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AHHOTALNA

Llenb. W3yuutb cnocobbl perynsiuiv nosbl Tena
{OHbIMW CMOPTCMEHaMM NP PELLEHAN OBUraTesb-
HblX 3agay B TecTax Ha YCTOMYMBOCTb Tena B
paBHOBECUM.

Metogel. BuneoaHanua, MeTop SKCMEPTHbIX OLE-
HOK, TECTOB, cTaburorpadgus.

Pe3synbratsl.  YCTaHOBNEHbI CMOCOGLI  PErynsumn
no3bl OHbIX CMOPTCMEHOB MpW PELIEHUM ABUra-
TENbHbIX 33[a4 Ha YCTONYMBOCTb Tena B PaBHO-
Becun. Y mBapuati nstu ucnbityembix (83,4%)
npeobnagany Makpokorne6aHns Bcero Tema, [ABU-
XKEHst OTAENbHbIMA 3BEHbSMIA TENa, BbIpaXeHHbIe
acuMMeTpun, 6OMbLIOE PacXOOOBaHWE SHEPTUN.
Matb vcnbiTyembix (16,6%) pewanu auratens-
Hble 3804 cnocobom MIKpokonebaHuin B Ta3obe-
[OPEHHbIX CyCTaBaX, KOOPAVHMPOBAHHO YNpaBRsiv
YCTOMYMBOCTbIO Tena. PacxopoBaHue aHeprum B
YeTblpe—CEMb Pa3 MEHbLLE, YEM Y UCTIbITYEMbIX, Y
KOTOPbIX Perynsuys no3bl OCYLECTBANACH CNOCo-
60M MakpokonebaHuii Tena.

Baknioyerne. Cnocob MUKpoKonebaHuin mpn pe-
rynsiuiv no3bl TeNa KHbIX COPTCMEHOB SBNSETCS
(hopMUpyIOWMM  CTPaTErMio  YMpaBneHus CTaTo-
ANHAMINYECKON  YCTOUHMBOCTbIO,  MOMOXMTENLHO
BAVSIOLLM Ha Pa3BITUE CUCTEMbI ABWKEHIN.
KnioueBble cnoBa: ioHble CMOPTCMEHbI, ABUra-
TenbHbIE 3a[1a4y, PaBHOBECYWE, M03a Tena, YCToi-
YNBOCTb.

ABSTRACT

Objective. To study the ways of adjusting body
pose regulation used by young athletes in motor
tests of stability of body in balance.

Methods. Video analysis, method of expert as-
sessments, tests, posturography.

Results. The ways of adjusting body pose were de-
termined that young athletes uses in motor tests
of stability of body in balance. In twenty five par-
ticipants of the study (83.4 %) there were preva-
lent macrodisplacements of all body, movements
of separate links of the body, expressed asym-
metries, large expenditure of energy. Five sub-
jects (16.6 %) completed motor tasks through
microdisplacements in hip joints, and managed
stability of a body in coordinated manner. Their en-
ergy expenditure was 0.14-0.25 times less than
those of subjects who adjusted their pose of body
by macrodisplacements of a body.

Conclusion. The use of microdisplacements by
young athletes when adjusting pose of a body is
provide a shaping strategy for the management
of static-dynamic stability, and positively influence
development of system of movements.

Key words: young athletes, motor tasks, balance,
pose of a body, stability.

© BukTop bonobaH, Exn Canosckm, TomaL HixHUKOBCKN,
Angxeit Mactanex, Banbgemap Buwhunoscku, 2013

46

HAYKA B OTUMNUACKOM CMOPTE Ne 4, 2013

MNoctanoBKa npo6nembl. Ha TpeHupo-

BOUHbIX 3aHATUAX W COPEBHOBAHMAX AETH,

3aHMMaloLLMeca CnopTUBHBIMU BUAAMU TUM-

HACTUKK, BbINONHAKT 60MblIOe KONNYEeCTBO

YNpaXHeHU, CTPYKTYPHO 1 GYHKLMOHANbHO

OTHOCALUMXCA K CTaTUYeCKUM W AMHaMnye-

(kMM paBHoBecuam [4-9]. B npouecce ux

BbIMONHEHNA PELIAKTCA 3afaul KOOpAMUHA-

LMOHHOI TOYHOCTN BUMEHWNIA PYKaMU, HOTOM

(Horamm), TynoBuLLem, ron0BoK CUMMETPUY-

HOTO M aCUMMETPUYHOT0 XapakTepa. AHanu3

COlep>KaHna yuebHO-TPEHMPOBOUHBIX MNpo-

rpaMm, a TaKXe U3yyeHne ynpaxxHeHni ¢ Jo-

CTAaTOYHO CJIOMHOI KOOPANHALMOHHON CTPYK-

TYPOUi LBUMKEHNI, KOTOPbIe BbINOHAKT JeTi

B BO3pacTe (eMu JIeT, CBUAETENbCTBYIOT 0 TOM,

UTO KaX[blil IOHbIA CNOPTCMEH peLuaeT fBu-

ratefibHble 3aJauM Ha paBHoOBecMe UHAWUBU-

AyanbHbimu cnocobamn [2, 4, 5, 8]. [ina Toro,

yT06bl NO3HATb 1X, HEOOXOAMMO 1aTb OTBETHI

Ha Takue BONPOCHI:

o Kakumu cnocobamu cnoptcMeHbl B Bo3pacTe
CeM NET OCYLLeCTBAAIT Perynaumio no3bl
Tena npu peLLeHny JBuUraTeNibHbIX 3a4ay Ha
YCTOUMBOCT Tefa B paBHOBECUM?

o Kakoii cnocob perynauum no3bl Tena cnop-
TCMEHOB B BO3pacTe cemi eT Npi peLLeHn
ABUraTesibHbIX 3a/1a4 Ha YCTONYMBOCTb Tefa
B paBHOBeCUN ABAAETCA SPHeKTUBHBIM?

e MoryT nu 6bITb MCNONb30BaHbI B Y4ebHO-
TPEHUPOBOYHOM  MpoLiecce  pe3ynbraTbl
nccnesoBaHmii CnocoboB perynauum nosbl
CMOPTCMEHOB B BO3pacTe (emu fieT npu
peLueHun ABUraTeNlbHbIX 3afjay Ha YCToli-
UMBOCTb Tefa B paBHOBECUM?

Lenb uccnegoBaHma — onpegeneue
€noco60B perynAuum no3bl Tefa HbIMI CNOP-
TCMeHaMU NPU peLLeHnn BUraTeNbHbIX 3agay
B TeCTax Ha YCTONYMBOCTb TENa B paBHOBECUN.

MeToabl U opraHusauusa uccneposa-
HuA. B nccnenoBaHuu npuHANK yyactue fetu
(n = 30) B BO3pacTe cemu neT (macca Tena
25 + 2 kr, pvHa Tena 116 + 5 cw), 3aHumato-
LKeca CnopTuBHoIi akpobatukoil. Cnocodbl pe-
rynALAN No3bl Tefla NPY peLleHnn JBuraTenb-
HbIX 33/1ay Ha paBHOBECKe, a TaKXe KauecTBo
VX BbIMOIHEHNA B LiKane oueHok oT 1 ao 10
6annoB oLeHVBanu NATb IKCNEPTOB C NpUMe-
HeHuem Bugeokamepbl 60Hz — JVC.

llBuratenbHble 3ajaum Ha ycToiuu-
BOCTb Tena B paBHOBecuu. 3afava No 1 —
uKCMpoBaTb YCTOMYMBO MONOXMeEHMe Tena B
npobe Pombepra: BepTuKanbHoe MonoXeHue
Tena, pyku Bnepea, nanbLbl pa3BefeHbl, CT0-
Mbl COMKHYTbI, Bpemsa BbinonHeHnsa 20 ¢ (10 ¢
C OTKPbITbIMYU FNa3ami 1 10 € ¢ 3aKpbITbIMKY).
3apava N° 2 — duKcupoBaTh YCTORYMBO NOMO-
KeHe Tena B CTOVKe Ha OAHOIA Hore. McnbiTye-
MbliA BbIMOJIHAET CTONKY HA OAHON HOre, AApyras
HOra COrHyTa Bnepes, pyKu Ha NoA¢, Bpems Bbl-
nonHenna 20 ¢ (10 ¢ — cToilka Ha NpaBoil Hore,
10 ¢ — Ha neoii Hore). 3anaua N2 3 — Gukcupo-
BaTb YCTOMUNBO MOMOXEHNE Tena Npu Hakno-
He ronoBbl Hazad. WcnbiTyemblii npuHMMaeT
BepTUKaNbHOe MONOXKeHWe Tena (MCXoAHOe
nonoxeHue — WUM), ctonbl COMKHYTbI, pyKu B
CTOPOHbI 1 yAepXuBaet ero 4 ¢; Ha 5-ii ¢ — Bbl-
MOJHAET HAKNOH ronoBbl Ha3ag, 6-a ¢ — UM; ot
7-it 1o 10-ih ¢ — dukcauma UM, Bpema Bbinon-
HeHuna — 10 ¢. KoadduumeHTbl Koppenaumu, xa-
pakTepusyloLLme HafeXHOCTb 1 CTabUNBbHOCTL
ABUraTeNbHbIX 3aJay Ha YCTOUMBOCTb Tea B
paBHoBecuu, paBHbl 0,610—0,930 [5].

YKa3aHHble 3ajaum UCNbITyeMbIMM BbINOI-
HANMCb Ha ctabunorpade Kistler Type 2812A1-3.
PernctpupoBanucb  nepemellieHua  LeHTpa
pasnedns cron Ha onopy — COP (center of
pressure) 1 LeHTpa maccol Tena COM (center of
mass) B GyHKLUN BpemeHU. AHannu3npoBanucb
nepemeLLeHNs TOUKI JaBieHUA CTON Ha ono-
py — COP npw peweHun aBuratenbHbx 3ajay
Ha paBHoBecue B AByx nnockoctax: Fy (N) — ca-
rutTanbHoil u Fx (N) — GpoHTanbHol; Gopmbl
W BEAMYUHbI NOAA OMOPHON MOBEPXHOCTH, MO
kotopoii COP nepemelLiaeTca u CTpOUT rogo-
rpad (Avsy i Avsx, m) — nokasarenu, Kotopble
MOrYT CBUAETENbCTBOBATH O KauecTBe peryna-
LK paBHOBeCA Tefa KHOro cnopTcmeHa B Fy,
Fx nnockocTax; 0 ckopoctn (M-C'), yCKopeHun
(m-c?) COP; pabote (J); BpemeHu duKcauum
paBHoBecus Tena (c) [4, 9].

Pesynbratbhl uccnepoBanua. B xope
NpoBeAEeHHOr0 MCCNefoBaHNA Bbinn yCTaHOB-
NeHbl MHAMBUMAYANbHbIE CoCobbl perynauuu
no3bl Tena Npu pelleHnu ABUraTeNbHON 3a-
paun N 1. lomuHupyowmumi 6binn: mMakpo-
ABUKeHNA TYA0BULLA Bnepea 1 Ha3ag (n=11;
36,7 %); ABUXeHNA TYNOBMULLA BNEBO 11 BNPaBo




(n=17; 23,4 %); nBWKEHUA PYK BBEPX U BHU3
(n =5; 16,6 %); MuKpoABMXKeHUA B Ta300e-
ApeHHbIX cycTaBax (n = 5; 16,6 %); apyrue
cnocobbl (n = 2; 6,7 %) (1abn. 1).

B Tabnuue 2 npencTaBneHbl nokasatenu
cTrabunorpaduuecknx uccnenoBaHuii (x + o)
perynauuy no3sl cnoprcmenok A.LLL u B.I. npu
peLueHun aBuratenbHoli 3agauun N2 1 Ha ycToii-
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UMBOCTb Tena B paBHoBecku (Bpema: 0—8 ¢ —
rnasa oTKpbITbl, 8—12 ¢ — 3aKpblBaHue rnas,
12-20 ¢ — rna3a 3akpbiTbl, 0—20 ¢ — obuiee
BpeM# BbIMONHEeHNA TecTa).

Takxe 6blnu 3aperncTpupoBaHbl Makpo-
OBUKEHUATYNOBULLA BNepes Ha3ag, ANCKoop-
JVHALMA BePTUKANbHOIO NONOXeH!s Tenay 36,

TABNNLA 1 - CnocoGbl perynsiumm no3bl I0HbIX CIOPTCMEHOB B BO3pacTe CEMU NET NPy peLieHnn
ABUratenbHbIX 3a,a4 Ha YCTOMYMBOCTb Tena B paBHoBecuu (n = 30)

[BuratenbHbie 79
CNoco6 perynAumM noss: Tena 3apaum, % % UCMbITYEMbIX, XapaKTepHble APOXaHUA pyK
Nel | Ne2 | Ne3 NPU 3aKpbITbIX FNa3ax, crubaHna—pasrnbanms
HOT B KOMEHHbIX CycTaBax (momynpucefanus).
MaKpoaBMKeHUA TynoBuLLa BNepes 1 Ha3ag 36,7
Kak npumep, npeactaBum nokasarenu crabu-
[BUxeHnA TynoBwLLa BNeBO 1 BNPaBo 23,4 .
norpammbl toHoi cnoptcmenki A.LLL, Kotopas
[IBMKeHVA pyK BBEPX 1 BHU3 16,6 6
MuKpogBUxeHUA B Ta306e4peHHbIX CyCTaBax 166 | 16,6 | 13,3 PeLIVna NHANBIAYATIbHBIM (M10CODOM ABWra-
TenbHylo 3apauy N2 1 (puc. 1).
ﬂBVI)KeHVIﬂ 1 NOBOPOTbI TYNOBULLa HasleBO N Hanpaso 40
Crubarvie n pasrubaHue onopHoOI HOMW, BUXEHUS CBOOOAHON HOTU 26,7 ,[lOMI/IHI/IpyIOLI.lI/IM cnocobom perynayuu
MofHVMMaHVe nney, ABVXKEHNA PYK BNepea 1 Ha3ag 10 pagHoBecna  Tena Obinu MaKpoABUMKEHUA
OpHOBpEeMeHHbIe HaKJIOH rofloBbl Ha3ag 1 OTKNIOHEeHMe TyNoBULLa Ha3ag, 333 Tynosutia VBHEPE'D' W Hasaj. op Fy (N) B ca-
MakpoaBmKeHUA TynoBuLLa Bnepea 1 Ha3ag ¢ OAHOBPEMEHHbIMMI 26,7 TUTTanbHoM niockocTn B 2-3 pasa 60"""”e'
OBVXKEHVAMU PYK yem COP Fx (N) Bo dpoHTanbHoIi nnockocTy
MepemelleHwe Tena Ha Nasblibl HOT 1 Ha NATKK, crnbaHune 1 pasrubaHue 26,7 (c 8-it no 12-10 cekyHpy Fy = 2, 871N, a Fx =
HoT® Ko”eHHbg( cycrasax T e 0, 894N). 370 cBMAETENLCTBYET O TOM, UTO UC-
€ Crnoco ' ' - ~
Apyrve cnocobul nbityemas A.LLl. Bo Bpema peleHua faHHoN
3ajlaun pacxopyet Gonblue SHepruu B carut-
TABJIMLIA 2 - Moka3atenu ctabunorpapuyeckmx uccnepoBaHuii perynsumm nosbl Tena TaNbHOIi NNOCKOCTI (pm ¢.2).
Bpems, ¢ CpenHne 3HaueHMA pacxofoBaHWA dHep-
Mapametpbi AL, B.I. rum COM pasHbl B Wy (J) ¢ 0 no 8-t cekyH-
0-8 | 812 | 12-20 | 0-20 | 08 | 812 | 12-20 | 0-20 ny—(0,311)), c8-iino 12-10 cekynay — (0,090J),
Copryy | 2626 | 2871 | 2231 | 2579 | ose7 | 1083 | 1131 | 1068 € 12-44 1o 20-to cekyHay (_'0’179 ), ® Wx (J) =
Y +1,495 | 42223 | 2,248 | +1,997 | 1,586 | +1,696 | 1,459 | +1,558 nocneaosarenbho 0,003 J; - 0,002 J; - 0,029.
Ucnbityemaa B.I. (u ewe ueTbipe IoHbIX
-0,536 | -0,894 | -0,391 | -0,552 | -0,926 | -1,122 | -1,117 | 1,045
' d " ' ' ' ' ' CNOPTCMEHA, COCTABAAKLLMX Tpynny) ABU-
COPFx(N) +221 | +2,388 | +2,273 | +2,238 | +0,926 | +1,377 | +1,655 | 1,348 P o u pynny) - A
ratenbHylo 3agady N 1 pewaer Ha ocHoBe
COP F2N) 291,354 | 291,303 | 291,322 | 291,331 | 282,753 | 282,966 | 283,097 | 282,932 MUKPOABUKEHNIA B Ta300eipeHHbIX CyCTaBax
+0,8 | +0,769 | +0,814 | +0,799 | +0,752 | +0,818 | +0,64 | +0,739 B nnockocTax Fy u Fx (puc. 3, Tabn. 2). Y Hee
CoMwy() | “2902 | -13383 | -0774 | 1-6120 | 0434 | 1958 | -4920 | -2530 (OP 8 Fy(N) nnockoctn (nepebie 8 ¢) paseH
y 2464 | 275 | +7,648 | £13618 | +0,376 | 0479 | +1,539 | +2,271 0,987+1,586 N; B Fx(N) = -0,926+0,926 N.
B nocnepyiowme 8-12 ¢, Korga Heobxognmo
coMwx(s) | 0164 | 0693 1 ~1519 | -0810 | -0361 | 1784 1 ~4,538 | -2313 OblNO MOArOTOBUTBCA K 3aKPbIBAHWIO a3 1
+0,132 | +0,216 | +0,398 | +0,671 | +0,336 | +0,479 | +1,404 | +2,108 A P
3aKpbITb ux, COP B Fy (N) nnockoctn paBHseT-
8 ca 1,083+1,696 N; B Fx (N) — 1,122+1,377 N
N n (cm. Tabn. 2). Bugumo, 310 CBA3aHO € TEM, UTO
6 i d | A Y UCMIbITYeMOli 1 BXOAALLMX B 3Ty rpynny crop-
4 Iy M M “ n \ L1 TCMEHOB B [JOCTATOYHOI CTeneHn chopmmpo-
N BaHbl iBUraTeNbHble YMEHNA U ABUTaTeNbHbIN
2 HaBbIK YCTONYMBOCTY TeNa Npyu BePTUKANIbHOM
0 | CTOAHUN KaK Ha [BYX HOrax, TaK 1 Ha OJHON.
W { \ N j | [posaBneHHas 0C06eHHOCTb ynpaBneHna cTaTo-
-2 | V‘“ 1 W r JVHAMUYECKOI YCTONYMBOCTbIO TeNna oTBeyaet
4 u NPUHLMNY HaUMEHDbLUEro B3aMMoZencTBuA ye-
| noBeKa ¢ BHelwHeli cpepoit [1,3-5,9]. Mokaza-
-6 | Tenu COP (N) Fy, Fx, Fz, pacxonoBanusa sHepruu
3 COM (J) Wy u Wx cBuaeTenbCTBYyIOT 0 TOM, UTO
0 2 4 6 8 10 12 14 16 18 20 YPOBEHb C(EHCOMOTOPHOI KOOpAMHALMKA Bep-
Bpems, ¢ TUKAJIbHOTO MOJIOMKEHUA [OCTUTAET 3HAUeHNi,

— KN — RN

PUCYHOK 1 - Crabunorpamma COP (N) Fy, Fx perynsiumm nosbi Npu pelueHny ABuUraTesibHoi 3agaum
Ne 1 cnoprcmenkoii A.LL.: Fy (N) — carutranbHas ninockoctb, Fx (N) — ¢ppoHTanbHas nnockoctb

XapaKTepu3yrLwux 4oCTaTO4HO BbICOKOE Kaye-
CTBO perynauun no3bl Tena.

47

HAYKA B OTUMNUIACKOM CMOPTE Ne4, 2013



BAOMEXAHUKA

NN
0.2 /
wl /
J

-0.1 ’ + /-\7
— 4

"L

0 2 i 6 § 10 1 4 16 18 2
Bpewms,
L OMWK[]  — COMWy[J] PemA, ¢

PVUCYHOK 2 - Crabunorpamma COM peluenus asuratensHoit 3apayn Ne 1 Ha ycToiumBocTb Tena
B paBHoBecum ucnoityemoii A.LL.: Wy (J) — carutranbHas nnockoctb, Wx (J) — ¢ppoHTanbHaa nno-
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PUCYHOK 3 - Cra6unorpamma COP pelueHus aBuratenbHoit 3agaum Ne1 Ha ycToM4MBOCTDb Tenia B
paBHoBecum ucnbityemoii B.T.: Fy (N) — carutranbHas nnockoctb, Fx (N) — ¢ppoHTanbHas nnockocTb
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PUCYHOK 4 - Crabunorpamma COM peluenus asuratenbHoi 3agaum Ne 1 Ha ycToitumBoCTb Tena B
paBHoBecum ucnbityemoii B.I.: Wy (J) — carutranbHas nnockoctb, Wx (J) — ¢ppoHTanbHas nno-
CKOCTb

Y ucnbityemoii B.I. 3a¢ukcupoBaHa pe-
rynAunA no3bl Tena, KoTopas He MPUBOAUT K
601bLLIOMY PaCcXxo0BaHIK0 JHEPruK B npoLiecce
COXpaHeHuA paBHoBecus. Tak, cpeaHue 3Haue-
Hua COM Wy (J) B nepBbie 8 c paHbl -0,434 J, B
Wx (J) -0,361 J. C8-ii no 12-10 cekyHay nokasa-
TeNN paBHbl COOTBETCTBEHHO -1,958 J n -1,784
J, aB nepuoa ¢ 12-i no 20-0 cekyHay -4,920 J u
-4,538 ) (puc. 4).

(paBHeHna pe3synbratoB cTabunorpadu-
yeckux uccnegosanuit COM Wy (J) n Wx (J) nc-
nbityemoii A.LLL (cm. puc. 2) ¢ nokasatenamu
ucnbityemoit B.T. (cm. puc. 4) cBupeTenbcTByot
0 TOM, 470 B.I. Mena 3HaunTenbHO MeHblLLe
noKasaTenn pacxof0BaHUA SHEPTUM NpU M-
KPOZBUXKeHMAX B Ta306eipeHHbIX CyCTaBaXx, B
otnnyme ot nokasateneit A.LLl., kotopas peLua-
eT fBuratenbHyio 3agauy N2 1 makpopsuxe-
HUAMK TynoBmLLa Bnepes U Ha3ad. ogorpad
crabunorpammbl COP (N) B.I. (puc. 5) Takxe
NOATBEPXKAAET, UTO CNOCOO MUKPOABIKEHNIA B
Ta306eipeHHbIX CycTaBax ABnAeTcA bonee 3¢-
dexkTuBHbLIM [ 2-5,8,91].

Pe3ynbTaTbl BUAeOaHanM3a, OLEHKN IKC-
nepToB M nokasartenu ctabunorpamm ceupe-
TENbCTBYIOT O TOM, YTO 0COOEHHOCTbIO pelue-
HUA ABuUratenbHoii 3agaun NO 1 ncnbityemoii
B.I. ABnAKTCA ypaBHOBeLEHHble ynpaBnse-
Mble  MUKPOABUMXEHUA B  Ta300eapeHHbIX
cyctaBax B naockoctax Fy u Fx. [ina Hee xa-
paKTepHON 0C06EHHOCTbI0 pelleHnsa 3afauu
ABNAETCA XOPOLIO KOOPAMHUPOBAHHAA pa-
6oTa 6103BEHbEB TENA BO BPeMsA perynauum
paBHOBeCUA TeNna, KOTopas He NPUBOAUT K Cy-
LeCTBEHHBIM M3MEHEHMAM B PacxoA0BaHuu
sneprun. Tak, COM Wy (J) Ha nepBbix 8-mu
cekyHgax pasHbl — 0,434+0,376 J; Wx ()
-0,361+0,336 J. Ha 8-1i—12-it cekyHge cooT-
BETCTBEHHO -1,958+0,479 Ju-1,784+0,479 ).
Ha 12-ii—20-ii cekyHge -4,920+1,539 J u
-4,538+1,404 J. WUcnbityemaa pacxogyet
JHeprul B npouecce perynauuu nosbl Tena
3KOHOMHO, MCMONb3yA AnA 3TOr0, Ha Hawl
B3rN1A/, 0ANH n3 GuomexaHnueckn 3pGeKTns-
HbIX CMOC060B — MUKPOABUKEHMA B Ta300e-
ApPeHHbIX CyCTaBax.

JlomuHupytowmmm cnocobamn perynsuum
no3bl Tena nNpu peLeHnn ABuraTeNbHoi 3aaa-
un N2 2 Ha yCToiuMBOCTb TeNa B paBHOBeCUM
y CNOpTCMEHOB B BO3pacTe (emu NeT Obuin:
ABUKEHNA 11 NOBOPOTHI TYNOBULIA HaNeBo U
Hanpaso (n = 12; 40,0%); crubaxua n pasru-
0aHnA onopHoOIi Horu, ABUXKEHUA CBOOOAHOIA
Horu (n = 8; 26,7%); noHMMaHKe nney, ABuU-
XeHue pyk Bnepes u Ha3ag (n = 3; 10,0%);
MUKPOABIKEHNA B Ta300epeHHbIX CycTaBax

A8 HAYKAB ONMMIUIACKOM CTIOPTE Ne 4,2013



BAOMEXAHVKA [ I

(n=15;16,6%); npyrue cnocobbl (n = 2; 6,7 %) -0.004
(cm. Tabn. 1). MakpomBwxeHua TynoBuwa =
BeBO (Haneeo) 1 BNpaBo (HanpaBo) Kak [o- -0.008 N
MUHUPYIOLLMIA CNOCo6 perynAummu no3bl Tena li
-0.012 A

npu peLueHnn ABuratenbHoil 3agaun N2 npeg-
(TaBNeHbl Ha npumepe ucnbiTyemoii A.P. cemn
ner (puc. 6).

o Y E
~— 1=
< <
-0.016 N AN
Mpn pewweHun aBuratensHoi 3agaum No 2 0,020 \ § 4& :{(
ncnbityemaa AP akTUBHBIMK [BUMKEHUAMM N

N—
aCUMMETPUYHOTO XapaKTepa HaneBo 11 Hanpa- 0.024 E N A )
BO (C 3-11 N0 7-10 CeKyHAY) YAEPKVBAET paBHO- N \&é\/

P44

Becle Tella Ha NpaBoi Hore, pacxofya npu -0.028
3Tom bonbluoe konuyectso 3Hepruu (COM (J)
Wy = 3,964+0,431 J; Wx = 0,906+0,087 J). Bo -0.032
o -0.008 -0.004 0 0.004 0.008 0.012 0.016 0.020 0.024
BpemA MOATOTOBKM K CMEHe 11 CMeHe NnpaBoii x

OMOPHOIA HOTY Ha OMOPHY0 NeBYI0 Hory (¢ 7-i — AxvsAy[m]

110 12-10 CeKyHAY) UCTbITYeMaR N0Ka3bIBaeT Ta- PUCYHOK 5 - Foporpad cra6unorpammel COP (N) Ay, Ax (m) pewienus asuratenbHoi 3apaum Ne 1
ke pe3ynbratbl: (COM (J) Wy =1,747+£1,159);  ucnbiryemoii B.T.

Wx =-0,15840,699 J); ¢ 12-i no 20-1o cekyHay

0.12
npousolwna CTabunusauus B pacxomoBaHun =
3HeprumM B carutTanbHoi nnockoctn — COM 0.10
Wy=0,794+0,046 J; Bo poHTanbHol N0CKoC- 0.08 “ /7
1 —Wx =-0,966:-0,043 J. 3aperucTpupoBaHbl 006 / § 7
MUKPOABIKEHNS B Ta300epEHHbIX CyCTaBax ' ™ / \ /
~ - A
NPy perynsLmiA No3bi Tena Ha Nesoii Hore ¢ 12-ii 0.4 ( \ 14
no 18-to cekynay (puc. 7). 0.02
it <ESC> to return, 'H' for help 0 /
J D TN
o / \ N
-0.04
—— /
-0.06 /
-0.08
010 008 006 004  -0.02 0 002 004 006 008 0.0
—  AxvsAy[m] Ax

6

PVCYHOK 6 - TpexmepHasi crabunorpamma (a) v rogorpad crabunorpammsi (6) COP (N) Fy, Fx, Fz pewuenus geuratenbHoii 3agaum Ne 2 ucnbityemoii A.P.

Ananu3 noka3sateneii COP (kaxable 0,2 ¢ B 5

J
TeueHue 20 ¢) B npouecce pelueHns 3aaaum N 2
4 I~

a TakXe BWJeoaHann3 1 OLEeHKN 3KCnepToB ~ AN

(BMAETENIbCTBYKOT 0 TOM, UTO MUKPOABUMXKE-

3 r
HUA KaK CNoCob perynauumM nosbl Tena 3ape- /

s
W

TUCTPUPOBAH Yy NATA ucnbityemblx (16,6 %). b \f\ f\
Pe3ynbTaTbl nccnenoBaHuin YKasbiBalT Ha To, \I V
4YTO 3TOT CNOCOD B ONpefieNneHHoN Mepe ABNA- 1 s f\'\,,
eTca GopMUpYIOLLMM CTpaTernio ynpasneHua \\,\ \ I ~NA
(TaTOAMHAMUYECKONl YCTONYMBOCTbIO Tena W 0 W
NONOXUTENbHO BAVAILLMM Ha pa3BUTME U CO- 1 \/V\ A~ L~
BEPLUEHCTBOBAHINE CUCTEMbI [BUXEHNIA IOHbIX I W
CMOPTCMEHOB. 2
Y(TaHOBNEHO, UTO HeKoTopble UCMbITye-
Mble npu pewleHuu 3agaun N° 2 peanusosanu —3c 3 y i ; 7 3 m T 7 %
HecKoNbko CnocoboB perynauuu no3bl Tena
oAHOBpemeHHo. Hanpumep, KOMOMHUPOBAH- — (OMWx[J]  — COMWy[J] Bpews, ¢

Hblil cnocod, Koraa UCNbITYEMBIM ANA ycned- PVCYHOK 7 - Crabunorpamma pelueHus apurarenbHoii 3agaum Ne 2 ucnoiryemoii A.P.: Wy (J) — ca-
HOTO pelleHns 3aaun 06beIMHACT NOBOPOTHI  ruTTanbHas nNockocTs, Wx (J) — POHTANBHAR NNOCKOCTH
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PVCYHOK 8 - Crabunorpamma COP (Fy, Fx) perynsiumu no3sbl Tesia npy peLueHny ABUraTesbHoi

3apaum Ne 3 ucnoityemoii K.M.

TYNOBMLLA HaNeBo AN HaNPaBo C He3annaHu-
POBAHHBIMI ABUKEHUAMU PYK, CrubaHunem u
pasrubaHueM HOry B KONEHHOM CyCTaBe.

JlomuHupytowmmn ciocobamu perynauum
no3bl TeNna Npy peLleHnn ABuraTeNbHoN 3aaa-
un N2 3 Ha yCToiuMBOCTb Tena B paBHOBeCUM
ABNAKTCA: 0HOBPEMeHHbIE HAKMOH To/0BbI
Ha3aj 1 OTKNOHeHue TynoBuwLa Ha3aa (n = 10;
33,3%); MaKpoaBIKeHUA TYNOBULL BNepes
Ha3aj C OJHOBPEMEHHBIMU JBIKEHUAMU PyK
(n=18; 26,7%); nepemeLLeHue Tena Ha Nasblibl
HOT 1 Ha NATKN, crnbaHne n pasrubaxue Hor B
KONeHHbIX cycTaBax (n = 8; 26,7%); Mukpo-
ABIKEHNA B Ta300epeHHbIX cycTaBax (n = 4;
13,3%) (cm. Tabn. 1).

HaknoH ronosbl Ha3aa AuUCKOOpAMHUpYeT
BepTUKaNbHOe NOMoXKeHMe Tena UCMbITyemblx,
NPUBOAUT K MAKPOABVKEHNAM TYNoBULLA
BnepeA v Ha3ad. Ha pucyHke 8 npeacTaBneHbl
crabunorpammbl ucnbityemoli K.M. B npouecce
pelueHna aBuratenbHoil 3agaum No 3.

Y ucnbITyeMoil HakNoH rofoBbl Ha3af Bbl-
3Ba/l AMCKOOPANHALMI BEPTUKANbHOMO Mo-
NOXeEHUA Tena, NpUBeNn K MaKPOABUKEHUAM
TynosuLLa Bnepen v Hasag. C 0 no 4-1o cekyHay
nokasatenn COP B caruTTanbHOM NNOCKOCTM
(Fy) paBuswTca (x+0) 2,333+2,591 N; Bo
dpoHTanbHol nnockoctn Fx — 0,627+0,816 N;
C 41 no 7-10 cekyHay nokasatenn B Mnio-
ckoctn Fy — 3,339+4,155 N, B nnockoctu
Fx —0,828+1,761 N. U3meHeHune nokazateneii
(OP, Buaumo, (BA3AHO C HapylleHuem npu-
BbIUHON MPOCTPAHCTBEHHON  OPUEHTUPOBKI
NCnbITyeMOl, 0AHaKo, B nocieywowwme 7-10 ¢
OHa cTabunusmpyet paBHoBecne Tena (COP
Fy — 1,857+0,810 N; Fx — 0,408+0,657 N).
lMokasatenu cTabunorpammbl, pe3ynbrathbl
aHanM3a BWAEOMATepuanoB W OLEHKN IKC-
NnepToB CBUAETENLCTBYIOT O TOM, UTO WCMbl-

Tyemas ucnonb3yet (¢ 7-i no 10-1o cekyHay)
0auH 13 3deKTMBHbIX CNocoboB perynauuu
no3bl Tena Npu peLueHUn ABUraTebHOI 3a-
[Jaun Ha paBHoBecne N2 3 — MUKpOABMXEHUA
B Ta3o0efpeHHbIX CycTaBax. [lomumo ucnbl-
Tyemoii K.M., eLue y Tpex cnopTcMeHOB 3aperu-
CTPUPOBAH 3TOT CMOCO6 perynAuum nosbl Tena
(13,3%). OmHoBpeMeHHble HAKMOH TONOBbI
Ha3aj 1 OTKMOHEHe TYNOBMLLA Ha3aj — YacTo
BCTPeYaloLLniica cnocob perynauum no3bl Tena
(n =10; 33,3%). Ha Haw B3rnAg, 370 nokasa-
TeNb HeA0CTaTOuHOro pa3BuUTMA BecTUbynAap-
HOW CEHCOPHOII CUCTEMbI KOHBIX CTIOPTCMEHOB.

Perynauma no3bl Tena wucnbityemoii B.I.
npu pewweHnn 3agaun N 3 umeet 6omexaHu-
Yeckl paLMOHaNbHbIN XapakTep nokasateneii
COP n COM, nonoXuTenbHO OTAMYAMLLUXCA
no CBOMM XapaKTepucTKam OT noKasateneit
ApYrux ucnbityembix. Bo Bpema nogrotoBkm K
HaK/OHY rof10Bbl Ha3af (3—4 ¢)  npu HaknoHe
roNoBbl Ha3aj (5—6 ¢) UmeeT MmecTo Mobunuza-
una dyHKUMA, obecneunBaloLLnX COXpaHeHue
paBHOBecuA Tena Kak no nokasatenam COP,
T1aKk n COM. Ucnbityemas B.I. paunoxanbHbiMu
OBUKEHNAMU  KOHLeHTpupyeT (yoepusaert)
paBHOBecue Tena y BepTuKanbHoii (mpogonb-
Hoh) ocu (7—10 ¢), uto NoaTBEPXAAIT CTabK-
NOrpaMMbl, HaxofALLMeca B HenocpencTBeH-
HOIi 6NU30CTI K N30AIMHNN.

Mokasatenn COM Wy u Wx ykasbiBatoT
Ha T0, YTO pacxofoBaHue 3Heprun B.I. npu
pelieHuM [aHHOI 3afjaun ABNAETCA MU-
HUManNbHbIM, TaK Kak CTaToAMHaMUyecKas
YCTOMYNBOCTb TeNa JOCTUTNA OTANYHbIX NOKa-
3ateneii:0—4-acekynga—Wy=-0,013+0,016J,
Wx = -0,022+0,020 J; 4-a—7-2 cekyHga —
Wy = -0,049+0,010 J, Wx = -0,040+0,037 J;
7-a-10-a cekynga — Wy = -0,023+0,009 J,
Wx =-0,039+0,013 J.

Takum o06pasom, Hami YCTaHOBNEHO:
KauyecTBO pelleHuA ABUraTeNbHbIX 3ajay Ha
YCTOMYMBOCTD Tea B paBHOBECUN 3aBUCUT OT
cnocoba perynauum no3bl Tena. Mpu pewweHun
3afaun Ne 1 ucnbiTyemble, KOTOpble UCMONb-
30BaNu MUKPOLBUXKEHUA B Ta300epeHHbIX
CyCTaBax Kak cnocob perynauun nosbl Tena,
3KcnepTamm Obinn oueHeHbl Ha 36,9% Bbilue,
yem Te, KOTOpble MCMONb30BANU MaKpoABU-
KeHusA Brepen 1 Hazag Kak cnocob perynaumu
no3bl Tena. 3agava N2 2: ucnbityemble, KOTo-
pble 1CN0Ab30BaNM MUKPOABUXKEHNA B Ta30-
OenpeHHbIX CycTaBax Kak cnocob perynauum
no3bl Tena, JKcnepTamu ObiAM OLEHeHbl Ha
39,0% Bblwwe, yem Te, KOTOpble UCMOMb30BANM
MaKpOZABUKEHNA BNEBO 11 BNPaBo, HaneBo
HanpaBo Kak Cnocob perynAuuu nosbl Tena.
Mpu pewennn 3agaum N 3 ucnbiTyemble,
KOTOpble UCNOAb30Bany MUKPOABWXKEHUA B
Ta306eApeHHbIX CycTaBax Kak cnocob peryns-
Lnn no3bl Tefa, KcnepTamu Obiu OLEHeHbI
Ha 38,9% Bblwe, yem Te, KOTOPbIe UCNONb30-
Bafn OLHOBPEMEHHbIE HAK/IOH Fo10Bbl Ha3aj
W OTKNOHEHWe TYNOBULLA Ha3aj Kak Cnocob
perynauum no3bl Tena.

BbiBoabl

1. lomununpytowmmu cnocobamu peryna-
LK no3bl CNOPTCMEHOB B BO3pacTe cemu NeT
Npu pelleHnn ABUraTesibHbIX 3ajay B TecTax
Ha YCTOUMBOCTb Tena B paBHOBECUN ABNA-
I0TCA MaKpOABIKEHUA TYNoBULA Bnepes u
Ha3aj, HaKNOHbI TYNOBULLA BNEBO W BMPaBo,
MOBOPOTHI TYNOBULLA HaNeBo 1 HanpaBo; Npo-
U3BOMbHbIE JBIKEHUA pyKaMu; crubaHna Hor
B KONEHHbIX CyCTaBaX, nepemeLLeHns CTon Ha
ornope. IKCnepTbl OLeHMBAIOT CMOCO6bI MaKpo-
ABUDKEHUI perynaummn nosbl Kak TeXHUYeckne
OLLUMOKI, AUCKOOPANHMPYHOLLNE BePTUKaNbHOE
nonoxeHue tena. lpu peweHun ABuraTebHbIX
33/1a4 METOAIOM CMCTEMHOI CTabunorpadun
3apernucTpupoBaHo J0CTOBEPHO O0NbLUoe pac-
XO[0BaHIE SHeprum y 25 UCNbITyeMblX, 4To €0-
cTasuno 83,4%.

2. YcTaHOBNEHO BbICOKOE KauyecTBO pery-
NALMN NO3bl KOHBIX CNOPTCMEHOB B BO3pacTe
Cemin fIeT NpyU peLLeHnn ABUraTeNbHbIX 3a4ay
B TeCTax Ha yCTONYMBOCTb TeNna B paBHOBECUN
(NoCcoboM MUKPOABIKEHWIA B Ta306eapeHHbIX
cyctaBax ( n = 5; 16,6%). Tak, npu pewieHun
ABuratenbHoil 3agauu N2 2 ucnbiTyemble,
KOTOpble WCMOMb30BaNM MUKPOABIKEHUA B
Ta306eApeHHbIX CycTaBax Kak IQPeKTUBHbIN
noco6 perynAuMN no3bl Tena, JKcnepTamu
Oblnn oueHeHbl Ha 39, 0% Bbllle, Yem Te, KO-
TOpble MCMOb30BaNM MaKpOLBUXKEHUA BNEBO
11 BNPaBo, HaNeBo 1 Hanpago, CrubaHme HOrK B
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KONeHHOM CyCTaBe Kak cnocob perynawum no3bi
Tena. Y NATU UCMbITYeMbIX PaCX00BaHMe JHep-
FIAV NpU MUKPOABUKEHUAX KaK Cnocobe pery-
NALNM NO3bl TeNa, B YeTbipe—CeMb Pa3 HUKe,
YeM Y OCTasNbHbIX UCbITYEMBIX.

3. MonyueHHble pe3ynbTaThl UCCAE[0BAHUI
peryaaumun no3bl NpU peLleHnn ABUraTeNbHbIX
3a/1ay Ha yCTOIYMBOCTb TeNa B PaBHOBECUN CTO-
€060M MUKPOABIDKEHUIA B Ta300eApeHHbIX Cy-
(TaBax N03BONAKT 00BHEKTUBHO pacCMaTpuBaTh

BAOMEXAHVKA [ I

npobnemy CropTMBHOI OpUeHTaLmMK JeTeil anA
Bblbopa BiAA CMOPTa, OLEHKY CMOPTUBHON Tex-
HUKM YNIPXHEHUI CI0XHbIX N0 KOOPAMHALNM 1
06yueHne M, a TakKe peLLaTb 3alauu pa3BuTUA
CUCTEMDbI [IBUXKEHUIA KOHBIX CMIOPTCMEHOB.
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