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AHHOTaumAa. B pabote wuccrnegoBaHbl M3MEHEHUS  KMHEMATUYECKOM  CTPYKTYpbI
rpebkoBoOro OBWXEHWUs BCneacTBue yTomrneHus. B akcnepumeHTe npvHMManu yyactue
loHble rpebubl B Bo3pacTte 15-16 net, umeroline kBanvdukalmo nepBoro crnopTUBHOMO
paspaga v kaHaupaTta B Mactepa cnopta. lNpu npoxoxageHun guctaHumm 1000 m Ha
rpebHOM 3promeTpe npoucxoguna perncrpauns AMHaMUYeCcKUxX napameTpoB KaXgoro
rpebka C  HenpepbiBHOM  Bugeosanucbto. C  MCNONb30BaHMEM  MOMyYEHHbIX
BMAeomMaTepuanoB MpPOBOAMIICA aHanu3 rpebKoBbIX ABWXKEHWW B pasnunyHble ¢asbl
rpebka Mo psay KMHemMaTMyecKux nap: Becrno—BoAa, TyrnoBulLie—BepTuKamnb, BpalleHune
TYNoBuLLA BOKPYr BEPTUKANbHOW OCW, TynosuLle—mne4yo, nnedo—npeanneyse. lNokasaHa
BO3MOXHOCTb OrnpefeneHns napameTpoB rpebkoBOro ABMXKEHUS U OLEHKM U3MEHEHUs
KMHEMAaTUYECKNX XapaKTepucTuk rpebka nog Bo3AeNCTBUEM YTOMITEHUS.

KnioueBble cnosa: (*)aSbI rpeGKa, KMHemMaTun4veckme napbl, yribl crnbaHus, ckeneTHble
MbILWWLbl, YTOMITEHNE.

BBEOEHUE

Ha copeBHOBaHHSAX caMOro BBICOKOTO YPOBHS OBIBAa€T, YTO CHOPTCMEHA OTHENSIIOT OT
30JI0TOM MeJanu JecsAThle, a YacTO0 W COThle Joiu CceKyHnael. Cpeau pe3epBOB,
CHOCOOCTBYIOUIMX  yYMEHBIIEHUIO BPEMEHHM MPOXOXKACHUS AMCTAHIUH, OTMEYaeTcs
MOBBIIICHUE  TEXHUYECKOM  MOATOTOBICHHOCTH  Tpedma.  BONBIIMHCTBO  aBTOPOB,
UCCIENYIOMUX TEXHHKY rpeOiu, yIOeNsioT OCHOBHOE BHHMaHUE OCOOCHHOCTSM
KWHEMAaTHYeCKON CTPYKTYpBI IBWKEHUH crioprcMenos [1, 2-5, 7, 8].

[enpro HacTosAIIEH PabOTHI SIBISETCS UCCICIOBAHNE OCOOCHHOCTEH KMHEMATHYECKON
CTPYKTYpBI TPEOKOBOTO JBUKCHHS, CPABHECHHE MOJICITHHBIX KHHEMAaTUIECKUX XapaKTEPUCTUK
rpebka ¢ mapameTpamu TrpeOKa, MOSBIAIONIMXCS Ha (OHE HAKOIUICHHOTO YTOMIICHHUS, U
oTpeieNieHUe MPUINH UX BOSHUKHOBEHHUS.

METOOMKA UCCNEQOBAHUA

B wuccrnepmoBaHuM mnpuUHMMaNM ydacTHe IOHbIe TpeOubl B Bo3pacte 15-16 ier,
UMEIOIME CIOPTUBHYIO KBalIM(MKALMIO MEPBOrO CIOPTUBHOIO pa3psAa M KaHauaaTa B
Mactepa cropra. TecTupoBaHUE MPOBOAMIIOCH B HAYYHO-HCCIIEAOBATENILCKOM J1abopaTopuu
¢bu3nyeckoil KyabTypbl M crnopra ['OMenbCKOro rocylapcTBEHHOI'O YHHUBEPCHTETa HM.
®. CxopuHbl Ha rpeOHOM 3promerpe «bpanua» (BeHrpus), mokazaHHOM Ha puc. 1.
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Bnusinre yromiieHHUs MBI HA KHHEMATHKY JBHOKEHHH 1pu rpebiie Ha Oaiinapke

Puc. 1. BeimonHeHue ynpaxHeHUS Ha TPeOHOM dpromMeTpe

3anaBanach JIO3UPOBaHHAs Harpy3ka B 3aBUCHMOCTH OT Beca CIHOPTCMEHA W
MojaenupoBanoch mpoxoxaeHue aucranuud 1000M ¢ mocrostHHOM Buaeosamuchio. Ilo
BUJICO3aIICH  MPOU3BOIMIOCH CpPaBHCHHE KWHEMAaTHYECKHX I1apaMeTpoB Tpebdiam ¢
unTepBasiom 100m.

['pebns Ha Gaiimapke COCTOUT U3 psiia IUKIWYECKHUX, B3aUMOCBSI3aHHBIX JIBUKEHUH,
CO3JIAI0IIMX LEJIOCTHOE JBUraTenpHOe neucTBue. lIonHBIM LUK COCTOMT H3 JBYX
MOOYEPETHBIX TPEOKOB KaXKIIOW JIONACcThIO BECla C JBYX CTOPOH JIOJKH WM Tay3bl MEXIY
rpebkamu. Kaxxapiii rpebok ¢ 0HOI CTOPOHBI JIOJKM COCTOMT U3 HECKOJIbKHUX (pa3. Bormpoc o
(da3oBOM coCTaBe JABIKCHHH SIBIISCTCS OIHMM W3 HamOoJee MPOTHBOPEYMBBIX B TEOPHHU
rpebiy, TaKk Kak Cpeld HCCieqoBaTeseil HET €IUHOr0 MHEHHUS 10 TMOBOAY pa3ZefCHHs
¢da3zoBoii CTPYKTYpHI TpeOka Ha coctaBisitonme. Tak, [.M. KpacHomneBueB neauT onopHyro
a3y Ha Hayajo MPOBOJKH, MPOBOAKY W KOHeN mMpoBoaku [6]. B paborax Hememkux
ouomexanukoB [9, 10] mnpow3BOAUTCS JeeHWE I[MKJIA JBMJKCHHS Ha TJIaBHBIE W
IPOMEXKYTOUHBIE (a3bl, a B IIaBHOHU (paze pa3nuuaror 0ojiee MEIKHUE KOMIIOHEHTHI: BBEICHUE
Becna, mpotsaruBanue, usBineucHue. IO.A. arun B [1] paccmarpuBaeT mopo3Hb (ha3oBbIi
cocraB rpebka (mpoBojKa, BEIHOC) M (pa3oBbIii cocraB mpoBonaku. T.B. MuxaitioBa aenut
(a30BbIii cOCTaB rpedka Ha 3axBat, IPOBOAKY (MepBas MOJOBHHA M BTOpAsl MOJIOBUHA), KOHEI]
NIPOBOJIKH, 3aHOC Beca [7].

ABTOpamu IpejyiaraeTcs cieayromas cTpykrypa rpedka. OauH nuki rpedka, ¢ OqHOH
CTOPOHBI, JCTHUTCS Ha OMOPHYIO (pa3y, COOTBETCTBYIOIIYIO HAaXOXJICHHUIO JIONACTH BecClia B
BoJe, M Oe3omopHyro a3y HaxoXAeHUs Becia B Bo3ayxe. OmnopHas ¢asza YCIOBHO
pasmensercs Ha (a3pl 3axBara BONbI, TpeOka W OKOHYaHHs rpeOka. besomopnas ¢aza
XapakTepu3yeTcss MEepUoAOM MOArOTOBKM K HOBOMY rpeOKy. [lns Oonee mnoapoOHOro
OTHCaHMsI U3MEHEHUH KMHEMAaTHYECKOW CTPYKTYpHI TpeOKa aBTOpPhI pa3nenuin (azy 3axBara
BOJIBI Ha HAYaJI0 3axBaTa M HEMOCPEICTBEHHO Ha 3axBaT BOJbI, (ha3y rpedka Ha MEPBYIO U
BTOPYIO ITOJIOBUHBI TPOBOJIKH, (ha3y OKOHYAHUs I'peOKa Ha Hayallo BBIBOJA JIOTIACTH BECia U3
BOJIBI ¥ TOJTHBIN BBIBOJ JIONACTH Beca W3 BOJABI. [ paHUIIBI BBIJCIEHHBIX (a3 OMpPEesiucCh
M0 TIOJIOXKEHHIO BECJIa OTHOCHUTEIIFHO BEPTHUKAJIBHONW OCH Trpedlla W TOPU3OHTAIBHON OCH
nonku. [lomoskenue rpedia, mpu KOTOPOW NUHHS TUIed rpedlla MepreHANKYIsIpHa JTHHE
JOIKW, TIPUHUMACTCS MCXOMHBIM JUIA ONpEACICHUS BpAIEHUS TYJIOBUINA BOKPYT
BEPTUKAJIBHONH ocu U cooTBercTBYyeT yriay 0°. Yrom moBopoTa TynoBHIIa rpedlia BIEBO
(MpOTHB X0/1a YaCOBOM CTPEJIKH) MPUHUMAETCS OTpHUIareabHbM (—1, —2, —3% T1.71.), a BmpaBo
(o x0Ty 4acoOBOM CTPENIKH) CUUTACTCS MOI0XuTeNnbHbIM (1, 2, 3% T.1.).
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MopesbHas CTPYKTYpa ABUKEHHUI B pa3indHble (a3bl rpedka

da3pl rpedka (yriiel B OMOKMHEMATHYIECKHX MTapax)
Onopuas besonop-
Hast
®daza
®daza 3axBarara ®daza OKOHYAHUS froaro-
®da3a rpedka TOBKH K
Ne| Brokunemarunueckue BOJIBI rpedka HOBOMY
/1 apel rpeOKy
Haua- 1 2-5 Hauano | IMonHerid 3aHoC
JI0 MoJjio- | TOJO- | BBIBOJA | BBIBOJA | Becia Juis
3axBar
saxsa- | Lo | BUHA BHHA | JIOMACTH | JIOMIACTH | CIEIYIO-
Ta L | mpo- npo- | Becla U3 | Becia u3 Iero
BOJIB, X0 | ponku, | Bomxu, | BOABL BOJIBI, rpedka,
Xto Xt0O Xt0O XtaOo XtaOo XtOo
1 Becio—sona 48+ 62+ 79+ 110 131+ 145+ 163t
3,21° | 3,52° | 3,44° | 3,35° 3,17° 3,62° 3,27°
> TynoBuie— 12+ 12+ 11+ 11+ 8+ 7+ 7+
BEPTUKAJb 2,12° | 2,23° | 2,35° | 2,45° 2,21° 2,32° 2,29°
Bpamenue
3 TYJIOBUILA BOKPYT 56t -35t —4+ 25+ 43+ 48+ 56+
BEPTUKAIBLHOM OCH 3,45° | 3,32° | 3,65° | 3,23° 3,72° 3,34° 3,64°
(v)
TynoBume—| 67+ 54+ 43+ 26+ -1+ 11+ 21+
Tany- TIevyo 3,22° | 3,27° | 3,12° | 3,34° 3,57° 3,68° 3,36°
4 mas -
pyKka pr;ﬁ;g%e 176t | 172¢ | 16& | 153 | 98 | 88t 60t
(@) 3,75° | 3,89° | 3,48° | 3,89° 3,78° 3,68° 3,47°
Tynosume—| 163t 191+ | 250t 263t 264+ 270t 258t
Tonka- | pyeuo (B) | 3,78° | 3,85° | 3,56° | 3,67° 3,25° 3,59° 3,78°
5 | romas
pyka [Mneyo— 106t 114 | 125+ 146+ 176+ 17+ 17+
npeamneuse| 3,43° | 3,67° | 3,55° | 3,568° 3,49° 3,68° 3,4°

C nenpio monmydeHus MHGOpPMAIMU O KMHEMAaTHYECKUX XapaKTEPUCTUKAX TEXHUKHU
rpeday B pa3IuyHble MOMEHTHI I'pebKa MPOBE/ICH BUCOaHaN3 TPEOKOBOTO JIBMKEHUS.

Pe3ynpraTel ompeneneHus OMOMEXaHMYECKHX MapaMeTpOB MOCHIE IPOXOXKICHUS
nepBeix 200 M OBUTH NPHHATHI B KauecTBE MOJCIBHBIX (0€3 BBIPRKEHHOTO YTOMJICHUS) U
MIPUBE/ICHBI B TAOIHUIIE.

PE3YNbTATbI U UX OBCYXOEHUE

B pesynpraTe aHanmM3a JaHHBIX BHICOCHEMKH MOJEIbHBIC MapaMeTphl (mocie
npoxoxaeHuss mepBbix 200 M IUCTAHIIMHM) COMOCTABISUIUCH C  XapaKTePHUCTUKAMHU,
M3MEHUBIIMMUCS TIOJl JEHCTBUEM YTOMIICHUS. BBIsBIIEHO dYeThIpe Hambojiee XapaKTepHBIX
MOKaszareiass OTKIOHCHHWs B  KHHEMAaTHYEeCKOW  CTPYKType TpeOKOBBIX  JBHIKCHHH,
BO3HUKAIOMIMX Ha (OHE YTOMIEHHUS IO CPAaBHEHUIO C MOJCIbHBIMU IapaMeTpamMu. B
YaCTHOCTH, HamOoJee SPKO BBIPAKCHHBIMH OTKJIOHCHHUSMH B TEXHHUKE I'peOKka BO BTOPOM
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Puc. 2. UpesmepHoe crubaHne TAHYIICH PYKH B JJOKTEBOM CYCTaBe€ B IIEPBOM MOJOBHUHE HPOBOIKH
Beciia (yMEHBIIEHHE YIia o): BUI COOKY

MIOJIOBUHE JTUCTAHIIMU SIBIISIETCS] Ype3MEpHOE CTUOaHne TAHYIIEH PYKH B JJOKTEBOM CYCTaBE B
IICPBO#i MTOJIOBHHE TIPOBOJKH, YMEHbIIICHHE yriia O (puc. 2).

[lepBast yacTh MPOBOAKM BBHIMOJHSETCS MpU OoJiee BHITOJHOM IOJOKEHUU JIOMACTH
BECJIa B BOJIE, TAK KaK 3/IECh PEAIU3YIOTCS ONTHMAJbHBIE YIJIbl aTaKU BECIOM U JIOCTUTAETCs
MaKCHMaJbHOE YCHIIKE, CO3/1aBaeéMOe Ha Becie. DTO OMpeeiseT BaKHOCTh TaHHOUW (a3bl 11
YBEIUYEHUSI CKOPOCTH OaiiiapkH.

Oco0eHHOCTBIO MMPOBOJIKHU BECIIa SIBJISETCS Hanbosee ObICTPOE BO3pACTAHUE TaBJICHHS
JIOTIacTH Becjia Ha BOJY M COXPAaHEHME JTAaHHOW BEIWYMHBI JO OKOHYAHMS MPOBOJAKH. DTO
JIOCTUTAETCS 3a CUET BKIIIOUEHHUsS COTJIACOBAHHOI paboThl ONpeAeNeHHOW TIPYMIbl MBIIII]
CIHHBI, IJICUEBOrO Mosica U pyk. B 3Toll (pase oCHOBHYIO paboTy BBINOJHSAIOT HApy>KHBIC
KOCBI€ MBIIIIbI )KHBOTA M MBIIIIIBI TUIEYEBOTO Mosica. Pyku OCyIIecTBISIOT BCIIOMOTaTeNbHYIO
¢byakmuio. OnHAaKo TSHyIIAas pyka, NepelaBas yCUIWE TYJIOBHUINA Ha JIONACTh Becia IMPHU
pasrubaHuy TOJKAIOLIEH pPYKH B JIOKTEBOM CYCTaBe, TaKK€ CO3/IaeT YCHIIUE, KOTOpOe
SIBJISIETCS. CYMMApHOM CHJION, ABUTAIOLIEH JIOAKY BIEPE] M BKIKOYAECT CUILY PYK, ILUIEYEBOIO
nosica ¥ TyJOBHILIA.

TynoBume rpebia akTUBHO TMOBOPAYMBACTCS BOKPYT BepTHKanbHOH ocu. Ilpu ero
pa3BopoTe HEOOXOAMMO J0OMBATHCS, YTOOBI HAIpaBICHUE YCHUJIMSA IUIO HE B CTOPOHY, a
NapajuIeIbHO JIBUKEHUIO JIOAKU. Pykn 1BUTar0TCS OJHOBPEMEHHO € TYJIOBUILEM.

Tonkaromasi pyka, pa3rudasch B JJOKTEBOM CyCTaBe, TOJIKAET LIEBbE BEclia BIEpEs, B
pe3yabTaTe 4ero cosaercs 0osee xKecTKas oropa JIONnacTeio 0 Boay. TsaHyIas pyka B epBoi
MOJIOBUHE TMPOBOAKU OCTaeTcs MpPaKTHUECKU TNpSAMON U MepedaeT Ha BeCiO YCHIHE,
pa3BUBaeMOe IOBOPOTOM TYJIOBULIA.

YtoOBl cuia OMOPHOTO JIEHCTBHS JIOMACTH BECJa HAa BOMY CTajla CHJION TSATU JIOIKH,
HE00X0IMMO TIepeiaTh €€ ¢ JIONACTH Beclia Ha Omopy rpebia. Ycuime ¢ JIOnacTH Becia
nepegaeTcs Mocae0BaTeIbHO Yepe3 ero UeBbE, pyKu rpediia, rpyAHON OTAeN MO3BOHOYHOTO
cronba W Jjanee uepe3 TYJIOBHIIE W Ta3 rpebua Ha cnaiin (miargopma spromerpa,
JIBIDKYIIASICS TI0 PETIbCaM), TIOAHOXKKY U JIOJKY.

[TockonbKy B 3TOH (ha3ze KOHIEHTPUPYETCS MAKCHUMalIbHOE YCHJIME HA JIONACTH, OHO
[0 LIEMOYKE MMEepelaeTcsl Ha TAHYILYI0 PYKY, KOTOpas AOJDKHA OBITh BBINIPSMIICHHOW ISt
YBEJIMYEHUS JJIMHBI IPOBOJIKM JIONacTy Becna B Bozae. Ha (oHe HakomuBIIerocs yromieHUs
CTAaHOBUTCSA TPYAHO MepelnaBaTh OOJbIIOE YCHUIME uepe3 NpsSIMYI0 PYKYy, U BCS Harpyska
NEepexXOoAUT Ha IUICYEBOH MOSC, TA€ OCHOBHYIO pabOTy BBIMOJNHSAIOT JEIbTOBUIHAS H
TpameuueBUIHas MBI, B pesyiabTare MNOpu YTOMJIEHUM O3TH MBIIIBI HE MOTYT
NOJ/ICP)KUBATh ONTHMAIbHYIO paboTy TSHYIIEH pYyKH, W TPOUCXOIUT ee crudaHue B
JokTeBoM cyctaBe. Crubanue pyku yMEHBIIAET €U0 CHIIbI, IeHCTBYIOIIECH Ha KUCTh PYKU U
CO3/AI0IIE MOMEHT OTHOCHTEIBHO IUIEYEBOIO CYCTaBa, YTO IMPUBOAUT K YMEHBUICHHUIO
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Puc. 3. OnyckaHue JIOKTS TOJNKAIOLIECH PYKH B IEPBOM MOJOBHHE IPOBOAKHU Beca (YBEIHICHHE
yrina B): Bua cOoKy

Puc. 4.Onyckanue TOJKAMOMICH pyKky B (ase MOJHOTO BBIBOIA JIONACTH Becia 13 Bos! (B):
BH/JI COOKY

HAarpy3Kd Ha yKa3aHHBIC B CTaTbe TPYNNBI MbIMI. MOAETBHBIA yrol MEXIy IUICYOM U
npeamiedybeM o (crutomHas nmMHUS) coctaBiuser 166 + 3,48°, a Ha QoHe yromieHHs
(myHKTHpHAS TUHKS) 3TOT yroji MeHbine 163° €m. puc. 2). B maHHOM cilydae K BBITOJTHEHUIO
JBIKCHUSI 00Jee aKTUBHO IMOJKJIFOYAIOTCS MBIIIIIBI Tuleda (AByriaBas u Tpexriasas). OHu
BOCIIPUHUMAIOT YacTh YCHJIUS, YBEIMUMBAsl TEM CaMbIM CTHOAHHE PYKH B JIOKTEBOM CYCTaBe.
B utore oGnerdaercst ynepkaHue pykd B 33JaHHOM IOJIOXKEHHUU. PaHHee BKIIIOUCHHE MBI
[Ule4a MPUBOJUT K HMX OBICTPOM YTOMIIIEMOCTH, HOCKOJBKY OCHOBHYIO HAarpy3Ky OHH
MOJTy4aroT BO BTOPOIl IMOJIOBUHE MTPOBOJKU U B (pa3e Havaja BHIBOJA JIONACTH U3 BoAbl. Kpome
TOTO, M3-3a CrMOaHMs TAHYIIEH PYKH B JIOKTEBOM CYCTaBE YMEHBINACTCS JUIMHA MPOBOIKH
JOMIACTH Becja B BOJAE IPU OAMHAKOBBIX YIjaxX IMOBOPOTA TYJIOBHUINA M yMEHBIIACTCS
HCTIOJIF30BAHUE CHIIBI MBIIII] TYJIOBHUIIIA.

Bropoii nmokazarens n3MeHEHHs B TEXHHUKE TpeOka Ha (POHE YTOMIICHUS OIPEeNsIeTCs
OIYCKaHUEM JIOKTS TOJIKAIOICH PYKH B IEPBOM ITOJIOBUHE MPOBOJKH, YBEIWYCHHEM yria [3
(puc. 3).

B mepBoit yacTi mpoBOAKH MpUAAETCS HaNOOJNbIIee YCKOPEHUE XOAY JOAKH, TaK KaK
co3JlaeTcs MaKkCUMallbHOE ycuiMe Ha Becie. JlaHHOe ycuiie nepegaercs depe3 BEeclo, PYKU
(kucTh, mpenIIeybe, mIeY0), TYJIOBUINE U Ta3 Tpedlia Ha ciaiil U MOAHOXKKY Jioaku. Ecian Ha
3TOM TMyTH W3-3a2 BO3JCHCTBUS IOCTOSHHOM (PU3MUECKOW HArpy3KHu ¢ MOSBICHHS
HEMHUHYEMOTO YTOMJICHHS B OJHOM M3 CErMEHTOB 3()()EeKTHBHOCTH TNepeladdl Harpy3ku
CHMYKAETCS, TO BBINOJHAEMAas CTPYKTypa JBW)KCHHs HapyllaeTcs. A MMEHHO, B PE3yJIbTare
HAKOINUBILETOCS YTOMJICHHS B CJIA0bIX 3BEHBSIX OMOKMHEMAaTHYECKOM ILENH IOSBISCTCS
HapymeHne >(PQPEKTUBHOCTH TEXHUKH TpeOka. ABTOpaMHU BBISBICHO ONYCKAHUE JIOKTS
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Puc. 5. OrcytcTBHE — «IOBOpOTa» TYJNOBHINA IO BEPTHKaNbHOH ocu B (ase 3aHoca st
creayromero rpedka ( yMeHbIICHHE yIiia Y): BUA CBEPXY

tonkaromiei pyku (yrom B Oombmie 253°), B TO BpeMsi Kak MOJCIbHBIC IMOKa3aTeNd yria
MEXIy OChio TyJjoBuia u 1wiedom () cocrasisiror 250 + 3,56°.B pesynbrare OTKIOHCHHS
CTPYKTYpBI I'peOKa OT MOJEIBHOI0O C1adeeT yInop TOJKAIOLIEH PYyKH MO OTHOIIEHHUIO K BECIy,
YTO MPUBOJIUT K YMEHBUICHUIO YCUJIHSI HA JIOTACTb.

TpeTtbe u3MeHeHue rpeOGKOBOrO ABMIKEHHUS XapaKTEPU3yeTCsl OITyCKaHUEM TOJIKAFOILEH
pyku B (paze MOIHOTO BHIBOJIA JIONACTH Becia U3 BOAbI (puc. 4).

[TonHbIN BBIBOA JIOMACTH BEC/Aa U3 BOZABI IPOMCXOIUT 3a CUYET PE3KOTO MOAHUMAHUS
npersieubs U KUCTH TAHyIIeH pyku. HemMHOro He noxoxas A0 TYJOBHINA, KUCTh TAHYIIEH
PYKH BMeEcCT€ C MpeAIieuybeM OBICTPBIM JBM)KEHHEM IOJJHUMAETCS BBEPX — B CTOPOHY.
JlomacTh Becia BepXHEH KPOMKOH BBIXOAWUT W3 BOAbl. Tonkaromas pyka (IpaKkTHYECKH
npsiMasi) OCTaeTCsi HEMOJBIDKHOM Ha YpoBHE moja0opojaka. TyloBHIE OCYIIECTBISIET
pPa3BOpPOT OTHOCUTEIBHO BEPTUKAIbHON ocu. Ilpu mpaBUIBHOM BBIBOJIE JIOMACTH U3 BOMBI
OpBI3T IPAKTUYECKH HE HAOIOAeTCHl.

[Ton BO3mEHCTBHEM YTOMIIEHUS NMPOUCXOAMT OIyCKaHWE TOJKAIoIIed pyku. Yroid f3
MEXIYy TYJIOBHUIIEM M TIJICYOM TOJKAIOIMIEH PYKH CTAaHOBHUTCS Ooibiie 273°. OTO CHUXKAET
3 PEKTUBHOCTh HCMONB30BaHUs (a3bl 3aHOCA I NPUIAHUS JIOMACTH Becia Hambonee
BBIFOJTHOTO TIOJIOKEHUSI IIPU BXOJE B BOJY B IOCIEAYIOIIEM IpedKe, Tak KaK OIyCKaHHe
TOJIKAIOUICH pPYKHM YMEHBIIACT BEPTUKAJIBHYIO CKOPOCTh Beclia INpH 3axBaTe BoAbl. B
pe3yabTaTe YBEIMYMBAETCS BpPEMsl 3axBaTa BOJbI M, CIEIOBATEIbHO, YMEHBIIAETCS UIMHA
IPOBOJKU M CHUYKAETCSI MOILHOCTh TpedKa.

YeTBEPTHIM M3MEHEHHWEM B TEXHHUKE TIpelid, yXyIIIaolMM KadecTBO TIpelka,
SBIISICTCS OTCYTCTBHE «IOBOPOTa» TYJIOBHUINA MO BEPTHKAIBHOW OocHM B (hase 3aHOCa mepen
MOCJIEIYIONUM rpeOKOM, yMeHbIeHue yria Y (puc. 5).

[Ipn BeIMONHEHMM TpeOKa ¢ JIEBOro OOpTa JIOAKH BBITSHYTas BIEpe] JieBas pyka
HaXOJUTCSl HA YPOBHE MOJOOpPOJKA, KUCTh M MpPEAIICUbe MPaBOW PYyKH, orepexas JOKOTb,
IOJHUMAIOTCSL BBEPX JI0 YPOBHsI I1a3. Bece nBMXKEHUs 3aHOCA Becaa OCYLIECTBISIOTCS PaBon
pykoit. TynoBume rpebia, ocBOOOXJAEHHOE OT TATU BECIa, «IOBOPAUYMBACTCSI» B MPABYIO
CTOPOHY, YTO 0O0eclne4yMBaeT IPEABAPUTEIbHYI0 MOJIrOTOBKY CKEJIETHBIX MBI K
3 (PEKTUBHOMY BBINOJIHEHUIO CIIEAYIOIIET0 I'PEOKOBOTO JBHXKEHHS, MMEIOLEMY OO0NbIIOe
3Ha4YeHue i npuaaHus rpeOky HauOosblied MomHocTu. IlpenBaputenbHoe pacTskeHHe
MBI Tepe]] TPeOKOM YBETUMYMBACT BEIMYMHY M CKOPOCTHh IPHJIAraeMoro yCWIHS B
OCHOBHOM JIBWJKEHHM BCJEJICTBHE TOTO, YTO MBIIIIA, HAKOMMB YIPYTYyl0 SHEPrUI0 B
IpeIBapUTEILHOM pAaCTSHKEHHUH, OTHaeT €€ B IOCIEAYIOIIeH IpeojoseBaroneil padote.
OTmeuaeTcsi yBeIMUEHHE CKOPOCTH HEPBHOTO UMIIYNbCA, CHUKEHHUE TIOpPOra BO30YXIEHUs U
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BOBJICYEHHE B paboTy OONBIIOTO0 4YHCIIA JBUTATCIbHBIX eauHuIl. Kpome TOrO,
NPEABAPUTENILHOE PACTSHKEHHE MBIIII] CIIOCOOCTBYET IMOCIEAYIOMEMY Pe(ICKTOPHOMY HX
COKpAIIIEHHIO, TO3TOMY Ha4yajio rpedka OyIeT BHIMOIHATHCS aBTOMATHYCCKH.

B mocienyroriem JieBas pyka AKTHBHO OINYCKaeTCs BHU3 —BJIEBO, a IpaBas
MIPOIOJDKACT JBIKCHHE KUCTHIO BBEPX — Brepea. HaunHaeTcs rpebok ¢ j1eBoro 60prta, U BCe
JBMOKCHUS TIOBTOPSIIOTCS.

B maimrem ciydae B pe3yibTaTe HaKOIMUBIIETOCS YTOMIICHHUS TIPOMCXOANT YMEHBIIICHUE
MOBOPOTA TYJIOBHINA M0 BEPTHKAILHON ocu (yron y menbiie —53°, puc. 5) u3-3a orcyTcTBUs
«1o0BopoTa» B (hase 3aHoca. [IpeaBapuTeNbHOEC PACTSHKCHHE MBIIII YMCHBIIACTCSA, YTO B
[ICJIOM BEJIET K CHIYKEHUIO MOIITHOCTH TpeOKa.

Hapymienne Texauku rpedka Ha (POHE HAKOMUBIIETOCS YTOMIICHHUS IPOMCXOTUT M3-3a
TOrO, YTO ONPEACICHHBIC CKEJICTHBIE MBIIIILI HE CHPABISIOTCS CO CBOWMH IPSMBIMH
aHaTOMO-(YHKIIHOHATIBHBIMHA OOSI3aHHOCTSIMH — HEOOXOJAUMOM TpaeKTOpHEH MBHKEHUS WIIH
yaepKaHueM KOHKPETHOTO 3B€Ha JIN00 3BEHBEB TeJa.

[To MHEHHIO aBTOPOB, YPE3MEPHOE CTHOAHUE TAHYIIEH PYKH B JOKTEBOM CYCTaBe U
OIyCKaHWE JIOKTS TOJKAIOIIEH PYKM B IEPBOW IOJIOBHHE MPOBOJIKH, a TaKXe OIYCKaHHE
TOJIKAIOMICH pykH B (haze MOJHOrO BBIBOJA JIOMMACTH BEC/a M3 BOIBI CBSA3aHBI CO CIIAOBIM
pasBuTHeM (WM HU3KAMH (DYHKIIMOHAIGHBIMH BO3MOYKHOCTSIMH) JIEIbTOBHUIHBIX MBbIIIIII,
[TockonbKy OCHOBHBIE (DYHKIMH AeabTOBHAHON Mbimmbel (M. deltoideus) — orsexmenue,
crubaHve W pasruOaHue IUleda, MOBOPOT €ro BHYTPh WIIM HApYKy, a TaKKe OIyCKaHWE
MOJHATON PYKH, TO, HCXOAS W3 aHATOMO-(PYHKIIMOHAIBHBIX OCOOCHHOCTEH, 3Ta MBIIIIA
JOJDKHA YACp)KMBaTh IUICYO B 3aJaHHOM IOJOXXEHHH. OJTOrO0 HE IMPOUCXOIUT IPH
pa3BUBAIOIIEMCSl YTOMIICHHH B IICPBOM IOJIOBHHE TMPOBOAKH W (haze IOJHOTO BBIBOIA
JIONacTH Beciaa M3 BOJBI. IlepBas MOJOBHHA MPOBOJAKK M (ha3a IMOJHOTO BBIBOJA JIOMACTH
BeCJIa U3 BOJIbI OUYCHb BaYKHBI IS IIPOIYKTHBHOTO MCITOJIB30BaHMS OMIOPHOM (ha3bl rpedKa, Tak
KaK IepBas MOJIOBMHA TPOBOJIKU NPHUAACT HAHOOJIbIICE YCKOPEHHE X0y JIOJKH, a Jr00oe
OTKJIOHEHHE B TEXHHMKE BEJIET K YMEHBIICHHIO CKOPOCTH. B (haze MoaHOTo BBIBOIA JIOIACTH U3
BOJBI CO3JAIOTCS MPEANOCHUIKA IS ONTHMAIbHOTO HCIIOJIb30BAHKS OIMOPHOM (ha3bl
MOCIIEAYIOMIETO TpedKa.

OTcyTcTBHE «IOBOPOTa» TYJIOBHINA B (haze 3aHOCA CBA3aHBI C (QYHKIIMOHHPOBAHHUEM
HApYXKHBIX KOCBIX MbI kuBota (M. obliquus externus abdominis). HapyxHbie kochie
MBIIIIIBI BBIMOJHSAIOT BpAIlEHUE TYJIOBHUINA, OTYCKAaHHE TPYAHON KJIETKH, CTHOAHHE ¥ HAKIIOH
MO3BOHOYHHKA B CTOpoHy. CliefoBare/ibHO, JaHHBIC MBIIIB Ha (OHE YTOMIICHHS HE
CIIPABJIIOTCS C MOCTABJACHHBIMHY 3a/[a4aMH B ITOJIHOM 00beMe.

BbiBOAbI

1. DddexTUBHOCTH BBHIOTHEHUS TI'PEOKOBOTO JBIXKEHHS B rpebie Ha Oaiimapke
HaNpsIMyI0 3aBHCHT OT XapakTepa B3aWMOJICUCTBHS 3BEHBbEB Tela B OMOKMHEMATHYECKUX
napax M CTETeHH MepeJadn YCHINs, pa3BUBaEMOr0 IPYIaMH MBbIIIII.

2. I3ameHeHue B TeXHUKE rpedka criopTcMeHa-0aiitapoynnka Ha (poHe HAKOIIJICHHOTO
YTOMJIGHUSI BBI3BAHO TEM, 4YTO OIpPEJCICHHBIC CKEJIETHBIE MBIIIB HE O00eCreynuBaroT
HEoOX0JMMOe IBIKEHUE WIIN Y/IepKaHWEe KOHKPETHOTO 3BeHA JINOO0 3BEHBEB Tela.

3. B pesynbraTe OMOMEXaHMYECKOT'O aHAIM3a YCTAaHOBJIEHO, YTO Jlake HEOOJbIIOE
M3MCHEHHE KHHEMAaTHYECKOH CTPYKTYpbl TIpeOKa NPHBOAWT K HW3MEHEHHSIM XapakTepa
rpeOKOBOTO IBMKECHUS M CHUYKEHUIO A(PPEKTUBHOCTU UX B3aUMOJICHCTBHS.

4. YCTaHOBJICHO, YTO OMMOKHM TEXHUYECKOTO IJIaHa, BBI3BAHHBIC YTOMIIEHHEM, MOTYT
OBITH CJIEICTBHEM CIIa0Or0 Pa3BUTHUA KOHKPETHOW MBIIIIBI MM TPYIIbI M. Pe3ynbraTs
UCCIICOBAaHMUS IO3BOJISIIOT BHECTH KOPPEKIHIO B TPEHUPOBOYHYIO IPOTPAMMY IS
CBOEBPEMEHHOT'O0 YCTPAHEHUS BBIABICHHBIX HEJOCTAaTKOB, YTO SBISETCA MPEINOCBUIKOM K
YIAYYIICHHUIO CIIOPTUBHOTO PE3yJIbTaTa.
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EFFECT OF MUSCLE EXHAUSTION ON KINEMATICS OF KAYAK
ROWING

K.K. Bondarenko, D.A. Khikhlukha, A.E. Bondarenko, S.V. Shilko (Gomel, Belarus)

Changes in kinematic structure of stroke movemerassed by exhaustion are
investigated in the paper. Young oarsmen at theoh@6—16 years having qualification of the
first sports category and the candidate for thetenad sports took part in the experiment. At
passage of a distance of 1000 m on rowing ergomeetegistration of dynamic parameters of
every stroke with continuous videorecording hasnbeade. Using obtained videodata, the
analysis of stroke movements in various phasesrafes for a number of kinematic pairs has
been carried out: oar—water, trunk—vertical, rowtbf trunk around vertical axis, trunk—
shoulder, shoulder—forearm. Possibility of detemation of stroke movements parameters and
estimations of change of stroke kinematic charesttes under the influence of exhaustion are
shown.

Key words: stroke phases, kinematic pairs, bending cornkedet®l muscles, exhaustion.
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