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BHYTPUMbILLIEYHOI N MEXXMbILLEeYHOM KOOpANHAUA
NPV AO3NPOBAHUN YCUAUIA B YCAOBUSIX HEYCTOMHYNBOIO paBHOBECUS
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DISTINCTIVE FEATURES OF INTRA-
MUSCULAR AND INTERMUSCULAR
COORDINATION AT POWER GRADU-
ATION IN THE CONTEXT OF BALANCE
TRAINING

A.V. lllarionova, postgraduate student
L.V. Kapilevich, professor, Dr.Med.
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We investigated the bioelectrical activity
of muscles when performing exercises
for accurate power graduation during
balance training (unbalanced surface
training). According to the findings, it is
important for the development of coor-
dination to form the ability to dose mus-
cular power and to distribute the load
between the muscles when performing

Knioyesble crnoBa: Mbilli-
Ubl, 6MoaneKTpuieckas akTmB-
HOCTb, [O3UPOBAaHHbIE YyCUINS,
KoopAauHauusl.

BeepneHue. Wccneposa-
nace 6GuWo3nNeKkTpu4eckas ak-
TMBHOCTb MbILIL MPW  BbIMOM-
HEHMW 3afaHuM Ha TOYHOCTb
0O3MPOBAHHbIX YCUMNW B YyCIO-
BUAX HEYCTOMYMBOrO paBHOBE-
cusa. lNonyYeHHble pes3ynbTaThl
CBWAETENbLCTBYIOT, YTO BaXKHbIM
haKTopOM pa3BUTUA KOOPAMHA-
umMm aBnseTcs dpopMupoBaHue
CMOCOBOHOCTN [03MpPOBaTh Mbi-
LIeYHble ycunuMs K pacnpepge-
NATb HArpPy3Ky Mexay MblLLaMM

comprehensive coordination actions. It

is accompanied by the multiphase EMG and synchronous
achievement of peak amplitude and frequency charac-
teristics of EMG. Reduced accuracy of test effort during
the unbalanced surface training is accompanied by an in-
crease in the number of multi-phase EMG and decrease
in the number of EMG with the presence of hypersynchro-
nous high-amplitude potentials.

The accuracy of movements is provided by regulating ex-
ternal and internal power related to the human body arising
when implementing a motor task. In this case, the object of
control is muscular efforts that induce and regulate move-
ments rather than the movements themselves. One of the
ways to improve the coordination abilities is to develop the
accuracy of perception and reproduction of efforts applied
when dealing with various kinds of motor tasks.

The purpose of the present research was to investigate the
bioelectric activity of muscles when performing exercises
intended to train accurate power graduation in the context
of balance training.

It can be assumed that hypersynchronous potentials are
provoked by strenuous training as a result of the sum-
mation of action potentials of a large number of syn-
chronized motor units. The low intensity muscle work is
accompanied by low frequency nerve impulses and the
involvement of a small number of motor units, resulting
in multi-phase EMG registered.

NPW BbIMOMHEHWM CMOXHOKOOP-
OVNHALMOHHbBIX OeNCTBUIM. DTO CONPOBOXAAETCS
MHoroasHocTbto OMIT 1 CUHXPOHHBLIM AOCTU-
YKEHNEM MUKOBbIX 3HAYEHNI aMNNINTYAHbIX U Ya-
CTOTHbIX napameTpoB OMI . CHWXeHMe TOYHO-
CTV BOCMNPOWN3BEAEHNA TECTOBOro YCUNus npu
BbIMOIHEHUN YNPaXKHEHNA Ha MOABMXHOWN nnaT-
dopMe COMPOBOXAAETCS yBennmyeHneMm 4Ymcna
MHOrodasHbix OMI 1 CHuxXeHnem Yucna SMI
C Hanuynem BbICOKOAMMINTYAHbLIX TUMNEePCKUH-
XPOHHbIX NOTEHLMAN0B.

To4YHOCTL ABMXEHUI obecnevnBaeTcs yno-
PAAOYMBAHMEM BHELLUHUX U BHYTPEHHWUX MO OT-
HOLLEHWIO K Teny 4YenoBeka CUrl, BO3HUKalo-
WMX NpW peLleHun aBuratenbHon 3apadu [2].
Mpu oTOM 0OLEKTOM yrpaBneHus BbiCTynawT
HEe CTONMbKO CamMu OABMXXEHUSA, CKOMbKO BbI3biBa-
loLMe 1 perynmpytolme Ux MbllleYHble yecunus
[1]. OgHMM M3 MeToAOB COBEPLLEHCTBOBAHUSA
KOOpAMHALMOHHBLIX CMOCOBHOCTEN ABNAeTCS
pas3BUTME TOYHOCTM BOCMPUATUA U BOCMNPOMU3-
BEOEHUS YCUNUIA, NPOSABNAEMbIX MPU PeLleHnn
ABUraTenbHbIX 3adaHnii pasnuyHon HanpaBneH-
HocTu [B].

http://www.teoriya.ru
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LUenbto Hawen paboTbl 6610 nccnenosa-
H1ne BMOBNEKTPUYECKON aKTUBHOCTU MbILLILL NP
BbIMOHEHWM 3adaHN HA TOYHOCTb O3MPOBaH-
HbIX YCUNWI B YCNOBKAX HEYCTONYUBOIO PaBHO-
BECUS.

MeTtoauka v opraHu3auusa uccneposa-
HUg. llccnefoBaHve BbIMNOMHANOCH HA MHOrO-
dyHKUMoOHaneHoM annapate «HUBER». Oco-
OEeHHOCTb annapaTa 3akto4yaeTcs B MybTUCEH-
COPHOM BO3[eNCTBMM Ha nponpuopeuenuuto,
3KCTEPOLENUUID 1 opraHbl 4YyBCTB MauueHTa
BO BpemMA  M30TOHUYECKU-UIOMETPUYECKOTO
YCUNUA B PasnuyHbIX BapuaHTax BbIMNOMHEHUS
OBUraTenbHOro 3afjaHnd: MeHAeTCst CKOPOCTb
N aMnnuTyga ABVIKEHUA OMOPHOM nnaTtdopMbl
[5].

Pernctpaumst NOBEPXHOCTHOWM 3/TIEKTPOMMO-
rpammbl (OMIT) ocyllecTBAgnack C MOMOLLBIO
anekTpommnorpadga «BTS FREEMG 300» kowm-
naHum «BTS Bioengineering».

O6cnepgoBany 20 MyX4MH B BO3pacTe
19-26 net. bbino cdopmuMpoBaHO [OBE rpyn-
Nbl. JKCNepMpMeHTanbHaa rpynna — kaHguaa-
Tbl B MacTepa crnopTa no nbhkam (10 My>K4unH),
KOHTpOnbHasa — 10 My>X4MH, HE 3aHVMatoLLMXCA
CMOPTOM.

VicnbiTyeMbiM  Mpeanaranock  BbIMOAHUTb
TECTOBOE 3aflaHne: HaxoasChb HA HEMOABVXKHOM
nnatopmMe, NPON3BECTU BEPXHUMU KOHEYHO-
CTAMM OaBNeHWe U TAry Ha CUIOU3MepUTESb-
Hble 3reMeHTbl YCTPOWCTBA, MPUITOXMB MPU
3TOM MakCuUmanbHyto cuny. [lony4eHHble Te-
cTupytoLLne (3TanoHHble) yCunma 3aTtem Heob-
X0AMMO ObITO BOCMPOW3BECTM B TOM >K€ MO-
NOXEHUW, HO YXE MNpWU BpaLleHWM OMopHOM
nnatpopmbl (20 06./MUH, HakNOH NNaTOPMbI
no 5°). lNpuy 3TOM BO Bpems BpalleHus nnar-
OPMbl MCMONB30BANCA 3NEMEHT OOpaTHOM
CBA3WN O TOYHOCTU BbIMOMHEHNA 3aaHNa Yepes
BM3yarnbHYIO LIBETOBYIO MHMOpMaLMIO, KOTopas
nocTtynana c KoopanHaumoHHoro tabno anna-
para.

PesynbTathl uccnepoBaHUs U UX 06CYyX-
AeHue. [1pn N30METPUYHECKON Harpy3Ke B CBA3Y
CO CNeuMdpUKON ynpaXHEHU BCE MbILLEYHbIE
rpynnbl BOBNEKaOTCA B UX BbIMOHEHUE OOHO-
BpemeHHo. [Mpn 3ToM HabMoAATCA Pas3nnyHble
Bapvaumm  OTHOCWUTENbHO COrnacoBaHHOCTHU
daz HanpskeHna n paccnabneHmsa Mol [3].
Hamn 6binv BbloeneHbl crnenytollne BapuaHTbl
natrepHoB OMI, nony4eHHbIX B XOO€ BbIMNO-
HeHUd ynpaxkHeHun Ha TpeHaxepe «HUBER»

(puc. 1):

BNOMEXAHUKA CMOPTA

1. PaBHomepHaa OMI, xapakTepuaytoLlas-
CS MOCTENEHHbIM YBENNYeHNEeM aManTyaHbIX
N 4aCTOTHbIX MapamMeTpoB OMOBNEKTPUYECKON
aKTMBHOCTW [0 OMpPefeneHHOro OTHOCUTESNBHO
CTabUNbHOIO 3HA4YeHVs, yaepXXaHem ero B Te-
YeHne OnpefeneHHOro BPpeMEHN 1 Nocnenyto-
WM NOCTEeneHHbIM YMEHbLUEHWEM BblLlenepe-
YUCIIEHHbIX NapamMeTPOB.

2. OMI', xapakTepunaytloLlasacs CoXpaHeHu-
€M MOCTOAHHOIO HanPs»XKEHWS MbILL, Kak B Me-
puoabl BbINOMHEHNSA YAPaXKHEHNA, TaK U MEXAyY
noaxogamu.

3. MHorodhazHas OMI, xapakTepuaytoLias-
CA HaANM4YMEM HECKOJIBKMX MOCTEMEHHO HapacTa-
FOLLIMX M CHDKAIOLLMXCA aMMINTYAHO-4aCTOTHbIX
NMKOB OMO3NEKTPUYECKOM aKTUBHOCTH.

4. 3annosupgHas OMIT, xapakTepuaytoLlas-
CS PEe3KMUM BCIMIECKOM aMmIUTYyaHbIX 1 4aCcTOT-
HbIX MapamMeTpoB OMO3NEKTPUYECKON aKTUBHO-
CTM B TEYEeHMEe KOPOTKOro BPEMEHWU B Hadvane
dasbl HaNPsXXeHUd, Nocne 4Yero crnenyet cTpe-
MUTENbHbLIN Cnaf AaHHbIX NapameTpos.

5. OMI cTagun yTOMAeHusa, xapakTepuayto-
Wasics Hann4yMem BbICOKOAMMUTYOHbIX runep-
CUHXPOHHbIX MOTEHUMANoB, HacnamBatoLLUMXCH
Ha (POHOBYIO HachkleHHyto OMI™ 1 npesbiLwato-
WMX ee No amnnuTyae.

Hanbonee 4acto BCTpevatoLMMCA BO Bpe-
MSA BbIMOSTHEHUSA TECTOBbIX 3a4aHWUN MaTtTepPHOM
B rpynne CNOpPTCMEHOB ABMAeTCS MHOrodasHas
OMI", ceBupeTenbCcTByOLAA O HeNpeaenbHOM
L5 opraHnamMa xapakTepe Harpyskm n BO3MOX-
HOCTW €e falnbHeNnLlero yBenmdeHus. Ipn atom

1
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Puc. 1. Buabi 610371eKTpuYeckori akTMBHOCTU CKeNeTHbIX
MbILLIL|, OTMEYEHHbIE MPY BbIMOIHEHMN CTaTUYeCKOU paboTsl
Ha TpeHaxxepe «HUBER>»
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Puc. 2. CooTBercTBUrE BOCMPOU3BEAEHHbIX YCUMI 3TAsIOH-
HbIM 3Ha4YeHusM (%), A — CcropTCMeHbl, b — HETPeHWPOBaH-
Hble
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BEVOMEXAHNIKA CMNOPTA

B rpynne crnopTCMeHOB Habniogaetcst TEHOEH-
UuMa K OQHOBPEMEHHOMY BOBMIEYEHUIO B paboTy
BCEX Y4aCTBYHOUWIMX B ABVMXKEHUN MbILLL, U CUH-
XPOHHOMY OOCTUMXEHMIO MMKOBbIX 3HAYEHUN am-
MAUTYOHbIX U 4aCTOTHbIX NapameTpoB OMI .

[nd rpynnbl He TPEHWMPOBAHHbIX NtOAEN Han-
Oonee xapakTepHbIM NaTTepHOM asnaeTca M
cTagun yTOMMEeHUs, cofepxaljas 0o0nblioe
YUCNO BbICOKOAMMAUTYAHbIX MMMEPCUHXPOHHbIX
noTeHUnanoB, HacnamBatLMxca Ha OHOBYIO
HacblleHHyto OMI. [o-BMaMMOMYy, OCHOBHbIM
NPensTCTBMEM B AOCTVIXKEHWM NyYLLIEro pes3ynb-
TaTa B KOHTPOJbHOM rpynne aBnsetcs cnabo
passutas (ocobeHHO B MiaHe CUNOBOM Bbl-
HOCNMBOCTU) CKeNneTHas MyckynaTtypa, Hanps-
YKEHME KOTOPOW MpuBOAUT K Gonee BbICTPOMY
(No CpaBHEHUIO C rPyNnor CNOPTCMEHOB) YTOM-
NEHWIO, a TakxXe MPenaTcTByeT YCTaHOBIEHWNIO
COrnacoBaHHOro B3aMMOOENCTBUS MeXOY Mbl-
LWEeYHbIMKW rpynnaMu, y4acTByloLMMK B paboTe.

Hanbonbliee 4mcno OMI ¢ npusHakamu
yTOMAEHNA (HanU4MeM rUNEPCUHXPOHHbIX MO-
TEHUManoB) 3adUKCMPOBAHO MNPW MPOXOoXae-
HUM nepBoro (B obeux rpynnax) M BTOPOro
(y HETPEHMPOBAHHbLIX NtOAEN) TEeCTOBOro 3aaa-
HWS, MPUYEM K HEeTBEPTOMY 3a4aHMI0 UX KONuYe-
CTBO yMeHblUaeTcs. B 4yeTBepTOM ynparkHeHUn
y BCEX UCCNeayemMblx NnpeobnagaT MHOrogas-
Hble OMI, a paboTta MbillL Hanbonee CUHXPOH-
Ha (ocobeHHO B rpynne cnopTCMeHOB). [lpu
3TOM B 06eunx rpynnax (y HeTPEHUPOBAaHHbIX Mto-
nen — B 60MbLIEN, Y CNOPTCMEHOB — B MEHbLLIEN
CTENeHn) K YeTBEPTOMY 3adaHuntio HabnoagaeTcs
yBENNYEHWE PA3HULbI MEXAY 3TANOHHbBIM 1 BOC-
NPOU3BEOEHHbIM 3HAYEHUAMK (pUC. 2), a TakxKe
CHWKEHME CpefHen ONnTenbHOCTU BOCMPOU3-
BeOEHNA yCUnns.

MO>XHO MPeanoNoXNTb, YTO TMNEPCUHXPOH-
Hble MOTEHLUMaNbl BOSHMKAKOT NPU HANPAXKEeHHOM
paboTe B pe3ynbrare CyMmauuu noTeHuuanos
nencTemsa  GONbLIOIO KOAIWMYEecTBa CUHXPOHM-
31MPOBAHHbIX OBUraTtenbHbIX eanHul. A paboTa
MbILLL, C HEOOMbBLLOW Harpy3kom cConpoBOXada-
eTCs PEedKoM Y4acTOTOW HEPBHbIX WMMYbCOB
1 BOBNEYEHNEM HEDOOMLLLOrO Y1cna apuratenb-
HbIX €eOnHUL, B pe3ynbTaTe 4ero PerncTtpupy-
toTca MHorodasHele OMI™ [4]. Takum obpasom,
no Mepe HaKoMmeHnsa ycTanoctu nccnegyemole
NMpoao/HKanM nokasbiBaTb XOPOLLNIA 3TanOHHbIN
peaynbTaT, O4HaKo BOCNPOU3BECTU ero 1M ObINo
V>KE CNOXKHee.

BbiBopgbl. [1ony4eHHble pesynbTaTbl CBU-
OETENbCTBYIOT, YTO BaXXHbIM (aKTOPOM pas-

BUTKS KOOPAMHaUUK aBNaeTcs dhopmupoBaHme
CMocoOHOCTN A03MPOBaTh MbILLEYHbIE YCUNNA
W pacnpepenatb Harpysky Mexay Mbilluamm
MPW  BbIMOMTHEHNU  CITOXXHO-KOOPANHALNOHHbBIX
OENCTBUIN. DTO CONPOBOXAAETCA MHOMOda3Ho-
CTbto OMI™ U CUHXPOHHBIM AOCTVMIXKEHUEM TMUKO-
BbIX 3HAYEHUM aMNINTYOHbIX M HACTOTHbIX Napa-
mMeTpoB OMI.

CHWXeHMne TOYHOCTM BOCMPOU3BEOEHUS Te-
CTOBOIO YCUIUA MPW BbINOTHEHUN YNPaXXKHEHNA
Ha MNOABWMXXHOW NnaTdopMe COMpPOBOXAAETCH
yBENNYEHNEM YMcna MHorogasHblx Ml 1 cHU-
XeHuem ducna OMIT ¢ Hanr4mMem BbiICOKOaMMnNu-
TYOHbIX TUMEPCUHXPOHHbLIX MOTEHLNANOB.
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