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B cmamve paccmompenvt pesynomamol oyenKu OCHOGHpIX bHLIX Oelicmeull 6 eoselibone
BUOCOAHANU3A OBUIICEHUs. pac-
CUUMAHbL BPEMEHHble XAPAKMEPUCIUKY OTUMETbHOCIIU OeliCMEUSNOPOMOBUMENbHOU hazbl O8UICEHUsL,
Gazbl ommankueanus, epemeHu 831€Ma U 6PEMEHU NOGMA), NPOCHMPAHCIBEHHbIE NAPAMEMPbL (OUANA30H
OBUJICEHUs], BbICOMA  BbINPLIZUGAHUSL U  PACCHIOSIHU HCOY HOSAMU 8 MOMEHM OMMAIKUGAHUs) U
HPOCMPAHCMEEHHO-6PEMEHHOU  NOKA3amenb — M 5, GEPMUKAIbHASL  CKOPOCHL  NEPEeMEUeHUSL.
Jlannvie noxazamenu nO3604UNU OYEHUMb XAPaAKmep upyiowezo Oeticmeust Ha cemxe. Ilpu evinonHenuu
CREYUAILHBIX YIPAXCHEHUL OJOKUpYIoue2o Q@Ucmeust U BbISAGICHBL V2IOBblE NAPAMEMPbL USMEHEHUs!
NONOACEHUS OUCHANILHBIX 36CHbEE Med 0N UPO bALIX 8 CYCMABHBIX COUNCHEHUSIX.

Kuouesvle crosa: Kumnemamuxa HUSPONIOKUPYIOWee Oelicmeue, CReyudibHble YAPANCHEeHUs,
V2Nl08ble NOJIONCEHUSL, BONEUDOIL.

BBenenue P

[paBmpHOE OHMOMEXaHEHEC TIOJIOKCHUE 3BEHBEB Tela IPU BBIIOJHEHUH JBHUTATEIBHBIX
JIECTBUI TMO3BOJIAET 3HAYUTCHALH! 3UTh KOJMYECTBO TpaBM y croptcMmeHoB [1]. Mcxoas w3 artoro
MPUHITAINA, OMOMEXaHHUYECK e OCHOB BOJIeH0OO0NIa OMpeneNseTcss TpeMsI OCHOBHBIMU 3JIEMEHTaMHU
JIBUTATEJIbHON JIeSITebHOCTH: auell Ms4a (B TPbDKKE M 0€3 HEro), MpUEMOM Msiua U BBITIOJHEHHEM

aTaKyoLIero yaapa. J{ TpH dJeMEHTa MMEIOT OTPOMHOE 3HAYCHHE B MIPE UL JOCTIDKEHHUS CIIOPTUBHOTO
pe3ynbTaTa u BQ THIO CTAHIAPTH3AIMH M CTAOMIEHOCTH IBIKECHHS [2].

CKOM TIOJITOTOBJIIEHHOCTH CIIOPTCMEHOB [5]. JlaHHOE 00CTOSITENBCTBO CIIOCOOCTBYET CBOEBPEMEHHOMY
€/IeJICHUIO M3MEHEHHS TPACKTOPUIA JIBMDKEHHMS TIPH TTOBBIIICHNN YPOBHS TOJIrOTOBJIEHHOCTH CIIOPTCMEHOB
1 COOTBETCTBEHHO, N3MEHEHHN KHHEMAaTHKH U IJMHAMUKH B CYCTaBHBIX COWICHEHHSIX [6; 7).

OneHKa BBITIOJHEHNSI OCHOBHBIX COPEBHOBATEJbHBIX JEHCTBHII C y4E€TOM OHOMEXaHMYECKHX
MIapaMeTPOB JIBIDKEHHS MO3BOJISIET HE TOJBKO OINPEICIMTH IPOIPUOLICIITUBHEIC TOJOXKEHNS! 3BEHBEB Tela,
HO M TMOCTPOUTh MOJICJIbHBIC XapaKTEPHUCTUKH NMPUMEHEHHUS! CIeHAaNbHBIX YIPKHEHHH B TPEHHUPOBOYHOMN
nearenbHOCTH [8; 9]. BMmecTe ¢ TeM MeXaHW3MBI UCIIOIB30BAHMS CHEIHAIBHBIX BOJCHOOIBHBIX YIPaKHEHHUI
JIOJDKHBI COOTHOCHTCS C YPOBHEM (PM3NYECKON M TEXHIYECKOH MOATOTOBJIEHHOCTH criopTcMeHOB [10].

Lenp paboOThl 3aKIIOYAaeTCss B OMNPEICICHUM KHHEMATHYECKHX XapaKTePUCTHK —JBHXKCHHS
BOJICHOOIIMCTA TIPH BHITIOJIHEHUH OCHOBHBIX MIPOBBIX JIBUT'ATENBHBIX JICUCTBHIL.
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MeToabl M MeTOT0I0THSI HCCIeA0BAHUS

HccnenoBanre ObUIO TIPOBEACHO CO CTY/ACHTAMHM, 3aHMMAIOIIMMKCS B CIOPTUBHOM OTHICIICHHN
B CEeKUMsAX II0 BojyelOomy Ha ©0ase yupexiaeHuil oOpazoBaHust «[ OMeNbCKMH TrocyqapCTBEHHBIN
MEIWIIUHCKIA yHUBEpCUTET» H «[ OMENbCKHil TOCydapcTBEHHBI yHuBepcuTeT nMeHH @©. CKOpHHBD»
B TIEPHOJ] C CEHTSOPA 1o niekadph 2023 roma. B mccmenoBaHN IPHHSITH YYacTHE CTYACHTHI, 3aHAMAFOIIHECS
B CeKIMH BoJeiiboma, B Bo3pacte or 18 mo 22 ner. Beero Oputo mpoaHamm3upoBaHO 328 meHCTBHIA
TIO BBITIOJTHECHHIO CIICIUANIBHBIX YIIPayKHEHUH.

Bunieoananus ABMKEHHs BBITIOJIHSIICS HA OCHOBE BHUCOPSI/IA, IOJYYEHHOTO C IIOMOILBIO IBYX BHJIEO-
KaMep, YCTAHOBJICHHBIX BO ()POHTAIHLHOM M CarUTTAIBLHOM rostoxkeHnsix. O0e BUaeoKaMephl ObLIN CUHXPOH
3MpOBAHBI APy C JPYTOM, HA OCHOBAaHHMH 4ero ObUT BO3MOXKEH aHAJIM3 B TPEX IUIOCKOCTSX: (hpOHTAIb
CaruTTaIbHON U monepeyHol. PackaapoBka Buieopsa OCYILECTBIUIACH C OMOIIBIO IPOrPAMMHOTO O,
yennst «Photoshopy. IMocpenctBom mporpammuoro obecreuerns: «RaschetCOMy ompenensumics ¢
TOYKH W OOIIMH HEHTP Macc Tena. DTO MO3BOJMIO ONPENEIUTH TOJOXKEHHUE 3BCHBEB Tella B JIE

CHCTEME OTCUETA MO OCIM (X, y, Z), N3 KOTOPBIX MOKHO I/IZ[@HTPI(bI/ILII/IpOBaTL HCHTPLI CYCTABOB E

3BCHLCB U BLITIOJIHUTH dHAJIN3 MPOCTPAHCTBCHHBIX 3HAYCHHUIA (HI/IH@ﬁHLIX u yFJIOBLIX), CKOpO CKOPCHMAL.

Pe3yabTaThl HCC/IeIOBAHUS M MX 00CYK/IeHUEe

Jnsg cpaBHEHWS pa3NMYHBIX JBWTATENBHBIX JCHCTBHH B BolehOome 0 CJICHUS THIIOB
TiepeMenIeHII, HanOoJIee YacTO UCIIOIB3YEMBIX B UTPE, a TAKKE OLCHKH KHHEM, mapaMeTpoB OBLT
TIPOBE/IEH KOJNMYCCTBEHHBIM aHAIN3 BPEMECHHBIX, IIPOCTPAHCTBEHHBIX M YTJIOB HHBIX, XapaKTCPHBIX

JUIL OCHOBHBIX HUIPOBBIX JAeHCTBUM. IlepBOHAYaIbHO ONpPENEIIUIUCH
TOPbIMH CIICHUAJIBHBIMU YIIPAXKHECHHUAMU W OCHOBHBIMU BHUJIaMU
LMPOBaTh W KIACCH(HULMPOBATh CHELMAIbHBIE YIIPaKHEHUS
1 KOOPAMHUPYIOILETO acleKTa.

Omnpenenenre KMHEMATHYECKUX XapaKTEPUCTUK YEIOBEYEGKOL® Telld PacCMaTpUBATIOCh C Y4ETOM
perucTpaiy ¥ Tocienyromeld 00pabOTKH IIepPEMEHHBLY, KOTOpbIE OIPEACIIIOT MPOCTPAHCTBEHHBIC IBH-
JKEHUsl pa3lIM4YHbIX cerMeHTOoB Tenma. Ha ocHoBe Mexa X TIPUHIIUIIOB «IABVKEHHS TBEPABIX TEM ObLIN
HOJTy4YeHB! KaK JHHEWHBIE, TaK ¥ BPAILATEIbHBIE C §ocn, U YCKOPEHHUE Tea U €ro CETMEHTOB,
a TaK)Ke U3MEHEHMs MTOJI0KEHNH B CyCTaBHBIX COUJIEHE

CyCTaBHLIe CHUCTEMBI OTCYECTa OIpPE, JIUCH II
[IPOCTPAHCTBEHHBIX BpalieHni. dakTuuec
HHUA BOKPYT OMNPEACTICHHBIX (1)yHKHI/IOHaJ'H)HB . CTEMaA OTCUCTA CTPOUIIACH TIO HEOPTOTOHAJIBHBIM OCSIM
13-3a TOTO, YTO OCH BpAILCHUS HEe 003aTeNbHO MHO IE€PIIEHIUKYJIIPHBIE.

IpocTpaHCTBEHHOE MECTONOJIOKEHHUE (II0Jy4EHHOE C MOMOIIBI0 aHATOMUYECKHX MOJIENCH Tena)
3BEHBEB TENA, COOTHECEHHOE 110 OTHOMEHUEY K TEXHUYECKOM CHCTEME OTCYETA, ONPENEIIIIOCh HA OCHOBAHUM
KaJIMOPOBKM aHAaTOMHYECKUX pPe . IIpouenypa mpennonarana CIEmyIOLUIME 3Talbl: CIELUATBHOE
MpOrpaMMHOE 00ecIIeueHHEe OTIIeT MOJIOKEHUE 3aJaHHBIX TOYEK T0 OTHOILEHUIO K CYCTaBHBIM COYJIE-
HEHHUAM CETMEHTOB U PEKOH! OOpAWHAT, BBIPDAXKCHHBIX B I[eKapTOBOﬁ CUCTEME OTCUCTA.

Jnst kunem an3a TPbDKKA Ha OJIOKe B JIBIDKCHUSIX OBUTH BBIACICHBI (has3bl, Xapak-

1 XOJICTBA MEXIY HEKO-
TO TO3BOJIWJIO MIIEHTU(U-
OIPEAENEHHOTO YCIOBHOIO

paccrosiHHe y CTONaMH B MOMCHT HAKIIOHA TYJIOBHWIIA, YIJIBI MAaKCHMAaIbHOTO CrHOaHWs Oemep H
KOJICHEH,
MaKCH 0 BBIMIPBITUBAHMA. [Ipy BBHIMOJHEHWH ONOKHPYIOMIETO JCHCTBHS OMNPEICILUTICH BPEMEHHBIC
napaMeTpsl 1o aM, IIPOCTPAHCTBEHHBIE XapaKTEPUCTUKU MEPEMEILLICHUS] U PACCTOSIHUSI MEXKTy 3BEHBSIMU U
MakCUMaJIbHAs BepTHKAIbHAS CKOPOCTh TiepeMenieHus (Tabmmma 1).

a a

T — Kunemarndeckue mapaMeTphl IBHYKEHUS TIPH BBITIOTHEHUH OJIOKUPYIOIIETO JSUCTBUS
Kunemarnueckue napameTpsbl JIBHKEHHUS
JIBUTaTebHBIC DJICMEHTHI ] X£0
JITMTeThHOCTH IEHCTBUS, C

[oarorosurenpHas dhaza 0,28 +0,16

Daza OTTaIKMBaHHS 0,26 + 0,09

Bpewms B3néra 0,59 + 0,04

Bpems nonéra 1,12+0,27

IIpocTpaHCTBEHHBIE TAPAaMETPhI, M

Jlnara3oH IBMXEHUS 0,86+0,14

BeinpbiruBanue 0,40 + 0,49

PaccrosiHie MKy HOTaMH 0,371 £0,64

CkopocTsb, M/C
MakcUMaIbHAs BEPTHKATbHAS | 2,97+0,18
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Jis OIEHKM OCHOBHBIX MapaMeTpOB JBIKEHHUSI OBLT NPEUIOKEH TECT CO CIPHITMBAHHEM CO CTY-
MIEHbKU BBICOTOM 15 cM, pa3MerieHHOM Ha paccTosiHuu 1 mMeTpa ot ceTku. Ilocne KoHTakTa ¢ 0nopoil BBINON-
HSJIOCh TIEPEMEICHIE BIOTb CETKH BIPaBO. 1€CT BBINONHSICS B IBYX BapuaHTax. B mepBom BapuaHTe —
C IpHM3eMJICHHEM Ha JIEBYIO HOTY M IIepEMEIIEHHEM BIPaBO, BO BTOPOM BapHaHTE — IPU3EMIICHUE Ha JIBE HOTH
Y TIepeMeIleHHe BIIPaBo.

[py BBITIOJHEHUM TeCTa ONPEACIISUINCH YIJIOBBIE MapaMeTpbl H3MEHEHHS! MOJIOKEHUSI AUCTaIbHOTO
3B€HA OT IMPOKCHMAIBHOTO B CYCTABHBIX COWICHEHUsX. OTKIOHEHUS TUCTAIBHBIX 3BEHBEB HIDKHHX KOHEY-
HOcTel (3a HayaJbHOE MOJIOKEHHWE ObUIO MPHHSITO BEPTHKAJIBHOE MOJIOKEHHE CIOPTCMEHa B OCHOBHOM
CTOMKE) ONpeie/sUINCh B MOMEHT KOHTakTa JieBod Horu ¢ omopod (MK), B MOMEHT MakcCHMaibHO
nozacenanust Ha omope (MMII) m B MOMEHT OTpBIBa JIeBOH CToOIBI Uil OokoBoro cmemieHus (MO). V.
OTKJIOHEHISI IUCTAIBHBIX 3BEHBEB T€Na OT MPOKCUMAIIBHBIX B Ta300€IPEHHOM, KOJICHHOM M TOJICHOCTOI
CyCTaBax JIBOHM HOTH MPUBEICHBI B TAOIHIIE 2.

Ta6m/1ua 2 — YTII0BBIC TTOJIOXKCHHS 3BEHBEB HOT TP BBINOJIHCHWU TECTA CO CIIPbI'MBAHUCM (B 1"3

ITapameTpsl Jlnist oHO#M HOT!M
X+ 0
MK 27,9+8,9
Tazo0enpeHHbI cycTaB MMIT 46,5+16,3
MO 25,7+ 14,5
MK 19,9+9,1
Konenssrit cycta MMII 61,6+94 Y  672£50
MO 31,4+9.8 32,6+133
MK 18,7+7,4 172+44
['oneHocronHbIA cycTa MMII 18,1 + 21,2 +8,6
MO 79+43 12,1 +24
BpeMst KOHTaKTa, MC 439,7 + 98,2 3943 +374

VYT0BBIe MTApaMETpPhl MO3BOJIMIA OMPEACITH
HIDKHUX KOHEUHOCTeH. JIOCTOBEPHOCTH pa3nuu
JIBIDKCHUN MEXIY dTUMH JBYMSI TeCTaMU OOHap o (P>0,05).

D10 TIPEIUIOKEHO FICTIONB30BAHUE CIIEIAATBHBIX
W3 TIOJIO’KEHHUS TOTOBHOCTH K BBINIPHITHBAHUIO TI0 KO-

bIC@HAUYCHUA N3MCHCHUA MOJIOKCHUN 3BEHBCB

JKOK BIPaBO U BieBO (2 +2);
Bcero 4 + 4).

IIpu BBINOIHEHUH
JIBIDKEHUS:

€JIbHOE JEHCTBHE PAcCUUTHIBANIOCH OT CTapTOBOTO Kajpa JBIXKEHHS 10 MOMEHTA,
MHUHUMAJIbHOMY 3HAY€HUIO BEPTUKAIBHOM cocTaBisttomieli OLIM mpu BepTHKaIbHOM
B cinydae nBIKEHUsI C MEPEeMEIICHUEM OHO HAYMHAJIOCh B MOMEHT KOHTaKTa ONOPHON HOTH
0oChb TIpH MHHMMaJgbHOM 3HaueHnmn OLM (BepTHKaIBHON coOCTaBISIOLICH) 10 TPBDKKA.
eAeIsI0 (pasy KOHTPIBIKEHHUST,
— (ha3a OTTANKMBAHMS HAYMHAJIACH C MOMEHTAa MHHMMaJbHOTO mojokerns OLIM u 3akaHumMBaIach
MOMEHT OTpBIBA OT OTIOPHI;
—a3a B3I€Ta HAYMHATIACH B MOMEHT OTphIBA OIOPHOM CTONBI W 3aKaHYMBAIACh B MOMEHT
MaKCHMaJTLHOTO BO3BbIIeHUsI OLIM;

— (ha3a moniéTa HAYMHATIACH C MOMEHTA OTPBIBA OT ONOPHI M 3aKaHYMBAJIACH B MOMEHT KAaCaHUsI OIIOPHI
HOTOM;

— BpeMs1 BBITIOJTHEHUsI OJI0Ka HaYMHAETCS ¢ Hayaja MaKCUMaJIbHOTO IOABEMA PYK M 3aKaHYMBACTCS
KacaHHEM OIOpPbI HOTO;

— BpeMsl JOCTMKEHUS] MAKCUMAaIbHOH BBICOTHI HAYMHAIOCh C MOMEHTa MHUHHUMAJIBHOTO IOJIOXKEHHS
OLIM u 3akaHUMBAJIOCH HA IMKOBOM BBICOTE.

Ipu BEIMOIHEHUH YHIPa’KHEHHS UTPOKU PACHOJIAraauch Nepel] CETKOM ¢ BHICOKO MOAHATHIMU pyKaMu
1 HaIOJIOBUHY COTHYTBIMU HOTaMHM, B II03€ TOTOBHOCTH. Uepe3 paBHbBIE NMPOMEXKYTKH BPEMEHH II0AABAJICS
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CUTHAJI, COOTBETCTBYIOLIMI JAEHCTBUIO UIPOKA HANAAEHUsI IIPOTUBOIIOIOKHOM KOMaH/bl, HA KOTOPBI UIPOK
JOIDKEH OBUI pearnpoBaTh BEPTHKAJIBHBIM IPBDKKOM. [lOCIeIoBaTeNbHOCTh TNEPEMEINCHUSI BO BTOPYIO
M 4eTBEPTYIO 30HBI OrOBapMBalach O Hadama TecTa. [lepemerneHue BOpaBo (BIIEBO) OCYIIECTBILUIOCH
P NOMOIIM IPUCTABHOTO IIIara.

INpexne Bcero, OblITa CMOAEIMPOBAHA CUTYALHS, IMATHPYIOIIAs JEHCTBUE aTaKyIOIIErO CONEPHIUKA
«TEPBBIM TEMIIOM», Ha KOTOPOE UTPOK JOJDKEH OTPEarnpoBaTh BEPTHKAIBHBIM BBIIPHITUBAHUEM, a IIPH CME-
IICHNH aTaKYIOIIETO CONEPHUKA TOJDKEH PEarupoBaTh OOKOBBIM IIEPEMEIIICHUEM.

AHAJOTHYHO, U1 UMHUTAIlMM aTakd B YeTBEPTOH 30HE, HEOOXOMMMO OBLIO pearnpoBaTh BEPTH-
KaJIbHBIM BBINPHITUBAHHUEM B CITyJac aTaKu «IIEPBBIM TEMIIOM» U BIICBO — B CITydae Mepeiatdm.

Texnuka cMmelieHus (CKOJbKEHUE WIN CKPECTHBIM IIArOM) ONpPEAENsIach Mepes KaxIbIM YII gb
HEHHEM, U, TIOCKOJIBKY 3TO ObLIa CUMYJISIIUS aTaKH, CIIOPTCMEH JIOJDKEH OBLT CTPEMHTHCS K MaKCUMATbLHOH
BBICOTE MPU BEPTUKAJIBHOM BBIIPHITMBAHIH, MAKCUMAJIBHOMY PACCTOSHUIO MIEPEMEIIEHH U MaKC
IIPOHUKHOBEHUIO PYK HaJl CETKOM.

[ToMHMO KHMHEMAaTHYECKOTO aHallM3a TEXHUKH, MCIIOJIb3yeMOW B TAKTHKE 3alllUTH) epTu-
KaJbHOM IpPBDKKE, TaK U B Cllydae MEpeMEIleHHs), 3Ta IpoleAypa MOJEINPOBaHUA Aeif 03BOJIIIIA
M3MEPUTH U TPOAHATIM3UPOBATH BPEMs PEAaKIMH OT MOJa4YM CHTHANA JI0 Havalia JIBIDKE a BPEMCHH
BOCHPHATHSL, 00paOOTKH 1 MOTOPHOW PEaKIHN).

OneHKa BpeMEHHBIX ITOKa3aTeNeil ONpeiessuiach 0 BBINOIHSHUIO BEPTHKAIL TIPBDKKA, IPBDKKA

MOCJIe BBIMOJHEHHS MPUCTABHOIO IIara BJeBO (BIPABO) M MPbDKKA MOCIE
BJICBO (BIPABO).

CKpECTHOTO IIara

BbUT0 BBISIBIICHO, YTO MOArOTOBHUTENbHAS (pa3a 3aHHUMAeT OQIIb b O0IIEro BpeMeHH OIIOKH-
pytomero newcteus (43-59 %) U AEMOHCTPHPYET 3HAUUTEIIBLHYH), U3 b. [lepemerienue cocraBiser
0k0J10 50 % TIPOIOIKUTEIBHOCTH 3TO# (ha3bl U BAphUPYETCS B 3dB T Pa3IMIHBIX CIIOCOOOB €ro.

IIponomKHUTEIFHOCT TOATOTOBUTENBFHOTO JTala HMEET oBepHOCTh pasmuuuid (p < 0,05)
B 3aBUCUMOCTHU OT XapaKTe€pa BBIINOJIHACMOTO 0s0Ka. B u. THOCTH, IIPHA NPBIKKE HA MECTE NMOATOTOBUTECIIbHASA
(hasza Bcerma kopoue Oj0Ka mpH mepemenieHud (p < Pazguuus Mex/ly HaNpaBJICHUAMHU MPH OJHOH
U TOM K& TEeXHHKE JIBIKCHHUS TPUCTABHBIM IIAr0 0 KOpOY€ OTHOCHUTEIBHO CKPECTHOTO Iara
(p <0,05) B 006€ CTOPOHBL.

IMoxroroBurensHast asa BKIIOUAET Os1 BpeMSI peakniy, MOHUMaeMoe KaK BpeMs, MpoIle/ee
OT CHI'HaJIa «CTapT» JI0 Hadaja JIBIKEH 178 3, BpEeMEHN PEaKIUH TPH BBINOJHEHUH BapHaTHBHOCTH
OJoKa mpuBeIeHa HA pUCYHKe 1.
36 ®
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BepTIf_E{BJIBI{E\ﬁ:I IIPBCEOKITIOCNIE TIPECRKOKIIOCIE IIPBELRROKIIOCIE IIPBLHOKIIOCIE
IIPBIEOK IIPHCTABHOTO IIPHCTABHOTO CEPECTHOTO CEPECTHOTO
Iara BIEBO IITaTa BIIPABO Iara BIEBO IITaTa BIIPABO

Pucynok 1 — CpeaHee 3HaueHHe BpeMeHH PeaKIMU MPH BbIMOTHEHHH 0J10KA Pa3THYHBIMH CIOCO0aMH

CpenHue 3Ha4eHHS BPEMEHHM PEaKIMU ITOKAa3bIBAIOT, YTO JAHHBIM IOKa3areib Oojee peaKTUBEH,
KOT/Ia BBINOJIHSIICS MPUCTaBHOW mIar BOpaso (25,7 +2,6 Mc), B TO BpeMsi Kak BpeMsl peakuu ObLIo 3ames-
JICHHO, KOT]a TIPUXOTUIIOCH BBITTOJTHSTH BEPTUKAIBHBIN MPBDKOK (34,1 £ 5,2 Mc).
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CraTucTHYeCKUI aHaNM3, MPOBEAEHHBIN C MOMOLIBI0 Tecta T-KpUTepus A CBSA3aHHBIX JAHHBIX
C LIENBI0 ONPEENeHUsS KaKHX-TMO0O Pa3uyMii MEXILy THIaMH CMelIeHHs] — mpucTaBHbIM (28,1 +4,2 mc)
U cKkpecTHBIM (29,3 +4,4 Mc), He BBISBHI JOCTOBEPHOCTH pasinmumii (t=0,24) Mexmy IByMs TUIAMU
TIEPEMEICHIS B 3aBUCHMOCTH OT HAIPaBIICHHS.

Bo BpeMmsi BBITIONHEHMST ABKEHMS BIIEBO BpeMs peakuuu Obuto Gombmie (34,1 3,8 mc), wem mpu
niepeMenieHnn Bpaso (28,3 + 3,4 mc). Pesynmprar T-kputepus i cBs3aHHBIX JaHHEIX (t = 0,006) He BBISBIIT
JIOCTOBEPHOCTH pa3In4Hi.

[puHNMas BO BHUMaHUE, 9TO TOATOTOBUTEINIBHBII 3Tall BKIOYACT B ceOs BPeMs PEaKIyy, IIPOJo-
JKUTEIBHOCTh TIEPEMEIICHHST M OE30MOpHOE MOJIOKCHHE, MOXKHO OTMETHTh, YTO CIOPTCMEHBI IOKa3
pazHble 3HaYE€HHS] IPOM3BOAUTEILHOCTH B 3aBUCHMOCTH OT UCHOJIb3YEeMOH TEXHUKH Ha Onoke. B wacTHQCT
BpeMsl peakIMu ObLIO KOpode, KOrhaa WM Mpeyiaraid cienarh OOKOBOE JBIDKEHHE (IPHCTaBH
CKPECTHBIM IIIaroM), a He BEPTHUKAJIbHBIH ITPBIKOK.

3HaueHUs BpEMEHH B3JIETa KOPPEIUPYIOT € TOKa3aTeIAMH BBICOTHI BBIPHITUBAHUS. OT
OIIpeICIICTCS CUIIOBBIMU MTApaMeTpaMH HIDKHUX KOHEYHOCTEH.

B BepTUKaIbHOM MPBDKKE 3HAUEHHUS, OTHOCAIINECS KO BPEMEHH I10JIETa, COCTABIL

ITpwu BeImONTHEHNH OJI0Ka C TIEpEeMEIIIEHHEM BpeMs B3NIETA B CPEIHEM COCTABILIE
mare u 0,73 ¢ B ckpéctHOM. Daza B31€Ta COOTBETCTBYET ITOJIOBUHE BPEMEHH IOJI
ObIIM 00YCIIOBIIEHBI PU3EMIICHIEM C COTHYTBIMH, 2 HE PSIMBIMU Horamu. [10 3TQid 1
T0JIeTa, BBICOTHI M BEPTHKAIBHON CKOPOCTH (IIPU B3JIETe NPH CPABHEHHUH TEXHU
OTHECTH K OOCY’K/I€HUIO PE3YIbTaTOB BHICOTHI BBIPHITBAHHSL.

C BTIPHCTaBHOM
1€ OTKJIOHCHHS
€ aHAJIN3 BPEMCHH
anpaBlIeHUH) clenyeT

3aki04eHne

IpoBeneHHoe HccnenoBaHne, BKIIOYAOIIEe B ce0 MH METPOB, TIO3BOJIMIIO OTIPE/ICIATD
WHIMBHAYaJIbHBIC TTAPAMETPHI BHIIIOJHEHNS OCHOBHBIX JBUIATEIIBHB HCTBHIT BOJIEHOOMIICTOB HA OCHOBE
OnMOMeXaHWYeCKHX IIOKa3aTened. BpeMeHHble TapaM€rpbl BBINOIHEHHS CICHHAIBHBIX — YIPaXXHEHHIH
HE BBUIBUJIN JOCTOBEPHOCTH Pa3iIMIUi MEXIy BHINONHEH TICPEMELLICHHS] IPUCTABHBIMH HIIM CKPECTHBIMA
IIIaraMH, 4TO MO3BOJISIET MOJIETIMPOBATh 3AIIUTHBIE [§ 3aBUCHMOCTH OT XapakTepa MepeBHKEeHHS.

BbIBiIeHHBIE AMANa30HBI MPOCTPAHCTBEHHBIX (BEIHUMHBI NEPEMEIIECHHS, BBICOTA BBIIPHITUBAHIS
W PacCTOSIHHUSI MEXIYy OIIOPHBIMH TOYKaMH);y“BPEMEHHBIX (JUIMTEILHOCTb JNEHCTBUH B (hazax JBHIKCHUS)
U TIPOCTPAHCTBEHHO-BPEMEHHBIX (MaKCH 1ffkabHas CKOPOCTb) NAapaMeTpOB BBINOJIHEHHS OO~
KHPYIOIIEro JEHCTBHUS MO3BOJISIOT OIpese JIeTIbHBIC XapaKTepUCTUKH JBIDKeHus. OmpeneneHue
JIOIYCTUMBIX JTHAlla30HOB B CYCTaBHBIX CO eHusIX (Ta300eJpEeHHOM, KOJIEHHOM U TOJICHOCTOITHOM)
B PA3JIMIHBIX Y3JIOBBIX MOJOXKEHMSX JBIDKEHNMS TT03BOJIET NO100paTh Hanbosee 3(h(heKTHBHbIE TOIBOISIINE
¥ KOPPEKTUPYIOIIHE YNPAKHEHUS B rofoBke BoseiiOomcToB. IlonoOHas KMHETHYecKas OLEHKa H3Me-
HEHHH B CyCTaBHBIX COWJICHEHMS] X TeJa MOXKET OBITh MCTIONB30BaHa, HaIpUMep, JUIs 0oJiee TOYHOTO
(hopMHpPOBaHUS CTPYKTYPHI 1 TSI CBOEBPEMEHHOTO MPUHATHSI COOTBETCTBYIOLIMX KOHTPMED B CITy-
MapaMeTpoB TI0 OTHOIICHHIO K IEJIEBBIM IIOKa3aTeNsiM CIOPTCMEHa,
YTO yKa3bIBaeT Ha BOSMOKHBIN PUCK TPABMBI.
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K. K. Bondarenko, S. F. Nichyperka . V. hlovik, S. A. Orelskaya, D. A. Khikhluha

ASSESSMENT OF THE PERFORMA BASIC MOTOR ACTIONS IN VOLLEYBALL

The article deals with the rgsults gf evaluation of basic motor actions in volleyball on the basis
of biomechanical characteristics ,of ment. By means of video analysis of movement, the time
characteristics of action durati tory phase of movement, push-off phase, take-off time and flight
time), spatial parameters (range ion, jump height and distance between legs at the moment of push-off)
and spatial-temporal ipdex — um vertical speed of movement — have been calculated. These parameters
allowed us to evaluate the nature’of blocking action on the net. When performing special exercises of blocking
action, angular

. kinematics of movement, blocking action, special exercises, angular positions, volleyball.





