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MeTtogamu anekTpomuorpadmmn u crabunorpadun onpepeneHsl GromMmexaHu4eckme XapakTepPUCTUKUM TOYHOCTHO-
LenesblX YAapHbIX ABWKEHUA B CMOPTMBHOM kapaTe. [lokasaHo, 4TO BblCOKOKBANMMULMPOBAHHbLIE CMOPTCMEHbI
cnocobHbl Nyylle nopaepxvBaTb paBHOBECWE MPY BbINOMHEHWUM OCHOBHbIX GOEBbIX MPUEMOB KapaTte, YTO MpOosiB-
naeTcs B MeHblUen amnnuTyae konebaHui obLliero ueHTpa TSHKeCTM U OOonbluMX 3Ha4YeHMAX KadecTBa (PyHKLUMM
paBHOBECMSI B CPaBHEHWM C KapaTUCTaMu HU3KOW kBanudukaumu. Tawke y mMacTepoB criopta HabniogaeTcs CuH-
XpOHM3aumsi paboTbl ABMraTenbHbIX eAWHWL, OAHOBPEMEHHOE WX BOBMEeYeHWe B BbINOJIHEHWE YAAPHOrO OBWXEHWS.
[IMHaMMKa OCHOBHbIX XapaKTepUCTUK cTabunorpaMmbl M 3NEKTPOMMOrpaMMbl MOXET WCMONb30BaTbCA B KayecTBe
MHAVKaTOpa YPOBHSA TEXHUYECKOW NOArOTOBIEHHOCTWM CMOPTCMEHOB.

KntoueBble cnoBa: anekTpomuorpadusi, ctabunorpadus, kapate, paBHOBecue, bMoMexaHuka.

The methods of electrmiography and stabilography are used to determine biomechanic characteristics of target-oriented kick motions in sportive karate. It is

shown that highly qualified sportsmen can better maintain equilibrium in main karate combat maneuvers. This shows itself in the smaller amplitude of vibrations

of the common center of gravity and in higher quality values of the equilibrium function compared to lower-qualification sportsmen. In addition, masters of sports

show the synchronous operation of motor units, their simultaneous participation in a kick motion. The dynamics of main stabilogram and electromiogram charac-

teristics can be used as an indicator of the level of technical training of sportsmen.
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YAK 612.766.1:796.8

BeepeHue

PaspaboTka HOBbIX W COBEpPLUEHCTBOBaHWE
TPAOULMOHHBIX CMOPTMBHBIX W  O340POBUTESNBHbIX
TEXHOMOrni BO MHOrom 0asuvpyrloTcs Ha npencraB-
NEHUsIX O CTPYKTYPHO-PYHKUMOHAMNbHBLIX XapaKkTe-
pUCTMKaxX HEPBHO-MbILWEYHOro annapaTa, a Takke
0 MexaHu3amax YnpaBfeHuUsi ABWKEHUSMU pasnuy-
HOW  KOOPAMHALUMOHHOW crnoxHocTn. CoBepLueH-
CTBOBaHME KOOPAWHALMOHHBLIX crnocobHocTen (KC)
paccMaTpUBAETCS Kak BaXKHOE YCIOBUE YNyuLLUEHUS
KayecTBa TPEHUPOBKM W HE WCMOMb30BaHHbIA B
OOIDKHOM Mepe pe3epB MOBbILWEHNS TEXHWYECKOro
MacTepcTBa [4, 5]. PocT cnopTuBHOro macrtepcrtBa
B BOCTOYHbIX €AMHOOOpPCTBax BO MHOrOM 3aBUCUT
OT YPOBHS CreyManbHOM CUIIOBOM U KOOpAMHAUM-
OHHOW MOArOTOBMEHHOCTM CMOPTCMEHOB [1, 3].

B cucreme noarotoBkM B BOCTOYHbIX €OUHO-
bopcTBax npobnema CUIOBOW M KOOPAWMHALUOHHOM
TpeHupoBkM U KoHTpons KC ewe He nonyyuna
OOJKHOro 0oBOCHOBaHUSI [2], @ MHOTME BaXHble ee
acnekTbl OCTalOTC TEOPETUYECKU WU IKCMEPUMEH-
TanbHO He p83pa60TaHHbIMVI: He onpeneneHbl mMe-
CTO, 3ajayMm W cofepXaHue KOOPAMHALMOHHOM
TPEHUPOBKWU; HE BepudULMPOBaHbl MeToAdbl Aua-
rHocTukn KC, He BbIsiBieHa WX CTpyKTypa B eau-
HobopcTBax (kapaTe, TEeWKBOHAO, KUKOOKCUHI 1
Ap.) B 3aBWCMMOCTM OT BO3pacTa CropTCMeHa,
YPOBHSI €ro MacTepcTBa, aTana MoaroToBKA U Apy-
X CbaKTOpOB; HeT AaHHbIX O B3aMMOCBA3N mMexay
KC 1 nokasatensiMm TEXHMKO-TaKTU4ECKOro COoBep-
LUEHCTBOBAHWUS;; He YCTaHOBMEHbI OGUOMexaHuye-
CKMe 3aKOHOMEPHOCTU, onpedensiowme 3pdPeKTUB-
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HOCTb BbINOJTHEHUA OCHOBHbIX NpuMemMoB CMNopTUB-
HOro Kaparte.

Matepuan u MmeToabl

OG6cnepoBaHO 48 CMOPTCMEHOB-MY>XYMH B BO3-
pacte OT 18 OO 27 NET, CNeunannsvpymroLLIMXcs B
CMOPTMBHOM KapaTte. bbino BblgeneHo Tpu rpynmbi:
1-1 — 12 YENoBEeK, 3aHMMAalLMXCA Ha 3dTane BbIC-
LIero CnopTMBHOIO MacTpecTBa M UMEHLLNX Crop-
TUBHYKO KBanudukaumio Mactepa crnopTa; 2-4
rpynna — 15 YEenoBeK, TPEHUPYIOLLMXCA Ha 3JTane
CMOPTMBHOIO COBEPLUEHCTBOBAHUSA (CTaX TPEHU-
POBKW 2—3 rofa, paspsagHuUkn), 3-g rpynna — 21 ve-
NOBEK, 3aHUMAalOLMNINCA Ha 3Tane HavanbHOW crnop-
TUBHOM cneuvanusaumn (CTax TPEHUPOBKU 2—
3 MEC, He MMEIT CMOPTUBHBLIX Pa3psaoB).

MeTtogom anektpomuorpacdumm (OMIM) Ha mMuo-
rpacde «Henpo-MBIl-4» («Henpocodpt», Poccus)
OCYLLECTBNANN UCCNefoBaHMEe OUO3NEKTPUYECKO
aKTMBHOCTM MbILUL, BEPXHUX W HWKHUX KOHEYHO-
CTe npu BbINOMIHEHUW [OBYX YyOApPOB — PYKOW
(LYKW) WU HOrom (repu). AnekTpodbl (QuameTpom
0,5 CM C MEXIMNEKTPOAHbIM PACCTOSTHUEM 2 CM) Ha-
KnagpiBanu Ha MNpPOEKUMM WKPOHOXHOW MbILLbl 1
TpexrnaBon Mbiwwlpbl nneva. OueHka KoopAMHALMOH-
HbIX CMOCOOHOCTEN U paBHOBECUS BbIMOSHSAMNACh Ha
crabunorpacduyeckom aHanusatope «CtabunaH-1»
(Poccus) npy BbIMONMHEHUN TEX Xe YOapoB.

lMonyyeHHble [OaHHbIE MpeacTaBrneHbl B BUAe
cpegHero BbIOOPOYHOrO 3HayeHust X M owunbKM
cpepHero m. lNpoBepKy Ha HOpPMarnbHOCTb pacnpe-
OEeNeHns NpoBoAWUNM C UCMONb30BaHWEM KpUTepus
Konmoroposa—CmupHoBa. [Ana oueHku gocTtoBep-
HOCTW pasnuunii BbIBOPOK MNPUMEHSANU KpUTepui
MaHHa—YUTHMW.

PesynbTtatbl M 06CyKaeHME

N3 aHanusa cTaToKMHE3Urpamm, MOSyYeHHbIX
npu BbINOMHEHWN yaapa PyKOW, CregyeT, YTo CropT-
CMeHbI BbICLUEN KBanudukauum B noaroToBUTENBHOM
ase yaepxmBaroT obwmn LeHTp Tshkectn (OUT) B
ncxogHom nonoxeHun, nocne dero OLUT nepeme-
LaeTca Brepeq Mo TpPaeKkTopuu yaapa v BO3Bpalla-
eTcs Hasag (pucyHok). CnopTCMeHbl cpefdHen Kea-
nucukaumm, a Takke 3aHUMAaBLUMECS 2—3 MEC, YXe
B MOArOTOBUTENBbHOW (hase Ans MonyyvyeHus Aonors-
HUTENbHOM YCTOWYMBOCTM COBEPLUAOT NepemMeLle-

Hne OUT Hasag. B MomeHT BbINnonHeHWs yaapa
Tpaektopua OLT um30rHyta, 4YTO CYLLECTBEHHO CHU-
aeT 3PPEKTUBHOCTL BbINOSIHEHUS ABWXEHUA. B
3aBeplwarollen case Onsa yaepXaHus paBHOBECUS
CMOPTCMEHBbI 2-W W 3-A TPynn BbINOMHSASAOT Koneba-
TenbHble OBWKEHUS B 00e CTOPOHbI.

[Mpn BbINONHEHUW ydapa HOroW (repu) Yy Bbl-
COKOKBanMUUMPOBAHHBIX CMOPTCMEHOB CKOPOCTb
apmxkenmss OLIT Obima OOCTOBEPHO HMXKE KaK BO
(PPOHTaANbHOW, Tak U B carntTanbHOW MNMOCKOCTW.
Mpn BbLINONMHEHWMM yOapa PYKOW (LyKW), HanpoTuB,
Yy MacTepoB Cropta CKOpocTb ABwxeHus OUT
Oblna OOCTOBEPHO Bbile U BO (DPOHTaNbLHOW, U B
caruTTanbHOM MITOCKOCTM MO CPaBHEHUIO C MNpea-
cTaBuTENAMM OpYyrux rpynn (tabnuvua).

1-4 rpynna

2-4 rpynna
</ =
| D -
\_\&/
3-9 rpynna
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CTaToKMHEesUrpaMmbl NPy BbIMOSIHEHUM yaapa PYKOWA (LK)
CNopTCMeHaMV pasnuyHoi Kesanudukaumum

MakcumanbHag amnautyga  SneKTpuYecKomn
aKTMBHOCTW BCEX Tpynn MblWL, y4YacTBYWOLWNX B
BbINOMHEHMM yAapa PyKOW, y npeacrasutenen 1-m
rpynnbl 6bina OOCTOBEPHO BbLIWE, YEM Y CMNOpT-
CMEHOB 2-i M 3-i rpynn, a yactoTa OCUUNNALNNA,
HanpoTMB, B rpynne KapaTUCTOB 2-W rpynnbl npe-

Kpamkue coobweHus

Bblllana rnokasaTtenm KBanM@pULNPOBaHHbIX
CMOpPTCMEHOB (Tabnuua). 3TO CBMAETENLCTBYET
O TOM, YTO Yy MacTepoB crnopTa HabnaaeTcst CUH-
Xpo-

HU3aumss paboTbl ABUraTenbHbIX eauHUU, of-
HOBpPEMEHHOE WX BOBMEYEHME B BbINOMHEHME
yAapHOro ABWXKEHMS.

3neKTpoMuorpacmyeckme U ctabuaorpapmryeckme XapakTepUCTUKM YAAPHbIX ABUKEHUI B CIOPTUBHOM KapaTte (X + m)

TexHu4ecknin npmem MokasaTens 1-9 rpynna | 2-A rpynna | 3-51 rpynna
Ynap Horoi (repu) CpepgHsia ckopocTb nepemetyenus OLT, mm/c 134,6 + 12,3 226,6 * 11,8 241,7 £ 17,40
CpepfHsia nuHelriHas cKopocTb No dpoHTanu, 77,6 £ 16,1 166,0 £ 9,4 175,9 + 155"
MM/C
CpenHsia nuHerHas CKOPOCTb MO caruTTanm, 90,5 * 6,4° 125,2 £ 9,3 130,3 * 8,02°
MM/C
OMIT HUXHUX MyYKOB Amvnnutyaa, mMkB 477,2 £ 14,7* 365,1 * 45,0% 456,0 * 38,0
VKPOHOXHOW MbILLILbI YacTtoTa, 'y 595,6 * 79,0" 431,2 * 29,0% 2475 + 14,8°
OMI BEpXHUX My4KOB Amvnnutyaa, mkB 720,67 * 56,0 667,2 * 58,0% 540,9 + 69,0
MKPOHOXHOW MblLLLbl YacToTa, 'y 708,6 * 78,0° 612,6 * 46,0% 256,2 % 15,0
Ypap pykon (Lyku) CpepgHsia ckopocTb nepemelyenmns L, mm/c 103,1 £ 12,1 87,5  5,2% 72,6 + 7,2°
CpefHsia nuHeriHas CKOpOCTb MO (bpoHTanu, 67,6 T 8,9% 453 + 1,8 40,0 % 5,5°
MM/C
CpepHsia nuHelriHas cKopocTb MO carutanu, 64,1 £ 7,1 63,2 £ 6,8% 53,0 % 4,8"
MM/C
OMI TpexrnaBon Mbiwupsl | AMnnuTyaa, MkB 631,7 £ 52,0° 389,3 * 33,3% 164,2 + 11,8
rnreya cnesa YacTtoTa, Iy 218,0 * 23,0% 302,8 £ 41,3% 164,0 + 28,1’
OMI™ TpexrnaBoi Mbiwubl | AMnnuTyaa, MkB 1188,25 * 81,90 496,7 £ 54,3% 181,6 % 19,4"
nneva cnpasa Yacrora, Ny 308,4 * 23,7* 4254 * 49,8 212,7 * 24.6°

» [locTOBEPHOCTb pasnuunii mexay 2-n n
* [JOCTOBEPHOCTb pasnuyuin Mexay 1-h n
* [loCTOBEPHOCTb PasnuumMii Mexay 1-i

Y kapatucToB 1- rpynnbl Gro3aneKkTpuyeckass akTuB-
HOCTb WMKPOHOXHOW MbILLULpbl, Y4YacTBYIOLLEN B Bbl-
MONMHEHWN yaapa HOrowW, opraHv3oBaHa 6onee CuH-
XPOHHO, MMeeT Bornee BbICOKYIO 4acTOTy OCUMMNsA-
LU Npy MeHblUer ANUTENbHOCTU nepuoda akTuB-
HOCTW.

3aKk/ilo4yeHue

BblcokokBanupuumpoBaHHbie CMOPTCMEHDI
CMOCOGHbI Nydlle MNoAdepXuBaTb paBHOBECHME MNpU
BbIMOSIHEHNN OCHOBHbIX O0EBbLIX MPUMEMOB KaparTe,
4YTO MPOSABNSAETCS B MeHbllen amnnutyge koneba-
HUA OUT n 6Gonbluen BenvuuHe kKayecTtBa YHK-
UMM  paBHOBECMS B CpaBHEHUW C KapaTucTamu
HU3KOW KBanudukaumm. Takke y mMacTepoB crnopTta
HabnogaeTca CUHXPOHU3auusa paboTbl ABUraTenb-
HbIX €OWHWL, OAHOBPEMEHHOE WX BOBMEYEHME B
BbIMOMHEHWEe  ydapHoro  ABwxeHus.  [MHamuka

3-/ rpynnamun (p < 0,0s).
2-V rpynnamu (p < 0,05).
3-W rpynnamm (p < 0,05).

OCHOBHbIX XapaKTepUCTUK CTaGMHOFpaMMbI n anek-
TPpOMUOrpamMmbl (CHMXEHME BEKTOPHbLIX TMMOKa3a-
TEenen, BEeNIMYMH OTKIIOHEHUS ©
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CKOPOCTW NepeMeLLeHuiA, Bo3pacTaHne amnim-
TyOobl  OCUMNIIAUMIA  Ha  SMEeKTpoMuorpamMme mnpu
MEHbLUEA ANUTENBHOCTU Mepuofda  aKTUBHOCTW)
MOXET UCMOoMb30BaTbCsl B KayecTBe MWHAMKaTOpa
YPOBHSI TEXHUYECKOW MOArOTOBIIEHHOCTM CMOPT-
CMEHOB.
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