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IIpo aBTOpa

Msryenko Ouexcanap IlerpoBuy, kKaHAUIAT XiMIYHHX HAYK (TJOKTOP
¢pimocodii B ramysi ximii), 3akiHunB ¢iznko-maTeMaTHYHHIl (PaKyJabTET
BepasiHcbKkOro aep:kaBHOrO MeJarorivyHOro iHCTUTYTY 3i cremiaJbHOCTI
«MaremaTuka», Oionoriunuii d¢axkyabter JloHeubKOro Aep:KaABHOIO
yHiBepcuTeTy 3i cmemiagbHocTi «biosoris», ¢akynabrer ynmpasiaiHHs 3i
crneniaabHOCTi «MeHeI:KMeHT opraHizamiii» A30BCBKOro perioHaJbHOIo
iHCTHTYTY  ynpaBiHHS. IpanoBas HAYAJbHUKOM HAYKOBO-
AOCHiTHMIBKOI JadopaTopii bepasiHcbkoro BUpoOHHYOro 00’€qHAHHA 3i
skauBapok. 3 1990 poxky -— gouneHT bepasiHCbKOro aep:aBHOIO
MeAarorivyHoro iHCTHTYTY, B skomy 3 1994 mo 1996 poxm 3aBinyBaB
Kadenporo nmpupoao3HaBcTBa, a 3 2005 mo 2011 poxu kadeaporo ekoJiorii
Ta npupoao3HaBcrBa. 3 1996 mo 2005 poxu nmpaunioBaB B A30BCbKOMY
perioHanbHOMY iHCTHTYTI ynpasainusa (M. BepasgHcbk) npu 3anopizbkomy
JAepKaBHOMY YHiBepcHUTeTi Ha mocaai mpodecopa kadeapu MeHETKMEHTY
roTeJbHOr0, TYpUCTH4YHOro cepricy. B 1997 poui oTpumaB BYeHe 3BaHHS

npodecopa MikHapoAHOI KAIPOBOI aKaaeMii.

Bigminauk HapoaHoi ocBiTH, Mae BixsHakm MinicTepcTBa ocBiTM i Haykum Ykpainm “3a HaykoBi
JOCSATHEHHs1” Ta 3a PO3BUTOK BHUILOI OCBIiTH Haropoa:xeHuii BigzHakoo im. “Ilerpo Moruiaa”. Ony0/ikoBano
240 naykoBHX po0iT, 3 HUX B raay3i XiMii KOMILUIEKCHHX CIOJIYK - 45, B ToMy 4ucii 10 aBTOPCHKUX CBiI0OITB
Nnpo BUHaxoau, B cepi exosorii 195 nHaykoBux myOjikaniii, B Tomy 4uciai 18 HaByaibHO-MeTOAMYHHUX
nocionukis, 3 sskux 7 maoTh rpud MinictepcTBa ocBiTH i Haykn Ykpainu. ABTop miapyunuka “OcHoBH
exoJorii” 3 rpupom MOHY Tta cniBaBTop migpyuyHukiB «Exouioris pignoro kpaw” miaa 9 ta 10 kiaacis
CepeHbOI MKOJIH. ABTOP 6 HABYAJIBLHUX MOCIOHUKIB 3 eK0JIOTII Ta 0e3MeKH KUTTEAISVIHOCTI JIIOAMHA A5
CTYJIEHTIB BUIIMX HABYAJIBHUX 3aKJIAiB, AKi MaoTh rpud MiHicTepcTBa ocBiTH i Haykn YKpaiHu.

B 1994 poui o6panuii ilicaum wienom Helo-Mopkerkoi akagemii mayk (CIIA), 3 1995 poky akamemik
exoJiorii MizkHapoaHoi akageMii Hayk eKkoJIorii Ta 0e3nexu KuTTERiANbHOCTI (M. CankT-IleTepOypr, Pocis).
IIpamroe B ramy3si exoJiorii A30BCHKOro Mops, coniajabHOI eKO0JIOrii, a TaKoK XiMiYHOI eKoJIorii, 30Kkpema y
cepi po3podky XiMiYHUX NPOTEKTOPIiB HA OCHOBI KpeMHilOpraHiyHux MeTiliAiB mipuauHiloo, iMigazoay ta
nipa3osy AJs 3aXHCTy KyJbTYPHHMX POCJIMH Bil HECIPUATINBUX eKOJIOTiYHNX (pakTOopiB.
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PexomennoBaHo BUeHUMH pagaMu pakyabTeTy (Pi3HYHOro BUXOBaHHS bepasiHCHKOro aep:kaBHOr0O
MeJAroriyHoro yHiBepcuTeTy Ta MiKHAPOJIHOTO eK0JIOTiYHOro GoHIy «A30BChbKe MOpe» 10 APYKY i
BUKOPHUCTAHHIO CTyAeHTAMH BHIUX HABYAJbHUX 3aKJa1iB

Penenszenru:
Bamranuk Ilerpo IBaHOBHY — KaHAWIAT TEXHIYHUX HAYK, JTOLEHT YKPaiHCHKOI0O
Jep:KaBHOI0 XiMiKO-TeXHOJIOTIYHOI0 YHIBepCUTETY
Ky3pmenko Muxoua SIkoBud — npodecop YKpaiHCbKOI0 1ep:KaBHOI0 XiMiKo-
TeXHOJIOTiYHOT0 YHiBepPCUTETY, JOKTOP XIMiYHMX HAYK
Kywmniprok Cepriii I'eoprieBu4 - kaHauaaT Hayk 3 (i3H4HOr0 BUXOBAHHS Ta COPTY, npodecop ,
npauiBHUK (Pi3MYHOL KYJbTYPH i cIOPTY YKpaiHu, oiMniiicbkuid

yeMIIioH

M99
Msruyenxo O.I1.

biomexanika, 115 crop., 10,0 apyk. apk., 7 puc, 8 Tadu., 22 JiT. AKepe.

3MicT HaBYAJILHOTO MOCiIOHMKA “OCHOBH €KOJIOTi” PO3paxOBaHHMM Ha OJMH CEMECTP, PO3KPUBAE 3B’S3KH 3
IHIIMMUA HayKaMH, 30Kpema 3 (hi3HKor0, 010JI0ori€r0, 0I0XIMIEI JTHOMUHU, OC3IMEKOI0 YKUTTEMISIIBHOCTI JIFOIUHH -
HABYAIBHUMH JUCIUILTIHAMY, SIKI CKJIAJal0Th OCHOBY CYYacHOT eKoJIorii Ta GOpMye YsBJICHHS MPO 3araibHy il

OCHOBHI TIOHATTS CY4aCHOICKOJIOTIi Ta ICHYIOUl TEHJIEHINT Yy 3AIMCHEHHI 3aXOiB II0I0 30€pEeKEHHS MPUPOIH.
[IpunineHo 3HavyHOi yBaru NpakiaJHii eKOIOTi].

3anponoHOBaHUM MiAPYYHUK CKJIAJA€ThCSl 3 TEOPETHYHOI Ta NpakTHyHOi uyacTuH. HaBemeno 14 cxem
MpakTUYHUX PoOiT, aki mojani y Homatky 1, y noaatky 2 mopaHa iHdopMmallis, HeoOXigHa Jisi BHKOHAHHS
npakTHaHuX poOiT. [limpyyank 06’emom 215 crop. ckiagae 12,4 npykapchbKuX apymnB, MicTUTh 34 puc. Ta 28
Tabm., 17 niteparypHux mkepen. [licns nonaTkiB HaBeneHi andaBiTHAN Ta IpeAMETHHI MOKaKYHMKH, riiocapiit. Bee
1€ TIOJIETIIY€E CIPUHHSTTS KypCy, CIIPUSE 3aCBOEHHIO TEOPETUYHOI'O MaTepiany 1 HaliJIIOEeCTyIeHTa Ha OTPUMAaHHS
BUCOKOTO PiBHS 3HaHb, MOTPIOHOTO Y MailOyTHiH (axoBii AisTEHOCTI.

Bepasuncbk: AzosnpunT 2016 p. - 215 c., 34 puc., 28 Tada., 17 gitep. mkepes

N Msruenko O.I1.

Penakrop: Coxomnona T.1.
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3
IHEPEIMOBA

3mict kypcy “biomexanika roauHu”’ GOpMYe YSBICHHS MPO 3arajbHy CTPYKTYpPY Cy4YacHOi HAyKH
“bioMexaHika” MPO PyXH JIIOJUHM, 3B’SI3KM 3 IHIIMMHU HAayKaMH, SKi CKIIQJAlOTh il OCHOBY — aHATOMis
moauHA, (Gi310JI0Tisl JTIOJUHU, O10XiMis JIFOJAWHM, TEJarorika, MaTeMaTHYHE MOJCIIOBAaHHS, Oe3rneka
KUTTEAISIIBHOCTI. Y JIeKUIHHOMY Marepiajii BUKJIAJEHI TEOPETUYHI OCHOBHM Cy4acHOi OiomexaHikw, ii
TEPMIHOJIOT1s, OCHOBHI MTOHATTS, CY4acHI TEHICHIIII B 3A1HCHEHH] 3aXO0iB 11010 30epeKeHHs 010JI0TTYHOT
CTaJIOCTI.

Mema kypc - HaaTu cy4dacHi ysIBICHHS, TPUBKI 3HAHHS PO CTPYKTYPY, BIACTUBOCTI, 3aKOHOMIPHOCTI
PO3BHUTKY BUEHHS PO Oi0OMEXaHIYHY aKTHBHICTB JIFOJUHH.

3as0annsa kypcy - chopMyBaTH YSBIECHHS MPO CTPYKTYPY CY4aCHOTO BYEHHS IpO OlOMEXaHIKy SK
KOMIUICKCHY, IHTEIpaTUBHY HAayKy, OCHOBY SIKO CKJIA[IalOTh O10JIOTiYHi, €KOJTI4HI, MaTEeMaTHYHI HAyKU
Ta 1lepapxito 1 piBHIB, MeXaHI3MH ii 3a0e3MeYeHHs, aJamnTallilo JIOAWHH 10 3MiH OTOYYHYOIO
CEpEIOBHINA: COIIATLHO-CKOJIOTIYHOTO — SIK pe3yJabTaTa KOHKYPEHIIil, HEMPaBUJIBLHOTO BiJIHOIICHHS
CYCH1JIbCTBA, KOXKHOT JIIOJUHH JI0 IPUPOIH, IO BIACHOTO OPraHi3My.

Micye oucyunninu. Kypc “biomexanika JoauHN” - KOMILJICKCHA, IHTETpaTUBHA HAayKa, OCHOBY SIKOT
CKJIa/Ial0Th O10JIOTI4HI, MEIU4YHi, EKOJOTi4YHi, MaTeMaTH4Hi Hayku. Takuil MiAXil y BUKIAJaHHI
MaTepiany Ja€ MOXKIWBICTh CHOPMYBATH Yy CTYACHTA ILIJTICHE YSBJICHHS MPO TOCIIHKYBAaHHHA 00'€KT —
pyXaJIbHy aKTUBHICTb JIIOJAMHHM, 11 YaCTUH TiNa, iX 3B’A3KH 13 30BHIIIHIM - €KOJIOT1YHHUM Ta BHYTPIIIHIM
CepeIOBUILIEM.

HABYAJIBHA ITPOTPAMA JUCHUIIJITHA « BIOMEXAHIKA JIFOAWUHW»

BCTYII
[Iporpama HaBuanHs HopMaTuBHOI HaB4YaIbHOI quctuiuiing “BIOMEXAHIKA™ cknaaeHa BiAIOBIIHO 0
OCBITHBO-TIPOGECIfHOT porpaMu MmiAroToBKH OakanaBpiB Hampsmy 6.030101 — ¢i3uune BUXOBaHHS Ta
6.010203 — 310poB’s1 JTFOAMHU

Po3ain 1. TeopeTn4Hi 0CHOBH Cy4acHOI 0ioMexXaHiKH.

Tema 1. Beryn B ocHoBH OiomexaHikm jJoannu. [Ipenmer 1 metoau OiomexaHiku. O0’€KT BUBYEHHH,
ICTOpisl PO3BUTKY, 3aBJaHHS KypCy, 3B S3KM 3 IHIIMMH HayKamH, AUCHUIUTIHAMU. Di3W4HI, XIMIdHI
OCHOBH TIPOLIECIB JKUTTEAISIIBHOCTI. 3HAUeHHS OlOMEXaHIYHMX HaBaHTaXeHb Yy (I3UYHIM, CIIOPTUBHIM
JisIbHOCTI. PoJib pocTHX, CKIIaTHUX PEYOBHH B OPTaHi3Mi y JKUTTEBUX Mpoliecax. bioMexaHiuHl OCHOBH
KUTTA. OcOONMBOCTI MEXaHIYHUX PyXiB JIOAUHM. JlaGopaTopHi MeToau OiOMEXaHIYHOTO aHalizy, ix
3HAYEHHS JJIs1 BU3HAUEHHS CTaHy JIoAUHU. [ToHATTS npo mexaHiuHi pyxu. dopmyBaHHA OlOMEXaHIKU K
cy4acHoi HaykH, ii CTpykTypa, 3HaueHHA. [IpuunHu HEeoOXiTHOCTI PO3BUTKY OiOMEXaHIKH K Cy4acHOI
Hayku. Po3Butok OiomexaHiku cropty. CTaHOBIEHHS Teopli OlOMEXaHIKM CHOpPTY Ta Ta 3HAUEHHS Y
upomy I1.®. Jlecradra, .M. Ceuenona, A.A. Yxtomcbkoro, M. A. bepHireiina.

Tema 2. CyuacHuii eTan po3BUTKY 0iomMexaHiku. biomexaHika sk HaBYaJlbHA 1 HAYKOBA JUCITUTLTIHA
npo pyxu. OCHOBHI MOHATTSA, HANpsSMU Ta METOIM JOCIIJKEHb y cydacHid OloMmexaHiui. biomexaHiuHi
METOAM JOCIHIDKEHHS Yy CIHOPTI: ONTHYHI — KIHO- Ta I[MKJIO3MOMKA, MEXaHO-EJIEKTPUYHI METOJH,
auHaMorpadiuyHi  —  TEH30MeTpis, BeKTopauHamorpadis, cmigorpadis Ta  akceneporpadis;
enekrpomiorpadis. OCHOBM MaTeMAaTUYHOTO MOJENIOBAaHHS pyXiB. AmapaTypHl KOMIUIEKCH Ta
BUMIpPIOBaJIbHI PUCTPOI, sIKI BUKOPUCTOBYIOTh y cy4yacHii 6iomexanini. Knacugikauis meroais. [Tonarts
PO KOHTAaKTHI Ta OE3KOHTAKTHI MpHUCTpoi, mNpuiaau, ix ocobauBocti. KOHTakTHI mpumaau:
eJIeKTPOTeH30JuHaMorpadis, MioToHorpadis, erekTpomiorpadis. be3KoHTaKTHI MPUCTPOi: KiHO-, (oTO,
BiJleoamnaparypa, il 0COOJIMBOCTI 3aCTOCYBAaHHSI Y TIPOIIECI KOHTPOJIIO 3a CTaHOM pyxiB. OCHOBHI Cy4acHi
METOJIM JIOCIHIKeHbh 32 OlOMEXaHIYHOK AKTUBHICTIO JIOAMHU. bioMexaHI4HI METOIU MOCIIHKeHb Yy
cropTi. Poib 00’€KTHBHUX MOKAa3HUKIB OpraHi3My B HOro 0ioMeXaHIYHUX BiIacTUBOCTIX. ComaToMmeTpis
abo antponomertpit. Pororpammerpis. OntuyHa komm’roTepHa Tomorpadis. Kinesiomoriuni MeToau



nocmikeHb. Enextpomexaniuni meroau. KimiHiko-¢i3ionoriyai MeToau (QpyHKI[IOHAIBHOT J1arHOCTHUKH.
Kamopumepiss sk TMOKa3HUK HEEHEpreTUYHUX (QyHTKIIH opranizmy. Enexrtpomiorpadis. Kiiniuna
OiomexaHika.

Tema 3. CucremMu KOOpPAMHAT Yy OioMexXaHiYHMX XapaKTePHUCTHKAX PYyXiB JIIOAUHU Ta
MAaTeMaTH4YHI MeTOAHM OOpoOKH pe3yabTaTiB J0CTiKeHb Yy Oiomexanini cnoprty. Ilpuunnu
HEOOXIJHOCTI BUKOPHCTaHHsS KOOpPAMHAT, KOPOTKa icTopis iX 3actocyBaHHsA. Koopamnatu pyxy. Bumm
KoopauHaT. [IpocTOpOBi XapaKTEpUCTUKU — KOOPJAWUHATH Tija, TOUYKHA — JiHIHHI, KyToBi. HeoOXiaHICTH
OJTHOYACHOTO BHUKOPHUCTaHHS KOOPAMHAT — MPSIMOKYTHHX, HOJSPHUX, CHEPUUHUX I OLIHKU PYXIB,
BUPIIICHHS PI3HOMAaHITHUX NPOCTOPOBHX 3aBjaaHb. Poilb KOOpAMHAT y CHOPTHBHIA OloMmexaHimi, ix
MpakTUYHE 3HAYCHHS Yy CHOPTHBHIA Ta 3MaraibHiil mpaktumi. [IoHATTS mpo BapiamiiHl psam, iX
BiactuBocTi. KoedimieHT kopensmii sk Mipa TpHBaJOCTI 3BS3KIB y MCHUCTEMi Ta HOTro OIIHOYHI
pe3yibTaTH A0CTOBipHOCTI. JlOBipui IHTEpBaJM Ta OIlIHKA JOCTOBIPHOCTI Koe(diIieHTa KOPEeJIAIii.
KBagparnuna Ta ky6iuna aucnepcii. OmiHKa JOCTOBIPHOCTI BUMIPSHUX 3HaYE€Hb. AJITOPUTM PO3pPaxXyHKIB
koedirienTa Kopensiii Ta koedilieHTiB MPAMOJiHIHHOI perpecii. [[manyBaHHS JOCIITKEHb.

Tema 4. BiomexaniuHi, aHaTomiuHi, (i3n4Hi, 6ioXiMIYHI XapaKTePHCTHKHU Tijla JIOAUHU Ta il
pyxiB. [ToHATTs nipo i3uyHUN 3MICT KIHEMAaTUYHUX Ta TUHAMIYHMX XapaKTEPUCTHUK PYXiB TiJIa JIFOIUHH.
KinematnuHi xapaktepuctuku pyxiB. Cucremu 00Ky BifcraHiB, yacy. [locTymanbHi Ta KyTOBI pyxH.
ITpocTopoBO-4acoBi XapaKTEPUCTUKH: MOMEHT 4acy, IIBUAKICTb — CEpe/Hs Ta KyTOBAa, MPUCKOPEHHS —
JiHiHE, KyTOBE, HOpMaibHE. PyX sK pe3ynbTaT 3MiHHM HOJOXEHHS Tijla y mpocTopi Ta 4aci. OCHOBHI
0l0KIHEMaTUYHI XapaKTepUCTUKU — TpaekTopii, PopMH pyxiB, Yyac Ta HUIAX, MIBUIKICTh, MPUCKOPEHHS
pyxy. MowmenT inepuii Tima. TpaekTopii pyxiB, iX Buau Ta (izuunuii 3mict. IIIBUAKICTH TiNa, MIBHIKICTH
pyXy, MHUTTEBI MIBUAKOCTi, CEpelHsA MIBUIKICTh. 3aKOHM pyXiB Ta OJUHUII BUMIPIOBAHHS.
XapaKkTepuCTUKNA PIBHOMIPHOTO Ta PIBHO3MIHHOTO pyxXiB. MwuTTeBa mBHAKICTh. [Ipuckopenuii Ta
ynoBulbHeHUH pyx. OOepranbHuil pyX. XapaKTepUCTUKU OOEPTAJIBHOIO PyXy — KyTOBa IIBUJAKICT,
JIOLIEHTPOBE MPHUCKOPEHHs, MPUCKOPEHHS BimneHTpoe. KyroBa Ta JiHIIiHA MIBHIKOCTI, TPUCKOPCHHS.
TanrenuianbHe, JOLEHTPOBE Ta BIILEHTPOBE MPUCKOPEHHA. PyX Tijia y moii TsDKIHHS, HOTO BIUIMBU Ha
pyXaJdbHy aKTUBHICTh JrOAWHHU. JlnHamiuHi BmatuBocTi pyxiB. [loHATTS mpo poOOTYy, MOTYXHICTb,
e”eprito. Pekynepaiiist - BiIHOBIEHHS MEXaHIYHOI eHeprii mia Jac pyxy. EHepreTuuHi xapakTepuCTHKU
pyXiB — KiHETHYHa, MOTEHIlIfHAa eHeprii sSK XapaKTepUCTHKH cTaHy Tina. JluHamiuHi, iHEpIHiiHi
XapaKTepUCTHKU DPYXiB JIOAMHU — Maca, IEHTP Mac, MOMEHT iHepuii Tiia, paaiyc iHepuii. Cuiosi
XapaKTePUCTHKH — TOHATTS CWJIM, MOMEHT CHJIM, IMITyJIbC CHJIM, KIHETHYHHH MOMEHT. EHepreTwyHi
XapaKTepUCTUKH: POOOTa CHJIM, KIHETMYHA 1 TMOTEHIIaJdbHA €Heprii, MOTY)XHICTb, KOe]illieHT Mii.
KinematnyHi Ta TMHaAMI4HI XapaKTEepUCTUKU PYXIB Tila JIOJUHU. BrumBu rpasiTamiifHoro, MardiTHoOro,
€JIEKTPOMArHiTHOTO IOJIIB Ha JIIOJIUHY, ii 370pOoB’s, (i3MUHYy aKTUBHICTh. [IOHATTS MpO MEIUUYHI TUIH
MIOTO/TH, iX BIUTMBH HA CAMOTIOUYTTS JTFOIUHHU.

@i3u4HUN 3MICT KIHEMAaTUYHHUX XapaKTEpUCTHK PIAMHHUX 1 Ta3omoJiOHMX TN y OloMexaHill.
biomexaHiuHi BIaCTHBOCTI KPOBOHOCHOI Ta AMXAJbHOI cucTeM. JlMHaMI4H1 BIACTUBOCTI pyxiB. JuHamika
xoThOM Ta Oiry. KiHemMaTHuHi XapaKTepUCTUKM PIIMHHMX 1 razonoaioHux Ti1. Di3uyHuMil 3MicT
KIHEMAaTUYHUX XapaKTEepPUCTUK PIAMHHUX 1 razonoiOHuxX Tu1 y Olomexaniui. [loHsATTs mpo rigpo-,
aepoauHaMiky pyxiB. Tuck. [oHATTS mpo npyxHicTh 00’eMa Tina. 3akoH [lackans, 3akoH Apxumena.
JlunamiuH1 XapakTepucTUKH Ti1. 3akoH bepuymi, 3akon Topuueni, 3akoH Ta ¢popmyna CTokca.

Tema 5. BynoBa i ¢yHkuii pyxoBoro amaparty sik 6iomexaHiuHoi, 6ioxiMiuHOi cucTeMH pyXiB.
[TonsTTs po cTymiHb cBOOOaM pyxiB. bioguHamika M’431B, iX BaacTuBocTi. CTaH KPOBOHOCHOI CUCTEMH
SK TOKa3HUK PYXOBUX MOKJIMBOCTEW OpraHi3my. biokiHeMaTHuHi JIaHKH, IX CHOJY4YEeHHS — HE3aMKHEeHI,
3aMKHEHI, po3rany/keHHi. JIaHKK Tia K SK pudard Ta MasTHUKU. bioguHamika M’si3iB, iX MeXaHIYHI
BJIACTUBOCTI. MexaHika M’S30BOIO CKOpDOYECHHsA. BIUIMB HaBaHTaXEHHS Ha MEXaHIYHI IOKa3HUKHU
M’SI30BOr0  cKOpoueHHs. [loTyxHIiCTb, po0OTa, €Heprisi M’SI30BOrO CKOpPOUYEHHS. 3alie)KHICTh
€HEepronpoyKIlii M’S30BOr0 CKOPOYECHHsI BiJ] OlOMEXaHIYHMX TOKa3WKiB. MeXaHi4yHi, aHAaTOMIYHI,
¢131070T14HI YMOBU TATH M’s131B. DyHKLIOHANBHI Ipynu M’s3iB. CHHEPri3M 1 aHTaroHi3M y iX poOoTi.
biomexaHiuHi ccTeMH OMipHO-PYXOBOTro anapaTy. EHepreTuuHe 3a0e3neueHHs pyxiB M’ s3iB.

Tema 6. JIOKOMOTOPHi pyXH JIOAMHH TA POJIb 0ioMeXaHIYHMX BJIACTHBOCTEI KiCTOK i CyrJio0iB y
Jokomouiax. IToHATTS mpo JOKOMOTOpHI pyxH. [HAMBIgyanbHI Ta TPYMOBI OCOOJIMBOCTI MOTOPHUKH.



3aco0u KOHTPOJIO Ta CAMOKOHTPOJIIO B 3aHATTAX crioproM. CHcTemMa pyxiB Ta OpraHizallisi yrnpaBiliHHS
Humu. CKIIaJg CHCTEMH PyXiB — ii €JIEeMEHTH Ta MiJCUCTEMHU: MPOCTOPOBI — €JIEMEHTapHI Ta OCHOBHI:
yacoBi — asu, mepiogw, UHMKIM pyxiB. PyxambHi XapakTepUCTHKH: KiHEMaTW4Hi, JAWHAMIYHI,
iHdopmariiiai (ceHcopHi, edeKTopHi), y3araibHeHi ((da3oBi, PUTMIYHI, KOOPIWHAIlIKHI) CTPYKTYpH.
3HaueHHsS CTPYKTYp y cucTeMi pyxiB MoauHu. OCHOBHI BJIACTUBOCTI M’sI31B Ta IX pOJib Y OlOMeXaHIvHiH
aKTUBHOCT1 JIOAWHHU. [IpyXKHICTb, TBEPIICTh, JKOPCTKICTh, MIIHICTh, pelakcailisa. bioXimMidHi OCHOBH
aKTUBHOCTI MA3IB 1 KicTOK. BymoBa, BmacTMBOCTI MioKapna, HOro pojib Ta 3HAUYCHHS y OloMexaHiuHii
AKTUBHOCT1 JIFOJUHU, 30KpeMa (i3M4HOI mpaie3faarHocTi. [IpuunHu pyiiHyBaHHS MioKapaa Ta 3aco0u
3anoOiranHsa. bioMexaHiyHi XapakTepUTHKH M’s3iB Ta iX MexaHi4Hi, 0ioXiMiyHi BiaacTuBocTi. OCHOBHI
BJIACTUBOCTI M’ s3iB, TNPUYMHH IX MEXaHIYHOI aKTHBHOCTI. PoJIb aKTHHO-MIO3WMHOBUX MICTKIB Yy
OlomMexaHI4YHId aKTHBHOCTI M’s3iB. 3aJie)kHICTh (PI3UYHOI IMpane3NaTHOCTI BiJ 0OiOMEXaHIYHOTO CTaHy
M’5I31B, 1X 3aJICKHICTh BiJ O10XIMIUYHUX TpolieciB. ['eoMeTpisi Mac YaCTHUH Tijia JIFOAUHH.

Tema 7. I'eomerpisa Mac yacTuH Tina JdoauHu. ONOPHO-pYXOBUM ammnapar JIOJUHU SK CHCTEMA
KICTKOBUX BaXKeiiB. BiokKiHEMaTH4HI JIAHIIOTH Ta mapu, iX OymoBa Ta BIACTHUBOCTI, KiacHikarlis.
[TpyurHM BUHUKHEHHS Ta (OPMYBaHHS TEOpii MPO rEOMETPi0 MAc YaCTHH Tina JoAuHU. [IOHATTS mpo
Macy, ii BiractuBocTi. LleHTp mMac, Baru, KUIbKICTh pyXy, KIHETHYMH MOMEHT. [ 0JIOHOMHI Ta HETOJIOHOMHI
cucremu. [IoHATTS mpo crilikicTe Tina. bioguHamivHI XapaKTEPUCTHKH Tijia, MacH CETMEHTIB Tija.
OOunclIeHHST MacH CETMEHTIB TIjIa B 3aJIEXKHOCTI BiJ HOro Bard Ta JOBXKHHU. AHAJIITHYHI METOIU
PO3paxyHKIiB reoMeTpii Mac 4acTUH Tija JIOAWHU. EKCriepuMeHTallbHI METOAM BU3HAUYEHHS 3arajbHOro
IIEHTpa Mac YacTUH Tija Ta Horo OiomaHok. JlaHKW Tima sgK Baxkenm Ta MasTHUKA. Di3udHi
XapaKTepPHUCTUKH JIAHOK, BaXKETIB Ta MAasTHUKIB, iX pOJIb B Oprai3mi JroauHH. Bakemi mepmioro,
JPYroro Ta TPeThoro pofay, ix Gpyukuii. [IoHATTS npo cTyneHi cBoboau

Tema 8. Biocratuka tia jogunu. IlowATTS Tpo cratuky, sk ¢(ismunuii cran. [loHATTS PO
MOJIOXKEHHS T1JIa Ta MPOo MO3Yy K 6ioMexaHiuHi cTaHu. LleHTp TSKIHHS Tina JOIUHU, HOTO POJb y pyXax.
Pyx HaBKOJIO BiCiB SIK KPUBOJIHIHHMIA pyX, HOT0o (i3MYHHIA 3MICT 1 poJib y Oi0MeXaHI4HIl aKTHBHOCTI Tija
moauHu. Buau piBHOBaru Ta ix ¢i3uyHuii 3MicT. BUsHaueHHS 1eHTpa TSKIHHS Ta HOro posib y piBHOBAa31
tina. Kyt crilikocTi, MOMEHT Ta KOeQIillieHT CTIHKOCTI Tija. BH3HAYEHHS MEPEKHIHOTO MOMEHTa SIK
XapaKTePUCTHKU CTIMKOCTI Tina. 3arajJbHUW IMEHTP TSOKIHHS, Wro 3HA4YeHHS, BH3HA4eHHA. Teopema
Bapinbona mis BusHadenns 3LT. Anamitnyauii a0 po3paxyHKOBHH METOJ BH3HAYEHHS 3arajibHOTO
LeHTpa TsokiHHA Tina moaunu. Busnauenns 31T 3a metonom Dimepa-bpayne, baznepa, bepnireiina.

Po3aii 2. OcHOBY NPUKJIAAHOI 0I0MEXaHIKH.

Tema 9. OcHoBM NMpUKJIAAHOI OioMexaHiKH, ii poJib y IUVIAHYBaHHI A0C/TiIKeHb, MOJIEJTIOBAHHI
PyXiB Ta po3BsA3a’HHAX PYXOBMX 3aBAaHb. [IoHATTS npo npuxiagHy O6ioMexaHiky, ii TOCATHEHHS Ta
3HAQYEHHS Yy CHopTi, (GI3UYHOMY BHXOBaHHI. 3B’S3KM MPUKIAJHOI OlOMEXaHIKM 3 TEXHIYHUMH,
NPUKIQIHUMU HayKaMHd, MEMYHOIO NMPAKTUKOIO. JIOoCSATHEHHs MpUKIaaHo1 6ioMexaHiku. HaliBaxusimi
HampsIMM TIPUKJIaJHOT OlOMEXaHIKHM, $IKI BUKOPUCTOBYIOTh Yy IUIaHYBaHHI (DI3SUYHHMX HAaBaHTaXEHb.
[ToHATTS MpO MOAENIOBaHHS, 30KpeMa OloMeXaHiuHe, sIK CHCTEeMY Ta MiJICUCTEMY, HAJCUCTEMY PYXIB.
Ponp OynoBu nii. Ilonsarrs nmpo «Bxim» 1 «Buxin» y cucremi pyxiB, iX BIUIUB Ha PE3yIbTaTUBHICTb
pPYXOBUX 3aBjaHb. [HBapiaHTHIiCTh pyXiB. Ponb Teopemu Emmi Herep y mnpuHumMmax mexaHiku, y
MOJIETIIOBaHHI pPyXiB. Bu3HaueHHs MOAENBHUX XapaKTepUCTHK crnopTcMeHiB. Kiacugikamis ocid 3a
piBHEM  cHnopTHBHOI  obOnxapoBaHocTi.  Di3ionoro-0OioMexaHiyHl  XapaKTEPUCTUKH  CIIOPTUBHOI
00/1apOBaHOCTI.

Tema 10. BiomexaHiuH ocHoBM moOyaoBu ¢ismunux Bnpas. Kinematnka xonsbu Ta Oiry sk
OCHOBa. (13MYHOI BIpaBU. YpaxyBaHHs Tomorpadii mpamrordux Ms3iB y po3podiui ¢i3uyHOi BHpaBH.
Enepreruka xots0u Ta Oiry sk ocHOBa ix omTumizauii. biomexaHiuna kiacudikaiis ¢Gi3MyHUX BIIpaB Ta
iX eQEeKTUBHOCTI MPU aKTHUBHUX (I3MUYHUX HaBaHTaXEHHSX. [IOHATTA Hpo CHOPTHBHY €KOJIOTIIO,
CIIOPTUBHUI TYpU3M SIK OCHOBHI (DaKTOpH MOKpaIaHHA 010MEXaHIYHOTO CTaHy JIFOJUHH.

Tema 11. bioagunamika nepecyBaHHsA npu mneaajoBaHHi. [loHATTS npo MexaHIYHY OyAOBY
BEJIOCHIIEa, HOr0 BUKOPUCTAHHS Yy CIOPTUBHUX 3MaraHHsX Ta sk 3aco0y mepecyBaHHs. biomexaHiuHi,
010XIMIYHI Ta aHAaTOMIYHI 0COOIMBOCTI BenocnopTy. Oco6auBOCTI pPyXiB y BOAHHMX BHAAX CHOPTY.



Buau BogHOro cnopry, Horo BiAMIHHOCTI BiJ Ha3eMHHUX BUAIB. MopdoJoriuHi 0cOOIMBOCTI OpraHizMy
CIIOPTCMEHIB, SIK1 CHEIIai3yloThCsl y TulaBaHHI. bioXiMidHI 0COOJIMBOCTI OpPraHi3My CHOPTCMEHIB, sKi
CTeLiaNi3yloThCsl y IJIaBaHHI. bioguHaMika mepecyBaHHsS KOB3aHHSM Ha JIMkax 1 KoB3aHax. JIwki Ta
KOB3aHHU, iX BHIM Ta OyaoBa 1 K 3acoOu mepecyBaHHs. JIMDKHMI Ta KOHBKOODKHMHA BUIM CIHOPTY SK
ocHOBa 3UMOBHX OniMIiiChKUX irop. OcoOIMBOCTI pyXiB IPU BUKOPUCTAHHI JINK, KOB3aHIB.

Tema 12. IlporpamHo-umijiboBHii MeTO] opraHizaunii mpouecy HaB4YaHHsI pyxaMm. bioMmexaHiuHa
CTpyKTypa ¢i3nyHux Brpas. bioMmexaHi4HI XapaKTepUCTHKH PyXaJbHHUX peakiiid. biomexaniuna
XapaKTEPUCTUKA BUTPHUBAIOCTI. BuTpuBamicte 1 crmocobu 1i BumiptoBanHs. CTOMIJIGHHS Ta HWOro
OiomexaHiuHi, OiloximMiuHi mnpuyuHH. bioMexaHi4HI OCHOBM €KOHOMi3amii CIOPTUBHOI TEXHIKH.
Oco0MMBOCTI CIIOPTUBHOI TEXHIKU Yy BIpaBax, SIKi BUMaraioTh BEJIMKOI BUTpUBajocTi. EHeproBurpatu
CIOPTCMEHIB NpH iX HaBYaHHI pyxaMm. Hampsmu po3BHTKY CHCTEM pyXiB — IHTErpauis, JudepeHiiaris,
cTabumi3allis Ta BapiaTMBHICTh, CTAHIAPTHU3aIllsl Ta I1HAMBIAYyaji3ailis, MOBLIBHICTb Ta aBTOMATH3M,
¢ikcaris Ta nporpecyBanHs. CIIOpTUBHA il SIK CUCTEMa, SIKOIO YNPABISIOTh. [IOHATTS mpo yrpaBiiHHS
SK CHUCTEMY. YTpaBJiHHA Ta CaMOYIPaBJIiHHSA. 3BOPOTHIW 3BS30K, WOTrO BIUIMBH Ha pyxu. [Ipsmi ta
3BOpOTHI 3Bs3KHU. IHpopmaris, ii ckiax i mepenava. Mogeni cuctemu pyxiB. OnTumisamis ynpaBiIiHHS
pyXaMH y CHOPTHUBHIN TexHimi. POopMyBaHHS CHUCTEMH PyXiB Ta mepelymoBa iX CTPYKTyp Yy mporieci
HaBYaHHS 1 TpeHyBaHHS. CHOPTHBHA [isl SIK CHCTEMa SKOK YIPAaBJISIIOTh Yepe3: CTaH, MOBeniHKy. Meta
yIPaBJIiHHS, BIAXUICHHS Ta KOPEKIIis.

OpieHTOBHA MOJYJ/IbHA POrPaMa KypcCy
TemaTuka JeKUiiiHUX 3aHATTDH

Ne Ha3Bu Tem Ta ix aHOTOBaHMH 3MicT Kinb-
3/m KicTh
TOWH

Nel | IlonsaTTs npo GioMeXaHIKy JIFOJUHM, 1i CYTHICTb, ICTOPII0 BUHUKHEHHS Ta PO3BUTKY. 2
CyuacHuii eTan po3BHTKY 3arajibHOI O10MEXaHIKH K 010MEXaHIKH CIIOPTY.

2. OCHOBHI TOHSTTS, HampsIMM Ta METOAM JIOCHIKEHb Cy4acHOI OilOMEXaHiKH. 2
AmnapaTypHi KOMIUIEKCH Ta BUMIprOBaJIbHI pUCTPOi. CydacHi METOIM JOCHTIIKECHb.

3. OcHOoBU OioMexaHIYHOTO aHajizy. MaTeMaTH4Hi MeTOau OOpOOKH pe3yNbTaTiB 2
JOCJIIKEHb.

4, @131YyH1 OCHOBU 010MEXaHIYHUX BJIACTUBOCTEN OMOPHO-PYXOBOTO arnapaTy JHOIUHH. 2

S. OcHoBu reoMeTpii Mac Tija J0AUHU. Po3paxyHKH reomMeTpii Mac 4acTHH Tijla. 2

6. biomexaHiuH1 XapakTEepUCTUKU M’sI31B, IX MeXaHI4Hi BiIacTUBOCTI. JlaHku Tima sk 2
BaX1JI1 T MAsITHUKH.

7. biocratuka Tina moauHu.KiHemaTnyHi Ta JAWHaAMIYHI XapaKTEPUCTUKH PYyXIB 2
JIOAMHU, B TOMY YHUCJI PIAUHHUX 1 ra30Mo1i0HMUX TiJI.

8. biogunamika pyxoBux 1. JluHamika xoapbu Ta Oiry. Pyxu HaBKOJIO BICIB. 2
Bu3HadeHHs IIeHTpa TSHKIHHA TU1a, HOTO 3HAYEHHS Y pyXax JIOAWHU.

9. OcHoBH NpHKIaIHOT OlOMEXaHIKU, I poJib Yy IUIaHYBaHHI (DI3UYHUX HABAHTAXKEHb. 2
biomexaHiuHi OCHOBH 00YI0BU (D13UMYHUX BIPAB.

10. | bioguHamika mTepecyBaHHs TIpH NeAalioBaHHI. bioMmexaHiuHi, O0i0XiMiuHi 2
0COOJIMBOCT] BEJIOCTIOPTY.

11. | Mopdonoriuni,  OioxiMiuHI ~ OCOOJMBOCTI ~ OpraHi3My  CIOpPTCMEHIB,  SKi 2
CIeIIaI3yIOThCS y TJIABAHHI.

12 | [IporpamMHO-LIIILOBUI METOJ| OpraHi3allii npouecy HaB4aHHS pyxaMm. biomexaHiuHa 2
CTpyKTypa G131MuHuX BrpaB. EHEProBUTpaTu CHOPTCMEHIB Ta 1X XapuyBaHHs
BCbhOI'O 24




TemaTuka NPaAKTHYHUX POOIT

Ne Ha3Bu Tem Ta iX aHOTOBaHUIi 3MicT Kinb-
3/m KicTh
TOANH

Nel | ITonsaTTss mpo OlOMEXaHIKy JIFOAWHH, i1 CYTHICTh, ICTOPIF0 BHUHUKHEHHS Ta | 2
po3BuTKy. CydacHu# etan po3BUTKY O10MEeXaHIKHU SIK 610MeXaHIKU CIIOPTY

2. OCHOBHI TIOHATTSA, HAMpsAMU Ta METOIU JOCIHIPKEHb CydYacHOi OloMeXaHiku. | 2
AnapaTypHi KOMIUIEKCHM Ta BHMiploBaIbHI mpucTtpoi. CydacHi MeToau
JIOCIIIKEHb.

3. | OcHoBu OiomexaHiuHOrO aHamizy. MaremaTuuHi MeToau OoOpoOKHM pe3ynbTartiB | 4
nociikeHb. Di3M4HI OCHOBU OiOMEXaHIYHUX BJIACTMBOCTEH OIMOPHO-PYXOBOTO
arnapary JIOAHHU.

4. | OcHoBH TeoMeTpli Mac Tina JOaWHU. Po3paxyHKH reomeTpii Mac 4acTHH Tiia. | 2
biomexaHiuHI XapaKTEpUCTHKHU Ms3iB, iX MeXaHi4HI BIacTUBOCTI. JIaHKH Tija 5K
BaX1J11 Ta MasITHUKHU.

5. | biocratuka Tinma moauan. KiHemaTwdHi Ta AMHAMIYHI XapaKTEPUCTUKU PYXiB | 2
JIIOJIUHY, B TOMY YHCIIl PITMHHUX 1 Fa30MOAI0HUX TiJI.

6. | biomuHamika pyxoBux nid. JluHamika xoTeOu Ta Oiry. Pyxm HaBkomo BiciB. | 2
BusnaueHHs 1eHTpa TSHOKIHHS TiJIa, HOro 3HAYeHHS Y pyXax JIIOJUHU.

7. | OcuHoBu mnpukiagHoi OilomMexaHikM, 1I podb Yy T[JIaHyBaHHI (Pi3UYHHUX | 2
HaBaHTaXeHb. bioMexaHiuyHi OCHOBY OOYAOBHU (i3WYHUX BIPAB.

8. biogunamika mepecyBaHHs TMpH MenandioBaHHI. biomexaHiyHi, OioXiMiuHi | 2
0COOJIMBOCTI BEJIOCIIOPTY.

9. | Mopdonoriuni, Oi0XiMi4HI  OCOOJHMBOCTI OpraHi3My CIHOpPTCMEHIB, SKi | 2
CTeNiaNi3yI0ThCs y TUIaBaHHI.

10. | IIporpaMHO-LIITLOBUII ~ METOJ  OpraHizaiii Mpolecy HaBYaHHA pyXam. | 2
biomexaHiuHa cTpyKTypa (i3UYHUX BIIPAB.

11. | EneproBuTpartu CIOPTCMEHIB Ta iX XapuyBaHHs 2
BChOI'O 24

OpieHTOBHA TEMaTHKa CaMOCTiliHOI po0OTH CTYIEHTIB
Ne 3.m | 3micT camocTiitHOI podoTH I'ogunn
1 IcTopiss BUHHUKHEHHS Ta pO3BUTKY OlOMEXaHIKM Ta Cy4dacHMH ertanm ii | 2
PO3BUTKY
2. CyuacHl amapaTypHi KOMIUIEKCM Ta BHMIPIOBaJIbHI MpPHUCTPOi., SKi | 2
BUKOPUCTOBYIOTh Y METOJIaX JOCIHIDKEHb Oi0MeXaHIYHOI aKTHBHOCTI
3. JIIOAUHA 2
4. MatematuyHi METOAM 0OpOOKH pe3ynbTaTiB 010MEXaHIYHHUX JAOCITIIKEHb 2
5. OcHoBu 610MeXaHIYHOTO aHalli3y, HOro CTPYKTYpa, 3HAaUEHHS 2
6. ®i3U4HI OCHOBU 010MEXaHIYHHMX BJIACTUBOCTEH OMOPHO-PYXOBOTO amapary
7. JIFOQUHU. 2
8. ['eomeTpist Mac Tila JIOAWHU Ta METOAM PO3PaxyHKIBH TeoMeTpii mac | 2
YAaCTHH Tija.
9. biomexaHiuHI XapaKTEpPUCTHKH Ms3iB, iX MeXaHi4Hi BiacTuUBOCTi. JlaHkHM | 2
10. TiJla K Ba)KeJl Ta MasTHUKH.




11.
12.
13.
14.
15.
16.

17

[ToHsATTS TpO G1OCTATHKY TiNa JIFOIUHU. 2
KinemaTnyHi Ta TUHaMiYHI XapaKTEPUCTHKU PYXiB JIOAWHU, B TOMY YHCI1
PIIMHHUX 1 Ta30MOIOHUX TJI. 2

OcHoBU mpuKIaAHOT OloMexaHiku, ii poib y IUIaHYBaHHI (I3UYHUX
HaBaHTaXeHb. bioMexaHiuHI OCHOBY MOOYA0BH (hI3MYHHUX BIIPAB.
bioguHamiuai  0cOOIUBOCTI MepecyBaHHs MPU  TEJATIOBAHHI.
biomexaHniuHi, 610XiMI4HI OCOOJIMBOCTI BEJIOCIIOPTY.

Mopdonoriuni, O6ioximMiuHI OCOOJMBOCTI OpraHi3My CIHOPTCMEHIB, SKi
CIIeNIaJI3yIOThCS Y IJIaBaHHI.

[TporpamMHO-LIITLOBUH METOJ| OpTraHizalii Mpolecy HaBYaHHSA pyXxam. | 2
biomexaniuHa cTpykTypa (hi3UYHHX BIPAB.

NN DNDN

BCBOT'O 34

B pesysnbrari BUBYCHHS AWUCHUILTIHU CMYyOeHm NOS8UHEH 3HAmu: TEOPETHYHI OCHOBU CY4acHOL
OlOMEeXaHIKU JIOJAWHHM, il TEPMIHOJIOTII0, OCHOBHI TMOHATTS, TEPMiHU, CydacHI TEHJCHI B 3MiliCHEHHI ii
PO3BUTKY, 3aCTOCYBaHHI y CIIOPTUBHIN AisITBHOCTI, ()i3MYHOMY BUXOBAHHI.

Cmyoenm nosunen ymimu. 3aCTOCOBYBATH Ha IPAKTUIl OTPUMaHi 3HAHHS, 30KpeMa IPU MPOXO/KEHHI
MeIaroriyHol MPAKTUKH.

Cmpyxmypy kypcy “Biomexanika aroounu’ CKIQJAIOTh TEOPETHYHI Ta MPAKTUYHI YACTHHH —
MpaKkTUYHI POOOTH Ta JOBIIKOBI Marepiaiu, siKi HEOOXiIHI JUIS X BUKOHAHHS. Y JOJAaTKaX MICTAThCS
MaTepiaiy Ui CaMOCTiHOT pOoOOTH — KOHTPOJBHI MUTAaHHS, MOAYJIBHI KOHTpPONIbHI poOotu. Bee me
MOJICTIIMTh CHPUAHATTA MaTepiany. BaxiuBuMu € TpakTU4Hi POOOTH, y TMPOLECi BUKOHAHHS SKUX
CTY/ICHTH 3aKpIILTIOIOTh OTPUMaHi 3HAHHS, 3HAHOMIIATHCS 3 PI3HOMaHITHUMH METOJaMH iX 3aCTOCYBaHH.

CTyneHT TIOBMHEH OIaHYBAaTH TEOPETHYHHI Marepiall KOXKHOiI TeMH Kypcy, BUKOHATH IMPaKTHYHI,
CaMOCTIiiHi, KOHTPOJIbHI Ta 1HIUBIAYyallbHI poOOTH, HaUCATH HAyKOBO-pedepaTuBHy poOOTY 1Mo OJHIHN 3
TEM JUIsl CAMOCTIMHOT pOOOTH 1 3aXUCTHUTH 1.

3a BCi BHKOHaHI poOOTH CTYyIEHT OTpUMY€ OalbHI OLIHKMA 32 KOXXHHM MOIyJdh — HEBHHH 00’€M
HaBYaJIbHOTO MaTepiany. B pasi moTpebu CTyAeHT MOXke 37aBaTH €K3aMEH 1 OTpUMAaTH OLIHKY B Oanax
a00 3a HACTYITHOKO HAIIOHAIBHOIO MIKAJIOI0:

BignosignicTh nigcyMKoBHX | 32 HAIOHAJILHOIO LIKAJI0I0 3a IIKAJIOK0
ceMecTpPOBUX OaJbHUX OLIHOK Y HABYAJbLHOIO 3aKJIafy
HalliOHAJILHIH mKaJi. 3a (A mpuKJIan)

MixkHapoaHo1o mkanow ECTS

A Bigminzo 90-100 6Gamis

B Hdobpe 75—89 Gamni

C 3a10BUIBHO 60-74 6amn

FX He3anoBinbHO 3 MOXIHUBICTIO MOBTOPHOI | 35—59 Gamm
nepesiadi

F HesanosinsHO 3 000B’s13k0BUM | 1-34 Ganmn

MIOBTOPHUM KypCOM
Buxonsuu 3 1ux opieHTOBHUX KPHUTEpIiB, 1100 OTpUMATH MaKCUMalbHUI Oasl CTYAEHT NOBUHEH
HaOpaTu Ha ayJUTOPHUX 3aHATTAX He MeHme 60 OaniB, 3 SKUX 3a paXxyHOK BUKOHaHHA 12 Tem
NpaKkTUYHUX poOiT Oanm —36 Gami (o 3 Oanu 3a KOXKHY poOOTY). 3a ycHI a00 MUCHMOBI BiIOBII Ha
KOHTPOJIbHI Ta TecToBl mUTaHHsA 24 G6anu — no 0,1 Oanu 3a KOXKHY BipHY BIJIIMOBi/b Ha MUTAHHSA, IKHX B
cepenabomy 20 B KOXHIi Temi, a Bchoro 12 tem. OTxe — 3a BUKOHaHI 12 mpakTuyHuX poOiT — 36 Oanw, 3a
KOHTPOJbHI poboTn — 24 Gamu. Bevoro — 60. 3a BiANoOBiAl MpH CHUIKYBaHHI 3 BHKJIAJayeM, 3aXUCT
pedepatuBHEX poOIT — 10 Gamis. [ami 30 GamiB: 3arajibHa MUCHMOBA MiJICYMKOBa KOHTPOJIbHA poOOTa —
20 OamiB Ta TECTOBAa KOHTPOJIbHA po0OOTa 1O OAHOMY 3 YOTUPHOX BapiaHTIB JJIS MEPEBIPKU 3aTUIIKOBUX
3HaHb — 10 GaniB. Makcumansauil 6am — 100. Bukiragau Moxke 3aCTOCYBaTH iHIII KpUTEPIi OMIHIOBAaHHS
3HaHb.
ABTOp BISYHHI pelieH3eHTaM, BCIM XTO HaJlaB KOPUCHI NOPaJM y BUKIIAJCHHI MaTepially Ta BUAAHHI
Mipy9HUKA.




Po3zain 1. TeoperuuHi 0cHOBH OioMeXaHIKH
1.1. OcHOBYM icTOPil BUHMKHEHHS, PO3BUTKY OioMexaHiKu

MexaHnika, K 1 0l0MexaHika - HaiaBHIII rady3i BiAmoBigHO (i3uku Ta 6100Tii. [i BuTOKH 3aKiageHi
pobotamu Apicmomens, I anena, Jleonapoo oa Binui, bopenni. Ictopiss po3BHTKY OioMeXaHIKU
HEPO3PHUBHO IMOB's3aHA 3 ICTOPIEI0 TEXHIKH, (Pi3UKH, 010JI0TIT Ta MEIUIIMHA, OXOPOHOIO TMpalli, a TAKOXK 3
icTopieto ¢i3nYHOI KyAbTYpU 1 cropTy. JIOCATHEHHS IIMX HAayK BU3HAYWIM PO3BUTOK BYEHHS IMPO PyX
YKUBHX ICTOT 1 TIepeayCiM JIFOMHH, 0€3 PYyXiB K0T HEMOJXKJIMBA 11 Tiparls Ta 6e3neka y Oyap sSKii TpyaoBii
aisutbHOCTI. TOMy BXKE B @aHTWYHI YacH PO3MOYAIM BUBUYCHHS NMPUYUH PYXiB JIIOJMHU, 30KpeMa padiB sk
OCHOBHOI po00U0i CHIIH, IX y4acTl y CHOPTUBHUX 3MaraHHsX.

Biomexanika - 11e cyyacHa KOMIUIEKCHA IHTEIpOBaHA IUCIUIUIIHA, OCHOBY SKOI CKIQAA0Th (i3HyHI —
MexaHiKa, JMHaAMiKa, CTaThKa, TiIPOJWHAMIKA, aepoJrWHaMika; OI0JOridyHI — aHaTOMis JIFOJWHH,
¢izionorisa mroaunau, Oiodizuka; XimMiyHI — O10XiMis JIFOAWHU; MaTeMaTHYHI HAyKu — MudepeHiiaibHe,
1HTerpajibHe OOYHMCIICHHS, TEOpis BIPOTITHOCTEH, SKI BUKOPHUCTOBYIOTH Yy OlOMEXaHiIll CIOPTY, 1HIIHX
HayKax. 3a iX JOMOMOTOI0 JOCHTIKYIOThCS IIPUYNHU, POLIECH 32 IKUMH BUHHUKA€E PYX Y )KUBUX 00’ €KTax
— KJIITUHAX, OpraHax, >KUBoMy Ti1i. BioMo, 1110 pyx — 0/1Ha 3 OCHOBHUX O3HAK >KUTTSL.

CyuacHy OioMexaHiIKy HE MOXKHa YSBHUTH 0€3 3aKOHIB MEXaHiKH, BIAKPUTUX Apximedom, I anineo
Tanineem, Icaakom Horomonom, 6e3 Ceuenosa, Anoxina, Teopii peduekciB akan. [IapnoBa, a B Ham Jac i
0e3 CyJyaCHHX KOMIT'FOTEPHUX TEXHOJIOTIH.

Ilpeomem eusuenns Oiomexauiku, BU3HAYAETHCS 11 OCOOIMBICTIO, CIICM(IYHICTIO 00'€EKTa MI3HAHHS -
KOJIOM SIBUII 1 TPOIIECiB, 3aKOHOMIPHICTh SIKMX BHMBYAIOTh TAKOX IHIN HAayKH - (i3u4Hi, Oi0JIOTivHI,
XimiyHi, comianbHi. OTKe, IPeIMETOM BUBUCHHS O10MEXaHIKU € PpYXalbHi MONCIUBOCMI, X OCOOTUBOCTI Y
KUBOMY TiJIi, HOrO 4acTHHAX — BHYTPIIIHIX OpraHax, TKaHWHAaX, KJIITHHAX, MOJIEKYJIaX, aTOMax 3 SIKMX
BOHU CKJIQJalOThCs. [Ipedmem e6uguenHs Oiomexawiku — JOCIIHKCHHS PYXiB TUIa JIIOJUHU SIK €IMHOTO
LJI0TO.

06'exm niznanns 6G10MEXaHIKU - PyXOB1 Jii pI3HOMAHITHUX YaCTUH TUIA JIOAUHU SIK CUCTEMH, B3AEMHO
MOB'SI3aHUX AKTHBHUX PYXiB 1 MOJOXEHb TiNa, HOTO 4YacTWH. Y TBAapHH, JIOJEH PyXarOThCs HE TIIBKH
YaCTUHU TiJa - OpPraHu OMOpU 1 PyXY, a 3MIIIYIOTbCS, OCOOJMBO IMPH IHTEHCUBHHUX (HI3HUHUX
HABaHTA)XCHHSX, BHYTPIILIHI OpPraHu, pPiIMHU B CyJAMHAaX 1 MOPOKHUHAX, MOBITPSA B JUXaJbHIN CUCTEMI.
Ane nmroaMHa, Ha BIAMIHY Bij TBapuH, 3a M. O. bepnwmerinom, BAKOHYE HE TIPOCTO PYXH, a 3aBXIHU Oii —
CYKYITHOCTI OCMHUCIIEHHX PYXiB — pe3yJlbTaT PyXiB, IO BEIyTh O MEBHOI METH, MAIOTh TIEBHUW CEHC.
Tomy mronuHa BHMKOHYE iX aKTHBHO, LIJECHPAMOBAHO, KEPYOUM HUMH, HNPUYOMY BCi PyXH TICHO
B3a€MOIOB'sI3aH1 1 00'efHaH1 y IeBHI cucteMu. OTxe pyX, pyxoea Oisl — HaJCKIaIHUN ICUXOCOMATUYHUM
MIPOLIEC, OCHOBY SIKOTO CKJIaJal0Th HEWpOXiMiuHi, Olodi3uyHi Ta OlOXIMIYHI peakiii opraHizmMa Ha
PI3HOMaHITHI OIpa3HUKHN — BHYTPIIIHI Ta 30BHIIIHI, 30KpeMa COLIaJIbHO-EKOJIOTIYHOTO XapaKTepy.

Obnacmov O0ocniodcenHs Oiomexaniku - MEXaHIYHI Ta O10JIOT14HI, OlOXIMIYHI, TMCHXIYHI TPUYUHH
BUHUKHEHHS PYXiB 1 0COOJIMBOCTI IX BUKOHAHHS.

Pyxu yacTuH Tina JIFOJUHU MPEICTaBISIOTh COO0I0 MEPEMIIIEHHS B TPOCTOPI 1 Yaci, IKi BUKOHYIOThCS
B 0arathox Cyrio0ax OJHOYACHO 1 MOCTiAOBHO. Pyxu B cyriob6ax 3a cBo€rw (hOpMOIO 1 XapaKkTepoM TyKe
PI3HOMaHITHI, BOHM 3ajieXkaThb BiJ Ali Oe3niul mpukiIageHuX cuil. Bcl pyxu 3akoHOMIpHO 00'€enHaHI B
LUTICHI OpraHi3oBaHi [ii, SKUMHU JIIOAMHA YIPAaBJs€ 3a JOMOMOIOI0 M's3iB, B Kl MOCTYNalOTh HEPBOBI
iMITysibcu. OCKUTBKHY JTIFOIMHA BUKOHYE 3aBXKIM OCMUCIIEHI i1, TO ii IIKaBUTh - SIK MOXKHA JIOCATTH METH,
HACKUIBbKH SKICHO 1 JIETKO 11 BUXOJIUTh B JaHUX yMoBax. [1lo6 pe3ynbTaTr 6yB MakcCUMalbHO €(peKTUBHUM
1 TOCATTH Horo Oysio HaWJerie, JI0IMHA CBIJJOMO BPaXOBYE 1 BAKOPHCTOBYE YMOBH, B SIKHX TpeOa JisTH.
OTxe pyx — 1€ pe3yabTaT He TIJIbKU XIMIYHUX, O10XIMIYHUX IPOIIECIB, a i HEPBOBUX — 010€TEKTPUUHUX —
NCUXiuHUX mporeciB. Yepes 1e 6ioMexaHika JIOAUHU CYTTEBO BIJIPI3HAETHCS BiJ O10MEXaHIKH TBapHH.
OTxe, cyyacHa OioMexaHiKa BUBYA€E TAKOX CIIOCOOM Ta YMOBU BHKOHAHHS PYyXiB, Ha Kl BIUIMBAIOTH K
BHYTPpIIIHI, TaK 1 30BHINIHI ()aKTOPH, HATPUKJIIAJ TOTOHI.

e Apicmomens y cBoiii mpaui "YacTuHM pyXy 1 HepeMillleHHs] TBapuH" 3aKJaB OCHOBU BUEHHS NP0
pyxu, sike B nojaipiomy, yepe3 2300 pokiB, Ha3zBainu «biomexaHika». ¥ CBOiX HayKOBUX TpaKTaTax BiH
OIMCaB TBApUHHHM CBIT 1 3aKOHOMIPHOCTI PyXy TBapuH 1 JIOJWHH, OXapaKTepU3yBaBIIU YaCTHUHM Tija,
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HEOOXIHI AJIs IepeMilleHHs B MPocTopi (JIokoMo1ii) — AOBIIbHI Ta MUMOBUIBHI PYXH, MOTHUBAIIIIO PYXiB
TBapUH 1 JIIOJUHU, BIUTMB OINOPY HABKOJHUIIHBOTO CEPEIOBHUINA, MUKIIYHICTH XOABOM 1 OIry, 37aTHICTH
KUBUX 1ICTOT IPUBOJIUTH ceOe B PyX.

[TeBHMIT BHECOK Yy PO3BHTOK OioMexaHiKH 3po0OuB cBoiMHU 59 mnpatamu [ innoxkpam (460-356 poku 10
H.€.) — JaBHBOT'PEUBKUII JTiKap aHTUYHOTO 4Yacy, 30Kkpema podoramu «BrpaBieHue codeHeHHIT», «PaHbI
rojioBel», «Ilepemomer». BiH BBaxkaB, 1m0 Ha €QEKTHBHICTh PYXiB BILUIMBAIOTh HMPHUPOAHI — KIIMATHYHI
(axTOpH, CTABIIM 32aCHOBHUKOM MEIUYHOI reorpadii.

HaiiBuaTHIiIINM BUEHUM-MEAMKOM aHTHYHOTO Yacy micis [ innokpama € Knaeoiti I'anen (131-201 pp.
H. €.). BiAmoBigHO 10 CBITOTJISMY TOTrO 4acy BiH PO3YyMiB IIUTICHICTH OpraHi3My i mucas: "V 3araibHii
CYKYITHOCT] YaCTHH, BCE 3HAXOJUTHCS Y B3aEMHOMY MOPO3YMiHHI 1 ... BCE CIPHUSAE TiSITLHOCTI KOXKHOI 3
Hux". BuBYeHHS HepBiB 103BOMWIO ['ajmeHy 3poOMTH BHCHOBOK IPO TE, IO BOHU 3a CBOIMH
(GYHKIIIOHATLHUMHU OCOOJIMBOCTSAMHU JUISATHCS Ha TpU rpynu: 1) Ti, 1m0 WAyTh A0 OpraHiB MOYYyTTH 1
BUKOHYIOTh (DYHKIIIIO CIIPHMHATTS; 2) CHPSMOBaHI 10 M'SI31B 1 BUKJIMKAIOIOTh PyXHU; 3) WIYTh 10 OPraHiB i
OXOPOHSIOTH 1X BiJ MOMKOKeHHA. OcHOBHA Horo npaus — «[Ipo nmpu3HaueHHs YaCTHH JIIOJICHKOTO TiJIay.
['ajeH eKCHepUMEHTAIbHO JOBiB, L0 KIHIIBKM MOMEPEMIHHO TO 3THHAIOTHCA BHYTPILNIHIMH, TO
PO3THHAETHCS 30BHINIHIMU M'si3aMH. AHai3yloud iX (yHKIIO BiH, mucaB: "3aaHi BOJIOKHA IUX M'S3iB,
0 WAYTh BiJ CIAHWYHOI KiCTKH, 3MIIHIOIOTH HOTY, HAmNpyXXyrouu cyrinod. He MeHII cuibHO 1S mist
MPOBOANUTHCS HUKHBOIO TMOPILIEI0 BOJOKOH, IO HAYTh BiJ JOOKOBOI KICTKH, JI0 YOTO MPHEIHYETHCS
JeTKUi 00epTaIbHUI pyX BcepenuHy. Buire iX nexaTh BOJIOKHA, SIKI pyXarOTh CTETHO BCEPEAUHY TOYHO
TaKOX, SIK 1 BEpXHI HaBOJIATH 1 B TOM K€ Yac JACKIJIBKO ITiIHIMAIOTh CTETHO "

Ha po3Burok Giomexaniku B cepeauHi 15-16 cTOMITTh Malli iCTOTHUI BIUIMB JOCIiKEHHS Jleonapoo
0a Binui (1452-1519 p.p.), 30kpeMa 3 Teopii MexaHi3MiB, TepTs Ta iHIIMX NMUTaHb. BUBYa0un (QYHKINT
OpraHiB, BiH pO3MIIAAaB TUIO SK 3pa3ok "mpupoaHoi MexaHiku'. BiH mepmum ommcaB ps KiCTOK Ta
HEpBiB, OCOONMBY yBary MNpUAUIMB MpoOjemMaM TMOPIBHSUIBHOI aHATOMii, MparHydyd BBECTHU
eKCIIEpUMEHTAJIbHUI METO/, Kpim ¢bizuku, i B 6ioJorifo. Len
BUJATHUI XyTOKHUK, MaTeMaTHK, MEXaHIK, IH)KEHEp MEePIIUM BUCIOBUB HaWBAXIIMBINLY U1 MailOyTHHOT
OiomexaHiku aymMKy: «Hayka MexaHika TOMy HacTUIBKM OJIaropo/iHa i KopyucHa Oibllie BCiX 1HIIMX HAYK,
10 BCI ’KHBI1 TiJIa, 110 MAlOTh 3[aTHICTH 0 PYXY, A1FOTH 3a i1 3aKkoHamu'".

Moro ycmix sIK BEIMKOr0 XyIOKHHKA TAKOXK YAMAIO 3aI€KHTh Bifl GiOMEXaHi4HOI CIIPSMOBAHOCTI
{i0ro KapTHH, B HUX JeTaJbHO IPOMAIbOBAHA TEXHiKa pyxy. Moro crocrepeskeHHs, BaJIUBI i B HaII JIHi,
a B cepenni 15-16 cromitts Oynu peBomtoniitanmu. Hanpukian, ioro ysBiaeHHs: "M's13u TOYMHAIOTHCS 1
3aKiHYYIOTHCS 3aBXK]IM B TOTHYHUX KiCTKaX, 1 HIKOJIM BOHU HE MOYMHAIOTHCA 1 HE 3aKIHUYIOTHCS Ha OJIHIN
1 T ke KicTui, 60 BOHM HIYOrOo HEe MOriau O pyxaT, Xi0a TUIbKM camux cebe". BiH, 6e3yMOBHO, €
3aCHOBHUKOM 1 @hyHKYioHanbHOi anamomii, K CKIIaJl0BOi YaCTUHU OloMexaHiku. BiH He TiAbKU omucas
Tonorpadiro M's31B, a i 3HAYCHHS KOKHOTO M'si3a JIJIS pyXy Tija.

1.2. ®opmyBaHHs 0iOMeXaHiKH SIK Cy4aCHOI HAYKH, il CTPYKTYypa, 3HAYCHHS.

3aCHOBHMKOM  OCHOB  Cy4yacHOI ~ Hayku  OlOMeXaHIKM  CJiJJ  BB@KaTH  iTajiiicbKoro
Hatypaiicra Jocosanni Bopenni - npodecop yHiBepcuteTiB y Meccini (1649) Tta ITi3i (1656). Kpim po0it
B ramy3l ¢i3ukd, acTpoHoMmii 1 ¢iziosorii, BIH poO3poOJIAB MHUTaHHSA aHATOMIi 1 (i3ioorii 3
MO3MIII MaTEeMaTHKH 1 MeXaHiKH. BiH moka3as, Mo pyxX KiHI[IBOK i YaCTHH TiJia Y JIOAWHU 1 TBApHUH TPH
MiTHATTI BOKKUX MPEAMETIB, X0Ab01, OIry, MiIaBaHHI MOXHA MOSICHUTH MPUHIUIIAMU MEXaHIKHU, MEePIIUM
BUTIIYMAaylB PyX CEpIl SK M'SI30B€ CKOPOYCHHS, BUBYAIOYH MEXaHIKY pyXy IPYAHOI KJIITKH, BCTAHOBUB
MaCHBHICTh po3LIMpeHHs JereHiB. HaitOuibmn Binoma #oro mpaus "Pyx tBapun" ("De Motu Animalium"),
sIKa 3aCHOBaHAa Ha TBepAUX Ol0MEeXaHIYHUX MPUHLHUIAX. Y 111l poOOTI BiH ONKCaB IPUHLIUIIN M'I30BOTO
CKOpPOYEHHS 1 BIIEpILE MPeJCTaBUB MaTeMaTHYHI CXeMH PyXy. BiH Bmepiue BHKOpHCTaB OioMeXaHIuHY
MOJIENb 1715l IOSICHEHHS pyXy O10MEeXaHIYHOi CHUCTEMHU.


http://znaimo.com.ua/%D0%93%D1%96%D0%BF%D0%BF%D0%BE%D0%BA%D1%80%D0%B0%D1%82
http://znaimo.com.ua/%D0%9A%D0%BB%D0%B0%D0%B2%D0%B4%D1%96%D0%B9_%D0%93%D0%B0%D0%BB%D0%B5%D0%BD
http://znaimo.com.ua/%D0%9B%D0%B5%D0%BE%D0%BD%D0%B0%D1%80%D0%B4%D0%BE_%D0%B4%D0%B0_%D0%92%D1%96%D0%BD%D1%87%D1%96
http://znaimo.com.ua/%D0%9B%D0%B5%D0%BE%D0%BD%D0%B0%D1%80%D0%B4%D0%BE_%D0%B4%D0%B0_%D0%92%D1%96%D0%BD%D1%87%D1%96
http://znaimo.com.ua/%D0%A5%D1%83%D0%B4%D0%BE%D0%B6%D0%BD%D0%B8%D0%BA
http://znaimo.com.ua/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA
http://znaimo.com.ua/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%BA
http://znaimo.com.ua/%D0%86%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80
http://znaimo.com.ua/%D0%94%D0%B6%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%96_%D0%91%D0%BE%D1%80%D0%B5%D0%BB%D0%BB%D1%96
http://znaimo.com.ua/%D0%9C%D0%B5%D1%81%D1%81%D1%96%D0%BD%D0%B0
http://znaimo.com.ua/%D0%9F%D1%96%D0%B7%D0%B0
http://znaimo.com.ua/1656
http://znaimo.com.ua/%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BC%D1%96%D1%8F
http://znaimo.com.ua/%D0%A4%D1%96%D0%B7%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
http://znaimo.com.ua/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
http://znaimo.com.ua/%D0%9C%D0%B5%D1%85%D0%B0%D0%BD%D1%96%D0%BA%D0%B0

Puc. 1. Mamonok 3 kHuru /[c. bopenni
“”De motu animalium”

Ha puc. 1 3 kauru Jorwe. Bopenni «De motu animaliumy (“Pyxu TBapun’) 300paskeHi CUCTEMH BaXKelliB
Ta CXEMH MPUKPIIUICHHS M's31B IPU 3rMHAHHI B CyTJ1001 1 PpU PO3THHAHHI, CKEJIETHO-M'S130Ba CXeMa JIBOX
JOJEH, [Ki 0 PI3HOMY YTPUMYIOTh PI3HUN BaHTaX.

HoBwmii momroBx po3BUTKY OiOMeXaHIKM HaaaB (paHIy3bkuii (i3ionor, BHHaXimHUK 1 ¢ororpad
Emven Maperi (1830 - 1904), 3acrocyBaBiu y 19 cTomiTri MeTo/] KiHO)OTO3HOMKH 11 BUBYCHHS PYXiB
moauHU. Tak camo BHepIIe BiH 3aCTOCYBaB METOJ] HAaHECEHHS MapKepiB Ha TiJO JIIOJUHU - MPOTOTHII
CY4acHOi yuknozpagii.

BaxnBoro BiX0ro B icTOpil cydacHOi OioMexaHiku cranu ukiu dororpadiii E. Maibpudxca (1830-
1904, CIIA), 3uaTHX JAekiIbkoMa kamepamu 3 pizHHX Toudok. Cepist ¢oTorpadiii ("Tanonyrounii KiHb",
1887), mokaszana HaA3BUYAlHY Kpacy IUIACTUKM pEATbHUX pyXiB. 3 THX mip KiHO(OTO3HOMKaA
3aCTOCOBYETHCS JIJIsl aHAJ3Y PYXiB K OJJUH 3 OCHOBHUX METO/IIB TOCIIPKEHHS O10MEXaHIKH.

[louarok awnanizy pyxie moaunu nokianu B ['epmanii Opatu Bebep (1836). Ilepumuit TpuBuMipHUit
MaTeMaTHUYHUI aHaji3 JII0JICHKOT XU NpoBenH Binveenvm bpayn ta cryaeHT Ommo @iwep B 1891 pori.
MeTtonosoriga aHainizy XoAp0u He 3MiHWIAca 10 Hamoro yacy. Kpim Toro, bpayn 1 @iwep nepmmmu
MoYyaJii BUBYATH Macy, 00'eM 1 IEHTP Mac TiJla JIOJWHY, MPOBIBIIU JOCIIDKEHHS Ha TpyMHax, 1 OTpUMalu
JaHl, K1 TPUBAIMNA Yac BUKOPHCTOBYBAIM SIK OloMexaHIYHMN cTaHaapT. LluM BOHU 3acHyBallu po3/il
«l"eomepia mac mina moounu». Humu OyB TakoXX 3allpONOHOBAHUN METOJl BU3HAUYEHHS MacH CErMEHTIB
TUIa 1 HOTO 00’ €My, BUKOPUCTOBYIOUH 3aHYPEHHS YaCTHH Tija y Boay. Tak Oyiau oTpuMaHi laHi BIKOBUX
3MIH IIEHTpiB Mac Tija jdroauHu. JlocmijukeHHss bpayna 1 @iwiepa TOKIATU MMOYATOK HOBOTO HAIPSIMY
OlOMEXaHIKU - Olomexauiku Xo0vbOu, a Tepiof 3 Apyroi mojdoBUHU XIX CTONITTS cTaau Ha3UBaTH
CTOPIYUSM XOJB0H.

3aeoanuam 6GiomexaHiku € 3aCTOCYBAaHHS PE3YNbTAaTIB JOCHIKEHb JUISI TOJAIBIIOTO PO3BUTKY
po3ainiB Oiozorii, ¢i3uku (MexaHiku), mpodeciifHoi pyxoBoi NUIAKTUKU (IIEJAroriku), €proHOMIKH,
NICUXOMOTOPUKH, MEIUUUHU, (I3UYHOI  KyJIbTypu Ta  crnopry. JlocsirHeHHs  OloMeXaHIKH
BUKOPUCTOBYIOTBCS JUISL MeOUUHOi diacHOCmuKy, CTBOPEHHS 3aMIHHUKIB TKaHUH 1 OpTaHiB, /Uil pO3pOOKU
METOMIB Ta 3aco0iB, y TOMY YHCJI TpPEHaXepiB, MPU3HAYCHUX IS PO3B'S3aHHS JIIOAUHOIO CKJIAJIHHUX
PYXOBUX 3aBJlaHb, a TaKOX METOJIB BIUIMBY Ha MpOIECH Yy XMBUX 00'€KTax, JUIsl CTBOPEHHS METOJIB
aHaJi3y Ta KOPEeKIii MPUPOIHUX, MPOPECiiiHUX (TPYIOBUX) Ta CIOPTUBHUX PYXIB, AJIS MI3HAHHS PyXOBHUX
MO>KJIMBOCTEH JIIOJUHM 1 3a0€3MeUYeHHs] ONTHUMAJIbHUX YMOB €(EKTUBHOIO (PYHKIIOHYBaHHS "IJOMHO-
MaIluHHUX" CHCTEM, TIPU PO3POOIIl METOMIB 3aXUCTY JIOJMHU BijJ HECTIPUSATIUBUX BIUIUBIB MEXaHIYHHUX
YMHHUKIB 30BHIIIHBOTO CEPEOBHUIIIA M Yac pOOOTH B €KCTPEMAIbHUX YMOBAX.

Takum ymHOM, OlOMEXaHIKa JIOJMHA BHUBYAE CIIOCOOM 1 YMOBM BUKOHAHHS i, pyXiB, 3aco0m Ta
METOJIM OBOJIOJIHHS HHUMH. 3arajbHa 3a/ladya BUBUYEHHS pYXiB TMOJNATaE B OIUHII e()eKTHBHOCTI
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JOKJIaaHHS 3yCWJIb ISl JTOCSITHEHHSI TIOCTaBIeHOi MeTH. Bynp-sike BUBUYEHHS pyXiB, B KIHIIEBOMY
paxyHKy, CIpsSIMOBaHE Ha Te, 100 MOMOMOITH Kpallle BUKOHATH TEBHY Jit0. biomexaHika MOCIIKYE,
KM YMHOM OTpUMaHa MeXaHi4Ha €HepTis pyXy 1 Halpyrd MOXKe MPOSBUTHCS y POOOUOMY 3aCTOCYBAHHI.

Pobouuii egpexm pyxy 3anexxutTh Bij €)EKTUBHOCTI BUKOPUCTAHHS BUTpadyeHoi eHeprii. [ns mporo
BH3HAYAIOTh, SIKI CHJIM XapaKTEPU3yIOTh KOPUCHY poOOTY, iX MOXOJUKEHHS, Micle MposiBy. Te k came
MOBHHHO OYTH BiJIOMO TIPO CHJIH, SIKi HETATUBHO BILTUBAIOTH HA PyXH, 3HIKYIOUH iX eeKTHUBHICTh. Take
BUBYCHHS JIa€ MOXKIIUBICTh 3pOOMTH BHCHOBKH TPO T€, K IMIJBUIIUTH €PEKTUBHICTH Iii, pyxy. [lpu
BHPIIIIEHHI 3arajbHOI 3a/1a4i O10MEXaHIKM BUHUKAIOTh YMCIICHHI YaCTKOBI (CHeIiaibH1) 3aBJaHHs, SKi HE
TIIBKH TependavyaroTh OE3MOCepeHIO OLIHKY €(pEeKTHBHOCTI, ajie i BUIUTUBAIOTH HA PE3yJbTaTHBHICTH
3arajibHOI 3ajadi.

BaxumBuMm € memoo 6iomexamiku - cucmemHull amaniz i cucmemHuli cuHmes pyxig, OCHOBY SIKUX
CKJIaZIal0Th OTPUMaHI KUIbKICHI XapaKTepUCTUKH, 30KpeMa BUMIPIOBAHHS YaCTHH TiJIa, HOTO PyXalbHUX
XapaKTepUCTHK — IIBUAKOCTI, TNPHCKOPEHHS, CUJIOBHUX IIOKAa3HUKIB pPyXy, fKI CKJIaJalOTh OCHOBY
KiOEpPHETHYHOTO MOJICTIOBAHHS PYyXiB. biomexarika - HayKa eKCIIEPUMEHTAIbHA, EMITIPUYHA, CITUPAETHCS
Ha JIOCJIiTHE BUBYCHHS PYXiB. 32 IOMIOMOTOI0 MPUIIAJIIB PEECTPYIOTHCS KIIbKICHI MOKa3HUKH, HATPUKIIA
TPAEKTOPIl MIBHJIKOCTI, MPUCKOPEHHS, YaCc BUKOHAHHA PyXy Ta iHIN (i3W4YHI XapaKTEPUCTUKH, IO
JIO3BOJISIIOTh PO3PI3HATH PYXH, IOPIBHIOBATH iX MK C000r0. Po3rismaroun Taki XapakTEpUCTUKH,
MOJlyMKH MOJKHAa PO3WICHYBATH CHCTEMY PYXiB Ha CKJIAJIOBI YaCTUHH SIKi BCTAHOBIIOIOTH 11 CcKiaa. Y
I[OMY - CYTh CHCTEMHOTO aHaJi3y O10MEXaHIYHUX BJIACTUBOCTEH M’ SI3iB.

3anuTaHHs AJ18 caMonepeBipKu

1. XTO 1 B AKi YacH 3aKJIaB BUTOKU OlOMEXaHIKH?

2. SIKi 3aKOHHM, METOIH 1 3aBIaHHs O10MEXaHIKU?

3. 1o Take poOouuii eeKT pyxy, BiJ HOTO BiH 3AIEKUTTH?

4. SIka ponb Jleonapaa na Binui y po3BUTKY OioMexaHiKu?

5. o Take MeTox OioOMEeXaHIKM, CUCTEMHHMH aHaII3 1 CHCTEMHMI CHHTE3?

1.3. HoBiTHiii eTan po3BUTKY OiomMexaHiKu

TBopLEM TEOPETHUHOI OCHOBU CYYacHOi OIOMEXaHIKM - BYCHHS MPO PYXOBY IISIBHOCTI JIOAUHU i
TBapHH BBaXalOTh PAJSHCHKOTO BYeHOTro - Muxony Onexcanoposuua beprnwmetina (1896-1966). Bin
CTBOPHB TEOPII0 0araTOpPiBHEBOTO VAPAGLIHHA pYyXamu, Y TOMY UYUCIL JOKOMOYIAMU TI0OUHU, TIOKIABILN
[IOYaTOK PO3BUTKY HOBHUX MNPUHIUIIB PO3YMIHHS KUTTEIISUIBHOCTI opraHizMy. IloctaBuBIIM B LIEHTp
yBard mnpoOsieMy akTHBHOCTI OpraHi3My IO BIJIHOLIEHHIO 1O cepenoBHIla, bepHmTelH o00'eqHaB
OloMexaHiKy Ta HeHpo(di3ioioriio B €IuHYy HayKy @hizionocito pyxie. llonsarrs M. A. Beprnwmetina nipo
PYXOBI 3a7a4i SIK ICUXIYHOT OCHOBHU il JIIOJMHY BIAKPHIIO IIISXH BUBYCHHS BUIIMX PIBHIB CB1IOMOCTI B
PYXOBIil ISAJIBHOCTI JFOJUHH.

3a3HanaM JTOKJIAJHOTO JOCHIPKEHHHS MUTaHHS (OopMyBaHHs, OyJ0BU Ta pilIeHHs pyXoBUX 3ajad. Lli
MUTaHHS TICHO MOB'A3aHi 3 Oy/IOBOIO PYXOBOrO amapara, CKJIaay i SK cucTteMu pyxiB. Psang poOirt
bepHurTeiina mpucBIYeHI BUBUEHHIO JUHAMIKU M'SI30BUX CHJI 1 IHHEpBALIIHOT CTPYKTYPH PYXOBUX aKTiB.
BiH CyTT€BO yHOCKOHAJIMB TEXHIKY peecTpalli Ta aHali3y pyXiB, 3aCTOCYBABIIM HOBI METOIU -
KiMOYuKnozpammempis, yuxnozpammempis. 1nei, siki BucnoBuB beprnwmeiin y 30-X pokax XX CTOMITTS,
nependadnI OCHOBHI MOJIOKEHHSI PO3BUTKY Oiokibepnemuxu. BiH BBIB 4iTKke (POpPMYITIOBaHHS MOHSTTA
po 360pomHutl 38’130k B (Hi310JOTIi, a TAKOK PO HOpiGHesy opeaHizayiio pyxig, Mpo "pegdhrexkmopre
Kinoye" y "pednexropHii ny3i", 3acCHOBaHE€ Ha TpPAaKTyBaHHI BCi€i CHCTEMHU BIJHOCHH OpraHizmy i3
CepeIOBUILEM SIK Oe3MepepBHOI0 IIUKIIYHOTO IPOLIECY.

Y 1926 p. M. A. Fepuwmenn Ha OCHOBI pe3ylbTaTiB JOCHIKEHh B OlOMeXaHIYHIN
nabopatopii LlenTpanbHOro iHCTUTYTY mpalli BUAaB TpyA "3aranbpHa GioMexaHika", sk Mepuioi 4acTHHU
"OcHOB BYEHHA MpO pyxu JoauHu". BaxnuBo Big3HAuuTH, 110 B NigpydyHuky "dizionoria mroguHu",
BugaHomy B 1946 p. nix pen. M. E. Mapwaxa, 6yno noBHicTIo peacTasieHo BueHHs H. A. bepumireiina
PO KOOpJMHAIII pPyXiB, 0€3 SKOTr0 HEMOXXJIMBO 1 YABUTH CydacHy OlOMexaHiKy, Teopilo Mpami Ta
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CHOPTY, MeOuuyHy Oiomexaniky, SKa € OCHOBOI Cy4YacHMX (I3WYHMX METOJIB JIKYBaHHS, SIKi
3aCTOCOBYIOTh B KypopToJorii, (izioTeparrii.

B VYkpaini po3BuTok 6iomexaHiku BigOyBaBcs mia BIUIIMBOM ineit M. A. beprmteiina ta foro ydHs
/1. Honcoroeo, sikuii y 1957 porii BuiaB creriaaizoBaHui MiAPYIHUK 3 OioMexaHiku, a B 1979 pori BiH
OyB mepeBUIaHUI y CmiBaBTOPCTBI 3 B.M. 3ayiopcoxkum. Po3BuTKy OioMexaHIKM B YKpaiHi CHPHUSIIO
CTBOpEHHS Jlabopartopii OiomexaHiku y KwuiBchbkoMy nepKaBHOMY IHCTHTYTI (i3UYHOI KYJIbTypH
(KAI®K) ta nposeaennst y 1974 pori mnepmioi Beecoro3noi HaykoBoi koHpepeHIii 3 OiomexaHiku. Y
1981 pomi y KJIIOK Oyna ctBopena nepiia B Ykpaini kadeapa 6ioMexaHiku, sky odonuB A.M. JlanymiH.
Tenep taki kadenpu miigHo npaiooTh y JIbBoBi, Xapkosi, Yepnirosi, Cymax. Lle cnpusiio po3BUTKY
HOBOT'O HAaIpsIMy Y BUBYEHHI PYXIB JIIOJUHU — BUHUKIA «/[udakxmuuna Oiomexanika» Ta T NPUKIATHHUHA
HaIpsIM — epagimayitine mpeH)8aHHs..

Y 1996-1997 pokax konektuB Kadenpu OiomexaHiku KHIBCHKOro HAaIiOHAJBLHOTO YHIBEPCHUTETA
¢i3uunoro BuxoBaHHA 1 crnopry (kommmHIE KJ/IDK) B3gB y4acte y CHITBHOMY YKpaiHCHKO-
amepukancbkomy mpoekTi «lllatn-97», 3a skum BigOyBCS MOJIT MEPHIOro YKPaiHCHKOTO KOCMOHaBTa Ha
aMEepUKaHCHKOMY KOCMIYHOMY Kopabmi «I1laTmy.

Cyuacna Oiomexauwika - PO3IUT TNPUPOJHUYUX HAYK, IO JOCIIDKYE HA OCHOBI MeEXaHIKO-
iHpOpMaLiiHUX MO/ETICH 1 3aKOHIB MEXaHIKH - PO3JLTY Cy4acHO! (i3MKH, MEXaHI4HI BIIACTHBOCTI KUBUX
TKaHWH, OKPEMHUX OpraHiB, iX CHCTEM, Ta OpraHi3My B I[JIOMY, a TaKOX MPHUYMHU, BiA SKUX 3alleXkKaTb
MeXaHIYHI sSBUINA. bioMexaHiuHI JOCTI/KEHHS OXOIUIIOIOTH Pi3HI piBHI oOprasizamii >KMBOI Martepii:
Oiosoriudi Makpomonekynu — Oinku, >xupu, ByriaeBoau, PHK, JTHK, siki ckiamaioTe OCHOBY KIITHH,
TKaHWH, OPTaHiB, CHCTEMH OPraHiB, a TAKOX LIl OPraHi3MH Ta iX CHUIBHOTH.

biomexanika moounu - Hayka KOMIUIEKCHA, BOHA BKJIIOYa€ B ceOe HalPi3HOMAHITHIII 3HAHHS 1HIIUX
HAyK, TaKMX SK: MeXaHiKa Ta MaTeMaTHKa, (DyHKI[IOHaIbHA aHaTOMis 1 (i3ioyoris, O10XiMis JIIOIUHH,
BIKOBa aHATOMisl, MeAarorikai Tteopis ¢Gi3MYHOI KyIbTypu. BakiauBuM po3aijioMm OilOMeXaHIKH €
KiHeMamuKka, SKa BHUBYAE TEOMETPUYHI XapaKTCPUCTUKA YACTHH Tija, iX B3a€EMO3AJICKHOCTI, SKi
BIJIUBAIOTh HA BUHUKHEHHS PyXY.

Crnix BpaxyBaTd 1 Te, M0 OyAb-SKHIA pyX JIIOIWHHU BiAOYBAa€ThCS y NMEBHOMY CEpEIOBHINI, SKE HE
3aBKIU BIJMOBIA€ MEIUKO-EKOJIOTTUHUM BUMOTaM. ToMmy Oir y Tak 3BaHOMY “‘CBLKOMY MOBITpi” Oijist
MOTY)KHUX XIMIYHHUX, METATYPridiHUX IiJIPUEMCTB, aBTOMOOUIBHUX Tpac 3 iHTEHCUBHUM PYXOM MOKE
JaBaTH HETaTHBHI Pe3yJbTaTH — MiABUILYETbCS BTOMA, B OPraHi3M MOTPAIUIAIOTH 1 HAKOMUYYIOThCS
OTPYIHI PEYOBUHH, 30KpeMa OCH30MIpeHH, JUOKCUHU, K1 MICTITHCS B aBTOMOOLIBHUX, MPOMHUCIOBHX
BUkHax. OT)ke HU3bKA SKICTh €KOJIOTIYHOTO CTaHy HABKOJUIIHBOTO CEPEJOBHIINA HETaTMBHO BILUIMBAE
Ha 010MeXaHIuYHY aKTUBHICTb JIFOJIUHU, CIIOPTCMEHA.

Benukoro po3sutky Halyna OiomexaHika y ¢i3U4HIM KylbTypl Ta COpTI — biomexaHika cnopmy. Y
il ragy3l OUIbII HAOYHO BUSBISIOTHCS PYXOBI MOKJIMBOCTI JIOAMHM. biomexamika izuunux enpas
BHUBYA€ PYXOBI CHUCTEMH JIIOJMHM Ta il pyXOBI aKTH - BOPABHU IiJ 4Yac 3aHATh (DI3UUHOIO KYJIBTYPOIO 1
CIIOPTOM 3 METOI0 3a0e3MeUNTH pallioHadbHI METOIU (PI3MYHOTO BUXOBAHHS HACEJIEHHS 1 CTBOPUTH MIIHI
HayKOBI OCHOBM Cy4YacCHOI1 CUCTEMH MiJArOTOBKU CIIOPTCMEHIB BUCOKOT KBaJTi(iKallii.

3anuTaHHs 118 caMoIepeBipKHu
1. SIxi HAyKW CKJIaJaf0Th OCHOBY Cy4acHO! O10MEeXaHIKU?
2. XTO € 3aCHOBHUKOM HOBITHBOI HayKku “biomexanika”?
3. Konu 1 voMy BuHUKIIA Ol0MeXaHIKa K HayKa 1 HaBYaJbHA JUCIMILIIHA?
4. Slknii BYeHUH MepIIUM 3acTOCyBaB TepMiH “‘biomexanika”?
5. SIxa oGyacTh BUBUEHHSI O10MEXaHiKH, 0 Take (yHKIIOHATbHA aHATOMis1?
6. Slxuit BHecok Knapnis ["anena, Jleonapna na Binui y po3BUTOK 6ioMeXaHIKU?

1.4. bBiomexaHika ik HaBYAJIbHA | HAYKOBA TUCIHHUILIIHA PO PyXH

Pyxu nmoounu - onHe 3 HallCKIaAHIIIUX SIBUI Y CBiTl. BOHM CKia/iHI HE TUIBKH TOMY, 11O B i pyXOBiii
TISUTBHOCTI MPOSIBIISIFOTHCA JIy’Ke HEMpocCTi (PyHKIIT OpraHiB pyxy, aje i ToMy, 10 B HUX BiI0MBa€eThCA ii
CBIZIOMICTb, SIK (DYHKIIIS HAHOULIbII BUCOKOOPTaHi30BaHOI MaTepii - MO3Ky. Poiib pyXiB y KMTTI JIOAUHU
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BUKIJIIOYHO BelMKa. Uepe3 pyxu BOHA 3MiHIOE€ HABKOJIMIIHIO MPUPOAY. Y TpoLeci 3MiH pPO3BUBAETHCS 1
OpraHi3m JIFOJIMHHU, WOTrO cBimoMmicTh. HaBiTh HaimpocTima (gopma pyxy Marepii - MexaHiuHa - 4depe3
Ha/I3BUYAHY CKJIQJHICTh OyIOBM TiNa JIOJWMHM Ta ii (YHKUINA ayke HempocTa. JJo TOro x JomaeTbes
CKJIQIHICTh B3aeMoJii MexaHiuHOi (opMH 3 OUIBII BHCOKMMH — XIMIYHOIO, OIOJIOTIYHOIO 1 HaBITh
COLIIAIbHOIO (JOpMaMU pyxXy MaTepii.

Y 6ionorquiI7I MexaHiui (6i0MexaHiKa) BUBHAIOTHCS 3aKOHOMipHOCTi - K came B3&€MOI[iI-OTB
ABUIIE, MOXE OyTM 3pO3yMUIMM JIMILE HAa OCHOBI BUBYEHHS HEPO3PMBHOIO 3B'SI3Ky O10JIOTIYHHX 1
MEXaHIYHUX 3aKOHOMIPHOCTEH, 30KpeMa CHJIOBHX XapakTepucTuk. Cuza — (i3udHa BEIMYMHA, SIKa
XapakTepu3ye B3a€EMOZi0 Tija meBHOI Macu (M) y neBHoMy Hampsivi. Cuiaa (F) — BekTopHa BenvuuHa,
XapaKTepU3y€eTHCS 1 BEIMUMHOIO CHIIM 1 HanpsiMoM 1i nposiBy: F=ma.

Cuna 371aTHa BUKIMKAaTH a00 3ynmMHUTH pyX. EHepreTnyHi cucreMu 3abe3leuyroTh ME€pPEeTBOPEHHS
XIMIUHOI eHeprii B MeXaHiuHy, IO MPOSABISETHCA Yy PO3BUTKY M'sI3aMH CKOPOUYYBAJIBbHOI aKTUBHOCTI 1, SIK
HACJIJO0K, - IPOSIB CWIM. SIK MpaBmilo, 30BHIIIHI CHJIM ONOPY HEPEIIKOPKAIOTh JAOCATHEHHIO YCIIXY B
cniopti. Tak, cTpuOyHU y BHCOTY 1 3 )KEpANHOLO, IO CYTi, 3MararoThCs 3 rpaBiTamicro. ['ipChbKOMMKHAK - 3
OIIPOM BOJM 1 IpaBiTalli€l0. ICTOTHO BIUIMHYTH Ha CHOPTUBHUHN PE3yNbTAaT MOXKYTh 1 CHIIM TEPTH, 5K y
BUIIQ/IKY TOTIPIICHHS KOB3aHHS JIFK DU TaHEHHI CHITY.

Haii011b11 3HaYHa cuita, o i€ Ha JIOAMHY - CHJIa 3eMHOTO TsOKiHHS. BenuunHa 1€l cuimm 3anexurs,
B OCHOBHOMY, BiJ] ABOX YMHHHKIB. [lepmmii - e BijicTanb Bija Tia 10 meHTpa 3emii. Jpyruit - Maca Tina
CHOPTCMEHA, BKJIIOYA4H HOoro ofsr. I3 301IbIIeHHIM MacH 3pOCTae i Aisl IpaBiTalliiHOT CHUJIH, TOMY JJIs
il mogonaHHs HEOOXiTHO PO3BUBATH OLIBINI 3yCHIUISA 32 PaxyHOK M’s3iB. CHila 3eMHOTO TSDKIHHS — II€
Bara (P) Tina 3 macoro (M), Ha SIKY Jli€ MPUCKOPEHHS 3eMHOT0 TsoKiHHSA (). OTre P=mg, BUMIpIO€ThCS y
Kujorpamax (Kr), abo y HetotoHax (H), 1 kr cunu Bignosinae 10H, omke (1xr=10 n).

Ha noBepxHi miuaHeTH iCHYIOTh TEPUTOPIi, A€ MPUCKOPEHHS 3€MHOTO TSOKIHHS MOKe OyTH OLIbIINM
a00 MEHIINM — Y 3aJIe)KHOCTI BiJl OyJJOBH, CKIIaly TipCHKUX TOPIiJl, a OTXKE CHJIA TSHKIHHA Oy/e OUTbIIOoro,
abo MmeHIoo 1 Tpeba MpUKIACcTU OUTbIN, a0 MEHIIl 3yCWJUIs Il BUKOHAHHS MeBHOI BrpaBu. OTxke
JIIOIMHA 3aBXK/IU TPAIIOE TPOTH CHJIM TpaBiTaIlii.

Ormip piIMHHOTO 1 ra3oNoAIOHOr0 CEPENOBHIN 3aJCKHUTh Bia Oararbox QaktopiB. OJIHUM 3 HUX €
NpUpoJa PiAMHU (HAPUKIIAA KpoB, diMda) abo rasy (moBiTps). Yci CIOpPTUBHI BIPaBU BUKOHYIOTHCS Y
HOBITPSTHOMY 200 BOJHOMY CEpEIOBHIL, 1 OCKUIBKH IIUIBHICTD MOBITPS MEHIIE LIUIBHOCTI BOJM, TO OIIp
MOBITPST Takok MeHmre. OJHAaK Jesiki 30BHINIHI YWHHUKH MOXYTh BIUIMHYTH Ha INIJIBHICTH WX
cepenoBuIll. Ha 3HayHNX BUCOTaX HaJ piBHEM MOPs LIUIBHICTh MOBITPsl Ha0arato MeHIIa, a 3Ha4uTh Horo
OIip pyXy TakoX MeHIINH. OCKUIbKY 3 BUCOTOIO 3HUKYETHCSA 1 CHJIa TSXKIHHS, TO TaKe MMOETHAHHS CIpUse
MOJINIIEHHIO CIOPTUBHUX pe3yibTariB. Haounuit mpuxiag - pexopa bo6a bimona y crpubkax y
noBxkuHy Ha Onimniiicekux irpax 1968 poxy B Mexiko. Mexiko po3ramoBanuii Ha BucoTi 2 300 meTpiB
HaJ| piBHEM MODs, [Ie CHJIa TPpaBiTallil MeHIa 3a cepenHio (9=9,8 m/c?).

TakuM 9uHOM, I BCTAHOBJICHHSI OCOOMCTOTO PEKOp/a CIIOPTCMEH MOKE OpaTH y4acTh y 3MaraHHsXx,
K1 IPOBOJATHCS Y BIAMOBIIHUX JJIS [OTO YMOBAX HaBKOJHMIIHBOTO cepefoBuiia. Omnip HaBKOJIMIIHHOTO
cepefoBHIlla HaOyBae OCOOJIMBOIO 3HAUEHHS IS CIOPTCMEHIB, $IKI MEPEMINIYIOTbCS 3 BHCOKOIO
mBHKicTIO. Omip MOBITPSA Ta BOJIM 3pOCTAaE HE MPSAMO NPOMOPLIHHO 30UIBIIEHHIO HIBHJIKOCTI PYyXY
CIIOPTCMEHA, a MPONOPLINHHO KBaApaTy MIBUAKOCTI. TakuM 4MHOM, NPpHU 30UIbIIEHH] IBUJKOCTI OIr'y B J1Ba
pasu 3 5 M/c 1o 10 M/c omip noBiTpst 3pocte B 4 pa3u. Lle He o3Hauae, 110 CIOPTCMEHOBI HEOOX1IHO
30UIBIIMTH 3arajibHy €HEproBuTpary B 4 pas3u, a Ciliji MaTd Ha YyBasl, IO 3pOCTaloya YacTHHA
BUPOOJICHOTO TeIjla OpPraHi3MOM - eHeprii OyJe BUTpayaTuUCs Ha TOJOJAaHHSA 3POCTAIOuoro OMopy
MOBITPsl. Xo4a KUIbKICTh 11€i eHeprii 1 He3HayHa MpH MOMIPHIA IMIBUIKOCTI OIT'y, OJHAK MpPU BUCOKHX
CIPUHTEPCHKUX MIBUJKOCTAX, K, HANpPUKIAJ, Y BEJIOCHUIIEAHOMY CHOpPTI abo MIBHIKICHOMY Oiry Ha
KOB3aHax, Ilell YUHHUK HaOyBa€ Ha/3BUYANHO BAXJIMBOTO 3Ha4YeHHS. OTKe omip pifuHA abo MOBITPS €
ranpMiBHEM (aktopom. [li nBa BUAM ranbMyBaHHsS, B3a€MOIMOB'SI3aHI 31 IIBHIKICTIO, MAalOTh BaXKIIMBE
3Ha4eHHs B cropti. [lepmmii Bua - TanbMyBaHHS, OOYMOBJIICHE IUIONICIO MEPETHHY MpeaMera,
NEePIEeHANKYIISPHIM CUJIi, 10 BIUIMBA€E HA IUIOILY Tila. SIKIO BUCYHYTH PYKY 3 BiKHA aBTOMOOLJIS, IO
PYXa€ThCSA 1 MOCTABUTH 11 peOPOM JI0 3yCTPIYHOTO MOTOKY, TO THUCK MOBITPSI HA JOJIOHIO Oy/ie HE 3HAYHHM.
SIKIIO K JIOJIOHIO PO3TOPHYTH HA BCIO MOBEPXHIO MEPHEHIUKYSPHO PYXy MOTOKY HOBITPs, TO CHIIA



OIopy 3MYCUTh MpUOpaTH pyKy 3 BikHa. Lleil mpocTuil mpukian JeMOHCTPYE, sK (popMma 00'eKTa MOXKe
BIUIMHYTH Ha OITip MOBITPIO a00 BOJIH.

[ToBepxHeBe rajbMyBaHHS HPEACTABISIE COOOI0 APYTHM BUJ OMOPY, SKHI 3aJ€KUTh Bil pO3MIpIB 1
CTPYKTYpH TOBEpXHI Tila. Sk mpaBuio, 4uM Oiiblna 1 TpyOilia MOBEPXHS, TUM CHJIbHINIE TajJbMiBHUI
edext. Takuil omip MOXKHA 3HU3UTH, 3MEHIIYIOUH IJIOULY MOBEPXHI PYXOMHUX Ti1 a00 KOHCTPYKTHBHO
3MEHIIYIOUM TMOBEpXHEBE raibMyBaHHA. 71 I[bOrO CTBOpPEHi, HANPUKIIAJ, CIeliajdbHI KOCTIOMU IS
CIIPUHTEPIB OIryHIB 1 TUIABIIB, CXOKUX Ha MOBEPXHIO WIKipH Aenb¢ina. Lli npobiemu BUBYAE GioHika —
po3ain Oi0Qi3uKH, SKUH TOCHIKYE TPOOJIEeMH KOIIOBAaHHS BiIOMUX (OpPM MPUPOTHUX T, IX
MIOBEPXOHb, SIKI BUKOPUCTOBYIOTh Y MpakTulli. Cujia TepTs 3aJIeKHUTh B JBOX YMHHUKIB. OJHUM 3 HUX €
Maca OJTHOTO TiJIa — IIPeIMeTa, sIKa JIi€ Ha MOBEPXHIO 1Hmoro. [Ipu mpomy, yuM OuTbie Maca (a TOYHIIIE
Bara), TUM BHIIA cuia TepTs. [Apyrum ¢gaxkTopom, 10 BIUIMBAE HA CHITY TEPTS, € SIKICTh JBOX JOTHYHHX
MMOBEPXOHb: YUM I'PYOIiIIi MOBEPXHI, TAM CHJIa TePTs OijIbINa.

MexaHiuHi 3yCHJIIs PyK IUIaBIS 1 Becispa, B3a€EMO3B'A3KM PYXiB HIT 1 PyK y JIMKHHMKA-TOHIIHKA,
CTapTOBHX PYXIB JIETKOATJIETa-CIIPUHTEPA, MOCIIJOBHOCTI PyXiB HIT 1 pyK CTpuOyHa y BUCOTY Iij 4yac
BUKOHAHHS CTpHOKa € MPHUKIAJaMH, sIKi MOXXYTh CIPHITH CTAHOBJICHHIO OibIl €()EeKTUBHOI TEXHIKU
CHOPTUBHUX BIpaB. Tak, HalIpUKiIa/, MOJOKEHHS KUCTI Ta Mepeariedys y miaBls B pi3HUX (a3ax rpedka
BPaxXOBYETHCS ISl TOTO, 1100 3a0e3meunTi HaOLIbIn e(heKTHBHY TUTONTY MTOBEPXHI 1 KyTa ITij] 9ac rpedka.
Ile no3BoONil€ MaKCHMMalbHO BUKOPHCTOBYBATH TPUKIAICHY CHIY 1 3a0e3MeYUTH ONTUMAIbHUN
nigifomanii eext. KpiM TeXHIYHMX acleKkTiB YyuMally poiib Biairpae maca i OymoBa Tina. Opranizm
JIOJUHHU CKJIAJIA€ThCs 3 PI3HUX TKAHUH, alieé 3 TOYKU 30py OlOMEXaHIKM pPO3IISIaloThCsi TiNBKU JBa
OCHOBHHMX KOMITOHEHTH - XMpOBa 1 3HEXHpEHAa TKaHWHH - M'306a Mmaca, sika npudbmu3zHo Ha 70%
CKJIa/Ia€ThCS 3 BOJAU. TakuM YMHOM, BOAY MOKHA PO3TIISAATH K TPETi KOMIIOHEHT, KWW BU3HAYAE Macy
Tina. Xo4a TeEBHA KUIBKICTh JKHPY HEOOXifHAa s MiITPUMKHA ONTHMAJIbHOTO PIBHS 3J0pPOB'A 1
HOPMaJIbHOTO MPOTiKaHHS (Pi310JIOTTYHUX MPOIIECiB, Ta BCE K WOTO HAJUIUIIOK B OPTaHi3Mi €, B KPaIIOMY
BHITIAJIKYy, TIPOCTO 3aiiBuUM Oanactom. Tak, Hampukiad, aas MapadoHI, m0 Mae mMacy Tijna 72 kr, mo0b
HOJIIIIUTH pe3ynbTaT y MapadoHi Ha 6 XBUIMH, HEOOXITHO CXyJHYTH Ha 5%, 110 €KBIBaJEHTHO BTpPATi
3,6 kr xupy. Bci i ¢akTopu BUBYAIOTH OioHiKa Ta Oi0OUHAMIKA — TOCTIDKYIOTh 3AJICKHICTE PYyXOBUX
(bakTopiB BiJ cTaHy OpraHizMa, Horo reOMeTpUYHUX XapaKTEPUCTHK.

Sk camocTiiiHa HayKoBa JHUCHHUIUIIHA Oiomexanika Gizuynux enpag 30aradye Teopiro (i3UIHOTO
BUXOBAHHS, MOCHIDKYIOUM OJHY 13 CTOpiH (PI3MYHMX BIIpaB —TEXHIKY iX BHKOHaHHA. PazoM 3 Tum,
OloMexaHika (i3UYHUX BIpaB Oe3M0cepeHbO BUKOPUCTOBYETHCS B MPAKTHUILIL (PI3MUHOTO BUXOBaHHS. Sk
HasyanvbHul npeomem OlOMEXaHiIKa MICTUTh T'OJIOBHI IOJOXEHHS BUEHHS PO PYyXH, y3araJbHEHHH i
CHUCTEMATHU30BaHUI [IOCBIJ, BUBYEHHS 3araibHUX OO'€KTUBHUX 3aKOHOMIpHOCTeU. OO6'ekm nizHaHHs
OiomexaHiku - PyXxoBi il JIOJAWHU SK CUCTEMU B3a€MOIOB'S3aHUX AKTMBHUX PYXIB 1 MOJOXKEHb i Tija.
Haituacrime, 06 'ekmom docnioowcenns 11€1 HAyKU, € PyXH TBapuH 1 JIIOJIMHY, a TAKOK MEXaHI4HI SIBUILA B
TKaHUHAX, OpraHax i CucTeMax.

3asoannamu cnopmuenoi OiomexaHniku €: BUBYEHHSI OCOOJIMBOCTEH TEXHIKM BUJIATHUX CIIOPTCMEHIB;
BU3HAYEHHs PalllOHAJIBHOI opraHizauii Iiif, pyxiB; po3poOka METOAMYHMX MPUHOMIB OCBOEHHS PYXIB,
METOJM TEXHIYHOTO CAMOKOHTPOJIIO 1 BIIOCKOHAJICHHSI TEXHIKU BUKOHAHHS PYXiB, (DI3UYHUX BIIPAB.

3anuTaHHA AJ51 CAMOKOHTPOJIIO
1. 1o Take pyxu JrOAUHU?
2. o Take cuna sk Qizumunmii pakrop?
3. ITig miero SKOi CUIIM 3HAXOAMTHCS JIOAMHA, BCI T1Ia?
4. SIki cnM HAaBKOJIMIIHBOTO CEPEOBHUIIA HAOyBarOTh OCOOIMBOTO 3HAYCHHS Y CIIOPTI?
5. SIky ponb y pyxax BiirparoTh Maca i 6ynoBa, ¢popma Tina?
6. I1lo Take OioguHaMika, Oi0OHIKa 1 IK BOHHM ITOB’s13aHi 3 010MEXaHIK0I0?
7. lo € 06'ekToM Ti3HAHHS OiOMEXaHIKM Ta K1 3aBJIaHHS CIIOPTUBHOI O10MeXaHIKu?

1.5. Hanpsimu Ta 3MiCT CHOPTUBHOI OioMeXaHiK1
(0iomexaHika CIOPTUBHHUX BIIPAB)



biomexanika (i3MYHHUX BIPaAB CKIAJAETHCS 3 TPHOX OCHOBHUX PO3JIUTIB: 3araibHa, AU epeHiianbia Ta
MpUKJIaaHa abo crieliagbHa, B AKUX BUAULIIOTH HAHO1IBIN BaXKJIMB1 HAPSIMH.

3acanvha Giomexauixa BUPINIyE TEOPETUYHI MPOOIEMH 1 JOTOMarae Ji3HATUCS, SIK 1 4YOMY JIOJUHA
pyxaetbes. Llel po3ain GloMexaHIKM JTy)Ke BOKIUBHHU JJIS TPAKTUKHA (PI3MYHOTO BUXOBAHHS 1 CIIOPTY,
30KpeMa JJisi po3pOoOKH YpOKiB 3 (DI3MYHOrO0 BUXOBAHHS, METOJIUK TPEHYBaHHS cHOpTcMeHiB. OTxke,
TEOPETHYHI 3HAHHSA MOTPiOHI BUMTEIIO, BUKJIaAa4dy 3 (Hi3WYHOTO BUXOBAHHS, TPEHEPY.

Hupepenyianvna biomexanika BUBYAE 1HANUBITYaIbHI Ta IPYNOBI 0COOIUBOCTI PYXOBUX MOXKIMBOCTEH
1 pyXOBOi JisUTBHOCTI JIIOJMHU. BHBUAIOTHCS 0COOIMBOCTI, 1110 3aJ]€XaTh BiJ BIKY, CTaTi, CTaHy 3JI0POB'S,
piBHS (Qi3UYHOI MIATOTOBIEHOCTI, CIIOPTUBHOI KBaJi(hiKallii.

Ilpuxknaona abo cneyianvHa 6Oiomexanika po3rIAae KOHKPETHI TNUTAaHHA TEXHIYHOI, TaKTUYHOI
MIJTOTOBKU B OKPEMHX BHJIAX CIIOPTY 1 pI3HOBHIAX MAcoOBOi (i3KyJIbTypH, B TOMY YHCI B 0300P08YOMY
Oicy 1 X00b01, 3a2a1bHOPO3BUBAIOYUX SIMHACMUYHUX 6NPABAX, PUMMIYHOI 2IMHACMUKY HA CYIII - aepobika
1y Bogi - akéapobika. OCHOBHE 3aBJaHHS L[LOTO PO3JALTY 0OiOMEXaHIKH - HABYUTH JIIOAMHY MPABUIBHO
BHKOHYBAaTH PI3HOMAaHITHI PyXH, CAaMOCTIHHO OCBOITH KYyJbTypy pyXiB. biomexanika 3aiimae ocoOiuBe
MOJIOKEHHS cepell HayK y (i3MYHOMY BHXOBaHHI Ta cropti. BoHa 6a3zyeTrhbcst Ha aHaTomii, ¢izionorii i
(dbyHIaMEHTAIBPHUX HAYKOBUX JUCHUILUIIHAX - ¢i3uii (MexaHili), MaTeMaTHKH, TEOpii YIpaBIIiHHS.
B3aemonisi OiomexaHiku 3 010XiMi€l0, IICHUXOJIOTIEI0 1 ECTETHKOIO Jaji0 JKUTTS HOBHUM HAYKOBHM
HampsIMKaM, SKi, Jelb BUHHUKIHM, MPUHOCATh BEIUKY MPAKTUYHY KOPHUCTh, 30KpeMa y CIOpTi, Oe3meri
npaiti, Oe3rnerni >KUTTEIISUTbHOCTI JIFOTUHH.

biomexanika ciopTy BUBYa€ PyxoOBi Jii JIOJUHH B Mpolieci BUKOHAHHS (i3uyHuX BripaB. OCHOBHUMU
3a60aHHAMU OioMexauiku €. BUBYEHHS OO0 €KTHBHUX 3aKOHOMIPHOCTEH 1 yIOCKOHAJICHHS pPYyXOBHUX
GyHKIIH JIFOIMHA, ONTUMI3AIis 11 pyXOBOI MisJTIbHOCTI HA OCHOBI BUMIPIOBAHb Ta KOHTPOIO ii KITbKICHUX
Ta SIKICHUX XapaKTEPUCTHK, PO3POOKH KPUTEPiiB €PEKTHBHOTO YIMPABIIHHSA CTAaHOM ii pPyXOBOi (yHKIIi.
Tino nmroannHu 3 6Gi0OMeXaHIYHOT TOYKU 30py Yy OlOCTaTUIII MOKHA YSIBUTH SIK 0araToJIaHKOBY MEXaHIUHY
CUCTEMY, IO CKJIAAETBhCS 3 PANY JaHOK (KICTOK), KOTpi He nedopmyrorbes. Lli manku 3'eaHani 3a
JIOTIOMOTO0 IIapHipiB (Cyrio0iB), B KOTPUX HIIOTH CYrJIOOHI MOMEHTH, IO 3a0€3MeuyIOTh >KOPCTKICTh
CTATHYHOTO ITOJIOKCHHSI YCI€T pyXOMOi CUCTEMH.

VY cyuacHili 6ioMexaHilll IHTEHCUBHO PO3BUBAIOTHCS: NCUXOOIOMEXAHIKA - TOCIIIKY€E EHeproCTaTUyHi,
€CTEeTHYHI aCTEKTH Ta iHIII HANPSIMH Cy4acHOI O10MEeXaHIKH; iHoceHepHa OiomexaHika, SKa € CKIIaJI0BOO
YaCTUHOIO MEJIUKO-010JI0T1YHOI HayKH MPOTE300yIyBaHHS; MeduuHa OiomexaHika — TICHO TOBSI3aHA 3
iHJlceHepHol0  OioMexaHikow;, Oiomexanika mpyoosux Oiti I 6UpOOHUYUX NO3 - CKIAJ0oBa YacTUHA
Hayku «EproHomikay, sika € OCHOBOIO 2i2i€HU npayi.

Teopemuuna 6Oiomexanika - HayKka, 3acHOBaHa Ha 3aCTOCYBaHHI MaTE€MaTUYHUX METOJIB 1
MaTEMaTHYHOTO amapaTy, 30KpeMa KOPeNsIiHHUX PIBHSHb, pespeciiHo2o aHanizy IS TMPOTHO3YBAHHS
pe3ynbTaTiB (PI3UYHUX HABAaHTAKCHD.

Komn'tomepna biomexanixa - BIATaTyKEHHS TEOPETUYHOI O10MEXaHIKH, /1€ AKTUBHO 3aCTOCOBYETHCS
KOMIT'IOTEPHE MOJIENIOBaHHS a00 Komm'toTepHa OlomexaHika. llell HampsM IHTEHCHBHO PO3BUBAETHCS,
MOTIOBHIOIOYM TEOPETUYHY 010MEXaHIKy HOBUMH 3HAHHSIMHU.

Teampanvua 6iomexanixa - TepMiH BBIB B. Meticpxonb0 B pexXHUCcepChKy 1 NEAAroriyHy MpakTUKy Ha
noyatky 1920-x pokiB Ui MO3HAYEHHS HOBOI CUCTEMH IiJrOTOBKU aKTOpa, SKa Majlo BiJPI3HIETHCS BiJl
cnopTuBHOi. "bioMexaHika MparHe eKCIMEepUMEHTATFHUM IUISIXOM BCTAHOBUTH 3aKOHH PyXy aKTOpa Ha
CIICHIYHOMY MaiJIaHYMKYy, OMPalbOBYIOYH HA OCHOBI HOPM MOBEAIHKY JIOAWHHA TPEHYBaJbHI BIPAaBU TPU
akTopa" mucaB BiH. TeaTpanbHa OloMeXaHiKa y CBOil TEOPETUYHIN YaCTHHI, 3 OJHOTO OOKY, CIIUPAETHCS
Ha TICUXOJIOTIYHY KOHIIEMIIifo, 3 iHIoro — 3a V. /ocemcom (Mpo MEpBUHHICTH (PI3UYHOI peakilii 1o
BIIHOIIIEHHIO JI0 €MOIIiitHOI peakiii ) - Ha pedrnekconorio B. M. bexmepesa Ta excniepumentu I. I1.
Ilasnosa.

Juoakmuuna 6iomexanika — y3arajbHIOE JOCBIJl BHUKJIAJAaHHS PYXiB y PI3HOMAHITHUX Tally3sx
npodeciifHol pyxXoBOi aKTHUBHOCTI JIIOJMHM, HANpHKIA] Yy BHUPOOHMYIM, CTBOPIOE METOJOJOTIT
MeJaroriyHoro Mpoliecy y CopTi, BUKJIagaHH1 ¢pi3uuHoi KynbTypu. biomexanika 3a Meitiepxonb0om TICHO
MIOB’s13aHa 3 KJIACUYHOIO0 010MEXaHIKOI, OCHOBH 5IKO1 3acTocyBaB A.K. [acm y LleHTpaabHOMY 1HCTUTYTI
Tpaili, po3/i IKOT MOYKHA BBAXKATH NPUKIAOHOI0 DIOMEXAHIKOIO.
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3anuTaHHs I caMoIiepeBipKH
1. Illo Take GioguHaMika, sika ii poJib y OiomexaHii?
2. OxapakTepusyiTe HalOUTBII BaXIIUB1 HAMIPSIMU CY9acHOT OiOMEXaHiKH
3. SIxi 3aBmaHHA CIOPTUBHOI O10MEXaHIKM Ta sIKi ii pO3/iIM IHTEHCUBHO PO3BUBAIOTHCS ?
4. SIxi OCHOBHI TIOHSITTSI, HAIIPSIMU Ta METOIM JIOCIIPKEHb CydacHOi 010MeXaHIKH, il OCHOBHI 3aBIaHHSI,
PO3/I1IM HAYKOBUX OCIIIKCHB?
IIpakTnuna podora Nel.
Tema: IcTopiss BUHMKHEHHS | PO3BUTKY 0iOMeXaHIKM SIK Cy4aCHOI NPUKJIATHOI HAYKH.
MerTa: 3aCBOITH OCHOBHI €Tany BUHUKHEHHS 1 PO3BUTKY O10MEXaHIKHU K Cy4acHOI HAyKH
Oobaagnanus: iHGopMalliiHi JaHi MPO BUHUKHEHHS 1 PO3BUTOK 0lOMEXaHIKM SK Cy4acHOI MPHUKIIATHOT
HayKu
1. TeopeTu4yHa YacTHUHA
1. Konm 1 womy moyaina ¢opMyBaTHUCS 1 po3BUBATUCS OlOMexaHiKa?
2. SIki BYCHI pO3BUHYJIU CydacHY Ol0OMEXaHIKy?
3. SIki ocHOBHI 3aBJJaHHS HOBITHBOI O10MEXaHIKU?
4. 1lo € mpeameToM 1 00'€eKTaMu Mi3HAHHS, JOCIIHKEHHS O10MEeXaHIKH?
5. OxapakTepu3yiiTe OCHOBHI PO3JIUTU CIIOPTHBHOI OlOMEXaHIKU
6. Sxi iHmIi HanpsiMu OiOMEXaHIKW BU 3HA€ETE?
7. 1o BuB4ae 6iomexaHika Gi3WIHUX Brpas?
8. SIki HaBaKJIMBIII HAMIPSIMU JTOCIIIKEHb Ta PO3JLIN CydacHOi O10MeXaHiKHu?
2. [IpakTHYHA YacTHHA
3aBaanna 1. Cknaaite cxemy icTopii po3BUTKY OlOMEXaHIKH, BKa3aBIIU BUCHUX, SIKi 3pOOUIIN BEIUKHIA
BHECOK Y 1I PO3BUTOK.
3aBnanHs 2. CkIafiTh CXeMy CTPYKTYPH Cy4acHOiI O10MeXaHIKH, i O€JHaHHS 3 IHIIUMH HayKaMU.
3apaanns 3. CxiiacTi cXeMy OCHOBHHX PO3/ILUTIB HOBITHBOI O10MEXaHIKH, BKa3aBIIX iX 3HAYEHHS, Chepu
3aCTOCYBaHHSI.
3aBaanns 4. OxapakTepu3yBaTd OCHOBHI PO3JILUIH, HAIPSIMHU CY4acHOI OioMeXaHiKn
3aBaanns 5. CkiaacTu cxemy po3IUTiB Cy4acHOi O10MeXaHIKU K1 IHTEHCUBHO PO3BUBAIOTHCS.

3po0iTh BUCHOBKH 10 KOKHOMY 3aB/IAHHIO.

1.6. OcHOBHI NOHATTS, HANIPAAMM Ta METOAM JO0CJIIIKEHb CYy4aCHOI 0ioMexXaHiKu

MexaHiuHUN pyX - L€ pyX Bci€i OiocHCTeMM B IIUIOMY - OpraHi3My, a TaKOXX pyX HOro OKpeMux
YaCTUH CHUCTEMH II0JI0 OJWH OJHOTO, BUKIUKAIOUH OJegopmayito cucmemu. Bci nedopmarii B
Oiocucremax, MoB's3aHi 3 OlOJOTIYHMMHU 3MiHAMH, OCHOBY SIKMX CKJIaJalTh O10XIMiuHI HpoIecH, sKi
BIIIrparoTh BUPIMIAIBHY POJIb B pyXax TBapHH 1 JtoauHu. Lle ckopodenHs Mm's3iB, Aedopmariisi Cyrio0iB,
KICTOK, 3B'sI30K, (haciiii, pyXiB y cyriobax.

BaxxnuBuM HanmpsIMKOM Cy4dacHOT 010MEXaHIKHM € OioMeXaHiKa OUxXaibHo20 anapamy - NOCHIIHKYEThCS
Horo enacTUYHHM 1 HeelacTUYHUH omip, JUHAMIKA AUXAIbHUX PYXiB, a TAKOXK 1HII CTOPOHH AiISUIBHOCTI
OUXaJbHOTO amapary B IUIOMYy 1 WOro YacTUH - JeTeHIB, TPYIHOI KIITKH, KPOBOHOCHOT
cucrteMu. CIIOpiTHEHOI0 YacTUHOW € OiomexaHika Kpoeoobicy - BUBYAE NPYKHI BIACTUBOCTI CYIHMH 1
cepls, T1IpaBIiuyHUN OMip CYJAUH TOKY KPOBI, MOIIKMPEHHS MPYKHUX KOJUBAHb MO CYyIWHHIN CTIHI, pPyX
KpOBi, poOOTY Ceplis Ta iHII aCIEKTH.

biomexaHika JIOMIWHU - CKJIaJOBa YaCTHHA TPHKJIAIHUX HAYK, SKi BUBYAIOTH PYXH JIIOJUHH, iX
OpUYMHU 1 HacHigku. OTKe BaXJIMBUM MOHATTAM € pyx. Cucmema pyxig K 1jie - HE MPOCTO cyma ii
CKJIaJ0BUX 4YacTHH. YacThHM cucTeMH 00'€qHAHI YHCICHHUMHU B3a€MO3B'SI3KaMH, IO JOHAIOTH i HOBI
BJIACTUBOCTI, SIKI HE XapakTepHi Juig ii OKpEeMHX CKJIAJOBHUX, TOOTO TPOSIBISAIOTBCS CUCMEMHI
eracmusocmi. HeoOXiTHO 3HATH Taki CHCTEMH Ta BCTAaHOBJIOBATH CIOCIO B3a€MO3B'S3KY YacTHH Yy
cucteMi - ii CcTpyKTypy. Y IIbOMY - CYTh CUCTeMHOTO cuHTe3y. Cucmemuuii ananiz (Tp. — po3’€JHaHHS,
PO3KIIaTaHHA) 1 cucmemuuii cunmes (Tp. — CKIIAJaHHSA, TIOCHAHHS) HEPO3PUBHO TTOB'SI3aH1 OJTMH 3 OJTHHM,
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BOHU B3a€EMHO JIOTIOBHIOIOTHCS B CHCTEMHO-CTPYKTYpHOMY JochimkeHHi. [Ipu BUBUEHHI pyxXiB y mpoiieci
PO3BHUTKY CHCTEMHOTO aHali3y 1 CHHTE3Y B OCTaHHI POKH BCE IIHPIIE 3aCTOCOBYETHCS METO]
KibepHemuyHo2o MoOeno6anHs - TO0O0ylIOBa KEpOBaHHMX Mojenel (eJIeKTPOHHUX, MaTeMaTHYHHX,
(GhI3MYHUX Ta 1H.) PyXiB 1 MOJIENICH Tijia JIFOAMHH.

CydacHy OloMexaHIKy MNONIISIOTH HA: a) 3arajgbHy, a00 TEOpPETHUYHYy, IO JOCIIPKYE 3arajibHi
3aKOHOMIPHOCTI BCIX BHUIB PYXOBHUX [l (BUBYae iX (pi3uyHy MPUPOY 1 XapaKTepU3Ye ii 3a JTOMOMOTOI0
dopmyn), 0) cmemiasbHi PO3AUIM, SKI BHUBYAIOTH 3aKOHOMIPHOCTI pyXiB OKpPEeMHX YacTHH Tija,
cnenudigaux 1t Gi3uuHUX BIpaB (y TOMY YMCIi 1 CIIOPTUBHUX ), Tpalli, peadimitaiii (B JaHOMY BUIIAIKY
- BITHOBJICHHSI TOPYIICHUX (PYHKILiH).

Otxe 3a60anus cyuacHoi Oiomexauiku — BTUICHHS Ha MPAKTHIN, y KUTTI pe3yJbTaTiB AOCTIHKEHD -
CTBOPEHHS MPHJIA/iB, 00JaHAHHS, HEOOXITHUX JJIS 3aI0BOJICHHS MMOTPEO TIOAMHU. Y LOMY MPaKTHYHE
a00 npuxknaoune 3HawenHs cyuacuoi Oiomexauixu. SIk mmcaB akaa. A. A. Yxmomcvkuii GilomexaHika
JOCHIJUKY€E, «IKAM YMHOM OTpPUMaHa MeXaHIYHa C€Heprig pyxy 1 Hampyrm Moke npuundaru pobodye
3acToCyBaHHA». PoOouuit epekT pyxy BUMIPIOETHCS TUM, K BUKOPHUCTOBYETHCS BUTpau€Ha €HEPris, SKi
CWIH 3JIHCHIOIOTh KOPUCHY pOOOTY, SIKIi BOHM 3a MOXOJDKCHHSM, KOJH 1 Jie MPHUKJIaIeHi, TOOTO pyXu
3aJIeKaTh BiJl yMOBU OisibHOCMI, SIKI TIONUISIOTHCS HA 308HiUHI — IPUPOTHO-KIIIMATHYHI, GHYMPIWHI —
BJIACHOTO OpPTaHi3My.

J10 30BHIIIHIX BITHOCATHCS BCI (JaKTOPH, MOB'I3aHi 13 30BHIMIHIM OTOYCHHSM, 30KpeMa 3 €KOJIOTTYHHM,
COLIIAIbHUM, B SIKOMY JIFOJIMHA 3IMCHIOE CBOIO NiSIBHICTH 3a JOMOMOTOI0 pyXiB. [0 BHYTpIIHIX yMOB
JiSUTBHOCTI BITHOCSITHCS: PIBEHb MIATOTOBJICHOCTI PYXOBOTO amapary JIIOJAWHM, CTYMiHb Mpale3laTHOCTI
miJ Yac BHKOHAHHsS pyxXiB Ta iHmN (akropu, 30kpema crareBi, BiKOBi. [l BHpImIEHHS KOXHOTO 3
HA3BaHMX YACTKOBUX abo0 creliaJbHUX 3aBJaHb B OIOMEXaHIYHOMY JIOCHIDKEHHI BUIUISIOTH PAf e
OUThII BY3bKMX NHUTaHb, SKI MiIJIATAIOTH JETAIHHOMY BHBUEHHIO 3a JOMOMOTOI0 METOMAIB (Hi3HMUYHHX,
XIMIYHHX, 010JIOT1YHUX, COLIAIbHUX HAYK.

HaiiBaxmuBimmmMu Hanpsamamu HayKosux 00caiodcens y CydacHiil OioMexXaHilli €:

1) BUBYUEHHSI MEXaHIYHHUX SIKOCTEU Ta CTPYKTYPU KIIITHUH, O10JIOTIYHUX PIIMH, M'SIKUX 1 TBEPIUX TKAHUH,
BJIACTUBOCTI SIKUX JOCITIIDKYE 6iopeono2isi, OKPEMUX OPTaHiB i CUCTEM;

2) BUBYCHHS pyXy O10JIOTIYHUX PiAMH, 30KpeMa KpoBi Ta JiM(H, TEIUIO- 1 MACONEPEHOCY, HANPYKEeHb Ta
nedopmMariiii y KIliTHHAX, TKAHWHAX Ta OPTaHax;

3) BHUBYEHHS MEXaHIKH PyXy KJIITHHH Ta CYOKIITHHHUX CTPYKTYp (MeMOpaHH, IUTOILIA3MH, TOIIO),
BKJIIOUAIOYU MITOTUYHI pyXH, ParouTo3, BE3UKYJISIPHUI TPaHCTIOPT;

4) BUBYEHHS MEXaHIKH OIIOPHO-PYXOBOTI'0 anapary (Ckenera, M'si3iB) JIIOJIMHU Ta TBApHH;

5) BHBYCHHS NMPHUPOJHUX JOKOMOIIIN JIFOAMHU Ta TBapuH (IUIaBaHHS, MOJIT, Ha3eMHI MEpecyBaHHS), a
TaK0X MaHIMYJSIIHHUX PyXiB JTIOUHHU,

6) BuBUeHHsS (I3MYHMX OCHOB, MEXaHI3MIB Ta BHUSBJICHb YNpaBNiHHS (perymsmii) y OiojorigHux
CUCTEeMaX;

7) nmociikeHHs Pi3MYHUX OCHOB IICUXOMOTOPHUKH Ta 3aKOHOMIpHOCTEH (hOpMYBaHHS y JIFOIUHH 1 TBAPHH
CKJIaJTHUX PYXOBHMX HaBUYOK Ta 3a/IaHUX MOJIeNIel pyXiB 1 pyXOBHX Jii;

8) BHBUEHHS PYXOBOi MisIILHOCTI OmeparopiB "JTIOAWHO-MAIIMHHUX'" CHUCTEM 3 IX parfioHamizamii, moo
OINTUMI3yBaTH Ta MiABUIIUTH €(EKTUBHICTb PYXIB;

9) mocmipKEeHHS Pi3HUX MPOSABIB PYXOBOI aKTUBHOCTI Ta 3A10HOCTEH JFOAMHU J0 PO3B'I3aHHS CKIIAIHHUX
PYXOBUX 3aBJaHb B EKCTpPEMaJbHUX YMOBax (B OpOITaJbHHX MOJBOTAX, Y BIJKPUTOMY KOCMOCI, Yy
cTpatocdepi, M BOJO0, 38 YMOB HaJHU3bKHX Ta HAJIBUCOKUX TEMIIEPATYD);

10) po3poOka TexHomori# 1 3ac00iB (Ha OCHOBI (hi3MYHUX METOMIB) AJSI JOCTIIKEHHS SIKOCTEH Ta SBUII Y
KUBHX CHCTEMaXx JIJIsl CIPSIMOBAHOTO BIUIMBY Ha HUX Ta iX 3aXHCTY BiJl BIUIMBY 30BHINIHIX YNHHHKIB;

11) cTBOpeHHsl IITYYHHUX 3aMIHHHKIB OpTaHiB 1 TKAHUH (IIEPEeBaXKHO I MOTPeO METUIIMHN);

12) pospoOka mopeneii epeKTHBHOTO PO3B'I3aHHS JIIOJUHOI0 CKIAJHUX PYXOBUX 3aBJaHb y PI3HHX
cdepax MiIBHOCTI, HaNpUKIaA npodeciitHiil (TpyaoBiii), BIHCHKOBIM, KOCMIUHINA MPaKTHIll, Y MUCTELTBI,
(¢13MYHOMY BUXOBAHHI Ta CIOPTI;

13) po3poOka MeTOAMK 1 TEXHOJOTiH e(EeKTUBHOIO HAaBUaHHS JIOJMHU PYXiB Ta PI3HHUX CHOCOOIB
PO3B'sI3aHHS CKJIAIHUX PYXOBHUX 3aBJIaHb;



14) po3poOka TexHIYHUX 3acO0IB (TpeHaXKepiB) Ta IHIIOIO CIOPSAPKEHHS (Y TOMY YHCII MEIHUYHOTO
oOnaHaHHS Ta CHOPTUBHOTO I1HBEHTAps), MPU3HAYCHOTO JUIsl BIIHOBJICHHS THUMYAacOBO BTPAYCHHX
(byHKIIN, a TAKOXK JJIS1 PO3MIKUPEHHS i YIOCKOHAICHHS PYXOBHX MOMJIMBOCTEH JIIOINHH.

O1xe, pyxoBa (QYHKITIS - OJTHA 3 HAMBAXIMBIMUX (YHKIIINA opraHi3mMy JoauHd. CTad pyXxoBoi GyHKIIiT
BiJIOMBA€E 3/IaTHICTh KOHKPETHOI O10JIOTIYHOT CHCTEMH YJIOBIIOBATH, HAKOMMYYBATH Ta TEPETBOPIOBATH
pi3HI BuUau eHeprii, pedoBuH Ta iHdopmamii. Llg 37aTHICTP BUMIPIOETHCS Ta BHBYAETHCH ILIAXOM
00'€KTMBHOTO JOCTI/DKCHHS MEXaHIYHUX PYyXiB Ta 1HIIUX (I3UYHUX MPOSBIB OIOJIOTIYHOI  CHUCTEMH
opraHizmy. ToMy BaXJIMBUMH € TEPMiHH, K1 XapaKTEPU3YIOTh PYXOBY () YHKIIIFO.

Aoanmayisi - MeXaHI3M TPHUCTOCYBaHHS MPOSIBY PyxoBoi (yHKIii, mo 3ade3medye romeocrasic
OpraHi3My JIOAMHH, 30KpeMa 4epe3 3BOPOTHUH 3B SA30K.

biomexaniuni xapakmepucmuxu pyxieé TOJIWHU - 1I€ MIpH 3MiHH MEXaHIYHOTO CTaHy PyXOBOi QyHKIIT
JIIOJIMHYA Ha PiBHI BCHOTO OpraHi3My ab0 HOro 4acTHHH, MaTEpiaJIbHOI TOYKH YU CHCTEM MaTepiaJbHUX
TOYOK.

Bumpusanicms - 11€ Taka pyxoBa KICTb JIFOJUHH, KA MOXKE BUSBJIATHCS HEIO Ha MPOTA31 BU3HAYEHOTO
qacy IpH periiaMeHTanii 3ajanux 010MeXaHIYHUX XapaKTePUCTUK PYXOBUX Mii.

Bmoma - 3HWKEHHsI pyXOBOI aKTUBHOCTI Ta PYXOBHUX MOXJIMBOCTEHN JIIOJMHH, IO BUKJIUKAHO TaKUM
MPOSIBOM PYXOBHUX (DYHKIIIH, SIKI IEPEBUIIYIOTh MTOTEHI[iaJl OpTaHi3My B JaHUH 4Yac.

I'omeocmasic - cran pyxoBoi (GyHKIIT, 10 3a0e3meuye cTadiCTh BHYTPIIIHBOTO CEPEOBUINA OpraHi3ZMy
B yMOBax HOTr0 aKTUBHOI Ta AMHAMIYHOT B3a€MO/I1 3 30BHIIIHIM CEPEIOBUIIIEM.

36opomuuti  36’a30x - MexaHi3M 1HpOpMaIiiHOro 3a0€3MeYeHHs CHCTEMU YIpPAaBIiHHA ajanTarlii
OpraHi3My B CEpEIOBUIII HOTO MPOSABY Yepe3 MEXaHI4HI PyXH .

Kinesiomepania - oquH 3 HamnpsMIB MPUKIAJAHOI 010MEXaHIKH, OCHOBY $IKOi CKJIaJa€ crenu(piuHuin
METOJ CHIPSMOBAHOTO PETYJIIOBAHHS TpaBiTallIMHUX B3a€EMOMIM OpraHi3My JIIOJUHH Ta CEepeIOBHIIA,
METOI0 SIKOTO € MpodilakTHKa Ta JIIKYBaHHA XBOpOO, a TakoX peabimiTallis TUMYAacOBO BTPauyeHHUX
BJIACTHBOCTEH pi3HUX (PYHKIIi, 3aco00aMH I[bOTO € HEAOBUIbHI pyxH (MTACKBHA KiHE310Tepartis).

Memoo nasuanns - 3aci0 peamizamii JUAAKTAYHUX TPUHITUIIB, 3aCi0 TISJILHOCTI Iegarora-TpeHepa Ta
aJiekBaTHA MOMY pyXOBa JisUTbHICTh CIIOPTCMEHIB, 116 BU3HA4YE€HA ()OPMa TEOPETUYHOTO Ta MPAKTHIYHOTO
OBOJIOJIIHHS PYXOBUMH JiSIMH, 1110 BUXOJATH 3 (DI3UYHOTO Ta TyXOBHOTO PO3BUTKY OCOOUCTOCTI.

Mexaniuni pyxu - 3MiHa MTOJIOKEHHS Tijla (MaTepialbHOI TOYKH YM CUCTEMH HOTO MaTepiallbHUX TOUOK
3 IUIMHOM 4Yacy BIJIHOCHO IHINUX TUI, cUCTeM BiIIiKy. [li1 pyXxoMm po3yMilOTh pi3HOMaHITHI 3MiHH B
Oprasi3Mi, a TaKoX 3MiHy HOro CTaHiB, $KI € pe3yJbTaTOM PYXOBHUX 3A10HOCTEH Ta PYXOBUX
MOXJIUBOCTEM.

Momopuka - CyKyIHICTb (CHCTEMa) PYXOBUX 3A10HOCTEH Ta PyXOBUX MOXKIUBOCTEH JIFOAHUHH.

06 ’exkm izuuno2o 6uxo068anHs - yai€Hb, CIIOPTCMEH.

Peabinimayiss - mnpouece BIJHOBIEHHS BJIacTHBOCTEH pyxoBoi QyHKIIT 3aco0amMu (i3UUHOTO
BUXOBaHHS 3 METOK 30epeXeHHS 370poB’s Ta 3a0e3NedYeHHs HOPMAIbHBIX YMOB IKHTTEAISIIBHOCTI
Oprasi3My JIOJUHH.

Pyxosi 30i6nocmi - ue noTeHlidHi (CKpUTi), ane He peai3oBaHi MOXJIMBOCTI JIOAWHH IO TOTO YU
HIIIOTO MIPOSIBY PyXOBOi (PYHKIIII.

Pyxosa 0Oia - 1e Takuil NposB pyXOBOI AKTUBHOCTI JIIOJMHM, SIKUH HE YCBIIOMIIEHHMH Ta
LIJIeCPSIMOBAaHUI HAa BUPIIIEHHS Oy 1b-IKOI'0 KOHKPETHOT'O PYXOBOI'O 3aB/IaHHSI.

Pyxoea 3a0aua - ue couianbHO Ta 0G10JOTIYHO OOYMOBJIEHa BUMOTa 0 BUKOHAHHS MEBHHUX PYXIB 13
3aJlaHUMU 010MEXaHIYHUMH XapaKTePUCTHKaMHU, SIKI CTUMYJIIOIOTh JIFOJMHY JI0 aKTUBI3allll pO3yMOBOi Ta
PYXOBOi JiSJIBHOCTI, sIKa JIO3BOJISIE JOCSTTH BIANMOBIAHUX LiJIe B Mpoleci JiKyBalbHOTO BIUIUBY
KOHKPETHOT'O PYXOBOT'O PEKUMY, (DI3UYHOIO BUXOBAHHSA 200 CHOPTUBHOI'O TPEHYBAHHS.

Pyxosa masuuxa - 1€ aBTOMAaTU30BaHM KOMIIOHEHT PYXOBOi [ii, B SKOMY YCBIJOMIIIOIOTHCS Ti
CEHCOPHI1 KOpeKIlii, K1 3a0e3MeuyroTh I CMHCIOBY Ta MPOTrpaMHy YaCTUHHU.

Pyxose yminna - 11e eBHUI piBEHb MiATOTOBJIEHOCTI JIOJUHU 10 €(DEKTUBHOIO PILICHHS PYXOBOTO
3aB/aHHA, c()OPMOBAHOTO B IMpOLIECl HaBUYAHHS HAa OCHOBI CHCTEMHU MPHUPOJHMX Ta HAOYTHUX PYyXOBHUX
HaBUYOK.



Pyxoei mosicnueocmi - 1ie peayibHi IEpeTyMOBHU 10 BUKOHAHHS PYXiB 3 BU3HAYCHUMHU 0i0MEXaHIYHUMHU
XapaKTepUCTHKAMHU, 1110 CKJIAIKCS B OpraHi3Mi JIIOJAWHU B TIPOLEC] ginocene3zy, onmozenesy, HaBYaHHS Ta
TpPEHYBaHHSI.

Pyxosi sixocmi - e okpeMi, SKICHO BiIMIHHI CTOPOHU MOTOPHKH JIFOJUHH, SIKI MPOSIBIISIOTHCS HEIO B
OJHUX 1 THUX ¢ OlOMEXaHIYHUX XapaKTEePUCTHKAaX, MAOTh OAMH 1 TOW € BHMIpPIOBA4 Ta MOIIOHI
aHATOMIYHI, O10JIOTIYHI Ta TICHUXIYHI MEXaHI3MHU 3a0e3MEeUeHHs Ta pealizallii Ipu BHKOHAHHI (i3MYHHUX
BIIPaB.

Cy6’exm @izuunoco suxosanus - neaaror (TpeHep), Mo 3AIMCHIOE YITPaBIiHHS MOBEAIHKOW 00'€KTa -
CIIOPTCMEHA.

Texniuna maticmepuicms - CTYIIHb PO3BUTKY PYXOBUX MOKJIMBOCTEH, IO XapaKTEPU3YIOTHCS IEBHUM
00’eMOM pPYyXOBHX JIild, X PI3HOMAHITHICTIO, palliOHAIbHICTIO, IIEBHOIO €(EKTUBHICTIO Ta OCBOEHICTIO BU-
KOHAHHS, SIK1 JJO3BOJISIIOTH JIIOJIMHI BUPIITYBAaTH PYXOBI 3a71a4i, 30KpeMa y BIATIOBITHOMY HaIpsiMi CITOPTY.

Texnixa ¢izuunux BIpaB (CHOPTHBHA TEXHIKA) - 3aCi0 BUPILICHHS PyXOBOi 33aJadi, CACTEMa PYXOBHUX
Iili, 110 3aCHOBaHa Ha pPalllOHAJILHOMY BHUKOPUCTYBAaHHI PYXOBUX MOKJIMBOCTEH, CIpsIMOBaHa Ha JI0-
CSTHEHHS BUCOKHUX IMOKA3HUKIB y BHOPAHOMY BH/Ii CIIOPTY.

Texniuna niocomogka - cneurdiuna Gpopma Mporecy CHOPTUBHOTO TPEHYBaHHS, HUISIMH SIKOTO € TaKe
BUKOPHCTAHHS TEIaroriyHuX 3aco0iB, SKE J03BOJISIE CIOPTCMEHAM JOCATTH 33/JaHOTO PIBHS TEXHIYHOT
MaKlCTEepHOCTI.

Dizuuna énpasa - e OCHOBHHIA 3aci0 (i3MYHOTO BUXOBAHHS, KOMIUIEKC PYXOBHX [ili, SIKi CIIpSIMOBaHi
Ha BHUPINICHHS BU3HAYEHUX OKPEMHUX 3aBJaHb JIIKYBaJbHOI (i3KyIbTypH, (DI3MYHOTO BUXOBAHHS, CIIOP-
TUBHOTO TPEHYBAHHS, SIKI BUKOHYIOTHCS NIPH CYBOpil periaMmeHTamii 0i0MEXaHIYHUX XapaKTEPHCTHUK,
30BHIIIHIX YMOB Ta CTaHy OpPTraHi3My JIOJUHH.

Dizuune HaeaHmadicenHs - 1€ Pe3ylbTaT BIUIMBY (DI3MYHOI BIpaBM Ha OpraHi3M, SKAW 3IaTHUN
BUKJIMKATU B HbOMY aJanTalliiHl Ta 1HII 3MiHH, SKi CIPSAMOBaHI Ha 30€pexeHHs 2comeocmasicy Ta
CTUMYJIIOIOTh HOTO CIIPIMOBAaHUN PO3BHUTOK.

DisuyHull po3sumMox — CTaH pyxoBoi GYHKIIT JIOJUHHM B KOHKPETHHH MOMEHT dacy, IO
XapakTepu3yeTbcsi (I3MUYHUMH TIapaMeTpaMy CTaTypd, pPYXOBOTO amapary, CHCTeM, SKi HOro
00CITYyTOBYIOTb.

3anuTaHHA AJ151 caMoIepeBipKH
1. o Take OiomexaHiKa SIK HayKOBa 1 sIK HABYAJIbHA TUCIUILUTIHA?
2. SIki BUeHI 1 KOJIU 3aKJIaJii OCHOBU O10MeXaHiKu?
3. XTO € 3aCHOBHUKOM OCHOB CY4aCHOI HayKH Npo Ol0MeXaHiKy?
4. o € 3aBgaHHAIM OloMeXaHIKu?
5. SIkuil cydacHui eTan po3BUTKY O10MEXaHIKH, il 3HAUE€HHS y CIIOPTI, MEIULIUHI?
6. Oxapaktepu3yiTe OCHOBHI PO3/UIM CydacHOi O10MeXaHIKM Ta HallBa)KJIMBIIL HAPSAMHU i1
HayKOBUX JOCIIKEHb
IIpakTnuna podora Ne2.
Tema: OCHOBHiI NOHATTS, HANIPSIMHU TA METOAH J0C/iKeHb Cy4acHOI OioMexaHikn
MeTa: 3aCBOITH OCHOBHI OHATTS, HAIPSIMHU Ta METOAM JOCIIJKEHb Cy4acHOI 010MeXaHiKH
OO0aanHanHs: iHopMalliliH1 AaH1 PO BUHUKHEHHS 1 PO3BUTOK 010MEXaHIKM K MPUKJIAJAHOT HAYKH

1. TeopeTuuna yacTuHa
1. SIki ocob6nmBOCTI 610MEXaHIYHOTO aHANi3Y, CUHTE3Y?
2. OxapakTtepu3syiiTe 610KiHEMaTH4HI XapaKTEPUCTHUKU 00EPTAIBLHOTO PyXy
3. o Take cucrema pyxin?
4. SIxi po3ainm cydacHoi 010MeXaHIKM BUBYAIOTh 3aKOHOMIPHOCTI PyXiB?
5. SIki OCHOBHI 3aB/IaHHS Cy4acHOi 6ioMeXxaHiKu?
6. OxapakTepu3ylTe HAWBaXUIMBIII HANPSMUA HAYKOBHX JIOCHIKEHb, SIKI 3aCTOCOBYIOTH y Ol0MeXaHiIli
Ta iX 3HAYECHHS.
2. [lpakTH4YHA YacTHHA



3aBaannsa 1. CknagiTe cXeMy OCHOBHUX HAIPSIMIB Ta METOMIB JIOCIIIKEHb CYy4acHOT
O6loMexaHIKu

3aBaanns 2. CKIagiTe CXeMy HaIpsiB HAyKOBUX JOCIIKEHb y CydacHii GioMexaHii

3aBaanns 3. OxapakTepu3yBaTu OCHOBU O10MEXaHIUHOTO aHaJi3y, BKA3aBIlK HOro 3HAUEHHS Ta
OCHOBHI PO3JILTH

3apnanns 4. OxapakTepu3yBaTH MOCTIJOBHICTh TPOBEICHHS 010MEXaHIYHOTO aHATI3Y

3po0iTh BUCHOBKH 10 KOKHOMY 3aB/JIAHHIO.

1.7. AITAPATYPHI TA BUMIPIOBAJIbBHI KOMIIVIEKCH, IO BUKOPUCTOBYIOTH ¥
BIOMEXAHIII.

VY npakTuill BUBUEHHS PYXOBUX [IH JIFOAWHH BUKOPHCTOBYIOTH Bi3yallbHI Ta 1HCTPYMEHTAJIbHI
METOJIM KOHTPOJIO PYXiB. Y MEPIIOMY BHUMAAKY OTPUMYIOTh MEPEBAKHO SIKICHI YSBIICHHS MPO PYXHU.
Pesynbraty Bi3yalibHOI OIIHKM 3/€01IBIIOTO € CyO'€éKTMBHHM, HE OCHOBAHMMH Ha YITKUX KPHUTEPIsX
OLIIHIOBAHHS PYXiB, TOMY IX Ba)XKO BUKOPHCTATH JJISl MOPIBHSJIBHOTO aHai3y. biibil 00'€eKTUBHUMH €
IHCMPYMEeHMAaNbHI Memoou KOHMpON0 — KOHTAKTHI Ta OE3KOHTAaKTHI. 3a JOTOMOror OOJagHaHHS
OTPUMYIOTh KiJIbKICHY OI[IHKY XapaKTEPHCTHK Ta NMOKA3HHUKIB PYXOBUX il JIIOJUHH, a TAKOX MOMKIUBUX
X 3MiH, 1110 BiOYBaIOTHCS B OpraHi3Mi Mij] 4yac Ti€l 4M 1HIIOT pyXOBOi MisTIBHOCTI.

1.7.1. KourakTHi T2 0€3KOHTAKTHI ME€TOIH.

JUist igBUIIEHHS TOYHOCTI IHCTPYMEHTAIbHUX METO/IB BUMIPIOBaHHS O10MEXaHIYHUX XapaKTEPUCTHK
pPYyXiB 3aly4aroTh BCi OCTaHHI JOCSATHEHHS 1HXEHEpHOi NYyMKH. [HCTpyMeHTajabHI METOAU KOHTPOIIIO:
padiomenemempis, JaazepHa MeXHIKA, padioizomonu, IHPpaAuepeoHa MexHiKa, YIbMpa38yKose
obonaonanns, EOM, menebauenns, eideomexwika TeEpeMINIeHb Tila JTIOAUHH. METOAMYHO 3PY4HO iX
MOJUIMTH HAa JIBI TPYNU - KOHTAaKTHI Ta OE3KOHTaKTHI, XOYa Ha MPAKTHII IX YacTO 3aCTOCOBYIOTH Y
KOMIUIEKC1, JOMOBHIOIOYH OJUH OAHOrO. [lepmuM 010KOM € 00'€KT BUMIPIOBAHHS - 1€ OpraHi3M JOJUHH
a00 OKpeMmi HOTo TOYKH, CUCTEMHU TOYOK, Oioranku. Jpyruii 670K - IPUCTPIH, IO CIIpHiiMae BUMIpIOBaHY
BeIM4MHy. [[si 1bOrO BHKOPUCTOBYIOTH UYTIMBUN €IEMEHT 3ac00y BUMIPIOBAHHS — OQmMuUK, SKUH
BUKOHYE (YHKIII ITY4HOTO perenitopa. Bin cnpuiimae indopmariiro Ta nepenae ii y HacTymHuAN OJIOK.
Tperiit 010Kk — nepemsoprogau — NPUCTPiil, B SIKOMY BUMIpsiHAa BelIM4YWHA (TiApaBiiuHa, THEBMAaTUYHA)
MIEPETBOPIOETHCS B EIEKTPUUYHY 1 OJHOYACHO BIIOYBA€ThCS MiACWICHHS curHany. biok uerBepTuit
NpU3HAYEHUH /IS Tepejiadl eIeKTPUYHOro CUTHAY Ha BiACTaHb 3 JIOMOMOIO0 MPOBOJIB a00 0e3 HUX -
padiomenemempuunutl 36's30k. biok S5 mnpusHaueHW 1T OOYMCITIOBAIILHUX OMeEparliii, HampukiIag
koM torep, EOM, npunrep.

OTXe OCHOBOIO IHCTPYMEHTAJIbHHUX METOJIIB KOHTPOJIIO € BHUMIPIOBAJIbHI CHUCTEMH, SIKI YTBOPIOIOTh
0JI0K-CXeMy, CKJIaJIEHOO 3 OJIOKIB, 1110 MPEACTABICHO Ha pHcC. 2.

Puac. S.3. Binox-cxema IIPMCTPOIO Pa s B |
BHMMIPpOBaAHHS OCioJZIMHaAMIdHMX XapakKkTe-—
PHMCTHMK OIMOPHMX peakKIiliii Tijia JIFOJIMHM:
7 — TernnzormiardopmMma [IJI-3A; 2 — Onox
BTOPHMHHOI O IIeperBoOpPeHHsi BBII-2;
3 — VyHiBepcalibHAa IiarTa IieperBOpeHHSsI
SeNMIEKTPHMYHMX CHMIHAadiB; < — KoMIlL' ioTep
= NnporpamMHMM saCe3rIeYyeHHSAM; 5 —
IIpMHTEeP

Puc. 2. biok-cxema cucTeMy BUMiPpIOBAHHS XaPAKTePHCTHK ONOPHUX PeaKuii JIOANHA

Jlo nmaTuukiB OlOMEXaHIYHHX IPOIIECIB HalleKaTh NAaTYMKHU BiJBEJCHHS OIOMOTEHIIalliB CEPIIEBOTO
M'si3a Ta JNaTYMKU BiJBEJEHHS OIlOMOTEHIalliB CKeJeTHUX M's3iB. s peectpaiii OioenekTpuuHOL
aKTUBHOCTI M'Si31B 3aCTOCOBYIOTH CHEIiajbHI JaTYMKH a00 BiABIAHI €JNEKTPOJH, KOTPl JO3BOJISAIOTH
BJIOBJIIOBATH 3MiHM €IEKTPUYHOI HANpyTH, BHHUKHEHHS, TOIIMPEHHS Ta TPHUIIMHEHHS IMPOIECiB
30y/DKeHHSI y TpaiioodoMy M's3i. PoO3pi3HAIOTH €NeKTpOAM, IO 3aCTOCOBYIOTH [UIS JIOKAJIbHOTO



JOCTIKEHHSI OKpeMUX pyxosux oounuys (PO), crumynsaiiiHoi Ta rmobanbHol eexmpomioepaghii (EMI)
— rpadiunuii 3anuc (I') enexrpuunoi (E) akruBHOCTI M’s13a (M). It TokanpHOT Ta cTuMydsiiiaoi EMIT
3aCTOCOBYIOTHCSL €JIEKTPOJIM 3 MAaJiOK BIJIBIIHOIO mMOBepxHew (miamerp - 0,65 MM 1 MeHmie) Ta
HaWOIIBIIIOK MDKEJIEKTPOIHOK BiJICTAHHIO. TaKWi €JIEKTPOJ BBOIAUTHCSA y M'SI30BY TKaHWHY 1 BiH
BiJIBOANTHh KOJHMBAHHS OIOMOTEHINIANIB BiJl OKPEMHUX BOJIOKOH M’si3a. st MOCIHITKCHHSI IHTEHCHBHUX
MPUPOJHHUX PYXiB OCOOJIMBO CIIOPTUBHUX, 3aCTOCOBYIOTHCS HAIIKIPHI €IIEKTPOAH 3 BEITHMKOK MOBEPXHEIO
BigBeneHHs (50 kB MMm). Lli enekTpoau peecTpyroTh CyMapHy Pi3HHUIIO HAampyr Ha MOBEpPXHI M'A3a, IO
BUHUKAIOTH MPH 30Y/PKEHH] YUCIIEHHUX MIOHEBPAJIbHUX 3aKIHYECHb.

Jlatuuku OlOMEXaHIYHUX MPOIIECIB - MeH30pe3ucmopu - e BUMIPIOBAIBHI MEPETBOPIOBAYl MalUX
nedopmaliiii TKAaHWHYU B €NEKTPUYHI CUTHAU. [le 103BoIIsie BUMIPSITH 3yCHILIs, KOTPI JIFOJUHA JOKJIaIa€e
70 oropu abo, HANPHKIAA, A0 CIOPTUBHOIO CHapsjia, TpeHaxepa. BemnmumHa MexaniyHoi nedopmarii
MIPOBOJIOBHX €JIEMEHTIB ATYMKIB MPOMOPIIiHA BEIHMYNHI €JICKTPUYHOTO CHTHATY Ta CWJII BIUIUBY, IO
JOKJIIAA€Thcd 0 HUX. TakuM 4YMHOM, BU3HAUMBIIM MEXaHIYHY JaedopMallilo IHMX JaT4YMKIB, MOXKHA
po3paxyBaTH IOKIAACHY CHIY. len3o00amuuxyu TPUAATHI IS BUMIPIOBaHHS SIK CTAaTHYHHUX, TaK 1
TUHAMIYHAX HaBAaHTaKEHb, iX BXiJHA BEIUYHMHA - MIEPEMIMIEHHS Manux nedopMalliii, BUXiJlHa — 3MiHA
onopy. Peocmamni TaT4uKy - 2oHioMempuy BUKOPUCTOBYIOTH JUII BUMIPIOBaHHS KYTiB (Ip. TOHIO - KYT),
K1 POPMYIOTBCS TIPH PYCl Y PI3HUX CYTII00ax.

Axcenepomempu (Tp. aKcejIepoc — IMPUCKOPEHHS, TI'P. METPOC — BUMIPIOBATH) - JATYUKU YIS
BUMIPIOBaHHS NMPUCKOPEHb. B OCHOBI po0OTH TaKOro JaT4MKa - 3MiHa CHJIH 1HEpIii, 110 BUHHUKAE ITiJ] 9ac
pyxy. Cuna iHepiii, KOTpa BIUIMBa€ Ha TNEBHY Macy akcelIepoMeTpa, MPOIOpIliiiHa MPUCKOPEHHIO, IO
BHUHUKAE. L[ BeTMIrHA BUMIPIOETHCS TCH30IATYMKOM, MPUKPITUICHUM Ha TIPYKHUH CHIIOBUMIPIOBATHHUIMA
€JIeMEHT, IO 3JaTHHH crnpuiiMatu aedopmarlito TiIbKM B OAHIN mommHl. [ peectpariii moBHOTO
gekmopa — HANpSIM CHIU TPUCKOPeHHS (y TPhOX IUIONIMHAX) B OJHIM KOHCTPYKIIi MOHTYIOTH TpHU
OJTHAKOBHX JTATUYMKU Ta OPIEHTYIOTH iX MEPIEHIAMKYIISIPHO OJUH JI0 OJTHOTO TOJIOHO IO OCiB KOOPAWHAT
TPUBUMIPHOTO TIPOCTOPY.

OCHOBHOIO TEpeBarol0 EJIEKTPUYHUX METOIIB BUMIPIOBaHHS OIOMEXaHIYHHUX  BEJIHMYHUH €
OTIEPATUBHICTh OTPUMAHHS PE3YJIbTATiB BUMIPIOBAHUX XapaKTEPUCTHK Ta MOMJIMBICTH aBTOMAaTH3aIlil
PO3paxyHKy XapaKTEPUCTHK, IO OE3MOCEPEIHbO HE BUMIPIOEThCS 3 BUKOpHucTaHHsIM EOM, Hampukiaz
eJIEKTPOTEH30JUHAMOT padist

1.7.2. Enexktporen3ogunamorpadis

Merton erexmpomenzoounamozpagii (BiJ 1aT. TEH30p - HANIPYXKYIO, PO3TATYIO) I03BOJISIE PEECTPYBATH
Ta BUMIPIOBAaTH 3YCHJUIA, L0 PO3BHMBA€ JIIOAMHA MiJ Yac B3a€MOJIl 3 OMOPOI0 Ta iHIIMMH 00'€KTaMu
HABKOJIMIIIHBOTO CEPEOBUINA, KOTPl MAalOTh MEBHY Macy. Yci TUla MiJl JI€I0 MPUKIAJAEHUX A0 HUX CHII
neGopMyroThCs, a BeIMUrHA JieopMallii KOXKHOI0 TaKoro MPYXKHOIO Tijia MPOIOpILiiiHa NPUKIaJEHOMY
3YCHIUIIO.

BHacnijok BUKOHaHHS pyxy JIIOJMHA 3/11HCHIOE MEXaHIUYHUI BIUIMB Ha TY IIOBEPXHIO OMOPHU, BITHOCHO
SIKOT BOHA NIEPEMIIIY€EThCS, HAPUKJIIAJ OIroBOi JOPIXKKHU Ta PI3HUX CHOPTUBHUX CHApSIAIB, K1 M Yac i€l
B3aeMoJii nepopmyroTbes. 11106 BUMIpATH BEIMYMHM 3yCHIb, IO PO3BHMBAE JIOAMHA, 3aCTOCOBYIOThH
cHeliajibHl TEH30JIaTYMKH, II0 IMEpPETBOPIOIOTh BEIMYMHU MEXaHIYHOi aedopmaiii Ha eJeKTpUYHUN
curHajl. B ocHOBI poOOTH KOKHOTO TakOro TEH304aTYMKa JEKUTh sBUIIE TeH30e(peKTy. Lle Bi1acTuBiCTh
NEeSIKUX MaTepialiB 3MIHIOBAaTH €JIEKTPUYHMNA Omip MiJl BIJIMBOM Jedopmaiii — po3TATyBaHHS,
30UTbIIeHHS po3MipiB. Takuil AaT4MK - E€NEeKTPUYHHMNA TNPOBITHUK HAKJICIOETHCS Ha TMPYXKHHUH CHUIIO-
BUMIPIOBAJLHUN €JIEMEHT, 110 CIIPHIMAE 3yCHILIIS.

[Ipu  nedopmamii HPYKHOTO  CHIOBUMIPIOBAIBHOTO — €lIEMEHTa  BinOyBaeThes  Aedopmartis
MPUKPIIJIEHOTO HA T10 TEH30/aTYMKa, BHACIIOK I[bOTO Ha SKYCh BEJIMYUHY 3MIHIOETHCS €IEKTPUYHUN
omip (R) Ten3omarumka. Takum uymHOM, 3MiHA cwid cTpymy (I) B elIeKTpUYHOMY JIaHIIO31 Oyre
BioOpakaTh 3MIHM JIOKJIQJ€HHUX JO TEH30JaTyhKa 3YyCWib, TOOTO BiJOYBa€ThCS NEPETBOPEHHS
BHUMIPIOBaHO1 HEENEKTPUYHOI BeIMUMHHU (cuia F) B enexktpuyHuii curHan (cuia crpymy ). Lle no3Bonse
BUMIPSTH €IEKTPUYHUMU METOJJaMU MEXaHIYHY BEJIHUHHY.



TeH30MHaMOMETPUYHY anapaTypy 3aCTOCOBYIOThH Il BU3HAUEHHS CHJIOBHX XapaKTEPUCTHK PYXiB 1
BHBYCHHS Ha iX OCHOBI JIMHAMIYHOI CTPYKTYpU PYXOBHX i Ta €(pEKTHBHICTH pyXiB y Iiiomy. [lpu
[bOMY  3QJIeKHO  Bil  3aBJaHb  PO3PI3HAIOTH  YHIBEpCAbHI  Ta  CHELiadbHI  METOJUKH
enekrporenzoaunamorpadii (ETII).

VuiBepcansuumu € Metoauku ET/IIT 3 Bukopuctanusam tenzomnatgopmu. Haiibinpm Bigomi 3 HEUX -
€JICKTPOTECH30IMHAMOMETPUYHUI KOoMIUTeKC "Moayns" minomero 0,56 M~ pociiCbKOTO BUPOOHHUIITBA Ta
Tensomarhopma HimMenbKoi gipmu, mo mMae mionty 0,48 M%. Taki mIaThOPME MOKYTH PO3TAIIOBYBATHCS
Ha JOpDKKAaX CTaIiOHIB, MiJ BAXKOATICTUYHHUMH IOMOCTAMH, y MICISIX BIAIITOBXYBaHHS JIFOJUHU BiJ
OIOpY NPU BUKOHAHHI Pi3HUX PYXOBHX Jil. 32 JOMOMOro0 JUHAMOrpadiyHux miarhopMm, HapHKIAI,
BHUMIPIOIOTHCS O10MEXaHI4HI IMapaMeTpH OMOPHHUX B3a€MOJIIN JIFOAWMHH Y MPOIeci X0a60H, Oiry, cCTpuOKiB
y JOBXHHY Ta BUCOTY, CTPHOKIB Ha JIMKax 3 TpaMIUIiHA, CTPUOKIB y BOXY, a TaKOX y TIMHACTHII,
aKpoOaTHIIi TOIIO.

3acrocyBaHHs TIATGOPM Y MPOIIECi TOCHTIHKEHB Ta 0610MEXaHIYHOTO KOHTPOIIIO PI3HUX PYXIB JIFOAHMHH
noTpedye BUKOPUCTAHHS JOAATKOBHX METOJOJOTIYHUX MPUMOMIB Ta HpUCTPOiB. Tak, MpuU KOHTpPOII
TEXHIKH MeTaHb (MOJIOT, AMCK, SIp0) Ha IIaT(opMy JOUITHHO MOKJIACTH CHEIialbHUN Kpyrioi Gopmu
HaCcTUJ 3 OOMEXYyBaJIbHUMHU ejeMeHTaMu. [Ipu MoCHiKeHHI CTapTy y CHPHHTI Ha poOOdiil MOBEpXHI
1aT()OpMU BCTAHOBIIOIOTH CTAPTOBI KOJIOAKH TOIIO. J[OIUIBHUM € OJHOYacCHE BUKOPHUCTaHHS Pa3oM 3
nuHaMorpadiyHow MmIaTGOpPMOI0 1HIMMX METOAIB peecTpallii, HalpuKJIaJ] BUMIPIOBaHHS KiHEMaTHYHUX
XapaKTePUCTHK PYXiB METOJIAMH 2oHiOMempii, meneKiHoyukiocpagii Ta 8i0eoananizy.

Jns BuUMIpIOBaHHS pI3HOMAaHITHUX pyXiB JIIOJAMHU MepeadadaeTbcss BUKOPUCTOBYBATH —Pi3HI
BUMIPIOBAJIbHI TPUCTPOI IS 3aMUCy 3YCHIIb, IO PO3BUBAIOTHCS NMPH B3a€EMOJIi HOro Tijga 3 OHOPOIO.
OCHOBHOIO YMOBOIO IPHU MPOEKTYBaHHI CHJIOBHUMIPIOBAIBHUX HPUCTPOIB € YIiTKE Mepe/ilaBaHHS yChOTO
3ycwiuis Ha Oanky, M0 AKOi NPHUKICEHO TEeH30AaTYMKH. Hampukman, st Takux BHIIB CIOPTY, K
BEJIOCUIICIHUH, KOB3aHAPCHKUH, TNKHUMI, CUIIOBUMIPIOBAaUl BCTAHOBIIIOIOTHCS HA Te/Ialli BeJIOoCUIeaa, il
BCIO IT{/IONIBY YepeBUKa Ha JIMKi a00 KOB3aHi.

Jns BuMiprOBaHHS B3a€MOJIi y TIJIaBaHHI BUKOPHCTOBYIOTH CIEIiaibHI PYKaBHYKH 3 TOHKHM
CHJIOBHMIpIOBa4eM Ha JIOJIOHI. 3a iX JOIOMOror MOXKHa (PIKCyBaTH CHIIY, YaCTOTy Ta IHTCHCHUBHICTb
rpebka. Y BeciayBaHHI JAaTYMKU HaWyacTillle HAKICIOIOTh Ha Becso. /[ BUBYEHHS ynapiB y BHIaAX
CTIOPTY, HANPHUKIIAJA, TAaKUX, SIK TEHIC, JaTYMKM MOYKHA HAKJICIOBATH HAa PaKeTKy, Ha ii mmini. Te came
MOKHa POOHUTH 1 MPU CTPUOKAX y BOJY, HAKIJICIOIYM JAaTUYMKHU Ha JOLIKY Mepel] CEPEAHbOI0 OMoporo. Y
rIMHACTHIl JaTYMKHU HAKJICIOIOTh TAKOXK Ha KUIblL, OpycH, MepeKIainHy, OMOPHUM MICTOK. Y BaxKii
aTNeTHIl JaTYMK Kpallle pO3TalloBYBAaTH Oe3MocepeAHbO Ha IuTaH3l. TeH304aTUMKH YKPIIUIIOIOTH Y
MIAA0MBY OIrOBOr0 B3YTTS JIETKOATJIETIB a00 pO3TAIIOBYIOTh iX Ha OIrOBIM JTOPIKI, Y CTapTOBUX
KoJIo/IKax. YacTo 4yyTIMBUIA TEH30€JIEeMEHT poOiIsATh 3HOMHUM, 1110 Ja€ 3MOT'Y BUKOPHCTOBYBAaTH HOro Ha
PI3HUX CIIOPTUBHUX CHapsIax.

IHpopMaTHBHICTD OTPUMAHUX pE3yJNbTaTIiB HabaraTo 3pocTae Yy pa3l CHHXPOHHOTO 3aIlUCy
TEH30IMHAMOTPaMH, TOHIOTPaMHU Ta KIHO- 1 B1ICO3MOMKH JOCTIHKYBAaHOTO pyXy. B sIKOCTI aHAioroBoro
PEECTPYIOUOTO MPUCTPOIO 3aCTOCOBYETHCS CBITJIONPOMEHEBUN ocumiiorpad i3 3amucoM BHUMIPIOBAaHOTO
Mporecy Ta YyTIUBHA 10 yibTpadioneToBux mpomeHiB mamip Y@, mo He moTpedye Moaanbiioro
nposiBieHHs. HIBuakicTs 3anucy (MpoTAryBaHHs nanepy) Moxe O0ytu pizHoro — Bix 0,25 1o 2000 mm 3a
CeKYHAY 1 BH3HAUAETHCS XapaKTEPUCTHUKAMH TIPOILECY, KOTPHUH peecTpyeThesi. Y SKOCTI mu(POBOTO
PEECTPYIOUOro MPUCTPOIO 3aCTOCOBYEThCA MepcoHanbHUi komm'totep (ITK) 3 mpouecopom He HMXKYe
[TenTtiym I11-450.

Jlis OLIHKM yMOB pIBHOBAard Tijla JIIOAMHU IIUPOKO 3aCTOCOBYETHCS METOAUKA cmabinozpagii.
OcTanHIM YacoM III METOAMKA, OKPIM JOCHIKEHHS O0l0MEXaHIYHHX OCHOB CTIMKOCTi, 3aCTOCOBYIOTH
TAaKOXX JUIsI BUBYEHHS (YHKIIOHAIBHOTO CTaHy OpraHi3My JIIOJUHHM, CTEPIIHOCTI O HaBaHTa)KEHb
CTaTUYHOT'O XapaKTepy, OLIHKU KOOPAMHALINHUX MOXKJIMBOCTEH JIOJUHU 3 TOYKU 30py MpodeciiiHoro
BiI0OpY. 3a BCi€l CKIAAHOCTI €JIEKTPOHHOTO KOMIUIEKCY amapaTypH, 10 BUKOPUCTOBYETHCS, JIIOJIMHA 32
4ac BUMIpIOBaHb HE OOTAKYEThCS IIPUKPIIJIEHHAM IaTUUKiB 10 Hionanok ii Tina. It nuime Tpe6a cTaty Ha
crabunorpadiuny miar¢popmMy i BUKOHATH BiJIMOBIIHUI KOHTPOJIBHUH TECT.

1.7.3. Cradinorpadis



TpynoBa Ta COPpTUBHA pyXOBa MiSUTBHICTH y 0ararbOX BHIMAJKaX BHUMAarae Bij JIFOJUHU 3JaTHOCTI
JOCUTHh €KOHOMIYHO 1 3 BUCOKUM POOOYMM e(heKTOM YTpUMYBATH MEBHI poOoUi 103, BUI03MIHIOBATH iX,
30epiraroud piBHOBary CBOTO Tija y mpocropi. biomexaHidHi palioHadbHI PyXH Ta IIO3H 4YacTo
BU3HAYAIOTh KIHIEBUH pe3yibTaT Ti€i YW 1HIIOI IiSUTBHOCTI JIIOJAWHU W TOMY BOHHM € IPEIMETOM
JeTaNbHOTO JociiKeHHs (daxiBimiB. Ille y MuHyIOMYy CTOMTTI yropchkuil jgikap Pombepe 3anpoBaauB y
KIIIHIYHY MPAKTUKY CIIOCTEPEKCHHS 32 BEPTUKAIBHUM TIOJIOKEHHSM Tijla Ta PO3POOUB METOIUKH OLIHKH
CTYNEHs KOJWBAaHHS Tija 1 TpeMopa KiHIIBOK. Hum Oyiio 10BeneHO, HI0 OI[iHKa BEPTHKAILHOTO
MOJIOKEHHS TiIa € BAXIUBUM IHIUKATOPOM (PYHKIIOHAJIBHOTO CTAaHy OpraHi3My JIOAWHH, ii 370pOB'S.
3maTtHICTh 30epiraTd pPIBHOBAry € OJHIEI0 3 HAWBaXIHMBIMIUX YMOB 3a0€3MEUCHHS KUTTEMISUIBHOCTI
OprafizaMy IIOJUHU. MeToaMKa, M0 Ja€ MOXKJIMBICTh KUTBKICHOTO Ta SKICHOTO aHalli3y CTIHKOCTI
CTOSTHHSI, BJIACHE W HA3HMBAEThCS cmabinoepaghicto. Kpupa 3MiHU KOOPAWHAT 3d2dlbHO2O YEHMPA MACU
(BIM) Tina mpu 30epekeHH] CTIMKOCTI CTOSHHS HA3UBAEThCSA cmabirocpamoro. 1le mae 3Mory BHBUYATH
OloMeXaHIYHI XapaKTePUCTUKH PYXIB JIOJUHHU, a TAKOXK JO3BOJISE KUJIBKICHO OIIIHIOBATH CTIHKICThH Tija
JIOAMHU Ta CHCTEMH TiJI; KOHTPOJIOBATH XiJ HaBYaHHS DPI3HUM BUAAaM DIBHOBar y CHOPTHBHIM Ta
XYJOXKHIA TIMHACTHUIl; TPOBOJIUTH TECTYBaHHS CTaHy CIOPTCMEHIB Iepell 3MaraHHsM; BH3HAYaTH
CTEPIHICTh J0 TPEHYBATHHUX HABAHTAXEHB; 3iHCHIOBATH MpodecioHaNbHUI BinOip HalOLIbII 3110HNX
oci0 3a mokasHuKamu cradinorpadii; dikcyBaTu (QakT BXXKUBAHHS JIOJUHOIO JESKUX (HapMaKoIOTIuHUX
MperapaTiB Ta aIKOTOJI0, SKi MOTIPIIYIOTh CTIHKICTb.

1.7.4. Miotonorpadis

MiotoHorpadis - e peectparis Ta aHaji3 0l0OMEXaHIYHHX SKOCTEH CKEIEeTHUX M's3iB JtoauHH. s
[[OTO BUKOPHUCTOBYIOTH armapaTypHO-IIPOrpaMHUN KOMIUIEKC AJIs peecTpallii Ta aHaizy 0ioMexXaHiuHUX
SKOCTEH CKEJIeTHUX M's3iB JMoguHU. KOMIUIEKC TpW3HAYeHUU s SKICHOI Ta KUIBKICHOI OIIIHKH
O0l0MexaHIYHUX SKOCTEeH CKeNeTHUX M'A31B JIoAMHHU. BiH 103BOJISE OTpUMAaTH TEPMIHOBY iH(OpPMAIliO
Ipo CTaH YCiX JOCIIDKyBaHMX M'si3iB y rpadiuniii Ta mudposiii dopmax. [is miarHOCTHKM Ha Tiji
JIOJIMHY 3aKPIIUToeThes cnerianbauii gatuuk tuny CMB-308 (Pocist), mo no3Bosse peectpyBaTtu 6i0-
MEXaHI4HI SKOCTi M'SI3iB.

Buxigna indopmaiis, KOTpy OTPUMYIOTh TIPU BHKOPUCTAHHI CHEI[albHOTO MPOTPaMHOTO
3a0e3neueHHs], BUBOIUThCS Ha PUHTEp Ta 3aHOCUThesa y maM'sath [1K. Lle mo3Bonsie mokymeHTyBaTH ii y
JPYKOBAaHOMY BHIJIs/II Ta 30epiratu MOBHI KUTBKICHI JaHi MIOJ0 MPOBEACHUX BUMIPIOBaHb 1 Ha iX OCHOBI
CTBOPIOBATH OaHKHM JTaHUX MpPO 0araTbOX JOCHIKYBaHUX, OOpOOISATH BETUMKHHA 00cAr iHQpopMalii mpo
(GYHKLIOHATBHUM CTaH M'SI31B JIIOAMHHU, 110 BUKOHYIOTh PI3HOMAHITHY poOOTY, NOPIBHIOBAaTH iX OJAMH 3
OJTHMM TOIIIO.

AMIUTITYTHI XapaKTePUCTUKHU, KOTP1 OTPUMYIOTh IIPU peecTpalii y MutiBosibTax (MB), mepepaxoByroTh
y METPUYHI BUMIpU — MUTIMETpU (MM), @ €HepreTH4Hl BHpa)xaroTh Yy JKOyiIsax (k) 3a gormomororo
crieliaTbHUX KOMI FOTEPHUX MPOTpaM.

1.7.5. Enexrpomiorpadis (EMI)

VY mpoueci KUTTEASUIBHOCTI OpraHi3My B HOro opraHax 1 TKaHMHAX BUHHMKAIOTh O10€JIEKTPUYHI
CUTHAQJIM, KOTpi SIBISIOTH COOOIO0 CKJIQJHI KOJMBAHHS HECUMETPUYHOI (GOpMH, IO HA3MBAIOTHCS
bionomenyianamu 1 K1 HaOyBalOTh HaWOLIBIIOT AKTUBHOCTI MICHs CTaTeBOro Jo3piBaHHs. Bouu
00'€eKTMBHO  BiJOOpaXarol0Th  (I3MKO-XIMIYHI pe3yslbTaTH OOMIHY pEYOBHH, BOHHU € JIOCUTh
iHpOPMATHBHAMU TOKA3HUKAMH CTaHy (i3ionoriunux mnpomecis B opraismi. Moro BHyTpimIHe
Cepe/IoBUILE MAa€ HU3bKUI eNEeKTPUYHHIA OIip, 110 J03BOJIsL€ Oi0MOTEHIiaIlaM OUIMPIOBATUCS IO YChOMY
TUTY JIOIWHA. BHACTIIOK IhOTO OIOMOTEHINIATM CKEJISTHUX M'A31B, CEpIsl Ta MO3KYy MOXYTh OyTH
3a(hikcOBaHi Ha MOBEPXHI TiJa CHIELIATbHUMU oamuyukamu bionomenyianig. Sk BiOMO, TIIO JIFOJUHA Ma€
TPU OCHOBHHX B3a€MO3B'SI3aHUX €JIEKTPOMArHITHUX MOJIA 3 BiANOBIAHMMH OlonoTeHuianamu cepus (EKT



- enexmpoxkapoiocpagis), pyxosoro amnapary (EMI' — erexmpom’azoepaghis), Kopu TOJOBHOTO MO3KY
(EET - enexmpoenyeghanozpacis).

EnextpomarHiTHe mosie cepiisl JIOAUHU Oe3MepepBHO 3MIHIOETHCS 3 YAaCTOTOIO CEPLEBUX CKOPOYEHB,
JOCSATal0ul MaKCUMYMY Y MOMEHT CKOPOYEHHs ceplieBoro M'sza. Lle mone miacumoerses npu (Gi3MUHUX
BIIPaBax, eMOLIHHOMY 30y/KeHHI Ta cialillae Mia 4ac CHy, BIIMOYHHKY, Y CTaHI CIOKOIO. OCKIJIBKH
cepue € HaWOUIBII JKUTTEBO BAaXJIMBUM OPraHOM JIIOJWHHU, TO JOCHIDKEHHS MOro eIeKTpUYHUX
MOTCHINIANIIB BXKE JaBHO IMIKaBWIO (axiBIiB. BOHO Mae dUiTKWi MEBHHA PUTM POOOTH — YACTOTY
cKopoueHb (V), mo He nepepuBaroThes (v=250+0,5 I'r), qocTaTHii 3a BEIMYUHOK €IEKTPUYHUN CUTHAI
(1-5 MB), sixumit MOXKHa TOCIIUTH Ta JIOKAJIbHUI ocepenok 30ymkeHHs Oionorenuianis. EMI 3'sBunacs
Mi3HIIIE, TIIBKUA 3 TMOSBOIO amapaTrypu - erekmpomiokapoiocpagh, SIKUWA NO3BOJIAE HANIMHO (IKCYBaTH
010MOTEHIIIaTN €JIEKTPUIHOT AKTUBHOCTI CKEJIETHUX M'SI31B CepIls.

EnextpomarHiTHe nojie MyCcKyJaTypH JIFOJAMHU Ma€ CKJIAIAHY KOH(Irypaiiro, KOTpa CIIOTBOPIOETHCS
[Ipy HaMeEHTIIi# 3MiHi mo3u. EjxekTpomMartiTHe mojie BUHUKAE HABITh MPH TOSB1 IYMKH TIPO PYyX.

biomexaHiuHl MeTOAM [03BOJISAIOTh PEECTPYBATH 30BHIIIHIO KApTUHY PYXY, KOTpa € pPe3ylbTaToOM
CKJIaJHOI HEHPOMOTOPHOI MAisIIBHOCTI. 3a 30BHINIHBOIO KApTHHOIO PYyXiB MOXKHA CYIUTH NP0 iXHIO
BHYTPIIIHIO CTPYKTYPY. OJIHAK 1€ MIJIAX HENPSIMHUH 1 HE 3aBXKIU HAAIHHUI.

Enexmpomioepagiss - ue cmocid peectparlii 0l0€TCKTPUYHOT aKTUBHOCTI CKEJIETHUX M'si3iB. Bin
no3BoJisie "3arisHyTH" Ha4eOTO ycepeauHy IMpOoLeciB, KOTpi BiIOYBAaIOThCS y M's3aX, OTPUMATHU IIHHY
iHpopMamiro mpo podOTy M's31B MPH BUKOHAHHI PYXOBUX 3aBIaHb. Lleif MeTO MHMPOKO 3aCTOCOBYETHCS
IIpY BUBYEHHI CIIOPTUBHUX pyXiB. BiH 103BOMsIE OAHOYACHO BUMIpIOBATH OioMexaHiuHi Ta (i310J10Ti4Hi
napamerpu pyxoBoi pyukmii. Erexmpomioepama (EMI') - me xpuBa 3MiHH Oi0MOTEHIIIATIB CKEJIIETHUX
M's131B. BukopucroByerbcs EMIT 111 BU3HAU€HHs CTYNEHs y4acTi pi3HUX M'A31B y pyci, sl BUBUEHHS
KOOpAMHAIIIT Ta piBHS akTUBHOCTI M's13iB. OKpim Toro, EMI mae 3Mory nociniauTy BHYTPILIHIO CTPYKTYPY
PYXOBOI'O aKTy, JIOTIOMara€ BUSIBUTH HaWOUIbII pallioHaTbHI Ta e€EeKTUBHI BapiaHTH MOOYIOBH PYXiB,
pO3B'sI3aHHS PyXOBUX 3aBnaHb. Metoq EMI™ 1o3BoIMB BUBUMTH JIESIKi A€Talli KOOPAMHAIIIHOI CTPYKTYpH
OPUPOJHUX PYXOBHX AakTiB JIIOJMHM, HANpPUKIAL XOAbOM, MIATPUMAaHHA BEPTUKAIBHOI 103U, pAAY
TPYAOBUX Ta CIIOPTUBHUX PYXIiB.

Cyuacui EMI'-koMIiekcu Ui TOCTIDKEHHS Yy MPUPOAHUX yMOBax i peanbHoMy 4vaci (on-line)
O0OB'A3KOBO  KOMIT'IOTEPH30BaHI, pPaJiOTEIEMETPUYHI Ta, SK NpaBWIo, OararokaHaiabHi. BoHH
CKJIaJal0OThes: 1) HAKIpHUX OIMOJSAPHUX €JIEKTPOJIIB, 2) MiJCHIIOBaYa SICKTPUYHUX O10MOTEHITIANIB, 3)
CHeriagpHOTO ociuiorpada - mpuiaa, Ha eKpaHi SKOr0 BUHUKAE 300paKEHHS €JIEKTPOO10TOTEHINaIB, 4)
IHAMKATOp BI3yaJbHOI'O KOHTPONIIO, 5) KoMmm'iorep 3 mpuHTepoM. lle Onok-cxema Cy4acHOTO
crannapTHoro EMI'-komIuiekTy npumianiB, sKi BAKOPUCTOBYIOTH JUIsl 010MEXaHIYHUX JAOCTIIKEHb M SI31B.

Haiinpocrimmii cranpaptauii HaGip EMI-kommuiekcy s gochipkeHb Yy JabopaTOpHHX abo
KJIIHIYHUX YMOBAaX CKJIAJA€ThCSl 3 TaKUX OCHOBHUX YaCTHUH: BIJABIAHMX €JEKTPOIIB; MiJCHUIIOBadYa
(mampuxsiag MO-42 yropebkoi ¢ipmu MEBICOK); peectparopa (Hanpukian, nuieddHUE ocuunorpad
abo0 KOMIT'IOTep); iHANKaTOpa BizyanbHOro KoHTpoto — IBK (nanpukian, M0-40).

JlocmikeHHsT MeXaHi3MIB YIpaBIiHHS pyxamu Ta mo3ot0 (crmomyueHHs EMIT 3 peectpariero
30BHINIHIX MEXaHIYHUX MMapaMeTpiB M'S30BOi AISUTBHOCTI) AO3BOJISIIOTH OOYMCIIIOBATH OaraTo YMHHHKIB,
KOTp1 BIJIMBAIOTh HA KUIBKICHI XapaKTEepUCTUKH pyxiB. HUHI MOXKHA BUIUIUTH YOTHPU OCHOBHI HaNpsSIMHU
BukopuctanHss EMI' st BUBUEHHSI akKTUBHOI pyXOBOi AISUIBHOCTI JIOJUHU: 1) €NEeKTPUYHY aKTUBHICTb
OKpeMHUX (YHKIIOHAIBHUX pyxosux oounuys (PO); 2) BUBUEHHS ENEKTPUYHOI aKTHBHOCTI OKpPEMHX
M's131B; 3) JOCHIIPKEHHS Y3TO/KEHOCTI €JIEKTPUYHOI aKTUBHOCTI OaraTboX M'si3iB, 110 O€pyTh y4yacTb B
OJTHOMY pYyCi (CHHEpTiCTH Ta aHTaroHicTu); 4) BukopuctanHss EMI B sSIKOCT1 €EeKTPOCTUMYISATOPIB.

VY cnopTi BUKOPUCTOBYIOTH B OCHOBHOMY JIPYTHM Ta TPeTid HApsIMU SIK JUIsl AOCTIKEHHS MEXaHI13MY
yIpaBJIiHHA B OKPEeMHX BHJAX CIOPTY, TakK 1 [ BUBYEHHS (i310JOTIYHUX 3aKOHOMIpPHOCTEH,
MPUTAMAHHUX CHOPTUBHINA [JISUIBHOCTI - HANpPUKIAJ, CTOMJIIOBAHOCTI, CTYIEHS HAalpyKeHHS Ta
po3cnabnenns M's3iB. Lleit MeTox [103BOJIsiE MPOBOAMTH AOCHIKEHHS, HE CTBOPIOIOYM IEPETOH s
BUKOHAHHsI 0araThbOX TPYAOBUX Ta CIOPTUBHHUX PYXiB. Y JIKyBalbHIM Ta crnopTuBHINA mpaktumi EMIT
MO’K€ BHKOPHCTOBYBATHUCS 1 SIK eneKTpocTumyisitop. Crumymsniiina EMIT — 1e enexTpuuHuil BB
HU3bKOYAaCTOTHUM IMITYJTBCHAM CTPYMOM Ha OpraHW Ta TKAaHWHH JIFOJMHH IS JIIKYBAIGHOTO BIUIMBY Ha



MPOLIECH TATOJIOTii Y HEPBOBO-M'S30BUX CTPYKTYpax, 3HEOONIOBAHHS IMPH TPaBMax OMOPHO-PYXOBOTO
armapary ToIIo.

EnextpuyHa akTUBHICTH M'si3a € pe3yabTaToM (Pi3MKO-XIMIYHUX MPOIECIB HOTO KHUTTEAISIIBHOCTI.
OcHOBHUMH MMapaMeTpaMu O10TIOTEHINATIB € X aMIUTITy/Ia Ta 4acToTa. AMILTITYJIOF0 Ha3MBAEThCS PO3Max
KOJIMBaHb MDK KpaiHIMH 3HAYeHHAMH a00 BeNWYMHA BIIXWJICHb Bl cepenHboi (HYJIbOBOI) iHIil
MOTEHITiaTy, @ 4aCTOTa — i€ CEPEIHE YHCIIO KOJIMBAHb 32 OJWHUINO Yacy (CeKyHIY).

Jns peecrpanii 0i0€TeKTPUYHOT AaKTUBHOCTI M'SI31B 3aCTOCOBYIOTH CHEUialbHI Oamuuxu, 1O B
enekTpomiorpadii € BIABIIHUMH €JIEKTPOJAaMU 1 JO3BOJISIIOTH 3apEECTPyBaTH 3MIHU €JICKTPUYHOT
HaNpyrd, BAHUKHEHHS, MOIIMPEHHS Ta MPUIMHEHHS MPOLECIB 30Y/KEHHS Y MPALIOI0YoMYy M'si31. 3 METOIO
JOCIIJUKCHHSI 1HTEHCHUBHHMX TPHUPOJHUX pYXiB, OCOOJMBO CIOPTUBHUX, HAWYACTIlIE 3aCTOCOBYIOTh
HamKipHi (TUIOCKI Ta KOakciaiabHi) €JIEKTPOAM 3 BEIHMKOI IMOBEpXHEK BiaBeaeHHS (50 mm?). Taki
CJIEKTPO/M BIIOBIIIOIOTH CyMapHY PI3HUIIO HANpPYKCHHs NMPH 30Y/KECHHI YMCEIbHHUX MiOHEBPAJIbHHX
3aKiHYCHb.

Jlist peectpartii 6i0moTeHITIaIiB M's131B BUKOPUCTOBYIOTH SIK MOHOIIOJISIpHE (OMH aKTHBHUHN €JIEKTPOJI),
Tak 1 OimoJysipHe (1Ba aKTUBHUX €NEKTPOAN) BigBeaeHHs. [Ipu MOHOMONAPHOMY BiJIBEJCHHI HA LIKIPi HAJ
M'sI3aMH  PO3MIIIYIOTh TI0 OJHOMY €IIEKTPOAY, a JAPYrHid eNeKTpoa (3a3eMJICHHS) KpIIUISTh JO
eJIEKTPOHEUTPAILHOI MMOBEPXHI Tida JOCITIIKYBAaHOTO, HAPUKIA 0 MOYKH ByXa a0 B IHIIOMY MicCIii,
10 HEe Ma€ M'A31B (HAMPHUKIIA/, 3aM'acToK). AMIuTiTyAa OionoteHuiaiaiB y MoHonoisipaiiit EMIT ctaHoBUTH
npubim3Ho 5 MB, mo y kinmbka pasiB Oinbine, HiX y OinmonsipHiid. Hemonikom 1mporo crocody € te, mo
EMI" moxe BimoOpakaTu eNeKTPUYHY aKTUBHICTh HE TUIBKU M's31B, HA AKHX PO3MIIICHO €NIEKTPOIH, aje
i TUX M'A31B, SIKI 3HAXOIATHCS MK AKTHBHMMH Ta HEHTPAILHUMH €JIEKTPOJAMH, TOOTO ENEKTPUUHY
aKTUBHICTh yCi€l YacTHUHHW Tija, OPUJIETIOl [0 JAOCHIDKYBAaHMX M'A31B. Y CIIOPTUBHINA MpPaKTHII
BUKOPUCTOBYIOTh IepeBaxxHO OimomsspHy EMI, mpu skiii Ha depeBli M'si3a pPO3TALIOBYIOTHCS [Ba
AKTHUBHHX CJICKTPOJIH.

Lle#t crioci® BigBEACHHS JO3BOJISIE PEECTPYBATH JIOKAIBHY PI3HUIIO MOTSHITIANIB, 110 BUHUKAIOTh MiX
nBoma nuisiHKamMu M'siza. Ilpu OinmonsipHOMy BiABeAEHHI (BIACTaHb MDK €JIEKTPOJAaMU CTaHOBHTH
pubau3HOo 20 MM, a iaMeTp eNeKTpoa - MPUOIU3HO 5 MM) Oyie TOTPIOHO OUIBIIE 3yCHUIUIS TOPIBHSIHO 3
MOHOIIOJIIPHUM, alieé M'A30B1 MOTEHIIATH BiABOJATHCS JIOKAIBHO, 110 3MEHIIYE BIPOTIIHICTH peecTparii
AKTUBHOCTI 1HIIUX M'SI31B.

1.8. Be3KOHTaKTHI MeTOAM JOCTi/IZKeHb i KOHTPOJIIO 32 CTAHOM PYXiB

Ile amaparypa, mpuiiagu, yCTaTKyBaHHsI, SIKi O€3MOCEpPEHhO HE KOHTAKTYIOTh 3 TILJIOM JIIOJWHHU.
Hanpuknan kiHo-, ¢poto-, Bineo-, Tenekamepa. KiHokamepa CKJIaIaeThCsl 3 TUX CAaMMX OCHOBHHUX YacCTHH,
mo u Qoroanapar. OkpiM TOrOo, y HEi € CTPIUKOMPOTSHKHUNA MeXaHi3M Ta (ibMOBHM KaHal. Bix
3a0e3neuye CyBOpO MEPIEeHIUKYISIPHE TOI0KEHHS TTIBKU 11010 ONTHYHOI oci 00'ekTrBa. Ha BiqmiHy Bin
(doToamapariB OUIBIIICTh KIHOKAMEpP HABOJUTHCS Ha PI3KICTh "HAa OKO", M0 MOKE€ HETaTUBHO BIUIMHYTH
Ha pe3yJbTaT BUMIPIOBAaHHS, peecTpalito pyxy. KiHoomepaTop MOBHHEH OLIHUTH BiJICTaHb J10 00'eKTa
3MOMKHM Ta BCTAHOBUTHU HOTO Ha AUCTAHLIWHIN MIKall 00'€eKTHUBA.

TouHicTe KiHO3WOMKM THUM Ouibllla, YuM OUTbIIMKA (QopMaT KiHOKajapa (IIMPHUHA) Ha IUTIBILI.
BuxopuctoByeTbes mniBka mupunoro 8, 16, 35 mm. Uum mmpiia miiBka, TUM TOYHIIIA 3HOMKa, aie y
IIbOMY pa3i 3aCTOCOBYEThCS CKJIAQIHINIA M JOpOK4a amaparypa. 3arajoM k€ I'paHHU4YHE JOCSITHEHHS
TOYHOCTI NpU KIHO3WOMIIl 3HAYHO HWXK4Ye, HDK Npu QortorpadysanHi. [losicHIO€TbCA Lie TUM, IO
¢doTomiBKa Ta IUIACTMHKA € HEPYXOMHMMH, a KIHOILIIBKA PYXa€Thcs, 1 KOO O JOCKOHAJOK He Oyna
KOHCTPYKITiA (PIIIBMOBOTO KaHATY, HEMOXKIIMBO JOMOTTHCS CYBOPO (DIKCOBAHOTO TOJIOKEHHS KIHOTLIIBKH
BITHOCHO 00'€KTHBA.

VY crnopTuBHIN NpakTHIll, HANpHUKIaA, IS KIHOMPOEKII HaiuacTille BHKOPUCTOBYIOTH CydacHY
€JIEKTPOHHY BIJICOTEXHIKY Ta MepecyBHI KIHOYCTAaHOBKH, PO3PaxOBaHI Ha >KUBJIECHHS Bl OJHO(a3HOL
MepexKi MepeMiHHOTO CTpyMy Hampyroro 127 a6o 220 B i3 wactotoro 50 I'm. dortorpadiunuii KOMIIIEKC
cTpo00(OTO3HOMKH — MIBHUIKICHA 3HOMKa CKJIafaeThes 13 hoTorpadiuHoi kamepH Ta cTepeokoMapaTopa
tuna «CrnexktpoMerpy. BiH MICTUTH HpUCTpiMl AN 34UUTYBaHHS KOOpPAMHAT Ta IYJNbT YIPABJIIHHS
JIPYKYIOUMM aBTOMAaTOM, SIKMM BUAae roToBi cBITIMHU. OTpHMaHi B pe3yibTaTi CTEPEO3HOMKHM Hapu



3HIMKIB (DIKCYIOTbCS Ha BHMIPIOBAJIHHOMY CTOJII CHEIIabHOIO MPHCTPOsS - cTepeokommaparopa. Ilicis
KOXXHOTO HaBEJIEHHS APYKYIOUMH NMPUCTPIA peecTpye KOOPAMHATH TOUKH-TUIA. PeecTpariis koopauHaT
onuiei Toukm TpuBae 6-10 ¢, a Ha MOBHY OOpOOKYy CTepeo3HIMKa (HANpHUKIa[, OJHOTO KPOKY)
BHUTpavyaeThes Bix 110 ABOX 2 roauH. Lle y aecsaTku pasiB MeHIe, HiXK MpU py4dHiid 00poOIIi 3HIMKIB.

[Ticnst TOro sIK BU3HAYEHO KOOPIMHATH MapKepiB, HA mamepi OyAyeTbCcs CXEeMAaTUYHE 300pakKeHHS
("mpomip") mo3 MHOOWMHU, sKa pyxaeTbcs. Panime mpomip OymyBanu BpydHy. Temep I omepariis
aBTOMAaTH30BaHAa 1 HaBITh KOMII IOTE€pU30BaHa. sl 1bOTO KOOPIMHATH MAapKEpiB BBOIATH Y IMaM'STh
EOM, xotpa ympasisie rpadornoOy10BHUKOM.

VY ¢ororpadii Ta KiHO3WOMIII € BEIMKHHA HEAONiK: 00poOka (oTomaTepianiB (IpOSIBICHHS IUTIBKH,
(dhoToIpyK TOIO) Ay’KE TPYIOMICTKA i 3a0upae O6araro yacy. binblr ornepaTHBHUM € 3aIuc 1 BiITBOPEHHS
PYXiB 3a 0MOMOro BineomarrirogoHis. CydacHi BiieoMarHiTo()oHH JO3BOJISIOTH BUKOHYBAaTH '"CTOII-
KaJap" Ta yHOBUIbHEHE BIATBOPEHHS 300pa)keHb, MPU3HAYEHI JUIS 3alUCy Ta BIATBOPEHHS KOJIHOPOBOTO
300pakeHHs, 10 POOMTH Bigeo3anuc OUIbII NMPUBAOIMBUM Yy HaBYajdbHOMY mporeci. OgHoYacHO i3
300paX€HHSIM BiZeOMarHiTooH 3anucye 3ByK. ToMy, KOJU BIATBOPIOETHCS 3aIIUC BECIYBAIbHOI TOHKH,
YYTHO CIUIECKH BECEJ, ITUXaHHS BECISPiB, a MPU BIATBOPEHHI (PyTOOIBHOrO MaTdy - 3BYK yAapiB IO
M'sdy, myM TpuOyH Tomio. OKpiM TOro, omnepaTop Ma€ MOXJIMBICTb pOOWTH '"MOBHI BCTaBKH',
KOMEHTYIOUH IMOJii, 0 Bif0yBatoThCst. KOpUCTh, SIKY IPUHOCHUTH BiJlEOMarHiTopoH Npy HaBYaHHI PYXiB,
€ Oe3zcymHiBHOW. BiH, K 13epKkajio, Jae MOXJIMBICTh MOAUBUTHCS Ha cebe 3 OOKy 1 mobadyuTH yci
MTOMIJIKH i HETOYHOCTI CBOIX PYXiB Ta MIBUIKO IX BUIIPABUTH.

MaxkcuManbHa IIBHIKICTH BiJ€O3HMOMKH (32 HaWKpamioi SIKOCTi) HaBiTh Yy CIHELialbHUX
npodecioHabHUX Bimeokamepax - 1000 kazapiB 3a cekyHay. Came TOMY BHUCOKOIIBHIKICHI SBHIIA
(Hampukiaa, BUIIT Kyii, BUOYXOBa XBWJIS, PI3HOMAHITHI yJapHi B3a€MOJii TOIIO) AOCTIIKYIOThCS 3a
JOTIOMOTOFO TaK 3BaHOI panionoi (IBHIKICHOT) 3tiomxu (BHIKICTH 3ioMkH Big S00 mo 10 000 kaapis 3a
CEKYH]LY.

BripoBapkeHHST y MPakTHKY Cy4aCHHMX AOCSATHEHb OlOMEXaHIKM CHPUYMHWIO 3MIHHU METOMOJIOTI]
JOCTIKeHb, 10 BUSBWIIOCSA Y Bce OLIBIINIM X KOMIT'IOTepi3allii Ha BCIX PIBHSAX, pO3POOKU Ta BTIJICHHS
BHCOKOIPOAYKTHBHHX 1 JICIIEBUX MiKPOKOMIT'FOTEPIB, OB’ A3aHUX 3: 1) BUCOKOMIBHIKICHI BiJlEOKaMEpH Y
KOMIUIEeKCl 3 aemudparopamu BigeodinpmiB s nepcoHanbHuX kKomm'rotepiB (I1K); 2) cramionapHo
BCTAaHOBJICHUX IUHaMorpadiuHux miar¢opMm, mo (YHKIIOHYIOTH y NPHPOJHUX yMOBaX, 3 BHUBOJIOM
naHuX 4depes aHamoroudposi neperBoproBaui Ha [1K; 3) aBTomaTn3oBaHi cuctemMu oOpoOKHU Bimeorpam
Ha 6a3i [1K.

3a 1OMOMOTOI0 MPUIAJiB, MPUCTOCYBaHh MOYKHA BUMIPSATH OCHOBHI XapaKTEPUCTHKHU Tila JTIOJIUHU 1
3poOUTH BUCHOBKH MpO 11 (PI3UYHUM, ICUXIYHUN CTaHU, MiAI0paTH KOPEKTYIOUl BIPAaBU, HaBaHTaKEHHS,
SK1 CIIPUATUMYThH 03/]0POBIICHHIO, TOOTO BU3HAUYNUTH 00’ €KTUBHI TOKa3HUKH CTaHYy OpraHi3My.

3anuTaHHs AJIsA CAMOKOHTPOJIIO

1. SIki 1HCTpyMEHTaJbHI METOJIM KOHTPOJIIO BUKOPUCTOBYIOTh Y O10MEXaHIUHUX JAOCIHIKEHHSX

2. SIxi npunaau, OJIOKU IPUCTPOIB BUKOPHUCTOBYIOTH JUIsl BUMIPIOBaHHS O10JMHAMIYHHMX XapaKTEPUCTHK
Tija JIIOQUHA

3. SIxi O€3KOHTAKTHI Ta KOHTAaKTHI METOJM KOHTPOJIO BUKOPUCTOBYIOTh Y O10MEXaHIYHUX JIOCIIIIKEHHSIX
4. OxapakTepusyiiTe OCHOBHI CydacHI KOHTaKTI Ta 0€3KOHTAKTHI METO/IU AOCIIKEHb

5. 1o Take enexTporeH3oAMHaMorpadis, ctadbutorpadis, iX BUKOPUCTaHHS

6. I1lo Take mioToHOTpadis, enekrpomiorpadis, siKi NpuIaax HEOOXiJHI I iX 3aCTOCYBaHHS

IIpakTuyna po6ora Ne3.
Tema: BumiproBaHHs pe3yJibTaTiB J0C/Til:KeHHs1 0i0OKiHEMATHYHHUX XapaKTePHUCTHK

Merta: HaOyTH HaBUUKiB poOOTH 1 00paxyBaHHs pe3yJIbTaTiB BUMIPIOBAHHS
O0aanHanHs: KiHOGOTOOO aTHAHHS,



1. Teoperuyna yacTuHa
1. Sxi metoau peectparllii 610KIHEMAaTHYHHUX XapaKTEPUCTHK BU 3HAETE
2. SIke 3HaYeHHs1 OE3KOHTAKTHUX METOJIIB JOCHIHKEHHS 1 KOHTPOJIIO 32 CTAHOM PYXiB
3. SIkoi MpPHUHU BUKOPUCTOBYIOTH IUIIBKY P (POTO-, KIHO3HOMKaX

2. [IpakTHYHA YacTUHA

3aBnanHa 1. PospaxyBaru uactrory (f) 3iiomkm Oiry, KUIbKiCTh KajpiB 3a JgaHuUMHU: 1) dac
BimmToBXxyBaHHs npu Oiry 0,08 c; 2) yactora 3tiomku — 20 kazapis 3a 0,08 cekyHx (c).
3aBaannsa 2. O0UMCANTH JOBXKHUHY IUTIBKM, HEOOXiIZHOI JUIs peecTparii TppOoX OIrOBUX KpOKIB IpH
yacToTi 3ioMkH 200 KaapiB 3a CEKyH]ly, BUKOPUCTABIIA YMOBU: 1) yac ogHOT0 KpoKy aopiBHioe 0,3 ¢; 2)
JOBKMHA OfHOTO Kaapy 18 mm. Anroputm obGuucienHs: 1) OO0uuciauTh 4ac TproX OIrOBUX KpPOKiB, 2)
OOYHCITUTH KUIBKICTh KaapiB, HEOOXiTHUX Ui (ikcallii Tppox OIroBUX KpokKiB, 3) OOUHUCIUTH TOBKUHY
TUTIBKH
3aaannsa 3. CkIacTH cXeMy IHCTPYMEHTAJIbHHUX METOIB BUMIPIOBAHHS KIJIBbKICHUX XapaKTEPUCTHK
PYXiB.
3aaanns 4. Cknactu OJ0K-CXeMy MPUCTPOIO JJI BUMIPIOBaHHS O10IMHAMIYHUX XapaKTEPUCTUK PYXiB
JFOIMHMU.
3aBaanns 5. Po3paxyBatu IUIAX, IKUI IPOHAECHUH TIJIOM Y PIBHO3MIHHOMY PYCI, SIKIIO HOTO

MOYaTKOBA MIBUAKICTh JopiBHIOBaNa 1M/C, a yac ctanoBuB 10 cek.

1.9. OcHoBHI cy4acHi MeTOIM J0CTiIKeHHs1 y OiomexaHiui

CyuacHa OiomMexaHiKa Ma€ JOCTaTHIM apceHal METOJIB TOCIIKEHHS JJOKOMOTOPHUX (PYHKIIIH, SIK B
CTaTHlli, TaK 1 B IWHAMIIll, IPUUYOMY BHBYAEIOTHCA HE TUIbKHM 30BHINIHS KapTHHA PyXy, a I MeXaHi3MU
VIIPaBIIiHHSA, KXUTT€3a0€3MEUSHHS OPTraHi3My, IO Ja€ MOKJIHMBICTh BHSBHUTH KOMIUIEKC HapaMeTpiB, IO
XapaKTepU3YIOTh pyxosuti 0opas. Y 1€ MOHATTS BKJIIOYEHI HEe TUIHKU 30BHIIIHI (MEXaHIYH1) IPOSBU PyXy
1 peaknii HaBKOJIMIIHHOI'O CEPEHOBUINA, a W YMOBH OpraHi3aiii YIpaBIiHHS pyXaMH, Yy3TODKCHa
JISUTBHICTh BCIX OpraHiB 1 cucrteM opra”izmy. OTpuMaHa B pe3ynbTaTi 0lOMEXaHIYHHMX JOCIIIKEHb
iHpopMalis € OCHOBOIO JJsi BH3HAueHHS HOpMU abo maroiyorii opraHizmy. lle mo3Boisie KiTbKICHO
BHU3HAUUTH CTYIIHb MOPYIICHHS JIOKOMOTOPHOT (DYHKIIIT IPH PI3HUX MATOJOTTYHMUX cTaHax. biomexaHiuHi
JOCTIKEHHSI JOCUTh IIMPOKO BUKOPHUCTOBYIOTHCSI HE TUIBKM B KJIIHIUHIA MEAMIMHI - (YHKI[IOHAJIbHA
J1arHOCTHKA, OPTOMEAis, TPaBMaToJIOTis, MPOTE3yBaHHs, aje 1 B CHOPTI, MPU PO3pOoOI PiI3HOMAHITHUX
aHTPONOMOP(PHUX MEXaHI3MIB - POOOTH, MaHINMYIATOPHU, TPEHAXXepU. Pe3ybTaTu BUKOPUCTOBYIOTh HPU
BUPINICHHI IHITNX MPUKJIATHUX 3a]1a4.

Mertonnyna 6a3a 610MeXaHIUHUX JAOCHIIKEHb MOCTIMHO BJIOCKOHAIIIOETHCS, BUKOPUCTOBYIOYHM HOBITHI
JOCSITHEHHS HAYKH, TEXHIKU. Memoou docniodxcenns biomexanixu, 10 OTpUMaIN HalOUIbIIE MOMUPEHHS
B ii MeOUYHOMY 3acToCcyBaHHI MokHa kiacudikyBatu: 1. Comamomempuuni - aHTPOTIOMETPIs,
¢dororpammerpisi, peHTrenorpadis; 2. Kinezionociyni — JOCIIKEHHS CUIIOBUX XapaKTEpUCTHK Tijia, HOTo
yacTuH; 3. Knimiuwi: ONTUYHI, TOTEHIIIOMETPUYHI, eleKTporoforpadis, TeH30MeTpis, ixHorpadis; 4.
Dizionoeiuni - KAIOPUMETPIsl, enekTpoMiorpadis, enekrpoeHuedanorpadis.

1.9.1. ComaToMeTpu4H 200 AaHTPONOMETPUYHI

[Tpu ximiHIYHOMY 1 G10MEXaHIYHOMY OOCTEKEHHSAX BUKOPHCTOBYIOTH BUMIPIOBaHHS Tila (Ip. — coma)
Ta foro yacTuH. Metoau aHTporoMeTpii (Ip. aHTPONOC — JIIOJIMHA) AO3BOJIAIOTH OTPUMATH 1H(OpMAILito
PO CcTaTeBl Ta BIKOBI XapaKTEpPUCTUKHU TiJla JIIOJUHHU, TPO OCOOIMBOCTI OyJOBH OMOPHO-PYXOBOTO
armapary B HOpMI 1 Iipu marosiorii. BaxxiuBumu € pocrt, Bara, 06xBaT Ta 00’ €M IpyAHOT KIIITKH, JOBXHUHA
KIHIIIBOK, TOJIOBU. 3a3BHWYail Mepe]l MPOBEICHHIM CHeIliaTbHUX 010MEXaHIYHUX JOCIIKEHb BUMIPIOIOThH
POCT Mali€HTa CTOSYM 1 CUJITYH, JOBKHUHY KIHIIIBOK, aMILTITYAY PyXiB y BEIMKHX cyriaobax. JlouisbHOM €
3aMajbOBKa JiarpaMM CTOSTHHS TiJIa SIK HOTO MPOEKIli Ha TOPU30HTAIbHY IUIOMIMHY OCIB CYTJI001B HUXKHIX
KIHIIBOK 1 Ta3y. L{e 1ae MOXIJIMBICTh CKJIACTH YSABJICHHS PO apXiTEKTOHIKY HUXKHIX KiHI[IBOK, BA3HAUYUTH
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BEJIMYMHY PO3BOPOTY BICIB CyrJIo0iB B MPOEKIii HAa TOPU3OHTAIBHY IUIOLIMHY, KyT PO3BOPOTY CTOII,
BIICTAHP MIDK BHYTPIIIHIMH TIOBEPXHSMH HIT Ha PI3HUX piBHAX. 11 IIbOTO BHUKOPUCTOBYIOTH
(doTorpaMMeTpur0 — OTpUMaHHS 1HpOpPMAIIii 3a JOOMOTo0 (hoToamapaTypu.

1.9.2. ®ororpamMeTpHYHi

Metox monsrae y TOMy, IO Tepel JIOAMHOK BCTAHOBIIOIOTH KaJPOBY PaMKy 3 CaHTUMETPOBHUMH
MOJUIKaMU TI0 TOPU3OHTAIBHUX 1 OJHIEI0 3 BEPTUKAIBHUX CTOpiH. Yepe3 cepenuHy paMKH HATATYIOTh
HUTKY, SIKa CIYXHUTh cXuiioM. @ororpadyroTs, 1 11 TpadiuHOro aHaii3y BUTOTOBIISIOTH (DOTO3HIMKH, HA
SKUX BHUMIPIOIOTh BIJICTaHb Yy CaHTHUMETpax MDK IEpeIHbOBEPXHIMU OCTIOKAMHU Ta3a, HaXWJ CTETOH
BITHOCHO aHATOMIYHMX BICIB BiJIHOCHO BEPTHKAIi, BiJICTAHb MK LIEHTPAaMH KOJIHHHX CYyTJIO0iB, HaXHJI
TOMUIOK IO aHATOMIYHHM BiCSIM, BIJICTAaHb MK IIEHTpaMH OMopH crom. Lleli MeTon mae MOXIHBICTH
BHU3HAYUTU BIKOBI OCOOJIMBOCTI CXEMH MOOYAOBH OIOPHO-PYXOBOTO amapaTy B HOPMi i IpHU Pi3HUX
MaTOJIOTTYHUX CTaHax. PI3HOBHIIOM ITbOTO METOJIa € METOJl ONMUYHOI KOMN tTomepHoi momoecpaii, Konu
MOXKHa BHUSBUTH Ki()OCKOJIIO3 TpPyIHOTO BiAALTy, ab0 Timepiaopao3 MOMEepeKoBOro Bimmiry, abo
BHCTYIAI04l KPHJIONO110H1 JIOTIATKH.

Jlo aHTpOIMOMETPUYHOTO METOIy 300py 1 aHami3zy iH(opMallii BiTHOCUTHCS CIIOCIO BUBYCHHS CXCMH
CTaHy, OyJIOBHM ONOPHO-PYXOBOTO amapaTy y BUIUIAJI Tak 3BaHOI ¢homoepammempii — dotorpadiyHoro
300pakeHHs Tija npu crosHHi. OOCTe)KYBaHOMY MPOMOHYIOTh MPUHHITH TPUPOAHY, HAHOLIBII 3BUYHY,
3pyuHY JUIsl HBOTO TI03Yy CTOSTHHS 1 poTorpadyroTh.

1.9.3. OnTnyHa komn'rvTepHa ToMorpadist

Lle cyuacHuit MeTO/ 3 BUKOPUCTAHHSIM KOMIT IOTEPHOT TEXHIKH 3 OTPUMaHHAM crepeodororpadii Tina
JOCIIKYBAHOTOY TIEBHUX, 00paHux koopauHarax. (Puc.3).
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Puc. 3. Crepeodororpammerpisi 3 yasBHuM Oa3ucom. ['eomerpuuna moaenanb crepeodororpadii.
Koopaunaru ¢ikcoBanoi Toukn: X =90, Y =112, Z = -24 mm.

Lleit MmeTo1 1a€ MOXKIIMBICTH OTPUMATH BAXIIUBY 1H()OPMAILIIO PO 2eomempito mac Tija JIOJUHH, a00
HOro 4acTHH, PO OCOOJIMBOCTI Ta MopylieHHs noctaBu. el cydacHuii 1 HAUTOUHIIINI METOJ 103BOJISE
KIUJTBKICHO, 3 BUCOKOIO TOYHICTIO BU3HAYUTH KOOPAMHATU OyJb-SKOi aHATOMIYHOI TOYKM MOBEPXHI Tifa.
Tpusainicte 00cTeXEeHHS TpUBA€E 1 - 2 XBUIMHU, TOMY L€l METOJ] 3 YCIIXOM 3aCTOCOBY€ETHCS JUIsl MACOBUX
JOCIIIKEHD.

1.9.4. Kine3iosoriuni Mmeroau

Metox 3acHOBaHMI Ha OTPUMAaHHI PE3yJbTATIB JOCIIKEHHs PYXiB, 30KpeMa IiIeCHpSIMOBaHUX, a0o
JIOKOMOYili, 32 TOTIOMOTOI0 ONTHYHUX METO[IB, sIK1 3a0€3MedyloTh KOMIUIEKCHY PeecTpalito Oyb-sKoi
KUTBKOCTI TOYOK Ti1a JIIOJMHM Ta 30BHIIIHBOT OOCTAaHOBKM IIOJI0 MPOCTOPOBO-YACOBOT KOOPAMHATHOI
CITKM 1 JarTh iH(opMarlio mpo KiHeMaTuky (rp. Kinematos — pyx) HOCHTIDKyBaHUX TOYOK y dopmi,
3py4Hii Ui MaremMaTuyHoOro asamizy. OTe pyx XapaKTepU3yeThCsl MMEBHUMHM KiHEMaTHYHUMH,
JUHAMIYHUMH, YaCOBUMH 1 IPOCTOPOBUMH 3HAUYE€HHSAMHU. Besl X CyKymHICTD - 1ie OloMeXaHIYHUN MpOsB
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pyxoBoro o0Opa3y, skuil (popMyeTbCs Ui KOKHOT KOHKPETHOI JIOAMHU B TEPiof MOCTHATAJIHLHOTO
OHTOTEHETUYHOTO PO3BUTKY 1 3a3Ha€ BIKOBUX 3MiH. BOHM 3anexarh BiJ CTaHy PO3BUTKY PYXOBOTO
aHaJi3aTopa B 3aJIeXKHOCTI BiJ] BIKy Ta YMOB (DYHKIIIOHYBaHHSI )KUTTE3a0€3MEUYIOYNX CUCTEM OpraHi3My.

O1xe, peecTpallis KIHE310JIOTIYHUX TTapaMeTPiB PyXy € HEOOXITHOIO JIJIsi HOTO XapaKTePUCTUKH, 1 IPU
MOPYUICHHAX (QYHKIIT OMOPHO-PYXOBOTO amapary, i mpu BUBYEHHI JIOKOMOIIi# crioprcmena. Lleit meTon
JI03BOJISIE OTPUMATH HAMOLIBII JOCTOBIPHI BIJOMOCTI PO PYXH, TOOTO KIHEMAaTHUHI XapaKTEPUCTUKH, SIKI
OTPUMYIOTh 3a JIONIOMOTOIO aHaji3y pe3yibTaTiB (OTO3HOMKHM pYXiB Tida, 3 SKOTO MOXe OyTH
MOYEPITHYTO MAKCUMAJIbHY KIJIbKICTh BIIOMOCTEH MPO XiJ1 3HATOTO PyXY.

YacTHHOIO 1ILOTO METOMA € yukiocpagisa (Bif Tp. MUK — MOBTOPIOBAHICTh Ta TP. Tpado - MUcaTH) -
METOJ JOCIIKEHHS PyXIiB JIIOJAMHHM NUIIXOM IMOCHigoBHOro (ortorpadyBanHs (0 COTEHb pa3iB Ha
CEKYH/Yy) 3 BUKOPHCTAHHIM MITOK a00 JJAMITOYOK, YKPIIICHUX Ha PYXOMHX YaCTHHAX Tija.

Brnepmie dororpadysanns da3 pyxy Oymno 3ampornonoBano y 80-x pokax 19 cromiTrs dpaHIly3pKum
yuenuM E. Mape. 1liznime M. A. Bepnwmeun B 20-x pokax 20 CTONITTS yJOCKOHAJIUB 1 MOAU(DIKYBaB
Meroa nukiorpadii. Bin 3anmpomnonyBaB kimoyuxiozpaghito - 3MOMKY Ha TepecyBHY IUIiBKY. Ha ocHOBI
aHaJI3y MUKIIOTPAM - YUKI0SpAMMempii - IUIS psAy pyXiB Oyiau OTpHMaHi JaHi PO TPAEKTOPIIO OKPEMHUX
TOYOK Tija, MPO IIBHUIKOCTI 1 MPUCKOPEHHS PYXOMHX 4YacTHH Tija. lle mamo MOXIIMBICTE OOYHMCINTH
BEJIMYMHH CHJI, 10 OOYMOBIIOIOTH JaHWW pyX. Taki BiIOMOCTI CKJajli OCHOBY Cy4YacCHHX YSBICHBb IO
MPUHIUIY YIIPABIiHHS PyXaMH JIFOJIUHH, i1X BAKOPUCTOBYIOTh IIPU BUBYCHHI CHIOPTHBHUX PYXiB, PyXOBHX
MOPYIICHb.

HaiiGiap1 mpocTUM 1 4acTo BXKMBAHMM Ha TMPAKTHUINl BUAOM KIHO3HOMKH € ¢ghomoepammempis. s
3WOMKa SIBJISIE COOOI0 PEECTpallito PYXiB JIOJUHU 1 00'€KTIB HABKOJIMIIHBLOTO CEPEIOBHUINA B TUIOIIHHI,
NEepICHIUKYIISIPHIA ONTUYHINA oci amapary. [Ipu mpomy amapatr BCTaHOBIIOKTH Tak, 00 B HOro moui
30py 3HaXOJWIJIOCS Bce, IO Oy/e MiJIaHO BHBUEHHIO 1 MOJAIBIIOMY aHanizy. OTpuMaHi 3a JOMOMOTOIO
ONTHUYHHUX METOMAIB peecTpallii eKCIepuMEHTaIbHI JaHi MiIAar0ThCd MaTeMaTH4Hii oOpoOii. B skocTi
JAaTYMKiB, TaK 3BAaHUX 'CBITAMIMXCS TOYOK", IJII OTPHUMAaHHS KiHEMAaTHYHHX XapaKTEPUCTUK PYXiB
KIHI[IBOK 3aCTOCOBYIOTh MITKH a00 €NeKTPUYHI JIAMIOYKH, $KI YKPIIUIIOITh HA JOCIIHKYBaHUX
cyrnobax. CHopsiKeHHsT Maike HEBaromo, TOMY BOHO HE BHOCHUTH IOXHOKOBHX 3MiH B CTPYKTYPY
pyxoBoro ooOpa3y. OOUHUCIIEHHSI TPOCTOPOBHX KOOPIUHAT MPOBOIUTHCS 3a (HOpMyJaMH MaTEeMaTUIHOT
3aJIeKHOCTI MK TMPOCTOPOBHMH KOOpIMHATAMU TPUMIIIEHHS (B pasi, SKIIO 3HOMKa IPOBOJUTHCS B
1abopaTopHUX YMOBaX) 1 KOOPAHMHATAMU NEPCIIEKTUBHUX 300paKeHb.

KpiMm aHamiTUYHUX METOJIB, TEMEp 3HAWIILIN IMPOKE 3aCTOCYBAHHS PI3HI HOMoO2paghiuHi nputiomu,
3aCHOBaHI Ha BiIOMHUX TMOJIOKEHHAX TreoMeTpii. Homoepama, 3a TOTIOMOTOIO K01 3M1HCHIOETBCS 00poOKa
1301H(popMallil, ABIsIE COO0I0 @DYHKYIOHANbHY CImMKY 1 CIYXHUTb JUIsl OTPUMaHHS peajlbHUX (IIHCHUX)
KOOpauHAT (PiKCOBaHOI TOUKH HA CETMEHTI ab0 Cyryio01 KiHIiBKH.

1.9.5. EnekTpoMexaHiuHi MeTOaH

VY GloMexaHIYHUX AOCHIKEHHSIX IIMPOKOIro MOIKWPEHHs HaOyau, MOpsA] 3 ONTUYHUMHU 1 €JIEeKTPUYHI
MeToAM peectpalii pyxiB. Lle Mo)kHa MOSACHUTH B MepIIy 4Yepry THM, IO iH(popMallis, MpeaCTaBlIeHa Y
BUIJISI/II €JIEKTPUYHUX CUTHAJIB, € 3PY4HOIO JUIsi 0OpOOKM pajiio- Ta €IEKTPOHHUMH IpUIafaMHM, IO
MOJIETIIYE OTPUMaHHsA 1H(opMaIii y BUTIIAAlI €NIeKTpUYHUX cUrHaiiB. KpiM Toro, GUIBLIICTH MPOILIECIB,
110 MPOTIKAIOTh B JKMBUX OpraHi3Max, CyNpOBOJKYIOTbCSI PISHOMAaHITHUMH E€IEKTPUYHUMH SBUIIAMH.
[Tpu BUKOpPUCTaHHI €NEKTPUYHUX METOJIIB PEeCTpallil HEeIeKTPUUHUX BEIUYHMH, SKUMHU € KIHEMaTH4HI 1
JUHAMIYHI CKJIQJOB1 PyXY, 3aCTOCOBYIOTh BUMIPIOBAHHS Ta PEECTPALl0 KIHEMAaTHUHUX CKIIAJJOBUX PYXY
3a JIONIOMOTOI0 JIIHIHHUX NOMEHYiOMempuyHux Oamuyukié — YyTIMBUX HPUCTPOIB A0 €NeKTPUYHOI

AKTUBHOCTI Ms31B, TOUOK Ha IIKIPi 1 PO3MINIYIOTHCS HA HEOOX1THUX YaCTUHAX Tija, MO JEMOHCTPYE pHUC
4,



Puc.4. KinemaTu4Hi cxeMH MOTEHUiOMETPUYHMX JATYHUKIB JIJA BUMIPIOBAHHS aMILIITYIM PYXiB y
cyrjiodax HWKHIX KiHIiBOK. A - B IIcHedaaanropomy; b - y minrapannomy; B - y
TA30CTErHOBOMY, KOJIIHHOMY i TOMiJIKOBOCTOITHOMY CYyIJi00ax.

JlocimiUKeHHsT TUHAMIYHUX CKJIAJIOBUX PYXY 3AIHCHIOIOTH 32 JOMOMOTOIO MEH30MEeMmpudHux (2p.
MeH30C — MUCK) MemoOdié 3 BHUKOPHUCTAaHHSIM pIi3HHX TEH30/JaTYMKIB - JaTYMKH THUCKY. Bonu
3aCTOCOBYIOTHCS JIJIs BA3HAUEHHS BEPTUKAIBHUX CKJIAJOBHUX PEaKIlii onopu npu xoab0i (ixroepaghis) abo
s peectpamii crabimorpamm. BaximmBuM € MeTOn noodocpaghii - peecTparlisi yacy OINOpPH OKPEMHX
JUISTHOK CTOIMH IIPU XOb01 32 JOMIOMOTO0 ClielialbHUX AaTYUKIB, BMOHTOBAHUX Y MilomBY B3yTTs. Lle
JI03BOJISIE TOCTIINTHU a3y MOTePEMIHHOI OTIOPH HA TIpaBiit a00 JiBii HO3, IO MPEACTABICHO HA PHC.S.
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Puc.5. Crabdinorpama nonepeMiHHOro CTOSSHHSI HA Npasiii a0o JiBiil HO3I.

BaxnuBum € meron cmabinoepaghii - 00'eKTUBHMIA METOJ peecTpallii cTaHy Ta MPOEKIii 3arajJbHOro
[IEHTpa Mac Ha IUIOMIMHY OTOPH - BAXIUBHUI MapaMeTp MeXaHi3My IMiITPUMKHA BEPTUKAIBHOI CTIHKOI
no3u. 3a3BUYall peecTpylOTh IUIOUIY NepeMilleHHs 3aranpHoro ueHtpa mac (3LUM) B mpoekuii
TOPU30HTAJIBHOI IUIOIIMHMU, MOEIHAHOT 13 300paxeHHsIM cTonu. Ane iHdopmalis npo (QpyHKIIOHAIbHUN
CTaH OINOPHO-PYXOBOT'O amapaTy JIIOJAWHU 1 OlOMEXaHIYHMX MapaMeTpiB pyxXy HE MOXe JIOCUTh IOBHO
OXapaKTepu3yBaTH BECh KOMIUIEKC IPOLECIB, IO BiAOYBalOTBCA B OpraHi3Mi B YyMOBaxX pyXOBOIi
aKTUBHOCTI.

1.9.6. Kainiko-¢i3iosnoriuni MeTtoan pyHKIiOHATBHOI JiIaTHOCTUKHU

3 MeTOI0 BHUBYEHHS MEXaHI3MIB ynpaesninHa pyxamu, iXx eHeprosades3nedeHocTi B OloMeXaHIYHUX
JOCITIJKEHHSAX 3aCTOCOBYIOTH JIesKl (DI310JIOTIYHI METOJHU, SKI B TOEIHAHHI 31 CHeliaJbHUMU
010MeXaHIYHUMU J1al0Th MOKJIMBICTh IIMOLIE BUBUUTH Ipoliec GOpMyBaHHS pyXOBOTO HAaBUKY 1 peaxiii
opraniamy y peamizamito pyxy. ns mporo y cydacHiii OiomexaHilli, METUIIMHI BHUKOPHUCTOBYIOTH
Kapoioepaghito eHeprii, enexkmpoenyegpanozpadiro, enekmpomiocpaghitvo,  HenpsAMy Kaiopumempiro Ta
1HIII MeTOM (DYHKITIOHATBHOT 11aTHOCTUKH, 30KpEMa e1eKmpomiocpadiio, Kaiopumempiro.

1.9.7. KajiopumeTpisi ik NOKa3HUK eHepreTHYHUX QyHKIiH opra”izmy

Ile#i MeTom mM03BOJSIE BUMIPSATH KilbKicmb menia ab0 eHepeii, 10 BUBUIBHIOETHCS OPraHi3MOM B
IpoIeci pyXxoBOi KHUTTEAISIBHOCTI 1 EpexXoaAnuTh Oe3rnocepeHb0 B poOOTY - MEXaHi4HY, €JIEeKTPHUHY,
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6ioximiuHy. [IpH 1IbOMY BHBUIBHSETBCA JA€AKa KUIBKICTh TeIuia. Bee Temso, 1mo BiJIaeThCsl OPraHi3MoM,
Jla€ CyMy €HepreTHYHUX MePETBOPEHD 3a IEBHUI MPOMIXKOK Yacy.

KinbpKicTh BUALICHOTO TeIIa MOXe OyTH BU3HAYCHO 0E3MOCepeHbO B CHEIaNbHIN KalopuMEeTpUIHIN
Kamepi, B Ky MOMIIIAIOTh JTOCTIKyBaHOTO. Briepiie Taky kamepy nooynysaB B. B. [lawymin y 1880-
1886 pokax Ha kadenpi 3arampHOi maranorii BilickkoBo-menuunoi akagewmii. [Ipore B maHuii dyac
3aCTOCOBYETHCSI OUIBLI MPOCTUH METOJ HENpsAMOi KaJOpUMETpHUi, SKUN TMOoJIArae B JIOCIIKEHHI
JIETEHEBOTO Ta3000MiHY 1 HACTYITHOMY MEPEPAXYHKY KUTBKOCTI CIIO)KUTOTO KHCHIO HAa OJMHHMIIIO TETIOBOI
e”eprii. TeopeTnuHi OOrpyHTYBaHHS METOAY HENpPSMOi KaJlopuMeTpii 0a3yloTbcs HAa TOMY, LIO BCS
SHEepTid, sIKa BUBUIBHAETHCS B MPOIECI KUTTENISIBHOCTI JIOAMHHU, € PE3YJIbTaTOM PO3Maay (OKHCHEHHS)
KUPIB, OUIKIB 1 BYIJIEBOIIB. EKCIIepuMEHTaIbHO BCTAHOBJICHA CePEeHS KUIBKICTh TEIIa, 110 3BUILHAETHCS
IIPY OKMCHEHHI | T KOXHOT 13 3a3HadeHuX pedoBuH — xkupiB (38,94 kJlx, abo 9,3 kkai), 6inkiB (17,16
kJkx, a0 4,3 kkan) 1 ByriaeBoAiB (sk 1 OutkiB 17,6 xk/[x). BcTaHOBIIEHO TEMIOBHUIT €KBIBAJICHT KUCHIO TIPU
OKHMCHEHHI IUX pedyoBUH. EHepreTHuHi BUTPATH 310pOBOI JIOAMHU CKIAJAI0ThCA 3: 1) OCHOBHOT'O OOMIiHY,
2) mpupocTy OOMiIHY BHACHIZAOK crenudiyHO-IUHAMIYHOI Aii MPUHHATOI ki, 3) TmpUpOCTy OOMiHY B
pe3ynbTaTi M's130B01 poOOTH.

OcHosHUll 0OMIH CTaHOBUTHh HAWMEHIY 1HTEHCHUBHICTh NEPETBOPCHHS PEUYOBHUH, SIKI HEOOXITHI s
3a0e3neueHHs KUTTE3ATHOCTI. EHEPreTHYHO BiH BUPAXA€EThCS Y BEIMYMHAX TEIUIOMPOIYKINI B CTaHi
crokoro. OCHOBHUI OOMIH BH3HA4aeTbCs HE paHilie, HDK depe3 12-18 rogun micns npuilomy ixki, B
YMOBax IMOBHOTO M'SI30BOTO 1 ICUXIYHOTO CIIOKOIO, IPH TeMITepaTypi HaBKOJIUIIHBOTO moBiTps 18-20 C.

Haii6inpm nommpeHnM CydyacHUM METOJIOM HENpsMOi Kalopumerpii € memoo [lyenaca-Xondeua.
Cytp ioro momsirae B TOMY, IO BHNPOOYBaHWH IMXa€ aTMOC(QEPHUM IOBITPSIM, a BHUAWXYBaHI Tra3u
30MparoThCs B MIIIOK 3 TporyMoBaHoi TkaHuHu eMHIcTI0 100-150 5. KinbKicTh MOBITPS, 1110 BUAUXAETHCS
3a TEBHUH Yac BUMIPIOETHCS TaK 3BAaHMMHU Ta30BHMHU TOJUHAMHM, a SIKICHHHM CKJIaJ JOCHIKYETHCS B
CHemiaJibHOMY TpuiaAl - ra3oaHanu3atop XomnaeHa. lle BaxmuBo 111 OiOMEXaHIKM JIET€HIB, BCi€i
JTUXaIbHOI CUCTEMH.

1.9.8. Eanextpomiorpadis

JUis BUBYEHHS [IsUIBHOCTI M'SI3iB B IpOLECI BHMKOHAHHS PYXOBOTO aKTa BHUKOPHUCTOBYETHCS
enekrpomiorpadis. e B 1884 porti H. E. Beedencbkuii oOnucaB AOCBIJ MPOCITYXOBYBaHHS MOTCHINAJIB
Il M's3iB IIOAMHM 3a Jormomoror Tenedona, a B 1907 poui HiMmenwskuii ¢isiomor H. Piper Bmepime
3apeecTpyBaB iX 3a JOMOMOIOK CTPYHHOTro rajgbBaHoMeTpa. OjHaK NPaKTUYHY 3HAYUMICTH
enexkTpomiorpadiydi gochimkeHHs npuabamu gume 3 30-x pokiB XX CTOMTTSA IMICHs CTBOPEHHS
CHellaJIbHUX MiICUIIOBayYiB O10MOTEHIIaliB 1 3aCTOCYBAaHHS KOHIIEHTPUYHUX TOJYAaCTUX EJIEKTPOJIIB.
BoHu 103BONMMIM HE TIABKU JOCHIIKYBAaTH (DYHKLIIO PyXOBOi OJUHMII, a i po3mudpyBaTH 3HAUYEHHS
KOMIIOHEHTIB  enekTtpoMiorpamu  (EMI), 3HaTOi  Hamkipuumu  enekTpoaamu.  OTpUMaHHS
eJIEKTPOMIOrpaMH 3JIIHCHIOETBCS JIBOMA CIOCOOaMH — 3a JIOMOMOTIOI0 HAIIKIPHUX a00 ToJI4acTUX
enekTpoiiB. Lle mo3Bossie BUOIPKOBO peecTpyBaTH aKTUBHICTH OJIHIET PYXOBOI OAMHUII. 3aCTOCYBaHHS
HAIIKIpHOTO OIMOJIPHOTO BiABEJIEHHS 3 MIKEJIEKTPOJHOIO BIACTaHHIO 20-25 MM J03BOJISIE PEECTPYBATH
CyMapHY aKTUBHICTh 0ararbOX pyXOBHX OJMHHIIb.

Po3BuTok enexktpomiorpadii MpuBiB 10 MOSIBM CHELialdbHOI Trayy3i KIIHIYHOI enekmpoghizionozii -
KAiHIYHOI enekmpomiocpachii. BoHa 3HalIIIIa IUPOKE 3aCTOCYBAaHHS y HEPBOBIH Ta XipypriuHiil KiIiHIKaXx,
B opTomeaii 1 MpoTe3yBaHHI, y KIiHIYHIA Ta cHopTUBHIA OiomexaHili. B octanHi poku o0nacth
3aCTOCYBaHHS METOAY enekTpomiorpadii iCTOTHO pO3MIMPUBCS 32 PaxXyHOK BUKOPHUCTAHHS
6ionoTeHIialiB M'sI31B B SIKOCTI TIOKa3HHUKA B CHCTEMax a/IallTUBHOTO PEryJIIOBAHHS M'SI30BOTO TOHYCY.

1.9.9. Kainiuuna oiomexanika

Kniniyna (Meauuna) 6ioMexaHiKa € CKJIaJ0BOI0 YaCTUHOK MEIUYHUX HayK: OPTOIEii, TPaBMaTOJIOT ],
poTe3yBaHHs, peaduniToyorii - JiKyBaJbHOI (i3KylIbTypH, memiarpii, (isiosorii Ta Oaratbox IHIIMX
HanpsmiB. KiiHiyHa OloMexaHika - HayKOBUI HaIlpsIMOK, B IKOMY 3 MO3UI1H MEXaHIKH 1 3arajabHOi Teopii
YIIPaBIIiHHS 32 JOMOMOIOI0 CHEIialli30BaHUX METOJIB JOCIHIIKEHHS BHBYAETbCS PYXOBa AKTHUBHICTD
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JIOVUHU B HOPMI Ta marajiorii. Y Hill BUIUICHO OCHOBHI KJIACUYHI PO3ILUIH: OiOMEXAHIKA HOPMATbHOL i
namano2iyHoi x00bou. OiOMexaHiKa CKelemHux mpaem, OIOMeXaHiKa Bequxux cyenoois, Oiomexauixka
Xpebma, biomexanika cmoniu.

Kpim 1iboro copmyBanucs HOBI HaNpsMH AOCTIIDKEHB: 1) x00b0a ato0unu - HITOTEHETUYHO JABHS,
n00pe aBTOMATH30BaHA 1 MUKJIIYHA JOKOMOYisl y 3MIHCHEHHI SKOi MPUIUMA€E Y4acTh BECh OIIOPHO-PYXOBUI
amapar. L{e 1ae MOXIUBICTH TOCTIAUTH QYHKIIO OyIb-SIKUX HOTO BiIIUTIB, BKIIOYAIOUN BEPXHI KIHIIIBKU
1 xpeberT; 2) ocHosHa cmilika - TIOJIOKEHHSI 1 TIEPEMIllleHHs 3arajibHOrO IICHTpa Macu TiIa NMpPU CTOSHHI
00CTe)XyBaHOTO Ha CHELiaNbHIM IIaThopMi - MeTox cmabinomempii. 3) cmamuyHi RONONCEHHS -
iHpopMalist TPO KiHIEBI MOJOXKEHHS, O03BOJISAE OIIIHUTH B3a€MOPO3TAIYBAaHHS CETMEHTIB Tija 1
BU3HAYUTU aMIUTITyny pyxiB. Hanpuknan, ominka ¢gopmu XxpeOTa HMPOBOIAMTHCS B TPHOX MIOUUHAX -
¢ponmanvhiu, cacumanvuil, copuzonmanvuit. ONMIHIOETHCS HAXWI Ta3a B CariTabHIA Ta (POHTANBHIN
IJIOIIMHAX, HAXWJI Mepeaiedd y GgpoHTaabHii tionuHi. CIiBBIHOIIEHHS Ta30BOTO 1 IJICYOBOTO Tosica
OLIIHIOETHCS y (PPOHTANBHIN 1 TOPU3OHTAIBHIN momuHax. KpimM Toro, y ¢poHTanbHINi miommHi Tpeda
OLIIHUTH HAXWJI HAAIIIEUY 00 Ta3a, a B TOPU3OHTAIBHIN - PO3BOPOT HAIUICYY 100 Ta3a.

BaxxnuBuM CcydacHUM HampsMOM JOCHTIDKEHb 1 1X MPAKTUYHUM 3aCTOCYBAaHHSIM € CTBOPEHHS
enoockenemy moounu. lle wmrydnwii soemiwmniti ckenem (rp. sceleton — BucyineHuil), sSKuii 37aTeH
OaraTopa3zoBO 30UTBIIMTH CUJIOBI SKOCTI JIFOJWHU Ta MOJIIIIUTH ii MEXaHiIuHI BIacTUBOCTI. Lle BaxImBO
pU BUKOHAaHHI HAATO BaXKUX (I3UYHUX i — TEPEHECEHHS TSKKOCTEH, poOOTa y HECHPHUSTIMBHX
YMOBax Ta MOT0 BUKOPUCTAHHSA Y JIKYBTbHUX IIJISIX, IPHA TPaBMaXx.

Haii6inpm indpopmatuBHUMH Yy cydacHiii Oiomexadiui €: 1) nooomempisi - BUMIPIOBAaHHS YaCOBUX
XapaKTePUCTHK KPOKIB, PYXiB; 2) coHiomempis - BAMIPIOBaHHS KYTiB Yy KIHEMATUYHUX XapPaKTEPUCTUKAX
pyXxiB y cyrinobax; 3) OJunamomempis - peecTpailis CHIOBOI peakifii omopu; 4) enexkpomioepagis -
peecTpallisi MOBEpXHEBOI €IEKTPHYHOI aKTHBHOCTI M’sI31B; 5) Cmabinomempis - peecTpaiis CTaTHYHOTO
MIOJIOXKEHHS 1 PyXiB 3arajibHOTO IIEHTPY THCKY TiJIa HA TUIOIIMHY OIOPH IPHU CTOSIHHI.

IIpakTuuna podora Ne4.
Tema: OcHOBHI cyyacHi MeTOaH JOCJTiIZKEHHS PyXiB
MerTa: oraHyBaTH Ta 3aCBOITH OCHOBHI Cy4acHI METOAM JOCIIJKEHHS PYXiB

Oo0aannanns: iHQopMalliiiHi JaH1 IPO Cy4acHI METOIU AOCTIIKEHHS PyXiB

1. Teopernuna yacTuHa

—

YumM € pyxoBuit o6paz?

SIki HOBITH1 JOCATHEHHS HAyKH, TEXHIKU CKJIa[Ial0Th OCHOBY Cy4YaCHUX METO/IIB
IOCHIKEHHS O10MEXaHIKHU?

1o Take comatomeTpis, ii MeTonn?

SKUM METOJIOM JTOCTIKYIOTh OYJIOBY OTIOPHO-PYXOBOTO arnapary?

SAxuit MeTo 1ae BaxIIMBY 1H(POPMAIiO [TPO TEOMETPII0 Mac Tijia JIOJUHU?
Ilo Take KiHE310JOTIYHI METOIH, TX CKIag0Bi?

SIki MeToIn JOCTIKEHHS CKIIAal0Th (PYHKI[IOHAIBHY J1arHOCTUKY?

SIke 3HaUEHHS KaJIOpUMETPii?

. SIkwif 3MICT, 3HaYEHHS KIJIHIYHOI eJeKTpoMiorpadii?

10 SIki OCHOBHI KJIACUYHI PO3JLUIH Y KIIHIYHIN OlomMexaHiIi?

11. SIki HOBI HaPSIMU JOCTIIKEHb c(hOpMyBaIKCs Y HOBITHIM OlomexaHimi?

N

© PN O AW

2. [IpakTH4YHa YacTHHA
3ananns 1. CkiacTu cxeMy HOBHX OCHOBHHX PO3JILTIB CydacHOi Oi0MeXaHIKu
3apaanns 2. OxapakTepru3yBaTH HOBI HAIPSIMU JAOCTIKEHh O10MEXaHIKH
3aBaannsa 3. OxapakTepu3yBaT HailOLIbII HPOPMATUBHI HANIPSIMU JOCIIJDKEHb y CydacHii GioMexaHilli,
BKa3aBIIM 1X 3MICT.
3po0iTh BUCHOBKH 10 KOKHOMY 3aB/JIAHHIO
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1.10. CACTEMHU KOOPAUHAT Y BIOMEXAHIYHUX
XAPAKTEPUCTHKAX PYXIB JIIOJJUHHN

Pyx - 11e 3MiHa MOJOXKEHHS TUJIa y MPOCTOPI Ta Yaci MO0 1HIIMX TUT - BUOPAHOI CUCTEMH BIIUTIKY 3
wmHoM Yacy. [TonoxxeHHs OyIb-IK0i TOUKH Tijia Ha Oy1b-SKil JiHii, TUIOIMHI Ta Y TPOCTOPi BU3HAYAIOTH
BIINIOBIZIHO OJIHUM, JIBOMA i TpPhOMa YHCIaMH - KOOpAMHATaMu (JIaT. co, CUM — pa3om, jat. ordinatus —
BriopsiakoBanicts) X,Y,Z — cuctema koopauHart. lle uncna ski XapakTepu3ylOTh MOJIO0KEHHS TOYKU Ha
IJIOMMHI, a00 Ha TOBEpPXHI  Tia y mpocTtopi. [l BU3HAaYEHHS KOOpPAWHAT OyIb-SKOi TOYKH
JOCTIKYBAaHUX MTPOCTOPOBUX (hiryp OiomaHKu HEOOX1THO 3aCTOCOBYBATH TPH YUCIIOBI OCi: X
(abcumca), Y (opauHaTa) Ta Z (arurikara), sKi MOYMHAKOTHCS 3 TOYKH BIUIIKY — HY/IbOBOI ToukH (0), y
AKi BOHM NEpeTHHAIOThCS. [IOHATTSA Mpo CHUCTeMy KOOpAMHAT MEPLIMM 3alpONOHYBaB (hpaHIy3ChKUI
BUueHUU — ¢i3UK, Marematuk, (inocod Pene [exapm. [lekapmosa cucmema KOOPAWHAT Ha TLIONIMHI
CKJIQJIA€ThCSL 3 JIBOX B3a€EMHO MEpHEHAMKYISpHHX ocedl — abcuucu (0X) ta opmmnartu (0V), ski
YTBOPIOIOTH aginny abo 3aeanvry cucmemy. HynboBa Touka nepetuty (0) Ha3uBa€eTbCs noJroc.

VY 3B'3Ky 3 THM, IO TMOJOXKEHHS Tijia JIOJUHHU y OyAb-KHi MOMEHT 4acy MO)XKHAa BH3HAYUTH 3a
KOOp/AMHAaTaMU MOT0 TOYOK, TO HallBa)kJMBIIIE 3aBJaHHSA 010MEXaHIYHOI'O aHalli3y 3BOJUTHCS /10 TOTO,
mo0 3HAUTH KOOPAWHATH TOYOK Tijla y Oyab-skuii MOMeHT yacy. KoopaunHaTHHMiA MeTOn mae 3MOry
BHU3HAUWTH TMOJIOKEHHSI HA IUIOMIMHI i y MIPOCTOpI HE TIIbKA OKPEMHUX TOYOK, aje W pi3HHX JIiHINA Ta Mo-
BEPXOHb, KOTPUMH MOXXYTh OyTH, 30KpeMa, OKPECICHHS YacTUH TiJia, ITOBEPXHI 00JINYYS, KIHIIIBOK TOIIIO.
VYci mi mnocki abo mpocTopoBi (irypu MoOKyTh OyTH 3aJaHi 3a JIOMOMOTOK 4ucesl ad0 YHCIOBHX
CIIBBiIHOIIEHB, HAJ KOTPUMHU MO’KHA BUKOHYBATH MTPAKTUYHO OyIb-sKi MaTeMaTH4HI OTeparii.

Jns toro mo® BHU3HAUUTH pyX TiTa, HEOOXIAHO 3HATH Horo mepemimieHHs. [lepemimneHHs Tina, K
MaTepialibHOI TOYKHM 1€ CIIPSIMOBAHUI BiIPI30K MPSMOI, 110 3'€JHYE IMOYATKOBE MOJIOKEHHS Tijia 3 HOro
HAaCTYIIHUM MOJIOKEHHSM. llepemillleHHs TOYKM 3aJa€ HampsM, SKUH Ha3UBA€ETbCS BEKMOPOM
nepemiujeHHs.

[Tpu BUBYEHHI PYXiB Tija Ba)JIMBO 3HATH SIK MiHIMYM B BEJIMYMHU — JOBKHMHA KOTO MEpEeMilIeHHS 1
4ac, MPOTArOM SIKOTO Iie nepemiieHHs BinOynocs. Jopxkuna nepemimienns (L,l) i wac () Bupaxarotbcs
MEeBHUMHU YHCIAMH 1 XapaKTepU3yIOTh MEXaHIYHHM cTaH 1 pyxoBi ¢yHKuii Tina. Ilepm Hixk pobutn
OloMexaHIYHUN aHami3, CI1J BUMIPSATH LI XapakTepucTUKU. Jljig TOro mod JOCHIIUTH PyXH JHOAUHH,
BUMIPIOIOTh KUJIBKICHI NMOKa3HUKHM MEXaHIYHOI'O CTaHy 1 MOKa3HUKU pyXoBOi (QyHKII ii TiMa Ta caMux
PYXIiB — 1I€ OiomexaHiyni xapakmepucmuky Tia. Lle OCHOBHI MipH MEXaHIYHOTO CTaHy 010CHUCTEMH Ta ii
3MIHU — nogedinku. Mexaniynuti cman 1 TIOBEIIHKA KOXKHOI 01070T1YHOI CHCTEMM, TUM OiIbIIE TaKOi
CKJIaJIHOT, SIK TLJI0 JIFOJAWHHU, B1IPI3HAETHCS 3MIHHUM XapaKTepOM, TOMY XapaKTepUCTUKH, 10 OMUCYIOTH ii
CTaH, Ha3MBAaIOTbCS HE MEXaHIYHMMHM, a OlomexaHiuHUMH. Ll cyTTeBa 0COONMBICTB Jja€ 3MOTry IpH
BHUBUYEHHI BpaxoByBaTH 010JI0T1YHY cHeludiKy pyXiB TiIa JIFOJAWHU SK HITICHOI O10J0T1YHOT CHCTEMH.

Ha npakTtuili BUKOPHCTOBYIOTh OiOMEXaHIYHI XapaKTEPUCTUKU ABOX THUIIIB — SKICHI Ta KUIbKICHI.
SIKiCHI XapaKTEpUCTUKH J1al0Th 3MOTY PO3PI3HIATH PyXH, IPUHIIUMIIOBO Pi3HI 32 TUIIAMH, BUJIaMH, OioMexa-
HIYHUMH 3aKOHOMIPHOCTSIMH, IPUHLUIIAMH [TOOYIOBH Ta OCOOIMBOCTAMU BUKOHAHHS. Hampukiaza skicHO
PI3HI munu pyxig: pyxu HABKOJO 8iCi Ta JTOKOMOMOPHI pyxu - IpsiMoiiHiiHI. KiTbKiCHI XapaKTepUCTUKHI
Jal0Th 3MOTY PO3PI3HATH Ta CIIBCTABISITH PYXH BCEpPEIMHI KOXKHOTO iX THIy, BUAy Tomo. L{i xapakx-
TEPUCTUKM BHUKOPHCTOBYIOTh HaWyacTillle JuIsi MOPIBHSHHS 3pa3KiB OJHUX 1 TUX CaMUX pYyXiB, aye
BUKOHYBAaHHUX pi3HUMH oco0amMu. BUMipIoBaHHS KUTbKICHUX XapaKTEPUCTHK TaKUX PYXiB Ja€ 00'€KTUBHY
MO>KJIUBICTh TOPIBHIOBATH SIKICTh BUKOHABUOI JiSJIBHOCTI Ta BU3HAYUTH PIBEHb PYXOBOi MalCTepHOCTI
BUKOHABIIB. KinbKicHi Xapakxmepucmuku pyxié Tijla JIOAUHA METOAMYHO 3PYYHO PO3JIUIMTH Ha JBa
OCHOBHUX BUJIU - OiOKiHeMamuyHi ma 0i00UHAMIYHI.

Kinemamuxa — 1ie po3ainl MeXaHIKM, II0 BUBYAE MEXaHIYHI pyxH OyIb-SKHX MaTepiajJbHUX TUI y
MPUPO/L — BiJ TaJIaKTHK, 31pOK 0 MAaIIMH-MEXaHi3MiB, aTOMIB. PyXu Tij y KiHeMaTHIll BUBYAIOThCs 0Oe3
ypaxyBaHHS iXHBOI IHEPTHOCTI Ta Iit0uux cuil. Kinemamuxa - e eeomempis pyxis. IIoHATTS Kinemamuku
PYXié BKJIIOYa€ B OCHOBHOMY CIOCOOM BHUMIPIOBaHHS MOJIOXKEHHS TiJIa y MPOCTOpl MIOJO0 IHIIMX TLT 3
WIMHOM Yacy. OCHOBHUM UYMHHHKOM KiHEMAaTHKHM Ta OlOKIHEMAaTHUKU € MOHATTS MpO pyX. 3MiHA PyXy



BiIOYBa€THCS Y MPOCTOPI, a MPOCTIP OMUCYETHCS y TIEBHUX CUCTEMaXx BIIUIIKY - KoopouHamax. Y MOBHUHN
MPOCTIp MOAUISIOTH HA YACTUHU — K8aOpaxnmu, K1 B 3aJI€KHOCTI BiJl CHCTEMH KOOPJIWHAT MOAUISIOTH HA
NPSAMOKYMHI, KOCOKYmMHI, cghepuuyni Ta iHIIL. PO3PI3HAIOTE KOOpOuHamu NIOWUHHI Ta NPOCMOPOBL:
IJIOIIMHHI Tal0Th 3MOTY BiJIOOpaXkaTh MTOJIOYKEHHS TOYKH Ha TUIOIIUHI, @ TIPOCTOPOBI - y MPOCTOPI.

BuBueHHs pyxiB 0iOMEXaHIYHOI CHCTEMHU TiJia JIIOJUHU HAI3BHUYAHO yTpPYyTHEHE 4epe3 CKIAIHE
MIPOCTOPOBE PO3TALITYBAHHS i YMCIEHHUX YaCTUH y pi3HI MOMEHTH uacy. Pyx Oynap-ikoi TOYKH Tija
JIFOJAMHU TUTBKHM TOJI CIIiJ] BBXKATH BCTAHOBJIEHUM, KOJIM CIOCIO BU3HAUEHHS ii MONOKEHHS y Oyab-saKuii
MOMEHT 4Yacy, y Oynp-AKiid IUIONIMHI TPOCTOPY Bimomi. Y OloMexaHilll ICHYIOTh JBa CIOCOOH
MO/ICJIFOBAHHS TiJIa JIIOMHU: TIEPIIU - YSIBUTH ii TiJI0, HABITH HAJIMIPHO CKJIAXKHE, SIK MaTepiaJIbHy TOUKY
1 Ipyruii - ysIBUTH TLJIO JIIOJUHU K cucmemy mamepianibHux mo4ok. Tija0 JIIOJWHU MOXHA YSIBUTH SIK
MaTepiaibHy TOYKY, SKIIO TPH JOCIIPKEHHI HOro po3MipaMM MOKHA 3HEXTYBAaTH, MPUITYCKAIOUU
OJIHOYACHO, IO Yy MaTepiajbHIA TOYIl CKOHIIEHTPOBaHA BCSA Maca ii Tuma. SIKIO Mpu BHBYEHHI PYXiB
po3MipaMH Tijla He MOKHA 3HEXTYBATH, TO BOHO NMPUHMAETHCA K CHCTEMa MAaTEPiaIbHUX TOYOK 1 MOXKeE
Oyt rpadivHo 300pakeHe Y BUIIIsIII O10KIHEMATHIHOT CXEMH.

IcHyrOTH TPH cnocobu eusHauenHs pyxig Tina IIOJUHA SK MaTepialbHOI TOYKH: APUPOOHUL,
KoopOunamuuii Ta éekmoprui. IIpy 1bOMy BUKOPHUCTOBYIOTH TaKi KIHEMaTHUHI XapaKmepucmuxu pyxy,
SIK MpPAECKMOopisi, WeUOKICMb, NPUCKOPEHHS, SIKI BU3HAYAIOTh 6UOU PYXi6 TOUKHU - NPIMOMIHIUHI, KPUBOII-
HIUHI.

KoopnuHatHuii crioci® MoJENIOBaHHS JO3BOJISE OTPUMATH OUIBII TOBHE YSBICHHS NPO pyX Tiia
TIOOUHY. BU3HAYUTH TONOKEHHS Tijla JIOAMHU Y MPOCTOPi, 3aCTOCOBYIOUM ILied CIocid, o3Hayae
BCTAaHOBUTH MiCIIe HOTO TOYOK Y MPOCTOPi BITHOCHO OOpaHOi CHCTEMH KOOPIMHAT 3 YpaxyBaHHSIM Yacy.
Opnak 1 npoOieMa YCKIAQAHIOETbCS TUM, IO 0I0laHKU, TOOTO PyXOMi YAaCTUHU Tila — GEPXHI, HUICHI
KiHyi6Ku, 207106a. X 9aCTHHM PyXOBOi CHCTEMH MEPEeMIllyIOThCS 33 BIACHUMM TPACKTOPIAMH i 3aiMaloTh
y MPOCTOPI MEBHE MICIIE BIATHOCHO YChOTO Tija.

[Ipy BUBYEHHI CHOPTUBHOI TEXHIKH, TPYIOBHUX MPOIECIB Ta YNPABIiHHSI HUMH YacTO BHHHKAE
HEOOXIHICTh BU3HAUUTH HE CTIJIBKU MOJOKEHHS YChOTO TiJia JIIOJAWHU y MPOCTOPI, CKIIbKU BiTHOCHE
B3a€MOPO3TATYBAaHHS OKPEMUX HOTO €JIEMEHTIB - OI0IAHOK.

3aKOHM MEXaHIKHM 3aCTOCOBYIOTH ISl O10MEXaHIKH TOJli, KOJU PyX Tijia JIOAUHU PO3TIISIA€THCS Y TaK
3BaHIi 1HepHiambHIN cuctemi koopawHaT. OCKIIBKM a0COJTIOTHO HEPYXOMOi CHCTEMH KOOPIAMHAT
MIPAKTUYHO HE iICHYE, TO 1HEPI[ialbHy KOOPJWHATHY CUCTEMY JUISl Tijia JIFOJUHUA MOXKHA BBa)XXaTH YMOBHO
HEPYXOMOIO CHCTEMOIO BIJUTIKY.

Cucrema 6101aHOK XpeOETHOTO CTOBMA JIIOJUHM y (POHTAIBHIM IUIOMIMHI Yy HOpMI BiAMOBiIa€e
HaIpsIMKYy 1CTUHHOT IPOCTOPOBOI BepTHKai. Bich cuMmeTpii mpoxoauTh uepe3 GpoHTalIbHY IUIOMIMHY Tijla
y JAUISHII MyINKa crepeay, M'STOro MmornepekoBOro xpedIs 33aay U NepeTHHae BEpTUKAIb y AUISHII
I'ATOTO TONEPEKOBOTr0 Xpedls. Y TOMy K MICII PO3TalllOBAHO 3arajlbHUM IIEHTP Mac Tija JIIOJUHU Y
BUMAJIKY, SIKIIO JIO/IMHA NIepedyBae y MOJOXKEeHH1 anmponomempuunoi cmiviku. Ll ainsHKa sBisie coboro
CBOEPIAHUI T€OMETPUYHHM IIEHTP CUMETPii OCHOBHUX Mac TU1a JIFOJMHU 1 BU3HAYa€ COMAaTHYHY CUCTEMY
koopauHart (Puc. 6.).
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Puc. 3.1. CoMmaTuyHa cucTeMa KoopauHart

Puc. 6. ComaTn4Ha cHcTeMa KOOPAHHAT

Axmo ¢irypa mroauHu TnepedyBae y 3aralibHONPUMHATOMY JJisi aHATOMIYHMX BHUMIPIOBaHb -
MOJIOKEHHI CTOSIYM, TO COMAaTHYHA CHUCTeMa KOOpAMHAT Oylne yMOBHO IHEPIIaJbHOK MPSIMOKYTHOIO
cucremoro. OKpiM HPSIMOKYTHOi J€KapTOBOi KOOPAMHATHOI CHUCTEMH MJii BHU3HAUYEHHS MPOCTOPOBUX
XapaKTePUCTHK TiJia JIIOAMHNA MOYKHA 3aCTOCOBYBATHU TaK 3BaHY KOCOKYMHY CUCIEMY KOOpOUHam, y SIKii
YHCIIOBI OCi MEPETHHAIOTHCS HE TUIBKH MiJ NpsAMUM KyToM. [Ipu HeoOXiAHOCTI BUKOPUCTOBYIOTH 1HII
CUCTeMH — einmuyHi, NOAAPHI, KPUBOTHILUHI, MAH2eHYIAIbHI T THIIII.

Jns po3B’si3aHHA MPAKTUYHHUX 3aBlIaHb, JOCHIDKEHHS PI3HOMAHITHUX MpobiemM y OiomexaHiri
BUKOPHUCTOBYIOTh pi3HI METOTOJH, 30KpeMa — CIOCTepEKEHHS, BHMIPIOBAaHHS, TIOPIBHAHHS, SIKi
CKJIa/Ial0Th OCHOBY 010MEXaHIYHOTO aHali3a.

3anuTtaHHs AJi CaMOIIePEeBIPKU

1. Ilo Take cucreMa KOOpJIUHAT, ii BUJIM Ta 3HAUEHHS y O10MEeXaHIUHUX XapaKTePUCTUKAX JIOJAUHU?
2. 1o Take BeKTOp?

3. Illo Take GioMexaHiIYHI XapaKTEPUCTHKH Tija?

4. IIlo Take moBeiHKA?

5. SIki OCHOBH1 BUAM PYyXIB Tija JIOJUHHU BH 3HA€TE, OXapaKTepusyiTe ix?

6. 1o Take aHTponoMeTpUYHa CTiHKa?

1.11. OcHoBH OioMeXaHiYHOrO aHAJI3y

Jns po3B'si3aHHS ALy KOHKPETHHMX 3aBJaHb Yy OloMeXxaHilll BHKOPHCTOBYIOTH pi3HI METOJH.
VYcyuacHiil OlomexaHill fK CUHTETUYHIM Hayli copmyBaBcsl BIacHUN crneuM(IUHUN OiomexaHiyHull
Memod JTOCHIDKEHHS, OCHOBOIO SIKOTO € Oiomexauiunuii ananiz, 0e3 SKOr0 HEMOXXIUBO PO3pOOUTH
XKOJIHOI e(EeKTUBHOI MporpamMM NIATOTOBKM JIIOJUHU 10 pO3B'sA3aHHS Oyab-KMX KOOPAMHALINHO
CKJIaJTHUX PYXOBHX 3aB/IaHb.

biomexaniunuii ananiz sBisie co000 OJIMH 13 COCOOIB TOCTIKEHHS PYyXOBO1 MIsITBHOCTI JitoauHu. Lle
e(pEeKTUBHUIA JIOTIYHUI MPUIHOM BHUBUEHHS CKJIaJHHUX 1 0araTOMIpHUX CHCTEM, 32 JIOTIOMOIOIO SIKOTO PYXH
JIFOIMHU HIOW PO3WICHOBYIOTHCS Ha CKJIAJIOBI YACTHUHU, K1 TOTIM JOCTIKYIOTHCS TUGEPEHITIHOBAHO TSI
011 TAMOOKOTO X Mi3HAHHS K €IUHOr0 LiToro. Pa3om 3 TuM GloMexaHIYHMIA aHali3 HE 3BOJAMTHCS 10
MPOCTOTO PO3WICHYBAHHS CKJIAAHUX O0'€KTIB, KOTpPl BHUBYAIOTHCSA, HA IXHI CKJIQJ0BI €JIIEMEHTH.
biomexaniuHuit aHaNi3 — I1€ TUIBKH [TOYAaTOK 00’ €KTUBHOTO JOCIIKEHHS pyXy. 3 HUM TICHO TIOB’I3aHHM
OiomexaHiuHull cunme3 — TIOETHAHHS PE3yJbTATIB JOCTIKEHHS PYXiB €JIEMEHTIB TiJla B €IMHE IIiJIe — pyX



Tina. Ile HeoOXiMHO IS MOJENIOBAHHS CKJIAJHUX CHCTEM PYXiB 3 METOI0 BUKOPUCTAHHS iX Yy PI3HHX
po3/i71ax METUIIMHK, €PrOHOMIKH Ta MPUKIATHOT TUIAKTUKHA PYyXOBOT AIsUTBHOCTI JIFOINHHU.

VY mpakTHli TeNarorivyHoi  AiSJBHOCTI  TpeHepa, yuuTens (Ii3KyJIbTypH 3piKa JOBOAUTHCS
BHKOPHUCTOBYBAaTH OilOMEXaHIYHUN aHaji3, BPaxXOBYIOUM II€BHI THIIM pPIBHOBArd TiJla CIIOPTCMEHA.
Haii0inpmuM iHTEpeCOM € BCTAHOBJIEHHsS CTyHeHs Horo cridkocti. st Toro mo0 po3B's3atu 1e
3aBJIaHHsI, BU3HAYAIOTh Kpumepii cmitikocmi. J10 OCHOBHUX KpPUTEPIiB CTIMKOCTI HaJIe)XaTh: BUCOTA PO3Ta-
[TYBaHHS 3arajbHOTO [IEHTPA MAaC TiJIa HaJ[ OMOPOIO; MicIle TPOXO/KEHHS JIiHI1 TSOKIHHS BiIHOCHO OTIOPH;
BEJIMYMHA HOro IUIOIII ONOPH; KYyTH CTIMKOCTI Tijia y PI3HUX IUIOLIMHAX IPOCTOPY, KOTPUHA BOHO 3aiiMac;
BIJIMOBIHI MM IJIOIMHAM MOMEHTH CTIMKOCTI Ta MEPEeKHJIHI MOMEHTH, a TaK0XX HOTo KOeQiIlieHT
cTilikocTi. Bu3HadeHHs ycixX IUX KpHUTEPiiB 000B'A3KOBE NMpU OIOMEXaHIYHOMY aHaji3l MOJOXKEHb TiJia
JIOAMHY, siKa repeOyBae y piBHOBa3zi. Jlo BCiX Ha3BaHMX KPUTEPIiB CIiJl AOAATH KPUTEPii, IO BAXKKO
MITAI0THCS KiITbKICHOMY aHalli3y, 30KpeMa CTYMiHb BIJIHOCHOI PyXOMOCTI O10JJaHOK Tija JIFOJIMHH,
0c00IMBOCTI (YHKIIOHYBAaHHS JKUTTEBO BAaXJIMBUX CHUCTEM OpraHi3My, IO OOCIYrOBYIOTH PYXOBY
CHUCTEMY Ta 3a0e3IeuyrTh BIJAMOBIAHI CHUJIOBI MOMJIMBOCTI M'S30BOI CHCTEMH, a TaKOX JEAKl IHIII
YHHHUKU.

VY biomexaniunomy amanizi pyxoBHX i HaHYacTIIIe OLIHIOETHCSA PyX HE TUIBKH OKPEMHX TOUOK,
ane i yciei cucTeMH TOYOK Tima. HalmpocTimmm pyxoM ychOro Tijia JIFOJUHH € MOCTyMadbHui pyX (yci
TOYKH TiJla IPU LbOMY MalOTh OJHAKOBI TpaekTopii). binbm ckinagHuMm € oOepraimbHUil pyx Tina (yci
TOYKH TiJIa TIPU IIbOMY OIMCYIOTH KOJIa PI3HOTO pajiyca, ajie MaloTh OJIHY 3arajibHy Bick oOepranHs). Llen
pPyX TakoX MOKe OyTH piBHOMIpHUM ab0 mepemMiHHUM. biokiHeMaTHYHHMM XapaKTePUCTUKAMH TaKOTO
pyXy € KyToBi mepemimieHHS (¢), KyToBa IIBHAKICTb (w) Ta KyroBe mnpuckopenas (a). Ilpu
o0epTanpbHOMY pYCi KO’KHA TOYKA Tija JIOJUHU OMUCYE KOJO 1 IPOXOAUTh BIAMOBIIHUN HUISX, BEJIMYHUHA
SIKOTO 32 OJUHHIIIO Yacy XapaKTepu3ye JiHINHY MBUAKICTH (V) JaHOT TOYKH, KOTpa TUM OilbIIa, 9YUM Ha
O1LbLIIH BiACTaH1 3HAXOAUTHCS Bl oci ooepranHs (). JIiHiiiHA MBUAKICTh TOYKH TiJIa NP JaHii KyTOBIH
IIBUJIKOCTI MIPSIMO MPOTIOpIIiiiHa i BiZiIcTaHi 10 leHTpa 00epTaHHA TiJa.

VY 6ioMexaHIYHOMY aHaJli31 BpaxOBYIOTh TaKi YMOBU PiBHOBArH, 3a SIKUX T1JIO JIFOAMHU HepeOyBae mij
niero He Tinbku BuacHoi Barm (P), ame i momaTtkoBoi mepekuaHoi cumm (P,,). BoHa Hamaraerscs
00EpHYTH TUIO JIFOJUHHU HABKOJIO SIKOICh OCi, LII0 YaCTO MPOXOAUThH Yepe3 ONOPHY IJIOLIMHY, Y TOH Yac sK
CWJIa BarW MPOTHIIE ii MEPeKUIHOMY BIUIMBY. Taki IMOJOXEHHS 4acTO CHOCTEPIraroThCs Y CIIOPTHUBHIM
00poTh01 Ta IHIIKUX BUIAX €IUHOOOPCTB, KOJIU CYHNEPHUKH CBOIMHU [ISIMU CIIELIaJbHO CTBOPIOIOTH TaKi
CHJIM, KOTP1 CIIPSIMOBaHI Ha Te, 00 MEPEKUHYTH OJMH OJHOTO Ha KUJIUM a00 pUHT. MOMEHT Takoi CUIn
BIZIHOCHO OC1 MOYKIIMBOIO OOEpPTaHHS HA3UBAETBCA nepeKuoHum momenmom (Myep). BiH BUMIprO€ThCs
no0yTkoM cuiu M,,, Ha tutede ii npuxnagannas 1o tina (h): M ,.,=F,., h. 3a Takux ymMoB crpsbxeHuit 3
HUM MOMEHT CTIMKOCTI MOXKHA PO3IJISAATH SIK CTPUMYIOUUNA MOMEHT.

[TounHaeThCst GlOMEXaHIYHUM aHai3 13 BUMIPIOBaHHS CUCTEM 010MEXaHIUHUX XapaKTEPUCTHK PyXy —
Macu Tida, HOro UIBMJIKOCTI, HNpUCKOpeHHs. [loTiM BCTaHOBIIOIOTHCS 3aKOHOMIPHOCTI iXHIX
B3a€EMO3B'SI3KIB Ta CHCTEMOYTBOPIOIOUHMX €JIEMEHTIB pyxy fK nuioro. Jlami, y pa3l HeoOXiAHOCTI,
BH3HAYA€ThCSI BHECOK KOXKHOTO €JeMEHTa y peani3aliio iuiboBoi (yHKuUii. Po3ain GioMexaHIdYHOTO
aHanizy - OioxkiHemamuxa (Bl TpelbK. 010C — JKUTTHA, KIHEMATOC - PyX) BUBYAE PyX XHUBUX TUI Ta
OionoriyHux cucreM. Po3ain GioMexaHIYHOro aHamizy - 6ioounamika (rp. 010C — XHUTTHA, AUHAMOC -
CHJIa) BUBYAE JIII0 CUJI, 1110 3a0€3MeUyI0Th pyX Tila JIOJUHU Ta IHIIUM O10JO0TIYHUM cUCTeMaM. JJuHamika
— 1€ PO3JLT MEXaHIKH, L0 6UEYAE CUNO8i NpuyuHU pyxy yciX MaTepiaibHUX Tin y mpupozi. Orxe,
OlOMexaHIYHUN aHali3 JOCHIJKYE PYXOBI, CHJIOBI XapaKTEpUCTUKU pPYXiB, 30Kpema moauHu. [lpu
BUBYEHHI pPYXIB TIJO JIOJMHM YacTO YMOBHO BHM3HAuUalOTh SIK YMOBHY MarepiayibHy Touky. Lle
MPUITYCTUMO TIJIBKM Y TOMY BHIAJIKY, SKIO PO3MIpH Tija HACTUIBKU Majll MOPIBHSIHO 3 BIJACTaHHIO, HA
KOTPY BOHO IEpPEMIIY€eThCs, 10 HUMH MOYKHA 3HEXTYBAaTU. Y BUMAJKaX, KOJIU 3 OyAb-IKHX MPaKTHYHUX
MipKyBaHb pO3MipaMH TiJla 3HEXTYBAaTH HEMOXKJIMBO, 32 MaTepiadbHi TOUKH OEpyTh OKpeMi HOTro YacTHHH,
JAHKH 1 pO3MIIAZA0Th Y LBOMY Pa3i SIK CUCTEMY MaTepiajibHUX TOYOK. SIKIIO BiZCTaHb MK OKpEMHMHU
TOYKaMHU CHUCTEMH HE 3MIHIOETBCS, 1i HA3WBAIOTh MaTepiaibHOI CHCTEMOIO, IO HE 3MIHIOETHCS, abo
a0COJIOTHO TBEPAUM TiJIOM.

VYci pyxu nroauHA BiOYBalOThes y 4aci Ta y mpocrtopi. Hac Geperbes 0JJHaKOBUM Yy OyAb-sIKii TOYII
pocTopy, y Oyab-sKiit cuctemi BiUTIKY. 111 IpocTOpOM, y KOTPOMY pPyXa€eTbCs TUIO JIIOAUHU, PO3YMIIOTh



eBKJIIJIIB TPUBUMIPHHUNA MPOCTIip, SIKUH Mo3HadaloTh KoopauHatamu X,Y,Z. IIpu 11bOMy BBaXKaeThCs, 11O
Maca Tijia, K KIJTbKICHA Mipa 1HEPTHOCTI 11 Tia 3aIMIIAE€ThCS YBECh Yac HE3MIHHOIO 1 HE 3aJICKHUTh BifT
pyxy. Ansi 00'€eKTUBHOTO Mi3HAHHS 3aKOHOMIPHOCTEH BHKOHAHHS PYXiB IIHPOKO 3aCTOCOBYIOTHCS Pi3HI
OloMexaHi4YHI METOAM JOCIIHKCHHS, po3po0JeHl BIAMOBITHO O CyYaCHUX HAYKOBHMX TMOTJISAIIB Ha iX
OpUPOJYy, L0 BifOoOpaXkaroTh crenudiky OioMexaHikd Ta ii OCHOBHHMX NPUHIMIIOBHX METOIHMYHHX
MOJIOKEHb. Y TIpOIIeCi aHaji3y BHKOPHCTOBYEThCS BEIHMKHH psa (QyHIaMEHTaIbHHX BIJIOMOCTEH 3
MEXaHIKH, MaTeMaTuku. /[0 HaBaXKIUBINIMX 13 HUX BIAHOCATH HAcaMIIepe/ MOHATTS NP0 MeXaHIUHUll

PYX.

3anuTaHHs J1JM camMoIepeBipKu

1. SIxa poJsib cucTeMu KOOpAMHAT Y O10MEeXaHIYHUX XapaKTepUCTUKaX PyXiB?
2. SIx noB’si3aHi MOHATTSA BEKTOP MEePEMIILICHHs, MEXaHIYHUN pyX.?

3. Illo sBIsIe coO010 OiOMEXaHIYHUI aHAITI3?

4. I1o Take OioOMEeXaHIYHUN CUHTE3?

5. YuM nounHaeThCs O10MEeXaHIYHUIM aHami3?

6. Peectpartist 6i0KiHEMaTUYHUX XapaKTEPUCTHUK TijIa JIFOAMHA

7. OxapakTepu3yiiTe OCHOBHI KpUTepii CTIHKOCTI

8. SIki yMOBH BpaxoBYIOTh y Oi0MeXaHIYHOMY aHaNi31?

9. o Take GioarHaMiKa K pO3/i1 010MEXaHIYHOTO aHami3y?

10. 1o Take nepekuJHUA MOMEHT, HOTO POJIb y O10MEXaHIYHOMY aHai3i?

IIpakTuuna podora NeS.
Tema: PoJib 0ioMexaHiYHOr0 aHAJI3y NpH QI3MYHUX HABAHTAKEHHSX, peecTpauii OioKiHeMaTHYHUX
XapaKTePUCTHK TiJIa JIIOIUHU
Merta: 3aKkpillUTH TEOPETUYHI 3HAHHA 3 TEMHU 1 OTPUMATH MPAKTUYHI HAaBUYKU BU3HAYEHHS OCHOBHMX
XapaKTePUCTHK Tijia JIOJAWHY 32 TOTIOMOTOI0 KiHO- Ta BiJIC03HOMKH
OO0aannanus: iHbopMalliiiHi MaTepiaan — MaTepiaiu JeKLil, TAPYIHUKH
I. Teopernuna yacTuHa
1. YV yoMy 3micT 610MEXaHIYHOTO aHali3y Ta CHHTE3Yy
2. 1o BigHECEHO O OCHOBHHUX KPUTEPIiB CTIHKOCTI?
3. Oxapakrepu3yBaTH KpUTEPIi, 110 BaXKKO MiJAA0THCSA KUIbKICHOMY aHAJI3y .
4. llo Take nepekuIHUN MOMEHT, SIK BIH BUMIPIOETHCS
5. Slka mocni1oBHICTh TOOYA0BU O10KiIHEMaTUYHOI cXeMH (Pi3MUHOI BIIpaBH 32 KIHOTPaMoro?
6. SIk BU3HAYUTH KYTOBI MIEPEMIIIICHHS TiJ1a JIFOUHU?
II. IIpakTHYHa YacTHHA
3aBaanna 1. OxapakTepusyiiTe OCHOBHI KpUTEpIi KPUTEPIi CTIIKOCTI.
3aBaanns 2. OxapakTepusyiTe poJib HEPEKUIHOIO MOMEHTa y O10MEXaHIYHOMY aHaji31 PyXiB JIOUHU.
3aBaannsa 3. Cxiactu cxeMy 010MEXaHIYHOTO aHalli3y,BKa3aBIIM HOT0 OCHOBHI PO3/ILIH.
3aBnanns 4. OxapakTepu3yBaTl OCHOBHI METOIM 010MEXaHIYHOT'O aHaJIi3y
3aBaannsa S. OxapaxTtepu3yBaTu CHCTEMH KOOpIMHAT, $K BHKOPHCTOBYIOTH Yy TIPOBEICHHI
610MEeXaHIYHOTO aHaNi3y PYyXiB.

1.12. MATEMATHUYHI METOJAU OBPOBKHU PE3YJIBTATIB JOCJ/IIKEHD Y
CIIOPTUBHINA BIOMEXAHIIII

CyuacHi Haykd, 30KpeMa MPHPOJIHUYI: XiIMi4Hi, Oi0y0Ti4yHi, (i3W4Hi, CHOPTUBHI BUKOPUCTOBYIOTH
MaTeMaTHU4Hl METOAM OLIHKH OTPUMaHHUX pE3yJbTaTiB JJs MPOrHO3yBaHHA mojiil. Exosnoris — Hayka
MPOTHOCTUYHA 1 3 JIONMOMOTOI0 PO3paxyHKIB rependayae eQekTH MOB's3aHi 3 NapHUKOBUM €(PEKTOM,
pyHHYBaHHSM 030HOC(hEpH, MIBHIKOCTI BUISPIIAHHS MTPUPOJHUX PECYPCiB. 3a TOTOMOTOI0 MAaTEeMaTHIHOT
CTaTUCTHUKH, TEOpii BIPOTIHOCTI OTPUMYIOTh PIBHSHHS, SIKI XapaKTepU3yIOTh XiJl PI3HUX MPOLECIB, 1110



J03BOJISIE TiepenOavaT MaiOyTHIN CTaH pPI3HUX CHUCTEM — 3pOCTaHHA a00 3MEHIIEHHS MOMYJIALIH,
OIIHIOBATH IX BiK, INBUJIKOCTI 3MiH B HUX.

OTtxe, KOoXeH (paKkT, BUMIPIOBAHHS € OCHOBOIO Hayku, 00 sK kazaB 7Timipssce. =ICTUHHA Hayka
0a3yeThCsl TUIBKK Ha (paKTax Ta JIOTII 1 MOCTIHHO PYyXa€ThCs MO MUIAXY JTOCTOBIPHOCTI CBOT'O 3HAHHS ™.
3a LI1.1laénosum — = ...pakTu — 11e NOBIiTPs BUeHOro. be3 Hux Bamrl =Teopii= — mycTi moTyru=. Ane
cami paktu, nudpu — 1me He HayKa, 00 1€ TUIBKK KyIla KaMiHHS, 3 SIKOTO MOTPiOHO MO0y yBaTH OyAMHOK
— PIBHSIHHS, SIKE XapaKTepU3ye NEBHUIA MPoOIIeC.

OCHOBH CydaCHHX METOJIIB aHai3y HUPPOBUX naHuX 3akiaB P. Jexapm (1596-1650), skuii cTBOpUB
BYCHHS NP0 (YHKIIOHAJBHI 3aJIEKHOCTI MDK 3MIHHUMH BEJIHMYMHAMH, Npo KoopauHat. [liznime [
Hviomon (1643-1727) Ta Jleubniy (1646-1716) crBopuiar oCHOBH au(epeHIialbHOTO Ta iHTErpabHOTO
obuncnenns. B cepenuni 17 cTOpiuds BUHHUKIM TEOpis BIPOTITHOCTEH Ta MaTeMaTHYHAa CTATHUCTHKA.
[epummu Tyt 0ymu: @epma (1601-1665), ITackans (1623-1662), [oiicenc (1629-1695), bepuyni (1654-
1705), I'aycc (1777-1855), Jlannac (1749-1827), Yebuwes (1821-1894).

[TeprMyu METOIM MaTeMaTHYHOI CTATHCTUKK BHKopuctanu [ arineo Ianinen (1564-1642), Bopeni
(1608-1679) mpu BuMiptoBaHHI kuBHX 00'ekTiB. Y 1768 poui ¢paHiy3skuil rinmonor bypoicens BUaaB
KHUTY ™=EkcTep'ep KOHA™, 1€ HaBIB alrOpUTM BHMIPIOBAaHHS, 1100 CYAMTH INPO MOXIIUBICTh
BUKOPHCTAHHS TBApUH Y TIEBHUX YMOBaX.

V 1825 pomi Genbrificbkuii BueHuit Kemue (1796-1874) BunaB kuury «O 4eIOBEKE W Pa3BUTHH €TI0
criocoOHOCTeH», nin «ONBIT cOUanbHON (U3UKW» 1 HA/JaB BEUKUN CTaTUCTHYHHMIA Martepian. B 1871
poui 3=PsBUBCS #oro mnpams = Antpomnoioris=. Jocmimkenns Kerne nosenu, mo y npuponi
BIPOTIIHOCTI TOBTOPIOIOTHCSI B TIEBHUX 3aKOHOMIPHOCTSIX, SIKI MOYKHA XapaKTepU3yBaTH TOUYHUMH
MaTeMaTUYHUMU PO3PaXyHKaAMH.

[Moxanpmii pO3BUTOK 1[I METOIU OTPUMAIIM B pOOOTAaX aHIIMINHChKUX BYeHUX [ arbmona (1822-1911),
ITipcona (1857-1936), aHrmiiicbKOro CTaTHCTHKA Ta OAHOYacHO Ximika I'occera (1876-1937), sxwmii
MPaIOBaB y MUBOBAPEHHIM MPOMHCIOBOCTI, BIJOMOTO MiJ MceBAOHIMOM «Cmbrodenmy. Boru po3poomim
METOJIM, AKi JO3BOJISJIM OTPUMYBATH HAaJiliHi, TOCTOBIpHI PE3yNbTaTH 3 BIMHOCHO MaJMX KUIbKOCTEH
CIIOCTEpEe)KEHb, TaK 3BaHOI =Maioi BuOOpku= (N), Ha BiAMiHY Bix Benukoi — renepanbHoi (N).
Oco0nMBHi BKJIAJI B pO3pOOKY METO/IIB MaTEMaTHYHOTO MMPOTHO3YBaHHs 3poouB @iwep (1890-1962).

l'enepanvua eubipka - 1€ TEOPETUYHO HIYMM HE OOMEKeHa CyKymHIicTh enemeHTiB (N*¢+) manoi ix
MHOXUHM. Hampukinaz, 1e CyKymHICTh BCiX OCOOMH JaHOI MOMYJALIl - JIFOJEH, MeBHOr0 BUAA POCIMH,
TBapUH. AJie )X HEMOXXIIUBO, 11100 3pOOMTH MEBHUI BUCHOBOK, JTOCIIJUTH 3a IMEBHUM MapaMETPOM BCIO
TeHepaJbHYy CYKYNHICTh, HAlPUKIAA JIOJEH, SKMX Ha IUulaHeTi Ounblie 7 MinbsApAiB, abo 48 MIiH
HaceJeHHs1 YKpaiHu, mo0 3poOUTH MEeBHI TOCTOBIPHI BUCHOBKH MPO MEBHI MUTAHHA. TOMY JOCIIKYIOTh
HEBHY OOMEKEHY KUIBKICTb - 6ubipkogy cykynticms (N). OTxe BUCHOBKH, OTPUMaHI Ha CYKYITHOCTI 3 N-
YJIEHIB MOBUHHI OyTH JOOCTOBIpHUMH 1 aisi N-reHepanbHOi CyKymHOCTI. A 11€ MOXJIMBO TOAl, KOJH
BUOipKa (N) penpezenmamuena (7at. - MPECTABISTH), TOOTO BUCHOBKH MOYKHA PO3IOBCIOAUTH Ha BCHO
reHepalbHy CYKYIHICTb. Take NpeACTaBHUITBO AOCATAETHCA 3a JIOMOMOTON paxoomizayii (aHri. -
BUIIQ/I0K) - BUIIAJKOBOTO BiJOOpPY WiEHIB BUOIPKOBOI CyKYMHOCTI. Il IbOTO CTBOPIOIOThH YTPYIyBaHHH,
SIK€ TTOTPIOHO JOCIIIUTH 1 MATEMAaTHYHO OXapaKTepU3yBaTH. YTPYITYBaHHS 3a OJIHIEI0 O3HAKOIO - MPOCTA,
3a JIeKUTbKOMa - CKJIaJHA. SIKIIO MK O3HaKam, BJIACTHBOCTSAMH ICHYIOTh NEBHI 3B=PS3KH, TO iX

HA3MBAIOTh Kopenayitinumu (JIaT. — B3a€MONOB’s3aHUMH). Hampukiam, icHye 3B=PS30K MK KIAcOM
TBapHH 1 KUIbKICTIO TeMOTTI00iHA B T Ha KT MacH Tina (T/Kr):

Knacu TBapun Pubn AmMPi6ii Pentumii Iltaxu Ccasii

I'emoro0iH, /KT 1,6 2,9 3,8 11,2 11,7

Taxi psau 3anexHUX JaHUX YTBOPIOIOTH CTATUCTUYHI PSIM, SIKI MOJUISIOTH HA aTpUOYTHBHI, SIK BHIIE
HaBEJICHHI, BapialliiiHi Ta 4acoBi.

1.12.1. IlonsiTTs1 IpoO BapianiiHi pAax, IX BJIACTHBOCTI



Bapiayivni paou - 3aKOHOMIPHICTH PO3MOJLTY OAMHUL JOCIIIPKYBaHOT CYKYIHOCTI 3a
pamKHPOBAHMMHM 3HaYCHHSAMU. Takuil psy 3B=Ps3ye 3HaueHHs o3Haku (X) Ta KpaTHICTH i1 moBTOpY (p -
BapiaHTHICTH). Hanpukian:

3uaueHHs 03HaKH (X): 5 6 7 8 9 10 11 12

[i moBToproBanicTs (P;): 1 1 2 4 7 6 3 1

Pe3ynbraTty 1aHOTO pO3MOIIICHHS MIPEACTABICH] Ha rpadiKy:

KpuBa po3nogineHHs

)i
J’

Xi

Opniero 3 XapakTepUCTHK BapiallifHOTO psay € MOKa3HUK Bapialii — HailOinbpiie i HalMeHIIe
3HaueHHs. Po3max Bapiamii (R) — xapakTepucTuka BapitoBaHHsS, 3MiHM o3HaK: R=XmaxXXmin.
XapakTepHOI0, MOCTIIHOI0 03HAKOIO Psiy MEBHOI 3aJIeKHOCTI € ducnepcis (J1aT. — pO3CIFOBaHHS, PO3KHI)

N —2
(], O xA
abo cepenHiil kBagpar BigxmieHs (S%), Ky BH3Hauae (hopMyla: S20-AL—— nme n — kinbkicTh

nb1
4JIeHIB psLy, a00 KUIbKICTh criocTepeskeHb (N), a (N-1) — KiIbKICTh CTYIEHIB CBOOON.

1.12.2. KoedinieHT Koppeasuii

Mix B3aeMONMOB=PS3aHVMH BEITUYMHAMH X — apryMEHTOM, HE3aJCKHOK BEIMYUHOK Ta Y —
¢byHKIie0 (BeMUYMHA 3alekHa Bil X) MOXE ICHYBaTH 3B-PS30K, SKUH XapakTepu3ye Koe(dimieHT
kopesii I. Taky 3anexHicTh Xapaktepu3sye piBHsHHs Y=f(X). Mixk qocmipKyBaHUMU BelnnduHamMu X Ta
VY Moske iCHyBaTH MEBHA 3aJIEKHICTh, HAMPUKIIA 3aJIeKHICTh MacH Tijia Bif BiKy, a00 IIBUJIKOCTI Tina
B1JI Yacy IMOJI0JIaHHS TEeBHOI BiJICTaHI. 3aJieXHICTh OJIHI€T BETWYMHU BiJ 1HIIOT — 1€ Kopensayis (1aT. —
B32€MO3B’S30K), TOOTO 3aJIeKHICTh Mi’K IEBHUMU SIBUIIIAMH, 00€KTaMU, BETMUYNHAMHU.

Kopenayitinui 36 azox (Ixy) Moxe OyTum IiHIHHUM a00 KpUBOJNIHIHHMM, IIO3UTHBHHM abo
HeratuBHUM. KoedimieHT Kopensmii — moka3HUK 3B=Ps13Ky MK X Ta Y MOke IpuiiMaTH 3Ha4eHHs Bix —1
no +1, mpu r=0, 3B=¥s30k Mixk X Ta Y BiacyrHid. YuMm TicHImUH 3BPs30k Mk X Ta Y TUM OuIbIIe
3HaueHHs [; HaOmmkaeTbess 1m0 +1 abo go —1. 3HaueHHs I o04MCHIOIOTH 32 (hopmyrnoro:

[ 0 x~y, 0 ya

i=1

ri — —
V0 % 0% 10 0,0y

Koedinient xopensmii (ry,), IK BUIIaJKOBA BEINYHHA, CYIIPOBOKYETHCSA MOXUOKOIO, IKY BU3HAYAIOTh
dopmynoro: S, [11[] rxfy/\/ﬁ quis 3HadenHs N>100, a xomx <100, To S 0 10r, /\/nD 2 . KoedimienT

KOPEISALii JOCTOBIPHUH, AKIIO 3HAYEHHS tpacr>tracn, H€: ’ Urynl 2A/1D r?, te, — TabNMYHE 3HAYCHHS

IIpY IEBHOMY PiBH1 3HaYMMOCTI (p) Ta cTymneHi cBoboau F=n-1, sxi HaBeAeH] HIKYe y Tabnumi 1.

1.12.3. loBipui inTepBaau. Ouinka qocroBipHocTi koedinienTa Kopesiuii



Sk Oynb-aKuil pe3ynpTaT Koe(illieHT KOpesiii MOKe MaTH MOXHOKY OOuYucCleHHS, TOOTO OyTH
HEJIOCTOBIPDHUM y TEBHHX Mekax. Kopucryiodwmch mpwiagaMu I BUMIPIOBaHHSA, a00 BUKOHYIOUH
obuncieHHss Tpeba OOOB’S3KOBO BKa3aTW 3HAYEHHS IOXHOOK — BHUMIpIOBaHHA, OO4HCIeHHA. Take
3Ha4YCHHS Oyne 3ajekaTd BiJ KJIacy TOYHOCTI MpHIaay, TOYHOCTI METOJAMKHA OOYHUCICHb 1 TOMY
3a3/aerilb MOJKHA BH3HAYUTH HOXHOKY. i XapakTepusye piBeHb 3HAYUMOCTI (p) — 3a3]aseriib
BH3HA4YeHa MOXMOKa, a0 BIpPOTiTHICTh HETOYHOCTI pe3yibTata. OTKe, YuM OiIblle 3HA4YCHHS (P), TUM
TOUYHIMINN pe3ynbTaT. TOUHICT pe3yabTaTy MOXHA MiJBUIINATH, SKIIO 301IBIINTH KUTBKICTh BUMIPIOBAHb
(n), a6o yucmo crymeniB cBodboau (F=n-1), ame mo meBHoi Mipu. [Ipu 36imbIIeHH], 10 MEBHOI KiIBKOCTI,
TOYHICTh BUMIpPIOBAaHb 3pOCTa€, a Aaji — 3MeHIIyeTbes. Lle Tak 3BaHe posnodinenns Cmwviodenma, abo
JBOCTOPOHHII KPUTEPil, SKMH MO>KHA BU3HAYHUTH, KOPHCTYIOYHCH TaOIHUIIEIO:

Uucao

CTYINEeHIB PiBHi 3HauumocTi (p)

cBo0oau F=n-1 0,1 0,05 0,02 0,01 0,001
1 6,31 12,71 31,82 63,66 636,62
2 2,92 4,30 6,97 9,93 31,60
3 2,35 3,18 4,54 5,84 12,94
4 2,13 2,78 3,75 4,6 8,61
5 2,02 2,57 3,37 4,03 6,86
6 1,94 2,45 3,14 3,71 5,96
7 1,9 2,37 3,00 3,5 541
8 1,86 2,31 2,9 3,36 5,04
9 1,83 2,26 2,82 3,25 4,78
10 1,81 2,23 2,76 3,17 4,59

Hosipui inmepsaru - 1e BinxwieHHs (a) cepemHboi BeawmunHU ( X ) B CTOpOHY 30UThIICHHS a00

3MeHmIeHHs, To0to ([]a) mst X . B Oyap-aKkoMy macmopTi mpuiiagy, TOYHOCTI METOAMKH BHUKOHAHHS
000B’SI3KOBO BKa3YIOTh JOMYCTUMI iHTepBanu BiaxuiaeHHs ([ a), cnocid obuncieHHs akux Tpeba 3HATH.
1106 o6unciwntu 3HaueHHs ([ a) 3a37aeriap Tpeda odpaT odikyBaHy HETOUHICTE pe3ynbrary: 0,1; 0.05;
0,01; 0,001, mo BiamoBigae TouHoCTi — 90%; 95%; 99%; 99,9. JIns 11bOTO 3HAXOAUMO CEPEIH]1 3HAUCHHS
XTaY.

3naxoauMo 3HaueHHs t ams posnoniieHHs =CThIO/IEHTa™ TpH JAHHOMY 3HAYEHHI YKCIa CTYIICHIB
cBobomn (f=n-1) Ta piBHax 3Haummocti (p). Ilpm p=0,05 ta f=3; t=3,18. BaknuBe 3HaueHHsS Mae

aucnepcis (SX) BUMAAKOBOI BETUYUHU 3 JAaHOI TeHEPAIbHOI CYKYITHOCTI: g 0
X

nibl
Hampukman, wmaemo nBa 3HauenHs: 4,5 Ta 4,7 micias JAesIKOro BUMIprOBaHHA. Toi:

45047 0, 0 (0,1)?

Xcce [ 10,14

746 S, 00

Yucno cryneniB ceoboau f=n-1=2-1=1 npu f=1 ta p=0,05 3Hayenns Ctrronenra (t) nopisuroe 12,71.

t
Hogipui inTepBanu ([Ja) mua cepenHboi BenuunHM X  BH3Hadae Qopmyrna: all S, OTXe

Jn
12,71*0,14 ) ) N ..
all ————10[1,27, 3Biacu MaeMo iHTepBaJj, SIKH BU3HAYA€ThCS HEPiBHICTIO:-1,27<4,6<1,27, ToOTO

J2

4,6011,27.
Jucnepcis (S?), abo cepe/He KBaJpaTHUHE BiIXUIEHHS - BeJIMYMHA aOCONIOTHA, IMEHOBAHA 1 TOMY

3HaueHHS 11 BUpPaXalOTh TUMH X OJUHUISIMH BUMIPY, 110 1 BuxinHi. Lle He 3aBkIu NpUHHATHO, KOJIU
noTpiOHO TOPIBHATH MIHJIMBICTh O3HAK, sKI BUpaxeHl pi3HUMHU oxauHuisiMu. Tomy K. Ilipcon



3anpornonyBaB koegirient Bapiarii: V [J =[100%, a60 MiHIMBOCTi i YMM BiH MEHIIC, THM TOYHIIIAN
X

pe3yabTar. BiH 103BOJIsIE IOPIBHIOBATH BapilOBaHHS B pi3HUX Ipynax. Hampuknaza: a) [uist po3noaiieHHs
35 ocobun oxmmiei momymsuii mpu x =2,1 cepexHe kBagparmuHe BimxuneHss (S!) Barm ocoOunH

nopiBHioe 0,574 Kr, a JUIs KiIbKOCTI HAPOKEHUX B iHIIii nomyssnii S nopisntoe 1,855 mpu x =8,25.

Uu 3HA4MTH 1Lie, 10 O3HaKa S. Bapiloe OiNbIE, HK y MEpUIOMY BUNAAkoMy. JUisl IIbOTO TIOPIBHIEMO

koedinientn Bapiawii (7;) ta (V,): V, U %‘[JJ.OO%D 27,3% Ta V, [ %SDIOO%D 22,5% . Orxe,

BUJIHO 10 B MepuioMy Bunanky (S ) Bapiarist 6ibIia, a 0Tke TOUHICTh BUMIPIOBAHHS MEHIIIA.
1.12.4. KBagparuuHa ta KyOiuyHa qucnepcii

binbmr TouHUMU € cepeliHs KBaJpaTUyHa, Ta CepeaHs KyOiuHa CEpeHbOI BETMYMHN X ~. Hampukiasn
BHUMIPIOBaHHS TUIOIIMHU TiJia, HOro 00’eMy, IO BaXKIMUBO JUIsl BOJAHHUX BHIB criopTy. [Ipu BH3HauYeHHI
PO3MIipY IUIONII BEIHMYHUHOIO JiaMeTpa, BiJl SKOTO 3aJeKUTh PE3yNbTaT, OUIbII TOYHI OI[IHKU Ja€ X 4, SKY
2
[] X;

BU3HAYAlOTh 32  (opmyroro: X [ , abo TmpH TIOBTOpPEHHI OKpPEeMHX BapiaHTiB _p, -
n

D p[xiz . . .y . . .
X, U — Hanpuknan, mpu BUMipIOBaHHI IUIOLT TEPUTOPIN OJHOTO 1 TOTO K BUAY OTPUMaHi JaHi -
miamerp X, ~: 8; 11; 13; 15; 16; 17 (M) npu kimbKocTi oBTOpiB abo BapiantiB _P.-~: 1;1; 2; 3; 2; 1 -

0 x,

1

noBTopeHHs 3HauYeHb (X). Po3paxyemo cepennio apugmeTuuny H)_( 0 H, aka gopiBHioe 13,9 M Ta

[ pixiz. 2211.11247.122 42 1E2 &+ 7. 1624 1.172—
3Ha4eHHs 1i quenepeti X [ {/———; sika ckiana 1-8+1-11°42-13°+3-15° + 2:16°+1-17°=1999, a oTxe
n

—— . (1999 . . .
X U — U 141 xB. M, 0 TOYHINIE MM 3HA4YCHHS 13,9 KB. M. SIKII0 BUMIPIOIOTHCS 00 =P €MHI 03HAKH

Ve
(BM3HAYalOThCsl KyOIYHMMM OJMHULISAIMU BHUMIPIOBAaHb), BUKOPUCTOBYIOTh HE CEPENHI0 apU(pMETHUHY, a
. I3 3 . .
cepenuro Kyoiuny: [los 03[ ] X; / N, 3 BpaXyBaHHSIM OKpPEMHX BapiaHTiB P, ~.

[Tpu Bu3HAUEHHI cepelHiX MPUPOCTIB, a00 30UIBILICHHI JIHIHHUX PO3MIpIB Tija, MPUPOCTa Baru Tiia,
10 B&XJIUBO JUIs CHJIOBUX BH[IB CHOPTY, 3a INEBHUM MPOMDKOK Yacy HOTPIOHO KOPUCTYBATHUCS

3HAYEHHAM CEPEIHBOI TEOMETPUYHOIO: I, 0 XX, E X

n
[] lgx,, TOOTO IsOrapup™M CepemHbOi TeOMETPHUYHOI

i=1

a60 lg* x, [ ngxl Olgx, [...01gx, [
nl1 n

JIOPIBHIOE cepeH1N apudMeTnyHiil 3 1orapuMiB BCIX YJICHIB JAHOI CYKYITHOCTI.
3Harouu JiorapiMiuHi 3HaUeHHs cepenHix apudmernyHux Igx, Ta Igx, 3a mpomixok Hacy f, Ta t,
MO’KHa BM3HAYUTHU CEpeAHId Temmn (IIBHUIKICTH) 3MiH IMEBHOI O3HAKM 3a MPOMIKOK 4acy, KOJH BiJIOMi
Ig Xn i Ig XO
ntl
Hanpuknan, 3a n=Pste pokiB po3Mipu Tina 30umemmmmcs 3 26,3 no 31 (wa 17%). Busznaunmo

W)D 0,01785, abo

TIJIBKHM JIBI O3HAKH - IOYaTKOBa (X, ) Ta KiHuena (x,): 19 ﬁg 0

MIBUJKICTh 3MIHH, JJIS YOTO OOYHCINMO lg)_cg O (S—él) *(1g31001g26,3) [



)_cg 10,1044 omxe 10,44%. 3Bincu cepennbopiune 30ubmeHHs ckiano 10,44:5=2,1% npupocty 3a ouH
pIK.

1.12. 5. Ouinka 10CTOBIPHOCTI BUMipSIHMX 3HAYEHb

Yacto npu BUMIpIOBaHHI 3HAYEHB JICAKOI BEIMYMHU MOXKYTh BUHHKATH BUKHJIM, PI3K1 BIIXWJICHHS BiJl
CepeIHbOr0 3HAYEHHS, SKI MOTPIOHO OIIHUTH 1 HA MiJICTaBl aHANi3y BUOpaKyBaTH JAesKi 3HaueHHS. Tomy
HEOOX1THO MEPEUTH BijJ mapaMeTpiB reHepanbHoi cykymHocTi — N (myxe Benuki 3HadeHHs: N) g0 manoi
BuOipku (N). [yis IbOr0 BUKOPUCTOBYIOTH TaK 3BaHUM I-KpHUTEpiii a00 TBOCTOPOHHIN, a00 PO3MOIITICHHS.

JI1st 1TbOTO HEOOX1THO /TSI KOJKHOT'O 3HAYEHHS 13 3arajibHOI KIJIBKOCTI BUMIPIOBaHb N 3HAUTH X (CEepeaHE)

x; Ux

1 OOYMCIMTU JBOCTOPOHHIN Kputepiil 7; [ , ne s - mucnepcis s, U

nl1

n

S

X

BIIXWJICHHS BiJ cepenHboro 3HaueHHs. Ko)kHe oTpuMaHe 3HAa4YeHHS 7, MOTPIOHO TOPIBHATH 3

1
TaOJIMYHUMU 3HAYCHHSIMHE I i1l PI3HUX PIBHEH 3HAYMMOCTI, TaK 3BaHOTO JBOCTOPOHHBOTO KPHUTEPIIO, 3
Tadi. 2

Taou. 2.
3HaveHHs I' VI Pi3HUX piBHEH 3HAYUMOCTI (IBOCTOPOHHIN KpPUTepiil)
Ywuciio cryneHis
cBoGoau, PiBHi 3HAa4YNMOCTI
F=n-2 0,1 0,05 0,01 0,01
1 1,397 1,409 1,414 1,414
2 1,559 1,645 1,715 1,73
3 1,611 1,757 1,918 1,982
4 1,631 1,814 2,051 2,178
5 1,64 1,848 2,142 2,329
6 1,644 1,87 2,208 2,447
7 1,647 1,885 2,256 0,54
8 1,648 1,895 2,294 2,616
9 1,649 1,903 2,324 2,678
10 1,649 191 2,348 2,73
Komu r, <r,,, ., K 1 y BUNAQAKY ABOCTOPOHHBOrO KpuTepito CTbroseHTa (Talia. 2), TO BiANOBiAHE

MOYaTKOBE 3HAYCHHS BUMIPIOBaHHS JIOCTOBIpHE.
[Ipumyctumo, otpumani 3nauenus 28,6; 28,30; 28,4; 28,2 1 Tpeba BU3HAYNTH, SIKE 3 HUX HEJOCTOBIPHE.
3HaX0AUMO JIJIs1 KOKHOTO 3HAYCHHSI BETMYHHY 7, (KoedillieHTa Kopensllii), mpu

- / 11 / 401
cepenqHboMy apudmernyHomy x[12838 s U ek 0,17%* e 1015  Tomi:r, [J % 11,47
n

5

r, [ MD 10,53; r, U MD 0,13; r, U wD [01,2. Wi 3HavyeHHs r,
0,15 0,15 0,15

NOTpiOHO OIIIHUTH 3a JOMOMOIOI0 JABOCTOpPOHHBOrO KpuTepis () mpu f [ n[J10 40202 Ta piBHIX



3HA4YUMOCTI (noBipue 3HaueHHs 90%, 95, 99%). B manomy Bumnanky mpu f=2 Ta p=0,1 r=1,559, a npu
p=0,05 r=1,645, pu p=0,01 r=1,715. Bci Buie o64uciieHi 3Ha4YeHHs I MEHIIIE TAOJIMYHUX, OT)KE BUX1IHI
3HA4YCHHSI BUMIPIOBAaHb JOCTOBIpHI.

[HOM# npukitan. 3 m=PATH BUMIPIOBaHb OYJIM OTPHMaHI pe3yJIbTaTH: 11=28,40%, Sx=0,20 i 3HaueHHs
OZIHOTO BUMIPIOBaHHs CKJano 28,76 i Tpeba Horo omiHuTy: r.0 28,760 28,40 o 9. Omxe npu n=5, f=n-2=5-

O,Z\F
5

2=3 ta nipu P=0,1, r146,.=1,011, a 1;=2.
ATe I>l146,., @ TOMY BIIIIOBIIHE 3HAUYECHHS HEJIOCTOBIPHE.

3anuTaHHs 1A caMolepeBipKu

1. [lo Take KopemsIlis, BapilalliiHUK psll, AUCIEPCis, iX 3HaUCHHS?
2. o Take xoe(ilieHT KOpPesLii, IK HOro BU3HAUYUTH?

3. lllo Take moBipuMii iIHTEpBAJI, SIK HOTO OLIHUTH?

4. Yum BU3HaUaeThCs posnoaiieHHs CteronenTa?

5. YuM 1 sIK BU3HAYUTH JTUCTICPCIIO?

6. I1{o Take koedimieHT Bapiailii, K HOro BUSHAYUTH?

7. o Take kBaApaTU4HA Ta KyOiyHa IucHepcii, iX 3acTocyBaHHS?
8. SIK OLIHUTH JOCTOBIPHICTh BUMIPSIHUX 3HAYECHB?

1.12.6. Anroputm™ po3paxyHkiB koedinieHTa koppeJsinii Ta koedinieHTiB
npsiMoJTiHiliHOT perpecii.

Jiis iporo BHKOPHCTOBYEMO (hopMynu KoedimieHTa Kopersmii I' Ta xoedimieHTiB perpecii (a) Ta (0)

JUTSL TIPSIMOJTIHIMHOT 3aJ7I@KHOCTI BUAY Y=a+Dbx 1 mOCaiJOBHO pO3paxoByeMO: 1)D— 0 X; 2)m 0Y;
n
—, —, B [ X0 x-yOy-
] xyU; N[ ] xOx-=5)][] yOy-=6)[] xOxyOy-;7) [y — —

JD XUxAL oyl y:

OTtxe, Tpeba 31IHCHUTH 7 TMOCHIJOBHUX ONEpallii, 3a pe3yJbTaTaMd MOKHA OOYMCIUTH 3HAYEHHS
KoegilieHTa Kopensuii. 3HaiouuM KoeQIIeHT Kopenslli MO)KHa BUpaxyBaTH KoeQilieHTH a Ta 0
IpSMOJIIHIAHOT 3ajekHocTi Buay Y=A+BX, a oTxe oTpuMaru KopeisuiiiHe abo perpeciiiHe piBHSHHS
OoTpUMaHoOi 3anexHocTi. [l 1poro HeoOXiqHO oOpaxyBaTH 3HaueHHsS A Ta B 3a HuK4e HaBeIeHUMU
dbopmynaMu A iX 00UHCIIEHHS.

PozpaxyHnok xoeditienTiB perpecii Y, X ta A i B:

U yly- yﬁ
1 XU xA

Y=A+BX; 2) X=B'Y+A’;3) B=
r Y

— 2
U XU XA Uy
HB=r.  |———10; 5)A—MD BD—— 6)A’—D—DB N
Xy n n n
oyl y,\
Otpumasmu 1 posi 3HaueHH A Ta B oTpumyeMo Gopmyiny NMeBHOI 3aJ€KHOCTI y BUIJISII TEBHOTO
PIBHSHHS, IO BigoOpakae NOCHIKyBaHI pe3yiabTaTu. Hampukiaa, BUKOPHUCTOBYIOUI BHUIIE HAJAaHUUN

JIITOPUTM pO3paxyBaTH Koe(dilieHT KOpesiii Ta pIBHSIHHS 3a JaHUMU, HaBEJEHUMU Y TaOJIHIIL:
N X Y

1 0.032 0.106




2 0.045 0.114
3 0.060 0.122
4 0.051 0.104
S 0.057 0.102
6 0.063 0.108
7 0.077 0.111
8 0.047 0.088
9 0.055 0.086
10 0.070 0.091

1.12.7. Ils1anyBaHHS A0CJIIKEeHb

KoxHe mocmikeHHs] CpsIMOBaHE Ha PO3KPUTTS CYTHOCTI IIEBHOTO SIBUIIA, BCTAHOBJICHHS MIPUYMHHO-
HACJIJIKOBUX 3B’s3KiB. KiTbKICTH MOCIIIB MOBHMHHA OyTH MIHIMAJIbHOK, a Pe3yJbTaT MaKCHMAaIbHO
noctoBipuuM. OTXe, TIIAHYBaHHS JOCHIDKEHb MOBHMHHO CKIAJaTHCA 3 TMEBHOI KUTBKOCTI eTamiB: 1)
BU3HAYUTH pO3MAax BapilOBaHHA JOCIIPKYBaHOI O3HAaKW; 2) BH3HAYUTH HEOOXIAHY KIJIBKICTbH
ekcriepuMenTi (N) — Many BHOIpKY, 1100 TOYHICTH Pe3yJIbTaTy BHUMipIOBaHHS Oyjia MakCHMAlbHOIO; 3)
BU3HAYUTH KUJIBKICTh MOBTOPEHb JOCHTIIIB (BUMIPIOBaHb); 4) IaTH OLIHKY SKOCTI KOKHOTO OTPUMAHOTO
pesynbraty. [1{o0 Bu3HaunTH HeoOXinHUN 00’eM BubOipku (N), Tpeda 3HalTH cepenHi 3HadeHHs (X Ta Y)
Ta cepe/iHe KBajpaTHuHe BiaxwieHHs. [[i 3HaYCHHS T03BOJISIOTH 3aCTOCYBATH MOKa3HUK TOYHOCTI (CS).
JIst 1IbOTO HEOOXIJHO 3HAWTH cepelHe apu(METHYHE 3HAYCHHS JUIsI MIHIMAJIbHOTO 1 MaKCHUMAaJbHOTO
3HayeHb: X ={Xmin+Xwmax)/2. Ilicisi 1BOr0 OOYHCIIOEMO BEIUYMHY CEPEIHBOrO KBAJIPATHYHOTO
BiAXWICHHS - 3HaueHHs (SX) 3a dopmynor: Sx={Xmax-Xmin)/K, ne K — TabnuuHe 3HauCHHS, SKE
3aJICXKHTH BiJl BETMUYUHH MaJIoi BUOIPKH — KUJIbKICTh BUMIpPIOBaHb, TOCTIIIB (N):

N 2-5 6-15 16-49 50-200 201-1000 n>1000
K 2 3 4 5 6 7

Hampuknan, maimiTi BIAXWIEHHS BMICTY Kanblilo (Mr%) y cupoBarii KpoBi B Oulblly a00 MEHILY
croponu ckiamu Xmin=9,0 ta Xmax=14,7. IIpunycrumo, 6ymno Bukonano 100 crmocTepexeHb, aHaNTi3iB
(n=100) i Tpeba BH3HAYMTUCS HACKUILKMA JOCTOBIPHI pPE3yJabTaTH Ta 4YH TMOTPIOHO [ajli BECTH
criocTepexenns. Jis 1poro odumcnumo Cepeane 3HadenHs X =(9+14,7):2=11,85 mr% rta Sx=(14,7-
9):5=1,14. Jlns Bu3HaueHHs TokasHuKa TouHocTi (CS) BUOiIpKOBOI cepenuboi (X ) Tpeba pospaxysaru
BeTMUMHy MOXHOKH SX=Sx/\VN a6o Sx={Xmax-Xmin)/KvVn: Sx=1,14/100=0,114. Orxe, Cs=(100Sx),
X =(100-0,114):11,85=0,96. orpumane 3Hauyenus (0,96) Omu3bKe OO OAMHMII, OTXKE OTPUMAaHi
pe3yJIbTaTH JOCTOBIPHI, a KUIbKICTh BUMIPIOBaHb (Majia BUOIpKa N) TOCTATHS.

Koxxnuit Buj copty 00'eiHy€e 3HauHI KOMIUIEKCH (DI3MUHUX BIpaB, KOTPi MAIOTh CIIELIANbHY PYXOBY
CHPSMOBAHICTh 1 CTAHOBJISITh MOr0 CIIOPTUBHY TEXHIKY. bloMexaHika po3riisjgae CIOPTUBHY TEXHIKY SIK
CKIaJHy IMHAMIYHY CHCTeMy [id, IO TPYHTYETbCS Ha palliOHAIBHOMY BHKOPHCTAaHHI PYyXOBHX
MO>KJIMBOCTEN JIIOAMHM 1 CIIPSIMOBaHA Ha PO3B'SI3aHHS KOHKPETHOTO 3aBJaHHA y TOMY a00 1HIIOMY BHI1
CIOPTY, 30KpeMa Ha JOCSATHEHHS BHCOKUX CIOPTHBHMX IMOKa3HUKIB. [lJi1 IIbOTO BHUKOPHUCTOBYIOTbH
OlOMEXaHIYHUM aHaJll3 CIOPTUBHOI TEXHIKHU, SKUH € BaXJIMBOK TIEPEIYMOBOIO I HAYKOBOTO
OOTpyHTYBaHHS Ta palioHaJi3alii caMoro TMpolLecy HaBYaHHSI pyXiB y CHOPTi, a TaKOX JUId
npo(diTaKTUYHOTO, O03JJ0POBUOTO Ta JIIKYBAJLHOTO 3aCTOCYBaHHS (I3MUHUX BIpaB Yy JIKyBaJlbHIN
¢bi3uuHiIi KyIbTYpi.

Jns po3B's3aHHS MOCTAaBJIEHUWX 3aBJaHb OlOoMEXaHiKa BHUKOPHCTOBYE Pi3HI METOAU JOCIHIJKEHHS,
3armo3uyeHi 3 aHaToMii, (i310JI0ri1, me1aroriku, MeXaHiku, MaTeMaTUKH Ta 1HIIUX HayK. PazoM 3 TUM BOHa
po3pobuiia BIacH1 OpUriHAJIbHI CIOCOOM BUBUEHHS PYyXiB, KOTP1 chopMyBaucs Yy caMOCTIHHI METOUYHI1
NPUAOMH, 1110 BU3HAYAIOTH TaK 3BAHUN OioMexaHiuHull Memoo 00CTIOHCEHHS.



3anumanns 0na camoKOHmMpoJiio

1. SIke 3HaYEHHA MAaTEMATUYHUX METO/IB B €KOJIOTTYHUAX AOCIIHKEHHIX?

2. Ilo Take kKoediieHT KOpensIii, HOTro 3MICT 1 3HAYCHHS, SIK HOTO 00YHCIUTH?

3. Mo Take KopenAUIHHUI aHami3, SK OOYHCIUTH PIBHSHHS NPAMONIHIMHMX ab0 KPHUBOJIHIHHUX
3QJIEKHOCTEN?

4. Illo Take muIaHyBaHHS TOCIIKCHD?

5. Sk BU3HAaYMTH HEOOXimHUI 00’ eM BuOipKu (N)?

pakTuuna podora Ne6.
Tema: Marematu4ni MeTou 0OPOOKHM pe3yabTaTiB JOCTIKEHb y CHOPTUBHINA Ol0MeXaHiIl
MerTa: 3aCBOITH OCHOBHI €TaId po3paxyHKiB Pe3yJIbTaTiB JOCIiHKEHb, BUMIPIOBaHb
O0nagnanus: iHdopManiiini JaHi Ipo O10MEXaHIKH K MPHUKIIATHOT HAYKH

1. TeopeTn4yHa YacTHHA
1. Yum € daxTy, pe3yinbTaTi TOCTIKEHb U HAyKU
2. SIki BUEH1 pO3BUHYIIM MaTeMaTHYHI METOJIU JOCIIIKEHb
3. 1o Take reHepanbHa BUOOpPKa, BUOIPKOBA CYKYIHICTh, pPaHIOMi3allis
4. SIka mociTOBHICTh 00YHCIICHHS KOe]ilieHTa KOpemsIii
2. [IpakTHYHA YacTHUHA
3apaanns 1. 3anucaTn MaTeMaTu4Hi GOPMYITH, HEOOXITHI ISt OOYMCIICHHS PE3YNIbTaTiB
3aaannsa 2. OOuuciauTu Koe(ilieHT KOpenslii Ta KOpeNsLilHiI PiBHAHHSA, BUXOISYH 3 BHUMIPSHUX
BKA3aHMX MMapaMeTPiB BIACHOTO Tija i 3pOOUTH BUCHOBKH.
3aaannsa 3. OOuucnutu KoedilieHT KOpesiii Ta KopelnsliiiHi (abo perpeciiini) piBHSHHS (00paxyBaTu
koedimientu A ta b s piBHsHHSA Y=AX+B) , BUXOASYN 3 HaJaHUX PE3YyIbTATIB 3aJIEKHOCTI BETUINHU
pocty (cM) Ta po3Mipy rpyJHOI KIIITUHU YOJIOBIKiB Ta KIHOK BikoM 25-30 poKiB, HaBeJIEHUX Y TaOIHIIi:

Yo10BiKH Kinku

3pict (cM) ['pynHa xniTHHA 3pict (cMm) I'pynHa kiiTnHA
155 56 155 55,2

160 60 160 58,5

180 75,2 180 68,9

185 79,2 --—- —

3poOuTH BUCHOBKH

1.13. ®I3UYHI OCHOBU BIOMEXAHIYHUX BJIACTUBOCTEM
OIIOPHO-PYXOBOI'O AITAPATA JIIOAUHU

Pyx, mpu sikomy MmarepiajibHa TOYKa MEPEMILIYETbCA MO MpsAMiNA 1 3a OJIHAKOBI NPOMIKKH 4acy
IIPOXO/AUTH OJIHAKOBI BIAPI3KM NUIAXY, Ha3UBAETbCS pigHOMIpHUM npamoniniinum. Hlngx, npoiaeHnit
II€I0 TOYKOIO, € TMPOIOPIIIHIM YacoBi pyxy. PyX, mpu skoMy Touka 3a piBHI BiIPi3KH 4acy MPOXOAUTH
HEOJTHAKOB1 JAUISHKU LUIAXY, HA3UBAETbCA 3MIHHUM 1 HepieHOMipHum. PyX, MpH KOTPOMY IIBHJIKICTh
3pocTae, HA3WBAETBCS npuckopenum. HepiBHOMIpHUI pyxX 3 TOCTIHHHM INPHCKOPEHHSM Ha3UBAE€THCS
pisHomipro-3minnum. 1IngX Ti€l yM 1HIIOT TOYKHU IPU TAKOMY pYCi € MPOMOPLIHHUM KBaIpaTy 4acy.
[nsx, sIKHA TPOUIEHUN TIJIOM Y piGHO3MIHHOMY pyci BU3Ha4dae Gopmyrna: S=Vot+at2/2, Ie S — muisix
NPOWICHUI TIIOM, IO pyXaeThcs 3 MpHCKOpeHHsM (8) 3a meBHui wac (t). Y Takomy pyci B KiHI
NPOMICHOT0 NUISXY MBUAKICTE (V) 3anexuTh Bij mouyatkoBoi mBuakocTi (Vo) Ta mpuckopeHHs (@) i
BH3HAYAEThCS hopMmyroro: V2=V%+2aS.

Ilpuckopenus mouxku (a) 1e MPOCTOPOBO-YACOBA Mipa 3MIHU PYXy TOYKH 1 BU3HAYAETHCS (HOPMYIIOH0:
a=(V-Vo)/t, ne a — npuckopeHHs (M/CZ), V; — mBUAKICTH Tina HaOyTa 3a meBHUH 4ac t, V(- moyaTkoBa
MIBUJIKICTh, SIKY PUIMAIOTh 32 HYJFOBY. 3BHYAIHO IPUCKOPEHHS TaKOi TOYKHA BU3HAYAETHCS 3a 3MIHAMHU
il mBUAKOCTI y yaci. {1 BennyrHa BEeKTOpHA 1 XapaKTepu3ye BETMUMHY 3MIHU IIBUJKOCTI 32 IEBHUN Yac 1
HampsIMOM y JTaHUH MOMEHT (MUTTEBE MpUCKOpeHH:). [IpucKOpeHHs cucTeMu Til, 1O 3MIHIOIOTH CBOIO



KOH(Irypallito, BU3HAYA€ETHCS 1€ CKIAAHIIIE, HDK IIBUAKICTh. [IPUCKOpPEHHS € MOKa3HUKOM SKOCTI
JOKJIAJICHUX 3yCHIIb, TOOTO € 010MHAMIYHOIO (CHIIOBOIO) XapaKTEPUCTHKOIO PYXY.

Pyx Oynp-sikoi pyXoMoOi CHCTEMH BIAJIKY BIZHOCHO 3eMili Y MEXaHilll pO3TJSNAIOTh K NepeHOCHUl
pyx (HampuKJIaJ, pyX YOBHA MO aucTaHIii). Pyx Tiel 4m 1HIIOT TOYKHM TUIA JIFOJWHM, IO 3HAXOAUTHCS y
YOBHI, BITHOCHO 4YOBHa OyJe GIOHOCHUM pyXxom, a PyX Ii€l caMoi TOYKH TiJla BIAHOCHO 3emuii, abo
HEepyXOMHUX 00'€KTIB Ha Oepe3i cirii BBaKaTH aOCOTIOTHUM (200 CKJIaaHUM). AOCONIOTHA IIBUIKICTh PYXY
i€l TOYKK Y TAaKOMY BHIIAJKy BUPAKAETHCS JA1arOHAILIIO IMapajesorpaMa, moOyJoBaHOTO HA BEKTOPax
BiJTHOCHOI Ta MEPEHOCHOT MBUIKOCTI.

BaxnuBuM € momenm uacy [t] - me yacoBa mipa IOJIOKEHHS TOYKH TiJla IOJO IMOYATKY BiJUTIKY.
MoMeHT Yacy BH3HAYarOTh IPOMIXKKOM Yacy JI0 HbOTO BiJ mo4yatky Bimmiky: [t]=T. BuzHauaroTh MOMEHT
Yyacy He TUIbKM JJISl IOYaTKy Ta 3aKiHYCHHS PyXy, ajle W Ui IHIIMX BaXIUBUX MUTTEBHUX, MPOMIKHHUX
noJioKeHb. Hacammepen 1ie MOMEHTH CYTTEBOI 3MiHM pPyXy: 3aKiHUYEThCS OJIHA 4YacTUHA PyXy 1
MOYMHAETHCS HACTYITHA. 32 MOMEHTAMHU Yacy BU3HAYA€THCS TPUBAIICTD PYXY.

Tpusanicme pyxy - 1e 4acoBa Mipa, KOTpa BUMIPIOETHCA PI3HHUIICID MOMEHTIB 4Yacy 3aKiHYCHHS 1
MOYaTKy pyxy 1 siBIsie cOOOI0 MPOMDKOK Yacy MK JIBOMa MOMEHTaMH 4Yacy, II0 HOro OOMEXYIOTb.
3HalOUYM TPUBATICTh PYyXiB, BU3HAYAIOTh TAaKOX iX TeMm 1 putM. Bci Oiomexaniuni xapaxmepucmuxu
TUIATh HA KiHeMamuyui - XapaKTepH3yIOTh 30BHIIIHIA BUTIISAL PYXOBOI AISUTBHOCTI, eHepeemuyHi, SKi
XapaKTepU3yIOTh KUIbKICTh BUTPAUEHOI €HEprii y pyci Ta ouramiuni - HecyTh 1H(OpMAIIiIO PO MPUIUHU
3MIHH PYXiB,30Kpema enepeemuuni (Tadi. 3).

Ta6ma.3
Kaacudikaunisi OiomexaHiYHMX XapaKTePUCTHK Ta iX OAMHM LI BUMIPIOBaHHS
BiomexaHiyHi XapaKTepHCTHKH Ta OAMHMIi BUMIPIOBAHHS
Kinemarununi Enepreruysi JAuuamiuni
Jas  moctynmaiabHoro | s odepranbHo- | Jas mocrymanbHoro Ta | [as s 06epTanbHO-TO
pyXxy ro pyxy 00epTaabHOro pyxiB MOCTYNAJIb- PyXy
HOI'0 PyXy
M nepeMinieHHst 2pao Pobora, o Maca, k2 MomeHT iHepuii,
Kem’
Enepris, e Cuia, F MomeHT cuim, F-u
¢ TPUBAJCTH Yacy (cek., ¢) c
Mm/c LHIBUJKICTH rpaa./c Hoty:kHicTb, Bm
[puckopenns Exonomiunicts, % IMmnyabce cmiaum, | IMmyasc  MoMeHTa
et zpaO/c2 Hc cuwim, Hmec
1/xe TeMII-PUTM 1/xe Exonomiuna BapTicTh, | KinbkicTh KineTuunmii
Jore/m, Ta NnyJabcoBa | pyxy, ke:m/c MOMEHT, K2-M*/c
BapTicTh, I/M

Temn - BenuuuHa, 0OepHEHa TPUBAJIOCTI pyxiB. YuM OusIblIa TPUBAIICTh KOXKHOIO PYXY, THM MEHIINN
TeMIN, 1 HaBHmaku. Y BIpaBax 13 LUKIIYHOI CTPYKTYpPOIO PYyXiB TEMI MOXe OyTH IOKa3HMKOM
JIOCKOHAJIOCTI TeXHIKHU. Tak, CHOPTCMEHU BUCOKOI KBani(ikalii MOKyTh HIATPUMYBATH HEOOX1JHUM TeMIT
IPOTATOM yCi€l AUCTaHIII].

Temn pyxie — 1e 4YacoBa Mipa iX MOBTOPIOBAHOCTI. BiH BUMIPIOETbCS  KUIBKICTIO PYXIB, IO
MTOBTOPIOIOTHCS, 32 OJIUHUITIO Yacy (4acToTa PyXiB).
Pumm pyxie (4acoBuii) — 11 4acoBa Mipa CHIBBIAHOIIEHHS YaCTHH PyXy. PUTM € BETUYMHOIO, 110 HE Mae
pO3Mipy 1 BHU3HAYA€THCS 3a CIIIBBIIHOIIEHHSIM TPUBAJIOCTI YAaCTHH pyXiB. PUTM pyXiB XapakTepusye,
HaMpUKIaJ, BIIHONIEHHS Yacy OMOpH A0 Yacy MOJhOTy y Oiry abo wacy aMopTH3amii 10 4acy
BIJIITOBXYBaHHS Ipu omopi. OKpiM YacOBUX MOKHA BH3HAUUTH 1€ MPOCTOPOBI MOKA3HUKH PUTMY
(HampwuKIIaa, BITHOMIEHHS JOBXXHHHU OITOBUX KPOKIiB Y CTAPTOBOMY pO30iry ClipuHTEpa).
Putm BinoOpaskae 3ycuiis, 110, JOKJIAJAIOTHCS, 1 3aJICKUTh Bl IXHBOI BEIMYMHM, Yacy TOKJIAJAHHS Ta
IHIIMX 0coOMMBOCTEN pyxiB. TOMy 3a pUTMOM PyXiB MIEBHOIO MIpPOIO MOXKHA CYJIUTH PO IX JOCKOHATICTD.
VY puTMi 0COOIMBO BaXKIUBUMHU € aKyeHmu — BEIUKI 3yCHUIUIS Ta MPUCKOPEHHS, iX PO3MILIEHHS y Yaci.



[Tpu oBOJIOZIHHI BIpaBaMM Kpallle CIOYaTKy 3aJaTH PUTM, HDK JOKJIQIHO OMUCYBaTH JeTaii pyxis. Lle
JOTIOMAara€e CKOpilie 3pO3yMITH OCOOJHMBOCTI BIpaBH, IO BHUBYAETHCH, il MoOymAoBYy y daci. 3a
MIPOCTOPOBO-YACOBHUMHU XAPAKTEPUCTHKAMU PYXiB BU3HAYAIOTh, SK 3MIHIOIOTBbCS TOJOKEHHS 1 pPyXH
JIIOJIMHU Y Yaci, K IMBUAKO JIFOJMHA 3MIHIOE CBOI MOJIOKEHHS (IIBUIKICTH) 1 pyXu (IPUCKOPEHHS).
biomexaniuni xapaxmepucmuku TOIUISIIOTh Ha sAKicHi Ta KiabkicHi. KiIbKiCHI XapaKTEpPUCTHKU
PO3MOAUISIIOTh, Ha JIBa BUAM: OloKiHEeMaTH4HI Ta OlomiHamivHi. BiokiHEeMaTH4HI XapaKTEPUCTUKH PYXiB
TiJa JIOMHY - 1€ XapaKTEPUCTHKH MOJIOKEHHS Ta PyXYy JIOJUHU B IPOC-
Topi Ta 4aci. Pyxu Tina B KiHEMaTHIll BUBYAIOTh 0€3 ypaxyBaHHS iX IHEPTHOCTI Ta IFOYHMX CHIIL
biokinemMaTn4Hi XapaKTEpPUCTHKH MMOALISIOTh HA YAaCOBI Ta MPOCTOPOBO-YACOBI.

[TpocTopoBi XapaKTEPUCTUKH XapaKTEpU3YIOThCS KOOpAMHATAMH TOYKH, i1 TpaekTopiero. Yacosi
XapaKTepUCTHKH BU3HAYAIOTHCS MOMEHTOM 4Yacy, TPUBAIICTIO pyXy, HOro temmnoMm Ta puUTMoM. /Jlo
MIPOCTOPOBO-YACOBUX XAPAKTEPUCTUK BIAHOCATHCS IMIBUAKICTH Ta MPUCKOPEHHS, GOPMHU MEPEMIIIECHHS —
npsIMOJTiHIHE a00 KPUBOITiHIMHE.

Sk Bimomo, kpusoninitine abo kymose nepemiujenns (¢) - KyT TOBOPOTY TiJla a0 HOro OKpEeMOoro
cermenTa. KyToBe mepeMilieHHs BUMIPSETbCS B Tpajycax, a omke ¢=2mn, abo ¢=2n/T, ne T - mepiox
oOeprannsa. Hanpuknan pyxu Tyny0a, KOB3aHIPChKUN CIOPT.

Llsuokicms TOKa3ye, SIK IIBHIKO 3MIHIOIOTHCS KOOPAMHATH Tila ad0 HOTr0 MaTepiaibHUX TOYOK.
[IBunKicTh (MOPIBHIOE pe3ynbTaTy AUICHHS HULIXY (S) Ha yac, 3a kUil OyB MOJOJAHUI MEBHUH MIIAX:
JiHilMHA WBHAKICTE L = S/t (M/c), KyTOBa MIBUAKICTE O = @/t (Tpan/c).

Ipuckopennsi XapakTepu3ye MIBUAKICTb 3MIHU TEPEMIIEHHs Tija: JiHiHEe MpucKopeHHs a =V/t
(M/c?) Ta KyTOBe mpHUCKOpeHHs € =0/t (rpay/ ¢2).
bioguHamiuHi XapaKTepUCTUKH JO3BOJISIOTh PO3KPUTH MEXaHI3M PyXiB (MIPUUYMHU TX BUHUKHEHHS Ta XiJ
ix 3miH). JIo HHMX BiJHOCSATBCS IHEpIIiHI XapaKTEPUCTHUKH: Mmaca mira (M — KUIBKICTh PEYOBHUHU Y
neBHOMy 00°eMi) Ta momenm inepyii (J=MR?), cuna (F=ma), momenm cunu (M=FF), ivnymoc cunu
(Ft=mv) ta imnyrec momenmy cunu (F=mr), xirekicme pyxy (K=mv)ra xinemuunuii momenm,
CHEPreTUYHI XapaKTePUCTHKH pyxy - poboma cuau (A=Fscosa), nomyocnicmo cunu (N=Fv=alt),
rinemuuna (Ex=mv?/2) ta nomenyiiina enepeisn (Eqgor=mgh).

Maca mina (M) - e mipa IHEPTHOCTI Tilia MPU MOCTYHAIBLHOMY PYCi, 1€ KiJbKICTh PEYOBHHHU Y
NeBHOMY 00€eMi Tijla. Maca — Benu4rHa 1MocTiiiHa, Ha BiaMinHy Bix Baru (P) gaHoi Macw, sika 3aJISKUTh BiJ|
BEJIMYMHU MTpUcKopenns (Q): P=mg. BumiproBaHHs Macu Tijia IPYHTY€ETbCS Ha IPYroMy 3aKoHi Hberomona.
[Ipuckopenns Tina € pesynbratoMm Aii Ha Hboro cwim (F), sika 3BOPOTHO mpormopiiiitHa #oro maci (m).
Omxe: a=kF/m, a6o F= ma. ¥ cuctemi Sl abo Ci oquHHIIEIO CHIIH € Taka, [0 HaJa€ TiLTy Macol OJUH KT
(1 xr) npuckopennsa y 1 M/c?. Taka OJIMHHILS CHIIH — HEIOTOH (H), 10H=I1xr, 1H=0,1 xr.

Maca Tina 3a1eXuTh BiJl KIIbKOCTI PEYOBUHU 1IHOTO Tijia Y IEBHOMY ioro 00’eMi — 11e muTOMa Bara (p,
a6o d): p=m/V, abo d=P/V i xapakTepu3sye HOro BIACTHBICTD - K came MPHUKJIACHA CHUIa MOKE 3MIHUTH
fioro pyx. OzHa i Ta cama cuJla HalacTh OUIBIIOrO MPUCKOPEHHS TiTy, III0 Ma€ MEHILy Macy, HDK TUTy 3
Ou1p1I0I0 Macoro. Pyx Tina xapaktepusye kuibkicTh pyxy (K): K=mv. ko npuknanena cuna nocriiiHa
3a BEJIMYMHOIO 1 HampssMoM i1, To: F=(mvi-mv,)/t, abo Ft=mvi-mv,. Benmuuuna Ft — imnyrec cunu. 3mina
kinbkocTi pyxy (K) nopiBHioe imnynbcy cuiu (Ft) 1 BinOyBaeThcs 32 HAPSIMOM i1 CHUJTH.

Mk pI3HUMHU OioKiHeMamuyHumMu Xapakmepucmuxamu pyxy Tila JIOAMHHU ICHYe TICHMH
B3aeMO3B's130K. [IpoiiieHuii nuIsX, MBUIKICTh, IPUCKOPEHHS Ta JESKI 1HII XapaKTePUCTHKHU 3alieXkKaTb
BiJl Yacy: 3 IUIMHOM Yacy UIISAX 301UIbIIYEThCS, MMIBUAKICTh Ta MPUCKOPEHHS MOXYTh 3MIHIOBATHCS
(30611pLIyBaTHCA 200 3MEHIYBaTHCA) A00 JIMIIATUCS TOCTITHUMH.

Tino MOAMHYM — MEXaHIYHA CUCTeMa, SIKY CKJIAJAal0Th OKPEMI JIaHKU — KICTKH, CIIOJIyYeHi 3 M’sI3aMH,
SIK1 MAlOTh ME€BHI pO3MIpH, 00’ €MH, TJIOUTY MTOBEPXH1, TOOTO MEBHI T€OMETPUYHI XapaKTEPUCTHKH, a OTKE
2eomempiro mac, TIOJIOKEHHS LIEHTPIB Mac Ta BEJIMYMHH MOMEHTIB iHEpILii BIIHOCHO Pi3HUX OCEH BCHOTO
TuTa TroauHu. JJ1s BU3HAYEHHST MOMEHTIB 1HEpIIii TiJla Ta HOTO CETMEHTIB BUKOPUCTOBYIOTH KPYMUIbHI
gacu. BOHM CKIIaAalOThCs 31 CTANEBOrO CTPIIKHS 3’€HAHOTO IAHTOBHUMHM 3aTHCKayaMH 3 BEPXHBOIO
YaCTUHOIO HEPYXOMOTO IITAaTHBA Ta BEPTUKAIBHOIO PaMOI0, SIKa MOXe 00epTaTHCS - KPYTUTHCS, Ha SKii
PO3TaIIOBYETHCS TOCHIKyBaHUH. Po3ramryBaBiiy Ha pami JIOAWHY, I IOBEPTAIOTh Ha JACSKUN KyT (@)
0e3 movarkooi mBuakocti (V=0). Toxai nepion kpyruibaux konuBanb (T) cucremu pamka-moauna (Tc)
MOKHAa BHW3HAYUTU PiBHAHHAM: Tc=2m/ k=2mV Ic/C, ne k — yacrora konuBaHb, IC - MOMEHT iHepIii



cucremu, C - Koe(illieHT )KOPCTKOCTI MiABICY, SIKUH 3aJI€KUTh BiJ MaTepialy MmiJBiCy — CTalb, 3aJ1i30 Ta
1HIIT MaTepiaid 1 € JOBIIHUKOBUM 3HAYCHHSM, HANPUKIAA 3HaueHHA wMonayns FOwea (mns crani
C=20600). 3 Bkazanoi Gopmynu onepxkyeMo ¢GopMylay MOMEHTa iHEpIlii KOJIMBHOI CHCTEMH pamKa-
monuna: 1c=CT%/47%, ne T - mepiof KPYTHIBHUX KOITHBAHb CHCTEMH PaMKa-IIIOIHHA.

[Topsimox BUKOHAHHS JOCTIDKEHHS: 1) po3TamryBaTH AOCTIKYBAHOTO Ha pamIli MiABICY Tak, mob
KYJIBIIIOBUH CYTJI00 3HAXOIMBCS HA OCI IPUJIaLy, a MpaBa HOra — y3JI0BXK OCi;
2) BiLIEHTPYBATH CUCTEMY JIFOUHA-TIPUITAT;
3) obepuyru cucteMy Ha 10-15 rpan., nmaBmm i MOXJIUBICTH BUIBHO KOJMBATHCS. Bumipsatu
cexkyHioMipoM 9ac 10 mMOBHHMX KOJHMBAaHb 1 OOYHCIUTH CEPEIHIN Yac OJTHOTO MOBHOTO KOJUBAaHHS — TOOTO
Tq;
4) o6umciuTy 3a hopmynoro lc=CT%/4n° moMeHT iHepuii IC 1aHOi crcTem;
5) nocniKyBaHUN HE 3MIHIOIOYH TTOJIOKEHHS PYK 1 Ty1y0a po3TanioBye 0OMABl HOTH MapayelibHO;
6) 3HOBY BIILIEHTPYBATH CUCTEMY;
7) BUMIPSITH TIEPi0]] KOJIMBaHb T MpH 1HIIOMY MTOJIO0KEHHI T1J1a;
8) oGunciuty HoBe 3HaueHHs (L) 3a popmyioro 1c=CT?/4n%;
9) 00YMCIUTH MOMEHT 1HEPITii HUKHBOT KIHIIBKH (HOTH ly), sik pizHuUIo: [=Ip-1;.

3a TakMM METOAOM MOXKHA OOYMCIMTH MOMEHT iHEpIii BHTSATHYTOI PYKH, IO MPOXOJIUTH 4Yepe3
IUICYOBUH CYIIIO0 Ta MEepeArieudsi 3 KUCTIO BIJTHOCHO OCi, sSIKa MPOXOJUTh uepe3 JIKThOBUH cycraB. Lleit
NPUCTPIK 1 METOJ 3alpornoHyBaB e Ha nmovarky 19 cromitrs Heni [lyacon — ¢paHIy3pKMid BUSHUH —
¢b13uk, MmateMaTuk, akagemik [Tapuspkoi Ta [lerepOyprebpkoi akageMiii HayK.

1.13.1. JIokOMOTOpHIi pyX# JIIOANHU

Jlokomoyii — 11e aKTHBHI PyXH, MEPEMIIIEHHs Tila Y IPOCTOpi 3a JOMOMOroK pPoOOTH M’S3iB, SIKi
CTIPSIMOBaHI MPOTH POOOTH CHIIM TpaBiTallii, TOOTO MPOTH BIACHOI Baru. Y BCIX JIOKOMOTOPHHX pyXax
3araibHE pyxoee 3a80aHHsA - 3YCWUIAMU M'SI31B TEpecyBaTH TiJO JIOAWHU BIJHOCHO OMOpPH abo
cepenopuma. Cepeln mepecyBaHb IIOJO0 OMOPH — 3EMHOI MOBEPXHI, HAMPHUKIIAJ HA3eMHI IEepECyBaHHS,
HAWOUIbIIE TOIIMPEHHS MAlOTh WIAroBi, MOB’si3aHI 3 CHJIOKD TSDKIHHA. Y BOJHOMY CEpeIOBHIII
3aCTOCOBYETHCS SIK BIJIITOBXYBAHHSA, TaK 1 MPUTATAHHA. Y AEAKHX BHUAAX CHOPTY (CHOPTHBHI irpw,
€IMHOOOPCTBA, TIMHACTUKA Ta 1H.) JIOKOMOTOPHI PYXH BIIIrpaloTh JOMOMIXKHY pOJb. BinmToBXyBaHHS
BiJl OMIOpPY BHKOHYETHCS 3a JIOIMOMOTOO: @) BJIACHO BIAIITOBXYBAHHS HOTaMH Bijl OmMoOpH; D) mMaxoBux
pPYXiB BUIBHMMH KiHIIIBKAMM Ta IHIIUMH JaHKamMu. Lli pyXu TICHO 3B'SI3aHI €IMHUM pPYXOM -
BIJIIITOBXYBAHHSM. BiJl y3ro/pKeHOCT1 pyXiB B 3HaUHIN Mipi 3aJIEKUTh €(PEKTUBHICTh BIAILITOBXYBaHHS.

[Tpu BiAIITOBXYBAaHHI OMOPHI JIJAHKHW HEPYXOMI BITHOCHO OIOPH, HATIPHUKJIAJ MTOBEPXHI 3eMJIi, a pyXoMi
JAHKW i €0 CHIIM TATH M'A31B IEpecyBalOThCS y 3arajlbHOMY HampsMmy BiamToBxyBaHHs. [lin vac
BIJIIITOBXYBAaHHS JIETKOAaTJeTa BiJ omopu croma 3adikcoBaHa Ha omopi Hepyxomo. Illumm Ttydens,
3aHYPIOIOYHCH Y TIOKPUTTS AOPIXKKH a00 Opycka, 3a0e3neuyroTh HaaiiHe 3'efHaHHs 3 onopoto. Ha cromy,
SK Ha ONOpPHY JIAHKY 3 OOKYy IOMIJIKH, /i€ TUCK NPUCKOPEHHUX JIAHOK Tijla, COpSIMOBAaHMN Hazaj 1 BHU3.
OTxe THCK IepeaecThes Ha Omopy - cTomy. [IpoTHIiero IbOMy THCKY CITY’)KUTh PEakIlisi OIOpH - CHJIa, sIKa
MPUKJIAJICHA JI0 CTONHU B HANIPSIMKY BIEpPE 1 BrOpY.

Cunu M'30BUX TAT TOIITOBXOBOI HOTM BHUIPAMIISIIOTH ii. OCKUIBKM cToma (ikcoBaHa Ha OIODI,
rOMUIKa 1 CTETHO MepelaloTh NMPUCKOPEHHS BIAIITOBXYBAaHHS uepe3 Ta3 1HIIMM JIaHKaM Tija. 3aBIsKU
MIPUCKOPEHOMY PYXY PYXOMHUX JIAHOK Ha HUX BIUIMBAIOTH TaJbMIBHI CHJIM (Bar Ta 1HEpIii) 1HIIMX JIAHOK,
a TaKOX CHJIM OIOpY M'a3ig-anmazonicmis. Peakiist onmopu mpu BiJIITOBXYBAaHHI — 1€ 30BHIIIHS CHIIA,
siKa 3a0e31euye IPUCKOPEHHsI Ty CIIOPTCMEHA 1 TepecyBaHHs Horo mneHTpa mac. OfHak, TUIO JIOIUHUA -
IIe caMOopyXaroyasicsi CUCTEMa, B SIKIH CUCTEMM CHJI TSATU M'SI31B MPUKIIaIeH] 10 pyXiauBuX JaHok. [ oo
KOJKHOT1 JIAaHKHW CHJIa TSTU M's3a, MPUKIIaIeHa 0 HbOTO 330BHI, € 30BHINTHHOIO CHIIOKO.

OTxe, IPUCKOPEHHS LIEHTPIB MAaC PYXOMHUX JIAHOK OOYMOBJICHI BiANOBIIHUMH 30BHIIIHIMH JJIS1 HUX
cuiamMH, TOOTO TATOK M'si3iB. Peakyis onopu He € pKepeaoM poOoTH. 3a 3aKOHOM 30epeKeHHS
KIHETHYHOI eHeprii 3MiHa ii JOpiBHIOE CyMi poOOTH 30BHILIHIX 1 BHYTpiHIX cui. OcCKibKH poboTa
30BHINIHIX CHJI OMNOPU JOPIBHIOE HYNIO, TO KIHETUYHA EHEpris CIOPTCMEHa BIUIMBAE Ha pPOOOTY
BHYTPIMIHIX CHJI - M'A31B.



Peakyisn onopu — cuna, sika Ipy BiJIITOBXYBAaHHI i KyTOM (o), BIPI3HIETHCS Bl CUIIM CIIPSIMOBAHOI
BEPTUKAIBHO BIIHOCHO OMOPHOI MOoBepXHi. CHJIM HaxXWJICHI 10 OMOPHOI MOBEPXHI MAlOTh BEPTUKAIBHY 1
TOPU30HTANILHY CKJIQJIOBi. BepTukanbHi CKJIagoBi 00yMOBIICHI JHHAMIYHOIO CHIIOK, TOOTO CYMOIO Bar i
CHJIM 1HEepLii PyXOMHX JIAHOK, 1110 MalOTh IIPUCKOPEHHS, IKE CIIPSIMOBAaHE BEPTHUKAIBHO BrOpy Bij OIOPH.
'opu3oHTanbHI CKJIAaMOBI peakiii omopu OOYMOBJIEHI TOPHU3OHTAIBHHMHU CKJIQAOBUMH CHII 1HEpIil
PYXOMHUX JIaHOK.

Maxo6i pyxu Tipu BiIIITOBXYBaHHI - 11€ IBU/KI PyXU BUIBHUX JIAHOK TiJIa B OCHOBHOMY 32 HAaIIPSIMOM 3
BIJIITOBXYBAHHSAM HOror Bia onopu. IIpy MaxoBHX pyxax NepeMilllylOTbCs LIEHTPU Mac BIAMOBIIHHUX
JAHOK TiJla, IO BeJe J0 MepeMilleHHs 3arajgbHoro nentpy mac (3L{M) Bcworo Tina. Ilpu crpubkax y
BHCOTY B PE3yJIbTaTi MaxOBUX PYXIB pyKamH 1 BUIbHOI HOroio 31IM 10 MOMEHTY BiJpUBY Bija Omopu
MiAHIMAEThCA BHILE, HDK 0€3 MaXxOBUX pPyXiB. SIKIIO MPUCKOPEHHS JIAHOK Tijia, 10 BUKOHYIOTh MaxOBi
pyxH, 30UIbIIyETHCS, TO MpuckopeHHs 3LIM Takoxx 30ibIIyeThCcs. TakMM YMHOM, MaXOBi pyXH, SK 1
BIJIITOBXYBAaHHSI HOTOIO, 3IMCHIOIOTH mnepeMimenHs i npuckopeHas 3LIM. V maxoBux pyxax y ¢asi
PO3roHY MIBUIKICTH JIAHOK 30UIBIIYETHCS 10 MAaKCUMyMY. 3 ii 30UIbIICHHSIM HapocTae 1 mBUAKICTH [IM
BChboro Tina. Omxe, uuM OLIbllIe MIBHAKICTh MaXOBHX JIAHOK, THM OLIbIIE BOHA II03HAYAETHLCS Ha
mBuaKocTI nepeMimieHHsa 3LIM. V ¢a3i ranbMyBaHHS M'I3U-aHTArOHICTH, PO3TATYIOThHCS, HAIPYKYIOThCS
1 IIMM YIIOBUTBHIOIOTH PYX MaXxOBUX JIAHOK, 31MCHIOIOYN HETATUBHY POOOTY 1 IIBUAKICTH 1X 3MEHIITYETHCS
710 HYJISL.

M'a306i mseu nepepoO3MOAUISIOTH IBUIKOCTI JIAHOK TiJIa 1 PyX BCEpPEIUHI CHCTEMH IEPENAEThCs Bif
OJITHUX JIAHOK 10 1HIUX. ToMy [j1s HOCsTHEeHHs Ounbll Bucokoi mBuAKocTi 31IM HeoOxiqHO 301IbIINUTH
a3y po3roHy Ha OUTBIIINA YACTHHI MUIIXY MaXOBOT'O MIEPEMIIIICHHS.

Kounu nmpuckopeHHs: MaXOBUX JIAHOK CIIPSIMOBAHE BiJl ONIOPH, BUHUKAIOTh CHJIM 1HEPLIi LIUX JIAHOK, SIK1
CTIpsIMOBaHi 10 oropu. Pa3om 3 Baroro Tija BOHH CHPsSMOBaHI Ha PO3BAHTAXYBaJIbHI M'SI31 OMOPHOI HOTH 1
UM 30UTBIIYIOTH 1X Hampyry. [lolaTkoBe HaBaHTaKEHHS YIOBUIBHIOE CKOPOYEHHS M'S31B 1 30UIbLIyE 1X
CHJTY TATH, B PE3YJIbTATi YOr0 BOHH HAINPYXKYIOTHCS OUIBIIE 1 CKOPOUYIOTHCS BITHOCHO JIOBIIE. Y 3B'S3KY
3 UM 30ubInyeThes imnyave cuau (Ft), 1o gopiBHIOE 10OYTKY CHIIM Ha 4ac ii jii, a OLIbIINA iMITyJIbC
CHJIU J1a€ OUTBIINIA MPHUPICT KUTBKOCTI PyXy, TOOTO 30UIbIIYE IIBUAKICTB.

VY ¢a3i raapMyBaHHS MaxOBUX JIAHOK iX MPUCKOPEHHS HAMpaBJIeHI 10 OMOPH, a CUIIU iHepwii - BijJ Hel.
OT1xe, HAaBaHTAXXEHHS HA M'sI3U MOIITOBXOBOI HOTH B 11€H Yac 3MEHILIYEThCS, 11 CUJIa TSATH 3MEHIIYETHCS, a
HIBUAKICTH CKOPOYECHHS M A31B 30UTBIIYETHCS. 301IbIICHHS HIBUAKOCTI CKOPOUYCHHS 301IbIIIY€E IBUIKICTD
nepecyBaHHsI.

Maxosi pyxu cnpusitots npocyBanHio 3LIM Tina mpu BiJIITOBXYBaHHI, 301IbIIYIOYM IIBUJAKICTbH
nepeminieHHs: [{M Tina, 301U1b1IyI04M CUITY 1 Yac BIALITOBXYBaHHS HOTOIO 1, HAPEIIT1, CTBOPIOIOTH YMOBH
JUI IIBUJIKOTO 3aBEPIIAIBHOTO BIMIITOBXYBaHHA. KyT Haxuily AMHaMI4HOT ONOPHOI peakuii Jaae
YSIBJICHHSI IIPO JIesiKl 0COOIMBOCTI HAIIPABJIEHHS BIIIITOBXYBAaHHS BiJl ONOPH B JaHUN MOMEHT dacy. [Ipu
BUIIPSIMJICHHI HOTH IIiJ] Yac BIJIITOBXYBAHHS BiJl OMOPH BiOYBA€Thcs CKJIaJaHHS OOepTalbHUX PYXiB
JIAHOK TiJIa.

3a koopauHartamu 3LIM Tina mIOAMHM MOXKHA po3paxyBaTd JiHiiHe npuckopeHHs 3LIM B koxeH
MOMEHT yacy. OJJHaK CKJIaJI0B1 pyXy, B TOMY YHCJIl MaxoBl, 0OYMOBIIIOIOTh KpPIM JIIHIHHOTO MPUCKOPEHHS
3IIM me ¥ KyroBi HPUCKOpEHHS OaraTboX JIaHOK. TOMYy KyT BIAIITOBXYBaHHS, SK KyT Haxuiy
JMHAMIYHOT CKJIa/I0BO1 peakiii OopH, XapaKTepu3ye HE MOBHICTIO 3arallbHUN HalpsIM BIAILITOBXYBaHHS B
KO>)KHUH MOMEHT 4Yacy. 30BHIIIHA pyIliHA cuja BIJIITOBXYBAaHHSA, KyT 1l HaXWiIy J0 TOPU3OHTY CIiA
BBOXaTU KyTOM BiamToBxyBaHHs. [Ipu oOeprampHOMY pyci B Ha3eMHUX JIOKOMOIISIX CIIOPTCMEH
3HAaXOAMTHCS B HAXHJII BCEPEIMHY TOBOPOTY.

Cmapmogi nonodcenns - 1€ BUXIHI TO3M JJIS1 MOJAJIBIIOTO MEpecyBaHHs, Kl 3a0€3MeuyloTh Kpali
YMOBHU PO3BHUTKY CTapTOBOIO MpHUCKOpeHHs. Cmapmosi Oii (pyx HpU CTapTi 3 MiCL) NOYMHAIOTH 31
CTapTOBOTO TIOJIOKEHHS — HANpUKIAL BiamToBXyBaHHA. CrmocoOW IUIaBaHHs 3aCHOBaHI Ha B3a€MOJIT
IUTaBLS 3 BOJOIO, NPH SKOMY YCTBOPIOIOTBCS CHIIM, SIKI IPOCYBAalOTh MOTO y BOJI 1 YTpUMYIOTh Ha ii
noBepxHi. B3aeMoiisg BUHUKae BHACIOK 3aHYPEHHSI Y BOJY 1 aKTUBHHMX PYXiB IJIaBLIS.

Crneuuciuni ocobnuBocTi OioAMHAMIKK TIJaBaHHS TMOB'I3aHI 3 THUM, IO CWJIH, SIKI TaIbMYIOTh
MIPOCYBaHHs, 3Ha4HI, 3MiHHI 1 A110Th Oe3nepepBHO. [locTiliHOT X onmopu AJs BIIITOBXYBAHHS BIEpen Y
IUIaBLISI HEMA€, BOHA CTBOPIOETHCS MiJ] Yac rpeOKOBHX PYXiB 1 3JIMIIAE€THCS 3MIHHO]I 32 BETMYUHOIO.



1.13.2. biomexaHi4Hi BJIaCTHBOCTI KiCTOK i Cyriio0iB

MexaHi4Hi BJIaCTUBOCTI KICTOK BH3HAUYAIOTHCS iX pisHOMaHITHUMH (yHKIisiMU. KpiM pyxoBoi, BOHH
BUKOHYIOTh 3aXUCHY 1 onopHy ¢yHkiii. Tak kicTku yepena i rpyaHOi KIITHHU 3aXHUINAIOTh BHYTPIMIHI
OpraHy, a KICTKM XpeOTa 1 KIHLIBOK BHUKOHYIOTb ONOpHY (GyHKLi0. BUauisgioTs 4 BUAM MEXaHIYHOTO
BIUIMBY Ha KICTKY: pO3TST, CTUCKAHHS, BUTHUH 1 Kpy4eHHs. BcTaHOBIEHO, 10 MIIHICTh KICTKH Ha PO3TAT
Maiike JOpIBHIOE MIIIHOCTI 4aByHY. [Ipu cTHCHEHHI MIIHICTh KicTOK e Buma. Cama MacMBHA KICTKa -
BEJIMKOTOM1JIKOBA (OCHOBHA KICTKa CTETHA) BUTPUMYE CUITY CTUCHEHHS B 16-18 kH. MeHm MilHI KiCTKH
Ha BUTUH 1 KpydeHHs. OpHaK peryJsipHi TPEeHYBaHHS MPHU3BOIATH 10 TinepTpodii kictok. Tak, y
IITAHTICTIB OTOBIYIOTHCS KICTKH HIr 1 XpeOTa, y TeHICUCTIB - KICTKU NepeArIeyys.

MexaHiuHi BJIAaCTHBOCTI Cyriao0iB 3anexarb Bix iX OymoBu. Cyrio00Ba TOBEPXHS 3MOUYYETHCS
CUHOBIQJILHOT PIAMHOIO, sIKYy 30epirae cyrmoboBa cymka. Lls pinuHa 3a0e3redye 3MEHIIECHHS TEpPTS B
cyrino6i mpubmamzHo B 20 pasiB. Ilpu mpoMy 13 3HIKEHHSM HaBaHTaXEHHS Ha CyIJIoO piauHa
MOTJIMHAETECA TI'yOYaCTMMH YTBOPEHHSMH Cyrjo0a, a Tmpu 30UIbIIEHHI HaBaHTAXCHHS BOHA
BHYABIIIOETHCS JIJII 3MOYYBaHHS TMOBEPXHI Cyrjioda i 3MeHIIeHHS KoedimieHTta TepTsa. Ale miyHicmo
cyenobig, K 1 MIINHICTD KICTOK, He Oe3MexHi. Tak, THCK B CyrjioO00OBOMYy Xpslli HE NOBHHEH
nepesuutyBarn 350 H/cm?. Tlpy Giibin BHCOKOMY THCKY MPHIHHSETHCS 3Maska Cyrao00BOro Xpsima i
301TBITYEThCS HEeOe3MmeKa HOro MEeXaHIYHOTO CTUPAHHS.

MexaHiuH1 BIaCTUBOCTI KICTOK BU3HAYAIOThCH 1X pi3HOMaHITHUMHU (yHKIIsMUA. KpiMm pyxoBoi, BOHH
BUKOHYIOTh 3aXHCHY i onopHy ¢yHkuii. KicTku depemna, rpyaHOI KIITKH ¥ Ta3a 3aXUINAIOTh BHYTPIIIHI
opranu. OnopHy (QYHKIIII0 KICTOK BUKOHYIOTh KICTKH KIiHIIIBOK 1 Xpebta. KicTku HIir i pyk moBracrti i
TpyOuacti. TpyOuacta OynoBa KicToK 3a0e3nedye MPOTHIII0 3HAYHUM HAaBaHTAXKEHHSM 1 B 2-2,5 pasu
3HWXKYE IXHIO Macy W 3HA4HO 3MEHIIye MOMEHTH iHeplii. PO3pi3HAIOTH YOTHUPU BUAM MEXAHIYHOTO
BIUIMBY Ha KICTKY: PO3TSDKIHHSA, CTHCKAaHHS, BUTUH 1 KpyTiHHA. llpy mO3MOBXHIN CcHIll, IO PO3TATYE,
KicTKa BUTpUMYye Harpyry 150 H/mMm?. 1le B 30 pasis Ginblue, HiX THCK, 11O pylinye uerny. Bimomo, 110
MIIHICTh KICTKHM Ha pO3TSDKIHHS BUIIE, HIXK Y Ay0a, 1 Maike TOpiBHIOE MilTHOCTI 4aByHY. [Ipu ctuckanHi
MIIHICTh KICTOK IIle BHIA. Tak, HailMacuBHIIIA KICTKa — BEJIMKOTOMIJIKOBA BUTPUMY€E Bary 27 YOJOBIK.
['pannuna cuna cruckanus cranosuth 16000— 18000 H (1,6-1,7 1).

[Ipu BUrMHI KICTKU JIIOAUHU TaKOX BUTPUMYIOTh 3HAUHI HaBaHTakeHHA. Hampuknazn, cumm 12000 H
(1,2 T) HEBuCTAYUTHh, OO 371aMaTH CTETHOBY KicTKy. [lomiOHuil Bua aedopmariii mUpoOKO 3yCTPIYAETHCS
y TOBCSKICHHOMY JKMTTi, y CHOPTMBHIA mpakTtulli. Hampukmnan, CEerMEHTH BepXHbOi KIHIIBKH
ne(pOpMYIOTHCSI HA BUTHH NPU YTPUMAaHHI MOJIOXKEHHSI «XpecT» y BUCI Ha KUIbLAX. [Ipy pyxax KicTKH He
TIIBKH PO3TATYIOTHCS, CTUCKAIOTHCS M 3TMHAIOTHCS, ajle TaKoX 1 CKpydyroThes. Hanpuknan npu xoap6i
MOMEHT CHJIH, IO CKpyuye, Moke csratu 15 Hwm (1,5 tuc. kr). Llsg BennuuHa B KUTbKa pa3iB MEHIIIE MEX1
MiIHOCTI KicTOK. JliicHO, A7sl pyWHYBaHHS, HANpPHUKIAJ, BEIMKOTOMIIKOBOI KICTKM MOMEHT CHWJIH, IO
ckpyuye, noBuHeH gocartd 30-140 Hm. OcoOnuBO BenuKi MPUIYCTUMI MEXaHIYHI HABAaHTAXKEHHS Y
CIOPTCMEHIB, TOMY 1110 PEryJIIpHI TPEHYBaHHs MPUBOJATH 10 poboyoi rineprpodii kicTok. Bigomo, mo y
LITAHTICTIB TOBCTIIIAIOTh KICTKHM HIT 1 XpeOTa, y (pyTOOIICTIB - 30BHIIIHA YacTWHA KICTKM IUTIOCHH, Y
TEHUCHCTIB - KICTKM Nepearuniyys. MexaHiuHi BIacTUBOCTI Cyryio0iB 3anexars Bij iXx Oynosu. CyrioOHa
MOBEPXHS 3MOUYETHhCS CHHOBIAIBHOIO PIAMHOI, 5Ky, SIK Yy Karcynmi, 30epirae cyrjioOHa CyMKa.
CuHoBianbpHa pinuHa 3a0e3nedye 3MEHIIEHHS KoegilieHTa TepTs B cyrino6i npubiausHo B 20 pasis.
Benuuunu cu, 110 BIUTMBAIOTH HA CYTJI00HI MOBEPXHI, BEIMUE3H] U 3ajieXaTh BiJ BUAY AISUIBHOCTI Ta il
iHTeHCHBHOCTI. MillHICTh CyTNI00iB, SIK 1 MIIHICTh KICTOK, BelHKa. Tak, TUCK y CYrJIOOHOMY XpsIli He
MoOxe nepesuiyBatu 350 H/em?. [Tpu OinbIl BUCOKOMY THCKY MPUITMHSAETHCS 3MaIleHHS CYTJI00HOTO
Xpsiia i 30UTbIIyeThCs Hebe3neka Horo MexaHiuHoro crupanss. Lle morpiOHO BpaxoByBaTH OCOOJIMBO
IpU MPOBEACHHI TYPUCTUYHHMX IOXOMAIB (KOJM JIIOJMHA Hece BaXXKUW BaHTax) 1 MpU opranizamii
03/I0pPOBUMX 3aHATH 13 JIIOJBbMH CEPEAHBOTO Ta JITHBOTO BiKY. AJKE BIiJOMO, 110 3 BIKOM 3Ma3yBaHHS
CYIJIOOHOI CYMKH CTa€ MEHII 1HTEHCHMBHHMM 1 MOCTYIOBO 3MIHIOETHCS (hopMa KICTKH, Cyriioba, ToOTO
3MIHIOIOTBCSl TEOMETPUYHI XapaKTEePUCTHKH SIK YaCTHH, TaK 1 BChOro TiNa. OTKe BaXJIMBUMHU € 3HAHHS
PO T€OMETPUYHI XapaKTEPUCTUKH YACTHUH Tijia.



1.13.3. METOAM BUSHAYEHHS TEOMETPII MAC YACTHH TLIA JIIOAUHA

Bigomo, 110 TiJIO JIOAMHU Y HE3HAYHOMY CTYIEHI aCUMETPHYHO SIK Y TEOMETPUYHOMY CEHCI, TaK 1
MexaHiyHOMy. Hampukian 3ycusuis J1iBoi pyKd OUIBIII HIK IPaBOi y MpaBIIiB 1 HABMNAKU y JIiBIIIB.
[TnomuHu, Macu NiBOi Ta MpaBoi MIBKYJIh MO3KY TE€X HE3HAYHO BiAPI3HAIOTHCSA. Maca JiBOi MOJIOBUHH
Ta Oiapine mpaBoi. Posmominu Mac 4YacTWUH Tijla, BHYTPINIHIX OpraHiB € JIyKe€ BaXJIMBUMU
010JIOTIYHIMH, MEXaHIYHUMHU XapaKTEePUCTHKAMH, SKi BIUIMBAIOTh HA B3a€MOJIi SK i3 30BHILIHIM, TakK i
BHYTPIIIHIM CEPEIOBUIIAMH, HA PO3MOJIT eHepro-iHhopmamiiaux B3aeMofiil. OTKe BaKIUBHMH €
3HAHHS TEOMETPHUYHHUX, MEXaHIYHMX XapaKTepHCTUK Tina, HOoro dacTuH. Ha 1ie 3BEepHYB yBary
bpaniy3cekuit  gocmigauk Aumown [ynitep 'y 1857 pomi. Y 1860 pomi Harliss 3ampomnonysas
BUKOPHCTOBYBAaTH I'€OMETPUYHI Tijla — cepu, KOHYCH, HUIIHAPH A7 HaOMMKEHOI OI[IHKM HapameTpiB
CErMEHTIB Tijla — JIOKaJi3aIli IeHTpa Macu, MOMEHTA iHepIii. 3HaHHSA TaKUX XapPaKTEPUCTUK — YEeHmp
mac, momenm inepyii Ti1 BITHOCHO OCEH, MOJIOCIB, IIOLIMH, iHEpLii TLT pi3HOI GopMH — ceplis, HUTYHKY,
JIETeHIB, KICTOK, M’s3iB. lle € BaxnMBUM MJi1 BCTAHOBJICHHS OCOOJIMBOCTEH OYIOBH Tisna, (i3HUHOTO
PO3BHUTKY 1 € MpeIMeToM JOCHTiKeHHs Hayku - “I'eomerpis mac”, 30kpema “I'eomerpis mac Tina
JIIOauHN.

[Ipu moCIiKSHHSIX TiO JTIOAWHHA 3HAXOAUTHCS Y BEPTUKAIBHIN 1031 — aHTPOIIOMETPUYHIN CTIHI —
II’SITH Pa30M, HOCKM Hapi3HO, HOTH MPsMI, XKUBIT MIATATHYTHIA, PyKH OIMYIIEHI y3/I0BX TyiayOa, TojoBa
CTHKA€ThCS TOTHIMIICIO 1O BEPTUKAJIBHOI pPEHKH, JOIIKH, CTiHW. BuMIpIOBaHHS TpPOBOIATH 3a
JIOTIOMOTOI0 HECKJIaIHOTO TPUCTPO0 Mapmume, 3a JOIOMOTOIO SIKOTO BHUMIpIOIOTH 3picT. OOXBaTHI
PO3MIpH TiJIa — TPYAHOI KITITKH, BEPXHIX, HU)KHIX KiHI[IBOK BUMIPIOIOTH CAHTUMETPUBOIO CTPIUKOIO, Macy
TUJIa — MEIMYHUMH Baramu. [ eomempisi mac — po3ail Ol0MEXaHIKH, SKUH BUBYAE 3aJICKHOCTI MAacH Bij
dbopMu Tina, HOTO YaCTHUH - CTOIH, TOMIJIKH, CTETHA, KUCTI, TOJIOBA, YaCTUHU Tyy0a Ta 1HII YaCTHHH
Tina. ['eomeTpis Mac Tina KiJbKICHO ONHKCY€E Mac-i1HEePIiHI XapaKTepUCTUKH YacTUH Tina. HaliBaxknusini
3 HUX - Maca, 1HepIlis, pajiyc iHepiii, MOMEHT 1HepIlii i KOOPAWHATH IICHTpa Mac, 00€M, Bara, IBHJIKICTb,
MIPUCKOPEHHS Tiia, abo ioro eneMeHTiB. ['eoMeTpito Mac OKpeMHX YacTHH Tijia ClIiJi BpaXOBYBaTH Mailke
y BCIX BUAAX CIOPTY, y PEKOMEHIAILIfAX Ta BPaxOBYBAaTH iX NpHU pPO3pOOI METOIUK TPEHYBaHb,
BUKOPHUCTAHHI ONTUMAIbHUX (PI3UYHUX HABAaHTAKEHb.

Maca (m) — ue KinpKicTh pedoBHHH (y Kiorpamax) y nmeBHomy 06’emi (V), KUl XapakTepu3ye TilIo
a0o okpemi Horo JiaHku. Pa3zom 3 1M maca - e KuUIbKiCHa Mipa 1HEPTHOCTI Tila CTOCOBHO JIFOYii Ha
HbOro cuii. Uum Oinbple Maca, TUM IHEPTHILIE TLIO W TUM Ba)Kye BHUBECTH HOTrO 31 CTaHy CIIOKOK abo
3MIHUTH Horo pyx. Maca Bu3Hauae rpaBiTaliifHi Bi1acTUBOCTI Tila — Bary (P). Bara tina (y Hptotonax, H)
P=mg, ne g=9,8M/c’ — cepe/He 3HAYCHHS NPUCKOPEHHS BUIBHO MMAjal0¥oro Tima. Bara — Bemmumna
3aiekHa BiJl § - MPUCKOPEHHS BUIBHO MaJIal0vyoro Tija 1 € BEJIMYMHOI 3MIHHOIO, Ha BIAMIHY BiJ] Macu —
BEJIMYMHA CTaJIA 1 3JIEKUTH BiJ] KIJTBKOCTI PEYOBUHH Y TIEBHOMY 00’ €Mi Tiia.

Maca xapaktepusye inepmuicmes mina TpU TOCTynajgbHOMY pyci. [Ipu oOepTaHHI 1HEPTHICTbH
3aJIe)KUTh HE TUIBKM BIJ MacH, ajie ¥ BiJl TOTO, sIK BOHA PO3MOAUIEHA 111010 oci o0epTanHs. Uum Ouibiue
Bizctanb (R) Big maHKu 710 OCi 00epTaHHs, TUM OiJIbIlle BHECOK I[i€l JTaHKH B iHEPTHICTH Tija. KijgbKicHOO
MIpOIO iHEPTHOCTI Tija pH 00EPTATBHOMY PYCi CIYKHUTh Momenm inepyii (J): J=mR?%,, ne Ri, - paoiyc
iHepyii - cepeqHs BIACTaHb B OCi 00epTaHHs (HaMpHUKIal, BiJ OCl Cyriiobda) Ao Tina.

Llenmp mac - Touka, 1e IEPETUHAIOTHCS JIHIT JI1i BCIX CHJI, 110 IPUBOAATH TIJO JO MOCTYHNAJIBHOIO
pyXY, a00 cTaHy MoKosl. Y 1oui rpasiTauii (KO Jli€ cujia Barv) EHTp Mac 301raeTbes 13 IEHTPOM Baru.

Llenmp 6acu - TOuKa, IO SKOi MPUKIAIEHA PIBHOJIIOYA CUJIa Bard BCiX 4yacTWH Tija. [lomoxeHHs
3arajbHOTO IIEHTpa Mac Tila 3aleXKHUTh BiJ MICI MepeOyBaHHS LIEHTPIB Mac OKPEMHUX JIAHOK. A 1Ie
3aJIe)KUTh BiJl O3, TOOTO BiJ TOTO, SIK YaCTUHU TiJIa pO3TAIlIOBAaH1 O/IHA BITHOCHO 1HIIOI B IPOCTOPI.

3HatouM, sSKi Macd ¥ MOMEHTH iHepIii JIaHOK Tila Ta J€ PO3TalloBaHi iX LEHTPU Mac, MOKHA
BUPINIMTH 0araTo BayKJIMBUX MPaKTHYHMX 3aBJaHb. Y TOMYy uucii: 1) BU3HaunTH Kinekicms pyxy (K,), sxa
JOpiBHIOE JOOYTKY MacH Tila Ha #oro miHiiHY mBuAkicte (M-v): K,=m-v; 2) BU3HAuMTH KiHemuunui
momenm (Ky), sskuii mopiBHIOE HOOYTKY Momenmy inepyii Tia Ha Kymogy weuokicms (KmM=J-®). Ilpu
[[bOMY TOTPIOHO BpaxyBaTH, IO BEIWYMHU MOMEHTY iHepuii (J) mOA0 pi3HUX Ocell HEOTHAKOBI Ta
OIIHUTH, JIETKO Y BAXXKO YIPABJIATH IMIBUJIKICTIO TUIa 200 OKPEMHUMH HOTO JIAaHKaAMH; MOYKHA BU3HAYUTH
CTYMiHb cmitikocmi mina Ta iHIli HOro XBPaKTEPUCTHKH.



BioguHamiuHi XapakTepUCTHKH JO3BOJSIOTH PO3KPUTH OCHOBHI OCOOJMBOCTI LIHMX B3a€MOJIN:
THEpIIIHI XapaKTEPUCTHKU (OCOOJMBOCTI TLJIa JIFOAUHU Ta TUI, KOTPI BOHO pyXae); CUIOB1 (0COOIUBOCTI
B3aeMO/Iii 010JaHOK TiNa Ta IHIIMX TiT); €HEPreTHYHi (CTaHU Ta 3MIHU MPAE3JaTHOCTI 010OMEXaHIYHUX
cucteM). Lli XapakTepUCTUKU € pe3yabTaTOM PI3HMIII MK MacaMd OKPEMHX BHYTPIIIHIX OpTaHiB, iX
CerMEHTaMu. Macu cerMeHTIiB (My) Tila MOXXHA BH3HAYUTH 3a JOIMOMOTOI0 BIJIOMOIO KOPEJSIIHHOTO
piBHsSHHS: My=B,+B1m+B, L, ne my - Maca o1HOTO 13 CETMEHTIB TiJIa (KT'), HAMpPHUKJIAJ CTOIH, TOMIJIKH,
cTerHa; M — maca Bcboro tina (kr); L — momxkuna Ttinma (cm); Bo Bi, B2 — koedinientu perpeciitnoro
PIBHSIHHSI, BOHH BiJPI3HSIOTHCS IS PI3HUX cerMeHTiB (Tabdi.4.).

Taoauns 4
KoedinieHTH piBHSIHHSA 1J151 004N CJIEHHSI MACH CErMEHTIB Tijia 3a iioro Barow (P, Kr) Ta 10B:KHHOI0
(H, cm) Tista

CermeHTH KoedirienTn piBHIHHS
B, B, B,
Croma -0,83 0,008 0,007
T'ominka -1,59 0,036 0,012
Crerno -2,65 0,146 0,014
Kucts -0,12 0,004 0,002
[epemmmivyus 0,32 0,014 -0,001
ITneue 0,25 0,030 -0,003
T'onoBa 1,30 0,017 0,014
Bepxus yactuHa Tyny0a 8,21 0,186 -0,058
CepenHs yacTHa TyJy0a 7,18 0,223 -0,066
Hwxhs yacTuna Tynyoa -7,50 0,008 0,049

[udpu y Tadi.1 BipHI U1 «CePEIHbOCTATUCTUYHOT JIFOIMHIY. BOHM OTpUMaHi MUIIXOM yCEepeIHEHUX
pe3yJbTaTiB AOCHIPKEHHST 0aratbox Jtojei. [HauBigyanbHi 0COONMMBOCTI JIOAWHU, 1 B TEpIIy 4Yepry -
Bara i JIOBJKMHA Tija, BIUTMBAIOTh HA reOMETPit0 Mac. [lpuxnad: s TOro, mod oO0YUCIUTH, HAIPUKIAI,
Macy KHCTI PyKH JIIOIMHU TpU 3arajbHiii macu Tima 60 kr 3 mopxkuHOKO Tina 170 cM HEoOXimHO
KopuctyBaTucs Tadnuiero 1. Maca kucti (My) gopiBHioe: M=-0,12+0,004x 60+0,002x170 = 0,46 kr.

KoHTpoJbHi 3anuTanus

1. Illo Take reometpist Mac?

2. SIKMMHU IOKa3HUKAMU XapaKTePU3YyeThCs reoMeTpist mac?

3. Slki moka3HUKM TeoMmeTpli Mac HEOOX1JIHO 3HATH, 100 BUpPAXyBATH HAMOLIBII €KOHOMIYHUI TeMIl
xXoap0u?

1.13.4. AHAJITUYHI METO/IU PO3PAXYHKIB TEOMETPII MAC
YACTHUH TUIA JIOJVUHAN

BaxxuBUMHU TIOKa3HWKAMH € IUIONIA MOBEPXHI Tija Ta WOro 4yacTwH. sl 1[bOr0 BUKOPHCTOBYIOTH
dopmynmu Boydi ta Issaksona, siki BpaxoByroTh 3picT droaunu. s oci0, y sikux BiH Oinbire 160 cwm,
dbopmya st BU3HAUYeHHs 1utoli moBepxHi Tina (S): S=(100+P+L-160):100, ne S— mromia Tina KB. M; P
— Bara Tina, kr; L — 3pict, cm. Jlns mronelt, y skux 3pict menmie 160 cM : $=3,207L%3 PO’7285-O,0188|gP.
Cnin mamsitatd, Mo y (GIi3UYHO CIAOKUX JIFOACH Ha OJMHMINO TUIOIII TMOBEPXHI Tijla MPUITAJIa€ MEHIIE
MacH, HX y (P13MYHO CHIIBHUX.

Jlnist BU3HAYEHHSI TUIONII MOBEPXHI PI3HUX YaCTUH Tijia BAKOPUCTOBYIOTH (popmymm SKerli:

1) st mIoni MoBepXHi rosioBu Ta miei pazom S=27(r + 2h), ne r — paxiyc ronoBu Ta mmi, noiieHi Ha 2, h
— ’KOBJKMHA T'OJIOBH Ta IIHI;
2) st mwionn Tyay6a S=2r1.w hy e r; — paaiyc tyny0a;
3) mormia moBepxHi 000x miaeueit S=2r,m(r; + 2hy), ne r, — pamiyc obxBara rreua, hy —
JIOB)KHMHA TIJIeYa;
4) mora MOBEpXHi 000X MEePEaILIiv 3 KUCTIMHU pyk S=2r3(r3 + 2h3), e r;— paaiyc obxBata
nepeauTyys;
5) moma moBepxHi 000X creron S=2(rs+rs)h,, 1e r4 — pamiyc o0xBara cTerta, Is — paaiyc
00XBaTa KOJIiHa;



6) 1uToia MOBEpXHI TOMUIOK 31 cronamu S=2rg(rs+2hg), e rs — pamgiyc obxBara rominku, hg - moBKHHA
TOMLJIKH.

Pagiycu obumcmiorore 3a Qopmynoro I = 0:2, ne O — JoBXHMHa 00XBaTy BHUMIPIOBAHOI
YaCTUHU Tija. [HII JOCHITHUKK PO3paxyBaid KOPEJAIIWHI PIBHSHHS perpecii s BU3HAYCHHS IUIOLL
MOBEPXOHb I YOJIOBIKIB (1) Ta *KIHOK (3K):

1) moBepxHs rosoBu 3 muer S,=0,050L+0,074P+3,41+0,71 (1)
Sx=0,042L+0,083P+3,01+0,81 (k)
2) moBepxHs Tynyoa S,=0,215L+0,270P+8,25+1,49 (u)
Sx=0,1421.+0,266P+3,94+2,03 (k)

3) moBepxHs onHiel pyku S4=0,046L+0,194P+2,56+0,89 (1)

Sx=0,068L+0,161P-0,62+0,82 (x)
4) moBepxHs onHiel Horu S,=0,156L+0,276P-9,53+1,25 (1)

Sx=0,231L+0,238P-17,32+1,3 (x), ae L - noBxxuHa Tina, cMm; P - Bara Tina, Kr.

Jlist 6araTboX BHIB CIIOPTY BaKJIMBHM ITOKa3HUKOM € IIMTOMa Bara Tina (d) moaei pi3Hoi craTi, BiKy.
Taxki 3anexxuocti otpumanu y 1951 porii Brozek ta Keys. [ gosnosikiB Bikom 20-25 poki: d=1,1017-
0,000282x1-0,000736x2-0,000883x4. Jlnmss domoBikiB Bikom 40-45 poKiB: d=1,0967-0,000393x,-
0,000315x3-0,000598x4-0,000170xs, 1€ X1 — TOBIIMHA )KAUPOBOI CKJIAJIKH HA KUBOTI, X2 — KHPOBA CKJIAIKA
Ha TPY/ISX, X3 — XKHPOBA CKIIAJIKA ITiJT JIOMATKO, X4 — XXUPOBA CKJIJKa Ha IUIedi, X5 — BITHOCHA Bara Tijia,
Ky o0umcmoemo 3a popmynor: xs=AP:100P, ne AP — abcomoTHa Bara Tina, P — cranmaprha Bara Tina
JUIS JUTSL TAHOT CTaTi, BIKY Ta 3pOCTY.

Sloan ta Weir 3ampornoHyBaiy 3aJeXHIiCTh 32 SKOK MOYKHAa BU3HAYMTH MUTOMY Bary (d), BUMIpSBIIN
TOBIIMHU CKJIAJOK TEPEIHBbOI MOBEPXHI CTETHA Ta Mij JIOMATKO JUIA: YOJIOBIKIB BikOoM 18-26 poKiB:
d=1,1043-0,000133x4-0,00131x,, xe d - miiapHICTh JAHOI YaCTHHU Tija , a00 MUTOMA Bara; X; - CKIajgKa
MepeAHbO1 MOBEPXHI CTETHA HAa CEPeMHI BiJpi3ka MK MaxXOBOK 3BSA3KOK Ta BKPXIBKOIO HAIKOJIHKA, -
TOBIIMHA CKJIAJKH ITi]1 JTIonatkoro. J[ist sxinok Bikom 17-25 pokis: d=1,0764-0,00081x1-0,00088x,, ne d —
MUTOMA Bara Tijla, Xj - CKJIaJKa HaJ KIyOOBUM rpebeHeM, sika BUMIPIOETbCS Ha PiBHI CKPEIHbOT JiHIi
MiIaxoBOl 3amaJiHu, Xp - BEPTHKAJIbHA CKJIaJKa Ha CEepeluHl 3aJHbOI TOBEPXHI IUIeYa MiX
aKpOMIaJIbHUM Ta JIIKTbOBUM BiJJpOCTKaMHM, KOJIH ILJICUE CIIOKIHHO 3BHCAE.

Cowgill 3anporionyBas Gopmysty Ui BU3HAUCHHS ITUTOMOI Bark y YOJIOBIKIB 3a 1X 3pOCTOM Ta Baroro
tima: d=L%"®:P%* + 0,45, ne L — 3pict, cM Ta P — Bara tina, kr. Tenep icuye Gararo dopmyn st
OOYMCIIEHHS! PI3HOMAHITHHUX TOKAa3HUKIB, HEOOXIIHMX JJisi HMPOTHO3YBAaHHS CIIOPTUBHUX JOCSTHEHb,
CIOPTUBHUX B1I00OPIB KOMaH/, AJI1 PEKOMEH Il 3aHATh IEBHUM BUIOM CIIOPTA.

[TuTomMy Bary MO’KHa BU3HAYUTH 32 JIOIOMOTOIO TUIPOCTATHYHOTO 3BA)KYBaHHS, KOJHU TiJIO JIFOJWHU
MOBHICTIO 3aHYPIOIOTh Y BOJY 1 3a KUIBKICTIO BUTICHEHOI BOJIM OOYHCIIOIOTH TUTOMY Bary 3a (popMyIioro:
d=P:P-Pg-V, ne P - Bara Tijia, oTpuMaHa Ha MEIUYHUX Barax y MoBiTpi, PB — Bara Tijia y Boji, sIK pi3HHUI
MK MOYaTKOBUM 00’€MOM BOJM 1 MICJIs 3aHYypeHHS TUla y Heto, ToOTO 00’e€MOM BUTICHEHOI Boau V —
00’ €M 3aJIMIIKOBOTO MOBITPSI, KUl B cepeAHbOMY JIOpiBHIOE 1-1,2 miTpiB.

BukopucToByroTh iHIII Cy4acHi MeTOAM, OONaJHaHHSA Ui BU3HAUEHHS TeoMeTpii Mac:
dboTorpammeTpii, MEXaHIYHMX KOJUBaHb, (PIZUYHOTO MOJETIOBAaHHS KOJMBaHb, MaTeMaTUYHE
MOJIETIIOBaHHS, TaMa-BUIIPOMIHIOBaHHS Ta 1HIII.

1.13.5. EKCHEPUMEHTAJIBHI METOJIH BUSHAYEHHS
3ATAJIBHOI'O IIEHTPA MAC TLIA, UTO BIOJIAHOK

BaxnuBum noasTTsaM € “3aranpHmii nieHTp Macu” (3LIM) — Touka mepeTHHy 1HIIUX IEHTPIB Mac
yacTuH Tina. [lonoxxenns 3LIM 3anexxuts Bij: cTaTi — y kiHOK BiH Ha 0,5-2% po3sraroBaHuii Huxue, HIX
y YOJIOBIKIB, Bi/l BIKY — 3YMOBJIEHO HEpIBHOMIPHUMH 3MIHAMHU CIIIBBIJHOLIEHHS Mac, pO3MipiB I'OJIOBH,
KIHIIBOK, YaCTHH Tyly0a Ta iHIIMX YacTUH Tina. Bce 1e Moke BIIIMBAaTH Ha OlOMEXaHIYHY, PYXJIUBY
aKTUBHICTh. Y mepini poku x)utts 3L[M y mitkid Ha 10-15% po3TamoBanuii HWKYE, 9YUM y JOPOCTHX. Y
JIO/IeH, CIIOPTCMEHIB 31 3HAYHOW TinepTpodi€ro HUXKHIX KiHLIBOK mojoxeHHa 3LIM posramoBaHuit
HUKYe, UMM y 3BUYAlHUX Jtojiel. Sk Binomo nepuum nosioxxeHHs 31IM Buznauus y 1679 poui bopenni i
BUKJIaB CBOI JOCHI/PKeHHS y KHU31 “TIpo mokomorii TBapuH” — IIEHTP Mac pO3TalIOBAHUN MK CLAHULIIMHU



i 1ookom. Y 1889 poui Braun ra Fisher nosenu, mo 3L[M po3rarmoBanuii y qUISHII Majoro Tasa i sKIIo
TiJT 9ac CTOSIHHS TyJyO BHCYHYTHH yriepen, To BepTukaib 31IM Tijga mpoxoauTs mormepeay monepeuHux
BiciB 00epTaHHS KYJBIIOBOTO, KOJIHHOTO Ta TOMUIKOBOCTOITHOTO 3WICHYBaHb. BpaxoByHOUH BaXKINUBICTh
3HaHHA po3tairyBaHHs 3LIM y mroguHu ans ii cTIMKOCTI, BUTPUMAaHHS (PI3UYHMX HaBaHTaXeHb Oylo
3alpoONOHOBAHO 0arato METOiB Oro BU3HAUCHHS.

basznep nna BuznadyenHs 31IM 3anporoHyBaB TPHCTpid — 1€ JOIIKA JOBXKHWHOI 2 METpH,
JMHAMOMETp, KM OJHOYACHO € 1 OJIHIEI0 3 TOYOK OMOPH Ta JIPYTy OINOpY, Ha AKY CHUpanacs IOIIKA.
Omxe BoHa Oyna BakelleM IPYyroro poay — JIBi TOUKU onopu. JltoauHa po3mimanacs Ha AOUII Tak, 100
no0yTok Baru Tina monuHu (P) Ha Bigcranes Bix Touku omopH (A) momku go Tina (X) mopiBHIOBaja
no0OyTKY MOBXWHHU JOMIKH (2M) Ha mokasHuk auHamomerpa (F), omke: AX-P=2-F. Cdororpadysapim
JOCTIKYBAHOTO Y (PPOHTANIBHIN TJIONIMHI HA O MOXKHA Ha (poTOrpami MpoOBECTH JiHIIO, III0 BU3HAYAE
rpadiuno 3L[M.

Y 1926 ponti heprwumetin 3apOTIOHYBaB METO/I TOJIOBHUX TOYOK Ta BICIB CIIPSKEHUX JIAHITIOTIB, 5K €
OCSIMH KOCOKYTHOI CHUCTEMHU KOOpJUHAT. BiH CKOHCTPYKTYBaB CHellialibHy MOJIENb, sika MoOy/1oBaHa Ha
MIPUHIIMITT BUKOPHUCTAHHS TOJOBHUX TOYOK. Lle KoM OcCi CHpshKEHHMX JAHIIOTIB MPUHMAIOTHCS 3a Oci
KOCOKYTHOI cucteMu KoopauHat. lle ngamo 3mMory oOuuciautu Macu Oi0NaHOK 3 BHUKOPHCTAHHSAM
KoeiIieHTiB, HABEJCHHUX Yy Ta0I. 5.

Taoda.5
Koxkdimientn ps o04uciaeHHss Macu 0i0JIaHOK Tijla JIOAMHU 3 BUKOPHUCTAHHAM Koe(iumieHTIB
(bepuuureiin, 1926 p.)

BignocHi | T'ono- Ty- [Tne- | Ilepen- | Kucte | Crer- | ['omin- | Cro- Ty- Bes Bes To-
Macu Ba nyo qe iey- HO Ka na 1y6+ | pyka | Hora | joBa
YaCTUH ust roJjio- +
tina (K) Ba TYyJIyo
+
2
PyKH
Yonosiku | 0,067 0,043 | 0,065 | 0,0182 | 0,007 0,122 | 0,0465 | 0,0146 | 0,530 | 0.052 | 0,183 | 0,634
Kinkun 0,081 0,044 | 0,026 | 0,0182 | 0,0055 | 0,129 | 0,0484 | 0,0129 | 0,520 | 0,050 | 0,190 | 0,620

BukopucroByroun otpumani 3 Tabnuii koedimientu (K) Ta 3Harouu Bary BiacHoro Tina (P, kr) MoxxHa
00YHCIUTH Macy MeBHOT 6ioaaHku (Mgy,): Mg, =Pk

IIpakTuyna po6ora Ne7.

Tema: BumipoBaHHsi Ta 004YHMc/IeHHS TreoMeTpili Mac 4YacTHH Tijla JIOAUHH, 00 ’€KTHBHMX
NMOKA3HUKIB CTAHY OPraHi3My JIOIMHH Ta eKCIHepPUMEHTAJIbHi MeTOAM BHU3HAYEHHS 3arajbHOro
LeHTPa Mac Tijia, Horo okpemMux 0io1aHOK.

Mera:  OtTpumaTd  HaBUYKM  BUMIPIOBaHHS  OCHOBHMX  YacTMH  Tila  Ta  IPOBECTH
PO3paxyHKH JUIsl MPOTHO3YBaHHS (PI3UYHUX HABAHTAKEHb.

OOnagHaHHsI: Baru MEJUYHI, 3picTOMIp (QHTPOIOMETp), JUHAMOMETpP, KPOHLUUPKYJIb, YHIQUIIp —
KpYTUJIbHI Baru, BUMIPIOBaJIbHA CTPIUKa.

Xin podoru.
1. TeopeTuyHa yacTUHA
1. XTo 1 KOJIM 3alpONOHYBaB OCHOBHI IOHATTS PO T€OMETPII0 Mac Tia.
2. Ha yomy 0a3yroThcsl aHANITUYHI METOIM OOYUCICHHS T€OMETPil Mac YacTHH Tijia JIIOIUHU
3. SIxi xapakTepUCTUKH TiJIa BIUTUBAIOTh HA TEOMETPII0 Mac YaCTHH TijIa JIF0IUHH
4. Slki ¢hopMynu BHKOPUCTOBYIOTH ISl OOYMCIIEHHS IUIOII MOBEPXEHb TOJIOBH, IIHI, TylTy0a, CTETOH Ta
IHIITNX YaCTHH TijIa JIOIUHNA?



5. BuzHaueHHs MOMEHTIB iHEpIii BEpXHIX Ta HIJKHIX KIHIIIBOK METOAOM YHiuiipa — KpyTHIBHHUX
KOJINBaHb

6. flka mocniqOBHICTh BU3HAUCHHS MPY)KHOB’ SI3KUX BIACTUBOCTEN CKEJIIETHUX MSI31B 32 MIOTOHOTPaMOI0?
7. SIk BU3HAYMTH OCHOBHI 00’ €KTHBHI MOKA3HUKHU CTaHy OpraHi3My, sike oOJaJHaHHS BHUKOPHCTOBYIOTH
IS IIbOTO?

8. OxapakTepusyiTe OCHOBHI METOJIU JOCIIPKEHb Ta MPHIIAJIU, K BAKOPUCTOBYIOTh y OiOMeXaHiIll

9. Oxapakrepu3yBaTH OCHOBHI METO/IM, 3aCOOH Il BUMIPIOBaHHS YaCTHH TiJa.

10. Sk BrumBae 31IM Ha GioMexaHIYHY, PYXJIMBY aKTUBHICTh Tina?

11. SIxki OCHOBHI AQHTPOIIOMETPHUYHI TOYKH-KOOPAMHATH BHKOPHCTOBYIOTH NPH BUMIPIOBaHHI T'€OMETpii
Mac Ta [0 IO 3aporoHyBaB basnep s BU3HAUYEHHS IEHTP Mac Tina?

12. TIoHATTS PO aHTPOIIOMETPIIO 32 METOAOM MapTiHa.

2. [IpakTHYHA YacTHHA

3aaanns 1. OGUUCINTH TIJIOMII TOBEPXOHBb TOJIOBHUX YaCTHH CBOTO TiJla, BAKOPUCTOBYIOUM HEOOXITHI
bopmynu: a) OOYMCITUTH IJIOUTY MOBEPXHI TOJIOBH, M1, 0) ITUIONLY MOBEPXHI Tyiny0a, BpaXxoByIOUi, 1110
pazaiyc Tyayba - pe3ynbTar AUICHHS CYMHU TPhOX BUMIPIB — IPY/H ITiJI MUIIIKaMH, Tajlii, Ta3a (pe3ysbTaTh
BUMIPIOBaHHS CKJIACTH 1 PO3IUIMTH Ha 3; BUCOTA TYIIy0a - Pi3HUISI BHCOTH BEPXHBOI TPYAMHHOI TOUKH Ta
700KOBO1 KICTKH, B) IUIOILY MOBEPXHI 000X IUieuell, T) MJIOLLY MOBEPXHI 000X Mepedruiedb 3 KUCTSIMHU
PYK, 1) TUIOIIY TIOBEPXHI 000X TOJICHIB 31 CTONIAaMU, BKA3aBIIHN IS SKUX BHIIB CIOPTY BOKJIMBI OTpUMaH1
pe3yibTaTu.
3aBaannsa 2. Bu3HaunTH Macy BIIACHOTO TiJIa 32 JTOTIOMOTOIO BariB Ta JOBXHHY Tijia, HOTO OKPEMHX
YaCTHH — KIHI[IBOK, T'OJIOBH, IIIH]I.
3aBaannsa 3. 3HaiiTu MOMEHT iHepHii BepxHbOI a00 HWXKHBOI KIHI[IBOK METOIOM YHidimsipa —
KpYTUJIbHUX BariB, oOpaxyBaBIIM iX 3a Buile BKazanumu (opmymnamu: [=Ip-1;. Tc=2n/ k=2m\ Ic/C,
lc=CT?/4n’, C=20600.
3aBnanns 4. BusHauuTy 3arajgbHUA HEHTP Mac BIACHOTO Tija 3a MeToioM basnepa Ta 3a bepHiuTteitnoMm.
3aBaannsa 5. Kopucryrounce koedimientamu beprmTeiiHa oOpaxyBaTu Macu Oi0JaHOK YacTHH Tina
YOJIOBIKIB Ta KIHOK Ta MOPIBHATH iX, 3pOOMBIITN BUCHOBKH.
3aBaannsa 6. 3a 10OmMOMOTOIO 3picToMipa MapThHE BHUMIpSATH BIacHUU 3picT. Lle BaKIMBHUN TOKa3HUK
(G13MYHOTO PO3BUTKY, ajieé BiH MOBMHEH PO3IJISAATHCSA y MOEAHAHHI 3 Barok Tijla, 00XBaToM TpyaHOT
kJiTKH, JKEJI Ta ciupometpii. 3picT y HONOBIKIB MIPOJOBKYETHCS 10 25 POKIB, Y )KIHOK — 70 21-22 poKiB.
Po3nounnaroun 3 50 pokiB 3piCT 3MEHUIYEThCS B CEpeIHbOMY Ha 2,5-2,7 ¢M 3a piK.
3apaannsa /. Bumipsatu BiacHy Bary Tila Ha MenuuyHux Barax. CepenHs Bara Tula JIIOJUHU —
BH3HAYA€THCS MIISXOM BiHIMAHHS 3 MOKAa3HUKIB 3pOCTY /B CM./ YMOBHHUX BelMW4MH. Tak, rmpu 3pocti 165
CM Bara Tina ckiagae 65 kr /minyc 100/; mpu 3pocti 166-175cm BinHiMaeThes uucio 105; npu 3pocti 175
— Ta BUIlE BiAHIMaeMo uncio — 110. OtTpumanuii pe3ynbTaT BKa3ye 010JIOTIYHY Bary Tijia, Kr.
3aBaanns 8. Bumipsatu nepumerp Ta eKCKypcCito TpyaHoi KiniTku. [lepumerp rpyaHoi KIITKH — 11e Horo
JIOBXHHA, 1 €KCKypcCis - Ile PI3HUISI MDK NepUMeTpaMu BAOXY Ta BUAOXY. OCTaHHS 3aleXHUTh BiJ
PO3BUTKY IUXaJbHUX M S31B Ta TUIY AUXaHHA. Tak, eKCKypcist 10 4 cM BBa)KaeThCsl HU3BKOIO, 5-9 cM —
cepenHboto, Bl 10 cM Ta 6inbiie — BUcokor. OOXBaT IpyJHOI KIITHHU Y TOPOCIUX YOJIOBIKIB CKJIaJa€
88-92 cm, y xkiHok — 83-87 cm.
3aBaannsa 9. BuMipsatu M’s30By cuily KUCTEH pyK JHMHAMOMETPOM. Y J00pe pO3BMHEHOrO 4OJOBIKa ii
MIOKa3HUKHU B cepenHboMy ckianatroTh 40-50 kr, y kiHOK — Ha 10-15 xr menme. M’s30Ba cuia pyku
3aJIeKUTh BiJ 3pOCTY, Bard Tijla, 00XBaTy IpyIHOI KJIITKM Ta IHIIKX MOKa3HUKIB. CepesHs BITHOCHA cCHJia
M’s131B pyK 715 4oJoBikiB — 60-70™ Baru, st xiHOK — 45-50" Barm.
3aBaanns 10. BumipsaTu cTaHOBY M’s30BY CHIIy — i€ cujla M’s3iB (po3irHyBadiB) cnuHu. CTaHoBa cuiia
310poBoi, 100pe chOpMOBaHOI JTHOIUHU B cepennboMy aopiBHIOE 130-150 kr — me abGcomroTHa cuia i
BHU3HauaeThes 3a gopmynor: (cranoBa cunma X*100%):P, ne P - Bara Ttinma, X — MOKa3HUK BHUMIpY.
OTtpumaHi 3HaueHHs NOPIBHATH i3 TA0JJMYHNUMH TA 3pOOMTH BUCHOBKHU
3nauenns cmim, () Yonoiku 21-25 pokiB XKinku 18-25 pokiB

Mana cwiia ciuHA MeHme 175 MeHme 125

Cuita HUKYE CepeHbOT 175-190 125-140




Cuuia cepeHs 190-210 140-160
Cuuia BHIIIE CEPeTHBOT 210-225 160-175

Cuiia Benuka 225 Ta BUIIE 175 Ta Bume

3aBaannsa 11. Bumipatu bacTtoTy BJIAcCHOTO NYJIbCY 32 BUKOPUCTAHHSM aBTOMAaTHYHOTO abo
HaNiBaBTOMATHCHOTO TOHOMETPA, a00 MiiPaXyHKOM ITyJIbCOBHX KOJHMBaHb. [lynbc xapakTepusye poboTy
CepIls 1 CTaH CyAHMH. Y CTaHi CIIOKOIO 3JI0POBOI JIFOJUHH, aJie¢ HETPEHOBAHOI, YacTOTa IYJIbCY CTAHOBUTh
60-80 yn/xB. y 4ONOBIKiB, y XIHOK BiH Ha 5-10 ynmapiB yacrimmii. B monmoxeHHI CHUASYM MYJIbC
3MEHIIIYETHCS Ha 4-6 yaapiB, y MOJOXKEHHI CTOSYH BiH 30U1bmIyeThest 10 140 ynapiB npu Manux ¢Gi3HIHAX
HaBaHTAaXEHHSAX, Ounbie 180 ynapiB Mpy BETUMKUX HABAHTAKCHHSX.
3po0uTH BUCHOBKHM PO BJIACHUN (Pi3MYHMH CTaH, PO NepeBAKHUH BU/I CIIOPTY, HAMOIIbII
XapakTepHMii 1Jis1 Bac.

1.14. BIOMEXAHIYHI XAPAKTEPUCTUKU M'A31B
TA IX MEXAHIYHI BJIACTUBOCTI

OcHOBHUI KOMITOHEHT amapaTty pyxy — M’sa3. BiH 0e3mocepeaHbo MmepeTBOpro€ XiMiuyHYy €HEpTiio B
MEXaHIuHy, AOCATAl0YH BHCOKOTO KoedillieHTa KOPHUCHOI Jii B yMOBaX HOPMajbHOI TEMIEpeTypu Tiia
moauHu. ['onoBHIMH OioMEXaHIYHUMH TTOKa3HUKAMH, SKi XapaKTepU3yIOTh AiSUIbHICTh M’s3y, €: a) Chia
(F), sixa peecTpyeThes Ha 11 KiHI[ (CHId TATH M’s3y) Ta 0) MIBUAKICTh 3MiHHU JOBXUHHA M’s13y. BUaiIsoTh
pedicumu M 51308020 CKOPOYeHHS: 130METPUYHE, TIepecuiIarde, YCTyIlamde, 130TOHIYHE Ta ayTOHIYHE.
Po6oui Tiaru M’s3iB (OuHamiuHa poOoTa) OOYMOBIIOIOTH BHKOHAHHS PYXiB, a OMIpPHI TATH M’s3iB
(cratmuHa poOOTa) CTBOPIOIOTH HEOOXITHI YMOBH JUIs IIbOT0. M’s13H, SIKi TIPU pyCi BUKOHYIOTH OJTHAKOBI
abo moniOHi (yHKIIi, Ha3UBAIOThCSA CUHEpricTamMu. M’s3H, sKi JiI0OTb B MPOTHIIKHOMY HANPSIMKY,
HA3UBAIOTECS aHmozonicmamu. M’s3 - 11e He TIJIbKU JDKEpEeJIo MEXaHIYHOI eHeprii B pyXOBOMY arapari,
aje 1 JUKepeslo CHPUHUHATTS 30BHIIIHBOTO CHJIOBOIO MOJISL. 3aBJSKU M’s3aM HEPBOBA CUCTEMAa OTPUMYE
00’€eKTHUBHY 1H()OPMAIIIIO PO CHITY 36MHOTO TSDKIHHS - Bary, CHIIy TEpTs.

Jlo BOXIMBIMIMX 61acmugocmeli M 'a3i6 BIAHECEHI NpYiCHICMb, meeplicmb, MiyHiCmb i pelakcayis,
AKI € BOXKJIMBHMHU XapaKTEPUCTHKAMH M S30BOi aKTUBHOCTI. Ckopouysamicmv - 1€ 3IATHICTh M'siza
CKOpOYYBAaTHUCS MpH 30y/KeHHI. Y pe3ynbTaTi CKOPOUEHHsI BiIOYBA€ThCS CKOPOYEHHS M'si3a I BUHHKAE
cuna Tsaru. [Ipu ckopoueHH1 M'si3a YTBOPIOIOTHCA MOMEPEUHI aKMUHO-MIO3UHOGI MICMKU, BIJl KITBKOCTI
SAKMX 3aJ€KUTh CHJIa CKOPOYEHHA M'A3a. AKTHHO-MIO3MHOBI MICTKH CKOpPOYYBAJBHOI'O KOMILIEKCA
o/110H1 10 UUJIIHAPA, Y SKOMY PYXa€ThCs MOPIIEHb. AHAJIOIOM MOCIIIOBHOTO MPYXHOTO KOMIIOHEHTA €
IOpYy)XHHa, TOCHIAOBHO 3'€HaHa 13 LWIHApoM. BoHa Mozemoe cyxoxwuis # 11 MiodiOpuau
(ckopouyBaJIbHI HUTKH, 110 CKJIa/1al0Th M'sA3), SIK1 B 11l MOMEHT He OepyTh y4acTh Y CKOPOYEHHI.

IIpysicnicms - 1€ 31aTHICTD B1THOBIIIOBATH ITOYATKOBY JOBYD)KUHY MICHS MPUITMHEHHS i1 1eopMyr0voi
cwid. IcHyBaHHS MPY>KHOCTI MOSACHIOETHCS TUM, IO NPU PO3TATYBaHHI B M’ 5131 BUHUKAE €HEPris MPYKHOI
nedopmarii nobigHa npyxuHi. Kopcmkicms - 1€ 3[aTHICTh NPOTHIIATH CHJIaM, IO NMPHKIATAIOThCA.
Koeoiuient xopctkocti (K) BU3HauaeThCcs K BiHOIIEHHS 30uibieHHs cwid (F), 110 BIAHOBIIOE, 110
30inbIeHHss M0BXHUHU M'siza (L) mig miero 3oBHimmboi cumm: K= F/L, (H/m). Benuunna, 3BopoTHa
AKOPCTKOCTKOCTI - niodamaugicms m'sza. KoedillieHT miaIaTIuBOCTI MOKa3y€e, HACKUIBKHA TOIOBXKUTHCS
M's13 TIPU 3MiH1 30BHIIIHBOI CHJIM Ha OMHUI0. Hanpukiaz, migaaTauBiCTh 3rHHAYA TepeAruiiyds OIu3bKa
no 1 mm/H. Miynicme M's3a OLIHIOIOTH BEIMUMHOIO CHUJIH, III0 PO3TATYE, IPHU SKiil BiIOyBaeThCs PO3pUB
M's3a. Cuuta, nipu siKiid BigOyBaeThCst po3puB M'si3a (y mepepaxyBaHHi Ha 1 MM” 11 monepeKoBoi IUIOMUHY),
cranoButh Big 0,1 10 0,3 H/mm% Jnst MOpIBHSIHHS: Meka MIITHOCTI CYXOXKUIUISI 0iu3bko S50 H/mmM?, a
dacuiit 6mm3pko 14 H/MM?. Penakcayis - BIACTHBiCTh M's3a, IO MPOSIBISIETBCA Y TOCTYIIOBOMY
3MEHILIEHH] CHUJIM TATU TPHU MOCTIMHIN Horo nomxuHi. Penakcaiisi mposiBIse€TbCs, HANPUKIAA, MHpU
3icTpuOyBaHH1 i cTpuOKy Bropy, SIKIIO i Yac TIMOOKOro MPUCITaHHS JIOAWHA poOuTh may3y. Yum
naysa TpHUBadillla, THM CHJa BIAIITOBXYBaHHS M BHUCOTAa BUCTpUOYBaHHS MeEHIIl. BaxinBoio
XapaKTepUCTUKOIO € TPYNOBA 63AEMO0is M's3i6, AKy MOXHA TMOAUIUTH Ha JIBI TPYNU: cuHepeism 1
AHMA2OHI3M.



M’a3u cunepzicmu TIepeMIlIyIOTh JIAaHKU Tila B OJTHOMY HampsMKy. Hampukmnan, y 3ruHaHHI pyKH B
JIKTBOBOMY CyTJI001 OepyTh ydacTh JBOTJIABHM M'S3 IUIeYa, TUICUOBUM Ta IUICYONPOMEHEBUM M'SI3HU.
PesynpraTom cuHepriuHoi B3aeMoJil M'A3iB CIIY>)KUTh 301TbIIEHHS PE3ylbTYIOUOi Cwid 1ii. Asie num
3HA4EeHHs M'SI31B-CUHEPrUCTIB He BHuepnyeThcs. [Ipy HasgBHOCTI TpaBMM, a TaKOX IPHU JIOKAILHOMY
CTOMJIEHH1 Oy/Ib-sIKOTO M's13a 10r0 CHHEPTiCTH 3a0€e31euy0Th BUKOHAHHS PYXOBOI Mii.

M’a3u aumaeonicmu (Ha IpPOTUBAry M's3aM-CHHEPricTaM) MalOTh PI3HOCHPSAMOBaHY Hit0. Tak, sKIIO
OJIMH 3 HUX BUKOHYE POOOTY, IO MepedOopIoe, TO IHIINK - YCTymardy. ICHyBaHHS M's3iB-aHTaroHICTiB
3abe3mneuye: 1) BUCOKY TOUHICTh PYXOBHX JIiiA; 2) 3HWIKEHHS TPAaBMAaTHU3MY.

OxHUM 3 HAMBKIMBIIINX 1 TOTYKHUX M’SI31B € CEpLIEBUI — MIOKap/I, SIKUI IHEPBYETHCS OIIYKIAr0UUM
HEpBOM Ta CHUMIIATMYHUM CTBOJOM. Ceplie Mae BJIaCHY aBTOHOMHY HEPBOBY CHUCTEMY, 3a JIOIIOMOTOIO
K01 BiIOYBAaIOTHCSI MPOIIECH CKOPOYCHHS Ta po3ciabinenns. Lle curycHomepexncepueBuit syzon Kuc-
@naka, IKAA € TEHEPATOPOM CIICKTPUYHHUX IMITYJIbCIB, Yepe3 sKi 1 POPMYIOThCSI PUTMIYHI CKOPOYCHHS
cepus. Lleit By3on ¢yHKIIOHAIBHO TOEAHAHUH 3 8y310M Awog-Tasapa, Bii SKOTO TPOCTATAETHCS
nepecepLeBo-IUTYHOUKOBUM nyuox [uca, Ikl yTBOPIOE NPOBIAHUKOBY cucteMy. OTxe, 1 poOOTH
ceplsl XapaKTepHI HEpBOBAa Ta TyMopaliHa Peryiisimii, yepe3 IO BOHO IOB’S3aHO 1 3 KPOBOHOCHUMH
CYAMHAMHU, 1 3 CUCTEMOIO KPOBI Ta OUXAHHA — 306HiUHbO20 3a JIOIIOMOTOI0 JIETEHIB Ta 6HYMPIUHbO20 —
TKaHUHHOTO.

[Tpy BHBYEHHI NEPIOANYHO MOBTOPIOBAHUX PYXIB — LMUKIIUYHUX, HANPHUKIA] poOOTH cepls, BaXKIMBO
3HaTH: 1) memn (N) - YUCIIO PYXiB B OJUHHIIO Yacy; 2) mpusanicmo yukiy (T) - IPOMIKOK 4acy Mix
OHAaKOBUMHU da3zaMu IUKIIYHOTO pyxy. Temnm 1 TpHUBaIiCTh IHMKIY TMOB'A3aHI MK CO0O0M0
criBBigHOmeHHssM T=1/n. [Iyis 300pOB’s JIOAMHKU BaXKIJIMBE 3HAYCHHS Ma€ TPUBAIICTh LUKIY CEPLIEBUX
CKOpPOYEHb Ta apTepiajbHUM THCK, IKUH 3aJIe)KUTh B1l 00’€Ma KPOBOTOKY, €1aCTUYHOrO ONOpy KpoBi. Y
HOPMI JUIS 37J0pOBOI JIFOAWHU CUCTOMIYHUHA THCK ckianae 110-125 mm pt. cT., niacromiunmii 70-85. Ilpu
IHTEHCUBHOMY (hi3MYHOMY HaBaHTa)KEHHI CUCTOJIIYHHUI THCK MOXke 3pocTu A0 240 MM pt. cT. Omip KpoBi,
sIK 1 Gymb-s1Koi pimnHu, Bupakae popmyna Ilyaseiina R= 8l9/ar?, e | — B s3kicts pimman (kposi), | -
JIOBXKHUHA CYJJUHH, I - paalyC CyIAUHHU.

[Tpu migBHUIIEHHI BUMOT OpraHi3ma J10 3a0e3ledyeHHs] HOro KMCHEM, MOKUBHUMHU PEYOBUHAMH MOXKE
BUHUKHYTH He0oCmamHicms Kpogoobicy — 03HaKH MOTIpIIEeHHS npare3aaTHocTi cepis. Lle nposBiserscs
JIBOMa BU/IaMH O3HAK — SIBHA Ta CKpUTa a00 KOMIICHCATOPHA. A6Ha HedocmamHicms TPOSIBIETHCS HABITh
y BIICYTHOCTI (i3MYHOTO HaBaHTaXEHHsS (CTaH CIOKOK) — 3aJuIlIKa, [UaHO3 (TMOCUHIHHS MIKIpH).
Ckpuma Hedocmamuicmb TPOSBISETbCS NpU (I3MYHOMY HABaHTaXXEHH1 (YacTO NpH HE3HAYHOMY),
Hanpukiaa npoda 3 nmpuciganHsaMu (mpoba Maptune). Lle 03HaKM HEAOCTATHOCTI ceplsl K pe3ysbTaT
HEBIIMOBITHOCTI MDK ()I3UYHUM HABAaHTAXEHHSM 1 3/IaTHICTIO CEPIIEBOrO0 M’si3a BUKOHATH POOOTY.
HenocratHicTh ceplis BiJ NEpeBaHTaKEHHs IMPOSBISETHCS NMPHU MOPOKaX cepllsd, TiepToHii, apTepio-
BeHO3HUX (ictynax. [Ipu momkokeHHI cepleBOro Ms3a 4yepe3 IHTOKCHKallilo, 1H(EKI0, aBiTaMIHO3,
MOPYULIEHHSI KOPOHAPHOTO KPOBOOOITY (POPMYETHCSI CKpUTA HEAOCTATHICTh, IKa 00YMOBIIEHA 3HUKEHHSAM
CKOpOUYBaJIbHOI (PYHKIIIT cepiisl.

Icuye dopma smiwanoi nedocmammnocmi cepysa, fika PO3BUBAETHCS TNPHU PI3HUX CIIOIYyYEHHSIX
MOIIKO/KEHHST MIOKap/a Ta HOro NnepeBaHTaKEHHSAX, HAPUKIAJ MpU JUCTPO(pIYHUX 3MIHAX, 3aruodeni
YaCTUHM M’SI30BUX BOJIOKOH. ToMy  BHKIaJa4, TpeHep IOBMHEH TaK oOpraHizyBaTtd (i3uuHi
HaBaHTa)XEHHs, 11100 3an00IrTH TaKUM HETaTUBHUM SIBHILAM.

IIuranus 1A camonepeBipku

. SIxi 6i0MexaHiuH1 BJaCTUBOCTI, PYHKIIi1, 0COOIMBOCTI KICTOK, CYIJI001B, Ms31B?

. HuM nposBIseThCS TPyNoBa B3a€MOIisl M'sI31B?

. SIxkuil M’ 3 HaWBaXIMBIIIKHN 1 TOTYKHUH, YoMY?

. SIki yHKUiT cepus, ik 6i0MexXaHIYHOT cucTeMu?

. lllo Take aBTOHOMHa cHUCTeMa Cceplld, ii OyZoBa Ta 3HaYeHHS Horoy OioMexaHiIri?
. ITo Take HEOCTATHICTH KPOBOOOIryY, 1 O3HAKU Ta MPUYUHU?

. SIx1 ocHOBHI1 QYHKIIIT KPOB1 BIUIMBAIOTh HAa O10MEXaH14H1 BIACTUBOCTI Tia?

. Y yoMy HeOe3MeyHICTh HEIOCTaTHOCTI ceplls, il MPUUYUHU, O3HAKHU?
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9. flka npuyrHa HeOe3MeYHNX BUIIAIKIB, SBUI MPH (PI3MUHUX NEPEBAHTAKCHHAX ?
INPAKTUYHA POBOTA Ne 8.

Tema: biomexaniuni ocoduBocTi crany cepueBo-cyanHHoi cucremu (CCC), ii BIVIMBH HA OCHOBHI
OioMexaHiYHi XapaKTepPUCTUKH Tijia
Merta: Jlatu anani3 crany ocooucroi CCC ta oxapakrepusyBaTH il BIUIMBU Ha Oi0MEXaHIYHUIA CTaH Tija.
Oo6s1agHaHHSA: TOHOMETP, CEKYHIOMIp.

X1 POBOTU.
I. TEOPETUYHA YACTHHA

1. SIxa OymoBa cepiieBO-CyJMHHOI CUCTEMH Ta ii BIUTMB Ha 010MEXaHIYHI BIIACTUBOCTI?

2. SIki GyHKIIT ceprieBO-CyIMHHOT CUCTEMH 1 K BOHH BIUIMBAIOTh HA PyXOBY aKTUBHICTH JIFOUHU ?
3. 1o Take oprocTaruyHa npooda, sike ii 3HaYCHH:?

4. OxapakTepu3ylTe MeXaHI4H1 BJIACTUBOCTI KPOBI.

5. SIki MexaHI4YH1 BIIACTUBOCTI CY/IUH?

6. 1o xapakrepusye ¢popmyna Ilyazeitna?

Il. IPAKTUYHA YACTHUHA
3apaannsa 1. Busnauuru Biaacuuii cran CCC 3a opTOCTATHYHOIO POGOIO.
VY crani nokoro (nexaun) BuzHauutu CT (BepxHe 3HaueHHs THCKy) Ta AT (HuxkHIN THCK), TiApaxyBaTu
9acToOTy myibCcy Ta BuzHauuTH nyiabcoBuid THCK (I1T) = CT — AT (M. pT. CT.), BEreTaTHBHI 3MIiHU —
MOTOBUJIICHHS, IIIyM y ByXaX Ta iHIII HEraTHBHI SBHILA, a TaKOX cTosiuu vepe3 1, 3, 5, ta 10 xBunuH
micysg HaBaHTaXeHHs. OIIHKY pe3yNbTaTiB MOPIBHATHU 3 JaHUMH TAaOJIHII 3pOOUBIIN BUCHOBKH:

Ouinka TpuBajocTi podoTn

IMokazuuku
Hobpe 3a0BIJILHO He3aJ0BLILHO
TlinBMIEHHS YACTOTH MYJbCY
Hacrora my.k.cy He Oinbme Hixk Ha 11 . . .
. Ha 12-18 ynapis Ha 19 Ta 6inb1 ynapis
yaapis
CT (“BepxHiii”) IigBuimyernes He 3miHI0€TBCS 3HuKyeThesd Ha 5-10 MJLPT.CT.
- He 3minloeTnesi a6o Tpoxu .
AT (auxniif) 3HUKYEThCS . IigBumyerbes
MiABHIY€TbCS
T HigBumyersbes He 3miHI0€TBCS Honm:kyerbest
BereratuBHi peakuii BincyrHe IoToBuaiIeHHs IloToBuUAiIEHHS TA LIYM Y ByXax

3aBaanns 2. [Ipoectu npody Maptuse 3 20 npucitaHHAMH
a) BU3HAUYUTHU YaCTOTY MyJbCY CIIOYATKY B CTaHi MOKOIO Ta micis 20 ranbokux npuciganb yepes 30 cex.;
0) Buznauutu CT ta IT.
OrmiHKa: SKIIO MyJIbC JIIOJUHU 301IbIIeHNH Ha 25% abo BepXHii THCK miABMIeHUH Ha 25-30 M. pT. cT.,
a HIDKHIM HE 3MIHIOETHCSI 00 3HIKYEThCA Ha 5-10 MII. PT. CT. — cTaH HOOPHIA; AKIIO MYyJIbC 3MIHIOETHCS
Oinbire, HiX Ha 50-75% — 3a0BUTBHUN; SKIIO MYJIbC 3MIHIOETHCS OlfbIle, HX Ha 75% — He3a10BUTLHUI.
3apaannsa 3. Ilposectn mnpody Pyd’e-/Imxcona. Bona xapakrtepusye ¢i3uuHy mpare3aTHICTh 1
BU3HavaeThes hopmynorw: [4(P; + P, +P3)— 200]:100, ne: P; P, P3— nynben; Py — nynbe nexauu, P, —
MyJIBC MICIIS MMPUCIIaHb BIPOAOBXK 45 cek., P3 — mymnbe micas 1 XBUIWHU BIIMTOYMHKY.

Ominka pesynbratiB: 0-3 — rapHa mpare3naTHICTh, 3-6 — cepenHs, 6-8 — 3amoBinbHA, Oinmbine § —
ToraHa.
3aBpnannsa 4. BU3HAYNTH CTaH BJIACHOI Npane3aaTHOCTI 3a [apBapAcbKNM TecTOM .
Buxonatu 150 migHiMaHb—omyckanb Ha 1 cxoauHky (3a 5 xBuiuH). Busnauutu mynse mix 30 1 90
migaiMaaasaMu, MK 1201 150 ta micx 180 mo 210 migHIMaHHSIMU.



Pesynpratu migpaxysatu 3a popmynoro: (P1+Py+P3): 100, ne t — ¢pakTuuHe BUKOHAHHS TECTa B CEK., Py
P, P3— 3HaueHHs mynbCy.

Ominka: menm 50 — mgyxe morano, 51-60 — morano, 61-70 — 3agoBineHO, 71-80 — mobpe, 81-90 — myxe
nobpe, 6ibm 91 — BiAMIHHO.

3a pe3yJbTaTaMH KOKHOTI'O 3aB/IaHHA 3pOOMTH BUCHOBKH MPO BJACHUI (Pi3UYHUIA cTaH.

1.15. JIaHKkH TiJia 1K BaxKeJai Ta MASTHUKH

PyxoBuii anapar JIOQUHU - 1€ cUcTeMa OI0OKMHEMAaTUYHUX JIAHITIOTIB, BCl O10JaHKU SKHUX 3 €IHAHI B
OlOKIHEeMaTH4HI Mapu Ta MarTh, MK COOOIO 3B’S3KH, sKI BH3HAUYAIOTh iX 30BHIIIHIO CBOOOIY PYXIB.
biokinemamuunuti nanyioe — 1e 3B’SI30K MDK OIOKIHEMATHYHUMH MapamMH. BUIAUISIOTE Mopgonoziuni
Janyro2uy, K1 KI1acu(ikyroTh Ha TIPOCTI Ta CKJIa/HI, 3aMKHEHI Ta He3aMKHEH1. Bcbro y moanHu cuctema
010KIHEMAaTHYHUX JIAHIIOTIB CKiaaae Oinst 246. [IpakTHUHO JTAHKU PyXOBOTO amapary JIOJUHU BiTHOCHO
70 CBO€T1 mapu MaroTh Bifl | 10 3 cmynenie c60600u. Ynucno 3B’SI3KIB Ta YKCIO MOKJIMBHUX CTYIEHIB
CBOOOJM PYyXiB JIAHOK TiJIa JIFOJMHHU PETIaAMEHTYETHCSI O10MEXaHIYHUMH XapaKTEPUCTUKAMHU CYTII000BUX
3’¢IHaHb.

biokinemamuuni napu, UEHTpaMH SKHX € CyrJo0OBi 3’€THaHHS, MAIOTh Yy CBOid OCHOBI JOCHUTh
KOPCTKI KICTKOB1 YTBOPEHHSI, SIKI MEXaHIYHO MOYKHA PO3TJISAATH K BaXKell Ta MasTHUKU.

Baxeni Ta MasTHUKM (YHKIIOHYIOTH SIK JKMBI MEXaHIYHI TPUCTOCYBaHHS, IO €(EKTUBHO

3a0e3MeuyoTh yTHIII3aIlilo0, IEPETBOPEHHS Ta BUTPATy €HEeprii 0TOUYIOUOro cepeioBUIlIa B TUT
moanHd. Ha mpukiaai BakemiB Ta MasTHUKIB HPOSIBISIIOTHCS Pi3HI piBHI opranizamii pyxoBoi (yHKIl
TOUHH. Bipi3HSIIOTH BaXkesi MepIioro Ta APyroro poay.
Po3pgineHHs Tina JIOAMHU HA JaHKHU JTO3BOJISIE PO3TIISNATH iX SIK MEXaHIuHi eadxceni 1 masmuuxu. Bci
JIAaHKW MArOTh TOYKH 3'€IHAHHS, sIKI MOYKHA PO3TIIAAaTH a0 SK TOUKH OMOPY JJs BaXKens, a0o SK TOUKH
CXWTY Ul MasiTHUKA. Baib XapakTepu3yeThCs BIICTAHHIO MIX TOYKOIO MPUKJIAJAaHHS CHJIH 1 TOYKOIO
oOepranHa. Baxeni moAuIsiOTh HA TEPUIOTO 1 APYTOTO POaY.

Baowcine nepwioco pody abo BaXib PIBHOBAarW CKJIANAETbCs TUTBKM 3 onHiel nmanku. [lpukman -
KpIIJICHHS yeperna 10 xpelTa. Baoicine dpy2o2o pody XapakTepU3yEThCS HASBHICTIO JIBOX JIAHOK, a OTXKE
JIBOX TOYOK KpIMJIEHHS A0 OHNOpU. YMOBHO MOXXKHA BHUJAUIUTH BaXKUIb IIBUJIKOCTI 1 BaXUIb CHJIM B
3aNIe)KHOCTI BiJl TOTO, IO TepeBaxae B iX MiAX. Baowine weuoxocmi Jae BUTpAIl Y IIBUIKOCTI MPH
BUKOHaHH1 poOotu. [Ipukinan - MIKTbOBUN Cyriao0 3 BaHTaXeM Ha JI0JIOHI. Baxuib cuiu gae BUrpam y
cuini. [Ipuknan - crona Ha manbIIsIX.

Bce Tino mronuHM, 3aJI€KHO BiJl METH JOCHIKEHHS, CIIIJT PO3TIIANATH K €IUHUN Ol0KIHEMaTUYHUN
JAHIIOT, Y SKOMY OOMEXEHHS pyXiB 3aJIeKUTh B (QOPMH MNOBEPXHI KICTOK, SKI CIIOJIy4alOThCs
cyrino0amu, BiJl IUIACTUYHOTO CTaHY TKAaHUH. biokinemamuunuil nanyioz MO3HAYarOTh aOpeBIaTyporo 3
natuHchkuX OykB BKC, skuMU MOYMHAIOTHCS JTATUHCBKI coBa: bios — skwutTs, Kinesis — pyx ta catena —
nanutor. OTxe — )XUBUI pyxoMuil nanior. Hukue, y BUIIIS/I 1HA€Kca TaTHHCBKA JiiTepa p Bij cioBa part
— vactuHa. Hampukian nmo3nauka BKCpms, ge pmS — memrum SUperius — BepXHs KiHI[IBKa, a OTXKE —
YacTHHA BEPXHbBOT KiHI[IBKH.

VY timi moauan 61au3bKo 70 IaHOK, sK1 TiF0Th MK 206 KicTKamu. AJjie CTUIBKHU JIJISl TOKJIAJHOTO OIUCY
reoMeTpii Mac yacTille BCbOro i He MmoTpiOHO. J{i1s pilieHHs OUTBIIOCTI MPaKTUYHUX 3aBJaHb JOCUTh 15-
JTAHKOBOI MOJIEINI JIFOJCHKOTO Tija. Y Takiid MO JIesK1 JJAHK! CKIIAJAI0ThCS 3 JEKUTBKOX eleMeHmMapHux
JIGHOK, TOMY Taki 301IbIIIEHH] JIAHKU BIpHIIlIE HA3UBATU Ce2MEeHMAaMu.

OckilbKM TUIO JIIOAMHM BUKOHYE CBOi pPyXH B TPUBHUMIPHOMY MpPOCTOPi, TO HOro JIaHKH
XapaKTepU3YIOThCA CMYNeHAMU c60000u, TOOTO MOMIJIMBICTIO 3IHCHIOBATH MOCTYNalbHI 1 00epTaibHi
pyX¥ y BCiX BUMipax. SIKIIO JIaHKa 3aKpiljieHa B OAHIM Toulli, TO BOHA 3/1aTHAa poOUTH 00EPTOBI PYXH 1
MOXKHO BBaXaTW, L0 BOHa Ma€ TpH CTymeHi cBoOOAM. OCKUIBKM PYKH 1 HOTH JIIOJUHU MOXKYTh
3/1IACHIOBATH KOJIMBAJIbHI PYXH, TO 10 MEXAHIKH 1i pyX1B 3aCTOCOBYIOTH Ti % (POPMYJIH, 1110 1 IS IPOCTUX
MEXaHIYHUX TiJI, MasTHUKIB. OCHOBHI BHCHOBKH 3 LIbOTO - BJIACHA YacCTOTa KOJUBaHb HE 3aJIC)KUTh BiJ
MacH Tijla, SIKe KOJHMBAETHCS, aje 3aJIeKUTh BiJ HOro MOBXHHM, PO3MIpIB (IIpHU 30UIBLICHH] JOBXHHU
4acTOTa KOJUBAaHb 3MEHIIYETHCS).



Pobnsiun yactory KpokiB mpu Xoab0i abo Oiry, abo rpeOkiB mpu IjIaBaHHI, ab0 BeCIyBaHHI
PE30HAHCHOI0, TOOTO OJM3BKOIO IO BJIACHOI YaCTOTH KOJIMBaHb PYKH a00 HOTH, BIAETHCS MIiHIMI3yBaTH
BuTpatu eHeprii. [Ipu HaiOLIBII €KOHOMHOMY IMOE€JHAHHI YACTOTH 1 JIOBXHHHM KpPOKiB ab0 TpeOKiB
JIOAMHA JEMOHCTpPY€E 1CTOTHE 3pOCTaHHs mpaue3fgarHocti. [Ipoctuil mpukinan: npu Oiry BHCOKHH
CIIOPTCMEH Ma€ BEJHMKY JOBXKHUHY KPOKY 1 MEHIIy WOTO YacTOTY, Hi’K OUTBIII HU3BKOPOCIUH CIIOPTCMEH,
P PiBHIN 3 HUM IIBHUJIKOCTI IEPECyBaHHS.

Omnopno-pyxoBuii anapat (OPA) nroauHu — 11e cucTeMa KiCTKOBUX BaXKEJIiB, IO MPHUBOAATHCSA Y PyX
M’s13aMH. 3 TOYKH 30pYy Ol0MEXaHIKU I CHCTeMa CKIIANAEThCS 3 OIOKiHeMamuuHux 1anylo2ie, X JaHoK,
abo Oionanox SKi YTBOPIOIOTH OiOKiHeMamuyHi napu 1 MarTh MK COOOK 38’A3Ku, SKI BH3HAYAIOTh
60000y pyxie ab0 KUIBKICTb cmynenie ceoboou pyxie (P). MopdonoriuHo bioxkinemamuuni nanyiocu
HNOJUISIOTh Ha MpOCmi Ta CKAAOHI, B 3aJI€KHOCTI BiJ] KUTBKOCTI Map, 3 SIKMX CKIAJaeThcs Oionanka. Bonu
MOXXYTh OyTH 3aMKHEHHUMH — CKJIQJIeHI HEe MEHIIE HIX 3 JBOX Map, ad0 HE3aMKHEHHUMH — CKJIaJIEHI 3
OiomaHkH, sKa BXOAMUTH TIIBKH B OJHY pyXxoMy mnapy. Hampukiian nmpasa i j1iBa KiHIIIBKU JIFOJUHH MalOTh
86 OlokiHEMaTHYHUX TIap, a HWXKHI CKJIaJar0Thes 3 82 map, Akl o0’eaHaHl (QYHKIIOHAIBHO 1
MOP(}OIOTIYHO Y bioKiHeMamuui 1anyioeu BITHHUX BEPXHIX Ta HUKHIX KiHIIBOK.

VY tpuBumipHomy mpoctopi (X,Y,Z) uucio cryneHiB ¢cBoboau (P) moB’si3aHO 3 YUCIIOM YMO8 38 53KI6
(S) Gionmanku y 6Giokinemamuuniti napi i Bu3Ha4YaeThesi Gopmynor: P=6-S. Yucno ymos 36’s3ky (S)
Oionanku y OlOKiHEMaTW4HIN mapi BIUIMBae Ha ii pyXoMmicTb. TEOPETHYHO 1€ YHCIO MOXe HaOyBaTu
3HaueHb 1<S<5. Yci pyxoMmi JJaHKU MaloTh MiXK COOOK0 KIHEMAaTH4HI 3B’ SI3KH, SIKI OOMEKYIOTh 30BHIIITHIO
cB00OY pYXIiB.

OTxe, TEOPEeTHYHO MOXKYTh ICHyBaTH He Oinpmie S5 kiaciB OlokiHeMaTHUHUX map. Tomy
OlokiHeMaTuyHa Tmapa 1-ro kiacy Mo)ke MaTH 5 CTyNeHIB CBOOOAM PyXiB JIAHOK, APYroro kiacy — 4
cTyneHi cBo0ou, 3-T0 Kiacy - Tpu, 4-To KJ1acy - J1Bi CTyIeHi cBo0oau, OloKiHEeMaTHYHA mmapa
5-TO KJIacy Ma€ OJHY CTyMiHb cBOOOaM. ToMy jk0AHA 3 TaHOK HE MOXE MaTH YOTHUPHU 1 TUM OiIbIIe 11’ SITh
CTYIIEHIB CBOOOIM pyXy y CBOiii OiokiHeMaTw4Hii mapi. JlaHku OiOKIHEMAaTHYHHX TP MOXKYTh
XapaKTepu3yBaTUCs TIJIBKU TPbOMa CTYNEHSMH CBOOOJAHM II0JI0 CBO€I mapu. Takumu mapamu € ruiede ta
JIOTIaTKa, SIKi 3WICHOBaHI y MiedyoBoMy cyrio0i. biokiHemaTnuHOO maporo 4-ro Kiacy € mepearuiivyus 1a
KHCTb, 34ICHOBaHI y MPOMEHEBO3AI SICTHOMY CYIJI00i. Y pyXxoBOMY amapaTi JIIOAUHU Ol0KIHEMaTHYHUX
nap | Ta 2-ro KiaciB He BUSBJICHO.

Cuctema, sika XapakTepU3yeTbCsS F€OMETPUYHUMU 3B’ SI3KaMU HA3UBAETHCS 2010HOMHOW0. 1 ononomna
cucmema BU3HAYAETbCS (PIBUYHUMM XapaKTEPUCTHUKAMHU Tila — TMPSAMOJIIHINHOK, KPHUBOJIHINHOIO
HIBUJIKICTAMH, a00 00epTaJbHOI0 HIBHJKICTIO, NPUCKOPEHHSIM Ta T€OMETPUYHUMHU pPO3MipaMu AaHOL
CUCTEMU - JIOBXXKUHA, 00’e€M. ICHYIOTh HeconoHOMHI cucmemu — 1€ TaKi, Ha K HAKJIAJAIOTHCS TUIBKU
¢bi3uyHI 0OMEXEHHs, XapaKTepUCTUKU. {151 HEeroJIOHOMHOI CHCTEMH YHCIIO CTYNEHIB CBOOOJIM MEHIIe
qrcia KOOPAWHAT, SIKi BU3HAYAIOTh MOJIOKEHHS JJAHOT CUCTeMH (HAIIPHUKIIAJ CyCTaB).

[Tpu 3nificHeHHI JOBUIBHMX PYXIB OpraHi3M JIIOJUHM IOBHICTIO HE BUKOPHUCTOBYE BCI CBOI PyXOBI
MOKJUBOCTI. [IpM BHMKOHaHHI BHCOKOKOOPJIMHOBAHHUX pYXIB JIOAMHI, CIOPTCMEHY Tpeba aoiatu
Ha/IMIpHI CTyHeHi cBoOOAM pyXy NeBHHUX OiosaHok Tina. Lle depe3 Te, 1m0 Ha BIAMIHY Bl TEXHIYHUX
MIPUCTPOIB cTajnoi OyAOBH, y ONMOPHO-PYXOBOMY amapari JIIOJAWHU BUHUKAIOTh HAWPI3HOMAHITHI PyXOBI
MEXaHI3MHU TepeMilleHHs] Oi0JaHOK, SKi BIUIMBAIOTH Ha JIOKOMOTOPHI MEXaHI3MH, OloMexaHiuHi
xXapakTepucTUKU. L[i moKa3HUKN BUKOPUCTOBYIOTH JIJIsl KUTHKICHOTO OMUCY M aHATI3y pyXOBOi MisUIbHOCTI.
BbynoBa pyxoBoro anapara JItoJUHH Ta BUCOKA I pyXOBa aKTUBHICTb CHPUSIIM PO3BUTKY O10KIHEMAaTUYHUX
nap 1 JaHILIOTIB, JJOKOMOTOPHUX Ol0MeXaHi3MiB, HEOOXIHUX Ui CIIOPTHUBHOI, TPYAOBOI, BIMCHKOBOI
nisutbHOCTL. Ilpn GloMexaHidYHOMY aHalli3i (piKCOBAHUX IOJIOKEHBb TiNa JIOAMHU Ta I PyXiB Ha MICIi
BUKOPHUCTOBYIOTHCSI 010CTaTUYHI XapaKTePUCTHKHU, 30KpeMa IMOHATTS piBHOBaru. Pignosazca Moxe OyTH
cmilkow, Hecmitikolo abo 6atioyacoro. JIo OCHOBHHUX KpPUTEPHUIB CTIMKOCTI BIAHOCATHCSA: BHCOTa
po3ramryBaHHsl 3aranbHOoro meHTtpa Mmac (3LIM) Tima Hag omoporo, po3Mip IUIONHII OIMOPH, MICIe
MPOXO/KEHHSI JIiHIT Baru MO BIJHOIICHHIO 0 OMOPH; CTIAKICTh Tilla, MOMEHTH CTIMKOCTiI Tila Ta
MEePEeKUAYI0Yl MOMEHTH, KOE(IIIEHT CTIHKOCTI.

3anuTaHHs AJI51 CAMOKOHTPOJIIO
1. SIxi pyxu XapakTepu3yloTh Oi0MeXaHI4HI XapaKTepUCTUKU?



SIKi pyX¥u Ha3UBAIOTHCS CKJIAJJOBUMU ?

HanaiiTe kiHemMaTH4HI, CHEPTETUYHI, TUHAMIYHI XapaKTEPUCTUKU PYXiB.
SIK XapaKTepHu3yIThCS IIPOCTOPOBI XapaKTEPUCTHKH PYXiB?

[Ilo Take piBHOBara, ii BUIU, 3HAUYEHHS?

SIxi xpurepui CTiKOCTI?

7. Illo Take GiokiHEMaTH4HI Ta MOP(OJIOTIYHI JIAHIIIOT, K 1X KIaCH(IKYIOTh?
8. Uum € Baxkelni Ta MassTHUKU?

9. SIxi GloMeXxaHIYHH MOKa3HUKH XapaKTepU3YyIOTh AiSIbHICTD M 53y ?

AN

1.16. BIOCTATHUKA TIJIA JIIOAUHHU

Cratuka pos3riisiiae yMOBH pPIBHOBard Tiia ab0 CHUCTEMH T, UMM € TIIO JIIOJWHU. 3 TIO3WINH
010CTaTUKU HEOOX1IHO PO3PI3HATH ABA IMOHATTA: IMOJOXXKCHHS Tijla Ta 1mo3a Tina. [lonoscenus mina
BU3HAYa€eThCs (ikcaliero yciei ioro 6iomMmexaHiqHOT CHCTEMH BiTHOCHO CUCTEMH BIJUTIKY, SIKa MMOB'sI3aHa 3
TiJIJaMH JIOBKOJIMIIIHBOTO CepeIOBUIIa (HAIPUKIIA[, TOJO0KEHHS TUIa CTOSYH, CUISUH, JIEKAYH TOILIO).

Iloza mina xapakTepu3yeThecsi (PiKcali€lo OKpEeMHX BIIHOCHO PYXOMHUX JIGHOK Miid JIOAWHU IOJ0
CHCTEM BIJIIKY, KOTPi MOB'A3aH1 3 010MeXaHIYHOI CUCTEMOIO HOT0 BIACHOTO Tisia (TIOJIOKEHHS - CTOSIUM;
103 - pyKH Ha TOsCi, HOTY Ha MIMPHHI IJIeYeH TOIIO).

PiBHOBarm Tijla BIZHOCHO OO'€KTIB JOBKOJIMIIHBOI'O CEPEIOBUINA BHMAara€ 3HA4YHO OUIBIIMX
SHEepPreTUYHUX BUTPAT, HIXK JJIS MIATPUMKH Ti€l 9u 1HIIOT MO3u. Y KO)KHOMY HOJIOKEHHI Ha TiJI0 JIOJAUHU
JIOTh CHJIM TSDKIHHS Ta Bard OTOYYIOYHMX TUI, @ TAKOX CHUJIM Peakilii ornopu He JI03BOJISIOTH HOMY
BIJILHOTO MaAiHHA. BpIBHOBaXHTH yCi IIi CHJIM MOXKHA TUIBKH 3aBASKH TEBHUX BOJBOBHUX 3YCHJIb Ta
M'SI30BUX HaANpyXeHb. BUKIIOYEHHSM € JUIIe J1esKi MacCHBHI MOJIOKEHHS Tija (HANpUKJIad, MOJI0KEHHS
JIe)Kaud, KOJU IEHTP TSDKIHHS 3HAXOAUTHCS HalHIDKYE. ).

3HaHHS po3TallyBaHHs 3arajibHoro neHtpa TsokiHHs (3LT) Tina HeoOXimHO IS pileHHsS 0araThbox
3aBJjaHb MEXaHIKM pPYyXiB, AKi 3ajexarb BiJ 30€peXeHHS pIBHOBArd Tiia, CTYMEHS HOro CTIHKOCTI.
3acanvruti yenmp msdicinHA — 1€ TOYKA TOKJIAJaHHS PIBHOMIFOYOI BCIX CHUI TSDKIHHS, IO JIFOTh Ha TLJIO,
HOro 4acTHHHM 1 3aJICKHUTH BiJl aHATOMO-(i310JIOTIYHUX XapaKTEPHCTUK, OCOOIMBOCTEH Tija JIOAWHU —
1o3a, CTaH JUXaJIbHOI, TPAaBHOI, CEPUEBO-CYAMHHOI CHUCTEM, SIKi BIUIMBAIOTh Ha MEPEMIIllEHHS Mac B
oprasizmi. Hanpukiag Bara rpyAaHoro BiIULy TyiayOa 3MIHIOETbCS — MPH BAMXY Bara MEHIA, a MpH
BUJUXY OLIbIIA.

Ha nonoxxenns 31T cyrreBo BmiuBae nosza. Tomy koopaunatu 3LT € ¢yHKIi€rO BT KOOpAUHAT YCIX
6iomanok opranizmy. IIpu npomy 3T cmiBmajgae 3 HEHTPOM Mac Ta LEHTPOM iHEpUil Tila JIIOJUHH.
3nanus posramyBaHHs 3T € BaxmuBuMm s O6iocTaTuku, OlOKIHEMAaTHKH, Ol0JWHAMIKH, 00 TOYKa
pozramryBanHst 31T moske 3mimmyBatucs miJ Ai€0 30BHINIHIX a00 BPYTPINIHIX CHJI, SIK1 BIUIMBAIOTh Ha
(GYHKIIOHYBaHHS, pPe3yJbTaTUBHICTh MEXaHIYHOI pPOOOTH, MOTYXKHOCTI, MeXaHI4HOi eHeprii. Jlus
Bu3HaueHHs 31T Tina, Horo 4acTUH BUKOPHCTOBYIOTh €KCIIEPUMEHTANbHI, 200 PO3paxyHKOBI Ta rpadiyuHi
MeToAu Bu3HaueHHs koopauHat 3LT.

Ananimuunuii (po3paxynkosuii) memoo BPAXOBY€E 3B’S3KM MacH OKPEMHUX CErMEHTIB Tia 3 HOTro
3arajlbHOI0 MAacol0 Ta MOJIOKEHHSIM LEHTPa TSKIHHS 010JaHKH 13 3arajIbHOIO 11 TOBXKUHOIO.

PosramyBanns 31T y cuctemi koopauHaT BU3HAYA€E meopema Bapinbona: MOMEHT PIBHOAIIOYOI CHIIH
(My), gxa 3anexxuTh Bif 3aranbHoi Baru Tina (P) Ta BariB okpemux naHok (Pj) BimHOCHO 00OpaHoi oci
KOOPJMHAT JIOPIBHIOE aireOpaidyHiil CyMi MOMEHTIB CKJIAJO0BHUX CHJI BITHOCHO Iii€i oci. OTxe: M=XPiX;,
abo Px=XPix; Ta Py=XPyy;, ne x., Y — koopaunatu 31T y cucremi Bimmiky 0XY, X; Ta Y; — BiANOBiAHI
KOOPJMHATH LEHTPIB THKIHHS OKPEMHUX JIAHOK Tina; P — 3aranpHa Bara Tina jroauHu, Pj — Bara okpemoi
nanku. s po3paxynky 3T neo6xigHo:

1) chororpadyBaTtu (3 BUKOPUCTAHHSAM MacIITaOHOI peWKH — J0Bra JiHiiKa) JOCHiIKyBaHOTO y JIBOX
IUTOIIMHAX — cariTalbHil (BUIIIA 300Ky — 3111Ba a00 31paBa) Ta GpOHTAIBHIN (BUTIIA 311epay abo 33a1y);
2) Ha ¢oTorpami IpoOBECTU CUCTEMY JlekapToBuX KoopauHat 0XY;

3) Ha ¢oTorpami BKa3aTu TOUYKH LIEHTPIB CYIJI00IB Ta TOUKH LEHTPA TSKIHHS TOJOBU Ta KUCTEH;



4) Bukopuctatu gani Tabnuui @imepa Ta bpayne (Tabn. 6) i BU3HaYMTH Bary KOXHOI Ol0JIaHKU Tina 3a
dbopmynoro: Pi = (Pgig.P):100, ne P; — aGcomoTHa Bara naHku, Kr; Pyipy - BIIHOCHA Bara JlaHKH (IaHi
tabymni Pimepa Ta bpayHe st meBHOI TaHKK ); P — Bara Tina qocmipKyBaHo1 IFOIMHY, KT. (Ta01.5).

5) Ha ¢doTorpami BUMIPATH JOBXKHUHY YCIX 010JJaHOK y MM, KPiM TOJIOBH Ta KHCTEH BiJ MPOKCUMAIBLHOTO
710 JUCTAILHOTO CYT00a i OTpUMaHi pe3ylIbTaTH 3aIUCATH 10 Ta0JIHUIll Y KOJOHKY Ned;

6) oOpaxyBaTH LEHTP TSDKIHHS KOXKHOI O10JJAaHKH JIJISi YOTO JIOBXKHHY Ili€i O10JJaHKH MOMHOXXHUTH Ha
BiTHOCHY BificTanb (1) 10 11 eHTpa TSHKIHHS BiJl 11 MPOKCUMAIBHOTO KiHIA (aHi KoJoHKH NoS 3 Ta0uuili);
7) NiHIKKOO BUMIPATH Y MacTadi ¢poTorpamMu BiJIMOBIIHI KOOPJAMHATH IIEHTPA TSOKIHHA Xj Ta Yi 010J1aHOK
1 3aHECTH pe3yJIbTaTH y KOJIOHKH Bijx 7 1o 10 BkazaHoi Ta0miIi,

8) oOpaxyBaTh MOMEHTH CHJ KOXHOI Oiomanku BigHOcHO oci abciuc (0X) Ta opaunar (0Y),
NepeMHOXKUBINY 3HaueHHs PiX; Ta Piyi, pe3ynpraru 3anucaty y koioHku Big 11 o 14;

9) BupaxyBaTH MOMEHTH CHJI TSDKIHHS IS BCiX OiomaHoK (Xc): XPiXi=PiXj+..+PpX, — mus abcrucu Tta
2P;Yi=PiYi+..+P,Y,, nns opaunaru, ne P - abcomroTHi Baru okpemux OionaHok (muB. Tadm, rpada 3), P —
Bara Bcboro Tija, Xj ta Yj— koopauHat 31T Tina;

10) pospaxyBaru koopaunatu koopaunHatu 3T 3a dopmynamu: XP;Yi=XP;Yi/P; mis doro u4mciosi
3Ha4YeHHS X; Ta Y; BIIKJIAcTH Ha aOCIMCI Ta OPAMHATI Ta OTPUMATH TOYKY MEPETHUHY IMEPIECHIUKYIISPIB
Ha KOOPJMHATHIH MIonmHi, sika i 0yae Bignosinatu touni 3L[T mocmimxyBaHoro Tina.

Taoauns 6.
Tadoauus Pimepa-bpayne aast o6uunciaenns 3T Tina anamiTHuHIM MeTOI0M

Bionman- | Bigaoc | A6co- | JloB | Biacr. Bin Koopaunatu LT | MomeHT cuiu,
Ka Tina Ha JIIOTHA | JKH- IIPOKCUM. JIaHOK H- mm™
Bara Bara Ha Kinusg go LT | Tima, MM
JaH- JAHK{A | JaH- | JAHKH, MM
KH (Pi),H | ku Bimn. | A6co | Cari- Oponra- | CaritanbHa ®ponra-
(PBigH. (L), |3mau. | o TajbHa JbHA IPOEKIIist JbHA
), % MM 3Had. | MpOEeKIis | MPOEeKIis MIPOCKIIisI
Xi |Yi | Xi |VYi |PiXi |PiYi |Pi- |Pi
Xi |Yi
1 2 3 4 5 6 7 8 9 10 |11 12 13 | 14
I'omora 7 --
Tyny6 43 0,44
[Tneue 3 0,47
rpaBe
[Tneue 3 0,47
JIiBe
[Tepen 2 0,42
T gYst
mpaBse
[epen- 2 0,42
T gYst
JiBe
Kuctp 1 ---
rpaBa
Kucts 1 ---
JiBa
Crerso 12 0,44
rpaBe
Crerso 12 0,44
JliBe
- 5 0,42




T'ominka
IIpaBa

T'ominka |5 0,42
JiBa

Cromna 2 0,44
mpaBa

Cromna 2 0,44
JiBa

P=XPi ¥PiX | ZPiY | ZPi | XPiY
i i Xi |i

Jnst BuzHauenHs 3T rpadpiunum meromom HeoOximHO: 1) chororpadyBarn mociimkyBaHOTO Y
HEOOXIHIN IUIOIIKHI,

2) Ha poTorpami MO3HAYUTH TOYKH IIEHTPIB CYrI00iB 1 TOYKU IIEHTPIB TSHKIHHS TOJIOBH Ta KHCTEH;

3) BUMIpATH [OBXHHY BCiX OiONAQHOK Tijla, KOPUCTYyIOUMCh naHuMu Tabn. 4 @imepa-bpayne ta
BH3HAYUTH IICHTP TSOKIHHS KOJKHOI 010JIAaHKH 1 BiTOOPa3HTH MOTO TOYKOIO;

4) 3HaliTH 3arajJbHI LEHTPH TSOKIHHA KOXHHMX JBOX CYCiAHIX OlojaHOK (HampuKiIajg Ivieya Ta
nepeAmieddsi) i OOYMCIMTH MICIe PO3TallyBaHHS TOYKM 3arajibHOIO ICHTPa TSOKIHHS KOXHOI MapH
6ionmanok 3a ¢opmyinor: P1/Py=(L-X)/X, ne Pita P, - BimHOCHa Bara Gionanok (tabu. 5, rpada 2), L —
Bijgctanb Mik [T mux GiomaHok, X — mIykaHa BiJICTaHb BiJ] IICHTPA TSOKIHHS O10JaHKU TEBHOI Bard Jio
3arajJpHOTO IIEHTpa TSOKIHHSA 000X 0101aHOK.

1. 17. KIHEMATHYHI TA JTUHAMIYHI XAPAKTEPUCTHUKHU
PYXIB TIJIA JIFOAUHUA

VY OGaraTpoX BHIIJKaxX JOUUIFHO BUKOPHUCTOBYBATH OJHOYACHO MPSMOKYTHI, MOJISIpHI Ta chepudHi
KoopauHaTHI cuctemu. Lle n03Bomsie po3B'a3yBaT Pi3HOMAHITHI MIPOCTOPOBI 3aBJaHHS B aHTPOIIOMETPIi
ta Oilomexanini. OTxe, y Tiif a0 iHIIIN cuCTeMi BiAJIIKY yCi TOYKHM Tijia JIOJAWHU MOXXYTb OyTH ONHCaHi
TaKUMHU OiOKiHeMamuyHumu xapakmepucmuxamu: 1) Tpaektopis pyxy; 2) popma pyxy; 3) nuisx pyxy; 4)
qyac pyxy; 5) HMIBHIKICTH pyxy; 6) HpuUCKOpeHHS pyxy. o cucreMH BiTIKy 4acy BXOIUTH IEBHHM
MOYaTOK Ta OAMHUII BiAiKy. B ymMoBax 3maraHp 3a moyaToK BiJUIIKY Yacy OepyTh CYIJIBCBKMH dac,
TOOTO "CEeKyHAOMIPH BUCTABIISIIOTH Ha HyJb'. HacoB1 XapakTEepUCTUKU PO3KPHUBAIOTh PyX Y Yaci, KOJIU BiH
MOYaBCsl 1 KOJIM 3aKiHYMBCS (MOMEHT 4acy), sIK IOBrO TPUBAB (TPUBAIICTh PYXY), K 4aCTO BUKOHYBABCS
pyx (Temn), sk pyxu Oy moOyA0BaHi y yaci (putm).

Llsuoxicms mouku — 1€ IPOCTOPOBO-4aCcOBa Mipa pyXy TOUKH (IIBHUIKICTh 3MIHHU ii MOJIOKEHHS).
[[IBuakicTh MOpIBHIOE TEpIIM MOXiAHIA 3a YacoM BiA pajiyca-BeKTOpa Yy CHCTEMI BIAJIKY, IO
po3risigaeThesi. Bu3HavaeThCs MIBUAKICTH TOYKH 3a 3MiHAMHM ii koopauHat y yaci. lIBuakicts (V) -
BEIMYMHA BEKTOPHA 1 XapaKTepH3ye MBUAKICTh PyXy Ta MOTO HANPSMOK 1 BH3HAYAETHCS (IIPMYIIOIO:
V=S, ne V — mBUAKICTH (M/C), S - TOBKUHA MOA0JAHOTO MUIAXY 32 IEBHUH yac t.

Mummesa weuokicme - 11€ IBUJKICTD TiJIa y JaHUH MOMEHT yacy a0o0 y JaHiil To4Ylll TpaeKkTopii, KOJu
yCli CHJIM TIepecTaly Ha HbOTO JISATH.

Cepeons weuokicms — 1€ HIBUAKICTh, 3 SKOIO TOYKAa Y PIBHOMIPHOMY pYyCl 3a TOM camuil yac
npoiinia 6 yBech po3rsityBaHui nuiax. CepeqHsl HIBHIKICTH JIO3BOJISiE MOPIBHIOBATH HEPIBHOMIPHI
PYXH.

LIsuoxicms pyxy Tila BU3HAYAIOTh 32 IIBUJKICTIO pyXy Horo Touyok. IIpu moctynanbHOMY pyci Tija
JHIMHI MBUAKOCTI BCIX HOTO TOYOK OJTHAKOBI 32 BEJTUYMHOIO 1 HATIPSIMOM.

[Tpu obepmanvromy pyci (w) BU3HAYAIOTh KYTOBY IIBUAKICTE () TiNa K Mipy IIBUAKOCTI 3MiHU HOTO
KyTOBOI'O TMOJIOKEHHs. BOHa 1OpiBHIOE 3a BEIMYMHOIO TMEpUIoi IMOXIJHOI 3a YacoM BiJ KyTOBOTO
nepeminieHHs:: w=@/t, abo w=dop/dt, ne dp Ta dt — Oe3kiHe4HO Mayi 3HaYEHHsS Yacy Ta KYyTOBOI
HIBUAKOCTI.

HIBUAKICTH CUCTEMH TiJI, IO 3MIHIOIOTH CBOIO KOH(]Irypaiiro, He MOXXHAa BH3HAUUTH TaK Camo, K
KyTOBY IIBUJIKICTh TBEPJOro TuUIa. Y [bOMY BHUIAJKYy BHU3HAYAIOTh JIHIAHY MIBUIKICTD 3a2albHO20
yeumpa mac (31IM) cucremu. YacTo BU3HAYAIOTh JiHINHI MBHIKOCTI TOYOK JIAHOK TiNa (MpoOeKIii ocei



cyrno0iB Ha moBepxHIO Tifa). OKpiM TOTO, MpU 3MiHaX MO3M BHU3HAYAIOTh KYTOBI IIBHJIKOCTI JaHOK Tija
1I0JI0 OCeH CyryI00iB; Il IMIBUIKOCTI 3BHYAHO 3MIHIOIOTHCA y mporieci pyxy. [ns GiomexaHiyHoro o0-
IPYHTYBaHHS PyXiB HEOOXIHO y KO)KHOMY BUIIAJIKy BUOpATH, SKI IIBUIKOCTI 1 IKUX JIAHOK Ta TOYOK CIIiJ
BHU3HAUUTH.

OxHuM 3 HaWNOIIMPEHIMMX pPyXiB TOYOK Tijla JIOAWHU € KPHUBOJIHIMHUN pyX, HaNpUKIaa
obepmanvrux pyx. BEeKTOp MBHAKOCTI TOYKH MPU KPHUBOJIHIKHHOMY pyci Oe3mepepBHO 3MIHIOE CBIH
HaANpsSMOK BIAMOBiAHO 10 (opMu i1 TpaekTopii, 3aIUIIAIOYUCH TMOCTIHHO nOoTWYHOIO a0 Hel. Ilpum
JOCITIJDKEHHI 00epTabHUX PYXIB CIIiJI ypaxOBYBaTH HE TUIHLKU BEIUYMHY MacH, ajie ¥ il po3moaiieHHs y
TiNi, siKe pyxaerbes. Ha po3mofin marepialbHUX TOYOK Yy TUIi BKa3ye Miclie po3TallyBaHHS Mac Tina.
[IpuckopeHHs, U0 XapakTepu3ye 3MiHU BEKTOpa HIBUAKOCTI 32 HAMPSMKOM, HA3UBAETbCS HOPMATbHUM
abo doyenmposum TIPUCKOPCHHSM.

Y psaai BUDAAKIB TUIO JIIOAMHM MOXE 3IMCHIOBATH TaK 3BaHI IUIOCKO-MapaienbHi pyxu. Lle

CIIOCTEPITa€THCS, KOJIM yCi TOYKH TiJla pyXaroThCs Y IUIOLIMHAX, MapajieIbHUX OJHIN HEpYXOMill IIonuHi
(Hanmpukiaja, 3 IeBHUMH JOMYLICHHSIMHU TaKUM PYXOM MOXHa BBa)aTH Oir COPTCMEHA M0 AUCTaHLIi, 110
pErIaMeHTYEThCS BEPTUKAIBHUM IOJIOKEHHSIM Ta MPOCTOPOM, 0OOMEXKEHHUM OIroBoi0 J0pixkkoro). Ilpu
IIbOMY YCi TOYKH TiJla MarOTh HEOJHAKOBI TPAEKTOPIi Ta MBHAKOCTI (Ha BiAMIHY BiJ MOCTYMAJILHOTO PYy-
Xy). Takuit pyx Moxe OyTH IpoaHaIi30BaHUH IUITXOM PO3KJIalaHH Ha CKIIAIOB1 pyXYy: MOCTYNATbHUH 31
HIBUAKICTIO OyJIb-KOi TOBIJIBHO B3ATO1 TOUKH TiMa Ta 00epTalbHUN PyX IHIIUX TOYOK Tija HABKOJO M€l
ToukH. JlaHa TOYKa y MeXaHilli HA3MBAETHCS IMOJIIOCOM OOepTaHHs. SIKIIO 3a MOIOC OepeThCsl TOUKa,
HIBUAKICTH Yy SIKiIM HAa JaHU MOMEHT 4acy JOPIBHIOE HYJIIO, TO MOJOC € MUTTEBUM LIEHTPOM.
Mummesuii yenmp wieuokocmetl y TUIOCKONIAPAJICIBHOMY pPYCi ONMHUCYE JIiHIIO, M0 HA3WBAETHCS -
yeumpoioa. 11onoxeHHs MOII0Ca HA LEHTPOIl Y KOXKHHUII MOMEHT 4acy Ha3UBA€TbCS MUTTEBUM LIEHTPOM
obepraHHs Tia. PyX monroca BiIHOCHO HEPYXOMOI IUIOIIMHU PO3TIISAJAETHCS K MEPEeHOCHUH pyX. Pyx
TOYOK HABKOJIO MOJIFOCA Y TAKOMY BUIIAJIKy BBAXKAETHCS BIIHOCHUM PYXOM.

Y nuHamimi po3B'A3YIOTHCS JBa OCHOBHHMX 3aBAaHHS: 1) 3a 3amaHuMH  (BiJOMHMH) CHIAMH
BHU3HAYAETHCS 3aKOH PYyXY (MOSCHIOETHCS, SIKUM YMHOM PYXa€TbCs TLIO JaHOT Macu Wi Ji€ro cun); 2) 3a
BiJJOMUM 3aKOHOM PyXy BU3HA4Ya€ThCs BEJMUMHA Ta HAMPSIMOK JIFOYHUX CHIL.

VYci 3aBIaHHs AMHAMIKH Peani3yloThCsl HA OCHOBI BUKOPHUCTAHHS TPbOX OCHOBHHMX 3aKOHIB MEXaHIKU
HeroTona. 3rizHo 3 mepmuM 3aKOHOM (3aKOH iHEpIIii), YCSIKe TUI0 HaMaraeTbcs 30€perTu CTaH CIIOKOO
ab0 MPSAMOJIHIAHOTO Ta PIBHOMIPHOTO PYyXYy, MOKU BIUTUB 3 OOKY 1HIIMX TUT HE 3MYCUTh KOTO 3MiIHUTH
ueu craH. [nepyitini xapakmepucmuxy HAWUTIOBHINIE PO3KPUBAIOTHCS Yy nepuiomy 3akoHi Hvromona.
Inepyis - BNacTUBICTh (DI3UYHMUX TUT — X 3aTHICTb PyXaTHUCS MiCis MPUIMHEHHS Jii CHIIH, SIKa BUKIIMKaa
pyx. BoHa BUSBISIETbCS Y TOCTYNOBIM 3MiHI iX MIBUAKOCTI 3 IUIMHOM 4Yacy MiJ JTI€I0 30BHIIIHMUX, CHIL.
To6To0 Tino 30epirae MIBUAKICTh, TOKH 11 HE 3MIHITH CUIIH, 11O JIFOTh HA HHOTO.

3a IpyruM 3aKOHOM — MPHUCKOPEHHS (@), KOTpe OTpUMYye Tijio neBHOI Macu (M) mix gieto cumu (F),
IpSIMO MPOTOpLIKHE CUIli Ta 00epHEHO NMpOoNopLiiHe Maci Tija. I3 TpeTboro 3akoHy BUIUIMBAE, 1110 Y pasi
B3a€MOJII TUI BUHUKAIOTh PIBHI 3a BEJIIMYMHOIO, aj€ MPOTUJICKHO HampsMIEHI CUiu (Zig JOPIBHIOE
MPOTHUJIIT).

Bynp-4ki Tia 30epiratoTh MBHUJIKICTh HE3MIHHOIO, SIKIIO BIJCYTHI 30BHIIIHI BIUIMBH. L{g B1acTuBicTh
HEe Mae MipH 1 il mpuUiHATO Ha3uBaTU iHepyicto. Pi3HI Tina 3MIHIOIOTH MIBUIAKICTH MiJ Mi€I0 CHUI TO-
pizHOMY. OTOX, 1 sIKicTh Mae mipy. CaMe 1110 BIAaCTUBICTh Ha3UBAIOTh iHepmuicmio. CaMe 1THEPTHICTS 1
BUKJIMKA€E IHTEPEC y TUX BUMAJKaX, KO HEOOX1THO OIIHUTH, SKUM YHHOM 3MIHIOETHCS IIBUJIKICTD Tija.

Momenm inepyii mina — 1ie Mipa WOTO 1HEPTHOCTI TpH pyci. MoMeHT iHepIlli Tijlia BIAHOCHO OCi
JIOPIBHIOE cyMi JOOYTKIB Mac yCiX MaTepialbHUX TOYOK Tijla Ha KBaJApaTH IXHIX BiJCTaHEH BiJ AaHOT OCi.
30epekeHHs MIBUAKOCTI HE3MIHHOIO 32 PeajJbHUX YMOB MOXIIMBE JIMIIE TO/l, KOJU YCl 30BHIIIHI CHJIH,
MpUKIaeHl A0 TiTa, B3a€EMHO 3pIBHOBaKEHI. B IHIIMX BHIAJKaX HE3PIBHOBAXKEHI 30BHIIIHI CHIIH
3MIHIOIOTh HIBUJKICTb TijIa BIATIOBITHO IO MipH MO0 1HEPTHOCTI.

Benuke 3naueHHs Mae mpemit 3axon Hviomona — cunu, 3 SKMMM JBa Tia AIIOTh OJMH Ha iHILIOTO,
CHpsSIMOBaHI B OJIHOMY HallpsiMi, OJIHAaKOB1 3a BEJIMYMHOIO 1 MPOTHJIEkKHI 3a HampsMami: Fi1=-F,, a6o:
mia;=myay. Cucrema, fiKa CKJIAJa€ThCs 3 TiJ, IO B3AEMOMAIIOTH TUIBKM 3 TUIAaMH JaHOI CHCTEMH,
HA3UBAETHCS 3AMKHEHOI CUCTEMOTO.



3aKkoH 30epeKeHHs IMITYJIbCY O3Hayae, 1110, SKUMUA O He Oynu BHYTPILIHI pyXH Y 3aMKHEHIH cucteMi
JIAHOK TiJTa JIFOJMHM, ii TIEHTP Mac 30epirae CBO€ MOJOKEHHS - TTOKOIThCS a00 MPSAMOTIHIHHO PIBHOMIPHO
pyxaetbcs. HeoOXigHO BpaxoBYBaTH TaKOX TPUBHUMIPHICTH MPOCTOPY. Y 3B'SI3KY 3 LIUM OYEBUIHO, IO
3aKOH MOJKE JISITH JJI OJHI€T OCi (110 KOTPii CyMa MPOEKII IMITYJIbCIB € TTIOCTIHHOI0) 1 HE BUKOHYBATHCS
s iHmoi oci. Tak, 30Kkpema, BiH MOXK€ JISTH ISl TOPU3OHTAIBHOTO PyXy TUla 1 HE TIATH OIS HOTO
BEPTUKAIBHOIO PYXY, B IKOMY Oepe y4acTh 30BHIIIHA CHJIa TSKIHHS.

Sxmro Ha TiNO momisTH cuiow F i mepeMicTUTH foro Ha BiCTaHb S, TO CUja BUKOHAE pooomy (A):
A=Fs. fxmio Bekropu - Hanpsmu cuid (F) 1 Bigcrani (S) He cmiBmaaaroTh 3a Hanpsmamu, To A=Fscosa;
0 - KyT MDK HampsiMoM CWIH 1 iepemimenHsaM. Omunuisg Bumipy podotu — Jowcoyas (y cuctemi Cl) abo
KioBar-roguHa. Po0oTa, mo 34iiCHIOIOTHCS 38 OJUHMINO Yacy - nomyoicuicms (W), abo W = A/t=Fv. 3
OCTaHHBO1 (OPMYIIM MOKHA BHU3HAUUTH TMOTYXKHICTh KOPOTKHX IHTEHCHBHUX PYXiB (yIapiB mo m'suy,
OOKCEepChKI yJIapu Ta 1HIIMX yIapHUX [ii), KOJW MEXaHIYHY poOOTY BU3HAUUTH BAXKKO, aje MOXHA
BUMIPSATH CHITY 1 IBUAKICTE. OAUHUI BUMIPY nomyxcrnocmi - Bam (1x/c) abo kincvka cuna — 3acrapina
OJIMHUISL BUMIPIOBAHHS.

Bynp-sika marepiaiapHa TOUKa, a00 T1I0, 3HAXOAUTHCS B MOJI (TpaBiTaliiHOMY, €IEKTPOMAarHiTHOMY) i
Ha HBOTO Jii€ cuiia F Bix 1iboro mossi, BOHa Ma€ MOKJIMBICTh 3/11MCHIOBATH TIeBHY poboTy (A). Lle# 3amac
pOOOTH, 3YMOBJICHHH TOJOKEHHSAM TOYKH B 1O, € ii moteHmiiHow eHeprieo (En.): En=mgh — nis
IpaBiTAIliiHOT CHUIIH - TSOKIHHS.

SIKIIO pO3TIISTHYTH 3aMKHEHY CHCTEMY, TOOTO CHCTEMY, Ha SIKY HE JiIOTh 30BHIIIHI CHJIH, TO JJISl TAKOI
CUCTeMHU CIpPaBEJIMBUM € MEPIIUNA 3aKOH TEPMOJMHAMIKM: €HEpris B 3aJaHill 3aMKHYTI MeXaHiuHid
cucreMi 30epiraerscs. [Hakie - e 3aKoH 30epekeHHs eHeprii. SIKIo Ha cucTeMy JiF0Th 30BHIIIHI CHJIH 1
BOHA MEPEXOJUTh 3 OAHOTO CTaHy B 1HIIMIA, TO 3MiHA MOBHOI MEXaHIYHOI eHeprii JAOpiBHIOE poOOTi
30BHIIHIX cWi. Y aeQOopMOBaHMX TijlaX MOBHA €HEPTris JOPIBHIOE CyMi BHYTPIIIHBOI 1 KiHETHYHOL
EHEPTii.

[lepeTBOpeHHS OAHOTO BUAY MEXaHIYHOI €HEpTii B IHIIWI HA3MBAETHCS peKynepayicro MexXaHIdHOI
eneprii. [IpocTuii npuknam — o0epTaHHs riMHAcTa Ha MEePEKIIanuHi, KOJM 00epTallbHa KIHETHYHA CHEPTis
MEPEXOANTH IIJIKOM Y MOTSHIIHHY Y BEPXHIN HOT0 TOYII 1 HABIIAKH - Y HIDKHIH.

Orinka eHepreTHYHUX MOKAa3HUKIB JISJILHOCTI CHOPTCMEHA 3A1MCHIOETHCSA 3 BUKOPUCTAHHSIM PI3HOTO
pony oamuukié i TecTiB. 3 iX JOMOMOTOI MOXXKHA OIIHUTH (PI3UYHUI CTaH CIIOPTCMEHA 1 PiBeHb HOro
MOTEHLIMHUX MOMXJIUBOCTEH.

3anuTaHHs UIA caMoIepeBipKH
Bin oro 3anexuTh 3arajdbHANA HEHTP THKIHHS?

Oxaparepusyite MmeToau Bu3HaueHHs koopauHat LT
Bin goro 3anexxuts po3ramryBanus 3L[T?

SIxa mocnioBHICTb Ji1l, HeoOX1THUX A po3paxyHKy 3LIT?
OxapakTtepu3syiite O10KiHEMaTHUYH1 XapaKTEPUCTUKH PYXIB
OxapakTepu3yiTe 1HEepILiiHI XapaKTepUCTUKU
Sk moB’s13aH1 Mk c000k0 po0OTa, CHJia Ta MOTYKHCTh?

[Ilo Take MOTYXHICTh, BiJ YOTO BOHA 3aJI€KUTH?

CoNR~ LN E

1.17.1. EHEPTETUYHI XAPAKTEPUCTHUKU PYXIB

Binbmiicth 13 HUX OOYMCIIOIOTHCA 3 KIHEMATHUYHUX 1 JUHAMIYHHX XapaKTEPHUCTHK. Tak, mexauiuHa
poboma € noodyrok cunu (F) Ha nepemimenns (S): 4 = FAS. Hanpuxaz, s Toro mo0 miIHATHCS 10
KaHaTy Ha BUCOTY 5 M, XJIOMYHUK 3 Macoio Tuia B 30 kr BukoHye po0oty 6mu3bko 1500 mxoymis: 30 kr -
9,8 M/c” - 5 M~ 300 H -5 M= 1500]x. ko ueii mimiiom TpuBas 10 ¢, TO XJIOMYMK MOBHHEH BUTPATHTH
MOTYXKHICTb, sika gopiBHIOE 1500 [x: 10 ¢ = 150 Bt. OTxe, moTyxHicTs (N) 00UnCIIOeTHCS POPMYITOFO:
N =A/At=FAS/At=F - v.

OcranHe iepeTBOpeHHs (OPMYITH 0COOJIMBO BakJIMBE. BOHO /1Ta€ MOKIIMBICTh BU3HAYUTH MOTY)XHICTh
KOPOTKHMX 1HTEHCHUBHHMX PYyXiB (HampUKIaj, yJaapiB MO M'sdy, OOKCEPChKHX YAapiB Ta IHIIMX YIApHUX



i), 0COOIMBO KOJMM MeXaHi4Hy poOOTY BH3HAYMTH BAXKKO, ajie MOXKHA BUMIPATH CUITY, HAIpPHUKIA[
JTUHAMOMETPOM, Ta IMBUJIKICTH (32 IOIOMOTOI0 CEKYHI0MIpa Ta pyneTku). Tak, mpu ynapi ¢pyroosicTa mo
M'say cwia gii Moxke gocsrat 400 H, a mBuakicte BwiboTy M'sya 30 m/c. Y 1mbOMYy BHMAIKY
PO3BHBAETLCS TOTYXXHICTh, 1m0 cTaHOBUTH 12000 BT. BaxnnBow XapaKTepUCTUKOIO € NOMEHYIlHA
enepeis (E), sxy BusHavae ¢opmyna: E,=mgh, mre m — maca Tija, § - NIPUCKOPEHHS BUILHOTO MaIiHHS
(9,6 M/CZ); h - Bucora, 3 sikol pyxaerbcs Tino. Kinemuuna enepeis (Ex) Bu3HadaeThes 3a GopMyaamMu -
npu noctynaabHOMY pyCi (Enoer): Enoer = mv?/2; npu obepranbHoMy pyci (Eosepr): Eogepr =J o /2, me v -
JIHIMHA MBHJKICTH, ® - KyTOBA MBHAKICTh, M-Maca, J — MOMEHT 1HEepIii.

SIk BiIOMO, y MEXaHIUYHy EHEpril0 NepeTBOPIOETHCS MEHINA YacTHHA Mmemaboniunoi euepeii. lle
XapakTepHO 1 Ui M’S30BOI MISUIBHOCTI, KOJM TEIUIOBA €HEPrisi MEPETBOPIOETHCS Y KOPUCHUL PYX, 1O
xapaktepusyerbess koedimienrom kopucHoi mii (KKJ[). Otke eKOHOMIYHICTH pPyXy XapaKTepu3ye
dopmyna: KKJ[ = A/E -100% = N /E"-100%, ne A — pobota pyxy, E - kinpkicTb MeTab0I14HOT eHeprii,
JIx; E’- mBuakicTs 11 BuTpadanss, Br.

Pyx Oynp-sikoro Tina — TBEPAOrO, PIAMHHOTO, Ta30MOJIOHOTO XapaKTePU3YETbCS OJHAKOBUMHU
3ajexxHocTsIMH. Tak, mast Toro mo0 BHU3HAYMTH eHepreTuuHy Bapricth Oiry (Es, [Dx/M), moTpioHO
PO3IUIUTH MIBUAKICTh BUTpaTH MeTadosiuHoi eHeprii (E) Ha mBuakicte 0iry (v): Egz(JIx/m) = E/ v.
Ilynvcosa eapmicmyo (I1B) xons0m, Oiry Ta iHIIMX TUKIITYHUX JOKOMOIIi o0uncoeThest hopmyioro: 11B
(1/M)=4CC/60-v, ne YCC — yacTtoTa cepleBUX CKOPOYEHb SK PI3HUIA JIACTOJIYHOTO Ta CHCTOJIYHOTO
TUCKiB. [lylbCcOBY BapTiCTh MpOCTillle BUMIPATH, YAM €HEPreTHUHY. | KpiM TOTO, y JESIKUX CHTYaisix
MyJIbCOBa BapTICTh 1H(OPMATHUBHINIA E€HEPTeTUYHOI (HANPHUKIaA, MpU OlOMEXaHIYHOMY KOHTpONI 3a
PYXOBOIO JIiISUTHHICTIO B YMOBAX CIIEKH).

1.17.2. KIHEMATHUYHI XAPAKTEPUCTHUKU PIIMHHUX I TABONNOAIBHUX TIJI

Pinunu Ta rasm, Ha BIAMIHY BiJ TBEpAUX Ti1, Maike He MPOTHAIIOTH OMOPYy 3MiHM iX dopMu mpu
30epexxenHi cBoro o0’ema cramum. [1lo6 3MiHuTH 00’€M pimuHU ab0 3MEHIIUTH 00’eM Ta3y Tpebda
IPUKIJIACTH 30BHILIHIO CHIIy, fKa Ha3UBAa€ThCS MPYXKHICTIO 00’ema abo tuck. lle Benuuumna, ska
BHMIPIOETBCS CHJION, KA MEPICHIMKYISPHA J0 TOBEPXHI Ta BHPAKAETHCS OXMHMIIME: 1H/MZ aGo
larm=1,013-10° u/m?. 3a 3axonoM [lackass 30BHILIHIH THCK (P) Ha pimuny abo ra3 mepenaerbcs y Bci
CTOpPOHHM pIBHOMIpHO. BennymHa THCKY HE 3aJIe)KHTh Bi (OpPMH Tija, SKEe THUCHE, a TUIbKU B HOTO
po3mipiB. Ha Tino, sike 3aHypeHe y piauHy abo ra3 i€ BHUIITOBXYIOYa CHJia, SKa JIOPIBHIOE Basi,
BUIIITOBXHYTOI pIAWHU a00 ra3zy — 3aKoH Apximeda. OTXKe, y PIIMHHUX CHCTeMax (HANpUKIaa KpOB,
mimba Ta 1HII), AUXANBHIA CHUCTEMI JiI0Th BiOMI 3aKOHM (I3MKM — MEXaHIKM, KIHEMaTUKH 3
BpaxyBaHHSM II€BHUX OCOOJMBOCTEH KOXKHOTO TUIa, KOXKHOI  JIFOJIMHU, BPaxoBYIOUU (i310JI0TI4UHI,
610X1MIYH1 OCOOJINBOCTI.

biokinemamuxa — aHainizye pe3ylbTaTd TOCHIKEHb 0€3 pOo3Iisy NMPUYMH, SIKI MOXKYTh BUKIMKATH
pyX, Hampukiaa ¢i3uyHi - CUJIOBI ab0 JMHAMIYHI, XIMIYHI — 32 PaxyHOK aKTHUBHOCTI pedoBuH. [lpu
BUKOHAaHHI pyXOBOi Jii MOJOXEHHS Tina abo CHOPTUBHOTO CHapsajaa 3MiHIOEeThbes. llpu npomy ix
MaTepialibHi TOUYKU PYXalOThCs B MPOCTOPI MO JIHIAX, K1 HA3UBAIOTCSA MPAECKMOPIAMU 1 MONCYIb MAMU
¢opmy nipsimoi abo KpUBOT JIiHII.

Jinitine nepemingennsi (AS) - BiICTaHb MO MPSIMil MK KIiHIIEBUM 1 MMOYATKOBUM IOJIOXKEHHSIMHU TiJa.
JliniliHe nepeMilleHHs] BUMIPIOIOTh B OJMHUIISX JOBXKUHU (METpax) IpoTAroM NeBHOTro yacy (i, cex.) — 11e
mBHIKICTE (V), Ky BH3HauaroThb (Gopmynoro V=S/t. Tpeba BupizHATH 00’eMHy MBHIKICTH (Q), sika
3aJIeXKHTh BiJ pi3HUI TUCKIB (P1-P2) Ha moYaTKy Ta y KiHIli KPOBOHOCHOI CyIMHHM Ta BiJ onopy kposi (R),
3okpema: Q=(P1-P2):R

1.17.3. IMHAMIYHI BJJACTHUBOCTI PYXIB

Po3nin 6ioguHamMiku BUKOpHcTOBYE 3aKkoHM I. HbroTOHA, SKI XapaKTepu3ylOTh PyXH TUT Ta MPUYHHU
K1 BUKJIMKAIOTh a00 3MIHIOIOTh pyX MiJ niero cuid. Ha BigMiHY BiJf KIHEMAaTUYHUX 1X HEMOXKJIHMBO
OLIIHUTH Ha OKO - MOTpiOHa BUMIpIOBAJIbHA araparypa Ta 3HaHHS 3aKOHIB TUHAMIKH.

[Tepuuit 3akoH — OyAb sIKE TLIO 3HAXOJAUTHCS y CTaHI CIOKOK ab0 PIBHOMIPHOTO MPSIMOJIIHIIHOTO
PYXY, SKIIO Ha HHOTO HE JI0Th iHIII Tis1a a00 cuan. CTaH 30epekeHHs BEIMUUHU Ta HAPSAMY LIIBUAKOCTI



TiTa, Ha SIKe HE JIIOTh IHII Tila, CUJIM HA3UBA€ThCS iHepyicu. llel craH 3aneXuTh BiJ KITHKOCTI
PEYOBHHM Y TUII — LI Mipa inepmHrocmi. Mipa iHEPTHOCTI Tina — Woro Maca. [[pyruii 3akon HeroTona —
NpUCKOpPEeHHs (a) Tina 3 macor (M) — 1e pe3ynbrar Jii Ha HbOro CHIM F. 3aJIeKHICTh MK IIMMHU
BeIMYMHAMU BHUpakae (opmyna: F=ma. JluHamiuHi XapakTEPUCTHKHA IOTOMArarTh po3iOparucs y
CKJIAJHUX MeXaHi3Max (OpMYyBaHHS PYyXiB 1 3HAMTH NUIAXH OBOJOMIHHS HHMMH, iX BIOCKOHAJICHHS i
BHIIPABJICHHSI MOYKJIMBUX TIOMHJIOK. AJ)KE TIOMHJIKM B KIHEMATHII (30BHIIIHINA KapTUHI PYXiB) 3aBXKIH €
HACIIIIKOM HECBOEYACHMX 1 HepamioHAIbHUX (HEAOCTAaTHIX ab0 HaJAMIPHHX) M'SI30BHX 3yCHJIb 1
HEMPAaBUJILHOTO BUKOPUCTAHHS 30BHIIIHIX CHIL

[TpuckopenHs: (a), mo HAOyBaeTbCs TUIOM, OOCPHEHO MPOMOPIIHHO HOro 1HEPTHOCTI W MPsSMO
MPOIOPIIMHO il crK: JiHifiHEe MPUCKOPEeHHA a = F/M; iHaKIe BUMIPIOETHCSA KYyTOBE IIPUCKOPEHHS: € =
m/J = F-L / m -R?. 11{06 3Haiitn NPUCKOPEHHS TiJIa B MOCTYHAIILHOMY PYyCi, JOCUTH 3HATH BEJIUYHHY CHUIIH
(F) i macy (m). ITpu obepTagpbHOMY pyCi CHTYallis CKiIaaHina. [HepTHiCT, 00EPTOBOIO Tijla BU3HAYAETHCS
He Macoio, a MOMEHTOM ii inepuii (J), sikuii Bu3Hauae popmyna: J=MRZ. Pe3ynbTar Aii CHIIH 3a1eKHTh He
TUIBKH BiJ 11 BEIMYWHU, ajie W BiJ Micls IpUKIaAeHHSA. YuM JOBIIE TUIEUO CHUJIM - HAHKOPOTIIA BiJICTaHb
BiJ oci oOepTaHHs 10 JiHIT Aii cumu, TUM Outblmid momenm cuau(M), abo obepmanvruii momenm (M),
KW TOpIBHIOE HOOYTKY CHJIM Ha 1i Iulede: JJIs MOCTYHMalIbHOro pyxy Av = FAUM; mis oGepranbHOro
pyxy AG=M At/ j. Moment cumu M=Jj, J=mR? a6o M=mR?j, ne j — kyroBe mpckopenms. Edexr mii
CHJIU - 301IbIIIEHHS [IIBHIKOCTI 3aJIC)KUTh HE TITBKH BiJl BEIHYHMHU CHIIH, ajlic i Bia TpuBaiocTi ii aii (At).
VY 3BSI3KYy 3 MM 3 SBISIOTBCS JIBI OlOMEXaHIYHI XapaKTEPUCTHUKHU: imnyabc cuau FIAU Ta imnynsc
momenma cunu MAt

1.17.3.1. IMHAMIKA XOAbBHU TA BIT'Y

JlropuHa - caMmopylIiiiHa CcHCTeMa, OCKIIbKM MEpPHIONPHYMHOI0 ii PyXiB € BHYTPIIIHI CHIIH,
CTBOPIOBaHI M'si3aMH 32 PaXyHOK Ol10XIMIYHHX peaKIiiii Ta 30BHIIIHUX, TPUKIAICHUX J0 PYXJIUBHX JIAHOK
Tina. Jlo BHYTPIIIHIX CUJT BITHOCATHCS CUITU 1HEPIIii, MPUKIAAEHI 10 IEHTPIB Mac, AKi MPUCKOPIOIOTH PyX
TijNa - «peaybHi» CHIM 1HEpIIii a00 raJbMyYIOTh PYXH TiJIa 4epe3 Tak 3BaHi «pikTuBHI» cuiu iHepuil. Cuia
inepyii (Fiy) mopiBHIOE MOOYTKY Macd BChOrO Tida ab0 OKpeMoi JIaHKM Ha HOro MPHCKOPCHHS W
CTIpsIMOBaHa y OiK MPOTHIICKHUN MpHCKOpeHHIo: F=ma. ToMy cuia iHepuii ynoBUTFHIOE PO3TiH 1 crpusie
raneMyBaHHI0. [lopsia i3 BHYTpIIIHIMU Ha JIOAWHY 10T TaKOX 30BHiNIHI cwid. [Ipu xonp0i Ta 6iry mo
HUX BITHOCSTHCS: CUJIA TSOKIHHS, CUJIa peakIlii OmopH, CHJIa OIIOPY MOBITPS.

Cuna maxcinus (G - rpaBitamiiiHa cuiia) MPUKJIaIeHa 0 IIEHTPa Mac i JOPIBHIOE JOOYTKY MacH Tija
Ha MPUCKOPEHHA 3eMHoro TsokiHHSA: P= m-g. Hampuknan, npu Maci tia 50 kr cuia TSKIHHS OJiM3bKa J10
500 H (50 kr). Tpeba BpaxoByBaTH 1 CUILy 10006020 0nopy MOBITPS, MPUKIAZCHOT 10 LIEHTPa MOBEPXHI
Tina. BoHa 301blIyeThes NMpONOpIiiiHO KBaapaTy mBHUAKOCTI. Hanpukian, npu mBuakocti 9 M/c cuna
J000BOTO OIOpY MOBITP B 4 pa3u Ouiblle, HIXK NpU MBHUIKOCTI 4,5 M/c, 1 B 9 pasiB Oinblie, HIX NpU
HIBUAKOCTI 3 M/C.

Po3paxyHKu mOKa3yroTh, 1110 NMPH MBUAKOCTI Oiry 8 M/c ii Bennuuna gocsrae 20 H. Crnig BpaxoByatu i
cuny peakyii onopu, fika He € pyIIIHHOIO cwiol. Asne 1 Tpeba BpaxyBaTH 1 BUMIPATH Ta 300pa3uTH
rpagiuno. 11106 BU3HAUMTH pe3ynabTaT CHIIBHOI il BCiX chi (1 BHYTPIIIHIX, 1 30BHIMIHIX) BaXIJIUBUM €
MexaH13M (opmyBaHHS onopHoi peaxyii. 1lg cuna hopmyeTbCs KOJM JIFOJWHA, BIAMITOBXYIOYHCH BiJl
OIOpH, THCHE Ha Hel 13 CHJIOI0 BiJIITOBXYBAHHS, IO CKJIAJAEThCA 13 JABOX KOMIIOHEHTIB: 1) cTaTHUHOL
Bard (MOCTIAHOT W pIBHOI CWii Barv) 1 2) AMHAMIYHOTO KOMITOHEHTa. JIMHAMIYHUN KOMIIOHEHT
NPOSIBIISIETHCS TUIBKUM NPU PyXax, BUKOHYBAHUX 13 MPUCKOPEHHSM, KOJU BCE TUIO ab0 OKpeMi JIaHKU
MIPHUCKOPIOIOTHCS 200 TATEMYFOTHCS.

JluHamorpamMu XoAp0M Ta Oiry MaroTh OUTBII CKIAAHY (GOpMY, YUM, HANpUKIaA, AWHAMOrpama
npucinanis. lle mosicHIoeTpbest TUM, 1110 JUHAMIYHANA KOMIIOHEHT CHJIM JIli HOTH Ha ONOpPY 3aJIeXKUTh BiJl
PI3HOCTIPSIMOBAHMX CHJI iHepuii GaraThbox cermeHTiB Tina. KokHa 3 cui, mpuKiIazeHa 10 LeHTpa Mac,
MPUCKOPIOE ab0 TajabMye€ CErMEHTH, IEpPEeacThCsl 4Yepe3 ONMOpHy Hory Ha omopy. Ll cwmm imepmii
BUHUKAIOTh MPU pyXax, L0 CYNPOBOXKYIOTh X0JAb0y Ta Oir, y TomMy uHcii: 1) mpu MaxoBuX pyxax,
HAIpUKIaJ, IpU BIAIITOBXYBAaHHI MPaBOI0 HOTOK, MaxOBHM pyX JIIBOi HOTM 30UIbLIye CUITY Jii IpaBoi
HOrM Ha omnopy. Hampukinan mpu crpuHTEpChKOMY Oiry BHECOK MaxOBHX PyXiB 000X pyK B OINOpPHY



peaxiito csrae 20%, a BHECOK MaxoOBOi HOTH JI0 cepenuHu mnepioxy omopu 50%; 2) mpu 3ruHaHHi a0o
pO3THHAHHI OMOPHOI HOTH, HANPHUKJIAJ], Ha TOYaTKy (a3u amopTu3arllii, SrTuHaHHS OMOPHOi HOTW OiryHa
MPU3BOJUTH A0 BUHUKHEHHS CHJIM 1HEPIIii, 110 3MEHIIYE CUITY Jii Ha Onopy.

Omxe, cunM il HIT Ha OMOPY BiAOOPaXarOTh BCIO CYKYIHICTh BHYTPINIHIX 1 30BHINIHIX CHJI, IO
BIUIMBAIOTh Ha TUIO JIOAWHU. Taki X XapakTepHi 1 [UId CUIIU peakyii onopu, sika TOPIBHIOE 10 BETHMYMHI
cwIi JIi1 Ha OTopy, ajie MPOTWICKHO cipsiMoBanoi. Cuita 1ii Ha OIopy, a TaKOX 1 peaxyis onopu, Mae IBi
CKIIaJIOBi: BEPTHKAIbHY H TOPM3OHTIbHY. IXHI BEJIMYMHM 3MIiHIOIOTHCA B 4aci, MpO IO CyAsATh 3a
JMHAMOTPaMOIo X01p0u abo Oiry.

['opu3oHTaIBHA CKIIA0BA TUHAMOTPAMH OITy Ta XOAbOU CKIIAJA€ThCS 13 JBOX HAIBXBWIb: HETATUBHOI
i mo3utuBHOI. HeraTuBHa HamiBXBWJIS BIJIIOBIAa€ TTOYATKOBIHM (a3l mepioay onopu, KOJu BilOyBAEThCS
HEMHHYYE TajlbMyBaHHs, siKe TpeOa 3MeHIUTH. [t 1Iboro 6e3nocepeHbo nepes] HOCTAHOBKOK HOTH Ha
oropy Tpeba poOUTH aKTHBHHU PyX, «3arpibatouoro». Xapakrepy. Ilicis 1poro mouyumHaeThCs Apyra,
NO3UTUBHA HAIBXBHIIS AMHAMOIPAMH, IIO MOKa3ye, K 3MIHIOETbCS B 4acl CWIA, IO MPOCYBAE TLNO
6iryna a6o xojaka BIepe/. [i BenuunHa y BUCOKOKBanidikoBaHux 6iryHis gocsrae 500-600 H (50-60 xr).

3HayHO OijbIIa aMIUIITY/a BEPTUKAJIBHOI CKiIafoBoi nuHamorpamu. Ilpum O6iry BoHa gocsirae B
MmarictpiB criopty 2800 H, y momaukiBe 1300 H. Ilpum xoap0i amIuiiTya BEpTUKAIBHOI CKJIaJ0BOI B
cepennbomy csrae 1000 H. Benmuwna cwim aii Ha Omopy 3aJIeXKHTh BiJl BIACTUBOCTEH JOPINKKH M
Marepiaiy, 3 SKOro BUTOTOBJICHE B3yTTSI.

PisHnns y BenMuYMHI BEPTHKAIBHOI CKJIAJOBOI OMOPHOI peakiii mpu Xoapdi y B3YTTi i3 TBEpAOIO
HIKIPSHOIO MiJIOIIBOIO U MiAOMIBOIO 3 Mikpomnopuctoi rymu gocsrae 350 H. M'ske mOKpUTTS AOPIKKH U
B3YTTS 3 aMOpTH3aTOpaMu poOIATh TEeXHIKy Xoap0m ¥ Oiry OLIbII BIAMOBIZHOIO KPHUTEPIIO
koM(popTabenbHOCcTi. TUM caMUM 3MEHINYEThCS TUCK Ha Cyrjio0u Ta MibkxpeOuesi nucku. Lle 3meHiye
HAaBaHTA)XCHHS Ha HUX. | He ToMy Ti, XTO Oirae miaTionieM 1o achaibTy W y TBEpAOMY B3yTTi, 4acTO
CKapaTbCsl Ha 0OJIi B MOMEPEKyY U cyriodax vepes iX mepeBaHTaKCHHS

1.18. PYXH HABKOJIO BICIB

Timo MOOUHE MOXKHA YMOBHO PO3AUIMTH Ha 15 JIaHOK, SKi MaloTh MK COOOI0 34YICHYBaHHS i
MIpeJICTaBJICHI gadcenamu abo masmuukamu, SIKi MOeAHaH1 cyrinoooM. [l Baxiisl MEepIIoro poay pyx €
o0epTaJbHUM HABKOJIO TOYKM 3ujieHyBaHHA (Touka O) 1 3aJUIIA€ThCS HEPYXOMOIO, a BCl 1HII TOYKHU
PYXarThesl MO MOBEPXHAX cep, M0 MarTh LEHTp y Wil Touui. [Ipu Takomy oGepraibHOMY pyci Tiia
OyIb-siKke WOTO eJIeMEHTapHEe MEPEMIIICHHS SIBJII€E COOOI0 €JIEMEHTAPHUN MOBOPOT HABKOJIO JIESIKOI OCI,
10 IPOXOAUTH Yepe3 Touky O, sika € YacTHHOI Mummesoi oci obepmanns. OCKIAbKU 34JIEHYBaHHS
BIZIHOCUTBCS JO TiIa CHOPTCMEHA, TO BOHO O€3MepepBHO 3MIHIOE CBOE TOJOXEHHS B Tpoctopi. B
pe3yibTaTi 00epTalbHUIM PyX Tijla CKIAJaeThes 3 cepii eleMEeHTapHUX MOBOPOTIB HABKOJIO Oe3nepepBHO
3MIHIOIOUUX CBiil HANPSIM MHUTTEBUX OCIB. [HIIMM Ba)KIIMBHM TOHSTTSIM € YeHmp 6acu Tilla abo CUCTEMHU
Tin. Ile Touka, B AKiH cyma momenmig cun TSKIHHA BCIX YaCTHHOK Tila JOpiBHIOE Hymo. Ilpu npomy
[EHTP Baru MO’Ke 3HAXOJMUTHUCS 110332 TEOMETPHYHUX MeX Tija. LleHTp Barm mMae BeNWKe 3HAYCHHS INPH
OLIIHIII BUJAY PIBHOBaru TiNa. 3aleHO BiJ PO3TAlIyBaHHS TOUYKHU OMOpU abO OMOPHOI MOBEPXHi IO
BIIHOIIEHHIO JIO IICHTPA Baru PO3PI3HAIOTH CMIKY, HeCMIUKY I 6auoyiCcy pieHo8aU.

Tino 3HaXOAUTHCS B cmiliKill pi6HO68a3i, SIKIO HOTO IIEHTP Baru po3TaLIOBYETHCS HUXKUYE TOYKU OMOPH
a00 HWX4YE TOPU3OHTAILHOI OMOPHOI MOBepxHI. Cmilika pigHo8aca — 1ie Take TOJOXKEHHS T, MpHU
BUBEJICHHI 3 SIKOTO BOHO MOBEPTAETHCS Y BUXIJIHE MOJOXKEHHS MiJ BIUIMBOM CWJIM TSDKIHHA. | HaBmakw,
Hecmilika pi6HO8aea — KONMH BOHO HE MOXXE TOBEPHYTHCSA y BHUXIJHE TOJOXEHHS 0€3 J0JaTKOBOI i
30BHIIIHIX CHJI. Y BHUMAJKY, KOJIU TUJIO TIOBEPTAETHCS y BUXIJHE MOJOKEHHS 1 HE BTpayae piBHOBArH,
BOHO HaOYBa€ MOJIOKEHHS OaUOYHCOi pieHOBAU.

SIKIIO HEHTP TSDKIHHS 3HAXOAMTHCS BUINE TOPU30OHTAIBHOI ONOPHOI MOBEPXHI - TiJIO 3HAXOIAUTHCA Y
Hecmitikili pienosasi. Toal HMiHiIA All CUIM TSDKIHHS HE NEPETHHAE ONOPHY MOBEPXHIO. SIKIO HEHTp Baru
30iraeThCst 3 TOUKOIO OIOPH, TO TLI0 3HAXOJUTHCS B OaUi0yixCill piGHOBA3I.

TakuM 4yMHOM, SIKIIO CIIOPTCMEH CTOiTh, TO PiIBHOBAra Moro Tija O0yje CTIIKOI0, OCKIIbKU X04ya HEHTP
Baru i 3HaXOJUThCS BUILE OMOPHOI IUIOMIMHY, aje JIiHisA Jii CUIM TSDKIHHS NMPOXOAMThH Yepe3 LEHTp Baru



cnoprcMena. [lpu BigXWieHHI BiJf BEPTHKAIBHOTO IMOJIOKEHHS, OCOOJMBO 3 HABAaHTAXKEHHSM B PYKax,
piBHOBara CIOpPTCMEHA 31 CTIWKOi MEepexXOJUTh B HECTIMKY uepe3 3MIIIeHHs JiHIi 1ii CUIM TSHKIHHS
BiJIHOCHO IICHTPY TSIKIHHS, 10 BIIOOpaXeHo Ha puc. 7.

(A) (b)

Puc. 7. PiBHoBaru Tijia - criiika (A) i ooMeskeHo criiika (B)

s obGepToBOro TBEpAOro Tijia yepe3 LEHTpP Bark abo LEHTP Mac MOXHA MPOBECTH SK 3aBrOJIHO
Oararo BiciB oOepranHa. OnHaK, BUXOASYM 3 TEOMETPUYHOI (OPMH Tija i PO3MOMALTY MacH B HBOMY,
MO>KHA BUJLTUTH JB1 B3a€EMHO MEPIEHIUKYISAPHUX BiCl 3 HAMOLIBIIMM 1 HATMEHIIUM MOMEHTaMH 1HepIii
(J:mRz)/ Crilike oOepTaHHS HE3aKPIIJICHOTO TiJla MOXJIMBE TUTHKH HABKOJIO WX oceil. Take oOepTaHHS
TiJla HABKOJIO OCl, MEePIEeHIUKYISIPHOI ABOM MEPIINM, HEMOXJIHUBO. Bci Tpu 0Cl Ha3MBAIOTHCS TOJIOBHUMHU
OCSIMH 1HEpIIii TaHOTO TiJla. ByIb-IKU KOHTAKT 3 OMOPHOIO MOBEPXHEIO JOJAE JIOAATKOBY TOUKY a00 OCh
o0epTaHHs, 10 BIUIMBAE HA XapaKTep pyXy CIIOPTCMEHA.

1.18.1. BUSHAUYEHHS LIEHTPA TSIKIHHS I TOT'O 3HAYEHHSA Y PYXAX

@dopma Tijla Ta pO3MIILEHHS Y HhOMY HOr0 MacH BU3HAYAIOTh MiICLIe PO3TALIYBAaHHS LEHTPA TAKIHHA.

[leHTp TSOKIHHS MOXKE 3HAXOAMTHCS 1 3a Mexamu 00'emy Tina. LleHTp TsOKiHHSA - 1€ yMOBHA TOYKa
(reomeTpuyHHi 00pa3), uepe3 sKy NPOXOAUTH JiHiA TsOKIHHA. [lo/I0KeHHsS LeHTpa TSDKIHHS BiJHOCHO
OTIOPH BILIMBAE 1 HA CTYIIHb CTIHKOCTI Tijla Ta yMOBU HOTO pPIBHOBAar.
PiBHOBara Tina JIOAMHU NPOSIBISETHCS TOAl, KOJIM BCl CHUJIM, IO JilOTh HA HHOI'O, 1 MOMEHTH CHJI €
3pIBHOBaXEHUMH (OyIb-sKI HOT0 MPUCKOPEHHS JOPIBHIOIOTH HYJIO). Y LbOMY IOJIO)KEHHI TIJI0O MOXE
OyTH y CIIOKO{i, pyxaTHUcsl MPSIMOJIHIHHO Ta PIBHOMIPHO a00 PIBHOMIpHO 0OepTaTHCS HABKOJO OCI, IO
MIPOXOAUTH Yepe3 IEHTP HOTo TsKIHHA. PiBHOBara Tijia JI0IMHUA Ma€ MicCIl€ TO/ll, KOJIU T€OMETpUYHA CyMa
BEKTOPIB yCIX MPUKIAJAEHUX JI0 TiJa CUJ TaKOX JIOpPIBHIOE Hym0. PiBHOBara Tina Moxke OyTH CTIHKOIO,
HeCTIlKor0, Oainyxoro. [Ipu po3B's3aHHI PI3HOMAHITHUX PYXOBHUX 3aBIaHb JOCUTh YacCTO JIOBOIAUTHCS
30epiraTi HepyXxoMe IMOJIOKEHHS Tina. 3 iHmoro OOKy, TaK caMO 4acTO BOHA BHPIIIY€E 3aBJaHHS 11070
30epeKeHHsI TaKOTO TOJIOKEHHS Y B3a€EMOJIIT 3 IHIIUMH TUIAMH, CHIOPTUBHUMH CHapsiiaMu (HampuKiai,
IITaHTa, KOTPY He0OXi1HO 3adikcyBaTH y MOJ0XKEHHI CTOSYM Ha MPSAMUX pyKax Haj rojoBoro). Jist Toro
o0 yrpumaTH, 3adiKCyBaTH Taki Ta 6arato IHIIKUX IMOJO0XKEHb CBOTO Tijia, JTIOJMHA MOBUHHA TIepeOyBaTH
y piBHOBa31. 3aKOHU Ta MpaBUJIa, 32 KOTPUMHU 1€ BiJOYBA€ETHCS, € IPEAMETOM OIOCMAMUYHO20 AHATIZY.

Tino mronuHM Ta OKpemi MOro JaHKM MOXYTh HaOyBaTH TOJOXEHHS CTIMKOi piBHOBAaru.
XapakTepHUMHU TPUKIaJaMH HalOUIbII CTIMKOrO MOJIOKEHHS Tija JIOAWHU MOXYTh OyTH TOJOXKEHHS
JeKayu Ha TOPU3OHTANIbHIN MJIOUIMHI (HUXKHS OIopa), BUC Ha NEpeKsIaguHl (BepXHs ornopa). 3aiiMaroun
3BUYHE IOJIOKEHHSI y MPOCTOPI, TUIO JIOAUHU nepedyBae y HecTilKii piBHOBa3zi. Ilonoxenns Gaimgyxoi
pIBHOBAru y NpuUpoAHUX YMOBAX T1JIO JIFOJUHU HAOYTH HE MOke. BakIMBOIO XapaKTEpUCTUKOIO € IUIOIIA
oropu. Lle mioma, oOmMexxeHa KpallHIMH TOUYKaMH OMOpH Tiia. Hampukiaa MHPOKO po3CTaBieHl CTOMH



Hir. YuMm Oinbla miioma omnopu, THM TiJIo € Outbln criikuM. BoHa, onqHak, piko HaOyBae NMpaBUIBHOL
dbopmu. JliHIA TSOKIHHA — 1€ TIEPIICHIUKYIISP, OMYIIEHUH 3 IIEHTPa TSHKIHHA Tijla Ha TUIONLY OIOPH PiIKO
MepPEeTUHAE TUIONTY ONOPH Yepe3 IEeHTp. ToMmy CTIMKICTh Tila HE B yCiX HampsMax ojHakoBa. Tak, y
Ba)XKKOATJIETa, IKUH 3a()iKCyBaB LITAHT'Y HA NMPSMUX PYKax HaJ OJIOBOIO, Y NEPEAHbO3aHbOMY HAIIPSIMY
CTYIHIB CTIHKOCTI Oyzie MEHIIIOI0, Y (PpOHTAIBHOMY - OUIBIIOKO.

Jlns TOYHINIOI OIIHKK IIbOTO TIOJOXKEHHS Tija BHU3HAYAIOTh KyTH CTilkocTi. KyTrom criiikocTi
HA3MBAETHCSA KYT MIXK JIIHIEIO TSOHKIHHA Ta MOXWIOK JiHi€0, nposeneHoro i3 3LIM no Oynb-sKoi TOUKH
MEXI IUIomi omopu Tija. YuM OinMbIIMA KyT CTIMKOCTI, TMM OLIBIIY CTIMKICTh Ma€ TiJIO Yy JTaHOMY
KOHKPETHOMY HaIPSMKY.

Baxnusum € momenm cmitikocmi (M iz Tila, SIKAA BU3HAYA€ThCs 100yTKOM Baru Tina (P) Ha micue
foro npuknananss (L) - BeIMYMHY NEpHICHIMKYIISPA, MPOBEACHOIO Bl MEXI IUIOIII OMOPHU JIO JIiHIT TH-
XKIHHA - pazgiyca CTiMkocTi. UucenbHO BIH 3aJICKUTh BiJ JABOX BenuuuH: Baru Tina (P) Ta pamiyca
criiikocti (I) y gaHoMy Hanpsimy. YuM OUIBIIMMH € 111 BEJIMYUHH, THM OLIBIINM OyJie MOMEHT CTIHKOCTI,
a BIJAMOBIZHO 1 CTYIHb CTIMKOCTI YChOTO Tinma: M= Pr. J{ns 30epexeHHs] piIBHOBAru Tilna JHOIUHU
HEOOXiTHO, 00 MOMEHT CTIMKOCTI OyB OUIBIIMM, HIX NEPEeKUIHUNA MOMEHT. BiTHOUIEHHS MOMEHTY
criikocTi  (Mcri) 10 TepekugHoro MoMeHTY (Myep) Ha3HBA€TBCS KoeiyicHmom Cmitikocmi:
Keriti=Meriiic: Mpep. K110 KOeDiLieHT cTiiKOCTI OUIBIINIA 3a OAUHMUINIO, TO piBHOAIIOYA 1BOX cull F, Ta P
MPOXOJIUTh Y MeXax Iuiomi onopu. Komu xoedilieHT CTIHKOCTI JOPIBHIOE OIMHMIN, TO TiJIO JIFOJUHH
HaOyBa€e KpailHHOTO NOJOKEHHS piBHOBArd. IIpu KoedimienTi CTIHKOCTI, MEHIIOMY 32 OJUHUIIIO, JIHIs il
piBHoaito4oi (K) n1Box cui - Iyep Ta P IPOXOIUTH 32 MEXaMM IIJIOIII OINOPH 1 TUIO BTpayae PiBHOBATrY.
OTxe, TUIO JIFOAWHN HAOYBA€ THM CTIMKIIIOTO TIOJIOKEHHS, UMM HWK4YE posramoBanuii ii 3[IM, yum Oib-
1a Moro mjoma omnopu, YuM OJrbK4Ye A0 HEHTpa MepPeTUHY IUIOINII OMOpH JiHIS TSDKIHHS, YUM OUTBIIHIA
KYT 1 MOMEHT CTIHKOCTI, YMM O1JIbIINI 32 OAMHUITO HOT0 KOe(ilieHT CTIHKOCTI.

3MIHIOIOYH TUIBKHU TO3Y, JIIOJWHA 3BHYAHO 3[1HCHIOE Oarato poOo4ux pyxiB. Y BUNAAKY, KOJIU
MIOJIOKCHHS 11 TiJIa CTIKE, TO PYXM BHKOHYIOTHCS JIETKO, 3 BHCOKOK TOYHICTIO. HaiiOiabpIl HaOYHUM
IPUKIIAZIOM € PYyXH XYJ0KHUKA, I0BeNipa, FOJMHHUKAps Toulo. [l Toro moob 3a1HCHUTH pyXH 31 3MIHOO
MO3M 1 TIOJIOKEHHS TiNla, JIIOJMHA MAa€ BUKOHATH TIONEPEIHI0 IMepeOynoBy CBO€i MO3U - Tak 3BaHy
nigrotopuy Gaszy. llpukiiamom Takux pyxiB MOXKE CIYTyBaTH MepexiJ 13 TOJOXKEHHS CHAAYU Y
MOJIOKEHHS cTOsuM 1 Hazal. [liaxroroBua aza HeoOXimgHa I TOTO, 10O CTBOPUTH /IS Tija HEOOXiTHUI
CTYIIHb CTIMKOCTI. Y JApyriid, OCHOBHIiH, (a3i, BIacHe, peani3yeThCsi OCHOBHA YacTHHA PYXOBOTO
3aB/laHHs — 3MiHa NoJjiokeHHs Tuta. [Ipu BUKOHaHHI pyXiB 0€3 3MIHU Micls BiIOyBa€Tbcs 3MiHA YMO8
pisnosacu Tina moauHu. CrocrepiratoTbes aBa npouecu: 1) mepemimenHs 31IM no Beptukami; 2)
nepeminieHHss 31IM no ropuzonrtani. [ y ToMy 1 B IHIIOMY BHIaJKaX MOMITHA TEHIEHIIS 10 BTpaTH
piBHoBaru Tina. IIpu nmepemimenni 31IM no BepTukaini BiAOyBaeThCs 3MiHa TUCKY Ti1a Ha omopy. Y
criokoi BoHa nopiBHIO€e Ba3l Tuta (P). Ilpu pyci Tinma 3 ONpUCKOpEHHSM MO BEPTHKall 1O Baru Tiia
J07a€ThCsl a00 BiJl HHOTO BIIHIMAETHCS, 3aJIEKHO BiJl HAIIPSIMKY BEKTOpa MPUCKOPEHHs, cuiia iHepuii Piy
neBHo1 yacTuHu Tina. [Ipu nepemimenni 31{M no ropuzoHTani JiHisA TSAXKIHHSI MOKE IEPEMIITYBATUCS 10
Kpasi MeX1 IJIOLII OIIOPH.

Jlns 30epexeHHs pIBHOBArM y TaKOMy IIOJOXEHHI PEKOMEHIYEThCS BUKOHYBaTH TaK 3BaHi
komnencamopui pyxu. Lli pyXu AaiTh 3MOTy KOMIIEHCYBAaTH INEPEMILIEHHS MEBHUX Mac JIAHOK Tia y
MPOTHIISKHOMY HAIpsIMKYy, BHAcHigok d4oro 3L[M cucrtemMu CyTT€BO HE 3MIHIOE CBOTO TOJIOKEHHS
BiJTHOCHO omopu. [Ipu HIKHII onopi KOMIEHCATOPHI PyXU PEKOMEHIYEThCSI BUKOHYBATH, TOYMHAIOYH 3
THX CyrJ1001B 1 JaHOK TiJIa, KOTP1 pO3TalIOBYIOTHCS OJIMKYE A0 OTOPH.

3anuTaHHs AJ1s1 cCaMoIIepeBipKH

[Io € mpenMeToM biocmamuyuroco ananizy?

[Ilo Take MOMEHT CTIMKOCTI Ta HOTO KOE(III€HT, X 3HAUCHHS ?

OxapakTepu3yBaTH YMOBH pIBHOBaru

[Ilo Take KOMIIEHCATOPH PYXH, SIKE 1X MPU3HAYCHHS ?

Sk oxapakTepu3yBaTu LEHTP TSKIHHS TiJIa JIFOJWHU, BKa3aTU METOJ HOTro BU3HAUYEHHS?
Jl1s yoro BayKNMBUMM € 3HaHHA postauryBaHHs 3L[T?

ocoarwhE



7. 1Ilo Take yMOBM 3B’SI3KIB Ta CTyINeHi cBOOOIH, sIK€ iX 3HAUEHHS JJIsl OMOPHO-PYXOBOTO amapary
JIFIOOUHA?

Bin "oro 3anexuTh MBUAKICTD Y PIANHHOMY CEPEIOBHILI, 30KpeMa KPOBi?

9. Illo Take KOMIIEHCATOPHI PyXH, KE X 3HAYCHHS ?

«©

IIpakTuyna po6ora Ne 9.

Tema: biocrartuka Tina JoauHM Ta OiloAMHAMiKa PYXOBHX /i, BUMIPIOBaHHS (Qi3HYHUX
OioKiHeMATHYHUX XAPAKTEPUCTHK Tijla Ta BU3HAYEHHS! OCHOBHUX XAPAKTEPUCTHK OPraHizMy siK
OioMexaHiYHOI cUCTeMH, 30KpeMa KPOBOHOCHOI.
Merta: 3aKpiluTH TEOPETUYHI 3HAHHSA 3 TEMHU 1 OTpUMATH MPAKTUYHI HABUYKH BU3HAYEHHS OCHOBHUX
MeroaiB po3paxyHkiB 3L[T, 3akpinuTu TeopeTWyHi 3HAHHSA MpPO OiOMEXaHIYHA BJIACTUBOCTI OIOPHO-
PYXOBOT0 amapara Ta METOHU 1 3aCO0M BUMIPIOBAaHHS HOTO XapaKTEPUCTHK.
Obaagnanus: ¢oToamapar, JiHINKA, pPYJIETKa, BUMIPIOBAIbHA CTPiUKa, CEKYHAOMIp, JHMHAMOMETP,
TOHOMETD.

1. TeoperuyHa YacTHUHA

1. Slka Teopema Bu3Haudae po3tamyBanHs LT y cucremi koopauHat?

2. OxapaktepusyBaT TeopeMy BapiHbOHa, BKa3aBIIH ii 3HAYCHHS Y Oi0MEeXaHiIli.
3. SIkuii adropuTM il MpY BU3HAYCHHI IIEHTPA TSHKIHHS?

4. Slxa mocminoBHicTh aii npu BuzHadeHHi LT rpadiyanm metogom?

5. UuM BiApi3HAETHCS aHATITUYHUN METOJI BU3HAYEHHS 3arajIbHOTO 1IEHTpa TSOKIHHS Bix rpadidHOoro?
6. Slxa OynoBa, (yHKIIi{, BIACTUBOCTI OMOPHO-PYXOBOTO amapaTa JIOUHU?

7. Illo Take Baxkeni Ta MaSTHUKH, Ol0OKIHEMATHUYHI JIAHIFOTH Ta X 3HAYCHHS ?

8. Big 4oro 3aieuTh NIBUAKICTH KPOBOTOKY IO CyIUHAX ?

9. Slki 3HaYCHHS apTEPiaIbHOIO TUCKY Y 3I0POBOI JFOUHU?

10. SIxi OCHOBHI MTOKa3HUKH TPEHOBAHOCTI OpraHizmy?

11. o Trake dhakTuuami iHAEKC KpoBonocTtayaHHs (PIK) 1 Bij 4oro BiH 3a1€KHUTH?
12. o Take OioyOTiYHUIA Ta KaJCHIAPHUHN BiKH, 10 BOHU XapaKTEPU3yIOTh?

2. [IpakTyHa YacTUHA
3aBaanns 1. Hagatu 610K-cxeMy aHaJIITHYHOTO (PO3paxyHKOBOro) Metosa po3paxyHky 3LIT.

3aBaanns 2. 300pazutu rpadiyHy cxemy BuzHaueHHs LIT BepxHbOi KIHI[IBKH
3aBaanns 3. Hagatu 610k-cxemy rpagignoro merona pospaxyHky 3LT.

3aBaanns 4. 300pa3suTH CXeMaTHYHO CUCTEMY HaOLIbIl BaroMux O10KIHEMaTHUYHMX JIAHIIOTIB OMOPHO-
PYXOBOTO amapary

3aBaannd 5. Po3paxyBaTu KiJIbKICTh YMOB 3B’SI3KIB Ta CTYII€HIB CBOOOIH /711 OTIOPHO-PYXOBOTO anapara
JIIOAMHU Ta 0XapaKTepHU3yBaTH 1HEPILIHI XapaKTepUCTUKH PYXiB

3aBaannsa 6. O0uucnutu Gpaktuyamii iHaeKc kKpoonocTtadanHs (PIK) 3a hopmyrnoro:
OIK=[(100+0,5TIT-0,61T-0,6B):UI1]:P, ne: AT — oiacmoniunuii mucx, mm. pt. cT.; [IT — nyrvcosuii
MucK - 1€ PI3HMIS MK 3HAUEHHSMU CHUCTOJIYHOTO Ta A1aCTONIYHOTO THCKiB, MM. PT. CT.; B — Bik; P —
Bara Tina; YII — gacrora nynbcy; @IK — 1e kiIbKICTh KpOBI, sIKa MpoTiKae yepe3 1 kr Baru Tita 3a 1 XB.
[e#t moka3HUK BU3Ha4Yae OlonoriyHuUM, He KaneHaapHui, Bik (bB). [[nst ioro BU3HAYeHHSI CKOPUCTATUCS
rpadikom, Ha sikomy Ha oci abcuuc bB, Ha opaunati 3Hauennsa OIK.

3apnanns 7. Buznauntu inaexc nepudepiitaoro onopy (IT10) cyaun 3a popmynoro:
ITTO= Pcp. ®.LK.



P,-100 , Je:
Pcp. — cepenniit aprepianbHUI TUCK, SKUW BU3HAYAETHCS 32 (HOPMYJIIOIO:
Pcp. = AT+ 1/3-1IT, ne AT — niacToniunuii (BEepxHiii) THCK;
[T — mybCOBHIA TUCK - PI3HHIS MK 3HAYCHHSIMH BEPXHBOTO Ta HIYKHHOTO THCKIB;
@IK — (hakTHYHMI 1HAEKC KPOBOMOCTaYaHHS, BUPAXOBaHUH y MONEpeIHbOMY 3aB/IaHHi;
PB — cepenHiii apTepiaiIbHMM THUCK IJIsi JAHOTO BiKY, SIKMUA BH3HAYa€EMO 3a TaOJIMIICIO, 3POOMBIIH
BHCHOBKH ITPO CTaH BJIACHOI KPOBOHOCHOI CUCTEMH Ta BiK — OOJIOTIUHUI Ta KaJeHIapHHIA:

Bixk, poku YomoBiku Kinkun

3-7 70 70
7-12 74 74
12-16 76 76
16-19 78 78
20-29 80 80
34-49 85 85
50-59 90 85
60-74 95 100

75 Ta crapiie 105 110

PO3/1J1 2. OCHOBHU NPUKJIAJTHOI BIOMEXAHIKH

VY mmpokoMy HayKOBOMY IUTaHI OlOMeXaHiKa BHBYA€ IMPOCTOPOBI pyXH OIOJOTIYHUX MaKpo- Ta
Mikpoo0'exTiB. He3Baxkarouu Ha Te 110 6i0MexaHika BUBYAE MEPEBAXKHO MEXaH1uH1 (JOpMHU pyXiB, BOHA HE
MOXKE HE ypaxoByBaTH Oiojoriuni (Hacammepesn aHaToMiuHi Ta (¢i3ionoriyHi) ocoOIMBOCTI 00'eKTa,
KOTpHii pyxaeThcsi (MroauHa abo TBapuHa). 3aranbHa OioMexaHika O10JIOTiYHUX OO'€KTIB (30Kpema,
JIFOJIMHYM ) BUBYAE 3arajibHi 3aKOHOMIPHOCTI OyIOBH TXHIX PyXOBHX CHCTEM, OPTaHiB Ta iX PyXiB.

Oxpemi HanpsMu O10MEXaHIKH MaloTh 3a0€3MEYUTH KOHKPETHI Taly3l pyXOBOi AISUIBHOCTI JIIOJUHU -
Oiomexanika mpyoosux npoyecis, epeoHOMIuHa Oiomexauika, MmeouyHa [ KIIHIYHA OioMexauika,
Oiomexanika GIlICbKOBOI cnpasu ma KOCMOHABMUKU, OloMexauika pyxoeoi peabinimayii Ta
Kine3uomepanii, biomexauika (izuuHo2o 8UX08aHHsA Ta CHOPMY TOIIO.

B icHyrouili cyyacHiil cucTeMi HayKOBUX 3HAaHb OlOMEXaHiIll BiABOAUTHCS BaxkiuBe Miciie. daxisiii
BIIHOCATH i, uepe3 MpUKIaIHE, MPAKTUYHE 3HAYCHHS O HAMOUTBII 3HAYYIIUX PO3JIIJIB CY4aCHOI HayKH
XXI cromitrs.

2.1. POJIb BIOMEXAHIKH Y IVTAHYBAHHI ®I3UYHUX HABAHTAKEHb

3 wi€l TOYKM 30py Oiomexamika — Tady3b HNPUPOJHMUYMX HAyK, II0O HA OCHOBI il Ta METOJiB
MeXaHIKU BUBYA€E (Pi3UYHI SIKOCT1 010JIOTTUHUX 00'€KTIB, 3aKOHOMIPHOCTI 1X ajanTaiii 10 HaBKOJIUIITHBOTO
Cepe/loBHINA, MOBEIIHKY HaBYaHHS Ta MEXaHI4HI pyXH Ha BCIX pIBHSAX opraHizaiii i B pi3HMX CTaHax,
BKJTIOYAFOYH TIEPIOM PO3BUTKY Ta 3TracaHHs, a TAKOXK IPH MATOJIOTIsX.

HaiiBaxxnuBiuni xanpsamu HAykosux 00cCnioxcenb y CYUACHIU OiOMeXaHIIl CTalld OCHOBOK PO3MiTIB
MPUKIaIHOT O10MEXaHIKH:

* BUBYCHHSI MEXaHIUYHHUX SIKOCTEH Ta CTPYKTYPU KJIITHUH, O10JOTIYHUX PIUH, M'AKHX Ta TBEPAUX TKAHHH,
OKPEMHUX OPIaHiB 1 CUCTEM - Oiopeo02is;

* BUBUEHHS pyXy O10JOTIYHUX PIJIMH, TEIJIO- 1 MacOlepeHoCy, HapyKeHHs Ta aAedopmaliiil y KIiTHHAX,
TKaHUWHaX Ta OpraHax;



* BHUBUCHHS MEXaHIKM pyXy KIITHHM Ta CYOKJIITUHHHX CTPYKTYp - MeMOpaHM, LUTOIUIa3MH, TOLIO,
BKJTFOYAIOYU MITOTHYHI pyXH, (DaroruTo3, BE3UKYISIPHUNA TPAHCIIOPT;

* BHUBYCHHA MEXaHIKM OIOPHO-PYXOBOro amapary (ckenera, M'sS3iB) JIIOJMHH Ta TBApUH Ui iX
MO/IETIIOBAHHS;

* BUBYEHHS NMPUPOJHHUX JIOKOMOIN JIOAWHU Ta TBapuH (IUIaBaHHSA, IOJIIT, HA3€MHI IepecyBaHHS), a
TaKOXX MaHIMYJSAMIAHUX PYXiB JIFOAWHU, SKI MOXKYTh 3HAWTH 3aCTOCYBAaHHS y BHPOOHWYIH, CIIOPTUBHIN
hist: JILHOCTI;

* BUBYEHHS (DI3MYHUX OCHOB, MEXaHI3MIB Ta BUSBIICHb Y MPAaBIIHHSA (peryJsiii) y 010J0TIYHUX CUCTEMaX;
* BUBYCHHS (DI3MUYHUX OCHOB IICUXOMOTOPHKH Ta 3aKOHOMIpHOCTEW ()OpMYBaHHS Y JIIOJUHH 1 TBApUH
CKJIQIHUX PYXOBUX HaBUYOK Ta 3a/laHUX MOJEJeH pyXiB 1 pyXOBHUX Iiii;

* BHBYEHHS pPYXOBOi [ISJIBHOCTI oOmepaTropiB y '"MIOAWHO-MAIIMHHUX" CHCTEMAax 3 METOI0
parioHai3yBaTH ii, ONTUMI3yBaTH Ta IiIBUIIUTH €(DEKTUBHICTH;

* BUBYCHHS DPI3HUX BUSIBJICHb PYXOBOI aKTUBHOCTI Ta 3I0OHOCTEH JIFOAMHU JIO PO3B'S3aHHS CKIIQJIHUX
PYXOBHX 3aBJaHb B EKCTPEMaJbHUX yMOBax (B OpOITaJbHUX MOJBOTAX, Yy BIAKPUTOMY KOCMOCI, Yy
crparocdepi, i1 BOJI00, 32 YMOB HaJJHU3bKUX Ta HAJBUCOKUX TEMIIEPATYp);

* po3poOKa TEXHOJIOTIH 1 3ac00iB (Ha OCHOBI (DI3UYHUX METOJIIB) JJISI JOCIHIDKEHHS SIKOCTEH Ta SBHUII Y
KUBHUX CHCTEMaX JIJIsl CIIPSIMOBAHOTO BIUIMBY Ha HUX Ta iX 3aXMCTY BiJl BIUIMBY 30BHIINIHIX YNHHHKIB,;

* CTBOPEHHS 3aMIHHUKIB OpraHiB 1 TKaHUH (MIEPEBAXKHO IS MOTPEO MEIUIIMHH ),

* po3poOka Mojeneil e(pEeKTUBHOTO pO3B'SI3aHHS JIIOJUHOKO CKIAJAHUX PYXOBHX 3aBJaHb y pi3HIN
npodeciiiHiii (TpyAoBii), BIMCHKOBIN, KOCMIYHIM MpaKTHUIl, y MHCTEUTBi, (I3MYHOMY BUXOBAaHHI Ta
CTIOPTI;

* po3poOKa METOAMK 1 TEXHOJOril e(QEeKTUBHOrO HaBYaHHS IIIOJIMHU PYyXiB Ta PI3HUX CHOCOOIB
PO3B'sI3aHHS CKJIAIHUX PYXOBHX 3aB/IaHb;

* po3poOka TexHIYHUX 3ac00iB (TpeHa)kepiB) Ta I1HIIOTO CHOPSIKEHHS (y TOMY YHUCII MEIUYHOTO
oOJlaJHaHHS Ta CIOPTUBHOTO I1HBEHTAps), MPU3HAYEHOTO JUIS BiJHOBJIEHHS THMYacOBO BTpPAUYECHUX
GbyHKIIH (y MEIUIMHI), a TAKOXK AJIS PO3LUIUPEHHS I YIOCKOHAJICHHS PYXOBHX MOJIHBOCTEH JIIOJIUHU Y
pi3HUX BHIAX ii mpodeciitHoi (TpyaoBoi), BINCKKOBOI MPAaKTHKH, (Hi3HM4HIN KyapTypi Ta criopTi. KonTpois
3a BIUIMBaMU CTaHy MPHUPOJHOTO CepeloBHIA Ha OlOMEXaHIYHY aKTHBHICTh IIOJUHU — OCHOBH
CnopmueHoi exo/ioeii, Po3aIoM Koi € cnopmugnuii mypuzm. CIIOPTUBHA €KOJIOTS TOCIIHKYE BIUIMBH
MOBITPsI, HOrO HEraTUBHUX (PAKTOPIB — MEPEBUILECHHS KOHIIEHTpAIlil MIKIATMBUX PEUYOBUH — I, OTPYIiHI
ra3u (OKCUIU a30Ty, CIpKH, YaJHHUH Ta3), (P13MKO-MEXaHIYHUX [MOKA3HUKIB — HIBUAKICTh Ta HANpPsSM BITPY,
HOro BOJIOTICTh Ha 370pOB’S JIIOJMHHU, a OTKE 1 HA CIIOPTUBHI pe3yJbTaTH.

CydacHe mpUpoIHE OTOYEHHS Yepe3 HaJIMIPHI BUKUAN HIKIJUIMBUX PEUOBUH Bl aBTOMOTOTPAHCIIOPTY,
IIPOMHCIIOBOCTI, Yepe3 MEepEeBUIIEHHS I1HTEHCHBHOCTI (I3MYHMX (AKTOPIB — €JIEKTPOMArHiTHUX,
pPasloaKTUBHUX BUIPOMIHIOBAHb MOKE€ HETaTMBHO BIUIMBATH Ha (PI3SUUYHMN CTaH JIOAMHHU. ToMy 4acTo
TpPEHYBaHHS, AaKTHBHI ()I3MYHI HABAaHTAXKEHHS MOONM3Y BEIUKUX MIANPUEMCTB, OCOOJIMBO XIMIKO-
METaTypPriiHOTO KOMIUIEKCY, aBTOCTPAJ 3 BEJIMKUM CKYITUYEHHSIM aBTOTPAHCIIOPTY y MICTax MOXKYTh
HAaHOCUTHM BEJMKOi UIKOJM 3J0pOB’I0 uepe3 IMEepeBUIICHHS TI'PaHUYHO JONYCTUMMX KOHIIEHTpALliif
mkiumBux peyoBud (I'JIK, Mr/kr;i;ky6.M) y moBITpi, BOJI, NMPOIYKTaX XapyyBaHHA Ta TPaHUYHO
gonyctumux piBHIB (I'ZIP) ¢ismunux 3a0pyaHeHb — CBITJIIOBUX, 3BYKOBHX, €JIEKTPOMAarHiTHUX,
pagloaKTUBHUX BHUMIpPOMiHIOBaHb. lle mpobiemu mepen yciM meduyroi exonioeii, TICHO TOBSI3aHOI0 3
0loMexaHiKow, 3 1 MPaKTUYHUM 3HAYEHHSM JJIS O3[J0POBJIEHHS, MiJICWIEHHSIM ()i3MYHOI aKTHUBHOCTI
TOUHU. 3a80anHs cnOpmuHoi ekonoeii — MOCIIHPKEHHs BIUIMBY OTOUYIOYOI'O CEpEJOBMILA HAa CTaH
3JI0pOB’sl JIFOJJUHH, CIIOPTCMEHA.

3anuTans 1Js caMonepeBipKu

1. fxi HampsmMM cydyacHOi OiOMEXaHIKM MalTh HaiOIbllle NpHUKIATHE 3HAYEHHS Yy PYXOBii
ISTTBHOCTI JTIOIAHU?
2. Slxi HaiiBa)xIMBIII HANIPSIMU HAYKOBUX JIOCHIJKEHb Y CydacHil mpukiaaHiil OiomexaHini?
3. Illo Take cropTHUBHA EKOJIOTis, sKe 11 3HAYCHHS Ta SK I YAM IIOB’S3aHI MEIUYHA CSKOJIOTiS Ta
CIIOPTUBHA €KOJIOTis, K1 iX 3aBHaHHS?



4. OxapakTepu3yBaTH YMOBU TPEHYBaHb SIKI MOXYTh HALIKOJIUTH 3/I0POB IO

2.2. IloHaTTs PO OioMexaHiYHe MOJAEJTIOBAHHS

Mooenioeanns — 1€ MpoIEC CTBOPEHHS IMEBHOIO IITYYHOrO0 00’€KTa ab0 yMOB, sIKi BiIOOpaXyrOTh
peanbHHl 00’€KT a00 yMOBH, B SKHX BIiH MOXE JdiSTH — pPyXaTHCS, BIUIMBAaTH Ha CEPEIOBHUIIIE.
biomexaHiuHe MOJENIOBAHHS CKJIANAEThCA 3 AHANI3Y, CUHMEZY, NPOEKMYB8AHHs Ta NPOSHO3VEAHHA PYXIB
moauHu. JlochmiKyBaHI pyXH HEOOXIZHO MOJENIOBAaTH TaK, 00 HE BTPATHTU CYTTEBO BAXKIUBY
iHdopmartito. s mporo HEOOXiAHO 3HATH 1 BPAXOBYBAaTH BIAMOBIIHI 3aKOHU MEXAHIKU, Npasuid
MOOeN08aH s TAa BPAXOBYBATU CKJIAMHICTh Ounamiynux cucmem. CUCTEMHI SIKOCTI PyXiB, pyxosux Oii
MIPOSIBIISIIOTBCS iHmMezpamusHum egexmom — cyMaliiHuK edexT nii pi3HuX YacTUH Tia. BakiuBo
BUJUIATH enemenm pyxy SK dacTuHy pyxy. CyKyHHICTh TaKUX €JIEMEHTIB YTBOPIOE niocucmemy Oil.
CykyIHICTh TiACUCTEM Al yTBOprO€ Haocucmemy Oiu. OTKe OKpema i — Ie HaJchcTeMa OuIbI
HU3BKOTO MOPSAKY HIOAO CKIAJ0BUX eleMeHTIB pyxiB. KoxkHa pyxoBa mis sik cuctema mae “BXIJL” i
“BUXII.

“Bxin” - e BIUIMBM OTOYYIOYOTO CEepeAOBHINA (TeMIlepaTypa, HIBHAKICTH BITPY, HOTO HamIpsM,
OCBITJICHICTh, TPaBiTalliliHI CHJIM), BOHH YTBOPIOIOTh IHMCKpETHI (mepepBHi) abo Oe3mepepBHi BILIHBH
Cepe/IoBUILA, SIKi BUCTYNAIOTh y BUTJIAAL IEBHUX IPOTpaM, SIKi BIUIMBAIOTh HA PEKUM PYXIiB.

“Buxin” — me MOKa3HUKH, 30BHIIIHI XapaKTEPUCTUKH, YMOBH B3a€MOJIl JIIOIWHH 3 CEPEIOBUIIIEM,
30KpeMa ioro TiioM. Pyx BIuiMBae Ha TLJI0 uepe3 TeIIoBi, eHepreTuyHi, iHpopmaniitai epexT.

OTxe, BUKOHAHHS PYXOBHUX [l — 116 KEPOBAaHUH MPOIEC PEUYOBOT0, EHEPIrETHYHOTO Ta iH(OopMaIiifHOTO
O0OMiHY OpraHi3My JIOAMHH 13 30BHIIIHIM CEepeIOBHUIIEM, 30KpeMa HOro MEIMYHUM THIIOM IOTOJH, STKUX
BH/IIJICHO YOTHPH.

Cran cucteMu pyxoBoi Jii — 1€ MEBHUM UYMHOM OpPraHi30BaHa CYKYIHICTb 3HAYHMX 3OBHIIIHIX 1
BHYTPIIIHIX XapaKTEPUCTHK, SKi 00’ €KTHBHO XapaKTEPU3YIOTh PYXOBi mpouecu. PyxoBi aii yTBOPIOIOTH
CKJIQJIHI CHUCTEMHU, JJIA SKUX XapaKTEpHI SIKOCTi: YHIKAJIbHICTh, IIIECIPSIMOBAHICTh (HETEHTPOMINHICTD),
nepenbavyBaHicTh Ta iHmi. KoXXHWI pyX - yHIKaJbHa CHCTEMa, SKa HE Ma€ IOBHUX AaHAJIOTIB 3a
XapaKTepoM B3a€EMOJIi1 OPTraHi3My 13 CepeIOBHUIIIEM.

Cucrema Oyap-iKOi pyxoBOi Jii BH3HAYAETBCS  YilecnpsaMoO8anicmio, sKa TIOB’s3aHa 3
He2enmponitiHicmio, TOOTO 13 3MEHIIEHHSIM €HTPOIIii, HEBIOPSAAKOBAHOCTI, SIKa MOXKE 301IbIIYBATUCS 1]
€0 OTOYYHOYOTO CEpEeOBUINA, BIUIMBAIOYM HA 2eoMempilo pyxie Tina. Yci NMEpPEeTBOPEHHS, 3MIHU
PYXOBHX il 0a3ylOThCsl Ha MpUHIUMNAX (PI3UYHOCTI (3aKOHU (I3MKHU, 30KpeMa MEXaHIKH), XIMIYHOCTI
(3akoHHM XiMii, 30Kkpema 010XiMii), MOJIETbOBAHOCTI (3aKOHM 1H(QOpPMATUKH). BaxnuBumu € nmpuyuHHO-
HACJI1JIKOBI 3B’ SI3KH MIJCUCTEM Ta €JIEMEHTIB PYXOBHX Mii.

CucTeMHICTh pYXOBUX [l MpOSBIAETHCSA, KOJMU MNPUHIMN (I3UUHOCTI BpPAXOBYE nOCMYIAm
yinichocmi, SIKUM TPOSIBIAETbCS Yy TMpoLecl IHTETPYBaHHS OKPEMHUX €JIEMEHTIB 1 OJHOYAaCHO
nudepeHLioBaHHs Jii Ha okpeMi pyxu. OTke mpolecu 1HTErpyBaHHS Ta IU(EpEHIIIOBaHHS — II€
IpoIlecH KOMIO3MIIT Ta JeKOMIOo3ullii. bynb-akuil pyx — 1€ MoeHaHHS OJHHUX IPOLECIB 1 OJHOYACHO
pO3€IHAHHS I1HIIMX TMPOIIECIB, MPUIMUHEHHS iX 1ii a0 00’€IHAaHHS TEBHUX CHUCTEM, YaCTUH TiIa 3
iHmuMu. OTXe, L€ CKIaJHUM Mpolec, SIKUMl CKIalaeThCcs 3 PI3HOMAHITHUX cHucTeM, mporeciB. OnHa 3
YMOB MOJENIIOBAHHSI € TeOMeTpUYyHa MOAIOHICTh 3a (popmoro Ta ¢izuyHa — MOAIOHICTH 32 NMEBHUMHU
GI3MYHUMH  XapaKTepUCTUKaMU (YacoBi, IMIBMJIKICHI, CHJIOBI Ta I1HII), HaNpHUKIaJ] HPONOPLIHHUMU
(KOOpAMHATHUMU) XapaKTepUCTHUKaMU. [ 'eoMeTpuuHy MOAIOHICTh MpocTiie 3adikcyBaTH 1 JOCTIAUTH 32
J0TIOMOT010 (pOTO-, KIHO- Ta BiJIc03’ HOMKH.

BaxnuBe 3HaueHHs Mae€ MPUHIMI 1HBApIaHTHOCTI pYyXiB. [Heapianmuicmb, ab0 HE3MIHHICTB,
HE3AIEeXKHICTh BiJ (I3WYHUX YMOB Ta Oaeamosapianmuicms — METOIOJOTIYHI HPUHIMIK MOUIYKY
HaWOUIbII YHIKAJIbHUX, LIJIECIPAMOBAHUX Ta €(QEKTUBHUX PYXIB — 1HBApIaHTIB, HE3MIHHOCTI PYyXiB, fKI
CIMPAIOTHCS HA BiIOM1 3aKOHOMIPHOCTI TOMOMOP(HOI0 Ta i30MOP(HHOT0 BiAHOIIEHb.

[HBapiaHTHICTH MPOSIBISETHCSA Yy ABOX HampsiMax: 1) Juis BU3HA4YEHHsI CTIMKOCTI BITHOCHH Y CTPYKTYpI
pi3HUX BHUIIB pyxXiB; 2) A BU3HAUYEHHS CTaHy TEXHIYHOI IiJTOTOBJICHOCTI Yepe3 31CTaBJICHHS,
MOPIBHSIHHS OTPUMaHUX PE3YJIbTaTIB.



[HBapiaHTHICTH TICHO MOBsI3aHA 13 3aKOHAMH 30€pEKEHHS €Heprii, peYOBHHHU, OJHOPITHICTIO IPOCTOPA,

PIBHOIIPABHICTIO BCIX HampsMiB MpocTopy (130TpoIrisi MPOCTOPYy) Ta 3aKOHOM 30€peeHHsS MOMEHTa
KUTBKOCTI pyXy — meopema Emmi Hémep, sika CTBEpIXKYE, O Ui OyAb-aK0i (hi3MYHOI CUCTEMH PiBHSHHS
PYXy € pe3ylbTaToM e6apiayitinoeo (JaT. — MIHIMBICTb) npunyuna mexawiku. KpiM 1bOoro mpuHIumna
ICHYIOTD Hegapiayiini npuHyunu mexaixu, T00TO He3MiHHI. BoHUW € crnpaBeamuBuMu st OyIb-sKOi
MexaHIuyHOT cucteMH. L{e BUXigHi MOJ0KEeHHsI, SKi BIIOOPaXKYIOTh 3arajbHi 3aKOHOMIPHOCTI MEXaHIYHHUX
siBUII. Jl0 WX TPUHIUIIIB BITHOCUTHCS 2-U 3aK0H I. Hblomona, 3riIHO SIKOMY IIPHU PYCl TOYKH TOOYTOK 1l
MacH Ha MPUCKOPECHHS JOPIBHIOE CyMi BCIX CHII, IPUKJIAJEHHUX 10 miei Touku (F=ma).
3 mpOro CHiyE METOAMYHUN TPUHOM, KU BCTAHOBIIOE OJTHAKOBICTH 3B’S3KiB, Tl JJisi BUHUKHCHHS
PYXy — NPUHLUI 2oMoMopghrocmi (Tp. TOMO — OJTHAKOBHUH, I'p. Mop(ho — TiI0) Ta i3omopghrocmi (Tp. 130
— pIBHHUH, OJHAKOBUI) — MPUHIMII, KA BCTAHOBIIOE YIiTKI 3aKOHOMIPHOCTI 3B’SI3KiB MK OKPEMHUMHU
pyxamu.

Insapianmuicms € OCHOBOIO TOOYIOBH MOJENCH Yy cnopmusHilli mexuiyi, nedaco2iuHomy npoyeci,
30KpeMa y MOJIeTIOBaHHI pyxiB. Mojeni CIOPTUBHOI TEXHIKM BHUPI3HIIOTHCS BEIUKOI CKJIAIHICTIO.
MogenoBaHHS MOKE MaTH YSIBHHI Ta MaTeplalbHUN XapaKTepH.

VYci BuAM MOJIETIOBAaHHS CKJIa/IaloTh Ipynu: 1) ysBHO i7ieaibHO-TEOPETUYHE MOJAEIIOBAHHS Y BUIJISL
NEBHUX IUIaHIB, 3ayMiB, SIKi MOBHHHI BTUIUTHCS y peayibHI PYyXOBi il 3a JONOMOTOI0 TI€BHOTO
MarepiaabHOTO (PEYOBHHHOTO) 00JaHAHHS — IIPUJIATU, IPUCTPOI - TPEHAXKEPH; 2) MaTepiajbHe BUMarae
3aCTOCYBaHHSI TIEBHUX PEUOBHMHHUX 00’ €KTiB, HEOOXITHHMX JUIsI BUKOHAHHS TEBHUX PYXiB; 3) peaibHO-
MpaKTU4HE a00 PeuOBO-arperaTHe MoJIeIIOBaHHSI.

Jns mepeBipku rinote3 abo0 TEOPETHYHHX TIOJIOKEHb TPH PO3B’S3aHHI PYXOBUX 3aBJaHb,
MakCHUMaJbHO  HAONMKEHUX JO MPUPOJHUX  BHUKOPUCTOBYIOTH  HAMYpHe  MOOEN8AHHA  —
BUKOPUCTOCTOBYIOTH (poTOrpacdiune, HaNpHUKIAL, 300pakeHHs U IEPEBIPKU TimoTe3 abo TEOPEeTUIHHX
MOJIO)KEHb MaKCHMAalbHO HAONMKEHHOTO JI0 TMPUPOJHOrOo cTaHy o00’ekra. Benuke 3Ha4eHHs Mae
MamemMamuyHo-yaeHe Mmooenroeanns 3a ponomororo EOM, kxomm’iorepiB. BoHO TicHO moBsizane 3
HOBITHIMU METOJaMU MOJICIIOBAHHS PYXiB. AHan020-yughpose MoJeNOBaHHS 0a3yeThCsl HA i30MOpghizmi
MaTeMaTHYHUX DPIBHSIHB, JJIS PIlIEHHS SKUX BUKOPUCTOBYIOTH EOM, kommiorepHy TexHiky. Lle Tak
3BaHUM TiOpuaHui crocib. DisuyHe mModent08aHHs 3aCTOCOBYIOTH B YMOBAaX MAaKCHMAalbHO MOKJIMBOL
¢bi3nyHO1 MOMIOHOCTI TiNla 1 HOro 300pa)KeHHS, BUKOPHCTOBYIOUYM MacmTaOHI kKoedimientu. Hampukmang
1:200 Bka3zye, mo B 1 cm rpadika Bmimyerbest 200 cm abo 2 metpu. Alne Oyab-ka MOJENb pyXy — 1€
HEMOBHA KOIIisl OPUTIHAIY, SIKUH YacTO € HEIOBTOPHUM, OPUTTHAIBHUM.

3anuTaHHs AJs1 CAMOKOHTPOJIIO

1. 1o Take OiomMexaHiuHE MOJIEIIOBaHHS, K1 HOTo IpyIu, npaBuiia?

2. 3 SIKUX XapaKTEpUCTHK CKJIaal0ThCA CUCTEMHI SIKOCT1 pPyXiB?

3. Sk Teopema Emmi Hétep xapaktepusye BapialliiiHuii NpuHIMIIA MEXaHIKU?

4. SIki MPUHIIMT BCTAHOBIIOIOTH YiTKi 3aKOHOMIPHOCTI 3B’A3KiB MK OKPEMUMH PyXaMH ?

IIpakTnyna podora Ne 10.

Tema: IlpukiaaHa OiomexaHika Ta il po/ib y IUIaHYBaHHI (PI3MYHNX HABAHTA’KeHb, MO/JAETIOBAHHI
pyxiB

Merta: 3aKpiIUTH 3HAHHS NP0 NPUKIATHY O10MEXaHIKY, il MpaKTUYHE 3HAYEHHS.

OO0nagHanHs: KiHO-, (OTO-, BiTeokaMepH, KiHo-, poToMaTepianu

1. TeopeTuyHa yacTUHA
1. SIki HanpsiMu 610MeXaHIKU MarOTh 3a0€3MEeUNTH KOHKPETHI rany3i pyXoBOi AISUIBHOCTI JIFOIUHU?
2. SIxi HalBa)KJIMBIII HAPSAMU HAYKOBHX JOCHIKEHb Cy4yacHOT O10MeXaHIKU Ta X 3HA4YEHHS y po3poOIi
PI3HOMAHITHOTO CIOPSJUKEHHS, B TOMY YHUCJI MPU3HAYEHOTO JUIsl BIAHOBJIEHHS TMMYacOBO BTPAuYE€HUX
GbyHKIH?
3. OxapaktepusyiiTe OiOMeXaHI4HI OCHOBH KOHTpPOJIIO 32 (I3UYHUM pO3BUTKOM Ta (HI3UUHOIO
MiJITOTOBKOIO YYHIB.



4. Illo Take cIOpTHBHA €KOJIOTs, SIKi ii 3aBIaHHS?

5. Illo Take OioMexaHIYHE MOJICTIOBaHHS, HOTO CKJIaJ0B, BUIM Ta 3HAYCHHS Y (hi3BUXOBAHHI?
6. SIki mpaBuiIa MOJICTIOBAHHS 1 10 BOHH BPaXOBYIOTh?

7. Yum € okpema Jis Ta sika ii OympoBa?

8. UuM BU3HAYAETHCS CUCTEMA OYIb-IKOi PyXOBOi Iii?

9. Illo Take mocTynat HUTICHOCTI PYXiB, YMM BIH MPOSIBISETHCS?

7. 11lo Take MpUHLMI IHBAPIAaHTHOCTI PYXiB Ta YUM 1 K BiH IPOSBISIETHCS?

2. IPAKTUYHA YACTUHA

3aaanns 1. Hagatu cxeMy OCHOBHHX HaIpsiMiB 010MEXaHIKH, sIKIi MarOTh 3a0€3MEUYNTH PYXOBY
AKTUBHICTB JIIOJIMHH Y PI3HUX BUIAX IISIIBHOCTI.

3aBaanns 2. Haynatu y3aranbHeHy TaOJIHIIO PYXiB Y BEJIUKUX Cyrio0ax

3aBaanns 3. OxapakTepu3yBaTl OCHOBHI ITOKa3HUKHU CTaHy CEPEIOBUINA, SIKI MOXKYTh
HEraTUBHO BIUIMBATH Ha O10MEXaHIYHY aKTHUBHICTH JIFOJIUHU.

3aBaanns 4. Busnauntu 6ioMexaHi4Hi 3aKOHOMIPHOCTI IIMHACTUYHUX BIIPaB, X0Ab0H, Oiry,
IUIaBaHHS 3 BpaxyBaHHIM (PI3UYHHX, XIMIYHUX XapaKTEPUCTHK CepeOBUIIA —
MOBITPSIHOTO, BOJTHOTO, TPYHTOBOTO.

3aBaanns 5. CKIacT CTPYKTYpHY cXeMy 010MeXaHIYHOTO MOJIETIOBAHHS PYXiB

3aBaanns 6. Cxiact OJIOK-CXeMy MOJICITIOBAHHS PyXiB 3a TPYyIaMH, BKa3aBILH 1X 3MICT

3aBgannsa 7. 3 IKuUX a1l CKIagacThca O10MEXaHIUYHE MOJIEIIOBAHH?

2.2.1. BUBHAYEHHSA MOJAEJIbHUX XAPAKTEPUCTUK CIIOPTCMEHIB

Mooenvni xapakmepucmuxu - TOKa3HAKH, TECTH, SIKi CIIPUAIOTH IMiABUIIECHHIO PE3YJIbTaTiB, IPHBOIUTH
70 30inbIIEHHS JAOCSATHEHb Yy 3MaraHHsxXx. OTke, B SKOCTI MOJENbHUX XapaKTepUCTUK Tpeda
BUKOPHCTOBYBATH TUIbKH iH()OPMATHBHI, IOCTOBIPHI TECTH.

Y Oyab-sKOMY BH/II CIIOPTY ICHYIOTb MpOMIdICHI | KiHyesi MOAENbHI XapakTepucTuku. llepury rpymy
YTBOPIOIOTH IOKa3HUKH, iH(OOPMATHBHI CTOCOBHO MPOMDKHHUX 3MarajbHUX pe3yibTaTiB - HANPUKIIAI
pe3ynbTaTd, IO BIAMOBIAAIOTH APYroMy po3psay HOpM Maiictpa crnopty. Kinmesi abo MojenbHi
XapaKTePUCTHKH - II€ MOKAa3HUKH, 1H(GOPMAaTHUBHI CTOCOBHO pE3yJbTaTiB Ha PiBHI CBITOBHX PEKOPIiB.
Tomy OocHOBHa BJIACTHBICTh MOJENBHUX XapAaKTEPUCTHK - 1X 1HPOPMATUBHOCTI. 3HAUEHHS MOAEIBHUX
XapaKTEPUCTHK - 1€ T1 HOPMH, IKUX MMOBUHEH JOCATTH CIOPTCMEH JJisi TOTO, 00 MOKa3aTh HEeOOX1THUHN
pe3yabTaT y 3MaraHHsaX. BHU3HaueHHs NOKa3HMKIB MOJEIbHHMX XapaKTEepUCTHK BiJIOYBA€TbCs JBOMaA
OCHOBHUMHU criocobamu: 1) BOHU HPUPIBHIOIOTHCS 10 3HAUEHb, SIKI JEMOHCTPYIOTh CIIOPTCMEHH PI3HOTO
piBHs. Hanpuknan, ans cnopTeMeHiB, o npo6iratots 100 M 3a 10,2 cek., 4ac onopu nepiiux Y0THPhOX
KpOKiB 3MeHIIyeThest Big 220 1o 210 Mc; y cnopTcMeHiB, 1110 MpOoO0IraTh 110 K JucTaHiio 3a 12,0 cek.,
3HAYE€HHS IIUX MOJEIbHUX ITOKa3HUKIB cKkiagaroTs 305-300 mc;

MonenbH1 XapakTepUCTUKHU CHEU(IvHI, 1 IX XapaKTEepUCTUKU BIUIMBAIOTh Ha JAOCATHEHHS Y IEBHOMY
BuAy cnopty. Hampukiaz, 3picT - TOBXHHA Ti1a MOXE PO3IJISAATUCS MOJEIBHOI0 XapaKTEPUCTUKOIO B
6acket0oJ11, BoJIeiOoi, BecayBaHH1. BiJ IbOro moka3HuKa B 3Ha4YHIM Mipi 3aJI€KUTh PE3yJIbTaT 3MaraHb.
Tomy, me 1o 3ycTpidi ABOX 0ackeTOOJbHUX KOMaHJ, y WIEHIB SAKHX Pi3HI cepe/iHl 3HaYeHHs JOBKUHU
Tina (mpumyctumo, y mnepmoi komanau X31=205 ox., y apyroi Xp=195 on.), MoXHa NpOTHO3yBaTH
nepesary nepuioi. [{poro He MokHa 3pOOUTH NPH aHaI31 JOBKUHM TiJIa ABOX cripuHTepiB: 185 ox. 1172
on., 60 icTopis mi€i JErKOaTIeTUYHO! MUCIMIUIIHM TI0Ka3ye, IO BUJATHUX JOCATHEHb JOCSTaIN
CIOPTCMEHHM 3 JOBKMHOIO Tina BiJ 154 1o 192 ox. OTxe, OpieHTyBaTUCS TUTBKU Ha TakKi MOKAa3HUKH HE
MoskHa. Ciig IPUIHATH 10 yBaru 1HII MOKa3HUKH, 30KpeMa (i3ionoriyHi, 010XiMiYH1, TeHETHUYHI.

Po3pi3HSIOTE KOHCepsamueHi 1 HeKoHcepsamusHi MoodenvHi xapaxmepucmuxu. Ilepmii 3 HHX
0o0yMOBJIEHI TeHeTUYHUMH (ypoakeHuMu) c¢akropamu. [ligBumniyBatu pe3yiabTaTH MOXHA TUIBKH J10
NEeBHOI MeXi, OOMEXeHOI IHIUBIAyaJbHUMHU MOXJIMBOCTSAMU CHOpTCcMeHa. Hampuknan, o
KOHCEPBATUBHUX IOKA3HUKIB BIAHOCATH JOBXKMHHI pPO3MIPH TUIa, MakCUMalbHY HIBHJAKICTH OIry,
MaKCHUMaJIbHE CIIOKMBaHHS KHCHIO. HeoOXiHO mam'aTaTH, 110 1HAMBIAYyaldbHY MEXY B HUX BU3HAUUTH
MPAaKTUYHO HEMOXKJIMBO 1 TOMY HH3bKiI IPUPOCTH 3HAYCHb CIOXHBAHHS KHUCHIO TPOTATOM DSy POKiB
MOXYTh CBIAYUTH HE TUIBKHM PO CJIAOKI MOXIJIMBOCTI CHOPTCMEHA, aje 1 Mpo Te, M0 HOro HEesKiCHO



TpeHytoTb. KOHCepBaTHBHI MOKAa3HMKM € OCHOBHMMHM, 1 Ha iX pe3yabTarax MOBHHHO HacamIiepen
OymyBatucss m00ip komanau. KoxXHUN 3 pO3MISIHYTUX BHINE MOJACIBHUX ITOKAa3HHKIB MOXE OyTH
KOMIICHCOBAaHHUM 1 HEKOMIICHCOBaHHM.

Komnencosani moodenvni nokaswuku - 1€ MOJEIbHI XapaKTePUCTUKH, HU3BKUI pIBEHb SKHX
KOMIICHCY€EThCSl BHUCOKMMH TIOKa3HMKAMHU 1HIIMX XapaKTepUCTHK. Hampukiaa, HEZOCTaTHBO BHCOKA
TOYHICTh TEXHIKO-TAKTUYHUX M1 PyTOOIICTIB KOMIIEHCYETHCS CHIIOBUMH SIKOCTSIMH, Baroro Tija.

Husbkuil piBeHb HEKOMNEHCOBAHUX MOOEIbHUX NOKA3HUKI6 HeNoNpaBHUN. Hampukian, HaBIiTh qyxe
BHUCOKUHU PIBEHb PYXOBUX SIKOCTEH HE JO3BOJUThH CTATU BUJATHUM BeclsipeM-akajeMicToM 20-TiTHbOMY
IOHAKY, 3picT skoro 160 cm, a Bara 65—70 kr.

binpuricTh MOJENbHUX MOKA3HUKIB BIIHOCITHCS 10 4acmKko8o komneHcosanux. Hanpukmnan, norpeda y
MOTJIMHAHHI KUCHIO Y BUJATHUX OIryHIB Ha cepeaHi aucraHiii Bapitoe Big 70 mo 84 mon/kr-xB. Cumin
BIJI3HAYUTH, 110 1 HATMEHIIIe HOro 3HAYEeHHSA B LIJIOMY € BUCOKUM. OHAK JJIsl JAHOTO BUAY CHOPTY TaKUi
piBEHb MOTTMHAHHS KHUCHIO MOBHHEH OyTH KOMIICHCOBaHMU OubII €(PEKTHBHOIO TEXHIKOIO, KpalluMH
IMIBUJKICHUMHU SKOCTSAMU. MoOJENbHI XapaKTEPUCTHKU 1 1XHI 3HAYCHHs HEOOXIMHO pO3TJISAaTH SK
OpIEHTHpPH, SKHX IOBUHHI JOCSATTH CIHOPTCMEHM HAa pI3HUX eTamax miaArotoBku. s mporo Tpeda
BOJIOJIITH PI3HOMaHITHUMH METOJAaMH OLIIHOK, 30KpeMa - OIliHKa 3aexHocTi: cuna(F)— Bara (P).

Benuki 3HauenHs Macu Tima (M) ¢opmyrorh Benuki 3HaueHHs cwin (F), mo BaximBO s
KJ1acuikarlii MTAHTUCTIB 110 CUJIOBUM KaTeropisiM. BayJIMBUM MOHATTSM € BIJIHOCHA CHJIa — BITHOIIICHHS
F/m, mo BaxmmBo 1t BaxkkoamieTiB. Lle pe3ynpTar TOro, 10 Bara mpomopuidHa KyOy ii JmiHIHHHX
po3MipiB, a cuiia — (QYHKI[S HoIepeuHoro mepepizy M'aza (S). 3B's130k Mik nokasHukom cuin (F) Ta
Barow (P) i coptuBHuM pe3ynbratoMm (U) MOXKHA OXapakTepu3yBaTH pPiBHSIHHSIM: U=axm?®, ze U —
CIOPTUBHUI pe3ynbTaT; m — BJIaCHA Maca Tijla, a — MOCTIHHA, sIKa XapaKTepHU3ye PiBEHb JOCATHYTHX
pesynbratiB. [licns morapudmyBanHs onepxkyemo: IgP=Iga+0,666lgm. Ll 3anexHicTh BigoOpaxae
pEe3yNbTaTH CBITOBHUX PEKOPAIB y CyMi BaXXKOATJIETHYHOTO TPUOOPCTBA B OKpPEMHUX pyxax, 3a
pe3yabTaTaMH CHJIOBUX ITOKa3HUKIB y 00puiB. BimoMo, mo B 6araThbox BUMAIKaX MOKA3HUK CTYNEHS Baru
(m) nopiBHIOE 260 6mu3bKui A0 0,666 =~ 0,7. OTxe, 11 XapaKTepUCTUKa MOXe OyTH KpUTepieM A000py, a
BKa3aHi 3aJISKHOCTI - KBaJTi(hiKaiHHUMH.

Baxko Bkazatu BHUA CHOPTY, 1€ JPYrOpPSAHUMH € IIBUIKICTh, Yac, aje cepell BCIX BHIB
HAWYyTJIMBIIIMMU JIO IIMX TOKA3HUKIB € Oir, MIaBaHHS — MUKIIYHI BHAW. Y IUX BHUJAX CIOPTY BaXKJIHBA
3anexHicth mBuAkocti (V) Big yacy (t) pyxy. Bimomo, mo mpu 3poctanHi noxkunu auctaniii (1),
MIBUJIKICTh 3aKOHOMIPHO 3HIDKYETHCS, IO MIAJAIOTHCA 0OOpOoOIll MaTreMaTUYHHMH 3acobamu (KpHBI
pekxopaiB). Hanpukmnan, maemo 3 Benuunnu: auctaniis (1), gac (t) i mBuakicts (V). Aje TUIBKYU 332 UMH
MTOKa3HUKaMH HE MO>KHa pOOMTH BUCHOBKHM. HeoOxiaHO BpaxyBaTH 1€ MEXaHIYH1 MOKa3HUKHU, O10X1MI4HI,
30Kpema:

1) posnaxg maxpoepriynux crnoiayk Kp® 1 AT®; 2) rmikoni3; 3) aepoOHE OKHCHIOBaHHS >KHPIB,
BYTJIEBO/IiB. BusiBHiOCs, 110 B Auarna3oHi poOiT TpuBanictio Bix 4 mo 30 xBuiuH 3anexHicThb (1) Big (t) —
MpsIMOJIiHINHA 1 11 MOXKHA XapaKTepU3yBaTH PIBHAHHSAM 3arajlbHOroO BUIy: S=a+bt, a 3arajbHa KUIbKICTb
eneprii (E), sxa BUTpayaeTbcs pu M's130B1i poOOTI MoXke OyTH BUpakeHa piBHAHHIM: E=a’+b’t, ne

a cepelHE CHoKMBaHHA KucHIO (11/xB.). KoHcTanTn a’ 1 b" mpormnopiiiiHi, BKa3aHe piBHAHHSA (PaKTUYHO
cniBnajgae 3 «KpuBorw pekopiiB», TOOTO OJHOYACHO MPOSBIAIOTHCA MPSAMOJIIHIAHI Ta KpPUBOJIHINHI
3asiexkHOCTl. Ciijl MAKPECIUTH, 10 CIOPTUBHI, ()i3MYHI HABAHTAKEHHS BIUIMBAIOTh Ha 3/IaTHICTH IO
nepepoOku iH(oOpMaIlii, 10 BaXKIUBO y 3MarajJbHUX CUTYaIlisiX.

Bigomo, mo gac peaxiiii JIOIMHA HA MOJPa3HUK 3B'S3aHUN 13 CEPEIHBOIO KiIbKicmIo iHpopmayii, 1o
MICTUTBCS B CUTHAIII — 3akon Xuka (1964 p.), skuit Xxapaktepusye piBHsaHHS: T=at+b, ne T — cepenniit yac
peakuii; [ — xinbkicte iHGopmanii (bit) y curnani; a,b — koncranTtu. lle BaxknuBoy Ookci, a cuia,
HIBUJIKICTh TMepepoOKu iH(popMarllii B 30poBO-MOTOpHUX IleHTpax. IlIBuakicte mepepoOku iHdopmariii
OOKcepaMH XapakTepu3ye pIiBHSHHS: y=162+242X s «HOBauyKiB», a JUIsl MANCTPIB 1HIIA 3aJICKHICTH:
y=150+84x. Kopucryrounch BKa3aHMMH Ta IHIIMMH 3aJ€KHOCTSIMH MOKHA OIIIOBaTH JUHAMIKY
pe3ynbTaTiB Ta 3A1MCHIOBATH MPOTHO3 CIOPTUBHHUX pe3yibTarTiB. Bimomo, mo AMHAMIKY 3pOCTAHHS
MOKa3HHUKIB CBITOBHX PEKOPJIB Yy Oiry XapakTepHu3ylTh BiJIOMI KPHBI, SKI MOXKHa OXapaKTepU3yBaTu B
3aranpHOMY BUAL: ¥ (t)=Xx(t)+w(t), ne: x(t) — gacoBmii aperd BiaxwmieHHS; ®(t) — MEPEMIKOIN Y BUTIISII
KpHUBHX 3ajexHocTel. Lle ckimanHo onucaT yepe3 Ha/ICKIIaIHICTh CUCTEMH JII0IMHA-CEPEIOBHIIIE.



2.2.2. KJIACH®IKAIIISA OCIB 3A PIBHEM CIIOPTUBHOI OBJAPOBAHOCTI

3a pesymbraramMu 1g000py AiTel Ki1acu(iKyrOTh Ha 3MaTHUX IOKa3aTH B MalOyTHHOMY BHCOKI
JOCSITHEHHS Y KOHKPETHOMY BHJI CIOPTY 1 THUX, KOMY Kpalle crpoOyBaTH ceOe¢ B IHIIINA CIIOPTHUBHIN
TiSUTBHOCTI. ANTOpUTM 1000pYy: TicCis 3apaxyBaHHS JIiTed y CHOPTHBHY IIKOJY NPOBOAMUTHCS IEpIIe
00CTEKEHHS, Y XOIi SIKOTO OLIHIOETHCS iX MiATOTOBICHICTh. SIK BIIOMO, y MepIIli MiBTOpa-IBa POKY TaKUH
KOHTPOJIb 3A1HCHIOETHCA IEPIOIMYHO, 1 IIOPa3 3a HOro pe3ylbTaTaMu AiTH KIacu(iKylOTh Ha TPYIIH.

Jns uporo HEoOX1THO OIIHWUTH, HACKUIBKK MPABHJIBHO YIAJIOCS PO3MI3HATH OO0JapOBAHICTh JITEH,
CKJIaBIIM HACTymHUU Tpadik. Ha oci abcruc BigkiIanaTh 3HAYCHHS FOBEHUIBHUX MOKA3HUKIB — POCT,
Bara, 00eM rpyJHOi KJITKH, B OKPEMOMY BHUIIaJKy - PE3yJIbTaTU Oyb-SKOr0 MOMEPEIHbOI0 KOHTPOJIIO).
Ha oci opauHart - 3HaueHHs Ae(DiHITUBHUX IMOKA3HUKIB (B OKPEMOMY BHIIQJIKY - PE3YJIbTaTH HACTYITHOTO
(dikcyBaHHSI pe3y/abTaTiB 3Maranb). Taki rpadiku Tpeba cCkIagaTv MEpioJuyHO, 1 MIOpa3 YTBOPIOBATH
YOTUPH TpynH AiTeid: 1) mitv, 061apoBaHiCTh SIKUX Oyiia BU3HAYEHA MPABWIBHO; 2) AITH, 3M10HOCTI SIKHX
HE PO3ITi3HAIN 1 BOHU MIOMUJIIKOBO OyJIM BiJIHECEHI 0 O€3MEePCIEKTUBHUX B JIAaHOMY BHJII CIIOPTY; 3)
JITH, PAaBWIBHO BITHECCHI /0 HE3/aTHUX B IIbOMY BHJII CIIOPTY; 4) MIITH, SIKHX TOMHJIKOBO OI[IHHIIU SIK
obmapoBanux. [ns ominku edexktuBHOCTI 1000py (St) 3aCTOCOBYIOTH HOMOTpamH, 3 SIKHMH MOKHA
MPALIOBATH, AKIIO BiOMi KOe]iieHT iHPOPMAaTUBHOCTI TECTY.

Temnu mpupocTy CIIOPTUBHUX AOCATHEHb 3aJI€KaTh BiJ MPUPOIHOI 001apOBaHOCTI AiTEH 1 BiA TOTO,
SK BOHHM TPEHYIOTbCA. MO)Ke CTaTUCS Tak, IO Yy PyXaJbHO 00AapOBaHOI JIOAMHU pPE3yJIbTaTH OYyAyTbh
3pOCTaTy MOBUIBHIIIE Yepe3 Te, 110 BOHA BIPABISETHCS TipIle CBOiX OJHOMITKIB. ToMy Ha MOYaTKOBOMY
erari J00Opy JOLTBHO BUKOPUCTOBYBATU CHMAHOAPMHI MPeHY8anbHi npocpamu. Y el 4Jac MOBUHHI
OyTH OJJTHAKOBUMHU JJIsl BCIX JIITEH KIIbKICTh 3aHATH, CKJIAJl TPEHYBAJIIbHUX BIPaB, (hi3MUHE HABAHTAKEHHS,
HOT0 1HTEHCHBHICTH 1 MOCIIJOBHICTh BUKOHAHHS BIIPaB, METOAW HaBuaHHs. OI[IHKY TEMITiB TPHUPOCTY
Tpeba MPOBOAWTH 3 YpaxXyBaHHSIM OOCSATY Ta IHTEHCHBHOCTI HaBaHTAXKEHHS, BUKOHAHOTO KOXHOIO
IUTHHOIO, JIOPOCIOI0 JIOAMHOMO. IlimBUImMTH e(eKTUBHICTh pe3yiabTaTiB TpPEeHYBaHb MOXHa 3a
JIOTIOMOT'OF0 Pi3HOMaHITHUX TPEHAXEPIB.

Tpenascepu - 1e mnpucTpoi, OONAJHAHHA, SIKI JOMOMArarOTh MOJEITIOBATH Ti YW IHIII YMOBH
MalOyTHBOI peanbHOi AISUIBHOCTI Y4HIB. BOHM M03BONIAIOTH MOJAENIOBATH Pi3HI YMOBU Ta curyalii. B
OCHOBY X KOHCTPYKIIi 3aKja/ieH] pi3HOMaHITHI MEXaH14Hi1, eIeKTPUYHI, JOT14Hi, iIHPOopMaIliiiHI IpOIECH.
CyTTeBUM € Te, sIKI 610MeXaH14HI, IICUXOJOT1UHI CTPYKTYpPH PYXiB BiH MOX€E MO/JIEJIIOBATH.

Tpenaxepu knacu@ikyroTs: 1) 3a NpuU3HAYeHHSIM - OOJIQAHAHHS, K€ BUKOPUCTOBYIOTH 3 METOIO
PO3BHUTKY NEBHUX PYXOBHUX MOXKJIHMBOCTEH; 2) 3aco0M, sSKi BUKOPHUCTOBYIOTH [UIl PO3BUTKY PYXOBHX
gakocted; 3) oOmajnHaHHS, sSK€ TNpU3HAYeHE Ui YIpaBIiHHSA mporecaMu (OpMyBaHHS CIELIATIbHUX
PYXOBUX HaBUYOK; 4) CIPSIMYBaHHSAM - OIlaHyBaHHS O010MeTpii pyxiB, 610KiHEMaTUYHOI Y 010 JMHAMIYHOT
CTPYKTYPH PYXiB; 5) 3a HAaPSIMOM MOJICTIOBaHHS CIIOPTHUBHHUX 3HAPSI/Ib, 1O BiTHOIIEHHIO JI0 CIIOPTCMEHA,
KU HaBYAETHCA, Y 3aJIEKHOCTI BiJ SIBUII Ta YMOB CEpelOBHIIA; 6) 3a 3aCO00M MOJEIIOBAHHS, KU
3aCHOBAaHUH Ha BUKOPHCTAHHI MEXaHIYHUX, IHPOpMAIIHHUX (PaKTOpIB, JOTTUHUX CXEM; 7) 3a XapaKTepoM
iHpopManiiiHOro oOMiHy 3 MOKJIMBICTIO 1yOIIOBaHHS 3BOPOTHOIO 3B’SI3KY, 3 BUKOPHCTAHHIM 3BYKOBHX,
CWJIOBUX Ha IHIIMX KaHaMIB 3B’S3Ky. TpeHakepH 13 3BOPOTHIM 3B’SI3KOM 3a0€3Me4yl0Th aBTOMAaTHYHE
BHUMIPIOBaHHS MOKA3HUKIB, SIKI XapaKTepU3ylOTh CTaH CIIOPTCMEHA, Ta MOPIBHIOIOTh HOTO 3 MPOTrpaMHUM
3Ha4YCHHSIM. TpeHaxepu 13 3BOPOTHIM 3B’SI3KOM JUISATHCA HA mpeHaxcepu 6e3 mepminosoi  iHgopmayii
Ta mpenas’icepu 3 mepmino8or iHghopmayiero.

baraTokoHTypH1 TpeHaxepu A03BOJSIOTH OUIBII TOYHO Ta LIJECHPSIMOBAHO J103yBaTH TPEHYBaJbHI
HaBaHTAXXEHHS Ta 3HaXOAMTHU 1HIMBIAyaJbHI ONTUMAabHI BapiaHTH TEXHIKU Ta TAKTUKH pyxiB. HaBuaHHs
3 MUPOKUM 3acTtocyBaHHsIM T3H peanizye BCl OCHOBHI AMJAKTUYHI NMPUHIMIH. 32 JTOMOMOTOI TaKOIro
oOJlaJlHaHHS TeJaror MOXK€ BHU3HAYMTU pIBEHb 3A10HOCTEH JIIOAMHU, NPOKOHTPOJIIOBATH SIKICTbH
BUKOHAHHS BIpaBH, (i3WUHE HABAaHTAKEHHS HA JIIOMUHY. TpeHadicepu - 1€ TIPUCTPOi, 0OIaTHAHHS, SKi
JIONIOMAararoTh MOJIENIOBATH Ti YU 1HIII YMOBM MaHOyTHBOI peayibHOi MisUIbHOCTI yuHIB. TpeHaxepu
JI03BOJISIIOTH MOJIENIIOBATH P13HI YMOBH Ta CUTYyalli. B 0oCHOBY iX KOHCTpYKIIii 3aKiaieHl pi3HI MeXaH14Hi,



eJIEKTPUYHI, JIOTiYHI 4K iHpopMauiitHi nmporecu. CyTTeBUM € Te, sKi 6ioMexaHiuHi (ICUXOJIOTi4HI Ta iH.)
CTPYKTYPH PYXiB BiH JI03BOJISIE MOJCITIOBATH.

Tpenaxepu kinacu¢ikyioTh: 1) 3a mpu3HauYeHHSIM - OONaJHAHHS, SKE BUKOPUCTOBYIOTH 3 METOIO
PO3BHUTKY NEBHHX PYXOBIX MOXKIIMBOCTEH; 3aCO0H, SIKi BUKOPUCTOBYIOTH 3 METOI PO3BUTKY PYXOBHX
AKOCTeH; 2) 3a 00JMajHaHHAM, SKe MpPU3HAYEHE Ui YIPaBIiHHA mpouecaMu (OpMYBaHHS CIELiaTbHUX
PYXOBHUX HABHYOK; 3a CIPSIMOBAICTIO — CIPHUSAIOTH OMaHYBaHHIO OiOMETpii pyXiB, OIOKIHEMAaTHYHOI 4H
010JMHAMIYHOI CTPYKTYypU PyXiB; 3) 3a cIOCOOOM MOJICIIOBAaHHS PYXiB - CIOPTHBHI 3HAPSAMSA, SKi
MPU3BUYAIOIOTH CIIOPTCMEHA JIO MIHJIMBUX YMOB OTOYYIOYOTO cepe/ioBUIIa; 4) 3a 3ac000M MOICTIOBAHHS
PYXiB, SIKMI 3aCHOBAaHMI Ha BUKOPHCTAaHHI MEXaHIUYHUX, iH(OpMaLiifHuX (aKTOPIB, JOTIYHUX CXeM; 5) 3a
XapakTepoM 1HPOpMaIITHOTO 0OOMIHY 3 TyOJIOBaHHSM 3BOPOTHOTO 3B’SI3KY Ta BUKOPUCTAHHSIM 3BYKOBHX,
CHJIOBHX Ha IHIIMX KaHaNiB 3B’s3Ky. TpeHaxepu i3 3BOPOTHUM 3B’SI3KOM 3a0€3MeUyIOTh aBTOMATHYHE
BUMIPIOBaHHS TIOKa3HUKIB, $Ki XapaKTepH3YyIOTh CIOPTCMEHA, Ta MOPIBHAHHA iX 3 MNPOTPaMHHUM
3HaueHHsAM. Taki TpeHaxepu IUISATHP HA TpeHaxkepu Oe3 TepMiHOBOI iHGoOpMaIlii Ta TpeHaxepu 3
TepMiHOBOIO 1HpopMariiero. OcoOnMMBO BUIAUIAIOTH JABI iX TIpynu: 1) KapaioTpeHaKepu — eIINTHYHI,
rpebHi, BEJIOTPEHAXEpH, CTENmepHi Ta OIroBi MOPLKKH; 2) CHIOBI TpEeHaXXepH — TATa 3BEPXY,
BEPTUKAIBHUM XKUM Bia rpyned; 3) >kuM Bif 1wied; 4) Tpulelc-MamidHa;, S5) KuM Horamu. Bci 1mi
TpeHakepH KIacu(iKylOTh 32 HAIPSIMOM iX BUKOPHUCTaHHS Ta Pe3y/IbTaTOM BIUIMBY Ha MEBHI MPOIIECH,
YaCTUHU TiJIa: eNINTUYHI — MiJCHIIOITE poOOTYy cepis Ta JIereHiB, MiJBUINYIOTh TOHYC M 3iB,
MiABHUINYIOTh BUTPUBATICTh KICTOK 1 M’S3iB, CIAJIOIOTh KUPOBI BIAKIAIACHHS; TPEOHUN — miABHILyE
M’531B TOHYC, BUTPUBAIICTh KICTOK 1 M’S31B CIIMHU, PYK, HIT, CHAJIOE KUPOBI BIIKIAJCHHS, CTEHEp —
VKpIIITIOE CepIie, JETeHi, IMiJBUILYE M SI30BHHA TOHYC, BHUTPHBAJICTh KICTOK CHHHH, CIAJIIOE >KUPOBI
BiJIKJIaZICHHsI. 3a JOMOMOIOI0 [ILOTO O0JIaHAHHS MEAAaror MOXKE BU3HAUYUTH PiBEHb 3/110HOCTEHN JIIOIMHH,
MIPOKOHTPOJIOBATH SIKICTh BAKOHAHHS BIIPABH.

2.2.3. BIOMEXAHIYHI OCHOBHU IOBYJ10OBU ®I3NYHUX BIIPAB

[lenarorika cmopra po3risgae (i3uyHi BIOpaBH SK OCHOBHI 3aco0HM (izmuHOro BHXOBaHHS. lIpote
HE3BaXKAIOUM Ha 1€, MOHATIMHUI amapar 1 3MICTOBHICTh METOJIUKHU IX PO3POOKM Ta BUKOPUCTAHHS Ha
CBOTOJIHSI TOTPEOYIOTH ACTATBHINIIONO BUCBITICHHS.

Ockinpku (Qi3W4HI BOpaBH, K crenudivuHi 3aco0M (i3MYHOTO BUXOBAHHSA, BIJIPI3HAIOTHCS B YCIiX
IHIIUX TENaroriyHuX 3aco0iB 1 BMpaB, SIKI 3aCTOCOBYIOTHCS TPAIUIIIMHO B 3arajibHii Menaroriii, CIij
BU3HATHU JOULUTFHUM OUTBIN NETANbHUN PO3TISA JOESKUX 3aKoHOMipHOCTeld. HeoOXimHO 3a3Ha4uTH, 10
JUIS TIeJaroriB, TPEHEPIB MalOTh BEJIMKHUI 1HTEpeC caMe Ti BIIMIHHI OCOOJIMBOCTI (PI3UYHMX BIPaB, 5Kl B
CYKYIHOCTI 1 BUSABJISIIOTH iX crnenu@iky sk cucTeMy 3aco0iB ¢i3nyHOro BUXoBaHHA. IIpu npomy Benuke
3HAYEHHS Ma€ po3riisa] (PI3UYHOI BOpPaBH B €IHOCTI 3 TUMM yYMOBaMHU - 30BHIIIHIMHU 1 BHYTPIIIHIMH
(bakTopamu, K HacaMIepes] BU3HAYAIOTh 1X 3aKOHOMIPHOCTI.

Sk BimoMo ogHUM 13 pyHAaMEHTaIbHUX (PAKTOPIB HABKOJHUIIHBOIO CEPEOBUIIA € MEXAHIYHUU pyX
PEUOBMHHUX CHUCTEM, 30KpeMa 1 Tija JIOJUHMU. JIOCHTh 4acTO B CHOPTHUBHO-NENAroriyHid MpakTHL
noHATTS "pyx" 1 "(i3uuHa BripaBa" BUKOPUCTOBYIOTHCS SIK TOTOXHI1. 3pEILITOIO 11€ HE TaK.

Pyxosa ¢pynkyis - ogHa 3 HalBaXJIMBIMIMX (QYHKLIN opra”izmy JtoguHd. Ilin pyxoMm Tpeba po3ymitu
PI3HOMaHITHI 3MIHM B OpraHi3Mi, HOro BHYTPILIHI 1 30BHIIIHI B3a€MOJIii, a TaKOX 3MIHY HOTo CTaHy.
Mexaniynuti pyx TIOAWHA — 1€ 3MiHA TOJIOKEHHS 11 Tija ab0 OKpeMuX HOro 4acTWH BiAHOCHO 1HIIHX,
BUOpPAHMUX CHUCTEM BILUTIKY 3 IUIMHOM dYacy. SIKIIO Mpu po3risal AESIKUX PYXiB TIIO JIFOJUMHU 1 HOro
PO3MIpH HE MAlOTh CYTTEBOTO 3HAUEHHS, TO 3 METOIO CIIPOIICHHS 3aJauyi HUMHM MOKHA 3HEXTYBaTH 1
BBaXKaTH X TOYKOI0. B Takux Bumaakax mpu BUBYEHHI PyXiB TL10 JIFOJUHU F€OMETPUYHO 3aMIHSIIOTh TaK
3BAHOIO MamepianbHol0 MOYKO0, SIKa Ha BIIMIHY BiJ] TiJla HE Ma€ pO3MipiB.

Konu x mpu aHamizi pyxiB po3MipaMH TiJIa JIFOJIMHUA 3HEXTYBATH HEMOXKJIMBO, OCKIJTBKH TOJI 3HHKAE
3MICT BHpIIIYBaHOI 3a/adi, TUIO JIOAMHU Tpeda po3IsIaTH K CHUCTEMY MarepiaibHUX TO4oK. [Ipu
IIOMY JIOTTYCKA€ThCS M€ OJHE CIPOUICHHS: TiJO JIOJWHU YMOBHO BBaXKAETHCS A0OCOIOTHO TBEPNM,
T00TO (hOopMH 1 po3Mipu HOTO0 OKPEMHUX AUISHOK 3JIMIIAIOTHCS HE3MIHHUMU MPU pyXaxX 1 TOMY BiJCTaHi
MDXK MaTepialbHUMH TOYKaMH KOXHOI TUISTHKY a00 YaCTHHH TiJ1a MOCTIHHI.



s Toro, mo6 OIiHUTH OKpeMi pyxH, Tpeba 31CTaBUTH iX MiXK COOOI0, BU3HAUTBIIN iX OioMeXaHiuHi
xapaxmepucmuxu. Po3pi3HsAt0Th O10KiHEMaTHYHI Ta 010AMHAMIYHI XapaKTEPUCTUKHU PYXiB TiJIa JIOIUHH.

bioxinemamuuni xapaxmepucmuxy BU3HAYAIOTh: CUCTEMH BIJUTIKY 4acy; MPOCTOPOBI XapaKTEPUCTUKU
- KOOpJMHATU TOYKH, TiIa, CUCTEMM TiJI, TPAEKTOPIi TOYOK; YaCOBI XapaKTEPUCTHKH - MOMEHT yacy,
TPUBAJICTh PyXY, TEMII 1 pUTM PYXiB; IPOCTOPOBO-YACOBI XapaKTEPUCTUKH - IIBUJKICTH Ta MPUCKOPEHHS
TOYOK 1 Tl1a.

bioounamiuni xapakmepucmuxu pyxiB JIOJUHU BKIIOYAIOTH IHEPIIIHI XapaKTEPUCTUKH - Maca Tija,
MOMEHT 1HepLii; CUIOBI XapaKTePUCTUKN — IPUYNHU BUHUKHEHHS CUJIM, MOMEHTH CHWJI, IMIYJIbC CHJIU Ta
IMITyJIbC MOMEHTIB CHJI; €HEPreTUYHI XapaKTEPUCTHKH - poOOTa CHII, MOTY)KHICTh, MEXaHIYHA EHepris
TLIa - KIHETUYHA 1 IIOTEHIIHA.

Kosxna mroanHa HafiieHa iJIKOM KOHKPETHUM KOMIUIEKCOM PYXOBHX MOXKJIMBOCTEeH. BoHu 3anexath
BiJI BIKY, CTaTi, CIIOCO0Y JKUTTA TOIIO. Pyx06i modciusocmi — 1€ IEPETyMOBH, sIKi CKIIATUCS B OpraHi3Mi
B Iporeci Woro inocenezy (ICTOPUYHO TPHUBAJIMIA, EBOJIOIIMHUA PO3BUTOK) 1 oOHmMOzeHe3y
(IHAMBITyaIbHUA PO3BUTOK IIiJ] BIUIMBOM YMOB CepeloBHINA — (i3HUYHUX, XIMIYHUX, O10JOTIYHHX,
COLIIANIbHUX) 1O BHUKOHAHHSA pPYXiB 3 BIANOBIIHUMH OlOMEXaHIYHUMH XapakTepucTukamu. OgHaK
OBOJIO/IIHHA TUMM UM IHIIMMH PYXOBMMH MOKJIMBOCTSIMM BIITAK HE TapaHTye JIOAMHI iX 0e3yMOBHY
peatizariro.

PyxoBi MOXIIMBOCTI KOKHOI JIOJMHM MOKHA BH3HAUMTHU TaKOX 3a ii pyxosoro axmusnicmio. 1lin
PYXOBOIO aKTHUBHICTIO PO3YMIIOTH O10JIOTIYHO JETEPMiHOBAHHH PiBEHb MPOSBY PYXOBHX MOKIMBOCTEH,
00yMOBJIEHUI T€HOTUITHUMU 1 (PEHOTUITHUMHU OCOOIUBOCTSIMHU OPraHi3My JIFOIUHU.

VY mporeci pi3UIHOrO BUXOBaHHS BHUCYBAIOTHCS BIAMOBIIHI pyx06i 3adaui, siKi 00OB'SI3KOBO MOBUHHI
6yTI/I BUPIIIEH], OCKIJILKH JIMIIE TaK MOKHA JOCATTH BIAMOBITHUX IUICH 3aHATh. Pyxosa 3adaua - 1e
COIiaIbHO 1 610JI0TIYHO 00yMOBIIEHA HEOOXIJHICTh Y BIAMOBIAHUX pyxaX 3 3aJaHUMHU OioMeXaHIYHUMH
XapaKTepUCTUKaMHU, SK1 CTHMYJIIOIOTh  JIIOJMHY /IO aKTHBI3alil MHUCIAYOI 1 PYXOBOI [IISNIBHOCTI,
JI0TIOMarae JIOCSITTH BIATIOBIIHUX IiJIeH B mporeci pi3NYHOTO BUXOBAHHSI.

Mix pyXOBOI 3aa4€l0 1 PYXosuMu MON*CIUBOCMAMU YUHIB BUHUKAIOTH BIAMOBIIHI J1aJeKTUYHI
npotupiyusi. PyxoBa cuna (pi3sMdHOr0 BUXOBaHHS SIK MEJArOTiYHOTO MPOLECY BHHHUKAE TPHU BHUPIMICHHI
TaKuX OpoTHUpid. Buxonsum 3 1poro, nexarory-TpeHepy HeoOXilHO TaKUM YMHOM (hOPMYIIHOBATH PYXOBi
3ajadi mepes YYHSIMH, 00 BOHM MOTJIM IX PEaJbHO BUPIMIUTH, MAIOYU JUIA IIbOTO BIAIMOBIIHI PyXOBi
MO>KITUBOCTI.

Ta um iHIIA pyxoBa 3ajaya 3BUYANHO BHUPILIYETHCSA LUISIXOM COLIAJIbHO-OPTraHI30BaHUX pyxXosux Oill
y4HIB. Pyxo6i 0ii - 116 BUSBJIEHHS PyXOBOi aKTUBHOCTI JIOJIMHH, CBIIOMO IIECHPSIMOBAHE Ha PIlLICHHS
MEBHOI KOHKPETHOI pyXxoBoi 3adaui. OCHOBHMM 3acO0OM BHpIIIEHHS MIaJEKTUYHUX MPOTHPIY MIXK
PYXOBUMH MOXKJIMBOCTSIMH YUHIB 1 IOCTaBJIEHUMH I€pe]] HUMU PYXOBUMH 3aJjauaMy € Qisuuni 6npasu.

@i3UyH1 BIpaBU MOXKHA OXapaKTEpU3YBaTH SIK KOMNJEKC pyxoeux Oitl, COPSIMOBAHUX HA BHUPIIICHHS
BIMOBITHUX 33134 Di3UuHO20 6UXO6AHHA, BUKOHAHUX IPU CYBOPOMY JIOTPUMAaHHI pPEKOMEHJIALil
O0l0MexaHIYHUX XapaKTEpUCTHK PYXiB, 30BHIIIHIX YMOB 1 CTaHy OpraHizmy JitoJuHU. OCKIIbKH KOKHA
okpema (i3MyHa BIpaBa B IpOIeCi BAKOPUCTAHHS MOKE BUPIIIYBATH TIJILKM BITHOCHO BY3bKIi 3ajadi, TO
3a pI3HUX YMOB i1 MOXHa BKJIFOYMTHU J0 CKJIaAy BIJIOBIIHOTO KOMIUIEKCY aHAJIOTIYHUX BIIPAB.

Komnnexc ¢isuunux énpaé sBnsie o000 CUCTEMY B3a€MO3B'SI3aHUX BIpaB, 00'€JHAHUX CHUIBHICTIO
pilieHb 3a7a4 1 JOCSITHEHHSIM LUJIeH Ha BIAMOBITHOMY eTani (pi3MuyHOTO BUXOBAHHS JIOJUHU. TaKoX, fK 1
KO’KHa OKpPeMO B3sTa (pi3uyHa BIpaBa, TOH YK 1HIIMI KOMIIEKC MOBUHEH MAaTH YIiTKO BUSBIICHY LIIbOBY
CHPSIMOBAHICTh, Y3TOKEHY 3 PYXOBUMHU MOXKJIMBOCTSIMHM 1 BUMOTaMHU BIANOBITHOTO KOHTUHTEHTY Y4HIB 1
NepioIoM HaBYAJIbHO-TPEHYBAJIBHOIO MPOLIECY.

Opniero 3 HaWBaXJIMBIMIKX IUIEH KOXHOTO eramy (Ii3WYHOrOo BHXOBaHHS C HaAOaHHS YYHSIMU
BIJIMIOBITHUX PYXOBUX YMiHb 1 HaBUKIB. Pyxoseuii nasux siBis€ co00I0 aBTOMAaTH30BaHUNH KOMIIOHEHT
PYXOBOI Aii, B SIKOMY YCBIJJOMJIIOIOTBCSI TUIBKU T1 CEHCOPHI MPOEKIIii, K1 3a0e3MeuyioTh HOro CBiAOMY 1
POrpamMHy YacCTHUHHU.

Pyxosi yminnsa GhopMmyroThCS Ha OCHOBI BHUPOOJEHHX paHIIIe HABHUKIB 1 TPENCTaBISIOTH COOOIO
BiJIMTOBIAHHI TOCTATHHO BUCOKUI PiBEHB MiATOTOBICHOCTI YUHIB 0 €(DEKTUBHOTO PillIEeHHS MOCTaBIEHUX
pyxoBux 3amad. OTke 0YeBHIHO, IO CEpe] TAKUX CIEUU(DIYHUX MOHSTh, SIK PYXU, PYXOBI MONCAUBOCTI



TOIUHY, 11 pyxoea axmuenicms, pyxosi 3adaui, pyxoei Oii, pyxos8i HasuKu, pyxoei YMiHHs, TIOHSITTIO
"@isuuna énpasa" BIIBOIUTHCS HANBAXIIHMBIIIE, KITFOYOBE MICIIE.

@®i3u4HI BIpaBH 1 TEOPETHYHO, 1 MPAKTUYHO, HIOW 3B'SI3yIOTH yci 1i (aKTOpH 1 MOHSATTS IMpPOIEeCy
(hi3UYHOr0 BUXOBAaHHSI MK Cc00010. 3 OgHOrO OOKY, BOHHM OpraHIYHO BKJIIOYAIOTh B ceOe JEsKi 3 IHX
MOHATH, 3 IHIIOTO - 3HAXOATHCA 3 HUMH B CKJIAIHUX TPUYMHHO-HACIIKOBHX 3B'A3KaX, MPOTUPIYUAX.

Tak, 30kpema, "pyx" MoOke€ BHUKOPHUCTOBYBATHUCS SK CAMOCTIMHE IOHATTSA, SKE XapaKTePU3yE CHMAH
opeanizmy moauHh. "Pyx" TakoK BXOIUTH 10 KOXKHOI (hi3UYHOI BIIPABH SIK 3aCiO (i3uyH020 8UXOBAHHSL, 3
JIOTIOMOTOI0 SIKOTO OPTaHi3M JIIOJJUHU MOXe OyTH JOBEJIEHUH 10 TOrO CTaHy, SIKUH OLIIHIOETHCA K PYX.

OTxe, pi3u4Ha BIIpaBa MPEACTABIIAE BEIUKUI IHTEpeC IS CIEIialiCTiB, earoris, TPEHEPIB, 1 mepex
yCiM, sIK 3aci0 BHpIIIEHHS TOJOBHUX 3aBJaHb IEJaroriyHoro mpoiecy. 3 i€l TOYKH 30py B Cy4dacHY
Kaacugixayii ¢izuunux énpas MOBUHHI OyTH 3aKJa/IeH] MPUHIIMIIH, SIKi PErJIaMEHTYIOTh PAMKH LILJTbOBOTO
NMpU3HAUCHHS (I3MYHUX BOpaB B IE€JAroriyHOMY IIporeci SK crenudidyHux 3aco0iB  (i3HUHOTO
BUXOBaHHS.

3 ypaxyBaHHSIM LbOTO MOJIO)KEHHS MOXHa BUAUIUTH YOTUPHU OCHOBHUX KiIacu @izuyHux enpag: 1)
0300posui; 2) mpenysanvhi, 3) 3mazanvhi, 4) noxazosi. OCHOBHE NMPU3HAYCHHS 03J0POBUUX (i3HUHUX
BIIPaB - MIATPHUMKA ONTUMAIBHOTO PIBHS CTaHy 3J0POB'S y4HIB a00 MiArOTOBKA iX 0 BIATOBIAHO PiBHSA
¢i3ugHOr0 po3BUTKY. Kiac 03M0poBUMX BIIpaB MOAUISETHCS HA YOTHPU Guou: 1) 3axpinmowui, 2)
niKysanvhi; 3) pozeusaioui, 4) KOHMPOILHO-0300POGUi.

3akpinaoroui ¢izuuni eénpasu 3a0e3MeUyOTh MIATPUMKY BiIMOBIIHOTO pPiBHSA (QYHKIIH OpraHizmy
YUYHIB 1 MOKYTh 3aCTOCOBYBATHUCA B PI3HUX YMOBaX 3 MPOQUIAKTUYHOIO METOIO.

JlikysanbHi 6npasu OpiEHTOBaHI Ha MiATPUMKY JTIKYBaJbHHUX JIid, CIPSIMOBaHI Ha Ti UM 1HIII CHCTEMH
OpraiaMy B LIJIOMY TIpU PI3HOMAHITHHX 3aXBOPIOBAHHAX JIIOJWHU 1 MOXYTh OyTH BHUKOPHUCTaHI SK
JTiKyBabHUM 3aci0 abo sK 3acid BITHOBICHHS OPraHi3My IICJIA NEPEHECEHUX TEePaNeBTHYHHX,
XIpypri4yHHX Ta IHIIUX JIKYBAJIbHHUX 3aXO/IiB.

Possusaroui ¢izuuni npasu cupsMoBaHi Ha TABUICHHS PiBHSA (YHKIIIOHATHHAX MOXKIMBOCTEH OYy/Ih-
K01 OKpeMOi CUCTEMH a00 OpraHi3My JIIOJAWHU B IIJIOMY 1 3aBXIU 3aCTOCOBYETHCS B TOMY BHIIAJIKY,
SKIIO TOTPIOHA KOPEKIlisi OyAb-SIKUX HEIOJIKIB (PI3MYHOTO PO3BUTKY JIOJUHHU a00 ITiIBHINEHHS PiBHS
(GYHKI[IOHATBHUX MOXKIIMBOCTEH OpraHi3My IMpH MIATOTOBLI Y4YHIB JO TPYAOBOI Ta MpodecioHanbHOI
TISUTBHOCTI - coy0Om B 30poitHux Cuiax, A¢ HE0OXiqHI O0OOB'SI3KOBI JOCATHEHHS BIATOBIIHOTO PiBHS
(GYHKI[IOHATBHUX MOXKIIMBOCTEH OpraHizmy.

OcHOBHE TPU3BHAYCHHS MPEHYB8ANIbHO-DI3UYHUX 6npas - TIATOTOBKA YYHIB N0 €()EeKTUBHOIO
BUPILLIEHHS 3MarajbHUX 3aBAaHb, IOKa3y HABUILUX (PEKOPAHUX) pe3ybTaTiB, BUBEJCHHS OpraHi3mMy Ha
BU3HAUEHUN HaWBUILMN pIBEHb (PI3UYHOIO PO3BUTKY, JOCATHEHHS BHCOKOIO PIBHS PYXOBHUX
MoxknuBocTed. TpeHyBasibHO-(Di3MUHI BIpaBU MOAUISAIOTH HA TPU BUIU: [)niocomoeui; 2)KonmponvbHo-
MpeHy8anbHi, 3) 3paA3K08I.

ITiocomosui ¢izuuni 6npasu BUKOPUCTOBYIOTh ISl YCHIIIHOTO BUPIIIEHHS PI3HUX MPOMIKHUX 3aB/IaHb
— YaCTKOBHX, €TAITHUX 3aBJaHb TPEHYBAJIHLHOTO Tpoiiecy. BoHN MOXyTh OyTH 30pi€HTOBaHI Ha PO3BUTOK
NEBHUX PYXOBUX MOXIHUBOCTEH, Ha (opMyBaHHS B Y4YHIB BIANOBIIHMX pPYXOBUX HABUYOK, SKi
JO3BOJISIIOTh  TIOCIIIIOBHO ~ BHUPINIYBAaTH MPOMDKHI 3aBIaHHS 71 JOCSATHEHHS OCHOBHOI MeETH
TPEHYBAJIBHOIO MpPOIECY - YCHIIIHOI MiArOTOBKM JO 3MaraHb, 30KpeMa JIOCSTHEHHIO PEKOPIHMX
MTOKa3HUKIB B OOpaHOMY BH/II CIIOPTY.

Konmponvno-mpenysanoni  ¢izuuni  6npasu  3acTOCOBYIOTh JJsi  3a0e3NeueHHs e(PEeKTUBHOTO
OTIEPAaTUBHOTO, TOTOYHOTO Ta IMiJICYMKOBOTO TIEJAaroriYyHOr0 KOHTPOJIB 32 XOJOM TPEHYBAIBHOTO
nporecy 1 JA03BOJISAIOTH OILIHUTH PiBE€Hb 3aCBOEHHS YYHSIMH HEOOXIHUX PYXOBHUX HABHKIB, PO3BUTKY
PYXOBUX MOJJIMBOCTEH, BHU3HAUWTHU CTYMiHb MMATOTOBJICHOCTI JO 3MaraHb, OIIIHUTH SKICTh
TPEHYBAJILHOTO MPOIIECY.

3paskosi izuuni enpasu B CYKYIHOCTI TPEACTaBISIFOTH COOOK0 TEXHIKY BHUKOHAHHS KOXKHOTO
KOHKPETHOTo BHIYy crnopTy. OCHOBHa MeTa iX BHUKOPHCTAaHHS y (PI3MUHOMY BHUXOBaHHI - JTOCATHEHHS
BHUCOKHX Ta PEKOPJIHUX CIIOPTUBHUX pe3yabTaTiB. Cami 1o coll BUCOKI Ta PEKOPAHI pe3yibTaTH BIpaB
NPEJCTABISAIOTh HE TUIBKM TEOPETUUHY (HAYKOBY, Mi3HABaJbHY) LIHHICTH JAJIS JIIOJCTBA, ajle MPSIMO YH
OTOCEPEKOBAHO BKA3yIOTh HAa Ty T'PaHb, 32 KO MPOXOJWTHh MEXa aaNTalliiHUX Bapialiiii BUSIBICHHS
MOTOPHHUX MOKJIMBOCTEH JIIOJUHU. 32 CYKYITUMHU LIU(PpaMu pEKOPAIB, K Mpa-



BUJIO, CKPHUTI BHCOKI IMOKa3HUKHU CTaHy OpPTaHi3My JIIOJMHH, SIKUX JOCATA€ TOM UM IHIIMHA CIIOPTCMEH MPH
3aCTOCYBaHHI B CBOi# MIATOTOBII CHEIIaJbHUX TPEHYBATBHUX (hI3MUYHUX BIIPAB.

3 iHmoro 00Ky cami 3MarajbHi BIPaBU MOKHA PO3IIIAAATH K HAWOUIBII 3pydHi Ta 00'€KTHBHI HAOUHI
MOJIeJIl TUX €KCTPEMAIbHUX YMOB, Y SIKI MOXKE IOTPAIIUTH OPraHi3M JIOJMHHU B 3BUYAIIHOMY ajie pa3oM 3
TUM Pi3HOOIYHOMY >KUTTI CycminbeTBa. ToMy Taki BIOpaBU MOXYTh CIY)KHTH JUIS JIIOJMHUA CBOEPITHOIO
Ipo0OO0I0 CUJI, BUITPOOYBAHHAM CBOIX KUTTEBUX MOXKIIMBOCTEH Ta pe3epBiB OpraHizmy.

3mazanvhi ¢hizuuni énpasu HEOOXiMHO KiIacu(iKyBaTH BIAMOBIIHO JO BUIIB CIOPTY, B SIKHX BOHH
BUKOPUCTOBYIOTbCS, [l BUPIILIEHHS PyXOBMX 3aBJaHb 1, K HACIIJIOK, TOCATHEHHS BUCOKHUX 1 PEKOPIHHUX
pe3yabTatiB. PO3pi3HAIOTH TPU OCHOBHUX BHUIH 3MA2ANbHUX (DI3UYHUX 6NPAS.

1) BmpaBu, poOounii e(peKT SKUX JOCITa€ThCA IEPEBAKHO 3a paxyHOK peaiizaiii BHU3HAYCHOI
010KiHEMaTU4YHOI CTPYKTYpPH PYXiB - XyJOXHS Ta CIIOPTUBHA TiMHACTHKA, (pirypHe KaTaHHs, CHHXPOHHE
IUIaBaHHS TOIIO;

2) BmpaBH, poOouuii epeKT SKUX AOCATAETHCA MEPEBAKHO 32 PaxyHOK peanmizamii MeBHOI, BU3HAYHOI
010AMHAaMIYHOT CTPYKTYPH PYXiB - BaXKKa aTJIeTUKa, BECIyBaHH, JIETKa aTJIETHKa TOILO;

3) BOpaBu, B SKUX BXKJIMBHM € TIJIBKH caM IO cOo0i iX KiHIeBHH pobounii edekT, a He cmocid ioro
JOCSITHEHHS — 1€ BC1 CIIOPTUBHI BUAM €IUHOOOPCTB: (eXTyBaHHS, OOKC, BUIU OOPOTHOU TOIIO, a TAKOXK
BCi criopTuBHi irpu: gpyr0oi, Boneii6om, 6ackeT001, XOKel TOMIO.

Jlo BuIlle BKa3aHOI'O MOYKHA JI0JIaTH, 1110 TAaKUI PO3MOJLI BIIPaB HAJITO YMOBHUH, OCKIJIBKY IPAKTUYHO
B YCIX BHIAX CIOpPTy 3YCTpIHalOTbCS pPYXOBi 3a4adi, y BHpIMICHHI SKAX CIIOPTCMEHH MOXXYTh
BUKOPUCTOBYBaTH BCi mepepaxoBaHi Buau (ismuHux BrpaB. lIpoTe HasBHe ¥ iHIIE - NPHUBEACHI
eleMeHTH Kiacu(ikaiii 3MarajJbHUX BIPaB XO4 1 YMOBHI, aje HaJA3BHYAWHO BAXIIMBI JJISi OPi€EHTYBAaHHS
BCi€i cTparerii cremialibHOl 3MarajibHOl MIATOTOBKH B Pi3HUX BUAaX cropTy. Iloka3oBi ¢hi3uuHi BpaBu
3aCTOCOBYIOTHCS 3BUYAHHO ISl AEMOHCTpALlli IIMPOKUM MacaM HAaCeJICHHS THX PYXOBHX MOXIIMBOCTEH,
SKMX MOXHA JOCSAITH B 3aHATTAX (PI3UUHOIO KYJbTYporo 1 cropToM. Iloka3 Takux BIIpaB HaiyacTilie
BCHOT'O HOCHUTH ariTaliiHUI, BUXOBHUI XapakTep 1 BUKOPUCTOBYETHCS IS 3UTyUEHHSI MOJIOJII Ta 1HIINX
BIKOBHX TPYIl HACEJICHHS B PSAM (Pi3KYJIBTYPHHUKIB 1 CIIOPTCMEHIB.

Ilokasosi 6énpasu, K TIPaBUIIO, AEMOHCTPYIOTBCS B KOMIUIEKCI 3 IHIIMMH BUXOBHHMH 3aXOJaMH,
CYIPOBOJUKYIOTBCS XyJOKHIM 0(OPMIIEHHSIM, MalOTh BEJIMKUI €CTETUYHUN BIUIMB Ha IJIAa4iB.

Dizuuni enpasu - SIK OCHOBHUH 3aci®d (¢i3MUHOrO BHXOBaHHS camMi 1O co0i OaraToMipHi,
0araToOKOMIIOHEHTHi, 0araTocTpykTypHi. ToMy e(eKT BiJi BUKOPUCTAHHS KOXHOI (h13MUHOI BIIPaBH TEX
HeoJHO3HayHMU. [lemaror-rpeHep, BHUKOPHUCTOBYIOUM Ty 4YM IHITY (i3WYHY BIIpaBy B HaBYaJIbHO-
TPEHYBaJILHOMY IPOLIEC], TOBUHEH JOCKOHAJIO BOJIOJIITH 1H(POPMAIIIEIO PO iX 3MICT, PO MOXKIIUBI paMKH
1, MOXKJIMBO, TIPO PE3YJIbTATH iX BUKOPHCTAHHS.

3a TakMX yMOB TpEHEp MMOBHHEH HE TUIbKU CaM MaTH JAOCTaTHBO MOBHE YSBJIEHHS MPO BUKOPHUCTAHHS
BIIpaBU, aj€ i mepeJaTH y4YHSM MAaKCHUMAaJlbHO JOCTYNHI HMOBHI Ta JOCTOBIPHI BIJOMOCTI PO HE.
BpaxoByroun CKJIaJHICTh KOXHOI BIpaBH, 3pOOMTH BcCe 1€ HAA3BUYalHO cKiIaaHo. Buxin omun -
HEOOX1HO IKMMOCh YMHOM "cTUCHYTH" 1H(OpMaLlil0 PO BIPaBY, HE MEPEKPYUYIOUH B TOM Yac ii 3MICTY,
ii cyri. lle MOXITUBO 3pOOMTH TUTBKM 3a JIOTIOMOTOI0 MOJICTIOBAHHS BIIpaB, 0a3ylO4HCh Ha JOCBiAi
KIOEpHETUYHOTO CUCTEMHOT'0 MOJIENIOBAaHHS 00'€KTIB 1HIIOT (P13MYHOI MPUPOAM, e TAKUX e CKIAHUX 1
OaraTomipHUX, 5K 1 (i3UUHI BIpaBH.

Po3mipkoByrouM 3 TakMX MO3MIIIH, MOKHA BIJ3HAUUTH, 110 (i3UYHA BIIpaBa SK cucTeMa mae "Bxonu" 1
"Buxoau". "Bxin" BmpaBu (QOpMYeThCS YHMCEIBHICTIO KaHAJIB, 4yepe3 SKi B HOro CUCTeMy HaAXOIATh
IMCKpeTHI abo Oe3nepepBHi BIUIMBU HABKOJIHUIIHBOTO CEPEIOBHUIIA, SKI BUCTYMAIOTh Yy IbOMY BUIAJIKY 5K
Me/IaroriuyHi MporpamMu, 3aJaloud peXKUM BUKOHAHHS BIIPaB, XapaKTEPUCTHKH CHOPTUBHUX HpPUIAJiB,
YMOB TPEHYBaHHS, 3MaraHHs Ta 10l ¢pakropu. "Buxin" cuctemu BIpaB XapakTepU3yeThCs MOKa3HUKAMHU,
SK1 OIHUCYIOTh 30BHIIIHI XapaKTEPUCTHKH, YMOBM B3a€MOJIi JIOAMHU 3 CEPEIOBHILEM, CIIOPTUBHI
pe3yIbTaTH TOIIIO.

Cran cucremMu (i3uuHOi BIOpPaBM MOXHA PO3IJSAATH SK BIANOBITHUM YHMHOM OpraHi3oOBaHy -
VOOPSAKOBaHY  CYKYIIHICTh 3HAa4€Hb BHYTPIIIHIX Ta  30BHIIIHIX MapameTpiB, OO0'€KTUBHO
XapaKTepU3yIOUnX MPOLECcH, sIKi BiTOYBAIOTHCSI B OPraHi3Mi JIFOJUHHU, 1 HOr0 pyXH IpU BUKOHAHHI BIPaB.
®i31yH1 BIpaBU MOKHA BIIHECTH /10 PO3PSAAY TaK 3BaHMX CKJIAJHUX CHCTEM. BIIBIIICTD iX BIAPI3HAIOTHCS



TaKUMHU BJIACTMBOCTSIMM, SIK YHIKAJbHICTb, HM3bKa IepeadavyyBaHICTh pe3yibTaTra, NPH BHCOKiH
LUIECTIPIMOBAHOCTI - HeeeHmponitiHocmi Ta IesK1 1HIII.

Hezenmponitinicms — 1€ 34aTHICTh CUCTEMH, HANPHUKIAJ] TiIa JIOAWHU, KEPYBATH CHTPOIIIEI0 CBOTO
CTaHy, - 3MCHIIIYBaTH HeOa)KaH1 BIUIMBU CEPEIOBUIIA - K 30BHIITHBOTO, TaK 1 BHYTPIIIHHOTO 1 30epiratu
CTAJIICTh Y BIATOBIIHUX MEXaX B YMOBaX MOCTIMHOT B3aeMoJIii cepenoBuia 3 TutoM. L{inkom odeBuHO,
110 cucTeMa KOXKHOI (Pi3U4HO1 BIIpaBu € IijlecnpsMoBaHO0. BpaxoByrouu, 1110 BlipaBa, Ik aKTUBHHUH pyX,
€ TO0JIAHHSM JIFOJIMHOIO MEBHUX IMEPENIKO]l BITHOCHO 30BHIIIHIX 1 BHYTPIMIHIX (pakTOpiB cepenoBHIa
BJIACHOTO OpraHi3My, He2ewmponiss MOXE PpO3[NIANAaTUCS SK HaWBaXIWBIIIA XapaKTEpPUCTHKA
CHCTEMAaTUYHOCTI (Di3MYHUX BHpaB. [HIIMMH ClIOBaMM, HETEHTPOIis - 16 BU3HA4YE€HA Mipa HMOBIpHOCTI
MIITPUMKH BiAMOBIIHOTO CTaHYy CHCTEMHM BIIPAB, HE 3BaXKalOUW Ha (hi3MUYHI MEPEIIKOAM /10 11 BUKOHAHHS
(momananHs CWIJI TpaBiTallii, iHEpIii TOIIO), a TaKOX O10JOTIYHI peakiii opraHiamy (po3BHBarOYa BTOMA
Tomio). Hanpuknaa, miaTpUMyHOYH MEBHY T€OMETPII0 PYyXiB CBOTO Tijia, (PIrypHCT YM TIMHACT JOCSATaE
OCHOBHOI METHU BIPABU - BUCOKOI OLIIHKH y Oajax.

Sk yHiKanpHaA cUcTeMa, KOXKHA (i3UyHa BIIpaBa HE Mae MOBHUX aHAJIOTIB 32 XapaKTepOM B3aeMOii
OpraHi3my i3 cepeIoBHUIIEM Ta CIEIU(IKOI0 B3aEMOII.

He3Baxkatoun Ha ycmixu OlOMEXaHIKM Ta IHINWX Tajdy3edl 3HaHb Yy KUIBKICHOMY BH3HA4YeHHI
XapakTepUCTHK  (PI3MYHMX BOpaB, Yy CHUCTEMI 3aJMIIAETBCS  3HAYHO BAXKIUBUI  CTYIIHB
CIaOKONPOTHO3YBaHHS 1 Hemepen0ayyBaHOCTI B3arajii, IO HE JO03BOJSE 3 OaKaHUM CTYINEHEM
00'€KTHBHOCTI CyIUTH TMPO €(PEeKT BUKOPHCTAHHS TAaKUX BIpPAB y MPAKTHLI. Y MpPOIECi BHUKOHAHHIO
G13UUHUX BOpaB Yy CHUCTEMI pYXiB CHOPTCMEHIB CIOCTEPIraeThCs TEHACHIIS N0 30epexeHHs
0l0AMHAMIYHOT CTPYKTYPH PYXiB, SIKa 30BHIIIHBO X0U 1 HEBUAMMA, OJHAK caMe 11 crabiiizallis BU3HAYA€E
HETEHTPOITII0 - 3MEHIICHHS CHTPOMii - HEBIOPSJAKOBAHOCTI, 30UIBIICHHS ILIECIPSIMOBAHOCTI BCI€i
CHCTEMH - OpraHi3my.

Sk BCsKi cKkJIagHI CUCTeMH, (i3UYHI BIIPaBU MOXKYTh OYTH JOCHIIKEHI, BUKOPUCTAHI B MPaKTHUIll Ta
NpUIATHI 0 IPOEKTYBAaHHS 3 METOI0 iX MailOyTHBOTo 3acTocyBaHHs B cropTi. Bei asu mepeTrBopeHHs
BIIPaB, SIKi CKJIa/Ial0Th OCHOBY Mpoiiecy (Pi3MYHOr0 BHUXOBAaHHS Ta CIIOPTUBHOTO TPEHYBaHHS 1 MOBUHHI
0a3yBaTucs Ha MPUHOUTAX (PI3UIHOCTI, MOJICITFOBAHHSI T ILIICCIIPSIMOBAHOCTI.

CucreMHe po3ymiHHS (I3UYHHUX BIPAB HE BTPAYAETHCS TLIBKU TOJI, KOJU B MPUHIMMI iX (i3UYHOCTI
30epiraeTecsi mocTynar muticHocTi. llei moctynmaT HaWOLIBII HATJSAHO BUSBISETHCS B IpOIECi
KOMITO3UIIii (CKJIalaHHsl, MPOCKTYBaHHS OKPEMHUX €JIEMEHTIB) Ta ACKOMIIO3HIIi (PO3MOILT HAa €JIeMEHTH,
HaIpUKIaJ, MpU aHamizl) cucteMu ¢i3uuHuX Brpas. [Ipu nux mporecax AonmycTUMa BTpaTa OCHOBHUX
MOHATH, SIKI XapaKTepU3ylOTh CYTHICTb, 33JyM 1 NMpHU3HaueHHs ¢i3nyHuX BOpaB. Hampukman, mMoxe Tak
CTaTHUCA, 10 MPH KOMIIO3UIIII HOBOI BIpPaBU 10 ii PyXOMOIO CKJIaay 3aCTOCOBYIOTHCS TakKl €JIEMEHTH,
3aco0M SKMX B3aeMO3alepeyHi 1 He BKJIAJaloThes B €IMHY CHCTEMY, He 3a0e3neuyroun ii i1iCHOCTI 1, K
HACJIJI0K I[bOTO, HE J1a€ OaXKaHOTO KIHIIEBOTO €(EKTY.

[TpuHIMI MOJENIOBaHHIO NMpPHU BUBYEHHI (I3MYHMX BIpPaAB peasli3yeTbCcs Ha OCHOBI BHUKOPUCTAHHS
pe3yNbTaTiB BUMIPY IX XapaKTEpUCTHK. AJle 3p03yMuIO, 10 MOXKJIMBOCTI BUMIPY XapaKTEpUCTUK HE
3aBXAM CIIBMNAJAaOTh 3 MoTpedaMu BCEOIYHOrO BHMBYEHHS BIpaB. TOMYy MOJENIOBaHHS MOXe OyTH
JOCTaTHHO €(hEeKTUBHUM 3aCO00M Mi3HAHHS (PI3UYHUX BIIPAB.

Ilpunyun mooentoéannsi TpU BUBYEHHI BIPaB y CBOEMY IPAaKTUYHOMY BTIJIEHHI 0a3yeThCcsi Ha
nocmynamax OonoeHeHHs, Al Ta HEBU3HAYEHOCTI. BUMIpIOBaHHS XapakTepuUCTUK (I3UYHHX BIIpaB
peecTpyroda amaparypa, SK MpaBWIO, HE MOXe OJHOYAacHO (ikcyBaTH BCl BJIACTHBOCTI cucrteMu. lle
CTOCYETBCS TaK 3BaHMX aJbTEPHATUBHUX a00 HECIIIBHHUX XapaKTEPHCTHUK, SIKi HE MOXKYTH MPOSBIISATUCS
ogHo4yacHO. ToMmy iX peecTpyloTh OKpeMo, B pi3Hi mepioau uacy. Hampuxiiag, 6araTocTpykTypHICTbH
CUCTEMH BIIpaB, HasBHICTh OJIHOYACHO Ol1OKIHEMaTHYHOI Ta CEHCOPHOI CTPYKTYp, 1HQopMmaliiiHoi Ta
PUTMIYHOI, ICUXOJIOTTYHOI Ta 610 JUHAMIYHOI 1 6araTboX 1HIIMX XapaKTEPUCTHK, O3HAK Ti€l caMoi BIIPaBU
YTBOPIOE CKIAJAHICTh JJII OJHOYACHOTO BUMIPY BCIX 1i CTOpIH.

di3uyHa BIIpaBa B YCiX CBOIX CTPYKTypax Ha MPAKTHUI peani3yeTbcs OAHOYACHO, MPOTE 00'€KTHBHE
CUHXPOHHE BIJIOOpa)KEHHS KOXKHOI 3 HUX TIOKH III0 HEJOCTYIHE JJIS JOCHIKEHHS a00 JOCTYIHE TUThKU
nopizHo. TakuM YMHOM, NMPUHIMII JOMOBHIOBAHOCTI Y I[bOMY BMIAJKy IOJIATa€ y TOMY, IO (i3uyHa
BIIpaBa sIK CKJQJHA CHCTEMa Yy B3a€MOJil 3 IHIIUMH CHCTEMaMH MOXE B OJHHX 1 THX K€ YMOBax
CIIOCTEPEKEHHS BUSIBIISITH Pi3HI BJIACTUBOCTI, HECYMICHI OJTHA 3 1HIIOO.



[Mpuniun MoxentoBaHHA (I3MUHMX BIpaB 0a3yeTbCsl TAaKOX HaA nocmyrami Oii, 3MICT SKOTO
MOSICHIOETBHCSI TUM, IO XapaKTEPUCTUKU BIIPAB MAIOTh NOPO206uUll Xapakmep, 0OOYMOBICHHIA KiHIIEBICTIO
¢biznyHMx (MarepiaJbHUX) MOXIIMBOCTEH OpraHi3My JIIOJWHHU, B3a€EMOJIIOYOTO B L€ MOMEHT 3
HABKOJIMIIIHIM CEPEIOBHILEM. Y IIbOMY MOJISITAE pobouull egheknm KOXKHOI BIIPaBH 1 OJHOYACHO MOCTYJIAT
i1 K CKJIaJHOTI CUCTEMHU.

VY koxHIN (Qi3uuHIA BIIpaBi, K y CKIAIHIA CUCTEMI, 3aKJIaJICHUNH npuryun yirecnpimosarnocmi. 1le
Takuii cTaH (DYHKIIA CHCTEMH, SIKUH JTO3BOJISIE i BiAMOBITHUM YHUHOM 3a0€3IeYyBaTH CTIMKICTh CBOET
CTPYKTYpH 1 B TOH >kK€ dYac 3IIMCHIOBAaTH BHOIp IOBEIIHKH IWIOJ0 OO0'€KTIB cepemoBuia. Tomy
[IeCIPSIMOBAHICTh CUCTEMH He MOXe OyTH 3a0e3nedena 6e3 peanizauii nocmyniamy subopy.

Bubip moBemiHKM CHCTEMH BIIPaB MPOTPAMYETHCSI 32 HOTO pO3POOKOIO, sika 0a3yeThCsl HA TOMIEPETHBO
BHUBUYCHUX OCOOJMBOCTSIX MOBEIIHKM PI3HOMAHITHUX ITiJICHCTEM OpPraHi3My CIOPTCMEHA Yy BIAMOBIIL HA
B3a€EMOJIII0 3 (I3UKO-MEXaHIYHUMHU (HaKTOpaMU CEPEOBHINA, HOTO €KOJIOTIYHUMHU XapaKTEPUCTHKAMH.
Came 3aBISKM IIbOMY 3aBXKAM IUIECOPSIMOBAHO BIUTMBAIOTH HA Ti YW iHIII e€IeMEHTH MopdosioriyHi
CTPYKTYpH Ta (izionoriuni GyHKIIT opraHizmy.

INPAKTUYHA POBOTA Ne 11.

Tema: biomexaniuHi 0cHOBM 100y10BH Qi3NYHHUX BIIPAB
MeTta: 0BOJIOITH OCHOBHUMH METOJIaMH 1OOYI0BH (Pi3MUHUX BIPAB, PYXiB
OO0aanHaHHs: KiHO-, poTOMaTepiaiu pyxiB.

1. TEOPETUYHA YACTHUHA
. SIkuii 3MICT MOHSTH y CHOPTHBHO-TIEArOT1YHINA MpakTUIli moHATh "pyx" 1 "¢dizmuHa Bpasa"?
. SIxuit 3micT noHATTS “PyxoBa QyHKIis™?
. HaBeniTh 1 oxapakTepu3yiiTe 010KiHEMaTH4HI XapaKTEPUCTUKA
. UuM 3yMOBII€H1 PyXOB1 MOXKIIUBOCTI?
. Oxapakrepu3yiTe KJIacl Ta BUAU (i3UYHHUX BIPAB 1 TPEHAXKEPIB 3a X 3aCTOCYBAHHSAM, TUIIAMH
. OxapakrepusyiiTe BUIU TPEHYBaJIbHO-(DI3MUHUX Ta 3MarajbHUX BIPaB
. SIkmii 3MicT 1 3HaYeHHs NOHATH “Bxin” i “Buxin” y ¢pi3nynux BnpaBax?
. SIKi mocTynaTH € OCHOBOIO MPUHIIMITY MOJIEJIIOBAHHSA?
. [ITo Take MPUHITUI MUIECTIPSIMOBAHOCTI, IKHI HOTO 3MICT, BiJI 4OTO BiH 3QJICKHUTH?
0. [Ilo BruMBae Ha KiHLEBUH edekT (i3UnYHOI BIpaBU?
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2. NIPAKTUYHA YACTHUHA.

3aBaanns 1. 300pa3utu cTpykTypy 610KiHEMaTHYHUX Ta 010IMHAMIYHUX XapaKTEPUCTUK
PYXIB Tija JIIOJUHHU.

3aBaanns 2. Hagatu y Burisai tabauii abo cXeMHu pyXxOBUX MOKIMBOCTEH JIFOIUHH.

3aBaanns 3. Y Bursiii cxemu abo TabiauIl 0XapaKTepu3yBaTH TPEHYBaJIbHO-(I3UYHI Ta
3MarajbHi BIIpaBH.

3aBaanns 4. Y Bursiii cxemu abo tabnauii KiaacuikyBaTH 3MaraibHl (pi3U4YH1 BIPABH.

3aBaanns 5. Cxiact cxeMmy kiacudikallii TpeHakepiB 3a iX Je€ro.

2.3. KIHEMATHUKA XOAbbHN TA BIT'Y. TOIIOI'PA®IA ITPAIIIOIOYHUX M'SA3IB

SIK 1y BCIX IMKIITYHUAX JIOKOMOIIISIX, TPU X0/1b01 Ta OIry MIBUAKICTH MEPEeCyBaHHS MPSIMO MPOIOpIIiitHa
JOBXHHI KpOKY ¥ Temmy: v = Ln/60, ne v —mBuakicts pyxy (M/c); L - noBxuHa Kpoky (M); n-4actora
KpokiB (3a 1/xB). 1Ilo6 Bu3HauuTH Temn XoabOu abo Oiry, 3BHYAlHO pPEECTPYIOTh YUCIO KPOKIB Yy
XBWJIMHY, a00 4YacTOTy KpOKiB. AJle OJHAKOBa IIBHUJKICTH MOXE€ OyTH JOCSATHYTa NpHU PI3HUX
CIOJIYYEHHSX JOBXKUHM W 4acTOTW KpokiB. [[ng Toro mo6 3po3yMiTu, sSK JIIOJUHA XOIUTHh abo Oirae,
HacaMmriepe] mOTpiOHO BUBYMTH (HAa30BHM CKJIQJ IUX JIOKOMOIliH. BimoMOCTI Mpo MIBHAKICTH, TEMII,
JOBXHHY KPOKY, JOBXHHY OIOpPH, IEPEHECEHHS! HOTH B MOJILOTI HEOOX1/1H1 /Ul BIIOCKOHAJIEHHS TAKTHKH



xonap0u ¥ Oiry, aje nmalooTh Haii3arajabHe YSBJIEGHHS Mpo TexHiKy. Ha puc.9. mokazano, mo KoxeH
HaITIBITUKJI 3BHYAMHOI XOJb0M CKIamaeThes 3 m'saTH ¢a3 (puMmchki nudpu). @a3u BioKpeMyIeHI OfHa Bif
OJIHOT I'IThMa TPAHUYHUMU T103aMH (apaOchki nudpu 1-5).
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Puc. 8. ®a3u xoap0m, rpaHu4Hi mo3u, exemenTapHi aii (3a 1. 1. Joncekum ta B.JL. YTKiHum)

Kpokyroua moanna Ha puc. 9 300paxkeHa y 1’ TU IPaHUYHUX 103aX:

1)
2)
3)

4)

- BIIpUB CTOIM IPaBOi HOTW BiJ ONOPH 3 MiJCiNaHHAM Ha JiBii (ONOpHIi) HO31, il 3THHAHHA Y
KOJIIHHOMY CYTJI001;

- IOYATOK PO3THHAHHS JIBOi HOTHU 3 ii BUIIPSIMIICHHSM Ta PO3TUHAHHAM Y KOJIHHOMY Cyriio0i; 3 -
MOMEHT, KOJIM [IpaBa HOTa B MPOLIECl IEPEHECEHHS CIIOYaTKy BUIIEPEIKaE JIBY;

- BUHECEHHSI MPaBOi HOTH 3 OIOPOIO HA BCIO CTOMY JIIBOT HOTHU 3 BiIPHBOM IT'SITKHU JIiIBOT HOTH BiJ
oropu;

- BUHECCHHS ITPaBOi HOTH 3 ONOPOO HAa HOCOK JIIBOT HOTH Ta IMOCTAHOBKA MPaBOi HOTH Ha omopy; V
- MOABiMHA OmOpa, MepexiJ Oomopu 3 JiBOi HOTM Ha MIpaBy. Y ApPyromMy HamiBUuKIl ¢daszu i
TpaHUYHI TO3M Ti X, TUIBKM B IXHIX Ha3Bax NpaBy HOTY MOTPiOHO 3aMiHUTH JIiBOIO, a JIBY -
npaBoro. J[s po3yMiHHS MEXaHi3MiB X0/b0U MOTPIOHO 3HATH, SK1 €JIEMEHTapHI il BUKOHYIOTHCS
KOXXHOIO HOTOF0. 32 4acoM BOHH HE 3aBk1u 30iraroThcs 3 (azamu xoapbu (puc. 9). ¥ mporeci
OTOPH BUKOHYIOTHCSI PYXH: aMOpTHU3allisd, MMEepeKaT 3 M'ITH Ha BCIO CTYIHIO, BIIIITOBXYBaHHS i
MepeKaT 3 yCi€lo CTYIMHEI0 Ha HOCOK. Y Tepio/ii MEPEHECeHHs Hora CIOYaTKy 3THHAETHCS, a TIOTIM
PO3THHAETHCS y KOJMIHHOMY Cyriio0i. 3 enemenTapHux 1iid Gpopmytotscs dhazu. Tonmorpadis m's3is,

10 TIPAIFOIOTH TPU X001 MoKa3ana Ha puc.9.
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Puc. 9. M's13u Tyay0a ii Hir, Ha AKi IPUNAIaI0TH OCHOBHI HaBaHTa:KeHHs npH x0a60i (3a B. C. I'yppinkenem)

Ile HaiiO1Ib1I aKTUBHI MsI3U: |-IpsIMUIA M'S3 )KUBOTA; 2 - YOTUPHOXTOJIOBUM M'A3 CTErHa; 3 - mepeaHii
BEJTMKOTOMUIKOBUHM M'si3; 4 - JOBIH MaJOTOMITKOBUH M'si3; 5 - TpuromoBuii M's3; 9 - m's3 Harsrau
mmpokoi acuii; 10 - cepenniit cimHuunuil M's3; 11— wm'a3, mo Bunpsmiste xpeber. Ludpu, sxi
3alITPUXOBaHI MO3HAYAIOTh HOMEPH IPaHUYHHUX 1103 BiAmoBiaHO 10 puc. 10.
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Puc. 10. ®a3u ii rpanuyni no3u neperony (3a I. 1. Joncbkum, B.JL.YTKiHNM)

KoskHa MOJIOBMHA IMKITY CKJIaJAEThCS i3 4OTHPHOX (a3, Mmo3HaueHUX pUMChbKuMHE Iudpamu (1-1V),
BiJJOKpEMJIEHUX OJHA BiJ OJHOI IpaHUYHUMH T03aMu (apabcebki udpu). Y tomy yucii: 1 - BigpuB 1iBoi
CTOIU Bij onopu; 1 - po3BeeHHs CTON; 2 - MOYaTOK BUHECEHHS JiBoi Horu Brepen; 11 - 3BenenHs crom 3
BUHECEHHSM JIBOi HOTH BIepeld; 3 - MOCTaHOBKa MpaBoi cromu Ha omopy; III - amopruzaris, abo
MiJCIIaHHA 31 3TUHAHHSAM TMpaBoi (omopHOi) HOTW; 4 - MMOYaTOK pO3TMHAaHHsS MpaBoi Horw; V-
BIJIIITOBXYBAHHS 3 BUIPSMIICHHSM IIpaBOi HOTH 10 BiApHBY Biag omopu. Jlpyra IOJOBHHA IHKIY
CUMETpHUYHA repiriid. Y Ha3Bax (a3 i TpaHUYHUX 1103 MpaBa HOTa 3aMIHSETHCS JIIBOKO M HABIAKH.

[Ipu Oiry HaBaHTa)XEHHS MpPUIIAZAA€ B OCHOBHOMY Ha Ti X M'si3M, 1m0 W mpu Xoapdi. Opnak
HEOJHAKOBAa MIKM S30Ba KOOPJMHAIS TOOTO TMOCHIIOBHICTh BKJIFOYCHHS ¥ BUMHKaHHA M's3iB. I kpim
TOTO, CTYIMiHb HANpPYXEHHA M'A31B mpu Oiry icTroTHO Oimbmie. s TpeHyBaHHS HEOOXIAHUX Ms3iB
BUKOPHUCTOBYIOTh TpeHaxep — «biroBa qopixkkay, ska MiABHUILYE M’ S30BHI TOHYC, BUTPUBAIICTh KICTOK
HIT, CepIld Ta JIeTeHiB. AJle HaJIMIpHE yJapHe HABAHTAXKEHHS MOXKE MOLIKOIUTH CYTJIO0H.

2.3.1. ONITUMIBALIA XOAbBHU TA BIT'Y

Jnia onmumizayii xo0b6u Ta 6iry HacaMIiepea HeOoOXiTHO 3MEHIIIUTH HEMIPOIyKTHBHI €HEProBUTPATH,
30UTBIINTHA €KOHOMIYHICT pyXy. Y Mpoleci onTuMizanii Xoap0u ta 6iry Tpeda BHpIMTH 3aBAaHHS: 1)
o0paTu ONTUMAabHY MIBUAKICTh, JOBXKUHY KpOKYy Ta Horo Temm. Haif0inbll €KOHOMIYHI BEIHYHUHU
IIBUIKOCTI, IOBKHHHA KPOKY W TEMITY 3MIHIOIOTBCS 3 BIKOM. Y JIiTEH Ta JIIOJCH MOXUIIOro BiKY 3HAUYCHHS
ONTHUMAJIHHUX MOKA3HUKIB HIDKY1 (32 BUHSATKOM TEMITY B JiTei), YMM Yy 3JOPOBHX JIOZei 3pisoro Biky. Ha
i 3HAYEHHS BIUIMBAE psij (DAKTOPIB: CTaH 3I0POB'S, CIOPTHBHA KBadiQikallisi, CTyIiHb TPEHOBAaHOCTI,
HasIBHICTb BTOMH, SIKICTb B3YTT; 2) 3HU3UTH BEPTUKAJIbHI Ta MONEPEYHI KOJMBAHHS 3arajlbHOro LEeHTpa
mac. Ilig gac xompbm Ta Oiry KOpPHCHOIO pOOOTOI € TUTBKM TOPU30HTAbHA 30BHIIIHS poOOTa.
BepTukanbHi i monepeuHi mepeMillleHHs Tija BITHOCATHCA IO HEMPOJYKTUBHUX PYXiB. AJie YCYHEHHs
BEPTUKAJIBHHUX TMEPEMIlICHb HE MOXYTh 3po0OHTH X0ap0y Ta Oir Oinmbmn ekoHOMiyHMMHU. HaBmaku, mpu
MOBHIH BIJICYTHOCTI BEPTUKAJIbHUX KOJUBaHb iXHI €HEPreTUYHHU BUTPATH 3pOCTAIOTh Yepe3 Te, 110 PyXH
CTalOTh CKOBAaHWMH 1 BTPAYA€EThCS Ta YaCTUHA CHEPrii, AKa MPH MPUPOIHIN TEXHIIl PYXIB PEKYIEPYETHCSI.
ITpu xoap6i1 Ta Oiry icHye ONTHUMajabHA BEJIMYMHA PO3Maxy BEPTUKAJIbHUX KOJIMBAHb 3arajbHOTO IIEHTpa
Mac, NpH SKUX €HEPrOBUTPATHU MIHIMAJIbHI.

Jis yCcyHeHHsS HENpOAYKTHBHMX NepeMillleHb Tila JOLUIBHO BHUKOPHCTOBYBAaTH IOBOPOTH Ta3a.
3aBAsIKM TOBOpPOTaM Ta3a HE TUIBKM 3MEHIIYIOThCS BEpTHUKaJbHI Ta OIYHI KOJIMBAHHA TUIA, aje
MIOJIOBJKY€ETHCS] KPOK 1 IPUCKOPIOETHCS IIOCTAHOBKA CTOIH Ha OMOpy. Y 1IbOMY BH/JII CHIOPTY, SIK 1 B 1HIIHUX,
CIIJT 3HAWTHU CBIN i7eanbHUN Mop¢oTHl criopTcMeHa. Tak, Uisi BEMOCUIEeANCTIB-TPEKOBUKIB XapaKTepHi
IIMPOKI Ta3 1 Tajis, pO3BUHEHAa MYCKylaTypa HIl, pyK, CIMHH 1 JXHMBOTa IpU CIAOKOMY PO3BHUTKY
MIIKIPHOT )KUPOBOI KJIITKOBUHHU.

Binomo, mo a1 CHOPTCMEHIB 3 BIIHOCHO HE3HAUYHUMH KOJUBAaHHSIMU M'S30BOTO 1 KMPOBOIO
KOMITOHEHTIB Macu TiJla XapaKTepHUM € CTaOLIbHO YCIIIIHUI BUCTYN Ha 3MaraHHsX. CropTcMeHam 3
OUTBII 3HAYHMMM KOJIMBAaHHSAMM MacH Tila XapaKTepHa MEHIIa CTaOUIbHICTh YCHIIIHUX BHUCTYIIIB.
CroptcMeHH, y SKUX JyKe 4acTo BIIOYyBaeThCsl pi3ke KonuBaHHA Macu Tina (1,3-3,0xr 1 Ouiblie),
XapaKTepU3yIOThCs HECTAOUIbHICTIO BUCTYIIIB Ha 3MaraHHsX 1 iM OIbIIe MpUTaMaHHA EPETPEHOBAHICTb.
Ha pe3ynpratn BrummBaroTh 0araTo MoKa3HUKIB — CKJIaJ KPOBI, THI JUXAHHS Ta 1HIIII.

Tak, cmoprcMeHu pi3HOi creniamizamii (CIPpUHTEPU Ta CTalepH) BIIPI3HAIOTHCS MOPQOIOTIUHOIO
KapTUHOIO TepuepudHoi KpOBi, 30KpeMa, MPOIEHTHHM CKJIaJIOM €O03WHOQLIIB. Y CIpPUHTEPIB
eosuHodinu cknanaots 0,5-2,0 %, y craitepiB — 2,0-7,0 %. Lle Tomy, mo ¢(yHKIiOHaNTbHA AKTUBHICTb
€03MHO(]1IIIB MOB'I3aHA 13 CHHTE30M, TPAHCIIOPTOM 1 IHTETPALI€I0 PEYOBHUH TYMOPAIbHOI TPUPOJIH.

Amnautiz nepudepuitHoi KpoBi HaNepe10/1HI 3Maralb y CIIOPTCMEHIB pi3HOI crienianizalii (CIpuHTepiB 1
CTailepiB) [O3BOJIUB 3B'SI3aTH IMIK CHOPTUBHOI (OpMH 3 KIIBKICTIO JIMQOUUTIB. Y CHPUHTEPIB
NPOLEHTHUI BMicT J1iM(pouuTiB ckiaB 29-32 %, y cepeqHboBUKiB — 33-36 %.



BaxumBo TakoX 3BepHYTHM yBary Ha THII JUMXaHHA 1 BUCOTY CTOSHHS aiadgparmMu B TpyaHii
MMOPOXKHUHI. Y CIIOPTCMEHIB OJIHAKOBOI CTaTi Ta BIKY BOHA PO3TAIIOBYETHCS HE OJHAKOBO 1 CTYIIIHB ii
pyxJimBOCTI pi3Ha. Hampukian ams BENOCHUIIEAWCTIB HAWOLIBII MEPCTICKTUBHUM THIIOM IUXAaHHS €
3MIIIaHUH 3 TIepeBaroro aiadparMajbHOTO.

2.3.2. EHEPTETHUKA XO/JbbU TA BII'Y

ITpu xoap01 Ta OIry MexaHiYHa €HEpris BU3HAYAETHCS MIBUAKOCTAMU PYXy Tija 1 HOTO JIAHOK, iXHIM
pO3TalryBaHHsIM, TOOTO KIHETUYHOIO i MOTEHIiHOIO eHepriero. [Ipu 1ipoMy JroMHA BUTpayae €HEepriro
HE TUIbKM Ha TOPU30HTAJIbHI, alie il Ha BEpTUKAJIbHI Ta MOMEPEUHI MTePEeMIllleHHs 3arajlbHOTO IIEHTpa Mac.

3anmexHO Big (asu IUKIY BEIWYMHM KIHETUYHOI Ta TOTEHIIIHHOI C€Hepriii Tina 3MIHIOETHCA.
Xapaktep 1MX 3MiH y X001, Oiry mpuHOmmoBo pi3Hi. KiHeTn4yHa ¥ moTeHIiiHA eHeprii B X001
3MiHIOETBCS B mpoTHdasi. Hanpukman, npu xoap0i Y MOMEHT MTOCTaHOBKM HOTH Ha OMOPY MaKCHMyM
KIHETUYHOI eHeprii 30ira€Tbcs 3 MIHIMYMOM IOTEHIIHHOI, a mpu Oiry — cuH(a3HO - y BHIIIH TOYII
MOJILOTY MAaKCUMYM KiHETHYHOI eHeprii 30iraeThCsi 3 MaKCUMyMOM TMOTEHLIHHOieHeprii.

Orxe, npu xoab01 BIIOYBAETHCS pexynepayis euepeii, TOOTO ii 30€pEeKECHHS HUIIXOM MEPEXOay
KIHETHYHOI eHeprii B MOTeHLIHHY eHeprio rpasitamii i Hazaz. [Ipu Oiry neit Bua pexyneparii mpakTHIHO
BijcyTHiN. Ilpu Oiry 3HauHo Oinblle BUpaKEHUW 1HIIMI BUJ peKymlepalii, KoJu KiHeTUYHA EHepris
NEPEeXOANTh y OTEHIIIIHY EHEPTio M'SI3iB, IO CKOPOUYIOTHCS, AIFOUX TOJIOHO MPYKHHI.

Eneproputrpatn Ha 1 M muisxy npu xoap0i MeHIIi, HDX Opu Oiry, ajne TUIBKM HpPU HU3BKHX
MIBHJIKOCTSX TepecyBaHHs. [Ipy BUCOKHMX MIBUAKOCTSX Oir, HABIAaKW, EKOHOMIYHIIIE 32 X0160y. 30Ha, AKa
€HepreTUYHO OLIbIN BUTIAHIIIA Ui Oiry, BIAPI3HIETHCS MPAHUYHOKO IIBUAKICTIO BiJl 30HH, L0 OLIBII
BHTIHA JUTSI XOIbOU.

I'panuuny weuoxicms BU3Hauae uyucio Ppyoa (D), sike 00UUCTIOETHCS 32 HOPMYIIOL0: CD=1)2/gLo, e g
— CepejIHE MPHCKOPEHHS 3eMHOTO TSOKIHHS (M/c?); U - IIBHAKICTH MepecyBanHs mouan (M/c); Lo—BrcoTa
3arajbHOTO IIEHTpa Mac Tijla B OCHOBHIM cTiiii (Mm). Skmo yucno @pyna menme oxuuuii (O<1), to
BUTIAHIIIE X060a, a mpu ®>1 BurigHIINM € Oir.

Enepretuuni BUTpaTH 3anexaTh BiJ 6araThbox (hakTopiB, B TOMY YHUCIHI Bif] CIIOJTYYEHHS JIOBXKUHU
9acTOTH KpoKiB. IIpu 3aHanTO KOPOTKHX a00 HAATO JOBIHX KPOKaX, IIO MOBS3aHO 3 HEIOCTATHHOIO a0
HAJMIPHOIO CHJIOIO BIJIITOBXYBAaHHS €HEPrOBUTPATH Ha | M HUIAXY OLIbII, HDK IPU ONTHUMAIBLHOMY
CHOJy4YEHHI JIOBXMHHM Ta 4aCTOTH KpOKiB. Hampukiajn, BIAXWIEHHS JOBXXUHU KPOKY BiJl ONTHMAlbHOI
BEJIMYMHM Ha 6% mpu Oiry 31 MBHUIKICTIO 4 M/C 3011blllye €HEPreTUYHI BUTPATH, SIKI BUTPAYAIOTHCS HA
METp LIUIAXY, B cepeHbomMy Ha 1 JIx.

2.4. BIOJUHAMIKA PYXB I1PU IEPECYBAHHS I1PU IIEJJAJTFOBAHHI.

Benocuneo — mpuctpiil, sikuili OyB BuHaiineHuid e Jleonapoo-oa-Binui, 1jisi mepenadi 3yCcuiib Ha
OIIOpY, CTBOPIOE OCOOJIUBI YMOBHU Ul (POPMYBAHHS 3YCHJIb BEJIOCHUIIEIUCTA 1 OAAAHHS 30BHIIIHIX CHJL.
THCK HOTH BEIIOCHIIEANCTA Ha Telalb B CHCTEMi BEJIOCHIIETUCT-BEJIOCUTIENl — I1€ BHYTPIIIHS CHIIA, SKa
CIPsIMOBAHA MPOTHU 30BHIMIHIX CHJI — TEPTS KoJieca 3 MOBEPXHEIO, MTOBEPXHI Tia JIOJUHU 3 MOBITPSAM, 3
rpasitauiero. Tuck Ha mepans (Ip. MeJiC — BECTH, HOTA) CTBOPIOE MOMEHT CHJIM BIJTHOCHO OC1 BEAY4YOi
miectepHi. Yepes daHLIOT 11 cujla MEpeaeThesl Ha BEJJOMY LIECTEpHIO 3a1Hboro koiueca. Il miero miei
CHJIM BOHO 0O0EpTaeThCs HABKOJO CBO€i oci . Ilpu omopi 3aBAsku 34EIJICHHIO TMOKPUINKH KoJjieca 3
TPYHTOM CHJIa TEPTs, COIPSIMOBaHa BIIEpe]] 1 ypIBHOBaXYE Jit0 000/a Ha MOKPHILKY, CIPSIMOBaHy Ha3al. B
pe3ybTaTi KOJIeCco HEe MPOCTU3ac 1 BIepe] PyXaeThCs KOJIeCHA Bich. TouKa, MO0 SKOi BOHA PyXa€eThCs, -
MiCIIe OTIOpH KOJieca.

Jlxepeno pymiiHOT CUIIM - M'SI3M HIT CIIOPTCMEHA, SIK1 TepejaloTh 3yCUIUISL Yepe3 IMejallb, Ha IaTyH,
NPOBIHY HIECTEPHIO Ta JIAHIIOT, CIPSMOBaHI Ha 3a/HIO InecTepHIo. HipkHs Touka 000y 3aJHBOTO
KOJIeca He MOXe 3MICTUTHCS Ha3ajl, 00 BOHa (ikcOBaHA HA OMOP1 3a JTOMIOMOTOI0 CHIIA TepPTH, MPOTH il
aKkoi HeoOXigHa 30BHIlIHSA cuia. ToMy Bich Bil TOB'SI3aHOT 3 HEH 3aJHBOI IIECTEPHI OTPUMYE
npuckopeHHs: Brnepea. Cuia TepTs KOB3aHHS € CTaTUYHOIO 1 HE Ja€ 3MO31 MPOCIU3aTH IMOKPHUIIII



3aJIHROTO KOJieca Ha3aj Mo IpyHTY. BoHa € Tiel 30BHINTHBOIO CUIIOKO, 0€3 SIKOT MPUCKOPEHHS CUCTEMHU Ha
TOPU3OHTAIbHIN TOBEPXHI HEMOKITUBO.

[Tepmi Benocunenu Oymu nmoOymosani y I'epmaniii  ([anmrens, 1649 p.), y @pannii (ma Pormeni,
1693 p., B Pociii (ILlamurypenko, 1752 p.), mi3Hime y Pocii kpirmak ApTaMOHOB OOy 1yBaB BEJIOCHUIIE I, Ha
saxomy npoixaB y 1801 pomi 3 ITepmi 1o IlerepOypra.

2.4.1. BIOMEXAHIYHI, BIOXIMIYHI OCOBJIMBOCTI BEJIOCIIOPTY

Benocwunen (nart. veljcis — mBuakuii, 1at. pesS — BeCTH, HOra) — MEXaHiYHUI IPUCTPIN VIS IIBHIKOTO
MepecyBaHHs, KOHCTPYKIIIFO SKOTO y BUTIISAII CXeMU 3ampononyBaB Jleonapno-na-Binui.llepmn metanesi
KOHCTpyKIIii 3sBunncs y ['epmanii (1693 p.), y Pocii (1801 p.). Lle OyB nepimunii 1BYXKOJIICHUI BEIOCHUIIET
3 BEJMKOIO JWaMeTpy MepeAHIM 1 Majoro 3aJHiM KoJecaMH Ta MeJalsiMH, SKUHA CTaB HMPOTOTHIIOM
Cy4acHOro Bejocurnena. Tenep iCHyIOTb gerocunedu 00podicHi 3 MILTHOIO PAMOIO Ta IUPOKUMHU KOJIECAMH,
genocuneou 1e2Kk000POICHI Ta CNOpmueHi UL SIKUX XapaKTepHa MOJIeTeHa KOHCTPYyKIis (Bara 8-11 kr),
HU3bKO PO3MILIEHUH pyJb, HAsABHICTh HNEPEKIIOYEHHS IIBUIKOCTI PYyXY, PYyYHHX TOpMo3iB. Micue
MPOBEJICHHS 3Maranb — gerodpom (rp. dromos — micie 3marans). LlInpoko po3BUHEHMIT 6eocnopm — BU]
CHOPTY — TOHKM Ha MICLEBOCTI — IIOce, TIpChbKi PIBHUHH, a Takoxk ¢irypHa i3ga ta genobon. Ilepri
o(imiiiHi 3MaraHHs 3 Bejocnopty BimOymmes y 1869 pomi y @paniii Ha aepeB’sSHUX BeEJIOCHIIENAX.
Brepiie nepiricts cBiTy Ha Tpeki BinOymnacs y Yukaro y 1893 pori, a ma moce — y Konenrareni B 1923
pori. 3 1896 poky BemocnopT yBiimoB y nporpamy Omiminilickkux irop. Y 1990 pori O6yB 3acHoBaHU
MiKHapOIHHMI COIO3 BEIIOCHIICIUCTIB. BenocmopT HalOIbIl aKTUBHO po3BHHEHHH B Itamii, ®@paniii,
Amnrnii, Hinepnannax, Jlanii, o cpusie po3BUTKY IIbOTO BHLY CIIOPTY.

Y BenocHUNenuCTiB HaiOiIbIle HAaBAaHTAXKEHHS HECYTh HIDKHI KIHIIIBKH, SIKI BUKOHYIOTH PUTMIYHY
IUHAMIYHY poOOTY, Y TOH 4Yac SK M'S3M CIUHH 1 PYK 3IiHCHIOIOTH CTATHYHI pyXH 1 3ycwurid. Benmuunna
CTaTUYHOI HAIIPYT'U 3MIHIOETHCS B 3AJIEKHOCTI BiJl XapakTepy MOCaIKU, BUCOTH PYJis, Bi IBUAKOCTI 131U
Ta iHIUX (akTopiB. Y 3B'A3KY 3 OCOOIMBICTIO poOOUOi MMO3U BEIOCUTIEANCTA, 3B'A3aHOT 3 HEOOX1THICTIO
JIeII0 BIAXWJISTH TOJIOBY Ha3aJ, M'SA3M Wi 3HAXOIATHCSA B MOCTIiHHINM TOHIYHINA Hampy3i. Hu3pka poboua
103a MEHIIl BUTiJHA JJISl BEJIOCUIIEANCTIB, TOMY IO BEJE 10 BEIHMKOi CTATUYHOI HAPYrd M'A3iB Tynyoa.
Bucoka mocajnka OuIbLlI CHPUSATIIMBA, OCKUJIBKM YTBOPIOIOTHCSA Kpallll YMOBHU I MOJUXY 3a PaxyHOK
MEHIIOI Halpyrd M'A31B IJIEUOBOTO TOsAca 1 JKUBOTA, K1 3a0€3MeuyloTh TPYAHHM 1 JuadparManbHUN
MOJTUX.

Y KOXHOMY BHJI CHOPTY MOKHA 3HaWTH CBiMl ixeanbHUM Mopdortun crnoprcMmena. Tak, g
BEMOCUIIEIUCTIB-TPEKOBUKIB XapaKTEpHI IIUPOKHUM Ta3 1 Tajdis, pO3BUHEHAa MYCKYyJaTypa Hir, pyK, CIIUHH
Ta HUBOTA IMPHU CIIA0KOMY PO3BUTKY MiJLIKIPHOI KUPOBOi KJIITKOBUHU. BioMo, 1110 A CIOPTCMEHIB 3
BITHOCHO HE3HAYHMMM KOJIMBAaHHSIMM M'SI30BOTO 1 KMPOBOI'O KOMIIOHEHTIB MacH TiJla XapaKTepHUM €
CTaOlIbHO YCIHIIIHUN BHUCTYN Ha 3MaraHHsix. CHOpTCcMEHM 31 3HQUHMMU  KOJMBAHHSAMH Macu Tija
XapaKTepU3yIOThCs MEHILOI0 CTabIIBHICTIO YCIIIIHUX BUCTYIIIB.

Jns cnoprcMeHiB 3 pI3KMMHM  KoiauBaHHAMH Macu Tina (1,3-3,0 kxr 1 Ouiblue), XapakTepHa
HECTaOUIbHICTh BHUCTYIIB Ha 3MaraHHsax. CIOpPTCMEHHM pi3HOI crerianizamii (COpUHTepU Ta cTaiepu)
BIJIPI3HAIOTHCST MOP(OJIOTIYHOIO KApTUHOIO MepupepuyHOi KpOBi, 30KpeMa, IMPOLEHTHUM BMICTOM
eo3uHoQiB. Y crnpuHTepiB eo3uHodinn ckianatote 0,5-2,0 %, y craitepiB — 2,0-7,0 %. Amnani3
nepudepruyHoi KpoBl Hamepea0JH1 3Maralb y CIOPTCMEHIB PI3HOI crieniaiizanii (CpuHTepiB 1 cTalepiB)
JI03BOJIMB 3B'SI3aTH MK CHOPTUBHOI (POPMU 3 KUTBKICTIO JTIM(OIHUTIB.

VY cnpuHTEpiB NPOIEHTHHUIA BMICT JTiM(MOIHUTIB ckiIaB 29-32 %, y ctaiiepiB — 33-36 %. BaxximuBo Takox
3BEpHYTH YyBary Ha THI TMOJUXY 1 BHCOTY CTOSHHSA JiadparMu B TpyaHid mNoOpoxHMHI. Jlns
BEJIOCUTIEANCTIB HAUO1IBIIT MEPCIIEKTUBHUM THUTIOM TIOJIUXY € 3MIIIaHUH, 3 IEpeBaroro auadparMaibHOTO.

Bararonenna HamnpykeHa AiSUTBHICTh BUKJIMKAE B OPraHi3Mi CIOpPTCMEHa INIMOOKI 010XiMiYHI 3MIHH.
[Ipu poboTi Ha cyOMakcUMalIbHIM MOTY>KHOCTI eHepro3ade3rneyeHHs 3/IHCHIOEThCS, B OCHOBHOMY, 3a
PaxyHOK TJIIKOJI3Y, 10 3HWXKYE Mpare3aaTHICTh. Brcoka KOHIIEHTpallis MOJIOYHOT KUCIIOTH 1 3MiHa pH y
M'si3ax 1 KpOB1 3MEHILIYIOTh aKTUBHICTh ()€PMEHTIB, IHTEHCUBHICTH OOMIHHUX MPOILIECIB.



Po3BUTOK CTOMJICHHS MpHU BEJIOTOHKaX 3 pOOOTOI0 MAaKCHMMAaIbHOI MOTYXHOCTI CYIPOBOKYETHCS
MOPYIICHHSIM OOMIHY PEYOBHH, THOOJEHHSM MIisSUTbHOCTI HAJHUPOK, 3HMIKEHHSM KoHIeHTparii AT,
KpeatuHpocdara, aMiHOMACISIHOI KHCIOTH Ta PYXOBHX 30H KOPH BEJIMKHX MiBKYJIb. YuM mBHiIme
PO3BHBAETHCS CTOMJICHHS I/ BILTMBOM HAaBaHTa)XKCHb MAKCUMAJIbHOT MOTY)KHOCTI THUM O1IbII O10XiIMiuHI
spymiennss B LIHC, enpokpunHiii cuctemi, M'sizax. s TpeHyBaHb BHKOPHCTOBYIOTh PI3HOMAaHITHI
TPEHAXEPH — CIINTHYHI, CTETIEpHI — TPEHYIOTh CepIle Ta JIETeHI Ta OCOOJIMBO — BEJIOTPECHAXKEPH, SKi
MiABHUIYIOTH TOHYC M’5I31B, BUTPUBAIICTh KICTOK HIr, MPH O€3MeYHNX HaBaHTAXKEHHSX, Yepe3 BiACYTHICTh
yIIapHUX HaBaHTaKEHb, TPABMAaTU3M MiHIMaJIbHHIA.

2.5. COBJIMBOCTI PYXIB Y BOJHUX BUJAX CIIOPTA

Bci BuIu BOHOTO CIIOPTY MOB’s3aHI 3 MOJOJAHHSAM CHIIM TSDKIHHA, TepTs 00 Boay, 3 11 (izMyHMMHU
XapaKTepUCTUKAMHU, 30KpeMa TeMIIEpPaTyporo, IPYyKHICTIO. BoiHI BuaK crnopra 1ie BOJHOIMKHUNA CIIOPT,
BOJIHO-MOTOPHUI CHIOPT, BOJHE MOJO, Tpedis akaaeMiyHa, rpebiis Ha Oaligapkax i KaHoe, MapycHUM
CIOPT, TIPMXKKK y Boay, IutaBaHHA. [Ipy BCiX rpeOKoBHX pyxax TpeOIliB JIAHKH HOTo TiTa pyXaroThCs
IIO/I0 1HINHMX YaCTHH Tijia Ha3aJ, a OCTaHHI BIJHOCHO IpeOHMX JIAHOK - Bhepea. Ha movyarky rpeGkoBoro
PYXy CHOPTCMEH IIJIMBE IO JUCTAHLIi 3 JESIKOIH MOYAaTKOBOKO IIBHUJIKICTIO. BHacnmigok rpeOka TymyO
MIPOCYBAETHCS BIIEPE/ 31 IMBHUIKICTIO OUTBINO0, HiXk movYaTkoBa. [ peOyIli JIaHKH pyXaroThCs MO0 Tyy0a
Ha3aj] MIBUJIIE, HDK LIOJ0 BOAU. TakuM YMHOM, MEXaHI3M JMHAMIYHOI B3ae€MOJIl IJaBIs 3 BOJOIO
3aCHOBAaHWH Ha 3MiHaX OMOpPY BOJM, OOYMOBIEHHX B MEpUIy Yepry IIBHIKICTIO PyXy YacTHH Tija
BiJIHOCHO BOJH Ta 11 PI3UYHUMH BIACTUBOCTAMHU — TEMIIEPATYpPa, HIIbHICTb, IIIBUIKICTb.

SIKIIO PO3TIISIHYTH TEXHIKY M1A68aHHA Opacom, TO 3 BUXITHOTO IOJIOKEHHS IS rpedKa i3 3iIrHyTHMH i
PO3BEICHUMHM HOT'aMHU IUIaBellb POOUTh CHUJIBHMUN yAap HOraMM Haszaj, BUIPSAMIIAIOUM iX B KOJIHHHUX
cyrio6ax (daza l). Pyku y miii dazi BunpsmieHi Buepea. [licis 3akiHUeHHS yiapy HOTaMH BiJOYBa€ThCs
MacUBHE KOB3aHHA Y BOJII IPU BUTATHYTOMY ToJiokeHH1 Tina (da3a | A). He nomyckatouu 3Ha4HOi BTpaTH
IIBUJIKOCTI, IJIABELb MIOYMHAE PO3BOJUTH KUCTi PYK y CTOPOHH, MOCTYITOBO 3TMHAIOYH PYKH B JIKTHOBUX
cyrnobax 1 omyckatoun ix BHHM3 (Paza Il). da3a rpebka pykamu 3aBepuIYETbCA MPH HAWOLIBIIIN
MIBUJIKOCTI ITPOCYBAaHHS KUCTEH Ha3a/ MIOJO Tija.

OauH 3a OOHUM CIHIAyIOTh TpeOKOBI pyxu HIr (ymap) 1 pyK, BUKJIMKAIOYHM BJBIYI 301JIbIICHHS
HIBUAKOCTI NiepecyBaHHs Tina Brepena. Y ¢azax | 1 |l mnaBeus nparune 301IbIUTH MIBUAKICTB, y (a3 [A,
Hajawuy o0TiyHy ¢opMy Tila, - MEHIIe BTpayae MBUAKICTb. I3 3akiHYeHHAM TIpeOka pyKaMu
MTOYMHAETHCSI BUBEJCHHS 1X BIEpPE] 31 3rMHAHHSM B JIIKThOBHUX cyriobax (¢asa Ill), a Takox 3ruHaHHS
Hir. Lle migroroBka g0 rpeOKOBUX PyXiB Y HACTYITHOMY LIMKJI1 IJIaBaHHS.

Pyxu moumHaroThCs MOBUIBHO, 1IO0 HE BTpayaTH 3HAYHIA IMIBUAKOCTI PyXIB HA3yCTpid MOTOKY.
OHOYaCHO BUKOHYIOTBCS 1 MiArOTOBYI PYXH HIT - 3THHAHHS Ta pyX Briepen. Y HacTymHiit dasi (paza IV)
PYKH PO3THMHAIOTHCS B JIKTHOBUX CYIj00ax 1 BUTATYIOTHCSI BIIEpEN, a HOTM 3aBEPIIYIOTh IMiITATYBAHHS
BIIEpE]] 10 MOBHOTO 3TMHAHHS B KOJMIHHUX cyrio0ax. Y ¢asi |l HeoOXiTHO yHUKATH pI3KOTO 3HMKEHHS
HIBUAKOCTI, a y ¢a3i |V - sxomora MeHIie BrpayaTy ii. TakuM YuHOM, 3 I’ SITH a3 LUKy TUIBKH /1Bl - | 1
Il - mpexacraBisA0OTh COOOIO0 MOCHIOBHI IpeOKM (HOramu, a MOTIM pyKaMmM), IPU SIKMX HAPOIILY€EThCS
HBUAKICTh. B 1HIHNX (a3ax mBHUAKICTH 3HMKYEThbCS, mpuuoMmy y 1V 1 V (dazax ogHOUaCHO TrOTYIOThCA
HACTYMHI I'peOKOBI PyXM 4YEpProBOro LHMKIY. 30UIBLIEHHS YacTOTH I'peOKOBHMX pPYXiB, MIABHILEHHS iX
TeMIy IpH 30epe’keHHI BHCOKOI IIBHUJIKOCTI MPOCYBaHHS 1 HEBEJIIMKHUX iX 3MiHAX CIpHsE€ MOKpPALIaHHIO
pe3yiabTatiB. SIK 1 y BCiX JOKOMOTOPHHMX BIIpaBax, y IUIaBaHHI IIYKalOTh ONTHUMAaJbHI CIiBBIJHOIIEHHS
MK TPUBAJIICTIO LIUKIIY - TEMII PyXiB 1 BIICTaHHIO, MOJOJAHOIO 32 OJMH LIMKI - «KPOK IUKIY». Biibl
JOBIHM «KpOK» BUMAarae OUIbIIOrO yacy, 3HMWXKYE TEMII, OUTBIINNA TeMIT BKOPOUYye «Kpok». | Te i iHme
MOK€ 3HU3UTH MIBUIKICTh. [Ipr onTHMamsHOMY CHIBBIIHOMIEHHT TEMITY 1 «KPOKY» JTOCSATAETHCSl HAaWBHIIA
MO>KJIMBA MIBUKICTb.

2.5.1. MOP®OJIOI'TYHI OCOBJIUBOCTI OPTAHI3MY CIIOPTCMEHIB,
AKI CIIEHIAJTIB3YIOTHCHA Y IIJTABAHHI.



Jnis 3aHATH Oyab-SIKHM BHJIOM CHOPTa BaXJIMBUMHU € MOP(QOJIOTiuHI 0COOIMBOCTI OpraHiamy, Horo
MOPQOTHIH, SIKI XapaKTEPU3YIOThCS MEBHUMHU (Di310JIOTIYHUME, aHATOMIYHUMH naHuMH. Lle ocobmmBo
BaXJIUBO y TuiaBaHHi. CHOpTMEHH, sIKi CHeUiami3yloThCs y IIaBaHHI Kpojem Ha 400 M, MaioTh, B
OCHOBHOMY, CEpPEJIHIO JOBXKHHY PYKH 3 JOBTUM IIJIEUeM, CEpPEeIHIMU MepeIuIedusiMU Ta KUCTSIMH, KOPOTKI
HOTH 3 JIOBTUMH CTE€THAMH, KOPOTKMMM TOMIJKAaMH 1 CEpeJHIMU CTONAMH, JOBTUH TyiayO, cepenHboi
IIUPUHM TUTeYl, Ta3, GPOHTAIBLHUN 1 CarUTaJbHBIA JiaMETpU TPYAHOI KIITKH. 3a CKJIQJ0M Tijla: Maja
3arajibHa Maca, Cepe/iHild XUPOBHH 1 M'SI30BHI KOMIOHEHTH, Majia KiCTKOBa maca. Tun KoHcmumyyii
IPYANHO-MYCKYJIBHBIN, THI PONOPIii eunocmugpoioruil.

CriopTcMeHH, SIKiI CHEIali3yIOTbCS B MIAGAHHI Kpojiem Ha CTAHEPCHKUX TUCTAHIISNX MAalTh B
OCHOBHOMY CEpeHbOi JOBXKHHU PYKH 3 JAOBIMMHU IUICYaMH 1 NEpEAIICUUYSIMH, KOPOTKI KUCTI, KOPOTKIi
HOTH 13 CEePeIHBOI0 JOBXKHHOIO CTErOH, KOPOTKI TOMIJIKM 1 CTOIH, CEpPEeIHBOI JOBXKHHU TYNIyO, BY3bKi
ieyl, Manui GpPOHTAIBHUIM JTUaMeTp IrpyAHOi KIITKH, CEepe/iHIN caruTajJbHBIA AUAaMETp 1 cepenHiil Tas3.
3a ckJ1a10M Tisla iM XapakTepHi: Maya 3arajbHa Maca, MUK KiCTKOBUH, M'A30BUH 1 3araJibHUI )KUPOBUI
KOMITOHEHTH, CEpeIHIA BMICT MiAMKIPHOTO KUpY. THI KOHCTUTYHIi — rpyaHuid. Tum mpomopmii —
apocmoioHuil.

CriopTcMeHH, 10 CHEeiali3yloThes Y niaasanni 6pacom, MarTh, B OCHOBHOMY, CEpPEIHbOI JOBXKHHU
PYKH Ta CepelHIO TOBKUHY IIeUeH 1 KOPOTKI KUCTI PYK, KOPOTKI HOTH i3 CEpeHIMU PO3MipaMH CTETOH,
TOMLJIOK 1 CTOI, IOBIHi TYJIy0, CepeHbOI IIUPHUHHU TIeYi, CepeAHii HPOHTANBHUN 1 MAJIMK CaruTaabHBINA
IMaMeTp TPYAHOI KIITKU. 3a CKJIaJOM Tijla iM XapaKTepHi: BeJIMKa 3arajbHa Maca Tijla, CepelHs maca
3arajbHOTO 1 MAMIKIPHOTO KHUPY, M'S30BOTO 1 KICTKOBOTO KOMITIOHEHTIB. THIT KOHCTUTYIIIT — YepEeBHEBO-
MYyCKyIbHUHN. Tun nponopyii — runocTUQpoiJHUIM.

[1naBanHst GpacoM KOPUCHUH N7l BCHOTO Tijia, MIABUIILYE PYXJIHUBICTh Y CYINI00ax, OCOOIMBO HUKHIX
KIiHI[IBOK. BUKOHYIOUM pyXH CJIiJl BUKOHATH IOCTYIOBI Jii: 1) 3aHypHUBIIKCH YBOAY Ha BUIMXY KOB3aTH Y
Hel, BUTATHYBIIN PYKH 1 HOT'M, 3aHYPUBILH JIMLE Y BOAY, TUBJISIYUCH BHU3; 2) 3arpedaroun oboMa pykamu
HiJ TPyad CTONU PO3BEPHYTH Y CTOPOHH, WIATATHYBIIM I'ATKH IO STOIUIB (1032 XKaOKH), TOBIIBHO
MiJHIMAIOYH TOJIOBY, BUHUPHITH 1 3p00iTh BAMX; 3) 3aHYpUTHU JHIE Y HU3 1 3pOOUTH MOBUILHUN BUIMX,
3arpibaroun 060Ma HOTaMH B CTOPOHHM 1 Ha3aJ, BiAYYBAIOYM SK BIIIITOBXYETHCS BiJ BOAU ITiIOIIBAMH
CTOIl 1 BHYTPIUIHIMHU MOBEPXHSMHU CTETOH. Y KiHII Ipedka 1i€i TpeThoi CTajii BUTATHITH PYKU 1 HOTH,
HA/IaBIIM TLTY HAWOLIBII 00TIYHY OpPMY, KOB3aIOUM HAM Yy BOJII.

CriopTcMeHH, 10 CHEeliali3yIoThCs y nIaeanHi Ha cnuMi, MalOTh, B OCHOBHOMY, CEPEIHbOI JOBXKHUHU
PYKH, JOBT1 IUI€Yl, CEpelHIX pO3MIpIB Mepearyieqyss Ta KOPOTKI KHCTI, JIOBI1 HOTU 13 CEpeaHbOIO
JIOBXXMHOIO CTETHA, OBI1 TOMUIKU 1 CTOIM, KOPOTKUH Tyiy0, cepe/iHi MOKa3HUKHU pPO3MipiB Tazy 1 rpyaHOi
KJIITKY, IIUPOKI Iuieyl. 3a CKJIaJ0oM Tula IX BUPI3HAIOTH: BEJIMKAa Maca Tila, 3arajbHOro 1 MiJIIKIPHOTO
KHUPY, CEepelHI KICTKOBUH 1 M'S30BUH KOMIIOHEHTH. THN KOHCTUTYLIl MYCKYJIbHO-TPYIHUH, THI
MPOMOPINIT — TUTAHTOTAHHIA.

CriopTcMeHH, 0 CHeiai3yloThCsl B NIABAHHI CHOCOOOM «Oenb@iny MalOTh B OCHOBHOMY, CE€PEIHBOT
JOBXHHH PYKH 1 HOTH 3 KOPOTKUMH KUCTSIMH 1 CTONaMH, CEpEIHbOI IJIBXKHHHM IUIeUi, MEepearuieqds: Ta
TOMUJIKH, KOPOTKI CTE€THA, TyJIyO 1 CEepe/iHIO IOBXHUHY MONEPEYHUX PO3MIpPIB Tij1a, BEIUKUI caruTaabHUMI
JTUaMeTp TPYAHOI KITKA. Maca Tiia — cepefHs, sSK 1 MOKa3HUKUA KICTKOBOTO 1 M'SI30BOT0 KOMITOHEHTIB,
3arajlbHUM MIAMKIPHUH KUp — BeIMKOi Macu. TN KOHCTUTYLII — 4YepeBHEBO-MYCKYJIbHHH. Tun
MIPOIOPLi — TOPMOHOITHUH.

CriopTcMeHH, 10 CHEeLiali3ylOThCsl B KOMNJIEKCHOMY NlA6anHi, MalOTh, B OCHOBHOMY, JIOBI1 PYKH 1
HOTH, CEepeIHbOI JOBKUHU IUIeYl, JOBI1 MepeAarnedysi, KOpOTKI KUCTI, AOBI1 CTE€rHa, KOPOTKI FOMIJIKH 1
cepenHboi JOBXUHM cTonu. Ilomepedyni po3Mipu Tila — cepeliHi, HEBEJIMKaA 3arajbHa Maca, Majli MacH
3arajbHOTO 1 MiIIKIPHOTO KUPY Ta KICTKOBOTO KOMITOHEHTA, M'sI30Ba Maca — CepenHs. Tun KOHCTHTYITIT
— MYCKYJbHO-TPYJIHHM, TUIT TPOMOPLIi — TUTAaHTOITHUH.

[Toxa3HUKHM aHTPOIIOMETPUYHOI'O KOHTPOJIIO JTOCUTH 1HPOPMATUBHI y BUKOPUCTAHHI JIIsl BU3HAUECHHS
TaKWX IHAMBIIyaJdbHUX 1 TPYHNOBHX OCOOJMBOCTEH IJIaBIB, K (I3WYHUNA PO3BUTOK, TUI CTaTypH,
61oJ10T14HA 3pUIiCTh. BiAMOBIIHO 10 MOPGOMETPUYHHX JAaHUX HANUCHIIbHIIINX IJIABLIB CBITY 1 BUSBIEHUX
TEH/EHIIN I1XHBOI MIHJIMBOCTI PO3POOJIEHI MEPCIEKTUBHI MOJIENbHI XapaKTEepPUCTHUYHHX MOKAa3HHUKIB
(bi3MYHOTO PO3BUTKY, SIKi HaBEeHI y Tao. 8.

Tabmurs 8.



OnTumMabHi 03HAKHN NMOKA3HUKIB (i3MYHOI0 PO3BUTKY KBaJi(iKOBAHMX INIABLIB

O3naku YojaoBiku Kinku
JloBxxuHa Tina, cM 184-190 168-178

Maca, kr 72-82 56-68
OO6xBar rpyneu, cmMm 98-106 88-96

KDJI, ky6. 1 6800-7800 5200-6200
Cua KHCTI, KT
npaBoi 52-58 34-42
JiBO1 48-56 32-40

CraHoBa cuiia, KT 135-150 85-100

BaxnuBum € xapuysanms niaeyie. BoHO moOBUHHE OyTH pIi3HOMaHITHUM, 3 pPI3HOMAaHITHUM
ACOPTHUMEHTOM MPOJYKTIB TBAPHHHOTO i POCIMHHOTO MOXOJpKeHHs. Jlo00Ba BUTpara eHeprii y IUIaBIliB
ckianae 65-70 kkaim Ha 1 Kr Macu Tija, a IPU TPUBAJIOMY IIaBaHHI — 68-72 kkanm Ha 1 kr macu Tina. Y
3BHYAIHUX YMOBaX IUIABISIM PEKOMEHIYIOTHCS HACTYITHI HOPMHU XapuOBHX PEUYOBHH y PO3pPaxyHKy Ha |
Kr MacH Tina: ounkiB — 2,1-2,3 r, xwupis - 2,0-2,1 r, ByrueBoxiB 9,5-10,0 r. Oco06nuBy yBary He0OXiIHO
3BepHYTH Ha MicT BitamiHiB: C Ta rpynu B, a Takox BiTamiHy A, HEOOXiTHOTO Ui 3aCBOEHHS JKHUPIB 1
MiHEpalbHUX pPeuoBUH. JIJi IUIaBIIB PO3MOPSAIOK MPHIOMY ikl MOBUHEH TNiependadyaTH YOTUPHPA30BE
xapuyBaHHdA. llepex paHKOBMM TpeHYBaHHSM HEOOXIJIHWN HEBEIMKHH CHITAHOK, JUISI YOTO MOXHA
BUKOPHUCTOBYBATH >KUBUJIbHI CYyMIIII.

VY miaroToB4oMy mepiozii TPEHYBaHHS IUIABIIB MPHU 3aralbHO(MI3WYHIA MIATOTOBII, CIIPIMOBAaHOI Ha
301bIICHHS M'SI30BO1 MacH 1 CHJIM, Y Xap4yOBUX pallioHaX HEOOXiTHO 301MbIUTH BMIicT OuUlkiB. Ha etamax
TPEHYBaHb, MEPEBAKHO CIPSIMOBAHMX HAa PO3BUTOK BHUTPHUBAIOCTI, PEKOMEHAYETHCS 30aradyBaTu ixy
Bitaminamu B1, ¥2, PP ta C. baxkaHo Takox 3aCTOCOBYBAaTH Xap4oBi Jkepena 3aiiza. [Ipu TpeHyBaHHSIX
Ha BUTPHUBAJICTH HOPMH XapYOBHUX PEUOBHH y PO3PAXyHKY Ha OJIMH KI' MAacH Tijla HACTymHi: OunkiB 2,0-2,1
r, xkupiB 2,4-2,5 1, ByrnerogiB 9,0-10,0 r. V TpeHyBalbHHX LHKIJIAX, B SIKUX MEPEBAXKAIOThH IIBHUJIKICHI
BIIPAaBH, Y XapuyBaHHS IUIABIiB HEOOXiHO BKIIIOYATH MPOIYKTH, IO MICTIATH (HocHopoMicTaUi CIIOTyKH
(MOJIOYHI POAYKTH, M'SICO, CHPH).

Jns ynOCKOHAJIEHHSAUIBUAKICHUX 1 HIBUAKICHO-CUJIOBHX SIKOCTEM IUIaBIIB y XapyOBOMY pallioH1
MOBUHHO MICTHTHCS B PO3paxyHKy Ha 1 kr macu Tima go 2,1-2,3 r 6inkis, 2,0-2,1 r xwupis 1 8,0-9,0 r
ByriieBoAiB. [lpy 1boMy BYTJIEBOJHA YacTHHA pAIliOHY IMMOBMHHA TMOKPHBATHCS 32 PaxXyHOK BIBCSHOI Ta
rpedaHoi KpyIl, KapToIji, OBOYIB 1 (PpYyKTiB.

VY nepioan Hampy»KeHOI MIATOTOBKM 1 MPHU JBOPA30BUX UM TPUPA30BUX TPEHYBAHHSX y J€Hb Tpeda
3aCTOCOBYBATH MPOIYKTH MiABUILEHOI 010JI0TTYHOI I[IHHOCTI - CHOPTUBHUH Hamii 3 OTKOBUM TiAPOTI30M,
O1JIKOBO-TJIIOKO3HHH IIOKO0JIa I, O1KoBe meunBo "OmimMn" Ta iHIII.

2.5.2. BIOXIMIYHI OCOBJIUBOCTI OPTAHI3MIB CIOPTCMEHIB,
SIKI CHELIAJIBYIOTHCS Y IJIABAHHI.

VYci BUIM 3MaranbHUX JUCTAHLINA, BUXOJIAYM 3 (Pi310JI0TIUHOI AISUTBHOCTI 3@ MOTYKHICTIO MOJUISIOTH
Ha: cyOMakcuMaibHI — KopoTki auctanuii (50, 100, 200, 400 m) 1 BeTuKOi MOTYXHOCTI - cTallepchbki
auctanuii (800, 1500 wm). Ilpum mnpomsbiBaHHI KOPOTKHMX JHUCTAHLIA B OpraHi3Mi CIOPTCMEHa
criocTepiratloTbes HairnuoOmi Oioximiuni 3mian. Ha muctanmii 100 M eHepro3abesnedyeHHs poOOTH
TIJIABIS TIEPEBAXKHO 31HCHIOETHCST aHaepoOHBIMU MexaHi3Mamu pecuHTe3a AT® - ne menm 60-80 % Bix
3arajibHOi KIJIbKOCTI BUTpaueHoi eHeprii. Crapt 1 momamanHs mnepmux 15-20 M wmiel puctanuii
3a0e3NeUyIOThCS AIaKMAmHUM Mexanizmom pecunmesa AT®, y pe3ynbTaTi 4oro BHTPAYAIOTHCS 3aracu
kpeatuHdocdara B M's3ax. [lami miIKITIOYAEThCS eauxoaimuynull wisax pecunmeza AT®, 1m0 BHOCHUTH
ICTOTHUI BHECOK B eHeprosade3medeHHs poOoTH, aie He csraroun Ha 100-mMeTpoBiil AWCTaHINT CBOTO
MakcuMyMy. Horo MakcuMyMm 3BHUaiiHO (ikCyeThes IpH IporuTHBanHi 200M.



VY pe3ynbraTi nepeBarae TIUKOMITHYHUHN NUIIX eHepro3ade3neueHHst poOoTH M'A31B IpU MPOIUIBIBAHUT
100 1 200 M - y KpOBi CIIOPTCMEHIB HAKOMUYYETHCS BEJIMKA KUIBKICTh MOJIOYHOI KHCJIOTH. Y YOJIOBIKIB
13-17 mmonb/n — npu miaBanHi Ha 100Mm 1 13-18,5 mmons/n — npu 1maBanHi Ha 200 M. Y xinok 12-17
MMOJIB/1 -TipH TutaBaHHl Ha 100M 1 12-19 mmonw/n npu maBandi Ha 200 m. HaliGinbine HakomAYeHHS
MOJIOYHOI KUCJIOTH (JIAKTaTy) B KPOBI 3BUYAIHO criocTepiraerbes mpu riaBanHi Ha 200 M, 1 Ko 11 BMiCT
— y Mexax 16-20 MMounb/lI, TO IIe CBIIYUTH IMPO IOBHY peai3alIlil0 aHAepOOHUX MONCIUBOCHEl
opranizmy. [Ipu mpomy, SK NpaBHIO, II€ XapaKTEPHO Ui BHUCOKHX I1HAMBINYaJbHHX CIHOPTUBHUX
pe3yIbTaTIB.

[TnaBui Bumoi kBamigikamii, mo Manu micis (iHimry piBeHb MOJOYHOI KHCIOTH Oinbiie 20 MMOIIb/I,
3BHYAHO 3aiiMalli Ha 3MaraHHsX Mpu3oBi Micud. [liABHUIIEHHS KOHLEHTpalii MOJOYHOI KHCIOTH B
M's13aX IJIABIIS 1 HAKONMYEHHS 11 B KPOBI BUKJIMKA€E PO3BUTOK META0OIIUHOTO aI[i103Yy, 10 BUSBISIETHCS B
pizkomy 3HMKeHHI pH KpoBi 10 7,10 1 HUXKYE, y 3MEHIIICHH] JTY>KHHUX pe3epBiB KpoBi 3 2 a0 36-26,7 Mmm
pT.cT. OCHOBHY POJIb B €Hepro3ade3neueHHi BUKOHYIOTh aepoOHi (KUCHEB1) MexaHi3Mu pecuHTe3a ATO.
Kpim ByrneBoziB, miaKIrOYarOTHCS 10 OKHCHEHHS JIMiaU. Y KpoBi 30UTBIIYETHCS KUIBKICTh MPOAYKTIB
JNONi3y — BUIbHI JKUPHI KHCIOTH, KETOHOBI Tinma. KOHIEHTpaiis MOJIOYHOI KHCIOTH B KpOBI
3IMIIAETHCS TABUIIEHHOIO 1 CKJIaJae y XiHOK npH iaBanHi Ha 800 m - 10-16 Mmoib/i1, a y 40JIOBIKIB
npu miaBaHHl Ha 1500 M 9-16 mmonw/n. Lle 00yMOBIEHO, B OCHOBHOMY, ITiIKIFOUCHHSIM aHAePOOHUX
JDKepell eHeprii mpu 3HauHoMY nipuckopeHHi Ha dinimri. Kucnotno-ocnosnuii cran (KIC) kpoBi 3Buuaiino
3MIHIOIOTBCSI He3HaYHO, pH KpoBi MOXke 3MeHITyBaTHCs 10 7- 6,25.

[Tpu TpeHyBadbHUX 3aHATTSX 3 TUIABAHHS 3 AITbMU HEOOX1HO BpPaxOBYBAaTHU O10XIMIYHI 0COOIMBOCTI
3pOCTAOYOTO OpraHi3My, IO Ma€ HEBUCOKI aHaepoOHI MOXIHMBOCTI. Lle 3B'13aHO 31 3HWKEHUM BMICTY Y
M'si3ax KpeaTtuHocdara 1 TIIKOreHy, a TaKOX 13 MEHIIOK aKTHUBHICTIO psAga (EpMEHTIB TIIKOII3y B
MOPIBHSHHI 3 AOpociuM opraHizMoMm. KpiM TOro, y IUTS4OMy OpraHi3Mi IIe HEBEIHMKi pe3epBHIi
MOKIIUBOCTI Oy(pepHUX CUCTEM KPOBI.

VY craHi CHOKOI y JiTell €HEepProBUTPATH 3HAYHO BWIII, HDK y Jopociux. e 3B's3aHO 3 IHTEHCHBHO
MPOTIKAIOYUMHU TJIACTUYHUMU TPOILIECaMH, 10 3a0e3MeUyI0Th PICT OpraHi3Mmy 1 30UIbLIEHHS Macu Tija,
IO TOB’S3aHO 3 BUTpaTaMu eHeprii. Benwki eHeproBUTpaTu y AWUTSYOMY OpraHi3Mi 3B's3aHi TaKOX 3i
3HAYHUMHU TeIUIOBTpaTaMu. Tak, 3HIDKEHHS KiMHaTHOi Temmeparypu Ha 2°C Beme 10 3pOCTaHHs
TEIUIOTNPOTIYKIIii B TUTSYOMY OpraHi3Mi B 1Ba pasu.

B nopocmomy opraHi3mi Taki 3MiHHM CHOCTEPIralOThCsl TMPU 3HIKEHHI CepeqHbOi KIMHATHOI
temneparypu Ha 14°C. IligBumiena BuTpara eHeprii y AiTed 1 OiAITKIB 3a0e31euyeThes, IHTEHCUBHUMHU
OKHMCHUMHU npouecamu. OHaK TXHS MBUIKICTh Y CBOIO Uepry OOMexeHa y JIITeH y 3B'A3Ky 31 3HHKEHUMHU
(GYHKIIOHATbHUMU ~ MOXJIMBOCTSIMM ~ OpPraHiB JMXaHHA Ta KpOBOOOIry 1 MEHIIMM BMICTOM
KHCHEBOTPAHCIOPTHUX OUIKIB - reMorio0iHy 1 Miorino0iHy M'a3iB. PerynaropHi cucteMu oprasizmy, 1o
3a0e3neuyroTh MOOLTI3allil0 €HEPTeTUYHUX JKEpesl Ta 1HTEHCUBHICTh OKMCHUX IPOLIECIB MPHU M'S30B1H
po0OTi, TAKOXK III€ HETOCKOHAITI.

VYce 1ie BKazye Ha Te, 110 y AITEH NMPU CUCTEMaTHYHUX 3aHATTAX IJIaBaHHSAM IOBHHHI OyTH YITKO
periaMeHTOBaHi MOTYKHICTh HaBaHTaKEHHsI, MepioJ] BIAMOYUHKY, pallioHalIbHEe Xap4uyBaHHs. HeoOxinHO
BpPaxOBYBaTH TaKOX, L]0 PO3BUTOK KOHKPETHUX PYXOBUX SIKOCTEHM y MIUIITKIB HAMOLIBIIMKA TOAL, KOJIU
iXHIM PO3BUTOK CIOJIy4EHHUH 3 MAaKCUMAJIbHUM IIPUPOTHUM POCTOM.

2.6. bionnHaMika nepecyBaHHS KOB3aHHSIM Ha JIMKAX

Jludwci — IpUCTPiK, KK 30UTBITYE TUIONTY OMOPH Ta MOJHTIIYE IEPEMIIIIEHHS IO CHITOBIM, OOJIOTSIHII
a00 BO/HIN MOBEpxHi. 3 IBMIINCSA BOHU y MIBHIYHUX IUIEMEHAX Ie y HeodiTi — 6uist 10 THC. pokiB ToMy.
[cHytoTh ABa TUNM JMXK — CTyIaroyl Ta KoB3arodi. BUAIIAIOTH JMXKI CHOPTHBHI — TOHOYHI, MPUKKOBI,
TOPHI — CJIAJIOMHI, TYpPUCTCbKI — YHIBepCallbHi, MUCIUBCHKI Ta CIeLialbHi. 3aCTOCOBYIOTbCS Y JIMKHHUX
BUJAX CIOPTY — JIMKHI TOHKH, MPMXKKK 3 TpaMIUIiHA, CIAJIOM, CIAJIOM-TIraHT, O1aTjOH — TOHKHU 3i
cTpinbOoto 3 rBuHTIBKU. Ileprn 3maranns Oynu mpoBeaeHi y Hopserii B 1767 pomi. 3 1924 poky
BKJIIOUEH1 /10 mporpamu OmimMnoidcekux irop, 3 1929 poky no yemmioHaTiB cBiTY. OcoOIMBICTE PyXy B
TOMY, IO JIMKHHUK 30UIbIIYE IIBUIKICTH MEPECYBAaHHS 3aBISKU BIJIITOBXYBAHHIO JIMDKaMH 1 MaTULSIMU
Bl CHII'Yy B IMO€JHAHHI 3 MAaxOBUMH pyxamMH pykK 1 Hir. Jlo BIJIITOBXYBaHHS HOTOI0 1 PYKOIO



NPUEAHYIOTHCS Maxu PYKOIO 1 HOTOIO, KMJOK TiJIa BIIEpE] - MOBOPOT Tasa BIEPE 1 PUBOK TyayOa Bropy.
Y momnepeMiHHOMY JBYXIIIArOBOMY XOJ1 TPOXH IMi3HINIE BIJIITOBXYBAHHS MAJUICIO 3aKIHIYETHCS
BIJIIITOBXYBAHHS JIMKEIO 1 TOYMHAETHCS KOB3aHHA Ha IiHIIIA ki, BinbHe koB3anus (daza )
B1I0YBAETHCS NP TAILMYIOUOMY BIUTHBI TEPTSI JIMXKI MO CHITY 1 HE3HAYHOMY OIOP1 MOBITPS.

{00 He 3MEHIIUTH IIBHUIKICTh, HE MOKHA POOMTHU PYXH 3 MPUCKOPEHHSIMH JIAHOK, CHPSIMOBAHUMHU
Bropy. lle Bukinue cunu iHepiii, cCipsMOBaHi BHU3, sIKI MPUTUCHYTH JIMKY 10 CHITY 1 30UIbIIATH TEPTSL.
VYTOBUIBHEHHSI PYXiB PYK Bropy, i NEpEeHOC HOTH MICIs IMOMEPEeIHBOr0 BiIIITOBXYBAaHHS JIMKEIO «HA
3J11T», HABIAaKW, 3HU3UTh THCK Ha JIMXKY, 3MEHIIUTH TEPTS 1 30UIbIINTh MIBUIKICTh NiepecyBaHHs. BinbHe
KOB3aHHS 3aKiHYYETHCSI MMOCTAHOBKOI Maiwil Ha cHIir. [licis ymoBUIBHEHOTO 3aBEPIICHHS MaXOBOTO
BHHOCY PYKH BIIEpE] JM)KHHK, 3J€TKa 3ITHYBIIHU ii 1 3a(iKCyBaBIIM CYIrJIOOM PYKH 1 TyllyOa, €HEpTri€ro
ylapy CTaBUTh HAJUII0 HA CHIT 1 MOYMHAETHCS Apyra (a3a KOB3aHHS 3 BHUIPSMIICHHSM OIOPHOI HOTH
(daza I1). ITocwiroroun Haxui Tyay0a Ha MAJUIIO, JIMPKHUK MTParHe MmiABUIIUTH IIBUAKICTh KOB3HOI JINXKI.
Crorma omopHOi HOTH, TPOXU BUCYHYTA BIIEPE]], 3MEHIITY€e BTPATy €HEprii Ha aMOPTU3ALIIO 1 TepeIIacHHMI
nepekat. OnopHa HOra BUIPSIMIIIETHCS, TOTYIOUYHCH JI0 MOAABIIOTO MiJCIAaHHS Ha Hill.

[lincinanas moumHaeThesl Imie npu koB3aHHi ki (dasza Ill), ska mpu enepriiiHOMy pO3THHAHHI
OIMOPHOI HOTH B Ta30CTETHOBOMY CYIJIO01 IIBUIAKO BTpAyYa€ IIBHIKICTH 1 3ymUHSAEThCA. Y mepiiii dasi (1)
HEOOXiTHO SKOMOTa MEHIIIe BTpayaT MIBHUAKICTh, Y ¢a3i |l - 301apmuTi mBUAKICTh KOB3HOT JINXKI, y ¢asi
Il - mBHIIE 3yMUHUTH JTUKY.

Jlwxka, 1m0 CTOITH HEPYXOMO Ha CHITY, 3aBISKH CTaTUYHOI CHJII TEpTS, CIYXKHTh OIOPOIO IS
BIJIITOBXYBAHHS HOTOIO 1 MAXOBUX PYXiB (pyKoto, HOroto 1 Tyimyoom). Iliacinanns, sike po3noyato y ¢asi
111, mpomoBxkyeThes 1 3aBepuryeThest y ¢asi IV Ta cynmpoBOIKYETHCS BUIAIOM - PYXOM MEPEHOCHOI HOTH
BIIEpe/ BiJ HOCKa CTOMU OMOPHOI HOTU. [3 3YNMMHKOIO JHXKI TIJIO JIMKHUKA MPOJOBXKYE MPUCKOPEHE
MPOCYBaHHS BIEpE] IMEPEeKaTOM Yy IOCIIJOBHOCTI: 1) MOYaTOK PO3TMHAHHS CTETHA ONOPHOI HOTH B
Ta30CTETHOBOMY CYIIo0i - «aKTHMBHHM mepekary», 2) BUMaJA MEPEeHOCHOT HOrW; 3) Max BiJIbHOI pyku; 4)
MOYaTOK ITOBOPOTY Tasza BIEpeN i S5) MOCWICHWH 0 MaKCHMyMy HATHCK Ha TAIHIIO B HAWOLIBII
HAXWJICHOMY 11 MOJIOKEHH.

I3 3akiHYeHHSM MiICITaHHS TIOYUHAETHCS BUIPSIMIICHHS TOMITOBXOBOI HOTHM B KOJIIHHOMY CYTJIOOi
(daza V), sika cynmpoBOMKYETbCSA 3aBEpIIAILHUM BHUMAI0M. BilINTOBXYBaHHS HOTOI 1 PUBOK TyIyOOM
Bropy 3a0e3MedyloTh 3arallbHUil HampsSMOK BiIIITOBXYBaHHS «HA 3JIT», IO 3HWXKYE TepTs y dasi |
HACTYITHOTO KOB3aIOUOT0 KPOKY. 3HIDKEHHS IIBUAKOCTI BHIIATy 4Yepe3 TajlbMyBaHHS PO3TATYBaHUX
M'131B-aHTAaroHICTIB  KYJBIIOBOTO CYyrjgo0a KOMIIEHCYETbCS, HACKUIBKA MOXIJIMBO, NPUCKOPEHUM
MIOBOPOTOM Ta3a BIEpesl 1 eHepriilHUM 3aBepIIeHHSIM BIAIITOBXYBAHHS MAJTHUIICIO 10 BUMIPSMIIEHHS PYKH 1
Najuill B oHY JiHito. Y ¢a3i IV HeoOXi1HO NABUIINUTY IIBUAKICTE BUNAyY, Y ¢a3i V - MeHIle BTpayaTH
IIBUAKICTH CTOMHU Y BUTIAI.

XapakTepHUMHU OCOOJIMBOCTSIMH Cy4acHOI TEXHIKH KOB3aHHS BBAXKAETHCS MPAarHEHHS 3MEHITUTH TEPTS
JIVDKI TIO CHITY 3aBEPIIEHUM BIIIITOBXYBaHHSIM JIMKEIO «HA 3J1IT» 1 OTIOPOIO HA MAJUI[I0, @ TAKOXK BUCOKHUN
TEMII KpOKIB. Y 100pe MiArOTOBJIEHUX JIMKHHUKIB TeMI KpokiB nocsrae 110-120 nHa xBuiuHy. 3
MiABUILEHHSIM IIBUJIKOCTI XOAY 3MIHIOETBCS PHUTM KOB3AIOYOTO KpOKY, CKOpOUYETBCSI  Hac
BiJIIITOBXYBAHHS JINXKEIO, MICITaHHS Ta BUIPSMIICHHS ITOIITOBXOBOI HOTH BUKOHYIOTHCS IIIBH/IIIIE.

2.7. IIporpamMHoO-IUILOBHIT METO/ OPraHi3aumii Npouecy HaB4YaHHS pyXam

[IporpaMHO-LIITBOBUI MiAXiA B oOpraHizalii MpoIecy HaBUaHHS pyXaM JI03BOJISIE 3IIHCHUTH
ONTUMAJIbHE KEPYBaHHsS CIIOPTUBHUM TPEHYBaHHSIM 3 METOI0 HOro iHTeHCHikallii Ta eKoHoMi3aril
pecypciB — 010XIMIYHUX, HEPBOBO-TICUXIUYHUX, O10JIOTTYHUX, (I3UYHUX. Teopis CTPYKTYPHOCTI BMIIIYy€E
Taki OCHOBHI NMPUHUMNM: 1) NPUHUMNO IUTICHOCTI Aii; 2) NPUHLUMI CBIAOMOCTI 1 LIJIECIIPSIMOBAHOCTI
cucteM pyxiB. Lli mpuHumnu oOyMoBiII0I0TH (hOpMHU OpraHizallii npoliecy HaB4aHHs pyxam Ta TeXHIYHOi
MiATOTOBKU CIOPTCMEHIB, SIK 00'€KTIB 0lOMEXaHIYHOTO YIpaBIiHHS. JIMaKTHYHI 0COOIMBOCTI
BUKOPHUCTAHHS IIHOTO METOJY YIpPaBIiHHA TMepeadadaroTh 3AIHCHEHHS OAMHAAISATH €TamiB Horo
peamizanii: I) nochipkeHHS aHTPONOMOPQOIOriYHMX Ta OlOMEXaHIYHMX XapaKTEPUCTHK PYXOBOTO
amapaTy Yyu4HIB; 2) BHUMIPIOBAaHHS XapaKTEpUCTUK O10MEXaHIYHOI CTPYKTYypH 3pa3KiB CKJIQJHUX



CIOPTUBHUX PYyXiB, BUOpa- HUX K 00"€KTa BHBUEHHS B CHOPTHBHOMY TPEHYBaHHI; 3) Y3TOIKCHHS
0l0MEXaHIYHUX XapaKTEPUCTHK PYXY, KU BUBYAETHCS 3 MTApaMETPaMHU PYXOBUX MOKIMBOCTEH yuHIB 4)
MO/ICIIIOBAHHS PYXY, SIKHH BUBYAETHCS;, 5) YCTAaHOBKA (B KUIbKICHIN (hopMi) iHTErpaspHOI LI Iporecy
HaBYaHHS;, 6) JEKOMIIO3UIIiS TeHEepaabHOI LIl Mpolecy, moldyaoBa jaepeBa mied; 7) GopMyntoBaHHS
pyXxoBoi 3amaui HaB4aHHS; §) po3poOKa Ta 3amMc aIrOPUTMIB DILICHHS PYXOBOI 3ajadi B Tpoleci
HaBYaHHS; 9) MOOy/0Ba IITLOBUX MEAArOTTYHUX MporpaM HaBuaHHS, 10) 3HAMOMCTBO YYHIB 3 PYXOM,
10 BHUBYAETHCS, 3MICTOM NPOHECY HABUAHHS» HOro CTaHaMH, 3 TEXHIYHUMH 3acob0amMu HaBuyaHHS; 11)
TpEHYBaHHS YYHIB MO IIJILOBIA MEJAroriyHiii mporami 3 MOCTYNOBUM 3aCBOEHHSIM B yCiX ii piBHEH Ta
eTalliB.

[TepeBara 1inbOBUX IIPOrpaM HaBYAHHS PyXaM BUXOAMTH 3 TOTO, 110 BOHU NMPU3HAUEH] /7151 BUPIIIEHHS
TOJIOBHUX IJIEH MeNaroriyHoro IMpouecy Ha IMEBHOMY €Tami PO3BUTKY — (i3UYHOMY, NCHUXIYHOMY.
JIOCSITHEHHSI YYHEM TIEBHHX I[iJIel HaBUYaHHS pyXaM Mod4e OyTH peaJIbHUM IPU YMOBI HAHOUIBIII TOYHOTO
BUKOHAHHS BIATIOBIAHUX MPOTpaM, sIKi 3aKOHOMIPHO BEAYTh HOTO 10 MOCTABICHUX LW MeIaroriyHoro
porecy.

OCHOBHUM TpEIMETOM HaBYaHHS B CHOPTI € TexHika ¢i3uyHux BrOpaB. Te, 1mo BMie poOHUTH
CIIOPTCMEH 1 K BIH BOJIOJII€ 3aCBOEHUMH AiSIMM NPUHHATO HA3UBaTH mexHiuHow maticmepuicmio. B
TEXHIYHIM MiATOTOBII CHOPTCMEHIB BHIUISIOTH Taki ii XapaKTEPUCTHKH, SIK 00’€M Ta pPi3HOOIYHICTB,
palioHaIbHICTh, €PEKTUBHICTh Ta OCBOEHICTh BUKOHAHHSA. SIKICTh TEXHIYHOI MIArOTOBJICHHOCTI BH3HAYa-
€THCS YMCIIOM TEXHIYHMX JIid, SIKi BMi€ BUKOHYBATH CIIOPTCMEH. Bipi3HSIOTH CrielialbHUI Ta 3aralbHUi
00’€M TEXHIYHOI IT1ArOTOBJIEHOCTI .

Pi3HOOIUHICTD XapaKTepU3Y€ETHCS CTYIIEHEM Pi3HOMAHITHOCTI PYXOBUX i, SKUMHU BOJIOIB CIIOPTCMEH
YH K1 3aCTOCOBYIOTh Ha 3MaraHHsx. TyT TaK0X BUIALISIOTH 3arajibHy Ta 3MarajibHy pi3HOOIYHICTb.

ParionanpHICTh TEXHIYHUX il BU3HAYAETHCS MOXKIIUBICTIO JOCATTH Ha iX OCHOBI BUTHUX CHOPTUBHUX
pe3yinbTatiB. Payionanvuicmvy mexuiku - 1€ XapaKTEpUCTUKU HE CIOPTCMEHa, a caMoro 3acol0y BH-
KOHaHHA pyXy. BakinuBuii moKa3HUK €(EKTHBHOCTI OBOJIOJIHHS CIIOPTUBHOTO TEXHIKOIO ab0 egexmus-
Hicmb mexHiKu TOTO 4M 1HIIOTO cropTcMmeHa. Lle crymins HabmuxkeHHs 11 0 HAHOUIbLI palioHaTbHOTO
BapiaHTy.

Ocobnusicms mexnikuy - 11€ CTYIIHb OBOJIOJIHHS CIOPTCMEHOM TeXHIYHMX Iid. [lns no6pe 3acBoeHUX
PYXiB XapaKTepHi O3HAKH:

1) cTaOlLIbHICTH CIOPTHUBHOIO pe3yiabTaTy Ta pPsly XapaKTEepUCTHUK pyXy IMpU BHKOHAHHI HOro B
CTaHJApTHUX YMOBAX;

2) CTIUKICTB pe3yabTaTy pH BUKOHAHHI PyXY B YMOBaX, IKi 3MIHIOIOTbCS;

3) 30epexeHHs pyXxOBOI'0 BMIHHSI NP MepepBax B TPEHYBaHHI;

4) aBTOMaTHU30BaHHICTh BUKOHAHHS.

[{poro nocsrarTh 3a TOMOMOTOIO TECTIB, TPEHAXKEPIB, SIKI MAIOTh BEJIMKE 3HAYEHHS B 03/I0OPOBJICHHI,
HiArOTOBKY /10 3Maranb. TexHiuHi 3acoou HaByaHHs (T3H) 06"eaHyI0Th pi3HOPIAHY TPy IHCTPYMEHTIB,
MPUCTPOIB Ta 00JIaIHAHB, IKUMH KOPUCTYIOTHCS TMEAaroru-TPEHEPH, YUHI Ta CIOpTCMeHH. B 3anexHocTi
BiJl MiCIlsl B TE€IaroriYHOMY TpOIeci Ta 3aJad, SKi BUPINIYIOTHCS, TEXHIYHI 3acO0M MOMINAIOTHCS Ha
TpPEHaXEpPH, aBTOMATHU30BaHI CHCTEMH YIPABIiHHSI Ta 3acCO0M TEXHIYHOTO 3a0e3NEeUEHHS - MeXHIYHi
3acobu, 30KkpemMa TpeHaxepu. lle TexHiuHI 3aco0M, sKi J03BOJIAIOTH y IUTYYHO CTBOPEHHX YMOBax
IMITYBaTH TPEHYBaJIbHY Ta 3MarajibHy JisSJIbHICTb.

BaxnuBumu € 3acobu mepenadi  iHpoOpMalii Ipo CHOPTUBHI PyXH, sKI MpU3HAYEHI I mepenadi
JIOB1IKOBOI 1H(OpMaIlli Mpo TEXHIKY CHOPTUBHUX pyxXiB. BoHM momomaraioTh MpaBUIBHO MOCTaBUTU
Mi3HABAIbHY 3a/a4y, JO03BOJISIIOTH BHUSBHTH OlOMEXaHIYHI MapaMeTpu KOXKHOTO PyXY, ONTHMIi3yBaTH
oOMiIH 1HQoOpMaIii MDK TpPEHEpOM Ta CHOPTCMEHOM, IO 3a0e3ledyye MOXKIUBICTh YIPABIIHHA
(bopMyBaHHSM CIIELiAIBHUX PYXOBUX YMiHb, HABUYOK, YIOCKOHAJIEHHSIM TE€XHIKH CHOPTHUBHUX PYXiB.

@®i3uyHe BUXOBAHHS JIOAUHHU - OJUH 3 ICHYIOUMX PI3HOBUIIB abo ¢opMm mporecy mi3HaHHS. Bin
XapaKTepU3y€eThCs CNUIBLHOIO TISUTbHICTIO TpeHepa Ta cnopTcMeHa. HaByaHHS pyXOBUM JiSIM TPYHTY€ThCS
Ha UAAKTHYHUX MPUHIWNAX: TMPUHIMI HAYKOBOCTI Ta MPWHIMI HAOYHOCTI, TPHHIUI JOCTYITHOCTI ,
NPUHIUI 1HUBIAYaTbHOCT] Ta IPUHIUIT MIITHOCTI.



Meton BmpaB BHKOPUCTOBYE OararopazoBe, YCBiIOMJIEHE IOBTOPEHHS B TMpoOIeci TPEHYBAaHHS
crierniagbHuX (DI3UYHUX BIpaB 3 010MEXaHIYHOIO CTPYKTYPOIO, IO TOCTIMHO YCKIIATHIOETHCSI» 3 METOIO
MaKCUMaJIbHOTO HAOJIMKEHHS 11 XapaKTePUCTHUK JI0 XapaKTEPUCTUKH PYXY - 3pa3Ky a0do eTajoHa.

[Iponiec  Gi3MYHOrO BHUXOBAHHS XapaKTEPU3YETbCA 3MICTOBHOI Ta  IPOLECYabHOK — abo
OpraHizaliifHOI0 CTOPOHAMU JiSUIBHOCTI. 3MICTOBHA CKJIaJ0Ba MICTUTh B CO0I1: IiIb, (PYHKII1, HAPSMOK,
IPUHLUIN, METOJIU Ta CTaH THX, XTO HaB4yaeThes. IIponecyanbHa cTOpoHa MICTUTH B cOO1: OpraHizauio,
KEepIBHUITBO, BUAM IiSUIBHOCTI, 3acobu, ¢opmu pobotu, edexTuBHiCTb. Bes iHpopmanis B
MearoriyHoMy Tponeci KiIacu(ikyeTbCsl MO XapakTepy Ta JDKEPEIoM HaaxoKeHHs. [Hdopmarris
TUTATHCS. HA JIBI TPYINHU: CUCTEMATH30BaHY Ta HECUCTEMATH30BaHYy. SIKiCHI XapaKTepUCTHKH iH(opmarii
MICTATh B COOl TaKi TOKa3HUKHU SK: JOCTOBIPHICTb, OTMIEPATHBHICTh, EKOHOMIYHICTh. OIIHIOIOYH TOTOKU
iHpopmanii B iHGOpMaLIKHHINA CUCTEMI CHOPTUBHOTO TPEHYBAaHHS HEOOXIAHO aHami3yBaTH ii KiJIbKICTb,
3MICT Ta MiHHICTG. LliHHICTH 1H(OpMaI PO3rIAIaeThCs SK MPHUPICT BIAMOBIAHOCTI JOCSITHEHHS IIUTI
YIIpaBIIiHHSA, SIKUH BiIOYBCS B pe3ynbTati oep>kaHHs iHdopMmariii.

OcHOBY 1TOOYIOBH OLIBIIIOCTI PYXOBHUX A1 CKIIAJAI0Th MEXaHI3MH CUCTEMHUX JIOKOMOIIIH. Jloxomoyii
- 1€ aKTHBHI PYyXH JIIOJUHH B IPOCTOPI, SKI BHKOHYIOTHCS NUIIXOM KEpOBAHOI CHIJIOBOi B3aeMomii ii
PYXOBOi CHCTEMM Ta 30BHIIIHIM CepelOBUILEM. BUPI3HIIOTH BUIU CIIOPTUBHUX JOKOMOLI: OCHOBHI Ta
JOTOMIXKHI, IIMKJIIYHI Ta alWKIIi4Hl. THIH JTOKOMOMIN KJIaCH(iKyIOTh: 32 CIOCOOOM BiAIITOBXYBAaHHS Bif
TBEPJ101 OMOPH UM PIAMHHOIO CEPEeIOBUILA Ta 32 CIOCOOOM MPUTATYBAHHS JI0 ONOPHU YU CEPEOBUIIA, 110
KOMOiIHOBaHOMY crioco0y. Uepes 1ie BUPI3HIIOTh BUAW PYXOBUX Iii: JIOKOMOIIil, pyXyd HaBKPYTH BICIiB,
PYXH Ha Miclli, IEPEeMIIITyIoUi pyXH Ta yaapHi 1ii.

Pyxu na micyi - ne cratuysi Aii, siKi 3B’g3aHi 31 30€peKEHHAM IIEBHOTO TOJ0XKEHHs Tina. [lomoxeHHs
TiJla BU3HAYAETHCS 03010, B3AEMHUM BiIHOCHUM PO3TAllyBaHHSM JIAHOK Tij1a, HE3aJIeXkKHO BijJ OpieHTaIil
Ta MICIIE€3HaXO/KEHHSI HOro B MpocTopi. BakmuBUME € BHIM PIBHOBAru: CTiiika, HECTiliKa, 0OMEXEHO-
CTiiika, Oalimyka Ta CKJIaHI1 MMOBEAIHKOBI MPOTpaMu PyXiB JIOAUHH, K 3A1ACHIOIOTHCS IpU MOOYI0BI
PYXiB TOJIOBHUM YHMHOM 3aBJSKH 1HTETPAaTUBHOI JiSUIBHOCTI HEPBOBOI CUCTEMH, sIKa 00’ €IHY€e OpraHi3M B
€IUHE LJIE.

He MeHm BaxJIMBUM € TIpOLEC CIOPUHHATTS TpaBiTAlliiHUX B3AEMOMIN, SKWUH 3IIHCHIOETHCS
CEHCOPHOIO CHCTEMOIO Ha ii TOJIOBHHMX pIBHSX: 1) penentopHuii, 2) MPOBITHUKOBUH — HEPB, SKUU
IPOBOJIUTH 1H(GOPMALI0 B TEBHI CTPYKTypH MO3Ky. PyxoBa moBeniHKa JIOAMHU - I[€ CKIAJHUN
OaraTopiBHEBU MOBEAIHKOBUI KOMIUIEKC i, SKHil 0a3yeThcs Ha MifcucTeMax pe(ueKTOpHUX AYT, Ha
KOMIUIeKcax (pIKCOBAHUX 1M, TOBUIBHUX PYXOBUX JISIX, AK1 CKJIAJAal0Th OCHOBY CEHCOPHOTO CHPUMHATTS
1 IKi BUKOHYIOTBCS CBIZIOMO Ta IijecpsMoBaHo. KoxHMI nogedinkosuii akm CKIaTaeThCs 3 €TalliB.

[lepunii eran - nepeTBOPEHHS TPaBITAL[IITHOTO CTUMYJLY B pEENTOPHOMY amapari 1 3[1HCHIOETHCS Ha
PiBHI MOJIEKYJISIPHUX MeXaHi3MiB. J[pyruii eram — CKJIQAAaeThCsl 3 NEPETBOPEHHS 3MiH B MOJEKYJISApHIN
CTPYKTYpl MEMOpPaHHOIO MOTEHIlaJly peuenTopHoi KITHHHU. TpeTiii etan — B apepeHTHUX HEPBOBUX
BOJIOKHAX BiI0YBa€ThCs MEPEKOIAYBAaHHs BIJIIOBIJI pelenTopa B IMIYJIbCUBHUNA pO3psil, KU Hepenae
1H(pOopMalLlio PO rpaBiTalliiiHe 1MoJie 1HIIUM BIJALJIaM HEPBOBOI CUCTEMHU 1 POPMYETHCS M’ SI30BE BIIUYTTS
— KiHecTe31iHe.

3HaHHS MEXaHI3MIB Ta 3aKOHOMIPHOCTEM (OpMyBaHHS pyXiB JIIOAMHM BHU3HAYA€ CTYIIHb
e(eKTUBHOCTI Ta LJIECHPAMOBAaHOCTI HaB4YaHHs. JIorika MeTo/1iB HaBYaHHs pyXxaMm MOBUHHA BiJMOBIAATH
jorini ix OlOMEeXaHIYHOi CTPYKTYypH, sika OazyeThCsl Ha NpUHOUMNAX: 1) NPUHIMI LUTICHOCTI ii; 2)
IOPUHIMUI CBIIOMOCTI 1 MLiJIecIpIMOBaHOCTI cucteM pyxiB. L[i mpuHIunu oOGyMOBIIOIOTE (OpMHU
opraHizaiii mporecy HaBYaHHS pyXaM i TEXHIYHOI IJIrOTOBKH CHOPTCMEHIB, K CyO'ekTiB Oiomexa-
HIYHOTO YIpaBiiHHs. BakIuBUM € mporpaMHO-IIIbOBUHN MiIXiA B OpraHizallii mpouecy HaB4aHHS pyXaMm,
KW JTO3BOJISIE 3MIHCHUTH ONTHMAJIbHE KEPYBaHHS CIOPTUBHUM TPEHYBAaHHSIM 3 METOK HOro
iHTeHCH}iKallii Ta eKOHOMI3allii pecypciB.

HunaktuaHi 0cOOIMBOCTI BUKOPHUCTAHHS I[HOTO MIIXOIY J0 YIPABIIHHS MPOIIECOM HABYAHHS pyxam
nepeadavaroTh 3AIHCHEHHA eTamiB Horo peamizauii: ) mocnimkeHHS aHTPONOMOP()OJIOTIYHUX Ta
O0l0OMEXaHIYHMX XapaKTepUCTUK pPYXOBOTO amapaTry Y4HiB; 2) BHUMIPIOBaHHS XapaKTEPUCTHK
0i0MeXaHIYHOI CTPYKTYpH 3pa3KiB CKJIAQIHHUX CIOPTHUBHHUX PYyXiB, OOpaHMX OO0’€KTaMU BHBYEHHS B
CHIOPTUBHOMY TpPEHYBaHHI; 3) y3ro/UKEHHsI 010MEXaHIYHMX XapaKTEPUCTUK PYyXY, sIKI MOPIBHIOIOTHCS 3
napamMeTpamMH pyXOBHX MOKJIMBOCTEH YUHiB; 4) MOJIEIIOBAHHS PYXY, SIKUI 3aCBOIOETHCA; 5) BUALIICHHS Y



KUTBKICHIM (hopMi iHTerpanpHOi I1iJIi Mpoliecy HaB4aHHS; 6) AEKOMIO3HMIIisS T'eHepaIbHOI LTl IpoIecy Ta
moOy0Ba AepeBa I1ijiei; 7) GopMyIrOBaHHS PyXOBOi 3a7a4i HaBYaHHs; 8) po3poOKa Ta 3amuc aIropuTMiB
pileHHs pyXO0BOi 33/1a4i B mpoleci HaB4aHHs; 9) Mo0yA0Ba LIHOBUX MENAroriyHUX MPOrpaM HaBYAHHS;
10) 3HallOMCTBO Y4HIB 3 PyXOM, SIMil BUBUYA€THCA, 31 3MICTOM Ipolieca HaBYAHHSA Ta HOro CTaHaMHy, 3
TEeXHIYHUMHU 3aco0amMH HaB4aHHS; 11) TpeHyBaHHS y4HIB 3a IUJILOBOIO MEIArOTiYHOIO MPOTaMoOI0 3TiTHO
IIOCTYIIOBUM 3aCBO€HHAM YciX ii piBHedl Ta eramiB. IlepeBara HIbOBUX IpOrpamM HaBUYaHHS pyxam
BUXOJIUTh 3 TOTO, IO BOHU MPU3HAYECHI JJIsl BUPIIIEHHS TOJOBHUX I[UICH MEAaroriqyHOro MpoIecy Ha TOMY
4y iHIIOMY eTtari. JIoCITHeHHsl yYHEeM TEBHUX I[JIe HaBYaHHs pyXaM MOKe OyTH peaqbHUM IPH YMOBI
HAOIIBII TOYHOTO BUKOHAHHS BiJIMOBIIHUX NPOTrpaMm, SIKi 3aKOHOMIPHO BEAYTh HOTO JO MOCTaBICHHX
1IJIeH TIearorivHoro MpoHeCy.

OCHOBHUM TPEAMETOM HABYAHHSA B CIIOPTI € MexHiKa (i3uyHux enpag — ToOTO Te, 1110 TTOBUHEH BMITH
pOOHUTH CIIOPTCMEH 1 SK BiH BOJIOJIE 3aCBOEHUMH JisSMH. B TeXHIYHIA MIATOTOBII CIOPTCMEHIB
BUJUIAIOTh Taki i XapaKTepHCTUKH, K 00’€M Ta Pi3HOOIUHICTH, palliOHAIBHICTh, €()EKTUBHICTH Ta
OCBOEHICTh BUKOHAHHA. SIKICTh TEXHIYHOI IIATOTOBJIECHHOCTI BH3HAYAETHCA YMCIOM TEXHIUHUX O, SIKI
BMi€ BUKOHYBaTH CIIOPTCMEH. Binpi3HAIOTH creuialbHUN Ta 3arajbHUN 00’€M TEXHIYHOI MiJrOTOB-
nerocrTi. i pi3HOGIUHICT XapaKTepH3yeThCs CTYNEHEM Pi3HOMAHITHOCTI PYXOBMX Jiif, SKMMH BOJOJIB
CIIOPTCMEH Ta $SKi 3aCTOCOBYIOTbCS Ha 3MaraHHsX. TakoX BHUAUIOTH 3arajbHy Ta 3MarajlbHy
P13HOOIYHOCTI.

Benmkoi yBaru ciig NpUIUATH payioHanbHoCcmi mexHiyHux Oill, sika BU3HAYAETHCS MOXIIUBICTIO JI0-
CSITHEHHsI Ha 1X OCHOBI BEJIMKHUX CIIOPTUBHUX PE3YyJbTaTiB, SIKI 3aJI€XKATh BIJl payioHanibHOCMI MexXHIKU.
Ile xapakTepUCTUKH HE CHOPTCMEHA, a CaMOro 3acO00y BUKOHAHHS PyXY, IOB’SI3aHOTO 3 €(PEKTUBHICTIO
OBOJIOAIHHS CHOPMUBHOW MEXHIKoI0 abo eghekmuenicmio mexHiky TOTO YHM IHIIOTO cropTcMeHa. Lle
CTYHiHb HAONWXEHHA ii JO HAHOUIBII pamioHATBFHOTO BapiaHTy, CTYMiHb OBOJIOJIHHS CIIOPTCMEHOM
TeXHIYHUMHU Jismu. s nobpe 3acBoeHUX pPyXiB XapakTepHUMH €: 1) cTaliuIbHICTH CHOPTHUBHOTO
pe3yabTaTy Ta pAAY XapakTepUCTHK PyXy NpU BUKOHAHHI HOTO B CTaHAAPTHHX YMOBAaX; 2) CTIHKICTh
OIIAHOBAHOT'O PE3y/bTaTy NPU BUKOHAHHI PYXY B YMOBaX, SIKI 3MIHIOIOThCS; 3) 30€peXeHHS PyXOBOTO
BMIHHS TIpH TIepepBax B TPEHYBaHHI; 4) aBTOMAaTUYHICTh BUKOHAHHS. L[pOTr0 1OMararThes 3a JOOMOTOFO
TECTIB, TPEHAXXEPIB, K1 MAIOTh BEJIMKE 3HAUEHHS B 03/JOPOBJICHHI, IIITOTOBKH IO 3MaraHa.

Texuiuni 3acobu HaB4yanHs (T3H) 00’€aHYIOTH pI3HOpIAHY TpPYyIy IHCTPYMEHTIB, MPUCTPOIB Ta
o0J1aJiHaHb, IKUMHU KOPUCTYIOThCS MeJaroru-TpeHepu, y4Hi Ta CHOpTCMEHU. B 3ajexHocTi BiJ Micus B
NearoriyHOMy TpoIleci Ta 3a/1ady, sKi BUPIIIYIOTHCS, TEXHIYHI 3aCO0M MOJUISIIOTh Ha TPEHAKEpH, aB-
TOMAaTU30BaHi CUCTEMH YIPABIIIHHS Ta 3aCO0M TEXHIYHOIO 3a0e3MeUeHHS.

BaxxnuBumu € TexHiuH1 3aco0u nepenadi iHpopMmalii npo copTUBHI pyxu. Bonun npusHaueHi s
nepeaayi JoBiIKOBOI iHPOpMaILii PO TEXHIKY CIIOPTUBHUX PYXIB 1 IOMOMAraroTh MPaBUIbHO MOCTaBUTH
MI3HAaBaJIbHY 3aj]ady, JO03BOJISIOTH BHUSBUTH OlOMEXaHI4HI MapaMeTpu KOXKHOTO PYyXy, ONTHMI3yBaTH
oOMiH 1HopMalii MK TpEHEpOM Ta CIOPTCMEHOM, Mo 3abe3nedye MOXIUBICTh YIPaBIiHHA
(GbopMyBaHHSM CHELlaTbHUX PYXOBUX YMiHb, HAaBUYOK, YJOCKOHAJEHHSI TEXHIKM CIOPTHUBHUX PYXIB.
TexHiuni 3aco0u, 30KpeMa TpPEHAXEpPH, JMO3BOJIAIOTH Yy IITYYHO CTBOPEHHX YMOBax IMITYBaTH
TPEHYBAJIBHY Ta 3MarajibHy AisUTbHICTh, HA3UBAIOTHCS TPEHAKEPAMH.

HaBuaHHS pyXOBUM MisIM TPYHTYETbCS HAa NUIAAKTMYHHMX MPUHLUNAX: 1) MPUHLIMI HAyKOBOCTI; 2)
MPUHLIMII HAOYHOCTI Ta AaKTUBHOCTI; 3) NPUHLUI JOCTYNHOCTI; 4) HPUHLMII 1HJIWBIIYaJbHOCTI Ta
INPUHIUI TPUBAIOCTI 3aCBOEHOr0. MeToJ1 BIpaB po3risjae O6araropazoBe, yCBIJOMJICHE MOBTOPEHHS B
IpoLeci TPEHYBaHHS CHEllaJbHUX (I3MYHUX BIpaB 3 OIOMEXaHIYHOIO CTPYKTYpOIO, SIKa IMOCTIMHO
YCKJIQIHIOETHCS 3 METOI0 MAaKCUMAJIbHOTO i1 HAOMM)KEHHS /IO XapaKTePUCTUK 3pa3Ky - eTtanoHy. [Ipouec
(h13UYHOTO0 BUXOBAHHS XapaKTEPU3YETHCS 3MICTOBHOIO Ta MPOIIECYaTbHOIO (OpPTaHi3alliifHOI) CTOPOHAMH
JisUTbHOCTI. 3MICTOBHA CTOpPOHA MICTHTh B c001: MeTy, pyHKIi, HAMPSAMOK, MPUHIIUIIN Ta METOJH 1 CTaH
THUX, XTO HaB4aeTbcd. [IporecyanbHa cTOpoHa MICTUTH B coOl: OpraHizaiiio, KepiBHUUTBO, BHUAU
TisUTBHOCTI, 3ac00U, GOopMH POOOTH, €(EKTUBHICTS.

2.8. BIOMEXAHIYHA CTPYKTYPA ®I3UYHUX BITPAB TA EHEPI'OBUTPATHU
CIIOPTCMEHIB, IX XAPUYYBAHHHI.



biomexaniuna cmpykmypa cucteMu KOXHOI (DI3MYHOI BIIPABU € CBOEPITHUM CTPHIKHEM, Ha SIKOMY
0a3yeThCsl 1 PO3BUBAETHCS PEIITA HWOTO CTPYKTYPHUX e€JIeMEHTIB. ToMy iX BHSBIEHHSA, a B IHIIHX
BUMAJIKaX 1 MPOTHO3YBaHHS [id, BIATBOPEHHs, CHUHTE3, MPOrpamMyBaHHs pyxiB HaOyBalOTh BEIHUKOIO
MPAaKTUYHOTO 3HAYEHHs B Tporeci Gi3uyHoro BuxoBaHs. Cmpykmypa - 1ie He TUIbKH 1Mo0yaoBa i ¢popma
oprasizarnii Tiei ym iHmoi cuctemu. Lle, mepir 3a Bce, 3aKOHOMIPHICTh B3aEMO3B'SI3KIB MK €JI€MEHTAMU,
SIK1 3a0€31e4yI0Th 1X IHTETPAIlilo B €JIUHE IIIJIE - cucmemy.

OTtxe, OiomMexaHiuHa CTPYKTypa (i3MYHHX BOpaB - IIe, B MEPIIy Yepry, il eIeMeHTH, sKi (OpMYIOTh
OloMexaHiuHI OCOONMBOCTI Ta XapakTepuCTUKH. OCHOBHUM €JIEMEHTOM KOXHOI (Di3WYHOI BIpaBU €
eJIEMEHTAPHUN BUIBHUN CYTTIOOHHH pyX, a0 K eJIeMEHTapHUH pyX BCHOTO Tija JIFOJWHU, BUKOHAHUN Y
BIJIMOBIIHM MOMEHT BIJIHOCHO 30BHIIIIHIX CUCTEM BIJTIKY i 1I€F0 CUCTEMH CHIL.

JlocsiTHEHHS! BUCOKUX CIIOPTUBHHUX PE3yJbTAaTiB HEMOXKIUBO 0€3 AyKe BEJIUKUX (PI3MUHHUX 1 HEPBOBO-
ICUXIYHUX HABAHTA)XXEHb, SKUM MIJJAIOTECA CIOPTCMEHM MiJ 4Yac TpeHyBaHb 1 3Marasb. Jlus
KOMIICHCAI[il €HEpPrOBUTPAT 1 aKTUBAIii aHAOOJIIYHHUX MPOIECIB 1 MPOLIECIB BiHOBJIEHHS MPale3IaTHOCTI
CIIOPTCMEHIB Tpeba Oe3mepepBHO IMOCTA4YaTH OPraHi3My aJeKBaTHOI KIIbKOCTI €Heprii 1 He3aMiHHUX
(axTopiB XapuyBaHHs — KHPiB, OLIKiB, ByIJICBOIHIB, BITaMiHiB, ()epMEHTIB, MaKpO- Ta MiKPOEIIEMEHTIB.

Pexomenpanii 3 XapuyyBaHHS CIIOPTCMEHIB IOBHMHHI IPYHTYBaTHCsS SIK Ha EKCIEPUMEHTAJIbHUX
JOCHIUKCHHSX BIUIMBY (I3WYHMX HABAHTAKEHb HA JEAKl NMOKA3HUKH CTaHy PETYIIOI0YUX CHUCTEM i
OOMiHY PEYOBHMH B OpraHi3mMi TBapWH, TaK 1 Ha BiJOMI OCOOJMBOCTI Oi0XiMiYHUX 1 (Pi310JIOTIYHUX
MPOILECiB NPy (PI3UIHUX HABAHTAKEHHSAX Y CAMUX CIIOPTCMEHIB.

Benuuuuu 3HEproBuTpar CliopTCMEHIB € BKpail pI3HOMaHITHUMHU 1 3aj1eXaTh, B OCHOBHOMY, HE TIJIbKU
BiJl BUIly CIIOPTY, aji€ 1 BiJ] KUIBKOCTI BUKOHAHOI poOoTH. EHEproBUTpaT MOXKYTh KOJUBATHCA B JIyXkKe
BEIMKMX MEXax JUIsl MEeBHOTO BHJY CIOPTY, B 3alle)KHOCTI BiJl BJIACHOI Baru CHOPTCMEHa, HOro
CHEPrOBUTpPAT Ta BiTHOBIEHHS BTpaT. TOMY EHEProBHTPATH [OULUIBLHO PO3PAXOBYBATH B KOXKHOMY
okpeMoMy BUMaKy. Lle 3aBnaHHs 1 TpeHepa, 1 HOoro miJyuIeraoro.

OcCHOBHI epynu cnopmy MO>XXHa PO3AUTUTH HAa 5 TPYII, B 3aJISKHOCTI BiJl BUTPAT €HEPTii:

I rpyna — Buau criopTy, He 3B'A3aHi 31 3HAYHUMHU (i3MYHUMU HABAHTAKEHHSIMU;

Il rpymia — Buam coopTy 3B's13aHi 3 KOPOTKOYACHUMH 3HAYHUMHU (i3WIHUMH HABaHTA)KCHHSIMU;

Il rpyma — BuIM cHOOPTY, MU SIKAX XapaKTepHI BEJNHMKI OOCSITM 1 I1HTEHCHBHOCTI (PI3UYHOIO
HaBaHTaXCHHS;

IV rpyna — Buau criopty, 3B's13aHi 3 TPUBAIMMHU HaBaHTAKEHHSIMU;

V rpynma — BuAM CHOPTY, HE 3B'A3aHl 31 3HAUHUMHU (I3MUHUMHU HABaHTAKEHHSMH, ajlé B yMOBax
Ha/I3BUYAIfHO HAINPY)KEHOT'0 PEXUMY IIiJl Yac TPeHYBaHb 1 3MaraHb BUMararoTh BEJIMKUX BUTPAT €HEprii.
[cHyrOTh cepenHi BEIWYMHU EHEPrOBUTPAT CHOPTCMEHIB (KKan y n00y), Hampukian y ¢yrOomi: mmis
yosoBikiB ( Bara g0 70 kr) - 4500-5500, mns xiHok (Bara mo 60kr): 4000-5000. Ile moBszano 3
mporecaMu OOMiIHY pedoBHH Ta eHeprii. lle komruiekc OiOXIMIYHHMX ~ Ta TIOB’S3aHUX 3 HUMHU
€HEepPreTUYHUX MPOLIECIB, SKI CKIaIal0Th OCHOBY XKUTTEAISIIBHOCTI JIFOJJUHHU, BCIiX 1CTOT.

OcoOnuBe 3HAYEHHS MAlOTh MOKAa3HUKU OCHO8HO20 00Miny peuosun (OOP), axi XapakTepU3ylOTb
71000BI €HEPrOBUTPATH OPraHi3My 1 CKJIaJalOThCs: 3 OCHOBHOI'O OOMIHY, SIKUIl 3aI€KUTh BiJ BIKY, CTaTi,
3pocTy, Macu Tiia, (i310JI0T1YHOT KOHCTUTYLII (acTeHIK, HOPMO-, TINEPCTEHIK); BUTpAT €Heprii Ha
TpaBieHHA 1K1 (cnenudiuHo-TuHAMIYHA [Tis K1), gKa ckianae mpudauzHo 10 % Bix BeTMUYUHU OCHOBHOTO
oOMIHYy; BUTpaT eHeprii Ha (i3WyHl Ta €MOIiiiHI HaBaHTa)XEHHS NPOTIroM I00H, TOOTO Ha TPYAOBY
TISUTBHICTh Ta BIAMOYMHOK, 3TITHO PO3MOPSAIKY JTHS 1HIWBINA UM KOJEKTHBY; €HEPrOBUTPATH 3allekKaTh
TaKOX B1Jl KJIIMaTO-TIOTOJTHUX YMOB MICIIEBOCTI, MIKPOKJIIMAaTy poOO4YOoro Micus, XapakTepy 1 sIKOCTi
OJICK1, HABUYOK Ta YMiHb B TPYJOBOMY HPOIIECI.

Haii6inpinr TOYHMMH, TPOTE TPOMI3IKUMHU METOJaMH BU3HAUYCHHS EHEPrOBHTpAT € Mmeroau: 1)
npsamoi kanropumempii (10 BUIUIEHHIO TeIJIa 3 OpraHi3My B CIeLialbHIH KaJOpUMETPHUHIN Kamepi);
2)MeTOJ Henpsmoi Kariopumempii - Mo ra3000MiHy (KiJIBKOCTI CITOKUTOTO 32 OJMHMINIO Yacy KHCHIO Ta
BUJIUIEHOI BYTJIEKUCIIOTH), SKHA BU3HAYAIOTh y CIOKOI Ta NMPH BUKOHAHHI Ti€i YW IHIIOI pOOOTH.
Bunuxysane nositps ang aHamizy BmicTy Oz 1 CO2 HaKONMUYIOTh Yy CHELiaIbHUX 3aIUlIYHUX MIMIKaX
Jyrmnaca; 3) METO/ MyabCOMETPIi, IPU SKOMY 3a JIOMIOMOTOI0 CIIEIiaIbHOTO MPHIIALy - ITyJIECOTaXOMETPi
BHUMIPIOIOTh YacTOTY 1 HAIIOBHEHHS MYJIbCY IPU BUKOHAHHI PI3HUX BUAIB pOOIT Ta IHIIUX HABAaHTa)KEHb,
pE3yNbTaTh SKUX y MpHJIaai aBTOMAaTHYHO MEPeBOAATHCS y Kinomkoyni (k/[x); 4) Meron amimMeHTapHOI



EHEeproMeTpii - J1aboparopHe BU3HAUCHHS KaJOPIHHOCTI J0OOBOTO pallioHy 3 ypaxyBaHHSIM HE3aCBOEHOI
qacTUHU Ki. JJo OCHOBHOr0 0OMiHY IOJAaIOTh CHEPrOBUTPATH Ha CIeNU(IYHO-TUHAMIUHY JiI0 TXKi, SKa
ckinagae 10 % BeMMYMHM OCHOBHOTO OOMiHY 1 €HEPrOBUTpATH Ha BCl BUAM HABAHTAXKEHHS, SIKE BUKOHYE
JIOIMHA Ha TMPOTA31 aKTMBHOI 4acTWUHU 100M ((hi3WdyHa 1 po3yMoBa mpailsl, BiIMOYMHOK, MPUHOM iXKi
tomo). Lli eHeproBUTpaTH PO3PaxOBYIOTH 32 JIOMIOMOIOI0 CIEI[iaIbHUX TaONWIb, B SKHX BHUKJIAJCHA
eHepris (B Kajopisx) Ha pPI3HOMAHITHI BUIM HABaHTKEHHS 3a | TOAuMHYy, Ha IMmijacTaBl J000BOTO
XPOHOMETPAXKY - KITBKOCTI TOJUH a00 XBWJIMH, BUTPAYCHHX JIFOJIMHOIO YIPOJOBK 100 HA KOKHUN BUJI
HaBaHTaXCHHSI.

3aranom eHepris ki, SiKa MOCTyNae B OpraHizM 3ade3neuye Horo eHepriero Ui IIACTUYHOro 00OMiHY,
EHEPTi€r0 IS CIeMiaIbHOI POOOTH, SHEPTi€I0 PEYOBHH, SKI BIIKIATAIOTHCS Y 3amac Ta CHEPrier Mpu
arparti teria. Oxe Tpeba rOBOPUTH HE TIJIBKH PO OOMIH pEUYOBHH, aje i mpo 0OMiH eHeprii, a 0Tke Mpo
banancosuil (cymapruii) ooMmiH, SKAWA TANOPAIKOBAHWN 3aKOHY 30€peKEHHS Macu pPEYOBHMHHU (3aKOH
JlomonocoBa M.B.). Ilizuime, y 18-19 cromitrsax JlaBya3ee, Maiiep, JIi6ix, Ce4eHOB JOBEIM 3aKOH
30epeeHHsT HEe TIJIbKM Macu PEYOBHHH, ajie M eHeprii, TOOTO 3aKOH 30epeKeHHSI PEYOBHUHHU Ta €HEPrii
IpU PI3HOMAHITHUX MEPETBOPEHHSX OJHI€T PEYOBUHU B 1HIITY.

3a I0MOMOTOI0 PO3PaxXyHKOBUX METO/IIB MOYKHA OOYHMCIMTH OCHOBHUI OOMiH, BUKOPUCTOBYIOYH JIaHi
cnienianbHUX Tabmuub [ appica ta beneduxma, BpaxoBylOUH JaHI MPO CTaTh Ta Macy Tiia. HeoOximHi
BUXIJHI JaHl BUMIPIOIOTh Yy CTaHI CIOKOK Ha Tinecepue. [[OkasHMKH OCHOBHOTO OOMIHY pPEYOBHH
3aJjie’kaTh BiJ BiKy, Bard Tijla, CTaTi 1 BU3HAYAIOTH iX uepe3 12-16 rogun micis npuitomy xi. [Hpopmaris,
HeoOxiHa Ans o0uMcleHb, HaBeleHa y Tabnuni [appica-beneankra, 3a SKMMH MO>KHA BCTAaHOBUTH 1Ii
3aJIeKHOCTI:

Bik, poxu KxkaJ Ha 1KB. M HOBepXHi Tijia 32 roAMHY
Yonosixku Kinku
14-16 46,0 43,0
16-18 43,0 40,0
18-20 41,0 38,0
20-30 39,5 37,0
30-40 39,5 36,5
40-50 38,5 36,0
50-60 37,5 35,0
60-70 36,0 34,0
70-80 355 33,0

Po3paxyBaTu 1HTEHCUBHICTh 0ocHo8HO20 00Mminy (OO) pevosurn (OOP) must xiHok (OOXK) 1 4oyOBIKIB
(OOY) moxHa Takox 3a Gopmynoro Jpetiepa, ans 4oro Tpeda 3HaTH Bary Tina (P) y Kr i Bik y pokax

JP . JP

(A): OOPXK (xkam) — ans xkiHok; OOPY = (KKam) — JJI1 YONOBIKiB;
OlOlSDADO 1333 0,1125014110,1333

ne P — Bara Tina B kr, A — Bik y pokax. [lokasuuku OOP 3anexats BiJl TOTOAHO-KIIMAaTUYHUX YMOB,
TeMIepaTypy OTOYYIOUOTO CepeloBHINA, Yacy JOOU. Y KIHOK OCHOBHMH OOMIH pEYOBUH MEHIIUN HIXK Y
yonoBikiB Ha 10-15 %, mo crnpusie OiIbII €KOHOMHOMY pO3X0JyBaHHIO eHeprii. JloOoBuil OCHOBHUI
OoOMiH y moauHM Baroto 70 KI' cTaHOBUTH y cepeanboMy 1680 kkami, mpu HeBenuKid (i3MyHMNA mpari —
2200-2800 xkamn, mpu Baxkii ¢izuuniit mpari — 3600-4500 kka.

Crenianictu  BcecBiTHbO1 opranizaiii oxopoHu 310po's (BOO3) po3pobunau HOBY METOIUKY
BHU3HAUEHHSl €HeproBUTpar. 3a Hew ocHOBHHM o0MiH (OO) Ta cneuudiuHO-IMHAMIYHY 10 DKi
PO3paxoByIOTh 32 CIEIiaIbHUMH PIBHSAHHAMHU 3 YpaxyBaHHSM BiKy, CTaTi, pOCTY, MacH Tina (Tabuuis
2.1), a eneproButpatu - MHOKeHHIM OO Ha koeiyienm pizuunoi axmusnocmi (KDOA), 3HaUCHHS IKUX,
JUIS PI3HUX BUJIB JISTIBHOCTI, HABE/ICHI Y TaOJIHIIi:

Bun nismeHOCTI ITokaznukun KOA
y YOJIOBIKIB y KIHOK
Boneitbon 3,8 3,6




Taun6oa 7,0 7,1
Bir 3 MakcHMMAaIbHOIO MIBUIKICTIO 11,0 11,0
BecnyBaHnHs 3 MaKCHMaJIbHOKO 1HTEHCHUBHICTIO 10,5 10,2
OnnobopcTBa 51 49
ATieTusm 8,0 7,6
Backer6on 5,6 55
DyT60on 6,8 6,6
Po6ora 3a xomm’roTepom 1,7 1,6

3aBXKAM MOXKYTh BUSBIISITUCS BIAXWIEHHS OCHOBHOI'O OOMiHY, SIKE MO>KHA OOUYMCIIUTH 3a JOIIOMOTOIO
bopmymu Puoa: 11B = 0,75 (UII+I1T-0,74) - 72, ne: 1IB — mykanuii npouent Bigxuwienus; YII — gactora
nynbcy; IIT — mynbcoBuil THCK, SIKMM JOPIBHIOE PI3HUII BEJIUYMH apTepialbHOTO CUCTOJIIYHOIO Ta
niacroniynoro tucky. s dopmyna GazyeTbcs Ha iCHYBaHHI B3a€MO3B’SI3KY MIXK apTepialbHUM THUCKOM,
YacTOTOK IyJIbCY 1 TEIUIONPOAYKIII€0 OpraHizaMy. BoHa nae MOXIUBICTH pO3paxyBaTd IPOLIEHT
BIJIXWJICHHSI BEIMYMHH OCHOBHOTO OOMiHY Bia HopM (He Oumbmie 10%), HaBenenux y tabmuii ["appica-
benenukra. ¥ 00cTe)XyBaHOIO BU3HAYalOTh YAaCTOTY CEPLIEBUX CKOPOUYEHb 3a JIOIIOMOIOI0 CEKyHJOMIpa i
apTepiaIbHAN THCK TpH pasu J{Js miATpUMKH HOPMAIIBHOT TisSUTbHOCTI JIFOJMHN HEOOX1THO HAIXO/DKEHHS
B OpraHi3M XapyoBHUX PEYOBMH HE TUIBKU Yy BIAMOBIAHMX KUIBKOCTSX, aje W B ONTHUMAJIbHHUX JUIS
3aCBO€EHHS CITIBBIIHOMICHHSX. [Ipy 1IbOMy HEOOX1THO TaM'sITaTH, IO IIKIUTHBA HE TUTBKU HEAOCTATHICTh
OKpeMHUX He3aMiHHUX (aKTOpiB XapuyBaHHS (HANpUKIAL aMiHOKHCIOT), aie 1 Hebe3meuHuM € 1 ix
HA/ITUIIOK, BKJIFOYAI0YX aMiHOKMCIIOTH, BITAMIHHU Ta 1HII Xap4OBi pEYOBHUHHU.

Xapuyeannsi cnopmcmenie TIOBUHHO 3/1HCHIOBATHCSA 3a BU3HAYEHMM peXUMOM. Po3moain pauioHy
MPOTSTOM JIHS 3aJICKUTh BiJ TOTO Ha SIKM 4Yac J00W IMpHIajgae OCHOBHE CIIOPTUBHE HABAHTAKCHHSI.
SIKo TpeHyBaHHsS 4YM 3MaraHHs MPOBOJUTHCS B JCHHUN 4Yac - MK CHIJAHKOM 1 00i0M, TO CHiJaHOK
CIOpPTCMEHAa TIOBHHEH MaTH TMEpPEBaXHO BYIJIEBOAHY CKIAAOBY 1 OyTW IocuTh Kanopiitaum (25 %
3arajbHOI KaJIOPIMHOCTI AOOOBOTrO paIlioHy), HEBEIMKHM 3a Macolo 1 JIErKo 3acBoroBaHuM. He BapTo
BKJIFOYATH JIO HOTO CKIIAy MPOAYKTH 3 BHCOKUM BMICTOM JKUPIB 1 BEJIMKOIO KUTBKICTIO KJIITKOBUHH.

@izionoriuHe 3Ha4eHHsI 0011y MOBHUHHO IOJISTaTH Yy MOMOBHEHHI PI3HOMAaHITHUX BUTPAT OpPraHizMy
miJ 4Yac TpeHyBaJbHHUX 3aHATh. KamopiiiHicTh 00igy MOBMHHA ckjiamaTu npuOmmsHo 35% mno60Boi
KajopiiHocTi Txi. Kanopiitnicte Beuepi — 25%. ACOPTUMEHT MpPOAYKTIB TOBHUHEH BiANOBIAATH
B1IHOBJIEHHIO TKaHbOBUX OUIKIB 1 MOMOBHEHHIO B OpPraHi3Mi BYTJIEBOJAHHUX 3amaciB. Y BEUYEPIO JOIIBHO
BKJIFOYaTH CUp 1 BHUpPOOM 3 HbOro, pubOHi Omona, kami. He ciin yXuBaTH NPOJIYKTH OLIKOBOTO
MOXOJDKEHHSI, SIKi JIOBI'O 3aTPUMYIOThCS Y IITYHKY. [licist Bedepi - mepen CHOM peKOMEHAYEThCS CKIISTHKA
Ke(dipy, KUCIOMOJIOUHOTO MPOAYKTY, L0 € JOJATKOBUM JIXKEPEIOM OUIKIB, AKi CHPUAIOTH IPUCKOPEHHIO
npoleciB BigHOBIeHHS. Lle mominmiye TpaBiaeHHs, 60 MIKpOOpraHi3aMM IIJTyHKA, KUIIKOBUKA CIPUSIOTH
PO3BUTKY XBOPOOOTBOPHHUX 1 THUIIOCTHUX MIKpOOIB.

[TpuitoM i’k1 HEOOXIAHO MPHUCTOCYBATH /0 PEXKHUMY TPEHYBaHb Tak, 1100 BiJi MOMEHTY OCHOBHOI'O
npuioMy ki 10 TPEHYBaHHS NMPOXOAMIO He MeHII 1,5-2 roaunu. Lle BUMOra B OCHOBHOMY BiJIHOCHUTBCS
70 BHJIB CHOPTY, 3B'SI3aHUMHU 3 BEJIMKMMH TPUBAIMMM HABAaHTAKEHHSAMHU - JMKI, MapadoH. Jlns
IIBUJIKICHO—CHJIOBHX BHJIIB CIIOPTY Il Yac MOBMHEH OyTW He MEHUIMM 3 rojauH. Pexxum xapuyBaHHS
CIIOPTCMEHIB 11 3MEHIIICHHS Bard TOBWHEH 3a0e3mneuyBatu BTpaTy Baru (1-3kr) 3a 1-2 mobwu. lle,
HacaMmIiepes, Moxxe OyTH JOCATHYTO OOMEXEHHSM KaJOpiMHOCTI palioHy 1 3MEHIIEHHSIM BMICTY B HbOMY
BYTJIEBO/IIB, COJIEH, BOJIM IIPU 30€peKeHH1 BITHOCHO BEJIMKOI KUJIBKOCTI O1JIKa.

Jns 3a0e3neueHHs] CIIOPTCMEHIB ONTHMAJIbHUM XapuyBaHHSM BKpail HEOOXiHUM € po3poOka
CreIiai30BaHuX MPOAYKTIB, ONIOJ 1 pallioHIB, sIKI HAHOUIBIIO MIPOI0 BIAMOBITAIOTH OCOOIHBOCTIIM
notpe0 opraHizmMa CHOpTCMEHa B XapuOBHX PEUOBMHAX 1 eHeprii. Bcl mpoyKkTu Xxap4ayBaHHS AUISATH HA 6
OCHOBHHX TPYII, SIKI KOPUCHI MPHU CKJIaJaHHI MEHIO 1 BUOOP1 MPOAYKTIB 1 OJIt0 BIAMOBITHO A0 MOTPEO
CIIOPTCMEHIB: MOJIOYHI, CUPHI, KUCIIOMOJIOUHI MPOAYKTH (CUp, Kedip, HOTYypT, M'sicOo NTaxiB, puod, sSius i
MIPOJYKTH BUTOTOBJIEH] 3 HUX, OOPOIIHO, XJ11000yI04H1 BUpOOH, KPYIIH, IyKOP, MaKapOHHU, KOHAUTEPCHKI
BUPOOM, KapTOIUIA, XKHUPH, OBOUl, (QPYKTH Ta ATOA), SKi € TOJOBHUMH JKEpETaMu MOBHOLIHHHUX
TBAapUHHUX O11KiB. BOHM MICTITh ONTUMaNbHUN HaOip aMIHOKHCIOT 1 CiayXaTb A MOOYIOBH 1
BITHOBJICHHS OCHOBHHMX CTPYKTyp Tina. OBodi Ta (QpPyKTH € HaWBaKIMBIIIUMH MOCTayalbHUKAMHU



BiTaMiHIiB A, P, rpynu B, miHepanbHuX comnei, psmy MikpoeneMmeHTIB. [lyxe Ba)KJIHMBOIO BIIACTHBICTIO
OBOUIB € iXHS 3JJaTHICTh 3HAYHO 301IBIITYBATH CEKPEIliI0 TPABHUX COKIB 1 MiJCHIIIOBATH IXHIO (DEPMEHTHY
aKTUBHICTh. M'AcHI 1 puOHi 61110712 Kpallle 3aCBOIOIOTHCS OPTaHi3MOM SKIIO iX Y>)KUBAaTH 3 OBOUAMH.

Bimomo, mio parfioHaJIbHE XapuyyBaHHS MOXKE€ OYTH JOCATHYTO TUIBKHM TPH JOCTATHIM PO3MAiTOCTI
MPOAYKTIB 1 MPaBHJILHOMY IXHBOMY crioiy4deHHi. [lepepaxoBaHi MPOIYKTH IOMOBHIOIOTH OJUH OJHOTO,
3a0€31evyl0Th OpPraHi3M HEOOX1THUMHU MaTepiajlaMu Il TOOYIOBH 1 BIIHOBIICHHSI CTPYKTYP JIFOJCHKOTO
TiJa, MOCTayar0Th HOro MOTPiOHOIO KUIBKICTIO €HEeprii, a TakoX pEeYyOBHMHAMH, IO OepyTh ydacTb y
perymsiii Gi310J0TiYHUX MPOIECIB - BITaMIHAMH 1 MiKpOEJIEMEHTaMHU.

Parion cnoprcMeHa MOBMHEH BKJIIOYATH MPOAYKTH BCIX BKa3aHHX TPy, 0COOIMBO MOJOYHI 1 M'ACHI,
KOTp1 € HOCISIMU TIOBHOIIIHHOTO Oi1Ka. PEeKOMEHTyeThCsl BKIIIOYATH Y Xap4uyBaHHS B JOCTATHIN KiJIBKOCTI
0BOYi 1 ()PYKTH, IO JIETKO 3aCBOIOIOTHCA, @ TAKOXK MOCTAYaIOTh OPTaHi3M BYIJIEBOJAMHU, MiHEPATIbHUMH
pEYOBUHAMH 1 ACIKUMH BiTaMiHaMH, MTOJIHEHACHYCH] )KUPHI KUCIIOT

ITPAKTUYHA POBOTA Ne 12.

Tema: KinemaTuka xoap0m Ta 0iry, OioqmHamMika nepecyBaHHsl HA BeJIOCHIIe[li Ta NMPHU NJIABAHHI
BiomexaniuHa cTpykTypa (pi3sHUHMX BIPAB Ta eHEPrOBUTPATH CHOPTCMEHIB.
Merta: OnanyBaTu METOZaMU aHAJ3y KIHEMAaTHUKU XOTbOM Ta Oiry, Tornorpadgiero, MpaLo0yux MsI3iB.
Oo6aagnanus: rpadivni MaTepianm Xoap0H Ta 6iry, Tonorpadis MpamoYuX Ms3iB, MIaBATbHUN OaceliH,
TEPMOMETD.
1. TEOPETUYHA YACTUHA
1. o xapakTepHo As XoAbOU Ta Oiry, siki ix ¢a3u Ta mo3u?
2. SIxi M's31 Tyiry0a, HIr IPaIoTh PH X01601, TUIaBaHHI?
3. 1o take yucno dpyna, skuii HOro 3MicCT, K HOro oOpaxyBaTu?
4. SIKi cu BUKJIMKAIOTh 0OCPTABHHN PYX BEIIOCHIICIA Ta IO € JHYKEPEJIOM PYIIIHHOT CHIIM CIOPTCMEHA
5. SIxi ocobamBOCTI poOOYOT 103K BEIOCUTISUCTA?
6. Sk BrMBae MOPQOTHUI CIIOPTCMEHA HA HOTO CIIOPTUBHI PE3YJIbTaTH?
7. SIxi GioXiMiYHI 3MiHM BIUIMBAIOTh HAa OpraHi3M CIIOpPTCMEHa?
8. Oxapaktepu3yBaTH rpeOKOBi pyXH rpeOIIiB.
9. SIxi 0coOMMBOCTI TEXHIKH IJIaBaHHs Opacom, KpoJieM, TUTaBaHs Ha CIIUHI, CIOCOOOM «1eb(hiHy
10. SIxi Mmopdosoriuai 0COOTUBOCTI OpraHi3zMy, HOro MOP(QOTHUIIH, BAXKIIUBI Y TJIaBaHHI
11. I1lo Take OCHOBHHIA OOMiH PEYOBHH, sIK oro BuzHauuTh st xkiHok (OOXK) i wonosikis (OOY)?
12. OxapakTepusyBaTtu Tabnuiro ['appica-beHeaukTa Ta M0 MOKHA BU3SHAYUTH 32 popMmyiioro Puma?
13. Ckinbku Tpym CHOPTY BUAUISIOTH B 3aJI€KHOCTI Bl BUTPAT €HEPrii?
14. Bix KuX MOKa3HUKIB 3aJI€KUTh OCHOBHUI OOMIH pEYOBHH Ta 5IKi 010XIMIYHI OCOOJIMBOCTI OpraHi3MiB
CHOPTCMEHIB, III0 CTELIaNi3yIOThCS Y MJIaBaHHI?

2. NIPAKTUYHA YACTHHA.

3aBaannsa 1. 3amanroBaTy, MpoaHaIi3yBaTH MOCIIIOBHICTh KPOKYIOUOT JTIOAUHU

3aBaannsa 2. 300pa3uTH M's31 TYTyOa i HIT SIKi IPAIIOIOTh TPU X01601

3aBaannsa 3. BupaxyBaTH BHCOTY 3arajbHOro I€HTpa Mac BJacHOro Tia Ta yucio Ppyna, sKIIo
IIBUJIKICTH 3 M/C.

3aBaanna 4. OxapakrepusyBaTH O10XiMiUHI 3MiHHM, L0 BIUIMBAIOTh Ha pPeE3yJIbTATUBHICTH PYXIB
BEJIOCHTIETUCTA.

3aBaanns 5. CxiacTi TabIUII0 OCOOIMBOCTEHN TEXHIK IJIaBaHHS

3aBaanns 6. Cxiacti TabIUIF0 MOP(OTHITIB CIOPTCMEHIB, SIKi BIUIMBAIOTh Ha CIIOPTUBHI pPe3yJIbTaTh
3aBaanusa 7. Po3paxyBaTu BinacHMH OCHOBHMH OOMiH 3a ¢opmynoro [lpeiiepa, MOpiBHIBIIK HOro 3
nanuMu Tabnwui ["appica Ta beneaukra.

3aBaannsa 8. Po3paxyBaTu NOpOLEHT BiAXWIEHHS Puma ocHOBHOro OOMiHY Bii HOpMH 1 3poOUTH
BHUCHOBKH IPO BJIACHUM CTaH OOMIHY PEUOBUH

3aBaannsa 9. OxapaxkTepu3yBaTH 0COOIMBOCTI Xap4uyBaHHs CIIOPTCMEHIB



SAKVIIOYEHHA

Baxnuicth OlomexaHiku y i HAyKOBOMY, MPAKTUYHOMY 3HAYEHHI MiAKPECIIOETHCS 1CTOpI€rO i
BUHUKHEHHS Ta PO3BUTKY — BiJl QHTUYHOTO 4Yacy 10 cydacHOcTi. DakTHYHO [e po3nin (i3ukw,
IPUCTOCOBAHUM ISl BHMBYEHHS MEXAHIYHUX BIIACTUBOCTEH MKHUBHX OO€KTIB, 30KpeMa JIIOAMHU.
biomexanika — e po3ain 6i0¢i3uKH PO PyXu JIOAMHU Yy PI3HUX YMOBaxX — MOOYTOBUX, BUPOOHHYUX,
CIOPTUBHUX, JOCIKYIOUM IpU IbOMY OlOMEXaHIKy AMXaJbHOIO amapara — HWOro elacTUYHUil Ta
HEENIACTUYHHHA OTip, AUHAMIKY TUXaJIbHHUX PYyXiB, KDOBOHOCHOI CUCTEMH — MPYXKHI BIACTHBOCTI CYAHH,
cepus — remMoauHamika. Pe3ynbraTtu JOCHIKEHb 3aCTOCOBYIOTH B PI3HUX Taiy3sx 3HaHb — (i3ionoris
TpyJa Ta CHOPTY, BiiicbKOBa Ta KJiHIYHA MEIMLIMHA, 30KpeMa y HEBPOJIOTii, OPTOMH/II, TPaBMAaTOJIOT],
NPOTE3yBaHHI, IPU CTBOPEHHI IITYYHUX MS31B, CYTJI001B, KICTSKA.

BuBuenHs 6GiomexaHIkU (PI3UYHUX BIPAB 1 CIIOPTUBHUX PYXIB CIIPUSE PO3KPUTTIO OCHOB MaliCTEpHOCTI
Ta po3poOIll HAyKOBO OOOCHOBAHOI CHUCTEMHU TPEHYBaHb. Pe3ynpTaTu NOCHIKEHb BHUKOPHCTOBYIOTHCS
pU KOHCTPYKTYBaHHI IPOTE3HO-OPTONEAMYHUX MPUCTPOSIX, BHUKOPUCTOBYIOTHCS TPU MPOCKTYBaHHI
TEeXHIYHUX CHCTeM, 0OekTiB. Hampukiaz cTBOpeHO amapar Juisd IITYYHOTO KPOBOOOITY Ta JUXaHHS —
“mryuHe cepue-neredi”’. lle 06’ennye 6iomexaHniky 3 0ioHiIKO0. BoHa Mexye Mix 6ioJoTi€r0, (i3UKOIO,
XiMi€r0, KHOEPHETUKOIO 1 TEXHIKOIO — IHKEHEPHUMHU HayKaMH: €JIeKTPOHIKa, HaBiraris..

CyuacHa OlomexaHiKa BUKOPHUCTOBYE pPI3HOMAHITHI METOAU JOCHIPKEHb 1 BIAMOBIIHI TNPUIIAIH,
o0JlaJiHaHHA: TPUCKOpPEHa KiHO3MOMKa, IuKiIorpadis, kuMouukiaorpadis ta iHmi meronu. Lupoko
BUKOPHUCTOBYIOTHCSI MEXaHOTPOHH, JATUMKHU KYTOBUX MEPEMIIIEHb, OTIOPHI IWHAMOrpadu Ui peecTparii
MEXaHIYHUX BEJIMYMH — IIBUAKICTH JIiHIIIHA Ta KyTOBa, NMPUCKOPEHHA JiHIMHI Ta obOepTanbHi. L{um
BUPIIIYKThCSI OCHOBHA 3ajjaua OloMeXaHlyl — CTBOPEHHS KapTUHHU MII0YMX CWJI 32 KIHEMaTUYHUMHU
XapakTepucTUKaMu pyxiB.Lle 1ae MOXIIMBICTD OLIHUTH €KOHPMIUHICTh PYXiB, CTYIIHb BUKOPUCTAHHS K
30BHINIHIX, TaK 1 MS30BUX CHJI 1 pOOUTH BUCHOBKHU TPO MEXaHI3MH KOOPWHAIIT Ta perymsiii pyxis. [Hie
BaXJIUBE 11 3aBIaHHS — JOCTIKEHHS OKPEMHUX MOJIOXKEHb Tijla, KOJM HEOOX1JTHO BH3HAUUTH CTATHYHI
MOMEHTH, pO3TalllyBaHHS 3arajbHOro IIEHTpa Baru Tijla MO BIJHOLIEHHIO JI0 OMOPH, CTYIIHb CTIMKOCTI
Tija y IEBHOMY HOT0 MOJIOKEHH] B 3aJIe)KHOCTI BiJ] B3a€EMO/Iii BHYTPIIIHIX Ta 30BHILIHIX CHJI.

Jlani mpo CTPYKTYpy 1 MeXaHI3MH YIpaBIiHHSA JKUBUMHU KIHEMaTMYHUMHU JIaHKaMu 3 OaraTbMma
CTYNEHSMHU CBOOO/H, K HANPHUKIAL pyKa, sika Ma€e 33 CTyneHs cBOOOH, CTAaIX OCHOBOIO JJISi CTBOPEHHS
MaHINyJasTopa — IITy4YHa pykKa, poOoTiB. JlaH1 JOCHiIKeHb PO CTaH PyXiB KPOBOOOITY CTaJId OCHOBOIO
JUIs HOBITHIX HAIPSIMIB Y MeIUIMHI — OanicTokapaiorpadis, tTuHaMokapaiorpadis, ki BAKOPUCTOBYIOTb



y IUarHOCTHIN JJIs TIOKa3aHb OIepalliii Ha cepili, CylnHax, JereHsx. Bei cydacHi maHi Mpo JOCATHEHHS
Ol0OMEXaHIKM BaXXJIMBI JIJIs1 MPAKTHYHOI, podeciitHOT AisSTTbHOCTI BUKJIa1a4iB, TPEHEPIB, Y iX HaBYAJIbHO-
BUXOBHIH IIsIIIBHOCTI.
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ATmapaTypHi KOMIUIEKCH
AdinHi KOOpaIUHATH

b
banancosuii 06MiH
BeskonTakTHI MeTOIU
biokibepHeTHKa
bionanku
biomexanika
BEJIMKHX CYTJI001B
JMXAJIBHOTO anapaTa
3aBJIaHHS
KpOBOOOITry
JFOTMHU
MenYHa
METOIH HOCIIKEHHS
HanpsiIMHU TOCI1IKEHb
HOPMAaJIBHOI X0J1b0U
HpUKJIaaHa
Xoa60u
00€KT BUBUCHHS
NaTOJIOTIYHOI XOTHOH
peaMeT BUBYEHHS
CKEJICTHUX TPaBM
CIIOPTY
CTOIH
cydacHa
¢bi3MYHMX BIpaB
XapaKTepUCTHKa
xpebTa
bararoBapiaHTHICTb
bioguHamiuHI XapaKTepUCTUKU
biokiHeMaTH4HI XapaKTEePUCTHKH
bionanku
biomexaHiuHa cTpyKTypa
biomexaHiuHI XapaKTepUCTUKHU
biopeonoris
biiok-cxema

B

Bapianiiinuit npuHun
Bexkrtop

Benobon

Benocumnen
Benocnopr

BumiproBaiibHi pucTpoi
Butpusanicts

Bineo

Boani Buau cnopty
Boannii criopt

Broma

23
21

95
95
21

82
23
37

106
23
14
23
10
36
19
12, 20, 103
19
19
14
13,31
20
36
20
12
10
36
10
36
14
36
14
14
21
36
81
86
85
38
104
38
20
24

81
24,37
94
94
94



r
I'eomerpist mac 12, 33

pyxiB 81

I'unoctudpoigna nponopuis 96

I'omeocTasic

['oniomerpu
I'opu3oHTaIbHA ILIOIIMHA
['pannyHa MBUAKICTH

['pynu cnopty

A

JaTunk

JlaT4nKy TOTEHITIOMETPUYHI
Junamomerpust

JlexapToBi KOOpIMHATH
Hedopmartis cucremu

E
Enexrpoentedanorpadis
Enextpokapaiorpadis
EnextpomexaHiuHi MeTOIH
Enextpomiorpadis
Enextpom’sizorpadist

Enextporen3omunamorpadis

Enexrpodiziomnoris
EHnockener moauHu

Edekr pyxy
EdexTuBHICTh TEXHIKH

3
3BOPOTHUH 3BSA30K
30BHIIIHIN CKENEeT

I
IuBapiaHTHICTB

21

24, 36
36

93
105

23
34
36
37
19

27,34, 35
27
33,34
27,35
27
25
36
36
13
101

14,21
36

81

[HCTpYMEHTATBHI METOIM KOHTPOIIO 23

IndpauepBoHa TexHika
Ixnorpadis

K
Kanopumertpis
Kapniorpadis
KinbkicTs iHQOpMarii
Kimonmkiorpadis
Kinesiosoriyai Mmeroau
Kinesiotepamis
Kinemartuka

pyxiB
Knacudikais TpeHaxepis
Kniniuna OiomexaHika

23
33,34

34
34,35
84
13, 33
33
21
38
38
104
36

Kniniuna enexrpomiorpadis

KoedirieHnT ¢hi3naHO aKTHUBHOCTI

KomimiekcHe niaBanHs
KonrakTai metonu
Koopaunaru

JI

JlazepHa TexHiKa
Jhxi

JlikyBasbHi BIIpaBu
JIOKOMOTOpHI pyxu
Jloxomortii
JlokoMotIii 0 IuHI

M

MarepianpHa TOuKa

MexaHiuHi pyxu

Mexaniunuit pyx

Miortonorpadis

MojenbH1 TOKa3HUKH
XapaKTePUCTHKH

Motopuka

H

HarypHue monentoBaHHs
Hesapiamiitauii npuHIIIT
HerenTpormist

Henpsima kanopumeTpust

(0
O0nacTh BUBYEHHS
OO0’ eKT mi3HAHHSA
OnToreHes
Onrumizailis XoTs0u
Opranizauis pyxiB
OcHOBHa CTilKa
OcHOBHUI 00OMIH
pEYOBUH
Oco0auBICTh TEXHIKH

11

[InaBanust Opacom
nenb(iHoM
KpoJem
Ha CIIHHI

IloBeninka

IToaeniHKOBHMII aKT

[Tonorpadis

[TomomeTpis

[TokazoBi BripaBu

ITomroc

[Toctynart BubGopy
JIOTIOBHCHHS

36
106
97
23
37

23
99
87
38
33, 102
13

85
21
85
27
81, 83
81, 83
21

82

81

81, 88
35, 105

10

10

86

91

14

36

35

35, 105, 106
101

95
96
96
96
38
102
33
36
88
37
89
89



[TpuHIIMIT MOAETIOBAHHS
[Ipouiec HaBYaHHA pyxam
[IpsiMa kasopumeTpust

P

Pamioizororn
PanioTenemerpis
Pamninna 3iiomka
PartioHaIpHICTD TEXHIKH

(hi3uYHUX BIpaB

Peabimiraris
Pexymnepartist eneprii
Pecunres

Po6ounii epexr
Pyxu Ha micui
PyxoBa ¢yHKIis
PyxoBe ymiHHA
PyxoBuii o6pa3
Pyxogi nii

PyxoBi 3anaui
PyxoBi 3116HOCTI
PyxoBi MOIIHBOCTI
PyxoBi ymiHHA

C

CaruTtanpHa IUIONIMHA

CucremHuuii anais

Ckener

ComaromeTpus

CnoptuBHa 06/1apOBaHICTh
TEeXHIKa
craburorpama

Crabinorpadgis

Crabinomerpis

CraTtuuHi MOJT0KEHHS

CToMIIeHHS TP BETOTOHKAX

CrpykTypa cucremMu

T
Tabmuus ["apica-benenukra
TenzonaTunku

89
100
105

23
23
30
100
103
21
92
97, 98
89
102
85
21
31
86
86
21
86
86

36
13
36
31
84
81, 103
26
26, 34
36
36
95
104

106
24

Tenzopesucropu
Teopist CTPYKTYpHOCTI
Texnika (i3u4HUX BIIpaB
TexHiuHa MACTEPHICTH
TexHiuHa MaliCTEPHICTD
I ArOTOBKA

Texuiuni 3aco0u
Tunu koHCTUTYIIT

pyxiB
Tomorpadis koM 10oTepHa

Tpenaxepu

y

YapTpazaykoBe o0aHaHHS
VYIbTpa3ByKOBE OOCTEKECHHS
VYnpaBiaiHHA pyXaMu

D
®di3nvHa aKTUBHICTh
Di3nyHe MOAEITIOBAHHSA
®di3nuHe BUXOBAaHHS
HaBaHTa)KCHHS
®Di3UYHHIA PO3BUTOK
®di3uyHI BIIpaBU
3MarajbHi
®diorenes
®opmyna Puna
Hperiepa
doTorpaMMmeTpus
@poHTaIbHA IJTIONIMHA

X
XapuyBaHHS TUTaBIIIB
CIIOPTCMEHIB

11|
Huknorpammerpis
Huknorpadis

Y
Yucno Opyna

24

100

103

22,100

22, 100
22
101
96
38
32

101, 103

23
23
13,35

196
82
86, 87, 106
22
22
87
87
86
107
106
32

97
107

13, 33
12,32, 33

93
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