W SBOTAHIKA 2024-25
JlaboparopHe 3ansaTTs Ne 1

Tema: 3azanvhuii 02140 600opocmeit

MeTa: 3aCBOITH METOAMKY BHUTOTOBJICHHS MIKpOIIpENapariB Ta BUBYUTH
OyJI0BY 1 pPO3MHOKEHHS IMPEACTABHUKIB PI3HUX BIJII1JI1B BOJOPOCTEH, BCTAHOBUTH
0COOMMBOCTI oOpraxizamii Ta OyJOBM PI3HHX BIIAUTIB BOJOPOCTEH Ta iX
PI3HOMAHITTH.

O0’exTH_J10CIZKeHHs]_Ta 00J1aJIHAHHA: XKUB1 Ta (PIKCOBAaHI KYJIbTypU
BOJIOPOCTEH PIZHUX POMIB, MPEACTaBHUKIB OCHOBHUX BIJIJILIIB BOJOPOCTEH;
repOapHi 3pa3Kd BOAOPOCTEH; MPEIMETHI Ta HAKPWUBHI CKEJbI, MIKPOCKOIH,
npenapyBaibHi TOJIKU, MIHIETH Yaiku [leTpi, CKISHKHU 3 BOAOIO.

3aeoanns 1: BuBuntu Oys0BY KOJIOHIT poxy Mikporwmctic Microcystis

31 ckIsSHKH 3 (PIKCOBAHMMH 200 KUBUMH BOJOPOCTAMH y3ATH MIMETKOIO
KpaIlUll0 Ta MPUTOTYyBaTH TUMUYacoBMM mpemapatr. [Ipm mamomy 301iblIeHHI
MIKPOCKOITa 3HAUTH KOJIOHIT MIKPOLIMCTICY, BUBYUTH OJIHY 3 KOJIOH1U. BuzHauntu
TAN MOPQOJIOTIYHOT CTPYKTYpH, PopMy koisoHii. [Ipun Benmkomy 301bIIEHHI
MIKPOCKOTIa BCTAHOBUTH (OpPMY KJIITUH Y KOJIOHII MIKPOIIMCTICY Ta Crocid ix
3’€IHaHHs, HAIBHICTh Ta30BUX BaKyOJEH.

Pix Microcystis — MikpockomivHa piCHOBOIHA BOAOPICTb, 110 CKJIATa€ThCA 3
BEJIMKOT KUJIBKOCT1 TOOJUHOKHX KJIITHUH, K1 PO3TAIllOBaHI Y CJIM30BUX KOJOHIX
HenpaBUIbHOI popmu. KosoHiansHui ¢z M’ IKUH, 1 TOA1 HEBUPA3HUM, a00 TOCUTH
HIUTBbHUH, 1 B IIbOMY BUIIQJIKy T0OpE MOMITHHUHN Y CBITIOBUN MIKPOCKOIT HaBIThH 0€3
CrieriaabHOTO 3a0apBICHHS.

Koxna knituna mae cpepuany ¢popmy (OKpiM TUX KIITHH, [0 3HAXOJISATHCS B
cTaHl nojauty). Po3amHoxeHHs Bi10yBa€eThes (pparMeHTAIL€r0 KOJIOH1HM Ta MO1I0M
KJIITUH HaBMLI.

BuBuiTh 3aranbHUN BUTISAI KOJIOHII Ta MPH BEIUKOMY 30UIblIeHH] 1-2
KJIITUHY 3 TA30BUMH BaKyOJISIMHU, 3pO0ITh MIAMKUCH 0 MATIOHKY.
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3aeoanna 2: BuBuntu 0y10BY KoJIOH1T HOCTOK NOStOC

HeBennukuii IMaTOYOK MIKIPOYKH HOCTOKA PETEIHHO PO3PIBHATH B Kparuii
BOJIY Ha [TPEMETHOMY CKEJIbIl1 Ta BABUUTH IIPU MaJIOMy 30UIbIIEHH] MIKPOCKOIIA.

Pin Hoctok — NOStOC 34e0UIBIIOr0 BOAOPOCTI 3 MAaKPOCKOIIYHUMH
CIIM30BUMHU KOJIOHIsIMH. KOJIOHI1 32 KOHCHCTEHITE0 M K1 a00 TBep/i, 3a (popmoro
pi3HOMaHITHI. BogopocTi  pO3MHOXKYIOTBCS  TOPMOTOHISIMH,  aKIHETaMH,
OpyHBKYBaHHSM Ta ()parMEHTAIIIEIO0 KOJIOHIH.

KosoHis HOCTOKA CKiTalaeThes 3 0AraTOKIITUHHUX HUTOK, MEPEITyTaHuX
MDK c00010. OKpeMa HUTKA CKJIAJIA€ThCS 3 JIAHIIOXKKA IIapOTOIOHUX KIIITHH, 10
Jexarb y aparmiii Maci. OOOJOHKHU KIITHH JTy>K€ OCIMU3HEHHI, TOMY KJIITHHU B
JAHIIOKKY 3/1al0ThCA BiTOKpeMiieHMMU. KpiM BereTaTiBHUX KJIITUH HUTKH HOCTOKA
MAarOTh OUTBII KPYMHI KJIITHHU 3 TOBCTOIO JIBOKOHTYPHOIO 000JIOHKOIO Ta Maiike
He3a0apBJIEHUM TOMOTeHHUM BMICTOM. Lle rerepouucTu no skux BiAOyBa€eThCA
pPO3pHUB HUTKHU IIPU BET€TaTUBHOMY PO3MHOKEHH1 HOCTOKA.

BuB4iTh 4yacTWHY KOJOHII, HUTKH, MMO3HA4YTE BETeTATHBHI KJIITHUHHU Ta
reTepoIMCTH Ha MATIOHKAX.
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3aeoannsa 3: BUBYNTH OJHOKIIITUHHY MPICHOBOIHY BojopicThk Pinnularia

[IpuroryBaT mnpemapar, B3SBIIM IMINETKOK HeOdaraTo piaguHU 13 JHA
MOCYIMHM, B SIKIi MICTAThCS I1aTOMOBI BogopocTi. Pinnularia moxna BUBYaTH B
obpoctanusax Ha Cladophora Ta THIIMX HUTIYACTHX BOJOPOCTSIX, IO MEIITKAFOTH OLTSI
OeperiB BogolMu. BUBUeHHS Be1eThCs MPU BEIMKOMY 30UIbIIIEHHI MiKpOCKoMa. Y
npenapari MO)KHa 3HalTH BOJIOPOCTI Pi3HUX PO3MIPIB 1Y ABOX MOJOKEHHSIX: 3 OOKY
CTYJIKH Ta 3 OOKY IOsCKa.
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3 6oky cryiku Pinnularia mae Bua ButsrayToro emirnca. [To cepemHiii smiHii
CTYJIKHM MOXHa 0auuTH TpU OJMCKYUl KPY>KEUKH, OJIMH TOCEPEIUHI 1 IBa OJIMKYE JIO
kiHIiB. [le Tak 3BaHi BY3JIMKH, YTBOPEHI MOTOBIICHHSIM 000JIOHKH 3CEPEIHHH. Bin
KIHI[EBUX By3J'II/IK1B 70 HEHTPAIBHOTO e CMY>KKa, 1110 SIBJISE COOOIO LILJIUHY B
0OOJIOHI1 1 3BEThCA ILIBOM. 3a JIONOMOIOI0 IIBY IPOTONJACT 3’ €AHYETHCS 3
30BHINIIHIM CEpEJOBULIEM, 3aBISKH YOMY MOXIIMBUM aKTUBHUM pyX KimiTuHU. [lo
OoKkax, Ha JesIK1H BIJICTaH1 B1J] IIIBa, CAMETPUYHO PO3TAILIOBAaHI ITOMEPEUHI CMYKKH,
abo pebepris — 1€ TMOTOBIIEHI Ta TOHIII MiCIld OOOJOHKH, 3aBISIKH HHUM
3IMCHIOETHCS OCMOTUYHU U Ta TA30BHUI OOMIH 13 30BHIIITHIM CepeIOBUIIIEM. 3 OOKY
CTYJIKH 1HOJ1 MOKHA TTOOQUYUTH SJIPO, PO3TAIIOBAHE Y IEHTP1 KIITUHH.

[Ilo6 po3risiHyTH 110 X O0COOMHY 3 OOKYy MOsICKa, HEOOXI1THO JIETEHBKO
MOCTYKaTH MO TMOKPUBHOMY CKJIy MpenapyBaJbHOIO TOJIKOK. 3 OOKy MOscKa
Pinnularia mae Bursa npsMOKyTHHUKA i3 3akpyriieHUMH KyTamu. HeoOXimHo
YBa)KHO BUBUMUTH OOMIBA KIHIISI CTYJIKH, IIOO BIIPI3HUTH €MITEKY 1 TIMOTEKY. Y
MOPOXKHUHA KJIITUHU 3 MOSACKY 3alHATa MJIACTUHYATUM Xpomatodopom. Ko B
nocaigHii piguai Pinnularia 6arato, MojkHa 3HAHTH OCOOMHM Y TiM UM 1HIIIH CTail
BETreTaTUBHOTO PO3MHOKEHHSL. [1icTs moaLTy KIITHHU ASSIKUNA Yac HE PO3XOASIThCH,
a 3aJIUILIAI0THCS MOPS, TOKA YTBOPUTHCS TIIOTEKA, TOMY Y ITOJI1 30py 4aCTO MOKHA
0aunTH AB1 PSAAOM PO3TANIOBaH1 OCOOMHH, K1 IIIOWHO IMOIUTHIIHACS.

300ky mosicka Ha Pinnularia cxoxa Hasikysna — Navicula, Bona Ha BinMiHY
Bix Pinnularia, Ginbin 3aroctpeHa.

3po06iTh MO3HAYEHHS 10 MAJTFOHKIB.
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3aeoannsn 4: BuBuntu OyZ0BY KOJIOHIT BOJBEBOKCY VOIVOX

[IpuroryBaTu THMYACOBHH TIpemnapar 3 (iKCoBaHOTO a00 KUBOTO MaTepiamy
3e7IeHOT BOJOPOCTI BOJILBOKCY. KOJOHIS BOJBBOKCY IIAPOINOJiOHA, KIITHHU
PO3MIIITYIOTHCS B OJIMH IIap, BCePEANHI KOJOH1T 3HaX0auThes cu3. [Ipu Beukomy
30UIBIIEHH] MIKPOCKONA HEOOX1AHO BUBYMTU OyAOBY KIITHHHU Ta CIOCIO iX
o€ HaHHA B Kyid0. KIITHHHM KOJOHII BOJBBOKCY MalwTh NOMIOHY 0
XJamigioMoHaau OyaoBy. OcoOnuBicTIO OyJOBH € 3HAYHE TOTOBIIECHHSA Ta
OCIIM3HECHHS BHYTPIIIHbOT 000JTOHKHU KIIITUHH, BHACTIIOK YOTO ITPOTOILIIACT KOMKHOI
KJIIITUHUA 3HAYHO BIJTAJICHUH BiJ 30BHIMIHBOI CTIHKKA. KiiTHHM 00’ €aHaH1 MIXK
c00010 O1YHMMH CTIHKaMHU Ta Iu1a3MojiecMaMu. [lopsia 3 BereTaTHBHUMHU B KOJIOHII
3HAXOJATHCS OUIBIIL 32 PO3MIPOM PENPOTYKTUBHI KIITHHU. 3 HUX YTBOPIOIOTHCA
KJIITHHHA 0€3CTaTeBOT0 PO3MHOXXECHHS — TOH1Ii a00 MapTEHOTOHIIIl, SIKI JIal0Th
MOYaTOK MOJIOJUM JOYipHIM KOJIOHIsIM. J[ouipHI KOJIOHII Ha MpernapaTi MOXKHA
CIIOCTEpIraTH BCEPEIMHI MAaTEPUHCHKOI KOJIOHII.
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VY KoJI0H1T BOJIBBOKCY MOXHA CIIOCTEPIraT TAKOXK CTAaTeB1 KJIIITUHHU OOTOHIi
Ta aHTepuaii (OJHOIOMHI BHIH); SIKIIIO MaJIo MICII€ 3aIlIiJTHEHHS, TO B KOJIOH11 MOXKE
3HAXOJAUTHUCH 3UTOTA, KA BIJIPI3HIETHCS TOBCTOK 000JOHKOIO.

BuBUITH KOJIOHIIO BOJIBBOKCY, 3p00ITh MO3HAYEHHS JJO MATIOHKIB.
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3aeoannsa 5: BuBunTH OyZ0BY HUTYACTOI 3eJeHOi BogopocTti Ulotrix

3uaiiaiTe ToHki HUTKH UlOtrix Ha TMMYacoBOMy mpemapari mpu MajoMmy
3011bIIeHH1. [Ipu BenukoMy 301UTbIIEHHI PO3AUBITHCS (POPMY KIIITUHU Ta BUBYITS 1i
oynoBy. Hutku Ulotrix mpocti, omHOpSIIHI, BC1 KIIITHHH, 32 BUHSITKOM 0a3aJIbHOL,
WTHAPUYHI, IIEHTP KIITUHYU 3aiHATHI BEJIMKOIO BaKyoJIet0, ITUTOIIIa3Ma 3aiimae
MIPUCTIHHE TTOJIOKEHHS. XpOMaTO(Op Ma€ BUMIISIT ITUPOKOTO HE3AMKHEHOTO K1JIbIIS,
Ha TIOBEpPXHI XpoMarodopy po3TallioBaHi MIPEHOIIW, HABKOJO SKHUX IPH
3a0apBJICHHI HOJJOM MOKHA MO0AYUTH KPOXMalbHi 3epHa. KibKicTh KpoxMaio €
MOKa3HUKOM yMOB JKUTTS. [Ipu BUBUEHHI CBIXKOTO MaTepiaiy, ikuii OyB KiJIbKa
TOJIMH BUTPUMAaHUH B akBapiyMi ab0 B JIMCTUIILOBaHil BoAi, B kiituHax Ulotrix
MO>KHA CITOCTEpIraTH YTBOPEHHS 300CTIOp Ta TaMeT. 300CIIOPH Ta TaMETH IO T10H1
710 XJIaMiJOMOHA/IU, aJIe 300CTIOPH, Ha BIIMIHY BIJl TaMET, MalOTh 4 JDKTYTHKA Ta
OUTBII BEJIMKI, 1X B KJIITHHI YTBOPIOETHCA MEHIIIE, HI’K raMeT. 300CIOpY aKTUBHO
PYXaroThCsl, TTOTIM 3YMUHSIOTHCS, BTATYIOTh JUKIYTUKUA Ta MPOPOCTAIOTh Y HOBI
uutku Ulotrix. Craresuii mpornec B Ulotrix isoramuuii. Koy mrorTs raMeTH pi3HHX
OCOOMH.

3po0iTh MO3HAYEHHS JI0 MAJIFOHKIB.
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3aeoanna 6: Bupuutu OyJ0BY TaIOMY, KJIITUHHU Ta CTATEBE PO3MHOXKECHHS

Spirogyra

Hutku Spirogyra He po3rairykeHi, CJIM3bKi Ha IOTUK, YTBOPIOIOTh THHY B
npicHUX BojoiiMax. [IpuroToBsiaeHuit 3 NeKiIbKOX HUTOK THMYAaCOBUM Mpemnapar
BUBYUTH MPU BEIMKOMY 30UIbLIEHHI MIKpOocKoma. B kimiTuH1 100pe moMiTHUA
XJIOPOIJIACT Y BUIVIAI OAHIET a0 KIUIBKOX CHIpalbHUX CTPIYOK Ta SIAPO, SIKE
po3TaIioBaHe B IIEHTPI Ta MiABINICHE Ha TsHKaX MUTOTIIA3MU.

Ha mocriiiHoMy npenapaTi BUBYITh CTATE€BHI MPOLIEC — KOH IOTallil0 Ta
YTBOPEHHS 3UTOTH.

[To3HauTe HA MaJlFOHKaX JIEKUIbKAa KIIITHH HUTKH SPirogyra, BiaMiTHUBIIM
000JIOHKY, XJIOPOIIACT, SAPO, TSDKI IMUTOILIA3MHU;HUTKH, 10 KOH IOTYIOTh, Ta
3UTOTH.
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3aeoannsa 7: BuBunTH OyZOBY TaJlOMy Ta XXHTTEBHH UK Laminaria

Laminaria € HaiOUIBII THIIOBUM MPEACTABHUKOM BUCOKOOPTaHi30BaHHUX
OypHX BOJIOPOCTEH, TaJIOM SKUX PO3UJICHOBAHUI HAJIUCTOMOAIOHY 1 cTe0I010/MI0HY
YaCTUHM Ta pu30inu. Buau Laminaria poctyTh y HiBHIYHHUX 1 CXITHUX MOPSIX, TOMY
iX BUBYEHHS MOX€ BECTUCS TUIbKM Ha repbapHux marepianax. CrebionoaioHa
yacTHHA TajoMy i pu3oimu Laminaria GararopiuHi, JIMCTONOIOHA YacTUHA -
3MIHIOETBCS MIOPIYHO. SIKImo € ¢QikcoBaHM Martepiall, HEOOXITHO BHBYUTH
aHaToMIuHYy OyI0BY ueperika. i 1boro AUITHKY Yeperika, TIoMeto He O1IbIIO00
3a 0,5 cM, pO3TalIOBYIOTh y CEPIIEBUHY OY3UHU Ta POOJISATH MOMEPEUHUIA PO3PI3,
BUBYAIOTh 3pi3 IPU MaJOMy 30UIbIIEHHI MIKpOCKomna. AHaToMiuHy OyJ0BY
JUCTOMO/IOHOT TJIACTUHKM 31 CIOPOHOCHMM IIapoM Oa)kaHO BHUBYATH Ha
NOCTIHHOMY JAeMOHCTpaliiHOMy mpenapari. JlucronoaiOHa miacTUHKa 3 JBOX
OOKIB Mae OaraTomapoBy KOpY, sIKa CKJIAJAETHCS 3 IPIOHUX KIIITHH, 3aITOBHEHUX
XJIOPOILJIACTAMH, LIEHTP IUIACTUHKUA 3allOBHEHMH BEIMKUMM KJIITUHaMH Oe€3
XJjoporuiacTiB. Ha moBepXxHI MJIACTMHKM PO3TAIlOBAHWN CIIOPOHOCHUM Imap,
CTPYKTYpY SIKOTO Kpallle BHUBYATH MPU BEJIMKOMY 30OUIBIIEHHI MIKPOCKOTA.
CrnopoHOCHHMH 1Iap CKIIAJAETHCS 3 300CIIOPAHTIIB 1 O€3MTITHUX HUTOK -napadis3, sKi
I€ Ha3MBaIOTh ACUMUISITOPAMHU, TOMY III0 BOHU MICTSTh XjoporiacTu. O00J0HKU
BEPXHBOI YaCTHHH TIapadi3 MOTOBIIECHI 1 BKPUTI1 CJIU30M. 300CITOPH MPOPOCTAIOTH Y
MIKpPOCKOIII4YHI 3apOCTKH, TOOTO B JIaMiHAap1i BUpaXKeHa 3MiHA MOKOJIIHb, SIK1 P13KO
B1/IPI3HSIOTHCS 32 pO3MIpaMH Ta 30BHIIITHIM BUTJISIOM.

[To3HauTe Ha MaJIOHKaxX 3araibHUH BUTIAN cnopodita Laminaria,
MOIEepPEYHUN PO3pi3 Uepe3 YepeIIokK 1 TMCTONMOMIOHY IJIACTUHKY, CXEMY YepPIyBaHHS
MOKOJIIHb.
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3asoanns 8: BuBunTH 30BHIIIHINA BUIJIAA 1 OymoBy Fucus ta Cystoseira

Pin Fucus momupenuit y mitopani miBHIYHUX MOPiB. it MopdosoriaHoro
BUBUYEHHS MOXKHA BUKOPHUCTOBYBaTU repOapHuii matepian. Tanom FUcus mae Bun
KYLIMKa, KO’KHA TIJIKa SKOr0 HapOCTa€ BEPXIBKOBOKO KIITUHOW. Y FUCUS TiIKu
miacki, y Cystoseira — UMIIHAPUYHI, MalOTh CKJIaJHY aHATOMIYHY OYIOBY,
nudepeHIliiioBani Ha IpiOHOKIITHHHY KOpPY 1 cepiieBuHy. Y FUCUS moOpe momiTHa
CepellHs KUJIKa, 3 000X OOKIB BiJ SKOi pO3TalllOBaH1 MOPOKHUHU 3 TOBITPSM, Y
Cystoseira moBiTpsiHi MiXypH pO3TaIllOBaHi Ha BEPXIiBIli TAJIOMY.
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Po3mHoXyr0ThCs (hyKycoBi cTaTreBuM nutsxoM. Tatom Fucales nuroiiami,
y LIUKJI1 pO3BUTKY B110yBa€ThCSI 3MiHA siiepHUX (a3. CTaTeBl OpraHu yTBOPIOIOTHCS
Ha KIHYMKAX PO3raly’KeHHUX TJI0YOK — pPelenTaKyiaxX, B 0COOTUBUX 3arInOICHHIX
— ckadigisx. [I{o6 BuBunTH OyA0BY ckadiaiiB, HEOOX1HO 3pOOUTH PO3PI3 Uepe3
peuenTakyi. st 1bOTo BIZOKPEMUTHU peLIENTaKYJI BiJ] CJaH1 1 3aTUCHYTH MOTO B
cepIieBUHY cTeba 0y3uHu. 3pi3 poOJIATh 3a 1ornoMororo oputu. Ha 3pi3i ckadimii
MaroTh BUTJIS KYJIETIOIIOHUX MOPOKHKH 13 BUBLAHUM Ha30BHI oTBOpoM. Ckadiii
y Fucus omnocrareBi, y Cystoseira — nBocrareBi: y ImiacTaBIli ckadiito
PO3BUBAIOTHCS OOTOHII 3 OHIEIO SIMIIEKTITUHOO, Ha CTIHKAX, OJIM>KYE 10 BUB1HOTO
OTBOpY, hopmyroTbes anTepuii. CTIHKHM cKad 11110 CKIIaIat0ThCs 3 TOHKUX HUTOK —
napadis, K1 TyXKO MEePerIiTaloThCs; MPOMIKKHA MK mapadizaMu Ta CTaTeBUMA
opraHaMH 3allOBHEHI1 CIM30M. Y KiHOUHMX ckadiaisax mapadi3u BUCTYHAIOTh 3 Oro
BHUBIJIHOTO OTBOPY y BHUINISII My4yKa. 3aIuliIHEHHs BiAOYyBa€ThCs y BOJL, KyIu
BUIIITOBXYIOTHCSI PAa30oM 13 TpyAKaMu clIU3y aHTepuaii ¥ ooronii. Cnuz 3
aHTEPHUIISIMUA 3a0apBJICHUN B SICKPaBO-)KOBTUM KOJIIP, 1 32 II€H0 03HAKOIO JIETKO
BIAPI3HUTH KIHOY1 €K3eMILIIpU FUCUS B1/1 YOJIOBIUMX. 3 3UTOTH PO3BUBAETHCS HOBA
CllaHb BOJIOpOCTi. TakuM YHMHOM, y TpPEICTaBHUKIB mopsaky Fucales nemae
YyepryBaHHs IOKOJIIHb, a BiAOyBaeTbcs 3MiHA snepHux (a3. Hopmanbhe
BIITBOPEHHS MOMIJIMBE TUIBKM CTATEBUM ILISIXOM.
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3aeoanna 9. O3HaMOMHTHCS 3 TPEACTABHUKOM UYEPBOHHUX BOIOPOCTEH

Rhodophyta

Tamom Porphyra nmucromnoaiOHuii 3 r1aIeHbKMME 200 XBHIIICTUMH KPasMH.
Jlo cyOcTpaTy KpIlUTHCS KOPOTEHBKUM YEPEIIKOM 3 pu3oigamu. JlucromnoioHa
MJIACTUHA CKJIAJA€THCS 3 OJTHOTO-/IBOX IIAPIB KJIITHH.




