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MOJIE/TFOBAHHSI BIOAMHAMIUHOI CTPYKTYPY PYXIB BOJIEVIBOJIICTOK
ITP1 BUKOHAHHI ITEPEOJAYI M’'SIUA IBOMA PYKAMM 3HU3Y

Y cmammi npeocmasneni pesynomamu eusuenHs OIOMeXAHIMHUX XAPAKMEPUCMUK ONOPHUX
peakyitl mina 8oneubonicmox npu GUKOHAHHI nepedaui m’ssya 0goma pykamu 3xu3y. I1o6yoosaro
epagiuni mooeni OioOUHAMIYHOT CMPYKMYpU pyXie G0aeuboNiCmOoK pI3HO20 12p08020 aMniyd.
JlosedeHo, wjo yum suuge CnOpmueHa MalcmepHicmv 801etO0oNICmOoK, mum Oilbuie 3HAYeHHS
CUNOB8UX NOKA3HUKIE ONOPHUX PeaKyill | MeHW Uil Yac UKOHAHHS i2D0B020 NPUTIOMY.

Mema. Busnauyumu ocobnugocmi 6io0unamiunoi cmpykmypu pyxie onetbonicmox po3psaoy
KMC ma I po3psady npu suxonanni nepedaui m’sua 0860Ma pyKamu 3Hu3y.

Memoodonozia. /[nsa oocaeHeHHA yineil 00CNIONHCeHHA OYI0 UKOPUCMAHO MeopemudHi ma
eMNIPUYHI MEMOOU: NOPIGHANHS, Y3a2ANbHEHH, MEeH300UHAMOMEmPIs, MOOETO8AHHS Md MAmeMamuiHoO-
cmamucmuyHi Memoou.

Haykoea noeuszna. Busnaueno ocobnusocmi 0ioOunamiunoi cmpykmypu pyxieé npu
BUKOHAHHI nepedayi M 'aua 080Md PYKAMU 3HU3Y 80NelO0NICMKAMU 8 3aN1eHCHOCHI 8I0 CROPMUBHO20
pOo3psoy.

Bucnoeku. [Ipu suxonanwi gonetibonicmxkamu nepedavi M’a4a 080Ma pyKamu 3HU3Y 8U3HA-
YeHO, W0 3 NIOGUUEHHAM CNOPMUBHOI K8ANIQikayii 3Hauentsi OI0OUHAMIMHUX NOKA3ZHUKIG 30iTbuULy-
€MbCA, A YACOBUX NOKASHUKIE 3MEHULYTOMbCAL.

3a 0anumu KopenAYyitiHo20 aHanizy 8CMAHOBNIEHO, U0 MIJIC 3aPeECmpPO8AHUMU NOKAZHUKAMU
v eonetibonicmox pospady KMC ma I po3pady eusasneno 143 ma 205 snHauumux 83aemo38 ’s3Ki6
6i0n06ioHo. B pezynemami xopensyiiinozo ananizy nobyoosano epagiuni mooeni 6i00uHamivHoi
CMPYKMypu pyxie 801eib0nicmoK 07 KOWCHO20 CHOpmMueHoz2o pospady. Hailbinbuia xinexicme
SHAYUMUX 83AEMO38 'A3Ki8 nokasHukis y eonetibonicmoxk KMC — ye makcumaivHa cuna 8ioutmosx)-
8AHH5 8IOHOCHO 8EPMUKANLHOI OCT MA MAKCUMANIbHE 3HAYEHHS 8ePMUKATLHUX CKNAO08UX ONOPHUX
peakyiil. Y eoneiibonicmox I po3pady — vac niocioy.

Hasgnicmos abo iocymHicme 63a€M038 'S13KI6 MIJIC OKDEMUMU NOKA3HUKAMU Oi00UHAMIYHOT
CMpYKmMypu 6nnueac Ha Gubip mpeHy8anvHux 3acodis, o 3acmoco8yiomscs Oiisl YOOCKOHANIEHHS
MpeHy8anbHo20 npoyecy ma Memooie KoHmponto. Biocymuicme 3nauumux 63aemo038 ’a3Kie
NpUNycKae NOULyK 3acobié HanpagneHo2o GnIuGy, HAAGHIiCMb — O003GOJAE GUKOPUCMAHHA GNPAG
inmezposanozo xapaxmepy. Y pesynomami 00cniodceHHs GU3HAYEHO, WO 3HAYYWICMb OKPeMUX
NOKA3HUKI@ OIOOUHAMIYHOI CMpYKmypu y e@ekmugHOCmi GUKOHAHHA MeXHIYHO20 NPUtiomy,
BMIHIOEMbCSL 8 3ANEHCHOCMI 8I0 CNOPMUBHOI MAUCMEPHOCMI GONeUbONICMOK, W0 GION0BIOHO
M08 'A3AHO 3 0COONUBOCMAMU (POPMYBAHHS IX PYXOBOI HABUUKU.
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BIOMEXAHIYHI, ITEJATOITYHI, MEIVKO-BIOJTIOITYHI TA ITCUXOJIOTTYHI ACITEKTU
PISUYHOI'O BUXOBAHHJ TA CIIOPTY

Takum yuHoM MOOJCHA 3a3HAYUMY, WO OIOOUHAMIYHA CMPYKMYpA pYXi6 Npu GUKOHAHHI
nepeoayi M’sua 060oMa pyKamu 3Hu3y 80aet6onicmok pizHoi keanigixayii mae ceoi ocobnusocmi. I3
3POCMAHHAM PIGHA CNOPMUGHOI MaiicmepHOCmi HA nepuie Micys 8uUX00SAMb CUNO8I NOKA3HUKU.
I1obyoosani epagpiuni mooeni GioOUHaAMIYHOT CIMPYKMYPU PYXI8 MOJICHA 88ANCAMU eMATOHHUMU OJI5L
sonetibonicmok po3psoy KMC ma I po3psady. Ompumani 0ani, ujo 6azyromocsa Ha 8UAGIeHI 3aKOHO-
MipHOCmEl payioHanvbHoi opeanizayii 6io0uUHaMiuHoi cmMpYyKmypu pyxosux Oill, 00380JSAH0Mb
aHanizysamu ma yOOCKOHAN08AMU pi6eHb Ni020MOBNIeHOCmi 801etiO0NICMOK.

Ilepcnekmueu nooanbux po36iookK 3 oKpecieHol meMamuxy nojsiearoms y no0aibuiomy
oocnioxcerHi OIOOUHAMIYHOI CMPYKMYPU pYXi8 CHOPMCMEHOK ) 601eliboni 8 3aneicHocmi 6io
BUKOHAHHS MEXHIYHUX NPUTIOMIB.

Knwuoei croea: bioounamivna cmpykmypa, 8onetibonicmiu, nepedaida m ayd.

IMocTanoBka npo6Jsemu. [Tporiec mi3HaHHA, MOOYAOBU Ta OLIHKK PYXOBUX [iil MONsArae y MOAEIbHOMY
ySIBJICHHI TIPO 00’ €KT fociikeHHs. B Teopii ciopTy MoiemoBaHHs TEXHIKM BIIPaB € TIPOLIECOM BioOpakeHHS Ta
YSIBJICHHS PyXOBOT [Iif CIOPTCMEHa, a TAKOX MPOLIECY BUPILIEHHS 3HAHHS PO PyXH AJIsl BUSBJICHHS ITPOCTOPOBUX,
YacoOBMX Ta CHJIOBMX TapameTpiB. [ BHUpIlIeHHS pyXOBOTO 3aBIAaHHS CKIIANA€ThCS KOMIIJIEKC HOPMATHBHUX,
MICUXOJIOTUHUX, Oi0MeXaHIYHUX, (Pi3i0NOriYHUX Ta iHIIKUX MOoeNei.

MonentoBaHHS OioUHAMITHOT CTPYKTYpH pyxiB 3a TOTIOMOTOI0 METOiB OiOMEXaHiK¥M HaTae MOXKIIUBICTh
BHU3HAYMTH HaliBaxJImBiLIi CprKTyle 3aKOHOMlpHOCT1 PYyXy CHOPTCMEHIB Ta OTpUMaTH 00’ €KTUBHY iH(opMaLito
II0JI0 CTPYKTYPH, AKa pean13ye pi3HI pyXOBi 3aBIaHHS, 110 MOXKe OyTH B3STO 32 OCHOBY TIpH po3po6u1 Ta miadopi
crieliajJbHUX BMpaB AKi CIPUATUMYTh €(peKTHUBHIl MiArOTOBLI CIIOPTCMEHIB B 00paHoMy BUIi criopty [1, 2].

Axmyanvricme pobomu. AHani3 6i0IMHAMIYHOT CTPYKTYPH PyXiB PU BUKOHAHHI TEXHIYHUX MPUHOMIB rpH
3 BUKOPHUCTAHHSIM 3HaHb MPO 3aKOHOMIPHOCTI KePYBaHHS pyXaMHU CIpUsi€ MPUCKOPEHHIO AKOCTI MiIrOTOBKH
cnopTCMeHiB Ta ix YZIOCKOHAIIEHHIO. [TobynoBa Moneneil OiomMHAMIYHMX PYyXiB CMOPTCMEHIB € CKJIaIOBOIO
JOCITIAKEHHS! KUTbKICHUX Ta SIKICHUX XapaKTepUCTHK iX PyXOBOTO anapary Ta 3pa3KiB BUKOHAHHS TEXHIYHUX Mii.

OTxe, TocTae Hpo6neMa 00’ekTHBI3aLii OioMeXaHIYHUX XapaKTEpPUCTHUK PyXOBWX Mili, 0 BMBYAIOThH Ta
YIIOCKOHAIOIOTh, BHOIp palliOHaJbHUX BapiaHTiB TEXHiKM BMpaB AJsl PO3pOOKM Ha iX OCHOBI €TalIOHHHMX
rapaMeTpiB TeXHIYHUX MPUHOMIB .

AHaJIi3 OCTaHHIX OOCTiTKeHb i nyﬁﬂikauiﬁ. I[ocniﬂnceﬁﬁﬂ 3 BUKOPHCTaHHAM MeTOIiB OioMexaHiku
BUAIJISIIOTH TaKi OCHOBHI MOJIeJi CTIOPTMBHOI TEXHIKM K aHAJITHYHI, CTATUCTUYHI i lH)lI/IBl)lyaJ'[BHl bynb-sika 3
LMX MoJeNiel He Moke OyTH TOJIOBHOIO, Tak K y KOXKHOT MOJIEIi € CBOi MepeBaru ta HeoJiku. ToMy, BilMoBigHO
110 TTIOTped MpaKTUUHUX 3aBIaHb Oyne oOpaHa Ta 4M iHIIa MoJenb [5].

MeTton MOIIeNIOBaHHS TOBOIMTH, IO PO3pobiieHa NeBHA MOJENb TEXHIKH pyXiB HE € TOTOXHICTIO, aje €
BiTBOPEHHSM Yy BU3HAUHOMY MaciuTali IeBHUX BIACTUBOCTEH Ta € CIIPOIIEHHAM opuriHaiy [2, 3].

Jns po3poOiieHHst MoJelli MOTPIOHO pOo3yMiTH, IO SABJIAIOTH COOO0I0 ii CKIIAA0BI CTPYKTYPHUX €JIEMEHTIB,
BHU3HAYMTH CTIBBiTHOIIEHHS M)XK KOMITOHEHTAMH MOJielli. BakiimBUM eTarmoM MoJeNfoBaHHS € KiJIbKiCHa OIliHKa
napaMeTpiB q)yHKmOHyBaHH;I 00’ekTy. CriBBiAHOLIEHHS Mi MPOLIeCAaMU Ta KOMITIOHEHTAMU TaKOXK MOXYTb OyTH
TIpe/ICTaBJIeHi Y BUTIISAI MaTeMaTHaHOTO BUpasy [6].

KokHe nocnipkeHHs Ta mo0yn1oBa MOJIei MOPIiBHIOETHCA Y BiMOBITHOCTI 10 pealbHOTO 00’ €KTY MOJETi.
HoBy Mopenb MOKHa YCKJIQJAHWUTH CYTTEBUMM MPUITYILIEHHAMHU 3B’SI3KiB Ta KOMIIOHEHTIB, ab0 CHpPOCTUTH
BBEIEHHSIM MEHIII CYTTEBUX MPOLECIB (PYHKIIOHYyBaHHS.

Ornsn Mozeneit 0ioNMHAMIYHUX PYXiB 3 TOCITIIKEHHSAM KiJIbKICHUX XapaKTEepUCTHK PyXOBOTO amapary
CTIOPTCMEHIB i 3pa3KiB TEXHIKM BUKOHAHHS PyXOBUX [Iiif moTpeOye 00’ ekTHBi3awii OioMeXaHITHNX XapaKTepUCTHK
BIpaB, BUOOPY OLNTbII pallioHaTbHUX BapiaHTIB, [0 OyJe B3STO 32 OCHOBY JJISl pO3POOKH €TaIOHHUX MapaMeTpiB
TeXHIKM BUKOHaHHSA. Taki 1aHi MOKHa BUKOPHCTOBYBATH Tl Yac OMEPaTUBHOTO MEAaroriqyHOro KOHTPOJO IS
MOPIBHAHHA PYXiB 3 €TAIOHHUMU MOJIEIAMHU [3, 4].

Mema. BwsHauuTH 0COONMBOCTI OioAMHAMIUHOI CTPYKTYpH pyxiB Boneitbomictok po3psmy KMC Ta
I po3psiny npu BUKOHaHHI Nepeadi M’siya JBoMa PyKamu 3HU3Y.

Memooonoeis. Jlns nocArHeHHS Wiielt JociiKeHHs 0yJI0 BUKOPUCTAaHO TEOPETUYHI Ta eMmpmHl METOMH:
MOPIBHAHHSA, y3araJbHEHHs, TEH30ANHAMOMETPisl, MOAENIOBaHHs Ta MaTeMaTHYHO-CTaTUCTUYHI METOIU.

Hayxosa nosusna. BuzHaueHO 0coONMBOCTI Oi0qMHAMIYHOT CTPYKTYPH PYXiB NpH BUKOHAHHI TNepeaadi
M’si4a IBOMa pyKaMUy 3HU3Y BOJIEHOO0IICTKaMU B 3aJI€)KHOCTI Bi/l CHOPTUBHOTO PO3PSAY.

Pe3yabTaTu gociimkeHHsi. Y Bojeiooi nepesiaia M’si9a BiTHOCHUTBHCS JO TEXHIKH BOJOMIHHSA M’sdeM,
nepenaya IBOMA PyKaMH 3HU3Y — LilecnipsiMOBaHa Jis, 110 MOB’s3aHa 3 MPUHOMOM M’sya i nepeHanpaBeHHIM
Horo iHIIOMY TpaBIO VIS MOJABIINX aTaKylounx niii komanan. TexHika BUKOHaHHS nepez[aql M’s4a BOMa
pyKamMM 3HH3Y: HOTH 3irHYTi B KOJIHHUX I TOMIJIKOBOCTOMHHUX CYrjo0ax, CTyIHI pO3TallloBaHi MapajesbHo,
BoJIeif0oicTKa CTOITh, CMMPAIOYNCh Ha BCIO CTYIHIO 3 TIEPEHOCOM BarM Tijla 3jerka BIEpend, TYJIyO Tpoxu
HaXWIEHUI BHepes, PyKH BUMPSAMIEHI, JIIKTI MaKCUMaJIbHO 30JMKeHI MiK co0oro, mepearsiivus 3BeAeHi Ta
3aikcoBaHi, KUCTi pa3oM. PyX BUKOHYETBHCS NHIIe B TUIEYOBUX CYIJ00ax, M sS4 MPUIMAEThCS Ha Mepearuivays
O6mmkye 1o Kucteit pyk [4].

VnockoHaneHHs TEXHIKM BUKOHAHHS Iependadae BUKOHAHHSA BOJIEHOOICTKaMU peKoMeHaallii TpeHepa,
110 3aCHOBaHI Ha 0T0 cy0’€KTMBHOMY CIPUIHATI Ta 3iCTaBJIEH] 3 €TAIOHHUMU MOKAa3HUKAaMU irpOBUX NPUIOMIB.
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EdexTuBHiCTh HaBYaHHSA Ta YOOCKOHAJEHHA CKJIAJHOKOOPOMHALIMHMX pYyXiB Yy BoJeii0oii 3ajeXuThb Bij
OTIepaTHBHOTO KOHTPOJIIO TPEHEPOM BUKOHAHHS TTOCTaBJICHHUX 3aBIaHb [1].

HocnimkeHHs 6i0AMHAMIYHOT CTPYKTYPH pyXiB MPY BUKOHAHHI Mepeaadi M’siua TBOMa pyKaMu 3HU3Y OyIo
MPOBENIEHO 3 BUKOPUCTAHHAM METOAY TEH30JMHAMOMETPIl 32 y4acTio BOJIEHOOINCTOK KaHAMAATIB B MalCTph
cnopty (KMC) ta I po3psiny koManau BUILoi Jiru Ykpainu «YHisepcuret-lLHIBCM», B mabopaTopii GiomexaHiku
HauionansHoro yHiBepcuteTy «YUepHiriBcbkuii komeriym» imeni T.I. IlleBuenka. TensoaunamorpadiaHuii MeToxn
peectpalii fuHaMorpadiyHUX XapakTepUCTUK PyXiB BUKOHYBABCS TUHAMOMETPUYHUM KOMIUIEKCOM «MOIyJby:
nrHamMomeTtpudHa roatdgopma [1/1-3A, yHiBepcambHa TiaTa MepeTBOpeHHs eneKTpuaHux curHaiis WAD-ADC
16-32, HOYTOYK 3i crielialbHUM MPOTrPaMHUM 3a0e3MeueHHSIM.

BukonanHs mepemadi Mm'sua IBOMa pyKamMH 3HW3Y 3[ilicHIoBaniocsi BouseiibormicTkamu po3psaay KMC
(rpatoTb B KoMaHIi 3 poku i Oinblie) HAa TEH30AMHAMOMETPidHIM mmiardopmi, B pelynbTaTi yoro OyJo
3apeecTpOBAHO Ta BU3HAYEHO CEpelNHi CHIIOBI MOKA3HUKHU: MaKCUMajbHa CHJa BiJIITOBXYBAaHHS BiIHOCHO
BepTHKAITBHOT OCi (F, max) 1869,814+531,78 H, MmakcumanbsHOT cuu BiTHOCHO cariTabHOT (Fx max) 1 PpoHTATBHOT
(Fy max) oceit — 65,32+2,03 H i 67,02+22,74 H, mMakcuMajbHe 3Ha4€HHs BEPTHKaJIbHUX CKJIAJOBHX OMOPHUX
peaktiif (F max) — 1881,16£531,21 H, criiBBiTHOMIEHHS] MaKCUMaJILHOTO 3HAYCHHS CHJIOBHUX IMOKA3HUKIB OTIOPHUX
peakxiiii 1o Baru Tina cnopTcMeHKH (Fmax/P) — 2,69 +0,39. Benuunna rpanienta cunu (GRAD) cTaHOBUTH
7721,04+3682,74 H/c, a immymsey cwmu (1) — 132,11 +£11,13 He (tabm. 1).

[Tpu BUKOHaHHI Mepenayi M’d4ya IBOMa pyKaMu 3HU3Y BousielibonicTkamu | pospsay (rpatoTh B KOMaHi
meHme 3 pokiB) (F; max) — 1772,94+171,23 H, (Fx max) 1 (Fy max) — 59,1243,11 H i 37,12+3,21 H BignosinHo,
(F max) — 1773,84+171,15 H, (Fma/P) — 2,56+0,41. BenuuuHa rpanieHTa cuim cknagae 5620,29+2016,82 H/c, a
immynecy cunm — 104,98+23,34 He.

CepeqHbOCTaTUCTHYHI TOKa3HUKHM YaCOBUX XapaKTEPUCTHUK BUKOHAHHS Tepefadi M’sya ABOMAa pyKamMH
3am3y Boneidosictkamu KMC Ta [ po3psimy manu 3nadenns: 9ac migciay (Tps) — 0,21140,02 ta 0,312 0,13 ¢, vac
nocArHeHHS MakcuManbHOT CHIM (Tmax) — 0,231£0,059c¢ i 0,258+0,052 ¢, yac BiapuBYy TiNa Bia omopu
(Ty) = 0,121£0,051 ¢ i 0,091 +0,07 ¢, cymapHwMii yac BiqmToBXyBaHHS TiJia Bix omoph (TmaxtTo) — 0,345+0,109 ¢
i 0,354 +0,053 c, yac nonboty (Th) — 0,467+0,062 ¢ i 0,408 £0,081c, 3aranpHuii yac (Tsm) — 1,013£0,159 c i
1,071+0,139 ¢ BigmoBigHO.

Tabauya 1
CepeaHBOCTAaTHICTMYHI OioMexaHIYHI ITOKa3HUKM
OTIOPHMX peaxuiﬂf Ti’na B0JIEeNI00TicTOK
IIpM BUKOHAHHI ITepefavi M’'sT4ya IBOMAa pyKaMu 3HU3Y

Ne [TozHaueHHs On. Bimipis BoneiibomicTkn BoxneiibomicTkn
3/n XapaKTEPUCTUK pospsin KMC I po3pan

1 Fz max H 1869,81 +531,78 1772,94£171,23
2| Fxmax H 65,3242,03 59.12+3.11

3 Fy max H 67,02422,74 37,1243.21

4 F max H 1881,16+531,21 1773,84+171,15
5 Finax/P - 2,69 +£0,39 2,56+0,41

6 GRAD H/c 7721,04 +3682,74 5620,29+2016,82
7 | Hc 132,11 11,13 104,98+23,34
8 P - 6989,45+35,15 672,825+33,95
9 | Ty c 0,2110,02 0,312 +0,13
10 | Tiax c 0,231+0,059 0,258 £0,052
11 | T, c 0,12140,051 0,091 £0,07
12 | TmaxtTo c 0,345+0,109 0,354 0,053
13 | Ty c 0,467+0,062 0,408 +0,081
14 | Hiax M 0,146+0,059 0,102 +0,081
15 | Toum M 1,013+0,159 1,071 £0,139
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BIOMEXAHIYHI, IMEJATOITYHI, ME[IMKO-BIOJIOTTYHI TA TICUXOJIOITYHI ACITEKTU
PISUYHOI'O BUXOBAHHJ TA CIIOPTY

AHali3 OTpUMaHKUX CepeHbOCTAaTUCTUYHHUX NOKAa3HUKIB MIPU BUKOHAHHI BoJIei0oIicTKaM1 Tiepeiadi M’ s14a
JBOMa pyKam¥ 3HW3Y BHUSABHB, 110 Oi0AMHAMIYHI TOKa3HWKH OTIOPHUX PEaKLiii BUKOHAHHSA TEXHIYHOTO TIPUHOMY
y BoJeiibomictok po3psgy KMC Oinbmi Hik y Bojdeiibomictok I po3psamy. YacoBi cepeqHbOCTaTUCTUYHI
TOKa3HUKH Ta 3arajbHUil Yac BUKOHAHHSA TEXHIYHOTO NpuitoMy Oinbmmii y BoseitoomicTok I po3psmy.

J1ns nogansIioro MoJaetoBaHHs 010 IMHAMIYHOT CTPYKTYPH pyXiB BOJIEHO0ICTOK MPH BUKOHAHHI Tiepeayi
M’siya TBOMa pyKamMH 3HH3Y OYJIo MpOBeNeHO KOpeJsIUiiHWN aHami3 OTpUMaHWX TMOKa3HWKIB OiOMeXaHIYHMX
XapakTepucTHK. PaHroBuit po3noaia noka3sHukiB Boneitdonictok po3psaay KMC: Haiibinemmit BHeCOK 3ificCHIIN
MOKa3HUKH (Fzmax) Ta (F max) — 10 7,97 %, naii (TmaxtTo) — 7,75 %, (Tmax) — 7,68 %, (GRAD) — 7,61 %. Jlianmazox
BiJICOTKOBOI'O BHECKY 3HAXOAMBCSA Y Mexkax Bif 3,24 % 1o 7,97 % (puc. 1).

—— [ po3psn --m--KMC

Puc. 1. I'padivuaa Mopesr GiogmMHaAMIYHOI CTPYKTypM pyXiB BoJ1er100sTicToK
Ipy BUKOHAaHHI ITepefavi M'ss49a mBoMa pykamm 3HM3Y (%)

PanroBwmii po3mo/Iis Noka3HUKIB y BoJeitoomicTok | po3psimy npu BUKOHAaHHI Tiepeaadi M's4ya IBoMa pyKaMu
3HU3Y: HailOinbINil BHecok nmokasHuka (Tps) — 7,41 %, Ha apyromy micui (GRAD) — 7,29 %, Ha TpeTboMy MicLi
Maca tina (P) — 7,26 %. Jliama3oH BiZICOTKOBOTO BHECKY 3HAXOIMBCS y Mexkax Bix 3,63 % mo 7,41 %.

3a TaHUMU KOPEJALIMHOro aHajli3y BCTAHOBJIEHO, IO MiXK 3apeECTPOBAHMMHU MOKAa3HUKAMHU y BOJIEHOOIICTOK
po3psany KMC BusiBieHo 143 3HaunMHUX B3a€MO3B’s3KkiB i 205 3HAUMMUX B3a€MO3B’S3KiB y BOJIEi0OIICTOK
I po3psany.

B3aeM03B’A30K MiXK OKpeMHUMH TOKa3HMKaMHU Oi0qMHAMIYHOT CTPYKTypH, TOOTO HOTO HasiBHICTH UM
BiJICYTHICTb, BIUIMBA€E Ha BUOIp TpeHyBaJIbHUX 3aC00iB, 1110 3aCTOCOBYIOThCA AJIS YAOCKOHAJIEHHS TPEHYBaJIbHOTO
TIPOLIECY Ta METO/IiB KOHTPOITIO. BifcyTHICTE 3HAYMMKX B3a€MO3B’SI3KIiB MPUITyCKA€ MOLIYK 3aC00iB HANPaBIeHOTO
BIUTMBY, HasBHICTh — JO3BOJIA€ BUKOPUCTAHHS BIPAB iHTETPOBAHOIrO Xapakrepy. Y pe3yibTaTi AOCHiIKeHHS
BHU3HAYEHO, IO 3HAYYLIICTh OKPEMHX TOKa3HWKIiB OiOOWHAMIYHOI CTPYKTYpH pYXiB BOJEHOOJICTOK mpHu
BHKOHaHHI Niepeadi M’siua IBoMa pykaMu 3HU3Y, Y €()eKTUBHOCTI BUKOHAHHA TEXHIYHOTO MPUHOMY, 3MiHIOETbCA
B 3aJIeXXHOCTI BiA KBajlidpikamii COPTCMEHOK, IO BiAINOBIAHO TOB’S3aHO 3 OCOONMBOCTAMHU (OPMYBaHHS iX
PYXOBOi HABUUKMU.

BucnoBku. JocmimkeHHs 0ioMeXaHITHIX TTOKA3HUKIB OMOPHUX PeaKkiliii B3aeMOIiil Tiia BOJIEMOOTiCTOK
po3psany KMC ta I po3psiny, npu BUKOHaHHI Nepeaayi M’s4a ABOMa pyKaMu 3HU3Y, BUSIBUIIO, 110 3 MiJBUILEHHIM
CTIOPTHBHOI KBajiQikaril 3Ha4eHHs OiOAWMHAMIYHUX TIOKAa3HWKIB 30UIBOIYETHCSA, a UYACOBUX IMOKA3HUKIB
3MEHILIYOThCS.
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B pesynbTati KopessLiliHOro aHanizy moOyaoBaHO rpadiuHi Mojeni Gi0gMHaMIYHOT CTPYKTYypU pPyXiB
BOJIEHOOTICTOK TSt KOSKHOTO CTIOPTUBHOTO po3psimy. Haitbinbmia KifbKicTh 3HAYMMHUX B3a€MO3B’ SI3KiB OKA3HUKIB
y Boneitbonmicroxk KMC — 1e MakcMMmallbHa CHJa BiAIITOBXYBaHHA BiHOCHO BEpTHKaIbHOI oOCi
Ta MakCHMaJbHE 3HAUeHHS BEPTHKAJbHUX CKIIQJIOBHX OTOPHUX peakuiil. Y BomeitdomicTok I po3psimy — uac
miacimy.

TakyM 9MHOM MOJKHA 3a3HAYWTH, O OioAWHAMIUHA CTPYKTypa pyXiB MpH BUKOHAHHI mepenadi M’sda
JIBOMa pyKaMU 3HU3Y BOJIEHO0ITICTOK pi3HOT KBaidikallii Mae cBOi 0COOIUBOCTI. I3 3pocTaHHAM piBHS CIOPTUBHOT
MaiicTepHOCTI Ha TepIiue Micus BHXOAATh CHUJIOBI mokasHWKH. [loOymoBani rpadiuHi mozneni GioguHamiuHOT
CTPYKTYpPH PyXiB MOKHA BBa)KaTH €TaJIOHHUMHU 15 BoJieiiboicTok po3psaay KMC Ta I po3psay. OTpumani naHi,
110 6a3yIOTHCS Ha BUSIBIIEHI 3aKOHOMIPHOCTE pallioHaNbHOI OpraHi3alii 0i0IMHaMIuYHOT CTPYKTYpH PyXOBHX i,
JO3BOJISIIOTH aHAi3yBaTH Ta yIOCKOHAIOBATH PiBEHb MiArOTOBICHOCTI BOJIE00ICTOK.

[epcriekTBY MOJANBLIMX PO3BIOOK 3 OKpeCcJeHOT TeMAaTHKH MOJATAIOTH Y MOAJbLIOMY AOCHTiIKEeHHi
OlomMHAMIYHOT CTPYKTYpH pYyXiB CIOPTCMEHOK Y BOJICHOONI B 3aJIe)KHOCTI BiJl BUKOHAHHS TEXHIYHUX
npUioMiB.
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MODELING OF THE BIODYNAMIC STRUCTURE OF A VOLLEYBALL PLAYER'S MOVEMENTS
DURING A FOREARM PASS PERFORMANCE

The article presents the results of studying the biomechanical characteristics of the supporting
reactions of the volleyball players body during a forearm pass performance. Graphic models of the
biodynamic structure of the volleyball players movements (players of various positions) were constructed.
It has been proven, the higher volleyball pleyers athletic skills are the greater the value of the power
indicators of support reactions is, also the shorter time required to perform the game technique. Goal.
Identify the features of the biodynamic structure of volleyball players' movements (players of the Ist
category and Candidates for Master of Sports) during a forearm pass performance.

Methodology. Theoretical and empirical methods such as: comparison, generalization,
tensodynamometry, modeling, mathematical method, as well as statistical methods were used to
achieve the research objectives.

Scientific novelty. The features of the biodynamic structure of volleyball players movements
during a forearm pass performance, depending on the sport category, have been determined.

Conclusions. During a forearm pass performance by volleyball players, it was determined
that the higher sports qualification is the more value of biodynamic indicators increases, but time
indicators decrease. According to the correlation analysis, among the registered indicators of the
volleyball players (1st category and Candidates for Master of Sports) the 143 and 205 significant.

As a result of correlation analysis, graphic models of the biodynamic structure of volleyball
players movements for each sports category were constructed. The largest number of significant
correlations of indicators in female volleyball players (specifically Candidates for Masters of
Sports) is the maximum repulsion force relative to the vertical axis and the maximum value of the
vertical components of support reactions. Meanwhile for the first category female volleyball players,
it is TPS. The presence or absence of interconnections between individual indicators of the
biodynamic structure affects the choice of training tools used to improve the training process and
control methods. The absence of significant interconnections suggests the search for means of
directed influence, while their presence allows the use of integrated exercises. As a result of the
study, it was determined that the significance of individual indicators of the biodynamic structure in
the effectiveness of performing specific techniques varies depending on the volleyball players
category, which is accordingly related to the peculiarities of their motor skills formation.

As follows, it can be noted that the biodynamic structure of movements during a forearm pass
performance by volleyball players of different qualifications has its own characteristics. The higher
category of the player is the more likely strength indicators come to the fore. The constructed
graphic models of the biodynamic structure of movements can be considered as a reference for
Candidates for the Matters of Sports and first category volleyball players. The obtained data, based
on the identified patterns of rational organization of the biodynamic structure of motor actions,
allow us to analyze and improve the level of volleyball players performance. Prospects for further
research on the outlined topic consist of further research the biodynamic structure of movements of
female volleyball players depending on the performance of various techniques.

Keywords: biodynamic structure, volleyball players, ball passing.
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