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Pe3slome
Y nnu c orpaHnyYeHHbIMU BO3MOXHOCTAMM 3[0POBbA OCHOBHOE HapyLUeHe BINAET Ha paboTy Apyrunx opraHos 1 cnctem. Ocoboe BHY-
MaHwue NpuBeKaloT CNOPTCMEHbI aJaNTUBHOTO CMOPTa, B YaCTHOCTY, Kak OCHOBHOW filedeKT BNrAeT Ha paboTy OnopHO-ABUraTeNbHOro
annapara,  COOTBETCTBEHHO, Ha CMOPTUBHbIN pe3ynbTat. Bo3MoXHa N KoppeKuma 1 N3MeHeHre TPEHUPOBOYHbIX NPOrpamm, 3Has
0CO6EHHOCTM PaboTbl MbILLL, M COPTCMEHOB Pa3fINUYHbIX HO30I0rMYeCKMX rpymnm.
Llenb. MNMpoaHanun3upoBaTtb paboTy ONOpHO-ABMraTeNbHOro anmnapata y CMOPTCMEHOB C HapyLUEHVEM MHTEeNNeKTa, ClyXa 1 LeTCKUM
LepebpanbHbIM Napaanyom.
Marepuan n metopbl nccnepoBaHua. iccnefoaHue npoBoaMnock Ha 6ase rocyAapcTBeHHOro aBTOHOMHOTO yupexaeHua Ceepa-
nosckol obnactn «CnopTrBHaA afanTBHasA LWKOMa» Ha MHOroGyHKLMOHanbHoM TpeHaxepe «Humac Normy. B Hem npuHanu yyacTtre
21 cnopTcmeH B Bo3pacTe oT 16 fo 22 neT: C HapyLUeHMeM UHTeNeKTa C JIErKon CTeneHblo YMCTBEHHOW oTcTanoctu (n=7:1m,, 6 A.), ¢
[eTCKMM LepebpanbHbiM Napanuyom B popme cractryeckoro remmnapesa (n=7:4 m., 3 ii.), CNOpTCMeHbI C HapyLLeHnem ciyxa (n=10:7
M., 3 A.) C BpPOXXAEHHOW FnyxoHemoTon (n=3) 1 TyroyxocTbto 3-4 cteneHu (n=7). CnopTcmeHam 6b110 NPOBEAEHO TECTUPOBaHVE MbILLL,
HVXHUX KOHEYHOCTEe, B YaCTHOCTY, MbILWL, NepefHel 1 3afHel MoBepXHOCTY 6efpa; BHYTPEHHUX U HAPYXKHbIX MbILLL, FONEHUN B KOH-
LieHTpu1YyeckoM (npeofosneBatoLLem) 1 SKCLeHTPUYECKOM (yCTynaioLem) pexxumax MbllleyHon paboTbl. MblwwLbl nepeaHelt 1 3agHen
noBepxHOCTN befjpa TECTMPOBANMCH B NONOXKEHNUW CUAA, TPU YTNOBOW CKOPOCTU Ha TpeHaxkepe 45 rpaflyc/c. BHyTpeHHMe 1 Hapy»KHble
MbILULIbI FONEHN TECTUPOBANCH B MOMOXKEHMM Moslynexa ¢ GUKCUPOBAHHBIM KOJIEHHbIM CyCTaBOM, MPU YIIIOBOV CKOPOCTU Ha TpeHa-
Xepe 30 rpapyc/c.
OueHuBanca pesynbraT 15 pa3 BbIMOSHEHNA 3aAaHHOTO ABMKEHUA B KOHLEHTPUYECKOM N SKCLLEHTPUYECKOM PeXIMMAX, BblABIIEHDI
cpepHve 3HaueHnsA obLet paboToCNOCO6HOCTM MblLLLL.
Pesynbratbl. [py aHanm3e pe3ynbraToB ObINO BbIABIEHO, YTO CMOPTCMEHBI C AETCKUM LiepebpasibHbiM MapannyoM U C HapyLleHnem
Crlyxa MetoT B3anMOoCBA3b B paboTe MbiL. Tak, cnabocTb MblllL, NepeaHel MoBepXHOCTY 6efpa COOTBETCTBYET UK BieyeT 3a coboi
CnaboCTb Hapy»KHbIX MbILLL, roneHun. IMNOTOHMA MbILL, 3aAHel NoBepxXHOCTY Geapa BneyeT 3a coboi (Mnm ABNAeTCA cneicTBrEM) Cla-
60CTb BHYTPEHHUX MbILLIL, FOSIEHMN.
Y CnOPTCMEHOB C HapyLUEHNEM VHTEeNNeKTa He NPOCNEXMBAETCA YETKON B3aMMOCBA3M B paboTe MbiLLl. Y pa3HbIX CMOPTCMEHOB Bbl-
ABNAETCA acMMMeTpUA abCoNoTHO MO Pa3HbIM MOKa3aTeNAM, YTO MOXKET ObiTb CBA3aHO C HEMOJMTHLIM MOHVMaHUEM YCTaHOBOK Ha Bbl-
NofHeHVe TeCTUPOBaHKWA, MO0 C HanMuem NepeKPeCcTHOro CUHAPOMA.
3akntoueHume. [poBeféHHOE TeCTUPOBaHVEe CNIOPTCMEHOB BbIABUIIO AncbanaHc U acummeTpuio B paboTte mbiw,. bonbwnii gepuuymnt
Habntofanca B KOHLEHTPUYECKOM pexnme paboTbl y cnoptcmeHos JIMH v ALM. Mbiwubl roneHn Hyxgatotca B npopaboTke y cnop-
TCMEHOB BCEX HO30/10rMYeCKUX rpynmn.
KnioueBble cnoBa: nerkas atnetnka, afanTUBHbIN CNOPT, aCUMMETPUA MblLULL, KOHLEHTPUYECKUIN PEXNM, IKCLEHTPUYECKUN PEXnM
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Abstract
In persons with disabilities, the underlying impairment affects the functioning of other organs and systems. Special attention is drawn
to athletes of adaptive sports, in particular, the main impairment influence to the work of the musculoskeletal system, and, accord-
ingly, the sports result. Is it possible to correct and change training programs, knowing the peculiarities of muscles work of various
nosological groups athletes.
The aim. To analyze the work of the musculoskeletal system in athletes with intellectual disability, hearing impairment and cerebral
palsy.
Material and methods. The study was carried out on the multifunctional simulator Humac Norm on the basis of the State Autono-
mous Institution “Sports Adaptive Schoolof the Sverdlovsk region. It was attended by 21 athletes aged from 16 to 22 years: with
intellectual impairment of the slight mental retardation degree (n = 7: 1 m., 6 days), with infantile cerebral palsy in the form of spastic
hemiparesis (n = 7: 4 m., 3 days), athletes with hearing impairment (n = 10: 7 m., 3 days) with congenital deafness (n = 3) and 3-4 de-
gree hearing loss (n = 7). The athletes underwent testing of the lower extremities muscles, in particular, the muscles of the anterior
and posterior thigh surfaces; internal and external lower leg muscles in concentric (overcoming) and eccentric (yielding) modes of
muscle work. The muscles of the anterior and posterior thighs were tested in the sitting position at angular velocity of 45 degrees/s
on a simulator. The internal and external muscles of the lower leg were tested in the reclining position with a fixed knee joint, at the
angular velocity on the simulator of 30 degrees/ s. The result was evaluated 15 times for performing a given movement in concentric
and eccentric modes and the average values of the general muscle working capacity were revealed.
Results. When analyzing the results, it was revealed that athletes with cerebral palsy and hearing impairment have interaction in mus-
cle work. Thus, the weakness of the front thigh part muscles corresponds to or entails the weakness of the lower leg external muscles.
Hypotension of the posterior thigh surface muscles entails (or is a consequence of) weakness of the lower leg internal muscles. In
athletes with intellectual disabilities, there is no clear interaction in muscle work. In different athletes, asymmetry is detected in com-
pletely different indicators, which may be associated with incomplete understanding of the attitudes to test performance or with the
overlap syndrome presence.
Conclusion. The athletes’ testing revealed the muscle work imbalance and asymmetry. A greater deficit was observed in the concen-
tric mode of work in athletes with intellectual disability and cerebral palsy. The calf muscles need to be worked out in athletes of all
nosological groups.
Keywords: track and field, adaptive sports, muscle asymmetry, concentric mode, eccentric mode
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BBepeHne

DopmrpoBaHME MbILEYHOTO COKpALLeHNA CTaHOBUTCA
BO3MOXKHbIM G1aropapsa perynatopHoMy BANAHMIO CO CTOPO-
Hbl HEPBHOW CUCTEMbI. B 4aCTHOCTN, MOTOHENPOH 3anycKaeT
MblILLEYHbIe BOSIOKHA ABUraTesibHbIX eAuHUL, B OeNCTBrE 1
NPOVICXOAUT CKOJbXKEHME HUTEN aKTMHA M MUO3UHA, KOTO-
poe NpMBOANT K COKpaLLeHMnio mbiwty [1].

B cnyyae HannumA HapyLweHnAa pa3BUTUA HEPBHOW CMCTe-
Mbl, MOBPEXAEHMA B NPOAOArOBaTOM WM CMNMHHOM MO3re,
HapylleHe UHHepBauuy MbiWL nepudeprnyeckoro xapak-
Tepa, NPONCXOANT U3MEHEHME BO3MOXHOCTM KOPPEKTHOrO
COKpaLLeHNA MblLLIL.

MHTepecHa Teopua Tomaca Maiepca o cteneHun B3au-
MOCBA3M MbILIEYHbIX FPYNN ApYr C APYroM U, 4To cnabocTb
OZHVX MbILLL, MOXET CMPOrHO3MpoBaTh C1abocTb apyrux [2].
TakXKe Npy HaNVUUK HAPYLLEHUN MHHEPBaUMX Unn paboTo-

CNOCOBHOCTN KOHKPETHbIX MbIlL, paboTasa Nno «aHaToOMU-
YeCcKMM noesfamy» MbILEYHbIX Liernel, MOXXHO UX KOPPeKTu-
poBaTb uepes CTUMYNALMIO 1 BKIOUEHKE B PaboTy Apyrmx
MbiwL. CTeneHb KOPPEKTHOW PaboToCnoCoOHOCTM MbiLL
aKTyaslbHa M OCOGEHHO BaXkHa y CMOPTCMEHOB, Korga npo-
NCXOAUT MHOTOPa30BOe NOBTOPEHME ABUraTeNbHbIX MATTep-
HosB [3].

B maHHOM wuccnefoBaHuM 6bina BblibpaHa ayauTopuA
CMNOPTCMEHOB, KOTOPblE MMEIT OFPaHUYEHNA B COCTOAHUN
3[0pOBbA YCTOMUYMBOrO XapakTepa: nuua C HapylweHuem
WHTENNIeKTa, CMOPTCMEHbI C AETCKUM LepebpalibHbiM napa-
JIMYOM U C HapyLUeHMEM CNyXa, 3aHMMaloLLMeca nerkon at-
NEeTUKON.

NmeeTca oblyee npepdctaBneHWe O COCTOAHUW ABUra-
TenbHbIX GYHKUMIA Y Ntofen AaHHbIX HO30/10rMYeCcKnX rpynn.
B vactHocTIM:

TEXHONOIMMU BOCCTAHOBUTEJIbHOM MEOULIUHDI
1N MEAUUNHCKOU PEABUJIUTALIUU
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*  MPYYMCTBEHHOW OTCTANIOCTM HAapyLUEHWE ABVXEeHUA
NPOVCXOAUT NPY YMEPEHHOW, TAXKENOW 1 ryH6OoKoN
CTerneHn yMCTBEHHOWN oTcTanocTu. Mpwn nerkom cre-
neHw aBuratesibHasa cdepa octaeTca B Hopme [4, 51;

+ NPW HapyLUeHWM CJlyxa N3MEHAETCA TOYHOCTb KOOp-
OVHaUMW, CH/XKAETCA CKOPOCTb BbINOJIHEHNA OTAENb-
HbIX ABUXXEHUN N Temna ABUraTeNlbHON AesTeNbHO-
CTU B LeNIOM, NPOUCXOANT PacCOrnacoBaHHOCTb ABU-
>KEHWI, OTCTaBaHME B Pa3BUTUN XU3HEHHO BaXKHbIX
dU3NYECKMX CMOCOBHOCTEN — CKOPOCTHO-CUIIOBbIX,
CUNIOBbIX, BbIHOC/IMBOCTU U APYIUX, XapaKTepu3yo-
WX GU3nYECKYIo NOArOTOBNEHHOCTD [6, 71;

« MpV AeTCKOM LiepebpanbHOM Napanunye HapyLleHue
[BUraTenbHbIX GYHKLMIA NPOUCXOAMT B 3aBUCMMO-
cT1 oT dopMbl 3aboneBaHmA. NMomM1Mo KoopanHaL -
OHHbIX HapyLeHUI, KoTopble MPOABAAIOTCA Yepes
3aTpygHeHve guddepeHUNPOBaHNA  MbILLEYHbIX
YCUINA 1 OPUEHTUPOBKM B MPOCTPAHCTBE; Hapy-
LUEeHVEe PaBHOBECUA N TOYHOCTN MENIKOV MOTOPUKM,
paccnabneHus MblleYHbIX FPYNMn U noaaepKaHus
puTma. CNOPTCMEH He MOXKET BbIMOJHATbL M30ANPO-
BaHHbIe ABMKEeHNA TONbKO B O4HOM WUAN ABYX CyCTa-
Bax, K HeMy noAksyaeTca Agpyrue rpynnbl MbiLULy
(HanMuMe NaToONOrMYeCcKUX CUHEPrui), B HOPMe He
VUMEILWNX OTHOLIEHNA K JaHHOMY 3arjlaHMPOBaH-
HOMY ABUXeHMio [8]. Takke BO3MOXHbI Napesbl, Na-
panuun, HeNPOn3BOJIbHbIE ABVXKEHUA U 3aflepKKa
TOHUYECKNX pednekcos [6, 9]. B gaHHOM nccnepno-
BaHMM Mbl MPOAHANM3UPOBanK, Kak yCTOMNYMBbIE Ha-
pyLeHWA Pa3BUTUA OpraHM3ma BAUAIOT Ha paboTy
KOHKPETHbIX MbILWL, M BbIABUAW, UMEETCA NN B3au-
MOCBA3b MY PabOTON MblLLL.

MaTepuan n metogbl nccnegoBaHnA

WccnepoBaHne npoBogunocb Ha 6ase rocynapcTBeH-
HOrO aBTOHOMHOrO YyupexaeHus CBepafioBCKOW 06nactu
«CnopTMBHaA afanTUBHaA LWKOMa» Ha MHOrOGYHKLMNOHaNb-
HOM TpeHaxepe «Humac Normpy.

B HeM npuHAnM yyacTmne 21 cnopTcMeH B Bo3pacTe oT 16
[0 22 neT: C HapylweHneM UHTeNIeKTa C Ierkon cTeneHbio
YMCTBEHHOW oTcTanoct (n=7: 1 m., 6 A.), C [eTCKkum uepe-
6panbHbIM Napanuyom B popme CrnacTMYecKoro remmnapesa
(n=7:4 m., 3 0.), cCNOpTCMeHbI C HapyLweHnem cnyxa (n=10: 7
M., 3 A.) C BPOXAEHHOW ryxoHemoTon (n=3) 1 TYroyxoctbto
3-4 ctenenun (n=7).

OnAa noHumaHuMA ypoBHA GYHKUMOHUPOBAHNA MbILLL,
N CTeneHn acUMMETPUK, CNopTCMeHaM OblNo MpPOBeAEHO
TECTUPOBaHME MbIWL HWKHUX KOHEYHOCTEN, B YaCTHOCTU
MbILWL, NepeaHen 1 3aHe NOBepPXHOCTM 6eapa; BHYTPEH-
HUX N HAPY»HbIX MbIlWL, roJieH B KOHUEHTpUYeCKOM (npeo-
[0NeBaloLLEM) 1 SKCLIEHTPMYECKOM (YCTynatoLem) pexxrnmax
MbILLIEYHOIN PaboThbl.

MblWwubl nepegHen 1 3agHen NoBePXHOCTN beapa TecTu-
poBanucb B MOMIOKEHUWN CUAA, NMPU YrNOBOWM CKOPOCTU Ha
TpeHaxepe 45 rpagyc/c. BHyTpeHHMne 1 Hapy»Hble MblLLLbl
rofIeEHN TECTUPOBANUCH B MOJIOKEHUUN Mofynexa ¢ GprKcu-
pPOBaHHbIM KONEHHbIM CYCTaBOM, NMPW YrNOBOW CKOPOCTU Ha
TpeHaxepe 30 rpagyc/c.

OueHnBanca pesynbTat 15 pa3 BbIMOMHEHUA 3a4aHHOTO
OBVIXKEHUA B KOHLEHTPUYECKOM U SKCLIEHTPUYECKOM PeXu-
Max, BbIsIBNIEHbl CpefiH/e 3HaueHus oblielrt paboTocnocob-
HOCTW MbILLUL,.

PesynbraTbl MccnegoBaHusA U X o6cyKaeHue

B Tabnuuax 1 n 2 npeactaBneHbl pesynbraTbl MO NOKasa-
Tento obuen PaboToCnoCoOOHOCTN MbILLLL HUXKHNX KOHEYHO-
cten. MimeloTca oTaenbHO 3HaYeHMA NO NPaBOW U IEBOW HUK-
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Hell KOHEYHOCTHU, a TakXKe cTeneHb aedpuunta (acummeTpun
MbILLIL, O HOW KOHEYHOCTI OT Apyroi). lanee npeacraBneHbl
pe3ynbTaThl N0 PaboTe MbiliL, B KOHLEHTPUYECKOM U SKC-
LEHTPUYECKOM PeXKMMaX MbILLIEYHOTO COKpaLLeHus. [laHHble
3HaUeHUs MO3BONAIT OLEHUTb PA3BUTME HEPBHO-MbILLEY-
HbIX CBA3E 1 CMSIOBble NMOKa3aTenn CopTcMeHa.

Mpy aHanu3e pe3ynbTaToB ObIIO BbIABMIEHO, UTO CMOpP-
TCMEHbI C AETCKUM LiepebpasibHbIM NMapasvyom 1 ¢ Hapylue-
HMEeM CnyXa MMeIT B3aMMOCBA3b B paboTe Mblwwl. Tak cna-
60CTb MbILLL, NepefHel NoBepxXHOCTM 6epa COOTBETCTBYET
UNn BReYyeT 3a coboi cnaboCTb HapPyXHbIX MbILIL, FONIEHN.
MMNoToHMA MbIWL 3afHell NoBepxHOCTU Gefpa BreueT 3a
cobon (nnn ABnAeTca cnepacTememM) cnabocTb BHYTPEHHUX
MbILLL, FOJIEHU.

Y CNOPTCMEHOB C HapyLlleHeM UHTeIeKTa He npocre-
YKMBAETCS YETKOW B3aUMOCBSA3UN B paboTe Mbiwl. Y pasHbIX
CMNOPTCMEHOB BbIABAIAETCA acMMeTpuUA abCoMOTHO No pas-
HbIM MOKa3aTensAM, YTO MOXeT OblTb CBA3AHO C HEMOJHbIM
NOHVMaHMNEM YCTAaHOBOK Ha BbINOJIHEHNE TeCTUpPOBaHUA,
N0 C HaNNuMeM NepeKkpecTHOro cHapoma. anbHenwee
nccnefoBaHe MOXET MMETb MPOAOJIXKEHNE Ha NPpeaMeT Bbl-
ABNEHME HaNINYNA HUXKHETO NePEKPECTHOro CMHAPOMA, CBSI-
3aHHOrO ¢ ANCcHANAHCOM MbILLL, BEHTPANIbHOW 1 AOPCaNIbHOM
NMOBEPXHOCTEN HVMKHUX OTAENOB TYNIOBULLA, MblLL, Ta3a 1 6e-
Jpay CNOPTCMEHOB C HapYyLUEHVNEM UHTENEKTA.

Mpu cpaBHEHUN pPe3ynbTaToB PaboTbl MbIWL B Pa3HbIX
peXKMMax COKpalleHUA B KaXKAoW HO30/10rMYecKkon rpynmne
6bINO BbIABIEHO, YTO HECMOTPS Ha TO, UTO B HOPME 3Ha-
YeHMA MoKasaTeNlell IKCLUEHTPUUYECKOrO PeXXrMMa AOSIKHbI
6bITb Bbllle, YEM KOHLIEHTPUYECKOTO, NO MblLULAM FrOfeH
Habntogaetcs obpaTHble 3HaueHWA. TONIbKO B HEKOTOPbIX
cnyyasx, B yactHoct, y JINH n y cnoptcmeHoB ¢ HapyLue-
HMeM cnyxa cpefHue nokasaTenu pPas3BUTUA BHYTPEHHUX
MbILL, FOJIEHN COOTBETCTBOBANN NMOKAa3aTenaM HOPMbI; Mo
OCTasIbHbIM 3HAYEHMAM MbILWLbl FOSIEHN OblIY HECMOCOGHbI
LEeMOHCTPUPOBATb pe3ybTaTbl SKCLLEHTPUYECKOTO peXxmmMa
Bbllle KOHLEHTPUYECKOro, YTo XapakTepusyeT cnabocTb
MbILIL, Y UX HU3KYK CMOCOOHOCTb K MbILIEYHOMY COMpPO-
TUBNEeHuo. B cBoo ouepenb, MblliLbl NepefHen 1 3agHen
NoBepxHOCTW 6efjpa HaXofATCA B XOPOLLUEM TOHYCe Y BCeX
KaTeropui.

Mo cTeneHn acMMMeTPUN NPU CPABHEHUM MbILLIL, MPaBO
N NIEeBOIN HWXKHE KOHEYHOCTU OCHOBHOW AaeduuunT Habnio-
[AeTcA MbllL nepefHel NoBepxXHOCTU bGeapa (B KOHLIEH-
TPUYECKOM peXxnme) 0COOEHHO Yy CMOPTCMEHOB C AETCKUM
LepebpanbHbix Napanuyom. o mblwam roneHn geduuymt
3HauUTeNbHbIA, 0COBEHHO Y CMOPTCMEHOB C HapyLlleHVeMm
WHTEeNNeKTa U AeTCKMM LepebpanbHbIM Mapasivuom HapyX-
HbIX MbILLUL, FOJIEHN.

BbiBoabl

TakM 06pa3om, HeCMOTPS Ha BbICOKMIA KNacc cnopTcme-
HOB-NIerkOaT/IeTOB alanTVMBHOIO COPTa, NPY TECTUPOBAHUN
6bin BbIABNEH AMCOanaHC U acMMMeTpus B paboTe mbluLl,.
Bonbwwnii geduunT HabnOaNCA B KOHLEHTPUYECKOM pe-
Xnme pabotbl y cnoptcmeHos JIMH v LN, Mbiwbl roneHn
HY>[atoTCA B NpopaboTKe Y BCeX HO30/10MMUYeCcKnx rpynn.

TakKe Habnoganacb B3aMMOCBA3b MbIWL 3agHeN Mo-
BEPXHOCTU 6eApa 1M BHYTPEHHUX MbILUL FONIeHN, NepeaHen
NMOBEPXHOCTU 6efpa M HaPY>KHbIX MbILIL, FTOfIeHN y Crop-
TCMEHOB C HapylleHMeM WHTenneKkTa u cayxa. Cnaboctb
OfHVIX MbILIL, BIeYeT 3a cobol cnaboctb gpyrux. ToNbKo y
crnoptcmeHoB JIMH nokasatenn OemMOHCTPUpPOBanNUCL He-
OflHO3HauHble, YTo dopMUMpPYeT fAarnbHelLee UccnefoBaHme
Ha NpegMeT BbIABMEHNE HANIMYNA HUXKHErO NepeKkpecTHOro
CYHApOMa.
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