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IHEPEAMOBA

Kypc «biomexaHika» HajneXuTh [0 HOPMATHUBHUX JAUCLUIUIIH LUKy
npogeciitHoi miAroToBkK OakamaBpiB cneuianbHOCTl «DPi3uyHa KyJIbTypa 1 CIOPT»
(ocBiTHBO-TIpOdeECiiiHI Tporpamu «Pi3MUHE BUXOBAHHD 1 «CropT»).

biomexanika sik HaBYaJibHA JUCLMUIUIIHA BUBYAE PYXU JIIOJUHHM, MEXaHIYHI U
010JI0T1YHI TPUYMHM IX BUHUKHEHHS, OCOOJMBOCTI BUKOHAHHS B PI3HUX YMOBaAX,
PO3IJIAJIa€ PyXOBi Jii K CUCTEMY B3a€MOIOB’SI3aHUX AKTHUBHUX PYXIB 1 MOJOKEHb
Ti1a. Po3yMiHHS P13MYHOT CYTHOCTI PyXiB Ta OCOOJMBOCTEH yNpaBiiHHSI HUMU BKpaii
BaKJIMBO JIJIsl BUMTENS (PI3MIHOTO BUXOBAHHS Ta TpeHepa. BUKOPUCTaHHS OCHOBHHX
HNOHATH MpPO PyX, HOPOCTIp 1 Yac, 3aKOHIB MEXaHIKU J03BoJisie NpodeciiHo
3aCTOCYBAaTH METOAW HaBUaHHS (I3MYHUX BMpaB, YJOCKOHAJIOBATH OpraHi3alliio
TPEHYBJIBHOTO Tporecy. LlMM TOSCHIOEThCS aKTYyalbHICTh JUCHUIUTIHA ¥
HEOOXIIHICTH 11 YCBIIOMJIEHOTO BUBYEHHS.

biomexaHika sK €IWHA CUCTeMa 3HaHb c(OpMyBayiacs IMOPIBHAHO HEIABHO,
NpOTE PyXHU JIOJUHY Ta TBAPUH 3aBXKIU MPUBEPTAIH yBary HayKOBIliB. BUHHKHEHHIO
O0l0MeXaHIKM SIK CaMOCTIMHOI HayKH CIHPHUSB PO3BUTOK (PI3UYHUX 1 O10JOTTUHHUX
3HaHb, @ TAKOXK TEXHIKH.

OCHOBOIO /ISl 3aCBOEHHSI NIPOTPaMHOTO Matepiany 3 Kypcy «biomexaHikay €
3HaHHS, HAOyT1 MMl Yac BUBYEHHsS aHATOMIi JIIOJWHH, CIIOPTUBHOI Mopdosorii Ta
criopTuBHOI MeTposiorii. Kpim Toro, guciuriiiHa Mae TiCHI MDKIIPEIMETHI 3B’ SI3KHU 3
¢bi3ukor0, MaTeMaTukoro, Oiojoriero, (diziosnoriero, OloXiMi€0, Teopi€ld Ta
METOJIUKOIO (PI3MYHOTO BUXOBAHHS 1 CIOPTUBHOTO TPEHYBAHHS.

Meroro BukiamaHHs Kypcy «bilomexaHika» € O3HaOMJIEHHS CTYACHTIB 3
OloOMEXaHIYHUMH OCHOBAaMH TEXHIKM PYXOBUX il Ta TaKTUKH PYXOBOI MISIIBHOCTI;
(GbOopMyBaHHS CHCTEMH TEOPETHUYHMX 3HAHb 1 MPAKTUYHUX HABUYOK IPOBEACHHS
O0l10MEXaHIYHOTO aHaJi3y PYXOBO1 JISJIBHOCTI JIFOJAWMHHU, HEOOXIMHUX JUIS 31HCHEHHS
HAyKOBO OOTPYHTOBAHOTO HaBYaJbHO-TPEHYBAJBHOI'O Mpolecy 3  (I3HIHOTrO
BUXOBaHHs PI3HMX KaTeropiil HacelleHHs;, 3a0e3NedeHHs CHeliaabHOoi npodeciiiHo-
TEXHIYHOI MIATOTOBKU CTYACHTIB; (OPMYBaHHS TECOPETUUHUX 3HAHD 1 MPAKTUIHHUX
YMiHb 1 HABUYOK.

OCHOBHMUMHU 3aBIaHHSIMH BUBYEHHS KYypCy € YCBIIOMJICHHS 3arajibHUX
3aKOHOMIpHOCTEH OynoBM Ta (YHKII pyXoBOrO amapary; O3HalOMIIEHHS 3i
crienuikor0 PyXoBOi MISIIBHOCTI JIIOJMHHU, a TaKOX OCOOJIMBOCTAMH O10WHAMIKA
¢Gi3MUHUX BIOpaB y Pi3HUX BUAAX CIOPTY; HAOYTTS HAYKOBHUX YSBICHB MPO CYTHICTH
PYXOBHX M.

VY pe3ynbTaTi BUBYCHHS TUCHMILTIHU «bioMeXaHiKa» CTyJICHTH TOBHHHI:

3namu:

v’ OCHOBHI TEPMIiHH Ta MOHATTS KypCY;

v’ GioMexaHiuHi OCHOBM TEXHIKM pPYXOBMX Jid Ta TaKTHKH PYXOBOI
JISIIBHOCTI,

v CTPYKTYpY aHalli3y pyXOBOi JisJIBHOCTI JIFOJHHU;

v’ GioMexaHiuHi XapaKTEPUCTUKH PYXiB JIFOJANHHU;
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v/ KiHeMaTH4Hi, TUHAMIYHi Ta €EHEPreTUYHI 0COOIMBOCTI PyXOBOI MiSUTBHOCTI
JIIOJIMHYU TIPU BUKOHAHH1 (D13UYHHUX BIIPAB.

BUILHO ONIEPYBATH MOHSATIMHO-KATErOpiaJIbHUM arapaTom Kypcy;
00YHUCITIOBATH KOOPJMHATH TOUOK 010JIaHOK TiJ1a JTIOAUHU;
OyayBaTH O10KIHEMAaTUYHY CXEMY;
CKJIaZaTH JIIHIKAHI Ta KPYTOB1 XpOHOTpPaMU;
BU3HAYATH JIHINHI Ta KPYTrOBl LIBUKOCTI Ta TPUCKOPEHHS;
BU3HauaTu 3araabHuil neHTp TsokiHHas Tia (3LUTT) rpadiunum ciocodom;
v\ BHM3HAuaTU 3aradbHMi HedTp TsoKiHHg Tina  (3UTT) anamiTHuHHM
CIIOCOOOM.
3rifHO 3 BUMOTaMHU OCBITHBO-NPOGECIHHOI MNpOrpaMu CTYAECHTH MOBUHHI
JOCSITTU TaKUX pe3yabmamie HaguaHHs (KoMnemeHmHocmetl)'
Inmezpanvua Komnemenmuicme:
® 3/IaTHICTh PO3B’SA3YBAaTH CKJIAJIHI CIeliai30BaH1 3aBIaHHs Ta MPAKTUYHI MPOOIeMHU
y chepi ¢pi3uuHOI KyabTypu 1 cropTy abo y mpolieci HaBUaHHS, IO Tepeadadae
3aCTOCYBaHHS TEOpii Ta METOMIB HayK 3 (I3WYHOrO BHXOBaHHS 1 CIOPTY, Ta
XapaKTePU3y€EThCS KOMIUICKCHICTIO Ta HEBU3HAYCHICTIO YMOB.
3aeanvui KomnemeHmHOCMI.
® 37JaTHICTh BUYUTHCS Ta OBOJIOJIBATH CY4YaCHUMU 3HAHHSAMH;
® 37JaTHICTh MPAIIOBATH B KOMaH/I1;
® 37IaTHICTh TUIAHYBATU Ta YIPABIATH YaCOM;
® 3JJaTHICTh CIIUIKYBATHUCS JEP’KaBHOIO MOBOIO SIK YCHO, TaK 1 TUCbMOBO;
® HAaBMYKH BUKOPUCTAHHS 1HPOPMAIIHHUX 1 KOMYHIKAIIIHHUX TEXHOJIOT;
® HaBHYKU MDKOCOOHCTICHOT B3a€EMO/IIT;
® 3]IaTHICTh OYTH KPUTUIHUM 1 CAMOKPUTHIHUM;
® 3JIaTHICTH JISITH HA OCHOBI €TUYHUX MIpKyBaHb (MOTHUBIB);
® 37JaTHICTh 3aCTOCOBYBATH 3HAHHS Y MPAKTUYHUX CUTYaIIIsIX.
CneyianwHi (¢haxosi, npeomemHi):
® 37IaTHICTH 3a0e3meuyBaTi (OpMyBaHHs (I3MYHOT KYJIbTYpH OCOOUCTOCTI,
® 37ATHICTh 3aCTOCYBaTH OTpPUMaHI TEOPETWYHI 3HAHHA [JIs  30upaHHS,
cuctemaTHu3allii Ta Kiaacudikaiii eKCIepUuMEHTATbHUX aHUX 3 METOI0 MPOBEACHHS
06ioMeXaHIYHOTO KOHTPOJIIO 1 aHATI3y PYXOBOi TiSITLHOCTI,
® 3JIaTHICTh O CAMOCTIMHO aHali3y W y3arajJbHEHHS OTPUMAaHHUX pPEe3yJbTaTiB s
HaJaHHS KOHKPETHUX PEKOMEH/IAIliN 1 TPOTHO31B;
® 37aTHICTh BUKOPWUCTOBYBAaTH TEOPETUYHI 3HAHHS 1 NPAKTUYHI HABUYKUA TPHU
MPOBEJICHHI BUMIPIB 1 TECTIB B CUCTEM1 O10MEXaHIYHOTO KOHTPOJIIO 32 TPEHYBAIBHOIO
1 3MarajgbHOIO ISUTBHICTIO Y BHJIaX CTIOPTY;
® 37JaTHICTH BOJIOAITH IHCTPYMEHTATFHUMHU METOIaMH BUMIPIOBaHb;
® 3/1aTHICTh BUKOPUCTOBYBATH OCHOBHI MOHSATTS MPO PyX, MNPOCTIp 1 4ac, 3aKOHU
MEXaHIKH 3 METOI0 MPoeCIHHOT0 3aCTOCYBAHHS 1 BIOCKOHAJICHHSI METO/1B HAaBUYaHHS
(G13MYHUM BIpaBaMm;



® 37ATHICTh JO OpraHizaiii 0340pOBYO-PEKpEaLiiHOI PYXOBOI AKTUBHOCTI PI3HUX
TpyT HACEJICHHS;
® 3JATHICTh 3MIIHIOBATH 3JI0POB’Sl JIIOJWHUA MUISIXOM BUKOPUCTaHHS PYXOBOT
AKTUBHOCTI, PalllOHAJIBHOIO XapuyBaHHA Ta IHIIMX YMHHHMKIB 3JI0POBOrO CIOCOOY
KUTTS;
® 3/IaTHICTh 3aCTOCOBYBATH 3HAHHSA Mpo OynOBY Ta (PYHKLIOHYBaHHS OpraHizMy
JIIOTUHMY;
® 37aTHICTh BUKOPUCTOBYBAaTHM CIHOPTHUBHI CHOPYIH, CIeliajibHEe OOJIaJHAHHS Ta
IHBEHTAap;
® 3/IaTHICTh 3aCTOCOBYBAaTHM CYYacHI TEXHOJOTIi YHpaBiiHHS cy0 ekTamu cdepu
($13UYHOT KyJIBTYPH 1 CIIOPTY;
® 37]aTHICTH 10 Oe3nepepBHOro MPo(deciiiHOTO PO3BUTKY.

3anporoHOBaHEe aBTOpAaMHM HaBYaJIbHE BHJJIAHHS CIPUATAME O3HAHOMIICHHIO
CTYJICHTIB 3 OlOMEXaHIYHUMHU OCHOBaMH (PI3MUHHUX BIPaB, 30KpeMa OCHOBAMHU
CIIOPTUBHOI TEXHIKH, YCBIOMJICHHIO CKJIQIHOCTI JTIFOACHKHUX PYXiB, 3aCBOEHHIO 3HAHb,
HEOOX1THUX JUIsl MPABUJIBHOTO 3aCTOCYBaHHS (PI3UYHUX BIPAB SIK 3aCO0Y (PI3MUHOTO
BUXOBaHHsI Ta BJIOCKOHAJIEHHS PYXOBOI JISUIBHOCTI, a TAKOX SIKICHIN MIATOTOBII J10
NPAKTUYHUX 3aHATh 1 KOHTPOJBHUX 3aXOAiB. 3HAUHY yBary IHPHUAUICHO B HBOMY
O0loMeXaHIYHOMY aHai3y, 10 SBJs€ COOOI0 OJUH 13 CIOCOOIB BUBYEHHS PYXOBOIi
JISTTBHOCTI JIFOIMHY, 610MEXaHIYHIM METOJaM BUBYCHHS PYXOBHUX JIii.

HaBuanpHuii Marepian BHAAHHS PO3MOJUIEHO HA JiBa TEMAaTHUYHI PO3JAUIH, B
AKUX TIOCTIJOBHO 1 J€TAIIbHO BUCBITIIOIOTHCS MUTAHHS 3arajibHOi, Tu(epeHiianbHoi
Ta MPUKIIAIHOT Ol0MexaHIKU. 3arajibHa 610MeXaHiKa J1a€ PO3yMIHHSI TOTO, SIK 1 YOMY
JIOJIUHA pyXaeTbes. Judepeniiiaapaa 6ioMexaHika po3KprBa€e 0COOIMBOCTI PYXOBUX
MOXKJIMBOCTEH 1 pyXoBOi MissIbHOCTI JMroauHu. [lpukinagHa G6ioMexaHika po3riisiiae
KOHKPETHI MUTaHHS TEXHIYHOI Ta TAKTHYHOI MIATOTOBKH B OKPEMHUX BHUIAX CIIOPTY U
pi3HOBHJIax MacoBoi ¢Gi3U4HOI KynbTypu. OCHOBHE TIUTAHHS MPUKIATHOT
OloMeXaHIKH — K HABYUTH JIIOJWHY MPAaBUJIBHO BUKOHYBAaTH PI3HOMAaHITHI pyxu abo
SIK CAaMOCTIMHO OCBOITH KYJIBTYPY PYXiB. J[0 KOKHOI TEMU 3apOIOHOBAHO MPAKTUYHI
3aBJIaHHS Ta MUTAHHS I KOHTPOJIO, SIKI CIIPSMOBAHI Ha 3aKPIMJICHHS TEOPETUIHHUX
MOJIOKEHBb O10MeXaHIKH 1 pOpMyBaHHS Mepe0adeHUX MPOTPaMoI0 YMiHb 1 HABUYOK.

[Tpu HamrcaHH1 HABYAIBHOTO BUIAHHS BPaXOBAaHO Cy4yaCHUHN CTaH OI0OMEXaHIKH
i TenaeHmii i1 pPO3BHTKY SIK Haykh W HaBYalbHOI mucturuiiad. KpiMm ToOTO,
BUKOPUCTAHO HAYKOBHMW 1 TEAAroriuHUi JOCBiA MPOBIAHMX (HaxiBIiB y Tally3i
O0iomexanikm, cepen skmx J[.JI. Jloncekmii, B.M. 3amiopcekmii, A.M. Jlanyris,
P.®. Axmeros, B.JI. Y1kin, B.O. Kamy6a, T.O. Xa6inenps, M.O. Hocko Ta iH.



Po3ain 1. 3araabHa 0iomexanika. Beryn 1o 0OiomexaHiku ¢izsuyHux
Brpas. OCHOBH 0iOMEXaHIYHOI0 KOHTPOJIIO

] Tema 1. 3aranbna 6iomexanika. Beryn 1o Giomexaniku
¢izuuHuX BpaB

Meta JieKuiifHOro 3aHATTA: O3HAHOMHUTHCS 3 MPEIMETOM 1 3aBJAAHHIMU
0lOMEeXaHIKM; 3aCBOITM OCHOBHI1 HAampsMH OIOMEXaHIKW; PO3IJISIHYTH CTPYKTYpPY
aHaJizy pPYXOBO1 JISUIBHOCTI; 3’ACYBaTH OCOOJMBOCTI (PYHKIIIOHAJIBHOTO Ta
CUCTEMHO-CTPYKTYPHOTO MIAXO1B 1O BABYEHHS PYXOBOi JISIIBHOCTI .

[lnan

1. Tonsarra npo OiomexaHiky. [IpenmMer 1 3aBgaHHs 6G10MEXaHIKH.

2. Ictopis po3BUTKY O10MEXaHIKH.

3. OcHoBHI HamnpsiMu O10MEXaHIKH: 3arajbHa, TudepeHIiianpHa Ta TPUKIaIHa.

4. CTpyKkTypa aHajidy pyXxoBOi AisUIBHOCTI (CTpyKTypa OiOMEXaHI4HOIro
aHamizy).

5. OyHKIIOHAIBHUM Ta CUCTEMHO-CTPYKTYPHUM MIAXOAW O BHUBYCHHS
PYXOBOT iSUIBHOCTI.

/ KiiouoBi TepMiHM Ta MOHATTS: Oiomexawnika, Oiomexanixa Gizuunux
énpas, pyxosi O0ii, i3uuni 6npasu, 3acarvHa OioMexanika. oOugepenyiaibHa
biomexanixa, npuxiaoHa oOiomexauixa, OioMexaHiyHuil aHani3, OIOMEXaAHIYHI
Xapakmepucmuku, Oonmumizayisi, Kpumepili ONMUMAIbHOCMI, eKOHOMIYHICMb,
MEXaHiuHa  NpOoOYKMUBHICMY, mounicms  pyxosux  Oil, ecmemu4Hicme,
Komgopmabenvricms,  Oe3neunicmv,  QYHKYIOHAIbHUL  NIOXI0.  CUCMEMHO-
CMPYKMYpHULL NiOXio.

1. Mousarrss npo Oiomexaniky. Ilpeamer i 3aBaanHsi GiomexaHiku. TepMmiH
OioMexaHiKa YTBOPCHHUH IIIIXOM CKJIaJaHHS JABOX I'PELBKUX CIIiB: DIOS — JKHTTA i
Mexane — 3HapsaaAs. Sk BigoMO, MeXaHika — Ii¢ po3ail (i3WKu, 10 BHUBYAE
MEXaHIYHUHA PyX 1 MEXaHIYHY B3a€MOJIII0 MaTePiaIbHUX TUL. 3B1ICH 3p0O3YMLIO, 11O

biomexamika — ye po30il HAYKU, WO BUBYAE DPYXOB8L MONCIUBOCMI U PYXOBY
OISILHICMb JHCUBUX ICIOM.

biomexanixa ¢hizuunux enpas eueuae pyxosi Oii 10OUHU )y Npoyeci BUKOHAHHS
@izuunuUx 6npas;, pyxosy OIANbHICMb MOOUHU NI0 4ac CNOPMUBHUX MPEH)BAHb |
3MazaHb ma 6 npoyeci 3aHAmb MACOBUMU U 0300pO8UUMU  (Popmamu  Qi3uuHOi
KYIbmypu, ¥ MOMY YUCJL HA YPOKAX (PI3UYHOI KYIbMYPU 8 WKOJII.

OcHOBHUMH  3aBIaHHSMU  OIOMEXaHIKH € BUBUYCHHS 00’ €KTUBHUX
3aKOHOMIPHOCTEHN 1 BAOCKOHAJIEHHS PYXOBOi (DYHKIIIT JIFOJJUHU; ONTUMI3allisl pyXOBO1
TISAJIBHOCTI JIFOJJMHM Ha OCHOBlI BHUMIPIOBAHHS Ta KOHTPOJNIO il KUIBKICHHUX
XapaKTEPUCTUK Ta PO3POOKU KpUTEPIiB €(h)eKTUBHOIO YIIPABIIHHS CTAHOM il pyXOBOI1

GyHKIIIT TOIIIO.
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2. Icropia po3Butky OioMexaniku. biomexaHika SK €IMHA CHCTEMa 3HAaHb
chopmyBanacs TOPIBHAHO HEJABHO, NPOTE pPyXH JIOJAWHA Ta TBApPUH 3aBXKIU
npuBepTaiu a0 cebe nocwieny ymary. llle Apucrtorens (384-322 pp. no H.e.),
Knapniit I'anen (130-201 pp. H.e.) Ta ABinerHa (980-1037pp. H.e.) cnocTepiraiu 3a
pyXaMu Ha3eMHUX TBapWH 1 JIFOAWHH W IO-CBOEMY OIKMCYBAJM Ta aHATI3yBalHu iX.
OkpiM TOro, OCHOBM HAaIIMX 3HAaHb MPO pPyXH Yy BOAl 3akjaZeHi ApXiMeIoM
(287-212 p. no H. e.).

CyTT€BO BIUIMHYJIM HAa CTAaHOBJICHHS OIOMEXaHIKM SK HAayKU BUJATHI MHUCIHUTEIN1
MUHYJIOr0: puMchkuit Jikap ['anen (131-201 p.), Jleonapno aa Binui (1452-1519 p.),
Mikenanmkeno (1475-1564 p.), lanineo Tlamineir (1564-1642 p.), Icaak HreroTon
(1642-1727 p.). Tak, Jleonapno na Binui (1452-1519 pp.) nepiumii 3BepHYyB yBary Ha
0CcOOJIMBY pOJIb MEXaHIKM y BUBUEHHI pyXiB. BiH, 30kpema, nucas: «Hayka MexaHika
TOMY € KOPHCHIIIIOI 3a BCl 1HII HayKH, 10, SIK BUSIBISETHCS, BCl JKUBI Tila, fAKI
MaroTh 3JIaTHICTh JI0 PYXY, AIIOTh 3a 11 3akoHaMu». Ha €1HICTh 3aKOHIB MEXaHIKH JJIs
BCIX TUI y MPHUPOi, BKIIOYAIOYM TLIa TBAPWH 1 JIOJMHU, BKa3yBaB TakoxX [ amiieo
Ianmineit (1638 p.), sikuif MOMITUB, IO 3MIHU (POPMHU Ta BHYTPILIHBOT CTPYKTYpH Tija
TBapWHH 00OB'SA3KOBO Bi0YBAIOTHCS Yepe3 3MIHU HOTO PO3MIpiB.

HogiTHs icTopis GloMexaHIKM MOYMHAETHCS 3 BUIATHOI TIpalll ITaIiiCLKOTO JIiKapsl
i marematuka JlxoBani Anbponco bopemnt (1608-1679 pp.) «IIpo moxkomorii
TBapuH». Y HIH MOJAaHO BIJIOMOCTI MPO IEHTP TSKIHHS Tida JIIOJUHH W Tepury
KJacudikaiito JOKOMOTOPHUX PYXIB K aKTUBHHUX MEPEMIIICHb TBAPUH y MPOCTOPI.
[caak Hproton BBaxkaB bopemti cBoiM MoOmepeIHMKOM Y BUEHHI MPO BCECBITHE
TsoK1HHS. ChOTO/HI MU 3 MOBHUM MPAaBOM MOXKEMO BBaxaTH bopemsi 3acCHOBHUKOM
cydacHoi OioMexaHikd. 3HA4HO TMi3HIime, Ha mouyaTky XIX crT., HiMenpki Oiojoru
opatu Enyapn ta Binerenbm BeGepu Ha IOCHTH CydacHOMY JjIsi CBOTO 4acy piBHI
IIPOJIOBXKUJIM BUBYEHHS TIOJIOKEHHS IIEHTpa TSOKIHHS B TUIl JIFOJAWHHM, OIOMEXaHIKH
Xonp0u, Oiry, cTpuOKiB Ta IHIMX JIOKOoMoIik. Yyke Hampukiami XIX cr. ix
criBBiTYM3HUKK Binmbrensm bpayn ta Otro ®imep yaoCKOHANMMIIM PsJl METOMIB
BUMIPIOBaHb O10MEXaHIYHMX XapaKTEPUCTUK PYXiB Ta CYTTEBO JIOMOBHWJIM IIi
JIOCIIIPKEHHS.

3HauyHUN BHECOK Yy pO3BUTOK OiOMEXaHIKM SK HayKu 3poOWMB BUAATHUHN
dpaniy3pkmii gocrinauk EteeH-Krons Mapeit (1830—1904 pp.). Ipaitoroun ykytri
3 BiJOMHUM TI€IaroroM, aBTOPOM OJHOTO 3 Hal(yHIaMEHTATBHIIINX TEOPETUIHUX Ta
MPaKTUYHUX KypciB (izuunoro BuxoBaHHS JKopkem J[lemeHi, BiH BHHAMIIOB
xpoHodoTorpadito, KOTpy BUKOPUCTAB /IS BUBUEHHS PYXiB TBapWUH Ta JIOAUHU. Y
noganbiioMy Mapei 11 yTOCKOHAUB, 110 MPUBEIO 0 MOsABU y Ol0MEXaHIIl HOBOT'O
KiHEMaTOrpa(iYHOTO METOTY JTOCIIIKEHHS.

Benuky poib y po3yMiHHI €JHOCTI CTPYKTypHU Ta GYHKIIIH OpraHiB OMOPH ¥ pyXy
monuuu Bigirpanu mpari [. M. CedenoBa Tta Il. ®@. Jlecradra. Koxuuit 3 mmx
BUJIATHUX JIOCIITHUKIB 3pOOMB BaroMuii BHECOK Yy CydacHE PO3yMIHHS Ol0OMEXaHIKU
K Hayku. Y 1874 p. Buitnuia apykom Bimoma mpaus Jlecradpra «OcHOBU NpUPOAHOT
TIMHACTHKWY, sIKa CTaja OCHOBOIO Kypcy «Teopist TIIECHUX PYyXiB», A€ BIH BCTAHOBUB
TaK 3BaHy a0eTKy pyxiB Tuia Joauau. Y 1901 p. nobaumna cBit monorpadis «Hapuc
pobourX pyxiB JIOAWHM», Y SKIA BHUKIAAECHO OCHOBHI TOJIOKCHHS OlOMEXaHIKH
TPYIOBOi PyXOBOi JisUIbHOCT1 JIOAUHHU.
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BaxxnuBuMH BiXaMu B PO3BHUTKY OlOMEXaHIKM CTaJd Mpall BIOMOro aHaToMa-
dbynkiionanicta M. ®@. [Banuibkoro, skuii y 1928 p. BunaB «3anucku 3 AMHAMIYHO1
aHaTomii», a B 1938 p. ony0iikyBaB MoHOrpadito «Pyxu Tijia Tr0auHN».

Takum uymHOM, y mepuid mojsoBuHI XX cT. OloMexaHlKa BKe SBIsja OO0
JIOCUTh YITKY CHUCTEMY 3HaHb, y SKIM, OJHaK, yce Ie JOCUTh BHUPA3HO Ta JEUIO0
B1J10COOJIEHO BUAUTSUIMCS MOPQOJIOTiuHl, (1310J0T1YHI Ta IHCTPYMEHTAIbHO-TEXHIUHI
HanpsMu. [lpu 1pOMy oOCTaHHIA JOMIHYBaB y Hpalsgx 3axiIHOEBPONEHCHKUX
(axiBLiB, Kl aKTUBHO NPALIOBAIU B Trajy3l BAOCKOHAJIEHHS METOAIB BUMIPIOBaHHS
pyxiB moauau. Jlo kiHms XX CT. el HampsiM AOCST HaJA3BUYAHO BHCOKOTO PIBHS
po3BUTKY. BiH He Tinmbku BBiIOpaB y ceOe Mailke BeCh BEJIMYE3HUU MOTEHIlial
CydyaCHMX TEXHOJIOTIH, aje ¥ caMm 1mo coOl 3HAYHOK MIPOI CTHUMYJIIOBAB PO3BUTOK
[IJTUX Tajy3eil BUPOOHMIITBA HAMCY4YacHINIOI BUMIPIOBAILHOI anapatypu. Lle siBuiie
MO>KHa BIIHECTH /10 0€3CYMHIBHHMX YCITIXiB O10MEXaHIKU SIK CHCTEMHU 3HaHb PO JKUBI
CUCTEMH, IO BiIKPUBA€E CEPHO3HI MEPCIIEKTUBH PO3BUTKY METOJMIB 1X MOJEITIOBaHHS
y TexXHoJorisix MaiOytHeoro. OpHak, aHam3ylOYd CTpPATEril0  PO3BUTKY
IHCTPYMEHTAJbHO-TEXHIYHOTO HampsiMy OlOMEXaHIKH, HEMOXKJIMBO HE IOMITUTHU
Nesiky Horo oomexxeHicTb. BoHa, 30kpeMa, BUSBISETHCS y TOMY, 10 (axiBll, SKI
NpaloTh y LIA Tany3i, AOCSITaloud HAWBUIOT TOYHOCTI BUMIPIOBAHHS PYXIB 3a
JIOTIOMOTOI0 CKOHCTPYHOBAaHMX HUMHU TEXHIYHHUX 3ac00iB, (PAaKTHYHO THUM CaMUM
4acTO ITHOPYIOTh OIOJIOTIYHY CYTHICTh BHUMIPIOBAHUX JKHBUX 00'ekTiB. OTKe,
MaKCHUMaJIbHO TOYHE BHMIPIOBaHHA NOTpedye 3HAYHUX pecypciB. Y 0araTbox
BUIAJKaX I MEPETBOPIOETHCS HA CaMOIIUIb, aje MPHU il JOCATHEHHI BTPAYAETHCS
3MICTOBHA CTPYKTYypa PYXIB JIFOJWHU, Kl BUBYAIOTHCS. SIK BiTOMO, KO)KHOMY PIBHIO
TOYHOCT1 BUMIPIOBaHb BIJIMOBIAA€ CBIU, IIIJIKOM NEBHUH, MPUTAMAaHHUM TUTbKU HOMY
piBEeHb oprasizaiii pyXiB KOXHOI XKMBOi cucTeMHu. J[o 1bOro MOXHa I0AaTH, IO
IIPEACTAaBHUKH I[bOTO HAMPSIMY PE3yJbTaTH CBOiX BUMIPIOBAJIIBHUX JIOCII/IiB HAaBITh HE
aKIICHTYIOTh Ha PO3B's3aHHI OyIb-SIKHX CyTO OlOMEXaHIYHUX MpoOiaeM, (HaKTUIHO
IrTHOpyroun OloMexaHIuYHy (EHOMEHOJIOTII0, IO PO3TJsAace PyXH JIIOJAWHH B iX
B3a€EMO3BSI3KY 3 YyciMa IHIIUMH, BKJIIOYAIOYH TCUXO(pI3WYHI O0COOIMBOCTI i
OpraHizmy.

Ha mpoMy Ti1i BUT1THO BUPI3HSAIOTHCS OPHTIHAIBHI Ipalli BUAATHOTO OioMexaHiKa
XX cr. M.O. bepHuTeiiHa, NpUYOMY HacaMmmepea THUM, IO PyXH JIIOJUHU
MpPECTaBlICHI HE SK CyTO (hi3W4YHI, MEXaHIYHI SBHINA, a K OIOJOTIYHI CTPYKTYpH,
OpraHi3oBaHi B CHCTEMHINA €IHOCTI OPTaHI3My JIIOJIMHU SIK KUBOI IIUIECTIPSIMOBAHO1
cUCTeMHU. Y CBOiX Hpausgx HOMy BJAajocs HE TUIbKM OO0'€lHaTH B €IMHY CUCTEMY
aHaTOMI4Hi, (i310JIOTIYHI, ICUXOJIOT14HI, (DI3WYHI Ta 1HII 3HAHHS, a i Ha I[iii OCHOBI1
(dakTUYHO CHHTE3yBaTH HOBY cydyacHy OiomexaHiky. Cepis HOro gOCHifiB,
nounHaroun 3 1939 p., 3aBepmmiacs GpyHmaMmeHntaabHo0 Tpareio «lIpo moOymoBy
pyxiB» (1947 p.). ABTOp PO3TISHYB PyXH JIOJMHU SIK HAWBKIUBIMIUNA 00'€EKT JI0C-
JiHKeHb y cydacHid Oiojyorii. Y 1id KHHM31 MPEACTaBICHO JaHi IPO IOXOKEHHS
pyxoBoi (hyHKIIIi, PO PO3BUTOK CTPYKTYpP LIEHTPAIBHOT HEPBOBOI CUCTEMH Y 3B'SI3KY
3 BUHUKHEHHSAM Yy JIIOJIMHU TEBHUX 1€PApXIYHO 3aJIE)KHUX PIBHIB MOOYAOBU PYXIB.
30kpema, BIH JOKJIAJHO PO3KPUB MEXaHI3MH PO3BUTKY Ta pO3Maay pyXiB -
BUHUKHEHHS Ta PO3BUTKY BIAMOBIAHUX PIBHIB MNOOYJOBU, PO3BUTKY PYXOBUX
HAaBUYOK, BUMOTH JIO €JEMEHTIB KOOPJWHAIINHOI CTPYKTYpH PYXIB; SBUILA, IO
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3YMOBJIIOIOTH MPOSB MEBHUX MATOJOTIYHUX CHHAPOMIB Ta MEXaHI3MH MOMJIMBOTO X
BUHUKHEHHS Y PYXOBI1i CHCTEMI JIFOJIUHHU.

OcTaHHIM YacOM BHUHUKJIM 1 YCIIIIIHO PO3BUBAIOTHCS: IH)KEHEpHA O10MeXaHIKa,
OCHOBHI JIOCSITHEHHS KOI MOB’s3aHl1 3 po3poOKOI0 poOOTiB; MEeIUYHA OlOMEXaHIKa,
0 JAOCHKYE TPUYMHHU, HACTIAKA Ta CHocoOuM mnpodUIaKTUKU TpaBMaTU3MY,
MILHICTh ~ ONOPHO-PYXOBOI'O amapaTy, MUTaHHSA MPOTE3yBaHHS; €pProHOMIYHA
OloMexaHika, 1110 BUBYAE B3AEMOJIIIO JIOJIUHU 3 HABKOJHUIITHIMU MPEeIMETaMU 3 METOIO
iX onmTUMI3aIlii.

[IpoTe neHTpanbHUM po3LIOM OloMeXaHIKU € OloMexaHika (i3uyHuX BIipaB. Bona
BHUBYAE PYXOBY JISUIbHICTH JIFOJIMHHU ITiJT Yac CIIOPTUBHUX TPEHYBaHb i 3MaraHb Ta B
IPOIIECi 3aHITh MAaCOBUMH ¥ 0310pOBUMMH (GopMaMu (Di3UYHOI KYJIbTYpH, Y TOMY
yucii Ha ypokax (i3uyHOi KyJabTypu B IKOdL. I[IOCTIHHO BIOCKOHATIOIOYHCH,
O6ioMexaHika (pI3MYHUX BIIPaB MOCTYMOBO MEPETBOPIOETHCS Ha OIOMEXaHIKy PyXOBOi
AKTUBHOCTI, III0 OXOIUTIOE BC1 CTOPOHU PYXOBOT AISTILHOCTI JIFOJITUHH.

ApPXITEKTOHIKAa Cy4acHOi OIOMEXaHIKH CKJIQJA€ThCs K OU 3 TPbOX «CEKIIN» 1
TPHOX IIOBEPXIBY.

3. OcHoBHi HanpsiMu OioMexaHiku: 3arajbHa, AudepeHUmiaJbHA Ta
npukjagHa. bioMmexaHika po3NoOAUISEThCS Ha 3araibHy, IudepeHIiiaibHy Ta
NPUKIATHY.

3acanvua 6Giomexauika BUPINIYE TEOPETHYHI MUTAHHA W JIONOMarae OTpUMAaTH
BIJINOB1/Ib HA MMUTAHHS, K 1 YOMY JIFOJUHA pyXxaeThes. Llew po3ain 6ioMexaHiku ayKe
BOKJIUBHM JUISI TPAKTUKU (DI3MYHOTO BUXOBAHHSI 1 CIIOPTY, OCKIJIBKH «HEMAa€ HI4OTO
OUTBIII MPAKTUYHOTO, HK TPYHTOBHA TEOPIs».

Jlugepenyianvna 6Oiomexanika BWBYAE 1HIWBIAYyaJdbHI Ta TPYMOBI OCOOJIMBOCTI
PYXOBHX MOMJIMBOCTEH 1 PYXOBOI1 MISJIBHOCTI 3aJIEKHO BiJ BIKy, CTaTi, CTaHy
3I0pOB’ s, PiBHA (PI3MUHOT MIATOTOBICHOCTI, CIIOPTHUBHOT KBaTidhiKaIlii ToImo.

Ilpuxnaona biomexarnixka po3Tisiae KOHKPETHI MUTAHHS TEXHIYHOI Ta TaKTHYHOI
IiATOTOBKH B OKPEMHX BHJAaX CIIOPTY W Pi3HOBHIAX MacoBOi (Di3WUHOT KYIbTypH. Y
TOMY YHCJI1 B 03JI0POBYOMY OIT'y 1 X001, 3arajJbHOPO3BHBAILHUX TIMHACTHYHUX
BIIpaBaxX, pUTMIiUHii riMHAcTHIN Ta iH. OCHOBHE MUTAHHS MPUKIATHOI O10MEXaHIKH —
SK HaBUWTH JIFOJAUHY MPAaBIWIPHO BUKOHYBATH PI3HOMAHITHI pyXu a00 SIK CaMOCTIIHO
OCBOITH KYJIbTYpPY PYXIB.

Ha Ttppox «moBepxax» (piBHsAX) OlOMEXaHIKM BHBYAIOTHCS PYXH — PYXOBI Oii —
pyXxoBa NisNbHICTh. Ha nepwomy pieni (paxTudHi HaHi A7 JOCTKCHHS PYXIB
OTPUMYIOTh HalYacTillie y X0/i EKCHEPUMEHTIB 3 130IbOBAHUMU M’sI3aMU ¥ THITUMHU
YaCTUHAMH T1JIa TBApHH.

3a pIAKICHUM BHWHSTKOM (HANpUKIAJ, PyXH HEMOBISTH) 370pOBa JIIOJMHA
BUKOHY€ IIJIECTIPSIMOBaHI W MOTHBOBaHI pyxu, abo pyxosi aii. Ha mpomy opyeomy
pieni OiloMexaHIKa BHUBYAE W YIOCKOHATIOE TEXHIKY PYXOBHX il (Hampukiaj,
TEXHIKY CTpHUOKa, yaapy, KpOoKy TOIIIO).

Tpemiti piseHb O10MEXaHIKM TPUCBSIYCHUN TaKTUIl PYXOBOI AisnbHOCTL. [lpu
BUKOHAHH1 (DI3MYHUX BIPAB PyXOBa [ISJIBHICTh CKIAJAEThCS 3 PYXOBUX U, SIK
JaHUIOT 3 jaHoK. Hampukian, OIr CkIagaeTbcs 3 OKPEMHUX KPOKIB; CTpuibOa — 13
MIATOTOBKY, NPUIUIIOBAHHA W 0Oe3nocepeHb0 MocTpuly; ImTpadHuit ynap y
¢ytOon1 — 3 po30iry W ymapy Hororwo mo m’sidy. PyxoBi nii B TakoMmy JIaHI[O31
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B3a€EMO3AJIC)KHI Ta B3aeMOOOyMoBieHI. ToMy pyxoBa AISJIBHICTh — L€ CHCTEMA
PYXOBHX M.

biomexanixa 3aiimae ocoOaMBE MOJOKEHHS cepell HayK Mpo (i3MYHE BUXOBAHHS 1
cnopt. Bona 6azyembca na anatomii, ¢i3ziosiorii Ta (yHIaMEHTAIbHUX HAYKOBHX
aucIuIuTiHax — (i3uml (Mexadili), MaTeMaTHIl ¥ Teopii kepyBaHHsA. B3aemonis
O0loMexaHIKM 3 O10XIMI€I0, TCHUXOJIOTIEI0 Ta ECTETHUKOI CIpHsIa MOsSBlI HOBHUX
HAyKOBUX HAIPSIMIB, 10, JIeJb C(HOPMYBABIIIHCH, YK€ CTAHOBJIATH BEITUKY MPAKTUIHY
IIHHICTh. Y iX 4YMCIl «ICMX00lOMEXaHiKay, €HEePreTHUYHI W eCTeTUYHI1 AaCHeKTH
OloMEeXaHIKH.

biomexanika Ouablle, HDK 1HII MEIUKO-O010JIOTTYHI M IEeaaroriyHi JUCIUILIIHH,
BUKOPHUCTOBYE JOCATHEHHSI €IEKTPOHHO-00YHCITIOBATIbHOT TEXHIKH.

Ane ronoBHe — OioMexaHIKa € TOCEPeAHUKOM MIXK TEOpi€l0 1 MPAKTUKOIO
(Gi3MYHOTO BUXOBAaHHS, CHOPTY W MacoBoi (i3w4HOi KymbTypu. CHHUpAOYHCh Ha
3HaHHS OlOMEXaHiKHM, TEeJarory JeTmie BYMTH CBOiX BHXOBAHIIIB, ajie¢ IS IHOTO
HEOOX1ITHO BMITH aHaJIi3yBaTH PYXOBY AISUTBHICTH, a00, TOBOpsSYM MpodeciiiHoo
MOBOIO, YHTaTH PyxH. TyT MOKHA TIPOBECTH aHAJOril0 3 My3ukoro. Hedaxiserpb
cupuiiMae (oHOrpaMy MY3WYHOTO TBOPY €MOIIHHO, a MpodecioHan-My3uKaHT
PO3pI3HSIE TOJOCH PI3HUX IHCTPYMEHTIB, TOHKO OI[IHIOE TOTOJKEHICTh IXHBHOTO
3By4YaHHsS, 3ayBakKye€ TOMMJKH 1, KpPIM TOTO, MOXE «IyMKOI TOYyTH» 3BYKH,
3amucaHi Ha HOTHHMX JiHIMKaX. Tak 1 daxiBelp 13 (I3MYHOrO BUXOBAaHHS MOBUHEH
YMITH TIONYMKH YSIBUTH pyX, SKIIO 3apeECTpOBaHl MHOro XapaKTEPUCTHKU
(TpaexTopis, IMBUIKICTH, CHIIA TOIIO).

4. CTpyKTypa aHaji3y pPyXoBOi IIfVIBHOCTI (CTPYKTypa 0OioMeXaHIYHOro
anajizy). Ilpoueaypa aHamizy pyxoBOi MiSUIBHOCTI (6iomexaniunoco awnanizy)
CKJIQZIAE€ThCS 3 TAKUX €TalliB:

1. Busuenns 306HiuHb0I Kapmunu pyxoeoi disnvHocmi. Hacammepen 3’ COBYIOTb, 3
AKUX PYXOBHX [l BOHA CKJIAIAEThCS 1 SKAa TOCHIAOBHICTh LUX PYXOBUX ii.
Hanpuknaa, mkiaeHUN ypoK (Bi3MYHOT KYJIBTYPH CKIAJAETHCS 3 KOMILJIEKCY BIIPAB.
[ToTpiOHO BpaxoByBaTH, IO XapaKTep, TPUBAIICTh Ta IHTCHCHUBHICTH IOMEPEIHIX
BITpaB BIUTUBAIOTH HA SIKICTb BUKOHAHHS HACTYITHHX.

BuBdaroun  30BHINIHIO KAPTUHY  PYXOBOi  JISJIBHOCTI,  PEECTPYIOTH
OiokiHemamuyni xapakmepucmuxy. CUCTEMHU BINJIKY BIFCTaHi 1 Yacy; MPOCTOPOBI
XapaKTepUCTUKH (KOOPAMHATH TOYOK, Tila, CUCTEMHU TUI, TPAEKTOPIl TOUOK); YACOBI
XapaKTepUCTUKH (MOMEHTHU Yacy, TPUBAIICTh PyXy, Ga3a pyxy, TEMII 1 pUTM PYXIiB);
MIPOCTOPOBO-YACOB1 XapaKTEPUCTUKHU (IIBUIAKICTD 1 MPUCKOPEHHS TOYOK Ta TijIa).

Oco6aMBO BaKJIMBO 3HATH TPHBATICTh OKPEMHX YaCTHH pyXy (da3). Ix rpadpiuanm
BiOOpaXEHHSIM € XpOHOTpaMa. XpoHOTpaMa PyXOBOi Jii XapaKTepu3ye TEXHIKY, a
XpOHOTpamMa pPyXOBOi JiSUTBHOCTI — TEpIe, Ha IO 3BEPTAIOTh yBary MpH aHami3i
CIIOPTUBHOI TAKTUKH.

2. 3’acysanHs npuyuH, wo 3yMOGI0HMb pyxu ma ix 3midy. BoHM HE HOCTymHI
Bi3yaJIbHOMY KOHTpOJd0. Bigrak s 1X aHamizy HEOOXIJHO peecTpyBaTu
OioOuHamiuni Xapakmepucmuku: THEPUIHHI XapaKTepUCTUKU (Maca Tiia, MOMEHT
1HepIii); CUJIOBI XapaKTEepPUCTUKU (CHJIM, MOMEHTH CWJI, IMOYJIbC CHJIM U IMIYJbC
MOMEHTIB cwi). HaiiBaxymBilie 3HAYE€HHS MalOTh BEIUYMHU CHJ, IO AIIOTH Ha
JIOJIUHY 330BHI Ta CTBOPIOIOTHCS ii BIACHUMHU M’ SI3aMHU.
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3. Busnauenus monoepagii npayrworwuux m’s3ie. Ha upoMy erari BU3HAYAETHCS,
AKI M’SI3U  3aJlI1H1 Yy BUKOHAHHI (Di3MYHOI BOpPaBU Ta SKUH MeEXaHi3M iX ydacrTi.
3HarouH, K1 M’ 531 MEPEBAKHO 3a0€3MEeUyIOTh PYXOBY IISJIBHICTb, 0 IKO1 FOTYy€ cede
JI0JIMHA, MOYKHA 3 BEJIMKOI KUIBKOCTI (PI3MYHUX BIpaB BiAIOpaTH Ti, iK1 3a0e31edarhb
PO3BHUTOK CaMe IMX M’S31B Ta X KOOPAUHALIIIO.

3anexHo BIJ TOro, sika YaCTMHA BCI€l M’SI30BO1 Macu Tia 3ajisiHa, PO3PI3HSIOTH:
robanpHy M’s30BY poOoTy (Outbie 2/3), perioHanbHy (Big 1/3 mo 2/3) 1 nokanbHy
(menme 1/3). Tak, OiryHu, TiaBli, JUKHUKYA BUKOHYIOTh IJI00aIbHY M’ SI30BY pOOOTY.
J1o perioHanabHOI BIIHOCUTHCS, HAIPUKIIAJ, M 5130Ba poO0OTa, BUKOHYBaHa MpU JESAKUX
3arajJbHOPO3BHBAIPHUX TIMHACTHYHMX BIpaBax (MiATATYBaHHS Ha TIOMEpPEUYHHI,
HiTHIMAHHS HIT 1 BEPXHBOT YACTUHU TyJ1y0a 3 MOJIOKESHHS JIC)KA4X Ha CIIUHI TOIIIO).

VsBneHHs: po Te, Kl caMe M s3M 3aAisH1 B KOXHIM BIpaBl, MOKHA OJIEPKaTH,
PEECTPYIOUH iX CIICKTPUYHY aKTUBHICTh. UMM IHTEHCUBHIIIIE TIPAITIOE M 513, THM BHIIA
HOro eyleKTpuyHa aKTUBHICTH 1 OUIbIIA aMIUTITY/a €JIEKTPOMIOTPaAMHU.

Jlobpe BiIoMO, 110 Pi3HI PyXH BIAPI3HIIOTHCS 32 KIHEMATHKOIO 1 JUHaAMIKOW. Tak
camo i enexTpoMiorpadiuHuil MOPTPET pyxiB HEOJHAKOBHM y pI3HUX BIpaBax. Ale,
sk mumre P.C. [lepcoH, «HaBiTh CKJIAHI PYXH, SKIIO BOHH JOCHUTh aBTOMAaTH30BaHi
(manpukian, xoapba ¥ 1HIN JIOKOMOIli, 3BHWYalHI MNOOyTOBi, mpodeciiiHl Ta
CIIOPTUBHI PYXH), MAlOTh OLIBII-MEHII MOCTIMHUNA PUCYHOK 30Y/KEHHS M’ SI31B HE
TUILKH TIPH MIOBTOPEHHI PYXY OJHIEIO JTIOJUHOI0, alie W Y PI3HUX JTHOJSH.

4. BuznaueHHs eHepeemMUYHUX GUMpPAmM [ MO020, AK OOYIIbHO GUMPAYAEMbCS
eHepeis npayrodux m’a3ie. J{ns oTpuMaHHs BIAMOBIAI HA 111 TUTAHHS HEOOX1THOIO €
peecTpallis bioeHepeemuuHux xapakmepucmux.: podoTa CUJl, MOTYKHICTh, MEXaHIYHA
eHeprii Tula (KiHETMYHAa W moTeHuiiHa). [lopsn 3 BeaMYMHAMH EHEPrOBUTpAT
BOXJIMBY pOJIb Bilirpae e€KOHOMIUHICTh. BoHa TuM BuIa, yuM OiIbllla YacTKa
KOPUCHUX CHEPrOBUTPAT BiAHOCHO BCl€i BuUTpadeHoi eHeprii. IlimpaxoBano,
HAIIPUKJIAJ, 110 Y CTa€EpiB BHUINOI KBamidikallii MiJBUIICHHS €KOHOMIYHOCTI Oiry Ha
20% mepemimrye OiryHa B cnucky kpamux 3 10-ro Ha 1-e micre.

5. Busnauenwns onmumanvHux pyxoeux pedxcumie (HalKpamioi TEXHIKH PyXOBUX
JiH Ta HaWKpamioi TaKTUKH PYyXOBOi JISUIBHOCTI) 3IMCHIOETHCS HA 3aBEPIIATLHOMY
eTani 6l0MeXaHIYHOTO aHai3y. TyT ke OIIHIOETHCS CTYIIHb BiAMOBIAHOCTI TEXHIKH 1
TaKTUKH, SIKI peaJIbHO MalOTh MICII€, ONITUMAILHOMY BapiaHTy TEXHIKU 1 TAKTUKH.

OnmumanvHum (BiA JaT. optimus — HaAWKpAIUN) HA3UBAEMbCA HAUKPAUWULL
gapianm i3 ycix Mmoxciusux. Y cmopTi (a OCTaHHIM dYacoM 1 B 03J0pOBYIA
(13KyIbTypi) TOCTIMHO BENETHCS MOIIYK ONTUMAILHUX BApPiaHTIB TEXHIKA U TAKTUKHU
Ta BHU3HAYEHHS CTYNEHS  BIAMOBIMIHOCTI  PEATbHOTO  PYXOBOTO  PEKUMY
onTUMabHOMY. THM caMUM BHPINTYEThCS 3aBAaHHS OMTHUMI3aIlil pyXOBOi MisITBHOCTI
abo i pamioHanizaiii (SKIIO HE BAAETHCS AOCIATTU 17€any, aje MOXXHa /10 HbOTO
HaOJIU3HUTHCH).

Onmumizayi€ero Ha3u8aOmMsv UOIP HAUKPAWO020 8APIAHMA 3 YUCIA MONCTUBUX. ATie
[0 Take HalKpamui BapiaHT PYXOBOi MIJIBHOCTI? 3arajibHOi BIANOBIII Ha II€
MUTaHHS HE ICHY€E, OCKUIbKU BCE 3QJICKUTH BlJ KOHKPETHOI CUTYallli Ta MOCTaBJICHOT
Metu. Tak, JIOJMHA, 10 BTIKA€ BIJ NEpeCiIiayBadiB, HE JyMae Npo Kpacy W
€KOHOMI14YHICTh. ['0jloBHE — OirTu mBHUIKO. [HIIA cripaBa, riMHACTKa, IO BUKOHYE
BUIbHI BHpaBu. BoHa mparHe pyxaTucs sKHalKpalie, BIAMOBIIHO A0 €CTETHYHHX
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KaHOHIB CBOTO BUJly CIOPTY. Y HMX CHUTyalllsX pi3HI Uil Joaet. Tomy kpumepii
onmumanbHocmi, TO0TO TOKAa3HUKH, SIKI BUKOPHUCTOBYIOTBHCS ISl OIIHKK CTYIICHS
JOCSITHEHHSI IOCTaBJIEHOT METH, PI3HI.

Exonomiunicms  pyxoBOi  MIsJIBHOCTI  OO€pHEHO  MPOMOpILiiHA  €Heprii,
3aTpavyyBaHiil HAa OJIMHMIII0 BUKOHYBAaHOI poOOTH ab0 MeTp mpoiineHoro nuisixy. Le
HaWBaXIMBIIIUN KPUTEP1H ONTUMAIBHOCTI.

Mexaniuna npodykmueénicms TUM BUIIA, YUM OUIBIIMIA 00CAT POOOTH BUKOHYETHCS
3a BHM3HAueHUW dYac ab0 YUM IIBUJIIE BUKOHYETHCS JaHMM 00CsIr poOOoTH.
Hanpuknaza, y UMKIIYHUX BHAAX CHOPTY MEXaHIYHA MPOAYKTHBHICTH OLIIHIOETHCS
YacoM TMOJOJIaHHA 3MarajbHOi JMCTaHLii, a B MacoBId (I3UYHIA KyJIbTypl —
BIJICTAHHIO, 11O JIFOJIMHA MOXKE MPONTH, MPoOIrTH ab0 MpOoIIMBTH 3a 12 XB.

Tounicmov pyxosux Oiti. BUOKpeMII0IOTh ABa ii PI3HOBUIW — IUILOBY TOYHICThH 1
TOYHICTb BIATBOPEHHS 3a/1aHOi 30BHIIIHBOI KAPTUHU PYXIB (HAMPUKIAA, MpH
BUKOHAHHI «IIKOJW» Yy (irypHomy KatanHi). LlinboBa TOYHICTh OLIIHIOETHCS
BIIXWJICHHSIM TOYKHM BJIYYCHHS BijJ IIEHTpa MillleH1 (Hampukian, y cTpuibbi) abo
BIJTHOIIIEHHSAM KIJTBKOCTI YCHIIITHO BUKOHAHUX PYXOBUX Jiil 10 1X 3araibHOi KITBKOCTI
(ymapu B O0OKC1 Ta CIIOPTUBHUX Irpax, KUJIKH B OOpOTHO1, Iepeiay 1 mpuiioMiB M’ s4a
TOIIIO).

Ecmemuunicmsb OUIHIOETBCS OMU3BKICTIO KiHEMAaTUKU (TOOTO 30BHINTHBOI KAPTHHH
PYXY) 10 €CTETUYHOTO 1/1ealy — 3araJIbHONPUIHATOrO YU MPUUHITOrO B JAHOMY BH/II
criopty (pirypHOMY KaTaHH1, XyA0KHIM TIMHACTHUIIl, CHHXpPOHHOMY IIJIJaBaHHI1 TOIIIO).

Komghopmabenvnumu BBaxaroThes MIaBHI pyXxu. YuM OLIbIIIe XUTAETHCS TUIO MPU
X0J1b01, OIry TOIIO, TUM HUXKYO0I0 € KOM(POpPTaOETbHICTb.

be3nexa Tum BuUIa, YUM MEHIIIA HMOBIPHICTH TPaBMHU.

5. DYHKHiOHAJIBbHUN Ta CHCTEMHO-CTPYKTYPHHIl MiAX0AW 10 BHBYEHHSA
PYX0BoIi AistiibHOCTI. TpyTOMICTKICTh 010MEXaHIYHOTO aHaJi3y i KOPUCTh Bl HHOTO
3QJIeKaTh B TOTO, HACKUIBKH TIEAAror MparHe BUBUMTH TEXHIKY Ta TaKTUKY CBOiX
y4HIB. PO3pI3HAIOTH CHCTEMHO-CTPYKTYPHUH 1 QYHKITIOHAILHUM MIXOAN 10 aHATI3Y
PYXOBOI TisTTBHOCTI.

DyHxyionanrbruli nioxio JO3BOJIIE BUSIBUTH Ti YM 1HINI HEJOJIKH TEXHIKH WM
TaKTUKH.

Hampuknan, Ha yporri Gi3KyIbTYypH MOKHA TTOOAYUTH, 110 TEXHIKA MiTATYBaHHS B
0araThOX BIIPIZHSAETHCS BiJl €TAOHHOI. Asie K 11 BunpaBuTu? DyHKIIOHATBHUN
MiIXig He Ja€e BiAMOBiAI Ha e muTaHHA. Ha #ioro mpamopi HanmMcaHo: OMaHOBYBaTH
mpoliec KepyBaHHs 0€3 MOBHOTO PO3KPUTTS HOTO BHYTPIIIHBOI IPUPOAH. 3pO3YyMLIO,
0 TAaKWUW NUIIX HEeHamiMHWKA. He Maroum dYiTKMX peKOMEHIamid sl YCYHSHHS
HEJIOIKIB TEXHIKH ¥ TAKTUKH, BUKJIQa9 3MYIICHUH JTiITH HABMaHHS.

Cucmemno-cmpykmypuuii nioxio nae OUTbII KOHKpeTHI pekoMenmarii. [lemaror,
[0 3aCTOCOBYE MPHU HABYaHHI CBOIX YYHIB CHUCTEMHO-CTPYKTYpHUU MiAXin, MparHe
MI3HATH CKJIaJ 1 CTPYKTYpYy PYXOBOi1 IiSTBHOCTI, TOOTO OTpMMATH BIATOBiAL HA
MMATAHHSA, 3 IKMX €JIEMEHTIB BOHA CKJIAJIA€ThCSA 1 IK BOHM MK c00010 ToB’s13aH1. Kpim
TOTrO, 3’SICOBYIOTh BHYTPIIIHI MEXaHI3MHU, TOOTO 3’sICyBaTH, 4YOMY pYXOBI ii
BUKOHAaHI caMme Tak, a He i1Hakiie. HaillOuibll momupeHuM NpuiioMOM CHUCTEMHO-
CTPYKTYPHOT'O MIJXOAY € MOJUI pyXoBoi J1i HAa yacTuHU («(a3u») 3a BUBHAUCHUMU
MIpaBUIIAMH.
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OYHKI[IOHAIBHUM 1 CUCTEMHO-CTPYKTYPHUU MIAXOM 0 aHAII3y U YJOCKOHATICHHS
PYXOBO1 JIISJIBHOCTI JIONMOBHIOOTH OJIMH OAHOr0. 3acTOCOBYIOYM CHCTEMHO-
CTPYKTYPHMM NIAXiA, MeJaror 3A1MCHIOE aHadi3 Bl CKJIAJAHOIO JI0 IPOCTOTO.
Enementu pyxoBoi isUIBHOCTI, IO 3HAXOJATHCS HAa HUXKHINA 1€papXiyHii CXOJIMHIII,
3aJIMIIAI0THCA HEPO3KPUTUMU, HEACTAII30BAHUMHU Ta PO3IJIAAI0THCS BXKE 3 MO3ULIN
(yHKIIOHAIBHOTO MiAxony. PiBeHb, Ha SKOMY CHCTEMHO-CTPYKTYPHUH MiAXIi[
NepexoaAuTh Y (PYHKIIOHAJIbHUHN, 3aJI€KUTh BiJl pPO3B’sI3yBaHUX 3aBaHb.

Hanpuknaa, npu TakTUYHIA NTIATOTOBLI PYyXOBiI [ii (TEXHIYHI €JIEMEHTH)
BBAJKAIOTHCS «HEMOAUIbHUMH LIETJIMHKAMUY, 3 KUX CKIaJa€ThCs PyXOBa JISJIbHICTb.
A Tpu TEXHIUHIM MIATOTOBIl JETaTbHO BHBYAETHCS B3aEMOJIISI M sI3iB, KICTKH,
CyrJ1000BO-3B’I3KOBOr0 amapary. AJie CTOCOBHO OKPEMHUX €JIEMEHTIB PYXOBOIO
amapaTy 3aCTOCOBYEThCS (DYHKIIOHATBHUM MIAXiA: iXHa Oyj0Ba Ta (QYHKI[IOHYBaHHS
Ha MOJIEKYJISIPHOMY PiBHI 3BUYaHO HE PO3TJISJAI0THCA.

VY cyugacHiif 6ioMexaHilll TapMOHIMHO MEPETUTITAIOThCS 17181 Ta METOAM ONTUMI3aIlii
PYXOBO1 JISIbHOCTI, (YHKIIOHAIBHOTO 1 CHCTEMHO-CTPYKTYPHOTO I1JIXOJIB,
aBTOMAaTU30BAHOTO KOHTPOJIO 32 TEXHIKO-TAKTUYHOI MalCTEPHICTIO, MOJECIIOBAHHS
TEXHIKA 1 TAaKTUKU Ha EJIEKTPOHHO-OOYHMCIIOBAIBHUX MAaIlUHAX. AJie TOJIOBHOIO
3QJIMIIAETHCS TyMKa Ta Tpars JIOCTITHUKA, SKUW OCiITae 3aKOHOMIPHOCTI PyXiB, 1
nejarora, iKW BUKOPHUCTOBYE Il JOCSTHEHHS B HAaBYAIBHOMY Ta TPEHYBAJIbHOMY
nporecax.

? IIuranns pis CAMOKOHTPOJIIO

[ITo BuB4ae Giomexanika i OioMexaHika (hiI3MUHUX BIpaB?
Busznaure ocHOBHI 3aBaHHs OioMexaHIKU (I3UYHUX BIIPaB.
Ha3Bith 0cHOBHI po3ainu 6ioMeXaHiKd (PI3SUIHUX BIIPAB.
Po3skpuiite 3micT erarniB 610MeXaHIYHOTO aHAII3Y.
[TosicHIT TIpH3HAaYEHHS 610MEXaHIYHUX XapaKTEPUCTHK.
[Ilo Take onTuMizarlisi pyXxoBOi TisLIBHOCTI?
[Ilo Take Tormorpadis mpamrIux M’s3?
Ha3BiTh kpuTepii ONTUMATBEHOCTI PYXOBOi JISITEHOCTI.
VY yomy mossirae pi3HUALA MK TAKAMHU TMTOHATTSAMH, SIK «PyX», «pPyXOBa JIisi»
«PyXO0Ba JISITBHICTH)»?
10. Y d4oMy monsrae BiAMIHHICTH MDK  CHUCTEMHO-CTPYKTYPHHM i
(GYHKITIOHATBHUM T1IX0I0M JI0 aHAII3Y PYXOBOT MisIIbHOCTI?

©CoNoORWDNE

[ Tema 2. OcHoBu GioMeXaHiYHOI0 KOHTPOJIIO

MeTta JeKIiHHOI0 3aHATTHA: O3HAMOMHUTHUCS 3 OCHOBAMH OI1OMEXaHIYHOI'O
KOHTPOJIIO; BUBYUTH LIKAJIW Ta OJUHUIII BUMIPIOBAHHSA,; 3 4CyBaTH IO BXOIUTH 0
CUCTEMH BIIJIIKY BIJCTaHI1 1 4yacy; pO3IJIIHYTH BUIU OIOMEXaHIYHUX XapaKTEPUCTHK;
YCBIIOMHUTH  MpPHU3HAYEHHS  KIHEMAaTUYHUX, JAUHAMIYHUX 1  EHEPreTUYHUX
XapaKTEPUCTUK;  3’ACyBaTH  OCOOJMBOCTI  OIOMEXaHIYHUX  XapaKTEPUCTUK
MOCTYNAJIBHOTO Ta OOEPTAJILHOTO pPyXiB; HAJATH YSABICHHS TMPO TOYHICTH
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BUMIPIOBaHHS; PpO3MJISIHYTH CYTHICTh KUIBKICHOI OLIHKM TEXHIKO-TaKTUYHOT
MalCTEpHOCT1; BUBYUTHU IO TAKE TECTYBaHHS 1 AKUM YMHOM BHU3HAYAETHCS SAKICTb
TECTYy; O3HAHOMUTHUCS 3 TECTYBaHHSM Ta MENArOriyHUM OIIHIOBAaHHSIM B 010MEXaHIlli;
PO3IJIIHYTH CYTHICTh TECTYBaHHS PyXOBHUX SIKOCTEH 1 aBTOMaTH3aLli 010MEeXaHIYHOTO
KOHTPOJIIO.

[lnan

1. bioMexaHIYHUI KOHTPOJIb SIK €JIEMEHT CUCTEMU KOMIUIEKCHOTO KOHTPOJIIO Y
($13MYHOMY BUXOBaHHI Ta CIIOPTUBHO-03/I0POBYIN TISIIBHOCTI.

2. llIxanmu Ta OAMHUI BUMIPIOBAHHS.

3. Cucrtemu miipaxyHKy BiJICTaHi Ta 4acy.

4. TloHsATTS PO OlOMEXaHIUHI XapaKTEPUCTHUKHU.

5. KinemaTnuHi xapakTepuCTHKHU (IPOCTOPOBI, YACOB1, MPOCTOPOBO-YACOB1).

5.1. IIpocTopoBi XapaKTEpUCTUKH.

5.2. YacoBi XapaKTEpUCTHUKH.

5.3. IlpocTopoBo-4yacoBi XapaKTEPUCTUKH.

6. JluHamiuH1 XapaKTEPUCTUKU PYXY JIOIUHU.

6.1 IHepiiiiHi XapaKTepUCTUKH.

6.2 CuioBi XapaKTepUCTHUKH.

7. EHepreTuyHi XapaKTepUCTHUKU PyXOBO1 AISUTBHOCTI JIOIUHHU.

8. OcobmuBocTi  OlOMEXaHIYHUX  XapaKTEPUCTHK  IMOCTYyNaJIbHOTO  Ta
00epTaJbpHOTO PYXIB.

9. TouHiCTh BUMIPIB.

10. KinbpkicHa OIliHKa TEXHIKO-TaKTUYHOT MalCTEPHOCTI.

11. TectyBaHHS Ta MenaroriyHe OLIHIOBaHHS B O10MeXaHIIIi.

11.1 SkicTh TecTy.

11.2. Tlemaroriuyde OLIHIOBAHHS.

12. TectyBaHHS PyXOBHX SKOCTEH.

13. Amromatuzailis 610MEXaHIYHOTO KOHTPOJIIO.

/ Knao4oBi TepMiHM Ta NOHATTA: OioMeXawiuHuul KOHMPOb, 00'ckm
OioMexaHiuHo20 KOHMPONIO, WKALA BUMIPDIOBAHHS, WKANA HAUMEHYB8AHb, WKALA
NOpPAOKY, WKAAA BIOHOCUH, cucmema GIONIKYy 6i0cmani, mino 6i0niKy, cucmema
8IONIKY uacy, OIOMexXaiyHi XapakmepucmuKku, KiHeMamuyHi XapaxKkmepucmuxu,

npocCmoposi, 4acoel, NpOCMOpPOBO-4aCO8l  XAPAKMEPUCMUKU, OUHAMIUHI
Xapakmepucmuxu, eHepeemuyti  Xapakmepucmuku  pyxie mina — JTI0OUHU,
nocmynanvHuti i 0bepmosull pyx, aOCOMOMHA NOXubKa, BIOHOCHA NoXubdKa,

cucmemamu4yHa noxubka, 6unaokoeéa NoXubKa, MexHIKa pyxoeux Oil, MmaKmukda
PYX080i OiANbHOCMI, MeCMy8aHHsl, IHHOPMAMUBHICMb mecmy, HAOIUHICMb MecHy,
neoazoziune OYiHIOBAHHA.

1. bBiomexaHiYHMII KOHTPOJIb IK €J1IeMEHT CHCTeMH KOMILIEKCHOT0 KOHTPOJII0
y ¢i3uyHOMY BHXOBaHHi Ta CIHOPTHBHO-0310POBYiil AisiibHOCTI. PyxoBa
MalCTEpHICTh JIIOJUHU, il BMIHHA B OYyJb-SIKMX YMOBAaX PyXaTHCSl IIBUAKO, TOYHO M
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KpacHuBO, 3aJICKHUTh BIJ PiBHA (I3MYHOI, TEXHIYHOI, TAKTUYHOI, IMCHUXOJIOIYHOI Ta
TEOPETUYHOI MIATOTOBICHOCTI. LI N'ITh YMHHUKIB KYJIBTYPH PYXIB € BUBHAYAJbHUMH Y
cnopTi, (HI3MYHOMY BHXOBaHHI WIKOJSPIB 1 M Yac 3aHATh MacoBUMHU (opmamu
¢13udHOT KyabTypH. s yJAOCKOHATIOBaHHS PYXOBOi MailCTEpHOCTI W HaBITh I
30epexeHHs i1 Ha JOCATHYTOMY piBHI HEOOXIJHUN KOHTPOJIb 332 KOXKHMM 13 Ha3BaHUX
YUHHUKIB.

OO6'exToM O10MEXaHIYHOTO KOHTPOJIO CIYrye MOTOpHKa droauHu. OTxe,
3aB/AsIKA O10MEXaHIYHOMY KOHTPOJIIO MOKHA OTPUMATH 1H()OpMaIiIo:

1) mpo TexHIKy pyXOBHUX [J1{ 1 TAKTUKY PyXOBOi A1SUIbHOCTI,;

2) nOpo BUTPUBAIICTh, CHUJY, IWIBUIKICTh, CIHPHUTHICTH 1 THYYKICTb, SKi
3a0€e3Meuy0Th BUCOKHMI pPIBEHb TEXHIKO-TAKTUYHOI MACTEPHOCTI.

bioMexaHIYHUI KOHTPOIb A€ BIMOBI/Ib Ha TPU MUTAHHS:

1. o pobuTk nroguHa?

2. Hackinbku 1006pe BoHa 1€ poOuTh? 3. 3aBAsSKH 4YOMY BOHA 11€ pOOUTH?

[Ipouenypa 610MeXaHIYHOTO KOHTPOJIIO BIAMOBIIA€ TaKii cXeMi:

Konmpone = mecmysannss +  OyiHO6aHHA pe3)ibmamie
(6umiproanis) BUMIDIOBAHHA AO0 MeCmY8aHHs

JIronguHa ctae 00'€KTOM BHUMIPIOBaHHS 3 PAaHHBOTO IUTHUHCTBA. Y HEMOBIISITH
BUMIPIOIOTh 3pICT, Bary, TeMmIepaTypy Tijda, TPUBAIICTh cHY Toio. [li3Himie, y
IIKUTBHOMY BiIll, Y YHCJIO BHUMIPIOBAaHUX IEPEMIHHUX BKIIOYAIOTHCS 3HAHHS Ta
yMiHHS. YuM Jopociimia JIIoAuHA, YAM IIUpIIEe KoJjo ii iHTepeciB, TUM OijbIie
MOKa3HUKIB HEOOX1THO /IS 11 XapaKTEPUCTUKH 1 TUM Ba)kde 3IHCHUTH TOYH1 BUMIPH.
Sk, HAmpUKIAI, BUMIPATH TEXHIYHY W TaKTUYHY IIATOTOBJICHICTh, Kpacy pyXiB,
TEOMETPI0 Mac JIFOJICHKOTO TiJIa, CUITY, THYYKICTh TOIIO?

2. llIxkanu Ta onuMHuUi BUMipwoBaHHs. [lIkanow eumipioéanHs Ha3WBAETHCS
IIOCIIJOBHICTh  BEIWYHMH, 1[0 JO3BOJSIE BCTAHOBUTH  BIANOBIAHICTE  MIXK
XapaKTePUCTUKAMHU JIOCTIKYBaHUX 00'€kTiB 1 uuciaamu. I[lpum OlomexaHIYHOMY
KOHTPOJI1 Hal4acTilie BUKOPUCTOBYIOTh ITKAJIM HAMEHYBaHb, BITHOCHH 1 TOPSJIKY.

lllxana naiimenysans — HAWIIPOCTIIIA 3 YCiX. Y 111 IIKajl yrcia, OyKBHU, CJIOBa
YH 1HII1 YMOBHI MMO3HAYKH BUKOHYIOTH POJIb SIPJIUKIB 1 CIYTYIOTh JJISI BUSBICHHS Ta
PO3pI3HEHHS TOCHIKyBaHUX 00'ekTiB. Hampukiam, mpyu KOHTPOJI 32 TAKTUKOIO TPH
¢GbyTO0IBHOT KOMaHI HOMEPH TPABIlIB IONIOMAral0Th PO3Ii3HATH KOKHOTO 3 HHX.

UYwucna abo cioBa, M0 CKIAJAI0Th IIKATY HaWMEHYBaHb, JO3BOJISETHCS MIHSATH
MicisiMU. | gkmmo iX 0e3 BTpaTH IS TOYHOCTI 3HAYCHHS BHMIPIOBAHOI MEPEMIHHOI
MOXHAa 3MIHIOBATH MICIIMH, TO IF0 MEPEMIHHY BapTO BHMIPIOBATH 3a IIKAJIOO
HaliMeHyBaHb. Hampukian, nmikana HaliMeHyBaHb BUKOPHCTOBYETHLCS TIPY BU3HAYCHHI
00CATy TeXHIKO-TAaKTHYHO1 MAaHCTEPHOCTI CIIOPTCMEHA.

Illxana nopsoky BUHHUKAE, KOJU CKJIAJ0B1 IIKAJIM YHUCJIA BIOPSIKOBAHI 3a
paHramMu, aje IHTepBAJIM MDK paHraMud HE MOKHA TOYHO BuMIpsTH. Hampuknan,
3HaHHSA 3 0l0MeXaHIKM a00 HABUYKHU i YMIHHS Ha ypoKaX (Pi3KyJbTYpPHU OLIIHIOIOTHCS
3a IMIKAJOK: «IIOTaHO» — «3aJ0BUIBHO» — «100pe» — «BiaMiHHO». lllkana mopsiaxy
7A€ MOKJIUBICTh HE TUIBKU BCTAHOBUTHU (PAKT PIBHOCTI a00 HEPIBHOCTI BUMIPIOBAHUX
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00'eKTiB, ajle ¥ BU3HAYMTH XapaKTep HEPIBHOCTI B SKICHUX MOHATTAX: «OUIble-
MEHIIIey, «kpate-ripme». OaHak Ha nutanHs: «Ha ckinbku O6utbine?», «Ha ckuibku
Kpauie?» — IKaJIH MOPsAKY BIANOBIAL HE al0Th.

3a 10nOMOror0 HIKajl NOPAJIKY BUMIPIOIOTH «KICHD) TOKAa3HUKH, 110 HE MAIOTh
CYBOpO1 KUIbKICHOT MipH (3HaHHS, 3[1I0HOCTI, apTUCTU3M, Kpacy ¥ BUPA3HICTh PyXiB
TOIIIO).

[Ikana nmopsiAKy HECKIHYEHHA 1 B HIi HEMae HyJIbOBOrO piBHA. Lle 1 3po3ymiio.
Skoro 0 HempaBWILHOIO Oyja, HAMpUKIAJ, XoJa abo IMOCTaBa JIOJWHU, 3aBXKIU
MOXXHa 3yCTpITH W€ TIpmIMH BapiaHT. 3 IHIIOTO OOKYy, AKUMU O KpacUBUMHU 1
BUPa3HUMU HE OyJIM pyXd TIMHACTKH, 3aBXKIU 3HAWIYTHCS IUISXH 3pOOHMTH I1X I
JTIOCKOHAJIIITUMU.

lllkana 6ioHocun € HaWOUIBII TOYHO. Y Hil BU3HAYEHE MOJ0KEHHS HYJIbOBO1
TOYKM Ta 4YMCIa HE TUIBKMA BIOPSJKOBAaHI 3a paHramu, aje ¥ po3AiieHl pIBHUMHU
IHTEpBaJIaMH — OJTMHUIISIMU BUMIpPIOBAHHSI.

3a mKanow BIIHOCMH BHUMIPIOIOTH PO3MIpM M Macy Tila Ta MOro 4acTuH,
MOJIOXKEHHS Ti1a B MPOCTOPI, MBUJAKICT 1 TPUCKOPEHHS, CHITY, TPUBAJIICTh YaCOBUX
IHTEpBaJIiB 1 6araTto 1HMIMX Ol0OMEXaHIYHUX XapakTepucTuk. HaouHuMmu nmpukiiagaMu
IIKaJIM BIIHOCHH €: IIKaja Bar, IIKaja CeKyHoMipa, IIKaja CIiioMeTpa.

[Ilkana BIAHOCHH TOYHINIE 3a IIKaJIy NOpsAKy. BoHa m03Bojisie HE TUIBKH
JI3HATHUCH, 110 OJUH 00'€KT BUMIPIOBaHHS (TEXHIYHUHN MPUMOM, TAKTUUYHHUKN BapiaHT i
T.I.) Kpaiie abo Tipiie Bij 1HIIOro, ajie W J1a€ BIAMOBIAL HAa MUTAHHSA, Ha CKUIBKH
kparmie. Tomy B GioMeXaHiIll HAaMararThCs 3aCTOCOBYBATH CaMe IIKaJId BITHOCHH 1 3
IIIEF0 METOIO PEECTPYIOTH OlOMEXaHIUH1 XapaKTePUCTUKH.

3. CucreMu migpaxyHKy BigcTaHi Ta yacy. Pyxu nroguHu Ta COPTUBHUX
NPUIAiB MOKHA BUMIPSITH, JIUIIE MOPIBHIOIOUHU IX PO3TALTyBaHHS 3 pO3TAlTyBaHHSIM
oOpaHoOro IJIsi MOPIBHSHHS TUTa (TUIAa BiMJIIKY), TOOTO BCl PYyXH PO3TIISIAIOTHCS SK
BITHOCHI.

Cucmema 6i0niKy (8iocmani) — ye mino GiONIKY 3 AKUM NOB A3YIOMb NOUYAMOK |
HaNpsAMoOK 8UMIPIOBAHHS 8IOCMAHI MA 8U3HAUAIOMb OOUHUYT BIOTIK).

Tino 6ionixy — ye ymo8HO obpane meepoe Milo, WOOO0 SIK020 BUSHAYAIOMb
PO3MAULY8AHHS THUWUX MINL Y PIZHI MOMEHMU 4acy.

[cHytoTh AB1 cucteMu BiITIKY: 1) iHepiianbHa (HEpyXxoMa): JOpiKKa, JIMKHSA,
TIMHACTUYHMIM Tpunaa; 2) HeiHepIianbHa (pyxoMma): KUTbls, SIKI PO3TOWIYIOTHCS,
TMKa, sIKa KOB3AE.

JIist TOYHOrO BUW3HAYEHHS CIOPTHBHOTO pE3yJabTaTy TMpaBWia 3MaraHb
nependavaroTh, 3a SKOK TOYKOK (TMYHKT BIUTIKY) MPOBOJAUTHCS BIIIK (32 piBHEM
TWKHUX KPITUICHb, 32 HAWMEPIIO TOYKOK TPYAHOI KIITKH CIPUHTEpa, 3a
OCTaHHBOIO TOYKOIO CITiTy CTpUOYHA B JIOBXKUHY TOIIIO).

st omucy pyXy BHKOPHUCTOBYIOTH TMPUPOJHINA, BEKTOPHHA 1 KOOPJAMHATHHMA
crocoou.

IlpupooHniti cnoci6 Tniependadyae BU3HAYCHHS KOOPJAWHATH Tija MIJISIXOM
pO3paxyHKy BiA moyaTky Biaiiky 0, oOpaHoro Ha Hamepej BIAOMINH TpaeKTOpii.
Bexmopnuii cnoci6 nepenbdadae BU3BHaAYCHHsS KOOPAWHATH Tija 4epe3 pajilyc-BEKTOP,
npoBeneHnii 3 1eHTpy 0 JaHOT cHCTeMH KOOPAWHAT J0 TOYKH, KOOPJIWHATH SIKOi
BU3HAYalOTh. [lpu cnocobi npsamoxymuux xoopounam (Ha IUIOLIKHI Ta B TPOCTOPI)
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TOYKY TEPETUHY B3a€EMHO TMEPIECHIUKYISIPHUX KoopauHAaTHUX oceir 0 (mouaTok
KOOpJAWHAT) NMPUIMaIOTh 3a MoYaToK Bijiky. 11100 BU3HAYUTH MOJOXKEHHS IEAKOT
TOYKM A (IyHKT BUWJIIKY) IIOAO TMOYATKY BIMJIIKY, 3HAXOMSTh ii MPOEKIIi Ha oOci
KOOpJINHAT.

BusHauaioTh OJuHUIII BUMIPIOBaHHS BiACTaHI — JIHIMHI Ta KyTOBi. Y
MDKHapoaHi cucteMi oguuullb (Cl) mpuiiHATa OCHOBHA JIiHIHHA OJUHULIA — METP,
KUIOMETp, CAHTUMETP, MUTIMETP.

[3 KyTOBHX OJIMHUIIP BUKOPHUCTOBYIOTHCS: a) TPaaycC, XBIIMHA, CEKYHIA — MPH
BUMIpIOBaHHI KyTiB (OKpYykHicTh = 360°, rpagyc = 60', xBununa = 60"); 0) o0epT —
Ipy BU3HAYCHHI MOBOPOTIB HaBKOJIO Bici (00ept = 360°, miBoOepTy = 180° Torro);
B) pajiaH (i migpaxyHKy 3a ¢popMyJsiaMH) = KyT MDXK JIBOMa pajiiycaMu KoJja, sIKui
BUJIUISIE HA OKPYKHOCTI IyTY, pIBHY 3a JOBXKHUHOIO pajiycy (panian = 57°17 44',8"; 1°
=0,01745 pan.).

Y cucmemy 6ioniky uacy exnrouaroms negHUll NOYAMOK i 0OUHUYIL BIOJIKY.

3a movaTrok BIJIIKY 4Yacy NpUMMarOTh: a) MIBHIY — y BCIX 3akiaaax, Ha
OiANPUEMCTBAX 3B’SI3Ky Ta 1H.; 0) MIBHIY 1 MOJYAE€Hb — Y 3BUYAWHUX JKUTTEBUX
yMOBaX; B) CYAJIIBCbKUI 9ac — B yMOBax 3MaraHb.

3a OJUHUITIO BiJTIKY Yacy MPUUMAIOTh CEKYHIy, YaCTKH ceKyHau. Hampsmoxk
BIUTIKY 4acy B JIMCHOCTI — BiJI MHUHYJIOro J0 MaWOyTHboro. Jlochimkyouu pyx,
MO’KHa B1IpaXxOBYBAaTH 4ac 1 B 3BOPOTHOMY HANpsIMKy — 10 MuHYyjoro (3a 0,02 ¢ go
ynapy; 0,05 ¢ 1o BigpuBaHHs HOTH Bijl OTIOPHU TOIIIO).

4. TlousiTTA Mpo OiomexaHiuHi xapakTepucTHkM. [ Toro moO OLIHUTH
OKpeMi pyXd, 3ICTaBUTH 1X MDK €000, BHU3HAYAIOTh I1X OloMexauiuHi
xapaxmepucmuku. biomexaniunumu xapaxmepucmukamu HA3UBAIOMbCA NOKAZHUKU,
KL BUKOPUCNOBYIOMb O/  KIIbKICHO20 ONUCY U AaHANi3y pPyXoBoi OiIbHOCHI.
Po3pizusroTe OiokiHeMaTH4HI, O10JMHAMIYHI ¥ €HEPreTUYHI XapaKTePUCTHKU PYXiB
TUTa JIIOAUHKA. Y HHUX PI3HE MPU3HAYCHHS: KIHEMAaTHUYHI XapaKTepU3YIOTh 30BHIIITHIO
KapTUHY PYXOBOi JISJIBHOCTI, JUHAMIUHI HECYTh 1HGOpPMAIlI0 PO MPUYUHU 3MIHU
pyXiB, EHEpPreTUYHI JaTh YABICHHA TIPO MEXaHIYHY TMPOAYKTHUBHICTH 1
€KOHOMIYHICTb.

bioMexaHi4HI XapaKTEPUCTHUKU OMHCYIOTh MOCTYMalbHI M 00epTambHI PYXH.
Ilocmynanvrum Ha3UBAETHCS TAKUN PYX, MPHU SIKOMY BC1 TOUKH Tijla MEPEMIMIAIOThCS
M0 OJHAKOBUX TpaekTopisix. [lpu obepmosomy pyci TOUKH Tila, MO0 PyXarOThCH,
MEePEMIIIAIOTHCS IO KPYTOBUX TPAEKTOPISX, IIEHTPH SKHUX JISKATh HAa OCl 00epTaHHS.

Ane B OUIBIIIOCTI PyXIB JIIOJIMHUA TOCTYMAIBHUN 1 00€pTAIbHUIA KOMIIOHEHTH
HasIBHI OJTHOYACHO, TaKi PYXH HA3MBAIOTHCS CKIaOHumu. llpudomy pyxoBuii amapat
JIOJVWHU BIAIITOBAHUM Tak, MmO BCi pyxu (y TOMY YHCII ¥ TOCTyMaibHi)
YTBOPIOIOTHCA 3 KOMOIHAII 00epTaAIbHUX PYXiB y CyTriIo0ax.

5. KiHemaTu4Hi XapakTepucTHKH (IPOCTOPOBi, 4YacoBi, NMPOCTOPOBO-
yacoBi). Kinematuka pyxiB BU3HA4a€ TeoMeTpito (MpocTopoBy GopMy) pyxXiB Ta ix
3MiHU y 4aci (xapakTtep) 0e3 ypaxyBaHHs Macu Ta Aitouux cui. BoHa nae uiiicHe
VSBJICHHS JIWINIE TIPO 30BHINIHIO KapTHHY pPyXiB. [IpuunHM BUHUKHEHHS Ta 3MIiHH
pyxiB (X MEXaHI13M) PO3KPUBAE BKE IMHAMIKA.
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KinemaTHuH1 XapakTEepUCTHKH Tija JIFOJUHU Ta ii pyXiB BU3HAYAIOTh IOJIOKEHHS
Ta pyX JIOAMHU y mHpocTopl Ta 4yaci. J[0o HMX Hauexarb MPOCTOPOBI, YacoBl Ta
MPOCTOPOBI-YACOBI.

KinemaTnuHi XapakTEpUCTHKU Nal0Th MOXJIMBICTh MOPIBHATH PO3MIPH Tiha 1
HOro JIaHOK, a TaKOX KIHEMaTH4H1 OCOOJMBOCTI PyXiB Yy PI3HUX CIOpPTCMEHIB. Bifg
ypaxyBaHHS IIMX XapaKTEPUCTUK 0araTo B YOMY 3aJIeKUTh 1HAUBIIyaTi3allisl TEXHIKH
CHIOPTCMEHIB, MOUIYK ONTUMAJIbHUX CaMe JJIsi HUX OCOOJIMBOCTEH PYyXIB.

5.1. IIpocTopoBi XapakTepHUCTHUKH JIO3BOJISIOTh BHU3HAYUTH  BHUXIJTHE
MOJIOKCHHS, 3 SKOTO pPyX ITOYMHAETHCS, 1 KIHIIEBE IIOJOXKEHHS, B SKOMY pyX
3aKiHUyeThCA (32 KOOpAMHATaMH), a TaKoX BU3HAYUTH BJIacHE pyxX Tima (3a
TPAEKTOPIETO).

Ilonooswcenns Oynb-sIKOi TOUKM TuIa (Hampukian, Oyap-skoro cyrioba) ado
TIOJIOXKEHHS CITIOPTUBHOTO CHapsiia (HAIpHUKIa, M'ss4a) BU3HAYAETHCS KOOPAUHATAMU
B Ti a0o 1HIIIN cucTteMi KoopauHat. HalOuieIn momymsipHa MPSIMOKYTHA CHCTEMa
KOOpJWHAT, Yy SKIif IOJOKEHHS MarepiaJbHOI TOYKH B IPOCTOPI OMUCYETHCS il
KOOpJIMHATAMHU Ha TPbOX B3a€EMHO NEPICHAMKYIIPHUX OCAX (BEPTUKAIBHINA 1 JBOX
TOPU30OHTAJIBHUX — IMOJAOBKHIHN 1 TOMIEPEUHI).

[Ipy BUKOHaHHI pPyXOBOi Jii MOJOXEHHA Tila ab0 CHOPTUBHOTO CHapsaa
3MiHIoeThCs. [Ipu bOMy 1X MaTepialibHi TOYKU PYyXalOThCS B MPOCTOPI MO JIHIAX, 10
HA3UBAKOTBECS mpaekmopismuy. Y TPSAMOTIHIKHOMY pyci TpaekTopis (BEKTOp) He
3MIHIOETBCS, 1 MIISAX BHU3HAYAETHCA BIJCTAHHIO 10 TMPsAMIM MDK KIHIEBUM 1
MOYATKOBUM TIOJIOKEHHSAM Tija — JiHitine nepemiwenns (AS). Y KpHUBOJIHIHHOMY
pycl HampsIMOK 3MIHIOETHCS 1 HUISIX BU3HAYAETHCS BIICTAHHIO MO TPAEKTOPIT MIXK
KIHIIEBUM 1 MOYaTKOBUM TIOJIOKEHHSIM TiJla 3 ypaxyBaHHSIM KPHUBU3HHU TPAEKTOPIi.
JliHiitHe epeMillleHHs] BUMIPIOETHCS B OJUHUIX TOBXKUHU (METpax).

B obepranpHHX pyxaX TOYKH Tija MEPEMIIMIYIOThCA MO Ayrax Koja, LEeHTPU
SKUX JIeKaTh Ha ocl oOepraHHs. Take mepeMillieHHS Ha3uBalOTh KyTOBHM. Kyt
IIOBOPOTY Tija a00 OKpeMoro cermeHra (kymose nepemiujerisi (AQ) BUMIPIOETBCS Y
rpaaycax.

5.2. YacoBi xapakTepHMCTHKH BU3HAYAIOTh PYX Y 4Yaci: KOJU BIH pO3IOYaBCA 1
3aKiHYMBCS (MOMEHT 4acy), K JIOBrO TPUBaB (TPUBATICTh PYXY), SIK YaCTO BUKOHYBABCS
pyx (Temm), sik BiH OyB moOyaoBaHu# y 4aci (put™M). PazoM 13 mpocTopoBo-4acoBUMU
XapaKTePUCTHUKAMH BOHH BU3HAYAIOTh XapaKTep PYyXY JIIOIUHU.

Momenm wuwacy — uacosa xapakmepucmuka MNOJONCEHHS MOYKU minad 1
cucmemu. MOMEHT yacy BU3HAYAIOTh HE JIUIIE IJIS MOYATKy ¥ 3aKiHYCHHS PYXYy, aje
W Ui BU3HAUEHHS dYacy 3aKiHYeHHS OJMHOI (a3u pyxy Ta MOYaTKy HACTYITHOI
(HampuWKIan, BiIPWUB CTOMH BiJ] OMOPHU Mix 4ac Oiry — 1me MOMEHT 3akiHdeHHsS (a3u
BIIMITOBXYBaHHS Ta TOYATKy (a3u TOJIBOTY). 3a MOMEHTaMH Yacy BH3HAYaAIOTh
TPUBAIICTH PyXY.

Tpusanicmv pyxy — ye U020 4YACO8a XAPAKMEPUCMUKA, SAKA GUMIDIOEMbCS
Pi3HUYeI0 MOMeHmi8 uacy nouyamky U 3aKiHueHHs pyxy. SIKIIO BiloMa TPHUBAIICTh
pyXy 1 BIACTaHb, SIKYy NPOMIIJIA TOYKA, MOXXHA BHU3HAYUTHU 11 MIBUAKICTb. 3HAIOUU
TPUBAJIICTh PYXY, BU3HAUAIOTh TAKOK MOT'0 TEMII 1 PUTM.

Temn pyxie — ye cmyninb weuOKocmi ix nosmoprosanocmi. BiH BUMIPIOETHCS
KUTBKICTIO PYXIB, 5IK1 TOBTOPIOIOTHCS 32 OJIMHUITIO Yacy (4acToTa pyXiB).
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Temn — Benu4nHa, 3BOPOTHA TPUBAJIOCTI PyXiB. YuM OLIbIIa TPUBATICTH PYXY,
TUM MCHIIMA TEMII, 1 HaBMakW. Y IHUKIIYHUX BUIAX CIOPTY TEMII MOXE OyTH
MOKAa3HUKOM JOCKOHAIOCT1 TEXHIKHU.

Pumwm pyxie — ye uacosa xapakmepucmuxa cniggionoutenns yacmun pyxie. Bin
BHU3HAYAETHCA 3 CIIBBIIHOUIEHHSM TPUBAJIOCT1 YACTHH PYXIB.

Putm pyxiB xapakTepusye chiBBiiHOUIEeHHs (a3 pyxoBoi nii. Hampuknan,
CHIBBIIHOUIEHHS 4acy OMOPH Ta 4Yacy MOJBOTY MiJ Yac OIry 4M Yacy aMOopTHh3auii
(3ruHaHHS KOJIIHA) 1 yacy BIAIITOBXYBaHHs (BUIIPSAMJIEHHS HOTH) MpHU omnopi. Putm
PO3KpUBAE 3YCUILIS, SIKI JOKJAJae JoAWHA. BiH 3al1€XuTh Bl iX BEJIUYUHHU, 4Yacy
3aCTOCYBaHHS Ta IHITUX 0COOJMBOCTEH pyxy. TOMy 3a pUTMOM PyXiB MOYKHA ITEBHOIO
MIPOI0 TOBOPUTH NP0 iX JOCKOHAIICTh. Y PUTMI OCOOJIMBO BAaXKJIMBI aKUEHTU —
BEJIMKI 3yCWJUIA Ta TPUCKOPEHHsS — iX pos3ramyBaHHs y 4aci. IIpu omanyBaHHI
BIIpaBaMU 1HOJI KpaIllle CIIOYaTKy 3aJIaTH PUTM, HDK JCTAILHO OIHUCYBAaTH CJIEMEHTH
pyXy; i€ JoIOoMara€ MBHJIIE 3pO3YMITH OCOOJIMBOCTI PYXy, IIO BUBYAETHCSA, HOTO
noOy/I0BY B Haci.

5.3. IIpocTopoBO-4YacoBi XapaKTePHCTHKH BU3HAYAIOTh, SK 3MIHIOIOTHCS
TIOJIOKCHHSI M PYXH JIFOAMHU Y Yaci, SIK IIBHJIKO JIIOJUHA 3MIHIOE CBOE TOJIOKCHHS
(WBHUIKICTH) 1 pyXu (TPUCKOPEHHS).

Lllsuokicms mouku — ye npocmopo8o-4aco8a Xapakmepucmuka pyxy mouxu
(weuoxocmi 3minu ii nonoowcennsy). IIBUAKICTP — BeJIWYMHA BEKTOpPHA, BOHA
XapaKkTepu3ye IIBUIKICTh PyXy Ta Horo HampsiMok. IIIBuakicTh BU3HA4Ya€ThHCS
IUIIXOM JUIEHHS TOBXWHU TMPOWJIEHOTO HUISIXYy Ha dYac, sikuii OyB 3aTpaueHUN Ha
nepeMIIeHHS.

IIpuckopenns mouku — ye npoOCMOPOBO-4ACO8A XAPAKMEPUCTNUKA 3MIHU DYXY
mouku. [IpUCKOpeHHsI — BeIMYMHA BEKTOpPHA, BOHA XapaKTepu3ye OUCTPOTY 3MIHU
IIBUIKOCTI 32 i1 BEIMUYMHOIO ¥ HAIIPSAMKOM Yy JTaHUH MOMEHT.

6. JlunamiuHi XapakTepHMCTHUKH PyXy JwauHM. Bci pyxu mgoauHM i
NepeMIIeHHs TPEeJMETIB, SKi BOHA pyXa€ I BIUIMBOM CHJI 3MIHIOIOTBCA 3a
BEJIMYMHOIO 1 HanpsMoM MBHAKOCTI. 1100 po3kpuTu MexaHi3M pyXiB (IpHYMHH iX
BUHUKHEHHS 1 X1 iX 3MiH), JOCHIIKYIOTh JIWHAMIUHI XapakTepucTuku. [lo Hux
HaJEeXaTh THEPIIHI XapaKTEePUCTUKU (OCOOIMBOCTI Tijia JIFOAWHUA U MPEAMETIB, SKi
BOHA pyXae), CUJIOBI (0COOIMBOCTI B3a€MO/II1 JJAHOK TiJIa Ta 1HIIHMX T1J).

JluHamigH1 XapakTEPUCTUKU BUMIPIOIOTH TOMY, IO CaM€ BOHU JIOMOMAraroTh
YCBITOMHUTH CKJIaHI MeXaHI3MH (OpMyBaHHS pyXiB, a OTKE, 3HAUTH MUISXH
OTIAaHYBaHHS HHUMH, iX YJIOCKOHAJECHHS 1 BUIPABICHHS MOXIJIMBHUX MOMMIOK. AJDKe
MOMWIKKM B KiHEeMaTUIll (30BHIMIHIA KapTWHI pPyXiB) 3aBXKIU € HACIIIKOM
HECBOEYACHHUX 1 HEpAIIOHATLHUX (HEAOCTAaTHIX a00 HAaAMIPHUX) M’SI30BUX 3YCWIb 1
HEBM1JIOTO BUKOPUCTAHHS 30BHINIHIX CHJI.

6.1. Inepuiiini xapaktepuctuku. Pi3Hi Tima 30epiraroTh MIBUAKICTH
HE3MIHHOIO TP BiJICYTHOCTI 30BHINIHIX BIUIMBIB. L[ BIacTuBicTh, ika HE Ma€e MipH,
Ha3uBaeThCs inepyiero (y mepeknanl 3 nar. [Hepiis o3Havae Oe3disibHICTB). Pi3Hi
TUIa 3MIHIOIOTH IIBUAKICTH MiJl BIUIMBOM CHJI MO-pizHOMY. OTXKe, 1S iX BIaCTUBICTh
Mae Mipy. [i Ha3suBalOTh inepmuicmio.

Inepmuicmo — enacmusicme @i3uuHuUX Min, KA NPOAGIAEMbCL VY NOCMYNOSIU
3MIHI UWBUOKOCI 3 NIIUHOM YACY Ni0 NIUBOM CUIL.
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30epeeHHs] MIBUJKOCTI HE3MIHHOK (pyX HIOMTO 3a 1HEpLI€I0) B pEalbHUX
yMOBaxX MOXJIMBE JIUIIE TOJ1, KOJM BCl 30BHIIIHI CWJIM, AOKJIAJEHI A0 TL1a, B3A€EMHO
BpIBHOBa)KEHI. B IHIIMX BHMAaJKaX HEBPIBHOBAJKEHI 30BHIIIHI CHUJIM 3MIHIOIOTH
IIBUJIKICTh T1j1a BIJIMOBIAHO /10 CTYMEHS iX IHEPTHOCTI.

Maca mina — ye mipa inepmuocmi mina npu nocmynaivHomy pyci. Bona
BUMIDIOEMbCS BIOHOULEHHAM 8eIUYUHU OOKAAOCHOI CUNU 00 BETUYUHU NPUCKOPEHHS,
sIKe CNPUYUHEHO YIEI0 CUILOIO.

Pazom 3 TMM Maca (m) — 1 KUIBKICTb pPe4oBUHHU (Y KuUIOrpamax), IO
YTPUMYETHCS B TUI1 @00 oKpeMiit JaHil. YuMm Ouibllie Maca, TUM 1HEPTHILIE TLIO0 1 TUM
CKJIaJHIIlIe BUBECTU MOro 31 CTaHy CHOKOIO a0o0 3MIHUTH Horo pyx. Maca Bu3Hauae
rpaBiTalliiiHl BIaCTUBOCTI Tija.

Maca mina — ye mipa inepmuocmi mina npu nocmynaivHom)y pyci. Boua
BUMIDIOEMbCSL BIOHOULEHHAM GeIUYUHU OOKAAOCHOI CUNU 00 BeTUYUHU NPUCKOPEHHS,
sIKe CNPUYUHEHO YIEIO CUILOIO.

Pazom 3 TMM Maca (m) — 1ie KUIBKICTb pe4yoBUHHU (Y KUIOrpamax), IO
yTPUMYEThCS B TUTI 200 oKpeMiit anili. Yum Oinbiiie Maca, TUM iHEPTHIIIE TLIO 1 TUM
CKJIaJHIIlIe BUBECTU MOro 31 CTaHy CHOKOIO a00 3MIHMTH Horo pyx. Maca Bu3zHauae
rpaBiTailiiiHl BIaCTUBOCTI Tija.

Momenm inepyii mina — ye mipa inepmnocmi mina npu 06epmanibHoOMy pyci.

[Ipu obeprambHOMY pPyCi IHEPTHICTH JIFOJACHKOTO TiTa 3aJ€XKUTh HE TUIBKU Bij
Mmacu, ane i Bin mo3u. Hampukinan, girypucTka 31 CKJIQJeHUMHU Ha TPYISX pyKaMu
BUKOHYE O0OepTaHHA Habarato JOBIIE, HDK 13 BIABEACHUMHU B CTOPOHY pyKaMu W
HOror. Y JpyromMy BapiaHTi oOOepTaHHA pI3KO CHOBUIBHIOETBCS 1 MOTIM
npunuHseTbes. e BinOyBaeTbest ToMy, 110, BIABOASIYU PYKH B CTOPOHH, (pirypuctka
poOHWTH CBOE TUIO 1HEPTHIIMM: XOo4ya Maca (m) B3aJUIIAEThCS HE3MIHHOIO,
30UTBIIY€EThCs padiyc iHepitii (Ryy), a OTKe, # MOMEHT iHEpIIil.

[Ile omHi€O LIOCTpAIIEI0 CKA3aHOTO MOKE€ OyTH >KapTiBJIMBa 3ajada: IIo
Bakue (TOUHIINE, IHEpPTHINIE) — KuUtorpaMm 3amiza abo kiutorpam Batu? Ilpwm
MOCTYMAJIBHOMY pycCi iXHS 1HEPTHICTh OJHaKoBa. IIpwm KpyroBoMy pyci Bax4e
nepemimaty Bary. Ii MaTepiaabHi TOUKM 3HAXOAATHCA Aali Bif oci obepTaHHs, i TOMY
MOMEHT 1HEPIIii 3HAYHO OLIbIIIE.

[Ipu mocmimkeHHI pyXiB Hepiako OyBae TOTPIOHO BpPaxOBYBaTH HE JIHUIIIE
BEITMYMHY MacH, ane ¥ ii po3moaun y Tutl. Ha po3nonin marepianbHUX TOYOK y TiTi
BKa3y€e MICIIE pO3TalTyBaHHs [IEHTpa Mac Tia.

Llenmpom mac Ha3WBAETHCS TOUYKA, JI€ MEPETUHAIOTHCS JIHIT A1l BCIX CHJI, IO
MPUBOJIATH TUIO B MOCTYMAJBHUM PYX 1 SKI HE 3yMOBIIOIOTH 00EpTaHHS Tina. Y TMoJe
rpaBitamii (KOJW i€ CWiIa Baru) IEHTP Mac 30iraeTbcs 3 NEHTpOM Baru. [[lewmp
6aeu — TOYKA, JI0 SKOI MPHKIQJCHA PIBHOJMIIOYA CHJI BarM BCiX YacTHH Tija.
[TomoxeHHs 3araJpHOTO IIEHTPA Mac Tijla BA3BHAYAETHCS TUM, JI€ 3HAXOATHCS [ICHTPU
Mac OKpEeMHUX JIaHOK. A 1€ 3aJIeKUTh BiJ MO3HM, TOOTO Bil TOTO, SK YaCTUHU Tija
pO3TallIOBaH1 OJ{HA BIIHOCHO 1HIIIOI Y TPOCTOPI.

Hentp macu mictutbess Ha piBHI Il kpukoBoro xpeOIlsi, TPOXH BHIE BiJ
cuMPi3y JIOOKOBHUX KICTOK 1 AOpiBHIOE 5-10 MM. Y 40JIOBIKIB LIEHTp Macu Ha 1-2 cMm
BUILIE, HDK Yy JKIHOK TOTO caMoro 3pocTy. LleHTp Macu He MoOXe 3aluIIaThCS
MOCTINHO Ha OJHOMY Micili. BiH 3MillyeTbCsl 3al1€KHO Bijl BIKY JIIOJAUHH, CTATi, MacH
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Tina Ta 1H. [Iporarom no0u 1eHTp Macu TakoxX 3MimyeTbes. lle 3amexuTh Bin
(YHKII0HAIBHOTO CTaHy CEpPLEBO-CYIMHHOI, TPaBHOI, JUXAIbHOI CHCTEM, a TaKOX
BiJI MOJIOKEHHS T1j1a B IPOCTOPI.

6.2. Cu10Bi XapaKTepUCTHKHU BU3HAYAIOTH 3B’ 30K J1i CUJIU 31 3MIHOIO PYXY.

Cuna — ye mipa mexaniuno2o naugy oo0Ho2o mina Ha inute. Pospaxosyemuvcs
GeUYUHA CUNU WAAXOM MHOJICEHH MAcu mina HA U020 NPUCKOPEHHS, SKe
chpuyuHeHne 0aHoI0 CUJLOIO.

VY pyxax JIOJUHU SIK CUCTEMH TLI, JI€ BCl PyXH YaCTUH TUJIa 00epTalibHi, 3MiHa
00epTaIbHOTO PYXY 3QJICKUTH HE BiJl CUJIU, & BIJl MOMEHTY CHUJIU.

Momenm cunu (obepmanvHuii Momenm) — ye mipa 06epmanbHO20 6NAUB)Y CUNU
Ha mino. Edext nii cuian npu obepTalbHOMY pycl 3al€XUTh HE Juile BiA i
BEJIMYMHU, ajie ¥ BiA Micus JokjiafgaHHsA. UuM doBIIe nieue cuau — HAWKOPOTIIA
BiJICTaHb BiJ] OC1 0OepTaHHsI 10 JiHIi 1ii CHJIK, TUM OUTBIINM MOMEHT CHJIH.

Busnauenss cuinu abo MOMEHTY CHJIH, SIKIIO BijoMa Maca abo MOMEHT i1HepIIii,
JT03BOJISI€E BUBHAUUTH JIUIIIE TPUCKOPEHHS, TOOTO SK IIBUIKO 3MIHIOETHCS IIBUIKICTD.
[ToTpiOGHO 1I€ 3HATH, HACKUIBKM camMe 3MIHUTHCS MIBUAKICT. J[JIs mboro moTpiOHO
3HaTH SIK JOBro Oylia JIOKJIaJieHa Cujia, TOOTO BHU3HAYMTH IMMyJbc cwind (abo ii
MOMEHT).

Ivnynec cunu — ye mipa 6nauey cuiu Ha mino 3a OAHUL NPOMINCOK Yacy v
NOCMYNAILHOMY PYCi).

B oGepTanbHOMY pyci MOMEHT CHJIH, JIIFOYU MPOTITOM MEBHOTO Yacy, CTBOPIOE
IMITYJIbC MOMEHTY CHJIH.

Iunynec momenmy cunu — ye mipa 6NIUEY MOMEHMY CUIU BIOHOCHO OAHOI OCI
3a OAHUL NPOMINCOK YAC) (8 00epmaibHOMY PYCi).

VYHacniok IMITYJIbCY SIK CHJIM, TaK 1 MOMEHTY CHJIM BiIOYBAa€ThCs 3MiHA PYXY,
sIKa 3aJIeXKaTh BiJl IHEPIIHHUX BIACTUBOCTEH Tila 1 MPOSIBISETHCS Y 3MIiHI IIBUIKOCT1
(KUTBKICTh PyXY, KIHETHIYHUN MOMEHT).

Kinvxicmo pyxy — ye mipa nocmynanoHo2o pyxy mina, iKa Xapakmepu3sye to2o
30amuicmeb nepeoasamucs IHWoMy miay K MeXaHiuHull pyx.

KinpkicTh pyXy Tina Moke OyTH BH3HAUCHO, HANPHKIAMI, IO TOMY, SK JTOBIO
TLI0 PYXAETHCS A0 3YMUHKH i1 BIUIMBOM BUMIPSIHOT TajbMIBHOI CHITH.

Kinemuunuti momenm — ye mipa obepmanvHo2o pyxy mina, sika Xapaxkmepu3sye
11020 30aMHICMb Nepedasamucs iIHUOMY miny K MEXaHIYHUL pyX.

TakuM dYMHOM, [0 paHilie PO3MNISHYTUX KIHEMATHYHUX MIp 3MIHH PyXy
(WIBHIIKOCTI Ta MPUCKOPEHHS) JOMAIOThCS W TUHAMIYHI MIpU 3MiHU PyXy (KUTBKICTb
pyXy, KIHETHUYHHIA MOMEHT). Pa3oM 3 Mipamu Aii CHJIM BOHH PO3KPHUBAIOTH 3B’ S30K
cui 1 pyxy. BuBuenHs ix momomarae 3po3ymiTé (i3WdHI OCHOBH PYyXy, HEOOXITHI
JUIS BUBUCHHS CHIEIU(PIIHUX OCOOIMBOCTEH PyXOBHX M JIFOIHHH.

/. EHepreTuyHi XapakTepUCTHKH PYXOBOI MislJibHOCTI Jrwoauuu. [lig dac
PYXIB JIFOJIMHU CUJIH, SIKI TOKJIQJAOTHCS JI0 11 TiJIa BUKOHYIOTh pOOOTY i 3MIHIOIOTH
MOJOXKEHHS 1 MIBUAKICTh JAHOK TUTa, IO 3MiHIOE #oro eHeprito. Pobota
XapaKTepU3ye NpoleCc, MpU SKOMY 3MIHIOETbCS €Heprii cuctemu. EnHepris x
XapaKTEepU3y€e CTaH CUCTEMH, SKUW 3MIHIOETbCS dYepe3 poboTy. Eneprernuni
XapaKTEPUCTUKU TMOKAa3YyIOTh, SIK 3MIHIOIOTBCS BHJAM €HEprii mij Yac pyXiB 1
B110yBa€ThCs BIACHE MPOIEC 3MIHU €HEPTIi.
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Ho enepeemuynux xapaxmepucmux Haniexcamy: PoOOTA CHUIU, MOTYXHICTh
CWJIM, MEXaHIYHA eHepris Tula (KIHETUYHA i MOTeHL1HA).

Binb1IicTh 3 €HEPreTHYHUX XapaKTEPUCTUK OOUUCITIOETHCA 3 KIHEMATHYHHUX 1
TUHAMIYHUX XapaKTEPUCTHK.

Mexaniuna poboma sBAsie co00I0 JAOOYTOK CWJIM Ha TEPEMIIIECHHS.
Hanpukmnan, njs Toro mo6 migHATUCA [0 KaHATy Ha BUCOTY 5 M, XJIOMYHK 13 MAacO
Ti1a B 30 Kr BUKOHYe po6oTy 0au3bko 1500 mxoyis:

30 krx9,8 mM/c? x5 M~ 300 H x 5 Mm = 1500 Jx.

Sxmo uedt miniiom TpuBaB 10 c, TO MOTYXHICTh, SIKY PO3BUBAE XJIOMYMK,
ctanoButume 1500 JIx : 10 c=150 Br. Lle 3HauHa MOTYXHICTH (3rajilaiiTe, K ICKPaBO
CBITUTH TaKa eNEeKTPUYHA JIAMIIOYKA).

Ilomyxcnicms BU3HAYAETHCA SIK YacTKa BiJl JUICHHS BEIUYMHM MEXaHIUHOI
poOOTH Ha Yac BUKOHAHHS 11i€1 poOOTH.

3HaO4YM BEIMYMHY MEXaHIYHOT POOOTH 1 KUIbKICTh, HANPUKIAJ YAapiB IO
M'siqy, OOKCepChKUX ynapiB abo HIIMX YJapHUX /i, MOKHA BUZHAYUTH MOTYXKHICTh
KOPOTKHMX IHTCHCHUBHUX pyXiB. Koiu MexaHiuHy poOOTY BH3HAUHMTH BaXKKO, MOYKHA
BUMIPSITU CHJIY Ta MIBUAKICTh. Tak, MpU yaapi KjaacHoro ¢GpytoOoicTa mo m'suy cuia
nii moxke mocsiratd 400 H, a mBuakicTte BUIboTy M'sda 30 m/c. Y 11bOMYy BHUMAJAKY
NOTYXHICTh, IO pO3BUBaeThbcsA, craHoBUTh 12000 Bt. OOpa3Ho roBopsiuu, mnpu
TaKOMY yJapl Ha KOPOTKY MUTh 3amatoeThes 120 eneKTpuyHuX JaMIodok, mo 100
BT xoxHa.

Mexaniuna po0oTa, sika BAKOHY€ETHCS JIOJIMHOI0, BUTPAYa€ThCA HA 301UIbIIICHHS
nomenyitinoi (€HEPTisl TOJIOKEHHSI Tina) 1 KiHemuyHoi (SHEPTid MEXaHIYHOTO PYyXY
Tijla, SKa BHU3HAYA€ MOXJIMBICTH BHUKOHATH POOOTY) €HEprii JIOJCHKOTO Tina,
CIIOPTUBHUX CHApPS/IB Ta IHIINX MPEIMETIB.

llosna ewnepeis mina, MO PyXxaeThbcs, 3TiTHO 3 TeopeMor KeHira nopiBHIOE
CyMi HOT0 MOTEHIIIHHOI Ta KIHETHYHOI €HEpPTii B MOCTYIMAJbHOMY W 00EepTaJIbHOMY
pyxax.

JloTenep MoBa HILIa PO MEXaHIYHY pOOOTY W MOTYKHICTh. AJle, sSIK BIIOMO, Y
dbopMy MeXaHIYHOI €HEeprii TEepPeTBOPIOETHCS MEHIa dYacTHHA EHeprii, Mo
YTBOPIOETHCS B M'A3axX. Benuka ii yacTuHA NepeXOAUTh Y TEILIO.

[lonibHO  TOMy, SK  TEXHIYHI MamMWHU  (aBTOMOOLUIb,  TEIJIOBO3)
XapaKTepU3yIOThCsl KOe(IIIEHTOM KOPUCHOI [ii, eKOHOMIYHICTh PYXOBOTO amapary
JIOJIMHU OMUCYETHCS aHAIIOTTYHUMH TTOKa3HUKAMU — KUTBKICTh METa0O0JIIYHO1T eHeprii,
IIBUJIKICTH 11 BUTpadYaHHS.

JIoO eHEepreTMYHHX XapaKTepUCTHK TaKOX HAJCKUTh: 1) ewepeemuuna
gapmicmsb Mempa wiiaxy, abo OAUHMII KOpHUCHOT poOoTH. [l Toro mod BU3HAYUTH
E€HEPreTUYHY BapTICTh Oiry, MOTPIOHO PO3AUIMTH MIBUAKICTH 3aTpaT METa0ONIYHOT
eHeprii Ha MBUAKICTH OIry; 2) nyivcosa eéapmicme mempa uiisgxy, abo OJIUHHII
KopucHOi pobotu. Hampukian, myiabcoBa BapTicTh XOAb0H, OIry i IHIIUX MUKIIYHUX
JIOKOMOII1H BU3HAYAETHCS 32 (POPMYIIOIO:

YCC(yn/xB)
60 x mBHAKICTH Oiry (MM/c

[IynscoBaBapTICTh =
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[lynbcoBy BapTICTh MPOCTIIIE BUMIpPATH, HIK €HepreTuuny. I xpim Toro, y
JESKUX CUTYaIsX MyJIbCOBAa BapTICTh 1H(HOPMATUBHILIA 32 EHEPreTUYHY (HaNpUKIIa,
npu 010MEXaHIYHOMY KOHTPOJI1 32 PyXOBOIO AISUIBHICTIO B YMOBaX CIIEKH).

bioMexaHI4Hl XapakTEpUCTUKM — OJHE 3 XPECTOMATIMHUX NUTaHb
O0ioMexaHikH. be3 BIIbHOTO BOJIOAIHHS 3HAHHSAMHU MPO O10MEXaHIYHI XapaKTEPUCTUKHU
TaK CaMO HE MOXKHa pO3paxOByBaTH Ha YCHIX y BHBYEHHI Ta MPaKTHYHOMY
3aCTOCyBaHH1 O10MEXaHIKH, SIK HEMOXJIMBO YUTATH KHUTY, HE 3HaIO4U ajQaBiry.

8. OcobsuBocTi OioMexXaHIiYHMX XapaKTEePUCTHK MNOCTYHNAJBHOIO Ta
o0epTajJibHOr0 pyxiB. bioMexaHIyHI XapaKTEpUCTHUKH OMNHUCYIOTh MOCTYMalbHI MU
obepranbHi pyxu. [locmynanibHum HA3UBAETHCA TAKWH pyX, MPH SIKOMY BCi TOYKH
TiJIa MEPEeMIIIYIOThCS 32 OJTHAKOBUMHU TpaekTopismMu. [Ipu obepmanvromy pyci Tina
TOYKH, IO PYXAIOTHCSH, MEPEMINIYIOThCS MO KPYTOBUX TPAEKTOPISX, MEHTPH SKHX
nexaTh Ha ocl oOepraHHs (oci cyrio0a). Ane B OUIBIIOCTI PYXIB JIOJAUHU
NOCTYMaNbHUN 1 OOepTanbHWIA KOMIIOHEHTH ICHYIOTh OJIHOYAaCHO, TaKi pPyXH
Ha3WBAIOTHCS cKIaoHumu. [IpuaomMy pyXoBHii amapar JIFOIMHU yJIAIITOBAHUH Tak, 10
BC1 pyx# (y TOMY YHCII ¥ MOCTYyNajbH1) YTBOPIOIOTHCS 3 KOMOIHAIINA 00epTaTbHUX
PYXiB y cyrio0ax.

9. TounicTh BUMipiB. Pe3ynbraT BUMIpIB 3aBXKIU MICTUTh TOXUOKY, BETUYMHA
AKOT TUM MEHIIA, YUM TOYHIIIMI METOJ BHUMIPIOBaHb 1 BUMIPIOBAJbHUN MpPUIIAL.
3aBgaHHAM OlOMEXaHIYHUX BUMIPIB € HE TUIBKM 3HAXO/DKEHHsS BHUMIPIOBAHOT
BEJIMYMHH, ajie 1 OlLlIHKA TOMYIIEHOT TOXUOKH.

Po3pi3HsoTh a0COMIOTHY ¥ BIIHOCHY MOXHMOKH BUMIPIOBaHHS. AOCOMHOMHON
noxubKow HA3UBAETHCS BEIMYMHA, IO JOPIBHIOE PI3HUIII MK PpPe3yJbTaToM
BUMIpIoBaHHsS (A) Ta ICTHHHHAM 3HAYEHHSIM BHMIpIOBaHOI BeauunHU (Ag) — AA=A—
Ag. AGcomoTHa TOXHOKa BUMIPSETHCSA B THX K€ OJMHHIIX, 110 1 caMa BUMIpIOBaHA
BEJIMYMHA.

3a iCTUHHE 3HAYEHHA BHUMIPIOBAHOI BEJIMYMHH 3BUYANHO MNPUHAMAIOThH
pe3yibTaT, OTpUMaHUW OUIBII TOYHHMM MeToAOM. Hampwkinan, mpu Bi3yaabHOMY
BUMIpi TeMIry Oiry iCTHHHE HOro 3HaueHHS MOXxe OyTH 3HalJeHe 3a JOTIOMOTOI0
Bimeomartitodona. /[ mporo Oir 3amucyrOTh Ha BIJACOIUIIBKY, MOTIM BiJ€03aIuc
BIJITBOPIOIOTH 1 aHATI3YIOTh.

VY mpakTuuHiii poOOTI 4acTO 3pyd4HIIIe KOPHUCTYBAaTHCS HE aOCOIIOTHOIO, a
BIOHOCHOI0 GeauyuHolo TOoXUOKW. BimHocHa moxmOKa BHMIpIOBaHHS OyBa€ JBOX
BU/IB — JilicHAa Ta 3BEIcHA.

Jliticnoro  8i0HOCHONO NOXUOKOI HA3UBAETHLCS BITHOIICHHS a0COIIOTHOT

MOXUOKH JTO ICTUHHOTO 3HAYCHHS BUMIPIOBAHOI BEIMYUHHU:

A, =22 100%.

0
Sxmo BimoMo rpaHndHe, a00 MaKCUMaIbHO MOJKIIUBE, 3HAYCHHS BUMIPIOBAHO1
BeMMYMHU (A,), TO TOpsiA 3 JIMCHOIO MOKe OyTHM BU3HAYEHA 1 36e0eHa BiOHOCHA

noxuoka.

A= 22 100%.
A

M
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[{ro BenMUMHY 3BUYAHHO BKa3yIOThb y TEXHIUHIA JOKYMEHTalli BUMIpIOBAIbHOL
anapaTypu 1 Ha3UBaIOTh KJIaCOM TOYHOCTI.

Hanpuknaza, SKimo AMHAMOMETPUYHUMN MpUiad OPUAATHUN NI BUMIPIOBAHHS
Benuuunu cuin 10 5000 H 1 cuna Bumiproetbes 3 abcontoTHoro noxudkoro 50 H, To B
MacHopTi Npuiaay BKa3yeThCs KJIac MOro TOYHOCTI, B JaHOMY BUNAAKY 1 % (3BeneHa
BiZHOCHA oXuOKa, oouucieHa sk (50/5000) 100%).

[ToxuOku BUMiptOBaHHs OyBalOTh CHCTEMATUUYHUMU W BUMAIKOBUMH.

Cucmemamuuynoro Ha3UBAEThCA IMOXHMOKa, BEJIMUMHA SIKOI HE 3MIHIOETBCS BIJI
BUMIpIOBaHHS 10 BUMiptoBaHHs. Hanpukiian, nmoka3aHHs Bar Juisi BAMIPIOBAHHS Macu
Tij1a OyBaIOTh 3aBUINCHI Ta 3aHUKEHI.

Cepen crmoco0iB yCyHEHHSI CUCTEeMAaTUYHOT MOXUOKH HANOUIbII €(pEKTUBHUM €
TapyBaHHs BUMIPIOBAJIbHOI anaparypu. Tapysannsam HA3UBAETHCS HAHECEHHS IIKAIH
y BCbOMY JI1alla30H1 MOKJIMBUX 3HA4€Hb BUMIPIOBaHOI BenuuuMHu. Hanpuknan, npu
TapyBaHH1 JuHamorpadiuHoi miatrGopmMu Ha HEi MO 4Yep3l MOMIMIAIOTh BaHTaXI1
macoto 10 kr, 20 kr, 30 kr 1 T.4. BuHukaroui npu 1boMy piBHI €JIEKTPUYHOTO CUTHAIY
(BiamoBiani BenumunHaMm cwim 100 H, 200 H, 300 H 1 T. a.) dikcyroTbesa Ha cTpiyli
npuiany, mo peectpye. Hamani pe3ynbratd BUMIpPIB MOPIBHIOIOTH 3 OTPUMAHOIO B
TaKUi Croci0 TapyBajJbHOIO CITKOIO.

OkpiM CHCTEeMAaTHMYHUX MOXHOOK, pEe3yJbTaTH BUMIPIB CHOTBOPIOIOTHCS
BUITAIKOBUMH MMOXUOKaMH. Bunaoxogi noxubxu MarTh MICIIE B CHIY Pi3HOMaHITHUX
OPUYXH, 110 HEMOXJIUBO Mepen0aunTy 3a3Jalieriib 1 TOYHO BpaxyBaTu. Bumamakosi
NOXMOKU YCYHYTH OyK€ BakKo. OJHAaK, CKOPUCTABIIMCh METOJIAMU MAaTeMAaTHUYHOT
CTaTHUCTHKH, MOKHa KUIBKICHO OIIIHUTH BEJIMYMHY BUMAJAKOBOI TOXMOKM Ta
BpaxyBaTH ii IpU MOSICHEHH1 pe3yJIbTaTiB BUMIPIOBAHb.

10. KigbkicHa omiHKa TeXHIKO-TAKTUYHOI MaiicTtepHocTi. Texuixo-
maKkmuyHry matcmepHicms, a00 PyXOBY KYJbTYpY, JIOJUHUA 00yMOBIIOIOTH: 1) o0Ocsr
TEXHIKM W TaKTUKH; 2) PI3HOOIYHICTh TEXHIKM 1 TaKTUKH; 3) e(PEeKTUBHICTH 1
pallioHaJIbHICTh TEXHIKM W TAKTUKH;4) piBEHb OBOJIOJIIHHS TEXHIKOIO Ta TAKTUKOIO.

Obcsicom mexHiKu HA3UBAETBCSA CYKYIHICTh TEXHIYHUX MPUUOMIB, SKHUMHU
BosIoJlie noauHa. O6cse makmuxku — CYKYIHICTh TaKTHYHUX BapiaHTIB, SKUMH
BOJIOJII€ CIIOPTCMEH a00 CIIOPTUBHUN KOJEKTHB.

JIist KOHTpONIF0 3a 00CSITOM TEXHIKM W TaKTUKH BUKOPUCTOBYIOTH IIKAJIH
HaliMEHYBAaHb.

Y KOXKHOMY BHUAI PYXOBOI AISUTBHOCTI CBIM apceHall TEXHIYHUX NPUHOMIB 1
TAaKTHYHUX BapiaHTiB. OOCAT TEXHIKA W TAKTUKW 3BHYANHO CTAHOBUTH YACTHHY I[HOTO
apcenany. Jlume MalicTepHO MIiATOTOBJEHA JIIOJUWHA BOJIOJI€ BCIMa HIOAHCAMHU
TEXHIKA W TaKTUKH. AJie 1 BOHA peaiidye BCi CBOI TEXHIKO-TAKTUYHI MOXKIIMBOCTI
(3arasibHUN OOCST TEXHIKM ¥ 3araJlbHU OOCST TaKTWKH) TUTBKM B CHOKIHHIN
oO0CTaHOBIl. Y CTpecoBiil cuTyamii (HampuKiIan, HA CIOPTUBHUX 3MaraHHSX)
BUKOPUCTOBYETHCS TUIBKM 3MarajlibHAW OOCSAT TEXHIKM W TAaKTUKH, IO CKJIAJae
4acTUHY 3arajibHoro oocsry. Hanpuknaz, B apceHan 00poTbOu caM00 KUIbKa COTEHb
MpUHOMIB. AJie HaBITh MaCTEP CIOPTY JOCKOHAJIO BOJIOAIE JIUIIE NECATKAMU 3 HUX.
Ha BiamoBizanbHUX 3MaraHHSX BIH 3aCTOCOBYE JesKi 3 HaWOLIbII BIAMPAIlbOBAaHUX
MpUHOMIB, a 3aBepilye JBOOINM, SK NpaBUiio, OAHUM ab0 JABOMa KOPOHHUMH
MPUAOMAaMHU.
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VY npakTUuHIA JISUIBHOCTI MENaror HamaraeTbcs HaOJMM3UTH 3arajbHUi o0csr
TEXHIKUA W TAKTUKH CBOIX YYHIB J0 TEXHIKO-TAKTUYHOI'O aPCEHATy JAHOIO BHUIY CHOPTY
1, KpIM TOTO, MparHe 30UTBIIUTH 3MaraibHUI OOCST TEXHIKM Ta TaKTUKH. JlocsraeThcs
IIe pO3y4YyBaHHSM HOBHX MPUHOMIB Ta OMAHYBAHHSIM YK€ PO3yUeHHUX, Y TPOIEC YOTro
M1IBUILYETHCS PI3HOOIYHICTD, €(PEKTUBHICTH 1 PIBEHb BOJIOAIHHS TEXHIKOIO M TAKTHKOIO.

TexHiuHUI apceHall KOKHOTO BUIY CIIOPTY CKJIQNA€ThCA 3 TPYH TEXHIYHHX
enemenTiB. Hanpuknan, texHika 00poThOM BKIOYae B cebe mpuiloMmu OOpoTHOM B
CTIHIII Ta B mapTepi. A 0OCSAT TeXHIKU rMHACTa CKJIQJA€ThCsl 3 TEXHIYHUX E€JIEMEHTIB,
BUKOHYBAaHHUX Ha PI3HUX CHapsiaax. TexHika BBAXAETbCSH pi3HOOIUHOIO, SIKIIO B HIM
OJIHaKOBOIO MIPOIO MPEACTABICH] TEXHIYHI IPUHOMHU 3 PI3HUX TPYII.

Taxmuxa € pi3nHobiuno0 TUIBKA B TOMY BUIAJKY, KOJW BOHA BKJIIOYAE B cebe
TaKTUYHI BapiaHTH 3 pi3HUX rpyn. Hanpuknaa, nepen OiryHoM a0o riaBUEM MOXKeE
CTOSITH OJHE 3 JBOX 3aBJ/IaHb, BUPIIICHHS SKUX BUMAarae pisHOi TAKTHKWU:

1) moka3atu HaKkpamui s cede pe3yibTaT (TaKTUKa PEKOPAY);

2) mepemortu (CTaTH MNpU3EpoOM, (IHATICTOM) HE3AJIEKHO BIJ TOTO, SKHMA
pe3ynbTaT Oy/ie MPOAEeMOHCTPOBAHO (TaKTHKA IIEPEMOTH).

Pi3HOO1YHO MiArOTOBIEHUM y TAKTHUYHOMY BIJHOUIEHHI € TOM CIIOPTCMEH, XTO
3yMi€ 1 BUKJIACTHCSI, BCTAHOBJIIOIOYH PEKOPJI, 1 IEPEMOI'TH KOHKPETHOTO CYIICPHHKA.

Takox 1 makmuxy 6 ieposux eudax cnopmy MOXHA TUIBKM TOJ1 Ha3BaTH
Pi3HO6IUHON, KOJIW CIIOPTCMEH a00 KOMaHJia OJTHAaKOBO J0Ope BOJIOJI€ TAKTUUHUMU
BapiaHTaMM I'pH B 3aXKCTI ¥ y Hamai.

[Togi6HO 1m0 00CATY, PI3HOOIYHICTH TEXHIKM W TaKTHKU TMOJUISETHCS Ha
3arajbHy (IEMOHCTPYETHCS B 3BHYAMHUX YMOBax) 1 3MarajibHy (XapakTepHa s
CTPECOBUX CUTYaIlii).

Egexmusnicmv TeXHIKM PYXOBUX i 1 €(QEKTHBHICTh TAaKTUKH PYXOBOI
TUSTTBHOCTI — II€ CTYIIHBb BIAMOBIMHOCTI TEXHIKM M TAKTUKH KOHKPETHOI JIFOJAWMHU
0o0paHOMy KpHUTEpil0 ONTHMAIbHOCTI. I[HaKIe Kaxydd, HAWOUTBII e(QeKTUBHUN
BapiaHT TeXHIKH (1 TAKTHKHN) — ye IHOUBIOYAIbHO-ONMUMATILHUL 8APIAHM.

[HAMBITyaTbHO-ONITUMAIBHI BapiaHTH TEXHIKM M TaKTUKHU JOTETEpP 3HAXOIMIH
nocmigauM  1oigxoM. CydacHi OOYMCIIOBajdbHI MAIIMHU JTalOTh  MOMJIMBICTH
MOJICIIIOBATH PYXOBY MISUTBHICT, 1 B HAOYHIA (QOpMi OJEpKyBaTH 300paKeHHS
ONTUMAJIBHOT TEXHIKK 200 TaKTHKH.

[Ipu GiomMexaHIYHOMY KOHTPOJII 3a KOJEKTUBAMH JIIOJIEH, IO 3aWMaroThCs
GI13KyIbTYpOI0, €(QEKTUBHICTH PYXOBOi MiSIIBHOCTI OIIIHIOETHCA 32 CTYIEHEM
ONM3bKOCTI TEXHIKM W TAaKTMKH HE JO I1HAWBIAYalbHO-ONTHMAJIBHOTO, a J0
parioHabHOTO BapiaHTa. Taka cuTyarliss Mae micie Ha yporli (Hi3u4HOI KyJIbTYpH B
IIIKOJTI Ta TP TPOBEICHH] 3aHATH 13 TPyNaMu 370POB's.

Payionanvuum Ha3UBaeThCS TOW BapiaHT TEXHIKM YW TaKTHKH, IO € HAWKpaITIM
JUTsE OUTBIIIOCTI JIFO/IeH y Til a0o iHIIIHN BiKOBIM a00 KBawmidikariiHii rpymni. Hampuknan,
OUTBIIICTh MIKOJSIPIB CTPUOAE y BUCOTY CIOCOOOM «HOXHUIl» a00 «IIEPEKHUITHUI.
[HmMit mpukian: npu OIry Ha JOBr1 AMCTAHIII palliOHAJIBHUM € OIr 3 MOCTIHHOIO
IIBUJIKICTIO, 0€3 PUBKIB Ta YIOBLIbHEHb.

Jlo pailioHaIbHUX BapilaHTIB TEXHIKUA ¥ TAKTUKH, SIK JI0 €TAJIOHIB, IParHyTh Npu
HaBYaHHI MOYaTKIBIIB. Hampuknan, IMKHUKaM-TIOYATKIBISIM PO3MOBIIAOTh, SKI
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crnocobu Oiry Ha Jmkax JOLUIBHO 3aCTOCOBYBATH HA PIBHUHHUX JIUISHKAaxX Tpacu, a
K1 — Ha MiHOMaXx pi3HOT KPYTOCTI.

3po3yMisio, 10 parioHaTbHUN (TOOTO HaWKpamuii s OUIBIIOCTI JIIOJEH)
BaplaHT TEXHIKA a00 TAaKTUKH MOXXE ICTOTHO BIAPI3HATHCS BiJ €(PEKTUBHOIO, TOOTO
IHAUBIIYaTbHO-ONTUMANILHOTO BapiaHTa. Tak, Ha nauctadiii 10 kM paiioHagbHa
TaKTHKa pIBHOMIpHOro Oiry. Aje ABopa3oBHil ojimmiicbkui yemmnion B. Kynui
CHenialbHUMU TPEHYBaHHSMHM TOTYBaB ceOe /10 OIry 3 YMCIEHHUMU MPUCKOPEHHIMU
1 4YacTo MepemaraB, HaB'SI3ylOUM CYIEpPHUKAM Leld HepalioOHaJbHUN TaKTUYHUNA
BapiaHT.

[Ile ogHUM MOKa3HUKOM, IIO XapaKTEPU3y€E PYXOBY MaiCTEpHICTH JIIOJAUHH, €
06010011 TEXHIKOI W TaKTHUKOI. OBOJIOMIHHSA TEXHIKOK M TAKTHKOKIO O3HAYae ix
CTaOUIBbHICTh Y CTAHAAPTHUX YMOBAX 1 CTIMKICTh B YCKJIQJJHEHUX YMOBAX.

OBOJIOAIHHSL KUIBKICHO OIIIHIOETHCS 32 3HMKEHHSM €(QEKTUBHOCTI TEXHIKH ¢
TaKTUKH B YCKJIAQTHEHWX YyMOBaX IMOpPIiBHAHO 3 KoMmdopTHUMH. Hampukian,
e(eKTUBHICTh TEXHIKM OacKeTOOJICTa MOXKHA OI[IHUTH, MOPIBHSABIIM MPOLEHT
BJIYYEHHS B KOIIMK Ha TPEHYBaHHI 1 Mia 4yac 3Maranb. Yum Oikue pe3yabTaT /10
100% moka3HuKa, TUM JOCKOHAIIIIMM BBa)Ka€ThCs BOJIOAIHHS TEXHIKOIO.

Bimomi ¥ iHIII TIpUKIAaad BUCOKOTO OCBOEHHS TEXHIKM W TaKTUKHU. Tak,
30eperiucs KiHokaapu Oiry B. Benenina, ge el 4yqoBuii mMalcTep 10 OCTaHHIX
METpIB JTUCTAHIlT IEMOHCTpYe (UIIrpaHHY TEXHIKY JMXKHOTO XOAY, a BiJipasy IicCiis
¢biHimy majgae Ha PyKd TOBAPHIIIIB Uepe3 KpalHe CTOMIICHHS.

Ane nanexko He 3aBXKIU OCBOEHHS OyBae BHCOKMM. Ha kanb, 3aHanTO 4acrto
¢yTOoyicTH, 10 Ha TPEHYBAHHAX JIEMOHCTPYIOTh JOCHUTHh JOCKOHANy TEXHIKY
BOJIOAIHHS M'SYeM, Y BIAMOBILAAIBHUX MaTdyax HE BIYYalOTh Y MOPOXKHI BopoTa. A
KOJIEKTHBHA Tpa, HarpaHi TaKTUYHI KOMOIHAIii MOPYHMIYIOThCA TPH 3ycTpidi 13
CHWJIBHHUM CYTIEPHUKOM.

Sk 1 edeKTUBHICTh, OCBOEHHS TEXHIKM W TaKTUKH B OUIBIIOCTI BUIAJKIB
BUMIPIOETHCS 3a ITKAJIaMH BiHOIIICHb.

11. TecTyBaHHSI Ta neJaroriuHe omiHwBaHHA B Oiomexaniui. Y nepekiani 3
aHTmicekoi test o3Hawae «cmpobay, «icnuT». Y OloMeXaHilll TeCcTyBaHHSIM
HA3MBAETHCSI KOHTPOJbHE BUMPOOYBAHHS JIIOJWHU, 31HCHIOBaHE JUIsi BUSHAYCHHS ii
TEXHIYHOI Ta TAKTUYHOI MIATOTOBJICHOCTI. MOXXHA CKa3aTH 1 TaK: mecmysamnus — ye
Henpsame 8UMIPIOBAHHL.

BumiproBaHHs 3aMiHSIOTH TECTYBAaHHSIM Y JIBOX BHITaJIKaxX: MO-TIEpIIE, KOJHU
TOCTIHKYBaHUM 00'€KT HEMOCTYIHUN JUIsl TIPSIMOTO BUMIPIOBAHHS, TO-JpYyTre, KOJIH
JOCIIPKYBaHE SIBUIIEC HE 30BCIM KOHKPETHE.

Hampuknaa, HEMOXKIMBO BU3HAYUTH TONOTpadiro MPaIro0uuX M'sS31B 1 M'I30BY
cuty 60pIis 6e3MmocepeIHbO Mi Yac CyTHYKUA. TOMy 3aCTOCOBYIOTh HEIMpPsIMi BUMIpH
B TPEHYBaJIbHUX 200 1a00paTOPHUX YMOBAX.

[HIMil npukIaa: TpaBUIbHO TOBOPUTH MPO TECTYBAHHS PYXOBUX SIKOCTEH, HIK
npo ixHid Bumip. Tak, y MiICYMKY BHUMIpPIB, ONMUCAaHUX Yy MOMEPEIHIX PO3LIAX,
OJICPKYIOTh TIOKa3HUKHM, W0 JIMIIE TNOOIYHO XapakTepU3ylTh PYXOB1 SKOCTI,
CIIOPTUBHO-TEXHIYHY Ta CTIOPTUBHO-TAKTUYHY MaWCTEPHICTb.

[Ilo6 memaror 3Mir BUKOPHCTOBYBATH pPE3YJIbTATH TECTYBAaHHS Y CBOIl
MPAKTUYHIA AIJIBHOCTI, 1X MiAAAI0Th MEAarorivHOMYy OIIHIOBaHHIO, TOOTO CTaBIIATH
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OI[IHKY, BUpa)Karo4M ii B oukax a0o Oamax. /[y upboro iCHyrTh cHeliaibHi TabIuIll
Ta IIKaJIY MeIaroriyHuX OI[IHOK.

11.1. SAxicTb TecTy. TOUHICTh TECTYBaHHS OLIHIOETHCA 1HAKIIE, HI)K TOYHICTh
BUMIiptoBaHHs. IIpy OWIHLI TOYHOCTI BHUMIPIOBAaHHS pPE3yJbTaT BUMIPIOBAHHS
31CTaBJISIOTh 3 PE3yJIbTATOM, OTPUMAHUM OUIbII TOYHUM MeToaoM. [Ipu TecTyBaHHI
MO>XKJIMBICTh TIOPIBHSIHHS OTPUMAHMX PE3YJIbTAaTiB 3 OUIbII TOYHMMM HalyacTiiie
BiJIcyTHS. ToMy MOTpiOHO MepeBIpsATH HE PE3yJIbTaTH TECTYBAHHS, a AKICMb mecm)y.
[ mepeBipKy 110 JOIUIBHO 3/11MCHIOBATH 1€ 10 MTOYATKY TECTyBaHHS.

SIKICTP TECTY 3aJI€KUTh Bl HOTO 1HPOPMATUBHOCTI ¥ HAAIMHOCTI.

Ingpopmamuenicme TOKa3ye, HACKUTBKM TECT TMPHUAATHUN JJIS  OLIHKA
BUMIPIOBAHOTO TOKa3HWKA (HANpUKIaJ, pyXoBa SKICTh, pPIBEHb TEXHIYHOI
MITOTOBJICHOCTI TOIIIO).

[HpopMaTUBHICTH 1HOJA1 HA3WBAIOTh BAIIHICTIO (BiJ aHriiicebkoro valid —
JUIOYUM, 1110 MA€ CUITY).

Po3pi3ustoTh iHQOPMATUBHICTH 3MICTOBY (JIOTiYHY) ¥ eMITipudHy (00yMOBIICHY
eKCIIEPUMEHTABHO). 3Mmicmosa iHopmamusHicms BU3HAYAETHCS <JIOTIYHOY, 13
pPO3YMiHb 3I0poBOTO Tiy3my. Hampukman, BucoTa cTpuOka — iHQOpPMATHBHHIMA
MOKa3HUK TPU KOHTPOJI 32 TEXHIYHOIO MAMCTEpPHICTIO TIMHACTKH, a KOJIp oueh —
HeiHhopMaTUBHUN. AJie HEpIIKO JUIsi BU3HAYCHHS EMIpUYHOI 1HPOPMATHUBHOCTI
HEOOX1JTHI METOJIU, K1 IPYHTYIOThCS Ha 00UYHCIeHH1 kKoedilieHTa iHHOpMaTUBHOCTI.

Koegiyienm inghopmamuenocmi — 11e KoedillieHT KOPEIAIii MK pe3yJbTaTaMu
TECTYBaHHS W pe3yibTaTaMH BUMIPIOBaHHS KpuTepiro iHbopMmaTuBHOCTI. Kpumepiem
iHhopmamuernocmi MOXe cIyryBatu: 1) pe3ynbTaT, MOKa3aHUM Ha CHOPTUBHUX
3MaraHHsAx; 2) cHopTuBHa KBamidikailis; 3) eKclepTHa OIliHKa Ti€l SIKOCTI, sKa
TECTY€ETHCA.

[Ipu GiomexaHIYHOMY KOHTPOJII BapTO 3aCTOCOBYBATH TUIBKH Ti TECTH, IO
MarTh BUCOKY 1HPOPMATHUBHICTb.

PosrnsiHemo mpukiazn i3 610MeXaHIYHOTO KOHTPOJIIO B XYJOXHIM T'IMHACTHIII.
CrnopTcMEeHKM BHUKOHYBAJIM CTPUOOK «y mmaraT». SKicTh CTpUOKIB OIIIHIOBajacs
eKcliepTaMu 1 BOJHOYAC BHUMIPIOBAUCA OlOMEXaHIYHI XapaKTEPUCTHKU: CHIIA
BIJIIITOBXYBaHHS, TPUBANICTh a3y Omopu 1 TpuBaNicTh (pa3u monpoTy. Bussuiocs,
0 HaWOUTBIIOK 1H(GOPMATUBHICTIO BOJOJIE€ BEIWYMHA MAaKCHUMAIbHOI CHIIA
BIIIITOBXYBAaHHS — YHM CHJIBHINIE BIAIITOBXYEThCS CIIOPTCMEHKA, TuUM (Y
cepeaHbOMY) BHIIE AKICTh cTpruOKa. KoeditieHT iHOOPMATUBHOCTI IHOTO MTOKA3HUKA
nopiBaroe 0,70. Taka iHQOpMaTUBHICTh y TEOPii TECTIB OLIHIOETHCS K 33/I0BLIBHA.
[HpOpMaTUBHICTH BBAXAETHCS BIAMIHHOIO, SKIIO KOEQIIieHT I1HGOPMATUBHOCTI
nopiHtoe 0,85 1 Buiie.

Haoitinicme mecmy — 1e cTymiHb 30iry pe3yibpTaTiB 0aratopa3zoBoro
TECTYBaHHS TUX CAMHX JIFOJCH Y THX CAaMHX YMOBaXx.

Ak 1 iHpopMaTHBHICTh, HATIWHICTh OIIHIOETHCSA 3a BEIMYHHOIO KoediIlieHTa
kopensiii. Koegiyienmom uaoditinocmi € KOe(PIIEHT KOPENIii MK JIBOMa psiaaMU
pe3ynbpTaTiB, OTPUMAHMUX i Yac MEpIIOro Ta APYroro TECTYBaHHS TPYIHU JIIOJEH.
HaniiinicTh BBaXKacThes:

— BIIMIHHOIO, SKIIO KOe]IieHT HaaiitHOCTI Oubiie abo mopiBHIOE 0,95;

— xopororo, kosu 0,90 <rtt < 0,95;
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— 3anoBuibHOO Tipu 0,80 <rtt < 0,90.

3BIJICKM Ha3Ba HAUMPOCTIIIOTO COCO0Y MEPEBIPKU HAMIMHOCTI TECTY — METOIY
MOBTOPHOTO TeCTyBaHHs (abo test-re-test metony).

Pi3HoBHIaMM HaAIMHOCTI € BIATBOPIOBAHICTh 1 O0O'€KTUBHICTh. MeToaom
MIOBTOPHOTO TECTYBaHHS MEPEBIPSAETHCS 6I10MBOPI0GAHICMb PE3YIIBTATIB TECTYBAHHS.
BinTBOpIOBaHICTh TECTYy BHCOKA, SKIIO MHPH JAPYroMy TECTYBaHHI CHOPTCMEHU
PaHXYIOThCS TaK CaMO, K 1 TIPH MTEPIIOMY.

O6'exmuenicmio  (a00  y3rOJUKEHICTIO) TECTYy  HAa3MBA€EThCA  CTYIIHb
HE3aJIEKHOCT1 OAEPKYBAaHUX pe3yJdbTaTiB Bl 1HJIMBIIYyalbHUX BIIACTUBOCTEU
JIOJIMHY, IO 3AIMCHIOE TecTyBaHHsI. UMM mpocTilie mpoleaypa TECTyBaHHS, THM
BUIle OO'€KTUBHICTh TeCTy. | HaBMaku, OO'€KTUBHICTH TECTY 3HMIKYETHCA B MIPY
M1BUILICHHS BUMOT J0 KBaji(ikaiii JIOJUHHU, 110 TPOBOJUTH TECTYBAHHS.

Tak, BucCOKa OO'€KTUBHICTH TECTIB HaBYaJIbHOI MporpamMu 13 (I3UYHOrO
BUXOBaHHS, IS MIPOBEACHHS SKUX JOCHTh CEKYHAOMIpa i pysieTku. | 3HaUHO HIKYE,
HAIPUKJIAJ, 00'€KTUBHICTh TECTIB, Y SKHUX BU3HAYAETHCS C€KOHOMIUHICTh TEXHIKH U
TaKTUKH, OCKUIBKH B I[bOMY BHIIQJIKy IMOTPIOHO BUKOPHUCTOBYBATH JIOCHUTH CKJIAIHI
METOJIM BUMIPIOBAHHS EHEPTETUYHUX BUTPAT.

11.2. lleparoriune ouiHwBaHHs. [legaroriune oIiHIOBaHHS — 3aBepIIaIbHUN
eTarn mpoleaypu TecTyBaHHSA. BOHO HEOOXiHE, OCKUIbKH IO Ha KIHIIEBY OI[IHKY
pe3yNbTaTiB TECTYBaHHSA BIUIMBAIOTH CTaTh 1 BIK JIIOAMHM, CTaH 1ii 30pOB'A,
TEMIIepaTypa MOBITPS Ta 1HII MOKAa3HMKHU, IO XapaKTepU3YIOTh YMOBH, B SKHX
3MIMCHIOEThCS O10MEXaHIYHUN KOHTPOJIb.

DopMyBaHHSl WKAIU Nedaz02iuHUX OYIHOK — CIpaBa HAA3BUYANHO BaKKa.
[TpunyctuMo, mOTPiOHO PO3POOUTHU IIKANY JJIs OIIIHKH PEe3yJbTaTiB TECTyBaHHS
JiTeH, MiAIITKIB, oHaKkiB BikoM 10-18 pokiB. ¥V KOXHY 3 BOCBMH BIKOBUX TPy
noBuHHE BBiMiTH He MeHI 100-200 oci6. ITpu 11boMy KokeH BUNPOOYBaHWN TTOBUHEH
BUKOHATH BIIPaBy HE MEHINE JBOX pa3iB. Jlerko migpaxyBaTu, IO 3arajibHE YMCIIO
BUMIPIB CKJIaJle KUIbKA THUCAY, 1 KOO O IpocToro He Oyna BmpaBa, 30ip HEOOX1THHUX
JaHUX Ta iXx 00poOKka moTpeOyBaTHUMYTh Oarato 4acy Ta 3ycWjib. BUTpaTw, OJIHAK,
OKYTIAIOThCS TepeBaraMyM OTPUMAHOI MIKAJIM, IO BIJHOCUTHCS JO KJIaCy TaK 3BaHUX
MEPIEHTHIBHUX TIKaT (B aHTTIHCHKOTO percent — BiICOTOK).

[Ipn BuUKOpUCTaHHI TEPIEHTWIBHOI IIKAIW YUCIO OajiiB, OTPUMAHUX TIPH
TECTyBaHHI, MOKa3ye, SKUU BIICOTOK CBOIX OJHOJITKIB BUIIEPEANB BUIIPOOYBAHUM.
Tak, Hampukiag, 3a Ii€l0 MIKAJIOK Kpamuil pe3ynbraT y AiTedl Bikom 10 poki
nopiBHioe 26,5m. IHakmme kaxyuw, pe3yabtaT 26,5 M abo Hmxde mokazamu 100%
BUNIPOOYBaHUX. A NTUTHHA, IO MMOKa3aia, HAPHUKIAA, PE3yIbTaT §,5 M, BUMIEPEANIIA
10% miTeit poro BiKY.

Hatigastcaugivuum — napamempom wKaiu neoazo2iuHux oyiHok € ii ¢gopma.
[lepreHTHIIBHI MIKATH MAIOTh CUTMOBUAHY dopMy. [HII miKkamu MaroTh iHITY GopMy.
Haii6Ginpmr mommpeHrMHu €  TPOMOPITiHI, PErpecyroyr Ta MPOTpecyrodl IIKalu
omiHOK. Perpecyroui 1IKanu BH3HAYAIOTh HAWOUIBIIMKA MOPUPICT OILIHKH 32
MIJBUILICHHS PE3yJIbTaTy B 001aCTi HU3bKUX PE3YJIbTaTIB, TAM CAMUM CTHUMYJIIOETHCA
MacoBicTh cmoptTy. I[Iporpecyroui mIkamud, HaBOAKH, CTUMYJIIOIOTh TParHEHHS
CIIOPTCMEHIB /10 HAWBUINMX JOCSATHEHb. Y MPOMOPILIAHIN IIKadl 3a0XOYEHHS 3a
MPUPICT MAUCTEPHOCTI HE 3aJIEXKUTh BiJl PIBHS MMOKAa3aHUX PE3yJIbTAaTiB.
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12. TectyBanHsa pyxoBux skocreil. Onuc METONIB TECTyBaHHS,
3aCTOCOBYBaHUX Il OIOMEXaHIYHOTO KOHTPOJO y (DI3MYHOMY BMXOBaHHI 1 CIOPTI,
MMOYHEMO 3 TECTIB, 1110 JO3BOJISIIOTH OLIIHUTH PIBEHb PO3BUTKY PYXOBUX sikocTel. Ha
11/ OCHOBI BUUTEND (PI3UYHOT KYJIBTYpH a00 TPEHEP MOXKE OOUPATU 3 YUCIA BIIOMHUX
ab0 CaMOCTIITHO CTBOPIOBATH TE€CTH, HEOOX1HI HOMY B MPaKTUYHINA POOOTI.

biomexaniuni mecmu eumpuganocmi J03BOJSAIOTh YCTAHOBUTHU, SKUH 0OCST
poOOTH JIOJIMHA MOKE€ BUKOHATH 1 SIK JIOBIO MOXE IpalioBaTé 0e€3 3HIKCHHS
e(eKTUBHOCT1 PyX0oBoOi AisiibHOCTI. Hanmpukiaa, npu Oiry 3 MOCTIMHOIO IIBUJIKICTIO
HACTa€ MOMEHT, KOJM JIFOJJMHA HE MOKE MIATPUMATH BHUXITHY TOBXKHHY KpPOKY
(KkoMITIEHCOBaHE CTOMJICHHSI), a dYepe3 Ie ACSIKWHA Yac BOHA 3MYIICHAa 3HHU3UTH
MIBUKICTH (JIEKOMIICHCOBAaHE CTOMJICHHS). YWM BUTpHBAJIIIA JIFOJIMHA, TUM JOBIIC
HE HACTa€ CTOMJICHHS.

3aMicTh MIBUAKOCTI MOYKHA MPOTPaAMyBaTH JIOBKHHY JUCTAHIII] Ta BUMIpPIOBATH
MIHIMQJIBHUN Yac, 3a SIKUM JIIOJJMHA BUKOHYE 3aBiaHHsA. Lleli TecT aHanoriyHui
3MarajibHiil BIIpaBi B MUKJIIYHUX BUAAX CTIIOPTY.

€ 1 Tperii BapiaHT TeCTy, KOJU OOMEXKY€TbCS TPHUBAIICTh BIOpPAaBU Ta
BUMIPIOETBCA TOJI0JIaHa BiJICTaHb. BiloMO KuUlbKa pI3HOBUIIB IILOTO TECTY:
60-XBUJIMHHMN OIrOBU TECT, 7-XBUIMHHUN TECT Ui BECISPIB, PI3HI BaplaHTH TECTY
Kymnepa (6iroBuii, miaBajgbHUIA TOIIO).

3riIHO 3 npasuiom 0OOPOMHOCMI PYX08UX 3A80AHb YC1 TPU PI3SHOBUIU TECTY
Ha BUTPUBAJICTh €KBIBaJEHTHI, TOOTO MpPH TECTyBaHHI TPYNH JIIOJICH HAMOUIBII
BUTPHBAJIl B OJJHOMY 3 IIUX TPHOX TECTIB OyAyTh HAHOUIBII BUTPUBAIUMH U y JBOX
THIITHUX.

Jlns  TecTyBaHHS BHUTPHUBAJIOCTI BUKOPHCTOBYIOTh HE TUIBKH IUKIIYHI
JIOKOMOITIi, aie ¥ 1HII1 (pI3UYHI BOPaBU, TOMY IIBUJKICTh TIEPECyBaHHS — OKpPEMUU
BUIIJIOK IHTCHCUBHOCT1 M'sI30BOi POOOTH, a MOJI0JIaHa BiJICTaHb — OKPEMUI BHUITaJI0K
00csTy BUKOHAHOT POOOTH.

Tecmysannsa cunosux skocmel 3IIACHIOETbCS ab0 y BIpaBax CTaTHYHOTO
XapakTepy, ad0 B TaKUX 3aralbHOPO3BUBAIBHUX BIIPABAX, A€ BUKOHYETHCS JIOKAJIbHA
abo perioHasbHa M'I30Ba pobOoTa. Y TMepHIOMYy BHUIAAKY MIPOI CHJIOBHUX
MOXXJIMBOCTEH CIyrye BeJIMYMHA CWIH, [0 TMPOSBISAETbCA, 1 TPUBAIICTH i
yTpuMyBaHHs. B npyromy BHmajnky BU3HAYa€ThCs, CKUIBKU pa3iB MOCHLIbL JIFOJUHA
MOK€ CTUCHYTH 200 PO3TATTH NMPYKUHY JUHAMOMETPA, MIATATTHUCS, BIIPKATUCS TOMIO.
KoHkpeTHux BrpaB, y SKHX OLIHIOIOTHCS CHJIOBI SKOCTI, Ayxe Oarato. lle He nuBHO,
aJpKe PyXOBUH amapar JIOJUHU MICTUTh y c001 01au3bko 600 M's31B, IO MO-Pi3HOMY
B32EMOJIIIOTH Y PI3HUX BIIpaBax.

Cuna, wo nposAsIaEmMbCa MOOUHOW, 3aleHCums 6i0 ii nosu, Bl KYTIB Y
cyrnobax. BrmB cyrno0oBOro Kyra Ha CHITy, IO BHUSIBISIETHCS, LIIOCTPYIOTH
npukiaan. 300pakeHnii Ha HbOMY Tpadik MOKa3ye, M0, HAMPHUKIAA, ONMTUMAIbHUAN
KyT y JIKTBOBOMY cyriio06i HaOmmwkeHuid m0 80°. YV 1poMy BHMAIKy KyT MiXK
HampsIMKOM TSITH JIBOTOJIOBOTO M'A3a Tieda 1 KICTKaMU Tepeariiuys HaOImKeHUH 10
90°.

[IpoTe BUMIpIOBaHHS CHUJIM MOXHA MPOBOJUTU MpU OyIb-AKIA BEIMYHUHI
cyriio0Horo KyTta. BaxxiauBo nuiie, mo0 BiH 3aBXIH OYB TUM CaMHUM.
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3aralbHOMPUNAHATAM TECTOM JUIS  OI[IHIOBAaHHS CHJIOBHX SIKOCTEH €
MNIATATYBAHHS Ha TNEpeKiIajuHi. AJle JajleKko He KOXHUU MOKEe HIATATHYTHCS Ha
BUCOKi mepexnanuHi. ToMy KOPUCHUM € TECT, y SIKOMY JIIOJJUHa BUKOHY€E SKOMOTa
OUTBIINY KUIBKICTh MIATATYBAaHb HA HU3bKIM MEPEKIaJNHI, 1 BIAMOBIAHI MEJaroriuHi
IIKajgu. 3 TIE K€ METOI MOYKHAa BHUKOPHUCTOBYBAaTH «BUIKMMAaHHS» Ta 1HIII
3arajbHOJIOCTYIIHI BIPABH.

Tecmu weuoKichux axocmei TOAUIAIOTCA Ha Tpu rpynu. Ilpu TectyBaHHI
JIOAMHA MOBUHHA MPOJIEMOHCTPYBATH

1) HaliMeHIIMIl TaTEeHTHUI Yac pyXxoBOi peakiii, TOOTO YaCOBHIl 1HTEpBaJ MK
CBITJIOBUM a00 3ByKOBUM CUTHAJIOM («CTUMYJIOM») 1 IOYaTKOM PYXOBOI1 [ii;

2) HalOUTBILY IIBUAKICTh OJUHOYHOTO PYXY (PYKOIO, HOT'OIO TOUIO);

3) HaWOUTBIIUI TEMI HUKIIYHUX PYXiB (HAMPHUKIAI, OOKCEPCHKHX yaapiB) abo
HANOUIBIIY MIBUKICTh IEPECYBAHHS (HANPUKIIAJ, Y CIPUHTEPCHKOMY OIry).

VY KOXHIA Tpyni BelMYe3Ha KUIbKICTh TecTiB. Skud 3 HHUX o0paTtu?
BiamoBizatu Ha 1€ MUTaHHS CTaJNO JIETIIE TICIS TOTO, SK OYyJ0 BU3HAYEHO, IO
pe3yNbTaTH TECTIB OJAHIET W TIET XK TPYNHU B3aEMO3AJIEKHI, a PE3yJbTaTH TECTIB
pPI3HUX TpyHn HE TMOB'A3aHI MK coOor. Hampukmnaa, mgioauHa MOXE 3 BEIUKHUM
3aIli3HEHHSM pearyBaTH Ha CHUTHAJ CTapTepa, ajieé PO3BUBATH BUCOKY IIBUIKICTH Ha
JUCTaHIii. A B HIIIOT JIFOJUHA MOKe OyTH BUCOKA IMIBUJKICTh OJMHHUYHOTO PYXY, aje
MOPIBHSHO HU3bKa MIBUJIKICTH OIry. AJie SKIO XTOCh IEMOHCTPYE BHCOKY IIBUIKICTh
OJIMHUYHOTO PyXy PYKOI, TO 1 3a MIBUAKICTIO OAMHUYHOTO PYXy HOTOIO BIH
BUTIEPEIUTh 0araTb0X CBOIX OJTHOMITKIB.

[IpakTnyHa mopajaa, 110 BUILIMBAE 31 CKAa3aHOTO, IMOJISITAa€ B TOMY, IO TPH
TECTYBaHHI MIBUAKICHUX SKOCTEH JOCUTH BUMIPSATH TPU MOKA3HUKHU (110 OJHOMY 3
KOKHOI TPYIIN).

Tecmysannsa w6UOKICHO-CUNLOBUX AKOCMell 3IIMCHIOETBCS Y BIIpaBax, IO
J03BOJISIIOTh  TIPOJICMOHCTPYBAaTH BOJHOYAC 1 CHJIYy, 1 MBHAKICT. J[JIa 1bOro
BUKOPHUCTOBYIOTHCSI CTPHOKH y BUCOTY Ta TOBXKHUHY 3 MICIIS.

HapiTe Takuii mpocTUil MOKa3HWK MIBHJIKICHO-CHJIOBUX SKOCTEH, SK BHCOTA
BEPTHKAJIBLHOTO CTpUOKa 3 MICIsl, CTAHOBUTh BeNUKY KopucTh. Tak, KayHcunmen
MPOIIOHYE BUKOPUCTOBYBATH HOTO [IJIsi BHSBICHHS TMPUPOKEHUX CHPHHTEPIB 1
cTaepiB y miaBanHi. [InaBismM-4oaoBikam, 10 CTpUOAIOTh y BUCOTY 3 Miclisd Ha 41 cm
1 HIDKYE, BIH PEKOMEH/IY€E CIIeIialli3yBaTUCS HA CTAEPCHKUX TUCTAHIIAX. A TUM, XTO
cTpubae BUIIE 55 ¢M, — Ha CIPUHTEPCHKUX.

Jlnsg OuabIn TIMOOKOTO aHaji3y MIBUAKICHO-CHIIOBHX SKOCTEH PEECTPYIOTh
nuHamorpamy (Tpadik 3MIHM y dYaci CWJIHM, sIKa BUSBISETHCSA) CTpUOKa abo i1HIION
«BUOYXOBOT» BIPABH ¥ OOUHCIIOIOTH TPAIIEHT CHITH (TOOTO BiTHOMICHHS 301IbIICHHS
CWJIH JIO IHTEpPBAIY Yacy, 3a KU 1e 301TbIeHHs Bi0yI0Cs).

I'pamieHT cuM HEOHAKOBUH HA PI3HMX JUITHKAX JTHHAMOTpaMH. 3BUYAHO Ha
MOYaTKy PyXy BiH BHUINHUMA, HIK HAMPUKiHIL. TOMY OOYUCIIOIOTH 8UOKICHO-CUTOBULL
[HOeKkc — 4YacTKy, L0 € pe3yJbTaTOM JUICHHS PI3HUII MDK MaKCUMaJIbHUM 1
MIHIMAJTbHAM 3HAYCHHSIMH CHJIM, IO BHUSBISETHCS, HA BEIMYUHY YaCOBOTO
IHTEepBaly, 3a SKUM 11 3MiHa BigOyjnacs. Yum Bullle MIBUAKICHO-CHIIOBA
MIATOTOBJIEHICTD, TUM OUIBIIMKA IIBHAKICHO-CHUJIOBHHI 1HIAEKC, OCKLIBKH BEJINKa CHJIa
JOCATAETHCS 3a MEHILIMH Yac.
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[Ipu BukoHaHHI OaraThboX (PI3MYHHMX BIpPAB JOBOAUTHCS AOJATH CUILY Baru
BJACHOrO  Tu1a. Y IMX BHUMNAJKaX HalOUIb 1HPOPMATUBHUM MOKa3HUKOM
IIBUAKICHO-CUJIOBUX SKOCTE€W OyJe He MIBHIKICHO-CWJIOBUHM 1HIEKC, a Koeghiyichm
peakmusnocmi. Koegiyiecnm peaxmusHocmi  JTOPIBHIOE IMIBUAKICHO-CUJIOBOMY
1HAEKCY, MOAICHOMY Ha Bary Tija.

Tecmysanns enyukocmi Hal4acTillle NOB'I3aHE 3 BUMIPOM KYTIB MIXK JIAHKaMU
Ti1a. 1 1poro BUKOPUCTOBYIOTH TOHIOMETpHU (KyTOoMipHu). [CHYIOTH i 1HIII METOIU
KOHTPOJIIO 32 THYYKICTIO.

['HyukicTh 3aiiMae 0coOJIMBE MOJOXKEHHSI Cepell pPyXOBUX SIKOCTEH. TuM, XTO
3aiMa€ThCsl B TPYIax 3JI0pPOB'S i Kepye HUMHU, OCOOJUBO BAXIJIMBO TaM'sTaTH, IO
«BTpaTa THYYKOCTI pIBHOCHJIBHA TIOYATKy CTapocTi». [l MIOJEHHOTO OIliHKA
THYYKOCTI PEKOMEHAYIOThCS HaXWJIU BIEPE] 13 MPSIMUMH HOTaAMH, 1110 BUKOHYHOTHCS
Ha CXOJUWHII, JIO SIKOT BEPTUKAJIBHO TMPHUCTaBJeHA JIiHIMHKA i3 CAHTUMETPOBUMHU
noAUIKaMU. ['Hy4KiCTh OIIHIOETHCS BIICTAHHIO BiJ] KIHYMKIB MAJbIIB PYKH /10 OTIOPH.
1 cMm Ha miHiNII BianmoBimae ogHomy Oany. HopmanbHOIO BBa)Ka€ThCsl THYYKICTB,
OIL[IHIOBaHAa B HYJIb OadiB; y LbOMY BHUMNAAKy BUNPOOYBaHUU MJICTa€ KiHYMKAMU
NaibIliB JO0 OMOPH. SIKIIO, HE 3TMHAIOYM KOJIH, BJIACTHCS IOTATTHCS IE HIDKYE,
THYYKICTh OILIIHIOETHCS Ti€0 200 1HIIO MO3UTHUBHOKO KUTBKICTIO OaiiB. Y JIIOJIMHH,
sKa HE JIOTATHYJIAch J0 OTNOpPH, OIIHKA THYYKOCTI HeraTuBHA. Hampukian, minyc 25
OaiB oAEp)Ky€e TOW, Y KOTO B TOJIO)KCHH1 HaxXwiy KIHI[l MajbIliB Ha 25 CM BHIIE
OTIOPH.

Po3pi3HSII0Th aKTUBHY ¥ MAacUBHY THYYKICTb. AKTUBHY THYYKICTH JIFOJMHA
JIEMOHCTpY€E caMa, 6€3 CTOPOHHBOI JA0MOMOTH. [lacuBHA THYYKICTh BUSBISIETHCS TIPU
J10JTaBaHH1 30BHIIIHBOT CUITK. 3p03yMLI0, IO MMACUBHA THYYKICTh BHIA 32 AKTUBHY.

13. ABromaTu3anisi 6ioMexaHiYHOr0 KOHTPOII. bioMeXaHIYHHI KOHTPOJb
MO)KHa 3IIMCHIOBaTH TO-pi3HOMY. Haiimpocrime — crocrepiraTd ¥ 3amuCcyBaTH
PE3YNIBTATH CIIOCTEPEKEHB. AJle IPH IIbOMY 0arato 4oro He 0yJ/ie BpaxoBaHoO, a OTKeE,
HIXTO HE 3MOX€e MOPYYUTHCS 33 TOUHICTh OTPUMAHUX PE3yIbTaTiB.

binbmn miomoTBOpHUM, X0Y 1 OUIBIN CKJIAJIHUM, € aBTOMATU30BaHUM KOHTPOJIb.
Cb0200HI  npoyec  «HCUB020 CHORNAOAHHAY, CHOCMEPEXCeHHs 3a 00'ekmom
00CNI0AHCEHHS HEMUCTUMUL De3 BUKOPUCTNAHHS GUMIDIOBATIbHOL anapamypu.

Yci BuUMIpIOBalbHI CHCTEMH B OilOMEXaHIIl MICTATh Yy €001 JaT4YMKH
OloMeXaHIYHUX XapaKTePUCTUK 3 TMIACHIIOBAYaMu W TMepeTBOPIOBAYaMH, KaHal
3B'SI3Ky W oOnagHaHHs, MO0 peectpye. OCTaHHIMEM poOKaMHd BCE YacCTiIIe
BUKOPUCTOBYIOTh 3amaM'siTOByBaJibHE W 0OOUYMCIIOBalIbHE OOJIaJIHAHHS, IO CYTTEBO
PO3MIMPIOE MOXKJIUBOCTI memarora. JIIisl MiABUIEHHS TOYHOCTI OiOMEXaHIYHOIO
KOHTPOJIIO  3aJIy4alOThCS BCl  TMEpPEOBI  MOMKIWBOCTI  IHXKEHEPHOI  JTyMKH:
pamioTenemMeTpis,  Ja3epw,  yIbTpa3ByK, iH(GpadepBOHE  BUIPOMIHIOBAHHS,
TeneOaueHHs, BijeoMariToonu, o0UnCTIOBaIbHA TEXHIKA.

? IIuranns ajs CAMOKOHTPOJJII0

1. Po3zkpuiite cyTHICTH O10MEXaHIYHOTO KOHTPOJIIO.
2. Illo Ttake BUMIpIOBaHHS?
3. o Take mkana BUMIpIOBaHb?
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4. Ha3BiTh IWIKaNM BHUMIPIOBaHb, SKI BUKOPUCTOBYIOTHCS Y (i3UUHOMY
BUXOBaHHI Ta CIIOPTI.

5. o Bkitouae B ceOe cucTema BIJUJIIKY BiICTaH1 Ta yacy?

6. TlosicHITh MpU3HAYCHHS KIHEMATHUYHUX XapaKTEPUCTHK.

7. 1o BU3HAUYAIOTH MPOCTOPOBI XapaKTEPUCTUKU ?

8. 1Ilo BU3HA4alOTh YaCOB1 XapaKTEPUCTUKH?

9. 1o BU3HAUYAIOTh MPOCTOPOBO-YACOBI XapaKTEPUCTUKHU ?

10. TlosicHiTh TpHU3HAYEHHS TUHAMIYHUX XapaKTEPUCTHUK.

11. o Take 1HEPI1HHI XapaKTEPUCTUKU ?

12. JlaliTe BU3HAYCHHS TAaKUX MOHATH, SK «IHEPIis», «IHEPTHICTBY, «Mmaca
TiIa», «pajalyc IHEpUii», «MOMEHT IHEepIii Tia», «ueHTp mac 1 Baru». lllo BoHH
XapaKTEpU3YyIOTh?

13. o Take CUIIOB1 XapaKTEPUCTUKU?

14. JlaliTe BU3HAUEHHS TAaKMX TOHATH, K «CHJIA», «MOMEHT CHIIN», «IUICYe
CHIIN», «IMITYJIBC CHIINY, «IMITYJIbC MOMEHTY CHIIN», «KUTBKICTh PYXY», «KIHETHUHUHN
MoMeHT». 110 BOHM XapakTepu3yroTh?

15. TlosicHIT, TIpU3HAUYEHHS CHEPTETUYHUX XapaKTEPUCTHK.

16. JlaliTe BU3HAYCHHS TAKUX TOHSATH, K «PO0OOTa CHIIHY, «ITOTYKHICTh CHUIINY,
«MOTEHI[IMHA 1 KIHETUYHA EHEPrisi», «MOBHA €HEpris Tia», «EHepreTuyHa BapTICTh
MeTpa NUISIXY», «IyJIbCOBA BapTICTh MeTpa NUIAxy». 1o BoHN XapakTepu3yoTh?

17.Y 4yomy mojsdrae BiAMIHHICTP MDK OlOMEXaHIYHUMH XapaKTEPUCTHKAMU
MOCTYMAJIBHOTO i 00€pTOBOT0 PyXiB?

18. Y yomy nosirae KUIbKICHA OIIHKA TeXHIKO-TAaKTUYHOI MaCTEPHOCTI?

19. Illo take TecT? SIk BU3HAYAETHCS SAKICTH TECTY?

20. Ha3BiTh mkaJii NeAaroriyHoro OIiHIOBaHHS y (i3MYHOMY BHXOBaHHI Ta
CITOPTi.

Po3ain 2. PyxoBuii anapar joauHu. biomexaHiuHi 0CHOBH PyX0BHX
sakocreil. [udepennianibHa Ta YacTKOBa 0ioMexaHiKa

[0 Tema 3. PyxoBuii anmapar J0QuHu

MeTta JeKniiiHOro0 3aHATTA: PO3MVIIHYTH PYXOBHM amapar JIOJUHUA SIK
OloMexaHIYHa CUCTEMY, 11 CKJIaJ Ta CTPYKTYPY; BUBUUTH 3 IKUX OCHOBHHX €JIEMEHTIB
CKIIAQJAE€ThCSI PYXOBHWM amapaTr JIOAWHU; PO3KPUTH CYTHICTh TOHSATTS «CTYIIHB
CBOOOIM PYXiB»; PO3TISHYTH JIAHKH TLTa JIFOJMHHU SIK BaXKeJIl Ta MAasTHUKH; 3’ ICYBaTH
9UM BIJPI3HAIOTHCS BaXUTh CWJIM Ta BaXUIb IIBUAKOCTI; BHU3HAYHTH CYTHICTH
PE30HAHCHOT YaCTOTH Ta PEKyIepallii MeXaHiuHO1 eHeprii; PO3TISHYTH OlOMEXaHIYH1
SAKOCTI M’SI31B 1 MEXaHIYHI BJIACTHBOCTI KICTOK 1 CYIJIOOIB , BUBYUTH PEXKHMHU
CKOPOYEHHS Ta BIJTMOBIAHI iM PI3HOBUAN pOOOTH M’ S31B.

Ilnan

1. PyxoBwii anapar J0AuHU SK OloMeXaHI4Ha CUCTEMa, ii CKJIaJ Ta CTPYKTypa.
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['eomeTpist Mac Tija JIOJUHHU.

MexaHiuH1 BIaCTUBOCTI KICTOK 1 CYIJI001B.

biokiHemaTH4H1 JIaHITIOTH, iX CTYNEeH1 CBOOOIH.

JlaHku TUIa K BaXKell MEepUIOro Ta IPYroro pomay.

bioMmexaHi4H1 BTaCTUBOCT1 M’ SI31B.

PexxuMu ckopouyeHHs Ta pI3HOBUAM POOOTH M’s3iB. I'pymoBi B3aemojii

No koD

M’ S31B.

/ KirouoBi TepMinn Ta MOHATTHA: pyxosuti anapam n0O0uHU, 1AHKA Mild,
2eoMempis mac mina mOOUHU, MAca, MOMeHm iHepyii, padiyc iHepyii, 3a2aibHUll
YyeHmp 6acu Mmina, MeXaHIYHI 61ACMUBOCMI KICMOK [ cyeno0ie, OlOKIHeMamuyHi
Jlanyro2y, OIOKIHeMamuHi napu, cmyneHi c60000U, 8aJHCLIb Nepuioco poody, 8adiCiIb
Opy2020 poOOy, BaXCilb CUMU, BANCIIb WBUOKOCMI, PpPe30HAHCHA yYacmoma,
pexynepayis, CKOpomauicms M a3a, meepoicms M 53a, MiYyHICMb M'a3a, perakcayisi
M’A3a, [30MeMpUUHUL U AHI3OMEMPUYHUL DEHCUM CKOPOUEHHs M 4318, CIMAMUYHUL |
OUHAMIYHULL pedcuM pooomu M'a3ie, M's3u-cunepeicmu,m a3u aHMAa2oHiCMU.

1. PyxoBuii amapar JwauHH sIK OiomexaHiuHa cucTeMa, il CKJIajg Ta
cTpykTypa. PyxoBuil amapar mIOIMHM — 1€ CaMOPYIIIMHMN MeXaHI3M, IO
ckinagaerbes 3 600 m'sziB, 200 KiCTOK, JAEKUIBKOX COT€HBb CyXOXuib. Lli 1mudpu
pUOJIU3HI, OCKUJIBKHU JIeSKl KICTKH (HaNpUKIaa, KICTKA XpeOEeTHOro CTOBMA, TPYIHOI
KJIITKHM) 3pOCIIUCS, @ 6arato M'sa3iB MaloTh JICKIJIbKA TOTIBOK (HAMPUKJIA, JBOTOJIOBUI
M'S3 TIJIeYa, YOTHUPHUTOJIOBUN M'si3 cTerHa) abo MONUIAIOTBCS Ha Oe3yid MydyKiB
(menbTOonoAIOHNM, BEIMKUNA TPYAHUHN, IPSAMUI M'S3 )KUBOTA, HANIIIUPIIANA M'S3 CIUHA
1 6araTo iHmMMX). BBaXkaeTbcs, M0 PyXOBY JTISIIBHICTD JIOJWHU 3a CKIQIHICTIO MOYKHA
MOPIBHATH 3 JIIOJICBKUM MO3KOM — HAaWOUIBII JTOBEPIIEHUM YTBOPCHHSIM MpUPOAH. |
oi0HO 10 TOTO, SIK BUBYCHHS MO3KY MOYHMHAIOTH 3 JOCIIKCHHS HOro €JIeMEHTIB
(HeiipoHiB), Tak 1 B OloMexaHilll HacamIlepe] BHUBYAIOTh BJIACTHBOCTI €JIEMCHTIB
PYXOBOT0O amapara.

PyxoBwuii amapar ckiamaeTbcs 3 JAHOK. JIaHKOM Ha3UBAETHCS YAaCTHHA Tija,
po3TalioBaHa MK JBOMa CYCITHIMU CYIJIo0aMH Yd MDK CYriIo0OM 1 JUCTaJbHUM
kianeM. Hanmpuknan, TaHKaMu Tij1a € KUCTh, IEPEAIUTIYYS, TJIede, ToI0Ba 1 T.JI.

VY moacekomy Tini 6mu3bko 70 maHoK. st BUpimeHHs O1TBIIOCTI TPAKTUIHUX
3aBlaHb JOCTAaTHHO |5-7TaHKOBOI MOAENi JIIOACHKOTO Tija. 3po3ymino, mo B 15-
JTAHKOBIH MOJIENi ACSKI JAHKU CKJIAIAFOTHCS 3 JEKIIbKOX €JIeMEHTApHUX JJaHOK. Tomy
TakKi YKpyIHEH1 JIJAHKHU JOIUIEHO HA3UBATU Ce2MeHMAaMU.

3HarouM, SIKi Macl ¥ MOMEHTH 1HEpIlii JJaHOK TiTa 1 JIe PO3TalIOBaHi iX MEHTPH
Mac, MOKHA BUPIIIATH 0arato BayKIIMBUX MPAKTUYHUX 3aBJaHb, 30KpeMa.

- BU3HAYUTH KUTBKICTH PYXy, PIBHY AOOYTKY MacH Tila Ha WOTO JHIHHY
IIBUJIKICTB (M *v);

- BU3HAYUTU KIHETMUYHHI MOMEHT, pIBHMI AOOYTKY MOMEHTY IHEpIIii Tijia Ha
KYTOBY HIBUAKICTH (J®); MpU 1IbOMY MOTPIOHO BPaXOBYBATH, 1110 BEIUYMHU MOMEHTY
1HEepIIii 010 PI3HUX O0CEW HEOAHAKOBI,
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- OI[IHUTH, HACKUIbKM JIETKO a00 BaXXKO KepyBaTH IIBHAKICTIO Tila abo

OKpEMOI JIaHKH;

- BU3HAYMUTH CTYIIHb CTIMKOCTI T1jIa TOLIO.

2. 'eomeTtpisa Mac Tizia JoauHu. ['eoMeTpiero Mac Ha3UBAETHCS PO3IMOALT Mac
MDK JJaHKaMH Tia Ta BCEpeIrHl HUX. ['eoMeTpis Mac Tula JIOAUHU ONUCYEThCS Mac-
IHepUitHUMU XapakTepucThkamMu. HaliBaxuuBimi 3 HUX — Maca, paalyc iHepuii,
MOMEHT 1HEPIIii Ta KOOPAUHATH LIEHTPY Mac.

Maca (m) — 11e KUIBKICTh PEYOBUHU (B KUIOrpamax), 110 MICTUThCS B T 200
oKpeMmiil naHii. Maca € KUIbKICHOIO MIpOIO 1HEPTHOCTI TU1a BIAHOCHO JO JIIF0YO0i Ha
HBOT'O CHITH.

MowmeHT 1Hep11ii — 1€ KUTbKICHA Mipa IHEPTHOCTI TijIa MpU 00epTaIbHOMY pYCi,
1110 BU3HAYA€THCA MHOXKEHHSIM MacH Tijla i KBajparta pajiiyca iHepiii.

Paniyc iHepiii — 11e cepeaHs BiACTaHb Bl oci o0epTaHHS (HANMpUKIa, BiJ OCi
cyrio6a) 10 MaTepiaJiIbHUX TOUOK Tija.

LlenTpoM Mac Ha3UBAETHCSA TOYKA, J€ MEPETUHAIOTHCA JIIHIT Jii BCIX CHJI, IO
3YMOBIIIOIOTh TIOCTYNMAIbHUHN pyX Tijla Ta HE BHKJIMKAIOTh HOro obepranHs. B momi
rpaBiTailii (KOJu Ji€ CUJIa TSKIHHA) HEHTP Mac 301raeThes 3 IIEHTPOM Baru.

LleHTp TSOKIHHS — 1€ TOUKA, JI0 KO MPHUKJIaIeHa PIBHOIF0YA CUIT TSDKIHHS BCIX
YaCTHUH Tija.

[TonmoxeHHs1 3arajgbHOTO IIEHTpa Mac Tia abo 3arajJbHOrO IEHTPa Baru Tila
(BUTT) Bu3HAUAETHCS TUM, A€ 3HAXOIATHCS LIEHTPH Mac OKPEMHUX JIAHOK.

3. MexaniuHi BJacTHBOCTI KicTOK i cyrio6iB. MexaHiuHI BIIACTHBOCTI
KICTOK BHW3HAUYAIOThCA iXHIMH pi3HOMaHITHUMH (yHKIisMH. KpiM pyxoBoi, BoHHU
BUKOHYIOTh 3aXWCHY # omopHy ¢yHkuii. KicTku yepena, rpyaHoi KIITKA W Taza
3aXUINAKTh BHYTPIIHI opraHu. OmnopHy (yHKIIF0O BUKOHYIOTH KICTKH KIHIIIBOK 1
xpeoTa.

KicTku HIr 1 pyk moBracrti Ta Tpyouacti. TpyOuacTta OymoBa KicTku 3abe3meuye
NPOTHUIII0 3HAYHUM HABAHTAKEHHSM 1 Pa3oM 3 THUM Yy 2-2,5 pa3u 3HIKYE iX Macy Ta
CYTTEBO 3MECHIITYE MOMEHTH 1HEPIIii.

Po3pi3HAIOTE 4OTHPU BHAM MEXAaHIYHOTO BIUIMBY Ha KICTKY: PO3TATYBaHHS,
CTUCKaHHS, BUTUHAHHSA 1 CKpYYyBaHHS.

[Ipu posraryBanHi KicTka Butpumye Hampyry 150 H-mm2 Ile B 30 pasis
Oinmpllie, HDK THUCK, MO0 pyHHYe Meriay. Bu3HadeHo, [0 MIIHICTh KICTKH Ha
PO3TATaHHS BUIIE, HIXK y 1y0a, 1 Mai>ke TOPIBHIOE MIITHOCTI YaBYHY.

IIpu cTHckaHHI MIIHICTH KICTKH Ile BHUINA. Tak, HAWOLIBII MacHMBHA KICTKa —
BEJIMKA CTETHOBA — BUTPUMY€E Bary 27 4omnoBik. [ paHrdHa cujla CTUCKaHHI CTAHOBHTH
16000-18000 H.

[Tpn BUTHMHAHHI KICTKH JIOJUHU TAaKOXX BHUTPUMYIOTH 3HAYHI HaBaHTAKCHHS.
Hampuknan, cumm 12000 H (1,2 T) HemocTaTHRO, MO0 371aMaTH CTETHOBY KICTKY.
[MoniOuuii Bua medopMallii MIMPOKO 3yCTPIYAETHCA W Y TOBCSIKIESHHOMY KHUTTI, 1 B
CIIOPTUBHIN MpakTuil. Hanpuknan, cerMeHTH BEPXHBOI KIHIIBKH 1€(POPMYIOTHCS Ha
BUTYH MPU YTPUMAHHI MOJOKEHHS «XPECT» Y BUCI HA KUIbLISIX.

[Ipu pyxax KICTKM HE TUIbKH PO3TATYIOTHCS, CTUCKYIOTHCS 1 3THHAIOTHCS, alie
TaKoX 1 CKpyuyroTbcs. Hampuknan, npu xoap0l JIOJUHU MOMEHTH CHJ, IO
CKPy4yI0Tb, MOXKyTh gocartd 15 H-ml. Ilg Benuumua B Kinbka pasiB MeHIIa 3a
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MEXy MINHOCTI KicTKHW. JIificHO, sl pyiHYBaHHS, HaOpHKiIaja, BEJIMKOI CTETHOBOI
KiCTKH MOMEHT CHJIH, IO CKpydye, Mae gocsartu 30-140 H-m L,

CrnoprcMeHM MOKYTh BUTPUMYBATH OUIBIII MEXaHIYHI HaBaHTaXEHHS, TOMY
IO PEryJIsipHI TPEHYBaHHA NPHU3BOJAThH 10 poOouoi rineprpodii kictku. Binomo, mio
y IITaHTICTIB MOTOBIIYIOTHCA KICTKM HIr 1 XpeOrta, y (yTOOJICTIB — 30BHIIIHA
YacTUHA KICTKH IUIFOCHU, Y TEHICUCTIB — KICTKU MEPEATIIIYYS TOIIIO.

MexaHiuH1 BJIaCTMBOCTI CYrjo0iB 3ayiekarh Bij ixHBOI OymoBu. Cyrio0OoBa
MOBEPXHSI 3BOJOXKYETHCS CHHOBIAJbHOIO DIOUHOIO, SKa CIPHUSE 3MEHIICHHIO
KoedimieHTa TepTa B cyrio6i mpubimusHo B 20 pasiB. [Ipu 3HMKEHHI HaBaHTaXEHHS
Ha CyrJIo0 CHHOBIaJIbHA PIJMHA MOTJIMHAETHCA TYOUaTUMU YTBOPEHHSIMU CYTJIo0a, a
npu 30UTbIIEHH] HABAHTAXKEHHS BUAULIETHCS JJISI 3MOYYBaHHS MOBEPXHI cyrioba Ta
3MEHILEHHS Koe]illieHTa TepTH.

[Ile OinplIi cuiau AIFOTH HAa KOJIHHUM cyrio0, mpu maci tita 90 Kr BOHHU
nocsraioTh: npu xoa601 7000 H, mpu 6iry 20000 H.

MinHicTh Ccyrno0iB, sSK 1 MIIHICTh KICTKHA, HeOe3MexHa. Tak, THCK Yy
CyrJ00HOMY Xpslli He IMoBUHEH mepepuntyBatu 350 H-cm. Ilpu Ginbin BUCOKOMY
TUCKY TPUIMHSIETHCS 3MAIllEHHS CYIJIOOHOro Xpsiia 1 3pocTae Hebesneka Horo
MEXaHI4HOro ctupaHHs. lle moTpiOGHO BpaxoByBaTH OCOOJMBO MpU TMPOBEIAEHHI
TYPUCTUYHUX TMOXOAIB (KOJM JIIOAMHA HECE BaXXKUM BaHTaX) 1 MpH Opraxizaiii
037I0POBYMX 3aHATH 3 JIIOJBMH CEPEIHBOTO Ta JITHHOTO BIKY. AJKE BIAOMO, IO 3
BIKOM 3Ma3yBaHHS CYIJIOOHOI CYMKH CTa€ MEHIIUM.

4. BiokineMaTH4Hi JJaHUIOTH, IX cTyneHi cBo0oau. biokiHemaTnyHa mapa —
e pyxJjuBe (KiHEMaTH4YHE) 3'€IHaHHS JBOX KICTKOBHX JIAHOK, MOXJIMBOCTI PYXIB Y
SKOMY BU3HAYAIOTHCS HOTO OYJIOBOIO Ta MEPEBAKHUM BILJIMBOM M'SI31B.

biokiHeMaTH4YHMI JaHIIOT — II€ MOCJII0BHE a00 po3raiayKeHe 3'€THaHHS ATy
OlOKIHEMaTUYHUX TIap.

Jlanmrorn OyBarOTh 3aMKHYTI W HE3aMKHYTI. Y HE3aMKHYTHUX JIAHIIOTaX €
OCTaHHS «BUIbHA» JIAHKA, 10 BXOJUTH JUIIE B OJHY Mapy. Y 3aMKHYTHUX JIAaHIIOTaxX
HEMae BUIBHOT KIHIIEBO1 JJAaHKH, KOJKHA JIAHKA BXOJUTH Y JBI MapH.

Yucno crymneHiB cBOOOIM JIAHKK BIATNOBITA€ KUIBKOCTI HOTO HE3aJeHKHUX
nepeMilieHb (JIHIMHUX 1 KyTOBUX).

Sxmo Ha ¢i3uyuHe TUTO HE HAKIAJACHO HISIKMX OOMEKEHb (3B'SI3KIB), BOHO MOXKE
pyXaTHUCsl y BCIX TPhOX BUMIpax, TOOTO BIZTHOCHO TPhOX B3aEMHO MEPIEHIUKYIISIPHIX
oceil (mocTynanabHO), @ TaKOK HaBKOJIO HUX (00epTanbHO). OTKe, Y HE3aKPIIIEHOTO
TiJa HAJTIIy€e€ThCS IIICTh CTYNIEHIB CBOOOIN PYyXY.

SIKIIO TUTIO 3aKPIMHUTH B OJIHIA TOYIN, TO BOHO MAaTHME TPH CTYIICHI CBOOOIU
(timpku oOepranbHi). [Ipukimamom mogiOHUX OOMEKEHb MOXKE CIYTYBaTH KYJSCTUN
cyrio0.

3akpimiieHHs Tila B JBOX TOYKaxX BimmoBimae ¢ikcarii iWoro Ha oci, M0
MPOXOJIUTH Yepe3 Il TOYKU. TiTo Mae OAWH CTYIiHb CBOOONU 1 MOKE€ BHUKOHYBATH
oOepTaHHs HaBKOJO OCl, 110 MPOXOJIUTh uepe3 TOYKHU 3akpiryieHHs. [lpuxman -
OJTHOBICHHH CyTJIO0.

3aKkpilyIeHHS TPbOX TOUOK TiNia, SIKI HE JIeKaTh HA OJIHIM MpsiMid, MOBHICTIO
1o30aBJisie T1I0 cBOOOAM pyxy. OTKe, TaKe TIJI0 HE MA€ CTYINEHIB CBOOOIN.
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KinpkicTp cTyneHiB cBOOOAM B OIOKIHEMAaTUYHHUX JIAHIIOraxX CKJIaJAa€Thes 31
CTYNEHIB CBOOOAM OlOKIHEMaTUYHUX IMap, a OTXKe, 1 JIAaHOK, IO BXOIATh B IeH
JIAHIIIOT.

Uucno ctyneHiB cBoOoaM B OIOKIHEMATHMYHUX JIAHIIOTAX BHU3HAYAETHCS
qyucJIoM O10KIHEMaTHYHUX Map, 10 BXOJAATH y JIAHIIIOT, HOTro Oy/lI0BOIO Ta KEPYIOUUM
BILITMBOM M'SI31B.

5. JlaHkM Tila AIK BaxkeJi mepumoro ta apyroro poay. Kictku sk TBepai
JAHKW, 10 3 €JlHaHI  PyXOMO, YTBOPIOIOTh OCHOBY OI10KIHEMAaTHYHOI JIAHKH.
[Ipuknaneni cwiM NifOTh HA JIAHKW SK BaXKeJdl M MasTHUKHU. SIK TpaBWJIO, JIAaHKU
30epiraroTh pyX ITiJT BIUIMBOM JIOKJIQJCHUX CHJI, IK MAsTHHKH.

Pyxu KIiCTOK MiANOpSIKOBaHI 3aKOHAM MEXaHIKH, iX MOYKHA PO3TIIAIATH SK
PYXU 6adicenie. Y KOKHOMY Bakesi € aBa 1uieda. Jlo OJJHOTO 3 HUX MPUKIIATAETHCS
CWJIa MacH Tijia, JI0 1HIIOT0 — CHJIa M'130BOi Tsru. Tomy mepiie miede qicTano Ha3By
TIeya CHJIM MacH Tijia, a IPYre — CUIIH M'SI30BOT TSTH.

Sk 1 B MexaHill, y >KMBOMY OpraHi3Mi pO3pI3HSIOTh BaXkell nepuioco Ta
opyeozo pony. Baxinb nepuioco pony (Baxiab pieHosacu) XapaKTEPHU3YEThCA THM,
110 JKOPCTKE, TOOTO HETHYYKe TUIO (HAampHUKIa, KICTKa YM KUIbKa KICTOK, Skl OepyTh
y4acTh B OyJIOBI LI1JIICHOTO KICTKOBOI'O YTBOPEHHS — Yepel, Ta3) B OJIHIM CBOIH Toulli
Ma€ MicCIle OMOpH, Mo OOKaxX BiJ SKOI MPUKIAICHO JBI CUJH, IO JIIOTh B OJHOMY
HANPSIMKY — CHUJIa M'I30BO1 TATH i CHJIa TSKIHHS.

Baxinb opyeoco pony (Baxiib cuiu Ta BaXiJb ulUOKOCHL) — 1€ TaKe KOPCTKE
TiI0 (HampUKJaJ, KICTKa a00 cUcTeMa KICTOK), SIKE€ B OJIHIM CBOIM TOYIIl Mae Miclie
OIOpH, a IO JIBOX IHIIMX HOTO TOYOK, IO 3HAXOASTHCS 3 OJHOTO OOKY BiJ MiclLA
OTIOPH, MPUKJIIAJICH] CUJIH B PI3HUX HAINpsSMKaXx.

Baxine cunu (Hanmpukiaja, cToma) — cujaa M'S30BOi TATH MPHKJIaJeHa Jaji Bij
MICIISI OTIOpH, HDK IHIIA CHUJIa — CHJIAa TsDKIHHS, TOOTO IIeYe CHIIM M'S30BO1 TATH
OUIBIIIE BIJ IUIEYA CHJIM TSOKIHHSA.

Baxine weuoxocmi (Hanpukian, micde abo Mepearuiivys) — cujia M'S30BOi
TATH TPUKJIaJeHa OJFMKYe 0 MICIS OIMOPH, HDK CHJIa TSOHKIHHS, TOOTO IJIedYe CHIIH
M'130BO1 TATYM MEHIIIE BiJI IUI€Ya CHIN TKIHHS.

Pyxu y Baxeni cuinum MaioTh TOPIBHSHO HEBEIMKUN po3Max, a B Baxkelni
IIBUJIKOCT1 — BEJIMKWN. 3aTe BaXK1JIb CHJIM MA€ TIEpeBary B CHIIL.

[Ipu pi3HUX pyxax JTIOJWHA HAMAara€ThCsl MOCTAaBUTH ceOe B Taki yMOBH, 1100
MOMEHT oOepTaHHs CHJIH ii M's131B OyB HAMOUTBIINM, & MOMEHT OTIOPY — HAMEHIIINM.
30kpeMa, 1€ MPaBUIIO MOKHA BHUKOPHUCTOBYBATH JJIA TMOSICHEHHS PI3HUX MPUHOMIB,
110 3aCTOCOBYIOTHCS Y CHOPTUBHIN 00POTHOI.

MowmenT obepranHs cunu (60 00epTOBUIT MOMEHT) TOPIBHIOE JOOYTKY CHIIH
Ha mieue: M=F *d, ne d — mmeue cmim, TOOTO IIe HAWKOPOTINA BiJCTaHb Bia OCi
obepTraHHs 10 JiHIT Tii cHiIH.

Ymoeu pienosacu eadicensn: piBHICTh 00€pTaTbHUX MOMEHTIB JIBOX CHJI — CHIIA
M'SI30BO1 TATH 1 CHIIM TSKIHHS.

MwMm'a3. Tsru = MTsK.

Fwm's3. Taru * dm's3. taru = F Tsok. * d Ts0K.

Pyku i HOrM JIOJWHU MOXKYTh 3A1MCHIOBATU KOJMBaJbHI pyxu. Lle poOuth
Hallll KIHI[IBKYA CXO0KUMU Ha masmHuxy. HalilMeHIl1 BUTpATH €HEpTii Ha MepEMIILICHHS
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KIHI[IBOK BIJ3HAYAIOThCS TOJ1, KOJU yactoTa pyxiB Ha 20-30% Oinbina 3a 4acTtoTy
BJIACHUX KOJIMBaHb PYKH YU HOTH.

i 20-30% MOsACHIOIOTHCSA THUM, IO HOTA HE € OJHOJAHKOBUM LUJIIHIPOM, a
CKJIQJIa€ThCS 3 TPhOX CETMEHTIB (CTErHa, TOMUIKU Ta CTOIHU). 38epHimb y6aey: 61acHa
yacmoma KoIUBAHb He 3aledCUums 810 MAcCU XUMHO20 Mind, ale 3MeHULyEmvbCs npu
30LMbUWEHHT 008HCUHU MASMHUKA.

Pe3zonancna (To6T0 HabMMXKEHA O BIACHOI YaCTOTU KOJIMBAHb PYKH YU HOTH),
4yacToTa KpoKiB abo rpedKiB Mpu X001, Oiry, njaBaHHI MiHIMI3Y€ BUTPATH €HEPTIi.

[TomiueHo, 110 MpU HAKOUIBII €KOHOMIYHOMY MO€HAHH1 YaCTOTH M JTOBXHHU
KpOKIB ab0 TpeOKiB JIOJAMHA JEMOHCTPYE ICTOTHO MIABHUILEHY (I3UYHY
npare3aTHicTh. 1le KOprCcHO BpaxoByBaTH HE TUTBKH NPU TPEHYBaHHI CIOPTCMEHIB,
ase 1 Impu MpoBeACHHI (PI3KYIBTYpPHHUX 3aHATh Y IIKOJAX 1 rpymnax 30pOB's.

Bucoka eKOHOMIYHICTh PYyXIB, SIKI BUKOHYIOTHCSI 3 PE30HAHCHOIO YacTOTOIO,
MOSICHIOETHCS. TUM, 1110 KOJMBAJIBHI PyXH BEPXHIX 1 HWKHIX KIHI[IBOK CYIPOBOKYIOThCS
pexynepauyieio mexaniunol enepeii (Bil jat. recuperatio — orpuMaHHs Ha3a/l, TOBEPHCHHS
abo noBTOpHE BUKOpHCTaHH:A). HaiinpocTima ¢opma pekynepaiiii — nepexij NoTeHIIHHOT
€Heprii B KIHETHYHY, MOTIM 3HOBY B MOTEHIIMHY 1 T.1. [Ipu pe3oHaHCHIN 4acTOTI pyXiB
Takl MEPETBOPEHHS 3/1IHCHIOIOTHCS 3 MIHIMATbHUMHU BTpatamu eHeprii. Lle o3Hauae, 110
MeTaboJiYHa eHepris, AKa OJWH pa3 yTBOpUJIACS B M'SI30BUX KIITHHAX 1 mepernuia y
dbopmy MexaHIYHOT eHeprii, Moke BUKOPUCTOBYBaTHUCs O6araropazoBo. ToMmy morpebda
B YTBOPEHHI METa0O0IIYHOT €HEPT1l 3MEHIITY€ThCS.

3aBasku pekyneparlii eHeprii BHKOHAHHS IUKIIYHHX PYyXIiB 13 TEMIIOM,
OJIM3bKUM JI0 PE30HAHCHOI YacTOTH KOJIMBaHb KIHIIBOK, — €(EKTUBHHHU CIOCIO
30epeKeHHs 1 HAKOMMMYEHHS eHeprii. Pe3oHaHCHI KOJIMBAaHHS CIPUSIOTH KOHIIEHTpAIlii
eHeprii ¥ y CBITI HEXHBOI NMPUPOAM BOHM 1HOMI HeOe3meuHi. Hampukian, Bigomi
BUIIAJIKU PYHHYBaHHS MOCTa, KOJIM 1O HHOMY HIIOB BIMCHKOBHH IMIPO3/LI, YITKO
Bi/I0MBarOYH KpOK. TOMY IO MOCTY ITOTPIOHO HTH HE B HOTY.

6. biomexaniuni BaacTtuBocTi M’s3iB. bioMexaHIYHMMHU BIACTUBOCTSIMHU
M's131B € CKOPOTJIMBICTh, MPYXKHICTh, TBEPAICTD, MIITHICTH 1 peJIaKCcaIris.

Ckopomaugicmes — 1€ 3[AaTHICTh M'A3a CKOpPOYYBAaTHUCA TpH 30y/KeHHI. Y
PE3yNbTaTi CKOPOUYCHHS BiIOYBA€THCS YKOPOUCHHS M'SI3a 1 BUHUKAE CUJIA TSATH.

JIisi TOSICHEHHSI MEXaHIYHUX BJIACTHBOCTEH M'si3a JOIUIBHO CKOPUCTATHUCH
MOJICITIO, Yy SIKid 3’€IHYyBaJbHO-TKAaHWHHI YTBOPEHHS (PIBHOODKHUN MNPYKHHM
KOMITOHEHT) MAarOTh MEXaHIYHWI aHalor y BUDLIAl npyxuHu. [{o 3’emHyBambHO-
TKAHUHHUX YTBOPEHb BIAHOCATHCS: OOOJOHKA M'SI30BHX BOJOKOH Ta iX IYYKiB,
capkosema 1 ¢aciiii.

[Ipu ckopoueHHI M'si3a YTBOPIOIOTHCA TOTEPEYHI aKTUHO-MIO3MHOBI MICTKH,
B KUTBKOCTI SIKMX 3aJIC)KUTh CHJIa CKOPOYCHHS M'si3a. AKTHHO-MIO3MHOBI MICTKH
CKOPOYYBIHHOTO KOMITOHEHTa 300paXKyOThCS HA MOJENI y BUTISAI HMIIIHApA, Y
SKOMY PYXA€ETHCS TIOPIICHb.

AHaIOTOM TOCHIIOBHOTO MPY>KHOTO KOMIIOHEHTa € MPYXHHA, IOCIiTOBHO
3'enHaHa 3 UMWIiHIApoM. BoHa Mojentoe cyxoxumist i Ti Mioiopuin (CKOpOdyBallbH1
HUTKH, 1110 POPMYIOTH M's13), SIK1 Y JaHUW MOMEHT He OepyTh y4acTl y CKOPOUYECHHI.

Mogenb BimoOpaxkae npyoscHi eracmueocmi Mm'siza — 1€ 3IaTHICTh M'si3a
BIIHOBJIIOBATH NEPBICHY JOBXKHUHY MICIs YCYHEHHs nedopmyrouoi cunu. IcHyBaHHS
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MPY)KHUX BIIACTUBOCTEH TMOSICHIOETHCS THUM, 11O TMPU PO3TATYBaHHI y M'S31 BUHUKAE
eHeprii npyxHoi aedopmarnii. TyT M'd3 MOXHa NHOpIBHATH 3 NPYXKUHOK abo 3
T'YMOBUM JKTYTOM: YMM CHUJIBHILIE PO3TATHYTA MPY’KUHA, TUM OLIbIIA €HEpris B HIA
30epexena. lle sBHILE MMIMPOKO BHUKOPUCTOBYETHCS Yy CIOPTUBHIA MPAKTHILIL.
Hanpuknaza, y XJaucTi nonepeHe po3TATyBaHHS M'A31B MPU3BEAE 10 PO3TIATYBaHHS 1
PIBHOODKHOIO Ta MOCTIAOBHOIO MPYKHOTO KOMIIOHEHTA. Y HHMX 3alacaeTbCsi eHepris
npyxHoi aedopmartii, mo y ¢iHadbHIA YacTHHI pyXy (METaHHS, MTOBXaHHS TOIIO)
MEPETBOPUTHCA B €HEPTiI0 PYXY (KIHETHUHY €HEPTIIO).

3a 3akoHoM ['yka, nmis M'sa3a HOro MOJOBXKEHHS HENIHIAHO 3alieKUTh Bij
BEJIMYMHM CUJIH, 1110 po3TAarye. Lls kpuBa (ii HA3UBAIOTh «CHUJIA-TOBXHHAY) € OJHIEIO
13 XapakTepHHX 3aJE€KHOCTEH, 10 ONUCYIOTh 3aKOHOMIPHOCTI  M'S30BOTO
CKOpOUYeHHs. [HITy XapaKTepHy 3alie)KHICTh «CHUJIA-IIBHJIKICThY HAa3WBAIOTh HA YeCTh
BIJOMOT0 aHTJIIMCHKOTO (Pi3iojora KpuBoto Xumia. 3a XapaKTepUCTUYHUMHU KPUBUMU
BU3HAYAIOTh TBEPICTD 1 MILIHICTh M'sI3a.

Teepoicmy — 1€ 3AATHICTh MNPOTUIIATA CHUJIaM, 10 TMPUKIATAOThCH.
KoedimienT TBEepmocTI BHU3HAYAETHCS SAK BIIHOMICHHS 30UIBIICHHS CHUJIH, IO
BIJTHOBJIIOE CHITY, J0 30UTBHIIICHHS JOBKUHU M'A3a MiJ JI€I0 30BHIMHBOT cunn: Ky=
AF/Al(H/wm).

Benmuuunna, 3BOpOTHAa TBEPIOCTI, HA3UBAEThCA niddamaugicmio  M's3a.
Koeoimient migmatiauBocti: Kn=Al/AF (M/H) — moka3sye, HacKiIbKH IOJOBKHTHCS
M's13 TIpH 3M1H1 30BHIIIHBOT CHJIM HAa OJTUHHUIITIO.

Miynicmb M'si3a OLIIHIOETHCS BEIIMUYMHOIO CHIIM, SIKA WOTO PO3TATYE, MPHU AKIN
BIIOYBA€ThCSI pO3pUB M'si3a. ['paHMYHE 3HAYEHHS CHIIM, 110 PO3TITYE, BU3HAYAETHCA
3a kpuBoto Ximta. Cuia, Npu sKiil BiAOYBa€eThCA PO3pHUB M'si3a (B MEpepaxyHKy Ha
1 Mm? iforo nonepeuHoro nepepizy), cknanae sig 0,1 1o 0,3 H-mm?2. 1 HOpiBHAHHS:
MeKa MIIHOCTI cyxoxumis omuspko 50 H-mMm?, a ¢acuiif 6mussko 14 H-mm2,
BunHukae nutaHHSA: 4OMY IHOZA1 PBETHCA CYXOXKWJUISA, a M'SI3 3QJIMIIAETHCS IIUTAM?
OdyeBuaHO, 1€ MOXE BiAOyBaTHCA TpHU AYXKE MIBUIKUX pyXax: M'A3 BCTHUrae
3MIMCHUTH aMOPTHU3AIIII0, & CYXOXKUJUIS HI.

Penaxcayis — BnacTuBicTh M'A3a, 10 BUSIBJISETHCS B IMOCTYIIOBOMY 3MEHIICHH]
CWJIM TATH TIPH MOCTIMHIA JOBXKUHI M's3a. Penakcariss BUABISAETHCS, HAIPUKIIA, TIPH
CTpUOKY 3 TIABUIICHHS 1 HACTYMHOMY CTPHOKY Bropy, SKIIO MiJ Yac TIHOO0KOTo
MpuUCiTy NoauHa poOuTh may3y. Uum maysa JOBIIa, THM CHJIa BIAIITOBXYBaHHS 1
BHCOTa BUCTPUOYBAaHHS MEHIIII.

/. Pe:kuMM CKOpO4YeHHSI Ta pi3HOBUAM podoTu M’s3iB. I'pynoBi B3aemonii
M’si3iB. M'SI3u, TPHKPIIUICH] CYXOXHJUIIMH JI0 KICTOK, (YHKIIOHYIOTH B
130METPUYIHOMY 1 aHI30METPHUIHOMY PEIKUMAX.

[Ipu BomerpuyHOMY (YTPUMYBIBHOMY) pPEXHMiI JTOBXKHHA M'si3a He
3MIHIOETBCS (BiJ TPEIl. «i30» — PIBHHUM, «MeTp» — MOBXHHA). Hampukinaza, B pexxumi
130METPUYHOTO CKOPOUYEHHS TMPAIIOIOTh M'S3U JIIOJAWHM, SKa MIATATHYJIAcS Ta
YTPUMYE CBOE TUIO B LIbOMY MOJIOKEHHI.

[Ipy aHI30METPUYHOMY CKOpPOUYEHHI M'A3 YKOPOUYETHCS a00 MOJOBKYETHCS.
B aHizoMeTpuuHOMY pexXuMi (QYHKIIOHYIOTH M'si3U OiryHa, IJIaBIs, BEJIOCHIIEINUCTA
TOLLO.
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AHI3OMETpUYHHMII  peXUM  Ma€ J1Ba  PI3HOBHAHU. Y  JI0JIAI0YOMY
(MIOMETpUYHOMY) PEXHUMI M'A3 YKOPOUYETHCA B PE3YJIbTaTl CKOPOYEHHA. A B
MOCTYIUIMBOMY (TUIIOMETPUYHOMY) PEXHUMI M'A3 PO3TATYETHCA 30BHIIIHBOIO CHIIOKO.
Hanpuknaa, nutkoBuil M's3 cnpuHTepa (PYHKIIOHYE B PEXHUMI, L0 YCTyIae, MpH
B3a€MOJIIT HOTH 3 omoporo y (a3l amopTuzallii, a B J0Jal0uoMy pexumi - y ¢asi
BI/IIITOBXYBaHHS.

[3oMeTpuyHOMY peXUMY CKOpPOYEHHS M'A31B BIINOBIJA€ CTATUYHHI pPEKUM
poGotn M's3iB. BiH XapakTepu3yeTbCs BIJHOCHO TIOCTIMHOIO JOBXKHHOIO i
HaIpPY>KEHHSM M'S31B PU HE3MIHHIM M031 Ta 30€peKEeHHI MMOJIOKEHHS TLia.

AHI3OMETPUYHOMY pEXKUMY CKOPOYEHHS M'A31B BIAMNOBIAAE JAUHAMIYHUIMA
pexxuM poOOTH M's31B. BiH XapakTepu3yeThCsl y4acTo M's31B (31 3MIHOIO 1X JIOBKHWHHU
1 HalIpy>KEeHHsI) B aKTUBHUX pyXax, 110 3a0e3rneuye BUKOHAHHS MEXaHI4YHO1 poOoTH
PYXOBOT'O 3aBJIaHHS.

Pi3HOBMAaMU TpynoBOi B3a€EMO/I1i M'SI31B € CUHEPT'i3M Ta aHTaroHI3M.

M'si3u-CUHEpriCTH  MEepPeMIlyIOTh JIAHKK Tila B OJHOMY HamlpsMKY.
Hanpuknan, y 3ruHaHH1 pyKd B JTIKTbOBOMY CYIJI001 O€pYyTh y4acTh ABOTOJIOBUN M'SI3
rieya, IJICYOBUN 1 TUIEUONPOMEHEBHM M'Si3M TOIO. Pe3ynbTaToM CHHEpPreTHYHOi
B3a€MOJIi M'SI31B CiIyrye 30UTbIIECHHS pe3yibTyiouoi cuinu aAii. [lpu HasBHOCTI
TpaBMH, a TaKOX NPH JIOKAIbHIA BTOMI OyJb-IKOTO M's3a MHOT0 CHHEPriCTH
3a0e3MeuyloTh BUKOHAHHS PYXOBOi Ail.

M's;3u-aHTaroHicTu (Ha MPOTUBAry M'si3aM-CHHEPriCTaM) XapaKTepU3YIOTbCs
pi3HOCTIPSAIMOBAaHOWO Ji€t0. Tak, SKIO0 OAMH 3 HUX BUKOHYE J0Jlal0yy poOOTYy, TO
IHIIHUN — TOCTYIUIMBY.

Came M'si3UM-aHTaroHICTH 3a0e3MEYyIOTh BHUCOKY TOYHICTh PYXOBUX i 1
3amo0iraroTh TpaBMaMm.

? IIuranns pis CaAMOKOHTPOJIIO

Poskpuiite CyTHICTh MOHATTS «PYXOBHUU arapar JTIOIUHI.
3 SIKUX OCHOBHUX €JIEMEHTIB CKJIaIa€ThCS PyXOBUH amapat JII0AUHU?
[Ilo Take GioKiHEMaTHUYHI1 JIAHITIOTH?
[Ilo Take reoMeTpis Mac Tila JFOIUHN?
[TosicHiTh, siKe NpaKTHYHE 3HAYCHHS Ma€ BU3HAUYEHHA OCOOIMBOCTEH
010J1aHOK JTFOAMHH.
6. Po3kpuiiTe CyTHICTD MOHATTS «CTYIIHL CBOOOIU PYXiB».
7. SIkuM 9UHOM PO3TISAAIOTH JAHKU Tija JIFOJWHHM SIK BaXKEJ1 Ta MAsITHAKHU ?
8. Illo Ha3uBaeThCS BayKeIeM IEPIIOTO Poay?
9. IlIlo Ha3uBa€eTHCS BaXKeIEM JIPYroro poay?
10. Yum BiApI3HAIOTHCS BAX1Ib CHJIN Ta BaXK1JIb IIBUIKOCTI?
11. Po3kpuiiTe CyTHICTh PE30HAHCHOI YACTOTH Ta pEKymnepaiii MeXaHId4HOi
EHeprii.
12. Ha3BiTh OioMeXaHI4HI SIKOCTI M’ 5I31B.
13. TlosicHiTh, M 0OYMOBJICHI MEXaHI4HI BIIACTUBOCTI KiCTOK 1 CyTJI001B.
14. Ha3BiTb peXMMH CKOPOUYEHHS Ta BIAMOBIJIHI IM PI3HOBUAN pOOOTH M’SI31B.

abrwbdPE
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L0 Tema 4. BiomexaHiuHi 0CHOBH PyXOBHX SIKOCTei

Meta JIeKHiiiHOTO 3aHATTA: O3HAWOMUTHUCA 3 OlOMEXaHIYHMMH OCHOBaMH
BUTPUBAJIOCTI, IIBUJAKOCTI 1 CTIMKOCTI; BHU3HAYUTU CYTHICTh €HEPreTUYHOIrO
MOTEHIIIAly JIIOJUHU; 3’ CYyBaTH 3 AKUX (paKiliil CKIagaeTbcsi MEXaHIYHa poOoTa, 110
3MIACHIOETHCS JIIOAMHOIO TPH BUKOHAHHI (DI3UYHUX BIOpaB; PO3IVISIHYTH E€TaIH
MEPETBOPEHHS €Heprii Npu pPYXOBiH AISUIBHOCTI JIIOJWHU; BU3HAYUTH CIOCOOU
MIABULIEHHS €KOHOMIYHOCTI PYyXOBOi JISUIBHOCTI; 3 ACYBaTH 3a SIKUMH KPHUTEPILIMHU
0OUpaETHCS TPEHAXKEP AJIs1 PO3BUTKY MIBUAKICHUX 1 CUJIOBHUX SIKOCTEH B KOHKPETHOMY
BUJI1 CIIOPTY.

[lnan

biomexaHi4H1 OCHOBU BUTPUBAJIOCTI.

Eneprernunumii moreHiani.

Etanu neperBopeHHs eHEprii Npu pyXxoBii MisIIbHOCTI JIFOJAUHH.
[loBHa MexaHiuHa €HEepris.

[TpuHIMT MIHIMYMY €HEPrOBUTpAT.

biomexaHika CHJIM Ta MIBUAKOCTI.

biomexaHika CTIMKOCTI.

bioMexaHiuHi TpeHaXKEPHU.

NGO~ WDE

/ Kiarwo4yoBi TepMiHM Ta WOHATTHA: pyxoee 3a60aHHA, NaApamempu,
BUMPUBANICIb, epeoMempis, [HMEHCUBHICMb PYX08020 3A60AHHI, 00CA2 PYX08020
3a60aHHSA, epeOMemPUYHi NOKA3HUKU, eHepeemUYHULl NOMeHYial, NO8HA MeXaHIYHa
eHepeis, Henpuxo8aHa Mexamiuna poboma, 6HympiuwiHs poboma, 308HiWHA poboma,
peKkynepayisn enepeii, n030082CHs poboma, nonepeuHa poooma, Cuid, WEUOKICMb,
cmitKicms, ODioMeXaHiuHi mpenasicepu, 8eloepeomMempu, mpeominu.

Jlnst Toro 100 MiABUIIUTH BUTPHUBATICTh, IIBUIAKICT, THYYKICTh, CIIPUTHICTH 1
CWIIy, HEJOCTAaTHhO PEECTPYBATH 3O0BHINIHI TOKa3HWKHU. [loTpiOHO moOcTapaTucs
3pO3yMITH CYTHICTh JKUTTEBHUX MPOIIECIB, M0 3a0€3MEeUyIOTh KOKHY PYXOBY SIKICTb.

EdextuBHicTs chopmMoBaHOI pyXxOBOi HAaBUUYKH 3aJCKUTh HE JUIIE BiJ
TEXHIYHOI JOCKOHAJIOCTI, aj€ M BiJ 3JaTHOCTI 11 BUKOHAHHS 3 HAJIE)KHOIO CHIIOIO,
MIBUKICTIO, BUTPHUBATICTIO, CHPUTHICTIO. [li MOXIMBOCTI JIOAUHU TPUAHSITO
HA3WBATH PYXOBUMH, a00 @i3uuHUMU AKOCMAMU.

[ToHATTS «pyXxOBa SAKICTHY» MOEMAHYE, 30KPEMA, Ti CTOPOHU MOTOPHUKH JTFOAMHH,
AKi BUSIBJSIIOTBCS HEIO B OJHUX 1 THX caMUX OIOMEXaHIYHUX XapaKTePUCTHUKAX,
MaloTh OJMH 1 TOW caMU{ BUMIpIOBad (HANPHKIAJ, MaKCUMAJIbHY IMBUIKICTH) Ta
MalOTh CXOJKl aHaTOMIYHI, OIOJIOTiYHI Ta IICHXIYHI MEXaHI3MM 3a0e3IleueHHs Ta
peamizarii. ToMy MeTOIUKH yIOCKOHAJIEHHS MEBHOI PyXOBOi SKOCTI MalOTh 3arajibHi
pHUCH HE3aJIeKHO BiJl KOHKPETHOTO BUAY pyxy. Hanpuknasn, BUTpUBAIICTh y TJIaBaHHI
Ta Yy KOB3aHSIPCHKOMY CIIOPTI PO3BUBAIOTH CXOXHMH NUISIXaMH, TPOTE cami pyXu
3HAQYHO pPI3HATHCSA. BuMiproBauaMu TakMX PYXOBUX SIKOCTEH, SK M’si30Ba CHIIA,
IIBUJIKICTh, BUTPUBAIICTh, € CHJIa, MBUAKICTh 1 TpuUBaNicTh (dac) pyxy. Cuma (F),
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mBHAKICTE (V) 1 TpuBaiticTh () pyXy 3HaXOAATHCS Y IEBHOMY CITiBBiTHOIICHHI OJIUH 3
onHUM. Lle criBBIIHOLIEHHS € PI3HUM y PI3HUX PYXOBUX 3aBJIaHHAX.

Pyxoeum 3ae0amnsm Ha3UBalOTh PyX 3 UITKO OOYMOBJIEHHMMH YMOBaMH
(mapameTpamMu) HOTO BUKOHAHHS.

Ilapamempu — TiepeMiHHA BEIWYMHA, SKa B yMOBaX KOHKPETHOTO 3aBIaHHS
3aMMuIaEeTbesl MocTidHoro. [lapameTpu mnoTpiOHO BIAPI3HATUH BI KOHCMAHM —
BEJIMYMH, 3HAYEHHS SKUX 3aJIMIIAI0ThCS MOCTIMHUMH 3aBx 1. Hanpukiaz, He Oir abo
IITOBXaHHA s[pa B3araji, a KOHKpeTHO Oir Ha 200 M a0o IITOBXaHHS SApa Baroro
7257 r. bir 200 1 400 m abo mToBXaHHA fAnpa 4 1 5 Kr € PI3HUMH PYXOBHUMHU
3aBIaHHSAMHU. Y JESKHX CHpoOax CHOPTCMEH MOXE MOCTAaBUTH TMepell coOOoro
3aBllaHHSl TOKA3aTH HAWKpamuil pe3yibTar. 3apeecTpoBaHi NMpU LbOMY 3HAUYCHHS
Ha3WBalOTh MaKCUMAJIbHUMH (CHJIA, MIBUIKICTh, TPUBATICTh PYXOBOTO 3aBIaHHS.
Bonu 3anexars Bin yMOB (apameTpiB) pyxy, fKi 3ajat0Thcs. TakuMu napamerpamu
€, 30KpeMa, JIOBXKMHA JUCTaHIlii, Bara cHapsanaa. SIKIo mapamMeTpy PyXOBHX 3aBIaHb
3MIHIOIOTBCS, TO 3MIHIOIOTHCS 1 Ha3BaH1 3HAYCHHS. 3aJICKHOCTI MDK MMOKa3HUKAMH
MaKCHUMAaJIbHOI CWJIM, IIBHUIKOCTI 1 TPUBAJIOCTI B PI3HUX PYXOBUX 3aBIAHHSAX, SIKI
BIPI3HSAIOTHCS 3HAYEHHSMU CBOIX TapameTpiB (Barorwo cHapsaa, JOBXHHOIO
JUCTaHIIii, 3aaHOI0 IBUIKICTIO TIEPECYBAHHS TOIIO), HA3UBAIOTh NAPAMEMPUUHUMU
3anexcHocmamu. Yacto 11KaBO 3HATH YW B3AaEMOINOB’SI3aHI, HAMpPHUKIAd, CHJIA
pO3rMHAYIB HIr 1 MIBHJAKICTh BIAIITOBXYBaHHS y CTpUOKax, abo YW 3alie’KaTh
pesynbsTatu B 6iry Ha 800 M Bijg MakcuMaabHOI MBUAKOCTI 6iry? IToai0H1 3a1eKHOCTI
HA3UBAIOTh HENapamempuyHuUMU.

1. biomexaHiuyHi OCHOBM BUTPHUBAJIOCTI. Bumpusanicme — 1€ Taka pyxoBa
AKICTh JIIOJIMHU, SIKa XapakTepu3ye ii mpare3fgaTHICTh 1 MOKE BHSBISTUCS HEIO
IIPOTATOM TIEBHOT'O Yacy; OI[IHUTH ii MOKHA TUILKH 32 YMOBH CYyBOPOi perjaMeHTarlii
3a/1aHUX 010MEXaHIYHUX XapaKTePUCTUK PYXOBUX MiH.

Epeomempis — CyKynmHICTh KUIBKICHUX METOJIIB BHUMIPIOBAHHS (i3UYHOT
pare31aTHOCTI JIFOIMHHU.

Konm mrogunHa BHKOHYE JIOCTaTHRO TPHBAIMMA 4Yac pPyXOBE 3aBJIaHHS,
TOCTITHUKY 3aBXKI1 MAIOTh CIIPAaBY 3 TPhOMa OCHOBHUMH TEPEMIHHUMH:

1. Inmencusnicms pyxogoeo 3agoarnus. TIOHATTS <«IHTEHCHBHICTH PYXOBOTO
3aBJIaHHS MO3HAYAE OJIHY 3 TPHOX MEXaHIYHUX BEJIMYMH: a) MIBUIKICTh CIIOPTCMEHA
(Hanpukiazn, Oir, SKuil BEMIPIOETBCS B M:'C 0); 0) HOTYXKHICTh (NEJaaIOBaHHS HA
BEJIOCPTOMETPi; OAMHUIIT BUMIPIOBAaHHS — BaTH); B) CWia (CTaTUYHI 3YCUIUISA;
OJIMHULIS BUMIPIOBAaHHS — HBIOTOHH ).

2. Obcse pyxosozo 3aedanns. 1lo3Hauae oJlHY 3 TPHOX MEXaHIYHUX BEITUYHH:
a) ToJmoJaHa BinCTaHb (HAMpUKIan, OIr; OJWHUI BHUMIPIOBAHHS — METPH);
0) BUKOHaHA poOoTa (00epTH Temanell BEIOSpProMeTpa; OJWHHIIT BUMIPIOBAHHSI —
JDKOYITi); B) IMIYJIBC CHIIA (CTATUYHI 3YCHJUIS; OAMHUIIS BUMIPIOBaHHS — HBIOTOHU-
CEKYH/IH).

3. Yac suxonamnns (OMUHHIA BUMIPIOBAHHS — CEKYH/IN).

[Toka3HUKK THTEHCHUBHOCTI, OOCSTYy Ta 4acy BUKOHAHHS PYXOBOI'O 3aBJaHHS
HA3UBAIOTBCA epeomempudnumu noxasznukamu. OIUH 3 HUX 3aBXKIN 33JA€ThCA SIK
mapamMeTp PYXOBOTO 3aBlaHHS, JIBa IHIIMX — BHUMIPIOIOTHCSA. SIKIIO BETUYUHU
IHTEHCUBHOCTI, 00CATY 1 4acy BHKOHAHHS PYXOBOI'O 3aBJaHHS BIAMOBIIAIOTH OJUH
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OJIHOMY, TO, SK EKCHEPUMEHTAJIbHO JIOBEJIEHO, MpH PI3HUX BaplaHTax 3aBIaHb
OTPUMYIOTh OJHAKOB1 pe3ylnbTaTu. Hampukian, $KIIO CHOPTCMEHU MNPOOIraroTh
nuctaHiio 3 kM 3a 12 xB (cepenns: MBUAKICTh = 4,1 M-c‘l), TO 3a YMOBH IOJ0JaTH
HalOUIbIy AucTaHIito 3a 12 xB (Tect Kynepa) BoHM mpoODhKaTh TaKOX 3 KM, a SIKIIO
iM 3ampomoHyBatd 6irt 3 mocTiiHor mBuakicTIo 4,1 M-cl, To BoHM GymyTh
CIOPOMO>KHI MIATPUMYBATH i1 IPOTAroM Jiviie 12 XB 1 mpoOikaTh 3a 1e Yyac TaKox
3 kM. ToMmy pe3ynbTaTu, sIKI OTpUMaHI B 3aBJAaHHSX OJHOro TUmy (Oir 13 3aJaHOI0
IIBUAKICTIO), MOKHa IE€PEHOCUTH Ha 3aBJaHHS IHUOIOrO Tumny (OIr Ha TMEBHY
JTUCTAHII0), SKIIO 3HAYEHHS 4Yacy, IHTEHCUBHOCTI YMd 0OCSTY PYXOBHUX 3aBJlaHb, K1
3a/1al0ThCsl, CiBNaAatoTh. Lle Tak 3BaHe npasuio 360pomnocmi pyxo8ux 3a60amb.

2. EnepreTuunuii morenuiaja. 3riJHO 13 3aKOHOM 30epeXeHHs eHeprii Oyab-
aKka poboTa Moxe OyTH BUKOHaHA JIMILIE 3a YMOBHM BUTpaTH eHeprii. Yum Ouiblny
poOOTYy BHUKOHAB CIIOPTCMEH, TUM OUIbIlIe €Heprii BiH BUTpaTuB. | HaBmaku, uum
Oitbwull  eHepeemuyHUullL  nomeHyian JOOUHU, mum Oitbwa il hizuuHa
npaye3oamuicms, mobmo eumpuganicms.

3 kypcy OiloxiMmii BiJOMO, IO B OpraHi3mi JIOJUHUA € JiBa JIKepelna
CHEePronpoayKIlii — aHaepoOHui 1 acpoouuii (puc. 1). HaiOinbiia BeTMunHa €HEpril,
AKa YTBOPIOETHCS MiJA dYac M SI30BOi pOOOTH, BHU3HAYAETHCS BEIMYUHAMM:
a) MaKCUMaJIbHOTO KHCHEBOTO OOpry; 0) KUCHEBOK €MHICTIO, TOOTO JOOYTKOM Hacy
pOOOTH Ha MIBUAKICTH CHIOKHBAHHS KMCHIO (JI'XB 1),

Bumpueanicme 3anescums He nuuie 8i0 eHepeemuyHo20 nNomeHyiany JoOun,
ane i 6i0 YMIHHS eKOHOMHO eumpayamu 3anac enepeii (puc. 1).

EHepreTuyHum - BUTPUBA . ..
. > < EKOHOMIYHICTb
noTteHyian NICTb
y N ﬂk
dochoreHHa .
¢ TexHiKa
eHepreTMyHa cucrtema
FnikonitTnuHa
TaKTUKa
eHepreTMyHa cucrtema
KucHeBa

eHebreTuyHa cmcrtema

Pucynok 1 — OCHOBH1 YMHHUKH, BiJ IKUX 3aJIC)KUTh BUTPUBAIIICTD JIOAUHU
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Jlist Toro mo6 1e BayKIMBE MOJIOKEHHS Kpalle 3anam’ sITajlocsi, CKOpUCTAEMOCS
MPOCTUMHU KUTTEBUMHU aHANOTIAMU. EHepreTMHyHWil MOTEHLIad TMOPIBHAEMO 3
HassBHOIO CYMOIO TpOIlEi, a EKOHOMIUHICTh — 3 OIIaJJuBICTIO. TyT Ba)JIMBO
MIJKPECIUTH: caM€ 3 ONIaJUIMBICTIO, @ HE 31 CKymicTio. ToMy 110 3Ha4HI BUTpPATH
yacoM HEOOX1/IHi, aje iX BapTo 3A1MCHIOBATH pallioHanbHO. Hampukian, noanHa, uo
i yac Oiry XxaoTU4HO abo momepeKk OIroBoi TOPLKKH PO3Maxye pyKamMu, BUTpadae
EHEepPTilo0 HEPO3YMHO.

VY cropTi BUIIMX JOCATHEHD, /1€ €HEPreTUYH1 MOKIMBOCTI CIIOPTCMEHIB OJIU3bKI,
€KOHOMIYHICTh HaBITh OUIBII Ba)KIMBA, HIK €HEPreTUYHUM noteHiian. Tak, 13 4jieHiB
HaI[lOHAJIbHOI 301pHOT KOMaHAW 3 Oiry Ha JOBri JaucrtaHuii Oyno BigiOpano 12
CHOPTCMEHIB 3 OJHAKOBUM pPIBHEM MaKCHMAJIbHOTO CIOXKMBaHHSA KHUCHIO. Y BCIX
CIIOPTCMEHIB Yy J1aOOPAaTOPHUX YMOBAaX BU3HAUMIIU CIIOKUBAHHS KUCHIO TiJI 4ac Oiry
Ha TpendaHi 31 CTaHAapPTHOO MBUAKICTIO 4,5 M/c. [loTiM oTpuMaHi JaHi MOPIBHAIMU 3
pe3ysibTaTaMH LUX K€ CIIOPTCMEHIB Ha 3MaraHHsx. Kpammii yac mokasanu Ti, XTO
BUKOPUCTOBYBAaB MEHIIIE KUCHIO, TOOTO 3aTpAaTUB MEHIIE €HEPTii Ha METP ILISAXY.

3. ETanu nepeTBopeHHs eHeprii mpu pyxoBiii aissibHOCTI Jdroauuu. [lepm
HDK TEpPeUTH 10 PO3IJIsAly IUIAXIB €KOHOMI3alli pyXiB 1 TUM CaMHM MiJABUIICHHS
BUTPUBAJIOCTI, MOTPIOHO YCBIIOMUTH, BiJl YOTO 3aJIEKUTh €KOHOMIUHICTh. 3arajibHy
BIJIMOBIAb HA 1€ MUTaHHS HaJaHo Ha puc. |. OCHOBHUMHU YUHHUKAMH €KOHOMIYHOCTI
€ 1HTEHCUBHICTh M’S30BOi pOOOTH, TEXHIKa PyXOBHX il Ta OOpaHUM TaKTUUHUU
BapiaHT. [lns OUIbII JOKJIAJHOTO aHali3y MPOCTEKUMO JIAHLIOT IEPETBOPEHD
MeTa0oJIIYHOT eHeprii M’A30BOI0 CKOPOYEHHS B KOPUCHHM pe3yslbTaT pPyXOBOi
TisTBHOCTI (pHC. 2).

1 MeTaboniuHa 2 NoBHa mexaHiyHa HenpuxosaHa 3 Pobota B
mexaHiyHa poboTa Nno340BKHbOMY

Hannanai

eHepria m’'asis eHepria

30BHiWHA poboTa

ﬂ:> —

Tennosi BuTpaTH N :
P Po6oTa BHYTPILLHIX BHyTpiwHA  Pobora s none-

pekoBomy
HanpAmi

eHeprii ; ;
opraHis eHepria

—_— eV Ve

r------

Pucynok 2 — ETtanu nepeTBOpEHHS €HEprii mijl 4ac pyXoBOi JisNIbHOCTI JIIOAUHU;
CYLIUTbHUMH JIIHISIMU MTOKa3aHa €HEPrisd, sika BUTPAYA€ThCH,
MYHKTUP — MOTIK PEKyNepoBaHO1 €HEPTii, X — 3HAK CyMU MOTOKIB €HEPrii
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Sx Bimomo, Oyab-sfika (popMa aKTHMBHOCTI KMBOTO OpraHizMy 3a0e3MedyeThCs
EHEpri€ro, 10 aKyMyJibOBaHa B MoJyieKynax afgeHo3unTpudocdary (ATD). Ane nuiie
omm3bKo 25% eneprii AT® nepexonuTh y MEXaHIYHY MPU M’ SI30BOMY CKOPOYEHHI.
[ami 75% eHepreTMYHOro 3amacy BHUTPAdalOThCs HA TEMJIOTBOPEHHS TOIIO, HE
30UTBIIYIOYH MMOBHOT MEXAaHIUHOI eHeprii. TakuM 4uHOM, 3a KOe(IilIEHTOM KOPHUCHOI
Iii M’sI31 HE Kpallll BiJl MallWH, CTBOpeHUX JtoauHowo (Bigomo, mo KKJ[ aBuryna
CTAaHOBUTH Yy mapoBo3a 5-8%, B aBromoOina 20-25%, y temnoBo3a 40%, B
enexTpoBo3a 60%).

4. TloBHa MeXxaHiYHA eHePrisi CTBOPIOETHCS 32 PaXyHOK MEXaHIYHOI poOOTH,
sAKa 3/iHCHIOETbCA BCiMa 6€3 BUHATKY M’A3aMM Tida. [i 3pydHO PO3IIAAATH K CyMy
HETPUXOBAaHOT MEXaHIYHOT POOOTHM Ta MPUXOBAHOI BiJf HAIIOTO MOTJSAAY pPOOOTH
BHYTPILIHIX OpraHiB (cepis, TMXalibHOI MYCKYJIaTypH, a TaKOXK M s31B-aHTaroHICTIB
y TUX BUIIAJKaX, KOJH iX HANPY>KEHHS HaJMIpHE, HepaIlioHATbHE).

Henpuxosana mexaniuna poooma CKIAAa€eTbCsl 3 BHYTPINIHBOT Ta 30BHIIIHBOT
poOOTH. Buympiwnboro Ha3uBalOTh poOOOTY, 3AIMCHIOBaHY MpH TMEpeMillleHH]
OKpPEMHX CErMEHTIB Tija (y IepIly 4epry pyk 1 Hir') BIIHOCHO 3arajibHOTO LIEHTPa Mac
(BLIM); 306HiwHbOI0O — POOOTY 3 TIEPEMIIICHHS BCHOT'O T1j1a, Maca sIKOro 30Cepe/KeHa
B Touli 3LIM. Ha BHyTpimHiO poOOTYy mpuImanae 3HayHA YacTUHA EHEPrii, M0
BUTPAYAETbCA;, HAMPHUKIAA, Ha TMEPEMIIICHHS HIT y BEJIOCUIEINUCTA 3aTPauyeThCs
OUTBIIIE TIOJIOBUHHM HEMPUXOBAHOT MEXaHIYHOT POOOTH.

[ HaperITi, 30BHIIIHA Me€XaHi4Ha POOOTa BKIIIOYAE B ce0e 103008624CHI0 POOOTY,
3a PaxXyHOK SKOT JIIOJIMHA, 1[0 PYXA€ThCs, 00 CIIOPTUBHUMN CHAPS] MEPEMIIIAETHCS B
NOTpiOHOMY HaIpPsIMKY, 1 HEIPOAYKTUBHY nonepeyH)y poooTy.

[ToBHa MexaHIuHA €HEPris JIOACHKOTO Tila CKIaAaEThCs 13 (Ppakiliid, yacTuHa 3
SKUX 3a0e3nedye BUKOHAHHS KOPUCHOT poOOTH, a iHIA YaCTHHA HENMPOAyKTHUBHA 1 11
BapTO IO MOXJIMBOCTI 3MEHIIyBaTU. BiAMOBITHO 0 IOTO pPeKOMEHaAIlll,
CIIpSIMOBaH1 Ha MIABUILICHHS BUTPUBAJIOCTI, MOXXHA YMOBHO PO3MOJUIMTH Ha I’ STh
rpy1.

Ilo-nepuie, PeKOMEHAYETHCS YHUKATH 3aliBUX, HEMPOAYKTHBHUX M’ S30BHUX
CKOPOYEHbB 1 HANIPYKEHHSI.

Tum camum 3MeHITyeThCsl poOOTa BHYTPIIIHIX OpraHiB (puc. 2).

HaBith mpu BUKOHAHHI Ba)XKOi pOOOTH PyXH MOBUHHI OyTH sSIKOMOTa OUIBII
BUTbHUMHU, HECKYTUMHU. CKYTICTh PYyXiB CHPUYUHSETHCS 3aBOI0 aKTUBHICTIO M’ sI31B-
aHTarosictiB. Ha »anp, i1 He 3aBKau moMiTvin 3 OOKy, 1 TOMY IeJaror MOBUHCH
PO3BUBATH B YUHIB YMIHHS KOHTPOJIOBATH CBOI pyXH, PO3CIA0IIOBATHCS.

He BumankoBo B 0araThox BUAAaX CHOPTY (HAMpPUKIANA, y IJIaBaHHI, TIPCHKUX
JMKaxX TOIIO) YMIHHS PO3CiabitoBaTH M’SI3U, IO Y TaHWW MOMEHT 4acy MOXYTh HE
Opaty ydacTh y BUKOHAHHI OCHOBHOT PYXOBOi /i1, € 03HAKOIO BUIIOT MACTEPHOCTI.

Ilo-0pyee, BapTO 3MEHITYBATH 3aliBi, HEIPOYKTUBHI PYXH.

TuM camMuM 3MEHIIYIOTHCA BHYTpIlIHA pobOoTa 1 pobOTa B MONEPEKOBOMY
Hamnpsmi (puc. 2).

3 TOYKH 30py €KOHOMIYHOCT1 HAJUIMIIKOBI, XaOTUYHI PyXH HE MEHIII IIKIJJIUBI,
HDK CKYTi, HampyxeHi. Mu piIkO HaJa€EMO 3HAYEHHS HENPOAYKTUBHUM pyXam,
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OCKIIbKM KOXEH 13 HHX OKPEMO BHMMAara€ HEBEIUKUX CHEpProBUTpaT. Ane, sK
TOBOPHUTKCS, BOJIA 10 Kparuti KaMiHb TOYnTh. HaBememo mpukian.

Jlopocna mronuHa, MO HAe T0pPOroro, 3 KOKHUM KPOKOM IiJIHIMAaE W OIycKae
cebe npubiauszHo Ha 6 cM. I1lo0 mpolitu, Hanpukiaa, 8 KM Mpu JOBXKUHI Kpoky 0,8
Metrpa, noTpidoHo 3podbutu 8000:0,8=10000 kpokiB. [IOMHOXMBIIM 1€ YHUCIO HA
BUCOTY MIANOMY B KOXXHOMY KpOIli, OJAEPKUMO 3arajlbHy BHCOTY MIJHOMY, PIBHY
10000%0,06 = 600 wm.

[TomiTuMmoO, 10 B JiTel BEepTUKAIbHI MEPEMIIICHHS TUla MpU XO0AKO1, OIry i
IHITUX UUKITIYHUX JIOKOMOISX OuIblIi, HDK y gopociaux. JliTh Mojoamoro
MIKIJTBHOTO BIKY NMPU KOXHOMY KpPOL MiIHIMAIOTh 1 OyCKalTh CBOE TUIO Ha 8-12 cMm.
I HaBmaku, B Mipy BIOCKOHAJICHHS PYXOBOi HAaBUYKHU (HANpPHKIAA, Y JOCBIIUCHHUX
CIIOPTCMEHIB-X0/IaKiB) BEpTUKaJIbHI KOJIMBAHHS 3arajIbHOTO IIEHTPA Mac 3HMKYIOTHCS
10 3 cM. Ane Ha BIAMIHY B I1HIIMX HEMNPOJYKTUBHHUX PYXiB (HEPUTMIYHOIO
pO3MaxyBaHHS PyKaMH TOIINO) IIUTKOM YCYyBaTH BEpTUKaJIbHI mepemimenas 31[M
HEJIOIIBHO, TOMY IO 1€ YTPYJIHIOE BUKOPHUCTAHHS PEeKyIepaIlii eHeprii.

Ilo-mpeme, NONITBHO BUKOPUCTOBYBATH peKynepayiro enepeii. Y ToMy 4HCIIi:
— o0upaTh HaWMEHII EHEeProEMHE TIOE€AHAHHS CHJIM Ta IIBUAKOCTI, IO
NPOSIBIIAETHCS, (HANPUKIAA, JOBXKWHM Ta YacTOTH KPOKIB); UM 3MEHIIYETHCS
BHYTpilHA pobOoTta (AuB. puc. 2), TOMYy IO TNOTEHIIIIfHA €Heprii CerMeHTa
NePEXoquTh y KIHETUYHY, a KIHETMYHA — Y TOTCHIIHHY MpU MIHIMAIBHOMY
HAJIXOJKEHH1 I0JaTKOBOI METabOJIIuYHOT eHeprii,

- BUKOPUCTOBYBATH E€HEPTiI0, IO MEPEXOJUTh BiJ OAHOTO CErMEeHTa TuTa [0
iHIoro (MPUKIAIU: PyX TOMUIKM MOXKE BHKOHYBATHCS 3a paxyHOK €Heprii,
HAKOMUYEHOI IIPU Maxy CTETHOM; MPU METAaHHI MEXaHIYHa €HEpris MepexXoIUuTh Bif
NOMEPEIHRO PO3ITHAHUX MPOKCUMAIBHUX CErMEHTIB Tia 10 MAUCTAJIbHUX 1
CHapsI0BI, IO METAETHCSA);

- BUKOPHUCTOBYBAaTH €HEPTrit0 MPYXKHOI aedopmarliii, HAKOMWYEHY B M s3aX Yy
nonepeaHix gazax pyxoBoi Aii.

Jpyruii 13 Ha3BaHMX BapiaHTIB peKymepalii eHeprii € MPUYNHOI JTUBHUX
¢dakTiB miABUIICHHS KoedillieHTa MeXaH14YHOT €()eKTUBHOCTI (JIUB. MiAMHUC 10 pUc. 2)
10 40% npu 6iry moauau 1 10 76% (!) mpu ctpubkax kenrypy. KinetnuHa eHepris
TiJ1a, IO PYXA€ThCS, MPU MPU3EMIICHHI YaCTKOBO MIEPEXOIUTh y TIOTEHIIIMHY €HEPTiio
M’s131B HIDKHIX KIHITIBOK, IITO B JJAHOMY BHUITAIKy (YHKITIOHYIOTH TTOAI0HO IO MPY>KHH.
UuM cuibHIIIE CTUCHYJIU TIPYKUHY, TUM TOTYKHIIIE BOHA PO3IPSIMISETHCS. | ToMy
3HAaYHA YacTWHA €Heprii, HeoOX1AHOI /1T HACTYIMHOTO OIroBOro KPoKy abo cTpuOkKa,
3armacaeTbCsa B «M’s3aX-TIPYKUHAX» HAMPUKIHII MONEPEIHBOTO pyXy. Tak oauH pas
YTBOPEHA ME€XaHIYHA €HEPTis BHKOPUCTOBYETHCS OAaraTopas3ono.

[ixaBo, mo B benbrii cepem MiUTITKIB CTaNM MOMYJISIPHUMU «CTPUOKH TI0-
KEHT'YPUHOMY» Ha CIeliabHUX OamMakax, y IiIONIBY SKHX YMOHTOBaHI MacHBHI
MPYXKUHU. AJIE € PI3HULA MK PEKyTepaIlicro eHeprii B CTaleBil MPyKUHI Ta y M 531.
AKyMmylbOoBaHa B M’si31 TOTEHLIMHA €Hepris nyxe MBUAKO (mpotaroM 1-5 c¢)
nepexoauTh y Termno. OTKe, YuM MIBUIIIE PyX, BUIIE IMBHUAKICTH, CTPIMKIIIE X014,
TUM OLIbIIIE EHEPrii, 0 PEKYNePYEThCS, NEPEXOAUTH Y MOBHY MEXAHIYHY €HEPTiio.
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Pekynepanisi eHeprii Moke MaTH MiCIle HE TUIBKM B M’s3aX pyK 1 HIT, ajie 1y
BCAKOMY IHIIOMY CKEJIETHOMY M’si31 1 HaBiThb y M s3aX BHYTpIIIHIX opraHiB. Tomy
MOTIK €HEPrii, 0 PEeKyNepyeTbes, (AUB. MYHKTUP HA PUC. 2) IPHU BUCOKIN KYJIbTYpI1
PYXIB MOXE€ CKJaJaTh 3HAYHY YaCTUHY IOBHOI MEXaHIYHOI €Heprii W ICTOTHO
MIJBUIIYBATH BUTPUBAIICTH JIFOAUHHU.

llo-uemseepme, PEKOMEHIYETHCS OOUpPATH ONTUMAJIBbHY 32 EKOHOMIYHICTIO
IHTEHCUBHICTb PyXOBO1 A1SUIBHOCTI.

Binomo, 110 B Mipy 30UIbILIEHHS IHTEHCUBHOCTI M’ 5130BOi POOOTH 1 MEXaHI4HI, 1
MeTaboJIIYH1 €HEPrOBUTPATH 3POCTAIOTh HE MPOIMOPIIMHO IHTEHCUBHOCTI, a HabaraTo
oinpire. [lepeniynMo OCHOBHI IPUYUHU IIHOTO SBHIIA!

1) 30UIBIICHHS TEIUIOBUX BTPAT y PE3y/IbTaTi HArpiBaHHS Tija;

2) 3OULIBLICHHS CHEPrOBUTpPAT Ha pPOOOTY BHYTPILIHIX opraHiB (y mepIry
4yepry Ha mocuseHe (yHKIIIOHYBaHHS CEpIIsi, HA KPOBOTIOCTAYaHHS SIKOTO TPHU BaXKil
M’5130B1i poOO0TI BuTpadaeTbes 10 10% yciel HUpKyYI0H040i KpOBi);

3) 30uIbIICHHS TEMITy PYXiB i BUKJIUKAHE I[MM ITiIBUIICHHS BUTPAT CHEPTii Ha
BHYTPILIHIO POOOTY, poOOTYy B MONEPEKOBOMY HAMpPSIMKY, a TaKOX Ha PO3TiH 1
raJIbMyBaHHS TiJIa;

4) 30UTBLICHHS OMOPY 30BHIIIHBOIO CEPEOBHINA; HANPUKIAI, HA TO0JAHHS
OTIOpY TMOBITPS CIIPUHTEP 3aTpauye a0 16% yciei MeTadomiaHOT eHeprii.

OTxe BUXOIUTHh, 110 3OUIBIICHHS IHTEHCHUBHOCTI PyXiB  3aBXIU
CYNPOBOJIKYETHCS  3HIDKEHHSM  €KOHOMIYHOCTI. Ilpore  iHmmii  pe3ynbrar
CIIOCTEPIra€eThCs, SKIO PO3MIISIIATH HE BEJIMYMHY €HEPrOBUTPAT B OJMHUIIIO Yacy, a
E€HEepPreTUYHY BapTICTh OJMHHIII BUKOHAHOT poOOTH a00 OAMHUIII MOI0IaHOT BiICTaH1
(MeTp nuIAXy). BUABISETBCA, Y KOXKHIM KOHKPETHIH CUTYyaIlii iCHye onTUMajbHa 3a
€KOHOMIUHICTIO  1HTEHCHUBHICTH M A30BOi  poOOTH  (HAmpuWKIal, MIBUAKICTH
nepecyBaHHs, MPHU SIKi eHEProBUTPATH HA METP MIIAXY MiHIMAJIbHI).

Ilo-n’ssime, BapTO 3M1MCHIOBATH ONITUMAJIbHI PYXOB1 IEPEKIIOUCHHS.

J1o pyXoBUX MEPEKIIOUCHb HANIEKATh:

1) 3miHa IHTEHCHBHOCTI M’s30BO1 poOOTH  (HAampuKiIaa, IIBHAKOCTI
nepecyBaHHs );

2) 3MiHa CWJIM, IO BUSBISETHCS B PYXOBiM Hii, 1 MIBHUIKOCTI (HaNpUKIA,
JIOBXKMHH Ta YaCTOTU KPOKIB);

3) mepexim 3 OJHOrO CIOCOOYy BHKOHAHHS PYXOBOI'O 3aBIaHHS HA IHIIIH
(HampuWKIan, KpyroBe — IMIyJbCHE MENallfoBaHHS, XO0Ab0a — OIir, OJHOYACHUN —
MOTIEPEMIHHHH JIMKHHUIA X1JT TOIIO).

PyxoBi mepexirodeHHS CXOXi 3 [disiMu  miodepa, MO Mae MOXKIUBICTh
30UTBIIUTH a00 3MCHIIWUTH IBUJKICTh HATHCKAaHHSAM Ha Ieaaii rasy abo rajbma,
MEPEKITIOYUTH MBUAKICTh, HA CIIM3BKIA TOPO31 HAIATTH Ha KOJIeca JIAHITIOTH.

Ha BimMiHy Bia I1HIIHX PO3MJIIHYTHX CIIOCOOIB IIJBHINCHHS BHUTPHUBAJIOCTI
ONTUMAJIBHI PYXOBI TEPEKIIOYCHHS Nal0Th MOXJIMBICTh HE TUIBKH EKOHOMHO
BUTpAayaTh CHEPreTUYHUI  MOTEHIia], aje W  HallOulbll TMOBHO  HMOro
BUKOPUCTOBYBaTU. | Te ¥ 1HIIE HEOOXIAHO JMJIsI TPOSIBY BIACTUBOI JIFOAMHI
BuTpuBaiocTi. CroyaTtky pO3IVISIHEMO pYX08i NEepeKnioueHHs, wo 3abe3nedyoms
PYX08ill OislbHOCMI HAUOINbULY eKOHOMIYHICMb, a NOMIM NPO NEePeKItOUeHHS, SKI
MAKCUMIZYIOMb MEXAHIYHY NPOOYKMUBHICNb.
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5. Ilpunuun miHiMymy eHeproButrpar. OnrtuManibHa 3a E€KOHOMIYHICTIO
IHTEHCUBHICTh PYXOBOI JISJIBHOCTI (HAalpUKIIAJ, IBUAKICTh MEPECYBaHHA) 3aJIEKUTh
Bil (Pi3UUYHOT Tpane31aTHOCT] JIOJUHU Ta 3MIHIOETHCSA MPHU 3MiHI 30BHIIIHIX YMOB.
Yum Bumia (i3MyHa Mpane3faTHICTb 1 KOMQOPTHIIIT YMOBH, THM BUIIAa HaHOUIbII
€KOHOMIYHAa MIBUAKICTh. SIKIIO JIIOJIMHA XOYe MepecyBaTUCS 3 MiHIMaJIbHUMU
€HEepProBUTPATaMH, BOHA TTOBUHHA 3MIHUTH («IIEPEKITIOUYUTHY) MBUAKICTh BIIMOBITHO
70 MIHJIMBUX YMOB 1 BJIACHOTO cTaHy. Hampukinaa, NIABUIIEHHS TeMIlepaTypu
noBiTps Bix +20°C no +40°C 3HMKye HaWOUIbII €KOHOMIUHY HIBUAKICTH OIry Ha
20%. Takuii camuii eekT BUKIMKAE BaHTaX, SIKIIO Horo Bara ckiangae 15-20% Bix
Baru Tija.

Bunukae nuTaHHSA: SK JOBLAATHCS, SKa IHTEHCHUBHICTh PYyXIB Yy KOXKHIM
KOHKPETHIN cHTyallii € onTuManbHor0? TouyHa BiNMOBiAH HA 1€ MUTAHHS OTpUMAaHa
JUIIE Ui ESKUX BUJIB PYXOBOI JISJIBHOCTI 1 BIKOBHX TpyM. Alle € MOXJIMBICTb
3HAXOJUTH HAWOUIbII EKOHOMIYHY I1HTEHCUBHICTh IHTYiTUBHO. TeOpeTHUHOIO
OCHOBOIO BUOOPY ONTHUMAJIbHOT IHTEHCUBHOCTI PyXIB Y KOKHIM KOHKPETHIN cuTyarlii
CIYTYE HNPUHYUN MIHIMYMY eHepeosumpam, BIINOBIAHO JO SKOTO HCUXIYHO
HOPMANbHA JHCUBA ICMOMA O0BLIbHO OP2AHI3YE CBOI0 PYX08Y OIANbHICMb MAK, Wod
36ecmu 00 MIHIMYMY 6UMpaAmu eHepeii.

[IparHeHHs >KMBHX iCTOT 3a0IIaJKYyBaTH EHEPTil0 MPHPOIHO. AJKE >KUTTS
mo3a IMBLII3AIIEI0 HAWYACTIIE MPOTIKae B yMOBax Hecraui Dki. Pi3HI BUIM TBapuH
OPUCTOCYBAIKUCS JO LKUX YMOB IO-PI3HOMY: BEAMIAb BHAJa€ B 3UMOBY CIUISUKY,
CTETOB1 Yepernaxu 1 XOBPAIIKH — KHUTEJN1 MyCTeslb, HABIAKH, 3aCUIAIOTh HA KUIbKa
MICAIIB y HAWOUIBII CHEKOTHHM 4Yac poky 1 T.m. I mroawHa sSK O10J0TIYHHUM BH
dbopmyBanacsi B oCTiiHIA 00poTHO1 32 €HEPriro 1, 30KpeMa, HaBUMJIACs CaMOCTIHHO
3HAXOJUTH HANUOUIBII EKOHOMIYHMN pYXOBHH pexuM. 3rajgaite, 10 CHIBHO
CTOMIIIOIOTh HE TUIBKHM HAQJMIPHO 1HTEHCHUBHI PyXH, aj€ 1 HEIOCTAaTHbO CHEpriiHi,
HAIIPUKJIAJ TIPU YeKaHH1 B 4yep3i abo mij Yac eKCKypcii, Ae €HEeproBUTpaTH Xoua i
HEBEJIMKI, aJic He ONTUMAaJIbHI 32 €KOHOMIYHICTIO, TOMY IIIO IIBUJIKICTh TIEPECyBaHHS
HUKYa BiJl ONTUMAJIBbHOI. Y TOMIOHMX BHIIaJKaX BTOMa HACTa€ HE TUIBKHA TOMY, IO
3po0JIeHO TIEBHY pOOOTY, a B OCHOBHOMY SIK PO3IUIaTa 3a MOPYIICHHS MPUHIIUITY
MiHIMyMy eHeproBuTpart. [Ipupoa HeraitHo mTpadye 3a TOPYIICHHS i 3aKOHIB.

SIko yMoBH, B SIKHX MPOTIKA€ PyXOBa MisUTbHICTh, HE 3MIHIOIOTHCS, a BTOMA
HE BUHHMKae abo0 i1 BOaeThCs mMepedOpOTH, TO HAWMEHINUX EHEPrOBUTpAT BHMAarae
M’si30Ba po0OOTa, IHTEHCHBHICTH $KOi mocTiitHa. CaMe TOMy CIOPTCMEHaM Y
MUKIIYHUX BUAAX CIOPTY JIOHEJAaBHA PEKOMEHAYBAIW Bim cTtapty A0 (iHimry
MiATPUMYBATH MMOCTIHHY MIBUAKICTb.

Ane TakTHKa TMOCTIHHOI MBHUAKOCTI JAJEKO HE 3aBXKIU 3a0e3reuye HaWBUILY
MEXaHIYHY TPOAYKTUBHICTh (HANpUKIAJ, HAWUBUILY CEPENHIO INBHAKICTH 1
HaWKpamuii pe3ynbTaT Ha JUCTAHIAX [HUKIIYHUX BHUIIB cropTy). Jlume mpu
M’s130Bii  poOOTI, MmO TpWUBAaE TMOHAA 5S-7 XB, TAaKTUKa IMOCTIHHOT IBHIKOCTI
ONTUMAaJIbHA 1 32 EKOHOMIYHICTIO, 1 3a MEXaHIYHOI TPOAYKTUBHICTIO. [lpm
MIParHeHHI TTOKA3aTH PEKOPHUHN pe3yabTaT MPU MEHII TPUBAJiN BIPaBi ONTUMAaIbHA
«pO3KJIaZKa MIBUAKOCTI» iHIIA. BoOHa XapaKTepuU3yeThCcsi BHCOKOIO CTapTOBOIO
IIBUJIKICTIO 1 MMOCTYNOBUM 1i 3HMKEHHSIM y MIpy BUTpaudaHHs 3anaciB ¢ocdaTHoi, a
MOTIM 1 JTAKTAI[IHHOT EHEPTeTUYHUX CUCTEM.
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CrpaBeJIMBICTh CKAa3aHOTO JOBEJEHA METOJOM IMITAI[IHHOTO MOJCITIOBAHHS
pyxoBoi aisuiibHOCTI HAa EOM. Ane cyTh muTaHHs 3po3ymita 1 0€3 MOJEIIOBAHHS.
VsaBiTh €001 ABOX JOJEH 3 OJHAKOBOIO EKOHOMIYHICTIO PYXIB 1 OJHAKOBUM
€HEPreTUYHUM TOTEHLIaoM. XTO 3 HHUX MPOJEMOHCTPY€E OUIBII  BHUCOKY
BUTpUBATICTH? A0O, IHIIMMHM CIIOBaMH, XTO 3 HHUX 3a TOM caMMii 4yaCc BHKOHA€
OutbIIMil 00csT poboTu abo mepedope OuTbINy BifcTaHb? OUeBUIHO, TIepeBara Oyje
32 TUM, XTO 3yMi€ OUIbIII NOBHO BUYEPHATH CBOi EHEPreTUYH1 pecypcH. 3aTpaTUBILU
OUIBIIIE Tpalll, BIH 32 3aKOHOM 30€pEKEeHHS €HEeprii 3M0OKe BUKOHATH OLIBIITUNA 00CsT
poGotu. IloMiThbTe, 110 BIAMOBIIHO A0 MpaBuia OOOPOTHOCTI PYXOBUX 3aBllaHb
NEPEMOXKEIb IOT0 KOHKYpCy Oyje MepimM 1 B TOMY BHITQJIKy, KOJU HEOOXITHO
SKHAWIIBU/IIIE BUKOHATH BU3HAYEHUH 0O0cCAT poOOoTH abo TmepedopoTH 3ajaHy
JTUCTaHIll0. A 1 OUIbII TIOBHOTO BHYEPHAHHS EHEPIeTUYHOTO IOTCHITIATy
HEOOXITHO 3 TEepIIMX >K€ CEKYHJ BIPAaBU TIOCTAaBUTH CHEPIeTUYHI CUCTEMHU B
HANUOUIbII BaXKKI YMOBH, TOOTO 3pOOMTH MEXaHIYHY MOTYKHICTh SIK MOXHa OUIbII
BHCOKOIO.

Hagitb npu nparseHHi A0 HalBUILOT MEXaHIYHOT MPOTYKTUBHOCTI (HAIIPUKJIIA/,
Ha CIPUHTEPCHKUX 1 CEPEeAHIX JUCTAHIISIX) HE CIiJ 3a0yBaTH MPO €KOHOMIYHICTH
pyXiB. Ajie B IIbOMY BHUIIaJIKy €KOHOMIYHICTh BIJIrPA€ POJb APYTOro Mo 3HaYMMOCTI
KpuTepito onTumanbHocTi. Hanpukinan, npu KoxHii, OyAb-sKii BUCOKINA MIBUJKOCTI
NepEeCyBaHHs ICHY€E ONTUMAJIbHE 32 €KOHOMIUHICTIO MOETHAHHS JOBXHHH Ta YaCTOTHU
KpPOKiB, IO 3aJleKUTh Bl MBHAKOCTI. ONTUMI3YyIOUH TEXHIKY PYXOBHX I Yy
KO’KHOMY KpOIli, MOKHa 3a0IIaIUTH €HEeprito 1 BUKOPUCTOBYBATHU 11 JUIsl TOTO, 1100
1€ OUIBIIIE MIJIBUIIMATH IIIBUIKICT.

CtocoBHO OiOMEXaHIYHUX OCHOB BHTPHBAJIOCTI JOIUIBHO 3pOOHUTH J1Ba
3ayBa)KE€HHS.

llepwe 3aysadicenns. Yce cKazaHe IMPO CIIOCOOM IMiJBHINCHHS BUTPUBAJIOCTI
BITHOCUTBCS SIK JIO IUKIIIYHOI, TaK 1 IO alMKIIYHOT pyXoBOi AismbHOCTI. [Ipukimanu,
10 BITHOCATHCA 70 OIry W IHIMUX MUKIIYHUX JOKOMOI[IH, HABEICHI JIMIIE TOMY, IO
BOHH IIPOCTI Ta 3p03YM1iJIi KO)KHOMY.

Jlpyee 3aysadcennsn. J1o GioMexaHIYHUX CIOCOOIB MiJABUIIEHHS BUTPHBAIOCTI
HEOOXITHO 3a7Ty4yaTH JIOJUHY 1€ B MIKUIBHOMY BIlll. OCKUIBKU GUAPABUMU TMEXHIKY
pyxosux 0itl Habazamo eadicue, Hidxc chopmysamu ii NPABUIBLHO 810 CAMO20 NOYAMKY.
I He BUMAAKOBO HACTUIBKM TMOIIUPEHI HEMpaBWIbHA TIOCTaBa, HEMPHUPOIHHO
VIOBUIBHEHA X002, a y CIOPTCMEHIB — HEPO3YMIHHA HEOOXITHOCTI ONTUMI3yBaTH
CHEPrOBUTPATH, YIEPEHKEHICTh IIOJ0 JJOMUIBHOCTI PIBHOMIPHOI PO3KJIAIKH
MIBAAKOCTI HE3aJIE)KHO BIJ MTOBXKUHM AucTaHIii Tomo. Bcl 1l HEIOCKOHAIOCTI
PYXOBO1 KyJbTYpPH MOXYTh OyTH BHUIpPABJICHI TUTBKM HAa OCHOBI 3HAaHHA 1
MOBCSIKJICHHOTO BUKOPUCTAHHS 010MEXaHIYHIX 3aKOHOMIPHOCTEH.

6. BiomexaHika cuin ta mBUAKOCTI. Cura — 1€ 34aTHICTh JIFOAWHU T0JIATH
30BHIIITHIA TUCK 200 IPOTUCTOSITH HOMY 32 PaXyHOK M’ SI30BHX 3yCHUJIb.

Cuna sk (i3uyHa SKICTh MOAUTIETHCS HA JBa BIIHOCHO CaMOCTIMHHUX BHIU
3MI0HOCTEN — HIBUAKICHO-CUJIOBI Ta BiacHe cuiioBl. [leprimii BUJ XapakTepuU3yeThCs
3MIHOIO JIOBKMHU M’si3a, BIH NPUTAMaHHUN MEPEBaXHO JAMHAMIUHIA (opMi poOOTH;
JIPYTHI — MOCTIMHICTIO JOBXHHHU M’ 5133, BiH TOB'SI3aHUM 31 CTAaTUYHOIO (DOPMOIO POOOTH.
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IBUAKICHO-CUIIOB] 3/110HOCTI MPOSBIISIOTECA NPU 130TOHIYHOMY Ta 130KIHETUYHOMY
pekUMax M’SI30BHX CKOPOYEHb. IX MAKCHMATLHUM BUPAKEHHSM € BUOYX0Ba CHUJIA.

BrnacHe cuioBi 3110HOCTI BUSBIIAIOTHCSA MEPEBAKHO B YMOBAX 130METPUYHOIO
ckopoueHHs. [loTpeba B pO3BUTKY BIIaCHE CWJIOBHX 3AI0HOCTEH Yy MIKUIBHOMY BIIli
00OyMOBJIEHa 3aKOHOMIPHOCTSIMH (OpPMYBaHHSI MPABUIBHOI MOCTABU MpPH CHUAIHHI,
X04p01, Oiry Tomo. TpuBasne miATpUMaHHS MPABUIBHOI MOCTABM BUMAra€ He JIMILIE
PO3BUTKY BJIaCHE CUJIOBHX 3/110HOCTEH, ajie i pO3BUTKY CHUIIOBOi BUTPUBAJIOCTI.

Cuna 0ii moounu i cuna m’a3ie. Cuna aii JOAUHU 0€3MOCEPEAHBO 3aTCKUTh
B1JI CHUIM TSTH M’5I31B, TOOTO CHJIM, 3 SIKOIO OKPEMI M sI3U TSATHYTH 3a KICTKOBI BaXKelIl.
[IpoTre MK HATATHEHHSM TOTO YM IHIIOTO M’s3a 1 CHUJIOKO JAii HEMae MpSIMoi
3a5exHOCTI. [le MosSCHI0EThCS, TTO-TIepIe, TUM, 1[0 MaikKe KOXKHUHN pyX BiOyBaeThCs
gyepe3 CKOPOYCHHS BEJIMKOI KUTBKOCTI M’SI30BHX TPYIT; CHja il — 1€ pe3ysbTaT IX
CHUIBHOI B3a€EMOJIIT; 1, MO-ApYyre, TUM, IO IPH 3MiHI CYTJIOOOBUX KYTIB 3MIHIOIOTBCS
YMOBHM TATH M’sI31B 32 KICTKY, 30KpeMa IUIedi CUI M’ I30BOT TSTH.

3anescuicmov cunu 0ii 8i0 napamempié pyxo602o 3aeoanHs. PosriasHeMo
3aJIC)KHICTh CHJIM JIii Bil TAKMX XapaKTEPUCTHK PYXOBHUX 3aBJaHb, SK: 1) MIBHAKICTb
JIAaHKH Tija, 0 PYXa€ThCs; 2) HAPSIMOK PyXY.

3B’S30K «cwJjia JIii — MBUAKICTE». PyxoBi sikocTi B3aemo3zasexHi. [IoBHOO Miporo
JEMOHCTPYIOUM OJIHY 3 HHUX, MH, SK TPABHJIO, TEPEIIKOKAEMO MPOSBY iHIMUX. Ll
3aKOHOMIPHICTb OCOOJIMBO SICKPABO BUSBIISIETHCS Y 3B’SI3KY MK CHJIOIO Ta IIBHJKICTIO.
Hanpuxnan, npu MeTaHHI CHaps/IiB PI3HOT MacHu BaXKKUN CHapsii HEMOXKIIUBO PO3IrHATH
70 BHCOKOi IIBHUIKOCTI. A TpW METaHHI JIETKOTO CHapsja, HaBIAKW, MaKCHMalbHa
IIBUJIKICTD € BEJIMKOIO, aJle CUJIa, 10 BUSIBIAETHCSA, He3HaUHA. OTKe, MK HAMOUTBIIINMUY,
PEKOPIHUMH BEJTMYMHAMHU CHJIM Ta IIBUIKOCTI B3a€EMO3B’ 130K MOXKHA OXapaKTepU3yBaTH
TaK: YAM BHUIIIOI0 € MAaKCUMaJIbHA CHJIA, THM HM)KUYOIO € MaKCUMaJlbHA IIBUAKICT. Y TOM
e Yac MpU HETPAaHWYHHMX BEIIMYMHAX CHJIM Ta IIBHJIKOCTI Ma€ MICIe 1HIA 3aJIeKHICTh
MDK HAMH: 9dM OUTbIIA CHJIa, THM OUIbIA IIBUAKICTh BUJIBOTY CHapsIa ¥ JAIBHICT
fioro monpoTy. [Ipu mITOBXaHHI 3BUYAMHOTO spa IIBUIKICTH 1 CHJa MarOTh CEpeHI
BEJIMYHHHU.

Iloza mina i cuna 0ii moounu. Crna mii TI0OUHA 3aJIEKNATH BiJ mo3u ii Tina. Lo
3aJIeKHICTh BU3HAYAIOTh TaKi OCHOBHI MPUYHHHU.

Ilepwa: 31 3MIHOIO TIOJIOKEHHSI CYTI00a 3MIHIOETBCA TOBXKKHA M’ s31B. CHiia K,
AKa BUABIAETHCA M SI30M, 3aJCKHUTh Bil WOro MIOBKUHU. BBaxaiooTh, 10
MaKCHMaJIbHA CHJIA, IKY MOYE MPOSIBUTH M’ 3, 3MEHIIIYETHCS TPOTOPIIIIHO KBAIPATy
3MEHIIICHHS WOTO NOBXWHU. HaliMeHI1 BETWYMHU CUIU M’SI3 BUSIBIISE TIPH CBOEMY
HaHOUTBIIIOMY CKOPOYCHHI.

/Jlpyea: 3MiHa TIIeda CHJIM TATH M’si3a BITHOCHO Oci oOepTaHHs. Bigomo, mo B
MEXaHiIll MIeYeM CHJIM HA3MBAETHCS HAWKOPOTINA BIACTaHb (IEPICHAUKYJIISP) BiJ OCi
obOeptanHs a0 diHil nii cumu. [IpuramanHe 11 pyXOBOTO amapary JIIOJAWHHA OJIM3bKe
KpIIJICHHS M S31B 70 OCi OOepTaHHS CHPUYMHIOE T€, MO0 B OUIBIIOCTI PyXiB
JIOCSITAETHCS MepeBara y MIBUAKOCTI Ta BIJICTaH1 32 paXyHOK BTpaTH B CHJIL.

Akmio Hatar m’s3a Oylne OJHAKOBUM, TO MPHU 3MIHI KyTa cujia Jii MOXKe
30UTbIIIYBAaTHCSl 200 3MEHIIYBATHCS B 4 pa3u.
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Tpenepu NoBUHHI 100pe 3HATH, SIK 3MIHIOIOTHCS CHJIA /i1 CIOPTCMEHA B PI3HUX
Mo3ax Horo Tina y 3MarajJbHOMY pyci, — 0€3 IIbOr0 HE MOXXHa 3HAWTHU HaWKpaIIui
BapiaHT TEXHIKHU.

[Ipu BHOOP1 CHUIOBHUX BIIpaB MEPII 3a BCE MOTPIOHO MEPEKOHATUCA B TOMY, L0
BOHU aKTHBI3YIOTh CaMe Ti M f3H, CHIIy SIKUX NOTP1OHO 301utbuTH. [Ipn boMy BapTo
mam’sTaTd, 10 HAWMEHINI 3MiHU MMO3HW TiJIa MOXYTh CIIPUYUHU T€, 10 aKTUBHUMH
CTaHyTh 1HILI FPYNHU M’ 531B.

[Ipu oxHakoBii cuil Jii Ta pi3HUX MO3aX BEIIMYMHHU CHJI 1 CUJIOBUX MOMEHTIB
MOXYTh OyTH PI3HMMH B OKpemux cyriob6ax. [Ipu HenmpaBuiabHO 0OpaHiil mMo31 cHIIA
MOXXYTh CTaTU HACTUIBKU BEJIMKUMU, IO MPU3BEAYTh 10 TpaBMU. Taki HeOe3meuHi
MO3U Tijla HAa3WBAIOTh KPUTHUYHUMU. [IpM TpaBWIIBHIA TEXHIIli BUKOHAHHS BIIPAaBH
CIIOPTCMEH YHUKA€ KPUTUYHUX I103, TOOTO HE TMEpeBaHTAXKye M S3U 1 3B SI3KU
Cyrio0is.

Tonoepaghis cunu. CiBBIIHOIICHHS MaKCUMAJbHOI CHUJIU A1l PI3HUX M’ S30BUX
rpyn gictano Ha3By Tonorpadii cwm. Buznauntu tonorpadito CHIIM JIOJIUHA MOXKHA
IIUISIXOM BUMIPIOBaHHS CWJIU 11 M’ SI30BHX T'PYIL.

VY mrogei, skl He 3aliMalOThCA CHOPTOM, SIK TMPABHIIO, Kpalle pPO3BUHYTI
aHTUTPABITALIITHI M’ 53U (PO3TMHAY1 CIIMHY 1 HIT, 3THHAY1 PYK).

VY cnoprcMeHiB Tornorpadis CHIM 3aJIEKUTh Bl CHOPTUBHOI criemianizamii. Y
0araThbOX BHJAX CHOPTY BHUSABJICHO MPAMY 3aJCKHICTh MDK TTOKa3HUKaMH Tororpadii
CWJIH 1 CIIOPTUBHUM PE3YJIbTATOM.

HenpaBunbna Ttomorpadis CuiIM MOXKe  MEPEIHIKOIKATH  OBOJIOJIHHIO
paIliOHAJIbHOI0 TEXHIKOI0 HaBiTh TOJl, KOJM CHJa OKPEeMHX M’ S30BUX TPyl €
JOCTaTHBOIO JUIsl YCHIIIHOTO HaBuaHHs. Hampukiaa, moyaTrkiBUsSM Yy IITOBXaHHI
sapa, y SKHX CWIa PO3TMHAYIB PYK BIJHOCHO IEpeBaka€ CUITy HIDKHIX KIHI[IBOK,
BaXKO HABUATH PAIllOHAIBHOI TEXHIKM IITOBXaHHSI. BOHM HaMararoTbcs BUKOHATU
BIIpaBY TMEPEBAXHO 3a PAXYHOK pyXy TMOIMITOBXOBOI PYyKM ¥ HEIOCTaTHHO
BUKOPHUCTOBYIOTH MOTY>KHI M’sI3H1 HIT 1 TyJTyOa.

Illsuoxicms — 11 3MATHICTH JIIOAWHA BUKOHYBAaTH PYXOBi Jii B MiHIMaJbHHIA
JUTSL TaHUX YMOB MTPOMDKOK 4acy.

Buninstore Tpu OCHOBHI (€JI€MEHTapHi) PI3HOBHIU MPOSBY IMIBHIKICHUX
aKocTel: 1) MBHIKICTP OJWHOYHOTO PYyXy; 2) YacToTa pyxiB; 3) JNATEHTHUH dac
peakmii. MK TMOKa3HMKaMHU MIBUJIKOCTI OJAMHOYHOTO pyXy, YacTOTH PYXiB 1
JATEHTHOT'O dYacy peakilii y pi3HUX JIoJed Kopemsiis He3HayHa. EnemeHTaphi
PI3HOBUIM INBUIKICHUX SKOCTEH BITHOCHO HE3aJekHI OIWH Bim omHoro. Ha
MPAaKTUIll JOBOAUTHCS, SK TMPaBUJIO, CTUKATHCS 3 KOMIDIEKCHUM TIPOSIBOM
MIBUAKICHUX sIKOCTeH. Tak, Mmij Jyac CIPUHTEPCHKOTO OIry pe3yiabTaT 3aJeKUTH Bif
qacy peaxilii Ha CTapTi, MBUIKOCTI OKPEMUX PYXIB 1 4aCTOTH KPOKIB.

VY pyxax IUKIIYHOTO XapaKTepy NIBUAKICTh TMEepecyBaHHS Oe3MmocepeHbo
BU3HAYAETHCA YAaCTOTOI PYXiB 1 JIOBKHUHOK KPOKY (a JOBXHHA KPOKY, CBOEIO
Yeproro, 3aJCKUTh Bil JOBKHHH HIl, CWJIA W TEXHIKM BIJIITOBXYBaHHA). 3
MIJBUIIIEHHSM CIIOPTUBHOI KBamidikamii oOugBa KOMIOHEHTH, $KI BH3HAYAIOTh
IIBUJIKICTh MEPECYBAHHS, K MIPABUIIO, 30UIbIIYIOThCS. [IpoTe B pI3HUX BUIAX CIIOPTY
no-pizHomy. Hampukmaa, mig wac Oiry Ha KOB3aHaX OCHOBHE 3HA4YEHHS Mae€
30UTBIIICHHS JOBXHUHH «KPOKY», a B TJIaBaHHI — 00MIBa KOMIIOHEHTH.
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Junamixa weuoxocmi. JIMHAMIKOIO MIBUIKOCT1 HA3UBAIOTHCS 3MIHH IIBHUIKOCTI
PYXOMOTO Tija.

VY cnopTi ICHYIOTh /IBa BUIW 3aBJaHb, SIKI BUMAaratoTh MPOSIBY MAaKCUMaJlIbHOI
MIBUAKOCTI. Y TEPIIOMY BHUNAAKY HEOOXiTHO TMPOSIBUTH MAaKCUMAaJIbHY MHTTEBY
IIBUJIKICTh (CTPUOKH — MOMEHT BIAIITOBXYBAaHHS; METAaHHS — MPU BUITYCKY CHapsa);
JUHAMIKY IIBUAKOCTI MPHU I[bOMY 00HMpaEe cam CHOPTCMEH (BiH MOXE pO3MOYaTH pyX
OUTbII TOBUIBHO a00 3K CTPIMKO). Y JpyroMy BHUIAJKYy HEOOXIIHO BUKOHATH 3
MaKCHUMaJIbHOIO IIBUJIKICTIO (32 MIHIMAJIBHUH Yac) yci pyXu (COPUHTEPChKUM O1r).

Yumaio pyxiB, sKI BUKOHYIOTbCSI 3 MAKCUMAJIbHOIO IIBUAKICTIO, CKIIAJAIOThC
3 1BOX (ha3: 1) 301IbIICHHS MBUAKOCTI (CTAPTOBUMA PO3TiH); 2) BiAHOCHA cTa0LIi3aIlis
MIBUAKOCTI. XapaKTepUCTUKOI TIepiioi (a3 € crapToBe MPUCKOPEHHS, IPyroi —
JTUCTaHIlIHA MBUAKICT. [l XapakTepuCTUKHU BIIHOCHO He3alekHI. Mo)XHa Matu
n00puii CcTapTOBUN PO3TIH 1 HEBUCOKY JAUCTAHIIMHY IIBUJKICTH 1 HaBNaku. B omaHUX
BUJAX CIOPTY TOJOBHUM € CTapTOBE MpPHUCKOpeHHs (OackerOoJ, TEeHIC, XOKei), B
IHIIMX BaXXJIMBA JUIIE JMCTaHIIMHA MIBHAKICTh (CTPUOKH Yy JOBXHHY), B TpPETIX
BaXJIMBUMU € B1 (pa3u.

lllsuoxicms  3minu  cunu  (epadienm  cuau).  CIOBO  «IIBUJIKICTHY
BUKOPUCTOBYETHCS ISl BU3HAYCHHS HE JIUIIC MIBUIKOCTI 3MIHU ITOJIOXKEHHS Tijla abo
HOro 4acTHH y IpOCTOpi, ajie ¥ MIBUAKOCTI 3MIHU 1HIIUX MMOKAa3HHUKIB, 30KpeMa CHUIIH.
I'panmieHT cumu € ayke BaKJIMBUM IIPU BUBUCHHI PYXiB, J€ HEOOXITHO BUSBISATH
BEJIMKY CHIIy B HAWKOPOTIIUN Yac — «BUOYXOMM.

['panieHT cuiin HeOAHAKOBUN B pi3HUX (azax pyxy. Sk mpaBuio, Ha MOYATKY
PYyXy BiH OUIBIIWN, HIK HaNpuKiHIll. ToMy, 3a3BU4ail, BU3HAYAIOTh HE 2pAOicHmM CUlU
— BIJTHOIIEHHS 30UTBIIEHHS CHWJIM JIO IHTEpBally 4Yacy, 3a SKHU Ie 30UIbIICHHS
BiIOYJIOCS, @ OOUYUCITIOITh WUBUOKICHO-CUNOBULL THOeKC — YacTKa BiJl MOy PI3HUIII
MDK MaKCHUMaJbHUM 1 MIHIMQJIBHUM 3HAUYCHHSIMHU CHWJIHM, IO BUSBJISETHCS, Ha
BEJIMYMHY YacOBOI'O IHTEpPBaIY, 3a SKMM I 3MiHA BigOynacs. Yum BHINOIO €
IIBUIKICHO-CUJIOBA ITIATOTOBJICHICTh, TUM OUIBIINN IIBUAKICHO-CHUJIOBUI I1HJEKC,
TOMY IO BEJIMKA CHJIA JOCITAETHCA 32 KOPOTIIHIA yac.

IIpu BuKOHaHHI 0araThoX (PI3MUHHMX BMIPAB JOBOJHUTHCS MEPEOOPIOBATH CHITY
Baru CBOTO Tima. Y IIUX BUMAIKaX HAHOLIbIIT iHPOPMATUBHUI IMOKA3HHUK IIBUIKICHO-
CUJIOBUX SKOCTEH — HE MIBUAKICHO-CHJIOBHH 1HACKC, a KoeghiyicHm peakxmusHOCHi.
KoedimieHT peakTUBHOCTI JOPIBHIOE MIBHUAKICHO-CHJIIOBOMY 1HJEKCOBI, MOAUICHOMY
Ha Bary Tija.

7. Biomexanika criiikocTi. CTIMKICTB 1HOJII PO3TJISAAIOTE SIK CAMOCTIHHY PyXOBY
aKicTh. [le Mae ceHe, OCKUIbKM OlOMEeXaHIYHI MEXaHI3MH CTIMKOCTI BIIPI3HAIOTHCS Bif
THX, $KI 3a0€3MeUyi0Th BHCOKY BHUTPHBAIICTh, CHIY, IIBUAKICTh, THYYKICTH 1
CIPUTHICTb.

B ocHOBi CTiiiKOCTi, fIK 1 B3araji B OCHOBI KOOpJWHAIlI PYXIiB, JIEKHUTH
MPUHIIAI 3BOPOTHOTO 3B'S3KYy. BiIXuieHHS BiA CTIHKOTO TOJOKCHHS BUKJIMKAE Iii,
CIPSIMOBAaH1 Ha 3ano0iraHHs BIAXUICHHIO.

Optorpagny (BepTHKajdbHY) MO3y JIOJAMHM 1 CTIMKICTh B IHIIMX T03aX
3a0€3MeuyI0Th TPH JIAHIFOTH 3BOPOTHOTO 3B'SI3KY:

1) 3aMuKaeThCA yepe3 LEHTP PIBHOBArd y BHYTPIIIHBOMY BYCI;

2) 3aMHKArOTHCS Yepe3 30pOBHUIA aHATI3ATOP 1 IMOB'SI3aHKH 13 30BHIITHIMU OPIEHTUPAMH,
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3) KiHEeCTeTUYHUM (3aCHOBAHUM Ha BIAUYTTAX MOJOKEHHS BIACHOTO Tila B
MIPOCTOPI), BIH 3aMUKAETHCS YEpe3 MPOIPIOPELETITOPH M'SI31B.

VYci Tpu Ha3BaHi cucTeMH CTaOLII3allli MO3U AiI0Th OJIHOYACHO, 1 BIIXWJICHHS
Mo3u Bl OOpaHOi BUSBISAIOTBCS M yCyBAalOTbCS TUM IIBHUJLIE, YAM Kpalluil CTaH
HEpBOBOI cucTteMu. OYHKIIOHYBAaHHS CTA0LII3yIOUMX CUCTEM BHUSIBISETHCS B TPEMOPI
(MUMOBUIBHMX KOJMBAaHHAX) JIaHOK Tina. Yacrora Tpemopy THM BHINA, a OTXKe,
aMIUTITYJa TUM MEHIIA, YAM Kpamia (pi3uyHa, TeXHIYHA, a TaKoXX ICUXOJOriyHa
MIJTOTOBJICHICTD JIFOJIUHHU.

Bunukae numanus:

YoMy B3HIIKEHHS YacTOTH TPEMOpPY 3aKOHOMIPHO 3YMOBIOE 301LTBIICHHS
aMIUTITYIqd 1 pOOUTH TPEeMOp BUAMMHUM (K 1€ BHUSBISETHCA TMPU E€MOIIIHO
30y/I’KEHOMY CTaHI1 Ta JIEIKUX 3aXBOPIOBAHHSX)?

Ane CTIMKICTh BU3HAYAETHCA 1 CYyTO MEXaHIYHMMHM YMHHUKamMu. Tak, BUXiZ
BEPTUKAJIbHOT MPOEKI[li 3arajJbHOrO LIEHTpa Mac Tila 3a MEXI IUIONIl ONOopHU
NPHU3BOAMTH JI0 TIAAIHHS.

3aranibHe TIPaBWJIO 3BYUYUTh TaK: Mo 30epieae cmilike NOJIONCEHHS 3a YMOBU,
wo cyma Oilo4UX HA HbO2O CUL OOPIBHIOE HYIIO [ CYyMA iIX MOMEHmi8 MAaK Ccamo
OOPIBHIOE HYTIO.

8. biomexaniuni TpeHaxepu. Tpenasicepom HA3UBAETHCS  TEXHIYHE
NPUCTOCYBaHHS, IO JIO3BOJSIE B IITYYHO CTBOPEHHX YMOBax YAOCKOHAIIIOBAaTH
TEXHIKO-TAKTUYHY MaHCTEPHICTh 1 PO3BUBATH PYXOB1 SKOCTI.

[Ipu xoHCTpyrOBaHHI ¥ MiA00P1 TPEHAXKEPIB JJISI PO3BUTKY PYXOBUX SKOCTEH 1
TEXHIYHOT MITOTOBKH MOTPIOHO MparHyTH 10 TOro, MO0 BUKOHYBaHA Ha TpPeHaXepi
1 OCHOBHa 3MarajibHa BIpaBa OyJW OJHAKOBUMHU 3a TOMHOTpadi€io MpaIforounXx
M’sI31B, 32 BIJHOCHOIO TOTY)KHICTIO 1 XapaKTEpPOM 30BHIIIHBOTO OMOPY. 30BHIIIHIN
OTIip MOXE 3aJ]aBaTHCS CHJIAMHU HEOJHAKOBOI (Di3WYHOT MpHUPpOAU. 3aJIEKHO BiJl I[HOTO
Pi3HI TpeHaXKEPH MPHUIATHI U ONTAHYBAHHS PI3HUMU CIIOPTUBHUMH PYXaMHU.

3nauenns 3auamo Ha mpenadcepax. IHTEHCUBHICTh CyYaCHOTO >KUTTS BUMArae
TaKAX K€ aKTUBHUX METOJIB KOMIIEHcAIlll HecTayl M’ SI30BUX HABAaHTAXXEHb. AJKE
HEBUITQIKOBO B YMOBaX HayKOBO-TEXHIYHOTO IPOTPECY 31 BCIEIO TOCTPOTOO IMOCTAJIO
MUTaHHS, K 30epertd (i3MYHY aKTUBHICTh, YMM 3aMOBHUTH HECTady PYXIB TPH
MIHIMaJTbHUX BUTpaTax 4acy, 3peuiTor, 3p00UTH TpeHYBaHHS I[IKaBUMHU.

Ycim Bimomo, mo 3aiMatucs (PI3UYHUMHU BIpaBaMd MOXHA HE JUIIE Ha
CTa/IlOHaX, y CIOPTHUBHUX 3ayiax abo mpocto Heba. OcTaHHIM YacoMm Bce Ouibie
JOJIeH 3aiiMalOThCsl Ha TPEHaXKepaxX y JOMAIIHIX YMOBax a00 B TPEHAXKEPHUX 3ajax.
[HIupokoMy pO3MOBCIOKEHHIO JaHOT ¢GopMu 3aHATh (GI3SUYHHMH  BIPaBaMU
MepPENIKoKae HeO0OI3HAHICTD JIFOJICH MO0 MOYKJIMBOCTEH <JIOMAIIIHIX CTaJiOHIBY 1
HEJIOCTaTHS KIIbKICTh KBaliikoBaHuX (axiBIliB, SKi TOTOBI HaJaBaTH HACEICHHIO
HEOOXiTHY MeToInuHy Aomomory. He BumagkoBo 42% HaceleHHs 3TiHO 3 aHKETHHM
OMUTYBaHHAM HE MOXYTh CaMOCTIHO OBOJIOAITH BIpaBamu, 62% — He 0axarTb
CIelIalbHO 3aMaM’ sITOBYBaTH BIpPaBH, a 77% — BIAMI4atOTh BIICYTHICTh MO3UTUBHUX
eMOIId MiA Yac CaMOCTIHOrO BHUKOHAHHS 3arajJbHOPO3BUBAJIBLHUX  BIIPAB.
JlonoMorTu BUPIMIUTH AaHy Ipo0aeMy MOBUHHI (DaxiBIll B rainy3i Gi3U4HOT KyIbTypH
1 cnopty. 30Kkpema, BUUTENb (I3UYHOI KyJIbTYpU IIiJI 4Yac 3aHATh WIKOJSIPIB Ha
TpeHaxkepax abo B XOJl CHUIKyBaHHs 3 OaTbKaMU Y4YHIB MOK€ HaJaBaTH METOJMYHI1
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pexomenaanii. OkpiM TOro, BUMTENb (PI3MYHOI KYyJIbTYpH, B HaBUAJIBHOMY 3aKJIaji
SIKOTO, SIK TPaBUIO, € O3J0pOBYl TPEHaXEpH, 3000B’SI3aHUN 3HATH OCOOJIHMBOCTI
oprasizallii 3aHsTh Ha TPEHaXKEpaXx.

Tpenasicep — TexHiuHMi Tpwia] (MPUCTOCYBAaHHS), KWW MPU3HAYCHUH s
PO3BUTKY Ta BIOCKOHAJICHHS PYXOBHUX SKOCTEH, MPOQECIitHO-TPUKIIATHUX HABUIOK
Ta yMIHb, MIJIBUILEHHS Mpale3JaTHOCTI OpraHi3My, a TakoXX MEAUYHOI peaduriTarii
(MexaHoTeparii).

Tpenaxepu, siki BUKOPUCTOBYIOTh 3 O3/J0POBUOI0 METOI), OCTAHHIM YacoM
OTpUMald  IIMPOKE pO3MOBCIOJKEHHA. IX 3aCTOCYBaHHSA J03BOJIAE ICTOTHO
PO3IIMPUTH BaplaTUBHICTH 3aCO0IB 1 METOIB (PI3UYHOT KYJIbTYpPH W MIABULIUTH TPU
IIbOMY iX 0370pOBYy €(EKTHUBHICTb. TpeHaXepu CHPUAIOTh IO3UTHBHIN
MICUXOEMOIIIHIM MOTHUBAIIIT 3aTy4eHHs 10 (PI3UUHOT KYyJIBTYpPH 1 MACOBOTO CIIOPTY.

MOXIHUBICTh CYBOPOTO 03YBaHHS (PI3UYHOTO HAMPYKEHHS 1 CIPSIMOBAHOIO
BIUTMUBY Ha TMEBHI M’S30B1 TPYIU J03BOJISE 3a JOIMOMOIOK TPEHaXKEpIB BHOIPKOBO
BIUIMBATH HA CEPIICBO-CYJIWHHY, TUXaJbHY ¥ HEPBOBY CHCTEMH, OIOPHO-PYXOBUMH
anmapar. Yepe3 1€ BOHM PEKOMEHAOBaHI B MPO(UIAKTUUYHUX Ta JIIKYBaJbHUX IUIIX
IpH IIIEMIYHUX XBOpOOax ceplis, rnepToHIYHIi XBOpoOi, BEreTo-CyIMHHIN AUCTOHII,
XpOHIYHUX HecneuIUHUX 3aXBOPIOBAHHSX JIET€Hb, apTPUTAX, apTPO3axX TOIIIO.

Menuko-eKOHOMIYHA 3HAYUMICTh TOJAJIBIIOTO  PO3BUTKY TPEHAXKEPHOI
TEXHIKK B YMOBax 3pOCTAIOUOro TIOMUTY HACEJIeHHA, BHUCOKa €QEeKTUBHICTh ii
3aCTOCYBaHHS JO3BOJIIE€ PO3TISIATH TPEHAXEPU SK OJIWH 13 3ac00iB 3MIITHEHHS
3JI0pPOB’ s, 3HIXKEHHSI 3aXBOPIOBAHOCTI Ta IMiJIBUILIEHHS MPOIYKTUBHOCTI MpaIfl.

Huni Benuke 3HaY€HHS HAJAETHCS MOUTYKY HOBUX (POPM MPOBEEHHS 3aHSTH 1
METO/IB HaBUaHHS, 3aCTOCYBaHHS HECTaHAAPTHHX 1 PI3HOMAHITHUX IIJIXOdIB B
opraHizamii poOOTH IIOAO TIABHUINCHHS AaKTUBHOCTI IIKOJAPIB Yy HaBYAIbHIN
JISUTBHOCTI.

OmuuM 31 NUIAXIB € BOPOBQDKCHHS B HABYAJIBHHN TIPOILIEC TPEHaXKEPIB.
Hanpuxman, C.}O. ban6enko, B.I. CemepeHChbKkHI, BAKOPUCTOBYIOUH TPEHAXKEPH Ha
ypokax (i3U4YHOI KyJIbTypH, 3HAHOMIIATH Y4YHIB 13 MPUHIMIAMU CKJIQJaHHS HOBHUX
BIIpaB Ha TpPEHa)Xkepax 1 B Takui cmoci0 3amxydyaroTh JiT€Hd 10 PO3POOKH HOBHX
KOMITIEKCIB (pi3UyHUX BmpaB. Taka ydacTb AiTe pPOOUTH TpEHaXKEPH OIHUM i3
HalyMIOONEHINUX CHApSAIB 1 BUXOBYE IHTEPEC JI0 CUCTEMAaTUYHUX 3aHITH 1 3MICTY
YpOKy (Hi3UYHOT KYTbTYpH.

3aHATTS Ha TpPEHaXKepax pPi3HOOIYHO BIUIMBAIOTH HA OPraHi3M, IO JI03BOJISE
BIIHECTH X J0 BaXKJIMBHUX 3ac00iB (i3udHOTO BIOCKOHaNeHHsS. [Ipore cmenmdika
(G13MYHOTO HABAHTAKEHHS (BHCOKA IHTEHCHBHICTH, HATYXXYBaHHS 3 ITIIBUIICHHIM
BHYTPIIIHBOTO TPYJHOTO 1 YEPEBHOTO THUCKY, JIOKAJTbHE M S30BE HAMPY>KEHHSI TOIIO) 1
eMoriitHnii (QOH 3aHATh, SAKUH TMPUXOBYE OO €KTUBHI O3HAKHM BTOMHU, MOXKE
CIpUYMHUTH (HI3UYHE MEePEHANPYKEHHS 1 IepeBTOMY. TOMY KOXKEH, XTO 3aiMa€ThCs
Ha TpEHaXkepax, MOBWHEH OyTH OOI3HAHUM 13 TpaBUJIAMHU iX BHUKOPHUCTAHHS,
MIPUHIIMIIAMH PETYJIFOBAaHHS HAaBAaHTAKCHHS 1 CKJIQJIaHHS 1HAWBIAYyATbHUX KOMILJICKCIB
G13UYHUX BOpaB, yMITH 3A1MCHIOBATA CAMOKOHTPOJIb 1] Yac 3aHATh HA TPEHaXEpax.

Buou mpenaoicepis. 1lpu npoBeaeHH]1 TOCTIIKEHb (PI310JIOTTYHUX PEAKIIA Y
1a00paTOPHUX YMOBAX, HEOOXITHO KOHTPOIIOBATH BEIUYUHY (DI3UYHOTO 3yCHILIA
BUNPOOYBAHOIO JJIs TOTO, 100 3a0€3MEeUUTH BU3HAYEHY NOCTIHHY 1HTEHCHUBHICTD



56

poGotu. Sk mpaBmIIo, 1€ 3AIHCHIOETHCS 3a JOMOMOToi0 epromeTpis. Epromerp (rpeir.
epeo - poboTa; memp - Mipa) SBIs€ COOOI0 MPUIIAJ, IO J03BOJISIE KOHTPOJIOBATH
(cranmapTu3yBaTH) 1 BUMIPIOBAaTH KUIBKICTh Ta IHTEHCHUBHICTh (Pi3UYHOI pOOOTH,
BUKOHYBAHOI JIIOJUHO0. PO3riisHEMO JesKl NpUKIIaIu.

Benoepzomempu.

TpuBasmii d9ac BeloeproMeTpu OyJad OCHOBHMMH  TPWJIAJIaMH,  SKi
BUKOPUCTOBYBAJIM IS TECTyBaHHA. HWHI iX IIMPOKO BUKOPUCTOBYIOTH SIK TIPH
TOCIIDKCHHX, TaK 1 B ymMoBax KimiHiku, xoua B CIIIA HamiTHiacs TEHICHIIIS 1O
BUKOPUCTaHHsI TpendaHiB. BukoHnyBatu poOOTy Ha BelloeproMerpi MoxHa abo y
BEPTUKAIBHOMY MOJIOKEHH1, a00 B TIOJIOKEHHI JIe)Kayu Ha CIIHHI.

Y BenoeproMerpax 3BUYAHHO BUKOPHUCTOBYETHCS OJWH 3 YOTHPHOX BHIIB
omopy: 1) MexaHiyHe TepTs; 2) eJeKTpuuHMi omip; 3) omip mnoBitps; 4)
riIpaBIIYHUHN OMIp PIAVHMU.

Benoepecomempu ~ maioms  HU3KY ~ nepeéae  TOPIBHSHO 3 IHIIUMH
eproMeTpuYHUMH TpwiagamMu. [Ipu poOOTI Ha BeIOSProMeTpi BEpPXHS 4YacTHHA
Tyny0a NMPaKTHYHO 3AHIIAETHCS HEPYXOMOIO, IO TO3BOJISAE 3 OLIBIIO TOYHICTIO
BUMIPIOBATH THUCK KPOBi, a TaKOX IIOJICTIIYE TPOIEC Y3ATTA NPoO KpOBI IpH
¢13uuHKX HaBaHTaKEeHHAX. OKpIM TOro, IHTEHCUBHICTh pOOOTHU MPH MEIATIOBAHH] HE
3aNeXuTh Bi Macu Tina. Lle BaximMBO mpu BuUBYEHHI (i310JIOTTUHMX pPEAKIIA Ha
CTaHJApPTHY IHTEHCUBHICTh poOOTH (BUXIAHY MOTYXHICTh). Hampukmnan, sSKmo Bu
BTpaTWiIu 15 (yHTIB Macu, pe3yJbTaTH, OTPUMaH1 NpH TECTyBaHHI Ha TpeadaHi,
BUSIBIIATHCSI HEMOPIBHIHHUMHU 3 pe3yJibTaTaMH, OTPUMAaHUMHU 10 TOro, SK Maca
BaIllOTO TUJIa 3MEHIIMIACS, OCKUIBKHM (Di310JI0TIUHI peakilii Ha 3a7aHy IIBUIKICTH 1
HaxWJI Ha Tpea0aHi 3MIHIOIOTBCS 3aJIeKHO Bif Macu Tina. Ilicims BTpatw macu BH
3MOKE€T€ BUKOHATH MEHIIUN 00CAT poOOTH, HIK KOJIUCH, TIPU CTajii IIBUIKOCTI Ta
Haxuiy. o cTocyeThcs BenmoepromMerpiB, TO TYT 3MEHIIEHHS Macu Tijda He
HACTUIBKH CUJILHO 3MiHIOE (D1310JI0T1UHY PEaKIlito Ha CTaHAAPTHY MOTYKHICTb.

Bapro 3asnauntH, 10 6Geroepeomempu maromv I Heooniku. Km0 BU
HEPETYJISIPHO TPAIIOETe Ha BEJIIOSPTOMETPi, M’S3M BaIlllMX HIr, IMOBIPHIIIE 3a BCe,
CTOMJISITBCS paHimie, HiK Tuto. Kpim Toro, mikoBi (MakCUMasibHi) MOKa3HUKU JCIKUX
¢G131070TIYHUX TEePEeMIHHMX, OTPUMAaHUX NpH poOOTI HA eproMerpi, Yacro
BUSBIISTIOTHCS HIDKYE BiJ] ITUX K€ MOKa3HUKIB, OTPUMAHUX MPU BUKOHAHHI pOOOTH Ha
tpendani. Ile Moxxe OyTr 00yMOBJIEHO JTOKAJLHOIO BTOMOIO HIT, CKYITYEHHSIM KPOBi B
HOTax (MEHIa KUTBKICTh KPOBI TIOBEPTAETHCA J0 CepIsi) a00 THM, 10 TIPH POOOTI Ha
BEJIOEPrOMETpi Oepe y4acTh MEHIIIE M 31B, HIK P BUKOHAHH1 pOOOTH HA TpeabaHi.

Tpeominu (mpeobanu,).

Tpeominu € epromerpaMu, SIKI CbOTOJHI KOPUCTYIOTHCA IIMPOKOIO
MOMYJISIPHICTIO cepes] JOCTITHUKIB 1 JIikapiB. MOTOp 1 cucTeMa POJUKIB MPUBOJSTH Y
PYX BEIUKY KOHBEEPHY CTPIUKy, Ha fKiii BUNIPOOyBaHUN MOXe a0o WTH, a00 OIrTH.
JloBxknHa 1 mpuHa ii MOBMHHI BIAMOBiIAaTH po3MipaM TiTa 1 JOBXKWHI Kpoky. Ha
3aHaATO BY3bKMX a00 KOPOTKMX TpeAMUIaxX MNPAKTUYHO HEMOMIMBO 3AIMCHUTH
TECTyBaHHS CIIOPTCMEHIB BUCOKOTO KJIacy.

Tpeominu maromo pso nepesae. Ha BiIMiIHY Bii OUIBIIOCTI BEJIOEPrOMETPIB
IHTEHCUBHICTh POOOTHM Ha TpeAMLUIAX HE MOTPIOHO KOHTPOJIIOBATH: SKIIO BH HE
MIATPUMYETE HIBUIKICT, PIBHY IIBUIKOCTI PyXy CTPIYKH, BU HOMPOCTY <«3IAIETE) 3
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HbOro. XoJp0a Ha TpeAMLIl € MPUPOJHUM BUAOM JISIIBHOCTI, TOMY MPUCTOCYBAaTUCS
10 HE1 JJOCHUTH JIETKO, JJIsl LIbOro MoTpiOHO He Outbl 1-2 xB. OKpiM TOro, NepeciuHi
JIOA  Maibke BiApa3y MAOCATaloTh MaKCUMalbHUX sl cebe  (h1310JOTTUHUX
MOKA3HUKIB Ha TPEAMLIL, Y TOM Yac sIK JIesIKi CHOPTCMEHH JOCSITal0Th OUTbIIl BUCOKUX
MOKa3HHUKIB HA €proMeTpax, 0 BIAMOBIAAIOTh iX peXUMY TPEHYBAJIBHUX 3aHATH a00
3Marasb.

Tpeominu, oonak, marome i HU3KY HeOoniKie. BoHU, K MpaBUIIO, KOIITYIOTh
JOpoXx4Ye, HDK BeinoepromeTpu. KpiM TOro, BOHM OUIbII TPOMI3NKI, JJIsi IXHBOT'O
BUKOPUCTaHHS HEOOXIJIHA €JEKTpUYHa €Heprid. Bakko TOYHO BUMIpPSATH THUCK KPOBI
i 9ac BUKOHAHHS poOOTHU Ha TPEAMLII, OCKUIBKH IIYM BiJ HOTO POOOTH YTPYIHSE
MPOCITYXOBYBaHHS 3a JJOTIOMOTOK) CTETOCKOMA. TakoX BaKKO TOYHO BUMIPSITH THCK
KPOBI1 IIpH 30UIbILIEHHI IIBUJIKOCTI pyXy CTpiuku. He MeHI BaXkko B34TH P00y KPOBI
B JIFOJIMHHU, 110 3HAXOAUTHCS HA TPEAMIIII.

ToyHo ouniHUTH (YHKIIOHANBHUNA CTaH OpraHi3My JIOAMHU HE MOXKHa,
BUBYAIOUM JIMIIE€ OAMH (PYHKIIOHAIBHUN mokazHUK. HeoOxinHe KoMIIeKCHE
BUBYCHHS (YHKIIOHATHHOTO CTaHy OpraHi3My, sik€ BKIIOYaTHME TOKa3HHUKH, IO
XapaKTepu3ylTh pi3HI (PYHKIIi opraHiB 1 cucrem opraHizmy. IIpore xomruiekcHe
BUBUYEHHS (DYHKI[IOHAJIBHOTO CTaHy OpPraHi3My BUMarae peectpaiii BeIMKOi KUTbKOCTI
PI3HOMAHITHUX TOKa3HUKIB, 3aCTOCYBaHHS SIKUX TMOTpedye JOCUTh CKIIaJIHO1
amapaTypu 1 31HCHEHHS TPOMI3IKUX MOCHiIKeHb. [Ipu 1mboMy B 6ararbox BHUAAX
CIIOPTY HE BIAEThCS 3a0€3MEUYUTH JOCTIIKEHHS B yMOBax cnenu@iyHUX HaBaHTa-
KEHb, 10 CYTTEBO 3HIKYE SKICTh OIIHKHU. JIJ1s po3B’si3aHHs 11i€i TpobieMu ¢axisiii
BUKOPHUCTOBYIOTh PI3HOMAaHITHI OpraHi3allifHO-METOIMYHI MMAXOAH, 110 J03BOJISIOThH
BUBYATH (PYHKIIIOHAIBHI MOXJIMBOCTI CIIOPTCMEHAa B CHeNU(IYHUX yMOBax,
HAOMKEHUX J10 HOTo NMpodeciifHOl TIsITBHOCTI.

Onnak OiroBi W BeJIOCProMETPUYHI HABAHTAKCHHS JAlOTh HAWTOYHIITY
iHbopMaIIiro TIpH 0O0CTEXEHH1 OITYyHIB 1 BEJIOCHIEAUCTIB, OCKUIBKH JJISI HHX TakKe
HAaBaHTAKEHHSA € crenudiyauM. ['apHi pe3ylbTaTH BIAETHCS OJEpKATH 1 MPH
00CTEe)KEeHH1 KOB3aHAPIB, JKHUKIB, QyTOOMICTIB. Y BHAAX CHOPTY, A€ NEPEBa)KHE
HABaHTAKECHHS TIOB’s3aHE 3 POOOTOI M’sA3IB  IUIEUOBOrO Tosica (TUTaBaHHS,
BECITyBaHHS  TOLIO), PE3yJAbTATUBHICTh  JOCHIIKEHb 13  3aCTOCYyBaHHSIM
BEJIOEPTOMETPUYHUX 1 OITOBUX HaBaHTAXKEHb 3HUKYETHCS.

ToMy mopyd i3 JOCHIIKEHHSIMHA B yMOBaX poOOTH Ha BEJIOEPrOMETPi YU Oiry
Ha TpeaMmini (axiBIi HaMararTbCA MPOBOAUTH JOCIIDKEHHS 1 B yMOBax
cnenupivHUX HaBaHTaXeHb. Tak, y TUIaBaHHI1 3aCTOCOBYETHCS JI030BAHE TJIABAHHS HA
MPUB’ 531 UM B TIAPOAMHAMIYHOMY KaHAJli; Y BECIyBaHHI — y MPUPOJHUX YMOBaX YH
cnemianpbHOMY  OaceliHi; B pI3HUX BUJaX OOpOThOM  BUKOPUCTOBYIOTHCS
HABaHTAKEHHS 3 J030BAHOIO KUTBKICTIO CTAHJAPTHUX KHUJIKIB MaHEKEHa TOIIO.

YacTo ouiHKy (yHKI[IOHATBHUX MOKJIMBOCTEN CIIOPTCMEH 1B 31MCHIOIOTH HE 32
MOKa3HUKAMH, 3aPEECTPOBAHUMU T 9ac poOOTH, a 3a PEaKIlisIMU HAWBaKIIUBIIIAX
(YHKIIIOHAIBHUX CHUCTEM OpraHi3My B HaWOIMX4oMy BiJHOBHOMY mnepioni. Ilicis
HAMpY>KEHUX 1 TPUBAIMX HABAHTAXEHb MPOTATOM TIEPIIOi XBWJIMHHA BiTHOBHOTO
NepioAy peakxiiii Opra"izMy CIOPTCMEHIB, SIK PABUIIO, HECYTTEBO BIAPIZHSIOTHCS Bij
THUX, SIK1 pEECTPYBAIIUCH MiJ 4ac poOOTH.
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Bapro 3a3HauMTH, 110 YUM pI3HOMAHITHIIIMA XapakTep TPEHYBAJIbHOI Ta
3MarajpHOl [JISJIBHOCTI CIHOPTCMEHIB  (CKJIaJHOKOOpJAMHALIWHI BUIU  CIOPTY,
CHOPTUBHI IrpH 1 €AMHOOOpCTBa) ab0 YMOBHM, B SKHX BOHa 3A1HCHIOETHCA
(TipChKONMKHUM  CIIOPT, 000cCiei ToIo), THUM CKJIQAHINIT YMOBU HJis 300py
pi3HOO14YHOI 1H(pOpMaIlii, 10 BiTOOpakae MOKIUBOCTI €HEPreTUUHOTO 3a0€e3MeUeHHs
pobotu. B mmx ymMoBax MOBOAUTHCS CYTTEBO CIPOIIYBaTH MPOrpamy IOCIHIIKEHb,
3MEHIIYBAaTU KUIbKICTh PEECTPOBAHUX MOKA3HMKIB, IO NPU3BOAUTH 10 OOMEKEHHS
o0cAary oTpuMaHoi iHpopMariii.

Biominnicms  0300posuux  mpenadicepie  6i0 cnopmusHux I anapamis
mexarnomepanii. [IpoMUCIOBICTh HalaroJuia BUIMYCK DPI3HOMaHITHUX TpPEHaXEPiB
JUTSL 03JI0pPOBYMX LJIEH. BOHM i1CTOTHO BIAPI3ZHAIOTHCA BiJl CHOPTUBHUX TPEHAXKEPIB 1
amapaTiB MeXaHOTeparlii, Ik 32 KOHCTPYKITi€l0, TaK i 32 METOAMKOIO BUKOPUCTaHHSI.

VY cHopTHBHINA MPAKTHUII TPEHAKEPH BUKOPHUCTOBYIOTHCS JUIS BIOCKOHAJICHHS
TPEHYBJIBHOTO TMPOLIECY, PO3BUTKY (I3MUHUX SKOCTEH, MOCSITHEHHS PEKOPIHUX
cnopTUBHUX pe3ynbTaTiB. Lle TpeHaxepu, skl Aar0Th 1H(OpPMAIiIO MPO TEXHIYHI
XapaKTePUCTUKH PYXiB CIHOPTCMEHA, pPO3pOOJCHI, TOJOBHUM YHHOM, JUJISI
BIOCKOHAJICHHsT Horo (i3W4HOi, TAaKTHYHOI, TEOPETHYHOI Ta TICUXOJOTIYHOT
niaroroBku. CkjaaHl IpUIaJau Jat0Th MOXKJIMBICTh HE JIMIIE CTBOPIOBATH HEOOXiTHI
NOETHAHHS PEXKUMIB POOOTH M’531B, YMOBHU JJIsi MOEIHAHOTO PO3BUTKY (PI3UUHUX
AKOCTEeHW 1 BJOCKOHAJIEHHS TEXHIKM CIIOPTHUBHOTO PYXy, aje ¥ IiJIecnHpsIMOBaHO
BIUTUBATH Ha OKpeMi M’s3u a00 M’s30Bi Tpymnu. DaxiBilli po3poOJIsSIIOTh TPEHAKEPH
JUTSI BAOCKOHAJIEHHSI TEXHIKU ¥ pUTMY CIIOPTUBHUX PYXIB, JJI HAJIATOJKEHHS PUTMIB
po6OTH M’SI31B 1 OJIMIIIEHHS MIXKM’SI30BO1 KOOpIMHAITI1.

Ha BinmMiHy Bifi CHOPTUBHUX TPEHAXKEPIB, anapaTH MeXaHOTeparlii mpu3HayeHi
JUI  TIOTNIMOJeHHs, yTO4YHeHHs [ii BmopaB. Pi3ni momudikarii amapatis, 3
BUKOPHUCTAaHHSIM AaKTUBHUX 1 TACHBHHX pYyXiB, BiOpaIi€r0 Tomo, BHOIPKOBO
BIUIMBAIOTh Ha OpPraHi3M, €(QEeKTUBHO JONOMAraroTh XBOPUM, Yy SKHX MOPYIICHUH
OINIOPHO-PYXOBHH amapar.

[onoBHMM  TpU3HAYEHHS  O3J0OPOBYMX  TPEHAXEPIB €  IIIBHUILCHHS
e(eKTUBHOCTI (hI3UYHUX BIIPAB, YiTKA I[LJIOBA CHPSIMOBAHICTH OCHOBHOI JIii BIIpaBH
Ha TpeHaxkepi, BUOIp XapakTepy 1 cmocoOy ii BHKOHAHHS O3BOJISIIOTH KEPYBATH
TPEHYBaJIbHUM IPOIIECOM, HE JOMYCKAIUH MEePEHANPYKEHD 1 TePETPEHYBaHb.

IIpasuna gizuunozco mpenysanHs Ha elOMpeHatcepi.

1. Jlo moyaTKy TpeHYBaHHS BapTO BiIPEryaiOBaTH BUCOTY CHIIHHS Tak, 100
OJlHa HOTa OyJia MOBHICTIO BUNIPSIMIICHA, & CEPEeIMHA 11 MIIOMY TOpKajacs meai.

2. BucoTta kepMa BCTaHOBIIOETHCSI TPOXH HIDKYE BiJl piBHS muiedeit. HaitOimpim
3pydHa 1032 — TPOXH HAXWIUBIIUCH yrepe (1103a BEJIOCHUIICINCTA).

Yacrora o6eprtiB meganeit mae ctaHoButr 60 yu/xB. [Ipu iHIIMX MIBUIKOCTAX
MeJJATFOBAHHS HaBEJICHI PO3PaxXyHKH TPEHYBATHHUX HABAHTAXKECHD HE JIHCHI.

4. llpm HaBiTh HE3HAYHOMY IMMIBUIICHHI TEMIEpaTypu Tila BHACITIIOK
MPOCTYJITHUX Ta IHIIUX 3aXBOPIOBaHb TPEHYBAHHS HA BEJIOTPEHAXKEP1 MPOTUIOKA3AHI.
BinHOBUTH 3aHATTA Micisd MEPEHECEHOTO I'PUIy MOKHA HE paHille, HDK yepe3 2-4
TWXKHI, aHTiHd — 3-4 TwXKHI, Oponxity ado I'PBI — 2-3 TuHi, 3amajieHHS JIeTeHb 1
rocTpux IHQEKIIMHNX 3aXBoproBaHb — 1-2 micsii, roctporo Hedputy — 8-12 Micsis,
iHdekIiitHoro TenaTuty — 8-12 MicsIiB, CTpycKy MO3Ky — 1o 1 poky. Ilpu mpomy
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BITHOBJIIOBATH 3aHATTS MOTPIOHO 3a MPOrpaMoI0 Ha CTYIIHb HUXKYE (HANpHUKIA,
0co0H 13 cepeliHIM piBHEM (DI3UUYHOTO CTaHy MICIs MEPEHECEHOTO 3aXBOPIOBAHHS ab0
TPUBAJIOI IEPEPBH 3 IHIIMX MPUYUH MIOYHHAIOTH TPEHYBATHUCS 32 IPOTPaAMOIO 2).

5. Ilicms BCTaHOBIEHHA HEOOXIAHOI MOTY)KHOCTI HaBaHTAXKEHHS i
MIABULIYIOTh MOCTYNOBO: 1-2 XB — pO3MHMHKA 3 MOTYXHICTIO HaBaHTaxeHHs 50 % Bix
HeoOX1aHOi; 1-2 XB — BUKOHAHHA POOOTH MOTYXHICTIO 75% BiI TPEHYBAJIBHOI;
3aJIMIIOK Yacy BIABOAUTHLCS HA POOOTY ONTHUMAJIbHOI OTYKHOCTI.

6. ko HaBaHTaXEHHS BHUSIBUTHCA 3aHAATO BEJIMKUM, MWOro TpPOXHU
3MEHILYIOTh. 3 MOSABOIO MiJ Yac PoOOTH YTPYIHEHOIO AMXaHHS, OOJSAX y AUISHII
ceplisi, HyJJOTH, XOJIOJHOIO MOTY, HaBaHTaXEHHS BapTO HETalHO MPUMHHUTH, JIATTH
Ha KYyIIETKY, MNPUHHATH Bajifod. SKIIO caMOMOYYyTTA MOJIMIIUTHCS, HEOOXITHO
BUKJIMKATH JIIKapSI.

HanpukiHii TpeHyBaHHS TEMIT MENaNIOBaHHS 3MEHIIYEThCS IOCTYIOBO
npotarom 1-2 xs.

Henpunyctume  TpeHyBaHHS B NPUMILIEHHSIX 13 TEeMIEpaTyporo
HABKOJIUIITHKOTO cepenoBuina Buie 25°C, Bosnorictio moHaa 50 %, 1o MICTATh T,
ra3u, MIKiJIUB1 TOMIIIKH, K1 IEPEBUILYIOTH HOPMY.

9. Ilepen TpeHyBaHHSIM HE pEKOMEHIYETbCS MUTH MIIHY KaBy, 4Yai;
HENPUITYCTUMUMH € TIPUMOM CIIMPTHUX HAIOiB, po3yMoBa a00 (i3MUHA MEPEeBTOMA,
BUKYPIOBaHHS BEJIMKOI KUIBKOCTI CUTapeT.

10. IIpu 3amoBUIBHOMY CTaHl TOM, XTO 3ailMaeTbCcs, Bele IIOJACHHHUK
CaMOKOHTPOJIIO, B SIKUH 3alMCy€ JaHl TECTYBAaHHS 3a OJHIEI0 3  EKCIPec-CUCTEM
KOHTPOJIFO 1 HE pijlie OJHOTO pa3y Ha 6 MICAIIB KOHCYJIbTYEThCA 3 JKapeM. 3
MOSIBOIO OY/Ib-SKMX BUIXWIJICHB Y CTaH1 3JI0pOB’sl HEOOX1IHO HETalHO 3BEPHYTHCS JI0
JiKaps.

? IIuranns pis CaAMOKOHTPOJIIO

1. Ha3BiTh OCHOBHI YNHHUKH BUTPHUBAJIOCTI. HaBemiTh mpukiagy.

2. 3 sxkux ¢pakmiii CKIaJaeThbcs MeXaHiuHa poOoTa, M0 3IHCHIOETHCS
JOIMHOTIO TIPH BUKOHAHHI () 13MYHHUX BIIpaB?

3. IlepeniuiTh crrocoOM MiABUICHHS €KOHOMIYHOCTI PYXOBOi TiSUIBHOCTI.

4. SIxi pyXxoBi MEPEKIIOUEHHS MOXYTh OyTH BUKOPHCTAHI /I TiIBHUIICHHS
€KOHOMIYHOCTI PYyXOBOT IISNIBHOCTI Ta MEXaHIYHOT nponyKTHBHOCTi‘?

5. VY domy momsirae CyTHICTh TPHHLHITY M1H1MyMy eHepFOBI/ITpaT?

6. TlosCHITB, IKUM YHHOM B3a€MOIIOB'SI3aH1 CHJIOB1 Ta IIBUAKICHI SIKOCTI?

7. Bin SKMX OCHOBHMX YMHHHKIB 3QJICKUTh CHJIA TSATH M'A3a ¥ cuia, SKy
JIEMOHCTPYE JIIOAuHA?

8. 3a aKuMU KpUTEPISIMU OOMPAETHCS TPEHAXKEP MJIST PO3BUTKY IMIBUAKICHUX 1
CUJIOBUX SIKOCTEH B KOHKPETHOMY BU/JI1 CIIOPTY?

9. Ski ymoBu 320€3M€4yIOTh CTIMKICTH Tina?
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[ Tema 5. Tudepenuiaabpna 6iomexanika

MeTta JeKUiHHOTr0 3aHATTA: PO3IJISHYTH 3aJE€XKHICTh PyXOBUX MOKIMBOCTEN
JOOUMHU BiO OyJOBM Tia; O3HAMOMUTHUCS 3 BIKOBUMH 3MIHAMH PYXOBUX
MO>KJIMBOCTEN JIOAVMHU; BUBYUTU CEHCUTHUBHI MEPIOJHU PO3BUTKY (DI3SUMYHHUX SKOCTEH;
HAJaTH YSABJIEHHS IPO PYXOBUH BIK 1 MPOTHOCTHYHY 1H(GOPMATHBHICTH MOKA3HUKIB
MOTOPHUKH JIFOJAUHM; PO3TISTHYTH PYXOBI NEpeBaru Jroei Mpy BUKOHAHHI MOOYTOBUX
Ta CHOPTUBHUX PYXIB.

[lnan

1. bynosa Tina Ta pyXx0oBi MOXJIUBOCTI.

2. BikoB1 3MiHH PyXOBUX MOKJIMBOCTEH.

3. CeHCUTHBHI IEPIOU PO3BUTKY (PI3UUHUX SKOCTEH.

4. PyxoBwil BIK.

5. [Ipornoctuuna iHPOPMATUBHICTH MOKA3HUKIB MOTOPHUKHU.
5.1. PyxoBi nepeBaru.

/ KiarouoBi TepMinu Ta MOHATTA: Jugepenyiarvha biomexarika, 6y0osa
mina, BIOHOCHA culd, abCoNOMHA CULd, OHMO2eHe3 MOMOPUKY, OO03PIBAHHS,
HABYAHHS, CEeHCUMUBHI nepioou, pyxoeuil 8iK, akceiepamu, pemapoanmu, r8eHIIbHI
NOKA3HUKU, OeDiHIMUBHI NOKASHUKU, PYX08I nepesdazi, OOMIHAHMHA CIMOPOHA.

JudepenuiajibHo0 0ioMeXaHiKOK HAa3WBAETHCA PO3JLT OlOMEXaHIKH, IO
BUBYA€ IHAMBIAyaJdbHI Ta TPYIOBI OCOOIMBOCTI PYXOBUX SKOCTEH 1 PyXOBOi
JISUTBHOCTI JTFOIEH.

1. bynoBa Tijla Ta pyXoBi MOXJMBOCTi. PyXoBI MOXIMBOCTI JIOJICH, 5K 1
0araTo IHIMBITyaTbHUX SKOCTEH CIIOPTUBHOI TEXHIKH, 3HAYHOIO MIPOIO 3QJIEKATh Bijl
ocobnuBocTeld OynoBu Tina. Jlo HMX HacamIiepe] HalieKaTb: a) TOTaJIbHI PO3MIpHU
TiJJa — OCHOBHI PO3MIpH, Kl XapaKTepU3yIOTh MOT0 BEIWYMHY (JOBXKHMHA Tila, Bara,
NepUMETp TPYAHOI KIITKH, TIOBEpXHS Tida TOmIO); ©O) mpomopIii Tina —
CHIBBIIHOIIEHHS PO3MIPIB OKpeMHX dYacTHH Tina (KIHIIBOK, Tyiay0a TOIIO);
B) KOHCTHUTYIIIITHI 0COOJIMBOCTI.

ToranpHi po3Mipu Tila B JIOJIeH CYTTEBO PI3HATHCA. B oqHOMY BHII CHIOPTY
(mampukian, y 60porb0i abo BaxKiid aTIeTHIll) MOXKHA BUIUIMTH CIIOPTCMEHIB 13
Baroro Tima menme 50 i Ourbme 150 kxr. PyxoBi MOMIMBOCTI IIMX CIOPTCMEHIB
Oynyth pizaumu. [Ipu omHaKOBOMY PiBHI TPEHOBAHOCTI JIIOU OUTBIIOT Bark MOXKYTh
BHUSIBJISITA OUIBINY CHITYy Ail. 3 IIMM IOB'SI3aHUM TMOJMUI HAa BaroBi KaTeropii B TaKWUX
BUJIAaX CTIOPTY, K 60poThOa, OOKC, BasKKa aTiIeTHKA.

Jlist TIOpIBHSIHHS CHJIOBMX SIKOCTEH JIFOJEW pI3HOT Baru, SK TIPaBHIIO,
BUKOPUCTOBYIOTh TIOHSTTS «8iOHOCHA CUiay, T SKUM PO3YMIIOTh BEIIMUWHY CHIIA
1ii, sKa TpUIagae Ha OJWH KimorpaMm BiacHoi Baru. Cuiy Aii, sKy CHOPTCMEH
BUSBIIIE B OyAb-SKOMY pyci, HE 3ICTaBIsAOYM 1i 3 BIACHOI Barorw, Ha3WBAIOTh
abCconOmMHOI0 CUTOIO.

BignocHa cuita = abcosroTHa cwiia / BjacHa Bara.
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VY nmronmeit oHaKOBOI TPEHOBAHOCTI, ajie pi3HOI Baru aOCOJIOTHA cujia 13
30UTBIIEHHSIM Bard 3pocTae, a BIAHOCHA 3HUKYETHCS.

[Ipu ormiHIll MakCUMalbHUX TOKA3HUKIB IHTEHCUBHOCTI JIIOACH PIZHUX
TOTAJIbHUX pO3MIpIB Tu1a Tpeba BpaxoByBaTW Te€, IO Yac BUKOHAHHA pYXIB
(HampuKIaI, OHOrO KPOKY ab0 BUIIPSMIIEHHS HOTH MPH BIJIITOBXYBaHHI, a00 HABITh
yac JAMXalbHOro ad0 CEepLEeBOro IUKIY) MPH IHIIMX PIBHUX yMOBaxX 3aJI€KUTh Bl
po3MipiB Tina. 31 30UIBLIEHHSAM JIHIMHUX pO3MIpIB TUIa Yac OKPEMUX PYXIB
30UIBIIY€ETHCA.

[Ipu xonp01 i OIry JOBXKHMHA Ta 4acTOTa KPOKIB 3HAYHOIO MipO0 OOYMOBIIEHI
po3MipaMH Tijla 1 HacaMmIepea JTOBXKUHOW Hir. Hampuknan, npu oaHAKOBIM JOBXKUHI1
T1a JITH OUIBII CTApUIOro BIKY pOOJIATH MiJ 4ac OIry KpOKM OUIBIIOT TOBXKUHU, 1110
HOSICHIOETBCS OUIBILIOIO (B CEPETHBOMY) TOBKUHOIO HIT.

[Iponop1iii Ta KOHCTUTYI[IOHATBHI OCOOJMBOCTI TUIA, K 1 TOTaJdbHI PO3MIpH,
BIUIMBAIOTh Ha BUOIp BUIY CHOPTY, BY3bKOi creriaiizaiii B MexXax AaHOro BUIY,
BapiaHTa CIIOPTUBHOI TEXHIKH, a TAKOX TAKTHKHU I y X0/l 3Maranb (HampukiIam, y
eTMHOOOPCTBAX).

Taxk, TexHika MigAOMY HITAHTU Pi3HA B aTJETIB 3 OJHIEI0 BaroBOIO KATETOPI€I0
Ta JIOBXKMHOK TiJIa, ajie PI3HUMH IPOMOPILIIMHU (JOBI'T HOTH - KOPOTKUU TyJayO abo
KOPOTKI HOTH - JOBTUW TynyO Toimio). Y GopoTh0i COPTCMEHM OUIBII HU3BKOTO
3pOCTy 100 CBOrO OINOHEHTa HE TOKa3yloThb BHUCOKOI pPe3yJbTaTUBHOCTI,
3aCTOCOBYIOYH, HAMPUKIIAJI, TAKUIA MPUIOM, K KHJIOK POTUHOM; MIPOTE KUAKU Yepe3
CIIMHY 1 MIJIXBATOM B IIbOMY BHUIIAJIKYy € OLIBII €(DEKTHBHUMU.

VY cHnopTcMeHiB BHCOKOTO KJIacy HaBiTh OKpemi ApiOHI 0COOJIMBOCTI Tija
MOXXYTh MaTH 3HaueHHs. Hampukiaa, y BaXKoaTJIETiB JOBra KHCTh JI03BOJISIE
3aXBAaTUTU IITAaHTY TpPU PHUBKY BCIMa MaJbIIMU; MPU KOPOTKIM KHCTI 3axBar
BUKOHYETBCS JIMIIE TPbOMa MaNbLIAMH, IO 3HUXKYE Horo cuiny. He BumagkoBo y
OUTBIIIOCTI PEKOPJACMEHIB CBITY B PHUBKY JOBXKHHA KHCTI TEPEBHINYE CEpPEIHi
po3Mipu. Y mpakTU4yHiA poOOTI TPEHEPU MalOTh BPaxXOBYBAaTH HEOJIHAKOBI PYXOBi
MO>KJIMBOCTI JIFOJIEH 3 pi3HOIO OyIOBOIO TiNa.

2. BikoBi 3MiHH pyXoBHX MOKJIUBOCTeH. Ownmoecenezom MOMOPUKU
HA3MBAETHCS 3MIHA PYXIB 1 PYXOBHUX MOKIMBOCTEH JIOJWHU TPOTATOM i1 JKUTTA.
HoBonapomkena quTuHa HE BOJIOMIE€ HAWMIPOCTIIIMMU JOBUTBHUMHU pyXaMH. 3 BIKOM
il pyXOoBI MOXIHMBOCTI PO3MIMPIOIOTHCA, JOCSATAIOTh MAKCUMyMYy Ta TIOCTYIOBO
3HIDKYIOTBCS B TIPOIIECT CTapiHHS.

Yoockonanenna pyxoeux moodcnuseocmetl y npoyeci 8iK08020 PO3BUMK)
8I00YBAEMbCS NIO BNIUBOM 080X HUHHUKIE — 003pisanis i HasuanHs. J[o3pieanHs — e
TeHETUYHO OOYMOBIICHE YIOCKOHAJIECHHS CUCTEM oOpraHismy. Hasuanus — pe3yiabTat
MEeJIarori9HOr0 BIUTMBY. B3aeMofis 1MX YMHHUKIB MOKE HOCUTH PI3HUH XapakTep:
HEUTpaNbHUN,  CHUHEPTiyHWH  (OJHOCTIPSAMOBaHMI)  ab0  aHTAarOHICTUYHUH
(mpotunexuuii). [lpuaomy mpu cuHEprivHid B3aemojii cymapHuil epexT OUTBIINH,
HDK cyMa e(DeKTiB BiJ] KOKHOT'O YNHHHKA.

VY niteil, MmO BUXOBYIOThCS B 3BHYAWHHMX YMOBaX, ICHYE BH3HauCHA
MOCIIZAOBHICTh OBOJIOJIHHS OCHOBHUMH pyXoBUMH Aisimu. [Ipu mocnimxeHHi
OJIM3HIOKIB YCTAHOBJICHO, 1[0 JUTHHA, SIKa 3HAXOJAUTHCS B CYCHIIbCTBI 1HIIUX JIIOJICH,
HaBYa€ThCSl OpaTH B PYKY Irpamiky, CUIITH, CTOATH 1 XOJAUTH y BU3HAUCHUU TEPMIiH
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HE3aJIEXKHO BiJl TOro, HaBYalH ii uu Hi. Lle npuknaa HelTpaapHOT B3a€MO/I1i HABYAHHS
1 103piBaHHS.

Jith, mo30aBieHl JIOJCHKOIO CYCHIIbCTBA, HE OMNAHOBYIOTH TUIOBUMU IS
JIOAVWHA BUAAMH PYXOBOI JISUTBHOCTI, HAMpPHKIIAJ] MPSIMOXOMIHHAM. ToMy dmMano
ICTOpUYHHMX CBITYEHb — HaNpuUKIajd, KuTTsA [acmapa Xay3epa — moHaka, 10 B
IUTSYOMY Billl OyB MOMIIIEHUI B OJIMHOYHY KaMepy 1, HIKOJIM He O0ayauu JIoJeH, He
BOJIOJIIB TUIIOBO JIFOJICBKUMU PYXaMH.

[legaroriunuii BIuiMB e(peKTUBHUI JIMIIE 32 YMOBH, 1110 JOCSITHYTO BU3HAYECHUI
piBEHb 3pUIOCTI OpraHi3my. Y SKHUTTI JIIOAUHU € CEHCUMUBHI nepioou — HaWOLIbII
CHOPUSITIMBI JJI1 OBOJIOJIHHSA PI3HUMHU PYXOBUMHU JIIMH a00 PYyXOBUMHU SIKOCTSIMU.
[TogibHe m0 1BOTO sABUINE iMupuHmuuey (3akapOOBYBAHHS) CIIOCTEPITAEThCA Y
TBApUH: BIANOBIIHA pyXOBa peakuis 3 ABISE€TbCA Biapa3y, HIOUTO B TOTOBOMY
BUTJISII, aje JUIle B TOMY BHUMNAAKY, KOJIH CTHUMYJ, IO BHKIMKAE II0 PEAKIIilo,
npen’ sIBISIETbCS. B CyBOPO BH3HAuUEHWUW mepion HkuTTsa. Hampukmag, kypua
HEBIJICTYITHO M€ 3a KBOYKOI a00 OyIb-SKHM PYXJIMBHM IPEIMETOM (YEPEBHKOM,
M’siueM, KIIIKOK TOIIO0), SKUW BIEpIIC MOTPANUB Yy TMOJE HOro 30py Micis
BUUTYTUICHHS 3 STATISL.

VY JIOIMHA IMIIPUHTHHT CIIOCTEPIraeThCs MPOTIATOM MEPIIUX 3-5 POKIB KHUTTS.
OCKUTbKHM IMOIPUHTHHT XapaKTEPU3YETHCS MIBUIKICTIO, TPUBAIICTIO, HEOOOPOTHICTIO 1
MIITHICTIO, TOMY Jy>K€ BaXJIMBO, II00 MIKPOCYCIIBCTBY, SIKE OTOUYE AUTUHY, OyIu
OpUTaMaHHI 3arajbHOMIOACHKI IHHOCTI (FyMaHi3M, CIpaBeIMBICTh, YECHICTh
TOIIO).

3asoanns nedazoea — nocoHamu HAB4ANbLHI 3aX00U 13 CEHCUMUBHUM NePio0oM
PO3BUMKY | MUM CAMUM OOMOSMUCS CUHEPIIZMY NPOYecié 003PIBAHHSI MA HABYAHHS.
Busnaveno, 1m0 B 111 MepioAr MOXKHA JOCATTH MO3UTHUBHUX 3PYIIEHB, 3aCTOCOBYIOUU
HaBITh HEBEJIMKUN OOCSAT TPeHYBaJbHUX BIpPaB Ha ypokax (i3WYHOI KYJIbTypH B
TIIKOJII.

3. CencuTHBHI nepioau po3BUTKY (isMuHMX sikocTeil. [lenaroriynuii BrvB
e(hEeKTUBHUI JIMIIIE 32 YMOBH JIOCATHEHHSI BU3HAUEHOT'O CTYIIEHS 3pIJIOCTI OpPTaHi3MYy.
VY KUTTI JIIOAUHU € CEeHCUmMuUeHi nepioou — HAUOUIBII CIPHUATIUBI JJI1 OBOJIOIHHS
PI3HUMH DPYXOBUMH [isiMH ab0 pyxoBUMH sKOCTsMU. [lomibHe 10 IOTO SIBUIIE
imnpunmuney (3axkapOOBYBaHHSI) CIIOCTEPIraeThCcs y TBApWH: BIANOBIIHA PyXOBa
peaxiiisi BUHUKA€E Bijpa3y, HIOUTO B TOTOBOMY BHUIJISI/I, ajie JUIIE B TOMY BHUMAJKY,
KOJIM CTUMYJI, 1[0 BUKJIMKAE IIF0 PEAKIIiio, 3’ ABJISETHCA B CTPOrO BU3SHAYCHHM MEPIoJ
KUTTSL.

VY MonuHA IMIIPUHTHHT CTIOCTEPITa€ThC MPOTIATOM MEPIIUX 3-5 POKIB KHUTTS.
OCKUTBKHM IMIIPUHTUHT XapaKTEPU3YETHCS MIBHIIKICTIO, TPUBATICTIO, HEOOOPOTHICTIO
Ta MIMHICTIO, MYy)X€ BaXKJINBO, 00 MIKPOCYCIIBCTBY, SIKE OTOYY€ NWTHUHY, OyId
MPUTAaMaHH1 3araJbHONIOACHKI I[IHHOCTI — TyMaHi3M, CHpPaBEUIMBICTh, YECHICTH
TOLIIO.

3asoanns nedazoea — NOEOHAMU HABUANBLHI 3AX00U 13 CEHCUMUBHUM NepPio0oM
PO3BUMKY I MUM CAMUM OOMOSMUCS CUHEP2I3MY NPOYecie 003PI8aAHHA Ma HABYAHHL.
JloBeneHo, 1m0 B Il MEPIOAN MOXHA JOCATTH MO3UTHBHHUX 3pPYIIEHb, 3aCTOCOBYIOUYHU
HaBITh HEBEJIIMKUW OOCAT TPEHYBaJbHHUX BIpPAaB Ha Yypokax (Pi3UYHOI KYJIbTYpH Yy
TITKOJTI.
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VY KOXHOMY BHJAl PYXOBOi [ISJIBHOCTI € BIKOBUH Jlama3oH, y SKOMY
JOCSITalOThCsl HAMBUIL CIOPTUBHI PE3YJIBTATH.

PyxoBi MOJIMBOCTI JIIOAMHU I1HTEHCUBHO PO3BUBAIOTHCS B IOHOCTI i
MOCTYIIOBO 3racaimTh y 3puioMy Biul. Jlo mMEeBHOI Mipu 1€ KOMIEHCYEThCS
TPEHYBAaHHSIM 1 JOCBIIOM, OCOOJIMBO Yy BHJAX PYXOBOI JISJIBHOCTI 31 CKIJIaJHOIO
TEXHIKOIO Ta TAKTUKOIO.

4. PyxoBuil Bik. SKIIO BHUMIPSATH PE3yJbTaTH B SAKUXOCh IIBHIKICHUX
3aBJAHHIX BEJIMKOI Tpynu AIT€Hd OJHOrO BIKY, TO MOXHA BHU3HAUYUTHU CEPEJHI
JOCSITHEHHS, K1 BOHH MOKa3yl0Th. 3HAIOYM MOTIM Pe3yIbTaTH SIKOICh AUTHHHU, MOXKHA
BCTAHOBUTH, JUIsl SIKOTO BIKY B CEpPEHbOMY XapakTEpHHUU AaHUM pe3ynbrar. Takum
YMHOM BU3HA4YalOTh pyXOBHi BiK aiteid. Hampuknan, y ctpuOkax y JOBXHUHY 3 MICUS
PI3HUM pe3yJbTaTaM BIANOBIIAE TAKUN PYXOBHIl BIK:

PesynbTat, cm PyxoBuii Bik, pOKH Ta MiCSII1
170 12 -5
180 13-4
190 14 -2
200 14 - 10

Le o3nauae, mo pezynbTar 170 cM MOKa3ylOTh AITH B cEpeAHBOMY B 12 POKIB i
5 MicsIiB, 1 HaBMaku, AITH B 12 pOKIB 1 5 MICAIIB y CepeaHROMY CTPUOAIOTH Y
noBxkuHY 3 Micug Ha 170 cM. 3BHYaiiHO, HE BC1 JITHU OJHOTO M TOTO X BIKY
MOKa3yloTh OJHAKOB1 pe3yipTaTu. JliTe#l, y SAKUX pyXOBHUH BIK BHUIIEPEIKAE
KaJICHJIapHUW, HA3WBAIOTh PYXOBUMH akxcerepamamu. JIiTeH, y SAKUX PyXOBHM
PO3BUTOK BIJICTAa€, HA3UBAIOTh PYXOBUMH pemapoanmamu. Hanpuknan, SKIo
miuTiToOK BikoM 14 pokiB 1 2 micsii crpubae y goBxkuHy 3 micid Ha 170 cMm, BiH
pyxoBuil perapaaHT (y IMid BIpaBi), a SIKIIO HOro pe3yabrar nepeuirye 210 cm —
PYXOBHH aKceyepar.

AxcenepaT B OJHHMX PYXOBHUX 3aBJAHHAX MOXYThb OyTH peTapJaHTaMu B
iHmux. Hampukmaa, auTuHa MOXKE BHIIEPEIKATH CBOIX OJHONITKIB Yy CHIIOBHX
BIIpaBaxX 1 BIJCTAaBaTH y BIpaBax, IO MOTPEOYIOTH MPOSBY BUTPUBAIOCTI abo
BnyuHOCTI. [IoBHI akcenepatu abo peTapAaHTh 3yCTPIYAIOTHCS PIAKO.

SIxo AuTHHA 3 SKOICh MPUYUHU MOTPAIUIAE€ B HECIPUITINBI YMOBH (XBOpoOa,
HEMOBHOIIHHE Xap4yyBaHHS TOIO), TO TEMMH PO3BUTKY MOTOPUKH Yy Hel
YHOOBUIbHIOIOTECS. OJHAK IMICHIS YCYHEHHS ITUX IIKIJIMBUX BIUIMBIB, SKIO BOHU HE
Oynu HaIMIPHUMH, PYXOBI MOKJIMBOCTI JUTHHH PO3BUBAIOTHCA MPUCKOPCHUMU
TEMIIaMU TakK, IO BOHA TOBEPTAETHCS, SIK y JAHOMY BHUIIAJKy TOBOPSATH, y CBIH
«kaHan po3BUTKY». [lomiOHY BIACTUBICTH JKMBHX OPraHi3MiB (BOHA CTOCYETHCS HE
TUTBKA PyXiB, aje W I1HIMMX TMOKA3HWKIB) HA3WBAIOTh TOMEOPE30M (IMiATPUMAHHS
CTaJI0CT1 B CUCTEMAX, 1[0 PO3BUBAIOTHCS).

[TuTanHs BIKOBUX 3MiH y PO3BHTKY OMOPHO-PYXOBOTO amapaTy Ta MOKa3HUKIB
MOTOPUKH y JITE€H TMMOBHHHO 3aBXXIW BPaxOBYBAaTHUCA TPEHEpOM ab0 BUHTEIEM
(G13MYHOrO BUXOBAHHS MpU IUJIAaHYBAaHHI HABaHTAXKEHHS Ta XapakTepy OOpaHUX
(G13UYHUX BOpaB JJIsl HABUAHHS PYXIB 1 PO3BUTKY (PI3UYHUX SIKOCTEH.
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JI71s1 OIIHKY PYXOBOTO BIKY pO3p00JieH1 TaOulll, B AKUX MPEACTaBICHI CEpeIH1
JUTSL TAHOTO KaJCHJAPHOTO BIKy pe3yJdbTaTH BUKOHAHHS PI3HUX PYXOBUX 3aBJIaHb.
3acTocoByrouM Taki TaOnuuUl (HANpUKIAJd, HaBYAJIbHI HOPMATHBU B IIKUIbHIN
nporpami 3 (I3UMYHOIO BUXOBAHHS), BapTO BPAaXOBYBAaTH, 10 MOKa3HUKH PYXOBOIO
BIKy B pI3HMX perioHax KpaiHu (1 B pi3HHUX KpaiHaX) MOXYTb ICTOTHO PI3HUTHCS
3aJIEKHO Bl KIIMAaTUYHUX YMOB, €THOTpa(pIYHUX OCOOJMBOCTEN, COLIATbHUX
YUHHHKIB.

5. llporHocTuyHa iHGOPMATUBHICTH MOKA3HUKIB MOTOpUKH. YacTo mocrae
MUTaHHSA TOpO Te, sKI OyAyThb PYXOBI MOKJIMBOCTI JIIOJWHU 4Yepe3 KUIbKa POKIB
(HanpuKIIaa, AWTHHU, KOJHM BOHA CTaHE IOpPOCIION0). BiAmoBicTM Ha Iie MUTaHHS
JOTIOMararoTh MaTeplaau JOCTIIKEHb CHAJKOBHX BIUIMBIB (CTIOPTUBHUX POJIVH,
OJIU3HIOKIB TOINO), @ TaKOX JIOHTITIOAHI (TOOTO TpHBAJl, MPOTITOM Py POKIB)
CIIOCTEPEKCHHS 32 MMOKa3HUKAMH MOTOPUKH JITCH.

Bik, xonu 30ilicnioembcsi npo2HO3Y8AHHS, NPULIHAMO HA3U8AMU H8EHIIbHUM.
Benuuuan moka3HUKIB, 3apEeECTPOBaHI B IIbOMY Billl, Ha3UBAIOTLCA HEEHIIbHUMU
noxasnuxamu. Ha BiaMiHy Bl HHUX Odeginimueni noka3Huku MOXHa Oyje
3apeecTpyBaTu B AedIHITUBHOMY Billl, IS SIKOro poOuThbcs mporHos. Hampuxnan,
3HAUCHHS MMOKa3HHUKIB Y AUTIYOMY Billi HA3UBAIOTh FOBEHUILHUMH, a B JOPOCIOMY —
nediHITUBHUMHU. Mipol0 MPOTHOCTHUYHOI 1HGOPMATUBHOCTI MOKA3HUKIB MOTOPHUKHU €
Koe(iIieHT KOpensIii MiX 3HAYEHHSIMHU FOBEHUIBHUX 1 JAChIHITUBHUX IOKa3HUKIB.
HaiiGinpin  ymeBHeHHII TIPOTHO3 JalOTh TMOKA3HUKH MOTOPHUKH, BH3HAYEHI B
npenybepraTHOMY Bimi. Y  TepioJ  CTAaTeBOro  JI03piBaHHA IPOTHOCTHYHA
1HQOPMATUBHICTh 3HUIKEHA, IO TIOSCHIOETHCS 3MIHAMH, SKI BiAOYBalOTHCS B
oprani3mi. Ilicns nocaruenns 17-18 pokiB BOHaA 3HOBY 3pOCTa€, HAOIMKAIOYUCH 10
MaKCUMAaJIbHOT'O 3HAYEHHS, PIBHOTO HAIMHOCT1 (CTa0UTBHOCT1) TECTY.

CrabibHICTh PI3HUX MOKAa3HUKIB MOTOPUKH HeoHaKoBa. Haibuipin cTabuibH1
NOKa3HUKW BHUTpuUBanocTi. Hampukman, BenwumHa KoedillieHTa  HAIIHHOCTI
pe3yibTaTy B IutaBaHHi 30unbmyeTbes 3 0,44 Ha Binpizky 50 m go 0,85 Ha mucranmii
800 M. HaiimeHIor CTaOUIBHICTIO BOJOMIIOTH IMOKA3HUKH, IO XapaKTEPHU3YIOTh
TOYHICTb BJIYYEHHS B IIiJIb, OCOOJMBO B JIITEH 1 MJTITKIB. Y Mipy BIKOBOT'O PO3BHUTKY
JIIOJTMHM 1 TIBHUINCHHS CIIOPTUBHOI KBasiikarii cTabiIbHICTh TOKa3HUKIB MOTOPUKH
30UTBITY€THCA.

6. PyxoBi nepeBaru. binburicts mtoeil BUKOHYE TOOYTOBI Ta CIIOPTHBHI PyXU
MIEBHOI0 PYKOIO, HOTOIO, B SKYCh OJIHY 31 CTOpiH TOmIO. Taki pyxoBi acuMerpii
HA3MBAIOTh pyxosumu nepesacamu. CTOpOHa, SIKi Haa€ThCA TIepeBara, ado KiHIliBKa
Ha3MBAETLCI OdoMinanmmuoro. JIIoou, 10 OJHAKOBO BOJIOMIIOTH 00OMa KIHI[IBKAMH,
Ha3MBaIOTHCS aMO1IEKCTpUKaMu (Bifl JaT. «aMm00» — 0OHJIBa, «JIEKCTEP» — MIPaBUH ).

BBaxkaeTbes, mo mpubnu3Ho 25% roaeii HapoHKYIOTRCS MPaBOpyKuMH, 25%
— npiBopykumH 1 50% — amOinekcTpukamu. [1oTiM ITiJT BIUTMBOM COIIaIbHUX YMHHUKIB
yci aMOIIEKCTPUKHY 1 BEJIMKa YacTKa JIBOPYKHUX JIOJEH CTaloTh MpaBopykuMmu. [{um
MOSICHIOETBCSA TOW (haKT, 1[0 B PO3BHUHYTHX KpaiHax IMEpeBakHA OUIBIIICTH JIOJEH
MParHyTh KOPUCTYBATUCS TIPABOI0 PYKOIO, ITpaBa HOTA € MaXxOBOIO, a TIOBOPOTH BOHU
3BUYAHO pOOJISATH y JIIBY CTOPOHY. Y BIACTaJUX Yy CBOEMY PO3BUTKY IJIEMEH
BUSIBJICHA MTPUOJIM3HO OJHAKOBA KUIBKICTh MPABO- 1 IIBOPYKUX. TaKUM YMHOM, HIIKUX
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00’€KTUBHMX NPUYMH [JIs1 Kpalloro KOPUCTYBAaHHsS MPAaBOI0 PYKOIO HEMae, 3a
BUHATKOM TPAJULiH, 1110 CKIAIHUCS ICTOPUUHO.

VY cnopri BMIHHS BUKOHYBaTH TEXHIUH1 [ii B oOujBa OOKH BBaKa€ThCS
O3HAKOI) BHCOKOI CIOPTUBHOI MAaNCTEPHOCTI, OCOOIMBO B €IMHOOOPCTBAX 1
cnopTuBHUX irpax. OJHAK Taki pPyXxoBl aMOIAEKCTPUKU CHOCTEPIraloThCs JAOCUTH
pPIAKO, Yy CIOPTHBHUX Irpax BOHM CTaHOBIATH Juile Onu3bko 5% BiA 3aranbHOi
KUTbKOCT1 MaicTpiB cropTy. OCHOBM Takoi MalCTEpPHOCTI MOTPIOHO 3akjafaTH Ha
paHHIX eTanax HaBYaHHs CIIOPTUBHOI TEXHIKH.

[ pyxoBl mepeBard BUSIBISIOTBCA Yy BHOOpP1 IHAMBIIYaJIbHOTO TEMITY
BUKOHAHHS PYyXiB, iX MIBHJKOCTI, MPOCTOPOBOI BUTPHUBAJIOCTI Tolo. bararo 3 mux
XapaKTEPUCTUK BUSIBISIOTHCSA JIOCUTHh CTAOUIRHUMHU 1 JT0OpE BIITBOPIOIOTHCS Yepe3
JEKUIbKA POKIB JKUTTH.

? Muranns JJIS1 CAMOKOHTPOJII0

1. TlosicHiTb, SIK BIUTUBAIOTH PO3MIpPH TL1a HA OCHOBHI (Pi3UYHI SKOCTI.

2. Sk moB'a3aHi PyXOB1 MOKJIMBOCTI JIFOAMHU 3 ii BIKOM?

3. Y domy mossirae pi3HUI MDK TOKa3HMKaMHU KaJICHIApPHOTO Ta PYXOBOTO
BiKy? B sxux BUnaakax BOHH 301ratoTbCsi?

4. Yum BiIPpI3HAIOTHCS aKceJIepaTH BiJl peTapAaHTIB?

5. IIpo mo MoXke CBITUYUTH BHUCOKE 3HAYECHHS KOe]illieHTa KOpemsiii Mik
IOBEHIJTbHUMH ¥ 1IeIHITHBHUMH 3HaUY€HHSIMHU PYyXOBUX MTOKA3HUKIB?

6. SIki mepioau B KUTTI JIOJIUHN HA3UBAIOTHCS CCHCUTUBHUMH ?

7. YoMy B pi3HHUX BHJAaX CIOPTYy ICHY€ BIKOBUM Jiama3oH, B SKOMY
CIIOPTCMEHU YacTillle JOMaratoThCsl BUJATHUX PE3YIbTATIB?

8. Illo o3Hauae BUpa3 «1O0MIHAHTHA KiHIIIBKa»?

9. Sk BU3HaAyaeThCs KOCOIIIEHT JIaTepalIbHOT IepeBaru?

[ Tema 6. Ilpukaaana 6iomexanika. Biomexanika xoab0u Ta 6iry

Meta JieKHmiiiHOTrO 3aHATTS: PO3VIIHYTH KIHEMATHKYy XOJIbOM Ta Oiry sk
HAWOUIBIN JaBHIX CMOCOOIB MIEpeCyBaHHS JIOIWHU; BUBYUTH (Pa30BU CKJIa] XOAbOU
i Oiry, TpaHWYHI TO3W Ta €JIEMEHTapHi Jii; 3’scyBaTh TOMOrpadiio MPaIIOIYNX
M's131B; PO3MVISHYTH JNHUHAMIKYy XOAbOW Ta Oiry; HaJaTh YSBIEHHS MPO €HEPTEeTUKY
X071b0U Ta Oiry; YCBIIOMUTH NUISIXH ONTHUMI3AIlil X0A601 Ta Oiry.

Ilnan

Kinemartnka xoa60u Ta Oiry.

da3zoBuii ckajg xoap0u i Oiry, TpPaHWYHI TIO3H Ta eJIeMEHTapHI Mii.
Tonorpadis m’s31B.

Jlunamika Xoap0u Ta OITYy.

Enepretuka xons0u Ta 0Oiry.

Onrtumizalis Xoas0u Ta oiry.

ok wnE
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/ Kiio4uoBi TepMiHM Ta NOHATTHA: Kinemamuka, 0Oie, xo0vba, (pazosuii
CK1a0, 2pAHU4Hi no3u, elemMeHmapui 0ii, monozpaghis m’a3i6, AUHAMIKA, cuia inepyii,
308HIWHI CUTU, CUNA MANCIHHA, CULA 10008020 ONOpPY, CUNA peakyii onopu,
KIHemu4yHa eHepeis, NOMEHYIliHA eHepeis, 2epaHudHa weuoxkicms, uucio Dpyoa,
ONMUMANbHUL PYXOBUL PEeAHCUM, ONMUMI3AYIs, Kpumepii OnmumMaibHOCHI.

Xonan0a Ta Oir HajexaTh /10 HAaOUIbII JaBHIX CIIOCOO1B EPECyBAHHS.

3a 70 pokiB >XKMTTA JII0JUHA poOUTh y cepenHboMy 500 MUIbHOHIB KPOKIB 1
JoJla€  NUIAX, SAKAW NpUOIU3HO JOpIBHIOE BiAcTaHl Bix 3emui g0 Micsus
(384 Tuc. km).

Mu 3BUKIJIH, 1110 HTH MIIIKK O3HAYAE MEPECYBATUCS MOBUILHO. AJle HaIE )KUTTS
ChOT'0/IH1 HACTUJILKHM IHTEHCHBHE, IO 1 X0/b0a cTana ctpiMkoro. [lepemosxkenn KyOka
CBITY 31 cniopTHBHOI X0ab0u B 1983 p. mpoiimoB 20 KM 13 cepeaHbOI0 IIBUIKICTIO

15,9 km-rox*t

PesynpraTn B OIry TakoX He 3anumaroTbess Ha Micui. Yomosiku y 100-
METPOBOMY CIPHHTI TOJOJNANN JECATHCEKYHIHUN Oap'ep, a JKIHKM OBOJIOILIH
MapapOHOM.

Bynyun «pyHnaMeHTaIpHUMU JIIOACBKUMU pyXaMuy», X0/ab0a 1 Oir 1ikaBi cami
1o co0i. Ale, KpiM TOTO, Yepe3 CBOIO 3arajibHOJIOCTYMHICTh BOHHM BUKOPUCTOBYIOTHCS
JUTSI BABYCHHS 3araJIbHUX 3aKOHOMIPHOCTEH IIUKITYHUX JTOKOMOIIIH.

1. KinemaTnka xoab0u Ta O6iry. SIk 1 y BCIX IMKJIIYHUX JIOKOMOIIISX, MPHU
X0/p01 Ta OIry MIBUAKICTH TEPECyBaHHS MPSMO TMPOIOPIiHHA JTOBXKUHI KPOKY M
TEMITY: v = Ln/60 xB, 1e V — MBHAKICTb nepecyBanns (M-cl); L — moBxkuHa
KpoKy (M); n — yactoTa KpokiB (pa3-xsr). 11lo6 BM3HAUMTH TeMII X0ab0M abo Oiry
PEECTPYIOTh KUIBKICTh KpPOKIB 3a XBHWIHMHY, a00 dYacTtoTy KpokiB. IlIBuakicTs
NepeCcyBaHHsS MOXKe OyTH JOCSITHYTa MPHU PI3HUX MOETHAHHSIX JOBXKHUHU Ta YaCTOTH
KpOKiB. 30UIBIIMTH IIBUJKICTh MOXKHA TpPhOMa CIIOCOOAMU: 30UTBIIUTH JIOBKUHY
KPOKY, MPUCKOPHUTH TEMII, OJHOYACHO JOMOTTHCS 30UIBIICHHS 1 JOBXUHHU, 1 YaCTOTH
KPOKIiB.

2. ®a3oBuii ckaax X0Ab0M i Oiry, rpaHn4Hi Mo3u Ta eJeMeHTApHi aii. s
TOTO 100 3pO3YyMITH, SIK JIOAUHA XOAUTH a00 Oirae, Hacammepe MOTPIOHO BUBUUTHU
¢azoBuii CKIIa ITUX JTOKOMOIIiH. Y Mipy 301IbIICHHS MIBUIKOCTI MEPECYBAHHS:

npu X0Jb01 CKOPOYYEThCA TMEPioJl TOABIMHOI Omopu (KOJIM OOWABI HOTH
3HAXOMATHCS Ha 3€MJIl) aXX JI0 Maike MOBHOTO MOrO0 3HUKHEHHS MPU CIOPTHBHIN
X01b01;

npu Oiry 30UTBIIYETHCS BIAHOIIEHHS TPUBAJIOCTI MEPIOAY MONBOTY (KOIH
0OW/IBI HOTH HE TOPKAIOTHCS OTOPH) IO TPUBAJTIOCTI MEPIOAYy OTIOPH.

BimomocTi mpo MBHIAKICTH, TEMI, IOBXUHY KpPOKY, TPUBAIICTh OTOpPH,
MEePeHECEHHsI HOTU W TOJOTY HEOOXIAHI IS YIOCKOHAJIEHHS TAaKTHKH XOJbOW Ta
O0iry 1 pmaroTh 3arajpHEe YsBIEHHsS Mpo TexHiky. [Ipore ix HemocTaTHBO, ™00
BIJIMOBICTH HAa JBa Y€ BaXJIMBUX NMUTaHHsA: 1) SIk opranizoBana pyxoBa ais? 2) Sk
HEI0 OBOJIOAITH?

Jns BIAMOBiAI Ha Il TUTAaHHSA HacaMmmepes MNOoTPiOH1 OUIbII JOKJIAHI
XpOHOTpaMH.
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Posrasinemo ¢azoBy cTpykTypy Xxoan0u. KokeH HamiBUMKI 3BUYATHOT X01b0U
ckiagaeTbes 3 m'satu pa3 (pumchbki udpu). Pasu BIAAUICHI OJIHA Bl OJIHOI M'AThMa
rpaHUYHUMU To3aMu (apabcbki nuppu). Hazsemo mi mo3u i paszm MDK HUMHU IS
OJIHOT'O HAMBLIMKIY:

1 — BiipuUB cTONM NPaBOi HOTH BiJ ONOPH;

[ — migcinanHs Ha JdiBii (OMOPHIN) HO31, 11 3TMHAHHS B KOJIIHHOMY CYTJI001;

2 — IIOYaTOK PO3TMHAHHSA JI1BOi HOTH;

Il — BUnpsiMiIeHHS J1iBOT HOTH, 1i PO3TUHAHHS B KOJIIHHOMY CYIJIO01;

3 — MOMEHT, KOJH TpaBa HOTa B MPOIIECi MEPEHECEHHsI TI0Yalia BUIIEPEIKATH
JBY;

Il — BUHECEHHs MpaBOi HOT'M 3 OMOPOIO Ha BCIO CTYIHIO JiBOT HOTH;

4 — BiIpUB N'ITH JIIBOT HOT'H BiJ] OTIOPH;

IV — BuHECEHHSI MpaBOi HOTH 3 OMOPOIO Ha HOCOK JIiBOi HOTH;

5 — mocTaHoOBKa MpaBOi HOTH Ha OTIOPY;

V — nojBiiiHa onopa, nepexijJ ornopu 3 JiBOT HOTH Ha MPaBYy.

VY apyromy HamiBUMKIIi a3y Ta rpaHUYHI MO3M T1 K CaMi, TUIBKH B iX Ha3Bax
paBy HOTY OTPIOHO 3aMIHUTHU Ha JIBY, a JIIBY — Ha MpaBy.

Komm roBopsaThk nipo ¢a3oBuil ckiax pyxoBoi fii, MAIOTh Ha yBa3i pyX yChOTO
Ti1a (B JaHOMY BUIAAKy 000X HIr). J[ns po3ymiHHS MexaHi3MiB XOAbOH MOTPiIOHO
3HATHU, K1 €JIEMEHTApHI J[1i BAKOHYIOTHCS KOKHOIO HOT010. 32 4acOM BOHU HE 3aBXKIU
30iraroThes 13 ¢dazamu xoas0u. Ilig yac nepiogy onopu BUKOHYIOTHCS: aMOPTH3AIIis,
nepekar 13 M'SITH Ha BCIO CTYITHIO, BIAIITOBXYBAaHHS 1 MEpeKaT i3 ycie€i CTymHI Ha
HOCOK. Y TepioJli IEPEHECeHHs] HOTa CIOYaTKy 3TMHAETHCS, a MOTIM PO3TUHAETHCS B
KOJIIHHOMY CyTJ1001. 3 eeMeHTapHuX 1id popMyroThcs dasmu.

dazoBuii cknan Oiry € TakuMm. KokHa TOJIOBMHA IHMKIY CKJIQJA€ThCs 3
4oTUPHOX (a3 (pUMCHKI IU(PH), BUAUICHUX OJUH Bl OAHOTO TPAHUYHUMU MO3aMHU
(apabcpki mudpu). Y TOMY 4UCIHTI:

1 — BigpuBaHHS JIIBOT CTOMH BiJl OTIOPH;

[ — po3Benenns crorr;

2 — TI0YaTOK BUHECEHHS JIIBO1 HOTH BIIEPE/I;

Il — 3BeIeHHS CTOII 13 BUHECCHHSM JIIBOT HOTH BIIEPET;

3 — IOCTaHOBKA MPaBOi CTOMH Ha OTOPY;

Il — amopTu3airisi, abo mijciaHHs 31 3rUHAHHAM MPaBOi (OMMOPHOT) HOTH;

4 — MOYaTOK PO3TMHAHHS MPaBOi HOTH;

IV — BinmToBXyBaHHS 3 BUMIPSMIICHHSM MIPaBOi HOTHU J0 BIIPUBY BiJ OTIOPH.

Jlpyra moyioBUHA UKITYy CUMETPHUYHA TepImii. Y Ha3Bax ¢a3 i TpaHUYHUX 1103
MpaBa HOTa 3aMIHSIETHCS JIIBOKO 1 HABMAKH.

3. Tomorpadis ™m’a3iB, sAKi mnpanpOTe Wi dYac Oiry, MoKa3ye, 0
HaBaHTA)XCHHS TPUIATAaE B OCHOBHOMY Ha Ti XK M'SI3HM, IO 1 Ipu XoAs01. OmgHak
HEOJ/IHAKOBA M1XM’5130Ba KOOpJIMHAIlIA (TTOCTITIOBHICTh 30yKEHHS Ta po3ciabieHHs
M'A31B) 1, KPIM TOTO, CTYMiHb HAMPYXEHHS M'SI31B IPH OIT'y 1ICTOTHO BUILIUM.

4. lmnamika xoabp0m Ta Oiry. JlronnHa € caMmopyIiiHOO CUCTEMOIO, OCKIITBKH
MEPUIONPUYMHOI 1i PYyXiB € BHYTPIIIHI CHJIM, SIKI CTBOPIOIOTHCS M'SI3aMU Ta
MPUKIIAJIAI0TECSA O PYXJIUBUX JAHOK TiIa. J[0 BHYTpPIIIHIX HaJIeXKaTh 1 CUJIA 1HEPII|i,
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K1 MPUKIATAIOTHCS 10 JIAHOK Tina («(IKTUBHI» CWIM 1HEpIii) abo 10 30BHIIMIHIX
MIPEIMETIB («peasibHI» CHUIIM 1HEpIIi).

Cuna inepyii (Fiy) 10piBHIOE TOOYTKOBI Macu BChOI'O TiIa a00 OKPEMOI JIAHKH
Ha HOoro MpUCKOPEHHs 1 CpsiMOBaHa YOIK, MPOTUJIEXKHUIN MpuckopeHHto. Tomy cuina
1HepIIii CHOBUIBHIOE 1 PO3TiH, 1 TAJIbMYBaHHS.

[lopsn 13 BHYTPILIHIMU Ha JIOJUHY 10T 306HiwHi cunu. IIpu xoap01 1 0iry 110
HUX BIJTHOCATHCS: CUJIA TSOKIHHS, CUJIa PEaKiii OMopH, CUjia OTOpY MOBITPS.

Cuna msasxcinna (TpaBiTaliiiHa cuja) MpUKIaJeHa 10 LUEHTpa Mac 1 JOPIBHIOE
NOOYTKOBI MacW Tila Ha IPUCKOPEHHs 3eMHOro Tskinmsa: G=mg (g=9,8 Mm-c?).
Hanpuknaza, npu maci tina 50 xr cuna Baru 6mmsbka 10 500 H.

Cuna 10606020 onopy TOBITPs MPUKIAJCHA J0 LIEHTpa MOBEepxHI Tina. BoHa
30UIBIIY€EThCA MPONOPUIAHO KBaApaTy mBHAKOCTL. Hanpukian, npu mBuakocti 9 m/c
cuia J000BOT0 ONOpY MOBITPSl B 4 pa3u OuIbllle, HK Npu MmBUAKOCTI 4,5 M/c, 1 B 9
pasiB Oulblle, HDK NpU MBUAKOCTI 3 M/c. Po3paxyHKM NOKa3zyloThb, L0 MpU
MIBUIKOCT1 Oiry 8 m/c ii BenmuuuHa nocsirae 20 H.

Cuna peaxyii onopu He € PYHUIIHHOIO CHIOK, ajie 11 BAMIPIOIOTh 1 300paKyI0Th
rpadidHo, A TOTO 00 BUSHAYUTH PE3YNBTAT CIUIBHOI A1i BC1X CHII (1 BHYTPIIIHIX, 1
30BHIIIHIX).

Sk xe popMyeTbesi onopHa peakiis? BigmToBXyOUYUCh BiJ OMOPH, JIOIWHA
7€ HA HET 3 CWJIOIO BIAIITOBXYBAHHS, 110 BKJIIOYAE JIBA KOMIIOHEHTH — CTATUYHHUM 1
TUHaAMIYHHM. J[MHaMIYHUN KOMIIOHEHT — MOKE€ MaTH MICIle JIMIIIE ITiJl 9ac pyXiB, sKi
BUKOHYIOTHCS 13 MPUCKOPEHHSIM, KOJIM BCE T1JI0 a00 OKpPEeMi JIAaHKU PO3TaHAIOThCS a00
raJIbMYIOThCS.

Ha BenmuunHy cuiam 1ii Ha OMopy BIUIMBAIOTH BIACTUBOCTI JOPDKKH 1 MaTepia,
3 KOTO BUTOTOBJIEHE B3YTTS. PI3HMIISI y BEIMYMHI BEPTUKAIBHOI CKJIaI0BOI OMOPHOL
peakiii mpu Xoap0i y B3YTTI 3 TBEPAOI IIKIPSHOI TMIJOIIBOIO 1 IIiJOIIBOIO 3
MiKporopucToi rymu nocsrae 350 H.

M'sike MOKPHUTTS JOPDKKH 1 B3YTTS 3 aMOPTH3aTOpaMH 3a0e3Medyr0Th TEXHII
X0pOM ¥ Oiry OUThITy BIAMOBIAHICTH KpuUTEpito kKoMdoprtabdenbHOCTI. TuM camMum
3MEHIITYEThCS THCK Ha CYrIoOM ¥ MDKXpeOIeBi nucku. He BumaakoBo Ti, XTO Oirae
miATIONIEeM 1Mo achanbTy ¥ y TBEpAOMY B3YTTI, 4acTO CKapXaThCsi Ha OOJi B
MOTIEPEeKy i cyriobax.

5. Enepreruka xoab0u Ta 0iry. [Ipu xonp0i i Oiry BennunHa MEXaHIYHOI
€HEPrii 3aJIeKUTD BiJ MIBUAKOCTI PyXy Tijia 1 HOro JaHOK, a TAaKOXK iX po3TallyBaHHS,
TOOTO KIHETHYHOI Ta MOTeHIiiHOi eHeprii. [Ipu Xxoapbi ¥ Oiry nroaWHAa BUTpadae
€HEeprif0 HE TUTbKM Ha TOPU3OHTANBHI, aje 1 Ha BEPTUKAJIbHI Ta TOMEpEUHi
MEePEMIIICHHSI 3araIbHOTO IIEHTPa Mac.

3anmexHo Bif (a3u MUKITY BEIWYMHA KIHETUYHOI Ta MOTEHIIHHOT eHepril Tina
3MIHIOETBCS. XapakTep IUX 3MiH y X0oAp01 Ta Oiry mpuHUMMoBO pizHmid. [lim dac
X0JIbOM MaKCUMyM KIHETUYHOI €Heprii 30iraeTbcs 3 MIHIMyMOM IMOTEHIIWHOI, a i
yac OIry MakCMMYM KIHETMYHOI €Heprii 301raerbcsi 3 MAaKCUMyMOM MOTEHI[IHHOI.
Otxe, npu xoAb01 BIAOYBAETHCS peKymnepallis eHeprii, TOOTO ii 30epeKeHHS IIISIXOM
nepexo/ly KIHETUYHOI €Heprii B MOTEHIIIIIHY €HEeprilo rpasiTailii 1 HaBIAaKW, a MpU
Oiry ueil Buj pekymnepauii npakTuyHO BijacyTHId. [Ipore mig wac Oiry Ouiblie
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BUpPQXEHUN IHIIMI BUJ peKyneparii, KOJM KIHETUYHA EHEepris NepeXOoauTh Y
MOTEHIIIITHY €HEPrilo aKTUBHUX M'A31B, SIK1 JIIOTh K IPYKUHA.
EneproButpaty Ha 1 M HUIsAXy npu XoAp01 MeHIIl, HDK Mpu Oiry, ajne Juie
IPU HU3BKHUX IIBUJIKOCTIX NepecyBaHHs. IIpM BUCOKMX IIBHAKOCTAX OIr, HaBIAKH,
OLIBII €EKOHOMIYHHMH, HDK Xoab0a. 30Ha, Jie OUIBIN BUT1AHME OIr, BiAAUICHA Bl 30HH,
ne OuIbll BUTIAHA XOAKOA, TPAHUYHOIO IMIBUAKICTIO. [panuuna weuoKicms
V2

BU3HAYAETHCA yuciom Dpyoa (D), sske 00UUCTIOETHCS 3a HOPMYIIOHO: 9o ne g-—

IPUCKOPEHHS 36MHOTO TKIHHA (M-C?); V — MIBUAKICTH MEPECYBaHHS IIOAUHU (M-C);
Lo— BUCOTa 3arajgpHOTO IIEHTPa Mac Tijla B OCHOBHIN CTIHII (M).

Axio yncno @pyna menmie oaunuill (O<1), To ORI BUTITHOIO € X010, a
npu ®>1 Ourbmr BuriaHUM Oir. ['paHnmvHa MBUIAKICTH BiAnoBigae ymoBi @ = 1, a
0TK€, MOXKe OyTH po3paxoBaHa 3a (HOPMYJIOH:

Vo :\/E = %(M/c)gmm/q;

Enepretuuni BuUTpaTu 3aiexarh BiJl 0araTb0X YMHHUKIB, Y TOMY YHCI1 BIiJ
NO€THAHHS JOBXKHHM Ta 4acTOTH KPOKiB. [Ipy 3aHAATO KOPOTKUX 200 HAITO JOBTHX
Kpokax (110 BIAMOBIZA€ HEAOCTAaTHIM a00 HaAMIpHIN CHJII  BITIITOBXYBAHHS)
CHEProBUTPATH Ha |M NUISXY BHIII, HK P ONTUMAJILHOMY TOE€HAHHI IOBXKUHU Ta
4acTOTH KpokiB. Hampukman, BIAXWUIEHHS JOBXKUHU KPOKY BIiJl ONTHUMAIbHOI
BeIMYUHHA Ha 6% mpu Oiry 31 MBUAKICTIO 4 M'C 30UIbIIIy€ €HEPreTUYHl BUTPATH Ha
METp HUISIXY B cepenHboMy Ha 1 JIxk.

6. OnTumi3zanis xoabou Ta 6iry. st onTuMmizarii Xxoap0u i 6iry HacaMIiepe
HEO0OX1THO MiHIMI3yBaTH HEMPOAYKTUBHI €HEPTOBUTPATH.

Ile BaxxnmMBO W y TOMY BHIIAJIKy, KOJIM KPHUTEPIEM ONTHUMAIBHOCTI CIYTYE
€KOHOMIYHICTh 1 KOJIM OCHOBHOIO METOIO € TIOKPAIIICHHS Pe3yIbTaTy 3MaraHb.

VY mporieci onTuMizallii Xoap0u i OIry BUPINIYIOTHCS TaKi 3aBIaHHS:

1)  BuOip ontuManbHOI IIBHAKOCTI, JOBXHUHH KPOKY Ta TEMITY.

Haii0Ginpim eKoHOMIUHI BEJIWYMHM IIMBUJKOCTI, JOBXHHH KPOKY 1 TeMIy
3MIHIOIOTBCSI 3 BIKOM. Y JITeH 1 JIoJeld MOXWJIOro BIKY PIBHI ONTHUMAIBHUX
MOKA3HHUKIB HIDKYE (32 BUHATKOM TEMITy B JITEH), HDK Yy 3I0pPOBHX JIOACH y BiIll
PO3KBITY PyXOBUX MOXKIUBOCTEH. Ha iXHIO BeMUMHY BIUIMBA€E HU3KA YMHHHKIB: CTaH
3I0pOB'S, CHOPTUBHA KBaliikaiis, CTyMmHb TPEHOBAHOCTi, CTOMJICHHS, SIKICTb
B3YyTTS TOIIO.

2)  3HWXKCHHS BEpTUKAIBHHX 1 TIONEPEYHUX KoJuBaHb 31IM.

Y xonpbi ¥ Oiry KOPHUCHOIO pPOOOTOIO € JIMIINE TOPHU30HTaJbHA 30BHINTHS
poGota. BepTukanbHi Ta TOTEpeYHI TEpPEMINICHHS TUTa  HaJleXaThb  J0
HEMPOIYKTUBHUX pyXiB. ONHAK MOMUIKOBO TyMaTH, IO, YCYHYBIIH BEPTHUKAIbHI
MEPEeMIIIeHHs] TiJIa 30BCIM, MOKHA 3pOOHUTH XOAh0y ¥ OIr OUTBII €KOHOMIYHHMHU.
HaBmaku, mpu TOBHIA BIJACYTHOCTI BEPTUKAIBHUX KOJWBAaHb IXHS EHEpPreTUYHa
BApTICTh 3POCTAE, TOMY 110 PYXH CTalOTh CKYTHUMHU 1 BTPAYA€ThCS Ta YACTHHA €HEPrii,
[0 TpU TPUPOJIHIA TEXHIIl PYXiB peKynepyeTbca. ICHye onThMalibHa BEJIWYMHA
po3Maxy BepTUKaIbHUX KouMBaHb 31IM, mpu skiii eHeproBUTpaTu Ipu Xo0Jb01 Ta
0iry MiHIMaJbHI.
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na ycynenns nenpoOyKmunux nepeminjenv miia OoyiibHO GUKOPUCIO8Y8AMU
nosopomu ma3zda. 3aBAsIKM TIOBOPOTaM Ta3a HE TUIbKH 3MEHIIYIOThCSI BEPTUKAJIbHI Ta
Ol4H1 KOJMBaHHS TUIA, alleé ¥ TMOJOBXKYETHCS KPOK 1 MPUCKOPIOETHCS MOCTAHOBKA
CTOIIH Ha OMOpY.

[lopsan 3 oONTUMANBHOIO IUBUIKICTIO, NPO SIKy BXKE PO3MOBiIAIoCs, Mae
BAXKJIMBE 3HAYEHHS 30HA EKOHOMIYHHMX PEXHMIB NEpPEeCyBaHHsS. 30HOIO €KOHOMIYHHUX
pPEXKUMIB HAa3WMBAETbCA Jlanma3oH I[IBUJAKOCTEW BIJ ONTUMalbHOI (HAHOUIBII
€KOHOMIYHOi) 70 TpaHUYHOi, IO BIAMOBIZA€ PIBHIO aHAepOOHOr0 TOPOTY.
3MEHILIEHHS MBUIKOCTI OIry Ta X0Jb0M MOPIBHSHO 3 ONTHUMAIbHOIO HEpalLllOHAIBHO,
TOMY HIO 1€ MPU3BOJUTH J0 3POCTAHHS €HEPreTUYHOi BapTOCTI MeTpa nuisaxy. bir 3i
MIBUJAKICTIO, [0 TNEPEeBUIILYE TPaHUYHY, BUKIUKAE HAKONMYEHHS B OpraHizMi
MOJIOYHOI KMCJIOTH Ta IHIIMX MPOAYKTIB METa00J13MYy, a 11€ MPU3BOJUTH 0 CHIIBHOTO
CTOMJICHHS.

[lepecyBaHHsi 3 HaWOUIBII E€KOHOMIYHOIO HIBUAKICTIO BHUKOPHCTOBYETHCS SIK
niaTpuMytoue  (i3MYHE HABaHTAaXEHHS, I XBOPUX 1 OCHa0JIEeHHX Take
HaBaHTAXXEHHS € PO3BUBAIBHUM. [ paHWYHA IHTEHCUBHICTH OITY B CIIOPTI BBAKAETHCS
ONTUMAJIBHOIO MPU (OPMYBaHHI OCHOB BUTPUBAJIOCTI.

? Muranns JJIS1 CAMOKOHTP 0JII0

1. Ywum Biapi3HIETHCS X0b0a Big Oiry?

2. YoMy Ha 3MaraHHsx 31 CIIOPTUBHOI XOJbOM CHOPTCMEHA 3HIMAIOTH 3
JMCTaHIII1, SIKIIO B XpOHOT'paMi Horo Jii PikcyeThbest Iepioj] MOIbOTy?

3. Sxi po301KHOCTI B KIHEMaTHIIl X601 Ta Oiry?

4, Sxuii MexaHI3M BIIIITOBXYBaHHS MpU XoAn01 Ta Oiry? IlosicHITH poJb
MaxOBHUX PYXIB.

5. Slxi 30BHINIHI CHJIM JIIFOTH Ha JIIOJIMHY IiJ] 9ac X0a60H Ta Oiry?

6. Illo BmIMBaEe Ha BEIWYMHY CHJIM JIOOOBOTO OIOPY TOBITPS Ta SK BOHA
3QJICKUTH BiJ] IIBUKOCTI MEpEeCyBaHHS?

7. Slkuwil xapakTep 3MIHM KIHETMYHOI Ta MOTEHIIHHOI eHeprii mpu Xoan0i U
oiry?

8. SIki pi3HOBUIM peKymepallii eHeprii MaroTh Miclie IPH X0Ab01 i Oiry?

9. Illo Take onTMMaiabHA MBUIKICTH 1 ONTHMAJbHE MOE€IHAHHS JTOBXHHU Ta
9aCTOTH KPOKiB?

10. [llo Take 30Ha eKOHOMIYHHMX pexuMiB? Sk 11 BHU3HAYUTH 1 SK
BUKOPHCTOBYBATH 111 BIJOMOCTI MPU IPOTPAMYyBaHHI PyXOBHUX PEKUMIB?

11. SIki BeMWYMHHA ONITHUMAJIPHOT IIBUAKOCTI XO60M B JIFOJEH PI3HOTO BIKY?

12. Sxwmii Bun nepecyBanHs (6ir abo xonp0a) 6inbm ekoHOMiuHMI? Yomy?

13. Slkmii kpuTepili ONTUMATBHOCTI € OCHOBHUM, KOJIM CIOPTCMEH TparHe
JOCATTA MaKCUMAJIBHOT CEPEeIHBbOT TUCTAHIIMHOT MBUAKOCTI?
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[0 Tema 7. BiomexaHika nepecyBaHHsl HA JIMKAX TA BeJIOCHIIEN]

MeTta JieKniiiHOr0 3aHATTA: 03HAMOMHUTHUCS 3 O10MEXaHIKOIO MMEepeCcCyBaHHS Ha
JM>Kax 1 13711 Ha BEJIOCUIIE/I1; BUBUUTH PI3HOBUIM JIMKHUX XO1B; 3’ ICYBaTH SIK1 CUIIH
III0Th Ha JIIOJUMHY IpU NEPECYBaHHI Ha JMKaX 1 1311 Ha BEJOCHIENl; PO3TISHYTH
€HEpreTuKy TMepecyBaHHS Ha JIMKax 1 BEJIOCUIENl; 3 AcyBaTh Tomorpadiro
MpaIolounXx M'A31B; YCBIIOMHUTH ONTHMAJIbHI PEKUMHU MEPECyBaHHA Ha JIDKAX 1
NEAATIOBAHHL

[lnan

1. biomexaHika nepecyBaHHs Ha JIMKaXx.
1.1. Kinmematnka JIMKHUX XO/1B.

1.2. Jlunamika nepecyBaHHs Ha JDKaX.

1.3. Enepreruka nepecyBaHHS Ha JMKaX.
1.4. OntumanbeHi peKUMH MEPECyBaHHS Ha JIMDKAX.
2. biomexaHika 311 Ha BEJIOCUIIEI].

2.1. KinemaTtuka nemaaroBaHHs.

2.2. Tlocanka i TexHIKa IeJaIFOBaHHS.

2.3. Jlunamika i eHepreTHKa NeJaltOBaHHs.
2.4. Tomnorpadis nmpamrodux M's31B.

2.5. OntuMalibH1 peXXUMU TIeJaTIOBaHHS.

/ KiouoBi TepMiHM Ta MOHSATTA: nepecysanHs HA JUNCAX, JIUNCHI XOOU,
nonepemiHHuilL.  080KPOKOBUL Xi0, OOHOYACHULU OOHOKPOKOBUL Xi0, OOHOYACHUIL
0BOKPOKOBULL Xi0, OOHOYACHUL 0e3KpOKOBUL Xi0, NONEpeMiHHUL YOMUPUKPOKOBULL
Xi0, KOB3aHAPCHLKI CHOCOOU, Cula mepms KOB3AHHA, ONMUMANbGHUL CHOCIO
nepecysamms, OUCMAHYIUHA WBUOKOCMI, 008JCUHA KPOKI8, Hacmoma KpoKis,
neoanto8anHs, NOCcAoOKa neodalio8aHHs, MexXHIKa Nedano8aHts, MOMEHM CUTU,
MYKIINCU, 8elouWuUnu, 308HiuH1 poboma, cuiu mepms KOYeHHs, CULA ONopy NOGImps,
HYmMpiwHag poboma, monozpagiss npayryux M'a3i8, ONMUMALLHUL PedCUM
neoanto8aHHsL.

1. BiomexaHika nepecyBaHHS HA JIMKAX

[IparHyyn  WiABUIIMTH  IIBUAKICTH  MEpeCcyBaHHS, JIIOJUHA  3/1aBHA
BUKOPHCTOBYBAJIA Pi3HI TEXHIYHI MpUCTOCYyBaHHSA. Hailbimbmn momymnsipHi i AOCTYIHI
3 HAX — BEJIOCHUTIE]] 1 JINXKI.

[lepmi mmxi OynmM «CHITOCTymammu», BOHH JO3BOJISIIM TOPIBHSHO JIETKO
MepecyBaTUCs MO MyXKOMY TIHOOKOMY CHITy, J€ TpOWTH MIMKK AyXe Baxko. Ha
TaKUX JIKaxX HE KOB3aJIM, a XOAWIIU IO CHITY.

3HaYHO MI3HIIIE 3'IBUINCS JIMOKI, TMOMIOHI JO Cy4aCHHMX, — JIOBT1 Ta BY3bKI.
CrnodaTKy HaBITH 3aHAJITO JOBI1, OCKUIBKM BBa)XaJH, III0 YKMM JIOBIA JIM)Ka, TUM
OulbIIO Oyne mBUIKICTH Oiry. Y cronuui Hopgserii, M. Oclio, B JIM)KHOMY My3el
BHUCTABJICHI JIMXK1 JOBXKUHOIO 3 M 76 cM.
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CydacHi JNMKHI TOHKM — L€ CIOPT BUTPUBAJIMX, CHJIbHHUX, MIBUIAKHUX 1
CMUIMBUX, JIe JOBXHHA IucTaHlii OyBae 50 kM 1 OuiblIe, a MBUIKICTh (Ha CIIyCKax) —
10 60 km-ul.

1.1. KimemaTuka JH:KHMX XOJiB. BUKOpPUCTOBYIOTBHCS pi3HI crocoOu
NepecyBaHHs (JIMKHI XOJu), BUOIp AKUX 3aJEKHUTh Bl penabedy MICIEBOCTI, YMOB
KOB3aHHsI, PIBHS MIATOTOBJICHOCTI JIM)KHUKA. PyXoBi /il JIM)KHUKA HOCSTh ITUKIITUHUM
xapaktep. Lluki moainserbcs Ha 4acoBl IHTEPBAIM — MEPIOAH, IO CKIAAAlOThCA 3
okpeMux (¢a3. Mexer Mik CyCiHIMU (da3aMu BBaXKAETHCS MOMEHT, KOJH JMKHUK
3HaXOJUTHCSA B CYBOPO BH3HAUCHOMY IOJOKEHH1 (TpaHUYHIN 1M031) 1 MOYMHAETHCS
BUKOHAHHS 3aBJaHHs HACTYMHOI (pa3u.

JIvokH1 XOIU TOJUISIOTBCA 3a CIOCOOOM BIAIITOBXYBAaHHS MAJUISIMUA Ha
NOMEepPEMIHHI M OJHOYACHI. 3a KUIBKICTIO KPOKIB B OJHOMY IIMKJI BHOKPEMIIIOIOThH
JBOKPOKOBHI, YOTUPUKPOKOBHH 1 OE€3KPOKOBUHN XO/IH.

Ilonepeminnuii 060KkpoKosuil Xi0 BUKOPUCTOBYEThCS HA PIBHUHHUX JUISHKAX 1
HOJIOTHX cXwiax (o 2°), a mpH Jy)Xe rapHOMY KOB3aHHI Ha IMIHOMax CepeaHbOi
KpyTOCTi (110 5°).

Oonouachuil 00OHOKPOKOGULl Xi0 BUKOPUCTOBYETbCA HAa PIBHUHHUX NUISHKAX,
Ha IMOJIOTHX MigioMaXx, a TaKOXK Ha YXHWJIax IMPU XOPOIIOMY KOB3aHHI. Y KOXHOMY
IIUKJII JIMOKHUK POOMTH OJIHE BiIMITOBXYBAHHS OJHOYACHO JIBOMA MAIHISIMH M OJIHE
BIJIIITOBXYBaHHS JIUXKEIO.

VY npomy crioco6i 3Ha4YHE TIepeMillieHHs 3a MUK (OJIM3bKO 7 M) TIOETHYETHCS 3
HEBHCOKOIO YaCTOTOIO KpOKiB (6sm3bk0 0,75 Kpok/c).

Oonouachuii 080KpOKOSUIL Xi0 — 11€ TAKUK CITOCIO, KOJIU OJHE BIAIITOBXYBaHHS
NaNUISIMU TIPUTIAZIa€ Ha JBa BIAMITOBXYBAaHHS JIMKAMU — JIIBOIO Ta MpaBoio. BiH
HAWOUIBII EKOHOMHHMM 3 YCIX IHIIMX JIMKHUX XOAIB (OKpIM TOTNEPEMIHHOTO
YOTUPUKPOKOBOTO),  ajie  He  3abe3medye  BUCOKOi  IIBUAKOCTI,  TOMY
BHCOKOKBaJIi(piKOBaH1 JMKHUKH HUM HE KOPUCTYIOTHCS.

Oonouachuii 6e3kpokosuil Xi0 BUKOPHUCTOBYETbCS Ha PIBHUHHHUX iUISHKAX 1
MOJIOTUX CITyCKaX MPH 3BUYAMHOMY M XOpoImoMy KoB3aHHI. JIMDKHMK KOB3a€ Ha JBOX
JUXKaxX, He poOJITYM KPOKiB 1 BIAIMITOBXYIOUHCH OJHOYACHO oOoma mamuisaMu. Llei
XiJl BAKOPHCTOBYETHCS P MIBUAKOCTI He Oinbme 7,5-8,0 M-c™, ToMy 1m0 npu Ginsm
BHCOKI{ MBUJIKOCTI1 JIMKHUK HE BCTUTAE BIIIITOBXYBATHUCS MAJTULISIMHU.

[ToBHUI MK OJHOYACHOTO OE3KPOKOBOTO XOMY CKJIAAETHCSA 3 OJHOYACHOTO
BIJIIITOBXYBAaHHS JIBOMa PyKaMH 1 TIOJIaJIBIIIOTO IBOOTIOPHOTO KOB3aHHS Ha JIMKaX.

Ilonepeminnuii yomupukpokoguti xio y 3MaraHHsX He BUKOPHUCTOBYIOTH 4epe3
HU3bKY MIBUJKICTH MEPECyBaHHS, ajie¢ BiH YCIIIHO MPAKTHKYETHCS B TYPUCTHUYHUX
MoXoAax, KOJIM TIIMOOKUW CHIT HE JO3BOJISE€ aKTUBHO BIAIITOBXYBATHCS TATHIISIMHU.
[{ukn 11pOTO X0y CKIIAAETHCSA 3 YOTUPHOX KOB3HMX KpoOKiB. Ha mepmri aBa Kpokw
JVHKHUK TI0 Yep31 BAHOCHUTH TAJUII BIIEpE], Ha TPETIiH 1 4eTBEpTUN KPOKHA POOUTH B
MOTICPEMIHHHUX B TOBXYBAHHS MAHIISIMH.

Koeszanuapcoki cnocobu nepecyBaHHS HMIMPOKO BUKOPHCTOBYIOThCS 3 1981 p.,
Konu iHcbkui MkHUK CiiTOHEH, KoMy ToAl Oyno Bxke moHan 40 pokiB, ymepiie
3aCTOCYBaB MOro y 3maraHHsx (y nmeperoHax Ha 55 kM) 1 Burpan. JIrki opuriHaibHOT
KOHCTPYKIIIi (IJITACTUKOBI, 3 METAJICBUMHU BCTaBKAMU) 1 Cy4acH1 CIIOCOOU MiITOTOBKH
Tpacu J03BOJISIIOTH pealli3yBaTH MEpeBaru 1bOro X0y y IIBUJKOCTI, a MPHU PIBHIN 13
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KJIACHYHUMH XOJIaMHU IIBUJIKOCTI — B €KOHOMIYHOCTI. Y KOB3aHSPChKUX CHoOco0ax
BIIIITOBXYBAHHS 3IMCHIOETHCA KOB3HOIO JWkew. IIpy 1bOMy MpPakTUYHO HE
BIJIIrpa€e poyii KOEPIUIEHT 34erieHHs Kkl 31 cHiroM. Cuia BIJIITOBXYBaHHS
3HM)KEHA, a Yac BIAIITOBXYBaHHS 30UIbIeHUN (01u3bK0 50% BiJ TPUBAIOCTI KPOKY).
Y pe3ynbTaTi 3pocTa€ IMOYJIbC CHUJIH, BIJ SKOI 3alleKUTh €(PEKTUBHICTD
BI/IIITOBXYBAaHHS HOTOIO.

Jlo HaOUIBII PO3MOBCIOIXKEHUX BapiaHTIB KOB3aHSAPCHKOIO XOJYy HaJEeXaTb:
OJIHOYACHUM HAMIBKOB3aHSIPCHKUH X1/ (Ha OJHE BIIIITOBXYBAaHHS pyKaMU IMpHUIIaae
OJIHE BIIIUTOBXYBAaHHS HOIOI0), KOB3aHAPCHKUI OJHOYACHUM JIBOKPOKOBHUM XiJ
(muka xoAy BKJIHOYae B ceOe OJHOYACHE BIIITOBXYBAHHS MAUISAMH 1 JIBa KPOKH),
KOB3aHSAPCHKUN OJTHOYACHUN OJHOKPOKOBUM XiJ1 (OJHOYACHE BIIIITOBXYBaHHS 000OMa
pyKaMU Ha KOXKHE BiJIIITOBXYBaHHS HOTOIO), KOB3aHSIPCHKUH TOTIEpEMIHHHMMA Xif (HA
KOXXHE BUIIITOBXYBAaHHS PYKOIO MPUIIaJIa€ BIAIITOBXYBaHHS OJHONMEHHOIO HOTOIO).
[Ipy crpusATIMBUX YMOBaX KOB3aHHS Ha PIBHUHI NMPU IEpPeCyBaHHI OJHOYACHUM
HAIIBKOB3aHSAPCHKUM XOJOM JOBKHHAa KPOKY B YOJOBIKIB CTaHOBUTH 6,5-7,5 M, y
KIHOK — 5,5-6,7 M. Y KOB3aHSIPCbKOMY OJJHOYACHOMY JIBOKPOKOBOMY XOJ1 JIOBKHHA
KPOKYy Tpoxu Oulblnia — y 4osioBikiB 7-8 M. Ha miniiomax kpyTticTio 5° mpu
NepecyBaHHI KOB3aHSIPCHKUM TOMEPEMIHHUM XOJIOM JOBXKHHA KpPOKYy 4-5 M, a Ha
migiomi 10° —2,7-3,2 m.

[lepeBara KOB3aHSPCHKOTO X0y MEpe] KIIACUYHUMHM IIOJ0 IIBUAKOCTI A0CATAE
15-20%. KpyTicte migitomy 8-9° npu cpusSTIMBUX YMOBaX KOB3aHHS € TPaHUYHOIO,
KOJIM MO>KJIMBOCTI XOJIB 3pIBHIOIOThCSA. Ha OUIbII KPyTHUX AUISHKAX AOLLUIBHIIIE
poOUTH MiAMOM KOB3HUM 1 CTYHalOYUM KPOKOM, Ha OUIBII TMOJOTUX —
KOB3aHSIPCHKUM.

1.2. lunamika mnepecyBaHHsi Ha Jm:kax. KoBzaiouu 1o JMKHI, JTUKHUK
BIJIIITOBXYETHCS 3a JOMOMOTOI0 JUXK 1 manok. [Ipu 1nboMy Ha JMKHUKA AIIOTH Ti X
cuu, o i Ha GiryHa i, KpiM TOTO, cuia mepms KO63auHs. Ii BEIMYUHA TOPIBHIOE
n00yTKy Koe]ilieHTa TepTsi KOB3aHHS Ha HOPMAaJIbHY (MEPIEHIUKYISIPHY 0 JIMXKH1)
CKJIAJIOBY CHJIM THUCKY JIMXKI Ha CHIr. UuM MeHImui KoeilieHT TepTs KOB3aHHS, TUM
JIOBIIIHMIA KPOK 1 BHINA MIBUIKICTh MPU TUX CAaMHUX eHeproBurpatax. s 3MeHIeHHs
Koe(imieHTa TepTd BUKOPUCTOBYIOTHCA JIDKHI Masi. Bubip masi 3anexuth Bin
TeMIepaTypu Ta craHy mmkHi. [Ipu mpaBuiabHOMY mimbopi maszi (1o JOTenep €
CBOEPITHUM MHCTEITBOM) KOEQIIieHT TepTs BaaeThes 3Hu3UTH a0 0,02-0,04. Cunn
Ti1 JIVDK1 Ta TAJIKI HA CHIT 30UIBIIYIOTECA B Mipy 30UIBIICHHS MIBUAKOCTI  KPYyTOCTI
migiiomy. KpiM Toro, BelIWYrWHA CHJIM BIAIITOBXYBAHHS 3aJICKHTH BiJ KBamidikarii
JTVOKHUKA.

Bennunna  BepTUKaIBHOI  CKIAOBOi  CHJIM  BININITOBXYBAHHS  HOTOIO
konuBaeThest B Mexkax 1100-1500 H, a ropuszonTansHoi ckimanoBoi — 100-180 H.

Cuna BIAIITOBXYyBaHHS HOTOIO Majo pI3HUTBCS B KJIACHYHUX XOAaX
(oHOYacCHOMY U TTONIEPEMIHHOMY). Y KOB3aHSPCHKHX CIOCO0aX MEpecyBaHHS CHJIA
BI/IIITOBXYBAaHHSI HOTOK CTAHOBUTH: MMiJl HOCKOM 4epeBuka — 600 H, mig nigdbopom —
380 H (BepTukanbHa CKJiaJloBa), TOPU3OHTANIbHA CKIIa0Ba — Osn3bko 200 H.

1.3. Enepreruka mepecyBaHHsl Ha Ju:kax. EHepreTnyHi BUTpaTH TWKHUKA
MIpU NIEpECyBaHHI 3a1eXaTh BiJl TOBXKUHU TUCTAHIII.
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Buxonsiun 3 TpuBamocTi poOOTH, TOHKM Ha JIMXKAaX BIIHOCATBCS J10 30HU
Benukoi (5 1 10 kM) Ta momipuoi (15, 20, 30, 50, 70 kM u OinblIe) BiTHOCHOI
notyxxHocTi. [IpoTe yepe3 pi3Ky MepeciueHICTh Cy4aCHHUX Tpac OUIbII MPAaBUILHO
XapaKTepu3yBaTH FOHKU Ha JIMKaX SIK poOOTY 3MIHHOT HOTYKHOCTI.

1.4. OnTtumManbHi pe:KMMHU NepecyBaHHS HA JMKaxX. [1i0 onmumanvHumu
PENCUMAMU 8 JIUMCHUX 2OHKAX PpO3YMIIOMb ONMUMANbHULL CHOCIO nepecy8anHs,
ONMUMANBLHY OUHAMIKY (PO3KIAOKY) OUCMAHYIUHOI WEUOKOCMI U ONMUMAIbHE
NOEOHAHHA O0BIHCUHU MA YACTNOMU KPOKIB.

VY 1924 poui Bcepito3 0O0roBOproBaJIOCS MUTAHHS MPO T€, SIK palliOHAJbHIIIE
nepeOoproBaTH MiAMOMU: Ha Jkax abo 3 JkaMM B pykax. Biaroal ckmamucs
BU3HAYEH1 YSBIICHHS PO palliOHaNIbHI CIIOCOOU MEpeCcyBaHHs Ha CIyCKax, pIBHUHHUX
JUISTHKaX Tpacu 1 migiomax.

[lepecyBanHs Ha auxkax OUTbIIe, HDK OIr, BUMarae eKOHOMIi €Heprii, OCKUIbKU
JVKHUK BUKOHYE M'30BY poOOTY KiJIbKa JIECATKIB XBUJIMH 200 HaBITh KUJIbKAa FOJIUH
nocniib. ToMy IJis mepecyBaHHsS Ha JMKax 3HAWIACHO BIKOBI CTaHJAPTHU HAWOUIBII
€KOHOMIYHOI Ta FPAaHUYHOI (TaKoi, 10 BIAMOBIIA€ AHAEPOOHOMY MOPOTY) HIBUIKOCTI,
a TAaKOXX HAWOLIBIIT €EKOHOMIYHI MOETHAHHS JOBXKUHU Ta YACTOTH KPOKIB.

[Tpu 3HM*KEeHH1 (I3UYHOT Mpare3JaTHOCT1 JIIOJIUHU, a TaKOX MPHU yCKIIaIHEHHI
YMOB MEpeCcyBaHHs Ha JIKax (30UIbLIEHHS KPYTOCTI MiAgiioMy, KoedilieHTa TepTs
KOB3aHHS TOIIO) ONTUMajibHAa MIBUAKICT 1 ONTHMaJbHAa JOBXKHMHA KpPOKY
3MEHIIYIOThCS, @ ONTUMAIBHHUM TeMIT 30 UTbIITYEThCSI.

2. Biomexanika 1311 Ha BeJiocunenai

Benocurnen - HalimomupeHimui TeXHIYHUHN 3aci0 mepecyBaHHS Ha 3eMHIM KYITi.
[Ipoext mepmioro Benocumena 3amnpornonyBaB y 1495 p Jleonapno na Binui, skwmid
HaMaJlIOBaB 1€l JABOKOJICHUN MEXaHI3M Maiike 3 yciMa CydacHHUMH TOJPOOUIIIMH.
AJe Tpo e MaIOHOK CBIT Ai3HaBcs jumie HampukiHmi XIX cT., maiixe depes
CTOJITTS Ticas Toro, K B Pocii kpimak ApTaMOHOB CKOHCTPYIOBAB 1 BHTOTOBHB
NEPIINI y CBITI BEJIOCHUIIC]I.

[3ma ma Bemocumnei - HAHOLTBII palioHaJIbHAM CITOCi0 TIepecyBaHHS, OCKUIBKU
3aBJISIKM CIAJTy, IO MIATPUMYE 1 CTabUII3ye TITO, 10 MIHIMYMY 3HM)KYIOTHCSI BUTPATH
eHeprii Ha TepeMIlIeHHs Tula B TPOCTOpi. AJDKE AaKTUBHI TUIBKM HOTH
BEJIOCHUTICINCTA, OOCPTATHRHUN PyX IKUX 3a0e3Ieuye MO30BKHE TICPEMIIIEHHS TiJa.

2.1. KinemaTtuka nenanwBanus. [Ipomec obepTaHHs IIaTyHIB BEJIOCHIIENA
HA3WBAIOTh TeAaMOBaHHAM. [legamfoBaHHA € pe3yJabTaTOM TPHOX OJHOYACHO
3MIACHIOBAaHWX OOEpPTANIbHUX PYXiB: CTETHa HABKOJIO OCi, IO MPOXOJIUTH dYepe3
TA30CTETHOBHI CYTJ100; TOMUIKM BiIHOCHO KOJIHHOTO CYIJIo0a; CTONMU BIAHOCHO
TOMUIKOBOCTOITHOTO CYTJIO0A.

2.2. Tlocagka ¥ TexHika mnenaqoBaHHA. Egexmuenicmv pyxosux Oill
geocuneducma 3anedxdcums 6i0 nocaoku U mexHiku neoanosanus. Ilocaokoro
Ha3WBaIOTh MO3Yy TOHIIMKA Ha BEJIOCUIIEA1. 3aJI€KHO Bl HAXMITY TyJy0a po3pi3HAIOThH
HU3BKY, CEPEHIO Ta BHCOKY MOCaaKy. UnM HIKYa TOcajKa, THM TOPH30OHTAIBHIIIE
pO3TaloBaHUi TyJlyO 1 TUM MEHIIMWA Mifenb (TOOTO HaWOUIbla BEJIMYMHA IO
MEPETHHY, MEePHNEHANKYISIPHOTO TOBITpSHOMY MOTOKY). OTke, MeHma ¥ cuia
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710060BOr0 omopy moBiTps. TOMY TOHIIMKH, SIK TMPABWIO, 3aCTOCOBYIOTH HHU3bKY
Mocajky. AJie MpU HU3bKUX IMIBUAKOCTAX (HAMPUKIAA, MPHU 13711 HAa BEJOCUIEH] B
0370pOBYMX LX) OUIBII 3BUYHA Ta 3pyUYHA CEPEIHs i BUCOKA MOCAKA.

[Ipu nepantoBaHHI LIEHTPU Baru JIiBO1 HOTH Ta MPABOi PyXalOThCs O KPYrOBUX
TPAEKTOPISAX, a 3arajbHUN LEHTP Baru 000X HIr MPAKTHUYHO HE MEPEeMIIYEThCS
BIIHOCHO BeJjiocuresa. 3 bOro BUILIMBAE, IO TIPH i3/11 1O TOPU30HTATBHINA OBEPXHI
BEPTUKAJIbHI MEPEMILEHHS 3arajbHOr0 LEHTPY MAac MPaKTUYHO BIACYTHI, a OTXKe,
poboTta, cripsiMOBaHa Ha BEPTUKAIbHI MTEPEMIILICHHS Tija, OJIM3bKa 0 HYJIS.

XapakTep 3MiHU KYTiB Y KOJIHHOMY, Ta30CTETHOBOMY ¥ TOMUIKOBOCTOITHOMY
cyrnobax Harajye CHHYCOiqy, a MiHIMajdbHI Ta MaKCHUMajbHI MEX1 BEJIMYUH
CyrJI000BUX KYTIB CTaHOBJISATH BianoBiaHo 40-140°, 20-70° 1 80-100°.

2.3. lnnamika i eHepreTuka neaajoBaHHdA. Cuja, M0 TPUKIATAETHCA 0
nefai  BEJOCHIENa,  PO3KIAJAaeTbcs  Ha  JBI  CKJIQJOBl:  a) HOPMaJIbHY
(mepneHAUKYISIpHY 10 menaini); 6) gotuuHy, abo TaHreHiianbHy. KopucHoro, sika
POCYBA€ BIEPE, € JIMIIE TAaHTeHI[IaJIbHA CKJIa/10Ba.

[Tpu nmepamtoBaHH1 AOLUIBHO, 10O 1 ITpaBa, 1 JIiBa HOTA B KO)KEH MOMEHT 4acy
CTBOPIOBAIM TIO3UTUBHUN (KM TpOCyBa€e BIIepea) MOMEHT CHiHu. Lle HEeMOXIMBO
OpH  IMIYJbCHOMY TI€IaJIOBaHHI ¥ MOJMJIMBO TIpH KOJIOBOMY II€JIalOBaHHI 3a
HAsBHOCTI CHCI[IaJIbHUX TPUCTOCYBaHb — TYKIINCIB 1 BeJomHMImiB. TyKJincu
HEOOX1H1 JJIg MIATATYBAHHS TEeAalli Bropy, a MMM — JJIA il IPOBEIEHHS, TOOTO
nepeMIIieHHs Ha3a]l 1 BIEpeI.

CrinbHa i M'SI31B y peXuMi, OJM3bKOMY JI0 130METPUYHOTO, J03BOJIsIE 00pe
MiATOTOBJIEHOMY BeJIOCUTICIUCTY po3BUHYTH crity 2500-3500 H, a mpu nposoarii Ta
migTsarysanHi - 800-1100 H.

[Ipy mnepecyBaHHI Ha BeENOCHIEAl MeXaHIYHA EHEpPrii BUTpPAYAEThCS Ha
MOJIOJIAHHS CHJIM TEPTS KOYCHHS 1 CHJIM OIOpPYy IOBITps (30BHIIIHSA poOOTa) 1 Ha
nepemimenns Hir moao 31IM (BHyTpimHs poOoTa). 30BHINIHA POOOTa 3aJICKUTH B1JT
IIBUIKOCTI MIEPECYBaHHS, MOCAKH W SKIIMIPOBKHU BEJIOCUIIEANCTA 1 KOe(]illiEHTa TePTS
KO4eHHs. TepTs KOueHHS 3aJIeKUTh BiJl TUITY TOPOKHBOTO MOKPUTTS T4 CAMHUX KOJIIC.
Yum OitbIle IOMEPEUHHM TIepepi3 1 HIKUe TUCK MOBITPS B IIIMHAX, TUM OUTBIIIE TEPTSI
KOYEHHS, a OT)Ke, TOAAaTKOB1 BuTpatu eHeprii. [Ipu i311 mo rmankiit TBepaii moBepxHi
Ha BEJIOCHUTIE 31 CTAHJAPTHUMH KOJIECaMH, 3 THCKOM B HUX 7-8 aTM BapTICTh METpa
[UISXY BABIYl MEHIIIA MOPIBHIHO 31 3BUYAIHOI0 XOAKOOI0 1 BTpHYI MEHINIA, HIXK TPH
0iry. Ha my»xe rimakux moBepXHSIX BUTPATH €HEPrii 3MEHINYIOThCS HAMOJIOBUHY, a Ha
MOKPUTUX KAMEHEM JOpPOTax, HABMaKU, 3pOCTAIOTh Y IBIUi.

Cuna omopy MOBITps TPOMOPIIiiiHA KBAApaTy IIBHAKOCTI, a MOTYKHICTh, SKY
HEOOX1THO PO3BUHYTH JJIA 11 MOAOJAHHS, MPOTIOPIliiHA KyOy IIBUIKOCTI.

Brpatu eneprii Ha TepTd B CHUCTEMi mepefadi i oCcsaX XOPOIIOro BeloCUIeaa
He3HauHi. Tomy po0OoTa, IO BUTPAYAETHCS HA TMOJOJAHHS OMOPY TMOBITPS, —
HaWOUThII BaroMa ¢pakxiiisi MOBHOT MeXaHiyHOT poOOTH BenocuneaucTa. Tak, mpu
IIBUJIKOCTI 5 M/C Ha MOJOJAHHS OMOpPY MOBITPs BUTpayaeTbes Onu3bko 50% Bciel
MOTYKHOCTI, 110 PO3BUBAETHCS, a pH MBUAKOCTI 10 M/c — yxe 80%. Came ToMy Tak
BXKJIMBO 3HUKYBATH aepoJAvMHaAMIYHUN omip. st boro mo3a 1 oJsir BEJIOCUIIEANCTA
MOBUHHI OyTH HaOUIbII OOTIYHUMU.
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[IlinbHO OO0MNsiTae TLIO COpOYKAa 1 CHELIAJbHUN T[UJJACTUKOBUN  IIOJIOM,
HAMPUKIaa «mosioM Mo3epay, M0 Haraaye CBOIMH OOpHCaMH HiC PEaKTHBHOTO
nitaka. BoHn 103BOJIAIOTH Ha 3 ¢ TOJIMIIUATH PE3yJIbTAT Y TPEKOBUX MEPErOHax Ha
4 xm. e 1,5 ¢ MOXyTh 3MEHIIUTH 00TIUHI BenoTyduai 0e3 mHypkiB. [lominmenns
pe3yNbTaTy  TOSICHIOETBCS  3HIDKCHHSAM  CHJIM  BHUXpOyTBOpeHHs.  Cuia
BUXPOYTBOPEHHSI BHUHUKA€ TOMY, IO B MICUIX BIIPUBY CTPYMEHIB MOBITPs
BUHUKAIOTh 3aBUXPCHHS, JI¢ 32 3aKOHOM bepHysuTi THCK MeHIIe. Y 30HY 3HHIKEHOTO
TUCKY CIpsSMOBaHAa TallbMiBHA, «BIICMOKTyIo4Ya» cuiaa. Jlms  3MCHIICHHS
BUXPOYTBOPEHHSI 3aCTOCOBYIOTH 1 OOTIUHI IUCKOB1 KOJIeCca 3aMICTh 3BUYAWHHUX.

2.4. Tomnorpadis npamwouux M'a3iB. VY 1mpoieci NegantoBaHHA
Oe3nocepeIHb0 OEpyTh yUacTh KICTKU HIDKHIX KIHIIIBOK, Ta3 1 M'SI3H, SIK1 3/IIMCHIOIOTh
3TMHAHHSA Ta PO3TMHAHHS HIr. [lpy HaTHUCKaHHI Ha Meaadb PO3THHAIOTHCS CTETHO,
romiika Ta croma. Ilpu 1pOMY akTHBHI Taki M'SI3U: CIJHUYHUN, JBOTOJIOBU,
HANIBCYXOXKWIBbHUH, HAMIBINEPECTUHKOBUN (PO3TMHAHHS CTErHA); YOTHPUTOJOBUH
(pO3TUHAHHS TOMUIKHW); JUTKOBUH, KaMOaJIOBUJIHWM, 3aJHIA BEJIUKOTOMIIKOBHIM,
JIOBT'1 3TMHAY1 MAJIbIIIB, JOBTUM 1 KOPOTKUN MAJIOTOMUIKOBUM (PO3TrUHAY1 CTOIIN).

2.5. OnTuManabHi pekMMH NeaajOBaHHA. BemocunenucTu 3acTOCOBYIOTH
KpPYTOBe i IMITYJIbCHE TeJJaTIOBAaHH. [X yepryBaHHs BiJjajise HACTAHHS CTOMJIECHHS.

EdexTuBHICTD 1311 Ha BEJIOCUIIEC] 3QJICKUTh Bl 4YaCTOTH OOEpTaHHS Teaaei
1 BuOOpy nepenaui. Yum Oinblia repegaya, TMM BHINA CHIIA i HA meaai W Oibiina
BiJICTaHb, SIKY JIOJAIOTHh 3a OJWH 00epT mepaneil. 3a octanHi 40-60 pokiB 3HaUYHE
30UIBIIICHHS CePeIHbOI MIBUAKOCTI Ha 3MaraHHAX BiIOYJIOCS BUKIIOYHO 3a PaxXyHOK
30UTBIIICHHS BificTaHl. Temn negantoBaHHs MPAKTHYHO HE 3MIHHUBCH.

I[Ipu YCC, piBuiit 150 1/xB, onTuManbHHil Temn nopiBHIoe 87 1/xB, a
ykaaganuasg 6,8 M. A ipu UCC, pieniit 180 1/xB, onTumanbHuii TeMn ctaHoBUTH 100
1/xB, a ykmamanas 7,1 m. Lli pekomeHaaIlii CTOCYIOTbCS JOPOCIUX BEJIOCUIICIUCTIB
BHCOKO1 KBaJTihiKaIrii.

I[Ipu BUOOpPI pexuMy TeNadOBaHHSA CJiJ BpaxoBYBaTH IHAWBIIYaJbHI
0COOJIMBOCTI CHIOPTCMEHA 1 30BHIIIHI yMOBU. UuM Hikda (i3nyHa mpare3aTHICTb,
BUIIUN PIBEHb CTOMJICHHS 1 CKJIQAHIIII YMOBH (ITOTaHe MTOKPUTTS TOPOTH, 3yCTPIUHUM
BiTEp TOII0), TUM BUIIMN ONTHUMAIBHUA TEMII 1 MEHIIIa ONITUMAaJIbHA TIepeava.

TakTuka 311 Ha BeJOCHUTIE ]l 3aJIEKUTH BiJl METH BelocuneancTta. Hanpukmian,
MpU TPOTYISHKOBOI 1371l OCHOBHHI KpPUTEPil ONTHMAIBHOCTI - €KOHOMIYHICTb, 1
HaWKpaIIow € TAKTHUKA MOCTIHHOT MIBUAKOCTI.

JIJist HOoCATHEHHS HAWBHINOTO CIIOPTHBHOTO PE3YJIHTATy TOHIUK TOBHUHEH TaK
oOuWpaT MIBMUAKICTP 1 TaK 1ii 3MIHIOBaTH, WIO0 TOBHICTIO BHUKOPHUCTOBYBATH
MOTEHIIIITHI MOXJIMBOCTI €HEPreTUYHUX CHUcTeM. Hampukman, B IHIUBITyaIbHUX
MeperoHax TepeciigyBaHHs Ha 4 KM HaWOUIBIN BUTIAHA TaKTUKA «mocuiany. [lpu
[IbOMY IIBHIKICTh Bigpa3y TMICIsI CTapTOBOTO pO3roHy Ha 7-8% Buma 3a
CepeaHbOAUCTAHIINHY IIBUAKICTh, @ B MOJAIBIIOMY BOHA 3HUKYEThCA (IIBUALIE a00
MOBUIBHINIE — 3aJ€XKHO Big €MHOCTI (PochoreHHoi Ta HaKTAIUIHOI CHUCTEM 1
MOTYXXHOCT1 OKHCITIOBATHHOT CHEPTETUYHOI CUCTEMH y TAHOTO CITIOPTCMEHA).

I wHuHI TpUBae BIOCKOHAJICHHS Beiocumnena. llopsinm 3  YUCICHHUMHU
KOHCTPYKIIISIMA 3BUYaHUX BEJIOCUIEAIB yce OUIBIIOr0 IMOUIMPEHHS HaOyBalOTh
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TaHJIeMH, a TAKOK OJTHOMICH1 i1 OaraToMicH1 BeJIOMOOLI1, SIKI PO3BUBAIOTh IIBUAKICTh
1o 30-40 km/ron.

? Muranns JUIS1 CAMOKOHTP 0JII0

1. ki cmocoOu mepecyBaHHS Ha JMKaX BaM Biiomi?

2. llepeniuiTh mepeBaru W HEAOJIKM KOB3aHSPCHKOIO XOJy MOPIBHAHO 13
TpaJAULIMHUMH CIOCOOaMU MepeCyBaHHA Ha JMXKaX.

3. SIki 30BHIIIHI CWUJIM BIUIMBAIOTh HAa BEJIMYMHY EHEPreTUYHUX BUTPAT
JIVKHUKA?

4. Illo Take onTuMaabHa MBUJIKICTH? SIK BOHA MOB'A3aHAa 3 BIKOM 1 (i3UYHOIO
MATOTOBJIEHICTIO JIMKHUKIB?

5. Mg yoro notpiOHIi JIMXKH1 Ma3i?

6. Ska Tomorpadis M'A31B, 10 NpPALIOIOTh MpPU PI3HUX CHOcoOax
neaIIOBaHHS Ha BeJocurie/i?

7. 3 sAKMX KOMIIOHEHTIB ((pakiiii) CKIagaeTbcsi MeXaHiyHa pobdoTa
Besocurneaucra’?

8. Sk MOXHa 3MEHIIUTH BUTPATU €HEPrii Ha MOJO0JIAHHS OINOpPY MOBITPS MpU
311 HA Bemocunie i 1 OIry Ha JmKax”?

9. JSIxi YMHHMKM BIIMBAIOTh HAa ONTHUMAaJIbHE MOEHAHHS TEMITy i JOBKUHU

KpOKy mpu Oiry Ha JmKax 1 Ha ONTUMAJbHUM TEMIT MEJAIIOBaHHS TpHU 1371 Ha
BeJIocurie 1i?

[ Tema 8. Biomexanika miaBanus

MeTta JeKIiifHOT0 3aHSITTA: 03HAMOMHTHCS 31 CITIOCOOaMU IIaBaHHS KPOJIEM 1
Opacom; 3’sCyBaTH MPHUHITUIIOB] BIAMIHHOCTI MK HUMH; BU3HAYUTH SIK1 CHJIM JIIOThH
Ha JIAHKH Ti1a TUTaBIA 1 K1 M'SI31 HAMOUIBIT aKTUBHI TIPH TIJIaBaHHI KpoJjieM 1 Opacom;
3’sICyBaTH SKUM YMHOM BH3HAYAETHCS CKOHOMIYHICTH IUIABaHHS 1 YOMY ii BeIMUHHA
BIIPI3HAETHCS BiJl EKOHOMIYHOCTI1 1HITUX JIOKOMOIIIH JIFOUHH.

Ilnan

Kinemarurka miaBaHHS.
JlnHaMiKa TJIaBaHHS.
Tomorpadis nmpamInx M'sa3iB.
Enepreruka niaBaHHs.
OrmrruMizariis IUTIaBaHHs.

abrwbdPE

/ KiawouoBi TepMiHuM Ta NOHSATTA: NIAGAHHA, YUKIIYHI JOKOMOYIi, hasa,
2PDAHUYHI NO3U, YUK, WeCmUyOapHull Kpojib, 080YOAPHUL KPOJb, GEPMUKAILHO-
CNPAMOBAHI CUNU, CUA MANCIHHA, cuna Apximeoa, niasyyicmes mina, niOUOMHA CUQ,
20PU3OHMANILHO-CNPAMOBAHT CUNU, CUNA MA2U, CUIA 10008020 ONOpPY, CUNA ONOPY
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BUXPOYMBOPEHHS, CULA Mepms 800U, CULA ONOPY XGUIEYMBOPEHHs, CUIU IHepyil,
Midenvs mina.

llnasanns muanescumv 00 YUKIIYHUX JIOKOMOYIU, SKI peanizyiomvcs 34
NPUHYUNOM 8IOWMOBXY8aHHS 8i0 pIiOKo2o cepedosuwa. llnaeanus € 6ajxdciugoro
yacmuHo pyxoeoi kyromypu atoounu. Amxe e B J{peBHiit ['perii mpo HEKYIbTypHY
JTOIUHY ToBopwiin: «BoHa He BMI€ Hi TU1aBaTH, HI YUTATHY.

CoTHI HalMX CYYaCHHUKIB JAEMOHCTPYIOTh HEaOMSAKI MOMJIMBOCTI LIBUIKOIO
Mporpecy JIOAWHY B MJiaBaHHI. Tak, skmo B 1875 p. anrmiiicekuii kamitan M. Ye60
nogonaB 33 KM, MO BIAOKPEeMIIOIOTh AHrmi0 Bin Dpaniii, 3a 22 roa, To uepes
niBropa cropivus T. I'pimci mepermB Jla-Manm ycboro 3a 6 rox 55 xB. Ha
MOKA30BHUX BHCTYIAaX CIIOPTCMEHU MPOTUIMBAIOTh COTHI METPIB 31 3B'I3aHUMHU PyKaMu
1 HOTaMH.

[Ipote, Ha *anb, qyxke Oarato A€W HE BMIIOTH IJIaBaTH 1 OOSITHCS BOJIM.
OcTaHHE TOSICHIOETHCS HacaMmIiepe]] HEpO3yMIHHSAM Toro (axTy, 110 3a 3aKOHAMU
¢b13uKM 3110pOBa JIIOJIMHA B TEIUIIN 1 CIIOKIMHIA BOJI MOTOHYTH He Moxe. [losicHuMO
ITI0 TYMKY.

Binomo, 1110 Ha TU10, IKE HEPYXOMO JICKHUTh Y BOJI1, IIFOTh JIB1 CUJIM: CHJIa Baru
1 cuna (ApxiMenoBa), 110 BHUILITOBXYE TLIO, sIKa JIOPIBHIOE Ba3l BUTUCHYTOI TLIOM
BOJH. AJle, OCKIJIBbKH JIOACHKE TUIO Oulble, HDK Ha 60% cKiamgaeTscs 3 BOAU, a B
JIETEHSX 3HAXOJUTHCS KUIbKa JIITPIB MOBITPS, Il JABI CUJIM MpUOIN3HO o1HaKoBi. 11]00
MOBIPUTH B 11€, BAKOHAWTE MPOCTE JOCTIKEHHS: CTOSYH 110 TPYAHU y BOJI1, HAOEPITh Y
JiereHl MakCUMaJIbHUM 00’eM TOBITPS 1 JIsDKTe Ha BoAy. llpw 1mpomy Baie TiIo
pO3TalIYEThCS MOOJIM3Y TOBEPXHI BOAM. SIKIIO TMOYATH MOCTYIOBO BHUITYCKAaTH
HOBITPSI 3 JIET€Hb, TLJIO TaKOX Oy/e MOCTYIOBO 3aHYpPIOBAaTUCS y BOAY. BusBuBIIHU
BEJIMKY CHJTy BOJI1, MOXKHA MPOJIOBKYBATH BUAMX JIOTH, JOKHU T1LJIO HE OMyCTUTHCS Ha
TTHO BOAOWUMHM. Takum YUHOM, 3MIHIOIOUU 00 ’€EM NOBIMPS 6 jle2eHsx, TOOUHA MOXHCe
pe2yniosamu 6eIUYUHY CUIU, WO BULUMOBXYE, I MUM CaMUM NIA8Y4icmb miud.

Ckazane miaTBepKYIOTh Taki nudpu. [ITutToma Bara Tija Ha BIUXY B IUIABI[IB-
4oJIOBIKIB y cepenHboMy JopiBHIoe 0,98 r-cm3 a B xkiHOk — 0,96 r-cm® (o
MOSICHIOETHCS, MMOBIPHO, BEIIMKUM OOCSTOM >KMpPOBOI TKaHMHHM B Timl kiHOK). Ha
BHMXY CEpeJHi BEIMYMHU MUTOMOI Bard BHILi: y 4ousoBikiB 1,06 r-cm® i B xkiHOK
1,04 r-cm®. Haragaemo, 1o nuToMa Bara npicHOi Boaum cTaHOBUTH 1,00 r-cm?,
3aHypeHE Y BOAY TLIO MOXE MOTOHYTU TUIBKA B TOMY BHUIMAJKY, SKIIO HOTO MUTOMA
Bara OibIIIa 3a MUTOMY Bary BOJH.

Okpim moeo, y niagy4oi 100uHuU Niagy4icms Suuid, HidC y Hepyxomoi. AJKe
KOJIH TiJIO CIUTIOMIEHOI JOPMHU PYXa€ThCs B MOBITPSHOMY ab0 BOJHOMY CEPEIOBHUIITI
TaKUM YUHOM, IO TIEPEIHIA HOTO KiHeIh PO3TAIIOBAHHUI TPOXHW BHUIIE BiJ] 33 HHOTO,
BHHHMKA€E CIIPSIMOBaHA Bropy IijgHiManbHa cuina. CaMe TakWid BHITQJOK MA€ MiCIIe B
I1aBaHHI. BenmwumHa MiIHIMATBHOI CHIIM 3pOCTae 31 MBUAKICTIO. L[poMy sBHITY
3000B'A3aHUN CBOIM ICHYBaHHSIM BOJHOMMKHHUUM criopT. [Ipudyomy malctpu 1bOro
BU]1Y CIIOPTY MOXYTh HECTUCS IO BOJI1 1 0€3 JIMK, Ha M'ATax.

IcHye Oarato pi3HOBUIIB IIJIABaHHS, ajie JAOLUIBHO JIE€TAJIbHO PO3TJISHYTU
KpoJib (HalmBuamui crnocid) 1 6pac (Hailnermuii).
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1. KinemaTtuka miaBanHs. [Ipu rutaBadHi KpoJjieM MOBHUN ITUKI CKIIAA€THCS
i3 MoYeproBux TpeOKIB MPaBOI 1 JIBOIO PYKOI 1 BHU3HAYEHOI KITBKOCTI yAapiB
Horamu. [lo KiTBKOCTI IUX yAapiB pPO3PI3HAIOTH JBO- 1 IIECTUYAAPHUNA BapiaHTH
TEXHIKU. Y MIECTHYJApHOMY KpOJii Ha MOBHUN LUKI PYXIB pyKaMy MPUNAAA€ LIICTh
ylapiB HOraMu — IO TPU KOXKHOIO HOTOK0. Y JTBOYIApHOMY KpOJii Ha MOBHHUH ITUKII
PYXiB pyKaMy BUKOHYIOTHCS TUIBKH JBa yJapu — IO OJHOMY KO’KHOIO HOTOIO.

[lectnymapHuii KpoJjb 3aCTOCOBYETHCS Ha CIPUHTEPCHKUX TUCTAHIIISAX, a
IBOYJApHUI — Ha cTaepcbkuxX. HaBuanHs piTell 3BUYallHO MOYMHAIOTH 13
HIECTHUYJJaPHOIO BapiaHTa.

KoyxeH HamiBIMKI IUIaBaHHS KPOJEM CKIATAEThCSA i3 4OTHPhOX (a3. dasm
BIJIIUICHI OJ[HA BiJl OHOT YOTHpPMa rpaHUYHUMHU Mo3amu. Hazpemo 111 mo3u Ta ¢asu
JUTSI OJTHOTO HAITIBIIMKIY, a TaKOXX 3aBJIaHHs, SIKi MIOBUHEH BUKOHYBATH KPOJICT Y
KOXHIH ¢a3i:

I paza — Buxia KT J1BOT pyKU 13 BOAU; 3A80AHHA — AKHALMEHUE 8Mpaiamu
WBUOKICMb NPOCYBAHHS 8nepeo;

II daza — Buxig JiBOI KHUCTI 13 BOJU; 3AB0AHHA — poO3noyamu NiOBUUJEHHS
UWBUOKOCMI,

Il ¢da3za — npoBeaeHHs JIKTS TpaBOi PYKU TIOB3 IUICUEC;, 3AB0AHHSA —
niosuwumu UWeUOKIiCmy,

IV ¢a3za — MOMEHT MOBHOTO 3aHypEHHs JiBOi PYKU y BOAY; 3A60aHHA —
AKOMO2a Oinbule PO36UHYMU WBUOKICTb.

Bunux (pu moBopoTi rosoBu Biipapo) 3aiicHioeThes B 1111V dazax nepiroro
HamiBIUKIY, a Baux — y [ 1 II pazax apyroro HamiBIUKITY.

3aBaaHHs, SIKI TOBUHEH BUKOHYBATH OPACUCT y KOXKHIN (hasi:

I ¢a3za — moyaTok po3ruHaHHS y KOJIHHUX CYrio0ax; 3as0anHs — niosuuumu
WEUOKICMb,

II ¢gaza — MOMEHT BHUIPSMIICHHS HIT y KOJIHHUX CYIJ100aX; 3A60aHHSA —
MAKCUMATBbHO 30I16UUMU UWEUOKICMb,

Il ¢da3a — 3akiHUeHHS pPyXy KHUCTEH Hazal;, 3A60aHHA — MIHIMI3y8amu
SHUMCEHHS WBUOKOCI,

IV ¢a3za — moyaTok pO3THHAHHA PYK y JIKTHOBUX CYTI00ax; 3a60aHHsA —
AKHAUMeHUle 8mpavamu WeuoKicmo.

Bunux Buxkonyetscs B I da3i ta ma mouatky Il ¢azu, a Baiux — nanpukinmi I11
dasu 1 Ha moyatky IV ¢aszu. 3 xinug IV dasu no nouatky Il dasm — 3aTpumka
JTUXaHHS.

2. JImnamika miaaBaHHsA. Y BOJaI TUIO JIIOOUHHM 3HAXOOWUTHCS IIJ JIEIO
JEKUTPKOX CHJI, $IKI 3a0e3Me4yyroTh MHOro TUIaBYYiCTh y HEPYXOMOMY CTaHl Ta
MPOCYBaHHS BIEpe]] PH I1aBaHHI. Po3risiHeMo iX TOKIaaHiIIe.

1. Bepmuxanbho-cnpsamosani cuiu:

Cuna maxcinna G = mg, 1e m — maca Tia, Kr; g — IPUCKOPEHHS BUIBHOTO
Na[af0uoro Tilia, M-c.

Cuna, saxa euwmosxye (cuna Apximeoa). llg cwia mpukiageHa a0 IEHTpa
00’emy Tina miuaBns. Llentp o00’eMy, sk mpaBuUilo, HE 30Ira€eThCcsl 13 LIEHTPOM Mac.
Tomy BuHHKaE 0OEpPTATHPHUI MOMEHT 1 HOTH JIIOJIUHH, SIKA JISKUTh HEPYXOMO Y BOJII,
OITYCKaFOThCSI.
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llioliomua cuna BUHWKAE TpU OOTIKaHHI Tila TOTOKOM Bojau. Bona
MPOMOpIIiiiHA IOl TOPU30HTAIBHOIO MEPETUHY TLIa Ta IIBHAKOCTI MOTOKY, IIO
Halirae, 1 3aJI€KUTh B/l KyTa aTakH.

2. I'opuzonmanbHO-CNpAMOBAHT CUNU.:

Cuna, wo npocysae (abo cuna 1iru). Bona BuHuKae B pe3yabTaTi Al pyKaMu i
HOTaMHM, MPO TEXHIKY SIKMX HaBITh cepe (axiBI[iB 13 IJIABAHHS HEMA€E €IMHOI TyMKH.
Hanpuknaa, nume HU3bKOKBaMiI(PIKOBaHI IUIaBLI-KPOJICTH BHUKOHYIOTh I'peOOK
NPSIMOIO PYKO10. 3HAYHO OUTBIIMK e(eKT aae TpedoK Mo 3Ur3aronoAioHiil TpaekTopii,
BU/I SIKOT 3aJICKUTH Bi] OCOOJIMBOCTEM CTAaTypU Ta PyXOBHUX SKOCTEH.

Cuna 10606020 onopy — 3aJ€XKUTh BiJ| IUIOII NONEPEYHOro MEPETUHY TLIa B
TUTOIIMHI, IEPIICHANKYISPHIN 10 HAPSAMKY PyXY.

Cuna onopy éuxpoymeopenHs, 10 3aJIeKUTh Bl HOPMHU 1 XapakTepy MOBEpXHI
Tula. Y TUX MICISX, J€ CTpPyMEHI BOJIM BIAPUBAIOTHCA BiJ TOBEpPXHI Tiia,
YTBOPIOIOTHCS 3aBUXPEHHS 1 32 3aKOHOM bepHyIuTi THCK 3HUXKYEThCS. Uepes pi3HUII0
TUCKIB BUHHMKA€E CHUJA, 1110 HIOW TATHE TLI0 Ha3al. BoHa 1 Ha3WBAETHCS CHUIIOIO OTIOPY
BUXpOYTBOpeHHA. He3HauH1 3MIHU MOJIOKEHHS TiJa, 10 HE 30UIbIIYIOTh a00 Maiike
HE 30UTBIIYIOTH MIIENb TUIa, MOXKYTb MOTIPIIATH HOTO 00TiuHICTh. [l yac KOoB3aHHS
OIYCKAaHHSI TOJIOBM IUIaBls BHHM3 30UIblye omip Ha 8-12%, a BigxuieHHs ii Bix
ONTUMAaJIBLHOTO MOJI0KeHHs Bropy — Ha 10-20%.

Cuna mepms 600u — CKJIQJAKA WIKIpU, BOJOCKM Ha IIKipi, MyXKuil abo
BOPCUCTUI MaTepiai KOCTIOMA TUIABIIS TOCHIIIOIOTH OMIp.

Cuna onopy xeune ymeopenus. IlnaBenp, 110 3HAXOAUTHCS Ha MEX1 BOJHOTO U
MOBITPSIHOT'O CEPEJOBHII, IiHIMAE YAaCTKH BOJW BHIIE BiJ PIBHSA BOJHOI MOBEPXHI.
Bonu Bxe He yTpUMYIOTbCS THCKOM CEpElOBHUINA, 1 TUIaBLUIO JOBOJUTHCS
nepeOoprOBaTH 1€ ¥ CHITy Baru 3MIIIEHUX YaCTOK BOJIH.

Cunu inepyii TaHOK ab0 BCHOTO TiJa HE HAJIEKATh JIO TOPU3OHTAIBLHUX abo
BEPTUKAIBHUX CHJI, OCKUIbKH CHJIA THEPIli cpsMOBaHa IMPOTUIICKHO MPUCKOPEHHIO 1
JOPIBHIOE TOOYTKY Macu (M) Ha IPUCKOPEHHS (0l).

3. Tomorpadiss npamwwuux M's3iB. EdekTuBHe BHKOpPHCTaHHS T'PEOKIB
pyKaMH 1 HOTaMH MOJKJIMBE TOJi, KOJU TYJyO TUIABI SIBJsS€ COOOIO0 JTOCUTH TBEPAY
KOHCTPYKI[if0, 10 3HAXOAWTHCSI B OOTIYHOMY W YpIBHOBa)XEHOMY TIOJIOKEHHI.
3a0e3nedyeThes 1€ 3a PaxXyHOK HAMpYKCHHs M'S31B )KUBOTA Ta CIUHU. [HIII M'A3u
Tyly0a MaroTh OyTH po3ciabieHi.

[Ipn nmnaBaHHI KpojeM HAaWOUTBII AKTUBHUMH € M'Si3HM, IO 3a0€3MedyroTh
3TMHAHHA KUCTI. Y Opaci BHCOKOI € aKTHBHICTb M'S3iB HIr. Ase 3Ha4He
HABAaHTAXEHHS MpHUMNaaac i HA pykd (OCOONHMBO B CIOPTHBHOMY IUIaBaHHI), IO
BUKOHYIOTh TOMIOHI JO KPYroBUX TPEOKOBI ii, SKi HAraaylOTh PyXH PyKaMmH, IO
JKOTH OMYIICHUMH B J[Ba TJICYUKH 3 By3bKUMHU TOPJICUKAMH.

4. EnHepreruka miaaBaHHsi. Cuiau, BiI SKHX 3aJICKHUTh OMIp BOIH, €
OCHOBHUMH 3 THX, fKI JIOBOAHWTHCS mepedoproBaTu miaBmio. OCKUIBKA MIUTBHICTH
Boau y 800 pasiB Ouibllle MIUIBHOCTI MOBITPSI, TUIABAaHHS BUMAara€ BEJIUKHX BUTpAT
eHeprii 1 € HallMeHII EKOHOMIYHUM BHUJOM JIOKOoMouik mroauau. KoedimieHT
MEXaHIYHOi €(EeKTUBHOCTI (AaHAJIOTIYHUM KOe(DIIEHTOBI KOPUCHOI [ii) CKIagae y
mnaBuiB 1-5% 1 30uibmIyeThcss B Mipy miaBuineHHs kBanigikauii. lle nabarato
HIDKYE, HDK OpH HazeMHHUX JIokoMouiax jdoauau (20-40%), 1 Hk4de, HDK y pul 1
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MOpCbKUX TBapHH. Tak, y 3eneHoi yepenaxu, ¢popesi Ta 30J10To1 pUOKH Koe(ilieHT
MEXaHIYHOi e(peKTUBHOCTI cTaHOBUTH BiamosinHo 10, 14 1 40%. Ilpu nnaBanHi B
jJacTax KOe(IUIEHT MEXaHIYHOi e(eKTHMBHOCTI BUIIMN, HDK O€3 JacTiB, — OJU3bKO
17%. i ¢daxkTu cBig4aTh MpoO HE BUKOPHUCTOBYBAHI1 pE3€pBH €KOHOMI3allli TEXHIKU
nepecyBaHHs JIIOJIMHU Yy BOAHOMY CEPEIOBHIII.

Enepretuyna BapTiCTh MeTpa LUISIXY Y IUIaBLIB MDKHApOJHOTO KJacy
npubau3no Ha 40% HUXKYa MOPIBHSAHO 3 IUIABUAMHM HEBHCOKOI KBamidikamii. s
HoBaukiB Opac (mpu msuakocti 0,3-0,5 m-ct) € Ha 30% GiNbII €KOHOMIYHUM, HiXK
KpLIb.

5. OnruMmizanig miaaBanHsg. OCHOBHI BUMOTHY 10 TEXHIKM ¥ TAKTUKU IJIABIIS
00OyMOBJIEHI 3aKOHOMIPDHOCTSMHU JWMHAMIKA W EHepreTUKkH IUiaBaHHs. HaiOinbin
3arajbHOI0 € BUMOTa MaKCUMI3yBaTH CHUJIy TATH Ta MIHIMI3YBaTH CyMy TaJIbMYHOUHX
cwI. MakcuMizallisis CHJIM TATH JOCSTAEThCS TPAaHUYHHM ITiJBUIIECHHSIM CHUIIH
B3a€MOJIIi TUTABLS 3 BOJOIO MpPHU IpeOHMX JISIX pyKaMu W BIIIITOBXYBAaHHI HOraMu
(y Opaci). YnopomoBx ychoro rpeOka pyka IMOBHHHA TepeMilllaTUCS Yy BOJI 3
NPUCKOPEHHSM, 3aBJSIKA YOMY JIOCBITUCHUH IUIaBelb OC3YNMHWHHO BiIYyBa€ «OIOPY
Ha BOJYY.

[TinTprMyBaTH BHCOKY CHJIy TSTH Ha BCiM JAMCTAHIIII JIFOAMHA MOXKE TLIBKU B
TOMY BHMAJKY, SKIIO O camoro (QiHinry 30epeke JOCTaTHbO eHEeprii. AJie TuTaBaHHSI
JIOCUTh EHEPrOEMHUN BHUJ PYXOBOi AisIBHOCTI. TOoMy TYyT OCOOJMBO BaKJIMBO
BUKJTFOUUTH HEMIPOJYKTUBHI BUTPATH €HEPTii. 3 11€10 METOIO:

1)  ycyBaroTh 3aiiBi pyxH;

2)  0o0HpalTh ONTHMAIbHUN (HAHOUIBII CKOHOMIYHHK) TEMI PYXIiB,
IPUYIOMY KOXKHIM IIBUAKOCTI IJIABaHHS BIATIOBIZA€ CBIM ONTUMAaTBHUN TEMIT,

3)  HaMarawThCs 3HU3UTH BEJIMYUHH TAJIbMiBHUX CHII;

4)  ycyBalOTh HEIPOAYKTHBHE M'SI30BE HAMPYKECHHS.

Y nmnaBaHHI, Ha BIAMIHY BIiJ IHIIUX BHUIIB CIHOPTY, BAXKIMWBE BMIHHS
po3cnabmoBaTH Ti M'S3M, SKi B JaHUH MOMEHT He OepyTh ydacTi Yy BUKOHaHHI
MexaHIuyHOi poOotu. Tomy, Hampukiaa, y KpoJii IpH MPOHOCI HaJ BOJOK pyKa
MOBHHHA pyXaTHUCS 3 MiHIMaJbHHUM HaIpyXKeHHsM. Tak caMo 1 IpH I1aBaHHI Opacowm,
y ¢a3i KoB3aHHS (sKa B CIIOPTUBHOMY IUIaBaHHI CKOPOYYETHCS NI0 MIHIMYyMY),
OUTBIIICTh M'A31B PO3CIIa0cHI.

[3 raapMiBHUX CHJI HAWOLIBII BEJIMKA CHJIa IOOOBOT'O OTIOPY BOJH 1 CHJIA OIIOPY
BUXpOYTBOpeHHsS. OOWIBI BOHU 3HIIKYIOTHCA 31 3MEHIIECHHSM KyTa aTaku, TOOTO
KyTa MDXK MOJOBXHBOIO BICCIO TUJIa 1 HAMIPSIMKOM pyXy. UMM MEHIIUN KyT aTaku, TUM
MEHIII:

1)  Mmigens Tija, a OTXKe, i Chita I000BOIO OMOpY;

2)  TIOBEpXHs BIIPUBY CTPYMEHIB, a OTXKE, 1 CHJIa OMOPY BHXPOYTBOPEHHS.

TakuM YwHOM, TUIaBeIb TOBWHEH 3alHATH TOJOXKEHHS Tila SKOMOTa
TOPU3OHTANBHINIE 1 BUTATHYTE B HANpPAMKY mepecyBaHHA. [Ipu mpoMmy, ToBOpsYU
cinoBamu [I. Kayncunmena, «1000BuHit omip 1 onip BUXPOYTBOPEHHSI OOMIHIOIOTHCS Ha
omip TepTd TuUla MIaBls 00 BOAY», fKE MOPIBHAHO HeBenuke. [lmaBil HU3BKOI
kBaniQikalii MOKa3ylTh HEBUCOKY IIBHJAKICTb, 30KpEMa, TOMY, IO iXHE TUIO
3HaXOJUTHCS B IOTAHOMY OOTIYHOMY IOJIOKEHHI, 3aXOIUIIOE 32 COOOI0 BEIIUKY Macy
BOJM ¥ YTBOPIOE TI03a/Ty BOASHI BUXPH.
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JUiss  3HWKEHHS HENpOAYKTHBHUX BHUTpPAT €HEprii BapTO 3MEHIIYBaTH
BHYTPILMKJIOB] KOJIMBAaHHS IIBHUJKOCTL. Y Kpoil BOHM MeHII, HDK Yy Opaci. Ile
JIOCSITAEThCSL OE3MEPEPBHOIO POOOTOIO HIT KPOJIICTA 1 TUM, IO OJHA PyKa MOYMHAE
rpeOOK 3aXOIUICHHSIM Yy TOM MOMEHT, KOJIM 1HIIA pyKa e HE 3aBepIluiia
BI/IIITOBXYBaHHS.

VYce ckazaHe MOSICHIOE, YOMY KpOJIb € OUIBII MIBUAKICHUM CTUJIEM, HDX Opac.
[IpuitHaTa TpU IUTaBaHHI KpoJeM KIHEMaTHKa pPYyXOBUX Aiil 3a0e3medye MeHUIl
BEJIMYMHH CHUJI J0O0OBOTO OIMOPY, ONOPY BUXPOYTBOPEHHS 1 CHJI 1HEPLIii JAHOK TLia.

? Muranns JJIS1 CAMOKOHTP0JII0

1. OxapakrepusyiTe cnocoOu TIUIaBaHHS  KpojemM 1 Opacom. Y dYomy
NOJIATAIOTh MPUHIUIIOBI BIIMIHHOCTI MK HUMH?

2. Binm 4oro 3anexxuth cuia onopy BOJAM IpH IUiaBaHH1? Sk Ha Hel BIUIUBaE
IIBUIKICTD IIJ1aBIA?

3. Sxuii BIUIMB HA MBHUAKICTH IJIABAHHS YMHSATH CUJIM 1HEPIlIT JJaHOK Ti1a?

4. Sxi M's3u HaWOLTBI aKTUBHI TIPH TIJIaBaHHI KpoJieM 1 Opacom?

5. Sk BUMIpSATH €KOHOMIUHICTH miaBaHHA? [losicHITH, YoMy 1i BeJIMYMHA
BIJIPI3HAETHCS BiJ] EKOHOMIYHOCTI 1HIIMX JTIOKOMOI[IN JTFOIMHH.

6. YoMy 3MEHIIECHHS BHYTPIIUKIOBUX KOJUBAaHb IMIBUAKOCTI TiJBUIINYE
€KOHOMIYHICTD IJIaBaHHA?

7. SIx eHepreTMYHa BapTICTh PYXIB IJIABISI 3aJICKUTH B TEXHIKH M TAaKTHKU
TUIaBaHHS ?

8. Sk CKOpOTWUTH BUTpATH €HEPTii NpH IUIABaHHI, HE 3HIKYIOUU TPU BOMY
IIBUIIKOCTI1?
Q. VY 4oMmy mossirae CyTHICTh siBUIa BUXpOyTBOpeHH:? [1oscHITH HOTO BIUIMB Ha
[IBUIKICTH IUIABAHHS.

[ Tema 9. Biomexanika nmepecyBHHX PyXiB i cTpuOKiB

MeTta JekUiiiHOr0 3aHATTA: pO3MVISHYTH KIHEMATUKYy METaHb PI3HUX
CIIOPTUBHUX CHapsAiB;, 3°SCyBaTH 3 SIKUX PYXOBUX I CKJIQJAa€ThCsl METaHHS
rpaHaTy; BU3HAYMUTU SIKI 0I0MEXaHIYHI XapaKTEPUCTUKH TMEPIIOYEProOBO BILIUBAIOTH
Ha JAJbHICTh METaHHS; 03HAHOMUTHUCS 3 TOMOTrpadito MPAMOI0YNX M'S31B; 3’ SICyBaTH
ONTUMAJIbHI PEXUMHU METaHb; 3aCBOITH KIHEMAaTHKy 1 JWHAMIKY pI3HUX BUJIB
CTpUOKIB; PO3TISHYTH HANUOUIBII paIrioHAIBbHI CMOCOOM BUKOHAHHS CTpHOKa B
BHUCOTY U JJOBXKHHY.

Ilnan

1. KinemaTtuka MeTaHb.

2. Tomorpadist mparroroInx M's3iB.
3. OntuManbHi PeKUMH METaHb.

4. KinemaTuka cTpUOKiB y BUCOTY.
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5. Jlunamika cTpuOKIB y BUCOTY.
6. Ctpubku y 1OBXKHUHY 3 po30iry.

/ KirouoBi TepmMinn Ta NOHATTSA: MemaHHs, cmpubKU, MEemanHs epaHamu,
METaHHS A0pd, OUCKY, CRUCY, MOJIOMY, KUOOK, Ce2MeHmMU PYKU, MOYHICIb MemaHb,
monoepagisi M'a3i6, ONMUMANBLHI pexcuMU, OAIbHICMb HOALOMY, WBUOKICb
BUTLOMY,  NPOKCUMANbHI  JAHKU,  OUCMANbHI  JIAHKY,  NOWMOBX08d  HO2d,
«nepecmynanuay, «nepeKuoHuUily cmpubox, Maxoea Ho2d, IOUMOEXYE8AHH, CMPUOOK
«gocoropi-gaony.

3MaraHHsg B METaHHSX 1 CTpUOKaxX OyiM MOMYJSPHI 3aBXKIU. AJIKE Bl YMIHHS
JAJIEKO 1 TOYHO METaTH, JAJICKO W BHCOKO CTPUOATH HEPIAKO 3aJICKUTh JKHUTTS
JIIOTUHU.

VY JlpeHiit I'penii Meranu AWCK 1 CIHC, 3 SKOTO, 1100 YHUKHYTH HEUIACHOTO
BUTIAJKY 3HIMaBCS METaJIeBU HAKOHCUYHHUK. 3MaraHHs B METaHHI CITHCA HA JTaJIbHICTh
1 Ha TOYHICTh MPOBOAWIMCS MK acCUpiicbkuMHU coijgatamMu. B Ipnmanaii Ha
HapOJHUX CBSATaX OCOOJIMBOIO MOIMYJISIPHICTIO KOPUCTYBAIHCS CTPUOKH Yy BHUCOTY 1
BUJ] METaHb, 1110 CTaB MIPOTOTUIIOM CY4aCHOTO METaHHS MOJIOTA.

Crpubokx y Bucotry s BoiHiB I[liBHoui OyB o000B's3koBuM. I1o6 Oyrtu
JTOMYIIEHUM Yy PSAIX BOiHIB, TOTPIOHO OyJIO BMITH NEPECTPUOHYTH UYepe3 JIIOAUHY,
sIKa CTOITh.

1. KinemaTnka metaHb. /[ BCiX pI3HOBHIIB METaHb XapaKTEpHI 3arajibHi
3aKOHOMIPHOCTI. AJie IeTalll TEXHIKU B PI3HUX BUJIaX METaHb PI3HATHCS.

Jliist mpukIiay BI3bMEMO METaHHS TpaHaTh 3 po30iry, y IKOMy BUOKPEMITIOIOTh
YOTUPU CTPYKTYPHI YACTUHU:

1)  po30ir, Mera SKOro — HamaTH TUIy SKOMOTa OLIbIIOI IIBHIKOCTI
BITHOCHO 3€MJIi: JIO Ii€1 MBUAKOCTI JOJAETHCS MIBUJIKICTh KHIKA PYKOIO;

2) MiATOTOBKA A0 KHUIKA, HANPHUKIHIN i€l ¢a3u TynyO BiaxuiaeHud y OIK,
NPOTUWJIC)KHUM METAaHHIO, TpaBa pyKa (SKIO METaHHS MPOBOAUTHCS MPABOIO PYKOIO)
Maibke TpsiMa; MpaBa HOTa CWIBHO 3irHYTa; JliBa 3ITHYTa Ta CIHUPAEThCS Ha
BHYTpIIIHE CKJICMIHHS CTOMH, JIiBa pyKa HAMIB3IrHyTa 1 3HAXOAHUTHCS TMOMEpPEIy
Tynyo0a;

3)  KHUJOK, IO MOYHMHAETHCS 3 PO3TUHAHHS MTPABOT HOTH; MTOTIM BiIOYBaETHCS
3TUHAHHSA 1 TOBOPOT Tyay0a Brepe] i, HapeITi, pUBOK PYKOIO;

4)  3ynuWHKa IICS KHJIKA, SKa Ma€ 3arajbMyBaTH MPOCYBAaHHS BIEpE, IO
JIOCSITAE€THCS 3aBASKA BHHECEHHIO TIPABO HOTH TIEpeT JiBOIO.

VY MeTanpbHUKIB TpaHaTH, 0 MarOTh BHUII JociarHeHHs (70-85M), Ha BiAMIHY
BiJl METAJIFHUKIB HEBHCOKOTO KJacy IIBHAKICTh CHapsja MiJ 9ac KHUJKAa TMOCTIHHO
3pOCTaE.

2. Tonorpadis npamwwuux M's3iB. Posriasaemo po6oTy M's31B Ipu MEeTaHHI
rpaHatd ¥ wM'sstya. OCHOBHI M'SI30B1 TIpymnu, MO OepyTh ydacThb y METaHHI,
BKIIFOYAIOTBCSL B po0OTY mochigoBHO. [lpuuomy mepes CKOpPOYEHHSM M'SI3U
MONEPEAHBO PO3TATYIOTHCSA 1 PU LILOMY 3aMaCaIOThCS CHEPTIEIO.
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CerMeHTH pPyKH, IO META€, BKIIOYAIOTHCS B MPOIEC METAHHS IOCTYIORBO,
MOYMHAIOYH 3 MPOKCUMAIBHOTO — mieva. [IoTiM akTUBI3yeThCs MepearIivus, KUCTb,
naibli. OCTaHHIMHU BTATYIOTHCS B POOOTY M'SI3M IHUCTAJbHUX JIAHOK KHUCT1 PYKH, IO
MeTae. besnocepenHpo mepen KUIKOM Tillo METalbHUKA MEPETBOPIOETHCSI HEMOBOU
Ha HATATHYTUH JyK. OCHOBHHUMH M's3aMHU TIPH BUKOHAHHI KUJKA € M'SI3M JKUBOTA;
M'SI3UM OSiIca BEPXHbOI KIHILIBKH; BEIUKHUN TpyJHUN M's3; HAWIIUPIIUNA M'S3 CIUHU;
M'si3M, O OepyTh ydacTb Yy PO3TMHAHHI JIKTHOBOTO Cyrio0a; 3ruHayl KUCTI H
MaJbIIB.

3. OnTUMAaJIBbHI peKMMH MeTaHb. [IUTaHHS MPO ONTUMAJBHI PEKUMH TIPH
NEPEeMIIICHH] CHapsaa MOKHA PO3TJISAIaTH y MBOX acrektax. Ilo-mepire, mig sKkum
KyTOM JO0 TOPHU30HTY HEOOXIJIIHO INTOBXaTH uYu MeTaTh cHapsn? Ilo-mpyre, ska
JTMHAMIKa MIBUJIKOCTI CHapsa € ONTUMaIbHOIO?

[Tpu BiamoBiAl HA MepIie MUTAHHS HEOOXITHO BUXOJIUTH 13 3aKOHIB MEXaHIKH,
3TiJIHO 3 SIKUMH JQJIBHICTh MOJILOTY CHapsa (L) qopiBHIOE:

L - VZ xsin2 o |
q

ne Vo — WBUIKICTH BUIILOTY, M-CY; o — KyT BUIBOTY, Ipaf; 0 = 9,8 m-ct —
NPUCKOPEHHS BUIBHO I1aJIal04u0To TiJa.

[TpoTe 11e piBHAHHSA HE MOYKHA MPSIMO 3aCTOCOBYBATH JIO CIIOPTUBHHUX METaHb,
OCKUJIBKM BOHO HE BpaxoBye aTMOC(EepHHX BIUIMBIB (BITPY TOINO) 1 TOro (akTty, 10
rpaHara, sapo, AUCK 1 CIHUC 3alUIIAlOTh PYKY MeTaJlbHUKAa Ha JEesKiil «BHUCOTI
BUITYCKY.

SIk6u rpaHarta 3anMinana pyKy Ha piBHI 3eMJIi, TO ONTUMAJIbHUN KYT BUJIBOTY
ckiagaB 6u 45°. OCKUIBKH 1I€ HE TaK, TO JJI JIOCATHEHHS MaKCHUMAaJIbHOI TallbHOCTI
KyT BWIbOTY ToBuUHEH Oytu MeHmui (30-40°). 3i 30iMbIICHHSAM BHUCOTH BHITYCKY
CHapsiia ONTUMAIBHUI KYT BUJIHOTY 3MEHIITYEThCS.

Hanenicms  nonvomy  cHapsoa  npu  ONMUMATLHOMY  KYMi — GUTbOMY
BU3HAYAEMbCS 8 OCHOBHOMY weuoKicmio sunvomy. Tomy eapmo opeanizysamu ceoi
pyxosi 0ii max, uob MaKkcumaibHo 30inbuumu weuokicms survomy. Came IS 1IbOTO
HEOOXITHO TIOCTYNOBE 3aJlyye€HHS B TMPOIEC METaHHS JIAHOK pPYKH — BiA
MPOKCUMAIBHUX JI0 TUCTATHHUX.

VY BIANOBIZHOCTI 3 UM TMEPEAIUTIYYS MPUCKOPIOETHCA paHille, HDK KUCTh, a
iede — paHilie, HiK mepearumays.

IIppy MeranHi M'fya B IUIb TOYHICTH BJIyYaHHS THM BHIA, YUM MEHIIA
nanabHICTh. Tak, NpH KUAKY IO KUIBIIO B 0ackeT0Oi TOYHICTh BIyYaHHS
smeHmyerbes Ha 40-80% 3 muctantii 1 M, 1o 10-20% 3 gucTaniii 7 M.

BBakaroTp, 110 KOJM JIOJWHA BHUSIBISIE TOYHICTH B OJTHOMY BHJI METaHb, TO
BoHa Oyzae ycmimHOK 1 B IHmMUX BUAax. llpw HaBUaHHI TPHUIIUIBHUX METaHb
MOTPiIOHO BpaxoBYyBaTH CEHCUTHUBHHU mepiof (Big 12 mo 14 pokiB), Koim HaBYaIbHI
3axonu HaWOLIRII eeKTHBHI. Y Tell mepios BigOyBAa€ThCS MIBUIKHN MPUPOTHUAN
PO3BUTOK BIYYHOCTI.

4. KinemaTtuka cTtpuOKiB y BHCOTY. BiloMO KiTbka cmoOcOO0IB CTPUOKIB Yy
BHCOTY 1 KOKHUH 3 HUX BKJIIOYa€ B ce0e po30ir, BIAMITOBXYBaHHS, MEpexia dyepe3
TUTAHKY Ta MMPU3EMJIICHHS.
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IIpu cTpubKy crnocoOoM «epecTynaHHs» po30ir BUKOHYEThCS MiJ KyToMm 30-
45°. BigmTOBXY€ThCS CHOPTCMEH [allbHbOIO BiJ TIUIAHKK HOTOI0 Ha BIJCTaHI
70-80 cM Bim mpoekiii MmiaHKkd. BiAmITOBXHYBIIMCH, CIOPTCMEH YTPUMYE TYIyO y
BEPTUKAIBLHOMY TOJIOKEHHI. MaxoBa HoOra, 3Jierka 3iCHyTa B KOJIIHI, MITHATA
SKHAWBUIIE, TIOMITOBXOBA ONMYyIIeHa BHKU3. J[OCATHYBIIM PiBHSI IUIAHKH, MaxoBa HOTa
BUIIPSAMJISIETHCS, @ TIOTIM OIYCKA€ThCA 3a Heto. [1oTiM BigOyBaeThbes «epecTymnaHHs,
Opu IbOMY TylyO0 CHJIBHO HaxXWISAE€TbCA BOEped 1 A0 IUTAHKH, OJIHOYACHO
OIyCKAIOThCS PYKH, 3JIeTKa 3irHyTa MOIITOBXOBA HOTa TEPEXOAHWTHh Yepe3 IUIaHKY
nyronoaionum pyxom. IlpuzemieHHs BinOyBaeThcsi Ha MaxoBy HOTY. OCHOBHHIA
HEJIONIK IBOTO CTPUOKA — HA/I3BUYAWHO BHCOKE TMOJIOKEHHS 3arajlbHOTO IIEHTPa Mac
TijJ1a BITHOCHO TUTAHKH B MOMEHT IMEePEeX0ay uepe3 Hel.

[Ipu cTpuOKy cnocoOOM «IEepeKUIHUI» 1€l HENONIK YAaCTKOBO YCYBAETHCS.
Po36ir BinOyBaetbes mig kytoMm 30-40° 10 miiaHKW, BIAIITOBXYBAaHHS BUKOHYETHCS
OMMKHBOIO IO TUIAHKM HOTOI0. Ha mouaTky 3mery TymyO mnpuiiMae BepTHKaJIbHE
MOJIOKEHHSI OOKOM 10 TIaHKW. Y TOJIBOTI CIIOPTCMEH HIOWTO JIsirae Ha IJIaHKY, a
MOIITOBXOBA HOTA TPOXOJAWTh MDK IUTAHKOK 1 MaxoBOK HOTOK. 3aBIsKH
o0epTaTpbHOMY PYXy TylIy0a HaBKOJIO MO3JO0BXKHBOI Ta IMOMEPEYHOI OCel CTpUOYH
NePEeXOAUTh IJIAHKY, OJHOYACHO TIOBEPTAIOYH OOIUTUS 1 TPYIU JTOHH3Y .

Ha croroani cBiTOBUI peKop]l y CTpUOKAX y BUCOTY Y YOJOBIKIB MEPEBUILUB
2 M 40 cMm, a B kIHOK — 2 M. [IpudoMy ciopTCMEHHU eKCTpa-KiIacy BUKOPHUCTOBYIOTh
auie oauH crnocid — «docoropi-guiomy. YV crpubky «docOropi-haomn» cropTcMeH
JI0JIa€ TUTAHKY B MOJIOKEHH1 CITMHOIO BHU3.

5. Iunamika cTpuOKiB y BHCOTY. Y 10pociuX CTpHUOYHIB BepTHUKAJIbHA
CKJIaZIoBa CWJIM J1i HAa OMOpYy NpH BIIIITOBXYBAaHHI (a TAaKOX 1 MPU aMOPTH3AIlii)
ctanoBuTh 3500-6000 H. Ili BeauyumHWM 3OUTBIIYIOTBCS 3 IMJIBUIICHHSIM
MiATOTOBIIEHOCTI CTpHOYHIB. 3HAYHY pOJb y LBbOMY BIIIFPAIOTh BEPTHKAIbHI
IIPUCKOPEHHS MaXOBHUX KIHIIIBOK.

[Ipu 3HaliOMCTBI 3 Ol0OMEXaHIKOK CTPUOKIB Bpa)KarOTh HE TUIBKH BEIUYUHU
CWJIM JIii HA OTOPY, aje ¥ BEIWYMHU MEXaHIYHOI MOTYXHOCTI. Tak, 3a po3paxyHKaMH
B.M. JI’siukoBa, mis cTtpubka y BHCOTY Ha 2,3 M JOpOCIUNA CTPUOYH PO3BUBAE
MOTY>KHICTB 70 5 KBT.

Bubip cmocoOy cTpubka BIUIMBa€ Ha BHCOTY 3arajJlbHOrO IIEHTpa Mac Tijia
BITHOCHO TJIaHKM Tpu mepexoai udepe3 Hei. [lpm cyuacHux cmocobax crtpubka y
BUCOTY («mmepekumHoMy» 1 «docOropi-pyion») CHOpTCMEH J0Ja€ TUIAHKY, KOJIH
TPAEKTOPIs 3arajbHOr0 IEHTpa MAac MOXKE MPOXOJUTH Ha PIBHI ITJIaHKU a00 HaBITh
HUK4e. BrcoTta migiiomMy 3arajqbHOTO IIEHTpa Mac 30UIBIIYETHCS 3 YKOPOUeHHIM (pa3u
BIJITOBXYBaHHS. AJie TIPH IbOMY 3MEHIIIYETHCS IMITYJIbC CHIIH A1l Ha oropy. Takum
YUHOM, 3aBJIaHHS ONTHUMI3allii TMoJsIrae B TOMY, IIOO 30UIBIIMTH IMIYJbC CHIIH,
HE3BKAIOYM HA 3HWKCHHS TPUBAJIOCTI BiIITOBXYBaHH.

6. CTpubku y aAoB:kuHY 3 po30iry. JloBxuHa po30iry 3BUYaiiHO CTaHOBHTH
20-50 m (12-24 OiroBux kpoku). PesympTaT cTpmOKa CYTTEBO 3aleKHUTh Bif
IIBUKOCTI B 3aBEpIIaiIbHIA YacTUHI po30iry. XapakTepHOI PUCOI0 TEXHIKH PO30iry
€ 30UTbIIEHHS Yacy KOHTAKTy C OIMOPOI0 1 pi3ke 3MEHIICHHS Yacy IMOJIbOTY B
OCTaHHBOMY KpOIIi po30iry. [{luM CTBOPIOIOTHLCS MEPEYMOBH IS MBHIKOI Ta TOYHOT
MIOCTAHOBKM HOTM Ha OpPYCOK 1 aKTHMBHE BIAIITOBXYBAaHHS. SIKIIO Yac KOHTaKTy 3
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OMOpPOI0 TMpH BIAIITOBXYBaHHI MeHHe, TO cTpuOok goBme. Otrxke, @dasza
BIIIITOBXYBaHHS TOBHHHA OyTH sikomora koportmor. II[o6 edexkTuBHO
BIILITOBXHYTHUCS, TpeOa IIBUAKO MOCTABUTH HOT'Y Ha OpPYCOK 1 CTPIMKO MiJIKUHYTU
cebe Haropy. Y MOMEHT BiAIITOBXYBaHHS BaXJIMBO SKHAWIIBHIIE MPONTH BIIEpE]
4yepe3 OMOPHY HOTY, HANPABIISIOYH IPY/IU Ta IJIEYi BrOpy.

Ilicis BiAIITOBXYBAaHHS CTPUOYH IEpeXoAuTh y a3y HONbOTy. Ii MoKHA
PO3AUIUTU Ha TPU YACTHHU: 3JIIT, BIACHE MOJIT 3 PyXaMH, 110 BIANOBIIaIOTH OJHOMY
3 TPhOX CHOCOOIB CTPUOKA, 1 MIATOTOBKA 10 TPU3EMIICHHS.

Ctpubok crnocoboM <«GIrHYBIIMCHY» HAWOUIbII MPOCTUHA 1 mpupoanuil. Tak
CTpuOaJIM HA TOYATKYy CTOJITTS, TaK CTPUOAIOTh 1 ChOTOJHI HOBauku. OJHaK IeH
POCTUM 1 JOCTYITHHM CMOCI0 Mae CEpHo3HUN HEJOJIK: 3rHHAI0OYM HOTH B TOJIBOTI Ta
HAXWISIIOUUCH J10 HUX, CTPUOYH 3MEHIITy€E paJilyc iHepIlii CBOTO Tija.

VY 30-x pokax 3'dBUBCS CIOCI0O «IIPOTHYBIIMCHY», a00, SIK HOTO TOJ1 HAa3WBaJIU
Ha 4ecTh (piHCBKOrO cTpuOyHa, «Tyynocy. Ilicnsa 31eTy cTpulOyH OmyckKae MaxoBy
HOTY, IPUEAHYIOUH 11 10 MOMTOBXOBO1. OOUJIB1 HOTH ONMUHSIIOTHCA JIELIO0 32 TYTyOoM,
CTpUOYH POTMHAETHCS B MONEPEKOBOMY Ta TPYJIHOMY BIIAlIaX XpeOTa, HAMIB3ITHYTI
PYKH IIBHUIKO BiIBOASATHCS Y CTOPOHHM-HA3aJ. Y NEpIiid MOJOBUHI MOJLOTY CTPUOYH
30epirae MoJIOKEHHSI MPOTHYBIIKUCH. JI0 MOMEHTY MPU3EMJIEHHS TILI0 3TMHAETHCA,
TynyO0 HaXWJIAE€TbCS BIEPEA, IIBUAKO BHHOCATHCA BIEPE] HOTH, a PYKH
MOBEPTAIOTHCS Y BUXIJAHE MONoxkeHHs. Hemomik crnoco0y «IporHyBIIMCHY TMOJSITA€E B
TOMY, 1110 CTPUOYH NOYMHAE MPOTUHATHUCS 1€ MPU BIAIITOBXYBaHHI, 3HUKYIOUH TUM
CaMUM JTAJIBHICTh CTPHOKA.

Jlnst 000X pO3TISTHYTUX CHOCOOIB CTpUOKA XapaKTEpHUW PI3KUN Mepexin Bij
OJIHMX PYXIB JI0 1HIIMX MPHU TPYITyBaHHI a00 MporuHi. TomMy mi3HilIe cTaau BijgaBaTu
nepeBary CTpuOKy CIIOCOOOM «HOXKHMII», € HOTM BHKOHYIOTH Y IMOJBOTI TaKi PyXH,
SK 1 mpu Oiry, poOJissun JBa 3 MOJIOBHHOIO a00 TPHU 3 MOJIOBHHOIO KPOKHU. Bei pyxu y
TaKOMY CTPHOKY MPUPOJHO CIIAYIOTh OJWH 3a OJHUM, 1 KOOPJMHAIlS PYXIB IPHU
pO30Iry He TOPYIITY€EThCS.

Onmumizyouu pyxogy OisIbHICMb Npu CcMpPUOKYy 8 008AHCUHY, HEeOOXIOHO
30ibUysamu  WEUOKICMb GUIbOMY MA HPABUILHO 00Upamu Kym 6UNbOmy, SKi
peanizyiomsvCa AHanN02IYHO MUM 3AKOHOMIPHOCMAM, WO | NPU MEMAHHX.

[IIBUAKICTH CIIOPTCMEHA B MOMEHT 3aKiHUEHHS BIIIITOBXYBAaHHS — HAWOLIBII
BRXJIMBA 3 XapaKTEPHUCTHK, 1[0 BU3HAYAIOTh JANBHICTh CTpUOKa. BoHaA 3aJI€KHUTh Bij
IIBUIKOCTI, IO PO3BUBAETHCS CIOPTCMEHOM TMpPH pPO30iry, 1 BTpaT MIBHIKOCTI,
MOB'I3aHUX 3 HEOOXITHICTIO TOYHO MOTPAMKUTH MOIITOBXOBOIO HOTOIO HAa OPYCOK st
BIIMTOBXYBaHHA. TakuM YHMHOM, ONTUMI3aIis po30iry mnepembdadae JOCATHEHHS
KOMIIPOMICY MDK IIBHAKICTIO 1 TOYHICTIO. [lomyk Takoro KOMIIpOMicCy
YCKJIQHIOETBCS JTOCUTh 3HAYHUMHU BEIMYMHAMU CHIW Jii cTpuOyHa Ha OpycoOK
BIJIIITOBXYBAHHS, 1[0 OCATAE IEKUTBKOX TUCSY HBIOTOHIB.

Ha ocrannix 3-4 kpokax Tepeln BiAIMITOBXYBaHHSM CIOPTCMEH MPUBOIUTH
Tyny0 y MOJOXKEHHS, ONMU3bKE N0 BEPTUKAIBHOIO, 1 3HUKYE BHUCOTY 3arajibHOTO
neHtpa Mac Tina. Ll 3MIHM TOJIOKEHHSI Tida CYHPOBOJIKYIOTHCS TMOJOBKEHHSIM
MepeIOCTAHHBOTO KPOKY 1 BIAMOBIIHUM YKOPOYEHHSIM OCTaHHBOTO.

[Ipu3HaueHHsT BIAIMITOBXYBaHHS — HAIaTH TUTY BEPTHKAIBHY IIBHJKICTB,
30epiraroun SIKOMOra OUIbIIY TOPU3OHTAJIbHY MIBUAKICTh. TyT CHOPTCMEH TaKOX
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CTUKAETHCSA 13 MPOTUPIUYSAM, BUPILIEHHS SIKOIO € OJHUM 13 3aBJaHb ontuMizauii. ¥
Cy4acHMX CTPMOYHIB €KCTpa-Kjiacy IIpM HIBHAKOCTI po30iry momax 10 m-c? wac
BinmroBXxyBanHs ctaHoBuTh 0,11-0,13 c, a kyt BimmroBxyBanHs — 19-25° mio
Ha0araTo MEHIIE BiJl ONTUMAJILHOTO MPU METaHHsAX (45°).

JucTaniis npusemMieHHs (BIACTaHb B MPOEKIIi 3arajJbHOro LEeHTpa Mac Tula
710 TOYKH TOPKAHHS IPYHTY B MOMEHT MPU3EMJICHHS) HEBEJIMKA 1 CTAHOBUTH OJIM3BKO
8% Bin AoBxHHM cTpuOKa. [IpoTe crnopTCMEH NOBMHEH HaMaraTUCh y MOMEHT
MPU3EMJICHHS! BUCTABUTH CTOIM SIKHAM1aJ1 BiJl LEHTpa Mac.

? Muranns JJIS1 CAMOKOHTP0JII0

1. BenuuuHu  skuxX ~ OlOMEXaHIYHUX  XapPaKTEPUCTUK  MEPHIOUYEProBO
BIUTMBAIOTh HA JIAJbHICTh METaHHS?

2. ITlosicHiTh, 1O Ja€ TIOCTIOBHE 3allydeHHS O TPOILECY METaHHS
NPOKCHUMAJIbHKX 1 JUCTAIBHHUX JIAHOK TiJIa.

3. 3 SIKUX pyXOBHUX JIiH CKJIaIa€ThCS METAHHS TpaHaTH?

4. 3 aKuX pyXxoBHUX M1 CKIAJAETHCA CTPUOOK Y BUCOTY?

5. V¥V skux ¢azax crpubka TUIO CcTpuOyHa B BHCOTY Ma€ MiHIMaJIbHy W
MaKCHMaJIbHY BEJIMYMHY KIHCTHYHOI Ta TOTCHIIIHHOT eHeprii?

6. SIki BeMMYMHM CWJIM Jii Ha ONMOPY NMPU BUKOHAHHI CTPUOKIB y BUCOTY H
TOBKUHY?

7. Ha3BiTh HaWOLIBIN palioHaIbHI CIIOCOOM BUKOHAHHS CTpUOKa B BHCOTY U
TOBXKUHY. BimoBine oOrpyHTYHTE.

8. 3a paxyHOK SIKHX CHJI CTBOPIOETHCS BEPTUKAJIbHA CKJIAJI0BA CUJIU B3a€EMO/II1
3 OMOporo B (pa3i BIAMITOBXYBaHHS MIPU CTPUOKY B BUCOTY Ta CTPUOKY B JIOBXKUHY?

9. SIxi YMHHWKH, KpIM IIBHUJIKOCTI po30iry, BIUIMBAIOTh Ha JaJIBbHICTh
cTpubka?

10. Cuna iHepiii cHapsga, IO PO3TaHSAEThCS, i€ Ha KUCTh 1 PO3TATYE M'S3H-
3rUHaYl KUCT1 ¥ MajbliB. JK 1€ BIUIMBAE HA JAJIbHICTH KHUIKa?

11. Sflkum 9YMHOM MaxOB1 PyXH MOXKYTh 30UTBITYBaTH CUIY BIIIITOBXYBaHHS, a
OTXK€, I BUCOTY CTpUOKA?

12. Yum mosicHIOETbCS TOU (haKT, IO ONTUMAIBLHUN KYT BUJIBOTY MPU CTPUOKY
B JIOBXMHY 3HAYHO MEHIIE, HK TPU METaHHSX?

[ Tema 10. Biomexanika TexHiKO-eCTeTHYHUX BHIIB CIIOPTY

MeTta JeKIiifHOro 3aHATTHA: O3HAWOMHUTHCS 3 €CTETHYHHM I1I€aioM 1 HOro
€BOJIIOIIIEIO; 3aCBOITH CYTHICTh 3araJIbHOMPUUHATOTO €CTeTUYHOTO imeanmy Ta
€CTETUYHOTO 17eally OOpaHOro BHUJY CHOPTY; BUBYUTHU OIOMEXaHIKYy OCHOBHHUX
€JIEMEHTIB PYXOBO1 JISJIBHOCTI B ApTUCTUYHUX BHJIAX CIOPTY; PO3IJISSHYTH BHIU
pPYyXiB, IO € CKJIAJOBUMHU BIIPAB y TEXHIKO-ECTETUYHUX BHJAX CHOPTY; YCBIIOMHUTHU
TOJIOBHUM KPUTEPIN ONTUMATIBHOCTI B TEXHIKO-€CTETUYHUX BUJIaX CIIOPTY.
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[lhan

1. EcreTnyHicTb, ecTeTUUHM 1ean. EBOMIOIIS €CTETUUHOIO 11eaiy.

2. 3aranbHONPUUHATAN €CTETUYHMM 17ean Ta €CTEeTHMYHUHN i1ean oOpaHoro
BUJY CHIOPTY.

3. biomMexaHIYHMII ONUC OCHOBHUX €JIEMEHTIB pPYyXOBOI [ISJIBHOCTI B
apTUCTUYHUX BUAAX CIOPTY.

4. Buau pyxiB, 110 € CKJIaJIOBUMHU BIIPAB Y TEXHIKO-€CTETUYHUX BUAAX CIIOPTY.

/ KiarouoBi TepMiHM Ta NOHATTHA: CHOpMUGHA 2IMHACMUKA, X)YOOMCHS
2IMHacmuka, Qicypne Kamaus, cmpubKu y 600y, CUHXPOHHE NIABAHHS, eCMmemudHuUl
i0eas, 3a2albHONPULIHAMUL ecCmemuyHull idean, ecmemudHull i0ear 0OPaHo2o Uy
cnopmy, pieHogazca, pyxXu Ha Micyi, nepemiujenns, 10KOMOoYii ma pyxu HA8KoJIo OcCi,
NnpasuibHa NOCMAaea, Kpumepii ONMUMAailbHOCMI, eCMemuyHiCmb.

CnoptuBHa Ta XyJOXHsS TIMHACTHKa, (IrypHE KaTaHHS, CTPUOKH y BOAY,
CUHXPOHHE TIJIaBaHHS Ta IHIINI TEXHIKO-€CTETHYHI, a00 «apTUCTUYHI», BUAHU CIIOPTY
BIJIPI3HAIOTHCS JIBOMAa OCOOJUBOCTSMHM: HAJ3BUYANHOIO PI3HOMAHITHICTIO TEXHIYHUX
€JIEMEHTIB 1 CBOEPITHUM TIIJXOJIOM JIO OIIHKH MalCTEPHOCTI, Ky BU3HAYAIOTh CYJII1,
IO CHOCTEPIraloTh 3a 3MarajibHOIO AISUIBHICTIO criopTcMeHiB. [1o cyTi, oIiHIO€ThCA
KiHEeMaTHKa (30BHINIHSA KapTHHA) PYXOBOi MISJIBHOCTI, a JWHAMIKa ¥ eHepreThka
BIJIIrparoTh JPYTrOPSAIHY poJib. BaKIuBY poJib B OIIHIOBaHHI BIJIrpae YsSBJICHHS PO
€CTeTUYHUN i7eaj, IO 3MIHIOEThCS 3 4YacoM. ECTeTHUYHICTh PYyXOBOi1 MiSIIBHOCTI
BU3HAYAETHCA OaraTbMa YMHHMKAMH, B TOMY YHCIi cnenudiaHuMu (HECIoiBaHKa,
OPUTIHAJIBHICTh,  BIAMOBIIHICTh  «IIKOJI»  TOMIO) 1  3arajabHOO10JIOTTYHUMU
(€KOHOMIYHICTh, TOYHICTB).

1. EcrernyHicTh, ecTeTMuHMi igeas. EBouonmis ecreTM4yHOro imeasny.
Ecretnunuii igean — 1e 3pa3ok, SKUH BiAMOBIAA€ 3araJlbHONPUUHITUM B JaHUM
nepioJ; 4Yacy YSBICHHAM IMpO Kpacy. Y TOMy, IIO CTOCYEThcs GoOpM 1 pyXiB
JIIOJICBKOTO Tija, CHhOTOAHI BiAOYBA€ThCS TIIOBEPHEHHS JIO ECTETUYHHUX 1/1€alliB
anTuaHOCTI. [IpekpacHo Bce, MO0 MaKCUMAaJbHO BIAMOBiAa€ CBOEMY MPH3HAYEHHIO.
[ ToMy B 30BHINIHBOMY BHTJISIZII Ta PYXOBIH JISUTBHOCTI JIFOJMHU IIHY€ETHCA BCE, 1110
CBITYHUTH Mpo 11 Gi3MUHE Ta MCUXIYHE 3A0pOB'S 1 crpusie oMmy. Ase Tak Oyno He
3aBXK]IH.

€auHUM  JTOCTYITHMM IS HAc CHOCOOOM TIPOCTEXHUTH 3a EBOJIOIIEIO
€CTEeTHYHOTO ifiealy € BUBYCHHS TBOPIB MHUCTEITBA, SKi 3aKapOyBajiu 30BHIIIHICTH
TOJIeH MUHYITUX enoX. Takuii eKCKypC JT03BOJISIE€ Kpallle 3p03yMITH CydacHi €TaIOHU
KpacH.

[Tonan n'aTh THCAYONITH BIAAUIAIOTH BiJ HAC 4ac, KOJW OyJIM CTBOPEHI Mepii
31 30epekeHnX CKyIbpnTypHHX mopTperiB CrapogaBHboro €runty. s HuX
XapakTepHi rpyba cuia i TuiecHa Milb. DapaoHu 1 3HATH CTAPOAABHBOIO IapCTBa
Oynu BoiHaMu, 3aBOMOBHUKAMU, 1 (pi3nyHa cuiia Oyna iM HeoOXiHa.

@®i3yyHa cuia 1 Millb OCOOJMBO I[IHYBaJIUCS B KpaiHax 13 CYBOpUMU
KIIIMAaTUYHUMK YMOBaMH, Ji€¢ M'SI30Ba cCuja 1 BUTPUBAIICTb Oyl KHUTTEBO
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HeoOxigHuMU. He BUMaakoBo B 00pa3oTBOPYOMY MHUCTELTBI PI3HUX KpaiH 1 HAPOJIB
MU 3yCTpidaeMo oOpa3u 00ratrupiB-BOiHIB 1 TPYA1BHUKIB.

lIpomszom yciei icmopii 1to0cmea 6yau HepoO3PUBHO NO8 SA3AHI  YABNEHHS NPO
MinecHy Kpacy ma npaKkmuyHy KOpUCHicmb.

JIue B 100y cepeaHbOBIUUs TypOOTa MPO TUIECHY AOCKOHAJICTh BBaXkajacs
CIOpPaBOI0 TPiXOBHOIO. Peiniris mnpomoBigyBana acKeTW3M, YMEpPTBIHHS IUIOTI, a
TEOPETUKHU-O0OTOCIOBH CTBEPIKYBalIW, IO (PI3WYHI BIpPaBHU 1€ «BUTaJKa MeEKiIa 1
epetukiBy. Y XII cT. y MaknenOyp3i Kijgbka Jrojied Oyau crajeHi 3a Te, [0 BOHU
«3pobmin 6€3005kHO 1 6e34eCHO, TIaBaloYu B CTaBKaxX Ha O4axX HATOBIY». | HaBITH y
XVI-XVIII cr. y Pocii oauH 13 3aKOHIB 3a00pPOHSIB «HACTIIIbKA HEOE3MEeUHy po3Bary,
K KaTaHHS Ha KoB3aHax». OcoOIMBOI MIKOAM 3J0POB'I0 MPHUHOCWIO HOCIHHS
KOpCETIB Ta 1HII TpaaMilii, W0 HAYThb BpPO3pi3 3 NPUPOJHOIO KUTTEMISIIBHICTIO
JIIOJICBKOT0 OpraHi3mMy (Harpukiaz, BUCOKI MiA00pH).

[TocTynoBe MOBEpHEHHSI 0 €CTETHYHHUX 1/7€alliB aHTUYHOCTI PO3MOYAIOCs B
enoxy BiapokeHHs 1 3aBepIIyeEThCS B HAIII JIHI.

2. 3araJbHONPUHHATHIA eCTeTHYHMI ieas Ta ecTeTUYHHUI igean oOpaHoro
Buay cmopry. CyyacHu# ifean TUIECHOI Kpacu HaWsACKpaBillle BTUIEHO B 00pasi
CIIOPTCMEHIB 1 apTUCTIB Oanery. CUCTeMaTU4H1 TPEHYBaHHS 3pOOUIIHN iX M'A3UCTUMH,
CTPYHKHUMU. 30BHIIIHS TPUBAOIHMBICTh TOETHYETHCS 3 BUCOKHUMH O0'€KTUBHUMH
MOKa3HUKAMU PYXOBHUX SKOCTEH (BUTPHUBAJIICTIO, CHJIOI, IIBHIKICTIO, CIIPUTHICTIO,
THYYKICTIO). TOMY 10 pyXOBO1 AISTILHOCTI MalCTPIB CIIOPTY ¥ OaeTy 3BepTAIOTHCS B
TOMY BHUIIAJIKy, KOJIU XOUyTh BUSIBUTU €TaJOHU Kpacu pyxiB. ['oBopsiun cioBamu Jle
Kop6ro3pe, TyT BCTymaroTh B [0 MaTeMaTH4HI 3A10HOCTI HAIIOTO PO3YyMY:
HACOJIO/KYIOUUCH BUIOBUIIEM, MU OJHOYACHO 3HAXOJMMO B HHOMY BIJOOpa)kKeHHS
3aKOHIB CBITOOY/IOBH.

Kpaca pyxiB npuBabnmBima 3a kpacy cratudaux ¢opm. [lpomy 3000B's13aHi
CBOIM iICHYBaHHSM 1 6aJIeTHE MUCTEIITBO, 1 ApTUCTHYHI BUIU CIIOPTY. JlockoHamuMu i
NpUBAa0IMBUMH € PyXH JOCBIIUEHOTO JicopyOa, Kocaps, MOHTaXHHKA, XOua
€CTETUYHICTh HE HAJCKHUTh JI0 YMCIa KPUTEPIiB OMTUMAIBLHOCTI iX JisiabHOCTI. Tak
caMoO MPOTATOM YCi€l 3MaraJibHO1 JUCTAHINi BI3HAYAIOTHCS KPACHUBI PyXH MaucTpa
CHopTy-0iryHa, KOB3aHspa, JIMKHUKA, X04a 1HO/1 X 30BHINIHINA BUTIISAL HA QIHIII aX
HISIK HE MOKHA HA3BaTH BUTOHUYEHUM.

Bunnkae muTaHHS: M0 B IIUX BUIAJKAX JISKUTh B OCHOBI HAIIMX €CTETUYHUX
o1iHOK? MabyTh, MOkHa BiIMOBICTH Tak. [1o10HO 10 TOTO SIK HEPO3PUBHO MOB'I3aH1
MK COOOI0 3M0pOB'Sl 1 30BHINIHIA BUTIIAM JIIOJWHU, Kpaca il pyxiB CBIAYHTH MPO
¢i3uuHe Ta TCUXIYHE 30POB'A, a TAKOX MPO BUCOKY KBamidikallito B TaHOMY BHUII
PYyXOBOi JisUIBHOCTI. 300poé's i kpaca pyxie ymeopiwwmv Hepo3pusHe yie:
300po8'ss — 3anopyKa Kpacu, a 36UdKa pyxXamucs npasuibHo, Kpacueo — 0OHA 3 YMO8
@izuunoi dockoHarocmi i 00820 1IMmsL.

3. biomexaHiuHuii onmMc OCHOBHHMX eJIeMEHTIB PYXOBOi TisNIbHOCTI B
apTUCTUYHMX BHAAX cHopty. Bimomo, 10 BCl BUAM PYXOBOi JISJIBHOCTI
MOAUISIIOTHCS. HA M'SITh TPYI: pIBHOBAra, pyXu Ha MICIli, IEpEMIILEHHS], JIOKOMOIIIi Ta
pyXHu HaBKOJO oci. PiBHOBara Ha nepuui MOIJIsiA 3Ja€ThCS HAUMPOCTIIIMM BHUAOM
PYXOBOi MISUIBHOCTI. AJle Take BpaK€HHS OMAaHJIuBe, 00 HaBIThb y 30€peKeHHI
BEPTUKAIBHOTO TOJIOKEHHSI TUIa W MiIATPUMAaHHI NPaBUIBHOI MOCTaBU OJHOYACHO
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oepytb yuactb noHan 300 m'aziB. lle ckiagHuil pyxoBuid akT. 3 JITepaTypHHUX
JDKEpea BIIOMO, IO COJAATH LApChKOl apMil HENPUTOMHUIM, KOJHM iX 3MYIIYBaJd
TOJIMHAMHU CTOSITH HEPYXOMO y CTIAKI «CTPYHKO.

3arajgbHONPUNHATI KaHOHU MPABUJIIBHOI MOCTaBU OOIPYHTOBAaHI MEAMYHO W
6iomexaniyHo. Lle Ti mo3u, sKi 3a0e3neuyoTh HalKpallll yMOBU AJi (PYHKI[IOHYBaHHS
BHYTpIIIHIX OpraHiB, PIBHOMIPHOIO pO3MOAUTY MEXAHIYHOIO HABAHTAXKEHHA Ha
YaCTHHM CKEJIeTa, a TAKOXK MIHIMAJIbHI EHEPrOBUTPATH HA MIATPUMAHHS PIBHOBATH.

HaBuuky mnpaBuibHOI MOCTaBM MOXHA TpeHyBatu. lIpo 1e CBITUUTH
0araTtoBIKOBHI JTOCBIJ Xopeorpadii, CHOpTy Ta BiiICbKOBOi CIIPaBH.

B apTucTHuHUX BHUIaX CIOPTY BUTOHYCHO i IPAIlio3HO MOBUHHI BUKOHYBATHUCS
CKJIaJH1 BOpPaBH, 110 BUMArarOTh BHUCOKOI THYYKOCTI 1 JoOpe (MpoTe HE HaIMIPHO)
PO3BHHEHOI MYCKyJNaTypu. BUKOHAaHHS OIIHIOETHCS THM BHUIIE, YUM OUIBIION €
aMIUTITy/la PyXiB 1 YUM MEHII TMOMITHMMH € KOJHBAJIbHI PyXH TiJla Ta 3yCHILIS,
CHpsSIMOBaHi CIOPTCMEHOM Ha yTpUMaHHS PiBHOBAry.

4. Buau pyxiB, 0 € CKJIAJOBUMH BIPAB y TEXHiIKO-eCTETHYHUX BHIAX
cnopTy. Pyxu wHa wmicyi B 3MaraHHiX 3 TEXHIKO-€CTETHYHUX BHJIB CIIOPTY
criocTepiraroThesi He 4yacto. OIHAaK BOHHM IIUPOKO 3aCTOCOBYIOTHCS B CHIIOBIM Ta
xopeorpadiyHiii miarorosui. Pyxosi aii Ha Micii € 0a30BUMHU BIIpaBaMU, YACTUHOIO
«mkomu  pyxiB». ToMy TexHika iX BHKOHAHHA TOBHHHA OyTH JIOBEIEHA IO
aBTOMAaTU3MY Ta JOCKOHAJIOCTI. [IiABUIIEHHIO OILIIHKK CHpHsIE BCE, IO CBIIYUTH MPO
«aneptHicTh» (Big ¢panm. alerfe — mBuakuiA, Terkuil y pyxax): BUCOKa aMILIITyaa
pyXiB (BHMarae THYYKOCTI B cyrjo6ax 1 M'S30BOi CWJIM), BIATATHYTI HOCKH Ta
IpaBUJIbHA MOCTaBA, a TAKOK 30BHIIIHS JIETKICTh 1 PO3KYTICTh (ajie 0e3 3aiiBUX PYXIB,
110 3HUXKYIOTh €KOHOMIYHICTB ).

llepemiwyennsa BUKOHYIOTBCS y BIOpaBax 3 TNpeIMeTaMH B XyJIOXKHIN
riMHactumi. Ha BiAMiHY Bim MeTaHb TYT HE NparHyTh 10 JaidbHOCTI. | BmpaBa He
3aKIHUYEThCSA, KOJMW 0Opyd, OymaBa YW M'SY  BIIOKPEMIIIOIOTBCS BT PYKH
CIIOPTCMEHKH. 3a TIepioJIOM METaHHS HacTae Iepioj] JIOBIHHSA IIpeaMeTa, IIo
CKIamaeTbes 3 a3y MIATOTOBKM JO JIOBIHHA Ta (a3m JoBiHHA. TyT morpiOHa
CIIPUTHICTD (TOYHICTh MIBUJIKUX PYXiB).

Jlokomoyii apTUCTUYHUX BUIB CIIOPTY MAIOTh CBOi 0c00IMBOCTI. Tak, Xonp0a
B TIMHACTHUIl (HAPHKIAM, MPU BUXOJI JO CHApANA) XapaKTEPU3YETHCS JETKICTIO 1
IJIABHICTIO, BHYTPIIMKIOBI KOJMBAHHS MBUAKOCTI 3BeCHI 10 MiHIMyMY. CTPYHKICTh
TiJ1a MAKPECTIOETHCS MMOCTABOIO: CIIMHA MPsMAa, JIOTIATKH 3'€THAaH1, TOJIOBA IMiTHSTA.

biz y rimMHacTuii Mae 1aBa PI3HOBUAM: TIMHACTHYHUU OIir 1 po306ir. Meta
po30iry — JOCATHEHHS ONTUMAaNbHOT (HEOOOB'SI3KOBO MAaKCHMAJIBHOI !) IIBHIKOCTI
JUIsl BAKOHAHHS MOJAIbIIOr0 TEXHIYHOTO €JIeMeHTa (HalpuKiaa, CTpuOKa).

NmHacTHYHMIA OIr ONTUMI3YEThCS 32 €CTETHYHICTIO. SIK 1 B Xopeorpadii, BiH
CYIPOBOKYETHCSI PISHUMH pyXaMH pPyK, ToJoBH ¥ Tymyba. Tum camuMm crae
MOXXJIMBUM TIEpEaTH PI3HOMAHITHI BIATIHKK HACTPOI 1 TOYYTTIB 3aco0aMu
IUIACTUKKA. XO04Ya, 3pO3yMUIO, 1€ HEMAa€ YITKOrO HAayKOBOTO TMOSCHEHHS TOTO
€MOLIMHOTO BIUIMBY, SIKMM CHpPABISIIOTh Ha JIIOAUHY PYXOB1 il apTHUCTIB OajeTy,
(GIrypucTiB TOIIO.
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Pyxu naexono oceii, 10 BUKOHYIOTBbCSI B TEXHIKO-€CTETUUHUX BHJAX CIOPTY,
JOCUTh BHUAOBHIIHI BXE€ TOMY, IO JAEMOHCTPYIOTh MOXJIMBOCTI JIFOJMHHU, SIKI
BUXOJATh 32 MEXKI1 3BUYHHX, OyZAeHHUX. be3 0araTopiyHOro TpeHyBaHHS HEMOKIIMBO
BUKOHAaTH 0aratoo0epToBHil CTpHOOK y (IrypHOMY KaTaHHI, CKJaJHI 00epTH IMpHU
cTpuOKax y BOJY TOIIO. 3acBOiTU MOMI0HI BIpaBH JOMOMAara€ yCBIIOMJICHHS Ta
PO3yMiHHS X O10ME€XaHIYHUX 3aKOHOMIPHOCTEH.

[cHYIOTH J1Ba MPUHUMIIOBO PI3HUX CIIOCOOM YIPaBIiHHS 00EpTaHHSAMHU.

[lepmunii cmoci® — mOpu BIICYTHOCTI 30BHIMIHIX CHJI, 32 PaxyHOK 3MiHH
MOMEHTY 1HEepIIi.
Hpyruii croci6 ympaBiaiHHS OOEpTOBUM pPYyXOM — 3@ PaxXyHOK IMIOYJbCY

MOMEHTY cuiu. [lpudomMy IMIOyJIbC CWJIM MOXE CTBOPIOBATUCA SIK TpHU
BIIIITOBXYBaHHI Bil Omopu, Tak 1 B Oe3omopHoMy mojiokeHHl. Hampuxnan,
HNapamyTUCT y BUIBHOMY TOJBOTI MOXE 3MIHIOBATU MO3Yy, BUKOPUCTOBYIOUU CHITY
OTOpY MOBITPSI.

[Tix16'emMo MiACYMOK CcKazaHOMY TIpO 010MEXaHIKy apTUCTUYHUX BUIIB CIOPTY.
['on0oBHUM KpUTEpIEM ONTHUMAIBHOCTI B TEXHIKO-€CTETUYHUX BHUAAX CIOPTY €
€CTeTHYHICTh. ECTeTMUHMMM BBaXKalOThCA pyXxoBi1 Ali, #Aki:l) BiI3HAYaIOTHCS
€KOHOMIYHICTIO, TOYHICTIO, TOCKOHAJIICTIO, 110 JTO3BOJISIE BUKOHYBATH iX 0€3 3alBUX
BUTpAT €Heprii; 2) BIANOBIIAIOTh ICHYIOYOMY Ha CBOTOAHI YSABJICHHIO TIPO
€CTeTUYHMH 17eall.

Jlns  BUKOHAHHS  BKa3aHUX YMOB TOTpiOHA  pi3HOOIUHA  (i3UYHA
HiATOTOBJIEHICTh,  fKa, NPUPOAHO, MHOEAHYETbCS 3 MIIHUM 370poB'siM. OTxe,
3JI0POB'Sl Ta PyXOBa MalCTEPHICTh HEB1J €MHI OJHE BiJl OJHOTO.

? IIuranns ajs CaAaMOKOHTPOJI0

1. Sk omiHIOETBCS €(PEKTHBHICTh PYXOBOi MISUIBHOCTI B apTUCTUYHHUX BHIAX
CIopTy?

2. Illo Take ecreTHmuHU imea?

3. Sk iyomy ecTeTUUHHUH i71ea 3MIHIOBaBCS B ICTOPii JTrocTBa?

4. Yomy kpaca pyXiB 1 370pOB's JTIOJUHU TICHO B3a€EMOTIOB's13aH1?

5. SIxi OlomexaHIUHI XapaKTepUCTUKH (I3UYHOI BOPABH MOXKYTh OyTH
3apeecTpOBaHi, SKIIO BpaxyBaTd, IO CHOPTCMEHKAa CTOiTh Ha crabiunorpadivHii
mwiatdopMi i cyrnobu ii MapkoBaHi?

6. 1o crpusie MigBUINEHHIO OIIHKK 32 BUKOHAHHS PIBHOBATH 1 pyXiB Ha MICITI
1 SIK 11€ TIOB'SI3aHO 3 CYYaCHUMHU YSBJICHHIMU PO €CTETUIHUH 1mean?

7. SIxi OloMmexaHi4HI OCOOJMBOCTI TIEPEMINICHh B aPTUCTUYHHUX BHUIAX
CIIOpTY?

8. JSIxi OlomexaHiyHI OCOOJIMBOCTI JIOKOMOI[IM B TIMHACTHIIl 1 IHIOIAX
apTUCTUYHUX BUAAX CIOPTY?

9. ki cmocobu ympaBiiHHS 00epTaTbHUMHU pyXaMH BaM Biomi?

10. 36inpmyeThess a00 3MEHITYETHCS KYTOBA MIBHJIKICTD MPH YTPYIOBAaHHIO?
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[0 Tema 11. Biomexauniuni oCHOBH Typu3My

Merta JeKUiHHOIO 3aHATTA: O3HAMOMUTHUCA 3 OCHOBHUMHU HOHSATTIMHU 1
BUJIaMHU TYpPU3MY; PO3TJISIHYTH CKJIaJ0B1 O10MEXaHIYHOTO aHaji3y PyXiB JIIOJUHU B
PI3HUX BHJAX TYPU3MY; BHUBYUTH JHMHAMIKy pyXiB B pI3HMX BHJaX TYypU3MY;
PO3IJIIHYTH CHOCOOM TIEPEHECEHHs BaHTaXy; 3’ SCyBaTH KpUTEpli BU3HAUEHHS
ONTUMAJIBHUX PEXUMIB IpPU MEPEeCyBaHHI 3 PIOK3aKOM; YCBIJIOMUTH CYTHICTb
ONTUMI3allli pyXOBO1 AISNIBHOCTI B PI3HUX BUJIaX TYPU3MY.

[lnan

OcHoBHI NOHATTS. Buau typusmy.

biomexaHiuHMIl aHaI13 pyXiB JIIOAUHU B PI3HUX BUAAX TYpU3MY.
JluHamMi4HMI aHali3 pyXiB y PI3HUX BUJAX TYPU3MY.

CnocoOu nepeHeceHHs BAHTaXKy i BU3HAYEHHS! ONTUMAJIbHUX PEKUMIB.
OnTumizailist pyxoBoi JisSTIbHOCTI.

abrwpbE

/ Kiro4uoBi TepmMiHM Ta MOHATTSA: BuOu mypuszmy, mMypucmuyHi noxoou,
NIUWOXIOHI NOXOOU, JTUICHI NOXOOU, BOOHI NOXOOU, 6€JIOCUNEOHI NOXOOU, KIHHI NOX0O0U,
Kpumepii onmumanibHOCmi, eKOHOMIYHICMb, X00bba 3 eanmajdicem, xoo0vba & 2opy,
308HIWUHI OOMSAJICEHHS, ONMUMAILHA MA CPAHUYHA UWBUOKICb, 30HA eKOHOMIYHUX
pedAcuMie.

1. OcnoBHi nousarTa. Buau typusmy. TypuUCTUYHI MOXOIU MOAUISIOTHCS HA
MIIIOX1/IH1, JTMKHI, BOJIHI, BEJIOCUIICIHI ¥ KiHHI. Y paMKax Ili€i TEMU PO3TIIsIal0ThCs
JUIIE OCOOJIMBOCTI TEXHIKM Ta TAaKTUKH PYXOBOi JISJILHOCTI B TIIMIOMY TOXOAI.
VY mimomy TOXOAl TYpHUCT TIEPECYBA€ThCS 3 BaHTAXKEM, SIKUW Hece Ha coOi, SK
PaBUIIO, B PIOK3aKY.

Busnauanvnum kpumepiem onmumaibHOCmMi Npu nepecysamHi 3 pPIOK3AKOM €
eKOHOMIYHICMb. 3HAWIEHO TOMPABKOBI KOE(DILIEHTH NI PO3PAXYHKY €HEePreTHYHOT
BapTOCTI METpa NUIAXY MPHU XOAb01 3aJIeKHO BiJl MOKPUTTS, BUXOIUU 3 KOe]illi€eHTa
1,0 nns moBepxH1 acdanbTy: TBepAa IPyHTOBa nopora — 1,2; TpaB'sHe MOKPUTTI —
1,3; mic i opane mone — 1,5; mibHUHN cHIr — 1,6; OOJOTHCTHI IPYHT 1 IMIIIaH1 JIOHU —
1,8; cuir rmuounoro 100 cm — 2,1,

2. biomexaniunuii aHajgi3 pyxiB JIIOAMHU B Pi3HMX Buaax typusmy. [Ipu
X071b01 3 BaHTaXXeM 1 X0J[b01 B TOPY BUTPATH €HEPTii SK 3a OJUHUIIIO Yacy, TaK 1 Ha
METp MUIAXY 3pOCTAalOTh 31 30UTBIIEHHSAM KPYTHU3HH MiIAOMY. 3po3ymino, 3i
30UTBIIIEHHSIM KPYTOCTI MiIMOMY KOJMBaJIbHI MEPEMIIICHHS TyIy0a y BepTHKAIbHIN
TUIONTMHI TIOCTYTIOBO TMEPEXOASATh y MOCTyNalibHe mpocyBaHHsA. OmHaK MOB's3aHa 3
MM €KOHOMIsI €HepTii MEHIIIa 3a T0JJaTKOBI €eHEPTOBUTPATH HA MITHOM yTopy.

Xoapba B TOpPY BIIPI3HAETHCS BiA XOAbOM IO TOPH3OHTAIBHINA TOBEPXHI
€HEepPreTU4HO, KIHEeMaTH4YHO 1 3a Tomorpadiero mpamoounx M'a3iB.  Tymny0
HaxXWJICHUW, PYKU BUHECEH1 Brepen. g 30UIbIIEHHS TEPTS, L0 MEPEIIKOJKAE
KOB3aHHIO, HOTA CTAaBUTHCS HA BCIO CTYITHIO.



93

3. IunamiuHmMii aHAJI3 pyXiB y pi3HMX Buaax typusmy. [Ipu nigiiomi B ropy
3pOCTa€ AaKTUBHICTh: PO3TMHAYIB CTOIHM, IO CKOPOUYIOTHCA TICHS CHIBHOIO
PO3TATYBAaHHS; YOTUPUTOJIOBOTO M'si3a CTETHA, OCKUIBKM B MEPIOAl 3aJHBOT OMOpPH
30UIBIIY€EThCA PO3TMHAHHS HOTM B KOJIHHOMY Cyrjo0i; M's3iB, IO PO3THMHAOTh
XpeOeT, y HampyXKeHH1 SKUX YHAcCHiJOK Haxujay Tyiay0a BIepel € ICTOTHUM
CTaTUYHHUIA KOMMIOHEHT. Lli BIZOMOCTI HEOOX1THO BUKOPUCTOBYBATH IPH MIATOTOBI
710 TIOXOAY 1Sl MiA00PY TPEHYBAJIbHUX BIIPAB.

3o6niwni 0bmsdcenHss — OMH 3 HAUOUTbII BUBYEHUX €PrOHOMIYHUX YNHHUKIB,
110 BIUIMBAIOTh HA €EKTUBHICTh PYXOBOI AISIBHOCTI. Y TypHU3MI1 BOHH MalOTh MICLE
Opu TIEPEHECeHH]1 pIOK3aka W IHIIMX BaHTaxXiB (Hampukiuan, Oaimapku). [o
BU3HAUEHOT MEX1 JI0aTKOBI BUTpATH €HEprii Ha MepecyBaHHs JIHINHO MOB'A3aHi 3
Baroro oOTSDKEHHS, ajne 30UIbIIeHHST Macu BaHTaxy noHaj 30 kr (a6o 100yTOK Macu
BaHTaXy y KI Ha IIBUIAKICTh X0Ab0M B KM-Ton ' moHan 100) mpusBoauTh 10
HETPOTOPIIHOTO MiABUIICHHS EHEPTeTUYHOT BAPTOCTI METPY HUIAXY.

4. Cnioco0u mepeHeceHHs] BAHTAXKY il BUBHAYEHHSI ONTHUMAJIBLHUX PEKUMIB.
Ha eneproBuTparax mMO3HA4Ya€ThCs Miclle PO3MIMICHHS BaHTaxy. Tak, 1 kr macu
B3YTTsI €KBiBaJICHTHHIA 4-8 KT BAHTaXY, IO IEPEHOCUTHCS B pyKax ad0 Ha TOPCi.

Yum Oinbws  piBHOMIPHO  pO3NOOLNEHULl BaHMAXMC, MUM Jecuie U020
mpancnopmysamu. Hanpukian, nepeHeceHHs BaHTaXy B OAHIN pyui (MOpiBHAHO 3
NIEPEHECEHHSIM BaHTaXy B 000X pykKax) 30UIbIIye €HEPrOBUTPATH, SK 1 OyIb-sKe
BIXWJICHHS Tij1a BiJl BEPTHUKAIBHOIL 0Ci (1T03H).

[likaBo, 10 B PI3HUX KpaiHaX TPAHCHOPTYBaHHS BEJIMKUX BAHTAXKIB
3MIMCHIOETHCS TTO-pi3HOMY. HaltG 111 omupeHi ciM croco0iB:

1) BaHTaX PO3UICHUI HABIILI 1 MEPEKUHYTUH dYepe3 IuIede, MIIIKA BHU3Y
3B's13aHI;

2) KOIIHUK 13 BAHTA)KEM PO3MIIIYETHCS HA TOJOBI Ta MATPUMYETHCS OIHIET 200
JIBOMA pyKaMH;

3) 3BUYAMHMI PIOK3aK PO3MIIICHHUI 3a MICYNMa;

4) MIIIOK, 3aTATHYTHH Yropi peMeHEeM, IO MPOXOJUTh HABKOJIO 4oJia (Tak
HOCSITh BaHTaX IIEPIU-CKeNeNa3u, 30upadl Jaro, )KUTeNl Jeskux paioHiB I'imanais,
1HI1aHII);

5) «pucoBuil MIIIOK» — Iei crocid mependavyae BUKOPUCTAHHS MIIIKiB; BiH
BIIPI3HAETHCS Bij MOIEPEIHIX JIMIIE TEeM, IO JBa BEPXHIX KYTH MilllKa TPUMAIOTh
pyKamu;

6) kopommcio (abo OamOykoBa >KepAHMHA), Ha KIHIISIX SKOTO YKpPIIUICHUH
PO3AUICHNWI HABIUI BaHTX, MPUUOMY KOPOMHCIO a0 JKEepAWMHY HiATPUMYIOTH
PYKOIO;

7) poO3aUICHUI HABITUI BaHTaX HECYTh Y JBOX PyKax.

ExOHOMIYHICTh Ha3BaHMX CHOCOOIB 3MEHIIYETHCS B TOMY MOPSAIKY, ¥ SIKOMY
BOHU mepepaxoBaHi. HaliMeHII eHeproeMH1 Taki MPUAOMH MEPEHECEHHS BaHTaXY,
P AKUX NEPEKUIAI0YMH MOMEHT CHJIM Bard BaHTaXy € MiHIMalbHUM. Tpaauiiiuuii
(a TakoXX 1 CTAaHKOBUM) pIOK3aK 3aiiMae B I1bOMY CIHUCKY JIMIIE TPETE MICIIE.
3po3yMiJio, 11€ HE O3HAYaE, 110 TYPUCTY MOXKHA PEKOMEHAYBAaTH MEPEHOCUTH BaHTaXK
Ha roiioBi. llel cmoci® mij cuiy JMIIe TUM, XTO WOro BUKOPUCTOBYE pOKAMHU U y
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pe3yabTaTi TaKOTO TPEHYBAHHS Ma€ CUJIbHI M'SI3M IIMi Ta HEaOWsKy 3AaTHICTb
HNIATPUMYBATH PIBHOBArY.

306HiIWHI 0OMAdNCEHHS [ NIOUOM Y 20pY 3HUNCYIOMb ONMUMATIbHY (HAtOiibu
EeKOHOMIUHY), a4 MAaKoxMC [ 2paHudyHy (my, wo 6ionogioae anaepoOHOMy nopozy)
WBUOKICMb.

Tak camo 1 (i3uuHe cTOMJIEHHS, IO HacTae uepe3 1,5-2 rox Xxoapdu 13
IPaHUYHOIO MIBUAKICTIO, HAa 5-10% 3HM)KY€e ONTHUMAaJIbHY IIBUAKICTb.

[Ile momiTHIIIE BIUIMB CHEKH, HIO0 CYTTEBO OOTSKYE Oyab-ike (i3uuHe
HaBaHTaXEHHsA. 31 30UIBIICHHSIM 30BHIIIHBOI TeMrepaTypu Ha 25°C onTumaibHa
MIBUIKICTh XOJIbOU 3HUKYEThCS Ha 30%.

5. OnTuMmizanisi pyxoBoi gissibHOCTI. Sk BiOMO, 1HTEpBal MIBUAKOCTEH Bij
ONTUMAJIBHOI J0 TPAaHUYHOI HA3MBAIOTh 30HOI0 EKOHOMIYHUX peXUMIB. Y
TYPUCTUYHOMY MOXOJ1 JOUUIBHO HTH 3 ONTHUMAJIbHOIO (HAWOLIbII E€KOHOMIYHOIO)
IIBUIKICTIO.

TpuBasia pyxoBa MiSJIBHICTb 13 TPAHUYHOIO IHTEHCHBHICTIO i CHIIY TUIBKU
HaiouUIbme (I3UMYHO MIATOTOBICHUM TypUCTaMm. AJDKE BIJOMO, IO TpaHWYHA
TPUBAIICTH M'SI30BOi POOOTH I'PAaHUYHOI IHTEHCHUBHOCT1 HaBITh Y CIIOPTCMEHIB PIJIKO
NEepEBUILYE 2 TOJI.

VY mroneit pi3HOTO BIKY Ta (DI3MYHOT MIATOTOBIEHOCTI BEIMYMHU ONTHUMAJIBHOT
MIBUAKOCTI PI3HATHCS, TaK caMO fAK 1 BEJIMYMHU TPAHUYHOI MIBHAKOCTL. Tomy
KEpIBHUKY MOXO0Jly HE YHUKHYTH KOMIIPOMICHUX pimieHb. OgHe 3 HUX 3BOAUTHCS J10
TOro, 100 3pIBHATH EHEPreTW4YHl BapTOCTi MeTpa uuaxy. IIpore, skmo crad
3JI0POB'S TYPUCTIB PI3HUH, TO BCIM JOIUIBHO MTH 31 IMIBUIKICTIO, ONITUMAJIBHOKO IS
JIIOJTMHU 3 0CJIA0JIEHUM 3[I0POB'SAM.

? IIuranns pis CaAMOKOHTPOJIIO

1. Sk 3abe3meunTy HaWMEHIII EHEPTOBUTPATH IIPH MIEPECyBaHHI 3 BAaHTaXKEM?

2. SIx BUOpaTH MIBUIKICTBH CITUIBHOTO INEPECYBaHHS JIIOJICH 3 PI3HUM CTaHOM
310pOB's 1 (PI3UUHOIO Mpare3aaTHICTIO?

3. Sk 3MIHIOETBCA ONTHMAJIbHA IIBUJKICTH XOABOM TIPH YCKJIaAHEHHI
30BHIINIHIX YMOB?

4. JloBenmiTh, IO IOCTAHOBKAa HOTH HAa BCIO CTYIHIO NPH MiAHOMI B Topy
3MEHIIy€ UMOBIPHICTh CKOB3aHHS BHU3.

5. Yomy miIoMIBU TYPUCTUYHOTO B3YTTS pOOJIATH pedpuctumMu?

6. 1o Take 30Ha EKOHOMIYHHUX PEKUMIB?
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ITuTanHs 1151 HOBTOPEHHS Ta 3aKPilVIEHHS! BUBYEHOI'0 IPOrPaMHOI0
Marepiay

CrtpykTypa aHani3y pyXxoBOi JISIbHOCTI JIFOIUHH.

TecTyBaHHS B G10MEXaHIII].

Pexxumu ckopouenns M’a31B. Kpusa Xina.

CriiikicTh. biomexaHika CTIHKOCTI.

YacoBi XxapaKTEepUCTUKH, B3aEMO3B’ 130K TPUBAJIOCT1 Ta TEMITY PYXIB.
biomexaniuH1 IKOCT1 M’SI31B.

No akwbdE

bioMexaHika CHJIOBHX Ta IMIBHIKICHUX SIKOCTEH. B3aeM0O3B’30K ITUX PYXOBHX

SIKOCTEMN.

8. IIpocTopoBO-4acoBi XapaKTEPUCTHKH PYXY JIFOUHHU.

9. B3aemo3B’430Kk O10MEXaHIKH 3 IHIIMMHU HayKamHu.

10.[legaroriune oriHiOBaHHS B OloMexaHiui. PopMH HIKajd Yy MEAaroriyHOMY
OL[IHIOBaHHI.

11.TIpocTopoBi XapaKTEPUCTUKU PYXY JIFOJIUHH.

12.T'pynoBi B3aeMozii M’5131B. Posib M’5131B aHTaroHICTIB Y PYyXOBIi A1SUTbHOCTI.

13.3aneXHICTh PyXOBUX MOXKJIUBOCTEH Bij TLIIOOYIOBH.

14.KpyroBa xpoHorpama (i3u4HOi BIPaBH.

15.Pi3HOBHAM pOOOTH M’ SI31B.

16.biomexaHI4HI TPpEHAKEPH.

17.Jlanku Tina sk Bakeni. PI3HOBUIM BaXkesiB. Y MOBU PIBHOBAaru BaXKelliB.

18.KineMaTnuHi XapaKTEpUCTUKHA PYXOBOT iSITIbHOCTI JIFOIUHHU.

19.1lpornoctruna iHGOPMATUBHICTh MOKAa3HUKIB MOTOpUKH. HOBEHUIbHMIA Ta
nedIHITUBHUM BIK.

20.BusHadyeHHsT KyTOBOi MIBHAKOCTI Ta KYTOBOTO IPHUCKOPEHHsS O10JIAHOK Tila
JIIOJTMHHU 3a KIHOTPaMoro (p13MYHOI BIIPaBH.

21.T'eoMeTpis Mac Tina MoauHM. [i KinbKicHE Bi0OpaKeHHS.

22.Metoau peecTpaiiii 010MEeXaHIYHUX XapaKTEPUCTHUK.

23. OYHKIIOHAIBHAA Ta CHUCTEMHO-CTPYKTYPHUH MiAXiA A0 aHalizy pyXxoBoi
IISTTBHOCTI.

24. TecTyBaHHS PyXOBHX SIKOCTEH.

25. OcobmmBocTi OiOMEXaHIYHUX XapaKTEPUCTUK IOCTYIMOBOTO Ta OOEPTOBOTO
PYyXiB.

26. biomexaHI4H1 XapaKTepUCTUKH, 1X KIacU(iKaIlis.

27. PyxoBuii Bik. AKcenepaTH Ta peTap/IaHTH.

28. BusHaueHHs JIHIMHUX MIBHIKOCTEH O10JJAHOK CIMOPTCMEHA 3a MaTepiajlaMu
KIHO3MOMKH.

29. JluHamMivH1 XapaKTePUCTUKH PYXiB JIFOTHHH.

30. PyxoBi nepeBaru. KoedimieHT nmaTepanbHOi epeBarm.
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31. KinemaTuuH1 0COOJIMBOCTI PyXiB JIOJIUHH.

32. 30BHIIIHI Ta BHYTPIIIHI YMOBU PYXOBOT AiSUIbHOCTI JTIOJUHHU.

33. BigHocHICTh MeXaHIYHOrO pyXy. CHCTeMH MiJIpaxyHKY BiJICTaHI1.

34. MomeHT iHepuii. Mac-1HepuiiiHi XapaKTepUCTHKH.

35. Jlanku Tina sk Baxkenl 1-ro ta 2-ro poay, yMOBH piIBHOBAaru BaXkelliB.

36. bioMexaHika BUTpUBAIOCTI. 3aCO0M MIABUILIEHHS BUTPUBAJIOCTI.

37. BuzHaueHHs 3arajibHOr0 LEHTPY TSHKIHHS Ti1a rpadiyHUM METOJIOM.

38. IIpocTopoBO-4acoB1 XapaKTEPUCTUKH.

39. biokinemaTnyHa cxema (IpoMip), IPUHILIMI ii TOOYT0BH.

40. Ontumizanis pyxoBoi JisiibHOCTI. OnTtumanbHuii  BapianT. Kpurepii
ONTUMATBHOCTI.

41. ABtomaru3zallist 610MeXaHIYHOTO KOHTPOJIIO.

42. TIpocTopoB0o-4acoBi XxapakTepucTuku. CepeiHs Ta MUTTEBA IIBUKOCTI.

43. 3 SKOI METOI0 MPOBOMASTH aHANI3 YacoBOI CTPYKTYpH (I3UYHMX BIIPAB.
XpoHorpama (pi3uyHOI BIIPABH.

44, bioMeXaHIYHUN KOHTPOJIb, K €JIEMEHT CUCTEMH KOMIUIEKCHOTO KOHTPOJIIO Y
¢G13MYHOMY BUXOBaHHI Ta CIIOPTUBHO-03/10POBYIM JISTTBHOCTI.

45. Tunu noxuboK MpH MPOBEICHHI O10MEXaHIYHOT'O KOHTPOJIIO.

46. 'eomeTpis Mac TUTa JTIOAWHA. Mac-1HepHiiiHi XapakTepucTuku. LleHTp
TSDKIHHSI Ta IIEHTP Mac Tij1a JIIOAUHU.

47. PyxoBuii amapat JoauHU. biokiHeMaTH4HI JaHKUM Ta mapu. bioMmexaHiduHa
cucTema.

48. TToBHa MexaHI4HA poOOTA MPU PYXOBi AISITLHOCTI JFOIUHH.

49, TlpuHIIMTT BU3HAYEHHS JIHIAHOI MIBUAKOCTI Ta TPUCKOPEHHS JIAHOK Tijla
JIOJTMHU 32 MaTepiajJaMy KIHO3HOMKH.

50. biokiHemaTnuHi mapu, JaHIOrd. OCOOJUBOCTI 3aKPUTUX Ta BIIKPUTHX
JIQHITIOT'1B.

51. BikoBi 3MiHU pyXOBHX MOKJIMBOCTEH.

52. 30BHIIIHAI Ta BHYTPINIHI CHJIM MO0 3YMOBJIIOIOTH HAMPSIMKH Ta HIBHUIKICTH
PYXIB JIOJIUHHU.

53. IlonsTTs mpo Giomexaniky. [Ipeamer Ta 3a7a4i OioOMEXaHIKH.

54. TToctymoBi Ta 006epTOBi pyxu. OcoOMMBOCTI GIOMEXaHIYHUX XapaKTEPUCTHUK
MOCTYTOBOTO Ta 00EPTOBOTO PYXY.

55. Meroa aHaMITUYHOTO BH3HAYEHHS 3arajibHOTO LEeHTpY TsoKiHHSA Tinma (3LT)
Tija (JIoJaBaHHSAM MOMEHTIB CHIJI TSDKIHHS 32 TeopeMoro BapinboHa).

56. OcHOBHI HampsMKH OiOMexaHIKW: 3arajbHa, MPUKIagHA Ta AuQepeHiiitHa
OloMmexaHika.

57. TounicTh BUMIpIOBaHHs. PI3HOBUIM TOMUJIOK.

58. BigHOCHICTh MEXaHIYHOTO PYXY.

59. /lunaMigHi XapaKTePUCTUKH PYXY JIOINHHU.
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60. PyxoBuii amapat mtoauHH. biokiHeMaTWuHi JaHKM Ta mnapu. bioMexaHiuHa
CUCTEMA.

61. EnepreTuuHi XapaKTepUCTUKH.

62. biokiHemaTu4Ha cxeMa (IpoMip) Ta ii BAKOPUCTAHHS y O10MeXaHiIll.

63. [llkanu BUMipIOBaHb T4 OJMHUIII BUMIPIOBAHb.

64. luHami4yH1 XapaKTepUCTUKU PYXY JIIOJUHH.

65. [loctynoBi Ta 00epToBi pyxu. SKkuil pyX HA3UBAETHCS PIBHOMIPHUM,
NPUCKOPEHUM, PIBHOIPUCKOPEHUM.

66. [IpocTopoBi XapaKTEpUCTUKU PYXIB JIFOJIUHU.

67. OntuMizallisi pyXxoBoi IisJIbHOCTI JIoAUHU. Kputepii onTUManbHOCTI.

68. Xponorpama ¢i3uuyHoi Brpasu. JliHiiiHa Ta KpyroBa XpoHOIrpama.

69. Yacosi xapakTEpUCTHUKH.

70. YMHHMKWY, 1110 BIUIMBAIOTHh Ha PyXOBI MOXKJIMBOCTI JIFOJJUHHU.

71. CeHCUTHBHI NIEP10JIM B PO3BUTKY PYXOBHUX SIKOCTEH 1 pyXOBHX HAaBUYOK.

72. Ocob6MBOCTI B3a€EMO/II1 MTPOIIECIB AO3PIBAHHS Ta HABYAHHS.
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