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NPEANCAOBWE

300/10rHs NOIBOHOYHBIX OTHOCHTCA K YHCITY BAXHEAUINX KOMITOHEHTOB hyHIaMeH-
TaNbHOro GHONOrKYECKOTO o eft obcToATenbHEe ofue-
06pa3oBaTeNbHble AMCUHIUTHHEI, PACCHHTAHHAIE HA CTYAEHTOB MIALWHX KYPCOB 6HO-
NOTHHECKHX haKYIBTETOB YHUBEPCHTETOB. COOTBETCTBYIOUME PAANeNbl GHANOIHYECKOR
HayKH, HECMOTPA Ha MX BO MHOTOM KJIACCHYECKHA XapaKTep, AOCTATOYHO IWHAMHYHO
PaIBUBAIOTCA, YTO TPEBYET HENPEPLIBHOTO COBEPLICHCTBOBAKHSA 300/IOTHH TIOIBOHOY-
HBIX KaK Y4eGHON MUCUNHITHHEL. AKTYANBHOCTD 3TOR AHCUMIUTHHB IOLIEPKHBACTCH H
TEM, UTO HayKa O PAlTHYHBIX CTOPOHAX OPTAHMIALKH, XHIHEACATENTLHOCTH TIOIBOHOU-

HBIX JXHBOTHBIX, HX MECTE B bepe 1 JUIS KHIHK no-np
HaxOIHT B HeHc 'BO 0GBEKTOB, 3arafiok H npobaem.

B yue6HHKaX, BRINYIIEHHBIX 32 OCTEAHUE NOAB!, KAK MPaBH0, IOCTATOUHO NIQTHO
HVIATAIOTCH MATEPHANBI, pa o HBIX XHBOTHBIX, BOTPO-

COB MX CHCTEMATHKI, 300Te0TpadbuH, GHAOrHK. B KavecTse NpuMepa MOXHO NPUBECTH
xHury B.M. Koxcrantunosa i C.I1. laranosoft (2004 ). B 1o e Bpems BIOJHE Haipe-
712 HEOBXOIMMOCTB YCOBEPLIEHCTEOBATH PAaANeNTbl JaHHOR AHCUHIUTMHN, OCBEWAIOILIHE
BHYTPEHHIOIO OPTaHHIALHIO TIO3BOHOYHMX XHMBOTHRIX ¥ HX NPHCROCOGREHHE K JaHH-
MaeMBIM NPUPONHEIM HHIaM. MapecTHEIE B cTeHax M 0
yHHBepcuTeTa MM. M. B.JI TaKHue xaK #t 7 wagannht (7-e —
B 1966 r.) yuebuuk noa pegaxkumet H. A. bo6puHckoro # B.C. Matseepa Wi AByXTOM-
Huf yye6uuk H. H. Kaprauresa s H. I1. Haymosa (1979 ), B cBOE BpeMs NONYYHIIH BHCO-
KYI0 OUEHKY, HO HBIHE CTANH MANONOCTYTIHB H B 3HAYHTEBHON CTEMEHH YCTapeNH.
Vie6GHHUK, TIpeTaraeMblit BHHMAHHIO YHTATENA, HATHCAH YYEHUKAMH YTIOMSHYTHIX
ABTOPOB, HO/TOE BPEMSA MPEMOJABABUIMMHK ITOT MPEAMET MOA MX PYKOBOACTBOM Ha

BHonorHueckoM dakynsrete M 0 Y, TeTa M. M. B.JI .
ABTOpEI CTPEMHJTHCh YARTHTB 10 npoueccam B: BUA
OpTaHoB TeJa, KX B % uM 061l CBOACTBA UENOCT-

HOTO OpraHMIMa — CBOMCTBA, KOTOPHIE B NIPOUECCE MPUCTIOCOGHTENBHOM IBOMIOLHI
TIPHXOIAT K TOYHOMY COOTBETCTBHIO CYWIECTBEHHEIM JUIS OPraHH3Ma bakTopanM BHel-
Heft cpeapl. Takum 06pasoM, B NPEANAraeMoM yueGHuKe OCOBHIA aKUEHT CleaH Ha
a1aNTHBHOMA CTOPOHE OPFAHM3ALHM NOIBOHOUHBIX KHBOTHBIX.

TpeameT HIYSCHHSA B KyPCE JOOJIOTHH TOIBOHOUHBIX, CTPOTO TOBOPA, HECKOIBKO
WHPe, €To CoCTaBafeT THI Xopaoskie. [03TOMY COBCTBEHHO MO3BOHOYHBIM B H3-
JIOXEHHH MaTepHANa MPEIecTBYIOT nonTuie! becuepentuie u OGonouHHKH. A Ans
NYYLUETO MIOHMMAMHMA MECTA XODAOBRIX B KMBOTHOM UAPCTBE M COBPEMEHHOTO BN
Ha MX IPOMCXOXIEHHE ONMUCAHA TAKKE OPraHH3auMA THNa IMonyxopaoBsie, AH3KKE X
XODLOBBIM, IPEICTABHTENEA BTOPHYHOPOTLIX. ITOT paagen HamucaH B. B. Manaxosbim.
OcTansHele paanedbl HanHcaHs! cosmectHo B. 1. BacunsesriM 1 . 5. 3epKUHCKHM.
Mpu nonGope WUTOCTpauri K y1e6HHKY aBTOPb! CTPEMHIHCD YBEIMYHTD JOMI0 OPH-
THHANLHBIX PHCYHKOB.
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TIph BHr DaboTe! Mo ABTOPBbI NQTbIOBANHCE IOMO-
IUBIO MHOTHX KOJUTET, KOTOPHE NANH HM nax(mﬂe coseThl. HeoLieHuMyIo momolus b pe-
JaKTHPOBaHWH TEKCTa H B NOATOTOBKE HWUTIOCTPaLmit aBTopam okasan K. B. [epacumos,
3aTeM HyxXHo ynomaHyTs JI.[1. KopayHa, T. . Tonuaposy, T. . puHueBHYeHE,
A.H.Ky3Heuosa, H.B.Xuenesckyo, A.C.Cenepuosa, B.B.lllaxnaponHoBa.
H. H. EMenE4eHKO H3TOTOBMIA 1O NPOChBe aBTOPOB HECKOMBKO AECATKOB BEICOKOKANE-
CTBEHHBIX OPUTHHANBHBIX HWUTIOCTPauUMit. Ha noceanem atane noaroToBKy yde6Huxa
HEOLEHHMYIO NoMollb aBTopam okalana E.E. K ZIeTalbHO NpopaboTapluas
PYKOITMCh H AaBLUas MHOTHe AECATKM LEHHBIX 3aMeuaHHil U coBeToB. BoeM Ha3BaHHbBIM
KOILTEraM, a TaKKe YBaXaeMbIM DEUEH3EHTaM, CASNABLUIHM MHOTO KOHCTPYKTHBHBIX
3aMEqaHH) M Npe/IOKeHUH, aBTOPbI MPHHOCAT LyBOKYI0 61arofapHoCTb.




BBEAEHME

C ¢opManbHOlt TOYKH IPEHHA THN XOPAOBKIE NPEACTARIAET COGOM UL OOHH H3
HECKO/IBKHX THIIOB MHOTOK/IETOYHBIX XHBOTHBIX, IPHTOM OTHIOAb HE CaMBIit MHOro-
yHcneHH . OH o6benuHAeT Beero okono 47 000 BHAOB, TOTAA KaK, HATIPHMED, B THIE
UneHHUCTOHOTHE BHIOBOE Pa3IHOOGPaIHE OXHOTO JTHLIL OTPANa HKECTKOKPLUTHE Ceftuac
oueHHBaeTcs 6onee Yem B 30 ThCAY mpeacTaBuTenedi. Ia H no cymMapHOH GHoMacce
XOPHOBBIE CYLIECTBEHHO NPOHTPLIBAIOT XOTA 6bl KPYIMIHIM YEPBAM WIH JaXe NaykKo-

o6pasHuM. OgHaKo Hale X X0 JIerKo 06k H
TeM, YTO K 3TOH IPYNTIE OTHOCATCA XOPOLIO 3HAKOMSIE HaM OGUTATeNH OKPYKAIOLIHX
Hac — pHIbHI, n TTHLH H M Tal-

LUME M YTO MPEACTABHTENH 3THX KIACCOB OCBOWIH BCE CPelsl OGHTaHHA GHOCepH, a
MHOTHE M3 HMX HMEIOT BCECBETHOE PAacTPOCTPAHEHHE H, CEAOBATEIBHO, HANENEHR
HCKITIOYHTENbHBIM AaNTHBHBIM NMOTEHLHATOM. XapaKTepHO, YTO AaXe MO CBOMM pas-
MEDHBIM T10Ka3aTe/IsM xopnoabrc HE UMEIOT cefe PaBHBIX, MOCKQILKY [IHHA HX Tela

€T B HX MK OB 10 HX IECATKOB METPOB,
a Macca — oT Joneh rpaMMa 0o 150 Toun! Ho, MoxeT 6biTh, IiaBHasi TPHYHHA HalleTo
HCKITIOYHTETHOMO HHTEPECA K XOPIOBKM COCTOMT B TOM, YTO HMEHHO K 3TO} Ipymne
XHUBOTHBIX OTHOCHTCH H €IMHCTBEHHOE Pa3yMHOe CYLIeCTBO Ha 3emite — yenosek. Cra-
70 GbITh, BHCTPaHBasA IBATIOLIMOHHYIO PETPOCTIEKTHBY XOPIOBIX HIH, TOYHEe roBOPA,
NO3BOHOMHBIX, MBI, TEM CaMbiM, HEBOILHO TLITAEMCA BRIWIEHHTb HEKHE KIIOUeBhIe
NpPU3HAKH, KOTOPHE HE TAJILKO OGBACHAIOT MPHYHHY HECOMHEHHOTO IBONOLMOHHOTO
ycnexa BICIIMX MPEACTABHTENEH! ITOM IPYNIE, HO U AAIOT HaM BO3MOXHOCTb OTIpele-
JIUTB [NaBHBE MOPGO(GUIHONOrHYECKHE CraraeMble Halero COGCTBEHHOro GHAIOTH-
4ecKoro nopTpera.

B kayecrse cyry6o np A aapaum
BLI3PEBANA eIUE B HEApax 0 — K 0 — nepHoaa yro-
npenct o pa D opr 0 MHPa, KOTa [MaBHHM

cuu'ra.ncﬁ nnddepeHLHANbHBIR IPHHLHIT — «4€M ONHO XHBOE CYLIECTBO (HAH IPyTIna)
OTIMYAETCA OT APYroro?s. DTOT NPHHUMI COXPAHAN CBOH NPHOPHTET OT APHCTOTENIA A0
2K. b.JlaMapKa, YTO HalllNo NPAMOE OT B aByx noagpas-
DeNeHH t XHBOTHOTO LIaPCTBA Y ITHX BEIHYAALIMX YHEHRIX: TPYTINIA Beckpoanbix wcu-
Gomnbix B WiaccuUKaUMK APHCTOTeN peBpaTiiach B becnosgonounscx y Jlamapka;
a O Kposbio Y Apl ©bLIM HadBaHy! Jlamapkom [To3gonounsimu.

B noc/eIapBHHOBCKYIO 3TIOXY, KOTAA e HENPEPLIBHOCTH M NMPEEMCTBEHHOCTH B
PaIBUTHH OPTAHHYECKOTO MHMpa CTana TIPUHLHITEL K
{CHCTEMATHKH) XHBBIX OPTaZHH3MOB CMEHHJIHCh Ha TIPOTHBOTIONOXKHLE: «B YEM BhI-
PAXAETCH CXOACTBO (TEMEPb Mbl TOBOPHM — TEHETHYECKOE POACTEO) MEXIY PAIHLIMM
)KHBBIMH CYLIECTBAMH {WIH IPyNnamu)?s. OTCI00a ECTECTBEHHKIM CTANO CTPEMICHHE
K TMOMCKY MPHIHAKOB CXOACTBA (4POACTBEHHKIX YEPT») MEXUY XODAOBLIMH M KAKHMH-
JUBO TPYNNAaMH 6eCOIBOHOYHBIX XHBOTHBIX.




TN XOPAOBLIE (CHORDATA

XApOaKTepHCTAKG TMITA XOPAOBBIE

H3BeCTHO, YTO IR BCEX XOPAOBLIX KHBOTHAIX XAPAKTEPEH EAMHBIN [U1aH CTPOCHKS,
OCHOBY KOTOPOrO (POPMHPYIOT TPH Criel KHX MPH3IHAKa.

Xopda — 3T0 npucylx#t BCeM NpeACTAaBUTENAM THNa (Mo KpaHHelt Mepe, Ha He-
KOTOpLIX 3Tanax HHAMBHAYAILHOIO Pa3BUTHA) BHYTPEHHHMA OCEBOI CKeNeT, ynpyruit
TAX, OGPAa3OBAHHBIA TPY6KOH, 3aNONHEHHOR CHIBHO BAKYONH3IUPOBAHHEIMH KJIET-

KamH; xopaa TCA NyTeM OTLIHYPOBEIBAHHS OT CTEHKHM Tep ot
KHLUIKH,

L B BHIE TPYGKH PacnoioxeHa Ha CIHHHOH CTo-
POHE M Pa3PHBAETCA H3 IKTOAEPMBI.

XKabeprwie weau — oTBEpCTHA, NoNOCTh 0 OTZENA KHILeY-
HOM TPYOKH ( 0 IMOTKOH) ¢ cpenoit.

Ciofa MOXHO N06aBHTh O6L{YI0 CXeMy PACMONOXEHHA OPTraHOB (CBEPXY BHH3):
LeHTpa/bHad HEPBHAsA CHCTEMa, OCEBOR CKeNeT (MCXORHO — XOp/a), KHileuHas Tpy6Ka,
cepaue.

Kpome Toro, np. H phie BCTDH Takke
¥ y npeacTasuTenelt paaa np THIX [PYNN GeCTo: MHLIX KMBOTHBIX. K uncy
TaKux OTHOCAT: y10 , XapaKTepHyto ANA o6na-
narened onpenenéHHOR Gpmuﬂon CTOPOHEL TeJIa H ONPEAETEHHOTO TONOBHOIO KOHUA;

P T.e. popmmp He POTOBOTO OTBEPCTHMA 33HOBO, BHE CBA3M C
Gnacronopom HaNHYHe 6mopuxHoil noAoCmu mend, BHICTIAHHON KNETKaMH TPEThero
33pOILIILIEBOTO JINCTKA { 1; T.e. Me CIIMHHBIX Ya-
cTelt eé IX H qacTel CHCTEMAI HA BBITAHYTHIR BAOML

OCH Te/1a PAA CE[MEHTOB.

MNOATAN BECHEPEIMHBIE (ACRANIA)

Mp TenH noaruna becuepenuble — NaHUETHHKH, OGLETHHAEMBIE B KIACC

1e {Cephal ). H NONMYAAPHLIA ¥ HAC BUA NMAHUETHH-

Ka — Branchiostoma lanceolatum, onvs u3 20 sunos pona. lpyro#i pon, Asymmetron

{y B3pocabIX 0cobeit KOTOPOro roHalbl PacfoNaralOTCA TONLKO Ha NpaBolt CTOPOHE),
BKJIOYAET 6 BUAOB.

T0N0BOXOPAOBLIE LHPOKO PACTIPOCTPAHEHE B NPHOPEXKHLIX YMEPEHHBIX H TPO-
NUYECKHX OKEAHHHECKHMX BOAAX, B TOM YMC/e M B YEPHOM MOpE, B YaCTHOCTH B
CepacTononsckolt Gyxre. Iepsblit 9K3eMMAP NaHUETHHKA, NpUCAauHbIl B 1774 I
N. C.Nanacy — monoaoMy npodeccopy MetepSyprckof akanemun, 6bu1 BLUIOBIEH Y
noGepexsa Bputarckux octpoos — KopHyawta (Aurans). YuiwaM SAppesn ony6Gmu-
KOBAJI MePBbI AHATOMHYECKMH PHCYHOK NAaHLIETHHKA, Ha3BaB ero Amphioxus (Opyx-
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KOHEYHHK) lanceolatus. Ho apyMa rogamu panswe O.[. KocTa Hazsan naHUETHHKA
Branchiostoma (XKabpopoT} 1 oTHéC ero K peibam. C Tex nop, 1o NpaBwIy MPHOPHTETA,
6LLTO IPHHATO HayuHOe (PHOTO BHIA NAHLET-
HHKA — Branchiostoma lanceolatum Pall. Pabots A.O. KOBAIEBCKOTO 10 PAIBHTHIO
JIAHUETHHK2 OGHAPYXHITH YHHKILHOE COMETAHHE NPH3HAKOB THITMYHOIO XOPAOBOIO
MHBOTHOTO ¢ D HEpTaMH MHBIX KHBOTHBIX, HTO COENIANO TAHLET-
HUKa KpaiiHe <dbopmoit — 3BEHOM — MEXIY ABYMA
NOALAPCTBAMH KHBOTHBIX OPraHN3MOB. IMEHHO ITHM OGBACHAETCH HCKITIONHTETbHBIR
HCCNENOBATENBCKHH HHTEPEC K TAHLIETHHKY.

O6TexaemMoii BHenmnel (opMoH Tena (pHc. 1) TAHUETHHK HalIOMHHAET MaeHEKYIO
PHIGKY ITHHOM 10 6 CM, HO 110 OTCYTCTBHIO MO/IOBH, NAPHBIX LTABHHKOB H XBOCTOBOTO
TUIABHHKA OGLIMHOMN W1 PEIG GOPME! IETKO TMOHATH, YTO NEPEl HAMH HEYTO COBCEM
apyroe. [TnaBHHKH HemapHbie B BHIe y3KOH KaiMmm (puc. 1, 1, 4, 5), Heckoneko pac-
wHpeHHolt B obnactu xBocta. [1o 6proxy B TeJa np T napa
TIPOIO/BHEIX BAMKOB, KOTOPHIE HA3bIBAIOTCA METAILIEBPATbHEIMH CIITAKaMH (DHC.
1, 8). TMonynpo3payHoe Te/IO 320CTPEHO M0 KOHLAM, Ha MEPEIHEM KOHUE CHH3Y OT-
KPLIBAETCA Ty6OKas HHLIA — MPEAPOTOBAs BOPOHKA, YCAKEHHAs 110 KPasM TOHKHMH
napaieNbHBIMK WynanbuaMu (puc. 1, 70). O6pa3oBaHHble HMH IPeGEHKH MOTYT
TleperopaXHsarh BXOI B NPEIPOTOBYIO BOPOHKY.

Koxa. Koxa NaHIETHHKA, KaK K Y BCeX XOPHOBBIX, COCTOMT H3 JBYX C/OEB, HO
KaOXKABH 3 HUX YCTPOEH MPOLUE, YEM Y TTOIBOHOYHBIX XHBOTHBIX. HapyXHBIA croft —
3. — coboii on ! AMHTENUH H3 KyGHYECKHX KIETOK,
TIOKPBITBIX TOHKHM NOMOTEHHEIM CJIOEM, HAMIOMUHAIOWNM KYTHKYRY. [nyGoxuit cof,
COBCTBEHHO KOXa, WIH KOPHYM, — TOHKHIt H NPaKTH4YeCKH GecCTPYKTYpHBIH! (cTyme-
HUCTHIA) CNOH COSAHHHMTENLHOM TKAHH C PEAKO PACCEAHHBIMH KIETKaMH.

Ocepoit cxener 06pa3oBaH THOKUM BEPETEHOBHAHLIM H K TOMY Xe C/lerka cxa-
ThiM ¢ GOXOB CTepXXHEM, KOTOPHIH TAHETCA NPOIONBLHO Yepes BCE ero Teto. JTo Xopaa
(puc. 2, 4) — cToNG NOIYXHIKON TKAHH, 3aKTIONEHHRI B 0GQNOYKY H3 NPOYHBIX KOJb-
LEeBBIX BONOKOH. LINTOMIA3Ma ITHX KETOK ¢ AAPAMH OTTECHEH2 KPYTIHBIMH BAKYOAMH
K nepudepuH; B Pe3yNbTaTe e€ ACATETBHOCTH GOPMHKPYETCA BOMOKHHCTas 06osouka
Xopabl. TypropoM xopabl OGYCIOBNEHa €€ YIIPYTOCTD, Gnamnapﬁ xoTopoif oHa addex-
THBHO COTIPOT TIpo; CKaTHIO ( €& XHIKOCTb
HECKHMMAEMa, B ITOM COCTOMT npuHiun eudpocmema), Ho He W3rnGam. INonATHOo, yTO
CHNa TIPONONBHOTO CXATHA, KOTOPOH HarpyXaeT XOpiy NMpUieralollas K Heft Gokopas
MYCKYNaTypa (CM. HIDKE), coanaér B Hefl TIONYXKHIKOTO 0.

i 2 3 4

10 9 8 7 6 5

Puc. 1. Buewnxn# Bua naHueTHyKa. Bia ciepa:
J — cNHHKON TUTZBHHK C KaMepamy; 2 — MHOMEPH; 3 — MHOCENTBI; 4 — XBOCTOBOR TUIABHMK; S — aHamh-
HOE OTBEPCTHE; 6 — MOIXBOCTOROH IUIABHHIG 7 — 8- cKIanKa;
9 — rowam; 70 — WyN&THUA NPEIPOTOBOR BOPOHKH
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Puc. 2. Cxema BHYTPEHHErO CTPOEHMA TAHLIETHHKA. Bua BnanoGopora c6oky {cnipaBa), CHU3Y

H CnepenH:

A — nepeannit xouen Tena; B — CpeAMUE YUBCTOK Tena; / — MHOCETTa; 2 — Momep; J — arpuarsnas
TOROCTy; 4 — XOpIA; S — HEpBHas TPY6KA: 6 — XaMepa CMHMONO TUIABHRKA; 7 — MepLATesHbit Opra
npenpoTosoRt Bopoxw; § — AMKa [aTuexa; 9 — NPOCBevHsaKLMe rnaskH Tecce; /0 — aMKka Kénthkepa;
1] — uenapHu#t rnasox; 12 — wynansua BOPOMKH; 13 — BopoHKa; /4 — po-
TOSOE OTHEPCTHE, NPHKPRTOE NApycoM; /5 — ofnacts angocThuis; /6 — wabepuas wens; /7 — rnotxa:
xabepHas neperoponxa; /8 — nonepeyHas Sprowtas MuLILa; /9 — ronaga; 20 — MeTannespanbHan cknan-
Xa; 2] — HAKGONEE THITHYMAK HACTH UETOMA; 22 — HAYANBHLS OTHEN KHIKH; 23 — Hempouens; 24 — no-
NepesHWR paIpes XopmK; 25 — Hawkabepuas 6opoimka; 26 — nanocTs tOTKK; 27 — IunoCTIUE; 28 —
NesEHOHBE BRpOST; 29 — aTpHOTIOP




Yro6bt XOpAa COXPAHANA MIOWANL MOMEPEHHOTO CEHEHUS, HE pallyBanach, TpebyeTca
OCTaTOYHO BBICOKASA MPOYHOCTL KONBLEBLIX BONOKOH 060n04KH. Kpome Toro, xopra
NeperopoXeHa BHYTPH MHOTOUHCNICHHbIMH NIOMIEPEHHbIMU MbILLETHBIMH TUIACTUHKAMH,
KaX/1ast H3 KOTOPhIX 06pa3oBaHa OAHOM KNeTKoM. Ha TOTAILHOM Npenapate TaHUETHH-
Ka 3TH MBIUIEYHKIE KIETKH TPUAAIOT XOpAe BHI MOHETHOrO cTonbika. OHM cozepxat
TOPH3OHTANLHLIE MYCKY/IbHBIE BOSIOKHA, C IIOMOLLBIO KOTOPHIX COSAHHAIOT H CTATHBAIOT
MEXDY OG0t GOKOBBIE CTOPOHE! OGQIOUKH, IPHAABAA XOPAE HECKOIBKO CIUTIOIEHHYIO
¢ GoxoB GOpMy — OBAIBLHYIO B IONEpedHOM cedeHmn (puc. 2, 5, 24). MycKyabHble
KJIETKH XOPAb! MMEIOT XaPaKTEPHYIO NONEPEUHYI0 HCHEPYEHHOCTD, HO OTIHYAOTCA OT
KJIETOK MMOMEPOB. DNeKTPOHHbIE MHKPOGOTOrpadHy 0BHAPYKHBAIOT MX CXONCTBO ¢
3aMEIKAIOWEN MBILIIEH MOJUTIOCKAa — MOpCKoro rpebeuika { Pecten).

TipuHumn 1 a HaXOAHT “Taxke B yerpolicTse KalMh! TUIaB-
HMKOB, HMEIOLLER «apMaTyPy» W3 MIOTHO COMKHYTBIX BEITHHYTHX ITY3bIPbKOB C XHI-
KOCTBIO — TUIaBHHKOBBIX KaMep (puc. 2, 6).

IMo Goxam 0T xopas! GonbIIOH OGBEM B Tene TAHUETHHKA IAHHMAET TAK HA3bIBAEMAS

( MLHAS) yPa, KoTopas 06pajoBaHa TOHKMMH OIHOK/IETON-
HBIMH JTHCTKAMH, BOJTOKHA JTEL), U TAHETCH
Ha MPOTAXEHHH [IOYTH BCETO TeNa (OHa JTHILb HEMHOTO KOPOYE XOPAb!). ONHOCTOPOH-
HEE COKPAILEHHUE ITHX BOJOKOH COIAET CHIIY HATAXEHUA, KOTOPass B KOMEGHHAUMH C
TIPOTHBOTIONOXHO HAaIPaBNEHHON CHUIOW PeaKUHHM HECKHMAEMOMN XODIH NMPHBOIUT K
BOIHHKI B TesE 3T 0 MoMeHTa. Ho npocThix H3rnGoB Tea BripaBo i
WieBo WA IGGEKTHBHOTO TIPOABHKEHUA B BOLE HETIOCTATOYHO.

JIaHUETHHKH HCTONL3YIOT TAK HA3LIBaeMOe YHAY/IALMOHHOE TL1aBanue (puc. 3),
BEPOATHO, COCTABNABLIEE NED] # cnoco6 oGIWHA LA BCero THMa
xopaoBbiX. [Ipy YHIYNALUKOHHOM NIABAHHH TENO BOJHOOGPA3HO HIOTHYTO (Mamo-
MHWHan B I1aHe GOpMY CHHYCOHIbL), H STOT H3rHG npoberaeT o Tely CHEpear Halaa.
JIaHUETHHK KaK 6bl MPOK/IARLIBAET B BOAE 3UI3aro06pa3HbLIA TOHHENDb W, BRINON3As U3
Hero, npoasHraetcs Bnepén. [pw 3ToM KOco OpHUeHTHp b
TeNa HACTYMAET Ha OKPYXAIOLLyIo MacCy BObI, TECHHT K CABHIAeT €€, B TOM YHCIE W
Ha3all, TeM CaMBIM TONydas Ha Heif onopy. Takum o6pasom, BomHa, npoGerawman
TIO TeNy OT MepeaHero KOHUa, CO3aeT TATY, T. €. YCHIKe, TONKAoLee U10BIa BrepEn
{NPK NONATHOM NBHXEHHM BOSHA IBHXETCA OT XBOCTa). JUta Takoro npoGeranus no-
Kouoropuon BOMTHLI MO TeJY 30Ha COKPALLEHH GOKOBOM MYCKY/IaTYPhI TakKe ZOMKHA

TbCS, @ 3TO Gnarofapa ToMy, YTO NMOCAEHAS NMOAPA3AELNEHA HA
MHOXECTBO KOPOTKHX OTPE3KOB, CEIMEHTOB, KOTOPHIE A HE
ar TENIBHO, C BIM OTCT no ¢dase. ITH MblILEYHBIE CET-

MEHTBI, MHOMEDD! {CM. PHC. 2, 2}, OTACNEHD! APYT OT APYTa COSAHHHUTEbHO-TKAHHBIMH
NNEHYATBIMU NEPETOPOIKAMK — MHOCENTaMH (CM. pHC. 2, ). Kak MBI yBHIMM HiXe,
MeTaMepHasi MyCKYIaTypa, 0cOGEHHO Y MpeAcTaBHTENeH MOITHNA NO3BOHOYHEIX, Ha-
BA3IEIBAET CETMEHTALMIO H MHOIMM NIPYTHM OPTaHaM Teja, Npexie BCero Heppam,
KPOBEHOCHBIM COCYIAM, HaCTAM OCEBOTO CKeJleTa.

VHIYIAUMOHHOE TUIABAHHE NAHUETHUKA HYXKHO NPU3HATb AOBONBHO 3bGEKTHE-
HBIM. BYIYH MOTPEBOXEH, OH CMOCOGEH TUIBITS ¢ HEOXHIAHHO BLICOKOH CKOPOCTBIO —
10 60 cM/c (20 1,8 kM/4) B TeueHHe 50 ¢. ITO cocTaBNAET 13 WIKH Tesa B CEKYHAY, KaK
Brepén, Tak M Hazan. [Ina dopenn mpeaesbHas ckopocTs — 10 mnuu/c. Ipu nomoun
TaKMX X€ YHAYTAUKOHHBIX KBHXEHHH AHUETHHK BEYDARTHBAETCA B PHIVIbIH TPYHT
necyanbix 6aHOK (OTMene), Ha KOTOPBIX MOCTORHHO Aepknurca. Heobxonuman mna
3ITOTO NPOYHOCTH KOHLIOB Tesia OfecreyeHa XOpAoH, KOTOpas TAHETCA 3a IPEAENs! po-
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Puc. 3. Cxema Bua crepxy. CHIN

TATH NPH TMokazano aMInu-
Tyae PHON BONHEI OT KOHUA TeNa K XBOCTY:
7 — pepumna sonHb; 2 — xoma

1 BOHM; J — TIPOOILHAN COCTABNAKLIAA CHTH PESKLHH BOIb {HCTOYHHK CHTB

TACH); 4 — NOMEPEYHaA COCTARMAIOLIAA CHIN PERKUMH BONB (Ha PASHBIX
YHGCTKAX TN YPABHOBEWMBAETCA); 5 — CYMMAPHAR CHIZ PEAKLHM BOLM Ha
MPOABHIAOLIHACA K XBOCTY (POHT BOTHU (CHAa -
BaHa NEPNEHHKYAAPHO MOBEPXKOCTH KOHTAKTA TeNa ¢ BOIOR)

TAXEHHOCTH HE TONbKO LEHTPAILHOH HEPBHON CHCTEMBI, HO
TaKXKe NEPBOTO H MOCAEAHETO MYCKYABHIX CerMeHToB. Ecian
NIAHUETHRK 32DHIBAETCA NIEPEAHHM KOHUIOM Tefa, OH cnocobeH
P TepeMeuIaThes B NIECKE 110 AYTOBMAHOMA TpaexTopuH. Iph-
GIN3HBIIKCH K TIOBEPXHOCTH M BHICYHYB M3 [16CKA NEPEAHION
4acTh Te/Ia, TAHUETHHK HATONNO OCTAETCH B TAKOM HAKIOHHOM
TIpeApPOTOBOH it BREDX.

1 LIeNTPaJLHAA HEPBHAR CHCTEMA NaHUCTHMKA NPEd-
CTaB/IEHA TaK HA3KIBAEMON HEPBHOW TPyOKOM (CM. pHC. 2,
A, 5), XoTopasi TAHETCA BIOJb BCETO TENA HENOCPEACTBEHHO
Hal xopaoH. BHYTpH Hee NPOXOAHT NPOSONBHLIA KAHAN TIOA HA3BAHHEM HEBPOLEib
{cM. puc. 2, B, 23). B xone 3mME6pHOHANLHOIO Pa3sBUTHA JaHLETHHKA HepBHad TPY6-
Xa {cM. puc. 7, K, 18) cBOpauyMBacTCq U3 NOTPYIUBLIETOCK [IPOAOBHO BHTAHYTOIO
Y4acTKa 3K 1 — TaK IUTACTHHKH (CM. pHc. 7, X—H, 7).
B OT/THYHE OT NO3IBOHOYHBIX XHBOTHEIX TAHLICTHHK HE HMECT TAKOTO BAXHOTO 3MGDHO-
Ha/bHOTO 324aTKA, KaK HEPBHHH [PEGEHD, H, COOTBETCTBEHHO, €r0 NIPOHIBOAHDIX, B
4ACTHOCTH MHEJTHHOBBIX 060104EK Ha nepHbepHuECKiX HepBax. TOWHO Tak Xe ¥ 1aH-
LETHHKA OTCYTCTBYIOT Bi€ TAHINHH, H YYBCT BOJIOKHA ZOPCABHAIX
KOPELIKOB OTPOETKAMH pacr LBYMS II) -

HBIMH KOIOHHAMH BHYTDH LICHTPATBHON HEPBHOM CHETEMH.

TMepeannit KOHEL CIMHHOIO MO3ra AHLETHHKa 06padyeT PaClUIMPEHHE B BHAC
Uepe6pATbHOTO MyIHpPbKa 663 YTONLICHHS €I0 CTCHOK, O6Pa30BaHHbIX OLHHM CIOEM
PECHHYHBIX IMHTETHATBHEIX KIETOK, TAKHM OGPa30M, HET HHKAKHX TIPHIHAKOB HEHO-
MeHa uedanH3aLKHK, CTONb XAPaKTEPHOTO JUIK [IO3BOHOYHBIX KHBOTHBIX.

BuicuIMX OPraHOB YYBCTB NAaHLUETHHK HE HMEET, HO €r0 CITHHHOM! Moar o6namaet
onpeaenéHHOM obuIeH YYBCTBHTENLHOCTBIO, B YaCTHOCTH, K CBETY. B CTeHKax LeHTpaIb-
HOTO KaHa/1a CIIHHHOIO MO3Ta NaHLIETHHKA MHOTO ¢otope-
uerrrops! — rnasxu lecee (M. puc. 2, 9), np coboi
Tapy M3 MTHIMEHTHOIO Koamavka {pHc. 4, 4) M YyBCTBHTELHON KIETKH (pHc. 4, 3).
TTHrMeNTHbBIE KIETKK XOPOLIO BIIHB YXE [OA TYNIOR. BTH Napkl OPUEHTHPOBAHH [10-
Pa3HOMY, YTO MOIBOJIAET IAHLETHHKY PAadTHYATh HallpaBeHHe nagalourero csera. Ha
TiepefiHeM KOHIle HEPBHOH TPYOKHM 3aMeTeH eAMHCTBEHHBIH Ganee KpYMHBbIH «ra3ok»
(cm. puc. 2, A, 11) — cKOIUIEHHe MHIMEHTHBIX KIETOK, HE YYBCTBHTEILHOE K CBETY,
HO otfpachiBapollee TeHb Ha 0COGbe GOTOPELENTOPHIE KIETKH, PACTIOIOKEHHbIE
nosazu. JlaHuetHHk $oToo6, pe3koe HapacTaHHe OCBELIEHHOCTH BBIJBIBAET Y HEro
Ppeaxunio GercTBa K 3aTaHBaHHsA.
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Puc. 4. CxeMa paCnONOKEHHUA IIAIKOB
Tecce Ha nonepeyHoM cpese HepBHOR
Tpy6xu:

1 — CTIUMHOR MOST; 2 — XOpaa; 3 — CBETOYB-
CTBHTENbHAR KNETKA; 4 — NHIMEHTHAR KIETKA;
5 — nespouent

JIpyriMu He ¢ M y IAHUETHUKA CTYXAT MEXAHOPE-
UENTOPBI Ha LIYNaNbLaX NPeaPOTOBOH BOPOHKY (CM. pHC. 2, A, 12), npensTcTayomMe
10 B POTOBYIO BOD KPYIHbIX 10CTOP X 9aCTHL, ¥ TOpBI

Ha JIONACTAX napyca (M. PHC. 2, A, 14}, KOHTPOJIUPYIOILHE TOTOK IHILEBOrO MaTe-
puana.

Or am ro mor 3K )4 TUTACTHHKH
COXpaHAeTCA ewE cned B BUAE BOP IHOTO P 0 yrny Ha neBofl
CTOPOHE MEPEHEro KOHLA TeNa JAHUETHHKA, IPOTHB YIOMSHYTOIO EPERHEro «IMad-
Ka». C HHM CBAYaHbl HEHPOHBI, OCLIAIOLIME CBOX OTPOCTKH {AKCOHLI) K INepeaHEMY
KOHLY HEpPBHOMA TpY6Ku. BTO Cied HEBPOMOPA, OCTATOUHOIO COEAMHEHHA HEBPOUENA
¢ BHelHelt cpenofl, HaapaHHLIA AMKol Kénnukepa (cM. pHc. 2, 4, 10).

HecMoTpa Ha cnabyio CeHCOPHYIO OCHACTKY H OTCYTCTBUE NOMCKOBOIO MOBEAEHHS,
JAHLETHHK CNOCOBEH K BECHMA NPOTDKEHHBIM CEIOHHBIM MUTDALIHSAM, HAMPHMED BAIL
BOCTOYHOTO noGepexes CoennHenHbix [lITaTop. Ha 3uMoBKax B pafioHe Onopuast 1 B
HEKOTOpKIX perioHax y Geperon IOxHoro Kurag i FOro-BocTo4HOM AIMH NAHIETHHK

IBATb [UTOTHBIE Bonee 1 000 ocobeti Ha 1 M? Mopckoro
aHa. B 3TUX PETHOHAX AHLETHHKA IPOMAIILIAIOT, YTOTpeGIAA ero B NHILLY B CYLIEHOM
H XApEHOM BHIE.

TIHWEeBAPHTENLHAA CHCTEMA NAHIETHHKA HAYMHACTCS C YKE YIOMAHYTOR Bhilue
NPEAPOTOBON BOPOHKH {CM. pHc. 2, A, 13}, BXOL B KOTOPYIO KOHTPONHPYIOT CHaGKEH-
Hbj¢ HEPBHBIMH OKOHYAaHHAMH ILyrnanbua. Ha GokoBbIX CTEHKAX BOPOHKH Ha MpOCBeT
BHIHKI YHaCTKH PECHHYHOIO 3MMTENHA B BHIE POIOBLIX {IpH OKpacke GOpHbIM Kap-
MHHOM) MaNLUEBMAHKX 10710¢. OHM COBMECTHO HOPMMPYIOT MEPLIATEILHBIH Oprax
{cm. puc. 2, A, 7), KOTOpBIfi NOHHT BoOAy B Iy6b BOPOHKH, K POTOBOMY OTBEPCTHIO.
TIOKPHTLIA MEPLATENbHEM IMUTENHEM «[I0TONOK» BOPOHKH OBPa3yeT HEGOMBLILOM
KYTION CTIpaBa OT XOPAbl, KOTOPLI#t OZHMUMAETCH YYTh BbIlE 6§ HH)XHETO Kpas. 3T0
TAaK HaskBaeMas Amka laryeka (cM. puc. 2, A4, 8).

3anHss CTEHKA MPEAPOTOBOR BOPOHKH 06pa3oBaHa TOHKOM 3MaCTHYHON NEPETIoN-
XoH co JHLIM OTBEPCTHEM I 3TO TaK HalbIBaEMBIH mapyc (cM.
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puc. 2, A, I4) H poTOBOE OTBEPCTHE, KOTOPOE Y JJAHLIETHHKA, KaK H Y BCEX BTOPHYHO-
POTHIX XHMBOTHBIX, He 06pajyeTcs Ha MecTe GracTonopa (MeHee yIayHO Ha3biBAEMOTO
racTpoOMOPOM), 2 IPOPLIBAETCH 33HOBO Ha NPOTHBOMOJOXHOM KOHIIE TeNa.

Yepea poTOBOE OTBEPCTHE BONA CO B Heft KHMM ITHLLIE-
BLIMH HACTHLIAMH BK yio TpY6Ky. [T TENLHBIF TPAKT JIAHUETHHKA
npocT o hopMe, He 06pasyeT HIrnGoB U nerensb. Ero nepennuit oTaen cuiibHo yBeTHYEH
B TIONIEPEYHOM CEHEHHH, HMEET 0CO60e CTPOEHHE M Ha3biBaeTes 2romioli. [naBHas

Th IJIOTKH 3aKJ1 B TOM, YTO €€ 60KOBbIE CTEHKH NPOHH3AHbI MHOTO-
YHCNEHHBIMHU CKBO3HBIMH OTBEPCTHAMH — cabepHbimu wensmu (CM. puc. 2, A, 16),
BO cpeny (y Bap 0 IAHLETHHKA — B aTPHATBHYIO TIQJIOCT!

cM. Hike). [TOTKa pacTAIHYTa B BBICOTY, 3aHMMasl B TeJe JIAHLETHHKA BCE MPOCTPaH-
CTBO NOZ XOPAOH — 10 MYCKY/bHOM GPIOIIHOA CTEHKH, M CHIBHO CILTIOLIEHA ¢ BOKOB.
TTosToMy ee 60KOBHE CTEHKM OGLIMPHE! H YTUIOWEHbI, OHH LETHKOM NpeBpalleNbl B
TYCTYIO PEIUETKY YIKUMH, IPAMOTHHEAHBIMH M KOCO OPHEHTHDPOBAHHBIMH Xa6epHBIMM
wenstMu. Paanensiiollve Ux XabepHble neperoponkk (cuM. puc. 2, A, I7) NocTpoeHs! Ha
OCHOBE JUTHHHKIX CTEPXKHEH 43 IUIOTHOM COCIMHHMTENLHOR TKAHH. PaKTHYECKH IOTKA
CErMEHTHPOBaHa, MOAPAIENEHA XaGEPHBIMH ILESAMHM HA METAMEDEI, KOTOPHIE, B OT-
JIMYHE OT Komuuectso wene#t nocturaer 140
Ha Kaxnoft cTopoe. O BAXHOM 3HaYeHMH CTOIb GOMBLIOTO YHCHA CBHACTENLCTRYET
€10 YIBOCHHE B XOMle MHAHBHAYATBHOIO PAIBHTHS 32 CYET BPRCTAHMA B TOTOBHIE LWENH,

d, TENLHBIX P (e A3b1Y-

P
KOBBIX) acabepusix nepezopodok.
CBO¥l MUKDOCKOTIHYECKHIt KOPM NAHUETHHK BLUTARIHBAET, OTUEKHBACT U3 BOLB
NpH MOMOWIM CAlH3eBOro GHIILTPA Ha BHYTpeHHeRt NoBepXHocTH MoTKH. Kaxnas xa-
6epHas MEPEropoaKa ¢ TPEX CTOPOH MOKPLITA MEPLATENLHLIM dnuTenuesM. Ero noms,
OBpalLEHHEIE BHYTPL XaGepHolt 1enH, TOHAT BOLY HapyXy, a ofpatuesHoe B OAOCTh
TIOTKH NONE YJaCTBYET B NEPEMEILIEHHHM CTUIOIHOTO COA C/IM3H, CTEKAIOWEro Mo eé
creHKe. [IOHATHO, YTO CIU3L, BKJ HHUT w Ton
{MylHHa), cnocoBHa MPOMYCKaTh BOAY, HO 321ePXHBaeT BIBEEHHEE B HEH YaCTHUBL.
B nepeMemeHiH CH3M BHYTPH DIOTKM NPUHHMMAIOT YYACTHE HECKOIBKO PECHHYHBIX
Xeno6KoB. Bo-nepsrix, 310 NPOXOAAILME MO AHY IMOTKH 3xdocmuns (cM. puc. 2, B,
27), KOTOPHIA TOHMT CNU3L BREPEN, BO-BTOPIX, OTHEAIOWIEE HIAYTPH POTOBOE OTBEP-
CTHE OKDA020MO4HOE KOALKO, TTO KOTOPOMY OHa HIET K CITHHE, W, B-TPETLUX, Had-
ocabepuan Gopoidxa (cM. puc. 2, B, 25), npoasuraiowas ciMibs Hadan. CuuTaeTca,

HTO CJIM3b, CEKPET MHoOT KENEIUCTEIMH KIETKAMM SUIOCTHAS,
CIUTOUIMBIM CNOEM IO 06eHM CTOPOHAM THOTKH TEUET K CIHMHE MO AEHCTBHEM DECHH-
HEK Ha BHYTPbL T H Xab nieperoponoK. [Tepennue KoMubt
3THX CJIOEB CIHIH TeNBHO OKONOMIOTOYHOTO

Konbl1a. [IOCTHTHYB OPCATBHOMN CTEHKH [JIOTKM, CJIOH CITH3H OGBEAHHAIOTCA B HALKA-
GepHON HOPOIAKE H ABHXYTCA 110 HEW B BHIE CIUTOLUIHOTO XIYTa K BXOAY B KHIIEYHHK
(cm. puc. 2, B, 22).

B 3nmocTiUie O 60KaM OT POLOABLHOTO PSANA XIYTHKOBLIX KJIETOK PACNONAraloTCs,
HEPENyACh, HECKONLKO MPOIGILHLIX [TONOCOK MEPLATENLHEIX M XKEIEINCTHIX KIETOK,
BBUIENAIOLIHX, IOMHMO CIH3N, TOPMOH WHTOBHIHON Xenebl. Kax nokajanu smBpuoso-

THYeCKHe y MHBIX 32K1A0KA WH xeneant b
Ha MOBEPXHOCTH IHA IJIOTKH, OTKYAA 3aTeM TIOTPYXAETCA B ITy6b MATKMX TKaHeR. Takum
06pa3oM, IUIOCTIIL MOXKET PACCMATPHBATLCH KaK NbHBIA H 3BOJTIOL

NpeILIeCTBEHHRK IIHTOBHAHOM Xenearl. HecnydatHo ¢€ TopMOHBI JIETKO NPOHHKAIOT
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B OPraHH3M Yepe3 KHILEYHHK (JIIONH NpH AeGHUIHUTE TOPMOHOB LIHTOBHAMON Xeneb!
BOCTIONHAIOT €ro, IPHHMMAs TaBneTK ).

KuIlle4HHK YCTPOEH O4eHb NMPOCcTO. BT0 npaMast TpyGka 63 1aMeTHRIX paclliMpe-
HHH, KOTOpasi OKAHUMBACTCA aNaANbHbiM oméeepcmuen (CM. PHC. |, 5) BGIH3IH 3aaHero
KOHUA Tena, ¢yiea oT Kafmbl. Pacn # nosanm
HEro oTaes — coBCTBEHHO XBOCT — OWeHb KOPOTOK. EAMHCTBEHHOE cyliecTBeHHOE
YCROXHeHHE POPMBI KHIIEUHHKA — TMOJBI CIEMOR BBIPOCT €ro HIKHEN CTEHKH, 10-
BO/ILHO JUIMHHBI! ¥ OTOrHYTHIH BEpED, TAC OH CBOGOAHO JIEXMT NpaBee IOTKH. 3a
or CXOACTBO ¢ bHBIM 334aTKOM TICYEHH NO3BOHOYHBIX H 2HATO-
MYHKA XapaKTep KPOBOCHAGKEHHS (CM. HIDKE) 3TO Ha3BaHO é)
asipocmom (cM. pHc. 2, 5, 28). [Tono6HO nevueHH NMO3BOHOYHEIX €ro KIETKH Gorath
TJIMKOTEHOM M JTHIMIaMH. OIHaKO K TOMY Xe 3aech AIOTCA H MHOTO
3MMOTEHHBIE (CCKPETHPYIOUIHE (PEPMEHTB!} KIETKH, MOOOGHLIE TEM, HTO pacrosaranTes
B CTEHKaX KHIIKK. HEKOTOPHIE H3 HUX, TIOXOXE, CTIOCOGHDI HE TONBKO K CEKPELIHM, HO
# K darountody. Takum 06paIoM, NHILEBAPHTENBHAS CHCTEMA AAHLIETHHKA CONETaeT
BHEKJIETOYHOE H BHYTPHIUIETONHOE TIePeBapHBAHHE TIHILIM, YTO, OYEBHIHO, CBA3AHO ¢
€10 THIIOM TTHTaHUA — MHKpodarveit. BHexeTouHOe NHUUIEBAPEHHE OCYILIECTRISETCS
B cnabo wenouHO! Ccpeae, PoTeala OTHOCHTSA K Ipynne TpUrcHHoB. Hukaxux nipo-
Tea3, PaGOTAIOUIMX B KHCO! Cpede MOAOGHO MENCHHY, ¥ NAHUETHHKA He OGHAPYXEHO.
[poaBrXeHHE MUK MO KHILEYHHKY OCYLIECTBAAETCA 32 CHET PECHHYHON BBICTHIKH,
KOTOpast 0COGEHHO CHILHO Pa3BHTa B G0Jlee TONCTOCTEHHOM OTIeNE KHIIEYHO TpyGKkH,
PACTIONOKEHHOM HECKOLKO MOJAnH HA TIEHE! oro 3aece npo-
WCXOANT BpAIUEHHE THILEBOrO MOTOKA 34 CHET PHTMHYHOIO TONEPEYHOIO ABHXEHHS
PECHHYEK.

Posb r12BHOTO Oprana ALIXANHA NTAHUETHHKA, BEPOSTHES BCEO, BRITIONHSAET IOTKA
¢ e€ xabepHbMH wWenamH. [Tpapaa, y naHueTHHKA HeT Xabp KaK CleUHATHIHPOBAHHBIX
OpraHoB AbIXaHHs, 06pa X HEXHBIMH nenectkami. Ho orpoMHas
CYMMapHas TIOBEPXHOCTb €ro XaGepHHX NePEropoaoK, HECOMHEHHO, O6pasyer Bax-
HYIO TIPEATIOCBUIKY s 3 (eKTHBHOIO ra3oobMeHa BHe 3aBHCHMOCTH OT TOTO, C HeM
CBA3aHa INIaBHas aKaNTHBHAA POJb YABOEHHA YHCIA NEPEropofoK — € NMPOHIBOLM-
TEJILHOCTBIO CIM3EBOTO GUIBTPA MIH Ke C MHTEHCHBHOCTBIO AHddyIny rasos. IMpen-
CTaBNeHHe O BeAylleH PONM IMOTKH KaK OPTaHa AbIXaHWs MOAKPEIUIAETCH XapaKTepoM
KPOBOCHAGXKEHHSA XaBepHBIX MEPETOPOAOK (CM. HUXKE), 3 TAKKE NPHHYARTEABHMM
PEXHMOM LIMPKYIALKHK BOABI Hepe3 kabepHule wiend. Kcraty, o6HapyxeHo, 4To Npy
TOHUXEHHOM MH B BOIE pacTBOpE 0 KI HHT
6UeHKe PECHHYEK MEPLATENIBHOTO SMHTENHA MIOTKH H YBEIHYHBACTCA OGBEM BOMB,
NPOTOHAEMON UM B eAHHHLUY BpeMeHH. CyllleeTByeT H ApyToe MHeHHe — GyaTo Gonee
BAXHYIO PONIb B OCYWIECTBICHHH [ HrpaeT Bes b TENA, IOKPHTAS
YHHKATBHO TOHKON KoXeft. HO XOXa BKJII0HEHa B KpYT KPOBOOGPAllleHHA MapalIeIbHO
GONLUIMHCTBY OCTATbHBIX OPraHOB M NOMYYAET JHIWD MATYIO QM0 UHPKYTHPYOWER
KposH, a e€ 3¢eXTUBHOMY OMBIBAHHIO BOZOH B TEYEHHE 3AMETHOM! NOMH BPEMEHH
TIPEMATCTRYET MEcoK.

IMo xapaxTepy o6llell cxeMbl KPOBEHOCHON CHCTeMBI (PHC. S} NaHLETHHK O6Ha-
PYXHBAET NOPAIUTENBHOE CXOACTBO C HUIIHMH NMOIBOHOYHBIMH — KDYITOPOTHIMH
H phibamu. B TO Xe BpeMs IO HEXOTOPHIM HepTaM OPraHM3alMK 3TOH CHCTEMB OH
CYLLECTBEHHO MPOKIPbIBACT. ¥ NaHUETHHKA SHAOTENHATbHAS BHICTHAKA COCYAOB Mpe-
PLIBHCTA, HTO MELLIAET CYHTATh €0 CHCTEMY 3aMKHYTOR.
Hanee, y NaHLETHHKA HET CepAlla, KPOBAHBIE KNETKH PEAKH, KPOBb GECUBETHA, T. €.
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Puc. 5. Cxema CHCTeMB! Bun crepa; & ft BUPOCT MCKYC-
CTBEHHO OTOTHYT BHH3 3a NPENeNbl KOHTYpa TeAa:

I — xopaa; 2 — KODHH CTIHHHOR a0pTH; J — NeBa NIepEnHAR KAPIHHATHAR BeNa; 4 — NEBMR KIOBbEPOB
NPOTOK; 5 — CTIHHHAK 30PT8; 6 — JATHHE KAPLHHATLHIE BEHb; 7 — XBOCTOBAL APTEPH; & — XBOCTOBAR
BeHs; ¥ — NONKHIWEHAL BeHa; /O — BOPOTHME BEHH Meweny; // — neqéHouHan eHa; /2 — BOpOTHas
CHCTEMa neveHH; 13 — BpIoLIKas aopTa; /4 — XaGepHe apTepHH

He HMEET AbIXaTe/TbHAIX THrMeHTOB. OHa LMPKYHpYeT Grarofaps ciaGo MynsCaluu
MHOTHX COCYHOB {cM. HixXe). KHCOpPOX e TPaHCMOPTHPYeTCA MPOCTO 32 CHET ero
PACTBOPHMOCTH B BOJIE.

InaBHBIM cocynoM cyMTaeTcs GpiolHas aopTa {pHc. 5, 1.3), KoTopast HeceT KpoBb
C3any BNEpER BIOND Beet GPIOLIHOM CTEHKH IMIOTKH NMOA SHAOCTHIEM U AT OIPOMHOE
KO/IMYeCTBO BeTBe#l — MPHHOCAIIMX XaGepHLIX aprepuit (pHc. 5, 74; no uneny nep-
BHYHBIX %aGepHBIX MEPEropofoK). BTa KPOBb U3 HHX MPOXOIHMT Yepe3 KAMWULAPH M
JlaKyHbl XaGePHBIX MIEPErOPONOK H TOKHIAET HX 110 BLIHOCALIMM XKaOePHbIM apTepHAM,
MMEIOLIMMCR BO BCeX MEPEropoaxax (BO BTOPHYHKE NEPErOPOIKH KPOBb NONanaeT H3
NepBHYHEIX 110 TaK Ha3b1BAEMBbIM CHHANTHKY/IAM — TOHKKM MOCTHKAM, NIEPECEKAIOLIHM

wenn). B p apTepHH €A Ha CTIHHHOM CTOPOHE TAOTKH B
napy NpoIOAbLHbIX COCYOOB — KOPHEH! CIMHHOM aopTs! {pHc. 5, 2). [No3anu moTky oHM
B Her BEHHO 101 XOPAO¥ CNHHHYIO aopTy {PHC. 5, 5}, KPOBb

10 KOTOpO#t TeuéT Halad; no3agH OHa MEPeXOOHT B XBOCTOBYIO apTePHIO (PHC. 5, 7).
BeHoaHas KpoBb HaNpamIAETCA K OGIACTH CEPEfMHbI TeNa MO ABYM NapHHM
BeHaM — MepelHHM H 3AOHMM KADAMHATBHEIM (pHc. 5, 3, 6). Ha xaxao#t cTopoHe

Tena oMM 06% CA B T2K Ha X p NPOTOKH, MK O6LIHE Kap-
AMHATbHBIE BeHb! {pHC. 5, 4), HE B He a0pThl. XBOCTOBAA
BeHa (PKC. 5, &) THHETCA BrIEPEN BMECTE ¢ KHIIEYHHKOM H COOTBETCTBEHHO HAIRIBAETCH
noaKHIIeyHo! BeHoHt {puc. 5, 9). Briep OHa T K CTEHKAM {3 0

BBIPOCTA M PAIBETRIIACTCH TaM, GaKTHYECKH 06padys BOPOTHYIC CHCTeMY nedeHn. Co-

OTBETCTBEHHO KOHEYHbIHt Y4aCTOK BEHB NMPEACTABIAET OGO BOPOTHYIO BEHY NEHEHH

(puc. 5, 10). BopoTHas CHCTEMA MEYECHH NMPHCYLIA BCEM MO3BOHOYHBIM, B MEYEHH

KOHTDQJIb M OT K KPOBH nepen

e€ mocTynaeHneM b obuuee pycio. [pofinos e€, KpoBL nonagaeT no MevyEHOYHON BeHe
(puc. 5, /1) B ocHOBaHHe GPIOLIHOM a0PTHI.

VYIOMAHYTas BbIllle MYNbCALIMA, CNOCOGCTRYIOWAT LIMPKY/IALMH KPOBH, CYLIECTBYET

B CHHyce» a0pThi), BUIYTHAX OCHOBA-

Huft pH bIX apTepHit ( X ), NOOKHILEYHON! BeHE H

3AMHMX KADAMHAMBHBIX BEHAX. DTa NYNbCAUKA PeIKa, TPHMEPHO OHH Pad B 2 MUH, H
HHKaK He yercs CHCTEMOM.
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I1010CTH TeNa YCTPOeHR y JNaHUETHHKA OYEHB CNOXHO, rlpexuxe BCero, oH otna-

naet win mena, 4acTh
npeacTannseT coboit Gp)oumylo NoNoCTh (CM. pHE. 2, 5, 21) OKDYXaeT KMLIEYHYIO
TpyOKy no3anH moTky. Llenom ebicTaaH €€ He CerMeHT 6oko-
BOM [L12CTHHKOM; TaK Ha3kIBaeMbill MaPHETANbHEIA NUCTOK BHICTIIAET HIHYTPH CTEHKHM
6pIOWHOM MONOCTH, OTKYAA OH T Ha YHUK, OLEBAsA €ero
JHCTKoM. Han # ox oM T Ha HEro CO CTEHKH M00CTH
B BHIE IBORHELX JIMCTKOB — BpbiXeeK.

B 061acTH IIOTKH PaIBUTa 0K010. ep HIU amp {cM.

PHC. 2, 3), KOTOpasi B CYLUECTBEHHON CTENEHH BHTECHSET LIEOM. ATpHaNbHaA NIONOCTD
OKPYXET IIOTKY CHH3Y H ¢ GOKOB, MMEHHO B He€ OTKDHIBAKOTCA XabepHble WenH, OHa
npeicTaRAset cOBOH 3axBadeHHBIA BHYTPE Te/la Y4ACTOK OKPYXXAIOLIETO MPOCTPAHCTEA
H, COOTBETCTBCHHO, BBICTIaHA H3HYTPH KOXeH. DTOT 3aXBaT IPOUCKOAHT Y THIHHKH B
peaynbTate POPMHPOBAHHA H Pa3PACTaHUs N0 6OKAM Tena, Hal XaBepHEIMH LUCNAMU
WHPOKAX METaINeBPANIbHEIX CKanoK (cM. puc. 9, 1, 111, 5, 7); Ha MX MEIHATLHBIX
CTOPOHAX (POPMUDYIOTCA KAPHH3bI, KOTOpBIe CETMKAIOTCS H B KOHLE KOHLOB CpacTa-
KTCA NOI TOTKOA. T103anu ocTaetes oTBepeTHE — aTpHoNop (pHc. 2, 5, 29), — uepes
XOTOpOE M3 ATPHANEHOM MONOCTH BLIBOAMTCA BOAA. B [IHE aTpHaIbHOI NO0CTH KMe-
€TCA 0co6ad nonepeyHas JIHCTOBHIHAA MBILLLA (CM. puc. 2, [8), Mo3sonswwWwas MpH

H CKMMAT aTp) TIONIOCTE — MPH ITOM BOIA BHGPEITHBACTCA U3
aTPHOMOPa H M3 POTOBOTO OTBEPCTHSA. Baronaps 3TOMY JIaHLUETHHK MOXET POYHCTHTL
aTPHOTOP, BLITOJIKHYB H3 HErO MECYMHKY, WIH HITHATb M3 NPEXpPOTOBOH BOPOHKH 3a-
TUIBIBILETO TYIA «HEIBAHOO TOCTA».

LlestoM COXpaHAETCA B OGNACTH IIOTKM B BHAE Y3KHX KAHANOB, MPEXAE BCETO, MoK
caMoH xopao#t (napHuH cyGxopaanbhbii LenoM), o GokaM oT HakabepHo# Gopoan-
xi. Ewe Gosee y3KMe KaHAMH NPOXOMAT BAGAE IOTKH TQI 3MIOCTHAEM, a TaKXKe No

CTOpOHE Mnep! X K26 NeperopoioK. Tom(oﬁ uenoMmuecko#t npo-

EHH é A BrpocT. Kak pa3puTHe,

OGLMPHBIE TIONIOCTH BHYTPH METAILIEPPATLHBIX CKITANOK TAKKE UMEIOT LIETOMUYECKYIO
npupony.

YpoBeHb PasBUTHA BLULENHTENbHON CHCTEMBl XapaKTEPH3YETCA OTCYTCTBHEM
ToYeK -~ ¥ NAHLETHHKA HeT Gonee MAKM MEHEe KOMMAKTHOIO OpraHa, obnanaouero
COGCTBEHHBIM BHIBOAHLIM NPOTOKOM. Ero BLIAENHTENIbHAA CHCTEMA MOCTPOEHA NO-
CEerMEHTHO — TNipelcTaBleHa Napoi npotonedpuanes (puc. 6, 70) Ha xaxablii cer-
MeHT. Hedpranu pasMewieHsl B 061acTH BEPXHETO Kpasi IIOTKH ¥ NPHYPOYEHM K e€
OcheHTaM — BpaHxHoMepam (KaxNbiH BIUIIOYAET OIHY NEPBHUYHYIO XKaGEPHYIO WeNb,

Ha IIBe BTOp. ). 3TO KOPOTKHE HIOTHYTHIE TPYGOUKH,
HMEIOUIHE TTO HECKOTBKO BXOAOB U3 MAIEHbKHX LIENOMHYECKUX KAMED, OTAENHBLUMXCS
OT CyGXOpHANEHOTO LENIOMa, H OZHO BLIBOZHOE OTBEPCTHE B BEPXHHI Kpall aTpHaTLHOA
nonocTH. Kaxapift BXon yseH4aH myuykom KNETOK — LHP TOB
{puc. 6, A, 2), KOTOpbIE NP1 NOMOLUH XKIYTHKOB (PHC. 6, 5, 6) rOHST XHAKOCTb U3 Ka-
MEphI LIEIOMa H TEM CaMEIM OCYLIECTRAAIT GHALTPALHIO U3 KPOBH. Hedpuauu tecHo
CBA33HBI C KPOBEHOCHBIMU COCYIAMH — KaXBIA H3 HYX PACNONOKEH MPH MATEHLKOM
COCYIMCTOM CILTETEHHH, BHYTPb KOTOPOTO (B NIPOMEXYTKH MEXAY COCYIaMH) BAAKTCA
UETOMHHYECKHKE KAMEPBI C My4KAMH LMD ToB. Unp TH YCTPOGHH
TPHOIU3HTENLHO TaK XK€, KAK 3BCMMATHIE, WK KIICTKH NP
TUTOCKHX YepBEH H MOXOLATE NPUMHTHBHBIX TONHXeT. Kaxnas knetka cHabxeHa pe-
wéTyaTol «lobKol» (PHC. 6, 5, 5) 13 10 napanfiefbHpIX MMKPOBHI C POMEXYTKaMH
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B | MKM IIMPUHONR K XKIYTHKOM BHYTDH, 2 TAKXKE JUTMHHLIM XECTKHM CTeGeNbKOM,
HATIOMHMHAIMM PACHECKY C PEAKHMH 3yObAMM — T4K Ha3LBAEMON MefMUEION
(prc. 6, B, 8). XKTyTHK FOHHUT B MONOCTh HePHIUSI KHIKOCTb H3 LUETOMHHECKON Ka-

MepHl, B Heft pap KaK ycoBHe DUNBTPALMH H3 KPOBHU (Beab Yy
JAHLETHUKA 32 OTCYTCTBHEM CepALIa He CyIIeCTBYET M apTepPHATBHONO IaBNEHHA KDOBH),
a 1 He KaMepe CnanaThes.

JlaHUeTHMKH pasnensHONONL. Hx penpoayKTHBHAA CHCTEMA T2aK XKE, K2K H Bbi-
LeNUTETbHAA, HOCHT [TOCEIMEHTHBI XapaKTep M NPEACTABNEHA MHOFOYHCICHHLIMH
MEIUKOBHAHKIMH roHafamu {cM. puc. 1, 9; puc. 2, 19). SInuHHKM 0GHYHO YETKO OTIH-
HAK0TCA OT CEMEHHUKOB, NOCKOABKY AALEKNETKH (IHaMeTp okono 0,1 MM) 3HaYHTETBHO
KpyTIHee CepMa Tonanst 10TCA B CTEHKAX TeNa 10 60KaM OT IOTKH
H H3 HHX N0 BHYTpb — B aTPHANLHYIO NONOCTL. Kaxaas
rOHaa OKPYXEHA LE&TOMOM, JAKATHM [0 COCTOAHHA y3Kol wiesn. loene cospesanus
raMer CTEHKH TOHall, HX GO I M KOXa pa TMonoprie
NPOAYKTH BHTALAIT B ATPHATLHYIO IOJIOCTH H YEPEI ATPHONOP BAIHOCATCA BO BHEUI-
HI010 cpeay. HepecT TaHIeTHHKOB IPMYPOUEH K ONPENeNéHHOMY CE3OHY, HaNpHMED ¥

Puc. 6. CxeMa CTPOCHHA NPOTOHEHPHIMS:

A — 0630pHa% CXEMa BEPUIMHN ; 5 — rpynna npH Gonburom

71— ® NONOCTE; 2 — IPYNNM LUPTONONOLHTOR; 3 —

COCYIUCTOE CIUIETERHE (B CHCTEME KOPHA CTTUNHOR 20PTH): 4 — TEO LMPTONALOLKTa; 5 — peLréTyaTan
Tpyba 6 — xryTuK 7 — npoceer §—

9— . 10— 17 — orp: ocratkn

LIEOMa, BHTECHEHHOND ATPHATLHON MONOCTEIO; /2 — MEPUATENbHbIA IMHTENHRA XaBEPHOR MEPErOPOKH;
13 — BeplumHa xabepHoH Wwenn

L



A

RIS

38500235t

s “~“v°-">li’$&,,
A
-'j

S

S

o
R

Puc. 7. OcHOBHBIE FTaNB PAHHETO IMOPHOTEHe3a NaHLIETHHKA:

A—E— HAle Pa3pesn i (ua 4 paspesa CABKHYTa B60K);

K — K — norepeqnue paspesk: 3aponniued; (5— I — npolecc racTpyauuk; 4 — K — BeApyrauns, dop-
opaM H 1— # nonoc 6AacTyAs; 2 — BereTaTHBHMLA nomoc 6na-

CTYNM; 3 — rAcTPanbHAR NOAOCTH; 4 — 5— 6—

MEUIXH (G YHACTKAMM BTODHAHOR NONOCTH TENB); 7 — HEPBHAR MIACTHHKA; & — HePEHHIH KAAT;  — HEPRHO-

Kuuexuiit xauay; 10 — me30sepma; 1] — IxTonepma; 12 — IHTONEpMA; 13 — KMIIEYHAR MONOCTH;

14 — xopaa; 15 — MecTo ByRyILero aHANROIO OTBEPCTHR; 16 — Mecto Bymywuiero pra; 17 — espouens;

18 — ueHTPRNLMAA HEPBHAR CHCTEMa; [9 — BUCUEPATENHIA AHETOK GPIUIHHIL 20 — NAPHETANLKIA AHCTOX

EprotMHb

6eperos KphiMa — K neTHuM MecauaM. [lonoBsie NpoayKTh! BHIMETLIBAIOTCA BCKOPE
MoCNe 3a%0fa CONHLA, OTLIONOTBOPEHHE MPOUCXOIHT B BOLE, TUMHHKA BEAET Nejar-
HECKMt 06pa3 KHUIHH, T. €. [U1aBaeT B TQJIILE BOXBI.

PaspuTHe naHueTHHKA. TIOCKOMLKY 3aMac XeTKa B ONHTONEUHTAIBHOM Altile
NaHLETHHKA OYEHb M, OHO MOABEPraeTCA NOYTH PaBHOMEPHOMY Apobnenuio. [Tno-
€KOCTb MEPBOTo Ap ns TC Thio GHnaT HOH CHMMETDHH,
KOTOpas XapaKTEPHa YXKe ATt IUrOThl. THIMYHEIM ATt BTOPUYHOPOTHIX 06Pa3oM IHroTa
NOABEPraeTCA panHansHOMy Apo6aeHHIo, 06pasyeT MOpYAy, a 3aTeM MOABIN wWwap —
6nactyny. FacTpy sALUMA OCYLIECTRNACTCA MYTEM BBOPaYHUBAHHUA HA €€ 3aTHEM KOHLE
Mpe3yMNTHBHOM ) 3H I, @ TAKXKe Mep BHYTPb Ha Kpaio 06-
Pa30BaBLUErOCs OTBepCTHA (GracTonopa) KIeTok XOPABL (XOPAOM! 0 —
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IO LEHTPY H THITHYHON Me30ZepMBbl — N0 BOKaM OT Hee. B IBYXCIOMHOM 3apoasiiue
XOPAOME30AePMa PACTIONAraeTCs B KPHIILle IEPBHYHOM KHILKH apxdHTepoua (puc. 7, 7,
3; XK, 13), a 3a4aTOK THIMYHOM Me300epMBI — B € BOKOBRIX cTeHKax. [Tocte aToro U3
KPBILUY KHLUIKH BBUIEIAETCS LITHHAPHYecKas xopaa {puc. 7, K, /4), THnH4HaA Me30-
nepma (puc. 7, 3, 10) HapyXY H OT a 3HTOnEpMa (DHC. 7,
K, 12) pa3pacTacTcst Mo HaNPaBNEHHIO BBEPX H CMBIKACTCA TOI HHMH, 06Pa3ya Kphilly
KHIIKH. THMHYHAS Me300epMa IPH CBOEM HOPMHPOBAHHH HETHTCA Ha CEIMEHTRl —
6yaywue coMuTsl (pHc. 7, J, E, 6). CaMble nepeiHHe U3 HHX Cpaly NpHOBpeTaloT
NONOCTb (MUOLIEb, YACTb LIENOMA), KAK Gbl BLIXBATRIBAA €& M3 NOJOCTH KHLIKH, T. €.

HBAIOT 3HT i1 criocob ¢ M { HX
0MI0CTeH BHYTPH COMHMTOB), TAKOH KaK y HIVIOKOXKHX, J/iee HAIall OHH BOIHHKAIOT
CXH3OLENBHO (T. €. MYTEM PaCIUEIUICHUA CIUTOLIHOM KIETOYHOM Macchl). CO BpeMEHeM
COMMTHI OAHOR CTOPOHBI CABHIAIOTCA Ha MOMIIAra Ha3al, H BO3HHKACT HEKOTOpas
acuMme-rpm( KOTOPast COXPAHSAETCS MOXHIHEHHO.

T Mon. XOpHOM ro
3a4aTKa. 3HAYHTEABHBIA 1O IUIOWAH Y4ACTOK IKTOAEPMbI Ha CTTHHHOM CTOPOHE 3a-
Ppombliiia, TaK Ha3blBacMast HeHpATbHAA IKTOLEPMA, WM HEPBHAR MacTHHKA (puc. 7,
XK—H, 7), NOrpyxaeTcs NMom KOXHYIO 3KTOAEPMY, KOTOPas OTAGNSETCA OT HeE Mo
KpasiM, HaMOM3aeT C3ATH BIEPEN H K LCHTPY, X CMBIKAETCA Hall Helt (KpOMe nepeaxero
XoHUa). [Tocie 3TOro THCTOK Hel| o 3K DI CBOpa! B NMPOAOJIBHYIO
TPYGKY, LOATO COXPaHSIOLLYIO OTBEPCTHE Ha MnepenHeM KoHue (pHe. 7, Z, E, 5). 3a-
DHHA €€ KOHell MOA MPHKPLITHEM COMKHYBIIEHCS KOXHON IKTONEPMBI COEAMHSAETCA ¢
6GNacTONOPOM, T. €. JAAHHM KOHLIOM KH . O6p HEepBHO-KH W KaHat
(puc. 7, 4, 9), KoTopblit MO3IXKe NpepbiBaeTcs B xone GPOPMHPOBAHHA XBOCTA.

TMepenHui xOHel MEPBHYHON KHIUKH 3aXONMT Ha CTAIMM HeRpPY/bl NANbLIC KOHLA
XODAbI, 3aTeM OH Pa3NEJIAETCA Ha Mapy NePeAHHUX BBINAYHBAHKMA, KOTOPHE MOTYT BBITL
HaHMTYYIIHM 06Pa3OM TOMONOTHIHPOBAHEI C MEPBOH MApOH LENOMHYECKHX NONTOCTeH,
Toaxe y THYHMHKHK JieBas NONOCTh 06pa3yeT AMKY [aTuexa (cM. prc. 9, 7, moToM nepe-
XOZAWYIO Ha NIPaBYIO CTOPOHY), @ MPaBast CIMBAETCA Y BIPOCTONO ¢ OGUIHM LIETOMOM.
Pot 3akianmiBaeTcs y THYHHKH {puc. 8, &; puc. 9, 3) Ha neBo#t cTOPOHe Tesa B Bule

TO Y CTEHKH Tep! O# KHLLKH { HE MMEET NPeapoTOBOH
BOPOHKH), 32T€M MPOPHIBAETCA H CHABHO YBEIHYHUBAETCA B Pa3Mepax, JOCTHTast UIHHEL
6 MYCKYNbHBIX cerMeHTOB. [Tocye 3T0ro HaYHHAET NOABNATLCS NEPBBIA PAI KAGEPHEIX
wmenel — Taxk Ha Gt wenu {puc. 8, 7; puc. 9, 4), npu-
HanexalllHe, Kax noxa:bmae'r nanbHeHIUEe pa3BHTHE, NEBOH CTOPoHe Tena. Ho no-

Puc. 8. JIN4stHXa NAHUETHHKA HA CTANMM TPeX XaBEPHMX weneH, HayaBUiag KOPMHTLCA NIPH

TIOMOLLM CITH3eBOTO GH/LTPA. Bua crepa:

1 — HeBpOTIOP; 2 — HepBHaA TPYSKa; J — xopia; 4 — aHANBHOE OTBEPCTHE: 5 — KHLLKE; 6 — IANATOK
# cxnan

K 7 — Wenw; & — PoTOBOE OTBEPCTHE; 9 — IANATOK IKOCTHIA;
10 — xonbosanax xenesa; 1/ — amka [avexa
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Puc. 9. [TocnenosateNHbe CTAIHH PAIBHTHA JTAHUETHHKA. Bia ¢ Gpioxa:

1 — nwanixa (eM. pre. 8): 17, 1] — nasano MeTamopdoda; 7 — aMKa [aT4eKs; 2 — NPEIPOTOBAR BOPOHKS;
J — poTOBOS OTREDCTHE; 4 — MEPBHUNBE XaBepHHE WeNH; S — TEBAR METAIUICBPATbHAA CKAaKa; 6 —
BTOPHUHBE XabepHHE WeAx; 7 — npapas craanka; § — ; 9 —

xenesa

Hayany OHM paclonaraloTcs Cnpasa, Neppas M3 HHX — POTHB POTOBOIO OTBEPCTHA.
TMoatomy MepeaHHit KOHEL Tela NHIHHKH MIPOHHIAH okHoM. Cret

BEHYHKH PECHHYEK BRIILIBAIOT ABHXEHUE BOAL! YEPEI HETO — LIKPOKHHA MOMepeyYHLR
NOTOK, 2 OTKPLIBAIOLUAACH HEMHOIO BIIEPEH POTOBOIO OTBEPCTHS BpeMeHHas xeneaa,
HajniBaeMas kanGoBHAHOM (puc. 8, J0), Neperopakusaer ero NpoacibHO OPHEHTH-
POBaHHOM TIeNEHON CAHIH. BTa CNU3b BLIXBATAIBAET H3 MOTOKA BOAL BIBELIEHHBIE
MHKPOCKOIIHYECKHE YACTHLBLI H HECET MX B KHIICYHHK.

Taxum 06pa3oM, y paHHEN JHYMHKH, KOTOPas ILUTRIBET 32 CHET MEPLATENBHOIO
JMATENHSA NIOKPOBOB, YXE BKMIOYAETCA THTAHHE TIPH MOMOUIM CIH3¢BOr0 QuuILTpa.
TInuiByas UIaHKTOMMAR IMYMHKA BPALIAETCS OKQJIO CBOER MPOAQIBHOMR OCH 1O Ya-
COBOM CTPeJIKe, BCIIH CMOTPETh CIAIH.

MpopkBaOTCa HOBLIE NEPBUYHALIE XAGEPHRIE [IIENH, KATHYECTBO HX AOCTHIRET 14,
a B nepHoa MeTamopho3a BHILLE MX HA NPABOA CTOPOHE TeNa BOJHHKAET PAfl M3 BOCh-
MM BTODHYHMEIX {[10-HACTOALIEMY NpaBhixX) wWwened. [OCTENneHHO Nepsas NepBUYHAL

WWETs ¥ NOCHEAHHE NSTh 32KPHBAKOTCS, OC BOCEMb Ja10T Ha JIEBYIO
CTODOHY, YCTAaHABJNHBAETCA HENOMHas GUnaTepantbHas cHMMeTpus. B6ausn pra, mo
COCEACTBY ¢ NHOA Xenelol, ¢ €TCS KOMIIAKTHOE CIH3EROE MONe, €

KOTOPBIM C/THBAETCH OCTATOK KOIGOBMAHOM XeNe3kl. D10 SHAOCTIL {pHC. 8, 9; pHC.
9, &), KOTODBIN CMEIAETCA HAlAM, NPONONLHO BHTAIHBAACH MEXUy ABYMS pafaMu
*aBepHbIX WeneA. B MOCAEnyIOWEM OHTOTEHEIE BOIHHKAIOT TPETHYHBIE XabepHLule
wesH, popMUpyIoUwMecs Ha 06eux CTOPOHax.
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MeTaruespanbHble CKIaAk (puc. 9, I1, I11, 5, 7) noAsiso1cs criepBa Ha npasof
CTOpOHE Tesla, NOTOM Ha NeBoR. Ha Mx MenuanbHOM NOBEPXHOCTH BOIHUKAKT ONAIHH-
TeIbHbIE CKTAAKH (B BUAE KAPHH3OB), KOTOPbIE BCTPEYAIOTCA H CPACTAIOTCA Ha CPeAHER
NUHHH. [TePBOHAYANIBHO aTPHANbHAs MOAOCTh — 3TO MTHHHBIR M Y3KHA BbICTNAHHBIH
IKTOREPMOM KaHaN, HO NOIXKE OH PacLUHPAETCA 3a CHET BOKOBRIX BRINAYKBAHHI (BMECTE
© PAaCLIMPEHMEM B LOPCANBHOM HAMPABICHHH XKabepHBIX Leel), 06pasylolHX nofa-
BAAIOLIYIO YacTh 06bEMA AEPUHUTHBHON (OKOHYATENbHO CHPOPMHPOBAHHON) NONOCTH.
Ha fopcanbHOM Kpalo Kaknont XabepHoft IIeNH OTPacTaeT AIbINOK, HAH BTOPHYHAR
Neperopoaika, B Pe3yJIbTaTe Yero KOJIHYECTBO IeNiel GHICTPO YABAUBAETCA.

NOATUIMT OBOAOHHNKN (TUNICATA),
AN AMHMHOYHOXOPAOBBIE
(UROCHORDATA)

O60NOYHHKH — IPYTINA HCKTIONHTENBHO MOPCKHX XHBOTHBIX, OGLEAHHAIOIIAS, IO
COBPEMEHHEIM NPENCTARNEHHAM, CBhie 2 100 BHIOB. BONBUIMHCTBO H3 HHX — Onu-
HOYHBIE MM KONOMHATLHEIE CHIAYETIPHKPENNEHHbIe Hopmbl. OHHM IIMPOKO Tpen-
CTaRIEHE! NPAKTHYECKH BO BCEX MODAX H OKCaHaX, HAceNffl KAK NPHOPEXHEIE BOLbI
MHpoBOro OxeaHa, Tak ¥ GonbluKe IyGHHBL. VX pacnpocTpaHeHHE OrpaHHYEHO TKIUE
P K YPOBHIO 3 M BOAB — HE HHXe 30 %o. CBOGOOHOILIZBAOLIHE
KQNIOHHALHBIE QOPMBI AEPXKATCS OBBIYHO HA HEBONBIION IYBHHE, a METKHE OTHHOY-
HEIE — BXOMAT B COCTaB OKEAHHYECKOTO NJIAHKTOHa.

O60noYHHKH GLINH H3BECTHBI elle APHCTOTENIO MOA HalpaHHeM Thetya, HO HX
yr H3YdEHWE nuiub B XVII B. [TonoxkeHHe ITHX CYILECTB B CHCTEME
JKHBOTHBIX €lLIE 1OJITO€ BPEMS OCTABANOCH HEACHBIM. K. JIKHHEN OTHOCH ONMHOYHBIX
ACUMINH K MOJUTIOCKAM, 8 KOJIOHHAIbHBIE GOPMBI OFLEAHHAN B OTAELHYIO TPYNITY
Zoophyta. OH 0603Ha4yan 060I0YHHKOB HaaBaHHeM Acephala (Bearonossie) ¥ He 3Han,
K KOMY HX OTHOCHTb. OftHako 8 1816 1. XK. K. e Casunby 1 XK. B.Jlamapk, ycTaHoBHB
AHATOMHMYECKOE CXOACTBO BCEX MIBECTHBIX K TOMY BPEMEHH OGONOYHHKOB, BLLIGTHIIH
HX B OTAENbHBIA Knace, KoTopsiit Jlamapk Ha3san Tunicata Ha OCHOBAHKH MPHCYLIETO
ITHM XHBOTHBIM CTIELMHYECKOTO HAPYXHOTO MOKPOBHOTO €10 — TYHHKH. Yepes
noneexa (1868 — [871) camuit Monono#t, 21-netHui, npodeccop IeTepGyprekoro

tera A.O.Kc HHA, W3ydas HOe pa3BUTHe OGONOYHHKOB,
[IOXA3AL, 4TO HX CNIEXYET OTHOCKTb K no y ITHX KHBOTHBIX
THIIMYHOTO IUIaHA CTPOCHHSA M BCEX TPEX CMIEUUHUECKHX [UTS XOPAOBBIX KMBOTHBIX
TIPM3HAKOB, T. €. XOPAbl, TPYOUATOH UEHTPANBLHON HEPBHON CHCTEMBI BKTOAEPMABHO-
TO NPOHCXOXKIEHHA H XabepHbIX wenert. HMeHHo A.0. Kc 0
cT HH H3yueHHe , IO KOTOPBIM TENEPsb HAKOTLIEHa
OTPOMHAst TATEPATYpPa.

B cospeMeHHOM cHcTeMaTHKe noatin Tunicata painensiOT Ha TPH KJacca:

1. Knacc Acunnuu {Ascidiae).

2. Knace Canbnbi {Salpae).

3. Knace Annenankynspuu (Appendiculariae).
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KAACC ACUMAMU (ASCIDIAE)

1, Y HHX HAWIYH1IHM 06pa3om BhIpAXEHb! XapaK-
TepHbIE Y€PThl NIOATHIIA, M NO3TOMY €TI0 PACCMOTPEHHE JIYHLLIE BCErO HayaTh MMEHHO
C HHX.

ACUMAHE — ITO MOPCKHE XHBOTHBIE C MELIKOBHIHOM dopmol Tena (puc. 10), 3a

HEMHOTUMH HCKJ , BO B3p MPOYHO NPHKPETUIER-
Hele 0cHOBaHHEM K cy6etpaty. Ha KOHLIE TeNta 1Ba OTBEPCTHS,
cugonsi, Kaxuasift u3 P €H KOPOTKOft T Bonee kpynHsift, Bep-
WHHHEI cHOH HadkBaeTCH pomoatim (puc. 10, 9), a pacnonoXeHHbIf Ha Nepexone K

r H TeNA — K (pvc. 10, 6). BunaTepanbHas cHMMeTpHUS
BO dopme Tena 3amMack HO BHYTPEHHEE CTPOEHHE BIPOC-

Puc. 10. Acurnns Halocynthia aurantium:

A — oburwtt Bz; B — 0co6b, BCKPHTAA ¢ NPaBoH CTOPOHbI; NpaBas NONOBHNA MBHTHH OTBEPHYTA, TIpaBas
CTEHKA DTOTKH YAMEHa;  — TIO4XH HAKOTNEHMR; 2 — TYHHMK; 3 — OTBEDCTHE MKLICBO; 4 — HALKaGEP-
HaA [NaCTHHKA; 5 — aHATBHOE OTBEPCTHE; 6 — KI0AKANLHWA CHGOH; 7 — HEepBHMA ranrnui; & — noa-
MO3TOBAA XeNE3Ka; 9 — PoTOBOSH cuon; 10 — OKOROINOTOUHOE XOAsLO; /] — LIYNANbLA POTOBOTD CH-
PoHa; 12 — xuweunux; 13 — annoctinm, 14 — miotka; 15 — MaHTHA; J6 — emeuenbs; /7 — wenynox;
18 — nnwepon; 719 — cememnuku; 20 — AMYHHKH
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JIOMt ACUMAUK H OCOGEHHO CDABHEHHME C AHATOMHEH JIMYMHKH (CM. HHXE) NO3BONAIOT
©€ pacro3IHaTh C MOTHON ACHOCTLIO. TIpH 3TOM CIIMHHOM CTOPOHOM TeNa HYXKHO CYH-
TaTb OGJ‘IZCTB, KOTOpasi HAYHHACTCA OT MPOMEXYTKA MEXIY KNO2KUIbHRIM H DOTOBbIM
CHGOHAMH ¥ TAHETCA 1O MOOIUBHL.

YIoKpoBb acUUONH MPEICTARNEHBl KOPUYMOM W SNUOEPMUCOM; TIOCTENHHH [O-
CTPOEH BecbMa cneunbHIHO — CHaGXeH THOKAM, HO MPOYHKIM M HEPEIKO TOICTHIM
HapYXHbIM CJIOEM, TaK Ha3biBaeMoN mynusoi (oBaoukolt; puc. 10, 2). Ota obonouka
COCTOHT H3 0COGOI0 HOAUCAXAPUOG MYHULUHA, XHMHYECKH GIHIKOMO K PACTHTENBHON
wietyaTke. TYHHLIH BBLISSETCA KIETKAMM ITMAEPMHMCA, KOTODBIE MOTYT IIOOAMHOYKE
WK IPYNTaMH TOTPYXaTbCsi B HETO, COXPAHSAS CBOWMH OTPOCTKAMH WK JaXe 4epe3
0co6ble KPOBEHOCHBIE COCYAbI CBA3b ¢ OCHOBHBIM CNOEM 3MHAEPMUCA. DTH KICTKH
NPUAAIOT TYHHKE CBOMCTBA TKaHH, Th K pa
pocty, 6naronaps 4eMy e€ CTPYKTYpa H penbed MOBEPXHOCTH BEChMa paaHooSpaJHu
M 324aCTYIO OYEHb CMOXKHBI. B 4acTHOCTH, OHA (POPMHPYET OTPOCTKH A1 HAIEXHOID
KpeIUIeHuA K Cy6eTpaTty.

Ton xoxeh B cTeHKe HOro TeNa CIIOH MYCKYAbHIX
nywxos, Kak npaswno gsa. Y Halocynthia HapyXHHR cioit 06pa3opaH KOMbUEBBIMH
BOJIOKHAMH, a BHYTPEHHH — NPOIOnbHBIMH. BumecTe ¢ koxel 31a MycKynaTypa 06-
pasyeT manmuro (pHC. 10, 75}, MOA KOTOPOH! NMPOCTHPACTCA AMpUArbRaR HOAOCMS.

Bapociad acUMANA NHIIEHA OCEBOIO CKENETa, OMOPHYIO GYHKLHIO, KaK MPaBHIo,
BBINQJIHAET MyHuKAG, KOTOPas NOAMEPNHBAET ONpeneneHHyIo GopMy Tena.

1 HauHHaeTca p P BEAYIUHM B 06-
LIHpHYI0 210mKy. CudoH CUIbHOR 73 i it IIOTHO
3aMBbIKaTh €10; B 32XKaTOM COCTOAHHH OTBEPCTHE CHGOHA BLIIIARMT KaK KPECTOBHAHAA
wenb. K2K H Y TaHLETHHKA, BOJa BXOXHT B IJIOTKY Yepe3 POTOBOE OTBEPCTHE, B LIYGHHE
KOTOpOTo sernvuK (puc. 18, 11). [nomxa
{puc. 10, I4) npeacTapnneT coboN TOHKOCTEHHBIH aXyPHBIH MELLOK, YIOXeHHBIH!
TIYGOKMMH CKTAIKAMH H IPOHH3aHHbIR Gec: p YECKHMH OTBEp-
CTHAMH, TaK Ha: OHnH BO: B Xofle pa3BMTHA Giaronaps
MHOTOKPaTHOMY NENEHHIO MCaBEpHbX Lyeneld TOHKAMH BEPTHKANLHEIMH H TOPU3OH-
T neper Tromka K BHYTPEHHEt MOBEPXHOCTH MAHTHU
MHOTOYHCNEHHBIMH KOPOTKHMH TAXAMH, CaliKamu, NEPECEKalolHMHU aTPHANTBHYIO
noMOCTS.

M3HYTPH IMOTKA NOKPLITA CTUIOIIHBIM CIOEM CALAU, KOTOPAs NOA ASHCTBHEM Mep-
LATEIHOO SMATETHA HEMp TEHET K €€ CTOpOHE. Hbie KIIeT-
KH, OGPaILEHHbIE B OTBEPCTHA CTHIM, TOMAT BOLY H3 DIOTKH B aTPHANBLHYIO MONOCTS,
OTKYlla OHa BBIXOAHMT HADYXY HePe3 K40aaishutii cugpon. ToK BOAH, MOCTYNalomeR
B IIOTKY 4Epe3 pOTOBOM CHGOH, COINALTCA NOUTH HCKITIOYHTENBHO ITHMH KIETKAMH,
KOTOpBIe QOPMHEPYIOT B INOTKE pa3psixeHre B 0,3 — 2,0 MM BoasHoro cronba. OxHaxko
M IIDH TAKOM HEDH pa 13 posa Ciona ¢ ANHHOM Tena no 15 cm
€noco6HbI NPOKAYHBAT YEPE3 DIOTKY A0 3 /i BOMBI B HaC, OTLEXMUBAA B3BellCHHbIE B
BOIE OPraHM3IMBbI pasMepoM oT | —2 10 200 MKM. AXYPHOCTb CTEHKH IMIOTKM N03BONAET
eft coveTaTs YCTORYHBOCTL CILTOLIHOTO CNOS CTHIH (C1u3e6020 puabmpa) CO IHaIH-
TeJIbHOW BEIMYHHON €ro MAOWIAH, KOTOpas NOMOMHHTENLHO YBeJIHYeHa Gnaronaps
CK/IAm4aTOCTH CTEHKH.

QOrsepeTie {puc. 10, 3} -26TCA Ha CIMHHOR CTOPOHE INOTKH (T. €.
HHXE KAOAKAABHOZO cuqboxa), OT Hero 110 [IHY H 3aTeM o 6pIOLIHOM CTEHKE IOTKH K
P y /2 (puc. 10, 13), xoTopslit npeacTaeT
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B BIIE Napbl BATHKOB, PA3AENEHHBIX LIYBOKOH wWenblo. 3TO KEM06OK ¢ BHCOKHMH
6OpTHKaMH, KOTOphle COTPUKACAIOTCH, IPAKTHYECKH 3aMblKas kanal. B mybuue xe-
no6ka ero CTeHKH O6Pa3IOBaHBl HECKONbKHMH NpPO; prdamu
K HCene3uUcmuix KAemor, CPeON KOTOPHIX OMH (MapHLIA) Pl NPEACTARNAET OCOBBIA
HHTepeC, Ero OCHOBHOM cexpmpum\ TIPOLYKT — NPOTEHHbE, KOTOPbIE JaTEM YYacTBy-
10T B ¢ HK

Indocmuas, NIBUPAACH CEPIIAHTHHOM, K e
IaeT HaYaIo ABYM MepLATebHLIM 60pP03KaM, KOTOPHE 0GPaMASIOT M3HYTPH POTOBOA
cuOH M TeM caMbiM GOPMHDYIOT OKON02AOMOHHOE k.a/lbuo (prc. 10, 10). Ot MecTa
BCTPedH 6OPOIIOK Ha CNHHHOM CTOPOHE K BXOLY B
Han (WM CIMHHAasA) nracmunka (puc. 10, 4), ycakeHHas OQHHM WIH ABYMS PSIaMH
TOHKHX H KODOTKHX 35/4K08, TAKXKE NOKPHITBIX MEPLIATENbHEIM IMHTeTHEM. Ha Helt
CJTH3b, HACBIWEHHAs NoOKYe! — OTHHABT HbIMK H3 BOABI MH
HaCTHLIAMH, CKDY TCA B XIYT H T NaeTCA B d, OTBEPCTHE KOTO-
POTO OKPYXKEHO HECKONIBKO ACHMMETDHYHEIM ((PaKTHHECKH CTIHDATBHEIM) BANTHKOM.
CKIIaNKH TMOTKH, KOJTHYECTBO KOTOPBIX HCNQ/IB3YETCA KaK CHCTEMATHYECKHH TIDHIHAK,

* CTIYCKAIOTCA OT OKOJIOIIOTOMHOTO KO/IbLA K OTBEPCTHIO ITHILEBOAA.

1Tuweaod (puc. 10, I18) npencrasnseT coboit T0BONBHO TONCTYIO TPYOKY, KOTO-
Pasi MPOXOAHT BIOJb CTEHKH MIOTKH K OCHOBaHHIO Tenta. TaM NHUUIEBOA MEPEXOIMT B
ofBEMUCTLIR rcerydox (pHc. 10, 17), TEMHbIE YTOMUEHHBIE CTEHKH KOTOPOTO (YCI0B-
HO HAIBIBAEMBIE «IIEYEHBIO») COMEPXKAT XEACIUCTEIE KACTKH, BHLIETAIOWNE CIHIb 1
NHLIEBAPHTENIbHEIC GEPMEHTEL. B KX YHC/E NPHUCYTCTBYIOT aMHNa3a, HHBEPTa3a, He-
6QMIbLIHE KOAHYECTBA IWMA3K W NPOTEala TPHIICHHOBOM IPYTINEL YCBOSKHE POLYKTOB
BHEKJIETOYHOTO MTHILEBADEHHS ocymecmnue'rcn B KOPOTKOM kuwesruke {puc. 10, 12),

KOTOpH A B neBee MOTKH. OH TAHETCH JaKpy-

TAEHHBIM JUT3ArOM B cropony KACAKAALKOZ0 CUPONG, HE [OXONS KOTOPOro CBOGOAHO
Test {puc. 10, 5).

H y oqeHb cnabo. OHa NMpeacTaBieHa

TOHKHMU M eNMHCTBEHHHM Heperbim 2anauem (puc. 10, 7),

KOTOPBIft MPHJIETAET CHADYXH K CTEHKE IIOTKH B TIPOMEXYTKE MEXILY CHOOHAMH.
Ha BHYTpeHHed NOBEPXHOCTH [IOTKH B 3TOM MECTE PacIoNaraeTcs nodMo3zoeas
(cybueapansnan) wcerésxa (puc. 10, &), KoTOpas npeacTasaser cobofl npoapaunoe
CTYACHUCTOE BO3BHIUIEHHE, OGPAaIOBAHHOE 32BHTKAMH MEPLATENLHOM GOPOIAKHM M
CHAOXEHHOE YIKMM MIYIIHM B TYGHHY KaHATOM. DTY CTPYKTYPY NPHHATO NOMQIIONM-
IUPOBATh C THNOGHIOM K BOPOHKOH MOIBOHOYHBIX XHBOTHMIX. ITonaralot, 4To 3gech
ITO JIOBYILIKA IUTA CREPMAMOI0UI0E (cBoeTO Brta). Z-)xcnepumemanmo TIOKA32HO, YTO
TIPH MX FIONaNaHHK B BODOHKY 100; ii 2ananuli CT
CO3IPEBAHHE M BhUIETIEHHE COOCTBEHHBIX Al ocT
npouecc nuTaHua (youpas crmlesot GuneTp).

TIo kpasM TCH Kyn opeanu — TOPH,
Bonee MHOMOYHCEHHBIE Y KIIOAKATLHOTO CHOHA.

CHHTANOCH, YTO Y aCUMAHA HEPBHAS CHCTEMa CNOCOGHA PearnpoBaTh TOALKO Ha
BHEUTHHE PAAIPAKHTENH H JIMILEHA CTIOHTAHHOM aKTHBHOCTH, XAPaKTepHOMN ALIst I03BO-
HOYHbIX. OfiHaKo Ha Mpumepe Ciona NOKAIAHO, YTO B HOPME TENO ACLIMAHK PEryIpHO
COKPAIUAETCA KaXable 5—8 MUH, 4eMy NPUITHCKIBATH CYry60 OYUCTHTENBHOE — «TH-
THEHHYECKOe» — HasHayeHHe. Ho, KaK GLTO 3aMEHEHO, NDH OTCYTCTBHH ITHILEBOR
B3BECH B BOAE TEJIO TQIOAHON aCUMIMH COKPALIAETCH Hepe3 KaXuble | —2 MHH, uro,
TO-BHIHMOMY, p pHOE npony BOIB! Y€Pe3 MIOTKY.

et
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KpoBeHOCHAS CHCTeMa Y aclMAHM HEIAMKHYTast, T. €. KPOBb JAMONHAET He TONb-
KO COCYMIBI, HO H MEXKIETHHKH, aaxynei. Umeercs cepdye, xotopoe y Halocynthia
aurantium pacTioNaraeTca Mol XeYIKOM H NMPENCTARIAET COBON NPOCTYIO HIOTHYTYIO
TpY6Ky. OHa € CHCTEMO JNAKYH — IMPOHIBOAHLIX Gracroue-
NS (T. €. TONOCTH GIACTYIbI), HE UMEIOLHX COBCTBEHHOR IHAOTENHATBHON BBICTHIKH.
TMepHCTanbTHYECKHE COKPALEHHS CEPAeYHON MBILILLI POKAYHBAIOT KPOBb NOOHE-
PEIHO TO BBEPX (K JIAKYHAM IJIOTKH), TO BHHM3 (K CTEHKaM XKeNyIKa H KMIIeYHHKa).

Taxum 06pa30M, BEPXHHE M HHKHHE K BIE COCYIIbI TOOUEPE; MTPaIOT PONL
TO aprepufi, To BeH. Kanwinapsl ¥ knanawsl B K] 1x cocynax 060 0B
oTcyTeTByioT. CMeHa CepledHBIX T Yepes Kax-

zmble 2—3 MHH Graronaps IByM MEHTPAM aBTOMATHH, PACTIONOXEHHBIM MO KOHUAM
cepaeyHoN TpyBKH.

BhijeiMTeIbHAA CHCTEMa Y ACLMINH O4eHb CBOeOGDaIHa — OHA MpeNcTaBieHa
nouxamu Haxonnenun (puc. 10, 1), KOTOphe NPUKPENEHb! K BHYTPEHHEH MOBEPX-
HOCTH MAMMUU ¥ CBEWINBAIOTCH B AMPUARLHYIO HOAOCMS B BUIE METKHX CEPOBATHIX
MELIOYKOB. B COOTBETCTBHHU CO CBOMM HA3BAHHEM ITH OPraHbl HE BLIBOLAT H3bIMACMBbIE
M3 BHYTPEHHER CDellkl OpPraHMIMA BEWIECTBA, 3 HAKATUIHBAIOT HX B KOHLEHTPHPO-
BaHHOM BHge. Emé umeercs kpynHas 6enoparas KOHKpPeLHA (B OCHOBHOM MOY€Bas
KHCTIOTa), KOTOPas HAXOMUTCA HEMOCPENCTBEHHO NPH CEPAlle B CMELHATEHOM «M10-
4EYHOM» MEUIKE.

Penp: HBHAS ACLHINH T T, X FOHAIB! PACTIONATAIOTCA
Ha CTeHKax aTpHaIbHOMA nonocTH. Fuwnuxu (puc. 10, 20) TPUMBIKAKOT HIHYTPH K MaH-~
THH B BHIE BEPTHKATBHEIX XENTbIX KON6acok, , ABYMS rpynnaMu no 4 wryku. Tonkan
r Ha KOHLIE - {pHc. 10, 19) 06-
NETUIAIOT OCHOBAHHA AUYHUKOE N HYKHHH YHaCTOK KuusKu GeIbIMM M O4eHb METKHMH
TIPOIONroBaThIMH 3€pHaMK. Kaxnas 0cobb $HyHKUHOHHpYET MOOUEPEnHO B KadecTse
CaMLa WIK CaMKH B 3aBUCHMOCTH OT KOTMYECTBA M KaueCTBa FaMeT B OKpyXaomeR
cpezie. B 4acTHOCTH, KaK yKa3aHO Bbille, TIpH MOMAAaHUH B POTOBOR CHOOH criepma-
Mo30UA0E CBOETO BHIA HEPENBIT 2AN2AUG BHIIBIBACT OBYIIALUIO H NIPEPLIBACT AEATEND-
HOCTB CNH3€BOTO (GHALTPA. TeM CaMBIM OTKPBIBAETCS BOIMOKHOCTD TIPOHMKHOBEHHS
cniepMa CKBO3b anomKu B iy roe T
OIUI0AOTBOPEHHE ARUEKNETOK H DaIBUTHE JUIOT.

B -

MaTepH 3uzoma npobutcs ¥ ¢op-
MUDYET Auxunky (puc. 11), KOTOpass He MHTAETCA H XHUBET JHINb 3a cYET MaTepHana
Atiyexnemicu. B CTDOEHHH THYHHKH ACHBIM 06pa3oM BOTUTOIIEH O6LIas cXema Opra-
HU3ALHK XOPIOBOTO XHBOTHOTO. EE Te/o 4eTKO MonpasieneHo Ha OKpYraoe, HEMHOTO
BEITAHYTOE mynoeuuie (pHc. 11, 7) U UIMHHBIN TOHKHI x8ocm (puc. 11, 11). B xsocte

TCA 4ETKHE XOTA MYCKYNbHbBIE CETMEHTHI BKJIO-
YaloT BCETO MO HECKOMBKO MBIILEYHBIX KieToK. HMeeTca xopda (puc. 11, 10), Taxxe
BEChMa OTPAHHYEHHOTO KIETOYHOro cocTaBa. HakoHew, Han xopaoi pacrionaraetcs
Hepenwil maxc (mpybra; puc. 11, 9) TOYHO Tak xe, KaK ¥ CIIMHHOMN MO3r ¥ TaHLETHHKA.
Brarogaps TakoMy YCTPORCTBY XBOCTa TMYHHKA ACLIMAHM CIIOCOGHA K YHOYARYUOHHO-
My 11a8anuio K NEHCTBUTENBHO NPOTUTBIBAET NECATKH METPOB, IIPEXJIE YeM 0CECTh Ha
TPYHT H TIPEBPATUTLCH B HOBYIO CHAAYYIO aCHHAHIO.

Kak H TaHLETHHK, JTMYHHKA GCLIHAMH HE HMEET TO/IOBBI, HO €€ KeNMpaisHas Kep6-
nas cucmema 06pasyeT nosoce pacwiuperue (puc. 11, 5) Ha nepenHeM koHue, Sosee
BNEYATAIOLIEE, YEM ¥ NAHUCTHUKA. DTOT M032060i1 ny36ipb ACHMMETDHYEH; B ETO 1EBOR
YaCTH Pa3IBHT YIKUR Kauan, KOTOPMI BEAET B POTOBYIO MOJOCTh M NPENCTABNSET CO-
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14 13

Puc. 11. JIuunHxa acuxanm:

7 - «NPHCOCKas ANA GHKCALHH Ha IpyHTE; 2 — HeBporop; J — POTOBOE OTBEDCTHE; 4 — CTATOLIHCT; 5 —
TONOBHOE PACLLHDEHME HEPBHOR TPYEKM; 6 — TAl0K; 7 — TYMOBHLLIE; § — JAUATOUHAS ATPHATHHAR TONOCTE;
9 — HepBHas Tpy6xa; /0 — xopaa; /] — XBOCT: 12 — MyCKyTATYPa XBOcTa; 13 — KHWKa; 14 — cepale;
15 — xabephbie wen; /6 — NONOCTs MOTXH; 17 — IRIOCTHTD

6oit ocTatok nesponopa (puc. 11, 2). B npaBolt 4acTi MOINOBOTO NMy3LPA PAIMELIEHB!
enasox W cmamoyucm. faazox (puc. 11, 6) BKLIOYaeT HECKOMBKO MHTMEHTHEIX KIETOK,
HECKOJILKO CBETOYYBCTBUTENBHEIX H MTONOGHE XPYCTANHKA K3 TPEX [IPOIPATHBIX KIETOK.
C (puc. 11, 4) Han N0 BAOY [PHO C YTAKEICHHOR {MUHEPATHIO-
BAHHOM) WASNKOMA H BOPOTHHYKOM Y OCHOBAHHS THOKOW HOXKKH, YyBCTBHTENBHBIM K
HaKJIOHy rPHOKA NIOR ANMSAHKEM CHITbI TAXECTH. TAKOBO HABHTALHOHHOE BOOPYKEHHE

JHUIHHKH, IO €} [UIBITH N0 ONpeneieHHOR TPaeKTOPHH
{HEMHOTO BBEPX, 3aT€M, B T€4EHHE OCHOBHOTO BPEMEHH, TOPHIOHTATEHO H, HAKOHEL,
BHH3) H BBIGHPATh MECTO NPHKPEILIEHHA C YYETOM €r0 OCBEIEHHOCTH.

Bnepenu oT «mo3za» Ha CTOpOHE T pa P om-
eepcmue (puc. 11, 3), Benyuiee B 270mKy ¢ HECKONBKHMH HCAOEpHLIMU Weaamu {pHC.
11, 15) npononrosaTofi ¢popmbi. TNOTKa MPOAOAKAETCA TOHKOR M3OTHYTOH, ciaeno
okaHuMBaouleitcs Kuwxoi (puc. 11, 13). Ampuassuas nosocms {puc. 11, §) po3-
HHUKAET B BHIE BYX CHMMETPHYHbIX GHAXUEAHUE 3K MOdepMmbi, B KOTOPHIE HA KAXKIOR
CTOPOHE OTKPHIBAIOTCA XabepHaie weny. OT IIOTKH OTNOYKOBEIBAETCA N1apa MAEHbKIX

TY3LIDEKOB — Y. ux i, IpencT coBoit 3a4aToK cepdua
(pue. 11, 14).

Ha nepennem KOHUE TYNOBULIA 32METHO YTO/IUIEHHE KOXH C HECKOBKHMH COCOM-
KaMu. 3710 npucocka (puc. 11, 1), IpH NMOMOWH KOTOPOK AHYHHKA NMPHKPEILIAETCA
Ha BHSPBHHOM MecTe.

TMocne ocenanus THIHHKH HA TPYHT P ] ¢oaa. Pac-

CachIBAETCA X8OCM , CIMBAIOTCH MeXAy cobolt ampuansnbie nosocmu (pHc. 12, 10}, xak
H HX OTBEPCTHA, B OBUIYIO NTONIOCTh OTKPLIBAETCA KOHLOM Kxuwewrnux {puc. 12, 14).
Paapacraercs azomica (pHc. 12, 2), MPOPLIBAIOTCA HOBbIE Meabeprbie e, U Bee OHH

25



Puc. 12. Cxema meTamopdoda acunaum:

A— I — NlocnenoBaTeNbH e CTamHH; | — POTOBOE OTBEPCTHE H POTOROR CHGOH; 2 — TAOTKA: 3 — MANTHA;
4 — aun0cTHAS; 5 — xabepHme wenk; 6 — Cepaue; 7 — 324ATOX CTONOKA; § — AHANLHOE OTREDCTHE:
9 — TPHOMOP K KIOAKATLHNH CHDOH; /0 — ATPHATEHAR MQNOCTE; /] — HEpBHMA MKINKH; 12 — 1a9aTOK
110aMO3roROH KeE3Kit; 13 — Xenynox; /4 — KHUIEHKHX; 15 — DYMMEHT XBOCTa; /6 — PYAHMENT HEPBHOK
ToY6KH; 17 — mpwcocka

PajIeNIOTCA Ha MHOXECTBO cmuem. LIEHTpaTbHaA HEPBHAA CUCTEMA PEAYLMpPYETCA,
OT HeE OCTaeTCA TONMBKO Hepsnuiid 2aneauid (puc. 12, 11), Ha MecTe Heppornopa ¢op-
MMpYeTCs nodmo3eoean xceséaxa (puc. 12, 12).

HaxoHell, coBepIlaeTCA WHPOKHH PaIBOPOT BHYTPEHHOCTER B MaHTHIHOM NOIOCTH
(6onee yem Ha 90°), IPU KOTOpPOM pomoeoir cugor (puc. 12, I) mepemeliaeTcs Ha
TIPOTHBOMONOXHEIR KOHELl Te/a MO OTHOLIEHHIO K GhIBLIEH MpUcocKe.

Becnonoe paavnomkenne. Cpean acUMIMH WHPOKO PaCTIpOCTPAHEH Memazenes,
T. €. YepPenOBaHHeE MONOBOTO K 0 paIM BHI-
TIADKT KaK nouKosanue.

HCTOYHHKOM GOPMHPOBAHHS no¥ex, N3 KOTOPBIX Pa3BHBAKTCA HOBbIE OCOGH,
CJIYXHT NOYKOPOAHBIR cmosox (pHUC. 12, 7) — crebenéx, pacTyluM# U3 Tena B3pOCoH
ACUMINK WIH JaXe THUHHKMA H CORepXallkM B ceGe MPEeACTABHTENBLCTBO PANVTHYHBIX
OpraHOB acUMAKH. BripoyeM, HHOrAA MpH GOPMHPOBAHUH HOBBIX 0COGel cTporoe co-
otReTCTBHe TKaHeR HapyllaeTcs.

not K BOIHHKHOBEHHIO MHOTHX KOAOKUAALKX
zipr CHIAYMX acuManh Ouil) M pa OTREMbHBIX
ocobedt B obledt CTYAEHHUCTOM TYHHKE, oGna.naloLuen y NpeacTaBuTeNe aToro wiacca,
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KAK YXE CKa33HO, IOBO/IbHO LIHPOKHMH HOPMOOSPaIOBATENbHBIMH MOTEHUHAMM,
B HEXOTOPLIX CIYYaRX YYACTHHKHM KOIOHHH (300MAbI) O6Pa3yioT KOMbLIEBkIe MPYMIMbl,
OPH 3TOM HX K cuUOHBI OTKPBIBAIOTCA B OBILIYIO HHUILY, PACMIONONXEHHYIO
BHYTDH KO/IbUA.

ACUMIHH PACTIONIAralOT K MHbIM CPEICTBOM MPOKa4MBaHMA BOLb! — NOCTATOHHO

CHIIBHOR M, yp HapecTHst dopMupyIoT CBO-
GOIHO MNABAIOLIKE KOAOKUU B BHIE TONCTOCTEHHBIX npoﬂupox, B TIONOCTh KOTOPBIX
OTKD! BCE K. cnudoHsl. O, p MaHTHAHKIX

MHLLIL IOPOXIAET IHEPIUHHOE BRBPaChIBAHKE BOABI H3 OTBEPCTHA MPOGUPKHU C XOPOuIO
BHPAKEHHBIM PEAKTHBHBIM 3dibekToM. CHHXPOHH3IALMS ABYKEHNHH oBecnedeHa npoy-
HBIMH HHTAMH, IPOXOMALIAMH B OGLLER CTYACHUCTOR TYHHKE, M MEXaHOPEUENTOPAMH,
BOCTIPHHHMAIOIINMH HX PBIBKHM. DT KONIOHHANBHEIC ACUHIAMH HA3BAHEI NUPOCOMAMU,
W1H oznemenxamu (Pyrosomata), MOCKOALKY OHHM CIIOCOGHK CBETHThCA Graronaps
CHMOHMOTHYECKHM BGaKTepHUAM.

KAACC CAAbINbI (SALPAE)

B peaKTHBHOM NBHXKEHHH C HCTIONB: P B
€B0GOAHO TLTABalOLIHe 0GONOUHHKH, OTHOCAMeCA K Knaccy Canbribl. Cpeau Hux Sonee
NPHMMTHBHRMH MOTYT CUHTATLCA Bowénownuru (Cyclomyaria; pHc. 13), OCKONBKY OHM
COXPaHAIOT HEKOTOPSIE OCOGEHHOCTH, XapaKTepHbIe M MUIA acUuaui. B yacTHocTH, Mist
HHX XapaKTepHa xgocmamas auxunxa (puc. 13, B). Ipasia, peanbHo OHa He IL1aBaeT,
NOCKOMBKY BCE PaIBUTHE POXOAHT B Aftue. U1 CBOGOAHO NOABUKHBX KHBOTHEIX OT-
Ka3 OT II2BAOLLER IMYUHKH BIOJNHE TOHATEH.

Teno 6ouéHounuKa (puc. 13, A) nMeer HopMy KOPOTKOIO LUUTHHAPA, HECKOIBKO
BITYTOTO B CPeAHEl YacTH, LWHPOKO OTKPHIThIE cughonm (pHe. 13, A, 17, 5) 3aHHMaloT
MPOTHBOTIONOXKHBIE NIOIHLHK 10 €r0 KOHLAM. MBILILLI MAHTHY NPEACTABIEHH TOML-
KO BOCEMBIO OMOACHIBAIOLIMMH TeNO IAMKHYTLIMH obpywamu {pHc. 13, A, 16), npu
CHHXPOHHOM COKDALIEHHH KOTOPhIX BOA BHGPACHIBAETCA U3 KAOAKANBHOZO CuoHa
(pHe. 13, A, 5) n oOycNIOBIMBAET PeaKTHBHOE ABMXKEHHE. 3aHMMAIOLIAs NEPeaHIO
3aCTh UMIHHApa 2romKa (pHC. 13, A, 15) oraeneHa oT ampuansroi nosocmu {PHC.
13. A, 4) xocolt neperoponko#t, np # HeMHOTO 1MW OKHaMH, A0
24 nap — wcabeprvimu ujearmu {puc. 13, A, 13). ITocepennHe 3TOH MEPErOPONKH

T a Mo QHY TIOTKH — 3xdocmuas (puc. 13, A, 14).
HecoMHEHHO, BOJa OMBIBAET CTEHKH IJIOTKH MHTEHCHBHEE, YEM 370 AOCTHXHMO 33
CHET MEPLATELHONO 3NHTEHA. MOXHO roBOpHTL © Goslee aKTUBHOM 06pa3e KHIHH
ApeICTaBHTENEH 3TOMO KN1acca, YEM Y aCLUAKA H JaHLETHHKA.

B pasMHOXEHHH GOYEHOYHHKOB TMPABMIBHLIM 06PAIOM YEPENYIOTCA MONOBOE K

M3 orwtonor 0 ALYA B AMUHHKE NOA0B0H Popmyl pa3-
suBaetcs Aumunia (puc. 13, B) ¢ XOPOTKHM CETMEHTHPOBAHHBIM xgocmom {puc. 13,
B. 26), xOTOpas BCKOpPE NPOXOAHT Memamopdos u obpaayeT BIpOCNOE XHUBOTHOE,
aopscTynaoutee K cGopy kopMa. Io nocTHXeHuM 3ToR becnoaoii ocobbio (puc. 13, B)
onpeleNEHHREIX PaIMEPOB Ha e Tesie 06pa3yIoTCA NBa BHIPOCTA — LPIOWINOL W CRURHOL
omaionw (puc. 13, 5, 22, 21). KJIeTKH MeHbLIETo, 0 CTOJIOHA HH'
3e14TcA ¥ QOpMHPYIOT Menkue nowku (puc. 13, 5, 18), 3apoabiiud wieHos Gynyues
k010HKM. CTMHHOR CTONOH, WTHHHBIA H TOACTHIA, IPOHM3IaH BHYTPH napo#t cocy-
Jos, TIO KOTOPLIM LMPKYIHPYET Kpogs. YNOMSHYTLIE HOYKL OTIIHYPOBBIBAIOTCS OT
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Puc. 13. BouéHouHKrk (Doliolus sp.):

A — nonosan 0cobb; 5 — Gecrionan 0cobh ¢O CTOOHOM; B — RHMMHKA; ] —~ OKONOMOTOUHOE KAMBLO;
2 — nOIMO3roBas Weneda; J — MEPBHMR FaNCMHA; 4 — nanocts; 5 — % CHpOK:
6 — AHHHHK; 7 — BHATKHOE OTBEPCTHE; & — XMIUIKa, 9 — Menysok; 10 — muwesan; 7/ — cepae; 12—
cemenHNK; 13 — MaGepHe Wenk; 14 — SHIOCTHAL; 15 — rnoTxa; 76 — Muliieunne o6pysit; /7 — poto-
BOR CHOH; J§ — MOMKM, TEDEHOCHMBIE HA CIUNHOH CTONOH; 79 — KOPMALLKE KONOHHIO 300HIN; 20 —
300HA — MEPEMOCUHKH TIONOBBIX 0COBER; 27 — CHKHOA CTANON; 22 — GPIOIHOR cTonOH; 23 — Teo
SouEONMMKA; 24 — AHUEBAR OBONOUKA; 25 — XBOCT, 26 — CErMENTHPOB2HHER XOpI
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Puc. 14. Canena (Salpa sp.), Gecnonas ocobb. Bua ¢ npaporo Goxa:
- R cudpon; 2 — 13— nanocts; 4 — Kkonbua
wanTH; 5 — napa enedt ¢ MeWay HUMH 6 — tnas,

P
CTATOUMCT K HEPBHMM FAHFITHA, S xatornonotios MEPLATENLHOE KANbLLO; & — POTOROR CHAOH; 9 —
NIQIOCTS TOTKH; /0 — IHIOCTHNG ; 71 — 32MaTOK CTQNONa; 12 — cepiute; 13 — NHWIEBON; 14 — wenyaok

BEPUIMHBI GPIOLIHOTO CTONIOHA H OCOGBIMH TPAHCTIOPTHBIMH aMEGOHIHBIMH KNETKaMK

TCA MO H Tena G0YEHONHNKA Ha ero CIMHHOM CTOOH.
OHM IPHKDPEILIAIOTCH B PSUIOB K €0 M K 30ech
MOHAYaNy NONy4as MHTAHHKE MO CTQIOHY OT MaT ocobu. [ 3} cynsba
o} ocobedt ( ) YacTh M3 HHX COXPAHAET CBAIb CO CTO-

J0HOM; 3TH 0COGH CIEUMATHIHDYIOTCS Ha THTAHHH, OTQHILTPOBEIBAS KOPM H3 BOIM,
H [03X¢ NPHHHMAIOT Ha cebs oBecneueHHe NOTPeSHOCTEH BCeH KOMOHMH. Jooudsd
IpYrol KaTETOpHH CO BPCMEHEM OTPRIBAIOTCA 1 OTIPEBIAIOTCH B cBOBOIHOE TUIABAHKE,

YHOCS Ha ce6¢ 110 HECKONbKO T ix ocobeil,
CRELHANHIUPOBAHHBIX Ha NOIOBOM PaIMHOXECHHH.
CobcTBEHHO cansnbt (D ia; puc. 14) np 10T CTYTIeHB

CreLHATH3aLHH B CBOBOIHOM IIABAHMH, B HX OPTAHHIALHH YXE HE YIaBTHBAIOTCH
TIPH3HAKHK CXOACTBA € ACUHAMAMH, XapaKTepHble UTA GONEHONHHKOB. B cTpoeHHR 1x
6HIaTePANLHO-CHMMETPHYHOIO TeNa Goiee YETKO PauTHHAKTCS CIHKHAA H 6pIolIHAs
CTOPOHbI. CIIHHHAR OXBAYCHA NeMOAHLMY TIOTIEPEIHBIMH MYCKYIBHBIMH KOAGKAMU
{pHc. 14, 4), OHa BIITIOYRET 240MKY U ampuzmbnyﬁo naszocms {pHc. I4 COOTBETCTBEHHO
9, 3}, Han KOTOPBIMH DACTIONATaeTCs Hep eanaauii ¢

{pHc. 14, 6). UMeeTcs Beero onHa napa wabepHatx wenet (pm: 14 5}, xoTOpHE TH-
HYTCH BIQ/TH CITMHHOIM CTEHKH [JIOTKM IO GoKaM oT B

YACTH TeJla Pa3MEWEHB! OCTATBHLIE BHYTPEHHHE OPIRHbBI — xumewuk, cepdue (puc. 14,
COOTBETCTBEHHO 2 U [2), 2onadbt. CEeMEHHWHK CO3PEBAET PaHbLUe, YeM AMYHHK, I103TO-
MY CaMOOTUIONOTBOPEHHE HEBO3MOXHO. EXMHCTBEHHAA Riiexemia TIOLIE OTLIONOT-
BODCHHSA NPETEPNEBACT IPAMOE PAIBHTHE, XOTA PaIBHBLUASACS H3 HeE 0COBHL CoXpaHseT
0CTaTOK HIGKTOYHOTO 3MGPHOHMLHOI"O MATEpHAIA B BROC MAUICHBKOIO KOMOYKa,
TaK Ha3bIBaeMOTO 3neofnacma. Monofas canbna BEIXOOHT HAPYXY, PapbiBasi CTEHKH
TeNa MaTepHHCKOH 0COBH, KOTOpas NpH 3ToM nornbaet. Ponusluasics Gecnonan ocodb
dopmHpyeT cmonon {puc. 14, 11) c K1 BALYTHAMH —
NOMKAMU, N3 KOTOPBIX PAIBHBAIOTCA HOBHIE NOJIOBBIC OPMBI.
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KAACC AMMNEHAUKYASPUU (APPENDICULARIAE)

B kiacce Canbnsl TCA yTpata NHYKHKK K obs3a-
TesbHbil MeTareHe3 ¢ 3 GHEKTHBHLIM GECTIONLIM PA3MHOXEHHEM, IBOJTIOLHMA TaHHOTO
KJ1acCa U1a B IHaMETPAIbHO MPOTHBOMONOXHOM HAlpaBNeHHH: KOPEHHBLIMH 0CO-
6eHHOCTAMM CBOEH OPTaHH3AUHH gnneHouxyaapuu Hanbonee 61M3KO HANOMHHAIT

fi, a ¢ pa: Y HUX He BCTPEYaeTCH.
ANNeHAHKYNAPHH — O4eHb MEJTKHE CYLIECTBA, IUTHHA HX Tefla He MPEBbILIAeT CAHTH-
MeTpa. MIx TeNo cocTonT M3 AL OB ¢ HO 0 ¢ 6OKOB mya0-

Puc. 15. Annenauxynspus ( Oicopleura
sp.). Bua cripasa:

A — B IOMHKe, CTPEIKH TIOKATBAIOT HATTPAR-
NeMHe TOKa BO; 5 — TYNOBHILE ¢ OCHOBE-
HUEM XBOCTA, MOCIEINEE YCIOBHO TIEpeKpyNe-
MO [IPOTMR Y2COBOA CTPEAKHM (Mpu BIrnsae
CIALMY H TEM CAMBIM NTEPCBEIEHO B CATHTTANb-
HYIO TIOCKOCTB; / — NoBYas ceTb, 2 — Bh-
XOMHOE OTBEPCTHE ZOMMKE; I — xBoCT, 4 —
PACNQNOKEHHE ANMEHAMKYTAPHI BRYTPH IOMMKA; 5 — IHUIEBOK; 6 — KenyIoK; 7 — TOTK; & — HCpBRHH
TAMINHA; § — CTAaTOUMCT; /0 — poToBoe OTBepcTHE; /1 — JruocTHAL; /2 — wabepHan wens; /3 — aHanh-
noe orBepctHe; /4 — cepaue; 15 — xopaa; 16 — wyckynatypa; /7 — COMEHON HepDHBA TAX; 18 —
XHuKa; 19 — RHSHWK; 20 — ceMemHHK; 2] — CeTKa BXOTHOTO OTBEPCTHA JOMHKA
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6uwa ¥ JUIRHHOTO JIEH 0 xs0cma, 0 XOpAY, MYCKYAbHBIE KAemKU
Y Hepentiii maxc (puc. 1S, B, coorperctBenno 15, 16 n 17) B cOrnacuy ¢ xapaKTepHOM
LIS XOPAOBBIX XHBOTHBIX cXeMoit. Ho TOMbKO x60¢m y OCHOBaHHS NMEPEKPYYeH RIEBO
Ha 90°, TaK HTO NEXHT BO HPOHTAILHON {TOPUIOHTANBHOI) [LIOCKOCTH, a KonebaHus
COBEpIlAeT B HANPABNEHHH CBEPXY BHU3 (T. €. B CAarMTTANbHOR TUIockocTH). Janee,
ANNEHAMKYNADHH HE UMESOT MYHUYUHA, BMECTO HETO MIOKPOBBI BELIENSIOT JOBONBHO
TYCTYIO CA43b, H3 KOTOPOM CTPOMTCA doMuk dopmut ¥ 0 BHY-
TPEHHEro yCTpOHCTBa. [JOMHK CTPOHTCH, TAK CKadaTh, ABTOMATHYECKH, TION BIIASHUEM
ORHOH NTHULUE CEKPETOPHOH aAKTHBHOCTH KNETOK INMUAEPMHCA. TOHKHE MEXaHAIMBE, OT-
BETCTBEHHAIE 32 £ro HOPMHUPOBAHHE, HE HIyYeHBI. [JOCTaTOUHO OGLIMPHOE BHYTPEHHEE
TIPOCTPAHCTBO IOMMKA TI03IBOSAET KHBOTHOMY PAIMEIIATLCH B HEM UGTHKOM, TIOBEPHYB
XBOCT BHU3 H BIIEDEM, ¥ NIPH NOMOLUH €10 YHAOYASIMOHHbIX IBHXXEHHA NOLIEPXHBATH
HMHTEHCHBHBIIt TOK Boabl. Bona prarHBaetcs B domux (pHc. 15, A) 4eped napHsie €x00-
Hbie omeepcmus, 3aTAHYTHe cemxol (DHC. 15, A, 21) W3 HUTeR 3arycTeBlIeH COHIM,
M MITOHSETCH Yepes ebnxodnoe omgepcmue (puc. 15, A, 2), pacnonoXeHHOe Ha ero
JanHeit CTOPOHE. Peakiins 1ol CTPYH OGYCTORTHBACT NOCTYTIATEIBHOE IBHKEHHE XH-
BOTHOTO, BHYTDH IOMHKa NOTOK HANPABICH CKBO3b TYCTYIO 2064yi0 cems (puc. 15, A,
1) JHOH POPMEL, Ha T H KOTOPOIT OCy BISETCA i

Yun. BrIXod BOPOHKH DaclioNoXeH Mepel pomogsim omeepcmuenm (puc. 15, b, 10},
KyOa H HanpaBiseTcs ynos ¢ GuisTpa. PoToBOE OTBEpCTHE BEAET B 210mKy (pHc. 15,
B, 7); mcabeprsix weneir {puc. 15, 5, 12) TonbKo 0gHa Napa, YTO MOHATHO, TOCKOALKY
OHH HE BORNEYEHBI B TPOUECC GHILTPALMH. ATPHANBHAA TONOCTh OTCYTCTRYeT. CeTkU
BXOIHBIX OTBEPCTHH LOBONBHO CKOPO 3aCOPAOTCS, TOTAA ANNEHAMKYIADHS PEIKUMU
YHapaMH XBOCTa Pa3pymacT dosmuk W NPHMEPHO 3a 20 MHH CTPOHT HOBBIH.

OnNonoTBOPeHHE AiFiesremox NIPOUCXOOHT B suynuke (puc. 15, 5, 19), dop-
MHDYIOUIHECSH THYMHKH NTOKMIAIOT €10, PA3PbIBasi CTEHKH Te/la MATEPHHCKOM ocobu,
KOTODasi TIDH 3TOM [OrH6aeT.

Kax yrom paHee, ecTh Ml CYHTATb ¢atb/ TIPOOYKTOM 3BOMIOLUHH
ACUUNRH N0 NHHKUH HCTIONSIOBAHNS MYCKYNATYDB! MAHTHK LA TIEPEMELICHHKS B BOLE.
310 HM OCBOWTH iz 06pas XHIHH, HO YTIDALHAIO JHAHEHHE
paccenumensHoli cmaduu OHTONEHE3R, PONb poit y
KapauHaTLHO HIMEHHINCH TAKXKe BOIMOXHOCTH MOMACPXKAHUS MOTOKA BOMb! qepe:
TNOTKY H KOJHYECTBCHHHIE NTOKA3ATEIH ITOIO NOTOKA, YTO, TO-BUAHMOMY, H NPHBEIO
K PEIKOMY NpeoBpajoBaHMIo TIOTKH C YMEH! KOJTHYECTBa PHBIX LIeneH
O ABYX. Annenduxyiapuil BBIBOAAT W3 aCUMAHH, PACCMATPHBAA HX B KaueCTBe He-
OTEHHUYECKHX JTHYHHOK, [eHCTBHTENLHO, TMMHUHKH aNNEHIXKYIAPHI BeChbMa GNHIKH
110 CTPOCHHIO K THYHHKAM HEKOTODBIX aCUMAMI, ¥ KOTOPIX, KCTATH, XBOCT TAKXe NO-
BEDHYT OKO/IO CBOCH OCH M DAaCRONATaETCA B TOPHIOHTANLHOMN MIOCKOCTH.

TN NMOAYXOPAOBbBIE (HEMICHORDATA)

TlonyxopaoBsie — 3TO OHHHOYHBIE HTH BHBIE MODCKHE 6eCTIO: 4HbIE,

jol NEHHBIA WK TONYTIPUKPEILIEHHBIH 06pa3 XnaHx. Mx teno

noapasenseTcs Ha TPH WK 4eThIPE OTAeNa: XOGOTHBI!, BODOTHHKOBBIM, TYNOBHLUHBIN

H XBOCTOBOH (HHOTA XBOCTOBOH OTHEN HMEETCS TOJBKO ¥ IOBEHHIbHEIX 0COGEH, a ¥

BIPOCIBIX OH DENYLHPOBaH). POT PacronaraeTcss Ha rpaHHLE XOGOTHOTO H BOPOTHM-
KOBOTO OTAENOB.

A



Tlepensss 4acTh MHILEBAPUTENLHOIO TPakTa 06pasyeT HanpamleHHbIA Brepén
NPeApOTOBOH AHBEPTHUKYN (BRIMAYHBAHME) — CTOMOXOPA, KOTOPbIH COCTOMT U3 BaKyo-

H: IX KIIETOK KH M BHI OTIOPHYIO PyHKUHIO. B Ty10BHILHOM
OTAENE KAIIEYHHK COETMHEH C BHEIUHEH CPEIOH OTBEPCTHAMM, KOTOPHIE NpeacTaBis-
10T cobokt wenn. B otaene AKTCA roHansl. MHorke

TIONYXOPAOBRIE MMEIOT IHYMHKY, KOTOPas BEAET [UIAHKTOHHBIR 06pa3 XHIHK M OYeHb
NIOXOXA Ma JTHYHHOK HINOKOXKHX.

B coctas Tuna [Monyxopnopsie BXoAAT ABa Kiacca: Kuueunonsnuauiyue (Enteropneusta)
1 KpbL {Pterc hia). OHM CHILHO PAVIHYAIOTCA 10 OPraHH3ALHHK H 06~
Pasy XH3HH, OITOMY MbI PACCMOTPHM HMX OTIENBHO.

KAACC KULUEYHOADBILWALLME (ENTEROPNEUSTA)

B coctab knacca KulueyHonblialMe BXOLHT OKQI0 70 BUIOB OAWHOUHBIX GeHTOC-
HBIX (T.€. OGMTAIOWHX Ha IHE) MOPCKMX BECTIOIBOHOYHBIX. KHllieHORBIIIAILHE BEAYT
porolliuit 06pa3 XKHIHH. OBKIYHO OHH CTPOAT B rpyHTe U-06pa3Hbie HOPKH {MHOTIA X0
HOPKH NpPH 3TOM €WLE K C aakpyueH). 1 YHCAO BUIOB OBHTAOT
Ha MeNIKOBOMIbSX (B TOM YHC/E M HA TIPRAMBHO-OTIHBHOW nonoce). BonbIWKHCTBO BUIOB
MMEIOT B UTHHY OT 10 00 40 cM, XOTA M3BECTHB! BHAbL C OYEHDb LNHHHBIM TesioM. Tak,
obuTalowWwni y TponHyecknx Geperos CeepHoit 1 KOxHolt AMepukn Balanogiossus
gigas NOCTUraeT pamepoB 2,5 M NpH WnHe U-06pa3Hbix Hopok Gonee 3 m. Teno
KH WIALHX B 14 WK Kop: 7 11BET, HO YaCcTO BCTPe-
HAKOTCA BUAB OPAHXEBOrO HIH KPACHOIO UBETa.

Y 6eperos PoCCHM KHLEYHOBIIIALHE BCTPEUAIOTCA B CEBEPHBIX H IAIbHEBOCTO -
HBIX MODAX, OIKAKO BHIOBOH COCTAB X HE HayueH. B Benom 1 BapexueBomM MOpsx
0o6bIyeH {i — neb # YePBAYOK APKO KPACHOTO LBETa,
0BHTaOWHIT Ha TNY6HHe 5 — 10 M Ha MAHCTHIX rPYHTaX.

Teno BIPOC/IbIX KHLWEYHONBIALMX PAaMIENEHO Ha TPH oTaena {pHc. 16). Camuit
NepeaHnit oTaen — xo6om — NPeACTaBIACT COBON MYCKYTHCTBI KOHHYECKHA KK
YIUIOWEHHBI MPEAPOTOBOHA NPHAATOK, COBNHHEHHBIH C TEOM TOHKHM, HO IIPOYHbIM H
XECTKNM €T KOTOpbIH €O CNIHHHOK CTOPOHEI 0TO pra. Bonboe
POTOBOE OTBEPCTHE MMeeT GOPMY NMOJYMECAUA W PACMONAraeTCA Ha IPaHHLE MEXTY
X0BOTOM M BTOPBIM OTHENOM — G0pOMHUKOM. BODOTHHK MMEET GOPMY LKAHHIDH-
4ecKOi My()TBI, OXBAaThLIBAKOWEH OCHOBaHHUE x060Ta. Tynoeuine — caMblit THHHKIN
OTHeN Tena, KOTOPhI Moapa3iesiéH Ha TPH nomotaena. CaMuill nepeaHuit GpaHxHO-
TEHUTATBHBIA TONOTAEN HECET XabepHbie WIETH W rOHanbl, ¥ NpeacTaBHTeN e psda
ponos { Balanoglossus, Ptychodera w [p.) 3TOT NOJOTAET XapaKTEPHIYETCA HATHYHEM
NaTePIBHbIX WM EHHTANBHBIX KPHLTLEB — NPOJOABHBIX CKNANOK, KOTOPbIE OTXOAAT
oT GOKOBbIX CTOPOH TeNa M 3arHBaTCs Ha CIHHHYIO CTOPOHY.

Crenyiouluit, NeYEHONHE i IOLOTHEN HECET HA NOBEPXHOCTH MHOTOYHCIEHHBE OT-
POCTKH, KOTOPbIE HalBaHbl IEYEHOYHBIMH M KYAA HIHYTPH BHEAPAIOTCA BLINAMMBAHHS
KHueYHWKa. KuleyHsii nogoTaen TAHETCA 10 KOHUA TYROBHIUA M 3aKaHYMBACTCH
AHAIBHBIM OTBEPCTHEM.

MMEIOT # 1 p
M KENEIUCTHIMU KIIEeTKaMH. QIHOKIETOYHbIE JIBHbIE XeNeabl CITH3b,
KOTOPas YKPEIUIAET CTEHKH HOPKH H OB/IErdaeT CKOIbKEHHE XHBOTHOTC B TOLLE TPYHTA.
JKene3nCTIX KIETOK B COCTARE SMHACPMHCA OCOBEHHO MHOTO Ha X060Te M BOPOTHHKE.
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Bua

Puc. 16. BHI Tens
o cnuHHOM cToponst (1o E.Ruppert, R.Fox, 1988):
7 — xobot; 2 — 13— mewKos; 4 — Xpuuing; 5 — mewEHoL-

Wi IMPOCTH; 6 — XimeawsK moLOTIEn

i1 12

29 28 27 26 25 24 23 22 21 2

Puc. 17. B CTPOEHHA KOHU2 Tena K|

(no E.Ruppert, 1997, ¢ 1onoHeHUAMHN):

1 — X0B0T; 2 — nepHxapa; 3 — cepaedHNA CHHYC; 4 — NOpa XO6OTHOTD UCMOME; 5 — HEPBHAK TPYBXa;
ue

6 — NEPHTEMATLHAIA LETOM; 7 — CIIHHHOR cocyn; 8 — oma;
9 — NepomA XABEPHHR MEWOK, b KOTOPHA T uenoma; 10 — Ty-
ROBALIMBIA UeNOM; /1 — XabepHan web: 12 — BRCTHAKE T uenoma; 13 —
InUaepMKe; 14 — HapywHoe Mewxa; 15— Ty ;16 — romxa; /7~ BeHTpans-
HBIA MEIEHTEPHA; 18 — Mexay Wt ; 19 — Spronont

KPOBEHOCHAH COCYAL, 20 — OKONOLNCTONHMA UEOM; 27 — BOPOTHMKOBMH LeOM; 22 — BXOR B MPEOPatb-
MR IHBEPTHXYA; 23 — 320HHE OTPOCTIH (sPOXKHs) CKEETHON MAACTHHXH; 24 — POT: 25 — nepeanas
uacts 26— ;27— 28— MycKynaTypa xo6ora:
29— xoBOTHIA Lo
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LenoM KHWeHHOALIIAIKX NOAPA3AENEH HA TPH OTAENA B COOTBETCTBUM C
BHEUIHHM PacYNEHEHMEM TeNa M COTNAcHO OGILEMY MaHY CTPOEHUS BTOPHY-
HOPOTBIX XHBOTHBIX. Llesom xo6omnozo omdena — HeMapHbIA, BEPOATHO, OH
COOTBETCTBYET TONLKO OXHOM M3 MCXOAHO MAPHBIX MPEAPOTOBLIX LENOMHYECKHX
NONOCTER, 2 UMEHHO NeBOH; Y GONBLUIMHCTBA KHIUEYHOIBILIALIAX OH OTKPHIBAETCA
BO BHEWHIOK CPelly eAMHCTBEHHO! NOpoft, KOTOpas PacMoNaraeTcs Ha CIHHHOH
cTopoHe cieba {puc. 17). TIpaBbift MPeAPOTOBONR LIENOM Y KMIIEYHOMBILIAILMKX, KaK
MoAAralT, NPeBPaTUIACS B 3aMKHYTBIR NMEPUKAp, PacONaralolMACs B 3agHeH
4acTH X0B60THOrO OTHENA.

Leaom omdena np TaPHBIMH MONOCTAMM; OHH CBA3AHbI
¢ BHEWIHER CPeNof NapHBIMK KAaHAIAMM — LIETOMOIYKTaMH, KOTOPHE HaYHHAIOTCA
PECHHYHBLIMM BOPOHKaMH (PHC. 17, 6), NPOXOAAT B T, #t OTIEN H OT!

B NepenHue XabepHble MELKH.
Tyaosuwnnil yetom npoc‘mpaercn Ha BCIO JUIMHY TynoBMIa. OH nogenéH npo-
BepT. 3 {Me3eHTEpHEM) Ha NPABYIO H NEBYIO NONOBUHBL
UesroMoayKTh TYIOBUILHOTO UEAOMA NPEACTABNAIOT OGO/ MPOTOKH TOHAL M OTKPHI-
BAIOTCA Ha CTTHHHOM CTOPOHE TeHUTANLHBIX KPhUILES.

Me3sofepManbHas CTEHKa NIONOCTH Tefla 06PasyeT CAOKHYIO CHCTEMY MBILIEYHbIX
TIYMKOB — NPONO/BHBIX, KOJLLEBBIX M paRnatbHbIX. Hanbonee pajsuras MycKynatTypa
XapaKTepHa U1l XOBOTHOTO  MEPENHER YaCTH TYNOBUILHOTO OTAENOB.

KumeqHonsmaliye — OTHOCHTENBHO MANOTIORBUXHEIE XUBOTHBIE. [l HUX Xa-
paKTEpHa TaK HAILIBACMAs TEPHCTATETHYECKAS IOKOMOLMSA. OHa 0CHOBaHa Ha B3au-
MOZIeHCTBHM MYCKY/aTypsi CTEHKH Tefla M 3aTONHAIOLIETO ero MOoNOCTH conep)xumom,
KOTOPOE MIPAET MPH ITOM POJIb KHIKOTO CKeeTa (THap Ta) KH1uE
TIpu ABMXEHHM B TOJILIE rPYHTa XOGOTHBIM OTHEN YTOHBIIACTCS M YIUIMHAETCH — €ro
PACTATHBAET HAXONAILAACA B LIEOME XHAKOCTb 32 CYET COKPAIUEHHA KONMbLEBOR H
PanHaNbHOR MyCKYNaTypsl (KHAKOCTH HeckHmaembl!). TOHKMI nepeaHuit KOHEL xo-
60Ta BAABTMBAETCH B IPYHT, 3aTeM Ha xo6ote dopu: Y
{3a CYET COKPALIEHHA MPOONBLHBIX MEIUIL H MECTHOTO PaccnabieHHs KONbLEBOR
MYCKY/IATYpPbI), KOTOpbIE ABHKYTCA MO TETY HAJAM, @ CAMO XHBOTHOE IIPH 3TOM Npo-
JBMraeTcA Bnepén.

BhITECHEHHBI NIPH 3TOM MECOK CKIEHBACTCA CIH3BIO, BLACNAEMON XeNelaMH
3MUIEPMHUCA.

TlecyHHKH 06pa3yIOT KOMbLEBYIO MydTy BOKDYT Tefla XHBOTHOrO. Takue necyanbie
MyGTH ABHXKYTCA BIOQ/Ib Tesla CTIEpeNi HA3aR 3a CYET NEPHCTATBTHKM W GHEHHS pec-
HH4YEK KNETOK 3MHAepMuca (puc. 18).

Y KUUIEYHORBIIIAIUKX ECTh W KECTKHE CKENCTHbE 06PAa30BAHHA, MPEACTABIAIO-
wHe coboi paipacTanusa 6ajaNbHOW NMIACTHHKY 3nHUTenkA. Ha rpannue mexay
BODOTHHKOBbIM M XOGOTHHIM LENOMOM (B CTeBenbKe, CoeAHHAIOMEM XOBOT H BO-
POTHHK, ¥ B OCHOBaHHH X060Ta) 32 CHET KETOK LIENOMHYECKON BHICTHAKH pa3-
BHBAETCS ONIOPHAA TKaHb, HANOM 110 THCTOJIOT] y CTPOEHHIO XpAIL
TIO3BOHOUHBIX XHBOTHBIX. Kpome Toro, B Tosile 6a3anbHol MIaCTHHKH 3MHTENUS
POTOBO¥ MONOCTH H CTOMOXOPAA 3aneraer Y-oBpaiHbiif CKeneTHBH 3nemeHT. Ero

HOXKA BREpéd ¥ np T qyepes €K, COCANHAIIHA
XOBOT # BOPOTHHX, @ NAPHHIE «POXKHM» NPOHUKAIOT B BODOTHHK C ABYX CTOPOH OT
pOTOBOH MOAOCTH (CM. puc. 17, 16). B Tonwe 6a3anbHON NAaCTHHKH 3MHUTENHR
IOTKH TAaKXKE MMEETCH CEPHAl CKENETHBIX 2IEMEHTOB, KOTOPHIE NOLIEPXHBAIOT
CTEHKH XaBepHbiX wieneit.
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Puc. 18. Cxema o npy B MPYHT
(mo E. Ruppert, R.Fox, 2005. ¢ 1ONOTHEHHAMM).

n CTPENKH T necka, CTPENIKH — ABHXEHHE
UETOMHYECKOH KHLKOCTH

H30rHyTOE B BHAE MONYMECALIA POTOBOE OTBEPCTHE DACMONATAETCH HA BEHTDANLHOR
CTOPOHE, Ha IPAHHLE MEXIY XOBOTHbIM Y BOPOTHHKOBbIM oTAENaMU. PactumpenHas
POTOBaR NOAOCTS 3aHUMAET GOMBLIYIO YacTh BOPOTHHKOBOTO oTAcAa, Ha cnmnHok
CTOPOHE POTOBOR MOAOCTH MMEETCA OTBEPCTHE, BEAYyLIee B IPEAPOTOBOE BHINSA-
YHBaHUE — CTOMOXOPA {cM. puc. 17, 22). CaMo CIOBO «CTOMOXOpA» (MHOTAA 3TOT
[OWBEPTHKYJI Ha3LIBAIOT HOTOXOPAOM, T. €. XOPAOMR) NPEAnonaracT eTo (hyHKUUOHATBHOE
M MOPONOTMHECKOE COOTBETCTBUE XOPIE NaHUETHHKA M APYrHX XopRoseix. OnHako
KaK 110 CBOEMY CTPOEHKIO, TaK M N0 PACMIONOKCHHIO OTHOCHTEBHO APYIHX OpraHOB
CTOMOXOpA CHALHO OTMYAETCA OT HAacTosAlWeH xopabl. [lo3ToMy MHOFHeE aBTOPH
TPEANIOYHTAIOT UCNONBLIOBATD Wi OBOIHAYECHHMA 3TOM CTPYKTYpH! Gonee HeHTpanbHOE
HalBaHUE — TPEAPOTOROE BLIMAYHBAHUE (MK BYKKANTbHBIHA AMBEPTHKYN). OHO Mpo-
XOMMT y3KOW TPYBKOi Hal CKENETHOM MIACTHHKONR Yepe3 cTebeNéK B 3anHI00 YacTb
x060Ta (cM. puc. 17, 26 ), 3mech pacwHpseTcs, 06pa3ys BOKOBLIE MELIKH, W AAET
3 — 6 HanpaBieHHbIX BNepEN MaibUERHOHbIX BBIPOCTOB.

Hann4ne BAKYONHINPOBAHHbIX IMHTENHATLHO-MBILIEYHEIX KIETOK FOBOPHT 06
ONOpHO#t GYHKUMH NPEAPOTOBOTO AMBEPTHKY.IA. Ero passeTaneHus B TOMUE MycKya-
Typsl X060Ta yny41WaT ITOH TKaHH K # 06ecneunsaloT OTTOK
TIPORYKTOB OBMEHA.

PoTOBas NOAOCTL COEAMHSAETCA C IIOTKOM, KOTopas NpoogeHa no Goxam MeTamep-
HO PacloNOXeHHbIMH XabePHbIMH LIENAMH {cM. pHc. 17). [oTka nompainensercs Ha
Aopcanbhylo (BMMXKHIOK K CIIMHE) AbIXaTeIbHYIO YaCcTh, IO KOTOPOH ABMXETCA BOAZ,
BBIXOLALUAS HAPYXY UePed XabepHbIE LeNM, ¥ BEHTPATBHYIO, 110 KOTOPOH ABHXYTCS
nHLeBbie Macchl (pHe. 19); xabepHble WenK 0BpaLUeHB! K CTHHE H B 60Ka, T. €. 10p-
CONMATEPANBHO.
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Puc. 19. Monepeynnit cpes Balanogiossus sp. B 06NaCTH [NOTKH ([TOAYCXEMATHYHO):

1 — roHazm; 2 — naTepanbHEIA Me3EHTEDHI; J — TOHOAYKT, 4 — reNHTANbHBIE KPRUILA; 5 — CIHHHOR
HEPBHbIA CTBAN; § — CTIHHHOR XPOBEHOCHMIR COCYLL; 7 — CIMHHAH (IWXATETbHAN) YACTH INOTKH; & — mo-
NOCTE XaBEPHOro MewKa; 9 — ¥abepHaa wenb; /0 — 6PIOWHAA (THLICRAPHTETLKAR) YaCTb FIOTKH; 1/ —
6pIOLIROA KPOBEHOCH B COSYLL; /2 — SPIOWHOA HepAHLIA CTBON

O6uiee 4ucno XabepHbIX LIeNeH KOMEBAETCH OT HECKONLKHX Nap (Y MENTKHX BHAOB)
10 200 M Gonee y KPYNHBIX KHUIEHHOAKIAKX. OHO YBEIUYHBACTCH C BOIPACTOM
XHBOTHOTO, NPUYEM HOBEIE XAaBEPHLIE LIETY JAKIANBBAIOTCA OJANH CYIUECTBYIO-
mix. CHauana pOpMHMPYETCS OBANLHOE OTBEPCTHE, HO B MIPOLIECCE PA3BHTHSA B HETO
€O CTTHHHON CTOPOHBI BPACTAET SIMYOK, MpUAaloui xabepHoi wenn U-obpanyio
Gopmy. ¥ MHorux GopM Ha MOATHHX STArax PaIBUTHSA XaGEpHOMN ILENM BOIHHKAIOT
MOTNEepeuHble MOCTHKH (TaK HAILIBAEMBIE CMHANTUKY/LI), KOTOPHE COERMHAIOT eé
6OKOBEIE CTEHKH C UEHTPATBHBIM AILYKOM; B PEIYILTATE IPOCBET XAGEPHOR ek
CTAHOBMTCA PelIETYATBIM.

CTeHKH XabepHBIX WeNel i A3bIYKA NOANEPKUBAIOTCS CKENETHBIMH MEMEHTAMH,
npencr co6ost y BazansHOM W MJILHOTO 31TH-
Tenus moTKH. Kaxiwlft cKeNeTHBIA 31eMEHT NPEACTARASET COBOM KaK 6L CErMEHT
PACUECKH C TPEMA HIOTHYTBIMH 3y6LaMH (M3 HUX CPeNHMIt PA3IBOEH).

XKaGepHbie mwENM KHUIEHHORBIAUIMX OTKPRIBAKOTCS HE CPAly HAPYXYy, a B JIEXa-
LIHE METaMEPHO XaBepHBIE MELIKH, KOTOPHE, B CBOIO OYEPENb, CBAIAHL C BHEL-
Helt cpenoft yepea PHLIE MOpHI, ble ABYMS 1OP NbHBIMH
pAdaMH Ha MOBEPXHOCTH BPaHXHOTEHUTANLHOTO NOXOTAENA TyNOBHIIA {CM. puc. [7,
14). XabepHbie MEIIKH KHIIEHHOABIIALIKX MOTYT PACCMaTPHBATLCA KAK OPTaHb
OCMOpEryNAUKH.

DuabTpaUMA BOALL Yeped KABEPHBIE LIETH OCYLIECTRARETCS 61arofaps GHEHHIO
PECHHYEK Ha GOKOBBIX I A3bMKA H weneft. Mekue nuuesble
YacTHUBI TIPH 3TOM OTGPACHBAIOTCA Ha OBPALIEHHYIO BHYTPb DIOTKH PacilIHPEHHYIO
TIOBEPXHOCTD AIBIYKA, KOTOPaR TAKXKE HECET PECHHYKH M CHABXKEHa MHOXKCCTBOM Xe-
JIE3UCTRIX KNETOK. He HCKNIOYEHO, YTO KPoMe AbIXaTeNbHON GyHKUHY XaBepHbIe e
KHUWEYHOIBIIALLMX CAYXKAT IR OTGHILTPOBBIBAHKA MEAKHX MHIIEBbIX YaCTHLL.
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Ordunsr B IOp OM KaHasle YacTHLibi MOCTYNAKT B BEHTPANLHb A
KaHaJI TAOTKH, BLICTIaHHBIA YTONIIEHHBIM PECHUYHO-XENEINCTEIM InuTeneM. CIHb,
BEIIENAEMAN CTEHKAMH BEHTPAILHOIO KAHANa, CKIIEHBAET YaCTULIL B NHWEBON WIHYP,
KOTOPBIA 32 CYET BHEHHA PECHHYEK IMUTENHANBHBIX KTETOK NPOIBHTAETCA B CEAYIO-
WHA OTAeN KMLIEYHHKA — Miuwieson. CTeHKa MHUIIeBoa MpofoaeHa ABYMS PANaMH
IOpconaTepatbHBIX NIop. Yepes HUX W3 MHLIEBOIO LIHYPA OTCACHIBACTCA HIBHITOYHAR

pona. [lp aercs, YTO HBIE TIOPBI — 3TO YTIp rOMQJIOTH Xa-
6epHBIX WEAEt.

P 32 HacTh Kl Ha3LIBaeTCcA COBCTBEHHO KM~
ko#. Kuwka audd Ha & ylo obnacth, CpeaHIo0

KHIIKY H KOPOTKYIO JafHIOK0 KHIUKY. B reqénouHoft obnacth kuuedHHK obpasyet
Ha CIIMHHOM CTOPOHE ABA PAAA MEHEHOYHBIX BHPOCTOB, KOTOPBIE 3AXOAT B BHMAUH-
BaHMA CTEHKH Tesa. BreHneM PECHHYEK YACTHLB! MHUIM 3aTOHAIOTCA B NEYEHOYHBIE
BBIPOCTH, HaTOUUTHPYIOTCH KIETKAMH HX CTEHOK H MOABEPTAlOTCA BHYTPHKIETOYHOMY
NEPEBAPMBANHIO.

Hw Th

P 1 KHILKM TipencTaBHTeselt poga Balanoglossus
M HEKOTOPbIX APYrUX POACB COCTOMT B HAIMYKHM TAXA BAaKYOTHIMPOBAHHBIX KIETOK,
TAHYLIETOCA MO GPIOWHOR CTOpOHE KHIWEYHHKa (TaK Ha3kiBaeMOIO MHIOXOpAa), KO-
TODBI}, BEPOATHO, BEINOMHAET OMOPHYIO BYHKUHIO {pHC. 20). PexatbHBE MacCH,
BBI6pACKBAEMEIE HI aHANLHOTO OTBEPCTHS, 06PAIYIOT TOPKY CIIHPANILHO CBEPHYTHX
heKansHBIX WHYPOB, COCTOALLIMX H3 CKIEEHHOIO CH3BIO [PYHTA, MPOLIEIIIETD Yeped
KHWETHHK.

KHIEYHORWWALIHE ITHTAICTCA OPraHHYECKHMH YaCTHUAMH, KOHLEHTPHPYIOLIH -
MHCA B MIOBEPXHOCTHOM CJIOE OCAKa, — XHBbIMH (ONHOKNETOYHBIMH BOJOPOCTAMH,

MHOTOKJ ) ¥ MEPTBBIMH (HacTHUaMH aeTpHTa). CGop
FHUIEBBIX YaCTHL IPOHCXOIHT 33 CYET TOTO, YTO OHH CKIEHBAIOTCH CTHIBIO, BBUIEIAE-
MO OIHOK. a 3aTeM noAr KO Py 6

pecHHyeK. TakOH MEXZHHIM (Er0 HAIMBAIOT CRHIHCTO-PECHUIHBIM) WHPOKO PacIipo-
CTpaHéH cpeny 6ecnoIBOHOYHBIX. OIHAKO KOHKPETHMBE Cnocobut c6opa MUK CHIBHO
paan Iaxe Cpeln TeneH Kn Jlna BUIOB, NOCTORHHO

Puc. 20. Monepeunui cpes Balanoglossus
Sp. B 3a;HelR 4acTH TYNOBHIIHOMO OTAeNa:

1 — CNURHOR KPOBEHOCHMA COCYE: 2 — CTIMKHOR
HEpBHHIA CTBOM; 3 — CPEAMAR KHLLKE; 4 — NHFO-
XOpX; 5 — BPIOUINOA XPOBEHOCHMA COCYAL; 6 —
6pIoUIHOR HepBUMIH CTBON




Puc. 21. CxeMa NUTaHUA KHIIEIHOAN WALINX:
A ~ Balanoglassus clavigerus (no 1. Hyman, 1959,
¢ ononKennamu); 5 — Saccoglossus sp, (no E. Rup-
pert, R.Fox, 2005, ¢ RoMoAHEHHAMU): | — TRasHan
NOBYAR BOPOKKA (CTPEMIKH NOKAIMBAIOT HATIPABAEHHE
NBHXEHHA [PYHTa); 2 — AONGAKRHTENbLHAR BOPOH!
3 — (hexansHNe LINYPH, CBEPHYTHE B CRHpATS; 4 —
Teno 4epBA B TPY6KE; 5 — NPEIpOTOBOH peCHHMHRI
OpraH; 6 — PoT; 7 — KOAbUA CKISEHHBX CAMINK
HECHENOBHNX HacTHL; & — BXon B TPySKy. Crutous-
HHE CTPETKH NOK23NBAIOT YT CHEAOGHBIX HACTHLL,
NPEPHIBHCTHE CTPEAKH — NYTh HeCLEno6HLX ¥a-
cTH

OBHTAKWMX B TONILE IPYHTA {HanpHMep,
npeactabutenedt pona Balanoglossus),
XapaKTepHO HAMYME NOBYEH BOPOHKH
Ha niepefiHeM KoHle U-o6pa3Hoit Hopku
(pHc. 21, A). IIpu 3TOM caMoO XHBOTHOE
He BbICOBBIBAETCA U3 HOpKH. Ero xo6otr
HaXOQMTCA HHXE THA BOPOHKH, H 32 CYET
ABHXEHMR X060Ta, YIAIAIOLIErO MECOK H3
B HeE ca-
MEif HB1ft, GoraTsiit op!
CKMMH YaCTHUAMH CIOft 0CaRKa, KOTOPhIA
M nonagaer B pot GanAHOMIOCCYCa.

Buaws pona Saccoglossus nuraloTcs no-apyromy (puc. 21, 5). 311 KHLIEYHOAR WA~
IIHE BHCTARIAIOT M3 HOPKH CBOM JUIMHHEIA XOB0T M PacIUTaCTHEBAIOT €ro NO MoBepX-
HOCTH OCalKa. BHEHHEM PECHMYEK YaCTHUR! 0CaAKa, CKJIEEHHME CIIHIBIO, KOTOPYIO

Kenesnl, KO pTy.

KpOBEHOCHAS CHCTEMa KHIUCYHOMRIWAIIMX HE 3AMKHYTa, OHa NPeACTaBNeHa
HaBOPOM COCYAOB M HENPABHILHOR (GOPMSI IUENEBUAHBIX NPOCTPAHCTB (NIAKYH), 3a-
METalmnx B ToNIle 6a3anbHBIX MIACTHHOK (MeMOpaH), PasaensaIomMX SNHTENUH.
TnaBHeie cocynbl KPOBEHOCHOH CHCTEMBI IPOXOAST B TONIUE MedeHTepHs (Gprlkeitku),
PA3NENAOIICTO NPaBLIf U NEBbIT ueaOMAL [ToYTH BCE COCYAR KPOBEHOCHOM CHCTEMBI
Cnoco6HbI K Nyascauin 61aronaps COKPAUIEHHIO OTHOCAIIUXCA K LIETOMHYECKON Bhl-
CTH/IKE 3ITHTENHANBHO-MLILEYHAIX KIETOK Ha TOBEPXHOCTH COCYAOB.

[naBHbIE COCYAB! KPOBEHOCHOR CHCTEMBI KMWEYHOAMIIAWMX — 3TO CIHHHOR K
6proiHoft (puc. 22). [To cNUHHOMY cocylly KpoBb Teyér pnepén. CMHHOM cocya
TAHETCA BIOIIS BCETO TYNOBHILHOTO OTAENA, NIPOKKKACT B BODOTHHK U B OCHOBaNHe
x060THOTO oTAENa. Briepeau cnuuHoR cocyn CH-
HYC, a 3aTeM (Ha CaMOM MEPEHEM KOHUE) — UEHTPANLHEIA, WIK CEPAEHHBIN, CHHYC.
Cepaeunblit CHHYC 3aNleraeT B OCHOBaHHH X060Ta MEXUTy CTOMOXOPAOM (OH NpHMbIKAeT
K LieHT CHHYCY C CTOPOMEI} H (i it Orp:
€ro CO CNHHHOM CTOpoHBI) {cM. pHcC. 17, 3). DTO H eCTh cepALE NOMYXOPAOBLIX, KOTOPOE
JIeXUT B TonULe 6a3aNbHOA ILTACTHHKH, pasleNsiowen SHTONEPMAILHBIA SMHTENHA
¢ M MHO3MK KIETKH T oro uenoma. Buenue cepoua
KHUIEYHOABILAIIMX O6ECTIeYHBaeTCH 5%} X KIETOK
BEHTPAIBHON (PUAETAlOILEl K CHHYCY) CTEHKH NepHKapfa. CoxpaTHMble BONOKHa
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Puc. 22. Cxema CHCTEMBL {no van der Horst C., 1939,
W E.Ruppert, 1997, ¢ zononHennsmu):
1 — cninunoR

R 1nexcyc; J — KOXHbIS! KpOBEHOCHbIH
mexcye; 4 — n cocyit; 6 — cocyabl ¥abepHOTO anna-
para; 7 — 6p ouHme apTepHH; 9 — POT; 10 — CTOMOXOpA;
11 — nesax narepansian Xo60THan Bema; 12 — nopcanbHaR X0BOTHaR apTepKA; 13 — omMepynloc; 14 —
cepewKbl CHUYC; /5 — NEPHKAPI; /6 — BEHOIMMH CHHYC: /7 — MOPOTHHK. CTPEKN NOKZIMBAIOT Ha-
npaBAEHHE DBHKEHKR KPOBH

Puc. 23. TIoZOLMTE! Ha MOBEPXHOCTH COCYNOB InoMepynioca (o U. Wilke, 1971,

€ JOTMONHEHHAMM):

1= cTenky cocyma: 2 — NPOCBET KPOBEHOCHOTD CO-
cyaa; 3 — 6aa 4 — wrytux; 5 — Teq10 NogoUnTa
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B THX KJIETKaX HMEIOT OPraHMIALMIO M0TIEPEYHO-TIONOCATOH MycKyaaTypsi. Cepate
KMLue B 6 paa B 1 MKH.

CTeHKa CepaeyHOTO CHHYCA 06palyeT MHOTOYMCIEHHBIE ClIenble OTPOCTKH, NPH-
HHUMaIOLLINE BAXHOE YIaCTHe B OCMODEryISUMH. OHM BAAKOTCA B NANOCTb X0G6OTHOMO
LeNoMa AByM#A TPYTINaMH — CIpasa M CJIEBa OT CepaUa. DTH CIeNble BRMAYHBAHUA,
06pajylollHe TAK HA3BIBAEMBIH TIOMEPYIOC — KIy6o4ek {cM. puc. 17 ), yBenuynBaoT
TIOBEPXHOCTD KOHTAKTA CTEHKH CEPAEYHOTO CHHYCa C LIIOMHUYECKOR XHaKocTbio. Co
CTOPOHB XOGOTHOTO LIENIOMa €10 BEIPOCTH OA€Thl BHAOHIMEHEHHBIMH KNETKaMU LIeNo-
MUYECKON BLICTHJIKM — MOAOLNTAaMH {pHC. 23 ). TIpoMeXYTKH MeXay OTPOCTKaMH 1o-
JOLMTOB COCTABARIOT Beero 15— 20 HM. COKpallUeHHs CEPAEYHOTO CHHYCA HATHETAIOT
KPOBb B CJTETBIE COCYIbI Bomac B Heft COMAMM M HHIKO-
MQIEKYIPHBIMH OPTaHHYECKHMH BELLIECTBAMH TTPOXOAMT YEPE3 GAIATBHYIO TUTACTHHKY,
a BBICOKOMOJIEKY/ISIPHBIE BELLECTBA {NPEXAE BCETO, GENKM) M IIETKH OCTAIOTCH B NO-
JIOCTH KPOBEHOCHOH cHcTeMbl. [TomoumTH i: T U3 NPOGHILT uepe
6a3bHYIO MAACTHHKY XHAKOCTH (Mep MOYH) 4acTb PacTBOPE] IX BELUECTB
H TeM CaMbIM TPaHCGHOPMHPYIOT €€ BO BTOPHYHYIO MOYY, 3aNIONHAIOILYIO XOBOTHBIA
LestoM. BTopuyHas MOYa BBIBOAMTCA BO BHELLHIOK CPeny Yeped HeMapHHIA LeNOMOLyKT
X0B0THOTO OTAENa.

OT cepreyHOTO CHHYCA BIEPEN OTXOLAT ABE APTEPHH: AOPCaNbHas M BEHTPATbHAA
{cM. pHc. 22). OHK cHaBXaloT KPOBBIO MOLIHYIO MYCKY1aTypy xo60ta. KpoBb H3 HUX

No ABYM JaT HbIM BEHaM, pble BIANAIOT B BEHOIHBIM CHHYC.
OT cepIeyHOro CHHYCA OTXOMAT TAKXKE ABE OKONMOIIOTOYHbE aPTEPHH, OHH MPOXOIAT
BOKDYT IIOTKH W CJIHBAIOTCA B OGIUMH BEHTPATBHBIN COCYI, IO KOTOPOMY KPOBb TEYET
Hasan.

M3 BeHTpaIBHOIO COCYa XPOBb NMOCTYNAET B BA KPOBEHOCHBIX CTUIETEHHSA (CeTH
MENKHX KPOBEHOCHBIX JIaKYH) — KOXHOE, YHaCTBYIOLUEE B ra3006MeHe, M KHILEYHOE,
e KpoBb 060rallaeTcs MUTATENbHbIMK BELECTBAMH.

XoTs KpOBb K¥ He WIH HMeeT 61eTHO-POIOBRIA LBET, €€
TUTa3Ma CONEPXKHT AbIXaTEBHBMA TTATMEHT, KaK NPEANnoNaraercs, GauIkui K reMoro-
6KHy. B npocsere bIX COCYIOB KIETKH — aMé THI.

H B3POCIIBIX KH p CETBIO
( CIL ), B ITy6HHE HepBHbIx raHrHes
YK HET, a TaK Ha CTBQJILI» TIP T coboit

60lee WK MEHEE BRIDAXCHHbIE CIYIICHHS J2KTIOYEHHOTO BHYTPD AMHTEIMS HEPBHOMO
CIUTETeHHSA.

B OCHOBaHHK X060Ta NPONONBHEIE HEPBHBIE CTBQJIBI OXBAYEHL! KOSBUEBBIM CIy-
LUEHMEM HEPBHOTO CTUIETEHHA. B TYJOBHILHOM OTHENE 3aM€ralowee B ANHACPMHCE
HEPBHOE CIUTETEHHE 0BpalyeT IBa CryleHw : Goee LWHPoKoe BpIollIHoe H GoNee y3Koe
cniunHoe. OHH HAIBIBAIOTCA NPOANLHBIMY HEPBHBIME CTBQIaMH. Ha rpanuue xo601-
HOTO M BODOTHHKOBOTO OTAENOB MMEETCA HECKOIBKO KOMBLEBbIX KoMuccyp. [To Ham

BONIOKHA 0 CTBQNA Nep T Ha O CTODOHY BOPOTHHKOBOTO
otaena. B sopor otaene HEPBHRIA CTBOJ HCYEIAET, 2 CIHHHOM J0-
CTMT2ET OYEHB CHIIBHOIO PAa3BUTHA. OH JaNeraet B CTEHKE TPyGKH, KoTopasi 06pa3oBaHa
nor &) OcobeHHO ¥ CTeHKa TPYOKH.

Y HEKOTOPHIX BHIOB 3Ta TPYGKA COXPAHAET NPOCBET H OTKPBIBAETCH BO BHELIHIOKO
CpeRy OTBEPCTHAMM {(HEBPONIOPAMH) Ha NEPEAHEM H JalMEM KOHLIAX BOPOTHHKA (CM.
puc. 17, 5). TlpocseT HepBHO! TPYGKH BLICTIAH XIYTHKOBHMH 3MHAEPMILHLIMH
KJIeTKaMK.
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Y KHWEYHOARIUAUIHKX HET ODOPMITEHHLIX YYBCTB, 32 HCKS TaK
Ha3BTBAEMOTO NPEAPOTOBONO PECHHYHOTO OPraHa Ha BEHTPANLHO! CTOPOHE OCHOBAHMA
xo6ota (cM. pHc. 21, B). OH npeacTannsier coboit yrnyGuieHe 3NUAEPMMCA C JIHH-
HBIMK PECHHYKAMH, OKaitMIEHHOE BANHKOM BLICOKOIO anutenus. Ipennonaraercs,
4TO OH BLIMONHAET POJIb XEMOPELIENTOPA H YHACTBYET B COPTHPOBKE MHIIEBRIX YaCTHIL.
B apyrux yuactkax KI ot} HyBCTBYIO-

WHE KIETKH € YYBCTBATEbHbIM XIYTHKOM HA AMMKATEHOM {BEPLIHHHOM) KOHLE.

GETE
.!—f{g\"'///g//h
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Puc. 24. pa3BHTHE
A—T— Alua horstii {no C. Burdon-J , 1952) -3 — y Sac-
coglassus pusilius (no B. Davis, 1909); #—M — NHYHHKH Y clavigerus (no

K. Heider, 1909): 7 — sHTOnepMa; 2 — EnacTonop; 3 — JaYaToK UenoMa; 4 — anuxanbhad MIaCTHHXA; 5 —
nopa 1eBore X0GOTHOTO UENOMa; 6 — POT, 7 — auyc

41



Knuweunc — pa bi€ OPraHU3Mbl, HO CAMKH H CaMlibi BHELIHE
Hepaanuuumbl. Mewr TOHAAK AI0TCH B EHHUTANBHOA 06-
JIACTH TYNIOBHLIHOTO OFAENa, B FEHATATLHEIX KPBUTbAX (€C/TH OHHM MMEIoTCA). Y najo-
BO3pPEJIBIX KHBOTHBIX NPOTOKH TOHAL NPOXOIAT CKBO3b GPDKEMKY K OTKPHBAIOTCH BO
BHEUIHIOIO CPENy Ha CIIMHHOM CTOPOHE FEHHTATBHAIX KPBUTLEB.

Kuures He UMEIT on. CaMKH BLIMYCKAIOT H3
NEPEIHEro KOMLIA HOPKH CIIMIMCTHIE UIHYPHI, CONEPXAIINE ARUEKITETKH, 3 K3 HOPOK
CaMLIOB BBIXOZAT 06M1aKa cnepMbl. K HUIeHOABILAIIME HMEIOT ABA THIA Pa3BUTHA.

HcxoaubiM AN HUX ABAAETCA PAIBUTHE C NMAGHKMOMPOopPROL Auvunkol (T.e.
nAaBallUed B TONLUE BOIL H NHMTAOWENHCH NIaHKTOHHMMHE OpraHu3Mamu). Buast ¢
TAKHM Pa3BHTHEM NPOM3BOMAT MHOTO {HECKOJIBKO AECATKOB MMM COTEH ThICAY) UL,
XOTA pa3Mephl ARUeKneToOK Mansl (okono 0,1 MM) H oHM GeaHbl XenTkoM. JIHIHHKA
BM/IOB C IUTAHKTOTPOGHLIM PAIBUTHEM — TOPHAPHA — IQUIIO ILTABAET B TONWWE BOABL
[0 HAaCTYILTEHHA METaMopdo3a.

Jpyroit THI PaIBKTHA — Aeyumompogdrbili — XapaKTepeH IS BUROB, OTKITaAkI-
BaIOUIMX HEGONMBILOE YHC/O (HECKOMBKO COTEH) SIHII KpymHoro paMepa (0,4 — 1,0 mu),
KOYODHIE COIEPKAT MHOTO XKENTKA. B 3TOM cniydas 3 Al BHIXOAUT TMYHHKA, KOTOpAs
MIHTAETCH 3a CHET JANACOB XKeITKA. JIEUHTOTPOdHEIE IHYMHKH TUTABAIOT Y CAMOTO AHA
H yepe3 1 —2 CYTOK MpeTepnesaloT YNpolleHHbIA MeTamopdo3.

SAfua KYUIeYHONB! AKX TOABEPTAIOTCA MONHOMY OPOGAEHHIO, MPOTEKAKIEMY
no panHanbHOMY THIY (pHc. 24). PeaynsratoM ap ABNIAETCA Tyna —
OAHOCNOMHBIA Wap U3 KNETOK. [ACTPYNAUNSA OCYWECTRNAETCA NYTeM UHBATMHALIHKH
(r.e. BNAYMBAHHA) BETCTATHBHON YacTH GnacTynsl BHYTPb 3apoabiwa. Bracronop
3aKPbIBAETCH, XOTA NEPBHUHBIA KMIEYHHK OCTAETCA COEAMHEHHBIM C IKTOAEPMOA B
06/1acTH 61aCcTONOpa. BTOT YHACTOK 3apOABIlIA B AaNbHEANIEM CTAHOBUTCA 3aAHHM
KOHLIOM JIHYHHKH.

LlenoMuyeckas Me3OAEPMa 3AKTANBBACTCA Y KMIEYHOABLIAIINX 32 CHET BBIMAYM-
BaHUs CTEHOK Mep! KHMUIKH — SHTEp HhiM NyTéM (puc. 25). Cpa3y nocne
OTAETEHHA 3a4aTKOB LEIOMa nepi X orrubaercs K GPOWLHOMN
CTOpPOHE M 3aeCh NTPOPLIBAETCA POTOBOE OTBEPCTHE (CM. pHC. 24, M, 6), Gopmupyerca
BTOPHYHbIH POT.

Puc. 25. Pasnoo6paue cnocofios 3aKnank UETOMHYECKO! MEIONEPMBL Y NOAYXOPAOBMX (10
[IAHHBIM DAIHBIX ABTOPOB):

{ — 384aTOK X060THOTO LENOMZ; 2 — 3a4aTKH BOPOTHHKOBMX LIETOMOB; § — Ja4aTKM TYMOBHILHLIX MEno-
MoB
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Puc. 26. Meramopdo3 KMWEYHOARMIAIHX:

aA— cranun (no R.C.Brusca, G.J. Brusca, 2002, ¢ gononte-
HuAMKY; B — 10BeHIRbHAA 0c0G Saccoglossus horstii (no C. Burdon-Jones, 1952); J — pot; 2 — anmkans-
AR IHACTHHKA; 3 — TEROTPOX; & — XOBOT; 5 — BOPOTHHK; 6 — TyNOBHLLLE; 7 — XBOCTOBON OTIEN; 8 — Xa-
6epHan wens; 9 — aHye

Tlo cBOeH OPTaHH3aLIMKA TOPHAPHH OYEHD MOXOXH Ha THYHHOK HINIOKOXHX, B 4aCT-
HOCTH Ha ay| ronotypHil. Tlepso: HO T PaccMaTpHBANK KaK
JMMYMHOK KAKHX-TO HINOKOXHX. TONBbKO TMOC/e HCCnefoBaHH#! POCCHICKOTO 300/10Ta
H. M. MeyHunkoBa, BrepBble NIPOC/IEAXBILIETO MeTaMOP}03 TOpHapHHt, CTana NOHATHOM
HX MCTHHHAA NIPHHALIEKHOCTD.

TMocae mMeramopdo3a (pHc. 26, A} y I0BEHWIBHLIX 0COBEH KMILEYHOMBILALINX pad-
BMBAETCH YETBEPTHIR OTHEN TeNa — ATHHHBIA NOCTAHANBHBIA XBOCT. 3TO CHABHO CO-
KPaTHMBIA OTPOCTOK, EHHBIA KNeHKHMH BTHUM OTPOCTKOM MONIOIBIE
0COGM 3a9KOPHBAIOTCA B IPYHTE, B TO BPEMA KaK NEPENHHH KOHELL Tea BHCTaRIEH Ha
HOPKH IU1st c60pa NMHILIM M AbIXxaHuA (pHc. 26, 5). Y nonpociunx ocobe#t XxBocToBOA
OTPOCTOK penylupyercs. [IpeanonaraeTcs, 4To XBOCTOBOR OTPOCTOK MOJOMBIX KUILEY -
HOIBIIALIMX MOMOOTHYEH CTeGeNbKY KPbUloXabepHbiX (CM. aanee).

KAACC KPbIAOXABEPHbIE (PTEROBRANCHIA)

K PHBIE — ITO HEbH rpynna NbHBIX OPTaHH3IMOB, BKI0-
yawowas 22 BHIa, IPHHALNEXAWKX K OByM ponaM Cephalodiscus w Rhabdopleura.
KpsinoxaGepHeie 0GHTAIOT KaK Ha METKOBOIBE, TAK M Ha DYGHHAX B HECKQJILKO COTEH
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MeTpoB. [1pencTaBuTeNt 3TOro KIacca HIBECTHEI M3 TPOMHYECKHX H CYBTPONHYECKHX
BOf, IHAYMTENBHOE YHCO BHIOB ONUCAHO U3 AHTADKTHKH. B Mopsix PoccH Kphino-
¥abepHhie TOKa He HalNeHB!.

KONMOHMH KphIOXaGEepHRIX MPUPACTAIOT K [OBEPXHOCTH KAMHEH HTH PAKOBHH
H 110 BHEUIHEMY BHAY HATIOMHHAKT KOMOHHH MILAHOK WM THAPOHAHBIX TIOMHMIOB,
OB1HA CKENET KOIOHHH — LIEHOLUYM — COCTOHT MPEHMYIUECTBEHHO M3 KO/LIare-
Ha, KOTOPhIff MOXET GhITh HHKPYCTHPOBAH NOCTOPOHHHMH 4aCTHUAMH. LleHOUMYMBI
OGBIYHO OKPALIEHH B XENTO-KOPHUHEBBE ToHa, DopMa LIEHOLHYMa pa3HooBpaina.
Y npenctaputencii pona Cephalodiscus NEHOLHYM OKpalleH B XENTO-KOPHYHEBbIE
TOHa, HMEET HOPMY KOPOK IHAMETPOM A0 30 ¢M MM KYCTHKOB HENMpPasHabHOH (opMbl,
JIOCTHTAIOLUHX BRICOTH 10 10 cM. LIEHOUMYM IPOHHIAN CETHIO TPYGOUCK MAH MELUEPOK,
B KOTOPAIX MMOM3AKT OTACNLHDIE J00KAL! H UX KONOHHH. TPyGOUKH LIEHOLHYMA OTKPH -
BAIOTCA BO BHELIHIOK CPEAY OTBEPCTHAMH, YACTO OKAMMIEHHEIMH OCTPBIMM WHNAMH.
Yepea 3TH OTBEPCTHA J00MLI MOTYT BLICTARIATL HAPYXY CBOM JIOBYMI aNNapat (PHC.
27, A). UeHounym Rhabdopleura BRINAONT KaK CHCTEMA CTEMIOLIMXCH 1O cyGeTpary

1 2

Puc. 27. KpsutoxabepHbie:

A — ueHounym Cephalodiscus (no van der Horst C., 1939); 5 — ydactok xonoun Rhabdopleura ¢ nsyms
300H1AMH; B — 300Hn Cephalodiscus (no S.Lester, 1985) ; 7 — 300HI; 2 — HEHOUKYM; 3 — IPHKPENH-
TenbHIN AHCK; 4 — NOBYHR ANNAPAT; S — CTEBENEK; 6 — YEPHMRA CTONOK; 7 — TOIOBKOR LT, § — Nopa
BOPOTHHKOBOTO UenOMa; ¢ — XKabepHan Wens; /0 — opanbHas namenna; /7 — Tynosulue
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Pwc. 28. Carurtansumit cpes Cephalodiscus
1no A.lllenotsesy, 1907):
1 — ronoBHOR WMT; 2 — PYXH JIOBYETO ANMapara;
J — Wene3MCTHE YTONMUEHHA HA XOHUAX DyK; 4 —
anye; S — BOPOTHHKOBMI TaHCHH; 6 — roHams;
7 — TOHKad XHMWIKa; & — ToTXA; 9 — Wemynox; 10—
CTe6enEK; /7 — NPHKPETTHTENBINR ZUCK; /.2 — 0ot~
xa; I3 — wabepuas weny; /4 — por; 15 — wenem-
aCTh MONOBKOID WHYA; 76 — cToMoxop; /7 —
EPIEYHNA CHHYC

TOHKHX TPyGo4eK. BBEPX OTXOAAT XKIIBIE
TPYGOuKH, B KOTOPHIX MOMEWAIOTCH OT-
aenbHble 300Man (pHc. 27, 5). Toukre
noAyNpo3payHsle TPYGOUKH LieHOLMyMa
Rhabdc YKpeTIeHb! M

PEGPBILLKAMH.

KaK y MHOTHX XONIOHHA/LHBIX OPraHM3-
MOB, PasMephl OTAENBHBIX 30OUAOB Kpbl-
JoXaBepHbIX oMeHb Matbl. Camble Kpyn-
Hbie NpeacTaBuTeaH poaa Cephalodiscus
ZOCTHIAIOT 5 MM, 2 300MAb! BANBIIMHCTBA
BHI0B Rhabdopi uMeT Bl
0,5~1 MM.

Teno oTAENBHOIO 300MAA MOAPAINENAETCA Ha YeThipe otaena (puc. 27, B). Mpen-
POTOBOM OTAEN — 20106KOL Wum — FOMONOTHYEH XO6OTY KHIIEYHOAN WAWHX. OH

HMeeT I 10 GopMy H TCA B Ka4YeCTBE MON3ATENLHON NOIOLIBLY.

C GpIOIIHOA CTOPOHE! MO TONOBHLIM LLIMTOM aeTea

Vo BEHTpaNbHAS b TONOBHOTO IMTA HECET MHOTOYHCIEHHbIE
B KIETKH, CEKpET MaTepHas

KopoTkuit gopomnuxoasiii omoes NpeACTABICH IByMA CHMMCTPH‘{HHMM cKknan-
KaMH — OpanbMeiMu naMensamu (POTOBMMM TLNACTHHKAMM), KOTOPRIE Ha GplotHoR
CTOPOHE MOAXOMAT C ABYX CTOPOH KO PTY, @ Ha CIIHHHOM CTOPOHE OT HHX OTXOAAT
pyKu nouero amnapata {puc. 27, B). ¥ menxux 3oounos Rhabdopleura nosuunit
annapart COCTOMT BCEro U3 ABYX V-oB6pa3HO pacXofAIMXCA pyK. ¥ Goaee KpymHbIX
Cephalodiscus MHOTOYHCIEHHBIE PYKH 0BpadyloT Hekoe noLobue KOpIHHKH Ha
CIIHHHON CTOPOHE XKHBOTHOTO, HX YMCIIO YBETHYHBACTCA ¢ BO3PACTOM M HOCTHIAET
I8 (no apyrum maHHmM — 5o 50). Ha sepuinne xaxao# pyku y Cephalodiscus (pHc.
28) umeerca IHOE e HOE MHOXECTBOM XENE3HCTHX
KNETOK.

PyKi KpeUTOXaGEpHLIX HECYT MO ABA PHAA IUyNANell, 2 BIOML KAXAOTO Wynanb-
U@ MPOXOQHT [BA PANA XIYTHKOBMWX IIETOK. Breiine XIyTHKOB co3na€T TOK BOAHL.
B3BelieHHbIe B BOIE YaCTHLUK TIONALAIOT HA BHYTPEHHIOO CTOPOHY LIyNANbUa, RIOb
KOTOPOH NMPOXODNT DAL CAHIMCTEIX KIETOK. YaCTHIIM CKICHBAIOTCS CIH3LIO, 3aTeM

TCA K M ONANA0T B HAYLIHA BAONL PYKK LUEHTPA/Ib-
Hblﬁ KeoBOK, NO KOTOPOMY YaCTHLL! JOCTHIAIOT OCHOBAHHA pykH (cM. puc. 27, B). Ot
OCHOBAHHSA PYK NO OPILHLIM JaMEIJIaM, OfIEThIM XIYTHKOBRIM ITHTERNEM, YACTHLH
NEPeronAIoTCA Ko pTy. Taxnm 06pa3om, AN KpUTOXAGEPHBIX (KaK W WA KHILEHHO-

.




ABILIAIIMX) XAPAKTEPEH CAHIHCTO-P B THILH, HO OHH

COBHPAIOT MUY HE M3 [PYHTa, 4 H3 TONILUH BOIK, T.€. ARIAIOTCH (GHIBTPATOPaMH.
TynoBHLLEe HMEET MELIKOBHAHYIO GopMy. B nepenHeit yacTi TyNOBHILA Y BIDOCIBIX

Cephalodiscus nMeeTcs r1apa oKpybix XabepHbix weneit. Y npeactasurenc poga

Rhabdopleura B CBAIN ¢ METKHMHA WeNH peny!
YeTBEPTHIR OTIEN TENA — cmebenék — NPeNcTaBnAeT co6ol WIHHHBIR COKPaTHMBIH
BBIPOCT Ha 3allHeM KOHUE T 0 otaena. Y Cephalodi: Ha KoHUe cTeb:

HMEETCH CKOTUICHHE KNEAKHUX XKENEI, KOTOPBIE TIO3BONAIOT J0OHIY BPEMEHHO NPHKpE-
TUIATBCA K CTEHKAM UEHOLMyMa. KaK Npasiio, HECKGNBKO 300HIO0B TPHKPEMIAIOTCH
BMECTE B OIHOH TOYKE BHYTDH LEHOUKYMA, GOPMHDYS HEGOBLIYIO KONOHHIO, COCTOA -
wyio u3 5— 10 ocobeit (cM. pHe. 27, A) Ha KoHlle cTe6esibka NPOMCXOIHT NMOYKOBaHHE

HOBBIX 0c06e#t B 0 TO3TOMY HE HCKIIOHEHO, YTO
BCE ocoGn TaKo# KONOHHH TIPENCTABAAKT cO60H KNOH. BHYTPH onHoro ueHoumyma
halodi: obHTaeT 0 NECATKOB TaKHX KONOHHR. ¥ Rhabdopleura cre-

6esIbKH BCEX 3J00MIOB COEOMHEHB ¢ OBLINM CTONOHOM {cM. pHc. 27, 5).
HecMoTps Ha GONbLIKE PAVIHYMA BO BHELIHEM 0GMHKE, OPraHH3aLMA KpbLioXabep-

HbIX 6HIKA K T2KOBOH KI wawnx. [ToXxpoBs! KphL BIX
OIHOCAORHBIM INUIEPMHCOM, COCTOALIMM K3 CHIILHO YILTOLUEHHBIX XIYTHKOBBIX KI¢-
Tok. Ha i ( ) TH KIETOK MTHIEPMHCA HMEETCHA TOHKHH

CIOH KYTHKY/IbI, HE TIPENATCTBYIOLIHH GHEHHIO XTYTHKOB.
LlenoM KpuUTIOXaBepHBIX MOAPAMENEH Ha TE KE OTAENBI, YTO Y KHIUIEHHOABLIALIMX.
O6WHPHBIA TIPeapOTOBOH (XOBOTHLIA) LIEJIOM 3aHMMAET BQIBILYIO YacTh 0fbEMa 10-

NOBHOTO WHTa. XOGOTHBIA UEIOM KPHL CBSI3aH ¢ Cpenoi ABYMA
CHMMETPHYHBIMHK TaMmH, IMH Ha CTHHHO# CTOPOHE B OCHOBa-
HHH TOOBHOTO LIMTA. A IX OXBATHIBAET NEpenHuit

KOHeELl CTOMOXOpaa {CM. Janee).

TlapHbI# BODOTHHKOBBIH LIEIOM OXBATHIBACT MHILEBAPHTENbHYIO TPYGKY IBYMH MO~
JIYKONbLIAMM CFIPABa H Cltepa. BOPOTHHKOBBIE LIETIOMBI, CBAIAHHBIE ¢ BHELIHEH CpefoH
MapHBIMH LUIOMOLYKTAMH, IPOHHKAIOT B ODATbHBIC NaMe/UThl, 2 TAKXKE B PYKH H LIy-
nanbua JoBYero annapara. XKUIKocTh MONOETH Tefa BHITMOJHACT OTIOPHYI0 GYHKIMIO,
TIONNEPXHBas PYKH H ILyNaNbla B PaCIPAaBREHHOM COCTORHHK.

TTonoCTH TYAOBHILHOTO OTAENA NOIPAIENEHa Ha IPABYIO H JIEBYIO NONIOBHHLI OP-
COBEHTPANBLHBIM MEIEHTEDHEM, Ha KOTOPOM 1it KI
Uenom cTe6enbka He OTOENEH OT NOJIOCTH TENa TYJIOBKIIHOTO OTAENA.

DINTENTHANEHO-MBILIEYHbIE XTYTHKOBBIE KIETKH LIENOMAYECKON BHICTHIKH HOPMH-
PYIOT ¥ KPbUIOXaGEPHBIX MYCKYIATYPY CTCHKH Tela. MycKy.iaTypa CTCHKH Tena npen-

O

Y HUX NIp BCHHO Npol JIEHTH!
npononbﬂoﬁ MYCKYNATYPBl NIPOXOIAT N0 CTOPOHE T 0 OTAENa M B
FTMX MbILLITL 6bICTPOE BTATHBAHHE J00HIA B TPYG-

KY LeHOUHYMa. OTHOCHTENIBHO MOUHO Pa3BHTON MYCKYNATYPOR oGnazaeT nonsaTessHasn
NOAOLIBA KPBLIOK26E PHEIX — FONOBHOM KT, MbILILBI KPBLIOKAGEPHBIX OPraHHIOBAHB!
o THNY IanKoi Myckynatype:. [onep: Ypa y Kpbl
OBHapYXeHa TONBKO B WIYNATEUAX H B IAMBIKATENSX HX Mop.
KuiredHrK KpbuioxabepHeix kmMeeT U-06patyio ¢opMy. PoToBoe OTBEPCTHE B Buae
NonepeyHOM WeNH CKPHITO NON HABHCAIOWIMM HIXHHM KpaeM TOf0BHOrO muTa. OT
JOPCANILHON CTEHKH KOPOTKOW POTOBOM MOMOCTH BNEPEA OTXOAMT NPEpOTOBOl AMBED-
THKYn — cTomoxopa. OH npeacTasiseT co6oi TpyoKy, 06pa3oBaHHYIO KIYTHKOBBIMH
KNETKAMM IHTONEPMANBHOTO FHTENHA, HO B OTIMYHE OT KJIETOK CTOMOXOPAA KHIlIeY-
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HOIBIUIALIKX OHH HE BAKYyONUINpOBaHmL JKECTKOCTb CTOMOXOPHA ¥ KPbUIOXAGEPHBIX
obecneynBaeTcs GONLUWION TONWHHOA CIIOA 0 BELIECTBA TeNbHON
TKaHH, JaMeraiowed Mexay 6ajaNbHAIMK MACTHHKAMH SHTONIEPMATBHOTO 3MTHTENHA
M LeNOMUYECKOR BCTHIKH. [1o OCH CTOMOXODZA MPOXONHT LIENoYKa YIKHX NonocTeH,
TIPEACTARTAIOHX COBOM OCTATOK €TO UEHTPANLHOO KaHala.

PoToBas MONOCTb MEPEXOAMT B TMOTKY, CTEHKH KOTOPO# NMpoGoneHbl 0BaTbHBIMH
OTBEPCTHAMH, BEIYIIHMH B XaGepHble KaHanbl. XKaGepHbilt XaHal NPeNCTaBIseT co-
GOM KOPOTKYIO TPYGKY, BEICTIAHHYIO 3THTEIHEM H3 BaKYOJIH3IHPOBAHHAIX KIETOK.
I7a TPY6Ka OTKPHBAETCA BO BHEUIHIOW CPelly MOMEPEYHHM UIeeBHAHHM OTBep-

CTHEM — nchHoﬁ wenbio. XKabepHbX MEIWKOB ¥ KPht HET. Y
Rhabdc NHIEHK Xabe) wene#, OCYLLIECTBIIAETCH Yepea
NOKPOBEI pyl( M uynanen.

[noTKa NepexomNT B KOPOTKHI MTHILIEBOA, c Kenyn-
koM. ToHKas KHUIKa HAET IO CTIWHHOA CTOPOHE TeNa K OTKPHIBAETCA HAPYXKY aHANLHEIM
OTBEPCTHEM, PacT Ha €To T KOHUE.

K KpbL c06oit CHCTEMY N1aKYH, 3a-
JETAIoWHX B TONLUE OCHOBHOTO BELUCCTBA, PAMIEAIOLIETO 6a3aNbHble MIACTHHKH 3MH-
Tennes. J #t It cocyn 060t MPOIONTOBATYIO TAKYHY
Ha CITHHHO# CTOPOHE XeNyaKa, KOTopas € UeHT VI cep,
cimycom. B omnyme ot ki ¥ KpEL i CHHYC pac-

TionaraeTcs Cnepear oT croMoxopaa. [lepHKapaHaIbHBIH UeIOM oxsamBaeT CEpICYHRIH
CHHyC criepean. OT 3aHETO KOHLA UCHTPATBHOTO CHHYCA OTXOQHT HENapHbIi BEHTPAb-
HBIR T CHAHYC, pa Ha [Ba COCYIA, OXBATHIBAIOIMX INOTKY.
CoennHAACH, 3TH OBA COCYAA O6Pa3YIOT BEHTPATbHLIH KPOBEHOCHEIM COCY, MOYILMHA
RO KOHUA CTe6 Tam OH NMOBOP: Ha CIHHHYIO CTOPOHY CTeGenbKa |, Npo-
XOZSA 1O HeMy, OCTENEHHO HCTOHYaeTcA. KanuuispHas ceTh B IOKPOBAX i B CTeHKe
KI CNHHHOM ¥ 1€ cocynsl. B kaxnolt pyke
NIOBYETO AMMapara MPOXOAAT ABE MPOO/bHBIE KPOBEHOCHEIE NaKYHHl (Ha HOpCaNbHOR
H BEHTPAIbHO! CTOPOHAX PYKH).

H3-32 MeNKHX pa3MepoB Kp CHCTEMa Kb opr
Tipollle, 4eM Y KHIWEYHOANWAWHX. TaK, CTPYKTYPa, COOTBETCTRYIOLIAA TIOMEPYIIO-
CY, ¥ KDBUTOXAGEPHBIX IPEACTARNEHA BHIOHIMEHEHHAIM LETOMHYECKHM IITHTENHEM
Ha CTEHKe BEHTPATbHOIO TOJOBHOIO CHHYyca. [IPEAnonaraercs, YTo neperpyxeHHbie
TIPONYKTaMH O6MEHa K1ETKH MOTYT OTDHIBATBCA OT CTEHKH COCYAA M BBIBOMMTCA BO
BHELIHIOW CPEAy Hepe3 UeTOMHYeCKHE MOpHl.

KphL WHTDasn BHBIM HEDB-
HBIM CrineTeHHeM. HepBHEie CTBONIE! H TaHINHH NPEACTABIAIT COGON y Kphino)a-
GeDHBIX CTYLIEHHS 3TOTO Cr/eTeHHs. Ha cnuHHOM CTOpOHE MEXIy OCHOBaHMAMK
PYX NOBYEro anmnapata pacrionaracTed BOPOTHHKOBRIA raHIiit, OT KOTOporo 6epyt
Haya/Io MapHbIe HEPBb, YXOAALIME B PYKH. OT BODOTHMKOBOTO [QHITHA OTXOAAT TAKKe
OKOJIOLIOTOYHbIE COENHHHTEIbHBIE TAXH, KOTOPHE BCTPEYAIOTCH [ODO PTOM H AA0T
HaYa/I0 BEHTPATLHOMY HEPBHOMY CTBOJY, TARYLIEMYCH 10 CPEAHEH THHHH GPIOUIHOR
CTOPOHM B cTebenéx. .

Kpbr. be Mapubie ronans: Cephalodiscus aneraoT B
TYZIOBHILHOM LEIOME Brepeny Xeyaka, [IPOTOKH rOHAl OTKPBIBAIOTCA HA CIUHHOA
CTOPOHE CPa3y Xe IMO3aNH LEJOMHYECKOW MEPErOPOIKH MEXIY BOPOTHHKOBHIM K
Y 300un0B RA ‘0 HMEETCA TOJLKO OOHA {npapas)

T
roHaza.
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X 3 H K

Puc. 29. Pasentre Rhabdopieura (no S. Lester, 1988):

A— T — pobnenne stiua; 4, £ — pecuuuHan nuuxnxa; X, 3 — metamopdos; H, K — passutie nepson
0COBH KQNOHHK; / — 334aTOK [ONOBHOTO WKHTA; 2 — KOKOH; J — 3avaTOX TYIORHI; 4 — 3aaTKH PyK;
§ — 324aTOK BOPOTHHKE; 6 — CTebenéK; 7 — MowKK

STALEKNTETKH KPBLTOXAGEPHbIX COAEPKAT MHOrO XeNTKA. Brutynasiomuecs 13 HUX
JIMYKHKH He THTAIoTCA. B TeYeHKe HECKONBKHX YacoB OMM NOA3AIOT MO AHY Ha NOKPHI-
TOM PECHHYKAMH 324aTKE TOIOBHOTO LUKTA, 3aTeM NPHKPETUTAIOTCS KO AHY H BBUIEASIOT
BOKPYT Ce6ft 6eTKOBYIO KANCyNy (324aTOK LEHOLHYMA), MOI 3aLKTOR KOTOPO# MHYHHKA
NpeBpallaeTcs B MePBHIA 300MI KANOHKH (pHc. 29). Bee nocnenyiowe 0cobH KONOHHH
BO: 3a c4€T Not

B OTAKYHE OT KHLIEYHOMBIILAILNX, KOTOPHIE HE COXPAHRAIOTCA B HCKOMAEMOM CO-

CTOAHHMH, HAXOLKK KOJNOHHH APEBHUX KPhL x 06 B OpoAax c
BepXHero keMGpHs (0koso 500 MITH JIeT Ha3an) A0 KAMEHHOYTOILHOTO NepHona (OKao
300 MaH set Hasam). U BIMH KpBbI. HMH CYHTAIOTCA NPEACTABHTENH

ocoGoh rpynmst rpantonkTos {Graptolithina). OcoGeHHO MHOTOYHCIEHHH OHH GBUTH B
oprosHke H cwiype. Torma rpanTQiHTb NPEACTARIUIH COBOM NPOLBETA VLYKo MPYITY
MOPCKHX OPraHH3IMOB. [Ty 3TOM HapALLy ¢ AOHHEIMH KONIOHHAMH PAVTHIHOTO CTPOEHHA
BCTPEYANTHCh M KQJIOHHH, TUTABABIIKE B TOJILUE BOMMI.

TTPOUCXOXAEHUE XORAOBBIX XXNBOTHbLIX

HICTOPHIO MPOHCXOXIAEHHA M HAYANLHBIX 3TaNOB JBOMIOLUHH XOPAOBBIX, KOHEYHO,
Jlerye BCero 6bUI0 61 NPOYMTATh Ha MANEOHTONOrHYECKOM MaTepuate. ONHaKo He-

TPYAHO BHIETH HECKOJIBKO OGCTOATEIBCTH, TaKoMy
Bo-nepsrix, cneuudHKa IPYNIB! MODTA GLTh ¢3aMHCaHa» TOIBKO Ha MATKMX TKAHAX,
KOTODHIE IUIOX0 B Ky peaKo

10TCA B HHDOPMATHBHbIE OKaMeHENOCTH (poccrinayloTes). Bo-BTophix, abcoNOTHRIA
BO3PACT PONOHAYAIBHHKOB XODAOBBIX AODKEH COCTABMIATh HHKAK HE MEHEE MOMYMHI-

JNMapaa seT (BpeMs KeMOpHICKOro «B3puisa ¢ - TOYKH
060CO6ACHHS X DA3BHTHA NPAKTUYECKH BCEX HIBECTHAIX THIIOB MHOTOKJIETOYHAIX
XKHBOTHBIX). HH ue, ocTar-
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XOB — 3T0 327342 Ype3IBbLIHaNHON CNOKHOCTH. OCYLIECTBUTE €8 MOXHO JMLIb NYTEM
SKPYNYAEIHOTO aHATH3A OMOIOTHYECKHX OTHOIIEHHR OBHAPYXEHHBIX CTPYKTYP ¢
JeTaNsMH aHATOMHYECKOIO CTPOEHHS KaKUX-NHOO0 peleHTHRIX GOpM, a 370 yXe —
TIPHEMBI CPABHHTEJILHON aHaTOMMH. KpoMe TOro, MaNneoHTONOr A MPAKTHHECKH HHYEM
HE MOXET ITOMOYB B HCCIEIOBAHHH HAYATBHBIX CTANUI OHTONEHETHYECKONO LIHKIA XKH-
BOTHBIX OPTaHH3MOB, 3 3TO — OHA H3 BAXHEMLIUX COCTARNAIOWMX B PEKOHCTPYKIMH
TTYTH HCTOPHYECKOMO Pa3BUTHS CPaBHHUBAEMBIX q)opu € ONOpO# Ha «METOR TPOHHOMO
napanenusmas. Mmeerca B Buay HOCTH, COBNaLaio-
e B TPEX MOPGIONOTHYECKHX PAtaxX (BMGPMOJIOI'M‘ICCKOM, TIANICOHTONOTHYECKOM H
CPaBHHTE/IBHO-aHATOMHYECKOM), B KaHECTBE MOACNH (QIIOTEHETHYECKOrD psaa, OT-
0 peanbHBle B nay # rpynmst.

TepBhle NOMKITKH NOHCKA BEPOATHRIX NPEAKOB XOPAOBLX XHBOTHBIX, OCHOBaH-~
Hbié Ha CPaBHHTENLHO-AHATOMHUYECKHX KPHUTEPUAX, BIIOJHE €CTECTBEHHO CTPOMJIHCH
Ha HATHYHH OBLLIHX I Mexny " . MoatoMy B
YHC/IE [TaBHBIX TPETEHACHTOB OKaJalHCh KONbYAThie YEpBH, 0COGEHHO Mx Hanbonee
TIPOABHHYTHIE rpynuIbL. JeHCTBHTENBHO, ¥ ITHX MHBOTHLIX OTYETIHBO BLIPAKEHL! ABY-
CTOPOHHAA CHMMETPHS, METAMEPHA, TIPHCYTCTBYET BTOPHYHARA MONOCTL Teia. YTo Xe
KACAeTCA CNTHYEHHS [UTaHOB CTPOEHHSA, TO H 34€Ch, HA MEPBRIR BALAN, npoGiema pe-

aack A0CTaTOMHO MpocTo. HykHo Tonsko YTh YepBs Ha POHY,
H BIaHMHOE HANOXEHHE OCHOBHBLIX CHCTEM OPraHOB MOKAXET COBMANCHHE CO CXEMOH
XOPAOBOTO XHBOTHOTO. LleHTpanbHan TCR Ha

CTOPOHE, a OCHOBHBIE COCYAb! KPOBEHOCHOM CHCTEMBI — Ha GplommHo#t. OnHako Gonee
TIIATENHBIM AHATHI NOKAIBIBAET, UTO A€70 OGCTOUT OTHIONL HE TaK MPOCTO. ¥ uepheit
He yRanoch HaRTH H HMKaKHX TOMQJIONOB Xopakl. HIX neHTpanbHas uepsuaﬂ cHCTeMa
He MMeeT BHYTpeHHel NONOCTH M HHaye uem y
KOMBHEIOB 3aXBATRIBACT BCE CHCTEME OPraHOB — OT NOKPOBHOM TKAHH A0 TOHAN U Bbi-
AEAUTENTBHAIX OPFaHOB, YTO COBEPUIEHHO HE XAPAKTEPHO, TIPEXAE BCEro, IS HUILINX
xopaosuIX. [10-pajHOMy pa3BHBAETCA H BTOPHYHAA NONOCTH Tefla Y KOBYATHIX YepBelt
M XOpAOBLIX. B nepBoM Clydae LesIOM 0BpanyeTcs NMOCHE MUTPALIHY MEIOREPMATLHEIX
KNETOK U NPHTOM T.e. 32 CUéT ug X Macchl. Y npu-
MUTHBHEIX Xe OH T B BHIE NApHEIX p-
MANBLHLIX MEWIKOB, OTUHYPOBRIBAIOWIMXCS 110 GOKAM OT NEPBUTHOM KHIIKHM, ¥ HOCHT
Ha3BaHME SHTEPOLIENLHOTO.

TIpeANpHHMMATHCH TAKXKe TOMLITKA BBIBECTH XOPROBLIX HI WMEHHCTOHOTHX (pa-

TOB, X), MOJUTIOCKOB, KPYIIbIX YepBeR, rpebHe-

BMXOB H T.11. ONHAKO Y MPEACTABUTEIEN BCEX FTHX TPYMIT MHOFO OGLIErO ¢ KOMBYa~
THIMH HO HBIC OTIH4MA OT XOPROBLIX N0 BCEM
nepe BHILIE M, IJABHOE, BCE OHM BXOIAT B FPyNny
TepPBUHOPOTRIX XMBOTHHIX, oBnanateneht cn ro c 7t cTe-
NIEHBI0 IETEPMHHKIMA PAIBUTHS (B OTAMUME OT GoNee peryIaTHBHOTO IMEpHOTeHe3a
BTOPHYHOPOTHIX).

M3 uncna cr HX XHBOTHEIX, TIO KpaftHeRt mepe,
OIHH — LIenH — HY TIp reneit Thna [T
{Hemichordata), Kmopuﬁ TAKKe OTHOCHTCA K BTOPHYHODPOTHIM. TakoBh! Kumeqﬂonm-
mamme GansHommoce (. €Buiit YepBb»; Bal:

H Oy Huie hopmur Kpsi. x (Pter hia) u3 pozos
Rhabdopleura w Cephalodiscus. Pannue cTaniy pa3sBUTHA 3THX XHBOTHBIX OCYLLIECT-
CXORHO € Tal y T.€. C pAIHANTBHBIM ApOGAeHHeM, craboir
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CTENEHBIO A Ma Pa3BUTHEM " X
LENOMOB.

Heynasubie NOTLITKH BHBECTH OPL Tena TyTéM CrHH-
HOH M 6pIoIIHOR cTOPOH Kakoro-nuGo mep! pOTOrO 0 He NaKT
OCHOBAHHH TOJHOCTBIO HCKUTIOHHTE ITHIOL NIEPEBOPOTA HI TUMOTETHHECKOTO CLIEHAPHS
3BOJIOLMK XOPAOBBIX. [1€PCIEXKTHBHOCTE TAKMX IIPEAT HO 110 OT

K NPEACTABMTENAM IPYNNB BTOPHYHOPOTHIX, HENABHO MONYYMIA TIOATBEPKICHHE
(B.B.Manaxos, 1977). B cpaBHEHHH C KAPTHHOM! Y NPUMHTHBHBIX BTOPHYHOPOTHIX
¥ XOPAOBbIX OKAIKBAIOTCA OGPATHLIMH M PACMONOKEHHE OTBEPCTHH B LIETIOMHYECKHX

NIONIOCTAX {KaHaC TOB), M I b ACHMMETPHH X MepenHed mapsl,
U TIONIOXEeHKE GAACTOMOPa BMECTE C 324aTKOM LIEHTPAMBHON HEPBHOM CHCTEMMI, M,
B [AABHBIX cocynax. [ToBoaoM K mepe-

BOPOTY MOT TIOGYXKHTb, HAIPHMED, TIEPEXO OT JIORIM TIPH MTOMOLIM BETBHCTHIX LULyMa-
Jlell BIBELUEHHBIX B BOAE ITHILEBRIX YACTHLI, KaK 3TO AEJAIOT NTepobpaHXHH, X cGopy
MHKPOCKOTTHYECKOTO KOPMA Ha MIOBEPXHOCTH IPYHTA. TAKHM CTIOCOGOM I0HBIE IMUHHKK
BECTHMEHTHOED (pEeACTaBHTENEH TIOT p) BaxTepuit ¢

cy6erpara. B pamkax Bepcuu B. B. Manaxosa paHHHI IPEIOK XOPAOBRIX npeucrammn
B BHJIE OPTAHH3Ma, JIEXALIETO Ha [PYHTE CBOEH HCXONHO CIIMHHOR CTOPOHOA ¥ CTIIOCO6-
HOTO N0N3aTh 6/1aT04aps NOABHXHOMY WIEHHCTOMY XBOCTY. DTH WIEHHKH BOIHHUKIH 32
cuér TeTHOR M 32/HeM MTAPBI LIEIOMOB M3 TPEX 11ap, HCXOLHO
MIPHCYLUHX BTOPHYHOPOTEIM. B NanbHeALIEM STOT WiEHHCThI XBOCT OKA3ANCA TIPHIOA-
HBIM H IUTH YHOYAAUHOHHOIO TUIABaHHS, KaX Y TMYMHKH acuMauH. [panta, cTpoerHe
JIMYHHKH ACLMAHH C €€ POTOBLIM OTBEPCTHEM, PACTIONOKEHHEIM Ha CTHHHOR CTOPOHE
HENoCPeACTBEHHO BIEPEAH OT «<MOIras, HABONHT HA MBICIE, HTO €10 NEPEBOPOT TaK U
He npodineH. Ho y nanuetHuka 310 npeo6pasopaHue, HECOMHEHHO, N103aH, H OHO
OCTABIJIO CNIEA B BHAE PEIKOA ACMMMETPHH HA PAHHMX CTATMAX PAIBHTHA.

HecMoTps va pus BRI HBblE B Hayane JaHHOTO pa3-
ZieN1a, FIANIEOHTONOTHA BCE Xe MPHHEC2 HHTEPECHbIE MATEPUANHL, IPEANIONOKHTEILHO
OCBEILZIOIIME (POPMUPOBAHHE IU1AHA CTPOEHHS XOPAOBHIX XMBOTHAIX. B mocnenHue
LECATHNIETHA NOABMAKCH My6aukauuu P.JIxeddpuca, NnoceslLEHHbE 'rmammouy

Kans! T — MHOTOY pa M XOpOLLIO [
nem{on B NaNEOHTONOTHYECKON IETONMCH TPYIIbL P
BIHIKKX HCXONHO K MOpCKHM JHuAM (R.Jeffries, 1986). Ouu cymectsosanu, no
KpatHefl Mepe, ¢ BeHAa (I0KeMBpPHACKOTo Nepiuoaa), Ha NPOTAMEHHH BCETO KemBpus
H 1O CpeHEro IeBOHa (T. €. IPHMEPHO B TeyeHHe 220 MaH JeT, 600 — 380 MAH fleT Ha-
3a1). Ha OCHOBaHHY NETANLHOTO HIY4EHHSA CPABHHTELHON AHATOMMH ITHX XHBOTHBIX
JxeddHpHC pasBIii OPHIMHANLHYIO BEPCHIO PAHHHX 3TANOB 3BOMIOLMH XOPAOBBIX.

TlepBOHAYANLHO APEBHERILINE IPEACTABMTENM KANBLHXOPAAT GRUTH CHAXYMMH XH-
BOTHBIMH, TEJIO KOTOPLIX, KaK ¥ Y GONBILIHHCTBA HIIOKOXHX, GLUIO IOKPBITO NaHLHPEM
H3 Mouoxpuc‘mmon KaNbUKTa (OTCIONa Ha3BaHHE [PYNIILI) H 3AKPEILIANOCH B IPYHTE
< 0 CTeb! {xaky MHNHA — }, 2 nuTaHue
OCYLIECTBIIANOCEH € MOMOIIBIO MAPHAIX TOBYHX Mrynanen — ao¢odopos, MOKPLITHX
PECHHYHBIM JTIMTENHEM, ¢ OTLEKHBAHHEM COGPAHHOTO MHKPOIIAHKTOHA 32 CHET
Ka6EPHBIX OTBEPCTHR. HAMIAAHBIM BOILTOLIEHHEM XHBOTHOTO, 3aHHMAIOUIETO TAKYIO
IKOIOTHYECKYIO HHILY, T. €. GIHIKON Mu3HEHHOR HOPMON, MOTYT CIYXHTh COBPEMEH-
HBIE 1 M3 no. TI0 KAKMM-TO TIPHYHHAM TIPEACTABUTEIH JTOR
TPYNNH GHIATEPANBHO-CHMMETPHUHBIX XUBOTHBIX IELMH HA IPYHT NPaBoil CTOPOHOR
Tena (3Ty NepexonHyIo IPyniTy HassbaroT Dexiothetica — «IeXaluKe Ha IpaBoM 6OKy»).
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B wrore onu ytpatiin nodgodop, a Takke XabepHhIe OTBEPCTHS NPaBo# CTOPOHM,
OTHET0 UX TENO CTAN0 PEIKO ACHMMETPHUHAIM.

Ha JTane i TPYIINA XHBOTHRIX
€ OTICTIMBO BLIPKEHHON acHMmeTpyel (Comuta), NPHYEM CIHICBOMN JIOBYHA anuapar,
[O-BHIKMOMY, TIEPEMECTHICA Y HUX BHYTDE IJIOTKH. B CBA3H ¢ ITHM COXpAHHMBIIMACH
¥ HiX JIeBRt 1ododop COKPATHACA B pasMepax H YTPAaTHI NepHCTYIO GopMy, a wneio
XafiepHbiX OTBEPCTHH YBC/IHYNIOCH, BEPOATHO, B CHITY CYIUECTRCHHBIX NPEHMYLUECTB

TaKOro criocoba GrasTpann npH P HH. O]
€ ITHM Giia PHYHEI €K KODHYT yTPaTHJ XKECTKYIO
CBA3B C CYBCTp H B OpraH XHBOTHAIM HETUIATBCS
€10 3aTHGAIIIWMCH KOHYHKOM 32 TPYKT H NONTATMBATS TEJIO, T.€. NIOM3ATh XBOCTOM
wnepén. [porpeccupytoilee yeuieHHe QHILTPYIOLLIKX IIOTKH BOBANO
¢ B HeR PR BO3HHK B
OXORAMINX IO IJIOTKH OCTATKOB P YTP: X nodod

y Gonee H THIX T {Mitrata), npeano-
JIOKHTENLHO KOPHYT, BTOP!

Pikaia, sExHeXeMEPHACKOS
TIEPBHYHAE XOPHOBOS

JIRYHAKE COPPEMEHMON ACILAAW,
IOTHBILIAR OPrAHHIALIIO
NIEPBHIHBIX XOPAOBKX

1O NepeBopoTa GpiouIHOR
CTOpoHON BBEpX

Laginocystis, npeactasserens
MHTDST — TPYTIIN KATHUHXOPAT,
BTOPHMHO BOCCTaHARTHBAIOMIKX
CHMMETPHIO

Cothurmocystis, NpeiCcTaByTEIL
XOPHYT — KanbIHXORIAT ¢ pesxoft
CHMMETPHeH TYOBHILS, BOINMITUER
ATHBAKHA XPMTOXBSEPHOTO
Npexa TpaBKM GOXOM Ha CYBCTPAT

MCXOIHO GHAATEPANEHO-CHMMETPHYHOS

T
nonsaolies N0 HY

Puc. 30. ITy OCT YECKHX KOTOPYIO MOTITH
NPOATH XOPHOBKE B CBOEH PaHHER — CTaOHH T
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(B TOM YHCE 6arOAAPS AOTIONHHTENBLHOMY PA3BUTHIO MPABHIX XaOepHBIX lienelt,

KOTOpHIE H Y NAHLUETHHKA ¢ TCA C ). I MOTJIO NPOH3ON-
TH B NOPALKE ATaNTALMH K CKOJLKEHHIO TEA 1O FOPHIOHTANLHOMY IIAKOMY HIY.
IMoaxe, cornacHo P. Oxedd) 1€ TKAHH
OT KanbUHTa.

PexanHTyNALUHOHHEIM (T.€. CBAIAKHEBIM C NOBT NPEAKOBBIX I B

HHIHBMAYANLHOM PAIBUTHH) OTPOXEHHEM ITOTO TaNa 3BOMIOUHH XOPHOBLIX MOIYT
CYMHTh THYHHKH aCUMAMH, aNNEPHANKYAAPHH U THYHHKH NAHLUETHUKA, EBOCTO-
POHHIOI aCHMMETPHIO KOTOPBIX MOXHO PACCMATPHBATh KAK HACTEAHE KalbLHXOpIAT
{aCHMMETpPHSA BHPAXEHA, KDOME TOTO, B AHATOMHH BIPOCABIX nauuemuxoa) Kax
BHOHM, BepcHA P. Jxed BECbMa y nuaM B.B. M

XOTA [ONYCKACMOE KM YKTAILIBAaHHE MPEKA HA NPaBbifi GOK COOTBETCTBYET NOBOPOTY
OKONO NPOOONBHOA OcH ToNbko Ha 90°. TIOHATHO, HTO OH JOMKEH 6LUT He MEHee PeIkKo
HapYIIHTh UCXOMHYIO CHMMETPHIO Tela.

yr rpadi ©co6pITHi OTO-
6paxeHo Ha puc. 30. YnpoweHHe COCTOHT, B YaCTHOCTH, B TOM, YTO MIECh OTCYTCTBYET
NOCNeNOBATENBLHOE OTPAMEHHE FHIIOTEY O NPHYHHAX M NPOARIEHHAX NIOBOPOTOB Tena
OKONO NPOAC/LHOM oCH.

Peaxas aCHMMETPHA Ha PAHHMX CTAIWAX PAIBUTUS NaHUETHHKaA (cM. pHc. 8),
NO-BUAMMOMY, MOAACPXHBACTCA MPHCYLINM EMY JTHYHHOYHLIM NPHCNOCOBIEHHEM,
HaUETEHHWM Ha PAHHKA JaMycKs CAHIEBOTO GUALTPA. Pany HEOGXOMMMOTO B 3TOM
cayvae JeBbIX (Mep] ) mese# pOTOBOMY OTBEPCTHIO
OHH BPEMCHHO MEPENONIAIOT HA NPABYIO CTOPOHY, BEPOATHO, JANEPXuBas MOABNEHHS
NpaBLIX (BTOPHYHAIX).

Mo HAM, THN X (Chordata) npxHaTO Noapas-
DeNATh Ha TPH nonTHna;

1. Becuepenuie (Acrania).
2. 0O KH, WK JTnHy; sie {Tunicata, s. Ur
3. MossonouHne, win YepenHsie (Vertebrata, s. Craniata).

hordata),

NOATUIN NO3BOHOYHBIE
(VERTEBRATA), AW HEPEMHbIE
(CRANIATA)

XapaKTepHCTHKa NOATHNA

BONbIIMHCTBO XOPAOBLIX XHBOTHBIX MO YPOBHIO CBOEH MOPDODHINONOTHYECKON
OpPraHHIaLUK B KOPHE NPEROCXONHT NPEACTABHTENEH PACCMOTPEHHEIX BhIILIE MONTHIIOB
XOPIOBbIX, T.¢. 0BONOYHUKOB H GecuepernHbix. OHH NpHHaLTeXaT K noatHny INoaso-
HouHble (Vertebrata), win Yepenneie (Craniata). XapakTepuayss 310 obbendHeHHe B
LieNoM, HAlo, NPeXe BCETO, OTMETHTB, YTO NPHHALTEXAIIHX K HEMY XKHBOTHBIX OT-
JIHY2ET AKTUBHLIR 06Pa3 XHIHH. ITO IHAYHT, 4TO OHM AKTHBHO ABKFAIOTCA B ApoLecce
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Pxc. 31. CxeMaTHueCKui NoMepes b paipes
Towie
OCHOBHBIX KOMMOHEHTOB ME3OMEPMbl M HEPB-
HOM CHCTEMBL
1 — cOMWTH (3nHMEp); 2 — NapHeTATERLHA AMCTOK
“e3006pMANbHOR GOXOBOR MIACTHHKK {THIOME-
Pa); 3 — xHwKa; 4 — BUCUCPAIBHLR NHETOK
6Gokosoft

5 — CTIMHHAA 20PTa; 6 —~ XODAR; 7 — CKIEPOTOM;
$— MHOTOM; 9~ epMaTOM; JO — HephHas Tpy6-
xa: /1 — MepeHuA rpebens; 12 — sxtofepma

7 6 5

Puc. 32. K B KOXHOR M (A — no G.Schlosser ¢ HIMEHEHHA-
wx; B, B — mo H.Giersberg, P.Rietschel).
A — O(eMa PaCTIQVIOXEHHA YTQMUENHHA INAIEPMHCA (IL1ZKO) H8 FOIOBE SMEPHOH aMAHEHH, BU CBOKY;
B — XOXH, (Byn Tensue (8): [ — rnasnof Gokan,
2 — iaxoma 2-#  3-f BeTHEH TPORMMMMOrD HEpBE; § — JAHATOK CIYXOBOTO My3MPLKa; 4 — MACTH NOPEO-
NATEPANBHOR TNAXOME (METOMHHK GOKOBOR MHHMM); 5 — HACTH FMHEPAHXHATLHON TINAKOLb (HCTOURHK
BMCLEpATbRbIX HepBos — VII —X); 6 — 3a94TOK Miepeatedl LONH THTIOGHIA; 7 — OBOHSTENBHAA ILIAKOLA;
£ — XPYCTATHXOBSS ILTaKRa; § — TUIAKOLE TIepEOA BeTaH TPORHHNHOMO HepBa; /O — MOBOMHaE {peryna-
TOPHOE) HepBHOE BOROKHO; /7 — TIaBHOC HEPBHOE BONOKHO; 12 — CORIHHWTENBHO-TKAHNaA Kamcysia;
13 — YIOXENHOE METIAMM OKORHEHME DIABHOO BONOKMA; /4 — Kymyna; /S — PeUEITTOpHAIE (BTOPHUHO-
YBCTBYIOLUME) KRETKH W HX MIYTHKK; /6 — MUAepMHC; /7 — KOPHYM; /& -- OMOPHLIE KIeTKH
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H DKHBIA XHBOTHRIH MM PacTHTEJIbHBIH KODM, OB HIH
AXE NPECNENYS TOABHXHYIO A06bIY. B NePHOA PA3MHOKEHHS OHH AKTHBHO PA3BICKH-
BaT ocobelt apyroro nona.

st 3TOTO NOIBOHOYHBIM TPEGYIOTCR, BO-TIEPBBIX, CTIOCOBHOCTD K HANEXHOM OPHEH-
TAUHHM B TIPOCTPAHCTBE H K CJIOKHOMY TTOBEIEHHIO, BO-BTOPbIX, 3¢ (EKTHBHEIE OpraHbl
MepeaBIKEHHUS K 6ONee MHTEHCHBHbIA METabOHIM (OBMEH BELLECTB), MPEROCTaBAAIO~
LM HM CYLUCCTBEHHO GONBIIMI IHEPrEeTHICCKUA PECYDC, T. €. JOCTATOYHO BLICOKYIO
MEXaHHHYECKYI0 MOLLHOCT AR OCYWECTRICHHS 3THX GOPM aKTHBHOCTH.

BaxHeitas poitb B OCTHXEHHH NOIBOHOYHBIMH 3BONIOUHOHHOTO yCTiexa TIpH-
HaNeXHUT TaKoMy ¢aKTopy, kak $OPMHPOBAHHE Y HHX TOOBEI, BIIIKOYAIOLIEH CO-
CTOALIMA U3 TPEX KOMIOHEHTOB Yeper, TMOTKY, CIOKHYIO MONePeYHO-NON0CATYIO
BHCLEPATBHYI0 MYCKYAATYDY, BLICIUHE OPraHbi YYBCTB M, HAaKOHEU, TONIOBHONR MOIT.
Tonosa ¢¢ 6naronaps BO3HHKI M TIpor Y Pa3BHTHIO
XapaKTePHBIX 3IMOPHOHANBHBIX 329aTKOB. Bo-miepBhix, 370 HepBHBIA rpebensb {puc. 31,
11}, Bo-BTODBIX, 3K TuaKons {y } Ha "
ronoBsl {pHc. 32, A}, B-TPETbUX, — BEHTPAILHO PACTIONOKEHHBIA H NEPBOHAYAILHO HE
CETMEHT ¥ oTaen 1 TUTaCTHHKA), TaK Ha3bIBaeMbIf rHMoMep,
CTaBUWHA HCTOYHHKOM BHCLEPIBHON MYCKYRaTyphl (puc. 31, 4).

Puc. 33. CxeMa NpHMOpAHANLHOrG (3a4a-
TOYHOIO) MOITOBOTO YEperna MOIBOHOYHBIX
B CWIY3TE TOJIOBBI M NePHHHTHBHOTO {OKOH-
HaATENLHO CPOPMHUPOBAKHOTO) HEPENa aKy-
nal. Bua esepxy:

1 — xopna; 2 — napaxopnatus; 3 — cryxosas
Xancyna; 4 — rMNodu3; 5 — TAAIHHUHEN XPRLL;
6 — tnas; 7 — tpabekyna; § — CEOHATCIBHAR
Xancyaa; 9 — KOHTYP uepena
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Puc. 34. [TepenoH4aTHA NaGUPHHMT BHYTPEH-
Hero yxa (Jiepatfl) XOCTHUCTOH pBIGH (OKYHSA
Perca). :

1 — sunonumaTHYECKHH MeWwoK; 2 — JaMyA No-
RYKPYXHBA Kakan; 3 — 60KOBOR NOMYKPYKHAIA Ka-
Han; 4 — BHCTYN KPYDIOTO MELIOYKA; 5 — KPyMIWRA
MELIOYEK; 6§ — OTOMMTH; 7 — OBANLHLA MelIoYeX;
& — nepeankil noayxkpyxuu#t KaHan; § — aMnynml
TIORYKPYXHBIX KaHATOB



K1eTKH HepBHOIO Ipe6Hs 0BNANaK0T OrPOMHBIM MOPHOrEHETHIECKMM MIOTEHUHAIOM.
OHH 3aK1aABIBAIOTCA B IMGPHOTEHEIE IOIBOHOYHBIX B BHAE HEPBHOTO BATHKA Ha Ipa-
HHUE MEXIY KPasIMH HEBPANBHOM [IACTHHKH M OKPYXAIOLIEH €€ KOXHOM IKTONEPMBI,
2 3areM MHIDHPYIOT B pa: € HacTi 0CS OPraHU3Ma.
H3 3THX KNETOK (OPMHPYIOTCS HEHPOHBI YYBCTBYIOUINX [AHIIHEB CTIHHHOMO3TOBBIX
€PBOB, FAHTIUES ABTOHOMHOM (MK BETETATHBHOW) HEPBHOW CHCTEMBI, THTMEHTHBIE
K1eTKH. M3 Hux popm: WIETKH, OTKNadbl ICHTHH 3y6OB, a TaKke
KOKHBIX 3yGYMKOB, TECHO CBA3IAHHBLIX C HaKAoHbIX u#, Xps-
ZeBHe CTEGNH TO CKeJIeTa { LYTH), Y4aCTKH B OCHOBaHHH
XPALIEBOrO MOITOBOIO Hepena, npexiae BCero Tpabekyas! (puc. 33, 7).

B or 1X TLNAKOR (Y 3IKTONEPMBI Ha TONOBE IMEPHOHA)
TIPEANONATAETCA, HTO OHH CHOPMHUPOBANNCE ¥ KAKHX-TO TIPEOKOBBIX HOPM MOIBOHOU-
HEIX B PEIY/ILTATE KOHUEHTPALMM M CTIEUMANUIalHH AHGOYIHEIX KOXKHBIX OPIaHOB,
BOCTIPHHMMABUIMX TAKTHIBHBIE, XHMUYECKHE K HMeKTpHYecKue cTimynsl. Ho B utore
3TH MIAKOAB AANH HAYAN0 OGOHATENBHOMY MUTENHIO IO3BOHOYHBIX (€10 NEPBHIHO-
YYBCTBYIOWMM KJIETKAM, T.¢. HEMDOHAM), DEUENTOPHLIM 4NNAapaTaM H HEHPOHaM
TaHINHEB, OGCAYXHBAIOUINX OPraHl GOKOBO! THHHH M BHYTPEHHETO YXa, HEPBH LM
anmnapaTaM TaKTULHON KOXHOA MYBCTBHTENLHOCTH. BAarosaps DOABICHHIO B 9KTO-
JepME MOIOBH 3TOTO HOBOMO TO HCTOYHMKA ¢
CHCTEMB! KJIETKM HEPBHOIO IPEGHS J1ech KaK Gl BEICBOBOXIAIOTCA H PEAIH3YIOT CBOH
MHOTOIPaHHbIE NOTEHUMH B KAYECTBE KNETOYHOIO MaTepHana, 06pasyloliero cKenetT-
HB€ 3/IEMEHTH (3TO TaK Ha KT T.€. BO3HHKILAR
H3 3KTOAEPMBI).

Heobxonumoe ycnosue COBEPLIEHHOR OPHEHTAUMH COCTABMAIOT BHCLIHE OpraHhl
4YBCTB, PAaclONOXEHHbIE IaBHAIM 06paloM Ha ronose. TpaTHIMOHHO K ITOM KaTe-
rOpHH OTHOCST [J1a3a, OPraHm OGOHAHMSA, BKYCa, KOM opran
M cnyxa (puc. 34). ITo xapakTepy pELENTOPHBIX KITETOK (M. puc. 32, 5) 1 duaHo-
JIOTHH BOCTIPHATHS K BHYTPEHHEMY YXY O4eHb GIHIKH OPraHE! G0KOBON IHHHK — TaK
Ha CHCTEMA TEp! X YHREIX, TIO CYTH
Aena OpraHhl OCFA3aHHA BOALI. B 3TOT CIHCOK €CTb OCHOBAHMA BHECTH TAKXe KOXHOE
0OCAJaHHE, Pa3BHTOEC ¥ BOLHLIX NO3BOHOYHBIX TONBKO HA NOAOBE.

TpHoGpeTenHe BHICIIAX OPrAHOB YYBCTB CONPAXEHO C MIONBICHHEM MONOBHOIO
MO3rd. B cBOEH OCHOBE 3TO Pa3POCLIMACA M YCITOXHEHHBIN MEPEAHH KOHEL HEPBHON
Tpy6xy. COOTBETCTBEHHO ITOMY OH COIEPXHT TOJIOCTH, AOTIONHEH OCOOLIMH OTHENAMH,
KOTODBIE CBAIZHbI C TEMH HIIH HHBIMH OPTaHAMH YYBCTB H OGPa3yioT BMECTE ¢ HHMH
KOMILTEKCHI, HaJhIBAEMBIE AHANHIATOPaMHK (pHC. 35).

BaxHyi0 posib B POTPECCHBHOM PA3IBHTHH [OIBOHOYHBIX CHIPATH H MPHCYIIHE
TOBKO HM HOBBIE THIIbI ONOPHOM TKAHH — XDALI H KOCTb, ¥ KOTOPHIX HET OHEBHIHLIX
IBONIOLHOHHBIX MPEALIECTBEHHHKOB. B Hay4yHO# TMTepaType BecbMa OXHBAEHHO
06CYKIOaeTCs BOMPOC O TOM, KaKas M3 3THX OTIOPHBIX TKaHeH TEPBHYHA IS N03BO-
HOMHBIX — XSl HAH KOCTh. ECTeCTBEHHO, 4TO ManeoHTONOrH O6LIMHO HACTaHBaKT
Ha TIEPBHYHOM TTPOMCXOKIEHHH KOCTH, NOCKO/bKY OHa PaHbILe XpAllia OABMAETCS Ha
CTPaHHKUAX TAIEOHTONOrHYECKOW leTonKcH. Ho Halo yuHTHIBaTh, HTO OHa HECpaBHEHHO
HAIEXKHEE COXPAHAETCS B HCKOTIAeMOM COCTOSIHMH.

IMOPHONIOTH H CPABHHUTEJIBHbIE AHATOMB!, HAMPOTHB, OTCTAMBAIOT TIPHOPHTET Xpsi-
UICBOH TKAHM, TIOCKO/IbKY OHa MPEALIECTBYET KOCTH B OHTOrEHE3€e, MOPGHOIEHETHYECKH
TUIaCTHYHEE KOCTH M JIETVe MOAENHPYET aHATOMHYECKHE CTPYKTYDHI B XOA€ MHAMBH-
AyanbHOTO PaIBHTHA OPraHMIMOB. XpAwl 06nanaeT BCTABOYHEIM (OFBEMHAM) POCTOM,
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Puc. 35. Cxema Mo3ra, CBA3b ETO YACTEH € TPEMS BICLUIK-
MH OPTAHAMH YYBCTB, T.€. YYaCTHe B €70 (POPMHPOBAHHK TPEX aHANK3ATOPOB. Bun cGoky:

1 — KOMEMHBIA MO3T; 2 — 3PHTENBHbIC BYIPM CPAINErD MOITa; J — MOIKEHOK; 4 — NPOLATOBATRH MO3r;
5 — BX0A OT GOKOBOH JIKHHH H BRYTPEHHETD YXa; & — NPOMEXYTONHbIA MO3T; 7 — BOPOHKA ¢ FHROGHIOM;
& — PO OT T1a3; § — BXOA OT HOCZ

TOTAA KaK KOCTh — TOJNbKO Nepudep MM () THbIM). B co-
CTOAHHH XPALL COXPAHAETCH MONTH HCKIOYHTENLHO B BHIE OTIEYATKOB.

BnpoueM, XpALL H KOCTb — Ki <Hep TKAHH: Bele-
CTBO XpALIA coboit cynsdar i a OCHOBA KOCTH —
KOMILTEKC H3 Heopranuyeckoro (pocdar # ruap UTOM) ¥
OpraHHYecKoro (KOo/LTareHOBbIE ) T0B. B KOCTHOR

TKAHH NPHCYTCTBYET TAKKE HEKIETOUHBIA MYKOTIQMHCAXADHAHLIR MATPHKC, HO NOVIHEE
OH BBITECHSIETCA KOJLTATEHOM,

O6a THMa CKENETHOM TKaHH GOPMHUDYIOTCS B PEIYILTATE NEATENBHOCTH 0COGBIX
Kietok. Jlns xpsila 3To XOHApO6aacTbl, JA KOCTER CKeseTa — 0CTeotnacTbl, Hadnl-
BaeMbie TaxKe CKIepo6IacTaMu.

JInA 3aUUMTEL TAKMX HEXCHRIX 06pa3oBaHMM, KaK MOST W BHICILIME OpmeX YYBCTB, Ha
TlepeHeM KOMLIE TeNa MOIBOHOMHBIX c ift OpraH,
TAK Ha3BIBAaEMBIft OC£BOM, HITH MO3TOBOR, Yepen (neurocranium; cM. puc. 33, 49 ), cocTosi-
LM W3 COGCTBEHHO MO3TOBOM KalCyNB! H KAMNCy OPraHoB 4yBCTB. ¥ GONbLIMHCTBA
TIOIBOHOYHEIX, KPOME COBPEMEHHEIX KPYTIOPOTBIX H XPALLEBLIX PhIB, B COCTaB Yepena

BXOIHMT elg 4acTh "3 KOXHBIX YelllyR, AepMaTOKpa-
HUYM, # ML Y TpEACTABHTENEA NOATHIA COXPAHAET
060c06MEHHOCT.

B cBA3u ¢ 6onee akTHBHOM THIO Y YHBIX YKD €H OceBON CKe-

JIET, B KOTOPOM, MOMHMO XOPIb!, PaIBKThI PACTIQNIOKEHHDIE TOCETMEHTHO CKEIETHBIE
3IEMEHTH — TO3BOHKH U pé6pa (cM. pHc. 45, 5). Yxe y MuHor (cM. pHc. 50, 3) oHu

BIJIIOYA10T BEPXHHE ( ) OyTH, MO3T, 2 Y phi6 — Tak-
e HIKHHE IYTH (CM. pHC. 62, 6), HaI0IUMeE B TYIOBHILE ONOPY pEGpaM, a b XBOCTE — 3a-
LIHTY Kp cocynam; y 0 6 TBa X pasBUTHI

TakXKe TeNa MOIBOHKOB, YaCTHYHO WK MOJHOCTBIO BLITECHAOWIME XODLY.
XapaKTepHayIoILHit NOIBOHOYHIX GoNee BLICOKHHA YpoBEHb 06MEHA BELLECTD Npea-
ycMaTpuBaeT Ganee 3¢pheKTHPHOE PYHKUHOHMPOBAHME BCEX CHCTEM BHYTPEHHHX Opra-
HOB. B yacTHOCTH, MOTKa, AKTHBHbIE B CBAIM C "
3aXBAaTOM IHIUH, TIOTYYHNA CKENETHYIO Onopy. E& TBEPARIA KapKac, BHCUEPANbHRLH (OT
C/IOBa BHCLIEPa — BHYTPEHHOCTH) ckener (splanchnocranium; cM. pHc, 49, 63 ), Bowén
B cocTas 4epena. Co xabpbl KaK Crieunany: i AMHTEHAND-
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HHW OpraH, OTPOMHOI bI0 KOHTaKTa ¢ Bolo# wis aHbdy-

3MM JbIXaTENbHBIX 2308, B Te HBIM [H

£NocOBHOCTH MOPOXKIATE MYCKYJIATYPY CTEHKH TIOTKH NPHOGPENH CEerMEHTHPOBaHHbIE
TIOTIEPEYHONONOCATHIE MBIILIH, B r cepaue (CM. pHE.
44). OHo ¥ a0pTHI ] 1 B CTEHKax, KaK H

TIPOMHE COCYAN!, MIALKYIO MYCKYATYPY), CO3IAET BLCOKOE aPTEPHATLHOE JAaBICHHE H
HHTEHCHBHMIH KPOBOTOK. CNOAMY TAMKHX MBILIEYHBIX BONTOKOH MOMONHMICH COCTaB
KHLUIEYHOM CTEHKH, YTO MOCAYXIIO OTBETOM Ha MEPEXO OT UCKIIONHTENLHOR Biib-
TPaLHK MHKP YECKOTO KOPMa K N0Tp 6onee KPYTIHBIX OGLEKTOB H Aaxe
XHIIHHUYECTBY. B CBA3H C MOTPEGHOCTBIO B PErYNALUMH HOHHOIO COCTAaBAa XHAKOCTER
Tena y NOIBOHOYHBIX MOSBHAACH APHASA MOYKa (CM. PHC. 46) — KOMITAKTHLIR OpraK co
CTIEUNATbHBIM BbIBOAHBIM NMPOTOKOM. OTBETCTBEHHYIO ONEPaLIHIO TPAHCTIOPTa HOHOB B
NOYKAX BHTOJHAET IMHTENHH CTEHOK KAHATBLEB, HO HEOGXOIUM TAKKE HCTOYHHMK MO~
06pa6oTke nep! MOYH, (PO o KaHasibily. [Touk# BIATH Ha
ce6st OCMOPETYAIALMIO (T. €. AKTUBHBIH KOHTPONIL KOHLEHTPALIMK KHIKHX Cpen Tena), ay
Ha3eMHBIX IPYIII OMUMO 3TOFO — BHIBEACHHE H3 TeNla [1POMYKTOB a30THCTOro o6MeHa
{y BOIHBIX NO3BOKOYHBIX aMMHaK I GYHIMPYET B BOLY Yepes Xabpwi). [Ipucyuree no-
3IBOHOYHBIM aPTEPHATLHOE JABIEHHE — BAXKHOE YCIOBHE POPMHPOBAHHS NEPBHYHOR
MOYH, KOTOpast 3aTeM 06pabaThIBaeTCA 3MIMTENNEM TIONEUHBX KaHanbLeB. Peub unér
0 QUILTPALMK TUIAIMEI KPOBH, T.€. BOAK C PACTBOPEHHBIMH B Helt BellecTBaMH (3a
HCKIMIOYEHHEM GEKOB) B CBAIAHHBIE ¢ KAHATHLAMH LIEIOMHYECKHE KAMEDDL.
TpuBEAEHHYIO XapaKTEPHCTHKY TOATHIA MOXHO P pOBATh B
BHIe HaG0Pa KPAaTKHX TeIHcOB. 1A MO3BOHOYHBIX XAPAKTEPHBI:
© aKTHBHbIN 06pa3 XHU3IHH (MOMCK MHLIEBRX OGBEKTOB U ocobeit Apyroro nona);
®  CNOCOBHOCTH K HANEXHOA OPHEHTALHU B IPOCTPAHCTAE H K CJIOKHOMY TIOBE/e-
HHIO;
HepBHBIH IPebEeHb, KOXHMEE IUIAKOAB M FHITOMEP MEJONEPMbl KaK HCTOWHHKH
BAXHBIX SMEGPHOHANBHBIX 3a4aTKOB;
TOJI0Ba ¢ PACTIONOXEHHEIMU Ha HeRt BLICWUMMH OPIaHaMH YYBCTB;
TOMIOBHOM MO3r;
OIIOPHEIE TKAHH — XPAL( H KOCT;
HEpENHas KOPOBKa KaK JALHTA I8 MOIT2 K BRICWHX OPTAHOB YYBCTB;
MO3IBOHOUHMK KaK 3auiiTa CIHHHOIO MO3ra;
6oiee BBICOKMI YDOBEHD METaGONM3MA;
CKeJIeT IOTKH { MBIt yepen), Bl ¢ HH
%abepHBIM IbIXaHHEM;
cepaue;
TIOYKH.

R

OG630p CHCTOMBI MOATMIIC [TO3BOHOYHBI®

OcTaTky Hanbosee APEBHHX MOIBOHOYHHEX, IME HE UMEBWHX B Tene TBEPABIX
B BUIE OTNIEYATKOB B HHXHEKeMGPHACKHX OT-
JNIOXEHHAX (BO3PacToOM cBbille 550 MaH 1eT). BTo, npexae Bcero, Myllokunmingia
JSengjiaoa (puc. 36, A; no Xoy-KcHaH-ryaHr ¢ coasrt., 2002), y KOTOPO#H paiiHdHMbl
XOpZa, MHOCENTbI, PACTIQNIOXEHHEIE METAMEPHO (KAK Y IAHLIETHAKA) TOHANM, TIOBEPX~
HOCTHEIE XaGepHble AYrH (4—9 WITYK) — 3MEMEHTH XA6EPHOR KOPIHHBEI, IEPHUCTRIE

G| NenecTkH, NaoCcTs. B ronose pacnanokeHs! ABe MAIEHbKHE
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Puc. 36. [Mo: Kkem6pns. P , HE TBEpAOro
CKeNeTa X HIBECTHLIE NIO OTNIEYATKAM MATKHX TKaHEH:

A — Millokunmingia fengjicoa; 5 — Haikouella lonceolatum (1na Tena 16 Mm); / — xabephsie yr;
2 — tanKK; 3 — cayxosas Karcyna; 4 — £1a3; 5 — POT: 6 — XabepHbie KAPMANH; 7 — Xabpa; § — ne-
PHXAPAHANLHAR NONOCTS; 9 — TOHAN: /0 — BEpXHAR ry6a

NUTMEHTUPOBAHHbIE KATCYbl — BO3MOXHO, IpHTENbHAA W WiyxoBas. [lpyras ¢popma —
Haikouella lanceolatum (puc. 36, b; no MannetTy ¢ coasr., 2003), y KoTOpOit 0GHa-
PYXeHB Xabphl, KabGepHble 1Yrd, aTPHATbHAA NONOCTb, KPYNHLH M3 E€ epxrss
ry6a («106ka») HaMOMHHAET TAKOBYIO MECKOPOWKH (IHYMHKH MHHOTH). MuoMmepb:
YIHBHTENbHBIM 0GPa3OM BHITAHYTHI BBEPX, BHCOKO IPOCTHPAICH HAI XOPNO# (CTIHMHOR
NNaBHHK Y30K).

TpaAMUMOHHBIH BINAL Ha MHOTOOGPa3He NpencTaBuTeNIeH noaTHna [oasoHouHble
(Vertebrata) THna Xopaossie {Chordata) BHPa3HICA B IPHAAHHH TIOATHIY CIOXHOMN
TAKCOHOMMIECKOH CTPYKTYPb!. [1pexae Boero, NOIBOHOYHbIE NEIATCS Ha ABa pajnena —
BecuesiocTHbie (Agnatha) # YenoctHopotsie (Gnat! ). Cpean THBIX
PAITHYAIOT BLIMEPILIMX KOXHOMaHUMPHBIX {Ostracodermi) B cocTape ABYX KJaccop —
IlBynoanpésste (Diplorhina) u OnHoHoanpéBsle (Monorhina) — K OIMH COBPEMEHHBIH
xnace Kpymopotsie {Cyclostomata). Ero eanHcTBO {(MOHOGHAETUYHOCTS) HEPEAKO
TIONBEPTalOT COMHEHHAM — HACTOJIBKO BHYLUKTENbHBI PAMTHUMA OPraHH3AUMK ABYX
COCTaBR/AIOLINX €10 Moakiaccos — MuHoru (Petromyzones) H MukcuHBl (Myxini).
Cpenn YeTIOCTHOPOTRIX PAVTHYAIOT HECKONBKO PLUHX H IO CEMH COBP bIX
KNaccoB. MX KONWYECTBO HETOYHO OTIPENENeHO H3-3a HapacTalolleR B MOCAEAHME
MECATHACTHSA TEHASHLHMH MONPAINENATL PENTHIHA HA HECKONBKO Knaccop. K Haa-
xnaccy Pui6sl (Pisces) OTHOCATCA fBa HbiHE XHBYLINX KNacca — 370 Xpslluesbie pulbbl
{Chondrichthyes) u KocTHble pei6l (Osteichthyes). BToT Haaknacce BKAKOYALT elé
BbIMepLUHX [TaHUMPHBIX pb6 {Placodermi) u AxanTon (Acanthodii). Hamknaccy Pu6st
MOXET 6bITb POTHBOMOCTARNEH Knace HalemHbie 0IBOHOYHbIE, HAK YeTBepoHoTrHe
{Tetrapoda, s. Quadrupeda). 3to Knacchl 3 unn AMd {Amphibia),
MpecMmeikaomuecs, wiy Penrmunnu (Reptilia), Tirnust (Aves) n MiekonuTalowue, Kis
3sepn (Mammalia).

PenTHARH, NTHUBI H MACKOTIMTalOWHE 06PadyIOT HeGOPMATLHYIO rpymTy Beic-
LIKHE HaleMHble TTO3BOHOYHEE, KX AMHHOTH {Amniota), B MPOTHBOMOMOXHOCTD HM
PHIGL M 3IEMHOBOAHKE OGbENUHAIOTCA B IPynny AHaMHKKM {Anamnia). HekoTopbie
MAEOHTONOTH NIPEAIATraloT Pa3neHTh PENTHIHH, 060COBHB Yepenax BMECTE C ellle
HEeCKONBKHMHE HeGONbLUMMH IDYNINamMH B BrIe Knacca [NapapenTiwinu (Parareptilia), a
TIQJTHOCTBIO p p BIX ble) PeNTHINH B KaYecTBe Kaacca
Tepomopds (Theromorpha).
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O sepcus

Paxzen BecyeniocTHbie (Agnatha)
Kuace Jpynoanpésmie { Diplorhina)
TMonxnace Actpacnuas (Astraspida)
TMonxnacc ApaHaacnuaw (Arandaspida)
Moaxnace Tenogowts (Thelodonti)
TMoaxnace MHonaHunphue (Heterostraci)
Knacc Onsonoanpéesie (Monorhina)
TMonxnace Ocreoctpaky (Osteostraci)
Nonxnace Taneacninamn (Galeaspida)
TMoaxnacc BecmTkopnie (Anaspida)
Knace K] C 108 BHIOB)
Monxnacc MuHorx (Petromyzones)
MNoaxnace Mukcuan (Myxini)

Paren YenoctHopotie (Gnathostomata)
Tpynna AnamMuuy (Anamnia)
Hanxnace Pritu (Pisces)
Knace TNaHumpuwe pubn (Placodermi)
Kutace Akanrons (Acanthodii)
Knace X pub (Cl i 97 BHIA)

Nonxnace T1
Oraen Heocensxun (Neoselachii)

TMonotnen Axynul (Selachii)
Hanotpsn Taneomopds (Galeomorphi)

Hanorpsn Cxpanomopdu (Squalomorphi)
TMonotnen Cxatit (Batoidea)

TMonxnace LeapHoronosue (Holocephali)
Knacc KocTHue pubtn {Osteichthyes; 27 000 coBpeMEHHBIX BHIOB)

Mopxnace Jlonacrenépsie {Sarcopterygit,

W Kuotenépae (C vii)
Hudparnace Jposkoanmaune (Dipnoi}
TNonknace Jlyvenépnie {Actinopterygii)
X {Ch

Orpan I e (F
Otprn €] (P
Orpan O i
Hnudpaxnacc Hoponéprie {Neopterygii}
Orpan I f

Otpsn AMHeo6pa3Hbie (Amiiformes)
Oraen KoctHerhie pribu (Teleostei)
(O

Nonotaen O
A {0
TMonotnen 3nonoMopdu (Elopomorpha)
‘Otpsan TapnoHoo6pa3umnie (Elopiformes)
OTpan Yrpeo6pasHbie (Anguilliformcs)

Otprn
m

Nonoten O
Otpsn Cennreotpasubie (Clupeiformes)
Hanotpsan KoctHonysuphsle (Ostariophysi)
Orpsin Kaprioo6pasutie (Cypriniformes)

He (

Orpsn
Otpan Comoobpasnrie (Siluriformes)
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Otpan Snektprucckue yrpH (Gymnotiformes)

TMonotaen Hacronume kocTHeThie puibhl { Euteleostei)

Hanorpsan 1 nu (F

YBii}

Otpan K ble (O

Orpan Jococeobpasuuie (Salmoniformes)
Otpaa Illykoobpaanre {Esociformes)
Otpan CroMueobpasnsie (Stomiiformes)
Orpan Muk { i
Orpsaa Onaxoo6pasuue {Lampriformes)

Hanorpaa IT TepurHy (P ygii}

Orpsan Tpeckoobpasuuie (Gadiformes)
Ortpsn OmnbHeoGpasHbe (Ophxdufonnes)
Orpaa {
Orpsia Vi (1

Hanotpaa Komouenépuie {Acanthopterygii)
Orpan Kedaneobpaanbie {Mugiliformes)
Orpan Atepuroobpastine {Atheriniformes)
Otpan CapraHoobpaxue (B:lomfonnes)
Orpaa K (G

Otpan C ble (.
Orpan bepukcoobpasuuie {Beryciformes)
Otpan Cmucquuxoospa:uue (Zexformes}

Orpan K
Otpaa C) bie {

Orpaa Ci bie (
Otpsan OxyHeobpalkne (Perc:fonms)
Otpsa K bie (P

Otpan nie (Te

Hanwnace HasemHbie nosporounbie {Tetrapoda s. Quadrupeda)

Knace i Amd (Amphibia; 6 630
Orpan BecxpocThe ambubHH (Anura)
Orpsn Xsoetatre amdnbun (Urodelay
Orpan besnorue amdubuu (Apoda)
Tpynna BeCLIHE NO3BOHOYHKE, HIH AMHHOTH (Amniota)
Knacc Pentinun (Reptilia; 8 734 coBpeMeHHbIX BHIOB)
Monxnace Yepenaxy (Testudines, s. Chelonia)
TMonknacc Jlenuaosarpsl {Lepidosauria)
Otpaa Krnosoranoseie (Rhynchocephalia)
Orpan Yewyhuarbie penTiunun (Squamata)
Tonotpan AwepHus {Sauria)
Toznotpan 3men (Serpentes, s. Ophidia)
TMonxnacc Apxosappu (Archosauria)
Otpan Kpokonwnnl {Crocodylia)
Krnace TThust (Aves; 8 600 cospeMEeHHbIX BHAOB)
Tonxnace BeepoxsocTaie {Omithurae)
Hanotpan [Maneornars (PaIeogna!hae)
Otpaa C
Orpan HaxayoGpasune (Rhexl‘onnes)
Orpan Kasyapoo6Gpasnnie (Casuariiformes)
Orpsn Kusnobpasunie (Apterygiformes)
Orpan Tunamyo6pasHule {Tinamiformes)
Hanotpaa Tunyunme nTrus (Neognathae)
Otpan NarapoobpasHuie {Gaviiformes)
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Orpsn T (F

Orpan TpyGxroHOCHE (Tubmams)
Orpan Manr

Orpan Becnonorue (Slcganopodes)
Otpsn AucroobpasHie (Clconufonnes)
Orpsn ®.
Orpsn Cokanoo6paansie (Falcom(ormes)
Orpsn Kypoobpaansie (Galliformes)

" Orpax 'yceobpasnme (Anseriformes)
Orpan XKypanrteo6paanue {Gruiformes)
Otpan Pxankoo6pajnbte (Charadriiformes)
Orpaa [onybeobpasuwe (Columbiformes}
Orpaa MNonyracobpaaurie {Psittaciformes)
Orpan Kyxyuwkoo6paiHee (Cucullformes)

Orpaz I 1e {O
Orpaa Cosoobfpa3urie (Stngiformes)
Orpan Ko

(C
Orpsn Crpuxeo6pasHbte (Apodiformes)
Orpsa Irurus-meuun {Coliiformes)
Orpsn TporonooGpasmbie (Trogoniformes)
Orpan Paxuweofipasnue (Coraciiformes)
Orpan JatnooGpanste (Piciformes)
Orpsn Bopobeunoobpasnste (Passeriformes)
Knace Mnekonutawowme, nin 3eepn (Mammalia, 4 745 COBDEMEHHBIX BIOB)
TNonxnace MepsossepH (Prototheria)
Orpan OnxonpoxonHsle {Monotremata)
TMonxnace 3sep (Theria}

Hanorpaa Cymuarsie {Metatheria}
Orpan Lenonecrossie {Paucituberculata)
Orpaa Onoccym (Didelphinomorpha)
Orpan XuwHue cymyatbie { Dasyuromorphia)
Orpan Qpypeauonsie {Diprotodontia)
Orpsn banankyT {Peramelemorphia)

Hanorpsa Tnauexraphsie (Eutheria)
Orpsn bpoHeHocust (Cingulata)
Orpsn HenostHoay6we (Pilosa)}
Orpsan Hacekomosunbie {Eulipotyphla)
Orpan Adppocopuunna (Afrosoricida)
Orpan Tynaitn (Scandentia)
Orpan Lepcrokpsuty {Dermoptera)
Orpan Pykokpautbie {Chiroptera)
Orpan Tpy6koay6ue (Tubulidentatay
Orpaa MNaxronuuu (Pholidota)
Orpsa Mpumats (Primates)
Orpaa XnwHue {Camivora)
Orpan Kuroobpashsie (Cetacea)
Orpsnr Cupenu (Sirenia)
Orpan Xo6oTHuie {Proboscidea)
Orpan Aamanst {Hyracoidea)
Orpsn Henaproxonmthue (Perissodactyla)
Orpsn MaproxonuTthee (Artiodactyla)
Orpan Ipeiaynu (Rodentiay
Orpsn 3aftueobpasubie {(Lagomorpha)
Orpan MNpuryHinks (Macroscelidea)
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f6OAOrHYECKAR HCTOPHS MOIBOHOUHBIX

Hayunan ¢ noanxero xeM6pus, T.e. 6anee 500 MiH neT Ha3an (puc. 37, 38), Ha wu-
TEABHOM OTPE3KE BPEMEHH [0 CEPEAMHBI OPAOBHKCKOrO MEpHOa NManeo3oRcKoi 3phl
BCTPEYAIOTCA OCTATKH MO3BOHOYHBIX B BHAE MEIKHX GParmMeHTOB TOHKOTO NAaHUMDA.
Hx obnagatens 6bln Ha3BaH aHATANENMCOM {Anatolepis) U OTHECEH K reTepocTpaKaM,
unH ¥HonaHuupHeiM (Heterostraci), M3 knacca JipyHoanpéesie (Diplorhina) paanena
BecyemocTHbie (Agnatha). lerepocTpak XMAH B OPAOBHKE, 3aTeM Ha MPOTAXEHHH
CHIIYPa M 0 KOHLA NEBOHCKONO NepHOIa. MIBECTHEIR NEPHON CYWECTBOBAHHA APYrof
BETBH 3TOTO Kiacca — TentonoHToB (Thelodonti} — 3axpaTin 3HaYHTENbHYIO YacTh Op-
[IOBYKA, BECH CHITYP M THILb Ha4Yano NeBOHA. JIOKYMEHTHPOBAHHAA MTANEOHTONOMHYECKH
3omours OnHOHO3APEBRIX {Monorhina) pasBopaynBanach C CEPENHHBI CHAYPA H A0
XoHua nepoHa. Kpyrnopotsie (Cyclostomata) npeacTaaneHbl B MaNeOHTUIOMHYECKOH
JIETONHCH HaYMHas C NEBOHA.

CamuMu nep CpeaH phib I TPOCYILECT B TEYEHHE CHIYDA H
ZIEeBOHA 0 Hayana kapGoHa MaHuMpHkte poiGbl {Knace Placodermi). Jpyroft nonHocTbio
BRIMepILHA Kiace, AkaHToabl {Acanthodii), H3BeCTHBIN! ¢ cuypa, npocyu.(ec'raonan Ha
TIPOTSKEHUH NEBOHA, KAMEHHOYTQNBLHONO M Havana r o
puibsr {Knacc Chondrichthyes) HI3BECTHBI ¢ KOHLIa OPOOBHKA, B CAMOM Hayane cBoeH
MCTODHH OHH TIPOLLTH MEPBYIO WHPOKYIO PaAHallHiO, OPOLHB TMOYTH ABA AECATKA
rpyTN, GONBIUIMHCTBO M3 KOTOPLIX HE MEPEXIIM Naneoaos. B 1opckom nepHone Me3o-
30ACKOR 3pBl HACTYTIIIA BTODas PAXHALIMSA, BETBH KOTOPOH YXe NOXHIN 10 COBPEMEH-
HOCTH. TIpeacTaBHTENH MOAKIACCOB KOCTHAIX Prib {Osteichthyes) MOABHAHCH B TAREOH-
TONOTHYECKOR NIETOMHCH B Hayane NeBOHa — KaK /onacTenéphie (Sarcopterygti; npasna,
LIeNIaKaKTh! HECKOMBKO MO3XKE, B CEPEAMHE AEeBOHa), TaK M ayyenépbie (Actinopterygii).
Cpeny ny4enéprix Ha MPOTAXEHUH NANE030A PEIKO AOMHHHPOBANA MHOTOYHCIEHHAA

9pa| Mepuon dnoxa | BopacT.
Tototen .
3 i Tnefictoues N
Trsouen
2 Heoren s
g Muouen o
H Onwrouen %
x Taneores ouen s
T
anconen ot
) Menosoft (en)
53 144
S ¥Opexuit (1opa) 23
3 Tpnacosut (tpac) bt
Tiepmexntt (nepwe) 6
3 | Kevennoyromiman Gapsor) | o
§ TienoHcxni (1eBoH) s
H CiinypuAcknfl (cunyp) s
3 OpIOBHKCKHH (OPAOBHK]
2 P {opnositk) 505
KeMBpHficknit (xeM6piii) 90

Prc. 37. TeoxpoHonOTHYECKan TabHLA — cXema NOAPA3NECHHS HCTOPHH XHIHH Ha 3emne
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Ha TeQIOrHYECKYI0 ICTOMHCL, CnipaBa yKadaHo BpeMs, Npolifellee ¢ Haqana Kaxioro
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up pa3nas rpynna na OHa elwE B Me: 103Dy — B
Te4EeHHE TpHaca, MEPBOTo NEPHOAa 3TOH 3pbl, W0 cepeauHsl 10pbl. Bauakumu x apen-
HHM Ma cuuTaoT 0CeTPOBbIX Pbl6 K MHOroNépos. B Tpuace Ha-
CTYNWIA MOLUHAS PATHALIHS IySeNEPLIX Phi6, OT KOTOPOH 0 HALHX AHER COXPAHHIIHCH
NMLIB KOCTHBIE TAHOMAB! (NaHLMPHBIE LIYKK K aMUs), @ TAKXKE HECKOMIBKO OTHOCHTEILHO
TIPMMHTHBHEIX TPYTIT KOCTUCTBIX. OCHOBHAS XK€ Macca KOCTUCTHIX PhIG — 3TO HaceaHe
KpynHefuel pauaLHy KOHLA MENOBOTO MePHOAa ME3030ACKOH 3pbl.

Hpenrefinue ambHGUM (MXTHOCTETHABI) HIBECTHBI H3 MO3IXHENEBOHCKHX OT/IOXKE-
HHRA, TEMHOCTIOHNKIbHbIE CTeroledaltbl MOSBUANCH B NEPBOA NONOBHHE KapGoHa, HX
mpu-mo BOHBIE TOTOMKH NPOCYLUIECTBOBANM IO KOHLIa TPHACOBOTO NEPHOIA ME3030S.

TBEHHBIE NDEJKH x BecxBoCcThIX aMd p <
lopcxoro nepuona. Crer thanb rpynns aHT M3BECTHBI C HUXKHETO Xapbo-
Ha, HEKOTODRIE BETBH I0KHNH 0 KOHLA NepMH. JlenocnonawibHbIe aMPHOKK XHIH B

BO BTOpOR . H [ApeBHHUE XBOCTAThie IEMHOBOAHBIE

HalineHbl B CPenHeN ope. Bestorue amGpHBHH HIBECTHH C PaHHER 10Pbl H, COTTACHO
oBIIEMy MHEHHUIO, TPOUCXOMAT OT MHKPO3ABPOB.

TIpencTaBHTENY ABYX TMHHN AMHHOT — CHHAICHALL, BEAYIHE K MIEKOMUTAIOLHM,
¥ [IPOTOPOTHPHAMIEI, IEKAIKE B OCHOBE PANHALIMH APYTHX PENTHIHA, — HayanH CBOE
pa3BHTHE C cepearHb! KapBoHa, caMast paHHAS PEMTHIMS — BECTAOTHAHA — OBHapykeHa
LaXe B NEPBOH ero I B koHUe Kap nach THHUSA
RMATICHIHBIX PENTHAKA, B KOHLE TPHACA NOABKIHCH Torna xe
panMauus NPUMHMTHBHBIX AHANCHA, 1aBUIAS HAYANO BETBSM, BEAYLIHM K [aTTEPHH U
uenryHyaThiM penTIMaM. Tora Xe Hadaics pacLBeT APYroro NOAKIAcca AHaNCHARBIX
penTHAMA — apxo3aBpoB. B Tpuace NpoHIONLNA PaHALMA TEKOAOHTOB, B3ANa CTapT
JIMHUSA KPOKOAWIOB. JIMHO3ABPBI UM HaYHHAS ¢ KOHIIA TPHACa, Ha MPOTAKEHHH 10PbI
M Mena, NTepo3aBphl — C KOKLA TPHAca A0 KOHLa Mena. B BepxHelt 1ope NOABHAHCH
apXEONTEPUKC U POACTBEHHbIE EMY BIe MITHLBI ), BechMa
MHOTOYHCNEHHbIE, HO BBIMEPLIHE K KOHILY Mesia. BeepoXBOCTbie NTHLLL B COOTBETCTBHH
© HEAaBHUMM OTKPLITHAMH, BO3MOXKHO, BEAYT CBOE HAYAIO OT NCERNOIYXHH, KUBLIHX
ewE B MOAMHEM TpHace, K KOHLY Me/la yXe PaiHyuMbl IPEACTABUTENH YeThIPEX CO-

BPEMEKHBIX OTPANOB NTHLL, OCTANLHbBIE B Hayane nanec TeHa
{TpeTHYHOTO NEepHOaa) Kat HO3OMCKOM IPBI.
Boaxukwue B AHbIE PENTIIHM (MENHKO32BPLI) OKa-

3aTMCh POAOHAYATLHUKAMH osmupuoﬂ rpyninsl Theromorpha, HBHE MOIHOCTBIO Bbi-
MEpLUEH, 2 TAKKE MICKONHTAIOWHX. [TeIHK03aBpLI PETepNesH GOraTyio PanHaLHIo,
HECKQIbKO X BETBEH CYLIECTBOBANO BILIOTH 0 MOARHEN nepMK. HX MOTOMKHM Tepan-
CHABL MPEATONOKHTENLHO GepyT CBOE Hayano B BpeMs, a B

3TOTO NMEPHOIA NMPETEPNERAIOT panuaLuio. CpelH NONYYMBILUXCA BETBEA HEKOTOpbIE,
KaK TOPTOHONCHI, TOMHOCTHIO BRIMKPAIOT K KOHLY NEPMH, AHUHHONONTH CYLIECTBYIOT
IO KOHLIA TPHACA, 2 LWHOAONTH — ELLE RONBILE, SO CEPEAMHL! I0PhI. MIIEKOTHTaIOWHE
Ha4Yani OTCYET CBOEM MCTOPHM C CepeliHL TpHaca.

OO6LYHIT OYEDK OPraHHIALMH NTOIBOHOYHBIX

Buewnee cTpoenne. B pesynbTaTe YNOMARYTOrO B XapaKTepPUCTHKE Npoliecca
uedaTHIaLMH BCE NOIBOHOYHBIE OBNANAIOT CIOXHO YCTPOeHHOA rofoBof, YETKO 060-
COBGNEHHON OT OCTAILHOrO Tena {CM. pHC. 45). ¥ NMepBHYHO-BOAHAIX MOIBOHOYHBIX
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{KpYTIOPOTHIX M phI6) MOCKenHee NOAPAMIENEHO BOEroO Ha 1Ba OTAe/a. 3TO BMeLIalolLIee
BHYTPEHHHE OPTaHbl TYIOBHLLE M CIEAYIOUIMIA 32 HHM XBOCT. ¥ HaIeMHbIX TO3BOHOYHBIX
K HMM f0GaR/IeHa elIE Golee I MEHEE JUIMHHas Led. BOIHMM NO3IBOHOYHBIM TIPH~-
CYLUH TaKke ILTaBHMKH (CM. pHC. 61 ), mpexae BCero, HenapHsie — XBOCTOBOH, OLHH
HIH HECKONBKO CITHHHBIX ¥ MOAXBOCTOBOM (aHAMbHBIf). ¥ BCEX, KpOME KPYIIOPOTLIX,
HMEIOTCS M MapHble KOHEYHOCTH. Y Phi6 ITO rpyAHbie M GPIOLIHbIE TUIABHUKM, 2 Y Ha-

3EMMLIX TO: -~ ABE Mapbl Tefl PHIYAXHOrO THMA, TaK Ha3bIBAEMbLIE
TATHIAbIE.

Komunie moxposnr, Koxa, KAK ¥ Y HHIWMX XOPAOBLIX, 06Pa3oBaHa ABYMS CNOAMH.
310 DCTHBIA ClIOH, KOTODBIA M3 3K , M IIy-
Goxu coit — KOpUyM (COBCTBEHHO KOXa), GOPMHPYEMBIH H3 ME3ONEPMBI, TPETLEIO

OI'0 IMCTKA. cobolt y X -
Hbilt 3nuTennf. H rnyGokoe I B HEM T POCTKOBMI cJIOR,

KJIETKH KOTOPOTO HENPEPLIBHO AENATCA, B TO BPEMA KAK C MOBEPXHOCTH OTNAAAIOT OT-
XKHBLIHE KNETKH, Yalle BCero OHM CIYIMHBAIOTCS IOPO3Hb, HO Y HEKOTOPBIX aMPHEHH,
PENTHIMMA M IITHL COXPAHAIOT CBA3b MEXAY COGOA H OTAEMAIOTCA B BUAE CYLUECTBEHHBIX
ParMeHTOB CINOLIHOTO NAacTa. YacTh KIETOK 3MMAEPMHCA BCKOpE NOCHE CBOEro
06pa3obaHus MEPETIONHACTCA TEMH WITH MHAIMH XHIKMMH BELIECTBAMM, TEM CaMBIM
CICUAATHINPYACE B CEK nes . B Te OHM B
KOXHRIE XKENE3bl, ORHOKMETOUYHEIE Y NEPBHYHO BOAHBIX MOIBOHOUHLIX HAH B MHOTO-
KneToYHEE (B pe3ynsTaTe OGLEAHHEHHA KIETOK) — ¥ HaCTH Ha3eMHHWX (3eMHOBOL~
HEIX H MJICKOTIMTAIOLIMX). ¥ BLICUIMX HA3eMHLIX MO3BOHOMHBIX (PENTHIHMH, NTHL ¥
MJIEKOTTHTAIOLUMX) MPAKTHYECKH BCE OCTANTbHAIC KNETKY IMUIEPMHC2 NOABEPTAIOTCH
ODOrOBEHMIO — MX LIMTOILIAIMA NEPETIONHAETCA GEIKOM KEPATHHOM, 38TEM OTMHPAET,
KIETKH BBIChIXaIOT. OHH MOTYT & Th iacr, TRIA Bbille,
HO Y ITTHL H MJICKONTHTAIOUIHX, KPOME TOTO, CIIMMAIOTCA B CIOXHBIE KOHIIOMEPATHl H
06pa3YIOT KOKHKIE [IPHAATKH, LEJIHKOM COCTOSIIHE H3 POrOBOIO BELLECTBA — MEPbA H
Bostockl, HakoHen, camuiit tyGokuil coft 3MMAEpMHCa MOXET YHaCTBOBATh B HOPMH-
POBaHHM 3Y60B H HEKOTOPLIX THIOB PLIGLUX YEWYR, Y PENTWIHE H MIECKOTIHTAIOLIMX OH
LAXe NPOAYLHPYET 0co60 TBEPAYIO OGNHLIOBKY 3y60oB — 3manb. HanGonee THIHYHBIE
KOCTHBIE YEIYH BOIHHKAIT y PH6 B m1yGuHe KopHyma. OHM MOTYT CPACTAThCA, HaXe
CRMBATbCSA MEXY COGOI H 1aBaTh HAYALO IPOHHOMY NAHLIHMPIO, KOTOPhA B 3BOIOLHH
MIO3BOHOYHEIX TIOCHYXHI OIHHM M3 HCTOYHHKOB (POPMHPOBAHMS Yepena.
Buyrpennnit cxener. OCHOBHBIE MATEPHANH, KOTOPHIMH 06Pa30BaH CKENeT Mno-
3IBOHOYHBIX, OTHOCATCH K KATErOPHUH COEMMHUTENBHEIX TKaHEN, TaK KaK B 3THX TKaHAX,
FIOMHMO KJIETOK, HMEETCA MEXKIIETOYHOE BELUECTBO, CHOPMHPOBAHHOE BCIEACTBHE
HEeATENbHOCTH K/IETOK M PACTIONOXEHHOE B NPOMEXYTKAX MexXay HHMH. HanGonee
3¢ dexTuBHRIT TBEPABIY MaTepHan — 3TO KOCTb. KOCTHBIE 37€MEHThI CKeseTa oA~
Pa3neNAIOTCS Ha JBE KATEropHH. Tak Ha3WBaeMbie XOCTH ¢
B MHAMBHAYAIBHOM PA3BHTHH Ha OCHOBE XPSIIEBOrO MPENMECTBEHHMKA, MATEPHAN
KOTOPOTO BHTECHAETCS KOCTHOM TKAHBI0 — 3aMEIIaeTcs KOCTeIo, Mx xe o6o3Havalor

MHBIMH, MEHEE YIaYHBIMH Ti KOCTH, [ep! . llpyras xa-
TErOPHA KOCTHBIX BMEMEHTOB CKENETa — 370 NIOKPOBHBIE, HAKNARHEIE KOCTH, MeHee
yAaYHO Ha TaKKe P! . Ouu ¢ cA Gea npea-
IIECTBEHHUKA, PEACTBEHHO B TeNbHO-TKAHHEIX NMEPENOHKax H Mpea-

coboft B KOXHOTO NAHUKMPS, KOTOPLIF B XO€ 3BOMIOUHH

TIOTPY3WICA B r1y6uHy. XpsillieBast TKaHb HanGoee PACHPOCTPAHEHA KAK BPEMEHHBIA
Marepuan rpu GOPMHPOBAHUN BHYTPEHHENO CKEAETA, HO MOXET CITYKHTb IOXHIHEHHO;
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CYCTAaBHOM XPALI OGJIHUOBLIBAET TIOBEPXHOCTH YHACTBYIOUIKX B COWICHEHHH KOCTeH.
CoCIMHHUTENbHO-TKAHHBIE MIEHKH CIyXaT HBIMH T
MOKPOBHBIX KOCTeR, HO, KAK H XPALL, BCTPEYAIOTCA Takoke B CKENETe BIPOCHEIX MO~
3BOHOYHBIX.

B cocTaBe cKeneTa MO3BOHOMHREIX PANTHYAIOT OCEBOW CKEJET, Yeperl, KN CKeleT
FQIIOBBI, H CKEJIET KOHEYHOCTE {CM. pHc. 61).

Oce60i ckerem. Y XPYTIOPOTEIX M HECKOJBKHX TDYTI PLI6 (XHMED, ABOAKONbILIIA-
LLIKX, TATHMEPHH K OCETPOBLIX) BAXHEHILWM KOMNOHEHTOM OCEBOTO CKENeTa MOXH3-
HEeHHO ocTaéTcs xopaa (chorda dorsalis), HO Ha PaHHHX SMOPHOHATBHBIX CTAIHAX OHA
TIPUCYTCTBYET y BCeX TOIBOHOUHBIX. Kak M y aHUEeTHHKa (CM. PHC. 2), OHa MpeacTas-
€T coBoHt Y FO3BOHOYHBIX BEPETEHOBHIHOE CKOTUTEHHE HEXHEIX BAKYOIH3HPOBAHHBIX
KJIETOK, KOTOPBIE 3aKIOUEHD! B TPYGKY H3 NPOYHOM COEAHHMUTETBHO-TKAHHOK IUTEHKH
® NOAAEPXHBAIOT B Helt Typrop. Kax M y naHueTHHKa (CM. PHC. 3), NocienoBaTeNbHOE
COKpALLIEHHE MYCKYJTBHBIX CETMEHTOB Ha OIHOM CTODOHE TeNa MOPOXAaeT Npoberaloumit
110 HEMY H3TH6, TOKOMOTOPHYIO BONHY, HCTOYHHK CHITHI TATH TIPH YHAYTSUHOHHOM
TIaBaHHM. B OTIHYME OT NAHLETHUKA MO3BOHOMHBIE HEe HMEIOT BHYTDH XOPABI Mbi-
IEYHBIX KOMITOHEHTOB, TTO3TOMY Ha MOMEPEYHOM Pa3pede OHA BHITMIALNT HACATHHO
xpyrnodt (cMm. puc. 50, 5), a He oBaIbHOM, KaK y NaHUETHHKA {cM. pHc. 2, B, 24).
XopIa He CErMEHTHPOBaHA M, KPOME TOTO, MONHOCTEIO 060COENEHA OT METaMEPHBIX
4acTe}t OCEBOTO CKeJeTa, KOTOPBIE BLITECHAIOT XOPIy {Y Pbl6 — JIHILL YaCTHYHO), HO
He BKJIIONAIOT e€ B CBO# COCTaB.

TToIBOHOYHBI cTONG (! ver 1S}, HJIH MO: YHHK, co-
601 06paIoBaHHBL MO3BOHKAMY {vertebra) WICHACTbIR CTEPXEHBb, THEKHIt, MOCKONBKY
NO3BOHKH COYNIEHEHb! MONBHKHO. OH mo T c

Ha PAHHWX CTALMAX PAIBUTHS Xopaoft. CTEpXeHb COCTOMT M3 TeNl NO3BOHKOB (COrpus
vertebrae); y PbI6 MeXIy KOJBUEBMAHBIMK TE1aMH H BHYTPH HHX XODHA YaCTHYHO CO-
XpaHSeTCA B TeudeHue Bcefl XHIHH. CBepXy K Tenam
nyrd (arcus neuralis), CoBMeCTHO 06pasyloLLie MO3BOHOYHBIH KaHaT, 3alMHUTHBIH ¢yT-
JIAP WIS CTIRHHOTO Mo3ra. ECTb OCHOBAHHMA CYMTATb HX CaMBIM BaXHBIM KOMIIOHEH-
TOM MO3BOHOYHUKA, TIOCKOMbKY HMEHHO HX 3a4aTKH (ellé He o6padylolue KaHaia)
06HapyXeHbl Yy MHHOT {CM. PHC. 49, 6; 50, 3), npeactaBuTesiell K1acca KPYIIOPOTHIX,
B Ka4eCTBE MePBLIX HAMEKOB Ha IPHCYTCTBHE NO3BOHOYHHKA.

Y pbi6 B OceBOM CKeJleTe MpencTaBneHs! pébpa (costa; cM. puc. 61), KOTopbie Aal0T
0MnOpy MYCKY1aTypPe M OTIPEAENEHHYIO MEXAHHYECKYIO 3ALLMTY BHYTPEHHHM OpraHaM,
nocxonbxy TIOMOTIOT TTopAepXHBaTh GopMy 6polHON NONoCTH. PéGpa BrpaXeHH B

otaene YHHKa, a lalee Hadall, B XBOCTOBOM OTHEJE, OTCYTCTBYIOT
(cM pHuc. 61, 62).

Y ambubuit oceroM cxeseT NONPaINENEH Ha YETIPE OTHENA — IUeRHbI (M3 ogHO-
IO [O3BOHKA), TYJOBHUIUHKA, KPECTUOBBIH M XBOCTOBOM (CM. PHC. 92), @ y BBICIUMX
HaleMHLIX TTO3BOHOYHEIX (aMHHOT) (CM. PHC. 162) B npegenax TYNIOBHIUHOTO OTAEIA
pa: TPYRHOA #. B rpyoHOM oTHene HUXHME KOHUbI péGep nox-
BH)KHO COWIEHEHBI ¢ TPYNHHOR ¥ 06pa3yloT NPOYHYIO TPYAHYIO KIeTKY (CM. pHc. 142),
4TO NMO3BOJIAET HAILIBATb COOTBETCTBYIOWHE MOIBOHKH TPYAHLIMH. Janee 33 HHMH
PACNIOTArAIOTCA NOACHHYHLIE TIO3BOHKH, HE YHaCTBYIOLIME B GOPMHPOBAHHH TDYIHON
KICTKH H, KaK NPaBUII0, BOOGIIE He HMEIOIIHeE NONBMKHbIX pE6ep. [Tosank HuX onuH
WIH HECKONILKO NOIBOHKOB K0T OTIOPY JARHHM KOHEYHOCTSM, MOCKONBKY K HHM TPy~
KPerUiéH Ta3oBblil MOAC — 3TO KPECTel {Ssacrum), WK KPecTUOBbIN oTaen (CM. pHc. 162).
3a KpecTUOM CJIENYET XBOCTOBON OTOEN.
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Yepen, wiu cxenem zoaosu (cramum), rpy6o AENAT HA ABAa OCHOBHLIX OTAEIA —
w03IroBo#t yepen { ) H 7 yepen jum}. Mep-
3R — 3TO BMECTHIIHLUE 1A MO3Ta H OPTaHOB YYBCTB, BTOPOft — CKeNeT INOTKH Kak
TEPERHETO OTAEIA KHINEYHOR TPYGKH, MPOHH3AHHOIO XaGepHBIMH WweaAMy. B neft-
STBHTENIBHOCTH CYLUECTBYET €llle OAMH OTAeN — KOXHbI MaHuups (dermatocranium),
KOTOpHIR BrEpBbIe B y X GECYETIOCTHEIX, MAHLIMPHAIX
DHIG, aKAHTOR. Y COBPEMEHHBIX KOCTHBIX PHIG MLI HHOIA BCTPEYAEM €10 B HECKONLKO
060cOBNEHHOM MONOXEHNH, KK, HATPHMED, ¥ OCETPOBBIX, IIe OH MOXET BBITh CHAT
UETHKOM B BHIE KOCTHOTO ckanbna {cM. puc. 82).

Mosroso#t yepen ¢ TCA H3 MX NEp! X 3a4aTKOB,
Habop p ¥ BCEX I10: (cM. puc. 33). Ha paHHx
CTANMAX MHAMBHAYANLHOTO PA3BHTHA OH YETKO MOAPAINENEH Ha MEPEMHION H 3ATHION
4acTH, FpaHiila MeXUTyY cr rvnodusa. B ocHo-
BAHHH OGEHX YaCTeR JIEXNT MO Mape MPORCILHO BLITAHYTHIX XPALUEBLIX 3IEMEHTOB.
3anusa mapa — 3to KOTOpBIE pacr o 6OKaM OT MEPERHETo

KOHLA Ja4aTKa XOp/Ibl H GTHIKH 1O CBOEMY MPOHCXOXICHHIO K MO3BOHKaM. {pyran napa
XPALLEBBIX MANOYEK, KOTOPLIE TAHYTCA BIEpes OT 06MaCTH rHNodHIa, — ITO TaK Hasbl-
BaeMble TPaBEKy/Ibl, BEPOSTHO, e B CBOEM Tp c

cxeneroM. K 370t 0CHOBE NOBABNEHB! 3a4aTOYHLIE KATICYLl OPTaHOB YYBCTB — 060~
HATENbHBIE U CITYXOBBIE; B KaYeCTBE IKBHBATIEHTA IPHTENLHON KANCY/bl PACCMAaTDPHBAIOT
He6oBLION NapHBIA INa; it, win xpaw. Ipu na ) Pa3BHTHH
3apOfILIIIA M) NAPAXOpAANHit M Tpabexyn GopMHpPYIOTCA GOKOBBIE CTEHKH MOITOBOH
Xancyskl, ¢ KOTOPLIMH CJIMBAIOTCA KATICY/IBI OPraHOB YYBCTB. XpAllleBast Kprillia Yepena,
XaK [paBHJIO, PAIBHTA chiabee (MCKIIOYEHHE COCTARIAIOT XpALUEBbIe pHGbI), 3Ty poib
OBLIYHO BBIOJHAT TIOKPOBHBIE KOCTH.

ADMHDYOIUMA CTEHKH TJIOTKH BHCLIEPATTBHEIR CKENET COCTOUT U3 06pyuelf — BHC-

LepankHRIX Oyr (CM. PHC. 49, pHc. 63), — KOTOpbIe Y MePBHYHO BOXHBIX TOIBOHOYHBIX
perop MeXay MGCPNLIMH wenAmH. Y pri6 Bne-
PeIIH OT HHMX ABE JIYTH crieuua P H3 HHX,
KDYTiHasl B BHCUEPANLHOM CKENeTe — YENIOCTHas fyTa, KOTOpas CIYKHUT [UIA 3aXBaTa
TIHILH, @ CAEOYIOMAN 32 HEH — NONBAILIYHAA — TIOYTH Y BCeX PG (M3BECTHRIE MC-
KTIONEHHA — XHMEPBI H HBOAKOABIUALIME) OCYIUECTRIACT NOABECKY YETIOCTHOR MyTH
K Yepen ol kopobke. Briepean oT YemOCTHOR AYTH ¥ XpALIEBLIX PHG pacronaraioTca
TOHKHE CTEBEBKH -~ rYGHBIE XPALUM (ABE Naphbl B BEPXHEH YEMOCTH M OHA B HHX-
Hel), KOTOpBIE TPEXUIE CYHTANM OCTATKAMM NEPEAHHMX BUCUCPATBHRIX IYT. Y Ha3eMHbIX
TIOIBOHOMHBIX {CM. PHC. 93) YenlocTHAn Nyra cBoelt BepxHefl MONOBHHOM coenMHeHa
HENMOCPEACTBEHHO C MOJOBRIM YEPENOM, M YYACTHE MIOXBLAILIYHON NYTH B €€ Kperute-
HHM yripasnHeno. T103ToMy BEPXHAA YacTh MOABLAILIYHOA MYTH CHIBHO YMEHBILAETCA
M y GOJIBIIHHCTBA TETPANOA NEPEXOAHT B CPeHee YXo (PHC. 39) B KayecTBe CyXoBOH
KOCTOYKH {CTPeMeHH, stapes). HHXHAA YacTh AYTH BXOMMT B COCTaB MOABLAILIYHOTO
CKeNeTa, OCTaTKH XaGepHbIX AyT — Clofa Xe M, KpOMe TOTO, Y4acTBYIOT B GOPMHPO-
BAHHMH XPALUEH ropTaHu.

CKeneT HemapHbIX KOHEYHOCTER HMELTCHA TONNBKO Y MEPBHYHO-BORHAIX MOIBOHOTHEIX
{XpYTIOPOTEIX K PbIG, 2 TAKKE Y BLIMEPLUNX IEBOHCKHX aMbHbHit) — obnanarenest He-
MapHBIX TUTABHUKOB {CM. PHC. 61 ). PasiMyaloT CKesleT KOXHOM IOMacTH, WIH HAPYXHBIH,
0GPaI0BAHHLIH KOXHLIMH JIy4aMH, H CKeNeT MRCHCTOR JIOMacTH, BHYTPEHHHIE, KOTOpbIt
MOXET GBITS MOrPYXEH B TOMILY MLIUIL TeNa. Ero aieMeHTs! HashBAOTCA PAIHANBHBIMMU.
CKeneT MapHBIX KOHEYHOCTEH ECTECTBEHHBIM 06PaIOM MONPAMIENEH Ha YKPEILTCHHHE
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Puc. 39. Cxema cpennero yxa narymxy. Nonepes-
HBifi pa3ped ronosul. Bua cranm:

1 — NIOMOCTb MOITOBOR KANCYN; 2 — NONOCTH BRYTPEH-
Hero yxa; 3 — 6apabaKias NONOSTh; 4 — OBATBHOE OKIO;
5 — cnyxomas KocToKa (<TpeMs); 6 — GapabatiHan
nepenoHKa; 7 — MERKCTHOR CycTaB; 8 — CAYXORAA
{eBCTaxHeBz) TPY6a; 9 — DOTOIIOTONHAN HOMORTS. Po-
TOMNOTONHAR 1 GapabaHHaN NINOCTH NOKA3ANS TOPH-
30HTANBHON LITPHXOBKOH, CEHEHHE CTEHOK MOITOBOH
Kancynb — BCPTHKANLHOM LITPHXOBKOH, CeNEHHe XpA-
1eBOTO 6aPABAHHOTD KOMLIA — TOUKAMH

9 &

B TYJIOBHILE NOAICA M CKENIET CBOGOAHKX KOHEYHOCTEH. Y PhIG NMOACA YCTPOEHBI OYEHD
[POCTO H He HMEIOT KPETIEHHA K OCEBOMY CKENETY, ECH He CYUTATh CBA3K NeYeBOro
NoACa Y KOCTHBIX Phif C YEPENOM Uepes NOCPEACTBO NOKPOBHBIX KOCTEHl M KpEeTUIeHHA
I171e4€BOro Nosica K NO3BOHOYHHKY Y CKaTOB. XapakTep CKefleTa KOXHON M MACHCTOH
JIONACTH PAlTHYeH, CyAbba ITHX KOMIOHEHTOB HEOAMHAKOBA. MACKUCTAS NONACTb H
€€ CKeNeT JOMHHHPYIOT ¥ JIONAcTeNEPhiX phiG, 2 B MAPHBIX TUIABHMKAX JYYenEpblX 3Ta
JOMACTh CHABHO P PELINTEIBHO NP T KOXHBIA CKeNeT.
HajeMHele NOIBOHOMHBIE N0 CTPOEHHIO CKENETa NAPHBIX KOHEYHOCTEH W HX
BHELIHEMY BMAY HACTONBKO CHILHO OTAHYAIOTCS OT Phib, YTO MX COMOCTARNEHHA NaNK
MHOrO MOBOAOB NS CMIOPOB. I10ACa MMEIOT XAPAKTEPHYIO TPEXITYHEBYI0 KOHGHTY-
pausio {puc. 40). B ruteyeBoM NOsice 3TH JIYYH NpencTaBIeHb! JonaTkol (scapula) 1
i (o) Y U151 NpUY 7
KOHEYHOCTH, a TaKXe NMOKPOBHOM KOCTbIO KMoYMLER (clavicula). ¥ pentwnnft, nTHL
M OHOMNPOXOIHBIX MIEKOTIMTAIOMINX (YTKOHOCA M €XHIHBI) TLICUEBOH MOAC CBA3AH C
OCEBbIM CKEIETOM Yepe3 IPYAHHY W pEbpa. TIpHCyLIag KOCTHRIM phibam Onopa Mosca
Ha Yepen Ha3eMHBIMH MO3BOHOYHBIMH YTpaeHa, MO-BHAMMOMY, OHa HECOBMECTHMA

€ CYLLECT wen. K Thl Ta30BOTO Nosca (cM. puc. 120) —
HaA (ilium), (ischium) u {pubis) KocTH — yalue Bcero
COBMECTHO 06pa3syloT CYCTABHYIO BNANMHY LMK . T1

KOCTH MPHPACTAIOT K OAHOMY HIIM HECKO/IBKUM TO3BOHKAM (HepeaKo — NPH NOCPEACTBE
ocTaTKoB pEGep), COCTAaRIAIOIIMM KPECTell.

Crobontbie napHble TH Ha3eMHBIX X NPEACTARIAIT CO6oi
Hac/Iene MACHCTOR JIoNacTH I ANEKHX pb 1X COOTBET-
CTBEHHO MX CKENET B CBOEH OCHOBE €CTh MPOHIBOAHOE BHYTPEHHETO CKeNleTa Inap-~
HHKOB. CKeNeT cBOGOANBIX NepeaHeH M 3anHeH KOHEHHOCTEH NOCTPOEH Mo GAMIKOH
cxeme (cM. puc. 40), XOTA HEGQIIBLIHE PAMTHYHS MEXAY HHMH OBBIYHO BCE-TaKH €CTh.
Kaxnasi KOHEYHOCTb MPEACTABNAET COBOH PLIYAXHYIO CHCTEMY M3 TPEX OCHOBHBIX
3BeHbeB. CKeNeT GAMKHETD K TYNOBHLIY 3BCHA 0BPa30BaH eNHHCTBEHHOH KOCTBIO; B
nepenHeR KOHEYHOCTH (B TUIEYe) — 3TO MAcyeBas KocTh (humerus), B 3anHeR KOHeY-
HoctH (B Genpe) — GeaperHan (femur). CkeseT cieyIOLLero 3BCHa MpeACTaBIeH ABYMSA

i TH 3TO 3BEHO HMEHYETCR NPEATLIEY beM
{antebrachium), ero ckener — 310 nydepas (radius) K sokresas (ulna) kocTH. B 3anHen
KOHEYHOCTH BTOPOE 3BEHO — ITO IWIeHb {Crus), conepXaliias ase GepLOBbX KOCTH,
Gonbliyio {tibia) ¥ Manylo (fibula). TpeThe 3BEHO — 3TO KHCTh B NEepedHeii KOHEYHOCTH
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 cTONA B 3amHeHt, KaXIasd PacanaeTcs Ha TPH otaena. HeckobKo MEIKHX KOCTOYEK
B OCHOBAHHMH KHCTH — 3TO 3aMACTBE (Carpus), 3aTeM ONKH DAL UTHHHBIX KOCTOUEK,
KOTOPHIE 3aK/TIOYEHB! B JTAOHb, — 3TO MACTb {metacarpus). HakoHel, Kaxauit nanen
CcocTOHMT K3 dananr (phalanges digitorum). B crone 06pa3oBaHHOE MEJKHMH KOCTOY-
XaMM OCHOBAHHE HA3bIBACTCA NPEANULIOCHOR (tarsus), AMMHHLIE KOCTOMKH, OCHOBAHUA
naibues — ¢ 3a poli ceayior GanaHr#. Xota KOHEYHOCTh
Ha3eMHOrO THNA IPUHATO HAILIBATh MATHMANOM (MO 06pasLy KOHEYHOCTH YeloBeKa),
B JHCTBUTEIBHOCTH YHCIO MafbLeB WHPOKO BapbHPYET (OT OQHOTO A0 BOChMH).
MueyHan cHeTeMa. B COOTBETCTBHH CO CBOMM 3MOPHOHATLHBIM NPOHCXOXAE
HWEM MYCKY/aTypa B Tesie IO3BOHOYHBIX TIOAPAVIENACTCA Ha HECKOILKO KATETOPHHA.
ComaTHuecKHe MbILILIL (BCe OHH D lanocaThe) u3
COMHTOB (CM. PHC. 31) — NEPBHYHBIX CErMEHTOB MEIOAEPMbI, CONEPXKALIHMX BHYTPH
bparMeHTE! BTOPHYHOM MO/IOCTH TeNa (LeioMa). [T1aBHbie POH3BOAHEIE MHOTOMOB — 3TO
MHOMEDbl B 6OKOBOH MycKynaType. M3 HUX Xe BBICENSIOTCA TPYMMEl KIETOK («My-
CKY/IbHBIC TTOYKH»), GOPMHUP MBILULIB ) (Y KpPYIIOpOTHIX
M pbi6) M MapHLIX KOHeuHocTeRt {y Pub W HadeMHBIX MO3BOHOMHBIX). JIBe rpynns
COMATHYECKHX MbILIL COXPAHAIOTCA B raiobe. [oABAIMYHbE MBILILK (MPOROIKEHHE
OPIOIIHO’ MYyCKYNaTyphl T ) TAHYTCR ¥ bIX 104 Yep Brepen
BILIOTH A0 NTOAGOPONCUHOM ofmacTit HikHel yemocTd. Ha cOBCTBEHHBIX MHOTOMOB

TQNI0BB HALLIH MPUMEHEHHE AHILL TPH Nep H3 PbiX BOIHHKIH
F123HbIE MBILLLBI.
2
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Puc. 40. CxeMbl CKeJeTa NapHBIX KOHEUHOCTeH (A — Mepeanas, 5 — 3anHAA) HAIEMHBIX
TIO3BOHOMHEIX:

] — nonaTka; 2 — NONBIROUIHAA KOCTS; J — GepeRHas KOCTh; 4 — Manag 6epuoBas KocTs; 5 — dananm
nanblies; 6 — MIOCH2; 7 — NPEANIIOCHA; & — BONbLIAA BEPLOBAA KOCTS; § — CENATHIINAA KOCTs; 10 —
106xoBar KocTh; 7/ — nnevenas xocts; /2 — noktenas kocTh; /3 — nactey; 14 — aanacrve; IS5 — nyvesan
X0CTh; 16 — KOpaKoHa; /7 — XPALLEBOR MPOKOPAKOHI H KTIOHKIIA; PHMCKHMK LIKDPAMH YXAIBHA HOMEPE
naneues

69



K BHCUEPIBHOM MYCKY/AAaTYpe OTHOCATCH MBIILLBI BHYTPEHHMX OPraHoB (IIHILeBa~
PUTEILHOTO TPAKTa, KPOBEHOCHBIX COCYIOB, XKENE3) M KOXH (TTOXHHMATENHN TepheB U
BOJOC). DTH MBILILIB! CD 1B TIAIKHMH mH. Ho B crenke
TOTKH OHH NPEeoBPasoBaHbl B MOMEPEYHO-TIONOCATHIE, HArOHAPs YeMY CrIOCOBHEL
K GBICTPBIM ABHXKEHHAM W CNYXAT MOTHOUCHHLIMH CKENETHBIMH MbilliltaMi. B atoM

Pe3yNBTaT M 1mu rHnoMepa. I OH Xt n

Her PEYHO-TIONOCATOH Cep; MBILLILBL.
H CHCTeMa Y TI0: YHBIX HA UEHTPANBLHYIO U TIepHbe-
puueckyo. L TIpeACTaBAAET COGOI pedyasTaT paspac-

TaHUA H YCIOXHEHHA {, IMaLKH) TOR TPYOKH, KOTOpas BXOOMT B
XapaKTEPUCTHKY THIIa XOPAOBLIX B KauecTBe OIHOTO M3 TPEX IIABHAIX NYMKTOB. JTO
TONOBHON H CIIHHHOM MO3r. /TepuchepuecKan HepeHAR cucmema TIpenCTaBlIeHa
CKOTUIEHHAMH HEPBHBIX KIETOK — HEPBHRIMH YMTaMH, JIEXaIUHMH BHE CIIHHHOIG 1
TONOBHOTO MO3ra ¥ BOSHHKAIOWWMH M3 IKTOIEPMbI 3aPOIBIIIA HEIABUCHMO OT MKX, 2
TAKXKE HEPBAMM, T. €. MTYUKAMH HEPBHBIX BONOKOH. BCE 3TO OTPOCTKH HEPBHBIX KIIETOK
(HEHDOHOB), PAaCTIONOXKEHHbIX B LUEHTPA/ILHOA HEPBHOM CHCTEME (TaKOBa TOAARMAIO-
a8 YaCTh IBHIATEILHBIX HEPBOB) M B YIOMAHYTBIX HEPBHBIX YAnax (B GONBIHHCTBE
3TO 4YBCTBYIOILLIHE HepBEI). OcoBas KaTEropHs neprdepuHecKux HEPBOB OTHOCHTCS K
BETeTATHBHOR, WK HO#H 5 e B

TAAKHE MYCKYTbHBIE BONOKHA BHYTPEHHHX OpraHOB, KDOBEHOCHBIX COCYZOB M KeNE3.
BTO NMapacHMNaTHYeCKas HEPBHAS CHCTEMA, UCHTPbl KOTOPOH PACTIONOXKEHB! NOUTH
MCKITIOYHTENBHO B TONIOBHOM MOJTe, H CHMIATHYECKAA C UEHTPaMH B CTTHHHOM MO3Te.
OHH OKa3biBAIOT Ha OPraHbl TeNa MPOTHBOMONOXHOE ACHCTBHE, YTO NOIBONSAET HM
3¢)HEKTHBHO PEryIHPOBATh PaGOTY ITHX OPraHoB.

I i mo3e (er )] TCA Ha PAHHMX CTaiMsAx 3MODHOTEHe3a u3
nepeIHero KoHUa THMHYHO! HepBHOM TPY6KH Giarogaps e€ B3YTHIO, PaCILMPEHHIO
HeBpouens. ITOT MPoLece HaYHHAETCA CO CTAANH TPEX MOITOBBIX My3bipeif {pHc. 41) —
NEPBHYHOTO , CPERHETO H Mep! 3aIKero. ﬂomxe TIePBHYHBIH TIepenHui
MO3T OeNUTCA Ha HAaCTOAILMA (i lon), KOTOPHIi ¥
Ha3eMHBIX MTO3BOHOYHBIX MOXENEH K TOMY XE npononbﬂoﬁ WENTBIO HA B ONYUIADHA,
M mpoMexyTouHblit (diencephalon), npHMbiKaloWKMA K HeMy c3aau. CpeaHuM Moar

) He a nep. # 3aaHH MO3r noaopas-
IOENseTCA Ha ABa — HacTOALLKM 3aAHHH, WK MO3keyoK (metencephalon, cerebellum),
H 1p TBIF MO3T (

Hebpolesns B 0GM1acTH TONOBHOTC MO3ra YCIOXHAETCA N0 GopMe U NMOApadenseTcs
Ha HECKOJIBKO XeNyAOYKoB. EXMHBIA ¥ MEPBHUHO-BOAHBIX MOIBOHOYHBIX XENYAOHEK
nepeaHero MO3ra NONENEH Y TETPAnoA Ha ABa GOKOBRIX x(c.vryaoqxa BHyTpH IpoMexy-
TOYHOIO MO35a II TaK Ha: i TpeTHIt Y . y CpenHero
MO3ra, 3aXKaThii B yIKHH KaHat, y 38epedl M NTHU HaIBaH MO3TOBEIM BOLOTIPOBOIOM,
HO Y NEPBHYHO-BOAHKIX [TO3BOHOYHBIX JOBONABHO NMPOCTOPEH H IIOTOMY Ha3biBAaCTCH
IPUTENBHBIM KEJYIOYKOM (PACIIONOXEH BHYTPH 3pHTeNbHBIX goneit). [Tonocts npo-
JMONTOBATONG MOJra HalbliBAETCH qe’TBcprlM , WIH AMKOH.

O61L1y0 KOHCTPYKUHIO HEPBHOW TPYGKH B Toﬁ WJIH HHOW MEpE COXPAHAEeT CTBO-
JIOBas YACThb MOJra, COCTOAUIAA M3 NMPOJONTOBATOrO, CPEAHETO H NPOMEXYTOHHOTO
mo3ra. HoBrie oTeNb! Pa3BUITHCH B HYBCTBYIOLIEH O6NACTH HEPBHOW TPYBKK (cM. pHC.
35), 3aHKMalOLLIEH BEPXHIOKO YacTh e CTEHKH. Tak, nepeSHHH, WK KOHEYHbLIH, MO3r
(telencephalon) BO3HHK B CBA3N ¢ i oprasa H Y HH3WHX
TIO3BOHOYHBIX UETHKOM OTHOCHTCA K OGOHATENbHOMY aHanH3aTopy. Brepén or Hero
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Puc. 41. OBLuee CTPOCHHE W Da3BHTHE TOIOBHOTO MO3ra NOIBOHOYHLIX:

A — CTAINS TPéX Nyabipelt; 5 — CTALHA TATH NydbipeRt; B, I — CXeMa MTATHOCTBIO Pa3BHTOTO MOIra NTPBHIHO-

BOIHOTO NO3ROHOYHOTO. A — B — BHI ¢60KY; I — CarHTTanbHBi¥ patpes; ] — NEPBHYHBA NepeaHNM MO3T;

2 — nepntuh SR MOOT; J — CIMRROR WoST; 4 — CEHH MO3T; S — NPOMEXYTOTHSA Mo, 6 —
7— Moar; § — Mo36; 9 — # opraw; 10 —

opram; 17 — rHNoDH3; 12 — BOPOKKE; /7 — OGOHATENLHAR NyKOBKUA; /4 — NOAOCaTOS Teno; /5 — 3pH-

Tenbbidt Gyrop

BBICTYTIAKT HEIE (bulbus ol i TIOOXOOMT NEpBas
TIiapa TOIOBHEIX HEPBOB, OGOHATENLHEIC HEPBHL (nervus olfactonus I). 3putenHsie ue-
pBH (n.opticus, II) 3 ceTyaTKH I1a3 MOOXOMAT K HIKHER CTOPOHE NPOMEXYTOMHOMO
Mo3ra, oﬁpa:yﬂ 3/1eCh TEPeKPECT (Y BOeX, KPOMe KPYTIOPOTHIX), M Jallee TAHYTCA 110
ero H K moary. [T TOMHBIIt MO3r {di 3}
06pa3yeT HECKONBLKO MO3TOBRIX NPHAATKOB. Ha ero BepxHed CTOPOHE 11Ba HeMapHbIX
NPUAATKA Ha CTEGENbKAX NEPBOHAYATLHO HMEKT CTPOCHHE MANEHBKHX My3BIPYATHIX
[/1a3; BIIEPEAM NEXKHUT NapHeTaNbHLI opmu {corpus parietale}, a mo3aay — MHHeATLHbIR
opraH, y 6 Ba 7 B Xes1e3y BHYTPeHHeH cexpe-
umH, 3mudu3 {corpus pineale, s. eplphysls) HHUXHSAS CTEHKA MPOMEXYTOMHOIO MO3ra
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06pasyeT nocepennHe NAMLIA BLICTYN (BMCILAIOLIHI TPOZOMKEHHE MIONOCTH TPETHETO

MO3TOBOTO XeNyAoYKa) — BOPOHKY (i ), Ha KOTOpOH
TIOAMOJroBas XKeNeaka, rnnod)m (hypophysis). 3puTenbHbie HEPBH Y GOABLIMHCTRA N0~
IBOHOYHBIX OKDYI/IBIE BO: KDbILLIH CPEIHENs

modra (mesencephalon), KoTopHe COOTBETCTBEHHO HA3BAHE! IPHTENBHBIMH HONAMH
{lobus opticus). Moaxe4ok, Win 3anHuit Moar (cerebellum, metencephalon), npuHuMaeT
W 06paGaThIBaET CHIHAM OT BHYTPEHHETO yXa (OpraHa paBHOBECHA), OPraHOB BOKOBOI
JIMHKH M TAKTHJIBHBIX (OCSIATENbHBIX} HEPBHBIX OKOHYaHHHA B MHIULAX {«MbILIEYHOE
YYBCTBO») M B KOXe. Bcero ot ronosHoro Mosra orxonst oT 10 nap rofoBHbIX HEPBOB
¥ KPYIIOpOTHIX A0 12 Y TAIOLIHX (] TEM, YTO ¥ HH3LLIHKX
NO3IBOHOYHBIX KOPOYE 3aTHUIOK H MOCNEOHHA HEPB He MOMANaeT B YHCAO FONOBHBIX,
a NpPeAnocieaHu Heps B GONBIMHCTBE rPYMN ¢NaGo PaIBUT M CYMTAETCA BETBBLIO
NIeCATOTO HepBa).

Crusnoii mozz (medulla spinalis) COEAMHEH ¢ MPONOATOBATBIM MO3IOM MaBHBIM
nepexogoM. HepBHble KIETKH, 06pa3ylollHe Cepoe BEWECTBO, PACNOIOXEHBL B Er0
Tny6uHe, BGAMIN HEBPOLIENS, a GNUXE K NOBEPXHOCTH NPONETaIOT MPOBOASLIKE NYTH,
KOTOpbie 06Pa3yioT 6e10e MO3FOBOE BELLECTBO, EC/IH COCTOAT HI MSKOTHHIX BOJOKOH,
MMEIOLIMX MHETHHOBYIO 060M04KY. OT CHMHHOTO MO3ra OTXOAAT MHOFOYHC/IEHHbIE
CMKHHOMO3TOBbIE HEPBH, 10 YHC/IY CETMEHTOB B Tejie (HE CYHTas ronoBb). Kaxasii
H3 HHX CJIMBAETCA H3 [BYX KOPEWIKOB, PA3HbIX MO GYHKUHMOHATLHOMY COCTABY BKIIO-
YEHHBIX B HETO - o 0. Ha Ka¥I0M CITMHHOM KOPELLKe
PACTIONIONEHO YTONUIEHME — CTTMHHOMOITOBOM, WM IOIBOHOYHBIN, FAHINUH, B KOTO-
DOM Da3MELIEHB HEPBHbIE KNETKH, OBGPAIYIOLIHE CBOMMH OTPOCTKAMH HyBCTBYIOLIHE
HEpBEL

Opraun 9ysets. K npocreumum OpraHaM YyBCTB OTHOCATCA CBOBOIHBIE HEPBHBIE
ol , obpa KHMH OTPOCTK2MM YYBCTBYIOLUHWX HEHPOHOB,
uTO pacnonox(euu B FaHMUAX (CNIMHHOMO3TOBBIX M TONOBHBIX). BoMblias AONA TAKHX
OKOH4YaHHMA — 3T0 MCTOMHHKM BQNIEBON YYBCTBHTENLHOCTH, KOTOPblE NPOCTO Pacces-
HBl MEXIY KJIeTKaM¥ Tena. HenpaBuabHOH OPMBI TETLIOBbIE TE/bLA TPEACTABNAIOT
c06OM CTUTETEHHA KOHUEBBIX Pa3BeTBACHHHA HEPBHOTO BONOKHA, OKPYXEHHbBIE PhIXIOR
COEAWHHUTENBHO-TKAHHOM 060104KOH. TAKTHIbHbIE TEbLIA HMEIOT NPABHABHYIO OPMY
W TIPHHALNEXAT ABYM THIIaM; JUIS OZHONO XapPaKTEPHb IMHIOBUIHLIE KIETKH, MEXIY
KOTOPBIMH BJIOXKEHB] K/YDOUKH HEPBHBEIX PAIBETRICHUH, JUTA APYFOr0 — 3aK/mo4aKllan
TMOROGHbIH! KyGOYeK IUTOTHAA COSAMHHTEILHO-TKAHHAasA Kancyna (Cm. puc. 32).

Opeansi i Aunuu (cent 1e) — aKTHYECKH OPraHbl OCA3aHHA
BOABI, MPHCYLUHE TANLKO NEPBUYHO-BOXHBIM NOIBOHOYHLIM. OCHOBY ITHX OPTaHOB CO-
CTABSIOT YYBCTBYIOLUME TIOYKH — HEBPOMACTBI (CM. PHC. 32 ), PACNONOXEHHbIE D 3K~
ZIepMHce. Bosee KPYNHbIe OIOPHbIE KAETKH HEBPOMACTA BLUAEAIOT CIIN3b, HOPMHUPYA H3
He€ WIaCTHYHBIH! CTYAEHHCTbIH CTOVIGHK, CBOETO PO NAPYC — TaK HaIbIBAEMYIO KYTIYNTY,

a Banee MEIKHE PELIENTOPHBIE KIETKH, Ha ] T
nedOpMaLHK KYTIYB norpyxcﬂubmu B Heé XryTHKaMH. CHIHANB OT BOJOCKOBBIX
KJIETOK B MO3T WX paIpeT CneuManbHOTo Hepea
6OKOBOY IMHHH. LA JALIMNTH OT C TBE TenaMu p Thl

YKPHTH B JUTHHHBIX KAHATAX KOXKH, COCAMHEHHMBIX C BHEUWIHEW CpenoM OTBEPCTHAMM.
OGLIYHO OOMH TAABHbIA KAHAT TAHETCH BAOMbL TE/Ia ¥ HECKONBKO BIAWMOCBA3AHHBIX
KaHaJIOB pa Ha TH ra0BH. Bl 6 ne koneGanns
BOABI BGMH3IM pa3HBIX YacTel Tena, phiGa He TONBKO MOXET KOHTPOMPOBATh CKOPOCTh H
HaMNpas/eHHE CBOETO ABUXEHHS OTHOCHTENILHO BObI, HO MO OTPAXEHHKIM TOKAM BOAL
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TIONY42eT CHTHANBI O APYTHX bIX B IaXe npeamerax. Takum
06pa3om, opraHbl G0KOBOM THHHH BHOCAT O4€HB CYLUECTBEHHBIA BKJIAI B OPHEHTALIHIO
06nanaoiux UMM XHBOTHAIX.

Opzan cyxa ORHOBPEMEHHO CIYXHT W OPraHOM PaBHOBECHA. HICXONHas €ro YacTh,
KOTOPast UMEETCH YXKeE Y NEPBUIHO-BOIHBIX NOIBOHOYHMX — KPYTNOPOTHIX U PG, — 310
BHYTPEHHEE YXO, TaK Ha AT YaThIA T (cM. pHC. 34), CTOXHOM
hOopMbI TOHKOCTEHHSIN NYyILIPEK, JAMONHEHHBH 0CO60H XKHUIKOCTHIO, SHAONHMOH.
OXpyxalo1las IO YaCcTh MOITOBOTO Yepera — CYXOBAs Karcy/la — MOXET NOBTOPATH
€r0 OYepTaHHsA, POPMHPYS CKENETHBIR TaGHPHHT, KOTOPHH 3aMONOHER nepwmnd)oﬁ
OMbIBaloOER NMepenoHYaTHA JaGHPHHT CHAPYXH.
TOM, HHOTAA — Ha apa - oBaTbHH {(utriculus) u HUX-~
HHit, kpymisi {sacculus). OBaTbHBIM MeILOYeK ¥ 6 Ba YHBIX
TPH MOAYKPYXKHHIX KaHana (canalis semicircularis) — ByToBHAHBIE TPYGOUKH, KaxKaas
M3 KOTOPHIX CBA3AHA ¢ OCHOBHOM MONOCTBIO MEWOYKA B ABYX TouKax. [Tanykpykusie
KAHAIBI JIEXAT B TPEX KYNAPHBIX AX. Kpyrietit mewodek
06padyeT noasiit BeicTYN (lagena), a y PeNTHAKI, MTHU ¥ MIEKOMHTaILMX — Gonee
KpPYNIHOE BHIMAYHBAHHE, YAUTKY {cochlea), Ha KOHLIE KOTOPOH MOTYT COXPAaHATLCA
OCTATKW YIIOMSHYTOTO BHICTYNA. OT 3TOTO Xe MELIOYKa OTXOAMT BBEPX YIKUH xatal,
0BBI4HO cneno — THYECKUR NPOTOK. co-
IEPXHUT MEJIKHE HIBECTKOBLIE TPaHy/Ibl. [1pH IOBOPOTAX TONOBLI OHA NEpeMElaeTes B
TIOYKPYKHBIX KaHaNaX, KaK 6bl OTCTaBast OT IBHXEHHH TAGHPHHTA N0 HHEPLUHH. DTO

pacr Bp p KaHa10B (B )
YYBCTBYIOUIAMH [OYKAMH, KOTOPBIE CHAGXEHB! KYTIYTaMH M NOCTPOEHB! KaK BIONHE
THIHYHBIE HeBPOMACThI. TaxuM 06pa3oM, MONYKPYKHbIE KaHATb! MPEACTABIAIOT coboR
HIATYMKH YTNOBBIX YCKOPeHHH. EIE PO BHYTpEHHEM YXe NPHCYTCTBYIOT HEBPOMACTHI
ABYX THTIOB. Y TPEX M3 HHUX, TIPUHAILTEXAILNX ONHOMY THITY, KYTY/! NepenoTHeHb! Ha-
BECTBIO W NPEBPALLEHb! I OTONUTH, MOAOGHE TPYIUKOB, KOTOPbIE BLI3LBAIOT PEAKLMIO
PELENTOPHBIX { IX) KJIETOK Ha P CHJIL TAXECTH W IPYrHe THHeRHbIE
p HakoHell, Hesp BT KaTeTOpHH, T2K Ha3bIBAEMbIE COCOUKH,
H3BECTHbIE TaKke B TPEX BAPHAHTAX, CNYXAT NaTYHKAMH BUOPALMK, Mpexae Beero,
3BYKOD. OIMH H3 COCOYKOB, #, BCTP TOMBKO Y HA3EMHBIX
NI03BOHOUHBIX. OH PACTIONOKEH B YIUTKE U PaCTAHYT BAOMDb BCEH €8 IMHBI, Y MIEKO-
TMTAIOLIMX HAJBIBAETCA KOPTHEBBIM OpraHoM. B: 1€ KIETKH BCeX 0B
BHYTPEHHETO YXa OTUIETEHB! OKOHUAHUAMH CNYXOBOTO HEPBA, KOTOPIH NepenaéT B MOIT
TIOPONAAEMbIE HMH CHTHANTBL.

Y Ha3eMHbIX NO3BOHOYHBIX K BHYTPEHHEMY YXy CHApyXK NOGaBAeTCH AOMOAHH-

TENbHBIR OTAEN, CPeAHee YXO (CM. PUC. 39), COCTOALLIEE U3 3AMONHEHHOR BOIAYXOM

TIONOCTH, € CHapyXH HHCS
KOCTOMKH (Y MJIEKOMUTAKOWIMX — TPEX KOCTOYEK, CM. PHC. 168), nepenatoieit Kone-
GaHus ¢ 6apaGalHHOM NePeNoHKH Ha BHYTPEHHEE YXO. Y MAEKOMHUTAIOWHX, NTHL K
HEKOTOPBIX PENTUIHA T Ha 1He Gosee WK MeHee
T1YGOKOTO HapyXHOTO ClyXOBOTO npoxona NO3TOMY OHa XOPOLUO JAUIHILEHA H MOXET
6biTh Bonee HexHOR. MNEKONKUTAIOIMM NIPHCYILEe HAPYXHOE YXO Haubosee MONHOTO
COCTaBa, NOCKONBKY OHO BKJIOHAET €IUE KOKHO-XPSLLERYIO CYXOBYIO PaKOBHHY, He-
CKONTBKO NMPe0Bpasyiolylo 3BYKOBbIE BOMHEL Y NTULL aHATOTHYHYIO PONib HIPAIOT Nepbs
0coBOR CTPYKTYpbI, MPHUKPBIBAIOILIHE HAPYXHBI CITYXOBOR NPOXOA.

Opean 3perus TIO3BOHOYHBIX — MasHoe 36n0ko (bulbus oculi; puc. 42) — MOKpLT
CHapyXH TBEpIOH o6oNOUKOH — ckiepoit (sclera; pHc. 42, 70) U MAXONHTCA B COCTOR -
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HMUH TYpropa, BYIOLLIETO ero Gopmbl. Ha nepennest cropoHe
TNa3a CKUIEPa OYeHb TOHKA H BMECTE C Haleraloel CHapyxu XoxeR o6pasyer npo-
3paqHYI0 H OGBIYHO CEPHHECKH BHNYKIYIO POroBHLY (cornea; pHc. 42, I13). 3a Helt

AeTCH Kxamepa Iasa, Tpoap: Aanaroft
{humor aqueus) u orp: B LTyOMHE (iris; puc. 42, 16) co
3pauxoM {pupilla; pHc. 42, 15) B cepeanne. M3HyTpH K 3payKy HENOCPEACTBEHHO TIPH-
MBIKAET XpYCTaTHK {lens; puc. 42, I7) — ¢t JNIHH3a ¢ #t Npo3p: BIO

¥ NOBHIICHHBM KO3 GOHLUHEHTOM NPETOMICHNA, — ABHXEHHA KOTOPOTO MOIBONSAIOT
OCYIUECTR/IATL HABOAKY H3OOPAXEHHA Ha PEIKOCTb (AKKOMORALHIO). ¥ NMEPBHYHO-
BOIHEIX MO3BOHOYHEIX, aMPHOHI ¥ IMEN XPYCTRNHK JUIA 3TOMO HEMHOTO CMEILACTCH
BIQUIb OTITHYECKOM OCH 171233, @ Y OCTAIBHLIX PENTHANM, ¥ NTHL H MICKOMHTAIOLUHX H3-
MeHseT $opMy (CTerneHs BRNYKIOCTH). [103anu XpycTannka ocHOBHOM 061EM I1a3Horo
A6I0K2 JANO/HEH MPO3PAYHBIM CTYREHHCTHIM CTEKIIOBHAHBIM TeIOM (COTpus vitreum;
pHc. 42, 3). Tlpoias ckBo3b Hero, JIyYd CBETa NaJalOT Ha ceTHaTKy (retina; puc. 42, [),
CBETOYYBCTBHTE/ILHYI0 06QUIOUKY IM1a3a. JIIOBONKITHO, 4TO COBCTBEHHO PELENTOPHAIE
KIIETKH Ha e CTOpOHeE, npoys oT

caera. [1puél CBeTa, KOTO] 3TH KNETKH, BHIMIAIAT ABOAKO, TOHKHE
# o6nagamlune BRICOKON HYBCTBHTENLHOCTBIO MANOYKH NEPEMEXAIOTCH CO BATYTAIMH
KO/IGOYKAMH HECKQIBKHX KATETOpHH, 6oiee HH3KAsA YYBCTBHTEIBHOCTh KOTOPLIX Pas-
JIMYHA N0 OTHOLIEHHIO K PAJHBIM YACTAM CIEKTPa — OHH OGECNEeYHBalOT LIBETOBOE
3peHHe. B Tonle ceTdaTKH PaCTIONaraloTCA €IUE ABa CNOS HEPBHBIX KACTOK. M3 HUX
HapyXHbIH (CPeIHHH CNIOf ceTyaTKy; PHC. 42, 9) OCYILECTRISET HEKOTOPAlE AMEMEH-
TapHBIe OTIEPaLMH MO 06PaGOTKEe HIOEPAKEHHSA, a KPYTIHbIE HEPOHBI BHYTPEHHETO

13 12 17 19 9
Puc. 42. Cxema maza Pa3pes BOO/B OMTHYECKOR OCH:
1— petua; 2 — ofanouka; 7 — Ten0; 4 — ok GoTOpeuenTOpOB; S — MU~

MEHTHAR OBQNOUKA; 6 — AMKA CETUATKM (XENTOE MATHO), 7 — BONOKHA IPHTEABHOTO HepBa; 8§ — ranraid
IPHTEBHOTD HEpBa (BHYTPENNMR CTOM CETUATIH); § — rAMTANR ceTNATKN (CpexuuR ciofl); 10 — cxnepa;
71—~ xopuys; 12 — anuaepmitc; 13 ~ porouua; 14 — nepenwsn Kamepa masa; 15 — pavok; J6 — pa-
AywitHa; 17— XpycTanux; 18 — pecHKumoe Teno
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cnos (puc. 42, §) MOCKLIAIOT B I MO3r co( 3K i
Heps (puc. 42, 7). Hepe ¢opmupyetcs Ha o6palieHHO#W Briepél CTOPOHE CETYATKH H,
NpoGoaan €€, YTOGH BLIATH U3 DIa3HOIO AGIOKA, BRITECHAET PELENTOPHBIE KICTKH, 3THM
0BYCNORNEHO CYLIECTBOBAHME CIENOro NATHA. HapyXHOM CTOpOMOi ceTdaTka ILIOTHO
TpHIeraeT K oKpyXaoolleft e€ MUIMeHTHON obonouke (tapetum nigrum; puc. 42, 5),
B KOTOPYIO ke HEMHOTO MOTPYXEHL MANOYKH H KON60ouKH. TIoBepX NHIrMeHTHOR
060MOUKH pacnoNoxeHa cocyaMcras obonoyka {(membrana chorioidea; puc. 42, 2),

TBEHHO TOACT! CKIIEPY H THTAIOMIAN INaIHOE ABNOKO. ¥ HEKOTO-
PLIX XHBOTHBIX M3 PAXTMHHLIX KJIACCOB ITATMEHTHAA H COCYAMCTAA 0GON0MKH MOTYT
B 6 TBE Tb I'YaHMH, uM Breck peibbefl YelIyH.

DopMupyeTca 3epKansile, GIarofapa KOTOPOMyY NOBLILIAETCS OCBEIEHHOCTS poTope-
LENTOPOB, NIPH 3TOM 3PAYOK SPKO CBETUTCA B TEMHOTE, €CHM 06PAlEH K HCTOUHHKY
cBera. TlepeHue Kpan ceTYATKN TUIMEHTHOM B COCYMCTOM! 060N0YEK 06 BENHHEHEI B
PanyKyHe, KOTOPas CONEPXUT MBILLIEYHBIE BONOKHA (KOJILUEBRIE U PANHANBHEIE), MO~
IBONSIOLIHE MEHATH BENHIHHY 3payuKa.

TleppoHayanbHbIR 3a4aTOK [MaIHOTO AGIOKA, BOIHK Ha paHHeH IMOPI
HAMBHOW CTANMM, MPEACTARJIEH YACTLIO HEPBHOM TPyOKH, 60KOBON cTeHKO# Mnpo-
MEXCYTOYHOTO MO3ra, Ha KOTOPO CHayana 0BpayeTca MONLIA GOKOBOM BHICTYN, Tak
HalslBaeMbIf I1a3Hofi ny3sips. TToaxe ero 860K cTeHKa TeA
BHYTPb, HACTYTIAET CTAAHA NBYXCIOAHOIO I1a3Horo Gokana. HapyxHsift ciofi o6pasyer
3aTEM [THIMEHTHYIO OBONOYKY, 2 BHYTPEHHHA — CeT4aTKy IMaza. [IpHYéM, MOCKONMBKY
K CTEHKH TpY6KH (3TO
6bIBLIAS HADYKHAS [IOBEPXHOCTE HEPBHON MTACTHHKH IKTONEPMbi 3apO/kilua, H3
KOTOPOW OHA CBEPHYNACL), HEYARBUTENBHO, YTO PELENTOPHBIE KIETKH MOARIAIOTCA
MMEHHO Ha Hefl, XOTA OHa M oBpallleHa NPoYk 0T 3pauka. ITon RAHSHUEM [MaIHOTO
60Xaa OT NPOTHBONEXAWIEH eMy IKTONEPMEI OTIIHYPOBEIBAETCA 3a4aTOK XPYCTaNHKa
B BMIC TOHKOCTEHHOTO MOAOro maphnka. Mosxke ero januas (06paIléHHas BHYTPb
60Ka/ia) CTEHKa YTOMUAETCA, BHYTPEHHAR MOIOCTH JAXUMaeTCA. M3 MesonepMsl,
OKPYXaIOLIEH 3a¥aToK rnala, GOPMHPYIOTCA cOCynHCTan 06010YKa, CKIepa H OT-
YacTH CTEKIOBHIHOE TeNO (ME3ONEPMa IPOHHMKAET BHYTPE IIa3HOrO BOKaTa CKBOIb
mens B ero crenke). Takum o6paiom, rmai GopMHPYETCA HI MHOTHX HC B
rof0Be 3apOAbILIa. DTO H YACThb LEHTPATLHON HepBHOM cHCTeMbl (rMasHofl 6okan),
H IKTOEPMA ITOM 06NACTH rONOBLI (CHAYANA XPYCTANMK, 3aTeM HApyXHbIft cnoft
POTOBHILEI), H ME3ONEPMA (COCYAMCTas 060I0uKa, CKIEpa, CTEKIOBIAHOE Teno). Me-
30[EPMANLHOE TIPOMCXOXKAEHHE HMEIOT H BHELIMHE MBILINL [1a3a, BOSHUKUIHE H
HECKOMIBKMX MHOTOMOB TOJIOBBI.

Opzan 060HANUA Y BCEX TOIBOHOTHBIX NIPEACTARAET cOGOI napHoe 06pa3oBaHHe;
ZIaxe Y KDYIIODOTHIX NIPH HX EAMHCTBEHHOM HOMPE OGOHATENBHBI MELLIOK OTYACTH pad-
ABoeH. Opran OGOHAHNA NPEICTARICH HOCOBOM MOJIOCTBIO, KOTOPAA HIHYTPH BHICTAAHA

o6oHs anHTenHeM. Pacr B HEM PEUENTOPHBIE IUTETKH YHUKATBHBI,
TIOCKONBLKY (aKTHYECKH MPENCTaBAAIOT cob0K HeAPOHH (MEPBHYHO-YYBCTBYIOUIHNE
WIEeTKH}, TE/ILHO NEHEPHP! CHTHAI H €ro B OGOHATENbHREIE

JYKOBHUBI MEPENHETO MOITA 110 CBOHM OTPOCTKAM — BOIOKHaM OGOHATETLHOTO HepBa.
Pasi yBenHUEHHSA TIOWAAH OBOHATENBHOTO IMUTETHS OH YNOXKEH CIUTANKAMH. BaxHbt
€nocoBhl NPHHYAWTEABHON CMEHBI POG BOIBI KITH BO3AYXa B HOCOBOM NONOCTH. Y Ha-
IEMHBIX [J0IBOHOYHBIX HMEIOTCSH XOaHb!, BHYTPEHHHE HOIPH, COSIHHAIOLIHE HOCOBYIO
TIONOCTh € POTOMIOTOUHOH. OHH 06IYKHBAIOT KaK OPraH 0GOHAHHS, TaK H CHCTEMY
ABIXaHHUA BO3OYXOM.
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Oprans Onu 14 TeAbHON TPYGKON H BKIO-
4aI0T ABE KPYTHhie MHUIEBAPHTENbHbE XEIe3bl — NMEYeHb U MOMKEIYIOUHYIO Xeesy.
TTHILEBAPHTEABLHYIO TPYEKY NEMAT Ha NMEPERHION, CPENHIO H JANHIO KHUIKY (pHC.

43). TlepennAs KUK BKIIOYACT POTOL: Y0 NOJNIOCTD, H KENYAOK.
Tnotka ( otaen TeIbHON TPYGKH, NPOHHIAHHIR XKaBepHBIMH
ILENAMH) TEM CAMBbIM HMeeT TBEHHYIO CBA3b C NIPHMMTHBHBIX XOP-
ZOBLIX H TEP! ONHBIX uHBIX. TT OTAEN [OTKH Y NPUMUTHBHBIX
8 # Bo WIH JaXBaTe MMM, — DOTOBAN
nonocts. E€ BHYTPeHHAR BHICTHIKA 06PalyeTcsa NyTéM BBOPAYMBAHMA SKTOLNEPME],
TAKHM OBPa3oM POTOBOE OTBEPCTHE TCS B YOIy . Ha gue p

nonocTH obkYHO pacnonaraeTcs ALK (lingua), a kphitia o6palopana HEGoM. Y Gonb-
UIMHCTBA YEMIOCTHOPOTHIX, T.€. TIOYTH Y BCEX COBPEMEHHBIX NOIBOHOYHEIX, YEMTIOCTH
BOODYXEHM! 3y6aMu, MaTEPHal KOTOPMIX XHMHUYECKH WICHTHYEH N0 OTHOMICHHIO K
KOCTH. B paieutuu 3y60B NOIBOHOUHBIX YHACTBYIOT CIEUMATBHbIE PA3HOBHIHOCTH
CK 0B, T M3 3K Otk IeHTHH OfOHTOGNa-
CTH IPHNIQN3AKOT H3 HEPBHOTO IPebHs, a Imans Bl — H3-
MEHEHHEE $a3abHblE KNETKH.

Iotxa {pharynx) cas3aHa ¢ ALXATTEHOR (BYHKIIMEH He TOIBKO Y NEPBAYHO-BOMHEIX
TIO3BOHOYHRIX, HO H Y HA3¢MHBIX, NOCKONBKY NETKHE 06Pa3yloTCs B CBA3M C 3a4aTKaMK
YeTBEPTOMN Mapbi XKaGepHbiX Lened.

3a mioTioH cremyet — B XCJIYIOK Tpy6Ka € CHIBHO
PACTKHMBIMH BIMH X {gaster) npeacTarnget coboit 06-
HIMDHYIO KAMEDY C ellié 6071e¢ CIIBHBIMH CTCHKAMH, BEPOSTHO, BO3HUKILYIO Y APEBHHX
XHILHBIX PHO KaK BMECTWIHILE L1A Gonee Wil MeHee KPYMHOA TOGLYM M yHacuIeno-
BAHHYIO BCEMH HAIEMHEIMH TO3IBOHOYHALIMH. [UI XKENYIKa XaDAKTEPHO MTHIIEBAPEHHE
B TIPHCYTCTBHH COMAHON KHCIOTH, [IO-BHIHMOMY, IEPBOHAYANLHO HTPaBIIEH POTb
XOHcepBaHTa. OT cpenHelt, HIH TORKOH, KHILKH, B D T
B CJ1aB0 WENONHOM cpefie, MOJNIOCTL XeTyIKa manxok YPBI —

Puc. 43. Cxemsl ardHEPEHUMPORKH NTH-
IUEBAPHTENLHON CHCTEMA! ¥ NyHenEpsIX
KOCTHHX PHOG (A) H BHCLIHMX Ha3eMHBIX
MO3IBOHOYHBIX — aMHHOT (5):

1 — POTOTNOTOUNAA NIOAOCTH; 2 — NHILEBOR;
3 — Neuens; # — WETUHHA My3nph; 5 — KEM4-
MIH MPOTOK; 6 — XENYAOK; 7 — ABEHARUATH-
NEPCTHAA KHWIKA; & — MQIKENYIOYHAR MENesa;
9 TOHKas KMLKa; JO — <CTIHPATLHARY KR~
a; /7 — auanbHoe oTBEpcTHe; 12 — NiaBa-
2 13 — NRAOPHYECKHE NPH-
natkn; 14 — Tpaxes; 15 — nérxoe; 16 — crenas
KuwKa; 77 — npamMas xuika; 18 — oTsepcTHe
Knoaky; 19 — ToNCTan KHiKa




MUIOPHYECKHM CHUHKTEPOM, 3aXKMMAIOWMM NIPH COKPALLEHHH MPOCBET KHIUETHOR
TPYOKH. BHYTpEeHHAS cpefla TOHKOR KHILKM B 3HZYMTEIBHON Mepe ONpenenseTcs ce-

KPYMHBIX TENBLHBIX XKENE; Ty4akHO riedeHH (K&, ]
NPOTOK) H MOLKENYAOYHON XeNesb! BMaaloT B caMoe eé Hauano, KOTOpOe HalBaHO
ABEHANUATUNEPCTHOR KHWKoR {duodenum). MMEHHO B TOHKOR KHILKE NMPOTEKAET ¥
o Ba MHBIX npouecc " MHILH,
Braronapa Mano# BeMuKHe e€ NONEPEYHHKA ILIOLIAAb CTEHOK BEIMKA OTHOCHTENBHO
BHYTPEHHENO 06BEMA, YTO CIOCOBCTBYET 3¢ HEKTUBHOMY BCACIBAaHMIO. Y aKYJIOBBIX
PHE TOHKaR KHWIKA NPEETBHO KOPOTKA.

Y Ha3eMHBIX NOIBOHOUHBIX KOHELl TOHKOTO KHILEYHHKA PE3KO NEPEXONHT B JATHIO
KHLIKY, B KOTOPOR OCYILECTBAAETCA 06paTHOE He Bombl M dop
UIOTHBIX KCKPEMEHTOB. Kak MpaBino, y penTHAHA i MIEKONHTAIOIHX HaYalo 3TOro
OTeNa PACIUMPEHO, ACHMMETPHYHO, HEPEAKO CHIBHO BEITAHYTO B JUTHHY, TEM CaMBIM
o6palys cnenyio KMILKY {caecumm; pHc. 43, J6); y NTHU B 3TOM MECTe OTXOIHT napa
NPaKTHYECKH CHMMETPUYHBIX CENBIX KUIWOK. [NaBHan e 4acTh 3aAHeH KHIIKK — 3T0
TOICTas KHIWKa {colon), OHa MOXET UMETh Ha KOHME ellE NPAMYIO KHLIKY MU HaKO-
TIEHHMA W BLIBPACHIBAHHA TBEPABIX OCTATKOB MUILH. 3aAHsA KHILKA OTKPHIBACTCSA He-

BEHHO HapyXy OTBEPCTHEM (anus — ¥ KPYTIOPOTHIX, BONBIUIMHCTBA
KOCTHBIX Pbi6 K MOYTH BCEX MIEKOMUTAIOILHMX) WIH B K10aKy (cloaca), o61uu#t BeIBOAHON
oTen TeTLHOA H MO! CHCTeM. BHICTHIIKA JANHETO OTPEIKA KMILKH
WIH K102KH HopM TCS 3a CYET B 3K

Teuenb {hepar) pacnosoxeHa B 061aCTH XeNyaKa. DTO CPaBHHTENBHO KPYNHOE
TUIOTHOE, TOMOTEHHOE TENIO, 0GPaIOBAHHOE MaCCOR NPAKTHHECKH ONHHAKOBHX IHTO-
ZepMAbHBIX KIETOK TeNaTOLKTOB. [TeyeHb MPOHHIAHA PAIBETRICHHAMH MEYEHOYHOTO
TIPOTOKA, HECYLLETO XEM4b, K [YCTON CEThIO KPOBEHOCHEIX COCYAOB — apTepHit M BEH.
TlomxenynoyHas xenea — CBETNO-Cepoe, pexe Geoe phxioe Teto, oGbenHHEHHe
MEJTKIX XKENEI, CXOAHBIX C PACMIOMOKEHHLIMK B CTEHKAX TOHKOH KHIUKH. Biarogaps ux
KOHfIeHcaluu ¢ 0BpasoBaHHeM EIMHON KPYNHOM Xeleabl YCTEUHO PELaeTes anada
GHICTPOrO YCTAHORNEHHA B HOBOM MOPUMM MaTepHata, NOCTYMHBILERO M3 XETYAKA,

cpenb, na a¢eKTHBHOTO NepesapubaiHa nuuM. Moa-
XENYROYHas! XeJle3a BhLAeNAET GepMEHTHI, PaCLUENIRIONIHE GeTKM U XHDbI B cnaborue-
JNIOYHOR cpene (3To, MpexXae BCEro, TPHICHH U innala). XKEnyb, BoLIeAeMan NTeYeHbIO,
HEATPATHIYET KHCIOTY B I M3 XeJIyaKa Macce H, KpoMe TOro, Co-
cOBCTBYeT IMYMBI] XHPOB, YTO LUIA UX NEp TnasHb1t
HCTOMHHK XEM4H — eMOINOGHH H3 OTXHHBUIHX KPACHEIX KPOBAHBIX TENELl, KOTOpbI B
PacTBOpE SUOBHT, HO 06e3BpEXUBAETCA MedeHbio. Kpome Toro, neyeHs ocylecTBAReT
ZIETOKCHKALMIO (OYUCTKY OT 1X KPOBH, NpH K Hel ot
KMIIEYHHKA, ¥ 3aNacaeT NHTATENbHbIE BEIECTBA B BHIE XKHPA WIH MHkorena. Hakonen,
Yy HacTH puIb M y BCEX HAIEMHBIX TTOIBOHOMHIX TIEYEHb CBAILIBACT AMMHAK (SLOBHTHIA
NPORYKT pacrana GeKOB), CHHTEIHPYS H3 HETO MOYEBHHY WM MONEBYIO KHCAOTY.
Opl'allu DBIXAHHN. y TIEPBHYHO-BONHbIX IO3BOHOYHBIX NbIXaHHE OCYLUIECTBAACTCA

TIPH NIOMOLLM CIIELHA, 0 anmnapara. [JaBHbI# KOMNOHEHT Xa-~
6pb1 {b hia) — aTo T¢ 1€ M HEXHBIE XKat TenecTKu, pacr
PALAMH 110 KPasM XKaGepHbIX LIeNen.

OpranaMn BOAYIIHOIO ¥ Ha3eMHBIX 110! UHBIX CAYXAT JIETKHe. BT0

TOHKOCTEHHbIE K HEXHBIE, BLICTIAHHbIE BHNIJCDMOVI ANACTHYHBIE MEUIKH, OTKPLIBAO-
wyecs B DIOTKY Ha 6DIOLIHOM cTOpoHe. Mx BHYTDEHHSAA NOBEPXHOCTL HOCHT Gonee
WIH MeHee Bblpa)KBHH!slﬁ SAYEHCTBIN XAPAKTEP — OT CETH HEBbICOKHX NMEPEropoAoOK,
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PAMENAIOWNX A4ERKH, 10 MIOTHOM Iy64aTolt Maccht, MpoHM3aHHOH kaHanamu. Kax
yXe CKa3aHo, NETKHE pa 3 [V xabq 3AKNTanOK
wabepHux wened. JETKHMH 06XAfAI0T TaKXKe HECKOTOPKE NIDHMHTHBHHIE KOCTHHE
puibhl. [10-BHIHMOMY, IU12BATENbHM MY3LIPh BOIHHK KOTAA-TO Y IPEBHHMX MPEACTa-
BHTE/IEH ITOrO KIACCa B KA4ECTBE OPraHa BOJMMYUIHOTO AbXaHHMS.

Cep. TPAHCIIOPTA BOLKI, KHC-
110pOofa, MIHTATEABHAX BEUIECTB, MPOAYKTOB pachan, a TAKKe XHMHYECKHX CHIHANOB
{ropMOHOB) ¥ HMMYHHAIX (AKTOPOB NPHHAANEXHT CEPAEIHO-COCYAKCTOR CHCTEME.
HakoHel, 372 CHCTEMa ODraHH3Ma y4acTByeT B PacpeneNeHMu Temia. OHa COCTOHMT
¥ MO3BOHOYHBIX M3 3AMKHYTOH KPOBEHOCHOH CHCTEMB M HE3aMKHMYTOR numMdaTHse-
cko# cuctemsl. Brnaronaps ap HOMY y CEPIEYHBIMHM
COXPALUEHHSMH B apPTEPHAX H KANH/IAPaX, IU1a3Ma KPOBH NPOCAYHMBAETCH CKBO3b
CTEHKH KATWLUISAPOB B MEXKIETOYHbIC POCTPAHCTBA OKPYXAIOUIMX TKaHeH M 3ateM
IO CHCTEME TMM(ATHYECKHX COCYIOB H JIaKyH BHOBb BOIBPALIAETC B KPOBEHOCHYIO
CHCTEMY, 3 HMEHHO B OTIPENEEHHEIC YHaCTKH BEH. B IUlasMe KpoBH — GecuseTHOM
KUIKOCTH — IUTABAIOT Ge/inie H KPacHble KPOBSHBIE KIETKH, THMba CONEPXKHT TONLKO
6esble Tenbua.

Kposerocran cucmema (puc. 44) cocToMT H3 cepaua {cardium, cor), cocTamisio-
LUETO LUEHTPAILHBIA OpraH " €oCynoB, 06pasyIolMxX

yio Cepaue B GPIOLIHOM A0PTH KaK
MECTHOE o HOoEe MMH CIEIYIOUIHMH OPYT 32 APYroM
otzenaMi. Po/ib Hacoca B HEM B IIPOCTEHILEM BAapPHAHTE BRINONHAET OfHA KAMepa ¢
TONCTHMHI H3 0co60# PEYHO-NIONOCATOR MYCKYIATYPbl — XEIYIOHEK
(ventricufus). 3ToT Hacoc ZEHCTBYET UMKIHYECKH, C MEPEPLIBAMH, TOTHA KaK IO Ka-
NHUISpaM Xabp H Tea XPOBb IBHXETCA C BOMCE WIK MEHEE IOCTOAHHON CKOPOCTBHIO.
Hecosnasnenne paboyero pexuma TpeGyeT KOMIEHCALIHH, TIOITOMY TIPEXIE YeM T1o-
MAcTb B XKENYIOYEK, KPOBb NMPOXOOWT B CCPILE YEPE3 OTHH WIM OaXe 1Ba IOTIONHH-

T&IbHO TENBHBIX OTOENA — nmasyxy (sinus venosus)
] {atrium). 910 KDOBH, 3aTPy304HbIC KAMEPHI LIS
XENYIOUKA. A 32 KETYIOYKOM T10 XO@y KPOBH MOXET C/IEIOBAaTh OTAENbHAA KaMepa
aMOpTH3aTOpa, CKaYKH —ap HBIH# KOHYC cepaua
{conus arteriosus). ¥ MonawIAIOLLEro GONBIIMHCTBA KOCTHLIX PHO, a TAKKE Y BHICIUKX
Ha3eMHBIX pob TOpa K {arteria) —

COCYIaM, HECYILIMM KPOBb OT CEPIIa K OpraHam Teia. OT OPraHoB K Cepilily KpoBb BO3-
BPALIAETCH 10 BEHaM (vena). APTEPHATLHYIO K acﬂomylo KPOBb PAVTHYAIOT 110 HHOMY

KpPHTEDHIO. A HOH CYHTAIOT {OKCHT YI0)
KPOBb ¢ HHIKOH KOHUEHTPaUHEH pacT & YT, H, 2 —

KPOBb, GEIHYIO KHCIOPOIOM, HO C OTHOCHTEIBHO BHICOKO! KOHUCHTPALIMEH yIeKHC-
nothl. Y miep! OIHBIX — KPYINOPOTHIX K PHIG — KPOBb B cepaue

BeHO3Had. OT cepaua OHa HANPaBIAETCA B XKabphl, TIe CTAHOBHTCA aPTEPHATBHON
H 3aTeM TOCTYNAeT K OCTATbHALIM OpraHaM Tena. OTTYIa yXe B Ka4ecTBe BEHOIHON
KPOBb BO3BDALIAETCA B Cepaile. TaxuM 06pa3oM, CYUIECTBYET ONHH-EXHHCTBEHHbIH

Xpyr HHIIE B pycne He np HT
apTEPHATLHOR M BEHO3HO! KPOBH. B cepaue ToNbKO OIHO MpeacepmHe.

v OpraHnl 0 NETKHKE Cx B CTOpOHE
oT ap HBIX CTBOJIOB, KPOBb H3 Cepillia B TQJIOBY, TeM CaMbIM KPOBb B

CEpIIUe 3eMHOBOIHBIX HE MOXET OCTABATLCH HHCTO BEHOIHOM, OHA IOUDKHA GHITh XOTH
6b1 cMewaHHoM. Tak 1e10 ¥ OGCTOMT B HeACTBHTEIBHOCTH. KpOBb M3 NETKHX He npo-
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Puc. 44. Cxembl KPOBEHOCHOR CHCTEMBI B TPEX
HBIM XHBOTHBIM:

A — HeCMEUIAHHOE KPOBOOSPALIEHKE C QXHAM KPYTOM (aXyna); 5 — CMELIAKHOE XPOBOOBPALIEHHE C 1By~
B

M KPYFaMK - € RBYMA KpyraMu (1THUa); J — IPHHOCHILHE
XaBPHMIE APTEDHK; 2 — HADYXHAS, HIH HHAHAS, ADEMHAA BCHA; J — KETYAORCK; 4 — KIORBCPOB NPOTOK:
5 — nesd vena; 6 — Janunn BewHa; 7 — BOPOTHAR BEHA TEHEHH: & — NOUKA; 9 — 00~

POTHast BeHa nowKs; 10 — XBOCTOBAR apTepHA: /] — XBOCTORaX Bewa; /2 — BOKODAA Bewa: 13 — APTEDUM
X BRYTPCHHOCTRM; /4 — CrinmHas 20pTa; 15 — enosmas masyxa; 16 — peacepiue: /7 — apTepHATBHbIA
KOHYC; 18 — MEpEAHFs XapUHHATbHan pewa; 19 - Eponan 20pTa; 20 — BHYTDENHAA APEMHAR BEHA:
21 — cOnumH npotok; 22 — obIlaA CONNRR apTepits; 23 — MeBAs Ayra 20PTHI; 24 — JNEBOE NPEUCEPUKE:
25 — nérounan aprepw; 26 — nérousan newa: 27 — Bpiownan nema: 28 — HaaupCHNas apTepus: 29 —
Senpennan sena; J0 — 6enpennas aprepus; 3/ — obitiax TOARIOWHAA KeHa: I2 — JATHAR NOMAR DEHA
33 = nérxoe; 34 — npasas fyra aopThi; 35 — npasoe npencepane; 36 — mieuenan aprephs; 37 — Mnete-
Bas newa; 3§ — (pyIHAA sewa; J9 — rpyanas apTepis; 40 — AETOMHIN apTEpHATbHBA CTEON; 41 — Keny-
nowks; 42 — 6p) vera; 43 — aprephs: 44 — ceAMMWINAA DeHa; 45 —
sena; 96 — aprepHA

ZIONXAET ABHXKEHHA IO aPTEPHATLHOMY DYCNTY, KaK OC/E NMPOXOXKIEHHS XKabp y puib, a
BO3BPALLIaeTCA B cepale NO JETOYHOM BeHe, 3aMBIKaloleR BTOPOH, Matblit, KDYT KpPOBO-
obpatleHus (cM. puc. 44). B cepalie nocTynuelras Cioaa MOPLUHUA apTEPHATLHON KPOBK
PacrpenenseTcs MeXay OPTaHaMM HEPABHOMEPHO, OCKQMLKY BCTPEHAETCA C BEHOIHOM
KDPOBBK> TONILKO B XKE/YIOUKE M HE YCTIEBAET MONHOCTBIO CMELMBATLCA ¢ Helt. [Ipu 3TomM
BaXHO, YTO Mpeacepanit y obnanatenelt BTOporo Kpyra KpoBooGpalieHus 1sa — 1o
OHOMY 1S K&OKZOTO KPYT4, @ apTEPHANBHBIA KOHYC MOAPa3AENEH TPOAKILHBIMH Nepe-
Top Ha KaHa/bl, HanbHeRllee BETRIEHHE Ha apTepPHATBHbIE
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cTBONN. [Lift PENTHANA XapaKTepHH ABa BAXHHX HOBOBBEIeHHA. Bo-mepssix, aTo
YCROXHEHHE BHYTPEHHETO CTPOEHHSA XEeNyI0uKa, JOTIQIHUTETbHO OIPaHHYHBalOLIee
TiepeMelUHBaHHE B HEM KPOBH, BO-BTOPHIX, TOJIHOE Pa3leieHHe aPTEPHATBHOMO KOHYCa
Ha TPH COCYla. Y NTHL K MIEKOMHTAIOWMX, obranaTeseit HeThIpeXKaMEPHOTO cepaua,
OHO MONHOCTLIO Ha aBe qeM ycT He apTepH-
anbHOI M BeHO3HOW KpoeH. [TpaBoe H MpaBHIf

Manbiit KPYT, HaNpamisisi BEHOIHYIO KPOBb B JIETKHE, a NIEPast TI0JIOBHHA CEpAUa KadaeT
YHCTO apTepHaNbHYK KPOBb B GaNbLIOH Kpyr.

JAumpamunecxas cucmema COCTOHT HI THMPATHYIECKHX COCYIOB, CepIell H XeEd.
Tonbko KpyMHEE THMbaTHYECKHE COCYaB cobeTl TETHO-
TKaHHBIMU CTEHKAMH, MEIKHE Xe MPEACTABNAIT COGOH! NMPOCTO MEXKIETOYHBIE
TIPOCTPAHCTBA Tesla, KyAa XHIKOCTb (IU1a3Ma KPOBH, HO €3 3DHTPOUKTOB H ¢ Gonee
HH3KO! KOHUEHTPaUHeH 6eIKOB) COYHTCA CKBO3b CTEHKH apTePHit M KaIHJLTAPOB MO
MHHHMCM apTEPHANBHOTO JaBicHUA. JINMbaTHYECKHE CEPALA MPEACTARIALT COGOA

cocynos, X u 3a cuéT
muxon MYCKYNIaTYPhl B CTEHKaX WIH BHEIIHHX CHXHUMAIOUIHX MbllL. JTuMdaTHyeckue
XeJIe3bl — 3TO KPOBETBOPHBIE OpPraHbl, NP p Gestble TenbLA {. (2 [Thi)
K XpOBETBOPHLIM OpraHaM B TOM WAH HHOWM Mepe OTHOCHTCA Takxe cesieaéHka (lien),
KOTOpasi He CBA3aHa ¢ THMaTHYECKON CHCTEMOR.

R
@.-..e?;:ﬁmﬂ!!m.l

31 30 29 28 27 26 25 24 18 23

A

Puc. 45. Cxemnl Tena o
A — carMTTaTbHNR paspes; 5 — MOMepeuHNA patpes B OGAACTH TYAOBHI; [ — WabepHie uetk; 2 —
TONOBHOA MO3T; 3 — ONOBHAS NOYKa {NpOHedPOC); 4 — NEKOE (MMM MNABATETLHMA NYIHpL), 5 — o1-
xenesa; 6 — Kanan ; 7 — ToHaaa; & — TynoBKILHAR NOXKA {MEIOHEHPOC);
9 — BOLBOR KaHAN (apXHePHIECKHA NPOTOK), 10 — Tasodast NoMKa (Meranedpoc); 17 — sropuanmA
MONETONHHK; /2 — CMUMHOA MO3F; 13 — x0paa; 14 — BEPXHAR (HEBpansHas) AYrA Mo3BOHKE; 15 — Hi-
HAS Iyra NO3BOHKA; /6 — pe6po; 17— uenoM; /& — kuuKa; 19 — Gpusedxs; 20 — CUHHNAZ SOPTS;
27 — Teno noBOHKA; 22 — KA02Ka; 23 — MOMEBOR Ny3hips; 24 — Cenesénxa; 25 — XEnyRoK; 26 — XEm-
HMA (POTOK; 27 — XETHHBA NY3HPh; 28 — fewets; 29 — cepue; 30 — wHtonMIHan meness; 37 — po-
TOTMOTOUNAR NOTOCTL
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Ilonocts Tena. [o3BoHOUHbIE — O6nanaTenu BTOPHYHOMN TIONOCTH Tena, HIK

uenoMa (cM. puc. 45, 17), KOTOpRIl, KaK M ¥ TJAHLETHHKA, BEICTAAH MEIOLepMaTbHON
TNEHKOM, SpromunHOA. CTEHKA TeNa BRICTAAHA H3HYTDH TIAPHETATbHBIM IHCTKOM, BHY-
TPEHHHE OPraHL! ONETE! BUCLEPATLHBIM JIHCTKOM, & TIEPEXOIHBE CABOSHHBIE YHACTKH
HAIKIBAIOTCH Me3eUTEPHEM {mesenterium), B GPIOWHONA MONOCTH 3T0 6pbIXeHKH. 1o~
CKONBKY HCXOIHO NPHCYTCTBYIOT KK CIIKHHAsA, TaK H BpiourHas 6peIXefiky, nepeoHa-
4albHO LENOM PA3ALICH HA IBE TTONOBHHBI, JEBYIO H NPabyio. OIHaKO BO B3IPOCIOM
COCTOSHHH BpiolHas Gprixefika O6bIYHO OTCYTCTBYET i LIEIOM OKa3bIBAETCA EAHHBIM.
OH TIOZENEH U B NPORONBHOM Ero Kamepa —
CyMKa, OKpYXKEHHAA NePUKApAOM. OCTANEHAN YACTb Y GOMBIUHHCTBA OIBOHOUHLIX —
GprollHas, WIM NEPUTOHEANLHAS NOAOCTb, HO Y MHOTHX AMHHOT HMEIOTCS TaKXKE 0CO-
6ble IPOMEXYTOUHLIE OTALTL LEOMA, TIQNOCTH, PHIMH 1
nérxue. TAKOBEI KPOKOIMNILI, HEKOTOPHIE AIIEPHLBI M BCE MIEKOTHTAIOMINE,

Oprasnt BRAETEHHS. BrnenutensHas cucrema (pHC. 46 ) NpeacTanneHa y no3so-
HOUHBIX NTAPOA NOYEK, T.€. KOMNAKTHRIMH TENAMH, COCTOSLIMMH H3 TPYGOUEK, Novey-
HRIX KaHanbueB. KAHAMLIUL KOKIOA NOYKH OTKPHIBAIOTCA B CTIEUHATBHBIA BHBOIHOM
MPOTOK — MOYETOMHHK (ureter). MOYETOYHKKH TAHYTCS OO 3aQHErO KOHLA Tena, rae
OTKPLIBAIOTCA HApYXY WM B KNOAKY, OGLUIMH BLIBOAHOM OTAE WIS [TWILEBAPHTENLHOM,
BRIIETHTENBHOR H THBHOM cucTeM. [is 6 TBa IPynn SHBIX
XapaKTepeH MOYEBOA my3kIph (vesica urinaria), CBAIaHHBIMA C KJIOAKOH HIN HENOCPEn-
CTBEHHO C MOYETOUHHKaMH.

Opraust ‘OCHOBY penp: THBHON COCTaBAIOT NO0BbIE
KEJIEILI, FOHAB!, KAK [IPABHIO, NAPHBIE, PEXE HMEETCS THIIbL OIHA XKeNea — B UEHTpe
HIH TOILKO Ha OfHOM cTopoHe. B xeneae, {ovarium) afi-
LEKAETKH B HOM 3MMTE/THH, OTYETO MOHANA OGBIYHO HMeeT

NBEHYIO HopMy H XpY! VIO Tb. Coap AR-
LEK/IETKA, KaK NIPABIIIO, BLINAAAET HEPE3 Pa3phis OKPYKAIOUIETO €€ CKOIUTEHHA KITETOK
{donnukyna) B nonocTh Tena. OTTYAa OHa Yepe3 WHPOKYIO MEPENOHYaTYIO BOPOHKY
MoMnanaeT B WIHHHBIA CNEUHANbHRI NPOTOK — ARtueson (oviductus), KOTOPKM BbIBO-
LUTCA HapyXy HIH B KJOAKY.

Myxckue Heedsl — H (testiculus) — o6bIYHO HMeIOT Bonee
NpaBWIbHYIO HOPMY H LIAIKYIO, HATAHYTYIO 060104Ky. OHH HAXONATCA B COCTOAHKHH
TYPropa, I Ky H crniepMa HMOET B CTEHKAX 3a-
TIONHAIOLIMX [OHANY KaHaTbues. B NIPOTOKH KOB HETIOCPEACTBEHHO
CBAAHBI C CEMATIPOBOAOM.

novex u u {cM. puc. 46). Bu-
ACTHTeNBHAA GYHKUMS AONKHA ThCA C 1OBOJTBHO PaHHHX

cranuit SMEPHOHATLHOIO Pa3BUTHA, KOTAA aBCoMOTHAA BETHYAHA 1 DOCTYIIHAS CHOX-
HOCTb OPTAHH3ALMM 3THX OPTaHOB J4NeKH OT OKOHYATENLHOrO COCTORHUA. [Toatomy B
XOIle HMOMBHAYATLHOIO PAIBHTHA HHALUIMX NOIBOHOUHEIX GOPMHPOBAHHE MOYEK HAET
ABYMS BONTHAMH (32 HEMHOCHMH HCKMIOYEHHAMM), 4 ¥ BRICIUKX TOIBOHOWHBIX pa3-
BHBAIOTCA MOYKH TPEX noxoneHuit. [eppas Ha3bLIBAETCA NPEANOYKOH, NPOHEDHPOCOM
{pronephros; pHc. 46, 1), WiH rofoBHOM nouxon. E& KaHanbub! MOABASIOTCA NO OXHO-
MY Ha CETMEHT, HauHHas C NIEPENHEro KOHUA ueoMa. Kaxawift KaHaneu npoHegpoca

& KOTOpas OTKp! B LIEIOM H TIOKPBITA HIHYTPH MepLATEIbHbIM
MHTENHEM (HePOcTOMOM). TaKOBO YCTPORCTBO AEMEHTAPHOMO KOMITOHEHTa TIOYKH —
HedpoHa. JIpYrHM KOHIIOM KaHANbIILI TONOBHOR MOYKH COEAMHEHb! C OGLIKM, TaK Ha-
3BIBAEMBIM TTPOHEDPHYECKHM, TPOTOKOM, KOTOPRIA B Ka4eCTBE MOYETOUHHKA TAHETCA
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Puc. 46. Cxema cTpoeHuR CHCTEMB 4

A, r— B nowex; 5, [l — COCTORHHe y camoK; B,
E — y camuog; (A— B — xapTHua y aaMuni; /' — E — COCTOTHHS, XAPAKTEPHBIE LTH BMKHOT); / — rooB-
Mag nouxa (npeanouxa, mpoHedpoc), 2 — BOPOHKa ARuUesoma; J — AHUEBOR ; 4 — MONEBOR DY3nps;
S — wnoaxa; 6 — nonsdos KaHAT — npotoK; 7 — T noyxa (reps N
MedoHedpoc); 8 — MIGIEPOB KAHAN; 9 — COCYTHCTHR KNY6OK; /0 — BHEUIMRA LienoMINCCKas Kamepa; [/ —
BOPOHKH — HePOCTOMBI; /2 — AMMHHK; 13 — CeMeNHHX; /¢ — ceMABMHOCAWMHA Kanarel; IS — mo-
eunoe Tensue; 76 — nemns Tenne; /7 — DYIMMENT Me3oHebpHNecKof TOYKH; /8 — Ta30Bad MouKa (BTO-
pHUHAA, 19 — orop: ; 20 — mpWaaTox

Ha3al K BrIanaeT B KI0aKy. CBA3aHHbI C TNIOBHOA NOUKOM] YHaCTOK LenoMa 060co6n-
€TcAl B BUIe BHEIWHel KaMepnl npoHedpoca (pHc. 46, 70), H3 KOTOpo# MepuaTtenbHbie
BOPOHKH MOHSAT XHAKOCTb N0 MOYETOUHHKY HapyXYy. B CTeHKe BHEWIHEH KaMepb! TOUKK
PacroNoXeH KIy6oK TOHKHX apTepiit — apTepHon (pHc. 46, 9), 13 KOTOPLIX B KaMepy
TION aPTEPHANBHBIM AARIEHHEM OCYLIECTBAAETCA GUALTPALMA TLIA3MB KPOBH.

Y 6Gonee cTapliero 3apofbilla, kKorna HedpoHbl MPOHePOCa YCEBAIOT PAIBHTLCH
B 5—7 nepenHux CerMEHTaX TYIOBHILA, HX XapaKTep B MOCNEAYIOLINX METAMEPaX H3-
MEHSAETCA, 4TO CBHACTENLCTBYET O NEPEXONe K APYroft nouke — MepBHYHOR MOUKe,
MeaoHedpocy {mesonephros), UnK TYTOBHILHON nouke {puc. 46, 7). 3aeck GopMHpy-
€TCA O HECKOMBKO KAHAMBUEB Ha CETMEHT, M NIPH KAKIOM, MOMHMO BOPOHKH, HMeeTCs
MoyeyHoe (MK MaTLITMIHEBO) Tenblie. OHO MPeAcTarIfeT coBOt MATEHLKYIO LIEJIOMH-
HECKYIO KAMEPY (TaK Ha3hiBaeMyio 60YMEHOBY KAMCY/y) C apTEPHANbHBIM KIy604KOM
BHYTDH. [TpoHedpHYeCKHH NPOTOK NMPH ITOM TeM HIIH HHBIM CTIOCOGOM YIABAHBAETCH —
TIPOAO/IBHO PACIIETUIAETCA MM MPOCTO MEPEXOAHT K HOBOM MOYKe B KayecThe eé
MOYETOYHHKA, HO TOrAa BTOPO# KaHal Da3BHBAETCA 3aHOBO. [N 3THX NPOTOKOB Cy-
LUECTBYIOT CTapble TPATMLMOHHbE TEPMHHBL: MIOJIEPOB KaHAN, COXPAHSIOWHMA CBA3bL
¢ nipoHegpocoM (pHc. 46, &), M BoNbGOB KaHAT (NTO-HOBOMY HaIBaHHbI! HbIHE apxH-

MM NPOTOKOM), NMPHHAL Me: dpocy (puc. 46, 6). TynoBuiuHaR
TIOYKa MOXHIHEHHO GYHKLIHOHHPYET ¥ KPYIIOPOTHIX {0 KpaHHEeR Mepe, ¥ MMHOT),
PbI6 H IEMHOBOAHBIX.

Y caMOK HH3LWIKX NO3BOHOYHBIX POSTb ALIeBONa (PHC. 46, 3) BLITIONHAET MIOLIEPOB
XaHaN, BXOI B KOTOPbIH (| ), KaK Tp aloT, H3 NEepeaHEd BO-
POHKH NpoHedpoca. OH OTKPLIBAETCA B KI0AKY HIH HETIOCPEACTBEHHO BO BHEUIHIOK
cpeny (Y HEKOTOPBIX KOCTHBIX PbIG) OTACILHO OT MOYETOYHHKA, B POTH KOTOPOTO (-
TypHpyeT BonbGOB KaHan,

Y caMLOB HHILWIKX TI03BOHOYHAIX POJIb CEMATIPOBONA BHIOMHAET BOMbGDOB KaHan
(apxHHedpHUeCKHIt TPOTOK), a CaMa TYNOBHILHAR TIOYKA, [IOMHMO CBOEH CneuudpH-
4eCKOH (YHKLUMH, HIPAET POJb MOCPEAHHKa MEXIY HHMM W CEMEHHUKOM. B HekoTo-
PbIX Cy4asAX 3T@ PO/b PABHOMEPHO PACIIPEAENEHA TIO JUIHHE NOYKH, @ YIOMSHYTHIR
KaHa1 ME30HePPOCa NOMHOCTHIO COBMEIAET BYHKIKH MOHETOYHHKA U CEMAMNPOBOaA,
KaK, HalpHMED, ¥ OCeTPOBBIX {KOCTHOXPAILEBLIX) PrIb WM 6ecxBocTbix aMbpubHA.
B apyrux ciyyasix B ModkKe YETKO PasuensloTcs ABe o6NacTH — DPENMpPONYKTHBHAA M
BLLOEAHTEbHAA; ¥ XPALIEBLIX PbIG H XBOCTAThIX aMPHEHH apxiHepPHIECKHH NPOTOK
BINOJIHAET TOABKO PQJib CEMATIPOBOAA, A TIOYKH OGCTYMHBAIOT OfHa HIH HECKObKO
Nap MOYETOYHHKOB, PAIBHBLIMXCA JAHOBO.

Y BLICLIMX HA3EMHBbIX TTO3BOHOYHBIX — PENTHIHMA, NTHU H MIEKOMATAIOWHKX — N0~
32y Me3oHedPOCa PaIBUBACTCH TPEThE TIOKOIEHHE HEDPOHOB (NOUENHBIX KaHANbLEB),
OT! YXe K BTOp! ToYKe, Me bp { hros), WIH Ta3oBOH#
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rouke (puc. 46, 18). 31ech TakKe BOIHMKAET MHOTO KaHANBUEB B KaXI0M CETMEHTE,
HO HET MEPLATEIEHEIX BOPOHOK, Ta30Bas MOYKA OGC/TYXHMBACTCH BTOPHYHLIM MOYETOM-
HHKOM {pHc. 46, 19), NpeacTanAsOMMM cOGOH OTPOCTOK H3 KOHLI2 BONLGOBa KaHana.
KaHanblb TA30BOH NOYKH CIOXHES NOAPAIAENEHH HA PYHKLMOHANMLHO PadHYHblE
Y4ACTKH, OCOGEHHO Y MTHL ¥ MIEKOMHMTAIOIIMX — HAYANBHBIA U KOHEYHDBI HIBHThIE
KaH@IbUBI, MEXIY KOTOPIMH BCTAaRACHO JTMHHOE H y3Koe U-06pa3Hoe KOneHo, Tak
HasbiBaemast nemis Tenne (puc. 46, 16).

Yr0 Xe KacaeTcA BHBENEHHA NIONOBLIX MTPOAYKTOB, TO OHO ¥ BLICLUMX [103BOHOMHLIX
TPOHCXOMHT TOYHO TaK Xe, KaK Yy HH3LIHX phi6 u amPubui, ocobenHo 6anako x cxe-
M€, YTIOMSHYTOM JUIA XpSLIEBbIX PIG M XBOCTATHIX 3eMHOBONHBIX. ¥ CaMOK sifiieBon —
NPOM3BOAHOE MIOLTEPOBA K2HAMA ¢ THIEPTPOGHP T oM~
KM, 2 ¥ CaMLIOB NPHAATOK CEMEHHNKA (pHC. 46, 20), BOSHHKAIOWHMH KaK PYIUMEHT
3IMOPHOHANLHON TYNOBHUIHON MOYKH, MPEeNpOBOXIAET CeMsT B ¢€ ObIBLIMHA Moue-
TOYHHK — BONBGOB KaHan, BLINONHAIOUIMA POk CeMANPOBORA.

Opranel BHYTpeHHell CeKpelHN, YacTH 3HIOKPHHHOR CHCTEMbI, YNPaBAAIOT
HEATENBHOCTHIO OPTAHHIMA TPH MOMOLUN Pa3HOCHMBIX KPOBBbIO XHMHUYECKHX CHTHA-
0B = ropMOHOB. TakUM CMOCOGOM OHH He TONBKO PErYITHPYIOT (DYHKLHOHHPOBaHHE
Pa3IH4YHbIX OPFaHOB H CHCTEM OPFaHOB, HO M HX HHIOMBMAYaNnbHOE paisutHe. KpaTko
PacCMOTPHM BaXHERUINE SHIOKPHHHEIE KeNe3bl.

Lumosudnas meneza (glandula thyroidea, cM. puc. 147, 3) — roMonor 3HIOCTHAA
MaHUETHHKA, OGONOYHHKOB H JIMYHHKH MHHOIH. COOTBETCTREHHO OHa DaIBHUBAETCH HI
CJIH3UCTOH 060TOYKH {BHYTPEHHEH NOBEPXHOCTH) OPIOLIHOM CTEHKH MIOTKH, NepBoHa-
YaILHO GOPMHUPYSA YIYGNeHHe, THO KOTOPOTO NOTPYXKAETCSH B MATKHE TKAHH M OTUIMY-

POBBIBAETCH B BHIE OXHOTO HIH ABYX Heb x Ten. Wur wenesa T

B KPOBb TOPMOH T » KOTODbIM CTHMYTHPYET METabONTH3M,
1# ¢ OK { POCTa W Da3BHTHA.

He u is, cm. pHc. 102, 2 u 177, 1) — HeGonslune

napHbie Tela, KOTOPHE HEPEAKO TECHO MPHUMBIKAIOT K MouKaM. Brlrensembiit pac-
MONOXEHHBIM B IIyGHHE MOITOBBIM BELLECTBOM ANPEHANMHH OKA3LIBAET Ha Pa3IUYHbIE
OpraHbl BaXHOE CTHMYNHpYWOlIee JeRCTBHE, KaK 6bl Ge3anpecHo pacnpocTpaHas
3¢ dexT cuMnaTHYeCKOH HepBHOW cHcTembl. EWwE Gonee 3HaUHTENbHOE, XOTH M TOH-
KOe AeHCTBHE MPOKIBOIAT NOPMOHB KOPbl HALMOYEYHHKOB, B YAaCTHOCTH, BbI3bIBas
HaNpPsXeHHe OKUCITHTENLHBIX TIPOLIECCOB M PARA APYTHX GYHKIHA OpraHKIMa, co-
AYTCTBYIOMICE CTPECCY.

K BHYTDEHHEH OTHOCHTB TAKXE HOA06bIE HKeAE3bI,
TIOCKONBKY OHH BLUIEJISIOT TIONOBbIE FOPMOHBI, OKa3biBAIOLIHE orpomnoe BIHSHHE Ha
paspuTHE ¥ MHOTHE TH ero ¢
CEeKPEUHs MPHCYLIA TaKXKe ONHOH H3 numesapwrenmux Kengs — non)xenyno'mon
Xenese, KoTopas T HHCYIHH, 7 1S YCBOGHHH DIIOKOIBI M TEM
CaMBIM MOIBONAIOLIMA KOHTPOTHPOBATE €€ KOHUEHTPALMIO B KPOBH.

Tunogua (hypophysis), nan noamMoarosas xenesa (cu. puc. 41, 7I), npuMbikaer
CHM3Y K JIHY TIPOMEXYTOUHOTO MOJTa, K PACMOIOKEHHOR 30eCh BOPOHKE. OH popMH-
pyetcs B IMEPHOHANLHOM Pa3BHTHH M3 IBOHHOIO MCTOYHMKA — C ONHOR CTOPOHBI,
M3 TKaHHM Ha C IpYro# CTOPOHEL, 3 YYacTKa SKTOAEPMBI,
KOTOpasl NOTPYXAETCA H OTIUHYPOBLIBACTCSA B BHAE MY3BIPbKA OT KPbILIH POTOBOH MO-
JOCTH. THNODH3 BHNONHAET QYHKUHHM TYMOPANBLHOTO PETY/IATOPA BCEX BHCUEPANBHBIX
npoueccoB. OH BHACASET O4EHb BAXHBIH TOPMOH POCTA, TOPMOH, PETYIHPYIOUIHH
COKpaLUEHHE TAAKKX MBIMILL B CTEHKAX COCYIOB, B CTEHKE MaTKH M T. ., fajee, MeNa-
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Houurocruuynupyxoumﬂ ropmoH (MCT), BBI3bIBIOWHI PaCIIMPEHHE MTUTMEHTHBIX

Ten — — nobuweer OKDaCKH Y XXHBOTHBIX,  TIOKe TOPMOH,
YIPAWIAIOUIHA BOXHLM GATAHCOM B OPraHHIME, — APrHHHH-BaIOTOUHH. C MoMoLbIo
HX T rUnoduI T Pa3BUTHE U AKTHBHOCTD APYTHX Xe€s —
LIMTOBMIHONA XEeNEIb], HAAMOYEYHHKOB, TIOMOBBIX XETE3 (OTENLHO NPOIYKIIHIO TAMET,

OTAETBHO BbL TIONIOBBIX T ), MIIEYHBIX XEeNEI MITEKOITHTAIOWHX.
3pesoe aituo YHOTO OGBIYHO HMEET HECKOABKO 060~

noyeK. Bo-neperix, 310 co6CTBEHHAn KIIETOUHaA MeMGpaHa ARLIEKNETKH, HalbiBaeMast
NEpBUYHOA 060104KOH. Bo-BTOPMIX, 3TO BTOpHYHAA 0BO0N0YKA, TPOAYKT BbIETEHUs
IPYCHX KNETOK , B YACTHOCTH, ARLEKIETKY Ha MHOTHX 3Tanax
€€ paIBUTHA B BHIE MY3BIPbKA, TAK HadbiBaeMoro Gonnuxyna. HakoHel, Lt MHOTHX
N0IBOHOYHBIX XAPAKTEPHb! TPETHYHbIE OGONOYKH, HACTAHBAEMbIE HA MOBEPXHOCTh
AAALa BO BPEMS €10 ABHXEHHA 110 Ak iteBony. Clola OTHOCHTCA TaK HadbisaeMbill 6e10K
AHLL XPALLEBBIX PHI6 U TBEpAas por cKopiyMa, AHLA MHOTHX
M3 HHX, 38TeM CTYAEHHCThE OBONOMKH iX, 6 KOXHCTHIE
M H3BECTKOBEIE OBONOMKH (CKOPYTIA) SHIX PEMTHANA H MTHLL.

KONMHYECTBO MUTATENBHLIX BEWECTD, IANACERHEIX B Aftle B BHIE XETKa, IHPOKO
BapbypyeT. OCO6EHHO GOrAThl XEATKOM AALA aKYTOBBIX PHE, npecmblxalou.mxcx "
NTHU. Mano xeiTka B AALAX MHHOT, 60k TBa 1y PLIX PbIG,
haKTHYECKH HET XEITKa Y MUTALeHTaPHLIX MISKOTTHTAIOWINX.

BonblIof Jarac XenTka b fiflle, MO CYTH feNa, CYXKHT BbIpaXeHUeM 3a60Thl O
TIOTOMCTBE, MPEACTaRIAET COBOH BaXHLIH BKNAL MaTepH B Te10 0cobelt crenyoiero
TIOKOMEHHS, HIGABIAIOWNI TOTOMCTBO OT HEOBXOIHMOCTH CaMOCTOATENBHOTO c6opa
MaTepHaia Ha CaMblX PAHHHX 3Tanax 3MBPHOTeHe3a (Ha CTAAMH JHYHHKH). THM
[LROCTHraeTes & IUTOTH 1 ot cpeas! nox
TIOKPOBOM MPO4HOH cKopayTbt. [TpaBaa, OMKHA COXPAHATECA BOIMOXHOCTb AHGdY-
3UM Yepe3 CKOQIIYTY ABIXATENbHLIX [230B. CTeneHb 3alHTl IMEPHOHA CYLLIECTBEHHO
TIOBRILIAETCA B PEIY/ETATE HHKYGHPOBAHUS AULL B TE/IE MATEPH 10 CAMOTO BLLTYILICHHA

neTéusiiuedd. Takas 3aaepxka 03Ha4aeT MEpexon oT Aduep X Aiiue: 0:
denuro. Tl IIHPOKO TPaHEHO CPEAH MPEACTABMTENER aKyN, CKaTOB,
SIWEPHLL, IMEH M XAPAKTEPHO [UIS CyMUATLIX MNEKOIHTAIOWHAX.

VIpata HenoCpEencTBEHHOTO KOMTAKTA AKLL ¢ Cpeo nenaet np HY-
HBIM HX [23006MeH, ABIXAHHE, YTO MElIaeT COXPAHEHHIO TIONHON UIONALMH SHLL. Math
Beeraa T UpyeT NpH cpoeft CHCTEMB! K CTeH-

KaM MIQJUTEpOBa KaHalla, B KOTOPOM TOYTH BO BCEX CTYYafX HHKYGUPYIOTCA 3apoabilx
(¥ HEMHOTHX IPyNN KOCTHCTBIX PH6 — B MOAOCTH MENIKOBHAHOTO AHYHMKa). Tem xe
TYTEM BBIBOIWTCA ABYOKHCE yriaepola. Takum o6pa3om, MpH sRLEXHBOPONXICHHH Ta
VUTH MHAas CTETIEHE KOHTAKTA JAPOJIEIILA € OPraHHIMOM MaTepH HEOGXOMMMa, YTO COANAET
H I nep Yy MUTATENbHBIX BEWECTB. YCTAHORNEHHE NO-
OGHOTO I10T0Ka, MATAHKE 32PO/LIIA MATEPBIO B X0 HHKYBAIIHH COCTABNACT BAXHbIH
TIPHIHAK HACTOAIENO MUGOpONAeHUR. B COBEPLIEHHOM COCTOSHHH OHO XapaKTEpHO
IUTA BCEX TUTALIEHTAPHAIX MICKOMHTAIOMHAX (MX ARNEKNETKA He HMEET XeNTKa), HO Y
PHX ILUTACT x X PRI6 M YAUATBIX PENTHIURA HIBECTHBI
Pa3HOOBPAIHLIC IEPEXOAHLIE COCTOSHUS, KOTOPLIE TPYAHO YBEPEHHO OTHECTH K TOR
HIIH WHOM KaTeropHH.
Mpu cpaBHUTENBHO HEGONBILOM KOAHUECTBE XKENTKA SfLIA Ha3L1BAIOT ronobracTiye-
cKHMu. IS 3HroTh! HX obraaTeneit XapakTepHo NoAHoeE ApobreHHe, XOTH 0BLIYHO H
TaxK 4To & KDYTIHEE Ha CTOPOHE BEIETATHBHOIO NGMIOCA, YEM

_ 8




Ha TIPOTHBOTIONOKHOM. Ho 6r1acTyna MosydaeTcst WAPOBHAHON!, C CerMEHTALMOHHOR
MONOCTLIO (GnacToLeneM) BHYTPH. Y Mep HUECKHX AHL, X KENT~
KOM, IPOGNEHHE IaXBATHIBAET NHILE HEGQIBLION YHACTOK LUMTOTUIAIMBI Ha aHUMATBHOM
nonioce, GOPMHUPYETCA 3aPOABILIEBbIH AHCK, LETHKOM OTHOCAIIHACA K SKTOAEPME.
Lllenepnanbiit GMacCTOUENb PACNONOKEH MEXAY HUM H NONCTHIAIOLINM KENTKOM.

TacTpynsuus y obnanareneit ICTHHECKHX ML, Y 1X

IBYMA CONPAXE — WHBar T.€. BBOpa-

4HBaHHeM 60Jiee KPYTIHBIX KIETOK BEreTaTHBHOTO MOMIOCA, H 3NKGONHER, T.e. o6pa-
CTaHHEM STHX KJIETOK TLTACTOM 60siee MeSIKHX 6nacToMepoB. B peayibtate nonyvaerca
TMNMYHaA racTpyna, 13t 3apoxBIL, 3H # U IONIOCTBIO
NepBUYHON KUWKHK. CPeIHHH 3apOALIIEBbIR THCTOK — Me301epMa — 06pasyeTcs B
o6nacTi ry6 61acTonopa, T. €. B 30He KOHTAKTa IKTOIEPMBI M SHTOIEPMbI, OTKYHa OHa
NOCTENEHHO PACIIPOCTPAHAETCA BHYTP 3aPOABIIA. B NpHHIMNE CXOTHAasA KapTHHA
XapaKTepHa, HAMPHMEP, UTA aKyl — HH3LIMX NC X, ux
CTHYECKHUM ARLIOM. ¥ HUX Hab/TIONAETCA HHBArMHALIHA B Y3KOR 30HE, Ha 3aIHEM Kpaio
3apozblwenoro aucka. O6pacTaHue XKeNTKa IKTONEPMOlt NPOUCKONHT Gastee UMPOKHM
bPOHTOM — NO BCeMy NMEPHMETPY JAPOIbILIEBOTO AHCKA.

Y NMpecMBIKAIOWMMXCA M NPEACTABUTENEH BLILUECTOALIMX KNACCOB B LEHTPANbHON
4acTy 3ap TO AMCKA OPMHD y TIOCPEH KOTOPOTO BO3HMKAET
npo pble CBOACTBA D
B atoft oGnac-m KNETKH SKTOIePMbl MATPHPYIOT B TYGHHY U AI0T Haano ABYM IpyTHM
3apOABILUEBBIM THCTKAM — IHTOnEpMe W Mesofepme. OBpacTaHme KeITKa KpasMH 3apo-
JLIEBOTO THCKA MAET NIPH 3TOM OT nep 0# Bopoanky.

Cnenyiolliee BaXHoe COGHITHE B HHANBHAYAILHOM Pa3BUTHH — MpoLECC Hefipy-
NALKM, T.e. 06pa3oBaHMA UEHTPAIBHOM HepBHOR cHcTeMul. M3 3KTOnepMB CNHUHOR
CTOPOHbI BHUIEACTCA HEPBHAs TUTACTUHKA, OKPYXEHHAA HEPBHBIM BANHKOM. [InacTHHKA
TIOTPYXA€ETCA, CBOPAYHBAACH B TPYOKY, H OTWHYPOBBIBAETCS OT OCTANBHOM SKTOAEPMEI,
KOTOpas CMBIK2€TCA Hal Helt. HepBHble BatMKu nor HO ¢
TpySkolt u 06pasyloT no Gokam OT He€ TaK Ha3blBaeMble HepBHbIE [PeGHM (CM. puc.
31, 11), cKoneHUs HHAMBHAYATBHO MHIPHPYIOILHX KIETOK C OYEHb BRICOKHMH H

IMH POP er a3 nux
uenpom,x MHOTOYHCAEHHBIX FAHIHEB TeNa, OTKIAALIBAIOWIME AEHTHH Yeltyl H 3y60B
ODOHTOBIACTHI, MHIMEHTHBIE KNETKH, le 06onouKK [

TOYHHMK OKPAcKH «Ge0ro BELIECTBa»), BUCUEPATLHBIA CKENET H OTHAaCTH MO3TOBOH
HEPET, CYXOXHITHA BHCLEPAIBHBIX MBILIL MONOBLL ¥ T.X.

Or CNHHHOW CTOPOHBI NEPBUYHOA KMILKHM — KAK pa3 HarpoTHB HEPBHON TPYGKH —
OTUIHYPOBBIBAETCS MPOAONLHER YA, XOPAA, a 1O Goxam OT HeE TeM xe crmocobom
$OpMUPYIOTCs Me3ONepMAIbHLIE Ja4aTKH. [T0IKE OHM CErMEHTHPYIOTCH, IOXPAMIEIAACH
Ha COMMTEL, IQIOCTH B KOTOPBIX T 3a cyeT KJIETOYHBIX MACC.

OnucanHBIM 06paIoM HepBHas TPy6Ka, Xop/a u MeaonepMa GOpMUPYIOTCH Y KPYINO-
POTBIX, PbI6 U 3€MHOBOAMBIX. ¥ PENTHIMA, ITHL H MAEKONMTAIOWIMX ITH NPOLECCH NPO-
TEKAIOT B TaK Ha3bIBAEMOM TOJIOBHOM OTPOCTKE, BNEPENM OT NEPBHIHONR BOPOMUIH.

Ha npouiecc HHIMBUIYANLHOMO PAIBHTHA CHIBHO RAMHAET KONMYECTBO XKEITKA B AALE.
Tlpu Gonbluom 3anace pacTYILHA 3apOAbIl BCE CHILHEE TPUNIOAHMMAETCS AR €10 10—
BEPXHOCTBIO, (hOPMHPYSA JKEITOMHEIR MELLIOK M OTAENAACE OT HETO CYMEHHEM — CTEGETLKOM.
BBUTYIUIAIOTCA MK POXAAIOTCA TaKME ACTEHMILIN NANTHOCTBIO COPMHUPOBAHHBIMH,
TOTOBBIMH CYLIECTBOBATb B PaMKaX POIHTENBCKOR aKonoruveckoi Huwmu, Ecmm xe
JKEITKA MANIO, EF0 3aMaC PAHO OKA3LIBAETCS 3AKMIOHEH BHYTPb TENA 3aPO/BILLA M MATIO-
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JaMeTeH. B TO Xe BPEMR OH HE MOKPLIBAET NOTPEGHOCTeH 3aponbila, HaKTHYECKH

b CTanuu, TeILHOTO AKTHBHOTO
TIHTaHHA B YCAOBHAX HHOM SKONOrHYECKON HULUH, HEXETH Ta, KOTOPYIO 3aHHMAIOT
BIpPOCNBIE OCOOH ITOrO BHAa. JT1a b He P Ha 6

CTBO NITHIL M Ha MIIEKOTTHTAIOLUHX, B 3BOIOUMH KOTOPbIX YIAYHO BOIHAKIH HHBIE MIYTH
TIEpEnay M MaTePbIo (Y MHOIMMX NITHIL — OGOMMHK DORUTENAMM) TTHTATENBHLIX BEIIECTB
3apOMBILLY, HEXEH HYePed Jarac xentka. MiMeetcst B Uy cHafXeHHe Banee WM MeHee

X HeT 7t KOPMOM, 2 Y 3Bepeit — Nepenaya MaTepuana
4epe3 TUTALIEHTY H BCKaDMTHBAHHE MOJIOKOM.

3acnyXHBaET PACCMOTPEHHUA CyAbGa OTIENbHBIX JAPOMBIIEBLIX TMCTKOB. DKTOAEPMA
TIpHHHUMaET y4acTue B ¢ KOXKHbIX obpadys
HapYXHbIH CNOH KOXH — 3MUAEPMHC U BCE €r0 NPOMIBOLHBIE, TAKHE KAK KOXKHLIE
XeNe3bl, POroBie TBEPAbIC 0GPaIOBAHUS, Y DENTHIHI! W MICKOMMTAIOUIMX — IManb
3y60B. DKTONEPMOA BLICTIAHE] TAKKE Y4aCTKH TeNbHOM -
POTOBAf TMONOCTh M CaMblif KOHEU K1oakH. Janee, H3 SKTONEPMbI GOPMHDYIOTCA BCE
YacTH HEPBHOM CHCTEMBI, a TAKKE BCE OPIaHBl YYBCTB.

DHTONEPMA CAYXHT HCTONHHKOM BHYTPEHHEH! BLICTHJIKM NPAKTHYECKH BCeH KH-
weyHoit TPYOKH, 3a OT! BHIWE HCKITIO a TaKxKe ¢& NMPOHIBOAHbIX,
TaKHX KaK TUTaBaTeIbHbIf y36IDb PLI6 U TEFKHE. 3aTeM KNCTKAMH IHTOLNEPMbI 06pa3o-
BaHa OCHOBHAs MAaCcCa HECKOMLKHX XE/E, TAKHX KaK TICHCHB, MOKETYN0YHAs Xeneaa,
LIMTOBHIHAR, 306Has.

Meaonepma GOPMHPYeT BCto KDOBEHOCHYIO CHCTEMY, BELISTHTENBHYIO H [ONOBYIO,
BCIO MYCKYNATYPY M COSAMHHTEALHO-TKaHHbIe 06pa30BaMHA, BIIOYas COGCTBEHHO
KOXY (KOPHYM) H cKesleT. COERMHNTENLHO-TKAHHEE KOMMOHEHTH! BXOIAT B KayecTBe
OTIOPHBIX K B COCTAB TAKMX OPraHOB, KaK KHLIEYHBIR TPAKT, Ie4eHb, NETKHE.

PASAEA BECHEAIOCTHBIE (AGNATHA)

KAACC KPYTAOPOTBIE (CYCLOSTOMATA)

XOpaKTepucTHKG KAGCCa

Cpeau KpyrnopoThIX pavinialoT MEHor (Petromyzones) u MukcuH (Myxini). Mukeu-
HBI CHIBHO YIJIOHAIOTCA OT MHHOF 110 CBOeA OpraHU3ALNM, BEPOATHO, 1aXe BTOPHYHO
YNpoIEHHOR. MHOTHE aBTOPHl B HACTOAUIee BPeMs NMPHUIHAIOT OGBEAUHEHHE 0feUX
Py B O6IIMA KNACC KCKYCCTBEHHBIM M NPOTHBONOCTABAAIOT MHKCHH HE TONBKO
MHHOTaM, HO BCEM OCTANIbHbIM MOIBOHOYHBIM. B CBSI3M CO CKA3AHHBIM B anBOﬂKMOn
XapAKTEPHCTHKE KNACCA MMEETCS B BMIY ODraHWIaums MuHor. CeoeoGpaaune 3Tix
TIEPBHYHOBOHBIX NOIBOHOYHEIX YETKO BHARIAETCH YXKE B XOI¢ BHELIHENO OCMOTDA
{puc. 47, A). [Tpexae BCero, 3TH XHUBOTHbIC JMIICHA! YeNOCTed, MHHOTH BMECTO HUX
HMMEIOT Np! p BOpOHKY (pHc. 47, B, §), xotopas onupaetcs
Ha NMPOYHOE XPANIEBOE KOABLO {CM. pHC. 49, 14), oxpyxalolliee pOTOBOEe OTBEPCTHE.
KpYyriopoThie He MMEIOT KOCTHBIX KOXHEIX YEWYH M HACTOAIUKX 3y60B; HX DOTOBOR
anmapar BOOpYX&H porosbimu dy6uamu (puc. 48, 5, 27). Y KpyrnopOTEIX HET TapHbIX
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Puc. 47. Peunan misnora:

A — OSWHA BUL; 5 — YBeAHMEHHOE HIOBPAKEHHE TONOBM; 7 — CTIKHHME MIABHNKH; 2 — XBOCTOBOR
nnasiux; 3 — cocouKa H 4 — Houps; S — ria3;
6 — HapyXHbie OTBEPCTHA KaGEPHBIX MEILKOB; 7 — OPraHL GOKOBOR NMHXK: & — NPCIPOTONAR ROPOHKA

Puc. 48. CaruTTanbHLA pa3pe3 MepeAHeN YacTH Tena MUHOTH (4), 5 — (bparMeHT B KDYTHOM
maciurate:

1 — ronoproft Mo3r; 2 — Ha3oTHNOGM3APHA MewOK; J — CIHHHON MOr; 4 — Xopaa; § — mpencepame;
6 — xMuIKa; 7 — roNaRa; & — NeEHONKNA AHBEPTAXY KHIIKK; 9 — Mevenn, JO — DEHOSHAX nasyxa
cepua; /7 — XeMYIONEK CepALE; ]2 — GpIOIHAR A0pTa; /3 — BHYTDEHHME OTBEPCTHA KAGEPHHX MELIKOB;
14 — muxarensHas Tpy6ka; /5 — poroas nanocTs; /6 — NpeapoTORas BOPOHKA; /7 — POroBHE 3ySub
sswKa; 18 — woups; 19 — wranaH noapw; 20 — A Mewok; 2/ — # H napann-
HeansHutt opranm; 22 — rinodus; 23 — nrwepon; 24 — mapyc; 25 — A3WHAA MYCKYnaTypa; 26 — xpAw
AIWKa; 27 — POTOBHE 3y6LIW BOPOHKH




Puc. 49. CkeneT ronobbl MHHOTH. Bua c6oxy:

I — sannui pepxinit ( xpaun, 2 — xancyna; 3 — Mo3roRas Kancyna; 4 —
3a42TOMHAR KPHILIIA MOITOBOM KANCYAM; S — CNYXOBAR KAMCYNZ; 6 — MEMENTM FOIBOHONHMKS, BEPXHHE
LYTH; 7 — [PONOMBKLIC KOMHCCYPM aBepHoi pewETki; & — xopna; 9 — cepaesHuH xpsus; 70 — xabep-
e myrH: 17 — # xpAus; 12 — RywKa; 73 — ROMUKLA XPALL 74 — Kamb-
UCBOM XpALL

NAaBHHKOB. IS HHX XapakTepHa eNHHCTBEHHas, HenapHas HOMpA {pHc. 47, 5, 4,

48, 5, 18), x0TA 0GOHATENbHAA MONOCTb OGHAPYXHBAET IPHIHAKH OAPA3NETEHHS Ha

NpaBylo U JIEBYIO NONOBKHKM. JIOTIQNHHTELHEE NPHIHAKH KACAIOTCA OCOGEHHOCTENR

*aGepHoTo annapata. MUHOTK MMEIOT BUCLEPATEHAIMA CKETeT B BUIE CILIOWHOMN Xa-

GepHo# peluérky (puc. 49, /0), oxsaTnBalolieli CHAPYXH XaGepHhle MEUIKH, TAKMM
AYTH He p:

Mpu YpessbiyaiiHo apXxaHyHo! 06UIelt OPraHW3aLMA NPSICTABHTENER KPYIIOPOTHX
UM YIANOCh yAepXKaThCA B COBPEMEHHOM (ayHe Bnaronapst 3 QEKTHBHOA aanTalHK K
THTAHHUIO. ITO XHLUIHHKH, KOTOPHE OXOTATCA Ha BIX (TONBKO 3,
M TIONYNapasuThl, NOTPEGASIOLINE KPOBb H MATKHE TKAHH MAIOMNOXBHKHBIX ¥ YCHYB-
WHX Phi6; TEM CaMBIM OHH MMEIOT HOCTYIT K YPEIBLYAMHO HEXHOMY H MTHTATEABHOMY
KOpMY.

Munors 1 MHKCHHE 06pa3yloT aBa noaknacca.

NOAKAACC MUHOM (PETROMYZONES)
CTPOBHHME TEAQ MHHOIM

Buewnee cTpoenne. B kayectae peanbHOro 06beKTa WA PACCMOTPERHA OPTaHH-
JallMM MMHOT HCIIO/B3OBaHA peuHas MuHora (Lampetra fluviatilis). Kak u y npyrux
COBPEMEHHBIX KPYIIOPOTHIX, €€ IMEEBHIHOE TENO {CM. pHC. 47, A) B OCHOBHOM KpyIoe B
TIONIEPEYHOM CEYCHHH, TOBKO B OB/IACTH XBOCTA 3aMETHO CILNIOCHYTO ¢ Gokos. [onosa,
TYJOBHIUE M XDOCT [L1aBHO MEPEXOIAT APYT B Apyra. Ha rosioBe pacronoxeHa xpyrnas
B pabouem TeNbHAA {cM. pHc. 48, A, 16), uMeowan
TEHACHLMIO 3AKPbIBATBCH, CIULIOIMBAACH ¢ GOKOB. [10 KPasM BOPOHKA HECET MEKHE
M HEXHBIE KOXHBIE cOcOoukH {CM. puc. 47, B, &), criocobHbie obecneynBaTh HEOGX0-
BUMYIO IS HABEXHOTO TIPHCACHIBAHMA TEPMETHYHOCTD KOHTaKTa. [IpHcachiBasich K
TARAAKOM MOBEPXHOCTH, MHHOTA CO3MaeT POTOBOH BOPOHKOW paipexerue ot —0,5 1o

89




-6 ¢M BOIIHOrO ¢ToNGa. HO NpH NONBITKE 0TOPBATh NPUCOCABILYIOCH MHHOTY OT 3TOR
r M e€ Bop BbL T BAKYYM 10 —120 cM BonsHoro cronba. XKentsie
POTOBbIE 3yGhl Ha BHYTPEHHE! M BODOHKH CO! S H
He UMEIOT HHYEro oBILero ¢ 3y6aMu phib. BepXHAs W HHXKHAS MOMEPEHO BHITAHYTHIE
3yGHBIE TIACTHHKH JIEXaT B [y6HHe BODOHKH 110 KDAAM POTOBOrO OTBEDCTHA, Yepes
KOTOPOE BHAHA BEPLUHHA A3BIKA, TAKKE BOOPYXeHHas 3y6HOR InacTHHKoA. [To 6okam
rONIOBLI CKBO3b KOXY NPOCBEHBAIOT XOPOLUO PaiBUTLIE [a3a. BekH OTCYTCTBYIOT, H
POTOBHLIA HENOCPEACTBEHHO NEPEXOLHT B OGLIMHYIO Koxy. Ha BepxHelt CTOPOHe raoBs!
OTKPBIBAETCA HerapHan Ho3aps. Ha 6okax rofloBbl OTKPLIBAIOTCA CEMb Nap KaGepHBIX
oTBepcTHH. B 3anHEA NOOBHHE TeNa PAaIBUTHI 1BA CTIMHHBLIX [UTABHMKA H XBOCTOBOM
IUIABHHK, OTHOCHMbIA K AMGHULEPKANTBHOMY THITY (BTOPHYHO-CHMMETPHUHBIR Kak
BHELUHE, TaK M BHYTpeHHe). Ha rpaHuLie XBocTa GpIOlHAsA NTOBEPXHOCTb KMEET YIKYIO
AMKY, W3 KOTOPOH Cjlerka BLIABHHYT MOMENONOBOft cocodek (cM. pHc. 47, 4, 3) ¢ oT-
BEPCTHEM Ha KOHLe. HenocpeacTBEHHO BMEPEAN OT HETO B TY Xe AMKY OTKDHBACTCH
aHaNbHOE OTBEPCTHE.

KoxHbie TOKPOBE. KoXa y MMHOTH MsArKast W rnankas, 6e3 NpH3HAKOB HelIyH.
MHOrocnoRHLIA ANHAEPMHUC GOraT ONHOKNETOUHBIMM CNM3UCTHIMU XenedamMu. Ha
TOI0BE PACTIONATAETCA HECKOMBKO PANOB MANEHBKUX CBET/IbIX 6YTOPKOB, NPEACTABIAIO-
wHx coboft opraHs 60KOBOM MMHHH (CM. puc. 47, 5, 7). OIUH Pl AOBOABHO AANEKO
3ax0AHT No 60KoBO CTOPOHE TYNOBHILA Hasad. Kaxubtit xpymibtit 6yropok paccedeH
nocepennte ryGoKuM , B KOTOPOM YYBCTBYIOIUAA MOYKA
60KOBO} THHKH — p Kpas ero oT np R
TBEPABIX TEN.

CKeNteT MHHOIH NOCTPOEH M3 COEAMHHMTEbHO-TKAHHbIX ILTEHOK M XpAlLa.

Ocesoii cxenern NPENCTABNEH MOYTH HCKITIONHTENBHO XOPAOR, KOTODas, KaK H ¥
NaHUETHHKA, NIETKO HITHGAETCA, HO HECXKHMaeMa NPOLONBHO, OCKONbKY 06pajopaHa
060N0YKOH ¢ MPOUHBIMM KOMBLEBLIMH BONOKHAMM, JAMONHEHHOR MONYXKHIKHM CO-
HepXHMLIM. XOopIa MHHOIH MAealbHO KPY[a B NMonepeyHoM cedeHuM (puc. 50, 5),
TIOTOMY 4TO BHYTPH He€ HET NMOMepeyHEIX MbILLIL, TAKHX KK ¥ NAHUETHHKa (CM. ¢. 9).
Xopaa 3aK/lioYeHa B COEAMHUTENBHO-TKAHHBIA YEXQN, KOTOPBIN OXBATLIBAET €€ BMECTE
CO CIIMHHBIM MO3rOM M 3G (EKTHBHO 3aIUKILAET NOCAEAHUHA, TeM Gonee uTo GOPMH-
DYET Hall HEM TOACTYIO XHPOBYIO MOAYIIKY («COSANHHTENLHO-TKAHHLIA NO3BOHOK>).
T1o 60KaM OT CIIMHHOTO MO3Ta B 3TY MUIEHKY 3aKIMIONEHbI MANCHBKHE BEPTHKANBHBIE
XpALEBbIE CTEPKEHBKH 1O [BE NAphl Ha CETMEHT, KOTOPLIE CYMTAIOTCR HACTOALUHMH
3ayaTKaMu HX [4 M) dyramMu.

Yepen NOCTPOEH BECbMa NMPUMUTHBHO (T.€. aPXaHYHO; CM. PHC. 49) M CHABHO
YKIIOHSIETCH OT MOJENH, HIBECTHOR y puib. C P COCTOMT B THOM
PACMOIOKEHHH BUCLIEPANTBHOTO CKesteTa, 06Palyiollero UebHYIO PEWETKY U3 Hepac-
YNEHEHHBIX Ayr {CM. puc. 49, J0), a Takoke B MPUCYTCTBHHU 0CO6OT0 CKeNeTa poTOBOro
annapata (NpeApOTOBOR BOPOHKH M A3bIKA).

M Kancyaa np T coboit KopobKy 6e3 KPhILK, Ha MecTe KOTOpPOi
MMEETCS /ML yIKas NONEPEYHan XpAllepas nofocka. [lepenHion cTeHKy Kopobku
o6pasyeT KpynHas OGOHATENbHAA KANCYNa (CM. puc. 49, 2}, ennHas (co crerka paanpo-
€HHOM TIOIOCTHIO BHYTPH), IPHKPEILIEHHAS K OCTANbHOMY Yepery JHLLb BOTOKHHCTOR
COCAHHHUTENBHON TKaHbIO. Bniepén oT aroit Kancynkl rOPHIOHTANBHOE THO KOPOGKHM
np BLITYKITBIM p JATHHUM XPALLOM {cM. pHc. 49, T), koTo-
pbidt Ha TaKKE T TOCKONBLKY TcA M3 Tpabekyn (oM. ¢.
67). K 3agHe# 4acT¥ KOpoSky ¢ 6OKOB MPHKPEIIeHb SRIUEBHAHBIE CTYXOBbIE Kancysb!
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Puc. 50. MonepeyHuIR paspes Yepes TyaoBHIIE

MuHorn. PparMent.

1 — MUOMEPH H MHOCENTH; 2 — J8ILIHIIAIOWAN CTIHH-

HOW MO COBIAHHTETLHO-TKANNAA NIQIYILIKA {+CO8RH-~
KaHHB I HE R

nyra; 4 — CIHHHOR MO3r; 5 — XOpAa; 6 — 3aNHAs

XapRHNANbHAR BeHa: 7 — CTIHHHARA 20pTa

{cM. pHc. 49, 5). 3aTbLIOYHOTO OTAeNa, BRICTYNAKWETO Ha3al OT 3THX KArCyN, Yepern
HE HMEET, OH AECh KOpOue, UeM ¥ puib.

Cxenem obpa. it UMM T H Hemap-
HBIMH XPAWAMH, JIEXHT BIEPEAM H HUXKE TPabekynspHOro xpauia. Ma ero KoMIoHeH-
TOB 3JaCAYXMBAIOT YIOMMHAaHMA KOABLEBOH Xpsall {cM. pHC. 49, [4), oxpaTmBaoui
POTOBOE OTBEPCTHE M AAIOUIMI OOPY KOXHO-MYCKYALHOR NPEAPOTOROH BOPOHKE, W
JHHHBIL XpALL A3kIKa (cM. puc. 49, 13).

Bucuepanbuwii ckenem TIPEACTARIAET co6oit AXYPHYI0 KOPIHHY H3 KIOTHYTRIX

crebi OXBaTI # annapaT CHapyXxH. B HeM MOXHO
HACYHTATD 8 HEMONHREIX KONBLLEBKX INEMEHTOB — IYT (CM. pHC. 49, /0) M 4 napu npo-
HOIBHBIX {CM. PHC. 49, 7}, KOTOPHMH IYTH COCAMHEHK MeXay co6of. C3amu KOpIUHY
3AMBIKAET TOHKHI YalweobpasHutit cepaeyHbit xpaul (oM. pHc. 49, 9). Briepeau ot kop-
MBI PAATHUAIOT ElIE [BE APkl CTEGENBLKOB, JAKNANKH KOTOPhIX HEKOTOPBIE CHUTAIOT
TOMOIOTaMH XaBepHbIX Ayr. DTO MOAMAIHMYHAN OyXKa (CM. pHC. 49, 12) U nexaukit
nojany Heé MAHAMOBYNSPHLIR xpsit {cM. puc. 49, 11).

Crenemn u PAIAMH TOHKMX XPSLUEBBLIX

nyvei.
O MYCKYJIBHAS MacCa B TEIE MHHOTH 06pajoBaHa

COMATHHECKHMH 310 (! ) MyCKyNnaTypa, cocTosulas,
KaK ¥ Y TAUIETHHKA, U3 PAAeNEHHBLIX MHOCETITAMH B o6nactv
AMIApATA HTA MYCKYNATYpa BRTECHEHa, HO COXPAHSAETCS BIILE H B MEHbIIEM 0GbEMe — NoL
HuM. CpenH BHCLIEPATBHBIX MBILIL TOHKHHA CIOR HBIX KOJ
CXHMaET Kop3uHy. C MYCXy1aTypa IIpHCaCHIBATENLHOR

BOPOHKH H [UIMMHAS MOUIHAS MYCKYIaTypa f3slKa.

HepsHan cucTema. HepsHas CHCTEMA B LENOM MOCTPOEHA IHAYHTENLHO Gonee
NPUMMTHBHO (APXaHUHO), YEM Y MOIBOHOUHEIX, OTHOCAUIMXCA K PadleNy 4emocT-
HopoThiX. [lepiudepHyeckne HEPBR KPYIOPOThIX NUIIEHE MHETHHOBLIX 0GONOYEK,
H NO3TOMY CKOPOCTb [POBENCHHS HEPBHBIX HMIYIbCOB B HHX He NpEBHIlaeT 5 M/C.
Mnr e ¢ # IIpH TONLIKMHE
BCETO B HECKONBKO MKM TIPOBOMAT HEPBHBIE HMIIYABCH CO CKOPOCTBIO 10 SO M/¢, 2y
MIIeKOnHTaoUMX — 10 120 M/c.

Tonoenoii Mo3zz KpyrRopoThX (puc. 51) Mo oTHOWEHMIO K Macce Tena {«koahdH-
UMEHT UEGATHIALMM> ) COCTARIAET HARMEHDBLIYIO BETHYHHY CPEMIH NOIBOHOUHBIX XH-
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Puc. 51. TonoBHOH MOIT MHHOTH. Bra
cBoky (A4) n ceepxy (5):
I- mnoqm 2- 3pumbnun Heps; 3 —
Heps; 4 — ny-
KOBHL; 5 — RHHEARbHMA OPraK; 6 — napa-
nKKeanbHIA (NapHETAALKAA) Opran; 7 — Ko-
HCKKIA MOST; § — raGEHYTAPHAI FaNCIHK;
9— A moar; 10—
Xenygiouek; 1/ — IPHTEALHAA AONR CPRANEro
MO3ra; 12 — NOKANHIAUMA CELHOHYECKHX
HERPOHOB MO3XeuKa; /3 — mpozonroBaTafl
Moar; /4 — POMBOBMANARA AMKA

BOTHBIX, XOTSl LEHTPAIbHbE NIPOEKUXH OCHOBHBIX aHAIHIATOPOB PAIMEUIEHH! B HEM
TPaOHLMOHHbLIM 06pa3IoM: KOHEYHbIH (MepeaHHH#) MOIr NPHHHMAET OGOHATENbHEE
HEpBb, KPbilla CPEIHEro Mo3ra 06pabaThiBaeT IPUTEIIBHYIO HHPOPMALIKIO, @ IPOIATO-
BaThIi MO3T CBA3AaH CO CLyXOBOH peuenuueil, pecT arm

60KOBOH NHHHMH, TAKTIIBHEMH H BKYCOBLIMH PELIEITOPaMH.

M3 O6BIYHBIX UTA TO3BOHOYHBIX MATH OTAENOB IOJIOBHOTO MOJTa Y KPYRIOPOTHIX
ACHO NpeacTaBIeHs yeTripe. [lo Macce Goablue APYIHX OTAENOB ¥ KPYIIOPOTRIX Pas-
BMT Mpoaoarosathiit Moar (puc. 51, 13). KpaliHe HENOPa3BHT MO3KEUOK, KOTOPHIH
BHELIHE COBEPLICHHO He BBIPAXEH K MOXET ObITh BLIARIEH B TKAaHH MEPEAHEro Kpas
pOoME0BHAHOM AMKH (pHC. 51, /2) Tonbko rucTonorvyecku. B ofnactu cpeaHero moara
HepBHas TPyGKa KaK 6l Pa3BepHYTa, 4TO XaPaKTePHO TOABLKO JUTA MHHOTH. 3HayM-
TeNbHBIA YHaCTOK €€ KPBillK JHIWEH HEPBHOTO BEWECTBA M 06pasyeT MeXay CKPOMHO
BbIDRKEHHBIMH 3PHTENbHBLIMH AQISAMH OKHO (pHC. 51, /0), IPHKPHTOE COCYAHCTHIM
CIUIETEHHEM, NPUEIHIUTEILHO TaK e, KaK B NPOCATroBaToM Moare. Kphiwa mpome-
JKYTOYHOTO MO3ra HECET ABa INa30MONOGHAIX OpraHa {Ny3rpyYaThiX I1a3a) Ha JIMHHEX
HaK. IX BrIepes cTeb: BTH opraHsl TCA MyTeM
CTeHKM MO3ra H ¢ aByMs anech , WIK

TaH[THAMH p ). 3anHui (0 ) My3bip-
qa‘rbm a3 npencTaeiseT coboft MUHeanbHbIH opraH (pHc. 51, 5), romonor anHdHIa,
a mepeaHMH (M HMXHHIt) — 3TO TaK Ha3nBaeMbit TemeHHOM a3 (pHc. 51, 6). Ho
IPOMEXYTOYHOTO MO3ra HECET TOAMOITOBYIO XeNEaky, runodua (puc. 50, ). Bnepeau
OT rHNO(HIA, KaK H B APYTHX CIIY4asX, OTXOLAT 3PHTESIbHBIE HEPBLI, KOTODbIE ¥ OXHHX
RHLb KPYFIOPOTBIX He 06padyloT nepekpécTa.

KoHeuHbit MO3T (pHC. 51, 7) MpaKTHYeCKH NOIHOCTBIO PaafteéH Ha ABe NOJIOBHHbL
{ronylapHsn) BHEAPAIOWNMCA MEXAY HHMH IPOMEXYTOYHBIM MO3TOM; OT ITOTO OTaENA
MO3ra OTXOAMT I1apa OGOHATENbHLIX HEPBOB. BCeACTBHE OTMEYEHHOTO HEAOPAIBHTHS
3aTBUIOYHOTO OTAENAa MOITOBOTo yepena IX u X rofopHbie HEPBLI OTXOAAT OT MO3fa
YKe 3a €T0 npeaenaMu.
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Crunrol mo3e Yy MUHOTH it # CBEPXY BHM3 {CM.
pHC. 50, 4). Kax ¥ y NO3BOHOYHBIX IPYTHX KIaCCOB, OT CMMHHOIO MO3ra OTXONAT CMTHH-
Hble ¥ BPIOILHbIE HEPBHbIE KOPEUIKH, HO OHH HEMNOCPEACTBEHHO NEPEXOAAT B CTHHHO-
MO3TOBBIE HEPBEI, He 06 nepen ux ¢ p KaK 'y X

Oprans 4yBeTB. Opzan 000HAKUR Y KPYTIOPOTHX, KAK OTMEYANOCH paKee, npel-
CTAWIEH HEMAPHBIM OBGOHATENBHBIM MEILIKOM, B KOTOPbIH BEAET eAMHCTBEHHAA HOMIPA
(cM. puc. 48, b, 18) 1 KOTODHH 3aKTIONEH B EAUHYIO TOHKOCTEHHYIO OBOHATENLHYIO
Kancyny. Kanan Hoaapu {HHaue — HasorunogH3apHal# KaHan) NPOXOAMT nepen 060~
HATENIHBIM MEWKOM KaK 6bi 1O KacaTe/TbHOW; Yepe3 OTBEPCTHE B IHE YepPena OH Ha-
TIP2RIAETCA IO YEPEN H MOR 3ACTIOWHR B ero GPIOWHOR CTeHKe NepenHuH KoHew
XOpZBL, NPONONXAACH B CJIENO OKAHY Ha30or BI¥ MEWOK {CM.
pHc. 48, A, 2). TocnenHH# OTIENEH NMIIB MATKHMH fePENOHKaMH OT POTOBOH Mo-
JI0CTH, CMIOCOGHOW COInaBaTh paspexeHHe, Bachipan KopM. Braronaps stomy Haso-
THNOGH3APHLI! MEWOK PaGOTaeT KaK CBOETO POfA MUMETKa, BCachiBad BOLY Yepes
KaHan Ho3apu. Ocobbif nepenoHyaThit KnanaH (cM. puc. 48, 5, 19) 3abpackiBaet
4acTh 3TOCO MOTOKA B OBOHATENLHLIM MEUIOK, OMBIBAR €r0 IMHTEAHR H, TAKHM 06-
Pa3OM, OCYILECTRAAA TIPHHYOUTENBHYIO CMEHY NPOG BOIBL.

Opzanw i AUHEL — p bl {YYBCT! MOYKH; CM. pHe. 32, B) —

AIOTCA PANAMHM T HO {CM. DUC. 47, 5, 7) H KMeIOT NPOCTOE CTPOEHHE
{cM. paHee). OHK HHHEPBHUPYIOTCH BONOKHAMH JIaTEPABHOTO HePBa (COMPOBOXIAIOILN -
MH VI 1 X roioBHble HEPBbI) ¥ CAYXKAT UTA BOCTIPHATHA LBHXKEHHA BOOHLIX NOTOKOB
WIn Bo:MyLueMuﬁ OTHOCHTENLHO Teta XHBOTHOTO.
, WIH 6K, yxo, — mp HOe OpraHoB
60K0BOH JIMHMM YTpaTHBIIEE NPAMYIO CBA3b C BHEWHeR Cpeno# M ciyxaluee A
THA THHERHDBIX PEHHIt, B YACTHOCTH KOHTPO/IA 33 MQIOKEHHEM Tena B
TPaBUTAUMOHHOM Nasie (OTOMHTOBbIM annapart}, M YIIOBBIX YCKOPEHHH ITPH NOBOPOTaX
TOJIOBB! KHBOTHOTO (MOAYKPYXHBIE KaHaib). Y MHHOTH MepenoHYaThiit abHpUHT
MMeeT TQJIBKO 1B NQYKPYKHBIX KaHana {y MMKCHH — faxe onwH). Kak npeanonara-
10T, MHHOTH, TeM He MeHee, COCOGHB! KOHTPQIMPOBATL NOBOPOTHI TE&JIA BO BCEX TPEX
TUIOCKOCTAX: TIPEANOIATAIOT, YTO B KAXAOM KaHale (M NDHIETAIOLIEM YYaCTKE NONOCTH
TEPENOHYATOrO JaGUPHHTA) 32 CYET GHEHHMA CTIELMATBHBIX PECHHYEK MOLICPXKHBACTCS
KOJTbLIEBOM NOTOK 3HAOAMMDBI, OT KOTOPOTO MOXHO OXHIATh HHEPLUOHHLIX CBOACTB
BOMYKA M, COOTBETCTBEHHO, TH KOHTD! Tb NOBOPOTHI
M 00 OT K IBYM OCHAM.

Opezansi 3peHus yCTPOEHb TIPUMHTHBHO, ONHAKO COOTBETCTBYIOT ObLIEH cxeme
IUISt IO3BOHOYHBIX. AKKOMONALHS NAPHBIX [71a3 AOCTHTAETCH Y MHHOT YHHKATBHLIM
06pa3oM: NPH COKPAIUEHHH NEPEAHErO MHOMEPA OH HATATHBAET 0Gpa3oBaHHLIE
KOXeft HapyXHble CJIOM POTOBHULL. B peaynbsTarte MOCNENHAA YIUIOIIAETCH H AABHT
Ha XPYCTANTHK, NPHENTHKAA €TI0 K COTHATKE; TeM CAMLIM OCYLICCTRIACTCS HABOLKA Ha
ZanbHHE O6BEKTHI.

Opranbi NyueBpapeHHs. MHOTa TUTAaeTCs XKUOKOR NHlLeH, 370 KPOBS PuIb M pe-
3IY/LTAT PACTBOPEHHUA MATKHX TKaHeH B CJIIOHE HES
epMeHTaMy. Upe3BbiualtHan MUTATeNbHOCTh M JIETKas YCBOSEMOCTL TAKOTO KOpMa
NPENONPEReAHAN CKPOMHBIC Da3Mephi H NPOCTOTY KHIEUHRKA. Ho eciti naHueTHHK
(Kax ¥ NHYHHKA MHHOTH} OTUEXHBACT KOPM W3 BOIBI B FOTKE, TO Y MHHOTH OM HC-
XOIHO OTHENEH OT BOMBI M HE NONKEH CMELIHBATLCA ¢ Hel. B CBAIN ¢ 3THM rmoTka Kak
TaKoBas OTCYTCTBYET, OHa MOJHOCTHIO Pa3nesieHa Ha 1Ba KaHala — JUTA KODMa W Wi
BOMBL KaK OBIXATENLHOTO cy6cTpaTa.

93



MumesapuTensHas cHeTeM2 TCA nIpenp oit , YCERHHOM M3~
HYTPH POTOBBIMH 3y6LUaMH {cM. pHC. 48, 5, 27). BoOpYXeHHBIH POroBLIMH 3y6UaMH
M B AIBIK T OTBEPCTHE B KOXE PHIBA! H CITYKHMT NOpIL-
HeM TIPH BCAaChIBAHHHM KPOBH. «CAIOHHbIE Kee3bl» MHHOTH — MaPHbIe MEIIKOBHAHEIE
06pa3I0BaHHA — MOTPYXKEHb B BEHTPAILHYIO MYCKY/aTypY FONOBBI, @ HX MPOTOKH
OTKPHIBAIOTCA TION A3bIKOM. CeKPET 3THX XKENEI He TOMBKO CONEPKUT MHULUEBAPHTEN b=
Hbie HEPMEHTBI, HO M AeHCTBYET GUIHONOTHYECKH KAK aHTHKOATY/IAHT, MPENATCTBYA
CBEPTLIBAHHIO KPOBH Y XEDTB MHHOTH. M3 KOpoTKo# poTOBOR NONOCTH (CM. pHc. 48,
A, 15) nanee BenyT ABa OTBEPCTHA, PadleEHHBIE TOPHIOHTANLHON Neperopoakofl ¢
6axpoMuarhiM KpaeM. [Ton meperoponkoft pacnoNoXeH BXOA B AKIXATENLHYIO TPYGKY
{cM. pHc. 48, A, 14), KOTOpas ¢JIeNO OKaHYHBAETCA Nepell CEpALIEM, a Bbllle — B Banee
YIKMH H NOKPBITHA HIHYTPH CKNaAKaMH NTHLLEBON {CM. puc. 48, 5, 23). OH TAHeTca Ha
BCEM NPOTAXEHHH ABIXATENBHOTO ANMNApaTa, 3aTeM HEOBGLIMHLIM 06Pa3oM OTIIIOHSETCH
OT CpeAHeR JTHHHH, OrHban Cepalle CeBa, H MIEPEXOIUT B NPAMOR KHILEYHHK, KOTOPRIA
He 06pasyeT HIrMGOB WIH 3aMETHHX PAaCIUHPEHHH O CAMOTO aHANBHOIO OTBEPCTHA.
AHATOMHYECKH O0DOPMNEHHOR NOIKENYAIOUHON KEE3b! Y MUHOT HET. OnHaKo B CTEHKE
Ha4anbHOTO OTAENA KUIUKK HAXORATCA KIETOK C CEKp
CHJIBHO 1efACT] TIPOTEQNHTHUECKHH pepMEHT rpuncunoaon rpyn-
b1, MAKCHMA/ILHO aKTHBHBIH Ipy pH 7,5 —7,8. YacThb 3THX KJIETOK C 3HMOMEHHBIMH 3K~
30KPHHHRIMH CBOHCTBAaMH MOKPBIBAET CTEHKH NMEYEHOUHOTO TMBEPTHKYIA KHILKH (CM.

pHC. 48, A, 8), crenoro BLIPOCTa, Har 0 BHH3 M NoT 0 B 06BE!
neueHs. ¥ MUHOT €CTb M SHIOKPHHHAS IOPUHA NOIKENYIOMHOM KENEIL! — CKOMICHHA
B CTEHKE KH! TpYGKH no3AnH TOro

IHBEPTUKYNA. DKCNIEPHMEHTANBHO TTOKA3aHO, YTO TIPH Pa3pylleHHH ITHX GOITHKYI0B
KOHLIEHTPALIHR Caxapa B KPOBH MHHOTH Bo3pacTaeT. MiHaye roBops, 3Ti GoIHKYIR
COOTBETCTBYIOT KJETKAM B-THITa, BbipaBarh ¥y BEICIIMX MHAIX,
Knerox a-THMa, BbipabaThiBAIOLKX NTIOKArOH, Y MHHOT He oBGHApyXeHo.

HexoTopoe yBeTHYEHHE BCACHIBATENHOR MOBEPXHOCTH KHIUEYHHKA IOCTHIHYTO
61arogaps MPOACABHOR CKNANKe BHYTPeHHEN BBHICTHIKM, KOTOPAA CBEMIMBAETCA
B IIPOCBET KHIUEUHHKKA C YYTh 3AMETHBIM KOCHIM XOAOM M Ha3BaHa CIIMPANBHEIM
XNanaHoM {cM. puc. 54, 4). KHILeYHHK JIeXHT B GPIOLHON MONOCTH cBoBoaHO,
BPBIKEHKH OTCYTCTBYOT. IleyeHb KAHHOBUAHA {CM. pHC. 48, A, 9); XEnyuuA my-
3BIPb OTCYTCTBYET.

Opraubl AbIXaHHA. [biXaTebHaA CHCTEMA Y MRHOTH 0BPa3oBaHa CeMbio rapaMy
XaBepHBIX MEWKOB (PHC. 52, 9); BHCTHAAKOILEMY HX HIHYTPU SMHUTENHIO TIPEXIE NPH-
THCHBAHA 3HTOAEPMANBHOE TIPOUCXONIAEHHE, HO TIOKA 3TO MHEHHE HE IONYYHIO Ha-
IEXHOTO MOATBEPKAEHHA. XKabGepHbIE MEIUKH OTKPBIBAIOTCR HADYXHBIMH XAGEPHEIMA
oTeepcTHAMH (pHC. 52, 7) BO cpeny, a BHYT oTBEp-
CTHAMH {CM. PHC. 48, 1.3) coeMHEHBI ¢ ALIXaTENLHO TPYBKOMH, NPOHIBOAHON MIOTKH.
BHyTpeHHAIA MOBEPXHOCT MEWIKOB OMEHDb BEIHKA G/IarONaps CIOXHBIM, BETBHCTAIM
CIUTANKAM IMUTENHS — CHCTEME XKaBepHBIX IENecTKos. Y cBOGOMHO TUTaBaioLLel MUHOTH
BOJa NIOTIANAeT B XabepHbie MELUKH CTIEPENH, YEPE3 POTOBYIO ONOCTb K NKIXATENBHYIO
TPY6KY, 2 HIrOHAETCH YePe3 HapYXHbIE OTBEPCTHA. «Bbl1oX» ocyllecTRIAETCS 33 CHE:
CKATHA BCEH KOPIHHBI BUCLIEPATBHOTO CKEETa BMECTE C XABGEpHRIMH MELUKAMM NYTEM

TOM I HOW {BHCLEPATBHOM’) MBIILLBI ¢ KOIBUEBBIMH BO-
ObpaTHoe 32 CYET YIPYTOCTH H3OTHYThIX XpAIIEBBIX
KOPIHHBI, PaCTAr Meky, CBoGoaa BIAUMHBIX NepeMe-

IEHH} MELIKOB ¥ NPYTHX 4acTe#! XabepHoro annapara 06ecneYnBacTcs OKPYXalOWHUMH
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Pyc. 52. BckpbiTan MUHOT (NEPEIHSA HacTb Tena). Bua ¢ 6proxa:
1 — BEMO3HAR Na3yxa cepmua; 2 — MpeIcepmie; J — AMYHHIG 4 —
TEMEHD, 5 — NMEYEHOYHAA BEHA; 6 — XENYIONEK CEPIUa; 7 — HApyX-
il XabepHie OTBEPCTHA; 8 — GPIOLIHAA aopTa; 9 — WaBepHMe

sewxw; 10 — TpyGKa; I1 — nuMo nasyxi;
12 — npenpoToBaA ROPONKE
HX KHAKOCTH, B IOJTOBE MOLLHO

Pa3BMTa CHCTEMA JTHMGATHYECKHX CHHYCOB (1asyx).

Y npHcocaBluefiCs MHHOTH ONKCAHHBIA XOL BOIH
HEBO3MOXEH, HA0GOPOT, CYLIECTBYET YTPOIa BCACHBAHUA
BOMABI M3 IBIXATEILHON TPYGKH B POTOBYIO NMAIOCTb, KO-
TOPYIO NPENOTBPAILAET TAK HAa3biBaeMblit mapyc (velum),
PACTIONOXEHHBIH B NEPEIHEM KOHLIE AbIXaTeNbHO! TPYOKH
(cM. puc. 48, B, 24). 310 HaKNOHEHHDI BepLUMHAMY Ha-
3aI IBYCTBOPYATHIR KiTaNaH, KOTOPbIH NP Hamnope BOAb
C3AIH TIOBOPAYMBAETCA BIIEDEN H IUIOTHO MEPEKPhIBAET
ABIXaTeIbHYIO TPYGKY, HIOMHDYA €€ OT POTOROI NOIOCTH.
B 3TOM ctyqae BOAA BXOOWT B MEIUKH M BRXOIMT M3 HHX
YEPE3 HADYXHbIE OTBEPETHA.

KpoBesocHas cicTema. Y KDYDIODOTHIX, KaK H ¥
PbI6, CYIIECTBYET ML OOHH KPYT KPOBOOGPALUEHHS
{pHc. 53), M B CepIIle Y HUX HAXOMHTCA YHCTO BEHO3HARA
xpobb. Cepiilie BKIIOYAET TPH OTAENA: BEHOIHYIO Na3yXy,
TIpeACEpAnE M XenynoyeK. O6pajopaHHaA ITHMH OT-
IeJIaMH LIENOYKA IHI3aro06PaIHO HIOTHYTA, IPHYEM He
CBEPXY BHU3, KaK Y phi6, a ceBa Harnpaso. Cepue peako
ACHMMETPHYHO: Mpeacepaue (pHe. 53, 5) pacrnonokeHo
creBa, Xeaygouek (pMc. 53, 13) — cnpapa, a BeHo3Has
nasyxa (pHc. 53, 12} — no LEHTPY, MEXAY HUMH, B BUIE
BEPTHKANbHOM TPYOKH. Ceplille MHHOMH MHHEPBHPYETCHA

6ayx! 0 HEPBA H T cOGCTREH-
Hbie HepBHbIE KJIETKH. M3 XelyIouKa BHIXONMT BplowWHan aopra {(cM. pHc. 53, I6) K
MOET BepEN HEMOCPeACTBEHHO NOoJ AbIXaTeNbHOR TPYBKoit. OcHoBaHHe GprowHOR
20pTHI BAAYTO, OHO 06pa3syeT NYKOBHLY aopThl {bulbus aortae; puc. 53, /4); nepenanss
g )

a0pThl . AOpTa NOCHIAET B 06€ CTOPOHBI 8 Nap NpH-
HOCALLHX PHBIX apTepHit K XabepHbIM neperop — N0 OxHOM BIIEpEAH OT
XaXOOTO MeIlKa M ellé OAHY MO3aRH OT 3amHero. HachilieHHas KHCIOPOIOM KPOBb
or PHBIX MEILKOB PAETCA MO BOCHMH Bbi apTepUAM B

HEMapHYIO CIIHHHYIO aopTy {pPHc. 53, 4), NPOXOLALLYIO HENOCPEACTBEHHO ION XOPAOH.
E€ nepeaxuit KoHell painBaHBaeTCs, NOChUIaA B MONOBY IBE COHHbIE apTepuu {phc. 53, 1),
2 Hajall OHa HECET KPOBb KO BCEM OPraHaMm Tena.

BeHo3Has KPOBb OT XBOCTA TeYET BIepEl MO XBOCTOROH BeHe (pHc. 53, 7), KoTopas
PalNeNAeTCA Ha Mapy 3alHMX KapAHHANLHLIX BeH {pHC. 53, §), BNALAILUKX B BEPXHHH
KOHELl TPYGKH BEHOIHOM Madyxu cepaua. Crepesy K HeMy aHATOTHYHBIM 06pa3oM Nol-
XO[IHT OT IO/IOBBI Napa NepeaHHX KapIHHATLHBIX BeH (pKe. 53, 3). [Tockonsky cepaue
PAacnaaraeTcs No UEHTPY, 2 TOHKHA MHILIEBOA OTUbGaeT ero cGoKy, HeT KIOBbEPOBhIX
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Pic. 53. CxeMa KpOBEHOCHON CHCTeMbl MHHOTH. Bun Bnono6opora ¢
6proxa 1 c6oky (¢ NeBOMH CTOPOHB):

1 — obwan connas aprepus; 2 — BMKOCAIME XabepHue aprepyn; I — nepen-
HSR KaPIWHATbHAS BeKa; 4 — COHHHAR 20PTa; S — NPENCEDIHE; 6 — 3AINAA
XAPIHKANbHAA BEHE; 7 — XBOCTOBAA BENS; & — XBOGTODAR APTEPHA; 9 — RpTE-
DHH X KitliKe; /0 — BODOTHaR BeHa neweHK; /] — TiedéHONKaR BeHa; 12 —
BEHO3Mas Madyxa cepaua; /3 — Xenynouek cepmua; /4 — nyxoBMUA aopTHI
15 — WHXHAR APEMHas neHa; /6 — GpIOWNAR 20pTa; /7 — NPHHOCHIIME Xa-
6epHe aprepHit

NpOTOKOB, KAKHE Y PHI6G HeCYT KPoBb B 0fx0n MHIIEBOAA M3
KapIHHAIBHBIX BeH K cepauy. OT MOLUHOR MYCKYNaTYPH S3bika
K CepILY NMPHXOAHT HeMapHas HHXHSAA ApEMHas BeHa (PHC.
53, 15), snagawouwas B 6PIOLIHOA KOHEU BEHOIHOM 1MadyxH. OT
KHIUGYHHKA MO MOAKHLIEYHON BEHE ¥ Iajiee N0 BOPOTHOH BEHE
neyeHH {puc. 53, 10) KpoBb NMOCTYNAET B 3TOT OPraH, ra¢ BeHa
pacnianaercs Ha Kanwuispsl. [IpoRus yepe3 neyeHs, Kposb CO-
©6HpaeTCs B HENapHYI NeYEHOYHYIO BeHy (puc. 53, 17}, Bnanaloo-
LIYIO B BEHOIHYIO TTaIyXy BMECTE C HHXKHEH ADEMHON.

OpraHs BMIENEHHS. Y MHHOTY TOHKAs PEMHEBUAHA Me-
3JoHedpuueckan nouka (puc. 54, 13) pacnonaraerca B 3anHeft
TONOBHHE GPIOLLIHON MOIOCTH, MPHJIEras K GOKOBOIf CTEHKe Tena.
Mo Y KpaIo MOYKH T MOYETOYHHKK (| $OB Ka-
HaJl, WITK apXrHedPHYECKHI NTPOTOK; PHC. 54, 10) B BHIE yIKOH
XaitmMbl. B6IHIM 3a0HEro KoHla GPIOLIHOMN [ONOCTH IOYKH 06-
PHIBAIOTCH, @ MOYETOYHHKH TIPOXONXAIOTCA Aabllle, OGbeaNHI-
10TCA 1 GOPMHPYIOT MOYETIONOBOM CHHYC (pHC. 54, &), KOTOpbIA
OTKPBLIBACTCA HA BEPLIMHE KOPOTKOIO MOWEIIOIOBOIO COCONKA,
BLICTYNAIOLIETO K3 YUIYGNEHHUA NO3ALH AHATLHOTO OTBEPCTHS,

KoHIeHTpauus coneft B rU1asMe KPOBH MUHOT COCTamAeT oko1o 30 % OT TakoBOH
Mopcxoﬁ BOIMI, T.€. 0kono 120 MM/n o akeusaienTy NaCl. B npecHoit Boge MHHOrH

S OT I ust THIIOTOHHYHYIO Mouy. [Ipn 3ToM conn
peaﬁcopﬁupy)orcn KIETKAMH CTOIGYATOTO SMHTEHA B MOYEYHBIX KAHATbUAX H MOTYT
OTNOWATECA NaXE H3 OYEHb CabbiX PaCTBOPOB C MOMOLUBIO CITELIHATBHBIX XJIOPHI-
HBIX KIETOK (WM HOHOLIMTOB), PaIMEILEHHLIX Ha XabepHbIX JenecTkax. B Mopcko#
BOZE ITH Xe KIECTKH YAANSIOT HI OPraHHIMA MUHOT HIGLITOK MOHOBIEHTHEIX HOHOB,
TIOAAEPXHBAR THITOTOHUIHOCTD IU1a3Mbl KPOBH {IHBATCHTHAE HOHBI YAANAIOTCS Heped
KHLIEYHHK H NOYKH).

Oprans pazmHoxenns. O6a Mosa HMEIOT MO KPYMHOH HEMapHON MeLIKOBHIHON
roHane (puc. 54, 12). Bo BpeMs HepecTa B pe3ynbTate pasphiBa CTeHKH NOHAIB MOMOBLIE
TIPORYKTH] BBIATAIOT B GPIOLIHYIO MONOCTb, OTKYAA BHYTPb MO
CHHyCa 4epe3 NapHEIe OTBEPCTHS B €10 GOKOBHIX CTEHKAX — TOIOBbIE [OPH {PHC. 54
9). OTTyzna 4epe3 OTBEPCTHE MOYENONOBOTO COCOYKA FAMEThI MONANAOT B BOLY, FTAC K
TIPOHCXONHMT ONONOTBOPEHHE. TakHM 06pP230M, Y MHHOTH CBAJb BBLIEHTENLHON H
PENpoNyKTHBHON cUCTeM Oo4eHb cnaba.

Passurhe. IOBeHMAbHEE (MONOABIE) OCOGH MHHOTH XHBYT B COBEPLUCHHO KHKIX
YCAOBHAX, HEXENH B3POCAKIE, U HCNOAL3YIOT AJIS CBOETO POCTA HPYrHEe NMHLICBLIC
pecypchl. BTO CBHACTENBCTBYET O CYWICCTBOBAHUHN Y MMHOT AUMUHOYHOU cmaduu
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Puc. 54. OpraHbl MOUETIQNIOBOM CHCTEMb] CAMKH MHHOTH
Ha BCKpWTHH. Bua Bnonobopora ¢ 6pioxa 1 cGoky:

1 — CMHHOR MO3T; 2 — XOpHa; 3 — CAHHMaN 20pTa; 4 — CTIHPANb-
HBR KNGNAH; 5 — KHWCHHHK: 6 — aHATBHOE OTAEPCTHE; 7 — CKH-

warowit 061aCTs » cHiryca H
Y A MycKyn & — CHHyc; 9 — no-
0828 nopa; 10 — 2 11 — octatox HiKH < co-

CYIaMH K KMILESHRKY: /2 — RWHHHK: I3 — nowka; 14 — Janwas
KApIHHATBHaA e

pazeumuA. BrlXIeBIBAIOIIAACA K3 HKPHHKH (nHa-
METPOM B | MM) THYHHKA — NEeCKOpoitka (puc. 55) —
XHBET B pekax 4 — 5 nieT, 3apbiBaAch B MOHHBIA IPYHT
M GUIETPYS MHKPOMIAHKTOH NOROGHO NAHLETHHKY,
NpaBAa, KaK ¥ MOMOXEHO MPEACTABHTENO NOATHNA
MO3BOHOYHBIX, OHA NPOrOHAET BOAY AKTHBHO, T.€. 32
CYET paBOoThl MBILILL, 2 HE MEPUATENLHOTO IMHTENNS.
Tnapras ponb b 3TOM NPOLECCE NPHHALIEXKHT Mapycy
{velum; puc. 55, 12), pacnonoxXeHHOMY Ha BXode B
rnoTKy. OH CHaGXEH XpALIEBbIM CKENETOM H MbiLll-
uamH, 6;1aronaps KOTOPbIM BBINONHAET NOMEPEUHble
ABMXEHHS B POMH JBYCTBOPYATOTO KJAraHa M cMe-~
LIAETCA NPOMOJBHO, MPOTANKMBaAA BOAY HanmogoGHe
nopuHsg. B 0CTanLHOM INOTKa BEILAAMT ROBOALHO
npumnTHBHO. Ha AHe pacrionaraertca aHROCTHAL {pHC. 55, 10), KoTophil mo3ke 1O~
IPYXA€eTCs B IHO INOTKM, NPEBpallanch B WIMTOBHAHYIO Xenedy. Pasgenenue rotku
Ha ILIXATENBbHYIO TPYGKY M MHUIEBOA Y MECKOPOHKH elle He HacTynuno. Metamop-

ST
SN

3 12 11 10 9 8 7 6 5

PHe. 55. CaruTTanbHbli paspes rolosbl JIMIHHKH MHHOFH — NECKOPOAKH:

1 — nasornnoduaapHbifl KaHan: 2 — FoNORLIOR MO, J — X0paa; 4 — 0CeBaA MYCKYIATYPa: 5 — Cepiue:
6 — Nnwmenon: 7 — GPIOUINAR A0PTA: § — KAGEPHMIC IENCCTKH; § — KaBepHBE Lien; /O — SHROCTAMS;
11 — oxonommoTaNKOE KoALLO: 12 — napyc: 13 — pPoTOBAK NOAGCTH
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$UIUPYS, THIHUHKN CKATHIBAIOTCA B MOPE, T€ HATYAHBAKTCA A0 MOROBOIPENOCTH,
TTHTASACH PEHUMYIIECTBEHHO KPOBBIO Pbif, K KOTOPLIM NPHCACHIBAIOTCA Ha HECKONBKO
OHER, 10 TMOENH XOIAHHA.

NOAKAACC MUKCHDBI (MYXINI

MuKCHHBE! (DHIYPHPYIOT B POH XHMIIHHKOB, TOTPEGIAA KOMLYATEIX YEPBEH W ApY-
rux GeHTOCHBIX Gecro3BoHOuHbIX. [1pH HananeHHyu Ha puby OHM Takxe YOHBAIOT €€.
B To Xe BpeMs OHM CKJIOHHBI NOTPe6AATL nanans. Ho MHKCHHEI 3aMETHO OTCTAIOT OT
MHHOL 1O YPOBHIO OFLLIEH OPraHk3aLMN U B HEKOTOPBIX OTHOIICHHAX YKIOHAIOTCA OT
XapPaKTEPHBIX [UIA HHX (PHUHLMIIOB YCTPOWCTBA, B 4EM MOXHO BHIETH CBHIOETEIBCTBO
HEIABHCHMOTO [IPOHCXOKIEHHS.

Y MUKCHH (pHC. 56 ) aTPOQHPOBAHBI 7123, IONYKDPYXHBIE KAHATH BHYTPEHHETO yXa
OGBEIHHEHB B OMHH KaHas, OTCYTCTBYIOT CITHHHBIE TUITABHHKH. }1}15 HHX He xapakTe-
PEH aKTHBHBIH KOHTPO/bL OCMOTHYECKHX NOKA3aTeNnelt BHYTPEHHE ! Cpelbl OPraHHiMa,
KOTOpPbIE NOTHOCTHI0 COOTBETCTRYIOT Bone (3TO a He
OCMOPETYATOPHI, KAK OCTAMBHbBIE 0IBOHOYHBIE). B CBAIN ¢ ITHM NTOYKH TOCTPOEHBI
QYEeHb NTIPHKMHUTHBHO, ¥ HEKOTOPLIX npencrasm'eneﬁ — IO THIY TQNOBHOH TIQ4YKH, HO
TONBLKO HA BCEM NPOTAXEHHH GpouiHon nonocTH. COOTBETCTBEHHO MHKCHHEI MOTYT
JKHTh JIMLIb PY AOBQILHO BBICOKOM YPOBHE CONEHOCTH (32— 34 %o). ¥ MHKCHH HeT
TaKOM NPeApOTOBOM BOPOHKM, KaK Y MHHOT, NEPelHHA KOHEL( Tena Cerka 3a0CTpén
H CHaGXEH HECKONLKMUMH KOPOTKHMH IyNanbLaMu. 31€ck PACTIGNOXKEHO POTOBOE OT-
BEPCTHE, @ Hal HEM ~— HanpasieHHas bnepén Hoyaps. Hazornmodmaapuerit xon He
06pasyeT (JIENoro MewKa, a OTKPLIBAETCH JANHHM KOHUOM Ha PyGexe POTOBOH MONOCTH
H IJIOTKM — 3TO MpenHocoBas Nadyxa (puc. 56, 2). Mownsik s3bik (puc. 56, 11, 12,
14}, B UeNOM FOMOUIOTHYHBIR A3BIKY MHHOrH, HE TONIBKO MpoGy] s
KOXY pbI6bl, HO TAKXE OTAENATD i TPAHCNOPTHPOBATH B POT KYCOUYKH MATKHX TKAHEH,
4TO MOIBOMAET MHKCHHAM MPOTPbI3aTh B TENE KEPTBH IIySokue xomsl. Koka MHKCHH
cnoco6Ha K HHTeHCHBHON CEKPELIHH CIH3H. Baas Gpioxa THHETCS NBOWHOIM pAX NOp —
BLIBOXHBIX OTBEPCTHHA KPYTIHLIX CJIMIHCTBIX XKENE3.

1 2 3 4 5 6 7 & g 10

19 18 17 16 15 4 i3 12 i

Puc. 56. CaruTTanbHbii paspes nepedHeR HaCTH TeNa MUKCHHBL

7 — HOCOBME WYNANBLA; 2 — NPERHOCOBAA Masyxa; J — OBOHATENbHMA MeloK; 4 — rONOBHOA MO3T:
5 — najorHnoduIapiLF KaHAR; 6 — Napyc; 7 — OCEBAA MYCKYNATYpa: & — CTIHHHOR MOIT; 9 — InoTKa;
10 — xopaa; /1 — ocHODHas XpAWEHAsA (LIACTHHKA AINXA; /2 — MYcKynaTypa samKa; /3 — orsepcTHe M3
POTOBOA MOMOCTH & TIOTKY; /4 — 3y6ui A3bXa: /5 — HEGHMA 3y6: J6 — poTonan nonocTts; 17 — paToBoe
otmepcTue: /8 — poToBNe Wwynanbua: /9 — Hops
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O6uIHit ypoBeHb 06MeHa BEILECTB Y MUKCHH OY€Hb HH30K; OHM IMOINONIAIOT B 1O~
koe 0,2 cm* O,/KT Maccl TeNla/MHH, YTO B 5 a3 HHXKE aHATOIHYHOTO TI0Ka3aTeNs IR
KOCTHCTHIX pri6. H. e oTBepcTHA ¢ Y MHKCHH Gonee Hin
MeHee Kauansl, ot 3 Hazan. Y Tesle}t 4aCTH PONOB KaHaNh
CIMTHL M OTKPBIBAIOTCA NApOfi OTBEPCTHI TE-TO Ha YpoBHe cepaua. CkeneT XaGepHoro
annapata Y MHKCHH OTCYTCTBYET, HECOMHEHHO, BTODHYHO; OHH IIPOTOHSAIOT BOIY Yepes
WabepHbie MEHIKH {KOTOPHIX GBIBAET A0 15 Map) npu NOMOLIN BIMaXHBAIOILMX BHYTPH
TJIOTKH MYCKYJHCTHIX NIonacTedt, BENAPHOTO aNnapara (He rOMONOTHYHOIO Mapycy
MHHOTH, CM. PHC. 56). TTo3TOMY MHKCHHBE €1Ba JIH MOIYT ABIIUATH OJHOBPEMENHO C
KopMExxoit. KCTaTH, II0TKa Y HUX He paiaeneHa.

LIAPXYASUHIO KPOBH Y MHKCHH HE OIHO, 2 cepaeu. [nas-
Hoe {«xabepHoe») cepille IMLICHO HHHEPBallHK M COGCTBEHHBIX HEPBHBIX K1eTOK. OHO
CO31aET OYeHD CT1aboe CHCTONHYECKOE JaBIeHHe, IONTH B 4 pasa HHXe, YeM, HAIpPH-
Mep, ¥ XPALLEBbIX PHG. [IPONBHKEHHIO KPOBY MO BEHaM CNIOCOBCTBYIOT COKPALIEHHA
[ROTIONHHTEIBHAIX CEpAELl B OGIACTH TONOBM, MIEYEHH U XBOCTa.

XOTH KpOBb H TKAHEBbIE KHIKOCTH MHKCHH H30 10 oT K
BOJE, OHH HECKONBKO OTIMYAIOTCA N0 COCTABY COMEM; OCHOBHYIO POJb B PErynsillam
conesoro 06MeHa MPHITKCHIBAIOT NOYKAM.

npucym 3HBIf T ITH3M: TOHAYATy OMM QYHKUHO-
HprIOT B KaYeCTBE CaMIIOB, MOIKE NPEBPAILAIOTCA B CAMOK. OHH OTKNaABIBAKT B
YHOTE KDY (anuHoR 25 MM) BLITAHYTHIE SHLIa B POrono-
IOGHOM 060/IoYKE ¢ MOPaMH A NPOHUKHOBEHHA CNEpMa NpH
onnonot Atua T MHOTO X€NTKa W NPH Pa3BHTHH NpeTeprepaioT
AHCKOHAANBHOE ApoGaeHHe. JeTEHBILH NPOXOAAT NPAMOE Pa3BATHE (TMMHHOYHAA
CTallMA OTCYTCTBYET).

P P O6PO3 XHIHN W IHOYEHHE
KPYAOPOTBIX

MHHOTH PacTIPOCTPAHEHB B YMEPEHHBIX 30HAX OBOHX NOYWApHHt, HO HE 3aXOmAT
B TPOTIHKH, FIPOMEXYTOK TPHILATHX napauteneit. Bo B3pOCIOM COCTOAHMH OHHM MOTYT
CYILECTBOBATh H B MOPCKOM, M B NIDECHOM BONE, OHAKO PA3MHOXEHHE HX BOIMOXHO
TONBKO B MPECHBIX Bomax. COOTBETCTBEHHO 3TOMY MODCKHE IOPMBI B CE30H Da3MHO-
XEHHS COBEPLIAIOT AHANPOMHAIE {[IPOTHB TCUCHHSA) HEPECTOBHIC MUTPALIMM 11O PEKaM,
HHOITIa HA MHOTHE COTHH KHWIOMETPOB. B"JIH, MEHSAIOUIHE B TEYEHHE CBOETO XHIHEH-
HOTO LIHKN12 CpeRy obuTaHnd ¢ Har 0, Ha3bIBAIOTCH
K HX YHCIY OTHOCATCR, HalDHMED, XOPOLLIO HIBECTHHIC EAPONIEACKAN PeYHas MUHOTA
(Lampetra fluviatilis) n xacniufickas myHora {Caspiomyzon wagnerr), 2 Take cambift
KDYTIHBIR TeJIb MHHOT — MHHOTa {F myzon m }, IHPOKO
pacnpocTpaHeHHas B CesepHoit ATNaHTHKE OT BocTouHoro nobepexes CLUA u Kana-
I 0 CEBEPO-3aManHoro nobepexss Esponu. K nmpoxoxHuM OTHOCATCS H MMHOTH M3
IOxHOTO nonyiapus, BeTpeqalolnecs y nobepexuit KOXHON AMEPHKH, ABCTPAMH,
Tacmaunu w Hopott 3enannun.

HepecToBrie MUIDALIHK €BPONECKON PEYHON MHHOTH NMPOAOAXKAIOTCA € MapTa M
10 rny6okolt oceHM. B xome MHIpaUMM MHHOTH He TIHTAIOTCH, MCTIONLIYS B KauecTBe
HCTOYHHKA 3HEPIHH XHPOBBIC 3aMAChl, HAKOIUICHHbIE TIPH OBHTAHHH B MOpe. 3a ato
BPEMA Y HUX COIPEBAIOT NOMOBBIE NPOIYKTE, H OHH NPHOBPETAIOT APKYIO Gpauny
OKpacKy (Y peYHoi MHHOTH — ¢ 4€pHbIM). ATPODHUPYETCH KHILIEYHHK,
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NIPHTYIUIRIOTCA BEPLIHHBI POTOBBIX 3yGLOB B D 3aTo y

NNaBHHUKH, OCOGEHHO ¥ CaMOK, Y CAMLOB X¢ YBEIHYHBACTCA MOYENQIOBOH COCOYEK.
B KOMLE BECHB! WK HayaJle IETa CAMIIb CTPOAT Ha HEPECTHIKLLIE THEAT0, NEPETACKHBas
KaMHH € NOMOLLIO POTOBOH BOPOHKH (JIATHHCKOE M [DEYECKOE HA3BAHHA MHHOT —
Lampetra W Petromyzon — 03Ha4ai0T WTHXYUINE KaMHH»). CaMKa ¢ TOMOLUBIO aHATTb-
HOTO TUIABHHUKA POET HErNYEOKYI0 IPONQ/TOBATYIO IMKY B IOHHOM [DaBHH H TIECKE, KYaa
3aTeM M OTKNAAbIBACT HKPY. CaMel B 3TO BpeMs AETCS P

K BEPXHER MOBEPXHOCTH TONOBRl CAMKH H TIO/IMBACT OTAOKEHHYIO KDY MONOKaMH.
CriapuBaHye MOXET NOBTOPATLCA HECKO/BKO a3 Tonpad. OIUIONOTBOPEHHE Y MHHOT
HAaPyXHOE, IPHYEM CNEPMATO3OKIB! COXPAHAIOT KHIHECTTOCOGHOCTL B TIPECHOM BOIE He
Gonee MUHYTbI. OTIOKEHHYIO B AMKY HKPY CAaMKa NTOKPHIBACT NECKOM, YTOOK Kiaaxy
He CHOCHJIO TeueHHeM. [1ocie HepecTa BIPOC/ible OCOBH FHEHYT OT MCTOLUEHHS.

OTROXEHHbIE HKDPHHKH (YACTOM OT 6 — 8 THICAY 1O HECKOJIBKHX AECATKOB TRICAH
y MOpCKO# MHHOTH) HHKYBHPYIOTCR IO BRIKAEBA OKOJIO ABYX Helens. Brutynueimecs
JIMYHHKH (T M) CIUIbIBAIOT 0 HHXE N0 TeYEHHIO, IIe 3aphlBAIOTCH B
IPYHT M HAYHHAIOT CAMOCTOATENBHO NIUTATLCA OPFAHHYECKHM IETPHTOM, ORHOKIIETON-
HLIMH BOIOPOCHAMHK H GakTepHAMH. JINUMHOYHOE Pa3BHTHE MOXET 3aHHMATh 0T 3—4
no 14 net, nocie yero 6 — 10 MecALEB NPOOIKAETCE MeTaMopho3. Monoane MUHOTH
CKaThIBAIOTCA B MOPE, II€ HAYMHAIOT [IMTAThCH, HANANAA HA MOPCKHX DHIG.

‘OKOAI0 NONOBHHBI COBPEMEHHRIX BHA0B MHHOT BECh CBOM XXHM3HEHHBIH LHKI po-
BOMAT B NpecHolt Bofe. Tak HalbiBaeMbie MONYNPOXOAHEIE POPMEI BO BIPOCIOM CO-
CTOSHHMH HACEARIOT KPYMHbIC 03EPa, 2 HEPECTATCH HEBAANEKE B OKPYXaIOWNX PEKaXx.
OKOJIO AECATKA BHAOB MHHOT 3TOM IPYMIEI HACENRIOT PECHOBOAHBIE 03EPa B OKPECT-
Hocax Heio-HMopka u ameprukanckue Benuxue 03épa. M3 Hux HauGonee u3BecTHa
038pHas (hopMa MODPCKOM MHHOIH, HaceasBwias a0 Hadana XIX B. ozepo OHTapHO H
BepxoBbA pekH CesaToro JlaepeHTHA. Ho nocrpoenHsiit B 1829 r. 06BOAHON KaHAN B
o6xon Hrarapckoro MMHOTE T Tb B 03€pa DpH,
TypoH, MuunraH 1 BepxHee, B KOTOPEIX OMa HaHecna KaTacTpodMuecKuit yuiep6
MecTHO#H hayne nococésbix puib. C 1948 r. 8 CLIA u KaHane 6binM npeqnpuHSTH
HETAILHBIE HCCNENOBAHUA XHIHECHHOMO LIMKIA MOpCKOﬁ MMHOTH C Uenbl0 pa]pasOTKM
JAUIHTHEIX MEP IIPOTHB 3TOM HanacTH. B xone moutn 10-neTHero noucka GbUtH HalneHs!
XMMHYECKHE BELLECTDA, ryﬁmenbﬂo ﬂCﬁCTBy)OmHC Ha MECKOpPOeK ¥ GesonacHue s
phi6. O6paGoTKa HMH HEPECTHNHIL MHHOTH PE3KO CHH3HNA e yncaeHHocTs. Crano
2BOPHIEHHLIX BRIOB NPOMEICTOBBIX PRIG IOCTENEHHO BOCCTAHOBKIOCK, XOTS O NOXHOM
CHSTHH YIPO3BI TOBOPHTD JT0KAa PAaHO, IIOCKONEKY HA HCTPEGHTENBHEIE MEDH YUEIEB-
was Io. OTBETHNA CPOKOB [0JIOBOIO CO3pEBAHHA U HEKOTOPRIM
yBETHUEHMEM TUIOAOBUTOCTH.

MpoxoaHast popma yNoOMAHYTOTO BHIa — MOPCKas MuHora { Petromyzon marinus) —
camas KpymHas cpenH MuHor (1o 100 cM winHoMR). PedHas MHHOra MOXET ZOCTHIATh
40 cM. Menbue 03épHEIe M 0COBGEHHO pyubeBEle BHABI (OT 20 CM), HEPECTOBLIX MUIPALIMHA
¥ 3THX BHAOB He GuipaeT. TakoBbl pydbeBble MHHOIH, eBponeiicKan ( Lampetra planeri)
M [BE MANBHEBOCTOMHBLE. ¥ HHX poib BIP
unksie. CPaBHHTENBHO MENKHM OIEPHBIM BHAAM NPHCYIL OTKAd OT MApaIHTHYECKO-
TO NUTAHMA, TONHOE OrPaHHYEHHE MTHTAHHS (BHABTPATOPHON KOPMEXKOM NMYUHKH
(c HaxoTUTeHHeM BONBLUOTO KOJHYECTBa XHpa). Hanbonee Menkie pyubeBble BUAB AaXe
TIEPELLNK K HEOTEHHH (K HIO B T

PaznHu4aioT 5 ponoB H okoso 40 BHIOB MHHOT. Cpeny npoMHC}lOBbIX BHIOB MHHOT
Hanbonee NONYNAPHL €BPONEACKAA PeyHast H KACTHACKas MHHOIH, KOTODHIX BbLIaB-
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THBAIOT OGBIYHO BO BPEMsl HEPECTOBOTO Xoa. KanuyecTso BhLIaRIMBaeMEIX OcoBel B
xoHue XIX B. MCYHCAANOCH MHOTUMH MHTHOHAMH. B HacToslluee Bpems H3-32 BO3-
BENCHMA Ha PEKaX [UIOTHH, NPENATCTBYIOWNX HEPECTOBLIM MHIDALIHAM, H JATPAIHEHHS
BO/ TIPOMBILUTEHHLIMH OTXOAAMH KONMHECTBO BLUIARTMBAEMBIX MMHOI COKDATHIOCH
MHOTOKpaTHO. OZHAKO NMONYAAPHOCTS MUHOT B KaYeCTBE NMHILEBOTO NPOAYKTA HE
YBRIBAET, YeMY CMOCOOCTBYIOT, TOMHMO NPHBEKATENLHOTO BKYCA, OTCYTCTBHE Y HHX
KOCTHO! TKaHH, XENYHOTO Ny3bIpA ¥ BIKJ BKI . MuHor
YNOTPEOAAIOT B NHLLY B XAPEHOM, KONHEHOM W MapPHHOBAHHOM BMAE.

B OTAMYHME OT MHHOr BCE MHKCHHbBI HCKIIONHTEIBHO MOPCKHE XHBOTHbIe. B co-
BPEMEHHOM (ayHe NOAKAACC MHKCHH NPEACTARIEH JMUIL OAHUM OTPSAOM MHUKCHHO-
obpa3Hsie (Myxiniformes) ¢ onHUM cemeltcTBoM MukcHHOBbIe (Myxinidae), B KOTOpoM
PAVIHNAIOT YeThIPE Poaa.

OBEIYHO MHKCHHbBI NepXaTcst ¥ AHa ¥ 6yayun dotodobamu (Maberas cpeta) 3a-
PEIBAIOTCA B AHEBHOE BPEMA B W [10 HOYAM OTNPABAAIOTCH HA OXOTY, OPHEHTHDYACH
INaBHbIM 06PAIOM C NOMOLIBIO Jio6: MHOTOLLET! yeppel U
IpYrHx GecnoIBOHOYHBIX, MOBAAKOT TPYNH PHG. HanaaaloT MHKCHHBI M Ha XHBYIO pbiby,
BHEAPAACH B TE/IO XEPTBbI YEPE3 POT KAH XaGepHYIO tenb. BLAEAS 0GHABHYIO CIH3b,
MMKCHHA BHKIKOYAET AKIXATENBHYIO CHCTEMY PbIGh M C TTOMOLULIO POTOBHIX 3Y60B Ha
A3bIKE CTIOCOBHA NOMHOCTBIO BHIECTh HIHYTDH MATKHE TKAHH KEPTBH, OCTAaBHB OT Heé
TQABKO KOXHBIH MTOKPOB M KOCTH CKeNeTa. [TOHATEH YPOH, KOTOPhIA HAHOCAT MHKCHHBI,
TioBpexXAan pbiby, MOMAAAIOWLYIO B CTABHAIE CETH, H npu TPAIOBOM JIOBE.

y ThIX MHKCHH (. Ep OTBEPCTHA
OTKpBIBAIOTCA ITeILHO, 3 He 06 Kax y npouux (Ganee cneLHaIH3H-
POBaHHKIX) MUKCHH. OHM NOCTHTAIOT B ITHHY 80 CM, pacTipocTpaHeH s B Bonax Trxoro
okeaHa y Geperos SiNOHMH, ROOND 3ananHoro noGepexss CesepHol u IOxHOH AMepH-
KH, a Takke y 6eperob IOxHo!t Adpuky. HananaioT U Ha BnaaHe 300POBLIX PHG.

Bonee apyrux masecTeH nussxopor Byprepa (Eptatretus burgeri}, o6uTaloWni
Ha NIPUBPEXHBIX MENKOBOABAX ¥ SMOHCKHX OCTPOBOB M B akpatopui Kopen. Byayun
CepbEIHRIM BPEHTENEM PbIGOOBCTBA, MUABKOPOT Byprepa, nocturatowuit 60 cMm
B JUTHHY, M CaM YMOTPEGAAETCA MECTHBIM B MUY B € BHae.
B 3Tux Xe paitoHax, HO Ha Boabllkx Iy6xHax (50 — 500 M) pacnpocTpaHeHa SMOHCKas
napaMHMKcHHa { Paramyxine atami), KoTopyio 006 T BHBLIMH
M ynor B MHLLY B H Buae.

H H3BECTHA 06bIK MUKCHHA (Myxine glutinosa), Hacensowas
CeBepHy1o ATI2HTHKY, Ha tor 1o CpeanieMHoro Mopsi. HauGonblunii spen priGososeTy
OHa HaHOCHT y nobepexbs AMepukH (B 3atnae MaH), a Takxe y Geperos Hopseruu u
HIseunn. Cama Xe B MUILLY HEe YNOTpeGIAETCA.

Toukorenas MukcuHa {Nemamyxine elongata) BCTPEYaeTCA TOMBKO ¥ BeEperon
Hosoit 3enananu.

BCEro pasuyaloT OKoNo 65 BHAOB MUKCHH.

3BOAIOLMOHHAR UCTOPHS GECHOAIOCTHBIX

Kpyrnopothle — 3TO AOXKMBIIKE A0 HAWIErO BPEMEHW NPEACTABHTEIH pasaena
BecueniocTHbie {Agnatha), B npownoM Gorarold GopmaMy rpynnsl NOIBOHOYHBIX.
OpraHu3auMA KPyIAOPOTHIX, BUAUMO, OBOJBHO TNYGOKO, XOTA M HE MOJIHOCTHIO, OT-
paxaer OCTH x opm THbIX. TTOUTH BCE COXPAHMBLUMECA B

101




MATEOHTONOTHYECKON NIETONHCH THbIE HMENH H30BaHHbIE KOXHbIE
HelYH WK faxe MaHIKPb W3 KOCTENOTOGHOro MaTepHana.

W3 noannero ¥ paHHero C Al Ip "
WinuuGeprena HIBECTHH (HParMeHTh! TBEPABIX IUIACTHHOK M3 THAPOKCHANATHTa (OCHOB-
HOro MHUHEPANLHOIO KOMIIOHEHTA KOCTH) ToawwHHOR 0,1 MM, © oqub CcBOEOOPa3HOMN

MHKPOCTPYKTYPOit; MX obnanatenb HadBaH aHa A Y. T1 Th
TUIaCTHH MIOKPHIBAH GYTOPKH, 06paJoBaHHBIE AeHTHHOM. JleHTHH NMPOHHMIAH KaHanb-
LIaMK, CONEPXALUNAMH OTPOCTKH OTK €10 KJIETOK-! KOTOpBIE

OCTAI0TCA Ha BHYTPEHHel NOBEPXHOCTH IEHTHHOBbIX KONaYKoB. MHCTONOrHYeCKH ruta-
CTHHBI OTAHYANOCH OT THITMYHON KOCTH, MOCKOALKY HE BKIIONATH HH 3aMYPOBAHHBIX
KIETOK (OCTEOLHTOB), HY KaHanbues. TakoH MaTepHal Ha3BaH aCIMAMHOM.

HHpopMalurH o BHEWHeM OGRMKe 3TOrO XHBOTHOrO noka HeT. Ho, cyas mo co-
nyTcTByIOLER hayHe, 3T0 GbIIO MOPCKOE XHBOTHOE, IPHTOM, CKOpEE BCEro, IpH-
[IOHHOE.

Hpyrue, 6onee dopmbl THBIX — DB e XHBOTHBIC, TEO
KOTOPBIX TOKPbIBAT KOCTHbI/ MAHLHPb W3 KPYTIHLIX H MEIKHX TNACTHH, 2 HHOTAA H
CIUIOLUHBIE KOCTHBIE UIHTHL. 3THX KHBOTHBIX TaK M Ha3BanH NaHIMPHOKOXKHUMH, WITH
WKTKOBLIMH (Ostracodermi; puc. 57, 58 ). Mckomnaemble GecHeNIOCTHLIE IEATCA Ha IBa
wnacca: JIpyHoanpéemie {Diplorhina, nau Pteraspidomorphi, Mo HMeHH WHPOKO pac-
npocTpaHEHHOTO pona Preraspis — puc. 57, E'), B KOTOpbI# BXOSAT moakacce! Teno-
noHTh {Thelodonti; puc. 57, X) v letepoctaky, T.e. MHonanuupHeie (Heterostraci), a
Tacke kiacc OnHoHo3apéssle {Monorhina, uik Cephalaspidomorphi, no umeHu poaa
Cephalaspls — puc. 58, 4, E), B KOTOpBI# munoqam noaxnaccel Maneacnuaw, T.e.

(G b1, T.€. b {A ida), u Octeo-
CTPaKH, WK KocrHonaHuupHue (Osteosraci). B x1acc OIHOHOIIPEBbIE €CTH OCHOBAHKA
BKJTIOYATh B KAYeCTBe NOAKAAcCa M KPYTIOPOThIE, & TaKXKe, BHAMMO, HaIEHHBIX He-
IABHO B CPEAHEeBOHCKHMX OTNOXEHWAX ABCTpainy [IuTypuacnuan {Pituriaspida).

PaccMOTPEHME MCKOTIAEMBIX GECHEIOCTHBIX MBI HaYHEM ¢ Kitacca [1ByHOIIDEBLIE
{puc. 57), nogkiacca TenomoHTs! {puc. 57, X'), HIBECTHOrO ¢ MOITHETO OPAOBKKA
(HEKOTOPbIC OTHOCHMBIE K TEJOLOHTAM YelllyH HIBECTHBI M M3 PAHHEro 0pooBHKa).
Mx Teno GbUI0 MOKPHITO METKMMU MOTBIMH AEHTHHOBLIMH JYGYHKaMH, KOTOPbE Ha
Pa3HBIX YACTAX TENA NOBONBHO CHJIBHO PAaMTHYanuch. [locie cMepTH XHBOTHOMO 3TH
ELyH OBbIYHO PACCHIIATHCH, HIBECTHO JIHLIIb HEGOMBLIOE YHCMO OTIIEHATKOB, AAIOWIHMX
NpencTanneHKe o6 obuiem o6auKe TenonoHTob. Teno 6BUTO YrnouUIeHO, BNepeaH pac-
wmpeno, [Tog KPYTTHEIMU IIOCKHMH GOKOBBIMH BbICTYITaMH TeNa, MIPEANOIOKHTENbHO,
MApHBIMM IPYAHBIMM [UIaBHHKaMK {puc. 57, 10) anch 8 nap
XaBepHBIX OTBEPCTHR. ¥ HEKOTOPhIX (DOPM MMENNCH CTHHHOW, aHAIbHEW IUIaBHH-
KH, 2 Y OJIOTO TENOAOHTa — ¥ GPIOLIHbIE TNAaBHUKH. HenaBHO O6HapyXeHbl OCTAHKH
CBO€06PA3HEIX BUIKOXBOCTRIX TENOAOHTOB. TeNIONOHTH CHHTAIOTCA HanGonee GMHIKoH
rpynnoﬂl K pOROHAYallbHHKAM YENTIOCTHOPOTRIX.

JApyroit noaxnacc IpyHoanpésuie — [eTepoCTPakK — HMeNH MOKPLIBABLIMHA rONOBY
H TIEPENHION YaCTh TYNOBAWA NAHUKPL M3 BIAMMHO HANCTAIOWHKX nnacrun pa3Horo
pasmepa H POPMBI, KOTOPRIE, CYAS NO no
TIEPHMETPY ¥ PA3IBHIANHCH, HE NPENATCTBYA MIOXHIHEHHOMY POCTY ITHX XHBOTHBIX.
T1oBEPXHOCTB NIACTHH HEC/Ia YIOP U3 NOMBIX ACHTHHOBBIX 3yGUHKOB. [Tox cioem feH-
THHa pacmosarancst ryGyaThiit cioft aCTHAMHA Pa3HON CTENEHH AXYPHOCTH.

Teno GOLUIMHCTBA MPEACTABUTENEH 3TOH IPYNNL GLIIO HECKOABKO CIUTIOCHYTO
CBEPXY BHU3, POT 66UT HHKHHM, 2 Ha BEDXHEH CTOPOHE MOIOBHOTO UIMTA PACTINIATATHCh
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Pue. 57. B Hbix. JsyHoapérsie [MaHuxpHokokue (Diplorhina):
A is; & — Takxe 3
CPERHEOPIOBHKCKMR Sacabarmbaspis, B — HEMHOTO 6Qnee NOMIHHA Astraspis; I'— NCBOHCKAA NIPCRCTAIH-
Tens (na i, [ — 1o xe, E—

( i) Preraspis: K —
(T i); 1 —T wewrys; 2 — 3 — xabepHbic 4 — tnaz-

HRUE; S — BEWTPATBHAN MNACTHHIA; 6 — WICBPORB; 7 — POT, § — XabepHoe GTREPETHE; 9 — TEGCeph;
10— NA0GKAA BIPOCT (ROIMOKHO, TPYAHOR LIRRHHK): 7/ — CTIMXHOR WHN; /2 — FRaTHHNHAA NARCTHIL
Ka; 13 — POCTPATENAR ITACTHHKE
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Puc. 58. Ten HBIX. O enere I1
{(Monorhina):
A— raneacnua iaspis; 5 — roNoBHOR LUNT NOMHEPAHXHACTIHCa,
bix cBepxy; B — pi ¥ pis; I — ro-
n0B2 HAPHKIONENHCA, B CBEPRY; T — “

Hax (Osteostraci) Cephalaspis; E — rofopHolt WHT Ledranacnica, BUa cBepxy: / — Ha30TMMOGHIapHOE
oTBEpCTHE: 2 — TN23HILA; J — [ONOBHOM LIMT: 4 ~— FPYZHOM MAZBHUK: § — KaBEPHBIE OTBEPCTHA: 6 —
7 — 1078; & — NapHAs 1IABKKKOBaK CXAAUKA

OTBEPCTHA Al [1a3 U MPOAONbHbIE KaKankl opraHos BokoBoi nuxuK. Hoanpy, no-
BHAHMOMY, 6bLUTH TaPHLIMH, XOTA Ha MHOTHX 06pasliax OHM He BHAHLL. C BHYTpPeHHeR
CTOPOHbI Ha CTIMHHOM MaHLMpe GLIN XOPOLIO 3aMeTHLI OTIeYaTKH MapHBIX 0BOHS-
TebHLIX MEIKOB, TOOBHOTO MO3Td, [Ma30NOA06HOIO MMHEANLHOMO OPraHa U CIyXo-
BOrO NaGHPHHTA C ABYMA BEPTHKANBHBIMH NONYKPYXHBIMH KaHAlaMH, 2 NaTepatbHee
TAHYUCH DAL OTIIEYATKOB XaBepHLIX MEIIKOB. ¥ 6oee NOITHHX, NOCIEOPAOBHKCKHY
HOPM MELLIKH OTKPLIBATUCH HE HADYXY, 2 B NIPONO/LHbIE KaHANE], BLIBOXHLIE OTBEPCTHS
KOTOpbIX BHAHB! € IPABON U IeBOA CTOPOH HA 3aIHEM KPaKO TONOBHOTO LKMTA {puc. 57.
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5. BHYTpeHHUH] CKe/leT He OKOCTEHEBAN, NAPHBIX KOHEYHOCTEN He Bb110, 2 XBOCTOBOM
T1ABHHK Y Pa3HLIX BUNOB GbUT NOCTPOEH NO-PasHOMY: 3AXHHE KOHEL OCEBOTO CKeNeTa
BOBCE HE OTKJIOHSNICA OT OCH MOIBOHOYHNKA (AHHUEPKANLHEIA INABHHK), JAXOAN B
HMXKHIOW NIOTIACTD NIABHMKA (THNOLEPKANLHLIN) MIH BEPXHIOW (3MULEPKANbLHBIAY.

B coctap FeTepOCTpaK BKIKOYAKT HanGonee pam-mx HZHUHPHHX noanouo‘mux )Ulfl
KOTOPRIX H3BeCTHA hopma Tena. o HA ida. A
K3 paHHero ¥ Sacabambaspis U3 CpEAHETO OPAOBHK (CM. PHC. 57, COOTBETCTBEHHO A
K 5) MpeacTante s OTNEYATKAMM, NepPEIaloMMHU Penbed ITACTHH U QopMy nepenHei
q3CTH Teta. OHM MMM CIUIOWIHEIE BEPXHIOK M HUXKHIOW IUIaCTHHBI QOB HE A0-
MYCKaBLINE POCTa, ¥ HAGOD GOKOBRIX ITACTHHOK, TIPHKPLIBABILIMX XAaGepHbIl annapart,
TIPHHEM KAXKABIH M3 MOYTH ABYX AECATKOB XaBEPHAIX MELIKOB OTKPLIBAJICH CAMOCTOS -
TEILHBIM OTBEPCTHEM. Banee noanHmit, cpeaHeOPAOBHKCKMIE Astraspis (cMm. puc. 57,
B) MMen NHLIb BOCEMb HAPYXHBIX XaGEPHRIX OTBEPCTHA. CPean NOIMHHX reTepocTpak

HHTEPECHE! ABE MPYIIITEl — TeHan (1p Tens — D) is — puc. 57,
I. ) ¢ TONCTLIM NaHUMPEM, BTOPHYHO PACNAAIONMMCA HA MHOXECTBO ILIACTHH, H
d CO CANUTHIMH NepenHHMH MIACTHHAMM NaHUMPA U ¢ 0COBBIMH

3ArMTa3HHYHEIMH XAGEPHEIMU OTBEPCTHAMH ¥ HEKOTOPHIX BUIOB.

TIpeAcTaBHTENH APYIOro kiacca, ONHOHOIAPEBLIE, HIBECTHB C PAHHErO CHAYpa
{puc. 58). BHelIHe OHM JIETKO OMOIHAIOTCA MO HEmapHoit Hope (puc. 58, I), pac-
nosarastuefcs MEXAY [NAJAMH Nepell MHHEATbHRIM OPr2aHOM. BTO COCTOSHHE CHHTAETCH
NPOHIBONHBIM OT TAKOBOTO ABYHOANPEBLIX.

JloBonbHO NpUMHTHBHE nomwiace Maneacnuanl (puc. 58, A, 5) nipecTeH ¢ paH-
METo cHypa No nogHhit nesoH KOxuoro Kuras u MHIOKHTas, Iie OHH, BUAHMO,
palBHBANTHCE B MIoaAuMK. TTepeqHIon yacTh Tea y HMX NOKPLIBAT aCMHAMHOBLIA
MaHUMPb, COCTOABLIMA H3 " niacTeH. P: 6opoan
18 KaHaioB GOKOBOI IMHHH HANOMHHATY reTepocTpak. O NIaBHHUKaX AaHHBIX HET.
BrNH eLE NapHbie HOCOBBIE MEIIKHM, 3 HAa30THIIOGHIAPHBIN KaHas MPOpPLIBANCA B NH-
EBaPHTENBHBIN TPAKT, KAK Y MHKCHH. JKabepHBIX MELIKOB BLLIO OT BOChMH A0 ABYX
HECATKOB Nap. BHYTPEHHHH CKENET COCTOAN M3 XPAIA, OBTHUOBAHHOIO TOHKHUM COEM
KOCTH (| 0KOC ).

Heb: # 1o yucy Xcs BHAOB noakiace Anaspida (BecnaHuMpHsle;
CM. pHC. 58, B, I') ¥3BECTEH C PAHHETO CHIYPA MO NO3NHKH geBOH. O6NanaTenH Bepe-
TEHOBWIHOTO TE/A, BHIMMO, ILIABABIUKE B TOJIIE BOMLI; BMECTO CIUIOUIHONO MAHUMPS
MMEITHCh MEJIKHE TIPOIONTOBATLIE YELIYH, POT BB KOHEUHbIM, XBOCT — [HITOLIEPKATb-
Huim. Cpelv aHacnua BCTPEYaloTCA TaKxe OGNAMATEH aHANBHOTO [U1aBHHKA ¥ NapHbIX
NIaBHHKOB B BHAE WIHHHOM YIKOH KaiimMbl (pHc. 58, B, &). HapyxHbix XaGepHbIX
OTBepCTHI 6 — IS M Gonee Map, MHOTHE aHACTIHAb], OYEBHAHO, MPOKAYMBATH Yeped
[IOTKY BOAY, OTOHIBTPOBLIBAs H1 Hee KOpM. HeKoTopbie BIbI BMOJHE NOOXOMAT Ha
PONb NPEAKOB MHHOT.

# noniiacc O & — Octeoctpaky {pHc. 58, 4,
E ). Y npeacTaBuTeneit STOH YNl rofoka Gbita NOKPHITA CILIOLIHEIM NAHIHPEM,
KOCTHBIM wHKTOM (pHC. 58, 3), nocne ¢$opMHPOBaHUA KOTOPONO CTAHOBHJICH HEBO3-
MOXHBIM fansHeAuIuit poct Tena. [yGokuit cnoit wkta et 06paloBaH HacTosEH
KOCTBIO C 3aMyPOBAHHEIMH KJIETKAMH-OCTEOUMTAMH. IMEHHO 370 OTpaxaeT Ha3BaHHe
rpynnst — KocTHonmaHuspHsie, Osteostraci, B oT1H4YMe OT HHOMaHUMPHBIX {Heterostaci)
W3 wiacca JByHoanpénsie, obnanateneit MHOTO MaHuHps. IepuxoHApanbHOe OKOCTE-
HEHHE BHCTHIANO Y u BCE TH BHYTD cKefeTa —
BHYTDEHHME NONOCTH, KAHATb! IS COCYNOB M HEPBOB, YTO MO3BONMIIO ElllE B KOHLIE
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20-x rogoe XX CTONETHS LIBEACKOMY ManeoHTonory 3. CTeHUIE PEKOHCTPYHPOBRATH 10
CEpHAM cpelos (TouHee, AH(OB) BHYTPEHHEE CTPOSHME TOMOBA STHX XHBOTHBIX.
Oxa3anock, 4YT0 MHOTHMH OCOGEHHOCTSIMN BHYTPEHHETO CTPOEHHS OCTEOCTPaKH Gniako
HATIOMHHAKT MHHOT.

Hacn IMTE, MNOK] CBEPXY TQJIOBY OCTEQCTPaK, Paclonaranucs
TpY nons {apa GOKOBHIX H ONHO CPEAMHHOE; pHC. 58, E, 7), K KOTOPHM NMONXOAHIH
WHPOKHE KaHATH OT 06/1aCTH rONOBHOIO MO3Ta (IS HEPBOB SUIH cOCyAoB). Bepoat-
Hee BCETO 3TO GLUTH WIEKTPOCEHCOPHEIE NOJIs. Ha HuxHell CTOPOHE TONOBL OKPYIIOE
none GO JAHATO MOIAUKOM MENKMX IMHTKOB. [T0 €ro MepHMETPY OTKpPHBAICA PAl
HapYXHBIX Xa6epHEIX OTBEPCTHR, 2 BNEpeaH — LIETEBHIHOE POTOBOE OTBEpCTHE. Bre-
LEPAILHSIA anapaT OCTEOCTPak GbI/1 CTPAHHBIM O6PA3OM [aNeKO BLUIBUHYT BriepEn
OTHOCHTENLHO MOJIA H I71a3, YTO MEWIAET HCKAThL B OCTEOCTPAKAX MPEAKOBYIO Tpynny
[UIS COBPEMEHHKIX KPyrIopoThix. Tem Gonee 3T0 (KaK H HeNapHas HOAIPA) MellaeT
BHBOHTL M3 OCTEOCTPAK YEMIOCTHOPOTHIX, XOTA TaKue TMOMBITKH NMPEATPUHHMATHCE
npexae M MPORONXKAIOTCA. Y OCTEOCTPaK MMENCA 3MNHLEPKalbHBM XBOCTOBOR ILUTaB-
HHMK, MHOTHE M3 HHX O6nafan MapHbIMH («IPYAHBIMH») TUIaBHUKaMK {pHc. 58, A,
4} ¢ .IMPOKHUM OCHOBAHHEM. Y OTHOCHTEIbHO NPHMHTHBHOIO Ateleaspis 6bL10 B3
CRMHHBIX TUIABHHKA.

KpyrnopoTble, 61H3xHe No cBoeMY OGIHKY K D KM op.
NOABAITCA B AEBOHE.

BaxHO OTMETHTb, YTO NaNe03ORCKHE OCTPAKOAEPMbl TPAXHIMOHHO CUHTAIOTCA
MHKpOQaraMu, 0 4éM rOBOPHT OTCYTCTBHE Y HHX YEIOCTeR, caboe Pa3BHTHe OpraHoB
4YBCTB M FO/IOBHOTO MO3ra, IaHHe MEeKHX D pOB, TH b H3-32
BAMAHKA KOCTHOrO NaHUMpA. Te xe YepThl THNHYHBIX MHKPO(DAroB COXPaHHIHChH
M Y COBPEMEHHBIX KPYIOPOThIX. M XOTA MHKCHHBI TTHTAIOTCA, KAK XHIUIHHKH (MO~
KUpAIOUIKE TIONNXET) HNH NANATBIUKKHK, TIO CYTH, OHH OCTAIHCh AETPHUTODAraMH.
TlpaBna, XECTKMMA NaHUMPDb NepeaHel YACTH TeNa TeTepOCTPaK NPOTHBOPEYHT BeEp-
CHM IeTpHTO(ArHi, H60 NONKEH GbUT MelIaTh 3HAYHTENBLHOMY HIMEHEHHIO O6beMa
TJIOTKH, HEOGXONHMOMY [UTA TIPOKAYMBAHHA BOMb!. DTHX KHBOTHBIX CYHTAIOT CKOpEE
COBKPATENAMH MENKHX GECTIOIBOHOYHBIX. A MHHOTH, IPEBPATHBLWIKCE B IKTOM2Pa-
3IUTOB, COXPAHWIH, B CYLUHOCTH, MEXaHH3M THTZHHA MKKPO(AroB, He FOBOPA yxke 06
HX THYMHKE — Neckopoiike. CyLIeCTBYET HHOE MHEHME, KOTOPOE CBA3bIBACT CIIOXHOE
Pa3jBMTHE TONIOBHOTO MO3Fa K OPTaHOB YYBCTB YXKe CaMbIX PAHHHX TNOIBOHOYHMBIX (B
CPaBHEHHH C IPYrHMH BTOPHYHOPOTHIMH) C NPEdNoNaraeMoit Makpodarue Ux npea-
KOB, ¢ aKTHBHBIM XHLUHHYECTBOM. [eACTBUTENBHO, Y HEKOTOPHIX TEIOTOHTOB N0 OT-
TIe4aTKaM PEKOHCTPYNPYIOT KPYMHKIM XKelydoK, YTo, HanpuMep, Cpeai phi Gnipaet
XapAKTEPHO TONBKO [N XHILHKKOB,

PASAEA HEAKOCTHOPOTHIE
(GNATHOSTOMATA)

3TanoM B 1o; MHBIX ABHIOCH HMH ye-
mocTet. MIMEHHO YeNIOCTH M MEPEXON K MaKPODarkH, XHUIHHYECTBY CTANN CHIbHER-
UIHM CTHMYZIOM K P! BTENLHOM CHUCTEMBI, OOMEHHBIX

M dHATH3aTOPHLIX CHCTEM, CTIHHHOTO H NQJIOBHOTO M03ra. OIHaKO BO3MOXHbIE NPEIKH
HETIOCTHOPOTHIX 710KA HANEXHO HE YCTaHORNEHS!. JI0 OARTEHHS NEPBRIX HCKOTIAEMBIX

106



HAXONOK MENIOCTHOPOTHX B CHIYPE MOIBOHOYHbBIE GLUTH NPEICTARIEHL] TONLKO MaH-
ZMPHMBIMH GeCYEMOCTHBIMH. HO, HecMOTPS Ha GOABLUIYIO APEBHOCTL M CTPYKTYPHOE
2a3H006pa3xe OCTPAKOAEPM, NOCTPOHTE Ha ITOM (BYHAAMEHTE PONOCAOBHOE APEBO
ETIOCTHOPOTEIX BEChMa JATPYAHHTENILHO, XOTA MOMBITKH TAKOTO POfa MPeANpUHHMA-
IOTCA 10 Cero IHA.

UTOGK! BHISCHHTD MPOKCXOKIAEHHE YE/IIOCTHOPOTHIX, HEOGXOMHMO NOHATS NX OTIH-
AHA OT HbIX. s < IMH B [IEPBYIO OYEPEL CleayeT
PaccMOTPETh D) TeNeH YENOCTHOPOTLIX — XPALIEBBIX
pui6. Cpean Hux nnac‘runoxasepuue MMEIOT XaGepHbie MELIKH, BEChMa IOXOXUE
Ha xabepHbie MEIUKH MHHOT W MECKOPOeK. OTMHYUA UMEIOTCH [NABHLIM O6paloM B
BHCLIEP2ILHOM CKeNeTe. Y aKyn, KaK H Y BCeX pbi6, MMEIOTCH MOUIHBIE PACHNECHEHHBIE
JIYTH B CTCHKAX [TOTKHK, BHYTPH OT MEIUKOB, ¥ MHHOT 3TH IYTH OTCYTCTBYIOT. B 1O Xe
BPEMA Y MHHOT HMEIOTCS HEPACUIEHERHBIE 1YTH CHAPYXH OT MELIKOB. Y aKya B6ausn

TH Tesla TAKXE CHl TOHKHE 3KCT HblE XPAH. MHO-
rHe moptonors XIX B. CHUTATIH 3TH XPALIH TOMONOTaMH XabepHLIX Ayr MUHOT. TakuMm
06pa3oM, CPABHEHHE C MHHOFAMH TIOIBANIAET 3AKITIOYHTD, YTO BUCUEPANbHBIM annapar
YeJIOCTHOPOTAIX OTNHYAETCH HATHYHEM PacUIeHE BHYTpEHHHX Xab AYT, H3
KOTOPBIX 1B¢ NMEpeaHHe NpeoGpa3oBaHLl B YETIOCTHYIO H MOABAILIYHYIO.

3oonor A.Térre (1901 ) 3amounn, 4T0 SMHTENNH KaGepPHAIX NEMECTKOB YETICT-

HOPOTBIX MMeEET 3K’ JEHHE, B TO BPEMS KaK Y GECYEMIOCTHBIX —
3HT Ha ITHX H cOOCTBEHHBIX 3MBPHONOrHYECKHX
nA.H.C A1 TEOPHIO NPORCXOXIAEHHS YEMIOCTHOPOTBIX,

HapyxHhle 1yrH MMHOT OH NpU3HAN TOMONIOYaMH BHYTPEHHUX YT aKyN H IPYTHX de-
IOCTHOPOTBIX. BLIXOAHT, 4TO XabepHule MEUIKH Y MHROT PacloiaralTcs uemu(oM BHY-
TpH OT XAGEPHLIX Iy, 4 Y aKyn — P Ha atom
MELIKaM 1BaETCH T AEHHe BHYTPH OT Xabi X YT Y Gecqemoc-mux
W CHAPYXH — Y YEJIIOCTHOPOTEIX, ¥ KOTOPHIX, KPOME TOrO, [IPOH3OIIIO PACUNEHEHHE
XaGepHBbIX YT, YTO NPEAYCMATPHBAET YHACTHE BYX PAIHLIX IPYIIN MEILIL B KOHTPONE
HX IBHXEHHH (Y MMHOT IyTH KOMTPOMMPYIOTCS €AMHCTBEHHOH MBILILEN; CM. C. 94).
YemoctHoit ayre A. H. Cepepuos npucBanpan TpeTuii HOMEDP CPEAM BUCUEPATBHBIX
YT, 2 OCTaTKaMH [BYX NEPBbIX CYUTaN IYGHLIE XPALIM AKY K HEKOTOPBIE XPHLUH NPEI-
POTOBOH BOPOHKH NMECKOPOAKH. Oopuuponauue 4ENIOCTEH OH CBA3IBIBAT ¢ HEOBXO-
AMMOCTBHIO YOEPXHBATh J0GBIYY, 2 PACUIEHE! 61 X IYT — €
AKTHBHOMY XMULHHKY Tl uy 10
Hexotopiie o6crosTensctpa nioxo cornacyiotes ¢ MaeHuem A. H. Cesepliosa o Heza-
HBIX M YeOCTHOPOTBIX. Hanpuumep, camurkom cxon-
Hil B 06eMX IPyTINax MOBHOR MOIT, T1a3a, OPraH eyXa, Ia H BeCTHEYNAPHBIN anmapar.
Ob1mii Npenok HasBaHHbIX MPYTIT YXe AQMKEH GbUT oGN1anats BCEMH STHMH CTPYKTYPaMi,
CAEROBATENBHO, GbLT IOCTATOYHO BHICOKO PA3BHT. TaK €10 peKOHCTPYHPYET # Cebeplios,

K cnuexy # KnanaH B KH , Tledeb M XKEn-
MBI Ny3nIpb, OCTAETCH HENOHATHLIM, KAKMM XE OPTaHOM nuxaum H3 JIBYX afbTepHa-
THBHLIX BAPHAHTOB OH MOT 0BNIa1aTh — 3H WK

IKTOAEPMANBHLIMK XabpaMH. HeyXeni Mpefok He MME HU TOTO, HH APYToro?
CremyiouiHit 3Tan b pa3paGoTKe MPOHCXOKIEHHST YETIOCTHOPOTBIX CBA3AH C HMEHAMK
naneouronoros. JI. M. Hosuukas (1983, 1998 ) cnmxaer AByHOIAPEBLIX 6ECYENIOCTHRIX
{B NEPBYIO OYepEb, TENOAOHTOB) C MPEAKAMM YEAIOCTHOPOTLIX 1O MPHU3HAKY MAapHOTO
XapaxTepa opraHa romy obn 10 HoBuuKast MPOTHBOMOCTARAAET
EBbIX HBIX, ¥ PbIX OBOHATENbHBIE KATICYAbI H YKOBHLIbI COMH-
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JKEHH WIH OGBEIMHEHB , 3 OGOHATE/bHBIE TPAKTH YKOPOUEHb WIH HcHeanH. XKabepHbie
MEILIKH BOIHHKAIOT U3 PAaCTYILMX HABCTPENY APYT APYrY KAPMAaHOD IHTONEPMb! H IKTO-
IEPMBI, TO3TOMY UX IMUTENHH, NO H MOXeT 6biTh

@.XKanbbe (1981, 1993) npeanoxun BEIBOIHTL YENIOCTHOPOTHX M3 OCTEOCTPAK Ha
OCHOBaHWH HEKOTOPbIX CXOAHBIX MPK3IHAKOB, TAKHX KaK TETEPOLEPKANbHBIN XBOCT
{KaK Yy aKyn), napHsie IpyiHhEe TUIABHHKH, HATHYUE KOCTHOM TKaHM. YeMocTHas
FIOXBAILIYHAA AYTH, IO MHEHUIO JKaHbBbe, BCeraa GbUTH BIaUMOCBAIAHDI, HE HMETH
kabepHO GYHKIUAH U BOIHAKIIM K3 NaPYCa OCTEOCTPAK, MPEANONOKHTETBHO CYLIECTBO-
B2BLUETO Ha NEPEIHEM KPaKo WX MOTKH. HenapHylo HOJPIO W NPEeHA3aNbHbIH CHHYC
(xaK y mMukcuH) XKaHsbe obwWwHM wns HHBIX r
BepcHs 9TOro aBTOPa CAKIIKOM NMPOTHBOPedHBa. B YaCTHOCTH, CMYLIAET CHIILHLIA
CIHBMT BrIEPEN BUCUEPANBHOTO aMNapaTa OCTEOCTPAK, OT KOTOPOrO HE3AMETHO HHKAKHX
CJIEOB B OHTOTEHEIE YETIOCTHOPOTHIX.

Han6onee yGenutensHa B HACTOALLEE BPEMSA TEOPHA MPOHCXOXIEHHSA HETIOCTHOPO-
ThIX, paspabotannan Jix. Mannertom (1996 ). ABTOp BEPHYJICA K CTApOMY NPEACTaRme-
HHUIO O TOMO/TOTHM KaGePHBIX MELIKOB Y MHHOT H Ky, a TAKKe XKaGePHbIX Ayl MHHOTH
o ot K 3KCT XpsALLAM aKYJl, OTOPOCHB NMONY/APHOE MHEHHE
oba THBHBIX BHBIX HCTOYHMKaX 0 INMHTENHSA (3H Bl Y
KpYIIOPOTEIX # SKTOAEPMBI Y HENIOCTHOPOTIX). JKaBepHble AyTH MMHOTH W BHYTPEHHMeE
a6epHbIe AYTH aKyN pacnIaraloTcsa MPOTHBONONOXKHLIM 06Pa3OM MO OTHOWIEHHIO He
TONBKO K KaBGEPHBIM MELIXaM (CHADYXH W DHYTDH), HO M KO MHOTHM ADYTHM OPHEHTH-
paM (6PIOLIHOM 20pTe, LUIMTOBHAHON XeNe3e, HHXHel ApEMHON BeHe M T.4.). OnHako
XaGepHble AYTH MUHOTH K 3KCT XpSALLUYK aKyN aK0TCA OTHOCH-
TeIbHO 3THX OPHEHTHPOB OIMHAKOBO (BCErIa CHapYXH). OBLIHA Npenok GeCHENIOCTHBIX
H YETIOCTHOPOTBIX, MO MHEHNIO MasLTeTTa, 06/1aan HepacuNeHEHHBIMH BHYTDEHHHMH
H BHEIIHMMY XaGepHBIMK IyraMu. OCTaTKH BHYTPEHHUX AYT CPEAH COBPEMEHHBIX

THBIX YXE JaBHO Py B BHIE HBIX 3aK/TANOK TPEX Mepen-
HUX OYF y 3MEGPHOHOB MMKCHH, 3 TakoKe XPALIEBOR AYXKKHM HAa BHYTPEHHEH CTOpOHE
napyca y neckopoitkH. BHYTpeHHHE AyrH ¥ MPEIKOB UENTIOCTHOPOTBIX PaCHEHHITHCH,
TIO NPEAmnoNokeHHIo MaeTTa, AN HHTEHCHUKALMM AbIXATETbHBIX ABHXEHHI, T.€.
AT aKTHBHOIO NPOKAYWBAHHMA BOAbI Yepe3 LNOTKY 3a CYET e€ MycKynaTypbl. Kputu-
HECKHMM 2KTOM OH CUMTAN MOLWHbIA BLIIOX (1A 3¢ HEKTHBHOrO OMbIBAHUA XaBepHBIX
JIEMECTKOB), C KOTOPLIM OH CBA3BIBAM M NEPBOHAYANBHYIO HYHKLMIO YENIOCTHOR AYTH,
BHA €€ B MPEAOTBPALEHHH OGPAaTHOMO TOKA BOIL YEPE3 POT MPH BIOXE {HECMOTPA
Ha 3HaYHTENbHBIA Nepenan narneHus). O6Pa3oBaBLIMECA B PE3YILTATE YEJIIOCTH CTANH
UCTIONB3OBATLCA UNA YAEPKAHUA, 3 NOIAHEE — M 3aXPaTa AOGBIYM.

TyGHBIE XPAWM aKyA M3JUIETT CUMTAET OCTATKOM KapKaca MYCKYTHCTBIX Iy6, Ko-
TOpBIE HbIHE NbHO Ly H U HECKONLKO Cllabee Bhipa-
XeHbl y xHMep. OHH orp: py TIO0CTb» — KaMepy Briepend
OT 4enocTHoR ayru. Ewe necxopoﬁka HCTIO/B3YeT TYGLL TR DHITHA, @ XPALEBbIE
PhIGbl — JUIA OKPYTIEHHS PTa IIPH CAMOM HCXOIHOM CIIOCO6E 3aXBaTa KOPMa — NyTeM
BCACBIBAHUA BMECTE € BOAOM (HaKTHUECKH, ABIXaTENBHOIO OBHXEHHA). Peayxuus
CTapo# pOTOBOH MONOCTH Y aKyn (YKODOUEHHE K obbéMa)

HacT nocne PQJTH XBaTAIOLUMX YETIOCTER K
YEJTIOCTHOR AYTe, KOTOpas TIOABEPIIACH NIPH 3TOM THIEPTPOGHH M BBIABHHYNACH BIIE-
PER B KauecTBe HOBOrO pra. [TanTyyaeTcs, YTO YENIOCTHOPOTbIE KOPMATCA NPH MOMOLLK
ApIXaTeNbHON TNOTKH, MOCKQIBKY XBaTaTeNbHas ananTalus YeNlocTelt ecTb peayasTat
MHTEHCHOHKALMHK ObIXaTeNbHOH BYHKUHH.
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HAAKAACC Pblibbl (PISCES)

XOPOKTEPHCTHKG HOAKACCCO

PuIfbi, KaK H KPYTNIOPOTBIE, — TEPBHYHO-BOAHBIE MO3BOHOYHBIE, HO OHH OTHO-
CATCA K APYTOMY Pa3leny NOATHIIA, YENIOCTHOPOTHM, ChOPMHPOBABLUEMYCA Ha nymx
3IBONIOLMH XHIHHYECTBA. DTH XHBOTHbIE pPOM CBOHCTE,

s HA GbICTpOIT, (3 H OTHOCHTENBHO KPYMHO! NOObIYH, AN
CXBATHIBAKMKA XEPTB IHPOKO PACKPLIBAIOLINMCH PTOM C CHIBHBIMK 4emocTAMK. Mx
BHCUEPANLHEIl CKEET, HCXOAHO YHCTO XaGepHull, npeo6palobaH Brepeld B Kycao-

e YeTICTH, H HHXHIW. ¥ BOBaHa CHCTeMa,
4TO OCHACTHJIO TAKOIO XHUIHHKA Sonee 3ipeKTUBHBIM aNNapaToM YHAYISLUHOHHOTO
nnasauus. CicTeMa BKIIOYACT HenapHbIX M IONOMHEHA ABYMA
KaTETOPHAMY ITapHBIX T, — P! H 6p! Tes0 MOKpBITO Yelry-
&i, Ha 3y6l. 3a exl MCKJ PGB

MMEIOT OIIMH KPYT KPOBOOSPAIIEHHS, B CEPALE HAXOIUTCA BEHOIHAR KPOBB, KOTOPAs
HHIIE HE CMEUIMBAETCH C apTepHANLHOW KPOBbIO. BucuepansHuifl ckener ofpaloran
p: € [yraMH, pacr B CTEHKAX [IOTKH, HIHYTDH 1O OTHOLIE-
HHIO K Xabpam.

Opr Pbi6 (C

i akyn ¥ CKaTOB XapaKTEPHO HATHYHE MIAKOHAMBIX YEWyi B MOKPOBAX, OT-
CYTCTBHE B CKENETE HACTOAIIEH KOCTHOH TKAHM (XOTA HIBECTHRI MPHMEPH OOBIIBECT-
BAEHHSA XPALla, GJKIKME NO THCTONOTHYECKON KADTHHE K CHTYaUHH GOPMHDOBaHHS
KOCTH, OCTEOT€Heaa), pa3eNleHHe P Ha KaXxIok nyre H
ITMHHOR KOXHO¥ MEPeropoaKoH, MPHCYTCTBHE CTMPATLHOTO KNanaHa B KHIUEYHHKE,
COBOKYNHTE/ILHBIX OPraHOB Ha GDIOWIHBIX TUIABHMKAX Y CAMLOB, 0GECMeYHBAIOLIHX
BHYTPEHHEE OTLTONOTBODEHHE, K T.4. OHH He UMEIOT OPraHOB BO3AYLIMOIO ABIXAHMUS,
TAKHX KaK JETKHE WK [UTaBaTE/bHbI/A Ny3bipb.

BHeltiHe aKy/ibl M CKaTb! PAXTHYAIOTCA HE CTANBKO (POPMOH TeNa, CKAIBKO PacTiono-
XKeHHEM HapyXHBIX XaGepHbIX OTBEDCTHH, KOTOPbIE ¥ Ky OTKDLIBAIOTCA MO HOKaM
TOMOBB! NEPEA TPYAHLIMU [UIABHHKAMM, @ Y CKATOB — Ha HHXKHEH CTOPOHE TO/IOBHOTO
oTaesa. Y XxuMep Bee XabepHble WENH NPHKPLITH CHAaPYXH ¢AMHO#H xabepHOH KphIl-
KOM C XPALIEBLIM KADKACOM.

OCOGEHHOCTH OPraHHIALUWK XPAWEELIX PBIG, KaK M APYTHX XHBOTHBIX, YIOGHO
PaccMOTPETb HA KOHKPETHOM PHUMEDE, B DOMIH KOTOPOTO MBI HCTIONLIYEM LUIMPOKO
PACMPOCTPAHEHHYIO B YMEPEHHBIX Bofiax TUXOro M ATN2ZHTHYECKOTO OKEAHOB, B YaCT-
HOCTH, B UEPHOM MOpe KOMIONYIO aKyNy, HAM KaTpaHa (Squalus acanthias).

KarpaH NpMHALNEXHT CDeAM aKYN OTHOCHTENILHO TOMY ceMelicTay
{KONOYKE aKYIBI). ITO GHCTPLIA XHIIHHK, IMGEKTHBHBIA OXOTHHK Ha PhIb.

Buewnee cTpoenne. KatpaH — Hekpynuas akysa, AUTHHa Tena 10 1,5 —2 M, caMku
KPYMHee caMUOoB. ¥ HEro CHIBHO BHTSAHYTOE, KPYDIOE B MONEPEYHOM CEYEHHH TeNo,
330CTPEHHOE BTIEPEAN M YIUIOUIEHHOE CHHMIY PBLIO (TOStIUm), CYWECTBEHHO BBICTY-
naouee BNepéa oT poTOBOTO OTBEPCTHA (pHc. 59, I). Teno mocreneHHo HCTOHYaeTcR
K 3aHEeMy KOHIY M 3aKaHYMBAeTCH XAPAKTEPHLIM [UTA aKyNl HEDABHOJIONACTHBIM (Te-
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Puc. 59. Konwouan akyna, Win KatpaH {(Squalus acanthiasy.

1 — pocTpYM: 2 — tna%; J — GpuaraAbue; 4 — IEHTHHOBMR LIKN; 5 — CRMMMME [L1ABHMKH; 6 — reTepo-
LepKanbHM A XBOCTORON ILIABKHK; 7 — GPIOWIHOR [LIZBHHK; § — NONOMEKKE GOXOBOA MUHMH; 9 — [PyaNOR
I12BHMHK; 10 — Kabephtse wens; 17 — potosas wens; /2 — KOATPA

JIbHbIM) IM T Ero BepxHas nonacTh KpynHee, K B Hell
TIPONIONKAETCA TIABHO OTOTHYTHI BBEPX XBOCTOBOM CTEGEL C OCEBRIM CKENETOM;
€C/IH Xe MPUHHMATh BO BHHMAHHE JHWb KOXKHbIE JIONACTH, TO M3 HHX, KAK NPABKIO,

KpynHee HuXHAA. K ewe nsa X T — KaXawiit — co

WHOOM Ha xpaw. Ho 0GBYHOr0 415 4Ky aHANBHOTO ILTaBHHKA
anech HeT. HemocpeacrseHto no:uann TONOBB! 'rynonume HeCET 110 GOKAM Napy KPYITHEIX
TPYAHBIX He6i Ha JalHEM KOH-

ue TynoBHuwA. [TapHbie II2BHHKH MOTYT aKTHBHO MEHSATh HAKIIOH H CNYXUTh DYIAMH
DIYOHHBI.

Mexay 6p OTBEPCTHE IVIOAKH B BHIE NPOAGIL-
HOM LeaH (cM pHC. 66 14; puc. 69, 8). Y camuos {cm. puc. 69, B, 16) BHyTpeHHHR
Kpaft KaX1oro GpIOUWHOTO NIaBHHKA YTONWIECH H BHTARYT B MTHHY, 06pasya TBEpInA
KOMYAATHBHMM NPHAATOK € [IYGOKHMM KeNOGKOM Ha BHYTPEHHCH CTOpOHe.

Tlo Goxam rofoBbt P masa, LMH BEXa-
MH — BEDXHHM H HIXHHM. KDYITHOE CeprioBHAHOE POTOBOE OTBEPCTHE pacnonaraeTcs
Ha HWXHe/! CTODOHE IO/IoBbI, CYLUCCTBEHHO OTCTYIA OT KOHLA Prita (POT — nonepey-
HBI, B OTIHYHE OT KOHEYHOTo). Ha HKXHeR CTOpOHe DbUIa BIIEPENH PTa BHIHA Mapa
Pa3ITBOEHHBIX HOJIPER.

Ha 60K0BBIX CTOPOHAX TOJIOBE! B 3aLHEM] €€ 4aCTH OTKPHBAETCA NO MATh XaGEPHRX
OTBEPCTHA B BUAIE IOBOJIEHO KOPOTKHX BEPTHKANLHHX wWweseR. Briepeny oT HMX, no-
3A0H U HYTh BRILIE 71232 JIEKUT €LIE OMHA BHCLUCPANBHAR Wie/b, BEAYIIAR B IIOTKY, —
Gpu:lramue (spiraculum).

Hnna akyn 1 MHO {pHc. 60) c
[ 'BOM OfIHOK! KOXHbIX XeJIE3 M IPOYHBIA KOPHYM, B KOTOPOM
KOJLIaTEHOBBIE BOIOKHA PACTIONOKEH L CAOSIMH. KOPHYM GOPMHPYET MTAKOHIHIE He-
1UYH, AOBANLHO MEJIKME, HO CMEHsAEMEIe Goee KPYTTHEMM 110 MEpe POCTa aKy/ikl. OHH
COCTOAT U3 KOCTENMOAOBHOTO MaTepHana — JeHTHHA. Kaxinan yewy#ka MpencTaniser

c060# Mokt ocTpo) A KoHyce (. ), HEMHOTO BLICTYNAIOWHA Hal MO-
IO ¢ WHPOKHM HEIM KM B
ry6HHe KOHyca 6onee np: , IMa
MATEHATIOM; STO TAKKE JEHTHHA, TOCKOILKY OTINIALEBAETCA OH KIETKAMH KOPHYM3, 2
He O OpraHa» P: Ha 3y6H GaKTHUECKH

HACHTHYHBI TUTAKOMAHRIM Heuysim.
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Puc. 60. [1nakoMIHAA velys:

4 — BCPTMKAMLHAIA P2IPE3 HEILYH BIPOCTOR AKYIN; 5, B — CTANMH PAIBHTHA VELuyH B SMHNCPMHOE IM-
SCHONa (KOPHYM Ne M30Bpaxen); 5 — dopma Gyaywmen weiyn
TTLHOM, OTKNATKA AEHTHHA e HadaTa; B — etnyn Bu3ro K -
;2 — KONNAYOK M3 THEPAOTD IeMTHKA; F — SMHICPMHC; 4 — KOPHYM 5 — NONOCTb, JANONHEHHAR
TuTLNOR: 6 — OCHOBaNMe; 7 — WEAKA; § — ONOHTOBAACTH; 9 — 3MANeBMA oprak

4 1321 o [ 7 6
Pic. 61. CKeneT KOMOHeR akylibl, Wik KaTpaa (Squalus acanthias):
1 — Mo3r0BOR Yepem; 2 — oraen nonca; 3 — T # otaen
4 — cnmnnue 5— TnasHKK; 6 — omen 7— 1]
xpAw TNasHHKa, Ay camua 88— XpALUH

SPIOLUNOTO TLTaBMMKa; 9 — TAIOBKA MOAC; /0 — PAZHAIBHME XPALLM MPYIHOFO TIABHHKA; /] — KOXMaR
0NACTH (PYRHOTO MAIABKHKA; 12 — 62)AMBHME XPRIIK [PYAHOTO TRABHHKA; /3 — KOPaKOMAHKA OTRen
MieaeBorD Nosca; /4 — BHCLLEPAnbHA aepen
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Y KaTpaHa BeTMKQIENHO Pa3BHTbI KOKHbIE OPraHbl YYBCTR, OTHOCALWIHECH K GOKOBOR
JNUHHH, NPHYEM atech D TH OT npH. Wit Gonee &

YeM Y MHHOIH (CM. HHUXe).

Ckenter. CKeneT aky/lhl He CONEPXHT KOCTHOM TKAHH, 3 COCTOHT TONBKO M3 XpA-
A, KOTOpbIH, 1PaBa, MOXET MPOMHTBIBATLCA HIBECTHIO, MPHOGPETAA MOBBILUEHHYIO
TBEpHOCTb. OCHOBHHBE YacTH cKeseTa (PUC. 61 ) 3TO OCEBOM CKENeT, Yeper, WIK ckeneT
TONIOBbI, M CKEIET KOHEYHOCTER.

Ocegoli ckeaem — 3TO NO3BOHOYHHK, HIH NO3BOHOYHBLIA cTon6 (columna
ver is), D it G KOJIMYECTBOM MO3BOHKOB {vertebra). OcHoBHaR
4acThb NMTO3BOHKA — TeJT0 (PHC. 62, 7}, NIPOHH3AHHOE O LIEHTPY CKBO3HBIM OTBEPCTHEM.,
Yepe3 KOTOpOe NMPOXOAHMT XopAa. OHa YaCTUHHO MepeXaTa KOMbUEBHAHBIMH TeNaMH
TIO3BOHKOB, NPHAAIOIIMMH eft 4ETKOOBPa3HYIo GOPMY, MOCKONBKY KAXAOE TENO HMeeT
Crepel K C3aIH ryGoKHe BMIAXHMHB! KOHHYECKOR HOPMB, 06PalyIoLIHE MEXLY CMEX-
HBIMH TI0IBOHKAMH OBGBEMHCTHIE Kamephl (puc. 62, 5). [103BOHKH ¢ TaKMMH TenaMK
HA3LIBAKOTCS HYTBIMH, HITH aMd)y Cbepxy OT TeJl OTXOIAT BEPXHHE
LYrH, COBMECTHO 06palyiolline CTHHHOMO3IrOBOM, WIH NO3BOHOYHLIR, KaHaT (puc. 62.
4) Ang CMHHHOTO MO3Ta. Ero CTeHKH NOCTPOEHB! M3 IUTOTHO COMKHYTBIX TPEYTQIbHBIX
3/IEMEHTOB ABOSKOTO POAA — COGCTBEHHO BEPXHUX YT (pHC. 62, F), OKORKILMXCH OCHO-

Ha Teslax M BC UTACTHHOK {puc. 62, 2), o6paLlIeHHBIX
BHHM3 H [IPOTHBONOC X TIPOMEXyTKaM Tesl. Bee oHM NMpoHHaaHt
OTBEPCTHAMH MU HEPBHBIX CIIMHHOMO3IOBLIX KOPEIKOB {pHc. 62, 7). BHu3 oT Ten mo-
3BOHKOB OTXO[AT HHXHHE LYTH, KOTOPble B TYJOBHIIHOM OTA&/IE WHPOKO PaIBeleHb
B CTOPOHBI {PHC. 62, 6) ¥ AAIOT ONOPY KOPOTKHM péGpaM {costa). B xsocToBOM Xe oT-
Rene — [O3alH OT KJI0AKH — HHXHHE AYTH CMBIKAIOTCA MeX1y CoBot BHU3Y, 06paya
TAaK Ha3bIBaeMbill TeMATLHBIR KaHat, GYTIAP ANA KPOBEHOCHBIX COCYIOB {XBOCTOBOK
apTEPHH K MPOXOJALLCH MOA HEW XBOCTOBOH BEHBI).

Prc. 62. CTpoeHue NOIBOHKOB aKynhl:
A-T NO3BOHKE, 2 carnTTANbHON B — otpesox otnens
, DL - A HepROB; 2 — BEPXHAR
BCTABOWNAA IIACTHHKA; J — OCHOBHAA BEPXHAN (HEBPATBHAS) AYra; § — NOIBOHONHMIH KaHAT; S — Npo-
CTPaNCTBO, 3aHATOE GCTATKOM XOPAKL 6 — KHXMAX Ayra {60K0BOH OTPOCTOK) TYIOBHUIKOIO NTOIBOHKE:
— TENO TMOIBOHKA; & — HHMHAR } ayra 9 — XAHATH 1A XROCTOBOA
BEHH M XBOCTOBOR apTepHH; /O — HHXHAR PCTABOYHAA JUIACTHHKA
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Puc. 63. CKeNeT rofoBbl KQ/IoMeR aKy/ihl, Win KaTpana (Squalus acanthias). Bua c6oky:

. — POCTPYM; 2 — MO3rOBOH NEPEM; J — rMasHMLa; 4 — MO3TOBAd KATCYIA; S — CHYXOBaR Kancyna; 6 —
SQIOMENHE 6PNIrANLUA; 7 — THOMBHUHEYNSPE; & — NEALME B CTEHKE MOTKH XaBEpHLE IyTH; 9 — fe-
X2uHe 110D KoXelt FKCTPAGPBHXHATLHLIC XPRIUH; 70 — 3anHMA Koew KOMYAM Xabephnix ayr; I/ — mo-
roxenne 1—V xabepHux wenedt; /2 — rHong; I3 — Gasurxane; /4 — Mexxenen XpRul; 15 — rybume
wRum; 16 — Wil it xpARus; 17 — Kancyna

TaxkuM 06pa3oM, y aKy/Ibl, KaK H Y OPYTHX phif, NO3BOHOMHHK MOAPa3eNéH Ha Apa
0TdeNa — TYNOBHILHEIA M XBOCTOBOH.

Yepen akynw (puc. 63) BNOAHE THNUYHO NOAPAINETEH HA OCEBOH, WIH MO3IOBOH,
4epeN M BUCLEPATLHbIA CKeJeT.

OceBoit 4epern (neurocranium) COCTOHT M3 MO3IOBOM KOPOGKH (Xancyibl; puc.
63. 4), Kancyn opraHoB 4yBCTB ¥ pocTpyma {prc. 63, I). Mo3rosas xarncyna fpoyHa,
&€ CTEHKH M Kphillia 06Pa30BaHI TONCTHIM XPALUOM, TOJBKO BIEPEH, CO CTOPOHEI
POCTpPYMa B BHIE HOCOBOR HacTH JIONKH B HEE BENET KPYMTHOE OTBEPCTHE, MEPEAHAS
doHTaHEeNb.

[nasuuum nexat no 60KaMm oT MO37a, Nepel HaMH HEPETT € WUHPOKHM OCHOBAaHM -
&M — nnatba’anbHuli. XOpOWO NpeacTabiaeH 3aTEIOYHBIR oTaen Yepena, IX u
X HepBbl BHXOIAT Y€pe3 OTBEPCTHA B €I0 CTEHKE (2 He NOJalM HETo, KaK Y MHHOTH).
Hasan oTkpripaeTcs 3aThiIONHOE oTBepcTHe (foramen occipitale) st nepeaHero KoHua
SMHHHOTO MO3ra. CNYXOBLIE KAMNCY/bl — KDYIHBIE XPAIUIEBEIE MOHOMHTBL {PHC. 63, 5),
BPOCIIKE B HOKOBBIE CTEHKH Yepena ro3an Masiul {puc. 63, 3). Tocieanne AOBOILHO
y6oxu i 3¢ HEeKTHRHO JAIIMILAKT IIa3Hbe AGIOKH CBEpXY, criepenn i c3anu. O6o-
HATENbHbIE KATCYNB! {pHC. 63, /7) BHIIAOAT KaK OGpalI€HHBIE BIEPER M BHMI YalIH.

B JbHBIA ckeneT (splanch fum) ng co6oM KapKac IMOTKH KaK
NEPEAHErO OTASNA KHIIEYHOH TPYEKH, TPOHHIAHHOIO XaGEPHBIMH WENAMH. DNEMEHTH
3ITOTO CKEJIETA IEXAT MEXAY WensiMH {prc. 63, 1/} B OCHOBaHMH XabGepHBIX Neperopo-
10K M MMEIOT BHA WIEHHCTRIX 06py4eit. Hanbanee noHo nocrpoes! xabepHoie ayru
tarcus branchialis; &), cBA3aHHbIe ¢ AbIxaTenbHOM GyHKUMEH, 0cOBEHHO BTOpas H3
NATH (Y HEMHOTHX BHAOB BCETO LIECT K AAXE CeMb yr). Kaxuas COCTOMT H3 YeThipex
NAapHBIX YICHKKOB M ORHOTO HHXHETO HEMapHOro, TaK HAIbiBaeMO# KONys {puc.
63, /0). BepxHue 4neHHKH CBOGOLHO NMPHETaioT K MNO3BOHOYHHKY ¥ MOABHXHEI OT-
HOCHTENLHO Hero. XKaGepHbie AYTH COTHYTBI 3UT3aroM, NPH HIMEHEHKH YIIOB MexXay
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YJEHNKAMH BBICOTA MOMEPEYHOro CedeH s INIOTKH MEHAETCS B LIMPOKMX npeaenax. Ha
ABYX CPEOHMX HWIEHHKAX KaXIOH CTOPOHBI CHAST B BUAE IPeBHA TOHMKME W JUTHHHEIE

cr H— nyan,
MEperoponxy.

YeniocTHan ayra {arcus mandibularis) my6oxo cneunanusupoBana B KayecTse
XBATAaTEbHOTO annapara. OHa 06pa3oBaNa TOABKO ABYMS NApaMH KPYMHBIX XpALUeH,
KOTOPBIE HECYT 3y6hl H BEPOSTHO COOTBETCTRYIOT IBYM CDEIHMM WIEHHKaM XabepHok
LYTd, 06pa3yIOLIHM OTKPBITHI Brepén yroa. BepxHss 4encTs NpeacTanneHa Tak Ha-
3bIBaeMbIM HEGHOKBAaJPAaTHRIM XPAIIOM (palatoquadratum; pHc. 63, 16}, HUX-
HASl — MEKKeJIEBBIM XprLioM {cartilago Meckeli; puc. 63, 74). BaxHo, 410 Ha cpefineR
JIMHUH TONOBbI KaXIbIH K3 HHX TPOYHO COCAWHEH C ONHOMMEHHBIM XDALIOM ADYroi
CTOPOHDI {T. 8. KOHTPANATEPATLHEIM EMEHTOM, CBOHM AHTHMEDOM), B PEIYIIBTATE HETO
YEJIOCTHAR OYra CaMOCTOATENBHO MOAAEPXHBAET CBOK BHYTPEHHIOK [IPOYHOCTD H HE
CMOCOGHA K MonepeyHbiM nedopMaLnaM.

Mexay %a6epHLIMH AYAMH H HETIOCTHOM ATOH PacionoXeHa el olHa, NOMbAIbN-
Hasi, WIIH T nyra (arcus hyoi , 3aH NPOMEXYTOHHOE NONOKEHHE
M 110 CBOEMY PYHKI HOMY 10. OHa YEMIOCTHYIO IYTY K Oce-
BOMY YEPEITy, TOXBHXHO # B TO Xe BPEMA NOCTATOYHO IPOo4HO. OXHOBPEMEHHO 3Ta yra
COXPAHSIET MOHOLEHHOE Y4acTHe B paboTe xabepuoro annapara. [JogeAanyHas ayra
BKJTIOYAET JIBa MTAPHBIX WIEHHKA H OIHH HENapHhIA. M3 MapHBIX, & it
co yepena, — rHoM; (! ibulare; puc. 63, 7), unn
nonnecox OT KOTOPOTO Halall, B THOMIHYIO NEPErOPOIKY KAYT BETBHUCTHIE XAGEPHRIC
JIy4H, a BIEPER — NPOYHBIE CBAIKH K XPALIAM JeTI0CTHOM Ayru. Tak peanuayeTcs Tuo-
CTHIMA, MOABECKA HETIOCTHOM MAYIH K YEPEry HCKMOMHTENBHO 32 CHET OMbAIBINHON
Iyru. Cpeayuit napHsifl WIEHHK MOXBA3LINHON XyTH — 370 rroun (hyoideum; puc. 63,
12), a nenapumit — xonyna, 6asuruane (basihyale; puc. 63, 13).

PacrionoxeHHbte BOAK3M YIJIOB PTa KOXKHBIE CKITANKM CONEPXAT ewé HeGonbluHe
XpsilleBble CTEPKEHBKH, HalblBacMble TYGHLIMU XpAmamMu {puc. 63, 15). Huxuui
rYGHOR XAl MPHKPEIUIEH COSTMHKTENLHON TKAHBIO K MEKKE/IEBY XPALLY, BEPXHHE
XPALLH JaKPETUIEHB! TOTLKO B Koxe. Tpa MHEHHE 11 10 3TH XPAILIHK
33 OCTATKM CaMBIX MEPERHMX BUCUEPANBHEIX NYT, 3 YEIOCTHOMA Nyre MPHCBAKBATO
11 Homep; Toraa MoMbAILIYHAS MyTa NoTyqana IV HoMep, a xabepHhie oyt — ¢ V no 1X.
. Manner (1996 ), xak YoMsHyTo paHee (c. 108), c4HTaeT ry6Hule XPAIIH OCTATKOM
CKeJIeTa NPeApOTOROA BOPOHKM. B 3ToM ciydae yeNocTHas Iyra — camast EpeRHAs.

Hermy6oko noa Koxed Mo HAPYXHOMY KOHTYPY KaXIOH XaGepHoH Meperopolkd
BBILIE W HIXE XaBEPHOTO OTBEPCTHA NEKHT T1apa TOHKHX BHELIHHX Xa6ePHBIX IyT —
9KcTpaBpaHXHANbHBIX XpALIEA (pHC. 63, 9).

Crenerm napHsix U HenapHsix naagnuxog (CM. puc. 61) cymecrseﬂuo pavTHYaer-
cR. [1aBHMKOBasA TUIACTHHKA Y aKy/l ASMHTCA HA KOXHYIO JIONACThb {cM. puc. 61, 17),
YKPETUIEHHYIO 3NaCTHHOBLIMH HUTAMM (elastotrichia), M MACHCTYIO 10NaCTL, HMEIOLYIO
BHYTPEHHNH ckenet. B TUIACTHHKE CNUHHLIX [UTABHHKOB {CM.
pHc. 61, 4) MACHCTas JOMACTb YaCTHYHO MOIpYXeHa B r1y6b OCEBON MYCKYIaTypHI.
B XBOCTOBOM IUTABHHMKE CKENET MACHCTON IONACTH 06PA30BAH [JIABHEIM 06PA3OM NPO-
NONXEHHEM MOIBOHOYHHKA (CM. pHc. 61, 5).

TMapHkuie NIABHHKH UMEIOT, TOMHMO CKEJeTa CBOGOIHOM KOHEYHOCTH, TAKKE IO-
TIONHHTENBHYIO ONOPY — MOACA, NOrPYXEHHBIE B MYCKYAAaTYPy TYJIOBMILA.

Tneuesolt NOSC Na€T ONOPY IPYIHLIM MTaBHHKAM. OH COCTOHT M3 ABYX TPOYHO
cC EHHBIX TIO LEHTPY COBMECTHO OXBaT T nosanH
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TS30BH CHHIY ¥ ¢ 60KOB ZYXKOH (] neHHol KV ayre). Ha
TORIMHE BRICOTH KaXAaf MOJOBMHKA MMeeT GYIropoK [l NpHIEHEHH s XPALIEBOIO
X=WTa CBOBONHOM KOHEWHOCTH. Hixe Hero pacnanaraetcs KOpaKOHAHAR 4acTs Nosca
. pHC. 61, 13), a BhILle — JIONATOYHAR YacTh {cM. puc. 61, 2).

BpoHEle NAABHUKH NPHKPENJEHB K Ta30BOMY Nosfcy (CM. puc. 61, 9) —
TFEXOR NOTIEPEYHOMH NMTaCTHHKE, JAKIIOYEHHON B GPIOLIHYIO CTEHKY BIEPEIH OT
CHOAKH.

B niacTuHKe NAPHOTO TUIABHHKA KOXHAA M MACHCTas JIONACTH NPUMEPHO DABHE!
™ Ltowany. Kapkac KoxXHo#H /ionacti o6pa3oBaH a1acTHHOBLIMH HHTAMH. B rpyn-
#0W TU12BHMKE XPAILEBOH CKeNeT OCHOBAHHR MSICHCTOMN NonacTu o6paloBaH TpeMs
CTIHEMH Ba3jansHEIME d1eMeHTamH (basalia, cM. puc. 61, 12), a BaMxe K xpaw —
ATKOTBKHMH PAIAMH TOHKHX NaJOYKOBHAHBIX JTydeBbIX Xpswedt (radialia, cm. pHc.
T. 10). B 6pIOIIHOM TIABHHKE MACKCTAA JIONACTb HMEET TONBKO ONMH PAN NOMHO-
EHHX pansasui (CM. puc. 61, 8) M OLHH NpPOOONbHBLIN NaNOYKOBHAHBIN GasanbHbIl
epun {CM. pHC. 61, 7), KOTOPBIN ¥ CAMUOB YUIMHEH, YCJIOXKHEH U COCTARNAET OCHOBY
EXTYIATHBHOTO MPHAATKA.

Mummeqnas cucrema. B napueransHoft (6oKoBoit) MycKynaType, KOTOpol npu-
HWANEXHT JOMHHHDYIOUIAs Macca COMATHYECKHX MBILLL, BOSHUKIIHX U3 MHOTOMOB

MWMHTOB, MHOCEMNTBI Pacr Ype: AHO Koco. Ha m OM Pa3pese OHH
N5pA3YIOT IUr3aro06PasHEIA PHCYHOK, 2 Ha TIOMEPEYHOM Pa3peae — KOHLEHTpHYE-
XWe KOMBLIA, TOCKOBKY 1 T X APYF B Apyra
WHYCOB. MACHCTBIE TOMACTH NJIABHUKOB CONEPXKAT IUTACTBI TOHKHX MBILIL, ¢ 06eHx
STopoH SIMX K cKeneTy. ITpo; MbIILLA o

22Moro noa6opoaKa B PaHre MOABAILIMHOR MYCKYNAaTYphl. Kpome TOro, Xopowo pas-
WTH 6 Nap BHELIHMX [IA3HBIX MBILUL (CM. PHC. 65), PaIBHBAIOUIMECH U3 MaTEpHaNa
TPEXT coMHTOB. OT 0 Kpasi ITA3HHLLBI K KBATOPY DIa3HOTO

#370Ka THHYTCSA OBe KOChIe MBILLIULT — BEPXHsA {m. obliquus superior; cM. puc. 65, 3) u
=wHss (m. obliquus inferior; cm. puc. 65, 35), a OT 3anHero Kpas pacxXoIATCA YeTbipe
“pRMEIE MBI (CM. PHC. 65, 33} — pepxHss (m. rectus superior), HKHAS (M. rectus
nferior), nepenHss {m. rectus anterior) u 3anHsis {m. rectus posterior).

B ypa, D Thi€ MBILLILBI [IOTKH, TTOIPAINEACHEI
53 HECKO/TBKO CIIOEB M MHOXECTBO IMYYKOB, COXPAHAS NPHHALIEXHOCTh OTAECNbHLIM
TIOTOYHBIM cerMeHTaM — Gpanxuomepam. HanGonbiredt Maccal # CuiIbl JOCTHraeT
ZDHBOMALIAA MBIILLE (ALIYKTOP) HUXKHEH HEIOCTH, OTBETCTREHHAN 32 CXBATHIBaHHE
= 05paboTKy RO6BIYH.

Oprans 9yBCTB. Y BLICIUHX aKy/1, K KOTOPLIM NPH; T KaTpaH,
HhX H JOCTATONHO YHHBEDPCATEHRIX OXOTHHKOB, OPFaHKI YYBCTB MIPAOT BEChbMa OT-
SCTCTBEHHYIO POSb.

Opeantt 60K0604 Aunuy OBECTIEYHBAIOT AUCTAHTHOE BOCMIPHUATHE MOABHXHBIX
a 1aXe HEMOABHXHBIX OGBLEKTOB B OKPY: pone. Y 6o, TBa aKyl HX
AYBCTBYIOILME MOYKH — HEBPOMACTHL {CM. pHC. 32, 5) — 3aK1l04eHHN B MOOKOXHBIE
K3Ha/Ibl, KOHTAKTHPYIOILHE C BHEIIHER CPEION Hepes NOpkI, KaK 370 ONMCAHO BhIIE.
TMapa rnaBHBIX KAHANO0B MPOXOOHT 10 GOKOBRIM CTOPOHAM TYJOBHIUA (CM. PHC. 59,
3}, HECKOJIBKO Pa3BETRIEHMA PACXOAATCA MO NMOBEPXHOCTH Tonopsl. Kpome Toro, Ha
ose, Har M phuia, OrpoMHOE 'BO 3NEKTPO-
PELENITOPOB, TaK Ha amnyn JI 310 HEB TIONIOCTH B KOXe,
OTKPLIBAIOLIMECH OTBEPCTHAMH MEHBIIE | MM B NMAMETPE M CONEPXALIHE B CTEHKAX
AYBCTBHTE/BHBIE KIETKH, C MX NOMOLILIO AKY/bi HAXOMAT JAPLIBIIHXCH B NECOK PHIG
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MO CNAGKIM 3NEKTPHYECKMM [10° nam, cor BCSIKYIO aKTHBHOCTB
MBI (HAGEPHEIX, INIa3HABIX, CEPALA).

Opeanst ¥ aKyJBI Her MU O6OHST
Ha HIDKHER CTODOHE phina (cM. pHc. 59, 12). OGOHATENBHEI IMHTENHE YIOXKEH BHYTDH
OGOHATELHOTO MEIIKA B BHAE COKHOMA POJETKH H3 CKIAIOK, YBETUIHBAOIWIEH 10
ANk MOBEPXHOCTH W O6/eryarolues €10 paBHOMEPHOE OMKIBaHHe Bomof. OTBEpCTHe
HOJIPH MEPEXATO paieneHo IByMA BhICTYNaMK
KOXUt Ha €€ [IPOTHBOMOIOXHLIX KPAAX, 4EM OGNErdEH CKBOIHOA TOK BOAbL. Y MHOTHX
TIPMAOHHBIX BUAOB NEPEIHUH KOXHBIA BLICTYN CHABHO YBEMUEH U NIPEBPAIIEH B HO-
COTYGHYIO CIJTANIKY, CABMHYBILYIO JaHee OTBEPCTHE Ha Kpait pOToBOA wenu. JTo no-
3BONSET PHIGE BRIILIBATE NPHHYANTENLHEIA TOK BOIb 32 CHET ABIXATRMBHLIX ABHXEHMI.
TlaxyyHe BEILECTBA CYMTAIOTCA OCHOBHBIM CEHCODHEIM OPHEHTHPOM aKyMOBEIX PhiG.

Opezax 3penus PasBuT y akyNIOBbIX XOPOLIO, XOTH CETYATKA COCTOUT B OCHOBHOM H3
MANOYEK H PACCYMTAHA Ha CymepedHoe 3penue. TTOQ ceTHaTKOA pacmonaraeTcs ep-
Kanbue, OTPAXaOWHA ciloft TyaHHHa (3T0 MCTOMHMK Bnecka peibbeft yeltyn), Bo3ppa-
waowmit K peuentopam 10 90 % nmagapoluero cBeta, — GONMbILE, YeM Y KOTO Bbl TO HH
6LUTO M3 MOIBOHOYHEIX XHBOTHLIX. Haposka Ha okyc (aKKOMORaNMA) AOCTUTAETCA 33
CHET MLILILI-NPOTPAKTOPA, KOTOPAA NOATATMBACT XPYCTANHK K POrOBHIE, HACTPauBas
IPEHHE HA GNKIKHE MPEAMETEL.

Opzau cayxa ThIM TOM, KOTOPbIH NNOTHO OXBAYeH
CKEETHBIM JAGHPHHTOM, NMOBTOPAIOILHM €0 Q4epTaHHA. B CBA3N CO JHAUMTENLHEIM
PanHycoM KPHBMIHL TPEX MONYKPYXHLIX KaHANOB OH JOCTHIAET BHYIIMTENLHEIX pad-
MEpPOB — OT LTa3HHLIL! 10 KpaftHelt 3aHelt OKOHEYHOCTH Yepena. M3BecTHO, 4TO Kyt
0Y€Hb YYBCTBUTENbHE! K HHIKOYACTOTHBIM KonebaHnaM (no 1000 I1). Croeobpa3snas
4yepTa X PEI6 — ¢haTHuECKOro NMPOCTPAHCTBA (BHYTPH

yaToro Ta) THYECKOTO NPOCTPAHCTBA (BHYTPH CKENETHO-
ro nabupHHTa) ¢ BHEIIHER CPeNoft AByMS NapaMH 0co6biX IPOTOKOB, OTKPLIBAIOIHXCH
Ha TEMEHH.

Pacnanaraior akynioBble priBei 1 exyca. MTATBHO ITOKAIAHO, 4TO
OHH cr BOCT Th OCHOBHbIE OWYIWIEHUSA, PalIHYas NOpPEKOe.
KHCI0€ H CONEHOE.

Hepsnan cucrema. Kax 4 Opransl 4yBCTS, TOJOBHOR MO3T aKy/l XOPOILIO Pa3BHT M
A PEpEHIMPOBAH Ha OTAENS], Y€M, HECOMHEHHO, ONPEENIETCA €10 BAXHLIA BKIAL
B COBPEMEHHOE NPONBETAHME ITHX PHIG. KpyNHbi KOHEYMRIA (WIH NEPERHMI) MOIr
(puc. 64, 14) conepXHT HEPBHOE BELIECTBO HE TONBKO B AHE ¥ BOXAX, HO OTYACTH U B
Kphile. TIPEANONOXHTENBHO €10 HYHKUKM BRIXOAT 32 NPEAENb TPEGOBAHHA OMHOID
JHILL OBOHATENLHOrO aHAANIATOPA, KOTOPKIN 110 NPaBy CYHTAETCH MCXONHBIM «XO-
3AMHOM» KOHEYHOTO Mo3ra. 3HaYMTENbHAA HaCTh ero 06bEMA 3aHATA OGOHATENLHBIMH
NOMSMH, a BIEPER OT HUX, K OBOHSATEIbHEIM MEILUKAM BRIHECEHK! OGOHATENLHRIE Ty~
KOBHIILL, COEAHHEHHLIE C AIAMM TIPH NOMOLUH VTHHHBIX OBOHATENBHEIX CTEGENBKOB.
B nonylapHs KOHeYHOro MO3ra NPUXOAMT H APYTas ceHcopHad HHQOPMAlMA epel
Tanamyc. TonyvaeTes TaK, 41O D 4epTamy opr: s Moara
AKY/IOBKIX HANOMHHAET TAKOBYIO BBICIIMX MO3IBOHOMHAIX, XOTA Y HHX He HabiofaeTca
06pa3oBaHMs KOPKOBLIX CTPYKTYP B Kpbllie roJIOBHOMO MO3a,

C KphlllleR NPOMEXYTOYHOTO MO3Ta UTHHHAIM CTeGEIIBKOM CBS3aH 3MHGH3 (pHC. 64,

3; puc. 65, 2), KoTOpBIK 6 0€ OTBEPCTHE B YyacTH
Xphlll4 Yepena. Ha ame npoMexyToqHOro Mosra pacriofiaraeTcs MepekpeCT 3pHTeb-
HBIX HEPBOB, 2 TO3A/H HEro — ¢ THNOGHIOM Ha He HMH
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Prc. 64. TanosHoA MOIr KOIOYER akyAIbt, HtK KaTpaHa
1Squalus acanthias). Bun c6oky (A) u ceepxy (5):
- 22— # creGenek;
3 — 30NGHI; 4 — IPHTENLHAR IOAR CPELHETO MOIFA; S — YUIKO
MOIKEYKA; 6 — TeNo MOIKEUKa; 7 — CIIHHHOW MOIT; & — npo-
2QIr0BATHMA MOIT; 9 — COCYAHCTMA MEWOK; JO — HHXHAS 10N,
/1 = ROPONKE; 12— TANOGHS; 13 — MPOMEXYTONHMA MoOT:
Mo3r; 15— A
ll—V VII—X o «Xli» — ronoensie Hepsbl

NO/BIMH BAAYTHAMH TIPH €r0 OCHOBaHUH. DTO MapHbie meﬂwe monu (lobus inferior;
pHc. 64, 10) no 6okam, a 1103any I — TaK Ha: Bt MeLLOK
{saccus vasculosus; puc. 64, 9). Kphllua cpeqHero Mo3ra COCTOMT H3 HEpPBHOIO Belue-
CTBA W MIPACT B MO3Te BAXHYIO POJb BLICLIErO UEHTPa. OHA pasiencHa NPOLOTbHBIM
*enoBGKoM Ha 1Ba ANLIEBHAHLIX BATYTHS — 3pUTEbHEIE nonu (lobus opticus; 4). Ouenn
XOPOLUO PAIBUT MOIXKEYOK (DHC. 64, 5, 6), KOTOPLIH 06pabaThiBaeT CHIHAMB! OT OPrAHOB
KOXHOIO 0CA3aHHSA, GOKOBOR THHHH (B TOM YHCJIE 3NEKTPOPELIENITOPOB) H BHYTPCHHENO
¥Xa, TEM CaMbIM BBIMONHAA BaXHYIO PO/ib B KOODAWHAUMH [BHXEHHH.

TFonosHbIX HepBOB ¥ akyn 10 nap (puc. 65). UM NPHCBOEHBI CTAHOAPTHBIE CHM-
BOJTBI B BHAE PUMCKHX UMGD. 1 mapa — 310 06oHaTeNbHBIA Heps (nervus olfactorius),
XOTOPbI#f MHOTHMH KOPOTKHMH TMADATENbHEIMH BETBAMH (B BHAC WIETOYKH) NPO-
XOIMT OT OGOHATENBHOTO IMHTENHS HOCOBOW MONOCTH K OGOHATENBHON NYKOBUUE
xoHeuHoro Moara. |1 mapa — 3purensHuiit Hepe (n. opticus), NpoXoasiuui OT ceTHaTKH
1432 K HUXHER CTOPOHE NMPOMEXYTOYHOIO MO3ra, TIe OH MEPEKPEIIHBAETCH C He-
PEOM NIPOTHBONONOXHON CTOPOHbLE. 062 YNOMSITHYTLIX HEPBZ ~— YHCTO YYBCTBYIOUIKE,
TIPHYEM 0COGbie, HE MMEIOLLIHE aHANOTOB, NOCKO/BKY | Heps o6pa3oean oTpocTKAMM
TIEPBHYHO-YYBCTBYIOLUMX KIETOK ((haKTHHECKH HEMPOHOB, PACNONONEHHEIX B OGOHA-
TENbHOM 3TMUTETHH), a 1] HEpB, MO CYTH Oena, NpeacTaBnseT coGOM BHYTPHMOINOBOH
TPAKT (ceTHaTKa pa3BUBaeTCR KaK YacTe moara). 111 mapa — mmajofpHrarensHbii HEPR
(n. oculomotorius), HAET OT HHXHEA CTOPOHBI CPEMHETO MO3r2 K YETHIPEM W3 LIECTH
BHEILHHX [TA3KBIX MBILWLL IV mapa — 310 Gnokoeblit Heps (n. trochlearis), uncro ABK-
TaTeNBHbIM, MOTOGHO MPEABUIYILEMY; OH TAHETCA OT CPEAHETO MOIra (HO TOTBKO OT 10
KPBIUIK, BLIXOOA N0 MPHKPBITHEM MOIKEHKA) K ONHON NILL BEPXHER KOCON Mblliue
rnasa. V napa, Tpi i Hepe (n. tri inus) — i Hepw, uaywui ot
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60KOBOH CTOPOHBI IPORQJITOBATOTO MO3MA K KOXE TONOBbI (OH OGCTYXHBAET TAKTHILHOE
YYBCTBO) M K MBILLLIAM YeiocTHOR ayrd. VI napa — otBoasium# Heps (n. abducens; puc.
65, 29), KOTODbIH OTXOMHT OT MPOLONTOBATOTO MO3MA CHH3Y H HHHEDBHDYET JALKIOK
NPAMYIO MBIl Ta3a. VII napa — nuueBoit Heps {n. facialis), cMeILaHHLIN, HHHEPBH~
DYIOWIHH, BO-NIEPBRIX, MBI # CTHIUCTYIO MOTLAILIYHOA AYTH, 2 TAKKE CITHIUCTYIO
YENKCTHOM NyrH, BO-BTOPBIX, — OPraHbi GBOKOBOM NMHUM Ha TONOBE, T. €. KAHAIB H
amnynst Jlopestun. VIII napa — 3710 cny HepB {n.

HEBPOMACTRI BHYTPEHHETO yxa. IX napa, A3b1KomoTo4HLIA HepB (n. glossopharyngeus) —
CMEILAHHBIA HEPB, MONHOCTLIO HHHEpBHpYIoLIHH 1 xabepHylo myry. X napa — Gmyx-
naoki Heps (n. vagus), o6beanHA0 WA B ceGe HeThipe XaGepHbIX Hepba (Hanpumep,
cM. puc. 65, 12), SKBHBANEHTHBIX AEBATOMY, HO n—-v p
nyTH, 3aTeM 60KoBON Keps (pHc. 65, 15), 06cyRHBaIOmUR GOKOBYIO THHHIO TYNOBHLLA,
H, TaBHbIA TaTH4ECKHIA HEepB OpraHnaMa (KOTOpbifl, COGCTBEHHO,
U «BayxXaaeT», UHHEPBUDYS pasNHYHbIe BHYTPEHHHE OpraHbl, — pHc. 65, 76). Hepry
XI napbl, 106aBOYHOMY (I1. aCCESSOTIUS), Y aKY/Ibl COOTBETCTBYET TOHKaA BeTBb X Heppa.
XII Heps — monwsabIdHbI! (n. hypoglossus), ¥ aKyJibl CYLLIECTBYET, HO HE CYHTaETCH To-

1 71 2 3 4 SV 67 89101X X 11 1213 XIb14 IS5 16

V8
a2z gl
igﬁg;%:f_—“s

25 24 23 2221 20 19 18 17

Prc. 65. [Q10BHbIE HEPBLI AKY/IH Ha POHE TONIOBHOMO MOAra H XABEPHLIX AYT; [1a3 yAaneH,
TMOKAIAHK OCHOBAKHA WIA3HBX MEWL. Bun Brionobopora ciepa u caepxy:
1 — noBepxKoCTHAR ThasundHan BeTub V 1 VI uepBon; 2 — 3HKI; I — BepXHAA KOGAR MMIILA T123a;

- woar; 5 — Moar; 6 — ZONR CPEAHErD Modra;
7 — 1eno ; 8 — yuo ;9 — AMKa; 10 — npononrosatuil Mosr; 11 —
COMHHOR Mo3r; /2 — 1-7 XaGepHan Betsb X Hepaz; 13 — wabepro-xuutenssill crpon X Hepna; 14 — d-n

xabepHan Bersb X Hepsa: /5 — 60KoBaR BeTsb X Mepsa; /6 — nuyTpeHsocTHax peTanb X Hepa; /7 — 3a-
1wenesan BeTBh X HepBa; /8 — TOTOYNaA BeTBb X HEpBa; 19 — 2-8 WAGEPHAR KY(A C WAGEPHHMN THUKH-
Xamn; 20 — npeawIencean seTeb X Hepsa; 2/ — 3aluencnas setss IX Hepsa; 22 — npemuenepas »eTpb 1X
Hepsa; 23 — rHOHIHaA BeTBb VIl HepBa; 24 — HApYKMAR HKKHEYENIOCTHAA BeTsb VII Hepna; 25 — Bhy-
TPEHHAR HIXHeuemocTHaA BeTBb VI Hepha; 26 — THOMAHIHGYApHas petsb VII uepna; 27 — troTOSHAR
Betes LX HepBa; 25 — npecnupaxynspuas setsb VII Heppa; 29 — oTsogAukit Heps, VI; 30 — Hmaaeve-
RI0CTHaR BeTBb V Heppa, I/ — uEGHan neten VI Heppa; 32 — BepXHENEMOGTHaA BeTab V Heppa; I3 —
NPAMHIE MMIULIB 71238 — NEPEANA, SAAHAR, BEPXHAR H HKKHAR; J4 — Wésnas Betos VII Hepaa; J5 —
HMXHSA X0C2fl MELLINE [7233; J6 — OGOMATEALHMA cTebene; 37 — MyGOKaA [N2IHKUHAT BeTBb V HEpRa;
38 — oBOHATENLHAR MYKOBHUS; J9 — ofoNATenbHmA Mewox; I, 11, HI, IV, VIII, IX, “X11” — ronokme
HepBH

118



Puc. 66. Oprantt GPIOLIHOA MOJOCTH KOMIOYEH
axyAul, WNH XaTpana (Squalus acanthias, Heno-
JI0Bo3penan caMka). Bua ¢ 6poxa:

1~ Hoaaps; 2 — poTopas Wiens; 3 — ry6Has cxian-
Ka: 4 — BOPOHKM AALEBOOB; 5§ — MeveHb; & — Nn-
Tneeon; 7 — 6OKOBAA BEHA; § — KapaMaNbHLIR 0TI
xeryaka; § — MWIOPHYCCKHA oTaen Xenyaka; /O —
ceresénxa; /1 — cnmumas aopta; /2 — novka: 13 —
waTouHuil oTaen sfiuesona; /4 — ioaxa; 15 — npa-
wan xHWwKa; /6 — wenesa npamMod KHWKH; /7 — cnin-
PAILHNA KNANAH; J& — TONCTAR (CHPATbHAS) KKUIKA;
19— *enesa; 20 —

Hasa KHWK3; 27 — KERYHLIR NPOTOK; 22 — KENHLR
y3ups; 23 — KabepHue ek

JOBHLIM, MOCKONBKY BLIXOAMT yXe B 061acTH
NI03BOHOYHHKA, 32 MPEdEnaMu Yepena; 5T0
UYHCTO ABHTATENLHLIA HEPB, HHHEPBHPYIOLUMA
TORBLAILINHYIO MYCKYIATYDY.

Kak 1 y BCex YeIOCTHOPOTSIX, OTXOIAUIHE
or 0 Mo3ra u ie
KOPEUIKK KaXaoM CTOPOHW nepen hopMu-
POBaHHEM HEPBOB MOTAPHO COECTMHAIOTCH
Mexay coboit. CHHHOMO3roBbIe HEPBB
HECKO/BKHX TOCHEN0BATEALHREIX CETMEHTOB,

necs x n M
¥TONUEHBl H COCAMHEH S AHACTOMO3AMH,
GOPMHDYA HEPBHBIC CIIETEHHA — TLICHEBOS
M NOSCHHYHO-KPECTUOBOE.

Oprannl nHmesapenus. Potoroe oT-
BEPCTHE BENET B POTOIMIOTOMHYIO MOAOCTD, 32
KOTOPOR CieoyeT KOPOTKHI MHUIEBOI C MYCKYJTHCTHIMH CTeHKaMu. XKesynok (gaster)
nmeeT V-06pa3nyio popMy (pHc. 66 ); ero Gosee LTHHHOE H IPOCTOPHOE HHCXOMALLIEE
KO/IEHO HaILIBACTCA KapAHANBHON YacTeio (cardium, puc. 66, 8), a cpaBHHTEBHO 60~
1ee CKPOMHOE BOCXOMsiLee — MIopuyeckol (pylorus, puc. 66, 9). K Haruby xenyaka
¢3anu npHaeraeT HanoaoGue obTexatens TéMHas ceneaéHka (puc. 66, 10).

XKenynok, y PLIG B KAYECTBE CAMOCTOATE/THOTO
otgena TENBHOM , BEPOATHO, D
BAHHOM 4aCTH NMUIICBON, KOTOPAA CHAYANA CITYXHNA JUTA MPHEMA KPYTTHBIX MHUIEBbIX
06BeKTOB, T0GLIBAEMBIX HEMIOCTAMH. YacTb CIMIUCTBIX KEED KEMYAKA CTANA BRUIEATH
CONAHYIO KHCJIOTY B Ka4eCTBE KOHCEPBAHTA, 2 TIOIKE NOABHIICA H NETICHH — (epmenT,
crocoGHbI paGoTaTh B KHCIION Cpefie H PaclIeTUTATL GelkK 10 NenToHOB. OKOHYaHHe
TIWIOPHUECKOH! YaCTH XKENYIKa OXBAYEHO MYCKYNBHBIM KOMBLUOM — MHJOPHYECKHM
ChHHHKTEPOM, — OTIENSIOUIHM NPH COKPALLIEHHH XEMYOK € €10 KHCTBIM CONEPXHMbBIM OT
CcOGCTBEHHO KMILEYHHUKA, Ie TIHILEBAPEHHE HIET B cpeae, 6/M3KON K HENTpanbHO.

3a XeNyAKOM CIIENyeT TOHKanA KHIIKA, KOTOPaA y X pbI6 HEoBBIK
kopoTtka. OHa npeacTarnger coGodt THTNEPCTHYIO KHLIKY ; 20), no-
CKOILKY € GPIOLIHON CTOPOHBI H CNIcBa K Hell NPHIErAloT AGIH MOMKEYA0UHOM Xese3bt
{pancreas, puc. 66, /9) 1 B He€ Xe BranaeT XEnuHb nporok (ductus choledochus;
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21 THNEPCTHAs KHIUKA T B TONCTYIO {colon; /&), wam crnupans-
HYI0, KHLUKY, Tak p €& CIMPANBHOMY KnanaHy
(17}, BEICOKO# CKIANKE, KOTOPAs CBEUINBAETCS B NIPOCBET KMUIKH OT CTEHOK, 0Bpasys
TUIOTHYIO CTHpans. DPHEKTHBHO YBETHIHBAA BCACHIBATELHYIO TOBEPXHOCTE KHUIEH -
HHKa, CIMPANBHER K1anaH ynogobseT TONCTYIO KHIIKY UTHHHOM TOMKOR KHIUKE.
3aKPY4EHHOM CIIMPANBIO, HO He cnocobeH aKTHBHO NPONBHIATh CONEPKUMOE IYTEM
nepHcTanbTHKH. CMpanbHas KMUWKA COEMHEHa ¢ KI0ako# {cloaca; /4) KOPOTKUM
OTACTIOM KHLIKH MAOTO CEYeHHs, TAK Ha3bBAEMOM NMPAMOR KHWKOM (rectum; [5), B
CepeAMHY KOTOPO#t BIIaNAeT TaK HalhiBaeMas PeKTaNbHas xenesa (glandula rectalis; /6),
TUIOTHBIA NATBLEBHAHEIA NPHAATOK, BLIBOLS IHTIEPTORKYECKHA PaCTBOP MIEKTPONHTOB,
3Ta Xeneaa GYHKUHMOHMPYET KaK OpraH OCMOPEry/IsiLHH.

O6wbemucTas M O4eHB MATKaR Nedens (hepar, puc. 66, 5) akynoBbix paIb 06pasyeT ase
ANMHHBIE GOKOBLIE IOMACTH H KOPOTKYIO CPEAHION, B KOTOPOH PACTIONOKEH XETYHHH
Ty3bIpb (vesica fellea; 22). Tle4eHb NpUHUMAET KPOBb OT KHIUEMHHKA ¥ HAKAIUTHBACT
Pe3epBbl IIHKOTEHA, a TaloKe T H XHPa, KOTO-
PhIft HE TONBKO COMIAET SHEPIeTHUECKH I 3a1ac, HO M YBEIWYKBAET [U1ABY4ECTh AKYIN.

Oprasm 3ty pons T y akyanl xabpst {(branchia; puc. 67, /7).
06pa3opaHHRE XAGEPHHIMH nenecTkaMy. OHH PacrioNarajoTCA Ha NEPEIHUX M JATIHUX

Pyc. 67. lpixaTebHas CHCTEMA akyiTbl. PPOHTANBHEIR (rOPHIOHTANBHBIIA) Pa3pe3 DIOTKH H
*aGepHOro annapara. Bua cHHay:

1 — #ropas nesas xabpa; 2 — paspe3 xabGEPHOR AyTH; T — XAGEPHBIE THYHHKH, 4 — NETIECTKH DYOPOro
NOPAIKA; 5 — HaPYKHbie XabepHbe LWETH; 6 — NapabpaHXHaNbHas NONOCTS, 7 — Kpaesof KaMan nam-
*a6p; & — XABEPHHIR NETECTOK MEPBOTO NOPAIKA; § — KAGEPHMR MELWOK; [0 — WabepHaR Neperopol-
xa; /] — NONOSTH TIOTKH; /2 — BXOL X3 DIOTKA B GPH3ranbiie; /3 — BEPXHAR YemocTh ¢ 3yGamH. He
BLMOCKE TIOKA3&HM 6Qtee KPYIIBO Ka6phi TIPaBoR CTOPOHH. BEBIMH CTPEAKAMH MOKAIaHM NOTOKH BORM.
OMIBANOLIME NENECTKH HTOPANG MOPRIKA
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TOpOHaX OBILUMPHRIX XabepHuX neperoponok { /0), kaxaas u3 KOTopbix o6pajoBaHa
X20epHOM AYroft M cHAsllel Ha Het rpeGEHKON XabepHbix nyyelt, oneTot ¢ obenx
TOpoH KoxeH. JUTMHHBIR pAn XaGepHbIX IEMECTKOB Ha ONHON CTOPOHE Meperopon-
=] T cobott XKabpy cOCTaBAAIOT ABE NOAYXKAGPHI MPH OOHOA
aeperoponke. JKaGepHHe NIENECTKH HMEIOT moxuy!o CTPYKTYpY. JOBONBHO KpYTHblE
2KTafKK HEXHOTO JTTHTENMA Ha
3£€POM OT BHYTPEHHErO OTBEPCTHA xaﬁepuon uxum (s c'reHKe r:lo‘rxu) 10 Hanpas-
JA¢HHMIO K nmepudiepHH, HaILIBAIOTCS JIENECTKAMH TIepBOro mopsanka (8). Mexay ux
OCHOBaHMSIMH NIPOXOHSAT KpaeBhie KaHaNul nonyxabpu (7}, a ceobonHme Kpas rycTo
YCAKEHBI TOHKHMH T10NePeHHbIMHU PEOPDILLIKAMH — JIENECTKAME BTOPOro nopsiaxa (4).
Y aKynsi cymlecTByloT 4 nonHeie xabpu Ha I —IV xabepHrix myrax o ewé ruouaHas
nonyxabpa Ha JaaHEH CTOPOHE NIEPErOPONKH NONbAINYHOM nyTH. Ha nepenxed crenke
KaHas1a GpBI3ranblia 3aMEeTHEL TAKXKE OCTATKH N10YXabphl, TPUHALIEXALLEH YeTIOCTHO!
ayre (TaK Ha3biBaeMas NICEBAOOPAHXHS, JIOXHas Xabpa), 4TO MOATBEPXIAET CTATYC
Opb3ranblia B Ka4eCTBE BHCLEPATLHON LienH.

o THNY MEXaHU3Ma OMbIBAHHS Xabp, ILIXZHHE aKY/bl HA3HBAETCA TYAPHLIM: 32
CHET BEPTHKATLHBIX IBHXEHHI 1HA POTOMIOTOYHOM MONOCTH 2KYIA BLUKHMAET HI Hed
800y CKBO3b XaGepHRIE LenH Hapyxy. TTOHATHO, 4T WISk QYHKIHOKKPOBAHHS POTOMIO-
TOYHOM MONGCTH B POTTH HACOCA OHA IOJDKHA BITH TEPMETHUCCKH JAMKHYTON BriepenH,
POT M 6PLIIranble AOMKHbE GbITh 3aKpITh. [T03ITOMY aKyna He MOXET IU1aBaTh € TOpHA-
WIHM HIO PTa XBOCTOM KPYTIHOM PrIGH, W1 HeE Hcosxomma Cnoco6HOCTE OTKYCHLIBATH
¢parMeHTHl HYKHOIO paMepa. Takas y6 'BA aKyNl
NHA006pa3HbIM HA60POM Jy60B Ha Kaxaol YeniocTH {puc. 67, 1.3), KOTOPHIM oueHs

¢EKTMBHO PEXET IIPH HaCThIX BOKOBBIX PBIBKAX rojioBLI.

Y 60/bLIMHCTBA aKyJl, BKJIOYAsA KaTpaHa, & B6OK
LIEAHM BeCbMA KOPOTKH; BbILIE K HHXE KaXias XabGepHas Neperoponka cpacTaeTcs
CBOMM KpaeM ¢ Bnepenwiexaluei. [IpOMEXYTKHM MEXIY NEPETOPOAKAMH IOCTATOYHO
3AMKHYTBl ¥ NPENCTABNRIOT coGOR XabepHble MeWKK. BANIKHHA K BHXOLY Y4acTOK
KaXAO0TO MeWKa OTALNEH ¢ P JNIeNeCTKOB NepBo-
ro nopsOKa — 3TO Tak Ha nbHast noaocts {puc. 67, 6). Bona
Tionanaer B He€, TONBKO MPOHIS MeXAY XaGePHbIMH JIeNecTKaMK BTOPOIO NOpAIKa K
Janee Mo KpaeBOMY KaHaly Nnanyxabpel (puc. 67, 7). BepLinHbI NeMecTKOB NEPBOTO

TIOPAAKA YKPEMNEHBI JAKMIOYEHHBIMH B HHX BIMH TeJIaMH, Hab!
OT MPHTOKA KPOBH, NO3TOMY 0GPaIOBAHHAA MMM MEPEropoaka BBUIEPKHBAET IHAYH-
TespHeIl Mepenan Taxum 06p B anmnapare akyl1oBIX Pr6

OPraHM30BaHO MPOLIEXWBAHHE BOMbI C BECHMA COBEPIUEHHBIM OMbIBAHHEM OrPOMHOM
TIOBEPXHOCTH XaBEPHBIX NIENecTKoB,

TMomumo rynspHoro C HarHeTa %a6p, KATpaH (H, BH-
anmo, 6 BO aKYJT) HCl M BOIBI M3 IOTKH CKBO3L Wa6phi B
napaGpaHXHANbHbIe IOIOCTH NP AKTHBHOM YBEHYEHHR HX 06bEMa. TlocenHee noCTH-
raeTcs nyTéM HEKOTOPOTO OTTONBIPHBAHMSA MONBAIBIYHON NEPErOpONKH (NPHKPENLIEH-
HOJt K THOMaHAMGYNsipe), BIeKyluero 3a co6oit HeGoNBLLIOH NOBOPOT BIEPEA Beex Xabp.
CrazeHuIo napabpaHXHATbHBIX TIOIOCTEH TPETIATCTBYIOT I1PH 3TOM SKCTPaOpasXHanbHbIe
XPALLH, @ HAPYXHbIE XabepHbic e (PHC. 67, 5) 3AKHMAIOTCA NOX WIMAHHEM repe-
naza XpasAsMH Xabe; neperoponok. 3ot addeKT noneeH
8 NEpepbIBaX MeXAY paGOUHMHU UMKITaMi HATHETATENBHOTO [JIOTOYHOTO HAcoCa,

KpoBeHocHas cHcTema. Kak W /IR MHHOTH, IS aKy/Ihl XaDaKTEPHO HECMELIaH-
Hoe KpoBOOGpaLlIEHHE C OIHMM KDPYTOM; Yepe3 Ceplile NPOTEKAET BEHOIHAN KPOBb.
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31ech OHO TaK X¢ PACTIONaraeTc GaKTHYECKH B TON0BE, MOM JANHKM KOHLIOM NIOTKH
¥ 06Pa30BAHO METHIPHMS OTACNaMH (PHC. 68). Kak M Y MHHOTHM, CEpAUE HIOTHYTO,
HO B BEPTHKAIBHOMN {CarHTTaNbHON) IWIOCKOCTH. M3 nmonepeNHO OpHEHTHPOBaHHOR
TPYGKH, KOTOPO#! MPEACTARICHA BEHOIHAA Madyxa (sinus venosus; /&), KpoBb Mo-
CTYMaeT B nexalliee Brepedyu npeacepane (atrium; 6), a U3 HEro — B PaIMELIEHHBIH
BeHTpasibHee Xeayaouek {(ventriculus; 20). 3a XeNYIOMKOM CNEAyeT apTepHANbHBIR
KOHYC {conus arteriosus; 27}, TpybKa ¢ xapaKTepHOIt MOMepeYHO-NONOCATON MYCKya-
TYPO#t B CTCHKAX K C 3HBLIMH K Ha BHYTPEHHEH NOBEPXHOCTH,
KOTOPHIC H¢ DOMYCKAKT BOIBPATA KPOBH M3 A0PThI B KENYIOMEK TIOCTE OKOHHAHHS
CHCTONLI. APTEPHANLHLIH KOHYC MEPEXOIMT B GPIOLIHYI0 aopTy {aorta ventralis; 23),
KoTopast JaéT 5 nmap NMPHHOCALINX XabepHbIX apTepyit (a. branchialis advehens; 22) —
K THOHOHOM mMonyxabpe H K 4eThIPEM MONHbIM Xabpam. [TapautesbHO ITHM apTepH-
AIM BAOJIb Kaxno# xabepHOM OyrH NMPOXOOMT Napa BBIHOCALIMX XabepHLIX apTepHit

Puc. 68. CxeMa KPOBEHOCHOW CHCTEMBI AKYJTHL.
Bua snonoGopora ¢ Gpioxa, ¢60Ky H HEMHOTO
cnepeaH. Berr 3a4epHeHb:
] — HapyXMas COHHAR apTepHs; 2 — BHYTPEHHSAA COHHa
apTephs; 3 — OBLIAR COMMAR apTePHS; 4 — TEPEIHAR
Bewa; 5 — apre-
PHX; 6 — npescepane; 7 — MORKTOYHYHES APTEPHS;
8 — ROKMOYMUHAA BEHa; § — XBOCTOBME ZPTEPHA H
BeHa; 10— BOPOTHAA BeHa NOYKH; / — CITHHHAN 30pTa;
12 — nowka; 13 — 3anHAR KapAWKANbHAR BeHa; /4 —
BOPOTHAX ReHa meweHH; 15 — Bokopas pewa; /6 — ne-
wenb; /7 — meu€HouHas Bewa; /8 — BEHO3IHAA NAIYXa;
19 — x10BBCDOB NPOTOK; 20 — WeNyaoueK Cepiua;
2 — i xoHyc; 22 — xabep-
nue aprepuu; 23 — 6plomHan aopTa; 24 — HHXNAL
ApEMHaK BeHa




ta. b hiali: 5 5), pLIe HaBepPXy 6 TCA MPOTHB Xa-
GepHBIX 1eneii. 3anHKe BNANAOT B CNMHHYIO a0pTY (aora dorsalis), a nepeanne — »
NapHbe COCYAb!, KOTOPhIE MPOAGIXAIOTCH B TONOBY OGIIMMH COHHBIMH APTEPHIMH
{a. carotis communis; 3). CniHHas aopta (//) TAHETCA Ha3aA MOA MO3BOHOUHHKOM,
1aBass HECKONBKO KPYNHEIX BETBEH K BHYTPEHHMM OpraHaM H B KOHUE Mepexons B
XBOCTOBYIO apTepHIo (a. caudalis; 9).
OCHOBY BEHOIHOM CHCTEMEI, KaK M Y TAaHUETHKKA, Y aKylbl COCTARMAIOT ABE Naph
BEH — (v. inalis anterior, HHaue BEPXHHE APEMHBIE BEHB
v. jugularis superior; puc. 68, 4) u 3answe (v. card. posterior; /3). Ha xaxao# cropoxe
OHM CIIHBAIOTCA B OBIACTH ICUEBOTD NOACA B KIOBEEPOBH NPOTOKH (ductus Cuvieri,
HHaye obluHe BEHR! V. i is; /9), xoTophie ornbaeT ¢
60KOB TONCTEIA K non HHM nasyxe cepaua.
3anHHe KApAHHANbHbIE BEHbI BO3HMKAIOT 33 CYET ACNEHHA XBOCTOBOH BeHbl (V. caudalis);
NPOXOAIS Yepe3 MOYKH, OHK B HHX Ha T. €. 06paIyIoT XapaK-
TepHyo 1A 6 B2 NO: BOPOTHY10 y nouex. CnegoparentHo,
HauaNbHbIE OTPE3KA JATHHX KAPANHATLHEX BEH 3TO BOPOTHLIE BEHEI NOYEK (V. portae
renalis; 70). CnepenH B KIOBhepOBbl NIPOTOKH BMNANAET TAKOKE Mapa HHXKHMUX APEMHbIX
mes (v. jugularis inferior; 24) a ¢ 6okop OT IPYAHBX I nox-
XIIOYHMYHEIE BEHBI (V. subclavia; &), ¢ KOTOPBIMA NEPEN ITHM CHBAIOTCA GOKOBLIE BEHBI
(v. lateralis; /5), Hecyilie 10 BHYTpEHHEH CTOPOHE CTEHKH TeNla KPOBh OT GpIOLIHbIX
nNaBHAKOB. OT KHWEYHHKA KPOBb THIMTHYHLIM [UIA NAHUETHHKA M NO3BOHOYHBIX
06pa3oM HanpaBiSIETCA B BOPOTHYIO CUCTEMY MEYCHH NO COOTBETCTBYIOLIEH BeHe
(v. portae hepatis; /4), a oTTyna no napHuIM NeYEHOYHLIM BeHaM (v. hepatica; /7) —
uenocpencTneHHo B BEHOJHYIO 1a3yXy Cepaua.
B aopte cocraanser 300—400 MM H,0, Ho, nocae
Kanu %abp, B BLIHOCAIIHX ¥aGepHLIX apTepHsAX OHO
nanaet no 100 —200 MM H,O. KpoBk aBuxeTca MemieHHO, €& noaHbll obopor 3a-
HHMaeT 10 2 MHH. B KpYNHLIX BEHO3HBIX COCYNaX AamneHHe KPOBY MOXET NanaTh A0
OTPHLATENBHBIX , TOrMa e€ HiEeMy MOMOTAIOT TONbKO
COKpAIUEHHA TYNOBHILHON MYCKYAaTYPhl H BEHO3HEIE KIaMaHbl, MPENATCTBYIOIHE
RBUXEHHIO KPOBH BCTIATE.

Ho CTeHKa MAOTHO T K BEHTP&NbHBIM XPSilaM
TAQTKH, a TONCTaA M MPOYHAA BEHTPANbHAA CTCHKA TYTO HATAHYTA MEXIY HHMH H
CPEAHHHON HaCThIO TUIEYEBOTO NOACA. ITHM 06ECNICYEHO NOCTOAHCTBO 0GHEMa NEPH-
xapza, 6narofapa YeMy CKATHE XENnyA04Ka, HITOHAIOLIEND KPOBb NPH CHCTONE, coaaeT
B otp oe ot —20 20 -50 MM BOIAHOTO CTONGA, H 3TO NO-
MOFACT NOCTYILIEHHIO KPOBH W3 BEH B BEHOIHYIO MaIyxy.

Ian peIG XapaKTepHa TECHas B3aUMOCBA3L
BLLACTATENLHOR ¥ PENPONYKTHBHON CHCTEM. CTPaTerHa PaMHOXEHHS 3THX pHE
cBoeo6pa3Ha: OHH GOPMHDYIOT CPABHNTENILHO HEMHOTO! AKLA, HO K
NEPENONHEHHBIE XETTKOM, XOPOLLO 3alllHILIEHHbIE TUIOTHOR poronoaotHoR cxopnynon
a'y MHOTHX XHBOPOIAILMX (BK/TIOYasi KaTpaHa) — Oaxe Telom MaTeph. [Tpu 3ToM He-
06X01UMO BHYTDEHHEE OTIONOTBOPEHHE, € YEM CBA3AHO CYILECTBOBAHME Y CAMLIOB KO-
TIYIATHBHELIX OpraHoe. Bee 310 o BLICOKYIO BB b IOTOMCTBA.

TpONOAXHTENLHOE CYiLIECTBOBAHHE SMOPHOHA MO 3AIUMTON TeNia MaTePH WIH MUIOT-
HOMl CKOP/IYTIBI COAET NPOGIEMY YAANCHHA KOHEUHBIX IPOAYKTOR GeNKOBOTO pacnana,
NOCKONTBKY BLIMBIBAHHE aMMHaKa Yepe3 Xabphl, KOTOPOE HMEeT MecTo y cBoboamo
MNABAIONIHX PHIG, B 3TOM ClTydae HEBOIMOXHO. Y aKyNOBRIX PRIG aMMHaK npeobpasyetcs
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B DACTBODHMBI K HETOKCHHELA POLYKT — MOYEBHHY. TONEPAHTHOCTS 3MGPHOHOB K
BBICOKOH KOHLEHTPALHH r CA H B: XKHBOTHBIM, KOTOpbIE 33
€€ CYET MOANEPKHBAIOT BLICOKOE OCMOTHYECKOE JABICHHE KPOBH H TKAHEBOH NCHIKO-
cTH. TeM caMbiM OHH NIPHOGPETAIOT HIOTOHHYHOCTD N0 OTHOLUEHHIO K MOPCKOH Boxe,
pelnas TakuM 06pa3om npotiieMy OCMOPEryJIALHH.

HakomnneHne MO4YeBHHB DOCTHraeTc eé peabcopbuner (Ha 90 %) B MoueuHBIX

I3 IO TKaHK Wit ¢& Moneky. [IpH 3ToM KoH-
LEHTPALHA HEOPraHHYECKHX MOHOB B KPOBH HE NPEBLIILACT NIONOBMHK TAKOBOH B
0K cpene. na MS 3TOro KaK YIOMSHYTO BHILIE, HC-

TIOMbIYETCR PEKTaNbHAsA Xesieda.

BHYTpeHHee ONONOTBOPEHKE Y AKYNOBBIX AOCTHIAETCA 38 CUET COBOKYIHTENb-
HOTO OpraHa caMmuOB, 06pa3oBaHHOr0 OCOGLIMK NMPHOATKAMH GDIOWIHBIX MNaB-
HHUKOB — NTEPHIONOAHAMH, — CNIOCOGHNMH K IDCKTHILHOMY H2NPAXKEHHIO 0T
BIMAHWEM anpeHannHa. CIOXEHHEIE BMECTE ITCPUTONOONH 06Pa3yIoT TpySHarymo
CTPYKTYDY, KOTOpasi BBOIHTCS B IIOJNOBLE NYTH caMKH. CeMsl IePEHOCHTCA MOPCKOI
BOLOH, BHTATKHBACMON M3 OCOGBIX MapHHX CHPOHOB, PACTONOKEHHBIX MO GokaM
COBOKYMHTENBLHOTO Oprasa camua. Kax npasuno, Menkue ¥ npHOpeXHIC BHAb
aKyn M CKaTOB SILEPONSLIH: OHM OTKJIAABIBAIOT KPYHbIE AHUA B KEPATHHOBLIX
obonoukax.

Y KPYIHHX HEKTOMHRIX BHIOB TCA AHUEX T. €. UHKYGH-
POBaHHE OIUIONOTBOPEHHIX SHIL B SHUEBOAAX, TIPH KOTOPOM MaTh LOJKHA CHaGXaTh
OTOMCTBO KHCOPOIOM. MCTOYHWKOM NHTAHHA WIK IMGPHOHOB M B ITHX CAYdasX
MOXET OCTABATHCH TONBKO MEJITOUHBIH MELUOK (IEUMTOTPODHSA) HAK Xe PasBHBAIOTCH
HEKOTOPHIC AOTIOHTHTENBHBIE HCTONHHKH MTHTAHNA SMGPHOHA CO CTOPOHbI MAaTepH
{MaTpOTPOdHA) KaK CBHICTENLCTBA XHBOPOXIEHHA. MaTePH UX HCTONB3OBAHHE
TIO3BONIAET PACTAHYTH BO BPEMEHH W TEM CaMBIM CMATYHTDb 3aTPaThl, CBAIAHHAIE C €€
IHEPTETHYCCKHM BIJIAIOM B NIOTOMCTBO. DTO MOrYT GMTb BHIENEHHA CTEHOK MaTKH
{y 4aCTH KOJIONHX H KapXapHHOOGDAIHLIX aky/), B TOM YHC/E XHUPOBEIE (Y XBOCTO-

cKaros), £l 1e HKPHHKH {00darka;
¥ BCEX JJAMHOOOPaInKX H HEKOTOPBIX 3HLIX aKyn). Y o6k
necyaHo# akynn Carcharias taurus caMblfi KPYIHBIA 3MODHOH NMepea MOTIOLEHHEM
TaKHX KL MOCAAET BCEX IMOPHOHOB Gontee MeNKKX pa3MepoB. HakoHel, ¥ HEKOTO-
PhIX XapxapHHOOGpasHEIX GOPMHPYETCA MOTOGHE TLTALEHTH MJICKOMNKTAKOUINX, NIPH
KOTOPOM [ETEHBIL MONYYaET THTATENbHBIC BEUIECTBA H3 OPIAHH3Ma MaTepPH 4Yepe3
KPOBEHOCHBIE COCYIIb! MEITOYHOTO MELLKa.

TMouxka {ren} axynnl {puc. 69) cuntaeTca 4eckoH, HO OHa
HEKOTOpbIE YEPThI TAIOBOH NOYKH. BO-NEPBLIX, OHa KUIEHa HBIX -
HedpocToMOB. Bo-BTOpHIX, BLAENHTENLHYIO (JAAHION) YACTb MOYKH (5) 0BenyXHBaeT
BTOPHYHKH MOYETOYHHK (ureter; 6), TOrIa Kak BonbpOB KaHa (apxHHedPHYECKHRA
NpOTOK) NPpeobpaloBaH y caMLOB B ceMAnpopon (ductus spermaticus s. vas deferens; 20);
NepenHHH OTAEN MOYKH PYLHMEHTADEH; YACTh €10 COXPAHHIACh B KAYECTBE NPHAATKA
cemeHHHKa {epididymis; /4) — MOCPEAHHKA MEXIY CEMAMPOBOLOM H CEMEHHHKOM
{testis; /9). MapHbie roHaxb! NOIBEIIEHB HA OPLIKEHKAX HAL MeYeHbIo, N0 Bokam oT
nHLUEeBONA. BTopHiMblit MOMETOYHHK Pa3BHBAeTCA KaK BIPOCT BO/Ib(OBA KaHata U

TI03TOMY BeeTnia OGBEIHHEH C HUM Ha KOHLE B CHHYC (sinus
HOPMHUPYIOWMH OMHOMMEHHBIH cocodek (/5). Hebonbloe pacluMpeHHe B KOHUE ce-
MSATIPOBOIIA H23ILIBAETCR y: (vesicuia inalis; /&). C60Ky K HeMy

IPWIEraeT KOPOTKAR M TOHKOCTEHHAS Ja0CTPEHHAA Brepeny TPY6Ka — Tak HaaklBaeMbilt
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Prc. 69. Opransl MOYENONOBOR CHCTEMB CaMKH {A) M caMua (5) cobadbeR aKymnl
{Scyliorhinus canicula). OCHOBHaR YacTb ITEYEHH, KHLICYHHK H JIEBLR THYHHK YIUTCHR:

7 — noponxa 2 — obpeaok - xenesa; 4 — nepeg-
HAS 4ACTH TIONKH; § — BRUIEANTCALHII OTIEN NOWKH; 6 — DTOP 7 — otaen
sHuenona (M0nTepona xaHana): & — kn0axa; 9 — GPIOWHOI aBHKK; 10 — ModeBaR cocouek; 1/ — npi-
Mas KKIWKaA; /2 — AWaHHK; 1 — pyauMeHTapybie ARUEBOAN: /4 — NpUIaTOK ceMeHHMKa; /5 — Movena-
10801t cocovek; 16 — 17— MewoK; 18 — ny3mipex;
79 — cemennHK; 20 — CeMANPOBON {BATHHOR KaHan)

ceMeHHOM MeloK (saccus seminalias; /7), pyoHMeHT KOHEYHON YacTH MIOIEPOBa
XaHana. MOYEBOIO My3IbIPA ¥ aKy/IO0BhIX PHG HET.

Y CaMOK BbIBEACHHE MOYH OCYLIECTRISETCA TOYHO TaK Xe, BbdOB KaHan peryu-
POBaH, a AALa BbIXOAAT Yepe3 MILTEPOB Kanal. Bopoky o6oux aileBonos (oviductus;
I) otkpripaiotcs B 6p! YIO NOJIOCTh, asick 60K 0 60K Ha GpOLIHONK CTO-
POHE MNeEpeaHEeN YACTH NEYeHH, Mexay Helt M GPIOILHON CTeHKOR Teda. ARLEKIETKH,
NepeMellaloTcs CIOa OT AHYHMKA NMPH YHaCTHH PECHHYEK MEPUATENSHOTO SMHTEHS
GPIOLIKHEL NMOC/E LTHTELHOIO MYTCUIECTBHA 110 OTKPHITOMY LeIOMy. ARUEBON Ori-
6aeT neyeHb CNepend, NMPOXOAHT MHMO SHYHKKA (ovarium; /2), dopMHupys 3peck
PAaCLIHPEHHE, CKOPIYITOBYIO Xene3y (J; PYIHMEHTapHYIO Y XHBODOIAIIEIO KaTpaHa),
3aTeM HANpaBsgeTcs K KIoake (8), Kyla OTKPhBACTCA HE3aABUCHMO OT MOYETOHHMKA.
B janneit yacTy Aituesona GOPMHUpPYETCH PaCLUHPEHHBIR MaTOYMBINA OTIER WK npo-
cto Matka (uterus; 7). JIiA XHBOPORAIIErO KAaTpaHa TaKof TepMHH NpEACTABRNALTCA
BIIOMHE aNEKBATHBIM,
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Puc. 70. 3apoasliueBsiit TMCK aKYJbl Ha IOBEPXHOCTH KPYTIHOIO XeNTKa:
A — BHEINHA B Ha CTAMK paHHelt HeADYH; B — CXEMATHIECKHA CarKTTANbHMA Pa3pes; / — KPORRKOR

OCTPGBOK; 2 — Ten0 sapORKIUIE; I — GICTONOP; 4 — XENTOK: 5 — KOXHAA IKTOREPHE; 6 — IWTOTEPNa:
7 — NOROCTH KHLIKH: 9—

PaasuTHe 3apoasiua. JpoGieHHe IUTOThl aKyabl H3-3a OGHINSA XENTKA HOCHT
ML HACTHYHBIR XapaKTep H HasbiBaeTes nbHbM. Ha H KeNTKa
(opmupyerca 3aponsiiensidt AUCK (prc. 70), NPUKPLIBAIOWHI aHKMANBLHLIA NONIOC
ARLA H COOTBETCTBYIOLLM#A BCER Ti Guractyns amd i B oGLem
ouepKe Opr: i x. Ion &nact M pacnonoxeHa HeGonblwas
CErMEHTaUMOHHaA NoNocTh (6nacTouens). B cBoeobpa3HoM Npouecce racTpyIALHH,
TIPOMCXOLALIEM TIPH BAHHON KOHGHIYPAUHH 3apOAbILLA, AOBOSLHO ACHO PAVTHIHMbI
TaKHe COBBITUA, KAK WHBATMHAUMA — MOABOPAYMBAHHE CIOA KIETOK (6racTonepmbr}
Ha ODHOM KPaio OMCKa (COOTBETCTBYIOWIEM BepxHeli rybe 6racronopa) B DIyBHHY, H
3nubonHA {06PacTaAHHE XeNTKa KPasiMH AHCKA). YXOLAWMHR B MYBGHHY NUIaCcT KNETOK
NOJ3ET MOR NOBEPXHOCTHBIM COEM (MO 3KTOAEPMOM) B CTOPOHY LEHTpa AHCKa, 06-
Da3yst IHTOAEDMY, TONOCKY KIIETOK XOPAbI B €€ UEHTPE M 3a4aTKH Gyaylller MesoaepMbl
no 6oxam.

To Mepe nanbHefiuero GOPMHUPOBAHHKA IAPOALILLA ETO TONOBA H XBOCT MPUIOIHH-
MaJOTCA Hall TOBEPXHOCTHIO xnua M, HAKOHELl, OTOENAIOTCH OT OCTATKOB XETKA, YXE

& 0 €10 TKaHAMHU, ¢ TOHKMIt cTeGesiék. B KOHLE JUIHTENbHOTO CPOKa
BepeMeHHOCTH (22 Mecsilla) CaMKa KaTpaHa POXAaeT MaNeHbKHUX (JUIMHOM NpUMEPHO
35 cM), MOAHOCTLIO CHOPMHUPOBAHHBIX aKyA; TRKHM 06pas’oM, THYHHOYHAS CTAlUA B
Da3BUTHH OTCYTCTRYET.
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OpPrannuaIaumst KOCTHbIX PbiG

Jnst mpencrasutesnel xnacca KOCTHHIX puI6 {Osteichthyes) xapakTepHbl: HATHYHE
B TIOKPOBAX KOCTHBIX Yelllyl, IPUCYTCTBHE KOCTHOM XabepHON KPBIUKH H YeThipex
XaGEPHBIX AYT ¢ PYAHMEHTAPHBIMM XKabePHBIMM NEPETOPOIKAMH UAH BOBCe 6ea HUX,
HaK/IATHBIE ¥ 3aMELIAIOLIHE KOCTH, YKPEILTAIOLHE CKEET MOMOBLI K TYNOBULLIA, TEHACH-
LIMA PEAYKUMH MACHCTOM JONACTH NAPHLIX NLIABHUKOB H, COOTBETCTBEHHO, €€ CKenera
(Sa3zanuil ¥ pamuaniii} B NoAL3y KOXKHOM NONACTH, apMUPOBAHHON KOCTHRIMH Ty4aM#
(1eNHAOT MH), ¥ BHJIOB NOYTH UCKTIOYHTENLHO DABHOMONACTHBIH’
XBOCTOBOM ILTABHHK (TOMOUEPKANLHOTC THMA), HEATPANLHAN TUIABYYECTD, NOCTHIAE -
Mast 3a CYET TLIABATENLHOTO My3BIPA, JHUIL B PEAKHX CAYHaAX — TONOBbIE NPOTOKH
TIOYEYHOTO NPOHCXOXIEHHSA, KOTOPbIE OTCYTCTBYIOT Y KOCTHCTBIX PhI6, KaK NpaBuio,
HapyXHOE OIIONOTBOPEHHE.

KoCTHBIE PBIG! — 6€3yCNOBHO, OfIHa H3 CaMBIX NPOLBETAIOLINX [PYTIT MO3BOHOUHBIX
AHBOTHBIX, HX Pa3HO06paiHe npessituaeT 27 000 BHIOB, MPHEAHXKAACH K MOTOBUHE
CYMMapHOTO KOJIU4ECTBA BHAOB BO BCEX IPYTINAX MOIBOHOYHBIX.

Bonnas cpezia 06UTaHmA, 0COBEHHO MOPCKas, OTIHYAETCS AOCTATOMHO CTaCHILHLIMK
YCIIOBHAMH — CONEHOCTLIO {0K0/I0 30 %o}, NpoapayHOCTLIO {B CapraccoBoM Mope —
10 40 M), AManaloHoM TeMnepatyp {+3 °C — +35 *C), m1oTHOCTBIO Cpean! {mouTH B 800
pa3 IUI0THee BOAAYXA) M, COOTBETCTBEHHO, TPAOHEHTOM AaBneHHs (I aT™. Ha 10 M rno-
rpyxeHHs). Hecny4aiiHo cpenn MOPCKHX PhIG BCTPEYaeTCs TAK MHOTO CTEHOGHOHTOB,
T.e. BHAOB, He BIX Th CKOILKO-HHOYIb 3HAYHTEIbHBIE KONeGaHHA
COIEHOCTH, CPEAHErONOBLIX TEMTIEPATYD, NPOIPAYHOCTH BOALI H T.4.

TIpH pacCMOTPEHHH OPTAHHIALMK KOCTHRIX PHIG Mbl 6yleM B KauecTe yAOGHOTO
1eMOHCTPALMOHHOM 0BBEKTa HCNATLI0BATL OGKIKHOBEHHOTO OKYHA { Perca fluviatilis),
KOTOpbIA LIXPOKO NPEACTARNEH B MPECHOBOAHBIX BOXOEMaX EBPOMSI M yMepeHHOH!
JOHB! A3MH.

BHeludee cTpoeHHe. BepeTeHOBHIHOE TE/IO OKYHA HECKOMBKO CXAaTO ¢ 6OKOB,
B LleNOM OBGTEKaeMO M BMOJHE THITHYHO AN KOCTHCTHIX Pbi6. YCIOBHOH rparuue#
MeXIy TYIOBHLUIEM M XBOCTOM CJIYXHT JATHENPOXOXHOE (aHabHOE) OTBEPCTHE, HE-
MOCPEACTBEHHO NMOIAXH KOTOPOTO OTKPHIBAIOTCA IBa APYTHX (Y CAMKH) HEMAPHBIX
OTBEPCTHA — MOJNIOBOE W MOYEBOE (Y CaMUa OHY OGbeAHHEHH). B nnaBHuKax okyns,
XaK H y APYTHX KOCTHCTBIX PIG, MPAaKTHYECKHK MOMHOCTBIO DEAyUHPOBaHa MSICHCTaR
1071aCTh, OH2 BLITECHEHA KOXHOM JIONACTLIO, MOy np Ba
Gnaronapst KOCTHBIX X ydelt (JTenraoTpHxuit), chopMuposas-
LIHXCA U3 KOCTHBIX Yety#. [PyaHble IUIaBHHKH PacTQIaraloTcs THUHYHBIM 06palom,
HEMOCPEACTBEHHO MOIAMH 0 OTBEPCTHA, 6 e MIABHUKA Y OKYHA
HeOo6bI4HBIM 0BPaIOM CABHHYTHI Briepén, K TONOBE M HAXOAATCA 1TOA IpyAHbIMH. Cpean
HenapHLIX TUIABHHKOB XBOCTOBOM CIYXMT [MaBHbIM ABIXHTeNEM. [List OKyHs # 60Nb-
IMHCTBA APYTHX KOCTHCTHIX PhI6 XaPAaKTEPEH FrOMOUEPKATBHBIA XBOCTOBOH TIaBHHUK.
XoTs1 BHEILIHE OH MPEACTABNAETCH HBIM, B HEM HBAETCH BHYTPEH-
HSIfl ACHMMETPHA — 3AIHHMA KOHEL OCEBOTO CKEJIETa OTOTHYT BBEPX, B YEM BUIAT CACABI
TeTepoUepKATbHOCTH XBOCTOBOTO IUIABHHKA NPEAKOB. JIBa CIHMHHBIX IIABHHKA HEOIH-
HaKOBbl. 3a0HHA CTIAHHON, KAK H aHA/ILHBIN TUIABHMK HA HIKHEH CTOPOHE XBOCTOBOTO
cTe6s1, NOBONBHO MATOK. Pacriosiarascs no3any LeHTpa Macc phiGhi, OHU AeHCTBYIOT
B KayecTBe CTabHIH3IATOPOB, AHATOTHYHO OMEPEHHIO CTpensl. [lepennuit CinHHOK
TLIaBHHK Y OKYHA W MHOTHX OPYTHX NP Tesic#t OTpAIa OKY. 1X KECTOK,
€ro JIydH TONCTBl H KOMIOUH. TIDH Pe3KoM MOBOPOTE BO BPEMA MIOTOHH OH PHHHMAET
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IHAYUTENBHYIO HArpy3ky, 3@ $EeKTHBHO NPHTOPMAXHBAN NEPERHION YacTh Tena. OH
CAYXHT RecTabMNH3IaTOpPOM, HO TIOBBIILIASA Tb PEIGbI,
PacronaraeTcs Brepeny oT ueHTpa Mace. Ty ke ponib MPHHATK Garoaaps cBoemy nepe-
MEWEHHIO BNePEN H GPIOLLIHbIE MNABHUKH. ¥ OKYHA — 3BOMOLMOHHO NPOABHHYTOR
KOCTHCTON PbiBbi MapHKIE [UIABHHKH eXaT B BEPTHKANbHLIX [UIOCKOCTAX, & HE B ro-
PHIOHTATBHBIX, KaK Y aKy/Ihi. BIMaXH 3THX ILTaBHHKOB NO3IBOMAIOT OKYHIO BEITIONHATSL
HeGOMbILHE NEPEMELEHHS H NIPENOTBPALAIOT IEPEBOPOT BBEPX GPIOXOM, YrpoXaloumi
#3-32 TOrO, YTO [U1ABATC/IbHBIH TTy3BIPh PACTIONONEH HHXKE LIEHTDA Macc.

POT y OKyH#, KaK H y GObWUKHHCTBA KOCTHBIX PHIB, KOHeYHHIH. [1asa okalimiueHn
Y3KMMH H HETIOABHXKHLIMH BeKaMH. OGOHATENbHbIE MELLKH OTKPbIBAIOTCS BIIEPEAR OT
1713, HO3APH Pa3BOEHE! — MEPErOPOKEHbI MOCTHKOM C BBICOKHM rpebeiukom. [pu
GbICTPOM [UTABAHHM TO3AAH HErO BbI TIOTOK BOIB
4epe3 HOCOBYIO MONOCTb. Boka ronosb 06pa30BaHbl CIAAH IUIOCKHMH KaBEPHHIMH
KpbllIKaMy {(operculum), NPHKPbIBAKOIIMMH Kabpel. Ha HHXHEH CTODOHE rOI0BbI
XaBepHbie KPbILIKH MPOAONKAIOTCA KabEPHBIMH NEPETOHKAMH, KOTODBIE YKDEIIEH

B HHX HbIMH KO 8

Kom#bie NoXpobbl. KoXa OKYHS Ha TYJIOBHILE H XBOCTE TOKPhITA OKDYIILIMH
TOHKHMH KOCTHBIMH YellyAMu (pHc. 71), KOTOpbie PACTIQNIOKEHB KOCHIMH PAIAMH
M YEPETHLEO6Pa3HO HaKPHBAIOT APYT Apyra. OTKPHITHE Y4aCTKH YEWYH yCaXeHH

y 3), pble TPHKPBITH UL TOHKHM 3MTHAEPMHCOM H CNOEM
CITM3H, OTYEMO KOXKA OKYHS LUEPILABa Ha olyMNb. TaKHe YElYH HaIMBaloTCA KTEHOUI-
HBIMH (T. €. rpeBGHeBBAHBIMM; puC. 71, B) B oTIHYHE OT Banee oGBIYHBIX UHKIOHINBIX,

5 B

Puc. 71. Koxa KOCTHCTBIX phi6:

A — nponoALMMH MUKpOCPE3; 5, B — 12 THITA XOCTHNX (31ACMOANMX) HeWIYA, IAMNH, Ne TPHKPHTHI
PYrMM YeWyAMK KpaR Cnpasa; b — UMILIONANAA; B — KTEHOMTHAA: | — KOCTHGR delys; 2 — JmHmep-
MHC; 3 — KTEHOA — TPEGEUIOK K3 WIHMHKOD
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PHC. 72. CxeneT KOCTHCTOM phibbi (OKyHs):

1 — BTOpHHKaR BEPXHAR YLMOCTL: 2 — NOPDHYHAS DEPXHAR YeMOCTs;  — MOIrOBO Yepen; 4 — XabepHan
pru - xoeTh; 6 — 7 — OCTHCTHE OTPOGTKH HEBPANBHBIX
yr 8 — 9— COHHHOMO

10 — sanesuit CMUENOR IABKKK; 1/ — YPOCTHIIb; /2 — FOMOUECPKATHEH XBOCTOBON MLIABHHE; /.3 — xBo-~
CTOBME TIOSPONKH; /4 — OCTHCTHC OTPOCTKH [EMATBMBX Iyr; 15 — aManbmit NAaBkux; /6 — mopxyue
pébpa; /7 — HMxatue pEbpa; /8 — rpYRMOR tnanuHX; /9 — BPIOUMOR (NABMIK;: 20 — TAIORMH MOKC;
2/ — panHanbHhic INEMEHTA TPYIHOTO ITANHKKA (CKENET OCTATONHON MACHCTOR 1OTIacTH); 22 — Kopaxo-
s} 23 — WIRATPYM: 24 — KIKIAR 4CTIOCTH

abconoTHO tnafkux (puc. 71, 5). [IpH GLICTPRIX PhIBKAX IIEPOXOBATOCTH Typby-
NHIYIOT MOrPAHHYHBLIA CIOR OKPYXaloUeR BOALI, TPATA HA 3TO IHEPTHIO MBIUILL,
HO B Pe3ysbTare NoToK Gofee HaNEXHO CMBIKAETCH MO3AAM XBOCTA, HE AOMyCKas
BTATHBAHUS B 3TY Pa3pEXEHHYX 061acTh CIyTHOM (T. €. MAyllEH BLOTOHKY) CTPYH
C OTPLIBOM IOTPAHKYHOrO €08 (BAIbIBAOLINM (OPMHPOBAHNE KPYITHBIX BHXpEN
M KaK CIeNCTBHE — PE3KMil CKauyoK I060BOro conpotusaeHus). B 3Tom puasr onHo
M3 MPOSBAEHUH ananTauuy GONbIWIETONOBOH H HECKONBKO Kyprylo#f peifbl k mpe-
cnenoBaHuio GeICTPON 1O6LIYH.

BNKAEPMHC COIEPXHT MHOIO OIHOKIETOYHbIX CM3UCTRIX Xe1€d. IMo GokoBo# cTo-
POHE TYJIOBMILIA OT FOJIOBBI IO XBOCTA IPOXOAHT KaHaN GOKOBOM JIMHHUM, PpoGoaaomi
YEUWYH ONHOIO M3 rOPHIOHTANbHBIX PANOB H B KaXA0H H3 HMX OTKplealOlLlHﬁCf( oT-
BEpPCTHEM HapyXy. Ha ronose pajBeTANeHHS KAHANOB NPOHHIBIBAIOT MOBEPXHOCTHBIE
KOCTH epena.

Crxener. CKesteT OKYHA, KaK U Y APYTHX KOCTHCTBIX PbI6, COCTOMT MPEUMYIIECTBEHHO
MM JaXKEe MTOYTH HCKITIOUMTENBHO M3 KOCTE, CPENH KOTOPLIX PANTHYAIOT ABE KaTero-
PHM — 3aMElIalONIHe W OKPOBHBIE (CM. €. 65).

Oceeoti ckenem OKYHS B HEKOTOPBIX OTHOWEHHAX CXOIEH € MMOJBOHOUHHKOM AKYNbl.
OH TaK Xe [10apa3ieNeH Ha TyTOBAILHEIH oTaen ¢ péGpamu {puc. 72; 6) K XBOCTOBOH —
€ reMaNbHBIMK AYTaMH Ha OIBOHKaX { 1.3), MO3BOHKH TaK K& aMbuLeNbHbI X OCTABAKT
MEXAY COCEAHUMMU TeNlaMH OGBEMHMCTBIE KaMEDBI, [Ie PACNONaraloTca OCTATKH XOPAbL.
Ho paisHBaloTca B OHTOrEHEIE TENA NOIBOHKOB Y KOCTHCTBIX PBIG MO TUNY NOKPOBHBIX
OKOCTEHEHHR — H3 OKD! i xopay TeJbHO-TKaHHOM 060MOMKH {nepBoHa-
YaNbHO — B BHAC TOHKOCTEHHbBIX UHIMHAPHYECKHX TPYGOK). BeTapoutkle NIacTHHKHM B
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Ayrax (KAKMe XapaKTepHbl LA aKyJl) OTCYTCTBYIOT, TaK YTO OCHOBHbIE AYTK Pa3IeneHbl
TPOMEXYTKaMH. OHM CHILHO BHITAHYTBL M YBEHYAHB! JUTMHHEIMK M TOHKMMH Hemap-
HBIMH OCTHCTBIMH OTPOCTKaMH {processus spinosus; 7, /4), COOTBETCTBEHHO BEPXHHMH
MM HHKHHMH (B XBOCTOBOM oTaeNe). JIIHHHbBIE HIOTHYTHIE PEBPa GopMUpyIOT Banee
COBEPUIEHHBIM KapKAC ANA CTEHOK GPIOUIHON MONOCTH, YeM KOPOTKHE pEBpa aKyssl.
IMoMHMO rMaBHbIX, HUKHHX PEGep (17}, Y OKYHA HMEIOTCA H BEPXHHE. DTO TOHKHE
MYCKY/IbHBIE KOCTOUKH (/6) — NOTOMHHTENIbHBIE OKOCTEHEHHA MHOCENT.

Hepen cocTanneH MHOTUMH KOCTAMM, OH HaMHOTO CJIOXKHee akynbero. PaccmoTpum
€r0 Ha NpuMepe cynaka (Stizostedion lucioperca; puc. 73}, GIHIKOTO K OXYHIO, HO Gonee
KpYIHOro. OCHOBHAIE KOMIOHEHTBI CKEJIETA TOJIOBLL TE XK€, YTO M Y XPALUEBLIX PHI6 —
3TO MO3roRoi depen {neur fum) v npHEif yepen (splanch ium).
B HHX PaIBHBAIOTCA 3AMEWAIONIME OKOCTEHEHMS, 4 CHAPYXKM HANeraloT NOKPOBHbIE
OKOCTEHEHHS, B COBOKYNIHOCTH COCTaBNIHIOLUHE JEPMAaTOKpaHHyM (dermatocraniumy).

JUis OKYHA M MHOTHX APYTHX KOCTHCTBIX Phi6 XapaKTepeH Yepen ¢ y3KHM OCHOBaHH-
em — TponuGadanbHbIR, — B KOTOPOM MOIT AETCA N03aAH TECHO X
a3, 3aMemalomue OKOCTEHEHUA OCEBOTO YePena MPHHATO AEMHTb Ha YeThipe TPyN-
nsl. Bo-miepBeix, 3T0 YEThIpe 3aThUIOYHLIE KOCTH — OCHOBHanA (basioccipitale) u mapa
GOKOBBIX 3aTHUIOHHBIX {exoccipitale}, okpyxanmue GONbILOE IATBLIOYHOE OTBEPCTHE

{foramen ipitale), a Takxe TBLIOYHAS KOCTh ipitale; puc. 73, 10).

Bo-BTOpbIX, 3TC KOCTHAA CyXOBasl Kalcyna, B COCTAB KOTOPOR Ha KaXIOH CTOpOHE

4epena BXOIAT NATS YLIHBIX KOCTEH, KpyTHas ( icum; pHc.

73, 8). B-1pernux, 370 K KOCTH, ¢ KOTOphle AI0TCS Ha
123 4 5 6 7 8 s o

W \mwﬂ\‘ 7 Yl
Al

i 508 D

2z 2 2019 18 17 6 15 M4 13 12
Puc. 73. Yepen kocrucroit ppibbl {cynaka):
1 — woconas; 2 — cnésuan; 3 — nobuas; 4 — 5 — Buyp: 6 — ocron-
was 7 — Goxonas &— 9 — remennas; /0 — mepxHesaTH-

nounas; /1 — rHOMANAHEYNADE; 12 — KOCTH XaBepHOR KpRIIKK; /3 — JANHAR XpAOBHAHAR; 14 — Cum-
anexTIyy; 1S — xeanpatHas; /6 — nyuu xaGepHoR miepenomki; /7 — yrnosas; 18 — rwow; 19 — Ha-
pyxnan 20— 21— ; 22 — sybuan; 23 — uébuan; 24 — npense-
AOCTHAS; 25 — BEPXHEHENNOCTHAR
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TIEpEXOAIE OT CTYXOBBIX KaNcyNl K 0BMaCTH IIasHHU, — K

(basisphenoideum; pHc. 73, 6) 1 MapHbie BoKOBLIE KITHHOBUAHbIE (laterosphenoideum;
pHc. 73, 7). B MEXIIa3HHYHOR NEPEropoOAKe MOXKET COXPAHATBCA HEOKOCTEHEBIIHMA
XpALLL, NOTHOCTBIO BLITECHEHHBIM Y OKYHS KPYNHBIMH IMa3HbIMH AGIOKAMH. Y MHOTMX
KOCTHCTBIX Dbi6, HAMPHUMeEp Y Ca3aHa, MMEETCA eWE Napa Ma3OKTHHOBHAHLIX KOCTEH
{orbitosphenoideum). B-yeTBEpTbiX, 3T0 TPH OBOHATENbHBIE, MIH peLIETYaThIE, KOCTH,

Hble B I YacTH yep KOpoGKH, — obonsTenbHaN
xocTh (mesethmoideum) u napa 6okoBbix 06ousTENLHBIX {€ctoethmoideum).
Ha 17t KOMIUIEKC HaeraioT Ie KOCTH.

3TO TPH Naphl KOCTeH — ManeHbKHE HOCOBbIE {nasale; puc. 73, /), OueHb KpymHbIE
nobueie (frontale; puc. 73, 3) u neGonbiune TemeHHme (parietale; puc. 73, 9). Ha 6o-
KOBbIX p TONOBB! YanbHbIR Pb W3 CPOCIIMXCH YEIYH y CylaKa ¥
MHOTHX APYTHX KOCTHCTBIX PbI6 COXpaHHICA OYenb cnabo. Ero octaTky npeacTamieHs
METKHMH KOCTOYKAMH NOATNa3HHYHOR AYKKH (RO HHM NPOXOIMT OIWH U3 KAHATOB
BOKOBOM JTHHHH) H KpYTIHOR ciéaHolt KocThlo {lacrimale; prc. 73, 2). Ha Huxneit no-
BEPXHOCTH OCEBOrO Yepena pasBHTI IBE NOKPOBHLIE KOCTH, HACTENHE 3yGHBIX nonel,

¥ MPEAKOB BHYT b POTOT nonocrn. OHu Bo3-
HUKIH HE W3 YerryM, a H3 OKOCTEHEHMI MPH ACHTHHOBLIX 3y6ax. DTO OYEHDb KPYIHLIN
) n {par id pHc. 73, 4), mabHas NMpononbHan Ganka MO3roBoi

KaMCynbl, ¥ NEXaWHHA Nepen HUM, eRCTBUTENBHO HECYILIHHA 3yGhl CPABHHUTENBHO He-
GoNMbLIOR COLIHUK {vomer).

Bucuepanskuiii 4epen B CBOER OCHOBE COCTOMT H3 TEX Xe BHCLEPANBHLIX YT, 4TO
M Y aKy/Ibl, — YeNIOCTHOM, NOXBAILIYHOK M NMATH XabepHbix. YaCTH YENIOCTHO! ayru
NPETEPENH Y KOCTHCTBIX PbI6 cloxHYIo cynbfy. Hé6HoKBaapaTHEI} XpAIl B 3Ha4M-
TEILHOR CTEMEHH COXPAHMI CBOIO OTBETCTBEHHYIO POJTb B Uepene, NpeotpasoBaBUIKCh
B CJOXHbIH KOMIUTEKC 3aMEILIAIOWHX W TIOKPOBHBIX OKOCTEHEHHUH, TAK HAILIBAEMYIO
RepEUMHYIO 8epXHION Henrocms (cM. pHCE. 72, 2). B IonofHeHHe K THOCTHIBHOR noase-
CKe — 4epe3 MoCPencTBo T K Kancysie MO3roBOTO Yepena — oH
TIONTYY I HANIEXHYIO OTIOPY NEPENHMM KOHLOM B OGNACTH OGOHATETLHON KaNCysl, 4T0
TOBAEKIIO 32 cOGOM NBa BaXHBIX CIEACTBHA. BO-NEpBbIX, ¥ KOCTHCTLIX pbiG (M BooGme
TIOYTH Y BCEX KOCTHBIX) MOMOBUHKH BEPXHEH HEIOCTH HE COSAHHEHB! MeXITy COGOf Mo
CpCAHEH IHHHK, H IOTOMY i yepen K nonep! ¢ 1HH
¢ GONBIION aMILIUTYAOR. BO-BTOPBIX, 1A 3THX PHIG XapaKTepeH KOHEYHBIA pOT.

TlepBH1Had BEPXHAS HEMIOCTh CHOPMHPOBAHE Y KOCTHCTHIX PLIG NATHIO KOCTAMY,

KaK B Ip THONO XPALLA ( HMH), TaK H mo-

BEPX HETo (noxpoBHMMu) TnaBHBle KOMNOHEHTB — 3TO HEGHas KOCTh (palatimum; puc.
73, 23) H KBanparHas KocTb {quadratum;
puc. 73, 15). KpoMe Tom HMEIOTCH Tpu KDBITIOBHAHBIE KOCTK — OAHA 3aMellaiollas,
3anHAA Kpbt. { pHc. 73, 13), ¥ 0Be MOKPOBHbBIE, HADYX-
Has (ectopterygoideum; puc. 73, /9) ¥ BHyTpeHHnAs (entopterygoideum; puc. 73, 5).
BaxHas posib B XBATATE/ILHOM aNNapare ¥ KOCTHCTBIX Pbi6 PHHALNEXHT 6mOopusHOl
aepxreii wemocmu {cM. puc. 72, [}, KoTopas pacr P oT T
BEPXHEN YEMIOCTH H TAKKe TOABUXKHO CBA3AHA C MEPEAHHM KOHLOM OCEBOro Yepena.
OHa ofpa3oBaHa [ByM#A NapaMH NOKPOBHWX KocTelt — Ge3dyGolt BepXHeHenocTHOA
{maxillare; puc. 73, 25) 1 pacroNOXeHHOM Nepea Hel U HecywleH 3ySbl MPeayeoCTHOM
(premaxillare; puc. 73, 24).

HUXHASA 4eTIOCTb, MOMOBHHKH KOTOPOH MOABHXHO CBA3aHBI MeXay coboll B o6nacTi

p o ¥ KOCTHCTBIX DBIG BCero TpeMs MapaMH KocTelt
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¥ TONOrpaMuecKH He Pa3deieHa Ha MEPBHYHYIO H BTOPHYHYIO yemocTH. [pexae
BCETO, 3ACYXKHBACT YIOMHHAHHS OKOCTEHEHHE MEKKENEBA XPHILA, COLICHOBHAA KOCTh
{articulare; puc. 73, 20), NOABHXHO COBOMHEHHAN C KBAAPATHOH KOCTHIO NEPEUHHOIM

3aTteM 37O Kp! KOCTb, 3y6Has {dentale; puc.
73, 22), DEHCTBUTENILHO 3y6ut. H: 3to as yrio-
Bas KocTb {(angulare; puc. 73, 17}, pacnonoXeHHas Ha CaMOM JZTHEM KOHUE HIKHEH
HeNICTH, Ha BHYTPCHHEM KPalo e€ HIXHEro 60pTHKa.

ToxeA3sIaHan AyTa y CynaKa, KaK W y APYTHX KOCTHBIX Pbif, noapasneneHa Ha Goub-
1ee YHCIO INEMEHTOB, YeM Y akynsl. E€ BepxHMit uneHHK, rHoMaHIHOynspe (puc. 73,
11}, TaK Xe NPHKPEIUIEH CYCTABOM K WIYXOBOH KAICy/e YepenHo KopobKu U oCyluecT-
BAAET MOABECKY Ye/KOCTHOR AYTH, ¢ KOTOPOH Y KOCTHCTHIX PbI6 CPAlUEH HENOLBHXHO
B eAHHBl 6510K. B GroKe 3aKpenieHa elug ofHa HeGanbluas KOCTh, CHMIIEKTHKYM
(symplecticum; puc. 73, 74) — ¢pparMeHT ruoMaHnH6ynsipe. TpaAMLHOHHO NaHHbI
THI NOABECKH HAIBIBANK THOCTHIHEH, HO C YYETOM BTOPOH TOMKH KOHTaKTa (Mexay
HEGHOH H 60KOBOH OGOHATENLHOH KOCTAMH) A/ 3TONO THNA NPELTOKEHO Ganee yikoe
TIOHSATHE 3TMOrHOCTHINH. KOCTHBI/ 610K B COCTaBE MEPBHYHON BEPXHEH YETIOCTH H
4acTeH NOXBAILIMHON AYTH NONYIHI KMA MOABECKH (B CMbIC/IE — MOABELIEHHOTO e~
MEHTa), Ha3BaH cycnensopuem (suspensorium). [Ton neHCTBHEM CrIEUHATbHBIX MBILUILL
OH KaYaeTCs B NONEPEHOM HANPABNCHNH, IPHEKTHBHO HIMEHSS OFBEM POTOTNOTOY-
HOM NONOCTH K CTIOCOGCTBYS NMPOKAYHBAHHIO BOABL (OCOGEHHO BaXHO BCACBLIBAHHE,
KoTopoe 3 PEKTHBHO croco6CTBYET 3axXBaTy MeJKoH aobuium). Tnona (puc. 73, 18),
HWXHHHA TapHBIA YWICHHK NOOBAILIYHON AYTH, COYNEHEH CNEepeaH ¢ YIKOH NPONObHO
OPHEHTHPOBaHHONM Komynoii {(basihyale; puc. 73, 21).

C noxsAIBIMHOM AYrofl COeNVHEHa He TOMbKO NEPBHYHAL BEPXHSAS YENIOCTh, HO H
abepHas Kpbiluka. Bo3MOXHO, B CBAIN C ITHM COCTAB NOTBHILIYHON NyTH YCIOKHEH He
TONBKO 32 CHET YNIOMAHYTOTO PA3IETCHHS THOMAaHAHOYAADE, HO W 6raronaps AoGa-
BOYHOMY TOABHXHOMY IBCHY, BCTARIEHHOMY MEXIy COGCTBEHHO rHOMaHanGynspe H
FHOHIOM (3T0 interhyale, Wiy stylohyale, He 3ameTHOe cHapyxH). CobCTBEHHO XabepHas
KphilKa (operculum; ¢M. pHc. 72, 4) 06pa3oBaHa YETLIPbMS NOKPOBHbIMH KOCTAMH
{KPBILKO, NMPEAKPLILIKOH, TIONKPBILIKOH H MEXKPBILUKOM), 2 CHHIY K HEHt MPUMBIKAET
KOXHCTOE NIPOACKKEHHE, APMHPOBAHHOE CKEJIETOM W3 CEMH CABNEBHIHBIX TOKPOBHBIX
KOCTOMEK — COBAMHEHHBIX C THOMAOM JiyyeH XabepHOH NepenoHku {puc. 73, 16).

KaepHbie AYTH TaK KE PAaCWICHEHBI, KaK H Y aKy/bi, HO BEPXHHMH KOHLIaMH NpH-
KPEIUTEHBI K HEPETHOR ; KoTyna TBEHHO T Ha%aZa KOMyny
TOXBA3LIYHOM NYTH. BrionHe pa3BHTE! YeThipe XaGepHBIC 1YTH, @ NATAA CHIBHO peay-
LIMPOBAHA ¥ NPEACTARICHA JTHIIL OXHUM HHXHHM WIEHHKOM.

Cxenem koneunocmed. CKeneT KOHEYHOCTEH OKYHA (CM. pHC. 72) HIMEHEH B
CPABHEHHH C AKYNBHM GIATOKAps KOCTHBIM YELIYSIM H X NPOHIBOAHBIM. Bo-nepssix,
KOXHasi JIONAcTh [UIABHHKOB Y KOCTHRIX PEI6 CHAaGKEHa KOCTHLIMH Ny4aMH, TaK Ha-

bl NENHAOT (r.e. HUTAMH» ), OGNAZAIOHMH TI060H

Heo6X0ANMOH NPOYHOCTLIO M BLIMOAHO 3aAMEHUBLUMMH 31aCTOTPHXMH. Braronaps ato#t

BBITOE KOXHBIE SIOMACTH IL HETKO no HaIl MACHCTHIMH
KOTOpBIE Bo-BTOpBIX, TIC e

10T NORARISIOULYIO YACTB NEYEBOTO NIOACA. B HEMAPHBIX ITABHHKAX — ABYX CTIHHHLIX K
2HANLHOM — CKEJET MCHCTO JIOTIACTH NPEACTARNEH HEFUIOXO, AIECh DAIHANBHBIE e~
MEHTH TPAIHUHOHHO HA3LIBAKOTCA NTEPUrHodopamu {cM. puc. 72, &), HO OHH LEANKOM
TIOTPYXEHM! B TOULY OCEBOH MYCKYIATYPhl H [IEPEMEXAIOTCH C OCTHETBIMU OTPOCTKAMH
NO3BOHKOB. B XBOCTOBOM IUIABHMKE MSICHCTAafl JIONACTL OTCYTCTBYET, JICTHOAOTPHXHH
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KPEnATCH K 110: PENCTBEHHO. XBOCTOBOHM ITABHHK BBIDISIMT PABHO-
JIONACTHBIM, HO B €10 cxmere Y OKYHA K GONBIUIMHCTBA APYTHX KOCTHCTBIX PhIG 3aMETeH
CIe OTK/IOHEHHS KOHLIA OCEBOTO CKENETa BBEPX. 3TO WHI HA NOCIEAHEM MMO3BOHKe,
Ha3paHHbIi ypocTHieM (cM. puc. 72, 11}, pesynsTar CpacTaHHA 3a4aTKOB HECKOBKUX
KPa#HHX NO3BOHKOB. VX reMaibHEIe NyrH NPecGpaloBANHCD B Beep TPEYTOAbHBIX KO-
CTO4EK HHXE YPOCTHIIA, TAK HA3BIBAEMBIX THOYDAIHH, K KOTOPbIM KPEMATCA TMONTH BCE
JIeNUIOTPHXHHN XBOCTOBOTO IIaBHMHKa. [1€pen HaMH roMOLEPKANbHbIH NAaBHHK (CM.
pHc. 72, 12), paBHQIIOIACTHB!H TONEKO BHELIHE H PHTOM BTOPHYHO (T. €. B pe3y/ibTare
OTHOCHTEJILHO MO3IHHX IBOMOLHOHHBIX NPeoBpa3oBaHuit).

B rpyasouM nnanHeke (cM. puc. 72, 18) coxpaHeHbl YeThipe KOCTHBIX PAAHAILHLIX
aneMeHTa {cM. pic. 72, 2/} KaK OCTaTOK MACHCTOH JlonacTH. Tak HasblBaeMblik EPBHY-
HEIH TUTe4eBOH NOAC, TOMOIOTHYMAIH TAKOBOMY aKy/bi, HEBENHK. OH 06paloBaH ABYMS
3aMELLALIKMH KOCTAMM — JIOTIATKOH (scapula) H kopakonaoM (coracoideum), KoTopble
NPUKPLITH CHAPYXH TaK Ha DI L TIOACOM, H3 HECKOIBKHX
nokpoBHbix kocTed. KpymHeift cepnoBuambifi xieATpym {(cleithrum; cum. puc. 72, 23)
$OpMHUpPYeT 3anHHIt Kpait XabepHOTo OTBEPCTHA. CBEPXY K HeMY NTPHMLIKAIOT e1Ué ABe
KOCTH — HANKIEHTPYM ithrum) u KOCTb (| le; oM.
PpHC. 72, 5), KOTOPBIE CBAIBIBAICT IO  BECh ILTEYEBOI MOAC ¢ KOCTAMM YLITHOH Kancy/ibt
uepena. TepMHH «BTOPHUHMIF»> INEYEBOH MOAC YCAOBEH. XOTA OH COCTABRNIEH MOKPOD-
HREIMHM KOCTAMH, BOJHHKAIOUIMMH B OHTOTEHEIE 1103XE XPALLIEBLIX ITEMEHTOB CKeIeTa,
B IBOMIOLIMK KOCTHBIX PHG €10 NOABJEHHE KAK H BCETO YEILYAHOIO MaHUMDS, CKopee
BCEYO, TBOBA/IO BO3IHHKI 0 nosca. BploLIHbE fUTABHHKK {CM.
pHc. 72, 19) 06pa3oBaHBl HCKITIOUHTERBHO KOXHLIMU JIOTIACTAMY, a NapHbIHA Ta30BbI}
nosc (20) coboit OKOCTECHEHHE.

M B MYCKynaTypa T M XBOCTa, KaK ¥ BCeX pbif,

obpalopaHa M ¢ pa: HX Mg — MuocenTaMu. MHocenTsl
3MT3aro06pa3Hbl, H MECTAMH MX HalPaWICHHe NPUEIHXEHO K MPONONBHOM OCH Tesla.
370 N103B0AAET M YHACTROBATD B fIED Ha H CO: X MHO!
CHJI, ¥ OHW YKPETIIEHHB 33 CYET POPMHPOBAHHA TOHKHX «MYCKYJIbHBIX> KOCTOYEK.
TIpocTpPaHCTBEHHAA KOHGDHIYPALUHMA MHOMEDPOB CIOXHA: KaK M Y aKy/, HEPENKO OHU
06pasyloT PHPAAHAb BIX APYF B ApYra BOp , KOTOpbIE Ha TIONEPeuHOM
pajpe3e UMEIT BHA KOHUEHTPHYECKHX KoMel. MycKyIaTypa NIaBHHKOB B CBA3H C
penyKuUHe#t KX MACHCTOH ONacTH pacnonokeHa Ha noscax. OHa noapasgeneHa Ha
OTAENbHbIE MBILIEYHBIE JIEHTb!, TPUKDEIUIEHHBIE K NENWIOTPHXMAM, Garonaps YeMy
TUTABHMKK CTIOCOGHBI BBINONHATD CIIOKHBIE ABHXEHHUA. YCNOXKHEHA TAKKE MYCKYIaTYpa
HEMIOCTHOM M MOABAILIMHON AYT —~ B CBA3H C PAIBUTHEM HX NOMEPEYHOH MOABUXHOCTH,
NOABTEHHEM XaBEPHOI KPBILIKK M T. 1.

HeppHast cHcTema. [00DHOA MO3r MOCTPOEH CYILECTBEHHO MHaue, YeM Y Xpsi-
weBbiX pbi6. KOHeuHbIH Mo3r {pHC. 74, 2} OTHOCHTE/NBHO MEHbILUE, YeM ¥ aKYABI, eIo
GOpMUPOBAHHE HAET COBEPIIEHHO HHbIM MYTEM. COLEPXalIHE HEPDHOE BELLECTBO
GOKOBBIE CTEHKH MEPENHEIO MO3TOBOrG My3bIPA NPOrHBIOTCA HE HaPYXY, 2 BHYTPb,
Pa3BOPAUHBAACH B CTOPOHBI CBOHMU BEPXHUMM Kpasmu. [IpH 3TOM OHM CHIBHO Dac-
TACHBAIOT MEPENIOHYATYIO KPhILY, NOA KOTOPOHA PacronaraeTcs NofoCTh MepeaHero
MO3rOBOIO Xenynouxa. TakoH THN KOHEYHOrO MO3ra HA3bIBAIOT «IBEPTHPOBRHHLIM»
{pa3BEPHYTHIM) B OTIHYHE OT «<HHBEPTHPODAHHOTO» MO3ra ¢ TOACTOM KpbilUeR, MPHCY-
LIETO NOMACTENEPBIM PhIGAM M HAIEMHBIM TTO3BOHOMHBIM. Criepent K KOHEHHOMY MOIIY
MPUMBIKAOT CHAAYHE OGOHATENBHBIC JIYKOBHLL (PHC. 74, [), HE HMEIOLIHE CKOMBKO-
HUBYRb BHITAHYTBIX OBOHATENbHBIX CTE6ENBKOB. 3370 OT OGOHATENBHBIX MELIKOB K JTY-
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Puc. 74, TonopHoft Mo3T miykx (Esox lucius). Bun
cBEpXy:

7~ OBONATERSHAT AYKOBHLIA; 2 — KOHESHBR MO3T; J — 3w~
M3 4 — 3PUTETLHAR ROMA CPENHETD MOITA; 5 — SEPHHCTOE
BAYTHe, TOMONQT YLLIKA MO3XEYKA 2Ky (M. PHC. 64, S);
6 — TeN0 MaIKEKa; 7 — POMBOBHIHAA AMKA; & — CTIHHKOR
MO3T; 9 — NPONOAroBATHA Mo3r; [ —X — rononHMe HepB

KOBMUAM 3€Ch TAHYTCA IHHHBIE OGOHATENbHDIE
Hepsb! (1). Kpbilla NpoMeXyTOYHOTo MO3ra, Kak
M Y aKy/bl, HecéT anupua {puc. 74, 3). Ha ane
3TOTO OTAENA TAKXKE XOPOLIO BHIPAKEHA BOPOHKA
C HIOKHUMH IOIAMH, COCYIHCTBIM MELLIKOM Y TIpH-
PACTalOMWIMM K Helt CHU3Y FHModH3oM. KpymnHeie
3IPHUTENBHBIE fIONH cpefiHero Moara (puc. 74, 4)
HAaBHCAIOT HA KpbIlLE# MPOMEXYTOYHOTO MOIra,
OTYACTH NPHKpLIBag €€. VX BeNHYMHA OTpaXaeT
KaX XOPOIIHH YPOBEHb Pa3BHTHA 3PHTENLHOTO
aHaNM3ATOPa, TaK H YBENHYEHHBIA O6BEM XKey-
no4Ka. CTOMb XKe CHILHO Pa3BUT U MOIKEYOK (PHC.
74, 5, 6), €ro nepeaHss 4acTh paIMEUIEHa BHYTPH
IPUTENLHBIX JONEH, BHEAPSACH B PACIUHPEHHYIO
TIONOCTh CPEAHEro MO3ra.

Oprans gyscrs. Opean 3perus YCTPOEH BeCbMa coBeplleHHo s pul6. PorosHua
cnabo Buinykia; e€ popMa He BIMAET HAa XOI CBETOBBIX Nydel, MOCKONbKY KO3pPH-
LIHEHT NPENOMICHHS PACMIONOXEHHOMN 32 Hell BOAAHUCTON BAArM M BOHLI OMHHAKOB.
A PeKTHBHO NpenoMineT cBeT U GOPMHPYET HIOGPaXEHKE HA CETYATKE TONBKO
LIAPOBKANEIN XPYCTANHK. AKKOMONAUHA OCYILECTBAAETCA 33 CYET MLIUIUEL, KOTOpas
npHGIHXAET XPYCTANMK K CETHATKE, TeM CaMbIM BBIONHAS AKTMBHYIO HABOAKY Ha
HTBHIOK AHCTAHLMIO.

TTonoxexue TIa3HOrO ABNOKA KOHTPOAHPYIOT TAKHE Xe IUECTh MPHKPETLIEHHBIX K
CKIEpe BHELIHMX MBILIL, KaK M ¥ aKyIbl.

Opzansi 60Kk0608 AURUU, KAK B Y XPALIEBRIX PBI6, IpeaAcTamiAloT coboft copo-
KYNHOCTb YYBCTBYIOUIMX NoYeK (HEBPOMACTOB, CM. pUe. 32), yKPRITBIX B 0cO6BIX
KOXHBIX KaHanax, KOTOPbIe CBA3AHBI C KOKHLIM CKeNeToM (MPOHMIBIBAIT Yelryn
U NOKPOBHBIE KOCTH) M COOBWIAIOTCA ¢ BHEUIHER Cpeloft Yeped MHOTOUHCIEHHbIE
OTBEPCTHA.

Opzan cayxa NPeaCTaRIEH TOALKO BHYTPEHHUM YXOM (CM. C. 73 1 puc. J4).

Dna opearos 06oHARUR OKYHA W GOJBIIMHCTBA APYTHX KOCTHCTLIX PHIG XapakTepHO
TIONIHOE MOAPA3IEIEHHE KAXKIOR HOMIPH Ha MEPEIHIO M JANHION, YeM obneryaerca
CKBO3IHOM TOK BOMIBI 4epe3 OBOHATENLHMIM MEILIOK.

Opzanss 6Kyca — ITO eAMHCTBEHHAA KATETOPHA OPTAHOB YYBCTB, KOTOPYIO CHHTAIOT
MPHYPOYEHHOM K dHTOAEpME. OHH 1 HYBCT . BKParUIEx -
HBIMH B TOKPOBHbIf 3NHTENMH, B TOM YHC/IE B dnHaepMuc. Kaxaas BINOYaeT MHOXe-
CTBO ONOPHEIX KNETOK B MEHbILIEE YHCIO PEUENTOPHEIX KIETOK C KOPOTKHM H TOHKHM
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HYBCTBUTEJIbHLIM OTPOCTKOM Ha BEpHHE. CBOM CHTHATBI 3TH KICTKH NTEPEaaioT B MOIT
IO OMJETAIOLINM HX OCHOBaHMSA BookHaM VI, IX i X ronoBHbix HepBoB. BxycoBbie
TIO4YKH MOTYT GbITh pa: no M TeNa M Ype: AHO MHOFO*
(HanpHMep, y HEKOTOPBIX KapNoBLiX pri6). Toraa AHUEeBOR Heps 06pajyeT MOWHYK
DONOSHUTENBHYIO BETBB, 2 €FO THNEPTPOGHPOBAHHBIE SAPA (CKONIEHHS HERPOHOB)
10 HEyIHABAEMOCTH HIMEHSIOT (hOPMY IIPONOATOBATOrO MO3IA.

Oprannt numesapeHHs. PoToBas MONOCTL OKYHA yCakeHa MHOTOMHCNEHHBIMK
MENKMMH 3yBaMH, PacrofoXeHHHMH Ha 3yOHoOR, mpeayenocTHOH, HEGHON ko-
CTAX M Ha COUIHHMKE, a TAKXEe Ha KOMy/e MOABbAILIYHOM NYrH M Ha XabepHslX ayrax,
ocoBeHHO Ha pyAHMeHTapHOH nsATol Ayre. Bce OHM HaKNOHEHH BEPIIMHAMM Ha-
34l H CAYXaT HCKTIOYHTENBHO [UIS YAEPXaHHA NOGBIUM, KOTOPAs MPOTNATEIBAETCA
uenukoM. BoKoBbIE CTEHKH TIOTKH nATHIO M LENSIMH; Ha
BHYTpEHHEH NOBEPXHOCTH PACTIONOXEHHBIX MEXIY HHMH XabepHbIX AYD CHAAT Ao-
BOSIBHO ANTHHHBIE KOXHBIEC IHIMHKH, XabepHue THYHHKH, NPenoTBpallaioHe
noTepio Menxoit Ko6biyy uepes xabepHele WeNK. 3a TIOTKOR CleAyeT KOPOTKHA
NHILEBON, MEPEXOANILIHA B KPYIIHLIH XOPOWO PACTSXHMBIA Xenysok (puc. 75, 5)
V-06pa3Hoft GOPMEI C CHABHLIMK MYCKYTHCTBLIMHM CTEHKAMH (MMEIOWKMMH [TANKYIO
myckynatypy). Tlocie xeqyaka HauMHaeTc TOHKas KMiLKa (75), KoTopas coxpaHsieT
0BHMOOBDAIMAIH BHA A0 CAMOTO JANHENPOXOAHOTO {AHATBHOTO) OTBepcTHA. TonctoR
KHUIKH CO CIHPATbHBIM KTanaHoOM HeT. HavanbHeiit oTZ€N KHILKH, Kyla BllagaloT
XENIHBIA MIPOTOK M MPOTOK MOMKETYIOTHOM XENeIn!, HA3bIBACTCA, KAK H Y Ye/IOBeKa,
BeHANUATHIEPCTHON KHIWKOH {77). Ha pybexe, 0TONSIOWEM €€ OT XETYIKa, Y OKYHS
00pa3JoBaHB! TPH CNEMLIX BBITAYHBAHHA (Y HEKOTOPHIX b6 Gosice COTHH) — TaK Ha-
InIBACMAIE HIOPHYECKHE BUIPOCTHI (6), PO/Tb KOTOPBIX HE BNIOAHE NOHATHA. Ckopee
BCETO, TaM KYJBTHBKPYETCS HEKast MHECKAS pLiby

N i
25 2423 22212019 18 17 16 IS 14 312 I

Pue. 75. CTpoeHHE BHYTPEHHHX OPFaHOB KOCTHCTON PbiBb1; BCKPLITHE OKYHA (Perca fluviatilis):
1 — xaBepHLe THYHHKM; 2 — %abpa; 3 — KUKHAS APEMHAR Bea; 4 — KIOBbEPOR IIPOTOK; 5 — REIYIOK;
6— P P 7 - @ Ny3spy; & — Nouka; 9 — MouenoHt nysmps; /0 — Mo-
WETOUHHK; /] — MOYEBOE OTBEPCTHE; /2 — NONOBOE OTBEPSTHE: /.3 — AHATBHOE OTREPCTHE; /4 — AHMHAK:
15 — TOMKAR KHWKa; /6 — ceneiénka: /7 — HBEHANUATHNEPCTHAR KMUIKA, /& — XEMMMKWA NyIwps; /9 —
nedeus; 20 — NEYEHOUHAA BeHa; 2/ — BCHO3MaA Nadywa; 22 — npeacepane; 23 — xerynouck cepaua; 24 —
RyKOBULA 20PTH; 25 — BPIOWNAR a0pTa

135



BHTAMHHAMH WK AeDULHTHBIMH aMHHOKCoTamMu. KpyniHan nedens (79) okyHs umeer
KEMYHRIR Nyssiphb (18). [TomkenynouHas xene3a HocHT audPy3HbIil xapakTep — e€
HPEIBBIMAAHO MENKHE AOIbKH PACCESHBI B GPLIKENKE.

TTnagamensnvid nyssipe (puc. 75, 7) npencrannset coboi JanolHEHHbIA rasaMu
«TIOTUIaROK», T. €, THAPOCTATHYECKHH OPTaH, COCOGHBIA KOMIIEHCHPOBaTh HIGLITOUHYIO
TUIOTHOCTB TKaHEH, OCOBEHHO KOCTHOH TKaHM, H OBECNEYHBaTh TENy HEHTPANLHYIO
naaByqecTs. ¥ OKyMsi, KaK H y APYTMX KOCTHCTRIX DL, NIapaTenbHLIH NMY3bIph pa3-
BHBACTCH KAK BBIIAYHBAHHE CNUHHOR CTeHKHM nulleBoa. COeNMHEHNE C MHILEBOIOM
B BHIIE TAK HAILIBAEMOTO TTHEBMATHYECKOTO KaHaNa MOXET COXPAHATLCA TOXHIHEHHO
(HanpuMep, y 0BLIKHOBEHHOM yKH Esox [ucius W APYTHX OTKPBITOMY3LIPHbIX PhiO)
WITH XK€ TIPEPLIBATLCH B XOJle OHTOTeHEda (Y OKYHS| H APYTHX 3aKPHTONY3LIPHLIX PLIB).
CreneHb HaNQIHEHHSA IUTABATENLHOIO MYILIPA PETYITMPYETCH TA3OBBIMH XENeIaMH —
TYCTLIMH CIUIETEHHAMM aPTEPUANBHEIX HITH BEHOIHKIX KAITWLISPOB, B KOTOPAIX KPOBb
COOTBETCTBEHHO BHIAG/ACT WM 3aXBATHIBACT KHCIOPOA (XOTS B [LUTABATENBLHOM My3blpe
COMEPXATCA TaKXKe a30T K ABYOKHCH yIlepona). Pacnonaragch b 6proltHOR ManocTy,
TUIaBATENBHBIR NY3bIph BCERAA Pa3MElleH HIXE LIEHTPA MAcC, B CBAIH C YeM YXe NpH
HEBOMBIIOM KPEHE Tela MOPOXAACT NEPEBOPATHBAOIIKA MOMEHT. Pagu cHukeHnsa
ITOr0 MOMEHTA TUIaBATENbHbIA MTy3LIph IPHXAT K BepXHeH CTEHKe GPIOIHON NONOCTH,
Pacrofarasch NPaKTHYECKH O CAMbIM NOIBOHOYHKKOM (BBIIE HETO HAXOMMTCA TOMBKO
NOYKa, NeXallas BHe Uesoma). COMPOTHBICHNE YNOMAHYTOMY MOMEHTY OCYILECTBIA-
€TCA 32 CHET NOCTOAHHOTO ABUKEHHA TPYNHBIX TUIABHHKOB, CHyNasi Ppi6a HEHIBEXHO
NePEeBOPaYHBAETCH BBEPX GPIOXOM.

Tlofaralot, YTO NepBOHAYANEHO [LTABATETBHAIN My3BIPh BOSHHK B SBONIOLMH B Kavie-
CTBE OpraHa AONQIHHMTENLHOTO {BONIYMIHOTO) ILIXAHHKA, IOCKOIbKY BMEIATH MTyILIPEK
BOMIYXa H TEM CAMBIM BLINOMHATE 3TY PONIb €10 MPERMECTBEHHHK MOT AAXE TIPH Ca-
MBIX MANBIX pasMepax. [IpH ITOM CUHTAETCH, 4TO O6CYXIAEMEIH TPOLECC TPOMCXOAHIT
¥ TIPECHOBOAHBIX Phib, T. €. Y o6MTaTeIeH BONOEMOB C HECTABIWILHLIM KHCTOPOIHAIM
PEXUMOM.

Opraunl IBIXAHHSA. Y OKYHS, KaK H Y ADYTHX KOCTHBIX PHI6, NepBbie YeThipe Ka-
GEpHEIE TYTH HECYT MO NONMHON Xabpe (T. €. o ABa PAlla XaGepHbIX JENecTKoB — No

PHc. 76. CXCMATHYECKHA TOPHIOHTANBHBIA

) paspea potor TOIOCTH
¥ XaGepHOro annapaTta KOCTHCTOR puGhl, roka-
MCXaHHIM HBIXAHHA:

1 — xabphi B NONEPENHON paspese; 2 — AMACTHYNH2A
KOWH2A OTOPOUKA Xab¢PHON KPHILKH B pONY KiaMana;
3 — onepKynApitaR NONOCTS; 4 — XoCTHas KaGephas
XPHWIKa; 5 — POTOTICTONHAS NOTOCTH; 6 — POTORAA
1Wes. Ha npasoft N/IOBKHE roT0BHM (Ha PHCYHKE CcBa)
nokasana $a3a KAGHPAHKA HOIK B ONEPKYAPHYK> T10-
n0Cth (1), Ha AeBok monoMHe — BhnycKaKe (I1; cTpya
0Bo3HaNERA CTRENKOH)




nBe nonyxa6per; puc. 76, 7). Kpome Toro, Ha BHyTpeHHeN CTOPOHE OCHOBaHHH Xabep-
HOM KDBILIKH PA3MELIIEHA TAK HAILIBAEMAs OXHas Xa6pa, OMONOTHYHAR TAKOBOR Ha
NepeHe# CTopoHe Gpbiaranblia akynsl. XKabepHas Kpsituka {(puc. 76, 4) u eé KOXHUcTan
nepenoHka (puc. 76, 2) 3aMBIKAIOT MO3AMM H HHXeE XKaBp TaK HAILIBAEMYIO ONEPKYAP-
HYI0 nonocTs {puc. 76, 3). OHK MIOTHO NPHEFAIOT CBOHM KPaeM K NepelHeMy Kpawo
TYNOBH1A (K TOKPOBHOMY IJIEYEBOMY TIOSCY), 06padyst ¢ HMM rePMETHYHBIN KOMTAKT.
B oTIHYME OT aKyN KOCTHCTBIE PHIGH! MTOMTHOCTHIO THUICHB! XaBEPHEIX TEPErOPOIOK, HX
*abepHbie NEMECTKH CHIAT AByMA PANAMH Ha Kaxno¥ xabepHoit ayre. Xusas pbiba
PajyIBUTAET 3TH PAAB, TAK YTO NEMECTKH COCEAHHX Xabp CMbIKAIOTCA BEPUIMHAMH,
neper HBast PHYIO 1T H MEXIY pOTOrnOTOMHOMN (pHc. 76, 5) u
ONEPKYNAPHON NOMOCTAMH CIUOIIHOE MEIKOSIEHCTOE «CHTO», KOTOPOE OMBIBAETCS
TIpPOTEKAIIEH CKBOIb HETO BOAOH.

Axm ObixaKuA OCYWIECTBIAETCS ¥ OKYHS M APYTHX KOCTHCTHIX Phib Gr1arogaps no-
TNEPEYHOMY ABHXEHHIO Kpbillex, BMECTE C CYCITEHIOPHAMH,
X KOTOPBIM OHH rofBeiensl. [1pn oTBeneH#H %a6epHOH Kp1LLKK (pHE. 76, I) e€ Markult
KOXHCTHIH Kpail M NMPOAOIKAIOIIAN €€ BHHUI MEPENOHKA COXPAHSAIOT TEPMETHUHbLH
KOHTAKT ¢ KPaeM TYIOBMLUA ¥ HE TIPOMNYCKAKT BOLY
B ONEPKYIAPHYIO TIONOCTh CHADYXH, HIPas PONb
KnanaHa. B peaynetate 3Ta nonocts (3), pacunps-
AICk, ¢ CHJIOH TPOCACchIBAacT BOLY CKBOIb Xabpsl H3
POTOTAOTONHOM NonocTH. [1pi 06PaTHOM OBHXEHHH
KPHILIKH W CYXEHHH nonocTH (puc. 76, I1) nasnenne
B Helt MOBBIWAETCH; KNANAH OTKPLIBAETCA, H BOna
BBIXOIHT H3-MON KPHIUIKK HAPYXY. Takum 06pasom,
PAcloNIOXEHHaA CHapYyXH OT Xabp onepKynspHas
TONOCTh, CMIOCOBHAS AKTHBHO HIMEHATL OBBEM H
CHaGXEHHan K1aNaHOM, NpeBpallicHa BO BCACHIBA-
TenbHbi# Hacoc. [Tpocackipas BoLy CKBO3L Xabphi,
xabepHast KpbIlIKa OCBOGOXIAET OT PO Hacoca
POTOTNIOTOYHYIO MONOCTb. BTO NMOIBOMAET OKYHIO He-
KOTOPOE BPEMSA TLTaBaTh C TOPYAILMM H30 PTa XBOCTOM
CRHUUKOM KPYTTHOH DOBBINH.

KpoBeHocHas cHcTema. Bce KOCTHCTBIE PHOH
MMEIOT JIHILL OIMH KPYT KpoBoOGpalleHua. Cepdye
oKkyHs (pHC. 77), KaK H aKyabl, 3Hr3aroobpasHo Hio-

Puc. 77. CxeMa KPOBEHOCHOM CHCTEMBI KOCTHCTOM DIBHL.
Bux ¢ Gproxa:

1 — BHYTPEHKNH COMHaA apTepus; 2 — HAPyKHaA COMMan apTe-
DHA; 3 — [MOWINEA apTCPHA; 4 — BMIOCAIIHE XabepHUE apTe-
PHH; 5 — HUWHs3H APEMHan BEn2; 6 — NEPCAHAN KAPAMHANLHAT
BeHa; 7 — KOPCHb CIMHEOR 20PTH; & — KIOBLEPOB NPOTOK: § —
JaLHAR KapaWHANLHaA Bewa: JO — MowKa; /] — cnkiHaA aopTa;
12 — BopoTHas Bewa NOYKK; 13 — XBOCTOBAA BeHa; 14 — XBOCTO-
Ban aprepua; 15 — BOPOTHARA NeHa neweMu; /6 — xuuka: /7 —
nevens; /8 — newd sema; 19— aprepHa n
BeHa; 20 — neHodHas nayxa; 21 — npencepane; 22 — KeTYAO4EK 4
cepaua; 23 — RYKOBHUE a0pTH; 24 — BpIOLIHAR A0PTa; 25 — NpH-
HOCAIIME KabepHbie apTepuy




THYTO B CATHTTAIbHOM (ITPORONBLHOR BEPTHKANBHOM) MIOCKOCTH, HO BKTIOYAET TONBKO
TPH OTHeNa — BEHO3HYIO nasyxy (20), 2)u bBIH MO HUM
xenynouek {22). CTeHKH nexallero prepeai OT Xenyaouka B3AYTOro ob6pa3oBaHHs
{23) obpa3oBaHbl He MOMEPEYHO-MONOCATOMN, a MNANKOM MYCKYNAaTYpolt H TOMCTHIM
CNIOEM IMACTUHHBIX BOOKOH, YTO XADAKTEPHO A apTEPUAILHOTO pycna (pHc. 78, 2).
D70 NyKOBHLUA aopThl {bulbus aortae), MaccHBHBINA 2NaCTHYHBIA aMOPTH3aTOP, KOTO-
PbIft HAKANKBAET IHEPIHIO KENYAOHKA CEPAUA IHAYUTENbHO I PEKTHBHEE, YeM MOT
65l 3TO neNaTh apTEPHANBHBIR KOHYC. B KOHCTPYKUHH MOWIEOHED Y aKyNbl BAXHYIO
PONb UrPAIOT KAPMaHOOGPAIHBIE KNaNaHbl ( 7), U3 KOTOPbIX OMMH BEHYHK COXPAHEH K
¥ KOCTHCTBIX PbI6 — MEXAY XKeSTyNO4KOM H aopTo# {3},

Apmepuansran cucmema. bpiolinan aopra (cM. puc. 77, 24) pa3BeTBIAETCA Ha
4eTHIPE Mapbl MPUHOCAIUMX XabepHbIX apTepuit (25) — Kk xabpam ¢ I no IV. Beivo-
CALUME XaBEPHBIE APTEDHH BIIANAIOT B HETIAPHYIO CIIMHHYIO a0pTY (/7), KoTOpas, Ha-
TIpARVIASCH HA3all, OTAAET APTEPHH K NApHBIM (L1aBHHKAM, BHYTPEHHOCTAM K MEPEXOMHT
B XBOCTOBYIO apTepHio (/4). Briepeau oHa pa3nBauBaeTcs Ha O6LLHE COHHBIE aPTEPHH,
KaxJas W3 KOTOPbIX AETHTCA Ha HapyXHYIo (pHC. 77, 2) M BHYTPEHHIOK COHHbIe ().
BHyTpeHHHE COHHbIE APTEPHH BXOAAT B YEPET M TaM COENMHAIOTCA MeXUY COBOM (Kak
H Y IPYTHX NMO3BOHOYHBIX), 06palysa TaK HalbiBaeMbifi TOJIOBHOM KDYT.

B

Puc. 79. OCOBEHHOCTH MOMENONOBON CHCTEMRI
KOCTHCTBIX PG (Ma TIpHMEDE LWYKH); TaM, Tae

Puc. 78. Cxeatb DHYTPEHHEND CTPOEHHSA Cepl-
ua pei6 {CarMTTATLHbIE pa3pessi, NepeaAHnit

KOHeLl BBepXy, 6pIOLIHAA CTOPOHA CripaBa):

A — axyna; 5 — KOCTHCTaA phiSa (Npercepame e
H306paxer0); / — OCHONANMHE SPIOLHOR 20PTH:
2 — RyKORMIA AOPTH: . — PYAHMENT

TIOYKH NPHKPBITHI TUTADATENBHbIM (y3BIPEM, HX
CHIY3T MOK23aH TOMEYHOM WTPHXOBKOA:
A — camxa; 5 — camell; / — Nouka; 2 — Mouenono-

HOTO KOMYCA C ODHMM BEHVHKOM KNANaHOB; 4 —
RTPHOREHTPHKYNAPHOE OTBEPCTHE: 5 — Xenyao-
Hex; 6 — 7— A konye

noe 3 — ananshoe 24— mo-
HETOHHHK: 5 — MOYEBOR NyIbiph; 6 — IUTABATEIbHBIS
yswph; 7 — CEMERHHK; & — AHUMIK: 9 — Monosoe

¢ xnananaymy
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Benosnas cucmema BO MHOTOM CXOfIHA C TEM, YTO MIBECTHO AN aKynl. Ho y xo-
CTHCTBIX PG OTCYTCTBYIOT GOKOBBIE BEHLE, 3 BOPOTHAA CHCTEMA TTOYEK, KAK NPABMIIO,
HEMO/MHA: NpaBas 3AQHAS KapAHHANbHAA BEHA HE ACJIHTCA B [IOYKE [ONHOCTHIO, A TH-
HETCA BOONL HeE, He MPEPLIBAACE. JTO 3HAMMT, YTO MPONYCKHAs CIOCOGHOCTL NOYKH
HHXE, 4EM PEAnbHbIH NOTOK KPOBM MO JATHHM KapAHHATBHEM BeHaM. Brepenau Ha
YPOBHE CEPAUA JATHHE KAPAMHANBHBIE BEHBI CAMBAKOTCA C NIEPEAHHMH KaDAHHATLHbI-
MH B OTHOCHTENIBHO THHHBIE KIOBLEPOBB! IPOTOKH, B KOTOPbIE GIHXKE K BIIANCHHIO B
BEHO3HYIO N1a3yXy OTKPbIBaIOTCA MapHBIE HHXKHHKE APEMHbIE {PHC. 76, 5) U neuéHOuHbIE
BeHsi {puc. 76, 18).

Oprans JlenToBHOHNE T bI€ NIOYKH KOCTHCTBIX PHG THHYTCH
HaJl [UTABaTebHBIM My3IbIPEM TTOBEPX BCell GPIOIIHOM MONOCTH, TECHO NPWIETas CHM3Y
K NMOJBOHKAM H pé6ep. Mx OTAENBI Y M CIIHTBI MEXAY

co6olt; 310 TuMGOHIHLIE, KPOBETBOPHEIE OPraHbt, He YYACTBYIOWME B HOPMUPOBAHHH
MouH. BonbdoBur xananer (puc. 79, 4), HCIOAHSIOWIME POlb MOYETOYHHKOB, TAHYTCS
TI0 KPaIo KAKIOM NOYKH K 0COB0MY OTBEPCTHIO. Y CAMKH OHO JIEXHT TOIANN AHANTBHOTO
H 10/IOBOTO, Y CaM1la O6BeANHEHO ¢ NOAOBLM. TTepen BLIXOXOM HAPYXy MOYETOYHHKH
06 , 06padys it mysweips (puc. 79, 5).

TManossie opranm. ToHAAB! KOCTHCTBIX PbI6 MELIKOBHAHBL — NMapHble CeMEHHUKH
H 4acTO HeMapHbIA AMYHHMK (HalpHMeD, y OKYHS; CM. pHC. 75, 14; puc. 79 cootseT-
CTBEHHO 7 M &) MMEIOT ¥ KOCTHCTBIX PLIG BHYTPEHHIOK NO0CTh. [ToyeyHble npoTo-~
KH HE y4aCTBYIOT B BHIBEAICHHH NOJOBLIX TPONYKTOB, GYHKUHOHHPYIOWHE NPOTOKH
NpeACTABNAIOT COBOR 30BaHuUA, ¢ 10TCA U3 cpac CKNanoK
GPIOUIMAEL M OTKPRIBAIOTCA BNEPEAH OT MOYEBOTO OTBEPCTHA.

JIns KOCTHCTEIX PHIG XAPaKTePHA CBOEOGPAIHAN CTPATEIMA PAIMHOKEHUSA, B KOPHE
HHas, HEM Y AKYNOBBIX Phi6, — OIPOMHOE KOMMUECTBO MENKHX H NPAKTHYECKH Heda-
WMILEHHBIX AHL IPH HAPYXHOM OLTOAOTBOPEHHU. BhICOKaA MOTEHLMANbHAS 11000~
BHTOCTb KOMIIEHCHPYET HMIKYIO BRKKBAEMOCTb TTOTOMCTBA.

DMbpHONANbHOE pasBMTHE. SIHLla OKyHS Gonbmuucma BPYTHX KOCTHCTHIX PBI6
OTHOCAT K y THny. OHK BO XKENTKA, 4eM
¥ XpALLEBLIX PLIG, HO, TEM HE MEHEe, HCITBITHBAOT HENOAHOE APOGAeHNE, TaK YTO Gra-
CTOfepMa BLIDIAIHT, KaK OLETAN Ha XETOK ano4ka. [JansHeRiuee pasBHTHE BXIIOYAET
THNHYHBIE NPOLIECCH! HHBATHHALMHM H 3nHGonnu. CBoeo6pa3ue KOCTHCTBIX PG COCTOMT
B ONpeAeJIEHHBIX IPH3HAKAX PALMOHANHIALMM OHTOTeHe3a. OGpaIoBaHHe MHOTHX TTO-
JTOCTeR (LeNOMHNECKHX KaMep, CIYXOBBIX Ny3bIPbKOB, HEBPOLENA, ITa3HbIX Ny3bIpef)
NPONUCXOAMT NMYTEM PACLLIEIUICHHS NEPBOHAYATBHO CILTOMIHBIX KIETOMHBIX MAcC {NyTEM

WK ) B3aMeH M OTLUIHYP

OGLUMIT OYOPK OProRU3aLMM PHIC

Buenee cTpoenHe. Hanxjiace puif — camasi MHOTOYHMCIEHHAR TPYIINa NO3BOHOY~
HbIX. PBIGBI 04eHb pa3Hoo6padHbl no obuici dopme Tea. [IpuMUTHBHAR CXEMa YHIYIA-
LIMOHHOTO MTABAHHA, ONUCAHHAS PaHEE Ha IPHMEDE NAHUETHHKA (€. 9), UcnosbayeTcs
pHbamMH ¢ 6onee WM MeHee IMEEBHIOHLIM TEIOM M CILIOIIHON TUIaBHHKOBOM KakMoi,
Kax y yrpa {(Anguilla, cM. puc. 86, 9). Obnanatenn TaKOTO y2pequoHO20 OguMcume-
.18 NpOGETAIIMMH CTIEPenH Hadan HIrnbamu Tena Kak Gl OTTANKHBAIOTCA OT BOMbI,
nopoxaas nogobue peakTHsHOR cTpyH. [lojanunexarine YacTH Tena WirubawoTea ¢
YBENHYEHHON aMILTHTYAOH, YTO TIOIBONAET HM JaXBaTLIBATh B ChEPY BIAHMOREACTBUA
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HOBBIE MOPUMHK BOMbI; COOTBETCTBEHHO YBEJMUMBAETCA M CKOPOCTb MX NOMEPEYHBIX
B3maxoB. HauGonee 3hHEKTHBHBIM YYaCTKOM TUIABHHKOBOR KaltMbl OKa3biBaeTcs eg
JAAHMIH KOHel.

3 )

cunTaeres IKOHOMHUHBIM, OH BCTpeyaeT-
CSl Y OTHOCHTEJILHO THXOXONHKIX Pbi6, B OCHOBHOM NPKIOHHHIX. HO B OTHOWEHHAX
XHIHHK — KEPTBA KIIOHEBYIO POIb HIPAET HE BLIHOCIHBOCTh, 4 CKOPOCTb. 3TO CO3IAN0
TIPEANOCHIIKK K PAAHKANBHOMY HIMEHEHHIO XapaKTepa ABMXHTENA. Y GOMBUIMHCTRA
PHIG NOMMHHDYIOIIAS POJb B COINAHKM THTH 3AKPENMNACh 34 XBOCTOBBIM MIABHHKOM.
TlpoeratoLas 110 Tey NOAHAS JOKOMOTOPHAS BONTHA 3aMeHeHa ropadfio Ganee 4acTbIMK
BIMaXaMH XBOCT2 C OTHOCHTEJIBHO MANOi aMILTHTYROM.

BLICTPOXONHBIE TLIOBUBI (KaK cKyMOpDHs, cM. pHC. 86, 18, WM TYHUBI) NpH-
0GpeNH BRTAHYTHIA MO BEPTHKANH, CEPIIOBHAHOA (GOPMBI XECTKHI XBOCTOBOR
NIABHHK, KAX[as NONAcTh KOTOPOTO HANOMMHAET No GHOpME NMTHYLE KPbLIO. 31O
cxomBpoudnsiii deuxcumens (OT TaTHHCKOTO HA3BaHUA CKyMOpHH — Scomber), B
KOTOPOM XBOCTOBO ITABHUK ACACTBUTENLHO PaBOTaET, KAk NMapa KPbUIbEB, TONbKO
PACIIONOKEH B HEOGKIUHOM [T KPBUILER MECTE, YNDABASETCS OCEBON MYCKYTAaTy-
PO# M MalIET B rOPHIOHTANbHON {PPOHTANBHOMN) NOCKOCTH. Takne akTHBHbBIE H
GbICTplsIC TJIOBUBI B TONLIE BOAB — TIENATHYECKHE pbl6lsl, NpPeACTABUTENH cooblue~
CTBa, Ha3LIBAEMOTO HEKTOHOM, 06124a10T 06 , THITHYHOH «pbl
Gopmoit Tena. ¥ Hux cnoxHo audpQepeHIIMPOBAHEI TAKXE H OCTAILHbIE HEMAapHbIE
MIaBHUKH, BOIHHKIIHE M3 CIUIOWIHON NMIABHHKOBOW KaiMBI, HAIDHMED, TaKHeE,
KaK y OKYHS.

O6Tekaemas popsMa Tena I IOIBOAKET CHUIHTD TOGONOE conpoTHieHue. OdeHb
BaXHO, YTOGbI CTPYH BO/Ib!, OTHGAIOLIME TE/IO PHIGH!, T1aBHO CMBIKATHCE IOJANM, HE BhI-
3bIBAaX JHRUHTERIBHOIO PAIPEXEHHS (CCT‘CCTHCHHO, CIIoCoGHOTo TOPMOJIMTH HBH)I(CHHC).
JlJ'lH ITOTO JAAHASA YACTh Tea NOMXHA GbITh JOCTATOYHO ITHHHON H [JIABHO CyXaTbcs
K KOHLy. JIDYro#t KOMIIOHEHT I06OBOIO COMPOTHRICHHK — TPEHHE O BOLY, KOTOPOE
HApACTaeT BMECTE C TYPOYNEHTHOCTBIO IOTPAHHYHOTO C/IOS M HATIPAR/IAET YaCTh MOLL-
HOCTH MYCKyNaTyphl Ha CO3IAHHE KHHETHUECKOM BHEPrHH pomsl. Ho ecan cnuurkom
BEJIHK YTON NPH BEPUIHHE XBOCTOBOTO KOHYCA OBTEKaHHA (HANpHMep, Y Gonbleronoskix
XHIUIHWKOB BPOJE OKYHH), TO TIK PEIKOM GPOCKE 32 A0GBINEH PAaIPEXEHHE OKOO XBOCTA
MOXET BbLI3BATH OTPBIB NOTPAHHYHOTO CJ/IOS BOABI H KPYITHBIC BHXDH. B atom cny4ae
Gonee BBITOAEH TYPOYACHTHBIH NMOTPAaHMYHKIA C/TON, HACBILIEHHBIA KHHETHYECKOR
3HEPTHEH N NOTOMY Gonee YCTOMYMBLIA. DTHM OGBACHAIOT CYILCCTBOBAHUE ¥ OKYHS
TypEy/nH3aTopa B BHIE KTEHOHIHOH vellyy {CM. paHee, ¢. 129 u puc. 71, B).

PajymeeTcs, Wist ABHXECHHSA C GONBLIOH CKOPOCTHIO B TIOTHOH CPEfie HEOBXOMMMBI
JHAYHWTE/IbHBIE PHEPIETHYECKHE 3aTPAThl, KOTOPBIC ¥ pbls 06ecrnedrBAIOTCH AESTENb-
HOCTBIO TYIOBHLIHOW MycKynatypsl. HecnyuaiiHo 3Ta Myckynarypa coctansiet no 3/4
Macchl Tena peiGbi, HanpuMep y cHHero Tynua ( Thunnus thynnus) — onHOW M3 caMbix
6bICTpOXOAHBIX PbIB, CIOCOGHOM MUTBITE CO cKOPOCTHIO 10 70,8 KM/4. ¥ pbib, Kak H y
ZIPYTHX TIO3BOHOMHBIX, B MYCKYIaType paGoTaioT Ane rPynis! BoMOKOH. Bo-mepssix, 310
6esbie MBILIEYHBIE BONOKHA, MOYAIOLINE SHEPTHIO 32 CUET aHa3POGHOIO PACLICTLIEHHA
TIIOKO3b! H MCNONB3YEMbIC MU KPATKOBPEMEHHBIX CTPEMHTENbHBIX GPOCKOB c Gonb-
IOH MOIIHOCTBI0. BO-BTOPBIX, — KPACHEIE DOMOKHA, GOTAThIE MHOTIOBHHOM, THIOT-
Hee OTIETEHHbIE KANHIIAPAMH H 6OMIEe TOHKHE, YTO MOBLILIACT CKOPOCTb AHDdYIMK
xucTopoga. OHH NONYHAT FHEPTHIO 32 CYET a3POGHOTO OKHCNEHUSA XHPoB. KpacHbie
MBILIUBL OCOGEHHO XOPOLIO PaJBHTE! Y TAKHX HEYTOMHMBIX «CTAHEPOB», KaK, HalpH-
Mep, CKyMEpHeBbIe pblGbl (0COGEHHO TYHLB!, PHC. 80), Y KOTOPBIX NPH 3HEPrUMHOM
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TUTaBAHWM TEMNEPAaTYPa KPAaCHBIX MILIL MOXET BO3pacTaTh Ha 20 °C No CpaBHEHHUIO ¢
TemInepaTypolt OKpyXaloIuer BOIbI.

TMoyeMy Xe B COCTaBE MHOMEPOB IOMHHHPYIOT Genbie BofiokHa? Kak nokasanu
IKCTIEPHMEHTHI, HITHBBI T€1a AKTHBHO NAMBYILIEH PIGbI «CTPAXHBAIOT» TOTPAHHYHBIA
CIIOH, AENAIOT ero HEOGLIYHO TOHKHM, TEM CaMbIM CNIOCOBCTBYS NOBLILIEHHIO IPanHeHTa
CKOPOCTH B HEM, 2 IHAUNT, H BA3KOMY CONPOTHATEHHUIO BOAK. [T03TOMY MaKCHMANBHAS
3¢ peKTHBHOCTD [LTABAHUA NOCTHIaETCA PbIGaMy NPU HMNYALCHOM aKTHBHOH pabore,
KOTOPas COOTBETCTBYET CBOACTBAM GENbIX MBIILLL KPATKHE CEPHH BGLICTPLIX BIMaXOB
XBOCTA YePEAYIOTCA CO CKOMLKEHHEM HEMOABUKHO BLITIHYTOIO TN 110 HHEPIMH.

Cpeay HEKTOHHLIX PHIG CBOWMM HEOBBLIYHO KPYMHBIMM M KECTKHMU IPYAHBIMH
TTaBHHKaMH BLLIEAIOTCH iETYYHE Pibb] {CM. pHC. 86, 12), napaninesbHo BOIHUKIINE
B HECKONBKHX CHCTEMATHHECKHX rpymnax. Onu 1, or np
XHILHBIX PbIG, b M3 BOABI K b COTHIO METPOB M0 BOATyXy. Hemuorue
BHIB! NEJTATHYECKUX PHIG NEPEMELIAIOTCA B TOLLE BOAK JAMEUTEHHO, KaK CETRIAHON
kopons {Regalecus glesne; cM. pvc. 86, 7), Wiy AaXe MaCCHBHO ApeAdYIOT, KaK JH-
LIeHHas XBOCTa JIyHa-pbiba (Mola mola, cM. puc. 86, 14), o6nanaTensHHLa BEICOKOTO
TTOCKOTO, HO OYEHb KOPOTKOTO TY/OBHILA.

Cpenyt NOHHBIX PG LIMPOKO PaCTPOCTPAHEHBI P TeNb-
Hble BaDHaHTL! GOPMBL TeTa, MPHIVTIOCHYTOrO CHU3Y WIH JaXe CHILHO YIUTOIIEHHOIO,
PACMNACTAHHOTO BO (PPOHTATLHON MAOCKOCTH. XOPOWIO H3BECTHH NPEACTABHTETH
XpALLEBLIX PbI6 cKaThl {HanoTpsa Batoidea; cM. puc. 85, 10— 15), HMelolLHe XTBICTO-
o6pa3HbIt XBOCT ¥ He 1e UC \Tb 06| ¥ as peib
ABHXHTENb. BMECTO 3TOTO B BEPTUKATLHOH " HX orp
PA3POCILMECH BAOML Tea (PYAHEIE TIABHHKH, YTPATHBILKE KOXHBIE NOMACTH H LeTH-
KOM COCTORLUKE M3 MACHCTBIX Jonacted (cMm. puc. 83, 3). ¥ cTonb Xe MNOCKHX KaM-
6an (otpsa Pleuronectiformes, Hanpumep, Pleuronectes platessa, cM. puc. 86, 10) u3
KOCTHCTBIX Pbi6 TaKOA NepeCTPO’KU TeNna He NPOH3IOULTIO: OHHM NMPOCTO NEMTH HA KHO
60KOM, HO 32TO IJ1a3 3TOM CTOPOHBI NMEPETION3 Ha OGPALEHHYIO BBEPX. ¥ yrped M HX
MHOTOMHCIEHHBIX POACTBEHHHKOB C XUIHBIO Ha [HE CBA3AHM aMeeo6pa3Han dopma
M 4peIsbiYaitHas ru6KocTs Tena. MopasHTETbHOMO Pa3HOO6PaIUA NOCTHINU MAapPHbIC
ILTaBHMKM DOHHBIX po16. Cpenu HUX BCTPEHlOTCHA MPHCOCKH, BOSHHKILHE K3 CITHBILIHX-

Puc. 80. MNonepeyHoe ceyenHe Tena TYHLA
Ha pyGexe TYIOBHILA K XBOCTA, NOKA3aHO
COOTHOLUEHKE KPACHOH (LUTPKXOBKA TOUKA-
MH) u Genolt MycKynaTypbi:

1 — nO3BOHOK; 2 — FOPHIONTATLHAR CenTa;

1P

3 — Kpachan MycKynaTypa; 4 — Gpioumman mo-
NOCTL {(JaTMHA KoHew); 5 — Genast MyckynaTypa

«MWWW
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cA GPIOLLIHBIX NJaBHHKOB M Mo3BoasioliKe peibe (Hanpusmep, munraropy, Cyclopterus
lumpus, cM. puc. 86, 20) NpoYHO HepXaThcs 1a KaMHu B npuGoiiHol nonoce Mops,
UIHPOKHE TPYAHBIE MTABHHKH C HECKO/IbKAMH CBOGONHBIMMI NY4aMH, KOTODbIE MOM~
BHXKHBI, CJIOBHO Mablibl, 4 NO3BOMAKT MOPCKOMY MeTyxy { Trigla) npouynmiBaTh
NecoK B MOHCKax 6ecno: MHBIX. M # konéK (Hi) He
COXPaHHA H C1eA0B OOLIMHOR Ans Pri6 OBTEKAEMOCTH TENa, MNIABAET C BEPTHKANLHON
OPMEHTALIHER MOIBOHOYHHKA K LIETIAETCH TOHKMM XBOCTOM 32 CTEGNH BOZOpOCHeH, B
CKOIUIEHHAX KOTOPBIX XHBET.

He MeHee cBoeobpasHa GopMa Tena MHOTHX DIYG0KOBOAHBIX puib (HanmpHMep,
Chiasmodon, cM. puc. 86, 15), KOTOpbIE XHBYT B YCJIOBHAX MOJHOM TEMHOTHI H Npe-
IeNbHOMR CKYROCTH NULLEBBIX PECYPCOB. OHM OGbIYHO MANOTIOABHXHEL, IO3TOMY 1260
HYXIAIOTCA B a0anTauuax K 65ICTPOMY ruiaBaHuIo. TKaHW Tena ry60KOBOAHBIX pbib
4Pe3BbIYaRHO HEXHbI, PBIXTHI, HTO HEPENKO CBAIBIBAIOT € HEOGXOMMMOCTBIO 3ALUUTH
OT FHIaHTCKOrO AABEHHMA BOIb. Ha caMOM mene Takas JallluTa He HYXHa, KakoH-H60
YYBCTBHTENIBHOCTH K DARICHHIO MOXHO OXMIATh TOMILKO OT FaJ0OBhix fy3siped (B CHITy

M rajos) H MX peakuMi b TIPOTEKAHHSA KOTOPBIX JABUCHT
OT danfieHHs), TOTIA KaK XHAKOCTH ¥ TBEDAbIE TENa NMPHHUMITHANLHO HECKHMAEMBL.
[T03TOMY NPUYHMHY TAKOA PHIXTOCTH CKOPEE HYXHO HCKaTh B XapaKTepHOR st oKea-
HHYECKHX IIYGHH CKYNOCTH OpraHH4eckoro matepuana. [lo-sunumomy, BoasiHRCTAS
KOHCHCTEHLMSA TeNa OTPAXAET TEHICHUHIO GOPCHPOAAHHOTO POCTA BONIPEKH Helo-
cTaTky MaTepHana. KpynHbi# pa3sMep Takoro XHUINHKA HJIH, TIO KpaftHelt Mepe, ero
4ESIOCTeH BBICOKO ANaNTHUBEH, NOCKONALKY MOBLILIAET LWIAHCH NIPH PEAKOH BCTpeve ©
TIOTCHUHANBHOK AOGbIYeH OKa3aTbCA KPYNHEE, @ IHAUUT, JIETHE JAKNIONHTD ¢€ BHYTPh
CBOETO XENYIKA H TaKUM 06PaIOM 3aRNaneTb elo.

CnocoBHOCTS Pbi6 MOANEPXHBATE JANAHHYIO [YGHHY TMOTPYXEHHSA MOXET NOCTH-
raThCA aBTOMATHYECKH BCNEOCTBHE HEHTPATLHOM MUIABYYECTH HIH e (MPH HANHYHU
H36BITOYHOTO BECA) AKTHBHEIM MYTEM, KaK, HaNPHUMED, Y aKYNOBBIX DHID 32 CHET HCMIOMB-
30B2HH5 TOPHIOHTANBHBIX MNABKHUKOB {«OIBOIHBIX KPbUIBEB?) H FETEPOUEPKANBHOTO
XBOCTa, JJOCTHXEHHE HEHTPANBHON MIABYNECTH COCTABINET BAKHBIA PECYDC FIKOHOMHMH
3HEPrHUH ¥y puIb. MMEHHO 3THM LENAM CIYXKHT HaKOILIEHHE BOIBIINX OGBEMOB XHPOBOH
TKaHH WM CKBaIEHa (Y AKYNIOBRIX), 3aMEHA TSKETLIX HOHOB Ha JIETKHE, KOCTHOM TKaHKH
Ha XPALLEBYIO HITH PEAYKLHS {10 OCTATOUHKIX § % OT MacChl TeNa) TYIOBUILHOTO CKeeTa
M MBILI, KaK 3TO XapaKTEPHO JUIA TNy X pBIG GETIOCTH»).

LUVIPOKO PacnpoCTPAHEHO MCNOAbIOBAHHKE raJOBOTO NMOIUIABKA — IJIABATE/BHOIO
ny3sips. [LnoTHOCTB BO3MyXa cocTannser Beero 0,0146 r/cm’, Torma Kak [UIA NPeCHol
BOIBI ITOT NIOKa3aTeNb cocTannset 1,0 r/cm’, a wns Mopeko#t — 1,026 r/cM®. Cnenosa-
TEMBHO, LA OCTHXEHUA «HEBECOMOCTH» poife Maccoit B [00 I npH o6UTaHUH B Ipe-
CHOIt BOIE IOCTATOYHO OfbEMa BOJMYLUIHOIO pe3epByapa B 7 CM?, a B MOPCKOIt — BCEro
5 cm’. OnHaKo BO: peaepByap npK y TyGHHEL TIOT
¥ HAPACTAHWK NaBICHUA BOABL. 3ro CXaTHE, KAK yXe 6sU10 CKa33aHO, KOMIICHCHDYETCH
nyTéM nO0BGaBNEHHA B MYILIPh ra30B DK NIOMOLIH PACIIO/IOKEHHOMN B €0 CTEHKE Ia30-
BOH XENEIN.

KoXHbIe NOKPOBBI. JNHAEPMHUC PBIG LLETHKOM 0BPaIOBaH XHBBIMH, HEOPOTO-
BERLUMMH KNETKAMH, CPEIH KOTOPBIX OBGLIYHO MHOTO OIHOKJIETOYHBIX KOXHBIX Xené3,
BBUIENAIOWIHMX C1H3b. Heknouenve MHOTO BHE BOIBI
MIHCTBIE TIPLITYHLI (CM. puc. 86, 17), Ha M 91T OAHH
cnoit OpPOroBEeBIUHMX KICTOK. KOpVIyM MMEET HECKOMBKO CNIOEB KOJJIAT¢ HOBRIX BOJIOKOH,
OPHEHTHPOBAHHLIX IIPUBTHIUTENBHO N0 YIAOM 45° K IPOAO/IBHOM OCH TeNa, BJaUMHO
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MNEPNEHIXKYASPHO B COCEAHMX CNOSX. BETPEYAIOTCH TUIOTHRIE CKOTUIEHHS ORHOKIETON-
HuiX %e1€3. TIpH OCHOBAHMH Da3HOIO POJA LIMIIOB H KOMIOHEK PacloNaraloTes CloX-
Hbi¢ AAOBHYHIE XEJIEIN, BHUIEASIOUME BEKOBLIH cekpeT. Apyrod pacnpocTpaHeHHbIH
THIT CIOKHEIX XeE3 — 3TO CBETAIUMECH OPraHbi, HCIIONBIYIOUIHE CHMBHOTHYECKHX
CBETSLHXCA n CNOXHO ANPD Y
PHG (C 3epKaTBHOA H YEPHON NMUTMEHTHBIMM OBIUTAZKAMH TIO3AIHK U NOAOGHEM JIMH3B
BIIEPERH).

Hewys psi6 0fHOOGPA3HA IO XHMHUECKOMY COCTABY CBOETO MHHEPTBHOTO KOMITO-
HEHTa, HO PaLTMYHA 1O CBOSH ¢ #u. OHa ¢ TCA KNETKaMH
HO BO MHOCHX CAY4aAX — Ha BHYTDEHHeM rPaHHUE JMHACPMHCA, KOTODhIH urpac'r

yio pOnb B €€

fnarxoudnas wewys (cM. puc. 60), xapaKTepHast VI aKysl H CKATOB, TOCTPOEHA M3
IEHTHHA; OHa MACHTHYHA 3y6aM aKynl K TOYHO TaK Xe HOCHT BPEMEHHEIH XapaKTep,
CMEHSIACH NO Mepe POCTA PHIGLL. BAHIKK K HeH 3y6bl APYIHX NO3BOHOYHBIX, XOTS K He
FOMOJIOTHYHBI {(HE3ABUCHMO BOSHHKNTH B 3BQUIIOLKH KOCTHBIX pbiG). OHa Takke npea-
CTABIEHA B OCHOBHOM AEHTHHOBBIM KOHYCOM € MAKOTBIO (ITyAIbMOH) BHYTPH M 0c0B0
TBEPALIM MOKPBITHEM BEPLIMHBI (370 0cObast hOpMa SIEHTHHA, HO HEe IMaNb, KOTOpas
OTK/IAIMBAETCA FTHACPMHUCOM TONBKO Y PENTHIHA H MIEKOMHTAIOWHX).

Kocmoudnan weutys (puc. 81, 5) oTMe4eHa y BHMEPLUKX JONAcCTENEPLIX PG
{Sarcopterygii}, H3 COBpeMEHHBIX — TONMLKO ¥ NaTHMepHH {cM. puc. 86, /), v To B 3a-
BYATHPOBAHHOH (pOpMe. DTa HE CMEHSBILANCA B OHTOTEHEDE, 3 IOCTOSHHO HAPACTABLIAN

To nep Py HEIUYA C na ruacTuHKH, OHa B IPHHLHIE
TpEXcnoiHa: ABOKHOK ryBOKHA cnoi u3 ryﬁ‘ia'roﬁ M TIIACTHHYATOH KOCTH YCAXEH
CHapyxH BIMH LEHT IMH 3y , 0Bpa MIOTHHI M 0-

BONLHO NPAaBIWILHEH «MapKeT» (KOCMHH).
Tanoudnas Heuys (puc. 81, A) HabmonaeTcs B APYIOM NOAKAACCE KOCTHBIX pbIG —
& A ygii), BKAKOYas np TeseH NBYX X TPYNN {CM.
puc 86) — Muoronépoobpasine {Polypteriformes; cM. puc. 86, 3} 1 aMepHKaHCKHe
TMaxuMpHUKoob6palnbie (Lepisosteiformes, 5). 3To TakKe MOCTOAHHO HAPACTAIOLIHE
POMBHYECKHE YeWYH, NAOTHO NIPHTHAHHLIE APYT K APYIY 110 (POPME M COEAHHEHHbBIE
mexay coboft IpocnoHkaMi COCIMHHTENLHON TKaHH, DTO NPOYHBIH MaHLMPb, 3aMETHO
CKOBLIB2IOIUMH ABHXEeHHs DHIGK. Ha nonmepeunnix wnmngax raHoMnHOM YEWYH BHA-

1 2 2 3

Puc. 81. OcobeHHOCTH BHYTPEHHEl CTPYKTYPE! AHOMAHOW (A) H KOCMOUAHON (5) yewyh npu-
MHTHBHBIX KOCTHBIX PHIG:
1 — ramonn; 2 — xocMu

— ry6uatas KocTs; ¢ — HIONeAMK

143



HO, YTO OHa ABYXC/IOMHA, BIUTIOYAET NJIaCTHHYATOE KOCTHOE OCHOBAHHE M HADYXHHR
TIACT, MPOK3BOAHBIN OT AEHTHHOBLIX JYGYMKOB, CJIUTHIX B CTLIOUIHOR GrecTAWwMA
amanenonobHb cnoltl (raHouH; cM. pHc. 81, A, 1), coOTBETCTBYIOWIUH Bosee TBEPOOMY
BeHTHHY. Ha uutudax o6b19HO BUAEH TakXKe CIOA KOCMUHA C MENKKMH TTONOCTAMM {CM.
puc. 81, A, 2}, pacnoAOKEHHbIH N0 NNIACTOM FrAHOWHA M MOATBEPXKIOAIOWHHA y4yacTHe
32MYPOBaHHBIX 3Y64HKOB B €10 HOPMHDOBAHHH.

YHCTO KOCMHAR uewyR, XaPAKTEPHAA NOYTH NS BCEX COBPEMEHHBIX KOCTHBIX
pbi6, cod: Y ABOSIKOL. PBI6 M3 KOCMOMAHON Yelyu (nocne yTpa-
Tbl KOCMHHA), @ ¥ Iy4enEpbiX PbI6 — HI raHOMAHON yellyn (MOTepABLIEH FAHOMH).
Y GonbLUIMHCTBA KOCTHCTBIX PbI6 {Teleostei) 3T0 TOHKME OKPYI/blE [UIACTHHKH, KOTODbIE
yepenuueo6pa3HO HalEraloT APYF Ha APYra B TOMILIE KOPHYMA (NaCMOUIHBIE Yellyy).
Hx HenpepuBHBIM POCT MO MEPHMETPY HE BIIOSHE PABHOMEPEH U3-3a LHKITHYECKH
MIMEHAIOWNXCA YCI0BHA (TeMnepaTypa Boabl, N DeCYPCHl K T.1.) K
TONHYHAIE KOMbLA, TO3BOMAIOLUIME OLEHHTB BO3PACT PhIGLl. MHOTHMHM AOHHBIMU KOCT-
HbIMM pbiGaMu (KaK coM Silurus; cM. puc. 86, /1) M KDYMHBIMM BBLICTPOXORHBIMK {Ha-
TIPHMED, TYHLIAMH) YELllys yTpayeHa. ¥ oceTpoBbIX pbi6 {CM. pUC. 86, 4) HeT BaauMHOMO
HaJleraHMs Yellyek. BIOAb Tela NPOXOAAT 5 PAAOB KPYMHBIX «Ky4eK», a OCTaIbHas
TIOBEPXHOCTD NOKPbITa MEKMMH 3BE3NYATRIMM HeltyAKamu. B nepeaHeRt 4acTH Tena y
OCETPOBLIX PbIO MOKOGHBIE KY4KaM YellyH 06pa3yioT CIUIOLHON MaHUMPb {pHc. 82),
MPOTOTHI AEPMATOKPAHHYMa H NIOKPOBHOTO MJIEYEBOTO MOACA KOCTHBIX PhIG.

OKpacka pyI6 OnpeneseTcst MPUCYTCTBHEM HECKONBKO KaTeropHit MUCMEHTHBIX
KJIETOK, PalTHYacMBIX N0 XapaKTepy nurmexTa. H MTBt T
YEPHBIA TUIMEHT METAHHH, HDHIOLMUTEL — NIYPHHOBOE OCHOBAHUE IYAHHH, TOHKHMM
MHOTOC/IONHBIMH IUTACTHHKAMH KOTOPOTNO 06YCIOBIEH XapakTepHbIA Biieck phibbelt ve-
wys. TIMrMeHTHas KAeTKa, Kak U XpoMaTodop (MTHTMEHTHOE TeNOo BHYTPH Heé), MOXKeT

Puc. 82. KOCTHRIA NAHUMPL MOMOBEI TIPEACTADMTENS OCETPOBBIX Phif — CTEpAAIM (CyxoH npe-
napat). Bua enono6opoTa c60Ky W CBEpXY:

1 — nocopue xocTH; 2 — 106Has KOCTb, J — GPHITANLUC; 4 — TEMCHHAA KOCTb; 5 — ventyluatas KocTs;
6 — KOCTHME CLIYK TEAZ {«XYUKW»); 7 — KOCTH TTOKPOBHORO MAEYENOMD MOACA; & — TPYAHON MAADKHK:
9 — xocTh xabepuoh KpHIIKK; /0 — TRaIHHUA: 7/ — ABOAHAA NO3IPR; /2 — POCTPYM
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aME6006pa3HO NBHTATECH, MEHAA CBOIO HOPMY, NTOI BAHAHHEM HepBHle HMITYNIbCOB.

Ha 3ToM 0CcHOBaHA CIOCOGHOCTL MHOTHX PbIG xamban u3 Pl mes)
TIOAMOHATH OKPACKY ITOA OKPYXaoWHit GOH.

Ckener. Ocesoii cxenem pbib YHHKOM, HO B €ro TH
NPOTHBOCTOATh y CKATHIO { MYCKY/aTyphl) BaXHas

ponb octaéTes 3a xopno#. E€ nonyxkuakoe BHYTPEHHee CONEPKHMOE HECKHMAEMO,
HO TIOA HAarPy3KO#t B HEM Da3BHBACTCA BHICOKOE NaBAEHHE, KOTOPOE OBOMOUKH XOPIBI
NOJIXHBI BbI Tb. [ HYTHIE Te1a C OTBEPCTHEM B LIEHTPE HE
BHTECHAIOT XOPIY NQJTHOCTBIO, 3 TOJIBKO NEPETATHBAIOT €€ CBOMMH KOJBLIAMH, YAAUHO
YKperuIss ¥ npunasas eff YETKOBHAHYI0 Gopmy. HenocpeacTaeHHOTo KOHTaKTa MEXIy
TeNaMH COCEAHMX [T03BOHKOB HET, OHH YNMWPAKTCS OPYr B ApYra 4epel KHAKHA ny-
3BIPb — OCTATOK XODABI. Y HECKOMBKAX OTHOCHTETbHO MPHMHTHBHBIX IPYNn prIG mo-
3BOHKM COCTOST M3 OHHX JTHILB YT, TeNla OTCYTCTBYIOT BOBCe. TakoBbt Llebloronossie
(Holocephali; cm. puc. 85; 16), iposikoasiuamue (Dipnoi; cM. pHc. 86, 2), Jla'muepm
(Latimeria, C hini; 7} u Ocer 1e (H3 KOCT

cM. puc. 86, ¢). O6pasyowme cr 0BOY KaHat LYTH TOIBKO ¥ xpx-
weBbIX PG W OCETPOOGPAINEIX YKOMIICKTOBAHb BCTABOUHHMH NIACTHHKAMH.
Y KOCTHBIX pbl6 HEBPATLHEIE AYTH {H FEMAJIbHbIE B XBOCTE)} HECYT OCTHCTBIE OTPOCTKH.
HHxXHHE JYTH B TYNOBHILE QAT ONOpPY pebpaM.

Yepen prIf XapakTepeH NOMHHHDYIOLEN BEAHYHHON! BHCUEPATBHOIO CKeleTa
(cKeneta IMOTKH) B CDABHEHHMH C OCEBBIM, HIIM MO3TOBLIM, uepernoM. [Nocnennnit y
XPALWEBHIX PbI6 H OTHOCHTENBHO TIPUMHTHBHBIX KOCTHbIX MOXET WMeTb WHPOKOe
OCHOBaHHE {6bITh MIATHGAIATBEHLIM, B KOTOPOM MO3I DAIMELIEH MEXIy [MajHHUAMH},
a y GOMBIUMHCTBA KOCTHCTHIX PHO — y3K0e OCHOBaHHe {TponuGajanbHHM yepen ¢
MO3IOM TIO34H [MA3HUIL).

JInsi BCeX KOCTHBIX PHG XapaKTePHO MPHCYTCTBHE KOCTHOH TKAaHH B 4eperne, npe-
XI€ BCEro, B COCTaBe NEPMATOKPAHHYM3. ¥ 0CETPOOBGPaIHKIX MOITOBOH HEpemn He
HMEET 3aMELAIIUHX OKOCTEHEH NI, YIACTKH XPSALLIA COXPAHAIOT H BUCLICPATBHEIE AYTH.
Y npencrasuteneit otnena Kocructsie puibbi {Telcostei} OKOCTEHEHHS Pa3BHThI rOPa3f0
TIONTHEE, XOTH YYAaCTKH XPSAlla COXPAHAIOTCA B MOITOBOM YEpENe H Y HHX (HanpHuMep,
¥ TOCOCEBBIX PbIb, WYKH; CM. PHC. 86 COOTBETCTBEHHO 6 H &).

BHCLICPATBHEIN YEPEN COCTOUT H3 WICHHCTBIX OOpYHel — BHCUEDANBHBIX AyT: Ye-
A10CTHOM, NOXBA3BIYHON (I } M HECKQIIbKHX Kabi OT ATH OO0 CeMH (Y He-
KOTOPBIX PHMHTHBHEIX aky/T). XKabepHble AyrH NeXKaT B CTCHKaX FIOTKH, KOBHYTDH OT
*a6p, HO aKY/Ib! HMEIOT eLUE CHAPYXKH OT KAXAOH Xabpb! o nape 3KcTpabpaHXHabHbIX
XpsilueH, 3aneraiolnx HerTy6oko non koxed. YemoctHas ayra o6pasyer cobeTBeHHO
4EMOCTHON anmnapart, XabepHhle AyTH MOLICPKKBAIOT aNNapaT BOAHOIO AMXAHMS,
a MOXBA3NYHAN OyTa T 0 TOYHOE HE MEXTY YEMIOCTHHIM H
XaGepHBIM. Y GONBLIUMHCTBA €€ BEPXHMI 3NEMEHT, THOMAaHOUGYNSApeE, NONBEWUNBAET
4eIOCTHYIO AYTY K MO3rOBOMY uepeny (rHocTHus). Ho y NpuMHTHBHBIX akyn (6-
7-%a6epHbIX) HEGHOKBAAPATHBIR XPALL KPEMHTCR K YEPENY TAKXKE H CAMOCTOSTENBHO —
MO3aaH (Ma3HHUb (aMHCTILIHA). Cyas Mo 3ToMy HaKTy, IBOMIOLHSA [TOABECKH ¥ XPH-
LWeBbIX pb6 ABMraach OT XECTKOM K Gonee cBoGOAHON. ¥ GONBIUMHCTBA KOCTHHIX PLIG
TepBHYHAst BEPXHSAS YEIOCTh NTQJTYHaET AONIQITHUTELHYIO OIOPY, IIOMHMO THOCTHIILHOM,
Ha OGOHSATEBHYIO Kalicy/ly, Nepel [MaioM (3TMOrHocTHIHA). Hakowel, y asyx rpynn
PHI6 — y XMMep, xpAwweBbIx pbi6 momxnacca LlenpHoronoreie (Holocephali), 1 y kocT-
Hbix JposkonsmatiKe peibu {Dipnoi) — Hél ApaTHBEA XpALL BEHHO
TPHPACTAET K MO3TOBOMY YEPEMY, HEMOABHXHO H YPEIBEIYARHO MPOYHO (BYTOCTUIHA).
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TIOABSIRIYHAS BYFa Y ABOAKOABIIIALIHX COXPAHSET CIGAL] YHACTHS B IOBECKE YETIOCT~
HOMR IYTH, HO Y LIETbHOTONOBLIX — HET.

Crenem xonewnocmeii. O6paIopaHHBIE XPALIOM HIH JAMELLAIOIMMH OKOCTEHEHMA-
MH TIEYeBOll M TAaIOBbIM N0ACA 3aKPEIUTEHB! ¥ PLIG B TOUIILE MBLIUIL, TOMLKO Y CKAaTOB
(puc. 83) nneyenolt Mosic NIPHKPEILIEH K NOIBOHOMHHKY. Jpyroe feno — NnoKpoBHbIA
TUIedeBOM Nosic KOCTHRIX prib (Osteichthyes), KOTOPLIK CBOUM BEPXHHMM KOHLIOM Kpe-
TIHTCH K YEPENHOM KOpoBKe. B IUIaBHMKAX XPALUEBEIX PHIG, KAK H Y HEKOTOPbIX KOCTHBIX,
XOPOWO pajbTa MACHCTas JIONAcTb, HO ¥y KocTUCThIX (Teleostei) oHa pyAMMeHTapHa
WM OTCYTCTBYeT. ¥ CKaToB, I HX 32 cHéT p H
PaCTRHYTBLIMH TP, T TPERCTARNEHB] MACHCTON
nonactsio {puc. 83, 3, 4).

MbimeuHas cHeTema. Ocebas MycKynaTypa (pacriolOXeHHaA B TYJOBHIILE H XBOCTE
¥ 06pa3I0BaHHaNA MHOMEPaMH) COXPAHAET TIPABHIILHYIO METAMEPHIO, HapyILaIoNIan €&
MYCKY/IaTypa NapHbIX [IABHHKOB Pa3BKTa cNabo (HCKITIOYEHHe — CKaThi).

H3pectHan Tb BOAB! Th ANEKTPHUECKHE
no/s (B YaCTHOCTH, NOTEHUHMANA AERCTBHA MBIIIL) NOCAYXUIA OCHOBOR JUIA PalBH-
THSL Y pBIG, C ONHOH CTOPOHBI, BBICOKOH YYBCTBHTEALHOCTH K 3THM NOTEHUHANaM (Ha
OCHOBE CrieLMbHYECKHX PELIETITOPOB), 2 C APYFOH — Anekmpuyeckix opeanos, Npou3-
BOAAWMX PA3PALBL LA AKTHBHOH OPHEHTALMM, HHOIMA TIPHIOMEIE B KAYECTBE OPYXHHA.
CuauraeTcs, HTO OHH CPOPMHPOBATHCH HE3ABHCHMO Y MPEACTABHTENEH, NO KpalHei
Mepe, LUIECTH CeMeHCTB, B GOBLIMHCTBE CIYYaEB HI 3a4aTKOB MAILUEYHRIX BOTOKOH,
Pexe — M3 HEPBHO-MbILIEYHHX COSAMHEHNH. Yallle BCEro OHM COCTARIEHE! HANORO-
Bue GaTapeR M3 CTONOK XOPOLIO MHHEPBMPYEMAIX NMNACTHHOK CTYACHMCTON TKAHM.
Y asekTpHryeckoro ckara { Torpedo; Hanpsixerue 6anee 200 B, mownocts 2 000 Br)

Puc. 83. ®parMeHT CKeNETa IWHNOBATOTO CKaTa. Bua ¢ 6ploxa; BUACH THIePTPOGHPOBAHHNH
TPYAHOR MIABHHK:

17— poctpym; 2 — xancyna; 3 — SACMEHTH: MACHCTON NIONACTH TPYAHOTO MiaB-
HUKa; 4 — G2IaNbHBIE IMEMEHTH TPYAHOTO 35— 6 — oraen nne-
4esoro noxca; 7 — Konyna ym 8 — sy 9 — ayra
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J0XHO-aMEPHKAHCKOTO JMEKTPHALECKOro «yrpsi» { Gymnotus; Hanpaxexue 6onee 500 B,
cHia Toka 110 0,5 A) MBIIEYHOE NPOUCXOXKICHNE 3THX OPraHOB HE BBI3bIBAET COMHEHH .
Ho oHo HeoueBnnHO y HUABCKOTO coMa {Malapterurus), rme 3ToT opraH o6pasyeT coi
nox koxe# Tynosuiua. Hanpsxenus paspanos enouéra (Astroscopus) » 5 B nocra-
TOYHO, 4TOOM! OTIYTHBATL BParoB WK 06e1ABHXHBATE MEKYIO 106bI4y. MHOrHe phiGbl
€ MOMOILBLIO INEKTPHIECKHX OPrAHOB OPHEHT B OKD! cpene (

BOKpYr cebsa INEXTPOCTATHYECKOE ITONE KK MCITYCKAA KOMMYHHKALIHOHHBIE CHIHATBL
TIpH OGMTAHMH B CIIMIIKOM MYTHOH BoOe).

Hepsnan cucrema. Pautnyns B CTDOCHHH TOOBHOIO MO3ra, ONHCAHHbIE PaHeE I
aKyJibl ¥ KOCTHCTOH DhIGHI, XapaKTEpHb! 119 noaknacca [1nacTHHOXabepHble Kacca
Xpautessie poibbi ¥ s noakiacca Jlyienépeie knacca KocTHbie poibel. B ocHOBHOM
OHM 3aTParMBaloT KOHEMHBIA MODT, CTEHKH KOTOPOIO, CONEPXKALLHE HEPBHOE BELLECTBO,
¥ aKyJl OXBATHIBAIOT CIIPABa M C/IEBA LEHTPATLHYIO NONOCTb — MEPEIHMIA KENYIOueK,
HaMmeuast pasfeNeHue 3TOH YACTH MOIIa Ha 1Ba NOMyWapHs. HIKHSs 4acTh CTEHOK
COOTBETCTBYET MONOCATBIM TENaM B MOIIE BRIIECTOSLUIMX [PYNII, & BEPXHAL — [1a-
uty. ¥ nyqenépoix pui6 (Actinopterygii), BOIMOXHO, H3-32 NeHULIATA IPOCTPAHCTRA B
HKPHHKE, GOKOBBIE CTEHKH KOHEHHOTO MO3Ia He BhIIAYHBAOTCA Hapyxy, a HZOGOPOT,
nporu6aloTcs BHYTPE, TAK YTO BEPXHHE Kpasi 06eHuX MOJOBHHOK Nualia o6paieHb
BHYTPEHHEN CTOPOHOM BBEPX H MIMPOKO PAMIBHHYTEI, OTYEr0 BEPXHSIs CTEHKA HEPBHOM
TPYGKH PACTAHYTA B OGUIMPHYIO MAEHKY.

Ot KpbitIM MPOMEXYTOYHOTO MO3ra ¥y BCEX OTXONMT SMKPK3, 2 Ha HHXHEN CTOpO-
He T03aAM NepeKpEcTa IPUTENBHBIX HEPBOB PACMONOKEHA TOMKOCTEHHAad BOPOHKA ¢
nponomkerueM (11 xenynodka BHYTPH M FHIIOGH3OM HA BEPLINHE; BOPOHKa 06pasyeT
BINYTHA — Napy HMKHUX HOeA 110 6OKaM H COCYAMCTEIA MEILOK odanH. Ha kpuile
KPYITHOTC CPENHEr0 MOJra y BCEX 3AMETHA 11apa BIAYTHH — 3PHTENbHBIC AOAHK C 06-
LHPHBIM XENTYAOYKOM BHYTPH.

Mo3KEUOK ¥ aKyNOBRIX PbI6 OTUETNHBO MOAPAIIENEH HA ABE HACTH — KDPYITHOE TeI0
nocepeniHe ¥ napa Gonee MeNKMX YUIEK MO 60KaM OT HETo; OGLIMPHBIM, NOMBIT M He-
PEIKO C PEIKHMH MONEPEIHBIMH CK Y KOCTHBIX Ny4enépbiX pbl6 MOIKEUOK
xaxercst 6onee npocTeiM no opMe, cnabee BuIPaKEHK! Ero GOKOBBIE NPUAATKH, HO OH
YACTHYHO BHEADAETCA CBOMM «KIIANAHOM» B TIONIOCTH CPEAHEro Mo3ra. OCOBEHHO CHNbHO
VBEJIMYEH MOJXEUYOK Yy BHIOE, CrielHa IX B 2NEKTP

Y HEKOTOPBIX KOCTHCTBIX Pbi6 (KaprnooBGpaaHbiX M Ap.) CHABHO H3MEHEH NPONOATo-
BaTHIA MOJT M3-3a HECOPA3MEPHO KPYITHLIX BKYCOBBIX SIED.

Y aposixonsiamux pei6 {Dipnoi) ua knacca KocTHble (Osteichthyes) KoHeyHblH
MO3F HE BHIBEPHYT, KaK Y Ny4enépbix. Mo3xedox y HHX oueHb cnab.

Opranut MyseTs. Opeanbi 0GOHAHUA TIPEACTABNEHb! Y PHIG Napo# OKpymibix 060HS -
TETLHBIX MELIKOB, HA IHE KOTOPBIX B BUIE POICTKH CIUTANOK PAIMELUEH HyBCTBYIOLMIH
3MHTeNHMA, BKAOYAOWHA peuenTopHbie KieTKH. Hodapn paansoensi, uem obnervaercs
<CKBO3HOW TOK BOMbI YEPE3 HETO, noa 0 10TOKA NPH
JIBHXKEHHH PRGB! ¥ OTHOCHTENBHO MATOTOABHXHbIX PbI6, B YACTHOCTH CKATOB H HEKO-
TOPMX 2Ky, JaNHAA HO3APA MePEeMEllIcHa Ha Kpai pajpea PTa, UTO NOIBONAET NPOCA-
CHIBATH Yepe3 Heé BOAY ABHXEHHAMH POTOINIOTOYHOM ITOJIOCTH. Y ABOSKOABILIAILMX P16
1Dipnoi — Osteichthyes, Sarcopterygii) 060cobneHHas 3aIHAS HOIJAPA NEPEMECTHRACH
#a HEGO, NPEBPATHBLIMCH BO BHYTPEHHIOIO HOMIPIO — XOaHy.

OBOHAHKE XOPOUIO PAIBHTO Y MHOTHX BHAOB, aKTHBHO Da3bICKHBAOIIMK NULILY
{HAanpHMep, Y yrpeo6pasHbix). HanpoTs, XHLUIHMKH-IaCAIMKKH (KAK IyKa) OTHOCATCS
X paspsuty MMKPOCMATOB, T.€. XHBOTHBIX CO CNabo Pa3BHTbIM OBOHAHHEM. Y MHOTHX
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CTaltHKX PhI6 0COBYIO POJb B PETYIALNH NMOBEACHHS MIPAIOT «BELIECTBA TPEBOTH».
KOTOPHIE BBUIEIAIOTCH ¥ ITHX PG NDH MOBPEXIEHHH ITMHIEPCMHCA KOXH. Y Ipoxod-
HLIX PO BaXHa POIb JANEUATNCHHA OBOHATEILHBIX CTHMYIOR, MaPKHPYIOLIHX DONHOR
BOOEM, LIS BOIBPAILIEHHS MONOBOIPEIILIX 0COBEH HA CBOM HEPECTHIMLIA.

Opzansi axyca 06Pa30BaHbl OCOBLIMH BKYCOBBIMH TIOYKAMH, YYBCTBYIOLLME KIETKH
KOTOPIX JHLLL T€HEPHPYIOT MMNYJILC, 2 B FOJIOBHOR MO3F €10 NEPenaroT oTpocTkH VI,
IX (Menblle), X ronoBHBIX HEPBOB.

Opzakrt 60K0606 AuKLY Y XAMED Y IPUMHTHBHBIX aKy/l HMEIOT BHI XeI06KOB C pac-

Ha [IHe YYBCT TIOYKAMH — HEBPOMACTAMH; Y OCTATLHLIX Phib
BMECTO Xe106KOB HMEIOTCA KaHankl, Kak Npasiio, Mo 60KOBbIM CTOPOHAM TY/IOBHLIA
M XBOCTA TAHETCA OAHA Napa KAHANOB, HO MHOTAA MX GbiBaeT Heckonbko. MopepxHocTs
TQIOBbI 32HMMAeT PaIBETRICHHAN CHCTEMa M3 HECKOILKHX KaHANOB,

H

Opean cayxa. Hepp TOB, BBl X K THIO 3BY-
KOBBIX KQ/ieGaHHM, BO BHYTPEHHEM YXe pbl6 He p Ho nea
OTOMUTAMH PELENITOPHBIX NQUIA, KOTOPbIe PACTIONATAIOTCA B KPYIIOM MELIOYKE H €ro
BRICTYTIe, BCE Xe PEarHpyioT Ha o] X0pouro 4yB-
CTBUTE/IBHOCTb M 3BYKOBOE OGLLEHHE Pa3BUTHI Y KOCTHOMY3BIPHBIX PhI6 {Ostariophysi),
KOTOphIE BKJIIOYAIOT M Kap pix {Cyprini Y riapa i
NY3LIPh CBA3aH LIETIOYKOf MeJIKMX KocTel, ¢ sebepos €O CTEH-

Koft cyxoBofl Kancyssl. [IpH 3KCNepUMEHTATEHOM NMepGOpPHPOBAHNH TLIABATEILHOTO
Ny3bipsg YYBCTBMTENBHOCTE K 3ByKaM Manaet B 50 pa3.

HEKOTOpbIM pLI6aM ILIaBATeNLHEH Ny3bIph CAYKHT 3BYKOMAIYHaTeNeM, KOTOPELK
NPHUBORMTCA B AeHCTBHE p HIH OTAENLHBIMH KOCTOM-
Kamu sebepoeéa annapama. Jlpyrie poibel wanaior CTPHAYAUMOHHBIE 3BYKH (CKPHI
WIH TPECK) C MOMOLLBIO YeTIOCTEH, XaBepHDIX KPhIUIEK, TPYAHBIX NIABHUKOB K AaXe
r Hany 3BYKH MOTYT Th POJb MpPEN; NAIOLIHX, KOMMY-
HUKATHBHLIX (Y CTARHBIX BHAOB) HIH 6PauHBIX CHTHANOB CE30HHOTO NPUMEHEHHA.

Opaan 3penusn. POTOPELENTOPLI CETHATKH KOCTHBIX PhI6 NPEACTABIEHD! TANOKAMH,

a TaKxe ABOR n . ¥ MODCKHX Pbif YYBCTBHTENBHOCTS
Haubaoslee BBICOKA B XENTO-3eNEHOR YACTH CMEKTPa, T.€. B IMANaloHe, KOTOPbIit Npo-
HHKaeT Ha (el IyGHHY. Y 1X PbIB ITHTMEHTEI, OBeCTIeYHBatoLLME

LBETOBOE BOCTIPHATHE, OGLIYHO HaHGOMEE YYBCTBUTENbHL! K KPACHOMY, JETEHOMY H
ronyBoMy y4acTkaM CeKTpa.

ManoykH, HCMONL3YIOWHe OBbIMHBIA 3PUTEMbLHBIR NypNyp (PORONCHH), CNOCOBHB
BOCTIDHHHMATb OM€Hb HH3KHH YPOBEHb OCBEWEHHOCTH, ycBauBas Gonee 90 % nanaio-
et IHEpPruu. ¥ ry PHIB MANOUKH HEPEAKO PACNONAraloTes B He-
CKQJTbKO C10€B. Ha M3MEHEHHE OCBEIIEHHOCTH CETYATKA OTBEYAET PETHHOMOTOPHBIMH

B K OT YPOBHA éi TH OHa NOTPYXaeT B0 NATOYKH,
NHBO KOMBOYKH B TONILLY MHIMEHTHOM OBONOYKH, Kak 6bl OTKIIOYAR HX.

Opranu Ons YCTPOIHCTBA MUILEBAPHTENLHOR CH-
CTeMb! Pbl6 CYLIECTBEHHbI OCOBEHHOCTH 3yBHOMR CHCTEMbI. Y aKynoBbIX pbI6 3y6bl,
MIEHTUYHAIE MIAKOWAHLIM YEUIYAM, PACMONATAIOTCA B HECKOMLKO PALOB MO KpaAM

THOFO H xpaied. | 3y6b! BBIMANAIOT H IAMEHSIOTCA
H3HYTDH HOBBIMHU. ¥ XHMED MMEIOTCH WecMensembe 3yBHBIE IACTMHKH, KOTODHIE
PACTYT BCIO XH3Hb. ¥ KOCTHBIX PbI6 3yBhi pacnpelesie sl 10 MOBEPXHOCTH POTOTIOTOM -
HOW nojioctu Gosee papHOMEpHO. ¥ KocTucThix prib (Teleostei) oMK 3aHMMAIOT npen-
HeJIIOCTHYIO, HEBHYIO, 3yOHYIO KOCTH, COLUHMK, KONYIY M HHXHHE WICHHKH XabepHbIX
ayr (pexe — BEPXHEHEJIIOCTHYIO KOCTh). ¥ XuIliHbIX Puib Mrmoobpasueie 3ybol crerka
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HAKJIOHEHB! HA3al # YIOGHR! W15 HAREXHOTO 3aXBaTa MATKOM R06KYH. ¥ 3HAMEHNTOR
JOXKHO- TIHPaHBH { R ftiella nartereri) 3y6bi Ha MpeRYETIOCTHOR 1
3yGHOM KOCTAX HMEIOT BH TDEYTONbHBIX IaCTHHOK C YPEIBBIYANHO OCTPLIMK KpasimH,
4TO MO3BOASET PHIGE OTKYCHIBATh HEGONbIUINUE KYCOUKH MAMKHX TKaHel OT KpYMHOl
206814H, 6YKBTLHO 3aXHBO 06benan e€ 10 KocTeNt. JOCTORHBL BHMMaHHUSA H KpYITHbIE
HIXHHE TJIOTOYHbIE 36l KApMOBbIX Phil, HMEIOLIHE TPEGHHUCTYIO PaGouyIO TIOBEpX-
HOCTb. OHM PacnoNaraloTcs Ha KpYMHOM M TIPOHOM HIDKHEM 3NMEMeHTE V xabepHoi
JYTH, XOTOpbI# KPIOYKOBHAEH H YNPARIAETCSH 3a BLITAHYTHIt BEDXHUN KOHEL MOLIHOM
MYCKYNaTYpOR, CIIOCOGHOR MPUTATMBATL KOCTH BBEPX H BOIMTEL €€ 110 TOPHIOHTATH.
Mpu 3TOM FTOTOYHBIE 3YGL NEPETHPAIOT KOPM (B OCHOBHOM PACTHTENLHBI) B TOHKYIO
KAIHLY O POTOBOH XKEPHOBOK, YKpeILIEHHBI Ha 0cOBOM BbICTYre 3aTbuika. BeposTho,
HMEHHO TI0 ITO/t IPHYHHE LIHPOKO HIBECTHLIE KAPTOBLIE PLIGE, TAKHE KaK Ca3aH, JIelt,
Xapac, [I0TBa, He HMEIOT XKeyIKa, Y HHX T TBEHHO B
IBEHAAUATHTIEPCTHYIO KHLIKY.

KopoTku#t NHIEeBOA CBOMMM MYCKYTHCTBIMH CTEHKaMH YNepXHBaeT 106by u
TIDOIBHTAET €€ B XENYAOK NMEPHCTATLTH ABH B xenynke kak oco6oft
Kamepe nepeaHell KHIWKH ofbexTsl 06pabaThiBalOTCA B COBEPLUCHHO HHOM Cpefie, YeM
B Ciedyiollel 3a Helt TOHKOW KHllKe.

Jns XHIHBIX KOCTHBIX PbI6 06LiYeH V-0BpasHBI XeNyaoK, XOTA, Hanpumep, y
OBLIKHOBEHHOM LIYKH OH NPAMQIHHEEH. Y TOR Xe WYKH OTCYTCTBYIOT MHIOPHYECKHE
BLIPOCTBI, HO Yalle OHK OTXOASAT 33 XKEJIYIKOM Y NIyHenephix pbi6 B GQLIIOM KOTHYECTBE
{HanmpHMED, UX MOPAAKA COTHH Y TDECKH).

Tancras KHIIKA CO CITHPANbHBIM KIAMAHOM, XapaKTepHas fA XPALEBLX Puib,
HMEeTCA, XOTH B 6onee BB (1o oTHOCH pas-
MEDaM M KOTMYECTBY BHTKOB K/1arniaHa), ¥ OTHOCHTENBHO NPHUMHTHBHLIX KOCTHBIX PHIG
BCEX IPYITI, KpOME KOCTHCTBIX. HO CpeaHsAst KHLIKa, NPeNCTaRNeHHas TOHKOA KHIIKOM,
CHJIBHO BBITAHYTa W H3BUTa, Gnarofaps yemy co3faéT HyXHBit 06bEM U Tpebyemyio
UIOWATb BCAChIBATENLHOM OBEPXHOCTH B KOPHE HHBIM NYTEM, YeM CTIHpanbHast KHILKa
aKynossix pet6. [PUYUHON MEpexoa B FBONIOLIMK KOCTHBIX PHif OT CIIMPATLHOTO KNa-
TIaHa K M3BHTOM TOHKOM KHIIKE BEPOATHO CYXHIA 8 CTIOCOBHOCTb K YCKOPEHHOMY
TIPOABHAKEHHMIO CONEPXUMOTO MYTEM MEPHCTANBETHYECKOTO COKPAIEHHA KOMbLEBOR
MYCKYNIATYphl KaK BaXHOM NMPEATNOCHIIKE K HH MU

Knoakoft, 0611MM BLIBOXHBIM OTAENOM KHUIEYHHKA C OPTaHAMH MOYENO0BO/ CH-
cremsl OBJIANAIOT aKYNOBbIE PHIGLI, NBOAKONLILIALINE H CAMELl TaTHMEPHH. Y Xumep,
Y CAMKM TATHMEPHH U Y TyMeMEépbIX PhI6 KUILEYHHK 3aKAHYHBACTCA CAMOCTOSTENLHO,
AHATLHBIM OTBEPCTHEM.

Opransl ALIXaHHA H [UIABATENBHBIR My3bIPb. PHIGL! HCTIBITEIBAIOT NPH AKTHBHOM
ABHXEHHHN SHEPTETHYECKHE OTPAHHYEHHA HE TQILKO H3-3a BBICOKOM TUIOTHOCTH CPefb]
TIO CpaBHEHHMIO C BOIYXOM (mouTk B 800 pas), HO W W3-3a MEHbLIEH! KOHLEHTPALUKH
PacTBOPEHHOTO B BOAE KHcNopona (B 5 pad). B cBa3u ¢ aTHM y prib dopMUpyeTcst
3bdexTuBHEA XabepHbift annapaT. Kak yxe 6b10 yKalaHo, BHYTPEHHHeE XKabpht
$OPMHUPYIOTCH M3 ABYX PALNOB IMHT X PHBIX JIENECTKOB,
PACTIONIOKEHHEIX CHAPYXH OT CKENETHbIX Xab: nyr W 2K NBHOE
fpoUCXOXKAEHHE. Y XPALIEBLIX ¥ MPHMHTHBHBIX KOCTHBIX Pbi6, obranaiowmx kabep-
HOW Neperopoakoft, pAAk! NeNecTKOB (MoNyXabpbl} CHAAT No 06eHM €€ CTOPOHaM, a 'y
BOMBLUTMHCTBA KOCTHCTBIX, KOTOPBIE TAKHX MEPErOPOLOK JIUIUEHEL, 1Ba PALA NETIECTKOB,
€OCTaRNAIOWHX Xabpy, CHAAT CBOWMH OCHOBAHHAMM HETOCPEACTBEHHO Ha ayre. Jo-
CTATO4HO HHTEHCHBHbIH [a3006MEH IOCTHTACTCA NYTEM MPUHYAUTENLHOTO OMbIBAHHS
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BONOH XabEPHBIX JNEIECTKOB BYOPOTO ITOPANKA, KOTOPLIE B BHAE MHHMATIOPHBIX TIO-
IIEPEeYHBIX NONOK YCAXHMBAIOT JIETIECTKH NepBoro nopsaka, GopMupys GecuHcnex-
HBIE YIKME KaHaIbl. 3TH MONKH 0GpasyloT orp: y TOPHYIO Th
H NMPOTHBOTOMHYK> CHCTEMY ra3oo6MeHa. BCTpeuHsie MOTOKM KPOBH B KANMLIApax
KaX0To NerecTka BTOPOTroO MOPALKA U OMBIBAKOLLEH €r0 BOABI TIOAAEPX HBAKOT HA BCEM
NPOTAXEHHH IOHK KOHTAKTA BHICOKHH TPATHEHT KOHIIEHTPALHY PACTBOPEHHBIX 12308
i TeM caMbiM — yonosus Wik 3¢ exrusrHoro nnddyInoHHOro obmMeHa. D10 Mo3BoAAET
KOCTHBIM PBIGAM M3BNEKATH H3 BOAb! 20 90 % KHACNOPONa, NpaBia, IHEPreTHUECKME 3a-
TPATH HA IBIXAHHE COCTARNSAIOT 0KoNO 30 % OT o6IuHX 3aTpaT Ha OGMEH BeWeCTB.

Hacocsl, oMbiBaouHe XaGepHble JTENECTKH, — 3TO KAMEPb] NePeMEHHOro 06bEMa,
KOHTPOJIHPYEMBIE MYCKYNATYPOM H CHAGKEHHBIE KIaNaHaMu. Y aKynoBhiX phiG [MaBHbIA
HAcoC, BLITANTKMBAIMH BOLY HAPYXy Hepe3 XabGepHhie LielH, — 3TO POTOLIOTOYHAR
TIONIOCTh, HIMEHAKOUIAA O6BEM NPH BEPTHKANBHBIX ABHXEHMAX €€ AHA. ¥ KOCTHLIX bl
(xpome AKX H OCETPOBBIX} 1 (KaK OTMEYEHO paHee) ele K no-
mepeyHble ABHKEHHA WEK. Y MHOTHX aKyn, BKITIOYAf KaTpaHa, NPUMbIKaIOILHe CGOKY
X xabepHbiM MeluKam (CM. puc. 67, 9) napabpaHXHanbHbIe NONOCTH (6) OTAENEHK OT
HHX COMKHYTBIMH BepPLIHHAMH MONyXa6p (&). DTH KaMephl CyXaT BCachIBaIOIHMH
HACOCAMH, yBeIMqHBas O6BLEM MOX NERCTBAEM MBLILIL TOXRAILIMHOMA IyIH, AKTHBHO OT-
TOMLIPHBAKILHKX BCE KaBePHbIE NEPETOPOAKH; TIPH ITOM IKCTPAGPAHXHANbHBIE XPAILIK
B HAPYXHbIX CTEHKAX KAMED NO3IBOAIOT HM MIPOTHBOCTOATS BHYTPEHHEMY PAIPEXEHHIO.
TakuM cnoco6oM NOAAEPKHBAETCH TOK BOABI B KPaTKHX NEPEPLIBAX MEXILy PaBouHMu
LMKIAMH [IaBHOTO Hacoca.

Y KOCTHCTBIX pbI6, KaK YKa3aHO paHee s OKYHSI, [IOTOK Bofl obecneveH adpdex-
THBHBIM BCAaChIBAIOLUIHM OTEPKYASPHBIM HAacoCOM CHAPYXH OT Xabp (cM. puc. 76).
KecTkan kabepHas Kphilllka COCO6GHA IHEPrHYHO OTOABHIATECA BGOK C COXpaHEHHEM
FepMETHYHOTO KOHTAKTa CBOETO KOKHCTOTO Kpas (K1anaHa) ¢ 3aMHUM KpaeM eAMHOro
xabepHOro oTBepCTHA (06NACTLIO MIOKPOBHOTO TUIEYEBOTO MOACA).

JIMYMHKM ABOAKOABILAIHX PhI6, OCETPOBRIX B MHOTONEPA HCTIONBIYIOT KPYIHbLIE
NEPHCTHIE HAPYXHBIE XA6Pbl, B OCHOBE KOTOPLIX IEXAT HEOGKYHO BHITAHYTLIE Xabep-
Hbl€ NEPEropoOAKH, YCaXkeHHbIe OBLIMHBIMH NenecTkamn. 11 OMBIBAHMA TAKMX Xabp
JIMYMHKA MEUIEHHO BIMaXHBAeT HMH.

Y IX pBIG, BOAOEMBI C HeBMaroNpPUATHLIM KHCJIOPOAHAIM
PEXHMOM, HIBECTHO HEMANO NPUMEPOB AONONHHTEABHEIX OPIAHOB, BOMYILIHOIO AblXa-
Hus. TIpexae Beero, 370 NETKHE, XaPAKTEPHBIE JUlsl APEBHUX KOCTHLIX PBi6, TAKMX KaK
ABOAKOABIIALHX WK MHoronép (Polyprerus); 6IMIOK K ITOMY COCTOAHHIO H IUIABA-
TefAbHBIR Ny3bIpb 0B6uTaloltux B CeBepHOR AMepyKe MaHLMPHbIX WK {Lepisosteus)
W WILHORA PBIGLI {(Amia calva). Y mHoron€pa (cM. puc. 88, 7, 16) HeCHMMeETPHYHOE
ZBYXNOTIACTHOE JIETKOE MNOKPHITO CIIOEM MYCKYJIBHBIX BOIOKOH, KOTODBIE IPH COKpallle-
HUHM CKMMRIOT €10, HIOHAA BO3nyX. 1K 3TOM HEHIBEXHO CKUMAETCS M TTAHLHDD M3
raHOKAMBIX yely# (28) 61arofaps 3MaCTHYHOCTH COEAHHHUTENBHO-TKAHHAIX IPOCIOEK,
HO OH YIPYro CONPOTHRNAETCA, 4 MOCHe pacclableHHs MyCKYNaTyphl IETKOTO BHOBL
PaCLUMPAETCA W PacTATMBAET €ro, BCacklBas BOMAYX (AeACTBYeT HanogoGHe rpyaHol
KIETXH). B 3TOM COCTOMT BaXHas Po/ib TBEPAOTO YELlyHHOTO MAHIMPS, MPKCYILEro
HBIHE emé MaHUMPHBIM myKam.

MockonkbKy MIABaTENbHLIN My3LIPh HE MOT CYXHTh 3GGEXTHBHLIM NONIAaBKOM,
moka He AocTHT 7 % o6béMa Tela phibhi, €ro NiepBOHAYANBHONR QYHKUMER Y APEBHHX
KOCTHBIX PBI6 MOIJIO GHITH TONBKO oe Y HBIX KOCTHCTBIX
BCTPEHAIOTCH YKe He CBAIAHHEBIE C [1aBATEEHEIM Ty3BIPEM NONOTHHTENBHBIE OPraHhl
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BOGAYUIHOTO AbIXAHUA. 3TO, HaNPUMED, NAGHPUHTOBLIA OPraH IMEETOIOBOB M NaGu-
PHHTOBBIX PbI6 (IU10THAA ry64aTas Macca B BEPXHEH YaCTH ONEPKYISPHOR MONOCTH,
He CIHnawpowasics 6narofapst KOCTHON OCHoDBe), cnabGo OpPOroBeBLIAs KOXa WIHCTOIO
TipbiryHa { Peri halr }, Goraro ( ) CTeHKH
XeJlyaKa obbiK 0 BbloHa { Misgl ), 3arnate 0 MTY3LIPBKH BOMYXa.

OcHOBY rasoBoit Xe/ebl MIaBAaTENBHOTO My3bIPA («KPACHOIO Tea») COCTaRAft-
€T MPOTHBOTOYHAA KANWIAAPHaA CHCTeMa, 06paloBaHHas YyIECHO CEThIO (rete
mirabile) — IM CTOEM Napan. BCTPEYHLIX KAaNMJUIAPOB {apTepHanh-
HBIX, HECYLUMX KPOBb K 3MUTENMANBHON BBICTHIKE MYILIPA, H OBPATHLIX, BEHOJHEIX)
LHHOfR 110 25— 30 MM (y ry6okoBoaHRIx pri6). Braroaaps adpdexTunHOM 1nddyIun
MEXAY BCTPEYHBIMH NMOTOKAMM MPOTHBOTOUHAN CHCTEMA CTYXHT 3AECh «IOBYLIKO»
IUISE MONIOYHOM KHCOTI, BBI3b] oTaayy K reMor BCAEACTBHE
noakuenenun (3 dexra bBopa).

B ra3oBoli Xe/iese CHHTEIHPYETCA MONOMHAA KHCOTa, KOTOPas KOHUEHTPUPYETCS
4yAeCHON CeThIo. OHa BBIIBIBACT AUCCOLMALIMIO OKCHIEMOITOBHHA B PHHOCALLAX Ka-
AH/LIAPaX C BBIIENCHHEM B ILIa3MY XPOBH CBOBGOAHOMO KHCIopoaa. B npoTHBoTouHolM
YAeCHOM CETH OH TaKKe MPHOGPETaeT HIBHITOYHYIO KOHLIEHTPALMIO H AHdGYRAUDYET B
RQJIOCTH IUTABAaTeNLHOTO My3bIPA, MONYTHO BRITECHAS Y APYTHE PACTBOPEHHME B ITAIME
radbl. ITOT «NPOTHBOTOMHMIR YMHOXHTEL» YCHEWHO paBoraet 1o tay6uH B 6000 M.

Y NpHAOHHBIX pbIB, TaKHX KakK Kamba e (P YAWABLIN-
koobpastble (Lophiiformes), 38e3nouET (Asfroscopus), IU1aBaTeNbHBIft MY3bIPb OTCYT~
CTBYET, XOTS! OH MOXET GLITh ¥ MX JIMYMHOK. TO XKE KacaeTes CKOPOCTHBIX MearkYecKHX
TUTOBLIOB, TAKHX KaK CKyMOpH# {Scomber). 3TH xuLutble peibsl, Mpecienys A06bI4Y, HC-
TIQUTS3YI0T GLICTPbIE BEPTHKANBHBIE NIEPEMELUIEHHS, IPH KOTOPLIX [UTaBaTeNbHLIH NY3LIph
He YCIIeBaeT NOACTPaHBaThes. [TpH GLICTPOM MOPYXEHMH OH CKUMALTCA M CTAHOBUTCH
6ecroneInsM, a MpH BHICTPOM BCILTLITUM MOXET BbiTh PA3AyT M TOIMA ONACEH.

KpOBEHOCHaA CHCTEMA. Y OTHOCHTENBHO NPHMUTHBHLIX KOCTHBIX PhIB (fomacTe-
TEPBIX, OCETPOBHX, MHOTONEPOB, MAHLIMPHLIX LIYK) Cepilie COCTOMT, KaK U Y aKysl,
M3 YETHIPEX OTAENOB — BEHOIHONO CHHYCA, TIPEACEPAMS, KeNYAOKA H aPTEPUATBHOIO
KoHyca. Y aMHH, WiH WIBHON pbibul (Amia calva), aprepHantbHBIi KOHYC 3aMETHO pe-
AyuMpoBaH. Y GONLLIMHCTBA KOCTUCTBIX Pbi6 BMECTO KOHYCa B Havyane BpioulHof aopThl
Ppa3BUBaeTCA YKOBHLA aopThl (cM. puc. 77, 23; puc. 78, 2) — B3AYTHE C INACTHYHBIMK
CTeHKaMM, KOTOPOE CIYXHT B KAYeCTBE AMOPTHIATOPA CHCTQNHYECKHX TQTHKOB.

DMEPHOHANBHO Y KOCTHBIX PHIB JAKNANLIBAETCA WECTh Tap MPHHOCALLMX XaGePHBIX
COCYA0B — I8 KaXAO# BHCUEPANbHOR AYTH, HauyMHAd ¢ YeMocTHOR. C BO3pacToM
nepbast ¥ BTOPAA Naphl HCHEIAIOT 32 OTCYTCTBMEM COOTBETCTBYIOLIMX Xabp (y akyn ewwé
COXpaHseTCs THOMAHAA ToNyXabpa M COOTBETCTBYIOLLANA €il NPUHOCALLAN APTEPUA), H
0CTAl0TCA TOMBKO YeThipe XabepHble aprepHanbHbie AyTH, KOTOPbIE Mbl H TIPUMEM 33
HCXOIHOE COCTOSIHME.

B KpOBEHOCHOHR CHCTEMe ABOAKOAbIWALLMX pbib (Dipnoi), obnanaowmx AErKUMH,
NposBIAOTCA 0COGEHHOCTH {pUC. B4}, CXOAHBIE C HIBECTHHIMH AN 3EMHOBOAHBIX.
Bo-nepsrix, 310 NapHas nérouHas aprepus (puc. 84, &), cesaanHas ¢ IV xaGepHoit
apTepuanbHolt ayro#t, BO-BTOpLIX — NErouHule BeHu {puc. 84, /0), BoaspallaolLne
KpOBb B Cepllle, TeM CAMbIM BBIILIBAs CMELINBZHHE aDTEPHANBHON KPOBY C BEHOI-
HOM U HOPMHDYA NEMOYHMA, MIK Manbiii, Xpyr KpoBooGpameHHa. BiameH 3anHux

X BEH, KDOBb 8 K TIPOTOKM, ¥ ABOAKOABIIALHKX NO-
SIBNAETCA HenapHas 3alHAs Majas Bexa (puc. 84, 12), Bnananouan HENOCPEACTBEHHO
B BEHO3HYIO Nasyxy. HaxoHell, y 3THx pbif HabnonaeTCA YaCTHYHAA PedyKUusA Xabp,
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B TE KOTOPOR BHbBIE ap nyru (Ha-
NpHMED, Y IPOTONTEPa — ABE Maphl, puc. 84 ), NPAMON NyTs KPOBY M3 NEMOYHOM! BEHBI
4epea cepilie B roNosy.

Modenoosnie OPrans H yasumun. PuGam npucy -
p T VUTH 11ep! , TTOYKH (| { )
KOTOPHIX 8 6 BE HA KAKIBIH CErMEHT Tesia. THIIHYHBIR
KaHaney Ted TenblEM, BKI UM Kancyny ¢ ap-

TEPUANBLHBLIM KIYGOYKOM BHYTPH, 2 Y KOCTHBIX PHE — TAaKXe BEAYWYIO M3 LenoMa
MEPLATETLHYIO BOPOHKY (HepocToM; ¢M. PHC. 46, 11). OMEpHOHaTbHOE GHOPMHPO-
BaHHe TOHAI B TECHOM COCEICTBE € 3AKIANKON! MOoYKH (MeaxanbHee e€) cnocoberayeT

nyTest wis ramet. Aiua y ot HO
TIPHMHTHBHAIX DBIG BRIXOMAT HADYXY 10 MIOJLTEPOBY KAHATTY, KOTOPbI} BMECTE C ORHOR
H3 BOPOHOK NPEATIOHKH 06pasyer ARLEBON; OHH MONANAKT Ty HEPE3 OTKPHTHIA LetoM

6aarogaps P Ho i Xak Gonee Menkue,
MaCCOBLIC H MONBHXHBIE FAMEThl YePE3 OTKPHITHIA LIESIOM HE MPOXOLAT, & BHIBOLATCH
b (: KHM ). OHH TyIa 1o ocobuM
KaHATbLIaM TYIOBHILHOW NOYKH, yallle BCEro BCE WK
3JamHEM OTAeNe. Y aKYOBHIX PHG (CM. pHC. 69) NEpeaHsAs 4acTh MOYKH (HaKTHHECKH
TIPHOATOK )34 boB Kanan Ha H CTIepMa-
{y caMoK p: ), a 3anHAA, PYHK TIOHKH

NOTYSIIA HOBLA (BTOPHYHBIA) MOMETOYHHK.
Ho y GONBIIHHCTBA KOCTHCTHX PHE C XapaKTepHO! LA HHX CTPaTerHeit pasmMHo-
xeHus (or BOM BHMET BX FAMET NMPH HU3KOH BBIKMBAEMOCTH
) HHbIE 00 NIPOAYKTOB,

Puc. 84. Mepenuns wacrs CHCTEMBL i pRIG! (F Pl ). Bun
cBoxy:

1 — obUIAR CONMEA aPTEPHS; 2 — BIHOCKILHE XaBepHue apTepyi; I — KOPCHb CIIHHHOR 40PThI: 4 — NipH-
HOGALLAR GPTEPHR HAPYKKOA Xa6PHi; 5 — BHHOCALUAA APTEPHA HAPYXHON XEEPHI; 6 — OCTATKM HAPYMHBIX
36D, GYHKLUHOKKPYIOLIHX ¥ IHYHHKY; 7 — CMHHHAR 20pTa; & — NErodHan apTepun; 9 — nérkoe; /0 —
Aérounas sema; /7 — KIOBbEPOB MPOTOX; /2 — 3alHAA Nonas pewa; /3 — cepaue; /4 — GpiomHas aopra;
5 — MPHHOCRILINE XaBEPHBIE APTEPHK; /6 — [HOIHME APTCPHK — NPHHOCAILAR H BUHOCALAN; /7 — No-
nywabpa; 18 — xabepHas went,
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He 1e C OpraHaMu HX OTPOMHBIE MEIIKOBHIHLIE TOHANN HETO-
CPECTBEHHO CBAIANM C OT) oTBepCTHEeM KOPOTKHMH H
LINPOKHUMH KaHanaMiu {cM. pHC. 75; puc. 79}, KoTopbie cOPMHPOBAHE CKITARKAMU
GprolwuHp. Bonbdop kaHan c.ny)xu-r ¥ KOCTHCTRIX PhIG JIMIIE MOYETOUHHKOM, 3 MIO-
AEpoB KaHaN He PaiBHT.

Ip 1 pwib 1. Tes10 pHEB HAXOLHTCS
B CaMOM TECHOM KOHTAKTe C OKpyxamolleft Bofoft, koTopas 60 rHNEPTOHHYHA (MOp-
CKasi) NO OTHOUIEHHIO K TLIA3ME KPOBH M TKAHEBBIM XGLIKOCTSM, B0 THIOTOHHYHA
(npecHad). K Tomy e XpAlLIeBbie MOPCKHE PRIGH PelraloT CBS3aHHRIE C ITHM NpoGneMbl

uHaye, yeM 60, TBO KOCTHBIX.

AMMMaK — AIOBUTHI NPOAYKT a30TUCTONO OBMEHA PhiBE — BRIBOAAT Yepes Xa-
6pbI, KOTOpbie BHIIEASIOT ero B 6 pa3 Bosee akTUBHO, 4eM NModkH. Ho y Mopckux phi6
nyTéM TOM Xe AnbdY3IUH MOPCKas BOAA MOCTORHHO OTCACHIBAET BOAY M3 OPraMMiMa.

AKYNOoBbIe Phi6bl QAKTHUECKH CHSANM TY I el PHOGPETS BHICOKYIO
KOHUCHTPALMIO B KPOBH M TKAHEBHIX X , CHH B neve-
HH M3 aMMHaKa. MoyesiHa CA AN €10 CBA: u y
MHOFHX Ha3eMHBIX TTOIBOHOHHBIX. ¥ XPSIIEBLIX PLI6 67aronapA MOMEBHHE XHAKOCTH
Tena CTaNM MIOTOHMHHBIMH UM JaXe CAerka IHmepT o oT! K

mMopckoi Boae. TONEPAHTHOCTS K HAKOIUTEHHIO MOYEBUHLI OYEHD BAXHA IIA IMGPHO-
HOB aKY/NOBBIX PRIG, KOTOPBIE PA3IBUBAIOTCA BHYTPH XOPOLIO JAIHILEHHOTO ARLIA HIH B
situeBone Matepu (y KaTpaHa H APYTMX SHLEXH axynm). e B
BHIE THITEPTOHMYECKOTO PACTBOPA 3TH PHGK 3KCKPETHPYIOT NPH NOMOLIK CBOEH pex-
TATHHOM XeNe3bl. AHATOrHYHBI cNOCOG PELIEHHS OCMOPETYIATOPHAIX IPOGNeM NyTEM
HAKOIUTEHHS MOYEBHHB OGHAPYXKEH Y JJATHMEPHH (TaloKe SHLIeXHBOPONAIIEH).

Y MOPCKHX P8I M3 4MC/Ia KOCTHCTBIX IU1A3Ma KPOBM HTIOTOHHYHA IO OTHOUIEHKIO K

BOZE, K OHH PEWIbHO ¢ obez OpraHHaMa. Jns XoMneHcauHu
TIOTEPh OHH MHIOT MOPCKYIO BOLY, COMb XE BLUAENSIOT HACTHYHO C IKCKPEMEHTAMH H3
KHILIEYHHKA, 3 HACTHYHO — H3 KPOBH NPH TAK Ha Xne-

TOK (MOHOLIHTOB), PAacCESHHBIX B MHTENHM Xabp. KpoMe TOro, IByXBaneHTHEE HOHBI
CEKPETHPYIOTCA CTEHKAMH MOYEUHBLIX KAHATBLECE M3 OMIETAIOWIMX HX BETRER BOPOTHOR
BEHbI NMOYKH. (PHIETPAUMA [123Mb!l KPOBM H3 KITyBOUKOB /TR ITHX Phi6 He aKTyaibHa,

B CBAIMN C YEM TOYEUHBIE TEbLIA ¥ HMX HEMHOT B PLIX CTYYadX OHH
TIGNHOCTLIO OTCYTCTBYIOT, KaK, HaNPHMED, Y MOPCKOTO KOHEKA ( Hippocampus) H MOpeKITX
W (Syngnathus), obnanareneit Gecky , ALs TIOYKH, He

apTepPHAILHOTO KPOBOCHAGKEHHA. YIANEHHE 3 [UIA3MBI HIGHITKA MEHHEPATLHBIX CONeR
4epe3 KaBPbI H [IOYEHHLIE KAHAMBIIL OCYILIECTRIAETCA IPOTHR IPALHENTA KOHLICHTPalHH
M QOCTATONHO JOPOTO CTOMT B ILTAHE FHEPreTHYECKMX JATpAT.

[1pecHOBOAHRIE PHGH, KPOBL KOTOPHX CJIETKA [HMEPTOHUYHA, IOCTOAHHO HAXO0-
AATCA B YCNOBHAX AChHIHMTA SNEXTPOINTOB, NEPER ONMACHOCTBIO NEPEOBBOAHEHHS
AOMKHB e} IPOTHBOCTOATE. Y HUX GURLTPATOPHAIH ANTIAPAT TOMEUHbIX TENENl PAIBUT
O4eHb CHIIBHO, OHH IPONYLUHPYIOT BONBIIOE KOMMYECTBO MEPBHYHON MOUYH, 2 3aTeM
B GMKXaillueM 0Tpe3ke HIBUTOIO KaHaiblla peaGeopGupyloT U3 Heé BCe LIEHHBIE Be-
IIECTBA, BBUIEANS NPAKTHUHECKH HUCTYIO BONy. KpoMe Toro, AA NONONHEHHA Janaca
3NEKTPONUTOB OHM NOCTOAHHO BBUIARTMBAKT MX M3 BOQH MPH MIOMOIIK PACCEAHHLIX
Ha MOBEPXHOCTH XaBp XJIOPHAHBIX KIETOK.

BHYTpennel B xone nonoBoro Co3pesaHMA FOHAIL NPOAYIIH-
PYIOT CTEPOMAHLIE FOPMOHLI, T€ Xe€, YTO M Y XPALUEBRIX PHG ¥ HAIEMHEIX [TO3OHOY -
HBIX, — aHAPOTEHEI, IPOFECTEPOH U ICTPOrEHH, KOTOPhIE ¥ MHOMHX PHG 06YCTORTH-
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BAKOT PAIBUTHE BTODI X MONOBBIX OHaKo Ha NPOANIEHHE NQIOBOTO
MOBEACHHS YIATeHHE MOHAL, KaK NPaBWIO, He BIHSAET.

LLHTOBHAHAA Xe/e3a He BCeraa 06pasyeT KOMMAKTHOE TeNlo, HEPEAKO OHa pac-
CesAHa OTREJILHBIMH OCTPOBKAMM BIOJL GPIOUIHOA 20pThl. [TPORYKTHI CEKpeLHH eé
TPAIMUMOHHbI — TPHHOATHPOHMH H TUDOKCHH. [IeATENLHOCTE LUIMTOBHAHOR Xeneast
OGYCNOBIHBAET COIPEBAHHE MOHAL M TTOTOMY MPOABIAETCA LXKIHYHO.

B nox MHOMN XKeede 3K " YacTH 1. Mpuyem
NOCJIEIHHE MOTYT BCTPEYATLCA B & " ,a 763 BlE
KJIETKK CMIOCOBHB CEKPETHPOBATL KaK KHCYTHH, TaK M €10 aHTAarOHHCT — NIOKAroH.

Pa3noobpaiIne, pacnpocTpaHeHne
1 06PA3 IHIHK COBPEMEHHBX Phib

KAACC XPALLEBbIE Pbibbl (CHONDRICHTHYES)

ITOT KIacC paanensoT Ha nsa nonknacca: [nacturoxabepHsie {Eiasmobranchii) u
X nm L Hol hali). C X IUIACT BIX
HbiHE OTHOCAT K oTaeny Heocensixuu {HoBhle akynsl, Neoselachii) c abymst nonotae-
naMn — Axynnt (Selachii) u Ckatel (Batoidea).

B cobpemeHHOI (ayHe pasnnyaloT okono 940 BHIOB IUIACTHHOXa6epHbIX pIb, M3
KOTOPLIX 4yTh §oJee NOMOBMHLI COCTABASIOT cKaTsl, 400 ¢ HEGONLIMIMM BHIOB aKyn
O6BEOMHAIOTCA B IB2 HANOTPAAA H AEBAThL OTPSAOB.

Paamephl akyn BapbMpyIOT B npeaenax ot 30 cM 10 i8 M. OHH HaceNAIOT OKeaHH-
YECKHE BOIBI, PEUMYWIECTBEHHO B NPEAENAX KOHTHHEMTANIBHOTO mensda, XoTs He-
KOTOpBIE BEOyT TefarHyeckiii o6pa3 XHIHM BIIOTE 10 mySuH B 3 500 M. Hexoropeie
33XONAT B NPECHbIE BOOLl H NOAHHMAKTCH IO peKaM, oGpaJyﬂ HHOTHA DJEPHHC paa-
HOBHAHOCTH (B HHKaparya). AKyAk — FOMTH MCKNIOUHTENBHO XHIIHKIE Phibh, mOpoit
YIKOCTIELIHANH! O 4EM cToyeT opMa 3y6oB. [lnacTunyaThie 3yGnt
PEXYLIETO H PBYLUEIO THIIA NOJIBOIAAIOT HEKTOHHRIM BHIAM aKyn (CUHICBHC AKYnH,
Banbliag 6enas akyna, THIPOBast, Mako H Ip.) OTPhIBATL GOMBLUINE KYCKH NOGSINH, TOTAA
Kak y X BHOB, MH ©OBBIYHO 3HBIMH H 3y6n1
NOXOXH Ha XepHOBA (KyHbH aKyisl).

Y NMRaHKTOHOAAHBIX aKYN-HUILTPaTOPOB (KHTOBAS, MMIanTCKasi, Gonbumeporas)
MHOTOYHCAEHHBIE, HO MESIKHE 3YBM He NPUCNIOCOECHB LTS XBATAHMS.

B npeagenax nopoTaena aKyn pasiM4qaroT Hagotpaanl [aneomopdm (Galeomorphi)
u Ckpanomopgst (Squalomorphi). OnHO U3 OTIMYHNA EPBOM IPYNIEl — MPUCYTCTBHE
AHATBHOTO MNABHKKa, KOTOPOTO NMIIEHE! IIOYTH BCE CKBANOMOPGE! {KypoMe Inaure-
HOCHOM aKy/bl).

Haaotpsa faaeomopdb (Galeomorphi)

Omaa Pa3Ho3y6006paHble, MAM BbMbi GKYAbI
(Heterodontiformes)

B 3TOT HAOTPSAL BXOAMT OOHO CeMEHCTBO ¢ onHMM porom Heterodontus (65ubu
aKynsl, 8 BHIOB). DTO MenkHe (OKOMO | M B THHY)} NPUOOHHBIE GOPME, MUTAIOLIHE-
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Puc. 85. 1 p! Tenu xnacca X 181398

- axyna € ineus; 2 — axyna
perlo; 3 — cenwiéaas axyna Lamna nasus; 4 — THTHTCKaA MQTOTOrONODaA axyna Sphyrma ygaend; 5 —
cusn axyna Prionace glauca; 6 — axyna G 7 — mopexoft anren
Squating; § — k#T08an axyna Ilhmcadon typus, 9 — TwnoNoE anophom 10— uwnosarut cxar Reja
clavata (w3 poGoTeruX cKatos ); I Dasyatis. 12 — 6oaxa Gymnura; 13 —

bonasus m cxaton); T4 raramonan wants Momta birostris,

15 — anextpusieckutt cxat Torpedo; 16 — enponeficxan xumepa Chimaera monstrosa
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Csi IPEHMYECTBEHHO MOPCKHMH EXamH M MonniockaMK. Kak npasuio, o6nanator
BRICOKOH M LIMPOKOH TOIOBOR C TYMbIM PEUIOM. [[Ba CIIHHHBIX TUTABHHKA BOOPYXKCHBI
KPEMKKHMH WHnaMu. [lepentne 3yGu Menkne, KOHHYECKHE, JANHHE — KPYMHbIE 1PO-

6alHe, ¢ NNOCKHMH (orciona u oTpana). PacnpocTpaHeHs! B
BOJAX H Tuxoro OTKNazkBaoT HeGANbLIOE YHCIO
KpynHbix SHL. H. H3BECTHH aBCT akyna-gor (Heterodontus philippi)

M aBcTpanmickas GuNbA akyaa (M. portusjacksoni).

OTpsaa KoBpoBbie aKyAbl, MAU Bo6Geronroo6pasHbie
(Orectoloblformes)

B 3710T OTpAI BXOMUAT aKY/Tbl PAIHBIX pa:mepon, MODIa HAMOMMHAET CBHHOE PbUIO, HO3~

apuc TUT2BHHKH Be3 128:Te Hbix Bofax MHanh-
cxoro 1 THXOro okeaHoB. OTps BKOYacT ceMb ceMeleTB i 32 BHIA, HaibOsIee HIBCCTHRI
KHTOBast akyna ( Rhincodon typus, puc. 85, 8), axy. (Ging

W KOBPOBHIE aKy/Ibl — COGCTBEHHO aKy/bl-BOGGErOHTH (Orectalobus), MEJIKHE (OKONO
| M ANMHHOM) NPHAOHHBIE BUABI, MHTAIOUIMECA PAKOOOPAIHBIMH H MORRIOCKAMH.
HmeoT Ha rofoBe MacKMPYIOUWIHME KOXHBIE BbIDOCTHL. AKyNa-HAHbKA KpyTHee {10 4 M
npK Macce okono 200 kr) B GHBacT ONacHa Wi HBIPSUIBUWIHKOB, 0COGEHHO Y Geperon
Bpasunnu u CLIA. InaHKTOHOAAHAA KUTOBas a2Kyla — BEPOATHO, caMas KpylHas
Ppbiba, 00 18 M B WIHHY.

OT1psa AaMHOO5pAsHbie akyAabi (Lamniformes)

Y 3THX aKyn maTh XaGepHBIX Wenel M Ba CIMHHBIX NaBHHKa 6e3 WHMOB, cpeln
HMX ECTh BECLM3 KpYTIHEIE. B 0Tpan ob6senuHe bl ceMb ceMelicT 1 15 Buaos. [lecuaHbie
akynw! (Odontaspis, 2 BrIa), 06nagaTes T KHHXIONOXOGHBIX 3y60B, HTAIOTCA MOJ-
JIOCKAMH, PAKOOGPAIMBIMH H MENKOHM oGO, Ha HETOBEKA HananaioT peako. [epxarca
Ha Heb X MyGHHAX TP ux Mopeh. O6bLIYHO B MaTKe
Pa3IBKBAIOTCA TOJIBKO fiBa IMGPHOHA, KOTOPBIE MHTAIOTCA APYTHMH MOCTYNAOWMMH
Tyna atuamu (oodarns). Akyna-noMosoi (Mitsukurina owstoni; 10 3,8 M LINHOH)
OTJIHYAETCA MNHHHBIM BHPOCTOM HAN IMA3AMH B BUIE KO3BIPHKA H BBLIBHXHBIMH Ye-
JUOCTAMM.

K oTpsny npuuMCHAIOT 0BA BHIA NAAHKTOHOGaroB — rurantekyio {Cetorhinus
maximus; 1o 15 M) u 6 yio axyn {(Me A pelagios), phie OTLUEXH~
BAIOT KPHJIb H MENKYIO PbiOY CHIALWIMMH Ha XaGepHbiX AyTax TYCThIMH IpeGEHKaMu
IUTKHHBIX {00 15 ¢M) NIOCKMX AEHTHHOBRIX IUIRCTHHOK (BHIOHIMEHEHHLIX 3y60B).

KpynHas cenniépas akyna (Lamna nasus, puc. 85, 3}, 06bIMHas y CEBEPO-3aNAAHbBIX
Geperos EBpOMEl, HAHOCHT 3HAYMTENBHBI Bpen PhGONOBCTBY, 06beaas puiby B ce-
TAX.

HauGonee nasectHa cpenu npeactasutencit orpana benas akyna (Carcharodon
carcharias) kak oco60 onacHan ans yenopeka. Ha camom aene Mononne oco6k Genoit
AKYAH [THTAI0TCA HCKITIOYUTENTBHO PIbO#H, a TI06HMO 106b1yelt Bapocabix ocobel {10
8 M B [UTHHY) CITYXKaT JACTOHOTHE MIIEKOT H nrauer. I1 s
y GeNtbIX aKY/l MMEET MEeCTO ARLEXHUBOPOXKIEHHE C ARTEHHAMH 00haruH, Kak H y He-
KOTOPBIX APYTHX NpPeACTaBHTENEH OTpAla.
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W3 apyrux BHIOB 3TOro OTPsiAa LI omnacHa (3 B TPOTH~
4eCKHX Boflax akyna-mako (Isurus oxyrhynchus; no 4 m).

Otpaa KapxapuHoobpasHeie (Carcharhiniformes)

310 cambiit GonbLIOH OTPAML, BKIIOHAIOWMHA BOCeMb ceMeHCTB M 224 BHAA akyn
(56 % obwero yucna). KpymHsie NPENCTABHTENH, KaK MMFaHTCKAs MOTOTOTOIOBAS AKyna
(Sphyrna zygaena, puc. 85, 4), cunsia (Prionace glauca, puc. 85, 5), AIUHHOKpLLNasg
(Carcharhinus longimanus, puc. 85, 6), cnoco6Hbl HanagaTh Ha 4YenoBeka. Kowadsu
akynsl (pon Scyliorhinus) HeBEIUKH, MUTAIOTCA PhiGOH N MOPCKHMM BECIIO3BOHOY-
HBIMHU.

Haaotpsa Cxsaaomopdsl (Squalomorphi)

O1psa WectaGepHUkooGpasHbie
(Hexanchiformes)

Hau6onee npuMHTHBHBIE NPEACTABMTENH HANOTPsAA, obnanareny 6—7 xabep-
HBIX MIENeH’ H SAHHCTBEHHOTO CIHHHOrO MIaBHMKA. MIBECTHA NATH BHAOB ABYX
CeMencTs — I IX H MHOT BIX AKYJI, PACTIPOCTPAHEHHBIX BCECBETHO,
HO TACOTEIOIMX K TPOIHYECKHM K cyGTponuueckusm pernonam. InaleHocHan akyna
(Chiamydoselachus anguineus, puc. 85, 1) o6ianaer wecThio NapaMu xabepHrEX e
Jiel, 13 KOTOPBIX NEpBas Napa MOYTH CMLIKAETCS Ha ropae. JKabepHele Neperoponku
JAECH HE COENHUHENDI MeXAY COGOMR, M uX cBOGOAMbIE (eCTOHYAThIE Kpas AalH NOBOX
HalBaTh aKyly T MOJIOCTH Y Heé OTCYTCTBYIOT. XBOCT
Y NAAMEHOCHO! aKyIbl HE BHILIAAMT IeTepoLepKanbHLIM: B ocHoBe croeobpa3Horo
XBOCTOROTO IIABHHKA JIEXUT NPAMOAHHERHBIH XBOCTOBOM cTefenb, HECYILHA KOXHYIO
JIOTIACTH TQIBKO CHK3Y. Bapocnsie ocofu He npebmuaoT 2 M B UTMHY. OGHTaOT Ha

cperHHx H 6anbuIAX y6HHAX, MHTARCH NP TBEHHO Ka ARuexupo-
porsiuy. OKONo AECATKA AETEHBILER PONIAIOTCS MPH UTHHE Tena okaso 0,5 M.
VY nenensHoR akynu (Hep hias perio, pvc. 85, 2) u3 amiaH-

THYECKOH NOMYIAUMH [UTHHA Tefla 10 2 M, POACTBEHHbIN TUXOOKEaHCKUH BHA BABOE
KpynHee. AKYISTa BHNYIUIAIOTCA ¥ PACTYT Ha MENKOBOABAX, AOCTHUTHYB PasMepoB
B3pOC/EIX OCOGEl, YXOUAT Ha TIYGHHY.

Haubonee KpymHas 3 MHOTOXaBepHbIX aKyl — cepan LiecTHxaBepHas akyna
(Hexanchus griseus), Me1nHTeNbHaA MyBoxoBoaHasn GopMa 4o 8 M WIHHKL 1 0o 800 xr
macchl. OBHTaeT B TEMIBIX BOOaX, NHTaeTcA peGoA. CaMxa poxiaaeT IO COTHH QeTé-
HBIIIER, KOTODbIE 3aTeM O4EeHb GHICTPO PAacTyT.

Otpsa KarpaHoo6paiHbie, MAK KoAroune akyAbl (Squaliformes)

BcecpeTHO pacnpocTpaHéHHbie aKYAbl, WECTh CeMeHcTD M okono 100 BHAOB, pa3-
Mepbl — OT 25— 30 cM 10 6 M. B2 CIMHHBIX [UTABHHKA (UMM — HE Y Beex), aHATb-
HBIt OTCYTCTBYET. TATOTEIOT K NPUGPEXHBIM BOLZM, XOTS MOTYT OGHTATh U 10 MTyGHH

cBbune 3 500 m.
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OTpRA CKBATUHOOGPA3HBIE, UAU MOPCKUE AHFeAbl
(Squdtiniformes)

OaxH poa Squatina (puc. 85, 7) ¢ 15 BuoaMu. 3TO NPHAOHHBIE AKYAbl WIHHORA
1 — 2 M ¢ YIUIOWIEHHBIM, KAK Y CKATOB, TEIOM, HO C NOYTH KOHEYHBIM PTOM; XaGepHbie
WeNN OTKPHIBAOTCA MO Gokam ronoss!. [lepkaTcss Ha KOHTHHEHTANBHOM LWEAbdE B
DOAAX MOPEH YMEPEHHOTO H TPOMHYECKONO MOsIca.

OT1paa NMuacHocoo6paIHbIe akyabl (Pristiophoriformes)

YnnoweHHbIe TPHAOHHBIE ¢OPMLI € NN0CKHM BbITAHYTBIM DhUIOM, YCAXEHHREIM N0
KDaAM KOHHYECKHMK Jy6aMu 5% M HAXONMTCS Napa
ANUHHBIX YCHKOB. ¥ pona Pliotrema wecTs nap xabepHsix wenei, y Pristiophorus
(puc. 85, 9) — nATh nap. PacnpocTpaHeHs b 3anaaHod yacTH THxoro okeana, WIMHA
Tena — no LS M.

pacr y JATEKO HE BCE PHIGBI

Ha yenoseka. JeHCTBHTENBHO OMACHBIMK MOTYT CHHTATBCA JIMLIL OKoNo 20 BUAOB, Npe-
xie Beero, 6enas, ronybas, THIPOB2A ¥ [UTMHHOKPHTas aKy/inl. BpoueM, HananeHus
Ha YeN0BeKa CYYAIOTC OCTATOYHO PEAKO AAXE NIPH BBICOKOA YHCTEHHOCTH KPYITHRIX
akyn. Tlo gauHbM Mopeko# cnyx6ei CLIA, B nepuoa ¢ 1941 no 1973 r. 6s110 32duk-
cHpoBaHo 1 [00 HanageH#i, IaBHLIM 0GPAaIOM HA MOLBOAHKIX OXOTHHKOB H HBIPSJb-
UIMKOB. EXMHCTREHHBIM 3 )EKTHDHLIM CPEACTBOM JALIMTH OKA3ANOCh OTPaXIEeHMHe
W3 METAJUTMYECKOM CETKH.

BMecTe ¢ TeM aKynoBbiE peIGbl — [TPOMBICIOBAs IPYNMa, M3 KOTOPOH Ha MHpO-
BBIE PHIHKHM €l HENaBHO MOCTYNANO N0 5 MAH OCOGEH B roll ¢ OBleR Maccoit 0Kono
450 000 T. MpHTOM OrPOMHOE KOTHUYECTRO 2KY/I HE MOTIAAAET B YYETH, KOTAA HA PHIHKH
MOCTARAAIOTCS JTHIID NNABHHKH ITHX pbls, NOJEL: 0COBBIM B CTPaHax
Oro-BocTouoit A3uk. B nocnentue roas: pa3pabaThiBaloTCs MEPL! 11O OTPAHHYEHHIO
TAKOTO POia POMBICIA M 3AMPETY BCEX PAIHOBHAHOCTEN CETEBOTO N0BA aKy/.

NoaotaeA Ckarbl (Batoideq)

DTOT TAKCOH OGBEAHHAET MNIACTHHOXABEPHBIX PHIG C YIUIOUICHHBIM TEIOM, Y KOTO-
Phix XaGEPHBIE LIETH OTKPBIBAIOTCA HA BPIOLIHOM CTOPOHE, TDYRHOH ILIABHHK CHABHO
PaciMpeH W MPUKPENAEH NEPEAHHM KP2EM K TONOBE, 2 eT0 NOAC COEAHHEH C OCEBRIM
ckenctom, [1asa u GpeI3raibua PacroNOXEHb Ha CTHHHOM CTOPOHE, CITHHHBbIC T1aB-
HHKH HEBEJTHKH HIH OTCYTCTBYIOT.

HblHe padnnyanot Yetbipe otpaga, 17 ceMeieTs M cBbiue 530 BUAOB CKATOB.

O1paa IaexTpuyeckue ckarte (Torpediniformes)

DTHUM cKaTam TIPACYLIH MOLUIHbIE IEKTPHYECKHE OPraHbl, KOTOPbIE Pa3BHBAKOTCH HI
XAGEPHBIX MBI ¥ 32HUMZIOT 3HAYHTESLHBA 06bEM. DIEKTPHUECKHMHN Pa3pPANaMH,
AOCTHraHMH Hanpskenns 200 B, ckaTel He TonbkO NOABIYIOTCA WIS 06OPOHBI, HO
M [yIaT [o6kr9y — PainHYHbIX GECIIO3BOHOYHBIX M pbib. PaunuuaoT okono 60 Bunon
3NEKTPHYECKHX CKATOB, CIPYNIIMPOBAHHLEIX B ABa cemeicTBa. Y BCex CPaBHHTEIBHO
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XOPOLLUO PadBHUTLI ABa CIIHHHEIX ILIABHHKA H XBOCTOBAS NONACTh. MHOTOYHCICHHBE
MeNKHe 3y6bl, TONA% KOXA. Y MHOTHX PEAYUKPOBAKE! [1a3a. JIEpXaTCs y IHA Ha MENKO-
BOABSX M Ha BONBILMX ryBHHAX B MOPAX TETUTON H P
MoryT AocTHraTh NoYTH 2 M NIpH Macce 10 100 KT. PadpAns! KPYIHKIX CKATOB ONACHA!
ms Hecayuaitno ¥ pon HalbiBaercs Torpedo (puc. 85,
15), 4TO 03HAYAET «CTYNOP», «I1APATHY».

I0H. SIHLeXHBC

Otpsa NMuaopsiacoGpasHbie (Pristiformes)

BxnioyaeT ceMb BUIOB ABYX PONOB; BUIB POia Pristis, BHEIHE NMOXOXKHX Ha TTHIOHO-
cy10 akyny. OnHako xabepHble OTBEPCTHA Ha GpIOLHOM CTOPOHE, POCTPANLHAS «lTHIIa»
HECET JyObl ONMHAKOBOM BENHUHHDL. [THIOPEUILIE CKATR! KPYTIHEE aKyAl, H3BECTHE] SKIEM-
TUTAPHI, B ITHHY JOCTHIAIOWKE 10 6 M, IS YetoBeka OHM Ge3onacHsl. [lepxarca B pH-
GPEXHBIX BOAAX TPOTHHECKHX MOPEH, HHOIIA TOTHWMAACH BBEPX MO pekam ( MUCCHCHITH
B CLIIA, Naur B MHAHK) Ha COTHH KHIOMETpoB. [TpH MOMOLUH CBOEH «ITHAL» POKOTCH
B [IPWIOHHOM HIe WIK GOKOBbIMH YAApaMH DYIUAT MEKYK0 PhiBy. SIALEXHBOPOIAILN.
TIpOMBILIASKOTCS PANH MACA, IIKYPbI, TUTABHUKOB H XHpa Me4eH .

Orpsa PomGorteasie, nan CobcTeeHHO ckarsl (Rajiformes)

B HacTosilitee BpeMsi B OTPALE YeThIpe ceMelicTBa H 6anee 280 sunos. Cpeay HHX OKONIO
TIOMYCOTHH BHAOB POX/IEBLIX CKATOB, TPOMEXYTOMHBIX 1O (POPME TeNa MexIy aKyIaMu 1
CKATaMH (HATIOMHHAIOT MOPCKHX aHTeN0B). Tello CyXaeTes K XBOCTY MOCTENEHHO, XOPOILIO
PA3BHTH! KAK CTIMHHBIE TUIABHUKH, TAK H XBOCTOBAS JIONACTh; HCMONB3YETCH THITHYHOE
YHIAYAAUMOHHOE TUTAaBAHHE — 3a CHET GOKOBLIX W3rnbos xpocTa. Ho rpyaHble iaBHyuKu

3aMeTHO p p H [UTaBHO nep TBT 3TH BHOMI
Cefyac OHH pacnpefeneHsl No Tpém ceMeiictBaM — COGCTBEHHO POXJIERBE CKaThl
(Rhinidae; onun Bua), A wie ckathl {Rhynchobatidae; wetbipe Buna) u [urap-

Hukosbre (Rhi idae; 42 Buza). H: TP HX M
CYGTPOMMHECKHX MODEH, IHTAACH MOJLTIOCKAMH ¥ MODCKHMH ©XaMH. BonbIMHCTBO HE
TIpEeBLILIAET B JUIMKY 2 M, TONbKo RhAynchobatus dijddensis nocturaer 3 M 1 Macchl
200 xr. PoxsteBble CKAThI MEATUTENbHE 1 { AN

CemeiicTeo PomGoBrie ckarhi (Rajidae) Bxniouaer okono 240 BMAOBR, B TOM HUcAe
WIHNoBaToro ckata { Raja clavata, puc. 85, 10). XBOCT TOHKHI M WIHHHBIH, KaK NMpa-
BHAIO, B2 CIIMHHLIX NJABHKKA CUABHO PEAYLMPOBAHEL BOMbIIMKCTRO BUIOB He Mpe-
BBIIIaeT S0 CM B NonepeyHHKe, HO Miankuit ckat (Raja baris) — no 2,5 M. depxatcs y
1Ha Ha HeGOMbLIAX TTyGHHAX, THTAACH YEPBAMH, MOJUTIOCKAMHM, HIMOKOXHMH H PhiGOH.
PasMHOXal0TCA OTKNAnKOR auu. B MX BOfaX UH BHO NIPOMBILLIAIOTCS
TIPHIOHHBIM TDANEHHEM.

Otpaa XBocTokoACOGpaHbie (Myliobatiformes)

B otpsine pauinyaior 10 cemeiicts u Gonee 180 Buaop. MapecTHble IpencTaBHTeNH —
MopcKolt Kot Dasyatis pastinaca (puc. 85, 11) n ckat-6abouka Gymnura (puc. 85, 12),
oBnanaTeN MHOMOYMCNEHHBIX MEJKHX 3y6OB C OCTPBIMM BEPUIMHAMH ¥ ANOBHTOTO
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XBOCTOBOTO IuHMNa. O6GHTAIOT B TPOMHYECKHUX Bogax. Pasmeprr MoryT npesmiluaTh 2 M,
XBOCTOBaA HIa — Gonee 40 cM. HexoTopbie BHIbI MOAHMAMAIOTCA 1O PEKAM M 3alep-
KHBAIOTCA B MIPECHLIX BOAaX. B NHTaHHM NPeoGafaloT PaKOOGPAIHEIE U MOLTIOCKH.
XBOCTOKO/IB HMEIOT HEKOTOPBIE YEPTHI KHBOPOXKIEHHS, TOCKOILKY IMEPHOHBI, NO-
MHMO XeJITKa, TIONYYAIoT AOTIONHHUTENLHOE TTHTAHAE Yepe3 6phidranbua no 0CoGhHM
Tpy6oYKaM. MACO XBOCTOKONIOB YIOTPEGNAETCA B ITHULY, M3 XBOCTOBOR HIIb AeNaloT
HAKOHEYHKKH IR KOMKA. YKON MU KPYIIHBIX CKATOB [10-HACTOALLEMY OMACEH.

Y opankoBmix ckatos {cem. Myliobatidae) ATMHELA TOHKHA XBOCT MOXET HECTH
HECKOMbKO MIN. I'pyIHble MNaBHHKH ¥ 3THX CKaTOB, HalpHMep Y ckaTta-6hiyeHoca
Rhinoptera bonasus (puc. 85, 13), CyXeHel, K KOHIAM MIOXOXH Ha KPELUTbS, KOTOPBIMH
CKAT COBEPUIACT [LTABHbIE BIMAXH, OPIAKH MOTYT BEICKAKMBATb H3 BOAb! M YILIMHATL
MPBIXKOK 34 CHET «MaLSyLIETD noneTas. [lepeTuparoT A0Gu4Y — MOJLTIOCKOB, YepseH,
OCLMHHOTOB H PaKOOGDAIHBIX — KPYIHEIMM 3yBamM ¢ YIUIOWEHHBIMH KOPOHKAMH.
MoryT goeturats S M B WIMHY ¥ Macchi a0 400 Kr. SMOGPHOHHI, KK M ¥ XBOCTOKOJIOB,
TIONYYIOT AOTIONHHUTENBHOE NHTAHHE Hepe3 Bpuisransua. PacnpocTpanensi B npy-
6PEXHOR JOHE BCEX TPONHYECCKHX MOPEH. CYLIECTBEHHOIO NPOMBICTOBOTO 3HAYEHHMs
HE WMEIOT.

OprakaM POACTBEHHB poradésble, MM MaHTOBHIC, CKaThl (moaceM. Mobulinae).
TpyaHsle IABHUKM y HUX TOXE CYXEHBI, CTIEpEl He IOXOMST A0 a3, POT KoHeuHbIH,
USHPOKHMH, C HECKQMbKHMH PAIaMM MeNKHX 3y50B, [To 60KaM POTOBOTO OTBEPCTHSA BriE-
PEI HANPARAEHBI Y3KHE JIONACTH — «poras, 0GOCOGHBILIMECA OT TPYAHBIX [LIABHHKOB.
B Gmu,muﬂcme 3TO NearHyecKre pubhl, KOPMALLIHKECH IUTAMKTOHOM H APYrod Mesikodt

. H KpyTIHHE, Manta birostris (puc. 85, I4) MOryT AOCTH-
rath 6 M B NONEpeYHHKE NpPU Macce NONTH Ao 1,4 1. AAuexusoponsiwme. HekoTopbie
BOOPYXEHE XBOCTOBOR HINOM.

NOAKAACC XMMEPbI, AN LLEEABHOTOAOBBIE
(HOLOCEPHALD

XHMEPhI HAIOMHHAIOT aKY/IOBWX Phi6 — KAK BHEIlUHE, TAK H HEKOTOPhIMH aHaTo-
MHYECKUMH IPHIHAKAMHU (XPALLIEBOR CKeNIeT, ryGHble XPALH, KOMYIATHEHbIE OPraHbt
Y CaMUOB, KPYMHble AL B POTOBbIX 06QI0YKAX, OCTATKH IUTAKOMIHBIX YellyH ¥ Bbi-
Mepuiux GopM H T.A4.). BMECTe ¢ TeM XMMEPOBbie 0B/1aRaOT ayTOCTHABHBIM YEPENOM
(MEGHOKBAAPATHHIH XPALL CNHUT C YepenHON Kop ), ocoBLIMH 3y6 nna-
CTHHKaMM Ha YeJlIoCTAX, XOPAoH 6e3 Ten Mo3BOHKOB, Y HHMX HeT Gpbiaranbla, pédep u
KJI0aKH {OT) M MO OTBEPCTHA), BCETO HETHIPE XabepHble
Llyr¥ TION KOXHCTOH xaGepHol Kpbilukoit. Bcrpevalotes B AtnanTiyeckoM, THxoM u
HHaniickoM OkeaHax, rie OOGHTAIOT Ha MyBHHaX a0 2 500 M. [UTa0TCA MaHLUMPHEIMH
NPHOOHHBIMH nx TtacT Orknanbt-
BawoT 20— 50 KpynHbIX (10 40 cM) snu. WHkyGauua npogokaetcs Ao oaHoro ropa. [lo

My 10 Ct M FOxHOIt AMepHKH, a Takxke B Anoxnu, Kurae u
Hoaoﬂ 3enaHAMM XHMED yno'rpeGnmo‘r B [THLLY.
3usie (Ch €IMHCTBEHHBIA OTPA UENbHOTONOBLIX, BKIIO-
YaeT TpH ceueﬁc'raa H 33 puaa. Y cemelicTBa xumeposbix { Chimaeridae) umeercs KopoT-
KWt MATKMA POCTPYM, KpYNHbIe 1232 H TPH 3yBHbie MTaCTUHKH. LLInn nepen nepsbiv
CMHHHEIM TLUTaBHMKOM TIOKPBIT SAOBHTON CIHIBIO. H: M3BECTHA
xumepa (Chimaera monstrosa, puc. 85, /6), obutalowan Ha rybuHax 250 — 500 M n
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yMepeHHoit 3oHe BocTouno# Atnantki oT CeepHoro Mops 10 IOxHOH AdpHKu.
Jocturaet 1,5 M B WTHHY. OTKIAAbIBaET HECKOILKO NECATKOB KPYNHBIX (40 18 cm)
YIUTMHEHHKIX AMLL.

Y x060T L10# xuMepbl { C hus) na cemeitctsa C: i MArKKit
POCTPYM 3arHyT BHU3 # JaKAHYHBAETCS MONEPEUHBIM IIOCKHM BHPOCTOM. O6uTaeT
B YMEPEHHBIX M XOMOAHBIX BOAaX KOXHOrO NOAYyWapHs Ha HEGOMBLIKX LAY6MHaX
(10—50 M), nHOTAA 32XOMMT B YCTRA peK. MoXcT BocTHraTh Macchl 10 KT npr winHe | M.
OtknaasiBaeT HeGONBUIOE YHCAO AUL A0 40 CM B JUTHHY. TIPOMBILLISETCA B OKPECT~
HocTax Hopo#t 3enanaum ms ynotpe6aeHUs B NHuLy.

KAACC KOCTHBIE PbiBbl (OSTEICHTHYES)

NMOAKAACC AONACTENMEPBIE (SARCOPTERYGH)

JlonacTenépeie pribbl GLITH MHOIO! H UHPOXO POCTPaHEHH B Najieo-~
30¢. B MapHLIX (UI2BHHKAX ¥ OTHOCHTENLHO MPHMHTHBHAIX NIDENCTABHTENEH XOPOWO
Pa3IBUTA MACHUCTASA JIONACTL C P BHYTDEHHHM R CIOXHOR My-

CKYaTypOHt (OTCIONA M HAIPAHHE — MACHCTONONACTHBIE). C CAMOTO HAYANA NIPEACTa-
BHTEJTH 3TOrO MOAKNACCA pacnafatuch Ha aBe rpynnel — Kucrenépuie (Crossopterygii)
u OBoskoasiwaume {Dipnoi).

K neppoit rpynine OTHOCATCS MOPCKHE KMCTENEPLIE PBIGK M3 MPYNTTH UEIAKAH-
TOB (Coelacanthmx s. Actinistia), HIDECTHBIE B HACTOALICE BEMA 11O IBYM BHIAM —
L hall u L. . KO BTOPOif — TPH pofa H3 NMPECHBIX BOL
IOxHo! AMepukH, AQDHKH M ABCTpATHH.

KUCTENEPBIE PbIBbI (CROSSOPTERYGID

CoxpaHWBIIAACA IO COBPeMEHHOCTH KucTenépas ppl6a Latimeria (puc. 86, I;
puc. 87) snepaeie NoNana B NoOE 3pEHMA yquux 3 1938 [. M BbI3BAN1a OFPOMHBIA HH-
Tepec, OCKONBKY CUHTANOCh, YTO BCe K P ewe B
BpeMA. Puba 6612 BLUTOBIEHA Y BOCTOYHBIX Gepema IOxHo# AdpukH. [Tocnenyro-
wHe Xe 3K3EMNIRPL! (Boee WecTHAECRTH) 06LIBATHCh B M0o3aMEHKCKOM nponybe
B OKpecTHOCTAX Komopckux ocTposos. Ho, kak oKasanoch, Takas JOKaTH3aUHR
MecTa D06BIYM KPYNHOH PhiGbl OnpeaeNseTca He TONbKO 0COBEHHOCTAMH eé pacnpo-
CTPaHEHHA, DaXKHa H PEAKAA TEXHHKA JIOBA — OTBECHOE YXeHHe C GONbLIOA TTyGHHN
(@o 400 M), Ha KOTOpOIi KaK pa3 W NepXHTCH JaTuMepus. JeHcTeuTeNbHO, ¢ 1998 1.
M3BECTEH M APYroi BUA natumepuu (L. menadoensis) n3 paitoHa WHIOHE3IHACKOro
o-Ba CynabecH.

JlaTumepua MT K rpynne noan HX KHCTeMEDBIX, pano
NepeLuTH W3 NPECHBX BOX B MOPE, CTaB €I0 NONYINYyGOKOBOXHLIMM OGHTATENAMH.
B omiuuHe OT KMcTenépbix pui6 Apyrod rpynnsl {(Rhipidistia) naTMMepHs AMlIEHa

X02H H BED; OCTHRIX KOCTEH, 3 YEJTIOCTHOTO aNNapata, CBA3aHHaA ¢
anymp X &pbix (B i [OABHXHOCTBIO MOJOBHHOK
pac & MO3roBoA ), BLITAAOKT HHAYE, YeM Y punMancTHi. JIErkoe npe-

BPATHAOCH B [MANKOCTEHHDIA TUIABATEBHbI MYIbIPh, 3ATIONHEHHEH XHPOTOAOGHBIM
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Puc. 86. F wnacca KocTHuE pbbi:

I Latimeria 2- phiba prerus; 3 —
uHoronép Polyplerus; 4 — pyccxwuit ocetp Acipenser gii Gdti; 5 — wyxa L
tristoechus; 6 — nococs Saimo salar; 7 — cennaAKoN xopoms Regalecus glesne; § — wyka Esox lucius;
9 — esponefickHA yropb Anguilla anguilla; 10 — xaM6ana Pleurornectes platessa; 11 — cou eaponefickuft
Silurus glanis; 12 = nery4an p6a Exocoelus; 13 — MopexoR xonéx Hippocampus; 14— nywa-puta Mola
mola; 15—t phi6a fe! niger; 16 — 6omvwepoT Eurypharynx
pelecanoides; 17 — WIMCTHR NPWIYH Periophthaimus; 18 — cXyM6pun Scomber scombrus; 19 — Tpurna
Trigla tucerno;

0 — nuwarop Cyclopterus lumpus ; 21 ~ xy108oK Ostracion quadricornis

Puc. 87. Ckener PhI6HN (Latimeria) 3 neaKaHTOB
{Coelacanthini):

7 — nokposHue xocTH uepena; 2 — Xopla; J — MepexHmit CTHMHOR MAABMHK; 4 — JaNHKH CRMHHOA
TAABHIMK 5 — ADULUEPKATEHIZA XBOCTOBOR [LRGBHKK; 6 — BHBTLHHIT TNABHHK; 7 — GPIOLIHBE MIBERKKH,
& — rpynHOft TNEBHHK

MaTepHanoM. JeTEHHILN PA3BHBAIOTCS B YTPOGE MaTeDH H3 OTPOMHBIX fIHLL, PA3MEPOM
B Hs-3a # CTemeHH JALHH TaTHMEDHS HE TIPeNCTaRnseT
HHTepeca st B Ha3eMHBIX TIO; MHBIX.

ABOSKOABIWALUME PbIBbl (DIPNOI)

JBOSKORRNIIALIHE PEIKO OTAHYAIOTCR OT S OpEBHUX
Hx BepxHSS Hea0CcTh TBEHHO JIAETCA K YEPENY (ayTOCTHIHYECKH),
a CaM 4eper NPEACTABNeH eAHHBIM XPALIEBRIM MOHOMHTOM. HeT BTOpHUHOR BepxHelk
HEMOCTH W 3y6HO! KOCTH, BMECTO BEPXHMX 3yGOB — JBE Naphl YKPEILIEHHBIX OCO-
60 MPOYHBIM METPOACHTHHOM IHPOKHX NIACTHH € PRIHANBHO PACTIOMOKEHHBIMH
rpe6HAMH. OHM CHAAT Ha COINHMKAX M HEBHBIX KOCTAX; Ha HHXHEH YeNIOCTH — OfHa
napa Gonee Y3KMX NIaCTHH. DTOT annapaT cOPMHPOBANCA JUIR NUTAHKA BOIHBLIMH

PACTEHUAMU H Ha HHX MOJL Mp biMH. Tak KOpMHTCH
COBpEMEHHBI pom:lyG - am'panuncxun ; dus, Protop. M
10X iren — XUUIHHMKH, DK pHibaMH K MOJLTIOCKE -
MH. OceBOH CKeNET y BCeX NMPEACTARNEH XOPIOH, NOIBOHKH €3 Tel — TOLKO AYTH.
TapHubie Ko! H GLUTH NaHLe BIMH, CO M3 XPALLEBEIX

3MEMEHTOB — YIEHHUCTOTO CTEPKHA M NMEPHCTO-PACNONOKEHHHX parnanui. Takos
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GUCepHANLHLIN apXHITTEPHTHIA ( 1if IpeBHUM }, MDHCYWHKH HbIHE
aBCTPATMIACKOMY POTO3yBY; ¥ ABYX APYTHX DOLOB NapHbie IUTABHHKH XIYTOBHAHBI, 663
PanHaHA.

LoBonbHO KPYITHBIA Poro3y6 HacensieT Ase HEGOMbIUIME PEKM Ha K0T0-BOCTOKE
ABCTDANHH, KOTOPBIE B CYXOF CE30H CHIIbHO MENEIOT M TIPEBPALLaloTCs B LENOYKY He-
MPOTOYHBIX BOAOEMOB C 3acTOHHON Bogo#. Torma poroay6 HaYMHAeT BCIIBIBATL K MO-
BEDXHOCTH BOMBI M JaXBATLIBATh BOJAYX. Ero iérkoe cHaBKaeTcs KpoBbIO OT MOCAEAHEH
xaGepHo#t nyru. Boinyx HarHeTaeTcs B IETKOE M3 POTOBOM MONOCTH 3a CHET noabéMa eé
AHa (TYIApHOE ABIXAHHA), BLLIOX NaccHBeH. JIOBOMLHO MYCKYNHCTbIE TTADHBIE KOHEN-
HOCTH POro3y6a NO3IBOAIOT eMy NEPEMELLATECS 110 AHY «HETBEPOHOTHM» CIIOCOGOM,
HO Ha CyLUy OH HE BLIXOIHT.

MNporontep { Protopterus) oGHTAET B KPYHLIX 03Epax M B pekax 3ananHo# AQpuku,
B TOM YHC/IE NEPECEIXAOIHX. DT3 AOBONBHO KPYITHas puiba (pHc. 86, 2) MOXET BbIKU-
BaTh M B PEKAX, KOTOpki€ OCTaloTcs Ge3 Boasl A0 nomyroga. Jlaxe obHTas B Bone, npo-
TonTep 0 98 % HEOGXONMMOTO EMY KMCIIOPOAA NONYHAET 3a CHET NETOUHOTO ABIXAHHSA,
BCILIBIBAs, YTOGLI caenars BAoX, Kaxabie 3 — [0 MUH. [T03TOMY HEYAMBHTENBHO, 9TO
ErQ BTOPaA H TPETbH HE G ApTEPHH HE TCA HA KalTHJLIAPbL
¥ HE YVacTBYIOT B ra3jooGMeHe (cM. puc. 84). JIErouHas BeHa 3aMBIKAET Manblil Kpyr
KpOBOOGPalleHHs, BO3BPALlas KPOBb B Cerka o60coGIeHHyIO NIEBYIO HaCTh BEHOIHOM
nasyxu. [Tpeacepame paifeneHo Ha ABE YaCTH HEMONHOMR MEPErOPONKOI, KOTOpas Yepes
ATPHOBEHTPHKYMAPHOE OTBEPCTHE BLIABMHYTA B XEMYAOYEK, YACTHHHO Pajiessn K ero
Ha NBE TIONOBUHBL. TaKUM MYTEM AOCTHIAETCA CYWIECTBEHHOE OTAENEHHE NErOYHOTO
KPOBOTOKA OT CHCTEMHOTO.

Brianas b NETHION CTISAYKY, POTONTEp 3aPLIBACTCA B IPHAOHHLIA U1 ¥ 0GpasyeT Bo-
KPYr ce6s CITMIEBYIO KAMNCYNY, HEMPOHKLIAEMYIO JUTSL BOABI, HO OTHACTH NOPUCTYIO, HTO
NO3IBONAET PrIGe ALILATL Yepe3 HeE Ha MPOTRKEHHH 4—6 Mecales. B nepxon cnauyku
ABIXATEIbHbIE ABHXEHHA PLIObl O4EHD PEIKH, KaK M CEPACYHbI PHTM, OBIIHMA YpOBEHD
o6MeHa BELIECTB CHIkaeTest 10 10— 15 % oT uexonHoro. OCHOBHBIM 3HEPTeTHUECKHM
PECYDCOM B 3TO BPEMA it 60K, a 0 A3OTHCTBIM MeTabo-
TIUTOM CTAHOBHTCA MOYEBMHA (a He aMMHaK, KaK B aKTUBHbIf ceaon). Obuine norepyn
Macchl Tesa JOCTHTAIoT 27 % OT HCXOXHOH, BEPOATHO, B OCHOBHOM M3-32 BhICKIXAHMA.

HOxi pbiba Lepidosiren xup€t B [Taparsae u Ha
ceBepe APreMTHHBI, B IEPECHIXAIOWMX BONOEMax 3abonoueHHoM obnact Ipan Yako.
TMopo6Ho npoTonTepy, NENHIOCHPEH BIIAAET B IETHIOK CTIAYKY, 3aphiBasich IS ITOTO
BT 7 TPYHT 10 PHOTO TJIKHHCTOTO TOPH3ORTA, CITU3ERBOTO KOKOHA He
obpasyer.

B ce30H pa3MMOXeHUs NETTHIOCHPEH POET A HKPH L-06pasHble HOPLI, TOTAA Kak
nporontep — U-06pa3Hbie, B KOTOPBIE OMM OTKIAABIBAIOT HKPY {6 —7 MM B AHaMeTpe).
Camusl 06OHX BHAOB OXPAHSAIOT KNAAKY B HOPE, IIPOTOHSAN Yepe3 Heé BOAY ABKKEHUA-
MM NIaBHHKOB H TeNa. JIHUMHKH ABILAT HAPYKHBIMH XaGpaMH M 10 PAIBUTHA NETKHX
OCT2l0TCA B THEME.

NMOAKAACC AYYENEPBIE PbiBb (ACTINOPTERYGIN)

Br0T nonknace o6veamHsAeT Ganee 27 000 BUIOB, T. €. CBHLE 96 % OT Beero cy-
WECTBYIOUIEr0 BUAOBOTO pa3Hoo6pa3us pui6. [IpakTHYECKH LR BCEX MYUYenépsix
XapaKTEPHEI NAPHLIC MIABHUKH € LIHDOKHM OCHOBAHHEM, B KOTOPBIX APKO AOMH-
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HHUPYET KOXHas IONACTb, YKPEMAEHHAA KOCTHLIMH JIyYaMH — JNEMMAOTPHXHAMHE, a
PenyuMpoBaHHask MACHCTAA JIONACTh CONEPXKUT HEMHOIME 3MEMEHTBI M3 XDALUA WK 3a-
mewamowed kocTH. Tabko y MHOTOMEPOBBIX B CBAIH C XOPOLLIMM Da3BUTHEM MACHCTOMH
NoracTH (C:XPALIEBLIM M KOCTHBIM CKENETOM) NMapHble IIABHUKH 06/ala10T y3KUM
OCHOBaHHEM. BbIBOAHbIE MPOTOKH KHILEYHHKA, NONIOBOR M BLLIENHTENBHOR CHCTEM
OTKPHIBAIOTCA Pa3LE/bHO, KI0AKH HeT. KOHEHHBt MO3r GONBIIMHCTRA Ny4enéphix
OTHOCHMTCA K 3BEPTHPOBAHHOMY THMY (cM. ¢. 133). Tloaknacc Jlyvenépeie uasecteH ¢
LeBOHA {OTHENbHBIE YEWYH — ¢ CHAYPa) H MOHayany Gl npeacTarneH pasHooGpas-
HEIMH ¢ AOBOJIBHO ap! X pHb C T qemyéR, o6bEARHAEMBIX B
oTpsn Maneon 3Hbi¢ {Pak; isci OH NpocyWecTBOBAM B TEYEHHE
Aaneo3os M A0 Hayana MeJOBOro nepoaa. K HacTosllieMy BpeMEeHn COXPaHMIOCH
AMIb OKOJIO NOAYCOTHH BHIOB CPABHHTEILHO C1aGO NPOIBHHYTRIX IIOTOMKOB 3TOR
CPYNIK, OGBEOHHAEMBIX C [TANEOHHCKOOOPaIHBIMH B HHpaKitace KocTHoxpsleBhe
{Chondrostei).

Conpemernbie HOPMbI CCTECTBEHHBIM 06PAIOM PACTIPEAENSIOTCA B 1BA OTPANA —
MHorong; 3HBIE ¥ OceT ic. Ocmnbﬂue e JTydenépne pbiGbt BKIOYEHB!
B 4pE: i) ¥ MHOT — uH¢paknacc Hosonépeie
(Neopterygii).

O1psa Muoronépootpaskbie
(Polypteritormes, s. Brochiopterygii)

Mo cBoeMY CBOEOBPAIHIO H HATTHYHIO pmm apxauyHbIX 4epT MHoronépoobpainsie
{okono 10 BHAOB) >B. MIX Te10 OKPRITO raHOWAHOM
yemyét {cm. puc. 81, 4). Moaauxa ol IX OKOC TOJNIOBBI 6] )|
JUIS APYIHX KOCTHBIX PuI6 KOHPUIypaLuu, B XaBGepHOl KPBIIKE MHIIb TPH KOCTHBIX
3neMenTa. Ha HHXHEH CTOPOHE rofoBLI MPHCYTCTBYCT Mapa TYASPHBIX TUIACTHHOK.
Bpsiaranbua ¢ knanaHaMH. KocrHble amdHuensHbe TOIBOHKH. BHelune paBHononmact-
HBIH XBOCTOBOM IUIaBHHK (CM. PUC. 86, 3) coxpaHsieT 6o/iee ABCTBEMHBIE CIIEMB! TETEPO-
UEPKANBHOCTH, YEM Y KOCTHCTRIX Pbi6. CIMHHOM NIaBHUK 3AMEHEH JUIHHHLIM PAIOM
ox. MENKHX T {ZO ABYX MECSTKOB, YTO U [aI0 HalBaHMe IPYIIE),
KaXJIbI 13 KOTOPBIX NMPEACTARNEH KOCTHBIM JIYYOM C HeBOoNBIION MATKOM JNONACTHIO
Ha 3anved cTopoHe. [IpH COMTaCORAHHBIX MOMEPEYHBIX ABHXEHUNX (C HEGONLIIMM
CABHIOM 1O ase) OHM YCNEIHO eHCTBYIOT B KaYECTBE CILTOLIHON YHAYNHPYOLILEH Kai-
MEt, KOMTEHCHPYS HETHOKOCTb Testa, 0> T PeM M3 I 1X Heuryh.
TpyaHsie NAABHUKK UMEIOT MACHUCTOE OCHOBAHHE, KAK Y AONACTENEPHIX PBIG, HO HHOR
CKeJIeT. BpiolHble MIaBHIKH MMEIOT 60/Iee TUITHYHOE UIA yYenEpbIX pbi6 CTPOSHHE.
ApTepHATBHBIT KOHYC CEPALA C HECKOMLKUMA PAAAMM KJANTaHOB. ACHMMETPHYHBIR
rnasaTtenbHbI} My3biph pasanoeH (pHc. 88, 7, 76). DakTHYeckH 3TO JErKOe, OTKPbI-

BI c # CTOPOHbB! LUMPOKHUM OTBEPCTHeM. Ero BHyTpeRHss
TIOBEPXHOCTb SIMEHCTA, 3 CHAPYXH OH TOKPHIT TOHKHM CTOEM MYCKYABHBIX BOJOKOH,
KOTOpBIf B cr obecl T aKTUBHOE NEro4HOe AbixaHHe. Co-

KPALasch, OH YaCTHYHO BEDKMMAET BOIMYX M3 AECKMX, 2 NAHUMPL YIIPYTO CKHMAETCA
M nocne pacclaGneHnst MblLLL BTACKBAET HOBYIO MOPLIKIO Bo3ayxa. Kak okasanoch, 6e3
J0CTYTIa K aTMOCHEPHOMY BOIIYXY MHOTONEDP NOrHGaeT yxe Yepea 40 MHH, HO BHE BOb
HE MOXET NPOXHTb 60ee 3 —4 4. B KMILIEYHHKE COXPAHAETCA CIHPANBHBIR KianaH
{cM. puc. 88, I8). MakcHManbHas uinHa Tena — 70— 80 cM.
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Puc. 88. CtpoeHne Tena mHoronépa { Polyprerus):

A — NepenHKR oTaen Tena, BHA BIONOGOPOTA COOKY H CBEPXY; 5 — BHYTPEHHHE OPFAHH CaMKH; Nesbifl
AHYHHK YAATEH, BHA ¢ 6ploxa: / — (PEaCepate; 2 — KenYIONEK Cepiua; J — KaBpt; 4 — NeruHas apTepHA;
5 — MACHCTAs 10NaCTh FPYRHOMD MIABHHKS; 6 — NeveHs; 7 — AeBOe NETKOe; & — NOHKA; ¥ — CenesenKa;
10— afiuenon; // — MOMETOMHHK (BoNiDOB Kanan); /2 — aHATLHURA TUIABHHK; 13 — MOYEBOE OTBEPCTHE;
74 — nanosoe oTBepcTHeE; /5 — AHANENOE OTBEPCTHE; 6 ~ NpaBoe NETKOE; 17 — RMUNMK; 18 — yNacTok
KALIKMH, BMELIAIOWHA CIHPANbRLIA KI8MaH; /9 — KaDAKATBHLIR OTAEN Xenyaxa; 20 — NOLKenyIouKas
Xeneaa; 2/ — NHAOPHYECKKA OTAEN XeNYIKa; 22 — IAYATONHMRA TTHAOPHYECKHH BNPOCT; 23 — KEMHLA
ny3siph; 24 — KOHTYP NHWeBOAa (YHKTHDHAA NMHMHAY, 25 — KOWEUHbIR YYACTOX MEHEHOMHOH BEHM;
26 — wenesnambie Bphisranbug; 27 — A xoHyC; 28 — vewyw; 29 —

KaHata 60KOBOM NHHHM; 3O — XabepHAR KpbILIKA
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MHoronépm { P ) PeKH 2KBa it Abpuku (Hiu,
KoHro, Hurep 1 ap. ), MKTasCh MeKOR puson aMpHOUAMM 1 GECTIOIBOHOYHBIMH. Pa3-
MHOXAIOTCA B Havyane BAaXHOTO ce30Ha. Passutie ¢ Meramopdoiom. JIHUMHKA HecET
OfIHY Mapy HApYXHBIX NEPHUCTHIX Xa6p.

Otpaa Ocetpoobpastble (Acipenseriformes)

OceTpoobpasHbie 060COBHINCH OT IBONTIOLL 0 CTBOMA Na ews B
KOHUe Naneo3on. OHH OTAMYAIOTCA CYLIECTBEHHOR PEXYKLIHER KOCTHON TKaHH BO
BHYTPEHHEM CKeJleTe, HATHYMEM HHUXHETO BHLIBMXKHOTO PTa, XOPOLIO Pa3BUTOTO po-
CTPyMa X TeTEePOUEPKANILHOTO XBOCTOBOTO T V6 Ba Tenent
BIO/L TENa TAHYTCA NATH PAROB OCOGHIX KPYITHBIX KOCTHBIX HYelryHt («Xy4ex»). Ocerpo-
06pa3HbIM MPHCYLLH apXaUyHbIe YEPTH, TAKME KaK GPRIIraiblie, ApTEPHANBHEIA KOHYC
B CEpALE, CMUPATbHBIA Ki1aNaH B KMWedHKKe. HO NPHCYTCTBYET M IIaBaTeIbHEIA my-
3IBIPb, OTKPHIBAIOWMMACA B MULIEBOA. PacTipocTpaHeH ! TILKO B CeBepHOM NONYLIAPHH.
B otpsine pasnuyalor okoso 30 BHIOB K ABa cemelicTBa — OcetpoBHe (Acipenseridae)
1 Becnonocossie {Polyodontidae).

OCceTpoBHE HACKNAIOT NMPEKMYLUECTBEHHO BONOEMBI YMePeHHOTO nosica CeBepHOH
AmepHkH 1 EBpa3ui, 06pays non ie H Gopmbi.
MpoxonHbie GopMbl OBHTAIOT B MOPAX, OMEIBAIOLUMX NoGepexea Epponu, CHOHDH H
Hanexero BocToka. Ha HEPECT OHM MOIHMMAIOTCA BO BNANAIOLUME B 3TH MOPA PEKH.
TToyTH BCce BUAbI 3TOH IPYNIbl CPABHHUTENIBHO HEMHOTOYMCIEHHB H NOGHBAIOTCH B
HebonblwOM KonuyecTse. Takop, HanpuMep, aTaHTHYeCKUI OCETp (Acipenser sturio),
HEKOTIa HMEBLUHI OrPOMHbIR apean, K cepeauHe XX B. GbLT NPAKTHYECKH TIOAHOCTHIO
HCTPebNEH U ceflyac NHWD B Hebx oM BE.

B KpyNHbIX CHOUPCKHX peKax O6HTaeT MoNyNnpoXoaHoi cCHBHpCkHil océTp (A. baeri),
MecTamu focTHralowWwHi Macew 200 kr. OtaenbHan Galikanbekan NOMYJIALHSA 3TOTO
BHIa OGHTAET B NPHOPEXHEIX BOAAX 03¢Pa, NONHMMAACH Ha HEPECT B pexy CesleHry
H baprysux.

HaubonblinsM BHIOBbIM Pa3HOOGPa3IMEM M XOIANCTBEHHBIM IHAYCHHEM O6AIAKT
oceTpoobpadHbie K3 BacceiHOB Alorckoro, YépHoro W Kacnuitckoro Mopeit, npexae
BCEro, pyccxun oceTp (4. guldenstadti, cm. puc. 86, 4), NpeACTaRIEHHNA KaK Npo-

TaK U HebH OCELIBIMH TI0 TPHYPO MI
K cpeAHeMy TedeHHIo Banru # Ypana.

B pexut YepHoMOpckoro, A3oBckoro W Kacnuickoro 6acceiiHOB 3aXOAHT H KpyT-
HeMlan NpecHOBOAHAs Phifa MUpa — Genyra (Huso huso), ewe B Hadane XX B. NpeBhl-
Wwapiwan 6 M B WIKHY ¥ Maccolt | T. B HelasHee BpeMs CPEAHSsS Macca MOIHHMABLIHXCA
o Bonre Ha HepecT camok Gestyri gocTHrana 125 xr, a caMuos — 70 KI. Y poncTBEHHOR
6enyre nanbHeBocTo4Has Kanyrn (Huso dauricus), obutaweit B 6acceitie AMypa,
IUTKHA TeNla MOXET NOCTHraTh 3,5 M npx macce 380 xr. [IivHa Tena HAalero MeaKoro,
cyry60 MpPecHOBOAHONO BHIA — CTepisau (A. rufhenus) — pefxo Npesniluaer 60 cM,
a Macca — 2 kr. CTepsib BCTPEHAETCA HE TOMbKO B pexax BocTouHoR Eeponu, Ho
Takxe B O6H, UpTHiue 1 Exucee.

Bce oceTpoBbie BEAYT MPHAOHHELA 06Pa3 XHIHH H NUTAIOTCA BEHTOCHLIMH bec-
N03BOHOYHBIMH. JOGLIYY PaIBCKMBAKT [JIABHBIM 06Pa30M C MNOMOLUBIO YEThbIpex
OCA3ATE/IBHBIX YCHKOB, © HHKHE T M phila — nepea PoToBOH
wenbio, CaMmule KPYITHBIE BIAL — Ge/Iyra M Kanyra — HaCTOALUKE XMILHAKH, OHTA0-
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wHecs ppiGoRt. Kak M BHIBI pona Acipenser, 3TO HCKTIOUHTEbHO LIEHHBIE NOPOAbL PbIG,
HCTOUHHMKH [ETHKATECHBIX MTHILEBIX TPOLYKTOB. 3TO NOCTYKHIO MPUYHHON CTHILIKOM
HHTEHCHBHOTO NPOMBICTa MHOTHX BHIOB, KOTOPBIX CMACAIOT OT NOSHOTO HCTPEGeH s
TONILKO SHEPrUUHBIC YCHINA IO HCKYCCTBEHHOMY Pa3BefeHHIo Ha pribodapomax. Oco-
6EHHO NEPCEKTHBHDI 1A HCKYCCTBEHHOTO PadBefleHUA THEPHAHDIE GOPMbI, KOTOPbIE
MOCYT YTPaTHTb CBOM MPOXORHbIE CBORCTBA.

CeMmelictBo BecnoHocosrle {Polyodontidae) npeacTarneHo BCero ABYMs BHAAMH —
Bec/ioHocki W Tcedypsi, KOTOPbIE OTIHYAIOTCA OT OCETPOBBIX OTCYTCTBHEM Ha Tene
KOCTHBIX XY4EK H [UTHHHBIM CTUTIOLEHHBIM TOPHIOHTATLHO PhUIOM B popme Becna ¢
ZIBYMA YCHKaMH Ha ero HixHe# cTopoHe. BecnoHoc (Polyodon spathula), obutaowmii B
BacceitHe p. MHUCCHCHITH, MOXET IOCTHIATh 2 M B IUIHHY H Macchl 6osee 70 kr. [Tutaerca
OH HCIITIOYHTENBHO TUTRHKTOHOM, TUTaBast C WHPOKO OTKPLITEIM PTOM. BTopoi#t npeacta-
BHTENb ceMeitcTra — ricedbyp ( Psephurus gladius) — 00 7 M B WIHHY, OGHTAeT B cpeaHest
yacTy peku AHuabl B Kutae. [utaerca puiboit. OueHb penok. Bronorus He woywena.

WHOPAKAACC HOBONEPLIE PbIBbI (NEOPTERYGII)

CHCTeMATHKE HEONITEPHTHH, NPEBOCXOAALIMX YHCTOM BHAOB BCE OCTANBHEIE IPYINBL
NO3IBOHOYHBIX BMECTE BIATHIC, BEChMA JANYTAHHA M3-la 6OBIIOIO KOMHYECTBA OT-
HOCHTEJBHO CaMOCTOATENbHBIX 1X BeTBel C POACT!
cBsa3aMH. TloyTH Bece OHM BIUTIONEHB! B otien KocricThle (Teleostei), 3a HOXMOYeHHeM
HECKONIBKMX BUIOB, KOTOPbIE CHHTAIOTCA G0Nee NPHMUTHBHBIMMU. [Tpexae ux noMeruany
B IIOYTH NIQNIHOCTLIO BhIMepuIHit Hanorpsin Koctueie raHonast (Holostei). Jo Haero
BPEMEHH B NPECHBIX & 0 yLuap! JUCh NIPENCTABHTENH
ZBYX OTPSIOB — A yunie 1 I IHBIE,

Bonee NPHMHTHBHBIMK CYHTAOTCA NPEACTABUTENH OTpsiaa [TaHunpHHKOD6pasHbe
{Lepisosteiformes, cM. pHc. 86, 5), nony cBo& H3-32 NOK|
HX TENO FAHOMAHOH yewyn (cM. pHc. 81, A). Teto y BCEX MaHUHPHHUKOB UTMHHOE, [IPO-
roHKCcTOe. CNUHHOW M aHATLHBIA TUIABHMKH CABMHYTBI Hajal, K XBOCTY. BerrauyThie
HEMIOCTH HECYT MHOTOYHCIIEHHHE OCTPhIE 3y6hl. UeMoCTHOM CYCTaB pacronaraeTcs
nepea rmajom. HoyIpH oTKPLIBAIOTCH Ha CaMOM KOHLe Mopabl. Tena noIsoHKoB He-
MIOCPEACTBEHHO COMIEMEHB! MEXTY cOBOH CycTaBaMH, 6€3 yuacTust XOpasl. 370 omu-

M (: HYTHIC), GIHHCTBEHHBIH NPAMEDP TAKOTO PoJa Cpedn
pbi6. B KHILeYHUkKe TR IThI TO KJlanaHa. ApTEpHATBHBIH
KOHYC CHabMEH HECKOMBKUMH PAAaMU KNanaHob. SYENCTHIN NAaBaTENLHLIA My3biph
OTKPLIBAETCA B ITHLIEBOR Ha CNUHHOM CTOPOHE.

TManuupHUKH 06HTaIoT B pekax 1 o3epax CenepHON AMepHKH. BecHoM oTKnanbiBaioT
MKpY Ha MEJIKHX, XOPOLIO IPOrpeRaeMBIX MecTax. Bhus JIHIHHKH T
OpraHaMi TIPHWIHNAHUA M OCTAIOTCA Ha MECTE BWIKJIEBA, IOKZ HE H3PACXDAYIOT 3amac
MUTATENBHBIX BEWECTB B XENTOYHOM MellKe. [Tocne ITOTo NEPEXOnsiT Ha ITHTaHHe CHa-
yana p MY M a jarem ¥ puifoft. Bapocibie
0COGH — BCE aKTHBHBIE MXTHODATH, XHIAHUKM-3ACANTHKH.

Hanbanbitieit K3IBECTHOCTHIO H3 6— 7 BHAOB NAHLMPHHMKOB IIQNBIYETCS MaHLMpHAs
uryxa { Lepi: osseus), pexu # o3épa CLLIA. Moxer gocturate [,5 M
B ANHUHY. YNOTPeGASETCH B NUILY MECTHBIM HACENECHHEM.

EZMHCTBEHHDIH MpeacTaBHTENb OTpsla AMHeo6pasHele (Amiiformes) — manHas
pbiba, WIH aMus (Amia calva) — B CBOEM COBPEMEHHOM COCTOSHMH YTpaTHia 60k

18




LIIMHCTBO APXAMYHBIX TIPHIHAKOB. Yelllys THIIEHA TAHOMHA M TOXOXKA Ha LIHKJIOMIHYIO
YelyIo KOCTHCTHIX PI6. XBOCTOROR INABHHMK OTYETAHBO TomouepKaneH. M3 npumu-
THMBHBIX IPHIHAKOB HAJOBEM TYISPHYIO IUTACTHHKY — CHH3Y MEXIY BETBAMH HHXKHEH
YEMOCTH, c1abo Bhl iH cn it KNANaH B KK . AluencTrit rapa-
TE/IbHBIf My3BIPb OTKPBIBAETCA B [THILIEBOA CO CNHHHOA CTOPOHBI M MOXET GIYXHTb ISt
BOMYUIHOTO AbIXaHuA. Camell MeHbIIE CAMKH (JUTHHA ero Tena 50 cM npoTHs 70 cm)
H MMEET APKYIO IeNEHYIO OKPACKY, TOIA KAK CaMKa B XPp: DI

ToHa. Bo BpeMs HEPECTZ MOIAHEN BECHOM HA XOPOLUO NPOTPEBACMBIX METKOBOLBAX
CaMILl CTPOSIT M3 BONOPOCTIEH MIOCKHE THEIA AMAMETPOM OKOJIO TIONYMETPa. AMMUA
notpebnsier puby H GECIOIBOHOYHBIX, NPHYEM MTOAPKIBAET HX PECYPC H MOTOMY WILBET
BpeAHOH prIboii.

QTAEA KOCTUCTBIE PhIBbi (TELEQSTED

O6benHaeT NpUEAMIHTENLHO 26 840 coBpeMeHHBIX BKAOB (Mo AaHHbIM J. S. Nelson,
2006, ato 96 % Bcex X BUOOB phi6), 40 oTpsLaOB, 448 cemeNcTn
4278 ponos.

DBOMIOLHOHHO KOCTHCTbIE PbiBbl chOPMHPOBATHCH B MO3HEH IOPe Ha OCHOBE
OpPTaHH3AUMH KOCTHBIX FaHOWAOB (MO3AHHX KOCTHOXPALLEBHX). CPean XapaKTepHbIX
NPUIHAKOB MOYTH NOMHOCTLIO KOCTHBIN CKeNeT (106aBHIMCH BEPXHEIATHIONHAA KOCTh
M €IIE HECKONBKO KOCTEH MOITOBOrO YEpena); TOMOLEPKANLHBIA XBOCT, 38 PEIKHMH
MCKITIONEHHAMM (Y TPECKOOBPAa3HbIX — AMHLEPKANLHBIN, T. €. BHYTPEHHE CHMMe-
TPHUHBIH), YEUIYH KOCTHBIE IIMIIIONAHOTO KM KTEHOMAHOTO THIMA {y MHOTHX DHE
KOXa rauias), CIIMPaisHBI KIaNaH B KUIIEYHHKe OTCYTCTBYET; MOJIOBBE NPOTOKH HE
TOMONIOTHUHE! BONLGOBY H MIOJIEPOBY KaHANAM; TLIABATENbLHEIR NY3LPb MOXET GHTH

HAIOM ¢ (y nprMUTHBHBIX BopM). PaiBiBalollinecs Ha NATOR
#abepHOR Ayre KOTOYHbIE 3Y6bl PACIIMPSAIOT NHILEBbIE ANANTALKK KOCTHCTHIX pbib.

TpaKTHYECKN BCE COBPEMEHHBIE TMPEACTABATENH OTAENA KIBECTHBI, IO KPanHedH
Mepe, C KOHLA NajleoreH-HeoreHa (TPETHYHOro Nneprona).

Paameps! coBPEMEHHBIX KOCTHCTHX pbi6 BapbHpYIOT OT 10 MM (6piuku) A0 Gonee
4eM 10 M {cennnsHbie KOPOH; CM. pHc. 86, 7), a2 Macca — OT HECKONLKHX TPAMMOB 0
TOHHBI. HeKOTOpbIe BHALI KOCTHCTHIX PHIG BCTPEYAIOTCA B BEPXHHX KAacKamax pek Ha
BBIcOTax A0 5200 M Hax ypoBHeM Mops (THOET), 6CTb M OBHTAaTENIH OKEAHCKHX TIyGHH,
npessiaiomkx 8 000 M. HekoTopbie XHUBYT B ropf4Mx MCTOYHHKAX NPH TeMnepaType
44°C, npyrve Xe CTIOcOGHbI BLUIEPXHBATh OxXTaxaeHHe 10 —2 “C. MX MOXHO BETPETHTL
B 038pax ¢ CONEHOCTbIO BOALL BTPOE BblILE, YEM Y MOPCKOH, B HIIEHHOH KHCAOpoaa
BoAe 3a60OYEHHBIX BONOEMOB, B MON3EMHBIX 03EPAX M Aaxe Ha Cylle (MIMCTHIA Nphi-
IYH, LEANOHCKHA OKYHb, PEYHOM YTOpb, HEKOTOPBIE COMOBbIE).

NoaotaeA Ocreornoccomopdbi (Osteoglossomorpha)

HeBonbiwas 1 OTHOCHTENIBHO ap; rpynnar TPONHYECKHX phif,
OTY4ACTH CXOMHAA ¢ KOCTHBIMH TaHOMNaMH. Y HEKOTOPHIX BHAOB CTAGOAYEHCTHIR K YCH-
JIEHHO KPOBOCHaGXaeMblit IUTaBaTe/IbHbI Ny3bipb, BOIMOXHO, NIPHIOAEH B KayecTee
[0GABOYHOTO OpraHa AkIxaHMA. M3secTHe! ananausy K 3260Te 0 MOTOMCTBE BILTOTh 10
BBIHAIIMBAHHMA MKPHI BO PTY.
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Otpsa ApasaHoobpastbie (Osteoglossiformes)

3y6b! Ha napacdeHOMIE M KOCTAX MOABAILIMHOM IYTH NOIBONAIOT BLIMQNHATb Pe-
XYWHA yKyC, 3y6aMH BOODYXEHBI T2KXKE JAIHAR M HADYXHAS KPUIOBHAHBIE KOCTH.
OKONO AECATKA BUAOS, HAaCE/AIOLIHMX 3aPOCLIHE BOXZOEMbI TPONHYECKOR 30HK. B Bopax
Bpaaunun BcTpevaeTcs apananma Arapaima gigas LIHHON 10 2,5 M, OOHa HI KpyO-
HeALHX NPECHOBOHBIX KOCTHCTBIX PhIB.

K 3ToMy e OTpfily OTHOCAT KITIOBODLUIOB, HIH CIOHODbINOB {Mormyridae, tpu-
MepHo 200 BumOB), obHTaTenelt Hia M MHOTHX pex TponHueckoit AdpHkH. st HHx
XapaKTePHBl BLITAHYTbIE B BHAE X060Ta M CNeTKa OTOTHYTbiE BHH3 YEMIOCTH Pa3HO-
06pa3Horo cTpoeHns. Haubonee nHTEpecHa MX CIOCOBHOCTD HCMONB3OBATE cnaboe
3NEKTPHUECKOE M0JIe {TEHEPATOPbI PACTIONOXEHB B XBOTE) [ OPHEHTALMK B MYTHO#M
BOZE, HOWBIO, 3 TAKXKE /LI KOMMYHHKAUMH. B CBAIM C 3THM YPEIBBINANHO YBENHUEHBI
MOMKEYOK M oBwwas [oas Modra a Macce Tena (6onee 12 %, kak y yenoneka). Makcu-
MatbHas LIHMHa Tena 1 — 1,5 M.

[1peACTaBHTENTH HEKOTOPBIX PONOB HEPEIKO AOCTHTAIOT OMHOTO METP2 MTHHEL, HO
€CTh YKa3aHHA O BCTpeHax phi6 ATHHOH 1,5 M. KPyIHbIe BHIBI HMEIOT MECTHOE TPO-
MBIC/IOBOE 3HAYCHHE.

Moaotaea 3aonomopdsi (Elopomorpha)

[ins npeacTapuTeneit 3TOM TPYMIH KOCTHCTHIX PHG XapaKTepHa cBOeoGpaiHas
no ¢opMe Tena TMYHHKa nentouedan («yakoronos»). OHa o6nanaeT HecOpa3MEPHO
MATEHBKOH rONOBOM, TUCTOBUAHA, MONYNPO3PaYHA, CHIBHO DPaCLIKPEHa MO BEPTH-
Kati, O6BIYHO 10 10 cM LnHHON, HO B MpPEACABHOM Ciydae — MouTH Ko 2 M. B xone
MeTaMopd03a (IpeBPALLEHHUA THUMHKH B MATbKA) JUTHHA € TENa PE3KO COKPALLAETCH.
K 3nonoMopdam OTHOCAT 4eTbipe oTpana i 6once 850 COBPEMEHHBIX BHAOB.

Orpsa TapnoxooGpa3suxsie (Elopiformes)

OTpAR BKTIOYAET TPOITHYECKKX U CYBTPOMUYECKUX MOPCKUX Pbi6. MX NpHMUTHBHEIE
0cOGEHHOCTH — HEMapHas TyNApHas TNACTHHKA Ha BEHTPAILHOM CTOpOHE HUXHER
YEMOCTH (KaK Y aMHH), apTepHalbHEIH KOHYC B cepaue. TH phibbl MPeANONOXHTE b-
HO He M3MEHWINCh ¢ NMOIMHEH fopb. ATNaHTHYecku# TapnoH (Megalops atlanticus),
obnanatens 06TEKaEMOTO, HEMHOTO CXATONO ¢ GOKOB Tea KIaCCHUYECKMX OUEPTAHMI,
JLOCTHTAET B UTHHY 2,5 M.

Ot1psa YrpeoGpasnuie (Anguilliformes)

Poifam SaHHOTO OTPsIA PHCYINA CBOEOBPaIHAs, IPHUEM IANEKO JALIEAIIAs ClIEUH-
TMIAUMSA Ha OTHOCKTENBHO MPUMHTHBHOM MOD(ANOrHIECKOH OCHOBE. 3TO XHILHHKH,
obGnanateny 0 Tena, Blé K XH3IHH Ha [IHE MODS HJIH TIpe-

X & BCIL B HOpaX M Har KaMHEHR,
cpenH xopanoBbiX pHoB. X 06BNy COCTARIAIOT, B OCHOBHOM, BECIIO3BOHOYHMIE.
B MOpPAIX BCTPEYAIOTCA A0 DYBHH B 4 KM, 0cOBeHHO MHOTOUMCIEHHBI H Pa3HO0Opa3Hbl
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B TponuKax. DT PLbsl NOTHOCTHIO YTPATHIH GPIOLIHBIE MTABHHKY H TA30BK MOAC;
JIUIUD HEMHOTHE COXPARHIIM OCTATKH KOXHAIX YCUIYH, HEPEAKO CHILHO PenyLMpPOBaHbI
TaKXKe TPYAHbIE TIABHHKH, 2 IUTEYEBOR NOSC OTACIEH OT Yepena. YacTUYHO peldyuy-
poBaHa xabepHas KPEILKA, MANO HAPYXHOE XAGEPHOE OTBEPCTHE, OTCYTCTBYIOT Xa-
GepHble TRIMHHKH. [IPEAYENIOCTHEIE KOCTH, COLIMMK M 3TMOMIHBIE KOCTH CpALeHbl B
EAUHBIA MOHOMHUT.

EBpomnefickH# yropb (Angm[la anguilla;, puc. 86, 9) XMBET B pexax W 03Epax, mu-
TafAch GECMIOIBOHOYHEIMU H MENTKOM PHIGOI, MOXKET AOCTHIATh 1,5 M LNKHB! H MacCh
10 6 KI. ¥Tpi — NPOXOAHBLE PHibbl, I ONHOKPATHOTO PAa3MHOKEHHA (B BOIPACTE
9— 12 net), OHH NPEATIPHHHMAIOT TATBHIOK MHIPAUMIO, 4 — 7 TBIC. KM, KOTOPAA MOXET
BK/I0YATh MEPENION3aHue NO Cyilte, B ATIAHTHKE TPOXOAMT MOX BCTPEYHBIM TEMBIM
TeyeHHeM FonbdeTpuM u 3akanYMBaeTcs B CapraccoBoM Mope. 3AECh YIPH HEPECTATCH
u noruBator. Ux nuunnku-nentouedans mewenHo apeftdylor k GeperamM Espomnst
sumecTe ¢ Fonedetpimonm. Yepes 2,5— 3 rona oMM NPEBPaIlAIOTCA B NIOAYIPOIPAYHBIX
ManbKOB, TaK Ha3biBAEMBIX CTEKASHHBIX YIPeil (MHOMR 4O § CM), KOTOPbIC AKTHBHO
3aceNIAOT PEKH W MofiMeHHbIe 03Epa (TIpy naBoxKax). 3AeCh OHH XMBYT A0 CBOEH He-
PEeCTOBON MHIPALIMH.

MypeHs!, NpeAcTaBUTENH cemeficTBa Murenidae, XHBYT MOYTH HCKIOUHTENLHO B
MOPAX. DTO cepbEIHbIE XMUIHUKH, OHU MOTYT UMETb KPYTIHRIE Pa3MepHl (10 3 M LTH-
HOM) H ONMAaCHB AT HBLIPANBLUHKOB. Y MYpeH OTCYTCTBYIOT IPYAHBIE TUTABHHKM, MPH
MANEHBKOM HaPYXHOM XaGEepHOM OTBEPCTHH HECKONBKO PERYLIMPOBAHH XaGepHbie
RYTH; TONLKO YeTBEPTast AYTa yCHICHA M NONAEPXKMBAET CIELMGHUIHYIO LA ITHX PHIG
«INOTOMHYIO HEMOCTH», BOOPYKEHHYIO KPYTTHBIMHM OCTPhIMH 3y6aMH.

B otpan YrpeoSpasHbie BKII0YaOT 15 ceMeficTB ¥ NpiMepHo 790 BHAOB.

Otpaa MewkopotooGpastble (Saccopharyngiformes)

BTHX pbl6 CYUTAIOT NPOMIBOIHBIMH OT YTDER H NPUTOM Haubonee HIMEHEHHOR aua-
TOMMWYECKH IPYNINOA TIO; X KUBOTHBIX. Bo) o1 Eurypharynx it
{cM. pMc. 86, J6) — yHHKaIBHBIM CPEOH KOCTHCTHIX PLI6 o6namatens MATH XaGepHbIX
AT ¥ IWecTH XabepHHIX 1eNed, MATeHbKHE XaBEpHLIC OTBEPCTHA PACIIONOKEHE! ¥
Hero 67HXe K aHATLHOMY OTBEPCTHIO, HEM K NMEPEINEMy KOHLLY Tena. COGCTBEHHO
MEUIKOPOTOB HaBecTHO 10 BUAOB. OHM XMBYT Ha DIy6MHAX | —S5 ThiC. M, JOCTHraOT
75 cM IIHHBI. [HFAHTCKHE YETIOCTH, CIOCOGHBIE NPONYCKaTh OTHOCKTENBHO KPYTIHYIO
[BOGHMY, JAHKMAIOT 0K0J10 20 % IUTHHBI Tela, OCTANLHOW Hepen CHILHO MIMEHEHHOTO
CTPOCHHA €1IBa IaMETEH HAl HHMH. Y MELIKODOTOB HET KOCTCH XaGepHOR KPHILIKH,
nyqeR P T TUIABHHKOB, DEGED, HellyH, NIapaTeIbHONO
TIY3BIPA, XBOCTOBOTO IUTABHHKA.

Bcero B oTpszne YeThipe ceMecTBa, 28 BUIOB.

NoaoTaeA OcrapyokaoneoMopdb!
(Ostarioclupeomorpha)

[o]3} ITh HazoTpAans K ¢ ¢ Kocr B PaHre NoAoTAENa
CTaNy B HeflaBHee BPEMA N0 BTUAHAEM CXOICTBA ITHX IPYTIT B OGNANaHHH HMEMEHTAMH
BeBepoBa anmapata (cM. ¢. 148). B npenenax nepporo u3 HHX IPHHUMAIOT ONMH AHLIL

174



orpsan CenhaeoBpasHhie, MPEIKH KOTOPLIX HIBECTHR CO CPEAHETO TpHaca. Bropoii Ha-
ROTPA, TIO COBPEMEHHLIM NPEACTARNEHHAM, BKITIOYAET MATH OTPAAOB.

O1psA Ceabpeobpasnbie (Clupeiformes)

Jns 3THX PHIG XAPAaKTEPHbI PACWIEHEHHbIE, MATKHE JIEMHAOTPHXUH, Ganblloe KO-
JIMYECTBO XPALLA B MOITOBOM YEpere; CKaToe ¢ 6OKOB CepeBpUcToe Teo, 1erko ona-
naiowas yewmys. 3y6bl MEIKHE, Y MHOTHX OTCYTCTBYIOT. B GONBLIMHCTBE 3TO CTalHble
nenaruyeckue pribhbi, HaCERIOLIME MOPA BCETO 3eMHOTO wwapa. Cpeau HUX HeMato
NPOXOAHLIX GOPM, ECTb K NPECHOBOAHBIE BHABL. B 0Tpsine NATHL ceMeMCTs H 364 BHAa.
MHorHe UMEKT BOBLIOE NPOMBICIOBOE 3HAYEHHE.

Hopseexckan cennib Clupea harengus ¥MBET B CeBepHOR ATIAHTHKE H NPUACTAIOLINX
mopsx CesepHoro JlenoBHTOro okeaHa. 3a 20 — 25 fieT XH3HH [IHHa TeNa 1oCTUraeT 36 —
40 cm. PaamuHoxeHne npoxoaut B6nu3n 6eperos Hopeeruun, Mcnananu, I'peHna-
auy, Kanaasl, ¢ 5—7 net. [Tocne HepecTa CTau YXOAAT B MOPE AAIEKO HA CEBEP ANA
orkopMa. Canaka, MeCTHas ¢OpMa ITOR CENBIH, COCTARNAIOIIAA TIOYTH MONOBHHY
ynoBa B BanTHACKOM MOpE, CO3PEBAET YKe K BO3PACTy 2~ 3 rofa, AOCTHIAET ANKHbI
13— 15 cM. EBponeiickuit Wpot S. spraffus, BaXHbI 06bEKT NPOMbBICAA H KOPMOBOH
PECYPC A1 MHOTHX BHOOB KPYNHbLIX Phif, OGMTAeT BONbLIMMH CTaAMK Ha Bantuke,
B ATNaHTHYECKOM oKeaHe, CpeansemMHoM U UEpHOM Mopax. UeTbIpEXIeTHHE PLIOKH
MMET 12— 15 cM LIMHBI.

KpynHag cennab yepHocnuHka Caspiolosa kessieri (InHO# 0o 50 cM) — NPOXOAHOM

B1A U3 YépHoro u K 0 Mopeit. Coap ¥ 3—4 rogam. Jlo cTpouTenscTBa
TUIOTHH 3TH PLIBH! NOAHMMaNHCL No Bonre Ha 2— 3 Thic. KM (1o 30 — 70 KM B CYTKH).
Camxy BLIMETBIBaIOT 10 135— 310 Thic. . YacTb mp Tefel nocne He-

pecTa norubaer.

K cenbaeoBpa3HblM OTHOCATCA TaKXKE TIONBKH, MM KHALKH, 3TO HETHIpe BHAA
pona Clupeonella u3 Asopckoro, YépHoro u Kacmnuiickoro Mopeil. 3T puibbi BecbMa
MHOTOYHCIEHHB], MHTEHCHBHO NPOMBILLTAIOTCR, CIYXAT KOPMOM MHOTHX LEHHBIX PG,
B TOM YHCIE M CeNBICH.

BaxHbiH MPoMbIcoBbif Bd YEPHOTO M AJOBCKOTO MOpell — Xamca, WM eBpo-
nedickui aHuoyc (Engraulis encrasicholus), onnH u3 140 BHOOB MEAKMX CTaRHbIX
pHIG ceMeficTha AN 1e (El i ). POCTPaHEHHOrO INaBHbIM 06Pa3IOM
B TEIBIX Bofax. TIHTIOTCA IAHKTOHOM, BEAYT NejlarHYeCKKA 06pa3 xuaxu. Mono-
BOH 3PEJIOCTH NOCTHIAKT B BOIPACTE ONHOTO rofa, XHBYT 3 rofa, BHpacTad Ao 12 cM.
LeHHsi# NMILEBOR PECYDPC 1A MHOTHX KPYTIHBIX XHIUHBIX PHI6; K OCEHH HAKAIUTHBAKOT
PEKOPAHOE KONMYECTBO XHpa — 00 28 % Macch Tena.

Haaotpsa KoctHonysbipHbie
(Ostariophysi)

K 3TOMy HaZoTpsaay OTHOCHTCA 60. TBO C4 HBIX NP puib,
MOYTH § THIC. BHIOB NATH OTPAROB, OGBEAMHAEMBIX TAKUMU OBLLMMH CBOACTBAMH, KAK
BeGEPOB anmnapar, YCTAHARIMBAIOWIHIA KOCTHYIO CBA3b MEXULY NNABATE/ILHBIM My3bIPEM
M BHYTDEHHHM YXOM, H ONHOK/ICTOUHBIE «Xe/e3bl HCMYras, BEIACAAIONINE B BOLY NPH

MOBPEXAEHHH KOXH XHMHYECKHA CHTHAI ONAacHOCTH.

172




O1paa KapnooSpasusie (Cypriniformes)

B OCHOBHOM PacTHMTENIbHOSAHBIE PHIGKL, IIHPOKO PACTIPOCTPAHEHHLIE B CeBepHON
Amepnuke, Eppone, Amn u Adprke, Ho He B HOxHOW AMepuke, pcero Gonee 3 250
BunoB. HeT 3y60B Ha YETIOCTSX, JATO y MHOTHX BETUK M IIPOYCH MIEMEHT MATON Xa-
6epHOl Ayrd, HeCYIMH HMKXHME MOTOYHBIE IYGH, KPYITHLIE H COXHbIE, MoOWHas
MYCKYNaTypa 3TOH LYW NO3IBOAAET phibe PacTHPaTh KOPMOBBIE OGBEKTH O POTOBON
«OKEPHOBOK», 3aKPeIUTEHHbIA Ha BBIPOCTE 3aThUIKA, B TOMKYIO NACTY, NOCTYNAOWYIO
TIO THUEBOAY HEMOCPEACTBEHHO B ABEHANUATHNEPCTHYIO KHMILKY; XEeIYAKa Y STHX
DbI6 HeT. MMeeTCs MAKCH/UIADHBIR anNapaT, BLABKIAIOLUINY NDH PaCKPHIBAKHM PTa
BTOPHYHYIO BEPXHION YETIOCTh B BHAE KOPOTKOIO X060TKa. Ilo cBoeMy pasHoobpasuio
Kaprnoo6pa3Hble NPEeBOCXOAAT APYIHE IPYNIIE NPECHOBOAHKX P56, 0OCO6EHHO GoraTo
OHM NpencTasieHb! B Bonoémax AdpHkH M HOXHOK AImK. Hx mutanue paiHooGpas-
HO, B PaHHEM BO3PACTE [MABHLIA KOPM ~ JOOMIAHKTOH, NMO3KE MHOrME CTAHOBATCS
6eHTOaraMK — COGMPAIOT KOPM Ha IpyHTE WIH JaXe POIOTCA B HIe, — TaKue, KaK
neu U xapach. XKepex ¥ rolaBlb — aKTHBHBIE XWLUHHKH, TIOEJAIOWME MENKAX Phib.
YHCTO pacTHTENBHOAAHBIE — aMypP H TONCTONOGHK.

B oTpsie HEMATO BaXHBIX NPOMBICNOBLX BUAOB. CPean HHX MEPBEHCTBO AEPXHT
BOGMa, XHBYlas B OTIPECHEHHBIX akBaTOpuax K 0 MOpSi, — Mp
copma rnoTsbl (Rufilus rutilus). CymecTBEHHYIO POb B 3TOM TUTAHE HIPaIOT TaKXKe
cadaH {Cyprinus carpio), newt {Abramis brama), xepex {Aspius aspius). Mene wau,
TaKue KaK neckapu (Gobio), BrioHbl {Cobiris, Misg ), BepxoBkH (L
06pasyloT BaXHOE IBEHO B LIEMAX NUTAHUA NPOMBICIOBKX Ph6. ECTh BaXHKe 065-
€KTBl HCKYCCTBEHHOIO Da3pefeHHs — KYNBTYPHbIE NOPOAL Ca3aHa {Kapiie), Genmit
amyp (Crenopharyngodon idella), Toncronobuxu (Hypophthalmichthys molitrix n
Aristichthys nobilis). Tlocnennne Crnoco6Hbl OYHILIATL BONOEMBI OT PaCTHTEIBHOCTH,
TIPETIATCTBYS MX 3aDacTaHHIo,

O1paa XapauuHoobpasHule
(Charociformes)

Otpsn HacyuThiBaeT no4ti | 700 Buaos. [pecHoBoaHbie puIGH AGPHKE H AMe-
puKH, npexae Bcero KOXKHOA AMEPUKH, II€ OHK COCTABIANT HE MEHEe NMONOBHHH
i} AMa30HKH {; xaprnoo6pasHbix). OYeHb paIHOOOPaIHB
1o ¢opme Tesa H pasmepam — oT 1,5 cM noutH a0 1,5 M. Cpenn XapallHHOOGpaIHbX
€CTb M PACTUTEIBHOSANHbIE, H TUTAHKTOHOSANHbIE, M GEHTOCOSAHbIE HOPMDI, H AKTHBHLIE
XHIUHHKH, B TOM YHC/IE 3HaMEHHThie NHpaHbH (Serrasalmus). OcTphle TpEYTONbHbIE
3y6bl M TIPOYHBIE HEJIOCTH C YPEIBBIYARHO CHIBHOH MyCKyNatypoh NO3BONAIOT 3THM
CTalHBIM PHIGaM IETKO OTKYCHIBATD Y KPYNHBIX KUBOTHEIX HEGOBLIHE KYCOUKH MATKHX

MXT

TKaHeH, BCKOPE OCTARMAS TONbIH cKeneT. CepbéaHyto b OHH

NAIOT 1 ANs YenoBeKa. K 9ToMy OTpsily OTHOCATCH MHOTHE NIONYAAPHEIE AKBRPHYMHbIC
PhiOL — TEPHELMH, TETPbI, HEOHBI K Ip. K u (Ge Ca H
IUMHOH YyTh Bonee 6 cM) NOBIT Ha OKO. BLINpLITHBag
M3 BOJBI M M1POMETAN AECATKH CAHTUMETPOB aKTHBHLIM MAILYLIHM NosieToM. Kphlabamu
CyXat rpyAMBIE I 6 BBICOKO Ha CIUTIOCHYTOM ¢

60KOB TeNte PhiGKH. CHABHO BHICTYMAIOIIMA IPYIHON OTAEN BMEIIAET «NETATENBHYION
MYCKYnatypy {10 25 % macchl Tena).
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Orpaa Comoobpaanbie (Siluriformes)

MuoroyncneHHas rpynna — Gonee 2 800 BunoB. [To4TH BCe OHM MMEIOT XapaKTep-
Hy10 (POPMY Tena, KaK ¥ OBGbIKHOBEHHOTO coMa. KoXa y GOIBIIMHCTBA roflad, HO Y NaH-
UMpHHUKOBbIX coMoB (Callichthyidae) oHa conepxHT KOCTHBIE MIacTHHB!. Ha yenrocTax
HECKQ/ILKO PANOB MENKHX 3y60B, OKONO pTa — nap ycukos. Bonb: B0
TOMHYECKHX BHAOB Menkd (3 —6 cM MTHHBL), Haw coM (Silurus glanis, cm. pyc. 86,
11} pe3ko BBLOGNAETCA KPYITHBIMH pasMepaMH — 0 4 M ITHHON U Maccok 1o 300 kr.
PacnpocTpaHeHs! YacTHbIe MPHCNOCOBNEHHA: IPHCOCKH Y oGHTaTeNneRt TOpHbLIX PY4bEB,

NoGABOYHBIE OpTaHbl ABIXaHHsA Y obuTaTened sap BONIOEMOB C HEYCTO! I
D PEXHMOM, Th b TI0 Cyltie. INEKTPHYECKHH COM
( Us ) M3 pek 3 7t AQPHKH HMeET 3NeKTPHYECKHA opraH (10

1/4 macchl Tenta) ¢ paspsizaMy 10 400 B, oH OKDYXaeT TYJOBHILE CTYAEHHCTHIM CTIOEM
M NPEANONOXHTENBHO BOJHHKAET He H3 MYCKYNAaTYDHI, @ U3 KOXKHBIX XKeles.

BonbIHHCTBO IHBIX — - M, HO ECTb CPEH HHX GEHTO-
darn, maHmHod)aru M [aKe HACTOSILUME NTAPa3UTB] — METKHME AMEPHKAHCKHE COMHKH
poros p dellia, KOTOpbIE Y1 CA Ha Xabpax KPyMHbIX pbi6 K

COCYT M3 HUX KpOBb. EcTb npUMEpE! 3a60TbI O NOTOMCTBE — OXPaHa KITALKK HKPBI Ha
IHE B CTIEUKANTLHO BRIPLITOR HOPKE H/TH BLIHALIMBAHHE HKDH BO DTY.

B 0Tpriic HEMATIO IPOMBICOBLIX PbIG, B YACTHOCTH OGLIKHOBEHHbIH COM — OGBEKT
JI0Ba M PaIBEAEHHA B MPYIOBBIX XOIANCTBAX.

O1psa [MMHOTOOGPA3HBIe, AU JAeKTPHUYeCKUe Yrpu
(Gymnotiformes)

OTpsin HEMHOTOUHCIIEH, B MEM 4yTh Goutee 130 BunoB. OHu pacnpocTpaHens B LleH-
TpanbHo# 1 FOxHoi AMepuke. MMeIoT yrpenono6Hoe Teno ¥ cHUTaIoTCA GAXIKKMME TI0
OTHOLUEHHIO K COMOOGpaJHblM. Hx ANEKTPHYECKHE OPraHbl [IPOHIOLIK H3 HCpBHOﬁ H
MblIeYHOH TKaHK. [eHepUpyeMBIe TOKM HCTIONB3YIOT AUIA OPHEHTALIMH, BHYTPMBHIOBOTO
ofWeHNUs, HO TaKXe [UA 3ALUNTH H HAMAAEHHs Ha JOGBIYY. ¥ WIEKTPHYECKOro Yrps
{(Electrophorus eleciricus) py TMHE Te/a CBhIINE 2 M ITABHBIA INEKTPHYECKHI OpraH
{OKOJIO TPETH Macchl Tena) AaéT paipsaa 1o 650 B npu cue toka g0 1 A. lo6aBouHbie
HHM3KOBOJIBTHBIE OPraHbl JAKOT MYNLCHPYIOLLME JOKAIHOHHEE HMIyIbchl 10 SO B 1 ¢,
TN0-BHIMMOMY, OTHACTH JaMeHAI0LLKE 3pekte. CriocoGeH ANILaTh aTMOCGIEPHEIM BO3-
nyxom Gnarofaps 6orato BacKyaspu Y OpraHy B POTOBOH IMOJIOCTH.
ECTb YKa3aHHMA Ha Pa3BHTYIO 3a60TY O NOTOMCTBE {OXpaHy MOJNOIK).

NoaotaeAa Hactoswme koctuctble poibel (Euteleostei)
HaaoTpsa NpOoTaKaHTONTePUruM (Protacanihopterygii)

O1psa KoprowkooSpasHbie (Osmeriformes)

B otpsine 6onee 80 sunoB BEHHO X M X
pei6. EBponefickas xopowmka — Osmerus eperlanus (1o 20 cM ATHHOMN, XHBYyLUas 10
9 IeT) — OTHOCHTCA K TPOXOAHBIM BHAAM. OGHTaeT B PHOPEXHBIX MOPAX EBPONEI, B
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npenenax Poccuy B Benom u bantuiickom Mopsix. O3gpa 3THX Xe palloHOB HacendeT
ocemnan GopMa — Gonee MenKHit cHeTok (8 — 10 cm). MpoMuiuLiAoTes 06e GOpMHI;
CONEHO-CYIIEHBIA CHETOK LIEHHTCH KAK IAKOMCTRO.

Otpsa AococeobpasHbie
(Salmoniformes)

B HacTosmee BpeMsi OTPAL TONKYETCH BECBMA YIKO: B HEIO BKIIOHAKOT OQHO Ce-
MEHCTBO 1 0Kkoo 70 BrIOB. TIpeXxae CYHTATHCh GIHIKHMH K CeNnIeoSpastbiM, HO, B
OTAHYME OT MUX, WMEKT HENPEPLIBHBIA DA OTBEPCTHA GOKOBOR NHMIH B MOCTENO-
BaTENBHIX YEIWyAX. B MOIroBOM Yepene MHOTO XPALLIA. Y BCEX GTEHECTBEHHLIX BUIOB
OTPAAA €CTb XHUPOBOW NMIABHUK (3aOHHA CMUHHON — ManeHbKHA H Gea nydent). Ectb

{(maxe ry bie). ble H
B oTpsiie HeMao UEHHBIX OBBIX BHIOB, MPEKPACHbIM MACOM,
«KpacHoft» Mkpoit. D10 e K prbn Cy O MOAYWAPHSA.
H. TIpH oe HMEIoT T He JIOCOCH pona
Oncorftynchus. PrGL pacTyT W Har , KOYyS 10 HacTH THxoro okea-
Ha. Y ropl (O. gorbi ) BO3pacT H 2 roa nip# ke 50 — 60 cM,

y xerer (O. keta) — ot 3 10 5 net npn anuHe 70—90 cm u Macee 5— 10 xT, y yaBuIYH
(O. tschawytscha) — ot 4 0o 7 7T DK INTHHE IO METPa H MACCe WHOTAA CBRIE 25 KT
B onpenenénnpii ce3oH roga (MHOM ANS Pa3HbIX BHIOB W JaXe MOMyIAUKI OTHOrO
BHIA) PHIGEI ABHKYTCA TUIOTHBIMH CTAAMH K TIOGEPEXBAM, JAXOLAT B PEKH, NOAHAMAACEH
BBEPX 10 YMACTKOB C FANEYHLIM TPYHTOM M GbICTPbIM TewerHeM. [IpH ITOM OHM npu
TOMOIIH OBOHAHMS OGLIYHO HAXOLAT CBOIO «POIHYIO» Dexy. KeTa rmo AMypy u YccypH
npoxomHT 10 1200 kM, a yapsida no p. KOkoH — naxe 1o 4 000 km. B pekax pubut He
THTAIOTCH; JANACKH XHPA CHIKZIOTCS 32 BpeMs NMyTewlecTeus ¢ 8 — 10 % 0o dosedi mpo-
ueHTa, K , 4aCTHYHO MBI, HO HIET 103pEBaHME
TIONOBBIX IPORYKTOB. O, ¥ phi6 ¢ GpaiHuit HapAa: H3IMEHAETCA
OKpacKa, ¥ CaMUOB YBEJHYHBAIOTCH ¥ HCKPHENRIOTCA YeNIOCTH, BRPAcTaeT rop6.

Ha HepecTwIHUIE caMKa, CTaB TOJIOBOM ITPOTHB TEYEHHS, XBOCTOM paIGpacHBaeT
TIBKY H BbIpbIBaeT AMy 30 — 40 cM Iy6MHOM M 10 | —2 M AnHHOM. 3aTeM OHa BRIME-
THIBAET B AMKY KPYITHYIO HKDY, IHaMETPOM 10 7 — 9 MM, CDaBHHMTENLHO HEMHOTO, BCETO
1,5—4,5 THIC. MKPHHOK Ha CaMKy, THIUb ¥ 4aBuiMM 00 14 Thic. Haxonmumnitcs psmoM
camell NOMHBACT HKPY MOJIOKAMH, CAMKA JACHITAeT HKPY ranbkoft, Hacknas 6yrop, W
0 10 qHeR OXpaHSET CBOK KNAIKY, OTIOHAS JPYIHX TOTOBSLIMXCA K HEPECTY CaMOK.
3aTeM HCTOWEHHBIE NPOMIBOOHTENH NIOTHEAIOT. [LIsA BCEX THXOOKEAHCKHX JlococeR
XapaKTePHO OZHOKPAaTHOE (MOHOUMKIIHYECKOE) PaMHOXeHNe. brarogapa Takomy
PeXHMY oBCy¥UIaeMBIC BHIB HE TONBKO AOCTABNAIOT CBOE MOTOMCTBO HA OTPOMHEE
PACCTOSHHS B OTHOCHTEILHO BE30NACHBIC YCIOBHS C YHCTOMH H XODOUIO a3PHPOBaH-
HOM BOHOM, XOTH ¥ GeIHLE MUIIEBLMIMH pecypcaMH, [TOMIMO 3TOro, OHHM YIOGpAIOT
ITH aKBATOPHH CBOUMM TENAMH, IDHHOCH B HEX M3 THXOMO OKeaHa OrPOMHYIO Maccy
BHOreHHOTO MaTepHaia.

Hxpa uukybupyercs 100 — 130 ouert. HecMoTps Ha pa3BuTyio 3a60Ty 0 IOTOMCTRE,
OrpOMHAA NONA HKPh TEPACTCA M3-12 BLIHOCA TCYEHHEM, MOCHAHKSA XHUIHHKAMH, pac-
Kanbisanus Gyrpop IPYTHMH Y4ACTHHKAMH HEDECTA, HAKOHEL!, IPOMEPIaHuUs. JIMYHHKH
IO PACCACHIBAMMA XENTOYHOTO MELIKA HECKOILKO MECALIEB MPAYYTCA MEXIY ranbkol,
3aTEM HaYHHAKT MATATHCA MBILUEYHbIMM BOTOKHAMH NOMHOLHX TTOCNE HEpecTa B3poc-
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JIbIX PHIG, THYHHKAMH XMPOHOMMI ¥ APYTHMH MESTKMMMU JOHHBIMU GECTIOIBOHOYHBIMH.
TloToM MaOAbEe PHGKH CKATbIBAKOTCS B MOPE W JKHBYT TaM 10 HACTYIJIEHHA NQIOBOH
3pesiocTH. Kak nokKaiano B ONHOM Clly4ae KOHKPETHOE MCCIENOBAHHE, HX YHCIO CO-
CTaBHO UL 1,8 % OT YMCNA HKPHHOK, BBIBIUKX B AMMHUKAX CAMOK.

W3 atnanTHYeckux Jococelt poaa Salmo Gonee MaBecTHa cEmra — S. salar (cM.
puc. 81, 6), nocturawwasn 1,5 M ANKHb U Macchl 38 kr. EE ManibKH OCTalOTCA B pexax
0o 3—5 ner (y Hac — B bacceMtHax Benoro u BapeHuepa Mope#) M MeHblue BpeMEHH
nposoaaT B Mope (1 —3 rona). [Toc/ie HepecTa 3HAYHTENbHAA YacTh IPOM3BOAUTENEH
CKaTbIBAaETCHA B MOPE M TaM BHOBD Har YUacTBys B pa: £O 5 pa3.
B HeKOTOPBIX Pexax M KPyMHBIX 03Epax (Hanpumep, B JIATOXKCKOM) XHBYT OCelibie
TIONYNALMHK CEMIH; Gosee MesTKHe, YeM NpoxonHble. Kymxa (S. frutfa) ob6pasyet npo-
XOZHble GOpMb! {(4EPHOMODCKHHA, KACTTHICKHI NOCOCH) U OCEMTHIE, HalblBacMble
¢ i<} 0 JIEAODKTOTO OKeaHa OGHTaeT NIPOXOAHAA HelbMa
Stenodus leucichthys; ee nonpua — Geopuibuiia — XHBET B Kacnuu, HEPECTHTCA B
Bonre 1 Ypane. B pexax CuGupH n B 6accerine AMypa obuTaeT Taitmenb Hucho taimen
{aarHO# 40 MeTpa K Maccol o 60 kr). Ha Esponeiickom Cebepe M BO MHOTHX pafioHax
CHOMPH XUBYT NPOXOZHBIE M XKHABIC BUI poda Coregonus: PRNYLUKH, CUTH, OMYNB,
TIeNAnb, TLIKBAH, MYKCYH. DTO PBIGH C BKYCHBIM HEXHDBIM M KHDPHBIM MSCOM, HO Me-
Hee KpynHble, ¢ Maccoit 1 —2, peako oo 5 kr. [TaTh BHAOB xapHycos popa Thymallus
HacensioT PEKH C BBICTPHIM TEHEHHEM M KAMEHHCTBIM HOM, @ TAKXE XONOAHKE 03¢pa
CeBepHOro MoMywapHs.

O1psa Uykoo6pasHbie
(Esociformes)

BToT OTpAN HeBeNWX — Beero 10 Bunos. [IpecHoBOHEIE PHIBE], BUAWMO, BIHIKHE
K IM. ¥ HUX CTiel KMii CHAY3IT — " it maB-
HHKH CABHHYTHI K XBOCTY. [THNOPHYECKHX NIPHIATKOB HeT. O6bIKHOBEHHAR WwyKa Esox
lucius (cM. pHc. 81, &) pacnpocTpaHeHa B 03épax M pekax Bcero CeBepHOTo Moaywa-
pHA (apeafinl OCTANbHBIX BUAOB Ho/lee OrpaHH4eHbl). JIOCTHMAET WUTHHBL 1,5 M H Macchl
6onee 35 Kr; YCTAHOBNEHHB ! NpenenbHbt Bo3pacT 33 rona. CoapeBaioT Ha 2—4-M
TOAY XM3IHH. HepecTATCA BECHOR, OGHYHO Ha 3aiMBHAIX Nyrax. CaMKa BHMETbIBAET
ot 20 a0 300 ThC. HKPHHOK. JIHYHHKH LTHHOR 6,5—7,5 MM BBUIYNJIAIOTCA Yepes 8 —
14 nuHedt W BCKOpe HaYMHAIOT MHTATbCA METKHMH PakoobpasHbiMH. TIpH ATHHE oT
3—5 cM NMTAIOTCS TONBKO MONOABIO PHG. XHIHHKH-3aCATINKH, CNOCOBHbIE K MOLL-
HOMY PbIBKY. [T071€3HbI YHHYTOXEHHEM COPHBIX PhiG. MIMEIOT NPOMBICIOBOE 3HaYeHHE
M OrpaHH4YEeHHYI0 raCTPOHOMMUHYECKYIO LIEHHOCTb (B Msce Beero 2—3 % xupa). Ho B
HexoTOpbIx paiionax Cubupu cocTaBmioT 40 20 % y10BOB.

Ot1psa Cromueobpasmble
(Stomiiformes)

INpUMHTHBHBIC COBPEMEHHBIE PbiBbi, MpuMepHO 390 annos. BonblepoTbie Mopckue
XHLIHHKH, MHOTHE H3 HHX Iy6okoBoausie. Mmelor caersiumecs opraus! {Gotodopn),
CBOCOBPa3HHE B IW1aHE THCTONOTHH. Tpexae 3THX pHE OLUMGOYHO BKIOYANH B OTPAL
JlococeoGpasHbie.
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Orpsa Muktopoobpaskne (Myctophiformes)

37O TaK Ha: CBETALIMECH YChi, BCETO OKOJIO 250 BIUIOB; HX TENO TaKke
TMOKPHITO MHOTOYHCNEHHBIMH $OTOQOpaMH. Me.nxm: TYGOKOBOAHBIE MODCKHE DPblGBI
om 6! X BEPTHKAILHBIE MH-

TpauMu ao mybun 2— 3 'ruc M. YacTb BUIOB HMEET NIPOMEICIIOBOC 3HA4EHHE.

Otpsa Ona){oo6paauue (Lampriformes)

Jlaa necATKa BUIOB NMENarHyecKHX phb, Ha 1 B
COTHH METpOB, obnaareneil ynioweHHoro ¢ 6okoe Tena. Onax (Lampris guttatus)
moctHraet 3—5 M WIHHK npu Macce 200 —300 xr; pacnpocTpaHEH BCECBETHO.
Y Apyroro npencTaBHTeNs OTPALA, CeNkIAHOTO Kopons (Regalecus glesne; cM. puc. 81,
7), TOHKOE M YIKOE PEMHEBUIHOE TEJIO NOCTHIAET IHHH 8 M. DT0 caMman IHHHas
KOCTHCTas pbiba.

Haaotpsa Napakaxrontepurumn (Paracanthopterygii)

Orpaa Tpeckoobpastsie (Gadiformes)

OGBeAHHAET OEBATH CEMENCTB H OKONMO 550 BUOOB (MHOTHE H3 HHX GoJlee WIH MeHee
MyGoKOBOAHB). B MpecHbIX BoRax NOCTOAHHO XHBET OIHH BUA. MHOrHe NpeacTaBH-
TESH OTPAAA MMEIOT BAXHOE MPOMBICNOBOE IHAYEHHE. Yellys MHOTAA PEAYLHPYETCS.
Pasmepst oT 10—30 cm 2o 1 — 1,5 M. XKMBYT NMpeHMYLUIECTBEHHO B XQJIOXHBIX W NpO-
JIAAHBIX BOJAX. B GONbUIMHCTBE BEAYT NPUIOHHBIR 06GPa3 XHIHH, MOEAAIOT PAVITHIHBIX
6eCOIBOHOTHAIX M MENKHX PHIG; HEMHOTHE MENKHE NENarudeckHe BHABL MUTAIOTCA
3007LaHKTOHOM. OZHH U3 OCHOBHLIX IPOMBLIC/TOBLIX BUOOB — Tpecka (Gadus morhua),
XHBYMWas B X H ATI2HTHHECKOTO M THXOTO OKEaHOB.
B Boapacre 20 — 25 neT AOCTHIaeT IMHH A0 [,5 M M Macchl CBbitlie 40 KT, B TPOMBICIO-
BbIX yoBax 06bi4Hble paaMeps 40 —80 cM. HepecTuTea Ha ry6uHax okono 100 M; cam-
Ka BLIMETBIBACT 33 FOl 2 — 10 MJTH MeNKMX HKPHHOK. MO/IOIb THTAETCA MelarH4ecKHMK
PAYKAMH, K KOHILY JeTa PhIGKH ZOCTHIIOT 3 —4 CM IUTHHbI. 3aTeM NEPeXOAsT K XHIHH
B [PUAOHHBIX CNOAX BOAR W NPOAOKAIOT YCHIEHHO NHTATLCA pakooGpasHbMA. [lo-
CTHrHYB wWiKHeL 30 — 40 cm (B Bo3pacTe TpéX JieT), puibH HauHHaloT KodeBaTs. Jepxarca
OKOJIO [iHA, IHTAACH MENKOH pLIGOH, MPUIOHHHMH H JOHHEIMH GECO3BOHOYHBIMH.
B sospacte 6 — 8 net nmpH WiHHe 60 —80 cM M Macce 3 — 5 KT oceHblo GONBIINE CTaH
TPeCKH MeUIEHHO HATIPARIAIOTCA K MECTaM HepecTa, Mpofenibas 3a 5—6 Mecsues,
nyTs 1000— 1500 xm. HepecaTes kaxaniit rod. LIeHATCs MACO M Tpeckopad nedeHs,
KOTOpasi COCTAaRAeT 10 10 % Macchl pbIGhl H CONEPXHT A0 50 % XHPA C BHCOKHM CO-
NEPXAHMEM BUTAMHHOB A U D.

LI#poko M3BEeCTHH TakxXe obuTalolan b ATRaHTHKe nNHKwa (G. aeglefinus),
muutai ( Theragra halcogramma; cepep THXOTO OKeaHa), Mep/Iy3a M XeK (BHAB pofa
Meriuccius). B npu6pexHbix Bogax Tuxoro oxeaHa H CeBepHOA ATAAHTHKM, BIJTIONAA
Besioe Mope, XHBYT GNM3KHe BUAB HaBark (pox Eleginus), HepecTALLMECS 3HMOMN. B xo-
NOIHBIX PeKax H 03€pax CeBEPHOTO NMOMYIIADHSA XHBeT HaHM Lota lota, nocTuraloumit
AnMHBE | M 1 Macesl 30— 35 kr. Oco6eHHO HHTEHCHBHO TIUTAeTCA 3UMOH, noenas pei6
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¥ PAMTHYHBIX TOHHBIX 1 CT2HOBWTCS B BOIPACTE TPEX
neT. OueHs NNoaoBUT — OT 30 Thic. 10 5 MAH UKPHHOK. LleHATCA MSCO I meveHs.
Mogamnsouee KOTHYECTBO BHAOB NPHHAIIEXHT MaKpypycaM (Macrourus) u Kx
poaCT — my IM pribaM (10 2 000 M), cpenn KOTOPBIX €CThb NPO-
Bmecto oro MX TENIO TO3AAH NEPEXOMHT K HHTE. B OT-
PAAE €CTb HECKO/ILKO BHIOB O6MTaTeNed KapeToBhix newep CeBepHolt AMepuxu. 310
npeacrasuTeny cemedicTsa Crnenornaskobsie — Amblyopsidae, H3BeCTHBIE TAKXKE TEM,
4TO BEIHALIHBAIOT MKPY B POTOBOM NOAOCTH.

OTpsa Ownbreobpadwie (Ophidiiformes)

B oTpane HacuuthiBalOT A0 385 BMAOB. Cpenu HHX 0c060 um‘epecuu xapanoaue
PH6H, B 4acTHOCTH, Carapus b ' (r HaiBaHHe — dep),
BCEro 25 BMAOB MIMHOM 00 15— 30 M, OYEHD TOHKHX, C yxopoquHuM TYTOBHLIEM
H [TMHHBIM 320CTPEHHbIM XBOCTOM 6€3 NiaBHKKa. OHH 3aHHMAIOT CBOEO6PasHyO
IKONOFMYECKYIO HHILY HA MENKOBOABAX TEIUIBIX MOpeEl. O4eHDb NKHHbIA NepHCTHIA
JIy4 CIIMHHOTO NJIABHHKA MO3BONAET BLUTYNHBLIEHCS NUYHHKE NapUTb B TPUIOHHbLIX
Cnosix Boakl. JIOCTUTHYB 7~9 CM JUIMHEL, IHYHHKA TEPSET €10, ONYCKAETCH Ha IHO
NIPOHMKAET B KNOAKY [OSOTYPHH, T M XHMBET, He IPUYHHSSA CBOEMY XOIAUHY Bpena.
Mocne meraMopd03a THYMHKA NpespauiaeTca b phibKy ATHHOA 7 —8 cM, KOTOpas CBo-
GOAHO TIABACT ¥ [IHA, TIHTAACH MEIKHMH IHBIMH, HO NPH M CHOBA
NPAYETCS B TONOTYPHIO, BE3ast B €€ KNNOAKY TOHKHM XBOCTOM BrepEn.

Or1paa BatpaxoobpasHeie (Batrachoidiformes)

Batp. 1€, WAH PbIb 611 (0kono 80 BHAOB), BHIMMO, MPOH3IOLITH OT
KaKHX-TO MePKOHIHbIX {GMH3KHUX K OKYHEO6paIHbiM) GopM H MPHCNOCOGHIHCH K
JIOHHOMY 06pa3y XH3HH B NPHEPEXHOH 30He; ECTh BTOPUYHO Nestaruyeckue K ryGo-
KOBOIHBIE BUAM. i€ MAABHHKH Ha rop/ie; OHH MOTYT CTHBATLCA
B IPHCOCKY WIK PeAyUHPOBaThCA. Tl1apaTeNbHBIH Myabiph 3aMKHYTHA. BoblunKcTs0
BHIOB — MaIOMOABHXHbLIC JOHHbIE GOPMBI WIHHON 0 20— 30 cM ¢ GobLOA NpH-
MUTIOCHYTO! NOJIOBOJ H I1a3aMH Ha BEpXHeit cTopoHe. BonblIo# poT ¢ ocTpbIMH 3yGaMH.
MuraoTcs 6eCMOIBOHOYHMMU W METKOH PHOGOH. C ITOMOILLIO TUIaBaTeIbHOTO NY3bIPA
M3/1AI0T TPOMKHE IBYKH — TEPPHTOPHATbHEIE CHIHATM. KPYTHYIO HKDY OTKIanbIBAIOT
IO KAMHH, B ITYCThIE PAKOBHHH, TIE e€ OXPaHAKT caMell. YaCTb BHIOB HMEET AOBHTbIC
Kene3sl y OCHOBAHHUA JAY4eH CTIHHHOIC IUIaBHHKA M LUHITIOB Ha Xa6ePHBIX KPbILUKaX.

OT1psa Yanablumkoo6pasHbe (Lophiiformes)

B oTpAne HemHoruM Gonee 300 BHAOB XHUIHBIX MOPCKMX Pbif. CaMblit nepeaHu i
Y4 CNHHHOTO MUIABHHUKA CMELUEH HA IOIOBY H IPEBPALUEH B TAK HA3KIBACMbIH WUTHUMH
{YAMNHUILE) C PaCIUMPEHHEM (MHOIIA CBETALUKMCS) HA KOHIE, IBUXEHHA KOTOPOTO
TIPHBIEKAIOT Z06bI4Y. Y MHOTHX TPYAHKIE TTABHUKH HMEIOT MOLUHBIH CKEIIET, CHIBHYIO
MYCKY/IaTyPY W CTYXAT AN NOJI3aHbA IO IPYHTY. TeNo uX yruIome o B J0OPCOBEHTPATL-
HOM HanpamieHHH, Y HHX KPYTHasi [o/oBa, 0GKIYHO HeG HapYXHOE
OTBEPCTHE, CHIILHO BLUABMHYThIE BepEn GPIOWIHNe TUTaBHUKH. [lonkapaynHBaTh 10-
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6Gbidy Ha fHE OBAEr aeT MaCKHPOBKA PHYYILTHBEIMH BLIDOCTAMI KOXKH H LUIMTIAMH, &
¥ PIIa BUIOB TAKXKE MYTEM HIMEHEHHA OKPAckH. TTHTaloTcs phifamu, kpabamu, rono-
BOHOTHMH. OKOMO 120 BHIOB XHBYT B TQJILIE BOA! Ha MyOHHax B 1 —2 KM M DIySxe.
Bonbiio# pot ¢ oveHb MOLIHBLIMU 3yGaMH TIO3BONIAET HAMaNaTh Ha NOGHINY NOYTH TAKHX
e PaMepoB, KaK M cam XHUIHKMK. 1A psa myGOKOBOIHBIX BIAOB XapaKTepHbl Kap~
SINKOBBIE CAMLII, HE CTIOCOGHRIE CAMOCTOATENLHO NUTAThCA. OHU IPHPACTAIOT K KPYT-
HRIM CaMKaM CBOHM POTOBBIM OTBEPCTHEM H MPEBPAIAROTCA B HACTOALIUX HAPYXHBIX
napasutos. TakoH NapajuTHIM CAMUOB, BEPOATHO, KOMIEHCUPYET TPYAHOCT BCTpeY
0coBe#l Pa3HOTO NMOAA Y MAIOTIOABHXHBIX BHIOB, XHMBYILLHX TTOOAUHOYKE, YPe3BMYaitHO
PAIPEKEHHBIMH MMOMYIAUHAMH.

Haaotpsa Koalouenépeie (Acanthopterygii)

Y 37O KpynHeHAwWweH cOBPeMEHHOM IPYMILI KOCTUCTHIX {OKono 14 800 Bunos) npu
OTKPHBAHKH PTa MPEIYEIIOCTHAA KOCTh BBIABHIAETCA BIEPED BCJIEACTBUE NMOBOPOTA
BEPXHEHENIOCTHOM KOCTH OKOMO MPOAONbHON ocy. HamoTpsan MOXHO PajnenuTs Ha
TPH HEPaBHBIE TPYNITb (CEPHH): BO-MEPBBIX, 3T0 MYTHIOMOPdH, BIUTIONAIOWIHE OOMH

otpan KedaneobpasHsle, 3ateM A’ Gl ¢ OTpAIAMH A’ sie, Cap-
T 3HbIe M Kapriosy! 3Hbie. TpeThA cepua, NepkoMopdu — camoe Kpyn-
HOE OBBEAMHEHHE KOCTHBIX pbI6 {okono 13 175 ennos). B eé cocTae BXoasT 9 OTPAIOB,
a uMeHHo: C IHKIE. 3ube, Co; IHBIE,

Koniowkoo6pasnsie, ChiuTHoxabepHukoo6pasHbie, CKoprneHoobpaltitie, OkyHeo-
6pa3xble, KambanoobpasHbie 1 MmobpioxoobpasHble.

O1psa KedaaeoSpastuie (Mugiliformes)

KosMnakTHas rpynna, uyTs 6onee 70 Buoos, B BONBUIKHCTBE — LEHHBIE NPOMBIC-
JNoBble PHIOL. MaBecTHB pa3HooGpasHeie BHAM Kedaneh popa Mugil, obnamatenu
06TexaeMoro TOPNeAoOBPaIHOTO TeNa C HEGONBILNAM DPTOM ¥ MENKHMH 3yGamu. lep-
KATCA B IPHBPEXHBIX YHaCTKax MODEH M MPHYCTBEBBIX MPOCTPAHCTBAX, B TOM YMCIE
ONPECHEHHBIX, HIPEIKA — B IPECHBIX BOAAX. [THTAIOTCH HAOM, COAEPKAILIUM NETPHT, H
obu B HéM Becr . Umeror i K u bunpT
annapar B IOTKE ¢ UTHHHBIMH %abepHbIMH ThiuKkHKaMi. KedaneobpasHbe 06HYHB
B YEpHOM Mope, ycrnelHo aKKnuMaruakponans B Kacnuu.

O1psa AtepurooGpadnbie (Atheriniformes)

Menxue pbi6H {06b14HO A0 15 cM), HEMHOTHM Gonee 300 BULOB, HACEAAIOT NPH-
BpexHbe MOPA, CANOHOBATBIE H NPECHBIE BONOEMBI NTPEHMYLUECTBEHHO B TPOTIHKAX H
cySTponHkax. HeckobXo BHAOB XHBYT B YEPHOM, A30BCKOM H KacTiHACKOM MOpAX.
Tpn HeSONBILIOM MPOMBICIOBOM IHaYEHHM 0BPAIYIOT CYLIECTBEHHOE 3BEHO B TTHIlE-
BeIx tenax. Coeo6pa3Ha penpoayKTHBHaA ananTalus rpyHHoHa Leuresthes tenuis,
pbtbxH LHHOM Do {7 cM. B KannbopHUH B MEpHOD BLICOXHX MPHTHBOB HOYLIO PBIGKH
BMECTE ¢ BONHOM BBICKAKMBAIOT Ha MAAX M YCMEBAIOT BHILUE CPEAHETO YPOBHSA ypeaa
BOABl 3apHITh MOPUMIO HKPEL B MOKPLIH NMECOK Ha MYOKRY Ao 5 oM. B cremyiown# ne-
PHOZL BHICOKHX NPUAKBOB (PH ONHOMMEHHOR ba3e NYHBI, T. €. TIOYTH YEPEd MECALD),
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KOTI2 BOJHB BHOBb 3aXJIECTHIBAIOT YYACTKH C MKPOH, MAIBKM YIUIBIBAIOT B MOPE.

Y npesactasuTenei ceMeiictsa Qannocrerossie — Phall hidae (21 Bun)

YHHKAIbHAS aJaNTAlMA AN BHYTPEHHETO OIUIONOTBOPEHMA. Y 3THX MENKHX {ANHHON
IO 4 CM) ITONYNPO3PAYHbIX PHIGOK U3 H ThIX HHaoxurait-
CKOTO T-0Ba H 0-BOB " OTBEPCTHS 1
Ha ropne, 1o Ip} n Y camua 61 X IL Ha
cTe6eIB9aTOM BHPOCTE HHXHeT TONOBBL ckesieT PHYHOTO

OKPYIJIONO COBOKYIHTENLHOTO OpraHa, HeCMOTpA Ha BHYYPEHHEe OMAONOTBOPEHHE,
KUBOPON/EHHS HET; CAMKH OTKNANbIBAIOT HKPHHKH.

O1psa Capranoobpasnsie (Beloniformes)

PacrpocTpaHeHb! B TEMAbIX MOPAX M NPECHOBOAHBIX BOAOEMaX (OKOMO 225 BHIOB).
‘CoBCTBEHHO CapraHhl, XHIIHbE PbIGH M3 cemeiicTBa Beloniidae (1,5 M annHbI), obnana-
10T BBITAHYTHIM TEJIOM ¥ PEAKHMU 3yGaMH Ha ATMHHBIX TOHKHX 4estiocTsaX. ObuTarowas
B TuxoM okeaHe caipa Cololabis saira (40 — 45 CM ANIHHB}, BaXHbIH 06BLEKT NPOMBICAA,
OTHOCHTCA K CTalHBIM Makpeneiwykam (ceMedcTBo Scomberesocidae, Bcero yeThipe
BHaa). [TonynsapeH OB caipbl Ha CBET: B TEeMHBIE HOYH €€ MPHBIEKAKOT K PLIGOIOBHOMY
CYOHY MOLUHBIMH M e4epi H3 BOAN CETAMH.

3acnyxHBalOT BHHMaHHA JIeTy4He phibul (ceMecTBo Exocoetidae, oxono 50 Bunos;
oM. puc. 81, 12). MakcumanbHas wivHa Tena 30 —45 cM. 3TH pbibhl UMEIOT CHABHO

BHITAHYTbIE IPYAHbIE U 6 ek ap IUTaBHUKE HHXHSAS JIONACTh
33aMETHO ATHHHee BepXHeH. 1epkaTca MEMKHMH CTAHKAMH B BEPXHHX CAOSX BOABL,
THTasACh pa: PAUKAMH, MO, H MENTKAMH pbI6 Camu cnyxat

LOGbIYEH MHOTHX KPYIIHBIX T€IarHYECKHX PRIG — TYHLIOB, MCY-pLIGH M Ap. Yxoasmue
OT NMPeCNenoBaHHA JETYIHE PROB Ha CKOPOCTH 10 60 — 65 KM/4 BBICKAKHBAIOT Ha 110-
BEPXHOCTb BOBL, IPK 3TOM HHXHSAS JIOMACTb XBOCTOBOTO [UIaBHHUKA NIOIPYXEHA B BOAY
M COXpaHAeT pob ABHKHTEAS. Hapawmpas ckopocTh, Phifa EPEXOAHT K CKOMBIALIEMY
TIONETY ¥ [UIAHMPYET 10 OT/IOro# TPAaCKTOPHH, [0KA CHOBA He ONIYCTHTCA Ha BOML, YTO6s!
TIOBTOPHTb PA3TOH NMPYH OMOWM XBOCT2. [Tpy 61arONPHATHEIX YCNOBHSAX (HATIPaBNEHHE
BeTPa W T.[.} KPYIHLIE BHAB MOTYT INPOAEpXaThes B Boanyxe J0—40 ¢ u nponeteTs
00 200 —400 M; XMWHHKK GpOCaET NpecieioBalHe. BaneTeBlnx AeTyunx pLib JOBAT
B BO3AYXE MOPCKME NTHUM (dperaThl, anbbaTpockl H Ap.). MMeloT HeGonbwoe mpo-
MBICIOBOE IHAYCHHE.

O1paa KapnosyGoo6pasnme (Cyprinodontiformes)

Menkue puibul {2— 30 cM ATHMHON), HEMHOIO GoJiee THICHYHM BHAOB M3 MPECHBIX
BOL TPOMHKOB M CYGTPOMHKOB, HEKOTOPHE — M3 NPHOPEXHBIX YIACTKOB MOpei.
B AMepuKe HEKOTODBIE Biilbl XMBYT B TOPAYHX HCTOYHMKAX NPH TEMIIEPATYPE BOAB 10
40 °C 1 naxe Bbie. B YHCne KOPMOBLIX OGLEKTOB JTHYHHKH KOMAPOB, B CBAIK C HEM,
HanpKMep, rambyinio Gambusia aKKTHMaTHIHPOBANH Ha 1ore POCCHM M BIHXKHErO
Japybexba. MHOrMe BHAS! CONEPXATCH aKBAPHYMHUCTAMMU (TYIIH, MEYEHOCLBL M AP.).
B 4eThpéx ceMeAcTBaX H3 10 Pa3BUTO ANRLEXHMBOPOXIEHHE: CAMKA POXUAET OT ABYX A0
200 manpkoB. OT 2 10 5 ManbKos {(UTHHBI 4 —6 CM) POXAAIOT CaMKH YETbIPEXTNIAIKK
(Anableps tetrophthalmus; no 30 cM B IMHY) H3 faryH LleHTpansHoOM AMepHKH. PbiGb!
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KOPMSATCA Ha 3 r71a3a U3 BOxbl, Kaxuamii
OTYACTH MOAPAINETEH «aa'repnunueﬁ» Ha BEPXHHR IPaYOK, /UTA BOIAYIIHOIO IPEHUA K
HHXHHA — LTS BOTHOTO. XPYCTATHK OBA/IEH, a He LIaPOBMACH, KAK Y OCTAILHAIX PEIG,
ero 6onee yr. 4aCTh UCTIO, IIA BO 0 IPEHHA.

Otpsa ére(bauoﬁepuxcooﬁpa:nue (Stephanoberyciformes)

Orpsan obbennHseT 3HBIX HX Pbl6, XapaKTePHbIX
HCIJIIOYHTEIBHO TOHKHMH KOCTAMH Yepena. Cpeml HHX HEMa10 rnyGOKoBongm
PEKHX, HENOCTATOHHO MIYYEHHBIX BUIOB, OTHEINO HX KQIMYECTBO CO BPEMEHEM Hapac-
TaeT; noka onucaxo 75 suaos. Mo uxcny Buaos, oGuralomux ny6xe l 800 M, oTpsn

JEPXHT NEPBEHCTBO, 370 20 BUAOB KH B0 Ci i Y Hux
Gonbluas ronosa, KPYNHbIA POT, MANEHBKKE [J1a3a (y HEKOTOPHIX — PYIMMEHTapHBie),
ckener cnabo obunapectBnéH. JInuHa tena camox — 10—20 e (nmpenen — 39 cm),

camioB — 3—5 cu.

Orpsa Bepukcoo6pasHeie (Beryciformes)

Oxono 140 BUAOB U3 TPOTIHYECKHX H CYGTPONHIECKHX BOI OKeaHa. OTpAR H3BECTEH
YHKE CO CPefHero Mena — cpeau BiX, BOIMOXHO, 060C0-
GHBIIMACA OT KAKHX-TO CehIeoGPaIHbiX H MPEAKOBbI JUIA OCTANBHBIX NMEPKOHAHBIX
Ppuib. Y 4acTH BMIOB N/aBaTeNbHLIA MyIsIPs COXPAHAET CBA3b C NHileBoaOM. YacTs
BUIOB MPHYPOHEHA K KOPALTOBBIM pHbaM.

O1psa CoaHedHukooGpasHbie (Zeiformes)

Bceero 32 suaa, B 6onb! CBOEM LTy 1€, OOHTAIOLUIME B MOPSIX TPOITH-
4ECKOTO H YMEPEHHOTO nosica. B UépHoM mMope u3penka BCTpeuaeTCs PACIIPOCTPaHEH-
Hulf B CeBepHOW ATNAHTHKE OGKIKHOBEHHBIW CONHEYHHK Zeus faber, NOCTMIaIOIHA
55 cM LTHHBL K 8 KT Macchl.

O1paa KoawwkoobpasHbie (Gasterosteiformes)

Oxono 280 BIAOB, NPEMMYLIECTBEHHO MENKHX, B TOM YHC/E NPECHOBOMHBIX (0KQI0
20 BHOOB) H CONOHOBATOBOAHAIX (0KOJIO 40 prG}. ¥ MHOTHX Pa3BHT HAPYXHBA NAHUKPE
M3 KOCTHBIX IUTaCTHHOK.

TlepBuii M3 ABYX NMONOTPANOB — 3TO nuse (G idei), oxono
14 BHAOB ¢ MIHHOMN TeNa N0 18 cM M3 npecHbie BOA M NPHOPEXHLIX MopeH CeBepHOro
nonywapusi. O6N1aRaI0T BLUIBHKHBIM PTOM, NPOMHBIMK IUHNAMH MEpel CIHHHbIM
TUTaBHUKOM (0T 2 o 15 ITyK), a Takxe Mapolt LIMNOB Ha MECTE GPIOUIHAIX IUTABHHKOB.
XapakTepHa pa3buTan 3a60Ta o notomcrse. BecHoR camell Ha IHe W3 OGPHBKOB pac-
TEHHH CKIEHBAET BRUIENEHHAMH MOUEK THEWIO, JaTeM TIPH MOMOLUM CIOKHOTO PUTY-
ANLHOTO NMOBEIEHHUA JATOHAET B HETo 2 — 3 NONOBO3PENLIE CAMKH, KAXIas H3 KOTOPLIX
oTKnaAbIBaeT A0 100 KKpHHOK. CaMell OXPaHSEeT rHeao, 6pocasch ¢ pacTONMPEHHBIMH
KOMIOYKAaMH JIaXe Ha Gonee KpyNHbiX pui6, ABH FPYOHEX OH 06-
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HOBJISICT B THEJ/E BOAY; HEKOTOPOE BPEMS H MOJIOIIb, CK] npu

TH B rHeage. O OT TaKHX 3a60T CaMKa 3a [IEPHOR HEPEETA MOXET
BbIMeTaTh 3—4 10 400— 600 . MecTaMy KOMIOIIKH O4EHb MHOTO-
ymcneHHe:. TuTance miank H HEIMH, TT0eas HKDY ¥

MONOAb APYTHX puﬁ, OHH OKalblBAOTCA KOHKYPEHTAMH H NMPAMbIMHK XHUUIHHKaMH 11O
OTHOLWIEHHIO K LICHHLIM [IPOMBICIOBBIM puGaM. B cBow Quepenb, OHH CAMH CNyXaT
KOPMOM [T MHOTHX PHIG (HaNPHMEp, TPECKH) H MOPCKHX NTHL.

Hpyro# nogotpsn, 4yts Gonee 260 Buaos, — HUrnosuaueie {Syngnathoidei), ro-
crapoMy [Tyukoxabepusie. Teno yUIHHEHHOE MM CIOXHOMN HOPMBI, CO CBOPAaYMBaKO-
WMMCS UETTKHM XBOCTOM, KaK y MOpCKoro KoHbka (Hippocampus; oM. puc. 86, 13).
PbU10 NTHHHOE, TPYOKOO6PAIHOE, ¢ MUTEHBKMM PTOM HA KOHUE. BproliHbIX naBHUKOB,
Kak Nnpaeiio, HeT. Teno MoKphITO KOCTHRIMH futacTHHKamH. ITouka, Kak ykalaHo pauee,
JNUIIEHA ap 0ro {6eckryGoukoBas o4Ka), 110 KpakHei Mepe,
y 4acTH BHIOB. XKHBYT Ha M AX TEMABIX K X MOpEH, CKPLIBAACH B 3a-
POCSX BOAOPOCHEH MM CPEIH BETOMEK KOPALIOB, Y HEKOTOPHIX BHAOB COBEPIICHHAs
MHMHKDPHA. HCKOTOPHC TOMYAALMHA MOPCKHMX UIT XHBYT Y B [[PECHBIX BOAAX. MuraroTes
NPEAMYWIECTBEHHO ITAHKTOHHBIMH Pa4KaMH, BTATHBAsA HX HEBBLLIBHXXHBIM prﬁqa'nsm
PTOM, KaK ITUIETKON, CHUMAIOT MENKHX GECTIOIBOHOMHBIX ¢ BOLOpocie. CITyXaT KOpMOM
XMUIHBIX PbI6, HO Boree KpyIHble 0CO6K {(HIbl — 10 60 cM ANHHbL, KOHBKY — A0 20 CM) W
CaMH JIOBAT MOJONb APYTHX Pei6. KpynHas HKpa OTKNANLIBAETCH B BRIBOAKOBYIO CYMKY
Ha GpIoXe CaMua, 4epe3 CTEHKH KOTOPO# OTEL OCTARNAET HM KHCIOPOL.

BToMy Xe NomoTpsiy NpHHAIVIEXAT NATH BUAOB neracop (cemeicTBo Pegasidae),
HeGOMBIIMX PHGOK PHYYLUTHBOrO BHELIHETO BHIA M3 TPOIIHYECKHX NPUBPEXHBIX BOA
HMHAMACKOTO ¥ 3aMankon YacTH THXOTo oXeaHoB. CIulioLeHHOE CBEPXY BHM3I TeNo
TIOKPBITO MHOTOYTO/IBHBIMH KOCTHLIMH TUIACTHHKAMM; ManeHbkHH 6easybeiit pot ¢
YHMKAILHBIM MEXaHHIMOM BBIABHTAHMS HAKPBIT MIOCKHM POCTPYMOM H3 HOCOBBIX
KocTeH. Bonbuime rpynubie NIABHAKH BHELIHE NOXOKH HA XPLUIBS.

OT1paa CAMTHOXA6EPHUKOOGPA3HbIe
(Synbranchiformes)

Oxkosno 100 BUIOB, MO BHEWHEMY OGIHKY TIOXOXHX Ha YIPeit; HaCeNAI0T PECHbIE,
CONOHOBATHIE BOTOEMBI, @ YETHPE BHAA — NPUBPEXHBIE YYACTKH TPOMHYECKHX MODEH.
Emitoe xabepHoe OTBEPCTHE Ha Nopite, Xabphl Gonee WIn MeHee PeayuHpoBaHbl. b~
AT OBEPXHOCTBIO KOXH, d TAKXKE YCBAHBAIOT aTMOChEPHBIH KHCIIOPON Yepe3 0GWILHO
CcHaBKEHHBIE KalMAIAPAMH KHIIEYHHK W MOJOCTH HaKabepHbIbX opranos. Mnota,
WK pMCOBBLT yropk { Monopterus albus nnnrolt 70 — 100 cM), XUBET B npynax, 6onotax
M Ha pHcoBbIX Yyekax KOro-BoctouHo#i Asuu. IMepenonaaeT u3 BOAOEMA B BOAOEM, NPH
3acyxe 3aKanbBAETCSH B W Ha DIY6UHY | — 1,5 M M JOXHMB2ET 11O CIEAYIOUIETO ANAXHOTO
nepHona. CXoAHO BEAYT ce6f H APYTHE BHIBI.

O1psia CkopneHooGpasHbie (Scorpaeniformes)
TMouty ) 500 Thic. BHAOB MOPCKHX PO, NPEHMYLLECTBEHHO NOHHMX FIH NPHIAOH-

HBIX. BAHIKH K OKyHEOGPa3HEIM, H3 OTIHYHI OT KOTODBIX YIOMsiHEM NPOYHYIO Npo-
ZOJILHYYO KOCTHYIO IEPEMBIMKY TTOI IA3OM.
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HMe10TCH AMOBHTBIE XeNe3bl B BHAE MONOCKH CEKPETOPHOH TKaHW B INyBOKHX
Xeno6KaX HacTH TUIasHUKOBLIX Jydefl. [lonanas npu ykone o MIABHUK B paHy, Al
BLIILIBAET GONIb, B TAXENLIX CTyYadX — NAPANHY U AAXE CMEPTh; UCHOJLIYETCH MPH
3JaLINTE OT HANaleHUs APYTHX Pbib.

Onyu BUAL — THNUYHLIE XHIHHKH-3ACAAYHKH, APYrHe MUTAIOTCH KPYNHBIMH
TUIAHKTOHHLIMM WM NOHHBIMH 6eCMO3IBOHOYHBIMH. MOPCKHE NMETyXH, B YACTHOCTH
qepHOMOpCKas xéntasn Tpurna { Trigla lucerna, cm. puc. 86, 19), MuIyT Menkylo no-
6bIyy Ha HE, NPOLLYRbIBAA BEPXHHE COM HIa TPEMS MEPEAHUMH CBOGOMHEIMH Jy4aMH
IIHPOKUX H APKO OK HBIX TPYAHBIX M. KOTOpBie 06pasyloT NOgBUXKHbBIE
M 4YBCTBHTENbHLIE NANbUEBHIHEIE TPUNATKH.

CaMUL HEPENKO OXPAHAIOT OTAOKEHHYIO HKPY (MOAKAMEHUINKH M3 CeMEeACTBa
Cottidae, nunarop Cyclopterus lumpus; cM. puc. 86, 20, n ap.). CaMKH HEKOTOPBIX
BMI0B ToB {Carep ) B O H BepHHIOBOM MOpAX MpH NMOMOLIH
Aflexnana B BUuAe TOHKOM TPYOKH 20 8 CM [UTHHOH OTKNAKBRIOT MKPY B OKONOXa-
GepHyIo NONOCTL KPYMHEIX KaMYaTCKUX KpaGoB. EcTh M AMLEXHBOPONSIINE BUALI, B
HaCTHOCTH, Bee 110 BUAOB MOPCKHX OKYHeH pona Sebastes. KpynHbie caMKH HEKOTODBIX
BHAOB {Bonee 1 M THHON) BLIMETBIBAIOT 4O 2 MUIH IHUHHOK ITHHON 00 4 — 6 MM. bail-
KaNbCKHE T {C '} OTK. 1—2 THIC. HKPHHOK, JIMMHHKH K3
KOTOPBIX BBLTYIIAIOTCA YXKe BO BpeMs HepecTa (CaMKH 3aTeM THOHYT). MHOTHe Buab!
3TOrO OTPAA MMEIOT NIPOMBICTIOBOE 3HA4eHHe — MODCKHE OKYHH, TEPNYTH (Cemel-
ctBo Hexagrammidae), yronsHas putba (Anoplopoma fimbria), kepiaku (ceMeiicTBO
Cottidae).

O1psa OxyHeo6pastuie (Perciformes)

Cambli 6ONBILOH OTPSL KOCTHCTHIX PHi0: B HéM cabite 10 000 Buaos 1 160 ceMelicrs.
BeTpeualoTes B MPECHBIX M MOPCKHX BOJAX; OCOGEHHO Pa3HOOBPAIHM B TPOMMKAX.
CrIMHHBIE TUTABHHKH COAEPXKAT XECTKHE M OCTPbIE (KOMmoune) nyvn. bpournsie nas-
HHKH CHAIbHO CABKHYTBL BNEPEN, MO IPYAHBIE, HHOTILA CIMBATCA B pucockKy. Heitys
qalle BCEro KTeHOWIHAs, B HEKOTOPHX cemeficTpax peayunposaHa. Inasatenshrift
My3BIpb 3aMKHYTBIH, ¥ HEKOTOPbIX OTCYTCTBYET. PaiMepsl LIHPOKO BAPHPYIOT — He-
XoTopble B6bI4KH K3 ceMedicTBa Gobiidae n wnHwepun cemelictra Schindleriidae uMelor
1—2 oM anmusl u Maccy 10— 30 mr. C npyrod# cropousl, Meu-phiba (Xiphias gladius)
mocTuraeT 4—4,5 M uHbl B Macchl 400 — 500 kr, Mapnun (Makaira nigricans) —
5 M 1 700—900 xr, cunu# TyHeu { Thunnus thunnus) — Gonee 3 M u 375 xr.

TyHUbI, CTABPHAM, MapPYCHUKH, Meu-pHIOb! BeQyT MesarHueckuif obpa3 XH3HK,
MUTAIOTCA CT2HHBIMU PHbaMu, pa3BUBas BPEMEHAMH CKOPOCTh 0o 100—130 kM/y.
Bappaxynsl pona Sphyraena, noxoxue No BHEUIHeMY OBIHKY Ha LIYK, — MODCKHE
XHIHHUKM C KPYNHEIMH OCTpbiMH 3y6amu. OBbiunan y Geperos LieHTpanbHoit AMEpHXKH
Gonvluas 6appakyaa (S. barracuda; 2 — 3 M JUTMHBI) OTTaCHA ANA KYNAIOLIKXCA JIOaeH.
Horotennn, nenarugeckue Ggopmer 13 cemeiictra Nototheniidae, NHTaloTeA MIaHKTOH-
HBLIMH PayKaMH H ITaBaloT MeUIeHHO. PHoBbIe OKyHH W3 ceMelicTpa Lutjanidae, Hawu
OKYHH, cynaxu (Percidae) 3aTauBaloOTCA CpeaM DPACTEHHH MM Pa3kICKHBAIOT A0BBIYY,
111282 € I 1e pbiObl 3yBatkH (Anarhichas) nuTalotcs
MQJLTIOCKAMH K HIJIOKOXHMH; CBOMMH MOLIHBIMH NEPHOIHYECKH CMEHAEMBIMH 3yGaMu
OHH JIETKO PasTphaloT MPOYHbe PaKOBHHBL Cyntauku (Mullus) NUTAIOTCA MATKMMH
BOHHLIMU GECAOIBOHOYHLIMH, KOTOPBIX MINYT ¢ NIOMOLLBIO ANHHHEIX UIYNANEN-YCHKOB,
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MeUIEHHO TUTaBas y Ha. MHorxe 6b1yky (Gobiidae) u Mopckue cobayku (Blenniidae)
NpAYYTCS MEXAY KAMHAMHM, MOACTeperand [o6bIvy, a 3Be3noyérh {Uranoscopidae) 3a-
PLIBAIOTCA B FPYHT, BHICTABHB Ha NOBEPXHOCTb NHILL GQLILYIO MACTh U PACIONOKEH-
HbIE Ha rON0BE CBEpXY IMasa. HekoTopble MOPCKHe cO6auKH, NaGUPHHTOBBIE PhIGH!
(Anabantidae), Hanpumep aHabac (Anabas) v unucThie npriryHs! (Periophthalmus N3
cemeiicTpa GBIYKOBRIX, CM. PHC. 86, /7), BHINOMIAIOT Ha Geper 1 OXOTATCA 33 HadeMHbI-
Mu GecriossoHOuHBIME. BpbtaryHs ( Toxores) 13 npecHsix poa FOro-BocToYHO#M A3kiM,
OCTaBaAch B Bofle, COMBAIOT JIETAIOLIMX MK MONIAIOHIMX HA HANBOAHLIX PACTEHHAX
HaCeKOMBIX TOHKOR CTPYRKOH BOLbI, KOTOPYIO BHGPHIIrHBAIOT ¢ HEBEPOATHOM METKO-
CTHIO Ha PaccTOAHMe 10 2—2,5 M. [NYGOKOBOIHBIE BHALI 3TOTO OTPANA — XMIUHHMKH,
CNOCOGHKE 3arNaTbiBaTh NOGbIYY, HX Taxos,

xuaamon (Chiasmodon, cM. ¢. 142; cM. pHc. 86, /5). ECTb U PacTHTENbHOAAHBIE BAILI,
HanpHMep HEKOTOPbie MOPCKHE cofaukH, phibbl-xupyprit (Acanthuridae) u ap.

Y nprnunan (pei6 anuHo 30 —90 CM M3 cemeftcta Echeneidae) nepebiit cnuHHOM
UTABHUK CMELUEH Ha MONOBY K B KOTODO#R MPHAKMANBI
NPHKPEFUIAIOTCA K Gaslee KPYNHBIM 1L obsexTaM 1 TCA 33 MX CHET.
YnomsinyTas NpUCOCKa NMPEACTARIAET COGOR HEMYGOKHIM JIOTOK C HEXHBIMM KpasMH
60pTOB (IR [EPMETHYHOCTH) M MHOTOYHCIEHHBIMH MONEPEYHO OPHEHTHPOBAHHBIMH
KOCTHBIMH T Ha IIHe, & IMH T IMH JTy4aM# (1enn-
notpuxuami). MpHxas csow np. Y € IL1I0CKO rp K man-
KON NOBEPXHOCTH, @ 3aTeM OTTOMBIPHB rPeGelKH OGBIYHBIMK MBILILIAMK N1/1ABHHKA,
NPUAKTIANO ¢ GONBIMOA CHTOR OTTECHAET OT CY6CTPaTa [IHO JIOTKA, CO3I2BAA B HEM
BLICOKOE padpexeHHe. [TUTAIOTCA 3TH PHIGH! OCTATKAMM MULUM KPYITHBIX «XOIAEB» H
6eCroIBOHOYHLIMM, GYIb TO MENATMYECKHE BUAB HIH 2KTONAPASHTHI «XOIAHUHAY.

Y OkyHeOGpa3HBIX PEIG BCTPEYACTCA PasHOO6Pa3Has OKPACKa, YaCTO NOKPOBHTENb-
CTBEHHa, ¢ APKHMH TIATHAMM U NoNocaMu. HeKoTOpbie CIOCOGHLI HIMEHATL OKPACKY B
3aBMCHMOCTH OT OKPYXaloLLEero GoHa (6biMKM). ¥ HEKOTOPBIX BUIOB BLIPaXEHA 33501'3
O NOTOMCTBE. BhIYKM OTKIANBIBAIOT HKDY B MYCThIe OT rpAIH
WM B TOCTPOEHHbIE M3 KAMEWKOB THe3a, APYTHe POIOT HOPKH, CTPOAT HE3a Ha My-
3IPBKOB BOANYXA (TAGMPHHTOBHIE PHICH). CamLibl OXPAHAIOT HKDY, 2 HHOTL2 M MOJIOLb.
MHorie u4xIoBHE B0 C; BB T HKpY B P i MONOCTH; Y
HEKOTOPBIX BUIAOB MATbKH MPAYYTCA NMPH ONACHOCTH, CHTHAN xoropon nonaér ponu-
Tesb, IPHHHMAA OTPEIENEHHYIO MOJy. ¥ PajHbIX BUACB 3Ty 3a60Ty NMPOSRNAKT NHE0
o6a napTHépa, TH6O TONBKO OAMH M3 HHX. BCTpeualoTca ANLIEXHBOPOMALIME DALY,
Hanpumep TPH Braa Gensaior pona Zoarces, W He (TnTaHKe
[POHCXOMHT 32 CHET CBAIN C TKAHAMH MATEPHHCKOIO OPraHH3Ma) — TaK Ha3biBaeMbie
XKHBODOAKH M3 cemeitctea Embiotocidae (nonotpaa lNy6aHoBHAHbBIE) M AD.

MHOTHE BHIIbI OKYHEOGPAIHHX PHEG HMEIOT BAXHOE NIPOMBICIIOBOE JHAUEHHE.
B npecHuix Bonoémax Poccun 3to cynak (Stizostedion lucioperca) v okyHn {Perca
Sluviatilis). B TpoNuKax Ha PHCOBMWX NOMAX BHpawueaiT Twianuik — Tilapia sp. Ha
MOPCKHX OKYHEOGPA3HbIX NPOMBICIOBOE 3HAYEHHE MMEIOT ropObUIEDBbIe (CEMERCTBO
Sciaenidae), ctappunosbie {C: i HO' {Nototheniidae), sy6arko-
Buie (Anarhichadidae), 6prikoBue (Gobiidae), ckymbpuensie — Scombndae {cKyM-
6pun, cM. puc. 86, /8, TYHIBI}, MEYEpBbi. (Xiphiidae u
Istiophoridae), K KOTOpbIM OTHOCATCS Meu-phifa, TApYCHHKH, MapiHH U Ap. MHorne
BUIN APKO MENTKHX OK nx T B AKBApHYMaX, HANPHMED
makpononos { Macropodus), netywkos (Berta), rypamu (Osphronemus gorami) na
JNaGHUPHHTOBLIX, cKanstpuit { Prerophylium scalare) W3 WAXTHAOBLIX ¥ T.1I.
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Y cpoeoBpa3nbix npencTaBuTenelt nogorpsaga I1 aHsie (Gobil idei)
TONasA KOXa OBHNBHO BEUIENAET CTHIb, BPIOLIHKIE MIaBHHKH 06PAIYIOT MPHCOCKY, KO-
TOPOR PHIBKM MPUKPENJINIOTCH K KAMHAM W BOIOPOCASM Ha nutopand. [pu ommsax
OCTAIOTCA Ha MeCTe, Tep K 06 10. [uTarotes YHBIMH, KOTOPHIX
JIOBAT, Non3an no cy6erpaty. Camub! oxpaHsoT HKpY. Exonas yrouka ( Diademichthys
lineatus) npn OMACHOCTH NPAYETCA MEXAY HIAAMH JUIHHHOMIIEIX MODCKHX €XCH.

O1paa Kam6aaoco6parbie (Pleuronectiformes)

Hemnoro metee 700 BHOOB IOHHBIX PG, pacTipenenseMbix Mo 14 cemedicTram. Cpe-
o Hux 10 BUAOD — YHCTO NPEecHOBOIMHE, H el 20 BHIOB JAXOAAT B MPECHYIO BOLY
#3 Mops. [lna azanTalMu K XH3HH Ha DHE HX TENO YIUTOLUEHO He CBEPXY BHMI, KaK y
CKaTOB H3 XPALIEBHIX PbI6, a B CATHTTAILHOM TUIOCKOCTH. ¥ B3pocabx prib ofa rmasa
PAacIIONOXeHbl Ha ONHOH CTOpOMe TONOBLI (CM. pHc. 86, 10). O6palénHas K IPYHTY
CTOPOHa TeNla CBETNAs, @ APYTas OKpaleHa, IpUIEM MHOTHE KAMGIH CTIOCOGHE! B 3a-
BMCHMOCTH OT LIBETA TPYHTa GBICTPO HIMEHATL €€ OKpacKy. B TakoM monoxeHuu atn
XMLUHUKA a10T &THIKO MPOTL pui6, B noste
3PEHHS NOHHBIX GECTI0IBOHOYHNX. KpyrHbie PHGK BHMETHBAIOT HECKQNBKO MIUTHO-
HOB MKPHHOK. ¥ GONTBIIKHCTBA BUOOR HKpa MENATHYECKAA, DA3BUBALTCHA B BEPXHHX
cnosix BOIM. CHMMETDHYHOE NOHAYANY TeO BbL yepes poe
BDPEM# YMIOLLAETCA, 32 CHET HEPABHOMEPHOTO POCTA Hepena I1ad MepeMeltiaeTes Ha
IPYTYIO CTOPOHY, MONIOfaA kaMGaska OMyCKaeTCA Ha IHO. Menkue BUAN Hmeior 6 8cm
LJHHBL H Maccy B HECKONIBKO IPaMMOB; 1it nantyc (M) (l
B NpenenbHOM Cyvae JOCTHIan UTHHB 470 cM u Macchl 337 kr. CeA3b ¢ cyﬁcfpa'mM
D HEKOTOPHIX CeMeitcTBax ocabna, crieunduyeckne MopdHanoTHIecKHe OCOGEHHOCTH
BEIPAXEHb! MeHee YETKO. Tak, y ManTycoB, KOTOPHIE OXOTATCH B CBOGOIHOM IUTaBAHHH,
acHMMeTpHA Tena cnabee Kak B NONOKEHHH a3, TaK M B oKpacke Tena. To ke oTHo-
cUTea K GenTodharaM — MOPCKHM S3bIKaM, MPaBOCTOPOHHUM (M3 ceMelticTBa Soleidae)
M JI6BOCTOPOHHHM {H3 KocopoToBblx, Cynoglossidae). MHOrMe BUIN MMEIOT BaXHOE
TIPOMBICTIOBOE 3HAYEHHUE.

O1psa Uraobpioxoobpaanbie (Tetracdontiforme)

CpoeoGpadHpie peibel — 4yThb Gonblue 350 BHIOB B YETHIPEX MOOTPANAX H JEBATH
CEMEHCTBAX, HACESIOT IPHEPEXHDIE BOAB TETUINX MOPEH, HEMHOTHE BIAM TPOHHKNH
B nipecHbie Boflbl {p. Hwn, 0. Yan). MomaHanGynsape ¥ HEBHan KOCTL XKECTKO CpallieHBl
c a mnpe HbIE H BEP: THBIE KOCTH CSTHTHI MEXTy cobolt (Ipyroe
Ha3BaHHE ITHX PbIG — CPOCTHOUEMOCTHbIE), B MOILHEIE PeXyLUHe TUIACTHHKH cpacTa-
H0TCH Y MHOTHX BHIOB H 3y6bl. POT MJleHBKHI. ¥ HacTH BHOOB XeNyaoK YPe3BhHatHo
PACTSXHM, ¥ pbifa MOXET 3aNMONHATL €T0 BOAOH WM BOJIYXOM, CHILHO Pa3nysas
Teno. YetwyitHutH IOKPOB ¥ Ky: 80 O iidae, cm. puc. 86, 271) mpe-
BpauIéd B XECTKHA MAHUMPb M3 MHOTOYIOILHBIX KOCTHBIX ILTACTHHOK. ¥ HINOBPIOXOB
(Tetraodontidae) u pui6-exeit (Diodontidae) KOCTHbIE MIACTHHKH PAaneNeHbl B HecyT
WHITKL, TO3TOMY, Pa: , priba B 7t wap. Y OBHA-
HBIX OYE€HbL CHJIBHO PAJBHUThI KOMIOHMKH NMEPBOTO CNHHHOTD IIABHHKA. EMBLUHHCTBO
umeeT 10— 40 cm ATKHL], HO HEMHOTHE BHMBI JOCTHIAIOT IPOMAIHLIX pasMepoB. Tak,
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Befyllias nenark4eckuit o6pas Xn3Hu JyHa-pbiba (Mola mola; cMm. puc. 86, 14) BribaeT
CBHILE 3 M THHON K Maccoll okaio 1,5 T; MUTaeTcA OHA Pa3HOOGPAIHBIMH Nenaru-
YECKHMH XHBOTHBIMH. BOMBIIHHCTBO BAIOB OTPALA BEET IIPAIONHbIA 06pa3 KHIHK,
MoUHBIR YeIOCTHOM annapat MO3BOJIACT MM PAIFPbI3aTh H PA3NABANBATh PAKOBHHE!
MOANIOCKOB, OGKYChIBATL BETOYKH KODALIOB H «BLITDBI3aTb» H3 HHX XKHBBIX TIONHNOB,
€CTb eXeit H MOPCKHX 3B€31. HeMHOTHeE BAIB pacTUTeNbHOAAHEL. [Tonosbie MpoayxTh
3THX pBIG, NeYeHb, KPOBb, @ Y HEKOTOPbIX KOXA H 1aXe MBILLILIL! SLOBHTBI K CTIOCOGHBI
BbI3BaTh THKE/bIE HLIEBLIC OTPABNEHHS. HECMOTDS Ha 3TO, HEKOTOPBIE BHILI MECTAMM
MCTIONB3YIOTCA B MUY,

AAQATAUMH KOCTHBIX Pbil

Onna 3 NPUYKUH HeOObIMaRHO BLICOKOTO GHOTHUECKOrO MOTEHUMATA KOCTHRIX
PuI6 — 3TO WIMPOTA AHANA30HA NOCTYNHLIX OCBOEHHIO KOPMOB, C OXHOW CTODOHEI, K
BapHaHTOB KOPMOBOTO nobeaeHHs — ¢ apyroft. Mo-suanmomy, norassiolee 6ons-
LIMHCTBO KOCTHBIX PSIG — XHIIHHKH, XOTA CPEIH HHX HEMANO PACTHTENLHOAINBIX GopM
H/IH BAIOB CO CMELIAHHBIM TTTaHHeM. TIpH 3T0M 0cofoe YCTPOACTBO YeNIoCTHON ayrH,
Pa3neNéHHOR NO LUEHTPY Ha ABE B3aMMHO NMOABMXKHLIE MONOBHHB! (32 HCKITIOHEHHEM
Dipnoi u Chondrostei) ¥ yciieHHOH KOCT-
HBIM DEI6aM HE TO/IBKO YCMEWHO MaHHMYINPOBATh YENIOCTAMM, HO H HCIIONB30BATH
BCacblBAIOWHHt 3 deXT pOTOBOA NMOIOCTH, BOIHHKAIOIUMH NPH DaIBEIEHHH B CTOPOHLI
cycneH3opHes {CM. €. 132) U XabepHbIX KpblllUeK.

Y MHOrMX NPHAOHHBIX BUAOB KOCTHBIX PhI, CMEUMATHIMPOBAHHLIX B IATAHUH
xpabamu ¥ Mon. , 3y6BI TNOoCKHe KOPOHKH, 2 Ha Xabep-
HBIX AYIaX Pa3BUTbl HHXHHE IIOTOYHBIE 3yObl C yrUtoueHHOH pebpucToll KopoHkoH.
PacTuTenbHOANHEE GOPMSI TAKXKE HCMOMBbIYIOT LIOTOYHBIE 3YOH! A NEPETHPaHHA
KOpMa. ¥ CPOCTHOMEIOCTHBIX PhIG, MTUTAIOIMXCH KOPA/IAMH, PAIBHBAETCA KPEMKHI
KIIIOB Ha 4eiocTAx (CM. pyc. 86, 2/) M fLIaCTHHYATHIE XKEPHOBA Ha XabepHLIX Oyrax.
Y mnaHkToHOdaros xe (i y X) Ha xab nyrax ¢ CH
3¢ hEKTHBHBIN UeAMNBHbIN annmapaT U3 XabepHBIX THIYHHOK.

OGOPOHHTEIILHOE NOBEAEHHE KOCTHBIX PhI6 BIUTIOHAET HX CBOEBPEMEHHYIO PEAKLIHIO

Ha npueaH. b, b K CTPEMMH’ Gercrey oT npe-
CNlenoBaTeNs, ¥ HEKOTOPHX BHIOB — K M. OKpacKH, Bast e€ K
OKpYXaioweMy GOHY, HCTIOIb POHUTENBHBIX CPEACTB (UIKTIOB,
TIPOYHOM HEUIYH, KOCTHOIO NaHUMPA M T.0.). Pacnpoc-rpanenbx AIOBHTHIC XKENE3bI,
0BbIYHO Y KQITIOYHX 1L bIX SIYdeR, a TAKXKE TIPH LiKmax XabepHok

XPBILWKH. Cabitie 700 BUAOB pbiB, 0cOBEHHO OGHTATENH KOPAILIOBLIX PU(OB, ALOBMUTEL
TIPH YNOTPEBIEHHUH B DKUY,

Oco60e MECTO B OGOPOHHTENLHOM aPCeHANe KOCTHRIX DhIG 3aHMMAIOT JAEKTPHYE-
CKHe OpraHmul (cM. c. 146, 174).

B LEOM XOPOLIO Pa3BUTLIE OPTaHB! YYBCTB 1 FONIOBHOH MOJT KOCTHRIX PHIG oBecre-
YHBAKT UM CNOCOGHOCTDL HE TONBKO YCIIELIHO OPHEHTHPOBATLCA B OKPYXAIOWIEH cpene,
HO ¥ HAKATUTHBATh HHAMBHIYATbHEIA ONLIT HA OCHOBE BHIPAaGOTKH YCIOBHbIX peduiex-
COB, OByucHUS. OHH YETKO DEATHPYIOT Ha HIMEHEHHME HANIPARNCHHS M CHJTBI BOXHBIX
MOTOKOB, XHMHYECKH#t cocTan ¥ pH BOAHOH cpelkl, pauIHYaIOT Nepenanti TeMIEPATYp C
TouHOCTLIO 50 0,03 °C, nomkayioTes aexrpopeuenimeit. Ui HUX XapaKTePHE! COXKHBIE
MEXaHH3MBI BPaqyHOro U CTAHHOIO I c B, HECKHX
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KTIOHEBNX CTHMY/IOB, NPOTAXEHHBIE MATPALHH (B TOM YMC/E HHOTAA K 110 Cyllie —

y yrpe#i, uefUIOHCKOTO OKYHA), pa3HOOBpa3Hbie BapHaHThl 3a60Tsl o noToMcTee. Ho,

BOIMOXHO, INaBHas OCOGEHHOCTh KOCTHBIX PhIG, 06ECNEUNBIIAN MM IBOMOLHOHHBIA

yCnex, — 370 CIOCOBHOCTH BHIMETHIBATH OTPOMHOE KOMHYECTRO HKPHHOK, U3 KOTOPBIX

YKE HEPEI HECKONBKO HACOB BEUIYTLIACTCA OPraHH3IM, COCOBHBIH CyLIecTBOBATh ca-

MOCTOATENLHO H, CJIEOBATENLHO, BHOHDPATh A Ce6A MOAXOAALIME MECTOOGHTAHHSA H
ThCA K TEM B OH OKaJaNCA.

DBOAIOLIMOHHOR HCTOPHR PHIC

IepBbie ManeOHTONOrHYECKHE CBUAETENBCTBA MOARNEHHA YETIOCTHOPOTHIX NO-

3IBOHOYHBIX OTHOCATCR K BEPXHEMY OPHOBMKY — KOCTHBIC YElLYH, NpUHAEXABLINE

M pbiGam. Cou [ OCTaTKH XPALIEBHIX PHO HaftZeHbl MOKa AKllbL B

PpaHHeM neBoHe. OCTATKM NPEACTABUTENER APYTHX KIACCOB PHIG HIBECTHLI H3 HUKHETO
cuiypa.

Mnaxooepmet (Placodermi) cuuTaioTcA Haubosnee NPUMUTHBHBIM KJIACCOM pIb.
Ho Hx caMble PaHHHE HaXOIKH NPHHRILIEXAT YXKe NOCTATONHO CTIEUHAIHIHPOBAHHBIM
nipeacTaBuTenAM. HaipaHue CBOE OHM MOAYYMIH 33 MAHUKPb K3 BOSLLIMX NNACTHH
KOCTH {0 5 CM TONLINHOM), MOKPLIBABLUMI ¥ GOMBUIMHCTBA BHIOB MEPEAHION 4aCTh
Tena. [TaHuMps NoApPaIKeNEH Ha B YaCTH, NOKPbIBABLUME TONOBY H IICYEBOR MOAC K
COETMHEHHDIE CycTaBoM. Biaronaps 3ToMy CycTaBy BEPXHSAS HEMIOCTh 3AQMHO C YEPerioM
MODJIa 33QMPAThCA DBEPX, 3 HIKHSAS YeTIOCTh NPH 3TOM BbLIBUTATACh Bnepél. Buyrpes-
HHUJ CKeJIET NNaKOAEPM GbUL XPAILIEBBIM C TOHKHM NOBEPXHOCTHEIM CNIOEM KOCTH. D10
MO3IBOAWIO BOCCTABUTE MHOTHE JETANH X BHYTPEHHEIO CTPOCHMSA, 110 KOTOPOMY 3TH
$OPMbI OKAIATHCE OYEHb GIHIKHMH K IPHMHTHBHBIM akynaM. YemocTHas ayra moma
KPEMUTHCA K OCEBOMY YEPEITy CaMOCTOATENBHO WIH 6bUIa NMOABELICHA HA NATLAINIHOM
nyre. YemoCTHAA MYCKYIaTYpa y BCeX MaHUMPHBIX PhIG MOIa PACTIONATATECH TOJIBKO
C BHYTpeHHE/ CTOPOHBI YETIOCTHBIX KOCTeH, NOCKOMBKY OHH, KaK ¥ THOMAHAHGY/ADE,
BXOOWIH B COCTAB WEYHOTO MAHUMPA. ¥ XPALIEBBIX PLIG W APYTHX BRICLIMX FHATO-
CTOM YENIOCTHAR MYCKYIaTypa ranack ¢ YETIOCTHOR MYTH.
Bumecto 3y60B y 60MBLUMHCTBA BIAM 3y6006Pa3Hbie KOCTHBIE BHPOCTH HA YETIOCTAX.
TIpH3HAKOB PETYARPHOMA CMEHSAEMOCTH 3YGHBIX PAOOB HH Y KOTO M3 NpeACTaBHTeNeH
TIaHUMPHBIX PG OGHAPYNHTL He YIanoch.

HaunGonee THNMHYHKE U PaIHOOGPA3HBIE N, — «CYCT
Arthrodira (puc. 89, A), cnexyer ynoMsaHyTh Takxke Ptyctodontida, noxoxux Ha xumep
(aTa rpynna, Bepon‘mo, o6n1agana BHYTPEHHHM OMIONOTBOPEHHEM H [aXe poXana

), CKaToB, ¥
aHTHapXoB (Anuan:hl), Y nocnezHux T 1 MaHUHPb ¥ (B pesynrrate
[aXe UCYEUTH GPIOUIHBIE TLIABHWUKK), & [7332 OTKDBIBA/THCE BMECTE C HOMIPAMH B
€IHHOE OKHO FOIOBHOTO MAHUMPA. [PYAHBIE NIABHUKH TAKXKE GhUIY ONETH NAHUMPEM
¥ B Pe3y/IbTATE NPEBPALIEHE! B ABE NOAMOPKH, ¢ NTOMOILIBIO KOTOPhIX PrIGa Mossana Ha
MenkoBoske. T1nakonepMbl JOKWIH 10 Havana KapGoHa.

Xprawessie pei6sl (Chondrichthyes) paamenstotes Ha ava nomxiacca Euchondrocephali
(McTunno xpaweronoseie) i El b hii (TMnact X pbiGet
MMEIOT BHYTPEHHUM CKeleT 63 OKOCTEHEHMH M BHEWHHMH H3 OTIETbHBIX Yewyit. Bee
COBDEMEHHBIE H [IOUTH BCE MIBECTHLIC HCKONIAEMBIE HMEIOT COBOKYTIHTENBHbIE OPTaHBl
H BHYTPEHHEE OIUIOAOTBODEHHE,
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Monknace Euchondrocephali xapakTepeH caMOCTOATENLHOM NOABECKOH YENIOCTHOH
AYTH K depeny (NpoTOCTHIMs). B npoliecce IBOMOLMH YEMIOCTHAS AYTa BO MHOTHX
AMHUAX TIPHPACTATA K OCEBOMY HepPeny (ayTOCTHIHA B GOPME FONOCTHINH), TOTOMKKH
ORHON TaKOW JIMHHU MPEACTABAEHB COBPEMEHHBIMM XuMepoBBIMH, Wiy LlensHoro-
nosbiMy {Holocephali), NoABHBIUMMHUCA B MATEOHTONOTHYECKOH JIETOMTHCH B NO3NHEM
AeBoHe. [LSt MOAKNACCA XapaKTEPHa KPeNAUIANCA K NOTbAILIMHON uyre Koxuan wabep-
Hast KDBILIKA. Y MHOTHX TPYNI I ayTH o
B CHHapKyaTHIo (synarcuale), K KOTOPO# KPEMHTCA NepBbI y4 CIMHHOIO IUTABHHKA.
3y60B OBLIYHO HEMHOIO, OHH PEAKO CMEHAIOTCA (JTHBO He CMeHsTes BoobLIe U pacTyT
BCIO XHIHb, KaK 3y6bl XUMeEp), 4 Y ITeCTHA ( i Ha HMMENach
13 3y6oB.

YeniocTHas Nyra MIaCTHHOXAGEPHBIX KPEMHTCA K OCEBOMY YEPENy € y4acTHeM
TMOABAILIYHON AYTH {THOCTHIIUS) M WHOTAA TAICKE CAMOCTONTENIbHO (aMHCTHAMA).
CaMOCTOATENBHOE KPEMEHHE BOIMOXHO IBYMA CMOCOGAMH: K INa3HHYHOR 061acTH

0CEROTO Yepena (MepBUYHBIA CNoco6, cpean akyn —yn
aKynu Chlamydoxelachux) M K 3aITa3HHYHOMY o'rpocrxy (cpeJm wspeMeHuux axyn -
¥ LIECTH: P hus 1 ceMu. X axyn,

3y6bl Y MPUMHTHBHBIX aKYJ MOAOGHBI JIMCTY KalITaHa, TO €CTh HMEIOT MHOTO
BEPUWHH — KJIATOAOHTHBIE (CPEIH COBPEMEHHBIX BMAOB NMOROGHHE IyGH HMeeT ILia-
weHocHas axyna). OfHoH U3 nMpumMMTHBHBIX rpynn 6sutd Cladoselachii (pue. 89, B).
OHH OTITHYANTUCH KOHEHHBIM DPTOM C UTHHHLIMU YeNIOCTAMH, aMOHUCTIITHEN, MApHK-
MM TUTABHHKAMH C WHPOKUM OCHOBaHHEM, GYATO OCTATKAMH MTHHHOR NATEpaNBHON
TUIABHHKOBOW CKJTalKH (OYeHb NPUMUTHBHLIA NpH3Hak). FeTepouepkansuuit xeoct
BHELHe GBUT NOYTH CHMMETPHYHBIM. XOpia COXpaHANa NPUMHTHBHER BHI Gea no-
CETMEHTHDBIX NEPETAMEK.

it ue ¢ , no it Mepe, MATH IPYIIA PAATHYHOTO,
HHOTAA JOBOJNILHO NMPHYYLTHBOTO obnuKa ( i il
Xenacanthus; puc. 89, I}, HO 6OMBUIMHCTBO M3 HUX BBIMEDPO K Ha4any Me3osos. Ha-
4aNo COBPEMEHHBIM aKYNaM M CKaTaM fana BOJHWKLIAA eIE B BEPXHEM QEBOHE PO~
TpeccHPHas BeTBb akynoBeix pbi6 (Ctenacanthida).

AxaHToab {Acanthodii; prc. 89, ) nerko ono3HaBaeMbl MO XapaKTe PHLIM LIHMaM,
DACMONOXEHHBIM Y HHUX TIEPEl KaKIbIM TLIABHHKOM, KDOME XBOCTOBOTO. ¥ NDUMH-
THBHBIX CHJTYPHIACKHMX IPEACTABHTENEH O MATH N1ap LIKIIOB JEXATH Ha IHHMH Nepes
GPIOLINLIMY TIIABHHKAMHK. Y Gonee MO3AHNX NPeSCTaBHTeNeR 3TH Nepemure Gplom-
HBIE LMl HCHEATH, JIONACTH TTABHKKOB YBEAHYHIKHCH, B GONBIUMHCTEE 3TO GhinM
HEKXPYITHbIE NTPECHOBOMHBIE hOPMbI, XOTA HEKOTODLIC — MTHHOA 10 2 M. O6TexaeMas
hopMa Tena BEINAET B HHX AKTHBHBIX TLIOBLOB, Te/0 aKaHTON 06HYHO GRNIO 3aHmEHO
po! MMH KOCTHBIMH y , HATIOMH T Tonosy axanTOn
TIOKPBIRAJIA MENKasd MO3aMKa M3 KOCTHHIX HAKIANMHX IUIAaCTHHOK, HE COBNANAIOLIAn
€ TaKOBOM KOCTHBIX Phi6. XapakTep MONBECKH 4EMIOCTER HEACEH, BEPOATHO BEPXHAR
YeNCTh KPENHIACh HE TOAbKO CAMOCTOATE/IBHO, HO ¥ CBA3KAMH Ha TMOTXBAIRYHON
ayre. Ha nocsiennedt Kpenuaach xabepHas KPLIILKA W3 MHOTOYHCIEHHLIX YIKHX TU1a-
CTHHOK.

Y NpUMHTHBHLIX POJIOB OHA NPHKPLIBATA JTHILIL HH3 BeeX XabGepHrIX leneit, Bepx
Xe KaXIoH %aGepHON UIeNM NpuKpsiBana co6CTBeHHan XaGepHas Kpeileyxa. Ha
YEmOCTAX Yallle BCETO CHAGNM CPOCWIMECs TPYMIsl 3yGOB HIW MonepeHEe 3yGuaTsie
IIACTHHKH Ge3 IPH3HAKOB PErYIAPHOR CMeHH. UemOCTHbIE MEILILK PACNONAaTATHCD
Ha 06eHX CTOPOHaX YEMOCTHOR AyrH.
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AKaHTO/l CHHTAIOT IPEAKOBOMN IPYIIOH Ui KOCTHLIX phi6. CXOACTBO 3THX IPYNN B
CTPOEHHH YEPena, NAPHLIX MUIABHUKOB M MOKPOBOB MOXET OTPaXaTh HX AOCTaTOMHO
TECHOE TEHETHYECKOE POACTRO.

KocTHble priGal {Osteichthyes) NOABIIHCE B MaNEOHTONOTHYECKOR NETOMHCH B paH-
HeM CHIYpe, C KOHLIa CHIYPa MOXHO PaaHyMTh noakiace Jlomacrenépeie (Sarcopterygii)
u noaxnace Jlyuenépuie (Actinopterygii).

B fleBOHE ABE ITH rPyNNE! K OCHOBY i hayHb1, coceacTays
€ aKaHTOLAMH, IL Mo THBIMH; Xe phibbl
YXE TOrAA 6LUTH NPEHMYLIECTBEHHO MOPCKHMH.

Ha ¢oHe THIHYHBIX U181 YeNIOCTHOPOTHIX TPHIHAKOB, onux C XPALLEBLIMH PbifamH,
KOCTHBIX OTIHYAI0T u IX
FAHOMAHBIX HIH KOCTHBIX YellyH; KOCTHOM )«aGepHon KPBILLKH; JTYKOBHLBL 20PTI (Y
BBICIIMX KOCTHCTBIX PBIG}; MU1aBaTeNbHOTO MY3LIPA WM JIETKHX; ¥ GONbUIMHCTBA — TPO-
NKGAIANEHOTO Yepena. BepxHAA YeNIoCTh, IOMUMO KPEILIEHHs NOAbAIBIMHON OyrodH,
B UDHMHMTHBHOM CJTy4ae KPEMUTCA CAMOCTOATENIBHO B OBOHATENbHON 06AaCTH M K
OCHOBaHHMI® Yepena.

JlonacTenépbie {MACHCTONOMACTHBIE) PRIObI KaK Npeananaraemas Npeaxopas Ipynna
LISt YETBEPOHOT X 32HMMAIOT 0COBOC NANOXEHHE B HUIONEHHH NO3BOHOUHBIX. [TepBbie
OCTATKH PHIG 3TOR IpyNnbl HaANeHb B KOHLE CHAYpa. Telo ApeBHMX NONacTenépbix
65110 TOKPHITO TONCTHIMH POMBUYECKHMH KOCMOMAHBIMH YeliysaMy (cM. C. 143, oM.

puc. 81, 5). Monocth, Meca Mexay Iy KOCMMHOBOTO CNOSl H OT-

KDBIBaBLIHECA HAPYXKY NOPaMH, NP TeABHO aMnynn

(31eKTpOpELIENTOPhI). B x01€ 3BONIOUMH HADYXKHBIHA, KOCMHHOBBIH, CIOK NOCTENEHHO
POBANCA H ¥ COBP Tenell NPaKTHHECKH NONHOCTBIO MCHED.

TTapHble KOHEUHOCTH HMEIH KPYMHYIO MOKPHITYIO HellyéR MACHCTYIO NOMacTh ¢
XOPOLUO Pa3BUTHIM BHYTPEHHHM CKeleToM. CIIHHHBLIX MIABHHKOB GBI A8,

TIPHMHTHBHBIE JONACTENEPBIE HMEIOT XapaKTEPHYIO ABYBI0YHOCTS MOITOBOTD te-
pena, Koraa MepeiHas 4acTb 1o CoCOBHa 3aIMpaThes, PACKPbIBAK NMACTh HABCTPEuy
n06kIve.

Jlonactenépsie pajnenstoTcst Ha punuadcTHit (Rhipidistia), cylectsoBaslumux Ko
NEPMM, NPEUMYLICCTBCHHO NPECHOBOAHDIX, H PRI MEJTKHX IDYIIN, HauGoUtee KPYTHAA K3
KoTOphIx — 3To UenaxauThl {Coelacanthini s. Actinistia), ¢ KOHUA AeBOHA NepeLIEALLHe
B MOpsi. OHa H3 IPYNT PHMKAKCTHI B CaMOM PaHHEM HEBOHE Aaia IROAKOAbIUAILHX
(Dipnoi) (cM. puc. 86, 2). Beex nomactenépbix, KpOMe ABOAKOABILIALINX, HA3bIBAIOT
kucTenéprimu {(Crossopterygii) (cM. puc. 86, /).

TToKpOBHbLIE OKOCTEHEHHS KPEILUK Yepena W HEGHOIo cBofa ¥ PaHHUX GopM 06—
Pa3OBLIBANH MENKYIO MO3AHKY, KOTODPAs B XOIE IBONICUHH MOCTENEHHO YKPYTIHAIACK,
npHobpeTana Gonee YETKHWHA M NOCTOAHHBIR PHCYHOK. TlapHbIE HapyXHBIC HO3APH
GbLTH CBA3AHEI HOCOBLIMM XOAAMH C BHYTPEHHHMH HOJIPHMH — XOaHAaMK (HO He y
LENAKAHTOB, BIGIIONAs JIATHMEDPHIO), OTYETO JONACTENEPIX Phi6 HalbIBAKT TAKXE
xoaHoBbIMHM {Choanichthyes). ITpeanonaraeTcs, 4T0 BHYTPEHHKE HO3APH NEPBOHA-
HANKHO Y PG CIYKWIH [UIR NPHHYANTENBHOTO OMbIBAHUS OGOHATEILHOTO INHTEINS
CKBOJHSIM NMOTOKOM. XBOCTOBO#H IUTABHHK, KAK H Y MHOCHX ADYTHX NEBOHCKHX PG,
©bUT CHAaYANA TETEPOLEPKANEHEIM, HO IOTOM CTal CHMMETPH HBIM (Xax BHelllHe, TaK
¥ BHYTpEHHE — AMPHUEPKANEHBIM).

Yxe ¢ cepenMHbl AEBOHA MEXIY ABOAKOMBILIAIUMMK H KHCTENEPHIMU CHOPMUPO-
BATMCh OHEBHAMbIE PAMIHUMS, NPEXIE DCETo, NON BAHSHHEM MTHILEBOK CTIELHANH3a-
UHH.
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B nesoHe xe MOABIIMCH NPEACTABHTENH APYTOTO MOAKNACCA KOCTHBIX PriG — Jlywe-
népuie (Actinoterygii). PAHHMX Jiyuenéphix, CYast 10 OCTaTKaM MOCPEACTBEHHON COXpaH-

HOCTH, MHOTOYHCIEHHBIX H Pa3HOOGpa3HbIX 06 B rpyniy Kocrl
swin Xonapocten {Chond: i), B TIPHHAL YCNOBHO TPaKTYeMOMY
orpsy [aneon 3Hbie (P isciformes; puc. 89, X). OH mpoupeTan ¢ Ka-

MEHHOYIOJIBHOIO NePHOAa IO I0PCKH, HO eBa IOXGAN 10 mena. [TouTH Bee ero npen-
CTaBHTeny GBUTH MENKHMY PHIGaMH C OGTEKAEMBIM TENOM, MOKPBITHLIM TAHOMOHBIMH
qelrysmMu. XBocT 06biMHO GbUT reTepoUePKANBLHBIM. B NapHBIX IIaBHHKAX yXKe IOMM-
HHMPOBAIA KOXHAs IONACTh C ICMUAOTPHXHAMH, OTHAKO IPYAHOM MIABHUK MM/ TaKXe
JOCTAaTOMHO BhIPAXEHHYIO MACHCTYIO 10NacTh. [TOKPOBHEIE OKOCTEHEHHS KPBILIH Yepe-
Ta ¥ HEGHOIO CBOAA Y HHX BHEIHE COOTBETCTBOBANHM TAKOBKM COBPEMEHHBIX KOCTHBIX
PHI6 H Ha3eMHbIX NTO3IBOHOMHBIX. Ha npoTAXeHuH IHTeLHOR IBOMIOUHMH NANEOHHCKOB
HAMETITHCh BaXHbIe MPeo6pa3opaHis Yepena, BIOMHE 3aBEPWIEHHBIE Y GOMBUIMHCTRA

nydyenépbix. ¥ paHHHX Taxux Kak Chierolepis, 4enocTHOR
cycTaB G5UT PACTTONOXEH JANEKO MO3AMK, LUIMHA POTOBOH LIEH OYeHs BETHKA, XabepHas
KPHIWKA Y3Ka H OMEPKY/IAPHAA MOTOCTh NOA Helt haKTHYECKH OTCYTCTBYET. ¥ MO3AHMX
Xe NPeICTaBHTeNeH OTPsIA YeMIOCTHON CYCTaB PaCTiQ/IaraeTCA JaTbllie BNEpEIH, oTHEro
CILIOWHAS WIeKa YIUTHHEHa, a POTOBAs LUeNb YKOPOUEHA M B LETOM CMELeHa Briepén.

TTo3anu 4eNIOCTHOrO CycTapa TIOOCTD, *abep-
HOI , BEPOSTHO, JI0CH TMocre Toro
Kax ruouaunuﬁynnpe M MePBHYHAS BEPXHAA YE/NIOCTh CTANH JBHIATECA COBMECTHO, OHM
0Ka3AHCh HBIMH W BOCMHO, KECTKHH

3opuit». B 310 BOBAJIO Pa3p! ny! 0 CYCNeH30pHHi
HapyXHOrO 1EYHOTO NMAHLNPA X 0CBOGOXIEHNIO MPEIYENIOCTHON M BepXHeYemocTHOR
KOCTeft OT XeCTKO¥ CBA3M C M

Jlo cOBPEMEHHOCTH HOXGATH /BE IPYTINE KOCTHOXPRILEBRIX: a(pHKAHCKHE MHOTO-
népossie {Polypteriformes; cM. puc. 86, 3) u oceTposbie priSHl {Acipenseriformes).

B Hauane Me303081 Ha CMeHy MATEOHHCKAM TIPHULTH MHOroYHCreHHre Ganee npo-
TPECCHBHbIE BETBH, KOTOpHIE OTHOCAT K HEONTEDHIHAM {Neopterygii), 6ykpanbHo —

MHor biX Tenedt ITOM IPYNIIEI, XHMBLIHX B ME3030¢,

npexae o6beaHHATH B HHbpaknace Kocrueie ranonap (Holostei), KOTopbilt HebiHe, ¢
YYETOM HAKOMMUBUINXCA JaHHbIX, OPMATBHO YNPA3AHEH B KauecTBe MOHODHICTHYE-
CKOTo TakcoHa. COCTARNAIOLINE TPYIISTY HEONTEPHTHI BETRH 06OCOGHANCH OT maneo-
HHCKOB e11€ B KOHLIE NaTe030d, HO HauGombliero pasHoo6pains ¢opM OHa JocTHINA
B KOHUE TPHaca H 0COGEHHO B j0pe. PaHHHE raHOMIB! OTIHYATHCH PABHONOMACTHBHIM
XBOCTOBbIM TUIABHHKOM (CBHIETEILETBOM HEWTPATBHOM MJIABYHECTH), YTO MOIBONAET
TpeANonaraTh HATHYHE Y HUX IL1ABATEIBHOO MY3ILIPS; HX TeNO GBUIO MOKPBITO TONCTON
TaHOWZHOM yeuryé.

B MEJIOBOM NEPHORE KOCTHBIE FAHOHMbI BBUTH TIOYTH NOMHOCTBIO BHITECHEHD Ganee
MPOTPECCHBHBIMH KOCTHCThIMH prifami (Teleostei), 10 COBpeMEHHOCTH LOKIIH JIHWIb

HECKONBKO BHIOB H3 OTpsigos [T, 1e {Lepi 3} HA 3-
Hble (Amiiformes). Hau6anee paHHuMy npecTBHTENsMHU oTaena KOCTHETHE cYMTaloT
BO Pholid: idae), MenKux Bepe PHIGOK, XHBUIHX

© NOMHEro TpHaca MO PaHHIOK 10py. BepoATHO, 3T0 BT XHLLHUKY, HEKOTODHIE — ¢
POMBOBHIHON HeNryEd M JaXe C OCTATKAMM raHOMHA. B 1ope HX CMEHWTH JTenTONen b
{cemercTBO Leptolepidae), Takxke Menkue H eé Gonee MOXOMHBLINE HA COBPEMEHHbIX
KOCTHCTRIX. [loCfenHie BOHHIUTH B DEIYNBTATE PANMALHK IOPCKHX NENTONENH, No-
POIMBINEH HECKOABLKO KPYIHBIX BETBEH. ITO NPEACTARMEHHBIE HBIHE NONOTAENBI, MK
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Puc. 90. CxeMa 3BOMOLMOHHEIX OTHOLEHHA MEXAY IPYNNaMH NEpBHYHO-BOAHBIX MTO3BOHOYHBLIX:
{ i B ~ noaxnacc Iz (G i B— noakaaee (0 I — non-
{Cs E— xnacca {Di K — (Aran-
— paagen ‘{mnc\-nopmue (an(hosmmzla) T — xaace
O — xnacc Kocrsne pubn (Osteichthyes);

17 — noaxnace Nyuengpaie pubH (Actinopterygit); P — nowiace Jlonactenépeie puibit (Sarcopterygii); C — xacc AménGHH (Amphibia}

A~ Knacea Oj

xnacc BecnaMuupHue (Anaspida); J —~ knace

daspida); 3 — npoune ukonanunpuie (Heterostraca); # — noawnacc TenononTn (Thelodonta); K
b | .




KOTopTH {cM. paHee) O pha, Elopomorpha, Cl pha u Eutel
OB11as KapTHHA HCTOPHUYECKOTO PAIBHTHA MEPBHYHO-BOIHBIX NOIBOHOYHAIX NPe-
CTaBJIeHa Ha pHC. 90.

1! X035 ] PG

Phifiry, Mpexae BCEro KOCTHCTHIE, KMH H BECHMa
HBIMH PELENTOPHLIMH CHCTEMAMH, 2 TAIOKE JOCTATOYHO PAIBUTOH BLICIIEH HEPBHOM
HEATENLHOCTBIO, YTO JIEXHUT B OCHOBE UX BEChMA PA3HOOGPA3HBIX H CIIOKHMIX NOBE-
ZEHYECKHX PeakLnit, OnpeneléHHO ChIFPaBLINX He MOCNEIHION PONb B AOCTHXKEHHH
3BOMIOLHOHHOTO ycnexa rpynisl. Cloco6HOCTh PHE PadiHyaTh CTUMY/B Pa3HbIX
MONANBHOCTEA (PaIHYHON HUIHECKON MPHPOABI), MTHOBEHHO PEarHpoBaTh Ha Me-
HAIOILYIOCA OBCTAHOBKY, YCMELHO HCNOMLIOBATh KaK CIOKHBIE MOCTEN0BATELHOCTH
HHCTHHKTHBHMX TOBEACHYECKHX aKTOB, TaK H it # OMbIT
[210T MM BO3MOXHOCTb (POPMUPOBAT MHOTOCTYNEHUATHE HEPAPXHUECKHE CHCTEMEI,
PeryaMpoBaTh MEXBHIOBBIE W BHYTPHMONY.ISLHOHHbE OTHOLIEHHA, HCNOALIOBATL

p 1€ MEXAHHIMbI R H rp 3BLINTH H T.4.

TATLHOE H3y4eHHe TPECKH ¥ TPEXHINION KOJIIOILKH NOKa3a-
10, 4TO Y pbib CYILECTBYET A HabOp TaK Ha: (1. e. cHI-
Hanos, X € OTBETHbIE PeaKLHH). DTH 0COBKE CTHMYIH,
KOAMpYEMbIE OKPaCKOH# TeNa, N03aMH, NOCAEAOBATENLHOCTEIO ARMKEHMH, IBYKAMH H
T.A., COMACYIOT, 6payHoe T TapTHEPOB, IP! B
CTARHBIX CKOIUIEHHAX M T.T. 3TO TeM Hoee BAXKHO, YTO CTAHHME CKOMREHHS MOTYT
obbeanHaTh cBhille 15 x 107 ocobedt ( Y CEJIhIH), H COF. nosene-

HHE B 3TOM CJydae BJAETCA JANOTOM YCTeXa NPH COBMECTHOM 3AlLHTE, MHIDALMAX,
TIHTAHHH, PA3SMHOXEHHH. XapaKTepHO, 4TO MOAOGHBE CKOIUIEHHS MOTYT 6kiTs pasHo-
BO3PACTHLIMM, COCTOATE H3 0COGEN PaIHOTO Pa3MePa, HALGIEHHBIX PAIHLIM YPOBHEM
BICWIEH HEPBHOM AEATENLHOCTH. [TOCKOABKY PHIGLI OTHOCATCA K XHBOTHEIM € NIOCTO-
SHHBIM POCTOM, TO ¥ HX MANbKOB YHCIO HEWPOHOB B MOMIOBHOM MOITE CYIUECTBEHHO
YCTYMaeT TaKOBOMY BIPOCIBIX 0COGeH, M MOBEACHHE BHIVIALKT 3HAYMTENbHO Gonee
CTEPEOTHIHBIM, YeM Y 0COBEH M3 CTapLUNX BO3PACTHBIX Ipyni. Hanpumep, y Mosaanix
CebIel KOHYeCTBO BT Moare He 3,5x 10°, Toraa Kak y
Haubonee cTapbix ocobeit OHO Bo3pacTaeT A0 11 x 108, yeM # OGLACHAIOT CHOCOGHOCTL
BIPOC/BIX OCOBEH ¥ MHOTHX BHIOB BHPAbaTHBATh CAOKHBIE YCIOBHBE CBIIH, B TOM
YHCNE ¥ YCIOBHBIE ped BTOPOTO { P CTHMYN

YCJIOBHBIM pa3fipaxuTenem). C b Ke Pbl6 133 )

B CKOPOCTH TeHEHHH, NaBNEHHH, TEMIEPATYPe, CONEHOCTH M PH BOAK, HECOMHEHHO,
OBeCTIeYHBAET MM YCNEX B BbIGOPE NONXOLALINX MECTOOGHTaHHA. BeposiTHo, 3Th xe
CEHCOPHBIE MEXAHHIMB! IEXAT B OCHOBE CEIOHHDBIX H PETPOLYKTHRHEIX MHIPalki Phib,
XOMHMHTOBBIX PeaKUHH (TOMOTAIOUIMX BO3BPALLATLCS B POAHBIE MECTa), MHILEAOGRIBA-
TEJILHOTO MOBEACHHSA H T.4.

H3BeCTHO, 4TO MHOTHE BHAK IOCOCEH COBEPILAIOT AHANPOMHELE (IIPOTHB TeYeHHs)
HEpEeCTOBHE MHIPALIHH B pek mocne HX JIET HAryna M COapEBasus
B MODE, KYAa MOMOAL CKATRIBAETCH BCKOPE MOCNe BbikAeBa. Bo BpeMa MOPCKOH dasn
POCTa ¥ PAa3BHTHSA JIOCOCH NIPEOAOIIEBAIOT MHOTHE THICHYH KHIOMETPOB B OKEaHe, HO Ha
HEPECT OHH BO3BPALIAICTCA B TE Xe PEKH, [e POTHAHCH CamH. [1pn 3TOM HekoTopbie
BHIBI (HanIpUMep, cEMTa, Salmo salar, cM. pHe. 81, 6) COBEPLUAIOT HEPECTOBHE MUIPa-
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LM HEONHOKDATHO B TEYEHHE CBOEH XKH3IHH, APYTHE (6 BRIOB THXOOKEAHCKHX OCO-
ceft) Mo 3aBepIUEHHM HepecTa MOTHGaIoT. Bo3ppaluasch K MECTY CBOENO pOXIEHHS (K
«[IOMY»), TOCOCH P BYIOTCH MM 3aM1axoM BOZHOM PACTHTEIBHOCTH
W [O4BbI, XaPAKTEPHLIM LA «CBOETO> HEPECTHIHILA. MOnonb 10coce# MMIPHHTHPYET
(3areqaTneBaeT) 3TH OBOHATENbHbIE CTUMYNE CBOCTO «A0Ma», @ 3aTeM, CKaTRIBAACH
B OKeaH, — TaKue Xe CTHMYI ¥ B BOJe TIPUTOKOB, BMIANAOIIMX B OCHOBHOE PYCI0

pekH. Bosppailasch xe 4epes 4 — 5 €T Ha HepecT, ocobu ‘BYIOTCSH
oBpaTHoOR HOCTBIO Janeyatsié OPHEHTHPOB, YTO H IPHBOAKT HX K
MecTy COGCTBEHHOTD MOSIBTEHHS Ha cBeT. Kak nmpapuiio, HEKOTOpoe KOMHYECTBO Mo-
JIOBOIPENHIX 0COGER COUBAETCA C Kypea, HTO BHIaM poe Tepe-
MEMBAHNE TIOMYIAUMNA U OCBOEHHE HOBBIX BONIOEMOB.

Bnipouem, faxe ¥ OCEANBIX BRAOB PHG CYlIeCTByeT BK

YMaCTKy aKBATOPHH, KOTOPOTO OHH MOTYT NPRAEPKHBATECA Ha NIPOTAKEHHH Hecxonb-
KHX JIET, OTIOIHABAS €TI0 N0 KAKHM-TO KOHKPETHHM NpH3HakaM. Tak, HaGmoneHnue 3a
BIPOCILIMU 0 OKYHS B ABYX peKax lutata HHanana

NOKa3ano, 4To 4/5 Me4eHbIX pbiG OCTaBaNKCh B NpeaeTax MECTa HX IOWMKH Ha TPOTA-
XEHHH, 110 KpaHeR Mepe, YeThipex JieT. Banee Toro, GyAyuM NepeMeEHHBIMY B APYTHE
YHaCTKH PeyHOro GacceftHa, MeueHble 0COGH BCErIa BOIBPAILANHCH HA CBOH y4acTOK.
PuI6E! XOPOLIO 3aNOMHHAIOT BHEWHHE OPHEHTHDH CBOHX NPHBHYHBIX MECTOOGH-

TaHHH H HX, T IHAYHTENLHEIX
MIMEHEHHH B OKpYXawlleH 06CT2HOBKE B XO€ CE3OHHHNX HIMEHEHHH THIPONOTH-
YECKOTO PEXHMa é BOAHEIX P CKOPOCTH TEYEHHS BOAN
K T.A TH ¢ P p BX BHIOB PEYHBIX PHE (TAOTBHI,

X KamGart, Guqxos H T.I1.) HaDIAAHO NMOKaJaTH, YTO PRGB!
CRIOCOBHB YETKO PAaCnoO3HaBaTh pPa3MepH, HOPMY, OKPACKy M APYrHe 0COGEHHOCTH

HX NIp HX KaK ODHEHTHPBI, YTOGH OCTaBaThCA Ha

Mec-ne YAEPXHBAAChH NPOTHB Teserns. K 3TOMY HAIO MPHBABHTB K CIOCOBHOCTH PHIG
TOHKO PaaHYaTh OGOHATENBHEIE CTHMYH, HCXOIAILHE KAK OT PG APYTHX BHIOB, TaK
¥ OT DANTHYHBIX BOIHBIX PACTEHHH,

Crioco6HOCTh BOIBPAILATECH Ha CBOH Y4acTOK, Y, HMeeT -
uueckue orpanuyenua. Tak, B onbsitax Ha b (5540 9YTO
0COBH ABYX BUIOB IPYNEpPOB, €) Ha B COTEH METpOB

C OHOTO KOPALNOBOro pucha Ha APYroH, HEHIMEHHO BO3BPAILATHCH Ha MECTO CBOEro
TTOCTOAHHOTO O6HTAHHA. ONHAKO B AHANOTHYHBX FKCMEPHMEHTAX PhIGBI-aHTeNbl U
PH6bI-62a604KH, KOTOPhIe OOKIYHO XHBYT MApaMH, HHKOTAA He BO3BPAILATHCEH Ha CBOH
pH. CTonb e HECTIOCOBHBLIMH K XOMHHIY OKAJNHCh H HEKOTOPEIE BHIM (HanpHMeD,
Hol us) ¢ HOTHOH

TMopasuTeNnbHO, YTO HEKOTOPBIE BN Gu'u(oa {HanpuMmep, GuyoK-GaTHrobHYC,
Bathygobius soporator), OGHTalOlLINe B NPHIHBHO-OTIHBHOM JOHE, BO BPEMSI OT/IHBA He
YVOCPKHBAOTCA B «HYKHX» Ha Gepery u B <CBOH» KD ft
BONOEM, AaXe €CAH OH HEBHIUM 12 IPAIAMH KaMHell H IecKa, KOTOPbIE HANO NPeoto-
JIETH HA MTYTH K «I0MY».

B onbiTax Ha MeyeHbIx 0c063X Roccus chrysops B 03¢pe MéHnora (un‘a'r BuconcuH)
6LUTH NPEANPHHATHE TOMBITKH BRIACHHTL MEXZHHIMHE TIOMCKA MECTA HEPECTA, PACTIONO-

KEMHOTo Ha Hebo YHACTKE Y Gepera oepa B 39,4 km?. To-
MeueHHBIX 0COGER BRIMYCKATH B PAIHAIX MECTAX 03¢Pa, CHAGIMB NONTABKAMH HA HHTKE,
YTOGB! 32 NEPEMEILIEHHEM PHIBOK MOXHO GLLIO ThC B y

roroay Bce BRUTYIUEHHBIE OCOOH NEPBOHAYATLHO HAMIPABIAIHCD Ha CEBEp, NOCTHIHYB
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€eBEPHOTO Gepera, HAYHHATK WCKATh HEPECTHITHILE, NepeMelliasch BIONL Geperopolt
nuHuy. Tlnoxas BUOKMOCTb Melliala MONOTMTHHM OCOGAM MCKaTh CEBEpHuIl Geper.
A nipu 6TOKHPOBAaHHHK MX OGOHATENBHON CHCTEMB OMHM OKAJANHCHL HECTIOCOGHBIME
OTHICKaTb CaMO HEPECTHIIKILE.

B onnrax ¢ PAla BHAOB nococei
06HapyXeHa HX CMOCOOHOCTh BLIGHPATh HYXKHBIA a3HMYT IBHXKEHHA B OKEaHE, B TOM
9HCIE H B IACMYPHYIO MOTOIY, ¥ N0 HOYaM.

17, € r T, 4TO PbIGEI CIIOCOGHBI OCBAMBATH
TIPHCYILYIO MM CPelly OOHTAHHA H Pa3MeLIEHHBIE B Heit pecypcs ¢ Heo6bHaltHOR ad-
EKTHBHOCTEIO, YTO, B COYETAHHH C BHICOKON TUIOIOBHTOCTBIO, HECOMHEHHO, ONIpEe-
JISET ¥ OTPOMHYIO YHCIEHHOCTL MHOTHX BHAOB PHOE. [JocuHTano, Hanpumep, 4TO y
BocTouHoro nobepexes CLLA 3a yeTsipe Mecsla Bh oxono
10 x 10% ocobelt nydaps — HCKTIOUHTEIBHO O BHOA, Cbl 0, KaK
TIONAraloT, 32 3TOT Xe CPOK OKono 10 x 10'2 cBoMX XepPTB. ITO THIHKHA Pa3 TOBOPHT O
4PEIBHYANHON IPOLYKTHBHOCTH MODA H, B HACTHOCTH, HACEIAIOILIHNX €10 Phib, Mpuyem
TAZBHHIM 06PA30M KOCTHCTHIX.

Ho nponyKTHBHOCTh OKeaHa He OIHOPOLHA Ha BCEM MPOCTPAHCTBE aKBAaTOPHH.
B ocHOBe 3TO¥# NMPOOYKTHBHOCTH, ECTECTBEHHO, JIEXHT d:o’mcmnea, KOTOphift oCy-
WECTBIACTCA NPEHMYILECTBEHHO THATY BMH T Ha
rny6HHax 1o 200 M. Hn b 3TOTO Mp npu npo‘ntx PABHKIX YCIOBH-
SIX CHJIBHO JABHCHT OT NPHCYTCTBHS MHMHEPANOB, MpexIe Beero ¢ocgopa, asoTa u

3t BO! é B KpyT

TaHM: PENYLCHTAMH W CKal y IHa. Ha OTHOCHTENLHO Hebark-
WyX ty6HHaX, B 061aCTH MaTEPHKOBOTO 1Lebgha OHH OCTAIOTCA B MPEAENAX RKTHBHOR
JOHBI, HO HAL AGHCCANBIO BHIXOLAT M3 Heé M MOTYT BEPHYTHCH B PESYIILTATE MOMbEMa
TIYGHHHBIX BOI ra) xmopuﬂ P T JIHIUB TPH KOH-
KDPETHHX Bo- HIO CNOCOGCTRYET INMHHA NENOBN il
TIOKPOB, MOI KOTOPHM oGpaJyrom:ﬂ MOPUHH CaMOH [UIOTHO#, OTHOCHTENLHO THIENOR
BOLK (OXTOKAEHHOH H Gonee € — n3-3a uBaHus). Ior ouna
BHTECHSET HaBepX ITyGHHHbIE BOIBL. B IDYrHX MECTax OHM JAMELLAIOT NIOBEPXHOCTHbIE
IOH, «PaCCTYNAIOWHKECH» TOI BIAHAHHEM HECKONBKHX KPYITHEIX MOPCKHX TedeHHH,
KOTOPHIE HaMPaBJieHH K IKBATOPY BAONb MEPHAHAHOB K OTKIOHSAITCA K 3anaxy Mox

neHCTBHEM KOPHOJNHCOBRIX n TEHeHHe MOLIHYIO
30Hy anBeyUTHHTa Y Geperop Unnu, Benretsckoe TeuenHe y Geperop Hanor6um, Kaxap-
ckoe — JananHee Caxaphl. [10 aHATOTHYHBIM T B 30He

HeGOMbILHE Pa3PhiBbl TACCATHBIX TEUCHMIE.
Pr60/0BCTBO — BEPOATHO, Haubosee MPOOYKTHBHLHA C1ocob NOGKYTH MHUIEBHX
ans ‘Ba, TOJY M3 HEKYJBT B. Kak
nomunanor apXEONOrHIECKHE PACKOTIKH, PRIGEH KOCTH BCTPEHAIOTCA CPeIH xyonHu.x
OTXOIOB eIE Ha MATEOTUTHYECKHX CTOAHKAX JPEBHErO Yenobeka. CYI Mo ApeBHHM
HACKQJILHWIM PHCYHKAM H HACTEHHOMY HEPOTMHQUUECKOMY MHCHMY ETHIITAH, yXe 33
20 BeXOB IO HOBOM 3PhI JIIOIH YMETH HCTIONBIOBATE IS PRIGHOM IORTH rapITyHEI, CETH,
naeTEHbIe JOBYLIKH M YAO4YKH C KPIOYKOM U Jeckoli. OIHAKO HACTORIUMHA pHEHMHA

npoMeicen pa HO ¢ MOPCKOTO CYROXOICTBA
b MX CPEICTB A% O BLUIOBA pblel Vxe ¢ IX B. Gpmuuu, a He-
CKONBKO MO3XE M MOJUTAMILS!, HEMLIb! X aHINHYAHE Hay BH

KONHYECTBA CENLIH, 3ATOTaBAKBas pui6y BNPOK CHadana B CYIIEHOM, a MOIKE B CO~
nénoM 1 xonuéHom sufe. C XV b. MEXIy HOPMAHHAMH, AHINHYAHAMH, HCTIAHLIAMH ¥
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nopT BO 3a JOGHY mecxu B CEBEPHOM} AmaH‘ruxe

H yxe x xonny XIX nexa nepsue # 9KCcIUTYa-
TaLHH MOPCKHX PHOHBIX PECYPCOB, YTO MPHBETO K CO3NBY B 1899 r. mepBoR mMexay-
HapONHOW KOHGEPEHUHKH NO palpaGoTKe METONOB HOTO HS

NIPONYKTOB MOPA H KOOPAHHALIHM MCCIIENOBAHMY GHONOrHH MOPCKMX PhI6 YCHTHAMH
CTPaH-YYaCTHHL KOHQpEPEHLIHM.

K Hayary 1970-x rofios MOpcKolt IPOMBICET PRGB! AOCTUT TAKOIO Pa3Maxa, YTo NMpH-
LTIOCH BBOANTE OTPaHHYHTENLHRIE M JANPETHTENLHBIE MEPH Ha JIOB PAIGK B Npeaenax
HauGosee POLYKTHBHBIX 3J0H MHPOBOIO OKeaHa — B TaK Ha3bIBAEMON LIeNb$OBOR
30He, KOTOPas MOXET BIUIOYaTh NPHOpPEXHLIE BOAK B npegenax 12, 20 wan naxe
200-MITBHOR yOanéHHOCTH OT Gepera.

BpeMs pa. M HOPMBI (KBOTHI) BEUTOBA PBIGH,
BB PEIX KOHTPONHP GHpPX, PLIHKOB M Nepe-
PabaTHBAIOUIMX NPEANPUATHH 110 BCEMY Mupy
KOMIIEHCHPOBATE NIOCHEACTBHS T paiMaxa HMHAYCTPHH MO-
KET [0 HEKOTOPOHR CTENEHH KaK Ppoibu B HRIX
BogoeMax ([IPYJOBOE XO3IANWCTBO), TAK M IONOMHEHHE PEYHHNX ¥ O3EPHRIX PHIGHBIX
PECYPCOB 32 CHET HCKYCCTBEMHOIO pa: Monoan pub BIX BMIOB € HX
NOCIEAYIOWEH PEMHTPOAYKLIMENR B ABTOXTOHHAE (MCXOQHKE) WIH HOBEIE BOJOEMBI.
Cyns no p TaM, pa PLIGH C HCKYCCTBEHHOTO

ONAONOTBOPEHUSA NPaKTHKOBA1OCH B KiTae yxe okano 2000 I. 10 H.3., & CO CPeNHHX
BEKOB NOJIY4IIO LIMPOKOE pacnpocTpade e 1 B Enpone. Cunraercs, 410 B HacToALLeS
Bpemst okou1o 10 % r aKBaTOpPHA B MHMPE JUIA HCKYCCTBEHHO-
10 pAIBEACHHA PRIGK!, NPHYEM CBOEH NPOAYKTUBHOCTHIO NOAOGHBIE XOIARCTRa HAMHOIO
MPEBOCXOMIAT €CTECTBEHHBIE BOTOEMBI.

OnHaKo KOHGIHKT MEXY TEXHHYECKHM MPOrPECCOM H CTPEMIEHMEM K OXpaHe MpH-
PONHEIX PECYPCOB, B TOM YHCIE PLIGHLIX 3aT1acOB, HEYKJIOHHO Hapacraet. OcoGeHHO 310
cKa Ha uxtHodayHe, CYLLECTBEHHLI} YPOH KOTOPO#t HAHOCAT
THAD 4ecKHe CTNaB Jieca, 3arpA3HEHME BOA MPOMBILINEHHBIMH
CTOKAMH, ANOXMMHKATAMM M T.Tl. M B HauGONLILENR CTENEHH OT 3TOTO CTPAAAIOT MpPO-
xofiHble GOpMEL LIEHHEIX TIOpoa p6. HampHMep, NoKasaHo, YTO Ha CEBEPO-IaNanHOM

ve CLIA pa T JococeR
OrPOMHBIH ymepG, MOMHMMO TEPEYHCIEHHEIX GaKTOPOB, HAHOCAT BO3BEACHHBIE 3aeCh
50 ruap He TonbKO X

ocobelt kK MecTaM Hepem, HO M HH3IHYECKH YHHYTOXAIOT MOJIOAD PbIG, Nonanaouyo
B TYPGHHBI TIPH CBOEM CKATHIBAHMM K OKeaHy. KpoMe TOro, OHM MPeBpallaloT pekH B
CHCTEMBI C1a60 MPOTOYHBIX KACKAZOR 03€P, B KOTOPHIX 3aH/ISIOTCA HEPECTHIIHMLIA, Ha-
JArPAIHMTENH, Hap €CTeCTBEHHAA NHILeBas 6a3a PaIBUBAIOILHX-
©s1 MaIbKOB. B pesysibTaTe, Kak MOKAa3MBaKOT CTATUCTHYECKHE JAHHBIE, 32 IOCTEHHE
150 et KoNH4ECTBO PHIGH! B PeKax 3TOTO PerHOHA COKPaTHAOCH 00 3 % OT HCXOOHOMN
HHCAEHHOCTH.
AHaforHHLE NPOGIEMBI CYIIECTBYIOT M B Pocchi. OCOBEHHO 3TO KACARTCA LEHHBIX

puib 0 roe Kackan anex
LMK, MPENATCTBYIOIHX BY, (DX BCETo, MPOXOAHLIX
$OpM OCETPOBBIX.
Ha Jansnem Bocroxe, rae BOT UX P # noxa ewé
oT M Iae Ha yxe Garee Benércs pabora no
PROGHREIX pecy]x 33 CYéT mes CTH pbifo-
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32BOAOB, BRIABHIACH APYras Omp: 0CTb Habopa

auTencH npu PrIBB X > [EHETHYECKOTO pasnoospaaun
HCKYCCTBEHHAIX Norynsiumii. [TOMHMMO THXOOKEAHCKHX NOCOCEH 3Ta TeHIEHUHS YXKe
Ha CEMIrH B ONOBOFO JIOCOCA.

JHo pacnana CCCP Bxoau1 B 4HCT0 BERYILHX J:lepxan 1o 0GBEMY PLIBHOTO NPOMbBIC-
na. K xoHuy 80-x ronos XX B. 061éM NPOMBICTOBOTO JioBa B pamkax Beiero CCCP
HOCTHIA! 9— 10 MK T pbifbl B TOA, 4TO COCTARMANO OKIO [0 % OT MHPOBOIO YPOBHS.
B Hadane 90-X rOOB YPOBEHD €XETOAHOM ROGEMH PHOKN B POCCHH COCTABIAN yXe 4 —
5 mnH 1, H3 xoTOPLIX 300 — 370 TRIC. T/FOA NPMXOAKTCA HAa BHYTPEHHHE BOIOEMBI.

B COBPEMEHHBIX YCAOBMAX HAHGONBILYIO ONACHOCTL st PHIGHBIX 3anacos Pocchu
CO3NAET TaK Ha3biBaeMblil «HEYUTEHHBLH JTOB» (HPaKOHBEPCTBO, TEHEBAA TOPIOBNA Pbl-
60ft, OTCYTCTBHE Y4ETa B BhlAAYE JIALUEHIHA, KOHTPO/IA 33 BLIMIHEHHEM ONIPEOENEHHbIX
KBOT H T.1.). Kpome Toro, oTcyTcTBME MOHHMTOPHHIA TIPHPORHBIX MOMYMSUMA pub,
KOHTPQISL 32 HX IKCTUTyaTallHeH, HCTOLLUMTEbHAR TOBRMA PHGE BCEMM BOIMOXHLIMM
cnocoBaMu (B TOM YHCAE BECKOHTPONBHBIA CETEBOH JI0B, TPHMEHEHHE «3/IEKTPOYIO-
YeK» H T.1.) IRIIAI0T COOTBETCTBYIOLIHE CyKGbl BOIMOKHOCTH BECTH CTATHCTHNECKMH
y4éT BBLIOBA, N p Tb €ro o6béM, KHE H 0

P THe,
Th Heo e Hay Hxomas TOAb! B CBA3K
€O CNAIOM MPOMBbI 0 W cenb TBEHHOIO NMPOM3BOACTBZ, @ JA0RHO U

YMEHBLUIEHHEM JATPAIHAIOWHK CTOKOB, OCOBEHHO Ha Mablx pexax uewTpa Poccuu,
OBBEKTHBHO COIRAIOTCH GATOMPHATHBIE IKONOTHYECKHE YCTIOBHS IS BOCCTAHOBIEHHSA
BHAOBOIO Pa3HOOBPAINA H YHCIIEHHOCTH PbiGbl, GECKORTPONBHMA XHILHHYCCKH JIOB
CBORHMT Ha HET 3TH NOJOXHTENbHBIE TeHAeHUMH. [To raHKbM PubHamopa, yposens
NONOBHON HCTPEGHTENBHON! AEATELHOCTH B 5 — 10 pa3 TIpeBbilIaeT OFBEM NEranbHOMO
TIPOMBICAOBOTO SIOBA. B 3THX YCAOBUAX HACYLUHOW 3aNauell SBIACTCH HATAKHBAHHE
KOHTPONSL 32 JIOBOM phIGbi, pa3p Ka TURt no PHGHLBIX
PECYPCOB, 2 TAKXE COMIAHHE CTPYKTYD, OTBETCTBEHHLIX 32 IULIRHHPOBAHME H PALIHO-
HAIBHYIO OPTaHH3ALMIO PHIGHONO MPOMBICAA HA HAYYHO! OCHOBE.

KAACC 3EMHOBOAHbIE, AU AMOUBUU (AMPHIBIA)

XOPOKTePHCTHKG KATCCO

3eMHOBOIHBIE ~ NEPBBIA KNAcC HA3eMHBIX NOIBOHOYHBIX, H B HX OPraNHIaLUMK
COERMHANOTCA, € ONHOR CTOPOHBI, NPOTPECCHBHbIE CBOHCTBA, CBAIANHBIE C 3JABOCBAHHEM
Ha3eMHOM cpeln OGUTaHHA, a ¢ APYToR — Ble YEPTH, OT phi-
6006pa3HBIX NTPEIKOB H BYIOLLIHE O HaCT

TIOKHHYB BOIHYIO CPeay, IEMHOBORHBIE OKA3AMHCE NOX NCACTBHEM HHYEM He KOM-
NEHCHPOBAHHOM CHUTBL TAMECTH M BLIPaGOTANM NPHHUMNHANEHO HHOM, YeM Y PHG,
©Nnoco6 NEpPENBHXEHHA — NPH MOMOLLUM PLIYAXHBIX KOHEYHOCTER (TaK HalBBREMBX
naTMnansix), cd p MXCA M3 NAPHBIX I Mpu 31OM noAc 3aaHmx
KOHEYHOCTeli NOMYYHII IPOYHOE KPEUIEHHE Ha IOIBOHOYHHKE — K KPECTLIOBOMY 110-
3B0HKY. COPMHPOBANACH ATaNTALMA K BHMOMHEHHIO HEOBXORHMBIX TIPH KOpPMEXKE
ABMKEHUR TONOBBI (B TOM YHCJIE TOHKHX) HE BMECTE C TYTOBUILEM, & OTHOCHTENBHO
HEro, B CBAJX C YeM OIWH MOIBOHOK NMPEBPATHICA B WeRHNH. B NO3BOHOUHMKE aM-
GHOHHA U3 TYTOBHLLHOIO OTAENA BBLAETHIIMCH WeAHBA H KPECTLOBBIR, BCETO UX CTANO
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HETRIPE, 2 HE [Ba, KaK y PWG. BoalylIHAR CPeAa cOANa HOBHE YCJIOBMS IKIXAHMS.
OtKa3 or 0 MIPHBEN K onp tJ ynp KOHCTPYKIIHK
BHCLEPAIBHOTO YEPENa, B YACTHOCTH K CAMOCTOATENLHOMY KPEMJIEHHIO YETIOCTHOR
AYTH Ha MOSTOBOM Yeperne, T. e. K ayTOCTWIHH. [TOABUITHCH NErKMe KaK CTIELIHATM3H-
# opran o BOCICACTBHE ITOMO B KPOBEHOCHON CUCTeMe
BO3HHK BTOPO# KpYT, B Ceplle — OBa np He CTano
HbiM. BoalyliHas cpefia pe3ko H3MEHINIA YCIOBHA BOCTIPHATHA 3BYKOB H B OTBET Ha 3T0
copMHpOBacs HOBLIA OTaEN — cpeanee Yxo ¢ 6apaGaHHOM NEPENOHKOR H CTYX0BOH
KOCTOUKOR, cTpeMeHem. Lllar Bnepén caenaH aMmpUOHAMH M B PA3BHTHH TONOBHOTO
MO3ra — HX TIEPEIHHHA MOST PAJIEEH LUEMBIO Ha ABA MQIYILAPHA.

Brixon amuOHit Ha Cyuly He NOPBaT HX apXaHuHMX CBAelt ¢ BoaHO! cpenoit.
Kak npasuno, HX HHIHBHAYAILHOE PAIBUTHE BKITIOYAET CTAIMIO BOAHOR JKYMHKH M
MeTamopdo3. Mx ranas Koka MPOHMLAEMa UM BOAK M TEM CaMbIM [UIA Fa30B, YTO
TIO3BOAET OCYILECTRIAT 3D HEKTHBHOE KOKHOE ANXAHKE, HO 3aCTAaBIAET AEPKATLCA
BOANE BOABI WIH BO BAAXKHLIX GHOTONAX, HHaYye KUBOTHbIE GLICTPO 06€IBOXHBANOTCS.
3Ta TPYAHOCTh HeH3GeXHA H3-32 OTCYTCTBHA IPYAHOH KJIETKH H 00YCTOBJIEHHOTO THM

Ba NETOYHOro KOTOPOE HE MOXET TMOKPHTH Beelt noTpeGHOCTH
OpraHHaMa B rajoo6MeHe.

TMocToAHHO BRKHAA Koxa ambHOKH oTpaxkaeT e1lé OoHY HX OCOGEHHOCTb — BO-
AHBIR THIT OGMEHa BEILECTB, KOTOPBIH PACCYHTaH Ha HIGKITOK BOXKI BO BHElIHeH cpene;
HX TYJIOBHILHAA TIOYKA €CTb OPraH BHBENEHHA BOMM.

Opranusaums amMpnGui
Ha tpéx rpynn p X aMp # THMHYHON MOLEIBIO NMEpPBOro
o 0 CYHTATh XBOCTATHIX 3¢MHOBOAHAIX. OOHAKO MO
pacnp Pa3UIO H MPaKT HOCTYMHOCTH MEPBOE MECTO 3a-
HHMaIoT ArywKH. [loaToMy 1 aneck B KayecTse 0 0GBEKTA V1A P P
opranusauny ambubui pUHATa TpapsiHas AArywka (Rana temporaria).
H PA Ha OT! HOCTOMHCTBA JATYWKH KaK MO-

AeNbHOTO MpencTaBuTeNn aMPuOHH, 03RO MOMHHUTH, YTO €€ BHELIHEe CTPOEHHE
HETHTIHYHO T TIPHMHTHBHBX HAa3eMHBIX MOIBOKOYHKIX, obnafaTenedt LIMHHOTO
TynoBHINA K XBOCTa. CTPOCHHE TeNa JAFYIIKH HCTIBITANO Ha cebe CHIbHOE BIHAHHE
MCTIONBIYEMOTO €10 CNIOCo6a NIePenBHKEHHS MPLIKKAMH. Y HeE KOPOTKOE H LIHPOKOe
TY/IOBHIUE, XBOCTA HET, 2 les HeaaMeTHa (PHC. 91, A). KOHEeYHOCTH KaXYTCR NOBOMBHO
ASMHHBIMH, 0coBenHOo Jannme. To/0Ba IUHPOKA H CILTIOCHYTA CBEPXY BHH3, NIPOpesaHa
ANHHHOM POTOBOR Wesibo. [10 60KaM TONOBE PAaCTIQIOKEHH KPYIHbIE [123a, CHIBHO
BLICTYNAKIIME BBEPX, HO BTSKHME, CTIOCOGHBIE MTOIPYXKATLCA B MIaIHHIY. MMetotca
BEKH — BEPXHEE, HUXHEE 1 32 HHXHHM BEKOM eLIE TPeTbe, WM MHUTaTe/lbHasA nepe-
ToHKa. TTo3aau maia Ha KaxaoH CTOPOHE BRACH KPYIIHH Y4aCTOK KOXH, OBBENEHHbIM
. — p Ka. [Mepen miasaMi Ha Kpasix BEPXHEH CTOPOHBL
TO/IOBbI Paclo/araeTcs napa Hosapedl. Ha nepenHmux KOHEYHOCTAX N0 YeTHpE CBO-
GonHbIX NaTblia, Ha 3a0HKUX — TI0 NATH MATLLEB, KOTOPHE COCAHHEHDB ILIABATEILHOM
nepenoHxoit. Beé Teso ASryIKH NOKPRITO HEXHOW, [IAAKOH M IOCTOAHHO BRAKHOM
KOXe#, KOTTe# Ha naibliax HeT.
Koxueie nokpoph. HexHas 4 BlaXHas KOXa JSTYUIKH HE HMEET HM KOCTHBIX
yelsy#, HH KPYMHbIX POroBLIX 06Pa3oBaHHMt, HO ONHH CJI0H OPOTOBEBLIMX KJETOK Ha
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Puc. 91. T TenH
A— aarywxa (Rama is); B~ ( ie ica); I —
HapyXMas HOINPA; 2 — rnad: 3 — 6apaGaHHas NepernonKa

TIOBEPXHOCTH IMHAEPMHCA BCE XK€ €CTb, OH JALIHLIAET PACTIONOKEHHBIC MO HHM XHBHE
KIIETKH, HO JIE/IaeT HEBOIMOXHOMN CEKPELHIO ONHOKNETOYHBIX KOKHBIX Xenés, [ToaTomy
JATYLIKA obnanaer TWILKO CNOXHBIMH, MHOTOKNETOYHBIMHK KOXHBIMH XEJIEIAMH. Oun
BO3MMKAIOT B ANHAECPMHCE, HO B XOIE Pa3BHTHSA TTOTPYXAIOTCH 3 HETO B KOPHYM, HMEIOT
TIO/IOCTh BHYTPH MACChl CEKPETOPHBIX KNETOK, Gonee Wi MeHee [UIWHHBIA BRIBOAHON
TIPOTOK M TOHKYI0 06004KY M3 IIANKHX MBILIEYHLIX BOIOKOH, CIIOCOBHYIO KOHTPOTH-
PpOBaTh B ©. b BO XEIE3 — CJIHIMCTHIE, YRNAKHAIOWHE
TIOBEPXHOCTb KOXH, HO eCTh ¥ GU"(OBHC, HaNpHMEp AOOBMTHIE. B cOOTBETCTBUM ¢
ABIXaTeNLHOM (QYHKIHEN, KOTOPYIO BBITOMHSET KOXA, KOPHYM GOraT KPOBEHOCHBIMH
kanumnapami. KoXa HWE MECTAMH NIPOYHO NPUKPEIUIEHE K NEXAMWHAM NOA Hel
MBIlILAM, a Ha Gonbluelt TIOWAnM IETKO OTCNAWBAETCH OT HHX, OCTABNAA CBOGOAHBIE
NPOCTPaHCTBa — JAHM(ATHUECKHE MEWKM.

CxeneT. Ocesoii ckenem RATYIIKH Ype3BbiMakHO YKOPOUYEH {pHC. 92), CONEPXHT
BCETO 9 NO3BOHKOB (23— 25), a XBOCTOBBIE TOIBOHKH JaMEHEHB B HEM eIHHOH Ko-
CTOYKOR — ypocTwieM (urostyl; 22}, KOTOpbIH He BBICTYNIAET 3a NMpPEeRCTB TYJOBHILA.
Tena NOIBOHKOB NPOLENLHE, OHI COYEHSIOTCH Mexuly COGOR CycTaBaMH ¢ Mepel-
HEBOFHYTOH NOBEPXHOCTBIO. BEpXHUE MYIH MOIBOHKOB HECYT KOPOTKHE OCTHCTBIE
OTPOCTKH, 2 BNEPEN M HAJAL OT OCHOBAHHA KaX/IOMO BHCTYNAIOT COWIEHOBHEIE OT-
poCTKH, OWHE TYTH H TeM YKpeIL -
HBIJt KaHa/l — BMECTHIMLLE UTst CIHHHOIO MO3ra. B 60Ka OT OCHOBaHHA BEpXHER nyru
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Puc. 92. Ckenet nArywks. Bua ceepxy; Ha sieBofl CTOPOHE Yepera NOKPOBHAIE KOCTH YOANEHBI:

1 — npeavemocTHas KocTh; 2 — HOCOBa KOCTh; J — Bep: KOCTh; € — XOCTh;
5— annapara; 6 — XocTh; 7— KocTh; & —
cTpema; 9 — xpaug; 10 — nanew; /1 — danaHri nanbues; /2 — nAcT;
13 — 3anscTe; /4 — xoMTIEXCHan KOCTL NIPenMuedss; 1S — ruleweBas KocTh; /6 — GenpeHHas KOCTs;
17 — runocua; 18 — XoCTH 19— XOCTb TaneHn; 20 —

cemunmmhan KoeTs; 2] — NOXBMOLHAR XOET; 22 — YPOCTTS; 23 — KpecTUOWNH nossoHoK; 24 — Tyno-
BMWHWE MOIBORKK; 25 — WiekHuit (0IBOHOK ; 26 — TIEPCAHEYIINAR KOCTY; 27 — MEPERKWA POXAK
annapats; 28 — né xpRuw; 29 — TenbHa% KOCTS

OTXOQAT NonepeyHbie OTPOCTKH. LLeAHbLA NO3BOHOK NONEPETHBIX OTPOCTKOB JIHILEH,
KaK W MEPeIHHX COWICHOBHBIX, HO MMEET BIIEPEIH Mapy HErYGOKHX CYCTAaBHBIX Bria-
LKH LT COWIEHEHHS C 32THUIOYHBIMU MBILUETKAMH Yeperna. TYTOBHIIHbEE NOIBOHKH
{ceMb) TOCTpOeHb! HanGonee THITHYHO. K NOMEPEMHEM OTPOCTKAM EAHHCTBEHHOrO
KPECTLOBOTO MO3BOHKA (23) NMPUKPETUIEH NOAC 3AMHMX KOHEYHOCTel. Y JNATYLIKH
HeT PEGEp, HO eCTh APYTHE MEMEHThI, KOTOPHE PAIBHBAIOTCA H3 MaTEPHANa MHOCENT
H TIPHHAIIEXAT OCEBOMY CKefleTy. DTO HenapHbie IPYAHHA M NPEArPYAHHA, KOTOpbIE
CPACTAIOTCA ¢ TIEYEBLIM TIOACOM.

Yepen nATYLWIKH NPeACTABASET COGOM eAHHLIN KoMmaeke (pHc. 93) MoaroBoro
4epena, BUCUEPATHHOTO M KOXHOTO CKevleTa. JIHILB HEMHOTHE €ro YacTH COXpaHsioT
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TY WIM HHYIO CTETIEHb CAMOCTOATEILHOCTH. Ho NPH PaccMOTPEeHHH Hepena BLIrOmHO
TIPOCNEANTE OTASTBHYIO CYOb6Y KAKIOTO ta. Ocoboro 3acnyXHBaeT
cneunduteckas obuias Gopma yepena, oYeHs WIHPOKOTO, CILTIOIEHHOTO CBEPXY BHU3.
Takast ¢opMa NOBLIUIAET TIPOHIBOLHTENBHOCTh POTORIOTOYHOM! NONOCTH B KaYeCTBE
HarHETANLHOIO HACOCA, KOTOPbIt ¥ 3¢MHOBOAHKIX NIPH OTCYTCTBHH DYIHON KIETKH
CYNHT EAHHCTBEHHBM CPEICTBOM BEHTHIALMM NETKHX,

Oceeoii wepen Bcex COBPEMEHHBX 3EMHOBOIKMX OTHOCHTCA K [LTAaTHOAIATBHOMY
THNY (4EpeN C UIMPOKHM MO3r AETCA MEXAY [J H).
B CTEHKAX YEPEMTHOR KODOGKH MHOTO XDAWIA M BCETO HECKOMLKO 3aMELUAIOLIHX OKO-
CTEHEHHR. ITO napHble HOKOBLIE 3aTHUTOYHHNE KOCTH (exoccipitale; puc. 93, §), oHn
obpamsioT 3aTRUIOYHOE OTBEPCTHE H 0BPAIYIOT Napy KPYTIHBIX JATEUIOUHEX MEILLICA-

K08 { i italis; 9) wna cof yepena ¢ Cnyxo-
BBIE KaTCYJH OKOCTEHEBAIOT JMIIL Mapoft KOCTER (| i ;5 12),
a 4acTh YepenHOR KOPOGKH Mexay rna; oXBaT MO3T,
KIHMHOBHIHO-OGOHATENLHOR KOCTBIO (Sph hmoid 14). B OT MMa3HHL
OBOHATENEHAA KANCYIA OCTAETCH XPALLEBOH.

n KOCTH KaKH Y WX Phi6, THUIL
MaJTy10 IOJTIO TOTO Habopa, b y (oM.

puc. 110, B, E). Y naryliky 3aIHHe KOCTH KPHIIH Hepena CIMTH B NapHYIo JOGHO-
TeMeHHYI0 KocTb (frontoparietale; cM. puc. 93, 15), BriepenH KoTOpo#t pacnonaraeTcs
napa HOCOBbIX KOCTeit {nasale; 22). CHu3y ocnonal-me yepena MPHKPLITO KPYTIHLIM, KaK
1Yy pub, { i 5)a xancyns —

Puc. 93. Yepen narywky:

A — BuR Cuu3y; Ha TIPABOR NIOOBHHE YEPCNZ CHATH TOTH BCE MIOKPOBHMIE XOCTH; 5 — B C6OKY, € HHX-

HER YeloCTHIO K B — uepen sun cHudy; 1 —

KOCTh; 2 — COWHHK; 3 — BEPXHEURMOCTHAR KOCTh; 4 — HEBHAA XOCTs; 5 — NapacdieHOMI; 6 — WewyHNa-
Tas XOCTb; 7 — XPLLNOBKANAR KOCTh; & — GOKOBAR xocTh; 9 —

10 — crpems; 11— KocTs; 12— KOCTh; 13 — HE xpAws;
14— xocTs; 15— KOCTB; 16 — NepearKA (THONIHB) POXOK;

17 — 3anHUR poXOK; 78 — MOTMAMIGNMA anriapar; 19— YrMOBAs XocTs; 20 — Iy6Hes KocTs; 21 — nox-
50PONONHaR KOCTS; 22 — HOCOBAA KOCTY; 23 ~ MCXXeneB XPALL; 24 — HEGHHR GTPOCTOX WEGHOKBAIDAT-
Horo xpaiua; 25 — oten xpriwa; 26 — orpoctox

ApaTHOTO xpHiwia; 27 — YUINOH OTPOCTOK HEBHOKBAIPATHOTO XPAILA; 28 — OBNACTS TPABEKYIN; 29 — WH-
©PAPOCTPATLHAA XPALL (THYMHOUNAA MIKNAR wenIoCTs); J0 — CYNPAPOCTPANHNA XL {(1HKHHOMHAR
BEpXHA YEMIOCTE)
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napHHM COIUHHKOM (vomer; 2), HecyluuM 3y6bl. K 60koBo# cTopoHe ciyxopoit Kan-
Cy/IN IIPHPACTaeT YelyAyaTas KocTh 3 6), IPHKPB! JamHuit KoHel
HEGHOKBAIPATHOIO XPALLIA {CM. HHXe) K 06pa3yloLias cKylIoBol orpocTok. HakoHeun,
KBaIAPaTHO-CKY/NOBas KocTb (quadratojugale; [/ l) ©06palyeT HHXHIOI BUCOYHYIO OYTY.

Bucuepaionwii yepen CyLIECTBEHHO no ¢ ero coc y
KOCTHBIX Pbi6. BesleCTBHE HACTyNHBLUeH! ayTOCTHIHHM THOMAKAHOYNAPE NpeBpalicHo
B CIYXOBYIO KOCTOYKY, @ OCTAaTOK NOABAILIYHON AYCH M XaGepHME dyr¥ — B IUIOCKHA
nombAdbidHeA xpsul. [TepBHYHAA BEPXHSAA YETIOCTh MPEACTaRTEHa HEGHOKBAIpPAT-
HbIM XpaloM (palatoquadratum; /.3), KoTopsiif MpUpacTaer Brepeay K OGOHATENBHOH
Xancyne, a Mo3alK — K CAYXOBOH Kancyie, KaK 3TO €CTECTBEHHO NPH ayTOCTHIHH.
Bnepean Ha Hero HaneraeT CHH3Y Heb P OPHEHT! HEGHas
KocTb {palatinum; 4), a Ha JaIHHe ABE TPETH — Kpbl KOCTB {pterygoit
7). BTOpHYHaA BEPXHAA YeNIOCTh, PEATLHO CXBATHIBAIOLIAA OOOKHY, 06paloBaHa He-
60MBLIOA NPEIMETIOCTHON KOcThio (premaxillare; ) M KPYITHOR BEPXHEYENIOCTHOR
(maxiliare; 3), K KOTOPO#f IPHPACTaeT C3aIM YNOMAHYTAA KBAAPAaTHOCKYOBAR KOCTb,

HHXHAR HeNI0CTh IArYKH 06pajoBaHa MEKKeJIeBM XpALLIOM (cartilago Meckeli;
23) K ABYMA NOKPOBHLIMM KOCTAMH. MEKKEJICBbE XPALIH 0BEHX CTOPOH COCIUHEHRI B
obylo ayry u ¢ B obnacTH KYIO MHYIO KOCTh
{mentomandibulare; 27}. 3aqHas 4acTb XpALLA, BKIOYaK K NOBEPXHOCTD B HEMKOCTHOM
CycTaBe, IPHKPHITA YIIOBOH KOCTHIO {angulare; 19), HepEAHION Xe YacTh Xpswa ofe-
BaeT 3y6xas kocth {dentale; 20). B yeniocTHOM CycTaBe yII0OBas KOCTh KOHTAKTHPYET
C JAIHHM KOHLOM HEGHOKBAIPAaTHOIO XpALIA,

BepxHee 3IBEHO NOABLHILINHON AYTH (| i } o6pasyer KOCTOUKY,
cTpemn (stapes; cm. puc. 39, 5; puc. 93, J0), pacnonoXeHHYIO B NOJOCTH CPEIHETD yxa
{cM. puc. 39; 3). Huxuue 3n€MEHTh NONLSAILIMHON M XAGEPHBIX AYT NPEBPATHANCE B
TOOBAILIYHYIO TUIACTHHKY {CM. pHC. 92, 5; puc. 93, b, 18}, B OCHOBHOM COCTOAILYIO
M3 XpALLA W HECYILYIO ABE Maphl KPYMHbIX poxkos. [TnacTunka dpopmupyer Teépaoe
HO POTOrNOTOYHOA MonocTh. JLNHHHBIE K O4eHb TOHKHE NepeiHHe POXKH (CM. puc. 92,
27; prc. 93, B, 16), roMonornuHLle THOMAAM, TUIABHO U3rH6asCch, TAHYTCA Halal ¥
BBEDX K CIYXOBMM KanicynaM. Basee KOpoTKie, TOICTHE K K TOMY Xeé KOCTHEIE 3aIHHE
POXKH {cM. PHC. 93, B, I7), roMonory IV xabepHRIX QyT, NPEAOCTaRIAIOT MECTO AASt

MBI, MOTBAILIYHYIO IUTACTHHKY K HEpeny.

I & nOAC, KAKH Y pHb, MoApalIeén Ha NEPBHYHLIA M NOKPOBHBIN.
TlepBHYHMNIt TOSC COCTOUT M3 3AMELIAIOLIHX KOCTeR (pHc. 94) — nonaTky (scapula; 4)
H { id N oBpasyolmx AMKY TIE4EBOrO CycTana (8).

K HHUM KModHnE ( 5 2). Hosc

BKJIIOYAET TAKCKE HAUTOMATOMHMA xpsl (3), apdexTHBHO HANCTABNAIOWHKE NONATKY
BBEPX, K XPALUCBOR NPOKOPAKOHA, NPHKPHTHIA KNouKLeH. TTOIOBHHKM TTOACA COERN-
HEHbI MeXay co60# N0 cpeaHeH IMHHH. MeXy HHMH PacIoNaraloTCa 1Ba HEMapHLIX
KOCTHBIX (. ) BNEMEHTa C MH JIOTIACTAMH Ha KOHUax, dakTHye-
CKH HaCTH OCEBOTO CKeJIeTa — IPYOHHa (sternum; 6) H npearpyiuHa (presternum; ).
MOXHO OTMETHTS, YTO Y aM(bHEHI 1Ie4eBOH MOAC CBAIAH C MOIBOHGUHHKOM TORLKO
MBILLILAMH.

Crenem iz Oneil My y RATYILKH (CM. PHC. 92 ) OTKIOHAETCH
OT THITHYHOH CXEMBI, u:uloxeuuoﬁ patee. Kak 1 y Apyrux amdHOHIt, B Heft OTCYTCTBY-
et V naneu. 3aTeM cpalli¢Hbl KOCTH NPEAMLNEYBA, YTO YKPETUIAET HX IPOTHB OMACHMLIX
YHaPHBIX HATPYIOK B MOMCHT TIPHIEMIEHHS. B OCHOBAHKM KOHEHYHOCTH KaK OBhIYHO
pacrionaraeTcs ruieyesas kocth (humerus; cM. puc. 92, 15), a B 10KTEBOM CycTaBe K
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Puc. 94. [neuepoit noge asrymxu. Bua ¢
6ptoxa:

7 — npearpyznna; 2 — wuovnua; 3 — Hawo-
TATOYHKA XpAW; 4 — NONaTKa; 5 — KOPAKOHI;
6 — TPYLMHA; 7 — MeNEBHAHMH OTPOSTOK [Py~
AHHH; § — AMKA NLIEHEBOTO CYCTABA

Heli NPHWIEHEHA TAKKE EAKHHAA Y JIATYILKH XOCTh Mpeueyss (0s antebrachii; 74; pe-
3Y/ILTAT CIMAHHA NYHeBOH W JTOKTeBOH kocTeit). KHCTL cocToMT M3 3anscTss {carpus;
13) B OCHOBaHHH JIANOHH, NACTH (I 12), ONHHM PSAIOM
KOCTOHEK, CKPbITHIX BHYTPH JIAIOHM, W UETHIPEX MATBLED C OTACABREIMHA (hanaHTaMu
{phalanges digitorum; I117).

Ta3oewii nosc WCMIKITAN Iy BHE 0 1St BECXBOCTRIX

& cnocoba H TIOTOMY CYILECTBEHHO OTKIIOHSAETCH OT
HanoxeHHoR B OBLeM oyepke TPEXTYUEBON KOHCTPYKIMH. [Tpexue Beero, Ta3 CUABHO
CYXEH B OO/TaCTH BEPTNYNHBIX BAIHH N NPHWICHEHHA 3aTHAX KOHEYHOCTEA H 06-
Pa3yeT BOKPYT HHX BEPTUKANLHBINA AHCK. M3 Tpéx YIOMAHYTHIX Jyuefi 1Ba YKOPOUEHbI K
0BpasyloT MMILb CEKTOpa AMCKa. JT0 napa ceAANHILHBIX KocTelt (ischium; 20; jaaHH#
CeKTOp) M Io6KOBKHA xpaiL (cartilago pubis; neps Hukt cexrop). I
xocTb {ilium; cM. puc. 92, 21), oTxodslas BNepéA ¥ BBEPX, HAOGOPOT, CHIBHO BhI-
TAHYTa. Blaroaaps NOABPHXKHOMY COUEHEHHIO C KPECTLOBBIM NOIBOHKOM (23) oHa
croco6Ha NOBOPaYMBATECHA OTHOCHTENBHO TO3BOHOYHHKA, IEACTBYA aHANOTHIHO IBEHY
MHOTOPBYAXHOH! KOHEYHOCTH.

Cxenem Onoit 3adneis , KaK M CKeJleT NnepenHed, y MATYIIKH
cBoeo6paieH. B Helt TaKXe CINTB! KOCTH BTOPOTO CETMEHTA, HO CKENET CTOMB 10-
TIONHHTENBHO PACWIEHEH. B OCHOBAHMK KOHEHHOCTH pacnonaraeTcs GeapeHHan KocTb
(femur; cM. puc. 92, 16), K Hel NpHIEHEHa KOJEHHbIM CYCTaBOM KOCTb NONEHH (0§
cruris; 79), MpoAyKT causHuA Gonbiuok (tibia) ¥ Manoi (fibula) GepLOBBIX KOCTEH.
J1BE XOCTOYKH B OCHOBAHHH MPEAIUTIOCHH (tarsus; /&) BUTAHYTH K 06pa3yloT WIEHHK
MHOTOIBEHHO KOHEYHOCTH, TaK Xe KaK CKDbiTas B CTYITHe IUIIOCHA {metatarsus; 77)
M3 AJIMHHBIX KOCTOYEK M (anaHTH MATH BLITAHYTHIX nanbues (phalanges digitorum; 77).
H OCTaTKH TeILHOTO 0 Nabla, I3IOLETO ONOPY BHYTPEH-
HeMY NATOYHOMY 6YTPY. JIHHa, MHOTOIBEHHOCTE H THEKOCTD JanHeH KOHEYHOCTH 06e-
CMeYHBaeT MPOTAKEHHYIO AMCTAHUMIO PAa3roHa NPK OTTANKHBAHHH K IIaBHOE CHATHE
CTOIHI C FPYHTA B €10 KOHLIE, TEM CAMbIM MOBKIILAS AATEHOCTD NPLIKKOB.

MuimedHas CHCTeMAa HMEET CEPheIHbIE OTIMYHA OT MYCKYTaTypt pui6, mpu-
4EM HaMHOTO GoJlee PEIKHE, YeM Y APYTHX NPHMHTHBHBIX HA3EMHBIX [TO3BOHOYHBIX.

Y nfirylwek ropayio ctabee BhpaxeHa nep XBOCT OTCYT-~
CTBYET, TYNIOBHILE YKOPOYEHO, H OYeHb BE/IHKa [OMNS HECErMEHT
MYCKYJIaTyPhI KOHeUHOCTeR. MyckynaTypa T y Ha

OTAENBLHBIE MBILLILIB.

Hepenas cucreMa. [0106400 M032 XaDaKTEPCH OTHOCHTENLHO BRICOXMM pai-
BHTHEM KOHEYHOTO (TIepeiHero) Moara {pHc. 95), paaneléHHOrO CKBOIHOM IUENbIO Ha
nonyuwiapus (8), ¥ o4eHb MANBIMH Pa3MepamMy Modxedka. LLiens Mexuy noTyapuamMu
(13) He DOCTHIZCT MX NEPEAHHX KOHUOB, TOCKOJIbKY PacnoNaraloliuecs TaM oboHA-
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Puc. 95. T0A0BHOR MOIT NAryIIKH. Bun cBepxy (A} u cumdy (5):

1 — TIPOMENYTONHMN MOIT; 2 — PHTENHHAS IATK CPEIIHETD MO3ra; 3 — MOIXEHOK; 4 — NPOAOAToBaTli
— POMOOBHINAY AMKA; 6 — CTIHMHOR MOIr; 7 — INkbH3, & — NoNyWapHe KOHEYHOrO MOIrd;
9 — CTHTBIC OBOHATCTBHME NYKOBHIUY; /0 — BOPOHKA MPOMEXYTOUHOIO Mo3ra; // — runodms; 12 —
IepeXpECT IPHTCITEHIIX HEPBOB; /3 — CpeaKuMas wens; I — X — ronopHee Heppu

TeNbHbIE (9) cnutht no ¢cp 7 nMHUH. Heb it i y4acTok
KOHEYHOTO MO3ra no3afy 6e3 ABHLIX rPaHMIlL NEPEXONHT B MPOMEXYTOHHMIf Moar (7);
Ha ero Kpslllle 3aMeTeH 3NnHpU3 (7) Ha kopoTKoi Hoxke. [ToMHMO SHAOKPHHHON
Xenie3kl, OH 06padyeT ANMHHELUL cTeGENEK ¢ IMa30NOACGHKM OPTaHOM Ha KOHLIE, Bhi-
XOIALIMA Yepes UIOB MEXIY NOGHOTEMEHHBIMH KOCTAMM TOI KOXY TeMeHH. Ha nue
NPOMEXYTOYHOTC MO3ra PACIONATaloTCA NEPEKPECT IPHTENLHAX HepRob (12), a no-
3anu Hero — HeGoutbllian (B OTITHYHE OT O6KuHON Ans pH6) BopoHka {(puc. 95, 10) ¢
runocdH3om (/1) Ha peplinHHe. SpUTENbHME NOMH (2) — napa ARLEBMAHBIX BATyTRH
Ha KpHillle CPEIHErs Mo3ra — paafeneHu Gosee 4€Txo, Yem y pub. Tpononrosathidt
MOIr (4} — C IHPOKHUM OTKPHITRIM BBEpX IV xemynouxoM (poMBoBHAHOM IMKOH, 5),
TEpenHHM Kpalt KOTOPOrs, BHCTYTaOWME BBEPX B BHIE BOpTHKA, NpeacTannset cobo
Moxkeqok (3). Ero ciaGoe palBHTHE MOXHO CBS3aTSL € IPOCTOTOM crioco6a nepemelne-
HHA NIATYLIKH, e€ noxomm'opnom nopexeHHs. lonoBHuX HepboB 10 nap, Kak H y phi6.
X1 nHeps, it, T CBOHM — cnabont X HepBa,
a X[ Hepe, MOABLA3ILIYHLIA, BHIXOAHT YXKE MEXAY XaK OBOH.
Beteu nuuesoro (VII) u 6ayxaalowero (X) HEpBOB, HHHEPBHPYIOWHE Y- PhI6 OpraHn
GOKOBOW THHHH Y Ha3eMHBIX nosaono-mux He pa3BHTbl. OCTaTKH XaBepHbIX BeTBeR
6 0 HepBa Bl rop BeTBsIMH. Ero xpynHas

BHYTPEHHOCTHAA BETBb — IMABHBI/t MApaCHMMAaTHYECKUA HEPB OPraHK3Ma.
CRuKKOMO3206bLX HEPEOE Y NATYLIKH BCEro 10 (CHMTAS TOMBKO HTO YNOMAHYTHIA
NPOTOTHIT nonuauquom) Bropo#t H TpeTHI COBMECTHO KHHEPBHPYIOT NEPENHIO
B, B TUIEHEBOM ,a yeThipe HepBa ¢op-

204



MMPYIOT Ha KaXIo} CTOpoHe no: 0-K CIUIeTEHME,
IATHIOK KOHEYHOCTb.
Ci

MMEET LEHTPH! TONBKO B CIHHHOM MO3TY,
OCHOBHBIE 06PaJOBaHHBIE €10 HEPBR — ITO [BA CTBOJMA, KOTOPhIE TAHYTCS Ha NPOTA-
XEHHUH TYNOBHILA NO 60KaM OT MOIBOHOYHHKA B BHJE LEMNONEK MAHITHEB, CBAIAHHBIX
TIYMKaMH BOOKOH CO CIHHHBIM MO3TOM, MEXITy CO60it 1 C OpTaHaMH Tefa.

Opranst 9ypctB. Op2an 3penus UMEET HEKOTOPHE NPHMHUTHBHLIE YepThi. Ha-

NPUMEDP, XPYCTANUK KaK LENOE aKTHBHO BAL CA TIPH aK|
TIPOTPAKTOPOM, KOTOPLIA TeM CaMbiM HABOIMT [1a3 Ha 6nu3Kylo AncTaHUHIO. Ho a3
JMATYIIKH " H. i€ CO 3peHHeM B BO3NYLLHOR cpene.

TIpHCYTCTBYE CNEIHOR XKEEIbl M NOABHXMBIX BEK CBA3AHO C €ID 3aLUMTOR OT BbICHXA-
HHS, 3 BHMYKIaA $OPMa POTOBHLIL NPHAAET MePeaHeR KaMepe rasa, 3aNoIHeHHOR
BONAHHCTOM BJIATOM, BHICOKYIO NPENOMIRIOWYIO CMOCOGHOCTL Ha Boanyxe. Brran
p: Y JIATYLUKH KJIOTO, HO He Llap 0, KaK ¥ pbi6) Hao6o-
poT MeRbile. TIOMMMO LECTH BHELWHHUX INA3HAIX MBI, HIBECTHRIX ¥ PBIG, NATYILKA
{xax ¥ 6OBIIMHCTBO TETPANOA} HMEET elUE ORHY, KOTOpas BTATHBAET ITajHoe AGN0KO,
OMHOBPEMEHHO JAKPHIBAS €10 MHTATENbHOM NEPENOHKOH.
Opean cayxa'y bIX aM HMeeT K HaseMHo-
My 06pasy XHIHH. BHYTDEHHEE YXO COMEPXHT 1B XapaKTEPHRIX HEBPOMACTA — COCOYKH,
CBA3aHHEIE C BOCTIPHATHEM 3BYKOB. Ellle CyliecTBeHHee (POPMHPOBRNHE HOBOTO OT-

nena — © B THH BOJH B
cpeae. 1O cpejtHee yXO, PAIBHTOE ¥ ‘bix aMpHEHHA B 106ABOK K BHY
yxy. 1| TeM, YTo cpena He MOReT 3pek-

THBHO MepPeNaBath KONeGaHUA Ha ReCXHMaeMble TBEpALIE Tela H XKMIKOCTH TONOBh
XHBOTHOTO. CpeaHee yxo npeacTarneHo 6apabaHHOM NOIOCTLIO {CM. pHe. 39), koTopas
BO3HHKN2 ¥3 6pbIarabLa PHIGOOGPAIHEX NPEAKOB H MONOGHO €My COSTHHEHA C INOTKOH
— ) Tpy6o#. CHapyx 6apaGaHHas MOAOCTH 3aKpLITA
xoi { tympani); B €€ cepelrHy YITHPACTCA CITYXOBas
KOCTONKA, CTPeMS (S1apes, TOMOJIOT [ KoTopas KOH-
LIOM, KaK MOpLLUEHb, BCTABNEHA B OBaTbHOE OKHO {fenestra ovalis) B CTEHKe BHYTpEHHero
yxa. [lannenne 38yKoBO# BORHEL, AeHCTBYIOEE HA
Ha Heft POE YCHITHE, IPONOPL €€ TUIOWANH, a CTPEMS nepumer 310
YCHIHE Ha nepuiMdy BHYTPEHHErO yXa, TPOU3IBOMS TaM ropailo GaNbiliee AaBieHke,
MOCKONBKY ILTOMIANL OBATEHOMO OKHA OTHOCHTENBHO Mana.

Taxum 06pa3oM, cpeaHee YXO €cThb IPOCTON MeXaHHYECKHH YCWINTENb JaBNCHHS
3IBYKOBOA BOJTHBI, B KOTOPOM KO3(HHUKEHT YCHIEHHSA COOTBETCTBYET OTHOWIEHHIO
ruiowanedt 6apaGaHHOM NMEPENOHKH ¥ OBTLHOTO OKHa.

Opeandt 3eM X bl B Memxax. Kaxawiit
CHAGXEH ABYMS HOMPAMH — HapYXHON H BHYTPEHHeH {X0aHOIt; CM. pHc. 97, ). 10
BIUTIONHJIO YNOMAHYTHIE TIOIOCTH B COCTAB AbIXATETLHEIX MYTER H OGIEMMHIO CMEHY
npo6 Bo3nyxa B HHX. [NaBHaA YaCTh OGOHATENLHOTO STTHTEINSA, PACHIONIOKEHHAS B

BEpXHEHt JACTH 1101I0CTH, K ITHIO TAXYHHX M3 BOATYXa.
Ho B HEGONBIIOM AMKE Ha THE, TOCTOAHHO CTH3bIO, aeTcs 06-
N1aCTh OGOHAHUS B XHAKOA CPEAE, KaK ¥ PHIG, NOABEPr2IOILAA XAMIYECKOMY aHATHIY
PACTBOPEHHDIE B BOAE BEILECTBA H IT B OGOHF Y OT} Yy

BETOYKY OGOHATENLHOTO HEPBA. 3TO (i 3aNbHBIf) OpraH, 0co60

NIPHYPOYEHHHEIH K BOCTIPHATHIO MTQIOBBIX EPOMOHOB (CIEUHMHYCCKHX XHMHYECKHUX
CHTHA/IOB) M NIPHUCYMIMH TAKXKE MHOMHM DENMTHANAM H MIEKOTTHTAIOUIHM.
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Opraus NHWeBapeHsA. 32 OGUHPHOA POTORNOTOYHOM MONOCTHIO CAEAYET MHILE-
BOI, BeCbMa KOPOTKKM, MOCKQBLKY KOPOTKa tesl. JHHHMA HIOFHYThI XKeNyIoK {PHC.
96, 9), CABMHYTHIR Ha NEBYIO CTOPOHY, MEPEXOAMT B TOHKHMH KMUIEUHHK (CPEIHION
KHILIKY), HaYHHAIOLWMIHCS, KaK H Y pbl6, ABeHAIUATHNEPCTHON KMLKOA (7 1). Jnunnbi
H MIBMTOH TOHKHMA KHMILEHHHK (/2) 3aKAHYMBAETCA PEIKMM M ACHMMETPHYHEIM pac-
UIMPEHHEM, TIEPEXOAs (TOHHEE, Bafas) B KOPOTKYIO JAMHION {NPAMYIO) KHUIKY (13},
KOTOpas OTKPhIBACTCA B KJIOAKY.

Pomozromouras nonocms (puc. 97), KaK 1 y phiG, TPHHALIEXHT HE TONBKO [HLLIE~
BapHTENbHOM, HO M ABIXATENLHOM CHCTEME, HTO €& BHYT bipep
uMaumio. Kpail BepxHeft He1I0CTH B OIHH DA YCAKEH MENKKMM OCTPbIMH 3y6amu (3),
NPUKPErUIEHHLIMU K €€ BHYTPeHHel cropoHe. Iny6xe HMeoTes Ase rpynmsl 3y6op Ha
cowHuKax (2). HenpepblBHO NPOTEKAET MpoLIece 3aMeLleHHst 3y6oB. HiKHAA uenocTe
Geaay6a. [1o 6okaM oT X 3y6OB B Nep YacTH HéGa [ BHY~
TpeHHHe HOMPH, XoaHbt (/). Ha aanHel 4acTH AHa CNOTKH OTKPbIBAeTCA rOpTaHHas
enb (7). B akTe npomateiBaH!s Y4acTBYIOT TBEPABE H MOOBHXHBIE [NTa3HHE AGTOKH
(4); BO BTAHYTOM MOMOXEHHH OHH BLINAKOTCA GyrpamMyu Ha koxe HEGa, momoras mpo-
Tankupath 106y, B ry6rHe NQNIOCTH OTKPLIBAIOTCA OCTATKH GPH3IraTbua — CMYXOBbIE
Tpy6bI (6), Benylune B GapaGaHHble MONOCTH. [14 3axpaTa MeKOH NOGBYH HCNIOAB3Y-
eTca KIeHKHI MaHHNYIATOP — A3BIK (5). Y NATYIUKH OH MPHKPEIUIEH K HHXKHER Yyeto-
CTH B 061aCTH NOAGOPOAKA M MPENCTARNAET COGOH MEWIOK ¢ MBILIEYHBIMH CTEHKaMH,

A nuMdol, T. €. 7 Ha THAp a. Ci
MHaye YCTPOEH AJBIK Y XBOCTAThIX aMpHOKI Ha KOHLIE KOMYNMH
BHCLEPATbHbIX OYT, KHOTA CHIBHO BHITAHYTOMN.

KpynHas TpéxnonacTHas MeveHb JTATYILKH (CM. PHC. 96, 6) HMeeT KETYHMHA Mmy-
36pb (7), NPOTOK KOTOPOTO JAKOHOMEPHO BIIANAET B ABEHANUATHMEPCTHYIO KHILKY.
COBMECTHO ¢ HMM BIanaeT NMAHKPEATHYCCKHH MPOTOK OT MOMKENYIOUHOH Keresl,
Jlexaieil 8 Buae 6eI0BATOI0 KOMITAKTHOIO JIEHTOBHIHOIO Tena {(§) MeXay Xenyakom

Puc. 96. CTpoense BHYTPEHHHX OPraHoR
Bexpuitie
JIATYLIKH {caMKH). OBnacTh Ta306e1peHHX
CYCTaBOB yHaneHa. KpiouKaMH DaCTRHYTbI
CTeH)XH OXOTOCEPHEYHOA CYMKH:
1 — 06LI2A CONMAR APTEPHA; 2 — KOXHONETOUHAT
aprepws; 3 — nyra aopThi; 4 — BOpoNKa ALe-
BONa; 5 — nérkoe; 6 — medeHb; 7 — XEMHult
RYONPh; & — NOLKENYOMAN Xeneda; I — weny-
20K; 10— censaénxa; 1/ — mBeHamuaTHNEPCTHAT
XHWwka; /2 — TOMKag KHWKa; F3 — 3agHss
(sTipAMase) Kutuixa; /4 — xnoaxa; 15 — mowenolt
nyasps; 16 — MOseTONHUK; 17 — MaTOMHMM
oTaen Afuenons; /8 — AHYHKK; 79 — criMHHa
aopta; 20 — notxa; 2/ — KHPOBOE TeNO; 22 —
JATHSAA NONAR BeHa; 23 — UIBHTON oTZen sAue-
Boma; 24 — NeYEHOIHAR Bewa; 25 — BHYTPERHAR
ApEMHaR Bema; 26 — HAPYXHAA APEMHAR BEHA




Puc. 97. PoTOBaA NoNOCTb NATYILKH:

1 — Xoana; 2 — COWMHMKOBME 3y6i; F — 3y6hi Ha BTO-
PHYHON BEPXHER YENKOCTH; 4 — [NAIHOE AGIOKO, BHCTY~
naowee nox koxeH HEGa; 5 — AIMK; 6 - OTBEPCTHE
eBCTRXHEBOA TPY6LL; 7 — TOPTaHHAR wWenb; & — OTBEPCTHE
pesonatopa

¥ OBCHALUATHIIEPCTHON KMIIKOA. BJlX3 Havyana 3ANHEH KHIIKH PacolaraeTes TEMHO~
KPACHafl WapoBUIHasK ceneaéHka (10).

Opranst AHXAHKS. BaxHEUT Opraf ADAHMA, NPHCYILHHA JATYILKE, KAK NONTH BCEM
oc HAIEMHHM — MapHbIe nérxue {5). 3ty nér-
KHC HECOBEPIICHHME, TPEOHA MexIy Ha BHY TH CTEHOK
HuakH. Eute ceppéanee oTCYTCTBHE IPYOHOM KIETKH H TEM CaMBIM 3GMEKTHBHOMO Mexa-
HHIM2 BEHTHWIAUMK NETKMX. B T0 Xe Bpema 621aroqaps MATEIM aGCONIOTHRM pasMepam
ZHOBONBHO BENMKA NIIOWIA/b TIOBEPXHOCTH KOXHK MO OTHOLIEMHIO K 06bEMY Tena, yem
CO3AAHK GNArONPHATHEIE YCIOBHSA JLTSL MCTIONBIOBAHMSA KOXHOIO ANXaHUs. Hapyxuinie
HOJAPH Y JIATYIUKH 3KHMAIOTCH B PEIYLTATE C12GOI0 CMELUEHMA NPERHENIOCTHRIX KO-
CTel Moa ASACTBHEM NPYIKHMAEMOTO ¢ CHION BBEPX NOZGOPONOMHOID YIACTKA HEXHER
4EJTIOCTH. B ApyroM ciyyae y XBOCTaTRIX X HOPH 32X] I
KOXMBIMH MBILULAMH. 1€Pe XOaHE! BOMIYX BXOAHT B POTOIIOTONHYIO MONOCTL U ance
4EPE3 TOPTAHHYIO We/b B HeGH TOPTAHHO-T it KaMepy, u3 BO3-
JyX HEMOCPEACTBEHHO NoMajaeT B NErkue. MCTouHMKOM XPAIIEN MOPTaHH Y NATYWKH
CUMTAKOTCH 3a4aTXH B ropranu pacr CBAIKH —
CITALKH C/TM3NCTOM, HATAXKEHHE KOTOPBIX PEMYIUPYETCH MBILILIAMH.

3a OTCYTCTBHEM IPYRHOMR KIETKH NATYLIKA HE MOXET OCYIIECTRIATL BCACHIBATENLHOE
aeanue. JUis HAONHEHUA NETKUX B KAYECTBE HATHETATEILHOIO HaCOCa HCMOMB3YETCA
POTOLIOTOMHAR [IONOCTD, HIMEHAIOWAR OGBEM Garofapn IHEPrUUHBIM BEPTHKATLHLIM
ABUMEHHAM e€ iHa (ryAdpHoe abixaHue). TIpH SHEPrHYHOM ONYCKAaHHK IHa POTOLNO-
TOYHORA NONOCTH (pHC. 98, A) YCHIHAMH HECKO/bKHX MbIIUIL BOAIYX 3a8CachiBAETCH B

Puc. 98. Cxena AbixaTeIbHOTO anmapara asi-

1 2
TYWKH {YCNOBHM} CarMYTaANbHBI pasped).
T CTAONH [YAAP: Abixa-
HHA: 3 4
A — BcaciBaMHe HRPYKHOTO BO3YXE B POTOBYIO
natocrs Houp; 5 — /
7 6 4 5

TY2 Ke OBOrAILIEHHOTO YTAEKHENOTON BOMYXA H3
AETKHX, COCTARNEHME TMXATENBHON cMecH; B —
MArHETaHME TMXATENLHON CMECH B AECKHE MPK

3aMATHIX MOUIPAX; /" — M3FHAKME YACTH BOALYXA H3
AETKHX Mepe3 POTOBYIO NOAOSTS K HOMIPH HAPYKY:
1 — Hapyxatar HOMIPA; 2 — HOCOBAR NANOCTy; J —
POTOBaA NANOCTS; 4 — NMWeBAD; 5 — Nérkoe; 6 —
B r

TOPTaHHaA Liens; 7 — BHYTPENHAR HOLIPA (XCaHa).
CIPEAKAMH MOKAIAHO IBHKEHHE BOATYXA
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He€ yepe3 HO3APK (/) KM BCTYNaeT BO BIAUMONEHCTBHE C KPOBLIO B KaNKAAApax e€
cnuauctod. ocne 3aMbIKaHUA HOMIPEH K PACKPHTHA MOPTAHHOR LMK NOAHHMA-
HHe IHA TIONIOCTH AOMKHO BRITECHUTB ITOT BOYX B nérkye. Ho Ha nene npexae nox
BIHAHHEM GPIOLLIHOTO MPecca MPOYMCXOANT HITHAHKE H3 JIETKMX Mpeasiaylued nopuuu
MCMIONBIOBAHHOIO BOYXa (PHC. 98, 5) K TOMBKO 3aTeM B JETKHE 3aKAa4YHBAETCA TO-
Jy4eHHad rasosad cmeck (puc. 98, B), oboraléHHan yrmexucnoToit. E€ cheperanne
KOMITEHCHPYeT CYUISCTBYIoltiee cMeLeH e Gananca O u CO; B NOMb3Y NOCAEAHETO
TIpK ¥X BCTPeYHOH ARG GYIHH Heped RIAXHYI0 KOXY (cM. fajee).

Kposerocnas ciucrema. Cepdye NATYIIKH CYHTAETCA TPEXKAMEPHBIM, HO (hak-
THYECKK COCTOMT M3 MATM OTAEN0B (PHC. 99). KaMepamu HaIbiBatoT NPaBoe M JieBoe
TIPEICEPINS K XKENYAOUEK (COOTBETCTREHHO 2, 3 1 8). KpoMe HUX HMEIOTCA BEeHOIHas
Tla3yxa, BeAyUIan M3 BeH GOIBILIOTO KPYTa B 1paBoe T a TaKoke ap #
KOHyC (]0), aCHMMETPHYHO OTXOMAUIMH OT NMPABOTO Kpas XeIyLo4uKa H JalOHA Ha-
4an0 BCeM apTepuabHbiM cTBoMaM (7). Kak  y DhIf, DIaBHLIM HACOCOM C TONCTRIMH
MYCKYTHCTBIMH CTEHKAMHM CIYXHT XEJYAO4EK, 2 HAKOITHTETH anTEKalOuICﬁ KPOBH —
MpPeACepPAHs — pajIeneHbl. ApTepHalbHas (OKCHIEHHPOBAHHAS) KPOBb M3 JIEMOYHBIX
BeH MOMaNaeT B EBOC NPEICEPAHE, 3 U3 OCTRIBHEIX BEH (B OCHOBHOM BEHOJMasi, HO

H
2
AN
N
5

v
6
u 7
10 -4

9

Puc. 99. Crpoenne cepaua NATyWKH. Bua c
BplolHOM cTopoHE. O6a npeacepaus, xe-
NYAOYEK ¥ APTEpHANLHbI KOHYC RCKPHTH:

7 — raBHNE apTEPHANLHME CTRONN; 2 — MPaBOE
npencepane; J — nesoe npeacepane; 4 — Mex-
TpeICEPIHAR NEPETOPONKA; § — BXOX H3 BeHO3HON
na3yxu; 6 — XN M3 AETOYHON BEMM; 7 — ATPHO-
BEHTPHKY/IRDHOE OTBEPCTHE C KIANZHOM; & — M0~
OCTH WemyIoNKa; § — crupansuki Kianan; /0 —
apTEpHATBHMHE KONYC
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Puc. 100. Cyas6a xabepHbix apTepHanbHbIx Ayr
y aMbHGHIA:

7 — ofwas coMHan apTepus: 2 — COMMMI NPOTOK;
J — myra aopm (cHcTemHas nyra); 4 — 6pOLIHAk a0p-
Ta; § — BoTAANOB (WK apTepHansHuit) NPOTOK; 6 —
Nérouman aprepua; 7 — cepaue; & — nErxoe; § — CrHH-
vas aopra; 10 — néroanas sena; 1/ — XOpeHb CITHHHOH
20PTH. Cea NOKa3AHA XAPaKTEPHAR LTS BIPOCEX
KOCTHBX P CXEMa OCHOBMAIX APTEPHATLMAIX CTBAOR
MK cepaug. 1— 1V — aprepuansime ayrs. Crpana
O50IHEMEHM NPOHIBATHHIC ITHX COCYROB ¥ AMPHEHH



M3 NepeIHHX TIONbIX CMELaKHaA) — B nipaBoe. Bnarosapa atomy MOMEHT BeTpeun B

cepaue i n KpPOBH zo e€ B xenynodex. Ho
H B XETYOYKE NEPEMENUIMBAHHE ITHX NOPUMR OTPAHHYEHO, €My NMIPENATCTBYET AUEH-
CTBIA XApaKTep BHYTPEHHEH CTEHOK y, . KianmaHs! apr HOM

KOHMYCa NPENATCTBYIOT OGPATHOMY XOLY KPOBH, HO B CpefHel 4acTH 06pa3oBaHHON HM
WHPOKOH TPYOKM CMIHCE B TAK HAa3WBACMAI CTHPATLHBIA KianaH — MEpeKpyYeHHYI0
Ha 90° BLICOKYIO NPOLOLHYIO CKAALKY.

4, dyeu J, B & HMEIOT HECKOIbKO BaX-
HBIX OTTHYMA OT KapPTHHBI, NPHCYIIEH KOCTHHIM phibam {puc. 100). ¥ nocneaHux ot
6pIOLIHOM A0PTHI OTXONAT YETHIPE napu NPHHOCKIIMX XaGEPHBIX APTEPH, a BLIHOCA-

me aprepust A0PTY WIM B OTHOCHTE/ILHO IPHMHTHB-
HOM BapHaHTe — B €€ MapHue Kopl-m {pHc. 100, 11}. IMoce Buixona NO3BOHOYHHX HA
CylLly # PEXYKLHH Xabp OHK B ne HBIE IyTH (Ha pHC.
100 oHu np 1 & ) l'lepsasl apTepHanbHast
Dyra BMECTe ¢ pquen obie coHHOR apTepHet (EpeIHHM NMPONONXEHHEM KOPHS
aoprbi) obp: y of1ry10 coHHyI0 apTepHio (pHc. 100, ). Bropas

zyra BMecTe ¢ 6 H 9aCTHIO KOPHA a0PTH HECET KpOBb B CITHHHYIO

aop'ry W TaKHM 06pa3oM OPMHDYET IYTY aOpPTH (HAH CHCTEMHYIO AyTY, puc. 100, 3).
Tpetba p Hafl IyTa, KaK , GuIBaeT ja-

METHa TQbKO Y HEKOTOPBIX XBOCTATEIX YersépTas P Has
Zyra MMEeT BAXHOE OTBETRIEHHE — K JIETKOMY (&), MPOH3BOAHOMY KaK pa3 3ayaTKa
yeTBEPTOA XabepHoH Weny; 370 NI€royHas apTepus (6). TlepeaHu y4acTOK KOpHSA
CNMHHOA 20pTHl MEXJY BrIAleHHAMHU NEPBOR M BTOPOR Ayr He HCIONBIYIOTCH BIPOC-
NtMH aMpUEHAMU. JT0 COHHBIA NpoToK (puc. 100, 2} raTTEPHH H MHOTHX ALUEPHLL.
To Xe OTHOCHTCR K yeTBEpTOMH ap’ HOM AYTH, yXe 32 OTXOXIZCHHEM
NEMOYHON apTepHH, Ha3BaHHOMY GOTALTOBMWM, JWIH apTepHaIbHEIM, IPOTOKOM (5). OH
BBITOJIHAET OTBETCTBEHHYIO PO/lb Y SMGPHOHOB BCEX PENTHANH, NITHL M MIEKOMHTAIONIMX
{cM. c. 330, 411), a y raTTEpHH U Yepenax cOXpaHsercs NOXHIHeHHo. Kak ierko BHAETh
Ha puc. 100, y HaseMHbix OpraH {nérxue, 8) He B
TQIIOBE, Ha NYTH KPOBH OT CEPALA K MO3IY, KaK XAGDH! y IEPBAYHO-BOAHKIX [IOIBOHOY-
HbIX, 3 034K CepaLia. B CBA3M C 3THM HAXOXUICHHE B CEPALE YWCTO BEHOIHOR KPOBH,
KaK y 0 Kpyra 0KAIAIOCH BM,
3Ta KpoBb NOMXKHA GLITh, IO KpaitHeR Mepe, cMeLlaHHOH), YTO NOCTUIHYTO Gaaroaapsa
nérouHon peHe {10), 7 OKCHT YIO KPOBb H3 JIETKHX HEMOCPEA-
CTBEHHO B cepaue. C e€ noABIeHHEM NOMHMO GONBLUIOTO KPyra KPOBOOGPaLLEHHS
JIC Manbii, né . C or X A€rouHoMy
NepeMecTHNAch 30Ha MOAaYH KHCIOPOAa B KPOBAHOE pycno W 0Ka3anocs, 4T0 OH
He MOXET GBTb NOCTAWIEH BCEM OPTaHaM TeNa MPH OLHOM Kpyre KpoBOODpPalUeHHs,

no MaTpHue PHOTO AbixaHus. Tlor CcepbE3Has
OBILIEA CXEMBI COENHHEHHS {KOMMYTaLIUK) COCYLOB, KOTOPAst H OCYLUECTBHIACH NYTEM
BTOPOIC Kpyra
OTIHYHA apTEePHATLHOR CHCTEMBL JAMYILKHK (puc. 101, A) OT TOro, YTO XapaKTepHO
st pHb, He He! BBILLE, aopTa y He€ OTCYTCTBYET,

apTepuanbHbie CTBONK 060COBNAIOTCA yXe B apTepHaNLHOM KOHyce cepaua. O6mas
CoHHast apTepHs (arteria carotis communis; 4) NeMTCA Ha HapYXHYIO (a. carotis externa;
pHc. 101, A, 5) ¥ BHYTPEHHIO COHHBE apTepHH (a. carotis interna; 7). B ocHoBaHHKM

KOPOTKOE YT e — KapoTHaHas xesnésxa (glandula
carotis; 6), NPOHHIAHHAA CETHIO KAHATOB C PELETITOPAMM H DIANKMMH MBILILAMH B
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Puc. 101. KpoBeHOCHAas CHCTEMA TPABAHOR MATYILIKH:

A — CXeMa apTEPHATEHOM CHCTemb:: | — BANLIIAA KOXHAR ApTEpUA; 2 — KOKHOTErOUKa apreps; 3 — ayra
20pThi; 4 — OBLIAK CORHAR APTEPHS; 5 — HAPYKHEA COHHEA APTEPUA; 6 — KADOTHIMAR KEMEIKA; 7 — BRY-
TPEKHAS CONHAA RPTEPHA; § — AETOUHAR APTEPHA; § — CIATHOHAN apTepua; JO - Genpentan aprepHa;
11 — obuwas noasanowHas apreps; /2 — CKHHAY a0pTa; /3 — YpeBHOGPHIKEEYHAR apTepKA; /4 — non-
KIKUHYHAS ApTEPKA. 5 — CXeMa BEHOZHOR CHCTEMM!  — BHYTPEHHAA APEMHaA BEK; 2 — HapyKuas
APEMHAN Bena; 3 — TOMKAIOUHIHAA BeHa; 4 — [UTeveBas BEHa; 5 — GONbLIAR KOKHAA BEHa; 6 — NErKOe;
7 — Januss NONaR BeHa; § — NEYEHOUMAR BEHA; § — BOPOTHAA BEHA NeNeHH; O — AMMHKK; JT — Kuuixa;
12 — BopoTHax pena nouky; 13 — TaloBas peMa; /4 — CRNATHILHAR BeHa; /5 — GeApeHHan BeMa; /6 —
BRHOCHILHE BerM roue; 17 — fouxa; 18 — EpowiNas Bena; 19 — neueHs; 20 — AEFOMHAR Bewa; 2/ —
TIepenNAS TONAN BEHR

CTEHKaX, U p b AL B 3aBUCHMOCTH OT COIEPKAHHA
IBYOKHCH yIIepoaa B KpoBH. Bropott cTean, oyra aoprai (arcus aortae; 3), mopopayHsaeT
Ha3az, MO3ATH CEpALa CTHBAETCA CO CBOeH MapoR H 06palyeT CMHHHYO aopTy (aorta
dorsalis; 12}, noa yHMKOM. Ho ewwé Ha p: AyTa nochbulaeT
BMepes 3aTbLIOYHO-TTO! y (a. ipi tebralis), a B6OK, K

KOHEYHOCTH — MOAKNIOYHYHYIO apTep: (a. subclavia; I4). H PEACTBEHHO OT
MECTa CJIUAHHA YT OTXOAHT €1HHAA apTePHA K OPraHaM MUILEBADKHTENLHOR CHCTEMB
H 3 — up P Han (a. i ica; 13}, HecKanbKo apTepHit
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K FOHaJIaM H TIOYKaM, OIe YEro a0pTa PACMANAETCA Ha ABe OGUIHE MOABIAOIIHbBIE
apTepuu (a. iliaca communis; //) — K 3a0HHM KoHeuHOCTAM. TpeTbs Napa MIaBHbIX
CTBONOB HECET KPOBB K OPTAHAM [bIXaHHS — JETKHM M KOXe — M MPEACTARIAeT coBoft
KOXHO-NEro4dHyio apTepHio (a. pulmocutanea; puc. 101, 4, 2), koTopas HeBoaneke oT
Cepiua paiseTRIAETCA Ha GOMBIIYIO KOXHYIO apTepHIO (a. cutanea magna; /) W néroy-
Hy1o (a. pulmonalis; &8).

xposu. Hi 17t XapaKTep CMeLlIH-~
BaHHs aPTEPHANLHOM H BEHOIHON KPOBH B CEALIE NATYUIKH COMAET MPEANOCKUIKH LA
YaCTHYHOTO PaaneeHHs 3THX nopusit. [ocrynas b Hayane CHCTOBI WA Npeacepauit B
KESTYRoueK, KpoBh 06palyeT B HEM TPANHEHT — OT apTEPHANBHOW KPOBH B IEBO YacTH

L0 CMELUaHHOM B Npapo# YacTH y. . Mpu ero pa: € TIOPUMH
KPOBH BXOIAT B PACTIQIOKEHHOE Ha €M NPAaBOM KPalo OTBEPCTHE APTEPHATBLHOMO KO-
Hyca 1 TENLHO, 0 H KOHYan o, CyuTanocs,
YTO pawIMYHEIE IOPLMK KPOBH Pa: cronL Xe TeNIBHO JANOMHAA B
XOfIe CHCTONBI ap CTBQAN — ¢ caMoro 0 H PACTAXHMOrO

{KOXHO-JIErOYHOM apTePHH) H 3aKAHYMBAK CAMKIM TECHNM (061I¢H COHHON apTepH-
ef). Ho, KaK NOKA3AIBAIOT JNEMEHTAPHbIE PACHETEL, OIHH THLIL PAANHHS COCYIOB MO
[LHaMETPY M MACTHIHOCTH CTEHOK OBYCIOBHTD HX MOCTEAOBATENLHOE 3ANOMHEHHE He
moryT. HoBas nepcun GasnpyeTcsi Ha 3aMepax KpOBSIHOIO JaRNEHUA Y XHBOR NArym-
XM B [BYX NApHbIX K2HANAX, NPOROAXAOIIHX APTEPHATLHAIR KOHYC, HO OTAENEHHBIX
OT Hero ofpaTHbIMH KianaHaMH. BeHTpanbHeie KaHATL — 3TO IYTH a0OPTH {BMECTE C
OBLIMMK COHHBIMM APTEPHAMHM), @ IOPCANBHLIE KaHANTE — KOXHO-TEMOYHBIE aPTEPHH.
Tpu cucrane fanneHre B ofoMx KaHatax 6bICTpo NoaHKMaeTcs 0o 35 Mm Hg, nocne
€€ OKOMYaHHA (H JAKPLITHA KJIANaHOB) KaHA/IBl NIPEBPALUAIOTCS B YIIPYTHE N03aTOPH,
TIPONARAMBAIOUIHE KPOBb 110 KANH/UIAPaM. K Havany crexyioltiel CHCTQbE AaBNeHHe
YCNEBAET YNAcTh A0 25 MM B CTBO/AX CUCTEMHRIX AYT H /10 16 MM — B KOXHO-TENOUHBIX
apTepusx. BRICTpOe NaneHHe AaIeHHA B MOCTEAHAX CBHOETENLCTBYET O MEHBILEM
COMPOTHRICHUH KAMMHANAPHOM CHCTEME NETKKX B CPABHEHHM C KaMWLIADaMH Tela.
TNo-BrHanMOMY, 3TO BRIEYET 32 coBOM GOMbIINH PACXON KPOBH B 3TOM N03aTOpE K MO-
TOMY Ale/12€T NOHATHOM ero GonbuIylo PacTAXMMOCTS. Teneps NpeacTabuM cebe, YTO
B Hasase CHCTONBI NPK AaBNEHHM YyTh Gonee 16 MM Hg — OCTaTOMHOIO YPOBHS WL
KOXHO-ENOYHBIX CTBQIOB — KPOBb YCTPEMUIAETCA TY/Id M3 apTePHaNbHOIO KOHYCa, pas-
NBHHYB CTBOPKH O6PATHbIX KIaNaHOB. AHANOrHYHBIH MOTOK B YTH aOPThl HAYHHACTCS
TO3XKe, JHIb 0 AOCTHXEHHH NaieHHA B 25 Mm Hg. Broit 3anepXxs nOCTaTOYHO,
4TO6b! Caman NepBan MOPLMA KPOBH BOIUIA TOBKO B KOXHO-EM0YHBIE CTBOTLL Kaxix-
MHE0 NPEATIOCKUTOK VIS IONANAaHHsA 0COGOH MOPUMHM KPOBH B OBLIHE COHHEE APTEPHH
(oTxoasuUMe OT OCHOBaHMA AYT) He 3ameTHO. Kapotuanas xenéika eapa a1 Moria
Gbl CITYKMTb BEHTHIEM IUIR HUX NPH KAXIOM UMKIE COKPAEHHH: UIA ITOM0 HYMHA
nomnepesHONoNocaTas MycKynarypa. TakuM o6pa3oM, B pasfeNeHHH NOPUHA KpoBH
¥y JArYWKH Y4acTBYIOT M CTeNeHb YNPYroCTH CTEHOK apTepHit, H O6PAaTHHE KiaNaHs
PH HX OCHOBAHMSAX, HO [NIaBHAA OCHOBA MEXaHWIMa — NIOHUXEHHOE COMPOTHRIEHHE
KPOBOTOKY B KaMWLUIAPHOW CHCTEME JIETKHX.

Bexo3HaR cucmema NATYIIKH DIIG/IHE TUIHYHA JUIA HA3EMHBIX NIOIBOHOYRBIX. OT
MOYEK K Cepauy KPOBb HECET 3alKAsA NMONAs BEKA, a HE JANHHUE KADAMHATLHHNE BEHEl,
TIONHOCTBIO HCYEIHYBIUME Y AAryIKY. OT 3a1HeA KOHEYHOCTH MPHXOIAT CONATHLLIHAS
(vena ischiadica; puc. 10}, B, I4) u p BeHbt {v. fi lis; 75), phie CIH-~
BAKOTCA B BOPOTHYIO BEHY NMOYKH (V. portae renalis; /2). TIpenBapHTENbHO OT GeApeHHbIX
BEH OTAENAIOTCA Ta30Bbie BeHM (V. pelvica; /3), xoTopble OGbEAMHAIOTCA B HEMAPHYIO
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p! Y10 BeHY (v. inalis; /&), 1O BHYTPEHHEH! CTOpPOHE OpIOLIHOM
CTEHKH BIIEPEN H HECYIIYIO KPOBL OT JaNHEH 4acTH Tesia B 06X0n NoueK K nedexH. Bo-
POTHLIC BEHE MONHOCTEIO PACTIANAKITCS B I0YKAX Ha TOHKHE COCY.Ibi {BeHynar). MHOro-

BEHHI NOHEK Ha CPElHER TMHHH TENA B JAIHION
ToNyI0 BeHy (v. cava posterior; 7), KOTOpast NPOMHIBLIBACT IEYEHD M BIIAAAET B BEHOIHYIO
nasyxy cepaua. KpoBn oT KillledHOR Tpy6KH 110 HECKOABKHM COCYIAM COGHpaeTCH B
BOPOTHYIO BeHY IeyeHH (v. portae hepatis; 9), koTOpas pnagaeT B e€ JEBYK 4HacTb,
BI06aBOK 06pasys KOPOTKHHA P #{ CTBOJIHK WIS ¢ npapoii nonex
¥ ¢ GplowHok peHolt. Kpops 3 HHX, Npofias yepea neYenM, =
B Mapy NevEHOYHEIX BeH (v. hepatica; &), BnagaoWmMX B 3aAHIOI0 TIONYIO BEHY.

Or nepeanest YaCTH Tesla KpOBb NIPHTEKAET B AEHOIMYIO Malyxy cepAlia Mo nape
NepeAHHX NMONbIX BeH (v. cava anterior; 27}, KaXIaA H3 KOTOPbIX GOPMHDYETCSH CIHA-
HKeM TpEX ocHOBHBIX BeH. HapyxHas sp&Muan Bena (v. jugularis externa; 2) npu-
XOIMT CTIEPEAM MO BEHTPANLMOR CTOPOHE IONOBbI, BHYTPEHHAA ApEMHan (v. jugularis
interna; 1) TAHETCA K3 ITYGHHEL, OT GOKOBOR HACTH JATHUIKA, 3 MOMKNIOUHYHAN BEHa

(v. subclavia; 3) — cGoKy, #3 ofnactu M, TAE OHa o IO BEHY
(v. brachialis; 4) oT KOHeYHOCTH H GOMIBLLYIO KOXHYIO BEHy (V. cutanea magna; 5) oT
KOXH KaK OpraHa AbixaHHA. [{Be JErodHble BEHBI (V. pull lis; 20}, np TEILHO

OGBEAMHHBLIKCH, BNANAIOT B IEBOE NPENCEPaHE.

Jum@pamuseckan cucmema PAIBRTA Y AATYLIKH, KAK H Y BCeX YETBEDOHOTHX,
o6nanatenest ABYx Kpyros KpoBOOGDAlIEHHA, 3HAYHTENLHO CUIbHEE, YeM Y Phi6.
BonblOA KPYr KpoBOOGDAlEeHHA BKIIOYAET AHIb 1—2 Kackada KanmWUIApOB, a He
2—3, KaK eAMHCTBEHHBI ! KPYT ¥ DHI6, B CBA3M C YeM LIS HMX B IPHHLMNE XapaKTep-
Ho Gonee p a CIeNIOBATENBHO, U 6o/lee KHTEHCHBHAs
GUABTPALIKA M123MbI KPOBK CKBO3b CTEHKH KATTWUTAPOB B OKPYXAIOLHE TKaHH. Jlum-
¢aTHYECKas CHCTEMa, MPEHa3HaYeHHaA M1 c60pa 3TOA XHUIAKOCTH M BO3BPATa e€ B
KPOBSHOE PYC/I0, HE 3aMKHYTa (€ MOMIOCTH AHLIb YaCTHYHO OKPYXKEHBI COGCTBEHHBIMM
CTEHKaMH), BKIIOYaeT OBIIHPHEIE THM(ATHYECKHE MEILIKH, PACTIONOXEHHBIE [aB-
HKIM 06pas’oM Mon KoxeH, THMbaTHYECKHe COCYas! M TuMdaThyeckue cepaua. ITh
cepaLa ~ HeGANbIIKE MOAOCTH ¢ COBCT! IMH CTEHKaMH, K M DI2AKHMH

OnHa napa no 60KaM OT TPETHETO NMOIBOHKA, APYras — No
60oxaM OT KI10aKH.

Opranu BuNeNeHHA TAryuikH (puc. 102) T
(1w HMH) un, JIEXAT B 3afAHeit YacTH TYIOBHLUA
Ha MapHeTAILHKM JIHCTKOM GPICLIHHH (T. €. 32 NpefenaMu Lenoma). ITo HuxHedl
CTOPOHE KaXKIOH TAHETCS Y3KOH XKeJITOBAaTOM NONOCOH Xesleda BHYTPEHHER CEKPELiH,
HaanoweyHuK (glandula suprarenalis; 2). Baonk 60KOBOMO Kpasi MOYKH NPOXOIAT €€
BOPOTHasi BeHa (5) M TOHKHIT 6eJIOBaTHA MOYETOUHHK — BoNbGOB KaHat {6). Moue-
TOYHHMKH BNATAIOT B CIMHHYIO CTEHKY K102KH (&), TOUHO NPOTHB OTBEPCTHA MOYEBOTO

nyawps (9), He 0 ¢ HHMH it cBA3n. O A nByxno-
MACTHOR MOYEBOH NY3LPL — ONMH H3 PE3EPBYapoB AN BOIbL. JIATYIIKA, KaK MOYTH BCe
amubun, TECHO CBAIAHA C BONOH, B PO¥i XHAKOCTH e€ Tena

THNEPTOHHYHbL. BAaronaps IToMy OHH MOYTH Y BCEX BHAOB 3¢¢ex‘rusuo HacachiB2loT
BOIY M3 BMELIHER CPENbl — MPAMO CKBO3b KOXY. DTa CNOCOGHOCTb NMPEeAcTBpallaeT
06e380XHBAHKE, HO TPeGyeT 3aWMTH OT NepeoGBOAHEHMA. DTY PaNb'H BBNOMHAIOT
TIOYKH, B KOTODHIX OYEHb XOPOLIO NPEACTABNEH ¢mb‘rpauuouuun annapat NoYeYHbIX
Tenew. Braronapa p p B opr HX MOTIEXYT W
MOHOB 3NIEKTPOIHTOB JATYIUIKA BHUIETSET OYeHD )x.u.uxylo. THIIOTOHHYHYIO MOYY.
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Puc. 102. Mouenonosas cucTema caM-
Ua NSTYWKH:

J — 3aIKRR MONaR BeMa; 2 — Haanoded-
HHK; 3 — CEMABLIHOCRIUME KaHANBLM
4 — noveunas aprepus; 5 — BopoTHas
BEHB NOWKK; 6 — BONLBOB XaHan (Mode-
TOUNHK H CEMANPOBOR); 7 — CEMEHHOR
nysupex; 8 — Knoaxa; 9 — moverofi ny-
3Mpb; [0 — jannAs Kuuixa; 11 — nowxa;
12 — ceMenHHK; /3 < xHposoOe Teno

IMonosne oprans. [lapHeie roHaabl NOABELEH B! Ha GPRKEAKaX K GPIOWIHOM CTO-
POHe novek. K nepeaHeMy Kpaio Kaxao# roHans! (puc. 102, /2) npHKperieHH B Buae
MYYKOB XEITHIX JIEHT XHPOBHIE Tesia {corpus adi 13). Onn cobolt
3IHEPTETHYECKUH PEIEDB WIS COIPEBAHHSA MOJMOBHIX NMPOLYKTOB B NEPHOR IUMOBKH H
L1 GpaiHON AKTHBHOCTH B NEDHON HEPECTa. Y TPABAHOM JIATYWKA OH BHMANAET Ha
KOHeW BECHH, KOTIA KOPMOB €€ HET. TOT CPOK BHIOIEH, NOCKONLKY NO3BONACT He-

\Tb WA TOTOMETBA Tano# Bomnl. ¥ camyos (puc. 102)
6esToBATHI CEMEHHHK {testis; /2) oBaIbHON (OPMBI COENMHEH C MOYKOH HECKQITEKHMH
CeMABLIHOCALUMMH KaHATbUAaMK (vasa ia; 3), no Mo
HHM TONIOBHIE POXYKTH NONAAAIOT B [IOYKY H YEDE3 HEKOTOPBIE ¢E CTIELHATHINPOBaH-
HBHlE —B toB KaHa {; KHit TPOTOK; 6), KOTOpbIH, TAKHM
06palom, ¥ camua GYHKUHH MOYETONHHKA H CEMAMPOBOA.

Bnu3 xoHLa ITOrO KAHATA Ha HEM PA3BHTO DEIKOE BHIAYHBAHHE — CeMEHHON My3BpeK
(vesicula seminalis; 7), pesepyap mis cemetn. [lpu xapakTepHOM WIS JIATYLIEK Ha-
PYKHOM OIUIONOT HX CKY Tb BO BPEM#A HEPECTa NOPOXIACT OMACHOCTL
NepeMELIHBAHMA ClIepME B Boze. [103TOMy CTOMb BaxeH TCCHBIH KOHTAKT NapTHEPOB
NIPH CNAPHBAHHM — CAMEL KPEIKO YAEPKHBACT CaMKy, 06XBaTHB €€ 3a 6oxa. B cBa-
IK € ITHM Y HETO Ha MEPBOM Nailblie KHCTH Pa3BUTO B3IyTHe — GpayHas MO0k, a
COOTBETCT MBHIIN TH Pa3BHTbI CHIbHEE, HeM Y CaMKH.
Kpowme Toro, y camMuob 1o 6okam 3amHeit 4acTu ropna, 613 YIOB PTa HMEIOTCH Pe3o-
HATOPRI — PAMIyBAEMBbIC NPH GPAYHOM TIEHHH MYILIDH, OTKPHIBAIOUIHECA HEGAMBIIHMK
OTBEPCTHSIMH B [JIOTKY, HO CIIDATAHHAIE ¥ TPABAHOW JIATYUIKK TIOX KOXKeH. ¥ CaMLoB
03epHOA AATYIUKH PEIOHATOP KPYNHEE M PAILYBAIOTCA 110 6OKAM OT TOJIOBEI B BHAC
Genbix chepHYecKHX Ny3nped.

Y camox (puc. 103) napuue sH4HUKH (ovarium; [7) 3HauHTENbHO KpYNHee, OHH
J2MOHEHAL KPYMHEIME (OKOO 2 MM B IHAMETPE) CHILHO NHTMEHTHPOBAHHBIMK ST -
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Puc. 103. Moyenonoeas cHCTEMa CaMKy JIf-
rywa:

1 — BOpOHKA ARUEBORA; 2 — HIBHTAA HACTE ARLE-
Bosa; 3 — KMPOBOE TENO; 4 — NI0YKA; 5 — MaTou-
MBI OTAER ARLEBONA; § — KHWIKA; 7 — OTBEPCTHE
AfLeBORS; 8 — OTBEPCTHE MOYETOMHHKE] § —
K10axa; 10 — MoueBOR Myaniph; 11 — suuMux

uexnerkamu. AiueBons: {oviductus; MIULIEPOBI KaHATBI) 3AHHMAIOT MHOTO MECTA B
GPIOLIHOA NOJIOCTH B BUAC TONCTHIX GENIBIX, KDYIILX B CEYEHHH TSXEH, IUIOTHO y/io-
XEHHBIX KDYThIMH JaBHTKAMM, OTHOCHTCILHO JUTHHHBE 1 TONCTHeE. VX BopoHKH (cM.
PHC. 96, 4; pHe. 103, 1), Kyna AALEKIETKH ITOMALAIOT H3 OTKPHITOIO LENOMa, PacliosNo-
XeHBI 10 60KaM OT CEPINA, Hall KOPHAMI NErkHX. [Tonananuio AAUEKICTOK B BOPOHKH

CMOCOBCTBYET CAMEL, ¢ CHIION OGXBATI nanaMH T CaMKH
npH MBI 0 npecca, TIQIOCTH Tesia GopMY BO-
POHKH, no BIEPEN, H I IOBHXEHHA Cepaua.
INpoxoas no WIBMTOR 4acTy sfuesoaa (puc. 103, 2), AMUCKIETKH NMOKPLIBAIOTCA TaK
Ha TPETHYHOA Oft — CNOEM JIEKTHHA, KOTOPHIH TOCE OTKIARKH
s#Ua BBOOCH TIpO3P! CTYACHHCTHIA IaPHK ¢ ARLEKIETKO!

BHYTPH. [Tepen BHXOAOM HAPYXKY MXPHHKH CKAIUIHBAIOTCA B PACLIMPEHHOM MATOYHOM
otnene afuesona (S5).
Hi

Orpi 38Mac XKeNTKA PacTIpedenét B sitie
NACYIIKH HEPABHOMEPHO, COOTBETCTBEHHO IHIOTA MOABEPraETCA MONHOMY, HO He-
PaBHOMepHOMY ApobneHHI0 (PHC. 104), KoTOpOe HauHHaeTCs HYepe3 3—4 4 nocne

OIUIONOT Mepsue no AALA — B CarKTTATLHOH
H JaTeM B P 3atem T 6opoana B
WHPOTHOM HANpamieHiH. B 0GIACTH CHILHO MHIMEHTHPOBAHHOIO aHHMANILHOTO M0~
Joca BracToMepbl Gosee MEJIKH, COOT paanaNHa CTEHOK GuiacTynnl
H e€ BHYTPEHHAS NQIOCTD, n, B CTODOHY TO MOJI0CA,
Uepes CYTKH NOCTIE OTLIONO racT i H3
YEPHBIX G1aCTOMEPOB 0BPACTaeT OGNACTD CBET/IBX, [IEPEIPYXEHHBIX KRITKOM KIECTOK,
HIeT O ocy — CBETIbIE
KJIETKH BETETATHBHOIO MOMIOCAa BBOPAYHBAIOTCH MO MOKPOB TEMHEIX, JAHATAA HMH
ofnacts B TaK XEJNTOYHYIO NPO6KY (6). Yepea

3—4 1Hs noce OIUIONOTBOPEHHA HA €8 MecTe OCTASTCA GNACTONOP B BUAE KOPOTKOA
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NPOOBHON IEMH HA 3aQHEM KOHUE 3aPONBILIA, KOTOPbIH YKe 3aMETHO BBITAHYT B
annHy, Ha cTaguu Hedpyssl, Ha CTHHHOH CTOPOHE 33DOAbIllA BLIAGMACTCA Y4aCTOK
IKTONEPMBI, HEPDHAR MIACTHHKA {7), OKOHTYPEHHAA HETKO PAUTHUMMBIM HEPBHBIM
BanukoM. HepsHas N1acTHHKA NPeBPALACTCA B XeI060K, CBOPAYHBAETCA B HEPBHYIO
Tpy6Ky H NOTPYXaeTcs B [y6HHY, OKPYXKAIOWas SKTOLEPMA CMBIKAETCA Hal Hell.

Prc. 104. PaisuTHe AALA NATYUIKKD

A— E — cranuu nomsoro OT cTaau mByx (A) 1o craaun 6ra-
oy XK, 3 — @ Japonsua H—JT — uen-
TPNbHOA HEPBHOR CHCTEMM (HERPYIFUMR), M — 3apoasi nepen sbuyruierwen; 4, 3, 7 — carurratbhsii
paspes = i 2— ;71— — nonocts nep KHIIKH;
5 — MeNTOuMIIC KNCTXH; 6 — XENTOWHAK NPaBXa; 7 — HepBMX ILIACTAHIA; § — CHMHKOH MoIr; § — x0p-
£a; 10 — ronosHoit mosr; 1/ — ofnacts Gynyureli knoaks; /2 — Gractonop; 13 — HepEHOKHiEHHIT
KaHan: /4 — 3aKIAIKH Ka6epHBix wenest: /5 — npucocka: 16 — xnoct: 17 — HapyKHbe Kabp
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KneTxkH HePBHOIO BATMKa NOrPYXAIOTCA OTACTLHO OT HEPBHOM TPYOKH M 06padyioT
no 60KaMK OT Heé mapy rpebHeit — MHIM: MHIPHDYIO-
IUMX KNETOK, GOPMHPYIOWIMX TAHITHA H ATEMEHTB! TKaHH Ko#
HEPBHOM CHCTEME], TUTMEHTHBIE KIETKH, BUCLIEPANbHAIR CKENET M T.4.

Y HERETLHOTO 3aPOMIbILIA YXKE 3AMETHb! FOTIOBA W XBOCT, €ILE YePe3 HECKQILKO RHER
OH PacTBOPAET 0GONOYKY AALIA CEKP OTHOK. 1X KOXKHBIX K€Y
W BRIXOIAMT HapyXy B BHIE JHUMHKH — rofoBacTHKa (pMc. 105). ¥ Hero caamneHHBIH#
¢ 6OKOB, PACUIHPEHHEIM 110 BEPTHKANH XBOCT M NEPHCTHIE HAPYXXKHbIE XaOpLl — MoHa-
4any 2pe Mapsl, a 3aTeM 1 TpH. [lo NpopeiBa PTa rQOBACTHK MCMONB3YET EI0 3a4ATOK
KAK NPHCOCKY, MANOMONBHKEH, KHBET 32 CHET OCTAaTKOB XENTKa B IOBOJILHO MPOCTOM
H K¥ . MapHuX Ko €ILE HeT, HO eCTb OpraHsl 6okoBoH
JIMHHH, €CTh OTBEPCTHE K/IOAKH, UEPE3 KOTOPOE BHIXOAMT MOYa, TIPONYLIMpYeMasi Io-
noBHOR Noukoft (npoHedpocom). Tocne NPOpLIBa POTOBOIO OTBEPCTHSA MQNIOBACTHK
aKTHBHO KOPMHTCA. Ha CMEHY YSIBUMBIM HapYXHbIM XaOpaM PaiBnBatoTcA 3 napst
BHYTPEHHHX Xabp (puc. 105, 4). Cnocob NUTaHMs rofoBacTHKA, HEOBLIMHBIN IT:

ambubuit, npeactapnseT co6oH APKHA NpUMEp 3apo, ro NpMcr -
LIEHOTeHe3a. c H 1X TP TUIEHKY K3
HX ( 3ENEHBIX, EHBIX) ¥

JLnst 3TOTO OHa UMEET ocobble, BpeMEHHEE (MPOBHIOPHbIE) XPALUEBbIE YENIOCTH — HE
HEGHOKBAAPATHBIA M MEKKE/EB XPALLM, @ KaK 0bl BHIPE3AHHbBIE H3 HUX CPENHHHbIE

¢parMenTl — TpanbHblt U MHdPap NBHBIA XpAILM {CM. pHC. 93, B, co-
orteercTBeHHO 30 H 29). ok HX ry6sl T D OPHEHTHPO-
BAMBIMH DOTOBBIMH T . Takum AIRCYWKH HE TONBKO OBHTaeT

B MHOft Cpelte M MCIIONB3YET HHOM CIOCO6 NEPEABHKEHHHA, HEXENH BIPOCIbIE OCOBH,
HO OH2 HMEET PACTHTENBHYIO AHeTY. COOTBETCTBEHHO KHUIEUHHK FOIOBACTHKA CHIb-
HO BBITAHYT, 3HAYHTETBHO MPEBOCXOAS 10 OTHOCHTENLHOA [THHE TAKOBOK JIATYLIKH.
B 3TOT NepHOR TQOBACTHK, CIOBHO Phifa, WMEET TONBKO OXHH KPYT KPOBOOOPAILEHHS,
M, COOTBETCTBEHHO, B €10 CepALle CYILECTBYeT TOBKO OHO npeacepane (puc. 105, §).
Towke U3 BUNAUMBARUSA GPIOLIHON CTEHKM 3a/iHeR YaCTH MIOTKH PaIBHUBAIOTCA NapHble
nérkue, p oT IV P apre| OR YTH — no
JIETOYHON aPTEPHH, KAK Y NBOAKORBLUAIIHNX Pbi6, COOTBETCTBEHHO NETOYHARA BEHa Blla-

1 2 3 4
i

e —

Sesshy
SRS

Sy e
!b» By /’_/

12 o1 9 & 7 6 5

Puc. 105, BHYTpeHHHE OPraHEl MQJIOBACTHKA JATYUIKH-HECHOUHKLB! { Pelobates fuscus). Bun
cnpasa:

1 — nouxa; 2 — nérxoe; 3 — WENUHMA NyINph; 4 — MABPLL; 5 — POTOBOE OTBEPCTHE; 6 — APTEPHANBHAL
KOMYC; 7 — Xenyaouek cepaua; 8 — npeacepane; 9 — neuenb; /0 — ToMKnit Kuiedwuk; /1 — wenynok;
12 — wnoaxa
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JaeT B CepALe, 3aMbIKAETCA MaTbift Kpyr T0n0BaCTHK T Ha
NETOYHOE ABIXAHHE H HAYHHACT PETYISPHO BCIUIBIBATL 32 noplieft Boanyxa. Briepean
OT %abepHaiX 1eelt BOIHHKAET CKAANKa KOKH, KOTOPas HaKphIBAET XaBepHbe eTH
H 3aTeM TIPHPACTAeT 032K HHX, OCTARMAS OTHOCHTENLHO HeBonblitoe oTBepcTHe. TTo-
ABASIOTCA TIAPHbIE KOHEYHOCTH, TPEXeE NepedHue (MOHaYaTy OHM PHKPLITA KOKHCTOR

Puc. 106. Pa3suThe ocTpoMopnoi AATYIWKK {Rana arvalis) OT BLTYIUIERHA HI HKPH W 10
sanepuienua MeTaMopdoda:

A — THIHHX2 B MOMEHT BBUIYTUTEHHA; 5, B — NpOLEcc YReNHYeHHA HAPYXHBIX X36p W TUTABHKKOBOW CKNAIKH

XBOCTE; § — XPYNHO NOKAXAHM wabpu; £, 1 — Xa6epHaH KPHILIKI H POTOBATD
e pra, orosna 1PEGHAMM, BHI criepemst; £ — GOPMHpOBaNE
nepesstix o XK — cranun p 3 — Kavano meta-

Mopdoaa (aameTHa peaopdums xpocta); H — mryumnex B MOMEHT BbIXOIA H3 BOIOEMa Ha CYLLlY
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xabepHOH KpHILIKOH), 3aTeM zagHMe. Hact o HH oro
Pa3BUTHA o3 (pnc. 106) T noa. UK

XeJie3sl (TPHHONTHPOHHHA H THPOKCHHa). OH HOCHT HCKDOGHOTM‘{CCKMV{ XapaKTep
COMPSKEH C PAAMKANBHBIMH H [PHTOM GLICTPHIMH NPe06PasoOBanHAMH OPTaHH3ALHH,
BIIOYAIOLUMMH, B YaCTHOCTH, PACcCachiBAHME XBOCTA, TKAHH KOTOPOFO HCTIQNB3YIOTCH
KaK 3anac NHUTaTeTbHbix BetecTs. H TIHTaHHE Ha 4—5 nHed, 22
3TO BPEMS PEIKO HIMEHAIOTCA POTOBON aNIapar, 7123a, TIOABINETCH CPEAHEE YXO, YBETH-
YHBAIOTCA KOHEYHOCTH, YKOPAYHBAETCH KHLIEYHHK, OPOTOBEBACT OMMH CIION KIETOK Ha
TIOBEPXHOCTH SMTHACPMHCA, HA CMEHY ONHOK/IETOYHBIM KOXHBIM XENEIaM DAa3BHBAIOTCA
croxHeble. [ON0BACTHK NPEBPALIACTCH B 60IEE METKOTO NAFYIIOHKA-CErOeTKa.

Hexoropbsie BHYTD 4 Mop XBOCTATHIX
JOMHOBOAHBIX

Ecny Bcs opranu3aaums 6ecxBocThix aMPuUOHit HecéT Ha cebe mySokuit oTnevaTox
KpaitHe CBOEOGPaIHbIX A1aNTalH! — K Ha3eMHOR TOKOMOLIWHM ¥ BIPOCIbIX H K PacTH-
TeNbHOAAHOCTH Y THYHHOK, TO B OPTAHHIALMHK XBOCTATHIX 3¢MHOBOITHBIX IHAUMTENBHO
ICHEe PACKPLITE CBONCTBA THIMYHBIX PHMHTHBHBIX HA3EMHbIX MIO3BOHOYHBIX,

Hx BHITAHYTHI oceBoit ckeneT {puc. 107) 1 ero Mycky-
NaTypa NMOMAIEPXHBAIOT CIOCOGHOCTb ITHX CYIIECTB Kak K

10, TAK H K # noKoMO-
UMM C HCTIONB3OBAHHEM CHMMETPHUYHBIX TIOXOOK {CM. 1a-
niee, c. 382). B Tynopuule pa3BUTL! ABYXroJI0BYaThIE PEGpa,
KOTOpH€, NPaBaa, He POPMHDYIOT IDYIHOR KIETKH.

VY canaMauapb! MepPBHYRAA BEPXHAA YENIOCTb YETKO
JIOKa/IM30BAHA B 3aHEM OTAE/IE Yepena, a BTOPHYHAA — B
nepenHeM. Jleno B TOM, YTO NEPedHAS YacTh HEGHOKRA-
APATHOIO XPAllia HENOPA3BHTA K He NOCTHIAET OGOHA-
TeNBHOM Kancy/hl, HO JAMHAS €10 4acTb YKPEIIeHa MPH-
CYTCTBHEM MANEHBKOH KBAIDAaTHOM KOCTH. OTCYTCTBYET
KBAIPATHO-CKYIOBAA KOCTb, TEM CaMBIM BEPXHEHCTIOCTHAR
KOCTb He CBA3aHa ¢ 06aCThIO HEJIOCTHOTO CYCTasa, 3aTo
TIPEAMEMIOCTHAA KOCTh UTHHHBIM OTPOCTKOM YNKPaeTcs
B J106Hyi0 KocTh. Cpearee yxo He passHTo. CTpems Cbg-
3aHO C KBAAPATHON KOCTHIO, B 4EM MOXHO BHIETb CNEAbI
FHOCTH/IMHM H NPEANOCEUTKY K Tlepenave Ha BHYTPeHHee
yX0 BHGDaUH#H Hepe3 HIKHIOW YeIOCT OT IPYHTa, T. €. K
MCTIONBIOBAHHIO CEHCMHUYECKOrO ClTyXa.

Cxener KOHEYHOCTER CanaMaHaphi BIIOJHE COOTBET-
cTBYeT O6WeR wis TeTpanon cxeme {cM. prc, 40), TONbKO

Puc. 107. CKeNteT XBOCTATOTO 3¢MHOBONHOTO, Bua caepy:

1 — nottatxa; 2 — manan 6epLOBAT KOCTS; J — Bonbinas 6epLOBat KOCTS;
- s S5— XoCTH; 6 — 5

7 — 1-R xBOCTOBON NO3BOHOK; & — NIEHEnas KOCTR; § — NOKTERAN KOCTH:

10 — nysenas xoets; 1 —V — nanvim




TH YETHIPE Tpasas # steBas MONOBMHKK IUIEYEBOTO MOACA
BIAHMHO MOMBHKHB. OHU COXPAHSIOT TPEXTYUEBOH XapaKTep, HO OKOCTEHEHHE BCero
OIHO K MPHTOM ), KITIOMHLIA OTCYTCTBYeT. B TasoBom
TIOfiCe CeNATHILHAA KOCTb 3aHHMAET YaCTh IOPH3OHTAILHON JOGKOBO-CEeNATHIHOM
TUTACTHHKH, T06KOBaA KOCTh OTCYTCTBYET, MoABanowrHas (puc. 107, 5) — pepTukaibHa
K nias OHa c P OTPOCTKOM KPECTLIOBOFO NMO3BOHKA
4epe3 MAIEHbKHHA JONONHHTENbHBIA WIEHHK — KpecTioBoe pébpo (puc. 107, 6).

B MO4EMNoIOBOH CHCTEME TOYHO TaK Xe, KAK Y aKY/NOBLIX Pbi6, NepenHsn YacTb
Me3oHePHYECKOH NOYKH {NPHAATOK CEMEHHHKA) H €€ MOYETOMHHK (BoNbGhOB KaHaN,
apxHHedppHYECKHIt NPOTOK) BRIBOAAT TIPOINYKTbI, & -
waA (3A0HSAA) HacTb IOYKH
Camell OCYWECTRIAET BHYTPEHHEE ONIONOTBOPEHME, nepenam €amKe criepMaTodop —
MOPLIHIO CEMEHH B CITMIUCTON Karicyne, KOTOPhIH CaMXa ¢ MOMOILILIO Ja0HHX KOHeY-
HOCTe}i 3aXBaThiBaeT KI0akKoM.

O63op KX C DCTOH OMpHOIN
MeTaGouHaM. ¥ B3pOCITLIX XHBOTHEIX NOTPEGIEHHE KHCTIOPOAa MOXET IOCTHTATb
6-KPaTHOTO YPOBHA (B Ce30H ) mo c HOPMOH.

Tlo P3aHMOOTHOWIEHHKIO C BHEILIHHMHM KCTOYHMKAMH SHEPrHH aMHEHR ARAMIOTCS
IKTOTEPMHBIMH XHBOTHBIMH, [UIS HHX XapaKTepeH HH3KHI YDOBEHD XHMHUECKOH Te-
TIPH BLCOKOH H Te1a. OHH NJI0XO COXPAHSIOT Terio,
BHIEIAIOLIIEECA B Xl OGMEHa Beu.lecrn. H, HaMpPOTHB, NIETKO MOMOLLAIT TEILIOBYIO
3HEPrHIO H3 BHEUTHER cpeabl. [103TOMY MM AOCTYIIHA JIHIIL TOBEACHYECKAs TepMope-
TYRAUMS, TPEHMYLECTBEHHO 32 CHET NIOKCKA B cpene 30H ¢
MHKpOKNUMaToM. Kpome Toro, A KaHas Ter y aM¢ubuk onpene-
JIAETCH WCTIapeHHeM BOIB ¢ ANaXHEIX TOKPOBOB, NO3TOMY npu HH3KOH OTHOCHTENB-
HOt BT2KHOCTH BOAYXA TEMIIEPATYPa HX TeNa GbIBAET OGLIYHO HHXKE OKpYXalolleH
TemmepaTyphl. Kak M y ApYrux NOMKWIOTEPMHEIX XHBOTHAIX, YPOBEHb METABONHIMA Y
aMpubHii GuICTPO Nanaet ¢ M ypbl (| BIBO€ Ha KaXIhie
10°C). MiMeHHO Mo3TOMY GOMBLIUMHCTBO W3 HHX MATONOIBMXHL, B CPEAHEH nanoce
TIEPHOME! HX AKTHBHOCTH OTPaHKHYMBAIOTCA AKIIL TEILILIMK CEIOHAMH TOSA K onpele-
NEHHBIM BPEMEHEM CYTOK.
Jlsoxanse. B HOpMe POTOINOTOMHbIN anmapar eT c
ot 60 00 200 ABHXEHHI B MMHYTY. ¥ XBOCTaThiX aM¢HGHIl 3HAYHTEIbHAA 9aCTH 3THX
IBHXEHHA 0GECNIEYHBAET IMILDL BEHTHASLUKIO POTOBOMA NONOCTH B LIE/IAX TEPMOpEry-
JALHK ¥ POTOINOTOYHOIO AMXAHHA (HEGONbILAA AMILTHTYAA, TOCTOSHHO OTKPHTHIE
Ho3npH). JIErkve BEHTWIHPYIOTCA NIpH 6oJIee pefKUX KaneGaHHAX IHa POTOBOH nano-
cTi {0Kono 80 B MHH) ¢ 60/bIIOH aMILTHTYAOH U C
Y BIX BaXHOE HMEIOT IBIXATENbHbIE IBHKEHHA GOBLIOK
aMILTHTYAbI {CM. . 208 ¥ puc. 98). OYeBHIHO, YTO HarHeTaTenbHasA 3PPEKTHBHOCTL
POTOTNOTOYHOTO HACOCA Y. aMPHEHA HEBLICOKA, YeM H OBBACHACTCA OTCYTCTBHE B HX
MELIKOBAIHBIX JETKHX COXHLIX AYEHCTHIX CTeHOK. KoXHOe npixanme y aMPHOHH
HEPEKO MIPAET BCIIOMOTATENBHYIO POJIb NPH PAIBMTOM JErOYHOM raloobmeHe, HO
MOXET BHIIONTHATL OCHOBHYIO ABIXaTebHYIO $YHKUMIO. ¥ MeaxHuX aMHbHit (Takux
BONBIIHHCTBO) COOTHOIIEHHE NETOYHOK ¥ KOXHOH PeClMpaTOPHOI NOBEPXHOCTH B
cpenHeM cocTanseT 2 : 3. OIHaKo, N0 SKCNEPHMEHTANBHEIM JAHHLIM, NPH TEMMNEpaTy-
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Pax BHIIIE ONTI X 6 qacTh TOCTYIAET B OPIraHHIM aMpubui
4epe3 NErkHe, IPH MHHHMATBLHBIX TEMITEPATYPaX ~— Yeped Koxy. KOXHoe AbXxaHHe
COCTARIAET NMPAKTHYECKH SAHHCTBEHHBIA HCTOYHHK KMCIOPQA AN MHOTHX BORMBIX,
O0COBGEHHO PyuBeByX GOPM H [UIA GONBIIMHCTBA aMBHEHR cpeaHeRt NONOCH!, IMMYIOWHX

B & y XBOCTAaTHIX aM¢p poror: MOMET HIpaTh
3aMETHYIO ponb B razoobmene (y TEMHON canamanaps Desmognathus fuscus — no
15% ). Bripe , KOXa y aM¢ urpaet pons
B o6mene CO, (10 90 %), quy ByeT G b b

YINEKACIOTH H AEATEBHOCTb CTIELHANBHBX GepMEHTOB.

Boxanuiauma. [0N0CoBLIE CBAIKM B TOPTAHK H CHOCOBHOCTH H3aBaTh IBYKH
TIPHCYLIH ¥ 3EMHOBOAHBIX OBOWM TTOJIaM, HO ¥ CAMOK OHM MEHee Pa3BHTH. 3BYKH
M3J2I0TCA NPH NPOXOXACHHK BO3AYXa H3I POTOBOM MONOCTH B NErKHe M o6paTHO
KpasiMH 9NaCTHYHBIX [QNOCOBBIX CBAIOK, HATAHYTHX B XPRUIEBOA rOPTRHHOH Kamepe
¥ CnocoGHBIX TPUAABATh MTOTOKY MYILCHPYIOLIMA XapaKTep. ¥ CaMLOB MHOTHX BHAOB
MMEIOTCA OGLUNPHLIE PE3OHATOPH! (NapHBIE MM HEeMapHBIH), COSAMHEHHBIE C POTOMO-
ToUHOR NONOCTEI0. KaK MOKaIWBaeT ANEKTPOMHOrpadHs (DETHCTPauMs NOTEHUHANOB
HEeACTBHS MBILIL), B XOA€ BOKANHIALHH HATAXEKHE TONOCOBHIX CBA3OK HE MEHAETCA H
PHTMHMHECKHA PHCYHOK MECHH CO3aETCR JIHLUL 32 CYET CMEHB HAMPaBieHHs MOTOKA.
Cnoco6HB MPOM3BOAKTD 3BYKH M OTAENBHBE XBOCTaTHE aMpHOUH.

Cep; Cepaue 1 KPOBBIO € T1 He-
6 X COCYAOB, HO CEP, MBI TIONY4aTh IHEPTHIO
M 3a cyért Beck 0 MET: { p ¥Yxe B paHHEM OHTOTeHe3e
3anHHE KapAHHATbHHE BEHH 3aMEHAIOTCA 3allHed MONOH BeHoR, obpasyloueics
YHACTHYHO W3 NMpaBoi 3anHed Hoit H {3 BEH U KPOBb B
BEHO3HBI cHHyC. JInMdaTHYecKas cucTeMa amd: it of ceTh
TIOAKOXHBIX JAKYH € THM(BATHYECKHMH NPOTOKAMH, OKPYXAIOIIHMH KPOBEHOCHbIE
KanunnAps. JIakyHBl COSNMHEHB KaHANaMH, H BO BCeH TUMpATHYECKOH CHCTeMe
XHKIKOCTb LUMPKYJIHPYET GNaroaaps pPUTMHYECKHM COKPALIEHHAM NHMpaTHYECKHX
ceplell, YHCIIO KOTOPBIX ¥ 6e3HOTHX 3eMHOBOAHMX (Apoda) cocraeaser 100 nap, y
XBOCTaTRIX — 15, a y 66CXBOCTHX — BCero JBe napH. JIuMdaTHueckue KaHanu oT-

KPHBAKTCA B BEHH. B cyTkH am¢ PORYUHDYIOT TBO UMK, BABOE
npeBHAKLIee HX COGCTBEHHYIO Maccy.

T JIM4YHHKH BIX i ( HKH), CTPOTO FOBOPSA, BCe~
SUIHB, TIOCKONBKY MHTAIOTCH He TOBLKO p (pacTir
MAaTEePHANOM), HO H Becno: , @ Hep! H CBOMMH COGPaTLAMH.
JIMMHHKH XBOCTAaTHX amMd Bee Bap b CTAHOBRTCH MC-
KIIOMHTENLHO TIHTafCh BIMH TIPEACTABUTENAMK
GECTIOIBOHOUHEX H METKHX MOIBOHOYHBIX KHBOTHEIX. TTIABHBIM opynueu 3axBaTa
HDOGHYH Y Gonbumuc'rsa 6ecXBOCTHX CTAHOBHTCSH HHCA
A3BIK, Bt X KOCTH H # B aek-

CTBHE CNELHANLHON MycKynaTypod. ¥ xsoc-raTHx ampu6u#t sA3bIk cHPOPMHPOBAH Ha
fiepeaHeM KOHLE THOMAHOH KOmy/ih. COOTBETCTBEHHO MYCKYIaTYPa MOMbAINYHOIO
annapaTa agant X p NBHBIX N HBIX

ITOTO CKEJIETHOTO INEMEHTR, YTO OrPAHHYHBAET CBOGOIY ATANTALHH K BEPTHKANBHHM
BHXKEHHAM, HEOGXONMMEIM [UTA TY/APHOTO ABIXaHHSA. CeKpeT XapaKTepHON TOIbKO 1A
amMUBHI MEXYETIOCTHON Kee3B! AGNACT HX ALK BAAKHBIM H THNKHM. ¥ 6ecxpoc-
ThiX aMPHEHR 3y6B Ha YETIOCTAX MOIYT NMOJHOCTBIO OTCYTCTBOBATh (XKaGB) WK MpH-
CYTCTBYIOT TOJILKO Ha BEPXHER YENIOCTH (Y JATyWEK). ¥ XBOCTaThiX aMbubHM 1 y Tpex
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BHIOB KBaKI (poaa hodon) 3y6ul AI0TCA M Ha HIOKHEH 4eTIoCTH,
4TO B TI060M Clyyae CnOCOBCTBYET AHIUL YAEPKAHHMIO NOGbINH. Y NQIOBACTHKOB Gec-
XBOCTBIX aM¢ KeNyLOK & MYECKH He W THILEH %ené3 ¢ npo-

TEONUTUYHECKHMH (PACLLETUIAIOLLHMH GelkH) ceXpeTamu, a [ITHHHBIH KHILEYHHK clnabo
nHddepeHUUPOBaH Ha oTaesl. [Tocne MeraMopdo3a, ¢ NepexnoYeHHEM CEerIETOK Ha
XHBOTHYIO MTHLLY, €10 JUTMHA PE3KO COKPAILACTCA, HATIPHMED, Y NPYIOBOH JATYUIKH B
10 paa, a y. xab TYXH, YbH Gonee H NOTOMY UMEIOT Gonee
XOPOTKMH KHIUEHHHKK, — B 4 pa3a.

BrigesieHne H OCMOperyisuma. Y AMiHHOK aMOHOHI BRUIETNTENLHBE GYHKLHK

OCYLLECTBJISET MOIOBHAA [OYKA, H32—4 P BOPOH-
KM pbIX (| 1) OTK B LEJTOM, @ DUCTANbHLIE KOHULI BMAJAIOT B
npoHed)puqecKun TPOTOK. Hakauyue HJIH B XOfle METaMOP<h03a BRAETHTENLHAE GYHK-
UMH Ha cebs Hedp noukH. [Toka ocTaéres HessCHBIM Me-

XaHHIM, MOIBVIAIOLLHHA aMHEHAM MHoroKpamo (B 74 pa3a) NOBKINATL KOHIIEHTPALIMIO
MOYEBHHEI B MOYE NPOTHB TaKOBOM B NUTa3Me KPOBH, NMOCKONLKY B NMOYKax aMdHEHH
OTCYTCTBYET NPOTHBOTOYHAA CHCTeMa (remia ewne), BHMOMHAIOIANA ITY GyHKUMIO ¥
muexonuramonMx. B neHs 6ecxsoctbie amMpuEUH aune.vmm MOMH 10 1/3 MaccH Tesia
(yesioBex 10 1/50). B p HX P {y K nepHuHTY
BJIard) BHIOB bIX aM (TpoO! JIATYIIEK H IMyCTRHUBIX
¢opm) pa3puT COA NUNKAOB, Gaaronapa xoropony MOKPOBH HENMPOHHUAEMB MR
BoaB. COOTBETCTBEHHO 3TH NIATYIUKH, B OTIHYKE OT OGMYHEX aMHGHH, MLIOT BoMy
W BLLITAIOT NPEHMYLLECTBEHHO MOYEBYIO KHCIOTY, KOTOPas MOYTH HEPACTBOPHMa M
TIOTOMY He TPeGYET [isi CBOETO BHIBENCHHS 3aMETHEIX KQHYECTD BOIM. Ha Boamyxe Hc-
TiapeHHe HE3GEXHO NPOROMKAETCS Aake B TiapoM y
aMbUOHU TEPAIOT BIary npu No6bIX ar & BIX BonHue

MOTYT HIBIEKATh BOAY HI NOYBH B 0GBEME, IPONOPLHOHATLHOM CTCIEHK HX 06¢380-
XupaHusa. CrenHas xaba { Bufo hus) TaKke BOIY KOXef
6piolKa 3 Bnaxmoro cy6eTpaTa. XKMBYWas B MAHIPOBKIX 3aPOC/IAX IOKHO-A3HATCKAR
JIATY p (Rana i ), TONEPaHTHast K MOPCKOH Boe, MPH Tiepexoae
M3 NPECHOM BOAM B 4%-0 PACTBOP COMH KOMMEHCHPYET OCMOTHHECKHE CIBHTH TIOBHI-
LIeHUeM KOHUEHTPALUHH KATHS B MbluLUax Ha 23 %, a MOYEBHHN — Haxe Ma 770 %.
BoIMOXHOCTH TaKHX BIIOB, KaK TPaBAHasA JATYILIKA H cepast ka6a, 11 BROKUBAKHA B

Tolt BOOE OrP: . BonHas asrywuka (Xenopus laevis) B Hop-

ME BBLIE/IAET aMMHaK 4epe3 KOXY, HO nocne 2— 3 ro npe6: B
pacTBOpE T BBLIENATH y BMECTO B
KPOBH MOBbILIaeTCA B 15 pas, 06sEM i MOYH ). T
amdHOHIi, KaK MpaBxno, TOT X
{¥epes MovKu) JHLIE C npuﬁnuxeuuem MeTaMopdo3a.

Cs NYBCTBH' CThb. AMG — MEpBLIE CPeH TO3BOHOMHKIX oGna-
JaTesTH THMITaHANLHOH (BITIOYalolLelt ) THA

3BYKOB B BoaIyxe (cpeanero yxa). Ipasaa, y Ge:mornx {oTpn Apoda) H XBOCTaThIX
amoubuit (orpan Urodela) TUMMaHATbHAR CHCTEMA OTCYTCTBYET, OOHAKO HANHYHE Y
HHMX YYBCTBHTEJIBHEIX K BUODAaLHAM HEBPOMACTOB (cocoqxoa) B KPYTJIOM MeLIOYKe
BHYTPEHHETO yXa Ha 10T HMH 3By-
KoBbIX Kose6anuit xoma 61l yepes cy6eTpar (310 Tak Haausaeuu'n CeRCMMYECKHIt cnyx).
Y BecxBocTHX aMbHOHNA CyXOBas YyBCTBHUTEIBHOCTb M QHANAIOH BOCTIPHHUMACMEIX
4acToT or € [N1aBHBIM BIMH CBOHCTBAMH

fIEPENIONKH M 3BYKOTIEPENaIOLIEH! CHCTEMB CpenHero yxa. B cpexneM ans Gecxsoc-
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THIX # xapakTepHO THe 4acToT B WHTepeane 100—4 000 1.
JIn4uHKHA aMbHOUit H HEKOTOpbie HEOTEHHYHBIE GOPMBI XBOCTAThIX, OONANAOIHE
OpraHamn JIHHHH, Tb HMH BOAM, B TOM
YHCAE K 3BYKOBIE,

3penne. CnocobHocTH aMPHOUA K IPHTENbHOMY BOCIIPHATHIO LOBOJBLHO CBOE-
06pa3Hbl. Tak, MArylkH, cpear
KHBOTHBIX MOJ1EM 3DEHHSA B TOPMIOHTATLHOM TJIOCKOCTH — A0 J60°. KpuBHaHa xpycTa-
NUK y amMbHOH He HIMEHACTCA NPH aKKOMOLALIHH, KOTOPAs OCYILIECTRISETCS 32 CHET
BHYTPHIVIAIHON MBILLIIIbI, BbLIBHTAOWEH Bnepén. LI [THE XO-
POLLIO PAIBUTO Y ANEBHBIX GOPM W3 POAOB HACTOALUMX JIATYWEK H KBAKL, Y CARaMaHIP
OHO DaIBHTO JyHILE, YeM Y TPHTOHOB, a Y Xab, NO-BHIXMOMY, OTCYTCTBYET BOBCE.

Hns bix amdy it 4éTxO - K 06paGoTke
COBCTBEHHBLIM HEPBHLIM 2NNapaToM ceTyaTkH. Hanpumep, B Heil umeercs aeTexTop
IOBHXEHHSA, HEOOXOMMMBIH LI BKIIOYCHHA NHWENOGHBATENbHOM! Peakuuu. Xopo-
IO H3IBECTHOE HCKIIOCHHE — MPOXOPINBan xaba-ara (Bufo marinus), MpexpacHo
NOEAAIOWAs HENOABHXHEIH KOpM.

Obonnanne. TIpy OpHEHTHPOBKe Ha 3anaxu B T-06pa3HOM JabMPHHTE HaKIYHIUHA
peaybTat (10 77 % NONOXHTENbHBIX ) PHPYIOT Xabbt,
{ Pelobates fuscus) v 6ypue NAryWKY (TpaBsiHast, OCTpPOMopaan Rana arvalis); xyxe
APYTHX OPHEHTHPYIOTCA (10 3aMaxy IeIEHbIe JATYIWKHK {03epHas Rana ridibunda, npy-
nomas R. /e )} H {Bombina). KpoMe TOro, H3BECTHO, YTO HEKOTOPbIE
XBOCTaTbl¢ aMd ( TpHTOH, Taricha rivularis), cnoco6-
Hble BOIBPAWIATLCA K «AOMY» C PRCCTOSHHA B 13 KM, TEpAIOT 3Ty crocoBHOCTS nocne
BBIKJTIOYEHHKS ¥ HHX OGOHATENBHOR CHCTEMBL.

TloseaeHine ampubi

I 7t MOIT amd: it oT BIX TTPEIKOB 3MHTEIHARLHYIO
KPpBIILY GOMBIUIKX NONYLWIAPHHA H JOKATHIALHIO BHCIUHX UEHTPOB HEPBHOM EATEb-
HOCTH B CDEIHEM MO3Ire — ero TeKTyMe (KDHILE) K CTBONOBOH yacTH. OTcyTcTBHE

THBHRIX OTAENOB 06 T CPAaBHHTEIBHO C1abyio cnocobHocTh ambHOH A
BLIpabaTeiBaTh CBA3H H Th K 7 onbiT,
peCYpCHl IONTOBPEMEHHOM NaMATH. B MX MOBEAEHHH NpPeo61analoT BPOXICHHEC
CTEPEOTHITLL.

B Hayaje CE30HA PAIMHOXEHHSA HA HEPECTHIHIIE NEPBLIMHM OBLIYHO NPHUXOAAT
CaMLbl, KAK NPABUIO, MOTYYHBLILHE TC WK WHbIE OpauHbic NpH3HaKy (cnenndu-
YecKas OKPAacKa, BRICOKHMH rPeGeHb Ha CTIHHE W XBOCTE Y TPHTOHOB H T.[1.), KOTOphIE
TIPURNEKAIOT CAMKY ¥ YAEPXUBAIOT CAMUOB OT YXAKHBAHHS APYT 3a ApyroM. XBocTa-
Toie aMGUOHH, HCTONBIYIOLIME JUIN BHYTPEHHETO OILIONOTBOPEHHS NEpenady crep-
MatoGOpoB, PEANUIYIOT CIOXHLIA PHTYaN GPaYHOTO YXaXHBAHMA, B XO€ KOTOPOTo
camel He TONbKO NIPHMEHSAET CMEMANLHEIE NOBEICHYECKHE AKTH,.HO H HCIIONbIYeT
depoMoHb (06nanaplune GHIMOTOTHYECKHM 3P PEKTOM XHMHYECKHE CHIHATB).
Inst camox 6ecxBOCTbIX aMPHOUH OCHOBHON ODHEHTHD LIS FIOMCKA NIIOBOMO MapTHE-

pa — 310 MA T CHTHal, «Op: it 308» camua. B cnyvyae
OWHBOYHBIX NOMBITOK CaMUa CMIAPUTLCA ¢ HETIOAXOAALIAM napmepou TOT TakKxke
Hanaer ¢ Wil CHMTHAN, MT 0 camua

6payHOM MOTHBALIHH.
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Tipn M wis Ha TeNe caMKH CaMUbl 6ECXBOCTLIX
ampUEHt MaTE3YIOTCH «GPadHRIMH MOSONISIMH» HA BHYTPEHHEH! CTOpOHE MePBOTO Nanblia
wHeTH (prc. 108 ), a HHOTAA H Ha IPYAM, NpelnIeybe H nonboponke. O6xpaTLinasn caMky
B OIMBILIEYHOR WIH MTAXOBOR OGNACTH, CAMELL HE TOIBKO COXPAHSIET TOTOBHOCTb M10-
CTORHHO OIIOAOTBOPATH BRUICIIONLYIOC HKPY, HO H CIIOCOBCTBYET € epeMeIneHuio
B GPIOLIHON MOOCTH CAMKH.

H P [ 3a60Ty 06 ONIONOTBOPE! KNaake, AT KO-
TOPOH MOTYT GhITh MOCTPOEHKI HOPLI NATYILKH Afrixall
laevis) W1 HCTIONL3YIOTCA Y6EXHMIIA 10T YTTABIIHMH CTBOJIAMH 2epeBbeB (6eTéroyHse

), Iyra ( kpaxuti Triprion), CKIeeHHbie KNAIKOW JIHCTbS

nepeBbEB Hal BoAOH {(UITOMeny3nl), TUIATENbHO NMOCTPOEHHEIE GoALeo6pasHLe
THEAA Ha METKOBOAbAX (KBaKa-Ky3Hel Hyla faber) u T.1. Yivoraa xiaaxa nepeHo-
CHTCA CaMKo#t Ha xoXe CITHHAL (nMna Pipa, cM. Aanee), NMOA CrELHaNnbHOMN CKAAOKOR
XOXH (CyMyaThie KBaKIWH Gastrorheca), B TONTOCOBRIX MELIKAX CaMLOB {PHHONEPMA
Japenna Rhinoderma darwini) Wiu B Buae NOACA Ha «TANHH» camMua (kaba-nopuTyxXa
Alytes obstetricans).

Y amd OTK/IAlb] Al B YaCTO CaMLM (Y TEppH-
TOPHAIBHAIX BUAOB) WM CAMKH AEPKATCA BENMIH KNAIKH, BPEMS OT BPEMEHH YRIDKHSAA
HXpY cO6CT] KOKHEIMI WIH €€ ANOBHTLIMH CEKpeTa-
MH KOXHBIX Xe/1€3 OT Pa3BNTUA Ha Aiflax pasHoro pona rpH6kos M 6akTepuit. Camku

(Pleth i } M CaMU&l TPO] OF KBaKlUM
Posen6epra (Hyla rosenbergi) akTHBHO OTTOHAIOT aM(HEHHA CBOETO BHIZ H XHUIHBIX
HX, TpHb. K MX THeamy.

BLUTYTIHBLUKECS IRYHHKH TAKOKe MOTYT GbITh OGBEKTOM OMEKH CO CTOPOHB POAHTE-
Nieft, KOTOPHIE TGO COMPOBOXIAIT CKOTUIEKHA MOIOBACTHKOB B BOIE, OTTOHAA CTyyaft-
HBIX TIPHILEbLER, THEO BINOTL A0 METaMOP03a HOCAT HX € COBOt — B AYERKAX Ha
cnm(e {Pipa, Stefania), KOXHHEX KADMAILIKAX {CyM4aTHe KBaKUM Gastrotheca, KBaKiIH

B Xesyaxe ( Rheob h WM T X MelKax (Rhinode

Y HeCKONMbKHX He GNH3IKO POACTBEHHAIX TPYTIN TPO! KBaam ¥
(Dendrobates), ycTpanBalowx rHé3na B MONKX cTBOmax 6aMbyka, APeBECHRX Ay~
TUTaX M Ma3yXax TMCThEB PAMTHYHBIX MHGHUTOB, e IWIN TOBACTHKOB HEAOCTATOUHO
TIHILH, CAMKH TEPHOAMYECKH OTKIAABIBAIOT B CBOM THEANA HEOIUIOAOTBOPEHHLIE, TAK

Tpoo Me ARua — # KOPM s BbL TO:

JIOBACTHKOB.
OnacHOCTb GLICTPOM TOTEPH BIATH TIPH BHICOKHX TEMIIEPaTypax W HU3KOW OT-
HOCHTETLHOM BIAXHOCTH BbIHYXIaeT aMd ThCA HA BpeMs

Puc. 108. TlepeHAR KOHEYHOCTb CaMUA MACYIIKH ¢ GpauHOR MO30AbIO (1)
1—1V — nansum
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B 3aTEHEHHBIE MECTa, MPATATLCS B HODAX, MO JIMCTOBMM ONALOM H T.I. [lpeBecHHe

ARTYLIKK JTHILEHE TAKHX BOIMOKHOCTEN. b O H3 HHX 32 IHEM Ha
HHXHEH CTOPOHE JIHCTBEB, KPEKo K TUIACTHHKE B
HO IP; 4TOGH Th b Oxoame-
PHK2HCKHe KBAKUIH U3 pana Phyli dusa npu KOl BCE
TeNO TOHKOMH 3aLUKHTHOH nnié X 3¢pHpOB U3 KOMHBIX XKENE3.
Y ampubuit Kak cyry6o OCELTLIX XHBOTHBIX Y4aCTKH

O4eHb HeBeHKH — OT 1,5— 10 M? (y xBocTaThix ambubHH) n0 20— 70 M2 (y Gecxsoc-
ThiX). Y Ha3eMHRIX BUIOB HEKAKHX NPUEMOB OXPaHbl IPAHHIL Y4ACTKA, KaK NPABMIO,
He CYILIECTBYET, H OHM NIEPEKPHBAIOTCH Y COCEIHMX 0cobelt. YacTo onHa U Ta Xe Teppu-
TOPHA HCMONIB3IYETCA PA3HEIMHU OCODAMH B pasHbie AHM. O6LMHO MHIIenOBHBaTebHas

AKTHBHOCTb HAa3EMHBIX aM KOPOTKHHA TOK B camoe
BIaTONPHATHOE TI0 YCIOBHAM TEMIIEDATYPH H RIAKHOCTH BpeMa cyToK. Tak, B neTHee
BpEeMA B n M OCT, JATYWKH

1,5 — 2-4acoBHIE OXOTHHYBH BBUTASKH B BEYEDHHE CYMEPKH Da3 B 5 —6 CYTOK, OCTARNAL
BIOBOJIb BPEMCHH IPYrHM OCOBAM IUISl OXOTHI Ha TOM Xe ydacTke. [1py Takom cnocobe
IKCIUTYaTalHM PECYPCoB aMpHOKH XOPOILO IHAKT CTPYKTYPY CBOEIO YYaCTKA M IOMb-
IYIOTCS Ha HEM NMOCTOSHHRIMH YOCKHILAMK.

COBCPI.UCHHO HHayve BeQyT cebst HaseMHuIe B CE30H pa He NH-
TarOTCH, GRIBAIOT AKTHBHBI B TEYEHHE CYTOK, Ha 60;
Har 13 HepecT! Ha HepecTunuax He co:u:(alor Hmcaxon

TEPPHTOPHATLHOM CTPYKTYPAI, COMEPHHYAR TOIBKO M3-33 GPaiHbIX MTAPTHEPOR.
AMOUGHH IPYroit KATETODHH, IIOCTOAHHO NIPHBAIAHHHE K CBOMM TCPPHTOPHUSM Ha
NIPOTAKEHHH BCErO X © LMK, T YETKYI0 TEPPHTOPHANEHYIO
CTPYKTYpPY MONYJIALUMA ¥ KaXe AKTHBHO OXPAMSIOT TPAHHUB CBOMX YHACTKOB, YETKO
PaiIHYan 3HAKOMBIX COCETER H YXKAKOB, B OTHOWIEHUH KOTOPLIX MOIYT MPOABTATE Ha-

CTOALLIYIO arpeccHo. Tak, Plethodon cinereus XecToko fe-
pyTcsi ¢ B XBOCT, it MOXET GHITh YTpayeH
B cxBaTke. [10TEpA XBOCTA — XPaHW/IHLLA FHEPrETHYECKHX PE3EPBOB H YHIYNIAUHOHHOTO
IBHKHMTENA — CHMUXaeT p THBHBIf YCTIeX NPOMIPaBIelt 0cobH.

AMGHOHH, NOCTOSHHO OBHTAOIIHKE B BOJOEMAX, TAKKE CTPOTO TEPPHTOPHATBHEI,
KaK TIpaBHIO, OHK AKTHBHO MaPKHPYIOT 3aHATHIf YHACTOK aKBATOPHHM IPOMKHMH «Tep-
PHTOPHANLHEMH> 3BYKOBBIMH CHIHATAMH H OTBEYAIOT aIpeccHell Ha BCAKOE HapylUeHHe
TPaHHL y4acTKa. BepoATHO, KaK pa3s 3TO MEILAET NMOBLICHTh ILTOTHOCTh ECTECTBEHHBIX
TIOTYAAUMHA NPOMBICIOBLIX BHAOB BOAHHX JIATYIIEK B KOMMEPYECKHX Uestsx. Jaxe

nocie COGCTREHHAR MOJIOb BOAHAIX RATYIIEK 0GHYHO

BBICAAETCA CTAPOXKIIAMH, YTO CJIYXKHT CETONETKAM AOTIQJHHTELHEIM CTHMYJIOM K pac-
TanbHOE 4TO MOJIOABE 0COBH TPEX BHIOB

eBponeickux ngryuex (Rana temp , R. dalmatina, R. I ) ¥ cepoit Xxabb!
(Bufo bufo) yxonaT oT PORHOTO BOROEMA Ha paoc'mmme 10 2—5 kM. TIpH 3TOM MO-
n0ABIe OCOBH MOFYT 3aCeNATb AaKe KpH KOHTERHEpEI ¢
BOAOH, YTO OCOGEHHO XaPAaKTEPHO UTA MHOTHX TPOMMYECKHUX BHAOB JATYILEK M %ab
C KOPOTKHMH CPOKaMH II0J0BOTO co3peBaHuA. Kambiwiosas xa6a (Bufo calamita)
K BHOBb & TEM CaMbIM OHa H3-

Geraer " PEHTOB, KaK NpaBWIO, AOCTATOYHO OGHNBHBIX B
CIOXHUBLUMXCH BOXHBIX IKOCHCTEMAX.
BumecTe ¢ TEM MHO! HBEIE TH Maccy no-

Pa3UTENLHOTO KOHCepBaTH3Ma aMdubHit. Byrydu KpaiHe 3aBHCHMBIMH OT PAVTHYHBIX
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H3uYecKkux GaKTOPOB, OOMHANIBI p BIIMCH HA Bbl YUTLHOM
Y4aCTKE, OHH MOTYT OCTAaBaThCH M HEM B TedEHHME BCEH XU3HM, COBEPILAN ML He~
PECTOBbIE WK OCeHHHE MUTPamH. Ha CBOIO TEPPHTODPHIO TOCIE HEPECTa HITH 3UMOBKH
OHH BO3IBPANIAIOTCA OMHHMH M TEMH X¢ MapIUpyTaMu. Tako# Xe KOHCEDBAaTHIM B OT-

Y4acTKoB ¢ H BHe GpayHOTO
Ce30Ha WK o nepuona. Ha PBIX XBOCTATBIX
Geanéroynnie ca Pleth idae) mokasaHa b BO: TECA Ha

CBOIO TEPPHUTOPHIO C PACCTOSHHA B 2 — 6 IECATKOB METPOB. Bummo, 1pyu noaxoaswmx
BHEUIHHX YCIGBUSX XHBOTHBIE, NepeMeLIENHNE Ha GANbINYIO NHCTAHLIMIO, MOTYT 3a-
KPETUIATLCA Ha HOBbIX TEPPUTOPHAX. BMecTe ¢ TeM B3p 0cobH 0
TpuToHa Taricha rivularis OKa3anHuCh CNOCOOHH BO3BPALUATECH HA CBOH YH4ACTKH C
paccTonHmi 110 8 XM, Nipeononesas naxe Cyxue ponopaanen. [Ipuuem ocobu, axcre-

PHMEHTANBHO JHILE] 3Ty b 'repn.nu CxoHbi€ Pe3ynLTaThl
6BM MoNydeHs! B Ha 6eEroYHRX ca Pleth u P, jordani, a
Takxe B 3aca

PASHOOBPA3HME, PACTIPOCTPAHEHUE
U OBPA3 XH3H1 COBPEMEHHbIX AMOUEUMA

Mo HbIM TIPEACT: B ayHe MHpa HACYMTEIBaeTCA CBHLE 6630
BHAOB aM(ubHi, n3 xoropeix Gonee S 850 BUOOB MPUXOANTCA Ha GECXBOCTRIX, OKONO
600 — Ha xBocTarIX i HeMHOrMM Gonee 180 BuaOB — Ha Ge3HOTHX.

O1paa Becxpoctbie am$uGum (Anura)

PacnpocTpaHbl BCECBETHO, XOTA MPEACTABHTENH ABYX KPYNHERIWHX ceMeHCTB
(Hylidae n Bufonidae) He 3ax00AT B ABCTPanMIO, a HacToAWHe AArywky (Ranidae) He
BCTpe4alTcs Ha Manarackape. B IManeapkTuke HecKobko BHAOB {cepas xaba u TpH
BMAa poaa Rana) 3axoanT 3a CedepHbli MONAPHBIR’ KDPYT.

Caman r rpynna X am: # {puc. 109, 4—8&). 3ybu y
6OMBIIMHCTBA IPHCYTCTRYIOT JIMLIbL HA BEDXHEH yeniocT. [TouTH y Beex paIsuTo cpea-
Hee yxo. COCTOAUIMHA H3 IOIBOHKOB XBOCT 3aMCHEH MOHOMTHTHOR KOCTBIO, MMEIOIIEH
TIOYTH HCIJIIOYHTETBHO T 3 YHCIIO T
y 6ONBLIMHCTBA BUOOB 110 ACBATH, orpaHuquHau HOKOCT MO3BOHOYHHKA COXPAHSETCS
B BEPTHKANBHOMN {CarMTTANbHO) IIOCKOCTH, @ He B FOPH3OHTaNbHO! (PpoHTATBHON),
KaK y ApYTHX HU3ILKX TeTpanon. PE6pa NouTH MONHOCTBIO PEAyUHPOBAHRL, KOCTH Mped-
IeubA U I'OJIEHH CPACTAKTCA B HEMAPHLIEC 31EMEHTHI. OIL'IOJIOTBOPBHMC BHEWHEE,
Pa3BUTHE C MeTaMOpHOIoM.

BecbMa MPHMKTHBHLI 110 O6LIEH OPraHM3aUMM BOAHBIE NATYIIKH cemedicTra [Tu-
nosbie (Pipidae). [IpaBoa ux NOXKHIHEHHOE NpebbIBAHHE B BOAOEMAX CHHTAETCH pe-
IY/ILTATOM CNEUKATHIALMK, ONHO M3 NPOKAICHHA KOTOPOH — 3TO OTCYTCTBHME AIbIKa
{6ecnionesnoro noa Boaok). JIErouHoe avixaHue coxpaHserca. KpecTuoeoe corwleHeHHe
ROMYCKaeT MPOLONLHOE CKOJILXEHHE NMOABIIOUIHEIX KOCTER C MepeMeIeHHeM Tada,
KOTOpOE YIUIMHAET TYROBHIUE, KaK M aMIUTHTYLy rpe6ka cTonaMH NpH NIapaHHH.
CeMEHCTBO BIUTIONAET TAKME NOMYIAPHBIE BUIbI, KaK OBHTaIoWas B AdpHke mankas
unopuesas narywka {Xenopus laevis) u cypunamckas nuna (Pipa pipa) n3 IOxuoit
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Puc. 109. H

1— HepbAra (Si lensis) w3 oTpama BesHorke (Apoda); 2 — THIDOBaA aMBHCTOME
(Ambystoma figrinum) #3 otpasa (Urodela); 2 — TouTom (Triturus vuigaris)
13 XHOCTATHX: 4 — 3eNcHaR Xaba (Bufb viridis) w3 oTpaza BecxpocTnie (Anura); 5 — porarka (Ceratophris
sp.): 6 — wpaxuwa (. is callidryas), 7 — narymxa (Rana ornatissimay;
& — oséphan nArYIWKa (Rana ridibunda)
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Amepukn. Tleppas WIHPOKO HCMONBIYETCA B Ka4yecTee 1aBopaTopHOro ofbekTa (oHa
NOJTUTIIONIMA); KOXA NEPEAHKX KOHETHOCTEH CHabkKeHa y HeE BKYCOBLIMH TOYKaMH,
NANBIE YBEHYaHbI OCTPBIMH POTOBBIMH KOMTIAYKAMH. TONOBACTHKH KOPMATCA MyTéM
GWIbTpauMu GHTONNAHKTOHA B «PaldyTOA» ITIOTKE; HIMEHEHHOE YCTPOCTBO XabepHo-
TO annapara PAHUHM BKI NIEFOYHOTO TTuna 3Hame-
HHTa YHUKANLHOR HOpMOR 3a60TH 0 notoMcTse. Tpu ciapHBaHMK caMeLl BlaBIHBaeT
AAlA HA CTHHE CAMKH B HaByXuIyio KOXY, KOTopast GopMupyeT rybokue S4edkH,
HAKOUIME MM 3aLIMTY # NO6ABOYHOE MUTaHKeE (32 CHET ANDYInH U3 KANHLIAPOB).
TIPUMHTHBHLIMH CYHTAKOTCA TAIOKE TIPOBONAIUME OCHOBHOE BPeMsi B BOLE Xep-
naHku {pon Bombina), espotniefickne MPEACTAaBHTENH CeMeAcTBa KpPyrnosasiyHbe
{Discoglossidae) — menKkue NOHTH YEPHHIE JATYLIKH C MYNbIPYaTOl KOXeH M APKHMH
{KPacHbIMH, XKENTHIMU) MATHAMH Ha GpIOXe, KOTOPOE OHH AEMOHCTPHPYIOT B 32 LM THOM
nio3e, Npeaynpexiaas o6 3G heXTHBHOM TOKCHHE, IPHCYTCTBYIOIEM B CEKPETE KOKHBIX
Xen€3. OHM He CIOCOBHB BHOPacHBATL CBOM A3BIK, HX CPEIHEE YXO HEAOPaIBHTO,

HMEIOTCA KOPOTKHE pEbpa, a nosca TIORBIXHO, KaK
¥ XBOCTaTbiX. K 3TOMY ceMeHCTBY OTHOCHTCA M YTIOMSHYTAs Bhillle %a6a-1oBHTYXa.
Hns #tctBo Dendrobatidae) ua LlenTpansHoit i KOxHON AMepn-

KM XapPaKTEPHE YHHKANLHO SUOBHTHIE KOXHEIE BRUIENEHHA W CNOXHOE POIMTEILCKOE
noseneHue. XKabbi, GONBIIMHCTEO KOTOPEIX NPHHALTEXHT poxy Bufo B o6UIMPHOM ce-
meitcTee Bufonidae, — noBONLHO KpynHbIe (10 30 €M) M OTHOCHTEIBHO KOPOTKOHOTHE
cylecTBa. Kak mpaBunio, oHi obnanawT GyrpUcTolt Koxelt H3-32 OBHIBHEIX XeNnés, B
TOM YHCNE TaK Ha3bIBAEMBIMH NAPOTHAAMH, BIAYTHIM NAPHBLIM CKOTLTEHHEM SLIOBHTHIX
KOMCHbIX XKe/E3 B OKONOYIIHOM, NONaTOYHOA o6nacTH. Ax BechMa ahpexTHBEH, XOTH
cnabo aeftcTByeT Ha yenobeka. B Poccuu cepas xaba (B. bufo) TATOTEET K XHIHH B
necax, a senéHas xaba (B. viridis; puc. 109, 4) — K OTKPBITHIM NMPOCTPAHCTBAM, BIUTIONAR
cyxue crenu. OHa TepnuMa K OErHAPATAUMK, CNOCOBHA 3aphIBATLCH B IPYHT, K TOMY X&
Y He€ NOHMKEHa MPOHKUAEMOCTb KOXH IUTA BOABI (YTONIIEH POrOBOR CRoit amuaep-
Muca). Lllupoxo pacnpoc € (MCXOBHO ) Xaba-ara (B. marinus)
BBICOKO TO! A0OM or P M PaIBUTHEM NETOYHOTO
ABIXaHUSA K CPABHUTENBHO MHOTOCNOAHBIM OPOTOBEHHEM KOXKH — OT BHICTPLIX NOTEPD
B1ard. OHa TepuMa K COJIOHOBATHIM BOAAM (OTCIONA BUAOBOE HAJBAHHE «MOPCKas»),
o6nanacT NAACTHYHLIM MOBENCHHEM, IaXe CNOCOGHA XBATATh HAXOLHMYIO TO 3anaxy
HENOABHXHYIO A06HIY.

IOxHoamepuKanckHe poratky poga Ceratophrys (puc. 109, 5) na 6nuaxoit K xabam
TPYTNOBI NETTOARKTHINI — CEPLEIHBIC XHIIHHKH, 3ATMATHIBAIOLIME LETHKOM A06bIMY,
M cnabo YCTYMAWYo HM pajMepaMu. VX OrpoMHas ro/iopa ¢ UITHPOKHM PTOM
1 TTPOYHBIMH OXOC yepemna H KHHXAN0-
06pa3nbIMH 3yGamu. B cyxoit CE30H OHM 3apHIBAIOTCA B TPYHT M GOPMHPYIOT nionoGue
KOKOHa, HOPCHDYS OpOroBeHHe IMUAepMuca. K Tolt XKe Ipyrne OTHOCHTCA YHHKANLHO
KPYIIHaA JIATYLIIKA, XKBYIUAs B [yGHHE XONOXHOTO BHCOKOrOPHOro o3epa TutHkaka —
THTHKaKCKHIt cBHCTYH (Telmatobius culeus), XOTOPBA He MONHHMAETCA HA MOBEPX-
HOCTb, 2 ALIUIAT HCKTIOYHTENBHO C TOMOWIBIO O4eHE CBOGOIHOR KoXH, oGpasyloe
KPYIHBE CKITANKH.

‘OfiHO H3 CAMBIX MHOTOYHCNEHHIX cemeitcTB — Kpakip (Hylidae). B GonblnHeTBe
ITO APEBECHBIE NATYIUXH, KAK, HANPUMED, KPacHOMIa3as kpakuia (Agalychnis callidryas,
puc. 109, 6) ua LientpansHolt u IOxHOM! AMEPUKH, — HeBOMBILIHE, ¢ TPHCACHIBATENb-
HEIMH THCKaM¥ Ha KOHLAX NTANbIEB, JUIKOA TPyaLIo. YacTh BHAOB cnocoGHa HMe-
HATb OKPACKY B 3aBHCUMOCTH OT OKpyXawuero ¢poHa. OTHOCHTENLHO TONEPAHTHE K
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BAATOMOTEPAM, KOTOPBIX TPYAHO MIGEXATh, NPOBOAA UETHH AeHb B KpoHe. O6a Buma
KBaKil Poccu — npencTaBuTenn 0 pona Hyla. He, WIH NeTan-
wMe, narylky {cemeficteo Rhacophoridae) n3 Adprku, KOxHON AIHH 1 ABCTPaNIHH
OGHTAIOT B KpOHax AepeBbeB. OBLINPHLIE MEPENOHKH MEeXIY JUTHHHbIMH MatblaMu

CTONB! M KHCTH NO T HM Th MPYIOLLHE MPHIXKH, TIPEONONeBas
N0 TOPH3OHTANH AMCTAHUMO A0 12 M. JIMYMHKHM NPOBOAT NEPBLIE AHH B FHEMIAX H3
TeHbI, 6bICTPO COOPY €A TPH H NpHK K JIMCTBAM

Han Bogof. HacTosme nsryiks (cemeitctso Ranidae; puc. 109, 7, 8) pacnpoctpaneHn
NOYTH NOBCEMECTHO, KPoMe tora FOxwHo! AMepHKH. BHeuHe BecbMa pa3HOO6paIHbI,
JUTHHA Tesla MOXET MPEBLIBLIATE 35 ©M, a Macca focTHraeT 3,5 kr. Moyt Bce paIMHo-
KaloTeA B pone. KOPMATCA B OCHOBHOM HAaceKOMBIMH, XOTA Gostee KPYIHbIE, 1aXE Halua
©a€pHast NATYIIKA (Rana ridibunda, puc. 109, 8) MOrYT noefathb NTeHuon. Camusl ad-

it narywku { Trichob b ', M3 GUIH3KOM K HACTOALUHM
JMATYUIKAM DYkl aDTPONENTHA) HECYT Ha 3aIHEHR YaCTH TYNOBHILA M 6Enpax GoraThie
KaNHUIAPaMH BONOCOBHIAHBIC KOXKHbIE TIPHAATKH, DK ITOMOLLH KOTOPAIX, BOIMOXKHO,
23pHPYIOT BOAY B FHEAE (3a CHET NPHHECEHHOTO B NETKKX BO3IYXa).

Otpaa Xsocrarsie amdubumn (Caudata, Urodela)

Teno nponoarosaroe ¢ WIHHHLIM XBocToM (puc. 109, 2, 3). B HopMe — deTBepo-
HOTHE, HO ¥ HEKOTOPBIX BUIOB KOHEYHOCTH CYLLECTBEHHO peayLMpoBaHsl. JKHa Tena
xanebnerca o1 0,1 po 1,5 M. Tlogapasiiollee YUCNO BUIOB BeNET BOAHLIR 06pa3 XH3HU,
HO €CTh HEMANIO ¥ Ha3eMHbIX BUIOB, ECTh MEILEPHbIE H IaXe ApesecHble. PacnpocTpa~
HEHbI NPEUMYLLECTBEHHO B YMEPEHHOM nosice CeBepHOTO NONYILAPHS, HO HECKONBKO
BMIOB JAXOAAT B TPONHUKK B LleHTpanbHOR M Ha cebepe IOXHOA AmepHkH. Hemano
obnagaTeseA Y3KUX H Pa3OPBAHHbIX apeaoB, YTO CBHACTE/LCTBYET O APEBHOCTH M
PENHKTOBOM XapaKTepe [pynnbl.

Cpean KOXHBIX Xeed moambuue, NoAGOPONOYHbIE M IEYHBIE, WIH BEPXHETyH-

Hule, Bune.vmm cexpeTsl § NBHOTO Ha: , PETYAHpY 6payHoe yxa-
BO B Bofe. Y yrnosy6os {ceMeiicTao Hynobiidae)
H CKpbI (Cr i OILTOAOT HapyXHOE, ¥ OCTIbHBIX —

BHYTpEHHee, NyTEM Nepefayy cnepmMatodopa (cM. ¢. 219). PaasuTHe ¢ MeTaMopdoiom
WK NpAMOE (Y Ha3eMHBIX BUIOB), BCTPEYAETCA PAIMHOKEHHE B IHIHHOMHOM CTAIHK
(HeoTeHHR), BYIOLLICE TIPH3HAKOB Y MOJOBO3PENBIX
JKHBOTHBIX (] b THIPOBOH aMbu-
cromul {Ambystoma Ilgrmum puc. 109, 2), Tak Ha3bBaeMH aKCONMOT/b, MOXET NPONTH

MeTaMopo3 H MPeBPATHTLCA B MMAro {NoA T e KeeIb,
B NpUpoOLe — NpH Go/iee BHCOKOM TEMNEPaTYpE BOBI), HO HECKONBKO APYTHX BUIOB H3
HOxHOH AMEPHKH TaKylo BOIMOXHOCTb YTPaTHIH (Yrp 0

means, Gonblioit cupen Siren lacertina). Muorve suast BTOpu‘lHO YTPaTHAM NETKHE
M BMECTE C HUMH MBI KPYT KPOBOOGPALLIEHHA, AKILAT TOIBKO KOXEH M IOKPOBaMH
POTOIOTOYHOH MONOCTH, HMEIOT ABYXKAMEPHOE CepaLle. Y HCTIONKHCKKX CANaManip

(Andrias) u3 cxpbr nérxue 3ATO KOXa 10T TEIBHO
PacTAHYTa K O6pa3yeT 3aMETHHIE CKIALKM (KK Y TOTO BRILUE THT 0
CBHCTYHa).

Cub6upckuit yrosy6 (Salamandrella keyserlingii), oGnanartesb OM€Hb ILHPOKOTO
apeana, 3aXBaThIBAYOLIErO 30HY BEWHOH MEPLIOTLL M MECTaMit Bshixomslero 3a flo-
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JSPHBIA KDYT, ATaNTHPOBAH K HH3KHM TEMIIEPATYPaM — BBIIEPXHBAET OXIaXACHHE
10 -6 °C, aktupen nipu 0 °C, a pK Harpese Brile 25 °C norubaer. Cobillie NOAYCOTHH
BHIOB, Gosbllue, HexXenu cpeaH aMGucToMH (37). Ewé xpynkee cemeitcTsa Cana-
manzpossbie (Salamandridae, 90 BHOOB) H Bearérounme canamanapu (Plethodontidae,
oxoso 400 snnoa) Pacnpocﬂ)aﬂeuﬂan B 3ananHoi ¥ LeHTpaasHoit EBpome MATHMCTaA

di dra) moxer TbCA Ha cylle (Toraa ciep-
MaToOp MEPEesaETCS NPH HEMOCPENCTBEHHOM KOHTAKTE), MOC/E Yero Aiila MHOTHE
MECALE HHKYBMDYIOTCA B SHUEBONAX, TIDH PONAEHHH JIHYHHKH TOTOBbI K BBITyN/e-

HHI0, Y bl MK 4EPHOI, ca. {S. atra) B xaxaoM silueBoge pa3-
BHBACTCA OKOJIO 1oaa {10 POXACHHS) JTHLUIL OIHA AHYHHKA C OrPOMHBIMH HaPYXHBIMH
#ABPAMH; OHA ILIABACT B MUTATENBHOR H3 ARL.

K 9TOMYy CeMEHCTBY OTHOCATCS TAKXE TPHTOHM, B YACTHOCTH O6LIKHOBEHHLWH TPUTOH
(Trifurus vuligaris; puc. 109, 3). bearérouHnle calaMaHaphi HACEIAIOT B OCHOBHOM
CeBepHyI0 AMEPHKY, XOTH HECKOJBKO POAOB NPOHHKAH B IOXHYl0 AMEpHKY, a ABa
suaa — B EBpony. Yrpary nérkux u nesoro CBA3KBAIH C K

OGHTaHHIO B 5 TMOC/E 4er0 MHOTHE BEPHY/THCh K CYXOMYTHOMY
o6pasy xusHH. ONHAKO CTOMT y4eCTh, YTO ITO B OCHOBHOM MefxMe (nopsinka 10 cm
JUTHHOWR) H TOHKOTe/Ibie OPMEL, ¥ KOTOPHIX 61aronaps TPONOPLIHAM KOXHOE JEIXaHHE

ocoBeHHo 3@ dexTHO. O Wi OT CBA3N © MOTBA3WYHEI anmna-
PaT y MHOTHMX NpHo6pén IIHHHYI0 Komyny u €TCS 1A BHIOK A3bIKA
NpH KOPMEXKE { y ca Hydromantes
genei). beanérouHsie ca HBAIOT BEChMa T ANANTaLHKK K

CyXOMyTHOMY Q6pasy XHIHH. MHOTHe BIIE PaMHOXAIOTCA HCKITIOINTEABHO Ha Cylle.
Camel nepenaér crepMatoop caMKe HENocpedCTBEHHO B KIIOAKY; CAMKa OXpaHSeT
sAiua (OT/IOKEHHbIE HHOM Pa3 4epe3 MHOIO MECSLER), 0BBHB HX KOVILUIOM, [0 CAMOTO Me-
Tamopdosa, ¥ kupywuent Ha sanage CLIA npesecuon canaMaHIpu {(Aneides lugubris)
oBa ponuTens ar B AYIUIE WIH NOX Xopo# KIaaKy, a
IITHTENBHO Pa3BH B ARLEBBIX ax NHYMHKH He HMEIOT HH HapYAHBIX
%a6p, HH XabepHbIX weel. KOPM XBOCTATHIX 38MHOBORHLIX COCTARMSIOT [MAaBHMM
06pa3oM YepBH, MEJIKHE YNEHHCTOMOTHE H MOJLTIOCKH.

Otpsa BeaHorne amopubum, uamn Yepsaru (Gymnophiona,
Apoda, Caecilia)

PacnpocTpaHensl B KOxHol Amepuke, 3amanHoit w BocrouHoi Adpuxe, B Oro-
BocroyHoi Asuu, Ha LleitnoHe 1 Ceitiuenbckux ocTpopax.

Jna Beex Ge3HOrHX, yepearu Siph lensis (puc. 109,
), XapakTepHO MPOIOATOBATOE TENO ¢ OTHETAUBLIMM KONbLEBHIMKMM CETMEHTAMH
KOXH, KOTOpbIX Y pbiboamesn fchthyophis glutinosus MoxeT 6uiTb 10 400 mTyxX. LuHa
Tena — a0 40—45 oM, y oIHON M3 HacToswKx vepeAr (Caeciliay — no 117 cM. XsocT
OTCYTCTBYET, TaK UTO KJI0AKa OTKDBIBAETCA Ha 3alHeM KOHUE Tena. CBOGOIHNE KOHeY-
HOCTH PeIYLMPOBAHK BMECTe ¢ NoscaMi. PYHKLIHOKNDYET TONBKO JieBoe NETKoe, ¥
BOLHBIX BHAOB PEAYUHPYIOTCH 06a NErodHbIX Melika. [1aja CHILHO penyUHpOBaHkL! 1
CKPHTH N0 koxe#. Tepen kaxarv majoM B 0coGoH SMKe pacnonaraeTcs BhABHXHOE
WYNaIblLE, HAZCNENHOE, KaK CHTACTCA, OCAIATENbHBIMH H XEMOPELIENTOPHBIMH (yHK-
uuAMH. Y npencraBuTenci pora H YEPBATH M OpPYTHX B I1yGHHE
KOXH, (UTH3 3anHETO Kpas KaXao# nonep CKAAnKK AETCA KONBLEBOE
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CKOITUICHHE KPYTIBIX YELIYeK H3 MHHEPATHIOBAHHOTO KO/LTATeHa, KaXaas MeHbLLe 1 MM
B IHaMeTpe (eIHHCTBEHHBIR cayvalk qewydt y

KoXHEIe Xe/Te3bl, PasMELIEHHBIE BIIEPeaN OT HUX, BLACMAIOT OGUABHL cnmzeson
CeKpeT, 06/1eraloWHHA NPOIBHKEHHE B TIOYBE. Yepen, NPH MOMOLUH KOTOPOTO YEPBATH
TIPOKTANKLBAIOT Cebe MyTh B IPYHTE, CTEraIbHOTO THMA (B BHAE CTUIOLIHOA KPHILKH C
OTBEPCTHAMH HOAIPER M INa3HHL); OH NPOYEH M OKOCTEHeBaeT Gonee MOAHO, YeM ¥

APYTHX X MHOTHE B KOMIUIEKCH. [lpa
PAIA MEJIKHX OETPbIX 3y60B Ha BEPXHER YEMIOCTH, | —2 pAla Ha HHXHEN.

TMonosok bu3M y 60, 'Ba BHAOB cnabo. BHyTpeHHee oruio-
AOTBOPEHHE OCYLIECTRIIAETCA ¢ TIOMOLLBIO COBOKYTIHTENBHOTO OPraHa camua {(BLpoCT
KNOaKaTbHOH CTeHKH). KpynHble sfiLa o1k B BOAY /X pa BHe
BOIbI (B HOPaX), TIPK 3TOM CaMeLl YRNAXHAET HX CH3bI0. BoaHstle suan (oxono 30 %)

Jluunnka pa; B BOAE WK T BeCh LMK PaIBKTHA B AIH-

LeBbix O6QIOYKaxX. Y XHBOPOAAILMX, NOMKMO 3a[1aCa Xe/ITKA B AALIEKITETKE, SMEPHOHBI
TIONYY2I0T AOTIONHHTENBHOE MMTaHHE B BUIE ITHTENHA CTEHKH ARLUEBOAA, KOTODHIH
CKpebyT KOXHBIMM 3y6KaMu. Bapocnbie 0co6H GONBLIHHCTBA BUOOB BEAYT CKPbITHBIM
TOA3EMHBIH POIOILMA WK BOOHBH 06pa3 HUIHH, MPOABHTAACH B MOACTHIKE H BNAXHOK
TIOYBE 32 CHET HITHGAHHS TeNla, TUTAIOTCA ZPYTHMH . HO
TalOKe U aMesmu. H PhIE KOPMATCH H TEPMATaMH, O6HTas
BHYTPH HX NOCTPOEK.

BBIXOA MOIBOHOYHBIX XHBOTHBIX HQ CYLY
M IBOAIOLHOHHAS UCTODHS aMPHOHIT

Cyas 1o OrPOMHOMY BHIOBOMY Pa3HOOGPAINIO KOCTHRIX PHIG, HX HENpPeBIORAEH-
HOX aNanTHBHOM NMNACTHYHOCTH, OHH JaMEHATENLHO NPHCTIOCOGIEHB! K OGHTaKKIO
B BoAHo# cpene. TeM yIMBHTe/ILHEE BEILIAOHT HX, KA NEPBHIA BALIAN, COBEPLIEHHO
aBaHTIOPHOE BHICEICHHE B HECBOACTBEHHYIO UM Ha3eMHYIo cpely o6nTaHus. [1parna,
HCTIONb3IOBAHHE CYLUIH BIIOJIHE HOCTYITHO HEKOTOPHIM COBPEMEHHLIM MPEACTABHTENSM
KOCTHCTHIX PBi6. YIpu TIPEONONEBAIOT MO Cyllie 3HAYUTEBHLIE PACCTOAHMS, NepeCu-
pasch H3 ONHOH no}moﬁ CHCTEMHE B APYTYIO, aHabac Anabas tesludmeus {cemeftcTBO

TOBHE, idae) MHrpHpyeT u3 -
€5, KaK M KolWavyHA coMuk Clarias batrachus (Clandae, Sﬂunformes) TMocnennui
IHEPTHYHO MIrHGaeT MepeHHH KOHEW Tesa B6OK, CKaXeM HalpaBo, LETUIsIeTcs 3a
TPYHT MPOYHHM OTTONHPEHHHM LIHTIOM MPAaBOTO IPYAHOTO TUTABHUKA M TEM CaMbIM
nponsuraetcs Brepén. O, OH TeNbHO 3arHYTHIA
BJEBO XBOCT, C OTIOPOH Ha HEro HaKPEeHSET TeJIo HAaNpaBo, HABATHBAACH Ha UM, U
TONK@ET TeNO BrEpEN.

Paa Bunos BHE BOIH ( D MYDEHBI, WIHCTHR
npuiryH Periophthalr } Wi naxe TIPOCTPAHCTBO ANA IUa-
HHPOBaHHUS {MOPCKHE JIETy4HE PHGHI) H AKTUBHOTO MALLYILETo nonera (pblﬁa-mnopuk
Carnegiella myersi n3 KOXHOH AMEpHKH,

hholzi, xaK n yTasi BHLLE K ). U Tax.u 3TOT HaBop HeGeabIH-

TepPeCHuIX HHUKaK He Eb NeHCTBH K
cylwecTBoBaHU©0. Apyroe neso & {MACHC: Hbie) puI6bl MO3NHEro
ReBOHa M Kap6oHa. OHM M nx GHakHe NIOTOMKH HE TOTHKO CYMEIH OCBOMTb 3OHH
rae nonIatM, Han BOAOH, HO H JATH Hayalo
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BCeM GYAYIIMM Ha3eMHBIM MO3BOHOYHKM. HO Heerko Gbinio peikTs, KOTOPLIA M3 ABYX
MHGbPAKIACCOB TOMACTENEPHIX — [BOAKOAKIIALIME WM PHITHIMCTHH — CHITPAIH PONb
TIPEAKOBO TPYNIA UL BCEX 4ETBEPOHOTHX.

Ha npomxeHny nouty 100 ieT CYUTANOCh, YTO 3Ty PONb CHITPAnH ABOSKOIKILAIIHKE.
H x 3TOMY cylIECTBYET HEMANO OCHOBAHHHA. FTHX PHG CONHXKAIOT ¢ 3EMHOBOXHBIMH
TaKkHe 0COGEHHOCTH Yeperna, KaK NEPEXoll OT THOCTWIHH K ayTOCTHIIMH, HATHYHE XOaH,
CoxXpaHeHHe 6QIbLIONO KONHYECTBa XPALIEBOH TKAHH M T. 4. Janee, y npeacTaBuTeneH
0Benx rpynnNEroyHbie BeHN BNANAIOT B cepale (B NeBoe NpEACepane), 3AMBIKAH Ma-
MBI KDPYT KP ust aopra OT apTepHANBHOTO KOHyca
cepaua, PaiIenEHHOTO NPOTOLHBIM CITUPATBHEIM KITaNaHOM Ha KaHanbl, CTPOEHHE H
PACTIONIOXEHHE FOPTAHHOM WENH OAMHAKOBH, CXOAHO Pa3BHT dHNONHMbATHYECKHH
TPOTOK BHYTPEHHErO ¥Xa i T.A4. H: 0€ Pa3BUTHE
TIOPa3HTEILHO COBMAAET ¢ OHTOTEeHE30M aMpHOUH, HaYHKas C XapaKTepa APOGAeHHA
1 10 GOPMHPOBAHHSA AMUHHKH C HaPYKHBIMH Xabpami.

Y BCE Xe ecTh CYILECTREHHBIE TPEMATCTBUA, KOTOPHE HE NMOIBATAIT CUUTATH
ABORKOABILLAIIHMX {C YHETOM BCEX BLIMEPLUMX MPEACTABHTEICH) NomonAwed npeako-
BOJt TPYTINOM ANA HA3EMHBIX TO3BOHOYHBIX. JIBOAKC
Ho crieusdbHyeckot yGHOR cucTemMoit (cM. . 163), KOTOpas yXe ¢ AeBOHA CTana HX
XapaKTePHBIM MPHUIHAKOM H nach 0 ", He HUY
KOro M3 4eTBepOHOTHX. [I [ReBOHCKHeE aMd CIeaN BHYTDH-
YePermHOro KMHETHIMa (CM. Aafee), KOTOPbi/t He ObiT OGHAPYNKEH Y MBOAKOARIUALIHX.
HakoHell, napHbie KOHEYHOCTH ABOSKOLLIIALIX PHIG YCTPOEHN COBEPIIEHHO HHaYe,
ueM y

CoBceM MO-APYroMy BEITALAKT HYECKH T [ ygii (1. e.
3aneyaTiEHHas B WK MHD MA 06 KX ). Bn
cneuua 1€ XHIUKHKY GbUTH B TOITHEM Nateo3oe HaHGanee

MaccoBoit rpynmiodt, ocobenHo Rhipidistia (cMm. puc. 89, E, 110, A— I'), npocyuiectso-
BaBLUME CO CPEAHETO AEBOHA 10 PAHHEH NEPMK.

Ec/u cyaHTs Mo MOPHOJOTHYECKHM OCOBEHHOCTAM PHIHAMCTHA K3 OTpRaa
Osteolepiformes, B YACTHOCTH, N0 €70 HaHGOMEE HIYIEHHOMY NPEACTABHTENIO —
Eusthenopteron, — To nIpeXie BCEro oGpaILacT Ha CeGst BHUMaHHE NPHCYTCTBHE Ha
COLUHHKAX, HEGHBIX H HADYXHHX KDBUTOBHIHEIX KOCTSIX XaPaKTEPHHIX KPYTTHHX 3y508
(«xnnikoB»; puc. 110, B, 9), Takux xe, KaK K y ApeBHUX aMUOKRH — nabHPKHTO-
NOHTOB. DTH KPYIHKE 3y6hl O6Pa3OB2HbI TOMKOH IIZCTHHKOMR AEHTHHA, cOBpaHHOM
B OCTPOKOHEUHBIHt KOHYC ¢ IYGOKHMH TIPOAO/bHBIMM CKNAAKAMM, HANOMHHAIOWHH
yakuH MIHCCHPOBaHHBI! WaTEP. Ero nonocTh 3axata ¥ rpespaileHa B CHCTEMY HIBH-
JIMCTHIX LUeNeit, KOTOPbIE CBOHM PHCY Ha 3! unxde 3y6a
naﬁupm('r ToaToMy Takue 3y6hl B Ha3BaHbl TaGHPHHTOBRMH. 3TH 3y6hl MHONOKPaTHO

b, H BOJIH3H K2XJIOTO M3 HHX MOXHO BHIACTh HOPMHPYIOLIHHCH
Hosuﬁ 3y6, KOTOPbIH NOMKEH MPHATH H2 CMEHY CTAPOMY. DTa Xe CXeMa 3aMeHHB FyGHBIX
PANOB NpHcywa U aMOUOHAM, K PENTHINAM,

TTOXPOBHBE KOCTH KPHIIUM M HEGHOrO CBOXA Wepena KHCTEMEPWX CO3naBany
MO32HKY, GIHIKO COOTBETCTBYIOLLYIO TAKHM K¢ JNEMEHTAM Yepena N26HPHHTONOH -
T0B. B caMo# yepenHO# KOpoGKe PUNMAMCTHH (KAK ¥ COBPEMEHHOR JaTHMEPHH)
CYIIECTBOBANA OCOGEHHOCTD, KOTOPAA PE3KO OTAHYANA KX OT APYTHX KOCTHRIX PG,
BKJIIOYas OBOSIKOABIILALIKX: HeHPOKPaHHyM KueTenépsix (puc. 110, I} nonenéx Ha
ae2 610Ka — nepeaHuit, sTMocheHONOHNA (13), H 3alHHA, OTHKO-OKLHMHTANBHBIN
(14), coennHABIIHECH MEXAY COGOM TOABMXHO. ITOT MPOMexyToK ( /0) pacmanarancs
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Puc. 110. O vepena & PHIbH { Eusth epon, A—T'} n
PaHHHX 3eMHOBOAHBIX {4 — JK'). Ha I noxajaH MoaroBo#t uepern {NaHLUMpPb U3 NOKPOBHBIX
KOCTeH M KOCTH BHCUEPANBHOIO Yepena yaanenu). A, I, [ — sun cboky; 5, £ — pua ceepxy;
B— K — Bua cuuay:

7 — nosps; 2 — B rrasHsue; 3 — : 4 — WEtnme KoeTH; 5 — wa-
6epHAA KPMILIKA: 6 — OTBEPCTHE TEMEHHOMD OPraNg; 7 — rMEKAA I0Ha KpILIM Hepera; § — xoawa (BHy-
TpenHaa HodIpA); 9 — M 10 — MeXay 670KaMH MOITO-
Boro wepena; /1 — xoets: 72 ~ voeTs; 13— 6nox; 14 —
OTHKO-OKUHIHTATBHMR G0K; 15 — XODIa B TPOMENYTKE E70KOB MOOBOTD wepena; /6 — yuINaR WupesK;
17 — tnaaMuua; 18— nobHau KoCTs; 19 — KocTs; 20 — xocts; 21 — Temen-

HaA KOCTh; 22 — HOCOBAA KOCTb

4YTb BIEPEIH OT BLIXOAA V HEPBA M COOTBETCTBOBAN [PAHHLIE MEXY NAPAXOPAATHAMH
o Tpabekynamu (cM. c. 67).

BIOKH HanEXHO COENMHE b Mexty COGOR MOKPOBHMMH KOCTAMM KDHILUM Yepena
(puc. 110, 5), ¢ KOTOPHIMH OHHM NPOYHO CPOCTHCL. Han mpoMexyTkoM Mexay 610-
xamu {pHc. 110 B, T, 70) npoxonuT nonepeuHsift rH6xui mos (puc. 110, 7) mexay
TEMEHHBIMU H 3a1HETEMEH HLIMM KOCTSMH, 61aM01aPA KOTOPOMY G/IOKH BIaHMHO MOI-
BHXHBI. Kpome Toro, onu cesizanbt xopno# (puc. 10, I, 15), xotopas npoHH3sBaeT
TIOR MO3TOM 3alHMUM BGNIOK M YTIHPAETCH NEPEIHUM KOHLIOM B 3AIHHHA TOPELL NIEPEIHEro.
TTOCKONBKY XHAKOE BHYTPEHHEE CONEPXHMMOE XOPAB HAXOLHTCH TMOM MARTEHHEM (CM.
c. 7—9), oHa ToNKaeT BNEPER HUHI NepenHero 670Ka W BHILIBACT 3JANMpaHHE phila,
XOTOpoe KOHTPOJMPYETCS CNEUHATLHON IPOTHBOAEHCTBYOWER eMy Mulltuedt. Takoe
JANMPAHKE PhINa HMEET ISt o BaXHOE TenbHOE
JHaYEHHeE, [IOCKO/BKY MOIBONSET PACKPLIBATL NACTh TOYHO HABCTPEYY N0OHIYE, 3 CUET
CHMMETPHYHOTO Pa3BENCHMS HENIOCTeM; HHaYe [UTA 3TOR LIeNK MPHLLIOCH 6 NPH OT-
KPBIBAHHM PTA JARMPATh BCIO TONIOBY.

Y paHHHx amUOHH BIaHMHAA MOABHXHOCTb YacTeH MOIroBOH KancynH yxe Ja-

pa Hajan HO crenn
xopo6ku emé 3amerHel. Jlat (e ) P 0 Yyepena u
wabepHas KPhIKA PUHITHANCTHI GbLin BEHHO CBRIAHN C 61oKoM

HERPOKpaHHYMa H OTAENEH B! OT JANHETD WENBIO, Te PACTIONAranocs GphIsransiie (pHC.
110, A, 5, 3). ¥ naGUPHHTOAOHTOB 3Ta Lue/b IPEBPATHIACH B TAK Ha3HBAEMYIO YIIHYIO
Bbipeaxy {puc. 110, Z, 16), B Hell NOTOM K PacTONOXKIOCH CPefHee YXO HaIeMHBIX
NOIBOHOUHLIX ¢ GapabaHHOM# NEpemoHKOR.

HakoHell, cKesieT MapHbIX NIABHAKOB KMCTENEPHIX JOCTATONHO GAN3IKO cooTBeT-
CTBOBAN €0 CTPOEHHUIO B NEPEAHUX H 3aNHHX
{cM. puc. 113). CxeneT rpyaHoro niaaskuka (puc. 111, A) 5HJ1 TpeAcTaRneH LenoyKon
13 YETHPEX HECKQNIbKO HBIX TIpHYEM OT nep 0 Kpasi KakIoro
M3 HHX OTXOAMN BOMee TOHKHH WIEHHK B BUAE Tyya. B 3TOM CxeMe HETPYAHO HalTH
IMEMEHTD], COOTBETCTBYIOIIHE IUIE4EBOM KOCTH {4), 06EHM KOCTAM npearuieyss (1, 3)
H HECKONLKHM KOCTAM KHCTH (2). Cxomno Grl1 MOCTPpOEH H cKeneT Gaslee KOpOTKOro
6pIOLIHOTO MNaPHHKA.

Mo HMMEHHO HAM (35,3
npeakaMu At aMpUOHA H BCEX OCTANBLHAIX Ha3eMHBIX MOIBOHOMHEIX. K COXaNeHHIO,
OTMEYATKOB MATKHX TKaHeH, NOIBONAIOWMX CYIHTS O CTPOEHHH BHYTPEHHUX OPraHOB
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Puc. 111. C1poenne ckeneta HY 5 PpuibBl M3 pym-
T8 PHITMAHCTHA, GAMIKOM K KOPHAM HA3EMHBIX NIO3BOHOYHBIX {A), H IPHMHTHBHOIO 3eMHOBOL-
HorO, P (5). IT noxasaxa och:

1 — nOKTEBaR KOGTB; 2 — KOCTH 38MHCTBA; 3 — AYMEBAR XOCTb; 4 — TUICYEBAR KOCTS; 5 — ANBHTK Manb-
LteB; 6 — MpennepENH nael; 7 — KOCTH MACTH; |—V — HOMEpa nanblies

PUNHAHCTHA, TIOKA He HalIeHO. M aTHMEPHS He MOXET BOCTIONHHTD 3TOT Npober,

rpynna Actinistia {(nan C ini), K poit OHa HT, CTOMT
CIMLLIKOM JaNeKo OT Np XaK ¥ BhL ABC Ona e
B IEBOHE BEPHYACh 3 MPECHBIX BOI B MOPE M HHKOLIA He UME/Ia TeX KITIOUEBBIX IPH-
3HAKOB, KOTOPLIMK BbLTH OTMEYEHbI ble K & {Rhipidistia)

Y10 Xe 3aCTABHIIO MPECHOBOIHLIX KHCTENEPHIX MOKHHYTh HX NEPBOPOIHYIO CPeLy
OGHTaHHSA H MEPECENTUTLCA B IPYIYIO, KM HE CBOACTBEHHYI0?

B Hactoslliee BpeMs yXe IOCTPOEH2 BEPCHSA, IOCTATOYHO NPaBAONIONOGHO BCKPHI-
BaIOLLAA JETATH ITOTO H ero UIKH. QH pa3BopauH-
BANCA Ha CynepKOHTHHeHTe JlaBpyccHs, win «Crapom KpacHoM Matepike», B XoHLE
ZeBOHa, OT 385 10 365 MAH JleT Hazal. JTOT MaTePHK NPEACTABIAT CO6OH OGBEIHNHEHHE

X TeppuTOpHH Ci Esponsi 1 C Ameprki ¢ I
v CKaHOMHABHEH B IEHTPE H PACTIONATAICA TOTIA B 06nacTH 3kBaTopa. OH 61N 3aHAT
B HH3MHAMH, JIaryHaMH B OT: TPOMHYECKHMHI

6onoTaMH, TAKHM 06PAIOM, TPaHb BOIM M CYILM GUIA PAIMAEITA, HTO OBAEIYAN0 BhI-
XOZ NO3BOHOYHBIX H3 Bomsl. Ha NPHYACTHOCTS 3TOM0 PerHoHa K BLIXOAY PHI6 Ha Cywry
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YKA3KIBAIH CAeJNaHHbIe B [peHnanruy ewé B 1930-x rogax XX B. HAXOOKH IEBOHCKHX
aMubuit — HXTHOCTErH M AKAHTOCTETH.

B xoHle AePoHa aTMocepa Guina GeHee KHCIOPOaOM, YeM TeNepb, — CoaepXana
ero Beero 15 % (cedac 21 %), a KOHLEHTPALMA YTIEKHCIONO ra3a 6bl1a BHIUE HHIHEW -
Helt B 10 pas, 4To coanapano GnaronpHATHHE YCIOBHA AR MHTEHCHBHON MPOLYKUMH
oTockHTeda. [HHEHME OPraHUYECKHX OCTATKOB B BOIAX NPENATCTBOBAIO HAKOILIEHHIO
KHcaopoaa. 3to TpeGobanc ot pu6 o6g3aTeNbHOR aaNTaLMK K ABIXaHHKIO aTMOCdEp-
HBIM BOAIYXOM K OIHAMEHOBAOCh Pa3BHTHEM JIETKKX, NOIKE NPEOBPa30BABLUMXCH
¥ GOABLIWIMHCTBA KOCTHBIX PBIO B FHAPOCTATHYECKHH OpraH (N1aBaTebHbIA NMy3kIpb).
OBcyXHPAHHE BEHTHIALMH JETKUX IUTA pHG, M3 KHX
KOCMOHMAHBIX YEUIYR, NO-BHAMMOMY, He COCTARIAIO NPOGNEMBbI H OCYIMECTBIAIOCH
aHANTOrMYHO MEXaHHIMY, OTTHCAHHOMY paHee JUIA MHOromnépa {cM. ¢. 165).

Ha cyuie MOABHICA HOBBIA MHILEBOR PECYPC B BHIE HACTOALUMX HaseMMBIX Gec-
MO3BOHOYHBIX. DT0 OLUIH YePBH, NETOUHBE H HE —
MHOTOHOXKH, GecKpblible HaceKoMble. Hano NMpH3HaTh, YTO YENIOCTHOK annapat

TOBbIE 3yOH g OLUIH He CAMBIM HQIXOAALINM MEXaHAIMOM
117 OCBOEHHSA TaKo# Menkod mHuww. Ho u Ganee 00beKTH
LI «KNBIKOB» KHCTENEPHIX PR — 3TO aHTHAPXH {(cM. c. 187; puc. 89, 5), npeanono-
KMTENIBHO pacTH HOAAHBIE pIbH (K1ace dermi), BEPOSATHO, TAKKe
obnazaBuwise CBOCOGPAIHBIMHU NETKHMH K npH CBOMX
BaHHBIX TPYAHBIX TVIABHHKOB MM0/13aTh 110 MEKOBOLBIO ¥ ;THTOPATH.

B 1970-x rofax Ha TeppHTopHH JIMTBH HaAIeHH CKETETH KHCTENEPoR PO HaH-
JEPHXTA C P qewyeit (Pe ichthys rhombolepis; puc. 112, A} 4 THHOA
Tena B | M, ¥ XOTOpPOM 11a3a GHUIK BHICTABICHE BBEPX, KaK ¥ KpoKoawia. CIHHHbE

7
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Puc. 112. PeKOHCTPYKUMH NaHnepuxTa {A — Panderichthys rhombolepis) u THXTaanuka (5 —
Tiktaalik roseae). Pucynox A. H. Kysneuosa
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TUTABHHMKH Y TTAHAEPHXTA OTCYTCTBOBAIH, XBOCT GBLT YKOPOUEH, A TYNOBHILE YIHHEHO,
TAK 4TO GPIOLIHLIE TLIABHHKY OKa3bIBANHCH CMEILCHHRIMHK Hajal. OHM CAYXHAH eMy
3anHeR ONopofi NIPH MON3aHHY N0 NTPHGPEXHEIM OTMENAM U IMTOPANTH C UCTIONBIOBAHH-
€M TEXHHKH Kolausero coMa {cM. ¢. 230). JIoBoMBITHbIM 06paloM OCTATKH ITaHAEPHXTa
HaHIeHBI B CKOILIEHHH CKEETOB AHTHAPXOB, 4TO NOATBEPHUIAET NPEANOIOKEHNE 06 MX
CHEUHGHIECKHX FKONOTHHECKHX CBAIAX.

B 2004 r. amepukanckoMy naneontonory Huny LLly6uHy, ueneHanpasieHHO He-
KABLWIEMY HOBLIX YHaCTHHKOB NpPOLIECCa TETPANOAH3IALMM Ha TEPPHTOPHU GbiBLIeH
JlaBpyccHu B IEBOHCKHX OTROXEHHAX, YAAIOCH HAATH Ha 0. DCMUpa (3aN0NAPHbIA
apxunenar Kanansi) ele Goee NpOABUHYTYIO, UeM NaHAEPHXT, NEPEXOAHYIO GOPMY
OT PHITMIHCTHM K YETBEPOHOrUM, KOTOPYIO N0 3CKHMOCCKON KNAacCHBHKALHK bl
Ha3lpanH THkTaanukoM { Tiktaalik roseae; puc. 112, 5). D10 GbINO CYIECTBO ANH-
HOM 0 2 M, C BBHICTAWIEHHBIMH BBEPX I1a3aMM H Ge3 CIIMHHBLIX NIaBHHKOB, KaK H ¥
mannepuxTa. Ho Bro6GaBok y Hero He 6bUTo OCHOBHOM YacTH XaGepHOo# KPLILIKM, TaK
4TO XKA6PH!, BHAHMO, GBI OTKPHITH M MOTJIH Y4acTBOBATh B JABIXaHHH Ha BO3LYyXe
{B YCTOBMAX BBICOKOR BIAXHOCTH BHICHIXAHME MM OCOBEHHO He yrpoxano). Ma-3a
PEIYKUHH BEPXHHX KOCTEit IL1e4eBoi TOSC yKe He BbU CBAIAH € YEPETOoM, YTO B Aalb-
HefLLeM NOCTYXHIIO OCHOBO IUIS PA3BHTHA WEH HACTOALLMX YETBEPOHOTHX. B ckenete

TDYIHOTO T no c TOM, ¥ KOMTUYECTBO MENKHX
Kak Gs1 npenpap NaNbUEB, a HX COWIEHEHHS B NaPaANNENbHbIX

Jy4ax B3aHMHO COT 310 Y10 FTHBKOCTb {KaK

Ha pyc. 112, 5) 1 N03BoAANA0 THKTAATHKY OTKHMATECA oT cybeTpaTa. B enom HyXHo

TPH3HATD, YTO THKTAUTHK — Heobs: Ho pbiGa. Ci YeLryH (p

M OTCYTCTBHE PA3feNbHbIX MANBLER CBHAETENLCTBYET O TOM, YTO OH — BCE elle phiba, a

KPBIWKH M BHYTPHYED NOABHXHOCTH MOXBOAMT K KOPHAM
4ETBEPOHOIHX.

B 1931 r. B IpeHnaHauu, T. e. Takxe Ha Tepputopun Craporo KpacHoro Matepu-
Ka, OBUTH HajiNeHB! OCTATKH ApeBHeRWNX aMPUBHiL, BO3PACT KOTOPLIX ONpenenéH B
365 MutH neT, — akaHTocTeru {Acanthostega nHoH 0,7 M M uxtHocTery ({chthyostega;
pHc. 113, A) ¢ Tenom MeTpoBof ManHEL. HX OpraHM3aLms COXpaHAeT MaKCHMATbHOE
KOTHYECTBO PIOBHMX HepT.

Mo3aKKa OKPOBHBIX KOCTEM KPhillIK YePENa B AIOCTATOUHOM CTENEHH COOTBETCTBO-
Bana A M bix aMd: a 3y6br
XapaKTepHylo NaGHPHHTOBYIO CKNANYAaTOCTh. BHYTpHuepenHaa noasuxkHOCT Gbina
YTpayeHa, HO COXPAHANACh XapaKTePHaA MONEPeYHas Wb NoIaaN PHNOodHIAPHON
AMKH — OCTATOK NIPOMEXYTKA MEXIY 3TMOCHEHOHANBIM H OTHKO-OKLHIHTANbHBIM
6noxamH. Mx yepena €€ He yTpaTuny pyaumMeHToB kabepHo#t Kpeluku (puc. 113,
13}, NpoHU3aHB! KaHaNaMK GokoBo# JIHHUM (TOraa Kak y Ganee MOIMHUX BTOPHYHO-
BOAHBIX CTEroueanoB Ha HX MECTE HMEIOTCH XKEOOKH), ¥ AKAHTOCTETH OGHAPYXEHb
TIPU3HAKK COXPAHEHHA BHYTPEHHHX Xabp, y o6enx hopM COXPaHSNCA YNPOIUEHHbIH
(audruepKanbHbIit) XBOCTOBOH MIaBHUK (74). JIamBl YHHKaNbHL HENPHBLIYHLIM LS
Hac GONbLUIMM KOJIHYECTBOM MANbLEB: Y aKAHTOCTETH WX MO 8, y MXTHOCTeTH — 7, ¥

o B Esp Poccun Tynep! (Tulerpetony — 6 (M. puc. 111,
5). TpeanonaraioT, YTo Maibubl BOHHKIH €IUE 1O BLIXOAA HA CYWY U HTO MHOTO-
NANOCTh OTPAXaeT NPHCNIOCOGNEHHE K ONOpe Ha AHO H MOABOAHYIO PACTHTENbHOCTL
TIPH IBHXEHHH B [YCTO 3apoclieM BOTOEME (BOMBUIOE HHCAO OTHOCHTENBHO CTabhiX
TaNbLUEs BHIOAHO, IOCKOMbKY HE HYXHA GOMbILAR CHAA M NOA BONOH He CYWIECTBEH
BEC TULWHKX MaNbUes).
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Puc. 113, HUECKHE H

A — cxenet MXTHOCTErH ( B — depen nxtHocTerH cHHY; B — ckeneT
Eryops. Xopowo x xi3nm; | — na-

PachEHOKA, KOPOTKHH, KaK ¥ SphX pib; 2 — KocTs, 3 — chensi 060c0-

GNICHHOCTH OTHKO-OKLIMIHTANbKNA OTACH MOITOBOH KANCyfbl; 4 — KBAXPATHOCKYAORAR KDCTH; 5 — Kpbi-

SOBHIHAH KOCTh; 6 — Nonep XocTh: KOCTb; & — HEBHAA KoeTh; 9 —

HAR HOMIPR (x0aHa): /O — HapyXHas HOMPR; /] — NPENYENIOCTHAR KOCTh; /2 — colmmK; 13 — ooco-

GMIEHHA KOCTb XabepPHOH KPWINKH; /4 — XBOCTOBOH [IABHHK

MOXHO KOHCTATHPOBaTh, 4TO PACCMOTPEHHLIE MCKOMNAEMbiE OT TIAHIEPHXTa 10
T ofpasylor TUIABHAIA PSJI, YTO NMOATBEPXAAET BEPORATHOCTL €10
COOTBETCTBHSA pea.mmoii reHeaNnorH4eckof THHHH TEeTpanon. ComnocTraBieHHe BCex
NPHBEAEHHBIX MATEPHATION CEHACTENBCTBYET O TOM, YTO OPTaHH3IALMA YETBEPOHOTOTO
o oro B NON3AHHA MO AHY HA MEJIKOBOABE, ¢ MOCTENeH-
HBIM HAPACTaHMEM BECOBBIX HArpy30K NO MEPE TOTO, KaK KOPNYC ITHX MHBOTHMX BCé
CHAbHEE BLICOBLIBANCA H3 BObL.

Mpu ga 1) Cywn 6LUTO cO3RATL ACHCTBEHHYIO CHCTe-
My Te.ch Th CHIIBHBIE PLIYAXKHbIE TAPHHE KOHEYHO-
cTH, cr r Th K Th TRJI0 XHBOTHOTO, CTABLIETO B HASCMHLIX

yeNoBHAX NOYTH B 800 pa3s TAxesnee, NEPECTPOHTH O0CEBOH CKENET, CHOPMHPOBAB CYCTaB-
HBIE COCTHHEHHA — COUIEHOBHLIE OTPOCTKH MEXIY BEPXHHMH AYTaMH NOABOHKOB. 10
TeLHO YKpenuo H IPOTHB ro npH
Harpy3Ke [I03BOHOYHHKA Ha CKPYYMBAHHE, COTYTCTBYIONIER HA3EMHOMY MEPEABICKEHHIO
NPUMHTHBHLMH PRICETIONOGHBIMH ArUTIOpaMH; cM. .382, cM. pHc. 164, B).

Cepbe€iHble Tp: 30BAHHA p Jany y paHHMX aMbHOHit azanTauMio K
BO: y RbixanHio. Hi ¥ Ha3EMHBIX KHBOTHHX TEHICHIUHH
O6MErYeHHs TeNa 1 PA3IBHTHA KOXHOMO POMY BOBAT

A NOKpoB, 'BOBATH €10 PEAYKLIHMA ¥ 3aMEHE MEXAHHIMA BEHTHIALMK

NIEFKHX, KOTODBIft paHee OCYIIECTRASICH 33 CYET YIPYTHX CORIHHEHHHA POMBHYECKMX
yeimyft. TIpH YHACNEIOBAHHOM OT PHIG OTCYTCTBHH IPYRHOMN KIETKH BPEMEHHBIM Bbi-
XOHOM 43 crano IIOTKH B KAYECTBE HaTHETATENLHOIO Ha-

237




coca, M TaKOH MEXaHHIM BO3NYLIHOTO ABIXAHHA COXPAHWICH Y 3EMHOBOLHAIX MO ceft
AeHb. TIpH 3TOM PaHO HAaCTYNHBLUAR 3aMEHa THOCTHILHOR nomzecxu HeIOCTHOR AYTH
Ha ayTOCTHIBHYIO 1 peyHoON HeJIOCTHOH
AyrH (T. e. WEK) OGYCNOBHIN UCKTIOYHTENLHYIO PO/ ONYCKAHHA H NMOIHUMAaHHA AHA
POTOMMOTOYHON MANOCTH (T. €. FYNIAPHOTO AblxaHHA). Takoll xe poTornoToYHLI}! Hacoc
MCMOILIOBANCA KHCTENEPLIMHK PhIGAMH elE B BoAe, AT XKaGEPHOro AbIXAHHA BOAA
MOITa NPOXOAMTL BHYTPb HE HEPE3 POT, 3 YEPE3 HOMIPH, OTKPHIBABLLIKECH HE TONBKO
HapyXy, HO X BHYTpb [TaCTH (X02HaMH), YTO NONYTHO 0BECTIe4HBANO OMbIBaHHe 060-
HATENbHLIX MEWKOB. Y aMbHOUTt 3TH HOCOBKE NPOXOAB CTANTH CAYXHTD 151 BALIXAHKA
BOAAYXA.

HakoHel, Tpe60BaOCh NEPECTPOUTL BCE AHANUIATOPHEIE H OGMEHHBE CHCTEMDI C
YYETOM HMCCYLIAIOWIEro AeRCTBHSA, HHOA TUIOTHOCTH {B TOM YHC/IE ONMTHYECKOR M aKy-
CTHYECKOH) M BLICOKOH NOABMXHOCTH BOSTYLIHOM! CPEAk.

B ApeBHHX amMbHOHH LuKMPpOKO Ie
KOTOpBIE KOIAA-TO BIO/IHE YETKO COOTBETCTBOBAIN npeﬂnonaraembm €CTECTBEHHBIM
TPYTNaM, @ HbiHE YNOTPeGASIOTCA B COGUPATENbHOM CMbIC/E BCIENCTBHE PAa3BUTHA H
MPOGHOCTH NMPENCTABNEHH I O CHCTEME ITHX XUBOTHAIX. KPYNHEIX, TAKENBIX BRIMEPLIMX

X Ha3Bany crer &: 3a KOCTHBIA IHMT, 06pasyoiHit
Kphillly 4epena (¢ OTREPCTHAMM HO3ApEH M DIaIHWU) — CTeraibHbii (KpbILICYHBIH")
uepen. JIpyroi cTapbiii TepMHH, «1a6HPHHTOAOHTHI», BOIHHK GaTONaPR IPUCYTCTBHIO
y HHX NaGHPHHTOBHIX 3y6OB.

Yxe B Kap6oHe TaGHPHHTONOHTH! YTPAaTHTH GQJIBLLYIO HaCTh MPHIHAKOB KHCTEMEPHIX
PHI6, €LlE COXPAHABLUMXCA ¥ HXTHOCTETH: MCYEITH APMHPOBAHHAN KOCTAHBIMH JTyHaMK
JIONAcTh XBOCTOBOTO TUTABHHKA, MOCAEAHHHA OCTATOK XKaGepPHON KPBILUKH W LIENb MeXUy

3T HbIM W OTI LLMITH GnoKamu (e€ mecTo
OTMEYEHO LBOM MEXILy K i 3ATBUIOYHOM KOCTAMHM,
Koropun NEPEKPHIT CHH3Y MUTMHHBIM NapacGeHOHIOM). HaGupuHTonouTu 6bin B
BE CBOEM TP HBIMH WIH KaK MeJIKHX, T2K
M KPYTIHEIX Pa3MEPOB M MPOCYLIECTBOBATH A0 TPHACA,
Pacuper IX H MEPMCKHX TOLOHTOB MOCTYXHI % s
HX IX JIHHMIt HA3eMHbIX NO3BOHOYHBIX (PHc. 114 ).
B 3] , 3T0 6BUTH TEMHOCT HbIE CTeT (Te P i; 7) — no-
xanyit, T T TeIH Bropas rpynna,
AHTPAKO3IaBphl, Wik 6aT 1 (Anth ia; 11, 12), PYXRWIA 3
HbIE B CTOPOHY OpI pentiwinit (13). HakoHel,
TpeThs Ipynna, dnbun (L 1i; 2), BKUTIO4ANa pa3Ho-
o6pajHbie MEIKHE M NOPOit JOBONBLHO CTPaHHbIE HOPMHI.
Cpenu HBIX {01} A B H nepMH Ha GOHE MHOTOYHC-

JIEHHBIX MONYBOAHLIX MPEACTABATENEHN IAMETHA TEHIEHUHS BLIPAGOTKH AOCTATOYHO
T1yGOKOR CYXOMyTHOM OPraHH3aLHK, HO 1I03Xe, BOIMOXHO, OO B/HAHHEM YXE OSi-
BHBLUMXCR PENTHIHH, CTEroledail Ha CYWIE OTCTYNIIN, H H3 TPHACA HIBECTHO LD
HECKQ/IKO BTOPHUHO-BOXHMX [PYTIN, TONBKO OHA K KOTOPIX IOXHIIA O PAHHEM IOpBI.

D1t KapGOHOBBIX M NIEPMCKHX TEMHOCTIOHIWIBHbIX XApKTCPHE! BECHMA IPHMHTHBHO
YCTpOEHHBIE TO3BOHKH (pHc. 115, B) — rhachi
CerMenTsI»). BMecto TeR KaKue caoﬁcrscuuu coBpe-
MEHHBIM YETBEPOHOTHM, ¥ HMX HMEJMCH TPEYTQILHBIE M POMEHYECKHE IIACTHHKH (N0
TPH Naphi HA CETMEHT), HECTIOCOGHBIE CaMH O Ce6e HECTH PYHKUMIO HECKHMAEMOTO
NO3BOHOYHOIO CTONGA M THILB HYI0 6POHIO AUt XOPALI H
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Puc. 114. Cxema o MEXAay pa: rpynnamu

1- Epate pr6n — 2— ubH; I — Hex-
TORIEH: ¢ — MHKDOIBPH, 5 — COBDEMEMHIE SEIHOTHE SMBHENH (OTPRA APOda: 6 - CORpeMEHHME
XuocTataie ampubry (orpsa Urodela); 7 — 1éi — apk-
one; § — conpemeHHne BecxBoCTEE AMGHOHH (GTPAA Anura); § — ZPEBHEHINHE AMGHOMH HXTHOCTEHIM
(REBO); 10/~ GHTDAKG34IPH (ATH GATPAXOSABDM); /] — BOLHN XHILHNKI — INGGIONEP, TpLACTEBH-
e — 12— 6nnaxke 13—mymn
X aMHHOTaM

OCHOBY U151 KPeTUIEHHA MHOCeNT. MHOTHe BOAHbie TPHACOBBIE TPYTINE cneJlanu B ITOM

OTHOULICHHH LWar BIEPea, PAIBKB LK KHe Tena
HHXHHX YT — TaK Ha JIbHbIE T (pHc. IlS B).
B meHee uuomqucncuuon rpynne, ¥ aHTPaK03aBPOB, TAKKE HIBECTHH BORHME
GOpME, (Ei i, GYKBaTLHO — «MHOTONpPOGOHbIE>),
PETILHE L KHe Tesla 0coBoro coctaBa — H3 ABYX Liai6
(puc. 115, T), TEMH Xe HCT P B paxs-
TOMHOM Tio3BoHKe. Cpeau Ganee TEPMCKHX aHT MHTE-
pecHu celtMypHH (Seymouria; puc. 115,.7), oT

ampubuit K penTiwinAm. B cepemnHe XX B. HX €L CHHTATH PENTHIHAMH, HO MOTOM
HaLLTH MIPH3HAKH HapYXHbIX Xabp y Menkux ocobelt {(O4eBHAHO, BOMHEX JHYHHOK).
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Puc. 115. Tlo3BoHkH KHcTenEpodt pubM 1 aMdubui. Bun cboky:

A- nosmomKH Epoh pribu ) Osteolepis; b5 — no3monKi
Eryops, B— noaBanKs L r—
KNE NI03BOHKK CTerouedana Archeria; 4 — MOIBOHKH GAKIKOTO X PENTHIHAM SHTPAKOIANPA Seymouria;
- FO3BOHKH Ranodon sibiricus {(AMMHKXH
AAWHOR 30 MM; KOCTHAS TKRMb TEMHAS B peayIbTaTe OKpaCcKH);, / — MEBPANLHAR AYra; 2 — IUICBPOLEHTP
(=ueNTP); 3 — rHnoueNT (- 4 — repeantit # GTPOCTOK; 5 — JALHHH cownEHOR-
Wi OTPOCTOK; 6 — 6YTOPOK peBpa; 7 — pebpo; & — MDAKa PEPa; 9 — NOBEPXHOCTHAE {NEPHRANIPATL-
102) OKOGTEHEHHE HeppanbHOH AyTH; /0 — TENO MOIROHKA R RHIE TOMKOGTCHHORD KOCTHOTD WHAHIPA;
17 — wopas; 12 — weRxa petpa

HX yepern He TaK CILTOUEH CBEPXY BHMD, KAK Y THIHYHBIX cTerouecdanos, Gonee yiok

W BBICOK, GyaTo OT PQJTH Har TO I'YASPHOTO HAcoOCa, YTO MO3BONAET
32M003IPUTL CNOCOBHOCTE ITHX CYLICCTE K PEGSPHOMY IbIXaHHIO (KaK y PenTHAMi).
3neck uenbHble (T.€. He a BH xopay) Tena 06-

Pa30BaHbl NOYTH HCIUTIOYHTENHHO 34 CHET JalHeR H3 OByX Akt 3MG0IOMEpHOTO Mo-
3BOHKA (MIEBPOLEHTPA; 2) — KAK K Y BCEX BHILECTOSUIMX [TOIBOHOYHEIX.

T ie (1 dyli), uBwKe B KApBOHE M CAMOM HaYane NEPMCKOTO
nepHona, NPOXIBONAT BIEHATACHHE T 0 06 B KOTOpOTo
paJHble FPYMNbI BEPOATHO MMEIOT HEIABHCHMOC (M 3arajloYHOE) MPOMCXOXAEHHE, 2
B3AMMHOE CXOICTBO BCE OHW MOFNH ITPHOGPECTH 6MaroAaps OTNeYaTky, KOTOPhIH Ha-

NOXHITA HA HX OPTaHK3aUHIO MHHHATIOPHOCTS ( 3TO penyKuns
ckenera). O61as 4epTa, KOTOpO#t NpHAaeTes GOILIIOH BeC B CHCTEMATHKE, — 3TO NO-
3IBOHKH (puc. 115, £), B tHe3e cpaly B BHIE X

LWITHHAPHUYECKHX MarkeT (/0) BOKpYT xopabl Ge3 XpALLIEBOro 3a4aTKa.
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Ble Thie 4 (Anura), ckopee Bcero, NPOH3IOLIHN OT
nomﬂexapﬁouosux npeacraputenci rpynns Temnospondyli. TTpH aToM GecxBocThe
TIOULTH 110 3BOTIOUHMOHHOMY MYTH COCKOKA B BOLY NpH NPHGNHKEHHH XHILHUKE (3TO
01 pentuanu). bl p O THNA
H3BECTHHI C TpHaca (Ma, 1 Profob hus). I npeakx
xBocTathix (Urodela) o6HTanH B OGIIMPHBIX TOPHBIX 03€pax, ¢ TUIUHOYHON cTanued,
PACTRHYTOR Ha MHOTO fieT. [TepBaie XBOCTaTHE aMGbHBHH HIBECTHEL H3 CPEAHEH 1OpbL.

TpoucxoxneHue GeaHornx (Apoda) ameubHit cBRIMBaIOT C W3 Ipyn-
i Lepospondyli. 3To 6s114 poolike GopMb, MHOTHM HaNOMKHaBLLIHeE 4epBAr. [Teppas
HCKONaeMas HepBsira, €We HMEBILAA KOHEYHOCTH, H3BECTHA M3 DaHHEH 10Dbi.

3HOUOHNE M OXPOHA CMPHOHHA

O DI " TH GecxBoc-
Thix amd: — YCAOBHA cylecT 6a CTBa BHAOB, 2 TaKXe
ne BHIOB XHBOTHBIX C NOBNIICHHON KOHKYPEHTHOM
THIO (| adpu NArywKH B oxHon Kanmn-

GopHHH MAHM Xabhl-alH B BOCTOYHOM Al ). H: #i ywep6 np
py6Ka siecos, &l H BBL TpaBbi
na 0 © pecypca. Cephbé: A BpEl HAHOCHT
TaKXKe BRI3LIBAEMAd XO3IAHCTBEHHOMN nes BIO par pacTu-
TeNBHEIX 18, 4TO TK YPOBHSA T TH B MOMY-

JIAUMAX XHBOTHLIX H, CNEJOBATENLHO, K CHHXEHHIO X TEHETHMECKOTO Pa3HooBpasus
M XH3HECTIOCOBHOCTH.

CHHXEeHHE HHCAEHHOCTH M BUAOBOTO pa3Hoo6paius ambHOHi BRIBAHO TaKxXe
Tako# NPUUMHOM, KaK NEPEIKCINYaTallHa NPHUPOIHEIX TONMYARLHI ITHX KHBOTHBIX
B KOMMEPHECKUX, MEAHUMHCKHX, TIOGHTEILCKHX (KONMNEKUMOHEPCKMX) HAH Hayd-
HuIX tensix. H3BECTHO, YTO BO MHOTHX CTpaHax MHpa aMGHEHH NPOMLNUTSIOTCA B
OTPOMHBIX KOJIMYECTBAX [UIA YNOTPEGAEHHSA B IHILY, I HITOTORIEHHS CYBEHUPOB,
HEKOTOPBIX NPEAMETOB 06UX0Aa (KOLEILKOB, BPENKOB H T.I1.), HYHENT XHBOTHLIX H
T.4. B HemeHbIuel creneHu MHOTHE BHAL aMGbHEHHE ClryXaT MCTOUHHKOM CHIPLA LIS
apManEeBTHUECKUX PENapaTos HAH NPOLYKTOB TPATHUHOHHOTO YIOTPEBNECHHS B Ka-
uecTse TOB 0 MK ra 0 Ha W 1.4. [TpH atom
MaCIITA6L YHHHTOXEHHS MOTYT AOCTHIATh OFPOMHbIX BEAHMMH M HEPEAKO NIPHBORAT
K TIOJTHOMY MCYE3HOBEHHIO HEKOTOPHIX BMAOB. K 3TOMY MOXHO NPHGABHTL 3a4acTyio
ueneHar YHHY' MHOTHX BHIOB aMPuGUH H3-3a PAINTHIHOTO pola
NIPEAPACcCYAKOB # CYEBEPHHt, MHCTMHKTHBHOTO HYBCTBA FATMBOCTH W HEMPHAIHH, 2 TO
H SBHO NIPEYBETHYEHHOR OUCHKH YPOBHA OMACHOCTH 3THX XHBOTHBIX JUISL 3AOPOBLS
HETOBEKA.

Yro ynot ) B MTHILY, TO JUIA 3THX LIEIEA UX BBUTABTHBAIOT
BO MHOTHX cTpaHax Epponu, Aun, Adpuku 1 AMepuxu. HauGonslued 3kCrUTyaTatui
TIOABEPTAIOTCA JIATY bk (Rana bei CenepHast A ), an-

rymika (Rana lessonae; EBpona), Turposas nsrylika (Rana tigrina; KOro-Bocroynas
A3HSA) H KpaTyaTan pooLas MArywKa ( Pixicephalus adspersus; Adpnka). Hanpumep,
B onHHx Tonbko CoennHeHHbx LTaTax exeroaHo noGeiBaetcs Ko 200 MIH ocobeit
NACYWKK-GEIKA (010 [0 000 T), HTO NMPHBOAMT K 3aMETHOMY COKPALIEHHIO NPHPOA-
HEIX IONYAALHH 3TOTO BHAZ, H 3TO OCOBEHHO TPEBOXHO, MOCKOMLKY 3TH aMbHOHH He
TIOANAIOTCH HCKYCCTBEHHOMY NPOMENLIEHHOMY PalBEACHHIO.
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OrpoMHoe KOnHYecTBO aMd i 506 nns Hyxa B Kntae, Ban-
rnanews, MunoHesnn n Anonun. Tak, B Basrnanewn, HanpuMep, Ha PHCOBAIX YeKax
COBHPAIOT 10 80 MITH XHMBOTHBIX EXETOIHO, YTO YXE NPHBOLMT K 3JaMETHOMY CHIXEHHIO
YPOXasl PHCA H3-33 POCTa YHCIEHHOCTH HACEKOMBIX-BPEIHTENEH.

HaKoHel1, MHOXECTBO ISTYLIEK EXErOAHO BRUTARTHBAETCH LIS YHeOHRBIX H UCCIe-
foBaTeNbCKMX ueneit. Tak, Hanpumep, B 1970-x rogax B CLUA 1A 3THX Hyxa 6su10
BbUIOBIEHO cBhIE 15 000 000 neonapnopkix arywex (Rana pipiens), 1aK YTO YHCJIEH-
HOCTb HX €CTECTBEHHEIX NIONYISLUHA M B HACTOAILEE BPeMs OCTaETCA OHHKEHHOM .

H. # ywep6b H YEPBAT HAHOCHT OCYLLIEHHE HX MECTOOGHTaHHA,

X L WK HX BEWIECTB I YAO-
BpeHHsA MoYPH WK 6OpLOLI C BpeRUTENsIMH.

AHAMHAN N AMHAOTH

XapaKTrepHCTHKA QMHHOT

DKOIOTHYECKHE PAXTHYHS AIHAMHHKA K AMHHOT. HecMOTDA Ha TO YTO B 3BAMIOLHHK
3eMHOBOMIHbIX [IPOHIOUUIO CTO/Mb BAXHOE COGMTHE, KAK BRIXOA M3 BOIHOA Cpeasl Ha
CYLLY, B X OPTaHH3aUHH COXPAHACTCA YPEIBRYARHO MHOrO OBLIMX YepT ¢ phibamMy, 4TO
01a8T OCHOBAaHH OGBENMHATD MX B TPYNNy aHaMHuit (Anamnia) ¥ NPOTHBONOCTABIATE
TaKo# Xe IPYNNe BHCLUIMX Ha3eMHKX NO3BOHOYHBIX, WIM aMHHOT (Amniota), BIJTIO-
'{alomen TIPECMBIKAIOUIHXCA, NNTHIL H MIIEXOITHTAIOLWIHX.

Jna npenctasuTesieil rpynnb aHaMHHA XapaKTepHa CBA3h ¢ BOAHON cpefo# obu-
TaHMA. M XOTA 3eMHOBONHBIE NPOBOAAT KaKylO-TO HacTh CBOCH XUIHH Ha Cylle, uX
IMOPHOHANLHOE PaIBHTHE, KaK NPAaBHNIO, NPOTEKAET B BOAE, BIJIIONAET CTANMIO BOLHOM
THYHHKH. AANITAKK K KHIHH B BOIE HMH OT BIX IPERKOB,
He NpeononeHa APeBHAS CBA3b ¢ BORHON cpenofi. TakuM 06paloM, aHaMHMM — 310
[IEPBMYHO-BOIHEIE XHBOTHEIE, JUIL KOTOPHIX NPECHAA BOA AWIAETCA MCXORHOH Cpe-
10t OGHTAHHSI, 2 HEMHOTHE CJTYUaH OTKIOHEHHMA OT 3TOTO fIPAaBKMA (KaK CNOCOGHOCTL
3eNEMON XABRl KUTh B CYXOM CTENH MNH JIATYIIKK-KpaBoena — B CONEHOM BonE) ABHO
BTOPUYHH, T.€. NPEACTARIAIOT COGOA PEIYNBTAT CPABHHUTENEHO HEAABHMX YACTHRIX
npeoGpa3opaHuit.

AMHMOTHI, B OT/IHMHE OT AHAMHHMA, — HACTOALIHE Ha3eMHLIE XHBOTHBIE, OKOHYa-
TebHO NPEOSONEBILNE CBA3D C BORHOM Cpeaoit. OHM MMEIOT MHOXCECTBO KAPIHHANLHEIX
AIaNTauMit K CyXonyTHOM XH3HHM, 2 XapaKTepHBbift /U1 MHOrux GopM BOIHbIR 06pad
XKH3IHHM OCBOEH UEHOM Gollee MOSTHUX NPHCTIOCOGHUTEILHBIX HIMEHEHHH, T. €. HOCHT
BTOPHYHBIH XapakTep. TakuM 06pa3oM, aMHHOTH MPEACTARIAIOT COGON NEPBHIHO-
HaJEeMHbIX XHBOTHEIX, YbH CP2BHUTEILHO HellaBHME NpPEIKH TaKxke GbIH BCeUeno
Ha3eMHBIMH CYLUECTBAMM. .

NbHBlE PAATHIHA M aMHHMOT. AHLEKIETKa HMEET Y MHOTHX
aMHHOT CPaBHMTENBLHO KPYNMHBIE Pa3Meph! M GOraTa XeATKOM. Jlake ecM ero HeT
(Y XHMBOPORALIMX MACKONMHTAIOUIMX, oBfanaTeed MUKPOCKONHYECKOro ffiua), Ha
PaHHHX CTAIMAX PAIBUTHA IUTOAEPMA GOPMHPYET MYCTOR XKENTOYHEIR MELLOK, YTO
CBHACTENLCTBYET O BTOPHYHOCTH OTCYTCTBHA XeNTKa. Y amHOHit TpeTHyHas 06oto4uka
afua, obpasyemas cnaba u CT Y sfiueKnanyiux aMHHOT
{cocT: Bans] BO), TIOYTH BCErAa OTKNAIBIBAIOT ARLA BHE BOALL,
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ARUEBON POPMUPYET NPOUHYIO OBOOUKY, Y Yepenax, KPOKOMWIOB U NITHIL — TBepﬂy)O
paiyny, Ha 3 % H3 opr Ma Ha 95 % u3

conefl (B OCHOBHOM M3BECTH) ¥ Ha 2 % H3 BOAbL. Yepes nopsl CkOpAyNbl (nuaMe'rpoM

10 20 MKM) OCYUIECTRAAETCA rajooGMeEH, HO TaKxke Mcrnapsetcs nara. Ckopaynosas

obonouka 3pheKTHBHO 3aLIHILAET KHAKOE ARLO OT BHEIUHNHX QHIHYECKHX BO3ACH~

CTBH#A, oT HapyxHuiit xy # COM (BBICOXILAA CITH3b)
TOILHHOR B 5 MKM He NpenATCTBYeT ra3osolt IHdxbyInH, HO 3amusIIaeT AALO OT MPo-
Mt MHKpOOPT Y penThanit, oGnanaoWnx MATKOA CKOPAYMOBO#H

0B60NOYKON (Y FATTEPHH H YeluyAYaThiX), BOIMOXHO OCMOTHYECKOE TOTOIIEHHE BOAb
“3 RI2AXHON OKPYXaIoLieH Cpelbl. Y NTHIL Nepen BueneHHeM CKopnynsi Afuenon dop-

MMpYET BOKpYI' AHLEKTETKH o Y, KOTOpas PHOHY
MOTONHHATENLHYIO MEXAHHYECKYIO JALIKTY M 3anac BOIM.

Y amcu6uit 3apoasitl Mocae BhL rnonagaer B BOY B Ka4ecTBE
MHYMEKH. OTCYTCTBHE TaKOH CPeAbl Y aMHKOT KOMIEHCHPYETCA 0COGLIM annapaToM,
TaK Ha 3apo; ol (puc. 116). p -

HbIfl 11O TIOBEPXHOCTH XENTKA B CEPElHHE 3apOALIILEBOTO IHCKA (6aacTomepMbl},
0OKa3biBAETCA JAKMIOHEHHBIM B OCOBYIO KaMepy C BOLOH, MAIEHBKYIO A4CRKY NOAXOLA-
wieft cpefnl B HeBMATOTIPHATHOM OKPYXeHHH. [lepen HauanoM GOPMHPOBAHHA ITOH

S5 21 6

T

12 3

Puc. 116. Cxema B aAMHHOT

{Ha TIpHMepe TITHL):

1= 2— 3~ teno 4— $ — nonocts 16—
uenom; 7— TOACCTH; § — AMHHOH; § — ALIAHTOME; /O — KeNTOUHNA

mewox; 71 — ceposa; £— IV — CTaliM 0BaI0B2HIA IMHHONA, BIAHTORCA H XETTOYHOTD MELIKE
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Kamepst BBYMA MEXIY XOTOPRIMH

% 7 nenom. nNacT — JKToAepMa M

7t TUCTOK — fIpHr BIIEPEIH M I0IANH OT IAPOALIIA
nom(oaoospasuuuu cxnankamu {puc. 116. I}, KOTOpbIe 3aTeM CMBIKAIOTCA HAM HUM,
MONHBIA it ceod. Ero Hap: # crioft, cepoda (serosa; puc. 116,

11), npwieraeT K ckopnyne, a BAyTpeHHHA — aMHHOH (amnion; &) — BRICTMJIaET yno-
MAHYTYIO KAMEDY, KOTODPAA Ha3biBACTCA aMHHOTHYECKOR NONOCTLIO { 7) M 3amanHeHa
AMHHOTHYeCKOA XMaKoCTbo. [ToNOBHO eCTECTBEHHOR BONHOR cpene, OHa 3alIMlIaeT
3aposilt (3) OT BHICHIXaHHA W NPHKOCHOBEHHH, HO HEMPUTOAHA JUTA ABIXRHHA U Bbi-
JENECHHA AMMHaKa (KOTOPBift phiBbl BBIBOMAT Yeped XKabprl). BTH €€ HENOCTaTKH KOM-
TICHCHPYET TAK Ha3bIBaEMBIfl 3apO/ILILIEBLIR MOYEBOM MTyINPh, WK amtaHTOHC (9). OH

T co6oM 7t MELIOK, KOTOPLIft OTXONHUT TOHKHM CTeGebkoM OT
3annelt KHIWKH 3apoasitia (5) M 3anQiHAET MPOCTPAHCTBO BHE3APOILILIEBOID LIETOMa
(6) non cepo3oft (CHapYXH OT aMHHOHA M XKEJITOYHOTO MelllKa), CpacTasch ¢ Helt; B
peaynLTaTe OH NOACTHIAET GOMBUIYIO YaCTk TOBEPXHOCTH CKOPAYNLL. B cOOTBETCTBHH

€O CBOMM i My3siph Movy. B Hap
CTEHKe A/LTaHTOHCA, TIpHIIeraolled K CKopAyTe, pa TYCTas cethb kp bIX
€OCYAOB, BCT BI € OKp: OHa ¢ TENOM
32pOMbILIA U BXOIHT B 0COGIf, aLtaH # KDYT K yTO
ALTAHTOMCY BHINONHATH PONb OPraHa AWXaHHs. OH NONYYaeT KPOBb MO MYNOYHBIM
apTepHAM, BETBAM OGLINX BIX apTepull, a €& B OpraHWaM no

HeMapHO¥ NYNOYHOH BeHe, BAKAlOeR B BeHbl GONBUIOTO Kpyra (4epes BOPOTHYIO
BEHY nedeHn). TakUM CMocoGoM MODKMIOYEHHS aTAHTOMAHONO Kpyra O6yCnOmIeH
CMEUIAHHLIA XapaKTep 3apOIILIEBOTO KPOBOOGpALEH S, TIPHYEM 6e3 ManeRero
IaHCa HR HETIONHOE CMEUIMBAHHE K XOTA 6bl YACTHUHOE PA3NENEHHE aPTEPHANBHOA
M BEHOIHON KPOBH.

HrTaK, BHE3apOaLIIEDbE OGONOYKH — aMHHOH M ALTaHTOMC, — (POPMHUPYIOLLHE-
€A B Xoe SMEPHOHANLHONO Pa3BHTHA BLICWIHX NOIBOHOYHBIX, MONHOCTBIO CHANH HX
3aBHCHMOCTb OT BOAHOM CPEAbl B NMEPHOL SMOPHOHANLHOTO PAIBUTHSA H CACNATH HMX
OKOHYATENBHO HAIEMHBIMH.

TMepenoc SMEPHOHANLHBIX CTALMH B HAJEMHBIE YCTOBHSA COIAN PAM CEPLEINBIX NPO-
671eM — OH HCK/IONHIT H3 ¥ TO PA3IBUTHA 1 Y10 CTaAMIo, KOTOPas

NATYIIKAM, Th OT; Y10 9KQNOTHHECKYI0
HUWY J15 €60Pa H HAKOILICHHS MATEDHANA, HEOGXOIHMOTO NIPH NOCTPOCHHH Tena Ae-
TEHHILA. JTO OIp: GBUIO KOMT B AALe nH
MaTepHalioM, 0BbEM KOTOPOTO NOAXEH GBITL JOCTATONHO BENHK.

Bona b situax ¢ XECTKOH BEHHO B obo-
nO4Ke (B KyPHHOM ARLIE — 10 88 %); 11 % B Helt cocmnnﬁm 6esku 1 1 % — yraeBonn!
M MEHepanbHbie cank. XKeaTok Taxxe Ha 50 % COCTOMT M3 BOALI, Ha 16 % — 13 Genxos
u Ha 32 % — 13 xXupoB. Y raTTepun n y THIX PENTHIHHA JUTA BOMbI
KOXHCTAS CKOPITYTIA AMLL CHIBHO pacTsikuMa. B athx sfluax HeT 6enkoBod 06OMOYKH
¥ BOa B XONE PAIBUTHA IMOBPHOHA nocTynaeT uaske. [103TOMY Takue Aftua He MoryT
Pa3BHBATECA B CyXOM CybeTpare. VY uerylaThiX PENnTHIWA, HAMPHMED Y HEKOTOPBIX
[IUTOHOB, AAla K KOHIY HHKyGaumu y A B OGbEME 3a CYET Mo-
raolaeMoit HasHe Boan B 1,5—2 pasa. ¥ nTHLL, HaNpHMeEp KYPHLL, AL, HAMPOTHB,
'n:pmm' 3a 21-it neHp HHKyGauuu oo 12,8 % Macchl 3a CYET HCTIAapeHHs BAATH.

BellecTBa, B MKDHHKaX He pai-
BHTHe aM6pHOHa, Ha 71 % MpeacramneHs Ge1koM, Ha 22 % — XHpaMH XelTKa M Ha
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7% —y Takasn BRITOJHA, [ Me’ BGenkoB (Kak
M yrieponos) Tpe6yer B 2—2,5 pa3a MeHbLUE KHCJIOPOAA, YeM YTHIH3IAUMA XKHPOB.
Mpu 3ToM aMMHaK, KOHEUHbIH MTPOAYKT MeTabonusma GesKoB, erko AH(GYHAUPYET
B BOAHYIO CPeAy, HE TIp Bpesa pa

V aMHHOT COOTHOUIEHHE HCIIOMLIYEMBIX npomyms coaepmeﬂuo uHoe. Tax, pa3-
BHTHE KYPHHOIO 3MBPHOHA Ha 91 % OCYILIECTRIIAETCA 32 CYET OKHCIEHHMA KHPOB KENTKA
{pacnafanoluxcs 40 AHOKCHAA YIIEPONA H BOAK), Ha 3 % — 3a CYET YINEeBOAOB H BCEro
Ha 6 % — 32 cyéT 6e/IKOB, KOTOPBIE HCTIONBLIYIOTCA BEHHO B ILTACT ,
2 He B IHEPIETHYECKOM OBMeHe. KPOME TOro, B Ka4eCTBE KOHEYHOrO MPOAYKTa a30TH-
CTOro OGMEHa NeYeHb CHHTEINPYET 3 aMMHAKa OCMOTHYECKH HHEPTHOE H YPe3BbIHalHO
M0 PacTBOPHMOE BELUECTBO — MOYEBYIO KMCIIOTY, KOTOPAA [0 BEUIYNIEHHUA NITEHUA
HAKATUTHBAeTCs B AANAHTOHCE.

P: ocobelt M aMMMOT. OT HA3EMMBEIX aHAMHUH {3eM-
HOBOJHRIX) AMHHOT OTIIHYAIOT Ba.
HauaTh ux paccMOTpeHME YROGHO € ORHOIO $AKTOPa, KOTOPOMY BEPOSTHO NMPHHAL-
JIEXaNna B 3THX npeoﬁpaaosamﬂ(x KJIKO4YeBas pOib, BAKHOE BAHAHHE HA OCTANbHLIC
npoueccsl. Peur umet o rpynuoit wietke, chopMHpoOBaHHOA pEBpaMH B pelynrTate
HX NOJBHXHOIO COENMHEHHS C IPYIMHON. Paclunpasach NOA ASACTBHEM CIIELHANBHEIX
MLILILL, (PYAHAA KIETK PACTATMBACT ILTEBPATLHYIO NONOCTS (OTIEN UEAOMA) H 3aKo-
4EHHBIE B Hel nérkue. [pyaHas kieTka OTKPhUIA BO: b
KOTOpoe Balowee I HCnonLioBa-
HHA NE€rkux. OHa 0BecreYHBAET HEOBXOMMMYIO BEHTHIALIMIO JIENKHX JII0GOT0 paMepa H
mo6oit CNOXHOCTH. HeyTHBHTENEHO, YTO NErKHE AMHHOT NPHHLUMMHATLHO armﬂamu
CBOMM BHYTDEHHHM CT oT H hIX JIETKHX )
Juixanue aMHHMOT IPHOBPENO BCACKHBATE/LHME XapaKTep, YTO NOTPEGOBAIO Pa3BHTHA
HECTIATAIOIUEHCA TPYOKH, TPAXeH C apMaTypOH U3 XDALIEBIX WIH KOCTHMIX KoTell.
F T YIO NIUIOCTD H Hepen oT GyHKLUHMH Hacoca, a
MOKPOBbI — OT KOXHOTIO AbiXaHHsA. [lepBoe nomneksio 3a coboft HameHeHHe NPOnopunit
Yeperna, CTABIUIEIO B UEIOM GOliee BRICOKMM H Y3KMM B COOTBETCTBHH C TpeGOBaHMA-
MM GHONOTHE MHTAaHMA. BTOpoe NOIBONMNIO OTKA3aThcH OT BBICOKOR MU dy3InoHHOH

TH KOXH, T 23 BO BAAKHOM COCTOSHMH. Koxa
AMHHMOT 3alUMILEHA OT BLICKIXaHUA MHOT nracToM op KIETOK
JMMAEPMHCA, 3 HE IOCTOSHHRIM BLIAGTEHHEM CIHIH, BACKYILHM 32 COBOR JHAUHTENb-
HBble f1oTepH RmarH. I1poLece OporoBeHH s 1 T coboit KJIEeTOK

6EIKOM KEPATHHOM, IWIH KEPATOIMANTHHOM, KOTOPOE 3aKAHYHBAETCA HX OTMHPaHHEM H
BRICKIXaHHEM. KepaTHH NpodeH M XMMHYECKH YCTONYHB, Gnarofaps 4eMy OpOroBeHHe
KOXH JAET OPraHH3IMY HAMEXHYIO H P samuty. I TESIM ABYX
K/ACCOB aMHHOT NMPHCYIUM CIOKHO OPraHM30BAHHBIE POTOBBE KOXHME MPHIATKH —
Nepbst U BOJIOCK, TOTAA KaK YELyH PeNTHIMI MOXHO Ha3BaTh POrOBRIMH JIHILD YCIOBHO
{NOCKOJILKY OHHM BKJIONAIOT H HEOPOIrOBEBLIMIt FTHAEPMHUC, H KOPHYM).
Nloctvraemas B pe3ybTATe OPOTOBEHMS KOXH 3KOHOMMA BIATH OBHILIAET Heda-
BHCHMOCTh aMHHOT OT HCTOYHHKOB BOAbL. Jpyrof ¢aax'rop 3KOHOMHH BOIH — 3T0
Ta30BaA NMOYKA AMHHOT (MeTaHed ), BO3H PA3IBHTHH
noake TYNOBHILHOM nouxy (cM. puc. 46, — E, 18), nolaan He€. OHa HuKorma He

MMEET OTKPBIBAIOILMXCS B UENOM MEPLATENBHBIX &p ) v
COBCTBEHHBIM, BTOPHYHBIM MOYETOUHHMKOM, xaK

OTpeaka BonxPpoba kaHana. Ho rasHas ocoGeHHOCTh Tasosolt no-ucu 370 €€ crocob-
HOCTb K 3@ )eKTHBHOMY OBPaTHOMY BCAChIBaHHIO {p: P ) BOMB! H3 TIep!
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Puc. 117. [lepennue wieiHbe NOIBOHKA ~—

aTNaHT M FMHCTPOdEN Ceporo BapaHa:

7 — HeBpanbMan Ayra amIaNTa; 2 — MeBpANLHAA

nyra 3 — sannui oT-

POCTOK INHCTPOER: 4 — MAEBPOUEHTP (HEHTP)
5 P 6—

oTpocTOX -
NNEBPOLEHTD (LEHTP) aTARHTA; 7 — THNOUEHTP
(MeXUEHTP) aTaHTa

MOYH (KIyBOuKOBOTO MILTPata), OCYIUECTBAAEMOMY B KaHaNbLaX. Baaronaps atomy
AMHHOTHI BBAENAIOT BLICOKOKOHUEHTPHPOBAHHYIO MOYY, 3aTPaYHBas Ha BLIBEACHHE
W3 OpraHu3mMa MPONYKTOB pacfiala CPaBHHTENBLHO HEMHOTO BOAbl. TymoBHILHAs MO~
Ka ¥ Bob(OB KaHAN COXPAHAIOT 32 cOGOM Y CaMIOB Ty Xe PONb B PENPOAYKTHBHON
CcHCTEMe, 4TO M Y amubHi, NPEBPALLALCH COOTBETCTBEMHO B NPUAATOK CEMEHHHKA H
CEMAMPOBOA. Y CaMOK OHM PEXYUMPYIOTCH.
YenoxueHHe o6IIER KOHCTPYKLMH Tela aMHHOT CepbEIHO 3aTPOHYIO CTPOEHHE
HHKa. BosHuk TPYAHOR KNETKH MOAETHIO TYIOBHILHBIE NOIBOHKH
M2 rpyaHble (CBA3aHHbIE PEDD. crT ) ¥ nosc , T0Jalx HUX. B yo-
JIHHEHHOM LEHHOM OTIENE 1B NEPEIHUX NIO3BOHKA HIMEHEHB! B XOAE aNaNTaLMK K
BLICOKOR IMOABHXHOCTH rofiosb! (pHc. 117). YKOpoueHHbI!, KOABLEBHAHBIR MepBbIlt
TIOIBOHOK (ATMAHT) ABHXETCA C MOBBILUEHHOR CBOGOAOM OTHOCHTENLHO BTOPOTO MO~
3BOHK2 (3MHCTpOden), ero 3yGOBHAHOIO OTPOCTKa {(6), MPeacTaBAsoILero coGo He
4T0 HHOE, KAK NPHPOCLUEE TENO NIEPBOTO N03BOHKA. KaK BUAUM, CYCTAB MEXAY NEPBLIM
“ BTOPLIM NTOIBOHKAMH HETHITHYHLIM 0GPAIOM CABMHYT Briepél, Bnarofaps yemy npH-
GAIHKEH K 3aTBUTOMHO-MIO3BOHOUHOMY CYCTaBY. ITHM COMMXEHHUEM CYCTABOB IOCTHIHYTA
KOHUEHTPALUA MMGKOCTH MOIBOHOYHHKA BIUIOTHYIO Mo3any yeperna. KpecTUOBLIH
OTIeN NMOIBOHOUHMKA aMHHOT BCETAA JUTHHHee, YeM Y aMbHOHIt, — B HEM He MeHee
[ZBYX TTO3IBOHKOB.

B XPOBEHOCHOM! CHCTEME 2MHHOT OCIab/ICHO MITH AaXKe YCTPAHEHO (Y NMTHL ¥ MAe-
KOTIMTAIOILHX) CMELIEHHE APTEPHANLHOR M BEHOIHOM KPOBH. YTpaueHbl BEHO3HaA
Tasyxa 1 ap HBIt KOHYC, Jaxe y 6o Ba penTHAHH, obulanaTeneit eAHHOro
KETYOO4Ka, JIEroYHas apTepHA 060co6/CHa OT OYT aOPThl.

B ueHTParTbHOM HEPBHOM CHCTEMe aMHHOT BRICLUME aCCOLMAaTHBHbIE LUEHTPB pac-
TIONOXEHB! B KOHEWHOM (MTePelHeM) MO3re — B eT0 JOHHLIX O6PaIOBAHUAX (ITONOCATHIX
Tesax) U B HOBOMt Kope (¥ Taownx). Hi Y10 I UTKY K MCIOJ-
HEHHIO TAKOH POJTH COCTARARIOT yTH, 3 HIXe-
JIEXAIIUX OTACNOB B KOHEYHHIt MO3T (MCXOOHO YHCTO oGonbem) uudopMaLmuo
OT BCEX OCTANLHBIX aHATH3ATOPOB.

TTPOUCXOXAEHWNE AMHUOT

AMHHOTB] OGBEAHHSAIOTCA 110 OIHOMY BaXKHeHIIEMY 06LLeMy TPU3HAKY — CMoco6-
HOCTH Pa3MHOXAThCA Ha CYILIE C NIOMOLLLIO AMHHOTHUYECKMX L. TIpoHCXOXAEH e 3TOTO
HA He HMeeT 0 06" Onun e

CUMTAIOT, YTO BO3MOXHOCTL ITHCH OT CBA3H C & B pammo-
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MEHHA YIO POJIb Y aHT {dopM, 61U3KUX K CeilMypUH),
TIOCNE TOTO KAK T¢ HAKOMHIH NPOrPECCHBHEIC IPHIHAKA HA3EMHOTO CYLUECTBOBAHUS, B
HACTHOCTH, BOBAIH HAICMHYIO 10, LUMPOKO OCBOMITH HAIEMHbIE
MECTOOGHTaHHS K HOBKIEC HCTOMHHKH NUILH. B PEIy/IbTaTe OHH NOCTENEHHO NepeuUTy
K OTIUIAZXE aMHHOTHYECKHX AHL {HIH K XHBOPOXICHHIO). B 060HX cyyasx oxalanoch

bIM BHYTDCHHEE OFIONOT ocyuwect B HaYaIbHOM OTZeNE
Afuesona (Tne ¢1é He BOSHHKNA CKOpyNa — TPETHHHAA ANLeBad 06an04Ka, HOPMH-
pyemasi CTCHKaMH ARLEBOIA).

JIpyrue aBTOPH YKa3InBaloT Ha TPYAHOCTH pa HA B HBIX BO-
NoEMaX KaMEHHOYTONBHOIO NepHoaa, GenHKX W IUIOTHO (3 X B
TOM YHCHE H. B cnoxHux TBaX aM¢p BO3HHMKANH MOMEXH AaXE
ans 0 ONIOAOT Ky HapacTana ONacHOCTb HEPHAM3IALMH.
H3BeCTHH MHOTOMHCACHHBIE by ¥x aMd M, npu-
CIIOCOBAEHHBIX K pa. BHE 13 . OHH oTKI HKDY BO BJTAXHbIE

MECTa Ha Cyllle WM BRIHALIMBAIOT €€ B PAVTHYHBIX TIONOCTAX COBCTBEHHOTO Tena
{rOMIOCOBBIX MEUIKAX, CYMKaX Ha CMHHe H T.1.). BOIMOXHO, 4TO aMHHOTHNYECKHIT
cnoco6 pa3MHOXEHHs GOPMHUPOBANCA NOL BAHAHMEM TeX Xe GaKTOpos eme y Bo-

IHBIX AHTPAKOIaBpoB Kap6oHa. OTcyTcTEME K 1 MIGHITOK Yr. T B
X & p CHJIBHO 3aT Pa3pMTHE WKPM B BOAE, TEM
6Gonee YO OT Aitua r HA U He KOHTPOTTHPORATh

YCIIOBHS CBOEro pasBUTHUS. Takylo BOIMOXHOCTE COMAET XMBOPOXIEHHE Ja CYET
TIOBENIEHYECKHX peakluii MaTepn. [TOHATHO, 4TO XMBOPOXAEHHIO NOMKHO Tpeare-
CTBOBaTh BHYTPEHHEE OTNIONOTBOPEHHE.

Taxum 06palom, BIIOIHE BOIMOXHO, YTO €LIE BOAHbIE AHTPAKOIABPH KAPGOHa «Bbi~
CAXHBATH Ha CYLLY IECAHT» B BHAE OTUIONOTBOPEHHEIX aMHHOTHYECKHX ANLL, CTIOCOOHBIX
Pa3BUBATBCA B HAIEMHBIX YCIOBHAX. YTO Xe KacaeTcs COBPEMEHHbIX TPOTTHYECKHX
amGbHOUR, OTKIAABIBAIONIMX HKPY BHE BObI, TO AX TMYHHKH JATEM PAIBUBAIOTCH B TeX
K€ BPEMEHHDIX NEPErPETLIX YXKAX, TIE He TaK yXK MHOTO BPAroB, HO OYEHb MANO KHENO-
pona. ONHaKo Y INUMHOK €CTh MIOBEACHNE, UM NOCTYNEH AKTHBHEIN BRIGOD YCIOBUR.

KAACC NPECMBbIKAIOLLUWECS, UAX PENTUAUN (REPTILIA)

XapaKTepHCTHKA KAGCCa

PeNTIINM — TEPBbft KNACC IPYNINTbl AMHHOT, BBICIIAX HA3EMHBIX TIO3BOHOMHBIX,
M UM TIPUCYILA BCE XaPAaKTEPHbIE YEPTH aMHHOT, NEPEYHCIEHHbE B NPEILLAYILCM
paanente. OT OCTANBHBX KJACCOB PEMTHAHH OTAHYAIOTCS HEKOTOPHMY OTHOCHTEIBHO
TIPHMHTHBHLIMH Yepr . Kpyru xp Y HHX He PasfielleHkl, B Cepaue
Wi B [IaBHBIX APTEPHATLHLIX CTBO/IAX APTEPHANTLHAA KPOBL CMEUIHBAETCH C BEHOIHOM.
Ho cMetueH e KPOBH B XKEYAOYKE HETIONHO, M B TDH HE3aBHCHMO OTXOLAUIHX OT HEro
apTepHansHbIX CTBOMA — NPABYIO, IEBYIO IYTH a0PThi M IETOYHYIO apTepHio — Monafaet
Pa3Has Mo KaYECTBY KPOBb. ITHM BhI3IBAHO ACHMMETPHYHOS BETRNEHHE AYT: COHHBIE K
NOMUTIOYHYHAIE APTEPHH OTBETRISIOTCA HLLb OT IPABOA AYIH, HECYLUEH apTepPHANEHYIO
kpoBb. KoXa pPenTiini He HMEET TEPMOHM3ONHPYIOLLETO OKPOBA M3 NEPbeB H BANOC.
B peayneTare oHK He i K YARLKY H OTHOCATCA K TOR-
x ¢ ) XHBOTHBIM, M CPaBHHTENBHO HHIKOTO
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YPOBHA XHIHENEATENBHOCTH. PENTHINM OTAMYAIOTCS CYXO# KOXeEH, KEe3bi KOTOPOk
4PEe3BLIYARKO MATOYHCIEHHB! W CEKPETUPYIOT JIMILIL XHPONONOBHLIE BEWECTBA, HO HE
BOIHbIE PaCTBOPLL.

Cpenu crIeltHHYECKHX OCOBEHHOCTEH CKENIETA HHTEPECEH Yepert, MMEIOWMH eNuH-

CTBEHHBIH IATHUIONHEBIR M CK Ts K dop BHCOYHLIX OKOH
M CKYNOBbIX (WIH BHCOYHBIX) AYT. B cxenete KOHewHoCTEH, B 06MACTH KHCTEBOrO M
T 0 cru6os Th NOKANK3IYETCH B Mpefenax KHCTH
{ HOE, HH' BHOE COY ) U cTOMBI (| HH-

TepTap3aibHOE COYNeHeHHe). B nneyenoM nonce y Beex penTHMit pa3BHTa HEMapHas
MOKPOBHas KOCTb — HAArPYAMHHHK.

CTPOBHHE TEAT NPECMBIKTIOLMXCS

B poan NeMOHCTPALMOHHbLIX MPEACTABHTENCH B JAHHOM CJIyHae MCIIONLIOBAHEI
npuitkas sepuua {Lacerta agilis), ceprit Bapan (Varanus griseus), KaBKa3cKas arama
(Stellio caucasius), 3men (KaKk cobupateNsHbli 06bEKT) U 6ONOTHaA Uepenaxa (Emys
orbicularis).

Buemnee crpoenne. CBOHM BBITHHYTHIM TEIOM, [UTMHHLIM XBOCTOM M OTHOCH-
TeNBHO KOPOTKHMH KOHEYHOCTAMM AllepHua (puc. 118) HanoMunaer xsocTaroe 3eM-
HOBOZIHOE, HaNpPHUMEpP TPHTOHA MM canaMaHapy. Ho e rofopa He Tak wMpoOKa u He
CIUIOLIEHA CBEPXY BHM3. OHa OTAENEHa OT TYIOBHIUA 3aMETHOIM ¥ IOBONBMG THOKOM
teeft; XBOCT JIMHHEE W TOHbLUE, YeM Y Ha3BaHHbIx aMPUOHH.

KOHEHYHOCTH, KaK M Y XBOCTAThIX aM o4 p pacc I, H CTOMA, H
KHCTb HECYT NO TATh NaNbLEB.

KoXHble NOKpOoBB. KoXa ALIEPHLB! NOKPLITA XOTS M TOHKHM, HO TBEDALIM,
[IAAKHM, HESNACTHYHBIM POFOBEIM COEM MK, Ero knetkn ¢ YIOTCH
Gnarofapa AeneHuo (MponudepaunH) KIETOK CaMOro IyGoKoro, poCTKOBOIO COS
(puc. 119; 4}, nocne Yero NOCTENEHHO OPOrOBEBAIOT, NPOYHO CKIEHUBANACh, H OTMHpa-

Puc. 118. Mpurxan swepuua {Lacerta agilis)

1 — noupx; 2 — rnas; I — pOTOBME WHTKHK, KOKHBIMH
Ha wepen; 4 — 5 — paspes pta
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Puc. 119. Cpea KOXH ALLEPHLILL

1 — poroso#t woft 2— xnerxu; 3 — 6 4— I
O FNHAEPMHCA; 5, 6 — CIOK IMHNEPMHCA HA PATHBIX CTAIHAX NPOLESCA OPOTOBEHHS; 7 — PIVIEA COE~
AKHHTCALHAN TKaHE; § — IMHACPMHC; 9 — KOPHY: 70 — NOAKOKMAA COCAMHHTENNAR THAHD.

10T. [epHoandeckH POCTKOBBI C/IOH NOPOXAAET NEHEPALIHIO OCOGLIX KIIETOK, KOTOPHE
OpOroBeBaoT W B KOHUe TcA, BYA TOHKOTO
TIOBEPXHOCTHOTO POMOBOIO CIOA, YTO Maﬁmonamn NpH JHHBKe. Bonpeiot xécTkocTH
POTOBOFD C/I0A KOXa 3MaCTHYHA, PAHA METKMMH CK rodpH-
poBaHa B ABYX Tiep CKAANOK M poMGHyeckue
ueityd. Ha 6pioxe 3TH CKNAIKH OPHEHTHPOBAHBI CTPOTO MOMEPEdHO, a Ha ranose, me
KOXa HEMOMBHXHA, KPYTIHBIC LWHTKH 06pasyloT Gbopmst
PHCYHOK KOTOPOH HCTIQNBIYETCA KaK OTARYHTENBHBIR NPH3HAK Braa. Danknos Bepxxeﬁ
CTOPOHbI TOIOBEE Y MPEACTABHTENEH HECKOIBKMX POIOB AIEPHL CAYGAHPOBAH HOBWMH
p Harer Ha yepen cnoeM.
KoxHble XeNe3bl MPaKTHYECKH OTCYTCTBYIOT, OIHAKO Ha HHXHeH CTOpOHe Beapa BH-
aeH pAn Gonee KPYTIHBIX YElyH ¢ KPYITBIMH OTBEPCTHAMH MOCEPEAHE. DTO BRIXOAH
XeNE3, TaK HasbiBaeMble GEAPEHHBIE NOPLI; U3 HMX BHUABUIAKTCA CTONGHKH TBEPAOTO
WK 0 CeKpeTa, 0 BO BpeMs GpaduHOro Neproaa naxydie
METKM Ha TIOBEPXHOCTH TPYHTa.

Cxener. /70360n04nuK, OCHOBA OCEBOTO CKEJETA, Y BIPOCNOH AIEPHLILI 06Pa3oBaH
NpoUEeNbHbIMH (c HYTHIMH CYCT: TAMR),
6€3 KaKHMX-THBO OCTATKOB XOPABL. Bepxuue AYTH MO3BOHKOB CHAGXEHB HEBRICOKHMH
OCTHCTBIMK OTPOCTKAMH, & TAKXKE NEPEAHUMH H 3ATHUMM COLICHOBHBIMH OTPOCTKAMH,
TIOABHXHO CLETUTAIOMMMH BEPXHHE RYTM COCEAHMX MO3BOHKOB. B CTOPOHB OT OCHOBa-
HUH BEDXHHUX QYT OTXOAAT NONEPEIHBIE OTPOCTKM; OHH AAIOT AOTIONHAHTENLHYIC ONOPY
pEBpaM, YKPENIAA HX NPOTHUB OTTHOAHMs BBEPX MM BHM3, HO OCTABJIAA CBOGOMY Mo-
BODOTOB BNEPER M HAJAl, CONPOBOXKAAIOLIUX AbIXATENBHBIE ABUKEHHA.

Hleinwii omoden nozgoHowHuKa BKITIONAET ¥ CEPOTO BAPaHa, H306PAKEHHOTO Ha
puc. 120 (75), BoceMb T Nra — 3TO TMITHYHBE aTNaHT
¥ anucTpoded (cM. puc. 117). B HHXHEM OKHE KOMLLEBOrD aTAAaHTa {BEPXHEE 3aHATO
CTIMHHBIM MO3MOM) TIOYTH BCTPEUAIOTCA HEMAPHbH 3aTHUIOYHBIA MBIIIENIOK H 3y60BHA-
HAIH OTPOCTOK 3NHCTPOdes, KOTOPbIE HUKHAS YACTh KOJIBLIA COSAMHAET KaK MOCPETHHK.
Tpn WEHHBIX [ CBOBOMHBIMH, NOABHXHBIMH PEOPaMH,
KOTOpbIE HE CBA3aHMI C TPYAHHON,
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TpyOHbLx n0360HKO0E, KOTOPHE HECYT HCTHHHBIE IpyAHble PESPa M MPUHUMAIOT
NOTHOUEHHOE Y4acTHe B POPMHPOBAaHHH IDYAHOR Kierky (thorax}, y BapaHa BCEro
TpH (pHc. 120, /0). DTn pébpa WIHHHH, ABYWICHHB H COCAMHEHBI BHU3Y C MPYAMHOM
{(sternum) — xpAWEBOH POMEHYECKOH IUIACTHHKOR.

Y yepenax oCTaTKH WEAHBIX pEGEP HENOABIKHO NPHPACTAIOT K IOIBOHKAM, KK H

pébpa, coc ocHOBY BEpXHEM MONOBHHA NAHUMPH
(cm nanee, c. 258). PopMaTbHO TOBOPA, CYLIECTBOBaHHE IPYAHON KIETKH Y HHX MOX
Xy HeT 6 PEGED M HET TPYAKHEBI. Y raTTepHi

H KPOKOAMNOB B HHXHEH CTeHKe GPIOIHOR MANOCTH CYIECTBYIOT ellé TaK Ha3hiBae-
Mble GplouHsie pEGpa {(cM. puc. 127, 3), TOHKHE KOCTONKH, OTXONALLHE «ENOYKOH» OT
CpenHelt THHHH 6PI0Xa HAHCKOCH Ha3al W BGOK. ITO OCTATKH KOCHIX PAAOB KOKHBIX
ueLyR pu600o6pasHEIX NPEIKOB, TOYHO TAK Xe, KAK TOKPOBHBIE KOCTH KpHILLH Yepena
MM [LIEYEBOTO MOSCa,

[ToRcHiMHbIE NOIGOMKL JIEXAT NOIATH IPYAHBX, OHH TOXE HECYT XOPOLLO Pa3BHThIE

pébpa, Ho He e C T a CcBOGORHO B TONLLE MBILLLL
{¥ MIEKONHUTAIOLIMX TaKKe PEGPa HAINBAIOT HT OTHOCAT
K IPYAHBIM).
Kpecmyoewii omden (cM. pHe. 120, 4) ABYMS KDY
K 110TIePeYHBIM OTPOCTKAM p p KOCTH Ta3a.
Xeocmoeoii omder BNON2ET DECATKOB pasMepbl M dopma

KOTOPKIX [12BHO MIMEHSIOTCH 11O HANPABJIEHHIO CIIEPEXH Hasal. [TepeHuM XBOCTOBBIM
TIOJBOHKAM MPHCYIIH A0OBONBHO JUIMHHBIE TTONIEPEYHBIE H OCTHCTRIE OTPOCTKH.
Yepen. Pentunum, Kak U coOBpeMeHHLIe aMBHOHH, — NOTOMKH MPHMHTHBHBIX
YETBEPOHOTHX, I'OJIOBA KOTOPRIX. Grina TIOKPbITA CITNOWHBIM NAHUHPEM K3 NOKPOBHRX
KOCTed. 3TOT cTeranbHBiit yepen (cM. puc. 110) B pa3Hpix IpynNax YETBEPOHOTHX pely-
UKPOBAICA € YTPATOH GOJIBLUETO HAH MEHBILUETO KOMHYECTBA KOCTEH. Y COBPEMEHHMX
pentunui (pHc. 121 ) 3TOT npouece 3awén He CTOAb NATEKO, KAK Y 3IEMHOBOAHMIX,
T03TOMY Habop OKOCTeHeHHH B HX yepene Goraye, a xpai Hcronp3yercs cabee. U3
3aMCIUAIOLUKX OKOCTEHEHHH MO3TOBOIO YEPENa B 3aThIIOYHOM OTae/IE NPEaCcTaBNeH
oﬁblunuﬁ Ha60p H3 YeThIpEX KOCTER — aaTbUIouHas (basioccipitale; 22), napa
3ar { ipitale; 23), IOIIMX BMCCTE C Hefl HeNnapHbIA 3a-
TBUIOYHBIH MbILENOK {condylus occipitalis; 79), W, HAKOHEL, BEPXHE3ATBLIOYHAS KOCTb
(supraoccipitale; 2/), BXOIA1AR 3A€Ch B [IEPHUMETD 3ATHIIOYHOIO OTBepCTHA (foramen
occipitale; 20). Bnepeau x ocuosuoﬁ 3aTLUIOYHON KOCTH [IPHPACTaeT OCHOBHAA KIIH-

XocTh | h 25), xoTopast y raTTepHH  sLUEpHL Napol cBoMX
OTPOCTKOB BCTYIAECT B CKOIB3ALUMI KOHTAKT C KPBUJIOBHAHLIMH KOCTAMH, 2 BNepeax
HECET TOHKOE IUMIbUE — PYAHMEHTAPHBIN II; ) n{ henoid: 3 27).
Y ceporo BapaHa BhIULIE 3TOi KOCTH B EPENOHYATON CTEHKE MO3IOBON KaNCYNH NEXHT
MasteHbKan X KOCTb (. i 16). i3
TPEX cyxoBok HOM OCTaeTCA, KaK TONbKO
KPyNHaB nep KOCTb {] il ; 18), ocTanbHBIE PaHO CPACTAIOTCA C CO-
CeHAMH KOCTAMM {(3alHeywHas KocTh — opisthoticum — oBocobuieHa y Yepenax).
B o6oHATeNLHON Kancyne y HbIX PENTHAHIA O HET, OHa OCTaeTc
XpALLEBOR.

TlepBHYHbIN ANA HAaIEMHBIX TOIBOHOYHBIX CTETATLHLIA Yepen ¢ MOTHBIM HaGopoM
kocTedt (cM. puc. 110, £) He COXpaHUACS HU Y OAHOH M3 COBPEMEHHBIX PENTHANMN.
TI0BONOM K €50 PEYKLKK MOCAYXHIH HIGLITOUHAR MACCa CTEATLHOIO YEPENa M 3aM-
KHYTHIA XapakTep KaMep, 3AaHHMAeMbIX 1101 HUM YeTIOCTHBIMH MBIUILAMH. PaspuTie
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Puc. 121. Yepena vewyiyaThiX PerTHAHIA:

A — cepuifl Bapan (Varanus griseus), AuA BIGNOBOpOTa CREpYY, CBOKY  Criepenn; 5 — To xe, SMA 80N~
060poTa CHH3Y, CBOKY W c3a0H: B — KarKaxckas arama (Stellia caucasius), R cHusy, | — OTBEpCTHE
3

TEMEHHOIO [1832; 2 — TEMEHHbIE KOCTH 3 X0cTh; 4 — KOCTB},
5 — 3arnasHUYHAA KOCTh; 6 — XocTh; 7 — KOCTH; § — HArNa3HHYHAR
KOCTb; § — CKYROBad Ko<Th; /) — cnésnas xocts; 11 — sep Kocry; 12 —

p
KocTs; 13 — Hocoswe KocTH (cpocnncs); /4 — npeatobnan xocTs; 15 — nobrax xocTs; 16 — Bokosan
KAHHOBUAHaA KOCTb; 17 — CTeMA; [§ — mepemHeywHan xocTs; /9 — JATRIOWMME Mutenox: 20 —
6QNbLLIOE IATEUIOUHOE OTBEPCTHE; 27 — BEQNNAR SATBUIONNAN KOCTh; 22 — OCHOBHEA JATHUIONHAS XOCTA;
23 — 60KOBaR JATHUIOUHAR KOCTS; 29 — KPMUIOBMAHAA KOCTb; 25 — OCHOBHAS KIHHOBANAA KOCTH;
26 — G20MNTEPHIOMINMA OTPOCTOK; 27— NapacheHOHI (PYIHMENTAPHKH); 28 — HibHas kocT: 29 —
BHYTDeNHAS HOMIPA (X02Ha); IO — CowMAK; J/ — TOEpeNHas KoCTh

HaJEMHOMH T M YETBEPOHOIHX OBIErYEHHA, 2 YETKCTHBIE MBILULbI,
CM€ILLIaeMRIe TO BHHJ, TO BBEPX [IPH OTKPHIBAHHH K 32KPLIBAHHWH PTa, TPESOBMH BbIXOfla
M3 JaMKHYTEIX Kamep. O6e Mpo6IeMbl PELUANIA PEAYKIIHA UCXOAHOTO NAHUHPA [IABHLIM
o6pasoM nmyTéM 06pasoBaHHA B HEM BHCOYHMIX OKOH (npouece (pEHECTpaUnH, OT JaTHH-
CKOTO CNIOBA fenestra — OKHO), MEXUTY KOTOPRIMHM OCTATHCH BUCOYHBIE, HITH CKYNOBLIE,
ayru. CTeranbHblA Yepen KaK CIAOWIHAS 06010KA OKA3AICA JAMEHEH KapKacoMm M3
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nepexknanvH. HaBecTHs! TPH OCHOBHBIX THMA Yepena (pHC. 122} Kak pe3ynbTaT He3aBH-
CHMbIX TPOLECCOB PEAYKUHH B PA3HBIX THHHAX IBQNIOLHH. TaK, IHaNCHAHLIA (1BYTyX-

HHI) THN yepena {puc. 122, 5) ] Te OBYX BHCOYHBIX
OKOH — BEPXHETO H GOKOBOTO — M IBYX BHCOYHRIX, WM CKYNOBbIX, Ayr. BepxHas ayra
06pa3oBaHa 3ara: H{2)H yAqaroRt (5) a HUXHAS — 8
M KBaZpAaT] (7). T YepenoM B i dayHe

0fIanaT TOAbKO raTTePHS H KPOKOAWIH {pHe. 123). Uepen yewulyAyaThix penTwinh
TAKXE CYHTAETCA AHANCHAHBIM, XOTH BCE OHM YTPATHIM KBAIPATHOCKY/IOBYIO KOCTE H
TIOTOMY BTOPHYHO JIHLUEHB] HHXHER IYTH (3MeH 1 -
Takxke H BepxHeit). [IOTOMKH ApEeBHHX IHAMCHA NPEICTABIEHbl TAKKE NTHUAMH, HO
Y HHX BTODHYHO YTPau€Ha BEDXHAA BHCOMHAS MYTa, 4 HHXKHAA BCEINa COXPAHAETCA.
Y obnanatencit CHHaNCHOHOTO Yepena (CM. pHc. 122, B) npu deHecTpaunH o6pasopa-
NIOCh TO/BKO OMHO BUCOYHOE OKHO, GLUTA paHo yTpayeHa KBAIpaTHOCKY/IOBaA KOCTb;
o6pa3oBarach eIHHAd CKY/IOBasi IyTa, NPOXOAALIAA KaK 6L MO AHArOHATH BHCOYHOH

obnactu yepena: eé KOCTb — (8), KaK TaM B HHX-
Hel BHCOMHON AyTe, a 3a0HAS — vellyidarad (5), Kak TaM B bepxHeit. CHHancuuHble
PENTIAKK — 3TO 0cobas rpynna, eue s H daBluias HAYATO

MJICKOTTHTAIOLMM, KOTOPEIM TAKKE IPHCYL STOT THN Yepena. HaxoHel, y yepenax (cM.
pHc. 122, A), ¥MeOLIMX, Ha NEPBLI BINISA, AOCTATOMHO BHPAIUTEILHYIO CKYNOBYIO
YTy, YEPETT CYNTACTCA ), ¥ HHX Kphlliia
4epena peay nach rry6oxoft 38/IHErO Kpas,
2 He 06pa3oBaHHs OKOH.

Puc. 122. Payuunbie BapHaHTHl HEHECTPALIMH HEPETIa AMHHOT:

A — anancuami yepen Hepenaxit; 5 — AMAMCHAMMA Yepen raTTepuu (Sphenodon punctamus); B — cu-
HANCHAMWA Yepen 38epooBPasHON PEMTIINH M3 TPHACA — RMUNHOROKTA; / — NOBHAK KOCTE; 2 — 3amas-
HHAHAR KOCTB; 3 — TEMEHHAR KOCTY; 4 — xocTh; 5 — XOCTB; 6 — XBa-
PATHER KOCT, 7 — KBAIPATHOCKYAOBAX KOCTb; 8 — CKYNOBEK KOCTh; 9 — BEPXHEYENIICTHAR KOCT!
10 — npeavemoctuan kocts; 11 — HOCOBAR KoCTb; 12 — CrEInas KocTs; 13 — Npennobiar KocTs; /4 —
COMnEHOBHaR KOCTh: 1.5 — YHIOR2R KOCTh; /6 — HAyImokas KocTs: /7 — 3y6HaR KocTh
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O6bIYHBI HAGOP MOKPOBHBIX KOCTEH KPbIlUM 4YEPEna y RIWEPHU (CM. PHe. 121) 1

Ba APYTHX COBP X PENTHIMA BKNIOYAET 3 Taphl MEMEHTOB — HOCOBHE

(nasale; /3, y BapaHa cAuTbI BOBOMHO, Y Yepenax OTCYTCTBYIOT), To6HHe (frontale; /5)
W TemeHHbIe {parietale; 2, TaKXe CAHTH Yy PapaHa); Mexay MOCAeAHHMH Y BOMbIIKH-
CTBa AWEPHL K FaTTEPHH OTKPHIBAETCA OTBEPCTHE JUIA TeMEHHOTO masa (/). Camas
MepenHAs KOCTh OKOMOINa3HHYHOro Konblla — nNpemnobHas (prefrontale; [4), 3a Heft
cnepyoT caésHas (lacrimale; /0, OTCYTCTBYET y raTTepuu M amef), ckyioBas (jugale;
9, OTCYTCTBYeT Y IMeHt), 3amnasHnyHas (postorbitale; 5, OTCYTCTBYeT y 3Met) W JanHe-
no6ras (postfrontale, 060co6GaEHA TONLKO Y FaTTEPHH, 3MeN W HEKOTODPBIX ALIEPHLL, ¥
OCTATBHBIX C/INTA C MPEABULYILEH; KPOKORMIAMH M YepeMaxaMH yTpadeHa). ¥ ceporo

Puc. 123. Yepen xpoxonuna {Alligator

mississippiensis):
A — c HHXHelt HemOCTBIO, BUA CHOKY; 5 — BHA CHU3Y,

7 — ape Hag KOCTb] 2 —

;3 — Hocomast xocTs; 4 — NpCINOBHAS KOCTH:
5 — CnEaman XOCTs; 6 — CKYNORAN KOCT; 7 — MoBHaA
XOCTS; § — JaTTA0HHAHAA KOCTB; 9 — HelyAHaTas KocTs;
10 — xBanparHockynonast Kocts; /1 — Gokobas 3a-
TRLTOUHAS KOCTh; 12 — XBALPATHAR KOCTS; 13 — cOu-
reMoBHas KOCTS; 14 — yTOBas KOCTS: 15 — HALYTROBA
KoCTh; 16 — 3yBuan KocTh; 17 — 1aThUIONHbH Mbiie-
OK; 18 — OCHOBHAN JATBUIONHASA KOCTb; 19 — KPBUIO-
BUHAS KOCTS; 20 — xoaHa; 2] — NONEPERHAR KOCTh;
22 — néBnan kocTs




BapaHa MMeeTcd ellle RANrRa3HMYHAs KOCTb (supraorbitale &, kapkac 6poBu), elHH-
CTBEHMEI] Tenb Habopa 60oraToro y npeacTaBuTeNeil HeKOTOPEIX
APYrHX POoB (| npuTKOR ). LUEYHBIE KOCTH — 3T YewryAuaTas
(squamosum; 4}, 0co6eHHO XpPyNHAsA y YEPENax, ¥ HAIBHCOYHas (supratemporale; 3),
NpHCYLIas AlepkllaM H 3MesM. Ha HHXHER CTOPOHE Yepena, MOMUMO YIIOMAHYTOMO
napaceHOMAA, K 06CYXAAEMON TPYTINE KOCTEA MPHHALTEXUT NApHBIHA COUIHUK {vomer;
30}, nexaltufl Mexiy x0aHaMH B HEMHOTO BIEPEdH OT HUX.

PaceMOTpeHHE KOMITOHEHTOB BUCUIEPANLHONO YEPENa HaYHEM KaK BCErla ¢ NepBHY-
HOI BEpXHEl YEIOCTH, HACTEANA HEGHOKBANPATHOTO XpALIA. ¥ [ATTEPHH H ALUEPHLL B
Hefl XOPOWIO PATTMYHMBL NIATH KOCTEA — 3TO 3aMellaomue KsaapaTHas (quadratum;
cM. pHe. 121, 6) n (epipterygoit 7) xocTH, 1€ o~

31, romonor Xp! KOCTH pbIG), Kpbl)‘lo-
Bvuman (pterygoideum; 24, roMaior BHYTpeHHeR ) ¥ HEGHaA (] i

;N K 3y6u Ha nep! BepXHefl YeTIOCTH HMEIOT IHILb
rarTepHa {Ha HEGHOM KOCTH) H aMeH (Ha HEGHON H KphUIOBHAHON KocTax). U3 aByx
KOCTE}t BTOPHYHOA BEpXHeH YemocTH Haf KOCTb { i 11) Bcerna
xpynHee. [TpeayeocTHaA KOCcTh (premax.lllare' 12) y ameit H yepenax ensa pavTuuu-
Ma. ¥ yepenax 4emiocTH 6e33y6hl M NOKPHTL! POrOBLIM Y4EXTOM Hamono6He KOPOTKOTo
KITKOBa, OCTPOrO M MPOHOTO, Y HEKOTOPHX BHAOB — KPIGYKOBATOro.

y NOB HMEETCS Pl TBEPNOE HEGO (CM. pHC. 123, B}, obpa-

TOPH3OHT: >CTHRIX, BE) MBIX, HEGHBIX H
KPbUIOBHAHBIX KOcTeR. OHO oTOABHIaeT xoauu {20) naneKo Had3al, TEM CaMBM OTAENAA
BEPXHHE NbIXaTeNbHbIE TIYTH OT POTOBOA NANOCTH. BTO MO3BOMAET KPOKOAWTY AHILATS
BOJTYNOM Yepes3 BLICTARNEHHbIE U3 BO/ILI HOIAPH, KOTIA POTOBAA MONOCTS 3a1HTa. KpoMe
TOro, BTOPHYHOE HEBO MPUAAET ANMHHHOMY PBLTY TPYGUATYIO KOHCTPYKLIHIO H TEM CAMBIM
KONOCCANBHYIO TIPOYHOCT, UTO NO3BONSET xpoxomu(au MCNOMB30BATh OTPOMHYIO CHITY
ans ¥ pa MOBKINH. 1¢ KOCTH ¥ K
OTCYTCTBYIOT, KaK M Y YEpenax, KOTOpble K TOMY Xe IMIUEHB ¥ MOMePeYHbIX KOCTER.
Takum 06pa3om, NEPBHIHAA BEPXHSAA YETIOCTS BKITIOYAET ¥ KPOKOANIOB YEThIPE KOCTH,
y 4epenax — TOMLKO TPY. ¥ HEKOTOPHIX YEpErax CYIIECTBYET 3a4aTOUHOE BTOPHYHOE
TBEPHOE HEGO — M3 BLICTYMAKOLWIHX K LUEHTPY NONOK BEPXHEUENIOCTHBIX KOCTEH.

HuxHAs 4enocTs onxolt KOCTBIO — COYJEHOBHOM
{articulare) — M HECKOMBKMMM MIOKPOBHLIMM KOCTAMH. 370 3ybHas (dentale) u ymosas
{angulare), H3BECTHbIE HaM MO Yepemny KOCTHCTOA pbIObl. UyTh No3aau cBoel cepenH-
Hbl KaXZast IONOBMHKA HUXHER YENIOCTH MMEET Y Ceporo BapaHa THOKMt yuacTok,
NO3BONAIOIUMA et IPH NPOTTATBIBAHHH OTHOCHTE/ILHO KPYTHOR KOBbIYM BRIrHGATECH
BOOK M TeM CaMblM DACLIMPATbL POTOBYIO NMONOCTh. M3HYTPH K 3yBHOR KOCTH npise-
raeT HeBOMbLIAA TUTACTHHYATAA KOCTb {spleniale). [Tosamn rubKOro yyacTka CHapyXu
PaITHUUMBL KOCTH — YIIOBasA, HamyroBas (supraangulare) u BcHewHas (coronare),
GopMHpYyIOIIaA OTPOCTOK ANA KPEMIEHHA MOWHBIX YENIOCTHLIX MBILILL

Jlns raTTepHH, AUIEPHL M 3Melt XapaKTepeH BHYTPHUCPENHOM KMHETHIM (MM
KHHETHYHOCTb) — BIAMMHAA NOZBHXHOCTb €T0 YacTel, NOMUMO ABHXEHMH HHXHEH
HETIOCTH. DTOT KMHETHIM IPOABNACETCA B ABUKEHUAX BEPXHEH YeIOCTH (K2K NpaBuio,
BMECTE ¢ GOMBLIMM HIH APYTHX X KOCTER) OTHOCHUTENb-
HO MO3TOBOM Kancy/ibl. MHHHMANBHOE BHIPAXCHHE KHHETHIMA — 3TO NMPOROALHOE
CKONBKEHHE HEGA OTHOCHTEIBHO OCHOBHOM! KIMHOBUAHON KOCTH; ABHXEHHE BIEDER
COTIPSUKEHO C TIOBOPOTOM BEPXHEH YEMIOCTH BBEpX. OCh 3TOrO OBOPOTA PACTIONATAETCS
B MECTax FM6KOTO COWIEHEHHA KOCTEH! KPbILIM Yepena. ¥ raTTepHH 3710 JHilb pySex
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Puc. 124. Ckener rosopu 3IMeH HI I: (Viperidae} u ero BHYTpH-
4epErHas NOQBHXHOCTE:

A — nonoxeHHe NOKoR; B — 103a aTAKH, Be) XOcTs € 3y6oM Brepén;
I — npeayeniocTHan; 2 — npeancbuad; J — nobHan; 4 — 3aTTaIMHYHAN; 5 — TCMEHHaN; § — TEpenHeyI-
Has; 7 — HANBKCONHAN; eMR; 9 — KBARPATHAR; /0 — KOMIUIEKE COUTEHOBHOM M HANYCAOBOR KOCTEH;
1/ — xpuinosuonas; /2 — nonepevnas; /3 — sybmax; /4 — mepxmewemoctHad; /5 — Hocosas

IATHUIOYHBIX H TEMEHHBIX KOCTEH, ¥ SLEPHLL ITO TAKXKE NIONEPEIHO OPHEHTHPOBAHHAS
TPaHHLa TEMEHHLIX KOCTEH C NOBHBIMHU, Y ABOBHTBIX 3Mei {(puc. 124) — BEpXHEHeNnOCT-
HEIX { /4, HecyHX ABOBHTHE 3y6u) ¢ npewtobHuMu (2). 3MeH CIOCOGHA K nomepe-
MEHHBIM TIPOICITLHBIM ABHKEHHAM NPAaBbIX H JAEBHIX IVIOBHHOK OBENX YeNOCTel, a
TAKXKE HUKHEH YSTIOCTH KAKION CTOPOHKI OTHOCHTENILHO BepxHEH. Takas NonBuxHOCT:
NOMOTAET MM € CHIION BTACKHBaTh 06y B ry6Gb 3eBa. ¥ raTTepHH H ALLEPHIL 3HaYe-
HHME KHHETHYHOCTH YCPEINa YCMATPHBAIOT B TOM, YTO OHa NIO3BONAET HCTIONBIOBAT Ha-
TAXEHHE MLILILL [UTA TIOBMIUEHHS NPOYHOCTH OGNEINEHHOR H IOTOMY HCXOIHO THEKOH
BEPXHEN HENOCTH (MOHOTHTHIA M TAXENLI Yepen yepenax Wik KPOKOAWIOB B 3TOM
HE HYXIAeTCA), a TAKKe T NOBKYIO y. 0 ¢ N
Cynp6a NOTBAINYHON TYTH Y PENTHAHM GNHIKA K TOMY, 4TO H3BECTHO i aMbUGHHA
PadHbIX IPynn. Y obnajatenedt cpeaHero yxa (epenax, KPOKOHIIOB, SLUEPHL) FHOMAH-
nubynsApe NpeBpallieHO B cTpeMs (stapes; cM. puc. 121, I7), nepenaiolliee 3ByKOBhIE
[ M Ha NepHTHMQy BHYTPEHHETO yXa. ¥ raTtepiu
CTpeMA PENyLUMPOBAHO, Y IMelt (CM. PHC. 124, A, &), AHILEHHLIX BOVYLIHOTO CYXa, OHO
COCAHHSAETCA HAPYXKHBIM KOHIOM C KBAJAPAaTHOR KOCTHIO, OGCNYXHBan ceficMuHeckHit
cayx (BOCTIPUATHE COTPSCEHHH IPYHTA Hepes HHXHIOW YeNlocTh). THOML yHacTByeT B
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$OPMHPOBAHHH KapKaca COGCTBEHHO S3biKa, 2 KONYAA NOXBAILYHON M XabePHEX Iy
ero Ha K Yepeny K Liice NPH YIaCTHH ABYX
nap POXKOB, BIX X Oyr.

[revesois nosc nyr OXBaTHBAET Nnep 4acTh T (puc. 125).
TnaBHbIE ero KOMMOHEHTH — KopakoWa (6) K onatka (9), Ha CTHKE KOTOPhIX pacriona-
TaeTCA AMKA [LTe4eBOro CycTapa (7). ¥ ALUEPHLL TONATKA HANCTARIEHA CBEPXY TOHKOM
M LIMPOKOH XpALLEBOil HaanonaTkol (2), a K KOPaKOMAY CTepean MPHMRIKAET IPOKO-

#t XpAW (5) ¢ OKHOM. CBOHM BHYTPEHHHM LYrOBHIAHKIM Kpaem
KOPAKOMI CKOABIKT N0 BOFHYTOMY Kpalo IPYAKHN (J). CHUIY K IPyftuHe NpHpactaeT
XapakKTepHas [ PenTHIHRA KOCTb Haar (episternum;
). OT ero nepeaHero Kpas K NepeiHeMy Kp2lo JONATKH THHETCA TOHKaA MOKPOBHaA
KOCTh — KITIOYHUA (&), AaI0LLas NOACY ZONONHHTENLHYIO NOABKXHYIO ONOpY.

Tasoewit nosc TpEMA (pHc. 126), Ha KKIOMH
CTOPOHE TeNa CXOAATCH, COBMECTHO & BEPTIYXHYIO y (3} s npudne-
HeHHs GepeHHON KOCTH. BBepx M Hasan ot BHCTYNaeT KOCTh

(ilium; /), BHM3 ¥ BnepEn — nobxopas KocTs {pubis; 5), BHHI M Hadan — ceqanMil-
Has xocTb {ischium; 4). Jlo6koBas M CefAIHILHAA KOCTH YePel XPALLEBYIO TPOCAOHKY

1 Ha JIMHUH, 4eM 0GeCTieHeHa BHYTPEHHSS POYHOCTD

Ta30BOTO Nofica.
Crenem i. B ¥ ALICDHL HHTEPECEH
cKeneT KHCTH {cM. pHc. 120). O« cycras, eé OCTh,

2CTCH HE Mexay M 3aMsCTBEM, 8 YXE B IIpenenax 3anscrsA (2/),
3TO TaK Ha3blBaeMbiil HHTEPKAPNANLHLT cycTab. [lanee, KHCTh NPHCNOCOECHE K Xa-
PaKTEPHON MO3e NPH ABHXCHWH MO CYIIE Ha LIMPOKO PACCTABICHHEIX KOHEYHOCTAX,

Puc. 125. Tineyesoit nosic ceporo papaHa
{Varanus griseus). Bun Bnonobopora cnepesu,
cBoxy u cHuay:

7 — HazcpyaMHHHK; 2 — HantoRaTXa; J — rpyanHa;
4 — GparMeHTh pEBep; S — XpAWEeBoH MPOKOpaKo-
WI; 6 — KOPBKOHI; 7 — AMKa NAEYEBOLO CYCTaBa:
& — xmoyuia; 9 — nonarxa

Puc. 126. Tazoebifl NOAC CEporo BapaHa
{Varanus griseus). Bra c6oky:

7 — MoxpAOMINAS XOCTE; 2 — KpeCTew; J— Bept-
NYXHAA BrANWHE; 4 — CEAANMUIHAN KOCTH; 5 —
NoBXoBan KOCTE.
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Puc. 127. CxeeTHBIE InEMEHTR! BEKTPANLHOR MTOBEPXHOCTH TYJI0-
BHILA KPOKOAIA; XPALL NIOK2IAH TONEYHOH WTPHXOBKOR:

3 1 — cenanumman kocTh; 2 — no6xoBad kOcTh; I — GpIOWHNE PEGPA;
4— (rp: oTaens Ppébep; 5 — rpyauua;

5 6 — XOPaKOR; 7 — HANPYAHEHAK

4

KOTZIa KHCTb HaXJIOHEHA TIEPBLIM MANbUEM BHU3 M KOHTAKT
GOKOBBIX TIanbLED ¢ IPYHTOM 3aTPYAHEH. 3To ofcTosTenDb-
CTBO KOMMEHCHPOBAHO HAPaCTaHHEM MUTMHbI NanblUes oT
TIepBOro K YeTBEPTOMY. B 3anHeH KOHEUHOCTH pa3snTta
KoJeHHas vaiuka (7), B npeanawocHe (24) o4eHb HETKO
BBIPAXCHO WHTEPTaP3aNbHOE COWICHEHME, UIHHA Nanbues
CTONB NA3aBHO HapacTaeT ¢ [ mo IV, a V nanen cnocobes
TIPOTHBONOCTABIATLCA OCTATLHEIM H HCTIONB3YETCA WIS
0BXBaTbIBAHHSA BeTBelt IPH Na3aHMH [0 KYCTaM M T.1L.

O RORCOG U uy
Kpoxodunos. TIneueBol Nofic M CKENeT NepenHelt KoHey-
HOCTH OGHAapYXHBAIOT ¥ KPOKOAH/IOB CNEAN PEAYKUHH
M KaKo#-To cBOc0oGpa3HOW afjanTauuy, KOTOphE, NO-
BHIHMOMY, HMEJIH MECTO Y HX APEBHHX ABYHOTHX NPEAKOB
{ncepao3yxuit). Tak, KPOKORWIbI JIHWEHBI XITIOK LI, XOTS
COXPaHWIH HAnIrpyAHHHHKK (puc. 127, 7). Habop kocteit
3MACThE Y HHX HETIONIOH, 3aTO HEKOTOPLIE H3 HHX CHABHO
BHITAHYTHI. B Ta30BoM mosice BepTIyXHas BNAgKHa, Kak
1 H 'y IPYTHX apx03aBpOB, 06pa3yeT CKBOJIHOE OKHO, HO

N06K0Bas KOCTb {2) YCTPaHEHA H3 Y42CTHA B ero Gopmu-
POB2HHH, TIOABHXHA OTHOCHTENILHO OCTaNBHOIO Ta3a. Jra
KOCTb CBA3aHa ¢ «PEWETKOH» GpIolHsIX péGep (3) ¥ ¢ €€ OMOWBIO, TOBOPAYUBASCH
BBEPX H BHH3 NPH COKPALIEHHH CNEIHATBHAIX MBI, COCOBCTBYET NPORONBLHOMY
TNepeEMELIEHHIO BHYTPEHHOCTEA M B KOHEYHOM MTOFE M3MEHEHHI0 06bEM2 NErKHX

{cM. c. 269).

N
D)757;

uepenax. I\ CNIHHHOIO
( ) n (nnacTpoHa) paan4Ho (pHc. 128). Kapanakc
NIOCTPOEH H3 OCTEONEDPM, ITENBHBIX OKOC BO3HHMKLIKX B KOPHYME

yXe Noc/e BLIXOAa NPEAKOB Yepenax Ha cymly. LIeHTpanbHpif NPOXOALHLIR pAM pas-
BUBACTCS B CBA3M C HEBPAIBHLMMU 1YTAMH BOCHMH TYJIOBHIUIHAIX IO3BOHKOB, IBa PANA
no 6oKaM OT Hero GOPMHpYIOTCH Ha ocHoBe pEGep, a Ha nepHdepHu — ewe oauH
KPYIOBOf PAM M3 CAMOCTOATENBHBIX KPAEBRIX OKOCTEHEHHMA. [11aCTPOH Xe CloXeH 13
CEMH TUIOCKHX JNEMEHTOB, cobon HEUIYH psl IHBIX
NPEaKoB — KNIOUKL ( /9), HALrpyAHHHMKA (/8) ¥ TPEX Nap KOCTHbIX TLIACTHH, NPOAYK-
TOB CITHAHHMSA BpIOWIHLIX pEGep. [TpH NONBLITKE NPHP2BHATL MTAHIMPD Yepenax IPYAHOR
KJeTKe nopaxaer pa noscoB BHYTPH He€, 2 He CHapyXH, Kak y
OCTanbHBIX TeTpanol. Ho ckeneT sMGpHOHa NOKAIBIBAET, 4TO Ta3 HCXONHO PACTIONOXEH
no3anu I0Hs! pEGEPHBIX MNACTHH, A NIONATKA CBOMM BEPXHHM KOHLOM (7) NoapeleHa
CBAAIKAMH K NepenHeH CTOPOHE CaMOro NepefHero peGpa (2) — He BHYTPH «IPyaHOR
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KNETKH», & ¥ €€ NIopora. ¥ BIpOIHX M/IEYEBOH MTOAC HAKIOHEH M BIaBNeH noa pébpa,

2 BIEPEIK OT MEpBOTo peGpa B KAPAMaKce ewié pasBIICA HOBbI WHPOKMt HaBec K3

KDaeBbiX TLIACTHH.
M

Ocepas ITYpa B 0GMACTH CNIMHBI {IMAKCHATbLHAR)

¢ y npec Ha CHCTEMY MHOTOYHCIEHHbIX CIOXHO Mepe-

r MBILULI C BET TIPHMHTHBHbIE MHOMEPHI HacTHY-
HO COXPaHSIOTCS TONBKO B XBOCTE, MycKynaTypa 6pIOUIHOM! CTEHKH (KOCHie MBILILBY)
P i - Ty AUWIEPHL 10 NATH WIOEB ¢ NEPECEKAIOUIKMHCS
HANPaBICHUAMMH BONOKOH. B OGMAcTH IpymHO# xneTky npa clos MOReNeHbl PEGpavMu
HMa MHOMEPbl — 3TO & muwe. F BIIEDPEN ¥ BBEPX BOJIOKHA

HapYXHON MeXpéGepHON MHUILK COBMECTHO THHYT pEbpa K ltee, T. e. MOAHHMAIOT

Puc. 128. Ckener BHI CHAJY; EPHYT CIMHHOR

1 — BANAR IacTRHKE; 2 — NlepROe TPYRHOE PeBpa; J — aKPOMHANBHLA OTPOCTOK ONATKH; 4 — npen-
Tewbe; S — KHCTh; 6 — MIEHO; 7 — BEPIIHHA NONATKH; & — KOPAXOHA; ¥ — HEBPANLHAA NUIACTMHKA Xa-
panakca; /0 — pEbepHe Fe 12 — 6enpo; 13 —
ranens; /4 — cTona; /5 — XBOCTOBAS MIRCTHHKA; /6 — Ta3; 17 — mAacTpon: /& — MAMrPYRHHHHKK (3HTO-
MACTPOH); /9 — KTIOUHLA (IMHITACTPOH}

259



MX — CO BAOXOM. EE aHTaroHMMCT — NpPOXOAAILIAA HA3AN M BBEDX BHYTPEHHAR MEXPE-
GepHas MHLILA — CHOCOGCTBYET BhAOXY. CHISHERILIAN MBILINA 3aNHER KOHEYHOCTH,

BHIIONHATH TOTYKHM MPH Bere H MPLIXKAX, PaCHONOXeHa B
nepeaHel YaCTH XBOCTA, NPOXOAA OT ero X p KOCTH.
OHa yaa4yHo nepenagr CHy TOTYKa TBEHHO Ha , HO THHET Ta3
no Haan. H TeNIbHO, YTO KOCTb HAK/IOHEHA HMEHHO
Hadan, aelcTsys B xauecTse ynopa. [Ipu o6uYHOM 1A Awepuy Gere ¢ nONEpeMEHHbI-
MH 3anHMX b XBOCT2 J1aBaTh 3TOR MbIILILE OMOPY,
COMPOTHBAAACH OAHOGOKOH Harpyske (B KayecTBe HanaHcHpa), MOBbIIEHa G1aroaaps
€0 SHAYNTENLHOH IMHE K Macce.

HepnHan crcrema. B ronoBHoM mosre (pHc. 129) 0AHO3HAYHO DOMHUHHPYET KO-
HeYHbIH MO3r, NoAeNeHHB!H!, KaK W ¥ APYTHX TETpanof, Ha Asa nonywrapus (3). Ero
KPYITHMM OTHOCHTE/IbHBIM Pa3MepaM CONYTCTBYET H BaXHas POMib MABHOTO acco-
LUMAaTHBHOTO UEHTPa. B AHE KaXIOTo NOMylapHs, IOA XENYAOYKOM PacroNaraioTcs

LEHTPbI, NONTY LIf1 3TOrO BOJIOKHA OT BCEX OPraHOB
4yBCTB, TOMHMO OBOHAHHSA. X COBOKYMHOCTb Ha3bIBAETCH HOBBIM NOMIOCATLIM TENOM
(neostriatum). Y’ deperiax # HEKOTOPbIX APYTHX TAKHE X BOJIOKH NORY4aET yIKas 30Ha
naawa — HoBas Kopa (| ). M oK {9)y HeBENHK, XOTA Pa3BUT
BCE X€ JHAUUTENLHO JIYYLUE, YeM Y JATYIUKH. Y pentiauf 11 ronoBHeix Hepsos — XII,
MOTBABMHBI HEPB Y HUX, KK W Y ADYTHX aMHHOT, BLIXOIMT YePed OTBEPCTHE B Yepene.
B cucteme CHMHHOMOJI‘OBHX HEPBOB XOPOILIO BHPAaXEHH IL1eYeBOE H MOACHHYHO-
KpecTHoBOE HEpBbI Telt.

Opranu YyBeTs. Opea~ CAYXa y AlepHl, KPOKOAKIOB M Yepenax BKIIOYaeT XO-
POLIO paIBHTHIE BHYTPEHHEE YXO H CpeaHee yxo ¢ 6apabaHHoli nepenouxon 4 cTpeMe-
HeM, Tep KOCTHBIH ¢e yepes

Puc. 129. [onosHOM MOIr KaBKa3ICKOH araMbl
(Stellio caucasius). Bua cpepxy (A) n chuay

1 — OBOUATENbHAN YXOBULA; 2 — OBOHATENSHA
TPaxT; 3 — nONyUIapHe KOHEMHOTO Moara: 4 —
TemeHHOR T2, S — IMUBHI; 6 — IpUTENLHAR
KOMA CPEAHETo Mo3ra; 7 — POMGOBRANAS AMKA:
8 — NpQNQNTOBATHA MOST; § - MOIMKEMOK; 10 —
NEpEKPECT IPHTELHBIX HEPBOD; /] — THMOGKI;
12 — crnmnon Moar; T —XI — ronoshue Hepai




WO

, 4;;; X

Puc. [30. Opran ofoHsHKUA ALIEPHLB { Lacerra); NapacarHTTaIbHbif {IKCUEHTDHYHKNA BEPTH-
KabKbIH (TPOAONBHLIH) PA3PE3 TOMORBL:

1 — upenarepue; 2 — HAPYAHaH HOMIPR; 7 — BOMEPOMAXAALHMIA (AKOBCONOB) OpraH; 4 — OCHOBHaR
HOCOBAR KAMEPa; 5 — %0aHa (BHYTPEHHSR HOIIPA); 6 — TONOBHOR Ma3r

oBanbHOe OKHO. HeobxonuMasn MOABHXHOCTS NEPUIHMOL NOBKILIEHa, KaK M Y APYTHX
aMHUOT, GNaroaaps AONONHHTENLHOMY OTBEPCTHIO B XOCTHOM CTEHKE CIYXOBOH Kam-
cynsl — kpyrnomy okHy (fenestra rotunda). B nepenoH4aToM 1a6HpHHTE BHYTPEHHETO
yXa DPUCYTCTBYET HACTOAWAS YANTKA, SIydlle BCETO PAIBHTasA ¥ KPOKOAMIOB.

Opezan 3penusn xapaktepeH OGLIMHBIM IS AMHHOT CIIOCOGOM AKXOMOAALMH, TIPH
KOTOPOM SMACTHYHBIA XPYCTANHK Ae(DOPMHPYETCA OKPYXamwollei ero nonepevxo-
nosocaroi p O MBILILEH, CT Gonee BHMYKIHM (NPH HaBOAKE Ha
6nnakue npeaMeTsi). [lepemelieHHe MAPOBHAHOTO XPYCTANHKA, HCIONbIyEMOE
AHAMHHAMH, XaPAKTEPHO TOJIBKO JUIA 3MEM, BEPOATHO, BCIEACTBHE DIybokoit peayk-
LMK [7123 Y HX [IPEAKOB, 06YCNOBIEHHON NMOAIEMHOR XHIHBI0. Y THITHYHLIX ALLEPHIL
PAIBHUTHI BEPXHEE, HHXHEE BEKO M MHIaTeNbHasA MNEepenoHKa, 3aKpHBacMas CreuH-
ANLHOK MBIWLIEH.

Opzan yeM y Hocosast nanocts (puc. 130) noaenesa
cKanKo# (PAKOBHHOHA) Ha BEPXHIOI, OGOHATEILHYIO HACTE H HHKHIOW, ILXATEIEHYIO
{pecnupatopHyo). Eweé ecTs no6aBouHas, HHXHSA YacTh OPraHa OGOHAHMS, BOCIIPH-

HMMalOLas 3anaxd U3 MUAKOCTH — s (wn i) opraH (3),
KOTOPBIit OTAENEH OT HOCOBOM MOJOCTH {4), HO CBA3aH KAHAOM ¢ POTOBO#H NOACCTEIO
M TIOAKITIONEH K XHMHMYECKOMY AHANH3Y e Moro. H P Y He (Ha-

MpHMep, BapaHbl, 3MeH) BHOCAT B NO0CTh AKOGCOHOBA OpraHa Npobul INd aHanH3a,
co6paHHbIe W3 BOMIYXa MK € CYGCTPATa NPH NOMOUIM TOHKOTO, IIHHHOIO H ONBHX-
HOTO Pa3IBOCHHOTO Ha KOHLUE AIbIXA.

Opranu nnwesapenms. B ctpoeHu u 3anoxe-
HbI €70 Bonee BhICOKHE, YeM Y aMpHGHit, cnocoGHOCTH K 3axBaTy Ao6uyH. Bosnee yika
poTOBasA NoNocTh, Gonee BRICOKH H IIONHEE BOOPYXKEHH 3yGaMu geniocT; Graronapa
IIHHHOM 1UEE BbILIE NIOABHXHOCTh TONOBbI H IOBXOCTL NPK NORNE XOGBYH. S3BK AT
3axBata AOBLIYH UCNIOBIYETCH (1abo, €CTH He CYHTATh XAMENe0HOB, KOPOTKHI A3MX
MOXET C/TYXHTb MAHHIYAATOPOM BHYTPH DOTOBOH HOAOCTH, AMHHHME A3MK, XaK y
BapaHa, 0BGCITY)XXHBAET SIKOGCOHOB OpPraH.

Y xaMeneoHOB SA3LIK C TOHKMM TPyBYaThiM cTeGeNbKOM H KPYNHOR 6ynaBo#t Ha
KOHLE, CONEPXKALUEH XKee3bl H MBI, BoibpackiBaeTca Ha 10 cM u Ganee. [1ponons-
HBIE MbIlIEYHBIE BOJSOKHA MOTOBAT A3KIK K BPOCKY, COBHPasd cTeGeNEK B FapMOLIKY
M HacaXHBas Ha TOPHALLYIO BNEPER CKOMbIKYIO KOHHHECKYIO KOMYTY NOXBAIBINHOIO
annapara. B peaynbrate peskoro cok X TPYOKH T
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COCKANbILIBAET C KOHYCA, TONKas Gynasy Briepén. [IpHKICHBAHHIO NOGEIH K Gyiabe
CTIOCOBCTBYET IMMKHA CEKPET XeNEl, HeKoTopan nedopMaks 6yIaBbl MBILLAMH NTO-
BRILIAET [UIOTHOCTH KOHTAKTYA.

Y uepenax 3amMeHa 3yGOB POTOBBIM YEXTOM, CIIOCOBHBIM K HENPEPRIBHOMY POCTY
{6e3 xapakTepHOlt 1A 3yBOB NEPHOAKYECKOR CMEHBE), MOITIA BHTD NOJIE3HA PACTHTENb-
HOSUIHBIM MPEAKAM; ITO MOXET AaTh D X 3araaku
TTPOHCXOXACHHA Yepenax. OTNHYMA B CTPOEHHH XeIYIOYHO-KHIIEYHOTO TPaKTa OT
SIATYIKH Y PENTHIMA HEMHOMOYUCTEHHEL. TTHILEBOL Y HUX OTHOCHTENBHO ATHHHEE H3-
32 MX VIHHHON weH. CHABLHO BBITAHYTa M CIOKHO TH(GHEPEHUMPOBAHA JaTHAR KHIIKA
(puc. 131}, noapasnenténHan Ha 3 otnena — caenylo (22), Toncryo (21) u npamyio
(18) xuiuKy; nocaeIHss OTKpuBaeTcs B knoaxy (/7). NoxxenynouHas xenesa (/0)
TIPAWIEraeT ¥ AIEPHLL K XenyaKy (//) B Brae IWIoTHOR Genof nentsl. CeneléHka uMeeT
BHA BNTAHYTOTO [UIOTHOTO TEJbLA.

Opraus AuxaHuA. PenTHANAM, KaK U BCEM AMHHOTAM, IIpHCYWE pEGepHOE,
BCACHIBATE/ILHOE NBIXaHME, OHH HATOMHAIOT JIETKME, PACIUMPHSA MX BMECTE ¢ IPyQHOR
KneTKo#t. POTOBas MONOCTS, KaK M HOCOBBIE NOAOCTH, JIMUIbL MTACCHBHO MPOMYCKaeT

33

32

31
30

29

28
27
26
25
24 Puc. 131. BexpaiTas ¢2MKa KapKaickoi
arambl (Stellio caucasius):

] — Tpaxes; 2 — HapyXHaA APEMHAA BEHa,
3 — wToBMINEn Xene3a; 4 — evan ayra
a0pTH; 5 — AETONHaA apTepHS; 6 — cepaue;
7 — nérxoe; § — BopoKKa sAueBona; 9 —
TOHKAA KKUWKAE; /O — nomkenyacyHas xene-
38; 11 — menynok; 12 — swinuk; 13 — Hag-
noveuKwx; /4 — aituenon; 15 — Tazosas
BeHa; /6 — mouxa; 17 — xnoaka; /& — npa-
MBX KHUIKa, 19 — Mouesod nyiwipy; 20 —
6prouHan pena; 2/ — TONCTAR KHWKa; 22 —
crenas kHwKa; 23 — IBEHANUATHNEPCTHAR
XHUIKE; 29 — ¥ETGHBA Ty3mph; 25 — T
NeHb; 26 — 3anHRsTIQNaA Bena; 27 — noa-
KTOIHIHEE apTepis W Bena; 28 — mpabas
1yra 20pThi; 29 — O6LIAK CONHAR APTEPHR;
30 — BHYTDEHHRS ApEMHaR BeHa; 3/ — CoN-
KSR POTOK; 32 — HapyKHAA COHHAR apTe-
DH: 33 — BHYTDEHHAA COHHAR APTEPHA

23

22

21

20

19
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Puc. 132. CTpoenne cepaua U IMTaBHbE apTEPHANLHBE CTBONK K2BKa3Cko# aramm Stellio
caucasius:

A — sia Gpioa; 5 — sk BII0OGOPOT ¢ GPIOKA N CSALK, CTENXA METYIGUKA WACTHNO CHATA, TVIOCKOCT
paspesa 1 — CoMMMHE NPOTOK; 2 — HAPYAMAR CONHAR APTEPHS:
3 — BHYTPEHHAA COHMAR APTEPHA, 4 — OBILAR COMHaS APTEPHS; S — N€Bad IYTA ADPTH; 6 — AEROE NIpel-
cepaue; 7 — METOMHaA apTEUA; § — TpaBOE npeacepuKe; 9 — NPABAR TYTA AOPT; [0 — BeHTPATLHAR
XaMepa ; 1 — nenonwas ; 12 — xpalt npason

13— Kamepa ; 14 — Bxon B npanylo [Ty a0pTM

Bo3yx. [Tosany A3bKa HaXOAMTCA BXOA B TOPTaHE, KOTOPYIO NpoaomkaeT Tpaxes. Cke-
JeT TOPTaHH 06PasoBaH MEPCTHEBUIHBIM XPALLOM M TAPOA YEPITATOBHIHKX XPALLEH,
Mexay P ropranHas wens. Tpaxes (puc. 131, 1)
BHITAHYTa COOTBETCTBEHHO ANHHE wen u PMHD TIONHBIMH (uHo-
T3 KOCTHRIMM) KONLLAMH, MPEIOTBPALLAIOIIKMH ee cnananye. E€ xoHen coenmHén ¢
JNECKHMM ABYMSA KOPOTKMMH GpoHXaMy.

3HauuTenbHan 4acTh 06BbEMa AErKUX (7) 3aHATa MAOTHON ry6yaTodt maccoil ¢
TIONIOCTAMM, XONaMH BHYTPH M TOHKOCTEHHBIMH KaMepaMH Ha KOHUAX HIIH Aaxe
BBITAYHBAHHAMY HADYKHOM CTEHKHM NErKOTO (1ErodHble MELIKH XaMeneonos). [Ipx
BEHTHAALMM JETKMX BO3AYX 3aNONHAET AYeHKH ry6u4aToR TKaHu u obayBaeT CTEHKH
XOMOB TPAHIUTHOR CTPYEN.

KposenocHas cucrema. Cepaue y GoNbIIMHCTBA PENTHAHM PEANLHO TPEXKa-
MepHoe (pHc. 132) — OHO COMEPXHT NBA NPEACEPAHA M KEIYAOUEK. APTEPHANbHBIH
KOHYC Pacnancsl Ha TPH INABHBIX apTePUANbHLIX CTBONA, PAIATBHO OTKONALIMX OT

Y. LY NOB CEPALE YEThI HX TIQMMOCTBIO Pa3-
nengx carwrranbﬂoﬁ {nporonbHO# BepTHKaNbHOM) nepempom(on Y BCEX OCTRIBHAEIX
KenynoueK neperop {puc. 132, 5, 11), xotopasi, BHCTynas

OT NeBOA CTEHKH XeJTYAOYKa, JIEXHUT HE B CarMTTatbHON, 2 Bo (ppoRTANBHON (TOpH-~
IOHTANBHOM) TUIOCKOCTH M YaCTHYHO AENHT ero Ha cnUHHy (13) M 6pomHywo (10)
KaMepH. ATPHOBEHTPHKYAAPHOE OTBEpCTHE {/2), painenéHKoe MeXmpeacepaHo#
neperop Ha 1Be bl, OTKPBIBAETCA B CMIUHHYIO Kamepy. Eciy 61 nepe-
TOPOKA XeMYAOYKA CTANa MOTHOMN, ero xamepa OB OT

or npeacepauit. Ta NEPETOpoOAKA NOJAE3HA, NOCKONBKY NPHIAET NONOCTH XKEAYAOoUKa
U-06pa3Hyio KoHOUIYPaLKIo (Ha NONEPEYHOM paapese), NPEBPAILAET e€ B HIOTHYTYIO
1Ue/Tb, B KOTOpO# KpOBb H3 Nipencepanii GOpMHUPYET PaCTAHYTHI IPANHEHT MO CTENEHH
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OKCHIEHALMH — aPTEPHANBHOM KPOSH, CMELIAHHORK M BEHO3HOH. TpH apTepHanbHLIX
CTBQIa HAYHHAKOTCA OT PA3HBIX Y4aCTKOB 3TOH LIIH H, ECTECTBEHHO, IONYHAIOT [IpH
CHMCTONE XENYN0MKA KPOBb PAIHOMO KauecTaa.

Apmepuaienan cucmema peNTHIMA XapaKTePHa BAKHLMH YEPTaMH, COCTARTAIONLMA-
MM MOHATHHE MOCNEACTBUS YIOMAHYTBIX BhILIE PEANTOCBUIOK (PHC. 132, A). Jlérounas
aptepus {arteria pulmonalis; 7) BHAHA Ha GPIOWIHOK CTOPOHE, HO CPA3Y YXOIMT B IIIy-
6uHy, neBas gyra aopThl (arcus aortae sinister; 5) xopoiio BHAHA BEPEaH OT cepiua,
Ha4aNkHK OTPE3oK NpaBolt AyrH aopths (arcus aortae dexter; 9) BEHTPANBLHO NPUKPLIT
NPEALIAYLMMMH CTBOJAMH. BMHANA M3-nox HUX, MpaBas Ayra MOCHINAET BNEPEN Abe
ofliHe COHMBE apTepHH (arteria carotis communis; 4}, KOTOphle BGIUIM NONOBbB! AAIOT
BHYTPEHHIOIO (a. carotis interna; 3), HapyXHyI0 COHHRE apTepuu (a. carotis externa;
2) ¥ noBOPAYHBAIOT HAJAN B KA4ECTBE COHHBIX NPOTOKOB (ductus caroticus; 7), pna-
nawwnx B gyry. COHHEIE MPOTOKH BOJHHKAIOT H3 YHACTKOB KOPHEH a0pThl aMBpHOHa
B MPOMEXYTKE MEXILY NEpBOft M BTOPOM XaOGePHBIMH apTepHANbHBIMH AYTaMH (CM. PHC.

Puc. 133. KpoBeHOCHas CHCTEMA ALUEPHLIbI, HA
npumepe kaskalexo# aramul (Steflio caucasius).
Bua cHu3y:

1 — HapyXHaA COHHaA apTepHs; 2 — BHYTPCHHAR
COKHBA BPTCPHA; 3 — BHYTPEHHAH APEMHaR BeHa:
4 — nesas ayra aOPTH; 5 — N€BOE NPEACEPAHE;
6 — RErouHaR apTepHR; 7 - XeNYAOHEX Cepaua;
& — nérounan ena; 9 — nesoe nerkoc; f0 — we-
nynox; 17 — newuilt CeMeNHHK; /2 — BNHOCAWME
BeHMN novex; /3 — oblAA MOJBMIOWIHAA aPTEPHA;
14 — GenpeHHLe aPTEpHA H BeHa; /5 — BOPOTHaN
BeHa IOWKy; /6 — XBOCTOBMIC ApTEpHA H BeHa; /7 —
npapan nouka; /8 — Tasovan Beka; /9 — crenas
Kuwka; 20 — 6prowHan sens; 27 — 3aaHAR NONak
BeRa; 22 — BOPOTHR Bena neveH:; 23 — apTepHH
K KHUIENHHKY; 24 — TiedeNs; 25 — CTIHHMas aopra;
26 — NORKAKNHHHIIE APTEPHA K Bena; 27 — NPaBoe
npencepaxe; 28 — npasas Ayra aopTH; 29 — npasad
obulas cOHHas apTepHA; JO — NpaBbiff COHH MR MPo-
10K; 31 — NpaBAR HApYXHAR ADEMHAR BENa




100, 2). Ot npaBo# OyrK OTXOAAT Taloke o6e MOAKNIOYHYHbIE apTeprH {a. subclavia; puc.
133, 26) K nepenHMM KOHEYHOCTAM, TOC/E HEro AYTH a0pTHI CIHBAKTCA B CIIHHHYIO
a0pTy (aorta dorsalis; 25). MocnenHAS 1aéT HECKOILKO BETBEH K MeYeHH, KEMYAKY,
KHLICYHHKY, TOHALAM, TOUKAM M, HAKOHEL, Napy oBLInx NORBIIOUIMEIX apTepHit (a.

iliaca INur TB puto (a. caudalis; 76).

P Kpoeu y p . Y siuepHIl NOPUHK KPOBH PA3HOTO Ka-
HECTBA B Havasie TOCTYNAloT H3 B Y10 KaMepy XKEy,
H TIEPETEKAIOT B €10 BEHTPATBHYIO KAMepY — {HeokcHr KpPOBB

M3 IPaBOTO NPEACEPAns) Bliepead. [IPOTHB BXOXA B NPaBYIO ATy 20PTH OKAILIBAETCH
TIOPLIMA aPTEPHANBHON KPOBH, TPOTHE BXOMA B JIETOYHYIO apTEPHIO — BEHOIHAA, a
TIPOTHB BXOMIa B JIEBYIO AYTY — cMewaHHan. TIpH CHCTONE Xenynouka 3TH NOpLUM U
TIONaJaloT B Ha3BaHHKE CTBOJMBL.

Y yepenax XpoBb B CEPALE PACTPEAEIACTCH TOMHO TAK XKe, HO B BETRIEHHH KDYTIHBIX
APTEPHATILHEIX CTBOIOB €CTh OTHYHA. KAX1as NOmKIONHHasn apmpmi OTXOIHT OT MpaBokt
JIyTH 20PTH COBMECTHO ¢ OBILIed COHHOR Hx ob% GeanIMAH-
Ho# apTepHelt. COHHBIX IPOTOKOB HET, HO €CTb COCINHEHHE (Y MHOTHX — PYIHMEH-
TapHOe) NEr0YHOM! apTePHH KaxAo! CTOPOHH ¢ COOTBETCTBYIOMER TyToft aopThl. 310
TaK Ha3biBaeMbl# HOTANNOB MPOTOK {cM. C. 209, cM. pHc. 100, 5). ApTepHH K Xenyaky,
TIeYEHH W KHIIEYHHUKY OTXOLAT Y Heperax OT Nepoi QYIH A0pTH.

Y kpokoaunos, obnagatenell yeTsipexxamepHoro cepiaua {puc. 134), U3 nesoro
KENYIOUKa, TONYYAIOWEro Yepes NeBoe np 4YHCTO KpOBb OT
NETKHX, OHa TIOCTYMaeT B NPaBylo Ayry aopTh! (§), 2 M3 NpaBoOro Xeaylouka, Kyaa
4epe3 Npapoe TNPEaCcepAHe NMPHXOAHT KPOBb MO BEHaM GQNBIIONO KpPyra, HauHHaeTCs
oBwrit cTBON NErouHbx aprepuit (3). Takum o6paloM, cepile LETHKOM nogpaile-

JIEHO Ha IBE NONOBHHBI, H €CTh HEOBXOMHMBIE TP KM B 18 o
C NOMHBIM xpyros. Ho ecTb emé u nepas myra aopthl
(2), KOTOpas TCH BMECTE C JIETO! OT NpaBsoro Y, H

HECET U3 HErO BEHOIHYIO (Meokcun:uupoaauuy)o) KpoBb CHOBa B GombLLO# KpyT. OHa
IaBT KPYMHYIO BETBb K Pa3HBIM YacTAM MHLLeBapHTebHOR TPYOKH (puc. 134, I7) u e
KoHLe (/6) cnuBaeTcs ¢ MpaBoit AYroi B CIIHHHYIO 20pTY (/§), TeM CaMbiM BH3LBas
CMEILHBAHHE apTEPHAIBHOA H BEHO3HOM KpoBK. ECT Mexay myraMu aopTH W ewé
OIHO COeAHHEHHEe — MaHHULUEBO oTBepcTHe (foramen Panizzae, 9) B Tovke BIaHMHOMO
TepecedeH s Ha BhIXOE W3 cepaua. M1ak, KpoBb H3 MPaBOTO XENMYNOYKa KPOKOAWIOB
MOXeT ObITh HaNpaBleHa KaK B Manbiit KpyT, MO TErOYHOH apTepHH, TaK H B GonblIoR
XpYr — 110 NeBOM AyTe aopThl. [ToNaralot, 470 ITOT BHGOP ONMPENEAETCA NIPONYCKHOH
CMOCOGHOCTBIO MAIONO KPYTa, KOTOPas PEry/upyeTca TOHYCOM MBIILEYHBIX BOIOKOH B
CTEHKaX TaK Ha3blBaeMOr0 IETOYHOTO KOHYCA, BEAYLIENO H3 TPABOTO XEMYIONKa B CTBON
NETOYHBIX apTepul. CTEHKH KOHYCA YCaKEHH H3HYTDH KOPOTKIHMH COCIMHYTENLHO-
TKaHHBIMH BBHCTYNIAMH, TaK Ha 1 Kianau (puc.
134, B, 15), cnocobHbI! 3 heKTHBHO OTp; Th Kp Tpn npo-
TYCKHas CMOCOGHOCTb MAOTO KPYra BEMHKA, KPOBb M3 NPAaBOTO XENyIodKa WAET B
OCHOBHOM [10 IEFONHBIM aPTEPHAM, 3 HANOMHEHHE NIeBOH AYTH NIOHHKEHO, H B Heé
4epes MaHMUUEBO m‘sepc‘rue MOXET NepeTeKaTh apTePHANLHAN KPOBb M3 NpaBoH

nyru. B NErKHe He ByHK H Knanax
ocnabnser KpPOBOTOK B MaNOM KPYry A0 YPOBHs COBCTBEHHHX NOTPeOHOCTEN AErKMX,
NeBas [yra a0PThl NQTYYAET XOP W yepes oTBEPCTHE Ha-
MPaBISET KPOBb TAKKE B NpaBo# AYTH, €€ KO BCeM OpraHaM

Tesia, B TOM YHMCJIE K CEPACYHO! Mblitlie {No KOPOHApHOH apTepuH, pHc. 134, B, 19)
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Puc. 134. Cepnue cr

A — BMewHuR Bun ¢ Gpioxa; 5 — hparuent # ) «r )
Pa3PEIOM, BHIL 00 CIIHHA; B — CXeMa NIOTOKOB KPOBH B YCTOBMAX 3816pXKH HMXGHHA (B MOIBOTHOM Mo~
NOKEHHH), KOTA NETKME LIYHTHPOBEHH MOTOKOM Yepes Y. aprepun
2 — nesas nyra aopT; 3 — OBLIHA CTBON METONHALX apTepiA; 4 — PACTIVNOKENHE ([IPOCKLUAS) TIANHLLLIEDA

5 — nesoe 6— 7 — npasoe & — npasas ayra aopry; 9 —
nNaNKLLEBO OTBEPCTHE; 10 — mpaBkit 2 11 — nesuift 12— Knamansy;

13— NpaBaR MODKTIOINANSR BPTEpHS; 14 — OGLIMA CTBON CONNBIX BPTEpHH; /5 — <IEOUHMH KONYCH —
BAXOI B JETOUNYI0 APTEPHIO C IB3YGPEHHHM KNGNAHOM; /6 — KOHEUNbA OTPEIOK N€BOR IyTH 20PTHS; 17 —
apTepia K KMUIEMHIHKY; 18 — CTHNHAA 20PTa; /9 — TIOTOK KPOBH, TIOCTYIAIOLLMH B KOPOHAPHYIO 2PTEPHIO

M MOITY (10 COHHRIM apTepHAM, 74). [To cyTH Aena, cepRevHO-COCYIMCTAN CHCTEMA
TEPEKAIOYAETCA Ha PABOTY ¢ ORHUM KPYTOM, KOTOPHH OBCIYXHBACTCA NOYTH HCKITIO-
UHMTE/ILHO MPABLIM XENYROUKOM. BOIMOXHO, B CBA3M C ITHM €TI0 CTEHKM OTHOCHTENLHO
TOACTH — He TOHBIIE, YEM Y JIEBOTO.

Be AUWEPHL (1 arambl) MO CBOEMY BETRIE-
HHIO 61H3Ka K TOMY, YTO XapaKTepHO LA NSrymku. TouHo Tak xe xaxaas GeapeHHas
BeHa (cM. pHc. 133, 14) paIBeTRIAETCS Ha BOPOTHYIO BEHY NOYKHM (1.5) M TA30BYIO BEHY
(18), xotopas, i napoit, ¢ BeHy (20). Ho anech
B BOPOTHBIE BEHB MOYEK C3ANM BNANAIOT eI MapHRIE BETBH XBOCTOBON BeHH (/6).
BpiotwHas BeHa OGBEIMHAETCA ¢ BEHAMH OT KHIIEYHHKA B BOPOTHYIO BEHY NEHEHH.
INapa BBIHOCALIMX BEH MoYeK (12} TAHETCA Blepea 10 60KaM OT CIIHHHOMR a0pThLE, 3a-
TeM BOWIE 1PaBOH TOHAIM 3TH BEH OBBEHHAIOTCA H 06Pa3yIoT 3aRHIOK NOYIO BEHY
{21), xOTOpasA TYT Xe TIOTPYXKAETCA B UIHHHMA OTPOCTOK MEYEHH H MIPOHH3MBAET e€,
TIPHHHKMas BHYTPH He€ neyé BeHRL OT YacTH Tesia KpoBb cobupaer-
CA B IPaBOC MPEACEPAKE MO ABYM CHMMETPHYHMM MEPEAHHUM TIONKIM BEHaM, Kaxaas
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M3 KOTOPHIX QOPMHPYETCA CAMAHMEM HapyXHON SPEMHON BeHsl (37), BHYTpeHHel
APEMHON (3) H NONKMIOYHYHOI BeHM (26). OT NErkux BRO/b TPAXEH K CEPALY TAHETCA
enMHas NéroyHas seHa (8).

Opraum Taaobke { KH€) TIOYKH ALlepHu (puc. 135, 7)
MPEACTARIEHDI TAPOH NIPOAOALHO BLITAHYTHX KOMNAKTHLIX TeJ1, CILHO CABHHYTHIX Ha-
324 M AaXe HEMHOTO 3aXOAALIMX 32 KnoaKy. Kaxaas nockinaeT KOPOTKHA MOYETOYHHK
(&) B CIMHHYIO CTEHKY KN0akid. OTBEPCTHE YIKOTO H UIHHHOTO MOYEBOTO NYy3nipA (/4)
OTKpLIBAETCA Ha GPIOLHON CTEHKE KIIOAKH NPOTHE OTBEPCTHH MOYETOYHHKOB.

SILWEPHLLI CIOCOBHL KOHLEHTPHPOBATh MOYY, OCTARNSAS B Helt Beero 7 % BOMbI.
ITopuns Tako#t MOYH BMIAAKT, Kak GeloBaTHA KaMelleK, COCTORWKI Ha 93 % M3
MO4EBON KHCIOTH. B TO Xe BpeMs NoaoGHO APYTHM PENTHIMAM, HO B OTIHYHE OT
NTHL ¥ MNEKOMUTAIOWMX, ALEPHULI HE MOTYT PeabCcOPOHPOBATL BOLY HI NIEPBHYHON
MOYH TPOTHB OCMOTHYECKOTO TPAIHEHTA (TIOCKATLKY He HMEIOT NeTens Tete B moyxax —

cM. €. 405 M cM. pHc. 175). Haba y Y ThIX DENTHIHHA BO3-
MOXHA TQTbKO Garonaps upe: #HO HHaKoA . KHCOTHI, B
BHIE KOTOPOR MeyeHsb CBAabiBaeT aMMuak. Ha kry o6pa X

apTEPHO/IaMH, B [TPOCBET KAHANBUEB (B GOYMEHOBb KATICY/IN) CHOM apTepHansHOMO
[IaBICHHA BEXKHMAETCA Na3Ma KPOBH, 06Pa3ylolian NepBHIHYI0 Moxy. [lo Mepe nsu-
KEHUS N0 UIBUTOMY KaHANbLLY SITHTEHM €10 CTEHOK AKTHBHO HIBEKAET H3 NEPBHYHON

Puc. 135. Movenonopas ciHeTeMa camua
aramu {Stellio caucasius). Bua cuusy:

1 — CIMHHaA 30pTa; 2 — NIPHIATOK CEMEHMMKA;
33— , 4 — PYAMMeNT

5 — ceMANIPOBOA; 6 — Ta30BaA BeHa; 7 — MON-
Xa; & - BTOPHUHMI! MOMETOUHNK; & — NapHKR
XonynsTHBHMH opran (hemipenis); 70 — Bo-
POTHAA BEH2 MOUKH; [] ~ KNORKANBMAA wWeNs;
12 — xBocTOBaN apTepuA; 13 — MPAMAR KMUI-
Ka; /4 — MoUeBOA Ny3Mps; /5 — BMMOCAILME
BeHM Noyek; /6 — OCHOBAHHE 3aaHeR NonoR
BeHN; /7 — npaBbif CEMEHHHK
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MO4H [TIOKOIY, aMHHOKHCIIOT!, BHTAMHHEIL, 3nex1-ponmu {npexuze Beero, conb). Bos-
HHKLIAS B PEIYALTATE PA3HHUA OCMOT MeXay nepl O MOHOR H
KPOBBIO CIIOCOBCTBYET NACCHBHOM AMGIyIMH BOAL! CKBOIL CTEHKH KAHANBUEB B KPOBb.
Tpu maneimemM NOBLIUIEHUH KOHUEHTPALHH MOYEBON KHCIOTB 3TO KpaftHe Mano
pact €T B OCAOK ¥ TAKHM OGpPaloM yNanseTcs W3 pac-
TBOpa. Moya B BHIe 6eJ10i KALIMLE M3 KPHCTALIHKOB MOYEBOMA KHCIOTE! CTEXAET N0
MOYETOYHHKY B KJI0aKY, II€ MOXET e e€ 06e: B0 ROCTHXEHUS
YNOMAHYTOTO BLILIE LIOKAIATENS.

INosnonsie opranm. Y camua afueBHAHNE ceMeHHHKH {puc. 135, J7) nonseteHbt

Ha GPBIKENKE K CTIMHHON CTEHKE TIONOCTH; K TIDHJIEraeT NpH-
[ATOK CEMeHHHKa {2}, OCTATOK T TNIOYKH {Me ), ur ponb
Mexay " ( Yol KaHanom; 5). IMozaaun

FOHa/Ll PacTioNaraeTCA MATEHbKHH NaNbLICBHAHLIA HaanoueuHHK (). CHILHO HIBHTOR
CEMANpPOBOA NP BNafleHHH B KN0aKy OGLEAMHEH C BTOPHUHBIM MOYETOUHUKOM.
B KOHUB NONepeuHol K10aKanbHo#M wenn (//) y caMUoB AIepHIL M 3MEA OTKPLIBAIOT-
CA NapHbie KONyIATHBHBIE Opranel (9), B X TTONOCTAX

XBOCTA. ITO TONCTOCTEHHBIE MELIKH, COCOGHDIE HabyXaTh 3a CHET NPHTOKA KPOBH M
BBIBOPa4HBATHCA HaPYXYy. Bynyuu BBeeHbi B KNOAKY CaMKH, OHH CHOCOBCTBYIOT BHY-
TPEHHEMY OTIIONOTBOPEHHIO.

Y caMUoB KPOKONWAOB M HEPENAX BHYTPH KIOAKH HMEETCS HENAapHBI, XOTH M
NPOONBHO PAMIBOCHHBIA, KONYIATHBHLI opraH. [Ipn HabyxaHUM OH BBIIBHIAETCR
32 npenesl KI0aKH.

Y caMxy arampl SHIHUK (CM. pHc. 131, /2) MmeeT BUA BHHOTPANHOM! TPOMIK H3
Pa3HBIX MO BENHYHHE PONNHKY/IOB (CONEPXALIMX BHYTPH AHLEKIETKH Ha PAIHBIX CTa-
IHAX HaKOTUICHUA XeTKa). C60KY OT rOHaabl UIMPOKO#H NEHTOM NPOXOAMT ARLEBON
(MI0/LtepoB KaHat; 14), Hes BRepean (8). 3aaHuM
KOHLIOM AH1€BON OTKPHBACTCS B KJI0AKY BIEPEAN OT OTBEPCTHS MOYETOUHMKA.

O630D 3KOAOrO-: HY@CTKHX 3 P 7

PenTiMy — MOMKHAOTEPMHbLIE XUBOTHBIE, HMEIOT HEMOCTOSHHYIO TEMNEPaTypy
TEla H NPHTOM 3KTOTEPMHBI, JABHCHMBI OT BHEUIHHX HCTOYHHKOB Terta. np“ OTCYT-
CTBHH TEMNEPATYPHONO TPAIMCHTA, HaNpPHMED, B TEPPAPHYME ITH XHBOTHLIE MMEIOT
TIPaKTHYECKH Ty XKe TYPY, 4TO H ¥X cpena. B ecrectBeHHON xe
0BCTaHOBKE, KO XHBOTHRIE MOTYT CBOGOIHO NEPEMEILIATRCA MEXIY HArPEThIMH H
TIPOXTAIHEIMH MECTAMM WIH HIMCHATD TIOJIOKEHHE TN N0 OTHOMIEHHIO K HCTOYHH-
KaM Tefia, PENTIIHK CNIOCOGHB TTOLIEPXHBATL CBOKX BHYTPEHHIOW TEMMIEPATYpy Ha
TIOYTH NOCTOAHHOM YpoBHe. Tak, HanpuMep, Texacckas rayxas uryaHa Cophosaurus
fexanus B TE4EHHE BCENO IHA 32 cyér 0 TIOBEAEHHA
NOMNEPXHBATh TEMNEPATYPY Tes1a Ha YpoBHe 38,5 °C, HecMOTPA Ha 3HAYHTESIBHAEIE KO-
NeBGaHUA TEMNEPATYpsl BOMIYXA B ITOT NepHoR. BONBIIMHCTBO PENTIIMM CTpeMUTCR
TIOAAEPXHBATE TEMNEPATYDPY HA CTPOFO ONPEAEIEHHOM # MOCTORHHOM YPOBHE, KaK
TIpaBUIIO, COBMANAIOLIEM ¢ TEMIICPATYPHEM OII LeATENLHOCTU 60, Ba
THIUEBAPHTENBHBIX (ePMEHTOB (0konio 40 °C). Y raTTepuy, camol «xonononio6uBoits
PENTIWIHK MUpa, TEMNEPATYPa Tesia B NEPHOL OGKUYHOR 1A HEE HOYHOR AKTHBHOCTH
ocTaércs Ha ypobHe 6— 13 °C. TemnepaTypHuie NPENOYTEHUS BHOOB C HOYHOM ak-
THBHOCTBIO M §QNILIIMHCTBA AHEBHLIX IMelt OGBINHO NeXaT B npenenax 29— 30 °C. s
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MHOTHX DENTHAHA YMEPEHHOrO MOACa OGA3aTENIbHA IUMMHSIA CIISHKA, T.€. IPOROIKM-
TeNbHOE NMPeGHBARKE B YCIOBHAX HEOGWMHO HHIKOM TeMMEPATYPH {Cpefibl X TeNa), HTO

1A HO oro HX PENPOAYKTHBHOIO (PHIHQNOTHYECKOTO
uMKia. B nepron CNAYKy SHepreTHYeCKHe MOTPEGHOCTH CHUXAIOTCA 10 MMHUMYMa,
nouTH NAIAKT Cep) 7 PHTM H CKOPOCTh KPOBOTOKA,

PEIKO CHIXAKTCA NBIXaTEbRAS AKTHBHOCTb, AEATENBHOCTD BLUIETUTENBHEIX OPIAHOB,
3G DEKTUBHOCTL MMMYHHOMN CHCTEMBI.
Tpu BRICOKOM TEMNIEPATYDE H HEMOCTATKE MUK PENTHIHH BHICTPO TEPAIOT B Bece,

KY YPOBEHB HX B ITHX CYUIECTBERHO Bo3pacTaeT. Ofi-
HaKO M TIDK HHIKHX TEMITEPATYPaX DENTHIHH TOXE MOTYT TEPATh MacCy H3-3a PeIKoro
CKOPOCTH B 1eNOM, NpH MIOGRDX YCIOBHAX YPOBEHD OCHOBHOTO

06MeHa {6a3aNbHOMO MeTabonu3Ma) COCTABNAET ¥ PENTHINR Beero 10— 20 % TaxoBoro
TOMOFOTEPMHIIX {«TETLIOKPOBHBIX») XXHBOTHBIX. BEpOATHO, HMEHHO NO3TOMY MOJARMA-
1o1ee GONBIMHCTBO PENTHIHH! OKA3bIBAIOTCH HECNIOCOGHRIMMH BLIIEPXHBATh LTHTE b~
HuE PHINYECKHE HATPYIKH H AIOTCH KOPOTKHMH B XOOE KOTOPbIX
HCTOYHMKOM IHEPTHH UTS MYCKYJIBHBIX COKPALUIEHHA CITYXHT IMHKQIH3 — aHa3PO6HbIN
pacnazn [IOKO3L! 10 MOIOYHOM KHCROTH. [JIHKOIN3 OGECTIEIHBALT PETTHINAM OHCTPLIA
AOCTYN X MCTOYHHKAM 3HEPTHH, HO CHOCOGCTB)’CT HaKOINEHHIO B KPOBH MOJOYHOH
KHCJOTH. TO 3HAYHTENLHO CHHXAET KHCIOPOAHYIO EMKOCTh KPOBH, MOCKONBKY NIPH
TOAKHCIEHHH NAKAET CPOACTBO MEMONIOBHHA K KHeTopomy (cM. c. 151). OaHako 310
Xe OBCTOATENBCTBO NO3BONAET PENTWIHAM JIErKO NEPEHOCHTDL GobmHe nepenagu B

nx Tak, IMEH, H 6e3 Tpyaa
r T 61 Bar b HHCTOrD 230Ta B TeveHHe 30 MM, a 9epenaxy —
B TEYCHHE HECKONBKMX Yacos. [paria, MOJHOE BOCCTAHOBNEHHE AKTHBHOCTH focne
UTHTENEHOTO P O 3HEPT ¥ Hepenax TAIOKE HECKOTBKO 4acoB.

TIpH HMIKHX TEMIEPATYPAX YPOBEHb METAGONHIMA Y NPECMBIKAIOUIHXCA HEBRICOK, HO
B uHTEpBane oT +30 1o +40 °C OH CyIIecTBEHHO BOIPACTAET, NOIBOIAA KMBOTHHM
NIPOARVIATH HCKMOYHTENBHYIO aKTHBHOCTB. ¥ BCeX IMeA 3aTPaThl 3HEPTHH ITaXe Nph
GLICTPOM IBHXEHHH B CDEIHEM JHAYHTETBHO HHXE, YeM Y LUEPHLL CXOIHOTO pa3Mepa
o Maccul (Bcero 31 % 3aTpar mocneaHuXx).

XOTH B HOPME ALIXAHHE Y NETKHMH, NIPH peliao-
eR POJIH IPYOHOMA KIETKM y MHOTKX H3 HHX, 0OCOGEHHO Y ALIEPHL, B AKTe ABIXaHHA
MOTYT Y4aCTBOBATH M ABHXEHHA IHA POTOINOTOMHOH MONOCTH, HacTO CBA3AHHBIE C
BEHTHIALHEH OGOHATENLHBIX OPraHoB, a He NErkux. OGHapyXeHO, NTO Y SIEPHL Abl-
XaTe/ILHBIA PUTM B GOJBILIOA MEpE JABHCHT OT TeMNepaTyDPH Tesia. Tak, Y MyCTRIHHOR
uryansl { Dipsosaurus) NpH NOBBILIEHH TEMIEPaTYPH Tefla ¢ +32 10 +44 °C anxaTenb-
HuIt pUT™M BO3pacTan ¢ 9 10 59 ABMXEeHHUI B MHMYTY. ¥ TaTTEPHH 3aDErHCTPHPOBAH
Cambift HM3KHA Ang ABIXa P PHTM — OIHO JBIDKCHHE B 4ac.
Ho 3aT0 y MEKOTOPBIX METKHX SWEPHI] NIPH BRICOKOA OKpYXaiollelt TeMnepaType oH
MOXET JOCTHTaTh 180 ABHXEHHMI B MHHYTY.

B ALD@HHK KPOKOAKTOB NOMHMO mH.uap'n-rux U1 AMHHOT JBIKEHHH pEGEp BaNHRA
BKJTAJ|, BHOCAT N1BA TCJIBHAIX Bo-mepBix, 310 nepe-
MELIEHHE NIE9eHH Hasan HanonoGue FIOPIULIHA TIPH COKPAIIEHHH 0COGOR MEILULIE, KOTOpast
TAHETCR BEPEN OT TA30BBIX KOCTER, OXBATHIBAS BHYTPEHHOCTH CIOEM MTPOJQNBHEIX BOJIO-

KOH, H Ha3BaHa aKachpar 1. OGpaTHOE MeyeHn

MuI GproiHoro npecca. Bo-BTopeix, 3TO Tak HA3KIBAEMEIH TA30BRIA ALIXATEILHBIR
MEXAHNIM, OTTHCAHHBIR pauee {cm. ¢. 258), — BBEPX ¥ BHH3 J106] Kocteh
BMecTe ¢ 6 06BEM NONOCTH.
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Y wepenax BEHTHIAUMH NErKMX CTIOCOGCTBYIOT Pa3NMuKble IPYMIMBL MbILIL-
AHTAaTOHHUCTOB. BRUIOX OCYLIECTBARET MBILIUA, CKMMAIOWAS BHYTPEHHOCTH (TPOHIBO-
MHast GPIOLIHONO NPECca), a TaKke HaGbop MENKHX MBILIL, HATATHBAIOLLMX OKPYXAIOLIYIO
Jérkue GpIOLIMHY (TU1eBpY). [JTaBHBIA MEXaHH3M BIOXa — NPHpallieHHe 06bEMa TONOCTH
NAHLMPA BCCICTBAE BLIPABHHBAHMA MATKONO BOTHYTONO AHA DIYBOKMX HHULI, KYJa Yepe-
NaXa PRYET KONEHH. OHO TIpH noncT 0 KOXKY
TOHKONO MYCKYJILHOTO [U1aCTa (TaKXe MBI 0 npecca).

Y GONBIIMHCTBA 3MEA PA3BUTO JHLIB NIPaBOE NETKOE, 2 NEBOE PYIUMEHTAPHO; Ha-
JMYHE HYHKIHOHHPYIOUIETO NEBOTO JIETKONO CYUTAETCA NPHMUTHBHALIM NIPHIHAKOM.

Y NpecHOBOIHBLX Yepenax MOMHMO JIETOYHOTO QBXAHMS IPUCYTCTBYET W BOXHOE,
OCYILECTRIAEMOE YEPE3 BLICTIIKY KIOAKH H POTOIIOTOYHOR IONOCTH, @ TAKKE CTEHKY
MO4EBOTO Ny3bipA. Bce NMPeCHOBOAHbIE Yepenaxu NpH UIHTENLHOM (B TEYEHHE He-
CKOIBKHX 4acOB) NPeGLIBAHUM NOX BOXOH M 0COGEHHO B NEPHON 3MMOBKH HCTIONB3YIOT
NPEHMYILECTBEHHO LIMKQMH3.

JIumaTHIECKaA CHCTEMA XOPOLUO PAIBHTA Y NPECMLIKAIOLUMXCA, HX TUMbaTHUECKHE
COCYIN LUKPE, YEM Y MIEKOTTHTAIOWIHX. OXHAKO TUMbATHYECKHE YT, TOe HIET pas-
MHOXCHHE GEMbIX KPOBAHBIX Teel NHMGOUNTOB, ¥ PENTHIHA OTCYTCTBYIOT, HX MECTO
3IaHMMAIOT OGLIHpPHbIE TuMpaTHIECKHE UKCTepHRI. MiMeeTca napa anmdaTHueckux
Ceplel — MOMBIX ABYXKAMEPHHIX MY3HPLKOB C TOHKHMH MYCKYNIBHWMH CTEHKAMH,
KOTOPHIE TIEPETONAIOT NUMbY B LIMPOKYIO GPIOIIHYIO UKCTEPHY, 3 OTTYA2 — B IPYAHbIC
KaHanbl, B & M TIODKTIOHHYHBIX BEH.

Bbo 'BO 1IpEC — XHMILHKKH, 3aXBaTI ULy
XOTA Y HEXOTOPbIX NPEACTABHTENEN KIacca B JIORTE JOGHYH yHaCTBYeT H A3bIK. Xame-
NEOHB! CMOCOGHM BHOPACHBATL AIMK Ha PACCTOAHHE, MOYTH PABHOE JUIHHE CBOCTO
Tena (cMm. ¢. 261). ¥ Bapanos, Mexompux APYTHX ALIEPHU K ¥ IMEH Pa3IBOEHHEBI A3KIK
CNYXHT JIHLUb OPraHOM T npobu ans OpraHa, Tem
CaMbiM Y4aCTBYS B OGOHATEIBHON opneurauun,

3y6it GONBIIHHCTBA PENTWIHA HMEIOT POCTYIO KOHMYECKYIO POPMY M CMEHSIOTCH
MHOroKpaTHO. HanpHMep, y HUILCKOTO KPOKOQWIA, AOCTHIUIETO LTHHEL Tena 4 M,
KaxXawi 3y6 yXe ycren cMeHHThCA 45 pas. 3axpaT DOGLINH OGLIMHO OCYLUECTBASETCH
BLICTPBIM OBHXEHHEM TONOBH (Y SLIOBHTHIX 3MeH CKOPOCThL Bpocka oKoso 2,4 M/c),
NIPH NOJBOMHOM OXOTe (B TOM YMCIIE Y Yepenax) oH HaeTCH
ZIEeACTBHEM IJIOTKH.

K 4HCTy OBARTaTHBIX XHIUHHKOB CPEQM PENTHAA OTHOCATCH KPOKOLHBI, 3MEH
H HEKOTODbI¢ ALUEPHLIB (HATIPDHMED, TEKKOHH, BADaHH, XaMeIeOHr). CyxonyTHhie
4epenaxH B MEPBHE TON XKH3HH TIATAIOTCH TNIP BEHHO Gec 8
CTaHOBSACH ¢ BOIpacToM BeE Gonee H Gonee PAaCTHTENLHOAIHbIMH. Mopckue u nipe-
CHOBOJIHLIE YEPENaXH MOTYT NOTPEBAATE H KHBOTHYIO, H PaCTHTENbHYIO mHLy. Lis
MHOTHX SILLEPHI] XAPAKTEPHO npHYEM BO
HEKOTOPBIE H3 HHX (KPYITHBE CUMHKH, HTYZHH, araMOBHIE) MOTYT ITHTATACS MOYTH HC-
KJIIONMTENBHO PACTHTENRHOM NMHILCH. Y3Kad NHILEBas CICUMANU3ALIAA BCTPEYAeTCH Y

penTimit peaxo. I MOTYT GIYXHTD D. itidae) u
asuarckue (pon Elachistodon) a TaKxe
3MeM (! B0 Dipsadi HCKJTIOMHTCIEHO YIHTKAMH, H CJICTIYHbI
ficTBO Leptot: idae} B IHTAaHHH TEPMHTAMH.
CoHHEIE Xenesbl y GONbUIMHCTBA PEMTHIKA PA3BHTLI XOPOLIO M BRUIEISIOT OGHIL-
HBIR Cexper, 3 # onHaxo TeNbHBIX GepMeHTOB. JIHWE ¥
ANOBUTHIX 3Meft M AMEPH SUOBHTBIE XKETE3LI BI-
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HENAIOT B COCTABE ANOB MHOT M I ITHYECKHE
{pacuieruistioltne 6eok) pepmenTsl, crnocobeTaylomHe Goee GLICTPOMY NepepapHBa-
HHIO IPOTIOYEHHON A06bIM.

OCHOBHbIE (bYHKIIHH IEYEHH COCTOAT B 3aMACAHHMK YITIeBOLOB B hopMe KHBOTHOTO

Kpaxmana (IJIMKOreHa), CBY3NBAHHH (B BHAE # KHCao-
Thi, PeXE —-MOYEBHHMLI), PAIOKEHHH reuomoﬁmqa M3 OTXHKBLIMX 3PHTPOLIHTOB H
XKEMYH, TPORYLHP! B XOf€ 3TOro C 3 dexTHB-

HOCTb MCTIONL3OBAHMS NUILKM PEMTHIMAMH NOCTHTaeT 80 % y HaceKOMOARKHIX GOpM
H nafaet 10 50 % y pacTHTeNbHOANHMX. Bpema nonHoro TIDOXOXIEHH TIHLLH epe3
KH it TpakT T, y X 3eNEHBIX Ye-
penaiuek {(Chelonia mydas) npH oNTHMaNbHOR TeMnepaType 394 4, npHyém GonbLuyo
4acTb BPEMEHH 3TOT MaTePHaN (XHMYC) HAXORMTCA B TOACTOM KHiueyHuke. Hanpotus,
y 3meit 6onbluylo yacTs BpeMeHH (00 80 %) NMILA NepeBapuBaeTCA B XKEYAKE, TIPH-
YEM BOJIOCH], TIEPbA, KOTTH H 3y6hl KMBOTHEIX BHIXOMAT ¢ GEKATHAMH NPAKTHYECKH
HE H3MEHEHHBIMH.

Y pentianii pona cocrannser 70 % Macchl Tena. BOABLIMHCTBO PENTHIMA HyXOaeT-
Cfl B IOCTYIIE K OTKPWTOR BOAE, KOTOPYIO OHH MBIOT, TGO BTAMMBAsA BCACKIBAIOIHAMM
LBH TJIOTKH {° 3MeH), 60 nakas ALKOM (Allepuub). OaHako
MHOrHE BHIB! IPECMBIKAIOIMXCSA NBIOT BOMY JIMLIb H3peKa, APYTHE He TLIOT e€ COBCEM,
TIoNy4as HEOGXOAHMYIO HM BAArY C THILER WIH 32 CYET METAGOTHYECKOrO OKHCIIEHHA
KHPOB. B CYXOM BO3IYXE NPH BHICOKHX TEMNEPATYpaX PENTHIMH TEPAIOT BOIY 3a CYET

c H nyTelt U NETKHMX, a TAlOKe Yepea KaXy. YPOBeHs
JTHX IOTEPb Y CYXONYTHBIX XHBOTHEIX OTHOCHTELHO HEBETHK H COCTARIAET 3a 104 ot
0,015 (. nii nono3-GeryH, Me ) 0o 2,4 % MaccH Tena (1ue-

CTHAHHeRYaTLH CUMHK, Scincus sixlineatus). ¥ NOAYBOOHKX Xe PENTHINIA, HarpUMep
KPOKOAHIIOB, IOTEPH BOAK 32 CYET HCMIAPEHHA C KOXH MOTYT GbITh CYUIECTBEHHO BhILIE.
Tak, y MMccHcHNcKoro annunraropa {Alligator mississippiensisy npy Temneparype 38 °C
3TH NOTEPH COCTABHIH 3a 10 ¥ 10 % Macch Tesla XMBOTHOrO. B cpeanem noxasarenk
BIaronoTeps, & X M KOXH, OKa3b1BAIOTCA Y KPOKOAH~
1108 (| it ) B 20 pa3 BeiLUe, YeM Y OGHTAIOLIHX B MYCTHHE
penTwini. Haxoasch B Bone, KPOKOAWIN MOMOWAIOT BOAY NOKPOBAMH MOYTH € TOH
Xe CKOPOCTBIO, YTO H TEPRIOT €€ Ha CyLIe Ja CYET HCTIapEHHS.

KOnuyecTso BLISTAEMON DENMTHIHAMH MOYHM B HOPME HEBEJIMKO M B CPENHEM CO-
CTaBAET OKOMO 5 % TOro, YTO XaPaKTePHO ANA MIEKOMHTAIOUIHX. BaXHO OTMETHTS,
YTO MPU 3TOM MOYa PENTHIHN OCTAETCA IMIOTOHHYHON MO OTHOLIEHHIO K M1a3Me
KpoBH. [IpH H3BKTKE coel B OPraHM3Me DPENTHIMIA, B HACTHOCTH Y MOPCKHX O6HTa-
Tesieit {MOPCKHX Yepenax, aMeit, T 1] HIYaHBI}, 2 TAKXKC
y GONBIIMHCTBA PENTHIHIA-XHILHHKOB, THIIEPTOHHYECKHE PACTBOPH BRACNANTCA
3KCTpapeHaNbHLIM NYTEM (B 06X0L NOYEK), T.€. C MOMOLUbIO OPOHTANBHLIX H HOCOBBIX
XeNE3, Y KPOKOAWIOB e1UE H MOABLAILYHLIX, 3 Y HEKOTOPHX MOPCKHX IMeit — HEGHBIX.
ITyCTBIHHEIE ALLEPHUN ¥ 3MEH OOBIYHO BLUIEITIOT HIGHTOK COMIEH Yepes HOCOBHIE XeTle-
3bl, OTYErO Y ITHX BHAOB YACTO BOKPYr Hoanpeh ¢

Ana. pu. B THH CTHMYSOB Y GOMBLILMHCTBA penTH-
JIMH, 32 KCKU yepenax JIOB, Y4ACTBYIOT NBE HE3aBUCHMO
AeHCTBYIOILME PELETITOPHBIE CHCTEMBL — OPraH OGOHAHHMA HA BOIYXE H BOMEPOHaA-
BIbHBI (WIH ) opraH. ¥ bIX hopM (. Dhie araMoBbie, HIya-
HEL, B) 06e TOPHBIE CHCTEMB CHIBHO DEIYIHPOBAHB.

HanpoTHB, ¥ Ha9¢MHBIX ALIEPHLL K IMER 110KAIaHa BAXHAA PO/ib, KOTOPYIO OGOHANHE
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HIPaeT NPH PacTO3HABAHHU NONOBbIX APTHEPOB, 2 HHOLNA, NO-BUIMMOMY, X IPH NO-
HCKax A0GHUYH. BaXHYIO PO/ib B OTEICKAHHK NAapTHEPOB W BHGOPE MpPeANOYHTAEMON
TIHILIK HTPaeT ¥ HaIEMHbIX H 1X yepernax. Y penTHini ¢ my6oxo
PA3TBOCHHEIM A3BIKOM {BCE IMEH, BaPaHH, SWO3YGH H MHOTHE APYTHE ALIEPHLET) K ¥
HEKOTOPbIX ALUEPHLL C OKPYTTBIM KOHYHKOM A3bIKA (CLUIMHKH, I€KKOHB) Da3BHTHE AKOG-
COHOBA OpraHa IOMHHHPYET Hall TAKOBbIM COGCTBEHHO 0GOHATeNbHOTO oTaena. Moka-
3aHO, 4TO OBLIKHOBEHHBIN YX { Natrix natrix), npecienys 1061y, OAL3YETCA TOILKO
BOMEPOHAIATLHLIM OPTaHOM. Y rPeMydux 3Mefl OTMENAIH XapPaKTEPHYIO JAUUTHYIO
PeaKlHIO Ha ITPHCYTCTBHE MX BEXHLIX BParos — pa: X

IMEH H ApYTHX odHOodaroB (OXOTHHKOB Ha 3MEH) — H AaKE Ha JaMNax NONCTHIKH H3
yOeXHLI 3THX BUIOB.

Jlns GOALLIMHCTBA PENTHAKK C AMEBHOH AKTHBHOCTBIO 3peHLe, MO-BUIHMOMY,
CITYXKHT O BIM TPOCTPAHCTBEHHOR ODHEHTALIMH, B TOM
YMCIe WIS BOAHEIX H APEBCCHRIX OGHTATENEH. B IDECCHPOBOMHEIX ONBITAX ¢ PAITHY-
HBIMH SLIEPHUAMM BLITO NOKAIAHO, HTO OHH YBEPEHHO PalnH4aioT 5—8 upeToB, B
TOM YMCJIE KPACHHIM, ODAHXEBH, XETTHIM, XKEITO-IENEHNI, CHHHUIT H GHONETOBRIHA,
2 TaKKE PAVIHYHHE T ceporo. ¥ 0B M IMeH TH K pai-
JIKYEHUIO LBETOB OGHADYKHTL He yaanock. CeRILENbCKHE HETIONHHCKME Yepenaxy B
IKCTIEPHMEHTE PAVTHYATH CHHMM, ICNEHHNA H KDaCHHIH! LUBETA, a HONOTHBIE Yepenaxy
oxasamice 0COBEHHO YYBCTBHTEBHNMA X ITHHHOBOJHOBOR YACTH CITEKTPa BILIOTH

ao 0 Hany .Y 6 TBA X qyepenax

NajoueK TMPUCYTCTBYIOT M TPH BHIA 8 X TIp > K
MY M XETTO-3e1EHOMY 11BETAM. ‘{e‘rupe THITA UBETHBIX MACIAHBIX

Karens, MpHCYTCT! B HTENEHO ¢ cpeau HHX

5 enexrpanbHuX Kiaccos, OCTpoTa :pemm O NaHHLIM FKCIIEPUMEHTOB, ¥ GonOTHOM
Hepenaxu NPHMEPHO B 4 paja Bhlllie, YeM Y NPLITKOH ALIEPHLEI, M NIPUMEPHO B 5 pa3
YCTYNaeT ocTpoTe 3peHus Ax IpeHHUs ¢ Ha BIHIKYI0
MUCTAHIHIO OCYIECTRIACTCH ¥ Gonbu.muc-raa PENTUTHET PACTIONOKEHHOMN 110 NEPHMETPY
ero Gonee BLINMYKILIM. Y 3Melt XpycTamuk
He:macmqeu {BUIMMO, BCIEACTBHE BPEMEHHOR PEIyKUMH IMa3 y POIOLIMX NPEAKOB),
CeUHaTbHad MHILUA BHIBHCAET €r0 BNEPEN M AenaeT a3 Gonee «GaH30PYKHM».
Y KPOKONWIIOB H HEKOTOPHIX FEKKOHOB XOPOLLIO PA3BHTA OTPANAIOLIAA BHICTHIKA INaja
32 ceTHaTKO! — 3epkaiblie (tapetum lucidum), yaBausaioliee OCBEIEHHOCTD CETYATKI

W TeM CaMBiM HYBCTBH b /123 HOMHBIX XUBOTHLIX (OBnanaresneft
«CBETAILMXCA» IMal). 3paqyok IM1aja HMeeT Y PeNTHAHI pajdHoo6pasHyo dopmy, YTo
CKOPOCTL Ha & H U i IMEHT CTEne-

HH NEPEKPHIBaHUA CBETOBOTO NMOTOKA. Tak, Y AHEBHLIX AMEPHLI, HEKOTOPLIX HOYHBIX
MODPCKHX 3Me#t W BCeX Yepenax 3pavyok okpyrofi GopMel. Y KPOKONWOB, raTTepu,

6QNBIUIMHCTBA THTOHOB, TARIOK M T 3padoK BepT 18, NOYTH
MT] TNpH Y & TH, HO € B
wesan CEDHH Kpol oTBEPCTHAL O Ny Ty

PENTHIHA OKOJIOIMASHHUHKEIE XENeal — ClE3HAA M rapneposa MepBas crabo passuta y
IMEH, HO THIEPTPODHPOBAHA Y MOPCKHX HEPENAX B CRSIH CO CBOEH.PAMBIO B BEUIENEHMM
AIEKTPQIHTOB. ¥ DENTIIMA XOPOLLO PAIBUTH MOABHKHLE BEKH — HHXHEE, BEPXHEE i

Y ameit, 6o Ba , a
TAaKXKEe HOYHBIX H HEKOTOPLIX CLIMHKOBBIX ALUEPHLL BEKH COMKHYTBI M CPALIEHLI, HHKHEE
TIPEBpALLEHO B IPOIPAYHBIH LIMTOK, MO KOTOPHM UMPKYIHPYET OMBIBAIOIIAS POTOBH-
uy crésHas b, Y Tened MX CEMEHCTB ALLIEPHL U raTTepHH
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HMEETCA TEMEHHOR IMa3, KOTOphIft POpMHP: KaK TOHXOW KPHIIUM

TIPOMEXYTOYHOTO MO3[a BiEpeH OT H, Y, CTYXHT BIM
IO3UMETPOM.
Cayxoean PENTHIHI onp SIMH CTPOEHHS
1 GYHKUHOHHPOBAHHA KaK BHYTPEHHETO, TAK H CPEHEro yXa. Uepenmaxam ¢ HX OTHOCH-
TETBHO TONCTOH M HO TIEPENOHKO, TAXENOH
CIYXOBOH KOCTOUKOH H HH3KHM ¢ TOM (ot fAoALH
K TO OKHa Y YEPEMAX B CPEAHEM PABHO CEMH)
DOCTYNHH AR BOCTIPHATHA JHILbL HHIKHE YacTOTH 20 500 — 1000 . Y vewyAvaTeix
PENTTHAKA C XOPOLLO Pa3IBHTHM yXOM xa

HapYXXHBIM CJTYXOBbIM MPOXOIOM, HCKITIOSHTELHO TOHKA (Y TeKKOHOB — 0 4 MKM) H
OBIHMPHA, YeM JOCTHIAIOTCA BHCOKHE KOMDDHUHCHTH yerieHns (oT 40 no 180).

MHOTHe pPenTHAHH WHNAT, PE3KO BRUILIXAN BOMYX H3 JNETKHX (IMEH, HEKOTODLIE

W ap.). b PHE IMEH T [POMKOCTD

TaKHX 3BYKOB, nenas OTIEN K TeM CaMblM pacTArMBas

NEPEAHHA OTIeN ETKOIO, TaK HAIWBAEMOE TPAXEHHOE NETKOE, Mrpaiolliee B JaHHOM

ciy4ae pOJib PEIOHATOPa ANS YCWICHHS 3syka. Hepenxo y penTmamit ncnonssyot-

Cfl PaJHOTO PONA CT ¢ p 0 pona
CKPHIIBI) KaK HCTOYHHKH NPEnyNnperH ornyr HIH OT X
curHanos. Tak, y necyano#t abw (Echis cari Y ramoxu H ad -

cKoro aitueena { Dasypeltis scabra) nvnvaThie Yeiyd Ha GOKAX Tela HATAIOT IPOMKOE
Tipenynpexaoliee WypLaKKe, KOTIa KHBOTHOE TPET GOKAMH APYT O Apyra yqacrxu
TeJIa, YIOKEHHOTO IVIOTHEIM 3HTI3aroM {: ). H.

MCTOYHHK «MEXaHHYECKOTO I0JI0Ca» NPEICTARIACT COGOM MOrpeMyllIKa Ha XBOCTe rpe-
MYYHHKOB (Sistrurus v Crotalus). OHa 06pa3oBaHa THPAAHAOR KPYITHLIX NOMEPEYHBIX
KOXHBIX CKJIAlOK, COXPAHAIOWHMXCH TIPH JTHHEKE. MalaBats 3BYKH 3a CHET TONOCOBHX
CBA3OK CIIOCOGHB TOILKO FeKKOHB H KDOKOLWIbL.

Ci 1e mep pearmpyoLLHe Ha HHGPAKPACHOE TEMLNO-
BOE HaNy4eHHe, ObLH TAIBHO 1y 8 BUIOB IPEMYYHX 3MEH H
po! 0 KM LUK {Crotalus, Ancistrodor). UyBcTaHTeNILHOCTS NHLIEBOR
SIMKH Tiepell [1a30M TIPH PETHCTPALIMH MIMEHEHHI TEMIIEPATYPhI COCTABIIA THICAYHbIE
Lok rpanyca. CXONHBIE OpraHu B UyBCT! TH ONHCAHK K
y yaasos {Boidae) Ha BepxHe- M HHXHETYOHBIX WIHTKAX.

MoseAetue penTHAni

TporpeccHBHOE Pa3BUTHE TOJOBHOTO MO3IA Y PENTHAMA, B YACTHOCTH YBENH-
YeHHe ero OTHOCHTENBHLIX pa3Mepos (B npemenax 0,5—1,0% oT maccs! Tena), u
NPHOSPETEHHE PENTIIHAMH IEMEHTOB HOBOH KOPbI HECOMHEHHO CIIYXAT OCHOBOR
IHAYHTEIBHO Haree CIOXHBIX U X MX CTEPEOTHIIOB, YEM
y aMdubui. Y SOnbIUKHCTBA PENTHAMH XOPOLWO Pa3BHTL OGOHAHHE, 3PEHHE, CAYK
W TaKTH/bHA$ MYBCTBHTENBHOCTH. PeNTHIIMM cOcO6HB! BbIpabarblBaTh YCTORYHBBIE
YCIOBHBIE pegUIEKCH.

BMecTe ¢ TeM, KAK M y IPYTHX NOMKHIOTEPMHAIX XHBOTHBIX, BCE TIOBEAEHYECKHE
AKTHI PEMTHITHI B GQILLIOH MEPe 3ABHCAT OT OKPYXAIOWIEH TEMIIEPATYPH, NOA RIUAHHEM
KOTOPO# PENTHIHH MepecT CBOE ONTHMHIKPYA TEMIIEPATYPY TeNa
c i M b OT
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TeIUla ONPeAENAET XAPAKTEP CYTOUHON aKTHBHOCTH GMILLIMHCTBA PENTHAMM B PAIHBIX
KIMMATHYECKHX 30HaX. MeHAR GOPMY K MOIOKEHHE Tea OTHOCHTEILHO NOTOKA CaJl-
HE4HbIX JYHeR, DENTHARK CIOCOGHBI MOLIEPXHMBAT CBOKO TEMITEPATYDY B YIKUX paMKax
onTHMyMa. Tak, BHICOKOTOPHbIE GopMBI ( He MryaHsl Lic ),
YILTOLLIAs TEO H asiCh Ha M KaMHeH, nox nps-
MBbIM YITIOM, MOMIEPKHUBAIOT CBOIO TEMIEPATYpPy Ha YpoBHe okono 30 °C npu Temmnepatype
oKpyXaloLero Boanyxa okono 0 °C. [TycThiHHbIe HOpMBI (0cOBEHHO 3mMen), 06U TalOLKHE
B P AHO BBICOKHX YP Ha [PYHTe, PEryHPYIOT CBOIO TeMITe-
paTypy, 3apbiBasch B MECOK M BLHICTARNAA HA NOBEPXHOCTh HEGOMbIUNE YYACTKH TeNa.
B HO4YHOE BPEMS DENTHIHK HCTIQNB3YIOT HATPETbIE 3 IeHb KAMHH HIH OTKPBITBIE YYACTKH
NouBb. BOT Mo4eMy BO MHOTHX XAPKKX YHaCTKaX MHDPa 3MEH M0 HOYaM CKAIUTHBAIOTCH
Ha TErIoM acaibTe aBTOLOPOT M B MAcce NOTHGaIOT MOA KONECAMM MALUMH.

Yatwe Beero wisn YPbi TeJ12 Ha OfIT YPOBHE PeTTHIIHK
YepeyIOT NepHOdbl NPeBbiBaHHs Ha CONHLE H B TeHH. HeobxonumocTs nonnepkaHua
TeMIIePaTyphl Te/Ia Ha ONITHMAIBHOM YPOBHE pentimit yepeno-

BaTb J1106bie POpMB] ABHTATENLHON! AKTHBHOCTH {MH1LEN06HIBATe/IbHOM, OGOPOHHTEb-
Ho#H, 6payHol 1 T.N.} ¢ Ganee WIH MeHee NMPOIODKHTENHHIMH NEPHOLAMH NPOTPeBaHHA
(Bacxumea), 4TO 3aBHCHT OT CE30HA, BPEMEHH CYTOK WIH NOTOAHMIX YCIOBHI.

B 6pauHbii CE30H PENTHIHH AEMOHCTPHPYIOT PasHOOGpas3HEIe M MOYAC IOCTATOY~
HO CJIOXHBIE CTEPEOTHITH PUmMyari3oeanozo NOBEAEHHA. Y BUIOB, GpaduHbilt puTyan

KOTOPBIX TCA TP BEHHO Ha BH: CTHMYNax, B OO

0CobeH CBOETO BHAA BAXHYIO PA/b HIPAIOT CTIEUMANLHAA N103A, AEMOHCTPALIHA NOA-
y brImy Te# OKPACKH, CHTHAIbHbIE ABHXEHHA

KOHTPaCTHO © xBocTa ( ¥ KPYIJIOTOIOBOK) WK BCTPAXHBAHHE

TON0BOH €O cIeLMGUYHOM LTS BUAA 4ACTOTOH. ¥ MHOTHX BHLOB SLUEPHLL CAMLIB OMO-
3HAI0T CAMOK MO KPAMHE NAaCCHBHON PERKLHH MOCNEAHHX Ha YXaXHBaHHA MapTHEpPa.
DKCNEPHUMEHTANLHO GbJIO MTOKA33aHO, YTO HAPKOTHIUPOBAHHHE (O6E3RBHXEHHKIE)

caMLB JIHCE APYTHMH B KA4ECTBE CaMOK.
LLInpoxoe PacnpoOCTPaHEHHE Y PENTHAKRE HMEIOT PAVTHYHbIE BAPHAHTH JeMon-
P 0 GpayHoe TBO,
HHE é Teppu: i CTPYKTYDB! HIH NPOABAAIOLUETOCH KAK OIHH H3
& T&ILHOro CONEepHHYECTBO YACTO MMEET HECKPOBHBIK

xapax-rep, TOCEAMTENAMH OKA3BIBAIOTCS HAMGO/IEE YNIOPHBIE W BHHOCHHBRIE CAMLILS.
Taxue «IOEAMHKH» OCOOEHHO XapaKTEPHLI I YePENaX U 3MeH (B WHPOKO HIBECTHBIX
«TaHLaX 3Mefi» BCETAA YYacCTBYIOT TOALKO CaMLbl). ONHAKO Y KPOKOAHIOB, KDYIHbIX
BaPaHOB, 2 TAKXE MHOTHX HIYaH M APYIHX SIHIEPHLI CTBIYKH MEXIY CaMLaMH MOIyT
COMPOBOXAATHCA HAHECEHHEM TPABM.

B 6 TBE caydaes 6p. BO M TEPPHTOPHAILHBIE KOHGUIHK-
Thl MeXay ocyluecT xaKk
HEePapXHH WK TEDPHTOPHAILHON CTPYKTYpRL. CaMKi He TIOTAKalT B paipa 06beKToB
AIPECCHY CO CTOPOHB CaMLIOB, HM ANPECOBAHO TOJILKO YXAXKKBAHHME, B NIOLIEPKAHHH
TEPPHTOPHAILHOM CTPYKTYPH NOMYNALMH OHH OBBIMHO He YHACTBYIOT.

[pHMepb] OXPaHBl PENTUNHAMM CBOHX KITANOK MMM ACTEHLIUICH DEIKH. Y HEKOTO-
Pbix CLUMHKOB ( Eumeces) CAMKM LepXaTca BOAMIM THE3NA, OTIOHAA OT HETO MENKHX
XHIHHKOB, ECTL CBUIETENBCTBA, YTO HHOAA NOCe GaCKHHIA OHH [IOAOTPEBAICT CBOMM
TeIoM Kianky. OXpaHAIOT CBOH THEa K IMeH,
xobpa {Ophioph hannah) n wnopas 3mes {Farancia abacura).
CaMxa MHCCHCHIICKOTO annkratopa {(Alligator mississippiensis) OxpaHsieT rHe310 B
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TEYEHHE BCETO NEPHORa HHKYGaUHH AHL, a NOCNE BLUIYILIEHUA NETEHbIIEN Ja6upaeT
HX B IaCTh M OTHOCHT K G/xXaifLlieMy BOZOEMY WM K CITELIHATBHO BBIPBITLIM KaHaBKaM
{«KPOKOLWIOBLIM AMaM») C BOLOH, PHE TaKXe 1. JleTéHpium
MOTYT OCTABATBCA ¢ MATEPbIO A0 rofa. CXOARKM 06Pa3OM NOCTYNAOT M CAMKH HHJIb-
cxoro kpokoaung { Crocodylus niloticus), KOTOPHE K TOMY Xe [IOMOT210T AETEHKILIaM,
BRITYIUISIOUIMMCS NOA 3eMNER M HATAIOUIMM NPHILBHLIE 3BYKH, BHIGPATECA HADYXY
H3T 0 M 3aT 0 P! o TpyHTa. Io B HesoNE,
AETEHBILH O6BIK TII0KH {AfLex dopMbt) He OTXONAT AaNeKo
OT MaTePH M MPH TPEBOTE HILYT YKPHITHE TIOA €€ TeNIOM.

TMonaepxaHKe rPaHULL IAHATOTO HHAKBIIYATLHOTO Y4aCTKa MOXET OCYILIECTRIATBCA
TIaTPYIHPOBaHHEM, 3aITaXOPOR MapKHPOBKOH (Y 3MEH M ALIEPHL), TOTPAHUYHLIMH
IeMOHCT {1 [x CIUTAAKH ¥ IX UIYaH, GOKOBBIX
CKNAIOK Y NIETYYHX APAKOHOR Draco) HNM rofOCOBHMH CHTHaNaMu (Y KPOKOXH-
JIOB K reKKOHOB). 10351 yIPO3bl MOTYT CONPOBOXAATHCA IPHTENLHEIM YBENHYEHHEM
Pa3IMEPOB Teaa 3a CHET PaCMPAaBNEHHA OKONOPOTOBMX (Y YLIACTOH KPYIIOTONOBKH
Phrynocephalus mystaceus) nan WeRHBIX CKIAN0K {y aBCTPATHACKON TUTaLIEHOCHOHK

swepuubl Chlamydosaurus kingii), (POMKHM (y 3MeH H xay ), H3-
MEHEHHEM OKPACKH (Y aram), NPbIXKAMH B CTOPOHY COMEPHHKA (Y KPYDIOro/oBoK).
X0opowo HIBECTHEI NO3bI YIPO3b! KOBP, BEPT 4acTh
TeNna H wekHbI# a TaKKe Tpeay

TPEMY4HX 3MEH, CTPEKOUYILIX NPH ONACHOCTH «TOTPEMYLLKOHs.

Mpaxmuecku Bee PENTHIMK BEOYT OCELNLIA 06Pa3 XHIHH, PEIKO YAANASCH OT OCBO-
CHHON MMH HHIHBHAYaILHOH TeppHTOpHU. Bonee Toro, GyQyiH HCKYCCTBEHMHO Mepe-
MEILEHHBIMH JaXe Ha IHAYHTCIBbHBIE PACCTORHHSA, BIPOCIIBE PEMTHILHH MPAKTHIECKH
BCETAA BOIBPAILAIOTCA HA CBOK YYAaCTKH WAM, MO KPaAHE} MEpPE, NCPEIBHTAIOTCA B CTO-
POHY «loMar. O BO: <IOMO#» axe ¢
PACCTORHMUSA B COTHH KHIOMETPOB. KpoKONKITbI, AaXe MOJIOAKE 0coBH, BOIBpAMAIoTc B
POLHbIC MECTA C PACCTONHHA B 2— 10 KM, XOTA WHOTAA TPATHT Ha ITO AOCTATOHHO MHOFO
BPEMEHH. Y ALUEPHIL XOMHHIOBBE PCAKLHU CHAbHEE BRIPAKEHE Y TEPPHTOPHANBHbIX
BHIOB ¥ OBBIYHO y caM1I0B. OBPaTHbIE IPUMEPE] MOXHO HalTH, HATPHMED, CPEIH IMefR
WIH [X YEPETIAX, MHTPHP! K MECTaM 3MMOBOYHBIX yOeumHIl.

PaIHooOpaIne, PACTPOCTPAHEHHE, OOPAI XXHIHH M IHCYEHHNE
COBPOMEHHbIX DEITTHANA

O 6LLMOro pa3HeoGpas PEITTWIHNI, HIBECTHOTO H3 NTANEOHTOIOTHICCKOR NIETOMHCH, B
HacTosIIIee BpeMs coxpammucb TOBKO YETHipe OTpAAA (Beero 8 734 sima), MPeNCTABHTENH
TPEX NOAKNACCOB — 3 (Te i s. Chelonia; okaro 313 BHIIOB), HJ
Jlennnozappos — Kniosoranopkte, win KanxosyGsre (
npa Buaa), ¥ Yewryhyareie (Squamata: smepuusl — 5 247, prmosas 168 BHIOB JBYXOIOK,
aMen — 3 149, Beero 8 396 Bunos), M3 A — K {C) ia; 23 BMaa).

NOAKAACC YEPEMAXW (TESTUDINES, S. CHELONIA)

MpeacTapuTeny sroro noaknacea (pHe. 136, 7 — 5) OTAHYAIOTCA OT BCEX APYTHX MO~
3BOHOYHBIX XHBOTHAIX HUTHYHEM jale Bccro HO HCI'HGKON, KOTO-
Pphiit 06pa30BaH MOYTH HCKITIOHHTEILHO NOKPOBHAIMH KOCTAMH. [TONIBHXHOCTL 0CEBOTO
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Prc. 136. } TeTH TPYNN PENTHAHH:

1 — KaftmaHoBAR wepenax (Chelydm serpenting) Wi CeTRpHOR AMEPHK, flose; 2 — clotosax tiepeniaxa (Geochelone
elephaniopus) & Payararoce KX 0CTpoboB: 3 — 5e7Ewast spenaa (Chelonia mydas). DRICTABITERS MOPCKKX Nnepcmlx‘ 4 — kowncTas wepenaxa { Dermochelys cariacea) ¢
JATANONHAIMM POICTURHIIBIMH COSIAMI, S — AECTPA'IWACKAN IMENHOWCHS. Hepenaxa (Cheloding longi Ganee pynmm

6 — rarTepux (Sphenodon punciats), o€ yeKonaenoe w3 Hosoit Jenaxan; 7 - xamenco Sowexcona (Chamaeleo Jacksoni, 8 — ayGcdap Wpanckil (Eublepham

lepi1y — PEKKOHOR, 9 — A rexxor ( caspius): 10 — 3enévan Hryasa ([guano
iguana); 11 — XopacaHekan arama (Steflio crylhmgmttr) 12 — acTynit apaxon (Draco volans); 13 — anoTeTast wabys {Mabuya aurata), NPEICTASHTERS CLMHKOBLIX:
14 — anynanas veccun (Nessia didactyla) ¢ cpeait e DeLyKUMK ;15 — nanocata suypKa ( Eremias
scripia) ws ceeficTea HacToatuie swepuust; /6 — cephiit napam ( Haramus griseus), /7 — KoponeBcxuR nuton (Python regius) u3 Janaanoft H IKBETOPHATLMON ADPHKH:
18 — kypoen (Spilotes pullatus), kpymHsit nanoy; 19— Gymenanr (Dispholidus (ypus), BEChMA AZ0BHTHIL, HO N OHles ONACHSINE: 20 —

OBbIKHORCIINkIC FATI0KH (Vipern berus) B Gpatson Tie: 27 — ttecuanas Xba (Echis carinofus) 1 XApAKTEPHOH NOe FOTORHOCTH X aTake: 22 — kpoxoau {Crocodylis sp.)



CKeNETa COXPAHAETCH TOMLKO B LICHHOM M XBOCTOBOM 0TAenax. 3yObl OTCYTCTBYIOT ¥
3aMEHEHB! IPOYHBIM POTOBLIM KITIOBOM. Bee yepenaxn — ANLCKIANYLLINE KXHBOTHEIC.

HaIeMHBbIC TaHuA, I¢ H MOPCKHE aKBaTO-
PHH, TATOTES NPEUMYLUECTBEHHO K TETUILIM KITHMATHYECKHM peroHas. HanGanbiuero sy-
OBOTo pa3Hoo6pa3nsA OHH AOCTHIaIT B CeBepHO# Amep! u 0ro AdHH.

HapecTHBI iBE KPYITHBiE BETBH Yepemnax. Hbte (P dira) nps-

4YT CBOIO IHHHYIO [LE10 NOA GOKOBLIM HABECOM MAHUMPA, PEIKO Iarubad e€ BOOK u
Hasan. CkpsiToweiHbie {Cryptodira) MONMHOCTLIO BTATHBAIOT LUEIC BHYTPb TYIOBHIIA,
S-o6pa3no cruban e€ B CaTHTTAILHOM TIOCKOCTH.

C D {66 BHIOB, BCe OBHUTATENH NMPECHOBOMHBIX
BOOOEMOB) paclpeeNicHbl 10 TPEM ceMeRicTeaM. FOXHO-aMepHKaHCKas MaTa-maTa
(Chelus fimbriatus; ceveitctso Chelidae) OTAHMHO 3aMaCKMPOBAHA: TUIOCKHA NAHLIMPL —
BOIOPOC/AMM, 2 UIKHHAR LIEA U TON0BA — KOXHBIMH BbIpOCTaMu. YemiocTd cnabbi,
MENKYI0 IoBbIYY OHa BCAachlBaeT. ABCTPUIHIACKas 3MenHouless yepenaxa (Cheloding
rugosa; GMH3KMIA BHI cM. pHC. 136, 5) MpHCNoco6neHa K CE30HHOCTH K/IMMATa: OHa
OTKJaAbIBaeT Aiilia Non BOoAO# (peakHit wiyvalt s aMHUOTHYECKHX SHL} — B 30He
NONOBOAbLA DO BPeMA BRaXHOro ceaoHa. IMocre BOfOEMa o
Pa3IBHTHE IMBPHOHOB, ACTEHBILLN BEUTYIIAIOTCA B Hayasle CIEAYIOWETO MONOBOLLS.
Y kpy cpeau HBIX WHPOKOA WHTOHOrOR yepenaxu (Podocnemis
expansa; cemeitcTso Pod idae), pacTH 0 ofuratens 7t Ama-
I0HKH ¥ ODHHOKO, IUTHHA Kapanakca IocTHraeT 90 cm.

CKpHITOIIEHHBIC YEPENaXH: H3 TDEX BHIOOB, OTHOCAILUMXCSA K 3TOH [PYNNE NPECHO-
BOAHBIX KaMaHOBHX Yepenax (cemeiicte Chelidridae; puc. 136, 1), aBa aMepHKaH-
CKHX BHA — 3TO BCESIHLIC YEPENAXH C OTHOCHTEIBHO KPYNHOH rONOBOM M MOIHBIMH
HETIOCTAMM, (HAKTHYECKH HECIIOCOGHBIE NPATATh B NAHLMPD W0 H HOTH. ¥ caMoR
KpynHolt W3 Hux — rpudopoR uepenaxu (Macroclemys temminckii) — Kapanaxc
umeet 1o 70 cM B LTHHY NpH Macce Tena o 80 Kr.

Mopckue wepenaxu (cemedicteo Cheloniidae; cemMb BHIOB NATH PONOB) afanTHPO-
BaHHl K Nenarudeckomy ofpasy Xu3HH. OHM M1aBAIOT, BIMAXKBAsA NMEPEAHUME KOHEY-
HOCTAMMH, NIPEBPALLIEHHBIMH B JIACTHI. Ha CYLY BBIXOAAT TONBKO CAMKHA — MU1A OTKJIAOKH
sAuL. MopcKHe depenaxn WHPOKO MHIPUDPYIOT, OPUEHTUPYACL Ha MarHHTHoE Mone
3eMIH, aGCOMOTHO KOHCEPBATHBHM TIPH BHLIGOPE MECT M CPOKOB OTNaAKH auil, Cynosas
(3enénan) yepenaxa (Chelonia mydas; puc. 136, 3} HCKTIOYUTETBHO PaCTHTENBHOSUHA,
OCTANbHAEE XHITHBE WIH Beestnyal. Camble KpynHule (20 1,5 M) — 3To cymioBas yepenaxa
u norrepxen (Carerta caretta). bucca (Eretmochelys imbricata) wasectna oco6o xpacu-
BbIM KaDanaKcoM ¢ TONCTEM POTOBHM coeM. TIpexie ero HCNOAL3OBANM A5 MPOH3-
BOICTBA «ep rpeGHeft, onpas ¥ T.1. BeckMa csoeoGpaita koxucTas
yepenaxa ( Dermochelys coriacea; pHc. 136, 4), WieH MOHOTHITMYECKOTO (BKITIOYAIOLIETO
ONMH-eNHHCTBEHHBIA BUA) cemelictBa Dermochelyidae (annHa e MoxeT npesbliilars
2 M). OTHOCHTENEHO TOMKHf KQXHCTHMA KapanakKe HHKPYCTHPOB2H MHOTOYTONLHLIMM
ocTeonepMami. KocTHEIR niacTpoH npeacrasnser cobo nHwp yakuit o6ogok. Cro-
COGHbBI MOMNEPKUBATL TEMIIEPATYPY Tella HECKQMIBLKO BhllE OKPYXKAIOLIEH 1 B CRAIN C
3THM MocewaloT Gonee BLICOKHE LIHPOTHL, YeM npeacTasuteny Cheloniidae.

K THYHO PacnpoOCTPaHE] cemeiictBo Emydidae oxsarsisaet 93 BHoa.
B OCHOBHOM TIPECHOBOAHEIE, HEGONBIIOE YHCAO CONOHOBATOBOAHLIX, OCTANILHAIE
BHAB! — CYXOTYTHBIE, B TOM YMC/Ie KPYTIHbIE (¢ ANTMHOM Kapanaxca 2o 60 — 80 ¢mM). Brast
ceMeHcTBa, B M " pacTH HEKOTOPYIO 010 COCTARIAOT
XHLIHBIE, BIIOYas eBpONeHCKyIo GONoTHYI0 Yepenaxy (Emys orbicularis). CyxonyTHuie
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WIH TeCT! (Te ini 0Kon10 40 BHIOB), WHPOKO PacTIPOCTPaHE-
HB Ha BCEX KOHTHHEHTaX, KpOME ABCTPATHK M AHTAPKTHIMI, H HEKOTOPBIX OCTPOBEX.

OHH OTNIHYAIOTCA BBICOKHM peM H © BIMU KOI amu. Les u
TOM0BE NOJHOCTBIO BTATI noa a KOHEYHOCTH TUIOTHO TIPH-
XPLIBAIOT HX CNEPEAH K C GOKOB ITAKHMH TIp! o, 06pa3C B

PE3Y/IBTaTe HETMEKOTO COEMMHEHHS MPENrUIeYss H KMCTH, NOKPHITEIX TPYGOH KoXeH.
M3BecTHb THIAHTCKHE IK3EMILIAPE Ha OCTPOBaX Jananaroc u Asisaabpa — ¢ WIMHOK

0o 130 cM (Geochelt pHC. 136, 2). PaCTHTENLHOSOHEIE M BCESANHBIE.
[11000BHTOCTH HEKOTOPBIX CYXOMYTHHIX Yepenax orp , MHOTAA OTK
€IHHCTBEHHOE ANLIO (MAKCHUMYM — 50 sHLD).

XHIHbe MATKOTENbIE, HIH TDEXKOTOTHBIE, { B0

Trionychidae, 0ko10 25 BHAOB) WHPOKO PACPOCTPAHEHB B TEMION U yMepeHHOR
30HaX BCeX KOHTHHEHTOB, KPOME ABCTpaTHH. B POCCHH H3BECTHA NaNBHEBOCTOYHAS
MATKOTeNan yepenaxa Trionyx sinensis. MaHuups CHJI'bHO CTUTIOCHYT AOPCOBEHTPATLHO.

O B ero Kapkac (Ha pébep) aa-
TAHYT TOACTON ITALKOR KOXEA ¢ LINPOKHMH HaBecaMH 110 kpasM. TonbKo TpH manbua
cTons bl KOTTAMH pona), IV M V nanbuu 3akiioveHs B

o6u1yio NepenoHKy. QUeHb CHIbHBIE K OCTDbIE YENIOCTH CMOCOGHH K upe3pryaiiHo
3 EeKTHBHBIM YKYCaM.

NOAKAACC AETMAQOS3ABPHI (LEPIDOSAURIA)

OTpsaa Karosoroaosnie (Rhynchocephalia)

K 3TOMy OTpAIY OTHOCATCS ABa COBPEMEHHLIX BHIA — raTtepun (Sphenodon; puc.
136, 6), BHEWHE HATIOMHHAIOWMNE AIWEPHLY. XBOCT CIIOCOGEH K aYTOTOMHH.

TaTTepHH BCTPEYAIOTCH TQNLKO HAa HECKOJLKHX HEGONBUIMX OCTPOBAX y 6EpEros
Hopoit Jenananu. [TonoBoft 3pesiocTH AoCTHIAT K 20 rogam. OTKIANBIBAKT £0 15 aHu,

HHKY6AlUHA KOTOPRIX MOXET TIPONO/IKAThCH 0 |1 — 16 Mecsiues. [1pOROILKHTENBHOCTD
KHIHM B HEBOIIE NpeBbiltaeT S0 JeT. HecMoTpa Ha CTPOryio OXpaHy H NONHBIA 3anpet Ha
TIPOAAXY M BLIBO3 raTTEPHi, HX CylUecT YTPOXAIOT E€HHBIE WIH Cly 0

NPOHHKAIOWHKE HA OCTPOBA KPHICHL, KOWKH, COGaKH H T.1. COBPEMEHHbIE TIONYIALUU
TATTEPHH CyMMapHO OileHHBAIOTCH B 50 — 60 ThIC. oco6el.

O1paa Yewyituarbie pentranu (Squamata)

Orpsn o6 (piTIOuAn ) W 3med (puc. 136, 7—21).
XapakTepHo B TaK Ha X pOroBeIX Yelwyi. B neftcranrens-
HOCTH X YELIYH COCTOAT HE TONBKO M3 OPOTOBEBUIEND INHACPMUCA, HO H BKITIOHAIOT
IHAYNTENBHYIO NPOCTIONKY KOPHYMa, 4 B €ro TOMIE Hepeako U octeonepMy. KoHeuHocTH
AILEPHLL MOTYT BHITh YaCTHYHO M NOMHOCTHIO PEAYLMPOBAHSI; CPEAH IMEH OCTAaTKH
:acu—mx KOHEYHOCTEH 3aMEeTHb! NHMb Y HEKOTOPhIX NPUMHTHBHEIX rpynn. XBocT y

TBa Kay (TIpH 3TOM KO! MYCKy~
JIATYPH Tep €T OMH H3 Jins npefcTaBHTENER OTPAAA XapaKTEPHO
BHYTpEHHEE OIUIOAOTBOPEHMUE € MOMOLLIBIO MAPHBIX COBOKYTIHTENbHbIX OPTAHOB CAMLIOB.
Bosee 20 % Bcex yewyhuaTbix H XHBOP
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Y npencTaBHTENEM BOCBMH CEMEHCTB ALMEPHU BCTPEYAETCA NAPTEHOMCHETHYECKOE
pasMHoXeHHe. OHO XapaKTepHO AN REPUAHBIX NONYNALMH, OGLIYHO COCTOALIMX He-
KIIOYHTENbHO U3 camok. Hapsuty © non: CaMOK B Te
CNAPHBAHKA ¢ CAMUAMH (TIPEXUIe BCEro, POAHTENLCKUX BUAOB) BOZHHUKAIOT TPHINO-
HOHKIC THHHH.

PacnpocTpaneHbl YellyRyaTbic BCECBETHO, HaHGOMBLErO Pa3HOOGPaINA OHK 1O-
CTHIAlOT B TponHKax. J(pa Buaa (kunopoasilas awepHua Lacerta vivipara n o6sikHo-
BeHHas ranioka Vipera berus) 3axomaT 3a CepepHbiit nonapHbIfi kpyr. EcTb cemedicTa
© UIMPOKMMH apeanami, y ApYrux apean wn B IX CeMed-
CTBaxX BBICOKA CTENEHb HAEMH3IMA (OCOGEHHO B COCTaBe OCTPOBHBIX dayH).

NoAoTpRA fwepnus (Sauria)

AraMoBbie 1 (CeMeHCTRO ) — 9710 npubnuantensHo 300 BUNOB,
obuTalownx B Adpuke, KOXHOI A3ni, Ha ocTpoBax HHno-Apctpanuiickoro apxunesara
M B ABCTPIHM. JHEBHbIE, NPEUMYILECTBEHHO HA3EMHEIE, — OT CPEAMMX IO KPYITHBIX
pa3mepoB {10 | M). N3BeCTHEI TAKHE NPEACTABHTENH CeMeCTBa, KaK aBCTpaIHACKan
fnaweHocHas awepuua Chiamydosaurus, obvtanwrA B KOXHON A3HH NeTyuyuil
ApakoH Draco volans {puc. 136, 12}, pactsr Ha yi M BIX
pébpax NETATENBHYIO NEPENIOHKY, aBCTPATHACKHH Monox Moloch, KOTOPbIH MOKPBLIT
KPYITHBIMH OCTPBIMH IIH{IAMHA H néc'rpo OKpalleH, KOPMHTCA B OCHOBHOM MYPaBbi-
MH. Pa3sMHOXal0TCH araMoBbie nyTEM OTKJIAAKH AKI, 33 UCKIIIOYEHHEM HEKOTOPBIX
XpYrIoronoeok (poa Phr. halus), xOTOpbIe . MHOFMe BUabl araMm
(ponw1 Agama n Stellio; puc. 136, /1) xusyT T Me
OTHOWWICHHS U C/IOXHOE TEPPHTOPHATBHOE TIOBEAEHHE.

Xameneoun (cemeitctao Chamaeleonidae, puc. [36, 7, Bcero npubauanTensHo
130 BMIOOB) pacnpocTpaHeHs! Ha APPHKAHCKOM KOHTHHEHTe, Ha Manarackape (6o-
Nlee NMOJOBHHBI BHIOB ceMefcTBa — ero sHAeMHMKH), B MHauu, Ha o. lefinoH v Ha
tore TIvpenefickoro nonyocTpona. [TouTH HCKIIOYMTENLHO APEBECHKIE SLUIEPHLILI
{c WIHHOI Tena 6e3 xBocTa oT 2,5 10 63 cM). TynoBHIIE OGBIMHO HECKONBKO CILTIOCHYTO
¢ 60KOB, a ro/10Ba Hepenko HECET rpeGeHs HIM pora. KOpMATCS XaMENEOHB! HAceKo-
MBIMH cpenueﬁ BE&JIHYHHBI, KaK MPaBHIO, JIETAIOLIHMH, KOTOPLIX JIOBAT NPH MOMOLIM
IUTHHHOTO A3KKa (cM. ¢. 261). TloaxpansiBaThes K OOGLIYE [TOMOTAIOT HENKHA XBOCT
H CNENHATHINPOBAHHAIE KOHEUHOCTH: KUCTh M CTOMA NPEBPALUIEHE B ABYCTHOPHATHIE
3axBaThl (KIEWHN). [71232 3IaMAaCKHPOBAHA! KQNBUEBLWMH AEKAMH, KOTOPHIE TPOHHIAHK

MBIIICYHBIMHK I uit paspes €O 3PaYKOM.

Cnoco6Hb HIMEHATH OKPACKY b BO OTK. T

Aitla B rHEMIA, BLIKONAHHLIE B JEMIIE, HEMHOTHE OCTATBHBIE — SIHLEXHBOPOIALIAE.
B cemeftcte Mry ( idae) T NPEACTaBKTENH ITO NOA-

cemericteo Iguaninae (34 suaa), ¢ AIHHOA Tena 6e3 xBocTa oT 14 go 70 cm. Cpeau HUX
ecTb HaseMHble dopmbl (pon Cyclura), ckanwune (Crenosaura), npesecusie {[guana;
pHc. 136, JO) 1 Daxe BoAHBIE, KAK [ATANATOCCKAs utyana (Amblyrhynchus).
Hapsaay ¢ XHBOTHBIMH KOPMaMH OHH NOTPEGASIOT R/OAb!, LAETH M AaXe NHUCThS.
JIMCTOAAHBE UTYaHBl, HAJEMHBIE H APEBECHLE, OGLIMHO MMEIOT JIOBONLHO KPYITHEE
paamepbl. [TepedHHMA YYaCTOK TONCTOR KHIIKHM ¥ HUX PACIIHPEH M conep)xm- no 11
NONEPEYHBIX CHTANOK-KNaNaHoB, ITENbHO co-
NIEPXHMOTO B J0HE NEATENLHOCTH TOB, PTaHHIMOB, TBYIOUIMX
PACILIETLIEHHIO LIELTIONO3b.
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JIuueiinan komouasi uryaHa (Sceloporus g 7 cTana Mo O6BLEKTOM
ANA TIONYAALHOHHO-TEHETHYECKHX { i ) K
ABYHOTOMY Gery 1o NOBEPXHOCTH BOAK — GMArofaps OTHOCHTENBHO KPYIIHbIM pa3Me-
pam CTON M PE3KOCTH TOMUKOR. [IPH OMACHOCTH MOXET HLIPATh H Ha KOPOTKOE BpeMA
3aTaMBATLCA HA [HE.

K ceMem:TBy l'eKKoHosble (Gekkonidae) OTHOCAT T a TaKxe 0B
( 180 P! P X B OTIAENBHOE CeMENCTBO, H 3Y6-
nedapos (puc. 136, 8). Tvmwmblc TEXKOHB — HOMHHIE CylUIecTBa. OHM BEAYT CKATbHbIA
WIH IPEBECHBI 06Da3 XHIHK H K O [MA0KHM
NOBEPXHOCTAM — ITO [YCThIE WETKH HA BEHTPARBHEIX TIOBEPXHOCTAX ManblieB, 06paio-
BAHHBIC MEKD HYECKHMH BET K BOpcHHKamH. IT b
wWETKH, Has 6nH3Ka K AIEATbHONR NIACTHIHOCTH
M HACTO/BLKO MUIOTHQ TIPHJIEFAET K NOBEPXHOCTH Cy6CTPaTa, 4TO BCTYMAET C HUM B
Cnaboe MEXMO! BHE, HCIIWTRBAS D-BaAILCOBLI CHIBI

NPUTSKEHHS. YCTAHARNMBAS KOHEHHOCTh Ha CYBCTPAT, MeKKOH PE3Ko BTHIKAET B Hero
BOPCHHKH, @ 3aTeM CJIErKa NPOTArHBACT JIANKY RIGIb TOBEPXHOCTH, YPABHHBAS HATS-
KEHHE BOPCHHOK. CHHUMAs Manell, TeKKOH BHBODAYHBACT €T0 HA TBUTBHYIO CTOPOHY H
OTK/IEHDAET ¢ KOHUA, KAK Mbl NIOCTYTIAEM C HMTY b KaK H ble
COBCTBEHHO IEXKOHRI, MEPELICIUINE K HASEMHOMY oGpasy XH3HH {pHc. 136, 9), He
HMEIOT BOPCHHOK Ha mamsliax. Bo. BO BHIOB OTK. AALA, HO €CTh i
HECKQNBKO XH Hapecthbl TIAPTEHOMCHETHYECKHX BHAOB.

UYewyenoru, obutarenn AnctpanHu ¥ Hosoit [BuHen, — 3mecBUNHNE BeaHorHe
SWEPHLbI C PYIHMEHTAMH 3ANHHX KOHEHHOCTCH B BHIE MOKPHTHLIX HEWYER KOKHLX
SIOCKYTOB Ha YPOBHE K10aKH. XKHDYT B HOPaX, Ha TOBEPXHOCTH, NPAYACH MOA NOACTAN-
XOM, B ChIMyyeM Mecke. KOPMATCA HACEKOMDIMH H NTAyKaMH, HO BA BHIR JHARHCOB
{Lialisy OXOTATCA Ha CLIMHKOB, IIPHYEM OTHOCHTENbLHO KPYNHbLIX. [Tepen npornamuisa-
HHeM JONTO IyUIAT Z06bIYY, CHUMAA YENIOCTAMM B 061acTH cepaua. PaiMHoxamoToH
HellyeHOrH ARLAMM, OTKNANbIRAR BCETO N0 HECKOTBKO WTYK.

AMducOensl, WK IByXoOKH (Ha BO ia, 170 BuaoB), pocTpa-
HeHbl B AMEpHKe, B OCHOBHOM B FOXHOM, B 10XHOH nonorHe AGPHKH H B OKPYXEHHH
CpeanseMHoro Mopsi. [104TH pee 6€3HOTH, ABE MANeHbKHE TIEPEHHE KOHEYHOCTH
COXPaHEHb! TOJILKO ¥ OIHOTO KATHGOPHHACKOTO Poia, Ha3BAHHOIO COOTBETCTBEHHO
nsyHorom { Bipes). DynHa Tena sapbupyeT oT 10 1o 80 cm (y H6uxaphl Amphisbaena
alba 13 FOXHOH AMepPHKH). XBOCT OTHOCHTENLHO KOPOTOK. Kak ¢ y 607bLIMHCTBa
IPYTHX TOHKOTEbIX YeUIyHYaTbIX, OIHO NErKoe penyuxposaHo. Bee ambuctenst anan-
THPOBAHBI K PHITHIO, 1O-BHAMMOMY, TIEPBHYHO. ¥ MHOTHX YEDEN 3aMETHO YKPETUTEH,
KOXHBIE YeLIYH y Beex {xaK npasnno, no asa
Ha CErMEHT Te/a); MEXaHHIM NIPOABHKEHUA aMd)cht:H B HODaX, HATIOMHHAET [YCEHHY -
HBIM X0 3Mef {cM. ¢. 283), HO NPORKOTBHO ABHXYTCA KO/BLA, 2 HE TONLKO GPIOLUHbIE
WHTKH. KOPMATCA aMHCOeHB! TOYTH HCKNIOYHTEIBHO 6eCrioIBoHOMHEMH. Heckomsko
BHIOB POXIAIOT XHBbIX ACTEHBILUIEH, OCTANbHbBIE OTKNANLIBAIOT AHUA.

Te#ina, way aMeprKaHCKuX BapaHoB (ceMeficTBo Teiidae, okano 140 BHOOB), He-
PeaKo MOAPA3AENAIOT Ha ABA CeMeHCTBA — KPYMHbLIX (10 1 M) i memkHx (ot 10 cM).
KpynHbie BeAyT AHEBHOM 06PA3 XHIHH, CPEAH HHX HEMANIO APEBECHLIX, TIOTYBONMbIX,
KaK {Di }, CTIELKANTH! B NHTaHWM KPYTIHBIMH
MOJL KOTOPbIX pa: MHOT 3yGamu. Menkue
TeHMAB TATOTEIOT K CKPHITHOMY, PolollieMy o6pa3y XHaHi. Bee oTnanmiBaot siftua,
BCTPEYAETCA KOMMEKTUBHOE THE30BaHME. [Nst Psila BHIOB XapakTePeH MapTeHore-
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Hes. B 4aCTHOCTH, OH OBHapyXeH Y TPETH H3 45 BUIOB XJILICTOXBOCTHIX ALIEPHU pona
Cnemidophorus, Ha IpPHMePE KOTOPHIX NETANBHO HIYYEH.

CeMeiictBo Hactosiune swepnus {Lacertidae} cOCTaRAAIOT AHEBHBIE BHAB (BCErO
TIPHGIHIATENLHO 215 ) OT MEKHX [0 CPENHHX
{HanpHMep, poanl Lacerta u Eremias bayHb Poccuu; pm:. 136, 15), HexoTopHE OT-
4aCTH PaCTHTENbHOAIHHEE. BOABWHHCTBO BUIOB BEAET HaleMHBI 06pa3 XHIHH, HO
CYLUECTBYET H HECKQIBKO LlInpoxo paHeHb! B AdpHke 0 EBpasui.
TpakTHyecky Bce AALEK 32 HCKJ HacTH 61 TO B
cpenHe#t nonoce Poccuu Brua, KOTOPHIA TaK K Ha3BaH — XHBOpoOIALIEH AepHLEH
(Lacerta vivipara). Ha KaBxade 0GHTaeT KOMIUIEKC BHIOB, CKJIOHHBIX K O6Pa3oBaHKI0
THOPHAHLIX NaPTEHOTEHETHYCCKHX MONYALKMA; HEIABHO ITOT KOMIUIEKC BLUICTEH B
CaMOCTOATENbHBIH POM, HAIBAHHBIA B YECTb OTKPBIBATENS NAPTEHOrEHEIa Y ALIEPHL
H.C.Napenckoro — Darevskia.

CUHHKH, cocTarIsolne obwrpHoe (1 100 BHAOB) H KOCMOMOMHTHYECKH pac-

€ cemelicTBO Scincidae, xapakTepHHI crieUH(HYECKON KOXEH, MTAnKoi,
xwrxoﬁ {(Gnaronaps MHOT MEJIKHM pHYMa) H i,
4TO B OMPEAENEHHON MEPE CYNKHT JAUINTON OT CXBATHIBAHHA XHUIHHKAMH. B ocHOB-
HOM BEIYT HA3EMHYIO XH3Hb, MHOTO POIOIIHX, GE3HOTHX, B TOM YHC/IE «[LIaBAIOLIHX»
B chinyyeM necke Gops. CpelH CUHHKOB BCTPEYAIOTCR PAIHBIE CTAIMH PEIYKUHH KO-
HevHocTeH (pHe. 136, J4), nponcxoanBiueH HE3aBHCHMO BO MHOTHX JIMHHAX. CUMHKH
PasHOOGpa3HbI N0 paiMepaM Tesia — oT 5 (6e3 xBocTa) 10 32 ¢M Yy aBCTPATHHCKOIO
PaCTHTENILHOSUIHOMO CHHEAILYHOIO cuMHKa Tiligua scincoides). OCOGEHHO MIHPOKO
PAcAPOCTPAHCHE! [UTHHHOHOTHE CUMHKH poa Eumeces — B Cenepuoit u LlenTpans-
Hoit AMeprke, CesepHoit Adpuke, FOro-3anannoit 1 KOro-Boctousolt Asun. MHorum
BHIAM (OKO/IO 45 %) MPHCYIIIE KHBOPOXIEHHE, B TOM YHC/IE HCTHHHOE. Hanpumep,
y npeactaeutened poga Mabuya (puc. 136, /3) paiBuTa BecbMa COBEpPLUEHHAA ILTa-

ueHTa, 6paswnbckan Mabys {(Mabuya heathi) €T 4Yepe3 Heé 99 %
[THTATE/ILHOTO MaTepHana.
Cewmeitctso B (Anguidae), HaCYMTB! 4yTb GaJice COTHH BHIOB,

WIHPOKO pacrpocTpaHeHo B Hosom Csere, B 3anagHoi Espasuu, Cerepo-3anagHoi
AdpHrke H HOXHON Asuu. [THHA Tesa CaMBbIX MEJIKHX BHIOB YKNansiBaeTcA B 70 MM,
caMbi KPYTIHHH, eBpONeHcKui xentonysuk {Ophisaurus apodus), nocturaer 1,3 M
B UTHHY H OXOTHTCS Ha MGJIKMX TIO3BOHOMHBIX. B 3TOM ceMeHCTBe HeMalo NpHMepos

PEOYKUHH H TTONHOTO OTCYTCTBHS X Pa3BHTHE KOXH
>3] {B 4aCTHOCTH, y KENITOTYINKA), PAIMENEHHOTO PALH
CBOBOIB ANXATENBHBIX Ha H GpIOLIHYI0 H. O6HTaOUIAn

B PoccHi 0GLIKHOBEHHAS BEPETCHHUA {Anguis fragilis) XMBOPOASILA, KESITOTY3HK OT-
KIIanbiBaeT AKUA H OXPAHSET KNAIKY.

B: BO idae, puc. 136, 76) — Bcero okono 40 Bu-
00B, B OCHOBHOM aBCTPaTHACKHE. KpoMe Toro, obuTalor B Adprke, KOxHO! Asun,
Knrae u Ha ocrpoBax MHI0-ABcTpanKickore apxunenara. JloTHas AnHHa Te1a y HEX
0T 25 cM 10 3 M (¥ KOMOACKOIO BapaHa Varanus komodoensis). Benyt nHeBHOM! o6pa3

KU3HH. JLTMHHBIR A3BIK BbY 370 aKTHBHbBIE
OXOTHHKH Ha OTHOCHTENBHO HEKPYTIHYIO IOGRYY, He Gpearyior u nazansio. Komonckuit
BapaH HCTIONLIYET COBMECTHYIO P LO6bH. P OTKNAIKOH

AHL 6e3 MONBITOK OXPaHATH Knanxy. [Nepuon nnxkybaunu — or 100 gHed 1o roma.
CemelicTso Ano3y6n (Helodermatidae) 3acnyXuBaeT yTOMHHaHUA, XOTA BKIOYaET
BCero npa BHaa, o6uTaownx B CepepHoit 1 LlenTpansHoit AMepuke. Baaee nonyasap-
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HBifl M3 HHX — XHiatbe (Helod ). 310 IUTHHOHR 210
50 cM (He cyHTan XBOCTa), OHa KaXeTcsa 'mnc'roﬂ M HEYKITIOXeH, C OTHOCHTENILHO KOPOT-
KHM XBOCTOM. fi03y6bl — eAMHCTBEHHBE CPeaH ALEPULL OBNANATENH SLIOBUTHIX KeNE3,
KOTODHIE, OIHAKO, HE HMEIOT CX M. S CTEKAET K OCTPBIM
KesTobuaThiM 3y6amM. KOPMATCA MESKHMH NOIBOHOYHLIMU. PolOT HOPBI, CHOCOGHSBI
BA€3aTb Ha IEPEBbA B MOMCKAX MTHYBHX AHLL. OTKNAALIBAIOT Aillid, KOTOPHE OBLIMHO
IMMYIOT; BLITYILICHHE IPHMEPHO Yepe3 [0 Mecaues.

NoaoTpsA 3Meﬁ (Serpentes, 5. Ophidia)

Tpynna sxaouaer okono 3 000 BuaOB, pacnpeReN€HHEX N0 18 ceMeACTRaM, H3

KOTOPLIX 3R€Ch GyayT yNOMAHYTHI THILL 3men

B 6e3 uenan: KOHE! ; OHH JOCTHINH HeoﬁmxHoBeHHoﬁ
¢BOGOMLI ¥ JIOBKOCTH B GEIHOrOM IOKOMOUMH, COBEPLUEHHO HENOCTYIIHBIX GE3HOMUM
AwepHLaM. Ocoboe CTPOEHHE NOIBOHKOB ¥ CKENeTy I10BbI yio

rMBKOCTH, B TOM YHCAE BEPTHKAILHYIO, H IOMONHHTENLHYIO NIpoMHOCTS. Braronaps
3ITOMY 3MEM CIIOCOGHEI NOBTOPATh H3rHGAMH TeNa KPYNHHHA penbed cyberpata, TeMm
CaMLIM HAXOAS Ha HEM ONOpY, (DMKCHPOBATh KOH(MHIYPALIMIO ITHX H3rMBOB H ¢ BRHICOKOR
TOYHOCTLIO NepeMENaTh HX BJOMD TENA; NIPH ITOM [NANKAR XOXA CKOABIHT MO ONOpE.
B pone oHu T CXOIHKIM TIpOK.

WIBIIHCTHI TOHHENb B TpaBe. Ha mankoit moBEpXHOCTH WIH Ha MeECKe, He JaK0LMX
NIPOYHON ONOPBI HX TeJTy, 3IMeH, HanpMep b1 (pont Echis, pHc. 136, 21), Henans3yoT

xof>. OHp c ocobo AMIUTHTYION, MPATIQEHMMASN OHH
YHaCTKH TeIa M NPHXHAMAs K CYGCTPaTy npyrue. B pesynsTate 3Mes NepeMellacTcs
B60K. CymectByeT emé TAK HaIbIBAEMBIM T ft, HWIH ry , Cno-

€06 ABHXEeHHS (OCOGEHHO OBBIYHBIA 1A YIABOB) — KOMBHHALIMA rrp)moummanm
OTPEIKOB NOIBOMOYHHKA C BOTHOOGDPAIHBIM
KOXHBIX UIHTKOB.

3MeH KODMATCA I/IaBHEIM 06Pa30M NIO3BOHOYHBIMH — OTHOCHTEIBHO METKHMH HET-
BEPOHOTHMH H PhifaMH, 3aMIaTRIBAA HX LETHKOM, TAK KAK PaileTars JOGKTY OHH He
MOTYT. BOSBIIMHCTBO 3Meft CIOCOBHB! O4EHb WHMPOKO PACKPHBATS POT, MPAKTHIECKH
Ha 180° pa3soas YesOCTH, 6 JUTHHHBIE, N0 CYCTaB 4acTo
PacioNaraeTcs no3any 3aTbutka. [TONOBHHUKH HHXHEI HeMOCTH CROCOOHE BbrbaThCH
HapyXy ¥ BJAHMHO ITONBMXHEL, TAK KAK HX IIEPEAHHUE KOH U COCTMHEHH MeXTy coboi
ITMHHOR cBs3KOi. [TPORONBLHO MOABHXKHE! H TIONOBHHKH BEPXHER YENIOCTH, MPHYEM
HE3aBHCHMO OHA OT APYIOi. B peay/ibTate POT MOXET CHILHO PaCTAIMBATECH H Bhi-
[TQTHATD OBHXKCHHS, TPOABHIAIOIIHE KPYTIHEIE OGLEKTH B NHUIEBOX. PHKCHPOBAHHIO
HOBKIYH CIOCOBCTBYIOT M MHOTOYHC/IEHHbIE 3y6H, JarHyThie Hadan. 3Mes Kak 6 Ha-
TArMBaeT ce6sl Ha OGBEKT MOIOLIEHHN.

3Meu MCNIONBIYIOT KOHTAKTHOE OGOHSHME, BHOCA MPOOH IS aKANH3a TOHKHM
pa SILIKOM B JANLHBIH (; ) OpraH — KaMephi HOCOBBIX
MEIUKOB, OTKPLIBAIOUIKECS Ha HEGE. [Na3a NPUKPHITE! CHAPYA NPCIPAYHKIM LIHTKOM
{IPUPOCILMM HIKHHM BEKOM) H He MMEIOT OGBIYHOIO /LA PENTIWIHA MEXaHHIMa aK-
xomozaiu. CpeaHee yxo oTCyrcTByeT. Basee Hosoe npnoﬁpmnuc HEKOTOPBIX IPynn
{yHaBOB M AMKOTOROBBIX) — TOPbI B BHIE YTy Ha 6«
BEPXHER HeNCTH.

CeMetictBo Cnenoameitki, win Cnenyun! (Typhlopidae) Biniovaer 200 Buaos. Ha-
ceasiior FOxnylo Espony (8 ToM uncre tor larectaHa — YepBeoBpasHas cienoameitka
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Typhiops 7 is}, Appuky, Tp! yio AMepHKY, KOXHyo Asvio ¥ HHao-
ABcTpanuitckuit apxunenar. HesnoBHTEIE 3Mey, CMELHATUIHPOBAKHEIE B PhIThE, NOA-
3eMHBIE, BENYLIHE YPE3BLIYARHO CKPBITHAIR 06pa3 XHUIHH. MOrYT pLiTh COBCTBEHHbE
HOPbI WIK OBHTaTh B NOCTPOMKAX MypaBeéB H TepMHTOB. [lnHHa Tena y G0MBLIMHCTBA
20— 45 cM. OBHAPYXHBAIOTCA PYAMMEMTRI KOCcTel Ta3a. [71a3a B Painu4yHON CTENeHH
PenyLHPOBAHE, BILIOTS 2O NIQMIHOIO OTCYTCTBMS . Maslenbiii poT 06pallgéH BEHTpalbHO,
KOpPMOBbIe OGBLEKTB! O4eHb MeNKH. Bce BHAb! AfiLiexnanylly.

Cemefictso Yaasbl, uan JloxHoHorue amexn {Boidae), wWHpoko pacnpocTpaHeHo

B Tp M cy6T 3axons B Aanu (1o K )} W Ha 3anmane
CepepHoit AmeprkH. CemeCTBO HACYMTBIBAET 72 BMAA, YPE3BMYANHO PA3HOPOAHBIX
no pamepam Tesa ot 20 cM a0 12 M (pexopas aHa-

xoHne Eunectes murinus 1 XHBLIEMY B HEBOJE CETYaTOMY NTUTOHY Python reticulatus)
npK Macce Tena Gonee 120 xr. BonbuiMHeTBO yaaBos (Boa) obutaet B Hosom Ceerte,
a muToHK — B CTapoM. Bropoe pycckoe HasBaHHe ceMeicTBa OTIPEAeNSETCA NPHCYT-
CTBHEM PYIHMEHTOB Ta3a H 3aAHeH KOHEYHOCTH (B Buae korts). Cpeau ero npeacrabu-
TeneH ecTs popMel, b€ H MHorue crenua

B noTpeGneHuu kpynuoht 1o6nuu. YacTh BUIOB, Ji§ e
«TePMQNOKATOPAMH» [UIA TIOHCKA TETLIOKPOBHEIX XHBOTHBIX — 3TO TYGHBIE AMKH C
YYBCTBUTEILHOR TOHKOM Koxelt B LnyGuHe. Bee yNaBhl XHMBOPOMALIH, 3 BCE TTUTOHBI
(puc. 136, 17) aftuexnanyius. CaMxa NMTOHA MHKYGKPYET KNAAKY, BbipaBaThiBasi TEILIO
33 CYET MYCKY/IBHOW HpOXH.

CewMelicTBo Yxkeobpastsle amen Colubridae (puc. 136, 18} — camoe 6onblloe cemed-
CTBO 3Meft, BKIIoYamwollee cahitle | 800 BaoB, nnu Gonee 60 % 1x Yyuca B MOLOTpALE.
v 1e p 1 — KaK Mo pasMepaM TeNla, TaK M 10 mpen-
CTARNEHHBIM XHIHEHHBIM {popmau CamoH KpyTHOR CYNTAETCA a3HaTCKaA KPHICHHaRA
amen Ptyas carinatus {11MHa 0o 3,5 M), caMble MeKHE B NONOBOIPEIOM COCTOAHHH
yxnanupaiotcst 8 10 cM. SINOBHTBIX Cpean yxeo6pasHEIX HEMHOTO, BCEro 45 BHAOB, HO

CPEH HHX €CTh BECHMA OTacHBbIE (. Y Dispholidus typus; puc. 136,
19, unu Bo#ra Boiga trig }. 3T0 TaK Ha JIOXHBIE YXH, UX SIOBHTRIE
3yBu B £yBHHe P nonocTH. Cpeay yxeoGpasHeIX BCTPEHAIOTCA

obBnanatesny yakoft
Pareas, amepukanckue Dipsas), ToTpeBHTeNH OIHUX THIIL NTHYLMX AKL (Dasypeitis).

3TH 3MeH IOTAIOT HX HO MpH M AHL N0 -
LIMMM €70 CTEHKY HIKHHMM OTPOCTKaMM p T
M 3aTeM OTphirvbalor e€. H: e e BEHHO OTK.

ARUA, BOAHME CKIOHHH K SHALEXHBOPOXAEHHIO.
M3 nanbonee HIBECTHAIX npencTasuTencH ceMeMCTPa HYKHO Ha3BaTh OBKIKHOBEH-

HYIO (Co iaca), WHPOKO EHHYIO, XOTH H PEIKYIO B
cpennelt Poccuu. 9Ta HeoMacHast 1A 4€/I0BEKA 3MEA € RIOBHTLIMH 3yGaMu B DIyBuHe
POTOBOH TONOCTH MHUTAETCA B ZIBaXIM B NOLY

TyTéM SHUEKHBODOXACHHS.

Ha pona Hacrosiwme yxu (Narrix) Ha Tepprropuu Pocciu ofuTaloT Tpu BHaa.
O6mKHOBEHHBIN YX (Natrix natrix), WHPOKO pacnpocTpaHéHHu B EBpone (me-
cramu — go [T 0 Kpyra), TIyTeM OTKUTAAKH SIHL {KPYIIHAs CaMKa
MOXET OTIOKHTb A0 35 WITYK), KOTOphIE MEPel OTKIANKOH MOTYT HEKOTOPOE BPEMS
MHKYSHpOBaTLCH B AlleBonax. OGHTaeT BO RIAKHEIX BHOTONAX, XOPOLIO M OXOTHO
ruiapaeT. KOpMHTCS MOTOABIO PAMIHYHBIX MO3BOHOYHBIX M PIGaMH, 3arnaTeBas 10-
6b14y 6€3 YMEPLUBREHHS.
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W3 43 sunor posa CrpoitHbie nonoasl (Cofuber) B Poccuu BeTpeyaloTes 9. 3tH
OXOTHMKHM CNIOCOBHB! DYUIHT ROGBIYY, OXBATHBAS €€ KOMBLAMM TENa WIM NPHXUMaR
K BHEMIHUM TBEPABNM npenmeTaM. MHOTHE W3 HHX arDECCHBHBI, CKIIOHHB! HAHOCHTh
YKYCRI, CITIOHA Y . Camuiit # 1 arp b Cpean HUX —
XeATOOpIOXHi, MM KacnHidcKuit, nonod {Coluber caspius, no 2,5 M LIMHOH), pac-
npocrpaneﬂﬂuﬁ B8 Monnaexn, YkpauHe, Ha CepepHoM Kapkase u B [Toroaxse a0
OT JIECHSIX NO MYCTHHHBIX, KOPMUTCS SUIEPULIAMH,
3MESMHU (B TOM YHCNE ABOBMTHIMH), ITHLIAMH, TPRI3YHaMH, DA3ODAET NMTHYBLH MHEIRA,
Camka oTKIanbisaeT 10 20 KpYIHLIX AMl (45 MM BnuHol). CTpena-aMes ( Psammophis
lineolatum, mnvua Tena o 90 cM) OTHOCHTCS K POAY NECOYHbIX 3MeHt, B KOTOPOM YHC-
a7 10 25 BuooB. Betpeuaerca B Kasaxcrane, CpenHeit Azin u 3akaBkasbe, [aBHbIM
06paioM B mycThiHAX. QueHb TOHKAA M GHICTpas, ¢ AMOBHTHIMH 3y6aMu B DIYGHHE pTa,
OXOTHTCH IMEM, 106bIMA — IOYTH UCKTIOHTENBHO AWEpHUEL. MHTepecHa 06bIKHO-
BeHMHas KOponeBcKas Mes {Lampropeltis getula), obnanatens xpacusoft Gnectsumei
M APKO OKpauleHHOM koxu. Q6HTaeT b npHOpexHnx ofinactax CLUA. inna tena 1 —2 M.
IMuTaeTcs 8 OCHOBHOM APYTHMH 3MEAMH, B TOM YHC/IE ANOBHTHIMH, KOTOPbI€ NMPakTH-
HeCKM 6€33aLUIMTHBI Nepea 3THM XHIUHHKOM. OTKIafnnBaeT SALA BUTAHYTOH HopMbl
UIMHOMA 10 50 MM (HEKOTOPBIE H3 9 BMIOB pojia SALEXMBOPOAALIN).

Cemeiictro Acnunobsie amen Elapidae skmioyaer okono 250 sBHIOB, KOTOpHE pac-
TIPOCTPaHEHbE BO BCEX YAaCTAX ¢BeTa, kpome Epponst. st MHOTHX BHAOB CPeAHAs LIMHA
GIM3Ka K 2 M, CaMBIT KPYIIHKIH BMI, xo6pa (Ophioph hannah}, no-
CTHTaeT nouTH 6 M. AnoBuTHIE 3yGHI HA Kpaio Bep! T-
HOM KOCTH. ACMHIbl MANO ATPECCHBHBI, KYCAIOT HEOXOTHO, MCIIONIB3YSl B KPHTHYECKHX
CHTYUHAX NDELYNPEXIAILEE NIOBEACHHE WNH OKDACKY. FOxHoapHKaHEKan [LTOIO-
wasncs ) xo6pa (H hre ) BHIGPLIITMBACT CTPYAKHM ATa HABCTPETY
NPOTHBHHKY. SA Pa3HOOBPA3EH M Y MHOTHX BMIOB YDEIBLHMANHO TOKCHYeH. [Tocne
yKyca TajnaHa (Oxyuranus scutellatus) 4enoBex yMHPa€ET YEPE3 HECKQMBLKO MHHYT H3-3a
Mapaiuia AbIXaTeNLHON MYCKYNATYPhl, B ANOBHTHIX Xe/e1ax THrpopo# aMeun { Notechis
scutatus) conepxutcs 400 cMepTenbHEIX 103. MHOTHE ACNHIOBbIE MMEIOT OMHOTOHHYIO
CEpPOBATYIO OKPAacKy, APYTHE — B BHAE HEPEAYIOIIMXCA APKHUX LUNETHLIX NONEPEYHBIX
KOJIELL, KaK KOpaJijioBbie acnuas! (Micrurus), B OCHOBHOM 3TO HEKPYNHBbie 3MeH. [Tpen-
CTaBUTENTH CEMEHCTBA CTIOCOBHBI Upe: ftHO GRICTPO aThest, Ha KOPOTKOM
pHIBKE — 10 32 KM/ Mambut Dendroaspis). O i KOPM HAJEMHBIX —
3MEH, ¥ NAJA0IINX — IPEBECHBIE JATYUIKH. B GonblIMHCTBE CBOEM 2CIMAOBLIE IMEK
OTKJTAnbIBAOT fHua (2 — 3 mecsatka). QueRHHKOBas Kobpa H HeMHOTHE Apyrue ate-
XUBOPOAALLHM, ABCTPATHHCKAA BENUKONENHASA NEHHCOHUSA Austrelaps superbus nmeeT
NoROGHE MAAUEHTH! M NPHIHAHA XHBOPOAALIEH.

Cemeitcrso Mopckue smen (Hydrophiidae) sknouaer 64 buna, KOTopbie CYHTAIOTCH
6AHIKHMH K acMAOBBIM. Pacnpocrpanensl B TENALX Bogax Tuxoro H Muamtickoro
okeaHoB. Mx noapaafensior Ha TpH rpynnel — MOPCKHX KPaiTOB, MIOCKOXBOCTOB H
NACTOXBOCTOB. DTO GLICTPLIE M AODKHE IIOBULI, HO OHH CODNEPLIEHHO GecrioMomwHb
Ha cywe. XBOCT, KaK NPaBIO, PE3KO YILIOWIEH, TICTAA CPEAHAS YacTh Tela HEPEAKo
MMEET OKPYLIOe CeueHUe THAMETPOM 10 7 CM, a €ro NepelHas YacTh TOHKa, KaK Ka-
paHzaul, My O T 310 3IMEAM HIBJIEKATh
206L1MY 3 YKpHITHH. Cpeau Nenaryyeckix MOPCKHX aMei OnUH M3 Hanboee H3BECTHLIX
M WIHPOKO PacripoCTPaHEHHBIX BHAOR — ABYXUBETHas nenamuna (Pelamis platurus).
TOKCHYHOCTL Alla MOPCKHX 3MEf Bblute, 4eM Y aCnHaoBLIX 3Mel. [TpH CapHBaHKH OHU
MOTYT (pOPMHPOBATL OTPOMHBIE CKOMIEHHS. Y MHOTHX 06PasyeTcss NoAOGHE TNALEHTLI,
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H DOXIAIOTCH XHBHIE NETEHBIUH, YHUKANBLHO KDYTIHbe (IO MOJOBHHB LIHHH TENa
MaTepH), HO MATIOYHCICHHBE {(MeHee AeCATKa). MOpCKHe KPaHThi OTKIAIMBAIOT AHLA
Ha Cylue, NpOsIIASA B IIEPBLIE IHH IOCTE BRUTYIUIEHHSA JaGUry 0 ITOTOMCTRE.

CewmedicTso lamoxosue men (Viperidae). TamoxoBule pacnpoCTPaHEHB! Ha BCEX
MATEPHKaX, KPOME ABCTPA/IMH, IIe HX 3aMELUAIOT acITHIOBLIe IMeH. Celyac HaCuHTHI-
BalOT 236 BHIOB {BTOPOE MECTO CPENY AZOBHUTHIX 3MeH MHpa), B TOM YHcie 158 piIoB
AMKOTQJIOBBIX IMeit {B OCHOBHOM aMePHKaHCKHX) K Gonee 60 BHAOB HACTORWIMX [amIOK
(McxonHO adpHKaHcKux). JUTHHA Tena B3POCTKIX BAPELHPYET B npeaenax 25— 365 oM.
SOBMTHIA anmapart 3THX IMeH CYHTAETCH CAMEIM COBEPILEHHBIM. YKOpOUEHHAs BepX-

Haf KOCTb OYEHbD I ; OHa HeCET TOMBKO ALOBHTHIE 3y6h (1 —2, He
CYHTAs JaMecTHTeNeH) H, TIOBOPaYMBARACE OKONO TIONEPeYHOol OCH Ha 90°, ykiansiBaeT
HX B COCTOIHHH TIOKOS TOPH3OHTANbHO. [JUTKHHa 3THX 3y60B 0T 0,5 cM y 0GBIKHOBEH-
Hoit ranoku {Vipera berus, puc. 136, 20) 1o 2,5 cM Y HEKOTOPRIX IPeMydHx 3Meit (13
SIMKOTOJIOBBIX) M Jaxe 4 cM y raGouckol ramoku {Bitis gabonica). [peacTasutenn
ceMe#CTBa — NOYTH MCKTIOYMTENEHO HAIEMHRIE BHIH. OKpacka GLIBaeT ORHOTOHHOMR
WIH HEPEOKO PacuieHSIoWeH, C TeOMETPHYECKNM KOHTPACTHHM DHCYHKOM, MACKH-
PYOLLEH B YCTOBHAX OGBIMHON CPENbI, HO HE NIPeny. WIH OTOYT
HEPENKOR y aCIIHIOBHX 3Mel. SIMKOTONOBbE IMEH 06J1AIaI0T TEPMONOKATOPOM Ha
60KOBOH CTODOHE I'O/I0BbI B BHIE AMKH MEXIY I7IaJOM M HOMIPEH C HEBEPOATHO YyB-
CTBHTE/TBHBIM YMaCTKOM Ha AHe. BonbuHHCTBY pi SHL
ZIEeHHE, HO eCTh CPEAH HHX M XHBODOAAIIME (B TOM YHC/IE OOLIKHOBEHHAA IAl0Ka),
W Afueknanywue (HanpHMep, OXHOaMepHKaHCKu OymiMeicTep Lachesis mutus,
OXPaHSOIIHHA KiamKy).

Ham6onbiiyo yrposy CyIWEeCTBOBAHHIO COBPEMEHHBIX YELIYHYATBIX PENTHINI He-
cér npeOspa]OBZHMC HJIH YHHYTOXEHHE HX HCXOOHKIX MBCTOOGMTZHM“, @ TaKKe OTNOB
XXHBOTHBIX WM c6Op MX ML pagy ynotpe6neHus B numy (llenTpansHas Amephka,
Oro-BocTounas Aaus). B oTnmume OT IpyrHX HaleMHEBIX TOIBOHOYHEIX, HANIPHMED
Tel X, OHH HE b1 TaK GBLICTPO MEHATh CBOH MECTOOGHTaHHS. B 3TOM
HX YAIBMMOCTb.

MOAKAACC APXO3ABPbI (ARCHOSAURIA)

Otpsa Kpokoauasl (Crocodylia)

B 370T 0TpsA OGBbEIHHEHE! COBPEMEHHBIE TIPEACTABHTENH TOIKAACCA, BETyIUHe
MONMYBOAHBIH 06pa3 XHIKH (cM. puc. 136, 22). TToxpoBbl KPOKOLH/IOB YCHIEHB MOLLL-
HBLIMM OKOCTEHEHHAIMH — OCT noacr KDYIHbIE YewyH. 3y6ul
TEKONOHTHBIE {CHAAT B a — sqeiKax ). Tansust X H 32THHX
nan oGbeAYHEH ! TUI2BATENBHOH NEPETIOHKOH. XOPOLIO Pa3BHTEL OGOHSHHKE, IPEHHE K
CITYX, FIPH ITOM KPOKOMMTBI LIHPOKO HCTIONB3YIOT AKYCTHYECKYIO KOMMYHHKauko. Afua
OHH OTKNAABIBAIOT B IPHKDPHTEIE TIECKOM FHEMA, KOTOPLIE OXPAHSIOT 1O BEUTYMEHHA
LETEHBILIEA, HHOTAA NIOMOTAIOT MM BRIGPATLCA HAPYXY H Iaxe OTHOCAT X Bose. J1o
NoBeAeHHe HY)XXHO MPHIHATL BHCLUEH IR PenTWIHA GopMoit 3a60Tl 0 MOTOMCTBE.
JUist KPOKOIMIOB XapaKTePHO LIHPKYMTPOITHYECKOE PAaCTIPOCTPaHEHHE, XOTA IBa BUIa
UIHTaTOPOB — M {(Alligator mississippiensis) W KMTalCKHA (A. sinensis)
J2XOfAT B YMEPEHHEIR NOsC.
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PawnyaioT Tpu cemeitcTa. Hanbonee MHOTOYHCIEHHOE H3 HHX — COBCTBEHHO
Kpokoannossie (Crocodylidae; 13 BHoos). X oTauyaeT cyXeHHHIt KOHEU pbinia, B
GOKOBBIX BHIPEIKaX KOTOPOTO TIPH 3AKPHITOR MACTH PACTONArAIOTCH HHXKHHE «XITBIKHS.
Haubosnee u3BecTHblE BIILI CEMEACTBA, CaMBIE KDYIIHbIE H ONACHDIE LIS YeOBEKa, —
310 HIbCKUH { Crocodylus niloticus) v TpeSHHCTHI kpokomubt {C. porosus). dnuua
Te/la MOC/EIHETO MOXET NPEBBIIATh 7 M; KCTATH, ITO CaMbii PaCNpPOCTPAHEHHEIR BHA
{oT UHauK 00 ABCTPAIUH M OCTPOBOB B I0T0-3aMAadHOM YacTH THXOTO OKeaHa), cno-
COGHBIA MPEOROETH THICAYCKHIOMETPOBYIO AHCTAHIIHIO B OKEaHe.

Y npeactasuTenel ceMefcTBa AnnHratoposnie (Alligatoridae: 8 prUooB) BepxHeye-
NUIOCTHAs KOCTh PACIIMPEHA H NIPHKPLIBAET CBEPXY BEPIIMHEI HHXHMUX 3y60B. K 3TOMY
CeMeCTBY OTHOCATCA KaK BechbMa KPYNHMi YepHuR xaltman (Caiman niger, Gonee
6 M), TAK H CaMble MENKHE — T (Pale hus, menee 1,7 M).
MHCCHCHTICKHHt QITHTATOP B CEBEPHBIX YACTHX apeaNa, B YMEPEHHOH 30HE BPEMCHA-
MM BBIHYXIEH NepeXHBaTh MOPO3, HAXOAACH NMPH ITOM MO MOBEPXHOCTBIO BOAK W
BbICOBBIBAS HOAZPH, BMEPIAIOIIHE B JeIAHYI0 KOPKY. O6HTanowHi B necax 6acceiHa

AMa30HKH TIPH MeJIKHX NOTOKax T # KaMaH (P 1ri; ) 3eH
6 i nonedt B Ha3EMHbIX MHBIX.
CylwecTsyiot elwé asa yaa u: HX pHBO:

C ANMHHBIM Y3KHM PBUIOM. 3TO raHTCKHit raBuan (Gavialis gangeticus; HHa Tena 0o
6,5 M) M raBuanoBbIf Kpokoaus { 7o hiegeli}, KOTOPOTO Hepr
HAIOT K NEPBOMY B cOCTaBe ceMeiictBa TaBuanosbie (Gavialidae).

Cyect NOB yrpoxaeT 6 OXOTA PATH MSICA H WIKYD,
XOTA Pa3BefleHHe HEKOTOPBIX BUIOB Ha depMax M CTPOTHE OXPAMHBIE MEPh IAI0T Mo~
TIOXH it adpdexT u T X Heb pocTy AR

anauratopa B CLIA ¥ HHABCKOTO KPOKOIHAA B HEKOTOPBIX HAUHOHATLHBX napxax
AbpHKH.

ucropus p

Cpeiv MHOXeCTBa a6 PHHTOLOHTOB xap6OHa CYILECTBOBANA IPYNIa BOAHBIX PHGO-
RUIHBIX }U1UIHWKOB, ¥ KOTOPBIX NaPHbIE KOHEUHOCTH GBLIH EILIE IOCTATONHO CnabhiMy ¥,
BEPOATHO, CyluecToBana 1 yuIHas BbIpe3ka, ¥ ers
MEXAY WETHBIMH ] aneMeHTaMH dYepena
{cM. c. 233), T.€. N0 UENOMY PAAY NPH3HAKOB 3Ta IPYyNIa NaGUPUHTONOHTOB, KOTOPYIO
Ha3BanM aHTpPaKo3aBpaMu (Anthracosauria), ocTapanach BeChMa NPHMHTHBHOR.

Ho y aHTPaK03aBpOB yXe MPOABHINCE IIPH3HAKH, KOTOPbie COMHKAIOT HX ¢ Gymyls-
MH PENTHIUAMH, 32 YTO OHM GEUTH HA3BAHBI TAKOKE 6T (B: ia)
6yKBAIbHO — «JTATYUWKOAWEPaMH». ITO, IIpexXae BCero, B KOPHE HHOE YCTPORCTRO Ten
MO3BOHKOB — BMECTO PAXHTOMHOrO BapmaHTa {cM. puc. 115, 5), xapakrepHoro ang

NbHBIX aMd f {npn Xopaa He TeNaMH
2 1Ltk GPOHHPOBAHA KOCOYTONBHEIMH KOCTHBIMH ILTACTHHKAMH), CPOPMHPOBAJICH M-
6GonomepHuIA THN (M. pHc. 115, T}, c1 YECKMMH TeNaMH TIpHYEM

KaXIOe COCTOSMO M3 ABYX WWai6 — runoueHTpa (2) v ruiespouenTpa (J). IMoanHee »
PALY PeNTHIHOMOP) HACTYNHAA PEAYKLIMS NepeaHel WatOsl B NONBIY YCHACHNS 3an-
Hell, K KOTOPOJt MPHPOCAa ueBpanbHas ayra /). Takoe COCTORHHE OCEBOTO CKeAeTa
6bUI0 XapPAaKTEPHO MU HHXHENEPMCKUX ceitmypui (Seymouria; cM. puc. 115, [,
puc. 138, 7). Y 3THX ZOBONEMO KPYIIMBIX XHBOTHEIX (IUTHHA Tena 80 CM) MpHCYTCTBOBa-
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7K KaK ABHO aMDHOHRHBIE, TaK H HaCTOAILIME PENTHIHAHbE IPHIHAKK. B YacTHOCTH,
y ceitMypHit YKPenuaKch nosica KoHeuHocTel, a ananroran dopMyna npxobpena
THNMYHBHIA LA PenTHWIKH BUL: 2, 3, 4, 5, 3 (4). Cyas no HeobuvHON WA aMbuEHiH
¢opme ronoesl, 6osee BHICOKOH W y3KOH, OHM He MCMOIB3OBATH POTOINOTOMHYIO MO~
JIOCTh B KaueCTBE HACOCA NPH T'YIAPHOM ABIXaHHH, a 061alai XapaKTEPHLIM LI
aMHHOT PEGEPHBIM IbIXaHHEM, TOIBOABILNM HCMIONBIOBATb NETKHE C MAKCHMATBHOA
3 EXTHBHOCTBIO. DTHM NPEANQIAracTCA HX OTKA3 OT KOXHOIO ABIXAHHA H CHIBHOE
OpOroBeHHe KOXH {CM. prc. 119), 3aluniuaolee oT NoTepb BAArH Ha ucnapeHne. pa

TEPBBIX it JINCh B aTNAHT M InucTpodeit, u
4epen nonyiun Gonee caoﬁonnyno TIOABHXHOCTb OTHOCHTENLHO TTOCTKPAHHANBHOTO
CKenera, 4eM y T (] #. OnHako y H

TIPH3HAKH, TAKHE KaK YILIHAA BLIPE3Ka, TAGHPHHTOBbIE 3y6hl Ha COLIHMKAX H HEGHBIX
KOCTAX M, IMAaBHOE, CTPAHHbIE OTTIEYATKH NO3ANH Yepena (BOIMOKHO, OCTaTKH HapyX-
HbIX %abp} M KaHATb GOKOBOM TMHMH Ha KOCTAX Yeperna y MeJTKHX 0co6eil. 3T JaHHhle
3aCTARNAIOT 1ONAraTh, 4TO CEAMYPHH €llé GLUTH TECHO CBAJAHBI C BOLHOM CPEnoH,
NPOXOAHH B HHAHBHAYATLHOM Pa3BUTHH CTAIHIO BOOHOH NHYHHKM M MeTamopdos,
T.€. OCTABANHCH aHAMHHAMHK. [la 1 IO CBOeMY aGCQULIOTHOMY BO3PACTY (PaHHAS NepMb)
CEMMYPHH ONAANBIBAIOT K Havany 060COGIeHHA aMHHOT, MOCKONBKY NEPBOE HCKONAEMOe
aMHHMOTHYECKOE AitL0 Gbu10 YXE B

OBLIYHO CYUTANIOCH, HTO 3Ty 32434y PELLHIH NEPMcKHe KoTnolaspsl {(Cotylosauria),
HacTOAWME PenTHIHH. [TOKPOBHLE KOCTH 4epena KOTH/I03aBPOB 06pa30BHIBATH
CILTOWIHOM NMaHUMPb, KaK ¥ ceﬁuypuﬁ HO Yy HHX MCYeaINH TaKkHe aMpHOHAHKIE NpH-

IHAKH, KaK yUIHasA 3aHsL1a THIHYHOE LI PENTHINA
TIONIOXEHHE — 32 KBAAPATHOH KOCTBIO, @ CTPEMA (Slapes), COOTBETCTBEHHO, NOIYYHIO
OPHEHTALMIO B BEHTPONATEPATLHOM u. Mpasna, ocoberHo y

KapGOHOBRIX IPOTOPOTHPHAKA (CM. fanee), OHO GO AOBONILHO MACCHBHLIM H J10-
MONHHUTETLHO KPEMKIIO WEYHLIE KOCTH K MOJITOBOH KAfCy/e, B 4EM MOXHO BHAETH
CIlebl THOCTIIH.

HHECKH KOT 4ETKO pa Ha [IB¢ TPYTIIbLI — Karn-

¢ (Captorhil pha) u tuanex (Diadk pha), nepasie U3

pBIX Gy [l a BTOphiE — PacTHTEILHOSAMBIMH. B HenasHee
BpemMst X0pollo BUINECA OCTATKH JHAYHTENLHO GONIEE APEBHUX

CYLUECTB, XHBIIHX B XapGoHe. Onu o6agand XOpOWIO OKOCTEHEBIUHM CKEJIETOM, H
npu:maHu penTHIMAMU. Bo-nepsrix, 310 MesKie NpeacTaBuTenH GIHIKOI K KanTOpH-

TPynNH upran (P ididae) M3 TRK HAJKBAEMOI JOKOTTHH -
CKON ayHbl kapboH) — Hyl {puc. 137, 1) u Palaeothyris, Bo-BTOpbIX,
[ApeBHEALLIME NETHKOIABPHI TOMO Xe BO3PAcTa, HAKOHELI, BLIBABWIAA CEMCaUHIo Gopma
M3 HHXKHEro KapGoHa ¢ HENMOHATHLIMH DOACTBEHHEIMH CBf3AMH, — Westlothiana.

B coctase K1acca penTHIRA YCMATPHBAIOT NapasLIe/bHO P2
BeTBeH (puc. 138), r Ha cTaTtyc TEJILHBIX KAACCOB. DTO Yepe-
TNaxH, KOTOPbIX BMECTE C 4aCThIO KOTH. T B KJIace THAHH
TEPOMOPOK, KN CHHANCHARL, H IBPENTHIHH (1. €. HACTOAWIME PEITHIHM).
KantoprHOMOpdb GhiAK reHepan {T. €. HECTIEUHA. OBaHHON)
TDYIIAOR CO CIUIOLIHbIM HaKJanHBX OKOC FONOBM (CTEranLHbIM

qepenom). ONHaKo o6HTaHHE B HAIEMHMIX YCIOBHAX M NMTaHHE HaleMHMON HoGwueit
TpeGOBANO YCHNEHHA XeBaTeNLHON MYCKYNaTyphl, KOTOPOR 6Ll HEOGXOIHUM AO-
TIONTHHTENbHEIA OGBEM. B 0oNHOM Ciyqae HapyXHbie HeNIOCTHhIE MAILINBI IPHOSPETH
TIPOCTPAHCTBEHHYIO cBOGONY 6e3 06pa3oBaHMA Pa3PHBOB B COCANHEHHSX NOKPOBHBIX
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Puc. 138. Cxema CBRIW MeXAY PAWHYHLIMH IPymna-
M3 aMHHOT:

/- aNHOERK, - 2-
BAH3KHE K KANTOPHHOMOPGHLIM KOTH/I0IABPEM PAHKHE DEMTIUIAK, MEACTABKILTS — XHAOHOMYC; I — He-
penaxs; 4 — permuKH, M npeaxn npex-
craBurens — R 56— 7—

DEITINMM, AUIEPUIIM H 3MeH;
9— HH — 11— apxoaas-

P — * - 12— i 13—
TIDENCTARATETH — TaOpodaBp H UEPATONG; /4 — ALIEPOTAIOBHE AKHOIABPAL, /.5 — XHUIHMWE NPEICTABHTENR
RWEPOTAIOBBIX AWHOIABPOB — Tepononwl; /6 — -
Tens — gunonok; /7 — - 18— -
19— nTHu, - 20~ npemox
) NTHU — 21 — ATHLA; 22 — Alzepu,

KOCTEH KpuilH Iiepena a MIPOCTO 32 CHET MX PEAYKLMH, Ha4HHaA OT JaHEro Kpas.
Taxo# Oxeitl) TUN 0 yepena

OKHa Mexay OKOC TONOBK
Abl {(cM. pMc. 122, B, puc. 181) — ewe B cepenuHe xapéoua 310 Gwla caMas paHHAS
TPYNMa aMHHOT, KCTaTH, BK "
PaccCMaTPHBAETCA B paadee, NOCBALICHHOM ITOMY KIIACCY MOIBOHOMHBIX.

YyTb noaxe NOTOMKH KOT y -
JIMCh 11BA BUCOMHALIX OKHA — BEpXHee, KoCTeH
M OrPaHHYEHHOE CHU3Y BEpXHER BHCOMHON AYIofl M3 3arTasHMYHOR M Hewyfyato
KocTeN, H 60KOBOE BUCOYHOE OKHO, OPAMHYCHHOE CHM3Y KBaAPaTHOCKYIOBOH H
CKYNOBOR KOCTAMH {HHXHeR BHCOUHOR AYTOM). 310 GLUTH AHATICHAM , AABIIIHE HAYAIO
MHOTHM ME303ORCKMM IBOMOUMOHHEIM CTBOIAM PENTHIMA ~ cHeHONOHTaM (BKITIO-
4ag FaTTepHIO), YeILyAHaThM PENTIIHAM, am
JIETAOLIHM ALIEPAM.

HIMEHHO MX BMECTE € HECKONBKHMH IPYNNaMH HeACKOIO MPOHCXOKIEHHS (TUie-
3M03aBpaMH K MXTHO3aBpaMH) MpELIaraloT BKIOYaTh B CAMOCTOATENbHBR Ki1acc
appenTiAuit. TpanHUHOHHAA TOYKA IPEHMA PaCTIpede/ifeT 3TH IPYNINL 110 YETHPEM
noaxiaccaM — 3aBPONTEPHIUH (Sauroplerygla), Hxruontepurnu (Ichthyopterygia),

w1 (Lepidosauria) u A 1 (A ia)

K 3aBpOnTEpHIUsiM OTHOCATCA MUTe3no3aBphl (Plesiosauria) M3 10pH H Mena, cBOe-
obpasHbie BOAHEE XHILHUKM (CM. PHC. 137, 2) ¢ yKOpOoueHHBIM 6OYKOOOPA3HEIM TyNO-
BHUIEM, 3aKITIOHE) B KOP3HHbI H3 MHOTOY! X TOHKHX
OKOCTEHEHH I (BPIOLIHDIX pEBep) H HETHPbMA KPYHBIMH TacTaMH. [UIHHHAA 3IMEeBHI-
Has 1115 TOMORasa MM NIPOBOPHO NOBUTL PIBY, XxBoCT 611 Goree koporxuM. K Toft xe
IPYyNIe OTHOCATCS H Gonee { } C OTHOCHTeJILHO
KOPOTKOIt llieelt H YepenoM A0 TPEX METPOB JUTHHOM.

VIXTHONTEPHIHH — 3TO XMBLLME B TEHEHHE BCETO ME3030A MXTHO3aBpH (Ichthyosauria),

aHaNorH il ¢ orp r1a3aMu,
HECYLIHMH MeJIKHe 3y6bl, H ¢ 0GPaTHO-TeTEPOUEPKAILHEIM (HIIH TMNIOLEPKATLHBIM)
XBOCTOM, B KOTOPOM MO3BOHOYHHK Gba 0TKIOHeH BHH3. [Ipeanonararot, 4To npu
paboTe 3TOT MNABHUK COMARAN YCHIHE, HANPARICHHOE BIEPEN H BHH3, TEM CaMbIM
KOMINEHCHPYA H3IBKTOYHYIO TL1ABYHECTD STHX HHBOTHRIX.

1



HexoTopbie nEpMCKHe AHANCHOb, NOAOGHO KanTOPHHOMOPdAaM, HMEIH Crreabl
THOCTH/THH B BHIE MaCCHBHOTO cTpemedH. Ho B Xe 0T
HB OCTAaTKM RIUEPHL, NPHOGPETIIHX HADEXHYIO ONOPY KBAIPATHOM KOCTH Ha Bblpoc‘r
MOJTOBOMN KAaNCY/Ibl; HX TOHKOE CTPEMS MOTNIO CYXHTb KOMITOHEHTOM CPEAHEro yxa.

C TpHaca W3IBECTHB pHHXoOUedaTbl, MPeAKH i raTTepun (Sph don),
opr POt HECHITBHO € TeX Mop. 3MeH MORBHIHCD B MeTy.

Al Bl OTHYATHCH Pa3BUTHEM JIOKOMOTOPHOR CHCTEMBI, HMENH
npearna; OKHO Ha p! yepena, 3y6bl B syeitkax (TEKOAOHTHbIE),

XOPOLUO Pa3BUTOe cpenHee yxo. [ToABUBIIMCE B MOIIHER EPMH, OHW B TPHACE YXe
npeTepreNH NMEPBY0 MOWHYIO panHauHio. 31o 6euin TekoaoHTH {Thecodontia; cM.
puc. 137, 3), aKTHBHBIC H PHTOM GBLICTPOHOTHE XHIUHHKH — YETBEPOHOTHE, TOXOXHE

Ha J10B, pie — C K OBYHOTOCTH. B cpemHem TpHace Bbi-
ne.'uulacb JNHHUS Kpokomunos {Crocodylia), KoTopas 3a 200 MJIH JIeT CBOeH HCTOPHM
WCTINTANa TPH TeTbHbIE ( TeJTH ABYX NEPBbIX NOTHOCTHIO
BBIMEPJIH).

Y auHo3laspos (Dinosauria), XHBLIHX B I0pe H B MeNly, KOHEYHOCTH GbiIH Tiepepe-
IIeHB! B MTAPACArHTTATBHYIO ILTOCKOCTD (3aHHE — NOBEPHYTHI KOJEHOM BIEPEN) U TeM
CaMBIM NOABEAEHB! Mol Kopriyc. PainuyaloT becbMa MHOroo6pasHyIo rpyRny XHUIHbIX
H pacTi BIX {Saurischia) ¥ BecbMa MOHOJIHTHBIH
orp)m NTHUETAI0BAIX AHHO3aBpoB (Omithischia), HCKMIOYATENBHO PACTHTEIBHOSMBIX.

BO BX — 3TO ABYHOTHE XHIUHHKH M3 IPYINH Te-
ponoa (Theropoda, 4TO 3HAYHT 3BEPOHOrHE; CM. PHC. 137, 4). Cpean HUX HIBECTHBI
THTAHTCKHE B, KaK Hit ALT03aBD WK THPaH-
HO33BP, K Pa3HOOGPa3HbiE CPABHHTEILHO MENIKHE HOPMM, YCTOBHO OGbEIHHABIIHECS
paHee MO HMEHEM LIEIOPOIaBPbl. PaCTHTELHOARHBIMK CPEIH ALIEPOTA30BbIX GbUTH
THTAHTCKHE YETBEPOHOTHE AHMIONOKH, 1 W HX poacT H, COCTaB-
NAWHe rPyniny 3asponox (Sauropoda, ¥TO 3HaYHMT AlwepoHorke). HescHo, Morn
JIH OHH TIPH CBOEH OrPOMHOM Macce Tella MepeABHraThest No cyiue. BepoaThee seero,
OHH GBUIH MTOCTOSTHHO MOIPYXCHH B BOTOEMM, CITYXHBIIHE KM HCTOYHHKOM HEXHOTO
3e1EHOrO KopMa.

TTHueTA30BRE AHHO3ABPH MOTYYHIH CBOE O6LLee HMS 32 XaPaKTEPHYIO KOH(HIYPa-

LHIO Ta33, B KOCTH Ha3an, KaK y NTHLU. ﬂpennonaram,
YTO TAKASA HX MO3NUMA OTPAXACT O6IIYIO KOMITOHOBKY KOPIYyca IBYHOTOIO CYIUecTea,
¥ KOTOPOTO GLUT CHALHO ¥ 06béM K H MOJIOCTH, KaK 3TO

06LYHO XAPAKTEPHO IV PACTHTEILHOAIMBIX XHBOTHRIX. B cooTBeTCTBIH C TpeGoBa-
HUAMH GanaHca MACCH Tella OTHOCHTEBHO TOHEK ONOPH GpIOLINAs MONOCTb NTHUETA-
30BRIX Bruta Hasal, 9To 1 > xocrelt. Takum
06pa30M, A2HHAK BEPCHA MCXOIAT HI NPEICTABIECHHA, YTO PAHHHE NPEICTaBHTENA ITOro
orpsina 6euH ABYHOrHMH. HMaBecTHN XHBWHIA CO cpenHeH 10pH 10 KOHUA Me3I03os
JABYHOTHH HI' T (yTi 1) H Pl
BTOPHYHO 4ETBEPOHOIHX GOPM — porathie T (LepaTonch;
cM. puc. 137, 5), xuBLIMHA co cpelHel! 10pH A0 MNO3IHEIO MeNa OrPOMHBI CTEro3asp,
HMEBIUKWH KPYTIHblE KOCTHbIE rPeGHH Ha CTIHHE M UIMMBI HA XBOCTe. PoacTBeHHbie
CBA3H MEJIOBOTO aHK! oneToro M3 KOCTHHIX IL1aCTHH,
OCTAlOTCA JaFATOYHBIMK.
VY nerasoluux fwWepos, nTepolaspos {Pterosauria; oM. puc. 137, 6), xpbuto 610
KOXHOR nep: HaTHHYTOH Ha 3 IV naneu , TakHm o6pa-
30M, PACMONONKEHHOM NO3ATH KHCTH. OHM NpOCymecTBOBANA 150 MIH neT, HayKHas ¢
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KoHua Tpuaca. [TTepo3aBpos AenaT Ha ABE IPYTIIH, GaTee NPHMHUTHBHAA M3 KOTOPHIX,
PaMBOPHHXH, ZOXINA IO KOHUA I0PH. Y HHX GBI ANMHHMHA XBOCT, HO KOPOTKME 1LeA
 YemocTH. Bonee NpoABHHYTbHIE NTEPOIAKTHIIH, NPOCYIUECTBOBABIIME ¢ NOMHEN 0PH
IO XOHUa Mena, Gpun KpynHee — 1o 15,5 M B paaMaxe KpbUtbes, 0faganyd KOPOTKHM
XBOCTOM, MO IL YETIOCTAMH (Y — 6eaayh) ) H weeit.

KAACC NTHLLI (AVES)

XapaKkrepucmKa kaacca

B coBpeMenHON dayHe HacuMTLIBAXT CBhIe 8 600 BHIOB NTHL, CYWECTBEHHO
paannyaoLIMxcs Mexay coBok no ofluemy rabuTycy, cHIy3ITy, HGOpME KToBa H KO-
HeyHoCTeH, okpacke, XapaKTepy ONEpeHHA, NOBEICHHIO, MaHepe nanéra. Unpoko
BapLMPYIOT H PA3MEPH! NTHL: OT THFAHTCKHX CaMLIOB aPHKAHCKOTO CTPayca, BHCOTa
KOTOpBIX AOCTHTAET 2,5 M, @ Macca — 90 Kr, 10 MHHHATIOPHBIX KONKGPH, paMepu
KOTOPBIX He NPEBLIWAIOT 2— 3 ¢M IpH Macce 2,54 . OAHAKO XOTH MTHUL K AEMOH-

CTPHDYIOT BEChbMa y y Tp K paw
OGHTAHHA, CPEAN HHX HET CTONb BhI KaK,
KHT ie CPean M. WIH BRIOB, NPHCIIOCOGNEHHBIX

K NOAIEMHOMY CYLIECTBOBAHHIO TIONOGHO KPOTaM WIH CENBILIAM, XOTH CPelH IITHI
MHOTHE BHAB CIOCOGHB YKPLIBATLCA H BLIBOANTL NOTOMCTBO B CAMOCTORTE/IBHO B~
PBITLIX HOpaX.

TITHUB, HECOMHEHHO, NPOMIOLLUIH OT PENTATHHA IPYTINS 3aYPONICHI, TPHTOM AHAN-
CHAKLIX M TI0 MHOTHM 4epTaM cBoeft ofieft OpraHH3aLHH COXPAHAIOT ¢ HUMR IyGokoe
cXOncTBO. M3 COBpeMEHHBIX PENTHIMA Y NTHL 0COGEKHO MHOTO OBILETO ¢ KPOKQIHAa-
MH, TIPEACTABUTENAMH MOAKIIACCA apX03aBpOB. OHH MOLIH Gkl laxe MPETEHIOBATh Ha
MECTO B CHCTEME ITOM MPYIIIIbI, ECIH GhI HE BBUIETANMCH CTONb PEIKO CBOMM BLHCOXHM
YPOBHEM P H caMoOHTHOM aganTauueit x nonéry.

Moao6HO COBPEMEHHBIM PENTHAMAM, NTHUL 061aNaI0T CyxoH KoXeH, HEMHOTHe
TIPHCYILHE MM KOXKHBIE Xee3bl BLUIENAIOT He BOAHbE PACTBOPM, 8 XKMponosoGHble
pemectsa. Mx yepen Taxkxe NPHHALTEXHT K HCXOTHO AMANCHIHOMY THITY, A HMX
XapaKTEPHH SIHHCTBEHHRIM 3aT! H HH M HHTepTap-
3ATLHOE COMNEHEHHUA B KOHEYHOCTAX. TOYHO TaK Xe MpaBas AyTa 20PTH HECET ¥ HHX
aprepHankHyIO Kposk. MHoro obuiero ¢ penTuinsamMu HabIONaeTCA Y ITHIL B CTPOEHHH
MO ne

BaxHoe i obuen op NTHL COCTOHT B HX TOMOHO-
TEPMHOCTH, CIIOCOBHOCTH NOAAEPKHBATh Yo ¥ TIPH TOM TeMne-
paTypy Teqa. DTa CNocoBGHOCTL MpeAcTarseT coboil 3ddEeXTHBHYIO YHHBEPCATLHYIO
apanTaumio, KOTopast AeNaeT NTHLL MEHEE or YPHUX ¥
BHELWHEN CpelIbt, NO3BAIAET b HH 7 H b
Ha 3TOft OCHOBE BLICOKOH IHEPTHEl KUIHENCATENLHOCTH (Pa3BHUBATE BHICOKYIO MEXaHH-
YeeKy1o ). H. YPHOTO T

C BHEIWHER CPENOft NOMOraeT MTHLAM PacCeHBaTh HIBHTOYHOE TEILIO, HEH3BEXHO
BbUIENIAEMOE MLILILUAMH DK HHTEHCHBHOM dHIMYecKO! paGoTe. BaxaieRiune yenoBHs
HMHTEHCHBHOTO MeTal0M3Ma — 3TO NQJIHOE pa Kpyros no-
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CTHTHYTOE 6/1arofapa 4eThpe cepauy H JIEBOW OYTH A0PTHL, &
TaKKe COBEpLIEHCTBO ALIXATENLHON CHCTEMBL, CTIocobHOH Garnee 3 deKTHBHO HIBIEKAT,
KHCOpoA H3 Boaxmyxa. H €IE OHO TEMITE-
PaTypH Tena TEIVIOH: TIOKPOB, i or

Jlpyrasi CTOPOHA BHCOKOIO YPOBHS OPFAHHIALMH — ITO CIOCOBHOCTD K CAOKHOMY
MOBEAEHHIO ¥ TOYHOM OpHedTauny. OHa OGECTIEYEHA B TOM YHMCIE HCKTIOUUTETBHEIM
COBEPLICHCTBOM OPIAHOB IPEHHSA M CIYXA. B 3TOM ILTAHE IOKAIATENLHO, HTO ITHLL — 310
OIIMH M3 BYX KJTaCCOB COBPEMEHHBIX [T0IBOHOYHMIX (HAPAIY C XPALUEBRIMH PbiGaMu),
B KOTOPOM HeT cienbix GopM. BTOpo# HCTOMHHMK yKa3aHHBIX [PEMMYIUECTB — OT-
HOCHTEJIBHO KPYIHBIE Da3MEpPhi ¥ BHICOKHI YPOBEHbL OPFAHHIAUMH TONOBHOIO MO3Ia,
0CO6EHHO HECKQJILKHX €ro OTAenoB. [Ipexae BCEro, 310 KPYTHLIA MOIKEYOK, OTBET-
CTBEHHBIH 33 K24€CTBO KOODAMHAUMM ABMKEHHHA, JaTeM IDUTENbHAIE JOMM CPETHErD
MO3ra M, HaKOHEL, KOHEYMKA MOIT, B KOTOPOM 0coBoro yposHs Ak depeHLHaLHn
JOCTHTAIOT runepTpod Anpa 1 CTPYKTYPH [ONIOCATHIX TeN, pac-

noa 6 Y, .

Ha PYEHHOI BHILE yTOR bodp OCHOBE cQOop|
POBaHH ¥ NTHLI aJaNTAUMH K NONETY, HANOXHBILKE DySoHafiunit OTMEHaTOK Ha BCIO
KOHCTpYKuMiO Tena. OTcyTeTBHe TH K NONETY y BHIOB WIH Ipynn
NTHU {THHIBHHEL, GECKMNEBEIE) PACCMATPHBACTCA KaK BTOPHYHOE (CPAaBHHTENLHO
HellaBHO BO3HHKIUEE) CBOMCTBO M NPHTOM KAK OHEBHAHOE UCKIIOHEHHE, IOCKANEKY
OCHOBHOE 3BONIOUHOHHOE JOCTHXEHHE (KITIOUEBAA AANTALMA) ITHI] — 3TO OCBOCHHE
HMH TBa B He JOCTYMHOR 60bIlle HHKOMY H3 N103B0-
HOYHBLIX B CKONBKO-HKOY/b CPABHUMBIX 1TOKa3aTeNAx. MIMEHHO NPUCTIOCOBIEHHOCTbIO
K NOJIETY OGRACHSAETCS CYMECTBEHHAA CYPYKTYPHAR YHHOUKALIHA NTHUL.

M maBHas B 3TOM IUTaHE HEpTa OPFaHM3AUMH — 3TO COBCTBEHHO JIETATENLHDI am-

1ApaT, BKIOYAs KOCTHO-MYCKY/LHYIO 4acTh Kphina, ¢ eror L
Nepss, CreuUa i 1Ie4eBOd MoSC, KPYTIHYIO TPYAHHY © KHIIEM,
MOILHYIO JIETATENLHYIO Mycxyna'rypy, HA4KOHEI, CIICUHANHIHPORAHHBIE XBOCTOBLIE 1O~
3BOHKH M BEEp XBOCTA. BaxHas CTOPOHa ananTauuu
K MONETy — 06TEKAEMOCTh KOPITYCa, AOCTHTAEMAR C MNOMOILLIO KOHTYPHOTO OIEPEHHA.
C. 1p YAORNETBOPAET KOHCTPYKUHMA OPraHHIMa NTH-
Uk, — 3T0 NErKocTh. Panu o6neryeHus Tea NTHLUAM NPHXOIMTCA OTKA3KWBATLCA OT
MHOFHX AHATOMHYECKHX HIH HYECKHMX Y Hux np 2a-
MeHa 3yGacThX K” < obpaborku

TTHILM 8 MYCKY/ILHBIA XETYAOK, HACTYTIHNIA PERYKIIMA 3AMHER KMIIKH, NIPABOTO SHUHUKA
y CaMOK, KOMYJATHBHOIO anmapara y CamUOs (32 HCKIOHYEHHEM HECKONLKHX TPyNm)
M T. 4. B 3TOM e DAY, BCPOATHO, HAXOANUTCA HE IHAIOMWMA HCKNIOYEHUM JanpeT Ha
XHBOpOXIeHHe. OGneryeHuIo cnocoﬁc'rsycr TaKke 0co60 3peKTHBHAS KOHCTPYKUMS
ckenera, p 1O MY OTP: OM KONTHYECTBE KOCT-
HOTO MaTepHana. Ona JIOCTHTAETCA, B Y2CTHOCTH, 33 CUET BOMYKOHOCHKIX TIONOCTER,
3ANQAHAOLINX YACTb TPYBUATLIX H KYPHBIX TYGUATHIX KOCTEH; TENO THEBMATHIHPOBAHO
32 CHET Pa3IBETANIEHHO! CHCTEMMB NMEMOHHBIX MEWKOB. KOHCTPYKTHBHAS 3KOHOMHOCTE
HEKOTODHIX OTAENOB CKeJIeTa MOBBIIEHA TAKKe 32 CUET uX XkEcTkocTh. Takolt apdext
JIano YCTpaHeHHe WBOB MeXLY KOCTAMM Ueperna, POMHOE COEAMHEHUE, a NOpoft 1
T ewe Gaee *ECTKOCTD KpecTua,
c H T.n. He nocneaxion pont B ofneriequu
HIrpaeT M GHCTpoe 0CBOGOXKICHHE OPraHH3Ma NTHUL! OT GaNTacTHAIX MATEPHANOB H
MeTabIHTOB (C 3THM CBA32HO H OTCYTCTBHE MOYEBOTO MY3WIPA).
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VY3Kasi CIELIHANH3ALMA NEPEAHHX KOHEUHOCTEH KOMIIEHCHPYETCH COBEPLICHHON
azanTalHeit K IBYHOrOMY NepeaBHXEHMIO N0 TBEPAMM CYOCTDATaM H B BOge, @ TakKe
IWTMHHON, rH6KOH S-06paiHoit weeit, GOPMHPYIOWER BMECTE ¢ KIIOBOM-ITHHLETOM
YHHBEPCATBHHNA MaHHMYNATOP, B mpu é YHCTKE
CTPOHTENBCTBE THEANd H T 4L

Opmnmaﬁun may

er BuewHue ouep TeNa NTMIB B 3HAYHTENbHON CTene-
HH GOPMHPYIOTCA OMEPEHHEM, KOTOPOE AelaeT TeNo obTekacMuM. B yactHocTH, ¥
60, Ba NTHL noa KOHGUIypaLss WIMHHOK H30THYTOR

wen. Knioe 06pa3oBaH ABYMs YENIOCTAMH — BepiHe#l (HALKMIOBBEM) M HUXHel {noa-
KmioBbeM). o GokaM BepXHeR YEIOCTH OTKPLIBAIGTCA HOJPH, HALLIE BCErO Ha 3aAHeM
pybexe €€ poroBoro MOKpoBa, HHOIA2 — yxke B OfIACTH MAIKOR KOXH (BOCKOBHLIM),
TIOKPHIBAIOIIEH OCHOBAHHE HAAKIIOBbA, KaK, HAIIPUMED, ¥ COKONOOGPAIHbIX NTHIL.
Kaxabi#t r1a3 MMeeT BepxHee H HHXMee BEKH, a TAKKE MQ/0e MOMYNPO3PayHOE TPETbe
BEKO (] Y P ), NTHUA BRCTPO 3aa€PrHBATD PO-
TOBHLY Cniepead Hasal. [1o3amy IMaja pacrionaraeTcs YIUHOE OTBEPCTHE, MPHKPHTOE
CHELHATH3HPOBAHHBIMH NEpLAMH. B my6HHe ero HaTaHyTa GapabaHHas nepenosxa.
XBOCT CHJILHO YKOPOYEH M Y GOJILIIMHCTRA MTHII €1Ba BRUIENEH HA JaTHEM KOHle
TYJIOBHLIA, HO OH AOCTAaTOYHO TIPOYEH M HECET Beep KPYMHMX PYJEBHX Mepbes, g
dexTHBHO TBYIOUIKX C Y noTokoM B monére. B ocHoBe Kpkina
JNEXHT TDE; Z- KO b, CJIETKA COTHYTas AaXe B pac-
TIpaBeHHOM KpbUle. TNYGOKYIO BbIEMKY MEXAY fLICYOM H TIPEAIUIEYLEM BIIEPEAH OT
/IOKTEBOFO CYCTaBa JAMONHAET TPEYIONbHaA CKIANKA KOXM (TaK Ha3biBaeMui NponaTa-

THyM; pHC. 139, 6; cM. puc. 144, [), B Helt
u Mptitiamu. H r b KpBUIA T NPEHMYLIECTBEHHO NPOYHEE
MaxoBble NEPhA. 3alHHe KOl M, myboxo anant 1€ IS

TITHU Mo TBEPAOMY CYBCTPaTY (pexe — 110 BoAe WIH NOA BOAOR), TaKXKe TPEX3BEHHBI H
Z-0bpa3Hel. 3aMeqaTeIbHbI OHU TeM, YTO 0BpallleHB! KOMEHHBIM CTHOOM BNepén, a He
BGOK, KAK Y ALUEPHL], PACTIONOXEHB! B BEPTHKATLHOM MPOAGILHOM (ITapacaruTTanbHoi)
IU1I0CKOCTH, TaK YTO TOYKa OMOpb! NOABEAEHa MoA TynosMe. [Ipu atom Geapo npu-
KPBITO KOXE TYJIOBHLUA, 2 KONEHHbIHA CYCTaB PACMONArAETCA Ha YPOBHE 3aAHEH 4acTh
IPYAHON KIETKH, Mnpuneras K pébpam. T: P i cycran

K M CTIHHB, K T CBHCAET MEXNY JANHHMH KOHEYHOCTAMH. YacTh
CTOMB! MpeBpallieHa B TOHKYIO M IWTHHHYIO NATOYKOBHAHYIO LIEBKY, KOTOpas ¥ Ganib-
UIMHCTBA NTHLL He ONePeHa, a TIOKPhITa MaakoR YewyiyaTolt Koxelt, HanoMuHawoueH
xoXy penTianii. [lanbues CTONBL BCEro YeThipe, H3 KOTOPKIX NepBbifk (BHYTPEHHHHA)
o6 palli€H Ha3aa, OCTANbHBIE — BIEPEN (Y HEKOTOPSIX NTHIL NATbLLI YaCTHYHO PEMYLIH-
POBaHBL MIIK PACNGROXKEHE! HHAYE).

Komubte noxpobsl. Koxa NTHL MOKPLITA NEPLAMK — CIOXHBLIMH, MOTHOCTHIO
OPOTOBEBIUMMH TIPOHIBONHLIMH YEWYH, MeXay KOTOPHIMH OHAa TOHKA H JalMUICHa
CHapYXH MATKHM CJIOEM OPOT KJIETOK 31T Y 6 Ba NTHU
nepha 3a T CBOMMH M Ha KOXe OTpaHMYeHHbe Y4aCTKH, value
BCETO B BHAE MOJOC — MTEPHIHH, MeXAY KOTOPLIMH OCTAIOTCA IUHPOKHE CBOGOAHbIE
TIPOMEXYTKH, anrepku. Takoe cnocoBeTayeT TH nepbes u
TIOMOTAeT YNPAaBATh MMH, [UIA 4Ero KoXa n
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HeKoTophie YacTKH KOXH TOKpHTE! oNiee TONCTHIM POTOBbIM CNOEM, KaK KOoXa Ha
uebKke GOABIUMHCTBA NTHU, KOTTH Ha MalbiaX CTOMM M TBEPALIA MOKPOS KIIOBA —
pamdoTeka, CrepXy Ha XBOCTe paclionaraeTca KONYHKOBAs canbHas xenesa {pHc. 139,
11), enMHCTBEHHOE KPYITHOE XeseucToe o6pasosanune y nTuil. EE cexper, koTophift
ITHUR PACIIPCACISIOT IO ONEPEHKIO KITIOBOM TIPH YUCTKE, BRIMOAHAET 1B BAXHBIE 3a-
naun. Bo-neperx, 310 miacr p KEpaTHHa, €10 ATACTHYHOCTD
M TEM CaMuIM QHIHYECKHE CBOCTBA B PHX, 3TO # nponyxT
IUTA CHHTEA BHTaMHHa D, KOTOpHft NoNkeH GbITbh MpeABAPHTENbHO OGTYYeH yABTPa-
¢uonerom connua. Takolt cnocof aKTHBALMH XMpPa HEOBXOAHM 118 MTHL, NOCKONEKY
NPAKTHYECKH BCA MOBEPXHOCTL KOXH Y HHX 3aTeHeHa. [IpH YHCTKE Mepa KIMIOBOM OHM
He TOALKO HAHOCAT Ha HErO CBEXHE MOPUMK XHPa, HO M COBHPAIOT yke 06NyHEHHBIH.
J171st 3aMHTE ONEPEHMA OT HAMOKAHHMA OYEHB BaXHa €10 HOpMATbHA MHKPOCTDYKTYPa.

B AYEHKH PELIETKH, NOBEpX-
HOCTHas NUIEHKA OKpyXaioluelt BOAM KaXe NpH [ H
KaKZOTO POrOBOTO 3EMeHTa 06pasyeT BHINMYKME MO HANPARNEHHIO K MOBEPXHOCTH
KOXH MEHUCKM (2 HE BOTHYTBIE, KAK B CTEKASHHMX ), KOTOphie y

He BTATHBAIOT, 2 BMTANKHBAIOT BOAY.

ITepnsa. Jetami cTpoeHHs nepa (penna) B o6IIMX yepTax yio6HO paccMOTpeTh Ha
MpUMEpe KPYMHOTo MaxoBoro (pHc. 140). OcHoBy nmepa o6pasyer cTBaA, K 6onblueH
4acTH KOTOPOTo 00 CaMoft BEpLIMHB NPHUKpEIUTEHN onaxana (puc. 140, I, 7). Ma-
X086i€ nepuR HECHMMETPHUHBL — BHYTPEHHEE ONaxalo IIHpe HapyXHOTo. Y4acTok
CTBOMA MEXIY ONaxalaMH 3anonHeH ry6uaTolt porosoft Maccoit — 310 cTepkeHs (2),

Puc. 139. P HA KOXE KyPHUK. Bun ¢ 6pioxa (4) H ¢O CNHHN
(5):

1 — WweAHAS RYEPHINA; 2 — XBOCTOBAA TITEPHIIHK; 3 — MTEPHIH KAOBKH; 4 — IDIHAA NTEPHIHA; § —
TONOBHAK NTEPHIHS, 6 — NEPENHAR KOXHAR CKAAAKA KPbila (NponaTarkyM); 7 — KPHAOBas NTEPHIHA,
8 — cnuMKad reprAKS; § — GenpeRHaN MTepHIHS; 70 — roTeMHas TTepwnns; 7 — KOMYHKOBAA Kenesa:
12 — nnedesan orepunnR
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Puc. 140. CTpoeHue nepa NTHUL
A — OCHOBaMHE MaXOBOIO Nepa; 5 — CXEMa CTPOEHHS ONAXANIA — 30HA BIAMMHOTO HA/IETAHNR K JatlenneHua
6OPOROK BTOPOTO MIOPAIKA B TPOMEMYTXE ARYX BOPONOK MEPHOTD TIOPRAKA; B — BOPORXA HTOPOTD MOPARKA,
oBpalugnnas X sepuKHe nepa (Ancransuan); I — BOPOLXA BTOPOTO IOPRIKA, OEPAWIEHHAN K OCHOBAHHIO
nepa (ripokckmanbnax); na B u I IOKE3AHH KOHTYPH OTECTBHAIX OPOTOBEBIIHX KIETOK M OKPYLTHIX 110~
OCTeR, OCTABLIMXCA Ha MECTe RACP; / — BHYTPEHHEE Oraxano; 2 — CTEPKEHb mepa; J — GOPORKA NEPBO-
TO MOPRAKA; 4 — BepXHMA NMYNOK; 5 — HHKHAA NYOK; 6 — OYHK; 7 — HAPYKHOE OMAXANO; & — AHCTANb-
Ha 6opaKa BTOPOTO NOPALKA; 9 — NPOXCHMANLHAR BOPOIKA BTOPOrO TIOPAKA; 10 — 30HA IAUEICHHA;
11 — KprowouKs

a ero cBOGOAHOE OT ONaxan NOAOE OCHOBAHHE — OYHH (6; KOIAa-TO Ha IYCHHOM Nepe
HMEHHO €TI0 «4HHIIM» TIEPOYMHHLIM HOXOM JLAA MUCLMA YEPHIIaMu). BHYTPH ouHHa
BIQJIb HEMO THHETCS TaK HA3hiBaeMan AYLLIKA [epa, TOHKMA H NPO3pauHb it WICHHCTHA
cTe6enék, opor OCTaTOK TO COCOMKA, MHTABIIErC MEpo B Me-
pHol ero paIsuTHi. Kaxioe onaxano 06pajopaHo LTHHHKM PAAOM NapaIeNbHLX
POTrOBbIX NIACTHHOK, HAMOMHHAOMWUX 3y6bA PACHECKH, HO MIYWIHX MO YIIOM K
CTEPXHIO. ITO TaK HasblBaeMule GOPONKH Nepsoro nopsuixa (puc. 140, 3); onu pac-

YAAPHO TH M TEM CAMBIM YKPEIUIEHMW TIPOTHB
OTrMBaHUA NOA HarPy3Kolt. Kaxaas Ha HHX, B CBOIO OYEPElb, HaNOMHHAET MaJIEHBKOE
nepo, MOCKOJIbKY HECET 4B Pfifla TOHKHMX POTOBBIX MaCTHHOK — GOpOIOK BTOpOro

nopsnka (un# Goponoyek). [locnenHue cs B Np TKaX MeXay
p nepeoro ¢ peméTKy. M xaxaoe nep:

PeleTKH Jo! AuCTANLHHE 6Op x# {puc. 140, &, €

K nepa) P! {puc. 140, 11), KOTOpbiE 3ALETUIAIOTCA 32
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DIafKMe TPOKCHManbHue Goponouxu (pHc. 140, 9). Ecis 3TH 3al€TUIEHHA B KAKOM-
TO MECTE HaDYUIHITHCh, OHH NIETKO BOCCTAHARTHBANOTCA NIPH YHCTKE NEPHEB NTHLEH,
nponycxalomeﬁ HX MEXIY YETIOCTAMH.

nepres. Konmyp. nepus B G Be CBOEM CHMMETPHYHB! H
Gonee MEJIKH, €M MAXOBRIE, — 3TO Camas MaccoBas H 3AMETHAsA KATETOPHA Mepbes.
Tpagna, K HEH OTHOCATCA H HEKOTOPHIE GoMlee PeAKHE HIIH NaXe YHHKATBHEE, B TOM

qucne nepsa, B H2IXBOCTbE OBRIKHOBEHHOTO NaBAHHA.
[yxoesie nepba XapaKTepHbl TeM, 4TO HX Gopomm NepBOTO MOPANKA MATKH, 4 60-
PONOYKH JIMIIEHH KD OB H He LEN0CTHOE Onaxano.

TIyx OT/IM4aEeTCs OT MyXOBOTO NEPa TeM, 4TO CTBON Y HETO KpaftHe YKOPOueH M
EJMKOM NPEICTABNEH TONBKO O4HHOM, BEPUIHHA KOTOPOTO HECET BEHYHK 60ponox
TIePBOTO NOPRAKA.

nepoa # coBo#t nepys, YTPaTHBILIHE Onaxana.
HuTepnansie nepea — 310 ocRIaTERbHAE 06pa3’oBaHUsl, paccesiHHbie BHYTPH ONepeHust
RATYMKH MOTOXEHNMA APYTHX NEPhes, a TAKKe BHEUIMMX NPHKOCHOBEHHM. [leTHHKH
MPH OCHOBAHHH KJIIOBA H MEPEN [M1a30M TAKOKE TYBCTBMTENbHB! K IPHKOCHOBEHHAM,
HO Y BOJIYLUHBIX OXOTHHKOB Ha HACEKOMBIX OHM B Ka4eCTBE IKPaHa JaUIMLIAloT [1a3a

oT yaapa, a y phix GpyK IX NTHI TO/IOBA — OT 3arPAIHEHHA
COYHOM MAKOTHIO M10KOB.
H: T M3 nepeen, & Th TeNa, OTHOCATCH K

KOHTYPHbIM. BaxaHble 15 nonéra M y GonbIIHHCTBA MTHY Haubosee KpyNHele — 310
MaxoBhle Mephbs, o6pasylomne GoNbLUIYIO HaCTh MOBEPXHOCTH KPLUTA, W PYIeBbie, HI
KOTOPBIX COCTOWT Beep XBOCTa. [1epBOCTENEHHBIE MAXOBble MPUHALTEXAT KHCTEBOMY

oTaeny Kpbuia (cM. puc. 144, 4), D b1 B o6racTH
nipenrieyss (5). Ha BepxHeft CTOPOHE OCHOBAHMA ILIEYa KPEMATCA TPETheCTENEHHBIE
WK L , nepusl (6), MPHK] p TOK.

Ha cBoGoAHOM NEPBOM MaNblie KPbL1a CHIAT HECKONLKO HeGObIMX NepbeB, 06pa-
3JYIOMMX TAK HA3RIBAEMOE KPLUILIIIKO (2). Cpean KOHTYPHBIX NePbeB BELACTAIOT TAKXKE
BepXHHe () H HUXHHE KpotoLuHe Kpbita (/1) — BonblinHe M Masble, 3aTeM KPOoILMe
XBOCT2 H T.4.

YHUCNO KOHTYPHBIX TEpLeB WHPOKO BaPbUPYET. Y METKHX BOPOGLMHBIX HX ofluee
KOJIHYeCTBO He npessiwaer 1 100—2 800, y aaT108 U ropavu — 2 000 —2 500, y vaek
cocTaBaseT B cpearem 6500, y yrok — 12000, a y nebeseft — mo 25000 urryx. Cym-
MapHast Macca NepbEBOTe MOKPOBA NTHI 3HAUHTENbHA: HANIPHMED, Y aMEPHKAHCKOTO
6eOroNOBOTO OPIaHa ONMEpPeHHe cocTabafeT 14 % oT ofmwelt MacChl Tea NTHUH, Y
CHHHI — 12 %, a y TRXKEJIOBECHEIX TIHHIBHHOB — BCero 3—4 %.

BaxHo, yto # noxpoB c «MEPTBHMHS NOKPOBHBIMM 06palo-
BAHMAMH — NEPLAMM, KOTOPIE He TPeGYIOT 1M BHMOTHEHHA CBONX GHQNOrHYECKHX

TESLHOTO KP ORH He PaCXORYIOT SHEPTHU U HE YYB-
CTBHTENLHBI K TPABMAM, IEMKO BOCCTAHABTHBAKOT CBOIO HEOCTHOETS MPH HeBobLINX
B OTAIMuHE, OT JIeTaTeNbHOM NEPENOHKY PYKOKPBUIBIX.

Pazsumue nepa HaUNHAETCA CO CTAOMM, GAHIKKX K KaPTHHE Pa3BHTHA KOXHOR
vewyn y pentHiuft. Ha MoBepxHOCTH KoXH GopMMpYeTcs BYropok, 06pa3oBaHHbIN
KOJIMAYKOM H3 3TUIEPMHUCA, BHYTPb KOTOPOTO BHEAPEH MEIOAEPMATBHBIA COCONEK
KOpHyMa. B HanbHellIeM KONMAYOK YIUIHHAETCA, €ro OCHOBAHHE TOTPYXKAETCH B
KOXY, H B HEM HaWHHAETCA HHTEHCHBHALIM NPOLIECC AeeHNMA KeTOK (nponndepauns),
TIpOYUHPYIOILKT BCIO KICTOMHYIO Maccy Gyaywero nepa. [To ¢popMe 3To ocHoBaHue
HaNOMHHAeT LIBETOMHEIA TOPLIOK C IUHPOKHM OTBEPCTHEM B AHE (pHc. 141, 4). B 3a-
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Pyc. 14]. HexoTophie CTaOMK Pa3BHTHA

nepa:

A, B — cXEMATHUECKOE MIOBpPaKEHHE PAHNHX

3J2YATKOB Ha BEPTMKANSHMX CPE3axX XOXH; B —

PEKOHCTPYKUHA NIPOCTPRKCTBERHOR KAPTHHN
6Goponox B

TpyGuaTOM 3a4aTKe; T, [ CxeMa GopMHpOBa-
HKR CTEPAHA M OMAXaN PAIEHRAIOLIENOCH NEPR B
PEIYLTATE CKAEHBHKS OPOIOBEBAIOILX KAETOK
B 6OPOLKK H PAIALAEHHA HX LIENAMH, NPOBEras-
LLKMH OT BEPIUIMHA K OCHORANIKO 3a4aTKa (NPO-
ONEHOTO POCTA BOPANOK HE TIPOHCXOIHT. KAETIN
AU B CaMOM ofue-
fo Tpy6uaToro 3a4atxa). Hymepauns 60ponok
YK23hB2ET Ha NOCTEZOBATENLHOCTS WX OPMH-
pOBaNMA; ] — MEPBEBOMt HEVIHK; 2 — oMmxep-
MansNmH 3242TOK 60PONOK; J — PasBepHYB-
1aRCA HACTE PACTYLLET® Mepa (KHCTouKa), 4 —
o6nacts Tpy
3a42TX2; 5 — OFMACTS PATMHOXEHHA KICTOK; 6 —
INUIEPHHC; 7 — KPaH PaIPYUIZIOLLETOCA HEXTH-
Xa; & — CTEpXEHD Tiepa; 9 — PAAUENEHHAL Ha
6OPOIIKH MEPROTO NOPRIKA CTEHXA HNHACPMATE-
HOM TpY6Ki; 10 — KOHTYD TIOXPNTOR HEXTHKOM
4ACTH PACTYILETo Mepa (MebKa)

TIO/THAIOIEM €10 ME3IOIEPMATBHOM YCHEHHO
COCYIB A MHTAHHA PacTylIero nepa. o Mepe yoaneHHs OT IHA IMHOEPMAIBHOTO
3a4YaTKA ero KIETKH (B CTEHKaX ropixa) oporope-
BAIOT ¥ NONYYAIOT NIHTMEHTBI, CHHTE3HPYEMbIE THTMEHTHEIMH IUTETKAMM (Yalue BCero

tamu). Judd COCTOHT, FIPEXIE BCEro, B palejeHHH CTEHOK
cTakaHa Ha apa cnosi. Hapyxusiit ciioft popMMpyeT nepbesoit YexIvk {puc. 141, 1),
BPEMCHHO JALIHIIAIOLIHA NEPO 10 €r0 NOTHOTC OPOTOBEHHS — MOKA OHO HMEET BHI
neHpKa. KieTkn Gosee TONCTOrO BHYTPEHHErO cnosi (puc. 141, 2) BHCTPAHBRAIOTCA B

BETBALUMECH PAIbI, COOTBETCTBYIOIIHE y nepsoro
H BTOPOTO )t KEPATHHOM, KIETKH CKNCHBRIOTCA
Mexzny coBoj, 3aTeM, HAMHHAS C BEPIIMHBI NEPa, OTMHPAIOT H BRICHXAIOT. YexIuK Ha

MeHbKa M3 Hero CBEPHYTOE B TPYGKY €O, KOTOpOE

MOCTENEHHO Pa3BOPAYHBAETCA, CHaYaIa 06pasys KMCTOUKY (pHe. 141, 7). Oxonyanue
NPOLECCa PA3BHTHA 3HAMEHYETCS OTIIAIEHHEM MOCTEIHHX OCTATKOB YeXTHKa. Tlepo
TIEPBOTO NOKOEHHS — ITO NYX, B KOTOPOM KOPOTKHA CTBON B hopME BHCOKOTO CTaKaHa
HECET N0 Kpako GOPOAKH MEPBOTo NOPANKA B BHAE NEPHCTHIX cTeGenbkob. Ecmm savatok
LEAHKOM OPOTOBELT, ONYYHTCA MyX BIPOCTOR NTHLI CO CTBONIOM — OYHHOM, HaNpH-
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Mep, TAKOH, KAKHM yTKa rara (.S ) U MHOTHe ApYrie yTKH
YCTHIAKOT THEINO, BRILUHILIBAA €10 M3 cBoefl rpyad. Ho B 3adaTke nepa, MyxoBoro Wik
KOHTYPHOTO, KPai CT2KaHa CPelaH O4eHb KOCO, OH CHIBHO BEITHHYT B HANDABRICHHH
BEPUIHHH Nepa, KaK W 060IOK €ro kpas, ycaxeHHbiH Gopoakamy. B oxonuarensiom
BHAE BETAHYTHIH Kpal cTakaHa P TCH B €r0 Kpas cK A, 3a-
MBIKAS BXOIL BO BHYTPEHHIOIO TIONOCTh, M OH NPEBPALIACTCH B CTEPXeHb. HuXHUIA KoHew
WBA CKACHKH OCTAETCA B BHAE BEPXHEro MynKa nepa {cm. pHe. 140, 4), a Ha HIXHeM
KOHLIE OYHHA OTBEpCTHE B CTaKaHa 3aMETHO KaK HHXHK MyTiox
{cm. pHe. 140, 5). Kpall HCXOQHOTO 3a4aTKa MOXET BBITh BRITHHYT B IBYX MECTaX, H TOra
06pa3yIoTCA 1BA CTEPXHS, ONHHAKOBBIX, KaK y My (Dromaius novaehollandiae), unu
X — M i, — Kak y nTuu orpana KypooBpashsie.

Oxpacka nepves. Kak n 'y MHOIHX IPYrHX NOIBOHOUHLIX, BCIO MAMTPY UBETOB OT

YEPHOTO 10 XEATOTO MPOHIBOAHEIM FTHACPMHCA IPHAAET THIMEHT MEJIAHHH, TILIGKH

KOTOpOro np B 32KJIAIKH pa OCA TEpa C OTPOCTKAMH AMEGOHAHBIX
KNETOK — MEIABOUATOB. Pacrionarascs Mexuty KepaTHHOBLIMH KNETKAMH B Gopokax
MEpPBOrO H BTOPOrO NOPANKA, OHH H NPHAAIOT B UEAOM 4ePHO-BYPYI0 OKpacky
BCEX BOIMOXHBIX OTTEHKOB.

B dopmuposanun OTEPEHHMA Y TAKOKE 1€ Kapo-
THHOMALI, KAK JOOKCaHTHH, ITYIO OKPAcKy KaHapeek,

OPAHXEBYIO OKPACKY KNIOBA H 1AMl Y KPAKOBEIX YTOK, WAH KPACHKIR 4CTAKCAHTHH, NPH-
Ia0MKA SPKYI0 OKpacky BpaiHOMy Hapaay caMuos (Ga3aHoB.
JInA adPHKAHCKHX TYPAKO XADAKTEPHE! YHHKANBHEIE TUTMEHTL! KAPOTHHOAHOID

PANA — KPacHH# conepXauiMi Meab NATMEHT [0 H Xene ae-
NEHBIR MHIMEHT TYPAKOBEPAMH,
n Xy B TEphAX 71 1X HTMEHTOB-KapOT

O6BIMHO IIPHUBOAHUT K YTIPOLUEHHIO MUKPOCTPYKTYPRI NIEPA H NOTEPE HM UCKITIOUHTENb-
HBIX TEPMOH3QTHPYIOUIHX CBOACTE, OHO GLIBAET PACMPOCTPAHEHO JTHIIL ¥ TPOITHUECKMX
ntii. Y obuTatenefl xe MeHee KOM(OPTHLIX J0H OKPacKa Hallle COINAETCH pHIMuE-
CKHMH CPEACTBAMM, OCHOBAHHEIMH Ha TMPaKuuH H HHTEPGHEPEHLHH CBETA B CIOXK-
HO CTPYKTYPHPOBAHHOM MATPHKCE H3 C0EB KEPATHHOBLIX IPHIM, MHKPONY3HPLKOB
# MUKDOTPY6oyeK. B riakax MaBTHHBHX Mepbes b1 andpax
PpeWETKH B BUAE GoMee TONCThIX GECLBETHLIX CIOEE KEPATHHA, B KOTOPHIX C BHICOKOR
TOMHOCTHIO PACCESHE 1EPHA MENZHHHA.

JIunexa. Tlepo HYMIAETCH B per cMeHe. 310 H HeHabex-
HOCTBIO €10 HIHOCA, H €ro POIbI0 Mapképa BUAOBON, BOIPACTHORN, MONOBOA MPHHAT-
JIEXHOCTH KaXAo# MTHUB, €€ KOHKPETHOIO COUMANBHOTO CTaTyca, HE TOBOPA yXe O
CEIOHHOR CMEHE KIMMATHYECKHX H METEOPONOTMHECKHMX yeroBHit. TTpolece jamennl

Ha f i, y MHOTHX NITHU MPOMCXOAHT ABAXAL! B TN — 0 H
nocNe MepHona paIMHOXKEHHA. CTaphie Nepba TEPAIOT NPOUHYIO CBAIb C KOXENA H BHI-
NATAKOT, NOCE Yero HaYHHAETCA PasBHTHE HOBIX. CMeHa M1ephes OCYIIECTRARETCA B
CTPOro ONpPEAEIEHHOM TOPSAIKE, PETYIHPYETCA I runoduaa 1 utut
weneasl. IpHoBpereHue 6pauHoro Hapsana CEI0HA pa: OBBIYHO
3aXBaTHLIBAET THLIL KOHTYPHOE NEPO M HE KACAETCA MAXOBBIX H PYNEBLIX MIEPLEB, TAKMM
06pa3oM OHO He CHHXAET CROCOGHOCTH NTHI K NOAETY. ONIHAKO NOCTE CE30HA PasMHO-
KEHHA HAYHHAETCH NOMHAA THHLKA, KOTOPAs 1aXBaThBAET TAKOKE MAXOBLIC U pYNeBbIE

Tiepbsi; OHa Mp T no cxeMe, Kak c 2a-
MEHOH OTAENBHEIX NEPEEB OT X X7 ) K auC
Ge3 yiepba H TITHI AepXaThcs B Boxayxe. [Tpy sToM
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¥ MENKHX NMTHL, HaNpHMep BOPOGLHHBIX M KYTHKOB, JTHHEKA [IPOHCXOAMT HOCTATOY-
HO BbICTPO. Y ADYTHX, TAKMX KaK a1bbatpochkl, 6ypeBecTHHKH, ONYIUH, NEIHKAHB K
IHEBHbIE XHLUHUKH, THHBKA OCYLUECTRISETCS MEUIEHHO M NOCTENEHHO, IPOANTKASCS,
HarpHMEP, ¥ OP/IOB Ha NPOTAXEHUH BCEro roaa.

Y BononnaBalowux {cemeicTsa YTuHbie, Anatidae, oTpsana [yceofpasume,
Arnseriformes), 3aKOHYHBILHX CE30H pa3M JIMHBKA T T 6ypHO, 3a-
XBAaThiBas OMHOBPEMEHHO M KOHTYPHOE ONEPEHME, H MAXOBLIE [IEPLS, YTO BPEMEHHO
DenaeT ITUX NTHL Hecr nerats. Cracw yGEXHUIEM B
3TO BPEMSA CTAHOBATCS AN HMX 3apOC/H HAXBOIAHAIX TaM OHH YK]

BMECTE C KOM N0 BOCCT CBOMX JIETHBIX Ka4yecTs, KOTopoe OGKYHO
32BEPLIAETCA KaK Pa3 NEPEN HAaYaNOM CEIOHHLIX MUFPALIMA.

Ckenet. CkeneTy NTHU NMPUCYLIA BBICOKAA NPOYHOCTb B COUETAHMH C OTHOCHTENb-
HOK JIETKOCTBIO, NIOIBONAIOLUER MY BLIMOIHATH CBOIO panth BechMa 3¢ dexrHBHO. OH
OBMIerYéH 32 CYET CYLIECTBOBAHMUSA B HEKOTOPLIX KOCTAX BOIYXOHOCHMIX NONOCTEH
{NHEBMATHIXPOBAH), ONHAKO B CHIY BLICOKHX TPEGOBAHMA IPOYHOCTH COCTARNSET HE
MEHBLIYIO IQJTIO B MACCE TeJa, YEM Y ADYTHX HA3EMHBLIX NOIBOHOUHBIX.

IMo3BOHOYHHK YCTPOEH Y NMTHL OYeHb CBOE0GPa3HO (puc. 142 ), MOIBOHKH CIPyI-

1B bodyH Hble OTAENb HHAYE, YeM Y APYTHX HAIEMHRIX 110-
3BOHOYHEBIX.

Lletinuiid omden (puc. 142, 33) AnvHHee NOBOTO U3 OCTANLHLIX M HaWBonee Moa-
BUXeH. OH CONEPXKHT ¥ pa3HbIX BHIAOB OT 9 10 25 MO3BOHKOB. ATAaHT U 3nucTpodel
6AMIKO HAMOMHHAKT COOTBETCTRYIOLME MTOIBOHKH PENTHAHA. DTHM NOIBOHKAM

pHCYLIA MO} CrHBaTeNbHO-pa3rubaTenbHas NOABUKHOCTb, BpalleHHe Xe
TOTOBbI, KAK H Y PENTHIMH, 6€3 NOMEX OCYLIECTRNAETCA OKOIO EAMHCTBEHHOTO 3aThl-
JTOYHOO MBILUENKA, T. €. MEXY YEPETIOM H ATNAHTOM. THNHUHBIA WIeAHbIR TOIBOHOK
HMEET CPaBHHTENBHO HEGOMBUIOE TENO NETEPOLIENTLHOTO THNA (CM. AaNnee) U KpyNHYio
HEBPANLHYIO NYTY ¢ HEBBICOKHM OCTHCTBIM OTPOCTKOM. CriepenH M C3alM OHa He-
CET N0 Mape CO4MEHOBHLIX OTPOCTKOR, 2 B CTOPOHBI OT HeE BBICTYNAIOT NOMepeyHbIe
OTPOCTKH. LlleftHbie pEGpPa YpeIBHYaNHO YKOPOYCHN H MOYTH HA BCeX MOIBOHKAX
HENONBHXHO MPHPACTAIOT K TENaM, MPHYEM B ABYX MECTaX (K TEAy W K OTXORALIEMY
OT HEBPATLHOM AYTH MOMEPEYHOMY OTPOCTKY), H 06Pa3yIOT MOCTHKH, MO KOTOPHI-
MM [POXOLAT NO3BOHOUHbIE APTEPHM. [€TEPOLENLHOCTE NOIBOHKOB CONpAKEHa ©
r PETEHHOR NTHUAMH FUBKOCTHIO LEK B CATMTTANLHON MIOCKOCTH.
CyCTaBHble TIOBEPXHOCTH TeJT CEUIOBHAMDI, T. €. IPOLENbHBI {BOTHYTH CNIEPENH) NIPH
BITNAIE CHH3Y H OMHCTOLETbHBI (BOTHYTBI C3aM), €CJIH CMOTPETh CEOKY. 3Ta ONHCTO-
UENBHOCTh MPEACTARIAET COBON PEIYNLTAT COTNACOBAHHS BAXKHOR LIS MTHLL THEKOCTH
UIeH B CAFHTTAILHOM NIOCKOCTH ¢ OGBIMHON M1s TETPaNof OPHEHTAaLHeN CycTaBoR
MEXUlY COUNEHOBHBIMH OTPOCTKAMM COCENHMX MO3IBOHKOB. Braronaps et CycTasHbie
UIEM NPOXOAT MO KaCATENbHBIM K AYTOBLIM TPAEKTOPHAM MOIBOHKOB H HE MeUIaloT
MX B3aMMHOM NOABMXHOCTH. Ha HECKONBKHX 3aNHHX UIeAHBIX NTOIBOHKAX (06BIYHO
Ha AByx) pE6pa ykopoueHsl (pHc. 142, 29), HO NpHYIEHEHE! K MOIBOHKAM MOABHXHO
(B Tex xe ABYX TO4KaXx).

Ipyownoi omden (puc. 142, 8§) obpaioBaH MOIBOHKAMH, C KOTOPHIMH CBS3aHhl
rpyaHbie pEBpa, NOCTHTAIOLHE MPYAHHBL M Y4acTBYIOWKE B GOPMHUPOBAHHM FPYAHOR
KAeTKH. O6CcyxnaeMsiit OTAEN MOIBOHOYHHKA NPAKTHYECKH HETHOOK, 3a PEAKMMH
HCKTIOYEHUAMH (HaNpUMep, Y NHHTBHHOB M cnabee y BypeBeCTHUKOB). Y HEKOTOPRIX
ros BIX M Kyp: BIX TITHIU FPYAHBIX TIO3BOHKOB NTONTHOCTLIO
CIMBAIOTCS B CTTMHHYIO KOCTb.
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Puc. 142. Ckenet BopoHn. Bua c6oky:

7 — DEPXHAA YCMIOCTL: 2 — MOITOBas Xancyna; J — Gatanru nansues; 4 — npaxxa; 5 — obnacTs uxrep-
KapATLHOTO COUIEHEHHA; 6 — MyMeBaR KOCTh; 7 — NOKTEBEA KOSTh; § — TPYIINSE TOIBOHKH; 9 — KpIOH-
KOBWIAHBE OTPOCTKH PEbep; /0 — 0BNacT: CNOXHOrO KpecTua; /7 — XBOCTOBbE MTOIBOHKH; /2 — MHIOCTHMS;
1

- xocts; 14 — KoeTh; /5 — no6Kkopan KoeTh; /6 — bexpenran KocTs;
17 — Manas Gepuosas KocTh; /8 — T 19 — uu ; 20 — nepras
NMOCHeRaR KOCTh: 27 — KOCTb eBK); 22 — TeNo IpYIMHH; 23 — IPYIMHHME OTIENN ABYWIEHHNX DeBEp:
24 — xunb rpyanNb; 25 — BHAOYKA 26— wanam; 27 — omnenu

pébep; 26 — 29— pebpo; J0 — runeuenas xoeTs; 31 — nonarka;

32 — wuxHAR vemocTs; I3 — weAMue M0380HKH; [ — IV — HoMepa nansues

TpyaHble pE6pa NOABHXKHO COWICHEH! € TOIBOHKAMH 1 C TeIOM rpyanHsl. Kax u y
APYTHX aMHHOT, 3TH PEGPa ABYUIEHHBI, COCTOAT H3 MOABHXKHO COENHHEHHBIX OTAE-
JIOB —~ TIO3BOHOYHOTO {pHC. 142, 27) ¥ rpyauHHoro (pHe. 142, 23). Tlo3BoHOYHbIM OTAEN
XpYINHee W CHaGXeH KPIOYKOBHIHBIM OTPOCTKOM {pHC. 142, 9), KOTOpbIA BbICTYnaeT
Ha3ajl M HA/NETAET CHapYXH Ha nocieayiolee pe6po. IpyanHa (sternum) y NTHU — OgHa
M3 KpynHefllHx xocTeit ckeneta. EE Teno (puc. 142, 22) o6MpHoe, HO TOHKOE H He-
PEIKO MPOPEIAHHOE KPYTIHLIMH 3aTSHYTHIMH NEPENOHKOR OKHaMH (OCOBEHHO ¥ rony-
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6e06pa3HbX H KYpooOpa3HbIX NTHL), HaKTHYECKH BHIXOAHT 33 PAMKH [PYAHOM KIeTKH
W 06pas’yeT IHAYHTEILHBIR Y4aCTOK CTEHKH GpPIOLIHOA NOAOCTH. HIXHIOW CTOpOHY
Tena rPYAMHB Y NTHU C PA3BKTBIMM KPBUILAMH (CIOCOGHBIX K NONETY, BOIAYLIHOMY
MIH NOABOZHOMY, KAK NMHIBHHbI) 3aHHMAET BHCOKHHA NPOAQMBHLIN KIIb (PHC. 142, 24,
carina stemi), Ha KOTOPOM HaYMHAIOTCA /1B NApH INABHBIX NETATENBHBIX MbILIL. Bo-
NpeKy PacnpOCTPAHEHHOMY MHEHHMIO, TIABHYIO POJIb KWAS TPYAHO BUAETH B YBEJIHYEHHH
I/I0UIALHK TIOBEPXHOCTH WIA KPEILIEHMA MBILILL (BCTOMHMM 06 HKPOHOXKHOM MbIlLILE

4eNoBeKa, KOTOpas KpenuTes HeM Ha orpaH TH MATO4HOR
KOCTH). CKOpee OH BBINOPAXMUBAET JUI ITHX MBILILL HEOGXOAMMOE NPOCTPAHCTRO, TEM
CaMbIM O ux 663 yrpoast

BBINYKJIBIX HAPYXHBIX CNOEB (M obaeryas ux Kp He) bHBIE HC-

TOYHHMKM TeNa IPYAHHBL, KAaK M PEOED, 3TO 3a4aTKH MHOCENT, Kib [PYAUHD! BO3HHKAET
M3 CAMOCTOATENILHOIO 3a4aTKa.

JlBHXeHHE TPYAHOR KIETKH NPH BIOXE BLIPAXKAETCA B PasTUGAHUH ABYUNEHHBIX P
Gep, npn D MHBIR OTAEN I p 'CAA BNIEPEN, a MPSHHA YAANsAeTcs
OT NOIBOHOYHHKA (CM. PHC. 149). ¥ LIepHLL ITO ABHXKEHMHE JIETKO BBINOAHSAETCA HapyX-
HBIMH MEXPEGEPHBIMH MBILLILAMK Garofapa HX onocpenosaHHol onope Ha wew. Ho
Y NITHLL TaKast ONOPa, BUAHMO, HECOBMECTHMA C OTMEYEHHON BILLE POALIO LeH. Kpioy-
KOBHAHbIE OTPOCTKH PEGEP (CM puc. 149, 9) noaaonmo'r 6e3 Heé 06OUTHCD, OTKpLIBas
TYTh K KHOMY HC IX 1x MbIl {cM. c. 308).

Kpecmuyoewiii omden (puc. 142, 10), NO3BOHKH KOTOPOTO COEAWHEHBI C NMOA-
B3JOLIHBIMH KOCTAMH Ta3a, ¥ NITHL HEBEPOATHO YCHJIEH, MOCKONBKY BTOPHYHO
{T. €. B NOPAAKE HOBOMPHOGPETEHHA)} BIUTIOYAET BONee JECATKA IOIBOHKOB. 31O Tak
HaablBaeMblil CIOXKHBIH KpecTel {synsacrum}, p COCTaBe KOTOPOTO TPaAHLHOHHO
BHAE/H OIHH TPYIHOH NOIBOHOK, BCE MOACHHYHLIE (IPHMEPHO 6), BA UCTHHHBIX
{NepBUYHBIX) KPECTUOBBIX K HECKO/ILKO XBOCTOBbIX. B KauecTBe MapKEPOB UCTHHHBIX
KPECTLIOBbIX MTOIBOHKOB NPHHHMATH HX GOKOBBIE OTPOCTKH, NEPEKHHYTHIE MOCTH-
KaMH OT HX TeJ K KOHLAM MONEPEeYHbIX OTPOCTKOB; MX CHHTAMH OCTATKAMH KPEeCT-
1OBbIX pE6ep. Ho HemaBHO BHIN0 MOKA3aHO C ONOPON HA JOMONHUTENbHbBIE MapKEPL
{MECTO OTXOXICHHS Y IMEDHOHA ANNTAHTOUAHBIX APTEPHA, TOACHHYHO-KPECTLOBOTO
HEPBHOTO CIUIETEHHS, KI0aKH, NHMbATHYECKHX CEPAEU, a TAKKE crenuduIecKue
MONEKYNSIPHO-TEHETHYECKHE MOKA3ATeNIH), YTO HCTHHHOMY KPECTLY COOTBETCTBYIOT
JanHUe ABE TPETH CIOKHOTO KpecTua (He MeHee 10 N03BoHKOB). CROXHBIH KpecTel
Da€T NPOTAXEHHYIO CPEOUHHYIO ONOPY MOMOBHHKAM Ta3a, YKPEIUIAsS €ro Kak eau-
Hoe uesioe. 9Ta 0nopa 0co60 OTBETCTBEHHA, NOCKO/BKY MTOMOBHHKHM JIMILIEHB! HHBIX
cesiaef. JauHHbIE Hbi€ KOCTH, He ¢ GOKOB K IL ydqacTky
TIO3BOHOYHHKA, NOAOGHO Ny6KaM, IOMIONHKTENBHO TapaHTHPYIOT Ero aGCONIOTHYIO
KECTKOCTD.

XBOCTOROR OTAEN NMOIBOHOYHHKA NOAPAMIENEH Ha fpa oTpeska. [Mepeanuit — ato
TIPHMEPHO LIECTh NOABHXHBIX NO3BOHKOB {puc. 142, /7), a MO3BOHKH 3aXHErO OTPE3Ka
{TaKKe NMPHMEPHO LUECTh) CANTHI B MTKIOCTHAL (puc. 142, 12; pygostylus).

Yepen nrHLL (pHC. 143 ) CXONEH HEKOTOPBIMH HEPTAMH C YEPENOM NPECMBIKAIOUIMXCA,
HanNpHMEP MPHHAIIEXHOCTBIO K AHATICHAHOMY THITY H TIPHCYTCTBHEM CAHHCTBEHHOMO
3aTBIIOYHOTO MuliIenKa. C yepenoM sLIePHLL OH CXOIEH TaKke CBOEH KYPHOCTBIO H
KHHETHYHOCTBIO {TTOOBHKHOCTBIO BEPXHEH YEMOCTH OTHOCHTEIEHO MO3TOBOR KATICY/Ibl).
Ho NTHUB PEIKO OTIHYAIOTCH HECONOCTABHMO 60AEe KPYTTHBIM TONOBHBIM MO3roM. TTo
ITON NPHYHHE Y NTHL MOITOBAA KAIICY/Ia PE3KO BRLISTAETCS, 3 OCTATKH NaHUHPA THE0
BOULTH B ¢€ CTEHKH, JTH60 PEAYLUHPOBaHbI. [aIHHUM y NITHII OTHOCHTENBHO KPYTIHEE,

303




Puc. 143. CtpoeHne yepena NTHL — Ha NPHMEPE NTEHUOB:

A, B — cepast BopoHa (Corvus cornix); B — ckawil rony6s (Columba livio}: A — bua BoNo6OpoTa C6OKY,
CcBepxy M criepea; 5 — BUI BNONOBOPOTa CBOKY, CHHIY H CIaaw; B — BHA cBOKY:

7 — MPERYENIOCTHAR KOCTY; 2 — HOCOBAA KOCTb; 3 — BEPXHCRENNCTHAA KOCTb: 4 — CAGIHAA KOGT: S —

XocTs; 6 — XocTs; 7 — XOCTh: & — GOKORaA KIHHOBHAHAA
KOCTH; 9 — HellyAHaTaR XOCTb; /0 — OCHOBHAS KAHHOBHANAA KOCTH; [/ — POCTPYM napacdeionaa; /2 —
TeMEHHAR XOCTh; 13 — NOBHaA KOCTh, /4 — BEPXHEIATBUIONHAN KOCTs; /5 — GOKOBas JATHLIONHAN KOCTS;
16 — OCHOBHAA J2THUTOUHAA KOCTS; [7 — OCHODHaA BHCONHAA KOCTS (4acTh NapactheHoKaa); /8 — HESHaA
KOCTY; 79 — AONQNHHTENBHAR HaCTh HEGHOR KOCTH xpAutesolt ;20 — COWIKKK;
21 — CpeHHHAS OBOHATENBHAS KOCT; 22 — CKYNOBaA KOCTb; 23 — JaTHUIGHHMMA MBILENOK: 24 — nepen-
HeyLIHAR KoCTh

ueM y GOMBIIMKCTRA PEMTHINMA, a TAKE/bIE YENIOCTH ¢ 3yBaMH 3aMEHEHb! TORKHM
KNOBOM-MTHHUETOM. Y B3POCIBIX NTHLL KOCTH YEPEMHONA KOPOGKHM CIMBAIOTCA Ge3 co-
XPaHEHHA TPaHHL, 4TO TIPOYHOCTD a MOTOMY CHHXaeT NoTpes-
HOCTB B MaTepuane. [IpH o6CyKICHHH XapaKTepHOTO AR NTHL HaBopa OKOCTEHEHUA
MMEETCA B BHAY YEPET NMTEHLA. B 3aThLIOYHOM OTAENE Pa3BUBAIOTCA YEThIPE THIKUHAIE
JaTBUIOYHBIE KOCTH, OKPYXAIOWMHE 3aTHIIOYHOE OTBEPCTHE, — BEPXHAA 3aTHUIOYHAS
{14, napa 60KOBbIX 3aTBUTOMHLIX (/5) M OCHOBHaA 3aThUIoYHas (16), hopMupyloluas
HenapHsif 3aThUIO4HbI MBILLENOK. B cryxoBol Kancyne pa3suTa NPaKTHYECKH JHILD
KpYNHas NepefHeyIlHas KocThb (pKc. 143, B, 24). B nepenHei cTeHKe MO3TOBOMA Kamncy-
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JIb PA3BUBAETCS BHU3Y K xocTh (10), uHoraa (Hanpu-
Mep, y ronyGeit) Hecyuast c6oKy W CIiepeny Napy TaK Ha3bIBaGMbIX NITEPHTOHAHBIX (KM
6a3IUNTEPUTOMAHMIX) OTPOCTKOB (KAK y SIIEPHU, cM. pHc. 121, B, 26 ), BcTynaiowmnx B
CKONMLISALLEE COWTEHEHME C KPBUIOBHAHEIMM KOCTAMU. Brlle pacriosjoxeHa mapa Goko-
BBIX KIMHOBHIHBIX KOCTefl (&), B oT/HUHE OT COBPEMEHHMIX PENTHMIA Y NITHIL XOPOLUO

BhIPaXeHa CpeanHHas oboMATeNLHan KOCTs (21; meset i ), KoTopast ¢
TOHKYIO W 1OPOR HEMONHYIO Mexmaauuqnylo MIEETOPOIKY, & BIIEPEH YTONIUEH K
BMECTE C KpPHILUEH Hyepena LS LTHHHOR BEpX-

Helt yemoctH. HaBucaomwux Han Mo:\ronon Kancyno# ocTaTKOB KOXHOTO NaHUMDH Y
rrrun HeT. Kpsinry epena o6pasyioT napHeie TeMeHHRE (2}, 106HKe KocTH (/3) u
OTHaCTH — HoCoBbIe {2). M3 OKONOMNAZHHYHKIX KOCTER COXPAHUTNCH TOILKO CIE3HAA
KOCTb {4) nepea [MaioM H MaNoYKOBHAHaA CKysnoBas (22) — nox HuM. [IpucyTcreyior
TaKKe IBe IEYHBE KOCTH — 'y Tas (9), npu TOJIHOLEHHOE Y4acTHe
B HOPMUPOBAHHUH CTEHKH Yepena (y GOABLIIMHCTBA [TTHIL BBIXOXUT HA €10 BHYTPEHHIOK
NOBEPXHOCTL), M MANOYKOBHAHAA KBAAPATHOCKYNOBas (6), NPHpacTalomas C3aan K
CKynoBo#t KOCTH. ¥ NTHU YHHKANLHLIM ISt aMHHOT OGPa3OM PAIBUTLI KPYIIHBIE YaCTH
napaceronna. Ero o6LIMpHBIA 3a0HMi# 0TS, HAIBAHHLIN OCHOBHOR BHCOYHOM KO-
ctbio (17, basitemporale), MPUKpPbIBAaET CHH3Y OCHOBHYIO KJIMHOBHAHYIO KOCTh, @ €TI0
TepefHNM OTACNOM, pocTpyMoM {7 1; rostrum parasphenoidale), okaHTOBaHa CHH3Y
MEXTIa3HUYHAA Meperoponka. COMMHK, Y HEKOTOPhIX PYAHMEHTapHBIf (Y Fony6s),
CHMTAETCA Y NITHL BTOPHYHO HEMapHLIM (pHc. 143, 5, 20); OH NMOACTHNIAET CHU3Y HO~
COBbIE KAriCY/Ibl, 2 NO3aAH MPHPACTAET K HEGHLIM KOCTAM.

M3 qacTeRt BUCUEPANBLHOTO Yepena NMepBUYHAA BEPXHAA HEMOCTb (Hacnenue HEG-
HOKBAIPAaTHOrO XPAILA, KOCTH, BOIHHKAIOILME B HEM M Ha HEM) BIJTIOYAET Ha Kaxaokh
CTOPOHE BCEro TPHM KOCTH. BTO KpYMHas NMOKpoBHaA HEGHaA kocTh {(/&), caamn K
Helt NpUcoenMHeHa (MOYTH BCeraa NOABUXHO) HeboNbluas KPBUIOBUAHAA KOCTh (5),
CBOHMM 3aHUM KOHLOM €HHasA CYCTaBoOM C XBagpaTHOR KOCTbIO
(7). NMocneanns, B CBOIO oYepenb, NOABUXKHO COWIEHEHA C KOCTAMM MO3TrOBOM Kamncy-
Jibl — 4eIIYAYATOR M NEPEAHEYLUIHOM; OHA MOXET BBITTONHATL Ka4aTebHbIE ABHXEHHA
BrEpEN i Haial. BTOPHYHAA BEPXHAA YENIOCTh YHHKANBHA Y TITHL AOMHHHPYIOIIMMH
pasMepaMy BTOPHYHO HeMapHOA MPeayeNloCTHON KOCTH (/) MPOTHB BEPXHEYENKoCT-
Holt {3). B KOHCTPYKLHIO BEPXHEN YETIOCTH (HARKIIOBbSA}, TOMHMO ABYX YTOMAHYTBIX
KOCTeH, BXOAWT €LUE HOCOBasA, KOTOpas CBOMMM ABYMS OTPOCTKamu {(puc. 143, B, 2)
OXBATHIBAET CBEPXY M C3AMM OKHO KOCTHOH HOMPH.

B ocHOBe Kusemuurocmu 4epena — CHOCOBHOCTH HAIKIIOBbA ABUTATHCA BBEPX H
BHM3 OTHOCHTEJIBHO YEPEMHOM KOPOBGKH — NIEXUT OTPaHHIEHHOCTb 30HBI €10 MOABECKH
X uepeny. 3T0 TONBKO MOKas MNACTHHKA B 0BNACTH MEPEHOCHIIL!, 06paloBaHHas Te-
JloM HOCOBOM KOCTH. HuxHAs vacTh HALKJTIOBbA C KBanpaTHOA
KOCTBIO KOCTHBIM HEGOM M CKYMOBOR AyTof, KOTOpLIE MEPEMEILAIOTCA NPOLOILHO,
CHHXPOHH3IMPYS NOBOPOTH HAMK/IOBLA BBEPX M BHU3 C KAaYaTENILHBIMH JBHXEHHAMHK
KBanpaTHO# KOCTH

Kynukam, u6ucaM M XypaBAfM npUCYyLa APYras GopMa KMHETHYHOCTH Yepena,
NpH KOTOPO# OCHOBAHHE BEPXHEN YEIOCTH NPOPEIAHO ANHHHOM NMPOAOJLHOR 1ebio
HORAPH M HARKITIOBBE HOCHT CTeGeNbyaThifl XapakTep. Biiarofaps 3ToMy OHO H3rnbaeTcs
BBEPX M BHU3 Ha YDOBHE KOCTHOH HOIPH.

TpennonaraeMas pob KHHETHYHOCTH ABOsAKA. TIpexe Beero, oHa fenaer 6esonac-
HOA NedopMalMIo Yepena Noi AeACTBHEM P; yCHRun, ofec T aMOpPTH-
3AUMIO TIPH CTy4aiiHbIX OWMGKaX. B cHly cBOEH aXyPHOCTH BEPXHAA HEMOCTh HE
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MOXET NTaCCHBHO COMPOTHBIATHCA HEOOXOMMMbIM LI CXHMAHNA 10GbINH YCHINAM,
HE YCTYNas, H DOCTHTacT MOBBIEHHOM XECTKOCTH 32 CHET HAIIPAXEHHA HeTIOCTHbIX
Mbill. HO KOOPAMHAUMA MBIILIEHHbIX COKPAILeHHI BCETAA YPEBaTa OWHWEKAMH, BhI-
bl xpartl Hbl€ Harpy3kH yepena. Jlpyroit acnekt
6HOMOrMYECKOH PONH KHHETHYHOCTH NPOSBNAETCS NpH Gosiee IHAYUTENBHBIX AMILTH-
Tyoax IBHXCHHIT HANKMIOBBA, JAIOLIHX BOIMOXHOCTD MAHHNYIALUHK OGLEKTOM, 6ynb
TO COBCTBEHHbIE NEPBA (IIPH YHCTKE), THEAIOBOMH MATEPHAN WM AOGBIYA.

Pajnoobpasue koHbUTypaunH yepena ntuu ewé B cepennne XIX B. nano uceneno-
BaTe/IfM TNOBOA WIS Pa3paboTKH KIACCHGHKAUNM TUIIOB HEGA, B KOTOPBIX HANESUIHCH
HafTH KTI04EBbIE KPHTEPHH LI CHCTEMATHKH KIacca. JTH OXHIAHHS B LENOM HE
NOATBEPAHITHCE, HO CIENAHHOE IIOXKE YTOYHEHHME NOIBOIMIIO HALIYNATh AEACTBHTEILHO
BaXKHOE PAaVTHYHE. Y CPaBHHTELHO HEMHOTHX NITHL {1PEBHEHEGHBIX — BECKMIIEBLIX B
THHaMY), KOTOPbIX CYHTAIOT Hosee apXaHUHBIMM, KOCTH HEGa {HEGHAN M KPLUTOBHAHAN)
NPOYHO CpalIeHbl. B CBA3M ¢ 3THM paMKa, 06pajoBaHHas NEPBHYHON BEPXHEA YeTio-
CTbI0 BMECTE CO CKYNOBOM LyTOil, OKadbiBAaETCS XKECTKOH M HE HonyckaeT aedopMalHm,
COMYTCTBYIOLIEH LIHPOKOMY Pa3Maxy KHHETHYHOCTH, AOCTATOYHOMY /ULl MAHHITY/IALIMH
obbekTaMH, TeM caMbiM OHA OrpaHHYHBAET pONb NMOABHXHOCTA HAAKMIOBbA NHILbL
aMOpTH3aUMeH TONUKOB. JpeBHEHEGHEIX NTHIL {NaeorHaT) NPOTHBONOCTARNAIT Banee
T YTOMY 60 BY — t (HeoTHaTaM), ¥
KOTOPbIX HEGHAS M KPBUIOBHAHAA KOCTH DCEA COEOHHEHR! MeXay co6oit NOABHXHO.

HuXHAS 4eNIoCTh NTHIN COCTOMT M3 TeX XE KOCTEH, YTO H Y PENTHIIHIL, HET TONBKO
BEHEYHON KOCTH. ¥ MHOTHX KaXIad [OJOBHHKA HIXKHEH 4eNI0CTH 4ETKO MoleNecHa
Ha fIBE HACTH THOKMM y4acTKOM M CNocobHa BerMbaTecs HAPYXyY, PACIUMpPAA BXOL B
TIOTKY. 3aIHHMIt 0T NOAKTIOBLst 06pa30BaH JAMELIAIOLIEH COLTEHOBHOMH KOCTBIO, MO~
KPOBHBIMH YIIOBOH, HANYINIOBOI M IIPEACOWIEHOBHON, a NEPEAHHMA OTPE3OK, 06LIYHO
6osee MMHHBIA, — IOKPOBHBIMH KOCTAMH, KPYNHOI 3y6HOM M MeHbLIEH TUTACTHH-
varoi. ¥ o6nanateneit ru6knxX NOJOBMHOK YeTIOCTH e€ CHMEHI ToXe GbiBaeT rHEKHM.
PacumpeHHe [OTKH ¥ MHOTHX PBIGOSIHBIX NITHU (KK YaAKH, UAIUTH M T.1.) o6neryaer
TIPOINATHIBAHHE OTHOCHTENBHO KPYIHOI NOGLIHM, AKTHBHOE XK€ PaCRIMBaHMeE (C yCH-
nuem) HUKHER YEMOCTH B Bole T Th BOLY, 4TO IpH
nosne Meko# 106bI4H.

B cpeanem yxe y ITHL, KK M y PENITHIHMA, 3BYKOTePeaalomas KOCTOUKa — CTPEMS,

or T p TMapa ocTaTkos rHOHIOB 06pasyeT cxeneT
crpenoaunuoro A3bIKA, 2 OCTATKH KOMy/IH TPEX BUCLEPANLHLIX AyT M NepBas xabepHas
Ayra B KA4€CTBE NPl POXKOB 0GECMIEUHBAIOT [T HErO TOABHKKHYIO OCHOBY, NOABE-
LICHHYIO HA MBILLLAX.

IMnevesoit moac {cM. puc. 142} 06pa3oBaH AByMA 3aMEILAIOUINMH KOCTAMH — J1O-
TMAaTKOH H XOPAaKOMAIOM — H NOKPOBHON KOCTbIO KNoYHUeH. ITpodHbIft H WIHHHBIA
Kopakoui { 28) NORBHKHO COWIEHEH ¢ TPYAUHOMA, KK H Y ALLEPHLI, HO PACTIONOKEH HE
c6OKY, a BiepenH OT Hek, TeM caMbiM GOPMHUPYH IUTHHHYIO H NPOYHYIO OCHOBY [UIS pas-
MEUIEHHA INAaBHbIX IETATEbHBIX MbIILLL H3-33 GOMLLIOMN AMHHL KOPAKOMAA NIEYEBOA
CYCTaB BBIABHHYT Lajleko Bnepél, pacmosaraach c§oky oT ocHoBaHHs weH. JlonaTtka
(31), NocKONbKY WA €€ pasMeleHHA HET MECTA HAI KOPaKouaoM, npuobpena cabme-
BHIHY1I0 POPMY H TAHETCA Haa p€OpaMM NapamnesHO NO3BOHOYHHKY. Y JNETAIOHMX
NTHL OHA COEAMHEHA ¢ KOPAKOUIOM MOIBHXHO NPH NOMOLIH 3NACTHUHON XPAIIEBOR
npocnofiku. O6e KOCTH COBMECTHO yHACTBYIOT B O6PAIOBAHMH IUIEHEBOIO CYCTABA, HO
pasMax IBMKEHHH KPbLA HACTQNBKO UMPOK, YTO OHH (GOPMHDYIOT HE SIMKY, a CEIIO-
BMIHYIO BLIPEIKY, TI0 NIOBEPXHOCTH KOTOPOI! NIEPEKATHIBACTCH MONIOBKA IUIEHEBON KOCTH,
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NOABEIIEHHON Ha MOLIHOW CBS3KE BIEpeny oT ¢ycTaBa, Ocobblit OTPOCTOK KOpaKOHAa
CONPUKACAETCA C KIKUHLEH, BMECTE C HEW H IOTIATKOM OH 3aMbIKAET TAK Ha3biBaeMEIH
TpéxxocTHE KaHan (26). T1o Hemy CyXOXHIHe MBIILIIBT T
Ha CIIMHHYIO CTOPOHY CYCTaBa, i€ OKAHYMBAETCH CDEPXY HA TOMOBKE [ICUEBOH KOCTH.
YnoMsHyTLIN OTPOCTOK KOPaKOHAA BBIMTOTHAET POIL GIIOKA [ CYXOXHIHA FTOMH MbILI-
bl M NOIBOASAET €M, XOTA OHA HUIET OT IPYAHHBL, T. €. CHHU3Y, BLINONHATL BIMAX KphiNa
BBepX. ToHKHE BLITHYTBIE KIIOUHLIBI {25) CyXaT MECTOM KPEIUIEHHR MEPEaNHENR YacTH
TPYOHOM MBIILILI, KOTOPas MOMIA 61l TOBEPHYTH KAXIYIO OKQJIO TIPOZOJILHOM OCH, HO
KO HUBL IPPEKTHBHO YKPETUIEHBI 32 CHET B3aHMHOTO CPALUCHHS C 06pajoBaHHeM
Bunouks (furcula).

Kpynwei#t H npovHbift f11€4€BON NOSAC, KOTOPHIH BMECTE C IPYOMHONM OXBATLIBAET
TPYAHYIO KIETKY CHH3Y M CBEPXY, MOT Gbl CKOBLIBATh €€ IBLIXATENBHBIEC NBHXEHNS, K
veMy NTHUK BOJXHB GRITE 0COBEHHO YYBCTBATEABHHB B CHIY BBICOKOH HHTEHCHB-
HOCTH MX MeTabonuima. Ho rmeyesolt nosc OAHOBPEMEHHO H [POYEH, U MONATIHUB,
4TO NPEAOTBPAILIAET TAKYIO Tb. Tak, NOMBHXHO M C
TPYAMHON, H C JIONATKOH, 2 KIIOUHULI IOYTH ¥ BCEX NITKL (KpOME XyPamnei) oTaeneHsl
OT KHJIsl TDYIHHBIL.

Tlepentsn KOHEYHOCTh B LEIOM COMIACHO OBWIEH JUTS TETPANON cXeMe MToApasfiens -
€TCA Ha M1e40, NpeAnedbe i KUCTh. Y NETaomuX NTHL TOACTas NieHeBas KOCTb (PHC.
142, 30) o6pasyer Tpy6Ky, Hallie BCETo JaNIHEHHYIO BOMyxXoM. B npenruieuse nokrepan
KOCTb ( 7) HEMHOTO TOJILLE NY4eBOit (6) H HecET N0 HAPYXHOMY Kpalo GYropKH B TOHKAX
KPEIUIEHHA FTOPOCTENEHHbIX MAXOBBIX TepbeB. KneTh oTdactH pelylimpobara. 3anactee
MOAPAANENEHO MHTEPKAPIIATEHEIM CYCTABOM (5), ABE €0 MPOKCHMATBHEIE KOCTOMKH
MATONOABHXHK OTHOCHTCILHO NPEANNIEYbs. ﬂ"CTaﬂbele KOCTH 3aMACTbA CPOCIHCH
C TPeMs KOCTAMM MACTH B SAMHBIA KPYNHBIH EMEHT — 3AMACTHO-MACTHYIO KOCTb,
unH npsaxky (4; carpometacarpus). Mmeotcs Beero TpH nanbua (3), BeposTHee Beero
1, Il w H1. B I, nonBHXHOM Nanbile, HecymeM Ipynny HeGOMbLIMX KECTKHX Nepben
(«KpRIUTBIIIKO»), OOBMHO HMEETCH ML OOHA (ananra, Bo /I — nee, B /1] — onHa.
¥ ryceit B HEKOTOPBIX APYIHX NTHU Ha [ 1 [/ nanbuax uMeloTcs el KOrmessle GaNaHTH,
B 310M ciydae obiiee KOHUECTBO GaNaHr B HUX TaKOBO Xe, KaK Y AWepKll, — cO0T-
BETCTBEHHO [BE H TPH.

Cycrapsi KpbUTa — KaK NOKTEBON, TaK M MHTEpKapnanbHbtA — JONYCKA0T CTHOATENb-
HO-pajrubaTenbHbie ABUKEHHS TJLKO B [IOCKOCTH Pa3BEpPHYTOro Kpbuta. Bbicokne
HAarpy3IKH, COHIMEPHMBIE C BECOM TENA ITHLUBLI, ANAIOT HA CBAIOYHBIA anmapar 3THX
CYCTABOB, MYCKYNIATYDa X€ B IDEAENAX KPhUIA HEBEIUKA, OHA KOHTPOJIMPYET ABUKEHHA,

€ C ero HEM H CKIANbIBAHHEM.

Ta3oBuiit osic 06PaIOBAH y NTHI{ TPEMS T KOCTAMH — TI04B:
NOGKOBON H CENANNINHON. OHH COBMECTHO GOPMHDYIOT BEPTAYKHYIO BIIATHUHY, CKBO3-
HYI0, Kax H y GONIBIIMHCTBA aPX0JaBPOB {AMHO3IABPOB, KPOKOAMIIOB U T.1.). [1aBHOMA
0COGEHHOCTBIO CBOETO Ta)a NTHUBL OBA3AHA! AMANTALIMH K PAIMHOXEHHIO ITyTeM OTKIAl-
KH MU BpIolHas nanocTs nTHu a situa, T, Y — KaK
3a CYET KQIMYECTBA XeITKa (HOBHUIBK)IHCI"O BBIXKHBAEMOCTH m'eHuos), TaK ¥ 32 cYéT
nobannenus Genka (3anaca ponsi). B peaynbrate cCOBMECTHOTO BIHAHHA 3TUX (aKTOPOB
Ta3 NTHLL CTall OTKPEITHIM, B3aKMHAs CBA3b €10 OJIOBHHOK B 06J1aCTH CHMbHIA Pa3o-
peanace. [locie sroro y Th KOXIO# KH Ta3a, 0COGEHHO aKTYaNbHas
JNA IBYHOTHX CYLIECTB, JABHCHT TOJIBKO OT NPOYHOCTH KPECTUOBOIO COWIEHEHHS . OHna
MOBKILIEHA Y ITHI 6/1arofaps UIMHE KaK HOABIIOLIHBIX KOCTel (M. pHc. 142, 13), Tak
H 30HH NO3BOHOYHHKA (CJIOXHOIO KPECTUA), C KOTOPOH 3TO COYNIEHEHHE YCTAHORIEHO.
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CenanuiuHas KocTb { 74}, r1e Kpensrcs CHIbHblE Mb.lu.llel 3alHel KOHEYHOCTH, ¥ Sonb-
LMHCTPRA [ITHIL IPOYHO < Noas: xe KocTb (/5) TAHeTCA
TOHKHMM CTEBENLKOM Hadal BIONb HHXHETO Kpast CeNANHUTHON KOCTH M CpalleHa ¢ Hel
TOMBKO Ha KOPOTKOM Y4acTKe. Ha He# NPAKTHYECKH He HaUMHAIOTCA MbIIULLE! 3ATHEN
KOHEYHOCTH, HO OT HE€ HAYT TOHKHE JIUCT 1€ MbILILIbI npecca — My-
CKy/nbHas cTeHKa Tena. [To-BUAMMOMY, HMEHHO C 3TOR CTEHKOM CBA3AHO XapaKTepHOE
NS TITHYBETO Ta3a OTKIOHEHHE TOGKOBOH KOCTH HAJAL: OHO OGECTIEUHBANO HEOBXOMH-

Moe Hazan 0 npecca, rO CTIEPEIH PaIpac TenoM

rpyauHbl. [TpH Barisize cGOKy Ha CKeneT NTHLb] {CM. puc. 141 ) CTAHOBHTCS SICHO, YTO

O6bIYHAA ANA PENTHANHH NMOIHLHA KOCTH ( HOM BHH3 H Briepen)
MMa ¢ CyllecT n Hpa TPYAHHbI,

3anHAA KOHEYHOCTD, KaK H Y HHXKECTOALLMX TETPanon (aMbHOuit 1 pentuan#), no-
CTpOeHa W3 TPEX OTACNOB — 6enpa, ToNeH U ¢ cTonbl. Ho y NTHU oHa pacnionoxena B
APYroRt, NapacarTTaNbHON MIOCKOCTH, NAPALIEbHOM 10 OTHOWIEHHIO K CPEAHHHOM,
ONMPAKLIMECH HA IPYHT MANbUbl NOABEACHB! NOA TeNo. K TOMY Xe YacTb CTOMNBI npe-
o6pa3oBaHa B NATOYKOBHAHbIH A1EMEHT (KOCTb LIEBKH), OTHENO KOHEYHOCTb NpHoGpena
Z-06pa3Hyio KOHpHUrypauuio. BepxHuit {(NpoKCHManbHBIA) KoHeu GeIpeHHOW KOCTH
(16) B cBA3M C MapacarMTTANbHbIM NONOXEHHEM KOHEYHOCTH HMeeT [-06pasHylo
opMy; €¢ rONOBKa, BXOAALIAS B BEPTIYXKHYIO BUALMHY Tada, OGpallieHa BHYTPb H
pacronaraeTcsi Ha KOpoTKof Iuedke. K HHXHEMY KOHUY 60/bILOA 6epLOBOH KOCTH
TIPHPOCITH NIPOKCHMAIBHBIE KOCTOYKH TIPEATIIOCHD, PA3CNEHHOW HHTEPTAP3aIbHAIM
couneretinem (/9). B pesynrrate 06pa3opanach KOMILIEKCHaRA KOCTb — THEHOTApayC
{18; tibi Matas KocTb (17), 1 Ha CBfi3Kax cOOKy K THOH-
CHABHO H BHH3Y TOHKHM WIHJILUEM, HE AOCTHIAS
MHTEPTap3aIbHOTO CycTapa. Ho e€ NpoKcHManbHbIH KOHEL YHaCTBYET B GOPMHPOBAHMHH
KQJIEHHOTO CYCTaBa, CKOJIb3S 1O CTIELHATBHOMY XENOBKY Ha KOHUE GeIpPEHHOR KOCTH.
KOCTH [U110CHBl YaCTHYHO PEAYLIHPOBAIHCH, HO TPH M3 HiX ({/— /V') cpocanck Mexay
coGo#H M ¢ IMCTANBHBLIMM KOCTOMKAMH NPEATUTIOCHL! B MATOYKOBHAHYIO KOCTh UEBKK
{21; tarsometatarsus). [Tanbues B cToNe y GONBLUIHHCTBA NITHL YETBIPE, K BCE C PAIHBIM
yHcnoM danaur (2—5), kak /— IV nansubl B cTOME ALIEPHL, YTO N103BOAAET CYAHTD O
HyMepauny nansues. J naneu, 06pa3oBaHHbIA ABYMS anaHraMu, obb4HO 06palleH
Ha3an ¥ TaKMM 06pa3oM NPOTHBONOCTABAEH OCTAIbHBIM TPEM (I/— IV} nanbuam.
Hecyluas ero nepsas KOCTb [WIOCHH (20) 04EHb KOPOTKA M PHKPEILICHA TIOABHXHO
K 3anHeH CTOPOHE €€ AHCTATLHOTO KOHLIA, 0TPaXas Cocof NOBOpOTa NaiblLa, ocylle-
CTBUBLIErOCA ¥ NPEaKa.
Muieynas cuerema. OceBas MycKylaTypa — M
TIEPBHYHYIO CETMEHTALHIO TOILKO B 0GJaCTH IPYAHOM KNETKH B BHAC Mexpcﬁepum
MbiuIl, OCOGEHHO CHITBHO NIPe06Pa3oBaHa NPHMHTHBHAA OCHOBA MBILILL WEH B CBAN C
€€ CTOXHBIMH H BECbMa OTBETCTBEHHBIMH ABHXEHHAMHK. [10 ITOH NpUYHHE ABIXaTENb-
Has MYCKyNnaTypa, a HMEHHO I3 MBILILA, OCYLIECT BIOX,
HE MOXET MOMYYHTH ONOPHI HA 1EE M NIOBOPAYHBACT PEGPA BNICPER MYTEM CMEILEHHS
KaXIOTO H3 HUX BBEPX 10 OTHOLIEHHIO K TipeaninylueMy. Takyio BOIMOXHOCTb codna-
10T KPIOYKOBHIHMIE OTPOCTKH, 6/1aronaps KOTOPbIM CErMEHTHI YIOMAHYTOR MBILILIB
OPHEHTHDOBaHbI TOYHO BaQAb PEGep. B ocTa ypa T -
Kax 06C/TyXHBaOLIAR MTO3BOHOUHHK, KOTOPRIA IPAKTHYECKH HEMIONBHXEH, TAK H TPEX-
CI0MHasA MYCKYNaTypa 6PIOLIHON CTeHKH. B MycKynaType KOHeYHOCTeH YETKO BbIpaxeHa
HA pa TNaBHBIX X MACC Ha NOSCAX H OTHOCHTENBHOTO 06~
NErYEHHs DUCTANBHBIX OTACTOB. B 4acTHOCTH, ABe HauGonee KPYIHbIE MbILILBI KPBLIA,
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KOHTPOJIHDYIOUIHE €0 ABMXEHUS B MICYEBOM CYCTaBe, DajMelieHbl Ha TpYAHHE U
Kopakoufe. 3To onyckamolias KPhIIO rpyAHan meiwua {musculus pectoralis) W noa-
H ero Mblua {m. i ), UbE CYXOXHIIHE, KaK
YXKe yKa3aHo paHee (CM. ¢. 308), TAHETCA K BEPXHEH CTOPOHE NIOBKH ILIEYEBOW KOCTH,
TIEPEKHOBIBAACH YEPE3 OTPOCTOK KOPAKOMAA M TPOXOAsA NO TPEXKOCTHOMY KaHany.
Monér nruu. JOMHHUDYIOWAA 4aCTh MUIOWAIH KPbiia 06Pa3OBaHa MaxoBbIMK
NEPBIMH, ACKMMETPHA OMaxal KOTOPBIX CnOCOGCTByCT OBBEAMHEHHIO NepLEB BO BPEMSA
BIMAX2 BHH3 B CT TLIACTHHKY ¥ riowany. Bonee wmpokoe M no-
NaTIMBOE BHYTDEHHEE ONaxano (06palleHHOE K TYNOBHILY) ONUPAETCA CHU3Y Ha CTep-
MeHDb COCEMHETO Nnepa. [1pH BaMaxe BBEPX LUETH MEXAY NEPbAMU MOMYT PACKPLIBATBCA
{TPaKTHUECKH TILKO B 0GACTH KMCTH) 32 CYET OTTHBAHUSA BHYTPEHHUX onaxan. Kpeuto
NTHLIB] HMEET K it uit npobunb (bopmy NonepeyHoro ce~
YeHHs, pHC. 144, ). Bepxusas CTOPOHA KPbifia BLIMYKIA, 8 HUXHAA — CIerkKa BOTHYTa.
Tepennss, yTONUEHHAA YaCTh CONEPXHT MACUCTBIA OTHEN NePeNHER KOHEUHOCTH,
€€ KPOMKa 3aKPYI/IcHa; J20HAS 4acTh 06paloBaHa MaXOBbIMH M KPOIOWMHMHU Ne-
PbAMH, ¢€ KPOMKA OueHb TOHKA. B MonéTe npu MoROXMTENLHOM YITIE aTaku (370

Puc. 144. YCrpoRCTBO NITHABErO KPbia:

A — pa3IBépHYTOE KPLING COKOAR-CATICAHA, BHI CREPXY: 5 — Paspe3 Kphina OMepék WIHHKOM OCH B 0BAACTH
MPEANAEUER CO CXOMATHHSCKHM NOKAIOM HABETAIOWLETO B NONETE NOIMYLLHOMD NOTOKA, NAKCAMY H MHHY-
CaMM MOXA3aH 1IePEsiaL AABNEHHA B TIOTOKE, COMRAOLIMA NOMLEMHYIO CHAY: | — NEPElHAA KOXHAS CKNANKA
Xphta (MPOTIATarkyM); 2 — KPAUTBILLKO; 3 — BCPXMAHE KDOIOILHE NEPLA; 4 — NEPDOCTENCHHMIC MaXOBIe
NEpLA; 5 — BTOPOCTCMEIWC MAXOBMIE TIEpbH; 6 — ILICUENIE NCPBA {TPETHECTENEHHME MAXOBHE); 7 — Ay~
uenas KOCTh; & — NOKTEBAA KOCTs, 9 — yTOf &TaKH: /0 — XOPRA KPLUT: J/ — HIKHHE KPOIOUINE NCPbR:
12 — cTpyy HaBerakILero NOTOKA
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yron — 9 Ha puc. 144, 5 — Mexay xopaol! Kpsiia — /(0 — H HanpaeleHHeM NonéTa)

CKOPOCTH IOTOKA (TIOMD: 0 o), o CTOPOHY KpbL1a, OKa-
3bIBACTCA BBILLE CKOPOCTH NIOTOKA MO KPbINOM. Bnaronaps 3ToMy, B COGTBETCTBHH ¢
3aKOHOM BEepHYMIH, paanHyaeTcs H BOANYXA Ha ¥ KpbLIa: CBEpXY

OHO HHXE, YTO H NOPOXIAET MOXBLEMHYIO CHIY.

C yBETHYEHHEM YA aTaKH TIOTBEMHAN CHAA BO3PACTALT, HO YBETHYHBAETCA H JIO-
60Boe conpoTuricHHe. [IpH KPUTHYECKOM YIiIe aTaku (06bIYHO 3TO 4°) B 06TEKAIOWEM
KPbIJIO NIOTOKE BO3YXa BOIMOXHA HEKAA KATacTpoca — OTPLIB €10 NNOTPaHHYHOTO CIIOSA
OT BepXHEH NMOBEPXHOCTH Kpbuia. B 06n1acTh paIpexeHns HaX KPhUIOM BTATHBACTCH
BO3AYX C3aIH, HEXTPATHIYS MOABEMHYIO CHNY M NOPOXIAA THPSHAY TOPMOIAUIMX
NONET KPYNHBIX BUXPEH.

Jns Hanbonee npocTod GoOpMBI MONETA — NMAAHHPOBAHWUA € TIOTEPEH BBHICOTHL —
MCTIONBAYETCA HEKOTOPBIA H pexmuM, o4 Th 3TOT
3anac nor bHOK SHEPrHH 0 3¢pEeKTHBHO.

Kak MoKa3anu pacyéThl W SKCIEPHMEHTH, IKOHOMHBIR DEXHM TUIaHHPOBAHHS
[ROCTHTAETCA B IBYX BADHAHTAX: BO-NEPBLIX, NIPH MEANEHHOM CKONBXEHHH HA OTHOCH-
TENbHO OYeHBb OBIIMPHBIX KPBUIbSX, MPH HX MaToM yAenbHON BecoBol Harpyake (0,5 T
Macchl Ha | CM? NIOBEPXHOCTH KPHUTHER), BO-BTOPLIX, IIPH GLICTPOM, B YCIOBHSIX BYET-
Bepo 6osee BLICOKOH ynenbHol Harpysku. [Tepebli BADHAHT xapaKTepeH JUIH MHOTHX
KDYIHBIX TITHL, HCTIONbLIYIOUWHX [TOANEPKKY TEPMHKOB — TEIUIOBbIX KOHBEKUHOHHBIX
TIOTOKOB BOIAYIUIHbIX MACC HANl HATPETHIMA YYACTKAMH CYLIH. 3TO CTATHYECKOE Mape-
HHe TPHGOB, OP/IOB, AHCTOB, H p., Tpeby OT NTHUBI TH
OMHCBIBATL KPYTH MATOr0 DAmMyca, YTo6bl YAEPXATLCA B MPEACTAX Y3KOTO TEPMHKA.
Bropott BApHAHT — 3TO ZMHAMUYECKOE NAPEHHE, KOTOPOE PEATHIYIOT GYDEBECTHHKH H
anb6aTPOCHl. OHHM HCIONBIYIOT HEPABHOMEPHOCTb CKOPOCTH BETPA Hall IOBEPXHOCTHIO
OKeaHa, BO3H H3-3a HR O BONHBl HHXHHX CIOEB BOINYXA, OTAZI0-
KX UM CBOIO IHEPTHIO. KOraa NTHIIa CKOMBIHT ¢ NOALEMOM POTHB BETPA, €€ MONET,
KOHEYHO, 3aMeIUIAETCA OQTHOCHTE/IBHO BOABI, HO HE OTHOCHTEJIBHO BOMYXA, MTOCKONbKY
OHa [OTIANAET B ETO 6OJIEE BHICOKHE M CKOPOCTHBIE JI0H. TaK OHa TOTHHMAETCA MPH-
MEPHO 110 BBICOTB! [0 M (II0KA IOCTATOYEH IIPHPOCT CKOPOCTH BETPa ¢ BLICOTOM). 3aTeM,
MCIIONB3YS TIONYYEHHBIA 3aNac BHICOTHI, NITHIA TUIRHHPYET B TIOGOM HY)XXHOM Harpas-
JIEHHM, B TOM YHCE U TIPOTHB BETPA, HO TONBKO €CH AOCTATOYHO BBICOKA CKOPOCTD
ckonbXeHHA. [103ToMy 06nanaTensaM IMHAMHYECKOTO TAPEHHS NPHCYLIN WIHHHBIC, HO
Y3KHE KDbiJIbA H COOTBETCTBCHHO HX BBICOKAA YAGIbHAR Harpyaka.

Kpbinipst OTHOCHTENBHO MAIOR ILIOWANH M OGYCIORIECHHAA HMH BRICOKAst CKOPOCTD
TIONIETA XapAKTEPHBI TAKOKe U HBIPAIOIWIMX NMTHL {HaNpUMeEp, YHCTHKOBBIX, MHOTHX
)’TOK) B CBA3H C HCIIONB3IOBAHHEM KPLLNbLEB ANIA «1OABOJHOIO noné'ra», 2y IL1aBaluInX
CO CIIOXEHHBIMH KPBUIbAMH (Hanpuuep, ﬂOmHOK) — € HEOOXOIHMOCTBIO CHHXEHHS
TUIaBY4YeCTH {3aMaca BO3Ayxa NOA KPbUTbAMH). Y3KHe JUTHHHBIE KPRUIbS BBITOAHB! TaK-
X€ MOTOMY, YTO YMEHBLLAIOT SHEPTETHYECKHE TIOTEPH, CBAIZHHBIE ¢ GOPMHPOBAHHEM
BHXPER Ha KOHUAX. DTH BMXPH BOIHHKAIOT BCIEACTBHE [IEPETEKAHHS BO3AYXa OKOMO
60KOBOH KPOMKH KPblAa CHH3y BBEPX (IO BJIMSHMEM rpasMeNTa AasneHnus). Ho y
CTaTHHECKHX NaPHTENEH, HCTIONBIYIOWHX PEXHM NOMETA ¢ MATON YASIBHOR HarpyIKoH,
KPbUIEA WHPOKH. TO XE OTHOCHTCH K IECHBIM NTHUAM, JIETAIOWHM CPEH NPENsTCTBHA,
B TOM YMCJIE H C BBICOKOH YAENbHON Harpy3koH (SpKHe NPUMEPH — IPEACTABHTENH
otpaga KypooGpasubte). ¥ HHX NEPETEKZHHIO BOJOYXa MELIAET PA3PE3Has BEPLIHHA
Kpbina, 06Pa3oBAHHAA HECKONLKMMH OTHOCHTENBHO Y3KHMH H PACTONBIPEHHHIMH
TIePBOCTENEHHBIMH MAXOBBIMH NIEPBAMH.
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Mpy Mauywesm MONETe NTHUA AKTMBHO CO3AAET MPONYAbCHBHYIO CHITY {HANpPaB-
JSIEHHYIO BNEPER TAIY) NP TIOMOIUM KHCTEBOTO OTRENa KPbLIa, HCIONBIYS CIO B POTH
niponennepa. BaxHo, 4TO NpH BIMAXE BHHI KHCTb HEMHOIO NIEPEKPYUHBACTCA NEPERHEk
KPOMKOit BHU3, yCTynasi TIOXbEMHON CHJIE, NPHIOKEHHOR NO3ANN KHCTEBOTO Criba
(MHTEpKApPNANLHOro cycTasa). OT 3TOT0 BEKTOP NOXBEMHOMN CIUTL! HAKIOHAETCH BIEPER,
TNpHOGpeTas, MOMMMO BEPTHKANBLHON COCTARNAIOWIEH, HelTpaTnayouell Bec, TAKXKeE
TOPHIOHTANLHYIO — CHIY TATH.

Brarofaps BepTHEATLHOMY IBHXEHHIO ONYCKAGMOFO Kpbifia OGTEKAIOWHH NOTOK
HaGeracT Ha HEro Koco CHH3Y, 0COGEHHO B 06/1aCTH BEPLIHHBL, TeM Gonee NpH Manok
TOPH3OHTAIBHOM CKOPOCTH NTHLKL. B CBAIM C 3THM YrOR aTaky B 3TOM 30HE OKadbl-
BAETCH CIULWIKOM GONBLUIMM, H TPEGYIOTCH HeKHe LOTIONHUTENbHEIE CPEACcTBa, YTo6b
H36eXaTh OTPEIBA NOTPAHKHYHOrO Cnos. TakyMx ¢pencTs £Ba. Bo-nepsrix, moMoraet
xEcTkoe KDBUIBILIKO Ha MOABHXHOM MEPBOM MNasble KHCTH, ﬂBﬁCl'Bleu.lee AHANIOTHUYIHO
MIPEeNKpPLIIKY camoneTa. Ma-non Hero BeipbiBaeTcA GLICTpast CTPYS BO3AyXa, KOTOpas
0BRYBAET BEPXHIOK CTOPOHY KHCTH, COOBIIIaR YCTOHYHBOCTH NNOrPAHHIHOMY C1010. Bo-
BTODLIX, IOMOTAET Pa3PEIHAA BEPLIHHA KPbUTA, MTOCKOMbKY GODPMHPYIOLIME ¢€ YIKHE
NEPBOCTENEHHEIE MAXOBBIE K BHICOKMM YIJIAM aTAKH HE GYBCTBHTENbHBI.

TIpy Maulynies noiETe RUCTANBHBIC KOHIB! KPBITbEB COMAIOT OUIYTHMBIE HHED-

HArpy3KH, KOM e 60 3a CHET YKOPOUYEHHS KPhUTA B LIENOM,
NNGO 3a CYET CYKEHHSA €ro AHCTANLHBIX OTAENOB. OTHOCHTENBHMIN BEC KPbIIbEB
NOCTaTo4HO Beauk (22 % obuwero Beca Tena y yépHoro rpuda, 16 % y ranku 1 1o
12,5 % y xonn6pu). TTocKonbKy TIPH YBETHYCHHH Da3MEPa KPbUIbEB HX BEC PACTET B
xyﬁuqecxoﬁ JABHCHMOCTH, A TUJIOIIaAbL — B KBMD&THO“, BOJHHMKAIOT ONPEAeNeHHbIe
OrpaHMYEHHA DOCTHXKEHHIO MAKCHMANBHOIO PalMaxa KPbUIbEB IUIA BCEX KPYITHbIX NTHLL.
CyuTaeTcs, YTO MAKCHMAILHO BOIMOXEH PaMax KpbilbeB B 3,5 M, BCTpevaowmitcs
Y KOHROpPOB, aJIbsanOCOB u nenvkaHoB. Haubonbluas Macca Tena NETAOLIMX NTHI
6auska x 15 kr.

TMpu BaNETE C FOPUIOHTANBHOMN NTOBEPXHOCTH ITHHHOKPBUTBIE NITHLBI HCTTLITLIBAIOT 3a-
TPYRHEHNA N0 TOM NIPHYMHE, YTO [T COIMAHHS HEOBXORHMOM TOTBEMHOM CHITBI KPLUTLEB
TpeGYeTCH ROCTATONHO BEICOKAsk CKOPOCTH, @ NEPBOCTENEHHBIE MAXOBbIE — OCHOBHOH
TIPOMY/IbCHBHBIA MHCTPYMEHT KPBUTAa — HE MOTYT paGoTaTh B MONHYIO CHIY, TaK KaK
AMIIANTYAA BIMAXOB KHCTH OrpaHHucHa GnH30cThIO cy6eTpaTa. Mostomy NTHuAM
NPUXORUTCA HaBUPATh HEOGXOMHMYIO CKOPOCTh 32 CYET IUTHTENBHOro pajbera (rpH-
e1, nebenn), BCTpEYHOro BeTpa (anbBaTPOCH) MM NANEHKs ¢ NpHcaabl (Kalphl H3
YHCTHKOB).

KpahHe CeuHann3npOBaHHYI0 PAa3HOBHAHOCTb MALUYIIEro NMOAETA COCTABAAET
TpenewylHit GOAET. B 3TOM Clydae UCNOABIYETCH HUIb CTIOCOGHOCTb K NPONEHPO-
BaHHIO, NIPH KOTOPOM CHJIA TATH HAIPARIAETCA BBEPX. Tpem:myumﬁ MNONET NOIBONALT
TNITHLAM JaBUC2Th B BOJAYXE HA ORHOM MECTE M MCIUIEHHO NEPEMELIATLCA B PAMTHYHBIX

37a cr Th OCOBEHHO PaIBUTA Y KONHODH, YIKHE H ITHHHLE
KPbUTBA KOTOPBIX ¢ O4EHB KOPOTKOM NNIEYEBOR KOCTBIO MOTYT NMEPEKPYIHBATHCA B TUTE-
4EBOM cycTaBe Ha [80°, co3napast MONBLEMHYIO CHAY TIPH ABMXEHHH KDbINa KaK BIEepEn,
TAK M Hazan (MCropoM Kpsita BBepx). [IpH 9acTOTe B3MAXOB KPLIbER IO 78 UHKIOB B
CeKyHITy KOSTHBDH MOXET 3aBHCATh B BOJAYXE H COBEPLIATh PANTHYHEIE MAHEBDLI NIDH-
MEPHO TaK Xe, KaK 3TO O¢AKOT COBPEMEHHBIC BCpTOJ'l%\'H.

Hakonel, cTpeMIeHHe MHOrMX KPYIIHLIX NITHU (ryceo6pa3Hbix, Xypamne#) K yno-
PAAONEHHOMY NIOCTPOEHHIO BO BDEMsI TDYIIMOBLIX NEPEETOB ¢ 06paloBaHHeM KIHHbER
WIH KOCHIX LUETIONEK, KAK TIOKAIBIBAIOT PACHETE! H SKCICPHMEHTB, IOIBATAET HM COKPa-
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LUaTh 3HEPrETHYECKHE 3ATPAT! Ha NONET 20 70 % 3a CYET UCNONBIOBAHUA KAXKIBIM M0~
CEAYIOLIMM WIEHOM CTal BUXPEBBIX TOTOKOB, NOPOXKIAEMbIX NPEABLAYUIEA NTHUEA.

HepBHana cucTeMa. [010BHO! MO3r NTHL (puc. 145) 06HAPYXKBAET APKHE YEPTHL
NpOrpeccMBHOR 3BONIOUMHK. EN0 OTHOCHTENBHDIH OOBEM IHAYUTENLHO SONblle, YeM
y pentunri. Tak, HanpuMep, y AUIEPHLLI ¢ MAacCOM Tea oxono 10 I Macca Moara He
npessiutaer 0,05 I, Torna Kak y MTHL CXORHOTO pa3Mepa MO3r He Gbibaet nerye 0,5 r.
Caoeit BeurHON 0COGEHHO BBLIENAIOTCA TPH OTAENA MO3Ira.

Bo-nepsbiX, 370 MOIKEYOK (), B KOTOPOM MOXHO Pad/KUHMTL BHICTYMAIOWLKE MO
Hokam HebonblMe BBIPOCTH, TaK HalbiBaeMble KIOYKH (6; flocculi) M crowHoe,
SHWEHHOE KENYA0YKE TENO C OfIH i PEYHBIMH CK. KOpbI, TaK Ha-

9 &IV vvivii IIIIX X 7 X

5

Puc. 145. TanoBHOR MOIr NTHLLL (1OMALIHETO FYCA):

A — BIE C6OKY; 5 — BHI CBepxy; B — BWA CHMIY: / — OBONATENLHEA NYKOBMUA; 2 — IPUTCALHAA KON
CpemHero Mo3ra; 3 — NaNyILapHe KOHEYHOTD MO3ra; 4 — AMHGBH3; 5 — MOIKEHOK; 6 — ¢KI0YOK> MOBKEY~
Xa; 7 — NpONOAroBATHA MO3r; & — THNOMH3; 9 — MEPEKPECT IPKTERBHOND Hepha; 1 — XII — Komepa ro-
NOBHBIX HEPBOB
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3IBIBAEMDIF YEPBb (VErmis). MO3XEeYOK CyMMHDYET BCe NOCTYNAIONIHE B MO3T CHIHAB!
OT BECTMOYNAPHOTO ATNAPaTa M PAWTHYHbIX MEXAHOPELICTITOPOB (KOKHOTO OCAIAHMA,
MBILIEYHOTO YyBCTBA M T.IL), T UX C MOCBL. K MBIIIUAM ABHTa-

va] B COOTBETCTBYIOLLHE LIEHTPHI Cllabble TOPMO3HbBIE
CHIHAIbI, CNIETKA YMEDAIA MCTIONBIYEMbIE MYCKY/IbHbIE YCHIHA. MODKEYOK HenpephiBHO
TIOANEPXHUBAET COMaCOBAHHE HOBBIX ABHTATE/IbHBIX KOMAHL ¢ NOCTHraeMbIM 3hdeKTOM.

Bo-BTODIX, IHAUHTENLHEIX PAIMEPOB JOCTUIAIOT 3PUTEIILHBIE NOMH CPEHETO MO3TA
(2), oT KPYMHLIM MO: B CTOPOHbI OT CpPeAHet IMHUH. ¥ NTHL, Kak
M Y HHXECTOSILHX TTOIBOHOYHBIX, 3TO TIePBask HHCTAHUHS, KyIa NPHXOIAT CHTHAMK! OT
ceTyaTkH a3, [ToMuMo ydacTis B nepenaye ¥ 06pabOTKE CHIHANOB, NOCTYNAIOIUMX OT
13, 3PUTENbHbIE KO BB phie 6asee obwmMe no o6paborke
HHQOPMALIMH, PHXOLALIEH OT APYTHX aHAM3ATOPOB.

B-TpeTbHX, eIUE OnHA HACTh MO3Ta, KOTOPAsA BLLIEAAETCH CBOEH BETHYWHOR, 3TO
NONYILAPHSA KOHEYHOro MO3Ta (3), B THMEPTPODUPOBAHHBIX H YCIOXHEHHBIX JOHHBIX
SLIPAX KOTOPbIX — MQIOCATBIX TeNaX (COrpus striatum) — PacroNOXeHb! BHICIIKE LEH-
TPHI, MOYYAIOIIHE BCIO MHGOPMaUHIO m' pelenTopos. OHK OTBETCTBEHHEI TIABHBIM
06pa3oM 3a HHCTHHKTHBHOE npH pa
TTHILENOGBIBAHUH H T.AL.), @ TAKXKE OCHOBHBIM TOPOM Aest U
BCEX OTAEJIOB TONOBHOMO MoJra. Kopa nostylrapuit paisuTa y NTHL CPAaBHHUTEITBHO Clla-
60. Ewé B 6osbluelt CTENIEHH TO XKe OTHOCHTCA Y BOJIBIIMHCTBA NTHLL K OBOHATENBHBIM
NYKOBHLAM KOHe4HOro Mo3ra (7). ITanyurapys KOHEYHOTO MO3Ta ¥ MOIXKEHOK CMBIKa-
J0TCS Hall IPOMEXYTOYHBIM MOITOM, TIPHKDHBAA €0 CBEPXY, TAK YTO OCTAETCH BHIEH
JIMLb BO3IBHWILLAIOWMICA Hal ero Kpbiltelt ManeHbKUt 3nKdua (4). TWnodua (§) Ha
HE POMEXYTOYHOTO MO3ra Pa3BHT IHAUMTENLHO yyLIe.

CoOTHOILEHHE PAIHBIX OTAENOB NOJIOBHOND MOJTA Y BRICLIHX NpeacTapuTeNncH acca
CYLIECTBEHHO OTJHYAETCH OT TAKOBOTO Y Gosee apXaHYHbIX BUAOB. OTHOCHTENBHEIN
06BEM MONYLIAPHUR KOHEHHOTO MO3Fa OKA3ILIBAETCA HAUMEHBIUKHM Y TpeAcTaBUTeNeH
otpana KypuHsie, 4yTh BhIILE TOT NMOKAIATENDb Y KYIHKOB M TONYGeH, a caMbiit BLICOKHHA
06HapyXeH Y BPaHOBbIX, IATIOB, COB W NOMyraes. ¥ MOMyras apa, HanpHMep, o6sem

0 MO3Ta [ T aHANOTHYHbIH TOKAIATENE AOMALIHER Ky~
PpHUbI B 8 Pa3, XOTA paIMEPHI Tea Y ITHX NITHU NMPAKTHYECKH OXHHAKOBbI.

Trnuer uMeloT 11 Map rofoBHEX HEPBOB; B 3TOT Habop BxoauT XII Heps (n. hypoglossus),
NOKMAAIOWIHi YEpeN Yeped OTBEPCTHA B IATHUIOYHOM OTAENE, HO NPOTOTUN XI Hepsa
{n. accessorius) BHIMANMT Y HUX JIUIIB KaK BeTouka X Hepea (n. vagus).

CriMHHOMA MO3T, KaK M Y APYTHX HA3EMHBIX MOIBOHOUHBIX, 3AMETHO YTOMWIEH Ha
Y42CTKAX, MOCHITAIOWIMX HEPBbI K KOHEYHOCTAM (B COCTABE N/1EYEBOTO M NOACHUYHO-
KPeCTUOBOro cneTeHHH). Ho B KpecTOBON 06NacTH HepBHas TPyGKa paiBepHyTa,
NPUENHIUTENBHO KK ITO XapaKTEPHO N4 NIPOAOATOBATONO MO3ra. 31ech CHOPMUPOBAH
TaK HadeiBaeMbIit POMBOBHAHEIHA CHHYC, IPHKPHITEIA CBEPXY ANLUE TOHKOA TEPEMOHKOH’
H 3aMONHEHHBIR TKaHbIO €O CKOT MY ITHKOTEHA.

OpraHbl YyBeTB. M3 0PraHoB 4YBCTB Y NTHLL JTydilie BCETO PaIBHTHI 3PEHHE W CITYX.
TITHLIL! HAZENEHBI BHICOKOPA3BHTON CMOCOGHOCTBIO K BETOBOMY BOCMPHATHIO, YTO MO~
3IBOIAET UM LIEPOKO HCONBIOBATS OCOBEHHOCTH OKPACKHM ONEPEHHUS H FOMBIX Y4aCTKOB
KOXH B KAUECTBE CHTHANBHBIX MAapKEPOB B Pa3HOOGPaIHbIX MOBENEHYECKHX AKTaX.

Cayx TOXE PajBHT Y NTHU AOCTATOMHO XOPOILIO, YTO BONHE COOTBETCTBYET LM~
POXOMY PacnpOCTPaHEHHIO Y HMX 3BYKOBOWK KOMMYHHKaUMH. 3TH IBa aHANM3aTOpa
MCPAOT OCHOBHYIO PONIb B NPOCTPRHCTBEHHOM OPHEHTALIMY NTHL, 0OCOGEHHO BO BpeMst
nonéra.
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Opeatbt 3penus y GONMBILKHCTBA NITHLL MOXHO CYMTATh IOMHHHDYIOILMM OPraHoM
4yBCTB. ¥ GONBIIHHCTBA BHIOOB, 3a HCKIIOYEHHEM KHBH {Apferyx), Ia3a HeoOkIualiHO
BEMKH H, HaNPUMED Y OOBIKHOBEHHOIO CKBOpL@ (Sturnus), 3aHUMaOT 15 % ofbeMa
ronoBH (y yenoseka — 1 %). A miajHble A6/10KH COB H HEKOTOPLIX OP/IOB NPEBOCKOAAT
TAKOBBIE YEJIOBEKA NAXE 110 26COMOTHBIM paiMepam.

H3-3a CBOMX KDYNHKIX Da3MEPOB INIa3a NTHL OGLIYHO MATOMOABHXHE. MoHO-
KYIADHOE TIONE 3PEHHS Y MHOTHX NITHL focTHraeT 120° (¥ BOPOOBMHBLIX) K maxe 145°
(y rony6g), 4TO B COBOKYNHOCTH COCTABJACT IOYTH KPYTOBYIO NaHOPaMy, OCTABIAN
Y rony6s, HapHUMep, PacTiOIOKEHHYIO CIalH «MEPTBYIO 30HY» ML B 60°. CekTop
GHHOKYAADHOTO 3PEHHSA Y TAKHX NTHL, HANIPOTHB, OYCHb HEBETHK M PEOKO NPEBLI-
waeT 30°. B POTHROBEC 3TOMY Y NTHU, AKTHBHO NPEICAYIOLIHX CBOIO 1OGBIY HIH
JNOBALUMX €€ Ha NETY, CEKTOP 0 3PEHUA (90°%), KY HX
I71ada COBHHYTH BIEPEN paidH y HA NOJIA 0 THA (a0 60°
Y COB H HEBHBIX XHIIHHKOB).

TIpaxTHYeCKH ¥ BCEX NTHLU fa3Hble AGIOKK WMEIOT IPYLIeBHAHYIO GOPMY {pHC.
146). B Hux poroBuua (/) ¥ 3aaHAA CTOPOHA [JIaJa, NOACTHIAEMas ceTYaTKo# (&),
06pa3opaHbl CHEPHYECKHMMH NOBEPXHOCTAMHM, A NIEPEXON MEKIY HHMH MMEET KOHH-
HECKYIO (DODMY, ONPENENSEMYI0 KOCTHBIM KADKACOM — CKJICPANbHBIM KOIBLIOM — H3
OTHEBHBIX BIAMMHO HANETAIOLIMX MTACTHHOK { /7). BOIMOXHO, HEKOTOPas B3aHMHas
TIOABHXHOCTb TLTACTHHOK, HIMEHSA (HODMY [J1aJa, Y4acTByeT B HaBoaKe Ha poKyc,
BOIMOXKHO, MBILILbI PATYXHHBI YIIOIAKOT POTOBHLLY IIPH CBOEM COKPALUEHHH, HO
[1aBHbIHA IPPEKT AKKOMOSAUWK COINAETCA 32 CHET YBETHYEHHS BBIMYKIOCTH XPYCTa-
nHKa (/3) PacTIONOKEHHMM 110 €ro IKBATOPY PECHHYHBIM MYCKyNIOM. [Ipn 3Tom y
BWIOB, OONANAIOIIHX HEBBICOKOH OCTPOTOH 3PEHHMA {KyDHHBIE, MHOTHE BOPOGBHHMIE,
TOTY6H), IMPKHA [123a OBBIYHO CYLUECTBEHHO NIPEBOCXOANT €10 MPOLOABHbIHA PAIMED,
TOIIA XaK, HAPHMED, ¥ OP/IOB ¥ BOPOHOB TMAIHBIE AGNOKK CHUTbHEE BHTAHYTEI BAOAL
ONTHYECKOH OCH. ANMapaT aKKOMONAUHH XOPOLIO Pa3BHT ¥ IHEBHbIX XHILHHKOB, HO
OCOBEHHO CHILHO — Y HHIPFIOLIMX NITHII, TIO3IBOMAA HEKOTOPLIM K3 HKX (HarpHMeD,
6Gaxnanam Phalacrocorax) namMeHATH 10 CT Tb TMa’a B
40— 50 auonTpuit {MpoTHB 13,5 B MONMOOOCTH y YesIOBEKa). DTO BAXHBIN pe3eps WIS
KOMMEHCALMH BBIKNIOYEHHS TIPEIOMIISIOUIHX CBOHCTD MONYChEPHYCCKOR POTOBHLIbL,
KOTOpas oA BOAOH He paGoTaeT KaK IPAHHUA BOITYIIHOK M XHIKOH cpen.

Puc, 146. [OpHIOHTANBbHEIR CPEAHH-
HbI}t pa3pes 4epes NpaBuiA a3 AHEB-
HOJ XHMUIHOM NTHUN (capm4a). Bun
ceepxy: .

I — porosHua; 2 — NEPEANAA KaMepa
Ta3a; 3 — panyXuna; 4 — pECHHUHOE
Teno; 5 — 3aIHAR 30Ha KPETLIEHHS XPYCTa-
AMKa (UxHNOBa cBR3Ka); 6 — BHCCHHAR
AMKa M ONTHYECKAH OCh GHHOKYAAPHOTG
3IpeHMA; 7 — UCHTPATLHAR AMKA H COOT-

och
HOM® 3peHHA; & — PeTHHa; 9 — COCYAHCTaR
ofonotka; 10 — cknepa; /1 — cKiepans-
Han KOCTHad TAACTHNK; 12 — nepeausin
30Ha KpeMCHHA XpycTanika; 17 — xpy-
cranux




CeT4aTKa IHEBHBIX MTHL COCTOHT NMPEUMYILECTBEHHO H3 KONGOUEK, Y HOYHBIX — B
OCHOBHOM W3 MaioyeK. Bricokas pajpeluaiowas CnOCOGHOCTL 3PEHHA 3aBHCUT OT TUIOT-
HOCTH PAaCrpee/IeHHs PELIETITOPHBIX KIETOK B CETHATKE H MOXET COCTARNATS Y AHEBHLIX
iU g0 120 000 konGoyek/MM? 1o BeeMy MO0 CeTYaTKH M 1o | 000 000 xanbouek/mMm?
B 061aCTH UEHTPIbHONR AMKH (fovea centralis), 3TO COOTBETCTBEHHO B [2 M S pa3
Gonbule, Yem y yenobeka. Kpome TOrO, y NTHu, NOMBIYIOIAXCA B PABHOM MEpPE Kak

IM, TaK H BHHOK 3IPEHHEM, TIOMHUMO LUEHTPANLHON AMKH {7}
pa3IBMBaeTCA elué M BHCOMHanA AMKa (6; fovea temporalis), pacnonoxeHHas GaxxXe K
JanHeMy KpaK CeTYaTKH. E€ yCTPOHCTBO CXORHO ¢ TaKOBbIM LEHTDANLHOM AMKH, HO
Pa3MEPb] ¥ TIOTHOCTh YNAKOBKM PELENITOPHBIX KIETOK OBBIYHO YCTYNAKT aHANOTHY-
HBIM NoKadaTensM. [1paBaa, y HEKOTOPLIX NMTHI, HANPHMEP y CTPUXEH, BHCOYHAR
AIMKA Pa3BUTA OMEHb CHNBHO, TOTAA KaK LEHTPATBHAS CYIIECTBEHHO PENyLMPOBAHE.
¥ nTul, 0BHTAOMMHKX Hal OTKPLITLIME TPOCTPAHCTBaMH (B CTEMHBIX NaHAWAdTaX, Hal
OGLIMPHBIMH aKBAaTODHAMMU), LEHTPATbHAA AMKa HaCTO NPEBPALIAETCH B PACTAHYTYIO
TOPH3OHTAILHYIO NOAOCKY (¥ cepebpHcTOR Yaltku Larus argentatus), a TO U BOBCE B
Xe06OK, MepeceKalolHnit BCIO CeTYATKY 1O TOPUIOHTAMH (Y a)PHKAHCKOrO CTpayca
Struthio camelus). Takoe 06pazopaHHe Ha3bIBAIOT area.

OcTpoTa 3peHHs GONBLIMHCTBA NTHL BNOJHE CPABHHMA C TaKOBOM YeNOBEKa, He-
CMOTDA Ha 6ofiee BLICOKYIO TUIOTHOCTb PAcTIONOXEHHS CBETOYBCTBHTENBHBIX KIETOK.
Tak, y MesIKux Bopob P b 3DEHHA B 3 Pasa HUXKE, YeM Y

X0, , ¥ KPYTIHbIX W nama cr
06HAPYXHBATh CBOIO NOGLINY Ha GONBLLOM PACCTOAHUH, OCTPOTA IPEHHS MPEBOCXORHT
TAaKOBYIO YesI0BeKa B 2 —3 pa3a. ONHAKO OCHOBHOE NPEHMYLIECTBO NTHYBETO IPEHHA
COCTOHT B TOM, 4TO OHH OGNARAIOT 3HAYMTENBHO GONee UIMPOKHM, YEM HEIoBEK, Mo-
JieM YETKOTO HIoBPaXeHNs 3PHTENbHBIX 06pa30oB Ha ceTyaTke. ¥ Yenopeka aTa ofiacts
PE3KOTO HIOGPXEHHA IOKATHIYETCA TONBKO BOKPYT LIEHTPANTLHOR IMKH H 3aXBaTiBAcT
YTQUT 3pEHUA BCEro OKONO 2,5°. T103TOMY YeNOBEKY NPHXOIHTCA MTOCTOSHHO CKAHWPOBATH
TIPOCTPAHCTBO NOABHKHBIMH Ta3aMH, YTOBI NONYYHTb NIONHOE KIOGPaKeHHE. Y ITHU
3KE € MX MATONOABHXHBIMH ITa3HbIMU AGIOKAMH ¥ NIPEHMYLLECTBEHHO MOHOKYIADHEM
3IpeHHeM YETKOE H306PaXeHHe ORHOBPEMEHHO BCEX OGBEKTOB, PACTIONOKEHHBIX B
TIpenenax o4eHb UIMPOKOTO YINa 3DEHHA, COMMAETCA yXe Ha ceTyarke. LLIMpokuit yron
0603peBaeMOT0 NPOCTPAHCTBA NOIBONAET MTHLAM JIErKO OLEHHBATb M JANOMHHATH
B3aHMHBIE KOOPAHHATE! HEKOTOPOTO Habopa 06BEKTOB, Gyb TO KapTa 3BE3nHOTO Heba
W MECTHOCTH, PACCMATPHBAEMOH «C BBICOTHI NTHYBETO MosieTar. [lepBoe Hrpaet Bax-
HYIO PORb NIPH JANBHHX MHTPALIMAX MTHL, TOMOrAcT KM B HABHTAUMH, 3 BTOPOE — NPY
TIOMCKAX MO/ CHETOM CHENAHHBIX OCEHBIO «KIANOBOK», HANPUMED XEAYNEH COMKaMM
(Garrulus), ceMsiH KeZpoOBOH COCHLL KeapoBKaMy (Nutifraga) v T.4.

HManapHa NPHHATO CYHTATE, YTO NTHLE! OGNANAIOT LBETOBLIM 3PEHHEM, O YEM MOXHO

CYAMTB XOTA Bl 1O LIKPOKOMY PACTIPOCTPAHEHHIO ¥ HHX SIDKOH OKPACKH OMEPEHHA H

HBIX LBETOBBIX MApKE; ur BAKHYIO CHTHAILHYIO DOJIb K BHY-
TPHBHAOBOM OGLUEHHH. BOCNDHUATHE LIBETA OCYLUECTRNAETCA Ha MOJMXPOMATHYECKOH
OCHOBE, 6osiee GoraTol, YeM ¥ HYeJOBEKa, HMEIOLLETO TPH 3PHTENBHBIX KORGOYKOBRIX
NHUrMeHTa (¢ Haubosbiued YYBCTBUTENBHOCTHIO K CBETOBRIM BOJHAM LTHHOH 424, 530
¥ 560 um). [ITHUBI MMEIOT YeTHIPE OTAENBHBIX THNA KOAGOYEK, 30HH MOTIOWEHHS
KOTOpbIX Gonee p B 4acTH CMEKTPa W IaXBaThl-
BaIOT GIHXHIOK YNBT TOBYIO 06nacTh; bHAf YYBCTBHTEBHOCTh HX
IPHTENLHBIX THIMEHTOB HAXOOHTCA B OGACTH LTHH BO/HE! B 379, 445, 508 1 565 nm.
LBeTOBOMY aHANH3Y OYEBHIHO NOMOTAIOT M CBETOMHILTPb! B BUAE KHUPOBLIX KAIEN: C
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PACTBOPEHHBIMH KAPOTHHOMIHBIMM NUTMEHTAMH KPACHOIO, XENTOTO WK OPAHXKEBOTO
LIBETA, COAEPXKALUIMMHUCA B 42CTH KONBGOMEK Y AHEBHBIX NTHL. [123a COB oTTHYAOTCA
PAUIOM OCOBEHHOCTEH, PacCYMTAHHLIX ITABHbIM OBPAaIoM Ha 3PUTEILHOE BOCNIPUATHE B
YCNOBHAX KpalHe HHIKOH N, IToMy BYET KpYMHBIA pamep mas,
LIMPOKUR 3pauoK, a TAKKe NPHCYTCTBHE B CETYATKE COB HCKITIOWHTE/LHO TIANoveK, 3a-
TIOHEHHBIX JPHTENLHBIM NYPNYpoM — poaoncHHoM. CynTaeTcs, 4To masa cob B 100
pa3 6asiee 4yBCTBATENLHML B HHIKOH TH, YeM [J1a33 Ye0BeKa.

CnyxoBasi CHCTEMa NITHLL, TIOCTPOEHHAS 110 OBLIYHOMY /it HA3EMHBIX TIO3BOHOYHBIX
IUTany, OBHAPYXHBAeT OCOBEHHO BIHIKOE CXOACTBO CO CIYXOBOM CHCTEMOH PENTHAKA,
OT/IHYAACH, OXHAKO, OT HeE PAAOM MOPGHONOTHHECKHX H BYHKLMOHANBHBIX 0COGEH-
HOCTeA. B opraHe cnyxa y nTHU, TIOMHMO BHYTPEHHErO H CPEHETO yXa, BHpaXeHb
CMELMANHIHPOBAHHBIE CTPYKTYPbI, GAKTHYECKH NPEACTARNAIUINE COGOR HapyXHOoe
¥x0. 3T0 3a4aTOYHKIHA HapyXHbIR CNYXOBOHA NpOXon (meatus acusticus) — BGonee wWH
MeHee rayBokas HuLIa, IHO KoTopoi (opMupyer GapabaHHasd nepenoHka, a BXoa
NIPUKPHIBAET TOHKAA CETh U3 BUIOMIMEHEHHBIX Nepben. Y cOB No 60KaM HapyXHOro
CNYXOBOTO OTBEPCTHA PacToNaraloTCs ABE UIMPOKHE KOXKHRIE CKIAZKH, TTOKPBIThIE
MUIOTHBIMH NEPBAMH M OTYACTH aHANIOTHYHBIE CJIYXOBLIM PAKOBHHAM MIIEKOMUTAIOLIHX,
NOCKONBKY OHH CTIOCOGHA! BBITONHATD 3BYKOOPTAHH3YIOLIHE HYHKLIMK.

3pyKoBble NepenoHKol 1 nepeaapaeMble
CTpEMEHEM Ha OBATbHOE OKHO BHYTPEHHEIO YXa, BLI3LIBAKIT KOMIPECCHOHHYIO BONHY,
no e yiutku. B i NTHLEAMH YACTOTHHH

ZIMANa3oH, KAK MPaBHIO, CYLUECTBEHHO YCTYTaeT TAKOBOMY GOVIBLLUIHHCTBA MIEKOTTHTAI0-
WIMX M He mpepbiltiaeT 9— 11 okras (0,3 — 21 xI1). [IpyH aTOM HanGONee HH3KKE MOPOrK
CYXOBO} YYBCTBHTENILHOCTH PEIIKO BBIXORAT 32 npefenw 1,5 —4,0 k. Yactory 3syka
NTHLB! PAUTHYAIOT NPHMEPHO C TOH Xe TOYHOCTBIO, YTO M Y€OoBeK, T. e. 0,3—0,7 %.
BOMBUIMHCTBO NTHL B OMNp b Ha MCTOYHMK 3BYKa €
MeHBUIEH TOYHOCTHIO, YeM YeaoBek: olnbka coctapnseT y Hux 20 —25° nporus 15°
y yenobeka. JIKUIb ¥ COB, CMOCOBHBIX JIOBHTb HOYLIO MEIKHX IPLI3YHOB BCAENYIO, 1O

OPOXY H " pH4HO MU

91 TOYHOCTh nossitiaerca no 1°. Crioco6nocTs
K 2aKTHBHOA no Mepe, y T B NELIEPax KO3o-
IoeB ryaxapo (Steatornis) v cTpuxeil-cananral (Coliocalia). Tepebie opueHTHD

B TEMHOTE, M3[aBast OTHOCHTENBHO HM3KOYacToTHbIE (6— 10 KIL1) [wenyxu, KOTOpsIe
Y43LAKTCA NP NPHEIHXKEHHK K TIPENATCTBHIO. ¥ CTPHXEH LICNYKH ¢ 4aCTOTOM 3a-
TMONHeHHA 4 — 5 KU H3nyyaloTcs cepuaMH Mo 20 LIeN4KOB B CeKyHAY. B uenoM, 1o4-
HOCTb OPHEHTALMH B TEMHOTE Y JOLUMX NTHL Ha NOpAACK XyXe,
YeM y METYYHX MbILICH.

3ByKOBast KOMMYHHKALIHA HIPAET KIIOYEBYIO PQJib BO BHYTPHBHAOBOM M MEXBHAO-
BOM OBUIEHHH Y NTHLL. TOPTaHb ¥ NTHL, B OTIHYHME OT APYIHX HAIEMHBIX [IO3IBOHOUHBIX,
MIPacT CKPOMHYIO POSIb B MPOU3IBOACTBE 3BYKOB, INABHAIM HHCTPYMEHTOM JBYKOM3-
BAEYEHHA ¥ NTHLL CIYXHT aNnnapar HHXKHER, HIKH neByelt, ropTauu — syrinx (puc. 147,
34), MbILILBL KOTOPO#H HHHEPBHPYIOTCA BETOYKAMM TOXBAIBIMHOIO HepBa. Juanaion
HI1yyaeMblX NMTHLUAMH 4acTOT, KaK NPaBHIIO, pacnofaraercs B npeaenax | — 12 xlu,
OHAKO €0 HIKHASA TPAaHMLA NPaKTHYECKH COBANAET ¢ BepXHeli YaCTOTHOM IpaHHiel

KOTO ronoca { 1500 T'u). Ho, nmoxany#, ocHOBHas 0COBEHHOCTD
NEHHsA NTHLL — 3TO UX CNOCOGHOCTL MOAYNHPOBATL HACTOTY B IBYKOBAIX NOCHITKAX CO
CKOPOCTBIO OT 15— 17 HoT/C {; iza melodia) no 200 pa3

B CEKYHIy (aMepHKaHCKHIt iecHo# Apoan Hylocichla mustelina).
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Puc. 147. BHYTPEHHHE OPraHk CaMla NTHLb HA PHMEPE ANOHCKOro nepenena { Coturnix
Jjaponica). Bun chnay:
1 — Tpaxen; 2 — obUIaR COMNAA aPTEHA; J — LINTOBMIANAR Xeneda; 4 — APEMHaR BeHa; 5 — nércumar
apTepHA; 6 — MPYNHbE GPTEPHR K BEHa; 7 — NIeDas MEPEnHAs NIOak beHa; § — cepaus; 9 — nenoe AErkoe;
10 — cnuHHas aopta; 7/ — obwas BeHa; 72 — é 13— — npUaaTOK
15— Bena; 16 — 17 — nouka; 18 — knoaa; 79 — xonyHKoBO-
6pbiXeeuHan beHa; 20 — 3aIMAA KiWXa; 2/ — KBEHANUATHNEPCTHAA KAWKA; 22 — NapHad Cleniak KHWKe;
23 — nopXenynoYHan enesa; 29 — TOMXaR KMILK3; 25 — CNHHHAA 20PTa; 26 — BOPOTHAA BEH MEHEHH;
27 — MyCKYIBHER XenyIOX; 28 — KENYKBIM NY3Hph; 29 — Kene3ucTri Xenynok; 30 — neves; 37 — aa-
IHAR ONan BeHa; 32 — Npanas Iyra 20PTH; JF — NeBan GeINMANHAR apTepA; 34 — HHXHAR (nepyan)
roprans; 35 — muweson; 36 — 306
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HPHHHTO Pa3nHyYaTh KOPOTKHE 3BYKOBbI€ CHTHAIb! — MO3&i&XKU — Pa3HOIO Ha-
3IHaYeHHS (TPEBOXHBIE, TEPPUTOPHANbLHBIE, KPHKM GEACTBHA ¥ T.1.) M nexue, nNpea-
T coboit BuAC He MOC/EN0BATENBHOCTH 3BYKOBBIX NOCBUIOK,
cayxaume O6BIMHO JUIA NPHBACYEHHS H CTHMYIAUMH (10JOBOTO NTAPTHEPA, MAPKHPOBKH
THEMOBOM TEPPHTOPHH H T. 1. AKYCTHYECKAS XapaKTEPUCTHKA CHIHANA OTpeaeNEHHOro
HA3HAYEHHA MOXET MEHATECS B JABUCHMOCTH OT KOHKDETHOM CUTYallMH.

PHTM NOBTOPEMMA TIECHH BO MHOTOM JABMCHT OT (hadbl PENPONYKTHBHOIO CE30HA,
NPUCYTCTBHS GPAYHOTO MAPTHEPA MM COMEPHMKA, NPOAOKMUTENLHOCTH CAMOR MIECHH.
O6BIYHO TIEHHE ABAAETCA NMPUBUIETHER CaMUa, HO Y HEKOTOPBIX NTHU {HanpHMep,
HaWEro KIeCTa-en0BUKa Loxia curvirostra) caMka TOKE YMeeT TNeTh, XOTA H He Tak
Ppa3nooGpasHo, KAK CaMell. ¥ HEKOTOPLIX BHAOB CaMKa Y4acTByeT B GpauyHbIX IeMOH~
cTpaumax (Kpyr i MnaByRuHK Phalaropus lobatus, TuHaMy Tinamiformes 1 ap.)
¥ o6/1alaeT HEWIOXHOM MecHei!, TOra KAK HACHKHBAOLIMHA KIAAKY CaMell NPAaKTHHECKH
He TIoHa€éT ronoca.

11InpoKo H3BECTHA COCOGHOCTD NTHL K HMHTALKM 4YKHX NECEH — NEPECMEIIHU-
uccTBy. Tak, HEKOTOPEIE KaMbIWEBKH, CKBODLIbI, COPOKOTIYTEL, COMKH, KYKILH, Iepe-
CMeUKH M . OGBIYHO BKITIOYAIOT B CBOIO MECHIO NECATKM OTAENBLHBIX ATEMEHTOB NeCeH
IPYTHX BUAOB M IXKE HMHUTUDYIOT CITy BIE 3BYKH aHTP 0 MPOHCXOXKIEHUS
{CTyxH, CKpHMBI ¥ T.11.). UacTb BHAOB NTHU CMIOCOGHBL HCKYCHO MMUTHPOBATL Yeslobe-
YECKYIO peyl {Momnyray, CKBOPLUL!, BPAHOBBIE).

Opezanst obonarus. OGOHATENbHAA YYBCTBHTENBHOCTD Y GONBUIKHCTBA NTHL Pa3BUTA
naoxo. ToAbKO y Tex NTHL, 4To coGMpaloT KOpM Ha cyGeTpare {HanpuMep, 3apAHKH,
APO3MIbE, CHHHLLLI), SKCMIEPHMEHTANLHO MOATBEPKAEHA CNOCOBHOCTL HAXOIHTL KOPM
no 3anaxy. Jiyuie apyrux cnocoGeH HCNOMb30BaTh Janaxi KHBU (Apteryx), KOTOpbIA
OTHICKMBAET CBOK AOGBINY B IPYHTE, 30HAUPYS €10 KIIOBOM C PACTIONOKEHHBIMH Ha
€ro KoHle Hoaapsamu. CyllecTBEHHON OBOHATENBHON UyBCTBUTENBHOCTLIO OBNazaloT
TaKKe MHOTHE Tony6H M TPYBKOHOCHIE, HCTIONBIYIOUIHE €€ st HABUIAUMH B NONETe
(MenKHe TPYGKOHOCHIE, KauyPKH, HAXOMAT FHE3ROBYIO KONOHHIO H CBOIO HOPY NO 3a-
Ttaxy, MOCKONBKY, OMACaACch Yaek, NpUIETRIOT TYAa TONBKO MO HodaM). HakoHeu, kak
MOKa3a/M ONBThL ¢ bIMH paanar ‘TpynamMu TAlOUHX,
HekoTopble BUAb rpudos Hosoro Ceeta (Carthartes aura n Sarcoramphus papa) nerko
OTHICKHBAIOT NPHMAHKY, PYKOBOACTBYACH HCKIIOYHTENBHO €€ 3anaxoM.

Opeans ocA3anuR NPEACTARIEHB! Y NTUL B0 CBOGOAHBIMM HEPBHBIMH OKOHYa-
HHAMH, 60 CrieLHany BIMH T B 42CTH KOTOPBIX KNYGKH KOHUEBbIX
Pa3BETRIEHHH HEPBOB OKPYXEHBI C IBYX CTOPOH OCOGBIMH KIIETKAMH, 3 B OCTATLHBIX
3AKTIOYEHB] B COEAMHHTRILHO-TKAHHYIO Kancyay (cM. pHc. 32, B). Ocofenno MHoro-
YUCIEHHB! TAKHE TEbLA HA KOHUE KI0BA, A3bIKA, MOTYT 0Bpa3oBbIBATL MIOTHLIE CKO-
[UIEHHA Ha J1anaX. DTH MEXaHOPELETITOPLI MIOMOTAIOT, HANIPUMED, KYAHKAM Pa3biCKHBaTh
B [PYNTE (B YACTHOCTH, Ha THTOPAIH) KOPMOBLIE OEBEKTH!, BOCTIPHHHMAS MPOHIBO-
IKMBIE HMH KONEeBaHHA.

BKycoBble NOYKH, NOAOGHBIE TAKOBLIM BCEX APYTHX MOIBOHOYHBIX, PACCEAHDI Y THLL
No 3a0HeR YACTH A3bIKA H CTEHKE POTOBOH MOMOCTH. DKCNEPUMEHTANBHO MOKa3aHa
{Ha cHHMUaX, rony6sx, nep )} cr b Tb OObI4HblE BKYCOBblE
Ka4ecTha NHUIH (CNATKOE, KUCAOE, TOPLKOE H CONEHOE) M 1aXEe OTAABATH MIPENTIOYTEHMHE
HEKOTOPBIM U3 HUX.

OpraHst nuuleBapenns. [THIIEBAPHTENBHAS CHCTEMA NITHI CYILECTHEHHO OTIH-
YaeTCA OT TAKOBOHA GOBIIMHCTEZ THITHYHBIX HA3EMHBIX TOIBOHOUHBIX MO BIHAHHEM
CBSI3aHHBIX ¢ NONETOM T Maccsl. M YENIOCTH, &
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Hble 3y6aMH, Y THIIMYHBIX ITHL 3AMEHEHB! KITIOBOM C POTOBEBIM 4exyioM {paMdoTexoit),
HIP2IHM OCHOBHYIO POJib, IPEXIE BCETO, B IOBKOM CXBATHIBAHHH, JIOBNE NOGBIYH, B
MaHHIYTHDOBAHKH C HEW M DEXE — B €€ CYINECTBEHHOI! 06paGoTKe.

TocKobKY pajpes KII0Ba y NTHIL, KaK OPABHIO, CHIBHO BHTAHYT Halal, HX
3aMKHYTasi POTOBaf MONOCTH OGLIYHO HEBETHKa. B leHTpe HEGa pacrnonaraetcs
rPONONbHAA UIENb, B KOTOPYIO OTKPHIBAIOTCS TTAPHBIC XOaHBI, 2 B CaMblil JamHH# eé
Y4aCTOK — CIyXOBbi¢ {€BCTaXWeBEI) TPYBbl. CO IHA POTOBOH MONOCTH MOMHHMAETCS
CTPENOBHIHBH AIBIK, HAlIE BCETO TOHKHHA W XEcTKuit. [1olanu Hero pacnonoxexra
NpONO/bHASA TOPTaHHAA Wienb. POTOBLIE KPOMKH K110Ba MOTYT GOPMHPOBATH 3Y6-
LBl — KPYNHSIE, TOMOTAIOWIHE YICPXHBATh WIN PACHIEHAT, NOBKIYY (Kpoxanu Mergus,
copokonyT Lanius), wnu ToHKHE, GOPMUPYIOILME UEAHNBHEN annapat (6onbIIHH-
cTBO ryceobpadHbix Anseriformes, ¢pnamuHro Phoenicopteriformes). ¥ HekoTopbix
IEPHOANHEIX MTHL YTONLEHHbIE KPOMKH KI0BA HAK LEHTPATbHEIE GYTOPKH HEGHOR

M TTO: pa Tb IaXE BECbMa NPOYHbIE ceMeHa pacTemuit. Tax,
ny6oHoc Coccothraustes CMOCOGEH PaCKa/IbIBaTh KITIOBOM KOCTOUKH BHILIEH, COANABAst
TIPH 3TOM CHJTY HABICHHA 10 340 HBIOTOHOB.

Y MHOTHX NTHU XOPOWIO Pa3IBHTLI CAIOHHbIE Xenedrl. Mx cinsesne (mnkonpo-
TEHHOBBIC) BRIIEACHHS OGNEr4aloT NPOMNATLIBAHWE NMUILH, HO HEPEAKO BHIAENSIOT
KNeHKHH H BA3IKHH CEKPET, MOMOTAIOIIHH «3aXBaThIBATh» NTPH NTOMOLIH SI3bIKA METKHX
HACEKOMBIX M CeMeHa. [ITHUBI MOTYT HCMONLIOBATE CTIOHY 1S (DOPMHPOBAHHS Ha
TOHKHX BETBAX METKHX ITHUIEBEIX KOMKOB, BIPOK { XyKua
Perisoreus canadensis), CKNENBaHUS THEINOBOTO MaTepHana (MHOTHE BOPOGBHHbIE
nthun Passeriformes) wiu naxe M3 OOHOW CIIOHK M3rOTABWTMBATH HEIMOBOR JIOTOK
{cTpux-cananrana Collocalia).

Y MHOTHX NTHU TCA — 306 (pHc.
147, 36), HakanAHBAKOWHHA THUIY NEPed MOCTYIUIEHHEM €€ B XenyaoK. ¥ Kypoobpas-
HBIX ITHU, NOTP HX MHOTO X, HO JIETKO JOCTYTTHBIX PacTH-

TEABHBIX KODMOB, 3TO MO3BOJNAET HHTCHCHGHUMPOBATL KOpMEKKY. Tony6sim TakoR
peaepByap MO3BO/IAET KOPMHTBCS BIATH OT MECT THEINOBAMMSA, UCNIONBIYH LA 3TOTO
61arONPHATHEIE TEPPHTOPHH. 306 ronybedt 0COBEHHO HHTEPECEH TeM, UTO KIETKH
INHTEHA €10 CTCHOK B IEPHOL BLIKADPMITHBAMHSA NITCHLOB YCH/IEHHO DAIMHOXKAIOTCH,
TIEPETIONHAIOTCH THTATENBHEIMH BEIECTBAMH (GENKAMM M XHDAMH) H OTIENAIOTCH B
npocBeT 3062 B BUIE [YCTOH XHAKOCTH, KOTOPYIO NITHLA 34TeM OTPHITMBAET B K108
MaIeHBKHM MTEHLaM. DTO W €CTh «IITHYBE MOJIOKO», DEMYANIIMA INA NTHLU CAyydai
CeXpeLrH HUCKYCCTBEHHOTO KOpMa. Y roaunHa (Opisthocomus) n3 LeHTpanbHON AMe-
PHKH H ceBepa KOxHOit AMEDHKH OTPOMHBIH H MOAPa3AeNeHHbIRt peIKHMH KITHGaMHU
Ha TP KaMepbi 306 CNyXHT GPONHNBHON Kamepol (depmenraTopom). 3nech Macca
HIMETBYEHHBIX THCTHEB NOLBEPraeTCA 06paboTKe MHKPOOPTAHKIMAMH, BAHIKUMHU
K COpaXHBAIOWHMM PACTHTENBHYIO Maccy TaM XKBAUHBIX M. TAIOUIMX.
DTH MUKPOOPTAHH3MBI PACILETNAIOT KIETHATKY M CAMH COCTABJISIOT KOPM, Gorarbii
MCTOYHHK GEJIKOB H BHTAMMHOB.

Kenynok y NTHU 4€TKO MOApaLeNéH Ha nBa otaena. CTEHKH MepBOTO H3 HUX, NPo-
CTOTO 110 hopMe, 1 IUTOTHO € TIHILEBAPHTENLHBIMH KENEIaMH.
3T0 KeNeIMCTHH XKesTyaok (29, proventriculus), COOTBETCTBYIOLINI €10 KAPIHATLHOMY
oTney B V-06pa3HOM XenyIKe akyn. B munopuyeckoM oTaenie xapaKTepHbIf KOMbLEBOH
MYCKYn — cHUHKTEp — ¥ NTHI THNEpTPOd oTaen EH B yio
KaMepy C TONICTLIMH CTEHKaMH M3 CIAOKOW MYCKYNATYDEL DTO MYCKYMBHBIA Xenynok
(27, ventriculus), MOKPHTHIA HIHYTPH TONCTON POTOBON (KOWIHHOBOM) BBICTHAKOH,
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[POAYKTOM BbINENEHUA IMHTEHA. [IDH NOMOLIM MEKHX KAMELIKOB, JArIaTLIBAeMEIX
nTHUed (FaCTPOSUTOB), MYCKYIbHBIft XENYAOK, COKPallasich 2— 3 pasa B MHHYTY, OCY-
LIECTBAAET MEXAHHYECKYIO OBPaBOTKY MHLUM.

YCBOEHHIO COBPAHHOrO MUIIEBOTO MaTePKaNa NPEALIECTBYET Er0 XHMHYECKOE
06e33apaKHBAHHE B KENEIUCTOM XeNYIKe MNPH KMCAOTHOCTH B 2—3 pH, a 3aTeM u
nepeBapHBaHHe ero B TOH Xe KHCIOH cpefe Hapaay ¢ MexaHuyeckolt o6paboTkoit B
MYCKYIBHOM XenyaKe. ITNOTOSAHBIM NTHUAM MPHCYIL OGLUIMPHLIA M OTHOCHTENLHO
TOHKOCTEHHBIHt MYCKYbHBIN XeyIoK. OH He OCYLLECTRIAET MeXaHHueCKOR 06paboTku
KOPMa, HO MPOMYCKAET B KHWEYHUK TQJBKO XHUAKHA MULLIEBOR MATEPHA, 2 NOTOMY
CNYXHT 6apbepOM [UIA HEMepeBapHMbIX 06BEKTOB, TAKHX KaK KOCTH, Mepbs, BONOCH!,
Yelwyd M T.4. B Hem ¢ TaK Ha: TNOTRAKH, OTPbIT
NTHLAMH (0COGEHHO, COKONOOGPAIHBIMM H COBAMH) YEPE3 HECKONBKO YacoB NMocne
KOPMEXKH.

Orxonsllas 0T MyCKYILHOTO XelyAKa ABeHANUATHNEePCTHaA kuwKa (21} xapakrep-
HOM newieit 0XpaThiBAaeT YTHHEHHYIO MOMKENYAOUHYIO Xenedy (23). ToHKas KHluKa
(24), CWIBHO BLITAHYTAN M YNOKEHHAA NETNAMH, B KOHLE MEPEXONMUT B KOPOTKYIO Ja-
LHIOI0 KHLIKY (20), HEPEAKO HaIbIBacMYIo TOJCTON, MM NIPAMON. B MecTe nepexona B
JANHIOK KHLIKY OTXOAHT Napa CHMMETPHYHBIX CIENbIX KHIWOK (22), KOTOpbIE A0BOMb-
HO JUTWHHB! Y KYPOOGPAIHbIX M YCeo6PaIHBIX MTHL, HO OTCYTCTBYIOT ¥ TPYGKOHOCHIX
(Procellariiformes), 1x (Falconiformes} u eaBa 3aMeTHbl, HANPHUMED, ¥
ranyGeft. 3alHsA KULKA OTKPLIBAETCA B MPHUCYLIYIO BCEM 3ayporicHaam Knoaxy {78).
EE€ crivHHan cTeHka o6pa3yeT y NTHU HeGOMbLIOE BLIMSYNBAHUE, (PAaBPHLIMEBY CYMKY
{bursa Fabricii), 4acTb TMMQATAYECKON! CHCTEMBI, KOTOPAs XapaKTepHa MTA MOJOABIX
OTHU K PEAYUMPYETCSA Y B3POCBIX. B LENOM KHLIEYHHUK NTHLL OTHOCHTENLHO KODOTOK,
XOTA ¥ 36PHOALHBIX BHAOB OH OBGKIYHO GBIBAET IPAKTHYECKN BABOE LIHHHEE, YeM ¥
TUIOTOARHBIX.

O6bémucran nededs nTHU (JO) BLIONHAET TPALKLHOHHLIE LI OIBOHOYHBIX
DYHKUNH, CEKDETHPYS KETUb, CHHTE3NPYS a30TUCThIE METAGONNTH! (Y NMTHL — MOYEBYIO
KHCAOTY) M Y4acTBYsl PAKTHYECKH BO BCEX NPOLIECCAX OGMEHR BELUECTB B OPFaHHIMeE.
B OTAHYME OT XENYH MACKOMHTAKLINX, IO Tnoxa npi L, KEMYL
NTHU HMEET KHCIYIO, 2 HE WEIOYHYIO peakuuio. OT nedeHy y NThll, KaK K Y APYTHX
TETPAnoa, K ABEHAAUATHIIEPCTHON KHILIKE TAHETCA XENYHBIA MTPOTOK, OOLIYHO HMEETCA
XEMYHKHA Ny3bipb (28, OTCYTCTBYIOWHA ¥ rony6a).

AKTHBHOCTD NHIIEBAPHTENLHOM CHCTEMBI NITHL MCKITIOYHTENBHO 3¢pdeKTiBHA. Kak
TIOKA3ANH SKCTIEPHMENTHI, JAXe TBEPABIE IEPHA OBCA M NTLUEHHLb! IPOXOLSAT, HANPHMED,
4epe3 KMIIEYHHK KyPHLBI 32 2,5 — 12 4; caBkH (Sylvia) nepepapHBaloT ATOABI BCETO 32
12 MuH, cBUpUcTens (Bombicilia) — 3a 16 —40 muH, a apoanwm ( Turdus) — 3a 30 Mun.
CxonHble MOKa3aTeNH XapPaKTEPHBl VI XHIHBIX BUAOB. Tak, copokonyT {Lanius)
TIONHOCTLIO NePeBaPHBAET MbILLL BCETO 32 3 4. B cpenteM, GONbLIMHETBO BOPOSBHHBIX
TITHU TPATHT HA NepPeBapHBAHME MHILK 10 1,5 4 HE3ABHCHMO OT XapaKTepa AHeThL.
Tlpu 3TOM HOpMa CYTOYHOTO NOTPeGACHHA MMM COCTARIAET 40 30 % OT Macchl TeNa y
MENTKMX BHAOB (KOPONEK Regulus, Macca 6 r) u okono 12 % y 6onee KpynHbix {CKBOpeL
Sturnus; macca 75 ).

OpraHsl AbIXaHHA. B nbixaTebHOM cHeTeMe NTHU {pUc. 148} LeRMKOM HCMOMb-
3IYETCA UMb OAMH M3 ABYX NPUHLMNOB BEHTHIALMK JETKMX, OTMEUEHHbIX DaHee IR
penTWIHil, — OBeBaHHE I'YGYaThIx TKaHeH TPAHIUTHON BOAYIIHON CTPYEM.

loptatb NTHU {larynx) uMeer xpaeBok KapKac M3 TPEX XPALIEH, KaK H y pen-
THAWH, — ONHOrO NEPCTHEBHAHOIO XPAILA M NAPH 4EPNATOBHUAHBIX. HO ronocoBoit
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Puc. 148. OcoBeHHOCTH AbIXATENBHON CHCTEMb NTHLL:

A — OCHOBHME ODTaHH AWXATENSHOR CHCTEMbL, B C 6pIOXa; 5, B — YNPOWERHAA CXeMa bXaTensHOH
CHCTeMb: NITHU H NPOLIECCA BEHTHIALHH AETKHX: 5 — BO BPEMA BI0Xa; B — BO BPEMH BLLIOX; KOPOTKHMH
CTPRAKAMH TIOKAJRHbI HIMEHEHHA OBLEMS NETOUHBIX MELIKOE, LTHHHLMH CTDENKAMM — ROMIYLUNbE NO-
TOKH: / — LWeANBA NETOUNDBIA MEWLOK {He yNACTRYIOWMRA B AKTHBHOA BEHTIIALWH NEFKUX), 2 — NETKHe
7 — 6pIOwWHOA NEMONHNA MEWIOK: 4 — JANHWA MPYIHOR NErOYHBIA MEIOK; 5 — NepeaHHA MPYIHOR Aérou-
HLA MELIOK; 6 — TLNe1eBas KOCTb; 7 — MEXKIIONHY HBIA NETOUHBIA MEWIOK; & — Tpaxes; § — NapabpoHXH,
cacTanAnOUIHe O6LEM NETKOrO; /U — AOPCANSHbIE DTOPHUHME GPOHXH; [/ — JALHAA FPYNNA AEFOHHBIX
MELIKOR: /2 — TaRHLIR BPOKX; /3 — BENTPATLHBIE BTOPH:IHIC BPOHXH; /4 — NEPERHRR IPYNNa EFONHMX
Meurkop

annapaT pacriofiOXeH He B 3TOH TOPTAHH, 3 HA YPOBHE NEPEIHEr0 Kpas Cepaua, B
TaK HalkiBAaEMOM HMXKHEH, WK NeByel, TOPTaHM {Syrinx) — Tam, Lie apMHPOBAaHHAsA
CUIOLIHAIMM KObLIAMM TPaXes PaiBETBAKETCA Ha ABA IIaBHbIX Gponxa. Korna crieus-
aNbHBIE MBILILUbI YKOPAYHBAIOT HAYANBHBIE OTPE3KM BPOHXOB, NEPENOHKH B NPOME-
KYTKaxX Mexay KQbUami NPOBHCAIOT, BAaBasACh B NPOCBET 6poHxa. OHH BUGPUPYIOT
TION BIMAHHMEM BO3AYLIHOTO MOTOKA M NPHAAIOT €MY NYNLCHPYIOUIMHA XapaKTep, YTO W
TIOPOXAaET IBYKH.

Jlérkue ntuu (eM. puc. 147, 9; puc. 148, A, 2) npencrasasior coboit KOMNaKTHbIE
TyGuaTBIE TENA, OTHOCHTENBHO HEBONBLLIKE M ITPAKTHYECKH HEPACTAXHMBIE. OHM Npo-
HM3aHB! HACKBO3b BONBIIMM KOMHYECTBOM Napabpouxos (puc. 148, 5, 9) — kaHanos
(o1 0,5 no 1 MM B AMaMeTpe), MapainenbHblX MPOAONLHON OCH Tena. B ux ryGyatbix
CTEHKaX, TIE KPOBEHOCHBIE KaMUIAPLI NEp Cfl ¢ BOALY unp T
ra3oobmeH. Bo3ylHbIE KAMUAAKPbI OYEHD Y3KK, 3 — 10 MKM B AHAMETPE, MEJbYE anb-
BEQT B IETKMX MIEKONMHUTAIOWMX (10 — 35 Mkm B AnameTpe, cm aanee). 310 3P PeKTHBHO
YBEMUYNBAET NOBEPXHOCTb KOHTAKTA TKAHH NETKONO € BOMYXOM, HO M NOBEPXHOCTHOE Ha-
TAXEHHUE RIAXHOM [UTEHKH, KOTOPOE NPENATCTBYET PACTAXEHKIO NETKUX. Jins NTHU Takoe
YOIOBUME MIPHEMIEMO, TIOCKOBKY MX NIETKHE 3aKPETUIEHb! Ha KOCTHOM pamke. B caaan ¢
ITHM OHM HE CNIOCOGHB HAGHPATh BO3AYX, 2 NPEACTABNAIOT COBOM CKBO3HYIO CHCTEMY,
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06/1yBacMYIO 3a CYET BHELIHHMX 06Pa3OBAHHHA — HE HMCIOWIHX ABIXATENbHOTO IMHTENAHS
TOHKOCTEHHBIX NETOUHBIX MELIKOB [ 0 06bEMa, pacr bIX B IQIOCTH
Tena. Takux MEUIKOB CEMb, H B QYHKUMOHAILHOM TUIAHE OHH PAacranaloTcs Ha fpe
rpynnbl — TPH NepeaHHx (puc. 148, b, I4) u yerbipe 3anHux (prc. 148, A, I1). Kax-
ObIA U3 OBYX IMIaBHLIX 6POHXOB { /2) NPOHM3LIBAET NETKOE H OTKPbIBAeTCA B GPIOLIHON
nEro4HbIf Mewok (3). Tlo NyTH OT Hero OTXOOAT TPH Beepa Ganee MeJKHX BeTBeH —
BTOPHYHBIX GPOHXOB, KOTOPBIE CTEAATCA N0 IOBEPXHOCTH JIETKOTO. BPOHXH HHXHEro
Beepa (13) COBNMHEHb! C MEPEAHHMH NETOYHBIMH MELIKAMH, H B HHX OTKDBIBAIOTCA
CBOHMH NEPEAHKMY KOHLAMH Bee NMapabpoHxH. B 6poHxH Bepxhero ( /0) u 60koBoro
BEEPOB, CBA3AHHDBIX C 3ALHAMHM MELIKAMH, aHANOTHYHBIM 06Da3OM OTKPHBAIOTCSH 3a-
IHHE KOHLIB! NapaGpOHX0B.

Axm Gbixanus. Pacnionarasch B NPOCTPAHCTBAX MEXIY BHYTDEHHOCTAMH, NETOUHbIE
MELIKH PACTATHBAIOTCA fIDH YBETHIEHHH 06BEMa TPYIHON KIeTKH (pHC. 149) — korma
TIONYCOTHYThIE ABYX3BEHHEIE PEGpa Crierka pa3rHGaloTCs, OTONBHIAs IPYAHHY BHH3,
Aanblle OT MO3BOHOYHHKA, M PAAIBHTAs B CTOPOHB. JIBHKEHHS KDbUIbEB NPH BIMaXe
He OKa351BaIOT Ha NEPEYHCICHHBIE IENOYHbIE MELIKH NIPAMOTO IEHCTBHS, KOTOPOE MOT-
110 661 06YCNOBHTH XKECTKOE COMIacoBaHMe BIMaxa CO BIOXOM. YacToTa ABIXAaTENBHBIX
ABMXEHHH, KaK NPaBWiIo, GbIBAET KPAaTHOM 4aCTOTE B3MAXOB KPBUIbAMH.

[pH BOOXe BOAULYX MIET MO IIABHOMY GPOHXY B 3aIHHE MELUKH, HO HE BO BTODHY-
Hble GPOHXH, Bedy K TIEPEAHUM Ky B 4ACTH [NaBHOrO
6poHXa, TIe OHK OTXOUAT, AABJCHHE BO3AYXa H3-32 BEICOKOH CKOPOCTH T1OTOKaA MoO-
HHXEHO (B COOTBETCTBHH C 3aKoHOM BepHysutn). B nepeanme Melky Boanyx nonagaer
M3 3anHel YacTH MIaBHOTO GPOHXa — Yepe3 3alHHe BTOPHYHBE GPOHXH, 3aTeM Bce
napa6poHxH (T. €. CKBO3b JETKOE) H, HAKOHELL, BEeP TePEIHHX BTODHYHBIX GPOHXOB.
Ha BbLIOXE BOIAYX NEPEXOAHT B MIABHbIA GPOHX HMEHHO MO IEPEIHAM GPOHXaM — KaK
U3 NIEPEAHHX MELUKOB, TAK H H3 JAIHHX, HO Te/IbHO 11POitas o
TaxkuM 06pa3oM, Ha MPOTAXECHHK LHKIA AbIXATENBHBIX ABUXEHHIH CBEXas nopum
BO3AYXa MOCTYNAET B IETKHE IBAXIN — KAK NPH BIOXE, TAK ¥ MPH BbLIOXE, NIPHUHEM B
06OMX CTy4asnX NIPOXOAHKT MO NapaGPOHXaM M0 HAIPARIEHHIO Briepén.

TIOCKONBKY BO3AYX ABHXETCH B NETKHX HE BO3BPATHO-NOCTYNATENbHO, KaK B Ha-
6UpalOWIKX NETKAX, HANIPHMED, Y YEIOBEKAE, a 110 METNCOOPa3HON TPaEKTOPHH, CBEXHUA
BOJIYX MEHBLIE CMEIIHBACTCA C OTPAGOTAHHDLIM, H CTENEHb HIBICYEHHA KHCAOPOaa
3M€Ch BBILIC, YEM Ta, YTO JOCTYNHA MJICKONATAIOWIMM HIH DENTHINAM. BosMoxHo
TIO3TOMY TITHLIbI JIETYE ATANTHPYIOTCS K 6 BBICOT Hall MODA.
JleTAWNX NTHU KaB/TIOAANH Ha BLICOTax 10 9600 M, TOTIA KaK JUIS YENOoBEKa Aaxe 1o-

Puc. 149. 3xkcxypcuy IpyaHOA KIETKH H
TINEYEBOTO NOACA NITHUB! MPH BEHTHIALKK
DETKHX:

1 — NO3BONOMHMK; 2 — NMO3IBOHOUHNE OTAENN
pEbep; 3 — rpyauMa; 4 — IDYAHHME OTAEAN
PEBep; 5 — KOPaKoWIL; NIONOKSHHE NPH BROXE
TIOKa32HO NYHKTHPOM




cie HeoBXOXMMON BLICOTHOH aKKNMMATH3ALIMH Ha BhicoTe Gonee 6 000 M BLIMQITHEHHE
cepbEIHON hHIHYECKON PaBOTHI 3aTpyAHEHO, a Bhillle 8 600 M — HeBoIMOXHO. Ipyroe
TIOATBEPHUIEHHE YHHKANBHO BBICOKOA 3EKTHBHOCTH IBIXATENBHOM CHCTEMbI NITHL
MOXHO BHAETHL B TOM, YTO OHH OGXOMATCA CyUIECTBEHHO MEHBLMM 06BEMOM néroy-
HOMR TKaHH, YeM M. TalowHe. JIErkue ¥ OTHU NPHMEPHO 2 % ob1ero
06béMa Tena, TOrAa Kak, HampHMep, ¥ 4YeoBeKa 3Ta BelMHYHHa cocTaBaseT 5%. B To
M BPEMA TPH JANONHEHHBIX BOIAYIIHBIX MELIKAX AONS BEHTHNALUHMOHHON CHCTEMBI
NTHU NMpesbiaeT 20 % oT oblero o6xEma TeNa.

TIpH cTOAL CAOXKHOM CHCTEME KaHANOB B JETKMX NTHUAM HEAOCTYIHO MX BhiCTpoE
BIJIOYEHUE NPH BBUTYNEHHH. HanpuuMep, KypuHbil 3MEPHOH MOCTENEHHO OCBOBOX-
f2eT GPOHXM U MapaBPOHXH OT XHAKOCTH, IBITAACH AKINATH CHAYaNa M3 BOATYUIHOM
KaMeps! LA, a 3aTeM HapyKHEIM BO3IYXOM YEDE3 NMPONENAHHOE HM OTBEPCTHE B
CKOpJIYIIE, ¥ TPATHT HA 3TO A0 TPEX AHeM.

KposenocHas cuctema. 1o cTpoeHMIO Kp NTHLBL
IHAUMTENBHOE CXOACTBA C PENTHIHAMH. B To Xe Bpems e OTNHYAET ABHLIA CTPYKTYp-
HbIft 1 GYHKUMOHANBLHBIR MPOrPECE, BMOMHE OTBEUAIOWUA XaPAKTEPHOMY JUTA HUX
BEICOKOMY YPOBHIO MeTabonHaMa. BeHOIHOE M apTepHanbHoe KpoBooGpallieHHe NTHLL
TIOTHOCTBIO Pa30GILIEHO, 2 HX CEPALE PAYIENEHO Ha NPABYIO U JIEBYIO TIONOBMHBL, OIHA
H3 KOTOPBIX OBCNYXHBaET NErouHsl (Manblil), a Apyras — cHCTeMHBIA (6oblloit)
KPYT' KPOBOOBPAILEHHS .

Jlenbiit XenynodeK, KOTOPLIA HArHETAET APTEPHANLHYIO KPOBL W3 NETKHX B apTe-
pHH BONBUIONO Kpyra, HMeeT 6Oee TONCThIE CTEHKH, a Bofee TOHKOCTEHHBIA Npasbiit
XKETYIO4EeK NOAAET BEHOIHYIO KPOBb B NErkue. Ha BXofie U3 NeBOTO NpEACEPaHs B
XKeNyAo4eK (B IEBOM ATPHOBEHTPHKYNAPHOM OTBEPCTHH) OGPATHBIA TOK KPOBH NPH
CHCTONE NMPEAOTBPALIAETCS ABYCTBOPYATBIM IEPENOHYATHIM KIIANAHOM, B IPABOM Xe
ATPHOBEHTPHKYNSPHOM OTBEPCTHH CTOUT OHA TOMCTaA CTBOPKA — TaK Ha3nlBacMBbIft
MYCKYIBHBIA KJTanaH.

B 1e/1oM OTHOCHTENbHAR Macca CepAlta CBAIaHa 0GPaTHOM 3aBUCHMOCTBIO ¢ MacCol
TEJIa NTHIL, MOCKONBKY Y METKHX BUAOB O6MEH BelecTs OGLYHO IHAUHTENLHO HHTEH-
CHBHEE, 9€M Y KPYIIKBIX BUA0B. OIHAKO B KOMKDETHBIX CYYasX 3Ta yHUBepCaNbHas
32BHCHMOCTD ITOfIBEPKEHA IHAHHIO ¥ MHOTHX APYIHX $aKTOpoB. B yacTHOCTH, cylue-
CTBEHHBIE NIONPABKH BHOCAT OCOBEHHOCTH NONETa, CBA3AHHDIE, HANPHMED, C YaCTOTOR
BIMAXOB KpUIbAMH. TaK, y BUIIOB, PErYNAPHO KCTIONBIYIOLUHX MTAPEHHE (Nananbuikky,
XAHIOKH, KOPUIYHBI), OTHOCHT&/TbHAA Macca Cepaua, KaK NMpaBrNo, e npessiact 0,7 %
Maccsl TeNa, TOMa Kak Y aKTMBHBIX OXOTHKKOB — COKOMIOB M ACTpeGOB — 3Ta BeJH-
4yKHa He GniBaeT HUxe 1,2 %. ¥ NTHU, OBHTAIOWNX B YCIOBHAX XONOLHOIO KAMMATa,
CepAUue OTHOCHTENBHO KPYNHEE, YeM y XHTENeA TpoNUHKoB, TaKoe Xe COOTHOLICHHE
XapaKTEPHO  JUist BLICOKOrOPHBIX BUAOB NPOTHB OGUTaTe/lell PaBHHH, YTO OTpaxXaeT
KOMIIEHCATOPHOE YBEJTMYEHHE CEPACYHON MYCKYNATYphl Y MITHLL, UCTILITHIBAIOLIMX BO3-
ReACTBHE KMCNOPOAHOTO TONONAHHA.

PHTM cepledHBIX COKPRUIEHHA B NOKOE Y NTHL OGBIYHO BbILIE, YEM, HATIPHMED, ¥
MJIEKONIUTAIONINX CXOHOIO PAIMEPA, i COCTABNAET Y OTHOCHTEILHO KPYTIHBIX BUIOB
B 200—240 uit B MHHYTY (rony6b), a y Gonee menkux (BopoGeit)
Bo3pacTaeT 10 460 — 800/MuH.

Kak M y PenTHIHI, 3PHTPOLNTL! NTHUL OBANBLHON (OPMBI, MMEIOT ALPO U BrIONHE
COMOCTAaBUMBI C PENTHI no M, Mo MEpPE ¥ KDYTIHBIX BHAOE
nTHu. [lepHOR NONHOTO OBpPAlIEHHA KPOBH MO NETOYHBIM M CHCTEMHBIM COCYAaM CO-
CTaBNAET ¥ MEIKHX BHIOB OT 15 ¢ B NOKOE 110 BCEro 4 ¢ NMPH MHTEHCHBHBIX HarpyIKax.
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Bentbic KPOBAHBIE KIETKH, HAH NEHKOUKTI, IPEACTABICHb TEMH Xe THITAMH, 4TO H ¥
MJIEKOMHTAIOUIHX, OIHAKO MX OBUIeE YMCAO MPHMEPHO B 10 Pad Bbillle, YEM, HATIPH-
MED, ¥ YENIOBEKa.

A TMonHoe M€ KPYTOB K| HA (pHc.
150) ZOCTUIHYTO ¥ NMTHU He TONBKO B PE3y/bTaTe PacliafeHHs CephLa Ha apTepH-
AILHYIO M BEHO3HYIO TIONOBHHLI, HO M 61aroQapst HCUEIHOBEHHIO NEBOH AyTH A0DTHI.
Bonblio# Kpyr KpoBOOGpAWEHMS HAYHHAETCS IPaBOM AYroit aopThl {2; arcus aortae
dexter), OTXOAALLER OT NEBOTO Xenynouka. OCHOBAKNA OTXOMALLMX OT HEE COHHBIX H
NORKIOYHYHBIX APTEPHH KaXIOH CTOPOHL! O6BEAHHEHB! B GE3LIMAHHbLIE apTepHH (4;
a. innominata), 6aee TQACTHIE, YeM NPONONKEHHE AYTH a0PThi. OHK OTBETBAAKTCA OT
CaMOTO OCHOBAHMA AYTH, NIPAKTHYECKA MEXIY NPEACEPAHAMH, H KaXIas pacrnafaeTcs
Ha ofLLyI0 COHHYI0o {5; a. carotis communis; ¥ MHOTHX NTHL OHA ACHMMETPHYHA HIH

faxe eAMHMYHA) H NOIKS YKo apTepur (6, a. lavia). OflUIan cOHHas apTepHs
LESMTCA Ha BHYTPEHHIOIO H HAPYXHYIO COHHbIC aPTEPHH TONLKO B O6NACTH 3aThiNKa.
TMoAKIIOYHYHASA APTEPHA OTACNALT I IPTEPHIO ( 7; a. ialis) H BXOLHT B BHAE

rPYOHON apTepHH (&, a. pectoralis) B TONLULY JETATEALHBIX MbILLL, TYT XE Pa3nBaHBasCh
B HUX. Jlyra aopThl orH6aeT NpaBbii GPOHX, MOBOPAYHBAET HAAA H IIEPEXOAHT B CIIHH-
Hyl10 aopTY { /6), KOTOpPaA Ha YPOBHE XeNyaKa NMOWIE10BATENLHO OTOAET ABE HEMApHbIE
APTEPHH K YaCTAM NMHWEBAPHTENbHOM CHCTEMbI (12}, 3aTeM NAPHbIC aPTEPHH K TOH-
HaM, TIOYKaM M 3adHHM KOHEYHOCTAM — mapy GenpeHHbix { /7, a. femoralis) Bnepeau

Puc. 150. Cxema kpoBeHOCHON cHCTe-
Mh OTHUW Ha NpAMEpe nepenena
(Coturnix japonica).

1 — spémNas peHa; 2 — npabas ayra aop-
Th; J — NErouNas apTepHs; 4 — GEILIMAH-
Has apTepHs; 5 — OBLLAK CONHAR APTEPHS;
6 — neBbiE NOLKAOUHUHLE aPTEPHA 1
BeMa: 7 — Nuewenhie apTEpHA W BEMa:
£ — rpyne apTepHa W Bena; 9 — nesoe
npencepane; /0 — néroynas nena; /1 —
nérxoe; {2 — apTEPHH K BHYTPEHIUM
opranam; 13 — aprepus X roane; /4 —
Hagupenuas pena; /5 — mouxa; /6 —
CruHHaR aopTa; /7 — GeApEHIHIE apTEPHA
W 2eHA; /8 — CelanyLLKble apTepus H BClla:
19 — sopoThas nexa novky, 20 — XpocTO-

BCHA; 22 — NEHM OT TOMKOA KHILKH; 23 —
obiuas NORBIOUIHAA BEHR, 24 — NeHz OT
CCMEHHUKA; 25 — nguellb; 26 — ReMbl 0T
TIHILEBAPHTCALHOM TRYOKH; 27 — BOpoTHAA
DeHa NedeHH; 28 — JAHAS TIONAS DeHa;
29 — wenynouKH cepnua; JO — npasoe
npescepane; 3/ — nepennss nonas sena




¥ napy cexanuinbix ( /&, a. ischiadica) nosanu. B KOHIle CIHHHAs a0pTa NEPEXOLHT B
XBOCTOBYIO apTepHI0 (20). Manbi#i KpYr KPOBOOGDAILEHHS NOAYHAET BEHOIHYIO KPOBb
M3 NPaBOro Xenyaouka cepaua no AérouHo# apTepud (3; a. pulmonalis), koTopas y
MHOTHX ITHU (HANPHMED, ¥ CHIOTO roNY6s) «3aKATa» MEXAY NPEACEPAHSIMA H CKPBITa
MMH, 2 BIIEPEON PACNANACTCSA Ha ABA OXHOMMEHHBIX COCyna.

Bernosnan cucmema OTNUHACTCH OT HIBECTHOR NS PENTHAHH HEMONHOTOH BOPOT-
HOM CHCTEMR! [IOYEK U OTCYTCTBHEM THNHYHOH GPIOIIHON BeHbl. OT XBOCTA M 3ANHHX
Y4aCTKOB (TEHKH Tesa KPOBb OTTEKAET IO IBYM NapaM BEH, CIHSHHEM KOTOPBIX hOpMH-
PYIOTCS TPH cocyla. 3To napa BOPOTHBIX BeH novek (79 v. portae renalis) M HenapHas

KOMYHKOBO-6pblkeeyHas BeHa {27; V. ica), koTopas no
6pbkeAKe 3a0HeH KHUIKH H KOHEYHOTO OTPe3Ka TOHKOH B ® BOPOTHYI0 CHCTEMY TIEHCHH.
SICHO, YTO OHa HErOMONOTHYHA BeHe aMbHONA K penTWIHHA,

10 GPIOLIHOM CTEHKE TeMa, HHXKE KHIWEYHHKA, BOPOTHLIE BEHBI NOYEK AHILIb YACTHYHO
pacnanaioTcs B HUX Ha Kanuaasapbl. [IpUHAB cenanMuwiHyio seHy (/8; v. ischiadica) ot
3anHel KOHEUHOCTH, BODOTHas BEHa T B OBIWYIO [ 0 BEHY (23; v.
iliaca is), KoTopas eweé 0 BeHy (/7; v. is}, BeHy OT
roHans! (24) n criuBaeTCA C OMHOHMEHHOH BEHOM APYTOA CTODOHBI B 3ALHIOK NOAYIO
BeHy (28, v. cava posterior). [TocienHss POHM3bIBACT NEYEHb Ha IYTH K IPAaBOMY Npea-
cepmiio. Benst oTT TRNILHO# CHCTEMBI — Xeny H6p! — BNAZAIOT B
KOHEYHHI 0TPE30K KOMYMKOBO-GpBIKEEYHOH BEHBI, 06pa3ys BMECTE C Hel BOPOTHYIO
BeHy nedeHH (27; v. portae hepatis). M3 meueHH KpoBb [0 CKPBITHIM B €€ TOMLIE Neyé-
HOYHbIM BeHaM (v. hepatica) BNWBAETCS B 3AIHION MOMYI0 BEHY. 32 OCTATOK HACTOAIIEH
GPIOIIHOH BEHB! Y THU MLITAIOTCA BLIAABATH HAIYPEBHYIO BeHy {/4; v. cpigastrica),
KOTOpasi BriadaeT B OAHY M3 NEYEHOYHBIX BeH. OT nepenueit YacTH Tena kpoBs o6by-
HbIM 06Da30M OTTEKAET 4epea NepeaHHe Nanbie BeHbl (J7; v. cava anterior), xaxaas u3
KOTODbLIX C/IHBAETCA W3 ENIMHCTBEHHOH KPYNHOIt speMHOA BeHs! { /; v. jugularis) u nox-
KIIOYHYHOM BeHb! (6; v. subclavia), mpodyKTa cAHSIHUA NeYeBod BeHbl (v. brachialis) u
TpyAHo# (&; v. pectoralis). B nepoe npeacepame apTepuaibHas KPOBb H3 MATOTO Kpyra
TIPHXOIMT 1O HECKONbKHM KOPOTKHM NIErOYHbIM BeHaM {70; v. pulmonalis).

Opranyl Buiaenenus. [IpHCYLUIMIt NMTHUAM BLICOKHH YPOBEHb MeTaboNMaMa ¢ He-
06X0BHMMOCTBIO TPeGYET ONMeEPaTHBHONO ynaneHHs MeTaGONIMTOR M3 OpraHHIMa. JToMy
BIOMHE COOTBETCTBYET BbICOKaA 3EKTHBHOCTD [TONEK [THIL, OTHOCHTENBHEI O6BEM
KOTOPLIX (I — 2,6 % Macchl Tesa) MpeBbIUACT AHATTOTHYHBIE [IOKA3ATENH WA PeNTHANH
W MexonuTaouMx. Kak 4 118 ZpyrHX aMHHOT, [L1R NITHU XapaKTEpHbI Ta30BhIe, MK
BTOPHYHbIE, MeTaHedpHYecKHe NMouky (pHc. 151). [To cBoeMy CTPOCHHIO OHM CKopee
HaNOMMHAIOT MOYKY PENTHIHIA, TOCKONLKY B X TKAHH OTCYTCTBYET Pa3ieIEHHE Ha
KOPKOBLIM M MO3TOBON CJIOH M YaCTHYHO COXPaHAETCA BOPOTHas CHCTeMa. TnoMepysnl
{(1U1y6OMKH apTepPHON) NMTHYLHUX NOYEK, KaK NPAaBHAO, MeNbye NO pamepam u Gonee
MHOTOYHC/IEHHBI, YEM Y MJIEKONHUTAIOWKX. Mx obuee yucno BapbupyeT ot 30000 y
MENKHX BOpPOoGbHHBIX MTHL 10 274 000— 353 000 y rony6s 1 xo 1 989 000 y nomatrnei
YTKH, 470 B 4 — 15 pa3 MPEBOCXOAMT AHATOTHYHbIE NOKA3ATENH LIS [OYEK MITEKOTIH-
TAIOWIHX CXOAHOIO pa3Mepa.

Kak u y penTHAKMH, MPOAYKTOM a30THCTONO OGMEHA Y NTHLL CYXHT MOYeBast KHC-
JIOTa, YTO NO3BOAKET HM COXPAHATL PH OPMUPOBAHHH MOYK NOYTH B 10 pa3 Gonbiue
RJIATH, Y€M ITO AOCTYTIHO MICKOMUTAIOUIMM. MIGHITOK EKTPONTHTOB YIANAETES ¥ NTHLL
MCIUTIOYHTENLHO IKCTPAPEHATBHLIM (T. €. BHENOYCYHLIM) NYTEM — C THIIEPTOHHYECKHMH
CEKPETAMH CIEIHBIX M HOCOBBLIX JKENIe3, KOTOPbIE OCOGEHHO CHIILHO PAIBHTHI Y MOPCKHX
TITHU, HEHIGEXHO NOMIOIIAKOUIMX MOPCKYIO BOLY.
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Puc. 151. OpraHel MOYEMQNIOBOR CHETEMEI CH30TO ranty6s. Bua ¢ Gproxa:

A — camell; 5 — camka; [ — 02— 3 — npunatox 4—

S — K0aka: § — 3aLHAA KHWKa {06PeI0K); 7 — MOHETOUHHK; & — DONIH MOYKK; 9 — AYHHK; [0 — Bo-
poxxa AAuesona; /7 — AHueBon; /2 — PYIHMEKT paBoro AALEBOIA

TI0YKH B BHAE TUICTHBIX ADKO-KPACHKIX TG/ 3aHMMAKT OGILIMPHBIE BOANKHL MOA-
B3AOLIHLIX KOCTEH. ¥ rany6s ¥ MHOTHX APYTHX NTHL KAKAAS I0YKA MOAPA3AESIeHA Ha
ofpa3yioLuKe NPONOABHEI PAL TPH OKpYDsie Aany (pHc. 151, &). Moyesan kucioTa
OTNHYAETCA Ype: HO HHU3KOW pacT bI0 W NpPH no! H
KOHUEHTPaHHH eT B OCANOK, ¢ Benywo yio nacty. Ona
HE MOXET COIAATh CKOSLKO-HUGY/b 3AMETHONO OCMOTHHECKOTO MABNEHHA H He MOXET
CONMPOTHRNATECA peaGcopbLiuy BOALL B T0 e BpeMs NOCIEAHAS OCYIUECTRASETCA 3AeCh
HE TO/IBKO 32 CYET HCXOMHOTO, BONEE BEICOKOIO OCMOTHYECKOTO NARNEHMA TKAHEBOR
XHIKOCTH M KPOBM, KaK y pentunuit. [pucyrcr B 4acTH Hedp MEeTNH
Tenne IONOMHMTENLHO NMOBLIILAKT OCMOTHYECKOE AaBNECHHE B HHTEPCTHUHANLHOM
TKaHH NOYKH {MeXIy KaHANbLAMH) 33 CYET HaKOMUIEHHA CONH. [apa AMHHHBIX MOYe-

TOYHHKOB {7) TAHETCA MO HHXHEl TH MOYEK K Cp y oTAeNy KJI0aKH
{5). MoyeBoro nysbipA ¥ NTHL HET. .
Opraubl Y camuoB " Ho# dopmbl (puc. 151, A4,

2), B 6padHbIf TEPHOA OHH HEPENKO CTAHOBATCA O4YeHb KPYNHBIMU. Panb cemanposoza
{4} BEINOAHAET TOHKHA HIBHTOR BANbGOB KaHal, B KOTODPBIH NOAOBbLE MPOAYKTHI NO-
NAAKT Yepe3 NOCPEACTBO PYAHMEHTA TYNOBHIIHONA MOYKH — NPHIATKA CEMEHHHKA
(3; epididymis). CeManpoBonbl BNafalOT B KI0AKY COBMECTHO C MOYETOYHHKAMH.
KonynaTusHele OpraHbl GQNBIIMHCTBOM NTHL YTPAUEHDI, BEPOATHO, palH oGNerdesus
Tena. CrepMa NepefaeTca NMpH CMApHBAHMM TONBLKO GMarofaps HeNOCPENCTBEHHOMY
KOHTAKTY KNOaKaNnsHbIX 061acTedl caMla H caMKH. HanéXHOCTL TaKoro ofonoTsope-
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HHA HE CTOMPOLEHTHA: B K/TAafKaxX BCTPEYAloTCA HEOMION0TBOPEHHbIE AHUa. HenapHbiit
KOMYNATHBHBIA OPTaH, OTXOMALIMA OT HUXHEN CTEHKM K/OaKH, XapaKTepeH A He-
CKO/IBKHX TPYTIN NTHL, NpeXne BCEro ryceo6pasHbix H GECKHEBBIX.

Y caMoK opraHbl pa3sMHOXEHHA Pa3BUTHI TONBKO Ha NIeBOM CTOpPOHE Tena (pHc. 151,
B}, npaBble xe aTpoHpyIOTCa eLE Y MOMORLIX NTHL. Jlen0 B TOM, YTO B CDABHEHHH C
pa3mMepaMH TeCHOR GpPIOLLIHOM NONOCTH AMLIA CTHIUKOM KPYTTHBI, @ FIOTOMY 11Ba SMYHHKA
He MOITH 6b1 PYHKUMOHUPOBATH 0, 4TO U 10 KC ne
ORHOTO H3 HHUX. JIeBbit ARUEBON PAIBHT OHEHb CHALHO, 4TO BIONHE FOHATHO, TAK
KaK OH OTK/QNLIBAET MOBEPX AMLEKNETKH O6LEMHBIE H MHOTOCNORHBIE TPETHYHbIE
060104KH. ToHKas U O6LIMPHAS BOPOHKa ARLEBONA PACTAHYTA BOKDYT MYHMKA, OHA
HANEXHO 3aXBATHIBACT ANLEKNETKY NMOCAE OBYIALIMM.

Snno. SRUO OTHOCHTCA K TENOMEUHTANLHOMY THITY, NOCKONBKY SRUEKETKE, 06-
Ppasylollias XenToK, NeperpyXeHa 3aracHbIMM BELLECTBaMK. Y IoMalTHeA KyPHLBI NpH-
GITH3UTENBHO MONOBHHY MACChl XENTKA COCTARIAET BOAA; OCTANbHAA YaCTh MPUMEPHO Ha
40 % npencramneHa GenkaMu, okono 60 % B Helt 3aHUMAIOT XKHPONOAOGHEIE BellecTsa.
AKTHBHas POTONIA3Ma ¢ ANPOM PacTioNaraeTCst Ha MOBEPXHOCTH AALIEK/ETKH B 0Ba-
CTH aHHMANLHOTO NONIOCA B BHAE HEBOBLLOTO MATHBILIKA — GIACTONMCKA THAMETPOM
oKono 3 MM. OMIONOTBOPEHME HACTYTAET B CaMOM Havane AAUEBONa, 10 HOPMHPO-
BaHUA TPETHUHbIX oBonodek. Hanbanee rnybokas 3 HUX obpa3oBaHa Benkom Bonee
TUIOTHOM KOHCHCTEHUMHK — KaK B 3aKPYYEHHBIX KAHATHKAX-XaNa3ax, COCAMHAIOLINX

Th XKeTKA C Afua. TUDHYHBIR GENOK — 3TO IIaBHLIM 06paIoM
3anac BOMbl, HO OH COAEPXUT Takxke 10— 15 % npoTeHHOB. M3 ABYX NOACKOPIYNOBHIX
060/104€K ONHa MJIOTHO MPHAEraeT K GeNKy, Apyras — K ckopayne. Mexay HAMM Ha
TYNOM KOHLE Aftlia ocTaeTcs BOJ‘lyLL[Haﬁ Kamepa (myra, puc. 152. 4, I4), koTopas,
YBENHYHBAACH B 06béMa Besika 13-3a HcTape-
HUA BOLI B X0le HACKKHBAHHA, 3 Tepen au.nyn.neuueM HCNOIBIYETCA 3aPOALILLIEM ISt
TIepBOHAYANBHBIX ILIXaTENLHBIX ABHXEHHHA. CKODNYNA COCTOMT B OCHOBHOM H3 KPHCTaN-
JIOB YINEKHCIIOrO KalbUMA ¢ HeBONbLIMM 106arneHHeM KapBoHaTa Marius, pocgaros
KaIbUMA M MATHUA, a TAKOKE OPraHHUECKHX MaT . Yepes e€ HeCKHE
TIOpBI OCYLLECTRAAETCA AU DYIHA AbIXaTeNbHBIX 12308, K KOHLY NepHOona HaCHXHBaHHS
CKOpJIYTNIa CTAHOBHTCA HECKOMBKO TOHbLUE, NOCKONbKY MEGDHOH 3aHMCTBYET H3 He€
MHHepalbHble BelecTBa Npi GOPMUPOBAHHH cKeneta (He MeHee 80 % macchl).

Paasurue. [Toka onioIOTBOPEHHOE ARLO ABHXKETCH MO ARUCBOLY, HAYHHAETCS
HeMoIHOe IpOGIEHHE 3UTOTE, KOTOPOE 3aXBaTHIBAET TONbKO Gnactonuck. K MomenTy
OTKNAOKK fiftl1a O MpeBpatlaeTcs B BaactonepMy (puc. 152) — dbakTHwecKu roTosylo K
racTpyAALMK Gnactyny. EE kpymibiit ueHTpanbHEIM YYacTOK — TaK HadblBaeMas CBETAS
obnacTs {4; area pellucida) — cnerka MPUMOAHATA Hal XeATKOM, MPHKPLIBAA NMONOCTh
BnacTynel, 6nactouens. O eér TéMHan obnacTs (7; area
opaca) NOCTeNeHHO 0BpacTaeT XKeNTOK, GOPMHPYA KENTOYHLIH MELIOK, B CTEHKAX KO-
TOPOrO PaHo 0BPA3YIOTCA KPOBEHOCHBIE COCYbl. KTETKM MEIlIKa 3aXBaTHLIBAIOT XENTOK
W IOCTARAAIOT K 3THM COCYIaM CMocobHbie nuddyHIMPOBATS BELLECTBA.

B Hayane racr KJIETKH T THOIO CJ1051 CBETNOH 06/1acTH ABHXYTCH H3
3JAMHEro CrYLIEHMA BIIEPER H 06Pa3YIOT NEPBHYHYIO NONOCKY C MPOXONALHOMH NEPBHYHON
6opo3akoi { 7) nocepeanHe, IKBHBATIEHTOM GacTonopa. OKpyKEHHBIA 60Ee PEIKHM
KO/IbLEBLIM BANMKOM NEPEAHH KOHeL GOPO3AKH HAIbIBAETCA TeHICHOBCKHM Y3EAKOM
{6). KneTkn nepBHUUHO#H NMONOCKH YXOIST Yeped 60poanKy B MYGHHY, MO SKTOAEPMY,
tfie PACTIONIAKTES BIIEPEN K B CTOPOHbI, OBP2IYA MEIONEPMY, — TaK NPOXOIMT NPOLIECE
MHBArKHALKWH. Brepeay oT reHICHOBCKOro Y3eKa KINETKH (GOPMHDYIOT GIOBHOH OT-
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Puc. 152. CTanuu pasBUTHE KyPHHOTO 3MEPHOHA:

A — cxema panHe 67aCTOIEPMBI, 5 — CXeMa IBHKEHHR KNCTOK B panelt 6nacTomepMe: B, I — cxeMa Ha-
MEHEHHA BAACTONEPMBI B XO0E TACTPYIALIHM; H2 OBOMX PHCYHKAX MyHXTHPOBZHb TE Xe KAETORHbIE NONy-
RAUMK, CUPABA HAHECEH CTABMALHLIA OPHEKTHP B BHAE TOPH3OHTANBHOMD WTPHXA (B — KApTHHa fMepes
OTKNAAKOR sitUa; [ — NOCNE PAIBHTHS 4 — paspes Aitua ¢ 3apo-
IMUSEM B MOMEHT 3aMBIKaHHA AMHHOTHNECKOR NOROCTH 1 — toMnas OBAACTS GAACTORCPMM; 2 — 30K
OBPACTAHHR XENTKA; J — NOTPaHHANAA 30HA; 4 — CBETRAT OBNACTE GMACTONEPMML, 5 — OBTACTS CTYICHNR

6— ysenok; 7 — Gopouxs; § — 3apomNW (nonEpeaHK paspes);
9 — annanronc; 10 — cKopnya: 11 — WEATOK; 12 — 6enoK; /3 — BHesaponNIIENE 1eTOM; 14 — B03-
AylHax xamepa; /5 — aMHHOH; J6 — Cepo3a; [7 — AMHHOTHACCKaR TIONOCTh

POCTOK, 3a4aTOK XOPAbl. Baronaps ynoMaHyTo! HaNPaBIEHHOCTH ABHXEHHA KIETOK
TENO 32poAbILIA ¢OpMpreTCﬂ BNEPEAH OT NEPBHYHOH GOPO3NKH. ¥YXe B NepBhie AHH

HacH 0T ThCH M€ CErMEHTBI {COMMTLL), CBO-
PpayMBaeTCs HEPBHas TPY6Ka, ¢ €TCA H T ThCA Cepalle, ranosa,
a [IO3Xe M XBOCT NPHT HaJl OXP! {BHe3ar OMt) KT

B cepeanme BTOpBIX CYTOK (Y JOMAIUHEH KyDHUBI) B NEPEAHEN YaCTH HEPBHON TPYOKH
B BUIiE My3bipel NPEACTABNEHb! TPH OTNENa MOara {(cM. c. 70, cM. puc. 41, A). K KoHuy
BTOPLIX CYTOK MX YXe NATb (cM. pHc. 41, 5). K KOHUY BTOPOro AHA XOPOLIO BRPAKEHA
non paiHas [ cKnanKa, o6pa BHEIaPORLILIEBOH IKTOREPMO#H
BMECTE C IIOACTHIAIOWMM €€ NAPHETANBHEIM JIMCTKOM ME3OIEPMBI (ITO3XKE MOABIACTCA
AHANOrMYHAN XBOCTOBAsA CKIANKA), — HIOET QOPMHPOBAHHE ABYXCHOMHON 060104KH
BOKDYT 3apozsia — ceposbl (puc. 152, [, 16; HapyXHKIA C10#) 0 aMHUOHA { /5; BHY-
TpeHHHMH cnok). Ha TpeThi CyTKyM HAUMHAET PaIBMBATLCH ANNAHTONC, 3APOALIIUEBLIA
MOYEBOW My3bipb (9), BHEAPAIOWKHACA B IPOMEXYTOK MEXIY CIOAMH. B 3T0 Bpems y
3APONKILLA NOARIAIOTCSH NOYKK KOHEYHOCTEH — 3a4aTKH B BUOE HEGO/BIIHX COCOYKOB,
BpeMeHHO GOpMHPYIOTCS 5 Nap BHCLEPANBHBIX WEEH, H3 KOTOPLIX NEPEAHAN (6pbIa-
ranbue) COXpaHsieTca B KayecTne GapaGaHHOM MONOCTH.
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TleppoOro BAOXA NPH BLUNYTLICHHH NTHH MM IMGPUOH CAGNATE HE MOXET M3-3a CITOXK-
HOCTH CETH AbIXaTeJIBHBIX MyTed ( " ), KOTOpas naeTcs
NOCTENEHHO, ¥ UbLIMNEHKa — B TeHECHHE 2-3 JIHCﬁ, KOTa aMHHOTHYECKAA XHAKOCTb
NOMOLIAETCA H3 HEE KPOBbIO. IMOPHOH NBITAETCA ABIILATH BOIAYXOM CHAYaNa M3 BO3-
ZyLIHOH KaMephl A LA, a B TEHEHHE NOCTENHMX CYTOK — ATMOC(HEPHBIM BOJIYXOM YEPE3
OTBEPCTHE B CKOPAYNe {NPOKIEB), CENAHHOE IIPH NOMOLLH OCTPOTO HIBECTKOBOTO «sii-
ueBoro 3y6a» Ha BepluMHe BepxHeR yentoctu. MapannensHo 6raronaps AbIXaTeNbHBIM
IBUHXEHHAM OCTATOMHBIH XEITOK BTATHBACTCH B GPIOIIHYIO NION0cTh. HernocpencTaeHHo
nepez Bbiny! nTeHel MoBop: OKOJIO JUIMHHOM OCH AfIIa M IPOpE3acT
CKOPRYNY MO KPYry MHOXECTBEHHBIMH NPOKONAMH IPH [IOMOLLM AHIIEBOTO 3y6a, 3aTeM,
YNEpUINCh HOTAMH, BRIIARIHBAET KPYIIYIO KPLIUEYKY.

K| CHCTEMa npetep: B XO/¢ PaIBUTHA ray6okue npeot-
Pa3oBaHHA. Ha paHHHMX CTanusx pa3BHTHA CEPALE, MMEIOIIEE BHA HIOTHYTOH TPY6KH,
noay4aeT Kposb 1O NAPHbIM KIOBLEPOBLIM NPOTOKaM (pHC. 153, 1) (M3 KapAMHATBHBIX
BEH) ¥ HEMapHo# XenToyHoi peHe (/7). Briepén OHO mochimaeT napHyo MOHawaty
6pioltHyIo aopTy (30), AaolLyI0 K NMapHLIM KOPHAM CIIHHHOK 20pThI apTepHATLHLIE
Ayru — YeNIOCTHYI0, MOALA3BINHYHA U YeThipe XabepHbie. OT CIIHHHOM a0pThi OTXOOAT
KENTOYHBIE apTepuH (/2) W nynounsie (15) K opraHy AbIXaHHS — ATaHTOHCY {/4).

1718 19

\\\\\\\&\\:\\\&\\mi\}\}\\\\ 28
14 // g 7 25 2
. :
322 I n: 9 . s
Puc. 153. O W KypHHOTO

A — cXeMa KPOBEHOCHO CHCTEMbI Ha PaHHER CTATHW PAIBHTHS; 5 — CXeMa NYT a0PTh Ha NOUTHAX CTATH-
AX, BHI CHW3Y, TYHKTHPOM MOK&33Kbi PHO KCUEIAIOWNE COCYAN, HACAeAHE PHEOOBPAIHYX MPERKOR,
PHMCKHMH LAGPAM} [IPOHYMEPOBAHM CIEAB KAGCPHBIX APTEPHANLHAIX AYT: | — KIOBBEPOB NPOTOK; 2 —
CKNALKA AMIHHOHA; J — CTIHIHHAA 20PTA; 4 — NIEPEAHAA KADUMHANGMAR BOHA: 5 — AYTH GOPTH: 6 — OBLIAK
COHHAR apTepHR; 7 — IMTONCPMA; & — XeNnTOYHLIA MewWOoK: § — xenynouek: /0 — npencepane; /7 — xen-
70uHan BeHa; /2 — XeNTOMHAR apTepHA: 1.7 — NYNOUHaA Bea: /4 — ATnanTOKC: IS — NYNOYHAR apTepus;
16 — 3aunAR KapIMHATLHAR nena; /7 — OBILAR COMHAR apTEPHA: /& — MENIOCTHAR apTEPHANLHAA AYra;
19 — NONLAIWSMAR apTepHANBHAK AyTa; 20 — KODEMb CMMHOH a0pTh; 2/ — JeBhA GOTATOB FPOTOK;
22 — nesan nérownan apreprss; 23 — OGIWHA CTBOA NErOYHNLX apTepuit; 24 — OTPE3OK IEBOH AYTH A0DTH;
25 — npanas ayra 2opTht; 26 — [panas AErOYMas apTepHst; 27 — NpaBbifl GOTANIOB NPOTOK; 28 — Ge3biMAN-
Han aprepus: 29 — MONKMIOUNYHAR apTepHA: 0 — PaInBOEHHAH BPIOILIHAA 20pTa
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OT a1naHTOMCa B KOHEYHbIA Y4aCTOK XeNTOYHOMN BEHb! NPHXOAHT Nynoynasn seHa (/3).
Meuenn GOPMHPYETCA IOVKE BOKPYT ITOTO YHACTKA, KOTOPHIH IYHTHPYET 6€ BOPOTHYIO
cucTeMy, GopMHpYs 06XONHON MyTh, «BEHO3HbIR MpoToks. K uexoay 7-ro aus cepaue
CTAHOBHTCA YETHIP : ero npoj neperopoaka, np é
MEXIY TIPEACEPAHSIMH OBAIbHBLIM OTBEPCTHEM.

ApTepHaNbHaa KPOBb OT A/UIAHTOKCA CKBO3b YIIOMAHYTHIR LWIYHT NEYEHHU nonanaer B
NEYEHOUHYIO BEHY, la/lee B JATHION MONYIO, HO TYT BCTPEYAETCA C BEHOIHOM KPOBbIO H
K cepauy NPUXOIHT CMeWaHHOA. Yepea npaBoe Mpeacepaue H MPaBbli XeNyIoueK OHa
rTonanaet B AETOYKYIO APTEPHIO, HI KOTOPOR NOYTH NONHOCTRIO NepeGpaCchIBaeTCs ABYMS
GoTalnoBLIMK TpoTOKamH (21, 27; ductus Botalli, wiu d. arteriosus; cM. c. 209) B npa-
BYIO OYTY aOPThi ¥ B CITHHHYIO a0PTY {IErKoe He GyHKUHOHMpYeT). Ho B GeabiMaHHble
apTEPHH, KOTOPbIE OTBETBAAIOTCA OT MPAaBOR AyTH A0PThI NEPEA BNANEHHEM GOTALIOBBIX
MPOTOKOB, YNOMSAKYTaA CMELIAHHAA KPOBb MOManaeT HHbIM NyTem. M3 npasoro npen-
Cepaus 4epe3 YNOMAHYTOE OBaNbHOE OTBEPCTHE OHA MEPEXOAHT B IEDOE NpEACepaHe,
RMaBNEHKE B KOTOPOM MA/I0 H3-3a CNaGOCTH NPUTOKA KPOBH OT NErkux. OTCIona KpoBh
HEpe3 NeBbIft XKeyAoueK NocTynaer b GonbloA Kpyr. B KoHUe HHKYGaUMHM no mepe
BKJIIOYEHHA NEMOYHOTO ABIXAHUSA M ATPOGHH ALNAHTOMAHONO Kpyra GOTaNNOBEL NPO-
TOKH BCE CHIIbHEE 3AKMMAIOTCA TRaAKOH MYCKYNaTYPOR, MasIbIft KpYr KpoBooGpalleHHs
HaMoNHAETCA BCE yyiLe, B 0GOMX [ BBl TCH, TOK KPOBH
Yepe3 OBANbHOE OTBEPCTHE MPEKPAILAETCA H OHO MOCTENMEHHO 3apacTaeT. YCTaHaRH-
BAETCs XapaKTEPHOE TSt B3POCIBIX MTHL He, «BEHOIHbIRt
MPOTOK» TAKXKE MOCTENEHHO 3apacTaeT.

TloctamGpronanbuoe paasuTHe. [ITHUB Pa3HOOGPAIHBL NO NPOACIKHTENb-
HOCTH MHAHWBHAYAI1bHOTO PAIBHTHA H 1O YPOBHIO, KOTOPOTO OHO YCTIEBAET AOCTHY b
K MOMEHTY BbUIYNNEHHS. ¥ BHIBOAKOBLIX, MM 3PENOPOXAAIOUINX (MATYPOHATHBIX),
nTHL, Kyp IHBIX H TY 1X, ITEHLB! NOKPbITH TYCTBIM MYXOM
M Yepe3 HECKORLKO HacOoB NMOCAC BLLIYMIEHHA YXE MOTYT CNeA0BATb 32 MATEPHIO H
CaMOCTOATENbHO COGHPATh KOPM. DTO COCTOAHHE TIPHHATO CYHTATh OTHOCHTENBHO
NPHMHTHBHDBIM, TOCKONLKY IMOPHOTEHEI €T0 HOCHTENEH, HCNONbaYloWHA Gonbuioe
KOJIHYECTBO KE/TKA, PACTOMHTENCH, @ CAMOCTOATENBHAIH C6OP KOPMa CPABHUTENBHO
Mano ahdexTupeH. [IPOTHBONONOKHYIO KPAaRHOCTL COCTARIAIOT HE3PENOPOXKIAID-
urMe (HMMaTYPOHATHBIE) NMTHUBI, HA3bIBAEMblE NTEHLOBLIMHK, KOTOPbIE BBLUTYILIA-
10TCA € He MPOPEIaBIIMMHCA [1a3aMH, MHOTHE — TONBIMH. DTO, Mpexae BCero,
neByre NTHUB (IPEACTABHTENH 0TpsaAa BopoGeuHooGpasHbie). OHU nomyvaloT B
sIIE OT MaTEPH MEHbIIEE KONHHECTBO XEATKA H BOCMONHSAIOT CBOIO OTHOCHTENb-
HYIO HENOPA3BMTOCTH YXe B NTEHUOBHA MEPHOA, HAXOAACH B KoMQOpPTaGeNbHOM,
OTHOCHTENbHO Ge30MacHOM IHE3fle M MOTPeGNAS OGHIBHBLIA KOPM, TTPHHOCHMBEIR
poruTensamu. [ITHLUBI HEKOTOPbIX OTPANOB, HATPHMED aHCTOOGDAIHBIE, RHEBHHIE
XHLIHUKH (COKONOOGPaIHEIE), JAHMMAIOT TPOMEXYTOHHOE NOOKEHHE H MONYIHAH
Ha3BaHUE [TOMYBBIBOAKOBBIX. !

O ofmena MTHLUBI XapaKTepHH BBICOKHM YpOBHeM 6Ga-
32NBHOIO META60NMIMA (KOTIA OHH HAXOIATCA B COCTOAHHH NOKOSA, HE MepeBnapHBaloT
TTHUIY, HE UCMBITRIBAIOT CTPECCA, HE JIUHAKT H T.4.). OcOBEHHO 3TO KacaeTes MeTKHX
TITHL, ¥ KOTOPBIX Ha eAWHHLY 0GBEMA IPHXOOMTCH OTHOCHTENBHO GosblUAs MiowAnk
TOBEPXHOCTH TeNa. YCTAHOB/EHO, YTO YPOBEHb METaB0NIHIMA Y POACTBEHHBIX KHBOTHBIX
Pa3HOro paMepa NPONOPUMOHANEH HX MACCE, BOIBENEHHON B cTemeHs 0,73,

Monét conposoxaaercs 0cofenHo GONBIINMH 3HeprosaTpataMu. [ToxcuntaHo,
HTO y rony6s, HanpUMEp, BOIPACTAHHE DACXORA IHEPTHH B MONETE MOXET HOCTHIATh
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20-KpaTHOM BEMHYHHBI, 2 Y KONHGDH, ¥ KOTOPLIX H OCHOBHOM OGMEH JHAYHTENIBHO
BHUILIE, HEM Y APYTHX NTHIL, TANBHO yrenbHoe noTpebieH He
KHUCIOpOIa YBETHIHBACTCA MOYTH B 6 pa3.

BricokH# ypoBeHb O6MEHA BELIECTB B COMETAHHH € 3P GEKTHBHBIM CPEACTBOM
bH3HYECKON TEPMOPETYIAUMH — NEPbEBbIM IOKPOBOM — OGECTIEYHBACT NOCTOSHCTBO
TEMIEPATYPH TeNa ITHL — MX TOMOACTEPMHOCT. OIHAKO, KaK H Y MHOTHX MITEKOTIHTa-
OUIMX, 37 TOMOHOTEPMHOCTb OTHOCHTENIBHA H 3aBHCHT OT XapaKTepa aKTHBHOCTH MTHL
{coH, 6oapcTROBaHHE, TQNET) WK HEGNaroNPHATHOIO COYETAHHS BHEILHHX YCIOBHI
{OTCYTCTBHE NULIH, HHIKHE TEMIIEPATYPb cpeant). dnst METKHX
TNITHL ¢ OFPAHHYECHHBIMH PEIEPBAMH XapaKTEPHO BAEHHe B HACTOALYIO IETAPTHIO C
TIOHM)XEHHEM TEMIIEPATYDPHI Te/a M MHOTOKPATHBIM CHHXKEHHEM YPOBHSA MeTaGonnaMa.
Tak, y HEKOTOPBIX BHIOB KOHEDH B nycThiHAX CLUIA BO BpeMsi HOUEBKH TeMniepaTypa
Tena noHHxaetca ¢ 41 go 19°, a o6wmit ypopeHb 06MeHa BeLuecTB CHHXaeTcA B 28 pa3.
UEpHmiit CTPHX (Apus apus) MOXET TQNIONATh B TEEHHE 5 IHeH, NpeKpallias Ha BpeMA
TUTOXOH MOTOALI BCAKYIO AKTHBHOCTD. [P 3TOM TeMneparypa Tesia cHHXaercs Ha 20 °C,
a ypoBeHb O6MeHa — Ha 80 %. CXOMHbIE IPOABICHHSA, NONYYHBILHE HA3BaHHE [eTePO-

D TH, H y 06bIK 0 Ko3onost {Caprimulg D ).

MexaHHIMB IPOTHBOCTOAHHS NEPEOXNAKIACHHIO HIIH TIEPErpesy (OMacHOMY yXe

NpY NIPEBBILIEHHH HOPME! Ha 2 °C) ¥ NTHU AOCTATOMHO POCTh! M ECTECTBEHMAL: Ja-

OT IICPEQX , OHH BYb T NIEPbA H HAKPBLIBAKOT HMH Nalbl,
YTO CHHXAET NOTEpH Tema Ha 12 % (y JoMamHe# KypHuunl). B xonomHie celoMsr y
TITHLL 3JaMETHO YBEJIHYHBAETCH IUIOTHOCTB I€PLEBOIO MOXPOBA (HaanMCp, Y CHHHLIBI-
najopeBKH neToM | 140 nepbes, a 3uMoi — | 704 ), a Takxe rycTOTa MyXOBBIX Y4aCTKOB
KOHTYPHOTO Mepa.

OCHOBHO# MEXAHHIM OXTAKIEHHA NPH MEPErPEBE — YHAWEHHOE NOBEPXHOCTHOE
IbIXaHHE (TEIUIOOTAAYA 3a CYET MCTIAPEHHSA BIArH C MIOBEPXHOCTH POTOINOTOYHOMN 10-
foctH), CriocOBCTBYET MOAREPXAHHMIO HMHTEHCHBHON TETUIOOTAAYH H COMYTCTBYIOLUMI
TOMOAOTEPMHOCTH BHICOKHHA TEMTIEPATYPHbIA TPANMEHT MEXIY TEIOM NTHLE! K BHELL-
Hel cpenolt. PaccesHue TeIa 061€r4aloT TaKKe MeJIKHe aGCONOTHBIE PaiMephl Tend,
TIPH KOTOPBIX IOBEPXHOCTE TeNa BE/HKA B CPaBHEHHH C 1o 06bémom. Hecnyyaiino B
COOTBETCTBYIOLUMA pPa3MepHBIN Kiace NonagaeT GOAbWNHCTBO NEBYHX ITHL {IPHHAL-

K otpsiny Bopob 3uble Passeriformes), obnagatoumx 6onee BLICOKHM
{NPHGIHIMTENLHO BIBOE) YPOBHEM MeTabonMima.

quﬂ CHMXCHHA TEIUTONOTEPh NTHLL MOTYT oGpa:osbma'n. CKOTIJIEHHA, B KOTO-

PHIX coanaércs Gonee GAATONPUATHBIA TeMOepaTypHut pexuM. Tak, esponeiickue

Kxopotkonaisie nuwyxu {Certhia brachydactyla) BT
Ha HOYMeT [pynnamMu no 20 ntiu. M3secTHu TPYNNOBbIE HOYEBKH CKBOpPLIOB H HEPHO-
IPyIbIX BOPOGBER Ha X, 3 TAKXKE CIEL 4eCKHE TIOTHBIE IPYNNHPOBKH

{«depenaxm») rHEIAAUIMXCA Ha NIPHMAMHOM Ty AHTAPKTHIB MMNEPATOPCKUX MHHT-
BUHOB (Aprenodytes forsteri) B NepHON IMMMIX HUIKHMX TeMNepaTyp (Huxe —30 °C) npH
CKOpOCTH BeTpa 0o 200 KM/4.

SKOAOHMA 1 NOBEABHME T
Cnoco6HOCTb NOKPLIBATE OTPOMHLIE IPOCTPAHCTEA B MOMCKAX MOAXOAAIIMX YEAO-

BHA ATt THE3AOBAHHSA W BEIBEJEHHSA ITCHLIOB, MECT C HIOCTATOYHBIMH 3allaCaMH KOpMa,
COBEPIUATD [UTHTENbHBIE CEIOMHbIE KOHEBKH M TICPENETH WIH, HATIPOTHB, MPHCIIOCa-
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6IHBATLCS K CAMBIM PAIHOOBDPA3HLIM YCIOBMAM CYLIECTBOBAHMS NPH OCEMIOM 06paie
XHU3IHH — BCE€ 310 AENaeT NTHI OAHOM M3 CaMBbIX MMIACTHUHBIX H KHIHECTOCOBHBIX
Tpyn! NO3IBOHOYHBIX XHBOTHBIX. MtHu MOXHO BCTPETHTH 3a l'lonﬂprm KPYIOM H B
TYCTBIX JIECaX BIQXHOIO TPO! © nosica, B BIX MJIH TIECHAHBIX TYCTBIHAX
H HAa UEHTPANBLHBIX YIHUAX COBPEMEHHBIX MEranoaucoB. Hx amanTrBHbIE BO3MOXHO-
CTH KaXYTCS IIONTH GE3rPAaHHYHBIMH, B TO Xe BpeMs y GONbLIMHCTBA BUAOB €CTh CBON
BHAOCTIEIMDHUYECKHE MPEANOUTEHHUS — CBOS YKONOrMYECKas HHiua. Betpeuarores
cayqan yJKOﬁ [THIWEBOH CNEUHANTHIAUKH, T.€. IPEANOYTHTESIbHOTO NHTAHHA Hebonp-
WHM HaBOPOM KODMOB HJTH I@XE BCErO OTHOH PAIHOBHIMOCTBIO KODM2 — CEMEHAMM
enu {y KiecTa-eNoBuxa Loxia curvirostra), nnooaMu MacIM4HON MaibMb! {K030409
ryaxapo i ipensis), xa HACeKOMBIMH (IlypKH Merops), HEKTapoM
{koAHEPK) ¥ T. 4. OnHAKO AR GOABIWMKHCTBA IITHL CKOPEE XapPAKTEPHO MCNONbIOBAHHE
Pa3HOO6PAIHEIX KOPMOB, CIIEKTP ¥ CIIOCOGH OCBOEHHS KOTOPbiX 3aBUCAT OT KOH-
CTPYKUNH POTOBOTO aNnapaTa, BPOXACHHKIX MHUIEAOGLIBATENBHBLIX CTEPEOTHTIOB W
HaXWUTOro HHIWBHIYATLHOTO OMNbITa. MHOTHE YaHKH, HANIPUMED, B TEYEHHE KOPOTKOTO
BPEMEHH MOTYT CMEHATh MECTa KOPMOJOGLIDAHHS C BOJOEMOB ¥ IPHEPEXHOH NOAOCH!
0 OKPECTHBIX JIYrOB, NAWEH M JaXe TOPOACKMX CBaOK. CHHHLbI, KAK HIBECTHO, B
3HMHEE BPEMS JIETKO MMEPEKITIOUAIOTCH C €CTECTBEHHBIX cnoco60B nOGLIBAHHS Kopma
Ha MUTAHKE BLIBEIIEHHBIMH Ja OKHO TIPOAYKTaMH, GHICTPO OByyasich pacKAEBbIBATD HX
vl Hwmenno b K 0By TIO3BONAET MHOTHM (ITHLAM COPABTATLCA
€ HeTpa 6 . H. open-cTepBITHUK Neophron packanbisa-
eT Afua adpuKaHCKOTO cTpayca, 6pocas Ha HHUX KJTIOBOM KaMHH, MHOTHE AHEBHBIE
XHWHHKK H IPHbEI cOpAcKBAIOT A ITOrO Yepenax ¢ GONMBUIOH BHICOTBI HA CKANBI,
¢peratbl Fregata, TOMOPHHKY Sfercorarius ¥ HEKOTOPBIE APYTHE BHIb! NPHGEraoT K
KIENTONAPAINTHIMY, T. € BOPOBCTBY KOOBIYH ¥ 60nee NpHCIOCOGIEHHBIX OXOTHHKOB.

Hepenko NTHUN 06PalYIOT AOCTATOYHO KPYIIHBIE MHOTOBHUIOBBIE KOPMOBBIE CO-
ofuecTsa, KaK rpHQLI Ha TPyNe KPYITHOTO XHBOTHOIO, CHHHIIbI, IOMOMIMK H MU LIYXH
B CMCIUUAHHBIX CTAfiX, BPAHOBLIE NITHUBL, YaAKH U T.A. COMIacoBAMHAS KONIEKTHDHAS
0X0Ta OCOGEHHO XapaKTepHA TS PHIGOAIHEIX NTHL — METMKAHOB M 6axnaHoD.

Beicoxwuit ypoBeHs IMa (ITHL H Orp: BOIMOXHOCTb HAKaITHBATh
XHPOBBIC PEIEPBR JACTABNASIOT KX MOCTOSHHO JAHHMAThHCH [MOHCKAMHA KODMa H N1O-
TNOLATL Er0 B JHAYHTENILHbIX KOMHYECTBAX. l'lpu HCOOCTATKE HAH OTCYTCTBHHM MHLIHA
nTrist 6BICTPO norubator. Tak, IOMOBLIA Bopobeil norbaeT yxe yepes 67 4 raIoAOBKH
npu BUewHeH Temneparype +29°C. [pyu Gonee HUIKOH U Gonee BHICOKOH Temmepa-
Type nTHUA TMOHET ewe GnicTpee. Bonee XpynMble NTHUBI HECKOABKO YCTOHYMBEE K
rofogaHuo. JIoMalIHAs KypULia, HAPHMED, BEUIEPXHUBAET 12 OHed 6ed MHUIK, rony6s
HECKOJIbKO MEHBLLE, 2 JOMALIHAS YTKA — 21 meus. prﬂHHB AOHEBHBIE XHIUIHHKH CMIO-
cobHbI 06X0ANTbCA Ge3 nuim Gonee mecsua, a anpbarpockt — 1o 28 nuei. OcobeHHo
YCTOMYMBB K NONONAHMIO MUHTBHHBI, TAX KAK HENETAIOUWIME NITHLI MOTYT HAKAMTHBATh
Gonbiiue 3anackl XHpa. Tak, caMel MMIIEDATOPCKOTO NMHHIBHHA, BbIHALIMBAIOWIHMI
EAMHCTBEHHOE AAII0 HA CBOMX JIanax (B HIOHE H HIONE, B Pa3rap aHTAPKTHYECKOH IUMBI),
BbIHYXAEH MOCTHTLCH, CKNEBBIBAS TONBKO CHET KAK HCTOYHHK BOOB], ¥ 32 BECH NTEPHOA
TAKOTO NOCTa TepseT A0 50 % neproHayanbHOM Macehl. 3a 3T0 BpeMs OH NIPeoaosnenaeT
paccTosHHe 10 50 KM OT KPOMKH JIbIa K KOJIOHHH, TI¢ OCTAETCA TS YXaXHUBAHHS, K
TONIBKO NIOCAE OTKMAAKH CaMKoil aiiua, 62 — 64 1Hel MHKYOaUNK, BLUTYTUIEHHS NITEHLA
H BO CaMKH CHl IELIKOM K OKEaHY.

Jinst niepexuBaHHs HEGNATONPHATHLIX YCIOBHH HEKOTOPBIC MTHUBI YCTPAHBAOT B
TIOTAEHHBIX MECTAX HA YHACTKaX CBOEIO OCEUIOTO OOHTAHMA 3amachl KatOPHAHOTO K
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YCTOHYHMBOTO K XpaHEHHIO KOpMa (OpEXOB, XenyaeH, ceMsH XBOWHRIX opoa). 3amaca-
J0TCSL M OCTAaTKM XHBOH 106kINM (HANpHMEP, MOXHOHOTHH H IOMOBBIH CBINM YacTo C
OCEHH 3aMacaloT B AyINaxX TYWKKY MBILeH H TONEROK).

Kak M y IpYTHX MO3BOHOYHLIX XHBOTHBIX, HCIIONL3OBAHHE PECYPCOB CPElbI CO-
TIPOBOXIAETCA Y NTHU YCTAHORNEHHMEM ONPENENEHHOMN TEPPUTOPHANBHOMN CTPYKTYPHI,
XapakTepHO) ans kaxnoro suaa. Haunbonee pacnpoctpaneHo y nthu oBpasobanue
H OXpaHa HEJIOBOA TEPPUTOPHH B CE30H PAaIMHOKEHHs. Yalle BCETo BHavase 3THM
32HAT TONBKO CaMell, NocNe oBpasobatus BpauHOH apsl M DK NOCTPORKE THE3Ad —
06a ponuTena. [lecHs caMlUa MapKHpPYET 3AHATBIA yHACTOK H CYIIECTBEHHO CMAMYaeT
KOHKYPEHIIHIO 32 TEPPHTOPHIO, XOTA U3-3a NOCTENEHHOrO YNNOTHEHUA MHEe3NOBOR
TIOMY/AUKH OHA, KaK TIPABHIIO, CO BPEMEHEM 3aMETHO CYXAeTCA.

YacTo oxpaHsieMan THEAOBas TEPPHTOPHA H
KOPMOBbIM YY4aCTKOM, YTO, B YaCTHOCTH, XaPAaKTEPHO 1A MENKHX BOPOGBKHBIX MTHIL
Y NTHU, THE3NAWMHXCA K COBHPAIOLIHX KOPM B PasHbIX GHOTONaX, OBGLIYHO IHEPTHYHO
JaAUIMILAETCA ULWb THEIAOBaA TEPPUTOPHA, a MecTa c6opa KOpMa IKCILTYaTHPYIOTCH
MHOTHMH OCOGAMM TOTO Xe BHAA Ge3 3aMETHOTO aHTaroHWIMa. TakoBbl OTHOLWEHHS,
HamnpuMep, Y CKBOPLIOB, APO3I0B-PABHHHNKOB, BpaHOBbIX MTHLL, LAMeAb X T.4. ¥ Kofo-
HHATBHO THEUIALIMXCA MTHULL YACTO B KAYECTBE THEMIOBOTO YHaCTKa OXPAHAIOTCA TOMBKO
HETMOCPEACTBEHHbIE OKPECTHOCTH FHEMa (Y YHCTHKOBBIX, BECIOHOTHX, Yaek).

Obpetenne cOGCTBEHHOR THE3NOBOR TEPPUTOPHHU, OGLIMHO OCYLIECTBAAEMOE CaMLIa-
MM y GONBLINHCTBA BULOB NTHL, CONPOBOXIAETCA, MOMUMO aKYCTHYECKHX CHTHANOB,
Pa3HOTO pOia AEMOHCTPALMAMM, HasHaYeHHe KOTOPbIX ABOAKO. C ONHOH CTOPOHMI,
CaMeL-XOITHH PEBHHBO CBOH T Y4aCTOK OT 0603Havas
CBOE NPHUCYTCTBHE, a TO U ArPECCHBHO Hananas Ha yyxaka. C Apyroi cTOpoHs, B ero
3ana4y BXOAMT H MPUB/ICYEKHE CaMKM Ha 3aHATBIA y4acToK. BriGopy nomoraer nonosoi
AKMOPOHIM B OKPACKe MAM KOHTYPAX OMIEPEHRA, HE TOBOPSA YXE O CEUHANBHEIX 3BY-
KOBBIX CUTHAnax y caMua, Urpaiollux ponb 6payHoro 3osa (TOKOBOE NeHue). OGuYHO
NPHIBIBHOE MeHHe Cor naeTcA 1 xapaxrep DEMOHCT Y nosmMraMHsix
BUIOB TaKH€ IEMOHCTPALMH CaMLOB YacTO GbiBAIOT FPYNIMOBLIMH M COTIPOBOXAAKTCS
CTLIYKAMH COMEPHHKOB B TIPHCYTCTBHH CAMOK, € KOTOPBIMH OHH BDEMSI OT BDEMEHH Crla-
PHBAIOTCA (MHOTHE KYPHHBIE NTHLBI, KYTHKH). ¥ BHAOB €O c1aB0 PaIBHTLIM MONOBbIM
AnMopdH3IMOM BpayHbIf TaHel O6BIYHO BLIMOMHANT 06a MapTHepa, CHHXPOHH3HPYS
CBOM ABMXEHUSA (A1b6aTPOCHI, ONYLUH, TUHTBKHBI}, OOMEHHBAACH PA3IHYHLIMH NIPEI-
MeTaMu (UaTUTH, TOraHKK), HMHTKDYS KOPMJTEKHe WK c6Op rHe3N0BOro MaTepuana.

Mocne 6padHbIX AeMOHCTPaLHit napa Win onnoaoT & cam-
Ka (y TIONKUraMHbIX BULOB) MPHUCTYNAIOT K NMOCTpoliKe THeana. Ha3HayeHue NTHYbEro
THEMa MHOrOOGPAa3HO: 3TO M YKPHITHE 1A KNAAKH K GyIyLIEro BbBOAKA (¥ NITEHIIOBbIX
TITHLL; 3T0 M HHKYBATOP, B KOTOPOM «HArPeBATENBHLIM JMIEMEHTOM> CIYXHT TENO Ha-
CHXMBAIOWEN NITHLIBI, 2 YTETUIEHHBIE CTEHKH THeana ABNAIOTCA TEPMOCTATOM.

CROXHOCTb CaMOM [HE3NOBOR MOCTPOMKK BO MHOTOM ONPEAENAETCA THIIOM H
POAOMIKHUTENBHOCTBIO PA3BUTKA NTEHUOB. TaK, ¥ BEIBOAKOBLIX NTHUL, OGLIYHO OYEHB
MAOTHO HACHXHBAIOIIMX KNAAKY M TeM CaMBIM 3alIMIUAIOMWNX € B NEPHOL HHKYGa-
UMK, BBUIYMTHBLIHECA NTEHLbE GLICTPO MOKHAAIOT THEIO M CREAYIOT 3a caMKoR. B atHx
CAydanX CHE3NORAs MOCTPOAKA MOXET COBEPIUEHHO OTCYTCTBOBATS, W A LA OTKNALbI-
BAIOTCA MPAMO Ha TDYHT, MHOLAA JIMLUL B CNeTKa MNOATOTORNEHHYIO AMKY. ¥ BHAOB C
NTEHUOBLIM THNOM PA3IBUTHA THEINOBOR MEPHOL PACTATHBAETCA HE TONBKO Ka NEpHON
HHKYGaUKH, HO K Ha NPOLOIKHTENBHOE BPEMA POCTA M PAIBHTHA NMOTOMCTBA — A0 BI-
neta. B 3THX cyyanx (y GONbLIMKCTBA NITHL) THEIOBAA NOCTPOAKA MOXET NOCTHTaTh
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BONBLIOH CIIOXHOCTH, COYETAs B ceBe YEPThl H XOPOLLO 32MACKHPOBAHHOIO yGeXHIIa,
M COBEPIUEHHOMO TEPMOCTATA-HHKyGaTOpa.

Tlo m "0 CEe30Ha TEPPHTC CTPYKTYPa NOMYNALMH OBbI4HO
PaIMBIBAETCH, ¥ OOBLEAMHUBLLHECH BLIBOOKM MOTYT COOGLIA KOPMHTBCA Ha OTPOMHBIX
TEPPUTOPUAX B TIEPHOL NOCACTHEINOBBIX KO4EBOK. ONMHAKO HEXOTOPhIE BUObI {cepbiit
copoxonyT Lanius excubitor, nyctensra Falco tinnunculus) [axe BO BPeMsA C€IOHHBIX
NePeNETOB K Ha 3UMOBKaX NIPOAONKAIOT OXPAaHATb BOKDYT ce6l HeGOMbILYIO TEPPHTOPHIO
B Ka4eCTBE OXOTHHUBHX YTOAHA — MCTOMHHKA MHLUEBBIX PECYPCOB. AMEPHKAHCKHHA
KpacHoronioBelit aaten {(Melanerpes erythrocephalus), 3uMys B WuTaTe MapuieHa, Ha-
KarnuBaeT OTKPBITHIC 3anachl XenyaeH, KOTOPhIE OXPAHSAET C TAKOH Xe arpeCcCHBHOCTBLIO,
KaK M THe3I0BbIE YacTKH Ha cepepe CLUA.

Pa3aMepbl IHE3IOBBIX TEPPHTOPHHA, OXPAHAEMBIX OT APYTHX ocobeit cBoero mMaa
(32 HCKIIO4EHMEM TTaPTHEDA), MOTYT BapbAPOBATh B LIMPOKHX (penefax — oT 3 M2y
cepeBpucToit yaiiku 1o 93 xm? y epkyTa {Aquila chrysaetos).

TIPHBA3AHHOCTb K OZHOM W TOR Xe THE3TOBOW TEPPHTOPHH, H3BECTHAS MO Ha-
3BaHMEM «HHCTHHKTA ZOMa» (hOmifg), MOXET COXPAHATBLCA ¥ HEKOTOPLIX BHAOOB Ha
TIPOTAXEHHH HECKONLKHX NeT. OCoBeHHO XapakTepHa OHa JUIA AHEBHBIX XHLUHHKOB,
aMCTOB, APYKX TQNEHACTBIX NTHU, MHOTHX BOPOGBHHBIX. KaK noKa3iBaloT AaHHbie
KOMbLEBAHNA, OCOBEHHO TECHO NPUBSIAHHEIMH K NIPEXHHM CHEINOBRIM y4acTKaM
0Ka3blBAIOTCSA CaMLibl. MeHee IPHBA3AHL K MECTAM CBOEMO POXUCHHS MOJIOIBIE [ITH-
Ubl; HaNPHMED, ¥ IEPEBEHCKHMX NACTONEK MHLLb 5 % MOJONBIX NTHU BOIBPALLAIOTCH Ha
TIpEXHHE MECTa,

HexoTopble BHABL CTOMb Xe€ NPUBA3aHBL K K 3HMOBOYHBIM TeppHTOpHAM. [Toxasaxo,
HarpuMep, YTo 10 22 % cePeBPHCTHIX YaK EXErONHO BOIBPAILAIOTCA HA MECTa CBOHX
NPHBbIYHBIX 3UMOBOK B LlIBeuuu Man Jauun. OAHa OKONbUOBAKHAA FOPHAR TPACO-
ry3ka {Motacilla cinerea) NATH NET NOAPAK BCTPEYANach Ha 3MMOBKE B OIHOM M TOM
Xe TopoicKoM cany B BomGee.

Ce3oHHbIE |, ycnosuit cylwect NOGYXAAI0T NTHU K CMEHE MECT
obutannn. Bonee 2/3 Bunos, rye: B C TONYLIAPUM, YIETAET IHMO-
BaTh Ha IOT M NPHMEPHO MONOBHHA STHX NTHI BO3BpawaeTcsa obparuo. JAns Esponsr
CYMMAapHOE HC/I0 NepesETHBIX ITULL COCTARASET He MeHee 4 - 107 ocobef,

TlepenéTht 3aNyCKAITCA HIMEHEHHEM JUTHHEI CBETOBOTO IHA M HAPACTAIOLUMM YXyll-
LIEHHEeM NOTOAHBIX YCROBMH. [IUCTAHLMM NEPENETOB COCTARMSIOT OT HECKOBKHX COTEH
KHIIOMETPOB (MHOTHE BOPOGLHHEIE MTHLIEI, OHEBHBIE XHIIMHKH) 10 6 — 7 THICAY KM
(BypeBeCcTHHKH, NaCTOYKH) U Aaxe 17 Thicsy KM (NonisipHas Kpaika Sterna paradisea;
puc. 154). Tpu 3TOM NTHLBI MOTYT PYKOBOACTBOBATLCH TONOrpadMYECKUMY HaEM-
HBIMH OPHEHTHPaMH, OLEHMBATb MOJOXEHHE CONHUA M CKODOCTh €10 CMELIEHMS N0
HeBocsony (15°/4), a B HOYHOE BpeMs MCIIOLIOBATh KapTy 36830HOrO HeGa. ¥ MHOrHX
BMA0B MEPRNETHBIX NTHLL, MO-BUIKMOMY, CYLIECTBYET BPOXAEHHAA TIPOTPaMMa nepe-
NETa, MOCKAABKY 4aCTO CTaphie H MOObIE NTHLbI OTNPARNSAIOTCH HA-3HMOBKY B PasHOe
BpeMst M HOCTHTRIOT OIHOR U TOM Xe LIENH HEIABUCHMO.

HecMmOTpA Ha 3aMe4aTebHyI0 CIOCOGHOCTD IITHLL K BBIGOPY AT cesx TIOAXOAAUIHX
MECTOOGHTaHHA, GQIBIIKHCTBO M3 HUX HEQQrOBEYHEL. OCHOBHBIC NPHYHHBI THOEIH
NTHU — NPEeCC XHIIHKKOB, PalopeHue rHE3N, Tonoganme, 6one3nn. ¥ KypHHbIX B
CpeaHeM TONBKO 44 % NMTEHUOB BBIKIEBLIBACTCH M3 AMLL, H M3 HUX 20— 50 % rubHer
B MEPBBIE XE MECALB CAMOCTOATENLHON XU3HH. YpoBeHb oGIIEH €XEeronHoi cMepT-
HOCTH B3POC/IbIX NTHUL M NTEHUOB CHIABHO BAPBUPYET ¥ PAIHAIX BHIOB M COCTAWIAET,
HampuMep, Y MeNKHX BOPOGLUHBIX M MHOIMX ryceobpaansix 0o 40 — 60 % nau naxe
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Puc. 154. MapupyTht HHETO nepeséra Kkpauxu Sterna p isea. CephiM 3akpa-~
weHa ofNacTh THEIIOBARHA

75%. B TO Xe BpeMs y CTpHXeft 3Ta BeIMYMHA He nmpebbiliaeT 10 %, a y HEKOTOPKIX
TIMHIBHHOB H TPYGKOHOCHIX MOXET CHHXATBCA 10 3—7 %. BBICOKaA CMEPTHOCTb OBbIY-
HO KOMIMEHCHPYETCA YBETHYEHHEM YHCTIR AIMLL B KIaAKe M TIOBTOPHBIM FHEANOBAHHEM
B TeYEHHME Ce30HA. TaK, HEKOTOPbIE BHIB CHHHLL, YPOBEHD EXETONHON CMEPTHOCTH Y
KOTOpLIX AOCTUraet 72 %, MMeIOoT ABe KIaAKH B Ce30H Mo 10 AnLL B XaXa0#H, a nosoas
3PEOCTb HACTYMAET Y FOKOBANIBIX NITHL. DTH NOKA3aTENH HEOTMHAKOBb! LIS PAIHBIX
nonynsuuf. Hanpusep, B BennkobpuTaunu Anwb 7 % THEIAALIKXCA Map BOALUINAX
CHHHMLL IAI0T MO Ba BHIBOAKA B I'Ofl, Torna Kak B Hunepnannax — 35 %. Ha Bpuranckux
0CTPOBaX YPOBEHb CMEPTHOCTH rolyBoM N1a30peBKH COCTaBaAeT 73 % Npu cpenHeh
BEAMYMHE KIANKH 16 AKL, Toraa kaK B Mcnanun — 41 % ¥ L1ecTb AHL COOTBETCTBEHHO.
B ue10M Y GORBLIMHCTBA BHAOB NTHL TOABI 8] oA
BEJIHYHHB! {TTHKH) YEPENyIOTCA ¢ MEPHOAMYHOCTBIO 4 — 10 JeT.

Paznoolpane, pAacnpoCTPaHOHNS 1 OGPAI MHIHN
COBPOMENHBIX MTHY

H3pecTHBIX B HACTOALIEE BPEMS NTHU, X H by el PYIOT
B npa nomiacca. [Toxknace fwepoxsocTsie {Saururae) BKIIOYAET APEBHHX NTHIL
(Archaeornithes), K KOTOPbIM OTHOCHTCH APXEONTEPHKC, 3aTeM 3HAHUHOPHHCOBLIX
(Enantiomnithes) 1, HakoHew, Koudy1 (Ce it is; cM. ¢. 365) € Hestc-
HBIMH POINCTBEHHBIMHU CBAIAMM. Bee Teny Kiacca o6 -
¢ B rpynny CospemexiHsie NTHULl (Neomithes) noaxnacca Beepoxsoctsie {Ornithurae),
BKJIIOHAKOIIETO 29 oTPsnoB M HacunThiBawowero 8 600 BHooe. K BeepoXBOCTBIM MTHLAM
OTHOCAT ¥ PA IPYIIN BHIMEPLIMX NTHL (cM. ¢. 367) menoporo (Odontognathae) u Gonee
MOYIHETO BpeMeHH (Aepyomithiformes, Dinornithiformes).
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Haaotpsa ApeBHeHEGHbIe NTyubl,
uau NaaeorHars (Paleognathae)

B 2Ty Ipynny TpanMi¥oKHO BKTIOHAKOTCA OTHOCHTENBHO NPUMUTHBHBIE (apXal4Hble)
HeneTalllHe NTHLUL — Beckunesble {pHc. 155}, win beratowue {Ratitae: adpuKaHckuit
CTPayC, HaHAY, 3MY, Ka3yapsl M KHBH), @ TAKXE OWH OTPAM SETAlOWMX NTHU — TuHa-
MmyobpasHbie. ONHO H3 NPOARIEHHH WX aDXaHYHOCTH — MaTYpPOHATHOCTS (cM. c. 330).
Bce oHM cOGMPAIOT OTHOCHTESILHO MENKYIO D06BI4Y KaK XHBOTHOMO NPOHCXOXIEHHA,
TaK W PacTHTENBHOTO (B MeHbLIEH CTEMEHH — KHBH H TUHaMY).

Puc. 155. Cxener adpuxanckoro crpayca
{Struthio camelus).
1 — nepabt TpynNOA NO3BOKOK; 2 ~— CKENeT py-
Kpuna; 3 — XOCTb;
4 — NOGKOBAA XOCTY; 5 — CNATHILIHAA KOCTh; 6 —
CPOCIIMECA BEPLLIHHB SOBKOBHX KOCTEA — BTOPHH-
HBLA NOBKOBMIA CHMGH3 (ELHHCTBCHHMA Cayyai
cpeny NTHU), 7 — Manasn GEpUOBas KOCTh, NPH-
POCLLIAR KOHLOM K THGHOTAp3yCY; & — HHTepTap-
321LHbIA CYCTaB; 9 — FPYLHHA, HE HMEIOWER KHA:
0 — - x
0CTaToK KMIOMKUM; /2 — nonatxa; [11— IV — wo- > XY ob
Mepa nanbues cToMH m m v
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Otpaa Crpaycoobpasmeie (Struthioniformes)

EAMHCTBEHHBIR TP Teb [PYNNbl — uit cTpayc {Struthio camelus;
puc. 156, /) — HanGonee HIBeCTHBIN BHA H3 YMCIa GeCKueBbIX. ITO CaMas KpynHas
H3 HbIHE XHBYLLIHX TTHLL CaMUbl ahPHKAHCKOrO CTPAYCa NOCTHIAKT B NpHpose 2,5 M
B BBICOTY ¥ Macchl 90 Kr. CaMmuibl HMEIOT 4EPHO-GENYI0 KOHTPACTHYIO OKPACKY, CAMKH
OfIHOTOHHBI. KpbiNba YCTPOEHB! B MIPHHLMITE TaK XKE, KaK Y JETAlOWMHX TITHL, HO He-
BEJIMKH MO paiMepaM (CM. puc. 155, 2), a nepbs, BKIIOYaA MaxoBble, He 06pasyoT
TPOUYHBIX-DMAXaN, NOCKOALKY WX GOPOAKH He cuerUieHsl. [pyAnHa naocKas, WHTO-
BHAHan (CM. pHc. 155, 9). Ha 3anuux xoHeyHocTax — no Asa mansua (111 u IV). Ha-
CeNAIOT apPHKAHCKHE CTEMH H CaBaHHBI K I0r0-BOCTOKY OT Caxapbl. MOHOraMbl Mk
noauramsl. OTkIanbBalOT 6— 8 kpynHbix fuu (o 1400 r), KOTOpLle HaCHXKHBAOT K
CaMUBI, ¥ CAMKH B TEYEHHE 6 Heness.

Orpsia Hanayo6pasdbie (Rheiformes)

PaanuualoT 1Ba BUAA, HACENAIOWAX PaBHKHb! (namnibl) KOxHoOW AMepukH. OT ad-
PHKAHCKOTO CTPayca OTKYAIOTCA TPEXNANBIMH JATHHMH KOHEYHOCTAMH, CTPOEHHEM
Ta3a ¥ HEGa, KMEIT Gosee MeJIKME pasMephl (BbicoTa He Gonee 1,3 M, Macca no 40 kr).
OKpaCKa OMEepEeHHA ONHOTOHHAA, Gyponam-cepax. Heckombko caMoK OTKIANbIBAKT
10 — 30 suu B onHo rHesno. HacuxupaeT xianky (35— 40 aHed) U BOAWT NTEHLOB
TOMBLKO CaMel.

Otpsa Kaayapoobpasseie (Casuariiformes)

Bxuniovaer Ba cemefictBa — IMy (Dromaiidae) u Kaayapossie (Casuariidae). Ot-
JIMYAIOTCA TPEXNATHIMM JANHUMH KOHEYHOCTAMM, PYIHMEHTAPHBIMU KDBUILAMH, OT-
CYTCTBHEM PY/NIEBBIX TIEPLEB H CABOEHHBIMH KOHTYPHLIMU NEPLAMH. BOPOAKH NHUIEHE!
KPIOHOUKOB, ¥ Nepebst 06pa3yloT phixible Onaxana.

ABCTpUTHACKHE My JOCTHrawT 1,5— 1,8 M B BLICOTY H Macchl a0 60 kr. Hacensiiot
TPaBSIHMCTHIE PABHHHBI M OCBETNEHHDIE N1ECa, NIHTAAC DPYKTAMH, KOPELIKAMHU, TPABOK.
B Gpauublit Ce30H camell H3NAaET rPOMKHE KpUKH. MoHoramel. Camxa OTK/IankBaeT
7— 12 anu (no 650 r), KoTopsle caMell BLICHXNBAET 56 aHel. [TonocaTuix NTEHUOB
BOISAT M OXPAHSAIOT 063 poaAMTENs.

Jlns TpEX BUIOB Ka3yapoB XapaKTePHO ONepeHHe YEPHONO UBETA C APKO OKpalleH-
HBLIMH CepEXKAMU M TONbIMH YYaCTKaMM KOXHM Ha lwee. Ha ronose — BBICOKHH KOCT-
HBbIi lWTeM. PynMMeHTapHOe KPbUTO HECET 3 — 5 ITHHHBIX FONbIX CTEPXHER — OCTaTKH
MepPBOCTENEHHbIX MaxoBbIX Nepbes. O6uTatoT B necax Hosoit I's#Hen, ceBepa ApcTpa-
JIMM M Ha HEKOTOPLIX COCEAHMX OCTPOBax. CaMKH OTKIAAbIBAIOT 3 — 8 TEMHO-3ENEHbIX
ML, KOTOPhIE HACHXHBAIOTCH 49 — 52 nHs.

Otpsa Kusnobpasrbie (Apterygiformes)
KuBm (TpH DHA2) HacensioT KYCTApHHKOBLIE 3apocin Ha oGoux o-Bax Honoit 3e-

AanAMKM ¢ o-Be CTbioapT. [laKHa Tena camoro kpynHoro — 70 cM. Hork Tpexnansie.
PynanMenTaphbie Kpbiiba 0603Ha4eHb! Ha Teie He6obLWHMH Ny4KaMH niepbed. Hoaapn
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Puc. 156. pencTaBuTeNy paIHbIX OTPSAOB COBPEMEHHbIX NTHLL
7 — apuKaHCKWT cTpaye (Struthio camelus), oTpax Ctpaycoobpamme (Struthioniformes); 2 — Timawy
(

(Cropuretus vori orpan T Ti 31— rarapa (Gavia immer).
oTpan Iz (Gavil (Puffinus di ompa
Bypene: { it S5— TIHHIBHH { Jorsteri), otpsa
s « i 6— {Anchinga rufa), otpan Tenuka-

e ( 7— anct-pasin (Anastomus lamelligerus). otpag Awcto-
obpasHbie (c,mnnrmme:) 8 — obuknoncuwan nwims (Boraurus stellaris), oTax AuctooGpasme (Ciconi-
iformes): 9 — cxona { Pandion hali otpsa C « 10—

pasqux(mrmm bonasia). orpxa KypooSpasiime (Gallformes): /1 — rcteas unmy (Cygnus ofon). oo
12 *ypawis (Balearica pavonina), oTpia Kypanteobpas-

Wt (Graiformes): 13 —— obwxroncrmi 6exac (Gallinago gallinage). oTpwx Paasixoobpamse (Char-

adriiformes), nootpwa Kynwxw (Limicolae); 74 — cepeSpwcran wailka {Larus argentatus), OTPAL Pxan-

Xo06pasue, notorpal Yakkosse (Lari): /5 — oBuxHoperwl Tynuk { Fratercula arctica). oTpRa Paca-

Koobpaitie, noroTpax Ynctixonse (Alcac); /6 — BenoBpoxuit pasox (Prerocles alchata). otpaa Tony-

Geobpasusie (Columbiformes); /7 -~ nonyrait xaKo (Psittacus erithacus), otpax [lolyracobpasmbie
18— (Geococeyx: orpa Kyayu-

X00GpasHsie (Cuculiformes): /9 — 11orspuas cona (Nycrea iaca}, oA C i

20— H k030104 (Cap) . otpan (C

21 — oBXHORE RN CTPHX (Apus apus), oTpsL (A'pn)(eoﬁpa_muc (Apodiformes); 22 — ynon { Upupa

epops), orpsia Paxuieobpasnmie {Coracitformes); 23 — Sanbiol nécrpuit asten { Dendrocopos mojor, oT-

pan Aatnoo6pasusie (Piciformes): 24 — keapouxa (Neuifraga cu orpsia B

( 25~ u6He (Th ompax (Cic

TAHYTCR BHYTPH pamoTekH B YIKMX KaHanax (rMyBOKHX 3aMKHYTHIX Xejnobkax) no
KOHLIA JUTMHHOTO, CAErKa HIOTHYTOTO KMOBA, OKPYXEHHOTO B OCHOBAHHH ITHHHBIMK
«lueTrHKamm». O6pas ¥uanu HOYHOM. TTHTAIOTCS NPEUMYLIECTBEHHO YEPDAMH U JTH-
YMHKAMK HAaCEKOMBIX, KOTOPLIX OTBICKHBAIOT, NIO-BHANMOMY, C TOMOLUbIO OBOHAHHS.
CamKa oTKNANbIBAET B HOPE [1BA PEKOPAHO KPYMHBIX AlLa {10 11 % Macchl Tela MaTeph),
KOTOpbIe Hacuxubaer 75 — 80 nuei.

Otpsa TuHamyobpasueie (Tinamiformes)

OtpAn Bxnioyaet 42 BuAa, IHASMHYHBIX UIA FOXHOA n LieHTpanbHolf AMEPUKH,
NpUMep — KpacHOrpyasi#i CKpLITOXBOCT {Cryprurellus variegatus, puc. 156, 2}. Jle-
TAIOT ILTOXO M HEOXOTHO. [10 CTPOCHMIO HEBA HAMIOMHMHAIOT HAHAYOGPa3HBIX, HO KOH-
TYpHbIE NePbfl YCTPOEHB! HHAYe. 110 NKTAHKIO H THIY THELIOBAHHA B UEIOM CXOAHbI
C KYPHHBIMH, HO NOTPEEISIOT MEHbLIE PACTHTENbHBIX (OCOBEHHO NNCTOBBIX) KOPMOB.
HacuxupaeT knaaky (19— 20 aueii) ¥ BOAWUT MTEHLOB caMell.
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HapoTpsa TunuyHbie, nAM HOBOHEGHbBIE, NTULL!
(Neognathae)

Otpsa farapoobpasHbie (Gaviiformes)

PaanuyaoT naTh BUOOB. JOCTATOYHO KPYNHbIE NTHLb! C THHOHA TeNa 40 60 — 85 oM
M Maccoi 710 4 Kr, KaK nojsApHan rarapa (Gavia immer, puc. 156, 3). ITo cyure bak-
THYECKH TIOMIAIOT Ha GPIoXe, BHIGKPAIOTCA Ha Geper TONLKO IR THE3NOBAHKA, HO 3aTO
NPEKPACHO TIIABAIOT K HBIPAIOT, 06BIYHO OCTaBAACh oA BOAOH f0 30 —40 ¢, a HHoraa H
10 3— 5 MuH. [IpH 3TOM KCTIONBIYIOT TOMBKO 3a0HME KOHEYHOCTH C TPEMA NabLUaMH,
COEMHEHHBIMH NIEPENIOHKOM. BeTpeyaoTes no el yMepeHHOMH H apKTHYECKOR 30HE
CeBepHoro pHS, TP TBEHHO Ha MPECHbIX gmax. MuTawoTca priboi,
6eCrIo3BOHOYHBIMH H 3¢MHOBOAHbIMU. MoHorambl. Herny6okyto AyHKy rHesna (y caMoi
BOJBI) CNErKa BHICTHNANOT TPABOH MM BONOPOCIAMH. B Kianmke ABa nNpoaonrosaThix
situa nATHHCTOM okpacku. Hacixupaior 06a porutens 25— 29 aueit. Bouynusinecs
TITEHUb HAYMHAIOT TNIABATH B TOT XKe AEHD, 2 Yepe3 2 —4 IHA yXe HbIpAloT. Taraps!
CYHTAIOTCA OAHOH M3 HauBonee APEBHHUX IPYIN CPEAH COBPEMEHHBIX TITHL, HIBECTHBL
C MEJIOBOTO MEPHOMA.

Ot1paa NorankooGpasHuie (Podicipediformes)

PaanuvaloT 21 BUO B npeaesnax oOHOro ceMeitcTea. [ITHUBI CpeAHero pasMepa ¢
CHABHO CIBHHYTEIMH HA3ad NaNaMH, Y4TO IPAKTHYECKH JHIUAET HX CTIOCOGHOCTH nepe-
ABHraTLCA MO 3eMAE. 3aTO XOPOLIO NNI2BIOT W HLIPAIOT. Ha famax nepenoHoK Her, Ho
Kaxablit H3 4eTBIPEX NATLLEB CHAGXeH OTAENBHOR ynpyro#t oTopoukoit, dopMupys
YIUIKHEHHY!O JIOTIACTh, XBOCTOBEIE MEPbA YKOPOUEHb! H MPAKTHYECKH HE BBLISAAOTCH
CPEaK COCEAHHMX KOHTYPHBIX. OnepeHHe MATKOE, [UIOTHOE, B 6padHbli CeA0H IPHHUMAET
HapAAHYIO OKpacKy. OGHTaTe/IH YMEPEHHOTO NOACA — MEPENETHBIE NTHUbE, TPOMHYE-
CKHC BHAB! OCEATbI. MHOTHE PacnpoCTpaHEHR! BCECBETHO, HO B KOXHOM! AMeprke Ha
BbICOKOFOPHBIX 03EPAX CYWECTBYIOT SHAEMHUYHDIE DHAbI.

THE3na CTPOST Ha BOZE B BMIE MJIABYYETO NAOTHKA, AKL B knanke ot 3 a0 10. [TteH-
Ubl BRINYMASIOTCA YePe3 3 — 4 HENEH IPAYHMA 1 TIOKPBITBIMM NyXOBbIM NepoM. Cpasy
e CMOCOBHLI 112BaTh CAMOCTOATENBHO, HO HEPEAKO B TeHEHHE | — 3 Hemenb AcpXaTces
Ha CIHHE poanTesied. KpYITHBIE NHTAIOTCA NPEHMYLLIECTBEHHO PbIGOH, MEIKHE — Ha-
CEKOMBIMH, MOJLTIOCKAMH H PaKOOGDPAIHBIMH.

O1psa BypesecTHukooGpasHeie (Procellariiformes),
uan Tpy6koHocble (Tubinares)

PaanuyaioT 92 buaa, OGLEAHHAEMBIX B YeThipe CeMeACTDa; LEHTPANBHOE HI HHX —
BypepecTHrkoebie {Procellariidae). INMpyMep — cpeanaeMHOMOPCKUA GypeBeCTHHK
(Puffinus diomedea, puc. 156, 4). Mopckue NTHUBI ¢ ANMHON Tena ot 18 (TaidyHHMK-
GynbBepur Bulweria) no 90 cMm (cTpaHCTBYWOIHA anbbatpoc Diomedea exulans) n
PaIMaxoM KpbllbeB COOTBETCTBEHHO OT 30 oM 110 3,4 M. Pamdoreka cnoxna no gopme,
TOAPA3AENEHa Ha HECKOMbKO MIACTHHOK M 3aKaHYHBAETCA MOLIHBIM KPIOtKOM. Oteep-
CTHA HO3APEH OQOPMIEHE! B BHIE TPYGOK. B YIKHX M IUTHHHBIX KPBIIBAX BENMKA A0S
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npearuiedss, B HEM 00 40 KOPOTKHX BTOPOCTENEHHBIX MaXOBbIX Nepbes. TpyGkoHocke
BCTPEYAlOTCA 1O BCeM OKeaHaM, BKIIOYas TPHMONApHbIe obnactu. Bonee Kpymubie
TIPEACTABHTENM — ANLGATPOCH — MOMLIYIOTCA HCKMNIOUMTENBHO MIAHKPYIOIIMM NOTETOM
(AMHaMHUYECKHM MapeHHeM; cM. paHee ¢. 310}, MO3TOMY MpHUAEPXUBAIOTCA paloHOB,
TAe TOCTOSHHO AYIOT CHBHBIE BeTpbl. Ha cylle NpoBOAAT TONBKO IHE3NORON Mepuon.
THeanATcA Ha CKAMUCTBIX Geperax U HEGAMBUWHX OCTPOBAX, MEIKHE BUABI — B HOPAX.
MoHorambl: OTK121bIBAIOT LB OAHO ARLO (anbGaTPOCL! — OAMH pa3 B 2 rona), Ha-
cu. Yy pbix — Ganee 2 KopwmsTes Menkoit peioit, kanbMapaMu
H TUTAHKTOHHBIMU padKaMi.

O1psa NuHrsMHoo6pasHeie (Sphenisciformes)

BinouaeT onHo cemMeiicTeo [TuHreHHoBbe (Spheniscidae) ¢ 17 suaamu. Pacnpoctpa-
HeHbi B KOXHOM nonylwapuu no noGepexbsM AHTapKTHARI, FlaTaroHiH, ABCTPanHH,
Tacmanuu, Hopolt 3enanaun, KOxHoM ADpHKH U HEKOTOPLIM OKEaHHMYECKHM OCTPO-
BaM. JIMIIB OANH BHE (rananarocckuil MUHTBUH Spheniscus mendiculus) BcTpedaeTcs K
CeBepy OT 9KBaTOPa — Ha [alamaroccKMx ocTposax. Ls BCeX MHHTBHHOB XapaKTepHO
COXPAaHEHHE MORBUXHOCTH MEXAY TYNOBHUIHBIMH MOIBOHKAMH, OTCYTCTBHE MTHEBMa-
TH3ALKK CKENETa, NPeOGPaIOBaHHE KPBUILED B ACThl. TPH NEPefHMX Nanblla daaHeR
KOHEYHOCTH bl NNABATENBHON a1 naneu tapeH. Kon-
HTYpalMs CWIBHO YKOPOUEHHOM KOCTH LIEBKH BbINAET MPUCYTCTBHE B €€ COCTABE TPEX
UMOCHeBbIX KocTeH. Hoanpy B paMcoTeKe NOYTH HAK NOMHOCTLIO 3aKPHITH. KopMsaTes
HCKNIOUUTENBHO B BOAE — 300TUIAHKTOHOM (KPHJIEM), MOTIOCKAMH {KanbMapaMH}
U pbiGoRt. THE3NATCA Ha MecuaHblX, TAMEYHBIX AW CKaNbHLIX Geperax, HHOTAa — B
HeryBOKHMX HOpaX, YCTpauBas MPUMHUTHBHbIC FHEINA U3 TPABbl M KAMHEH MM WH-
XyGUpYA eRMHCTBEHHOE ANLO Ha Nanax (KaK, HanpHMeEp, HMITEPAaTOPCKHA MUHTBHH
Aptenodytes forsteri; Ipu 3TOM NTHUB! CTOAT Ha by, puc. 156, 5). HacuxusaHue
anutcsa 33— 64 gHsa. Tlo MM Ce3oHa HMA MHOTHE BHObl COBEPIIAIOT
JUIUTENbHBIE MUTPALIMK B OKEaHE K MECTaM Haryna.

Otpsaa Neankanoo6pasHeie (Pelecaniformes), uau Becaoxorne
(Steganopodes)

BonHble NTHLLI, Y KOTOPHIX [11aBaTeNbHAS NMePenonka OObeAHHAET BCE YEThIpE
nanbua. OHM KOPMATCS HCKIIOUNTENLHO PbIGOit, KOTOPYIO SOBAT KaK B NIPECHOMH, TaK H
B MOPCKOH Bofle. Painnualor wects ceMeicTs ¢ 57 BHOAMH, BeCbMa pa3HOOGPa3HbIMK
110 BHEWHeMY OGIKKY, criocobaM OXOThI, THEINOBOMY pexuMy. PaszsuTHe notoMcTsa
OCYIIECTBAAETCA B OCHOBHOM IO NTCHUOBOMY THITY C AOATHM NEPHOAOM (IIO 10 Henenn
y TIEAMKAHOB) BBIKAPM/TMBAHMA DRIBONKA.

Boizensiemuie B ocoBoe cemeiicTBo Phaetontidae u naxe B nonotpsaa ®a3ToHs —
CPEIHHX Pa3MepoOB CBETIO bie NTHLBI C Hefx H TIPOCTBIM MO GopMe
KTIOBOM M JUIMHHBIM XBOCTOM BHEWHE HAMOMWHAKT YaeK. [TMKKPYIOT B Mope 3a
KOPMOM Ha [YGHHY 0 MeTpa, THE3MATCH B YKPLITHAX OJMHOMHO HAH HEBGONBIIMMH
TPYnIiaMH, IITEHLIb! BUIYTUIRIOTCA 3DAUHMM W B ITyXY.

W3 npencraBuTeneit 0CTANBHBIX CEMERCTB 3TOrO OTpsiia HaubGonee apxaniunst Ope-
rathi {Fregatidae), 4€pHbIe NTHLBI C UTHHHBIMH LIMDOKHMH KDbUIbAMH, BHJIBYETHIM
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XBOCTOM K HECOPA3MEPHO [UIMHHBLIM TPAMbIM KITIOBOM, HMEIOWHMM Ha KOHLE DEIKO
OTOTHYTBIA BHHMI KPIOYOK. Y CAMLOB CTIEPENH Ha Liee KPACHBIA My3bIph, PadLyBaeMblil
pH GpadHbIX AEMOHCTPAUHAX. [IpeKpacHble NETYHBI, HO ILIOXO [L1ABAIOT (3alHHE KO-
HEYHOCTH OYEHDb MaNTbl), HE HBIPAIOT, AOBBIBAIOT KOPM B TIONETE, B TOM YHCJIE CXBATHIBAA
€0 ¢ BOMbI, € 3EMAH Ha NOGEPEXbAX, OTHUMAIOT ¥ APYTHX NTHL (KIENTOMAPASHTHIM).
THe3aaTcA PacCeAHHLIMK KONIOHHAMK Ha KPYNHbIX KYCTaX H CKANAX, BBIPALIHBAIOT 33
CE30H TONBKO ORHOTO MTEHUA.

Baxnanosble (Phalacrocoracidae}) — BbhlcOXOCNELHANHIHPOBAHHbIE NOLBOAHbIE
OXOTHHKH, Kax NpaBUJIO, YEpHBle. CHIBHBIA KITIOB ¢ KPIOYKOM Ha KOHLE MO3BONAET
MM JOBUTb OTHOCHTENBHO KPYRTHYIO PbiBy. [De6yT 3anH1MH KOHEYHOCTAMH, HCTIQMB3YS
XECTKHHA XBOCT D KAauecTBe PyIs MYBHHML.

Onywessle (Sulidae} — HeCKONBKO GoMee KPYMHLIE PHOOMOBbI C IPAMBIM KJTIOBOM H
0c060 o6TeKaeMbiM TENOM. TTHKHPYIOT ¢ 6OIBLIOR BLICOTBI H BXOAAT B BOLY Ha GOMBLIOH
CKOPOCTH, NO: HM elé Tb 0OOBIYY NOA BONOH ¢ MaHEBpPaMH 1O
CNOXHON TPaekTOpHH Ao 10 M AnHHOH.

2 A b

Anhinga rufa,
puc. 156, 6}, obnanalolure TOHKHM KJTIOBOM M OXOTHHYbeH nopankol, Ganxe K Baia-
HaM. [TpecnenyloT pbiby Noa BoAOH B HETNYGOKHX NPECHOBOTHBIX BOXOEMAX H HAHOCAT
KOIOWHT YIap, HaHK3bIBaA A06bIYY Ha KI0B. [lepen NpOrNaTbiBaHHEM PHGKH JIOBKO
nonbpacklBaeT e€ BBEPX M JOBHT B Bo3dyxe. [ITeHel ONTO TPEHHUDYETCA B rHE3le,
MOHINUPYA KOPOTKOH MaNoYKOif.

NMenuxaHobbie (Pelecanidae) — o4eHb KPYMHBIE NTHUB ¢ OTPOMHBIMH KDLUTBAMH,
UIMPOKO HCTIONB3YIOWNE CTATHYECKOE NaperHe (CM. ¢. 310), KOTOpbiE, Kak NPaBIIo,
He HHPAIOT, @ Wb BHTAMHBAIOT BHHI [UIMHHYIO 1IEI0, KYBBIPKAACh Ha BOIE BBEPX
XBOCTOM. [THkHpyeT 3a nob| # TONBKO # no B6ypHft Nenukan
(Pelecanus occidensalis). Ocoboe OpyAue NOBa NEMTMKAHOB — MPOCTOPHBIH NOPNOBOMH
MewoK. Tako# KToB-Ca40K XBaTacT HOGBIYY BMECTe C HECKONBKHMH JIMTPaMH BOIBI,
4TO MOHHKAET €r0 YYBCTBHTENIBHOCTb K NPOMAXY.

O1psa AuctoobpasHbie (Ciconiiformes)

B GonblmHcTBe — KpynHeie NTHUbL, 110 BUIOB KOTOPEIX OGBEIMHAIOT B YETHIDE
cemeiictpa. OTTHYaloTCH 1L HOTAMH C TApHOH [L1aBaTeNbHON nepe-
TIOHKO MEXAY OCHOBAHHAMH NanbueB. KIoB LIHHHbIA, Y GONBIUIMKACTBA — TIPAMOI.
Ules wninHHaA, B NONETE BLITAHYTAa WM S-06pa3Ho cioxeHa {y uaneis). MoHOramsl,

3M HE Trenust TCA 110 TOMTYBb! THIy.
MHOIHE BHABI CKIOHHBI K KONOHHANBHOMY THEIIOBAHHIO HA NEPEBbAX HIH HA CKAnax,
KDYTHBIE ITEIM LWIHPOKO HC! CTaTHueckoe napenye. Pacnpoctpanenst
BCECBETHO, 32 HCKIIOUEHMEM NPUITQIAPHBIX 06acTeH.

U6 {cemeiicro Tt iomnithi — NITHIULI CpeaHeH BeMHMHbI (¢ Maccol Tena
01 0,5 1o 2 xr), obnanateny LIMHHOIO, QyrooGpa3HO HIOTHYTOIO KoBa. B OCHOBHOM
TIOTPEOHTETH MEIKHX GeCTO3BOHOYHBIX, IMIABHBIM 06PajoM B OKONOBOIHBIX GHOTOMAX.
B nomcKax [OGLIYH IIPOLLYTILIBAIOT KIIOBOM PaVIHYHbIE CYGCTPATH — PHIXMIBIE, BAIKHME
H faxe CBOGORHYIO BONY (XapaKTEPHO IS KOMITHU C YETIOCTAMH B BHIE JONATOK).

Tpencrasuteny cemelicrpa Aucrobsie (Ciconiidae) kpynHee nGucoBeix, Macca Tea
1 —9 xr. COOTBETCTBEHHO OHH H0OGBIBAIOT 60/16¢ KPYIIHBE KOPMOBBIE OGBEKTH, Cpeay
KOTODBIX IOMHHHDYIOT — pbifa, SLUEPHLLI, IMEH H MENTKHE
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3DEPBKH, XOTH BaXHBIH KOMNOHEHT COCTABAAT K e cap:

LnuHHBIA ¥ Yalle BCEro NPAMOA KOHHYCCKHI KITIOB NPEeBPALIEH B Maﬂunynn'rop u
rapnyH I NOBTH DBIGb HIN ADYTHX NPOBOPHBIX XUBOTHLIX. AGpHKAHCKHHA anCT-
pasuHa {Anastomus lamelligerus, puc. 156, 7) CXOIALNMUCA TOA YI/IOM BepPLIHHAMH
H3OTHYTHIX HETIOCTEH JOBKO H3IBNEKAET TeNa KPYMNHBIX NPECHOBOXHBIX GPIOXOHOrHX

MOJUTIOCKOB, MPAKTHYECKH HE fIC Mapaby (L ilos), onHu M3
HauGoiee KPYSTHBIX NPEACTABUTEIIEH OTPSLAA, YaCTHYHO YKIOHWIHCD OT NPAMOH KOHKY-~
PEHLMH C APYTHMH OXOTHHKAMH Ha nobbIYY, CBOIO KOp

HHLLY 32 CHET KIENTONAPa3NUTHIMA, a TAKXKe M0Tp oT6p: B 3 X

TYHKTaX ¥ NananH.

¥V uanens (cemeficteo Ardeidae) konseBHAHas o6 TeKkaemass ro10Ba U pe3ko BhIGpa-~
ChiBaloLIasA €€ BNEPEN CKAANHAA LEs CTeuuan i B HH TapIyHHBIX
yAapoB. 3To «OpyXHe» NOCTATONHO 3hheKTHBHO NS OXOTbl HA PLIBY (pexe — naAry-
LIeK, HACEKOMBIX) YXe TIPY MATbIX Da3Mepax NTHLb, HAYWHas OT Macchl Tea B 100 T
(y Mot BLINK, HAKM BOMUKA, fxobrychus). HOUHON OXOTHHK, OGBIKHOBEHHAS BbIMb
(Botaurus stellaris, puc. 156, &), 6narogaps cBoeit OKpacke K cneLHbHYECKHM Mo3aM
TIPEKPACHO MACKUPYETCA THEM B TPOCTHHKOBOM KPEMH.

Mpexae k ancToo6pa3HbiM MPUNHCISNN Talkoke KWTornaea {Balaeniceps rex), Ho
HEIABHO N0 DE3YNETATAM MONEKYIAPHOIO AHAN3A T CONHINH C MeMKaHaMy. Coonm
OTPOMHEIM KIIOBOM B pOpME GOTHHKA OH NIOBUT HA MENTKOBOIHBIX aPUKAHCKHX Gonio-
Tax MHOTONEPOB ¥ NPOTONTEPOB, MPHUEM, KAK W METHKAHBI, CXBATHLIBACT HX BMECTE C
MaTepHaNOM OKDYXaloUIeH CPEabl, B IAHHOM ClTydae — C OXaNKo# 3eNEHH, B KOTOPOH
TIPAYYTCA 3TH PhiGHI.

O1psa DAaMUHroo6pasHbie
(Phoenicopteriformes)

Kpynusie BEICOKME NTHLBI (4ETHIPE BHAA, MACCA TENA IO 4 Kr), BHEWIHE HAMOMH-
Hawwme aucToobpasusix. ONHAKO y (AaMHHIO MaTbLbl COCOMHEHB! MOMHON IL1aBa-
TenbHOM nepenonkoi. Yenioctu o6pasyior secsma 3 heKTHBHEIR LeANAbHBIR annapaT
M1n c6Opa MENKHX BOAHBIX XMBOTHLIX K faXe OXHOKNETOUHBIX BofopocneRt. Takoi
PalUHOH CMOCOBCTBYET HAKOMEHHIO B OPTAHH3IME KAPOTHHOMIOB, H3GHITKOM KOTOPBIX
oBycnoBneHa KpaCHOBATasA OKPacka onepeHus. Ko pe3ko 3arHyT BHH3 Ha cepeanHe
JUTMHBI, 4TO NO3BOMSAET BEICOKOHOTOM IITHLE TOPHIOHTANBHO NOJHOCHTD €10 K BOIE
(BepxHel HEMIOCTHIO BHA3) H (POPMHDYET HENOBTOPHMBIH N1podmab raosrl. Banburyo
HACTL MOBEPXHOCTH KIIOBA 06PA3YET TONCTAS HMKHAS YENIOCTh, BMELIAOLAs OBLIHp-
HYIO KaMepy Hacoca ¢ peKOpAHO KPYMHBIM /UTA NTHL SIBIKOM B PONM TIOPLUHA. Y3Kast
BEPXHAS HEMOCTb LNYGOKO BXOMMT B pacllen HUXHEM, B WUHPOKOR 30He BIAUHMHOTO
KOHTaKTa MOBEPXHOCTH 0GEUX MOKPBITE MENKHMU [TOCKMMH DOTOBLIMHM LIMITHKAMM,
obpasyownmm GUALTP.

BTH NTHLL HACENSIOT MPECHBIe M conéxple Bonoémsl Enponst (KaMapr), Cpeanei
A3sun, menkosonbst Kacnius, osépa Adpuku 1 Manarackapa, BeICOKOTOpHEIE {4 000 M
Han ypoBHEM MOpf) BonoéMbl B GONHBHACKHX Aunax. IHé3na cTposT M3 Hra B Buae
BBICOKOM KOHHYecKoM TyMEBI (40 cM), Ha KOTOpOo# B HeG OM YT.
OTKITANLIBAIOT EAMHCTBEHHOE ANLO. MHKY6auus WIHTCH oxono mecAua. Tokpeireie
CEPBIM TYXOM NTEHLBI YePe3 HECKONBLKO JHEH COGMPAIOTCS B «AC/H», OXPAHAEMBIE
BIPOCITLIMH NTHUAMH.
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Otpsa CokoaoobpasHeie (Falconiformes)

‘OnHa 13 Haubonee O6LUMPHBIX {274 BKAA) ¥ H3BECTHBIX IPYTIN NTULL — OJIbI, COKOMA,
actpeba u T.0. [Jpyroe Ha3paHHE IPYNNbI — AHEBHLIE XHIUHHKH — OHH NOAYYHAM 32
CPOH AJANTALIHH K OXOTE, XOTH MHOTHE M3 HHX CIIEUHATH3IHPOBAHbLI B Ka4€CTBE Nanaib-
WHKOB. Paatuuaior ot 3 Ao 5 ceMeRcTs, CrneumMdUYecKHe HEPTLI KOTOPLIX HABOAAT Ha
MBIC/TE O BO3MOXHOM CGOPHOM xapakTepe OTpsna.

DTH OXOTHHKH JIOBAT ¥ YMEPIUBAKT CBOMX XEPTB IPH IOMOLUM KPYIIHBIX H 4pes-
BBIYAMHO CH/IBHLIX Al ¢ UTHHHBIMH OCTPBIMH KOTTAMH, KaK, HANIPHMED, Y CKOIMbE
(Pandion haliaetus, puc. 156, 9), BLIXBaTHIBAIOWIEH HMH K3 pOAbI PHIGY. [1p moMoIH
OCTPOrO KPIOYKOBHAHOMO KIIOBA OHM PAjENbIBAKT HOGEIYY, IPHXHMAn €€ NallaMH U
oTpbiBan HebGonblHe §parMeHThl. JIecHEIE OXOTHUKH, KaK fAicTpeba, 06manaioT crpe-
MHTEIbHbIM ¥ MaHEBPEHHBIM NONETOM Gnaronaps KOPOTKMM UIMDOKUM KPBUIbAM H
IUTAHHOMY XBOCTY. HO XMIIHMKH OTKDRITRIX IPOCTPAHCTB, OCOBEHHO Gonee KPyIHBLe,
B TOM YHC/Ie NaZANBUIHKKH, OTHYAKTCS GOee LTHHHAIMH UIMPOKAMHU KPBINbAMY K
KOPOTKHM OKDYTTbIM XBOCTOM; OHH COCOGHEI IOXO/TY NAPHTh B BOCXOIALLMX KOHBEK-
UHOHHBIX ROTOKaX BO3AYyXa, BLICMaTpUBas go6bidy. Jlansr y nagansiukon cnabuie, HO
KJIIOB C KPIOYKOM H OCTPLIMH NEIBHAMH Ha €ro Kpasx 3¢HeKTHBRO paipesaeT NPOuHbIE
TKaHU KPYTNHO#H A06BIYH.

Yarue BCero caMku KpymHee caMUOB. [HEAIa pacnonaraloTcs o6kYHO B TPYAHONO-
CTYNHbIX MECTAX B BHAE TUTOCKHX rma'nd)opM 13 Betok. HaciXuBaHHe KIALKH HauMHAeT-
Cfi ¢ 11ePBOrO AHUA, U BOIPACT NOCNEAOBATENLHEIX NTEHLIOB PALTHYAETCSA HA ABOE CYTOK.
n03TOMy B CNy4Yac HEA0CTAaTKa KOPMa CTapuUIME NTEHUB] HE BCTPEYAIOT KOHKYDEHLHH
CO CTOPOHb! MNAZIUHKX, 2 NIPOCTO CHLEAAIOT HX. BLIKZDMHMBZHMC NTEHUOB AO BbUIETA
MOXET 3aHHMaTh MEPHOR OO 4 MecAUeB. THN PaIBUTHS — IIONYBBIBOAKOBMIN.

InapHble ceMmelcTBa B cocTaBe oTpsna 310 AcTpeGunbie (Accipitridae), Cokonuuaie
(Falconidae) u AMepuxanckue rpucnl {(Cathartidae), KOTOPBIX MHOTAA BBAEASIOT B
0cobbiit oTpaa. [lpencTapuTens 3TOro ceMecTBa aHACKOro Kovnaopa { Vultur gryphus)
MOXHO CYHTATh CaMO¥ KPYIIHO# COBPEMEHHOM NeTalollel nTHuel — 1o 15 kr Maccod
Tena ¥ 10 320 cM B paiMaxe KpbUILEB.

OTpaa Kypoo6pasHeie (Galliformes)

O6benuHner 6oAbUIOE YHCNO BHAOB {251 ), cpeaH KOTOPhIX eCTh POAOHAYANLHUKH
ono x opm, nom: obuTarenu H T.1. KypHHble — B Gontb-
WMHCTBE Ha3¢MHBIE BHADI, XOTA MHOTHE M3 HHX W HOYYIOT Ha Aepesbax. IluTalorca
NPEUMYLLECTBEHHO PACTHTENBHBIM KODMOM — [LIOZaMH M IKCTBAMH. He 6pearalot oHu
Takxe 6eCTIOIBOHOYHBLIMH, TPECMbIKAIOWINMACH. OCOBEHHO BaXeH KUBOTHLIA KOPM
anst nTeHuos. Kiios KOPOTKHR, Nanbl CUAbHBLE, YeThbipeXnasble. BOLUIMHCTBO BeaéT
ocewnbli 06pa3 KU3HH; HCKIKOYEHHE COCTABNAET OObIKHOBEHHbIH nepehen (Coturnix
coturnix) — Nepe€THas NTyla (MpeonanebaeT YEpHOE MOPE} H K TOMY XKe HAaCEKOMOA -
Had. OcTanbHble KypooSpa3Hbie NETAIOT XOTA U BbICTPO, HO HEOXOTHO. CamLbt 0BRYHO
GLIBAIOT KPYNHEE CaMOK, Y MHOTUX TIOJIHTAMHBIX BUIOB OHM MCKITIOUHTENBHO IBHEKTHO
OnepeHsl U APKO OKpalleHbl (¢ha3aHbl, MaBNHH). MHOMKEe BHAB! BECbMa II0A0BHTH {10
12— 15 anu B xnaake). TITeHUbI pa3BUBAIOTCA NO BHIBOAKOBOMY THIY.

Cpeni Tpex CeMERCTB 0COBGEHHO NI0BONBITHL! Gob! He Kypbl (Megapodiidae).

¥ KOTOPBIX KNAAKOH AL 3aHHMAETCS TONBKO CaMell, KOTOPbiH COrpeBaeT Aiua npu
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NOMOUIH BHEU!HHWX HCTOUHHKOB Tenna (HCCOK Ha [UIAXAX, ByﬂKaHH‘lECKHﬁ nenen,
HO 4alle BCEro — THHIOLIAN JIKCTBA). XOTS JaHHbBIH CHOCOG PAIMHOXEHUS MOXET
NOKa3aTbCH ‘(pCJBbI‘lGﬁHO NPHMHTHBHLIM, C NIPEAEABHO OTPAHHYCHHBIM YPDOBHEM
3a60ThI © NOTOMCTBE {IPUMEPHO, KaK ¥ KPOKOAHJIOB), B HEM €CTh OCHOBAHHS BHAETDH
PedyNbTAT NANEKO JAWEAUEH CeUHATHIALMH. 3TOT cnocof No3BoaseT AOCTHYD pe-
KOpAHOH NEPBHYHOMN MNOAOBHUTOCTH — A0 50 AML HA OLHY KYPHily 32 CE30H, NpaBfa,
BBIX Th NTEHLOB, II0. HxcA aBCOMOTHON CaMOCTOATENBHOCTLIO, BEPO-
STHO, OTHOCHTENILHO HH3KA.

IpesncrasuTeny APyroro OTHOCHTEALHO apXaUuHOTO cemeicTpa Kpakcossie (Cracidae)
06MTaI0T B TPONMYECKOH AMEpHKe, Ha ceBep 10 MeKcHKM. BTO NpeBECHBIE NTHILI,
OHH JIOBKO JIa3aK0T B KPOH2X, N0 KOTOPLIM JIOBKO NPHIraldT ¥ B KOTOPbIX Yaule BCETO
CTPOSAT THE3nA.

HCPCHMCHCHHLIM OTHOCHTEJIbHO NPHMHTHBHbLIM cemefcTBaM NPOTHBONOCTARNACTCA
cemeiicTro Mazanorsie (Phasianidae), xoTopsle rHe3nsTcs Ha 3eMae M 1o Gonbiuelt
4acTH TaM Xe CoBHPaloT kopM. CeMeACTBO NOAPAMENAIOT HA MATL MOACEMEACTB. 3TO
cofictBenHo Da: 1e, 3aTem Te (Tetraoninae, ofb! 1
pABuHK Tetrastes bonasia, puc. 156, 10), ofutatenn ymepeHHOM 30Hb! CeBepHOro
NOMy!apHA, e yGOKKI CHEXHBLIA MOKPOB CHOBA JArHAN JIECHbIE BHIbE Ha Aepe-
Bbsi. CaMOCTOATENbHEIE NOACEMEACTBA 0BpadyloT Takxke adpukaHckue Llecapkosble
{Numidinae), ofHTaowHe B AmMeprke MHneitkosbie (Meleagrinae) 1 aMepuKaHCKHE Xe
3y6Buaroknwosble KyponaTkd (Odontophorinae). B Poccuu TerepesHHbie (PABYHK, TeTe-
pee Lyrurus tetrix, tnyxapb Tetrao urogallus) — TpanIHUHOHHbIE OBGBEKTBI OXOThI,

O1paa yceobpaauHbie (Anseriformes)

OSwHpHas Ipynmna MTHU KPYMHLIX H CPEAHKX PAIMEPOB, Macca TeNa KOTOPbIX
BapbupyeT oT 200 r (MenkHe yTkH) 00 13 xr (ne6enb-wunyn Cygnus olor, puc. 156,
11). Onepenne naoTHoe, Ge3 anTepHit. Ha 3anHHX KOHEYHOCTAX YEThIPE Nanbua, H3
KOTOPBIX TPH COEAHHEHbI ILTABATENBHOMN NEPENOHKOM (32 HCKNIOYEHHEM NanaMenei).
Liles anunHan. [To cywe MHOrME XOMAT HEYKITIOXE, HO XOPOLWIO TUTABAKOT H HBIPAKT.
TMonér SLcTpblit, MpAMonnHeNHbIA. HacensioT caMbie pa3Hoo6pasHIe BOAOEMBI, KaK
NpecHble, Tak U MOPCKUE MENKOBObA, CONEHBIE 03EPa, 3CTyapHH. OTIUIAbIBAIOT OT
2 20 15 auu. TUn pa3BHTUA BEIBOAKOBLIA. BO BpeMA THHBLKH MaXOBBIX [IEPLEB TEPTIOT
€NocoBHOCTL K NOAETY. [10 AaHHBIM BHYTpEHHEHR MOPGONOTHM H MONEKYIAPHOTO aHa-
K32, ryceofpasHble SIM3KN K KYPOOSPa3HbiM H HX flaXe OGBEAHHAIOT B HANOTPAIHLIH
TakcoH Galloanseres. B Hx pallMOHe, KaK H Y KypooBpa3HbIX, BAXHOE MECTO 3aHHMAIOT
PaCTUTENbHBIE KOPMA (3ENEHB), 4TO, BUAHMO, MOCIYXWIO TPHYHHON BHIGOPa HMEHHO
3TUX MTUL B Ka4eCTBE O6BEKTOB OAOMAaIUHUBaHKA. Kpome Toro, oHH notpebasior
Pa3HOOGPAIHBIC XHBOTHMNE KOPMa. PacTipOCTPaHEHB! BCECBETHO, 33 HCKITIOYEHHEM
AHTapKTHABL.

Paannvalor apa cemeficrea: [lanameneun (Anhimidae; Tpu Bia) ¥ YTHHbIE (Anatidae;
147 snaos). [Nanamenen — aHAEMHKH FOXHOR AMEDHKH, HACRJAIOLLHE BAAXHbLIE ME-
CTOOGHTAHHA. ITO NOBONLHO KPYMHbIE MITHLIB, MACCa KOTOPBIX MOXET MPEBLIWATH 4 K.
KopMATCA COMHOM OKONOBOLZHON PaCTHTENLHOCTBIO, COGUPAIOT M BECMOIBOHOYHBIX.
He nnapaiot, He HBIPAIOT, 3aX0mAT B Bogy B6pon. LLInpoko HCMonb3yloT cTaTHYeCKoe
napeHHe, KOTOPOE COBEPLWIEHHO He BCTPEYaeTCst y MpeACTaBHTeel ceMelcTBa YT~
Hble. ¥ BCEX YTHHBIX KIIOB CHAaGXEH LEAMIbHBIM annapaToM M3 TOHKHX MOMNEPEYHO
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OPHEHTHPOBAHHBLIX [IACTHHOK 110 KPasiM; OH BIIOJHE Pa3BUT yX€ Y aBCTPATHACKOIO
MONYNanyaToro rycs (Anseranas semipalmata), KOTOpbI# CUHTAETCH HaHGONEE TPHMH-

THBHBIM NpeAcTaBUTENeM ceMedicTsa. [Tpu oTduabTp H3 BORB! B: BIX
THUWEBbIX YACTHU YEPED MONOCTH KITIOBA TPOTOHSIOTCA JHAUHTENbHbBIC OGBEMBI BOB —
32 CYET 7] 113 KPYTIHOTO bk pI M BCTPEYHBIX

JBHXEHHH YETIOCTE ¢ BLICOKOH 4acTOTOM, HANPHMED Y OGLKHOBEHHOH KPAKBH (Anas
platyriynchos) — no 18 Tt. ¥ puGOSIHBIX YTHHBIX Kpoxanel {pofa Mergus) IUTACTUHKH
JaMEHEHB] TOHKHMH DOTOBBIMHU JyGHHKAME, 3 Y JENEHOANHMX HOPM — Iycel H Ka3apok
{ponos Anser, Branta v np.) — 61H3 yria pra npuo6peTaoT BUI NEIBHI.

Otpsa XypasaeobpasHeie (Gruiformes)

OnHa 13 HanGee APEBHHX IPYIIT COBPEMEHHBIX MITHL, HCKOMAEMbIE OCTATKH KOTOPOH
HIBECTHBI C J01eHA (CM. pHC. 37). OBBbenHHACT TPUMEPHO 190 BHAOB, MPUHALIEXALIKX

11 cemeicteam. TIpH HECOMHEHHOM T OM enMHCTBE 6
HOCTb B pasMepax Tena, o6pa3se XHU3HH, CocoBHOCTH K Non€Ty, BuiGope GHOTONOB ae-
NAIOT 3Ty TPYNITY HCKITIOMHTENBHO i) 3roT DU3IM CBHOCTENLCTBYET

0 €€ PETMKTOBOM XapaKTepe Kak OCTaTKe GbLIoTO pajHooGpasus. JeHCTBHTENbHO, HI
11 ceMeACTB OTPAA HEMANO MOHOTHITHYECKHX, MIPEACTABNEHHbIX ONHHM-EAHHCTBEHHBIM
BHAOM, TAKOBHI MACTYLIKOBLIE XKYp (A idae), cou uaruti (Eurypygi N
xary (Rhinochetidae). JIMLB 0OAHO CeMERCTBO HbIHE Borato BuaaMH — [lacTywkossie
(133 Buaa). Mesikie BUABI 4aCTo [UTOXO JIETAIOT, @ HA OCTPOBAX OBHTAIOT BOOGILE YTPATHB-
LIHE CIOCOBHOCTD K MOMETY, YTO CAENANO UX KpalHE YAIBUMBIMH CO CTOPOHBI YeNIOBEKa
WK HHTPOAYLMPOBaHHBIX 3BepeRt. OTpsia PACTPOCTPAHEH BCECBETHO, BILIOTH 10 MPHNO-
nApHbIX oftacTefl. CpelH MpeacTaBuTeNeN OCTPOBHLIX (ayH MHOIO JuneMHKon. PaspuTie
NTEHLIOB 33 PEAKUMH HCKITIOUEHHAMM OCYLUECTBIAETCA NO BBIBOAKOBOMY THNY. [ToMKMo
XKypabBlHHBIX {Gruidae), K 3TOMY OTPALY NpHHaIEXaT TaKHe H3BECTHbIE [PYTINbI, KaK
Macrywkosbie (Rallidae) 1 ApoduHbie {Otididae).

CoBCTBEHHO XYPABNH — CaMble KPYMHble NPEaCTABUTETH OTpAiNa, Maccolt OT 2 A0
12 kT npy BHICOTE cTOAWEN NMTHLLL 10 180 cM. Cpeay HUX eCTh OGHTaTesIH OTKPHITHIX
MPOCTPAHCTB H JIeCHbIE BUAL. JUIHHHBIE HOTH H e NO3IBONAIT UM 3 (HEKTHBHO OCMa-
TPHBaTh U 061aBNMBATD NPH3EMHEIH COA PACTUTENBHOCTH, COBMpas BECO3BOHOUHBIX
M MEJIKMX TIO3BOHOYHBIX BILTOTh A0 PHGH. BaxHYio pofib B UX PaUHOHE, 0COGEHHO
3MMOM, HIPAIOT H PACTHTEABHbIE KOPMA, B OCHOBHOM WIBNEKAEMbIE H3 NOYBBI KIIOBOM
JIYKOBHLB! U K1YGHH. TTOYTH BCe BHAB! MPHYPOUEHB! K BAaXHLIM GHOTONaM, KpoMe

"0 XKYPaBJIf { it ina, puc. 156, 12) u3 adpuKaHCKON CaBaHHbI.
JKypaBtH MOHOTaMHbI, THE3AATC 060COGNEHHBIMU NapaMH, B 3a60Te O NTeHUax yya-
cTBY10T 06a ponuress. Cr r BYET NBILHAA € TaHUAMH H
cor {auTHd ) eHueM 060MX NMapTHEPOB. Y XypaBnel coBnagaloT

THE3NOBOH ¥ KOPMOBOR GHOTOTIB, TOITOMY B IEPHOA BHIPALINBAHKA. TTEHLIOB OT HHX
He TpeGyeTCs HMKAaKMX NMEPEMEWCHHA. B NepBble IHH POIWTENH KOPMAT NTEHLOB H3
KITI0Ba, 3aTeM Te COGHPaIOT KOpM caMu. M3 1Byx NTEHLOB A0 CaMOCTOATENBHOCTH, Kak
TIPaBHJIO, NOXHBAET IHLLD OOHH.

Nactywxosble (Ralli — ¢amoe MHOT ceMeicTBO B OTpsiae, B HEM 133
BHOa. Macca Tena xone6nercs y Hux ot 40 r 1o 3,2 kr (y 6oaswnHcTBa 100— 500 1),
BeayT cKpBITHBIH 06pa3 XHIHM B IUIOTHOM MPHIEMHON PACTHTENLHOCTH; ofianaTeny
CXaToro ¢ 60KOB TY/JO0BHILIA, XOPOWO GEralolWne Ha YeThIpeXMabix nanax. MHorue
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KOPMATCS B OCHOBHOM 6eCMO3BOHOYHBIMM, KaK KopocTens {Crex crex), BoisAHo# na-
crywok { Rallus aguaticus) WNILTET H NMafans, HO CYLUIECTBEHHAA NONA PALMOHA MOXET
NPHHALTEXATH PACTEHUAM. B MoTpebneHuu CONHOM BONHOMR PaCTHTENBHOCTH CriELHa~
JNIH3MpoBaHa nbicyxa (Fulica atra), NIPEKpacHo MNaBaoMi U HBIPAIOWHA o6UTaTeNb
3apoCiIMX BOIOEMOB. [UTHHHBIE MANbLbl HA NanaX CHAGKEHD! WHPOKMMH KOXHBIMH
OTOPOUKAMH — CHMMETPHYHO, NO NMape Ha Kaxao# danaure. benas pamoreka 3a-
XOIMT Ha 106, 06pa3ys porosofl LUHTOK, Np MHOTHM NacTy BKUTIONaA
WHPOKO PACIPOCTPAHE] no Poccun y (Gallinul pus). KpynHoe
THE3[10 MOXET PacroNiaraThCs Ha CHPOM TPYHTE, B Kilaake — OT 3 10 15 Auu. ITreHust
Pa3BUBAIOTCA NO BBLIBOAKOBOMY TUIY, HO NepBble 5—7 AHER POAMTENH UX KOPMAT.

B cemehtctse dpoduneie (Otididae) 1o 25 BUAOB, TeM He MEHee OHO CHHTaeTCA

PESIUKTOBLIM, MHOTHE BHAB KpaliHe HpoduHble OTKPHTBIE
CyXue GHOTOMDI, BCEATHE! CO CKNOHHOCTBIO K PACTHTENBHOATHOCTH, K YBETHYEHHIO
Tena ¥ orp: nonéra. ¥ apog KpynHble M CHIIb-

Hile Tpéxnanbie HOTH. Y Muomx — Pe3KHA MonoBoit AMMOPdHIM MO OKpacke H no
BENMYHHE, HHOTAA CaMell IPEBOCXOIMT CAMKY Mo Macce B 7 —8 pa3, coofiuaiT 06
3K3IEMILIAPAX C PEKOPAHON JUIA NTHL Maccolt Tena — 10 20 KI. XapaKTepHbI COXHbIE
6GpayHbIe IEMOHCTPALMH. [HEANO — ITO AMKa CO CKYRHOR BLICTHIKOR, KanKa ot | no
6 ANLL, PaIBUTHE N0 BLBOIKOBOMY THIY.

O1psa Pxaxkoobpasbbie (Charadriiformes)

KpynHoe M CIOXKHO CTPYKTYPHPOBAHHOE OGBEAMHEHHE NITHL, BXIIOYAIOLIEE OKONO
350 BHAOB, TPH NONOTPALA U A0 18 ceMeRCTB.

NoaoTpsa Kyauku (Charadrli, uan Limicolae)

O ¥ BCECBETHO pacnpocTpaHé rpynna {{3 cemeiicTn, okano 205 BHAOB),
06! Ha OCHOBE W CTPOEHHS 4Yepena, MyCKYIaTyph! 3alHUX KOHeY-
HOCTEH, XapaKTepa pacr nepses ¥ T.4. THNHYHbIE

OBHTATE/H JINTOPAIH, TIPHOPEXHBIX Me.nxosonuﬁ H OTMeJieH, 3a60/I0YEHHbIX YYACTKOB,

CHIPBIX JIYIOB, 061aNaTeNH GLICTPOTO H BRICOKOMaHEBPEHHOTO NMOAETA. BONBLUIMHCTBO

B TOH MJIH HHOM Mepe NpHCIocobneHo K MENKUX YHBIX MOR

TIOBEPXHOCTBIO IPYHTA MYTEM €10 JOHAMPOBAHHA JUTHHHBIM YYBCTBHTENLHBIM KITIOBOM.

OB6BI4HO OTKJIAALIBAIOT MO 4 AHLA KOHHYeckoH Gopmbl. [TTEHLb! pa3BUBAIOTCA NO Bbi-
Y WIH NIOJST y THITY.

Hanbonee NpUMHTHBHBIMH KYJTHKAMH CYHTAIOTCA AKaHOBbIe (ceMeAcTBO Jacanidae;
BOCEMb BHIOB). ITH HEKPYIIHBIE ¥ KOPOTKOK/IOBBIE OGUTATENN TPOMHYECKNX 3aPOCIUIHX
NPECHOBOAHBIX BOXOEMOB JIOBKO Geraior Mo NapaiolUMM JTUCTEAM KYBIWHMHOK Gaaro-
[lapsi CBOWM HENPaBAONOAOBGHO MIMHHBIM NANbLUAM ¥ KOTTAM. CoBKPaloT XUBOTHBIA
KOpPM BIUIOTh 10 MEJIKHUX puﬁox Y NATYLIEK, 3 TAKXKE CEMEHZ.

LipeTHbIx Gexacon (cemesicTro Rostratulidae, Bcero apa BrAa) CYHTAIOT PESKKTOBBIM.
ILIupoxo pacnpoc'rpaueuuuﬁ B Tponnkax Craporo CBeTa, XOTA H MaNOYHCAEHHBIR
BUL HHTEPECEH MHBEPCHER NONOBLIX POfeR npH
pasMHoXeHUH. Bonee KpynHas (MOYTK BIBOE) B CPABHEHHH C CAMLIOM M SPKO OKpa-
UIEHHAs CaMKa OXPaHAeT WHIAMBHAYATBHbIA YYACTOK ¢ HECKOBKMMH caMUamu (no-
JIMAHAPUA), KOTOPLIE NMOTOM HACHXKHMBAIOT €& Knankd (2—4, no 4 —6 SULL B Kaxa0M)
H BOMAT NTEHLOB.
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ApnoTKoBLIe (cemeiicteo Burhinidae, neeaTh BHOOB) — Gonblueronosbie H 60/b-
LEra3ble MTHUbL, COGMPAIOLIHE B CyMEPKaX XHBOTHLIE KOPMA ¢ MOBEPXHOCTH [PYHTA.
O6H1TaTeNH NecyaHLIX AIOH, TUTSXEH, CBA3L C BONOH Heofs3aTeNbHa. BepxHas yenocTts
He THETCH, KaK Y THITHYHBIX KYJHKOB, 2 I0BOPAYMBAETCA BBEDX M BHMI KaK Uenoe.
DTof YepTOM, KaK M TPEXNAIbIMH CHABHBIMH HOTamK {yTpayeH | naneu), aBAOTKH Ha-
NOMUHAIOT BPOd.

OfHO W3 ABYX LUEHTPAIBHEIX ceMeHCTB nonoTpana 370 Pxankoesie (Charadriidae,
TPUEANIMTENLHO 67 BHIOB), NITHUBI OT METKHX 10 CPEAHMX PaIMEPOB (Macca —
25—440 1), upe: HHO LWHKPOXO LIKpOKO M3BECTHBI YHOHCHI
(Vanelius), TANCTYYHHKH, 3yRKH (Charadrm:) Co6HpaloT ¢ MOBEPXHOCTH CybeTparta
OTHOCHTE/ILHO KPYIHBIE 06BEKTHI, KOTOpbie OGHAPYXHBAIOT BH3yanbHO. Yalue acero
9TO 6ECNO3BOHOYHBIE, HO BCTPEYAIOTCA B PAUMOHE M ATOABL. PXaHKoBhIE 6oblUEr a3k,
KOPOTKOKJIIOBbI, XOPOLUO XONAT K GEraioT No TBEPAOMY [PYHTY. JLiA BLIABAECHUA ROGKIH
MIOCTYKHMBAIOT NIaNKOR, NEPeBOPAYNBAIOT KAMELIKH; HOBOIENAHACKHH KDHBOKIIOBbIK
3y€k {Anarhynchus frontalis) nerko BBOLHT NOI KaMHHK CBOJ NIaBHO 3aTHYTHIH Ha-
MpaBo KNioB.

K p#aHKOBbIM BIHIKH KpYMHBIE APKHE KYTHKH-COPOKH {cemeticTBo Haematopodidae),
CH/IBHBIM OPAMBIM KITIOBOM BCKPbIBAIOUIME PAKOBHHDBI ABYCTBOPYATBIX MOJTIOCKOB,
3HAEMHKH rop LleHTpanbHOR A3HH cepriokioBbl {cemeitctBo Ibidorhynchidae), ua-
BEKAIOUNE HIOTHYTBIM KITIOBOM GECMOIBOHOUHLIX HI-TIOL KAMHENH Ha NepeKarax u
NAXAX TOPHLIX NOTOKOB, W HIAWIHEIE AMTHHHOHOTHE LUHOKNIOBKOBLIE (CEMEHCTBO
Recurvirostridae), MEJKHX Becr YHbIX, MHOIIA — CEMEHA.

BHewHe HauboNee TUIHYHbLIE KYJTHKK IDHHALIEXAT K ceMeRcTry Bekacossie
(Scolopacidae; 90 BHAOB). 3TO NTHLL! OT MEJKHX 0O CPEIHMX pa3MepoB (Macca oT 20 r
no 1,3 Kr), yaille BCero ¢ ANHHHBIMH HOTaMH, Lieeit M KIIOBOM (Y CAMOK HEKOTODBIX
KPOHIHENOB, Numenius — 0o 21 cm). MUYT KOpM Ha OLUYMb, B TOM YHC/IE HOWDEO,
3OHIOMPYA MATKHA [DYHT. [MEKOCTL BEPXHEH YEMIOCTH NO3BAIAET CXBATHIBATD HALLYMaH-
Hy!0 B0BBIYY KOHLIOM KJTIOBa B MyGuHe cy6etpaTa. onoBod aumMopgnam perok. Peaxast
BapHabeNbHOCTL CaMLUOBOIC HapAaaa y TypyxTaHa (Philomachus pugnax) obecneynpaet

JILHYIO OO Th YHaCTHUKOB MPHCYILETO BHAY KOJUIEKTHBHOTO TOKA.
O KOpM — “HBIE, HO BCTPEYAIOTCA B PALMOHE M MENKHE PHIOKH,
W Aroabi, M faxe ceMeHa. ITTeHLb! pPa3BrUBAIOTCS MO BLBOAKOBOMY THIY, KODMATCA

CaMOCTOATENBHO, TONLKO BaNbalIHen (Scolopax rusticola), ROXIEBLIX
yepBelt U3 JIECHON NOYBLI, KODMHT NTEHLOB K3 KNioBa. M3BeCTHbIE NPEACTABHTENH
cemelicta — Gekachl (Gallinago, puc. 156, 13), pepeTeHHIUKH { Limosa), KPOHWIHEb!
{Numenius), ynutbl { Tringa), necounuxu (Calidris). bexacobble B GONBILIMHCTBE MOHO-
[aMHBI, HO HEKOTOPbIM METKIM MPEACTABUTENAM CeMeRCTRA (HAaNPHMED, NNIaBYHYUKAM
Phalaropus) NpHCyILM NONHAHAPHA ¥ MHBEPCHA NONOBBIX ponel.

fMoaoTpsaa Yankn (Lari)

XopolLO H3BECTHAS [PYNNa HANBORHbIX 06UTaTeNeH (OKONO 106 BRAOB K3 YETbIpEX
cemeftcTs). [lpekpacHble NeTyHBI, COBUPAIOLIHE AOBBIYY C MOBEPXHOCTH BOAB! HAH
HBIPAIOLHE 32 Hell ¢ BO3AyXa Ha HeBoblUyio MYBHHY {KpaukH). XOpowo NiaasakoT,
MaNbLUbl CHAGXKEHD! TIABATENLHOR MepenoHKOf. [THTAITCA Pa3HOOBPa3HBIM KOPMOM
KaK COBHpaTeIH BECMO3IBOHOYHBIX, AKTUBHbIE XHILHHKY (TpeXae BCero, phlGonopsl),
MANANBUIMKK K MOTPEGHTENH NHIIEBBIX OTGPOCOB. [HEINATCA HA MECHAHBIX OTMENfAX,
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CTaBHHE, Ha cKanax. MHOrHe CKNOHHE! K KONOHMANBHOMY THeaNoBaHuio. [ITeHub
Pa3BHBAIOTCA 1O TIONYBLIBOAKOBOMY THIY.

MomMopHuky (Stercorariidae, ceMb BHIOOB, Maccoi 0,4-—2,1 KI) — OTHOCHTENBHO
NIPUMUTHBHOE CeMeHCTBO B NOAOTpsne. [1poUrpbIBan B KOHKYPEHUMHH ¢ Gaslee Npoasu-

HYTBIMH 4afiKaMH B Ka4ecTBe OXOTHHKOB, CTeLHa B MOTP «IETKOM>
ROGLIYH — PAIOPEHHU YYXKHX THE3M, HANAACHHH Ha NITEHLOB KAH KNENTONapa3uTH3MeE.
Cr Tb K pa TAIOT Ha 6 — 8- TON XHUIHK.

Hanb6onee THNHYHbIE NIPEACTABATENH NOAOTPAAA OTHOCHATCA K CeMelcTay Yalkobbie
(Laridae, 6onee 50 Bunos, Macco#t 0,1 — 2,0 kr), npuMep — cepebpucTas vaiika {Larus
argentatus, puc. 156, 14}. O r pecypc 4ait| X -~ 3TO pbI6a, HO OHH
MOTPEBARIOT TAKKE BECIOIBOHOYHBIX, HEKPYTHBIX HAIEMHBIX NIOIBOHOYHbIX, 4 TAKXKE
PacTUTe/IbHbIE KOPMa, KaK ANOMABI H ceMeHa. MHOrHe BB OCBAHBAIOT NULLEBbIE OTEPO-
Cbl H IPYTHE KOPM2a AHTPOMOreHHOTO MPOUCXOKAEHMUA. B KPENKOM H CHABHOM KII0BE
BEPXHAA UETIOCTb COXPAHSALT JIHILL CIEAb! PEAKOBOR CTEGENBUAaTON KOHCTPYKLHH.
HHxHAA 4enocTh cneurbryHa CoCOBHOCTHIO C CUNOM BHIFHGATL MONOBUHKH HADYXY,
YBE/HYHBAR WHPHHY 3¢Ba NPAKTHYECKH BABOE. [TOYTH BCe BHABI MOHOTAMHBI, THE3-
DATCA TIOOMHOYKE HIH IPYNNaMit PaAMYHOM TUIOTHOCTH, BILIOTH 0 GOPMHPOBAHHA
HACTOALLKX KONOHHi. [ITEHUB! Pa3BUBAIOTCA MO BBIBOAKOBOMY THIY, HO DOOWTENH MX
ZONTO KOPMAT OGBINHO He MeHee Mecala. [Tonopoe co3pesanue pacTAHYTO Ha 3 roga,
Y KPYTHBIX BUIOB — Ha 5 JieT.

MoaoTpsa Ynctuxu (Alcae)

KomnakTHas rpynna (23 puaa) obuTaTenel ceBepHbIX MOPCKHX MOGEPEXHH, THLIbL
Ha 3anane CeBepHOI AMEPHKH NPOABHHYTHIX Ha 10T 10 KanudopHun. JirHa Tena ko-
ne6netcs B npenenax 16,5—48 cm. OnepeHue NI0THOE, o6bI4HO YépHO-Genoe. Monér
6bICTPbIA, MpAMONUHERHBIR. [TepenoHYaTbIe aNbl CUMLHO CABMHYTBI Ha3al, OTYETO
Ha CyLIe YacTh ITHX NMTULL AEPKMUTCA BEPTUKaNbHO. [IPEKPACHO MIABAIOT H HBIPAIOT
TIDY TIOMOLIH KPbUTbEB (T. €. HCTIONBIYIOT MOABOAHBIM «TONET™) A0 TIYGHHDBE 30 —40 M,
ocTapanchk noa eofolt 40 40 ¢. PopmMa K0Ba BapLHPYET OT Y3KOH ao
YIUIOLEHHOM ¢ BOKOB M BHCOKOM {KaK y OBbIKHOBEHHOTO TynuKa Fratercula arctica,
puc. 156, 15). THeanaTcs Ha CKaNbHLIX KAPHH3aX, B MO/OCTAX MOL KAMHAMH HIH B
HOpax (B TOM YHCNE BHPBITHIX CaMOCTOATENbHO). TIHTaKTCA PEIGON, paKOOBPaaHEIMH,
Monmockamu. ExuncTeeHHOE AlLo HacuxuBaloT 25— 35 nHel, NTCHLOB BbIKApMIH-
BajoT 20 —45 aueit. 3UMYIOT Ha HeaaMmep3aloleH BOAE B OTKDHITOM MODE, COBEpLUas
HeGONbIUIHE MUTPALMK K 10TY.

O1psa loayGeobpasibie (Columbiformes)

B copeMeHHOM bayHe npeacTaricH AByMa nopotpsizami — lony6u (Columbae) u

Pa6ku (Pterocletes; ato T! Ha He B otpsa P iformes}.
B nogotpsiae rony6eii 6onee 310 suzos. Macca tena ot 30 r y BOpoSbHHOH 3eM-
nsiHolt ropanust (Columbina passerina) no 2,5 xr y HoBoOT 1] 1]

rony6s (Goura cristata). EwE 6onee KpynHbIe HENETAIOLIME roay6u — ADOHTHI {TPH
Bija cemedicta Raphidae) — o6uTany Ha Tpéx MackapeHCKHX OCTPOBaX, Iie OHH B
XV — XVIII BB. 6binu MCcT He naxe uygen. Cambifi
KPYIHBIH 3K3IeMIIAD UMen maccy 28 kr. [onybunere {cemeiicTo Columbidae) pac-
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TIPOCTPAHEHBI IOYTH BCECBETHO, 3 HCKITIONEHHEM MPHTMONSPHEIX o6/tacTedt. Hacensior
Jleca, CKATUCThIE YWENbS, MHOMAA BBICOKOTrOpbA. [HEAMATCA B KPOHAX ¥ MyTNax nepe-
BbEB, PACLIETMHAX CKAN K JaXe Ha 3eMie. B CHAY CE30HHOIO XapaKTepa HCMOMbIYeMBIX
KOPMOBBIX PECYPCOB (IN0NOB PACTEHHHA) KODPMOBbIE GUOTOTIL! HEPEAKO YAATIEHDB! OT
THEANOBBIX, YTO TPeGoBaIO OT ronySed BLICOKMX NETHLIX KayecTs. M3BeCTHbI Takxke
MX CMOCOGHOCTH K HABHTALMHK, BKIIOYAs OTHOCHTENLHO Xopoluee 0GOHAHUE. Xopowo
DA3BUT 306, B KOTOPOM MTHLIEI NIEPEHOCAT 3aNac KopMa {y GONBIIHKCTBA 3TO CeMeHa
U MesKHe niombl). Knamka COCTOMT U3 OAHOTO MAM ABYX SHL, NMTEHUb! BLLAYILIAIOTCS
NPaKTHYECKH MQJIbIMH K TIEPBOE BPEMS BLIKADMTHRAIOTCA «MONOYKOM» — RRIICIEHNUA-
MH 3062 poanTeneit. sHCKycCTBEHHbBI!» KOPM HAKIAmbiBACT CEPLEIHBIN OTNEYATOK Ha
BHONOTHIO rony6e#t. Orp. Tb 3TOTO pecypca TPeOYeT y4acTHS
oGoux poauTenell B BLIKAPMAHBAHKH TITEHLIOB, YeM OBYCNOBNEHB MOHOTAMHS W OT-
CYTCTBHE NOMOBOro 1MMOPhH3Ma okpackH. Criocof BCKapMIMBaHHS HE MOIBONSET
YB&JTHUHTB KIALKY, HO CYLIECTBEHHO OCAAGITACT JABHCHMOCTb NTHLL OT CMEHBI CEIOHOB,
6narofaps YeMy CHHAHTPOTIHBIE M TPOTIUYECKHE BHALI AENAIOT B roy Mo 4 — 6 xianox
(B yMEPEHHBIX WHpoTax — 2—3).

TMonoTpsn BrUIOYaeT 120 BumoB . x ronybeit, obuTaouIHX B
TponHkax H cy6Tponnkax Craporo Csera. OHH CDBIBAIOT M 3aTaThIBAIOT TUIOAB! Le-
JIUKOM, YCBaHBAIOT COYHYIO MAKOT (HEPEIKO TOHKHMHA oM} H OTPLITUBAIOT KPYIHbIE
KOCTOUKH, TeM CaMbIM paccerBas cemeHa. ¥ aybuaroxmwosoro ronybs (Didunculus
Strigirostris), 3HAEMHKA OCTPOBOP apxHnenara 3anaaHoe Camoa, YEMIOCTHON anmapaTt
4pe3aBbIYaitHO YCuneH. BepxHss 4emocTb, B MPHHUMNE COXPAHAIOWAR HCXOIHO CTebeNb-
4aTYIo KOHCTPYKUHIO, PE3KO YTO/UIEHA, a YENIOCTHBIE MbILILLI PHIEPTPOGHPOBAHbI U

4yTO 3TOMY rony6io BCKpbIBaTh 0GONOYKH CEMSH, AaET
DOCTYI K 3HOOCTEDMY.

PrbkH — NMTHUBI CPEAHEro paaMepa ¢ Maccoit Tena 150— 550 t (16 euaos). Jlanw,
ules W KIOB KOPOTKHE, XBOCT — C MUTHHHLIMH CPEAHMMH DYNEBLIMH, HAPHMED ¥
Benobpioxoro patka (Prerocles alchara, puc. 156, 16). CTombl onepéHHbIe, ¢ TPEMA
WIH HETHIPbMSA NaTbUaMy. JUTMHHLIC KPBUTb KMEIOT YHUKATbHBIA NepexsaT B oGIacTH
KHUCTEBOrO Cri6a. OGHTAIOT B 3aCYIULIHBLIX CTENAX, TIOYMYCTBIHAX W MYCThIHAX EBpOTBL,
Amu u AQpHkH. Jlepxarca rpynnamMi. OCHOBHON KODM — CEMEHa i BETeTaTHBHbIE
4aCTH pacTelHit. PerynapHo NeTaloT Ha Bofomno# Ha paccTosHue a0 100 kM, a HHOTAA
COBEpLIAIOT Ganiee OTRATEHHBIE MHTPALMH, HO B Npefenax rHeanosoro apeana. Hocar
3amac BOAb! IS NTEHLOB HE TOMLKO B 306y, HO ¥ B XapaKTEPHOM HAMOKAIOLIEM OMnepe-
HHM TPYIH M XHBOTA. MoHoramMubl. OTK/ambipaloT 2 —4 Ahua, KOTOPbIe HACHXMBAIOT
oKkanto MccAaLa. [ITeHUb! PAGKOB, B OTIMYHE OT FQNYOAT, PasBUBAIOTCA MO BHIBOAKOBOMY
THIOY, HO B TeYEHHE HECKOJILKHX HEAENb NOYYAIOT KOPM OT ponuTenedt. Pabxn — Tpa-
IMUNOWHAsA OXOTHHYBA IM4b, B HAUIEC BPEMA X YHCIEHHOCTh HEYCTOHYMBA,

Otpsa Nonyraeobpastbie (Psittaciformes)

O6reanHser cobiwie 350 BHAOB NTHL Maccol OT 10 r (AATNOBBIE MOMYra#yHKH
Micropsifta) 1o 3 xr (kaxano Strigops habroptilus) ¢ xapakTeDHRIMM NPH3IHAKAMM, YET-
KO OTTPaHHYHBAIOIHMMH NIONYTACB OT NPEACTaBUTENE ) APYrHX OTPALOB. MX MaccHBHOE
HAIK/TIOBLE KPYTO HAKTOHEHO BHH3 M 60Nee NMOLBHXHO OTHOCKTENBHO HEPEMTHON KOPO6-
KH, 4eM y Apyrkx nTHLL. Bnaronaps runeprpouH 1 HEOGLIMHO BHIMOLHOMY Pacriono-
XKEHMMIO HEMIOCTHBIX MBILIL CHJI2 KJTI0BA OCTHIACT PEKOPAHBIX NOKadaTeseit. B atom
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BHIAT PE3Y/ILTAT PA3BUTHA MPEANOCEUIOK, HAMEIEHHBIX ¥ 3Y6YaTOKMOBOTO rany6st, uto
CBHIETENLCTBYET O CYUIECTBOBAHHH POACTBEHHbBIX CBA3EH NMOMyraes ¢ roNy6amu. S3six
KOPOTKHH, MACHCTBIR, ¢ YCIOXHEHHO! BHYTpeHHel MycKynaTypoit. [THTaloTcs nonyran
PACTHTE/IBHEIM KODMOM — ODEXaMH, HEKTapOM, MAKOTbIO H COXaMH (PYKTOB. ¥ HHX
PAa3BHTA HEROCTYNHaA GORBIUMHCTBY NTHLU CMOCOB6HOCTb K 3ddeKTHBHOMN 06paboTke
KOPMa B POTOBOH T10/IOCTH — JIETKO BCKPHIBAIOT OPEXH H H3MENTBIAIOT inpo. KpynHsre i
OTHOCHTENLHO KOPOTKHE J1aMbl, Ha KOTOPLIX Hasan obpatueHs! | 1 [V manbubl, HAnEXHO
YAEPXHBAIOT TOMYTAeB Ha BETBH, YTO NOIBAIAET ITHM KOPOTKOKITIOBBIM H KOPOTKOLLIEHM
TITHLAM TAHYTHCA BIIEPEX NPH CPLIBAHHM TUTONOB, CBEIUMBAACH ¢ HacecTa Ge3 moTepn
PaBHOBECHS. DTH Narbl NOMYraK HCMOAL3YIOT I MAHKMYJTHPOBAHHS C KOPMOM, TpH
JIa3aHHH TTOMOT2IOT MM KII0BOM. BOIMOXHO, MAaHHMY/IATHBHBIE CIOCOBHOCTH [1OMyraes
CTHMYRHPOBAIM PaIBUTHE MX BhICIUEH HEPBHOM AEATENBHOCTH — CIIOXHOTO CHTYaLH-
OHHOTO NOBEICHHA, XOpoLleH namaTH. CriocobHbI K KoM
TIeYH, HAKATLTIHBasA «NeKCHKOH» 10 800 cnoB H dhpa3. B OCHOBHOM 3TO OGHTATENH
TPOTHYECKHX JIECOB, HO B ABCTDAIHH MOTYT BCTDEYATLCA M B CTENHBIX palOHaX, a Ha
Hopoit 3e1aHaHKM — B BRICOKOTOPbAX. MOHOTAMHBI, NPAKTHYECKH SHWEHbI ONOBOTO
aumopduama. THEINATCA MPEHMYLLECTBEHHO B AyMnax, oTknansBag [ —8 suu. [To-
TOMCTBO Pa3BHBAETCA MO MTEHLOBOMY THITY.

Monyraes rpynnupyoT B ceMelictea Jlopuesnie (Loriidae), Kakany {Cacatnidae)
# coberBeHno [Tomyraesbie (Psittacidae), kK mocneaHeMy OTHOCHTCA abpPHKAHCKHHA
nonyrait xako (Psittacus erithacus, puc. 156, 17). CiIbHO YKNOHAKOTCA HECKOMBKO
3HaeMuxoB HoBol 3enaHaun — 370 3 Buma HecTopoB {/Nesror), a TAaKXKe Kakano (Man
COBHHBIA Monyra#t), KOTOPHIH BEeAET CyMEPEYHH ¥ HOYHOH 06pal XKH3HM, NPOBOLS
ZeHD B HOPE, H OXD: I HHA 1 y4aCTOK, MAapPKHPYH €70 IPOM-
KHM HH3KHM yXaHbeM (QeHCTBHTENBHO, KaK COBa).

O1psa Kykywkoo6pasHeie (Cuculiformes)

OnHa 13 ap: TPYAM [THL, TP JA3AIOMKX ApeBECHLIX. QKON
160 BHnOB, Maccoit Tena ot 20 go 1000 r. O6EIMeH UIMHHLH XBOCT (Y HEMHOTHX Ha-
3IEMHBIX BHAOP — TAKXKE JUIHHHBIE HOTH). KyKymkoo6pa3HbiM NOCTYITHA HEKOTOpas
06pa6oTka KOpMa B KIoBe. Pa3suthe WY MO NTEHUOBOMY TUITY. Pasnuyalot 22 Buaa
Typaxo {cemeilcTBO Musophagidae), annemmkos AbpHkH M 136 BHOOB KyKyiuex {ce-
Mejtcteo Cuculidae), pacnpocTpaHEHHBIX BCECBETHO, 33 HCKJTIOUEHHEM NIPUTTONSPHBIX
obnactedt.

Macca tena Gonsiuoro rony6oro typako (Corythaeola cristata) npesptinaer | Kr,
Macca ocTanbHEX — 200 — 300 r. PacTHTENbHOSAHKE NTHUBL, KOPMATCA TUIOLaMH,
LBETKAMH, IOGEIaMH ¥ NOYKAMH; PACWICHAS TUTOALL 3yBHATBIMU KPOMKAaMH KOPOTKONO
xiopa. B cTone IV naien moxer nopopauuBartecs Hasan. [ToyTH Bee APKO OKpalleHbl,
NS TYPAKO XapaKTepHB! CIELHGHIECKHE MTUTMEHTHI 3ENEHOTO U KPaCHOrO tBeToB. ITo-
MOBOM AMMODPGBH3M He BRpAXEH. [IepXaTcs ¥ THEAIATCA Ha Jepesbsix. Pasutue — no
NITEHLOBOMY THITY.

Macca Tena KyKyiuIKOBBIX BAPbHPYET OT 17 I' y Manol 6poH30BON KYKYLIKH
(Chrysococcyx minutillus) no 550 r y 6onsiiolt mnopuesoit Kykywxu {Centropus
menbeki). KyKylLIKH XOPOLLO NIETAIOT, A2XE COBEPLLAIOT CE3OHHLIE Nepenétsl. Mx IV nanen
MOCTOAHHO o6pamén Hazan, Aaxe y Geraoumx no semiae. OKpacka NMOKPOBHTENb-
CTBEHHAs, 32 HCKITIOHCHHEM HEKOTOPBIX TDONTHYECKHX BHIOB. B 60nBLIMHCTBE 3TO HE
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HMEIOLLKE Y3KOM CMELMANTHIALHH COOHPATENH PABHOMEPHO PACTIPEACTEHHBIX MAO-
NOABHXHBIX O6BEKTOB (HACEKOMBIX ¥ APYTHX 6ECTIOIBOHONHBIX); PEXE — OXOTHHKH Ha
MENKHX 103BOHO4HbIX. [1peacTaBuTe pona Kok (Eudynamis) YHCTO PACTHTEALHO-
ARHbL. H3BeCTHA CMOCOGHOCTH KyKyLieK 06pabaThiBaTh KOPM (B HaCTHOCTH, MOXHATBIX
TYCEHHL) B KITIOBE, TILATENBHO Pa3MHUHAR €0 MIOCKHMH OCHOBAHHAMM HENIOCTEH.
3HameHHTasl BNIArO1apA CBOCMY CTPEMHTENLHOMY BEry OTHOCHTENEHO KpYNHas WIkH-
HOXBOCTaA KYKYLLKA-] HHK (G c ic , pHC. [56, 18) OXOTHTCA Ha
MENKHX MTO3BOHOYHbBIX BIUIOTb A0 MPEMYYHKX amen. K THEX0BOMY MMAPAINTHIMY CKJIOHHBE
0Ka10 80 NMOAMIaMHBIX BHAOB KYKYLIEK; MOHOTaMbl BBIBOAAT MITEHLIOB CAMOCTOSTENb-
HO. MHOTHE aMEPHKAHCKHE KYKYLIKH 1EMOHCTPHPYIOT PAlTHUYHbIE CTAIHH, KaK 65t
MOZIE/IHPYIOLLME NEPEXO K 3TOH CHCTEME Pa3MHONXEHNA. OHH BKITIOYAIOT IQIHIAMHIO,
BBIKAPMJTHBAHWE NTEHLIOB NPH YHACTHH TIOMOLIHHUKOB, 3aTEM KOOTIEPATHBHOE [HE3N0-
BaHHe, OTKA3 OT O6A3ATENBHOO CTPOHTENBCTRA COBCTBEHHOMO MHEAA H HCTIONBIOBAHHE
THeana Apyroi 0cobH CBOEro Braa, HAKOHEL, NOAGPACKBAHKE ML B HECKONBKO THEAL.
Tloc/te yracaHHA COBCTBEHHBIX HHCTHHKTOB CTPOMTENBCTBA THEMA H 3a60Th! O KIIAnKe,
YCTAHORNEHHS HACTOALLETO THE3N0BOTO NAPAIUTHIMA HA APYTHX BUA2X NTHL NOHAmO-
GHIHCH TAKHE ANANTALMK K TPEGOBAHHAM BIIA-XO3AKHA, KAK YMEHBUIEHHE DAIMEPOB
H MMMTaLMs OKPacKM LA, YKOPOYEHHE nepuona HHKyGauny. [ToHanobunacs u B~
paboTka HEKOTOPBIX HOBLIX MX aKTOB (Bbl0] ua
THEMa ANLL U NITEHLOB XO3SHHA).

O1psa foaumnHoobpasHsie (Opisthocomiformes)

BxuilouaeT eaMHCTBEHHBIIH BHA roaunua (Opisthocomus hoatzin) n3 LleHTpanibHOR
AmeprkH 1 cepepa FOXHOM AMEPUKH, KOTODOro Npexae BKMIOHATH b oTpaa Kypo-
06pajHbIe 0N BNEYATNCHNEM M0 BHELIHETO BUAA (B 4ACTHOCTH, MATEHBKON TONOBLI}
M UMCTO BErer: AMETH — MOTP JIMCTBEB C €HHbIX PacTeHHH
{Bcero o 50 BuAoB). Tenepb Xe YCTaHOBRIEHO, YTO OH Gaikxke K KyKylukaM. Ero aByx-
PAMHBIE Ja3yGPEHHBIE KPOMKH KILIOBA, TONCThIM A3BIK H BLICOKHI CBON HEGA NOIBONAIOT
M3IMENBYATh JIMCTBA. TOALHMH TIDH NOMOLUYM CHMGHOTHYECKUX MHKDOOPraHH3MOB Nepe-
BapHBaeT IMCTOBOR KOPM B pepMEHTATOPE — OrPOMHOM, haKTHYECKH TPEXKAMEDHOM
306y (¢. 319), CHIBHO NOTECHUBLIHM KHAb IPYAHHbI H JIETATENbHYIO MYCKynaTypy. Co-
OTBETCTBEHHO JIETAET OH HEOXOTHO. [ITeHLb! CIOCOBHB! PH ONACHOCTH BbINPLITHBATL
M3 TOCTPOEHHOTO Ha BLICOKMX KYCTAX THeala K ie3aTh OGPaTHO, HCIONBIYs ABa NabLa
KpbINA, NOABHUXHBIX H CHAGKEHHBIX KOTTAMM,

O1psa CosooGpasHeie (Strigiformes)

B otpsne aBa cemeiicTBa 1 cBbile 200 BAIOB NTHL € MaccoM Tena oT 42 1 00 4,2 KT.
PacnpocTpaHeHEl BCECBETHO, 32 HCKJIFOYEHHEM AHTADKTHIIBI H HECKOJIBKHX OKPECTHBIX
OCTPOBOB. B OCHOBHOM, JIECHBIE ITHLIbI, HO €CTb K OGHTATENH CTENeH {KPOTHYLA COBA
Arhene i ia B ) M TYHADSI (. coa Nyctea di puc. 156,
19). Teno KOMNaKTHOE, KPYITHLIE [1232 CO CKAEPATLHBIMM KOMLUAMH B BHAE YUTMHEH-
HBIX UWIHHAPOB oOpalileHbl Brepéd, 4To 06ecrneynnaeT coBaM LIMPOKHH {10 60°) cexTop
BHHOKYNSAPHOTO 3IPEHHSA, BAXHOIO HE TOALKO /U NONUCKOB NOGHINH, HO H IS TIONETOB
B necy npu neduunTe coeTa. [1a3a 3aKpeMCHRl B YEPENe KECTKO H IBHXYTCS BMECTE
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C rONIOBO# 32 CHET JUIMHHOM 1IeH, CIOCOGHON HIrHGaTLCA CNHPAIBIO C IOBOPOTOM B
TOPH3IOHTAIEHOM IL 1 Ha 270°. X obpa # KECTKHMH Nepba-
MH JIHUEBON AMCK, BOIMOXHO, YYaCTBYIOIINI B BOCTIPHATHH IBYKOB M MOMOT2IOLIMi
IIpM CXBATBIBAHKM HOGEINHM BCIENYIO B Ka4ECTBE OpraHa OCA3aHHA. PacnonoxeHuble B
€0 Npeenax WNPOKHE HAPYXHLIE CIYXOBbIE OTBEPCTHA OKPYXEHb] BHITONHAIOWMMH
P yHkumn onepé KOXHBIMH CK. Y HEKOTOpPBIX COB OHHM pac-
- 2CHMMMETPHYHO. BMeCTe CO IHAYNTENLHON IIMPMHON FOIOBBI 3TO YCHIHBACT
BOIHMKAIONIEE HI-32 IHAYHTENBHOM IMPHHDI TONOBbI HECOBNANEHHE NONYHAEMBIX KAX-
HBIM YXOM CHrHaNoB (6MHaypanbHbiit adpdekr) BYET I
DOGLISH 1O HIAABAEMOMY 10 IIOPOXY € TOYHOCTHIO A0 1°. KiIIoB KpemkH#, Kployko-
BaTii. [V manen CTomsl MOXET NOBOPaYHBaTLCA BOOK M Aake Halal, MO-BUAHMOMY,
s Gonee HAREXHOTO CXBATHIBAHMA MEKOM MPOBOPHOMA RoGbIuM BCienyo. Onepe-
HHE cretuMdHIecKH MATKOE, MOIBOJIAIOMEE COBAM JIETaTh NPaKTHYECKH GECIUYMHO.
Y GonbIUMHCTBA OKpacka néctpas, cepo-6ypan, MaCKMPOBOYHaA. AKTHBHOCTD, 3a
PEAKHMH HCKTIOMEHHAMH, HOuHast. [IHTRI0TCA XUBOK KOGLINeH — HACEKOMBIMH WIH
PaIHOOGPaIHBIMU MOIBOHOYHBIMU XHUBOTHHIMH. HEKpYNHYIO 106KYY IOTAIOT UIH-
KOM 6.1arof1apst TOBLILEHHOR MPOMYCKHOR CMOCOGHOCTH INOTKM, HACTYNKBILIEHR Kak
no6ouHsIft 3dpdexT 0coBoN WHUPHHLI Yepena coB. Bopob # ceiuMk (Glaucidiy
passerinum) W LPYTHE CBIYM OCEHBIO 3aNacaloT TPYMbi MbIIEH U MONEBOK B AyMax.
Cobbl — MoHOrambl. CaMKH KpynHee CaMLOB, HO B OKPacKe MOMOBOTO AUMOpHIMa
HeT. OTKJaRBIBAIOT Yallle Bero 3 —5 AHL, HO B CTydanx H3GLITKa KOpMa (BCIIEACTBHE
MaccOoBOTO Pa3MHOXEHHA rPhI3yHoB) — K0 [8. Pa3BuTHE MAET NO NTEHUOBOMY THITY C
HEKOTOPBIMH MPHUIHAKAMH TTONTY BbIBOAKOBOTO.

Cemeltcrso Cunyxoesie {Tytonidae; 15 BHAOB) CYHTAIOT 6osee APEBHEH BETBLIO OT-
pAna. DTo 061anaTe/IH OTHOCHTEILHO GOIce ANTMHHOTO, HO C1aBOTO KITK0BA, B OCHOBHOM
OXOTHHKM Ha MEJIKHX [DbI3YHOB, B YaCTHOCTH, B aHTPONOTeHHOM nanauadre. Ocoben-
HOCTH IV nanbua CTONBE NOYTH He BLPAXKEHDI, IKUEBOH IMCK U3 NIEPhEB CBOEOBPAIHO
BBITAHYT. HacToawwe cobbl (cemeicTBo Strigidae) — Gonee cneusanMInpoBaHHbie
OXOTHHKH. Y HHX UIMDE Yepen, OTHOCHTEALHO KOPOue M Kpemye kmos. Crnolika
{Otus scops) W APYTHe COBKH, MEJIKHE M LTHHHOKDBUIEIE — BOJAYUIHBIE OXOTHHKM Ha
KPYMHBIX HACEKOMBIX M JIETYMHX MblLLEH. JIHHHOXBOCTEIE # OTHOCHTENBLHO KOPOTKO-
KPBUIBIE CbI4H {(IOMOBbLIA Athene noctua, Wit Aegolius f ), ACTP:
coBa (Surntia ulula) npecnenyoT noGuI4y, B TOM YHCAE M3 3aCalbl, 4ACTO — B CBETIOE
BpeMA (TOAAPHLIM AHEM). Camble KPYIHBE — OGLIKHOBEHHBIR GuinH (Bubo bubo)
M peibHbI dunnn (Ketupa blakistoni). Teppulll, BechMa NNIACTHYHBIA ¥ YHHBEPCATb-
HBIA OXOTHHK, nOGbIBaeT M 3aiiucs, " rnyxapei, HakoHell, exel. Bropo#t notpe6aser

OUHbIX T X PEIG, HO B BOlY HE TOTPYXaeTCA.

O1psa Koloaoeobpasnbie (Caprimulgiformes)

HsBecrHo 120 punoB B NATH cemercTrax. [1peHMMYLIECTBEHHO JIECHBIE TPONHYECKHE
NTUUL! MEJKHUX W CPEOHUX paimepob (Maccolt or 50 Ko 700 r}, OTHOCHTE/NbHO MIHH-
HOKDbIIbIE W ATHHHOXBOCTBIE, C MATKMM onepenueM. KpynHas ronosa, KOpoTku#
KJIIOB, Y MHOTHX (DaKTHYECKH MPEACTABNEHHBIA Y3KOH OKAHTOBKOM WIMPOKOTO pTa,
4aCcTO OKPYXEHHOIO [UTMHHBIMM LIETHHKaMK. JIamnb! KOPOTKHE, Y OTHOCHTEBHO NPH-
MHTHBHBIX BUIOR — ¢ OTBOAAWMMCH [V nanbuem. Okpacka TEMHasA, 4peIBbIYaiHO
NECTPaK, NOKPOBHTELCTBEHHAA. MOHOTAMHBI, MONOBOH AMMOPGHIM PENOK. AKTHBHBI
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B CyMEpKax M HOUBIO, GONBUIMHCTBO — OXOTHHKU Ha HAaCEKOMBIX, [PEMMYILECTBEHHO
Ha neTy. Tonbko 06HTa0WK Ha cepepe FOXKHOM AMEPHKH KpYNHbIR KO3010/ T'yaxapo
[RY; is carij A i B CEMERCTBO XHPAKOB, CTIELHANH3IHPOBAH B IH-
TaHUH TUTONAMH HECKQTBKHX PACTEHHH, B OCHOBHOM MACIHUHOM NanbMu. THeanHTes
MaCCOBBIMH KOJIOHHAMH B MELIEPaX, [Ae 3TH NTHILI HAXOAAT AOPOTY MYTEM 3X0A0KA-
LM, H BLIKAPMIIMBAIOT 10 YETHIPEX MTEHUOB B THERAX B BHIE KAPHH3OB, CIETLIEHHKX
M3 T10rafiox (OTPLITHYTHIX CEMAH) H NMOMETa. OCTaNbHBIE KOJOAOH OTKNANLIBAIOT ARUA
Gea rueana — Ha 3EMJIIO, B AMKH Ha NOBEPXHOCTH TIHe#, BeThelt nepeBbeb. CoBUHbIE
Ko3040# {cemeficTBO Aegothelidae, NATb BUOOB} HCTIOABIYIOT JUIA ITOTO AYNJA K HODBI.
Y BCex NONYBLIBOAKOBLIH THI paIeuTHA. JIArywkopoTh (ceMeitctbo Podargidae) u
MCMONHHCKHE Ko3onoH {cemeRcTBo Nyctibiidae) IHEM HENOABUXHO 3aMHMPAlOT Ha
ZEPEBLAX B BBITAHYTOR Mo3eE.

B cemetictse Caprimulgidae {(scero 90 BimoB, HanpHMep, OBBLIKHOBEHHBIA KOIONON
Caprimulgus europaeus, puc. 156, 20) Rambl NTHU ¢1abbl, OHH KOPMATCA TONLKO B
noAETe, Ha AEPEBLAX NOXATCA BAONL BeTBeR. B HEHACThe CMOCOGHH K MeTEPOTEDPMHUM.
Y aMepHKaHCKOTO NepenéTHoro Genoropnoro koonon (Phalaenoptilus nuttallif) vacts
TIONYAALUHN IUMYET Ha MecTe, Banas B «CMAUKY» Ha CpOK A0 85 AHel, Temmeparypa
TesIa MOHKXAETCS NpH 3ToM ¢ 41 1o 18°C.

Otpsia CipuxeobpaiHbie (Apodiformes)

CTpUXaM M KONMHOPH, KOTOPHIX OGBEAHHAIOT B 3TOT OTPAL, NPHCYLLE CXOAHOE
YCTPOHCTBO KpbLia. B HEM HEOOBINHO BENHKa KOS IUIOLIALN, 06Pa3OBaHHAA NEPBO-
CTEMeHHbIMU MaXOBbIMH NEPBAMH, YTO 3bdeKTHBHO obnerdaer kpsuto. Ewé onxa
obuias 0CO6EHHOCTh — CMOCOBHOCTE MTEHLOB ¥ BIPOGNBIX NTHIL K T€TEPOTEPMHM (Ha
nepuon oo 2 aHed).

Crpux (nonotpsit Apodi, ABa cemeiicTpa) — NIPEKPACHHE JETYHBI, ObnanaTen
IAHHHBIX AHKIX KDBUIBEB, He B BO3AYXe OOUIBLIYIO YACTb XH3IHH,
BKJlIovast criapusatue. [IpHMep — O6LIKHOBEHHBIN CTPHX (Apus apus, puc. 156, 21).
3agHHe KOHEYHOCTH OTHOCHTENLHO QHEHD MATTEY, YTO CYIUECTBEHHO OBMIErtAET KOpMyc.
Jlanb! y 6ONBIUMHCTBA CTPHKER MMEIOT YETHIPE HANIPARNCHHKIX BIEPEN 04EHB KOPOTKHX,
HO KDEIKMX NTA/IBLia, IO3BQIAIOUIMX NTHIAM THCH K BepT! onopam
(HanpHMep, K BHYTPEHHHM CTEHKaM AyIna) H NOZHHMaThbeA no HuM. Ko 4peaBel-
4afHO KOPOTOK, HO LHPOK, MPHCTIOCOBAEH IUTH JaXBATa HACEKOMBIX B NONETE, BKITIOYAS
MaccoBulli cGOp MeNOYH {KaK MOLIKH, TAS1) MyT€M TpaNeHHsA BO3YXa OGIIHPHBIM pac-
KpPLITHIM PTOM. OBHABHAA CTI0HA MOMOTaeT GOPMUPOBATh TTHILEBLIE KOMKH, K TOMY
e OMa TBEPAEET Ha BOAYXe M MCIONBIYETCA NTHUAMM IS CKNEHBAHUA THEIAOBOTO
marepkana. [HEINA MOTYT MPHKPETLIATLCA K BETBAM ACPEBLEB, K NANBMOBBIM TUCTBAM;
HEDENKO OHM O4EHb MBI, M CaMKa NMPUKNEUBAET ARLA K JIOTKY, a CaMa BUETUTAETCHA
B HEro MpPH HACHXMBAHWH KOLTAMH, 4TOGLI He YNacTh. [HE3NO MOXeT 6bITh HITOTOB-
NEHO M3 OOHON NHIUb CRIOHBI {«IACTOYKHHBI THE3NA» CTpHXe-canawran Collocalia,
H3secTHEL B JOro-BocToyRo! A3nK AenukaTec). MHOrHE BHABI THE3AATCA B YKDbI-
THAX — B IENAX, NOA KPHIUAMH, B AYTUTaX W neiuepax. lemepHbie BUIb! CNOCOGHBL
K 3XONOKaUKH. OTKNanbiBaloT | —4 Altla, KOTOPble HACHXHBAKT OKONO 3 Hedenb.
TITEH LB BBUIYTUTAIOTCA TONBIMK H CITEMBIMH, UX DAIBUTHE MOXET DACTATHBATBLCA MOYTH
Ha 2 MecAla, 0COBEHHO NPH HEBIArONPHUATHLIX TEMIEPATYPHLIX YCIOBHAX W Nepetosx
B IO6bIYE KOPMA POIHTENAMH. CTPHXHK MOHOTaMHBI, CKDOMHO OKPAILIEHD!, HE HMEIOT
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nonoBoro nuMophuiMa, Bee 95 BHAOB NPHUYPOYEHDB! K YMEPEHHAIM M TPONMHUECKHM
061acTAM BCEX MATEPHKOB, 32 HCKINIOYEHHEM AHTAPKTHIBL.

Kanu6pu (noporpsia Trochili, 328 Bunos) pacnpocTpaHeHs B 3anaqHOM NOMYIIADUM
ot ceBepa Kanaawt (60° ¢. .} no [MararoMnu, BKIO4Yast BRCOKOropss (10 5000 M). Haun-
6ostee MHOrOYHCIEHHbI OHH B aMa30HCKON cenbBe. [THTAKOTCA MENIKUMM HACCKOMBIMH,
HEKTAPOM H LUBETOUHON NLLTBLOM, 3aBUCAS B BOJIYXE B TPENELIYLUEM NONETE C YACTOTON
no 78 samaxop B cekyHay. [TonbéMHas cHUina KPbITbEB HCNONB3YETCR B BEPTONETHOM
PexumMe — COAAST BEPTHKANLHYIO TATY MyTEM NPONEUIMPOBAHHS TIPH IBHXEHHH KPbl-
JbeB B O6OHX HAMpaBneHusix. OHO IAeCh AOCTHTAETCA TI0BOPOTOM OKONO MPOAONBHOH
OCH He TOMBKO KHCTH, 3 BCEro Kphina B Lenom. Tpenenynut nonér Kosu6pH odeHs
6bicTp — 40 100 kM/4. EcTecTBeHHO, OH HEBEpPOSTHO 3Heproémok. Hecnyuaitno y
ITHX NITHL OTHOCHTENBHO O4EHB BEMMKO CEPALE, 3aHMMAOWee GYKBANBHO NONOBHHY
NONOCTH TeNa, H BBICOK nynbc — A0 1200/c. ITpu Tako# MOIHOCTH HeobxoanMas BO
u3bexaHKe Meperpena TennooTAada peHa Gnaronaps ) 0 MANBIM M
ocobeit. Macca Tena Bapeupyer oT 1,6 Ty Ky6HHCKoR KonubpH-nyénku (Mellisuga
helenae) 1o 20 T y ncrionruckoro konubpu Patagona gigas. Ho HOYBIO 3THM NTHUAM
YIpOXaeT HEXBATKA PECYPCOB, B CBAIM C YeM METaGONMIM IaME/TAETCA, TEMITEPATYpa
Tena noHuxaercst ¢ 40 —43° no 35— 38°. Ho cyluecTsyeT H 3KOHOMHBIR pexXHM no-
néra. B 4acTHOCTH, Y pyGUHOBOTOPIOro KonubpH (Archilochus colubrisy maccoit 3 r,
XBaTaeT PecypcoB nepeceyb Ha MponéTe MeKcHKaHCKHH 3anus (e Menee 900 KM co
ckopocThio 40 —45 kM/4). OKpacka caMlIOB AipKast, CBEpPKalLLas, 4acto ¢ 3G PEXTHRM
opHameHToM. CaMKa CTPOMT FHEINO, BLICHXHBAET H BEIKAPMIIHBAET NTeHUOB. B knanke
1—2 aftua, passuTHe KOET NO MTEHUOBOMY THITY.

O1paa Mruubi-Meiwm (Coliiformes)

OTpsa BKIIOYAET JHIWb WeCTb BHAOB, SHAEMHYHBIX /A abPHKAHCKHUX CaBaHH.
MesikHe MTHUBI (Macca Testa A0 65 I} ¢ UTMHHLIM Y3KHM XBOCTOM (10 25 CM IpH IHHE
Tena okosio 10 cM). OKpacka TycKiast cepo-6ypast, 3a HCK/IOUEHHEM CBETIbIX IATEH Ha
rQ/IoBe ¥ HEeKOTOPLIX BHIOB. JIarbl KOPOTKHE, BCE YETHIPE ManbLa STH MITHUL MOTYT 06-
PATHTb BNEPEN M NOABEILIKBAIOTCS Ha ITHX JANaX — BEPTHKANBHO WM BHH3 CTIHHOMR, —
ZlepXa roNOBY Ha YPOBHE NanbUeB H 06pabaThiBasi KOPM KODOTKHM CHIIBHEIM KITIOBOM.
Turatotca B pacTH (pykTamu, MONORBIMH MOGEraMH)
M HaceKOMbIMH. OTIaRBIBAIOT 2 —4 siitla, KOTOPBIE HACKHXHBAIOT 062 pofuTens.

O1psa TporoHooGpasnsie (Trogoniformes)

370 39 BHIOB NTHL cpeaHero pasmepa {(Maccolt 60— 200 r), HaceNAOWNX TPOITH-
ueckHe neca LleHTpanbhoit 1 FOXHO! AMepHKH, AQPUKH H A3HH. OCelWbi, AEPKATCR
noofiMHouKe. HOTH y 3THX NTUL cnabble, B CTONE ABa Nanbua obpalues k! Halal, HO He
I 1 1V nansust, Kak y aamnos 1 nonyraes, a I i II. Kopotkuni u IWHpoku#, cnerka 3a-
THYTBI KTIOB HMEET 3a3yGpeHHble KPOMKH. B mxyHrnax KOxXHON AMEPHKH MHTAIOTCH
HCKITIOUTENBHO NIOKAMH, CPBIBAA UX C NOATETA, COOTBETCTBHE POTOBOIO aNnapaTa
TAaKOMY CTOcoGY KOPMOZOGHIBAHHMA NOIBANAET CHHTATL €10 HCXOHBIM IUIS TPOTOHOB.
Y a3MaTCKHX BHAOB MPH TAKHX Xe MOBAIKAX PACTHTENLHbI! KOPM YACTHYHO JaMEHEH
HaCeKOMbIMH, NO-BHIMMOMY, U3-32 NeDULNTA NOAXOAAWHX MUIONOB B HIMEHEHHBIX
TPONMHYECKHX Necax. Y adpHKaHCKHX TPOTOHOB 3TOT NPOLECC 3aBEPLIMKACH, OHH
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NIOAHOCTLIO TNOTOAAHEL. TPOTOHBE! MOHOTaMHb!, THEAATCS B AyILIAX AEPEBLEB, MHOLIA
B TEPMHTHHKaX. Pa3BUTHe — IO NTEHLOBOMY TUny. HackkuBaeT TONLKO camka, HO
KOPMAT TITEHLI0B 062 PORMTeNs, OTPHITUBAA HM B KIIOB KOPM M3 Xeiynka. B nepeyio
Henemo Jaxe GpykTOAAHEE BHAbI BHKAPMITHBAIOT NITEHLIOB HACEKOMBIMH.

Otpaa Pakweobpasnbie (Coraciiformes)

Otpsaa nogpaagenéH Ha BOCEMb CEMEHCTB M BKAIlodaeT okono 270 Bugon. Macca
Tesa BapbHUPYeT OT 5 T (Y Toa) 10 4,5 Kr (¥ KPYNHbIX NTHL-HOCOPOTOB, HAaNpPUMEpP
nsypororo xanao Buceros bicornis) n gaxe 6 Kr (abpHUKaHCKUM POraThiii BOPOH

db i). B 3TO APEBECHbIE TPOMMUYECKHE NITHLLI, JHIB
HEMHOTHE NEPEULTH K XH3HH B OTKDBITHIX POCTPaHCTBAX. McxonHas kopMoBas no-
Bagka — OXOTA Ha KDYITHBIX JIETAIOWHX HACEKOMBIX [IYTEM BLUIETOD C IPHCANBI, KAK
¥ BOCTO4HOIO WWKPOKopoTa { Eurystomus orientalis). CTpoeHue yepena obecneyuBact
6HICTPOE JAXTIOMbIBAHME KNI0BA M CONPOTHRICHHE YIADY npn BCTpeue ¢ NoGbIueH, 06e-
CriedeHa Takoke 3allHTa mada. O ans TBa WICHOB OTpRAA
CTANtO CXBATHIBAHHE C /IETA PAUTHYHBIX HENONBHXHDBIX M TIPHKDENNEHHBIX 0GLEKTOB.
Ho CTPOCHHE JaAHHX KOHeYHOoCTeH YINPOILEHO, NMOCKONBKY NA32HUE B KPDOHE HE MC-
TONB3IYETCA; ¥ MHOTHX OCHOBAHHUA IBYX NEPENHHX NanblieB CPAILUEHBI. OKPBCKE BeCbMa
paJHOOGPaJHa< rHCJﬂﬂTCﬁ B yNnax WiK HOPDKAaX, BhIPLITbIX CAMOCTOATEALHO B [1OYBE.
TITeHUOBBIA THN Pa3BKTHA. PakueoBpajHuIX CHHTAIOT CaMOM APEBHEN U HE CIIELHANH -
3IHPOBAHHO BETBLIO NECHBIX HEOTHATHBIX NITHLL. O6HAPYXKEHbI HX POACTBEHHBIE CBAIH
€ KyK! IHBLIMH IHBIMH, KO: IHBIMH, CTPHXKEOBPaIHBIMHM,
MTHLAMA-MBILIAMH, TPOTOHOOGPaIHEIMH, ASTICOGPpasHEIMH. OT BOpOGEMHOO6PAIHbBIX
OHH YHaneHbl CHIbHEE.

Camoe KpynHoe ceMeHcTBO oTpana — 3umoponkossie (Alcedinidae, okono 90 Bu-
0B, Maccoit oT 5 10 400 r), obnanaTeNn KOPOTKMX HOT M KPYIIHOM TONOBbI C UTHHHBIM
MOLUHBIM KIIOBOM. B GonblurnucTBe 310 pRIGOIOBDI, GPOCAIOIIHECS 32 NOGLIYEH B BONY.
Jlns BRIBENEHMA NTEHLOB POIOT HOPEI B GeperoBbix o6pbiBaX. Cambli KPYITHBIR IJHMO-
PONOK, HE CBAJAHHBIR C BONOH M OTHOCHTENBHO MPHMHUTHBHLIH, KyKabappa ( Dacelo
novaeguineae) XMBET B ABCTPANHH.

IypxoBsble (ceMeiicTBo Meropidae, 22 Buaa, Macca Tena 13 —90 r) — npexpacHo
JIETAIOLIME NTHLB! OTKPBITHIX NPOCTPAHCTB C WTHHHBIM XBOCTOM M BBITAHYTBIM TOHKHM
KOBOM, Mpecienyloline MYEN U APYTHX KPYMHBIX HaceKoMblx. B Poccunu wmpoko
pacnpocTpaHeHa JOMOTHCTaA WypKa (Merops apiaster), THEINAWASACA MaCCOBbIMH
KONOHMAMM M CNOCOBHAA HAHOCHTH BPEA NaceKaM. YMOMAHYTLI Bhllle IHPOKOPOT,
a TalocKe CH30BOPOHKH {B TOM YMCe OBBIKHOBEHHas cu3oBopokka Coracias garrulus)
ofbeanHeHb: B ceMelierpo Pakwessie (Coraciidae, 12 Buzos, Maccoi 90— 200 r).

NTHUBI-HOCOpPOTH Bo B idae) — aTO 54 Buga ¢ Maccod
Tena ot 100 r y appHkaHcKux Toko (Tockus) 10 6 KT Y HEKOTOPBIX caMLoB Kadp-
CKOTO pOraToro BopoHa. HanGonee THRHYHbIE NTHLBI-HOCOpOrk B FOro-BoctouHodt
A3MM CPBIBAKOT M MPOMNATHIBAIOT UENTHKOM KPYNHbIE KOCTOYKOBLIE TUIONLI, & MOC/E
TIepeBaPHBAHUA COYHON MAKOTH OTPHITMBAIOT KOCTOYKY, TEM CAMBIM DacrpOCTPaHsAA
ceMeHa KOpMOBOro aepea. Cyapba MPOPOCTKA NPAMO IABUCHT OT BEHYMHBI 3amaca
3HAOCTIEPMa B CeMeHH. OTCIONa — TEHIEHIIHs YBEIMYEHHS PAIMEPOB KaK MJION0B, TaK
M MX TOTPeGUTENEMR, NPEXAE BCEro, KIOBa 3THX NTHU. HapocTsl Ha HamWnOBEe — 3TO
TONBKO Y NpHTOM Hoe y duamy. Tonbko y mute-
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MOKJTIOBOrO Kanao { Rhinoplax vigil) MOHOIMTHBIR U TAXENBIA HAPOCT MOXET BUIHATH
Ha GYHKUHOHANbHEIE CBOMCTBA KN0BA. THEAIATCA NTHILI-HOCOPOTH B AYMIAX Aepe-
BbeB. C CaMOro Hayana OTKNANKH AML 4 O BBNETA NTEHUOB CAMEL 3aMYPOBbIBaET
CaMKy B IyIUIE 3aCHIXAIOWEN [PAICBOR CMECBIO H KOPMHT Yepe3 MaNeHbKOE OTBEPCTHE.
APHIH3alUHA KNHMATa, JaTPOHYBILAA A3MI0, HO elE ciibHee AQpHKY, 0GyCIOBHIA fe-

T Boratbix JIECOB — Ma HHLUK NTHU-HOCOpOros. MHorHe
BWAbI BEPHYJIUCH K TUIOTOAHOCTH, OCOBEHHO NOMKO — YNOMAHYTHIR BhILIE POraThIft
BOPOH. KoHeuHoe 3BeHO ITOA LENH BUIKMO, TP MeJIKMUM

HaCEKOMOSLIHBIM YNONOM (Upupa epops, puc. 156, 22).

O1paa Adataoo6pasHbie (Piciformes)

B otpane okono 358 BMIOB M3 YETHIpEX CEMEACTB MacCOi Tea OT 6 I'y MeNKHX Jsi-
TenkoB (Picumnus) 1o 320 r y HeKOTOpBIX TyKaHOB (Ramphastos) M KpyHEIX IRTNOB.
TpencTaBuTeN i PasHBIX CEMEHCTB COBEPLUEHHO He IOXOXH APYr Ha aApyra — 310 Cob-
ctBenHo astis {Picidae), Tykanossie {Ramphastidae), Meaoyxasunku (Indicatoridae)

1 Bopoaatkossie {Capitonidae). [Tyxosox (B idae, 34 Buaa) u axamap {Galbulidae,
17 BAOB), NpEXAE YACTMBUIMXCS B 3TOM OTPSLIE, HbIHE NPEANOYHTAIOT OTHOCHTD K
pax M. OGume ¢ MYECKHE M ASTI006pa3neix — o6pa-

WEHHBLA Ha3an [V nanei cTONbI H OTCYTCTBHE YXOBOTO ONEPEHUs B N10GOM Bo3pacTe.
Hacens1oT nieca 1 necocTent, HO B NONHOCTLIO Geaneckbix nanawadTax BCTpENaoTCA

ubi. Bo BOT I, OTPEBISIOT IAXE MEKHMX IOIBOHOUHBIX,
HCNONb3YA KANOPHIHBIE KOPMA B KAHYECTBE SOTIONHEHHS], HO €CTh GPYKTOALHbIE TPYTIILE;
MeIOYKa34HKM COCOBHE! NoTpeGAsTL BOCK NYENMHBIX COT. PacnpocTpaHeHs! oueHb
UIMPOKO, HO [OMHOCTBIO OTCYTCTBYIOT B ABCTPAIHHCKOM Perdone. B ecax yMepeHHbIX
M BLICOKHX UIKPOT NPHUCYTCTBYIOT TONLKO BHAR! ceMeficTBa JaTnoBre. MOHOraMHBI.
THeagsTcs B AYIIaX WAH HOPax, OTKIANbIBAA Ge3 NoACTHIKM 2 — 10 gxu. TITEHBI Bbi-
KIEBLIBAIOTCA FONBIMH H CEIIbIMH.

Hcexonnemu st orpsaa cuntaloT GoponaTkosrix (cemeicTso Capitonidae; 83 suna,
Maccoit go 100 r), obutaTeneit Tponmueckoi 30Hm KOxHONA AMeprku, AQpuki 1 Adiu.
3TO NTHUL NAOTHOTO CAOXKEHHA C OYEHb KPYMHOMH rONOBOH H CHJIBHBIM MPAMbIM,
CJIETKa BIAYTLIM KITIOBOM, C IOMOLLBIO KOTOPOTO OHH PacueHAI0T Mioasl. HoanpH 3a-
LALLIEHBE LLIETHHKAMH, KOTOpbIE HEPEKO HHHee KMoba (o6pasyloT monobue 6oponsl).
KopMmaTca GpyKTaMH M GeCnO3BOHOMHBIMH, KOTOPBIX HUIYT Ha 3eMIIE H Ha MEPTBLIX
CTBOJIAX MO OTCTaBLUEN KOPOR. B moycrHuBIueH ApeBecHHe BRILUMNBIBAIOT LIS ceba
THEJAOBBIE YKPBITHS.

Cemericro TykaHobeie (Ramphastidae) prtioyaer 40 BimoB rmrxu Maccol 100—320 T,
oBuTaTenu LleHTpanbKoit AMEpUKK H TPOMMHECKo#t 30Hb! FOXHOR AMEPHKH; OHUM

BEHHbI 6oponaTkopsiM {0COBEHHKO TYKAHOBBIM BOpoaaTKaM
Y is). By I B IIOTP COHHBIX TU10/0B C KPYITHBIM
CeMeHEM M B 3TOM aHANTOTHYHBI NTHUAM-HOCOporam. Ho MOTpeBnsIoT U XKUBOTHBIX,
Dlaxe MEAKMX NO3IBOHOYHBIX. KpynHui#t H pa3noo6pasHO OKPaLIEHHEIE KITIOB CTYKHT
BH3yanbHbIM Mapképom. [HeanaTes b Aynuax ASTIOB.

Cemeiicto Jamiossie {Picidae) Bknlodaer 0o 220 BUAOB ¢ Maccolt Tena ot 6 Ao
320 r (y y€pHoro ZaTna, XenHsl Dryocopos martius). JATAb IPEBOCXOAAT APYTHX NITHLL
IO YPOBHIO ANANITALHH K NOTPEGACHHIO HACEKOMBIX, CKPHITHO KHMBYLLIMX B TKaHAX Je-
peBbeB. OHK NOCTHINK BLICOKON 3hHEKTHBHOCTH NONGAEHHS ITHX TKaHeN, KoTopas
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obecrieyeHa NPOYHOCTLIO HAMPARTCHHONO TOYHO BNEPEN KNI0Ba, ETo NpAMOlt GopmMot,
TONCTOH PaMPOTEKOM C KOPOTKHM H OCTDbIM BEPTHKANBHAIM NeIBMeM Ha BepiliHe, a
TaloKe cIocOGOM IPHKPETLIEHHA KII0Ba K Yepeny, 06eCneyHBaloIHM JOIHPOBAHHYIO
AMOPTHIaLHIO YIapOB {(OIHOBPEMEHHO 3¢pEXTHBHbIX H GesonacHhx). TepnumocTs
MO3Ta K TONMYKaM He COCTARNAET GO/IbILION TaHHbL Gaaroqaps ero HeGONbUION Macce H
ManoMy IHaMeTpy B OCH KN1oBa 613 TH
MO3ra B MOMEHT Yllapa He MOXET JOCTHYb OMacHOH BeUYMHLL. KCTaTH, MO3r AATNOB
HECKONBKO PACIAIOIEH B NONEPEUHOM HANDARICHHH, MO-BHAWMOMY, Hecay4alHo,
TaK Kax 61aroqaps 3TOMY YKOPOYEH €ro MPONO/bHbIH AHaMeTp. ICXOMHBIM KOPMOBBIM
OGBEKTOM, a LTSl MHOTHX H OCHOBHbIM CYHTAIOTCA MYPaBbH, KOTOPLIX 3TH NTHUBI COBH-
PAIOT NIPH MIOMOLTH JUTHHHOTO, TOHKOTO W FHEKOIO A3bika. HEOBBIYHO LAHHHEIE DOXKH
TOXBA3LIYHOTO ANM2PATA OTHGAIOT MOITOBYIO KATCYIY MOA KoxeH, OCBOCHBI AATAAMK
¥ HEKOTOpKIE DAaCTHTENbHLie KopMa. Bonbuiokt néctputt asten (Dendrocopos major,
pHc. [56, 23) 106bIBaET K3 WIMILEK OCEHBIO H 3UMON CeMeHa XBOWHHIX. CepepoamepH-
KaHCKHH xenynéssiit aaten (Melanerpes formicivorus) 3anacaet Ha 3uMy X&nyau (a0
50 000 wT.), 32KPEILIsiA MX Ha CTBONE B CIIEUHATBHO BBUIONGIEHHBIX Ayetikax. Xapak-
TEPEH CIOCO6 MEPEBHXEHHSA AATIOB 110 CTBOAAM AePeBbeB. OHHM NMONBEUIWBAIOTCS,
UEMISSCh OCTPLIMH KOITAMH, K BEPTHKANLHOR NOBEPXHOCTH, a TPETHER TOYKOR OMOPH
WM CAYXHT XBOCT, MIEPbst KOTOPOTO OCTPhl M NPOUHbL. JISTIL B OCHOBHOM MOHOTaMbI,
KHBYT OHHHO4HO, CTPOIO OXPaHsA KOPMOBOH Y4acTOK, THEMIATCS B AYILTaX COGCTBEH-
HOTO MIrOTOBIEHKS.

H3 17 BnoB MenoyKaIduKoBsIX {cemeiicTao Indicatoridae) GonbIIMHCTBO HaceseT
el yio AppHky. He6 TYCKJO OK] TITHLL ¢ KOPOTKHM KPEITKHM
KHOBOM. JIGBAT Ha NETY M COBHPAIOT HACEKOMBIX, KOPMATCS IUIOAaMH. CheLHaTHInpo-
BaHB! B IOHCKAX THEMI OC M MYEN, MOEAAIOT THYMHOK M JAXKE COThI M3 BOCKA, KOTOPBIA

€ TIOMOIILIO CHM TOB.

O1psa BopobeuHoo6paanste (Passerifarmes)

CaMbif KPYNHBIJ OTPAA NTHL, 06LeRMHAIOIHMA cBbiue 5 700 BuaoB, T.€. 66 % obuwe-
TO YMCNA BUAOB NTHU. B GONBUIMHCTBE 3TC NTHUL! APEBECHLIX KPOH, XOTA KaBOPOH-
xoBbble (Alaudidae) — o6HTaTENH OTKPLITHIX NaHAWadTOB, Nactoukossle Hirundinidae)
HCMONB3YIOT HCKIIOYHTENBHO BO3AYLWIHOE NMPOCTpaHcTBo, onanka (Cinclus cinclus)
HBIPAET B Py4bAX. CYUIECTBEHHO, YTO BOPOGLHHOOGPAIHEIE — B OCHOBHOM MEKHE
NTHLL!, HaYHHaA OT 4,5 T (Koponsku Regulus) n o 1,6 kr (y nupoxsocta Menura, y
BOpoHa Corvus corax). O MHHHAT TBOBANA AOCTHTHYTOMY
OTPAIOM IBAIOLHOHHOMY Yerexy. OHa o6nerdiina TOHKOE pasieteHHe 3KONOTHYECKHX
HHLU, MOMCKH YKDBITH K THLUIEBbIX PECYPCOB, YMEPHNA NMOTPeGHOCTL Kaxaoi ocobu B
KOpMe, NI03BO/IHB BbIKAPM/THBATh MHOTOYHCIEHHOE MOTOMCTBO, YCKODHIA HHAHBHAY-
ANBbHKI POCT ¥ CMEHY noKoneHuH. HaxoHel, Manbie pasMepsl 3THX NTHU CNOCOGCTBYIOT
3D PEXTUBHOA TENIOOTAAYE, TOCKONBKY, KaK H3BECTHO, ¥ MEIKHX TeJl BLILLE BENUUHHA
TIOBEPXHOCTH OTHOCHTENBHO 06BEMa (M Macchl). CKOPOCTL TEMTOOTAAYH aKTyanbHa WA
BOPOGBLHHOOOPAIMBIX, TOCKOMBKY HM NPHCYLL 60/ee BEICOKHM 6a3anbHbll METaBOoNM3M
{NPUMEPHO BIBOE), 2 CEAOBATEIBHO, H DACTIONATaeMas MOIIHOCTb, YeM OCTANBHLIM
nrruas. MoBsimexHas Th T BOPOGb! IM [ITHUAM HCTIONB-
30BaTh A MEPEMEIIEHHS B KPOHAX TPETICUIYUINM NONET, T. €. IHEPrOEMKUA PEXHM
sepronéra. IMpu KM myckynaType! oKono 25 % TpH YeTBEPTH 3aTpayeHHO! 3HepTHH
HEHIGEXHO 0BPAUIAIOTCA B TEIUIOTY, CO3ABAS YIPO3Y Meperpesa.
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3 8 ¢ nep B KPOHE,
KacaeTcs 3anHUX KOHedHocTedt. [IpH NPBIKKAX ¢ BETKM Ha BETKY BOPOGBHHOOGDasHbIE
NTHLB Beeraa (GHKCHPYIOT TeIO Ha onope obenmH namamu. TAKHMH Xe NPbIKKAMH OHI
Yaie BCero 110 3emsie, BOpo6bH (Passer). CemeHsnt Ger
Genolt Tpsicorysku {Motacilla alba) ecTb BTOPHYHOE H BECbMa PEfKoe ABNeHHe. Jlanka
BBIIANMT, KaK Y IPUMHTHBHBIX APEBECHBIX NTHLL | Nanell pacnonoxeH Ha OTHOM YPOB-
HE C nepenHuMu. HIXHAA rOpTaHb ¥ GOBIWIMHETBA XOPOLIO Pa3ByTa {fleBYHe NTHULI).
B 6anbIIMHCYBE — MOHOTaMBI, TAlOLIHE | — 3 BHIBOIKA B rol. MHAKBHAYaNbHOE DA3BHTHE
N0 NTEHUOBOMY THINY. HexoTOphIe OTKPBITO THEIAAIHECS BHILI COOPYXAIOT YPE3BLI-
4afHO CIOXHbIE NOCTpoiky. [TuTaHMe pa3HOOGPa3HO. PacnpocTpaHeHs! BCecBeTHO, Ja
HCKUIIONEHHEM AHTADKTHIL! H HEKOTODRIX OKEaHHYECKHX OCTPOBOB.

Pasnuuator ABa MOAOTPSAAA BOPOGLHHOO6pasHbIX — Kpruawwue (Clamatores) u
Mepune (Oscines). KpuuawHe Kaxyrcsa Gonee paIHOPOAHBLIMH M MPUMHTHBHBIMH,
4eM MeBYHe, OTMYASCH OT HHX MO KQITHYECCTBY MBILIL HHXHEH ropTaiu (1 — 2 napsl
npoTiB 5— 7 nmap), paly 0cO6EHHOCTER CTPOECHHS BHYTPEHHErO yxa U T.11. [ToutH Bce
ohH (10 cemelicTp, | 130 BUIOB) COCPEROTOYEHB! B AMEDHKE, OCTANBHBIE Xe {3 ceMeRi-
CTBa, 0KONO S0 BUAOB) OBHTAKT MOYTH HCKIIIONHTENLUO B BOCTOYHOM MONYWAapHH.
Kpryatune o6HapyXHBaIOT pasHoo6pa3Hkie MOPhObYHKUHOHANbHbIE ANANTAUMH,
napannenbHbe TAKOBLIM Nepunx. [IpeAcTapuTenn amMepukaHcKoro cemefictpa dpe-
Banasosble {Dendrocolaptidae, 55 BHAOB), NOROGHO HEKOTOPBIM MEBYUM NMTHLAM,
AnanTHPOBaHbl K OCMOTPY KOpbl M Iaxe K Aonbnenuto. Neunnxossie {Furnariidae, 220
BHIOB), B ¥OxHoOR A — MOMHMO JIECOB, OTKPBITbIE MPOCTPAHCTBA
{BILIOTb IO MYCTHIHB) H BBICOKOrOpbA; 3KONOTHYECKH 3aMEWAIOT MEJKHX APO3IOBbIX,
CNAaBKOBBIX, TPACOTY3KOBbIX, CHHHLL, XABOPOHKOB K T.M. [TONYUHAHK CBOE HalBaHHe 33
COOpYXaeMble HacThio MPEACTABHTENER HECOPAIMEPHO KPYMHBIE FMMHAHbIE THEA.
Mopd0oaKQNOrHYECKHE AHANOTHH NIEBYHM ECTh TAKKe CPEAN MYDaBbENOBKOBBIX MTHL
{Formicariidae, 242 pHaa); HECKQNBKO POJOB TECHO CBA3AHBI C KONOHHaMH Gpomsunx
MYPaBbEB, NPaBIa, KOPMATCA He MYPaBLAMH, @ BCITYTHYTBIMM HMH HACEKOMBIMM M MeNT-
KHMH TTO3BOHOYHBIMH, 06pa3ys Hal TakoR W Opra
COOBILLIECTBO H3 HECKANBKHX BHAOB. THPAHHHI, HIH T
cemeftcTeo Tyrannidae), BLILISOAT MeHee P. 3HBIMH, YEM MY HO
He MeHee Pa3HOPOIHBI 3KoNoruyecku. B CTapom CBeTe 3aCyXHBAIOT YIIOMHHAHNA
GIH3KO POACTBEHHBIE cemeicTpa Porokiiosbl {(Eurylaimidae, 18 sunos) u [utToBBIE
(Pittidae, 29 sunos). [Tepenle — KopeHacTble GonbLICIONOBLIE K GOMblIEra3bie MTH-
ubi 13 ¥Oro-BocTouHol A3nu, Tponuyeckoit AbpHky ¥ ¢ Manarackapa, ofnanatent
KOPOTKOTO CTUTIOIWEHHOrO CBEPXY BHK3 KAIOBA U YPEIBLIYAHO LIMPOKOTO Pa3peda pTa.
TMuraoTes B KpoHax 4HBIMH, pbie — ruionaMH. [TuTTeL,
60NbUIErONOBLIE APKO OKPAUIEHHEIE ITHUB ¢ KPENKUM MPSAMBIM KNIOBOM H IOBONLHO
IUTHHHBIMH CHABHEIMH HOTaMH, KaXyTcA KypryasiMH. COGHpAIOT MEJTKYIO XHBOTHYIO
H06bI4Y Ha 32XTAMITEHHOM IDYHTE TPOMHYECKHX iecos. O6utawT B BocTouno# Asnu,
or Kopen 1 SInoHun 10 ABCTpanHH, a TaKke B AdpHKe.

MeryKx BOPOGLHHBIX {TIPHMEPHO 4 570 BUAOB) rPYNIHPYIOT MO-Pa3HOMY, PAVTHYAS
cpeoyt Hux oT 30 go 70 cemeicts. XKaBopoHKoBble (cemeitcTro Alaudidae, 87 sunos)
CUHTAIOTCA APXaMuHbIMH, LIHPOKO PACTIPOCTPAHEHH B OTKPHITHIX JaHAWadTax oT
NOMAPHBIX TYHAP KO TOPHKIX MYCThIHb. OTAUMHLIE AETYHDI, 1O 3EMIE NEPEIBUTAIOTCH

Gerom. B YHBIE H PACTHTENbHBIE KOPMA B PALTHYHBIX
COOTHOWIEHHSAX; ¥ GoMee ICPHOAAHBIX KNOB CHAbHEE, NO3BONAET HM PaaBNUBaThL
CEMEHaA.
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Jlactouxosnle (cemedcTso Hirundinidae, 83 Buaa) pacnpocTpaneHbl BCECBETHO,

p IM, HECKONBKO HMx azantaumu K MOBJIE NETAIOUIHX

X Hbl CTPHXeH, HO BhIpaXeHbl cnabee (nacToukH crno-

COGHBI BANETATH C 3EMJIH, HACEKOMbIX JIOBAT MO OIHOMY, MOCKONBKY KX MONET Ganee
MaHeBpeH).

TpsicorykoBsle {cemeiicTBo Motacillidae, 68 BUOOB) — KOHLKH M TPSCOTY3KH —
BCECBETHO PACTIPOCTPRHEHH b MHTEH OTKPLITHIX MECTOOGHTAHH, a B Necax — NojsH
M onywex. [To semie nepenpuraotcs cemensaunM Gerom. Kopm (naykoB, HaCEKOMbIX)
COBHPAIOT C 3EMJIH H JIOBAT B BOMIYXE.

K cemeiictey Copokonyrosbie (Laniidae, 83 Buoa) OTHOCATCH NTHLM OO BEMUIHHbI
Apo3aa, 3G PEKTHBHBIE XULUHKKK — GONBLIETONOBLIE, C CWIBHAIM H TIPOYHLIM IUTIOBOM,
HaZKIIOBbe — C Napoii 3y6uoB no 6okasM oT BepiumHbl. HacaxnBaoT 106614y (KpYnHbIX
HACEKOMBIX H MEIKHX O3BOHOUHEIX) TIPO JAf1aC HA WHIIB PACTEHHN.

TMoutk sce KpanusHukossie (cemedcTro Troglodytidae, 78 BunoB) — upeasbiyaiHo
MEJIKME NTHILI, OGHTATENH HIMXHETO APYCa B ChIPhIX 3AXTAMIEHHBIX fleCax, a TAKXKe
CKAIBHBIX H NYCTHHHBIX Nanniadros. Ha Matepike EBpasuu pacnpocTpaHeéH o6mk-
HoBeHHbIH KpanueHHK (T troglodytes), Bce octanbibie — B Honom Ceerte. Cpenn Hux
IOMOBbIH KpanuBHHK (7. dedon) NpUIHaH PEKOPOCMEHOM 3KOMOTHYECKON ILIACTH-
HOCTH. KOPM HKOB — MeJIKHe Gecro: UHbIE, H3PEAKAa — ATOAbl H CEMEHA.
Buigessiior naTh Gonee KpynHBIX BHAOB — onankH (Cinclus), N1oRoBHO THITHYHBIM
KpalHBHHKaM, OHI CTPOST KPYIIHLIE IIAPOBHIAMBIE THEIDA C GOKOBLIM BXOIOM, 2 XOp-
MATCS BECTIOIBOHOUHBIMH, COGHPAEMBIMH Ha IHE HEGOMLILMX NOTOKOB. YAEPXHBAsACH
KOTTAMH 32 IHO, IITHLIBI IPUTMOAIOTCA rONOBO# NPOTHB TEYEHHS, KOTOPOE NIPHXMMAET
HX KO OHY. MnaeawoT non BOL[O“, BIMAXHBASA MONYCNOXEHHBIMH KPbIIbAMM.

Jpoaaoeue (Turdidae) — onHo H3 cambIx NPOLBETAIOIINX cemMelicTB nogoTpsaa {330
BHoB). B EBpasun K HMM OTHOCATCS MHOTME ()OHOBbLIC BHAbl, B TOM YHCAE CHHAaH-
TponHbie. KOPMATCA B OCHOBHOM Ha 3EMJIE, HO HEKOTOPHE TAKOKE XBATAIOT HOBKIYY ¢
nowréra. B pannoHe — WHPOKMI KPyr BECIOIBOHOYHBIX M ATOMBI.

Cpenu npeacrasuteneii cemeictea HactoswHe Aposast { Turdus), conosbn
(Luscinia), 3apaHkn (Erithacus), TopuxBocTku {Phoenicurus), KopMALIHecs HA Ma-
HEP MYXONOBOK — OBHTATENH OTKDHITHIX, B TOM YHC/IE CKAIbHbIX, GHOTONOB (MeKaH:
Saxicola, xamenxn Oenanthe).

Tumennesne (Timaliidae, 256 Buaos) — 8 60: TBE -]

OTHIKL, OHK NPEKPACHO NAIAIOT B HUKHEM H CDEAHEM APYCE TYCTOR PACTHTENLHOCTH.
JepxaTcst CKphITHO, BECbMa FONOCHCTbE. BeestgHbl, NOTPEGAAIOT 6ECNO3BOHOYHLIX,
cemeHa W arogel. [TTHIb MOryT 3¢ deKTHBHO paiMHHATh H0CKINY, NEPEKATLIBAA &e
KOHLAMM KPENKHX YeTIOCTeR ¢ HeGQIBLINM KPIOYKOM Ha KOHIE HALKmoBbsi. Pacnpo-
CTpaHEeHBI IOYTH UCKIIOYHTENbHO B CTapom Caete.

CnasKoBhle (; iidae, 380 BiAOB), T o6HTaT anub B Boc-
TOMHOM NOYLUAPHH, e PACTIPOCTPAHEHR! YPEIBLHARHO LIKPOKO. DTO NErKHUE, OYEHD
NOOBHXHbIE MTHUBL C TOHKAM KIIOBOM M LEMKUMU HOTAMU, OTIHYHO Ja3aIOUHE 1O
TOHKHM CTeGUIAM, B IYLLE KOTOPBIX YCMEIIHO MPAYYTCH. DKONOTHYECKHE IPYIIbI CIaB-
KOBBIX — 3TO APEBECHO-KYCTAPHHKOBbIE NMTHLL! (COBCTBEHHO CNABKH, B YACTHOCTH,

pona Syfvia), o6UTaTeNH TPOCT X 3ap {Ki €BKH Ac halus) u Tpa-
BAHHCTOR PACTHTENILHOCTH (CBEPYKH L fla). Oun T MEIKHX X 1
T12yKOB, OCMATPHBAA PasTiYHble CYGCTpaTh, or BETBEH IePEBLED H KYCTOB U JI0 cTebner
Tpas, noBAT iX B BOAayxe. I KOPMOM MOTYT CJTYXHTb

xmnu. THéana pa3Hoo6pa3Hol (HOPMLI PACNONAraIOT B PAIBUIKAX BETBE, Ha JeMe,
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TIOABELIHBAIOT K BEPTHKAIbHBIM CTeGAM. Y caBOK-NIopTHUX {Orthotomus, Cisticola)
CaMell CLUMBAET BOMOKHAMM KAPMaH [IS THEIA U3 XKHBBIX THCTBEB, POKANKBAET HX
TIO KPalo KITIOBOM,

Mpeacrasuteny cemeitctea Myxonoskoese (Muscicapidae, 110 BIIOB) XHBYT TONLKO
B EBpa3ni ¥ AdpHKke. ¥ HHX WHPOKHH, CIUTIOLIEHHB TI0 BEPTHKAIH KJIIOB, OCHOBaHHE
KOTOPOTO G6PAaMIEHO WIETKHKaMH, KPYITHBIE 7132, BQ/bLUMe KPLUTbS, 10BOILHO clabble
Horu. [1pecrenyior neTalolHx HaCEKOMbIX B KODOTKHX 6POCKaX ¢ HaGMIOAATENBHOTO
MYHKTa CPenH CKIOHHBI K yT — OT MacKHPOBKH
CHeasa, TIPHCTPOCHHOTO K CTBONY AEPEBa, BILIOTH 10 HCMONBLIOBAHHA TIQNHOLEHHBIX
Zynes, KaK JeRaeT 3T0 MyXoNoBKa-nectpyluka { Ficedula hypoleuca).

Mpencrasuteny cemeitctba MoHapxoBsie (Monarchidae, 135 BHAOB) CXOAHM C Ha-
CTOAWIMMH MYXONOBKaMH, HO OXOTATCA B 6aiee TUIOTHOM necy, KIIOB H fIanbl y HHX

CH/IbHEE, OBbIYEH &H3M ¢ YK WM nocTynHbl
CPaBHHTENLHO KPYHBIE 4acTb NOGLYH paloT ¢ cybeTpaTos. [HéanaTea
OTKpPHTO. H: 1 B ABcTpano-Ti PErHOHe, pacnpo-

CTPaHeHb! B TPOTIHKaX A3NH K ADPHKH.

Cemeitctso CHHHLeBbIe (Paridae, 60 BUOOB) 06beAWHAET HEKPYITHBIX NTHIL XapaK-
TEPHOTO OB/MKA C KOPOTKHM H TOHKHM, HO CHUIbHbIM KJTIOBOM, CHbHBIMH Horami. Xo-
POLIAA CMOCOGHOCT K HAKOMEHHIO HOTO OTBITA €11 BYET BHICOKOH
3KOMIOTHUYECKOR NIACTHYHOCTH, NTOMOT2ET HM 3((HEKTHBHO PAaILICKHBATH KOPM (B TOM
yHcae 3uMoi). Lnpoko pacnipoctpaHeHs! B EBpainn, Adpuke u CerepHoit AMepr-
xe. TlonoBoii auMOpdH3IM OyYeHb cab. Ocen.nue H Kowy)oumc, FHE3AATCH B XOPOLLMX
YKDBITHSIX, 3HMHIOI CMEDTHOCTD TOCTHIO.

INononaHebie (ceMetcto Sittidae, 26 svmoa) PACNpOCTPaHEHDI HA BCEX KOHTHHEH-
Tax, kpoMe HOHOH AMepnkn. COBCTBEHHO MOMON3HU (Sitia} — MEIKHE KOMINAKTHO
CIOXEHHBIE TITHLBI ¢ KPYMTHO! FoNOBOW, NOBOILHO LTHHHbLIM TIPAMBIM KJIIOBOM, 110~
IBOAAIOWHM 3¢ GEKTHBHO NONGHTb, OYEHD KOPOTKHM XBOCTOM. JIOBKO MepeasHralorcs

B MTIOMCKAX KOPMa IO BEPT! TAM, Ha HHX CHIIBHBIMHI
UEeNKHMH nanamu {6e3 onope! Ha XBocT}. [TOMHMMO HAaCEKOMBIX, OTPEGUISIOT MEKHE
nfoasl, YCNEWHO pasia opexx. C BUIBI JIETIAT THEWOBOE YKPBITHE

M3 TIMHDBI HJIH JOTIONHSKOT €10 TOTOBLIE HUIUM, IECHBIE HCIIONB3YIOT IOTOBLIE AYIUIA,
HO KOHTPOJIHDYIOT €10 AHAMETP, OGNHLIOBLIBAA IIHHOM JeToK. Ocewnsi; NONOBOR AH-
MOPGOHIM OYeHb c1a6.

OBcankoBbie {cemelicTBo Emberizidae, 165 BiAOB) OTHOCATCH K 3CPHOAAHBIM, KO-
HYCOK/IIOBBIM TICBYMM TITHLAM, DOTOBOW ANMapAT KOTOPIX YCKOPSET YCBOEHHUE CEMAH,
I0CKO/IbKY CIEUHATHIHPOBAH B NYIICHHH M H3METBYEHHH 3HAOCTIEPMA. OBCAHKH
ot B ceMeHa T X pacTeHuit. PacnpoctpaneHst 1a seex
KOHTHHEHTaX, KpOME ABCTPWIHH. [HEIIATCA Ha 3eMTE HIH HHIKO HAll IEMITE

B AMepHke OBHMTAKOT TaKkxXe 6AHIKHE K K e {C:
40 rupoB). [peacraButenn cemedictsa Tpynuanoesie {Icteridae, 98 BumoB), Tak Ha-
3BIBAEMbIE KACHKH, WHPOKO PacnpocTpaHeHs! B Hopom Ceete. DTO TITHUL MeTKUX H
CPEAHHX PAaIMEPOB (N0 BENHYMHLI BOPOHbBI}, MHOTHE H3 HUX — (boHOBLIE BHAbL. Hace-
JIAIOT APEBECHO-KYCTAPHHKOBLIE MeCTOOGHTaHHA, GoNoTa ¥ BhiCOKOTPaBHble Ayra. 1o
3EMITE XOIAT, a He npriraioT. LInpoko sceanHsl. [ia 06paGoTKH pauTHiHbIX CyGCTpaTos,
BOIOTH KO MOATHHBUIEH ADPEBECHHDI, BOH3AIOT B HETO CBOM OCTPLIM, KITHHOBHIHMLIH 1
TIOYTH MPSAMOH KITIOB H 3aTeM ¢ CHIIOR Pa3aBHIaIOT YenlocTk. PacnpocTpanén nonosoi
AHMOPHUIM B OKDACKE H pasMepax. [TOMHMO MOHOTAMHBIX H OIHHOWHO THEIAAIMHXCH
BHJIOR, MHOIO KONIOHHAIBHBIX C CAMBbIMH PAIHbIMH CHCTEMAaMH OTHOLUEHHMA NTONOB. He-
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CKOJIBKHM BHAAM NPHCYL THERMOBOMH Mapa3uTHIM (Hanpumep, Gypoli BonoBbel NTHLE
Molothrus ater), npuyéM HaCTONBKO HHTEHCHBHBIN, YTO MOXET GbiTh (paTanbHLIM LIA
BHIA-XO3AHHA.

BuiopkoBbie nTuuel {(ceMefictBo Fringillidae, 134 Buaa) WWpoxo npeacTaBneHsl Ha
EBpasuitckoM KOHTHHeHTe, cnabee — B Adpuke ¥ Hopom CeeTe, OTCYTCTBYIOT B AB-
cTpanuy. Bapeaaior 060Nn04KY M [ENyIIAT CEMEHa Ha ORHOM CTOPOHE Kinopa. [TTeHLoB
BBIKAPMJTHBAIOT NPEUMYILECTBEHHO HO phi€, KaK O6b]
senenywka Chloris chloris m ny6onoc Coccothraustes coccothraustes, — LETMKOM
3Hmocnepmom ceMsH. To ke kacaetcs knectoB {Loxia), THEIROBAHHE KOTOPLIX NMPH-
YPOMEHO K CO3DEBAHHIO CEMSH XBOMHBIX IEPEBLEB U NIDOHCXOMHMT B (heBpane, noKa
WHIIKKH HE BHICOXIH H HE ONYCTENH B CEIOH COIPEBAHHA CEMSH XBoHHbIX. Mx yikasn
CNEUHANH3IALUHKA B HOTPCGJICHMH 3TOro GOraToro MHUIEBOrO pecypca BKIKOHAET AVTMHHBIE
TOHKHE NEPEKPEIIEHHbIE BEPUIMHEI ACHMMETPHUHBIX YEMIOCTER, KOTOPLIMM MTHLUAL
CPE3AIOT IIHILKY, KOPOTKME CHILHBIE HOTH, ORHOM H3 KOTOPHIX KIECT MAHMIYNHPYeT
WIHILKOHA, AAHHHLIA KIeHKHA S3bIK, KOTOPLIM OK HIRMEKAET 1a JIETYYKY CeMs Nocie
TOro, KaK 4ellyiHKa MHUWKH OTOABHHYTAa GOKOBBIM IBHXCHNEM NONKIIOBbA. YIIOMS -
HYTBI# Bhile ByGOHOC COcoGeH pacKankiBaTh TBEPALIE 0GONOUKH, pHIaras KioBoM
ycunre csie 300 H

Cpen# KOHYCOKIIIOBBIX PadIHHaloT e1UE TPH C r ne-
Hust. I710 TPOMHUYECKHE nruubt Tkat 1e (Ploceidae, 130
BHIOB), Bonee MenKHe Ac'rpvmu:losme (Estrildidae, 133 BHAa) H, HakoHell, BopobbHHbie
(Passeridae, 38 BUIOB), ananTHp K XKH3HH B Cyp BIX M apHIHBIX

nanminagTax. Y TKadMKOBBIX KIIOB, Kak MpaBWio, cnabee, Yem y BHIOPKOBMIX, a Mo~
¢06 06paboTKH CeMAH MPHMHTHBHEE — OHH TIPOCTO PacKANLIBAT 060104KH. Peako
BLIpaXeH ¢$H3M; y caMLOB {Vidua) n bapxaTHbIX TKaYHKOB
(Euplectes) 2 —4 mapbl LEHTPAIbHBIX PYNEBbIX MEPbeB BHITAHYTH Ko 40 cm. [TomMumo
CeMAH, MOTPEONAIOT HHBIE PACTHTEIBHBIE KOPMa, BILIOTH KO HEKTapa, a Takxke Gecro-
3BOHOYHBIX. OBIIECTBEHHbIE NTHULL KpacHOKMIOBbIA TkauuK Keenusa (Quelea quelea)
06pa3yeT BMECTE C MOJIOABIMH CTaK 10 40 MIIH ocobelt M YHHUTOXaeT 10 50 % ypoxas
3EPHOBLIX KYTLTYP. KBesia yeneuHo conpot MOMBITKAM KOH B YHC-
JIEHHOCTB (BBKHBAeMOCTh ITERLOB 10 80 %). HeKOTOpble TKAYHKOBbIE ILIETYT CIOKHbIE
THEMa {4eM 0BYCIORNEHO Ha3BaHHe TPYNIIbL), APYTHE CTPOAT OTPOMHbIE KOJUIEKTHBHbIE
THE3M, CBOCH TAXECTHIO TOMAIOLLHE AePeBbA. ¥ HEKOTOPbIX TKAYMKOBLIX TIPOSBASETCA
TEHOCHLMA OTKa3a OT CTPOMTENBCTBA THEIA ¢ NONBpachiBaHHEM AHLL B YyXue THEIAA,
BILTOTb 0 THEINOBONO NapasHTHIMA (HANPHUMED, ¥ BAOBYILEK).

Cemettero Ckaopuobbie {Sturnidae, 113 BHnoB), npoHcxonsiuee 3 AGpUKH H pac-
rpocTpanéHHoe B CrapoM CheTe, BKTIOYAET HEKDYITHbIE BB (O PaIMEPOB TalKH),
HACE/AOIIHE PEHMYLIECTBEHHO MO B — JIECOCTEH,
capaHHbl. [TOTPEGISIOT IMPOKHH HABOP KHBOTHBIX, BKAIOHAA MESKHX IOIBOHOUHBIX, 2
TaKxke PaCTHTENLHBIE KOPMa — OT COYHBIX AAOR 10 HEKTapa. OB6bIKHOBEHHbIH CKBOPELl
{Sturnus vulgaris) BEICOKOCTIEUMATHIHPOBAH B HCTIONBIOBAHHH CHIOBOIO PAXIBHTAHUA
4enocTeH — JUIA MPECAENOBaHHA IOGKIYH B PHIXION NOACTHIAKE i Aaxe LIS padne-
NBLIBAHMA KPYMHEIX HaceKOMBIX. [10 paUHOHY K MOBaAKAaM CKBODLOBbIE AHAMOTHYHBI
aMepuKchxouy cemeticTsy Tpynuansl. Janeko 3alina cneLKanuIalKs BOMOKIIOEE

HX IKTONAPAIHTOB H3 KOXKH MIEKOITHTAIOLIHX
{OT CJIOHOB IO OB) U © HHMH B TeCcHOM cumbro3e. [Tonosoi
BUMOPGHIM PAIBHT Y CKBOPLIOBLIX CN1aG0. HEKOTOPbIE THEARATCSA TIOTHLIMU KOOHMSA-
MH, B IIPEMIE/iaX KOTOPLIX NIPAKTHKYIOT BHYTPHBHAOBOH THEINO0BON MaPaIHTHIM,
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Paitcxue nTHub (cemefcTBo Paradisacidae, 43 BuIa) M3 TPONMHYECKHX ecoB Hopo#
TBHHEH OGHAPYXHBAIOT CXONCTBO C BPAHOBBIMH. BOMBIIMHCTBO BHAOB MORKTAMHEI,
OHH IPAKTHKYIOT CIOKMbIE TAHLIE CAMLIOB, APYTHC — MaccoBbIe TOKA. Pesko Bripaxex
TIONOBOM AMMOP(HIM, CAMLIES ONTEPEHB] YPE3BBIYANHO TILILIHO H APKo. Okono 10 BUOoB
MOHOTaMHE H NOIOBOTO AMMOpduImMa He nMeloT. TpaxTuyecku Beesassl. Bpanossie
{cemefictso Corvidae, 118 BHIOB) — MEIKHE M CPEIHHX PAa3MEPOB NTHLUH MJIOTHOIO
C/TOXEHHSC KPYTTHOA TOROBOR M CHIbHBIMH HOraMu. CaMUb! KPYIIHee, HO B OKPACKe
noTOBOH AMMOPPHIM OTCYTCTBYET. B OCHOBHOM — OBHTATENH NECOB. DKONMOTUYECKH
BECbMa [UTACTHYHbI, HACETAIOT PAINEIE IPHPOIHBIE I0HBl — OT APKTHYECKHX NoGepe-
XHHA IO XapKHX MYCTBIHb., MHOTO CHHAHTPONHBIX BHAOB. BeesnHel, ecTs nanansmmxu
M KIENTONAPAIMTHI, CCTh NOTPCOMTENH CEeMSH, ALNAIOIHE JATIACH HA IUMY (KEApOBKa
Nutifraga caryocatactes, puc. 156, 24). MHorue it 06pa3yioT OrpOMHbIE CTaH K
THEJNOBbie KOMOHHH. T1PEeBOCXOAAT GONBIIMHCTBO APYTMX NTHIL N0 YPOBHIO BBICIIER
HEPBHOR NESTENBHOCTH, CTIOCOOHE! BHIpabaTbLIBATL HOBLIE MOBANKH, PEATHIOBLIBATEL
CNIOXHBIE MOBEAEHYECKME aKThI, BIVIOTh 10 HCIONBIOBAHHA HHCTPYMEHTOB, 4TO Mpo-
ARNSETCA M B [IPOLUECCE CHHAHTPOMHIALMH.

DEOAIOUHOHHAR HCTOPHR MTHY

TTyiuam NONTOE BpeMst TIPUNMCHBANH CTIELNGHYECKUA IMATHOCTHYECKHH ITPH3HAK —
nepkesoft nokpos. [oatomy, koraa B 1860 r. B 3oneHrodeHe (KOxHan lepManua) B
Kapbepe 1o A06ke IUTOrpad)cKOro Kamun 6bUT 0GHAPYXEH OTNEYATOK NMTHYBETO Nepa,
2 TOJIOM IT0IKE HaMIEH LETbIfA CKeeT ONepEHHOND CYILIECTBA, €10 CPa3y XKe NPHHAMIHK 32
nepBoNTHLY. 310 6L IHAMEHUTBIH Archaeopteryx (puc. 157; 6yKpanbHO — «apeBHEE
Nepo»), CYUTABUWIHACH CBAIYIOLINM IBEHOM MEXY IOPCKUMH IHHOIABPAMH M COBpE-
MEeHHBIMU ITHLAMH. Bcero B 3oneHrodene HafeHo 10 3K3eMIIAPOB apXeonTepHKCa,
B TOM YHCIE WECTk CKEMETOB XOPOLeN COXPaHHOCTH.

TTo CTPOCHHIO CKeleTa apXeOTTEPHKC — TUMHYHBIH TEPOMOTHBIA IHHO3ABP (CM. C. 252).
Bonee TOro, B €0 CKeJleTe HET YUCTO NTHYBUX NPH3HAKOB. B nepenHeR KoMedHOCTH
aApXeONTePHKCA HET OGBIMHOM 1A NTHLL MPAXKH {Carpometacarpus), H COXPaHAIHCH TPH
¢BOBGOAHBIX Manblia ¢ KOTTAMH. [PYAHHA He HeCNa KWIA, MeCTa NTPHKPETUICHHUSA MTHYBHX
NETATeLHBIX MBIULL M TeNO €€ 6bUIO HEBETHKO, a M03alHu He€ HMenach cepud Bprow-
HbIX pEBGEP (9) — TUMMYHBIX TOKPOBHBIX OKOCTEHEHUM (KK Y COBPEMEHHLIX TATTEPHH
H KPOKOXHNOB). Tad 6bl1 3aKPLITHIM, ble KOCTH (6) LB ¢
LIECTEIO KPECTLIOBBIMHU MOIBOHKAMH. PE6pa He HECNH KPIOYKOBHIHLIX OTPOCTKOB {CM.
pHc. 142, 9). To CTPOEHHIO Yepena apXxeonTepHKE GAKMXe K AMHO3aBpaM, YeM K NTH-
UaM. Y Hero 6bUTH THTIIKYHBIE VIR AHHOIABPOB TEKONOHTHSIE 3y6hI, HO TIOYEMY-TO HE
6bUTO YewyHIaTOA KOCTH (XOPOLUO Pa3BUTOR KaK Y IMHOIABPOB, Tak K Y TITHL). XBocT
06pa3osaH GOMBIWIUM YHCIOM MO3BOHKOB (KaK ¥ RWUEPHLI) ¥ HECET PN CYIIPOTHBHO
PACIIONOXEHHBIX NEpheB. TOAbKO JATHHE KOHEYHOCTH MOAOBHE! NTHYBHM; CYIS 1O
CTPOEHHIO HOTO CycTapa, M ABHUIATACH B Mapacaru TTAIBHOR
[UTOCKOCTH {BEPTHKATBHO! NPOSORLHOMN, CABHHYTOH BEOK OT ueHTpa). Mansust pac-
MOJArajIuch KaK y GONBIIMHCTBA TITHLL — TPH Brepén W onuH Hadan. Ho ecan yGpate
nepest, TO apXeONITEPHKE TIPEBPAILIaeTCs B AWHO3aBpa, BH3KOTO K pony Compsognathus
43 rpynnbt Coelurosauria. Ho X0TA 3TH AMHO3aBPLI CPaBHHMB! C APXEONITEPHKCOM MO
pasmepy, 310 GHIH ero H H K TOMY Xe crieuna, Hbie
KOTOPHIX HHKAK HeNb3s CYMTATh €ro NMPEOKaMH. B HeoasHee BPeMs B paHHeM Meny
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Puc. 157. KOpckag nepsonTHua (Archaeopteryx).

A — O6LUK BUA CKeNeTa C OTEHATKaMH NCPbeB (MO WECTOMY SKIEMILIADY. HaRIENHOMY B 1951 I 613
HEMELIKOTO ropofia ARXWITeTTaY; 5 — ckenera: [ — KQnbLIO; 2 — OTEpeHUe
rONEHM; F — MaXOBHIE NepbA; € — KOCTHAR HOMPA; 5 — okHo; 6 — KOCTh;
7 — CemanMINAR KOCTH; & — NOGKOBaA KOCTh (O6pasyeT cHMdua): 9 — GprowHbie pebpa; J0 — MEAIOCTH,
cuabxeHnue 3yBami; [—IV — HoMepa natsLes

Monronuu 1 Kiras o6HapyxeHo Gosee 10 ponos onepéHHbIX AHHO3ABPOB, KOTOPbie GhUIH
3IHAYMTENBHO MONOXE apxeonTtepukca. Mx npeanonaraemas macca tena (3080 kr) He
MOIBONAET OKHAATL OT HHX CNIOCOBHOCTH K MONETY.

Hrak, r1asHbiM OBIIMM ¢ ITHUAMM TIPH3HAKOM B OPTaHH3alMH apXeONTepHKCa
OCTAETCH MepbeBof MOKPoB. Kak M y cOBpeMeHHEIX NTHIL, OTIaXala NEPBOCTENEHHBIX
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MaxoBbIX NepheB (IPUKPETLIEHHBIX Ha KHCTH) Y apXeONTePHKCA GbINH aCHMMETPHY-
HBIMH.

MHorHe MonaraioT, Y4To NITHLLL OAEAUCH NEPOM PaHbIlE, YeM NONETENH. ScHo, 4To
TIEPbA MOTAK CAYXNTE 3GQEKTUBHBIM CPEACTBOM QHIUYECKOR TEPMOPETYNRLMH, YTO
TIO3BONIANO ITHM APX03aBPAM CTATh TOMOMOTEDMHBIMH XHBOTHbIMU. AHATOTHYHbIE
TIPOLIECCHI MOTTH MIPOTEKATL M Y HENOCPECTBEHHbIX NpeaKoB ntui. Coananue Gpusnye-
CKOTO TEPMOH3ONATOPA B IX TKaHAX CTBYET O pQIH
BHYTPEHHUX 0B TerIa, X BBICOKOH (HIHYECKON AKTHBHOCTHIO
{n1a3aHMEM M IPLIXKAMK B APEBECHON KPOHe, B NIpeene — MaILYLLHM NONETOM), Npu
KOTOPOA MHOTOKDATHO BO3DACTANH SHEPTETHYECKHE 3aTPaTh!.

HekoTopbie aBTOps!I MPEANONAraioT, 6YATO NPEAKH NTHU TEPEWNH K NOAETY oT
CTPEMHTENBHOTO 6era 1o TH FDYHTa 32 HACEKOMbIMH, NPErpax-
JIaA WM TYTh K GETCTBY ONEPEHHBIMU NIEDEIHHMH KOHEUHOCTAMK. TIpH 3TOM B3MaxH
JIMCTNILHBIMHU HaCTAMH «KDbI/IbeB» TIOMOTANH MOLICPXNBATH PABHOBECHE NIPH PEIKKX
MaHéppax. B nonobHbIx ciydasx 3¢ EKTHBHOCTL CTAGHIH3ATOPOB PE3KO BO3pacTaia,
ECIH OHH CO3ABATH HEKOTOPYIO NIOABEMHYIO CHITY. A 3TO YXKE fIPAMas MPEANOCHUTKA K
Maltryliemy noiéry. [pasna, ey NPUHATE TaKYI0 BEPCHIO, OCTAETCA HESICHBIM, TIOYEMY
Y NEPBONTHLIBI COXPAHACTCH XBATaTeIbHbH THIT CTOMMI C TNPOTHBOTIOCTARNCHHAIM 1 nans-
LEM H TIOYEMY Ha KPBUIBX OCTAIOTCH TPH XOPOLIO PAIBHTEIX MANBLA ¢ AOCTATOYHO JUTHH-
HBIMH H3OTHYTBIMK KOrTsiMu. B HTOTe mpencramnsercs 6onee 060CHOBAHHOR FHIO-
Te3a O APEBECHOM NPOUCXONIEHHH apxeonTepukca. [pecenyst HACEKOMEIX B KpOHE
AepeBbeB, OHH GBICTPO NEPEABHUIAIMCEH BAOb BETBEH (KAK 3TO AGNAIOT COBPEMEHMBIE
TP He KYKYIIKH), BAfICh IUIMHHBIMH ITEPEAHMMH KOHEUHOCTAMH (MX
Ha3bBAIOT LHHHOPYKUMH AMHOIaBpamu). [IpHOBPETA nepba, 3TH ALIEPE] MOLITH YXE
6aNTaHCHPOBATh KPBUTLAMH, NOCTENEHHO YANHHANH NMPEDKKH, HCTIOABIYA KPLUILA A5
KOPPEKLIMH TPaeKTOPHH (KaK 3TO AeNalOT WepeTokpuin Cynocephalus v Genka-netara
Pteromys), ¥ NEPELLTH CHAYANA K [TAHKPYIOUIEMY, 3 3aTeM YXKE H K MAILIYlIeMy NQNETY,
NOArOTOBKY K KOTOPOMY MOXHO BHAETH B BATaHCHPHRIX IBHXEHHAX KPBITbAMH.

ACHMMETPHYHBIE ONAaxana UTHHHBIX MEPBOCTENEHHBIX MaxOBbIX {cM. ¢. 309) Ha
KPBIIBAX APXEOMTEPHKCA, 4 TAKXKE CPABHUTENLHO KPYITHbIE PAIMEPH €10 TQIOBHOTO
MO3ra, €CITH CYAUTE 110 OAHOMY ECTECTBEHHOMY CIENKY, NENAI0T BEPCHIO CTOCOGHOCTH
apXEONTEPHKCA K MalYLLeMy TMONETY NpaBaonofo6Hof. CyllecTBEHHOE CXOACTRO ¢
NTHUAMH 0GHAPYXEHO TaKKe BO BHEWHENR GOpME KOHEUHOTO, CPEAHEr0 MO3ra, Mo3-
weuka. OfHAKO COXPaHUBLIAACA Y APXEONTEPHUKCA MOABHKHOCTE MEXIY TYNOBHUIHBIMH
TIO3BOHKAMH, OTCYTCTBUE BOMYXOHOCHBIX MOAOCTER B KOCTAX M AOCTATOUHO BHYLIH-
TENbHOR TPYAHOA MYCKYMATYphl NOKA3BIBAIOT, YTO €FO BOIMOXHOCTH MO 3TOR YacTH
OIpaHuYeHbl.

B HenapHee BpeMA OTKPBITO MHOXECTBO OCTATKOB HEKDYTTHBIX IODCKHX H MEJIOBBIX
NETAIOLIMX NITHU (BEIMYUHONR OT CKBOPLIA A0 TONY61), CYLUECTBEHHO OTHYABIIHXCA OT
copeMeHHbIX. OHM 6bUIM Ha3BaHLI IHAHLIHOPHHCAMH (pHC. 158 A; Enantiornithes), 4o
IHAYUT — HHbIE, TIPOTUBOI 1€ TITHLIBL. 1M IHp
Ha60p MPU3HAKOB CXOACTBA € apXeonT M, YTO Aano OGBEAHHHTD HX
B NOIKIACC ALEPOXBOCTHIX NTHL (Saururae). Jpyroe 3araaoyHoe CyluecTso, 6aHIKoe
K COBPEMEHHBIM NMTHLUAM, — 3TO KOH®YUHYCOPHUC {Confuciusornis; puc. 158, 5),
KMBLIKH Ha TEPPUTOPHH COBPeMeHHOTO KuTas He MeHee 120 MITH neT Halad; Hakae-
HbI THICAYH KIEMILIAPOB. B oTmume oT 6 Ba X
KOHQYLHYCOPHHC MMeNl Ge3sy6hie YETIOCTH, BEPXHIOID CKYIOBYIO Iyry, MIOYTH CTPOTO
OMHKCTOUEAbHbIE TOIBOHKH, KPYNHBIA LNHHHLIA MHTOCTHA.
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Puc. 158. HekoTophie BhIMEpLIMHE MTHUBL

- (Enantiornis BX DT 5 — woudy-
(C i TaKxe X 8-

{Protoavis), Tipezok nTHU (Omif r—

{(Hesperornis), HeneTaowas MenoDan 3yBaTan NTHUA, CNELHANHINPOBAHHMA HXTHODAr; J — MenoBOR
¢ is), Takxe 2yBathid xmoBoM; £ — bopopaxoc (Phororacos), XuBuIas

B nTHUa, HHUWY KPYNHOTO XMiMHKa B KOxHO

Amepuxe; KX — 1matpuma ( Diatryma) u3 nangorena, BHEIUHE CXOAHaA ¢ GOPOPAKOCOM, HO GKOPEE — Pac-
T 33— { is HA MPOTOTHN YTOK H rycefd
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Ha cmeny " B KOHLIE MeJTa, IIPHLL-
i 1303 nTus! (Omi Neomithes). Hx poAoHaYaIbLHHKOM
©BUIO NPEUIOXEHO CHHUTATh HANACHHYI0 B 1987 I. MeNKy10 (BE&IMYHHOMN C COPOKY) MCeBIO-
ayxuio (puc. 158, B) u3 noanHero Tpuaca, XMBLLYIO 225 MIH NeT Hadad, 3a 75 MJTH JIeT 00
apxeornTepukca. 3o np {Pr is}, B OyK — nepBONTHLA,
cKopee BCero, IpesecHas Gopma, ITHHHOXBOCTAA W eABa 1M COCOGHAA K MOETY, HO
06/1aaBILAA CPABHHTENBHO KDPYITHLIM TOMIOBHbIM MOITOM H HA6OPOM OBLUMX C NTHLAMH
CKeJETHBbIX TIPHIHAKOB {ITHEBMATHIHPOBAHHbIH qepen C KPYNHOH MajHMUeH, 3y6bl
TOABKO Ha KOHLIAX YeMoCTeR, 1 Hble

Tak#m 06pa3oM, 1O AaHHLIM NAJEOHTONOTHH, d)opMupoBaHue Mopdodu3no-
JIOTHYECKOTO 06/IMKA NITHL NIPOABHTANOCH B ME3030€ IUHPOKHM (POHTOM — B He-
CKONBKHMX BETBAX DENTHIHA NOAKNACCA Aponaspos M3 KOTOPHIX BCE, KPOME OQHOM
{ Thie NTTHILBL, , IMHO3IaBDbL), ewg
B MEJIOBOM NEPHOLE.

Ha npotsxesiu Mena pasHooGpasHe BEEPOXBOCTBIX IITHIL TIOCTENEHHO HAPACTANO,
¥ K KOHLEY 3TOro NepHOfa O6NacTh X PACTIPOCTPAHEHHS NPOCTHPANach OT ABCTPATHH

1o CeBepHOR AMEPHKH. YK€ B PAHHEM MeTy BOIMOXHBIE TeH
IBYX Ci nruus (Neornithes) — maneornar u
HeorHar. Y maneornat (Paleognathae; & nTHU) H3-32

KOHCTPYXTHBHBIX OCOBEHHOCTEN cllafee BRIPAXEHA NOABHKHOCTE BEPXHER YETHOCTH
(KMHETHHHOCTD YEPENna); BMECTE C HEKOTODLIMM JPYTUMH YEPTAMH STO CBHACTENLCTBYET
06 MX NPHMHTHBHOCTH, APXaHYHOCTH B CPABHEHHM ¢ HeorHaTamu (Neognathae; «HoOBO-
HEGHBIMH»). TTOITOMY OHM B KOHLE KOHIOB NPOMIPAIH B KOHKYPEKLIHH C HEOTHATAMM
M NOYTH NOMHOCTHIO HCYEATH. B coBpeMeHHOR (ayHe aneorHars! NPECTARIEHE! C1abo
(0KONO TIMIYCOTHH BIOB) M CPABHHTEJILHO Y3KO PacfpocTpaHeHsl. Heornatol Xe npea-
cofoft L HECKQUIBKHX Tpor X BETBEH, CAMOCTOATENBHO
TIPOM3OLUEAIUMX OT Nnaneorsar. Torna ato He 060co6IeHHbI TaKCOH, a Gornee BLICOKHH

YPOBEHDL OPIaHHIaLIHM,
B NO3AHEMENOBbIX OTIOXKEHMAX NABHO MIBECTHLI NpPEACTABUTENH ABYX IPYNI 3y-

Batbix nrHl {Od hae). 3tor pop 1 {Hesperornithes} ¥ UXTHOPHHCHL
(Ichthyornithes).
Mepsbie (puc. 158, ) GbLIH BOAHLIMHU TULIAMH, TA. TM]

BHEIHE HAMOMKHABIIMMHU rarap, ¢ NIOXO Pa3sBHTHIMH KPbUILAMH, KO AOCTaTOYHO
CHJIBHBIMM COBHHYTHIMH Ha3ad nanami. B ocHOBaHWH MX BepxHelt yetiocTH (maxillare)
CHIETH MEJIXHE OCTPble TEKOAOHTHBIE 3y6bl. Bropeie {pHc. 158, 4}, CpaBHUTEABHO He-
6abIIMe MTHUB, HMETH PA3BUTHI KHIb IPYAMHEL H, TTO-BUIHMOMY, XOPOLIO NETANM.
YenioCTH TaKkKe BbUTH C TEKOZOHTHBIMU 3y6aMH. 3y6aThiX MTUL CYHTAIOT TYNHKOBBIMH
BETBAMH.

YTO KacaeTcst HEOTHAT, TO B MOMIHEM MeNy MPEeACTaBIeHH YeTHPE COBPEMEHHbIX

oTpsina (lar ie, Tpy 1e, B He H P: 1e}. Torna xe
BBUTH ITMPOKO . p 1 (F yornis), L HE TITHLI
C YTHHOM ronoBo# (puc. 158, 3), TIpEAKH p X Ty biX. U3

NancOreH-HeoreHa KaHHOIOHCKOH 3Pbl MIBECTHEI THTAHTCKHE He CNOCOBHbIE K NONETY,
HO npekpacHo GerapluKe NTHIKW — dopopakoc (Phororacos) Ha IOXHO! AMEPHKH H
nuatpuma ( Diatrima) ua CeepHoit AMepHKH, A3ni H EBponsl. IX CYHTAIOT BRICOKO~
CTEUMANHIHPOBAHHBIMH XHILHUKAMH, 3AHHMABIUMMH 3Ty KOJOTHYECKYIO HHWY 3a
OTCYTCTBHEM MOIXOIAWMX LA 3Toro 3sepeil. Qopopakoc {(pic. 158, E) — npeanono-
JXHMTENLHO DOICTBEHHHK COBPEMEHHBIX KapHau {oTpsn XKypanneobpasHsle), s Axa-
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TpuMbI (pHc. 158, XK') o6cyxnaerca BoaMoXHOe poncTso ¢ Kypoo6pasHeIME ITHUAMH
M pactH b {JIHC b).

Monarajot, YTO BCe COBPEMEHHKIE IPYNIK NTHY GEPYT HAYATO OT KaKOro-To
OBLIErO NCTOYHHKA B KOHIIC MENa; YX€ K MHOLEHY B MAIEOHTOJOTMYECKHX MaTe-
pHanax NPHCYTCTBYIOT MHOTHE NMPEACTABUTENN COBPEMEHHLIX OTPSAOB, CEMEHCTB
Jaxe pofioB.

XO3AHCTBOHHO® IHOYOHME H OXPAHA MUY

TITHUR BCErNa MIpand BAaXHYIO PONb B XHIHM YENOBEKA, [I0HAYANY B KAYECTBE
OBBEKTOB OXOTHHYBETO NPOMBICHA, 3aTEM OHH BHECH MHOTOYUCIEHHOE MONOMHEHHE
B HaGOp ONOMALIHEHHBIX XHUBOTHBIX. [ToanHee, MO Mepe HaKOMIEHHA IKONOTHYECKHX
3HaHUH, BBIACHWIACH HCKIIOYHTENIBHO BAXHAs PONb NTHLL B MOAAEPXAHUH PaBHOBECHS
B Bax, KaK B OT X-BpeAUTeNeH CEnbeKOXo-
ISACTBEHHBIX KYNBTYP, TaK M B PacCeeHHH MHOIHX BHIOB DaCTEHHA, MCTpeGneHHH
COPHAKOB M T.4.

JInilb NMpencTaBUTenH ABYX OTPAIOB, rny6oko azant X K pac-
™ #, — K 3Hbie M Tyceobpaikbie — HCTIONB3YIOTCA YEIOBEKOM B
KaYecTBe OOMALUHEHHAIX XKHBOTHRIX, HE TO/IBKO CIOCOBHMIX pa3MHOKATLCH B HEBONE,
HO M 1aBUIMX B Te [UTHTEbHOH Cenek PaGOoThl MPOLNYKTHBHBIE MOPOALL.
K 3THM Xe OTpsidaM, Hapsly C HEKOTOPBIMM KYNHKaMH H NMacTYUIKOBBIMH (JIbiCYXa),
TIPHHALIEXAT OCHOBHBIE MPOMBICNOBbIE BHAB M OGBEKTH CNOPTUBHOM oxoThl. He-
60/1b110€ YHCAO BHIOB IHBIX B KauecTse 1X
JIOBYHX NTHUL.

HakoHeu, MHOXECTBO NEBYHX H AEKOPATHBHBIX NTHL CONEPXHTCA B KIETKax {no-
TIYraH K HEKOTOPbIE APYTHE, IaBHAIM 06Pa30M BOPOGLHHOOGDa3HbIE) WIH Pa3BONHTCA
B HeBOJIe {NAaBRMHHL!, HEKOTOPHIE BHAb! Ha3aHOB M T.T.).

OnHako ylep6, KOTOPbI HAHOCHT NTHLAM NPAMOe HCTpeBeHHE MITH, HTO OCO-
GEHHO CYUICCTBEHHO, DaJpYILICHHE HX eCTECTBEHHBIX MECTOOBHTAHHI, COBEPILIEHHO
HECOM3IMEPHMbI C HEKOTOPBIMH LIALAIHMH HAK JaXE MOLIEPXHBAIOINMH YCHAHAMH
B OTHOIUEHHH IITHLL CO CTOPOHb HEIOBEKA,

K konuy XX B. B psiie PErHOHOB MHPa AOCTHIVIO KPHTHHYECKOTO YPOBHA KOIHYECTBO
YAIBHMbIX BUIOB Cpeav NTHL. [To naHHKIM MeXIyHapOAHOTO C0i03a OXPaHBI NTPHPOALI
{MCOIT), B nocneaHe YeTBEPTH NPOULTIOTO CTOJICTHA HAa IPAHH NONHOTO BHIMMPaHHA
HMaXOOWIHCH 1o MeHbiieH Mepe 350 BunoB nTHU. [TpH aToM 22 BHAA, HAXOOALIHXCH
TI0A YTPO3OH HCHEIHOBEHHS, pacnipocTpaHensl b Espone n CeepHoit Asuu, 39 — B
CepepHoR AMepuke, 16 BH1oB — B Adpnke n 38 — B I0ro-BocrodHo# Asun. Oco-
6EHHO MPUCTAIBHOIO BHEMAHHA H npuponooxpaﬂﬂux YCHIIH# TPEBYIOT 69 IoXHOaMe-

MX BHAOB U 41 aBCT BHA, 4 TAKXKE H7 SHIEMHUYHBX NPEACTABHTENCH
aBHb2yH OKEAHHHECKHX OCTPOBOB, T11€ YHHYTOXEHHE ECTECTBEHHEX MECTOOGHTaHMH
niu HEKOTODBIX 4 BUIOB > KaTaCTPODHYECKH CKaIbl-
BaKOTCA HA MECTHbIX OBHTATENsAX.

HIO, flaxe ceTH X TEDPHTOPHI aexo He BCer-
12 NOMOTAET PELIEHHIO BOSHHKAIOUIHX NIPOGIEM — BO MHOTHX CAY$asiX NPHXOLMTCS
NpHGEraTh K METOaM HCKYCCTBEHHOTO pa yr BHa0B. U TaK
6bia yBeTHYEHA b, HANPHUMED, Ka3apKH M HEKOTODBIX PEAKHX

BHIOB XYypaBiel.
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KAACC MAEKOMUTAIOLWLME, UAWU 3BEPU (MAMMALIA)

XOTPOKTOPHCTHKT KAGCCT

MreKOMHTRIOLHE TPAXULHMOHHO CYHTAIOTCA ONHMM U3 ABYX BHICLIHX K1aCCOB NO-
3BOHOMHBIX XHBOTHBIX. [JTaBHblE CBOACTRA, OTPAXAIOLIUE BLICOKHIT IOCTHIHYTHIA HMU
YPOBEHDb OPraHM3alLMH, 3TO, NPEXAE BCETO, CROXHAA AUPPEPEHUHALHS IONOBHOTO
Mo3ra ¢ Kopoit ytapl O MO3T4, COCTOALLIEH M3 CEPOrO Be-
UIECTBA, 2 TAKKE BHICOKOPAIBUTHIE OPTaHE! OGOHAHMA M cliyxa. COOTBETCTBEHHO HM
OCTYTHBI CROXHOE TToBeneH e H 3 PeKTHBHAN OpHeHTaLHA. [anee, 3TO roMOHOTEpM-
HOCTB (TIOCTOSHHAs M BbICOKAs TEMIEPATYPa TeNla) M COOTBETCTBEHHO BBICOKHHA YPOBEHD
MHIHEOEATENLHOCTH, 3TO YHHKANbHA KOHCTPYKLIMA POTOBOTO annapata, Mo3sosioLas
3pepsaM 3¢pexTHpHO 06pabaThiBaTh KOPM B POTOBOl MONOCTH. HakoHel, 3T0 ocobbIA
nyTh NEpenayn ACTEHBILIAM MHTATENBHLIX BELIECTB — YEPE3 MNALEHTY (MpHCYLLyio
GO/IBUIMHCTBY, HO HE BCEM) H YEPE3 MOJIOKO.

Pa3BuTHE ITAIOWMX LW10 aGCONIOTHO HEIABHCHMBIMH TTy-
TAMH OT PUAOTEHHH NTHL. [103TOMY BHICOKMA YPOBEHB HX OPraHHU3ALKK AOCTHTHYT
MHBIMM CPEAICTBAMH, B HEKOTODBIX OTHOUIEHHAX OH HMXeE, YeM Y NTHU. XOTA IBepH,
1I0006GHO NTHLAM, TOMOROTEPMHEI, METAOOJM3M Y HHX MEHee HHTEHCHBEH, @ TeMnie-
patypa Tena HHxe. COOTBETCTBEHHO HHXE M MEXaHHYECKasi MOLIHOCTb. XYXE, YeM y
TITHL, Pa3BHTO Y 3BEpElt IPCHHUE.

n MJIEKOMHT: He: ] Iil TIyTh SPKO OTpa-
3IHICK B 0COBOH CyRBGE BUCLIEPATEHBIX KOMIIOHEHTOB KX YEDENa H POTOBOTO aNNapaTa B
LeOM, PYGOKO a1anTHPOBaHHOIO K 06paboTke KOpMa B POTOBON notocTH. Tpucymas
JIBEPAM [ETEPOLOHTHAN 3y6Hau CHCTEMA BKJIKOHAET PEILBI, KILIKH, NPEJKODEHHEIE H
KOpEHHBIE 3y0bi.

MaHHIYNALMIO ¢ KOPMOM OCYIIECTRISIOT MACHCTEIN A3BIK, @ TAKKE MATKHE TRl H
UEKH, TIC e Graronaps TAKLUHX — MYCKY-
JIaTYPE, BOJHHKIIEH HI MBILIL NOXBAILIYHON BUCLEepanbHO# Ayru. Braronaps ry6Gam
H LEKaM CHApyXH OT JyGOB BOJHHKJIA AOTIONHHUTE/NBHAA [TOJIOCTL — IIpDEJRBEDHE pTa.
BropuyHoe TBEpIOE ¥ MATKOEe HEGO OTAGNAKT POTOBYK MOIOCTh OT HOCOBOM, CHUMAR
TOMEXH ABIXAHHIO NIPH JUTHTENLHOH 06paboTKe MUK BO PTy. 3TO XKe paifeieHHe No-
IBONHET AETEHBILLY COCATE MATEPHHCKOE MOAOKO. XOPOIIO PAIBUTL CUOHHBIE XKeNE3bl,

Ty o, cofepxar GepMeNT, paaaralowyil Kpaxman, —
aMMaJy Cunoso# 06paboTke nHILH YPPEKTHBHO CIIOCOBCTBYET MOILHOE PAIBKTHE
u ocoboe PACTIONOXEHHE YETKCTHBIX MhIUILL. HHXHAS 4encTs TIpEACTARIAET coboit
He COCTABHYIO KOHCTPYKLMHIO, KaK ¥ PENTHIHHA (Iae cOCTOMT Ha 7 KOcTeli), OHa MOHO-
nuTHA, 06pa3oBaHa onHOM HIuE 3yGHOM KocTelo. K 4epeny oHa npudieHeHa B HOBOM
MECTE, K . TOR KOCTH, M 06D ¢ Heflf TaK HaabiBaeMblil BTOPHYHBLIA, WIH
MaMMaTbHbil, YeIOCTHOM cycTaB. BropuiHoe KOCTHOE HEGO CYLIECTBEHHO YKPEMWIO
BEPXHIOIO HEJTIOCTL, MPEBPATHB €€ B CILTONUIHYIO KOCTHYK 06QNOYKy HOCOBOM MONocTH
{1py6ky).

BaXKHble 3MeMEHTH! YeIKCTHOH AYTH CPOPMHPOBATH B CPEAHEM YXE HYACTH IBYKO-
NEPENAIOIETO ANMAPaTa — MONOTOMEK (M3 COWIEHOBHOR KOCTH) i HaKOBATBbHIO (M3
KBAaAPATHON KOCTH), @ TAIOKE PAMKY JUIS r " — Y10 KOCTb
{¥3 YIMORO# KOCTH).

YHUKABHBII TYTh 2BANIOUHOHHOTO PAaIBHTHS MIEKONHTAIOIIMX 3aneyaTiéH eme B
HECKONBKMX OCOGEHHOCTAX HX CKEJIETA — 3TO CMHATICHAHBLIA HEPEIl, IOCTOSHHOE YHCIO
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LIEAHEIX IOIBOHKOB M CYILECTBOBAHHE B KOHEYHOCTAX FOEHOCTOMHONO M MIPEAILIEYHO-
aanqcmom co-meueuun

R W noc R yp 3BEPAM PA3IBUBATH
BBICOKYIO MEXAHHYECKYIO MOUIHOCTb M NIPEOAONEBaTh HEeBTarOMPHATHHE TEMITEPATYP-
HBIE YCTIOBHS cpenst. H IS I Tem MOLL-
HOCTb IOCTUTHYTa M T Gnarofapst H
3¢ dexTuBHON AbixaTeNbHOM cHeTeMe. [TonHoe KpYros

06ecneueHo MPHCYTCTBHEM HETbIDEXKAMEPHOTO CEPAILIA; OT JIEBOTO XENYA0UKA OTXOXHT
JIKUIb OfIHA TYTA 20PTHI, HO HE NIPaBasl, KaK y NITHL, a Jiebasi. Takoe COCTOAHHE BO3HHKIIO
B Te TO PACUICTLIEHHS APTEPHATLHOMO KOHYCA Ha OTHeNb-
Hble Hble CTBOJMLL. B 3P PEKTHRHOCTD NEFKHX, 0BNANAIOUIKX TOHKOR
ry64aToft CTpYKTYpoft {«anbBeoASpPHOR»), OBECMeyeHa CIOKHBIMH BHYTPHIErOMHBIMH
ZIBIXaTeNBHBIMH MYTAMH — MHOMOKDPaTHO Pa3BeTRE ApeBOM IX XpSi-
UIEBLIMH KONbLAMH GDOHXOB. B BeHTHISALUMH NETKHUX YIACTBYET IMa(parma, BpIIyKIOe
MYCKY/IbHOE IHO [PYAHOM KNETKH.

TepMOH30NAUHA IPPEKTHBHO OGECTIEYHBACTCH BONOCAHLIM TTOKPOBOM, KOTOPBIN
61aronaps cBoeit CTPYKTYpPe YAePXKHBAET HarpeThiH TeJIOM NMOTPaHHYHBI clojt Boamyxa.
Tnankue KOXHbIE MBILILb], IONHHMAIOUIHE BONOCH, MOTYT YMEHBILATE €10 TErUIONpo-
BOAHOCTb. LLIHPOKO PAacTIPOCTPAHEHB! «DANMATODHI» B HOCOBOH NONOCTH, KOTOphIE
OXNAXIAKTCH BALIXAEMBIM BOIIYXOM.

Cnoco6HocTs K 3pekTHBHOA H
Ha IIPOIrPECCUBHBIMH CBOACTBAMH TOJIOBHOTO MO3Ta W OPTaHOB YYBCTB. CPEAH OTAENO0B
TOJIOBHOTO MO3Ta PE3KC IOMUHHMPYET KOHEYHbIH MO3I M, NpeXAe Beero, ofpajoBaHHas
CEPAIM BEIIECTBOM KOpA €0 NOMYIAPHA, KOTOpPas Y MHOTHX 3Bepelt OTHOCUTENLHO
BEJTMKA 110 TUTOWANK K YNOXeHa MYGOKMMH CKNaakaMu — GOPOIMAMH ¢ HIBIITHHAMH
B [IPOMEXYTKAX.

OpraH c1yxa OONOAHEH CAYXOBOR H KO-
CTHIO HaPYXHBIM CIYXOBBIM MPOXONOM — HAPYXKHBIM YXOM, BOIHMKUINM BAO6aBOK
K BHYTPEHHEMY U CDeAHeMy. [1apaniiesbHO CIYXY pa3BHTa M CUCTEMA aKYCTHYECKOR
CHIHATTHIALHKH.

OpraH 0GOHAHNSA PA3BHT Y MIEKOMUTAIONUIMX CHIBHEE, YeM Y IPDYFHX aMHHUOT. 3BepH
OTIHYAIOTCA IHAYH 0GBEMOM TIONOCTH H BIO
YYBCTBHTENBHOTO 3MHTEHA, pa. € 0 Ha MHOIO X obpa-
30BaHHLIX CPEAMHHON OGOHATENBHON KOCTbIO. COOTBETCTBEHHO Y 6OMLIIWHCTRA Mie-
KOTHTAIOUIMX B COCTABE KOHEWHOIO MOJIA BENIMKM OGOHATENbHBE TYKOBULBI. Kaxaas
0cO6B NPORYUHDYET YHHKATBH I 3aANaX KAK OCHOBY [T WHAWBUIYAIBHOIO OMO3HAHMS
M TIPOUIBOAMT MAXY4HE CEKPETHI IR MEYEHUs TEPPHTOPHH — (POPMHDYET CHIHATbHBIE
nonst. Tlaxyuue BeUIECTRA MPOLYUHPYIOTCA OGWILHBIMM H PA3HOOGPAIHLIME KOXKHBIMH
Xee3amu. 3T, NPeXae BCEro, aNMOKPHHOBKE MOTOBKE XENEIk!, POPMUDYIOUIHE HH-
JMBUAYATBHKIA 3aMax, HO TAKXKE CeUHdUYECKHe XENeIbl, MOMOTAOLHE NPHRIEKATh
TIONIOBOTO NaPTHEPA, NPEAYNPEXAATh CONEPHUKA, OCTABIATE HHOOPMRLHIO WIEHAM
COO6LIECTBA H MHOMOE APYroe.

Camas XapaKTepHas 0COBEHHOCTL PAIMHONENHS BCEX MIEKOMHTAIOLIX — 3T0
BCKapMITHBAHUE NETEHLIUIER MOOKOM, KOTOPOE NPONYUHPYETCH CIEUHATBHBMU
KeJle3aMH KOXH, IPOM3IBOIMKIMH AMOKPHHOBEIX NOTOBLIX. Jlpyras BaXHeH1an yepra
PenponyKTHBHOR Gronorkm 3sepelt (HeKlovas 3 pona AfUEKIATYIIMX) — 3TO XKHBO-
POXIEHHe; ARLUEKNETKA IPAKTHYECKH JIHILEHA XEeNTKA. ¥ 60nBIIMHCTDA (Y [LTaUeHTap-
HbIX) B IEPHOA BHYTPHYTPOGHOIO PAIBHTHS 3aDOIBILI TIOYYAET OT MATEPH ITHTATENbHbIE
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BELLECTBA M KMCOPOI YePe3 MALEHTY. 30eCh KPOBb MATEPH M 3APOABILLA KOHTAKTHPYIOT
Ha 60/1bILOM NOBEPXHOCTH Yepe3 TOHKHE b1, B At dysnn
BELIECTB. Y CYMYaThIX BCTPEYAETCA MM Cnadoe nosobue rutaueHTs (cnocobnoe obe-
CMEYNTL TONLKO PAHHHE CTALKH Pa3sBUTHA, NOC/E YEro 3apoislill POXAAETCA H Nepe-
XOIMT Ha MOIOYHOE BCKADMIIHBAHHE).

OProHH3aLHS MABKONUTOIOWMX

Mocnenyouiee HTOXEHHe KacaeTc Haubosiee THIHYHBIX BAPHAHTOB M3 XapaK-
TEPHOTO T MICKOMHTAIOIHX CTIEKTPa, 8 IPH OTIHCAHHH HEKOTOPBIX CHCTeM OpraHos
UEHTpPANBHOE MECTO MO; obbexThl. I paccMoTpe-
HHS BHYTPEHHHMX OPraHOB TaKHM o6BeKTOM CAYXMT cepast Kpeica (Ratfus norvegicus,
oTpan [pbiaynsl — Rodentia), ang ckeneta — o6bikHOBEHHaA UcHUA ( Vulpes vulpes,
oTpAl XHukbe — Carnivora).

BHewnee cTpoende. [0N0Ba OTAENEHA OT TYIOBUILA XOPOLWO 3aMETHOH LIeeH.
XBOCT pa3BHT B pauTHYHOM cTenent. [1asa, Kak NPaBUNO, CHIBHO CMELLEHB BEOK, YeMm
COKpaLlleHa CTeNeHb NePEKPbiBAHMA KX NONeR 3peHHs. [11a3 3aWHIEH ABYMS BEKAMH,
NOMHMMO KOTOPBIX BCTPEUACTCA HEGOMBIIOE TPEThe BEKO, CNOCOBHOE MPHKPBITH MK IIL
NepeaHIon TPeTh 11a3a. 1o MasHHUAM NPUHATO ACANTH MONIOBY Ha MO3rOROH OTHEN
¥ nHueBolt. PoToBast e OrpaHHYeHa ry6ami, BEPXHAN H3 KOTOPBIX Y IPLI3YHOB M
3aitueo6pa3HEIX PAcCeyeHa DIEPEaH CPEdMHHON REPTHKAIBHON Wenbio. Ha nepeqsenm
KOHLE MOPIbI, HEPEKO Ha MOUKe HOCa pacr napa Hoanpe#. Bepx-
HAA Ty6a HecéT ANHHHLIE ¥ YIpPYTHe OcA3aTeNbHbe BONOCH — BUGpHCCH (vibrissae),
HeGOMbIHE TPYIIMBI KOTOPHIX MOTYT PACNONaraThes el B HECKOMBKHX TOYKAX HA
NIOBEPXHOCTH Tena. CyXOBbIE OTBEPCTHA — HAPYXHBIE CIYXOBBIE NPOXOMbI, CKPHI-
BalOLLIKE B [NYOHHE BapabaHHYO NMEPENOHKY, — O6pPaMEHbl YIMHBIMH PAKOBHHAMH,
TIONBHXHBIMH 32 CYET NIHIIEBON MYCKYNaTyphi. ¥ caMlia HMEETCst OBLLEe MOUENONOBOE
OTBEPCTHE, OTKPBIBAIOLIEECA HA KOHLUE TONOBOTO YieHa (penis). [osanm ot ero ocHo-
BaHUs AI0TCA MOWIOHKH }, napHoe NONOCTH,
BMELUANOLIEE CEMEHHHKH. CaMKHK TAKKE HEPEAKO O6ManaoT OBIIMM MOYETONOBbIM
OTBEPCTHEM, HAIIPHMED KPONBYMXA, HO Y KDHICK CAMKA MMEET HEIABHCHMbIE MOYEBOE
o onoBoe oTaepCTHA. [lo GoKam G6proxa PaTHYHMBI HECKONIBKO Map COCKOB, KOTOpbIE
OCOGEHHO 3aMETHBI y KOPMSLIEH CaMKH. YHCIO ManbUeB MOXET GLITh PAlIHYHBIM.
JNanonn, ! M BEHT ‘TH TTANTBLEB MOTYT GBITH IOKPLITHI M0N0/
KOXeR M CHabXeHb! HAGOPOM PEIKHX GYrOPKOB, «MO3ONEH>.

Koxuuie nokposml. Koxa maekonuramiux (puc. 159) ornudaercs oT TakoBo#
APYrUX @MHHOT OGWIMEM M Pa3HOO6Pa3INeM KOXHBIX Xes€3, 60raTcTBOM POTOBBIX 06-
pa3joBaHHH 3MHAepMHca. B o6nacTu KOHTaKTa ¢ INMAEPMHCOM KOPHYMOM 06pasyeT
BHEIPAIOLIHECA B HETO COCOKH (6). KOXy OBBIYHO MOACTHIAET KMPOBAA KIETYATKA
12y — TENBHBIHA TEILIOHION. i CIOH M 3arjac MUTATENBHRIX BEWIECTB.

B cOBCTBEHHO KOXE, WX kopuyMe {7), KONIAT¢HOBbIE BOOKHA MEPEILIETAIOTCA
XAOTHUYECKH.

XapakTepHbIfl A MICKOTHTAIOUIMX MHOTOCTORHAIH 3nnaepMHC (/) HETIPEPbIBHO
TIONOAHAETCA HOBLIMH KIETKAMM H TAaKXe HEefPEphIBHO TePAET HX C MOBEPXHOCTH.
KUIeTKM NOARNAIOTCA NPH MHTO3aX B CAMOM IIYEOKOM, POCTKOBOM CJIOE, 32TeM NOCTE-
NEHHO HANQIHAIOTCH GeTKOM KEPATHHOM H, OTMHPAT. JT MAMOK H
3NMaCTHYEH, TAK KK KJIETKN OCTATOYHO CBOGOAHO COBAHHEHK Mexay co6oll. MecTamu
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Puc. 159. CxeMa rHCTONOrHYECKOTO CTPOEHHA KOXH MIEKOTIHTAOLLEr0:

1 — SMHAEPMAC; 2 — TIANKAR MILIIA, TOAKKMAIOMIAR ROKOC: 3 — CTEPKEHb BAT0CA; 4 — KOPEHb BOROCA;
5 cymKa: 6 — B COCOUKIt KOPHYMa; 7 — KOPHYM; § — 3aMeHa CTApO-
1O BOAOCA HOBLIM IIPK THHLKC, § — Bexbl KOXH; 10 — sephit Koxu; /1 — QpTEpHU KOXM; 12 — HIOAKOX-
Har KMPOBAR KAETHATKA: J3 — ATIOKPHHOBAN TIOTOBAM Kenesa; /4 — nonocHKON GONNNKYI; 15 — MyKOBH-
12 Bonoca: /6 — catbmas wenesa; 17 — Tenbuc Top)

3MUAEPMHC 0BPasyeT YIKHE BIIS WA, Iy6oKo B KODHYM, W BbI-
CTIAHHKIE JIMIb XHBBIMH KJIETKAMH; TAKOBB! BOJIOCAHBIE CYMKH {5) H KOXHBIE Xene3bl
{13, 16). Ha HEeKOTOPBIX y4aCTKAX TeJa CIOH 3aNONHEHHbIX KEPATHHOM KJIETOK YTONLIEH
M TBEPA; INECH OHM OGPA3YIOT CILUIOLIHEIE POTOBLIE TIACTHHKH, MEKME YeLIYH, KOTTH
HECKONBKHX Pa3HOBHAHOCTEN, POTOBLIE YEXTEI DOTOB, HAKOHEL, KDYITHBIC POTOBbIE Ye-
YK K WHTKH, KaK y NaHronuHa (Manis) u SpoHeHocues {cemejictBo Dasypodidae).

MenKHe YEWYH HIBECTHL Ha XBOCTE Y IPBIZYHOB — KPHIC, 606poB H T.1. Henpo-
CTOE YCTPOHRCTBO KOTTEH KK KOHIEBLIX HEXAMKOB NMATbUEB 06ECTIEYHBACT BHICTPOE
BOCCTAHOBJIEHHE POTOBOM 3ALUNTEI BEPIIMHEI, 3P(PEKTHBHO KOMIICHCHPYS €& H3HOC.
Teépnas KorTeBas NnacTiHKa (puc. 160, /), onepamouwas cBepXy KOITEBOM LIMI 1O-
cnenHedt analru (2), HapacTaeT y OCHOBAHMA, HENPEPBIBHO CNION33d K BEPIIMHE, H
TaM BHICTYMAET 3a Kpait MOXPbIBAIOILER HanaHIy CHHIY MOACIIBEHHON IITACTHHKA (5 ),
HapacTamieRt 13 DyOHUHbI, KaK THITHYHBIA >nuaepmuc. KoHueBas gananra obpasyet
TaKXKe MATKYIO Moayledky {(4). ’

KOPTH MONHOCTBIO OTCYTCTBYIOT ¥ KMUTOOGPAIHBIX, Ha GONBIIMHCTEE NANBLER NEPEL-
Hell KOHEYHOCTH YTPaUYeHbl PYKOKPLIILIMH, HENOPAIBHTEl HA NTEPEIMHX KOHEYHOCTAX
CHpEH K TiofeHeR. [TonyleykH Nanbues, XOPOLIO PAa3BHTEIC Y MHOTHX IPHMATOB,
©0COB0 HYBCTBHTEIIbHBL M LETIKH {JIUMKH); KOMOTh NIPEBPALUEH B HOTOT {6 ), OAOLIBEH-
Hast NTAaCTHHKA e1Ba pawTHyHMa. KonsiTo ofpasyer st KoHueBoi dhananru $yTasp,
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0c060 BaXHBIH NIpH 6€re N MPBIXKAX MO TBEPAOMY TPYHTY. OH COCTOMT K3 KOITEBOH 1
TIOOUIBEHHO! MIACTHHOK, @ Y JIOWANEH BKIIOYAET TAKKE OPOTOBEBUIYIO NTOLYWIEUKY
{cTpesnKy KomnmiTa; 7).

o xapakTepy y4acTHsi KOXH B MM poros 06 HMMH XBayHble
NIAPHOKOIBITHBIE AEMATCA Ha ABE KATErOpHM. Y NONOpornx (GKKOB, KOWIOB, 6apaHoB,
AHTHJION) KOCTHBIH LN {[IPHPOCIIAs K JOGHOH KOCTH OCTeoaepMa) MOKPHIT KOXeEH,
xoTopast $OPMHPYET TOJICTOCTEHHBII H OCTPBIH POroBoil (PyTsp; 06a KOMIOHEHTA NO-
XHINEHHO HApacTaloT ¥ BCEX, KPOME 0 BUIOpOTa {Antik a),
VIMEIOULETO CMEHHBIN POroBoit Gywisp. ¥ NAOTHOPOrHX (OneHei) HX BETBHCTHIE pora
LETHKOM COCTOST H3 CMEHAEMOM OCTEONEPMEL. OHM EXETOHO OTPACTAOT MO JAUWHTOH
TIOKPHITOR YKOD! MEXOM KOXH C HOBBIX OTPOCTKOB. MIX GhICTPRIH
POCT NPOXOMMT NoA BausHueM 3¢deKTHBHEIX BuocTHMynaTopoB. B wactHocTH, pa-
CTyUIME POTra ATHHCTOIO ONEHS — NAHTH — M3IBECTHBI B MEAMLMHE KaK HCTOYHHK
JIeXapCcTBA MAHTOKpHHA. [10 3aBEpUIERHK POCTA ONEHLHX POTOB MOKPHIBAKOUIAA HX KOXA
OTMMPAET W ONANAET KNOULAMH. B KOHLE IUMBI WITH BECHOH B OCHOBAHHSX ITHX DPOTOB
obpasyercs Ja cuér KJIETOK-OCTEOKNNACTOB, Pac-
TBOPSAIOWHMX KOCTh. Pora c6packiBaloTCH M K OCEHM PAIBHBAOTCH 3aHOBO.

CNiioWHOE OPOTOBEHHE NOKPHIBAET Y HEKOTOPEIX 3Bepeit GOTBUIYIO HACTb NOBEPX-
HOCTH KOXH. CyILIECTBEHHO BHICTYNAIOUIME M3 KOXM POrOBBIE IIACTHHKH ALepa Nan-
TONHMHA HATETAlOT APYT HA APYIa, KAK YElIyH enoBol wHiKy. bpoHeHoCus!, UMeoWwHe
OKOCTEHEHHMS B KOPHYME ITOMl IUMTKaMH, CIOCOGHBI CBOPauMBATECA B TBEPIBIA LAp.

Ho porosbie KOXH MIEKOMHTAIOUWMNX —
gonoce: (puc. 161 ), OTCYTCTBYIOWIME TONBKO y BTyXM H HApBATA 3 KMTOOGpaIHbIX. XoT
GONOCRHNE POARUKYAB TTYBOKO BHEADSAIOTCS B KOPHYM (cM. puc. 159, 14), Bonocs
TAKXKe OTHOCATCA K NPOHIBONHLIM SMHAEPMHUCA. BONOC COCTOMT M3 CTepXHA U KOpHA,
ryBOKO MOTPYXEHHOTO B BLICTIAHHYIO 3MUAEPMHCOM BOMOCAHYIO CYMKY (CM. pHc.

Puc. 160. KoroTh MAEKOMHTAIOIETO H €10 MPOH3-
BonHbie. [IPOAOAbHEIE BEPTHKATBHbIE PA3PEILL

A — THUHHHEH kOTOTH; 5 — HOTOTS yenovexa; B — xo-
[IHTO AOWANK; / — KOTTeBAA [IACTHHKA; 2 — KOCTHHA
WA XOrTeB0R danaHIH nanblia; 3 — KopHYM; 4 — no-
Ayweuxa nanbua; 5 — MONOLWBEHMan MIACTHHKA; 6 —
HOITERAN IMACTHHXA; 7 — «CTPETKA» KOMKTZ (PE3ynsTaT
OPOrOREHMS TIORYIIENKH NabLZ)
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Puc. 161. CxeMa CTPOEHHA BOJIOCA H BONOCRHOM CYMKH
7 — xop2 ponoca; 2 — KYTHKYA BONOCA; 3 — HAPYXHOE BOIOCAHOE ATara-
3 BOn0OCa, ceroxy 3
BosIOCa; 6 — BONICT 3 cocogek;
7 — POCTKOBaA 30Ha BONIOTA

159, 5). ¥ OCHOBaHMA KODEHb YTOMIUEH B BHAC BOAOCAHOM
AYKOBHUB! {cM. pHc. 159, 15}, B xoTopo# HAET HHTCHCHBHOE
ZENEHNE KIETOK DOCTKOBOTO CNOA M 3aTeéM HX OPOTOBEHHE.
KneTKH NPOYHO CIIIEHBAIOTCA MexXay coGol, MepenonHAT-
cfl GeNKOM KepATMHOM, MOMYYAIOT BKPAMICHHA NKIMEHTE,
OTMHDaIOT M BbICHIXaKT. CHH3Y B NYKOBKLY BIaETCA OueHb
MaNeHbKHI NUTAOILMA €€ Me3losepManbHhIi cocouek (pHC.
161, 6), GoraTbli KPOBEHOCHHMH KAMHIIAPAMH.

CrepxeHb Bonoca 06pa3oBaH TpeMs CNOAME. J1o Ganee
WJIM MeHee pbiXJIaf CepALEBHHA (5), HEPEAKO BKIIOHaKILAA
BO3AYX {HaMpHMED, ¥ ONeHeil), MIOTHBIA KOPKOBHIHA croft
(1) 13 IPOYHO CKJIECHHBIX POAMILHO BRITHYTHIX KIETOK H
KYTHKY/a (2) M3 OLHOTO C/IOS KIETOK, GOPMUPYIOLLIAsA Ha M0-

H BOAOCA HBIE K €10 320CTPEHHBIE
CTYNEHBKH.

HexHas TKaHb NYKOBHLIbi HE MOXET YIEDXHBATh PACTYLIHit CTEPXKEHD. LA 3TOTO
B BOJIOCAHOM (GOJTHKY/IE BBIILIE TYKOBHLE! CYWECTBYIOT BONOCAHbIE RIAraNHILA — ABE
BCTABJIEHHbIE OPYT B APyra TOHKOCTEHHble TPYOKM. HapykHoe miaranuiue (3) o6pa-
3OBAHO XHMBBIMH KJIETKAMU IMHOEPMHACA, BHICTHNAIOILETO CTEHKH BOMOCAHOM! CYMKH.
OHO MEATeHHO BbLLIBHIAET K3 CYMKH BHYTDEHHeE RTaraiuiue (4), KoTopoe HaneTo Ha
BOJIOC M TIIOTHO CLETLIEHO ¢ HHM 6Gnarogaps penbedy KYTHKYABL 3TO HapYXHbIE CIOH
KIETOK JIYKOBHLUBI; 61XKe K BbIXOLY H3 BOSIOCKHON CYMKH BHYTPEHHEE B/IArafiHILe, CO-
crosuiee u3 0co6Oro KepaTHHA, NEPEBAPUBAETCA CHMGHOTUYECKMMH GAKTEPHAMH.
K rny6okuM 061aCTAM BONOCAHBIX CYMOK CHAPYXM KDEMATCA TOHKHAE INANKHE MbILLIIbI
{cM. puc. 159, 2), cnocoGHBe «TOAHUMATH WEPCTh AGOM». Brske K BLIXOLY CyMKa
o6pasyeT cBOGOIHOE LWENEBUAHOE TPOCTPAHCTBO (M. pHC. 159, 5), Kyaa OTKpLIBAKTCS
KOXKH bl JKeJeabl.

Mex 0GBIYHO COCTOMT M3 BOJIOC ABYX KATETOpUi. Boee TONCTHE, UTMHHEIE H NPSIMbie
OCTEBbIE BONOCHI CBOMMH HECKOMBKO YTUTOLLIEHHBIMH BEpIHHAMK (DOPMHDYIOT IALIKYIO

b, MELLATh IPOHKK BOJILI M CAYXKHTh MEXaHMYECKOM 3a-
uMToR. Bonpeky pacnpoc &) BOAOOTTANK CBOMCTBA MeXy
NpHIaéT He CTONBLKO rHAPOGOSHas )KMpOBaFl ©Ma3Ka, CKOJIBKO NPABM/IEHAA CTPYKTYPa
cOpMUPOBaHHOM BOIOCAMH «PELIETKM», KAK H ¥ MITHL {CM. ¢. 296). [Mamait cruiowHoit
CIOM TONCTHIX BOAOC, KaK IUETHHA AHKOro KabaHa Sus scrofa, — NpekpacHas GPoHs, N0
KOTOPO#t COCKaNb3biBalOT WHNBE PACTCHUHA. Pa3BUTHE 3TOR ananTauMy B HEKOTODBIX
Cryyasix MPUBENO K NPEBPALLEHHUIO BONOC B TONCTbIE M NPOHHKIE OCTPHIE HIABI — ¥
exeft {cemedcTso Erinaceidae), auko6paios {ceMefictso Histricidae) n T.1m. Ocobbiit
BapKaHT MHHHBIX OCTEBBIX BOMOC — BHOPHCCH! {cM. ¢. 371}, OCA3ATENBHBIE BOTOCH],
KOPHH KOTODbIX OKPYXEHbl KPOBEHOCHBIMH JTAKYHAMU H HEPBHLIMH OKOMYAHHMAMH.

Bonock! BTopoit KaTEropHH COCTARIAIOT MOAWEPCTOK. OHH Tylile, TOULIIE H HEPeako
W3BKTHI, Gnaronaps yemy o6Gpalyior 3¢ HeKTHBHBIA TENNOMIONALUMOHHKHA cnolt. Bo-
nockl MoAwWEPCTKa cobpaHbl B Gosee WIH MeHee MNOTHbIE IPYIINAL BOKPYT OCHOBAHHA
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ocTeBrIX BOMOC. Kak Mpabuiio, BOAOCH 3aKPEMEHBl B KOXE C HaKIOHOM B Onpene-
NEHHYIO CTOPOHY, IHLIL Y HEMHOTHX POIOWIHX BHIOB (XxpoTa Talpa, cnenuiwa Spalax)
OHM PaCTIONOXEHbI BEPTHKANBHO, JIKUIEHE HAKIOHA {«BOPCa»), KOTOPbIA Memran Gbl
ABMXKEHHIO IO Y3KMM XOIAM XBOCTOM BIIEPEN.

TpoucxoxaeHHe BONOCA OCTAETCH 3araAKoi, ero, B OTAHYHE OT MITHYLEIO NEpa, He
yaagrca BBIBECTH H3 YeluyH. [Tepo NPOXOAUT B CBOEM PaIBUTHH CTALMIO BHINAYMBAHKS
IMUOEPMUCA B BUAE CPABHUTEIBHO TOHKOCTEHHOTO KOJINa4Ka, JaMONHEHHOTo GoraTod
KAMWLIAPAMHK MAKOTHIO KOPHYMa. B 3auaTke BONOCA KIETKH 3MHIEPMHCE TTEPEMELLIAIOT-

CSl NPOTHBOTIONOXHbBIM OOPa3OM — OHH TCA B IMy6b M Ha
NIOBEPXHOCTH Y3KYIO, HO IYGOXYIO BIIANHHY, HA JIHE KOTOPOH HAYHHAKOTCH YCHIEHHO
Pa3MHOXaTbCA. [IpHHALIEXALWHHA KOPHYMY KO T JauaTKa TCA yIo-

MAHYTBIM BbILLIE MHKPOCKOMNHYECKHUM ME30Q€PMAbHbIM COCOYKOM. Moaxe BEpLUMHA
GOpMHPYIOLIETOCH BOIOCA BBLIBMIAETCA M3 BIIAAWHBI — BONOCAHOMN CyMKH.

Koxa MJIEKOMHTAIOUINX YPe3BbIYaHO GoraTa XenelaMu HECKONbKHX KaTeropHil.
nDCKCI/ley TIOTOBbIE XKEee3bl BLIACAAIOT BOAHBIC PACTBOPL! H 3MYNBCHH, OHH CHHTAIOTCA
PE3YNLTaTOM NPeoGpa3OBaAHMA ONHOKIIETOMHBIX KENEI KOXH NATEKMX PeiGO0GpPaIHbIX
npeakos. HauGonee pacnpocTpaHeHK OTKPLIBAIOUIMECH B BOAOCAHLIE CYMKH AMOKPH-
HOBblE NOTOBbIE XeNedbl. X BLIIENEHHSA cOfEpkaT GeNoK H AEXAT B OCHOBE HOPMH-
POBaHHA MIIEKONH BHOTO 3anaxa — NMpH YHacTHH OBHTAIOWMX B
CyMKax 6aKTepHi-CHMGHOHTOB.

M3 TAKUX MTOTOBBIX XENEI BOIHUKNM H MACHHBIC NCeae3si, KOTOPbIE Y OMHOMPOXOL~

HBIX H CYMHaThIX el CBA3B C no mepe,
TTuTasCh, ACTEHBIL MTALIEHTAPHOTO MAEKOTIUTAIOWETO HE MIPOCTO COCET, HO PHTMHUYHO
CXMMAET COCOK HEMIOCTAMM, BBLKHMAsT MOIOKO H3 HaXOMAWKXCA B HEM naocTed, 6y
TO PaCIUHPEHHS BBIBOAHAIX MTPOTOKOB XEE3b! WIH Xe 3aXBaYeHHOE BHELHEE MPOCTPaH-
CTBO, KaK B JIOXKHOM COCKE KOPOBBL. ¥ MIaUEHTAPHBIX COCKH PAacrIONAraloTcs ABYMA
TIPOAONBHBLIMUY GOKOBBIMM PSIAMH H Y TIPHMUTHBHBIX GbIBAIOT MHOTOYHUCIEHHBIMH,
HanpHMep Y TeHpekos — ao 11 nap.

OBbI4HbIE MOTOBbIE Xe/eIbl YEN0BEKA (TAK Ha3blBaeMbie SKKPHHOBBIE) HE CDA3AHbI C

; OHH €BbI» N10T, COCTOALUMHA H3 BOAB C COMBIO H MOYEBHHON,
0TYero HauGoNee MOAXONAT LIS TEPMOPErYIALHHU.

CasbHble XeNe3bl, KaK MPABHIIO, CBAIAHLI C BOJIOCAHBIMH CyMKaMH. Mx Boumenenns
COfIEPXKAT XHPOMNOROGHBIE BEWECTBA H KEPATHH, HO HE BOAY, TAKAS CEKPELHS CYKTAETCA
BUNOM3MEHEHHEM TTPOLIECCA OPOrOBEHHS KNETOK a. Mx cexper -
€T 3MaCTUYHOCTD BOJIOC, KOMBIT U T. 4., @ TAKXE CNYXHT QUKCATOPOM 3anaxa, IaMEeAnas
MCMapeHHe MaXydHX BEWECTB.

Ckenet. [103BOHOYHHK, YACTh OCEBOrO CKENETa (BKIIOYAIOLIETO Takxke pEGpa u
rPYAHHY; PHC. 162), Y MAEKOMMUTAIOWHX, KAK H Y APYTHX aMHKOT, COCTOMT M3 NATH
oTgenon — wwedHoro (34}, rpyaHoro (7}, noscHU4HOro (&), Kpectuosoro (22) 1 xso-
cToBOro (/0). [103BOHKH OTHOCATCA K THIIY RAGMULUEALHBX: MX TENA HMEIOT IUI0CKHE
TOpLEBBIE MOBEPXHOCTH U HE COUNEHSAIOTCH MEXITY coGoﬁ cycTaBaMH. OHH COCAMHEHB
3NACTHUHBIMH TIPOKNALKAMH — Me. Ha Xpsla,
KOTOPbIE CMHHAIOTCA MPH BI3aWMHBIX IOBOPOTAX N03BOHKOB.

Kak y Bcex 1€Tpanon, BEPXHHE (HEBPAIbHbIE) IYTH CMEXHBIX TIOIBOHKOB COEMUHEHD!
CKOZIB3RIUNMH CYCTABAMH COWIEHOBHBIX OTPOCTKOB.

ﬂnu weiitioz0 Omoena XapaKTepHa NOPAsUTENbHAS CTaBIIBHOCTD COCTaBA — 3a Ped-

HCKA OH CeMbIO Kak 1 y Ipyrix aMHuor,
nBa WEHHBIX T crneu 370 KOAbUEBUAHBINA aTNaHT (3)
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Puc, 162. Cxenet ancuuns (Vuipes vulpesy:

1 — cxynovas ayra; 2 — uepen; 3 — atnant; 4 — dnMcTPOdedt; 5 — AONATKR; 6 — OCTHCTHY OTPOCTON; 7 — IPYAHME OIBOKKM: § — MOACHHIHbE NO3DOHKK:
9 — ta3; 10— 11— KkacTs: 12 — BnanHKa; /3 — Manas 6EPLOBIK KOCT (PHPOCIIAR). /4 — NATOMHAR XOCT
15 — npeanniocka: 16 — nawcra; 17 — daranrk natbucs; /8 — crola; /9 — Gonblias Gepuosa xOCTh; 20 — KonenHas HaluKa; 2/ — GeApeHHan KOCT:
22 — kpecrew; 27— Kocth; 24 — orieib pEbep; 25 — rpYAHHA; 26 — PYIRHHBLE OTHeb PEBED (XpHlLEntie); 27 — AOKTEBAR KOG
28 — aansctbe; 29 — MRCTs; 30 — KHCTs, 31 — NyNeas KOCTh; I2 — TUICYeBaR KoGTh; JJ — NOMATONHAR 0CTh: I4 — CHHLIE NOSNOMKH; 35 — HHKHAR ‘e~
nocTh




u Gostee KpynHbIf 2nHCTPOdEH (4) C MTANKKM KOHHYECKHM 3YGOBUAHBIM OTPOCTKOM —
MPHPOCLUMM TENOM ATNAHTA, Ha KOTOPOM NOBOPAYHBAETCA NOCNEAHHA. 31ech OCOBEHHO
BaXHa BPALATeNbHAS MOABHXHOCTE OKOJIO NPOO/BHOR OCH, NOCKObKY NPHWIEHEHUE
HEpena K aTIAHTY ABYMS MbIUIENKAMH TaKOM CTENEHH CBOBOL! HE HMeeT.

K 2pydnomy omdeny (7) y 3Bepedt M 4eI0BEKA OTHOCAT BCe MO3BOHKH (KaK NMpaBwio,
12 mm 13), Hecyure cBOGOAHbBIE PEGPa M, TAKHM 06Pa3oM, GOPMUPYIOLNE 2pyOrYI0
KAemMKY.

B 6onbuIMHCTBE CBOEM 2pydrie pébpa ABYNEHHBI, OHM BKIIOYAIOT CIIMHHOMR
KOCTHBIH OTAEN M GDIOIIHOH, WAM IPYAHHHBIA, — PEGepHBIA XpAW. fpyduna (25)
OGLIYHO CHIIBHO BRITHHYTA, Y3Ka | TTOAPAIENIEHA HA TPH IIABHBIX OTACNA — PYKOATKY
{manubrium sterni), ¢ KOTOPOMR CBA3aHO Neppoe PEBPo, a y obragaTench KNOYHLB —
TAKXE U OHA, JaTeM TeNo (Corpus stermni), MoApalfeNEHHOE Ha HECKOMBKO CETMEHTOB, H,
HAKOHEI, MEYEBHAHBIN OTPOCTOK (proc. xiphoideus). PEGpa KpenATeA K Tes1aM MPYRHBIX
I0IBOHKOB CBOHX NBHBIX KOHLOB, a K NoNepeyHbIX
OTPOCTKOB — £y20pKamii, PACTONOKEHHBIMH HECKONILKO OTCTYIIA OT KOHUOB. PE6pa
MMEIOTCSL H D 1€, TAe OHH PYAMMEHTAPHBI H IPHPACTAIOT K TOIBOHKAM B TEX K& ABYX
TO4YKax.

To3BOHKH noscHuvHo20 omdena (&, KaK MpaBUIIO, NATE) IKILEHH pEGep. B aToM
oTaene, KaK H B IPYAHOM, XOPOIUQ Pa3BHThl OCTHCTbIE OTPOCTKH NO3IBOHKOB, KOTO-
pbie y GOIBIIMHCTBA TPYAHKX NIOIBOHKOB HAKJIOHEHB! HA3axn (6), 2 Ha MOACHHYHBIX
TNO3IBOHKAX — BnepE‘L Ho Bce oHM OKa3bIBAKOTCH BEPTHKAIbHBIMH M MAaKCHMaNbHO
3¢¢CKTHBHHMH B KA4YECTBE PbIYAroB B Ha4ane TOJYKa OGEHMH IJATHHMH KOHEYHO-
CTAMH, KOTa MOIBOHOYHHK BBITHYT BBEPX H IHEPTMYHO pacnpamssiercs {yCHAHEM
CMELUANTBHON MBILIILL, cM. . 382).

Kpecmuyoewii omden (22), npefocTaRMAOWIAI XECTKYIO ONOPY Ta30BOMY NOSACY,
OBBIYHO O6PA3OBAH CPacTaHHEM 3 —4 MO3BOHKOB, H3 KOTOPHIX /MILUb 1BA NEPENHHX
CPACTAIOTCH C MONBIAOLIHBIMH KOCTAMH M CYUHTAIOTCHA HCTHHHBIMH KPECTUOBBIMH.

B xeocmogom omdene (10}, 0cOBEHHO 1! OM 110 YHCITY T THIHY-
HOE€ CTPOEHHE HMMEIOT JIHWL MEPEAHHE NOIBOHKH, a JIEXALIHE NO3anH OGPHJOBBHH
JNHIb MATOYKOBUAHBIMH TETAMH.

Yepen. Tlo CTPOEHHIO CKeneTa ronossi (puc. 163 ) MIEKOMHTAIOWME PE3KO OTIHYa-
10TCS OT COBPEMEHHBIX PENTHAHMA ¥ NTHULL Y HUX Pa3BUTLI 1BA IAMBLIOHHEX MOWEAKa
(12). B xone npouecca ynpoIEHHA KPHILH Yeperna Ha KAOKIOR CTOpoHe BOZHMKIO
JIHIb OQHO UCOHHOE OKHO, H OGPEJOBMHCB CAMHCTBEHHAA CKYA08aR ayea, B CBA3H C

HeM gepen TAIOWMX OTHOCAT K iy Tuny. Tuneprpod HbIR
Opran OBOHsIHHSA HEMOCPENCTBEHHO COMKHYICS C MO3TOM H pamsuuyn TAa3HHLL,
cnenas uepen P (4epen ¢ WHp )

MneKOSIMTAIOLHE NONOBHB ITHUAM BBICOKMM OTHOCHTENBHBIM OGBLEMOM M TpOY-
HOCTBIO MO3TOBO} Kancy/kl, CTaBlleH HanéXHOR KOHCTPYKTHBHON OCHOBOI yepena B
YCIOBHSIX 3HAYHTENIBHBIX MX Harpy3ok, cunoByio obpa-~
B6OTKY MHILM YeNIOCTAMH. B peaynsTare uepen 3sepeit OTHOCHTENLHO BeTHK H TAXEN,
KaK U rofioba B uenom. Kax 1 y nTHu, No 3aBepuieHHK pocTa MHOTHE KOCTH Yepena
CTHBAOTCA MeXAY COGOH B KOMILTEKCHI, YTO TaKke COCOBCTBYET NpodHOCTH. KoH-
CTDYKUMSA BHCUEPATBHBIX KOMITOHEHTOB Yepena Iy6oko cBoeobpasta, YHHKaNbHA Cpe-
1M TIOIBOHOYHBIX, B YEM NPOABHIIOCH CMEIIAHHOE BIMAHME afanTalkMK K BOCTIDHATHIO
IBYKOB M3 BO3JlyXa (IBOJIIOLIMA CPENHETO YXa) M K MeXaHHudecKolt 06paboTke kopMa.

Y MIIEKOMUTAIOIHKX PAVIUYAIOT KPYNHYIO (y#0 KOCTb {occipitale), koM-
TUIEKC YETHIPEX OBBIMHBIX LIS 3TOTO OTACNA OKOCTEHEHHH;
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19 16 17 26 4
5

Puc. 163. Yepen mrexonuTaolux Ha npiMepe necua {Alopex lagopus) — npencrasurens
oTpana XKIUHbIE:

A — Yepes: TPEXMECRUHOTO LIEHKA, DI cBOKy; 5 — carMTTansuhifl pacnun vepena Gonee crapiefi ocobu;
1 — HOCOBAR KOCTH; 2 — BEDXHEMENOCTHAA KOCTh; J — CréaHas KocTs; ¢ — CKYNOBaA KOcTs; 5 — nobHasn
KOCTb; 6 — KPBUIOKTHHOBHIHAA KOCTD; 7 — TEMEHHAN KOCTh; § — HellyHyaTas XocT; § — MEXTEMEHHaR
KocTh; 10 — RepXHe3aTIOuHAR KOCTh; /] — BOKOBAR JATHUIONHAR KOCTS; /2 — JATHUIONHBIH MMUIENOK;

13- XoeTh tr otnen), 74— KOCTb; 15 — MECTO BTOpHHHOTO 4e-
niocTHOTO CycTasa; 16 — xocT; 17 — x0cTs; 18 — KiHan xocrs; 19 —

xocts; 20 — Kocts; 21 — Bep : 22 — wo-
copan ;23 — 24— oBonn-

TenbHOM (PCWETIATON) KOCTH — NEPELHAA CTEHKR MOITOBOH Kancynbr; 25 — OKQTOYNIKAs KOCTh {«KaMe-
HCTHAY OTACH); 26 — OCHOBHAA KTHHOBHIHARA KOCTH; 27 — HOCOMOTOMKMI X0X (BTOPHYHAN X0aHa);
28 ~ coummK: 29 — BTOpH4KOE TBEPAOE HESO

Mbiutenxu CHOPMHPOBAHEE 32 CUET 60Koabix 3ambitodnsix kocTed (11). Cayxosan
Kancyna 06pajoBaHa JaMELIAIOLIMMH KOCTHMH, FOMOSIOTHA KOTOPRIX YUIHBIM KOCTAM
IPYrHX MOIBOHOUHBIX OTPHIIAETCH; OBPAIOBAHHEIN HMH BAOK HA3BIBAIOT OKOAOYUIHOU
xocThio (1.3; perioticum). B WIMHOBHIHOM OTA&IE K WIHPOKO PAacpPOCTPAHEHHON ¥
T X i K i xocTH (b h i ) cnepeax

KpYy[Has K %) xocTh {19, }, Takke $o

HHXHHE Kpai MOJroBo# Kancynsl. BniepeaH oT Heé y MHOTHX 3Bepeii pacnonaraetcs
cpedunnan obonsmensrar xoctb (puc. 163, b, 24; mesethmoideum), npoHn3aHHan
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MHOTOYHCNEHHBIMH OTBEPCTHAMM [UIA BeTBeN oBoHsTensHoro (I) HepBa, yem o6ycos-
JIEHO e JIATHHCKOE Ha3BaHUe — pewémuaman.

Kpbiura yepena y apepedt {cM. puc. 110, E) cocTaBneHa 06bI4HBIMH KOMITOHEHTa-
MH — 3T0 HeGONbLIME HOCOBbEe KOCTH {pHC. 163, A, 1), a TaKXKe KPYNHLIe sobubie (S}
H memennsie (7), GOPMUPYIOLIME HE TOSLKO KPBILIY, HO i GOKOBbIE CTEHKK MO3TOBOH
Kancysasl.

Mojany FeMEHHBIX KOCTEM COXPAHKIHCE OCTATKH ZOMOJHKTENLHOTO MONEpetHoro
PAila MOKPOBHBIX KOCTEH Yepena crer [

(cM. puc. 110, E, cooTpetcTBeHHO 20 M ]9) ~— B BUIE MexdcmemenHOl KOCTH {pHC.
163, A, 9; interparietale), KOTOpass NPUPAcTaeT K 3aTLUIOYHOR KOCTH (HanpHMep, ¥
XHLUIHBIX, MPHMATOB) WIH T TENBHOCTD (| y Kpbicel). M3
OKONOIJIA3HHYHBIX KOCTER Y MIIEKOTMIHTAIOWIHX HMEIOTCH ABE KOCTH: ¢1€3#aR KOCTb {J)
JIEXHT Ha HepeaHeM Kpaio OPBHTH M NMPOHHIAHA OTBEPCTHEM JUIA CIEIHO-HOCOBOTO
TIPOTOKA, CKY08aR KOCTb {4) 0GpaMIIsieT ITA3HKLY CHHIY, BMECTE CO CKY/I0BBIM OT-
POCTKOM wewyiiuamoii ocTH (&) yuacTys B GOPMHPOBAHUH cKy1080l dyzu 0coboro
€OCTaBa, XapaKTEPHOR w15 4epena. B o yepene ITH KOCTH
NPUHAIIEXAT PA3HEIM IYTAM, COOTBETCTBEHHO HHXHEN W BepxHeH. Yewyiavaman
KOCTb — EAMHCTBEHHAA Y MIEKOITHTAIOLIMX H3 Habopa WéYHbIX KocTeR. B casiau ¢ no-
TPEGHOCTBIO B HANEXKHOM BMECTHITHLLIE U151 OTHOCHTENBHO KPYITHOTO TONIOBHORO MO3ra
OHa T ydacTHe B ¢ CTEHKH YEpera, JaHUMag
3AMETHBIN YYaCTOK Ha eé BHYTpeHHeN nopepxHocTH (puc. 163, 5, &). ¥ B3pocnbix
Jsepen BMECTE C OKONOYIIHOH 1 GapaGaHHOR (CM. HHXE) KOCTAMH YelnyiiyaTas KocTh
€T KOMT YI0» KOCTb.

Har IX KOCTEH gepena @ ¥ MIEKONHTAIOLIMX KCYed,
2 BTOPHUYHO HEMApHBLIA cowmux (puc. 163, 5, 28) HopMHpYET HOCOBYIO NEPETOPOAKY
H TNIDHKPBIT CHHIY BTOPHUHBIM KOCTHLIM HEGOM (29).

Ot X NbHEIM TaM Yepena nep BEPXHAR He-
MIOCAIb B COCTABE HETHIPEX OKOCTEHEHHH YCTPAHEHA OT TIPAMOTO YHACTHS B CXBATRIBAHHH
¥ MexaHHuecKo# o6paboTke 06K, BTO NOKPOBHLIE HEGHAR (18) W KpbirosudHas
(16} xoctH, He KpuLiok KocTb {6; alisphenoideum), u na-
Kxoeanrshs (incus; cM. pHc. 168, 3), onHa U3 TPEx CNYXOBBIX KOCTOuEK. Bmopuwnas

o AByMSt KOCTAIMH, B CBOWX fAyefi-
Kax (anpBeosiax) HecET 3y5u ('rexonon'maﬂ 3y6Has cHcTeMa). Bonbluas yacth 3y6os
pacr B 8epx) 7 KOCTH (pHc. 163, A, 2), B npedueniocmnois KOCTH
(20) — TonbKo peausi. 3Ta KOCTh, HO B OCHOBHOM BEPXHEHEIOCTHAA M HEBHaA HecyT
IUHPOKHE HANPARICHHDLIE BHYTPL KAPHHILI, KOTOPBIE CPACTAIOTCA Ha CPefHEH MHHHH
yepena. Oun épooe éGo {29), KOTOpOe OTAENAET HOCOBYIO
1oN0CTL OT POTOBOH H npunae-r PEUTY TPYBYATYIO KOHCTPYKUMIO, 3 BMECTE ¢ HER —
BLICOKYIO TPOYHOCTL. [103aK BTOPHYHOTO HEGA B XKENOD Mexay HEGHBIMH KOCTAMM
o'rprma)o'rcn BTOPHYHbIE X0aHH (27). 3anHue KOHUE! 6opTOB XéEnoba obpazopaHb
{16). 3 KpbLIOK. KOCTh
(6), TOMONOT 8epPXHEXPHIANOELUOHOR KOCTH ALEPHLL, BCTPOEHA B BUAE Y3KOL BEPTHKATb-
HOM TLIACTHHKH B GOKOBYIO CTEHKY MOITOBOM KarCysbl HEMOCPEACTBEHHO BNEPEay OT
YewryiyaTo# KOCTH. Takum 06pa3oM, K 3aLIUTE NONOBHOTO MO3MA Y MIIEKOTHTAIOWHX
TIPHBJTEYEH H BUCUEPATBHBIR 3EMEHT, OKOCTEHEHHE HEGHOKBANPaTHOTO XpAtia. JIpy-
TOM Er0 KOMIOHEHT, KBAAPATHAS KOCTh, Ype: AHO CIIBHO B
o 0oBpasyeT Haxosansnio {CM. pHC. 168, 3; incus), oMy M3 TPEX 3BYKOMEPENAIOWHX
KOCTOYEK B CPEIHEM YXE.
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Huxcnrs wearocms 06pajoBaHa y MIEKOMUTAIOLIMX OXHOR NHWB 3yOHOE KOCTRIO,
MPHYREHEHHOM K Yepeny XapakTepHbIM 06paioM — 6e3 y4acTHA KBalnpaTHOX KOCTH.
3y6Hast KOCTB 3€Ch NOABHXHO COEAHHEHA C YellyH4aTOR KOCTHIO (IPH OCHOBAHHH

IyTH) 0 (puc. 163, A, 15). OcTanbHbie
KOCTH, MCXOIHO NPHHARNEXKABLUHE HHXHEH YEIOCTH, IECh YTPAYCHH WIH KE PEIKO
HIMEHHIUCH, 3aMELLAIOILAN COHACHOEHAR KOCTh (OKOCTEHEHHE MEKKENEBA Xpsla)
o6pasyer mosomoser (malleus; cM. puc. 168, /2) — HEMOCPEACTBEHHO CBAIAHHYIO C

r y 0 KOCTOMKY; €€ COWICHEHHE C HAKOBATbHER COOT-

BETCTBYET NEPEUHOMY HEAIOCIHOMY CYcmagy. Y2106as KOCTh Npeobpa3opanach b

(Y10 KOCT ( i ; puc. 163, 14), xo-nopu GOPMHUpPYET KOMBLEBYIO paMKy

ana H, TPYSKy 0 Npoxoaa (cM. pHc. 168, 15)

H PUMBIKAIOIYIO K HEMY HacTb KOCTHOTO 6apa6a~a {bulla tympani}, okpyXamoLLero

HYIO NONOCTD ¥ M. TAlOLIMX MHOTHX FPYMI.

OcHOBHbIE 3Tanbl NyGOKHX Npeo6pa3oBaHMit, MOCTHTILUHX BHCLEPANBHBIE KOMIIO-

HEHTHI 4epena B HCTOPHH MJIEKOTTHTAIOLLMK, B 1
MIIEKOMHTAmHX>. [T0-] MY, HCXONHBIE TIP M K ITHM T

6LUTH CBA32HM C aAanTauKel K BOCTIPHATHIO 3BYKOB B BOJMYLIHOR Cpeae, KOTOpas yXe
Y PaHHHX CHHATICHIHBIX PENTHIHI (TTETHKO3ABPOB) NOULIA KHbIM TIYTEM, YeM Y IPYTHX
AIPEBHHX YETBEPOHOTHX.

TTodaa3eiuHeid cxerem Y MICKOTIHTAIOIIHX PACTIQNONKEH B OCHOBAHHMH f3bika. OH
¢HOPMHPOBAH TIONEPEYHO BLITAHYTOH, OGLIYHO AYTOBHAHON Konyaoi {cM. pHC. (72,
7, €€ TeNIOM) K ABYM#A NIaPaMM KOPOTKHX pOXcKo8, YaCTeH NoabA3bIMHON (/) 1 neppol
*abepHoi oyr (3).

TneyeBoit nosic 06palOBaH Y CyMYATHIX M IUTALIEHTAPHBIX MIIEKOMHTAIOIHX B OCHOB-
HOM 0namxod, TOTIA KaK KJIIOHHIA HEPEAKO PYIHMCHTapHA (Hanpusep, y 3aiile-

OBPaIHBIX, XMILHAIX, KONBITHbIX). K¢ J, Kak H KOCTh °p
COXPaHHJICA TOMBKO Y OZHOTIPOXOMAMBIX, Y OCTAIBHMX PEAYUHPOBaH, CTO PYRHMEHT
TIPHPACTaeT K JIOMATKE B BHAE {proc. Taknm

06p2a30M, CKENETHAs CBA3b JIOMIATKH C OCEBRIM CKENECTOM (YEPe3 FPYIMHY) ¥ GONbIIHH-
CTBa MJICKONIMTAIOIMX OCIA6NEHA HIIK AaxXe BOBce yTpadeHa. JlonaTka (cM. puc. 162,
5} HMEET YHUKANLHO CROXHYIO Kouqmrypaumo E€ ocHOBa NpencTaér 8 BUAE IUTOCKOMO
TPEYrOILHUKAE, KA BEHT XOTOpOro AmKa
LS TUIEHEBOTO CYCTaBa. BHELIHIOW CTOPOHY IOMAaTKH NEPECEKAeT BLICOKHIt IpebeHs —
nonamoyras ocms (33}, cyns no e€ CBA3M ¢ XIIOYHLER, COOTBETCTBYIOIAA NIEPEAHEMY
Xpaio sonamxu penTWIMA. Bniepean oT ocmu pachaoxena YacTh sonamxu, Npro6-
PeTEHHAA MJIEKOTTHTAIOLHMHU 3aHOBO. JPYrHM KOHUOM KMOULLE TAIOKE NOIBIKHO
COWIEHEHA C NePERHMM d —eé

Tas {cM. pHc. 162, 9) oGpaJosaH Y MJIEKOMMUTAKIIHX TPEMA THNHYHBIMH KOCTSIMH,
COBMECTHO O0Pa3yIOLUKMH BEPTIYXHYIO BIIanuHy (/2) NS NpHYNEHEHHR Gedpernoii
Kkocmu (21). lobroeas u cedaruwnan (11) kocmu 06paMASIOT LWHPOKOE OKHO —
3aNMPATELHOE OTBEPCTHE — M MOYTH ¥ BCEX COYNEHEHb! KPaeM C KOCTAMH IIPOTHBO-
TIONOXHON CTOPOHBI, GOPMHPYA cumu3, 0bs3aTeNbHbIll aTpHBYT 3aKpaimozo masa.
Ob6palleHHas BNepén BHTAHYTaA node3douwnan xocms (23) CBAIAHA CHHIECMOIOM
(POCNONKON COERMHUTENBHON TKAHHN) ¢ ABYMSA NEPEIHMMH KpPECmuyoabimy TO3BOH-
xamK. Tocnte 3aBepLUCHMs POCTA BCE TPH 3NEMEHTa Ta3a CIIMBAIOTCH MeXay coboft B
OeILMARHYIO KOCTb,

CkeseT IAPHBIX KOHEYHOCTe! {cM. pUC. 162) MOCTPOEH B UENOM THAHYHO ANs
YETBEPOHOTHX, HO OTPAXAET MOCTEACTBUA 0COBON XapaKTEPHOMR 4151 MIEKONHTAIOIHX
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T03b1. VX KOHEYHOCTH HE PacCTABNEHB WHPOKO, KaK ¥ PENTIIHM, a MONBEACHbI NOL
TYJNOBULUE, PaCMONArafcCh B BEPTHKAIBHOA NPOAONBHOH (MapacarHTTanbHOMN) TUIOCKO-
CTH. 3TOH e MAOCKOCTBIO OrPAHMYEHB WX HIrHGEI M MEpPEMELIEHHS TIPH [UATaloHX
ABMXCHHAX. XapakTepHa M o6llas koHbHrypauna KOHeYHOCTeR, 0coBas cxeMa
KOTOpas 3a NMpeAeaMK 3TOTO K1acca MPHCYILA TWILKO JANHHM KOMEYHOCTAM IITHU H
4acTH AHHO3IABPOB. 3TO MI0CKas TPeXaBeHHaA Z-06palHas KOHEYHOCTb, BEPXHHHM CrHG
KOTOpo# 06palléH Bnepén, a HHXHHA — Hazan. B roM BuanTes npuunHa daraHrosont

Gopmynbt asepeit —2—~3—-3—-3—3. B M crnbe €T HoE
¥ APYTHX aMHHOT 01 2 B IATOYHOM — 20aeHocmon -
Hoe. B mocneaHeM co CTOPOHEBI CTOME YYaCTBYET JIMIUb CPEAHSAA M3 TPEX GajanbHbIx
KOCTeit MPeafUIIoCHbI, 3 xocms (14}, XapaxKTepHbIA

KPYMHbI ONHOWMEHHBIA Byzop.

B 3anHei KOHEYHOCTH BEPXHHUI CTKHE 06pa30BaH KONEHHBIM CYCTABOM, HO B Nepef-
Hel KOHEWHOCTH TOMQOrHYHOE COUNEHEHHE, T. €. IOKTEBOM CYCTaB, 10 HE3ABHCAMBIM
TMPHYKHaM OBpalEH Hajan H AeHCTBYET B KaYecTBE HHXHEro cruba. Pons BepxHero
CTH6a, aHAMOrHYHOIO KOMEHY, N0CTANACH IUICYEBOMY CYCTaBy, YTO NOTPEGOBANO BHI-
TIOIHEHHA HEXOTOPbIX MOpdHODYHKLIMOHANBHBIX YeoBHIt. CpoGoaa 3Toro cycTasa (no-

LO6HO ) no ot X Y CKEJIETY AOCTHTHYTa MOTHOR peayKuHed
Kopakoudd (a y XOPOLINX BErYHOB — W Kal0uuibi), 3 HA PONL BEPXHETO JBEHA B CXEMY
nepenHeit TH BKJTIOHEHA B sanHelt KOHEYHOCTH, rae zonens (13,

19), roMONOTHYHAR MPELIIEYbIO, OBPA3YeT CPEAHEE IBEHO, HHXHEIO 3BEHZ HCXOMHO
HE XBATANI0; OHO CHOPMHPOBAHO 3a CHET CTOMBI C NAMOYHEM GY2ZPOM U BLITAHYTHIMI
nmocHessumu Kocmamu (cM, puc. 162, 18).

KocTu nsemu (29) Takxe BHTAHYTHI, HO KHCTh HE 0BPasyeT CaMOCTOATENBHOTO
phiyara, a NPHMBIKAET K Apedniensio B COCTABE HiKHero 3peHa {27, 37). OHa He
pacriacTaHa no cybCcTparty, Kak, HanpHMep, ¥ Aluepyl (cM. puc. 120, J9—27), a
[PHUITOAHATA HAL HUM, ONHPAACh TOJIBKO HA KOHLBI MACTHBIX KOCTER M hamaHIH natb-
uen. XKECTKHE KOHEUHOCTH € MaIOft OMOPHONA NIOWANKOH GoJee IKOHOMHO NEPEaaoT
IHEPrHIO TIPK PEIKOM TONYKE H TIOTOMY COMYTCTBYIOT afantaluu K GbicTpomy Gery.
Mpasna, Markuit cy6cTpaT coagaér npH 6ere Ha TAKHX KOHEYHOCTAX NPoGaeMbE, HO
MJOTHas Mo4sa CTCHEﬁ, roe ¢OPMHPOBMHCL KOIMBITHHIE MIEKONHUTAIOIINE, JaBana
fperMyLIecTBa ele Gonee KOHIEHTPHPOBAHHOM OMOpe — JHLIL HA KorTeBhle hanaHru
M TONbKO ZBYX MANBLEB WM JaXE OAHOTO, KaK y jiowand, Mophonors TpanuunoHHo
PaINHHAIOT TPH CHTYaLHH — CTOTIOXOXACHHE (KaK Y ALIEPHL), MATbUEXOKIEHHE (Y MHO-
THX 3BEpPEN, Mpexae BCEro cobak, KOIIEK H HX POOCTBEHHHKOB) M (anaHTOXOXIEHHE
(y xomnbiTHIX). [TockonbKy 0OMH H3 cnocoGoB GUKCAUMH HA AEpeBe — OXBaThIBaHMe

BETBEH KHCTBIO H CTONOH, KOTOPbIE PacriacT! O MX T TH, ananTauns
K y 3sepei HBaeT CTOr M€, YTO NIPOABHNOCH B IBOMIOLMH
npumMaTton, MeaBefiei.

M TalOLLIAX B HX OT X.

OLHA N3 4EAFOCMHBLX MbitliY, 3 IMCHHO GO1bUIAR HCE6AMenbHAR Mbiuiya (M. masseter),
HAYMHACTCA Ha CKyJ’DEOl}, 2 BO MHOTHX CJIY4aAX — M Ha GEPXNEVM)GCMNOE KOCMAX,
6naronaps 4emy CIBMHYTa BRepén A0 ypOBHA LIEHHBIX 3y60B M HeoOnualHO abdex-
THBHO NPHIAraeT K HUM CHITY COKpalleHUs. OGBIYHEIE JUIA TETPATION MEXaHMIM aKTHB-
HOTO PacKphIBaHMA PTa PACTAICA M3-32 YTPAThl HIXHEH YEMTIOCTHIO JAMHETO OTAENA.
Emy Hallnach 3aMeHa B BHAe XOMIUIEKCHOTO dgybprowinozo Myckyna {m. digastricus),
COCTABJIEHHOTO M3 MBILILL ABYX BUCUEPANBHEIX CErMEHTOB. Jlanee NpaKTHYECKH BCA
TIOBEPXHOCTL TOIOBbI NOKPHIT2 MOA KOXKEH CNOKHON CHCTEMOM MMMHMYECKMX MBIUILL,
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PA3BHBILNXCA H3 MYCKY/IATYPBI MOMBAIBIYHON AYTH, HMEHHO MO3TOMY €€ COBCTBEHHBIR
Heps (VII) HasBaH Benuka u Ha 5 MOpUKHA HMeloLas BUCILe-
PpansHOe NPOUCKOXKIEHHE Mmpaneyueeudnan Mpiila.

K 0ceBoMY CKENETY TUTeHeBoit MORC, Kak H Y aMQUBHA, NOABEWEH UCKIIOTHTENLHO
Ha MBIUILAX (TpaneLHeBHAHas MBIIILZ — ONKA H3 HUX), PaCTIONOKEHHDBIX B NMAPacarnT-
TanbHON IL H. 310TO B CHCTEME JIOKOMOTOPHbIX AlanTauni
MJIEKOTTHTAIOUIMX NOHATHO. PYHKLUHOHMPOBAHHE KOHEYHOCTEH! MAEKOMHUTAIOUINX
CONPSXEHO C BEPTHKATLHLIMH ABUKEHHAMH H YCHIHAMH (BIaHMONERCTBHE C CHIION
TAXECTH), 3 TAKKE C Np {Pa3roH T COBMECTHO ONpeaensio-
UIMMH CaTHTTAILHYIO NIOCKOCT. Mcnon p # ocH amd H
PENTHIHAMH MOXHO PACCMATPHBATL KaK HacTeane PHBOOBPasHbIX NPEAKOB ¢ X YH-

1M L . B 0OTKa3a OT HCMOMBIOBAHHA TONEPEHHBIX CHIT
AHCTIO MoIMIEANaA nOJGECKA TTESEBOTD TIOACA OKATANACH BTIOTHE ynayHo#t. [aBHbIA
3NeMEHT 3ToH Mblliua {m. serratus ventralis),
KOTOPas WHPOKHUM BEEpOM OTAENbHBIX ny-u(oa {«3y61I0B») TAHETCA OT WEAHBIX {NPH-
POCUIMX) H OT MEPEAHHX TDYAHBIX pébep K BepLIMHE sonamuu. 31eCh OHa KPEMUTCA
OUEHb KOMMAKTHO W AOMYCKaeT cBOGOAHBIE NOBOPOTHL JIOMATKH BNCPER H HA3al OT-
HOCHTENIBHO LEHTPA 30HBl KPETIEHUS, KOHTPOTHP! APYTHMH

Pasrubanue nieyeporo cyctapa, GQyHXUHOHHPYIOUIETO aHATOTHYHO KOJEHHOMY,
B3ANA Ha Ce6f HOBas KPYNHas (NPEAOCTHAs) MBILLA, TS PAIMELICHHA KOTOPO# Ha
nonatke copM: TenbHas KOCTHa#l oK.

B nbixaTeNbHO! MycKynaType 4ETKO MBILWLa (m.

KOTOpas HECKONIBKKMH JICHTaM¥ CIYCKAETCS OT MOWIHOM WeH K pEGpaM H npy BIOXe
MOBOPaYMBAET MX Brepén, 3¢ HEKTHBHO PACLUMPHA TPYAHYIO KNeTKy. Jpyras BaxHas
OBIXATENbHAS MBILLLA — 3TO TPYAO-GPIOWHAR Nperpana, BLIMYKIas Brepén duagpaz-
ma {diaphragma; cM. puc. 170, 26), KOTOpas OrpaHHYHBAET MOJOCTb IPYAHOR KNETKH
c3agu. C Gonee npu avadparMa OTTECHSIET OPTaHbl
GPIOWIHOM NONOCTH HAYALL, TEM CAMbIM DACTATHBAN PACNONOXEHHYIO B IPYAHOM KIeTKe
MEBPANLHYIO TIOJIOCTh, 2 BMECTE ¢ Hel H érkue. CoBepluacTcs BOOX.

B cBsI3M ¢ 0cOBEHHOCTAMH Gera MIEKOMUTAIOIINX, OCBOHRIIMX MPRDKKOBBIE A/UTIOPBI
THNa ranona (cM. HUXE), Y MHOIHX NOIBOHOMHHK B OBJIaCTH HOACAULb! TIPUCTIOCOBEH
K BEpTHKanbHOMY crubanuio H pasruGanuio. Ipu npeikkax ero pasruGaeT pacnono-
XKEHHBIA B MycKyn (m. errector trunci). B Hém
CRHTB! BOBAWHO TPH CHCTEMbI MBILICUHRBIX YYKOB, KOTOPHIE B IPYAHOM 061acTu 4€TKo
PadaeaeHEL.

O

X. anﬂCTaMS(CT HHTEDEC
TEXHHKA TEpeABHKEHHUS MIEKOTHTAIOUINX MO TBEPAOMY cyBerpaty, Bosee cnoXHas |
Pa3HOOBpasHas, YeM Y APYTHX HETBEPOHOTHX. [aBHEIE UepTH! ITOR TEXHHKH — MO-
CNEROBATENLHOCTL FIOCTAHOBKH KOHEWHOCTEH HA PYHT H OTHOCHTEBHAS [TPOROAXH-
TENbHOCTh KOHTAKTa, B COBOKYTTHOCTH COCTAaBAIOLIME Hox0dKy, Wik aanop. Haubonee
PacpOCTPaHEHHBIE MOXOIKH Ha3BaHb! cummempusurbimy. KOHEUHOCTH KaxIoH napb!
TIpH TAKHX UTIOPaX BCETNA HAXOMATCH B MPOTHBOGAIE, BLIONHAS UHKIHYECKHE 1BM-
XEHHS C ORMHAKOBbIM NMepHonoM. Taxyio MOXOAKY NErko M306passT ABa YenoBEKa €
6peBHOM Ha ruedax. OHH MOTYT HI06DPAINTL urox0ds (pHC. 164, A), ecTi HAYT B HorY,
poick (puc. 164, F), nauras HoraMu B npoturodase, u wae (puc. 164, B), ecnn saauue

' HACTYTAKOT B TKa MEXUTY HACTYNaHHsAMM NepeaHnx. Kax
BHIHO Ha PHCYHKAX, UMK CHMMETPHYHON IOKOMOUKY (TIPOMEXYTOK BPEMEHH MeXIY
ORMHAKOBAIMH NO3aMHK) PAVIENEH Ha IBE OJIOBHHE], OIHA H3 KOTOPBIX 36PKANEHO OTO-
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Puc. 164. CHMMETPHSIHbIC ATTIOPB! MACKOMHTAIOUIHX HA TIPHMEDE oA, TToKasaHsl CTaanm
Ha [POTHKERHU OTHOIO LHXTA IOKOMOLI:
A — wmoxoian; B — prich: 8 — nopsaiuseti war (313 TasBapsa)

6paxaeT APyryo. MPHUEM BTOPas NOBTOPAET NEPBYIO B 3CPKATLIOM H30OPAKCHHA — B
3TOM M BBIPAXAETCH CHUMMETPHsl. [lajiee, NpK TAKOH JTOKOMOUMK CTPOTO HEPCIYIOTCH
MOMCHTBI HACTYTIAHHA TO NIepeHe, T0 3afiHel HOrn. PCATLHO TETPANoasb! HCMOLIYIOT
He BCE MBICHMMOE PAa3HOODpasue MOXONOK, TIOCKONBKY M3BEralT HeyCcTORUMBRIX 103,
Hanpumep, npy HHOXOAH BO3HHUKAIOT CTANHH «BOKOBON ONOPbI» {KHBOTHOC CTOWT HA
ABYX HOTax ONHOMH CTDPOHM), KCTOPbIE MOTYT HCNIONL3OBATL TOIBKO 3BCPH. ﬂpn no-
XOIKE «WAr» Nocjie nNeBou I'ICPCJHEﬁ HOTH AOJIKHA HacTYIIaTb TONLKO Npanas JaHAH
{3T0 RMArOHANBHO-CHMMETPHIHAR MOCNENOBATELHOCTL), HIIAYE KPAlfHE HEYCTOHIHBAR
no3a HEMIBCKHA.

TTpK HapaluMBaHMK CKOPOCTH MEPHMON OMOPHL! KAXIO0H KOHCUHOCTH HCYKIOHHO
YKOPa4MNAETCH, TIOCKONLKY TOUKA OMOPLI A rPYHTE GbICTPee yXOANT HAJAL: MEPHOL
NePeHOca KOHEUHOCTH Bonee cTabuacH (No 3akonas MasTHUKa). B peaynsrate Koau-
HECTBO OTIOPHBIX KOHEUHOCTEH B KAXIOH CTAZMM LHMKSIA COKPAWACTCS M BOIHKAKT
cTanmun nonETa (6e30NopHbIe).
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AcCumMempuuHNE, VIR NPLXCKOGbIE, GAMOPb! BKJIIOMAKT PAYTHUHbIE BAPHALIAH
ranona. B 310M cnyyae nepeaHue KOHEUHOCTH HACTYNMAKT HEMOCPEACTBEHHO APYr 32
ZPYroM, a MoToM B paboTy BCTynaioT o6e 3aAHUe KOHeYHOCTH (pHc. 165, A). Hukako-
ro NeNEHHs LMKIA HA SKBHBANEHTHBIE [ONOBHHB! HET. PawnualoT nepeaHuit Tomiox
{nepenHMMH KOHEHHOCTAMK) H JALHKH TOMUOK (3AMHHMH KOHEUHOCTHMM), ANANTALMS
K BBIMOMHCHKIO BTOPONO pacnpocTpaneHa Wiupe. Ero ahgekTnnHOCTL MOXET nomnep-
KHBATHCHA pasrubaHKeM NO3DOHOYHHMKA (6AAronaps YBeANYEHNIO aMILIMTYL TONKE)
¥ XHWHEBIX, 3aHLe06Pa3HbIX, Y KOTOPLIX YCHIEHHO pa3BuTa ocepas Myckynarypa. Ho
Y KOITRITHBIX, XOTS OHH, KaK TIPABMJIO, NPEKPACHBIE GETYHBI, 3TOrO HET, MO3BOHOYHHK
He THBOK, BEPOATHO, NMOA MTHSHHEM GONLLIOH MACChl MHIUEBAPHTENBHOTO TPAKTA 3THX
PaCTHTENBHOSIOHBIX XHDOTHLIX, YTO TPYOHO COBMECTHMO C NCHOPMRUMAMH TYNOBH-
wa. Cnoco6HOCTL K BLINOAHEHHIO NIEPCAHErO TOAUKA HE XapaKTEPHa LA CyMYaThiX,

YR T~
g Py Sy ¥

8

Puc. 165. ACHMMCTPHUHSIE ANNIOPLI MACKOTIMTAIOWMNX. TTOKA3AHBI CTAIMK HA MPOTAXCHHK
OAHOTO LMKIA JOKOMOLNH:

A — rason renapaa; 5 — NOXoAXA TYUIKanKa CENCPLONA — PHKOUIETHPYIUIA MDLIKOK; B — noxoaKa
<EPOR KPhICh — IOULHit 1IPHIAOK (M3 T
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HACEKOMOSIHbIX M BONBUIKHCTBA IPLIIYHOB, Be3 HEro cKopoCTHas acCHMMETPHYHAR
NOXONKA NPHHHMAET BUI ABYHOTOr0 PHKOLLETHPYIOILETO NpKIXKa {puc. 165, 5). On
HelapucHMO cHOPMHDOBANCA y KeHTYpy {ceMeiicTBo Macropodidae), y npmrynan-
xoB (M; lidea), y Ty B0 Dipodidae) u Kanckoro aonroHora
{Pedetes cafer). YeTsIpéxHOTHI1 1N10p GOSBUIMHCTEA IPLIIYHOB, NP KOTOPOM NEpeNHHe
KOHEYHOCTH Cl1aBkl M He MOTYT Ha Gery 0GecredHTs HH HanEXHOTO IPHIEMIEHHS, HI
HOBOTO NPEDKKA, NPEANOKEHO HA3HBATL npuic-
KoM (T.e. ero r ) {puc. 165, B).

AnanTHBHLIE NPEUMYIIECTDA TPeX3BEHHON Z-06palHOA KOHCTPYKUMH Napaca-
THTTILHEIX XOAHMBHBIX KOHEWHOCTEH CBS3aHBI C IHEPreTHHECKHMH HPOGHCMBMH,
conyter HCIIOND: PHIMAXHBIX CHCTEM JUIA NEPEMELICHHA Tefla XH-
BOTHOTO Hajl IPYHTOM. [Ipu 3TOM MBILLUBI KOHEYHOCTER PUTMHYECKH COKPALLAIOTCH,
NPEONONEBan CHITY THXECTH, M HEH3GEXHO NPOHIBOAAT PaGoTy, OAHAKO MPH 3TOM He

TCA HH TOT HH KHHETHYECKas SHEPIUsT HBOTHOTO (BRICOTA LIEH-
Tpa Macc Ha CyGCTpaToM W CKOPOCTb ABHXEHHS MOCTOAHKBI). Ha 3Toro crenyer, 4To
NPOHIBORMMAA MBILLLAMH PaGOTa MOINOLIAETCA APYTHMH MbILLLIAMM; TAKHM OBpasoM,
nepeaBHKEHHE KHUBOTHOTO Ha PhIYaKHAIX TAX naeTcs
TIPOTHBOGOPCTBOM MBILLLL, YPEBATO HEMPOUIBOAUTENLHLIMH TPATAMH 3Hepruu. Mexay
TIPOYMM OT NOROGHBIX MPOGAEM MOTHOCTHIO CBOGORHO KONECO: KAK HIBECTHO, €344 Ha
BEJIOCHIIENIE BYETBEPO IKOHOMHYHee Newed xonb6bl UK Gera.

B UMKIE ABUXEHHA HOTH YEOBEKA, KaK NOKa3biBaloT PACYETHI, IEPBas NOAOBHHA
$a3bl ONopbI, MOKa HOTa OCTAETCA BNEPEAN OT BEPTHKANH TaIOGEIPEHHOTO CYCTaBa,
IHAYHTENLHO IKOHOMHYHEE BTOPOH, KOTAA KONEHO 6bi0 bl BHIOIHEE OGPATHTE Ha-
3ai. B nepBoi nonoBHHe HarpyxeHHo# ¢a3bl obnanateny Z-o6pa3HON KOHEYHOCTH
TaKXKe HCNANbayIoT €€ Kak 0GPAILEHHYIO KONEHOM BNEPEN, a NOABHKHOCTD B [IATOYHOM
crube 6NOKHpYIOT NpK MomMotK Mplwl. Ho Bo BTOpORt NonoBHHE OHK GROKHPYIOT
KOJEHHBIR CYCTaB, HCMIONB3YA B KayecTBe AeHCTBYolIEro cruba obpatuéHHBIA Ha3an
CYCTap — TOIEHOCTONHLIM, TPEX3BEHHAA KOHEYHOCTb, HMEIOWas GoNblle CTENEHEH
CBOGOMLL, YeM IBYXIBEHHAS, KOMYCKAET GONee MAACTHUHBI/ ANTOPHTM ABHKEHUS,
NO3BOMISAA CBOMM 061a0aTe/M NONYYHTh HEKOTOPYIO IKOHOMHIO IHEPIHH 3a CHET No-
BENEHYECKHX PEaKUHH.

Hepshas cHcTeMa. MIICKONKTAIOWINX OTHYAET GOMBUIAT MACCA TONOBHOTO MO3Ta
{puc. 166), B KOTOPOM HAHGONBLUETO PAIBHTHS AOCTHIAET KOHEYHLIN (mepeaHuit) Moar,
ero xopa. EClTH y COBPEMEHHLIX PENTHAKMA H NITHL MPOLIEHTHAS 10,15t TONIOBHOTO MO3ra
B Macce Tena («MHaeke uedannsaunus) cocramiser 0,05—0,5%, To y MiekonmuTaK-
LIMX OHA PEnKO GbiBacT HHXe | %, @ y IeMNepOeK BOIEACTBHE MABIX AGCOMOTHBIX
PaIMEpoB TeNa NOCTHTaeT Aaxe 4,5 %. AHANOTHYHEIM OGPaloM Yy HOBOPOXAEHHOTO
4e/I0BEKa TO/IOBHOM MO3T COCTARIAET OKOMO 12 % OBwwel MacChl Tena, a y B3pocio-
TO 06LI4HO He Bbiue 2 %. EWE BakHee YHHKANbHBIE HIMEHEHHA B CTPYKTYPE KOpHI,
NpHOGpeTaOILER ¥ BBICLIMX NPEACTAaBUTENER Kiacca CKTAnYaTyIo HGOPMY H CIOKHYIO
OPraHH3IAUKIO HEPBHBIX KIETOK, GOPMUPYIOILHX B TONILE KOPbI CJION M KOOHKH. Ko-
HEYHBI!t MO3r MAEKOTIHTAIOLIMX COINAET OCHOBY IUTA AOMOMHHTENBHBX CBA3EH MeXy
BCEMHM 2HAMIATOPHEIMH CHCTEMAMH H OTAEJaMH TONOBHOMO MOIra. MHLIMU COBaMH,
TOMOBHOM MO3T MAEKOIHMTAOLINX H 0COBEHHO KOpPa KOHEYHOTO MO3ra MpHHUMAIOT Ha
ceB5 acCOIMATHBHBIE HYHKIIMH, KOTOPHIE CYUIECTBERHO PACUIMPAIOT CIOCOBHOCTH STHX
KHBOTHBIX K 0By ¥ HaKOTUICHHIO HHIHBHILY-
NLHOTO OMEITa. FTOMY TBYET TaKXE H GbIMAHOE YBETHYEHHE PECYPCOB
OMNepPaTHBHOM, KPaTKOCPOYHOR M AONTOCPOYHON MaMATH.
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Pic. 166. TanosHoit Moar necua (Alopex lagopus):

A — 8L cBOKy; 5 — BHA CHHIY; B — CATHTTATbHR pa3ped; ] — OBOHATENbHAA MYKOBMIA 2 — ApEBHSA
Xopa (IpylueRIINAS A0NR), 3 — CPEAHHHA MO3T; 4 — MOCT: 5 — KIO4OK MOYKCHKE; 6 — MMpAMHAA; 7 —
NpOZOATOBATHH MOIr: & — MHMOGKI; 9 — NEPEXPECT IpHTENBHAX HEPBOB; JO — MOTYIAPHE KOHEHHOMO
Mo3ra; 1/ — nQTywmapHe MOKEuKa) /2 — SPBRX MOTKeNKA; 13 — CHubBHEDa 6opoMAE; 14 — NpOMEXY-
TouHMH Mo3T: 15 — MosonKcTO? Teno; 16 — epom; /7 — anudwa: 18 — obnacts weTnepoxonms; 19 —
Mo3rOBOH 20— ;21 — aMKa; 22 — BOPOHKE; 23 — IpHTCTBHMH
6yrop; [—X11 — ronousme Hepen

Boicokas 3¢ deKTHBHOCTS paGoTsl BCeX aHANH3ATOPHBIX CUCTEM MIEKOTUTAIOLIHX,
NeACTBYIOUINX B COBOKYTHOCTH NP O3HAKOMIEHHH C HE3HAKOMbIM NPEAMETOM, MO~
3BO/IAET XKMBOTHOMY CO3aTh M 3aMIOMHMTH aCCOLMATHBHBIR 0Gpa3 npeameTa, BKIIO-
HaIOWUA €10 XEMOPEUENTOPHbIE (BKYCOBbIE, OGOHATENBHBIE), TAKTHIbHBIE, IPHTEIIBHbIE
¥ aKYCTHYECKHE OCOBEHHOCTH.

TO/OBHOM MO3T MNEKONHTAIOWIMX 06PA30BAH NATHIO TUTIHYHBIMI OTAENAMH, B KaOX-
OM H3 KOTODBIX p csl Cf KHe JUIA 3TOro Kiacca 0coGeHHOCTH.

Koneunwiid, unn nepednuil, Mo32 oueHb BeJUK MO OTHOCHTENLHOMY OGBEMY M
HanGonee cnoxeH. Cepoe BEWECTBO (T. e. CKOTUIEHHS Tel-HeAPOHOB) PacnonoXeHo
B KOpe KaXIoro noaywapus (pHc. 166, 10), T. e. CHapyXH, Hal MONOCTbI0 GOKOBOTO
KETYAOUKa, a HE TOX He, B noaocamom mene (COTpUS striatum), KaK IIaBHbIE CKOILUIE-
HHf HERPOHOB ¥ MTHL. 3AECh TAKXKE JNEXAT MHOTOUHCAEHHBIE ANPA CEPOTO BELLECTDA.
T1OMHMO [BYX YHAC/EN0BAHHBIX OT MPEAKOB KATETOPHMA KOPbI, ¥ 3Bepelt BaXHERWYIO
DPONb HUTPaeT TPEThA, HO8aA kopa — neopallium, WK neocortex {pHc. 167, 5). Yxe y
OOHOTIPOXONHBIX OH2 BIVTHHHBAETCS MEXIY HCXOMHO YHCTO OGOHATENBHLIMH 06aacTs-
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3,

MH — 2 kopoir (4, fum) H cmapod xopoii {1; archipallium}
HIHYTPH. Y CyM4aTBIX OHa JAHHMACT 3HAYHTENILHOE MECTO Ha TIOBEPXHOCTH TONYIapUH,
OTTECHAS APEBHIOI0 KOPY Ha HHXHIOW NOBEPXHOCTb MONYLIAPHA, & CTapyl0 — Ha €ro
MEIMANLHYIO CTOPOHY. Y ILalleHTapHEIX 06pa3oBaHHbie HOGol Kopoil BoNbLIKE Noty-
LUAPHA NMEPENHEro MO3ra JATEKO PACTIONIAKTCA Ha3an i B 60Ka, NPHKPLIBAA MPOME-
KYTOUHBIH H CPEIHMM MO3T. Y npeacTaBUTeNelt GONbLIMHCTEA TPYIIN MIEKONUTAIOLIMX
OHa [ Ha TH NIONYLUApHA CK GOpMHPYIOLUHMH
CHCTeMy DIYGOKHMX 60p030 M OCTAIOWIMXCA MEXAY HUMM w3suasun. CaMan ryGokas
cunbauesa 60pa3da (cM. pHc. 166, 13) OTIGNAET NEXALUYIO HHXKE SuCOYHYIO OO0 ©
IM B Hel LEHTPOM cyxa. TIpHHATO paanuyath Taxxke pas-
IENEHHbIE BEPTHKANLHEIMH GOPO3NAMHU A06HYI0, MEMEHHYIO TONK K 3aMBUIOUKYIO C
BBICIUMM LIEHTPOM 3PEHHA. Y OTHOCHTETEHO NPMMHTHBHLIX MICKOITHTAIOLIMX, TAKHX
KaK OfHOMPOXOAHbIE, CYMUATBIE, 2 TAKXKE IUIALEHTAPHBIE HECKONLKHX OTPSUIOB (Hace-
KOMOSUIHHE, PYKOKDBUIbIE, TDRI3YHE, Jalilicobpa3Hbie), Kopa pa3BuTa Gonee CKpOMHO
® IONYIIApHst [1ankH. BOMbLWHCTBY MIEKOITHTAIOIHX, KPOME NIPHMATOB, JTACTOHOTHX,
KHMTOOGPa3HEIX H CUPEH, IIPUCYLIH HEOOLIYHO KPYITHBIE 060HAMEensHbte AyKosuiisi (1),
TIPHMH X I10) cnepenn. I'p; HonA {2) Ha HHXHEN CTOPOHE
TIONYIAPHs €CTh OCTATOK YHCTO OGOHATENbHOM APeBHER KODbI, CTAPast Xe KOpa, Bbl-
TECHEHHa HOBOW KODOW, CBEPHYTA B IIYGHHE BUCONHON JOH NONYWADHS B DYIOH
nox (hi
BwmecTe ¢ kopoll THEPTPOGHPOBaHa H e Komuccypa — Genbiit NomepevHud my-
4OK BOJIOKOH, COEAMHRIOUIMH COOTBETCTBYIOMKE OBNACTH 060MX Monyuapuit. OHa
PACTAHYTA JIC HaNPaBAEHHIO Halaj (COMIACHO KYDCY pa3pacTaHHs MONyWIapuit) u
Paje/icHa Ha ABE IUTACTHHKH, CIHTHIE TIO 3anHeMy Kpaio. Bepxusas, 6osee TONCTaA K3
HHX, TOPHIOHTATLHAN PHHAITEXHT HOBOH KOPE — 3TO Mo30aucmoe meao (15; corpus
callosum), a HIXH#AA, 6osee TOHKAA W OTKIOHEHHAs TNMePedHMM KpaeM BHHI, — €803
{16; fornix), KOMHCCYpa CTapoif KOpHI (T. €. THNMOKaMna). BokoBoit xenyaouek (ManocTs
KaXZoro 6ONMbIIOTo NONyWapHsa) 0OKYHO YCNOXKHEH NO GOopMe H 06pa3yeT HECKONBKO

Prc. 167. PassnTre YacTel xopb! (TLnalla, MaHTHU) MO3Fa y M.

A— peuHblt paspes MO3Ma ¥ 3MEH (MHTONA); 5 — TO Xe ¥ CYMNaTOTO MIeX0-
TIHTRIOWETD {KeHTYPY); / — CTApas Kopa H chOPMUPOBAHNBIL €10 THIIMOKaMN; 2 — GOKOBOR Xeynouek: F —
TIOMEPEUHHE TYYKK HEPBHEIX BANMOKOH {KOMUCCYDH); 4 — NDEBHAS KoPa ¥ CHOPMHPOBANH2A €10 rpyLe-
BHINasA IONA; 5 — HOBAA Kopa
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NOGaBOYHBIX AHBEPTHKYNIOB («OTHOPKOBY), Ha. poramu, — 3anHHR
M HHXHHH (NOCNeAHK#t pacTaNoXeH B BUCOYHONH none).

Tpomexcymounsiit mose {14}, NOMHMO OBBIMHBIX KOMITOHEHTOB, TAKHX KaK nepe-
Kpécm 3pumensusix Hepeos (9) n 6oponxa (22) ¢ zunoguiom (8) Ha HHXKHeN CTOPOHE,
a TaKkKe Inuua (17) Ha BepXHeH, CONEPXHT MHOXECTBO HOBbIX CKONJIEHH HEAPOHOB
B YTOJUUEHHbIX GOKOBbIX CTEHKAX. BaXHOE MECTO B 3THX CTEHKAX NDHHALIEXHT SuIPaM,
Yepe3 KOTOpble HMMYNLCH! OT OPraHOB YYBCTB (KPOMe OBOHATENBHBIX) BOCXOLAT X CO-
OTBETCTBYIOUIMM OBnacTAM Gonblikx nonywapui. Cpeny 3THX sep pacnonaraioTes
M 3PUTENbHDIA, H CIYXOBOM UEHTPhl. HecnydalHO 3TH 4aCTH NPOMEXYTOYHOTO MO3ra
HA3IBAMBI 3pumensuoimu Gyepamu (23, thalamus opticus).

3aTo B cpednesm moszze (3) IPUTE/IbHBIE UEHTPbI PAaIBUTHI CPaBHUTENBHO Ciabo, B
CBA3M C YeM NMQIYILAPHA — HIBECTHBIC Y APYTHX NO3BOHOYHBIX IDHTENbHBIE JOTH —
3aHHMMAIOT JIWIUb YaCTb KPbILIK 3TOTO OTAENA IOX HMEHEM nepednisx xoamos. Tolanu
HHX ¥ MJIEKONTHTAIOWIKX PACTIONAralOTCA CITYXOBBIE LUEHTDRI, HOPMHUDYIOLIKE 3adKLe
XOMBI; COOTBETCTBEHHO KpBilla CPEIHENO MOra NpeacTabnseT coboll vemeepoxonmue
(18, corpora quadrigemina). Xenyoo4eKk cpefHero Mo3ra 3aXaT ero TOACTRIMH CTEHKaMH
B YIKMA KaHa/, Ha3BaHHbI mM032080M 60d0nposodom (19).

Mosxcenox (20) pa3eum 04eHb XOPOLLO H MOHOJHTEH, T. €. IKIIEH, KaK M Y NTHIL,
BHYTPeHHeH NonocT. Ero noBepxHOCTL Beera o6pa3yeT MHOMOUHCIEHHLIE MEKHE
cknanku. LleHTpanbhbift POOABHBIA DS MOMEPEYHBIX CKIANOK HAIBAH YEPEAKOM
(12), no 60KaM K HEMY TIPHMBIKAIOT HOAYUIADUR MOIHCEHKA, 3 B CTOPOHBI BHICTYNIAIOT
HebosblIHe GyNaBOBHIHBIE NPUOATKH — TaK Ha3biBaeMble irovky {5; flocculi). Ha
TIOBEPXHOCTH npodoa206amozo mMo3ed, K KOTOPOMY MO3IXEYOK TIPHMBIKAET CBEDXY,
PAATUYHMBI TPH NTaPhl KAYIIMX OT HEMO TOACTRIX NIYYKOB BONOKOH — 3TO HOXNCKU MO3-
xceska. BaZOKHA CPENHMX HOXEK OXBATbIBAIOT NIPOMOSTOBATLIH MOIT CHHIY UIMDOKHM
obpydem — mocmom (4}, KOTOPBIH 3aMETEH TONLKO Y TAIOLIMX M T
OBBEAHHAETCA ¢ MOZKEYKOM TIOL HMEHEM 3adHe20 mo3z2a (metencephalon).

MO3Xe4OK HIPaeT BAXKHYIO PONb B KOOPAMHALMH ABHXKEHUM], ABTOMaTHYECKH 06~
pabaTblBas OGLHPHYIO HHHOPMALIHIO, MPHXOLALIYIO OT OPraHOB BHEILHEro {KOXHOIO)
M BHYTDEHHENO OCA32HHA (HANPHMED, OT MYCKY/TbHBIX BEPETEH KAK OCHOBA MbILIEYHONO
YYBCTBA), @ TAKXKE OT PEUENITOPOB BHYTPEHHENO yXa (BOCMIPHHHMAIOIIMX YCKOPEHHA).
OueHHBas 1O 3THM CHTHAN2M PE3YIBTAaTH TIPEIBIAYUIMX ABHIATEbHBIX KOMAHA, OH
BHIPaGaTbIBaCT CNIaGble TOPMOIHBIE HMITYNIBCHI, YMEPAIOWIHE HHTEHCHBHOCTE NOCAE-
ARYIOUIMX KOMaKA,

1Tpodoneosameiii mo3z (7) NpeacTaBASET cOGOi HE NMPOCTO CHABHO HAIMEHEHHBIH,
pa3BepHYTHIA Y4acTOK HePBHON TPYOKH, BKITIOYIOLWNH Yemaépmuiil nceaydonex, Win
POMBOGUONYIG Jumcy (27). OH yTonuweH Gnarouapn HACNIOEHHIO CHH3Y HOBBIX INyd-
KOB Ip (TaK Ha d; 6) U CKOIUIEHHI HENPOHOB
(oaus).

TosoBHpIE HEPBE. Y MICKOIHTAIOLIMX YETKO NPEACTABNEHH Bee 12 ap roNoBHbIX
HEpBOB (NIEPBOHAYANLHO ONIHCAHHLIX HA MaTEPHATE AHATOMHH YenoBeka). Kak u apy-
THE 2MHWOTBI, 3BEPH WMEIOT HoJBA3bHHb il ToNoBHOM HepB (X1}, KoTOpBIN ¥ aHaMH Ui
B HOPME BBIXOOMT TO3AAH YEPENA K HE HMEET CTaTyca rOIOBHOTO Hepba. B chasn ¢
MOLUHBIM PA3BHTHEM TPATICLHEBHAHOTO MYCKY/1a OKa3anach THNepTpodHpOBaHa H NpH-
o6pena caMOCTORTENLHOCTS KHHEPBHPYIOWAS €T0 NPSTb HEPBHbIX BOMOKOH, GbiBllas
BeTBb Gnyxnatowero (X) Hepsa — 7 nepe (XI), or OT CMHHHOMO
MO3ra B 0671aCTH WEH, HO HAPYXY BLIXOLALIHN 4Epe3 OTBEPCTHE B yepene amecTe ¢ IX
# X HepBamu. HakoHell, ToNbKO Y MIEKONTHTAIOWKX 2uKes0d Hepd {VII), coGeTBeHHbIN
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HEPB NOABAIBIYHOR NYTH, NOCHUIALT HECKONLKO KPYIHLIX MOBEPXHOCTHEIX BEYBER K
TIPHHAMNEXALUHM STOR JYIe MUMUMECKUM MbUUAM.

Opranbt 4yBeTB. Opean obonanus. OBOHSHHE HIPAeT B OPHEHTAUMH H B KOMMYHH-
KaLHH 6QILLIMHCTE MIEKOMMTAIOIMX YPE3BBIMAAHO BAKHYIO PONE. Y HMX OGHAPYXKEHR
crielHpHYECKHE alanTaluH H K ¢ 3anaxa, W K ero
HKCALMU TIYTEM pacTBOPEHMUST COOTBETCTBYIOIMX NETYHHX BEIIECTB B JIHNHAAX, BB
NeNSIEMbIX CANLHBIMH XKENE3aMH, H K 3aTIaXOBOMY MEYEHHIO TEPPHTOPHH. Y XHILHHKOB

pble NOBAIKH Ha y cOBCTBEHHOTO 3anaxa, cnocoHoro
NpeayNpeaHTh MOTEHUHANBHYIO XEPTBY O MPHOIMKEHHH OXOTHHKA. Opean 06onAHuA
PacronoxXeH B 3anHeit BepXHeR YacTH Hocogoli nosocmu (cM. puc. 163, B), B CTOpoHe
OT €€ PEeCnHpaTOpPHOTO OTAENA. [NTaBHYI0 MPEANOCLUIKY BLICOKOR YYBCTBHTEABHOCTH

3Beped K 3anaxaM COCTARMAET IHAUHTENbHAS TH
3numenun, B TONLE KOTOPOTO MEXULY KPYTTHBIMU ONOpHBIMU KIETKAMH CKPBITHI MEIKHE
xaemxu. ITH nep xnemxu TIOCKONIBKY

CAMOCTOATENBHO NEPEAAIOT HMITYNIBC N0 CBOEMY OTPOCTKY B GGOMAMENbHYIO AYKOSULY
TONOBHOTO Moara. Ilocneanss oneta cnepean u ¢ GOKOB AXYPHO KOCTHOR oBonoy-
KO! — npodseipaesennod nagemunioi (lamina cribrosa) cpedunnoi obonamenvroi
KOCTH (24; mesethmoideum). Briepen OT 3TOR TIACTHHKH BBICTYNAIOT 06OHAMeEnbHbIE
paxosurs {23), TOHKHE KOCTHBIE JIENECTKH, NOKPLITHIE OGOHAMENbHOIM INUMEnUeM.
OB0HAHUE BBLICOKO PAIBUTO Y MOJARIAIOLIETO GQNLIIHHCTEA 3BEPER, KOTOPBIE MO ITOMY
MPH3HAKY OTHOCATCA K Tam. Ho cpenu TAIOLLLHX HIBECTHBI H MUKDO-
CMaThl, OTIUYAIOLIMECH CPABHHTENLHO CTaBbiM PAIBUTHEM OBGOHAHMA, — JACTOHOTHE,
CHpeHbl, KHTOOGPa3HLle M GONBIIMHCTBO NPHUMATOB.

Tlo ceoeft pa TH OBOHS A aHANK3ATOp MAEKOTHTAI0-
UIKX, T. €. MEPUPEPHYECKUA PELENTOPHBIR OTAEN BMECTE C MPOBOAALMUMH NYTAMH H
UEHTPaNIbHBIM aMMapaToM MO3ra, O6LIMHO YCTYMAET TAKOBOMY PbIB, CIOCOGHBIX BOC-
NPHHUMATH OGOHATENBHBIE CTHMYJIBI B MEHBLIHX KOHUEHTPALLMAX, YeM MICKOTTUTAIOLHE
(Ha yeTbipe nopsaxa). Ho cunraercs, 4To cobaka cnocoGHa 3anoMHHTb HHAHBHAYaTb-
HBI#t 3amax Mmoboro ua 6-10° yenosek, XUBYLIHX ceflyac Ha 3emsle, ¥ OTIIMYMUTL €ro B
YCIOBHAX YPE3BLIYARHOTO JALUYMIIEHHS CPEAbI.

Opezan gxyca. BKycoBble pELIENTOPBI y GONBUIMHCTBA MIIEKOTHTAIOLIHKX (BO BKYCO-
BbIX COCOYKAX A3BIKA) COCOEHBI BOCIPHHUMATh BCE YETHIPE OCHOBHBIX KaYecTBa
TIMILA — TOPLKOE, CONEHOE, KUCOE M CIANKOE, ORHAKO YHCIIO PELIENTOPOB ¥ 60Mb-
LIMHCTBA MIEKOTTHTAIOLWMX HEBEMUKO (NECATKH MM COTHH; Y YENOBEKA — THICANH), &
BKYCOBbIE NPERTIOYTEHHS OGBIYHO HEACHSL.

OCTpoTa K YaCTOTHEIA AXANA30H YYBCTBHTE/ILHOCTH CITYXa MIIEKONHTAIOLLNX YPE3IBbI-
4aRHO BBICOKH {0 17 OKTaB) ¥ TECHO COMPSXEHBI C MOIOCOM ITHX XMBOTHBIX. Baxwo,
4TO MX CNYXOBOM aHANTHIATOD O6NafaeT HCKIIOYHTENLHO POBHOW HYBCTBHTEILHOCTBIO
cnyxa B np BCER BOCNPUH noocsl. Boicokke TpeGoBaHua K
CIIYXY 32/aHBI COBCTBEHHBIMU 3BYKOBBIMHU CHT KHBOTHOTO, npH
KOMM, I3 Y PYKOKPBUILIX T€HEPATOPOM JIOKALIKOHHEIX
cHrHanos (4actoroli o 40— 80 xTLW) ciyxar pomosoii annapam W Koc, y Iy6aThX
XuToB {4acrtota 10 200 xTu) — cucrema 03y Mewixog p
npoxoda. OpraH ciyxa MIEKOMUTAIOWHKX (PHUC. 168) OPraHM3IOBaH MoO-APYTOMY, YEM ¥
PENTHANR H NTHL, TIOCTPOEH Ha CYLIECTBEHHO HHOR Mopdonoruyeckoit ocHose. s
6Hympernezo yxa XapaKTepHa Gonee ANMHHASA, YeM Y NTHL, 06pa3yIoLIad HECKOILKO
NONHBIX BUTKOB yaumxa (16) ¢ PACTONIOKEHHEIM N0 Beel €€ JUTHHE Kopimuessim op-
2arom. TlocnenHuit paIMelLéH Ha ba: nol
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Puc. 168. YacTh neBOTO CPENHETO K BHYTPEHHETO YXa MIICKOTHTalOMIEro (CoGaku), YINTKA K
BECTHOYNAPHBI aNINapat MoKajaHhl KaK GR Ha NPOCBET CKBOJIb KOCTh, OT 6apabaHHOA KOCTH
COXpaHeHa JMlllb 4acTk 060K HAPYXKHOTO CyXOBOrG Npoxona. Bua snonoGopora c6oky u
coepxy:

1 — cyxosott Hepa (VIIl); 2 — pecTubynspHan neTss nyxomoro Hepea (VII1); 3 — nakosamsua; 4 — npex-
IBepHE: 5 — CTPENS; 6 — NEPENHMH NIONYXPYXHNIH KIHAT; 7 — OCh TIOBOPOTOS MAJIOTOHKZ K HAKOBATbHH
npw eHBpaHK noxazano wx & — samwit xawan; 9 — ok
HOXKE FYX xananon; 10— i xawar; 11 — vy nompywanex
xananon; 12 — » : 13 — pyxosTka 14— — dparment

APYAHOTO CIYXOBOTO [POXOHA; 16 — YHTKA (FEAOBHO BOKPHTa); 17 — KOXTEAPHAR BETBH CAYXOROTO HEPBA
{VII) x ymrxe

CBOMCTBA KOTOPOW MJIABHO MEHSIOTCA TIO €TO JUTHHE, KaK M YaCTOTHas HacTpostKa oT-
BENIBHBIX PLENTOPHbIX (<BOMIOCKOBBIX») KIETOK; Ha 3TOM OCHOBAH HACTOTHLIH AHATH3
3BykoB. B yxe 36 H LIETIONKOR H3 TPEX
CAYX08LIX KOCMOYeK — 3TO Moromomeic (12), ueit WTMHHBIA OTPOCTOK MOA HA3BaHH-
eM pyxoamicu { 1.3) pacnnactan 110 6apabanmoi nepenonxe (14), 3aTeM Haxoearshs
(3) , HakoHel, cmpems {5). 3Ta TPOHCTBEHHOCTb CIYXOBbIX KOCTOYEK, BEPOATHO,
NpeacTaBaseT co6odl He CPenCTBO NOBLIWEHHA GYHKUHOHANLHOM! 3DGEKTHBHOCTH, a,
KaK yKkasaHo ganee (c. 440), cnydaiHbiA MO OTHOWEHHIO K 3THM CBOACTBAM pe3yNbTaT

0 MIEKONH HETIOBTOPHMOTO 3BONMIOUHOHHOTO NyTH. Eweé onxa
cneurduyeckas 0COGEHHOCTh CPEAHETO yXa — BMELIANILKA Er0 KOCTHBIA cayx080i
6apaban (bulla tympani). ¥ MAEKONMUTAIOLIHX PA3BUTO CIIOXKHOE H KPYITHOE HAPYICHOE
yxo — 3TO 3alUM (Y10 YGOKHIt i eayxoeoi
npoxod (15}, o6paac il i KOCTBIO, H p Hast XpALIOM Yuinas
Paxogura, TIONBHXKHAS 1 Hepeﬂxo IOBOJIBHO KpynHas. [TOCNeNHAs BHINONHAET PONb
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Har nio! 0 MYBCTBUTENLHOCTE YXa, ¥ YaCTOTHOTO
gusempa. KpoMe TOTO, MOABHXHBIE YIIHbIE PAKOBMHBI CNOCOBCTBYIOT CPABHHUTENBLHO
BBICOKOR TOUHOCTH (0 6 — 8°) NOKANH3IALIMK HCTOUHHKOB 3BYKa B NPOCTPAHCTRE.

Opean 3penus. 3peHRIO Y MIEKONHTAIOWMX IPHHAIIEXUT B LEIOM Goslee CKpOMHast
POJlb, HEXENH OGOHAHMIO ¥ CTYXy. JUIA MHOTHX TPYII COXPAHAIOT CUMY NMEpBHYHbIE
ATanTalUuK K CYMEpeYHOMY HIH HOYHOMY 06pasy XMIHH, CYWECTBYIOT H POIOLIME
cnensle GOPMHE (KPOTHI, CIEMKILH, HO 0COBEHHO cyM4aThifl kKpoT Notoryctes). B To
XKe BPEMS Y HEKOTOPbIX HOWHKIX 3BEpeRt, HanpHMep XHILHHUKOB, TAKHX KAK KOWA4bH,
ISt KOTOPLIX BAXEH BH3YANBHBIA KOHTPOJIb 32 N0GBINEH, ITH aNanTaUKK BRIPASUINCh
B OTHOCHTE/TBHOM YBETHUEHUK 24a3H020 AGAOKA, 3paHKA, XpYCMARUKA, HaKOHeL, B
GOpPMHPOBAHHH 3epransya {13 NIACTHHOK FYaHMHa, KaK B phbbeit yewye) nozanu
cemuamxu. Brarofaps 3¢pKablly 3pauxu «CBETSTCA», KOTRA 3BEph CMOTDHT Ha CBET,
TIH 3TOM JIYYH MPOXOIAT CKBOIb Cemyamiy Apaxasl. Kak W y ADYTMX aMHHOT, aKKo-
Monaums (HaBoIKa rnasa Ha GOKYC) y MIEKOMHTAIOLINX 0BeCTedHBaETCH 3a CYeT fe-
GopMaUNY Xpycmanusd, KOTOPYIO KOHTPQIMPYET BOHKKAIOWMH U3 I1asHoro Gokara
TNANKHI pecHUMMbI MYCKYI1.

o YPOBHIO Pa3BHTHS IPHTENLHOTO AHANHIATOPA IBEPH 3AMETHO OTCTAIOT OT NTHIL,
4TO, CBA3AHO ¢ P KH3IHH IPEBHHX MACKOMTUTAIOWHX,
¢ obuTaHHEM B JIECHOR MOACTIWIKE. Pa3Meph! M1a3 y MIEKOTIHTAIOWMNX, KaK NPaBKIo,
OTHOCHTENBHO HEBETHKH M COCTABJIAIOT, B YaCTHOCTH, ¥ YenoBeka scero 1 % ot obuei
MACCHI TOIOBBI, TOTAA KaK Y CKBOPLIA, HAMPHUMED, 3TOT NoKasaTeas focTuraer 15%.
Konbouxu ceTdaTky He MMEIOT CBETODHIILTPOB {UBETHBEX XHPOBBIX Kalleib), KaKHe
TIPHCYLIH MPECMBIKAIOWHMMCSA W NTHUAM. [103TOMY CIOCOBHOCTB K LIBETOBOMY 3PEHHIO
OCHOBAHAa TOJTBKO Ha HIBMPATENBHOR CIEKTPATBHOM 4YBCTBHTENBHOCTH HCTIOMB3YEMbIX
3IDUMENBHUX NMUSMENMOE. HO, HMeES TONBLKO [BA TAKHX MMUIMEHTA, BOJBIIMHCTBO MJIE-
KOIHTAIOLIHX CNIOCOGHBI HCKITIOYHTENLHO K ABYXL{BETHOMY 3PEHHIO, HE BOCTIPHHUMAIOT
KpacHoro. [paBaa, y KpbiChl 30Ha MOMIOWEHHS OMHOTO U3 ABYX [MHUIMEHTOS 3aXOAHT
B BAMXHIOK YABTPadhHONETOBYIO OBAACTL {C MWIKHOM BOMHB 359 HM, KaK M Y NTHL).
JInwe obespsinam Craporo CpeTa u 4enoBeKy (a TakkKe 4acTH camok o6easin Hosoro
Cseta), 061anaTeNAM TPEX IPUTENBHBIMH ITHTMEHTaMH B KONGO4KAX {30HbE TOMIOLIEHNA
430, 530 1 560 HM), NpHCyLIEe TPEXIIBETHOE IPEHHE.

AKKOMOJalHOHHas CIOCOBHOCT XPYCTANMKA [/1238 MIEKOMHTAIOWMX CYLIECTBEH-
HO YCTYMaeT TaKOBOR NTHLI, M Y YENOBEKA, HAaNPHMED, B NETCTBE HE MpesbllWwaeT 13,5
IHONTPHIt, 3aMETHO CHHXAACh C BOIPACTOM. ¥ NTHIL Xe, 0COGEHHO HBIPAIOMNX,
AKKOMOMALIMA 7123 MOXET A0ocTHrath 40— 50 auonTpHit. HakoHeu, maekonuTaiomue
OBBIMHO JHAYMTENBHO YCTYNAKOT BOABIIMHCTBY NTHI M NO TUIOTHOCTH PACTIONOKEHUS
PELENTOPHEIX KIETOK B CETYaTKe rNa3. Tak, y NTHU B 0GNACTH UEHTPANLHON AMKH
(fovea) oHa npesbitlaeT 108/MM?, TOMRA KaK y YenoBeKa 3Ta BETUYKHA e/1Ba IOCTUIAeT
125000/MM2, a k nepudepHU ceTHaTKH CHHXKAeTcs MoyTH B 10 pas.

Opraum I TeNbHBIA TPAKT ¥ CYMYATBIX H IJIaLEHTapHbIX
OTKpbIBAETCH ITEIbHBIM . B OTIUYHE OT OAHOMNPO-
xonHsix (Monotremata) o6nanateneft xroaxu. Ha nepenHeM KoHue TpakTa Gnaronaps
CYHIECTBOBAHHIO MATKUX 2y6 U uyéx POTOBOM MONOCTH NPEAILECTBYET npeddeepue.

IHpeddasepue pma — ocobas NONOCTh, MPHCYIIAA BOMLIIKHCTBY MIEKOMTUTAIOHKX
{XpOME ONHOTIPOXOAHBIX K KHTOOBPAIHLIX) K PACMONOKEHHAS 32 MACHCTIMM IyGamu.
OHa o¥eHb BaXHa UISt XEBAHHS KOPMa, NOCKOIBKY NO3IBOJAET KOHTPOSMPOBATh No-
noxeHHe oGpabatbiBaeMofl MOPUKHH ¢ HAPYXHOM CTOPOHBI 3yBHOTO psaa. ¥ HEKOTOPbIX
0Be3bstH ¥ MHOTHX IPhI3yHOB MONOCTh NPEMIBEPHs PTa MIPONOIKAETCA Halal B BHAC
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JAWEYHRIX MEWKOB, OCOGEHHO KPYITHBIE Y XOMAKOB. JTH MONOCTH HCNOJBIYIOTCA WA
HaKOIUIEHHS K TPAHCTIOPTHPOBKH CEMAH HUTH APYTHX KOPMOBbIX OGBEKTOB.
3y6Has CHCTEMA MJIEKOITMTAIOLIMX (PHC. 169 ) TEKONOHTHA: 3y6b! NOIPYXEHBI CBOH-
MH KODHAMH B TJ'I)’GOKHC AYeAKH Ha KOCTHBIX HENIOCTAX — a1b6e04b5i U YKpenieHu
TaM COEIMHHMTENbHO-TKAHHBIMH BOMOKHaMH (KBK Yy KpOKOﬂMJ‘lOB). 3ateM 5Ta CHCTEM2
— 3y6s1 audd bl 110 HOPME ¥ BENHUHHE, NTPHcnocobte-
HBI IR BRINONHEHHSA DAVTHYHBIX Onepauni. O6paloB2HHbBIE HMH NOBEPXHOCTH LIS
PaIABNHBAHHSA TUIUIEBLIX OGBEKTOB, TPEGHHK 1A pa p B
CEPHH — CBOEFO poja «TépKH’, H KOHHYECKHE BEPLUIMHB IUIA NIPOKANBIBAHHSA TUTOTHO
CMBIKAIOTCA (YCTAHABIHBAIOT OKKAIO3LWI0), ONATOAADS YEMY H IOCTHraeTcs ocobo ad-
¢exTuBHas 06paboTka KkopMa.
BaxHas 0cO6EHHOCTb MIEKONHTAIOUMX — OrPAHHYEHHE reHEPaLIUAt 3yGHbIX PSLACE.
Tocste nepexona ¢ MOIOYHOIO BCKAPMIIHBAHHMS HA CAMOCTOSTRNLHOE THTAHHE Y IETEHR -

wedt GONBIIMHCTBA MIEKOMUTAIOUMX QYHK 3681, phle MokKe
MO KOCTHXEHHH YEMIOCTAMH X PAIMEPOB TCA HA NOCTOAHHMA
{GePHHNTHBHBIN, T. €. OKOHYATENbHbIH) HabOP 3y6oB. EIIE noake K HHM 106aBAAIOTCR
KOPEHHBIE IEYHBIE 3yGbI, HE HMEIOLIHE TBYIOUIER MOMOYHOM T

Puc. 169. 3y6Hast cucTeMa MIEKOIHTAKLIKX:

A — anchua {Vulpes vulpes); B — xponsx {Oryctolagus cuniculusy; 1, i — pesusi ; C, ¢ — xanixn; Pm.
P — npexopemHue 3y6r: M, m — KopeuHuie 3y6ui; / — RMKa YETOCTHONO CYCTABA Ha epene: 2 — Be-
HEWHLH OTPOCTOK HMXHEH HeTOCTH; § — COUIEHOBHAIH OTPOCTOK; 4 — YINOBOK OTPOCTOK. TIPONHCHEMK
TIATHHCKHMM GYKBAMH 0BOIHAYEHB 3y6bl BEDXHEM HEMIOCTH, CTPOMMBIMY — 3yGhi HUNXHeEN HenIOCTH
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TaxuM 06pa3oM, nosuguodormus (CHCTEMA PETYIAPHOro 3aMellleHHA 3y6oB),
XapakTepHas fns pi6, aMOUOHA K GONBLIMHCTBA PENTHAUA, 3aMEHEHa Y MNEKOMH-
TAOWHX Ha Su@uodonmuio, NPH KOTOPON CYLIECTBYIOT ML ABE CMEHB! 3y6oB ©
OMHOKPATHLIM 33MEILEHHEM MOJTOUHBIX 3y6oB nocToAHHbIMM. [Ton06HME orpannde-
HHSA CNOXUITUCh, NTO-BUIHMOMY, €UIE Y TPMACOBLIX PHUMHTHBHEIX MIEKONHTAIOLIAX
{NpAMepOM MOXET CNYXHTb Morganucodon; cM. puc. 180, 6), y 6onee paHHHX 3Be-

POMOZOBHBIX PENTHANA CYLIECTBOBANO IO WECTH BIX 3YGHBIX I
OTKa3 OT NOAHPUONOHTHH, OrpaHHYEHKE YHUCHa 3yBHbIX FeHepaluit, obecneynsan
NOCTOSHCTBO OKK/A103UH IyBHbIX KOP , 4TO CTBYeT 0 &€ 3Have-

HHH 1ns abdeKTHBHON 06paboTKi NHWK. BepoaTHo, ¢ GopMHpOBaHHEM CIEUHANH-
3UPOBAHHOrO AePHHUTHBHOIO 3yBHOTO aMNApPaTa, OTKPBIBAKLIEO MIEKOMHTAIIIMM
WHPOKHE BOIMOKHOCTH JUIA MHUILEBbIX AAaNTAlMi, CBAIAHO M NPEKpAllleHHE POCTa ¥
ITHX XHMBOTHBIX N0 HOCTHXEHHH NONOBOR 3PENOCTH, YEro He HaGNIOKAETCA, HANPK-
Mep, ¥ pbi6, amMbHOHR H pENTHAHA.

B cermepodormroi 3yGHOM crCTeMe MIEKOMTMTAIOLINX (PHC. 169} paaTHYaloT YyeThipe
KaTeropuH 3y60B. PacnonoxeHHbie uNepenH pesyss (incisivi; 1, i), cpaBHUTEABHO MpO-
cThle N0 GopMe AoNOTOOBpa3HbIE 3y6bl, ¥ IPbI3YHOB H 3aiilie06paHbix obnanalollHe
HEOrpaHHYEHHBIM POCTOM H NO3TOMY COCTOALLHE H3 OTHOR JIULUL KOPOHKH; KOPHSA OHH
JHIEHBL. Pe3ubl N0IBONAIOT OTKYCHIBATH GparMeHThl OT NMOIATAMBLIX OGLEKTOB (B Crie-
LIHATHIUPOBAHHOM BapHaHTe y 3aA11e06pasHBIX H IPbI3YHOB — 3¢i)EXTHBHO CKOGIHTD M
pe3aTh 6osiee TBEPABIE MaTepUaNbl). 3a HHMH B TOTHOM Habope (HalpHMep, Y XHIUHBIX)
clieyeT ofHa napa xakikoe (canini; puc. 169, A, C, c), KoTopble MPUCNOCOGAEHR! AN
YAEPXAHKA LOGLIYH H U1 YMEPLUBIEHHSA XKEPTB, MOCKOABKY NO3BONAIOT HAHOCHTb HM

Cepbe3HbIe p Hanee Ha3an pacr wé4HbIE 3y6bi, Banee
CJIOXHBIE, MHOT D HbIE — np p lares; Pm, pm) u xopenrnwe
{molares; M, m), ucrionb3yeMble 1A HIMETBIEHHA Kopma. KopenHbie oTnnyatotcs
60n1ee KPYMHBIMH Pa3MepaMH, 60osee CIOKHOA KOPOHKOMR, HEPEIKO YBETHYEHHMBIM
KOJTHYECTBOM KOPHEN M OTCYTCTBHEM MOMOYHON CMEHBI.

Habop 3y60oB cTporo crielHgH4eH s BLAOB H IPYTIT H BLICOKOKOHcepBaTHBeH. Ero
COCTaB NepesaéT 3y6Has GopMysa, BaXHBIA KOMNOHEHT XapaKTEPHCTHKH AN BUIOB
M TAKCOHOB. B YaCTHOCTH, NS BHOOB, HIOBPAXEHHLIX Ha PHC. 169, ay6Has dopmyna
JMCHUBL HMeeT caeaytownst Bua: 1 /5, C 1/, Pm 4/, M 3/, x 2 = 42. Ha puc. 169, 4
BHIIHO, YTO Y Heé aPa WEYHBIX 3y6a PEIKO YBEJTHYEHb! — HeTBEPTHI BEPXHMH Npel-
KOpeHHONA {Pmy) ¥ NMepBLIH HIXHKIT KODEHHOM (M, ). BTO Tak HalbIBaEMBbIE XHIUHbIE,
HJIK XWILHKYECKAE, 3yBhl, X OCTPhIE TPEGHH NPEACTARMAIOT COBOM PeXyILYIO NTapy,
AeHCTBYA MO NMPHHLMTY HOXHHL. Y KPONHKA HA MECTE OTCYTCTBYIOLIMX KJIBIKOB B
3yBHOM PALY OCTAIOTCH IIHPOKHE IPOMEXYTKH — RHacTeMbl, 3ybras dopmyna — 12/,
CO%, Pm %/;, M 3/, x 2 = 24. Jluactema BCTPEHAETCH Y MHMOTHX DacTUTENBHOSIHBIX
3pepefl — TPHI3YHOB, KOMBITHBIX H T.TL

Tp CEUMANTHIALMH B ITHTAHUH [PYOBIMH PACTHTENBHBIMH KOPMaMK (Y IPbIIYHOB,
3aliLie06paIHkIX, KOMBITHBIX, CIOHOB H MP.} YBEIHYUBAETCS BLICOTA 3yGHBIX KOPOHOK,
4eM KOMTEHCHPYETCH MX HeHIOEeXHRA YCKOPEHHbIH H3HOC. MaTepuan, o6pasyloLHi
HEOBBIMHO BRICOKYIO KOPOHKY, HEORHHAKOB 110 TBEPIOCTH, BKITIONAET BEPTHKANBHLIE CIOU
0co60 TBEPHOH IMATH, PAadIENEHHbBIE IPOMEXYTKAMH M3 60/lee MATKHX MATEPHANIOB —
JHEHTHHA, 2 Y MHOTHX M ueMeHTa. MaHoe kopoHkH, KoTophiit dakTHieckH dhopMupyeT
pabouMe NOBEPXHOCTH 3yBOB, OKAILIBAECTCA HEPABHOMEPHDIM, H B PEAy/IBTaTe 3Ta Mo-
BEPXHOCTb MOMy4aeTcs peBpUCTOH, Kak TEPKA. Y HEKOTOPHIX 3y60B KOPOHKA MOXET
HApacTaTh NOXMIHEHHO, MMEET HEOTPAUMNEHHYIO BHICOTY, 10 GOPMUPOBAHHS KOPHEH
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Heno He JOXOLMT; TAKOBHI, IIPEXIE BCETO, PEILbI IPHIJYHOB H 3aAleo6pasHuX (HO He-
PeaKo M ILeyYHsie 3y6bl, KaK ¥y Kpoka — pHe. 169, 5, Pm, pm, M, m).

Y CNIOHOB, TOMHUMO 6UBHEH, 06PadOBAHHBIX PEILAMH, B YENIOCTAX HMEETCH HA
KaXIOM CTOPOHE MO OMHOMY IIEYHOMY 3Y6Y CBEDXY M CHH3Y. OHH HMEIOT BLICOKYIO
KOPOHKY € HabOpOM CTOSILUMX NOTIEPEYHO JEHTHHOBBIX IpeGHeN, OBNHIOBAHHBIX SMa-
nblo. T1ocIe CTHPAHUS KODOHKH 3y6 BLINANAET H IAMEHSETCH HOBBIM, TIPHNON3AIOIHM
cIaon (ropu:onranbﬂau cmena 3y6oB). Beero HMeercs mects cMeH. U Tpy6koay6os

Ti ), 2 TaXXKe 6po H NIEHHBUEB M3 HenonHo3y6eix (Edentata)
XApaKTepHa YCKOPEHHas KOMMEHCALKSA HIHOCA IIEYHBIX 3y60B, OCKOMBKY 3TH 3y6bl
ONHOCAOMAHB! (3MaNb YTPayeHa) H NMPOLUECC NPHPOCTA OrPaHMHEH JIHIUL OTKNAOKOM
DeHTHHA.

CITIOHHBIE XENEIbI HETKO BHIPAXEHEI A AOCTHTAIOT 3HAYHTENBHBIX PAIMEPOB; CIIOHA
COIEPXHT CIMINCTBIA H GeNKOBLIA KOMITOHEHTHI, B 4aCTHOCTH (QEPMEHT aMHIIa3y, Pad-
naralownft kpaxman. Kpome Toro, oHa uMeeT c1abylo UIENOYHYI0 PEAKLHI0 M BaXHa
LA 06PabOTKH MALLHM B POTOBOM MOMIOCTH, 2 Y XBAaWHEIX KUBOTHBIX — M B XENYAKE.
M3BeCTHBI YETBIPE KATETODHH CJIIOMHBIX XENE3; MPOTOKM HHXHEYENMIOCTHOR U Nofb-
A3BIYHOM {TOApalieNneHHOR Ha IBe) OTKPBLIBAIOTCH B HE POTOBOR MOMOCTH, a CeKPET
oxonoymuoﬁ u 6onee MeNKHX IEUHBIX XKENE3 MOCTYMAET CBEPXY B MPpEAABEPHE pTa.

weneaa {glandul dibularis} neXHT Noa KOXeR CHH3Y MexXny
[TONOBHHKAMH HHXKHER YEMIOCTH H HEMHOTO 10321 HeE, pajiBOCHHAS noJsAIWHUNGR
xenesa {gl. subli lis) T MEXIY HUXHER YeNI0CThIO H A3bIKOM,
oxoaoywKas Xeneaa (gl. parotis) pacrofiaraeTca BrIepefH M HHXE HapyXHOTO CIyXo-
BOTO NPOXOAA Y OCHOBAHKA YUIHOW PAKOBMHBI, YaCTUHHO BHITON3As Ha LUEKY, énmaie

acenesws (glgl. paccesHs! px LIEYHBIX 3y60B.
S3LIK MAEKOTTHTAIOIIKX — YACTO MBIUIEYH L OpraH; 61aronaps nepeceyeHHIo My-
CKyNBHEIX BOJIOKOH B €10 TOJILE BO BCeX TPEX [ " u

CIOXHO#M IIONBHXHOCTBIO. Ha CBOEH MOBEPXHOCTH OH HECET YYBCTBUTENLHIE BKYCOBBIE
COCOYKH, MIEPEMEIIAET B POTOBOM NOJOCTH OOpaGaThBacMbIil KOPM U BEITIONHAET He-
MAIO HHBIX MZHUITYIATOPHBIX ONEPALHR. DTO i BBUIM3bIBAHME LUEPCTH NPH IPYMHHIE
HIH YXOfie 32 NETEHLIWAMH, H JAKaHHE BOAbL. Y HEKOTOPHIX 3BEPER A3LIK NOCTHraeT
GONMBLIOR ANKHBL EXMAHE H MypaBbeAaM TOHKHHA MOKPBITBIR JIHNKOR CNIOHOM A3BIK
MOMOTAET COBUPaTh MENTKMX HACEKOMbIX, @ XHpadiaM — 3aXBaTHIBAT: NPH KOPMEXKE
JIKCTBA B KPOHAX EPEBLED.

InoTka npeAcTaBAAeT coBO KOPOTKHHA OTHEN, CeAYIOWHH 32 POTOBOH NONOCThIO.
Ciona OTKpBIBAKOTCA @MOPUMHBE XOGHSN, BOSHUKIIHE B PE3YNbTaTe PAIBUTUA LTHH-
HOTO TBEPAOTO M MATKOrO HEGA, a Talcke NapHbLIE cryxoewe mpybu, GAKTHYECKH pac-
NONOXEHHbE BIEPeAH OT Kpas BTOPUYHOrO HEGA, B 06acTH HocornoTky. [losanu Ha
BEHTPANbHOMA CTOPOHE IIOTKH OTKDPLIBAETCA NONEPEYHO BHITAHYTHIA BXOA B rOPTaHb,
32 KOTOPbIM DIOTKA NEPEXOAHT B NHUIEBON.

Huuepon {oesophagus}y MIEKORMTAIOLINX YATHHEH, TOCKOABKY acenydox, K KOTO-
POMY OH HalpaRNAETCA, 3AMETHO CMEILEH Halal AHadparMoft.-

Kenyzok (gaster; puc. 170, 6; puc. 171 ) ype3BbiyaiiHo pasHooGpaieH o cBoel opra-
HH3aUHMH. Y XMUHBIX U APYTHX TOTpeGUTENeH CPABHHTENLHO BHICOKOMHTATEBHBIX KOP~
MOB OH ZIOBOJILHO TIPOCT, KaK H Y YeNIoBeKa. Ero paciiMperHas 0CHOBHAS 4acTh — 3T0
Kkapouym {cardium), CTEHKH KOTOPOTrO BLICTJIaHbBI MHOTMOYHCIEHHBIMU CEKPETOPHBIMU
K/IETKaMH. 31€Ch NPOHCKOMHT NEPEBAPUBAHKE NULM B IPUCYTCTBHUH CONAHOMR KHCTO-
ThI C TIOMOLIBIO PAA (PEPMEHTOB, TAKHMX KaK MENCHH H XHMOIMH. ONHAKO NPOAYKTH!
KENYIOYHOTO PACIIETUTEHHA MUTATEBHBIX HMeloT MO-
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Puc. 170. BHYTpeHHHe OpraHm camua cepoil Kpuichl { Rarrus norvegicus):

1 — AumarHueckue xenesw; 2 — Tpaxes; J — 306Han Keneda; 4 — cepaue; S — Jlenoe KETKOE; 6 — Xe-
Aynox; 7 — CMHHHAaA 20pTa; & — MOLKeNyHOUHAn Kenesa; 9 — ceneIénka; /O — 3AAHAL Nofad BEHA,
17 — ceMeHHOR Nyswpex; /2 — Hapyxubie NONBINOLIHEE aPTEPUS W BeHA; /3 — GeapeHMsle apTepus K
BeHa; 14 — MOveRORt my3nps; 15— weneya; 16— 17 — NpunaToK CEMEHHH-
Ka; 18 — ceMeMHHK; /9 — rONOBKA MQNOBOTO WieHa; 20 — MPENyUMATHHAR Keneaa; 2 — chenas KHUIKa;
22 — ToncTan KuwKa; 23 — TOHKHE KHIGeHHK; 24 — [BEHANUATHIEPCTHAR KHUIKE; 25 — TieweHb; 26 —
mwHagparma; 27 — npapas TepegHss Nonay seHa; 28 — MOSKNIOMHYHLE APTEPHA H BeHa; 29 — HapyxHas
APEMHAN BEHE
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Puc. 17]. BapuaHTB! CTPOEHHA XKENYIKA Y PACTUTENBHOAAHBIX MieKONUTaloWwmX. Bua co cTopo-
Hbl 6ploXa, BEHTPATbHAR CTEHKA CPEJAHA:

A — cepas xpuica; 5 — necas nonesxa (Clerhrit B — weaunoe THOE (KpYNHBR POra-
THA cKOT); / — 0BEHANUATANIEPCTHAT KIfIUKE; 2 — KOHEHHBIA OTPEIOK THINENONR;  — NHILEBOAHAR HACTD
XENYIX2 C OPOTOBEBLINM ITHTENHEM: 4 — KENEIHCTHIA ITHTENHAT 5 — MMAODHUECKHR OTAEN XENYAKA:
6 — norpanHsHan ckaaka; 7 — pybew; 8 — cetka; 9 — chinyr; /0 — KnIRKE

TIEKY/Ibl [UISt TPAMONO YCBOSHHS, H TIO3TOMY B XEyAKe GO/bWINHCTBA MIEKONKTAIOUIHX,
B TOM 4HCE W YENOBEKa, MOTYT BCACHLIBATLECA TOMLKO BOZA M ankorons. Bonee yakuit
KOHEeYHbIA nunopuyeckuit omden xenyaxa (puc. 171, 5, pylorus) oxsadeH CHIbHOM
KONbLEBOH MbIlILEA. 3T0O TaK Ha3LIBAaeMbll NIPHBPATHHK, Mutopudeckuil ciunxmep,
BPEMEHHO HIOMHDYIOWIHI TIONOCTb XEyAKA OT ABEHANLIATHNEPCTHOM KHLUIKH.

HUtak, nepepapupaHre GENKOB B KMCION cpene xenyaxa {npu pH 2—4), xotopas
AKTHBHDYET Mefncus, NPHBOLNT K DAaIPYIICHHIO THLIL HEKOTOPIX MEMTOHHbIX CBAIEH
MEXIY HEGONbWHM YHCIOM OTIPENENEHHBIX aMHHOKKCIOT. JanbHelwee pajpyweHue
2MMHOKHIOTHBIX LEMOYEK OCYLIECTRAACTCA B WeNo4HOH cpene (PH 7—9) ToHkoro
KHIEYHHKA MOR OCHCTBHEM CEKPETHPYEMbIX MOMXENYN0YHO Xeneloi mpuncurna

H xap dasel, a DUIHE CTANMH PAINENEHHA NENTHIHDBIX CDRIEH
POKCXOIAT € Y4aCTHEM 0assi H 60, BbIIENAEMbIX CTEHKOR
TOHKOTO KHIIeYHHKa. [T BaHHE XHPOB I MT B TOHKOM KHLIEYHHKE [TORX

IEHCTBHEM AUNA36, KOTOPYIO CEKPETHPYET MOMLKEITYNO  Hast Xenesa. OfHaKo s 3Toro
OHH JO/XHbBI GbITh NEPEBEAEKBI B IMY/IBCHIO NPH YHACTHH XEMYHBIX KHCIOT, CEXPE-
THPYEMBIX NedeHbi0. [1pOAYKTEI IMAPOMHI2 XHPOB (IMHUEPHH H XHDHBIE KHCIOTHI)
BCaCHIBAIOTCH B TOHKOM KMUIEYHHKE. 3[ECH XE NIPOUCXOAHT U YCBOEHHE MPOCTRIX
CaxapoB MM MpEABAPHTENbHAS TMAPOMKIALHSA NHCAXaDHIOB H MONHMEPHEIX YI/EBO-
HOB (HANpHUMEp, KPaxmana) ¢ [OMOLUBIO GMiL1a3bi, TOCTARIAEMOH OMKETYROUHON
xene3oi. B TONCTOM KMLIEUHHMKE TPOHCXOMMT [MaBHBIM 06pajom peabcopGuns pomsi,
2 B NPAMOM KHUIKE HAKATLIMBAKTCH KOHEYHBIE IPOMYKTHI [THILEBADEHHS, TTOLIEXALIME
YARIEHHIO H3 OPraHHUIMA.

IMuratensuble MaTephansl, 06PaIOBABLIHECS B KHLICYHHKE B PEJYNILTATE NHLIEBADE-
HHUS, HMEIOT ABOAKYIO cynbBy. [0K03I2 M AMHHOKHCIOTE! BCACHIBAIOTCS YEped MeMOpa-
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HBI KSTETOK M [IOCTYNAIOT B KPOBb, 3 XKHPbl PECHHTEIHPYIOTCA KAETKAMH M MEPENaloTca
B nuMdy, 06pa3yst B HEH IMYIBCHIO.

Y PaCTHTENBHOAIHBIX 3BePER B MEPEBADHBAHUH IPYEBIX, B TOM YHCIE KIETHaTKO-
BbIX, KODMOB BaXHYIO PONtb HIPAIOT CHMOHOTHUYECKHE MHKDOOPraHH3MbI, KOTODbIE,
BO-TIEPBBIX, BHIAEAAIOT HEAOCTYTIHBIE MHOTOKITETOUHBIM XHBOTHLIM GEPMEHTbI, 2 BO-
BTOPBIX, CAMH COCTABASIOT [HILEBOM PECYPC, CYXAT NPOIYLEHTAMH GEIKOB K BHTAMHK-
HOB. B CBA3N C 3THM Y XOMAKOB H MHOTUX ADYTMX IPbI3YHOB YBEIHYEHA MIEDEAHAA YacTh
xenyzka (puc. 171, 3}, Bo: Kak YacTH H
BBICT/IAHHAS OpO20SesUItM dnumenues. ¥ XBa4HbIX TAPHOKOMBITHBIX (6BIKOB, KOMOB,
6apaHOB, aHTHIIOM, ONEHEN), MOMUMO OTPOMHONR EMKOCTH (epMeHTaTopa (pybua —
rumen; 7), HacTOsLIEMY XeNYIKY (3TO ceivye — abomasus; 9) NpeauecTyloT ele ABa
otaena. OAHH U3 HUX (cemia — reticulum; &) BbLIEAET H3 COPOXEHHOM B pYBLE MacCh
HeGQBLIYIO MOPUHMIO (XKBaYKY) H OTIIPABIAET €€ B POTORYIO NONOCTD WIA NMEPEXEBbIBA-
HHSA, 2 APYTOW (kHuxcka — omasum; /0) IPHHHMAET ¢€ CHOBa B BHIE XHIKOW KalL MLl
H, TIPONYCKAs MEXIY CBOKMM JIHCTOYKAMH, HIBJIEKAeT H3 Heé HanGosee LieHHbIE Beule-
ctpa. [loanepKKBaTh aIEKBATHYIO CPEly JUISt AEATENBHOCTH CHMBHOTHHECKHX MHKDO-
OPraHH3IMOB B PYGLIE KBAHbIX NOMOraeT CIIIOHA, KOTOPAas CONEPKHT cabhiit pacTeop
COMbl, CHHXAIOUWIER KHCIOTHOCTh CHPaXHBAEMOR PACTHTENLHON Macchl. Konmmuectso
CITIOHBI, BEIREAEMON Y XBaYHBIX B TEYEHHE CYTOK, COCTABASET 10 TPETH OT MacChi Tea
WTH [0 TOJIOBMHbI OBLIEr0 KOJMMYECTBA BIArH, CONEPXAUIEHCA B OPTAHHIME.

CuM6HOTHYECKHE MBI, TTOCT HEPMEHTEI-LEJLTIONA3E! TS
PACLUETUICHHA KIETYATKH B CJIOKHOM XENYAKE XBAYHbIX, — 3TO aH33p05HHC Gampuu
H MpocTeHIIME, CPEAH KOTOPLIX MpeobnanaioT HHpy3opHH. Konuuecteo MUKpoOpra-
HH3MOB B CC M PyOLIEZ MOXET ITh HECKONTBKO COTEH THICHY Ha | aut. Mx
bepMEHTATHBHAA IEATENbHOCTD 1aET MPOAYKTE! THAPONH3A KICTYATKH, AOCTYIHbIE A1
YCBOEHHS XHBOTHOMY-X03AHHY. OIHAKO He MEHee BAXHOW ABIAETCR CIOCOGHOCTL CHM-
6UOTHYECKHX OPraHHIMOB CHHTEINPOBATH 6&/IKH Ha OCHOBE HEOPTAHMYECKHX a30THCTBIX
, KOTOpast B 60/ice THITHYHBIX CITY4aAX YRANAETCH H3
OPraHK3IMa B Ka4ecTBe KOHEYHOTO NPOAYKTa GENKOBOTO pacnana. DKCIIePHMEHTAILHO
r10Ka3aHo, 4YTO 106ABNEHHE MOYEBHHLI B MHILY KOPOB MOIBOJIAET XHBOTHEIM AONON-
HUTEIBHO MOSYYHTD 32 CYET AEATENBHOCTH XKENYAOYHBIX MHKPOOPTaHHIMOB f10 100 r
6eska B AeHb. OCOBEHHO BAKHYIO PQJIb HTPAET CHHTED BENKa 3a CYET CHMOHOTHYECKUX
MHKDOODFaHH3IMOB Y XHBOTHBIX, CYLIECTBYIOUIMX HA 06eAHEHHOI GENKOBON aHeTe,
Hanpumep y Bep6monos i oBel. Beuto jameueno, 4To B Moue Bep6niona MOYEBHHA
TNPAKTHYECKH OTCYTCTBYET. BHIACHHIOCH, UTO ¥ 3THX XHBOTHLIX TPANULMOHHEM a30-
THCTEI/t METaGQJIMT He YIANACTCA M3 OPTaHH3Ma, a 33HOBO TOCTYIIAET B XENYAOK Nu60
4epea ero CTEHKY, NGO Yepe3 CIIIoRY. 31ech MOYEBHHA THAPOITHIYETCH 10 YIIEKUCNOTS!
W aMMHaKa, KOTOPbIH 3aTEM HCITONBIYETCH B CHHTEIE GEMKa, 4TO M N03BONSET Bepbo-
Iy CYWIECTBOBATh Ha AHETE M3 PACTEHHH C HH3KMM Hem BGeskoB. Hi
TIPAKTHYECKH BCE BHTAMMHBI IPYNnbl B (0co6eHHO BHTaMUH By} XBauHsle nanydaloT
6U1arofiaps CHHTESY STHX COCANHEHHI CHMEMOTHYECKHMH MHKPOOPraHHIMaMH.

CROXHBIW KeJIYIOK BCTPEHAETCH H Y HEKOTODHX HEXBAYHBIX H HEPOACTBEHHBIX
IpPYr APYTY XHBOTHBIX, TAKHX, HATIDHMED, KaK JEHHBIIb, O6E3bAHbI-TOHKOTENbI H
Pa3HOOBPAIHBIE PACTHTENBHOAAHBIE CYMYATHIE. Y YACTH DACTHTEIBHOSMAHBIX HEXBAY-
HbIX HOPM, HaMpHMED ¥ 3aH1IE06PaIHbIX, @ TAKKE MHOTHX IPhI3YHOB (EPMEHTATOPOM
CJYXHT CJIETIan KHILKA.

Tonkas kuuka {cM. puc. 170, 23; intestinum), XoTopas CIeayeT 32 XeNYAKOM, Kak
W y APYrMX NO3BOHOYHBIX, IPHHHMAET B CAMOE HAYANIO MCEAYMbIL MPOMOK W naH-
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Kkpeamuveckuil npomox (OT MOMKENYAOYHONR Xe/eabl). STOT HayalbHbIA OTPeIoK —
daenadyamunepcmuas xuwra {24, duodenum), nepexoasias 6e3 4ETKOH rpaHHLIb
Hanee B mow(yro xuwxy (jejunum) u aateM B nodeidownyio xuwxy (ileum). Kak yxe
CKa3aHO, B TOHKO# KHILKe K. He TB cpexe non

€M XENYH, AHKPEATHYECKOTO COKA K KHIUCYHOTO COKa, CEKPETHPYEMOTO MENTKKMH
Xeye3aMu. Bee 3TH BbUIENCHHS 04eMb OOH/IbHBI, TOHKAA KHMUIKA 3ZMIONHEHA BECHMa
XHIOKHAM CONEPXMMBIM, TAK Ha3bIBACMbIM XHMYCOM. 31€Ch IPOMCXONHT depMeHTa-
THBHOE PaCIUeNIeHUe KOMIOHEHTOB TTKLUIH, 3 TAKXKE BCACHIBAHHE €70 NPOOYKTOB K
IEKTPOTUTOB.

ToHKasi KMLIKA OTKPBIBAETCA B IHAYHTENBHO Gonee WHPOKYIO 3ALHIOI KHLIKY, H
TIPKTOM 3aMETHO OTCTYTIS OT €€ Hayana, TaK 4To GopMHpyeTes T-06pasHoe CoenHHeH e,
OOHO TOPH3OHTANBHOE [IEYO MPOJONXKAETCH B BHOE OOBOALHO ILTMHHOA moacmot
Kuwnu (22, colon), a APyroe 3aMKHYTO Ha KOHLIE H IPEACTARNSAET COBOi crenyro KuuiKy
(caecum; oM. prc. 170, 27). 310 Kak 65l 3aTpy304HLHA BYHKEP TORCTON KHILKH, OTKYaa
HeMepeBaPEHHBIE OCTATKH MUIUN HAYKHAIOT ABHXCHHE NO ITOMY BbICYLIHBAIOIIEMY
xoHBeiiepy. CTEHKH TONCTO! KKLIKH MOMOWAIOT BOAY N0 YHCTO OCMOTHYECKHM NPH-
yuHaM. Cnenas KulIKa o6pasyeT y 3HLIX (Jaitues, TIHIIYX), HO
TAKXKE ¥ Y MHOTHX TPRIJYHOB OBBEMMUCTYIO fIONOCTL, B KOTOPOHA NPH y4aCTHH CHMOH-
OHTOB NIPOKCXONHT cEpaxmpanue uewnonossl. Ho conepxumoe enenoit kuuixm 6entee
IO XHMHYECKOMY COCTABY, YEM KODM, NOCTYNAIOLIHAR B XENYAOK, IOCKONBLKY OHO YXe
TIPOLIIO OTAE/IB! KHLUIEYHHKA, TIE NPOMCXONNT nuiuepapenue. o 310 Xe npuynue
COCTaBJIACT npoG:leMy NnepeBapuBavMe MPOAYKT2 AAHHOIO d)CpMCHTaTOpa. Panu €ro
YCBOEHHS OH AOJKEH NPONTH XENYAOK H TOHKHA KMIIEHHHK N0 BTOPOMY KpPYTY, YTO
JMOCTHMIAETCSA 32 CHET b Ha OTABIXE IHBIE H MHOIHE IPBIYHDI 1O
3aBEPIUEHHHM Npouecca HEPMEHTAIMHE BbUISISIOT CONEPXHMOE CNENON KMIIKH B BHIE
0OCOBhKIX TPaHYN MOMETa, KOTOPhIE NPOraTeiBaloT. KoHewHW#A otnen jaaHed KMIIKH —
3ITO NPAMAR Kuuika (Tectum), KOTOpas HaKaNJMBaeT COOPMHPOBAHHBIE B TOACTOH
KHIIKE IKCKPEMEHTBI {PEIY/IBTAT YACTHYHOIO OGEIBOXKMBAHMSA XMMYCa) H yHAIACT HX
4eped anarbKoe omaepcmue.

TMomxenynodHast xenesa {cM. puc. 170, §) B IeTIE THIepCT-
HOM KMIIKHK KaK pBIXIOE XHMPONnonotHoe 06paloBaHue.

TMeyens (25; hepar) npenctaraser coGoft CKOILIEHHE IHTONE PMATLHRIX KJETOK, Bbi-
TNOMHAIOUWIMX MHOTHE OTBETCTBEHHBIE ONEPaLIHH, TAKHE KAK OGCJBPB)I(HBQHMB TreMornio-
6MHA M3 OTXHBIUMX KPAaCHLIX KPOBSHAIX KJIETOK (NPORYKTHI €ro 06paboTku obpasyoT
OCHOBY Xe4K), 06e3BpexXHBAHME AMMHUAKA (M3 HETO CHHTEUPYETCH MOYEBHHA), obas
neT KPOBH, TpH no li gene OT XENYAOHHO-KHILIEYHOTO
TPaKTa, H T.14. B MHKpoMaciuTabe KieTku nedexy YNaKOBaHbl IPAaBHALHEIM O6pAIOM,
“eM HOCTHIETCH MX PaBHOUCHHOE OBCAYXHUDBIHHE PAIBETATCHHAMM HETMPEX COCY-
AHCTEIX ceTe#t — it BeHbi nedenu, neHeHoHHOD geHbi
H {ductus led Hu , €0 HAYAILHAN YACTb HAJKIBAETCH newé-
HounbiM npomoxom). TlocneaHnit o6pasyeT Ha NyTH K NBEHANUATHIEPCTHOM KHUIKE
CIENoe OTBETRIEHUE, 3AKaHYHBAIOLUCECS Hcénunbim nyasipem (vesica fellea; y Kpbicht
M HEKOTOPHIX BPYTHX 3BEPEH OH OTCYTCTBYET).

Jns noasepxanus NOCTOAHHON TEMIEPATYPhl TE1a MACKOMHTAIOIMM CYXMT XUMH-
4ecKas TEIIONPOAYKLUHS (OKMCAEHHE MTUTATeNLHEIX BEWIECTB) HAPARLY ¢ PHIHYECKHMH
CPEACTBaMK TEPMOPETY/IALIMH (BOAOCAHBIM MIOKPOBOM, NOAKOXKHEIM XHpPOM). OHa He-
CKOJIBKO HUXeE, YeM Y NTHLL, K cocTandeT 30— 33 °C y onHonpoxoaubix, 34—37°C y
cymyaThix M 36 —40 °C y IlaueHTapHbIX.
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JbIXATEIBHAA CHCTeMA. YCHIEHHOE PA3BUTHE OBOHATENBHON CHCTEMBE Y MIIEKO-

TIHTAIOLUHX BOBANO Hio MONOCTH, HO NOAABIRIONIYIO HACTh
eé ofbéma " TOPHRIH (ALIXaTeAbHLIR)
otoen (cM. puc. 163, 5). B HéM p: 4pe: 0 CIOXKHOM
CTpYKTYpH. KocTHast ocHOBa Bep! THO# (22; i binale) 21;
nasoturbinale) pakoBUH 06pa3yeT B MOMEPEYHOM CEHEHHH MOMOBHE COT C YIKUMM H
IVTHHHBIMH MPO] xonamH. ITo BbiCT! CNH3KUCTOR obaNou-
KO, CMOYEHHOR BLUIENCHHAMH CTIELHANLHBIX XKENES, 3aeraeT IYCTas BEHO3HAA CETh.
BasixacMbiit BO3YX, POXOSA 1O YIKHM XOMaM corp H e,
a Ha OGPAaTHOM NYTH OTAAET TEIUIO H BORY OCTLIBIIKM NPH BAOXE neperoponkam. [pu
rneperpese 7 Tern HUK HC Cfl TONIbKO Ha BIOXE, TIPH BbLIOXE

e HarpeThiH BOAAYX BEIMYCKAETCA YEPed POT {(COBAKM NMPH 3TOM PACKPHIBAIOT MACTb H
BbIBEIIMBAIOT AIBIK, KOTOPBIR OWHBOYHO MPHHHMAIOT 32 [1aBHbIH spanKaTop»). Mosanu
HOCOBO¥ MQJIOCTH BEPXHHE ABIXATENILHLIE MYTH NPOOIKAET HOCO2AOMKA, OTAENIEHHAS
OT DOTOBOR MONOCTH MR2KLUM HEGOM, ¥ OTKDBIBAETCA B IIOTKY OTBEDCTHEM SMOPUHHBIX
xoan (27). Y MHOTHX 3B€PERt OHO BUIHIKO NPHABHHYTO K TOPTAHM, MOCKONBKY MATKOE
HEBO AnMMHee, YeM Y YENO0BEKa {MIOITOMY Y COGAKH JANHAS CTEHKA [NIOTKH HePe3 f1acTh
He BUOHA).

Tps HIHIWHEM OX/TAXACHKH OPTaHH3Ma COrpeBaiolliee TerI0 BbIPabaThBACTCA
160 33 CYET MYCKYIBHOM APOXH, THGO GHOXMMMYECKHM MYTEM — M3 Gyporo Xupa,
COCTOALIETD M3 HEHACHIILIEHHBIX XHPHBIX KHCAOT. YT # ueHTp ys-
fiviy AETCH B OTHENE TOYHOTO MO3ra — THIOTaNaMyce.

XpAweBo# ocToB ropTanu {puc. 172} BKIIOYAET Y MIEKOMHTAIOLINX ABA HOMOMHH-
TENBHRIX XPALUA CBEPX OBKIMHOTO IR Jayponcua Habopa. KpynmHbift wumosudnwi
XpsAL (6; cartilago thyroidea), o6pasyiolm# xopnyc roptaHu, GOpMHPYETCH U3 JaYaTKOB

X x oyr. Ot ero 0 Kpas BBEPX M BNEPEN BLICTYNAET No-
MepesHO OPHEHTHPOBAHMKI KNanaH — wadzopmanxux (2, epigiottis) ¢ naacTHHKOR
BQIOKHHCTOTO XPALUA BHYTDH. Y MHOTHX 3BEPEH OH NPMIEr2eT B MONOXEHHUH MOKOS
CIAH K KPaIo MATKOTo HEGa u npaMoe HOCOTJIOTKH C IOp-
TaHb0. [IpH NpODIaTEIBAHMM KOPMa HAXTOPTAHHHK NOBOPAYHBATLCA HA3all, 34KPbiBas
TIOTIEPEYHO BLITAHYTBIN BXOL B TOpTanb. [Tepemue-
QudHbitd XpAW {5) o6pa3yeT KONbLUO Ha Nepexone B
mpaxerwo (4), a ¥epnanoaudnsie XA ([IPHKDPLITH
iis XPALLOM), Y 3ayporcun
TIPOHOJBLHYIO NOPTAHHYIO WIEh, MECH TIOMIEPKHBAIOT
20/10C08bI€ CERIKU — BEPTHKATBHBIE CKNALKH ClH-
3UCTON OGONOYKH HA BHYTPEHHEH CTOPOHE GOKOBBIX
CTEHOK IOPTaHH.

Puc. 172. Fopraus xoutku {Felis catus). Bua pnono6opo-
Ta CHH3Y H Cieea:

1 — manuit por # KOCTH, OCTATOK ayrw;
2 — HanroprawHuX; J — GOMBWOK POT NOOBRIHYHON KOCTH,
OCTATOK NEPBOH XAGEPHO# RyTH; 4 — XPALIM Tpaxey; S — nepcTHe -
BHIHKHA XPALL; § — WHTOBHAHNA XPALL; 7 — TENO MOIBAINY-
KO KOCTH, TPOHIBOLKOE KOMYNb




Tpaxes NPUIEraeT K NUWEBONY BEHTPANBHO, €€ CTEHKH YKPEIUTEHb! HE3AMKHYTRIMI
CBepXy XpAUIEBLIMH KoMblamu. Ha KOHIE OHa PalBeTRIAETCA HA GPOMXU, KOTOpLIE
BXOMAT B ry6uaTeie aé2xue (puc. 173) ¥ TaM MHOTOKPATHO AENATCS, O6padys BETBK He-
CKOJIBKHX ITOPSUIKOB {10 YeTBEPTOro). CaMble MENKHE M3 HHX NEPEXOAT B GPOHXHOMbI
(11}, koTOpbIE apMHP TNaIKHMKH M MBIULUAMH H OTKPLIBAIOTCA B CO~
6paHHble TPOINbAMK cep! He AYERKH, {12). Taknm obpa3oM, NETKHe
OCYIIECTRIAIOT [a3006MeH TONBKO B Iy64aToM TKaHH, B AYeHKax-anbBeoNax, HabHpalo-
LIMX M HACTHYHO M3TOHAIOUINX BOMYX. Bhicokas appeKTHBHOCTL NETKHX MPH TaKOM
YCTPONCTBE ONPENENALTCA PASBUTLIM BHYTPEHHHM OPOHXUANBHBIM IPEBOM, KOTOPOE
06ecredHBaeT paBHOMEPHOE YIaCTHE aNbBEON BO BIAHMONERCTBHU ¢ BoaayxoM. Ho cam
TIPHHLIMN BOIBPATHO-MOCTYMATENbHOTO ABUXEHHS BOIIYXa B CHCTEME HE AOMYCKaeT
TaKo# CTENeHH ero OGHORNEHHA B 21bBEOJAX, KAK B IETKHX NTHL, TI€ OH MPOXOOHT
MO METNEBUAHOMA TPACKTOPHH.

JnaMerp NErouHbiX 2/1bBEON Y MICKONUTAIIIMX HAXOMUTCA B AHaNasoHe oT 10 no
35 MKM, YTO CO30AET B L&NOM OrPOMHYIO MIOWAAb PECITHPATOPHON MOBEPXHOCTH.
Tax, HanpUMep, ¥ Ye10BEKa OHa CocTaBaaeT okono 100 M2 npK obLieit MoBEpPXHOCTH
Tena okono 1 M JUIS CpaBHEHMs, PACHETHAA BEAHYHHA PECTIMPATODHOM JErOYHOM
MOBEPXHOCTH WIS MBIILH COCTABNAET $ M2/KI MacChl Teda, yTo B 20 pa3 NMpeBmInaeT
aHaNOTMYHMI NoKa3aTenb LA BecXBoCThIX aMHEHit cXONHOTO pa3Mepa.

ImaBHbIC YePTHl MEXAHH3Ma HBIXaHHA (BCACLIBAHHMS BO3AyXa B JErKHE) ¥ 3pepei
OMPEAESAIOTCS MPHCYTCTBHEM YXE YITOMSHYTBIX MBIWILL — JeCMHUMHOL mbiuyss (DE-
GepHoe dpIxaHue) U Juagpazms.

K|

Yetripé: ceprue M. TAIOLHX COCTOMT M3
LBYX npedcepouii, KaXIOe M3 KOTODHIX COCAHHEHO ampUOGeHMPUKYARDHLM OMeep-
4 7 &

Puc. 173. Crpoenne nérkux cobaxu {Canis familiarisy.

A — cXeMa PACTONOKCHHS KOMIOHEHTOB AETKHX, BHI ¢ NOPCARLHON CTOPOKBI: & — CXeMa CTPOCHMHA AE-
TOMHKIX JONCK {OAHA DOMKa BCKPWTR); / — Tpaxes; 2 — numbaTHYeckne xenesbl; 3 — GPOHXHATLHOE
nepeo; 4 — 3aNHAR KONA AETKOTO; S — N0BABOYNAR LONA: 6 — YaCTH MepenKel RoAM NETKOTO; 7 — BeTBL
NETOUHOR aPTEPHH; & — BeTBb 6PONXA: 9 — apTEPMA GpOHXa; /0 — BeTBb NETOUNOR meHwt; // — EpoK-
XHona; /2 — BCKPWTHE &NbBEQNH; 13 — YNacTOX KansAASpHON ceT: /4 — noAbKa AETKoro
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cmues C weeayoouKom CBOe CTOPOHK. Kak 1 y NTHLL, A€6uil wceayoouex TOHHT KPOBb
B 6onblUOH Kpyr a bonee T ¥ npaewil dcerydonex — B
Maneit kpyr. O6a raanana ! IePenOHYATRIMK
CTBOPKaM¥ — Kak JieBbilt (IByCTBOPYATBIA}, TaK H NMpaBuH (TpExcTBOPHATHIN).

PHTM COKDAllIEHHS! CEPALA 3ABHCHT OT BOIPACTA, (PHIHONOTHYECKOTO COCTOSHUS

XHBOTHOIO, XapaKTepa AKTHBHOCTH W T.0. TaK, ¥ HOBOPOXAEHHOTO PeGEHKA MyNbC

B MOKoOe 100 yaapoB/MHH, TOrIa Kax ¥ B3pOCJIONO
quosexa, B HOPME, OH He MpeBbIlWAaeT 75 yaapoB/MuH. s cpaBHeHMA, ¥ ClIOHa cep-
DeqHLIH DUTM B TIOKOE COCTaBAsieT Beero 35 yaapoB/MHH, y NbBa — 40 yAapoB/MuH,
y Kponxka — 200, mbiun — 600, y neTydnx Muweit — go 100 s nokoe 1 a0 970 B
NONETE, 2 Y METKHX 3eMIEPOEK NPHU SHEPTHYHON NBHIaTeNbHON aKTHBHOCTH — A0
1320 ynapos/mMuH. O6uit 061LEM KPOBH B OPraHuHamMe GONBIIMHCTBA MIEKOMHTAIOWMNX
06bI4HO GIIH30K K 8,5 % OT 06BbEMa Te/la, a COANABAEMOE CEPALIEM CHCTOTHYECKOE AaB-
JIEHME COCTAB/SAET, HAMPUMep, ¥ BIPOCAOro YenoBeka 120 — 130 MM pTyTHOrO cTon6a.
COOTBETCTBYIOUIME [TOKA3ATENH MU JIOLIAIK He MPeBBIAloT 90 MM, ¥ KPhICH — 116 MM,
2y Mbiwed — 150 MM PTYTHOTO cTONGa. B KPYMHBIX BeHax HaBACHHE KPOBH MOXET
OITYCKATHCS A0 OTPHLATEABHBIX BEMHYHH, U B 3TOM CJTy4ac ABHKEHHIO KDOBH X Cepauy
BO MHOTOM CTIOCOGCTBYIOT COKPALIEHKSA OKPYXKAIOWNX CKENETHBIX MBILILL.

Apmepuu Gonvuwozo kpyza. Kak v y NTHU, apTepHallbHasA KPOBb M3 JIEBOTO Xeay-
JIOYKAa HampamiseTcs MO ENHHCTBEHHON dyze @opmus, HO He MO MpaBolt, a 1o Aeqoi
(puc. 174, 28). HeMHOTO OTCTYNR OT BRIXOAA M3 CEPALA, OT HeE OTXOANT BIIepEN obuue
connsie (1) ¥ nodxs (3) PLIX MOTYT GRITh O6BEnH-
HEHBI B nexezon068Hou cmeoa. Ho gaxe B HanGonee TPYMHTHBHOM COCTOAHHMY (B TOM
YHC/E Y KPbICBI H Y ‘IEJ[OBCKZ) TIPABLIE COMHAR © HOOKAIOYUYHAR OTXOLAT COBMECTHO B

BHIE 7 (29; arteria i i ). Kaxnas ofuias conHas aprepus
nenuTcs GIM3 roaoBsl Ha (yio 1 COMHbIe Jlesas nyra
A0PTHI NIEPEXOANT B cnunuyro aopmy (&), IDOXONS Ha3ad NOX NNOIBOHOYHHMKOM, NO-
ChLUIAET BETBH K BHYTPEHHHM ODraHAM — HPEGHYIO . (y)
{22y, , apmep 201ad, 10 ¥ obuue node:

(15), moce 4ETo NPOROMKAETCS i apmepueil (20). Obuue

apmepuu JAIOT BETBH K HEKOTOPBIM OPraHam GPIOLIHOM MONOCTH, K € CTEHKE H 3aTeM
HANPaRIAIOTCA B JANHHE KOHEYHOCTH B BUIE SedpenHbix apmepudl.

CylecTBOBaHHE ¥ MIEKOIIHTAIOIMX MMEHHO NIEBOM JYTH 20PThi [IOPOXKAAET BOMPO-
CBI, Ha MHOFHE M3 KOTOPBIX B Hallle BPEMA YXe HallIeHbl BNQJIHE OGOCHOBAHHBIE OTBETH.
Kax MBI TOMHUM, ¥ 3ayPOTICHA JIeBas AyTa aOpThi HECET MEHEE OKCHIEHHPOBAHHYIO
KPOBb M He [1a€T BeTBE! K TONOBE M MEPENHHM KOHEYHOCTAM. JIErKo BULETD, UTO OHa
He MMeeT XOPOIUEeR 3BONIOLNOMHOM NEPCIIEKTHBbI, H NOITOMY HEYAHMBUTENBHO, 4TO ¥
nTHL, obnanaTenelt HaHGoNee BLICOKOTO CPEaH 3ayPONICHA yPOBHSA MeTaboNMImMa, OHa
ucueana. CoxpaHeHHe Y MIEKOMTHTAIONIHX OTHOA THIIL IEBOH DYTH aOpThI yOeAHTeN -
HO CBULETELCTBYET O TOM, YTO B WX 3BONIOLMOHHON HCTOPHM CEPALIE M KpYTHefune
apTepHabHble CTBQJIB! PA3BHBATHCh HEIABUCHMBIM MYTEM TIO OTHOLIEHHIO K 3ayporl-
CHOaM, HE TIPOXORMITH TaKO! CTANMH, KaKas NPUCYIa COBPEMEHHbIM penTHInaM. [To-
JIaraioT, 4T0 B IBOMOUMHM CHHANCHUIHBIX PENTHUIIMI, 060CC yXE B
KaMEHHOYTONLHOTO NEPHOMA, PEAYKIUHMA APTEPHATLHOTO KOHYCA CONPOBOXIANACH Ero
pacnaneHHeM He Ha TPH COCYAa, KaK ¥ 3aypONCHI, a Ha fiBa — JIETOYHYIO apTepHio U
obuiuit CTBON AYr a0PTHI, MOHAYTY BOMHE PAaBHOLEHHBIX. Jaiee, MOHATHO, OYeMY
MCYETa OMHA M3 3THX AYT. [leNIo B TOM, YTO NIPOBOAMMOCTD MAPbl COCYAOB XyXKe, YeM
OIHOTO CTBOJIA C CyMMapHO#M! MNOLIANBIO NOMEPEYHOTO CedeHns. B aBoftHOM cocyne
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Puc. [74. KpoBeHOCHas cHCTEMa CePOft KPhICh!
{Rattus norvegicus).

1 — obuHe coMIeE apTepuH; 2 — NOMKTOYKYHAR
BENa; J — AeBaT NQNKMOHIHAR PTEpHs; 4 — né-
FOuNaA apTepHA; 5 — NeBoe npeAcepaHe; & — Kepan
NEpeaNAR NOMAR BeHa: 7 — HemapHan BeHa; & —

30 CNHHHAZ a0pTa; 9 — BOPOTHAR BEHa MEYEHH; 10 —
29 OTpe3OK KHseuHnKa; /1 — noweutan seHa; 12 —
2% MOMENHAR GPTEPHS; 13 — NMEPEAHAA CEMEHHHKOBAA

apTepys; 14 — 3anmsn noaad bewa; 15 — obie
27 MORBIAOWMbIE APTEPHA W BENE; 16 — HADYKHHE

NOBILOUIHbIE APTEPHA H BeHa: /7 — TenNOoBMEH-
26 MKK MEXAY COCYAaMH CEMEHHUKa; /8 — CEMEHMHK;
1 19 — CeMANpOBOR; 20 — XBOCTOBbE 2PTEPHA U BEHE;

21 — 320H8A CEMEHMHKOBIA BENa: 22 — APTEPHK K
KMwewHKy; 23 — nodka; 24 — nevens; 25 — ne-
EHOUMAR BEHa (MYWKTHP); 26 — XENYIOUKH CepalLa;
27 — npasoe npencepane; 28 — nesan Ayra a0pTh;
29 — Geaimantan apTepwi; IO — HAPYRHbE TPya-
Hbie apTepust i Bena; I/ — HapyXHaR APEMHAR BeHa;
32 — BHYTDEMNS APEMHAZ BEHa

22

Gonbule CyMMapHas TUIOLIAb CTEHOK W
[I0TOMY CHIIbHEE BRIPAXEHO TPEHHE O HHX.
He6onblloe MpenMyILEeCTBO NEBON AYrH,
6narofaps KOTOPOMY OHa COXPaHMNACH,
BO3IMOXHO, COCTOSIO B €€ IMBPHOHANBHOR
CBA3M Yepes BOTANIOB MPOTOK {CM. HHXe)
C NErOYHBIM CTBOJIOM, KOTOpLIA ¥ Beex
aMHHOT OTKNOHEH HMEHHO HANEBO.
Benvi 6onbwioeo kpyea. B otnnune
OT OCTANBHBIX KNACCOB YEMIOCTHOPOTHIX
MJIEKOMHTAIOUIHE HE HMEIOT BOPOTHOMR
CHCTEMBI TIOYeK. 3aOHAR noAas dena (PUC.
174 14) HOPMHPYETCH Y HHUX nanexo TO3aAM MoYeK B Pe3y/ILTaTe CHAHHKA Mapbl 06uqux
8en v i gensi. Bbl Me BEHBI NOYEK BNANAIOT B IGOKION0
noaylo Geny B KauecTse noweynsix den (I11). JIpepo BETBIEHHS 3anHel Maaoil BeHbl
BECbMa TOYHO NOBTOPAET CHCTEMY BETBEH CITMHHOM a0DThI, JTHLIb BEHB OT XKENYIOUHO-
KHLEYHOTO TPAKTa HMEIOT 0COBBIR MYTh — [TPOXOIAT YEPEI BOPOMAYIO CUCMEMY HEHERU.
3aaHue KapAWHATbHbIE BEHBI [TOYTH MOMHOCTHIO PEAYLMPOBAHBI, BHYTPH TDYAHOR KIeT~
KH 1o 60KaM OT I0IBOHOYHHMKA BCTPEHAIOTCA HX OCTATKH — TaK Ha3biBAEMbIE HENnapHbie
Genwi (7, v. aZygos, Y KpbICbl — TOJBKO Ha IEBOM CTOPOHe). fTepednue nonvie eenvi (6)
HEPEIKO CHMMETPHYHDI, KaK, HANPHMED, ¥ KPBICHL, HO ¥ MHOTHX 3BEpef (M ¥ Yenobexa)
NieBas PelylUHPOBaHa, a KPOBb EBLIX APEMHBIX H TOAKITIOYHYHON BeH OTTeKaeT Yeped

21

20

TIPABYIO NEPEONIOI0 NOAYIO 6€HY 10 TIONED! y 3 BIIepenH
OT CepRlA, — e60i be3MAHHOU eeHe.
Cocydw manozo xpyea. Obwan ré: pmepus (4, a. i is)

HWIH A€204nbid cméeon (truncus pulmonalis), OTXORHT, KaK H ¥ ITHL, OT npasoeo xeny-
OMKa, TIEPEXONUT Ha JIEBYIO CTOPOKY, KOCO Mepecekan CHH3Y OCHOBaHHe dyeu aopmsi
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(28), ¥ AENHTCA Ha NAPHbIE AE20MHbIe apTePHH. JIézounas eena 0OLIYHO NpeacTaBNeHa
HECKONILKMMH KODOTKHMH COCYIaMH (HalDHMED, ¥ KPbIChl — TPEMf), BIAAIOLIHMH B
negoe npedcepdue coO CTHHHOH CTOPOHBI.

CeneséHka — TEMHO-KDACHas JIOMAcTh CeprOBHAHON GopMel {cM. puc. 170, 9),
TIPUMBIKAIOUIAS CNIEBa K Wedydky, — NPEACTaRNAeT oGO Aeno pe3epBHbIX KPOBAHBIX
xneToK. OT ceneséniu KpoBb OTTEKAET YEPES GOPOMHYIO CLUCIEMY NENENU.

Bonbiuas KUCHOPonHas EMKOCTb KPOBH MJIEKOTTHTAIOLIHMX ONPEENAETCA HAYHeM
B HX KDOBSIHOM DyciIe 6QIBLIOTO YHcna {y yenoBeka — 10 5 x 10°— 6 x 10° knetok/Mu*)
GEFLANEPHBIX IPUMPOYLMOE, CTIOCOBHBIX HAKATLIBATD B APTEPHANBHON KPOBH KHCIO-
pox 10 15 % e€ ob1uero o6béMa. Ipumporune MIEKOMUTAIOLUMX HMEIOT ABOAKOBOTHY-
Ty opmMy H 6raronaps 3ToMy — 60/1e¢ BHICOKOE OT TUTOLWAnH [ ™
K Macce, 4TO CO3INAET JydlIne ycroBua ama aHddysnn Kucioposa. Ho cpox XH3HH
IPUTPOLINTOB PEAKO NPEBBILIACT ¥ MICKONUTAIWHX 10 axedt {y amdubui 100 axet,
y depenax 600 AHei).

BuuenmurensHan cucrema. [Toyka MIEKONHTAWAX, KaK H y ADYTHX aMHHOT,

OTHOCMTCH K MemaregpusecKoMy THIY, HOMHHATLHO 3TO /Ma3084as TIOYKA, HO pac-
TIonaraeTCA OHa BIIEPEaH OT Ta3a, Ha YPOBHE NepeHed 4acTy GPIOIWHON nonocTh. Yawe
BCero 370 6o60BKrAHOE TENO (pHC. 175 ), K KOTOPOMY CNIEPEAH NPHMLIKAET HAONOHEYHUK
(glandula suprarenalis; cM. puc. 177, /). [Touxa COCTOUT K3 ABYX CINOEB — HAPYXHOIO
Kkoprogozo {puc. 170, I4) u rnybokoro (15). & 06-
pasyeT Tynsle KOHHYECKHE BBICTYITBI — et (10, HblE H
BHYTPb OBLIMPHO BHIBONHOM NONOCTK, noesrol roxanxu (9), OT KOTOPOH OTXOAMT
Movemounux (cM. pHc. 177, 16). DYHKUMOHANBHYIO ENMHHLY TIOYKH COCTABANET He-
¢por — novedHbIA HayH (
PACNONOXKEHHBM B KOPKOBOM CNoe MOUKH. OHO nmpencTasiser coboi ABYXCNORHYIO
qaity (Goymernogy xancyay; puc. 175, 2) ¢ 3aKmovg; B Hel KA TOHKHX
apTEpHANBHBIX COCYNOB (apTepHan; 3), a U3 MONOCTH Mexay e CHOAMH BLIXOIUT K-
naney. HauuHadch UIBUTHIM yqacTKoM (4; }, OH
NEpeXoNuT B nemaro fenne — y3kuit M B OCHOBHOM NPSMONTHMHERHBIH TOHKOCTEHHbI}
kaHan, choxeHnbI U-o6pa3no B Buae WnuabKH o8 sofioc (/7); oH HampasneH B
MO3r0BOM CIOA NOYKH, PACMONArasch BHYTPH MMpaMuabl. Bocxonsuas BeTsb nematu
Tenne (8) B cBoelt BepxHed MoNoOBHHE paciiupera (6) M Bonee ToncTocTeHHa. OHa
BO3BPALUAETCA B KOPKOBbLIA CJIO/ MOYKH H 34eCh T B O 7 i
warnaney (5). BMecTe cO MHozumu APYTUMH KaHATBLAMH OH BMANeT B COOUPAMENsHyO
mpy6ouxy (7), KOTOpas NapaiebHO MeTNSM [eHle MPOHU3bIBaeT MOIrOBON CNOA H
Ha BepPLUMHE #upamudn OTKPBIBAETCA B AOXAHKY.

Cpeny NO3BOHOUHBIX XHBOTHBIX TONBKO NTHLbI ¥ MIEKOMHTaIWHe obnagalor
CMOCOGHOCTLIO TPAHCTIOPTHPOBATD COMb CKBO3b CTEHKY MOYEHHOro KaHamblia Mpo-
THB [PaAMENTa OCMOTHYECKOrO AaBNeHHA. [IpH 3TOM Y NTHL AaHHaA CMOCOBHOCTH
BbIpaXeHa cnaGee, MOCKOABKY NeTiu TeHNe B HX MOYKAX IHAYUTENBHO KOpOYe H
TIPHCYIUH HE BeeM HedpoHaM. B pesynsTate 0CMOTHYECKOE NABNEHHE HX MOYM MO-
XET NAMUB BABOE NPEBBIUATH COOTBETCTBYIOMMA TOKAIATENb JUIS TUIAIMEl KPOBH.
Y MAEKOTIHTAIOLUHX XE, BHIBOASUIMX BLICOKOPACTBOPUMYIO MOYEBHHY, OCMOTHYECKOE
KAaBNEHHE MOUH MOXET GhITh MOBBILIEHO MO CPABHEHHIO C NN1a3MOM KPOBH B 25 paa.
TIpH 3TOM Y BMAOB, He HCIBITHIBAIOLUMX PETYAAPHOTO nedHUNTA BNarH (HanpHMep,
y 606pos, cBHHel), MOYa KOHLEHTpUpYeTca He Gonee Hem B 2 pala, Torna Kak y
o6HTaTeNeA MYCTHIHD H MOPCKMX MAEKOKTAIOMMX KOHUEHTPUPYIOLIAN CITOCOBHOCT
TI04eK MaKCHMalbHa.
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Koprosoe pemecTso

10 9

Puc. {75. CTpoeHHe NOYKH MIEKONHTaoMero. Ha METKoM HIOGPAKEHHH CXEMATHHUECKOTO pas-
Pe3a UeNOR NIOUKH TIp: YKa3aHO MECTO HedPOHa H ETO KPOBEHOC-
HBIX COCYROB, H30GPAXEHHBIX HA DTABHON cxeMe:

7 — aprepua; 2 — Soy«euoaa Karicyna; 3 — Ky6oueK aprepnon; 4 — NPOKCHMATbHLIA MIBHTOR Kamanew,
rae M3 nep moxo3a, H 4ACTHYHO CONb, 2 BME-
CTe ¢ HeHt M Baaa a0 ) B MOITOBOM BEILECTRE;
5 — AMCTAnEHMH HIBHTOR KaHaeL; 6 — TONCTHIA KOREYHKIR OTPEIOK BOCXONRLLETO Xonewa et [enne,
aKTHBHO MEPEHOCAILMA COMb YEPE3 CTENKY U3 MOYH HApyWy (H TakWM OBPa3sOM Me BRNYCKAIOIM ef 33
npefiensl MOITOBOT0 BEILECTBa NOYKK), 7 — COBHPATEbHAN TPYGOIKA, B KOTOPOR MOYA TEPAET OCHOBHYIO
MBCCY BOXAI M YaCTb MOYCBHHM; & — TOHKHH OTPE3OK BOCKONAILENO KONEHE feTnK Tenne, B KOTOpOM COMb
NAcCHBHO BWXOMHT H3 MOYMH (N0 FPAGHERTY KOHLEHTPALMH). & — NoYeuMaR NoxaHKa; 1O — RHpaMwaa;

11— HHexoLCS KOIEHo neTn Tenne, 663 noteps 10 BepUIMHI MoueBH-
Hy W 3-32 YXO12 BOIM NOD RNMAMKEM
ocMoTHuECKOrD rpmnem, 12 — npamste cocynu; /3 — BeHa, /d — KOPKOBOE BELLECTBO; 15 — MO3TOBOE
BelIlecTs0; 76 — NOMEUNMIE apTepHA  BeHa. CTPenKK xona

KaK  y IDYrHX MO3BOHONHEIX, MOYKA MJIEKOTIHTAIOIHX AEACTBYET Mo BUILTpa-
UHOHHO-] peaSCOpEuMOHHOMy TRy, CHauana B nove«HOM measye CKBO3b MOPHCThIE
CTEHKH B NPOCBET KaHa/bla BLUKHMAETCA N1a3Ma
KPOBH — BOIIa C pac-rnopeuubmu B Hell BELLeCTBAMH, HO TONIBKO 6e3 Gekob. Ocobyio
ponib A1s 3pHEKTHBHOCTH GHIBTPALIMK HIPaeT COANaBAEMBIN 3HepTHeli cepala nepe-
nan B TeJIbHO HBAEMBI B o
cocyza. O & ZONfE 3TOTO Tep TPaTUTCA Ha NIPEOAOAEHHE KOMIOHIHOTO
OCMOTHYECKOTO NaBNeHHA 6eNKoB. KOHLEHTpaLK! OCTANBHBIX BEILECTB B [OAYHMB-
1ieMca HABTPaTe (NePBHYHON MOYe) TAaKOBHI Xe, KaK M B KPOBH, IOCKONbKY OHH
YAANSIOTCA HI Heé BHE 3aBHCHMOCTH OT 3HaYeHMR 3TUX BELUECTB LNA OPTaHH3IMa.
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B HayabHOM M3BUTOM KaHaTbLIE MHOTHE HEOGXOOMMbIE BELUECTBa, NIPEXKIE BCEro Mio-
K033, BUTAMHMHB!, aMHHOKHCIOTHE M 4aCTb HOHOB, BCACKBAIOTCA Hadal. OcTapliascs
b—B pa 1# PaCTBOP CONH H MOYEBHHBI — HaNPaRNAETCA
o nemne Ienne B MO3TOBOH CNOMH MNOYKH, B 06GNACTb MHPAMHADI, TIe NOANEPKHBAETCS
BBICOKOE OCMOTHUYECKOE IARNEHHE TKAHEBON XHIKOCTH (BHE KAHATbLEB) B CHIY BHI-
COKOH KOHLEHTPaUMH B Helt COMKM M MOueBHHbI. Biaronaps xopolue npoHHLaeMOCTH
CTEHOK Hucxodsugezo konena nemau Ienne INA BOAb] OHA HHTEHCHBHO BHIXOAHT H3I
KaHATbLEBOM XHAKOCTH BILTOTH KO AOCTHXEHHA OCMOTHYECKOTO PABHOBECHA C OKDY-
Kawouel KUIKOCTbIO, OTETO KOHUEHTPAUKA MOYH MOBBILIAETCA Y Pa3HbIX 3Bepeit B
5—16 pa3. CTeHKH gocxodsueco Korexa nemau lenne Nerko NpoOHHUAEMb] IS CONMH
{HO He 1A BOABI M AU c1abo — NSt MOYEBHHBI). CoNb NACCHBHO MOKHAAET MOYY
MO Mepe ABHXEHUSA MO KaHatbly B 06MacTb MeHee KOHUEHTPHPOBAHHON TKaHEBOH
XHIKOCTH, @ B €10 BepXxHeM, TONCTOCTeHHO! YacTH NaCl akTHBHO BLIBOZMTCH HapyXy ©
3aTPaToH IHAYMTENLHON SHEPTHH. BTO I1aBHAS IHEPrOIATPATA B ACATENILHOCTH NOYKH,
BO3MOXHO, €10 OGBACHAETCA PEAYKLHA BOPOTHO! CHCTeMBI, G/1arofaps KOTOpoH nodka
NONy4aeT TONbKO APTEPHATBHYIO, GOraTyio KHCIOPOAOM KPOBb. AKTHBHOE YAAICHHE
MOHOB HaTPHA M XJIOP2 H3 MOYM KaK Pa3 M 3alyCKAaeT MPOLECC UX HAKOMIEHUA B
TKaHEBOW XHIKOCTH M B KOHEYHOM cuéTe — 3ddekTHBHYI0 peabcopbUHIo BOAH,
Y10 K KOHUEHT MouH. Mocne nemau lense BepHyB-

wancs B 061acTh KOPKOBOTO COA MOYE T TB i i
INHTENHA KOTOPOTO MOXET CEKPETHPOBATh HEKOTOPHE BewlecTsa. KHAKOCTH B HEM
MMEET 3aMETHYIO KOHLIEHTPALIHIO MOYEBHHbI, HO He canu. [Ipoxons no cobupamensroii
mpybo4xe CKBO3b nupamudy ¢ eé THMepTOHUYECKOH! cpedoH, MOYa ONATH HHTEHCHBHO
OTAAET BOAY W MPHOGPETAET BLICOKYIO KOHLEHTPAUHIO MOYEBHHbI. [pOHHUAEMOCTE

CTEHOK TPYOOUKH LIS BOOb! DErYIMPYETCA higpednels donels
6a: HIH P uis 2opmon (AAT). HuxHas yacTe Tpy6ouxu
uuaeMa s , KOTOpas YaCTHYHO MOKMIAET MOYY H MACCHBHO,

10 TPANKENTY KOHUEHTPALMH MEPEXOAHT B TKAHEBYIO XHIKOCTD; 34€Ch €€ HAKOIUIEHHE
HOTIONHNTENBHO MOBKILIAET OCMOTHYECKOE AanneHKe. Boaa, nonanaiowas u3 cobu-

1P, B 3TY b U pa €€, ynansercsa
KpOBbIO, KOTOpas MPOLLNA Yepe3 xaybouex H 110 0COObIM npamsim cocydam (12) co-
nposoxaaeT nemaio lenae.

Takum B ] KOHUEHT P! OHf MOYH He 1P T
HH aKTHBHOTO NEPEHOCa BOABI YEPE3 CTEHKY KAHATBIA, HH CEKPELHH MOYEBHHBIL. 3TH
BewecTsa AMGOYHIRPYIOT NACCHBHO, B COOTBETCTBHH ¢ OCMOTHYECKHM FPAHEHTOM.
AKTHBHO NMPOHCXORMT TONBKO MepeHoc NaCl b KOHEYHOM YYacTKe 60cXodauezo
Konena nemau Ienne, XOTOPbI! HE NO3IBONAET CONH TTOKHHYTb MOITOBOE BELIECTBO
TIOYKH, GAKTHYECKH Janupas ¢é B 37oH 30He. HHcxonsliee KOTEHO, CTEHKH KOTOPOTO
HEMpPOHKLAEMBI LTS INEKTPONHTOB, 6€3 OTEPb TPAHCIIOPTHPYET COMb K BEPLIUHE TH-
pamuabl (¢ HAPACTAHHEM KOHUCHTPAUKH, MOCKONBKY BOAA CBOG0AHO AnDOYHAUPYET
HapyXy) H JIHLLb Ha KOHLIE METIH HAYMHACT BBIMYCKATS €€ B OKPYX@IOWYIO TKAHEBYIO
KUAKOCTS. TakuM 06PaIoM, ATHHHAA nemas Tenne T pans

€O TPAAHEHT KOHLICHTPALMH CONH B TKAHEBO#H
KHAKOCTH MO3ITOBOTO ¢10R MoKy, Ho BaxHa M 3aaya MOANEPXaHHA ITOTO FPalH-
€HTa, KOMIIEHCAUHH HENPEPHIBHOIO Pa3faBAEHUs CONM UIRNEKACMOMN U3 NMEPBUNHON
MOYH BOJOHA. BTy BOAY YHOCAT M3 NHDPAMHILI APAMME COCYOM — TNETIH apTepHO,
KyZa KDOBb [OCTYNAET Mocne KiyGoukoB. OHM 06Da3yloT BTOPYIO TPOTHBOTONHYIO
cHCTEMY.
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Movemounux OT KaxO0o# U3 ABYX MMOYEK BrANaeT HEMOCPEACTBEHHO B MOYeEOd
nyasips (cM. puc. 170, 14 v puc. 177, 13), B ero wediky BOGIHIW OTBEPCTHA MoHe-
ucnyckamenbhoz2o kanana (cM. puc. [77, 12), KOTOpbIN BOJHHKAET B DPE3YABTATE NPO-
XOLAIIEro y IMBPHOHA NONPAMIENEHHA KIIOAKH M OTKPLIBACTCA B MOHENOA080L CUHYC
MIH Y CaMOK HENOCPEACTBEHHO HApyXy (Y CAMKH KPLICH — OTAELHBLIM MOUEBRIM
OTBEPCTHEM; CM. puc. 177, 9).

PenpoxyKTHBHAs cHCTeMa. fon06bie Opzarsi camya. MyXCKHE NONOBLIE Xee3kl,
ankKue ARUEBHIHbIE cemennuxy (prc. 170, 18; testis) y GONBIIHHCTBA MAEKOIIMTAK-
WMX PACTIONATAIOTCA B OCOBBIX BBNAYHBAHUAX GPIOIIHON MONOCTH, POPMHPYIOLIMX
MOWOHKY, TAE TSt HHX CO3NAETCH NPOXTANHBIR TEMIEPATYPHEIR PEXHM. Y HEKOTOPLIX
3BEped CEMEHHUKHN OTYCKAIOTCA B MOLIOHKY TOMBKO Ha BpeMs GpauHOro mepuoaa
(HanPUMED, Y HACEKOMOANHBIX, 3aRLEOGPAIHEIX), ¥ NPEACTABHTENER HEMHOTUX TPYNI
OHM MOCTOAHHO HAXONATCSH B GPIOWHON NMOMOCTH (HANPHMEP, Y KHTOOGDPA3HBIX,
cHpeH, CNOHOB). SlieBHAHbIE CeMEHHUKH (puc. 176, 4) npebLiBAT B COCTOSHUH
TYpropa, Bcst MX TONA POKHIAHA KaHANbUAMY {5), B CTEHKAX KOTOPLIX MPOMCXOAKT
MaccoBoe GOpPMHPOBAHHME CNEPMATO3OMAOB. CeMennux CIErKa OXBaueH npudamxam

cemennuxa { 1; epididymis), octaTkom &, i nowxu, JOLLIHM CETb
CEMEHHHK (4; IPOAOMKEHHE CHCTEMb] €TI0 KAHANBLER) C MOYETOYHHKOM TOR MOYKH,
T. €. BONbGOBLIM BBIT ponb p (3, vas deferens, ductus
spermaticus). CeMANPOBObI BMECTE C BXOOAT B MO~

Henonogoi cunyc — KaHan ypempui, TPOXOAALIMA BHYTPH noa0aozo wiena (penis;
cm. puc. 170, 19). B ocHOBaHHe ypeTph! BIanaloT TAKXKe MPOTOKH OKpyXaloweH ero

5

Puc. 176. CxeMbl CTPOEHHA TOHAL MAEKOMHTAIOWMX:

A — CEMENHHK BMECTE C NPHIATKOM; 5 — AHYNNK; / — NPAIATOK CEMEHRNKA, 2 — CEMABMIHOCHIIIHE Ka-
Hanblib; J — CEMANPOBOM; 4 — CETb CEMEHHAKA; 5 — M3BMTHE KAHQIBIIL, rxe DOPMHPYIOTCH CIEPMATO-
Jo1an; 6 — 6CNOIHAR OBQMIOUKA CEMENHHKE; 7 — KOPKOBAA OBNACTH AMIHUKA; & — MOITOBOE BLILCCTEO
AHYHMKA: § — 3BNATKOBKIL SNUTEAHN; [0 — KICTKH NAPCHXHMH AHIHuXA; /] — nauborec spenuf dar-
IHKYN € SALEKICTKOR
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Puc. 177. Mouenonosas CHCTEMa CaMKH Cepoit
xpuichl {Rartus narvegicus):

1 — HaanoweyHHk; 2 — nouka; 3 — AHuMEK; f —
ARUEBON; 5 — CNHHHaA 20PTA; 6 — PYKAD MaTKh;
7 — 3aHHeE AHMHHKOBbIE 2PTEPHA M BEHa; & — RTa-
TATHUWE; ¥ — MOYEBOE OTBEPCTHE, /U — aHANbHOE
oTBepcTHe; /7 — NanoBoe oTBEpCTHE; 12 — MOve-
HCNYCKATEABHBIR KaHAN; 13 — MOUEBOA Nyaups;
14 = obue NOKBIZOUIHbIE APTEPHA ¥ Bena; 1S —
JaTHRA TioNan BeHa; 16 — MOMETOSHHK; /7 — nepea-
HHe AMSHHKOBLIC GPTEPHA K BeHa

LOBYATON npedemamensrol xeneawl {prostata; ¢M. puc. 170, 75). EE BOLAHHCTHH
CEKPET COCTABJIACT BAXKHBIH KOMIIOHEHT CHEPMBY, PAIKHXKAIOWINA €€ K BAHAIOLMHA
Ha aKTHBHOCTb CHepMamo3oudos. ¥ IPhIIyHOB K Hexoropux IPYTHX CIOA XE BXOMAT
MPOTOKH Naphki KPYIHKIX XeNé3, TaK Ha: d {11, vesicula
seminalis), KOTOPbIE CBOMM [YCTbIM CEKPETOM 3aK/IEHBAIOT 10T CIIAPHBAHUS NOAOGNE
nymu camku ($OPMUPYIOT «nPOGKY»). B 0OCHOBaHHE ypempi OTKPHIBAIOTCA TOHKHE
crenble BHIMAYHBAHHSA, PYAHMEHTBL ARLIEBOAOB, HA3BIBACMBIE MYMCKUMU MAMKAMU;
OHH MOTYT HaKaILTHBaTh MOJOBBIE NPOMYKTHL.

10106011 wren VMeET BHYTPEHHIOIO OTIOPY B BHIIE Hel{epUcmuix mea — CTepKHeH
H3 ry6YaToOfA COENMHHTEIbHOR TKAHH C NPOYHLIMH CTEHKaMH, CIIOCOBHBIX K 3PEKLKH,
KOTZAa OHM 1104 GOBIIMM NaRIEHHEM HANONHAIOTCA KPOBLI. BepxHee H3 neluepr-
CTBIX T€N KPENUTCA pa: M X c BIM KOCTAM, 3 HHXHee
TIPOHMIAHO BIONIb KAHAIOM YDPETDbI H ¥ Ha KOHLE ¥ - 7
T1pOROABLHBIA THK COEAMHHTEIBHOH TKAHH MEXILY HEUUEPUCITIBUIMU MEAAMLU MOKET OKO-
CTCHEBATH (Y HACEKOMOSUHBIX, PYKOKDBUIBIX, TPBIIYHOB, XHUIHbIX, 06E3BAH), OGpaIys
HENApHYIO Kocmb nexuca — 6axyniom. OCHOBAHHE Hexucd OBBATO ABYMA NMAPHLIMH
JIEHTOBMIAHBIMA MAIUIAMH. [DA06KA IEHHUCA B TIONOXEHHH NOKOA CKPHITA B INySHHE
KOXHOR CKNaLKH ~ iinedl naomu | tumy), it BUA i Tpybxu.
B Heé OTKpLIBaeTCH Mapa Heb: TUTOTHRIX n1pe. xenéa (cM. puc. 170,
20), BHASANIOWMX CUTHANBHBIN (IAXYYHH) CEKPeET.

[Tonoewie opeanw camxu. XeHcKHe TIONOBBIE XEME3hl, AUYHUKL {ovarium), O4eHb
HeGONbIIME TEMHO-KPACHEIE Te/la HEMPAaBHALHON HOPMBI, MONBELIEHHBIE HA 6Pt~
ceiixax HeplaneKe nodanu noyek {puc. 177, 3). AMuexkyIeTKH cO3IpEBaOT NO OfHOM! B
NOBEPXHOCTHOM 0BnacTH AHYHHUKA (cM. puc. 176, 5), rhe BOKpYr Kaxaoi (GopMHpY-
€Tcst Ny3eIpEK, TaK HaskipaeMuiA GonAHKYN (/7). [TOMMMO AHUEKIETKY, OH CONEPXUT
KHAKOCTh H 0cobbie Menkue (HomHKyIpHble) KneTku. [ocre paapusa nyabiphia
coapesllas ARLeKIeTKa T B OK LesaoM, a
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I ¢ 0CO6! KIETKAMH H I TCH B HWCE/ meno, BB
nporectepoH. Ecnu HACTYNHIa 6EPEMEHHOCTS, OHO AEHCTBYET IO CAMBIX POOB, 3a-
HePKHBaRA COIPEBAHHE HOBWX DONTHKYIOB, _ECIH XE HET, TO BCKODE AETPALMDYET.
AHYHUK BIVIOTHYIO K {MIO/IEPOBA KAHANA) H BMECTE
2 Heit OKPYXEH CKNAnKoR GPIOWHHEL, 06pa3yIolelt NPAKTHYECKH 3aMKHYTYIO CYMKY.
KaK 1 A oTpesok MAYLUMI OT HEeE W Ha3bIBaeMblil Mamoy-
Holt mpyGoii (tuba uterina) WIH NMpocTo AidKegodom (oviductus; puc. 177, 4), BLICTNaHb
U3HYTPH i TOHOK H YJIOMEH TLTOTHBIM KOMKOM.
3a HuUM cienyeT Mamxa {6; uterus) — Gonee LIMPOKMM Y4ACTOK, CIELIHANHINPOBAHHbIR
LUTA HHKYBHUPOBaHKSA SMBPHMOHOB. CTEHKH MamKu TONCTBL, 6OTaThl 22a0Kk0d MyCcKyAG-
mypoii 1 YCHIEHHO CHaBXKa0TCs KPOBbIo. KOHEHHBIE YUaCTKH MIONIEpOsHIX KaNAN0s
ofbeaMHEH B! y IUTALEHTAPHBIX B HEMAPHOE 8razasuuje (&, vagina), KOTOpPOe BMECTE C
OTKPLIBAETCA B MeHEe C1yGOKHiA, YEM Y CAMLIOB, MO-

& cutyc ( e Y KPONHKa, XHLUIHBIX) HIIH XKe
OTAENbHO, {11y na TH Tena (HanpuMep, ¥ Kpbichl).
Y CYMYATBIX KOHEHHBIC YHACTKH MIOANEPOEHIX KAHAAN0E OGBENHHANTCA NHLb Y

1 Ha KOHIe, OKa3bIBAETCA MAPHHM. Y MNALEHTAPHBIX MamKl

MOTYT OTKPBLIBATLCA BO Topo3Hb (380d Mamxa, ¥ MHOTHX

TPHI3YHOB, 3afLeo6pa3HbIX, CAOHOB) MM Xe 061IMM OTBepcTHeM (dgypasdersuan
M@mXa, HaNPHMED, Y HEKOTOPBIX MPBISYHOB, B TOM YHCTE Y KPBICH, Y HACTH XMUIHHKOB,
y cBHHeR), MOIyT OGBEAUHATECA Ha NIONIOBHHY IIHHBI (ddypoeas mamkd, Kak, Hampu-
MED, Y HaCEKOMOSUIHBIX, MHOTHX XHIIHDBIX, KOTILITHBIX, KUTOOGPa3HBIX) WIH, HaKOHEL,
TIQIHOCTBIO (NPpocmas Mamxa, HanpHMep, Y TIPUMATOB M HEKOTOPBIX PYKOKPLITBIX).
Passwrse. Y CyMUaTBIX M [UTALEHTAPHBIX HpeE: RHO MeNKoe ARLO
JHIIEHO KETKA, BCIEACTBHE HETO 3UroTa NOCE OILIONOT r 0B
HAYAILHOM OTPEIKE MATOYHON TPYGh!, TIPETEPTIEBAET MONHOE H pasuomepuoe npo6ie-
HHE, KAKOE M3BECTHO ellI€ TOABKO y NaHUeTHuKa. Ha Bonee noInHMX CTAIMAX Pa3BUTHS
B 6nacTogepMbl, — racTpyasls i HeRpyasuusa,
KaK H NOBEJEHHE ANNAHTOHCA, — BeCbMa GIHIKH K TOMY, 4TO ONMHCAHO BbIWE LIA
ntuu (¢. 327). Ho nonHoe OTCYTCTBHE KENTKA ¥ HEOBGXONMMOCTL PAHHETO BCTYNJIE-
HHSA B KOHTAKT CO CTEHKAMH MATKH A NOAYYEHHA OT OPramHIMa MaTepH NMHTAHHAA
OBYCTIOBH/IN PE3KYIO CNENKATHIALMIO HAYANBHBIX CTALKH Pa3BHTHA, JAPOAbIIEBOE
npucnocobnenne (puc. 178). 3aeck japoasiueBbie 0BONOUKH ONEPEXAIOT IMBPHOH B
passuu. Tlonoe KIIETOK, BOIM Ha NepBLIX 3Tanax ApoBNeHUS H
BHEUIHE COOTBETCTBYIOMIEE B1acTy/e, B IEHCTBUTENLHOCTH NPEACTARNALT COBOM Heuto
uHoe. Chepuueckast 060IONKA B JATLHEHIIEM TIOCTYXHT HCTOYHUKOM (POPMHPOBAHUSA
M Ha P {6}, T. €. 3a4aTKOM BHE3apOMbILIEBbIX OGpa-
30BaHMUMA, NpeIHa3IHAYEHHHX JUIS TTUTAHMA Japolibima. M3HYTPH K e€ CTEHKe NpHiIeraeT
CKOILIEHHE KIETOK — SHYMPENHAR KACMOMHAR MACCA, M3 4aCTH MaTepHana KOTopoft
TIPEACTOMT POPMUPOBATLCS 3apolbity. JansHefiuree aeneHHe KieTok Tpodobracta
T K BOSHHMK Ha ero B ™ X
(14). Tlocne Ha4yanbHOIo NEPUOa NUTAHUA 33 CHET CMEUMANBHBIX BHLAEICHHA MaTKH
TpochoBracT BCTYNAET B TECHbIt KOHTAKT ¢ €€ CAUIKCTOI 060M0uKOH (IHAOMETPHEM),
0coBEIM 06D noar K 3TOMY MOMEHTY. B peaynsrate npo-
Nubepaliy BHYTPEHHER KI1ETOUHOR MacChl BOJHHKAET CIIOR MeI0AepManbHLIX KIETOK
(12), xoTopbift MONHOCTLIO MoAcTHIaeT TpodoBaacT H BMecTe ¢ HUM GopMHUpyeT
ABYXcnofinbif xopuon (11}, 3aMbIKast pacIIOIOKEHHYIO BHYTPH HErO OGUIMPHYIO BHE-
JapOABIILEBYIO LETOMUYECKYI0 nonocte. Kpome Toro, emé ase monocti GopMupyores
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Puc. 178. Cxema pa3BUTHA 32POLBILUEBLIX OBONONEK ¥ MACKOMTHTAKOLIHX:
A— Jl — NIOCREIIOBATENLHIE CTAIHK B THIHAHOM BapuanTe; £, XK — Ha NPHMEDE 4e10BeKa: / — 3apOIsIW;

2— 3- 4 — nonoeTs nysups, fIONOCTH XeNTO4~
Hora nyskps; S — cxnanxa; 6 — 7— uenom ;
& — awHHOH; 9 — AMHHOTHHEEKast NANOCT; 10 — annanTowc; /] — xopHoH; 12 — MesonepMa; 13 — no-
IOCTh KHWEHHHXA H XENTONHOIO MELIXa; /4 — BOPCHHAH XOpHOHE; 15 — nynownmiit KaHATHK; /6 — 6na-
cronepma

BO BHYTpeHHe# KneToYHON Macce. Bo-nepsux, 310 amuuomuvecxkas nosocms (9),
BbICT/IAHHAs FKTOAEPMOR. ¥ GONBIIMHCTBA 3Bepefl OHAa 06PaIYETCA OBBIMHBIM CTI0-
COBOM, BCEACTBHE CMBIKaHHA ABYXCNOMHBIX CKIAnOK {5), a Y TPUMaTOB — OCOGKIM
€nocoBoM, MyTEM paclLEeUIEHHs BHYTPeHHER KIeTOuHOM Macchl. Bropas natocts —
3TO BHICTAAHHBIA JHTOAEPMOR M OCTAIONIMACH ¥ TUTALEHTAPHBIX TIYCTBIM MCeAmMOuHbi
Mewox (13), N3 YacTH KOTOPOTO noake HOPMHUPYETCH Kuuexnas mpybxa. TlonoctH
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pa3nenenbl IBYXCNOHHOR NMeperoponkod — 310 H ecTb Gnactoaepma (76), na xoropoh
pa3puBaeTca 3aponbiul. Kak onmucaHo ebitue 4is GnacrooepMsl ntHu {cM. c. 327), ¢op-
MHDYIOTCSH MEPBHYHAA TIONOCKA K NOCPEIX Hee — MEPBHYHAA 60PO3NKA, IKBHBANEHT
6aacTonopa, ¢ NEPBHYHLIM (T€H3IEHOBCKHM) Y3€IKOM Bricpead. KieTki NepBHYHOM
TTOMIOCKH TIEPENIONIAIOT BIEPEA M K LEHTDY, YXOIAT B o6nacTH neppHIHON 6OpO3AKH
B IyGHHY, 3aTeM NOA3YT [0 IKTOAEPMOH BIEPEN H B CTOPOHLI, (POPMHDYA 3a4aTKH
XOpabl H GOKOBOH ME30LepMBbI.

AJUIZHTOHC, 33DOABIILIEBbIH MOYEBOM MTy3bIPb, PA3BHBACTCA THITHUHLIM OGPaIOM K3 3all-
Hel KHIUKH, BBISNHBACTCA B IPOCTPAHCTRO BHE3APO/LILIEBOTO LIeNoMa ( 7) M IPHpacTaeT
K OBILLIMPHOMY Y4aCTKy XODHOHa, T/IE 3aTEM Da3BHBAETCA IUTalieTa. EE casiab ¢ saponbiiem
I CHL 33 CYET AUIAHTOMCA. Y CYMUYATHIX Pa3BUBAETCA
NHILb craGoe NOROBHE TUTaueHTs!, Ky T ¥ HHX He pa XOPHOH
1anoK, THIWEH BODCHHOK. OH CBSI3aH C 3apOabIleM COCYLAMH MPHIETAloUHX K HEMY
CTEHOK XE/ITOYHOTO MELLKA (KETTOYHAS TUTALUEHTA»). ITH COCYIIEI HHOMIA HCTIQBIYIOTES
HAapslly ¢ A/UTAHTOMAMBIMH H CPEIH TUTAUEHTAPHMIX {HAalIDHMED, ¥ IPLIJYHOB).

Y BLICIUMX MJEXONHTAIOWMX NJaueHTa GbiBaeT YCTpO€HA IO-DPa3HOMY. OHa MOXeT
BapbHPOBATh H 10 PUCYHKY Har u H IO XapaKTepy
KOHTAKTa CO CTEHKOM MaTKi, My CTeNeHs e MoBp HA BCHEACTBHE
OTTOPXEHHSA NPH POXMIAEHHH OETEHBIIUENR.

OmOpHoH (TouMEE, NION) MIEKOMHTAIOIIMX MOXET JOCTHIATE K MOMEHTY POXIEHUA
PajHOTO YPOBHA paiBHTHA. B KpaliHe HEIOPaIBMTOM COCTOSHHH DOXAAOTCH OETEHBI-
LM CYMYATBIX. 32 OTCYTCTBHEM NUTALIEHTE! CYMYAThIE HE MOTYT OBECNIeuuTh NHTAHHE

, He HMer Tpod , BCTYMAIOT € B MMMYHHBIH KOHQIHKT H
TIOITOMY PaHO POXAAIOT €10 JUIA NepeBoja Ha MONOYHOE BeKapwiMBakue. Hanpumep,
HOBOPOXIEHHLI KEHTYPY NQMIET MO BLUTH3AHHOM LUKYPE MATEPH OT NQMIOBOTO OTBEPCTHA
K HaXOMALUEMYCA B CYMKE COCKY, MOATATHBAACH OTHOCHTENBHO KPYTIHBIMH NEPEIHAMH
KOHEYHOCTAMH, KOTODBIMH OH XBAT4€TCA 33 BONOCH. [IpH 3TOM CKeer nansues He pas-

Ben€H Ha banaHry, a HOKMUMH 3a-
4aTKH JANHHX KOHEHHOCTEH Ha 3TOM CTANMM eILE He MMeloT NManblies. [lepen Hamu spkoe
(LEHOreHe3), T 4pe: 0 PAHHEMY

3MEPHOHY JOCTHYb COCKA M YKPETHTECA Ha HEM 33 cYET BbicTporo cpacranus ry6.
JeTEHBILIM TUTAUEHTAPHBIX MIEXOMHTAIOUINX NOMYNAOT OT MaTepH OYEHb Abdek-
THBHYIO MAaTEPHATLHYIO TTOLAEPXKKY BO BHYTPHYTPOGHBIM MEPHOA H NOARMAIOTCA Ha cBeT
Ha ropaaio 6oee NOITHMX CTANMAX PAIBUTHSA, TIPaBAa, ¢ GONbIMM Pa3BpOCOM cTeneHn
3penoctH. MoBopAT 0 [ :sepnx {MaTypOHATHLIX
M MMMaTYPOHATHBIX). DTH CBOMCTBA AETE # 4ETKO cor KHIHH
rocne POAOB, B MOCTHaTaNbHbIA Nepron. Heapensix aeTéHbies po)ma)o'r BB, CNO-
coGHbIe 0BECTIeHTh XOPOILYIO 3a60TY O NMOTOMCTBE, 0COBEHHO OBTANalIHe THEITAMHI
M Pa3HOTO PONA HOPAMH, JIOTOBAMH /A BLIBOAKA. MIX IETEHBILLH NOABAAIOTCA Ha CBET
TOMBIMA  crierbiMH. Hao60poT, XHBYILLHE OTKPHITO ACTEHBILLH, HANPHUMED Y KOTIBITHBIX,
POXIAIOTCA IPAUUMH, ONETLIMH MEXOM H YXC YEDe3 HECKQMBKO YacOB MOTYT CAIENOBATh
3a matepsio. Upe3BkldaiHo KDYIHbIMH POXAAIOTCS Me/TKHE PYKOKPHLTbIE, Y KOTOPbiX
MaTh B CHITY CBOE# HYECKOH CBOMX
[HETEHBILIEN (Hallue BCETO MMEETCH ONMH) TONBKO HOCHTD Ha CeBe H KOPMHTD.
KpoBeHOCHas CHCTEMA MIOfA YETPOEHA BIH3KO K TOMY, YTO CKaJaHO paHee O 3a-
ponuiure NTHI {CM. ¢. 329). 3aeck TOUHO Tak Xe obILas cxeMa pacrpeneneH!s KpoBH
H3MEHEHA B COOTBETCTBHH € MCTIOIbIOBAHHEM MHOM TOMKHM NOJAYH KMCNOPONa, YeM Y
BIPOCNIOTO XHBOTHOMO — IO MYMOYHOA BEHE CKBO3b NEYEHb M 3AXHION TONYIO BEHY.
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M TOUHO TaK e OTKNOHEHHE B CHCTeMe GBICTPO YCTPaHAETCA NPH TIOSBAEHKH Ha CBET
(nocne nepBoro BAOXa), IECH IHAUUTENLHO OHICTPEE, UM ¥ NTHL. KapauHaibHoe
OTAMYHE MIEKOMUTAIOLIMX COCTOMT B TOM, YTO MM NPHCYINA JIHIUDL N€BAA AYTa 20PThi.
Tlo exMMCTBEHHOMY NeBOMY 6OTAIOBY NIPOTOKY 6ONBLLAA YACTL KPOBH M3 NPaBOTO
XENYNOUKA HANPABASETCA He B IErOUHYIO apTepHIo (NoKa NErkHe He GyHKIHOHNPYIOT),
a B AyTy aOpThl, MPaRMa, HHXE OTBETBACHHS COHHBIX H NOAKTIOUHYHBIX apTepHil. B aTi
apTEPUM CMEILaHHAd KPOBb [IONANAET M3 NPABOTO MPEACEPANS YEPE3 OBATLHOE OT-
BEPCTHE B MEXNPEACEPAHON NEPErOPONKE, JEBOE NPEACEPANE W NEBLI XeNyaodeK.
Mpu neppomM BROXe 6OTANIOB NPOTOK PeBAEKTOPHO IAKHMMAETCH MIAAKHMY KOMbIE-
BBIMH MYCKY/JTbHbIMM BOJIOKHAMH, H BCS KPOBb JIETOYHON apTepulk Hampamigerca B
nérkue. Boampaniasice M3 HUX 110 NETOYHOM BEHE, OHA HATIONHAET NEBOE NPEACEPAHE,
conIapast B HEM BRICOKOE NaBIEHHME, Braronaps 4emy npeKpalaeTca OTOK KPOBH U3
NPaBoro Npeicepans Yepes OBANbHOE OTBEPCTHE, H OHO 3aKPLIBAETCA CrELHANbHBIM
KNanaHoM MEXTPENCEPAHOM NEPEropoiKH. MIHOBEHHO YCTaHaBNHMBAETCA XapaKTep-
Hast JUI B3POC/OTO XHBOTHOTO CXEMa KPOBOTOKA, HO BEHOIHBIM MPOTOK, HeCYWHH’
4aCTh KPOBH OT KHIUEYHHKA B OGXOX BOPOTHOR CHCTEMBI TIEYEHH, IAKPHIBACTCH THILbL
CO BpeMeHeM.

o

Bricokuit YPOBEHBb PA3BMTHSA IOJIOBHOIO MQ3Ira, HECOMHEHHO, MO3BOJIAET MIEKO-
THTAOILKMM OBpaBaThIBATE M MCIIONBIOBATL GonboH 06BEM HHGOPMALIMH — KaK 1T0-
CTYNamILeH HIBHE, TAK M BHYTPeHHeH, — oGecreyHBaloLIel roMeocTad BCeX CUCTEM
oprasHIMa. OYEBHIHO, YTO 3TO OTKPHIBAET NEPEH MIEKONHMTAIOLIMMH HOBbIE BOIMOX-

HOCTH B TBOBaHHH TENBCKOTO y 3
pecypcos Cpeanl H I CIOXHBIX COLHANBHBIX CBAIEH.
B HX TOBEIEHHHN 3HAYNTENBHYIO POJTE HAYMHAET MIPATh HAKOTLIEHHE H HCNQNbIOBAHHE
0r0 ONMKTa, 0 apceHan T 1X GOpM Bp -

0, HHCTHHKTHBHOTO NOBEACHHA, CNOXHBIUETOCH B XOAE «MCTOPKYECKOTO O6yHEHHA».
BONbILHHCTBO MJIEKOMUTAIOLINX TATOTEET K HOYHOM MM CYMEPEYHOH aKTHBHO-

CTH, TIDH 3TOM Bonper M noKos {CHa) MPaKTHYECKH
HHMKOTIA He GhiBaeT PACTIPERENEHO PABHOMEPHO 1O cyToyHoft WwKaje. Tax, camLs! eB-
prbxeR (Cle 1ys glareolus), BHAa ¢ HOYHOH aKTHBHOCTbIO,

HauGonee NOABHKHLIMM GBIBAIOT B CAMOM Hauane HOYH W Mepea pacceeToM. BuiGop
ITHX NEPHONOB ONMPENENAETCA TONBKO CBETOBBIM PEXHMOM H IPAKTHUECKH HE 3aBHCHT
OT TeMNepaTyphl.

JKMBOTHBIE € IHEBHOM AKTHBHOCTBIO OTHIONb HE CIIAT B TEYEHHE BCETO TEMHOTO Bpe-
MEHH CyTOK. HanpHmep, NponoskuTe HOCT CHa Y KOCY/Ib COCTaBAseT Beero 1,5 —4 4,
y xnpada — He Gonee 6,5 4, a y ¢IOHOB — He 6osee 4 —5 4. BoNbLUKHCTBO XKBAYHBIX
Ji@Xe HOUBKO PEAKO CITUT C 3aKPbITEIMM IA3aMH, TIOXOXE, X COIHAHHE HHKOTAA HE OT-
xnioyaercs. Hanpotus, y aneHelt M My¢IOHOB NEpHOAB! HEIYGOKOTO CHa YEPEayIoTCs
€ KOPOTKHMH (0K0JI0 10 MHH) MOMEHTAMH HACTOSILUEH JIETAPTHH, KOTNA XHBOTHBIE HE
PEArMpyIOT HM Ha KaKMe PAIIPAKHTENH, AaXE HA PHKOCHOBEHUA.

JMenshuHLL CAT HAMNABY y caMolt NOBEPXHOCTH BOABI, HIPEAKa 3aKphiBas Iiala
Ha 15—30 c. Kaxasie 30 ¢ OHH NeNnaoT BIMAX XBOCTOM, YTOGBI BLICYHYTH H3 BOAb!
BEPXHIOIO YaCTb FONOBH H CAENATh BAOX.

Y Meakux X ] D KpOTOB), BLICOKMM
YPOBHeM OGMEHA BEWIECTR H HEe CNOCOGHBIX UTHTENBHO TOIONaTh, KOPOTKHE MEPHOIB
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AKTHBHOCTH M FIOKOS TIQYTH DaBHOMEDHO YEPENYIOTCH B TEYEHHE BCEX CYTOK, XOTH B
TIDHHUHIIE IEMIEPOAKH — HOYHEIE XHBOTHBIC. HeCMOTPA Ha BPOXKICHHYIO NpHpody
XapaKTepa aKTHBHOCTH {IHEBHON HJTH HOYHOM), OHa MOXeT TEPHATh CBOIO YETKYIO Bpe-
MEHHYIO IPHYPOUEHHOCTh B Pa3HbIe CE30HB! [0, B Pa3Hbie NEPHOLbI XHIHEHHOTO
UMKIA XHBOTHBIX, B YACTHOCTH B CEIOH PAIMHOXEHHS.

Ocoboi GOpMOit CHa MOKHO CHHTATL IUMHIOI H JIETHIOK CrIAYKy. Cnfika — 310
ANBTCPHATHBA AKTUBHOCTH, MO3BONSIOULIAN XHUBOTHBIM uaberaTts HBG}IZFOHPHHTHOI"O
BOINEACTBHSA BHEWHHX YCIOBHHA, BO BpEMSi 3UMHEH CIIAYKH KHBOTHOE BIIANAET B OLE-
TNIEHEHHE, YDOBEHD €10 OGMEHa BEWLECTB H TeMIIepaTypa Tea falaloT, YTo NOIBOsET
KHBOTHOMY COXPaHATb IHEPTHIO I N OLIETO BOCCT: HOM
AKTHBHOCTH. 3UMHAS CIAYKA BCTPEHAETCA Y HEKOTOPBIX HACEKOMOSIMBIX (€XM), MMOTHX
TPBIIYHOB (CYPKOB, CYCTIMKOB, GYPYHIYKOB, XOMAYKOB, COHb) M PYKOKPBUILIX. B oT/IHune
OT CAIAYKH, 3HMHHMHA COM, XapaKTepHBIH WA XMLIHBIX 3Bepelt (Mensenei, 6apcykos,

1x coBak), He 12€TCH CTOJIb CHIIBHBIM JAMEANICHHEM NPOLECCOB
XHIHEAEATENBHOCTH H OCTATOYHO NIETKO MOXET GhITh IPEPBaH.
TIpx netHel cnsvke (Y IPBIIYHOB — B NIEPHOM 3aCYXH) XHBOTHBIE TAIOKE BIIAANOT B
or BBICOKHX TEMITEPATYD H 3aCYXH B TTONIEMHBIX YOENHILAX,
e OSBIYHO NOIAEPKHBAIOTCH YMEDEHHBIE TEMITEPATYPSI H BEICOKMH YPOBEHB RIAKHOCTH. ¥po-
BCHb METAGOIHIMA H TEMIIEPATYPA TEJTA XHBOTHBIX TIOHIDKAKTCH H B ITOM Cyyae. CepreuHbi
PHTM BO BPEMS CIITIKM MOXET CHHXATLCA A0 2 — 3 YIAPOB/MHH, [biXaTe/ILHBIA PHTM ypexa-
€TCs 10 1 UHKIA B 3 MUH, TIOYTH IOTHOCTBIO 34TYXAET MEKTPHYECKAR AXTHBHOCT MOITa,

XoTA b K ™ CTHMYNIaM MOXET COXDaHATBCA.
B 6pauHbift MEPHON MICKOMHTAIOLIHE, KaK H LPYTHE NOIBOHOUHbIE KHBOTHBIE, [IDH
BBIGOPE NQNIOBLIX NAPTHEPOB BYIOTCA pa cT — BH

OBOHSATEILHBIMH, AKYCTHYECKMMH H T.T1. ONHAKO B KAUECTBE BU3YANbHBIX CTHMYJIOB MJIE-
KOMHTAIOWHE HCNQNB3YIOT PAMTHYHSIE IPHEMBI HIMEHEHHA HOPMbI TeTd, 2 He GpaiHyo
OKPacKy, KaK ITTHLbI, KOTOPOR, KCTATH, 3BePH JIHIUEHH. OcoGEHHO BAXHYIO Do Hrpact
NPHCYLIAS TONBKO MICKOTHTAIOLIHM MHMHKA, H THB-
Hast Y MHOTHX XHMILHBIX H BEICILHX IIPHMATOB — XHBOTHBIX C XOPOWIO Pa3BHTON JTHUEBOR
MYCKYTaTypOR. ¥ KOIBITHBIX, PBISYHOB 1 HACEKOMORIHBIX MHMHYECKHE MBILUILB PAIBHTHL
cnabee. C nOMOLUBIO BCEX ITHX cpenc-ra MJIEKOITHTAIOWIHE MOTYT BbIPAXaTb YTPO3y, Mpe-
BO { Tb, YXaXKHBaHHE H T.0.

3BYyKOBas CHIHANH3IALMA pa:nam y MIEKONHTAIOWIAX SHASTENEHO crnabee, yeM Y TITHLL
Tem He MeHee KX MOIOCOBEIE CBAIKH MOSBA/IIOT HM HCMONILIOBATH LUHPOKHH HaGop IBYKOB,
KOTODbIE HHOTAA MOIYT GhITh OYEHb TPOMKHMH 1 PAJHOCHTLCS Ha HECKOMBKO KHIIOMETPOB
(HarnpHMep, Y BOJIKOB, 0Be3bH-peBYHOB, MBGOHOB, H3l06peit, bBoB M Ap.). Takue IBYKH
O6BIMHO OMOBEIAIOT O JAHATON TEPPUTOPHH, CYXKAT UMMM KOHCOTMIALHH [PYITIHPOBOK
Pa3HOTO CTATYCA WIH COMPOBONIAIOT PAVTHYHBIE (pa3bl GPAYHOTO MOBEIEHHS.

OCo6eHHO BAXHYIO PO/ib B €CTECTBEHHON WCTOPHH H, Pa3yMEETCs, B MIOBEACHHH
MJTEKONTHTAIOWIHX HUTPAKOT 3araxoBhle CTHMY/ISl. BoraTsiit apceHan KOXHBIX Xenéa
MJIEKOTTHTAIOLIHX CNIOCOGEH OGCNYKHBATE CaMble PaJHble ABNEHUS B GHONOTHM 3THX
XHBOTHBIX, 6yIb TO ONOIHABAHHE OCOBER CBOErO BHAA, COPONMYEH H3I CBOETO Bbi-
BOZKA, 0GO3HAYEHHE NONA, BHIHONOTHYECKOTO COCTONHHSA, OTIEALHOTO HHIMBHAA.
BaxHYo poIb B CO3IAHHH «CHTHANBLHBIX NONEH», BHYTPHBHAOBOA KOMMYHHKALMM i
ZaXe BHYTPHBMAOBOW HEDAapXHH HIPAIOT MOMET H MOYa XHBOTHBIX. DTH BBIIEACHHS
CTyKaT 60raThiM HCTOYHKKOM HHG 0 BHAOBOH U TIPHHAIEXHOCTH
XHBOTHOTO, ITPAHHLAX JaHHMAaEMO! UM TEPPHTOPHH, Er0 HEPADXHYECKOM CTaTyCE,
(DHIUONOTHYECKOM COCTORHHKH.
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«3aNaX0BOE MEYEHHE» CIYKHT TAKKE LEAM CMATYEHHA BHYTPHIOMYIAUHOHHON
TEPPHTOPHANEHON HANPAXEHHOCTH, TOCKO/MBKY HAPYWIHTEND MOMEUEHHBIX TPAHHL
BCeTIa BEAET Ce6A HACTOPOXKEHHO M FOTOB OTCTYTIHTB DM MEPBLIX e MOMBITKAX XO3STHHA
JAIUHTHTH CBOH BAANCHHA. HHAMBHIYANbHbIE 3aMaXH MATEDH M NETEHLIILA ABIAIOTCA
TIPEAMETOM WMMPHHTHHFA (CMeUMbHIECKH GLICTPOrO M NPOYHOrO 3aMOMHHAHKA),
TIOIBOJIASL HM OTHICKHBATH APYT APYIa W MOLIEPXHBATE KOHTAKT faXe B OGLIMPHBIX
Tpynnax coponnyel (0CoBEHHO Y KOMBITHBIX).

Ho HHKaKHe CHIHaNbHBIE CTHMY/bl HE OTMEHAIOT ¥ MAEKOMHUTAIOLIKX MPAMBIX
ar KOHTAKTOB, B 6opeGe 3a KHit CTATYC WIH 32 NpaBo
crnapHpaHHA. Jake HayanbHbIE 3TaMbl GPAYHOTO YXaXHBAHHA HacTO GHIBAIOT ¥ MIEKO-
TIHTAIOLUMX BHELHE HEOTTHUKRMBL OT IPaKH (HanpHMep, y Koluek). Bnpoues, wHpoko
PACNIPOCTPAHEHHBIE Y MIEKOMUTAIOIAX CTHIUKH CaMLOB B GpauHAIf CEI0H YaCTO HMEIOT
CKOpee XapaKTep PHTYasa, He HAHOCAILETO CEPbEIHOTO Bpeaa 3I0POBbIO COMEPHHKOB,
XOTH M OTHHMAIOWIErO ¥ HHX MHOTO Bp H cun. B npup € CTRIYKH
KpalHE PEIKO HMEKT DaTanbHbI! HCXOM, TOCKO/BKY NPOHTPABLIHMA BCErAa MOXET OT-
CTYMHTE. JIHLb B HEBONE, FIe NPOCTPAHCTEO OTPAHHYEHO H OTCTYTLIEHHE HEBOIMOXHO,
HanpsXEHHOCTh CXBAaTOK GbiBaeT Gosee BRICOKOH, H THGEb ONHOTO U3 COMEPHHKOB
CNy4yaeTca qaue.

JInA MaeKonuTAKOUIMX KPalHe XapaKTepHO HIPOBOTO
y AETEHBILEA MHOTHX XMUIHBIX (MeaBeneH, NCOBBIX, KyHbHX, BHBEPPOBbIX, KOLIAYBLHMX K
Ap.), TPLI3YHOB (Be10K, CYCTTHKOB, CYPKOB) K JaXe KOMBITHhIX. CYHTaeTcs, YTo Hrpa rno-
IBONIAET MOJIOIBIM KHBOTHBIM TIPHOGPECTH HABBIKH, KOTOPBIE IPHIONATCA HM BO BIPOCION
KHIHH, a TaIoke pasBuThea usnuecky. [1papaa, B HIPOBOM NOBENEHHH HEPEIKH AeMeH-

THI, KOTOPBIE HHKOTAA HE BCTD 8 XHBOTHBIX, TIOITOMY €10
MOXHO PacCMATPHBATE KAK OAHO W3 CPEICTB H CMATYEHHA B

Al T WIH 06t HHOTO paHra. TakuM Xe LIENAM COUHATLHON
KOHCQIHIALIMH CITYXHT U XapaKTepHoe ns b (rpyMuHr)
XHBOTHBIX, He KaK THT Oro Had

BaxHeAWYyio poib B c])opMupoBaHuu CNIOXHBIX (DOPM NOBEAEHHA H HAKOTIEHHH
MHAWBHIYANTLHOTO ONBITA MIPAET Y MIEKOMMTAIOIUNX, TI0 KPaiHe! Mepe Y MIaleHTap-
HBIX, 3a60Ta O IOTOMCTBE B NOCTHA nepxoa. Bu — 370
HE TONBKO pelleHHE (PHIHOIOTHYECKHX neTé i, HO H COT
B3aUMONEACTBHE POAHTENCH M NOTOMCTBA, B XOIE KOTOPOro AETEHBILH NEPEHHMAIOT
TIOBENEHHE H HABBIKH B3POCHBIX XKBOTHBIX.

IinutenbHas cBA3b neTelt K poauTeNelt 06pasyeT y pAaa BUIOB OCHOBY GOpMHpOBa~-
HHA COUHANBHBIX IPYTI Ha OCHOBE POACTBA. TaKOBKI Mpaiiaul NbBOB (Panthera leo), ce-
MeMHEBIE KNaHb! MATHHCTRIX rHeH (Crocuta crocuta), rueHoBbix cobak (Lycaon pictus),
CYPHKAT (Suricata suricata). Tlonobrele 06bEAHHEHNA NOIBONAKXT STHM XHIIHHKAM
aKKYMYNMpPOBaTh ONbIT MOKOMEHHA M CYLIECTBEHHO MOBLIIAIOT HX IKOMOrHYECKYIO
T1aCTHYHOCT.

pasmne, pacnp 006pa3 XHIHN M IHQYOHHEO
coupemennux MAGKONHTOIOLNX

To ¢ npeact KiTacC MeKonHTaolme NPUHATO AEINTL Ha
nsa noaknacca — Prototheria (Tepsoasepn) v Theria (3rep). Tepsriit noaknacc B
HACTOALIEe BPEMA NPEACTABNEH YETHIPbMA BHAAMH, MPHHAITEXAIUHMH K OLHOMY OT-
pany — Monotremata (OgHonpoxoaHsie, Wik KnoayHse).
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Puc. 179. TIpeacTaniTeId pasIUKLIN FPYNN COBPEMEHHDBIX MIEKONHTAIOUIKX:

7 — sonocatan upoexsta (Zaglossas bruijni} w3 0Tpaza OARONPOXOANsIE (Monotremata); 2 — cysuarsifl

wo:1K (Thylacinus cynocephalus, npivepnngit n XX cToneThss) 13 tauotpana Cymuatsie {Marsupialia): 3 —

)e\l'leponxa — 0BsikHOBEHIAR G)DOSyGKa {Sorex araneus) W3 oTpana Hacekounnnﬂue {P HacTosWEC
[s (D:

eMst — 4 i { wolans) w3 otpaza L
i yuar (Plecotus auritus) i#3 oTpaaa P {Chi 3 6 — geBAT [
(Daaypus novemcincius) W3 OTpia Bpoieroctis: (Cingulata): 7 — TpyOKoDS (Orycteropus afer) us or-
paina T (T ): 8 — swep (Manis tricuspis) w3 otpaa Yemyhuatae

ALsepst {Pholidota): ¥ — nemyp rapw ( Lemur variegatus) w3 otpana Npwaarst (Primates). 10 — o6bikHo-
BewHas rpywxa (Callitrix jacchus) w3 otpaaa Nlpumatsiy 11 — ruManaickn seaseas {Ursus thibetanas)
w3 07pAza Xuuttble {Carnivora); /2 — Kapaxaut { Fefis caracal) w3 0Tpsda XHUIHbIe: 13 — KeilbsaTas Kep-

TepBo3sepk 060COGHNNCE OT OCHOBHOIO 3BOIOLIMOHHOTO CTBOAA MIEKONHTA-
wix, No Kpafikeil Mepe, B TpHace, yCnIeB npuoGPecTH BaXHble MPHIHAKH, 06ILKE ¢
BLICLUUMH MTEKONHTAIOWIKMH. K HUM OTHOCSTCS BONOCHHON [OKPOB, MACHHBIC XENE3b!
{paccesiHHble MeHHbIE NONS Ha BPIOXe}, CeMb [LeiHbIX NO3BOHKOD, TPH KOCTOMKH B
CpelHeM YXe M T.A. BMecTe ¢ TeM st ONHONPOXONHBIX XAPAKTEPHO COXPAHEHHE HEKO-
TOPbIX YePT PENTHIHI B uepene (KaK HaIMuye NpepnobGHEIX K 3ANHENOBHBIX KOCTER) H
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na (Phoca hispida) w3 oTpAna JlacTOHOTE (1 HACTOALIGE BPEMX — XHLINAIC), /4 — cHuMi KiT ( Balaenoptera
musculus) us otpaaa Kw (e Bpemst — C ). 15 — oK

(Elephas maximus) w3 otpaaa Xobotnbie (Proboscideal; /6 — ckanmeTsit aaman { Procavia capensis) w3
orpsna llamans (Hyracoidea); /7 — Genwidt wocopor { Ceratotherium simum) w3 opata Henapnokonsase
(Perissadscila); 18 — ryanaa (Lama guanicoe) w3 rpass TapuOKOIITIINE (Afiodactyia: /9 — minopor
ws oTpsza [T bie; 20 — taseas Toscowa (Gazella thomsoni) w3 ot-

pata MapHoxomsiTsie; 2/ — uACKKR Syison { Bubalus armee) w3 otpsita [apHokonsiTrsic; 22 — cons-
namiok (Glis gll:) w3 arpasa Ipwoyni (Rodentia): 23 — cenepwan nuuyxa (Ochotona alpina) w3 oTpazy
26—  nphiryHsmK probos W3 oTpTa

Cromosnie lcwlcpunxu (Macroscelidea)

0CEeBOM CKeneTe (HanpUMep, MONBHXHEIX WeHHbIX PEGep). MHOXECTBO PenTUAHNHBIX
4EDT COXPAHAETCA W B CTPOSHHH MOACOB KOHEYHOCTEH (NPUCYTCTBUE HARTPYAUHHHKE,
KOpaKoMaa, Npokopakouaa), TeMnepaTypa KX Tela HaxoauTcA B npenenax 31 —32°C.
OnHaKo IIaBHBLIMH OTIHYHTEIbH BIMH AMH OLHONPOXOMHBIX #BAAIOTCA CO-
XPaHEHHE KJO2KM H OTKJIANKA MU SIUU B MATKKX OBONIOUKAX BMECTO XapaKTCPHOro
VIS OCTANIBHBIX MIEKOMHTAIOWNUX XHBOPOKIEHHSA.
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Haubonee HIBECTHBE NPENCTAaBUTENN OTPANA — EXMIHA W YTKOHOC. ExmaHa
(Tachyglossus aculeatus; Macca Tena 10 6 XTI} BCTpevaeTcs 8 ABCTPaIHM, Ha TacMma-
uny u Hosoit Teunee, OBHTAET B fiecax W 3aPOCAAX KYCTADHHKA, aKTUBHA B CyMEepKax
¥ HOYBIO. JIErKO POET IPYHT MOWHKLIMH KOTTsAMK. KoXa (Kpome Gploxa) MOXphITa
HIIaMH 10 6 cM WIKHOR. PbUlo BHITAHYTO B BHAE TPYGKH, POT MAIEHBKHR, KOPMHUTCS
MENKHM IMH (B y M M TEPMHTaMH), KOTOPBIX cOGHpaeT
TIDH NIOMOUIK IUTHHHOTO HEPBEOGPA3IHONG JIHITKOTO AIKIKA H IEPETHPALT 3arpyGeBlnM
OCHOBaHHEM A3bIKa 0 HEGO. 3y6op HeT maxe y aMEpHOHa. JIeTEHHILT BLITYIUIACTCA M3
sfLa, NOMEIUEHHOTO B CYMKY, H CTH3LIBAET C KOXH MaTEDH IYCTOE MOJIOKO. YTKOHOC
{Omithorhynchus anatinus, Macca 00 2 KI') HaceJIA€T HEKOTOPbIE PEKH Ha BOCTOKE AB-
cTpakH. [TOKPEIT MATKOR IEPCTBIO, XOPOLLIO IU1ABAET H HBIPACET, OCTABAACH IO BOROH
10 5 MuH. LLIHPOKHA IIOCKHHA XBOCT, ansl C MEPETIOHKAMH H MOWIHBIMH KOTTAMH,
TIPH TTOMOUIH KOTODBIX YTKOHOC POET IUTHHHbIE HOPH B Geperax. Ha ctone — sinosu-
Tas Wnopa. Jlosut sCCnO]BOHO‘IHHX, prGELUBK H TONOBACTHKOB LIHPOKKM [IOCKHM
KITIOBOM, KOTOPHI# CHaGXEH 3neKTPOpenenTopami. Monoznsie nepeTHpaioT KopM Tpe-
Msi Tapamy 3y6OB B KaKIOW 4YETIOCTH, 103KEe — POrOBBIMH [TACTHHKAMH OCHOBAHHS
xmoBa. CyMKH He mMeeT, siftua (0T | 1o 3) MHKyGHpyeT B Hope. MeHee HaBecTHB M
TIIOXO M3y4eHBI Pa BMIA NIPOEXHIOH, HIH WIHHHOKIIOBRIX exulH {Zaglossus; puc. 179,
1), oburarownx Ha Hopoit ['euuee.

MOAINACC 3BEPU (THERIA)
Haaotpaa Cymuarsie (Metatheria)

CymuaThle OTAGNHINCH OT OCHOBHOTO 3BOJIOLMOHHOIO CTBONA MJIEKOMKTAIOUIHX
oxos1o 100 MIJUTHOHOB NET Ha3az U B X
Ho 75 BrOaMK, HacenaoWrMK HOxHylo K 4acTs CepepHolt AMepm(u, H 170 Bnnauu,
O6HTAIOWHMH B ABCTPLIHH H [IPHMBIKAIOLWHNX K Helt ocTposax — Hopoit I'BHHee n
TacMaHHH.

3y6Has dopMyaa CyMYaThIX NPUMHTHBHA, CONEPKHT 4 —5 map pe3uoB. OTHoCH-
TESBHO HEBETHK 06BEM MONIOBHOIO MOITa, cilabee Pa3BHTa Kopa GOMBLIKX TTONYLIAPHI,
HE BRIPAXEHO MOJONHCTOE TeNo. Bosee HU3OK ypoBeH: OGMEHA BEWECTB, KaK M TeM-
nepaTypa Tela. Y HEKOTOPBIX CYMYATBIX NPHCYTCTBYET HeGaiblIOE NONOGHE KITOAKH.
Pa3surHe 3MEPHOHA OCYLIECTRIAETCA Ge3 HOPMHPOBAHMA TUTALIEHTHI HITH OHA CPaBHH-~
TEIbHO ManoadipexTHBHA. JeTEHBIU POXIAETCA CHIBHO HETOPA3BHTLIM H Y GONBLIHH-
CTBa BMIOB NOMEWIAETCA B 06PaIOBAHHYIO KOXeRt Gpioxa MaTepH cyMKy. CyMka MOXeT
MMeTh BBIXOA BIEpEN WIM Hada, GbITh PaalBOEHHOR HIH Xe CHABHO HEIOPa3BUTOR.
3fech QETEHBIIL 3aBEPUIAET CBOE PAa3BHTHE, BUCA Ha COCKE, H3 KOTOPOMO Ha NMepBbX
TIOpax MOJIOKO €MY B DOT BIIPBICKHBACTCA, IOCKOBKY Ha 3TOM CTAAKM Da3BHTHA CaM
OH 2KTHBHO COCATh HE CrocofeH.

Jinst aBCTPANMACKHMX CyMNaThIX XaPAKTEPHO KOHBEPTEHTHOE TTOBTOPEHHE HEKOTOPBIX
BApHAHTOB IKONOTMYECKOH CMIEUNATHIALNM, PACIPOCTPAHEHHBIX Y MNALEHTaPHBIX
XHBOTHBIX. CPEIM CYMYaTBIX €CTb PACTHTENLHOAAHBIE, BCEAIHEIE, HACEKOMOAIHBIE,
PeXe — AKTHBHBIC XHILHHKH.

Otpan Uenonects (Paucituberculata), cemeficTeo ueHanectosbie {Caenolestidae) —
©060COBNEHHAN H BECBMA TPMMHTHBHAS Tpynna, 0 CeMb
COBPEMEMHBIX BUAOB ¢ Maccolt Tena 20 —40 r. BHellHe HaNOMHUHAIOT JeMIEPOEK.
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HexoTtopbie He uMeloT cyMkH. Otpan Onoccymel (Di i phia) — -
POBaHHBIE MPEACTABHTENH CYMUATBIX, LUKPOKO TpaHE] Ha AMepH
KOHTHHeHTe. JUIMHHbIH UeMKHHt XBOCT, B CTOMe KPYNHbH [ naneu NpoTHEONOCTARNEH
OCTaNBHbIM M He MMeeT KorTA. COCKH ¥ CaMoK B 4 psina — 1o 27 iTyk. B cemeitcTae
Onoccymobbie {Didelphidae) 1o 65 Bunob. [ToTpeGnAIOT KaK pacCTHTEIbHEIE KOPMA, TAK
H XHBYIO 106bI4Y  Daxe nanans. CyMKa y HEKOTOPBIX 3a4aTo4Ha. CeBepHbIRt OnoccyM
{Didelphis virginiana; macca Tena 10 5,5 xr) HacessieT 6obluyio 4acTh CeBepHOR
AMEDHKH, BKII04as 10T KaHanbl. BeaéT OAMHOYHDIA M NPUTOM HOUHOM 00pPa3 XH3HK.
CaMKa BBIKapMIIMBaeT 6 —9 IETEHBIWEH, NPH POXACHMH ATHHA HX Tea BCero 1 cM.
B c1yyae OMacHOCTH ONOCCYM NPHTBOPAETCH MEPTBbIM, BANAsA B COCTOAHME, Bnuakoe
X 06MopoKy. JleMorpadnyecks BronHe Gnarononyded. MapecTeH Kak ofbeKT OXOTbI
{MCTOUHHK MeXa K MACa), a TAKXKe KaK NabopaToOpHOe XKHBOTHOE.

CaMsle apXanyHble M3 aBCTPATHACKHX BULOB HANOTPANA OGBEIHHEHB B OTPAL XK1~
Hble cymuaThble {Dasyuromorphia), Kyaa BXOIAT K cymuaThle Mbiluk {Antechinus, Macca
Tena o7 38 ), M TAaKHE KPYTIHBE 3BEPH, KaK Wit AbABON (. h harrisi;
anuHa Tena oo 80 cM, Macca Ao 11 xr)} M BHIMepWHH 0KoAO 80 NeT Ha3al CymuaThlit
sonk { Thylacinus cynocephalus; nnnHa Tena ¢ xsocTom 10 1,8 M). dbABON BXOAHT B
obunpHoe cemeitctBo Cymuatbie KyHHusl {Dasyuridae; 1o 60 BunOB), BeCbMa nomy-
JISPHBIX JIA3ZIOUIMX 3BEpeH Maccolt 1o 6 KI. Bnnaox k aToMy cemeRcTBY H cobMparowHH
TepMHTOB CymuaThiit Mypassen (Myrmecobius fasciatus; Macca Tena 1o 450 1), peakuit
obnanatens AHEBHON aKTHBHOCTH. OTHOCHMBI! K OTAENBHOMY OTPALY H CeMeRCTBY
cymuaTeit KpoT (Notoryctes typhlops; Macca Tena a0 70 r) no BHEWHeMy BHAy Gmiuxe
HallOMHHAET MATOKPOTA, HEXEAH OGBLIKHOBEHHOTO. XXHBET B ABCTPAIHK T10 KpasM
TNYCTbIHb, POETCA B PRIXJIOM TECKE, pa3rpebas ero nepeaHMMH nanaMu (Ha Kaxaoh
JIRLUb 1BA KPYIHKIX KOITA) H ronoBoil. MHOTO BpeMeHH NPOBOAMT Ha NOBEPXHOCTH.
MocTosiHHbIE XOAB! IMYGHHON A0 2,5 M NPOK/IANBIBAET CAMKA NIPH YCTPORCTBE rHE3NA.
Ima3a pyanmeHTapHEL. OTKpbITAS Hadal CyMKa pajleseHa Ha IBa KapMaHa, 110 OXHO-
MY cocKy B KaxxoM. Ins HeGonbwoR rpynnsl Bawauxyrer (orpsa Peramelemorphia,
ueKTpansHoe cemefictBo Peramelidae, Macca Tena no 4,8 Kr) xapakTepeH HOYHON M
YHCTO HadeMHBIN 06pa3 XHIHH, KponH4bH GaHaHKyTh! (Hanpumep, Macrotis lagotis)
CKJIOHHBI K DBITRIO HOP. Y HUX OCTpas BBITAHYTad MOPAA, XBOCT He uenxuit. Ha ua-
CTH ManblieB — MOWIHBIE KOITH, 3a4aTO4HAs NTAUEHTA PAIBUTA JIydlIle, YeM Y APYTHX
cymuarhix. HeKoTOpBIE BRIKADMIMBAIOT IO 5 BHIBOAKOB B TOL.

Camplit O6LIMPHBIN OTPSL cymuaThix — 310 [pype3uossie (Diprotodontia), npu-
MepHO 140 BHIOB, TaKHe KAK XapaKTEPHEIE CBOMMH PUKOWETHPYIOUWHMMH TPBIKKAMH
KYHTYDY, HODHBIE BOMBATEI, 3 TAKXKE APEBECHBie POPMBI, ¥ KOTOPBIX KHCTh NIpeBpallieHa
B HAIEXHbIA 3axBaT, TOCKObKY 1 1 1T nansusl npoTHBONOCTaRNEHE! OCTANBHEIM. B cTONe
11 1 HI nanmbun ofbennuens) koxei. CymuaThie JETATH CIOCOGHL MIaHHPOBATE Ha
WHPOKHX KOXHBIX CK/TANKAX, HATAHYTBIX MEXIY KOHEHHOCTAMH. PassuThl KpynHbie
Pe3lbl C OCTOSHHBM PocToM. Y BoM6aToBRIX (ceMeicTBo Vombatidae) wupokoe
MaCCHBHOE TYIOBMIIE, KPYITHAA [0I0BA, XBOCT PEAYLMPOBAH. ITH ONMHOYHbIE HOYHEIE
PaCTHTENLHOSIHLIE 3BEPH POIOT COXKHBIE HOPBI 10 30 M AHHOR. KOpoTKOWEPCTHBIA
voMbat (Vombatus ursinus) nmeeT maccy tena 1o 35 kr. Koana { Phascolarctos cinereus,
Macca Tena 1o 15 Kr) — eIMHCTBEHHBIH NPEICTaBUTENL poaa U ceMeRcTsa. KopMHuTes
TI0 HOYAM JTUCTBAMM 3BKANTMNTOB (12 BHAOB), Ha 3EMITIO TIOYTH He criycKaerca. ITonu-
rameH; caMKi Sosiee MHOTOUMCIIEHHB H 0Gpa3yioT NPH caMlie rapeM.

B cemenicTno k (P idae) obr BUAB! ¢ Maccoft Tea [ —7 kT,
B BONBIUMHCTBE — APEBECHAIE POPMbI C OCTPRIMH KOTTAMH M UENKHUM XBOCTOM,
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HpeuMymecraenHo PacTHTE/BHOAAHBIE, HOYHEIE. BeCbMa MOMY/NsApeH NUCHH Kyay

h la), 4pe: WHO TUTACTHYHBIN 3KONOTHYECKH H TOJEPaHTHBIA
K COCENCTBY 4YejobeKa. BaxHblH 06BEKT MYUIHOTO NMPOMLICAA, HO OTHOBPEMEHHO
BPEAUTEND TIOCEBOB, CALOB, 2 PH BHICOKOW YHCIEHHOCTH — K necoB. K Tomy xe pac-
NpOCTpaHAeT Ty6epkynés cpenu ckota. Euré 8 XIX cTONeTHH aKKIMMAaTHIHPOBAH B
Hosoit H TaM b B 7 MJTH OcOBeH, HECMOTPA
Ha eXETOIHOE HIBATHE (OTCTPEN, NOBYIWKH, OTPABACHHME NIPUMAHKH) 1,5 — 3 MaH
oco6eit. Ma npumMepHo 10 BHIOOB cyMuaThix NeTAT (cemeiicTsa Petauridae), pecema
CXOIHBIX C KYCKYCAaMH, Wb 6 BHIOB MMEIOT NETATE/IBHYIO NepenoHky. ¥ Petaurus
australis ANMHA NpbIXKa — 10 114 M. Bce mepeTackuBaT rHEMOBON MaTepHan TIpH
TIOMOLLH XBATATENBHOIO XBOCTa. Kapinkosas cymuatan netsra (Acrobates pygmaeus,
Macca Tena 10 14 1) OTHeCeHa K OTAeNbHOMY CeMEeHCTBY.

OHO H3 HaKBoNee OGUIMPHEIX CeMEHCTB CymMyaThX — 310 Kenryposule (Macropodidae,
macca Tena 0,6 — 90 kr). B MOLIHO# cToNe XOpowWo Pa3BHUT MWL oguH, IV nanett. MHo-
e BHICOKOANANTHPOBAHH! K CKOPOCTHOMY 6ery IyTEM PHKOLIETHPYIOIMX NPLIKKOB HA
3aATHHX KOHEeYHOCTAX (Y ceporo keHrypy Macropus giganteus NphIXKH — Ho 13,5 M).
PacnpocTpaHeHbl OT MOAYNYCTBIHE M CABAHH [0 BAANHBIX TPONHYECKHX NecoB. YacTb
BMAOB AKTHBHE! HOYBIO, IPYTHE — AHEM. B OCHOBHOM DaCTHTENBHOAIMBI, KPyNHLIE
BHIb! 3aHHMAIOT SKOMOTHYECKYIO HHLIY NAaCTOMIUIHBIX KOMMTHBIX. ¥ MHOTHX CTaTyC
BIIOAHE 6AArOMONYYEH, HAIPHMED, YHCIEHHOCTS PRIXe-ceporo Basutabu {Macropus
rufogriseus) B ABCTpanuu cTabWibHa, M OH YCHELIHO aKKJIHMAaTH3MpOBaH B Bennko-
OpHTaHMH.

Haaotpsa NaauentapHbie (Eutheriq, s. Placentalia)

O6bennHser okono 4 500 puaos. Mmelor ue 6onee Tpéx nap pesuos. B xoHeunoMm
MO3re YCHIEHHO DaIBHTHI HOBAR KOPa K COOTBETCTBEHHO MojonucToe Teno. Temnepa-
Typa Tena (X YPOBEHb METa6ONIMIMA) BbILLC, YeM Y CyMYaThiX. Braranuuie menapuoe.
TnaueHTa BCTYNAET B TECHBI KOHTAKT CO CTEHKOH MAaTKH H OOCTYXHBAETCA KpPOBe-
HOCHOR CeTBIO a/UTaHTOKCA (AUTAHTORIHAA MnaueHTa). HopopoxuaexHsie neTéx sl
CTIOCOGHBI CAMOCTOATEIHO COCATh MOMOKO.

PacnpocTpaHeHbl BCECBETHO, BKITIOUARA BHICOKOTOPBA H MPHINONAPHHEE obnacTi. O1-
IUNAKITCA BEICOKHM YPOBHEM oGMtHa BELUECTB, CIOKHBIM TOBEIECHHEM,, PA3HOOOPa3HON
IKONIOTHYECKONR CrIeLHa NoKa3aTeN y Tesiel HagoTpsIa
BapBHPYIOT WHPE, YEM B KAKHX-. JmGO ApYTHX X Ipynmnax no: HHBIX
XHBOTHBIX, — OT 2 I {3eMnepoiika-nurMent) 10 160 T (CHHHH KHT).

TpaIMUKOKHO CPEdH IUTALEHTaPHbIX PaanHyany 10 18 oTpsmos. Oxuako B cpas-
HHUTEJBHO HeldaBHee spcm] {yXe B HaWEM CTONICTHH) B PEIYNBTATE MONCKYNSAPHRIX

(B MHT HOW M JHK)
HajtIeHb! MOBOIbI ANS cyuxec-naeuﬂon NEPEKPONKH OTPALOB — OBBEAHHEHHS OAHHX H
pasienenns apyrvx. Kpome Toro, THCB MIPEAC 0 HafOTPSIHAIX

06BbEIHHEHHAX NnaueHTapHsix. [lpexae Beero, NPHIHABABLUICECS H Panee POACTBO
XHIIHBX H JIJACTOHOTHX OKa3alOCh CTOJIb TECHBIM, YTO OHH OTHECEHH! K OGmeMy or-
paay Carnivora. [lanee, 06HapyXeHbI HOCTATOHHBIE OCHOBAHHS K TOMY, YTOGAI KHTO-
o6pasHbix {npexHux Cetacea) ¥ NapHOKONKMTHHX (Artiodactyla) o6beaMHHTL B OTPAL
Cetartiodactyla. Ipexunii otpsia HacexomosuaHbie {Insectivora), Hao6opoT, Teneps
payienén Ha aBa oTpaaa — Eulipotyphla (3emnepoitkn, KpoThl ¥ exxu) 1 Afrosoricida
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(TeHpeKH M aToKpoTH). TpanuuHoHHKI# oTpsin HenonnosyGeie (Edentata) nepeume-
HoBaH B Pilosa, a 6poHeHocus! (Cingulata) u nanrondus: (Pholidota) Buaenexs: B
0coGble OTPAAbL.

HenapHoxonsiTHble (Perissodactyla) o6benvHeHn ¢ XHIWHbIMU (Carnivora) u
pykoxpblabiMi (Chiroptera) B enHHY® HamoOTPAOHYK IpynnupoBKy Pegasoferae.
Bonee ynanéuHoe poACTBO 3TO¥ rpynnsl ¢ yKpYNHEHHBIM oTpsiaoM Cetartiodactyla
1ano MoBOA CO3aTh OGLEAHHEHME YETHIPEX OTPSIOB Mo MeHeM Scrotifera. IMy-
TEM MPHCOGAHHEHHS CAEAYIOLIETo 10 CTeNeH! yaanéHHocTH oTpsasa Eulipotyphla
chopMHpOBaHa Ipynna ¢ 3ooreorpaduieckum Haapawuem Laurasiotheria. Bonee
WwHpokoe B 30oreorpaduyeckom niyaHe o6veanHeHHe Boreoeutheria («ceBepHbie
HAcTORIIME 3BEPH») BOIHMKAO KAK PE3YNLTAT NPHCOENMHEHHA K JIaypasdoTepHsIM
rpynnst E h lires, BKS . € ONHON CTOPOHB, npumatos (Primates),
wepeToKpbinoB (Dermoptera) ¥ Tyna# (Scandentia), YwieHoB J1aBHO NPH3IHABaEMON
HanoTpAAHON rpyNnHposKi Archonta, a ¢ IPyrost CTOPOHBI — TaKXKE BIIOJHE MIPHHS-
TOTO KOMTiekca rphiayHoB (Rodentia) u 3aiueo6pa3nbix (Lagomorpha) noa o6mmum
HaspaHHem Glires. O6bennHenuio Boreoeutheria npoTHBONOCTARAAOT OGIMPHYIO
rpynny orpsaos Afrotheria, GopMipoBanne KOTOPOH NMPEANONOXHUTENBHO NOCHE-
noBano 3a otaeneHHeM oT FoHABaHB AGPHKAHCKOrO KOHTHHEHTa. B ero cocrase
qHeAT X060THBIX {Proboscidea), cupeH (Sirenia), namanos (Hyracoidea) xak yneHos
rpynnsl Paenungulata, a Takke NMpeacTaBUTeNeH elé TPéX OTPANOS — TPyGKo3yGoB
(Tubulidentata), appocopuuma {(Afrosoricida) u npeiryHynkos (Macroscelidea). Bue
06bEAHHEHHH OCTAIOTCA TONMBKO KCeHapTph! (nermoH Xenarthra) — nsa Haubonee
060C06AEHHBIX OTPAAA NNALeHTAPHLIX (6POHEHOCUB M HENONHO3Y6LIE B YIKOM 110~
HUMaHHH).

KceHapTphl BLICOKOCMEUHANUIHPOBAHEL, XOTH M O4EHb PAIHOOOPAIHbL MO IKONOTH-
YECKHM AIATITALHAM. B COOTBETCTBUM € MPEXHHM OGUIMM HAIBAHHUEM «HENQIHO3YGbIE
Y HHX 06enHEH Habop 3y6os, 3Manb oTCYTCTBYeT. [TONMHOCTBIO NHUILEHB! 3Y6OB TONBKO
MYPaBbellbl, MTUTAIOWHKECR HCKTIOUUTENLHO MYPaBbAMH U TEPMHTAMH. ¥ GpOHEHOC-
UEB H ICHUBLES NepeaHue 3y6bl YTpaueHb!, a KeBaTe/lbHble WEUHBIE 3y6Ll HE MMEIOT
IMany ¥ kopHe#t. Crons npocTag MOpdONOrus HEoBRIATENBHO O3HAYAET AErpanaLHIo,
TI0CKO/BKY OB/IerdaeT 6ICTPOE HapacTaHUe KOPOHKH 3y6a (TONBKO CO CTOPOHbI Myfhb-
napHo# NoaocTH) — 3¢ eKTHBHBIR NyTh KOMMEeHcauXMKU H3Hoca, HaspaHue Xenarthra,
«CTPaHHO-CYCTaBHbIE», Ha o TAX €O MEXAY HEBPATLHLIMU
AYTAMHM CMEXHBIX TTOIBOHKOB, Haubanee YETKO BHPAXEHHBIX B TOACHHUHOM OTAENE,
TAie nepeaHHust COWIEHOBHbIA OTPOCTOK IIOTHO OXBAYEH BMEPEIUAEXKALIMM MTOIBOHKOM
HE TOIBKO CBEPXY (ITO 3aNHHA COYNEHOBHBIHA OTPOCTOK), HO M CHHAY.

O1psia BporeHocup (Cingulata)

O6utareny KOxHo#t AmepukH {8 ponos, Macca Tena A0 60 Kr), XoTs B HemaBHee
Bpemsa [ —2 sBuma MPOHHKAK B M # 1oxkHbie wratel CLIA. IMan-
LHPb, 06paI0BaHHbIA KOXHBIMH OKOCTEHEHHAMH (OCTEONEPMAMH) H CTOEM OPOTOBEB-
IIETO 3MUAEPMHUCA, TIOKPHIBAET TYNOBHIIE, TONOBY CBEPXY M XBOCT. Tpu onacHocTH
€roco6Hbl CBOPaYMBATLCA B Wap. [IpUMep — NEBATHIIOACHBIR GpoHeHocen Dasypus
naoventcinctus (puc. 179, 6).

CunbHbIE KOPOTKHE KOMEYHOCTH ¢ KPYNHLIMK KOFTAMH OTIPEACAIOT XOPOLLYIO
aaNTaUMK K PRITBIO. PHINO WIKHHOE, 3y6b! Hennb hepEHUMPOBAHHBIE, OT CeMK 10 25
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B otHOM pany. Kopm — Hacexombie, oT4acTi — nanans M pacteHnd. Poxaior 4€THoe
HHCNO AETEHBIER — OT ONHOR A0 LWIECTH nap 6AN3HELOB.

Otpsa HenoaHosy6Gbie (Pilosa)

DTOT TaKCOH B COBPEMEHHOM MOHUMAHUKN BKIIOUAET NEHHBLEB H MYPaBbEAOB.
JlenHBUB 06MTAIOT B AEBCTBEHHBIX fecax LieHTpanbHOit M ceBepa FOXHOM AMepHKH.
BHCAT Ha BETBAX BHH3 CIHHOH HA CPALIEHHBIX B OCHOBAHMH NalbliaX ¢ OTPOMHBIMH
KOTTAMHU. KOPMATCR IUCTBAMH, CIYCKAIOTCA Ha IEMITIO TONIBKO IWIA AedeKauny, pexe —
ISt MIepexoda B APYTYIO 4acTb JIECHOTO MaccHBa. Pe3uos M Kiiblkos HeT. KonntecTro
weHbIX MO3BOHKOB BapbHpYeT OT 6 K0 9. ¥ ABynansix feHnBues {(1Ba Buia Choloeus,
Macca Tena A0 8,5 Kr) B KACTH ABa 2 nanbla, MepefHsa napa WEYHLX 3y6oB B obenx
YeNoCcTAX KIbIKOBHAHA. OOHHOYHLIE HOYHLIE 3BepH. TeMmnepartypa Tena 23—35°C.
Tpéxnansid neHuseu (Bradypus, uMeeT TPY Nanbua B KHCTH, Macca Tena ao 6 Kr)
AKTHBEH KPYDIBIE CYTKH.

Mypasbens! (4eThipe BHAa ceMmeficTsa Myrmecophagidae ¢ maccodt Tena ot 0,2 10
35 KI) HMEIOT CHALHO BLITAHYTHIE Be33ybble YEMIOCTH H MaNeHbKHIA POT, cCObHpamT
HaceKOMBIX {NpexXae BCEro, MypaBbés M TEPMHTOB) TIPH MOMOLUK WIMHHOTO KJEHKOTO
A3bIKA. YPe3BbIYaRHO CHIbHBIE IATHNATbIE KOl H 1 OTPOMHEI-
MH KOTTAMH (OT [IBYX L0 HETHIPEX Y PA3HEIX BUIOOB), 1PH TTOMOLLM KOTOPBIX MYPaBbeabt
PaIPYLIAIOT YKPHITHA OGLIECTBEHHBIX HACEKOMBIX. TPy BOEC MENKHX BHAA JIa32IOT N0
AEPEBLAM, HCTIONBIYA JUTMHHBIH UENKHIt XBOCT.

Otpsaa Hacekomosnatbie (Eulipotyphla;
cTapoe Haleaxwue — Insectivora)

Bronouaet okano 390 BUAOB, 0GBEAMHAEMBIX B YeThlpe ceMelicTaa. HacensoT Espo-
ny, Asuio, Agprky, CeBepHYIO AMEPHKY H Camylo CeBEPHYIO YacTb KOXHON AMEPHKH.
CuMTal0TCA HauboNee MPHMHTHBHLIMY H APEBHUMM NIPEACTABUTENAMH TLIALIEHTAPHBIX
M TaOWWMX — PO; Beex X OTPRIOB 3TOA IPyNMbL. Xa-
PaKTEpHa OTHOCKTENBHO MPHMHTMBHAA OPTAHK3ALMA FONOBHOIO MO3Ta. B opHeHTaLHK
3TH 3BEPH PYKOBOACTBYIOTCA [NaBHbIM 0BPaIoM OGOHAHHEM M OCAIAHHMEM, IPEHHE Pad-
BHTO [10X0, HE PA3BHTH Y MHOTHX H CITyXOBbIE 1. Kopmsites
6€CNO3BOHOUHBIMU H MEJIKMMM M03BOHOUHBIMM. 3yBHAA CHCTEMA M KOHEYHOCTH, KaK
TpaBUJIO, COXPAHRIOT apXaHyeckHe 4YepThl. ExxuHble (cemeficTso Erinaceidae, Macca
Tena 45— 1300 r) pacnpocTpanensl B Adpuke H EBpasun. ExXn KOpOTKOXBOCTBI, HX
MIHCTBIA «M2HUMpPb» TIOACTHIAET MOLLHAS KOXHAS MbILA. THMHYPBI IHIIEHB! KO,
HO HMEIOT IUIMHHBIA XBOCT. 3eMIepoiiKoBbIX (cemelcTBo Soricidae, Macca Tena 2— 100 1)
M3IBECTHO 0KOJO 290 BMIOB, HanpuMep obbikHOBeHHas Bypodybka (Sorex araneus;
cM. pHc. 179, 3).

TepeaHuit KOHEL rQJI0Bb BBITAHYT B MOABHXKHbLIA XOBOTOK, YLIHBIE PAKOBHHbI He
Pa3BuThL. Menkue GOPMbl OTAHYAIOTCA BHICOKHM YPOBHEM METaBOoNH3Ma M He CTIo-
COBHB! X K I¢ H TIOXOXH Ha 3emrepoex Bonee Kpyn-
Hble ene3yber (Solenodon, macca tena 600 — 1000 r), OTHOCSIUMECH K OTAEABHOMY
CeMeHCTBY. 3TO ABA PEHKTOBLIX BUAA, COXPAaHMBILWECA Ha 0-Bax Ky6a u lantu.
PacnpoctpaHénubie B CenepHol AMepHke M Espaizun KpoToBbie (ceMeficTBO

420



Talpidae, macca Tena 9— 170 r) Ganu: TBEHHBI a NIPUMHTHB-
HbI€ WIEHK CeMe/ICTBA 3aMETHO MOXOXH Ha HUX. OCOB0 MHTEPECHB! OBLIKHOBEHHBIH
xpoT { Talpa europaea), B MaKCHMaNbHOM CTENEHH AAaNTHPOBAHHBIMA K SKCILTyaTalnK
TAKOTO 6OTATOrO H YCTOMYHMBOIO PECYpPea, KaK IEMASHBIE YEPBH, H PYCCKas BBIXYXOMb
(Desmana moschata), benyllan NoyBONHBIH 06Pa3 XHU3IHK. ¥ KPOTA SPKO BEIPAXEHO
NPHCNOCOBNEHHE K PHITBIO MIOTHOro rpyHTa. Ero noxresoM cru6 obpaiuéH ssepx,
POIOLLYIO JIOTATy O6PA3yIOT KOPOTKOE MPEATIIeYbe M IMPOKas MATHNANAA KHCTh, 06-
palugxHan nagoHbl BGoK. MollneiM GOKOBBIM YCHIMEM OHa CKpeBGET U oTrpeGaer
IPYHT, 2 HEOGXOAMMYIO ONOPY B KOPNYCE MOMYHaeT HA NEPEAHEM YIEHHUKE IPYAHHEL
{PYKOATKE) Yepes NOCPEACTBO TONCTOA KOPOTKOR KIIIOHMUBI, KOHCTPYKTHBHO YNOAO-
GuBlLIEHiCA KOPAKOHAY.

TnaBHble AHATHIATOPbI — OCSIAHHE H OBOHAHHE; IPEHHE MPAKTUHECKH YTpaueHo.
Bhixyxo/b, KOTOPaA MOXET ROCTHIaTh Macchl 500 r, 06/1aaaeT rOpHIOHTANBHO PACLM-~
PEHHBIM XBOCTOM B Ka4YeCTBE OpraHa TEMIOOTHAYH, NEPETIOHKAMM MEXIY MANTbUAMH K
KPYTIHBIMM PEIUAMU LUTA Pa3p BIX

Otpsa Appocoprumaa (Afrosoricida)

B oprzne 1Ba cemericrea — Te 1e (Te idae) u e (Chr idae),
IPEXAE OTHOCHBIUIHECS K HACEKOMOSIH,IM. QB¢ IPYNITb MMILEHB! CREMON KHIIKH, 3210
MMEIOT KJI0AKY {YHHKATBHBIM CIIydai Cper IIAUEHTAPHKIX MIEKONHTAIOMHK). CeMefi-
creo Tenpekobbie (Macca Tena oT 80 r 0o 2 kr) 0GbeaMHAET aPPHKAHCKHX BRUIPOBLIX
3emepoek ¢ COBGCTBENHO TEHPEKAMM — IHAEMUKaMH Manarackapa. 3naToxpoThi (Macca
Tena 15— 100 r), oBHTATENH 10XHOA M BOCTOMHON AGPHKH, KOHBEPIEHTHO CXOAHBI C
CYMYaTHIMH KpoTamH. [71a3a CKpHITH NOR KOXeR. PO1OT masHeiM 06pa3oM Chimyunh
TMECOK, PA3IBHTIAA €10, TIOCTOSHHBIX OXOTHHYEHX XOIOB HE MPOKIIANLBAIOT.

O1psa Tynain (Scandentia)

Mop(bOonornyeckt TyNaiH BecbMa IeHEPANHIOBAHHB!, GNHIKH K MENOBLIM NPeaKamM
Eutheria, 03TOMY HX MECTO B CHCTEME COBPEMEHHDIX MNALIEHTAPHBIX HECKOMBKO a3
MeHANOCh. VX MPHYHCIANH TO K HACEKOMOSAHMIM, TO K NIPHMATAM, IOCKONLKY OHM
COYETAIOT YepTh! 06eux rpyni. 3To npeacrapuTeny cemelicrpa Tynaitesrie (Tupaiidae,
Macca tena 100 —400 r), nasaloline ApeBeCHO-HAIEMHbIE IBEPHKH H3 BJIAXHBIX TPOTIH-
4eckux necos KOro-Boctoynot Aaun. KopMaTca 6eCroIBOHOYHBIMH ¥ IJIOOaMH.

Otpsa WepcTokpeiabl, MaK KaryaHe (Dermoptera)

TNpencrasner osyMs BHOAMH, O0MH K3 koTopbix ( Cynocephalus volans; puc. 179, 4)
06uTaeT Ha 30HACKHX ¥ DIIHNMHHCKMX 0-BaX. 3TO cCaMbie KPYTIHLIE H3 ILTAHHPYIOLIMX
MIEKOHTAIOWMX. VX «IeTaTeNbHas> NEPErOHKa PacipocTpaHsaeTcs No Gokam Tena
TONTH OT yulell M A0 KOHYMKa XBOCTA, IPHKPENAAACS HA KOHEYHOCTAX KO BTOPhIM
¢dananram nansues. Bepxuue pesusr pacnonaraloTca Mo 6oKaM HEMIOCTH, a HUKHHE
Hanpamiedbi Brepén U MPOPE3aHbl MyGOKUMH Y3KHMH WENAMH, AENAIOIUMH 3TH
3y6br noxoxmumu Ha rpeGemok. I11epcTOKpBUIE cNOCOGHMB! COBEPLIATL NNAHHPYIOLIHE
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NpLIKKA K0 130 M AnHHOR. Hacenaior TponuyeckHe neca, HTaACh IMCTRAMH, IUTONaMH,
ceMeHaMu H no6eraMH pacTeHHt. Clenas KHIIKA CHILHO BBITSHYTA ¥ HCIOIBIYETCH
B KadecTse (PEPMEHTATOPA KAeT4aTKH. HecMOTPS Ha HH3IKYIO MNONOBHTOCTL {(OAMH
AeTeHsI, 2 Mecana GEPEMEHHOCTH), IEPCTOKPLUIL BCIOLY B NpPelesiax CBOero apeana
IOCTATOYHO MHOTOYHMCCHHBI, XOT M HE 4acTO NONAfalTCa Ha [M1a3a B CHAY cyry6o
HOYHOR aKTMBHOCTH.

OT1p9aa Pykokpbiablie (Chiroptera)

PacrpocTpaHeHbl BCECBETHO, KpOMEe AHTAPKTHKM H 3anonapes. HacuuThipaior
okono 1 100 BK#AOB, YTO COCTABIAET NPHMEPHO 1/5 4HC/IA BHAOB MIIEKOMHTAIOLIHX.
Paanuyalor 0Ba NOAOTpANa — KpbUlaHbl Megachiroptera (OIHO CEMEACTBO) M JIETY4HE
MblluK Microchiroptera (16 cemeticTs). JleraTenbHasg nepenoxka Kphiia o6palosaHa
KOXHOM CKAAIKOM, PACTAHYTOR B OGNACTH MACTH K Ha YETBIPEX YINIMHEHHDIX NaTbLAX,
KpOMe NEPBOro, KOTOPHIR OCTAETCA CBOGOAHBIM M BOOPYXEH KPYNHBIM KOTTeM. 3a-
AHMH Kpai MePENOHKH KPEMUTCA B 061aCTH NIEHOCTOMHOTO CYCTaBa, Y MHOTHX BUAOB
TePENOHKa BKIIOYAET H XBOCT. 3alHHe KOHEYHOCTH HEOOLUHBIM 06Pa3OM BLIBEPHYTHI,
TaK YTO KOMEHH OGpaLlUeHbl Hadal M BBEPX — B CBA3H C alanTaumeit k cnocoby nox-
BEIMBAHMUS Ha OTAbIXE BHH3 rooBoit. KOpPOTKHME NMalbLb! CTOMNBI MOYTH OAMHAKOBHI 1O
IIMHE M BOOPYMEHBI OCTPBIMH KOTTAMH. AKTHBHbI IPEMMYLIECTBEHHO HOYBIO WIH B
CYMEDKH, OPHEHTHPYIOTCA C MIOMOLULIO 3PEHHA ¥ OGOHAHUA (DPYKTOALHbIE KPELUTAHbL)
WIH aKTHBHOM 3XONOKALHH (HACEKOMOARHBIE NeTyYMe MblluM). ITonoTpan Kpsutans!
{Megachiroptera, cemeiicTeo Pteropodidae) conepxur 160 BuroB ¢ Maccod Tena 15—
1600 r, obrTaloLKMX B TponMMKax BocTouHoro nosnywapus. IpyasHa cHabxeHa KuaeM,
a [l manel KMCTH COXPAHSAET KOTOTb ¥ NPHU3HAKH CAMOCTOATENBHOCTH. JleTyune MbILH,
npeacTaBMTeNM MopoTpsada Microchiroptera (Macca Tena 2— 190 r), pacnpocTpaHeHst
BCECBETHO, 33 MCKJIIOYEHHEM AHTApKTHIb M BEICOKOrOpHH. ITouTH BCe MIIOTOAAHM,
€CTb BCErO HECKONBKO (PPYKTOAIHBIX K HEKTADOSAIHbIX BUIOB. [DyaMHa He UMeEeT KIs,
HO pEOGpa MaTONOABHXHBI {(IbIXaHHE 3a CYET AHMadparMbl) WIH Aake XECTKO cpacTa-
wrTes (y noakosoHockx, Rhinolophidae), II naneu xucti npumeikaer x 111 1 3ameTHo
penyunpoBaH. ¥ 6yporo ywaHa (Plecotus auritus, puc. 179, 5) u3 caMoro KpymnHoro
ceMerictBa [agkoHockle neTyune MUK (Vespertilionidae) yln 10CTHRAIOT MONOBHHLL
ITMHKL TeNta ¢ XBOCTOM. Mavas ipeneNbHas Macca Tena (Ha MOPANOK MeHbIas, YeM Y
TITHLL), BUIHMO, OTIPEAENIAETCA HE TOPOKAMH KOHCTPYKLIMM Tella i GH3IHONOTHH, a He-

THIO s orp Ppe3epBa MOLLIHOCTH JUA O6ECNeYeHHs MOTHO-
UEHMBIX NIETHBIX KaYECTB GEPEMEHHON CaMKe. FTHM KE MOXHO OGBACHHTL PERYKIHIO H
CrEUHANHIALMIO JAMHHX KOHEUHOCTEH, IORTEKIIHE YTPATY CNOCOBHOCTH DYKOKPLLIBIX
X Ha3EMHOMY NEPEMBHXEHHIO.

Otpsp, Tpy6kosy6bie (Tubulidentata)

Brutiouaet ofiHO ceMeRCTBO ¢ ONHHM BHIOM — TpybKoayGom (Orycteropus afer,
puc. 179, 7, macca Tena 50— 82 Kr), HacensAIOLMM IKBATOPHANBHYIO YacTh, @ TAKKE
HEKOTODBIE BOCTOYHbIE H KXHbIE DETHOHbI AQPHKH. HeXOTODRIMY YEPTAMU CTPOCHHS
TIOXOX Ha MYDaBbEIOB — YIUIKHERHO! MOPAOH C YIKMM POTOBBIM OTBEPCTHEM K IIHH-
HbIM TOHKHM fI3BIKOM, COKPaLIEHHONA 3yGHON dopMyoit co cTonb4aThIMu 3y6aMu Gea
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IMATH K KOpHeH (¢ POCTOM), Kp: KPEMKHMH KOITAMH Ha NEPEIHMX

TAX ® T.1. Ha MM JaHHBIX CPABHHTETbHOM AHATOMUH H MONEKYNSP-
HOW reHETHKH TPYO6K03y6a CYHTAIOT PEIHKTOBBIM BULOM, GNMIKAM K PaHHHM dopmam
KOMBITHBIX MACKOTHTAIOUIHX.

O1paa NaHroAnHsl, nam Sweps (Pholidota)

EzuHcTBEeHHOE cemercTBo {Manidae) o6bennHsieT asa pona. benoGpioxu#t naHronnH
{Manis tricuspis; puc. 179, 8) obutaeT B IxpaTopuansiolt  Boctounolt Adpuie, apy-
ro# — B KOxuo#t Asnu. [TuTasch MyPaBbIMH M TEDMHTaMH, fALLEPS], KAK W MYPaBbeisl,
nuuzers! 3y6os. [THILY NEPETHPIOT B MYCKYNbHOM OTAe/e Xenyaxa. MypapeitHHKK K
TEPMHTHHKH BCKPbIBAKOT MOLIMBIMH KOTTAMM Ha NEPENHHX KOHETHOCTAX, HACEKOMAIX
COGHMPAIOT ¢ MTOMOLLBIO TOMKOTO THNKOTO A3BIKA, CIOCOGHOTO BHUIBMIATECA Ha 70 eM.
JInuHHBE NPOIONLHBIE MBILIULI A35IKA TAHYTCA BHYTDH OT caMoro Taja. HapyxHbtit
HeLyAHEIA TOKPOB 06PA30BAH MIOCKHMH KEPATHHOBSIMH KONMAYKAMH, HALETHIMH Ha
IHAYMTENBHO GoNee KOPOTKMI BLICTYN KOpHyMa. Ha 6pioxe M BHYTpEHHEH CTOPOHE
KOHEYHOCTed YellyRHbIH MOKPOB OTCYTCTBYET. JeTEHBII POXAAETCH IPAUMM.

O1psa Mpumarel (Primates)

Paanuuaior 13 cemeiicrs, o6vennHsownx A0 200 BHAOB (¢ MaccoM Tena ot 60 r go
175 kr). BonbLIMHCTBO BEAET ApeBeCHDBIA O6Pal XHIHH, OBNANAET KOHEHHOCTAMM XBa~
TATEABHOIO THMA, XOPOLIO PA3IBUTLIM GHHOKYASIPHBIM IDEHHEM € TPEXKOMIOHEHTHBIM
LBETHHIM BOCTIPHUATHEM W XOPOIUHM CiyXxoM. OGOHSHHME, HATIPOTHB, PAa3BHTO [LIOXO,
KaK 370 06bIYHO GbiBaeT y ApeBecHbix ¢opM. Bk OTHOCHTENbHBIH 06BEM H CHIBHO
BBIPAKEHA CKNANYATOCTh KOPBI NQNYIIApHA KOHEYHOro Mosra. [Tanbubl CHabXeHsl Ha
KOHUAX [UIOCKHMM HOTTAMH BMECTO KOTTEH, HMXHHE NOBEPXHOCTH NALOHER M cTON
NOKPBITE! NAMALIAPHEIM Y30POM, TOBBILIAIOIKM IMNKOE TPEHHE NaTl NPH XBATaHHH.
JInsi TpHMATOB XapaKTepKbl ANMTENbHbBIE CDOKH HOCTH, T HBIH
NepHON MOCTHATANBHOIO BOCIMTAHMS M OBYYeHUs, CIOXKHEIE GOPME COUMANTLHON
OPraHH3aLHHN M IIOBEAEHHA.

Npeacrasutent noaotpsaaa [onyo6esssnn (Strepsirrhini), BKAOYaKOLIErO WECTB CO-
BPEMEHHBIX CEMENCTB, PacNpOCTPaHeHDb! B TPOTIMYECKHX 30HaX ADPHKH (cemelicTpa
Tanarosbie ¥ YacTs Jlopuesbix), 1Oro-BoctouHolt Asuu {octansHsie JlopHeBbie) H Ha
Mazarackape (4eTblpe CeMeACTBa NEMYpOB, BKJIIOYas PYKOHOXKY). BeesimHsie, Ha-

PacTHT ble, B BOJIBIIHHCTBE IPEBECHBIE, HOUHbIE, XOTA eCTh
AKTHBHBIE B CBETIOE BpeMs CyTOK HanpuMep nemyp BapH (Varecia variegata, puc.
179, 9). P (Daub , MAcCa OKONO 2 KI} pa3blcKM-

BAET JIMYUHOK BHYTPH CTBONOB NEPEBbEB H 6aMByKa Ha CNyX, NPOTPLI3aET APEBECHHY
NapHLIMHM pe3UaMH (KaK Y TPbI3YHOB) M M3BMEKAET NOGBIYY CMELHATHINPOBAHHBIM
I11 nanbleM KHCTH, IIHHHBIM TOHKHM H XECTKHM {«CyXHM»).

Moaotpsaa O6esbansl (Haplorhini)

Bonee MpoABUHYTLIE MpUMaThl, OGBEAMHSAEMbIE B CeMb CeMelicTB. [MasHula oT-
Le/IEHa OT BHCOYHOR cr neper Ic MO3T H MO3roBan
4acTh Hepena YBenMyeHb!, NULeBas YacTk yKopodeHa. [TONOTpsUL AeMMTCA Ha TpH TPy~
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M5l — JONTONATOB, UIMPOKOHOCKX 0GE3LAH M YIKOHOCBIX 06€3baH. EANHCTBEHHBIA
COBpeMEHHbIH pon nonronaTos ( Tarsius, Ko ceMyu BUOOB Maccoli 80 — 150 r) wacenset
ocTpoBa KOro-BocTouHOM A3uM. DTH HOYHBIE IBEPBKH NOBAT HOGBINY {MENKHUX XKH-
BOTHBIX) pykamu. HUx orpomHbie rnaza o6pawieHbl BMEPEN, CTOMA CHIBHO BBHITAHYTa
3a C4ET KOCTEH MPEANTIOCHB! {YHHKATBHBIA Cyyait cpel MaekonuTalolHx). [pynna
o6e3bsH Hoporo Caera, BiX (Platyrhini) o6 0 CeMeHCTB, B
OCHOBHOM AHEBHBIX POPM, TAKHX KaK HIPYHKOBEIE (06bIKHOBEHHasA UrpyHKa Callithrix
Jjacchus, Macca Tena okono 330 1, puc. 179, /0), KanyunHOBbIe (CPEOH KOTOPBIX BRIAC-
JIAETCS PO HOYHBIX OBEIbSIH — MHUDHKHUHEL A0LUS) ¥ XOATOBLIE (K KOTOPBIM OTHOCATCS
M naykoo6pasHbie 06e3bsiHb Ateles, n peByHbl Alouarta). CemelcTBO MapThiLKOBbIE,
camoe KpyrnHoe cpeoH 06eabiH Ctaporo CeeTa, YakoHocsie (Catarrhini) — 1o 21 posa.
Mx xBoCT He GbiBaeT xpataTenbHbIM. CeMeHCTBO BIUTIOYAET MoaceMetcTBa COGCTBEHHO
Maprtbiwkoseie u Kono6ycossie. MapTbiwke (Cercopithecus) o6uTaioT B Adprke
oxHee Caxapbl, Makaku {Macaca) — B FOXHOM! A3NK (B YaCTHOCTH, MaKaK-peayc
M.mulatra), CesepHoit Adpuke # Ha lore EBponel, naenane! {Papio) — B Adprke.
OcoboMy CeMeRCTBY IPHHALTEXAT 6TH3KME K 4eN0BeKo06pa3HbIM 06e3baHamM THE60-
Hbt (pon Hylobates), oburatenn HOro-BoctouHolt Asun. OHM BLIZEASIOTCH KPaltHUM
Pa3BUTHEM ANaNTalUHMH K NEPEMELUCHUIO B IPEBECHOR KPOHE Ha pyKax (Gpaxuaumi)
M aKyCTHYeCKOW KOMMYyHHKauuK. HakoHeu, TpH pona TOMHHHA HACERAIOT 3KBATO-
praTbHylo Abpuky (wumnanse Pan, ropunna Gorilia) n Bonblune 30HACKHE 0-Ba
(opaHryTan Pongo).

O1psa XuwHbie (Carnivora)

Bictioyaer 11 ceMeitcT 1 okono 270 BHIOB, T. e. HEMHOHM Gonee 5 % OT BCeX HbIHE
JKMBYUIMX MITEKOTIMTAIOWHX. B HacTosilee BpeMA B COCTAB 3TOTO OTPAAA BIUTIONAKOT K
nactoHorux. 1o ctporum T M, OOB TIONeHel oka
NapadHACTHIHbIM (TPONIOULTH OT PA3HLIX CEMENCTB XHILHBIX) H [TOTOMY JIHUIb YCIOBHO
MOXET CUMTATCH EAMHBIM TAKCOHOM. OTpan XHIUHbIE MOAPAIIENSAIOT Ha ABA TOOT-
psga — Col ie 1 K 1e. OueHb [ Mo [
macce Tena — ot 150 r {y nacku) no 1 T {y Gesioro MeaBeas) U gaxe 3,5 T, ETH HMETH B BUIY
YLIACTOTO TIONEHA — MODXa. PacnpocTpaHeHs! OHH BCECBETHO. XOPOLIO Pa3BUTLI BCe
opraubl vyBcTB. B 1nddepeHunpoBaHHON 3yGHOI CHCTEME MNOTOANHLIX BHAOB {CM. PHC.
169, A} BLLIERSAIOTCS KPYITHbIE KIBIKH, TPEAHA! A HO6BIYH, H
wEYHbIE (XMUIHHYECKUE) 3yGul (Pmg W m, ) ¢ peXyliMMH TPeGHSIMH, PACCUHTAHHBIMH Ha
PaIPE3AHHE CBAIOK, CYXOKHIHA H PAIPYLICHHE KOCTeR. Y BCRRMHBIX, HACEKOMORIHBIX
M PACTHTENLHOALHBIX BHAOB LIEYHBIE 3Y6bI YTPAUHBAIOT DEXYLUME KDOMKH M TPEBpa-
WAIOTCA B NABAUIHA HHCTPYMEHT. B GQIBLIMHCTBE BEyT ONUHOUHBIR 06pa3 KHIHH, HO
Psilly BUIOB NIPHCYLIH CIOKHBIE GOPMbI COLMATLHON OPraHH3aLINH.

Bonee pasnoo6palnsl npeacTasuteny nomotpaga CobaxononobHsie. CemeiicTeo
Tcoprte (Canidae) o6neannset no 40 Bunos ¢ Maccolt Tena ot | kr 1o 80 kr. Cambrit
MENKHH cpenn HUX — 3T0 eHex { Fennecus zerda), HOUHOI! HACEKOMORAHBIA OBHTATENL
necdanbix nyctsiHe C Adpuxy, M JIUCHLLY, HO C OTPOMHBIMH
ywamu. Cambiit kpynHeili — ponk {Canis {upus). Cemefictro Menpexsu (Ursidae),
HMEIOLIEE PONCTBEHHDBIE CBSIN C CHBYYAMH H MOPXKAMH, BKTIONAET COBCTBEHHO Mel-
Beflefl, YUCTO ToTOANHbIX {Kak Genslit Mmeasens Ursus maritinmus) N BCEADHBIX, KaK
YEPHRIR, Mnu rumanaickui, measennb (Ursus thibetanus, puc. 179, 717). 3vameHnTan
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Gonvwas nauna (Alluropoda melanoleuca) YHCTO pacTHTeNbHOANHA. Bypbili Menseab
(Ursus arctos) moBGONBITEH HIMEHIHBOCTBIO Pa3MepoB — OT 80 Kr Macchl Tena (ropst
Ilenpansroit Aanu) no 800 xr (Kamuartka, Asnsicka). ¥ npeactasutenel cemeAcTBa
KyHbu (Mustelidae) — kak npasiio, UTHHHOE rHBKOe TYIOBHILE NPH OTHOCHTENLHO
KOPOTKKX KOHEHHOCTAX. [Ipenrnonaraiot, uTo ApeBHHE KYHBH JaNH Ha4yano ceMeHCTBY
Hacroswne monenn. Macca tena — no 32 xr (y pocomaxu Gulo gulo). B ocHoBHOM
YMCTO TUTOTOANHEI, CTICLMANKIMPOBAHb B UXTHOGhArHK (0BBIKHOBeHHas BbApa Lutra
futra) win nor GEHTOCHBIX MOP uHbIX (Kanau Enhydra lutris),
Ho wiA cobons (Martes zibellina) BaXHbl PaCTHTENbHbIE KOPMa — KEAPOBbIE OPEXH.
PacnipocTpaHEéH NaTEHTHBIM NEPHOA — 3ANEPNKKA UMILIAHTALMM NOCHE CMAPUBAHMS
{neToM) KO credylole BECHbL.

Cemeiicteo 'nerosbie (Hyaenidae, Macca Tena 25 —80 kr) OTHOCHTCH yXe K NOIOT-
pany Kowkonono6Heie xH1HbE. 3To obHTalolKe B Adprke # KOTo-3amanHol A3Hu,
o6nanaTen KPYMHO# TONOBBI ¢ YPEIBLINANHO CHIBHBIMK YESIOCTAMM; NEPEAHHE KO-
HEYHOCTH JUTHHHEE 3AMHHX, YTO COINAET XAPAKTEPHBIA CHAYIT. S PEKTHBHBIE Maganb-
LIKHKK, CIOCOBHBbIE K aKTHBHOI 0XOTe, 0COBEHHO NATHHCTasA rHeHa ( Crocuta crocula),
XKHBYILAsA CEMEHHBIMH TDYNNTaMH — KJIaHaMH — € XECTKO! COLManbHOM CTPYKTYPOi.
B oCHOBE €€ JIEXHT BBICOKAA arPECCHBHOCTb CAMOK BCICACTBHE MEPeHIBhITKA Y HUX
MYXCKOTO MOJIOBOTO TOPMOHa, Aaiolero noGoyHbii 3ddekT B BUAe My*enonobHolt
moposorii reHuTanit. CaMUBl XHBYT OAMHOYHO, BHe Ki1aHa. Hanbonee obiupHoe
H apXaMyHoe CEMERCTBO CPeaH KolukonoaoGHbix — 310 BuBepposbie (Viverridae —
LUMBETH M TEHETHI), CPEAHMX Pa3Mepop obHTaTeny jora EBpasun u Adprxu. [Ipexae
cloga BKJIKOUANH ¥ MaHTycToBbIX {Herpestidae), Ho nmoaxe oTABANAM H3-32 X OBHapy-
KEHHOTO CXOACTBA C THEHOBBIMH.

H BB T XWILHHKAMH B OTpAge cunTaloTes Kowayby
(cemeitcteo Felidae), pasHoo6paaHsie no pasmepam Tena (macca ot 2,5 no 300 kr) u
noapaageTieMble Ha 3 Ipynmbl — METKHX KOLUEK, KaK 0GUTAIOUIHiA B MYCTIHAX KapaKan
(Felis caracal, puc. 179, 12), XpynHbIX KOLIEK H renapaa. Bce oHM UCKIIOMHTENBHO
TUOTOARHBL. Jo6bIuy HE NPECNEAYIOT, 3 CKPAbiBAIOT, TOC/IE YETO HACTUTAIOT KOPOTKHM
PbIBKOM M JIOBAT NEPEAHUMH IANAMH C OCTPBIMK BTKHBIMY (32 CY€T Nepepairubanus
KOHEYHBIX hanaHr) KOrTaMH. YeniocTu, Ke TONbKO WIS u
pac IOBBIYH, YKOD , YHCTIO 3y6oB 0. WHaye oxoTHTCA Tenapa
{Acinonyx jubatus), HacTHraoWNiA No6bYY B pe3yNbTaTe KOPOTKOTO NpecaenoBaHMs
{Ha AMCTaHUMH B HECKOMBKO COTEH METPOB) C PEKOPAHOM TS HA3EMHBIX NIO3BOHOYHBIX
ckopocTbio {Bonee 100 kM/4). Crieunani3auym B CKOPOCTHOM 6ere NOAYHHEHA BCA ero
OpraHU3aLUsA, KOTTH He BTAXHbIe. CaMbilt 06WHpHBIH pon — Kouuky (Felis) — o1 8 no
30 eunos. JIpyrvie u3pecTHble poabl — Poick (Lynx), [lyma (Puma), Upbuc (Uncia),
HaxoHeu [NaHTepa (Panthera) ¢ YeTHIpbMA Haubosee KPYNHBIMY Baamd. Cpeau HUX
nes (P. leo) OTAMYAETCA BBICOKOA COLMANBHOCTBIO — XHMBET ceMelHbIMH IDYNMaMH
{npainamu).

U3 tpéx cemelcTs, COCTaBAABLIMX Mpexae oTpan JlacToHorue (Pinnipedia), Cusy-
yépnle (MK YwacThie TioneHu, Otariidae) u MopxuHbie {Odobenidae) cuntaorca no-

APEeBHHX aH TioneHel (cemelicTro Phocidae) camkarr
C MpeAxaMy KyHBUX. B LeioM 3T0 06bennHeHHe BKTIOYaeT 32 BUAa, HACRNAIOLUINX BOAK
ADKTHKH, AHTAapKTHKH, NO6epexb ATNAHTHYECKOTO, THXOTO OKEaHOB M HEKOTODLIX
BHYTPEHHHUX BofoemMob {02, Baitkan, Kacnuit). M %} 0 XMpa
COCTABJIAET 10 YETBEPTH MACChl TEA XXHBOTHBIX. KotieuHocTi npeobpasoBakbl B 1aCThI,
XBOCT PEAYUMPOBaH. YIIACTbIC TIONEHH W MODXHHbIC [UISf IEPEMEILIEHHA Ha CYILE HC-
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TIOJIBIYIOT KOHEYHOCTH, HACTOAUIHE TIONIEHM ON3AKOT HA GPIOXC, TNPOABHIAACH TONBKO
32 CYET BOTHOOBPA3HOTO M3rHGaMMs Tena B BEPTHKAIBHON IUVIOCKOCTH. 3y6Hl, 32 HCKITIO-
4YeHHEM KIHKOB, YMEHDBIIEHB! B Pa3IMEPAX H YNPOLIEHE! N0 (hopMe. YIUHbIE PAKOBHHAI
TAKKE PENYUMPOBAHM, 3 Yy MODXEH H HACTOAUIMX TIONEHEHR TNOJHOCTBIO OTCYTCTBYIOT.
TIHuTa10TCA B BOME, NOBAT MENKYIO PHIBY M GECNOIBOHOYHBIX KAK KONbYaTas Hepna
{Phoca hispida, puc. 179, 13}, y oBHTalOIIETO NMPKYMNOAAPHO B aHTaPKTHYECKHX
BOZAaX MOPCKOTO neonapna (Hydrurga leptonyx) BaxXHyo IOIO PallMOHa COCTARIAIOT
NHHIBHHB! M MEJIKHE TIONEHH, MOpPX {Odobenus rosmarus) «BCNaxHBaeT» AHO CBOMMH
BUBHAMHM U NOTpebseT GeHTOCHBIX GECNIO3BOHOUHBIX, XOTS HEKOTOpPble OCOGH TakxkKe
MEPEXOMAT K XHIHMYECTBY. Pa3MHOXAIOTCA TIONEHH HA CYILE WAH Ha JILAHHAX.

Otpsaa Kuroo6pasHeie (Cetaceaq)

Bumodaer asa nopotpsua {Yeatble kiuTsl, Mystacoceti, H 3y6atble kuThbl, Odomntoceti)
¢ 78 Bumamu. Macca Tena ot 23 kr 40 160 T {npu 30 M WIHHK). MCKIOYUTENLHO BO-
MHBIE XHBOTHLIE, BCTPEHAIOLIHECA BO BCEX PETHOHAX MMpOBOTO OKeaHa. Ml3pecTHb!
TaKXe YeThIpe MPECHOBOAKbIE GOPMbI 3y6aThix KHTOB W3 pek KOXHOM AMEDHKH K
IOro-BocTounoi Aauu. O6nanaior o6rexaemMoit hopmoit Tena, a Taxke Cnoco6GHOCTbIO
HBIPSTH Ha 60MBLUYIO LIYGMHY (20 1,5 KM) M ocTaBaThcs Noa Bomoit fo 1 yaca. [epen-
HUME KOHEYHOCTH NMpeobpaloBasbl B MIABHMKH, JalHHE NOMHOCTBIO PENYLHPOBAHI,
IUMPOKMA XBOCTOBOM TUIABHMK JIEXHT B FOPUIOKTANBHOMR TUIOCKOCTH M COBEplIaeT
BEPTUKANLHbIE IBHKEHHA. Y MHOTHX BHIOB NPUCYTCTBYET CIMHHOM [NaBHMK, KOTOPbIA,
KaK M XBOCTOBOR, He MMEET ONOpHOTO cKenteTa. LLIERHBIR OTIeN N03BOHOYHHKA CHIIBHO
YKOPOHEH K HETUGOK, HO BKTIOYAET THNHYHBLR /U1 3Bepedl HABOP M3 CeMM MOIBOHKOB,
6YKBANLHO NUCTOBHAHbIX. LLIMTOBHAHBIA XPALL TOPTAHH M HAAFOPTAHHUK B BIRE KNI0Ba
BCTAaBJIEHb! Y KHTOOBPa3HbIX B OTBEPCTHE BTOPHUHDBIX XOaH H NPHXAThI MATKHM HEGOM,
6narogaps 4emy ABIXaTebHbe NYTH HIOMMPOBAHB! OT BeAymweH B MUIIEBOR NONOCTH
TIOTKH. LIepCTHBIA NOKPOB M YILHbIE PAKOBHHbI OTCYTCTBYIOT. ¥ 3yGaThix KHTOB QMH-
CTBEHHAA HO3PA OTKPBIBACTCA B BHIE «bXaNas Ha Makyllike. [TpH MOMOLLM OKPYXEH-
HBIX JTMLIEBOM MYCKYNATYDOR BOMYUIHBIX KAMED (BBUTIAYMBAHMA KaHANA HOMPH) OHM
TIPOM3BOMAT MHTEHCHBHAIC IBYKH BHICOKOM HACTOThI, HCMOMB3YEMbIE JUIA OGLUEHHA W
IXQIOKALMH (DAl OPHEHTALIWH H B OXOTHHHBHX LENAX). Pa3BuTas 38yKOBas CUTHATH-
JaUMSA TPUCYLLA TAKXKE YCAaThIM KHTaM. [ON0BHOM MO3T y NpeacTaBuTeNei 06OUX Moz~
OTpsSLA0B i, CTOXHO OPTaHH: 1. TONCTRIA T [ CTOM KMPa CTYXKUT
3¢ $HEKTHBHBIM TEILTOHIONATOPOM M CMOCOBCTBYET 06TEKaeMOCTH Tesa. 3y6bl MeNKu
M Y MHOTHX )OPM 4PEIBHMAMHO MHOTOYMWIEHHB (00 240 wTyK). EAMHCTBEHHBII No-
HaCTOALLEMY KPYTTHBIN NPEACTABKTENb 3y6aThix KHTOB — Kawanot (Physefer carodon,
macca Tena 10 50 T npu winHe 10 20 M), P y6uHa H I TeSIBHOCTL
NOTpyXeHHs (M. paHEE) NIOIBONAIOT EMY OXOTHTBCH Ha TMIZHTCKHX I/YGOKOBOIHBIX
Kansmapos. HecopasMepHo KpyIHy:o TonoBy KalianoTa, KOTOpast BMeIaeT OrPOMHbii
CNEePMALETOBbIA MELIOK, CUHTAIOT TIOTLIABKOM, Bbl KHMTa Ha 1o-
BEPXHOCTb, EC/IM 3a11aC KUCIOPONA HCCAK Y HETO Ha GOMbLIOK IySHHE.

CyLIECTBYIOT HECKOILKO BUAOB HEKPYTHAIX MPECHOBOAHBIX PEYHBIX H O3EPHBLIX
nenbPHHOB, YacTh KOTOPbIX NPHHAILIEXUT OTAEIBHBIM CeMeicTaM. B camoe o6wump-
Hoe cemelicTBo oTpsina — densgrHosbie {Delphinidae) — BXogAT AeNppuH-6e10604Ka
{Delphinus delphis), camsi KpynHbift U3 AenbdrUHOB KacaTka (Orcinus orca, Maccolt
10 9 T 1 AnvHoM 0o 10 M) u ap. YcaTble KMThl 6€33y6bl, OHH TIMTAIOTCA KPHIEM H
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JPYTUMM MaCCOBBIMHM MENIKHMK OPTAHH3MaMH, OTUEXHBAA HX H3 BOABI PH MOMOLIK
0B6Pa3IoBAHHOTO SKHTOBBIM YCOM» BHABTPA. 3TO Ba PAA TPEYTOMBHBIX ONEPEYHBIX
POTOBBIX IUTACTHH {OT MOIYTOPa 0 HECKQJILKHX COTEH Nap), KOTOpbIe CBELIHBAIOTCA C
HEBa M paIMOUAIEHbI IO BHYTPEHHEMY Kpalo B BUAe 6aXpOMBI, COBMECTHO hOpMUPYA
CIUIOWHO! BOTOKHHCTHIH CToR. KMT 3aXxpaThiBaeT MOMHLIN POT BOAbI BMeCTE ¢ IO6bIYER,
TI0C/IE HETO 3AKPHIBAET €0 H AILIKOM BLLIABIHBAET BOAY. OcOGEHHO 06BEMHCTA POTO-
Bas NONOCTD ¥ TIONOCATHKOB, O6TanaTenedi MHOTOYKHCIEHHBIX POAGTBHBIX CKIATOK HA
6PpIOLIHOM CTOpPOHE NMepefHel YacTH Tena, HampKMep y rony6oro kuta (Balaenoptera
musculus, puc. 179,°14). Cepbifl XHT (Eschrichtius gibbosus) BcnaxuBaeT HUXHeR
YENTIOCTBIO [IHO, MOCIE YETo OTLEXHBAET U3 BONBI MONHSTRIX GEHTOCHEIX KMBOTHbIX.
Pa3MHOXAIOTCA KPYNHbIE KMThI pa3 B 2 roaa, POXAAA MOC/E MUTMTENBHON GepeMeH-
HOCTH (MPUMEPHO | roa) eANHCTBEHHOTO OTHOCHTENBHO KPYTTHOTO AETEHBIILIA [UTHHOM
OT MATOR OQUTH IO TPETH TENa MaTepH.

O1psa Cupenbi (Sirenia)

B opsane CupeHb! 1Ba CeMEHCTBa C YeThIpbMA BUIAMH. Macca Tena morous ( Dugong
dugon) coctannsieT | T npu wikHe 10 M, B UCTOP! BpEMSA
KOPOBa, BEPOATHO, LOCTHTalla Macchl OKOJIO 3,5 T 10 M wnnHbl. JIOTOHH HacensioT
npubpexHsie Boabl HHanbickoro u Trxoro okeaHoB, a namanTuue! ( Trichechus) —
yeTbeBhie yuacTxH pek LieHTpansHoit, KOXHOIt AMeprky 1 3amansod Adprku. Popma
Tena ofTexaemas, XOTA M MEHee CTPOMHAA, YeM, HAaTpHUMep, Yy denbbyHos. CHpeHA
OGHAPYXHBAIOT NPH3HAKH KOHBEPTEHTHOTO CXOACTBA ¢ KHTOOGPAIHBIMU {PEyKUHS
3AHMX KOHEYHOCTEH, TOPHIOHTANbH LI XBOCTOBOR NABHKK, HOJIPH Ha BEPXHENH
NOBEPXHOCTH MOPAb] H T.A.) H JIACTOHOTHMH (KODOTKHe BHO6DHCCEE Ha BepxHei rybe,
GHBHH Y CAMLOB, HaPYKHOE CTYXOBOE OTBEPCTHE GEd YILHOR PaKOBMHBI M T.1L.), XOTH
IBQTIOLHOHHO CENHXKAIOTCA ¢ XO60THHIMH. TTHTAIOTCA BOXHOR PACTHTENBHOCTRIO. 3y6nl
KGO MOCTOAHHO CMEHRIOTCR MO Mepe CHAILMBAHUS (Y TAMaHTHHOB}, MHE0 o6nanaoT
HeOorpaHHYeHHBIM PpOCTOM (Y MIOroHeH). CHpeHbl CJTOXHBIM MHOT IM
KENTYIKOM K 4 AHO THHHBIM K¥ oM. [IepKaTCA TapaMu HITH CeMERHBIMH
TPYNMaMH, AKTHBHb! HOYbIO.

O1psa Xo6orHuie (Proboscidea)

CoXpaHHAHCH MHWb [BA BUAA, OTHOCALIKXCA K ONHOMY CemeHcTsy. B MuoueHe
POLCTBEHHHKH COBPEMEHHBIX XOBOTHEIX MACEANH BCE KOHTHHEHTEI, 32 HCKTIOYEHH-
eM AHTADKTHIL ¥ ABCTPaIHH. COBPEMEHHLIE CNOHBI — CaMBIE KPYMHbE HaJeMHbIE
MJICKOTIMTAKOILHE, Wit cnon (L d i ) — A0 4 M BLICOTHL M 4O
7,5 T maccnl; nHAMACKUE cnou (Elephas maximus, puc 179, 15) noMeHslie — 10
3 M BBICOTH! M 00 5 T Maccht. CTon6006pa3Hbli XapakTep KOHEUHOCTEH MOMOTAET Bbl-
ZIePKHBATh COMABAEMBLIC BECOM HArpyIKH. Jlaxe IpH CaMOM CKOPOCTHOM IepeABHKe-
HMH CIIOHOB (BBICTPHIH mar — g0 60 KM/} XOTs Gbl ONHA M3 KOHEYHOCTEN COXpaHSAET
KOHT2KT ¢ cybeTpaToM. [Tanbubl KHCTH H CTONBI PAacXOAATCH B CTOPOHBI, OXBATHBAA

yio M p OKPYIYI0 ONOPHYIO TUTOLIAT -
xy OHa OrpaHHYHBAET NMOTPYXEHHE KOHEUHOCTH NPH ABWKEHHH 10 TOTKOMY IPYHTY
H, YTO OYEHL BAXHO, OGNEryaeT ¢é OTphIBaHME, NOCKANLKY CYXKAETCA NPU MOTHHMA-
HHH, BIYCKas B JIYHKY BO3IyX. X06OT, IPOM3BOAHOE HOCA M BEpPXHEH rybel, no Beelt
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JUIMHE MPOHM3IAH IBYMS HOCOBBIMH XoZaMH. 3yGHas CHCTeMa PEldyLMPOBaHa [0 ABYX
BEPXHHX pe3LoB, 06pasyollliX GHBHH, H OAHOTO IIEYHOTO 3y6a B KaXKAOH MONTOBHHKE
HEMOCTH (MMEIOLLETO LECTb CMEH). BTOT 3y6 MMeeT BBICOKYIO KOPOHKY M3 MHOTHX
TIONEPEYHBIX IEHTHHOBLIX NJIACTHH. [NaBHLIA KOPM CIOHOB — JIUCTLR X TOHKHE BETBH

I MOJT OT, 6071B1U0M Maccolt (40 5,5 KT) M CHIBHO Da3IBHTOM
CKNATYaTOCTBIO KOPbI NEPENHETO MO3TA MPH 3HAYMTETLHOM OGBEME BHCOYHBIX dONEH
(OTBEYaIOIMX 30€Ch 3 NaMATb). CNOHBI XHBYT CTANAMM HI HECKONBKMX IECATKOB
CaMOK ¢ OETEHBILIAMH ¢ YETKOI HepapxHyeckolt cTpYKTypo#t (co crapluel camkolt Bo
rnabe). CaMUbl AEPXATCA OTAEBHO BHE NEPHOLA Pa3MHOXEHHA. CIIOHB HMEIOT CaMble
IUTHTENBHBIE CPOKH GepeMEHHOCTH — 18 —22 Mecsiua.

Orpsa AamaHe (Hyracoidea)

EQMHCTBEHHOE CeMEHCTBO C HETBIPbMSA BHAaMU; BCTpEHalOTCA Ha lore [lepenHeft
A3nu 1 1o Beelt Adpuxe. HeGonbiuue XuBoTHEIE (20 4,5 KI) NJIOTHOTO TENOCHOXE-
HHfA, 6ECXBOCTBIE, C KOPOTKOIH 1Ieel; cilerka BHITAHYTas MODAOYKA ¢ PacILENnIeHHOA
BepxHeH ry6oi. B KMCTH N4Tb naibLeB, H3 KOTOPBIX TOIBKO YEThIpe ASHCTBYIOLIMNE, 3
B CTOINE — HETBIPE, H3 KOTOPAIX BHYTPEHHHMA CIUIEHO yKopoueH. I1 nanen cronst — ¢
KOFTEM, KOTOPbIA HCIIONBIYETCH JUTS PACHECHIBAHHS MEXA, HA KOHUAX OCTANbHBIX Malb-
11eB — IIOCKHE, TIOXOXHME HA KONBITIA HOITH. 3BEPLKK PACTHTENLHOAAHbIE, NHEBHBIE,
MaTypoHaTHule. CKanucThA namau (Procavia capensis, puc. 179, 16) XuBET B KaMeHH -
CTBIX POCCBITIAX ¥ Ha CKANaX. 3BEPLKH YKPHBAIOTCA B €CTECTBEHHBIX NONOCTAX M POIOT
Hopei. ITo NIpOHCXOXAEHHIO JaMAHOB COMMKAIOT C XOBOTHEIMH.

O1psa HenapHokonbiTHeie (Pefissodactyla)

CoBpeMeHHble BHAb 3TOM0 OTpAAa {Bcero 18, ¢ Maccol Tena 0o 3,5 T) O6BEAHHSAIOT
B TpH ceMeftcTBa (JlowanuHble, Tanupossie ¥ Hocoporosrie). Betpewalotes B Boc-
TouHON W IOXHO! Adpuke, [Tepeaneit, Cpennet n BentpansHolt Asum, HHaokuTae,
Manaitauu, a Takke B LeHTpanbHo# K IOxHON Amepuke. Ha xaxnofl KOHEYHOCTH
byHKUMOHHPYIOT 1160 TPH, NMbo enMHCcTBeHHbIR 11T maneu. B 3y6HbIX panax coxpa-
HAIOTCA PE3LIBI, KNBIKH PEAYLUMPOBAHbI HWIN OTCYTCTBYIOT. B hopMUPOBaHHK XeBaTens-
HOM MOBEPXHOCTH YYaCTBYIOT KaK NMPEIKOPEHHBIE, TaK M KOPEHHbIE 3yOhl, HMeloLIMe
Y MHOTHX BBICOKYIO KODOHKY. BCe BHIBI YHCTO PACTHTENBHOMUIHBL. KeNynok npocTol
OpMBI, NepeBapUBAHHME KIETYATKM HOCTYNHO CaGo M NPOMCXOAMT B OCHOBHOM 33
CHET CHMEMOHTOB B CNIEON KHIUKe. [ONOBHOW MOIr OTHOCHTEILHO HEBETHK, HO KOpa
KOHETHOTO M03Ta 0BPAIYET CNOXKHEIR Y30p GOPO3N H MIBWIMH, OGOHATENBHEIE 1OTH
XOpOLIO Pa3BHTH. MaTKa NPUMHUTHBHOTO ABYPOTOTO THNA. JeTEHBILIH, KAK M ¥ APYITHX
KOMBITHBIX, POXIAKOTCK XOPOILO PAIBUTHIMH (MAaTYPOHATHHI). TanupoBbie (ceMeRCTBO
Tapiridae, Macca Tesia no 200 kr) pacrpocTpaHeHs! B LieHTpanbHo# u IOxHON AMepuke
B IOro-BoctouHolt A3uu. Bep: ryba u Hoc B Heb O TOOBHXHBIH
x060T. BAMIKK K HOcOpOraM, CBOMM OGNHMKOM BOCNPOW3BOAAT MX MpeAnoNaraeMsix
npeakoB. Hocoporoseie (ceMeitcTeo Rhinocerotidae) A0CTHIAIOT MOYTH PEKOPAHBIX
PaIMEPOB [NA COBPEMEHHBIX IBepeft ¥ Macchl Ao 3,5 T. Koxa noutw 6e3 Bonoc, por
Xe CBOHM MaTEPHATOM HANIOMHHAET CTONKY CKAeeHHbIX Booc. [UIMHa nepeaxero pora
y Gesoro Hocopora {Ceratotherium simum, puc. 179, [7) MoxeT AocTUraTh 160 cM.
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Cemeitcteo JlowanuHsie (Equidae, macca Tena 120 — 350 xr) BKIKOYAET TONBKO OOMH
COBpeMeHHbIHt pol Equus ¢ 8 — 11 BUAAMK (4BA MAH TPH BBIMEPIH B HCTOPHYECKOE
Bpems). I1o cnmoco6HOCTH K ATHTENBHOMY GEICTPOMY 6€ry M B HEKOTODRIX APYTHX OT-
HOLUEHMAX JIOLIANH OTHOCATCA K Hanbosee NPONBHHYTEIM KONBITHLIM. [1IEunbIe 3y6EI
C BBICOKO/ KOPOHKOW aqanTHPOBAHE K YCKOPEHHOMY HIHOCY, HO CNOCOBHOCTb K
CGPRKUBAHMIO KIETYATKH TIPH MOMOLIK CUMOGHOHTOB Pa3BuTa cabo; BOIMOXHO, ITHM
M 0Byt H BB BHIOB OTpAAA.

O1psia MapHokonbiTHbie (Attiodactyla)

Pauuyaior no 9 cemeHcTs, 0GbeANHAIOWNX 174 Buata ¢ MaccoH Tena oT 2Kr 10 3,2 T
PacrnipocTpaHessl BCECBETHO, 32 HCKIIOYEHHEM ABCTPAIHH H AHTapKTKnH HacengioT

PaIHOOGPAIHLIE MECTOOGHTAHMA OT T mon M BBICOKO-
ropuil. BOMBUIHHCTBO BUAOB — 3TO XBAauHbIE, HACANLHO PEANHIYIOINE KHIHEHHYIO
OpMY KOMBLITHOTO XHBOTHOTO, yio TH K OCBOC-

HHKIO MacCcOBOrO JOCTYITHOIO KOpMa (NepeTHpaloLas 3yGHas CHCTEMa, UCTIONb3OBAHHE
CHMOGHOMTOB) i 3AUIUTEI OT MOCATATENBCTBA XHUIHHKOB {BLICOKHT POCT /UIS1 IPUTENLHOTO
KOHTPONS OKPECTHOCTEM, GhICTPLIA Ber). XKenyaok noyut y Bcex (KpOMe CBUHEH, ce-
mefictea Suidae) yonoxHEH. BepxHue pealinl GoNbUWHHCTBOM YTPau€HR!, KIIBIKM HHOIIA
06pa3yloT 6MBHM (CBHHE), XEBAaTEeNIbHAA MOBEPXHOCTL O6Pa3OBaHA TONLKO KOPEHHBI-
MH 3y6amMn. HHXHAS Ye1I0CTh UWINPOKO NOABAXHA B TOPHIOHTANLHOM MUIoCKOCTH. Ha
TIEPEIHHX U 3A0HHX KOHESGHOCTSAX COXPAHAETCS IO 183 HJIM YETHIPE NANbUA (IABHBIE M3
Hux — J1I 1 IV) ¢ OTHOCHTENBEHO HEGOMBWMKME KONIBITaMH. B KauecTBe O6OPOHHUTENB-
HOTO CPEACTBA ¥ OPYXHA LA GPaiHbIX TYDHHPOB Y GONBUIMHCTBA PUCYTCTBYIOT pora
{cM. c. 373). HexBauHne rpynnei — 370 6ereMoThl M cBuHble. Beremoter (cemelicTBo
Hippopotamidae, 1pa Brfia) — noAYBOAHBIE asepu obuTaoT B Apprke 1oxHee Caxaphl.
‘O6BIKHOBEHHbLI 6eremor (Al pa3-
MEpPAMH B OTPSUIE, KODMHTCH HEXHBIMH DACTEHHAMM B BOLOEMAX H Ha OKPECTHLIX Jyrax
(1O HOYaM), HMEET CIIOXKHEIR XENYIOK, HO NPHTOM GYTOpYaTEIe WEYHBIE 3yGbl ¢ HHIKOH
KopoHKoFl HuEXHsR 4eniocTh HecéT OrPOMHBIH KiIbIK {(MHOIIa Ganee 60 cM) M MepBbIf
pesew. b co bl NTApHOKONBITHEIE — 370 CBUHBIE {CeMet-
cTBo Suidae, Macca Tena xo 350 Kr), o6MTAOWINE B IECaX ¥ KYCTADHHKOBbIX 3aPOCAX
OT yMepeHHOR 10 TPONHyecKoi 30H B Crapom Cpere. AMEPHKAHCKHX POICTBEHHHKOB
CBMHEM, mexapu, cefidac OTHOCAT K OTAeNBHOMY ceMeHcTBy (Tayassuidae, macca no
30 xr). CBHHBM BCEAIHEI, JUIS HUX XaPaKTEPEH MMOJHbIH 3y6HOM psaa ¢ GyropyaThiMu
WEHBIMHK 3y6amut, IPOCTOM KENYNOK, B YETEIPEXITANBIX KHCTH M CTOMNE GOKOBBIE NaNbLIbl
(11 u V) xacarorcs aeminu. EnMHCTBEHHBIH cpenu xonbn‘uux ucnunbaylol.uvm y6exu-
wa, — adg D 4HUK (Ph ) — JAaxe POET HODb!.
BLICOKOMTONOBUTE!, MATYPOHATHEL [1eKaph NPOABKHYTEL CHIIbHEE TUITHYHBIX CBHHER.
Y HMX TpEXKAMEDHLLHA XKeNydOK, GOKOBbIE MANbILL HE KACAIOTCA 3EMIIH, B CTOME BCETO
TpH nanbua. B momére TONLKO ABA NETEHLIWA, MPH POXACHHM OHH DA3IBUTHI Jyylle,
4YeM y CBHHER.

Cemeftctso Bepbnonobbie {Camelidae) n3 nonorpsina Mosonenorue (Tylopoda)
4€tko 06ocobnens! OT o6wHupHoro nogorpsia Xsauusie. Hx AByxnanas KOHEYHOCT
3aMETHO PACLUMPEHA IR OMOpLL Ha FPYHT, HO 3TO HE KOMLITA, 4 PACILIACTAHHBIE TIO
Cy6CTpaTy Nasblbl, MOKPLITEIE CBEPXY MATKOMX KOXER, 2 CHHIY TOACTHIMU IMHIEPMANb-
HBIMM TIONYUIKAMH — «MO3OIAMH». MaIeHEKME KOIIBITIA OEBAIOT KOHUEBLIE hanaHTH

429



M eIBA YYACTBYIOT B ONOPE. B BepxHeit YemocTH TPH KIBIKOBHAHbIX 3y6a — KpafHHA
pe3el, KILIK i EPBbIA NPeaKopeHHOH. CeMeACTBO BKIIOYAET TDH BHIA J0XHOAMEPH-
KaHCKHX /1aM, B 4aCTHOCTH JaMy ryaHako {Lama guanicoe, puc. 179, 18, macca Tena
IO 75 KT}, H3BECTHYI0 B ONOMALUHEHHOM COCTOAHMH NoI MeHeM Lama glama, u asa
BHIa o6KTapowmx B Adprke H EBpasun Bep6monos { Camelus, Macca no 650 kr).
Nonotpsan Xsaynne {Rumi ia) o6 T cneura HBIX
HTODAroB, y KOTOPHIX CYWECTBEHHO NPe06pa3oBaHa MUWEBADHTEIbHAA CHCTEMA.
[IpHCNIOCO6IEHN K NPOHIBOOHTENLHOMY CDBIBAHHIO (& HE CPEIAHMIO) THCThED Gnaro-
Raps yTpaTe BEPXHMX PelUoB ¥ GOPMHPOBAHHMIO MATKOro 3axpata, 3(deKTHBHOMY

HIO BBICOKHMH LUE! 3y6amMu pacTHTeNbHON Macchl, CGPOXEHHON B
NepBOM OTIeNe MHOTOKAMEPHOTO XeyaKa {cM. €. 397). HanGonee apxanyHb! HECKONBKO
BHIOB O, #icTo Tt idae, Macca Tena 2 — 2,5 Kr), camblie MeJIKHe COBpe-

MEHHBIE XONbITHBIE H3 ADPHKH B HOTo-BocTouHON Aann. Ux wéuHbe 3y6b1 HMET
HH3KHE KOPOHKH, 2 B XEMyIKe BCETO TDH KaMepbl {OTCYTCTBYET KHHXKa). BaxHoe
MECTO B PalIMOHe 3aHMMalKoT ynaBliwe rioakl. OneHbH (cemeitcto Cervidae) BrionHe
ks *BayHble. PacnpocTpaneHs: B Espasin, Hosom CBeTe, aKKTMMaTHIHPOBAHE!
B ABCTDATHH, B AGDHKE PeakH. OTIHYAKTCA NPHCYTCTBHEM CMEHHBIX KOCTHBIX POroB
(cm. c. 373), KaK IpaBHAO, BETBUCTBIX.

Oneny pajHOOBpaIHs Mo paiMepam (Macca Tena oT 40 mo 800 Kr), MoEBepXeHK
NONOBOMY HMMOPhUIMY {(CaMKH MeNbye), OCOBEHHO ¥ HEKOTOPBIX BHIOB, HalIpHMED ¥
6naroponHoro onens (Cervus elaphus), caMoro KpYNHOTO B POJE M, BEPOSITHO, Hav-
6onee npoaBHHYTOTO B ceMelicTe. Ero apean o4eHb IWpoK (HbiHe — palopsaH). Pora
MMEIOT, KaK [paBH0, TObKO CAMIM, HO Y CEBePHOrO oneHsn {Rangifer tarandus) —
TAKKE M CAMKH, KOTODBIM OHH CIY)XaT BaXHBIM CPEICTBOM aNalTaliK K IKCTDEMAITb-
HBIM YCNOBHAM (KAK MCTOUHMK GHOCTHMYMATOPOB H (hAKTOP MMOBBIIIEHHA COLHATLHOM
cTaryca).

OneHaM, MPEXE BCEro CEBEPHOMY, MIPHUCYIN 0CO60 TEMIBIA MeX, TOCKOIBKY Cepa-
LEBMHA OCTEBHIX BOJIOC COXEPXKMT BO3AYX, OMM Kak 6bl BamyThl. K MapHOKONMBITHBIM
OTHOCATCA TAKME HIBECTHBIE BHALI, KaK Xupadul {Giraffa), cepepoaMepHKaHCKHR
Bunopor {Antilocapra americana, puc. 179, 19), eIMHCTBEHHELA BUL CO CMEHHBIMY
KEPAaTUHOBBIMH (3MHAEPMANEHBLIMH) YEXIAMH DOTOB NIPH MOCTOSHHOI KOCTHOM OCHOBE.
TNocnennee cemettcTBo oTpana — sro IMonoporue {Bovidae) ¢ xapakTepHEIMH IBYX-
cMOAHBIMH poraMH {cM. ¢. 373). EcTecTBeHHOE pacpOCTPaHEHHE MTONOPOTHX OXBATHI-
BaeT Eppaanio, Abpuky # CeepHyro AMepHKy. Paxummvyalor oo 48 pomoB, TaKHX Kak
6u3oHE (Bison), GyBonb! (HanpuMep, MHAMICKNIt GylBon Bubalus. armee, puc. 179,
21, xanHb {To ), SkH ( Poeph ), rHy (C A razen (
rasenb TomcoHa Gazella thomsoni, puc. 179, 20), cafiraku (Saiga), xoanrt (Capra),
Gapaubl (Ovis) u ap.

Otpsa lpeisyHs (Rodentia) -

CaMBlit MHOIO! A u I OTPsl NNALEHTAPHBIX MIEKOMTHTAI0-
WHX, BT WHi 30 ceMeACTB H NPHBAKINTENBHO 2 000 BUOOB, YTO COCTARINET OKOJIO
40 % cocrasa noaknacca. BriensioT nogotpsaanl Sciuromorpha (cemeitcrsa Bemutnu,
Bo6possie, MewoTuarsie npsiryHbl), Myomorpha (Meiteo6pastsle, 10 cemeitctn),
Hystricomorpha (c cemeiictom drkobpasossie) 1 Caviamorpha (AMepiKaHcKue Iphi-
ayHsl). Bruesmensl Takke CoHenble (cemeficTo Gliridae), abpHKanckue sumeMuxu —
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Karckui nonroHor { Pedetes capensis), a Takxe bnuakue cemeiictpa lllnnoxsocTobnie,
Anomaiuridae (7 BunoB) u 3emuexonosne, Bathyergidae (no 15 Bimos). Pacnpoctpa-
HEHbI TPHI3YHBI BCECBETHO, 33 HCKIIOYEHHEM AHTAapKTHALL. LA HHUX XapPaKTEPHO Ha-
JTMHHKE TONBKO ONHOR napbr PE3LOB, NIPHTOM MIOCTOAHHO PAacTyWIHX. Ha MecTe kibikop
K RHacTeMa. YHCNIO XeBaTeNbHBIX 3y60B

B 12— 16 (. OT YeThipex A0 24 ). Xeaynok OnHOKaMepHbH
WIH {peXe) YaCTHYHO MOAPA3UENEH Ha IBe Kamepbl. KiIeTuyaTKy nepeBapHBaloT IpH
Y4aCTHH CHMOHOHTOB TepeqHEH Kamephl XKeTyaka U cierno# KKy, [onopHO! Moar
OTHOCHTENLHO HebemsK, GONblUHe MONYLIapHA DIanKH. M3 opraHoB uyBcTB HauGonee
Pa3pHTBl OGOHRHHE, CIYX K TAKTHIbHAS PELELINA.

B cemerictre bennybr {Sciuridae), 61M3k0M K OBUIMM NpeaKamM, HaCUHTHBAIOT
230 prnoB (Macco#t oT 10 r no 7 kr). OHH MOTPEBIAIOT BBICOKXOKAROPHHHBIE PACTHTENb-
Hble KODMa, 2 TaKKe MeJIKHX XHBOTHEIX. Mx Byropyarsie wéuHsie 3y6bl He pHUCTIOCO-
ButeHnl K 06paboTke rpyforo pacTHTEILHOIO KOpMa. B nmonamnsioleM GONbIIMHCTBE
[HEBHbIE, OBanaTeNny UBETHOTO 3peHHs. YacTb BeneT apebecHbif 06pa3 Xu3HH (6enkn,
BHOMMO, HCXOAHAS XH3HeHHast QopMa K ceMeHCTBa), Apyrasi — POIOLIHI (CYCIHKH,
CYDPKH) WIH I TOYHAIA u). H 1 IETATH — Ipe-
BCCHRIC @OPMH C LINDOKHMH NETATENBHbLIMH NEPETIOHKAMHM IO 6Gokam Tena, B OTNHYHE
OT GeNoK, HOUHbIE M BMANAIOWME IUMOM B CIIAYKY.

Cemelicteo Bobpossie o6bennHseT Beero Apa GAM3KHX BHOA OKOMOBOAHBIX 3BePeRt
{macca Tena go 30 xr), 3PeJIBIX OeTE! 1,

O6ocobnennoe cemectso CoHennie (Gliridae; 30 BUIOB) HMeEET CAOXHYIO BHY-
TPEHHIOK CTPYKTYPY, OOHH H3 CHMITTOMOB PCJIHKTOBOTO Xxapakrepa rpymnmnsl. Menkue
IDHI3YHEI B OCHOBHOM JAPEBECHEIE, TIOENAIT MATKHE TUIOAI M MENKUX XHBOTHBIX. BHelHe
TIOXOXH Ha MANCHBIHX GeN0K, HO BNANANOT B CTISHKY, AKTHBHH 110 HouaM. B wHpoko-
nucTBeHHbIx necax Erponnu u KaBkala pacnpocTpaneHa cous-nodok (Glis glis, puc.
179, 22).

B nogotpsa MeimeobpasHsie o6beauHeHs [0 ceMefCTB, H3 KOTOPBIX 31€Ch YO~
MAHYTH AMIIL OCHOBHME, Tymkanunkossie (cemelicto Dipodidae) menar Ha ase
IDYTINH — NATANATLIX i 60EE IPOABMHYTEIX TPEXTANLIX. 3TO CyMEPEUHbIE H HOYHbIE
3IBEPbKH MEJIKHX M CDEOHHX PA3MEPOB, OGMTAIOUME B IIYCTBHIHAX M APYTHX 3aCYLUTHBBIX

¢rax Empasuu n C Adpukn. [Ipn aByHOroM 6ere nyTéM PHKOLIETH-
PYIOLWHX NPBIKKOB HA [JUTHHHBIX H MOLIHAIX 3JATHHX KOHEYHOCTAX B Ka4eCTBE GMEHCKPE
MCIIONEIYIOT JUIMMHLIR XBOCT, NEPEAHHE KOHEYHOCTH CHABHO pelyUHpoBaHsl. Poor
HODBI, HEPEAKO JOBQILHO CIIOXKHBIE. [ToTpeGNAIOT CPaBHUTENBHO BBICOXOKANOPHHHEIE
PaCTHTENBHAEIE KODMA.

Cewmenicteo Crenniiosnie (Spalacidae) BxniouaeT 18a poaa IPhI3YHOB CPeAHHX pa3-
MEpOB, BLCOKOCIIELMATH3MPOBAHNAIX 3EMAEPOEE. Y HUMX I71a3a CKPLITH TTOA KOXeH.
POIOT Crienbiiy pe3uaMu, NOIAnH KOTOPLIX IyGhl CMBIKAIOTCS, HIONHPYS POTOBYIO MO~
JIOCTB OT cpenbl. O cemecTBo X {Cricetidae} obvennHseT
OKONO 600 PHIOB IBEPLKOB MEIKHX M CPEAHMX PaIMepoB. ECTh MycThIHHBIE, KaK cre-
nywonky ( Ellobius), apKTHYECKHE, KaK OGHTAIOMNE B TYHAPE NeMMHHTH (Lemmus),
nos , KaK u3 Ce Awsepuku oHnarpa (Ondatra zibethicus,
macco#t Tena 5O 1,5 Kr). AKTHBHLI KPYIVIBIH rOf, POIOT HOPbI PAaiTHYHOM CTIOXHOCTH,
XOPOLUO ANANTHPOBAHE! K MOQ3EMHON XHIHM CIEIYUIOHKH, POIOLUHE PEILAMH, HIO0-
JUPOBaHHBIMH OT POTOBOM MONOCTH, U LOKOPY! { Myospalax), 06paGaThiBalolline IPYHT
KOTTHCTLIMH MEpPeRHUMM Namamu. HacTosume XoMaAKi B OCHOBHOM 3€PHOAIHEL, TI0-
JNEBKH Xe 'Bo Arvicolinae) nor Gonee rpyfuie paCTUTEIbHbBIE KOPMa;
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TEPETHPAIOT X WEYHBIMA 3y63MM € BBICOKHMH NPUIMATHHECKHMH KOPOHKAMH, ¥ HEKOTO-
PBIX — C HEOT]: POCTOM, TIOX nHIEHs! KOpHe#. [lecuanku (cemMedcTBo
Gerbillidae, oxano 80 BUIOB), HEKPYTIHLIE IQABMKHEIE TPBI3YTIbI, BHELUHE HAIOMHHAIOLIHE
MBbILUCH W TYLIKAHYHKOB. OGHTAIOT B OTKPBITEIX 3aCYLAHBLIX aHLsadTax AGPHKH H 1ora
AasnH, Brmobas CpenHiow H UeHTp: Ao, B

OnHo 13 HanGonee obUMPHRIX ceMecTB — MeinuHbIe (cemeiicTBo Muridae; npu-
mepHO 400 BHAOB ¢ Maccolt 10—500 r). B HoBom CBeTe MBILIMHBIX 3KOMOTHYECKH
3aMEWalOT MHOMOUMCIEHHbIE XOMAKOBbIE. MEILIH M KPHCH aKTHBHH B CyMEpKaX U
HOWBIO, 3UMHEH CIIAYKH HEe UMEIOT. BRICOKOILIONOBHTE, GoNee ITHHHOHOMH, UTHHHOYXH
M UTHHHOXBOCTH, YeM NonéBky. [ToTpetnsioT XUBOTHBIE H KAMTOPHAHLIE PACTHTENILHBIE
KOPMa, KOpeHHHIe JyGhs ¢ KOpHAMH M Gyropyaroft kopoHko#t. HanGonee HiBecTHbI fo-
MOBast MbIIUb ( Mus musculus), necHsie, ronessie MeIlH (Apodemus), OGbIKHOBEHHbIE
KpoicH {Rattus).

Jl#koBpaski — KPYMHBIE, YHCTO PACTUTENBHORIHBIE IPLI3YHB! TRKENOTD COXEHHS, 32~

npeobpa: M3 BOJIOC K HITaMy. DTO MaTYpPOHATHBIE 3BEPH,
HaoLMe OAUH NOMET B roay. HeiHe HX IPHYHCIAIOT K 2BYM HEPONCTBEHHBIM IPYTITIAM.

Bo-nepBhux, 3TO HajeMHLIe BOceMb BUIOB ceMercTa Hystricidae (¢ macco#t Tena no

27 kr), HacensrowMe Tésie o6nactn Craporo Csera, BO-BTOPLIX, 11 BAIOB aMepH-
30B ceMeltcTBa Eret idae (macca go 18 kr), npucrnocoGneHHble
K JIa3aHUIO Y NPOBOMALLIME BCIO XKIHD Ha NEPEBbAX.

B 10x cemedicTso C {Caviidae, 15 BAOB) MOMEIEHBI
3IENEHONAHEIE IBEPbKH C XapaKTepHbIM 061MKOM Mopckolt cuHKY (Cavia porcellus),
HO, Kpome TOTo, Golee KpYMHbie, UTHHHOHOrKE, Geralollne HanofoGHe 3aiues, HO
KOPOTKOYXHe — poll Mapa (Dolichotis). B otaenbHOe ceMefCTBO, BTHIKOE K MpPeabLy-
uleMy, BuIIENEHa BOAOCBHHKA, WK Kanubapa (Hydrochoerus Aydrochoerus; Macca 0o
80 kr), — camuifi KpyNHRIA COBPEMEHHBIH PblayH. CylLlecTBYeT ewé HECKONbKO aMe-
PHKZHCKHX CeMEACTB C TAKUMH M3BECTHBIMH MPEACTABHTENAMH, KaK KPYMHblE (HPyK-
TosNHBIE NpekpacHo Geraoiume arytH (Dasyprocta), OGHTaTENH KAMEHUCTLIX CKIOHOB
M OCTeNHEHHHX paBHHH wWxHWHUL (Chinchilla), nonysonHas HyTpus (Myocastor),
LeHHBIA MYLIHOA 38€Db, AKKIHMATHIHPOBAHHAA B TPOMHKAX H Cy6Tponukax CesepHok
AMepHKH, EBpomnnl, 3akaBkaibA, Cpem(eﬁ A3uu.

Hakoneu, Ty {Bat] i no 15 Bunos),
obHTaTenH ahpUKAHCKHX MYCTRIHB I0XHee U BocTouHee Caxapbl. OcobenHo croeobpas-
HBI 2IaNTalKK FONkX 3emnekonos { Hererocephalus), Teno KOTOphIX AeRCTBUTENBHO
TIOKPBITO JHWb PEAKHMH BUGPUCCOTIONOGHBIMH BONOCKAMH, TEMITEPaTypa MOHHXeHa
{32°C). Ipu NOMOLIM KOITeHl K PEIUOB OHM POIT UIMHHbIE PaIBETRIEHHBE HOPh C
MHOTOYHCNEHHBIMM KaMEPaMH, B KOTOPhIX MPOBOMAT BCIO XH3Hb. CeMefiHag rpynna
B HECKONBKO NECATKOB OCOGEN OPraHM3OBaHa BOKPYT EAMHCTBEHHON pasMHoXaowel -
csi camk¥ {6osee KPYMHOM) MO THNY MypaBLMHOM ceMbd, [ToTpebnsioT Kanopulinbf
PaCTHTENbHBIR KOPM {NYKOBMLIBI, KOPHEBHILIA), WEYHBIE 3y6bl Byropyarhie, HX YHCI0
¥ MHOTHX COKPALLEHO.

Orpsa 3anueobpaanbie (Lagomorpha)

Pawunuaior isa ceMeftcTBa ¢ 59 BUOaMM. PaciipocTpaHeHb! BCECBETHO, 3a HCKIIOE-
HHem Ma, 2 ¥ AHTapKTHOB. HacensioT paaHoo6pasHbie
MEeCTOOGUTAHUSA OT TYHAPHI A0 'rponukoa 3y6bl Ge3 KOpHEH, ¢ TOCTOAHHBIM POCTOM.

432




Ha mecTe xibikoB o6LIMDHAR KHACTEME, B BEPXHEN HENIOCTH €CTh AOMOJHHUTENbHAR

napa pe3uos, IpHM CIAIH K I XapaKTepHE! KPYTIHBIE YIUHBE paKo-
BHHE ¥ 0Opaménneie BGok mala. [ns HS KJIETYATKH eé B
OrpOMHOft cnenofl KuIuKe npu ITOB H C HBIM B MOAOBHBIX

Cyuasx MOBTOPHBIM TPONYCKAHHEM MTPOAYKLUHH GepMEHTATOPA Yeped MHUILIEBapH-
TeneHLI# TpakT (Konpodaruu). JIanoHu H NOOLIBE! NONHOCTHIO MOKPHITH WEPCTHIO.
BenyT onuyouHbil 06pa3 XuIHU (3aftubl) WK TLIOTHHE
(mHLyXH, KPWIAKH). OTKPLITOXHMBYLIHE BHAb POXKAANOT ACTEHAILIEH XOPOLIO PA3BU-
THIMH (MATYPOHATHBIE BHIBI), 4 T€, KTO HCTIOBIYIOT YOEKMILA, — IOABIMH H CIEMNMH
{MMMaTypOHaTHHIE).

el {cemefictro Och ) IPEICTABNEHB €AWHCTBEHHBIM PONOM ITH-
uryxu (30 BHAOB Maccoit 10 350 r, HanpuMep, ceBepHast nuiyxa Ochotona alpina, puc.
179, 23); pacnpoctpanens! B Espaiun, Co A n C AdpHke, B
TIPEATOPLAX M TOPAX O BHICOTHI 6 THIC. M, HCHOMBIYIOT yGexm.ua {NONOCTH B POCCHINAX
KAMHER WIH HOPHI), UMEIOT B OCHOBHOM AHEBHYIO AKTHBHOCTb. ¥ MHOTHX XOPOLUO
Ppa3BuTO 3ByKOBoE 06ieHHe. CylwaT H 3anacaloT ceHo B KeGoblIMX CTOXKaX (oTcona
BTOPOE HAIBAHME IPYTIILI — CEHOCTABKH).

3afiub! (cemeitctBo Leporidae) NpucnocoGaeHs! K BHICTpOMY Bery, MX 3aaHHe HOTH
HaMHOTO JUTHHHEe TMepeAHHX. CyMepeuHble H HOYHBIE BHIK, MHOTHE POIOT HOPHI
(xponuku). B nomére 2 —8 netéHblen, uHorna — 1o 15. 3asu-6ensk (Lepus timidus,
Maccolt 3 — 5 Kr) ananTHPOBAH K MHOTOCHEXHBIM 3HMaM YMEPEHHOH M TaéXHOM I0H.
TMprobperaeT K 3uMe Gesuilt Mex, UMeeT 0coBO CHIBHO ONYLWIEHHNE CTOMB Wwis Gera
IO PRIXUIOMY CHETY.

OtpsA NpwiryHunky (Macroscelidea)

EauHcTBeHHOE ceMeitcTBo [TpbIryHuHKoBble — 15 BHOOB ¢ Maccoit Tena 30—440 .
Hpyroe - PORKH — OTpaxaeT IIp! ITUM KHBOTHBIM
BBITAHYTYIO THOKYIO MOPAOYKY B BHAE X060TKa, K2K ¥ KOPOTKOYXOrO NMpPHIryHYHKa
(Macroscelides proboscideus, puc. 179, 24). XapakTepHH TaKXe KPYITHbIE Ia3a
YUINBIE PAKOBHHDI, JUTHHHBIC Nalbl H XBOCT. BHEIIHE HAMOMUHAIOT TYLIKAHUHKOB W

TaK xe TaTCcH HpywLIEM GeroM. B cTome cpaiueHue KocTed o6-
PasyeT LeBKY.
TIHTAIOTCA NPeHMYILECTBEHHO H pa 1€ GHOTOMb!

CenepHoit ¥ IOro-BocTouHo# AGPHKH OT OTKPHITLIX CTENEl U CABAHH A0 TPOTHYECKHX
71€COB. AKTHBHbI B IHGBHOE WTH CyMEDEUHOe BpeMs. JIeTEHBILLIN POXKAAIOTCA IPAUHMH,
B LIEPCTH, PaIBHBAIOTCH BHICTPO.

NPOUCXOXAEHNE U SBOAIOLUNOHHAS UCTOPUS
MAEKOMUTAIOWNX

TTOCKQMBLKY MAEKOMUTRIOLIHE HECOMHEHHO 3aHHMAIOT BEPXHIOIO CTYTIEHE Ha IBOUTIO-
NecTHHUE X, MOXHO 6b1IO 651 AyMaTh, YTO OHH IIPOHCXOISAT OT

XaKOo#-~TO IPOrpecCHBHON BETBH PENTHIHR, 060COBHBILEHCH B CPABHHTETBHO HeAaBHEE
BpeMs (pHc. 180). Ho B AefCTBUTEBHOCTH NPEIKM MIEKOTTHTAIOLHX HaYaIK CBOE 3B0-
NIOLMOHHOE Pa3BHTHE el B CEPENHE KapGOHa OT BeChbMa IPUMHTHBHBIX PENTHIHN, ¥
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Puc. 180. Cxema unoreHun 38epoobpasHX penTHIHA |
MICKOITHTAKIUHX:

- It i -
{Di 2— (Dicynodon-
ta), - ( reyeria); 3 — rop-
roxoncu {Gi i — nuueronc (£

(C: i
(1™ don); S — i npex-
CTABHTENL — n'mnonyc (Pnlodn.r), 6 — DaHHEE MICKOTHTAIOLISE,

— omHonpo-
xome (npocxnana Zaglassus), i cypraTsie Metatheria, Marsu-
pialia (ropweit kenrypy Macropus robustus); 9 — TUiauCHTapHHe
Eutheria, Piacentalia (conn Glis w3 otpaae [paoywsr, Rodentia)




KOTOPBIX HAMETHWICH CHHANICHIHEIR ¢noco6 peayKUMH MOKPOBHOMO NMaHUMPS [ONOBLI.

Bty rpynny I Ha3BaH Nenyu (Pel ia; puc. 181, 4, B), a Bcé
6 MHOTHMH 32 OTHENBHBE KNTAace aM-

HHOT, — 3BepPOO6PaIHBIMH penmnunu (Theromorpha). [lepBoHaYanbHOE BHIAENEHHUE
Ha poHe MOT/IO GHITL PEIYNETaTOM aAanTalKH

K MIHTZHHIO KPYMHOR NOGhIueH. 31'0 NepBhe HACTOSIMME XHIUHHKH CDEAH aMHHOT.
K xoHuy kap6ona # 0coGEHHO B Hayane NEPMH IPYMIa npeTepnena GypHuift pacuser
¢opmoobpazopanns u cosmana Goratyio dayHy (6anee 170 poaos). K 3ToMy BpeMeHH
CYLUECTBEHHO PACIUHPHICA ANANTHBHBI! AMAMa30H MENHKO3aBPOB, HO GONBUIKHCTEO
¥X OGHTAIIO Ha Cylle, NHTAACk PACTHTENLHOR M XKHBOTHOR muiuell. B Havyane nepmu
OMMHUpYIOLUEH IPYIION CTANH XHIIMbie TIETUKO3aBPH, TaKHe Kak Sphenacodon u
Dimetrodon {(puc. 181, A), KpyTIHhle XXHBOTHbIE, A0 3 M LIHHON.

Bo MHOTMX OTHOLIEHHAX MEJHKO3ABPhI OCTABAIHCH AOCTATOMHO MPHMHUTHBHEIMK
Mx penrunun HX KOHEYHOCTH GHIIM WIHPOKO PACCTAaBNEHEI, BUCOYHAA AMa Gbina

a Iyra — LIAPOKOH M Ho 3y6n 06-
HapyXHBaTH ransl AU : Ha TIp THBIX KOCTAX OHH
HalTOMMHATH PE3LLI; 33 HUMH LUTH TApHbIe KTLIKH, HO KOHHYECKHE LIEYHbIE 3y6ht ewd
He GBUTH TIpI B K €BLIBAHHIO MHIIIH.

Jlns nenuko3appoB GRUIO XapaKTEPHO OTCYTCTBHE H3BECTHOM ¥ MHOTHX HHILIMX
TETPanox YWHON BLHIPE3KM Ha 3alHeM Kpalo KPHIIH yepena {cM. puc. 110, A, 16),
XOTOpast MPEANONOKHTENLHO BOIHHKANA Ha MecTe 6PHI3ranbLa, BMeluana 6apabaHHyio
TIEPENIOHKY M JaHMMaTa TOAXOMsALIEE TIONOXEHHE IUIA Nepenayn sUGpaunit ¢ nepe-
TIOHKH 4epe3 cmpems | T ibulare) Ha BHYTpeHHee yxo.
Y 3THX PaHHHX CHHATICHA 1O MPHYMHAM, CBA3AHHBIM C TEXHHKON 06paboTKH KopMa,
HEIOCTHOR CyCTaB pacnonara.ncu OHEHD HMIKO, KDYITHOE CIpEMR TAHYIOCH K HEMY,

KOHTaKTHPOBAJIO C K6ad) i KOCTAMH. OHO 10
Buﬁpauuu C IPYHT 4epe3 HIDKHIOK YeNiocTs {CeltcMUMecksit CTyx). YIoMsaHyThie Bblue
THbIE) 1 {KaK ¥ 6osiee NMO3aHHE 3BEPOOBPa3HbIE PENTHAMHK)

HMeNy Ha HapYXHOW CTOPOHE y21060£ KOCTH TaK Ha3hIBAEMYIO OMO2HYmyio naacmumiy
(puc. 181, 5, 13), xOTOpas TOHKUM M LIKPOKMM rPebHEM BRICTYTIAIA OT HapYXHOM cTo-
POHBI KOCTH, eé H. Kak

TIoN HeRt HaxomMRack TI0N0CT, XaK BBIT XaHata
6pbisranblia. 312 BO3AYILHAA KaMepa TIOIBO/ISa OTOTHYTOR TLIACTHHKe Konebatbes,
NOARABAACH AABIEHHIO 3BYKOBOH BONHbBI, M MOINIA CIYXKHTb Pe30HaTOpoM. Takum 06-

Pa3OM, OYEBHIHO YXe ¥ YYBCTBH B K B
BO3RyXe GruTa TIpHYPOtEHa K 061aCTH HENIOCTHOMO CYCTABa, TEM CaMBIM HAMETHJIHCH
KK K anecs cp yxa.

Y MHOTHX nr.vmxo:aspoa, NIPEACTABHTENER Pa3HBIX CeMeHCTB, Ha CITHHHOM CTo-
POHE CYLIECTBOBAIA KOXHAA CKIAKa, COEAHHABLIAA HeoObIYatHO BBICOKHE {10 1 M)
OCTHCTBIE OTPOCTKH T ax oT I TIOAiCa K 110 KPECTUOBRIA
otaen. TTpuuém y HeKOTOpLIX Nennko3aBpos { Edaphosaurus) 3TH OCTH HECIH KOPOTKHE
TIONEPeYHO OPUEHTHPOBAHHKE BHICTYTH. BHCKAIWBATHCH PAIHBIC PEANIONOKEHHS

OTHOCHTETBHO Ha: 3TOTO «Mapycas, HO YGeIHTENbHOR
BEPCHH, CKTAKa MMeNTa 6OraToe KPOBOCHABXEHHE K MOT/Ia HIPaTh BAXHYIO POITb B 110-
o¥t Tep YRALMK XaK OPraH Pery;np

TEeILia WIH, Ha06OPOT, TEIUIOOTAANH.
B pauHe# nepMH Ha CMEHY TIETHKO3aBPaM TPHIUTH WX 60J1ee MPOrPecCHBHbIE 110~
TOMKH — pentwmH (Th ida), PHE TOXE CTTH 0-
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Puc. 181, uecKHe il X

A — cxenet i ; 5 — uepen B — uepen (

I — uepen A — cxenet Cy (anHHa yepena ao 75 cm);
1 — 3aTnaINHYHaA KoCTh; 2 — NOGHAA KOCTb; 3 — CKYNIOBAR KOCTh; 4 — NIPeWIOGHAA KOCTh; 5 — CIEIHAR
XOCTB; 6 — HOCOBaA KOGTh: 7 — NpH XoCTh; & — Bep) XOCTH; § — 3yGHAR KOCTH,
10 — nonep oty 11— xocTs; 12 — Ko&Th; 13 — oTOrHyTeR
IACTHHNKE YTIOBOM KOCTH; /4 — YTI0BaA KOGTb; 15 — COwNEHOBHaA KOCTL; /6 — HaayIIoBad KocTy; 17 —

xocTs; 18 X 3 OCTH; 20 —

X0CTh; 2/ — NeWwyHyaTan koCTh; 22 — BeHESHbIR OTPOCTOK 3y6Hol KocTH

wedt rpynmoi. TIpuMepHo 3a 40 MIIH JIET OT CPEIMEt IEPMH IO CPEXHErO TPHACA OHU
JATH COTHH BHIOB. -

XOTA CPeIH TEPANCHI GbUIO HEMANIO BHCOKOCTIEUHATHIHPOBAHHBIX PACTHTENLHO-
ARHBIX GOPM, B BONBWIWHCTBE 3TO GBUTH XHIIKKKH, K 3BEp!
PENTWIHAM, WIK TepHonoHTaM (Theriodontia).

Y TepancHa 0moeHyman naacmukxa YrAoBOH KOCTH BHPAKEHA IHAYMTENBHO
CHNIbHEE, H €€ JHAYCHHE KaK MapKEpa OGNACTH BOCTIPHATHS IBYKOB M3 BOMYXa NOM-
TBEPKIACTCA BHPAXCHHBIM B PAIHON CTETICHH MONPAMENCHHEM HHXHEN YeMIOCTH Ha
1IB2 OTAC/IA, HEMPOYHO CBAIAHHEIX MEXIy COGOW. ITO KpYTIHAs 3yGHAR KOCTh K pacnono-
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XEHHLIT 0331 He€ KOMILIEKE Heba: «TIOCTAEH KocTel — cou

YINOBas, HANYTNIOBAA K €lUE ABE NOKPOBHbie KOCTH. KBanpaTHas KOCTh PRIXNO CBAIaHA

c BMeECTe CO CT , OHa BXOIMT B KOMTLTEKC 06pa3opaHuit,
HTENBHO BHYTPEHHEMY YXy.

TakuM 06pajoM, NPEANONATAeTCS, YTO 3HAYATENBHBLIHA HAGOP CKENETHHX 3MEMEH-
TOB, ¥ MIPEAKOB T B COCTaB YENIOCTHOTO aNNapaTa, OKalacs Bo-
BIe4€H Y HHX B chepy KpaliHe BaXHON aganTauMH — GOPMHPOBaHHA CPERHEro yxa.
BpdexTHBHOE yHacTHe STHX KOCTeH B Nep: IBYKOBKIX ) HX
TIONBHXHOCTH OTHOCHTEJILHO MO3TOBOR Karcy/bl H 3yGHOR KOCTH H TeM CaMbiM dak-
THYECKH pa:pyma.vlo 06LIY10 KOHCTPYKLIHIO YE/IIOCTHOTO aNNapaTa, YHACHEAOBAHHYIO OT
PaHHHX aMdb OCTATbHBIMH TET B pesynbTaTe B IMHHH,
Beayuweh K wlexonwra)omuu, ¢ OPMHPOBANACH KHast KOHCTPYKTHBHAs OCHOBA 3TOTO
annapata. Baieactsue MOJATAMBOCTH PHIXIO CKPETUIEHHHX MeXIy COGOM KOCTHHIX
3/1EMEHTOB B 06/12CTH YEJTIOCTHOTO CYCTaBa OH He MOT MPEIOCTARIATD HIKHER YEIOCTH
HaEXHOM OMOpbI, HEOGXOAHMON TS CWIBHOTO CXXATHA AOGHUYH YENIOCTAMH.

MHorHe 38ep006pa3HbIe PENTHINHK, 06pa3oBaBliHe UHPOKHA Beep BHMEPLINX
TPYTII, HCTIONBL3IOBATH B OCHOBHOM FOPHIOHTATbHbIE, NPOXONLHBIE ABHXEHHA U YCH-
JIHS HHXKHE ] HeocTH.

H pacTH THl { Dicy ia), cywecT c
no3aueit nepmu FOxHO! ADPHKH IO KOHILIA TpHAca, GbUIH BechMa pa3HoOGpasHb o
Pa3IMEpaM M CTPOSHHIO TE/IA, HO HMeNH 0 4epena Hi-
3a YHHKIBHOM CrelHaIHIaliKi poTOBOTO anmnapara {puc. 181, B) Bsicoynas oGnacTs
yeperia 6bL1a ¥ HHX ;a fyTa np B LMD TOPH3OHTab-
HYIO MQJIKY, OT 0GEHX CTOPOH KOTOPOH BEPOATHO HAYMHATHCH YEIOCTHHIE MBILILIE,
ODHEHTHPOBaHHbIE, CYISt N0 KOHMHIYPALIKK Yeperna, MOYTH TOPH3OHTATLHO. OT 3yGoB
4alle BCero KLU TTapa rHNepTpod BEPXHHX KILIKOB, OYEBHIHO,
Bliepean o6e YEMOCTH HeCIH KIIOBOBHIHBIH POroBo# Mokpos. YeniocTHoM cycTas oT-
JIKYAICA TIPOJO/LHO PACTAHYTOM CYCTABHOR MOBEPXHOCTLIO Ha HMXHeER yemocTH. E€
penbed CBHIETENLCTBYET O CMOCOGHOCTH K WHPOKOMY BOIBPATHO-NOCTYNATENBHOMY
CKQIBKEHHIO, TIPH KOTOPOM OCTPbIE JIEIBHA POTOBBIX YEXIOB Ha YENIOCTAX MOIIK pe3aTh
PaCTHTENIBHBIA MaTepHATL.

JpyruM NpHMepOM afanTaLKy K X R ycIni
HIOKHEH HeAIocTH H3-3a 0CIABICHAA YENIOCTHOTO cyc-rana MOTYT CJTYXHTb NPeaCTaBR-
TeTH TEPHOAOHTOB, roproHoncs! (G ia) — He noianen

nepmu {pxc. 181, '), oxoTHBIIHECH Ha KPYMHYIO JOGHYY. ¥ HHX CWILHO BHCTYNATH
HHXHHE KIbIKH, 2 WEYHBE 3y6bl, KaK M Y AHLIMHOAOHTOB, GbUTH cabhl WA OTCYT-
CTBOBAIH. 3yOHas KOCTb HMeNia JUTMHHBII BEHEUHbI ! OTPOCTOK (22, MECTO KPEILIEHHA
pacnioarapuieicst NO3aaH YERIOCTHOR MBILLILE) M BMECTE C KPYTTHBM KIBIKOM Hano-
MHHa1a [-06pa3HbIft 6aropuK, YTO MOIBAVIO ITHM KHBOTHHIM 3hEKTHBHO paiphl-
BaTh JOGHIYY PEIKUMH MPOLONBHBIMH DPHIBKaMH (HJIH, BOSMOXHO, CEPHSIMH DHIBKOB,
WCNIQ/IBIYA HUXHHE KABIKH B KAYECTBE BHODOMHCTPYMEHTa).

B Hauane TpHaca TOPrOHOTICOB BHITECHIUTH ApYTHE, Ganee NPONBHHYTHE XHIUHUKH —

Th (Cynod ), TBEHHbIE TIPEAKH M TalowWwHX. IIpaena,
«MAMMATHIALKA» (CTAHOBNIEHHE THITHYHOR I MAEKOTIHTAIOLIHX OPFraHHIaLNH)
na HO B X BETBAX {6 'BO KOTOPHIX OKa3a10Ch

TYNWKOBBIMH), TaK CKa3aTh UIMPOKHM GPOHTOM. Yeper LIHHOIOHTOB 6blA, KaK PaBH-
JIO, HA3KMM H3-32 MAJTbIX DAIMEPOB MOBHOTO MO3ra, HO OMEHb LIMPOKHM, TOCKOIBKY
MOLLUHBIE CKY/JIOBBE IYTH GbUIH CHIBHO BHITHYTbI B CTOPOHE, 0BPaMIISA 3aNQNHEHHbe
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MYCKYNaTypolt OBLIMPHLIE BUCOMHBIE OKHa. MYCKY/IBHBIE BOJOKHA THHYAMCE HA BE-
HEYHBIit OTPOCTOK HE TQILKO CIANM H MIHYTPH — OT 4epertHOM KOPOBKH, HO H CHApy¥i —
OT cKynoBoH Ayru. B xone 380MOLHN COBEPLINTACH NEPEOPHEHTALIMA NOCTENHEN My~
CKYILHOR MOPUMH — 061aCTL OTXOXACHMA ¢€ BONOKOH OT 4eperia pacnpocTpaHunack
BIIEpEN ¢ HelryHaToR KOCTH Ha CKYNOBYIO H JaXe Ha BEPXHEHEMOCTHYIO, YTO Aano
€t CMOCOBHOCTE TAHYTh HHXKHIOKW YETIOCTh BBEPX M BNepEn. Tak Bo3HUKNA GoMblian
KeBaTenbHag MLIUIIA {MacceTep), ¢ Th HYI0 Hazan
COCTaBAIOILYIO YCHIHSA npuMwmnHoﬁ (apxauquoﬁ) YacTH MYCKYNaTyph! (BHCOUHOM
MBILLIEI) M BMECTE C Heft THHYTL HHXKHIOK Y&TIOCTS TOYHO BBEPX, KAK ITO HEOBXOLUMO
s 06paBoTKH NUILEBAIX OGBEKTOB WIEYHLIMU JyGaMH (T. €. IS XKeBaHUA).

B 10xHOa)PHKAHCKHX MANEOHTAIOTHHECKHX MaTEpHatax W3 paHHEro TpHaca q>ouo~
BOM IPYNNOA (T. €. OGWIBLHO Tpeac } GBUTH ITHI U3 pofia Cy
(puc. 181, J; nOcnoBHO «coBaybs YEMOCTb») ¢ THNHYHON /UL TOFO BPeMEHHU 3yBHOMN
CHCTEMOM XMIUHBIX XKHBOTHBIX K € penbeoM Ha CKyNIOBOM myre, MOATBEPHUIAIOLIHM
CYLIECTBOBAHHME MaCcCeTEPa.

PajpuTHEM MAcCETEPa KOMIIEHCHPYETCA HEYKIOHHOE OCIaGieHHE JaRHETo oTaea
HIDKHEH YeIOCTH M KBANPATHO! KOCTH, HE COCOBHBIX NPEAOCTABHTE HEOGXONUMYIO
onopy KpynHo#t 3yGHO! KOCTH. KpoMe Toro, B NHHMM, BeAylIe# K MIEKOTTHTAIOIHM
{KaK M B HECKONLKMX CIIETIO OKOHYHBIUMXCA JAMHHUAX), 3y6Has KOCTh MpHOGpeTaeT
HOBYI0, HEIABHCHMYIO OTIOPY Ha OCEBOM deper (2 HMEHHO, Ha YellYAYaTyIo KOCTb) ~
06pasyeTcs BTOPHYHBIN, WIH MAMMAABKGIL, YETIOCTHON CYCTaB.

BaxHBIE HIMEHEHHS. IPOMIOLUTH TAKKE B PACTIONOKEHHH H CTPYKTYPE TTaPHBIX KO-
HEYHOCTER TEPHONOHTOR. B OTIHYME OT TaKOBAIX y Teneps H

non T KHBOTHLIX M JaHSUIM IAPACArHTTANLHYIO TUIOCKOCT;
JIOKTEBOJ CYCTAB OKA3aNCA HANPARIEH NIPAMO Halall, 2 KQIEHHRIH — Bnepéa. Coot-
BETCTBEHHO ITOMY HIMEHWIach ¥ ¢anaHropas Gopmyna naibues, KOTOpas Ha OBEHX
AX BHO — 2, 3, 3, 3 1 3; TakoM OHa OCTANach H B

THX BIX M TAIOLIMX.

BricTphit MOPQOIOrHIECKMIt MPOTPECcC TEPHOLOHTOB B Hayane TPHAca HEBONLHO
3aCTaBAAET JANYMATHCA, @ He Y HHX JIM BIEepBe COPMUPOBAIICA XapaKTEPHBIA JUIA
MJIEKOTHTAOIIMX BONOCAHOMH NOKPOB? He OHM JIM NepBLIMH CTAIM BHIKAPMIMBATL CBOHX
METEHBIIIEH MQNOKOM K MCTIONLIOBATH IIPEUMYILECTBA TOMOAOTEPMUN?

YTo6bi OTBETHTE Ha 3TH BOMPOCH] Ha NANEOHTONOTHYECKOM MaTepUane, CyIECTByeT
JIALLE OIMH NYTh — MOHCKH KOCBEHHEIX OBOMOR B 10153y BOIMOXHLIX TPOrPECCHBHAIX
NOCTHXEHHHR 3THX XHBOTHBIX.

PeluaoIMMH aPIYMEHTAMH B 3TOM CJTYHae MOTYT CTaTh CTENEHb PaIBUTHA BTOPHY-
HOIO KOCTHOTO HEGa Y Tt TOB, ¢ Yy HUX P! 0 YENKICTHOTO
CYCTaBa H, COOTBETCTBEHHO 3TOMY, BOIHHKHOBEHHE PaVTHYHLIX BADKAHTOB KEBa-
TenbHBIX 3y60B. HakoHel, BaxHbift KpHTEPHH ! NPHHATEXHOCTH NEPEXONHBIX dopum
K MJIEKOTTMTAIOLIMM — 3TO YCT THH BMECTO I d T™H
XapaKTepHOH 115l amPHOUR U PEITIIMA, T. €. OTPAHHYEHHE CMEHAEMOCTH 3yGOB TONBKO
IByMs HaGopaMu.

Ha npumepe MpeAcTaBUTENEH peUEHTHLX (COBPEMEHHEIX) TPYTIH MICKOMATAKOUIKX
HETPYAHO YGEAUTLCA, HTO BTOPHYHOE HEGO, PafieifiA ALIXATENLHBIE i NHILEBAPHTENb-
HbIE KaHANR!, TO3BOJIAET XKHBOTHOMY ANWILATH HEMPEPLIBHO K IPH BaHUKM
TIHILIM, ¥ NPH COCAHHM MQJIOKa. KCTaTH, W VISt TOTO, M TS APYTOro HyNHEI MArKHe ryGLt
¥ TIOABHXHBIA A3LIK. A NOTPEBHOCTL B HENPEPLIBHOM [RIXATENEHOM PHTME CTAHOBHTCA
HMIIEPaTHBOM TQJIBKO NPH TH TEMIIEpaTYpH
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Tesa, Tlocnenuee xe HETOCTHXHUMO 63 HCTONL: cpeacts u: TepMmo-
PCTYTALMH, KaK, 1e XHDa WIH BONOCSHOR NOKPOB.
MNpasla, MEPBOHAYANLHO BONOCKH MOITH MOABHTLCA B PONH OCAJATENLHAIX AHTEHH,
KaK BHODHCCH.
Taxmm dod HYECKas OPraHHMIALMS MICKOTTHTAIOWIMX B JHAUH-
TETBHOA MEPe OMNKHA BBLTA CIOXKKTBCA Y& Ha YPOBHE CDEIHETO TPHAca Y TIPOXBHHYTHIX
toB. Ilo THIY OHH, BEPOATHO, GBUTH elé SHLEKTAnyLIHNMH,
TIOCKQIBKY ¢ TPHAca BEOE€T CBOE HA4aNO CaMas TIPHMHTHBHAS IPYNNa COBPEMEMMBIX
TAIOLIAX —
Kak noka3niBaeT MCKOMaeMbit MaTepHat, Y NPHMHTHBHBIX TEPArICHI HaYana Me-
30305 BTOPHYHOE KOCTHOE HEGO oTcyTeTBOBaNo. Ho K cepeanne TpHaca OO nonydaeT

LIMPOKOE PACTIPOCTPAHEHHE Y CAMBIX PasHBIX BBICIIHX TOB.
Bosiee Toro, ewé B TpHace T - TH {CM.
c. 437, s pacTH CTH (c0 cHpax KOpMa IIpH
Y4aCTHH CHMOGHOHTOB) TakOKE BEChbMa HO GBINTa TerL. ICTh.

B OIHOM O4EHb BAXHOM T THl IPAKTHYECKH HE NPO-

ZIBHMHYTHCh BIiEpeN — KAK YX€ YTIOMHHAIOCh, HX TONIOBHOR MO3T GBUT OTHOCHTENLHO
Ma.

BypHuIit nporpece dayH B X K YECKHX 30-
HaX, HCTTHTI JOXKHO-T HX ©
[osToMy coamanue HOM Typbi Tena 6610
AZZNTaUKeH K CYUIECTBOBAHHIO B AHAMIAIOHE HUIKHX TEMICDATYD: ITOR LUEAH CAYNKILT
H «M1apyC» NEJTHKOIABPOB, H TIOKPOB, H BH R Mono-

KOM, H BHUIEJIEHHE MOYEBHHMI TIDH OTCYTCTBHH NeHLHTA BIATH, & TAKXKe H JOBONBHO
HH3KHA YPOBEHb ONTTHMATLHBIX TEMTIEPTYP, XapaKTePHbIM 1% BCCX 38PONONOGHAIX,
€CIIH CYRHTb XOTs 61 1o ype Tena Taiomwmx. Tak, y
TAOLIHX ypa TeJIa Halle BCEIO Baphbi-
pye'r B npenenax 36 — 38 °C, Toroa Kak y ntHu — B npenesax 40 —43 °C. ng 6ops6n
C reperpeBoM 38epOrofoGHble MOTIH Pa3BHTh MHOTOYHCIEHHME MOTOBRIE XKENesb!,
TennooGMeHHHK B HOCOBOH monocTy (cM. ¢. 399), BupaboTaTh ocobule crnocobu
OX/I2XKIAIOLUETO AWXAHHA — TIOKITHO? {OAWLIKY).
Tlo3aToMy XapKuit cyxolt TpHac oKa3laics KpaltHe HeGITaronpHATHLIM [UIH IBepoos-
PasHLIX (Teparicui), K x Hayany Jopbl OHH MOYTH MONHOCTHIO HCHEIAIT H3 MANEOHTO-

NOTHYECKOR TBOBANO TAKXKE

3 GEKTHBHLIMHI YETBEPOHOTHMH XHILHHKAMH M3 apX03IaBPOB. ITO GBUIH TEKONOHTHL,
OCBOHBIIHE GHICTPBIA GET HA3EMHRIE K] TbI, PaHHHE POICT H IHHO32B-
pOB.

Ha npotaxernH nocrenyiouwnx 80 MHLIHOHOB NeT MIEKONUTAOLIKE NONTH He
OCTaBHTH MCKOMAEMRIX CBHIETENLCTB CBOETO CYUIECTBOBAHMA. Te HEMHOTHE NnaneoH-
TONOTMHECKHE HAXONKH, YTO 6hUTH COGPAHEI B FOPH3OHTAX IOPH M Mefia, NO3BONAIOT
JIALUB MPHEIMIMTENBHO CYIHTL 06 HX OGNHKE M GHONOTHH. OHEBHAHO, B 3TO BPEMA
OHH GBUTH BECHMA MaJ] Cyas no 3y6aM H bparMeHTaM
CKeJieTa, B BQNbIUIMHCTBE CBOEM ITO GHUTH MesKHe HOPMbI, IUTABLUHECA HaCEKOMBIMH.
Mo-BuanmMoMy, OHH OGHTARH B TYCTHIX necax, HIGErATH 3ay
H BEJTH IPEHMYILIECTBEHHO CYMEPEUHLI H HOUHOM 06Pa3 XH3HH, KAK U GONLUTUHCTBO

HBIX TalowHX. Ho MoXoke HMEHHO 3Ta XH3HbL MIrOEB OKasanach
MOILHKIM CTHMYJIOM K DA3BHTHIO ¥ HHX COBEPIICHHEIX OPraHOB OGOHAHMA, ClyXa,
OCA32HUSA U MAPALIELHO — TOIOBHOTO MOIIa.
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TIOCNeNOBATENILHOCTS ARANTHEHLIX MPEOBPaIOBAHHE, BEAYIIMX K POPMUPOBAHHIO
XapaKTEePHOro IS MAEKOTHTAIOIIHX CPETHErO YXa, NOBONLHO sicHa. M3 OTOTHYTOR
TIACTHHKHK YIIOBOH KOCTH BO3HMIUH KaK GapabaHHas MepenoHKa, Tak H paMKa wis
Heé {puc. 182, 5). CowneHOBHAN KOCTb HA KAKHX-TO CTAIMAX Ipouecca ToXe GOpMH-
POBA/A JAMHIOK YacTb PamMKy ( 7), 2 MOIKE COXPAHWIA CBA3b C LEHTPOM BapabaHHON
NEPENOHKH, 06palIoBaB MyTs M Nepeaadd BHOPALMI depel HeMOCTHOR CycTas Ha
KBAZPATHYIO KOCTb H AaNee 110 CTPEMEHH K BHYTPEHHEMY YXY. B okoHdaTenbHOM Bitae

Y MJIEKONHTAIOMWMX YTIOBAA KOCTh TIOAYHMIA ji. Bo: el
xoctH {7) {malleus), Has KBaApaTHOI kKocTh {7)

HaKoearuiAa (INCUS) M CMpems O4EHB MEJTKM, ITO eT

YTACaHHE MEPEIABACMBIX HMH KOIEGaHUM.

B camoM KOHLE TpHaca oT © cTBOMA TaioLMX
060COBHITHCH OTHOCUTENBHO npuMu‘rusHue dopmut, neppoasepn (Prototeria), npen-
B it ayHe {Monotremata). Ux HcTOpHA
H3YMEHA OYEHD ILTOXO, MOCKONBKY [IABHLIM MCTOYHHKOM HHPODMALUKH O DajBHTHH
OTAENbHBIX TPYNN 3BEpER 3y6, p on bie

NHIERH. JIHLIE ¥ IETEHBILIEHR YTKOHOCA B NMEPBME HEAGTH XHIHK NOARIACTCA TEHE-
PalMHA MONOYHEIX 3y60B, KOTOpbIE 110 CBOEH MOPHOIOrMH NONOGHE 3y6aM TPHACOBLIX
Multituberculata.

CornacHo Ipyroit TOYKe IPEHHA (XOTOpas HE OTpaxeHa Ha puc. 181), neprossepu
obocobneHn oT monknacca Theria ele ¢ ManeoIOs M NPOLUTH IIHTENLHLIA CaMo-
CTOSTENBHEH YTk BOMIOUHOKHOTO PAIBHTHA. PeIynbTaThi TOHKOTO CPABHHTILHOIO
aHann3a MopdOIOrHK Hepena (npexne BCero, BUCOYHON OBMACTH M CPERHEro yxa)

Yy Ha #x 6 C AHUMHOJAOHTAMH H MOPrOHOINCAMH, HEXENH C
NOTOMKAMH GoJiee MONIHHUX UMHOLOHTOB. B TaKOM Iydae HX MOXHO PacCMaTpHBATh KaK
NOPOXAEHHE 0 Kpas TOro 0 QPOHTA IBOAOUHK TEPOMOPD, Ha KO-

TOPOM Pa3BOPAYHBAICS MPOLUECC MAMMATHIAUNWH. MOXHO TOBOPHTE 06 OTHOCHTE/ILHOH
IHGWIHH MNEKOMUTAIOUIHX, T. €. CYLIECTBOBAHHH B HX COCTaBe HBYX SBOMIOLUHOHHbIX
auHUA. KOHEYHO, OHY HMeTH OBILero TIpeaKa, HO 3TO 65UT PEANONOKHTENBHO pea-
*CTABMTENb TEHKOIABPOB — ellle HE IBEPb.

TnaueHTapHoe XHBOPOXICHHE b no- y, B ne-
pHone. Bo BesikoM ciyae B 1X O TIPHCYTCTBYIOT cTBa

Puc. 182. Cxema ycTpoicTBa HHXHEN YeNIOCTH PaHHETPHACOBON 3BepOIYBON PENTIIHH LUUHO-
nonTa Trinaxodon. BRI cHapyXM:

= XocTh ¢ cHapyxH XoCThI0} 2 — xoct; 3 —
BEHEYHMA OTPOCTOK; 4 — 3yBHaR KOCTS; 5 — OTOTHYTaR ILTACTHHXE YINOBON KOCTH; 6 — YIMOBAR KOCTS;
7— oTpocTOK.
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CYLUECTBOBaHHA TUIALEHTB! ¥ CyMyaTeix (Marsupialia, s. Metatheria) ¥ miaueHTapHbBIX
(Placentalia), win Beiciumx 3pepedi (Eutheria).

OXPOHG MAGKOTTUTCIOWMX

Kax M Apyrue XuBbie OPraHHIMBI, Talumue ecre-
CTBEHHOIO BbIMHPAHHA. OnHako no Mepe HHTCHCH¢KK2UHH XOJIARCTBEHHOMR HeATenb-
HOCTH YENOBEKA M OCBOEHMS UM Beé Banee TeMIhl

MJIEKONHTAIOLKX IAMETHO BOIPOCIH. [TogcuuTano, 4to ¢ Havana XVII 1 a0 cepeansn
XX B. ¢ THUA 3¢MAH HCYEWNO OKONO 40 BHIOB MICKONMMTAOLUIMX. B HacTosuiee BpeMst
NMONHOE HeTpeGIeHre YIPOXaeT Mo KpaiHeit mepe 120 Biuaam 3sepeit. Boaviuyo pons
B 3TOM MPOLIECCE CHITPAT OXOTHHYHMA MIPOMBICEST, KOTOPLIA YENOBEYECTBO NPAKTHKYET
< HPCBHBﬁmMX BpCMéH. H xots HEKOTOPbie CHHTAIOT, YTO HYEJIOBEK MOT GBITE NOBHHEH

B IIPAMOM MCTP PBIX BUIOB KPYNHEIX GLIKOB, NOWAKeA
JaXe MAMOHTA, Tpa,uuuuox-mme €noco6bl OXOTb! 06BI4HO HE HAPYILIAKT ECTECTBEHHOIO
Gananca YHCIEHHOCTH THKHX XHBOTHBIX C HX CYILECT H

KBOTOH MIBATHA ¥X M3 npupoasl. Kyna Gonee sHadHTeNbHDIN yep6 HAHOCHT XHBOT-
HhIM TIPOMBRICEN, TIOCTABNEHHBIH Ha TIPOMBILIZIEHHYIO OCHOBY. Tal(, HCNMONB3IOBZHHE
COBEPLUEHHBIX CPEACTB AOGLINH X¥BOTHEIX (HADEZHOIO OPYXHS, KHTOGORHDIX OpyaAMit,
Pa3Ho0GPa3IHbIX CAMOIOBOB M T.14.), 2 TAKXKE GBICTPOXOMHBIX TPAHCIOPTHEIX CPEACTB
{cynos, seproné BE HT.IL) NPKBECTH K MOYTH NOTHOMY MC-
TPeGICHHMIO laKe MACCOBBIX BHZOB IBepeil B CTONL KOPOTKHE CPOKH, HTO ECTECTBEHHOE
BOCIIONTHEHHE YHCICHHOCTH 3THX XXHBOTHAIX CTAHOBHTCA HEBOIMOXHDBIM. Tax Hanpu-
mep, Haqasmuﬁcu BO s-ropoﬁ nonopuHe XX B. MPOMEINLIEHHBIH MPOMBICEN TONYBhIX
kuTOB (B - MJIEKONHMTAIOIMX HALIEH TUTAHeTh — B
AHTapPKTHYECKHX BOAX NPUBET K COKPAUIEHHIO YHCIEHHOCTH JTHX TUIAHTOB K Hauany
1960-x rogoe Gonee yem B 200 pa3. M Tairbko Teneps, Nocie BBEACHHS MOJTHOIO JanpeTa
Ha HX Z0GHINY, THCIEHHOCTD rONYGLIX KHTOB HAYHHAET MEUIEHHO PACTH.

HeymepeHHan, 6eCKOHTPONBHAA OXOTa B 10— 15 ner T K NOYTH
nmonHoMy wcTpebnenyio caliraka (Saiga tatarica), n (Gazella
u xynana { Equus hemmionus) B CpedHea3NaTCKHUX rOCYAApPCTBAX, 2 TAKXKE JOCK (Alce:
alces), kabaHa (Sus scrofa) v xocynu (Capreolus capreolus) B necax cpeaHet NoAOCH
Pocchu.

Katactpoduueckylo ponb MIpaeT pacrnpocTpaHeHHe MOAbI, a JHAYHT, H GaHTa-
CTHHECKH BBICOKHE LIEHBI HA LIKYPHI KDYIIHBIX XHIIHKKOB {Aryapa, THIPa, fleoflapia,
pa: ) win MaTEpHATB (POra HOCOPOTOB, CIOHOBAsA KOCTD,
CEKPETHI MYCKYCHBIX XeJie3 U Ipoee), BI
CTBE JOPOrOCTOAWMX XYAOKECTBEHHBIX HINEIMI WIH DAVTHYHBIX CHANOGHA napom-ioﬁ
MENHLMHBL.

OLHAKO CAMYIO POKOBYIO POJIb B IIONHOM HCUEIHOBEHHHU YIPOXAEMBIX WIH HCXONHO
PEIKHX BUIOB 3BEPEf HIPaeT NPeoGpasoBaHime WK NONHOE Pa3spyLIeHHE HX TIEPBUYHBIX
MecToo6uTaHmit. Tak, HANPHUMED, pacranikKa ceBepoOaMepPHKaHCKHX IPEPHUIi HE TONBKO
CIIOCOBCTBOBANA, HADANY C OXOTO, 3HAUHTETBHOMY COKPAUIEHHIO YHCITEHHOCTH 6130+
Ha (Bison bison), HO H NpUBENa K MOYTH MTOAHOMY MCHYEIHOBEHMIO NYTOBAIX COBayeK
{cycnukos, pon Citellus) n uepHoHororo xopbka ( Mustela nigripes).

Bripy6Ka NepBHYHBIX IECOB [UIS TIPOHIBOACTBA APEBECHOTO YINA — OCHOBHOTO HC~
TOMHHMKA HEPTHH NI MECTHBIX XuTenest Majgarackapa — MpMBOAMT K GRICTPOMY M
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HeOBPaTHMOMY YHUT p B 3TOTO [UTAHTCKOTO
0CTPOBa, B TOM YHCTE K BBIMHUPAHHIO MHOTHX Bmms nemypos (cemeitcTso Lemuridae)
¥ BHBEPP (ceMeHcTBO Viverridae).

3arpAIHeHHe TOPHBIX PEK BHIIBIBACT R H 6e3
TOTO 4pe3BBIYAHO PENKOR MHUP (Galemys p; icus), a npo-
MBILUTIEHHBIE CTOKH B 03epo Bajtkan BiexyT 3a coboit MaccoBhIl MaLéX SHAEMHYHOR
6aiKkanbCKolt Hepnsl {Phoca sibirica).

JIMLBb YaCTHYHOR aNETEPHATHBOW ITOMY TYOHTENLHOMY BO3NEHCTBHIO YelOoBeKa
Ha TMKYIO TIPHPONY ABJIAETCA OPT p BIX 32KaIHHKOB
M HalMOHANBHLIX MapKOB, 8 TAKXKe MPaKTHKa ucxycc'raenuoro Pa3BeleHHSA PenKHX
XHBOTHBIX B 300MapKax C NOC/TEAYIOWEH PEHHTPONYKIIHEH TOIYYEHHOTO IIOTOMCTBA B
€CTECTBEHHbIE MECTOOGHTAHHMA ITHX BHIOB, PA3YMEETCH, TONBKO B TeX CIIYHasAX, Korna
ITO BOIMOKHO.
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Tatnossic {cemeAcTso) 357
Lstaosuie nomyraRuKKH 350
Aatacobpasnnie 357

Esponefickan Kopiotuia 174

Esponefickas peunas Musora 99

EnponeHckas pyuLesis MKHOM
100

EsponieHcxan paoxas nonéexa 432
Esponcfickas xmepa (60
Exctnsie 420

Exuna 416

Kaba-ara 222, 227
Kaba-nosTyxa 223
Kasoporxosnie 359

XKaxo 351

XBatHbie TapHOKONKTHAE 373
Kenna (4EpHLR naTen) 357
KeTroSpRXKt H0T03 285
XKesronyauk 282
Kenynéemit naven 358
Kepex 173

Keprsrxu 222
Kusoponstwas Awepuua 280
Kunarse 283

Huies) 102, 105

Tancrysnnkn 349

Tanrcior rapnar 287

Tanonanme pust 150

Farrepua 272

Fexxorossie 281

Fexxons 270, 28

Tenapa 425

Tecnepoprnast 367

TH66orn 424

TirarTexan akyna 154

THraHTEKaR MOZIOTOTRAOBAR
axyna 157

Thenopue 425

L 174

Aeyxonxk 281 Kupade 431
Deyrupetnan nenammaa 285 HKypameobpadnue 346
346
419
Aenbe 426
Jensdunossie 426 3JasponTepHrHK 291
Ixeftpan 441 Jattucene 398
Duanextomopdm 288 Jafiueobparnme 342
Awanchaw 290, 291, 292 Jnituw 344
JxeTprma 367 Japsuxx 318, 360
Jxxo6pasossie 430 Jasu-Genak 433
Anxobpaist 432 Iseanovér 147, 151
Jnxobpar aMepukanckye 430 Ipepx 58, 380

Tunnodanpu 64

Omnomox 292
TrunnosonTst 439
LnnnnoKmoBsE cxuwis 416

Thwriypet 420

TiTapHxoBui cxat 159

Tranknfl cxat 159

Tnanxonobuie KafMaxs 287

THAIKOHOSHE AETYYHE MBIK
a2

Dny 430
Toauwn 319
Ik

axyna (57, 158
LnnHronorHe Cunrk 283
IIHEBHbIE XHIIHMKN (TTHUB) 334
JHonronsmu 424
Tomosar meswp 432
Tomosaf e 333
Dipepecnii am6m 285
OpesrenéGrmie mum 336
Opeprne s 335

359

319, 352

Inepoaybinie permuiy 436
3pepootpadnme perrmTHH 435
3enénas wepenaxa 278
3eneHywnKa obukHOBEHHAN 362
Jeunexonoesie 431 —432
3ertepoiixa-nurme 418
Jeunepoftxosne 420
Iumoponxosme 356
InarokpoTomsie 42!
3Iucewettxonme 342

3uen 285, 286

3mennouenn sepenaxa 278
Imen-niueens 270
onoTeTas mabya 217

449



3ybatue wiTH 426
3ybarsie nTHuN 367

345

Kapnukonar cymugras serara 418
Kaprosaspu 292
K 173

3ybuaTowmormit rany6s 350
3yltxu 348

M6uxapa 281

Héuconse 342

Hrroxoxue 18, 43

Hrpykxa o6bixioberHas 424

K 157

Koporkonanast nuntyxa 331
KopoTkourépernuit Bomtar 417
Koprouxoopayse 174

Kacatka 426

Kacnmk#tcxan muHora 99

KacnufickHit ranonanuft reKkon
277

KachkRexui nonos 285

Karpan (xonsoaus axyna) 109

Hryaossie 280

Hryanonor 292

Hryans: 269

Wawtps 412

MeTak nipiryw 169, 231

Hriosax sues 274

Wnsnan p6a 168

Hurepatopexi mumranx 341

Huneitkopre 345

Hronanunprue (= Terepoct-
PaxH, «PaINOUIMTKOBMES)
102

Hpbuc 425

Henanuexue Ko3o10K 354

Henonkexut kanu6px 355

Hxrosanpu 291

Haxrworrrepnritn 291

Hixrvoprscu 367

Hxroctera 235

Hxrocternant 64

Kabau 374, 441
Kasxajckad arama 248
Kary 346
Karyanu 421
Kasapiy 368
Kasyaposue 337

337

157
Ka@pcxun PoraTHR sopoH 356
Kautanor 426

Ksaxua Posenbepra 223
KsaKuwa-KyaHeu 223

Knaum 223, 227

PH6M 137, 145
KoctHonysupue 172
Kocrhoxpauienie 165
KocThae rasioMan 168, 191
Kocthue pubu 137, 145
Kocyna 411, 441

Komtnosasph 288

Kousausit 425

Kotwxu 279, 425
Kotukononobste xuuiae 425
Koanst (iyioyuiki) 352
Kpaxcoshe 343

KPanBHHX 0BMKHOBEHHMR 360
K 360

e
TXaNHK) 362

Kpandaras potoiiian narywika

359

Kenposka 315 241

Kenryponue 418 KpacHoGpioxuRt TpuToK 222
Kenrypy 385, 410 KpacHornasas Keakua 227

Kera 175 KpacHoranoskifl 2aten 334
Kuen 318, 337 KPpacHorpyaLi cKphTOXBocT 339
Kusno6paswee 337 ACHOCTHHHAA CANAMANIPE
Kinbka 172 223,24

Kucrenépnte 161 Kpauxu 348

Kuraftckun 286

Kutosas akyna 156 Kpokoninoste (cemeRcTs0) 287
Kutornas 343 Kpoxomulu m 253287
Kyroobpasknie 293 Kpanis 43

K 2-34 Smumky'r a7

Knécr-enonik 318

Kneern 332

KnnoSprow 173

Knoaunie 413

Kniooronosnte (=Knunasybaie)
275

K 170

Kasyaput 336
Kafmanopan Ruiepkua 281
KafiaKoBNe epenaxy 278
Kafimanu 287

Kafipu 311

Kaxany 351

Kaxano 350

Kanan 425

Kanyra 167
Kanbunxopaati 50— 52
Kambana Moxces 141
Kambanu 185

Kamen 360
Kamsuienxs 318, 360
Kamniznua 347
Kanus 430

Kancxuf gonrouor 43t
KanropuuoMopdu 288
KanyusHosue 424
Kapaxan 425
Kapmunanossie 361
Kapuamb: 367

80

Koana 417

Koatoswe 424

KoBpobie axynnt 156
Kowiicras qepenaxa 278
Ko 430
Ko3011006pasHie 353
Ko3010f OBMKHOBEHKHR 354
Konnbpu 293, 311, 354
KonbpH-muénka 355
Konnus 342

Kotbtatan Hepna 426
KomOLCKHA BapaH 282
KomdywLiycopKnuc 335, 356
KoHexi (nTiLies) 360
Kopannopize acrss: 285
Ki aMes

KpanwisA cosa 352
Kpoiunens 348

Kpor 375, 421

Kpotontat 420

Kpoxanu 319
Kpyrnoranoexi 275
KpyrioHocnR nnaeynuik 318
Kpyraoporste 58, 87, 101
KpyrnoRssmunae 227
Kphinanu 422
Kphutoxabepiite 32, 42
Kphickas aues 284
KpMCH OMKHOBEHHME 432
Kyabappa 356
KyKyliKa-NIoopoxask 352
Kyiyurkn 351
KyxyukooSpasHie 351
Kynar 441

Kynuxu 347
KynuxH-copokis 348
Kynou 425

Kypoen 277

Haa 285
Koponescxan xo6pa 274, 285
Koponesckuf nirow 244
Koponsxi 358
Kopoctens 347
KopoTxoxpeuibe apoas 353

Kyckyconue 417

Jlabuprnroste 184
SabnprrrononTs: 238
Naranurss 427
TMamrooSpasmere axymet 156



TanueTrux 6—24

Jlacka 424

SlacTonorve 425

SecTouonme 360

SaTumepna 145, (6]

Slen 425

Semmmnry 431

Slemyp sapn 423

Slemypu 423

Senupus 397, 420

Slconapaoses rArywika 242

J'lenn.nonlpu 279, 291
Slermmonakmisan 227

Slecrmie Mpiun 356

Seraroutke naryuxs 228

Sletatoiuue awepu 292

Sleryine apakons 275

Seryuie Muum 422

Tleyunit apaxon 280

Tierarn 413

Jiew 173

Tinanvcs 281

JinmeHnaA KomoNas HIyana 281

Jlnpoxsocr 358

Tlnekh xysy 418

Jlkenua oSuKHOBeHHaK 371

Tlorrepren 278

Jlowsionorwe amew 284

MHKCHH2 OGMKHOBEHHER 101
MkenHb 58, 87, 98
MuHor# 89

MupHKsHb 424

Obewanu yakonacnie (CTaporo
Caera) 424

Obeabarn wRpoXoHOCHIE
(Hoporo Crera) 424

287
Mnexonutaioinke (=3sepk) 58
MHoromabepHuKooSpasHue 157
Moronép 150
g 142

o 2,27
Oncsnkoue 361

Ornerenrut 27
Oanowoupésnie 5, 102, 104

MHoronépu 167

Mosoneorwe 429

Mavororonosas axyna 157

Maiox 280

Monapxonse 361

Mopx 425

Mopxatnsie 426

Mopexas uryaa 271

Mopcxan MuHora 99, 101

Mopcxas ceuna 432

Mopcxite 3Men {cemericTso) 285

Mopcxse urn 153, 183

Mopexse Ay SO

Mopexse uepenaxy (ceMefcTao)
270, 275

Mopexoft KoK 142

Mopcxoft Kot 159

Mopckoft neonapa 426

MoxsoHoruR cuy 333

M; 420

(=
nactsie) 161, 190
Slonaronoc o6MKHOBEHNR 380
SlopHeue 351
175

M 359

387, 413, 439,
440

Osépras anryuka 228

Oxyns oSsiKHoBCHHMH 127

Oncrbk 430

OneHbkx 430

Onyueswe 342

Onnxa 358

Onaatps 43t

Onoccymonne 417

Onoccymni 417

Opanryran 424

Oprs: 344

Opraxosnie cxaTat 160

Ocerposnc 167

OcetpooSpetnne 145, 165, 167

Ocraproxmoneomopéba {71

Ocreomoccomopdnl 169

OcreocTpaxst (sKocTHomeRwNP-
Haes) 102, 105, (06

OcTpomopaas naryuika 222, 224

b

Mypenst 171
Myxonoska-necTpyurka 361
361

Sloeock 175
Slowanumuie 429
Slyna-pu6a 141, 187
Siybaps 195
Slysenépue 164
Jincya 347
Siaryuixa-6ux 241
Jlaryuixa-xpasoes 221
Jlaryuopors 354

Maxaxu 424

Masak-pesyc 424

Manas 6poH3OBEAR KyKylIKE
351

Manaq anns 343

Makrycrosse 425

Marrtosue ckarut 160

Mapa 432

Mapaby 343

MapTitux 424

Mapmiwkosne 424

Mata-mara 278

Mexnexsi 424

Mezoyxasunkosse 358

Meanha OSKHOBeMHHEA 284

MeukopoTooGpashue 171

Meworuarne npurynu 430

Muiumrsie 432

Msrxorenax sepenaxa 279

Marxorensic uepenaxi (cemelt-
cTs0) 279

Haaxnace Pubw 109

Xxo6pa 285
OLeARMKOBNE NYCTHHKBIE
AryaHb 285

Tasnanu 424

Manameaen 345
Maneornary 334, 367
Maneonmcin 64, 165, 191
TManrannn Gestobpoxnit 423
TaxronuHm 423

coM 174

Hasemnne no3soHouHKe TeHTeps 425
(=Te I
rHe) 58, 61 TaHunproxoxue 102

Hanayobpaswnie 337
Hacexomonanse 282, 420
HacroRuwne ARryKs 225, 228
HacToRuwse cons 353
Hacronume yxa 284
HacToRuue aweprun 282
Heorrama 367

TlaHuvpHie pubhi 62, 235
TaHumpHbie Wy 64
TMapamuxcuw 101
Tapepermrtanwy 58
TlaproxonuTHue 429
TNactywxopee 346
rlncrymxcnue xypaenw 346

428 obearann 424
Henonnosy6ie 419, 420 nenlme BOpOGbKHbE 359
Hunbcxnft kpoxomur 270, 287 Tlexapn 429
TNenarnyecxan 6/
3yEx 348 akyng 154, 156
HoboHESHNe mrvum 340, 367 Mennranopne 342

Hosonépie puba 168, 191
Hocame xumepat 160
Hocoporossic 428

Hytpia 432

Obeapanini 397

Mennkanoobpasuie 341
Mennoranph 64, 288
MenenbHan ceMumabepHas
axyna 156
TTepBHYKOPOTNE XHBOTHME 49
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Mepaosepn 413, 414, 440
Mepsoryusa 367

MMepenen oBLKHOBeHHbR 344
Meckapu 173

Mecounnxy 348

Mecuanxu 432

IMecwane akynut 156
Meunnxornie 359
TrnorocooGpasnue 158
TnnopriooSpasume 159
TInnrsHOOSPa3HbE 341
Mnna 225

Tunosxe 225

Twpauss 149, 173
Tnpetettcxan BHXYXQNS 442
Tutonn 284

Turrosue 359
IuTypuacnuay 102
Tuutyxx 331

TMruyxosue 433
Tussxopot Byprepa 101
TTHABXOPOTHE MUKCHHN 101
Tinasynunxs 348
TlaactHROXA6epHEe 154
Tnauexrapuue 418
TInawenocKag axyna 157
TLnazuenocHas Riuepia 280
Tnesnosaspr 291
TLaxosaspst 291

Tnorsa 149

TactHoporue 371
mntouuuca Kkobpa 285

TIpuTxan Aulepiua 248
TleammocTenan 105
Tlcernoayxuu 64, 258

Meedpyp 168

TMcosue 424

Ireponakmiin 293
Treposaepu 64
TtHueTasopue AnHosanph 292
TNruun 58

TITHUR-MBlLIK 355
TTTHUM-HOCOPOTH 356

Counme (cemedicTno) 429
Camrsx

Comprerent 320

CBHETYH THTHKAKCKHH 227, 228
Cesephia nuLuyxa 433
Cesephuf anenb 430
Cefmypua 239
Cennzesan axyna 156
Cennzeobpasitie 172
Cennab Hopsexexas 172
Cennab-depHocniKa 172
Cennasnoft kopos 141

Copan wecmxabepnas iy 157

Tlyma 425

Mycrensra 334 Cémra 176, 193
Mycratan nryana 269 Cepas kpaica 371
Myxonks 357

n 431

TlatHucTan ruena 425

Pa3no3y6006patiue axytal

Paxuennie 356

PaiiueoSpasnuie 356

PamtpopHixu 291

Peaynn 424

Penunnu (TpecuuKalolHecn)
58, 247

PaauxooSpasume 347, 367

Puonepma Jlapna 223

Porarx

Poraugsne cratht 160

Poroys 163, 164

Poroxioss 359

Pomboue cxaT 159

cxarnt 159

340
nomuooopu 0 Pocomaxa 425
Toaxosoocke 422 Poxnenne cxar 159
Hep 52,58

(
Tonésin 431, 432
Monessie Muwm 432
Tonoporue 430
Monynansarsid rycs 346
Tonyosesnan 423
Monyxopacssie 31, 49
Monspra raraps 340
Monapran kpaska 334
Monspran cosa 352
Momopunku 349
Monansweswe 361
Monensnn 361
Monyraesue 351
Monyracospadnsie 350
MpecGrophnc 361
Mprmars 423
n

422
Pyxonoxaa 423

Pyccxutt océtp 167
Pui6a-6abouxa 230
Pu6a-ronopHx 230
PHGHNR Gk 353
Pubosmen 229
Pubn-6enxi 194
Paixe-cepufl Bannabu 418
Puics 382, 425

PrbKH 349

PAGAHK OBMKHOBERHNA 345

Casan m m. m

CaRrax 4

Canzna)mpl arsmukcxan
(uépnax) 229

60, 174
Mpoexarns 416
Tpotosshe 367
Mporonep 164
n 64

29
Canamanapa netuepHas 229
Canamanapa namuieras 229
Canamanapossie 229

Cs

watiia 349
Cepnoluuoau 348
Cephtt papan 248
Cephatt KeHrypy 418
Cepnift xur 427
Cephii copoxonyT 334
CemvaThil nuToH 284
Cuupexut ocktp 167
Chsyuéabie 425
CH30BOPOHKa OBMKHOBEHHAS
356

CHHacUMIHK 26
CHHeAIMYHMA CUMKK 262
Chsuuesbie 36
Chnsn akyna 157
Chnyxopuie 353
Chpett Ganbuoft (Amphibia:
Caudata) 228, 372, 427
Cipenn 427
Crar-6a60vxa 159
Ciat-6arenoc 160
Crari 154
CxsatuHoobpasue 158
CK30pen OBMKHOBEHHMA 362
Craopttopue 362
Ckora 344
CKpUTOXE6EPHUKH 228
CKpuTOLIEAHNE Yepenaxi 278
Cxyu6pia 140, 151
Crasxu 320
CraBxu-nOpTHAXH 361
Cnanxopue 360
CrefioameAxH 283
Crerlynn 283
Crénywonkm 431
Crentaw 375
Crenuwonne 431
C1oH adpHKAHCKHA 427
CROH HUAKHCKHA 427
Cronosas depefaxa 277
CionoBre 3eMAepoRtKi 433
C

TMpyaosas Asryuxa 241
TMpRrynunk KopoTKoyxH# 433
Mpurynanx 383, 419

452

78
Camnnn 27, 29

Caepx 360

Costrxovste 432

Crerox 175
CobaxononobHuie xuwHme 424
Cobons 425



CobeTsento cxamu 159
Coutse Koaozok 354
Copunnft nonyraft 351
CoBoobpane 352
CoBpemennue NTHUN (rpynna)
335, 367
Cosu 353
Coftxu 318
Coxanusie 345
CoxanooSpastinie 344
Canxerne uannu 347
Canossi 360
Com 174
Comoobpassne 174
Comesute 430, 431

238
Tenpexosue 421

Tepancunn 64, 439
TepononTu 439
Tepomopd 58, 268
Teponoa 292
Tectynuuman 279
Terepenmmc 345

Texacckas Tryxan uryaHa 268
Turposas auen 285
Turponas narymxa 241
TrMenkesne 360
Tunamyospaskne 336, 339
Tupannosasp 292

Ywacran 215
Yiwacrsie Tonenn 425

@asanosmie 345

asronu 341

unnr oSwKnoBeRHHA 353
Ounnomenysn 223
Dnamunro 319, 343
Onamnrroobpasnue 343
@opopakoc 367

Operamsi 181, 332, 340

Xameneon xexcoMa 277
Xameneonn 280

Xamca 172

3

Coms-nansox 431 Tupanuu,
Copokortyrasxe 360 MyxaoBXi 359
C Gypesect- 362
uux 340 Tancranobuxy 173
R nococs 197 aMPu6un
Crerozasp 292 238

Crerouedan 64
Crenxas xa6a 221

ToMKoTeNan MHKCHHa 101
Tpansnas naryuka 198, 220

XBOCTaTHE aMAHEHH 222
XBOCTOKQI008pa3HHE 159
XitmepooSparunie 160

Xumepn 160

Xuttune {MrexonTaioue) 424
Xuttunie cymsariee (oTpan) 417
XoboTHopLtse XHMepH 161

Crepasmux 332 Tpéxxoromhate uepenax 278 XoGorHue 427

Creprans 167 ) 431 431

C TpéxnanuR nenuseu 420 Xopacanckas arama 277
Crpaycoobpusmiue 337 TPMTON OBNKHOBEHHMR 229 Xpauesne pwGH 58, 62, 154
Crpena-amex 285 Tparoucopastse 355

CrpHx o6nKHOBEHHMR 354
C 354

Tpy6xoays 422
a2

Crpuan 354

Crpofthue nanoiw 285

Cymuatuie KBakuH 223

Cymiataie kynnum 417

Cymvatue nemiry 418

Cymvatsie wiekonsTaloutHe 412

CymyaTsie Mbiurk 417

Cymuatsift Bank 417

Cyneamnift kpot 417

Cymuaiait Mypapben 417

Cynosad uepenaxa 278

Cypxx 431

Cyunnxw 431

CycrapHowefinsie 187

CyxonyTRIE Hepenax (cemen-
cTBo) 270, 279

Cdpenonontn 291

Cumnxn 282

CLutHKOBM TeKKON 282

Tpybxonocue 318, 340
Tpynuanosse 361
Tpacoryaxosue 360
Tyxaosue 357
TyaHonie Gopanatku 357
Tyxanu 357

Tymew cunrh 183

Tymun 140, 183
Tynafeaue 421

Tynafiu 421

Tyniuk oBMKNOBEHNNR 339
Typako 351
Triukanuuxosre 385
425,426

Uanau 343
UseTHue Gekacw 347
UensHoronoswe 145, 154

Uepatoncs 292
Uecapxosuic 345
Llksernd 425
Llknogoru 435, 437

Yapuva 175

Uanku 348

Uankoswie 349

UYexanm 360

UemoctropoTne 58, 106, 108
283

Toonews
Toamxa 172
Venoty6 cubupexun 228
Venosybu 228

Yroph esponefickudt 171
YrpeoSpastie 170

Yepoara napanckan 228
Hepaarw 228

Yepearn HacTomawe (po) 228
Yepenaxt 279

Hepnih Kalman 287

Yepnaih crprm 331

Tattnan 284 Vipu 171 YecHotnHUa 222
TaAQynHwx-Gynthepns 340 Vaaeu 284 Yeuryenorn 281
Tanupoene 428 Yaen 357 YeuryAuaThie pEMTHIHA 279
Tapnon atnantuuecxun 170 ¥x 272,284 Ruwepn 414
170 284 Unbwcw 348
TacManUACKRR nagBan 417 VrHTH 348 YneTukn 349

Tefinan 281
Texomonts 292
Tesomoxat 102
Temnas caramanapa 229

Yearne kurw 426
Yrunue 301, 345
Yrxomoc 416
Yisan 414

Lllepcrokpainu 421
LectunuueRaThft cLUMKK 271
Isnoknionkosaic 348

43



UInmnanae 424

UMM 432

UInunosaTwA ckat 155
43]

Daperminnu 268
DnexTpHeeKe cxatat 158
DnexTpueckxe yIpK 174

D cxar 155

A 356

LilnemonocKae Kaakun 223

LilnemonocHsR Karao 357

Liinopucsan narywxa 221, 225
3

P com 174
DnewTpudeckutt yrops 174
Inonomopdu 170

Bmy 300

Iinpor 7 64, 365
Tynedap uparckun
IHenesy6u 420 JySnecapu 281
Iiyreosue 102 3epa necuanas 273
IL{HToMOpRHHK 273 D 283
Lyxa o6uxHoBeHHAS 176
356 105 npesec-

Lypxa
Lilypxennie 356

Hee Men 270

Sa03y6u (cemeRcTo) 282

Sxamapu 357

Sxamosue 347

STk 430

SIMKoronoBae Mex 286

Slcrpesa 344

SlcTpeGuan cosa 353

ScTpeSunne 344

Stutepun 269

SlLLepoTaZOBME NMHOIABPN
292

SiztepoxBocTHe (MTHUN) 344
Sutepn 265, 423



YKASATEAb AATUHCKMX HA3BAHMUIA XUBOTHBIX

Abramis brama 173
Acanthodii 58, 59, 62, 189
Acanthostega 236
Accipitridae 344
Acinonyx jubatus 425
Acipenser baeri 167

— guldenstadti 167

— ruthenus 167

— sturio 167
Acipenseridac 167
Acipenseriformes 59, 167, (91
Acrania 6, 52

Acrobates pygmacus 418
Acrocephalus 360
Actinistia 161, 190, 234

Actinopterygii 59, 62,143, 147,

164, 190
Aegolius finereus 353
Acgothelidae 354

Anabantidae 184, 230
Anabas testudineus 230
Anamnia 58, 59, 242
Anarhynchus /mnlalu 348

Ardeidae 343
Aristichthys nobilis 173
Arthrodira 187

nas p
Ansspida 59, 102, ms
Anastomus lamelligerus 343
Anatidac 301, 345
Anarolepis 62, 102
Ancistrodon 273
Andrias 228
Aneides lugubris 229
Angidae 262

Anguilla angailia 171
Anguilliformes 59, 170
Anguis fragilis 282
Anhimidac 345
Anhinga rufa 342
Anhingidae 342

335
Afrixalus laevis 223
Afrosoricida 418, 419, 421
Afrotheria 419

Agalychnis collidryas 227
Agama 280

Agnatha S8, 59, 62, 87, 101
Alaudidac 358, 359

Alcae 349

Aleedinidae 356

Alces alces 441

Alfigator mississippiensis 271,

Alligator sinensis 286
Allgatoridae 287

431
An:er 346

Artiodactyla 61, 418, 429
icolinae 434

Ascidiae 20, 21

Aspius aspius 173
Astraspida 59, 105
Astraspis 105
Astroscopus 147, 151
Asymmetron 6
Ateleaspls 106

Ateles 424

Athene cunicularia 352
— noctug 353
Atractosteus
Austrelaps superbus 285
Aves 58, 60, 293

Balaeniceps rex 343
Balaenoptera musculus 421, 441
3

Ansenforma 61, 301, 319 345
Antechinus 417
Anthracosauria 238, 287

, 38,49
Balanoglossus gigas 32
Balearica pavonina 346
Basiliscus 281

Antiarchi 187 Bathyergidae 431, 432
itocap 430 fus soporator 194

Anura 225, 241 amdea 59. 141, 154, 158

Aotus 424 Bipes 2

Apoda 60, 220, 221, 229, 241 Bison 430 441

Apodemus 432 Bison bison 441

Apodi 354 Bitis gabonica 286

Apodiformes 60, 354 Bog 284

Appendiculariac 20, 30

forsteri 331, 341

425
Alouarm 424
Amblyr*ync)uu 280
Ambystama maculatum 225
— dgrinum 228

Amia calva 150, 151, 168
Amiiformes 59, 168, 191
Amniota 58, 60, 242
Amphxbla 58, 60, 187

Apreryx 314, 318
i 337

Apus apus 331, 354
Aquila chrysaetos 336
Aramidae 346
Arandaspida 59, 105
Arandaspis 105
Arapaima gigas 170
Archaeopteryx 363

21
Amphisbaena alba 281
Amphisbaenia 281
Amphiuma means 228

335
Archilochus colubris 355
Archonta 419
Archosauria 60, 286, 291

Baidae 273, 284
Boiga trigonata 284
Bombicilla 320
Bombina 222,227
Bareoeutheria 419
Botaurus steilaris 343
Bovidae 430
Brachiopterygit 165
Bradypus 420
Branchiastoma lonceolatum 6,7
Brantg 3

Bubalus 430

Bubo bubo 353
Buccanidae 357
Buceros bicornis 356



Bucerotidae 356
Bucorvus i 356

Ceu:u 61, 418, 426
418, 419

Bufo bufo 224
— calamita 224
— cognathus 121
— marinus 222
Bufonidae 225, 227
Bulweria 340
Buphagus 362
Burhinidae 348

Cacatuidae 351
Caecilia (oTpra) 229
Caecilia (pon) 229
Caenolestidae 416
Caiman niger 287
Calidris 343
Callichthyidae 174
Callithrix jacchus 424
Callothynchidae 161
Callorhtynchus 161
Camelidae 429
Camelus 430

Canidae 424

Canis lupus 424
Capitonidee 357
Capra 430
Caprimulgidae 354
Caprimuxgaromes 61,353

Ccmrhmu: maximus 156
Chamaeleo Jacksonii 277
Chamacleonidac 280
Characiformes 59, 173
Charadrii 347
Charadriidae 348
Charadriiformes 61, 347
Charadrius 348

Chelidae 278

Chelydra serpentina 277
Chelidrida¢ 278
Chelodina longicollis 277
Chelodina rugosa 278
Chelonia 60, 271, 275, 278
Chelonia mydas 271, 278
Cheloniidae 278

Chelus fimbriatus 278
Chiasmodon 142, 134
Chimaera monstrosa 160
Chimaeridae 160
Chimaeriformes 160
Chinchilla 432
Chiroptera 61, 419, 422
Chiamydosourus kingii 275
& -

Columbiformes 61, 349
Columbina passering 349
Compsognathus 363
Confuciusornis 335, 365
Connochaetes 430
Cophosaurus texanus 268
Coracias garrutous 356
Coraciidae 356
Coraciiformes 61, 356
Cornuta 51

Coronella austriaca 284
Corvidae

Corvus corax 358
Corythaeola cornuta 351
Cotumnix coturnix 344
Cotylosauria 288

Cracidae 345

Crex crex 347

Cricetidae 43t

Crocodylia 60, 275, 286, 292
Crocodylidae 287
Crocodylus niloticus 275, 287
— porosus 287

Crocuta crocuta 413, 425
Crossopterygii 59, 161, 190, 231
Crotalus 273

Pe!

157

331, 354
Clplorhmomorphx 188

Chioris chloris 362
i 190

Choloeus 420
C d 58, 59, 62, 109,

157
G:mllarhmus Iongmmnu: IS7

154, 187
Chondrostei 145, 165, 186, 191

Cardmnhdae 361

Carefta caretta 218
Carnegiella myersi 230
Carnivora 61, 371, 418, 419, 424
Caspiolosa kessieri 172
Caspiomyzon wagneri 99
Casuariidae 337
Casuariiformes 60, 337
Catarhini 424

Cothartes aura 318
Cathartidae 344

Caudata 228

Cavia poreellus 432
Caviamorpha 430

Caviidae 432

Centropus menbeki 351
Cephalaspidomorphi 102
Cephalaspis 102
Cephalodiseus 43— 47, 49
Cephalohordata
Ceratophrys 227
Ceratotherium simum 428
Cercopithecus 424
Certhia brachydactyla 331
Cervidae 430

Cervus elaphus 430

456

Chrysochloridae 421
Chrysococcyx minutifius 351
Ciconiidae 342
Ciconiiformes 61, 342
Cinclus cinclus 358
Cingulata 61, 419
Cisticola 361
Citellus 441
Cladoselachii 189
Clamatores 359
Clethrionomys glareolus 411
Clupea harengus 172
Clupeiformes 60, 172
Clupeonella 172
Cremidophorus 282
Coccothraustes coccothraustes
362

Coelacanthini 145, 161, 190, 234
Coelurosauria 363

Coliiformes 61, 355

Collocalia 316, 319, 354
Coluber 285

Caluber caspius 285
Colubridae 284

Columbae 349

Columbidae 349

Cryptobranchidae 228
Cryptodira 278

Crypturellus variegatus 339
Ctenacanthida 189
Ctenopharyngodon idelio 173
Crenosaura 280

Cuculidae 351

Cuculiformes 61, 351
Cyclomyaria 27
Cyclostomata 58, 59, 62, 87
Cyclura 280

Cynocephalus volans 421
Cynodontia 437
Cynognathus 438
Cypriniformes 60, 148, 173
Cyprinus carpio 173

Dacelo novaeguineae 353
Darevskio 282

Dasyatis pastinaca 159
Dasypeltidae 270
Dasypeltis 273, 284

— stabra 273
Dasypodidae 373
Dasyprocta 432

Dasypus novemcinctus 419
Dasyuromorphia 61, 417
Daubentonia madagascariensis

423
Delphinidae 426
Delphinus delphis 426
Dendroospis 285
Dendrobates 223



Dendrobatidae 227
Dendrocolaptidae 359
Dendrocopos major 358
Dermochelys coriacea 218
Dermoptera 60, 416, 418
Desmana moschata 421
Desmognathus fuscus 220
Desmomyaria 29
Dexiothetica 50
Diadectomorpha 288
Diatrima 367
Dicynodontia 437
Didelphidae 417
Dldelphu irgis 417

Eptatretus (= Bdellastoma) 101
Eptatretus burgeri 101
Equidae 429

Equus 429, 441

— hemmionus 441

Eremias seripta 217
Erethizontidae 432
Erethmochelys imbricata 218
Erinaceidae 374, 420
Erithacus 360

Eschrichtius gibbosus 427
Esax lucius 136, 176
Estrildidae 362

419

is 350
Dmletmdan 435

277
Eudynama 352
61, 418, 419, 420

Dmosauna 292
Diomedea exulans 340
Diplerhina 58, 59, 62, 102
Diproi 59, 145, 147, 5L, 161,
163, 186, 190
Dipodidae 385, 431
Diprotodontia 61, 417
Dipsadinae 270
Dipsas 284
Dipsasaurus 269
Discoglossidae 227
Dispholidus typus 284
Dolichotis 432
Dracaena 281
Draco 275, 280
— volans 280
Dreponaspis 105
Dromajidae 337
Dromoius novachollandiae 300
Dryocopos martius 357
Dugong dugon 427

Echis 273, 283
— corinotus 273
Edophosaurus 435
Edentata 394
Elachistodon 270
Elapidac 285
Elasmobranchii 59, 154, 187
Electrophorus electricus 174
Elephus maximus 427
Ettobius 431
Elopiformes 59, 170
Elopomorpha 59, 170, 193
Emberizidae 361
Embolomeri 239
Emydidae 278

is 248, 278

Eumeces 274, 281
Eunectes murinus 284
Euplactes 362
Eurylimidae 359

Gekkonidae 281
Geochelone 279
Geococcyx colifornianus 352
Gerbillidae 432
Ginglymostoma cirratum 156
Giraffa 430

Glaucidium passerinum 353
Glires 419

Gliridae 430, 431

Gits glis 431

Gnathostomata 58, 59, 106
Gobio 173

Gorgonopsia 437

Goritlo 424

Goury cristata 349
Graptolithina 48

Gruidae 346

Gruiformes 61, 346

Gulo gulo 425
Gymnodactylus caspius 217
Gymnophiona 229
G §

yphary
Eurypygidae 346
Eurystomus orientalis 356
Eusthenopteron 231
Euteleostei 60, 174, 193
Eutheria 61, 418, 421, 441

Falco finnunculus 334
Falconidae 344
Falconiformes 61, 320, 344
Farancia abacuro 274
Felidae 425

Felis caracal 425
Fennecus zerda 424
Ficedula hypoleuca 360
Flectonotus 223
Formicariidae 359
Fratercala arctica 349
Fregata 332

Fregatidae 341
Fringillidae 362

Fulica atra 347
Furnariidae 359

Galbulidae 357
Galeaspida 59, 102
Galemys pyrenaicus 442
Galeomorphi 59, 154
Galliformes 61, 344
Gallinago 348
Gallinula chioropus 341
Garrulus 315
Gastropelecus 173

23

Emys
Enantiornithes 335, 365
Engraulidae 172
Engroulis encrasicholus 172
Enhydra lutris 425
Enteropneusta 32, 49

Gavia immer 340
Gavialis icus 287

60, 174
Gymnotus 147
Gymnura 159

Haematopodidae 348
Haikouella lanceolatum 58
Halocynthia aurantium 20, 24
Haplorhini 423

Heloderma suspecrum 283
Helodermatidae 282
Hemachatus 285
Hemichordata 31, 49
Heptanchias perio 157
Herpestidae 425
Hesperomnithes 367
Heterocephalus 432
Heterodontiformes 154
Heterodonrus 154, 156

— philippi 156

— portusjacksoni 156
Heterostraci 59, 62, (02
Hexanchiformes 157
Hexanchus griseus 157
Hippocampus (42, 153, 182
Hippopotamidas 429
Hippopotamus amphibius 429
Hirundinidae 353
Holocentrus |

Holooephah 59 I‘S 154, 160,

Holos(ei 168, 191
uso dauricus 167

— huso 167

Hyacnidac 425

Hydrochoerus hydrochoerus 432

Gaviiformes 60, 340
Gazella subguiurasa 438
— thomsoni 415, 430

genei 229
Hydrophiidac 285
Hydrurga lepionyx 426
Hyla faber 226

457



— rosenbergi 223 Leptotyphlopides 270
Hyfidac 225, 227 Lepus timidus 433
Hylobates 424 Leucaspius 113
Hylocichia mustelina 316 Lialis 281
Hylonomus Limicolac 347
Hynobiidac 228 Limosa 348
i molitrix Liole 274

73 Locstella 360

Hyracoidea 61, 419, 428 Loriidae 351

Hysiricomorpha 430

Tbidorhynchidae 348
Ichthyophis glutinosus 229
Ichthyopterygia 291
Ichthyomithes 367
Ichthyosauria 291
Ichthyostega 236
Ieteridae 361

Iguana 280

iguanidae 280
Indicatoridae 357, 358
Insectivora 418, 420

157

Loxio 318, 332, 362

— curvirastra 318, 332
Loxodonta ofvicana 427
Luscinia 360

Lutra lurra 425

Lycaon picrus 413

Lynx 425

Mabuya 282
— aurata 277
— heathi 282
Macaca 421
— mularia 424
ii 278

Molothrus ater 362
Monarchidae 361

Monorhina 58, 59, 62, 102
Monotremata 61, 391, 413, 440
Morganucodon 393
Mormyridae (70

Moracilla alba 359
Motacilla cinerea 334
Motacillidae 360

Murenidae 171

Muridac 432

Mus musculus 432
Muscicapidae 361
Musophagidae 351

Mustela rigripes 441
Mustelidac 425

Myliobatidae 160
Myliobatiformes 15
Myliokunmingia fengjiaoa 51
Myocastor 432

Myomorpha 430

Myaspalax 431

Tsurus
Ixobrychus 343
Jacanidae 347

Ketupa blakistoni 353

Lacerta ogilis 248
— vivipara 280, 282
Lacertidac 282
Lachesis mutus 286
Lagomorpha 61, 419, 432
Lamo glama 430
Lama guanicoe 430
Lamna nasus 156
Lamniformes 156
Lampetra fluviatilis 89, 99
Lampetra planeri 100
Lampropeltis getula 285
Laniidee 360
Lanius 319, 320, 334
Lanius excubior 334
Lari 348
Laridee 348
Larus argentatus 315, 349
Latimeria chaiumnae 161
— menadoensis 161
Laurasiotheria 419
Lemmus 431
Lemuridae 442
Lepidosauria 60, 279, 291
Lepidosiren 163, 164
Lepisosteiformes 59, 143, 168,
191

Lepisosteus 150, 168
Leporidae 433

Lepospondyli 238, 240, 241
Leptoptiles 343

Lo

Macropodidac 385, 418
Macropus giganteus 418
Macropus rufogriseus 418
Macroscelides 61, 385, 419, 433
Macroscelides proboscideus 433
Macrotis logoris 417
Malapterurus eleciricus 174
Mammalia 58, 60, 369

Manidac 423

Manis 372, 423

— rricuspis 423

Mania birostris 160
Marsupialia 441

Martes zibellina 425
Masticophis flageilum 271
Megachasma pelagios 156
Megachiroptera 422
Megapodiidae 344

fasciotus 417
Myrmecophagidec 420
Mystacocet 426

Myxine 101

Myxine glutinasa 101
Miyxini 38, 59, 87, 98

Natrix 272, 284
Nasrix natrix 272, 284
Nemamyxine elongata 101
Neoceratodus 163
Neognathae 60, 340, 367
Neophron 332
Neopterygii 59, 165, 168, 191
Neomithes 335, 367
Nestor 351
Notechis scutatus 285
Notoryces ryphiops 417
Numenius 348

idinae 3

334
Melanerpes formicivorus 358
Meleagrindae 345
Mellisuga helenae 355
Melospiza melodia 316
Menura 358
Mergus 319, 346
Meropidae 356
Merops apiaster 356
Metatheria 61, 416, 441
Microchiroptera 422
Micropsirta 350
Micrurus 285
Misgurnus 151, 173
Mitrata 51
Mitsucuring owstoni 156
Mobulinae 160
Mola mola 141, 186
Moloch 280

Nutifraga coryocatactes 363
Nyctea scandiaca 352
Nyctibiidae 354

Ochorona 433
Ochotona alpina 433
Ochotonidae 433
Odobenidae 425
Odobenus rosmarus 426
Odontaspis 156
Odontoceti 426
Odontognathae 335, 367
Qenonthe 360
Oncorhynchus 175

— gorbuscha 175

— keta 175

— tschawytscha 175
Ondatra zibethicus 431



Ophidia 60, 283
Ophiophagus hannah 274, 285
Ophisaurus apodus 2
o h

Perca fluviarilis 121, 184
Periophthatmus 151, 183, 230
Perisoreus canadensis 319

i 419

61,352
Gpisthocomus hoatzin 352
Orcinus orca 426
b "

Petauridae 418
Petaurus australls 418

156
Orectolobus 156
Omithischia 292
Ormi

marinus 99, 100

Petromyzones 38, 59, 87, 89

Phacochoerus aethiopicus 429
idae 341

sanatinus 416
Omithurae 60, 33, 367
Orthotomus 361

Oryeteropus afer 422
Oryctolagus cuniculus 392
Oscines 359

Osmeriformes 174

O.smem: eperfanus 174

Phalacrocoracidae 342
Phaiacrocorax 314
Phalaenoptilus nuttaliii 354
Phalangeridae 417
Phalaropus lobatus 318
Phascalarctos cinereus 417
Phaslamdae 345

17
Osmnophysl 60, 148, 172
Osteoglossiformes 60, 170
Osteoglossomorpha $9, 169, 193
Osteostraci 59, 105
Ostracodermi 58, 102
Otariidae 425
Otididae 346, 347
Otus scops 353
Ovis 430
Oxyuranus scuteliatus 285

Pacnungulata 419
Palacothyris 288
Paleognathae 60, 336, 367
Paleosuchus 287
— trigonatus 287
Pan 424
Pandion haligetus 344
Panthera 413, 425

— leo 413
Pantodon buchkolzi 230
Papio 424
Paradisacidae 363
Parareptilia 58
Pareas 284
Paridae 364
Passer 359
Passeridae 362
Passeriformes 60, 319, 331, 358
Patogona gigas 355
Paucituberculata 61, 416
Pedetes cofer 385
Pedetes capensis 431
Pegasoferae 419
Pelamis platurus 285
Pelecanidae 342
Pelecaniformes 341
Pelecanus occidentalis 342
Pelobates fuscus 222
Pelycosauria 435

pugnax 348
Phoca hispida 426
Phoca sibirica 442
Phocidae 425

Polypterus 150, 167
Pongo 424

Presbyornis 367

Primates 61, 419, 423
Prionace glauca 157
Pristiformes 159
Pristiophoriformes 155
Pristiophorus 155

Pristis 156

Proboscidea 61, 419, 427
Procavia capensis 428
Procellariiformes 320, 340
Protacanthopterygii 60, 174
Protoavis 367
Protobatrachus 241
Protopterus 163, 164
Protorothyrididae 288
Prototheria 60, 413

Psammophis lineofatum 285

Psephurus gladius 168
Psittacidae 351

P i i 61, 319, 343

Phoenicurus 360

Pholidota 61, 419, 423

Phororocos 367

Phrynocephalus 275, 280

— mystaceus 215

Phyllomedusa 224

Physeter catodon 426

Picidae 357

Piciformes 61, 357

Picumnus 357

Pilosa 61, 419, 420

Pinnipedia 425

Pipa pipa 225

Pipidae 225

Pisces 58, 59, 12

Pittidae 359

Pituriaspida 102

Pixicephalus adspersus 241

Placentalia 418, 441

Placodermi 58, 59, 62, 187, 235

Platyrhini 424

Plecotus auritus 422

Plesiosauria 291

Plethodon cinereus 223—225

Plethodontidae 223, 229

Pleurodira 278

Pleuronectiformes 60, 141, 145,
151, 188

Pliotrema 158

Ploceidae 362

Podargidae 354

Podicipediformes 61, 340

Podocnemidae 278

Podocnemis expansa 278

Poephagus 430

Polyodon :palhu/a xsa

61, 417
Peramelidae 417

Po]yp(enformes 56 !40 162, 188

60, 350
Psittacus erithacus 351
Pteraspidomorphi 102
Preraspis 102
Prerobranchia 32, 43, 49
Prerocies alchata 350
Prerocletes 349
Preromys 365
Pteropodidac 422
Pterosauria 292

Pryas carinatus 284
Prychodera 32
Puffinus diomedea 340
Puma 425
Pygopodinae 281
Pyrosomata 27

Python regius 277
Python reticulatus 284

Quelea quelea 362

Raja baris 159
— clavara 159

Rajidae 159

Rajiformes 162
Raliidae 346

Rallus aquaticus 347
Ramphastidae 357
Ramphastos 357

Rana arvalis 122

— cancrivora 222

— catesbeiana 241

— datmatina 221

— lessonae 241

— pipiens 242

— ridibunda 222, 228
— tempororia 198, 224
— tigrina 241
Rongifer tarondus 430



Ranidae 225, 228
Raphidae 349
Ratitae 336
Rattus 371, 432
Rattus norvegicus 371
Recurvirostridac 348
Regalecus glesne 141, 177
Regulus 320, 358
Reptilia 58, 60, 247
Rhabdopleura 43—47, 49
Rhachitomi 238
Rhacophoridae 228
Rheiformes 60, 337
Rheobatrachus 223
Rhincodon typus 156
Rhinidae 159
Rhinobatidsc 159
Rhinocerotidae 428
Rhinochetidae 346
Rhinoderma 223
— danwini 223
Rhinolophidac 422
Rhinoplax vigil 351
Rhipidistia 161, 190, 231, 234
Rhynchobatidae 139
Rhynchobatus dijddensis 159
ia 279

Scincus sixlineatus 271
Sciuridae 43
Sciuromorpha 430
Scolopacidac 348
Scolopax rusticola 348
Scomber 140, 151
Scrotifera 419

Sclachii 39, 134
Semnormis 357
Serpentes 60, 283
Serrasalmus 173
Seymouria 239, 287
Siluriformes 60, {74, 230
Silurus glonis 174
Siphonops paulensis 229
Siren lacerting 228
Sirenia 61, 419, 427

Sus scrofa 374, 441
Syivia 320, 360
Sylviidae 360
Symgnathus 153

Tachyglossus aculeatus 416

Talpa europaea 421

Talpidae 421

Tepiridac 428

Taricha rivularis 222, 225

Tarsius 424

Taurotragus 430

Teysssuidae 429

Teiidac 281

Teleostei 59, 144, 145, 146, 148,
168, 169, 191

Telmatobius culeus 227

Roceus chrysops 194
Rodentia 61, 371, 419, 430
Rooseveltiella nanereri 149
Rastratulo bengalensis 347
Rostrawlidae 347
Ruminantia 430

Rutitus rutitus 173

Sacabambaspis 105
Saccoglassus 32, :s

Sistrurus 273 Temnospondyli 238, 241
Sirta 361 Tenrecidae 421
Sittidae 361 Testudines 60, 275
Solenodon 420 Testudinidae 279
Samateria mollissima 300 inae 345
Sorex araneus 420 Terrastes bonasia 345
Soricida 420 Thecodontia 292
Spalacidae 431 Thelodonti 59, 62, 102
Spolax 315 Therapsida 435

435 Theria 61, 413, 416, 440
Sphenisciformes 61, 341 Thenodonua 436

i icutus 341 58, 64,435

Sphenodon 279, 292 Theropoda 2
Sphyma gygaena 157 Threskiomithidae 342
Sprattus sprattus 172 Thunnus thynnus 140
Squaliformes 157 Thylacinus cynocephalus 417
Squalomorphi 59, 154, 157 Tiliqua scincoides 282
Squolus acanthias 109 Timaliida 360

Squamata 60, 275, 279
Squatina 158

Saccopharyngiformes eo e
Saiga 430, 441

Saiga tatarica 441
Salomandra atra 229

— salamandra 229

158
Steatornis caripensis 332, 354
Stefania 223
Steganopodes 61, 341
Stegophilus 174
Steliio caucasius 148

27

Salamandridae 229

Salmoniformes 60, 175

Salpae 20, 27

Sarcophilus harrisi 417

Sarcopterygii 59, 62, 143, 147,
161, 150

Sarcoromphus papa 318

Sauria 60, 280

Saurischia 292

Sauropoda 292

Sauropterygia 291

Saururae 335, 365

Saxicola 360

Scandentia 61, 419, 421

Sceloporus grammicus 281

Scincidae 282

“

Stercorariidac 349
Stercorarius 332

Sterna paradisea 334
Stizostedion lucioperca 130, 184
Strepsirhini 423

Strigidae 353

Strigiformes 61, 352
Strigops habroptilus 350
Struthio camelus 315, 337
Struthioniformes 60, 337
Sturnidae 362

Stumus vulgaris 362
Suidse 429

Sulidse 342

Suricata suricata 413
Surmia uluia 353

Tinamiformes 60, 3(8, 339
Tockus 356

Tomistoma schiegeli 287
Torpediniformes 158
Torpedo 146, 159
Tragulidae 430

Trichechus 427
Trichobatrachus robustus 228
Trichosurus vuipecula 418
Trigla 142, 183

Tringa 348

Trionychidae 279

Trionyx sinensis 279
Triprion 223

Triturus vulgaris 229
Trochili 355

Troglodytes aedon 360

— rrogiodyres 360

Troglodytidae 360

Trogoniformes 61, 355
Tubinares 61, 340
Tubulidentata 61, 394, 419, 422
Tunicata 20, 52

Tupaiidae 421

Turdidae 360



Turdus 320, 360

Tylopoda 429

Typhiopidac 283

Typhlops vermicularis 284
Tyrannidae 359

Trionidae 353

Uncia 425

Upupa epops 3

Urodela 60, 221 228 241
Ursidae 424

Ursus arcios 425

Ursus maritimus 424
— thibetanus 424

Vandetia 174
Vanelfus 348
Varanidae 282
Varanus griseus 248
— komadoensis 282
Varecia variegata 423
Vespertilionidae 422
Vidua 362

Vipera berus 280, 286

Viperidae 286
Viverridae 425, 442
Vombatidae 417
Vombatus ursinus 417
Vulpes vulpes 371
Vultur griphus 344

Westlathiana 288

Xenacanlhlu 189
Xenarthra 419
Xenopus laevis 221, 225

Zaglossus 416
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