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PE3IOME

Ieab mccaepOBaHMS: M3YINTh 3aKOHOMEPHOCTY (DOPMUPOBAHNSA ABUTATEABHOTO CTEPEOTHUIA YIPABACHNA Te-
AOM B (pa3e moAeTa y CIOPTCMEHOB HA IIPYMepe BBINOAHEHNS NPBDKKA B AANMHY.

Marepuaa u meroast. briro o6caeposano 30 myskuns B Bospacre 17—24 aer. Ilo cremenn cdopmuposanto-
CTHM ABUIaTEABHOTO HABBIKA OHM OBIAM pa3AeAeHbI HAa ABE IPYNNBL B OCHOBHYIO IPyIIy BOLIAM A€TKOATAETHI
BBICOKOJI KBaAM(MRAIMYM — MacTepa CIOPTa M KaHAMAATHI B Mactepa cmopra (16 weaosek). KorrpoasHyo
IPYIIy COCTAaBMAM CTYAeHTHI (14 deroBek), He mmeromye CIOPTUBHBIX Pa3psA0B. JICmOAB30BaAMCH METOABI
orcaexxvsauns ABikenns Motion Tracking u aaexrpomuorpadm.

Pesyasrarsl. B Havarbnyo dasy (dasa BbIIPBITMBAHNMA) PasAMdmA MeKAY Ipymmamu HeaHaunTeAbHbl OT-
TaAKMBAHNME CIOPTCMEHBI BHIIOAHSAM CXOAHBIM O0Pa3oM, CIOPTCMEHBI OCHOBHOJ TpyImbl mpu 3ToM Goree
3((heKTUBHO UCTIOAB30BAAK Pe3ePB PAGOTHI KOAEHHBIX CYCTABOB. XapakTep paGoThI MBILIL HOT y CIIOPTCMEHOB
oboux rpymn B 910t (ase Takke He pasanmdarci. OAHAKO AdAbHelliee BBIIOAHEHNE ABUTATEABHOTO AEHCTBUSA Y
CIIOPTCMEHOB OCHOBHOJ ¥ KOHTPOABHOM IPYIII IPOUCXOAUAO NO-pa3HoMy. CIOpTCMEHBI KOHTPOABHOI I'PYIIIBI
IPAaKTHYECKN He OCYLIECTBASAK YIpaBAeHusA TeaoM B (ase morera. O6 3T0M CBHAETEABCTBYET IPEKAE BBICO-
Kuil TOHYC MBI PYK, COVMHBL ¥ LIV HA OPOTSKEHMN Beeil (asbl moAeTa. ABMKEHNMS BBIIOAHAAMCH TOABKO
B KOAEHHOM ¥ Ta300eApPEHHOM CyCTaBax, mpuyeM yke B (hase «3aBUCAHMA» — BBICUIEN TOYKE TPAEKTOPUN
IOA€Ta — 3TV ABVMJKEHNA HAIPaBAEHBI Ha IOATOTOBKY K IPM3EMACHMIO.

CHOpTCMeHhI OCHOBHOM TPYIIILI B (base noA€eTa 3&AeﬁCTBOBaAM BECh CIIEKTP BO3ZMOJKHBIX ABI/I)KEHI/II?I. Crubanus
u paBI‘I/I6aHI/IH BBIITIOAHAAMCH B ITIA€YEBBIX M AOKTEBBIX CYCTdBAX, 4 TdKJK€ B CyCTaBdX IIEN ¥ MO3BOHOYHMKA. Bce
3TN ABVIKEHM HANPABACHBI HA YBEAMYECHME AAABHOCTM NIPBIXKKA, ITOMY CHOCO6CTByeT VI BBIHOC HOT BIIEPEA,
W IPUAAHME TEAY YIAOBOT'O YCKOPEHMSA 3a CUET ABVIKCHMI TOAEHEN ¥ TOAOBBI. HOAI‘OTOBK& K IPU3EMAEHUIO
NPOU3BOAMAACH HEIIOCPEACTBEHHO NMEPEA KOHTAKTOM C MOBEPXHOCTHIO, OAHAKO CaM XapaxTep (baSbI noaeTa
ITO3BOAAA CIHOPTCMEHY MAKCUMAABHO MCIOAB30BATbh MHEPUMIO ABVUKEHUA T€Ad AAA YAAMHEHMA IPBIKKA, TEM
caMbIM o0Aeryas aMOPTU3aUNIO yAapa, ¥ YAEPKaHNUA PABHOBECHS MOCAE MPUSEMACHUA.

QopmipoBaHye ABUTATEABHOIO CTEPEOTHIA YIPABAECHNUS TeAOM B (base MOAETA y CHOPTCMEHOB IIPH BBIIOA-
HEHWNM NPbDKKA B AAMHY OOYCAOBAMBAETCS IPERAE BCErO TpaHCOPMALueil AOMMHAHTBI, ONPeAEASIOLEN
LjeAb ABUTATEABHOTO AENCTBUS — C Ge30MacHOrO MPM3EMAEHUS Y HAYMHAIOUMX HA MAKCHMMAABHYIO AdABHOCTb
IPBIKKA ¥ KBAaAMGDUIMPOBAHHBIX CIOPTCMEHOB. B pesyabTate hOpMMPYIOMMICA ABUTATEABHBIA CTepeoTHII,
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BKAIOYAIOIMMI TOABKO ABMIKEHNA HOT Y HAUMHAIOMMX CIOPTCMEHOB, AOTOAHIETCS BOBACUEHNEM ABVIKEHUI PYK
¥ KOpIyca, CHIDKEHNMEM CTerneHN (UKCAuy B CYCTaBaX y CMOPTCMEHOB BBICOKOI KBaAM(MUKALNIL

3akaroueHne. HOAy‘IeHHbIe AAaHHBIE CBMAETEABCTBYIOT O CYI[E€CTBEHHOM pPA3ANYMM ABUTATEABHBIX CTEPEOTH-
OB, A€XXalllMX B OCHOBE BBIMIOAHEHUA ABUTATEABHOTO Aei[CTBMH — TIPBIKKA B AAMHY — Y CIOPTCMEHOB pa3And-

HOJ KBaAM(UKALIIL.

KaroueBbie caoBa: IPBDKOK, YIPAaBAEHME ABVIKEHUAMMU, E)AeKTPOMI/IOI‘panI/IH, MBIII€YHAA AaKTUMBHOCTB.

BeegeHue

ABurarespHbie AeVicTBUMA B 6E30MOPHOM IO-
AokeHun (B TpPBDKKe, B (ba3e MOAETA) ABASIOTCS
HanboAee CAOKHBIMM C TOYKM 3PEHUSA TEXHUKM
BeimoAHennsa [1, 2]. B pasHeix Bmpax cmopra Ha-
BBIKM BBIIOAHEHMA AAHHBIX AENCTBUI COBEpIIeH-
CTBYIOTCH, AOCTMTAIOTCA IIyTEM MHOTOYMCAEHHBIX
HOBTOPEHMI, IIOCTENEHHO IOABOAAINX WHAVWBH-
AYaABHYIO TEXHMKY BBINIOAHEHMSA OIPEACACHHO-
ro ympakHeHusA K 3dTaroHHOM. Ilpm aTom ocHOB-
HBIM KpUTEpPHEM OIEeHKM ABAAETCA COOTBETCTBUE
9TOMY 3TaAOHY, a BCA 3ajada TpPeHepa 3aKAOdYa-
eTcad B YCTpPaHEHMM OTKAOHEHW) OT 3ITaAOHHOTO
ucrnornenus [3, 4].

IIpn aTom ManrO BHMMAHMA YAEAAETCA OIlEHKe
(DUBMOAOTHIECKUX — TPOLECCOB, O06ECHEYNBAOUINX
TeXHUKY Takux ABwkenuit. Dopmuposanme ABU-
raTeAbHOIO CTEepPeOoTHIIa OCHOBAHO HAa COYETaHUH
ABYX TAaBHBIX (PAKTOPOB — CO3AaHME ONTMMAABHON
IPOrpaMMbl ABUTaTEABHOTO AEWMCTBMA M COBEpIIEH-
CTBOBaHME CUCTEMbl KOPPUTHPYIOMMX BO3AENCTBUA
Ha ocHOBe o6paTHbIx addepenranuit. Koppurupyro-
e BO3AEMCTBUS PACCMATPUBAIOTCA KaK HEOOXOAM-
moe 3BeHO [3]. OAHAaKO B 6€30MOPHOM MOAOKEHUH
BO3MOSKHOCTb KOPPEKIMU ABUTATEABHOTO AENCTBUA
OTpaHNYEeHO KaK HapylIeHMeM CEHCOPHOIO BOCHPUA-
st (KaK 3PUTEABHOTO, TakK M BECTUOYASPHOTO), TAK
M CIOCOGHOCTBIO YIPABAATH MEPEMENIEHNEM TEAd B
noaete. Kpome TOro, mpm BBIIOAHEHWMM AEMCTBUI
B 0€30MOPHOM MOAOKEHMY Ba’KHBIM IICUXOAOTMYE-
CKMM (DaKTOPOM SABASIETCA TOTOBHOCTh K Gezomac-
HOMY MOPM3EMAEHMIO, MCKAIUYEHMIO BO3MOXKHOCTHU
noTepu paBHOBecus u napeund [6, 7]. Hepeako aror
(akTop mpenATcTByeT 3(P(PEKTUBHOMY BBIIOAHEHMUIO
yIpaskHEeHu .

Bce m3nroskeHHOE 06YCAOBAMBAET aKTYaAbHOCTh
uccAepAoBaHuA (HU3MOAOTMYECKUX MEXaHU3MOB, Ae-
JKalMX B OCHOBE YIPaBAEHNsS T€AOM B 6€30TOPHOM
nonokenun (B dase moaera).

Ieap mccaepoBaHMA: M3YIUTh 3aKOHOMEPHOCTH
hopmMupoBaHusA ABUTATEABHOTO CTEPEOTHUIIA YIIpaB-
AeHMA TeAOM B ¢da3e moAeTa y CIOPTCMEHOB HA IPH-
Mepe BBIIOAHEHMA MPbIKKA B AAVHY.

MaTtepuan un metogapl

Beiro o6caeposBano 30 myskumu B Bozpacte 17—
24 aer. Ilo crenenn chopmMrpPOBAaHHOCTU ABUTATEAD-
HOTO HaBbIKa OHM OBIAM Pa3A€A€HbI HA ABe TPYIIBL
B ocHOBHYIO Ipynmy BOWIAM AETKOATAETHI BBICOKOI
KBaAuduKRanguy — MacTepa CIOpPTa ¥ KAHAMAATHI B
mactepa cnopra (16 serosek). KoHTpoabHYIO TpyII-
ny cocraBuau ctyaeHTsl (14 yeroBek), He umernOUue
CIOPTMBHBIX pPa3pAAOB. AAd aHaAmM3a OpueHTaIuu
3BEHbEB TeAd, MX PACIOAONKEHNA B HPOCTPAHCTBE U
OTHOIIEHNS K ONOpPe MCIOAB30BAACA METOA OTCAe-
skmBanus Amwkenns Motion Tracking. IIpocrpan-
CTBeHHble IepeMeljeHns 3BEeHbeB TeAd CIOPTCMe-
HOB PETMCTPUPOBAANCH C MOMOIIBIO BMAEOKAMEPBI
Vision Research Phantom Mire eX2. Cremka Beaacs
co ckopocteio 100 kappoB B cexynpy. [loaydennsie
AaHHble ObIAM O06paGOTaHbl U NPOAHAAM3UPOBAHBI B
nporpamme StarTraceTracker 1.1 VideoMotion®.
A permcrTpanuyu  GMOIAERTPUYECKUX TOTEHIMA-
AOB MBIIII] MCIOAB30BaAcA arekTpomuorpad FREE
EMG.

(QakTuyeckne AaHHbIE IPEACTABAEHBI B BUAE
«cpepnee = ommbka cpepnero» (M = m). Aocro-
BEPHOCTb Pa3AMUMii MEXKAY IPYIIaMy OLeHMBAAACH
C MCIOAB30BAHMEM HeNapaMeTPUIeCKOTO KPUTEPUs
Manna — Yutun.

Pe3sy/bTaThl

Ha puc. 1 npeacTaBaeHBI cTOI-KaApsl Tpex ¢as
BBIIOAHEHMS IPBIKKA B AAMHY CIIOPTCMEHAMM OC-
HOBHOJ ¥ KOHTPOABHON rpymnn. B mepsyio ¢asy
(dpasa BeIIpPBHIrMBAHMSA, HEIOCPEACTBEHHO IIOCAE OT-
pbIBa OT ONOPBI) Pa3HUIIA MEKAY ITOAOKEHMEM TeAd
CIIOPTCMEHOB IPAaKTMYECKM OTCYTCTByeT. EauH-
CTBEHHOE pa3AMdMe — YrOA B KOAEHHBIX CYCTaBax y
CIIOPTCMEHOB KOHTPOABHOM IPYIIbI OBIA HECKOABKO
moke (164,7 = 12,2)°, 4vem B ocHosuon (187,2 £2,1)°,
p < 0,05. OueBuAHO, YTO HAYMHAIOUIVE CHOPTCMEHBI
He MOAHOCTBIO MCIOAB3YIOT HOTEHIMAA KOAEHHBIX
CYCTaBOB AASL OTTaAKMBAHMUA.

Oanako B a3y «3aBMCAHMAY, TO €CTh B MOMEHT
IPOXOSKAEHNS HauBBICHIEN TOYKM TPAEKTOPUM IIO-
AeTa pasHMUIA CTAHOBUTCH BeCbMa CYIECTBEHHOIL.
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OpuruHanbHble CTaTbn

Konrpoasnas rpynna OcHoBHas rpymmna

(Daza BeIIphIrMBaHKA

Puc. 1. TToroxenne Tera CHOPTCMEHOB OCHOBHOM M KOHTPOAB-

HOJM TIpynm B (pase BBIIPHIIVMBAHMA (HEMOCPEACTBEHHO IIOCAE

OTpBIBa OT IIOBEPXHOCTH), B (ade moAeTa (HauBbICIIAA TOYKA

TpaekTopyu) ¥ B (pase mpuaeMAeHMA (HEMOCPEACTBEHHO IepeA
KacCaHMeM II0OBEPXHOCT)

Vrabl cruGasns B KOAEHHBIX CyCTaBaxX He pasamya-
AMCh MeRAY rpynmamu (83,7 = 5,2)° B KOHTpOAE U
(89,4 = 3,1)° B ocHoBHOI rpynme, p > 0,05. Oanaxo
Ta306€eApeHHbIe CYCTaBbl Y CIOPTCMEHOB OCHOBHOIM
Tpymmsl MOAHOCTBIO pasoruytel (177,3 = 5,1)°, Toraa
KaK y CIOPTCMEHOB KOHTPOABHOJ TPYIIBI — COTHY-
71 A0 (118,7 = 8,5)°, p < 0,05. Takske maedeBbie Cy-
CTaBBl Y CIOPTCMEHOB OCHOBHO TPYIIIbI TOAHOCTHIO
pasoruytsr (175,3 + 4,8)°, Toraa Kak y CnopTCMEHOB
KOHTPOABHOI Tpynmbl — cOrHyTH A0 (86,2 = 11,9)°,
» < 0,05. Anarornynas pasHuna u B yraax CruGaHus
AOKTeBbIX cycTaBoB (172,7 = 5,1)° B OCHOBHO TpyII-
ne u B KoHTpoAbHOM (128,3 = 9,7)°, < 0,05. Mox-
HO IIPEAIIOAAraTh, YTO y CIOPTCMEHOB KOHTPOABHOM
TPYOIBl K MOMEHTY AOCTMIKEHMS BBICIIEH TOYKM
TPaeKTOPUM YK€ BBHIIOAHEH KOMIAEKC ABVIKEHWIL,
IOATOTABAMBAIOIMX €T0 K IPU3EMAEHMIO: Crubanue

HOT AOAJKHO O00ecrednTbh aMOPTM3ALUIO IPU B3au-
MOAEJCTBMM C OHOpPOI, a crubaHme Pyk CIOCO6-
CTBOBaTh yAepskaHuio paBHoBecus. OAHAKO BCe 9TH
IPUTOTOBAEHMSA ABASAIOTCA NPEKAEBPEMEHHBIMM U
notomy HeaddexkTuBHbIMU. B TO ke Bpema y cmop-
TCMEHOB OIIBITHON TPYIIbI ABVJKEHNME HOT CHOCO0-
cTByeT (DOPMUPOBAHMIO BPAIATEABHOTO MMIIYAbCA,
KOTOPBI/ NPUAACT TEAY YIAOBOE YCKOPEHME ¥ IO-
3BOAMT BBIBECTH HOTM BIIEPEA OTHOCUTEABHO OOLIETO
IleHTpa TAKECTH.

OmnucaHuble pa3Anyms B HOAOKEHNN TEAA B TOYKE
«3aBMCAHMA» CKA3bIBAIOTCA HA XapakTepe MPU3EM-
Aenus. COOPTCMEHBI OCHOBHOW TPYIIBI B 3aBepiia-
oy ($asy OpblKKa BBIIOAHAIOT ObICTpoOe cruba-
Hye B Ta300eApeHHBIX cycraBax Ao (49,7 = 8,5)°,
910 06ecrednBaeT BHIHOC HOT BIEPEA M YAAUHEHME
npsokka. He6oabuioe crub6anne B KOAEGHHBIX CyCTa-
Bax A0 (172,4 = 3,5)° obecneumBaerT aMOpPTU3ALNIO
NPy B3aUMOAEHCTBMM C OHmOPOit. Pykm moaHOCTBIO
pasoTHYTHl B AOKTEBBIX CyCTaBaX M OTBEAEHbI Ha3aA
yrAbI B AedeBbix cycraBax — (34,8 + 6,3)° arg oGe-
CreyeHyus paBHOBECHA. Y CIOPTCMEHOB KOHTPOAb-
HOJ TPYNIBI KapTUHA NPMHUMIMAABHO MHASA — CTHU-
GaHre B Ta300eAPEHHBIX CycTaBax BABOe caabee (A0
(73,1 = 11,6)°, p < 0,05), a B KOAEHHBIX CyCTaBax,
HanpoTus, cuapHee (po (138,2 = 13,1)°, p < 0,05). B
IAEYEeBBIX CYCTaBax YrAbl AocTuraiorT Ammb (98,4 =
16,7)°, » < 0,05. B pesyabraTe AAMHA IPBIKKA Cylie-
CTBEHHO COKpAIaeTcs, a CIOCOOHOCTh YAEPIKMBATH
paBHOBeCHE IOCAE HPU3EMAEHNUSA OTPAHMIEHA.

Bo Bropoit yactu paGoThl IPEACTABAEH aHAAM3
O6MO3AEKTPUYECKON aKTUBHOCTY Pa3AMYHBIX MbI-
IIEYHBIX TPYII [PV BBIIOAHEHMM NPBIKKA B AAU-
Hy CIIOPTCMEHaMM pa3AM4YHON KBarudurammm. Y
CIIOPTCMEHOB KOHTPOABHOM T'PYINBl aKTUBHOCTb
60AbIIE6EPIIOBBIX MBIIII ¥ ABYTAABbIX MbIIIL GeApa
perucTpupyercs TOAbKO B (pa3ax BBIIPHITMBAHUA U
npuszemaennsa. Ha nporsaskenun dasbl monrera atu
MBILIIBl § CHOPTCMEHOB AAHHOJ TPYIIBI paccaa-
6aenbl. B TO 3Ke Bpems y CHOPTCMEHOB OCHOBHOJ
TPYNOBI PETUCTPUPYETCA MPOMEKYTOYHAS BCIIBILI-
Ka aKTMBHOCTYM AaHHbIX MbII B (ase moaera
(pmc. 2).

ARTMBHOCTH MBI, PYK (GUI[EICHI ¥ TPUI[EIICHI
nAeda), HAaNpOTMB, HAa BCEM IMPOTKEHUM I[OAETA
npeo6AaAAET Y CIOPTCMEHOB KOHTPOABHOJN T'PYIIIbI
(puc. 3). O4eBMAHO, YTO MOCTOAHHBI OAHOBPEMEH-
HBIl TOHYC crubareneit u pasrubareaeit Cioco6CTBy-
erT uKcanyuy CycTaBa M NPENATCTBYET ABVIKEHMAM.
B TO ke BpeMf y CHOPTCMEHOB OCHOBHOM T'PYIIIbI
PErucTPUPYIOTCSH M3OAMPOBAHHbBIE BCHBIMIKY aKTUB-
HOCTY Ha3BaHHBIX MBILIL, KOTOPbIE HE COBIAAAIOT 1O
BPEMEHM, TO €CTb BBIIOAHSIOTCA aKTUBHBIE ABVKE-
HUA PYKaMIH.
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Puc. 3. bruoanekTpudyeckas aKTMBHOCTD MBINIL, PYK y CIIOPTCMEHOB OCHOBHOM M KOHTPOABHON IPYIII
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OpMFMHa/]beIe CTaTbU

AHanorMyHYI0 KapTHHY Mbl HaGAIOA2EM CO CTO-
POHBI MBI COMHBI ¥ IIEW, AKTUBHOCTbH AAHHBIX
TPYII MBII § CIOPTCMEHOB KOHTPOABHONM TPYIIIbI
perucTpupyercs Ha MPOTAKEHMM BCETO INPHIKKA,
9TO CBUAETEABCTBYET 06 M3GBITOYHOM pasrubGaHuu
Kopuyca u (uKcangmu e€ro Ha BCe BpeMs IOAETa

KoHTponbHas rpynna

(puc. 4). V cnopTcMeHOB OCHOBHOJ I'PYIIIbI, HAIPO-
TUB, (DUKCUPYIOTCA AMIIb V3OAMPOBAHHbIE, HE3Ha-
9UTeAbHbIE 1O AAUTEABHOCTM BCIBIIIKY aKTUBHOCTH
AanHpIx Mblmn. ITo-Buammomy, Takme KpaTKOBpe-
MeHHble ABVIKEHUA KOPIyca MOTY MCIOAB30BAThHCA
AAA KOPpEKIUM TPaeKTOpyUM IOoAeTa.

OcHoBHas rpynna
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Puc. 4. buosrexTpudeckas akKTMBHOCTD MBIIII TYAOBMIA Y CHIOPTCMEHOB OCHOBHOM M KOHTPOABHON IPYIII
IPY BBINOAHEHMN NPBIKKA B AAMHY

O6cyxaeHue

ITorydyeHHBIE AaHHBIE CBUAETEABCTBYIOT O CyIje-
CTBEHHOM pa3AMYMM ABUTATEABHBIX CTEpPEOTUIIOB,
AeXKalluX B OCHOBE BBIIOAHEHMA ABUTATEABHOTO
AEMCTBUA — NPBIKKA B AAMHY — Y CIIOPTCMEHOB OC-
HOBHOM M KOHTPOABHOM T'PYIHIIL.

B navaapHy!o a3y (casa BBIIPBITMBAHUA) Pas-
AVYMA MEKAY TPyNIaMy He3HaYMTEeAbHBI, OTTAAKMU-
BaHME CIIOPTCMEHbI BBIMOAHAIOT CXOAHBIM 06pa3oM,
CIIOPTCMEHbI OCHOBHOJ I'PyHIBl Ipu 3TOM Goaee
3 deKTUBHO MCIOAB3YIOT pe3epB PabGOThl KOAEH-
HBIX CyCTaBOB. XapakTep paGOThl MBI HOT Y

blonneTteHb cMbMpcKoin meamumHbl, 2016, Tom 15, N2 3, c. 87-94

CIOPTCMEHOB 06enx rpynm B 3TOi (ase Takke He
pasamdaercs.

OaHako AaapHejiliee BBIIOAHEHVE ABUIATEABHOTO
ACJCTBUA Y CIOPTCMEHOB OCHOBHOM M KOHTPOABHOM
TPYOI IPOMCXOAUT HO-pasdHoMy. CrnopTCMeHbI KOH-
TPOABHOJM TPYIIBl IPAKTUYECKNM HE OCYIIECTBAAIOT
ynpasaeHus teaoM B ¢ase norera. O6 arom cBuae-
TEABCTBYET BBICOKVMI TOHYC MBIUIL PYK, CIVHBI ¥ IIeN
Ha MPOTSKeHny Beeit (aspl morera. ABUIKEHMS BbI-
IOAHAIOTCA TOABKO B KOAEHHOM U Ta300€APEHHOM CY-
CTaBax, IpuueM y>XKe B (pa3e «3aBMCAHMA» — BBICHIEH
TOYKE TPAaEKTOPUM IOAETA — ITU ABMSKEHMS HAIPaB-
AEHBI Ha IOATOTOBKY K IIPVM3EMAEHMIO.
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CnopTcMeHbI OCHOBHOJ Tpymnnel B ¢a3ze moAeTa
3aAeVICTBYIOT BECh CIEKTP BO3MOSKHBIX ABVMIKEHUI —
crubaHus u pasruGaHus BBIIOAHAIOTCA B IAEYEBBIX
M AOKTEBBIX CyCTaBaX, a TakKKe B CyCTaBaxX LIeU 1
NO3BOHOYHMKA. Bce 3T ABMIKeHMA HampaBAEHBI
Ha yBeAMYEHNME AAABHOCTM IPBDKKA. DTOMY CIIO-
COGCTByeT 1 BBIHOC HOT BIEpEA, ¥ NMPUAAHME TEAY
YTAOBOTO YCKOpPEHM:A 33 CYeT ABIJKEHMA T'OACHeN
u ToAOBBL. IlOATOTOBKA K IpPM3EMAEHHMIO IPON3-
BOAMTCS HEIOCPEACTBEHHO Iepe) KOHTAaKTOM C
nosepxHocThio. OaHAKO caM xapakrep assl IO-
AeTa IO3BOAAET CIOPTCMEHY MaKCUMaAbHO JC-
IOAB30BATh MHEPIVMIO ABVMSKEHUA TeAd AAA YAAMHE-
HMSA OPBIKKA, TEM CaMbIM O6Aerdas aMOpPTU3ALUIO
yAapa, ¥ YAEp>KaHMA paBHOBECHA IIOCAE IpPU-
3eMACHMA.

Ha ocHOBaHMM M3AO3KEHHOIO MOJKHO 3aKAIO-
9UTh, YTO B KOHTPOABHON TpyINIe AOMMUHAHTOM
IpM BBIIOAHEHMM AAHHOTO ABUTATEABHOIO Aei-
CTBUA fABAfeTCA Oe3omacHOe IMpu3eMAeHNe, a
VIMEHHO aMOpTI/ISaIU/IH yAapa HpI/I CTOAKHOBEHUN
C TIOBEpPXHOCTBIO ¥ YAEp>KaHUe pPaBHOBECHUT AAA
OPOTMBOAEUCTBMA HANPaBACHHOM BIIepeA MHePIUM
C IeAbl0 IpeAOTBpaTuTh mnapenue. CroprcmeHs
AAHHOJ TpPYNIbl HE OCYIeCTBAAIOT YIpaBACHNE
TeaoM B ase moaera. Y CIOPTCMEHOB OCHOB-
HOJM TpynIbl AOMMHMpYIOIIEN 3ajAadeil, pelraemMoin
B IIpOIlecce ABMIaTEABHOIO AEHCTBUA, ABALETCH
AOCTMIKEHMe MaKCUMAaABHOM AAABHOCTY IPBIKKA.
AAf 3TOrO BBINOAHAETCA KOMIAEKC ABVIKEHUIA,
[O3BOASIOMNX ONTMMU3MPOBATh TPAEKTOPUIO IIO-
AeTa ¥ B TO 3XKe BpeMs obecmednTb Ge3omacHoe
npyu3eMAeHue.

MoOKHO TPEANOAOKWUTh, 4dYTO Yy HA4YMHAIO-
IMUX CIOPTCMEHOB B 0(€30MOPHOM IOAOJKEHUM
(8 dase moaera) Bepymas pPOAb B YIpPaBAEHNUU
ABUTATEABHBIM AENCTBMEM IIPUHAAAESKUT CUCTE-
Me IOCTYpPaAbHBIX pedAeKCOB, peaan3yeMbIX Ha
ocHOBe addepeHTanMM OT NPONPUOPENENTOPOB
MBIIIEYHO-CYCTaBHOTO amnmapara. Ilpmumuon ato-
IO MOJKET ABAATHCA CHIDKeHue addepeHTHON uM-
IyABCALMM OT BeCTUOYASIPHOTO M 3PUTEABHOTO
penenTopos. IIpuunmHON CHMSKEHMA MMIYAbCAIUU
OT MOAYKPYJKHBIX KaHaAOB MOJKeT ObITh Ae3opra-
HU3anusa aKTMBHOCTM pPEIeNTOPHOTO IOAA B IO-
AYKPY>KHBIX KaHAaAaX 33 CYET IOCTOSHHOM CMEHBI
HampaBAeHMsA yckopeHus B ¢dase morera. Aedu-
ouT uHAMOpPMAanMM OT 3PUTEABHOTO aHaAM3aTopa
MO3KeT ObITb CBA3aH C Ae30praHmaanueii B3anuM-
HBIX ABVDJKEHUI TeAa, TOAOBBI M TAa3 B ¢ase mo-
Aera. Ilpeob6rapanme mOCTypasbHBIX pedAEKCOB
OPVBOAUT K IOBBIIEHUIO aKTMBHOCTM MBbIIII-Pa3-
rmbaterent TyAoBMIIA M K (UKCAnuM Kopmyca

u pyk [8, 9].

B nmponecce TpeHnpoBky cnoprcMeHs! hOPMUPY-
I0T CIOCOGHOCTb MOAABAATH IPOTUBOAENCTBUE I-
(eKTOB OCTYPAaAbHOJ CHCTEMBI, TEM CaMbIM IPHOG-
peras HaBBIKM ONTMMAABHOTO YIPABACHUSA TEAOM B
(daze moaera.

3akaoyeHue

QopmupoBaHne  ABUTaTEABHOTO  CTepeoTHna
yIpaBAeHUsA TeAOM B (pa3e moaeTa y CIHOPTCMEHOB
OpPM BBIMOAHEHUM IIPBIKKA B AAMHY O6YCJ\OBAI/IB3-
eTCs IpeskKAe BCero TpaHcdopMmalmein AOMMHAHTHI,
OIpeAeAdAIo el IleAb ABUTaTeABHOTO AEMCTBUA — C
6e301IaCHOTO IPMU3EMAEHNA Y HAYMHAIOMMX HA Mak-
CUMAABHYIO AAABHOCTD MPbIJKKA Y KBaAI/[q)I/IIH/IpOBaH-
HBIX CIIOPTCMEHOB. B pesyaprate dopmupyrommuics
ABUTATEABHBIM CTEPEOTHI, BKAIOYAIOMUIA TOABKO
ABVOKEHMS HOT Yy HaYMHAKOMINX COOPTCMEHOB, AO-
IOAHAETCS BOBA€YEHNMEM ABVMIKEHMI PYK M KOpIyca,
CHIDKEHNUEM CTeleHM (pMKCaIuy B CyCTaBax y CIOp-
TCMEHOB BBICOKOJ KBaAM(PUKALNIL.

KoH}p/MKT uHTepecos

ABTOpBI AEKAAPUPYIOT OTCYTCTBUE SIBHBIX ¥ IMO-
TEHIMAABHBIX KOH(DAMKTOB MHTEPECOB, CBA3AHHBIX C
nyOAMKaLyeil HACTOAWEN CTAThM.
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Laws of formation movement patterns management body
in phase of flight in athletes
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36 Lenina Av., Tomsk, 634050.

2 Nationai Research Tomsk Polytechnical University, Tomsk, Russian Federation
30 Lenina Ave., Tomsk, 634050.

3 Siberian State Medical University, Tomsk, Russian Federation
2 Moscow Trakt, Tomsk, 634050.

ABSTRACT

Materials and methods. Regularities of movement patterns in the body control the flight phase of the
athletes on the example of the long jump were studied by methods of Motion Tracking and electromyography.
The findings suggest that a significant difference of motor stereotypes underlying the performance of motor
actions — the long jump — in different skill athletes.

Results. In the initial phase (phase jumping) differences between the groups are small - repulsion athletes
perform in a similar manner, a core group of athletes with a more efficient use of the reserve of the work of
the knee. The nature of the work the leg muscles in athletes of both groups in this phase is also not different.
However, the further execution of motor actions in athletes of both groups occurs in different ways. Athletes
of the control group did not perform virtually control the body in flight phase. This is evidenced primarily
high tone muscles in the arms, back and neck throughout the flight phase. Movements are performed only in
the knee and hip joints, and already in the phase of “hang-up” — the highest point of the flight path - these
movements have focused on the preparation for landing.

Conclusions. Athletes of the main group in the flight phase involve the full range of movements - flexion and
extension are performed as in the shoulder and elbow joints, as well as in the neck and spine joints. All these
movements are designed to increase the range of jumps - this contributes to the removal of the legs forward,
and giving the body angular acceleration by the movement of legs and head. Preparation for landing is made
directly before contact with the surface, but the very nature of the phase of flight allows the athlete to use
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the inertia of motion of the body as much as possible to lengthen the jump and thus facilitate shock absorption

and retention of balance upon landing.

Formation movement patterns in the body control the flight phase of the athletes in the performance of the
long jump is caused first of all a transformation of the dominant, defining the objective of motor actions - from
a safe landing at the beginning to a maximum distance of the jump from qualified athletes. The result is a motor
stereotype that includes only foot traffic at beginners, is complemented by the involvement of the movements
of hands and body, reducing the degree of fixation of joints in high-skilled athletes.

Keywords: Tags: jump, motion control, electromyography, muscle activity.
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