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Y ucnbiTyemblX C NaTonoruen OnNopHo-ABUraTeNbHOro annapaTta npu ypape
no MAYY 3a[4eWCTBOBaHbl KaK KOJIeHHbM, TaK W Ta3o0beApeHHbln cycTasB, npu
5TOM yjAap BbIMNONHANCA 3@ CYeT Mblul, rofeHuM. Torga Kak, B OCHOBHOMW rpynne
HavyanbHaA ¢asa ypapa BbiNOAHANACb 3a cyeT paboTbl TazobegpeHHOro cycTaBa,
33[0eMCTBYH paboTy BepXHUX KOHEYHOCTEen, npu 3STOM yaap nNpou3BOAMACH 3a
cyeT Mmbluy 6egpa.

Knw4eBble cnoBa: b6uomexaHuka O0BuxeHus, napaaumnulckul  cnopm,
CK0Auo3, nsaockocmonue, ¢ymé6on.

BBepeHue. B HacToAwee Bpewmsd, 6onbwoe  BHMMaHWe  ygaenseTcs
napajuMnUnCKoMy  ABUXEHMUI0, OCHOBHbIMM  3aja4vamu KOTOporo  ABnAeTcCA
noBbllleHWe  counasbHOW  ajanTauuu, COXpaHeHuA 3[0pOBbA U YNyulweHuA
KayecTBa XuW3HU. [lpu nNOAroTOBKM MNapanuMmnuimueB HeoH6XOAMMO y4UTbIBATb
OCOGEHHOCTM OBMOMEXaHUKU [BUXEHUA, TaK KakK MNpu HapyweHun 6OUMOMexXaHUKu
JNIOKOMOLMKA MPOUCXOAUT U3MeHeHue mMeTabonmnsma Mbiul, pPa3BUBAETCA MbllEYHbIN
AncbanaHc, KOTOpbI npuBedeT K YycCyrybneHuo wumewwenca naTosorMm OMNopHO-
ABuraTtenbHoro annmapata (OJA) [1, 2].

Llenb uccnepoBaHuUA: u3yyeHUe 6BUOMEXaHUYECKUX WHAMKATOPOB JIOKOMOLMM
Npu BbINOJHEHUU yAapa MO MAYY Yy MUCMObITYyeMbIX C 3a601eBaHUAMM  OMOpPHO-
ABUraTenbHOro annapara.

MaTtepuansl u meTogbi: B nepBy (OCHOBHYW) rpynny Bowau 30 MCNbITYeMbIX
18-20 net ¢ HapyweHuamm OOA (ckonmo3 II-III cTeneHM B COYETAHUU C
nnockoctonuem II-IITI cTeneHu), 3aHuMakwwmxcAa ¢yTb6onom. BTopasa rpynna
(KOHTpoNbHAA) BKAYana 30 ucnbiTyemMblx 6e3 natonoruin OJA, 3aHUMaKWMXCA HaA
cneumanusauumn «dpyTbon». YpoBeHb TPEHMPOBOYHLIX HArpysok B obeux rpynnax
6bl1 OAMHAKOBbLIM. YAap NO HENnoOABUXHOMY MAYY NPOU3BOAWMNCA CpefHen YacTbh
nogbema cToMbl. JAnA 6MOMEXaHM4YeCcKOro aHanuMsa [ABUXEHUWW MUCMNOoAb30BasCcA
annapaTHO-MNPOrpaMMHbIl  KOMMJIEKC, BKAWYawwnini B ceba Bupgeokamepy Phantom
Miro EX2. AHanu3 6MOIN1eKTpPUYECKON aKTUBHOCTU TMNPOU3BOAUNACA C MNOMOWbI
MHOTIOYHKLUMOHANIBHOIO KOMMbITEPHOIr0 3/eKTpoHerhpommorpada «Henpo-MBM-4».

PesynbTaThl uccnepgosaHuA: [lpu BbINOJSIHEHMW yAapa N0 MAYY CpefHen
4acTbl noAabema cTon.l NCNbITYEeMbIX C naTonoruen ONA Habnwpanocb
[OCTOBEpHOEe CHWXeHMe MAaKCUMaNbHOW aMnAnMTyAbl 6BUMOSNEeKTpUYeCKOW aKTUBHOCTMU
m. vastus lateralis u m. rectus femoris. OgHako, NO CpaBHEHWKW C rpPynnown
KOHTpONnA, B OCHOBHOW rpynne yBe/fW4YuMBasacb MaKCUMasbHaA aMnNauTyaa
6Mo3NeKTpU4eCcKOW aKTUBHOCTU MbillL, FOJSIEHW: JflaTepanbHOW FONOBKWU Ha 21% wu
MeananbHOW Ha 24%.

B OcCHOBHOW rpynne MUCMbITYeMbIX BenuM4MHa yrna B Ta3obegpeHHOM cycTaBe
B 3aBepuwawwen dase ypapa [ocToBepHO Bbiwe (p < 0,05), 4YeM B KOHTPOSbHOW
rpynne. MNpu 3TOM, Ha BCEM MPOTAXEHUU ydapa, B OCHOBHOW rpynne KpuBas,
XapakTepusywasa UUKAbl yaapa, WMeeT HeCKOJIbKO 3SKCTpeMasibHbiX 3Ha4YeHui.
Takum obpasom, pABuxeHue B Ta3o0beApeHHOM CyCTaBe Yy MUCMbITYeMbiX OCHOBHOW
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rpynnel nget B npoTuBodase, MNO CpPaBHEHUHW C KOHTPOJbHOW rpynnoin. [Mpwu
MccnefoBaHUM 3HAYeHUn yrna B KOJIEHHOM cycTaBe Mpu yaape cpefHer 4acTbio
nogbema, 6bl10 MOKA3aHO, YTO Ha BCeM MNPOTAXEHUU yaapa B OCHOBHOW rpynne
BE/IMYMHbI Yr/oOB p[ocToBepHo Bbiwe (p < ©0,05), 4eM B KOHTpo/ibHOW. B
3aBepwanwein ¢ase ypapa pasnmyuMa ucHesawT. Pas3HMua B AMHaMuKe yrios B
CyCTaBaX BEepXHUX KOHEYHOCTEeW MeHee BblpaxeHa. W3MeHeHuA BeNnYuHbl yrna B
nne4yeBoM cycTaBe MNpu yAdape cpefHerd 4acTbl NoAbemMa, B KOHTPOJbHOW rpynne
HEMHOro Bblwe nocse 2 dasbl M MMeWT 6onee nNNaBHbIN XapakTep, MO CpPaBHEHUIO
CO 3HAa4YeHUAMM OCHOBHOM rpynnbl. BennyuMHbl yrnoB B JIOKTEBOM CycCTaBe,
HAobopOT, MMEKWT MeHblMe 3HAYEeHUS B KOHTpOJie, YeM y OCHOBHOW rpynnbl.
3aknw4eHune: [pu BbINOSIHEHUM yAapa CpefHel 4YacTbW NoAbemMa Yy WCMbITYeMbIX C
natonorven OJA Habnwpganacb pacCoOrnacoOBAaHHOCTb ABWMXEHUA BEPXHUX U HUXHUX
KOHeYyHoCTel, npu >ToM B nepByw ¢asy yaapa 3aAelCTBOBANIUCb KaK KOJIEHHbIN,
Tak U Ta3obegpeHHbln CycTaB. [BMXeHWA B CyCTaBaxX BEpPXHUX KOHEYHOCTen npwu
5TOM He MPOUCXOAUNI0, OHU MOAKNNYANUCH TONbKO B 3aKAW4YUTenbHyw ¢asy. Mpwu
3TOM yAap BbINOJMHANCA NpeuMyleCcTBEHHO 3a CYeT Mblwy, rofeHn. Torga Kak, y
MUCNbITYEeMbIX KOHTPONbHOW Trpynnbl nepeasa ¢a3a yadapa BbINONHANACb 3a cYyeT
TaszobeapeHHOro cycTaBa, nMpu 3TOM 3ajencTBoBanacb paboTta B cycTaBax
BEPXHUX KOHEYHOCTeWl. Yaap BbINOAHANCA, B OCHOBHOM, 3a c4yeT mbluy 6epgpa.
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LOCOMOTION’S BIOMECHANICAL INDICATORS OF THE TEST SUBJECTS
WITH LOCOMOTOR SYSTEM'S DISEASES IN MAKING A STROKE ON THE
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In the matter of the test subjects with the locomotor system’s
pathology as the knee and hip joints are involved in making a stroke on
the ball, while the kick is taken by the leg muscles. Whereas the
initial phase of healthy player’s kick was due to the work of the hip
joint, involved the work of the upper extremities, and the kick was
made by the thigh muscles.
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Introduction. Currently, great attention is paid to the Paralympic
Movement, whose main objectives is to improve the social adaptation,
health and 1life quality. When preparing Paralympic athletes features of
movement’s biomechanics should be considered, as in violation of the
locomotion’s biomechanics the muscles metabolism changes, muscle
imbalances develop, that lead to the aggravation of existing diseases
the locomotor system [1, 2].

Objective: studying of the locomotion’s biomechanical indicators
of the test subjects with scoliosis (II-III degree) and flat feet (II-
III) degree in making a stroke on the ball.

Materials and methods: The first (basic) group included 30 test
subjects in the age of 18-20 years with impaired locomotor (scoliosis
of II-III degree, combined with flatfoot II-III degree), involved in
football. The second group (control) consisted of 30 test subjects
without locomotor pathologies, involved in the "football"
specialization. The level of training loads in the both groups were
similar. Hitting the fixed ball was made by the middle part of the
instep. Hardware-software system, included a video camera Phantom Miro
EX2, was wused for movement’s biomechanical analysis. Bioelectric
activity analysis was carried out via the multifunction computer
electroneuromyography "Neuro-MEP-4".

Results: In making a stroke on the ball by the middle part of the
instep by the test subjects with locomotor diseases there was a
significant reduction in the maximum amplitude of the bioelectric
activity of the m. vastus lateralis and m. rectus femoris. However, the
maximum amplitude of the bioelectric activity of the leg muscles was
increased in comparison with the control group: lateral head by 21% and
median by 24%.

In the basic group of the test subjects the hip joint angle in the
final phase of the stroke was significantly higher (p <©,05), as
compared with the control group. At the same time, the curve,
characterizing stroke cycles, has some extreme values in the basic
group. Thus, movement in the hip joint the group with locomotor
diseases is in antiphase in comparison with the control group. In the
study of the knee joint angle in making a stroke by the middle part of
the instep, it was shown that throughout the stroke the angles in the
basic group were significantly greater (p <©,05), in comparison with
the control group. In the final phase of impact differences
disappeared. The difference in the dynamics of the angles of the upper
extremities joints was less pronounced. Changes in the shoulder joint
angle in the control group were slightly greater after phase 2 and had
a more gradual nature, compared with the values of the basic group.
Vice versa, the elbow angles had lower values in the control than in
the main group.

Conclusion: In the matter of the test subjects with the locomotor
system’s pathology movement’s mismatch of the upper and of the lower
extremities was observed while making a stroke on the ball, at the same
time in the first phase of the strike as the knee and hip joints were
involved. Movement in the joints of the upper extremities was not
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happening, they have been connected only in the final phase. This
stroke was mainly due to the leg muscles. Whereas, in the control group
the first phase of the stroke was due to the hip joint, wherein the
joints of the upper extremities were involved. This stroke was mainly
due to the thigh muscles.

This work was supported in part by RHSF N 15-16-70005.
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OgHon wn3 npobnem ankKoronbHOM 3aBUCUMOCTU, ABAAeTCA npobnema
TONEPaHTHOCTU K pa3aunyHoM 3bddekTam >TaHona. Kaxk npasuno, ¢dopmupoBaHue
TONEpPaHTHOCTU CBA3bIBAWT C ajanTauuen peuenTopoB. Tem He MeHee, AencTBuUe
5TaHO/JIa He ocylecTBAAeTCA 4Yepe3 cneuupuyeckume peuenTopbl, B CBA3N C 4YeM,
MEeXaHU3Mbl TONEpPaHTHOCTU K ero 3¢dpekTam AO CUX MOp He ACHbl. Hamu cpenaHo
npeanonoxeHne, 4T1o GopMMpOBaHUE TONEPAHTHOCTU K ISTaHONy MoxeT 6biTb
CBA3aHO C ero HenocpeacTBEeHHbHM BO3AeNCTBMEM Ha peuenTopbl Xenyaka w
Ha4ya/lbHbIX OTAENIOB KMUWEeYHUMKA, B YAaCTHOCTM Ha onuougHole peuenTtopbl. B
AanbHenwem,  COrjacHO  NpeAfiIoOKeHHOMY  HaMW  MpUHUMNY  B3auMOAENCTBUA
UeHTpanbHbIX UM nepupepuyecknx OTAENOB  OAHOUMEHHbIX  HEWPOXUMUYECKUX
cuctem[1,2,3,4], uHPopmauua OT XenypoyHbIX peuenTopoB nepepaetcAa B LUHC,
4yTOo M obycnosBnuBaeT ¢opMMpOBaHWE ToONepaHTHOCTU. WUcxopAa M3 3TOro, uenbw
AAHHOrO WUCCNefoBaHUA ABUNOCb M3y4YeHWe MNOBTOPAWWErocsA AeWCTBUA 3STaHoNa
B OOHOW M TOM Xe p[o3e, HO B pa3/MyHbIX obbemax M pasnYHbIX
KOHUEHTpauuAxX Ha YypoBeHb TPEBOXHOCTU W ABUraTesibHYW aKTUBHOCTb KpbiC, a
TakXe Ha rnposB/ieHue aHanbretTudeckoro sddekta. Mpu >Tom B LUHC noctynaet
OQHO W TO Xe KOJIM4eCTBO 3TaHoNa CO CKOPOCTbKW  MpPOMNOPLUOHAJIbHON
KOHUEeHTpauuu 3TaHona B xenyake [5], oAHako, B Xenyake [AOCTYMHOCTb
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