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CilHCOK COKPA~EHHH 

AT<l> - aAeHo3HHTJ)IHpocq>0pHrui KHcnoTa 

BMO - BbI3BaHHbIH MOTOpHbIH oTBeT 

,n;E - ABlffaTenbHasI eAHHHU,a 

1'IBM - MaKCHMaJII>HbIH Bpa:maTeJU,HI>IH MoMeHT 

MTI - ~oToHeiipoHHI>Iii nyn 

MTIC - MaKcHManhHIDI npoH3BOJibHasI cHJia 

MC - MarHHTHrur CTHMYJUIUIDr 

PHK - p:a6oeyKJieHHOBruI. KHcrroTa 

CIT - coMaToTponHI>IH ropMOH 

T-TecrrI>I 

l(H:C - ueHTpanhHaJI HepBHaJI cHcTeMa 

3:Mf' - 3rreKTJ)OMHorpaMMa 

3MC - 3JieKTpOMHOCTRMYIDIUIDI 

3C - :meKrpH1:IecKrur CTHMYIDIUHJI 

GM - RKpOHO)l(HaJI MI>Imu;a 

SOL- KaM6arroBHAHruI Mb1mua 

TA - nepeAHIDI 6om,me6epu;oBaJI MI>IIIIUa 
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BBE~HHE 

AirryaJihHOCTh HCCJIC,U:OBaHHSI. CHJIOBble B03M0)KH0CTH qeJI0BeKa 

II03BOJUIIOT OKa3bIBaTJ, ~eJJeHanpaaIIeHHOe BJIIUIHHe Ha OKpy)KaJOIIzylO cpe,n;y H 

o6ecrreqHBaTI, a.r(anTaI(1no opraHH3Ma qenoBeKa K pa:mFNHbIM ycnoBHHM ero 

)KH3He.r(eHTeJThHOCTM Ha BCeX :nanax IlOCTHaTaJibHOrO OHToreHe3a (A.H. 

Bopo61,ea, 1989; M.L. Foss, S.J. Keteyian, 2008; A.B. CaMcoHoBa, 2011; A.A. 

1IenHOKOB, 2014). Oco6o BIDKH0e 3HaqeHHe CHJI0Bbie B03M0)KH0CTH HMeI0T B 

cnopTHBHOH ,n;e~ITeJII:.H0CTH, TaK KaK pe3yJII:.TaTT:,I B PHAe BH.r(0B cnopTa BO MH0r0M 
' 

onpe.r(eJUilOTCH CHJI0BI:.IMH cnoco6HOCT.SIMH cnopTCMeH0B (B.M. 3aI(FIOpCKHH, 

2009; A.H. He1'pe6a FI ,n;p., 2011 ). 

K HacTo~IQeMY BpeMeHH HaKonneH 06u1apm,1ii 3KcnepHMeHTam,HbIH 

MaTepmm 06 3cpcpeKTHBHOCTII pa3JIHllHbIX MeT0.r(0B H TI0,ro(0)];0B K pa3BHTHIO 

c:0.noBbIX crroco6HocTeil: qerroBeKa (E.C. llleHKMaH H AP,, 2006; M.H. Stone et al., 

2007; B.E. qypcHHOB, 2011; OJI. BHHorpa,n;oBa H .n:p., 2014). HMeIOTCSI cBe.r(eHIDI 

0 q_JH3HonornqecKHX MexaHH3Max, Jie)Ka~ B OCHOBe pa3BHTIDI CHJibl CKeneTHbIX 

Ml>IIIII( (R.M. Enoka, 1988; IO.B. KopHrHHa, 2003; P.M. I'opo.n;HHqeB, 2005; J. 

Gondin et al., 2014). 

l(eJibIH pSI,n; HCCJie,n;oBaHHH cneI(HaJIHCT0B Il0CB.SIID;eH pa3pa6oTKe 

Herpa,n;HI(HOHHI:.IX MeTO,II;OB IIOBI:,IIIIemur CHJIOBbIX B03MO)KHOCTeH qeJIOBeKa (M.II. 

PaToB, 1979; B.r. <l>e,n;oToBa, 2010; G. Attene et al., 2014), cpe,n;H K0Top1,1x 

Han6orree BcecropoHHe 0ITHCaH:&I MeT0.r(:HqeCKHe Il0,II;X0,ll.bl K pa3BHTHIO CHJlbl 

CKeneTHI:,IX MbIIIIll; nocpe.r(CTBOM HX 3ne:ccrpOCTHM)'JUII(HH B COCTO.SIHHH IIOKO.SI H 

IIpH Herrocpe,n.cTBeHH0M BI:.III0JIHeH.HH MbIIIIeqHo:a pa6on,I (.JI.M. KoI(, 1971; r.<1.>. 
KonecHHKOB, 1977; A.A. HHKonaeB, 1999; J. Gondin et al., 2005). 

3neKTpOCTHMYJISII(HOHHIDI rpeHHp0BKa MbIIIIeqHOH CHJibl HMeeT HeK0T0pbie 

.... ...,J[]..l'.L'1, CBJI3aHHbie c no.srnrreHHeM 6oneBbIX onzym;eHHH H .r(HCKOMcpopTa, 

: t31:tKC>Hc,w1"e"'•n...... BbI3bIBaeMbIX B03,U.eHCTBHeM 3JieKrpHqecKoro pa3,U.paJKeHH.SI. TaKHe 

LUMENIS EX1029 
Page 4



5 

He,n;ocTaTKH He CBOHCTBeHHI,I BblCOKOHHTeHCHBHOH MarHHTHOH CTHMYIDII(HH, 

KOTOpaH no MeXaHH3MY B036y)K,n;eHH.H MI,ImeqHI,IX H Hepmn,ix KJieTOK aHaJior.aqHa 

3JieKTpHqecKOH CTHMYJI.Hll;I1H. B CB5I3M C 3THM 6blJIM npoBe,n;eHbl :accne,n;oBaHH.sI no 

H3yqemno BJIHHHHH CMCTeMaTHlieCKOH MarHHTHOH CTHMYJI.SII(HH CKeJieTHbIX Mblllil( 

B COCTO.HHHH nOKO.SI Ha npO.SIBJieHHe CHJIOBbIX cnoco6HOCTeH y 3,D;OpOBbIX MOJIO,z:(hlX 

mo,n;e:ii (P.M. ropo,n;HlftieB H ,n;p., 2007), KOTOpbie noKa3aJIH 3cpq>eKTHBHOCTb 

MarHHTHOCTHMYIDIIl;IiOHHOH 1-peHHpOBKH Ha cmry CKeJieTHblX Mbillil(. IlpH TaKOH 

TpeHHpOBKe Heo6xo,D;MMO B03,n;eiicTBOBaTb Ha Mblllil(y oqeHb MOIUHblMH 

CTHMYJiaMM, HO TeXHHqecKHe B03MO)KHOCTH ,D;IDKe HOBeHIIlHX MarHHTHblX 

CTHMYJIHTOpOB crroco6Hbl reHepHpoBaTb TOJihKO onpe,n;erreHHoe qHCJIO 

HHTeHCHBHbIX CTHM)'JIOB. C yqeTOM 3TOro o6c:ro.HTeJibCTBa H a.HaJIH3a CBe,n;eHHH 

JIHTepazypbI npe,D;CTaBJI.HJIOCb onpaB,n;aHHblM H3yqHTh B03MO)KHOCTH H3MeHeHIDI 

CMJIOBI>IX crroco6HOCTe:ii MbilliU nocpe,n;CTBOM 6onee cna6oro no HHTeHCHBHOCTH 

MarHHTHoro B03,n;eii:cTBIDI Ha MblIIII(bI-aroHHCThl ,D;BH)KeHH.SI B npouecce ero 

Henocpe,D;CTBeHHOrO BbIIlOJIHemra. 

Oo'beKT HCCJIC)lOBaHUH - MexaHH3Mbl Bml.SIHIDI MarHHTHOH CTHM)'IDII.J;HH 

MbIIIIU Ha HX q>yHKl(HOHaJibHbie CBOHCTBa. 

Ilpe,nMeT UCCJIC)lOBaHHSI - ,D;HHaMHKa CHJIOBMX B03MO)KHOCTeii MbIIIIU npH 

Bo3,n;eii:cTBHH MarHHTHOH CTHMYJIHUHH. 

runoTe3a - npe,nnonaranocb, qTo pHTMiftiecKIDI MarHHTHruI CTHM)'JI.HUIDI 

MbIIIIU, Bbl3bIBaIOIIJ;ruI aKTHBaumo ,nonoJIHHTeJibHbIX ABHraTeJII,HbIX e,nHHHI(, 6y,neT 

cnoco6cTBOBaTb pa3BHTHIO MbimeqHQH CHJibI. 

D;eJib pa60Tbl 3aKJiroqan:acb B H3yqeHHH B03MO:>KHOCTeH TIOBbillieHIDI 

MbIIIletJHOH CHJibI rrocpe,n;CTBOM pHTMlfC{eCKOH MafHHTHOH CTHM)'IDIIJ,HH MbIIIIIJ, Ha 

HX npoH3BOJ1bHOro COKpameHIDI. 

3a)la"IH HCCJIC)lOBaHHH: 

BbI5IBHTb oco6eHHOCTH pecpneKTOpHbIX MhIUietJHbIX OTBeTOB, 

111.il:►13:E,IBa.eMblX HaHOCHMOH Ha nepHq>epH11eCKHH HepB O,D;HOKpaTHOH MarHHTHOH 

•• , •. ...., ... ...,i. pa3JIHqHo:ii HHTeHCHBHOCTH. 
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2. JifayqHTb BJIIDIHHe pHTMHlieCKOH MamHTHOH CTHM)'JI51I.J;HH MblillU, 

pa3nHqarom;eHC51 no qacT0Te H HHTeHCHBH0CTH CTHMYJI0B, Ha CHJI0Bble Mblllle'lJHble 

cnoco6HocTH. 

3. Orrpe,n;enHTb oco6eHHOCTH H3MeHeHHH MbimeqHoii CHJihI npH 

B03,D;eHCTBHH MarHHTHOH H 3JieKTpH'lJeCKOH CTHM)'IDIUHH C ueJibIO pa3pa6oTKH 

0ilTHMaJibH0f0 pe)I(HMa MarHHTH0CTHM)'JIHI.J;HOHHOH Tpe~Hp0BKH ,D;JIH pa3BHTIDI 

CHJI0BblX cnoco6HOCTeH MhIIIIU roneHH. 

4. Hccne,n;oaaTh H3MeHeHHe cHnoB.&rx cnoco6HocTeii qerroaeKa no,n; 

BJIIDIHHeM eypca pHTMHlieCKOH MarHHTHOH CTHM)'IDIUHH, HaHOCHMOH Ha Ml>IIIII.I;bl 

Henocpe,D;CTBeHH0 B xo,n;e HX C0KpameHHjl. 

HayquaH HOBH3Ha. B pa6oTe nonyqeHbl H0BF.,Ie cse,n;emra 06 H3MeHeHHH 

peq_>JieKTOpHOH B036y,n;HMOCTH MOTOHeiipOHOB CilHHHoro M03ra npH yBeJIHtieHHH 

HHTeHCHBH0CTH O,D;HOKpaTHOH MarHHTHOH CTHM)'AAUHH nepmpepH1ieCKOfO HepBa. 

IloKa3aHO, qTQ MaKCHManhHbie peqmeKTOpHble MbillleqHI,Ie 0TBeTbI, BhI3bIBaeMbie 

BbIC0K0HHTeHCHBHbIM MarHHTHbIM B03,D;eHCTBHeM, ,D;0CTHfaIOTCjl npH MeHbIIIeM 

npeBI,rmeHHH nopora, qeM B c.nyqae HCil0Jib30BaHlijl 3JieKT_PHqeCKOH CTHM)'AAUHH 

nepmpepH'lleCKOfO HepBa. B:wrnneHO MeHbrnee ysenHlieHHe CHil0B0f0 

BpaII(aTeJII,H0f0 M0MeHTa npH Il0BbillleHHH qacT0Tbl H HHTeHCHBH0CTH 

pHTMHqeCK0f0 MarHHTH0f0 B03,[(eHCTBIDI Ha Mbllll[(bl, qeM npH 3JieKTpH1ieCK0M 

pa.3,n;pIDKeHHH H a TO )Ke apeMjl 0TCJTCTBHe 6oneBI,IX H ,D;HCKOM<pOpTHbIX 

ouzym;eHHH B ycn0BH.SIX HaHeceHIDI MarHHTHbIX CTHM)'JI0B. BnepBbie ycTaH0BJieHo, 

tfT0 IDITHa)];[(anI,n;HeBHbIH I<ypC MafHHTHOH CTIIM)'IDI[(HH CKeneTHbIX MhIIIIU, 

ocymecTBAAeMOM Ha q>oHe HX np0H3B0ilbH0ro C0KpaII.J;eHHjl, Il0BbIIUaeT CHJI0Bbie 

.. cnoco6HOCTH MbIIIIU, 0TpIDKaIOIUMeCH B npHp0cTe MaKCHMa.JibH0f0 CHJI0B0f0 

; )l3parr(aTeJibH0f0 M0MeHTa H yBeJIH'lJeHHH M0II.J;H0CTH HHCX0MJIII.ero ,n;pai1:Ba Ha 

CilHHH0f0 M03ra. Onpe,n;eneHbl 3aK0H0MepHbie H3MeHeHIDI 
y,,,-; 

1?:U~paMeTpOB 3JieKTpH"tJeCKOH aKTHBH0CTH MI:,IIIIU:, Ile)I(a!I~l'.le B 0CH0Be Il0BbIIIIeHH51 

' HJII>!HX C0KpaII(eHIDI B pe3yJibTaTe MarHHTHOCTHMyIDIUHOHHOM T_PeHHp0BKH. 

\ TeopeTHqecKaH 3HaqHMOCTb. Ilony-qeHHbie B pa6oTe ,n;aHH:&Ie pacmHpSIIOT 

¢M~HHhie npe,n;cTaBJieHHH 0 MexaHH3MaX BilIDIHIDI BhIC0K0HHTeHCHBH0f0 
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MarIDITHOro B03,ll.eHCTBJ:rn Ha opraHH3M qenoBeKa. CBe,ll.eHH.SI O ITOBbiilleHHH 

CHJlOBbIX crroco6HOCTeH rrocpe,l(CTBOM MarHHTHOCTHM)'JUIIJ,HOHHOH 'rpeHHpOBKH 

M:blillll, HMeIOT 3HaqeHHe ,ll.IDI pa3BHTIDI TeopeTHqecKHX npe,ll.cTaBJieHHH O 

cpaKTOpax, orrpe;::i;eIDIIOJI(HX 3<pcpeKTHBHOCTb pa3JIHqHI,IX no npHpO,l(e BHeillHHX 

CTHMYIDIIJ,HOHHblX B03,D.eHCTBHH Ha HepBHO-Mbiillel.JHblll armapaT lfeJloBeKa. 

IlpaKTnqecKaH 3HaqHMOCTL. Pa3pa6oTaHHbIH MeTO)].HqeCKHH IlO)];XO)]. 

IIOBbIIIIeHHJI MblmeqHoH CHJibI nocpe)].CTBOM MaIBHTHOCTHM)'IDIIJ,HOHHOH 

TJ)eHHpOBKH MbII.Im )].OilOJIIDieT cneKTp HeTpa,n;HIJ,HOHHbIX MeTO)].HK )].JUI pa3BHTIDI 

,ll.BHraTeJII,HbIX cnoco6HOCTeii qeJIOBeKa. MarHHTHasI CTHMYJUIIJ,IDI Mblillll, MO)KeT 

6bITb HCTIOJib30BaHa B KJIHHJiqeCKOH npaKTHKe npH pea6HJIHTaIJ,HOHHOM 

BOCCTaHOBneHHH )];BHraTem,HbIX cpyHKIJ,HH naIJ,HeHTOB nocne ' TIOBpe.iK,Zl;eHIDI H 

3a6oneBaHHH CilHHHOro M03ra H CKeJieTH&IX MbIIIIIJ,. TionyqeHH:&Ie ,JJ;aHHbie 06 

H3MeHeHHH peqmeKTOpHI,IX MbIIIIeqHbIX OTBeTOB li CHJIOBOfO Bpam;aTeJibHOro 

MOMeHTa rrpH )'BeJIH1IeHHH CHJlbl H qacTOTbl MarHlffHOH H 3JieKTpH1IeCKOH 

CTHMYIDIIJ,HH nepmpepHt.JeCKOro HepBa H .CaMIDC MbIII.lll; MO)KHO npRMeH.SITb npH 

MO,U.eJIHpOBaHHH HanpaBJieHHOro B03)].eHCTBIDI CHJIOBI,IX 'IpeHHpOBOl.JHbIX 

rrporpaMM Ha q>yHKIJ,HOHam,Hoe COCTOHHHe Mbllliel.JHOro arrnapaTa crropTCMeHOB. 

OcHOBHble Il0JI0aceHHH, BbIH0CHMbie Ha 3am,u-ry: · 

1. IlocTaICTHBaIJ,HOHHbIH scpcpeKT, Bbl3bIBaeMbIH IDITHa,n;IJ,aTli,U.HeBHOH 

MarHHTHOCTHMYIDIIJ,HOHHOH 'IpeHHpOBKOH, coxpaIDieTC.SI )].O TPHHa,n;IJ,aTH cyToK, 

l!TO OTpa)KaeTC.51 B ITOBbiilleHHOM ypOBHe KaK M:&IIIIel.lHOH CHJlbI, Ta.K H napaMeTµOB 

3Jie:rcrpHqecKOH aKTHBHOCTH MbiillIJ,-arOHHCTOB B rrpon:ecce peanH3aD;HH 

•• MaKCHMaJibHOfO ycHmrn. 

2. YBeJIHl!eHHe MbIIIIeqHQH CHJil,l TIO)]. BilH.SIHHeM 

?;/, ~arHHTHOCTMMYIDIUHOHHOH TpeHHp0BKM Mbllllll, conp0B0)l()].aeTCSI H3MeHeHHeM 

B036y,rr.HMOCTH MOTOHeMpOHHbIX nynoB, o6ecrret.JHBaIOIIJ,HX 

moJIHeHHe ,U.BHraTem,Horo .n.eiicTBH.51. 

MaKCHMaJibHasI aMrrnH-ry.n.a pecpneKTOpHbIX MbillleqHI,IX OTBeTOB, 

MarHHTHOH CTHM)'lliiD;HeH H 3IleKTpliqecKHM 

I 
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CBH,ll;eTeJTbCTByeT O npHMepHO O,UHHaKOBOM KOJIH1leCTBe 

acpcpepeHTHbIX H 3cpcpepeHTHE,IX HepBHbIX BOJIOKOH npH 

8KTHBHpyeMbIX 

o6oHX BH,n;ax 

CTHMYJIHUHOHHOro B03,Ue:ilcTBHH. 

Anpo6anm1 pa60Tbl. ITo MaTepHaJiaM ,UHCCepTaUHH ony6JIHKOB8HO 9 

rre'l!aTHbIX pa6oT, B TOM 1IHCJie 2 CT8TbH .B )K)'pHa.nax, BX0,n:HIIJ;HX B nepe'l!eHb 

Be,IzyrrzyIX peueH3HpyeMbIX H8Y'l!HbIX )K)'pHaJIOB H H3,U8HHH, peKOMeH,UOB8HHbIX 

BAK MHHHCTepCTBa o6pa3oBaHHH H Ha)'KH PoccHHCKOH cl>e,uepau;HH. Pe3yJibTaTbI 

Hccne,noBaHHH ,n;oJI0)KeHbI H o6cyJK,U;eHbI Ha: VII H VIII . BcepoccH:acKoM c 

Me)K,zzyHapO,UHbIM y-qacTHeM lllKone-KOH<pepeHUHH no cpH3HOJIOrHH MbIIIIIJ; H 

Mblillel!HOM ,neHTeJibHOCTH «HoBbie IlO,UXO,Ubl K H3yqeHHIO KJiaCCH'lleCKHX 

npo6neM» (MocKBa, 2013, 2015); BcepoccHMCKOM Hay-q1w-npaKTH1IeCKOM 

KOHcpepeHI.J;HH «MHHoBaUHOHH:&Ie TeXH0JI0rMH Il0BbiilleHIDI cnopTHBHOM 

pa60Tocnoco6HocTH» (Bem-IKHe J1)'KH, 2013); XXII c'be3,ne <pH3HonorHqecKoro 

o6mecTBa HM. H.IT. IlaBJIOBa (Bonrorpa,u, 2013 ); V PoccHMCKOM c 

y-qaCTHeM KOHcpepeHI.J;HH «YnpaBJieHHe ,UBH)KeHHeM» 

Pe3yJI:&T8Tbl HCCJie,UOB8HHH H MeTO,UHKa ou;eHKH CHJIOBbIX B03MO)KHOCTeH 

MarHHTHOM CTHMYJIHI.J;HeM MblllU BHe,upem.1 H npHMeHHIOTCH B cnopTHBHO­

K0MITJieKce «Orpeneu;» 000 «ra3npoM TJ)aHcra3 CaHKT-

IIeTep6ypr» IlcKOBCKOe JIIIYM:r, MYHHUHilaJibH0M aBT0H0MH0M 

.. p6pa30BaTeJII>HOM y-qpe)K,UeHHe ,U0il0JIHHTeJI:&H0ro o6pa30BaHID.£ ,neTeii «,I(eTCKO­

!( 1:<'H(?llleCKaH cnopTHBHaH IIIK0Jia N2 2 «3Kcnpecc». 

C-rpyKcypa H 06'beM AHCcepTanuu. ,I(HccepTaI.J;IDI, o6'beMOM 115 CTpaHHU 

i~aTHoro TeKCTa, C0CT0HT H3 BBe,UeHHH H 5 rnaB, BKJIIO"'iaIOIIJ;HX o63op 

0ilHCaHHe MeT0,U0B HCCJie,UoBaHHH, H3JI0)KeHHe rrorryqeHHbIX 

, ? . co6CTBeHHbIX HCCJie,noBaHHM H HX o6cy)K,1leHHe, BbIB0,U0B, 
,<-,_I;,,'';;< 

'~ecKHX peKoMeH,naUHH, CilHCKa JIHTepazypbI H ,UByx aKT0B BHe,npeHHH. 

c9,n;ep)KHT 13 pHC)'HK0B H 12 Ta6JIHU, EH6JIHorpa<pHH BKJII01IaeT 196 

HCT0'l!HHK0B (107 0TeqecTBeHHbIX, 89 HHOCTpaHHbIX). 
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r JIABA 1. Oli30P JlllTEP ATYPbl 

1.1. 06maH xapaKrepHCTHKa MbIIDCCIHOii CHJlbl 

CHJIOBhie B03MO)KHOCTH qenoBeKa HMeIOT cymecTBeHHOe 3HaqeHHe B ero 

Il0Bce.n;HeBHOli H TPY,ll;0B0M .n;e.sITeJibH0CTH. Oco6o Ba)KeH ypoBeHh pa3BHTIDI 

CHnOBblX B03MO)KHOCTeii ,r(mI )];OCTH)KeHH.sI BbICOKHX pe3yJibTaTOB BO MHOrHX 

BH,n;ax cnopTa (IO.B. BepxoniaHc~Hii, 1993; B.H. IlnaToH9B, 2004; A.A. 

Bacm1eHKO, 2006). Ilo.n; CHJIOM IT0HHMaeTC.sI cnoco6HOCTh tJeJioBeKa npeo,r(0JieBaTI, 

BHelllHee conpOTHBITeHHe HJIH npoTHBO,r(eHCTBOBaTb eMy 3a CtJeT aKTHBHOCTH 

MhllllI( (B.M. 3au;HopcKHH, 2009). B <pH3HonorHH pa3JIH1IaIOT a6comoTHYJO H 

0TH0CHTeJII>H)'lO MhillletIH)'lO cHrry (P.V. Komi, 1986; C.IO. EepmHu;KHH, 2005). 

A6cOJIIOTHOH CHITOH Ha3bIBaIOT 0TH0llleHHe MaKCHManhHOH MbillletIHOH CHJibI K 

<pH3HonorHtiecKOMY nonepetiHHKY Mhillll.J;bI (ITJioma,n;H nonepe'lrnoro pa3pe3a acex 

Mbillle'tJHhIX BOITOKOH). lliMep.sieTC.sI 0Ha B HbIOT0Hax HITH KHJiorpaMMax CHITbI Ha 1 

C¥2 (H/cM2 HITH KrlcM2). 0THOllleHHe MaKCHManhHOH MhimeqHoH CHITbl K ee 

a:HaT0MH'tJeCK0MY norrepeqHHKY - T0rrmHHe B u;enoM, onpe,nen.sieMOH qHcIT0M H 
:'\>",,',•<,' 

; '"':\:-,-'.,, ·'<, - V -

. •.·.•·.· TOJII.UHHOH OT.!(eJibHbIX MbillietIHbIX BOJIOKOH, Ha3bIBaeTC.sI OTHOCHTeJihHOH CHJIOH. 
-.\:,, :/- ',,z_,,,,,i,, '", 

;>i;~'.,.<oHa H3Mep.sieTC.sI B Tex )Ke e,r(HHHI(aX. IlpH cpaBHeHHH CHJIOBbIX B03MO)KHOCTeH 

\f·i::(::,f hid,n;eii pa3Horo Beca o6bitIHO pacCtIHTblBaIOT BeJIHqHHY CHITbI, npHXo,n;.simeiic.si Ha 

Kr co6cTBeHHoro aeca (B.B. Ky3Heuoa, 1975; IO.B .. Kop.sirHHa, 2003; A.H. 

)'H)KHH, 2007; P.H. ,D;opoxoB H ,r(p., 2009). 

> J3 ecTeCTBeHHOli ,n;e.si:TeJibHOCTH opraHH3Ma CHJia npOHBJIHeTCH npH 

THrrax MbillietIHhlX COKpameHHli: H30Me'fl)ff'tieCKOM, 

qecKOM, 3KCI(eHTpHtieCKOM H H30KHHeTH'tJeCKOM (H.Il. AHHCHMOBa, 

.IQ. Epaaa.H, 1985; T.Jl. HeMHpoBcKrur, 2003; H.M. Tap6eeBa, 2013). 
•.'.>~>.•· 

IiqecKoe - 3TO COKpameHHe Mblllil(bl, rrpH KOTopoM OHa pa3BHBaeT 
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ycHJUie 6e3 H3MeHeIDUI CBOeii MHHbI. KoHIJ;eHT!)HlieCKOe C0I<pam.eHHe 

ocym.ecTBJUleTC.SI rrpH yKopoqeHHH ,[(JIHHbl MbIIIIIJ;bI, Kor.n;a BHeIIIHIDI Harpy3Ka 

Mem,IIIe Harrp.SI:>KeHH.SI MbIIIIIJ;bl. 3Kcu;eH-rpHqecKoe corq,a:w;eHHe rrp0HCX0)J.HT B TOM 

cnyqae, ecnH BHenuurn Harpy3Ka 6onhIIIe pa3BHBaeMoro MbilllUeii ycHJIHH, a caMa 

Mb!IIIUa y.n;miH.SieTCSl. IlpH TaK0M THile MF,IIIIeqHoro C0Kpalll;eHHH pa3BHBaeTCSI 

HaH6onee 3HaT.JHTeJII,HWI CHJJa B cpaBHeHHH C .n;pyrHMH THilaMH MbIIIIeqHoro 

C0Kpam.emuI. lliOKHHeTH'LJeCKOCKOe - 3T0 C0KpaI.IJ,eHHe MblillUbf 06ecrre1IHBaIOI1I,ee 

H3MeHeHHe cycTaBHOro yrna C IlOCTO.sIHHOH CKOpOCTblO rrpH KOMileHCaIJ;HH 

MeIDDOm.ero Hanp.Sl:>KeHlUI MbllIIU nocpe.n;CTB0M peryJUIIJ;HH BHemHero 

conpOTHBJieHIDI. CoKpaIIJ,eHHe TaKoro THna ,D;OCTHfaeTC51 TOJibKO npH IIOMOI.IJ.H 

cneIJ;HanbHbIX ,n;HHaM0MeTJ)H1IecKHX yc'fl)OHCTB. ,[(Jrn o6ecneqeHHSI nocTOSIHHOH 

CKOpOCTH nepeMeI1I,eHHH BHeIIlH.S151 Harpy3Ka B03pacTaeT B Tex cycTaBHbIX yrnax, 

r.n;e MbIIIIIJ;a M0)KeT pa3BHBaTb 3Ha1rnTeJibH0e Hanp.Sl:>KeHHe H, Hao6opoT, Harpy3Ka 

)'MeHbmaeTC.SI npH Tex yrnax, B K0T0pbIX, Ml>IIIII(a pa3BHBaeT MeHbmee ycHJIHe 

(A.A. CeypBH'Aac, 1988; .P.M. ropo'AHHqeB, 2005; C.A. MoHceeB, 2010). 

Onpe,n;eJieHHe Mbiille'LJHOH CHJihI y qenoBeKa ocyI1J;ecTBJI.S1eTcx B npouecce 

ero rrpOH3BOJIE,HOro ycHJIHSI, CTI)eMneHHSI MaKCHMaJlE,HO COKpaTHTE, HCcne,n;yeMbie 

MbIIIIIJ;oI (IO.H. rpHIIIHHa, 2012). B 3T0M cnyqae pa3mrnaeTc.SI MaKCHManbHWI 

npoH3BOJibHaSI cHna (MIIC). IlpH paccMoTJ)eHHM CHJI0Bhrx. B03MO)KHOcTeii KaK 

; )J.BHraTeJibH0ro KaqecTBa qeJI0BeKa npHH.SIT0 BbJ'AeJUIT& cne.zzyroIIJ;He BH)J.bl CHJlbI: 

........... 'co6CTBeHHO-CHJIOBbie crroco6HOCTH H CK0p0CTH0-CHJI0Bbie cnoco6HOCTH (B.M 
"'->/- ,;,:_>,'{,-:;''/-·,::· ' 

/ :\;~a,rmopCKHH, 1970). Co6CTBeHHO-CHJIOBble cnoco6HOCTH npmIBJI.SIIOTC.SI IIpH 

,;8$,aTaqecKHX ycHrrHSIX a Me,n;rreHHhIX ,n;BH:>KeHH.SIX (B.H. IlnaToHoB, 2004). Ilo,n; 

j~!)<>yTHO-CHJIOBF,IMH cnoco6HoCnlMH II0HHMaeTC.SI yMeHHe qerroBeKa pa3BHTb 

C.ffMaJII>Hoe ycmme B KpaTqaiimHH npoMe:>KyT0K BpeMeHH ()::(.B. IlonoB H ,ll;p., 

J). QHK M0ryT 6oITF, ,ll;0CTHrHyT.&I 3a C'LJeT yBeJmqeHH.SI CHJIF,I HJIH CK0p0CTH 

¼~HID! MbIIIIU, HJIH o6oHX K0MII0HeHT0B. O6bNHO HaH6om,IIIHH npHp0CT 

~f'l'H ,D;OCTHraeTC.sl 3a cqeT yBeJIHqeHH.SI MblllleqHQM CHJIF,I. Pa3HOBM)J.HOCTF,IO 

);>§,:eii .SIBJISllOTC.SI «B3pbIBHa.SI cmrn» (B. Po,n;HoHoB; 1966; A.B. cl>arreeB, 

TepMHH0M o6o3HaqruoT cnoco6HOCTb ,D;0CTHraTb MaKCHM)'Ma 
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rrp05IBJUieMOM CHJIE,I no xo,uy ,n:BH:>I<eHHM B B03M0)I(HO MeHbIIIee Bpewr. IlpH 

I1p05IBJieHHH . B3pbIBHOH CHJibI Ba)I(Ha He CT0JlbK0 Bem-rqHHa CHJlbI, CKOJlnK0 ee 

HapaCTaHHe BO BpeMeHH, T.e. rpa,n:HeHT CHJIJ:,I. Pe3JJihTaTHBHOCTI, BbIIl0JIHeHIDI 

CKOpOCTHO-CHJIOBbIX yrrpa)I(HeHHM TeM BbIIIIe, qeM MeHbIIIe ,n:JIHTeJII,HOCTb 

HapacTaHIDI CHJibI .n:o ee MaKcHManbHoro 3Haqemffi. B Ka1rncTae crreum}mqecKoro 

cpaKTopa HeKOTOpbIX CKOpOCTHO-CHJIOBbIX cnoco6HOCTeir cnopTcMeHa BbI)];e.JUllOT 

peaKTHBHbie CBOMCTBa MbllllU. OHM np0HBJUIIOTC.8: B ,D;BH)I(eHIDIX, BKJIJ0qa10~x 

MrHoBeHHoe nepeKJIIOqeHHe OT ycTJilaIO:rn;ero K npeo;:i;oneBaIO:rn;eMy pe)I(HMJ 

pa6oTbI MbIIDU, H xapaKTepH3)'IOTCH TeM, 'ITO BeJIH'IHHa npeo;:i;oneBaIOIIJ;HX yc:mIHM 

cy:rn;ecTBeHHO B03pacTaeT no,n; BJIH.HHHeM npe;:i;BapHTeJibHOro 61,JCTJ)Oro, 

' 
«rrpHHY,D;HTeJII,HOro» paCT.SffHBaHH.sI pa60TaIOIIJ;HX Mhlllill 3a cqeT KHHeTHqecKOM 

3HeprHH nepeMe:rn;aro:rn;eiicx Macc1,1 (E.A. IllHpKoBeu, 2003 ). 

MaKCHMaJI:&Hax rrpoH3BOJihHaH CHJia 3aBHCHT OT MblIIIeqHI:,IX 

(rrepHcpepH1IeCKHX) H KOOp,n:HHauHOHHbIX (ueHTJ)aJibHO-HepBHbIX <paKTOpOB) (.51.M. 

Kou, 1986). K MbIIIIetIHI,IM (nepHcpepffqeCKHM) cpaKTOpaM, onpe;:i;emIIOIIJ;HM 

npOH3BOJlbHO pa3BHBaeMyro MaKCHMaJIF,H)'IO CHJIY OTHOC.HTCH cne.n:yromHe: 1) 

;ourna Mbllllll;, IlOCKOJibKY ycHnHe MbIIIII.J;bI 38BHCHT OT ee )];JIHHbI; 2) ycnoBHH 

· ;:i;eHCTBIDI MhIIIIeqHoii THfH - rrneqo pb1qara ;:i;eiiCTBH.sI MbillleqHoii CHJibI H yron 

npHJIO:>I<eHIDI 3TOM CHJibl K KOCTHbIM p:&I11araM; 3) cpH3HOJIOrH1IeCKHM nonepe1IHHK 

C0KpaII(aIOII(HXC.sI Mhllllll,, B CBH3M C TeM, qTQ npH rrpoqHX paBHblX ycJI0BMHX 

pa3BHBaeMax MbilllUeii cHna TeM 6onbllle, tieM 6om,llle ee noi:iepetIHHK; 4) 

'' , C,OOTHOllleHHe 6hICTJ)bIX H Me.n:neHHbIX MbillleqHI,IX BOJIOKOH B COKpa:rn;aIO:rn;HXC.s.[ 

;sJ(?{t~\,U,IIIIlJ,ax, TaK KaK rrpoHBJUieMrur M:E>IllletIHWI cHna TeM 6om,rne, 11eM 6om,rne B 

t,coiq,a:rn;ruo:rn;eiicSI MI>Imu;e 6I>IC'fPbIX BOJIOKOH (P.D. Collnick et al., 1981; E.A. 

i?~l>MHHa, 2012) . 
.. 

. \ .Koop,n:1rnaUHOHHbie (u;eHTJ)aJibHO-HepBHbie) cpaKTOpbl BKJil01IaJOT B ce6.sI 

P,I<ynHOCTb u;eHTJ)aJibHO-HepBfilIX MexaHH3M0B ynpaBneHIDI MbIIIIe1IHbIM 

a: ijTOM: - MexaHH3Mbl K00p.[(HHau,mf 0T,[(eJibHhIX )];BHraTeJibHbIX e~HHHU, GI(E) 

"j~H3ME,I Me:>I<MF,IIIIe1IHOM K00p,D;HHaU,HH. CTJ)yKT)'PHO-<pyHKI.J;HOHaJibHa.H 

~@:HJI HeiipOHaJIF,HI,IX CeTeH roJIOBHOro H CilHHHoro M03ra 06ecrre1IHBaeT 
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B3aHMOCBH3I:, 3THX o60HX MexaHH3MOB. MexaHH3MI:,I KOOp.[(HHaUHH aKTHBHOCTH 

,l(E onpe,n;emnoT KOJIHqecTBO H qacTO'fY HepBHI:,IX HMrryJII:.COB, IlOCT)'Ila:FOI.IJ;HX B 

CKeJieTHI:.Ie MI:,III.TIJ;I:,I OT MOTOHeHpOHOB CilHHHoro M03ra, H TeM Ca.MI:,IM 

o6ecneqHBaIOT rrepexo.u OT cna6:&IX O.I(HHoqHI,IX COKpam;eHHH HX BOJIOKOH K 

MOIIUI:&IM TeTaHWieCKHM. C IlOMOI.IJ;b.fO ,n;aHHbIX MeXaHM3MOB MO)I<:eT .uocnrraThC5I 

MaI<CHMaJII:,HOe 3HaqeHHe npOH3BOJibHO pa3B1rnaeMOH MhIII1eqHoH CHJII:,J. BerrwrHHa 

:rv1IIC OT,[(eJibHOH CKeJieTHOH MbllliIU,I qeJIOBeKa 3aBHCHT OT CHJII,I COKpam;eHIDI 

.n;pyrHX MbllllD;, MaKCHMaJibHWI c1ma KOHKpeTHOH MbllllD;bl pa.3BHBaeTC.sI JIHillb npH 

COBeprneHHOH Me:>KMI:,IIIIeqHoii KOOp,z:t;HHaUHH, o6ecneqHBarom;eii OilTHMaJihHbIH 

Bh16op MhlIIIU: - CHHeprHCTOB, IlOHH)KeHHe aKTHBHOCTH Mhimn; - aHTaroHHCTOB H 

IIOBhillieHHe ycmrnii MhlIIIU, q_JHKCHpyrom;HX COOTBeTCTBYJOI.IJ;He 'cMe:>KHble cycTaBbI 

(IO.C. CannHHCKac, 1990; B.H. IloneHKo, 1994; B.H. KyphICI:., 2004; ,l];.B. 

Me.n;Be,z:t;eB, 2007). 

Cne,zzyeT IlO,[(qepKHYTb, qTo yrrpaBJieHI1e MbIIIU~aMH, Kor.n;a 1'pe6yeTC5I 

IlpOHBHTI, HX MaKCHMaJibHI,Ie npOH3B0JlbHble ycnmDI, HBm[eTCH CJIO)KHOH 3a,[(aqe:a 

,l(IDI n;eHTpaJibHOH HepBHOH CHCTeM:&I. Ilo3TOMY, B 061,ItIHhIX ycnoBIDIX MIIC 

MblIDIJ; MeHbllle B cpaBHeHHH C HX YCHJIH.HMH, pa.3BHBaeMI>IMH B OTBeT Ha 

TeTaHHqecKyro 3JieKTpocTHMYJIHUHID caMHX MbIIIlU, Pa3HHUY Me)l(,zzy MTIC MI:.IIIIU 

H. CHJIOH, Bb13bIBaeMOH :meKpOCTHMynxn;Heii, Ha.3hIBaJOT CHJIOBhIM .n;eq>HUHTOM 

lleM COBepIIIeHHee ueHTpanbHOe ynpaBJieHHe MbIIIIeqHbIM ~!1napaTOM, TeM 

CHJIOBoii ,ueqmn;HT ,n;aHHoH MI>ImeqHoii rpynnr:,1, Bem1qnHa CHJIOBoro 

3aBHCHT OT: IlCHXOJIOrHqecKoro, 3MOUHOHaJibHOro COCTOHHHH 

KOJI~eCTBa O,I(HOBpeMeHHO aKTHBHpyeMbIX MbIUieqHI:,IX rpyrrn; 

' .. neHH COBeprneHCTBa ynpaBJieHmr BOBJieqeHHblMH B pa6ozy MhIIIIUaMH (JI.M. 

,1986; M.H. Stone et al., 2007; D.J. Kidgell et al., 2010). 

IlpH pelileHHH ,L{BHraTeJihHhlX 3a,n;aq, Tpe6yrom;HX npOHBJieHIDI pa3JIH1IHI>IX 

.1mqHHe Mbilliel!HhlX ycHJIHH, HCilOJlh3YIOTCSI TJ)H OCHOBHbIX MexaHH3Ma: 

perymIUIDl KOJIHqecTBa aKTHBHbIX ,n;E; 

peryIDIUHSI l!aCTOTbI HMrryJII>CaUHH MOTOHeiipoHoB; 
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3) CHHXpOHH3au;IDI aKTHBHOCTH OT,D;eJI:bHbIX ,l(E BO BpeMeHH (B.C. 

fypqmHI<eJib, IO.C. JieBHK, 1985; R.M. Enoka, 1988). 

1. KonHqecTBO aKTHBHbIX )'J;BHraTeJihHbIX e,l(HHHI(. ITocKOJibK)' Ka)K,D;aH 

MbIIIIl(a HHHepmrpyeTC.H MHOIBMH MOTOHeHpOHaMH, HMeIOil(HMH pa3HE,Ie noporn 

peKpyTHpoBamu1, H3MeHeHHe q11cna aKTHBHbIX MOTOHeHpOHOB (,[(E) .HBJI&eTCH 

BIDKH&IM cnoco6oM peryJIHD;HH CHJlbl coiq,am;eHIDI Mhlllll(. C yBeJIHtieHHeM 

KOJIRtJeCTBa aKTHBHbIX ,[(E BO3pacTaeT H pa3BirnaeMruI ,n;aHHOH MbIIIIUeH CIUia. 

B mtqru:re 30"x ro,n;oB npoWJioro BeKa 6bmo ycTaHoBneHo, tITo He6onbllllie 

MOTOHeHpOHbl, HHHepBHpyIOil(He Me,n;neHHbie MbIIIIIJ;I,I, aKTHBMpYJOTCH nerqe, l!eM 

6onee KpYilHhie MOTOHeHpOHbI, COCTaBJUIIOil(He 6bICTphie )],E. Bonpoc O nop.a,n;Ke 

peKpyrnpoBaHIDI ,[(E HaHOOJiee IIOJIHO H3yt!a.JICH 3. XeHHeMaHOM, KOTOpbIH 

,!l;OKa3a.JI HeH3MeHHOCTb H CTepeOTHilHOCTb nop.a,n;Ka aKTHBal(HH ,I(E B 

cooTBeTCTBHH c proMepoM HX MOToHeiipoHOB (E. Henneman, 1957). C 

yBenR1IeHHeM HHTeHCHBHOCTH B036y)K.[(arom;Hx BJIIDIHHH Ha MOTOHeHpOHbl co 

CTOpOHbl u;eHTp8JibHblX MOTOpHbIX CTpyKTyp H nepmpep111IeCKHX pel(eilTOpOB 

npe)K,n;e Bcero aKTHBHpyIOTCH MaJieHI:,KHe, Me,[(JleHHbie .z:(E. 11pH ,a:an:oHeiiIIIeM 

ycHJieHHH B036y)I(.[(aIOlll;HX BJIIDIHHH B pa6ory BOBJieKaIOTCH 6bIC'Ipbie, 

ycToWIHBbie K yroMJieHmo ,[(E. BhICTpbie, 6hICTpO yToMIDieMbie ,r(E 

aKTHBHpyIDTCH nocne,a:HHMH, npH ,D;OCTH)KeHHH CHJibI COKpa~eHIDI a 20 - 25 

npou;eHTOB OT MaKCHM8JibHOH. 

Crre,a:oBaTeJII:,HO, nop.H):(OK aKTHBal(Hli JJ:E onpe,n;emreTCH co6cTBeHHbIM 

CBOHCTBOM HX MOTOHeHpOHOB - BeJIHtIHHOH: lJeM MeHI:,IIIe pa3Mep MOTOHeiipoHa, 

TeM HH)Ke nopor ero aKTHBal(HH (peKpyrHpOBaHmI). 3TOT npHHl(Hil aKTHBal(Hli 

7''1.~\i,'f ~OHeilpoHOB HllSbJBaeTCll IIpHIIIl,MIIOM pasMepa MJili IIpMHIOIIIOM XeHHeMaHa. 

< \§ornaCHO 3TOMY npHHl(Hny, caMI>Ie Ma.Jlble ,[(E MbII.IIUbI aKTHBHbl npH mo6oM ee 

',~tl~<>Kpall(eHHH, Tor,n;a KaK 6onbIIIHe, 6bICT}Jbie ,[(E, BXO.USIIUHe B COCTaB ,n;aHHOH 

itl~:&IllIUbI, aKTHBHbI nHIIIh npH 6orrbIIIHX ycm1.IDIX. Ilo:noM)' y o,n;HoH M TOH )Ke 

il.IIUbI CTeneHb HCIIOJib30BaHHSI 6onhllIHX, 6bICTpbIX ,n:E no cpaaHeHMIO C 

·· H,Me,n;neHHbIMH e,n;HHHn;aMH, Mem,rne (P.M. 3HoKa, 1998). 
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HIITeHCHBHOCTb B036y)I()J.aIOIUMX BJIMHHMH, B03,D;eHCTBYIOID;MX Ha 

MOTOHeHpOHbl ,naHHOii MblillI.(bI, 3aBHCMT OT xapaKTepa pemaeMoii ABHraTeJU>HOH 

3a,na"rn (JI.IT. Ky,n11Ha, 1983; A.,[_()!(. MaK-KoMac, 2001; P.M. CarMTOB, 2001). 

EcJrn npH BbillOJIHeHHH )J.BH)I(eHIDI MoIWI.(a .l(OJDKHa pa3BHTI, He6om>myro CMJIY, TO 

K ee MOTOHeiipoHaM IIOCTyrraeT cna6E,1ii ITOTOK HepBHbIX MMnyJibCOB. B CBSI3H C · 

TeM, qTo a COCTaB JII06oii MbIIIII.(bl BXO,l(HT H 6blCTJ)hie, H Me)J.JieHHble ,[(E, 

OTJrnqruom;HeCH p83MepaMH CBOHX MOTOHeiipoHOB, peaKIJ;HSI ,lI;E Ha 3TOT IIOTOK 

HepBHbIX HMnym,coB p83JIWIHa. AKTHBHOCTb B03HHKaeT JlMIDb B Me.u.neHHbIX ,[(E, 

HMeIOII{HX He6oJibUIHe pa3Mepbl MOTOHeiipoHa, a, cne)J.OBaTeJibHO, H HH3KHe 

noporH peKpyTHpOBamrn. bbICTJ)bie ,[(E y )J.aHHOii MbIIDI.(bl B 3TOM cnyqae He 

aI<THBHPYJOTC5I. ITo3TOMY )J.Harra3oH cna6bIX ycnnnii Mh!IIIU.&i o6ecrreqnBaeTCH 

aKTHBHOCThIO TOJibKO Me,D;JieHHbIX, ycToifqHBblX K YTOMJiemno ,lI,E (THil S). 

IlpH BblilOJIHeHHH )J.BH)I(eHHSI, rpe6yrom;ero 60JibIUOH CHJibl COKpruu;emra 

.n;aHHOH MbllIII.(bl, ee MOTOHeiipoH&I no,n:BepraroTCH B03,ZJ:eHCTBHIO 6onee 

HHTeHCliBHoro IIOTOKa HepBHbIX HMITYJibCQB (P.C. IlepcoH, 1976). 3To IIpHBO,ll;liT K 

yBeJU.PieHHIO ql{cJia aKTMBHpyIOID;HXCH ,l(E. KpoMe Me.n;neHHbIX, HH3KOIIOporom,Ix 

. ,lI,E BKJIIOqaroTCH a pa6ozy H 6bIC1'pbie BhlCOKonoporOBbie ,[(E. lfoM 6om,me 

BO3pacTaeT HHTeHCHBHOCTb B036y:>K)J;alOIIJ;HX BJIHHHMH Ha MOTOHeiipom,1, TeM 

6onee KpynHble no p83Mepy ,l(E BOBJieKaroTcH B pa6oTY. Cne,noBaTem,Ho, 

3Ha"tJHTeJI:&HIDI CHJia COKpa:meHIDI MhIIIllJ;:bI 06ecneq1rnaeTCSI aKTHBHOCTblO ,n;E BCex 

;Tpex mnoB (S, FR, FF). 

2. lfacTOTa HMnyJ1bCa~1m MOTOHeiipOHOB. IlpH cna6oM COKpaII.(eHlflf 

MI,]~ qacTOTa HMnyn1,cau;HH COCTaBJUieT 5 - 10 rq. B TaKOM 

,:!',lkJiail,83C>He qacTOT ,D;IDKe Me,zi:neHHbie L(E 6oJibllIHHCTBa Mbllll~ pa6oTaIOT B pe)KHMe 

y&~c1-roro renuzyca HJIH )J.IDKe O.lJ.HHoqHoro coKpam;eHIDI. rna»;KOCTI> co1<pam;eHHSI 

MbIIIIT(bI o6ecneq:aBaeTC.H B 3THX ycnOBH5IX HeO)J.HOBpeMeHHOCTbIO 

/ J)OHHOCTbIO) aKTHBHOCTH p83HhIX L(E. 

;f]i<:3 yBeJm:qeHHeM CHJlbI COKpam;eHHSI MbIIllll;bl qacTOTa pa3pMOB ,[(E 

~¢1? (H.H. ~aHHHac, 1983). IlpH cHJie coKpam,eHH5I, paBHoii 30 % - 60 % 

)If1aJibHOli, qacTOTa HMnyJI:&Ca~HH ,n;E ,ZJ:OCTHraeT 20 - 30 ru;, a IIpH 
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MaKCHMaJibHOH CHJie COKpam;eHH.SI - 50 ru;. B KpaTKOBpeMeHHbIX 3aJIIIax 

aKTHBHOCTH, pernCT_PHpyeMbIX B Haqane oqeHb 6bICTpOro H CHJibHOro 

COKpam;emur, MrHOBeHHruI qacTOTa HMrryJibcau;HH ,IJ;OCTHraeT 90 ru; H ,nIDKe 120 

fu;. lfaJIO)KeHHbie BbIIIIe q>aKTbI ,I:\OKa3bIB8.IOT yqacTHe .MexaHH3Ma H3MeHeHIDI 

YJaCTOThI HMTIYJibCaD;H]f ,[(E B pery.IDID;HH CHJihI COKpa.IT(eHIDI MbIIIlD;. qeM BbIIIIe (,no 

onpe,neneHHoro npe,nena) -qacToTa HMrryn1>cau;HH oT,nem)Hoii ,[(E, TeM 6om,me 

CHJia COKpall(eHH.H ee MbIIIleqJ{bJX BOJIOKOH H TeM 6oJibIIIe ee BKJia,n B pa3BHBaeMoe 

Bceii Mh1mu;ei1 yc:mrne. JJ,mr Ka)I(,ZJ;OM oT,nem,HoM ,[(E xapaKTepHo orrpe,l(eJieHHaJI 

qaCTOTa HMilYJibCOB, npH KOTOpOH CHJIOBbie B03MO'.>KHOCTH Bcex ee MbIIIIeqHI,JX 

BOJIOKOH peanH3YfOTC.SI IIOJIHOCTblO. PeryJI.HD;IDI CHJibl COI<pall(eHH.SI MbIIIID;bI nyTeM 

H3MeHeHHH qacTOTbI HMilYJibCaD;HH 11:E, HaH6onee BbipIDKeHa y 6bICTpbIX ,[(E. 

tJacTOTa B036y:>K,neHH.SI OT,neJibHOH ,[(E onpe,neJI.SieTC.SI HHTeHCHBHOCT:blO 

HHCXO).UUIJ,ero IIOTOKa HepBHbIX HMilYJibCOB, B03,IWHCTByrom;ero Ha MOTOHeHpOH 

,naHHOH ,[(E. EcJIH HHTeHCHBHOCTb B036y)K,IJ;aIOIW1X BJIIDIHHH HeBemnca, TO 

BKJIIOqaIQTC.SI JIHIIIb HH3KOIIOpOrOBbie Me,nJieHHbie ,[(E, KOTOpbie HMrryJibCHpyroT C 

.OTHOCHTeJibHO HeBI,ICOKOH lfaCTOTOH, J(OCTaTOliHOH ,nmI o6ecrreqeHHH pe:>KHMa 

OJ(HHOlfHOro COKpaI1(eHIDI H 3y6qaToro TeTaeyca. TaKrur qacTOTa HMilYJibcau;HH ,[(E 

COI<pam;eHHe MbIIIID;bl C y-MepeHHOH CHJIOH B TeqeHHe 

npo,nOJI'.>KHTeJibHOro BpeMeHH. 11MeHHO B 3TOM ,nHaila30He pa6oTaIOT ,[(E 

CKeJieTHbIX Mblilll( npH IlO)J.[(ep:>KaHHH aepTHKaJibHOH Il03bl Terra. 

' ;_ .. YBeJrnqeHHe CHJibl COKpameHH.SI MbIIIID;bl ,l(OCTHraeTC.H ycHJieHHeM 

> C nHTeHCHBHOCTH B036y:>K,narom;HX BJIHHHHH Ha ee MOToHenpoHbI. B TaKHX 

YCJIOBIDIX BKJIIOliaIOTC.SI B pa6ory BbICOKonoporoB:E.re 6bICTJ)bie ,nE, lfaCTOTa 

<L~nym;can;HH KOTOpbIX B03pacTaeT C IlOBbIIIIeHHeM HHTeHCHBHOCTH IIOTOKa 

,llepBHbIX HMnyJibCOB K MOTOHeHpOHaM 3THX ,[(E (B. Calancie et al., 1987). 
,',,,,,>,~ ",, ,, 

J<CHMaJibHa.H CHJia coKpam;eHH.H MbIIIID;I,I ,nocniraeTC.H B TOM cnyqae, Kor,na 

6oJibIIIHHCTBe BbICOKonoporOBbIX 6bICTpbIX ,[(E 

HX MbIIIIeqHhIX BOJIOKOH B pe:>KHMe rna,l(KOfO 

ca. IlpO,!I;OJl)I(HTeJibHOCTb no.n;.n;ep:>KaHmI COKpameHHH C TaKOH CHJIOH He 
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Orrpe,neneHHe OTHOCHTeJlbHOM porrH MexaHH3MOB peKpyn1poBaHlUI H 

)'Berraqemrn qacTOTbI HMrryJioCaUHH )],E c yBeJIHqeHHeM ycHJIIDI MbIIIIUbl TPe6yeT 

3HaHHH 0 MaKCHMaJII:,Hl,IX B03MO)KH0CT5IX Ka)K):(0ro H3 HIDC. CorrocTaBJieHHe CHJII:,l 

COKpameHIDI MblIIIl( rrpH caMOH HH3KOH qaCTOTe HMrrym,cauHH HX )],E 

(ycpe,n:HeHHOH CHJII:,I 3y6qaToro TeTaffYCa) C CHJIOH, pa3BHBaeMOH rrpH BI,ICOKOH 

qacT0Te HMrryJihCaUHH (rna,n;Koro TeTaHyca), ITOKa3aJI0, 11TO IlOCJie,l(HIDI B 

HeCKOJibKO pa3 60JibIIIe. Cne,n:oBaTeJibHO, peKpyn1poBaHMe Bcex ,[(E rrpH HH3KOH 

qacTOTe HMrryrrbCaUHH o6ecrreqHBaeT MeHbllIHH npHpOCT CHJibI, qeM TOT, KOTOpbIH 

,n:aeT )'BeJIH':IeHHe qacTOTbI. 3TO 03HaqaeT, qTo B pa3BHTHe CHJibl COKpameHH.8 

. MaKCHMaJihHbie B03MO)KHOCTH 'lJ'aCTOTHOrO MexaHH3Ma 60JihIIIe MaKCHMaJII,HbIX 

' 
B03MO)l(HOCTeH MexaHH3Ma peKpyTHpoBaHH.8. B pa3JIHqHI:,IX ,n:HaI1a30Hax CHJ!bl H B 

pa3HbIX ycnomUIX COKpameHIDI B03MO)KH0 KaK napanrrem,Hoe HCITOJib30BaHHe 

o6omc MexaHH3MOB ):(JI.8 yBenH'tJeHIDI CHJibl MbIIIIeqHoro COKpaIUeHH.8, TaK H 

rrpeff'MYill,eCTBeHH0e HCI10Jlb30BaHRe O,nHOfO R3 HHX. B peaJibHbIX ycrr0BIDIX 

MbIIIIeqHOH ,n:e.sITeJlbHOCTH t.JeJIOBeKa 60JiblllruI t.JaCTb )],E aKTHBHpyeTC.8 B 

,n:Harra30He OT O % AO 50 % MaKCHMaJibHOH CHJibl COKpaill,eHIDI, nocrre qero 

JIHIIII:, He60JihIIIOe ( OKOJIO 10 % ) KOJIHqecTBO HaH6onee 

BbICOKOI10porOBbIX ,[(E, a yBeJilit.JeHHe CHJlbl OT 7 5 % .no 100 % ,nocTHraeTC.SI 

HCKJIIOqHTeJibHO 3a cqeT pocTa qaCTOTbl HMnyrrhCaUHH (A.A. rH,n:HKOB, 197 5; p .c. 
TiepcoH, 1985; B.C. rypcpHHKem,, IO.C. neBHK, 1985; ~.A. IleTpOB, 2001). 

3. CHHXpOHH3aUH.SI COKpaIUeHH.SI MbIIIIelfHblX BOJIOKOH OT,n;em,HbIX .I(E BO 

CoKparueHHe MbIIIIUbl Bcer,ua ocyrueCTBIDleTC.SI npH aKTHBHOCTH 

HeCK()JU,KM[X HJIH MHormc )],E. XapaKTep BpeMeHHOH B3aHMOCB.SI3H aKTHBHOCTii 

JIH':IHbIX ,lJ,E B orrpe,n:eneHHOH Mepe BJIH.sieT Ha cmzy COKparn;eHIDI Mblllll.J;I:,l. 

§~IIAAeHHe BO BpeMeHH oT,n;enbHbIX HMrrym,coB ,n;ayx HJIH 6onee ,[(E Ha3ornaeTc.sI 

poHH3aUHeii (P.C. TiepcoH, 1985; M.L. Foss, SJ. Keteyian, 2008) . 

. M01'pHM BJIHHHHe CHHXp0HH3au;mI Ha cm1y C0Kpaiuemrn Ha rrpHMepe TPeX 

CJIH Ka:>K,ZJ;rur H3 TPeX )],E COKpaI.qaeTC.SI CHHXpOHHO C ,n:pyrHMH H pa6oTaeT B 

:0):(HH0"'iH0ro CoKpam,eHlUI, TO COKpam,em1e MbIIIIe'lJ'HbIX B0JI0K0H Ka:>K,ZJ;OH 

\",!JJ ....... ,,.., ... ,.,,. c co1<parn;eHHeM ,n;pyrHx ,n;E. Cne,n;oBaTeJibHO, coKpam,eHlUI TPex 
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,rr;E HaKJia,D;bIBalOTC.SI )]:pyr Ha )]:pyra. IlpoHCXO)]:HT cyMMaU.IDI COKpaw;eHHH 

OT)]:eJII,HbIX ,rr;E H MbIIIIU.a pa3BHBaeT cpaBHHTeJII,HO 6onbmyro cmcy. Hao6opoT, 

ecm1 T})H ,rr;E co1<paru;a10Tc.SI acvrnxpoHHo (He O)]:HOBpeMeHHO ), To CYMMaU.HH He 

IIpOHCXO)]:HT H MblllIU.a pa3BHBaeT MeHhllI)'IO CHJiy. B nepBOM cnyqae 

Ha6Jiro)]:aIOTC.SI 3HaqHTeJihHhie KOJie6aHIDI CHJihl MhimeqHoro COKparu;eHIDI, BO 

BTOpOM OHM cyw;ecTBeHHO MeHhIDe. 3ToT npHMep CBH)]:eTeJihCTByeT O TOM, qTo 

IIpH pa6oTe ,lJ)3 B pe)KHMe 0)1:HHOqHoro COKpaw;eHH.SI acHHXpOHHOCTb HX 

aKTHBHOCTH 06ecneq1rnaeT crna:>KeHHOCTh COKparn;eHHH BCeH MbIIIII.J..bI. 

YBeJIMqeHHe 1IHCJia ac1rnxpoHHO pa6oTaIOIIl;HX ,I(E npHBO)]:HT K yMeHhilleHHIO 

KOJie6aHHH B Hanp.SI:>KeHHH MhlllII.J.hI, 1ITO cnoco6cTByeT 6onee nnaBHOMY 

BbIIIOJIHeHHIO H ToqHoMy IlOMep:>KaHHlO TOH HJIH HHOH II03hl.' B ecTeCTBeHHhIX 

ycnOBH.SIX )KH3He)]:e.SITeJII,HOCTH 60JihlllHHCTBO 1W, M.bIIllU..bl pa6oTaIOT aCHHXpOHHO. 

3a cqeT 3TOro 'AOCTHraeTC.SI crna:>KeHHOCTb COI<paw;eHH.SI MhlllIU. B ycJIOBH.SIX, KOr'Aa 

MI,IilletIHble BOJIOKHa ,[(E H3-3a HH3KOH qacTOTbl HMilYJibCaI.J.lUI MOTOHeHpOHOB 

pa60T3lOT B pe)KHMe 0)1:RHQqHoro COKpaw;eHIDI HJIH 3y611aToro TeTaeyca. 

HopManbHa.SI BpeMeHHa.SI CB.SI3h aKTHBHOCTH MblrneqHJ:,IX BOJIOKOH 

.OT'AeJII>HbIX ,l(E HapymaeTC'1 npH MbIIneqHOM YTOMJieHHH. 3To npmIBmleTC.H B 

JiepHO)]:H1IeCKOM rpynnHpOBaHHH ( «crym,eHHH») HMnyJibCOB pa3HhIX ,[(E. B TaKHX 

yc~OBIDIX Tep.SieTC.SI IIJiaBHOCTb H ToqHQCTb BbIIIOJIH.SieMoro )]:BH:>KeHIDI H B03HHKaeT 

. r. i-rpeMop YTOMileHIDI - ,z:i;po:>KaTeJibHhie ,ll;BH:>KeHH.H C OTHOCHTeJibHO 60JibillOH 
,,;,>,< 

::t~nJIHTJ)]:OH (IO.C. CannHHCKac, M.M. ~aHHHac, 1980; ,n:. I<~3apoB, 10.T. 

" •wa~OB, 1983; JO.T. I.liaIIKOB, 1984). 

EcnH ,n;E pa6oTaIOT B pe:>KHMe rna,n;Koro TeTaHyca, xapaKTep cB.SI3H HX 

. llH.OCTH BO BpeMeHH He OKa3bIBaeT CKOJib - JIH60 cyw;ecTBeHHoro BJIH.SIHIDI Ha 

!ffiY pa3BHBaeMoro MbIIllU.eH CTaTWieCKoro ycHJIIDI. 3To CBH3aHO C TeM, qTo 
)(:''::,:,,:.: 

·~l')l~OM TeTaH}'ce CJ,IJia COKpaw;eHIDI KIDK)]:OH H3 pa6oTaIOw;ett ,n;E 

npaKTH.1IeCKH Ha IIOCTO.SIHHOM ypOBHe. Ilo3TOMY npH 

CHJibHbIX COKpaw;eHH.SIX MblllIU.bl xapaKTep 

1
;~gIUt:,HHH BO BpeMeHH HMrrym,cHOH aKTHBHOCTH pa3H&IX ,lI.E q>aKTHqecKH 

··• e,-rcJJ;Ha MaKCHMaJI&HOM ycHJIHH MhIIllU.bl (P.M. ropo)]:HHqeB, 2005). 
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CHHXpOHH3aIJ,IDI a.KTHBHOCTH ,nE HrpaeT Ba)KH)'ID pOJib rrpH 6bICTpbIX 

cmcpalI(eIDUIX HJIH B rrepBbIM MOMeHT mo6oro COKpam;eHIDI, TaK KaK BmureT Ha 

CKOpocn, pa3BHTHH COKpall(eHHH. EcTeCTBeHHO, qTo qeM 60Jn,me COBIIa,ll,alOT 

COKpannem,Hbie UHKJibl pa3HbIX ,n;E B rrepBOHaqaJibHblM nepHO,ll, COKpameHHH 

MblIJ.IW>I, TeM 6bICTpee OHO HapacTaeT. BHaqane BblIIOJIHeHIDI 6bIClpblX ,ll,BH)Kemrn, 

CB.H3aHHbIX C rrpeO,ll,OJieHHeM 3HaqHTeJibHOM BHenrneH HarpY3KH, 061>1qHO, 

Ha6mo,n;aeTCH .HpKO Bblpa)KeHHruI CHHXpOHH3aIJ,IDI HMrryJibCHOH aKTHBHOCTH )J;E. 

3To B cyru;eCTBeHHOH CTerreHH onpe.n;enHeTC»: TeM, qTo B rrepBbIH MOMeHT 

pearrH3aIJ,HH ,ll,BH)KeHHH qacToTa pa3pH,ll,OB BbIIIIe, qeM B IIOCJieJJYIOll(eM. 

BMCOKaH rrepBOHa'tJaJibHWl 'tJaCTOTa HMrryJibcau;HH H aKTHBHOCTb 6om,moro 

KOJIWieCTBa MOTOHeHpOHOB crroco6cTByIDT BepmITHOCTH 

COBIIa,[l,eHHH COKpaTHTeJibHblX IJ,HKJIOB pa3HbIX ,I(E B rrpou;ecce pa3BHTIDI ycHJIIDI. 

TaKHM o6pa30M, CKOpocn, pa3BHTHH COKpalI(eHIDI Mbllllll;bl 3aBHCHT KaK OT 

KOJIWieCTBa aKTHBHblX ,nE, TaK H OT HaqaJibHOH qaCTOTbl H CTeneHH 

.••. 9HHXPOHH3aUHH HMnyJII,CHOM aKTHBHOCTH MOTOHeHpOHOB ,n;aHHOH MblIIIllbl. 

1.2. MeTOAhl pa3BHTHB Mbllllequoii CHJibl 

IloBbillleHHe CHJIOBblX crroco6HOCTeH npoHCXO,r(HT JIHillb .. TOr,ll,a, Kor,n;a 

MaKCHMaJibHbie MbIIlleqHI,Ie HanpH)KeHI-HI. Il03TOMY OCHOBHrul 

o6JleMa B MeTO,r(HKe CHJIOBOH rro,n;roTOBKH COCTOHT B TOM, 'tIT06bI o6ecneqHTb B 

)~ecce BblIIOJIHeHIDI yrrpa)KHeHHM ,ll,OCTaTOqHO BbJCOK)'lO CTeneHb MbIIIIe'tJHbIX 

,~eHHH (,[(.IO. :SpaBru1, 1985; B.H. TioneHKO, 1994; A.B. <l>arreeB, 2006; 

"c~
st
JlroTalllHH, 2010; IO.H. rpHIIlHHa, 2012; IO.B. BepxolllaHCKHM, 2013). B 

TpeHHpOBOtIHbIX nporpaMMax rrpHMeHIDOTCH pa3JIH1iHbie crroco6bl 

cy6MaKCaMaJibHbIX H MaKCHMaJibHbIX Hanp5I)KeHHH: IIO,ll,HHMaHHe 

C>THrOIIJ,eHHM He6oJibIIIOe qncrro pa.3; IIO,r(HHMaHHe Herrpe,ll,eJibHOro 
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Beca MaKCHMaJibHOe KOJIWieCTBO pa.3 - «ll,O OTK8.3a»; npeOll,OJieHHe Henpell,eJU,HbIX 

onirom;eHHH C MaKCHMMbHOH CKOPOCTbIO; npeoll,oneHHe BHellIHHX 

conpoTHBJieHHH npH IlOCT05.IHHOH ,n;mrne MbIIDI.J;; CTHMym1poBaHHe COKpam;eHH5.I 

MbIIIII.J;bI 3a cqeT Beca na.n.amrn.ero rpy3a HJIH co6cTBeHHoro Tena H .n.p. (B.B. 

Ky3Heu;oB, 1975; A.n. KpHBeHu;oB, 1987; IO.B. BepxomaHCKHH, 1993; B.H. 

IlrraTOHOB, 1997; B.H. Kyp1,1cb, 2004; A.A~ BacHneHKO, 2006; A.B. BopoHoB H 

,l(p., 2006; A.,ZJ;. MHHHraJIHH H ll,p., 2011). 

B coBpeMeHHOH JIHTeparype, nocBHIIJ;eHHOH BorrpocaM CHnOBOH 

IlOl1,rOTOBKH, 06b1qHo BbI)l.eIDIIOT CJiel1,yrorn,He MeTO)l.bl pa3BHTIDI CHJibl: 

H30MeTJ)HqecKHH, KOHI.J;eHTJ)HqecKHH, 3KcneHTJ)WieCKHH, H30KHHeTHqecKHH 

' (,I(iK.X. Ym1Mop, ):i:.Il. KocTHn, 1997; M.H. Stone et al., 2007; A.B. CaMcoHoBa, 

2011; P. Hauber, 2011). 

H30MeTJ)WieCKHH MeTO)l. npelJ.YCMaTJ)HBaeT Harrp.sDKeHlie CKeJieTHbIX MbIIlln 

6e3 H3MeHeHH51 HX ,l(JIHHbl, rrpH Herr6,l(BH)KHOM IIOJIO)l(eHHH cycTaBa. 

J,faoMeTJ)HqeCKHH MeTO,n: npHBO,ll;HT K npHpOCTY CHJibl, npo.srnJI.HeMOH B OCHOBHOM B 

TOM cycTaBHOM yrne, B KOTOpOM ocyrn.ecTBJI.HeTCH TJ)eHHpoBoqHoe yrrpa)KHeHHe. 

Cne.n:yeT yqHTbIBaTb, 1ITO CHJia, npHo6peTeHHWI B pe3YJibTaTe TaKHX CHJIOBI,IX 

1'peHHpOB01IHbIX nporpaMM, cna6o pacnpocTJ)aIUieTcH Ha pa6oTY l1,HHaM~ecKoro 

xapaKTepa. IlpH H30Me1'pffqeCKOH T_PeHHpOBKe npHpocT CHJIOBbIX KalieCTB 

conpoBO)K,n:aeTCH yMeHI,IlleHHe CKOpOCTHbIX B03MO)KH0CTeH cnopTCMeHOB, qTo 

.l:ipo.srnnaeTcH qepe3 HeCKOJibKO Hel1,em, CHJIOBOH TJ)eHHpoBKH (A.~. Bopo6I>eB, 

1989; B.E. llypCHHOB, 2011). 

KoHneHTJ)HqecKHH MeTOll, OCHOBaH Ha BbIIlOJIHemrn q>H3Hqec1rnx 

c npeOll,OJieBaIOrn;HM xapaKTepoM pa6on,I H O,l(HOBpeMeHHbIM 

a·np.~)!{eB:11e:M: MbIIllQ, H COKpam;eHHeM HX ,D;JIHHbl, ITpH BbIIIOJIHeHHH ynpa:>KHeHHH 

'.f:.srrorn;eHIDIMH (IllTaHroii:, Ha6HBHhIMH WiqaMH H ,n;p:) conponmrremrn He 

>eIDieTC.sI Ha npOTH:>KeHHH BCero ,D;B.HiKeHIDI. ,ZJ;oczyrrHOCTI, MeToll,a rrpH 

/~-.roqHo BI,ICOKOH ero 3q>q>eKTHBHOCTH, rrpOCTOTa IlpHMeHaeMoro npH 3TOM 

~OBaHH.sI Il03BOIDIIOT pelllaTI, 3al1,aqH ,l(BHfaTeJII,HOH no,nrOTOBKH, CB.SI3aHHOH 
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C C03,l(aHHeM CHJIOBoro 4lYHA8.MeHTa H pa3BHTHeM MaKCHMaJibHOH CHJihl (B.B. 

Ky3Hen;oB, 1975; O.JI. BHHorpa,n;oBa, 2004; A.A. BacHJieHKO, 2006). 

3KcI.I,eHTJ)H1IeCKHH MeT0,Il;. IlpH -rpem1p0BKe C HCil0Jlb30BaHl1eM ::noro 

MeTo,n;a BbIIl0JIIDU0TC.SI ,Il;BHraTeJihHbie .n;eHCTBH.SI ycTynaromero xapaKTepa, C 

conponrnrremreM BHenrneH Harpy3Ke H 0,D;H0BpeMeHHhIM paCTJirHBaHHeM Mbllllll,. 

Y CTYIIaIOII(HH xapaKTep ,l(BHraTeJibH0ro .n;eHCTBlUI ,D;0CTHraeTCH 3a cqeT 

HCII0JII:,30BaHH.SI 6om,IllHX oniromeHHH, 06011:IHO Ha 10 - 30 o/o rrpeBI>IIllaIDII(HX 

,n;oczynHore, npH pa6oTe rrpeo,n;oneBaromero xapaKTepa. ~aHHbIH Mero,n; 6onee 

YT0MHTeJieH, rrpHB0,l(HT K 6oJibUIOMY HaKollJieHHIO B MbIIIIUax npo,n;yKT0B pacrra,n;a. 

Y CTaH0BJieHo, tJT0 ,l(BH)I(eHH.H, BbIII0JIHHeMbie B 3KCUeHTPHqeCK0M pe)I(HMe, 

' 
B0BJieKaIDT B pa60TY MeHbruee K0JIHqecTB0 MF,IIIIet{HbIX BOJI0KOH no cpaaHeHHIO C 

ynpa)I(HeHH.SIMH KOHUeHTJ)HtJeCKoro xapaKTepa. bOJI:bllla.H Harpy3Ka Ha MeHoIIIHH 

061,eM MF,IIlletJHbIX B0JI0K0H HBmieTCH orrpe.n;eneHHI>IM pHCK0M .n;mI HX 

Il0Bpe)I(,l(eHH.SI H M0)I(eT rrpHBeCTH K HapymeHHIO CTJ)YKT)'pbl capK0Mep0B H Z­

JIHHHH, Bocrranemuo, 0Tet{H0CTH, rrmIBJieHHIO 6orreBbIX om,y:meHHH. O,n;HaKO, 

pa6oTa ycTynaro:rn;ero xapaKTepa HBmieTCH 3cpcpeKTHBHbIM crroco6oM ,n;ocTH)I(eHHH 

MaKCHMaJibH0ro paCT.SiiKeHH.SI MbIIIIU, liT0 o6ecrretJHBaeT C0BMemeHH0e pa3BHTHe 

CHJI0BhIX KaqecTB H r116KoCTH (B.H. IlJiaTOHOB, 2004; B.M. 3an;HopcKHH, 2009). 

l130KHHeTH"lleCKHH MeTO,Il; TpeHHpOBKH B03MO)I(eH JlHIIlb npH HaJIHtJHH 

TPeHa)I(epoB. B 3T0M cnyqae ,n;BHraTerrhHoe ,n;eiicTBHe 

pcymecTBIDJ.eTCX npH IIOCTOHHHOH CK0pocni ,D;BH)I(eHHH. MbIIllUbI rrpeo,n;oneBalOT 

conpoTHBJieHHe H pa3BHBalOT MaKCHMaJibH0e HanpH)KeHJie Ha BCeH TJ)aeKT0pHH 

[,;'? ~3MeHeHHH cycTaBH0f0 yrrra. ,ll;HHaMOMeTpHtJeCKHH TPeHa)I(ep aBT0MaTHtJeCKH 

c;;'};,\tJ3-¥eHHeT BHeIIIHIOlO Harpy3KY - Il0BbIIIIaeT B TeX cycTaBHhlX yrnax, r,n;e MbIIllUbl 

\ IJ()C06HbI pa3BHBaTb 6om,IIIoe ycHJIHe H Il0HH)KaeT B TeX yrnax, B K0T0pbIX 

pa3BHBaIDT MeHhmee ycHrrHe. IlpeHMymecTBOM H30KHHeTwrecKoro 

5IBIDieTcx 3HaqHTeJI:&Hoe corq>amemre apeMemi ,n;mr BbITI0JIHeHH.SI 

~)I(HeHHH, YMeHbIIIeHHe BepmITH0CTH TpaBM, 6bICTpOe B0CCTaH0BJieHHe B 

qe caMOH pa60Tbl. Cepbe3HhIM He,l(0CTaTK0M npHMeHeHHH ,n;aHH0ro MeTo,n;a 
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.SIBJUieTC.SI TO, liTO Heo6xo,n;HMOe o6opy,n;oBaHHe rpoM03)];KOe, CJIO)KHOe H 

;n;oporocTo.sn.u;ee (IO.B. Kop.sinrna, 2003; M.L. Foss, S.J. Keteyian, 2008). 

HaH6onee o6mHe CBe;n;eHH.SI. 0 ,!1,0CTOHHCTBaX H He,n;ocTaTKax OilHCaHHbIX 

BbUIIe MeTO,[(OB pa3BHTH.Sl MhlllleliHOH CHJibI, BbITeKaIOilJ;He H3 aHa.Jili3a 

ny6JIHKaIJ;HH, no ,n;aHHOH TeMaTHKe IIpHBe,n;eHbI a Ta6rrH:u;e 1. 

Ta6Jrn:u;a 1 

XapaKTepHCTHKa MeTO,l:(OB CHJIOBOH no,n;rOTOBKH 

KpHTepIDI 
CpaBHHTen:&HLIH pettnmr 

1 2 3 4 
IlpnpocT cHn:&1 Hn3KHH Xopm.nn:it Xopomnii Orn.rfCIH:&rn 

IlpHpOCT CHn:&I Ha TpaeKTopHH 
Hn3KHH Xopom1di Xopomnii OTnHlJH:&IH 

BpeMJI Tpem1poB01:IHOii ceccHH OTJIH1:IHLIH HH3KHH HH3KHH XopomHii 

JlerKOCT:& BbIIl0JIHeHH.sI OTJIHlffibIH HH3KHH HH3KHH XopomHii: 

CooTBeTCTBHe copeBH0BaTen:&H0MY 
HH3KHii Xoponrn::ii Xopomnii OTJIH1:IHblli 

.D:BH)KeHIU0 

_· Bepo.sITHOCTb MblIIletllIOH 
Xopomidi HH3KHH HH3KHH OTJIHtllibIH 

6one3HeHHOCTH 

BepOHTHOCTb TpaBMHp0Ba.HH.sI XopolilHH HH3KHH HH3KHli OTilll'qHbIH 

Ynyqmemrn .n;mrraTenbHoro HaBbIKa HH3KHH XopomnI% XopomnI% OTJIH'qHE,IH 

I1pHMe1:Irume: 1 - H30MeTpHqecmii; 2 - KOH[(eHTpHqecKHii; 3 - 3KC:UeHTpHqecKHH; 4 -

¥30KHHeTITT:ecKHii, Ta6nn:ua cocTaBneHa no ,naHHI,IM pa6oT B.H. IlnaToHoBa (2004), M.L. Foss, 

S.J. Keteyian (2008), B.E. lJypcHHOBa (2011). 

HeKOTOpbie aBTOpbI Bhl,AeJI.RIOT KaK OT,AeJibHbIH MeTO,A CHJIOBOH IlO,AfOTOBKH 

/l''L'I.k.'H.1.,: •. i~=-.,....,.,...,._J"f..!'r✓r{Jf,TI MeTo,n;, KOTOpbIH OCHOBaH Ha CTHMymID;HH COKpameHHH MbIIIIIJ; 

KHHeTHlleCKOH 3HeprHR Tena, 3anaceHHOH npH ero na,n;eHlili 

LlrHBaIIHH) c onpe.n;eneHHOH BbICOTbI (G. Attene et al., 2014; R. Ramirez­

)llo et al., 2014). TopMO)KeHRe na,n;eHH.SI Tena Ha cpaBHHTeJibHO KOpOTKOM 

"\ BbI3bIBaeT pe3KOe pacT.SI)KeHRe MbllllIJ;, CTHM)'JIHpyeT u;eHYpanbH)'lO 

~bcau;mo MOTOHeHpOHOB H C03,AaeT B Mhimu;ax ynpyrHH IlOTeH:u;Han 

"}j~eHH.SI. IlpH nocne.n;yIOmeM nepexo.n;e OT ycrynarome:i1: pa60Th1 K 

Jiel3ruoI.u;eH npOHCXO~HT 6I:»IC'IpOe H 3cpcpeKTHBHOe COKpameHHe pa6oq:0:x 

o6pa30M, ncnoJ11:,3yeTCH He Macca . onrromeHH.SI., a ero 
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KHHenrt:IeCKruI 3HeprIDI, nonyqeHHruI, HanpHMep, IIpli CB06o,n;HOM na,n;eHHH Tena 

CII0pTCMeHa C onpe,n;eJieHHOH BbIC0TbI H II0CJie,n;yro~eM BbIIIpblrHBaHHH BBepx. 

IlrrHOMerpWieCKHM MeTo,n; rpaBMOOIIaceH, II03TOMY MO)KeT HCIIOJII,30BaTbCH 

T0ilbKO xopomo nop;rOT0BJieHHbIMH cnopTCMeHaMH, HMeID~HMH BbICOKHH 

ypoBeHb MaKCHMaJIJ:,HOM H CKOpOCTHOH CHJibI, xopomyro II_0,ll;BH)KH0CTb B cycTaBax 

H BhIC0KHe Koopp;1rnan;H0HHhle crroco6HocTH (J.F. Kramer, 1993; N.A. Maffiuletti 

et al., 2002; N. Ozbar, 2014). 

K ,ll;0II0JIHHTeJibH&IM crroco6aM II0BbiilleHHH CHJI0BbIX crroco6HocTeH 

OTHOC.SIT Te BH,n;bI B03,n;eHCTBHH Ha -qenoBeKa, rrpH KOTOpbIX CHJia CKeJieTHbIX MbIIIID; 

yaenHqHaaeTcx 3a cqeT cpapMaKonornqecKHX nperrapaT0B H u;eneHanpaBJieHHbIX 
' 

CTHM)'JI51D;HH (H.rr. PaTOB, 1979; o.c. KynHHeHKOB, 2009; B.r. <l>e,noToBa, 2010). 

Ha HaIII B3rM,n;, oco6oro paccM0TpeHIDI 3acny:)IrnaaeT rrpHMeHeHHe 

aHa6oJIWieCKHX CTepoH,Il;0B (P .,n:. Ceircpymia, 1996; 2003) H 3JieK-rpHqecKOH 

CTHM)'JI51D;HH CKeJieTHbIX MbIIIID; (5!.M. Kon;, 1971; r. <P, KoneCHHKOB, 1977; l. 

Jimenex, 1988; V.J. Robertson, A.R. Ward, 2002). 

AHa60JIH1IecKHe CTep0H,n;bI - 3TO KJiacc <papMaKOJIOrlNeCKHX rrpenapaT0B, 

K0T0pbie no CBOeH_ XHMHtJeCKOH CTpJKTY.Pe H <papMaKOJJOrH"tieCKOM)' ,n;e.HCTBHIO 

6nH3KH K TecTocTepoHy, .SIBM.HCh ero np0H3B0,n;HhIMH (W. Kindermann, 2006; 

E.IO. AH,n;pH.aHoBa, 2014). OHM ycHJIHBaIOT rrpon;ecc:bl CHHTe3a ttyKJieHH0BbIX 

I<HCJI0T, 6enKa B KJieTKax, pa3JIH11HbIX q>epMeHTOB H, 6JJaro,n;ap.s: 3T0M)', BJIID!K)T 

npaKTHt:IeCKH Ha Bee BH,n;:&l o6MeHa Be~eCTB B opraHH3Me. 3To, B K0HetJH0M HT0re, 

· npHB0,ll;HT K yseJIHtieHHIO Macc:&I Tena 3a CtieT ycHJieHH0f0 pocTa MbIIIIetIHO.H 

• . 'TKaHH, YMeHI,IlleHHIO npon;eHTa :>KHpOBOM TKaHH H _npHpoczy £PH3HqecKOH 

. pa60TOCIIOC06Hocnc CHJI0BhlX KaqecTB H BbIH0CJIHB0CTH (H.H. BOJIKOB H p;p., 

TecTOCTepoH CTaJI rrepBl>IM aHa6onw:1eCKHM CTepOH,lJ.0M H ,n;o CHX rrop 

OCHOBOH Bcex aHa6om-IKOB, npHMeH.SJ:eMblX cero,[(IDI B BH)J;e 

' }iaKOJIOfHtieCKHX npenapaTOB. IIo pe3yJI:&TaTaM npoBe,n;eHHbIX HCCJie,U.OBaHHH 

oqeBJ{p;H0, "l!T0 B opraHH3Me -cieJI0BeKa TeCT0CTepoH ,n;eiicTByeT KaK CHJibHoe 

<:>JIW-IecKoe cpep;cTBO (IO.B. XMerreBCKHH, 1984; B.H. KocTIDqeHKOB ;a p;p., 
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1989). AHa6onlftleCKHH 3q>cpeKT CB.SI3aH npe)K,!l;e BCero C ycm1eHHbIM pOCT0M 

Mb1meqH1,1x TKaHeii (P .,n;. Ceiicpynna, 1996). B opraHH3Me qenoBeKa 

aHa6oJTIIqecKHM 3<pcpeKTOM o6na.naroT TaIOKe COMaT0Tp0ilHH ( COMaTOTpOilHblM 

ropMOH - CTr) H roHa,ll.O'I'pOilHH - ropMOHbI fHTIOcpH3a. TiepBbIM H3 HHX 

.neitcTayeT Henocpe,n;CTBeHHO Ha TKaHH H opraHbI, BTopoii yBem•fIIHBaeT CHHTe3 

3H,ll.oreHHoro TecTocTepoHa B opraHH3Me (M. Alen, P. Rahkila, 1884; J.P. Perry et 

al., 1990). O6a 3anpemeHbl K npHMeHeHHIO B cnopTe Me,r:(Hr(HHCKOH KOMHCCHeit 

Me)K,nyHapo,nHoro onHMn:aiicKoro K0MHTeTa (B.A. CeMeHoB, 2003). 

B 0TJIIftlHe OT aHa60JrnqecKHX CTep0H,n;0B, 3anpemeHHblX ,[(JUI npHMeHeHIDI 

B cnopTe, cym;ecTByeT crroco6 p83BHTHH M.bIUieqHOH CHJibI, KOTOpbIH p83pemeH B 

cnopTHBHOH rrpaKTHKe - 3JieKTpH"llecKWI CTHMYJHIUIDI cKeneTHbIX MbIIllU (51.M. 

Kou, 1971; A. Delitto, L. Snyder-Mackler, 1990; IO.A. KopHK, 1993). 

3neKTpOCTHMyJI5IUIDI - 3T0 B03,ll.eHCTBHe 3JieK-rpHqecKHX HMilYJibCOB, 

CX0,ll.HbIX no CBoeii 4)a.30BOH C'IpyKrype K T0KY MeM6paHI:,I HepBHblX H Mblille"l!HbIX 

K.JieTOK, Ha MbIIIl'QbI H .npyrHe TKaHH (R.M. KoQ, 1971; A.A. HmmnaeB, 1999). B 

.. ecTeCTBeHHbIX ycnoBIDIX )KH3He,ll.e.SITeJibHOCTH cKerreTHbie MhIIIIUbI c01cpama10TCSI 

•·. rio )l(eJiaHHIO -qenoBeKa TIO,ll. B03,[(eikTBHeM ClffHaJJ0B li3' :u;eH'I'paJJbHOM HepBHOH 

:xf,i;If,r CllCTeMbI. TaKoe C0KpameHHe Ha3bIBalOT npOH3BOJlbHl>IM. CmcpameHHe Mbl~ .. 
'). 'I'al{)Ke MO)l(HO BbI3BaTb 3JieKTJ)IftleCKHMH HMnym,caMH noporoBoii 

i1a,n;rroporOBOH CHJibI, HaHOCHMbIMH B COCTO.SIHHH M&ImeqHoro TIOKOH, KOTOpMe 

;l1Y.nrr, no.no6Ho HepBHbIM HMnyrrncaM, B036y)K,n;aTb MbIIDe't!Hbie ~mm HepBHbie 

;;im¢TKH, Ho H3BHe (D.R. Johnson et al., 1977). TaKaJI npoue.nypa nony-q0:na 

~BaHHe 3JieKTpOCTHMYJISIUHH (3~) MblllIU HJIH :meKTp0MM0CTHMyIDID;HH (3MC) 
1

;~f!akkinen et al., 1986; J.N. Gibson et al., 1988; r.A. MaKapoBa, 2012). 

) '.>floCKOJibKY nopor B036y,ll.HMOCTH aKCOHOB HH)Ke, -qeM y MhIIDe"l!HbIX 

<\coH (E. !:"fultman et al., 1983 ), :meKTpHqecKHH TOK aKTHBHpyeT HepBbI 

e, lfeM MbIIDelfHbie B0JI0KHa. 3JieKTpH"lleCKHH HMnyJihC nepe.n;aeTC.SI qepe3 

1
rc••·•IlOMOmb10 Il0BepXH0CTHI:.IX 3JieKTp0,l(0B, Il0MemeHHbIX Ha IlpOeK'[(HH 

JibHOH T0't!KH MhillIUbI. 3MC BJIIDieT Ha o6MeH BemecTB B MhIIlle"l!HOH 

B13BIBaeT 3Ha'tJHTeJII,HBie H3MeHeHIDI B C'IpYKType MbIIlleqHI,IX BOJIOKOH 
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, 

(N. Gould et al., 1983; K. Hainaut, J. Duchateau, 1992; B.R. Sanchez et al., 2005; 

D. Dunnus et al., 2007). 

Kon:aqecTBeHHI>Ie H3MeHeHIDI 3aBHC.HT OT ,U.JIHTeJII:,HOCTH Kypca H q:acna 

ceaHC0B CTHMYRHl(HH. Orrpe,neneHo, 1lT0 co,nep)KaHHe fJIHK0reHa B Mbl~ax 

yBeJI.IfqHBaeTC.H y)Ke rrocne 3 - 5 ,U.HeH 3JieKTp0CTHM)'JI.Hl(HH. CKeJieTHa.H Mb!IIIl(a 

rro,n BJIIDIHHeM 3JieKTp0CTHM)'JI.Hl(HH II0BbIIIIaeT CB0IO pa60Tocrroco6HOCTb, qTQ 

HaX0,U.HT 0Tpa>KeHHe B YBen:aqeHHH 83p06Horo II0TeHI(HaJia, II0BbIIIIeHHH 

HHTeHCHBHOCTH fJIHKOJIH3a H COOTBeTCTBYIOIIlHX MexaHH3MOB pecHHTe3a AT<l>. 

ilocne ceaHca 3JieK-rp0CTHM)'JI.Hl(HH II0BbllllaIOTCX B036y,nHMOCTb H na6HJibHOCTb 

CTHMyJIHpyeMOH MbIIIII.J;I,I H MX CHJIOBble H CKOpOCTHO-CHJIOBbie B03M0'1CHOCTH (A. 

Delitto et al., 1988; A.A. HHKonaeB, 1999). 

B HCCJie,U.0BaHHfil{ B.IO. ,I(aBH,U.eHKO (1972); r.<1>. KonecHHKOBa (1977) 

IIOKa3aHO, tITO rrpH CHCTeMaTHtreCKOM 3JieKTpOCTHMY.IDil(HH OT,nem,Hb!X rpyrrn 

MbIIIII( np0HCX0,LVIT 6naronpH.HTHbie 6HOXHMH1leCKHe C,U.BHrH B HeTpeH:apyeMI:.IX 

CHMMeTpWIHbIX MbIIIII(ax, a TaK>Ke C)];BHFH BO BCeM opraHH3Me, B qacTHOCTH, B 

MeXaHH3Max HepBHOH H ryMOpaJibHOH peryJIHI(HH. KpoMe Toro, B HCCJie,noBaHHXX 

ycTaHoBJieHo, 1lTO 3JieKTJ)OCTHM)'JI.H[(HH I1pHBO,U.IiT K T8K Ha3bIBaeMOH 

MHoqrn6pHJIIDipHOM rnnepTpOq_)HH MbIIIII.J; 3a C1leT yBeJIH1IeHID1 CHHTe3a 6eJIKOB H 

co,nep)Kamu1 P~ B MhIIII[(e. )],.rrHTeJibHoe npHMeHeH:ae 3MC c u;enI:.ro 

OTITR1\HI3al(mi ,IlBHraTem>HOH aKTRBHOCTR IlOMOraeT :yBeJIIfqHTb: MbIIIIe1lHyIO 

Macey (M. Cabric et al., 1987; J. Gondin et al., 2005), CH.lI)' . H M0IIJ;H0CTh 

coKpam;eHIDI (L. Snyder-Mackler et al., 1994; 1995; N.A. Maffiuletti et al., 2002), 

B1>IHocnHB0cTh (P.M. roporo1:aqeB, 1979; C.K. Kim et al., 1995), ynyqIIIHTI:. 

HHHepBaQHIO MMurn; (J. Gondin et al., 2005). 

Ha nponI>KeHHH MHOrHX neT :meKTJ)OCTHMYJUl[(HH MbIIIII.J; HCI10Jib30BaJiaCb 

' < rnaBHhIM o6pa3oM B KJIHHHqecKoii npaKTHKe ,n;.IDI TepanHH rraTonornqecKoro 

r HepBH0-MbIIIIe1lH0f0 annapaTa, B0CCTaH0BJiemfe )J;BHraTeJibHhIX <PYHK[(HH 

i1<0Toporo TPY,nHo,nocTH>KHM0 H3-3a Heo6paTHMbIX aapyIIIeHHH B u;eHTpaJibH0M 

M0T0pHoro ynpaBJieHHH, mm BeCbMa o:rpaH:aqeH0 BCJie,U.CTBHe 

'¢o6paTHMhIX H3MeHeHHM B caM0M MbIIIIe1IH0M annapaTe (5£.M. Kou;, 1975; r.<I>. 
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KonecHHKoB, 1977; M.C. Morrissey et al., 1985; J.N. Gibson et al., 1989; C. 

Gobeletet al., 1992; E. Tsuda et al., 2001; 2003; D. Durmus et al., 2007). 

B 70 - 80-e ro,n;oI npoumoro BeKa oco6oe BHHMaHHe npHBJieKru:ca H,n;esi: 

HCTIOJih30BaHIUI 3JieK1J)OCTHMYJIRQHH ,IJ;JISI: q>H3HOJIOrHqecKH HOpMaJihHbIX 

CKeJieTHhIX MhIIIIIJ;. B npou;ecce TaKMX HCCJie,n;oBaHlrH BhLSIBJieHbl pa3HOo6pa3Hhie 

npaKT:ffCieCKHe 3a,n;aqH, K0T0pbie M0fJIH pemaT.bCSI C TI0M0:UU,IO :noro MeTo.n;a (K.R. 

Mills, N.M.F. Murray, 1986; A.J. Nitz, J.J. Dobner, 1987). IlpeiK.n;e Bcero, 

3JieK1J)0CTHMyJUI[(HSI: Morna ycrreIDH0 rrpHMeHSITbCH C Me,n;HD;HHCKHMH u;emIMH: B 

Ka"tJeCTBe cpe,D;CTBa TPeHHp0BKH MhIIDe'lJ:H0ro annapaTa rrpH HapymeHHH ocaHKH, 

CK0JIH03ax, TIJI0CK0CT0TIHSI:X, .n;mI npoqmnaKTHKH H Jie"tJeHHH a1<1rneTHqecKHX 

MbIIIletIHbIX a1J)Oq>HM, rorn Tpem•Ip0BIIB MbIIIlU: K)'JibTH aMIIyTilpOBaHHOH 

K0HetJH0CTH, ,IJ;JUI C03,IJ;aHlIJI HCK)'CCTBeHH0f0 «MbIIIIeqHoro Hacoca» y 60JU,H.bIX B 

rrocneorrepau:H0HH0M rrepHo,n;e, KaK cpe,n;CTB0 6opb6bI c T})OM6oo6pa3oBaHIDIMH, 

,n;JUI ynpaBneHIDI HcKyccTBeHHbIMH npoTe3aMH (IO.IO. Epe,n;eKHc, 1974; 3.K. 

•· I<a3HMHpOB, 1975). 

B 3T0T rrepH0,IJ; BpeMeHH TaIOKe 6bl.JIH p83BepH)'Tbl HCCJie,IJ;0BaHHSI: 110 

'.•?ii\,/ ;IlpHMeHeHmo 3JieKTp0CTHMymm;HH KaK ,n;orronHHTeJibHoro cpe,n;cTBa TpeHHpoBKH 

i ·· CHJibI MonneqHoro arrnapaTa y crropTcMeHoB (..H.M. Kou;, 1971; ..H.M. Kou;, B.A. 

1971; B.A. XBHJIOH, 1974; r.B. raBpHJieHKO H ,n;p., 1977). 

'.pa3pa60TaHHruI H 3KCrrepHMeHTaJibH0 npoBepeHHruI rrporpa.MMa 1-peHHp0BKH 

~meqHo:a CHJibI (..H.M. Kou;, B.A. XBHJIOH, 1971; ..H.M. Kou;, 1975). cocToHna H3 

1:Q ....;. MirnyrHOH npou;e,n;ypbI, Ha rrpoTH)l(eHHH KOTOpOM TJ)eHHpyeMbie Mbllllll;hl 

~liM}'JIHpOBaJIHCb B H30MeTJ)HtJeCK0M pe)l(HMe 10 p83 . no 10 ceKYH,IJ; C 5 0 -

nepep.bIBaMH Me)I(,l()' pa3,D;pa)l(eHHSI:MH ( COKpam;eHH5IMH). 

).:{TpPCTHMYIDIUHSI np0B0,IJ;HJiaCb np5IMoyronbHblMH HMIJYJibCaMH c qacTOTOM 50 

cnyqae npHMeHeHlffi TIJeHiip0BKH .rr.mr HeCK0JibKHX MblllleqHI,IX rpyrrn 0Ha 
:c::,",' 

~o,u.HJiacb rryreM rrocne,n;oBaTem,Horo ~epe,n;oBamur cTHM)'nHpyeMl>IX Ml>IIIIIJ;. 
;;-[/,- '" 

i!: .'lJ)eHHpOBKa o6ecneqHBana 6E,ICTpbIH H oqeHb 3Ha'lJ:HTeJibH&IM npHp0CT CHilbI 

. ,~HpyeMbIX Mbllll[(. B cpe,n;HeM nocne 10 3JieKTp0CTHMYIDIUHOHHbIX 

npOBO)J.HMbIX Ka)l(,D;l>IH ,n;eHh HJIH qepe3 ,n;eHb, IIpHpOCT 

r 
f 
I 
l 
i 
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MaKCHMaJII:,HOH npOH3BOJibHOH CHJibI COCTaBIDIJI OKOJIO 20 %, IIOCJie 15 

TJ)eHHpOBOK - OKOJIO 30 %, IIOCJie 20 TJ)eHHpOBOK - 40 % M 6onee. ,[(am,Heiirnee 

npo.n:omKeHHe TaKMX -rpem1poBOK He Bbl3BaJIO 3aMeTHOro rrpHpocTa MblllieqHoii 

CHJI.bl. 

KpoMe pa3BHTIDI npOH3BOJibHOH MbII.lleqHoii CHJU,I, 

:meK'IpOCTHMYJUID;HOHHWI 'IpeHHpOBKa IIOBbIIIIaJia H .n:pynre <.PYHKD;HOHaJII,HI,Ie 

CBOHCTBa MI>ImeqHoro annapaTa - CKOpOCTI, COKpameHH.H Mblllill;, rrpOH3BOJU,HYIO 

CTaTWICCKyro H ,L(MHaMHlfeCKYIQ BbIHOCJIHBOCTb. CKopocTHbie CBOHCTBa 

MaKCHMaJII,HO B03pacnurn Y')Ke ITOCJie 10 - 15 TJ)eHHpOBOK, a Mbimeqmur 

BI,IHOCJIMBOCTb rrpO,lI.OJI)KaJia paCTH Ha IIpOT.H)KeHHH Bcex, 33 TpeHHpOBOK, 

HCITOJib3yeMbIX B rrpoBe.n;eHHbIX aBTOpaMH HCCJie,n;oBamm. ,D;ocmnzyTI>Ie 3<p<.PeKTbl 

coxpaH.sIJIHCb Ha nponDI<eHHH HeCI<On:E,KHX Mec.sr:u;eB. B YKa3aHHbIX Bblllle pa6oTax 

OilMCaHa 3aBHCHMOCTI, pe3yJibTaTOB TpeHHpOBKH - yBeJmqeHH.sr, CKOpOCTH M 

BbIHOCJIHBOCTH OT H3MeHeHHH CBOHCTB caMoro MblrneqHoro annapaTa. 

B.A. MapTb.sIHOB (1983) B 3KCnepHMeHTe IIOKa3aJI, qTO y crropTCMeHOB 

rrpOHCXO,LJ;HT yaeJIHtieHHe MMmeqHOM CHJU,I rro.n: BJIH.sIHHeM TpeHHpOBOK, 

coqeTruomHXc.sr C .n:eifoTBHeM ):(OilOJIHHTeJibHO Bbl3BaHHbIX 3JieKTpHqecKHM 

pa3,lI.pIDKeHHCM aq>cpepeHTH:E,IX BITH.s!HHH. 3ne:rcrpocnIM)'JUI:U:IDI MO:>KeT 6bITI, 

npHMeHeHa H ,L(IDI ycKopeHIDI xo.n.a BOCCTaHOBHTeJll,HbIX npo:u;eccoB IIOCJie_ 

Harrp.H)KeHHOH q_JH3HqecKoii pa6oTbl (A.A. lIHKonaeB, 1999). 

B ITOCJie)J.HHe rO,L(bl npoae,n;eHa cepm1 HCCJie)J.OBaHHH no liCilOJI&30BaHHIO 

3JieKTpOCTHMyIDIUHH )];JI.sI pa3BHTHJJ ~H3WiecKHX KaqecTB cneQHaJIHCTaMH rHI( 

P<I> HHcTHT)'Ta Me,nHKo-6:aoJiorn-qecKHX rrpo6JieM PAH (r. MocKBa). 

IIpe,lI.IIpHIDITa IIOTII,ITKa IlOHCKa cpe,UCTB IIOBbII.lleHH.SI CHJIF,I H BbIHOCJIHBOCTH npH 

MHHMMH3a:u;:mf rro6oqm,IX 3q>q>eKTOB B BH,Ue yrtteTeHIDI ):(RHraTeJibHoro KaqecTBa -

«runarOHHCTa». .lvrn IIOHH)KeHIDI B03MO)KHOH TIOTepH CHJII,I npH pa3BHTHH 

BbIHOCJlHBOCTH C IlOMOII(hlO HH3KOlJaCTOTHOH 3JieKTpOCTHMYJUIJJ;HOHHOH 

'rpeHHpOBKH HCIIOJib30BaJIOCb pacT.sI)KeHI-Ie CTHM)'JIHpyeMbIX Mbiill:U: (6.C. 

·· IlleHKMaH H .n.p., 2006; OJI. BHHorpa.n.oBa M .n.p., 2014). CoqeraHHe .n;mnerr1,Hoii 

HH3KoqacTOTHOH 3JieKTJ)OCTHM)'JISIUHH H pacT.SI)KeHH5l MhlllIU Il03BOJIHJIO 

LUMENIS EX1029 
Page 26



27 

coxpaHHTb CHJIOBhle xapaKTepHCTHKH CTHMYJIHpOBaHHOH MbIIlleqHoH rpynnbl H B 

TO )Ke BpeMH IlOBbICHTI, OKHCJIHTeJU,HhIH IlOTeHI.'(lfaJI (BhIHOCJIHBOCTh) HX 

MhimeqHhIX BOJIOKOH. lli~aJIOCb BJIIDIHHe HH3K01iaCTOTHOH 

SJieKTJ)OCTffMYJUIUHOHHOH TPeHHpOBKH Ha q>OHe pacTSDKeHH.SI Ha CKOpOCTHO­

CHJIOBI,Ie B03MO)KHOCTH H pa3MepbI CTHMYJIHpy10uwx MbIIIIQ (,D;.B. IlonoB H p;p., 

2004). YcTaHOBJieHO, 1:J:TO TaKOM pe)KHM TpeHHpOBKH npHBO,IJ;HT K )'BeJI:aqeHH!O 

06-&eMa CTHMYJIHpyeM&IX MhIIIIQ H nperunc·rnyeT nap;emno CHJihl. 

I1:3JIO)KeHHoie BbIIIIe cpaKTE,1 Il03BOJI.SIIOT 3aKJI10qHTb, qTo aKTHBaUIDI 

CKeJieTHbIX MbllIIIl; nocpe,IJ;CTBOM ueneHanpaBJieHHoro 3JieKTPOCTHMYJHIUHOHHOro 

B03)J;eHCTBH.H MO)KeT 6bITI:, HCilOJib30BaHa ,UJI.SI H3MeHeHIDI <pYff.KI.J;HOHaJII:,HI:,IX 

caoiicTB M:&1meqHoro annapaTa tJeJioBeKa. 

1.3. MarHHTHaH CTHMYJIHUHH B HCCJICJ);OB3HHHX --ieJIOBeKa 

B 1965 rorzy BnepBbie 6oma IlOKa3aHa B03MO)KHOCTF., aKTHBamrn 

rrepH<pepHtieCKiiX HepBOB -qeJIOBeKa c perncTPaUlieH MbimeqHoro COKpam;eHHJI y 6 

,no6poBOJlbl(eB c IIOMOIUb!O nepeMeHHOfO MarHHTHOro IIOJlSI ,UJIHTeJibHOCTblO 300 

MC H TIHKOBbIM Hanp.SI)KeHHeM 2000 - 3000 ,I()!{ (R.G. Bickford, B.D. Flemming, 

1965). CTHM)'IDITOpbI Toro BpeMeHH, reHepHpyromHe rrepeMeHHOe MarHHTHOe 

none, HMeJIH cym;eCTBeHHbie KOHCTpYKTHBHhie He,nOCTaTKH, qTo B 3HaqaTeJIE,HOH 

CTeneHH CHHiKaJIO B03MO)KHOCTH H scpcpeKTHBHOCTb HCCJie,noBaHIDI HepBHbIX 

CTJJYKTYP H M:&1meqHoro armapaTa. 

Ilo3)Ke, rpynna yqeHbIX Illecp<pHrr,n;cKoro yHHBepcHTeTa rro,n; pyKoBo,n;cTBOM 

A. T. BapKepa npOBO.I{HJia HHTeHCHBHhie Hccne.n;oBaHHJI no COBepmeHCTBOBaHHIO 

KOHCTPYKUHH MafHHTHOro CTMMymITopa H CyMena C03,UaTb cepHIO 

CTHM)'JIHpyroru;:ax ycTpOHCTB, 06rra,na10m;11x ,nocTaToqHOH MomHOCTb!O /l.IDI. 

r.u,., .. ...._r,,n MOTOpHOH KOpbI rOJIOBHOfO M03ra Henocpe'ACTBeHHO qepe3 tiepeIIHYIO 

LUMENIS EX1029 
Page 27



28 

Kopo6ey, a TaIOKe ll}IH B036y)I()leHHH CilHHHOro M03ra, rrepmpepH1leCKHX HepBOB H 

M1>IJ1IeqHbIX CTJJYKTYP (A.T. Barker et al., 1985). B 1985 ro,n;y MamHTHbie 

CTHMYIDITOpbl IlOHBHJIHCb Ha p.bIHKe Me)];HIJ;HHCKOH TeXHHKH H 3a )lOBOJibHO 

KOpOTKOe BpeMH CTHMYJIHIJ;HH pa3HbIX OT}];eJIOB IJ;f!C H MhIIIIeqHoro annapaTa 

nocpe,D;CTBOM rrepeMeHHOro MarHHTHOro rromr CTaHOBHTbC.sI o6m;e.n;oczynHblM 

MeTo,n;oM (C.C. Hm<HTHH, A.JI. KypeHKOB, 2003; 2006). 

MarHHTHruI CTHM)'JIHIJ;IDI - 3TO CTHM)'JIHIJ;HH HepBHOH TKaHH 6e3 

npOXO)K,I(eHHH 3JieKTpHt-IecKoro TO Ka qepe3 CTHM)'JIHpyromHe 3JieKTpO,IJ.I,I H KO)KJ. 

Ilpn MarHHTHOM CTHMYJIHn;HH B pe3yn1>TaTe MarHHTHOH HH,II.YKIJ;HH B rny6HHe 

TKaHeH IIpOHCXO)lHT reHepan;H.sI rrepeMeHHOro 3JieKTpHqecKoro IlOJI.8, KOTOpoe 
' 

rrpHBO)lHT K rrmrnneHHIO B HHX HMrryn:r,ca TOKa, T.e. npon;ecca B036y)I(,D;eHIDI 

cTHMyn:apyeMoi-i TKaHn (P.<I>. rHMpaHoB, 2002; G. Todd et al., 2003). 

Bee COBpeMeHHbie MarHHTHbie CTHMYJIHTOpl>I COCTOHT H3 MOID;HOfO 

KOH)leHCaTopa, CTHM)'JIHpyro:rn;e:ii KaT)'IlIKH (KOHJia) H 6noKa yrrpaBJieHH.sI. 

KoH,n;eHCaTOphI B:E,ICOKoro HanpHJKeHH.sI 3ap.8iKaIOTCH 3JieKT}JflqeCKHM TOKOM 

60JibilIOH CHJII,I (.z:i:o 20 KA) . .lifa KOH)leHCaTopa 3JieKT}JOTOK HarrpaBmreTCH B 

CTHMyJIHpyrouzyro KaT)'IlIKY, r.z:i:e H rrpOHCXO)lHT reHepan;mI nepeMeHHoro 

MarHHTHoro IlOJIH 6om,mo:a MOIIlHOCTH. MaKCHMaJlbHruI MOIIlHOCTI, Marmnaoro 

IIOJI.8 MOiKeT )lOCTHraTb 10 TecJIOB (T). no IIpflqHHe o6ecneqeHHH Heo6XO.I(HMbIX 

Mep 6e30IIaCHOCTH rrpH npoBe)leHHH COOTBeTCTByrom;nx HCCJie)lOBaHHH 

HaH60JibIIIee pacrrpoc-rpaHemre IIO.JIYl.IHITH CTHMYJIHTOpbI, reHepnpyrom;He 

MaKCHMaJII,HOe MarHHTHOe none B 2,0 - 2,5 T. B MOMeHT no.n.aqH MarHHTHOro 

CTHMYJia BCJie)lCTBHe .n.eqJOpMan;HOHHbIX H3MeHeHHH B KaT)'mKe B03HHKaeT 

xapaKTepHbIH :rn;enqoK, HHor.z:i:a .no 100 - 120 .z:i;E (C. Brunholzl et al., 1993; E.E. 

IlbICKOB, 2001; P.M. ropo.z:i:m1qeB H .np., 2009). 3TOT cparcr Heo6xo,D;HMO 

ytIHThIBaTb B npon;ecce HCCJie)lOBaHHH. 

MarHHTHhie CTHMYJIJITOphI, npHMeIDieMl>Je B HacToJimee BpeM.8, HMeJOT 

TeXHH'1eCKHe xapaKTepHCTHKH. Mo,neJIH, rrpe,llHa3HaqeHHbie )lJI.8 

)·tJfHM)'JISID;HH KOphI roJIOBHoro KOp1! M03ra H rrepmpepWieCKHX HepBOB, 

. pa.KTepI13yJOTC5I crre,JzyIOmHMH OCHOBHhIMH TeXHHqeCKHMH rrapaMeT}JaMH: 
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1) q>83HOCTh HMrrynhca - MOHOq>83Hae, 6mp83Hhie, IIOJIH<p83Hhie; 

2) )J;JIHTeJII,HOCTh HMrryJihCa - BpeMH HapacTaHIDI H 3a-ryxaHIDI MarHHTHOro 

nomr Kone6neTcH OT 0, 1 .no 1 Mc; 

3) aMIIJIH1)7)J;a HMnyJihCa - BaphHpyeT OT 1,5 .no 3,5 T; 

4) qacTOTa CTHM-yn.snu,rn - OT 0,1 .no 100 rn; c Me)KC'.fHMYJibHhIM 

HHTepB8JIOM MeHee 1 MC; 

5) KOJIHlJeCTBO CTHMYJIOB - COBpeMeHHbie CTHMYJIHTOpbI cnoco6Hbl 

o6ecnetIHBaTh 6e3 rreperpeBaHIDI no.n;aqy 6onee 500 CTHMYJIOB no.n;px.n; (M. Hallet, 

2000; P.<I>. rHMpaHoB, 2002; A. Cowey, 2005). 

XapaKTepHCTHKH reHepHpyeMoro MarHHTHOro IlOJIH npH MarHHTHOH 

CTHMYJIHD;HH B 3Ha4HTeJII,HOH CTerreHH 3aBHCHT OT KOHCTpYKTHBHI,IX 

oco6eHHocTeii KaTymKH correHoH.n;a (A.T. Barker, 1991; K. Kaneko et al., 1997; 

V.Di. Lazzaro et al., 2004; H. Matsumoto et al., 2009). B 3aBHCHMOCTH OT 3a.n;a~rn 

HCCJie,l(OBaHIDI HCIIOJII,3)'IOT KaTymKH (KoiinI>I) pa3HOH cpopMhI H ,D;HaMeTpa. 

HarrpHMep, HCIIOJih3YIOT IlJIOCKHe KOHJihI, BHelIIHHH )J;HaMeTJ) KOTOpbIX COCTaBJIHeT 

125, 120, 90, 70, 60, 50 H 40 MM (B.U. Meyer, S. Rorich, 1996). 

He,n;ocTaTOK IlJIOCKHX KOHJIOB COCTOHT B CJIO)KHOCTH ,l(OCTH)KeHIDl 

. ceJieKTHBHoro B036y)K,D;eHIDI, TaK KaK npH HX HCIIOJII,30BaHHH aKTHBHp)'IOTC.SI Bee 

aHaToMHtiecKHe C1J)YKTYPI>I c O)J.HHaKOBbIMH noporaMH B036yJK,l(eHIDI. C 

)J.HaMelpa Koiina B03pacTaeT B03MO)KHOCTI, ceneKTHBHOH 

CTHMYJIHD;HH, HO CHIDKaeTCH MOin;HOCTh MarHHTHoro IlOJIH H KOHJI 6:&ICTpO 

EcnH 3a,naqa npoBO)J;HMOro HCCJie,n;oBaHHH. 1J)e6yeT TQqHOH JIOKaJIH3an;HH 

':Sl'HMYIDID;HH, TO B 3TOM cnyqae n;enecoo6p83Hee npHMeHSITb C)];BOeHH:&Ie KOHJibI B 

~!'I):(e 6a6oqKH. Koiinhl, cKoHcTJ)yHpoBaHHhie B cpopMe nonyccpepbI - eynona HJIH 

o6Jier4aIOT B036y)K,Z];eHHe 30Hbl MOTOpHOH ' rrpoexn;HH HH)KHHX 

@If~qHocTeH (S. Chokroverty et al., 1991; P.H. Ellaway et al., 1998; A. Maertens 

eNoordhout et al., 1998). 

{ Cne,l(yeT OTMeTHTb, qTo MarHHTHhIH CTHMYJIHTOp MOJKeT IlO)];KJII011aThCH. K 

p'.¥Y coBpeMeHHOMY 3JieKTpOHeHpOMHOrpacpy tiepe3 cnen;HaJihHI>IH BXO~ Ha 
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ero naHeJlli. P83sepTKa 3KpaHa 3JieKTJ)OHeHpOMHorpacpa 3anycKaeTCH CHHX.pOHHO C 

p83pH,D;OM KaT)'IIIKH COJieHOH,lla, HJIH, Hao6opoT, MarHHTHblH CTHM)7JUITOp 

3anycKaeTCH OT OCHOBHOro 6noKa. MoHHTOp 3JieKT})OHeHpOMHOrpatpa ofo,I'l!HO 

CJIY:>KHT ,llJIH BH3Ya.JIH3all;HH BbI3BaHHbIX MarHHTHOH CTHM)'JIHI.l;fieii OTBeTOB (V .E. 

Amassian et al., 1989; P.M. ropo,nHH-IeB, 2005). 

B orrpe,z::i;eneHHOH CTerreHH TepMHH «MarHHTHWI CTHMYIDID;MH» - HBJUieTCH 

,z::i;onymeHHeM, ITOCKOJibKY Ha ypoBHe B036y:>K,z::i;aeMOH CTJ)YKT)'pb! pa60TaIOT Te )Ke 

MeXaHH3MbI, qTO H npH 3JieI<TpHt{eCKOH CTHMYJU{IJ;HH, a HMeHHO npoXO:>K,D;eHHe 

3JieK1'pH-IecKoro TOKa qepe3 MeM6patty HepBHOH KJieTKH (U.D. Schmid et al., 

1991; c.c. HHKHTHH, A.JI. KypeHKOB, 2003). ,[(enoJUipM3aD;HH MeM6paHI,I KJieTKH 
' 

IIpHBO,D;HT K B03HHKHOBeHHIO ITOTeHIJ;HaJia ,n;eHCTBIDI H ero ,lla.JlbHeiimeMy 

pacnpOCTpaiieHHIO no cpH3HOJIOrnqecKHM 3aKOHaM (P.<l>. rHMpaiiOB, 2002; H. 

Matsumoto et al., 2009). HanpaBJiem1e HH)zyIJ;HpoBaHHoro 3JieKT}JWiecKoro TOKa B 

HepBHOM TKaHH onpe,n;eIDieTCH q>H3HqecKHM «npaBHJIOM npaBOH pyKH»: ecJIH ee 

6om,moii narre11; pacnoJIO:>KHTh no HanpasneHHIO 3JieKTpHqecKoro TOKa, To 

ecTeCTBeHHO corHyT:E.Ie IlaJibIJ;hl yKa>K)'T HanpaBJieHHe MarHHTHOro IIOJIH (A. 

Berardelli et al., 1991; A. Eisen, 1992; E.M. Wassermann et al., 2002). 

Me)K,n;y MarHHTHOM cTHMYJIHIJ;Heif H 3JieKTpHqecKoii CTHMYIDIIJ;Heif 

cymecTsyeT pH,n; OTJIH'rnH. IlpH 3JieKTpwrecKoH CTHMYIDIIJ;HH HMnyn1>c 

B03,D;eHCTByeT Ha TKaHH opraHH3Ma qepe3 HaKO)KHJ:iie, Hrom .. qaTI>Ie HJIH 

HMnnaHTHposaHHble 3JieKTpo~bl (M.E. rexT, 1990; M.E. fexT H ,llp:, 1997; B. H. 

KoMaHn;eB, B.A. 3a6onoTHbIX, 2001). IlpH MarHHTHOH CTHMYJUIUHH B pe3yJII>TaTe 

.· 3JieTJ)OMarHHTHOM HH)zyKIJ;HH B rny6HHe TKaHeH reHep:apyeTCj{ 3JieICTpHqecKoe 

none, KOTOpoe B CBOIO 011epe~b Bbl3bIBaeT ITO.HBJieHHe pa3HOCTH IIOTeHIJ;HaJIOB H 

@OXO:>K,lleHHe HMIIYJihCa. MarHHTHOe none B036J)K,n;aeT HepBHyro TKaHI, TOJII:,KO 

~'; IIpH HaJIHl:J:HH «nocpe,D;HHKa» B BH,D;e HH,llYI.l;HpoBaHHOrO 3JieKTplI1IeCKOro noIDI 

{rv.1.D. Caramia et al., 1991; S. Chokroverty et al., 1991; G. Deuschl et al., 1991). 

IIoj{BJieHHe TeXHHqecKH COBepmeHHhIX CTHM)'IDITOpOB TI03BOJIHJIO 

18fIOJib30BaTI, MarHHTHYJO CTHMYIDIIJ;HIO IJ;HC H nepHcpepwieCKHX HepBOB ~IDI 

t 3~eHCTBHH Ha COOTBeTCTBYJOIUHe CTµy:rcrypoI. B KJIHHHKe CTHMYJIHI.l;IDI pa3HblX 
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OT,D;eJIOB KOpbl fOJIOBHOrO, CIIHHHoro M03ra H nepHqJepK'!eCKHX HepBOB C 

IIOMOIIJ;hIO nepeMeHHoro MarHHTHOfO IIOJI.SI CTana ,D;OBOJlbHO ,D;OCTYIIHhIM MeTO,D;OM, 

3aIDIBlliHM CBOIO HHIIIy B ,D;HafHOCTHKe H JieqeHHH HeBponornqecKHX 3a6oneBaHHH, 

HeiipoXHpyprK'IeCKOM MOHHTOpHHre, B ne;::i;HarpHH, yponornH, IICHXOJIOrHH H 

.npyrHX c41epax (A.T. Barker, 1985; C.W. Hess et al., 1987; B.L. Day et al., 1988; 

U.D. Schmid et al., 1991; B.U. Meyer et al., 1995, 1996; E.M. Wassermann et al., 

1998; C.C. HHKHTHH, A.JI. KypeHKOB, 2003; JI.P. 3eHKOB, 2004; P.T. Huerta, B.T. 

Volpe, 2009). 

Hcnom,3oBrume MarHMTHOH CTHMYJUIUHH HepBHI>IX crpyKryp qerroBeKa B 

Me)];HUHHe C )];HarHOCTHqecKHMH H ne1:1e6HI,IMH ueJI.SIMH CB513aHO C 

onpe,nerreHHhIMH rrpeHMym;ecTBaMH 3Toro MeTo.n;a rrepe.n npHMeHeHHeM 

rpa.n;:m.J;HOHHOH :meK'I'pH'lleCKOH CTHM}'JIJIUHH fOJIOBHOfO H CIIHHHoro M03ra, 

rrepHqJep:atiecKHX HepBOB. MarHHTHoe rrone rrpoHHKaeT . qepe3 JII061,1e 

aHaTOMWieCKHe crpyKTypbl 6e3 KaKHX-JIH6o H3MeHeHHM, II03TOMY o6ecrretIHBaeT 

B036y)K.n;emrn TKaHeH, KOTOpbie rrpHKpbIThI KOCTHbIMH H MbimeqHbIMH 

o6pa30BaHH51MH. MarHHTHaJI CTHMJJI.SlUH51 He conpoBo)K,D;aeTCjJ JIOjJBJieHHeM 

6oneBbIX oruyrn;eHHH, IIOCKOJlhI<Y B 3TOM CJIY4ae HHTeHCHBHOCTb 

lIH,D;YUHpoBaHHOfO 3JieKTplI'leCKOfO IIOlliI CJIHIIIKOM Mana ,D;JUI aKTHBau1rn: 6oneBI,IX 

pe:u;enTopoB. MarHHTHruI CTHM)'JIHUIDI He Tpe6yeT npe,r:i;BapBTeJibHOH o6pa60TKH 

KO)KHOfO IIOKpOBa, a B03MO)KHOCTb ee HCTIOJib30BaHHH C HeKOTOporo paCCTOHHH51 

l103BOJI.SieT rrpHMeIDITI, 3TOT MeTo.n; npH HanlI'lHH y o6cne,n;yeM;bIX IIOB5130K, 

HH<peKUHOHHI>IX npon;eccoB, OTKPI>ITE,IX paH. CBo6o,r:i;Hoe nepeMem;em,re 

CTHM)'JIHpyrorn;eH KayYIIIKH o6ecneqHBaeT 6bICTpblH IlOHCK OilTHMaJibHOH TOtJKM 

CTHM)'IDIUHH (P.M. Rossini et al., 1988; M. Inghillery et al., 1989; G. Deuschl et 

al., 1991; J.C. Keel et al., 2000; P.<I>. f'HMpaHoB, 2002; B.11. KynHHKOB H ,r:i;p., 

3Ha1iHTem,Hoe KOJIK'IeCTBO pa6oT C HCilOJib30BaHHeM MeTO,D;HKH MarHHTHOH 

CTHMYll.sIIl;HH IlOCB.sIIll,eHO H3y-qeHHIO KOpTHKOCIIHHaJibHI>IX BJIHHHHH Ha 

.. MOTOHeHpOHhI, IfHHepBHpyIOill,He MbIIIIUbI BepXHHX H HH)KHHX KOHe~rnocTeii (C. 

Capaday et al., 1999; H.S. Pyndt, J.B. Nielsen, 2003; P.T. Huerta, B.T. Volpe, 
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2009). no H3MeHeHHIO napaMeT_P0B M0T0pHbIX 0TBeT0B, BbI3I,IBaeMbIX 

B03)];eMCTBHeM MafHHTHbIX CTHMy-JI0B Ha M0T0pH)'lO 30lfY K0pbI H CilHHH0f0 M03ra 

B npouecce BhIII0JIHeHH51 pa3JilflIHbIX )];BHfaTeJibHbIX 3a.n;aq, y.n;arrocb cymecTBeHH0 

pacIIIBpHTI, npe.n;cTaBJieHHH 0 MeXaHH3MaX rrp0M3B0JibHbIX ,IJ;Blf)Kemrii qenoBeKa 

(W.D-C. Man et al., 2004; O.B. Ka3eHHHKOB, IO.C. JleBHK, 2009; J. McNeil et al., 

2009; B.JI. Trurn:c, O.B. Ka3eHHHKOB, 2014). 

MeTO.n;HKa CTHMy-JIHUHH nepeMeHHbIM MarHHTHbIM Il0JieM npHMeHeHa AJI.SI 

oueHKH cpyHKUHOHaJibHoro C0CT0SIHH.SI HepBH0-MbIIIIetJHoro annapaTa 

cnopTcMeHoB (P.M. ropo;:,;mrqeB H ;:,;p., 2006; 2008; E.A. IlHBOBapoBa, 2012). B 

3THX pa6oTax H3y"t!aJIHCh ));JIHTeJibH0CTb nep1m.n;a MQJiqaHJ•UI H napaMeTJ)bl 

M0T0pHbIX 0TBeT0B (BMO) pa3JmqHbIX CKeJieTHbIX MI,IIIIU, BbI3bIBaeMbie 

CTHM)'JISII.J;HeM K0pbI roJI0BH0f0 M03ra H cerMeHT0B CTIHHH0f0 M03ra y JIHU, 

a;:,;anTHpoBaHHblX K Hanp,srnceHHOM MbIIIIeqHOM .n;e.SITeJibH0CTH pa3HOH 

HanpaBJieHH0CTH. B npoqecce 3THX HCCJieJJ;OBaHHM ycTaH0BJieHa 3aBHCHM0CTh 

MaKCHMaJibHOH aMTIJIHT)',IJ;hI BMO H noporoB B036y)K_n;eHIDI OT HanpaBJieHH0CTH 

cpH3Hl!eCKHX HarpY30K H ypoBH.SI KBanH<pHKaUHH cnopTCMeH0B. 

IlepeMeHHOe MarHHTH0e none, reHepHpyeM0e C0BpeMeHHbIMH M0IWlbIMH 

CTHMy-JIHTopaMH, Il03B0JISieT aKTHBHp0BaTb H nepmpepHqecKHe HepBbl, 

HHHepBHpyrom;He cKeneTHbie MbIIIIUhI. M.I. Polkey et al. (1996) nepBhIM onHcarr 

Texmt:KY MarHHTHOH CTHMYJIHI.lHH n. femoralis. IlpH HcTI0Jlb30BaHHH )];JI.SI 

CTHMYJISIUHH n. femoralis CJJ;B0eHH0ro KO:iina ;:,;mlMeTp0M 45 MM aBT0paM y;:,;anocb 

3aperHCTpHp0BaTb cynpaMaKCHMaJihH0e C0Kpam;eHHe m. quadriceps y ;:,;eCHTH 

3,I1;0p0Bl,IX JIIO.n;eii. B ,ll;aJibHeHIIIHX HCCJie,lJ;0BaHHSIX npHMeHeHHe TeXHHKH 

MarHHTHOM CTHMYJISII.J;HH n. ulnaris Il03B0JIHJI0 oueHHTI, BeJI.HlIHHY ycHJIHSI npH 

.cynpaMaKcHMaJibH0M coKpa~eHHH m. adductor pollicis y 38 3,z:i;opoBoIX JIHI.J; (M.L. 

Harris et al., 2000). Ba)KHO 0TMeTHTo, qTo MeTo.n;HI<a MarHHTHOM CTHMYJISII.lHH 

M0:>KeT 6b!Tb HCTI0Jib30BaHa )];JUI H3MepeHHH ycHJIHH, Bb13.bIBaeMoro nepeMeHHbIM 

:MarHHTHhIM noJieM BO BpeWI Henocpe.n;CTBeHH0ro ocymecTBJieHHH ,IJ;BHraTeJII,H0I'0 

,,.n;eiicTBIDI (D.K. McKenzie et al., 1992). 
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Pe3yJI:bTaTI,I HCCJie,n:oBaHHH, IlOKa3aBIIIHe B03MOJKHOCTI:, aKTHBHpOBaTI:, 

MbIIIIe'tJH)'IO aKTHBHOCTb nocpe,n:CTBOM HHTeHCHBHOfO MarHHTHOfO CTHMYJia, 

IlOCJIYJKHJIH OCHOBOH ,Zl;JUI IlJiaHHpOBaHIDI H npoBe,n:eHHSI 3KCnepHMeHTOB no 

H3yqeHHIO BJIIDIHHH CHCTeMaTHtieCKOH MarHHTHOH CTHMYJIHIJ;HH CKeJieTHI,IX MI,IIII:q 

Ha npmrnrreHHe CHJIOBblX cnoco6HOCTeH y 3,Zl;OpOBI:iIX JIHU. TaKHe HCCJie,n:oBaHH.sI 

m1epBI,1e 6:E,rnH npoBe,n:em,I crreu;HanHcTaMH BeJIHKOJIYKCKOH rocy,n;apcTBeHHOH 

aKa,n;eMHH q>H3H"'ieCKOH K)'JibTypI»I H cnopTa B OKT.sIOpe 2006 ro.n;a (P .M. 

ropO,Zl;Hif'leB H ,n;p., 2007). B 3TOM HCCJie,D;OBaHHH Ha 28 3,Zl;OpOBbIX HCilMryeMI>IX B 

B03pacTe 18 - 23 JleT H3yqanocb BJIIDIHHe pHTMH1IeCKOH MarHHTHOH CTMMYJI.SIUHH 

nyqeBoro crn6aTeIDJ. KHCTH Ha rrapaMerpI»r ero coKpameHIDI H 3Mr -
' 

xapaKTepHCTHKM. Hcnr:,1ryeMbIM HaHOCHJIH e)Ke,n:HeBHO ,n:ecsrn, na'leK MafHHTHbIX 

CTHMYJIOB B TetieHHe 5 MMHYT c -qacTOTOH 17 ru H MOIIJ;HOCTI,IO MarHHTHOH 

HH,Zl;yKUHH 0,8 T. CTHMYJI}IUHH ocymecTBJrnnacb B COCTOSIHHH OTHOCHTeJH,HOro 

MbIIIIetIHOfO IlOKO}I Ha nponIJKeHHH BOCbMH ,n:HeH, HHTepBan OT,Zl;bIXa MeiK,n:y 

natJKBMH cocTaBJUIJI 50 ceeyH,n;. B pe3yJibTaTe npoBe,n:eHHbIX HCCJie,n:oBaHHH 

ycTaHOBJieHO, tITO IlOCJie BOCbMH ,n:HeM rrpHMeHeHIDI e)Ke,Zl;HeBHOH pHTMMtJeCKOH 

KHCTH npOH3BOJibHa.SI 

MaKCHMaJibHaSI CHJia B03pocna Ha 21,4 %, Tor,n:a KaK B KOHTPOJlbHOH rpyrrrre 

,Zl;OCTOBepHbIX H3MeHeHHH cpe,n;HerpynnOBbIX 3HatJeHHH MaKCHManbHOH CHJlbI B 

TeqeHHe HCCJie,n:oBaHH.SI He IIpOH30IIIJIO, BoccTaHOBJieHHe BeJIHqHHI,J 

MaKCHMaJibHOH CHJII,I ,n;o HCXO,Zl;HbIX 3HatJeHHH Ha6JIIO,D;aJIOCb JIHIIIb Ha ,n;ec.SITbie 

cyTKH nocne rrpe:r<pameaIDI ceaHCOB pMTMMtJecKoii MarHHTHOH cTHMYIDIUHH (P .M . 

. Topo,Zl;HHl.JeB H ,up., 2007). 

TaKHM o6pa30M, MarHHTHa.SI CTHMYJIHUH.H cKeJieTHbIX MbIIIIU B COCTO.HHHH 

(OTHOCHTeJU,HOfO MblilletJHOfO ITOKOH MOiKeT IlOBbiillaTE, . CHJIOBbie crroco6HOCTH 

<;IeJioBeKa. IlpH rro,n:o6HOH MafHHTHOCTffMYJI.SIUHOHHOH T_PeHHpOBKe Heo6XO,n;HMO 

~03,D;eifoTBOBaTb Ha Mbimn;y ,n;ocTaTOtIHO MOIIl;Hl>IMH CTHMYJiaMH. K CO)I(aJieHHIO, 

#~)Ke HOBeiimHe MarHHTHble CTHMYIDJ.TOpbI crroco6Hb! reHepMpOBaTb JIMillb 

.. pe,n;eneHHoe KOnHtJeCTBO HHTeHCHBHbIX CTHMYilOB B natJKe H3-3a rreperpeBaHH}I 

ryrnKH. BMecTe c TeM, MarHHTHbIH CTHMYJI, HaHocHMbIH B rrpouecce 
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COKpameHmi:, MO)KeT Y13emrqHTF, pa3BHBaeMoe MbIIIIIJ;eH ycHJIHe. B 3TOM cnyqae He 

Tpe6yeTC.sI BbICOKOHHTeHCHBHOe CTHMYJUIIJ;HOHHOe B03.n;eHCTBHe Ha MbIIIIIJ;Y, 

.n;ocTaToqHQ CTHM)'JUID;HH cy6MaKCMMam,HOH MOID;HOCTH. C yqeTOM aHanH3a 

CBe.n;eHHH mrTepazypoI O BJlmlHHH MarHHTHOH CTHMy'JI.sIIJ;HH Ha cpyHKIJ;MOHanhHbie 

CBOHCTBa CKeJieTHT:,IX MI:,IIIIIJ; rrpe.n;cTaBJI5IJIOCb JIOrHqHbIM inyqHT.b B03MO:iKHOCTH 

H3MeHeHH5I CHJIOB:&IX crroco6HOCTeH MI>IUID; rrocpe.n;cTBOM MarHHTHOro 

Bo3.n;eifoTBmi: Ha Ml>IIIIIJ;I>I-aroHHCTbI .n;BHraTem,Horo .n;eifoTBIDl B rrpou;ecce ero 

Herrocpe,ncTBeHHoro BblIIOJIHeHIDl. 
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r JIABA 2. OPr AHH3Al(lUI H METO,ll;bl HCCJIE,ll;OBAHIDI 

2.1. KoHTHHreHT H opraHH33Il,HH HCCJie,!J;OB3HHH 

HacTo.snu;ee Hccne,n;oBaHHe npoBo,n;Hnoch Ha 6a3e «HayqHo 

HCCJie)];OBaTeJibCKOrO HHCTHT)'Ta npo6neM cnopTa H 03,ri;OpOBHTem,HOH 

cpH3wrecKoii .KYJihT)'PbI» BenHKOJiyKCKOM rocy.z:i;apcTBeHHOM aKa,ri;eMHH 

q_)H3WiecKoM KYJihT)'phI H cnopTa (BJif A<l>K) B nepHo,z:i; c 2011 no 2014 r. 

B HCCJie,n;oBaHHH IIpHH.SIJIO yqaCTHe 55 3,D;OpOBbIX HCilhITJeMbIX MY)KCKoro 

rrona B B03pacTe 19 - 28 JieT, 3aHHMaIOII(HXCJI crropnIBHbIMH HrpaMH, 

KBaJIH(pHKaI(IDI - II - I pa3pH.ZJ.. y CJIOBHH npoBe,n;eHIDI 3KcrrepHMeHTa 6bIJIH 

cornaCOBaHhl C KOMHTeTOM TIO 6H03THKe BJI[' A<l>K, BCe HCilbITYeMbie IlOJiyqHJIH 

.z:i;eTaJibHyIO HHcpOpMaI(HIO O IIpOBO,ll;HMOM HCCJie.ll;OBaHHH H .ll;aJIH IIHCbMeHHOe 

cornacHe Ha ytiaCTHe B HeM B COOTBeTCTBHH C Xem,CHHCKOM ,ri;eKJiapaI(Heii. 

C ceHT.sI6pH 2011 TIO anpem, 2012 r. Bbipa6aTI,IBaJiaCb o6m;rur KOHI(eIII(IDI 

pa6on,1, H3yt1anac:E. HayqHrui H MeTo.n;H'lecKrui JIHTepazypa no rrpo6neMe 

HCCJie)J,OBaHlUI, onpe,n;emmach H OT}Ja6aTbIBaJiaCb MeTO)];HKa co6CTBeHHbIX 

HCCJie,D;oBaHHH, peIIIaJIHCb opraHH3aI(HOHHble BOIIpOCbl npoae,n;eHHH 

3KCIIepHMeHTOB. Ha OCHOBe pe3yJibTaTOB, ony6JIHKOBaHHI,IX B OTe1:IeCTBeHHE,IX H 

3apy6e)KHblX H3,D;aHH.sIX, 6bIJIH cqmpMYJIHpOBaHbI I(eJIE. H 3a,n;a1:1H HCCJie)J,OBaHIDI, 

onpe.z:i;eneHbl MeTO)];bl HCCJie.ri;oBaHIDI, COCTaBJieH nnaH IIpOBe,ri;eHIDI 

3KCIIepHMeHTOB, pa3pa6oTaHbI rrpoTOKOJibl KOHKpeTHblX cepHM HCCJie,n;oBaHHM. 

B nepHo.z:i; c anpeJIH 2012 no Maii 2012 r. onpe,n;emmacb BeJIH1IHHa 

Bpam;aTem,Horo MOMeHTa, Bhl3bIBaeMoro MarHHTHOH H 3JieKT_PWieCKOH 

CTHMYJI.sII(Heii B COCTOHHHH OTHOCHTeJibHOrO IlOKO.SI. Hccne,z:i;oBaHHe IlpOBO)];HJIOCb 

B ,ri;Byx 3KCIIepHMeHTHbIX ycJIOBHHX.: a) rrpH IIOCTO.SIHHOM cmie CTHMYJia C 

H3MeHeHHeM qacTOTbI ero cne,ri;oBaHmr; 6) npH IlOCTO.SIHHOH qacTOTe CTHMJIDII(HH 
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c yBeJmqeHJ-IeM HHTeHCHBHOCTH CTHMyJia Ha 10 % rrpH Ka)K,D;OH rrocne;zyrom;eit 

CTHMYJIHIJ;HH. Cmm CTHM)'MIJ;HOHHOro B03,[(eHCTBHH Ha CKeJieTHbie Mblllill;f>l 

II0,[(6HparrHCI, H paccqHTbIBaJIHCb HH,[(HBH,[(YaJibHO ,[(JISI Ka)K,D;oro HCIIblTJeMoro. 

ITpOBO,[(HJIC.H aHaJIH3 rronyqeHHbIX pe3yJibTaTOB, onpe,[(eJUIJIHCb cne1u-1c}mqecKHe 

oco6eHHOCTH pa3JIHqHhIX BH,[(OB CTHMYMII;HH. 

C MM 2012 no :mom, 2012 r. rrpoBO,[(HJIOCb HCCJie,[(OBaHHe ,n;1rnaMHKH 

rrpOH3BOJibHOfO MaKCHMaJibHOfO apam;aTen:oHoro MOMeHTa (MBM), a TaIOKe 

H3MeHeHHH napaMeTJ)OB H-peqmeKca, · M-OTBeTa MI,IIIIIJ; roneHH TIO,[( BJIIDIHHeM 

MarHHTHOH CTHMYJI.sIIJ;HH HaHOCHMOH Herrocpe,n;cTBeHHO BO BpeM.sI MbIIIIeqHI,IX 

coKpam;eHHH B TeqeHHe 15 TJ)eHnpoaoqHbIX 3aH.HTHH. B xo,n;e H3MepeHIDI MBM 
' 

pernCTJ)HpOBaJiaCb 3JieKTJ)OMHOrpaMMa Hccne,zzyeMI,IX Ml>IIIIIJ;. 

B aBrycTe 2012 r. rrpoBO,ZJ;Hrrocb Hccne,n;oBaHHe H3MeHeHHH MBM, 

rrapaMeTJ)OB H-peqmeKca, M-oTBeTa MbIIIIIJ; roneHH B rrepno,n; nocne rrpose,n;eHHH 

Il.HTHa,ZJ;u;aTH,[(HeBHOH MarHHTHOH CTHMYMIJ;HH Ha q>OHe MbIIIIeqHl,IX COKpam;eHHH. 

C aBrycTa 2012 no mom, 2014 r. rrpoH3BO,n;IDiac1, MaTeMaTHKo­

cTaTHCTH1ieCKM o6pa6oTKa nonyqeHHbIX ,n;aHHbIX, COCTaBJUIJIHCJ:, Ta6JIHUbl H 

rpaqmKH, amUIH3HpOBa.JlliCI, pe3yn:1>TaTI,I 3KCrrepHMeHTa, 0606IUaJIHCI, MaTepHaJII,I 

acero HCCJie,n;onaHIDI no TeMe ,[(HCCepTaIJ;HH, fOTOBHJICJI TeKCT ,[(HccepTau;HH, 

HaIIHCaHbI n ony6JIHKOBaHhl Hayqtt:oie CTaTbH no TeMe )J.HCcepTaUHOHHOro 

HCCJie,n;oBaHIDl, Cq>OpM)'nHpoBaHbl BbIBO,D;bI H IIOJIO)l(eHJrn, BbIHOCHMJ:,Ie Ha 3am;:azy. 

2.2. MeTO}J;bl HCCJie}J;OBaHHJI 

Hcxo,rvr H3 3a,n;aq ,n;HccepTa:QHOHHOfO HCCJie)J.OBaHH.H 6bIJIH HCIIOJib30BaHbl 

cne,n;yrom;He MeTO,[(I:,l HCCJie~oBaHH.H: 

1) aHaJIH3, 0606m;em1e H HHTepnpeTau;HH HayqHOH JIHTepazypI>I; 

2) ,D;HHaMorpaq>HH; 
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3) IlOBepXHOCTHM H BbI3BaHHw:I 3JieKTpOMHorpacpH.sr; 

4) MamHTHw:I CHMYJISII(IDI MblillU.; 

5) 3IleKTpHqeCKM CTHMYIDIIJ.lUI M:&IllIU.; 

6) MeTO,D,hl MaTeMaTi,rqecKOH CTaTHCTHKM. 

AHaJIH3 H o6o6m;enne JIHTeparypbI. I1poaHanH3.HpOBaHo co,n,ep)KaHHe 196 

mneparypHolX HCTOt:ffiHKOB, H3 KOTOpbIX 89 HHOC1-paHHbIX. Ha OCHOBe 

pe3yJibTaTOB HX aHaJIH3a pa3pa6oraHa rrporpaMMa HCCJie,D,oBaHIDI, npOTOKOJibl 

rrpoBe,D,eHJ,UI 3anJial-rn:poBaHHbIX 3KCnepHMeHTOB H HHTepnpeTHp0B8HbI 

nonyqeHHbie ,D,aHHble. 

,Il;HHaMorpa4>11H. PerHCTpan;:mo ,D,HHaMOrpaMMbl KOHIJ,eH,ptrr-recKHX 

COKpfilIJ,eHHH MhllllIJ, ronemr o6cne,n,yeM&IX ocym;eCTBIDIJIH Ha MYJibTHCYCTaBHOM 

ne-qe6Ho-,n,HaraocTHtJ.ecKoM KOMnJieKce «Biodex Multi - Joint System Pro-3» 

(Biodex Medical System, USA, 2006). EHoJionP:recKaH o6paTHWI CBH3b o 

MoimeqHoM coKpamemrn: o6ecnel'.urnanacb nocpe,n,cTBOM u,aeTHoro rpaq>HtJ.ecKoro 

11,iOHHTOpa C BhICOKHM pa3pellleHHeM; OTo6proKaI01Il,ero BH3Ya.JlH3au,mo 

BbIIlOJIHeHIDI COKpaIIJ,eHHH (pHCYHOK 1 ). 

PHcyHoK 1 - THilHtIHbIH o6pa3en; ,mmaMorpaM11ilhI npH KOHIJ;eHTpi,rqecKoM 

ME.IIIIetJHOM COKpaIIJ,eHHH. 
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O6cne,zzyeMoie BI,IITOJIID.UIH rmaHTapeyro qmeKCHIO B roneH0CT0ilH0M 

cycTaBe B Il0JI0)KeHHH CH,!VI. Yron B KOJieHH0M cycTaBe C0CTaBIDIJI 110°, f0JI0Ba 

pacnonaranaco Ha no,n;ronoBHHKe Kpecna, pyKH 6oIJIH cBo6o,n;Ho CKpem;eHoI Ha 

)KHB0Te, roneH& H 6e,n;po )KeCTK0 cpHKCHpOBaJIHCI,, roneHOCTOilHbIH cycTaB 

0CTaBaJICH Il0,ll;BH)KHbIM, CTona 0ilHpaJiaCI, Ha IlJiaTcpOpM)'. BemfqHHa TJ)aeKT0pHH 

,ll;BH)KeHHH B roneH0CT0ilH0M cycTaBe COCTaBJI.SIJia 40°. 

,[(o npoBe,n;emrn K0HTp0JibHbIX HCilbITaHHH Ka~I,IH o6cne,n;yeMoIH 

Bl>IIIOJIHIDI HeCKOJII,KO TpeHHpOB01IHbIX ,lI.BHfaTeJibHbIX ,lI.eHCTBHH C :u;enbIO 

K0ppeK:u;HH npMJiaraeMI,IX ycHJIHH H ,n;mfTeJibH0CTH BI,IITOJIIDieMoro ,ll;BH)KeHHH. 

IlouepXHOCTHaH 3J1eKrpOMHOrpa4>HH. PemcTpawur 6HOilOTeHIJ;HaJIOB 

CKeJieTHbIX MhIIII:U: ocym;eCTBJIHJiaCb no Tpa,l(HIJ;HOHHOH MeT0,l(HKe (E.C. 

AHTpOilOBa H .np., 2003; P.M. ropo,lUiHtJ:eB, 2005) npH II0M0ll(H 8-KaHam,Horo 

3ITeKTpoHeiipoMHorpacpa «He:iipo-:rvIBII-8» (000 «He:iipocoq>T», PoccHH, 2006) c 

HCil0Jib30BaHHeM II0BepXH0CTHbIX (HaKO)KHbIX) 3JieKTJ)0,l(0B - MeTaJIJIHqecKHX 

,ll;HCKOB IIJI0ll(a,D;hlO 9 MM. PaCCTO.HHHe . Me~y 0TBO,!VIIIJ;HMH 3JieKTpO,l(aMH 

C0CTaBJI.HJI0 20 MM. AKTHBHbIH ::meKTp0,lI. pacnonaraJICR (B npoeKIJ;HH 

,UBHraTeJibHOH TQqKH MhIIIIIJ,bI), pecpepeHTHhIH - CMem;ancH OT Hee rroxo.ny 

B0JIOK0H K cyxo)KHJIHIO. Orrpe,neJI.HJIHCb aMIIJIHTY,lI.a H qHCJI0 zypH0B (noBopoTOB) 

'.JMf. 3a TYPH KpHBOH 3Mr npHHHMarroco H3MeHeHHe HarrpaBneHHH KpHBo:ii 

II0TeHIJ,Harra Ha npoTHBOII0JI0)KH0e B rrpe,nenax 0,l(HOH cp83bl 6e3 nepecetJeHHH 

H30JIHHHH. Y1IHTbIBaJIHCb T0JibK0 3HaqHMbie Il0TeH:u;HaJibI, T.e. Te,. aMITJIHzy,n;a 

K0TOpoIX paBHa 100 MKB H 6onee. IlpHMep 3aTIHCH 3MI' rrpHBe,neH Ha pHCYHKe 2. 

M-oTBeT H H-pecpneKc m. gastrocnemius H soleus perHCTpHpoBarrHCb no 

TJ)a,n;H:u;HoHHOH MeTo,n;HKe (Jl.O. Ba,n;arrHH, M.A. CKBop:u;oB, 198p; Jl.P. 3eHKOB, 

M.A. PoHKHH, 2004) nyTeM MOHorron5IpHoH 3JieKTJ)0CTHM)'IDI:U:HH n. tibialis. 

AKTHBHoIH 3JieKTJ)O,n; pacrronarancH B no,n;KoneHHOH HMKe. · IIpo.n;on)KHTen1,HocT1> 

3JieKTp0CTHM)'Jia COCTaBJUIJia 0, 1 MC, a CHJia CTHMYIDI:U:HH, Bbl3oIBaIOll(ero 

·· ,.MaKCHMaJibffYIO BeJIMHHY M-otBeTa H H-peqmeKca rro,n6Hpanac1, HH,ll;HBH.n;yarroHo 

.,n;n.a K~oro o6cne,n;yeMoro. IlpHMep 3anHcH M-oTBeTa H H-pecpneKca 

rrpe,UCTaBJieH Ha pHCYHKe 3. 
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PHcyHoK 2 - THTIHLIHhIH o6pa3eU 3MI' m. gastrocnemius (1 ), soleus (2) H tibialis 

anterior (3) MhII.I.II.J. BO BpeMH KOHUeHTpHtiec1mro MhIIIIet.J:Horo COKpamemur. 

PHcyHoK 3 - THIIHtlHhIH 06pa3en; saIIHCH M~oTBeTa H H-pecpnexca m. 
gastrocnemius npH 3neK1'p0CTHMYIDID;HH n. tibialis. 
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MarHHTHaH CTHMYJIHUHH - 3TO CTHMy-JUIIJ.mI HepBHOH H MbIIDe"lJ:HOH TKaHH 

nocpe.n;cTBOM npOXO)K)J;eHHH 3JieKTpOMarHHTHOro IlOJIH qepe3 CTHMYJIHpyrom,Hii 

KOH.JI H KO)!()' (E.£ JlbICKOB H .n;p., 2001; C.C. HHKHTHH, A.JI. KypeHKOB, 2003). 

IlpH CTHMYIDI.QHH cKeJieTHbIX MbIIIIIJ. roneHH B IIOKOe 3JieKTpOMarHHTHT:.Ie 

CTHMYJibl HaHOCHJIHCb c IlOMOIIl.bIO MarHHTHOro CTHMYJIHTOpa «Magstim 200» 

(Magstim Co., UK, 2007). "HcnoJib30BanCH Koiin .n;HaMeTpoM 50 MM, KOTop1>1ii 

pacnonarancH Ha Me,n;HaJihHOii: ronoBKe m. gastrocnemius. Cn1MYm,1 HaHOCHJIHCb B 

COCTO.sIHHH MbIIIIe1rnoro IIOKOH. H BO BpeMJI rro,n;omaeHHoro cr116aHID1 CTOilbl. 

Ilpo,n;OJI)KHTeJibHOCTh Ka:>K.u;oro CT:EIMyrra COCTaBJIHJia 0, 1 MC. CHna CTHMy-Jia 

no,u;6Hpanacr, HH,n;HBHAYaJl&HO ,n;mI Krui<,n;oro HCTibrryeMoro. 

3JieKTpOCTHMYJIHnHH. Bo BpeMSI 3JieKTpOCTHMYJUIUHii CKeJieTHblX MblIIIll B 

IlOKOe HCIIOJib30BanHCh :meKTpOCT:0:My-JUITOpbI reHepHpyrom,He O,D;HOlpa3Hbie H 

,D;Byx<pa3Hhie CTHMYJII>I («Heifpocoq,T», «CEJI-2»). AKTHBHhIH 3JieK'fl)O,n; 

pacrrorrararrc.H Ha Me,D;HaJihHOH ronoBKe m. gastrocnemius, a peq>epeHTHhIH -

CMeIIJ,aJICH OT Hee noxo,n;y BOJIOKOH "I< cyxmKHJIHIO. IlpO,ll,OJI)KHTeJibHOCTb 

3JieKTpOCTHM)'Jia COCTaBJuma 0, 1 MC, a ero CHJia no,n:6Hparracb HH)];HBH,ll,YaJibHO. 

2.3. y CJIOBHH perHCTpauHH 3JICKTpOMHOrpa<J>u11ecKHX napaMeTpOB BO BpeMH 

nposeAeHHII 3KcnepHMeHTa 

B nepBOH qacTII HCCJie,n;oBaHIDI BCe o6cne,nyeMble no,n;BepraJIHCb 

B03)leifcTBHID MarHHTHOH cTHMYJIHIJJiH «Magstim 200» (Magstim Co., UK, 2007), 

O,D;HOq>a3HOH («HeifpocoqlT») H ,n;Byxcpa3HOH (CEJI-2) 3JieKTpOCTHM)'JIH~HH B 

TIOKOe. J.ifocne,n;oBaHHe npoBO,D;HJIOCb B ,n;ayx Bap:aaHTax: a) rrpH IIOCTO.sIHHOH CHJie 

CTHMyJia c BapbHpyrorn;eH tJaCTOTOii; 6) npR IIOCTOJIHHOH qacTOTe CTHMYIDI~HH c 

yBeJIHtJeHHeM cHJibI Ha 10% npn Ka)K)J;OH nocne.ll)'IO:m,eif CTHMYJIHD;HH. Cm1a 

CTHMYJUID;HOHHoro B03,D;eHCTBHH Ha CKeneTHbie MhlilllJ;I,l IIO)J.6HpaJiaCb H 
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paccqHT.bIBaJiaCb HH,D;HBH,lzyaJII,HO )];JI.JI Ka)K,D;Oro HCilbl'ryeMoro. HcrroJII:,30BaJIHCb 

CJie)zy!Oru;He BH,D;hl CTHMYJUID;HH: O,D;HOQ?a3Ha.si 3JieKT]_'.)HtJecKa.sI CTHMYJI.sID;IDI, 

,n;Byx<pa3HWI 3JieK1])OCTHMYIDIUHH, MarHHTHruI. BpeM.sI OT,n;bIXa Me)K,[.(y 

pa3JIWIH.bIMH BH,z:(aMH CTHMYJUIUHH C0CTaBJUIJI0 5 MHH., 0T,D;eJibHhIH mm: natJKa 

CTHMy-JI0B rro,n;aBaJIHCb qepe3 30 C. PernCTpHpOBclJU{Cb MaKCHMaJil,HbIB 

BpamaTeJibHhlH M0MeHT H peqmeKTOpHbie 0TBeTbl MblillD; roJieHH. B cneI.1JiaJibHOH 

cepm-r nepBOH qacTH RCCJie,D;oBaHHH perHC1])HpOBaJiaCh 3JieKTpHtJeCKWI 

aKTHBHOCTb 0T,n;em1HbIX ,n;mrraTeJioHbIX e,n;HHHU m. gastrocnemius nocne 

MarHHTHOH CTHMYJUID;HH ,[(aHHOH MI>IIIII.{bl. 

Bo BTOpoH tJaCTH 3KCIIepHMeHT0B HCilhl1)'eMhie 6hIJIH pa3,n;eneHhI Ha 

KOHTIJOITbHyIO (Kr) H 3KCIIepHMeHTaJihH)'IO (3I') rpynnbl ho 9 tJeJIOBeK B KIDK,n;OH, 

paBiffiie ITO CHJI0BbIM Il0Ka3aTeIDIM. HcnbrryeMbIM 06e0:x rpynrr npe,n;rraraJI0Ch 

BbIIlOJIH.sITb nrraHTapHYIO qmeKCHIO CT0ilhl (KOHI.{eHTpHtJeCKOe COKpam;eHHe) B 

TeqeHHe IlXTHa,n;I.J,aTH rpeHHp0BO"t!HhlX ,I\HeH C ycmu1eM 80 % OT MaKCHMaJibH0ro 

BpamaTeJU,H0f0 M0MeHTa Ha MyJibTHCYCTaBH0M neqe6HO-,I\HarHOCTHtJeCKOM 

K0MrrneKce «Biodex Multi - Joint System Pro-3» (Biodex Medical System, USA, 

2006). IIporpaMMa TpeHHp0B0tJHbIX 3aH.sITHll 61,ma o,n;HHaKOBOH B o6eHX rpynnax. 

Ornwrne 3aKnIOqaJIQCF, JIHllih B TOM, lJT0 HCilhI'ryeMhIM 3r BO BpeM.sI BhIIl0JIHeHH.8. 

nnaHTapHOH qmeKCHH HaHOCHJIHCh 3JieKTpOMarHHTHbie CTHMYJibl C IlOMOlll;hIO 

MarHHTHoro cTHM)'JIHTopa «Magstim 200» (Magstim Co., UK, 2007). 

Y HCilhrryeMhIX o6eHX rpyrrn B ,D;HH K0H'rpom,HhIX TeCTHpOBaHHH 

perncTpHp0BaJIHCb: MaKCHMaJihHhIH CHJIOBOH MoMeHT Ha KOMDJieKce «Biodex»; H­

peqmeKc H M-oTBeT MhlillU roJieHH. Bo apeMx BhIIlOJIHeHIDI npOH3BOJlhHOfO 

MaKCHMaJII,H0f0 CHJI0B0f0 M0MeHTa 3aITHChIBaJiaCb 6Ho:meKrpWieCKruI 

aKTHBH0CTI> m. gastrocnemius (GM), soleus (SOL), tibialis anterior (TA). H­

pecpneKchI H M-oTBeTbl GM H SOL Bhl3bIBaJIHCh no Tpa,n;HD;HOHHOH MeT0.I\HKe, 

nyreM CTHMYJIH~HH n. tibialis C IIOMOID;bIO CTHMYMTOpa 8-KaHaJibHOfO 

t :,rreKTpOHeiipoMHorpaq:,a «Heiipo-MBIT-8» (000 «Heiipoco<pT», PoccIDI, 2006). 

:B rrpou;ecce aHaJIH3a IIOJIYtJeHHhlX pe3yJII>TaTOB YtJHTbIBaJiaCI, MaKCHMaJibHa.sI 
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BeJIH'IHHa Bpam;aTem,Horo MOMeHTa H3 -rpex IIOilI:,ITOK. B 3TOM cnyqae HHTepBan 

0T,ll;l>IXa Me:>K,l(y IIOBT0pHbIMH Il0ilbITKaMH C0CTaBmm 30 C. 

y yqacTHHK0B 3KCIIepHMeHTa 6oIJIO IIpOBe,n;eHO 9 K0HT_P0JII,HbIX 

TeCTHp0BaHHH .n;m1 Ha6mo.n;eHHH 3a ,ll;HHaMHKOH HCCJie.n;yeMl>IX napaMeT_P0B. 

TiepBoe Tecn1poBaHHe BhIITOJIHeHo ,n;o Haqana -rpeHHpoBoK ,n;m.1 onpe,n;eJieHHH 

HCX0)];HbIX IIOK8.3aTeneii, rrocJie)zyIOm;He Tpli TeCTHpoBaHHH - TIOCJie 5, 10, H 15 

TpeHMpOB0qHbIX ,n;Heii, a TaIOKe 5 TeCTHpOBaHHH - 3, 6, 13, 24 H 35 .n;eHb II0CJie 

npeKpam;eHIDI TpeHHpOBQqHhIX 3aIDlTHH. 

2.4. MeTo,nbl MaTeMaTuqecKOH CTaTHCTHKH 

CTaTHCTlftieCKaH o6pa6oTKa pe3yJibTaT0B HCCJie.D;0BaHIDI Bhlll0JIIDIJiaCb Ha 

nepcomuibHOM KOMn:bIOTepe Pentium 4 c orrepa.u;HOHHOH cHcTeMoii Windows XP 

Professional npH noMom;H naKeT0B nporpaMM «Microsoft Office Excel 201 O» H 

«Statistica IO». Bhl'lHCJIHJIHCb cne.zzyrom;He cTaTHCTH'leCKHe napaMeTp:&1: cpe,n;Hee 

apmpMeTH'leCKOe (M), OIDH6Ka cpe,n;Hero apHCpMeTH'leCKOfO (m), K03cpq_m:u.HeHT 

BapHaTHBH0CTH (V). Onpe,n;emurn H0pMaJII,H0CTb pacnpe,n;eJieHHH Bhl6opoK H B 

COOTBeTCTBHH C no.rryqeHHolMH pe3yJII>TaTaMH ,D;JIH OJJ,eHKH )];OCTOBepHOCTH 

pa3JIHqHH Me)K)zy HCCJie,zzyeM:bIMH napaMe'IpaMH npHMeHIDIH napaMe-rpli'leCKHH T­

KpHTepHH CTI>IO,n;eHTa HJIH HerrapaMeTpHtJecKHii KpHTepHH BHJIKOKCOHa. ~ 

cpaBHeHIDI HCCJie,n;yeMblX napaMeT_POB B HeKOTOpbIX cnyqaHX H3MeHeHIDI 3THX 

BeJIHqHH pacctIHTE,IBaJIHCb B rrpoD,eHTax. 
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r JIABA 3. OCOliEHHOCTH BL13BAHHI,IX MLiffiEqJJLIX OTBETOB 
IlPII MATHIITHOH H 3JIEKTPlflIECKOH CTIIMY .JUII(HH 

IlEPH<l>EPlflIECKOro HEPBA 

IlpH H3yqeHHH B03MO)KHOCTeH HCIIOJ1I,3OBaHH.H Tex HJ1H HHI>IX 

CTHMy-JI.SIUHOHHbIX B03,n;eifoTBHH ,ZJ;JI.H H3yqeHHH cpH3HOJIOf1ftJeCK0:X MexaHH3MOB 

,Ll;BHraTeJII>HOH ,n;exTeJibHOCTH HJIH ueneHanpaBJieHHOro ynpaBrreHHH COCTOHHHeM 

opraHH3Ma tJeJIOBeKa, CBOMCTBaMH ero OT,D;eJII,HblX CHCTeM (LU-IC, MbIIllelIHblM 

armapaTOM H .Iq).) Bcer,n;a BCTaeT Bonpoc 06 a,n;eKBaTHI:,IX napa.MeT_Pax CTHMYIDIUHH 

- HHTeHCHBHOCTH, ,n.rrHTeJibHOCTH, KOJIHlleCTBe IlOBTOpeHHH B03,n;eHCTBHH H T.,n;. 

(C.M. Godfrey et al., 1979; G.L. Gottlieb et al., 1982; A. Delitto et al.,1988; N. 

Guissard, 2004). tfro KacaeTc.H cBe,l(eHMH o napaMeYpax_ 3JieKYpOCTHM)'IDIUHH 

rrpHMeH.HeMbIX ,n;IT.H HanpaBJieHHOro H3MeHeHHH ,l:(BHraTeJII:,HbIX KaqecTB qeJIOBeKa, 

TO OHM ,n;ocTaTOlJHO no,n;po6HO H3JIO)KeHbI BO MHOrHX ny6JIHKaD;IDIX (r.<I>. 

KoneCHHKOB, 1977; A.A. HHKonaeB, 1999; J. Gondin et al., 2014). B 3THX pa6oTax 

npHBe,n;eHI:,I TQqHI,Ie ,n;aHHbie 06 HHTeHCHBHOCTH, )J.JII1:TeJibHOCTH, t:pOpMe 

3JieKT_POCTHM)'JIOB, qacTOTe H pe)KHMe 3JieKYpOCTHMYJHU.J,MH. B TO )Ke BpeM.H 

cae,n;eHIDI O napaMeTpax MarHHTHOH CTHMy-JlSID;HH KpaiiHe cey,n;Hbl H KacaIOTC.H B 

OCHOBHOM JIHIIIb Tex xapaKTepMCTHK MarHHTHOfO B03,D;eHCTBH.H Ha pa3Hble 

CTPYKT)'pbl opraHH3Ma lieJIOBeKa, KOTOpbie HCIIOJib3YJOT ,n;mI .. rronyqeHIDI 

IIOJ1HOD;eHHbIX BbI3BaHHbIX MOTOpHbIX OTBeTOB C MI,IIIIU HH)KHHX H BepXHHX 

KOHeqHocTeii (P.M. Rossini et al., 1988; M. Inghillery et al., 1989). B HeKoTopbIX 

ny6rrHKaUIDIX, KaCaIOID;HXCSI BOilpOCOB HCIIOJib30BaHH.H MarHHTHOH CTHMYJISIUHH 

,n;JUI ne-qeHHSI Tex HJlH HHbIX 3a6oneBaHHH, paCKpbIBaIOTCH CBe,n;emrn 06 

HHTeHCHBHOCTH H rrpo,n;OJI)KHTeJibHOCTH MarHHTHOro CTHMYJia, co,n;ep)KaHHH 

rrporpaMMbI acero MarHHTHoro CTHMynxn;HoHHoro B03,n;eiicTBHSI (G. Deuschl et al., 

1991; J.C. Keel et al., 2000). B cBH3H c yKa3aHHbIMH BbIIIIe o6cTOHTeni:,cTBaMH 

npe,n;cTaBIDIJIOCb JIOfHl{HbIM H orrpaa,n;aHHbIM rrpe,n;aapHTeJIF.,HO rrpoaecTH 

cpaamneJibHbIH aHaJIH3 3t:pt:peKTOB MarHHTHOM M 3JieKYpH1IeCKOH CTHMYJISIUHH Ha 
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Mhlllle'9:HbIH annapaT -qeJIOBeKa c u;em,IO no,n6opa OIITHMa.JibHbfX napaMe1'pOB 

MarHHTHOH CTHM)'IDIIJ;HH ,L(IDI u;eneHanpaBneHHOro H3MeHeHIDI CBOHCTB HepBHO­

MbIIIIeqHoro annapaTa. 

3.1. lbMeHeHHH napaMeTpOB Bh13BaHllbIX MhIWC'IHhIX OTBCTOB npu 

yBeJIH'ICHHH CHJlbl O)lHOKpaTHOH MarHHTHOH H 3JICKTpH'leCKOH CTHM}'JIHD;HH 

n. tibialis 

B nepBOH cepHH 3KcnepHMeHTOB H3)"IaJIHCb H3MeHemrn napaMe1'pOB 

BbI3BaHHbIX MbIIIIe'9:HI,IX OTBeTOB npH yBeJIH'9:eHHH CHJII,I O,L(HH0'9:HOro MarHHTHOro 

H 3JieKTpHqecKoro ao3,neiicTBHH Ha n. tibialis. Mccne,n;oBaHIDI npoBe,n:eHbI Ha 

,L(BeHa,nn;aTH HCTII.I'ryeMhlX M)':>KCKoro IIOJia B B03pacTe 20 ± 2,1 JieT. 

Bo BpeM8 3KCnepHMeHTa HCilbJTyeMbie npHHHMaJIH ropH30HTaJibHOe 

IlOJIO:>KeHHe Ha KyrueTKe JIHD;OM BHH3. BHa'9:arre Ha HCcne,zzyeMOH Hore (npa.BoH) B 

COCTOHHHH OTHOCHTeITbHOro MblllJeqHoro IIOKO.sI C IlOMOID;bIO CTHM)'JIHpyromero 

noHcKoBoro 3JieK'rpo,na 3JieKTpOHeiipoMHorpa<}?a «He:apo-MBII-8» HaXOJ:(HJiaci, 

T0'9:Ka npoeKQHH n. tibialis B o6nacnr IlO,L(KOJieHHOH HMKH, npH CTHM)'JI8QHH 

KOTOpOH perHCT})HpOBaJIHCb HaH6onee Bbipa:>KeHHbie Bb13BaHHbie MbIWe'tJ:Hbie 

OTBeTbI GM H SOL. HaKo:>KH1,1e OTBOMm;He 3JieKTpo,n:hl HaKJia.z,;hlBaJIHCh Ha SOL H 

Me.L(HaJibffYIO ronoBI<y GM. Ilocne HaXO)K,l(emur OIITHMaJibHOH TOlfKH CTHMYIDID;HH 

n. tibialis npH nocne,n:oBaTeJibHOM yaenHqeHHH CHJibI 3JieKTpOCTHM)'Jia HaXO,L(HJIH 

rroporoByro BeJIHqHHY 3rreKTpOCTHMYIDIQHH. 3a noporoByro BeJIH'9:HHY 

npHHHMarracb CHJia 3JieK1'pOCTHM)'Jia, BbI3bIBaIOm;a.sr MMIIIelfHbIH OTBeT 90 - 100 

MKB. IlocJie onpe,n:eJieHIDI rroporoBOH HHTeHCHBHOCTH 3JieKTpOCTHM)'Jia 

perHCTpHpOBaJIHCb Bhl3BaHHI>Ie MhillJeqHbie OTBeTbl npH czyneHlfaTOM 

B03pacTaHHH CHJihl CTHMyna. HHTeHCHBHOCTb Ka:>K,n:oro nocne,n:oBaTem,Ho 

HaHOCHMOro CTHM)7Jia y-BeJIHtJHBaJiaC:E, Ha 10 % no cpaBHeHHIO c npe,n:bl,!zylllHM. B 
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TetieHI-1e 3KcrrepHMeHTa CHJia TO Ka npeBF,IIIIaJia noporOB)'IO B ,l(HaIIa30He OT 10 % 

)J,O 320 %, tITO II03BOJUIIlO penICTpHpOBaTI, MaKCHMaJI:bHbie BeJIHtIHHI,I H­

peqmeKCOB H M-OTBeTOB. HIITepBaJI OT,l(bIXa MeJK,zzy CTHM-yJiaMH COCTaBJI.SIJI 30 

CeK)'H,n:. C:mrn CTHMYJia no,n:6HpaJiaCb HH,l(HBHll)'aJibHO ,l(IDI KaJK,n:oro HCTI:brryeMoro. 

Ilo.rryqeHHhle 3Mr - 3aIIHCH o6pa6aTblBaJIHCI, B KOMIIbIOTepHOH rrporpaMMe 

«Heiipo-MBII». 

Ilocrre 3JieKTpHtieCKOM CTHM)'IDIQIDI HaHOCHJIH MarHHTH}'IO CTHM)'IDIQHIO 

npH TIOMOW:H IIJIOCKOfO KOMJia .ZI.HaMeTpOM B 50 MM MarHHTHoro CTHMYJI.SITopa 

«Magstim 200». I(eHTp Ko:ilna pacrronaraJIC.H B o6nacTH orrTHMaJI:bHOM ToqKH, 

Haii,n:eHHOH rrpH 3JieKTpOCTHMYJUIQHH n. tibialis. Tiocne,n:oBaTeJibHOcTI> 

perHCTpaQHH rrapaMeTpOB Bbl3BaHHblX MbIIIIetJHI:,IX OTBeTOB 6I:,IJia aHaJIOrHtIHa 

rrpHMeH.S:IeMOH rrpH 3JieKTpHqeCKOH CTHM-yJI5IQHH. 

Pe3yJI0TaTI,I aHaJIH3a rrapaMeTpOB H-peqmeKca rrpH yBeJIHqeHHH 

HHTeHCHBHOCTH CIBMYJI5IQHOHHOfO B03,l(eHCTBIDI IIOKa3aJIH, qTo C B03pacTaHHeM 

CHJibl MarHHTHOH H 3JieKTplftieCKOH CTHMJJI5ID;HH Ha6JIIO,n:aIOTCH 3aKOHOMepHbie 

H3MeHemrn aMIIJIHTY.ZI.I>I H ,l(JIHTeJihHOCTH H-peqmeKca. ,[LIDI 6onee y,n:o6Horo 

pacCMOTpeHIDI B KpHBOH 3aBHCHMOCTH aMIIJIHTy,n;I:,I H-OTBeTa GM OT CHJibl 

MafHHTHoro pa.3,n:paJKeHIDI HepBa MO)KHO BbI,Zl;eJIHTI:, TpH .ZI.HaIIa30Ha (pHcyHOK 4). 

1,6 -,---------------------------

1,4 +-----------------=E:-_::--_-_....,+;:--------=-:::-:=i=------::J __ _.-:1.. 

~ 1,2 +------------,,.-,,,_.-'-+------------=---
::!! 
i 1 
~0,8 +------~e..__.i......,.,__ ___________ ..,...... ____ _ 

§ 0,6 _j__ ___ _,.,.(__~~-----------t=:::::~~~ 
::!! 
< 0,4 +---~~~e..__--t--------------t-----

2 3 
0,2 +-_,.,,.=,,..._,!'l"-'---_.;;;;_----------------t-----

0 +----,----,----+---,--------.------,---,-------;,__---.---, 
qJOH 20 30 40 50 60 70 80 90 100% 

-MC --- 3C 

PHcyHoK 4 - ,[(MHaMHKa aMIIJIHTy):(l>I H-peqmeKca m. gastrocnemius npH 

yaerrJflleHHH HHTeHCHBHOCTH CTHMymIQHOHHOro B03,lJ,eHCTBIDI. 

I1pHMeqrume: no OCH a6CD;HCC - )'BeJmtJeHHe HHTeHCHBHOCTH CTHMJJia B % no OTHomeHHIO K 

nopory. 
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B 1-M ,[{Haila30He IlOCTeneHH0e yBeJIWieHHe HHTeHCHBH0CTH MarHHTHoro 

CTHM)'Jia Ha 10 % - 30 % no cpaBHeHmo c noporOBOH conp0B0:>K,D;aJI0Ch 

3HatJHTem,H&IM yBeJIHl!eHHeM aMnn11ry,n&1 H-peqmeKca GM. Bo 2-M ,nHanaJoHe 

yBenMT{eHHe CHllhI B03,[{eHCTBHH Ha 40 % - 70 % He npHB0,[(HJI0 K KaKHM-Jm6o 

3HalJHTeJihHhIM H3MeHeHMHM aMilJIHT)',[(&1 H-peqmeKca, Ha6mo,n;anoc.b 

CBoeo6pa3Hoe «nnaTO» - OTHOCHTeJihH0e nocT0HHCTB0 BeJIWIHHI,I MblmetJHoro 

0TBeTa. B 3-M ,nHanaJoHe npH ·noBI:,Imemrn: CHJibl CTHM)'JIHD;MH OT 80 % ,ri;o 100 % 

OTMetiaJI0CI, nepBoHalJaJibH0 6bICTpOe, a IT0T0M Me,ri;neHHOe CHIDKeHHe aMilJIHTY,IJ;bI 

H-pecpneKca GM. 

3aBHCHMOCTh ,[(HHaMHKH H-peq>JieKca GM OT HHTeHCHBH0CTH 

3JieKTpHtJeCKOro B03,IJ;eHCTBHH B u;enoM 6&rna TaKOH )Ke, KaK H B CJIY1Iae 

HCn0Jih30BaHMH MarHHTHOH CTHMymn:vrn. OCHOBHOe 0TJIHtIHe 3aKJil01JaJI0CI, B TOM, 

"CJT0 npH 3JieKTp0CTHMYJIHl(HH Tpe60BaJIOCI, B 6on&meH CTeneHH yBeJIH1IHTb 

HHTeHCHBH0CTb CTMM)'Jia no cpaBHeHHIO C noporoM ,[(JIH ,[(0CTM)KeHH.H 

0THOCHTem,Horo noCTOHHCTBa aMilJIHyY,[(bl H-peqmeKca H ee MaKCHMaJihHOH 

BeJIHlIHHhI B cpaBHeHHM c rrpHp0CT0M CHJihI, Heo6xo,[(HMblM B ycJI0BHHX 

npHMeHeHHH MarHHTHoro B03,[{eHCTBIUI Ha nepmpepWieCKHH HepB (pHCYHOK 4). 

MaKCHMaJibHhie aMIDIHTY,[{bI H-pecpneKCOB GM, BhI3hIBaeMhIX MarHHTHOH H 

3JieKTpWieCK0H CTHM)'IDII.J;HeH ,[(OCT0BepH0 He pa3JIH'iaJIHCb (Ta6nHu;a 2). 

Cne,rzyeT 0TMeTHTh, 'ITO C yaeJIH1JeHHeM HHTeHCHBH0CTH CTHM)'JISII.J;H0HHhIX 

B03,ri;eikTBHH ,[{JIHTem,HoCTb H-pecpneKca GM B03pacTana. TaK, npH- MarHHTHOH 

CTHM)'JIHD;HH, npeBbIIDaIOIIJ;eH noporoByIO HHTeHCHBHOCTI, Ha 10 %, ,[{JIHTeJU,HOCTb 

H-peqmeKca COCTaBmma B cpe.ri;HeM no rpynne 8,47 ± 0,30 MC, ,[(JIHTeJibH0CT& 

MaKCHMaJihHoro H-peqrneKca paBHHJiaCb 10,62 ± 0,18 MC. ,[(JIHTeJI:E,HOCTb H­

peqmeKca, perHCTpHpyeMoro npH HCil0Jih30BaHHH ::meK'I'pll'ieCKOH CTHMYJIHIJ;HH B 

aHaJI0fH'iHhIX 3KCnepHMeHTaJibHblX ycJI0BHHX,' B03pacTana C 7,92 ± 0,58 MC ,[(O 

10, 72 ± 0,43 MC.· YBenH1IeHHe npo,ri;oJI)KHTem,HocTH H-pecpne1<ca 61,rno 

CTaTHCTHqecKH 3HaqHM0 npH o6oHX BH,[(ax CTHM)'JIHIJ;H0HHE,IX B03,[(eHCTBHH 

(p<0,05). 
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Ta6Jrnna 2 

IlapaMeT})J:,I MbIIDetJHJ:,IX OTBeTOB, BbI3BaHHE,IX MarHHTHOH H 3JieKT})HqecKOH 

CTHMyIDIUHeii (M ± m, n = 12) 

IlapaMeTpI>I M.E,Iml{.E,I 
BHm,r CTRMYJUIIl;lUI 

MarHHTHruI 3neKTOHqecKrur 

IIopor H-peqmeKca 
GM 0,75±0,01 T 13,22±2,91 MA 

SOL 0,58±0,01 T 13,21±0,12 MA 

GM 0,52±0,01 T 12,84±2,36 MA 
Ilopor M-oTBeTa SOL 0,61±0,01 T 13,11±2,41 MA 

AMIIJIHT)'Jla MaKCHMa.JII,Horo H-peqmeKca (MB) 
GM 1,13±0,37 1,36±0,32 
SOL 4,27±1,31 4,66±1,33 

AMIIJIHT)'.r{a MaKCHMMbHOro M-oTBeTa (MB) 
GM 5,87±1,01 4,77±0,42 
SOL 8,87±1,83 9,15±1,82 

IIpHpoCT HHTeHCHBHOCTH CTHM)'Jia IIO GM 42,81±6,81'* 72,81±10,81 
OTHOIDeHmo K rropory ,nm:r ,IJ;OCTHiKeHlUI SOL 48,52±8,04* 90,02±11,31 

MaI<:CHMa.Jll,HOro H-peqJJieKCa (%) 
TipHpOCT HHTeHCHBHOCTH CTHM)'Jia no GM 151,43±17,24* 304,31±14,61 

ornomeHmo K rropory AIDI .l{OCTHiKemrn SOL 147,11±20,21 * 300,02±10,91 
MaKCHMaJlI,HOI'O M-ornera (%) 

IlpHMeqrume: * - p < 0,05 - .r{OCTOBepHOCTh pa3JIHqJIH MeiK.r{y 3Haqemrn:MH napaMeTpOB 

OTBeTOB, BI,I3hlBaeMbIX pa3JIHlffihlMH BH,l{aMH CTHMYJUIIUIH, 

Ha pHcyHKe 5 rrpe,n:cTaBneHa ,n:HHaMMKa aMIIJIMTy.ll:bl H-peqmeKca SOL rrpM 

,n:Byx BH.D;ax CTHMymUJ;:EUI n. tibialis. 

6 

S+--------------------------=-------:: --~----~------f-----_, !41-------::...::..:;.;:::...:j~;;::~~9;;;.;;:;:;:~==~=:t---

f:+---~---os----1---------t--2 

0 -'F------,.-----,----,---_,_---,------.----.----.-----+-----, 
(pOH 20 30 40 50 60 70 80 90 100% 

-MC ----3C 

PncyHoK 5 - ,[{HHaMHKa aMIIJIHTy,n:IJ H-peqmeKca m. soleus rrpH yBeJJHIJeHHH 

HHTeHC.HBHOCT.H CTHM)'JI5.I.Q.HOHHOro B03~eikTBIDI. 

IlpHMe"tJaHHe: ITO OCH a6cn;HCC - yBen neHHe HHTeHcHBHOCTH CTHMyJia B % 110 OTHOIIIemno K 

rropory. 
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KaK cne,zzyeT H3 aHa.JIH3a ,n;aHHbIX, rrpHBe,n;eHHbIX Ha 3TOM pHcyHKe, B 

KpHBoii 3aBHCHM0CTH aMIIJIHTY.D;bI H-peq_)JleKca SOL OT HHTeHCHBH0CTH 

MarHHTHoro pa3,ri:pa:>KeHIDI HepBa, TaK)Ke BhI,n:eIDIIOTC.H TJ)H ,n:HaIIa30Ha. B rrp~,n:enax 

1-ro ,n;HaIIa30Ha np0HCX0,D;HJI0 pe3K0e B03pacTaHHe aMIIJIHTY.D:bl peq>JieKTOpHoro 

0TBeTa. OTHOCHTenoHaH cTa6HJIH3a[(IDI aMITJIHTy.n;1,1 H-peqmeKca SOL 

Ha6mo.n;arracb rrpH 6onee 3HaqHTeJibH0M yBeJIHqeHHH CHJlbl CTHMyJia ( 40 % - 90 

% ) no cpaBHeHHIO c ero napaMeTpaMM ,n;IDI GM ( 40 % - 70 % ). B 3-M ,n;Hana3oHe 

0TMeqarrocb cyrqeCTBeHH0e CHIDKeHHe MblIIIeqHoro 0TBeTa. 3aMeTHM, qTo 

MaKCHMaJibHaJI aMmrn:zy,n;a H-pecpneKca SOL - 4,83 MB .n;ocT0BepHo npeBbIIIIaJia 

cooTBeTCTByrol[(ee cpe,n;HerpynnoBoe 3HaqeHHe GM - 1,3 7 MB (p<0,05). 

IloporoBaJI CHJia MarmlTHoro pa3,n;pa:>KeHIDI 6hma rrpHMepHo o,n;HHaKoBa ;um1 

o6eMX HCCJie,n;yeMbIX Mhlllil.l;. 

C yBeJIH:4emieM CMJibI CTHMYIDID;H0HH0ro B03,D;eHCTBHH B03pacTaJia H 

npo,n;oJI)KMTeJihH0CTh H-peqmeKca SOL. ,[(Ju1TeJibHOCTh MbIIIIeqHoro OTBeTa npH 

HCII0Jib30BaHHM MaTIUITHOH CTHM}'JIH[(HM, npeBhlIIIaIOIUeH Ha 10 % noporoByro, 

C0CTaBJIHJia B cpe,n;HeM no rpynne 9, 11 ± 0, 73 MC, a npo,n;0JI:>KHTeJibH0CTb 

MaKCHMaJlbHoro H-peqmeKca - 12,65 ± 0,34 MC, rrpH HCII0JlE.30BaHHH 

3JieKTJ)0CTHM)'IDID;HH - 8,74 ± 0,53 MC H 12,13 ± 0,75 MC, C00TBeTCTBeHH0. 

IlpHpOCT ,D;JIHTeJibH0CTH H-peqmeKca 61,m cTaTHCTHqeCKH 3HaqHM rrpH o6oHx 

BH,D;ax CTHMYIDID;HH (p=0,01). IlOBbillieHHe CHJibI MarHHTHOH H 3JieKTJmqecK0H 

CTHMYIDID;HH npHB0,D;HJI0 K yBeJIH:4eHHIO aMIIJIHTY,IJ;bI M-OT~eTa o6eHX 

HCCJie,n;yeMbIX Mblllil.l; (pHCYHOK 6, 7). 

TipH nocne,n;oBaTeJibH0M 10 % npHp0CTe HHTeHCHBH0CTH CTHMyJIHUHH 

0TMeqanoch nporpeccHBHoe noBbIIIIemre aMnnHzy,n;1,1 M-oTBeTa GM H SOL. KaK 

cne.n;yeT H3 ,IJ;aHHbIX, rrpHBe,n;eHHbIX B Ta6mm;e 2, npH HCil0Jib30BaHHH MarHHTHOH 

CTfIM}'JIHI.J;HH Tpe60BaJIOCb MeH:&IIIee yBeJIHtJeHHe HHTeHCHBH0CTH B03,D;eHCTBHH no 

0TH0IIIeHHIO K nopory )];JUI )];0CTH:>KeHIDI MaKCHMaJibHOH aMIIJIHTY,D;bI M-OTBeTa, 

qeM B c.rryqae HCilOJib30BaHHH 3JieKTpOCTHM}'IDIUHH. 
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6 

5t------------------------4----
~ 

~4t--------------------.-=-~===--=------g; 
~3r-------------:::;i;~~---------~T-:=--:_~ 
j2-t----------,_--=----=---,il~-~-~«~-~-:.::.:-=---~-----
l+-----::-;-~--=:...::_------------------
0 -i-=:=--r-----r--.---,----r----,----r--r--'---r----r---i,------,----,-------, 

q>OH 10 20 30 40 50 60 70 80 90 100 110 120 -130 140 150% 

-MC --- 3C 

PHcyHoK 6 - l13MeHeHHe aMnmrry,n;hl M-oTBeTa m. gastrocnemius npn: 

IlOBE,IIIIeHJm HHTeHCHBHOCTH CTHMYIDIIJ;HOHHOfO B03,21;eHCTBIDI. 

IlpHMeqrurne: no OCH a6CUHCC - j'BeJIHtJeHIIe HHTeHCHBHOCTH CTHMyJia B % no OTHomemno K 

nopory. 

9 .----------------------------7--:,.--;...~ 
8+-------------------------~~~-
7+------------------------=-,~----

~6+----------------------~------
15 ~4+------------------=------------=-~ 
i= --~ ~3+------------,,.E----------,_~-=~'-----
< ,&--~--2 +---------_,,_.,,-::.._ ________ ,..:_:..,_ ________ _ 

.. -•--l t--::;;;;:;;;;;;;;;;;;;;;-~--=:::;;;;;.-_,-.;i=--------------------~-0 ,'flDa.9!.~-~-~-~-r-=--==-=-:-.---,,------,---.---r----,---r---r---r---r---r-----,-----, 

qJOH 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 % 

-MC --- 3C 

PHcyHoK 7 - M3MeHeHHe aMIIJIHT)',21;oI M-OTBeTa m. soleus npH rroBE>IIneHHH 

MHTeHCHBHOCTH CTHM)'JUIIJ;HOHHOfO B03,21;eHCTBH.sI. 

TipHMeqaHHe: no OCH a6cn;HCC - yBeJIHqeHHe HHTeHCHBHOCTH CTHMyna B % no omomemno K 

nopory. 

TaK, rrpH HaHeceHHH MafHHTHOfO CTHMYJia Ha HepB ,n;JI.sI )];OCT.J:DKeHIDI 

MaKCHMaJibHOfO M-OTBeTa GM l10Tpe60BaJIOCb )'BeJIHqHTI, HHTeHCHBHOCTb 

B03,21;eHCTBIDI Ha 80 % - 200 % ITO cpaBHeHHIO C noporoBOH BeJIWIHHOH, a npH 

3JieKTpOCTHMJJI.srqHH - Ha 240 % H 5onee. MaKCHMaJII:,HaJI aMIIJIHT)'.n;a M-oTBeTa 

SOL perHcTpHpoBanac1, npaKTHqecKH B TOM )Ke ,n;HamnoHe yBeJIHqeHIDI 
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HHTeHCHBHOCTH Marn:HTHOH H 3JieICTpHtJeCKOH CTlfMYIDIIJ;HH. MaKCHMaJII,HI,Ie 

BeJIHtJHHhl M-oTBeTOB GM H SOL, ,n;ocTHraeMI>IX rrpH MarHHTHOH H 

3JleKTpHtieCKOH CTHM)'JHIIJ;HH, ,ll;OCTOBepHo He pa3JilfliaJIHCb (ra6nmi:a 1). 

3aMeTHM, 'CJTO IIOBbIIDeHHe CHJII,I CTHMyJIHIJ;HH corrpoBO)K,D;aJIOCI, 

,D;OCTOBepHblM )'BeJIH"CJeHHeM ,D;JIHTem:,HQCTii M-OTBeTOB o6eHX HCCJie,n;yeMblX 

MI>nnu;. TaK, rrpo,n;omKRTeJibHOCTb M-oTBeTa GM B cJiy1:Jae HaHeceHRSI MarHRTHoro 

CTHMyna, npeBblmaro:m:ero rropor Ha 10 %, cocTaBmma B cpe,n;HeM no rpyrrrre 9 ,27 

± 0,61 MC, a ,D;JIHTeJU,HOCTI, MaKCHMaJibHOro M-oTBeTa - 11,62 ± 0,39 MC, IIpH 

HCIIOJ1I,30BaHHH 3JieKTpH'CJeCKOH CTHMyJUIIJ;HH - 8,81 ± 0,36 MC H 11,71 ± 0,41 MC 

COOTBeTCTBeHHO. B KOJIH'CJeCTBeHHOM OTHO me mm yBeJIHtJeHHe 

npo,n;OJI)KHTeJibHOCTH M-OTBeTa GM npH HaHeceHHH CTHMyJIOB M8KCHMaJibHOH 

CHJibl 6:r,mo rrpHMepHO O,ll;HHaKOBblM rrpH o6oHX BH,n;ax CTHMYJISIIJ;HH, pa3JIHtJIDI He 

6I,IJIH CTaTHCT.lftleCKH 3Ha'CJHMI,IMH (p>0,05). HarrpaBJieHHOCTI, H KOJIH'CJeCTBeHHaH 

Borpa)KeHHOCTb ,n;HHaMHKH ,n;nHTem:,HoCTH M-oTBeTa SOL rrpH IIOBblmeHHH 

HHTeHCHBHOCTH MarHHTHOro H 3JleK1J)HtieCKOro B03,n;eHCTBIDI Ha n. tibialis He 

HMena CKOJI&KO-JIH60 .HBHbIX OTilHtIHH OT H3MeHeHHH, OIIHCaHHbIX ,n;mI GM. 

3.2. 113MeHeHHH BeJIH'IHHhl BpamaTeJihHOro MOMeHTa npu DOBLIIIleHHH 

'13CT0Tbl H HHTCHCHBHOCTH pHTMH'leCKHX CTHMYJJHUHOHHLIX B03~eiiCTBHH 

Bo BTOpoii cepHH HCCJie,n;oBaHHH Ha O,Ll;HHHa,n;u;aTH 3,n;opOBbIX HCIIbITyeMbIX 

MY)KCKoro rrona B B03pacTe OT 18 ,n;o 22 neT 6I,rna H3YtJ:eHa ,n;HHaMHKa 

Bpam;aTeJII,HOro MOMeHTa npH )'BeJIH'IeHHH qacTOTbl H CHJibl MarHHTHOH H 

3JieKTJ)H'CJeCKOH CTHMYJIHIJ;HH. B nepBOM qacTH 3KCIIepHMeHTOB HCCJie)l;OBaJIHCb 

oco6eHHOCTH H3MeHeHHH CHJlhl Bpa:m:aTeJihHOTO MOMeHTa B COCTORHHH 

Mblme~rnoro IIOKOH rrpH o6oHX BH,n;ax CTHMYIDIU:HH B 3aBHCHMOCTH OT ee "tJaCTOTbl. 

IlepBOHa"tJaJibHO C IIOMOIIJ:I,IO IlOHC' ~OBOro 3JieK-rpo,n;a rrocpe,D;CTBOM O.l{HOKpaTHOM 
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CTHMYIDID;Hlf m. gastrocnemius (npaBOH Horn) HaxO,z:t;HJiaCb ,!(BHraTem,Hrui TOlfKa 

,naHHOH Ml>IIIII.l;bl - 30Ha HaH6om,IIIeH B036y,z:t;HMOCTH. Ilocrre HaxO)K,!(eHIDI 

,!(BHraTeJH,HOH TO"'!KM HCilbI'ryeMbIM nocne,n;oBaTenI,HO HaHOCHJIH 3JieKTjJHlfeCK)'IO 

O,z:t;Hocpa:myro ( CTHMYJnITOp HeiipococpT ), 3JieKTJlH"l!eCK)'IO ,n:Byxcpa3HYJO 

( CTHMyIDITOp CEJI-2), a 3aTeM MarHHTH)'IO CTHMyJUID;HIO ( CTHMYIDITOp 

«Magstim») a IlOJIO:>KeHHH CH,!(}! Ha MyJibTHcycTaBHOM JietJe6HO-,nHaTHOCTH"tleCKOM 

KOMilJieKce «Biodex» (Biodex Medical System, USA, 2006) TaKoii 

HHTeHCHBHOCTH, lff06bI Bpam;aTeJihHblli MOMeHT ,z:t;OCTHran 3,00 H·M. )J;aHHWI 

BeJIHtJHHa Bpa~aTeJII,Horo MOMeHTa npHHHMaJiac:r, 3a q_>OHOBOe . 3HalfeHHe. 

AKTHBHbIH 3J1eKTpocTHMYJIHPYJOII.1;HH 3JieKT_PO'A pacnonarancx ,Ha ,nBHraTeJibHOH 

TOlJKe Me,!(HaJibHOH rOJIOBKH m. gastrocnemius, a HH,z:t;HcpcpepeHTHr,Jii CMem;anmI K 

cyxo:>KHJIHIO. TipH HCIIOJib30BaHHH MarHHTHOH CTHMYAAD;HH IlJIOCKHH KOHJI 

,z:t;HaMeT_POM B 50 MM 6bIJI JIOK8JIH30BaH B npoeKr(HH ,z:t;BHraTeJII>HOH TOlfKH 

Me.D;HaJlbHOH fOJIOBKH m. gastrocnemius. HHTeHCHBHOCTb CTHMyIDID;HH 

rro,n;6Hpanacb HH,[(HBH.D;yaJibHO ,[(JUI KIDKJl:OfO HCilbl1)'eMoro. Ilocne no,n6opa 

HHTeHCMBHOCTII, o6ecrreqHBaIOm;eii q>OHOB)'IO BeJIMqHHY BpamaTeJibHoro 

MOMeHTa, qacTOTa Ka:>K,noro H3 T_Pex BH,z:t;OB CTHMyJIHD;HH czyrreHqaTo B03pacTana C 

1 fu; ,no 25 I'u; IIIarOM B 5 I'u;. IlpH Ka:>K,!(OH lfaCTOTe CTMMYIDID;HH .D;JIHTeJIF,HOCTb 

IIa1iKH CTHMYJIOB COCTaBJHIJia 5 ceKyH,n. 11HTepBan OT.D;bIXa Me)K.ZJ;)' cepIDIMH 

CTHMyJIOB COCTaBJl}IJI 30 CeKJH,D;, IIpM nepexo,n;e K ,npyroMy BH.D;y CTHMyIDID;HH - 3 

MHHJTbI. TaKOH MeTO,!(HqeCKHH no,nxo,n Il03BOJIHJI aHaJIH3HpoBatb ,!(HHaMHKJ 

rrpHpOCTa BeJIH"t!HH:E,I Bpam;aTem,Horo MOMeHTa B 3aBMCHMOCTH OT H3MeHeHIDI 

tJaCTOTI,J pa3JIHlfHbIX BH,!(OB CTHM)7IDII{HOHHOro B03.D;eHCTBIDI. 

Pe3yJII,TaT:E,I HCCJie,noBaHIDI IlOKa3aJIH, 1iTO npH IIOBblIIIeHHH qacTOTbI ncex 

TpeX HCIIOJU,3yeM:bIX BH.D;OB CTMMYJUID;HH yBeJIFJqeHHe Bpam;aTeJihHOro MOMeHTa 

npOHCXO)J;IfT a6cOJIIOTHO y ncex HCIIhITyeMbIX ( Ta6Jmu;a 3 ). 

LUMENIS EX1029 
Page 51



52 

Ta61mu;a 3 

lliMeHeHHe BeJIJrqHHbl BpamaTeJII,H0ro M0MeHTa (H·M) npH IT0BbIIUeHHH qacT0TI,l 

MarHHTHoii H 3JieKTJ)WiecKoii: CTHMYJUID;HH (M ± m, n = 11) 

BH,n CTHM)'AAUHH q_JOH 
l{acToTa CTHMyIDIUHH (ru) 

5 10 15 20 25 

MarHHTHaJI 
2,08± 2,18 ± 3,75 ± 6,25± 8,51 ± 9,11 ± 

0,03 0,31 0,69* 1,05* 1,61 * 1,61* 

3JieKT}JEReCKaJI 2,11 ± 2,47± 5,96± 10,92 ± 15",76 ± 19,46 ± 
o.zmocpa3Hrui: 0,05 0,23 1,07* 2,01 * 3,33* 4,13* 

3JieK1'pH'leCKaJI 2,17± 3,08± 6,41 ± 11,96 ± 15,51 ± 19,11 ± 

AByxq>a3HaJI 0,04 0,52 0,71* 1,16* 1,58* 1,37* 

fipHMetJrurn:e: * - p < 0,05 - ,Zl;OCTOBepHOCTI> pa3.ITHtmH Me:>K,Zzy COOTBeTCTBYJOIQHM napaMeTpOM 

H ero HCXO,lUIOH BeJIHtIHHOH. 

"lleM BbIIIIe qacToTa CTHMYIDID;HH, TeM BhIIIIe ycHJIHe, pa3BHBaeMoe MbIIUD;eii 

(Ta6JI1m;a 3). O6pam;aeT Ha ce6.s: BHHMaHHe TOT q>aKT, tJT0 3JieKTJ)lfl:IeCKOH 

O,ZJ;HO<pa3HOH H ,n;Byxq_>a:JHOH CTHMyJUID;HeH BbI3bIBaJI0C:& HaH6om,IIIee C0I<pall(eHHe 

M:&IIIIIJ;I,I H C00TBeTCTBeHH0 Bparu;aTeJU,HbIH "M0MeHT ,ZJ;0CTHraJI 6oJibIIJero 3HaqeHHR 

B cpaBHeHHH C MarHHTHOH CTHMyIDil.l;Heii. HaH60JibIIIHH rrpHp0CT Bparu;aTeJibH0T0 

MOMeHTa Ha6mo,n;anc~ y HCIIbrryeMnIX npH qacT0Te B 25 ru;. TaI<:, npHp0CT 

BpamaTeJibHOrO MOMeHTa nocpe,n;CTBOM HCIIOJib30BaHIDI MarHHTHOH CTHMYIDID;HH 

npH qacT0Te B 25 f'n; C0CTaBHJI 7 ,03 H·M, 3JieKT})HqecKOH O,ZJ;H04)a3HOH - 17,35 

H·M, a 3neKTJ)H1IecKoii ,n;Byx<pa:JHOH - 16,93 H·M cooTBeTcTBeHH0. IlpH qacToTe B 

25 rq Bpam;aTem:,HE»IH MoMeHT 3JieKTpH1IecKoii o,n;H0<pa3HOH H ",n;Byxq>a3Hoii 

CTHMyJUIIJ;HH B cpe,n;HeM no rpynne 6bIJI BhIIIIe Ha 10,35 H·M H Ha 9,99 H·M, qeM 

npH MC. Pe3yJioTaTbl H3MeHeHHR BeJIHqHHbl BpaIT(aTeJibHoro M0MeHTa 

HCilbITJeMbIX npH II0BbIIIIeHHH qacT0Tbl pa3JIHl:IHbIX BH,ZJ;0B CTHMYJIHl.l;H0HHbIX 

B03,1WHCTBHM npe,n;cTaBJieHbJ Ha pHCyttKe 8. 
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- MaTHHTHIDI - - - 3JleKTpH'leCKIDI 0'AHO!pa3HIDI - • 3JieKTpH'leCKM ,!U3yxtpa3HIDI 

PncyHoK 8 - lliMeHeHHe BeJmqHHbl Bparu;aTeJlbHOro MOMeHTa (%) rrpH 

llOBJ:,IIIleHHH qacTOTI:,I p8.3JUit:IHI:,IX BHJ(OB CTHMYIDID;HH. 

IlpHMeqrurn:e: no OCH a6CUHCC - }'BeJIHqeHHe HHTeHCHBHOCTH CTHMyJia B ru no oTHomeHHIO K 

rropory. 

lli aHaJIH3a J(aHHJ:,IX pHCYHKa 8 BHJ(HO, qTo npHpOCT Bpam;aTem.Horo 

MOMeHTa npH HaHeceHJ,rn OJ(HOq>8.3HOH H J(Byxq>8.3HOH 3JieKTJ)HqecKOH 

CTHM)'JUIIJ;HH 60JIJ:,IIIe BO BCeM J(HamnoHe qacTOT, qeM npH HCilOJib30BaHHH 

MafHHTHOro CTHM)'IDITOpa. He3HatIIITeJII,HI:,IH npHpOCT BeJIHtJHHI,I Bparu;aTeJII,HOfO 

MOMeHTa rrpH Bcex BH.I::t;ax CTHMJil..sID;HOHHOro B03J(eiicTBIDI OTMe't!aJIC..sI rrpH 

IlOBl>IIIIeHHH qacTOTbl p8.3.I::t;pIDKeHmI C 1 ru; J(O 5 ru;. fipH 3JieKTpOCTHMYIDID;HH 

Bparu;aTeJII:,Hl>IH MOMeHT nporpeCCHBHO B03paCTaJI B J(HaTI8.30He C 5 rJi J(O 25 ru;. B 

cny-qae rrpHMeHeHH..sI MarHHTHOH CTHMYJIHIJ;HH Ha6JII:OJ(aJIOCI, IlOHH)KeHHe 

BeJIH't!HHI,I npHpOCTa BpamaTem,Horo MOMeHTa npH IlOBl>IIIleHHH qacTOTI,I c 20 ru; 
.n;o 25 ru. 

Cne.n;yeT OTMeTHTb 3HaqHTeJibHbie HHJ(HBH.zzyam.HI>Ie oco6eHHOCTH 

o6cne.zzyeMhIX, npO..sIBJI..sIIOru;HeCH B MbIIIIeqHI:,IX OTBeTaX . Ha TOT :mm HHOH BHJ( 

CTHM)'IDIIJ;HH. TaK, y HCilI:,IryeMoro c.,n;. HaH6om,IIIHe MbIIIIetJHJ:,Ie OTBeTbI 

3aperHCTpHpoBaHbI npH B03J(eHCTBHF1 MarHHTHOH CTHMJIDID;HH. Ero ycmme npH 

qacTOTe CTHMJJIHIJ;HH B 20 rn; )J;OCTHrano 18,30 H·M, qTo rrpaICT.w-recKH paBHO 
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cpe,n:HerpynnOBbIM 3HaqeHIDIM rrpH 0,l(HOq_)83HOH H ,l(Byxq_)a3HOH 3JieK1'pHqecKOH 

CTHMyJIHIJ;HH. y HCilI:,ITyeMoro T.K. caMI,Ie 60JII,IIIHe MMIIIeqHI,Ie OTBeT.E.r 6IiIJIH 

3aperncT_PHpoBaHbI npH O,l(HO<pa3HOH 3JieKT_PH1IeCKOH CTHMyJI.SIIJ;HH. BeJrnqHHI,I 

Bparn;aTeJibHOfO MOMeHTa T.K. B ,lJ;liail830He qacTOT 10 rn. - 25 ru; 6bIJIH B ,l(Ba 

pa3a BI,IIIIe cpe,n;HerpynnoBI,IX IIOKa3aTeJieH. y 0,lJ;HOro H3 o6cne,n:yeMblX BH,lJ; 

CTHMYJI.SIIJ;HH cpaKTHqecKH He BJIHIDI Ha BeJIH1IHHY Bparn;aTeJibHoro MOMeHTa. IlpH 

Ka)K,l(OM BH,n;e CTHMyJUIII.HH MaKCHMaJibHbIH Bparn;aTeJibHbIH MOMeHT ,n;ocnrran 

IIpHMepHO O,lJ;HHaKOBbIX BeJIHl{HH - 4,00 H·M - 5,30 H·M. 

Bo BTOpOH 1:laCTH 3TOH cepHH 3KCIIepHMeHTOB aHaJIH3HpOBaJIOCb H3MeHeHHe 

BeJIHlJHHbI Bparn;aTeJII:,HOI'O MOMeHTa rrpH IlOBbIIIIeHHH HHTeHCHBHOCTH I<a)l{',L(OH 

rrocne,n;yrorn;eii CTHMyJI.SIUHH Ha 10 % npH HeH3MeHHOM tJaCTOTe CTHM)'IDIUHH B I 0 

ru;. ,[(rrHTeJihHOCTb rraqKH CTHMyJIOB, JIOKaJIH3aUIDI 3JieKTpOCTHM)'JIHpyiom;HX 

3JieKTpO,l(OB H KOMJia MafHHTHOf'O CTHMyJIHTopa 6I:,IJIH aHaJiornqHbI OilHCaHHOH 

,n;IDI nepBOH qacTH OilbITOB. TiepBOHaqa.JibHO ,l(JIH Ka)l{',L(oro . HCilbITyeMoro 

HaxO,D;HJiaCb HHTeHCHBHOCTb CTHM)'JUIIJ;HH npH qacTOTe B 10 rn., o6ecneqHB8lOIIJ;ruI 

pa3BHTHe YCHJIIDI B 3,00 H·M. qaCTOTa B 10 ru; 6:E,ma H36paHa C yqeTOM Toro, l{TO 

HMeHHO npH 3TOH qacToTe CTHMYJI.HII,HOHHOfO B03,l(eMCTBIDI o6crre,l:(yeMbie He 

HCilbITbIBaJIH KaKHX-JIH6o 6oneBbIX onzym;eHHH npH B03):(eHCTBlUI 

3JieKTpOCTHMyJI.SI:U:HI1. Ilo,n;o6paB Hfl'AHBH,DyallbHyIO HHTeHCHBHOCTb CTHMyJUIII,HH H 

paccqHTaB BeJIHtlHH)' Ka)K,l:(OfO IIIara CTHMYIDIIJ;HH, HCTI:&rryeMbIM rrooqepe,n;Ho 

HaHOCHJIH O):(HOqJ83H}'IO 3JieKTpHT.JeCKyro, ,n;syxq>a3HYJO :meKT_PH1IecKyro 

CTHMyJUIII.HlO H MarHHTH}'IO CTHMyJIHll,HIO c OT,l(bIXOM B 30 ceeyH,l( Me)l{'.L(y cepHHMH 

CTHMyJIOB H 5 MHffYTaMH Me)K,lzy pa3HbIMH BH,lJ;aMH CTHMyllilll,HH. 

BbIBBJieHO, qTo C IlOBbIIIIeHHeM HHTeHCHBHOCTH Bcex HCilOJib3yeMbIX BH)];OB 

CTHMYJI.SID;HH MhlIIID; HCilhITyeM:&IX B03pacTarr HX Bpa:m;aTeJibHbIH MOMeHT ( Ta6JIHU,a 

4). 
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Ta6mu.~a 4 

M3MeHeHHe BeJIHlfHHI,l BpamaTeJII,HOI'O MOMeHTa (H·M) IIpH IlOB:&IllieHJm 

HHTeHCHBHOCTH MarHHTHOH H 3JieKipHlfeCKOH CTHMYJIHI{HH (M ± m, n = 11) 

BH.Z:Cbl 

CTIIMYIDIU:HH 

MarHHTHM 

q>OH 

IIoBI>IIlieHHe HHTeHCHBHOCTH CTHMyJia B cpaBHeHlfH C HCXO)UII>IMH 

BeJIHtJHHaMH % 
10 20 30 40 50 60 

2,83 ± 3,01 ± 3,77 ± 5,06 ± 5,93 ± 6,95 ± 8,23 ± 
0,05 0,28 0,29* 0,45* 0,61 * · 0,45* 0, 7 5* 

3JieKTplflleCKM 3,01 ± 4,75 ± 6,53 ± 8,91 ± 10,23 ± 12,62 ± 14,28 ± 
O,IUiO a:3HasI 0,06 0,28* 0,47* 1,02* 0,83* 1,61 * 2,06* 

3JieKTplfllecxasi 2,91 ± 3,95 ± 4,76 ± 6,92 ± 8,15 ± 9,72 ± 12,31 ± 
.[(B 83HW1 0,06 0,31 * 0,26* 0,55* 0,75* 0,95* 1,38* 
11pHMe1IaIIHe: * - p < 0,05 - .Z:COCTOBepHOCTb p83JJHtmii: Me)K,Uy COOTBeTCTBYID:mHM napaMeTpOM 

H ero HCXOJJ:HOH BeJIHtJHHOH. 

}.fa aHaJII-13a ta6JIHI,lI:.I 4 OTMenrM TOT q>aKT, 1ITO O,D;HOq>a3HruI 11 ,n;ayxcpa3HruI 

3JieK-rpH'IeCKruI CTHMYJUIIIJUI BO BCeM ,n;Haml30He yaeJIHqem,rn: CHJU,I CTHMyJia 

Bbl3bIBaJia 6oJiee 3Ha1IHTeJII,HbIH npHpOCT BpaJ1-laTeJII:,Horo _MOMeHTa no cpaBHeHHIO 

c MarHHTHOH CTHMJIDID;HeH. TaK, MaKCHMaJinH6IH rrpHpocT apam;arem,Horo 

MOMeHTa, 3apemC1]lHpOBaHHhIH npH IlOBblllieHHH HHTeHCHBHOCTH O,D;HOq>a3HOH H 

,n;Byxcpa3HOH :meKTpw-IeCKOH CTHM)7JIHI,lHH Ha 60 % no OTHOilleHHIO K noporoBOH 

BeJIWIHHe 6bIJI Ha 6,05 .H·M H 4,08 H·M, COOTBeTCTBeHHO, 6om,me, qeM rrpH 

MarHHTHOH CTHM)'.IDII,lHH. 

):(HHaMHKa BeJIJilIHHbI Bpa:rn;aTem,Horo MOMeHTa C yBeJIWieHHeM 

HHTeHCHBHOCTli pa3HoIX CTHMymIIJ;HOHHbIX B03)leHCTBHH npe,n;cTaBJieHa Ha 

pHcyHKe 9. 
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- MarHHTHasI - - 3JieKTpH'l!eCKasI O,L(HO<pa:mrui: - • 3iieKTpH'l!eCKIDI ,[(Byx<pa3Hrul 

PHCYHOI< 9 - IlpHpOCT BeJIHtJHHbI Bparu;aTeJII,HOI'O MOMeHTa rrpH yBeJIHqemrn 

HHTeHCHBHOCTH pa3JIHqHI,IX BH'AOB CTHMYIDIUHH, %. 

IlpHMeqam1e: no OCH a6c.UHCC - )'BeJIH'l!eHHe BHTeHCHBHOCTH CTHMyJia B % no OTHomemno K 

rropory. 

J,fa aHaJIH3a rrpHBe,n;eHHhIX Ha 3TOM pHcyHKe KpHBI,IX 3aBHCHMOCTH 

BeJIHqHHbl Bparu;aTeJibHOfO MOMeHTa OT yBeJIHtJeHHSI HHTeHCHBHOCTH CTHM)'IlOB 

cne,izyeT, qyo mrn6oJiblliHH IIpHpOCT HCCJie,izyeMoro IIOKa3aTe.TI.SI ,ll;OCTHI'aJIC.8" rrpH 

3JieK'rpw:recKoii o,n;HO<pa3HOH CTHMymII.I;HH. IlpHpOCT 

Bparu;aTeJibHOfO MOMeHTa rrpH Bcex BH,n;ax CTHMYIDIUHOHHOfO B03,ll;e.HCTBIDI 

Ha6mo,n;arrcH IlpH IIOBbIIDeHHH HHTeHCHBHOCTH CTHMyilOB OT <pOHOBOH BeJIHtJHHE.I 

,n;o IO%. IlpHpocr CHJIOBI>IX B03MO)KHOCTeii ,n;ocTHrarr JIHIIIb 6,3 %,- 57,8 %. C 

yBeJIHqeHHeM HHTeHCHBHOCTH CTHMyJIOB OT 20 °/o ,n;o 30 % Ha6mo,n;arrcjf 6onee 

3HatJHTeJibHbIM rrpHpocT H3yqaeMoro IIOK83aTemI no cpaBHeHHIO C OCTaJII,Hb!MH 

,[(H8Il830H8MH. TaK, B 3TOM cnyqae rrpHpOCT BeJIHtJHHbI Bparn:aTeJibHOro MOMeHTa C 

HCIIOJib30BaHHeM MarHHTHOH CTHMYIDiqHH cocTaBHJI 45,6 % 
' 

rrpH 

3JieK1'plf9:eCKOH o,n;HO<pa3HOH H 3JieicrpHqecKOH ,n;Byxq>83HOH CTHMy.ID.IqHH - 78,8 % 

H 74,3 % COOTBeTCTBeHHO. B cpe,n;HeM no rpyrrrre c yBen:aqemieM HHTeHCHBHOCTH 

CTHMyJia Ha 10 % rrpHpOCT BeJIHqHHbI Bpaw;aTeJibHOfO MOMeHTa rrpH MarHHTHO.H 

CTHMyIDiqHH B03paCTaJI B ,n;HaII330He 26,9 % - 36,0 %, a IIpH O,ll;H04)a3HOM H 

,n;Byxcpa3HOH :meKT!)HtJeCKOH CTHMyJIHUHH - 44,1 % - 59,l % H 27,8 % - 54,0 % 
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COOTBeTCTBeHHO. CaMbIH BbICOKHH rrpHpOCT Bpam;aTeJibHOro MOMeHTa 

Ha6mo,AaJICSI npH HaHeceHHH ,nByx<pa:moil: 3JieKTpHtieCKOH CTHMYJISIUHH C 

yBeJIHtieHHeM HHTeHCHBHOCTH CTHMynoB B ,AHaIIa30He OT 50 % AO 60 % H 

COCTaBHJI 89,0 %. 

Cne,AyeT OTMeTHTb HeKOTOphle HH,I\HBH,AyaJibHE,Ie oco6eHHOCTH H3MeHeHIDI 

BeJIHqHHbI Bpam;aTeJII,HOI'O MOMeHTa C yBeJIHTfeHHeM HHTeHCHBHOCTH CTHMYIDIIJ;HH 

rrpH pa3Hb!X ee BH,D;WC. HaH6oJiee 3HaTfHTeJII,HblH MblilleTfHbIH OTBeT Ha 

pa3,ApIDKem-1e MarHHTHOH CTHMYmJT(Heii, rrpem,1ma10w;eii: <poHoByro BeJIHTfHHY Ha 

60 %, OTMeTfancH y HCIIbITyeMoro E.C. - 12,00 H·M, 11To cyw;ecTBeHHO 

rrpeBbllllaJIO cpe,n;HerpyrrIIOBbie 3Ha"tJeHIDI ,n;aHHOro IIOKa3aTeJIH. IlpH 0,l(HO<pa3HOH 

3JieKlp1fCieCKOH CTHMYIDIIJ;HH TOM )Ke MOIIJ;HOCTH CaMaH 6oJII,IIIaJI BeJIHqHHa 

Bpa~aTeJibHOro MOMeHTa 3aperHCTJ)HpOBaHa y HCIII>ITyeMoro T.K - 25,80 H·M, 

1.JTO Ha 11,5 H·M BI>nne, 11eM cpe,AHerpyrrnoBoii noKa3aTenI>. Y Hcn1>1ryeMoro T.E. 

3apemcrpHpOBaHa HaH60JlblllaJI BeJIHTfHHa Bpaw;aTem,Horo MOMeHTa rrpH 

HaHeceHHH ,nByx<pa3HOH :meKTpH1IeCKOH CTHMYJIHD;HH - 18,30 H·M, t.JTO Ha 6,00 

H·M 6bmo BI>IIIIe cpe.n;Hero 3HaTfeHIDI no rpyrrrre. 

IIO,I\B0,LVI HTOr cpaBHHTem,HOMY aHaJIH3Y BbI3bIBaeM.bIX MarHHTHOH H 

:meKrpHTfeCKOH CTHMYJIHD;Heii MbIIlleqHI,IX OTBeTOB CJie,AyeT OTMeTHTb HeKOTOpble 

oco6eHHOCTH 3<p<peKTOB MafHHTHoro CTHMYIDIQHOHHOfO B03,ZJ;eHCTBHH. IIpH 

rrporpeCCHBHO HapacTaIOIJ.J;eM IIOBblllleHHH CHJihI CTHMYIDIUHH n. tibialis TaIOKe, 

Kai( H IIpH HCIIOJib30BaHHH 3JieKTpH1IeCKOro p83,Apa)KeHHH IIpOHCXO,ll;HT 6MCTpOe 

nepBOHaqam,Hoe yBeJIMl.JeHI-Ie aMilJIHTy,D;bI H-OTBeTa CKeJieTHbIX Mbl~ ronem:1, 

3aTeM cTa6HJIH3an;HH H nocne,n;yrom;ee ero pe3Koe CHH)KeHHe. Ho B cnyqae 

HaHeceHIUI MarHHTHbIX CTHMYJIOB MaKCHMaJibHbIH H-OTBeT perHCTpHpyeTCH npH 

MeHbllleM yaeJrnt.J:eHHH HHTeHCHBHOCTH CTHMYJI.Hl(HH no OTHOIIIeHmo K ee 

rroporOBOH BeJIHt.J:HHe, qeM npH HCIIOJII,30BaHHH 3JieKTpHt.J:eCKOro B03,ZJ;eHCTBIDI, 

TaKaJI )Ke 3aKOHOMepHOCTI, npoHBJI.HeTCH H npH yBem,rqeHMH MHTeHCHBHOCTH 3TMX 

CTHMYJIHUHOHHbIX B03,l(eikTBHH ,r:vrn BbI30Ba MaKCHMaJibHOro M-OTBeTa 

HCCJie,AyeMbIX MbIIIII(. 
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PerHC'Ipal.{IDI MaKCHMaJibH.bIX H-peqmeKCOB H M-oTBeTOB, Bf,J3f,JBaeMf>IX 

O,ll;HOKpaTHOli 3JieKTpHtieCKOli CTHMYIDII.{Heli corrpOBO)K,ll;aJiaCb B03HHKHOBeHHeM y 

HCIIhITYeMbIX 6oneBhIX onzyll.{eHHli, rrpH HCIIOJib30BaHHH MarHHTHOfO 

CTHMYIDITopa TaKOBbie OTCYTCTBOBa.JIH. 

PHTMHqecKH HaHOCHMasI o,n;HOq>a3HasI 3JieKTpI-rqecKasI CTHMYIDII.J,H5I 

Bbl3LIBaJia HaH6om,myro BeJIHt·IHHY Bpam;aTem,Horo MOMeHTa no cpaBHeHHIO C 

,n;pyrHMH BH,D;aMH p83,n;pa>KeHIDI, HO Ta.Koe CTHM)'IDII.J,HOHHOe B03,n;eiicTBHe C 

IIOBI>IIUeHHeM HHTeHCHBHOCTH CTHM)'JIOB corrpOBO~aJIOCb rrporpecCHBHO 

HapacTaIOII.{HMH 6oneBI>IMH onzyII.{eHIDIMH y HCIIhITyeMbIX. PHTMHtieCKM 

,n;Byxg_Ja3Ha5I 3JieKTpH1IeCKM CTHMYJI.HI.{HH rrpHBO,ll;HJia K cpe,n;HeMy no BeJIHtIHHe 
' 

BpaII.{aTeJibHOMY MOMeHzy npH yBeJIHtieHHH HHTeHCHBHOCTH pa3,Z:~pIDKHTeJIH, HO 

3TOT BH,n; CTHMYJI.sII.{HH nepeHOCHJIC.sI o6cne,n;yeMI>IMH nerqe no cpaBHeHHIO C 

O,ll;HOq>a3HOli 3JieKTpHqeCKOli CTHMYJIHUHeii. PHTMHtJ:eCKM MarHHTHasI CTHMYIDIUIDI 

npH IlOBbIIIIeHI-IH ee qacTOTbI H HHTeHCHBHOCTH BbI3bIBana MeHbllIHli 

Bpam;aTeJibHblli MOMeHT B cpaBHeHHH C :meKTpH1IeCKOli CTHMJJUII.J,HeH, HO 

o6cne,n;yeMI>Ie BO Bpewi: MarHHTHOfO CTHM)'JUIUHOHHoro B03,D;eHCTBIDI He 

HCIIb!TbIBaJU-I 6oneBhIX 1-IJIH ,D;HCKOM<pOpTHbIX ouzym;eHHH. 

3.3. BJIHHHHe MarHHTHOH CTHM)'JIHIJ.UH Ha HMilYJibCHYIO aKTHBHOCTb 

OT,LJ;eJibHLIX )J;BHraTeJILHLIX e,LJ;HHHI( m. gastrocnemius .. 

B OilHCaHHbIX paHee cepm1x 3KcrrepHMeHTOB IIOKa3aHa 3aBHCHMOCTb 

npOHBJieHIDI CHJIOBbIX B03MO)KHOCTeii CKeneTHhIX MbIIIIU roneHH OT 

xapaKTepHCTHK 3JieKTpHt:IeCKOH H MarHHTHOH CTHMYJIHUHH. BbIHBJieHO 

TIOBbIUieHHe MbIIIIelJHOli CHJlbl npH yBeJIHlJeHHH qaCTOT:&l H HHTeHCHBHOCTH 

MarHHTHOfO pa3,n;pIDKeHmI. XopOIIIO H3BeCTHO, qTo rrp05IBJieHHe CHJIOBI,IX 

B03MO:>KHOCTeH IIpH pemeHHH ca.MbIX pa3HOo6pa3HbIX ,ll;BHraTeJibHbIX 3a,n;aq BO 

MHOfOM CB.sI3aHo C opraHH38.UHt. i aKTHBHOCTH OT,AeJibHbIX ,D;BHraTeJihHbIX e,n;HHHU: 
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cKerrerHr,rx M.bIIIID; (P.M. ropo.l{HlfqeB, 2005). B BbI,[(BHHyroii IO.T. IllanK9Bt:; · 

(IO. T. IIIarrKOB, 1984) KOHI.{em:i;MH KOOp,[(HHaI.{mI ,[(BH)KeHHH paccMaTJ)HBae,rc.si~ 

opraHM30BaHHoe B rrpocTpaHCTBe H BpeMeHJi ynpaBJieHJie aKTHBruJHeH otAtrri" 
,[(BMraTeJII,HhIX e,[(MHMl(, npWieM pemeHHe ToqHOCTHhIX 3a,[(aq <>6¢¢Ile~i,~¥ 

\' tr/i;;:;i;'P:i~ - , 

HapH,[(J c .llpyrMMH q>aKTopaMM TaK)Ke M peryIDII.{Heif pexrnMa HMIIyJiic~~R~fr;· 

OT,[(eJII,HhIX CilHHaJU,HbIX aJI.b<pa-MOTOHeHpOHOB. Iloc~OJI:E,Ky C;JI~~tif 
BO3MO)KHOCTH Mb!IIII.{, npoHBIDIIOIIU-Iecg B npon;ecce pa:mflqm,rx · ,[(BHJ?are.11f,iii~¥h ·. 

3a,[(aq, onpe,[(eIDIIOTC51 K0JI11qecTB0M H qacTOTOH MMnyn1:,can;1rn: o-r,n;e.Ti!,H,~~ 
><:'-',,,:",; ',:: ,,:J::;~'(},; 

.l{B.HraTeJI.bHhIX e.l{HHHI.{ MMIDl(, npe,[(CTaBJIRJIOCI, Ba)KH:E,IM BblHCHHTI>, B.JIJUiei't$i:i1. 

MarHHTHruI CTHMyJI51l(IDI MhIIIIl( Ha xapaKTep aKTHBHOCTH; HX OT,n;e~~ij~i,t ; 

.l(BMraTeJI.bHhIX e,[(HHHI.{. 

~ H3yqeHM51 3Toro Borrpoca 61,ma rrocTaBJieHa cepIDI 

qeT.bipHa.l{qaTH MCilhITyeMbIX B BO3pacTe OT 18 .n;o 24 JieT. ~o npoBe,n;eHM51 

OCHOBH.bIX 3KcrrepHMeHTOB Bee HCII:hITyeMhie rrpormrn rrpe,[(BapHTem,Hoe 06yq:e1urn 

H TpemipOBKy B yrrpaBJieHHM OT.l{eJU,HI,IMH .l{BHraTeJI.bHbIMM e,n;HHHI.{aMH .. ()l;E) IIO 

MeTO,ZJ;IiKe, aHaJIOI'lfliHOH OilHCaHHOH B mneparype en;. Ka3apoB, IO.T. llianKOB, 

1983). 

Mcrr:&ITyeM:E»Ie pacrronaranHco B MYJIE>THcycTaBHOM 

,n;MarHOCTMqecKOM KOMITJieKce «Biodex Pro - 3» B y.n;o6HOM .l(JIH ce6~ ITOJIO)I(eHHH. 

,[(IHI o6ecnetJeHH.s:I HCK)'CCTBeHHOH o6paTHOH CBX3H 3KpaH MOHHTOpa 

3JieKTpOMHorpaq>a «Heiipo-MBTI-8» noMe~anc.H B none 3peHIDI HCnhrryeMoro. 

Mccne.n;oBanacb HMII)'JII,CHruI a:KTMBHOCT.b OT,[(eJII:,HbIX ,l(E m. gastrocnemius B 

rrpou;ecce miaHTapHoro crH6aHH51 B roneHocTOIIHOM cycTaBe B noJIO)Kemm cH,wi. 

Yron B KOJieHHOM cycTaBe paBIUIJIC.H 110°, fOJIOBa OIIMpaJiac1> Ha IIO,l(fOJIOBHHK 

Kpecna, PYKH 6&IJIM CB060~HO pacnoJIO)KeHbl Ha )KHBOTe, roneH.b H KOJieHH&IH 

cycTaB qrnKCHpOBaJIHC:E., roneHOCTOTIHbIH cycTaB OCTaBaJIC.H IlO,[(BH)I(HbIM, CTOila 

conpHKacanac1> c nnaTq>opMoii KOMnneKca. 

B HaIIIHX ~KcnepHMeHTax nepMO,[( o6yqeHIDI H TpeHMpOBKH COCTO.HJI H3 

p;Byx-Ypex KpaTKOBpeMeHHI:,IX ceaHCOB, B xo.n;e KOTOpI:,IX HCil.bITyeMI,Ie OBJia,ll;eBaJIH 

HaB:EJKOM H3OJIHpOBaHHOro BKJIIoqeHIDI aKTHBHOCTH OT~eJThHOH ,lJ;E Me,[(HaJII,HOH 
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roJIOBKH m. gastrocnemius, IlO,ltUep)KHBaHHH H H3MeHeHHH qacTOThl ee 

HMrryJI1>cau;1rn. ,1:vIH OTBe,lJ,eH.IDI IlOTeHIJ;HaJIOB ,lJ,eHCTB.IDI HCilOJIE,30BaJIHCb 

HaKO)KHE,Ie 6HnOIDipHI>Ie 3JieKrpO,L(bl, ,lJ,HaMeTpOM 8 MM, a perncTpan:HH aKTiiBHOCTH 

,l(E ocyIIJ;eCTBJUI.JiacI> c noMOIIJ;bIO 3JieKTpoMHorpac}>a «Heiipo-.MBTI-8». 

Pe3JJibTaT.bI HaIIlHX 3KCnepHMel!TOB IlO,ll,TBep,ll,HJIH HMeIDIIJ;HeCH B 

JJHTepazype CBe,L(eHHH O TOM, lJTO BCe 3,ll,OpOBE,Ie HCil.bITyeM:r:.re -MOf'JT BKJIIO"tJaTI:. B 

pa6ozy OT.L(enMzyro ,l{E m. gastrocnemius, no,zuJ;epJKHBaT.b H H3MeHHTb qacrozy ee 

HMilJJibCHOH aKTHBHOCTH. B OCHOBHOH "tJaCTH 3THX 3KCIIepHMeHTOB orrpe.n;eJISIJIHCI, 

napaMeT_PnI HMilJJJI:,CHOH aKTHBHOCTH OT)l;eJII:,HI:,JX )1.E ,L(O n nocJie 5-H ceeyH.n;HOH 

MafHHTHOH CTHMYJISID;HH C HHTeHCHBHOCTb10 50 % MaKCHMaJl'hHO B03MO)KH0f0 

BbIXO.n;a MarHHTHOfO CTHMJJia. qaCTOTa CTHMJJISID;HOHHOfO B03,lJ,eHCTB.IDI 

COCTaBIDIJia 5 ru;. K CO)KaJieHHIO, pernCTpHpOBan, aKTHBHOCTb OT,ll;eJibHOH )1.E 

Henocpe,L(CTBeHHO BO BpeMH MarHHTHOfO B03,L(eHCTB.IDI Ha MbllliUJ He B03MO)KHO 

H3-3a CHJibHOH IlOMeXH, C03,D.aBaeMOH MarHHTHbIM CTHM)7JlSITOpOM. 

B pe3JJihTaTe HCCJie.n;oBaHH.sI ycTaHOBJieHO, qTo tJ:aCTOTa HMilJJII:,CHOM 

aKTHBHOCTH OT,lJ,eJibHbIX )J;E nocJie MarHHTHOfO B03,lJ,eHCTBHSI Ha HCCJie.zzyeMJID 

MhIIIIUJ ,L(OCTOBepHO B03pacTarra (Ta6JIHI~a 5). 

Ta6JI11u;a 5 

TiapaMeTpbI 3JieKTpOaKTHBHOCTH OT,D;eJII>HhIX ,[(E m. gastrocnem,ius ,n;o H IlOCJie 

HaHeceHIDI MarHHTHOM CTHMJJIHD;HH (n = 14) 

CTaTHCTifT:IeCKHe 

ll0Ka3aTeJIH 

M 

m 

Perac1'paq1u:1 

0TH0CHTeJILH0 

M,ITTUITH0H 

CT IDIUHH 

7,6 

I,I~ 

AMIDIHzy,na (MKB) 

46,3 

rrocne 9,2* 59, I 

nocne 0,5 6,6 
IlpHMeqaHHe: * - p < 0,05 - )J;0CT0BepH0CTb pa3JIH1IHH MeJK.n)' C00TBeTCTBYJOW:HM napaMeTJ)0M 

H ero HCXO~HOH BeJIIfT:IHHOH. 

IlpHpOCT qacTOTbl 3JieKTJ)08KTHBHOCTH OT,ZJ;eJU,HhIX ,[(E HCCJie,n.yeMOH 

MblllIIJ;bl nocne IlpHMeHeH0JI MafHHTHOH CTHMyJUID;HH B cpe,L(HeM no rpynne 

COCTaBJIHJI 21,0 %. IlOBI>IllleHHe aMTIJIHTy,D;bl 3JieKTpWieCKOH a:KTHBHOCTH 
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OT,n;eJibHhlX ,nE, Bhl3'&IBaeMoe MarHHTHhIM B03,n;eiiCTBHeM H'a .Mf:>llIIUY, He 

.D;OCTHrano CTaTHCTHtJ:eCKH 3Hal.fHMOro ypoBIDI (p>0,05). Ilo.n; BJIIDIHH.eM 

MarHHTHOro CTHMYJIHpoBaHIDI cymecTBeHHO B03paCTaJia BapHaTfIBHOCTI, 

aMilJIHzy.n;bI 6HOilOTeHl(HaJIOB OT,n;eJIE.HhIX ,n;:E, B cpe,n;HeM no rpynne yBeJilf'lem-re 

,ll;OCTHTaJIO 28,4 %. Ha pHCYHKe 10 rrpe,n;cTa'nneH THilH'tJHhlH npHMep 3aIIHCH 

aKTHBHOCTH OT,n;em,HOH ,I(E m. gastrocnemius B COCTOJIHHH IlOI(Q}I H nocne 

MarHHTHOH CTHMYJIHQHH. 

PHcyHoK 10 - Tm1Hl!Hb!H o6pa3eq HMnyn1,cHoii arcrHBHocTH oT,n;eJI.bHOH .[(E m. 

gastrocnemius npH B03,n;eHCTBHH MarHHTHOH CTHMYJI.'11.1;:1'.fH H nocne MarHHTHOH 

CTHM)'JIHIJJ1H. 

IlpHMeqrume: l - KOHTpOJII:,, 2 - rrocne cmMyllil~HH. 

lli aHaJIH3a npe,n;cTaBnem-roii Ha 3TOM pHcyHKe HMITYJI.E.CHOH aIITHBHOCTH 

)J;E, 3aperHCTpHpOB8HHOH B KOHTpOJI~ H IlOCJie MarHHTHOI'O CTHMJJIHQHOHHOTO 

B03,l(eHCTBH.H, cne.n;yeT, 1ITO .D;JIHTeJILHOCT.b MenMµyJI.bCH&lX HHTepBanOB Me:>K.n;y 

coce.n;HHMH HMilYJThCaMH npn Man-IHTFi:OH CTHM)'JIJin;HR 3aMeTHO Kopol!e, 1:IeM B 

KOH'rpOJie. 

IlpH aHaJIH3e no.rrytieHH.bIX ,Q,aHIII:,D{ 06 oco6eHHOcT.SIX HMIIYJII:,caoii 

aKTHBHOCTH OT,n;eJII:,HblX ,D.E o6pamaeT Ha ce6JJ: BHHMaHHe q>aicr aKTHBa$H paaee 

He 3a.D;eHCTBOBaHHl>IX ,I(E no,u; BJIIDIHHeM MarHHTHOro pas,n;proKeHH.SI HCCJie.n;yeMOH 

Ml>IIIIQI:,I (pacyHOK 11 ). 

I 
;l :, 
,~,.1 
I 

I 
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PHCYHOK 11 - IlpHMep 3aITHCH ITO,l(KJIIOtfeHIDI paHee He aICTHBHO.i{ iAEi\k 

gastrocnemius. 

ilpHMeqamre: 1 - KOHTJ)OJU,, 2 - llOCJie CTHMYIDIIUfH. 

B 3810IIfft.JeHJie CJie,JzyeT ymnaT.b, tITO HCilOJI.b3yeMhIH B 3TOH tiaCTH 

3KcnepHMeHTOB pe)KHM MarHHTHOH CTHMYJI5IUHH, npHBO,U.HT K 

ITOCTaKTHBaUHOHHOM)' 3cpcpeKTy, KOTOphIH ·Ilp05IBIDieTCH B IlOB.&IUieHHH qacTOT.bI 

MMilyJI1>Caum1 OT,l(eJIF,HbIX ,U.BHTaTeJIF,HI:,IX e,rr.HHHU m. gastrocnemius. 
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r JIABA 4. BJIIDIHIIE MArHHTHOCTHMYJI.SlllH<>HH<>ii 
TPEHHPOBKH HA CHJIOBl>IE B03MO)KHOG1;HCKEJIE'IHB. 

Ml>Illirt; 

.. •, .... v:J~fl 
4.1. H3Meueuue noKa3aTeJieii MLime11uoii CHJihI npu Ma(li~~~i2l 

,",,,'\)'.,,,,,,'\\"ii, 

MLIWD; 

B npoBe,n;eHHbIX paHee HCCJie,n;oBaHIDIX II0KaJaHa B0:3M~~J,: 

Clillbl MblillI( npH HX MarHHTHOH CTHM)'IDIUHH B COCTO$lll~~G~f> 

(P.M. ropo,D;HifCieB H ,n;p., 2007). 

Orrpe,n;eneHHhIH HHTepec ,n;IDI HayKH H npaKTHIGf 11peAct~~l 

3KCrrepHMeHTanbHOH pa60TbI no BbUIBJieHHIO 

,IJ;BHraTeJibHI:,IX CBOHCTB MI:,IIDI( C IlOM0IT(blO MarHHTHoro ;bi.ziJ~a 
\ ; ,,,,',' '\\,'.t;':-:_+c;,~,c:'' 

aroHHCTbI ,IJ;BH)KeHIDI Herrocpe,n;CTBeHH0 BO BpeM51 BblllOJIHeIIH# ;µ .. 

l(BHfaTeJibHMX ,n;eiiCTBHH. ,L(mI ,UOCTH)KeHH.SI OCHOBHOH rteJIH ia.~~it~~·:ifa~(lTI,I 
,~/: ''.\:'.".// '~ 

6:E,ma rrocTaBJieHa 3a,naqa paspa6oTaTh H a11po6HpoBaT1,.; Mei'c>ii• Pa3.¥HTIDI 

MhIIIIeqtto:H CHJihI nocpe,n;cTB0M MarHHTHOH CTHM)'JISII(HH MhlIII#:'2~~ tp:oHe HX 

npOH3BOJibHOro COKpalI(eHH.8. 

B OCHOBHOH cepHH 3KcnepHMeHT0B rrpHH$IJIH yqaCTHe. ·1-8 .• 3A0P0Bl,IX 

HCIThrryeMI:,lX M)')KCKoro nona B B03pacTe 19 - 28 JieT, K0Topote AaJlH IlHChMeHHOe 

HH<pOpMHpOBaHHOe corJiacHe Ha yqacn1e B HCCJie,n;oBaHIDIX. Y' CJIOJ3IDI. rrpoBe,n;eHIDI 

3KcnepHMeHTa 6bIJIH o.no6peHbI K0MHTeTOM no 6H03THKe BJIT'A<l>K. 

l'.Icm,rryeMbie 6:&IJIH pas,n;eneHbI Ha ,n;Be rpynn1:,1 K0IITJ)0Jil:,IIYJQ (Kr) H 

3KCrrepHMeHTan:&HYJO (3r) no 9 qeJI0BeK B Ka)K,r(OH. Bee HCIII:,ITye?\1bie Bblll0JIH$IJIH 

ITJiaHTapIIYJO qmeKCHIO CT0III:,I (KOHI(eHTJ)H"tleCKOe COKpalI(eHHe) B TetJeHHe 

Il$ITHa,D;I(aTH TJ)eHHp0B0qHI:,IX ,n;HeH c ycHJIHeM 80. % .OT MaKCHManI,H0f0 

BpalI(aTeJibH0ro M0MeHTa Ha M)'JlbTHcycTaBH0M ne11e6Ho-,n;HarHOCTifCieCKOM 

K0MIIJieKce «Biodex Multi - Joint Sy~tem Pro-3>> (Biodex Medical System, USA, 
I 
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MLI!rt~J~l~:.~rs•• 2006). B KIDK,I{OM TpeHHpOBOlfHOM 3aIDITHH B:&IIlOJIIDIJIOCI, 10 

COKpa~eHHH. BpeWI OT,IJ,:&Ixa Me)K,lzy ,IJ,BH)KeHIDIMH COCTaBJUIJIO ~6 ceif}(·;1f 
):(,rrnTeJI:&HOCT:& 0,IJ,HH0lJH0ro QHICJia IIJiaHTapHOH qmeKCHH CT0il:&I C0CTaB.IDIJia 5 

ceK)'H,IJ,, aMI1JIMTy.n.a ,IJ,BH)I(eHUSI paBIDIJiaCI, 40°. O6cne,zzyeMble Bhlil0JIHSIJIH 

K0HQeHTplflieCK0e cm6am1e B roJieH0CT0ilH0M cycTaBe B Il0JI0)I(eHHH CH,l])I. YroJI 

B K0JieHH0M cycTaBe cocTaBIDIJI 110°, ronoBa pacrronaraJiac1, Ha rro.n.ronoBHHKe 

Kpecna, PYKH 6:&IJIH CB06o,IJ,HO CKpe~eHI»I Ha )KHB0Te, roneHI, H KOJieHHI,JH cycnrn 

)KeCTK0 qrnKcHpOBaJIHCb, roneHOCTOTIHI,Ili cycTaB 0CTaBaJICH TI0,IJ,BH)KH:&JM, CT0na 

0TIHpanach Ha IIJiaTq>OpMy K0MTIJieKca. bHOJIOrHlfeCKaH o6paTHruI CBH3I, 0 

MhIIIlelJH0M C0Kpa~eHHH o6ecnet.IHBaJiaCh nocpe,D,CTB0M QBeTHoro rpaq>WieCKOro 

M0HHTopa C BI,IC0KHM pa3pemeHHeM, OT06pa)KaIO~ero Bech xo.n. no.n.roT0BKH H 

BhITI0JIHeHIDI C0Kpa~eHHH. Pacl!eTHaH BeJIHIIHHa MaKCHMaJibH0ro Bpa~aTeJII,H0I'0 

M0MeHTa onpe.n.emmacb ,D,JIH Ka>I<,D;oro HCilbITyeMoro H3 Tpex MaKCHMaJibH:&IX 

COKpa~eHHH C HHTepBaJI0M 0T,D;F,D(a B 30 ceKyH.n;. IlpH amUIH3e ,n;aHHhlX 

~HThIBaJICH MaKCRMaJihHbIH I10Kli3aTeJih H3 Tpex npo6. ,I(o npoBe.n.emrn 

K0HT}JOJlbHbIX HCUbITaHHH Ka)K):(I,JH o6cne.n.yeM@H BhlIT0JIIDIJI HeCK0JihK0 

ITJiaHTapHhIX crH6aHHH CT0Tihl ,IJ,JIH K0ppeKQHH npmrnraeMhIX ycHJIHH H pHTMa 

BbITI0JIHHeMoro ,IJ,BH)KeHIDI (A.r. EeJIHeB H .n;p., 2013). 

Hc111>rryeMbIM 3KcnepHMeHTaJihHOH rpyrrn1,1 BO BpeM$1 BblilOJIHemrn 

rIJiaHTapH0H cpneKCHH HaH0CHJIHCI, MarHHTHhie CTHMYJibI C Il0M0IQhlO MarnHTHoro 

CTHMYIDITopa «Magstim 200» (Magstim Co., UK, 2007). Hcrronl>30Banac1, 

KaT)'IllKa ,IJ,HaMeTJ)0M 50 MM. MarHHTHruI CTHMyJIHQHH; pe)KHM KOTOpoH 6:&IJI 

pa3pa6oTaH Ha 0CH0Be 0ITHCaHHhIX B rnaBe 3 pe3yJinTaT0B, HaH0CHJiaCI:, Ha m. 

gastrocnemius c qacTOTOH B 5 rQ, M0III,H0CTI, CTHMyillIQHH C0CTaBJUIJia - 50 % OT 

MaKCH.MaJihHoro BhIX0,IJ,a MarnHTH0I'0 CTHMYIDIT0pa (1,8 Teena), Bpewr 

CTHMyIDIQHH - 5 ceKyim. Hcn1,11yeMble H3 KOHTpOJII,HOH rpyrrnhI BI,ITI0JIWIJIH 

aHaJIOrHqH:oie cepHH TpeHHpOBOqHF,JX 3aHHTHH C 3KcnepHMeHTaJibHOH rpyrrrroH, HO 

He no.n.BepraJIHCh MarHHTH0MY B03,IJ,eHcTBHIO. IIpoBe,IJ,eHHIO 

ID[THa,n;QaTH OCHOBHbIX YpeHHpOBOK npe.n;mecTBOBaJIH .n;Ba BB0,2J,HhlX 3aHHTHH, B 
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,, -,:~~: :(-1:l;f;f<t:~r,z,',> 

npo.uecce K0T0pbIX HCilhIT)'eMI>Ie o6yqanHCI, npaBHJII>H0 IfbIIl0JIIDITI, Ilna.HTap (i:i'" 

cpneKCHIO CTO!Ibl H 3HaKOMHJIHCI, C TeCTOBI,IMH rrpon;e.zzypaMH. 

Y HCUbITyeMI,IX 3KCIIepHMeHT3JII>HOM H KOHTpOm,Hoii 

TpeHHpOBOI< ( cpoH), nocne IISITH, ,n;ec.SITH H Il.SITHa,n;.u;aTH TpeHHpOBO"l!HI,IX 31:lIDI 

TaIOKe Ha -rpeTHM, rnecToii, TpHHa,n;.QaTI>IH, ,n;Ba,n;.u;aTI, qeTBepTI>IH H 'IpH,IJ;.QaTI, it~;1~, 
npe1<pameHIDI TpeHHpOBOK perHCT_PHpO133JIHCI,: 

,,, ,,','',,,__<,'"' 

Bpamarem,HbIH M0MeHT (H·M); onpe.n;emrnc.SI nopor H-peqme1<ca m. gastro6tr~tfutis 

(GM), m. soleus (SOL), a TaK)I(e MaKCHMaJibHruI aMIIJIH'fY,D;a H-peqmeKc~:,i',i~:t 

OTBeTa MI>IIIIIJ; rorreHH. Bo BpeM.SI BI,IIIOJIHeHJUI npOH3BOJI:bHOro MaKciiM~~~ito 
,, ,,, ,',-,->' / ',; ,,',,,, 

BpamaTeJII>Horo M0MeHTa 3arrHcbrnanac:r, 6Ho3neK-rpHY:ecKrui aKTHBJ:!Oqi~":l~~M), ,,, ,, ',''', ',,,,,,,', ,,' ',, 

(SOL), tibialis anterior (TA). H-pecpne1<c1>1 H M-oTBeTBJ.· G:M)'iC SOL 

perHCTpHpOBaJIHCb TIO Tpa,D;H.QHOHHOH MeTO).];HKe, nyTeM . CTHM)7.JUII(fl~fi. tibialis C 

n0Momb10 8-KaHaJibHoro 3JieKTpoHeiipoMHorpaq>a «Heiipo--MBTI18>) (000 

«HeiipocoqlT», PoccIDI, 2006) C HCIIOJII,3OBaHHeM 
,' __ \\:':,< ,'--:r, ... 

Il013~pJ,CHOCTHbIX 

CTHMYJIHp)'IOmHx 3JieKTpO,D;OB. 

PerHc-rpa.u;IDI 6HOIIOTeH[(HaJIOB CKerreTHbIX MbIIIIU rorreHH ocyI.QeCTBJIHJiaCb 

rroaepXHOCTHbIMH HaKO)I(HbIMH 3JieKTpO,D;aMH no Tpa,I:{HIJ;HOHHOH MeTO,D;HKe IIpH 

Il0M0mH 8-KaHaJibHOfO 3JieKTpOHeHpOMHOrpaq>a «Heipo-1vIBTI-8» (000 

«He:iipocoq>T», PoccHH, 2006). Onpe,n;emIJIHCb aMnn1ny,n;a H 11Hcno zypHoB 

(noaopoTOB) 3Mr. AMIIJIHT)',D;a 3Mr H3Mep.smac1, OT MaKCHMaJibH0ro 

HeraTHBH0I'0 IIHl<a ,[(0 MaKCHMaJibH0T0 II03HTHBH0f0 IlHKa. 3a TYPH KpHBOH 3Mr 

rrpMHHMaJIOCb H3MeHeHHe HanpaBJieHHH KpMBOH IlOTeH.u;Hana Ha 

rrpoTHB0il0JI0)KH0e B rrpe.n;enax O,D;HOH q_Ja3I>I 6e3 nepeceqeHHJI M30JIHHHH. 

Y'lJHThIBaJIHCb T0JII,K0 3Ha'lJHMble Il0TeH.QHaJihI, T.e. Te, aMIIJIHT)',lJ;bI K0T0pI>Ie 

paBIDIJIHCh 100 MK13 M 6onee. 

Pe3yJibTaTF,I HCCJie,n;oBaHH.SI CHJI0B:bIX B03MO)KHOCTe:ii HCilbIT)'eMbIX 

II0Ka33JIH, qro HCXO,D;Hbie BeJIH"l!HHI,I MaKCHMaJibH0f0 Bpa~aTem,Horo M0MeHTa B 

KOHTpOJibHOll H 3KCIIepHMeHT8JibHOH rpynnax ,D;0CT0BepH0 He OTJIH1iaJIHCI, H 

C0CTaBIDIJIH 119,31 ± 5,33 H·M H 124,01 ± 8,82 H·M, C00TBeTCTBeHH0 (Ta6JIH.Qa 6). 

3TOT <PaKT CBH,D;eTeJibCTByeT 0 rrpaKT!ltJeCKH paBHl>IX CHJI0BhIX B03M0)KH0CTHX 
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o6cne.eyeMr,rx cpaBHHBaeM.bIX rpyrm Ha MOMeHT iiaqana 3KcnepHtrf~HJa'. 

Ha6mo,n;aJIHCI, 3Haq11Tem,Hhle HH)J;HBH.eyam,Hl>Ie oco6eHHOCTH B npO.HBJieHHH 

CHJIOBl>IX B03MO:>KHOcTeii y 11cn1,rryeMbIX o6eHX. rpynn. TaK, 11cnr,1zyeMbIH 

KOHTPOJH,Hoii rpynnr,1 3.TI. pa3BHBWI ycHJIHe B 150,00 H·M, qTo Bblme 

cpe,n;HerpynnoBoro 3HaqeHIDI Ha 30,70 H·M. B 3KcnepHMeHTWII>Hoii rpynne 

HaH60JII>IIIHH spar.u;aTeJihHbIH MOMeHT 3aperHCTpHpoBaH y P.B. - 165,00 H·M, OH 

Ha 41,00 H·M, npeBbIIIIarr cpe,n;Herpynnosyro BeJiffqHHY, 

KaK cne.eyeT H3 aHaJIH3a ,n;aHH:bIX Ta6JIHQI,I 6, ITO)]; BJIIDIHHeM 

TpeHHpOBOqHF,IX 3aHHTHH Ha6mo,n;anoc1, MaKCHMaJibHOro 

Bpar.u;aTeJI.bHOro MOMeHTa H B KOHTpOJII,HOH, H B 3KCnepHMeHTaJibHOH rpynnax. 
' 

Ta6m-1Qa 6 

BennqHHa Bpa~aTeJihHoro MOMeHTa Hccne.eyeMbIX rpynn (M ± m, n=l 8), H·M 

CrnTHcrnqecKHe Kr 3f 
ll0Ka3aTeJIH 

<J>oH M±m 119,31 ± 5,33 124,01 ± 8,82 

V(%) 12,73 20,01 

M±m 130,61 ± 6, 11 * 154,91 ± 10,52* 
Ilocne 5 ,n:Heil: 

V(%) 13,22 19,22 

M±m 153,01 ± 6,21 * 188,81 ± 12,22* 
Ilocne 1 0 ,n;HeH 

V(%) 11,35 18,33 

M±m 158, 11 ± 8,34* 188,41 ± 11,23* 
Ilocne 15 ~en 

V(%) 14,86 1'6,94 

IlpHMeqrurn:e: * - p < 0,05 - ~0CT0BepH0CTb pa3JIH~H Me)K)zy C00TBeTCTBYJOll(HM rrapaMeTJ)0M 

H ero HCXO~OH BeJI~HOH. 

BeJIHqHHa npHpOCTa MaKCHMaJI:bHOI'O Bpar.u;aTeJIF,HOro MOMeHTa 3aBHCeJia OT 

KOJIHtJeCTBa TpeHHpOBoqHbIX 3aHHTHH, npoBe,n;eHHbIX HCIH,rryeMbIMH KOHTpOJibHOH 

11 3KcnepHMeHTaJibHOH rpyrrrr (p11cyHoK 12). Ilocne m1TH ,n;Heii TpeHHpOBKH 

MaKCHMaJihHhIH Bpar.u;aTeJihHhIH MOMeHT B KOHTpOJibHOH rpyrrne yBeJIHqHJIC.SI B 

cpe,n;HeM Ha 9,5 %, IIOCJie ,n;ec.SITH - Ha 28,2 %, IIOCJie II.SITHa,n;QaTH - Ha 32,5 % B 
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cpaBHeHIIB C HCXO,z:tHF,IMH 3HatfeHH'{MH (p<0,05). B .3KC:nepli!vi¢HTaJThHOH rpy 

npHpOCT CHJIOBhIX B03MO)KHOCTeH 6oIJI 6onee 3Hatm:TeJibH6IM. 

0 +--"C.LL.,L.,LA 

5-u ,nem. TJ)emip0B0K 10-ti ,neHL -rpemip0B0K 15-ii. )leHL 

eJKr ■3r 

Bparn;aTeJibHOfO MOMeHTa B roneHOCTOilHOM cycTaBe. 

IlpHMetJamre: * - .n;ocToBepuocn, pa3JIHlJHH np11: p < 0,05. 

Ilo HcTe11eHHH IDITH TpeHHpoBoqH.t:.Ix .n:aeii c npHMeHeHHeM MarHHTHOH 

CTHMYJUIUJIH MbIIIlU. MaKCHMaJJbHbIH Bparn;aTeJn,m1ii MOMeHT y Rcnirry6MLIX 

3KCnepHMeHT8JIJ:,HOH rpymibI yBeJIHtfHJICH Ha 24,9 %, TIOCJie .n:ec'1tH - Ha 52;3 %, a 

rrocne IDITHa,z:tn;aTH - Ha 51,9 % no cpaBHeHmo c q>OHOBl:,IMH BeJll•IllRHaMH. 'tai<HM 

o6pa30M, npHpOCT CHJIOBbIX B03MO)KH0CTeH B 3KcnepHMeHTMhHOH rpynne 61,m 

6oJI&IIIe a cpe.n:HeM Ha 15,4 %, 24,1 % H Ha 19,4 %, COOTBe'l'CTBeHHO, l:JeM B 

KOHlpOJII~HOH rpyrrrre (Bo BCeX CJiy"tlruIX p<0,05). 

AHaJIH3 npe.D,CTaBJieHH:&IX Ha pHCYHKe 12 )l;aHH:bIX CBR.D,eTeJibCTBYeT O. 

HaH6onee BblpIDKeHHOM yaeJIHl:JeHHH MaKCHMaJil>Horo Bpam;aTeJihHoro MOMeHTa B 

3KcnepHMeHT8JlbHOH rpynne qepe3 .n:ecsn .. .D,Heii TpeHHp0B0K. IlocJie.D,yrorrtHe IDITh 

TpeHHp0B0l!HI,IX 3aIDITHH npaKTH"tJeCKH He H3MeHHJI.H BeJIHti.HHY MaICCH:MaJibH0ro 

Bparn;aTeJihH0r0 M0MeHTa 3apen{CTpHp0BaHHoro qepe3 .n:ec.sITb .D,Heii lpeHHp0.B0K. 

y HCII.LrryeM&IX I<OHlpOJU:,HOH rpynnhl OTMel:JaJIOCh nporpeccmmoe yBemrqeHHe 

MaI<CHMaJihH0f0 Bpaw;aTeJlhH0ro M0MeHTa qepe3 I(a)K.D,&Ie mITJ:, lpeHHP0B0":IHhIX 

(pHcyHOK 12). Cne.n:yeT otMeTHTb, qTo y HCiffiIT)'eMF.JX 

~Kcnep11MeHTaJihHOH rpynnbI ,Ha6mo.n:anac& TeH.n:eHn;IDI K yBem1tJeHmo 
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BapHaTHBHOCTH BeJmqHHbI MaKCHMaJU,Horo 

TeCTOBhIX HCnhITaHHH no cpaBHeHino C ,naHHblMH KOltlTJ)OJJ[:&.HOH ,,...;.;,JJGI,'fi~I;c,t" ... ,<y•yo-..•,t:; 

CBH)leTeJibCTByeT ,ll;HHaMHKa K03<p<pHI(HeHTa BapHaTHBH6CTH "--·~·•-u~,-

IlpH aHaJIH3e HH,ll;HBH,nyaJII,HbIX H3MeHeHHH BemNHHbl 

MOMeHTa B Hccne.zzyeMbIX rpyrrrrax ou:emrnaJICH MHHHMaJibHI,IH H MaKCHMaJibHbIH 

rrpHpOCT MbIIIIetIHOH CHJibl no HCTeqeHHH n.sITHa,n:n;aTH TJ)eHHpoaoqm,IX ,nHeH.. B 

KOHTJ)OJihHOH. rpynne MHHHMaJII,HT:,JH rrpHpOCT Bpa:u:i;aTem,Horo MOMeHTa COCTaBHJI 

12,7 % (HCIIbIT)'eMbIH Ii.A.), a MaKCHMam,HhIH.- 67,9 % (Hcni,r:ryeMbIH E.A.). 

y o6cne,nyeMhIX 3KCIIepHMeHTaJibHOH rpynnI>I MHHHMaJihHblH npHpOCT 

CHJIOBbIX B03MO)KHOCTeH ,D;OCTHTa.JI 38,4 % (6.r.), a MaKCHM~hHblH - 91,3 % 

(C.B.) OrMeTHM, 1IT0 B 3KcnepHMeHTaJihHOH. rpynne 3Ha1IeHIDI MHHHMaJibHoro H 

MaKCHMaJibHOro rrpHpOcTa Bparu;aTeJII,HO MOMeHTa nocne Il.sITHa,nu;aTH 

TJ)eHHpOB01IHhIX 3aIDITHH. 6hIJIH BbIIDe, qeM B KOHTpOJII,HOH. rpyrrrre Ha 25,7 % H 

23,4 % COOTBeTCTBeHHO. 

Bo BpeMH aHaJIH3a HH,n:HBH,zzyaJU,Horo rrpHpOCTa Bparu;aTeJibHOI'O MOMeHTa B 

pa3Hbie )];HH TJ)eHHpOBOK o6Hapy)KeHo, 1ITO TOJibKO y ,n;Byx HCnhrryeMbIX 

KOHTJ)OJlhHOH rpynm,1 HaH60JibllllIH npHpOCT .ZI;OCTHI'anC.8 nocne ,n:ecRTH CHJIOBhIX 

TJ)eHHpOBOK, a y ceMH o6cne,n;yeMbIX rrocne Il.8THa,n;u;aTH ,D;HeH TJ)eHHpOBOK. B 

3KCIIepHMeHTaJihHOM rpyrrne y qen,1pex o6cne,n;yeMblX HaH60JihIIIHR IIpHpOCT 

CHJIOBOro MOMeHTa 3aperHCTpHpOBaH no HCTeqemuo ,n:eCHTH ,nHeH TJ)eHHpOBOK C 

rrpHMeHeHHeM MarHHTHOH CTHMJIDID;HH, a nocne IIHTHa,n;u;atH CHJIOBbIX 

TpeHHpOBOK - y IlHTH HCilbIT)'eMhIX. TpeHHpOBKH C rrpHMeHemreM MarHHTHOH 

CTHM)'JIHUHH Mblillll IIpHBeJIH K 6onee paHHeM)' rrpHpOCT)' CHJIOBbIX B03MO)KHOCTeii 

B 3KCIIepHMeHTaJibHOH rpynrre no cpaBHeHHIO C KOHTpOJibHOH. 

Cne,zzyeT OTMCTHTb TOT cpaKT, "tJTO Ka!( B KOHTJ)OJibHOH, TaK H B 

3KcnepHMeHTaJihHOH rpyrrrrax 6bIJIH HCIIbIT)'eMI>Ie, y ICOTOpbIX B rrpon;ecce Bcex 

T_Pex TeCTOBbIX HCilbITaHHH BeJIH1!HHa MaKCHMaJihHOfO Bpam;aTem,Horo MOMCHTa 

61>ma BI,Jllie cpe,n;HerpyrrrrOBhIX IIOKa3aTeneii:. TaK, B KOHTJ)OJII,HOH rpynrre 

liCilhITyeMbIH r.H. pa3BHBaJI MaKCHMaJibHbIH Bpam;aTeJibHbIH MOMeHT IIpH 

nnaHTapHOH q)JleKCHH CTOilbI, npe:c~mruom;eii: rrocrre II.SITH T_PeHHpoBoqHI,IX ,D;HeH 
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Ha 21,9 %, rrocne ,n;ec.s1TH Ha 15,5 %, a rrocne IDITHa,n;u;aTH Ha 23,3 % cpei(HHH 

IIOK83aTeJih ITO rpynrre. B 3KCIIepHMeHTaJihHOH rpyrrrre .y HCID>rryeM<>ro ~.a~ 
TaIOKe Ha6mo,n;anoc1:, rrpeBbIIIIeHJ{e MaKCHMaJihHOfO Bpam:aTeJII,Horo MOMeHTa IIO 

HCTeqeHHK> IUITH -rpeHHpOBQqHI,IX 3aIDITHM Ha 29,5 %, IlOCJie ,n;eC.SITH Ha 31, 7 %, a 

IIOCJie IUITHa,ru::i;anI Ha 31, 1 % ITO cpaBHeHHK> C cpe,nHerpynrrOBOH BeJU1qHHQH B 

xo,11.e ncex HCIIhITaHHH. 

B Ta6nHu;e 7 rrpe,n;cTaBJieHhI cBe,n;eHH.SI 06 H3MeHemrn rrapaMe-rpoB 

3JieKTJ)lftleCKOH aKTHBHOCTH Mhllllll;, 3aperHCTJ)HpOBaHHOH B npoIJ;ecce 

MaKCHMaJII,HOro Bpam;aTeJU,Horo MOMeHTa, y HCIII,ITyeMblX o6eHX rpynrr Ha 

rrpOTIDKeHHH IDITHa,n;[(aTH)J;HeBHhIX rpeHHpOBOqHI,JX B03,D;eHCTBHH. AHaJIH3 

npHBe,n;eHHhIX B Ta6nHIJ;e ,naHHbIX II03BOJIHJI ycTaHOBHTh, qTo aMilJIHry,n;a H 

qacTOTa 3Mr MbIIDU-aroHHCTOB ,lJ;OCTOBepHO B03pacTaIOT rrocne IDITH, ,uemITH H 

II.SITHa,n;n;aTH. rpeHHpOBQqHl,IX 3aHSITHH B cpaBHeHHH C HX HCXO,lJ;HhIMH 3HaqeHIDIMH. 

TaKa.sI 3aKOHOMepHOCTh B ,lJ;HHaMHKe 3Mr Ha6JIK>,n;arrach B KOHTJ)OJihHOH H 

3KCIIepHMeHTaJibHOH rpyrrrrax. Cne,uyeT o6paTHTh oco6oe BHHMaHHe Ha TO, qTO 

aMrrn11zy,n;a H qacToTa 3JieKTJ)OaKTHBHOCTH GM H SOL B 3KcrrepHMeHTa.JII>HOH 

rpyrrrre B03pacTana B 60JII,IIIeH CTeneHH no cpaBHeHHIO C ,n;:~rnaMHKOH 3THX 

rrapaMeTJ)OB y HCIIbITYeMbIX KOHTJ)OilhHOH rpynnhI. 

IlpHpocT aMIIJIHTY.UhI 3Mf' GM y HCIIhIT)'eMbIX 3Kcnep11MeHTa.JihHOH 

rpyrrrr:01 IIOCJie rnITH TpeHHpOBOqHhIX 3aHSITHH 6:om 6oJI:&llle Ha 24, 1 %, rrocne 

,n;ecSITH - Ha 37,0 %, a nocne Il.HTHa,ZJ;D;aTH- Ha 65,8 %, qeM B KOHTJ)OJihHOH rpynne 

(BO Bcex c.rryqrurx p<0,05). qaCTOTa 3:Mr Ha3BaHHOH MhIIIIll;hl ,UOCTOBepHO 

yBeJII-PIHJiaC.b Ha 14,3 %, 45,4 % H 74,2 %, COOTBeTCTBeHHO, no cpaBHeHHIO c 

npHpOCTOM 3TOfO napaMerpa B KOHTJ)OJIE,HOH rpynne. AMnnwry,ua H qacTOTa 

:meK-rpoaKTHBHOCTH TA CTaTHCTJ,lqeCKH 3HaqHMO He H3MeIDIJiaCh y HCIIhIT)'eMhIX 

o6eHX rpyrrrr Ha rrpoT5DI<eHHH Bcex IUITHa,n;u;aTH TpeHHpOBoqHbIX 3aHSITHH 

(Ta6Jrnu;a 7). 

:I 
'I 
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/; 

IIapaMeTIJI>I :meKTpOMHorpaMMBI cKerre-rHI>IX~Brniq rqn¢II~IIir0:j)!13B~jf 

I'pynna 

Kr 

IIapaMeTp&I 
3Mf' 

AMilJIH'fY.[(a, 
MKB 

MaKCHMaJII>Horo ycHJIHH (M±(;;,,i·\$/ 
M&IllIQI,I 

gastrocnemius 

364,58::1: 498;15:i: .. 
gastrocnemius 51 ,31 24-,0S* ; 

soleus 
252,11± 367,15± 
28,36 9,19* 

tibialis anterior 127•94::I: 146•21;1: 
37,61 10,74 

gastrocnemius 319,41± 546,52:E 
35,59 65,49!1< 

soleus 
343,52:1: 504,19± 
34,47 30,53* 

tibialis anterior 159•71
:I: 

159•11± 23,55 11,84 .. 
285,92± 431,74± 

gastrocnemius 39,57 47159* 

soleus 
251,51:l: 330,85:1: 

31,69 20,42* 

tibialis anterior 
78,49± 97,84:1: 
31,25 20,85 17,35('.ffl;, 

IlpHMe11rume: * - p < 0,05 - ~ocToBepHocn. pa3mrrruH Me)K.lzy cooTBeTCTB}'I<)~I!~Ii~iirvoM 

H ero HCXO,ZUfOH BeJIH'IHHOH. 

,'':>/:??;;_\~:::' 
Ilo XapaKTepHCTHKaM 3JieKTpoaKTHBHOCTH MbIIIlll; fOJieH:Ei, IIp~,l:(C'faB,i:[eHHJ:,IM 

' . . 

B Ta6nmi;e 7, MO)KHO 3aKJTIOqHTI>, "CJ:TO aMnnnry,n;a H t1acT0Ta 3W"' GfyLR ~OL y 

Hcrn,nyeMbIX 3KcrrepHMeHTaJII>HOH rpyrrrrhl B rro,n;aBIDI10meM 6oiI:sIDHHcTBe 
' ' ''• 

TeCTOBbIX HCilbITaHHH 61>ma HH)Ke noKa3aTeJieH B KOHTpOJihHOH rpyrrne. 3aMeTHM, 

l:J:TO MaKCHMaJibHbill CHJIOBOH BpamaTeJII>HbIH MOMeHT y o6cne,n;yeMbIX B 

3KcnepHMeHT8JibHOH rpynne 6bIJI BhIIIIe no cpaBHeHHIO C .Hcm,nyeMBIMH 

KOHTpOJlbHOH rpyrrrrM, CJie,n;oBaTeJihHO, HM Tpe60B8JIHCb 6onee HH3KHe BeJIH'CfHHbI 

tJaCTOThI H 8.MIIJIHTY,[(bl 3Mr MbIIIIIJ; roneHH ,[(IDI pa3BHTIDI 6onee 3Ha'tlHTeJII,HOro 

no BeJIHqHHe MbIIIleqHoro ycmnu1. Y HCilbIT)'eMbIX KOHTpOJibHOH rpynrrhl 

aMmrnzy~a 3Mr SOL BO Bcex TecTax npem,nnan:a 3JieKTpOaKTHBHOCTb GM, B 
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3KcnepHMeHTaJl&HOH rpyrrne IIpH TeCTHpoBaHHH 

IDITHa,n;l.{aTH ,n;HeH TpeHHpOBOK Ha6mo.n;aJiaCb o6pfl.THWI 3aB.HCHMOCTI, (Tacfa1{ 

TaK, rrocne IDITH TpeHHponoqHE,IX ,n;HeH y HCilb:r~eMblX I<OHTpOJlbHOH ; 

aMrrnHry.n;a 3JieKTJ)ffqeCKOH aKTHBHOCTH SOL 6hlna Bblme aa 31,3 % (p 
,'.", _., ,,,,,, 

nocne .n;ecRTH - Ha 13,8 %, a nocJie DRTHa.n;QaTH ,ZJ;IieH--Ha 24,6% (p=O,Qf 

GM. Y HCilblT)'eMI>IX 3KcnepHMeHTaJibHOH rpynrrth ·aao6opoT, .. · ,~J~, 
•·. ··•.,,'•>" '"•'· < ,,,,,' "•' < ,,,,,,' 

%, IIOCJie ,n;ecHTH - Ha 13 ,0 %, a IIOCJie IIXTm1.n;haf~ :,2_!,ifa
0

.35;4;J~.; 
•,_, 'c/,:','{.·;;,":::t,';).,·:·•'.-r ;,i,.',y:.;\,-'., 

cpaBHeHHH c 3MT SOL. qaCTOTa 3MT SOL B ooJ~C\W~tt'{ 
~:"i :,.~;:\\:.:;}t~''.\ ~.~.;/ 

MeHbllie B cpaBHeHHH C ee BeJIHqHHOH B GM Bb Beek/; 
:, '> '.' .·.;•·,,:,·\ <\,:~·:_;}; ;·1 

Mo)KHO npe.n;noJIO)KHTb, 1:JTO rrpH pa3BHTHH Mak~li~~~~~f Q 

MOMeHTa y HCIIE.I'ryeMnIX KOHTJ)OJU,HOH rpynrr:EJ. 6onee 3Ji~;~~;' 
pa.3BHBaeMoe ycmure BHOCHJia SOL, a B 3KcnepHMeHTaJli»~~~1'•': 

BepoHTHO, TaKOH <paKT cBH3aH c B03.n;eHCTBHeM MaraHTIIOI:C> 'd~~i;t~.1a 
MOTOHeiipOHHf>Ie rrym,I HCCJie.n;yeMbIX Mblllil.{ roneHH~ ' t ()\ 

AMmIHT)',ll;R MaKCHMaJinHoro H-peqmeKca XBJIHeTCH oi~b~; ·~~tt~t>onee 
{J",' " < ,,, '' 

4JYHKIJ;HOHaJibHOro COCTO.sIHIDI .·· . ,i'6rrifu~II>HI,IX Ba)KHbIX xapaKTepHCTHK 

MOTOHeMpOHOB, IIOCKOJII,K)' OTpa)KaeT HX pec)_meKTopHyIO l303~)''l~J1ll,fOCTl>. ·B 

Ta6Jrnu;e ~ npHne,n;eHhl .n;aHHhie o .D;HHaMHKe aMilJIHT)')];T>I MaKcJMa.n»HT>IX H­

peqmeKCOB H M-OTBeTOB, 3aperHCTJ)HpOBaHHbIX B COCTOHHHH MbilIIe:qHoro IIOKOH 

.n;o H IIOCJle IIHTH, .n;ec.HTH H IDITHa.n;.u:aTH TpeHHpOBOt:IHI,IX 3aHHTHH. 

IlpoBe.n;eHHMH aHaJIH3 rro.rryqeHHbIX pe3yJILTRTOB II03BOJIHJI ycTa.HOBHTb, 

'1TO )];OCTOBepaoe H3MeHeHHe aMIIIlHTY)];bl H-pe<pJieKca Ha6JIIO,[\a.JIOCI, TOJlbKO y 

ncn1,1T)'eMbIX 3KcnepHMeHTaJibHOH rpynnn1. B 3TOM cnyqae aMI'JJIHTy.n;a H­

peqmeKca m. gastrocnemius Boipocna Ha 39,0 % rrocne IDITH TpeHHpOBOl:!HhlX 

,[\HeH, Ha 30,1 % - nocne .n;ecHTH TpeHHpOBoqHI,IX )];Heit CTaTHCTffqeCKH 

3HaqHMl>IX pa.3JIHqHH B aMIIJIHT)'.n;e MaKCHMaJibHOro M-oTBeTa cKeJieTHnIX MhIIDU: 

fOJieHH y HCilI>ITyeMI,IX o6eHX rpynn He Ha6mo,n;aJIOCb. 
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Ta6nm~a 8 

AMnJIRT)',n;a MaKCRMam,Horo H-pecpneKca u M"701'BeT~ (ME}) CKeJieTHI>IX l\1~ 

fpyrrna 

3f 

B:&I3BaJfHbie 

OTBeTI,I 

M-oTBeT 

H-pecpJieKc 

M-oTBeT 

H-peqmeKc 

roneHH, (M ± m, n 18) 

I1cxo,D;H1:,1e 
MbIIIIIJJ,I 

Be.JIRtffiHT:,I 

gastrocnemius 8,89±1,42 

soleus 7,57±1,22 

gastrocnemius 1,32±0,21 

soleus 1,56±0,29 

gastrocnemius 7,13±0,41 

soleus 7,08±0,68 

gastrocnemius 0,73±0,17 

soleus 0,73±0,16 

IlpHMetJrurne: * - p < 0,05 - ,l(OCTOBepHOCTh pa3JIHtJHH Me)K)zy COOTBe'I'C'I'By:I<)~HM !lapaMtrrpOM 

II ero HCXO)UIOH BeJIHtJHHOH, 

IJp1rne,n;eHHble Bbillie cpaKTbI 06 H3MeHeHJrn 3JieICTpH'ieCKOH aKTifBHOCTH 

Mblilll.J, roneHH, o6ecneqHBaIOII.J,HX peanH3aI.J,HIO MaKCHMaJIF,H0f0 ycHJIIDI, 

peqmeKTOpHbIX MbIIIIeqHI,IX 0TBeT0B B C0CT0~HHH II0K0H ,n;aIOT 0CH0BaHHe 

nonaran,, qTo MarHHTHOCTHMYAAD;HOHHaJI 'rpCHHpOBKa MbllllIJ; conpoBO)l()l;aeTCH 

MO.zo'AAI.J.Heii cynpacmrnam,Horo HHcxo,w.m::i;ero ,n;pai1Ba H noBhlIIIeHHeM 

pecpneKTopHOH B036y,n;HMOCTif MOTOHeHpOHHOI'O rryna m. gastrocnemius. 

4.2. )J;uuaMHKa Mblmequoii CHJihl noCJie npeKpamenuH 

MarHHTHOctHMYJI.HQHOHHOH TpeHHpOBKH 

KaK YKa3bIBaJIOCh HaMH paHee, nocne IDITHa,n;~aTH T_PeHHpOBO'tJHblX 3a.IDITHH 

6nm 3apern:c-rpHpoBaH ,U:OCTOBepHI>IH npHp0CT MaKCHMaJif>H0ro Bpar:qaTeJII,H0I'0 

MOMCHTa B o6eHX rpynnax. C Hayr.n,oii H npaKTH'tJeCKOH T0'tJeK 3peHHH 61>mo 
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Ba)I<HO BbUICHHTb, HaCKOilbKO ~oJirO COXpam1eTCH 3q>q>eKT ,.,u,1H')l11J}{T]peFllijJ►p~1(;J{;'1I(1/{ 

IIOCJie HX rrpeKpam;eHHH B KOHTpOJibHOH rpynrre H y HCilbITyeMbD{, .vrvrr;r-J:::,,~,.,u, 

BpeM.SI B:E.IIIOJIHeHHH npOH3BOJI:E.HOro COKpam:emur MbIIIII( HBHOCHJiaC:E. 

CTHMJJIHIJ;HH. 

IlocJie nper<pam;eHIDI TpeHHpOBOK CHJIOBOH HanpaBneHHOCTH B 

3KCilepHMeHTaT.l:E.HOH H KOHlpOJII,HOH rpynnax 3apernc-rpHpoBaHo 

nocne.n;oBaTeJibHOe H3MeHeHHe BeJIHqHHF,I MaKCHMaJibHoro Bpam;aTeJioHOI'O 

MOMeHTa (Ta6nHu;a 9). 

Ta6JI:an;a 9 

BeJIH1IHHa Bpam;aTeJII,HOro MOMeHTa nocne npeKpam;eHHH TpeHHpOBOK 

(M ± m, n=l8), H·M 

CTaTHCTH\'.JeCKHe Kr 3r 
nomnaTe.Jlli 

<f>oH M±m 119,31 ± 5,33 124,01 ± 8,82 

V(%) 12,73 20,01 

M±m 167,11 ± 10,01 * 190,11 ± 9,41* 
3-if ,n:eHI, 

V(%) 16,92 14,04 

M±m 168,93 ± 7,82* 198,37 ± 9,34* 
6-H .n:em, 

V(%) 13,13 13,32 

M±m 168,81 ± 11,56* 193,02 ± 10,84* 
13-it .uem, 

V(%) 19,23 15,86 

M±m 132,24 ± 8,72* 155,62 ± 11,11 
24-H ,UeHb 

V(%) 18,61 20,22 

M±m 119,44 ± 5,36 127,81 ± 2,83 
35-H .ZJ;eHb 

V(%) 12,55 6,22 

IIpHMetJaHHe: * - p < 0,05 - .n:ocT0BepH0CTI, pa:mH\'.JHH MeX<.ey C00TBeTCTByID~HM napaMeTp0M 

Hero HCXO,l(HOH BeJIH'lliHOH. 

Ha pHcym<:e 13 npe,n;cTaBJieHbl ,n;aHHI,Ie CHJlOBoro Bparn;aTeJII,HOfO MOMeHTa 

B rrepHO)]; npeKpam;eHIDl CHJIOBI,IX TpeHHpOB<)J( HCUI.ITyeM:OIX o6eHX rpynn. 
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3-ii ,n;em. 6-ii: ,n;em, 13-ii ,n;em, 

l'.dKf ■ 3r 

PHCYHOK 13 - Cpe,D,HerpynnOBhie TTOKa3aTeJIH CHJIQBOrO BPlaman:iJif,:flor 

B roJieHOCTOTTHOM cycTaBe nocne npeKparu;eHIDr TpeHHpOBOI<: 

TipRMetJam1e: * - ,D;OCTOBepHOCTb pa3JIH1-ll!H npu p < 0,05, .no OCH a6CI{HCC..:.. rtfrr., n",{;,.,i;i:i 

npeKparneHH.H CHJIOBbIX TJ)eirnpoBOK, ITO OCH op,nirnaT - BeJIH"tJHHa MBM ,l(aHa 

HCXO,uHI,IMR 3Haqemr.HMII. 

B pe3yJII..TaTe aHaJIH3a rroJiyqeHHbIX ,D,aHIU.IX 61.,mo BJ:,UIBJieHO, TITO _l-l"a 

rpenru: H rneCTOH .!(em, IIOCJie rrpeKparu;eHIDI CHJIOBhIX rpeHHpOBOK BeJIHllH.Ha 

MaKCHMaJlbHOro BpaIIJ;aTeJihHoro MOMeHTa yBem•P::IHJiaCb B o6eHX rpynnax no 

cpaBHemno C m.rrHa,n;a;aT&IM )J,HeM -rpeHHpOBOK H C HCXO,[.(H&IM ypoBIJeM. TaK, .B 

KOHTpOJI:&HOH rpyrrrre npHpOCT no cpaBHeHlilO C q_)OHOBhIMH 3Hal!eHIDlMH COCTaBiiJI 

K -rpeTI:.eMy )],HID OKOHt.J:aHH.ll 1'peH:EipOBOK - 40.,0 %, a K ruecTOMY )J,HID -41,6 %, B 

3KCIIepHMeHTaJihHOH rpyrrrre - Ha 53,3 % H 59,9 % COOTBeTCTBeHHO. 

Cpe,D,HerpyrrrroBoif npHpoCT Bpam;aTem;aoro MOMeHTa rrocJie rrpe1<:pam;eHilH 

TPeHHpOBOK C IIpHMeHeHHeM MarHHTHOM CTHMyJUII.{lllf B 3KCIIepHMeHTaJibH9H 

rpynrre Ha nrecToH ,1],eHb oKoffqaHHH TpeHHpOBoK OhIJI B&Illie Ha I 8,3 % no 

cpaBHeHlilO c KOHTpOJlhHOH rpynnoH (p<0,05). 3TOT 4,JaI<T, YKa3l>IBaeT Ha 6oJiee 

3HatIHTeJibHF,IH 34,JcpeKT TPeHHpoBOK C npnMeHeHHeM MarHHTHOH CTHMYIDID;I-m 

MblllII(. KaI< BH)J,HO H3 pHCYHKa 13' K )J,Ba,n;u;ar:& qeTBepTOMY )],HID IIOCJie 
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npeKpam;eHIDI ClinOBbIX 'IpeHIIpOBOK IIpOHCXO~HT CHH)KeHHe MaKCHMaJI:&HOTC>; · .. 

Bpam;aTeJibHoro MOMeHTa MhIIIIU roneHH B TOM H .n;pyroii rpynrre. 3aMemM, t.JTO k, 

TpH.n;UaTI) IDITOMY .n;mo rrocne CHJIOBbIX TpeHHpOBOK 3HaqeHIDI Bpamatem,Horo 

MOMeHTa rrpaKTHqecKH B03Bpam:a:roTC.H K HCXO)];HbIM Bemr1r0:HaM B KOH'IpOJihHOH H 

3KCnepHMeHTaJibHOH rpyrrrrax. 3a IDITb KOHTJ)OJibHhlX TeCTOB rrocne rrpeKparn;emrn 

CliJIOBhIX 'IpeHHpOBOK (35 ~Hen:) BeJIHqHHa Bparu;aTeJII,Horo MOMeHTa y 

HCilbl1yeMbIX KOHTJ)OJibHOH rpyrrnr,1 CHH3HJiaCb .n;o 6onee 6JIH3KHX K HCXO~HI,IM 

3HaqeHIDIM MaKCHMaJibHOro yc~urnSI BeJIHtrnHaM, .tieM y HCIIbITyeMbIX 

3KCIIepHMeHT8JibHOH rpynn1,1, BeJrnqHHa MaKCHMaJibHOro Bparu;aTeJibHOro 

MOMeHTa no.n; BJIH.RHHeM -rpeHHpOBKH C MarHHTHbIM B03):(eHCTBHeM Ha MbIIllUbI 

roneHH coxpawmac1, Ha 6onee BbICOKOM ypoBHe, He>KeJIH OT CHJJOBI,IX 'IJ)eIDipOBOK 

6e3 MarHHTHoro pa3.n;pa)KeHHH . 

.5IpKO Bblpa>KeHHMe HH.n;HBH,lzyaJlbHble oco6eHHOCTH H3MeHeHHSI BeJIHliHHbI 

BpamaTem,Horo MOMeHTa OTMeliaJIHCI:, Ha meCTOH ,n;eHb ITOCJie 3aBepmeHIDI 

Tf)eHHpOBOK. TaK, B KOHTJ)OJibHOH rpyrrITe MHHHM8JU,HbIH npHpOCT BpaII(aTem,Horo 

MOMeHTa Ha mecTOH ,n;eHb OKOHtiaHim CHJIOBhIX TpeHHpOBOK COCTaBHJI 27,3 % 

(ncno1zyeM1>IH 3.A.), a MaKcHMaJlbH:&Iii y o6cne.zzyeMoro E.A . .I\OCTHraJI 61,2 %. B 

3KCnepHMeHTaJibHOH rpynne MHHHMaJihHblH npHpOCT CHJIOBI,JX B03MO>KHOCTeH K 

IIIeCTOMY ,[(HIO OKOINaHIDI CHJIOBOM nporpaMMbl 6nm paBeH - 25,4 % (E.r.), 

MaKCHMaJibHbIH ITpHpocT BpamaTeJU,Horo MOMCHTa COCTaBHJI 83,7 % (C.B). 

Cne,n;oBaTeJU,HO, BeJIHqima MaKCHMaJibHoro HH):(HBH,ll)'aJII,HOro npHpocTa 

Bparn;aTeJII>HO MOMeHTa Ha mecTOH ,n;eHb npeKpameHHJI CHJIOBbIX 'IJ)eHHpOBOK B 

3KCnepHMeHTaJibHOH rpynne 61,ma BbIIIIe Ha 22,5 % ITO cpaBHeHmo C 

KOHTJ)OJlbHOH rpyITrro:a. 

Ilocne npeKpam;eHIDI Tpemip0B0K ITO pa3BHTHIO CHJIF..I MblillU roJieHH 6bIJIH 

TaK>Ke 3aperHCTJ)HpOB8Hl,I napaMeTpI,I 3JieKTJ)08KTHBHOCTH MbIIIIU B rrpouecce 

MaKCHMaJihHOro ycHJIH.H y HCITbrryeMMX o6eHX rpyITIT. XapaKTepHCTHKH 

3JieKTpoaKTHBHOCTH GM, SOL H TA, noJiyqeHHhle B pa3H&Ie ,n;HH KOHTpOJihHbIX 

HCilhITaHHM rrocne OKOINaHmr TpeHHpOBOK, rrpe,n;cTaBJieHI,J B Ta6JIH11,e 10. 
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Ta6nmi:a 10 

IlapaMeTp:bI 3JieI<TpOM.ImrpaMMbl CKeJieTHI:,IX MI:,Illl( 

MaKCHMa.JibHOro yc11mu1 IIOCJie rrpeKpaw;eHIDI TpeHHpOBOK (~ ±: lil, 
·. 

fpynna TTapaMerphI 
Mbllll~l <DOH 

~ nocne 01<0Hqattllil TpeHHDOB()I< 

3Mr 3 6 13 24 35 
412,44 622,48 618,78 576,33 494,07 441,15 

gastrocnemius ± ± :I: ± ± ± 
43,33 59,52* 46,34* 59,65* 36,27 26,38 

hmmrryAa 
543,48 703,71 720,71 807,15 608,56 559,31 

soleus ± :I: ± ± ± :I: MKB 76,19 70,08 61,33 56,97* 62,44 48,81 
254,22 178,52 173,78 170,19 166,67 161,78 

tibialis anterior ± ± ± ± ± ± 

Kr 62,69 8,94 6,46 8,55 8,61 11,89 
364,58 556,48 543,89 . 493,59 514,01 444,07 

gastrocnemi us ± :I: :I: ± ± ± 
51,31 28,03* 22,95* 31,75 22,42* 21,17 

CfaCTOTa, 
252,11 384,63 412,48 374,37 395,19 351,89 

soleus ± ± ± ± :I: :I: n.( 
28,36 15,63* 13,26* 11,31 * 23,57* 19,79* 
127,94 155,19 167,44 147,63 137,31 102,74 

tibialis anterior ± ± ± ± ± ± 
37,61 16,12 19,43 16,61 22,24 19,21 
319,41 582,52 609,59 625,48 470,19 446,01 

gastrocnemius ± ± ± ± ± ± 
35,59 64,91* 61,73* 68,85 39,66* 99,37 

hmnmy~a 
343,52 552,01 518,48 628,478 463,33 455,41 

soleus ± :I: ± .± :I: :I: 
MKB 34,47 54,54* 46,94* 56,53* 23,56* 42,28 

159,71 156,89 159,48 154,26 166,44 165,22 
tibialis anterior ± ± ± ± :I: :I: 

3f 
23,55 5,54 8,37 4,93 20,73 23,27 

285,92 478,37 524,59 514,07 472,33 380,59 
gastrocnemius ± ± :l: :l: ± :l: 

39,57 38,26* 30,37* 21,49* 40,91* 48,82 

qaCTOTa, 
251,51 364,22 369,19 382,52 372;22 309,52 

soleus ± :I: ± ± ± :l: 
fl( 

31,69 12,21* 16,07* 10,43* 24,99* 20,84 
78,49 105,25 127,26 121,95 90,53 66,92 

tibialis anterior ± :I: :I: ± :I: :I: 

31,25 12,24 16,07 13,28 19,41 15,45 

··.· 

IlpHMetraHHH: * -p < 0,05 - )];OCTOBepHOCTI, pa31IH1lliH Me:>I<,Izy COOTBeTCTBYJOIIlHM rrapaMeTpOM 

H ero HCXO)];HOH aeJIH"Il:IHOH. 

AHaJIH3 IIOKa3aTeJieH, npe,ncTaBJieHHbIX B Ta6n:an;e 10, CBH,neTeJII,CTByeT 0 

coxpatteHHH BeJIH1IHHbI aMnJIHT)',nI:,I 11 T.JacTOToI :meKTpOaKTHBHOCTH GM, SOL 11 

TA ,llO rnecToro ,nIDI IIOCJie npeKpaID;eHlUI TPeHHpOBOK no pa3BHTH10 CHJibI MbiillD; 
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roneHH. TaK, aMITJIHTY.ZZ:a :JJieKTJ)OaKTHBHocTH GM y Txr>rn: 1·'"""·e:.~r.srx ·..,.;.:.,,,.,..:,:.,c,rr1tr.rf;fr,,.,",, 

rpyrrrr:&I Ha rnecToii ,zz:eH.E. nocne rrpe:r<pam;emra CHJIOBMX ,.,..., ... ~ .... 11:J'u" .. '""~-•11~· ..... n."~:.v~•fi 

Ha 50,0 % no cpaBHeHHIO C qlOHOB.bIMH 3HatJeHIDIMH, a aMIIJIHzy,n;a 9Mr SOL- Iia 
32,6 % COOTBeTCTBeHHO. y HCnbITyeMblX 3KCIIepHMeHTaJU,HOH rpynnhI aMIIJIH'ry,zz:a 

3Mr GM H SOL Ha rnecToH .zz:eHb nocrre npeKpamem,rn: TpeHHpOBOK no pa3BHTHJO 

CHJibI c HaHeCeHHeM MaIBHTHOH CTHMYIDII(HH npeBbIIIIaJia Ha 90,8 % H 50,9 %, 

COOTBeTCTBeHHO, HCXO.ZZ:H.E.Ie BeJilflIHHI,I. Cne,zzyeT OTMeTHTb; 'ITO B o6emc rpynnax 

npHpocT aMIIJJHT)'.ZZ::&I 3Mr SOL Ha TJ)HHa,zz:u;aT.E.IH ,zz:eHb nocne rrpe:r<pam;eHIDI 

CHJIOBbIX -rpeHHpOBOK 6bIJI BbIIIIe no cpaBHeH:mo c IIIeCTbIM ,ZZ:HeM, B KOHTpOJibHOH 

rpynne Ha - 12,0 % (p=0,01), a B 3KCnepHMeHTaJibHOH rpynrre Ha - 21,2 %, 

COOTBeTCTBeHHO. J,fa Ta6JIHI(hl 10 BH,ll;HO, qTo aMIJJIHTy,n;a 3JieicrpOaKTHBHOCTH GM 

H SOL B o6emc rpynrrax CHH)Kanacb rrpH TeCTHpoBaHHH 1:1epe3 ,n:Ba,zz:u;aTb 11eT1>Ipe 

.[(IDI nocne npe:r<pam;eHHH CHJIOB.bIX TJ)eHHpOBOK :a B eme 6om,IIIeH CTerreHH - IIpH 

TeCTHpoBaHHH Ha TJ)H,ZZ:IJ;aTb lliITblH ,ZZ:eHb nocne OKOHqaHIDI TJ)eHHpOBOtJHbIX 

3aHHTHH TaK, B KOHTJ)OnI>HOH rpyrrne aMnJIHT)',n;a 3Mr GM yMeHbIIIHJiacI> Ha 

,ZZ:Ba)].I(aTI, qeTBepn,IH ,zz:eHb - Ha 20,2 % (p=0,03), Ha TJ)H.ZZ:I(aTI, IIHTbIH - Ha 28,7 % 

(p=0,03), a B SOL Ha - 15,6 % (p=0,04) H 22,4 % (p=0,007), no cpaBHeHHIO c 

mecTbIM ,IJ;HeM OKOH1IaHJU[ CHJIOBI,IX TpeHHpOBOK. Y o6cne,n;yeMbIX 

3KcnepHMeHTaJihHOH rpyrrrrbI 3HaqeHIDI aMIDIHTY,!lJ,I 3Mr MhIIIIU: roneHH 

yMeHI,IUHJIHCb Ha ,n:Ba,nn:an, 1IeTBepn,1ii ,neHb 6e3 CHJIOBblX 1'peHHpoBOK B GM Ha 

22,9 % (p=0,01), Ha -rpH,n;u;an, IDITE»IH - 26,8 %, a B SOL Ha - 10,7 % H 12,2 % 

COOTBeTCTBeHHO. ConocTaBJIHSI OITHCaHHbie BbIIIIe pe3yJihTaTbl H ,lJ;aHHbie pHCYHKa 

13 MO)KHO OTMeTHTb, 1ITO TaKOH cna.zz: JIOrHqeH, . IlOCKOJII,KY BenH1IHHa 

MaKCHMaJihHOro BpamaTeJibHOro MOMeHTa K ,ZZ:Ba,zz:u;aTE, 1IeTBepTOMY ,II.HID rrocne 

npeKpall(eHmI CHJIOBhIX TpeHHpOBOK 3Ha1IHTeJibHO CHH3HJiaCb B o6eHX rpynnax. 

B rrpou;ecce TeCTOBbIX HCIIbITaHHH Ha 1'peTHH, mecToH, TpHHa.n;u;an,1ii, 

,n;Ba,n;I(aTI, qeTBepTI,IH H TpH,n;nan, ITHTbIE ,11.HH OKOH1IaHHH CHJIOBI»IX TpeHHpOBOK 

HaMH ycTaHOBJieHo, 11To B KOHTpOJibHOH rpynne 11acTOTa 3Mf GM H SOL nocne 

rrpeKpamemu1 CHJIOBI,IX TJ)eHHpOBOK ,lJ;OCTOBepHO BO3pacTana no cprumeHHIO C 

HCXO,ZZ:HbIMH 3HaqeHIDIMH. TaK, 1IaCTOTa 3Mr GM BO3pacTana no OKOfPiaHHH 
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TpeHHpoBoK B ,[(Harra3oHe oT 40,0 % ,[(0 52,6 %, a SOC~{3Q,'.~t%i"iJ;IJ 
l13MeHeHiur tJaCTOThI 3Mf Mblll!I.{ roJieHH B 3KcrrepHMeHT~i~s;;~~ 

ocH0BH0M ttecK0JibK0 6onbme, 'tJeM y Hcm>ITyeMbIX KpFI-rpoii~iiBk1f: 

C0CTaBJIRJIH B GM 65,2 % - 83,3 %, a a SOL 48,0 % - 52,r¾Xiii~{~fii 
cBH/leTeJincTByeT o 6onomeM 3,j,,j,eKTe CHJIOBidX TJ)eHHpOBOI< c ll!'~W~t~K~~Jft' 
MarHHTH0ro pa3,[(pIDKeHIDI Ha qaCT0T)' 3Mr y HCilbI'ryeMI:,IX 3Kcrrep1™eifra.rr1,H,tj~ 1'.::. ; 

rpyrrrrbI. 3HatJeHIDI aMITJIHT)',[(I:,I H qacT0TbI 3JieI<-rp0aKTHBH0CTH TA. HaC~itJ·fc· 

IlpOT.IDKemm IlOCJie rrpeKpaI.QeHiur rpeHIIpOBOI< ,[(OCTOBepHo He H3MeHHJIHCFJJi;;?}"< 

O,[(HOM H3 rpyrrrr. . '· ~.\",tJ}, 
OTMeTHM, tJT0 y HeK0T0p:&IX HCffbI'ryeMbIX I<OHTpOJIE,HOH rpyrrn1,1 ;. ! 

aMmmzy.n:a GM H SOL B 3aBepmarom;HM ,[(eHb TecT0BbIX HCITbITaHHH 6I>Ina BbIIIIe 

Ha 133,9 % H 51,0 % (E.A.) HCX0,[(HI:,IX BeJIHtJHH, t{TO Ha 79,3 % :a 44,6 % 

cooTBeTCTBeHHo B:&Ime cpe,[(HerpynrroB&IX 3Haqemra. A.MrrrrHzy,[(a GM H SOL 

o6cJie,[(yeMoro 3KCI1epHMeHTaJibHOH rpyrrrrhI <I>.A. K TpH,[(I.{aT:& IDITOMy ,[(HIO 

0K0Ht{aHIDI CHJI0BhlX TpeHHp0B0K 6I.ma 6oJII:,IDe Ha 121,2 % H 74,0 % no 

cpaBHemno c cpoHoM, qTo Ha 50,0 % H 21,7 % BbIIIIe cpe,[(Hero 3HalfeHHH no 

rpynne. 

B Ta6Jrnqe 11 npe,[(cTaBJieHbl ,[(aHHbie, 0Tpail<aIOtnHe ,[(HHaMHKY aMIIJIHTY,[(hI 

MaKCHMaJI:&HbIX H-peq>JieKCOB H M-OTBeTOB, 3apernCTpHpOBaHH:&IX B COCTOHHHH 

MbIIllelfHoro IlOKO.sI nocne npeKpam;eHH.sI T_PeHHpOBOl!HbIX 3aHHTHH. 

flpoBe,[(eHHhIH aHaJIH3 He Bl>I.sIBHJI .n;ocT0BepHbIX H3MeHeHHH aMmrnzy,[(:r:,1 H­

peq>JieKca H M-oTBeTa Ha rrpoTH)KeHJm Bcero nep0:o,u;a nocne npeiq,am;eHrur 

CHJIOBbIX T_PeHHpOBOK KaK B 3KCilepHMeHTaJibHOH, TaIC H KOHTpOJibHOH rpynnax. 

TaKa.si .D;HHaMHKa MaKCHMaJibHhIX aMIIJIHTY,[( Bbl3BaHHbIX MbIIIIel:!HbIX OTBeTOB 

CBH)];eTeJibCTByeT O HeH3MeHHOCTH KOJIHIJeCTBa MOTOHeiipoHOB CIIHHHOro M03ra, 

aKTHBHpyeMbIX 3JieKTpHtieCKHM B03.,Ll;eHCTBHeM, rrpH TeCTH_POBaHHH HCilbiryeMbIX 

IlOCJie OKOH'tJaHH.sI CHJIOBhlX TpeHHpOB01IHF.IX 3aIDITHH. 
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Ta6mrua 11 

AMnJJMT)').];a MaKCHMaJibHoro H-pecpneKca H M-oTBeTa (MB) cKeJieTHhIX M@mti 

ronem1 nocJie npeKpamemrn -rpeHMpoBoK (M :±: m, n=18) 

fpynna Bbr3BaHHbie 
Ml,1UJUI,I q>OH 

-i[HH nocJie 0K0HXJaHWI TDeHHP0B0K 
0TBeTbl 3 6 13 24 35 

gastrocnemius 8,89± 8,23± 8,31± 7,69± 10,48± 7,73± 

M-OTBCT 
1,42 1,66 1,11 0,71 1,38 1,34 

soleus 7,57± 8,51± 8,07± 7,87± 10,63::1: 8,46± 

Kf 
1,22 1,73 1,16 0,56 1,11 1,41 

gastrocnemius 1,32± 1,32± 1,51± 1,38± 1,85::1: 1,01± 
0,21 0,36 0,35 0,29 0,35 0,24 

H-peqJJJeKc 
l,56± 1,22± 1,11± 1,11± 1,68± 1,28± soleus 
0,29 0,28 0,28 0,42 0,26 0,31 

gastrocnemius 7,13± 6,41± 7,49± 6,05± 10,17± 9,01± 
0,41 l, 11 1,24 0,71 1,07 2,05 

M-oTBeT 
7,08± 6,55± 7,51:1: 6,75± 9,56± 9,46± 

soleus 0,68 0,98 1,28 0,63 1,01 2,04 
3f 0,73± 0,59± 0,62± 0,84± 0,85± 0,69± 

gastrocnemius 
0,17 0,12 0,15 0,18 0,19 0,21 

H-peqmeI<c 
0,73± 0,57± 0,64± 0,88± 1,08± 0,88± 

soleus 
0,16 0,11 0,15 0,21 0,21 0,19 

IlpHMeqrume: * - p < 0,05 - ~0CT0BepHOCTI, pa3JIHtJHH Me:>K,D;y C00TBeTCTB)'IOIUHM napaMeTJ)0M 

H ero HCXO}lHOil BeJIHlffiHOH. 

Ilo,!(BO,M HTOr om-1caHM10 pe3yJioTaTOB B 3TOM pa.3,neJie OTMeTMM, tJTO 

CMJIOBbIX B03MO)KHOCTeH, ,noCTMrHyToe IlpH 

MarHHTHOCTHMJIDH.{HOHHOH TpeHHpOBI<e, coxpaHHJIOCb B Te1IeHHe T_PHHa~uaTM 

,nHeii nocne npeKpam;eHIDI -rpeHapoBOK. 
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B:oICOKOHHTeHCHBHM MarHHTHa.sr CTHMYJIHil;.IDI B HacT0HI.qee BpeMH HaIIIJia 

nrnpoKoe rrpHMeHeHHe B HCCJie,n;oBaHHH q>yttKil;HOHaJibHOro C0CT0HHHH pa:mlflIHbIX 

CTpyicryp [(HC H HepBH0-MbnneqHoro anrrapaTa (C.C. HiucHTHH, A.n. Kype.H:KOB, 

2003; J.C. Glerant et.al., 2006; J.L. Szecsi et.al., 2011; G.Y. Millet et.al., 2012;f.A .. <; 
Matsugi et.al., 2014). B HaIIIeH pa6oTe H3yqeHO BJIHRHHe BbICOKOHHTeHCHBH(:>s \f 

MarHHTHOH CTHMYJIHD;HH rrepmpepWiecKoro HepBa H MblIIIIl; Ha COCTOJl!{!'f{)J' 
' 

MOTOHeHpOHHhlX rrynoB MbII.IIIl; roneHH H C0I<paTHTeJU,HI,Ie CBOHCTBa CaM~ 

HCCJie,n;yeMblX MbIIII:Q. 

Pe3yJihTaTI:,I co6cTBeHH1IX HCCJie,[(OBaHHH BbIJIBHJIH, qT0 rrpH HapacTaHHH 

CHJibI BhlCOKOHHTeHCHBHOH O,lJ;HOKpaTHOH MarHHTHOH CTHMJJU!:QHH n.tibialis. 

rrpoHCX0)lHT 6bICTpOe rrepB0HaqaJII,H0e II0BbIIIIeHHe aMqJIHTY,lJ;I,I H-peq>JieKca 

MhlIIIIl; roneHH, CMeIDUOIIJ;eec.H CTa6HJIH3aIJ;HeH, a 3aTeM H pe3KHM II0HH)!(eHHeM 

8.MIIJIHTJ,!1;:E,I peq>JieKTopHoro 0TBeTa. JifaBeCTHO, qT0 B036y)!(,n;em:1e, B03HHKaIOII(ee 

B HepBHOM 3q>q>epeHTHOM BOJIOKHe IIO,[( BJIHHHHeM 3JieICTpHqecKoro pa3,D;pa)!(eH.IDI, 

pacnpocTpaIDieTCH opTo,n;poMH0 H aHTH,[(p0MH0 (JI.M. Kon:, 1975). Ilo:noMY 

CHIDKeHae aMIIJIHT)',Il;bI H-pecpneKca npH ynerrHqeHHH CHJibI 3JieKTpWieCKoro 

CTHMJJia o6oHCHHeTcH 6JIOICHpOBKOH peqmeKTOpHoro 3aJIIIa MOTOHei-ipOHOB 

BCTpel.fHbIM aHTH,[(p0MHbIM Il0T0K0M HepBHbIX HMny.n;I..C0B B 3q_Jq>epeHTHI..IX 

B0JI0KHax. IloHH)!(eHHe H-pe<pJieKca M0)!(eT 6hITb TaK)Ke o6ycJIOBJieHO H 

npo:QeCCaMH n;eHTpaJihHoro BHyfpHCIIHHaJibHoro T0pM0)!(eH.IDI (.H.M. Ko4, 1975; 

TT.IT. IIrreumHCKHH H ,n;p., 1998). O6rqerrpH3HaH <paKT .a,n;eHTHqH0CTH MexaHH3M0B 

B036y)K,n;eHH.sI HepBHblX H MbillleqHI:,IX KJieT0K npH HX MarHHTHOH H 

3JieKTpH'WCKOH CTHAfYJIJIIl;HH (C.C. HHKHTHH, A.n. KypeHKOB, 2003; D.J. Kidgell, 

A.J. Pearce, 2011). C y11eToM :noro o6cTOHTem,cTBa M0)!(H0 rroJiaran,, .11To 

CHH)l(eHHe H-pe<pneKca rrpH MarHHTH0M B03,D;eHCTBHH Ha HepB npoHCX0,ZJ;HT no 

IIplfC:IHHe 6JIOKHpOBaHHH HepBHOH HMIIYJihCa4HH MOTOHeHpOHOB BC1J)eqmIMH 
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aHTH,ApOMHbIMH HMrryJII>CaMH H BCJie)J.CTBHe BH)'TpHCII 

T0pM0)l(eHHH MOTOHeHpOHHOI'O rryJia. '?\';+rt '. 
ConocTaBHTeJIJ:,HbIH aHaJIH3 CHJII>l 0)1.HOI<pa;fl'dit 

3JieI<TpHtiecKoH cTHMYIDIU:HH n. tibialis, Heo6xo.n,nMoii· Bi,i~o~~N 
3KcrrepHMeHTax ,[(JUI .n.ocT.mKeHHH MaKCHMam,Hoii aMnJIH'fY,ll;F>I ijlJ~~t 
0TBeTa Ml>I~ roneHH, II03B0JIHJI ycTaH0BHTh, qTo MaKCHM8Jihll~I¢~IIJ: 

MhlllletfH&Ie 0TBeT:E,I npH HCil0JII>30BaHHH MarnHTHOH • 
-,__ --:/::'.'- ;c;,_---{ 

perHCTpHp)'IOTCH npH 3HaqnTeJihH0 MeH&rueM npeB&IlIIeHHH . Il◊PQt~~· 

ycJioBHHX :meKTpHtJecrwro pa3,n;paiKeHIDI rrepmpepw:1ec1<0ro m~pii~{} 

perHCTpau;HH MaKCHM8JibHOH 8MilJIHTJ,ll;bl H-peqmeKca m. solyUS np~'M .. . 
CTHMymru;HH Tpe60B8JIOCJ:, npeBI>ICHTh rropor Ha 48,5 ± 8,0 %, a.>~'{~¢ 
npHMeHeHHH 3JieKTpHtfecKoro B03,n;eHCTBHH - Ha 90,0 ± 11,3 %. Ai-r~b{1 

3aI<0H0MepH0CTb xapru<:TepHa H ,n;mI M-oTBeTa. ?)'§' 
IlpH paCCM0TpeHHH B03M0)I(HI,JX IIpHqHH 3T0I'0 3KCIIepHMeHra.Jii;ir, 

tpaKTa, Ha Ham B3rIDI,n;, HJ)I(H0 rrpe)I(.n,e Bcero JKa3aTI> Ha cne~I~.·';.\ 
06CTOHTeJibCTBa. HapH~ C H,[(eHTHqHQCTbIO K0HeqHI:,IX MexaHH3MOB B036)')K,I:(eiIJ/ 

HepBHbIX H MhIIUe1IHbIX KJieT0K o6oHMH BH)J.8MH CTIIMYJIHil;H0HH0f0 B03.n,eikj.BHH~ 

Me)I(.n.y MaI'HHTHOH H 3JieKTpHtfeCKOH CTHMyIDiu;HeH HMeIOTCH H onpe,n;eJieHJIBHf 

pa3JilftlHJI. B c.rryqae HCII0Jib30BaHHH 3JieKTpHqecKOH CTHMyJIHIJ;HH HMnyJibC 

IIp0HHKaeT B TKaHeBbie CTpyKT)'pbI TeJia qepe3 II0BepXH0CTHbie HaK0)KHble, 

Hr0Jlb1:IaTble HJIH HMITJiaHTHp0B8HHhie 3JieKTp0,l{hl. TaK H3 3JieKTpHtfeCKoro 

CTHM)7JIHT0pa rrepeH0CHTC.sI 3JieKTp0HHbIM II0T0K0M no np0B0)J.y K 

CTifMYJIHpyro~HM 3JieKTp0,[(aM H TpaHccpopMHpyeTCH B HOHHI>IH II0T0K B 

pacnoJI0)KeHHhIX rro,n; 3JieKTpo,l{oM TKamix (A.T. Barker, 1991). Orrpe.n,eneHHrul 

<J:aCTI, 3THX H0H0B ,[(0CTHraeT HepBHbIX HJIH MI>IIIIe<!HbIX B0JI0K0H H BhI3bJBaeT 

.n,eII0JIHpH3au;mo HX MeM6paH. IlpH MarHHTHOH CTif.MYJIHil;HH HMrryJI:r,c MarHHTH0f0 

II0IDI rrepe,l{aeTCH Herrocpe,n;CTBeHH0 B rny6oKHe TKaHH opraHH3Ma, r.n,e B 

pe3yJII,TaTe 3JieKYpOMarHHTHOM HH,ll;YKUHH reHepHpyeTC.H 3JieKTpHtfeCK0e none, 

K0T0poe Bbl3hIBaeT pa3H0CTb noTeHU:HaJI0B H B036yiK,n;eHHe HepBHOH :HJIH 

MbimeqHoH TKaHH (C.C. HHKHTHH, A.JI. KypeHKOB, 2003). ll3JIO)KeHHhre 
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'ITO Mem:,mee rrpeB:E,IIIIeHJ1e rropora rrpH )lOCTH»ceHHH MaKCHM8.JihHOP() ti~.Oe(1>JIC~Kc:a 

H M-oTBeTa B c.rryqae HCITOJib30BaHIDI MarHHTHOfO pa3,UpaX<:eHIDI 

orrpe,AeIDieTc.SI 6onee cpotIHhIM H 6onee ~eikTBeHHI>IM 3q>q>eKTOM 3Toro Bima 

CTHMYlliIIJ;l•rn: Ha aKTHBaI.1,HIO )lBHraTeJII,HhlX e)lHHHil,, OTBeTCTBeHHI:,IX 3a 

reHepHpOBaHHe MaKCHMaJIJ:,HJ:,JX MhIIIIe"tJHJ:,IX OTBeTOB, B cpaBHeHHH C 3q>q>eKTOM 

:meKTpiftieCKOH CTHM)'.IDID;HH. 

Co6CTBeHHI,Ie HCCJie,ZJ;OB8HIDI ITOKa3aJIH, "tJTO ITOBhlIIIeHHe CHJII,l 

O)lHOKpaTHoro MarHHTHOro B03)leikTBIDI Ha n. tibialis IIpHBO)lHT K yBeJIHqeHHIO 

npop;omKHTeJihHOCTH peqmeKTOpHbIX MhIIIIe':IHhIX OTBeTOB - H-peq>JieKCa H M­

OTBeTa. M3BeCTHO, 'tJTO nponp:aou;enTHBHble aq><pepeHTI,I no MOpcponoraqecKHM H 

fPYHKU:HOHaJihHbIM KpHTepH.SIM pa3,AeJI.HIOTC.SI Ha 4 rpyIITII,I ( TafinHu;a 12). 

Ta6nHu:a 12 

XapaKTepHCTHKH nponpHOII,eilTHBHhIX a<p<pepeHTOB 

I'pyrrna 
BOJIOlCOH 

I 
(TOJICTI,Ie 

MHeJIHHH3HpOBaJIHI,Je) 

II 
(cpe,rume 

MHeJIHHH3HpOBaIIHbie) 

m 
(TOHiille 

MHeJIBHH3HpOBaHHbie) 

IV 
HeMHeJIH.HH3H OBaHHbie 

Tiopor 
B036y~emuI 

HH3KHH 

Cpe.z:tHHH 

B:oICOKHH 

BbICOKHH 

,l.(mweTp 
CKopocTI, 

H1mepBHpyeMble 
(MKM) npoBe,nemm 

pe~enTOpbI M.bIIIIIl; 
MlceK. 

IlepBH'Ilf.&re 

OKOKCJ:llllIDI BepeTeH 

12-20 72-120 
(no.wpynna Ia) 
Cyxo>KHm.H1>re 
opraH@ (no.wpynna 
lb 
Bmp~'Ilf.&Ie 
OKOINaHIDI 
fla"IRHH . 

4-12 24-72 
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Aq>q>epeHTI>I rpynrr I H II pacnoJiarruoTcJI B HepBe 6oJiee n0Bepxi1tibft~f ~~; .. · 
o''JP>k>',, ,;; 

cpaBHeHHH c ,n;pynIMH acp<pepeHTHbIMH BOJIOKHaMH n o6Jia)];aIOT ~~~~iif!1tir1 
/i. 

B016y.>1HMOCThlO IC sneI<TpH'lec>coMy B03)1ellcTBmo. Ilopm: B016}')K.>1eHHll.'~~J~ilf" 

rpynrrM III HIV HH)I(e, tieM y acpcpepeHTOB rpynn I H II. Mo)I(HO nonar~n,;:~To 

IIpH rrporpeccHBHOM yBeJII-rCJeHI•UI CMJibI MarHHTHOro CTHMyJia :H3.4HHa.IDT 

aKTMBHpOBaTE,CJI 6oJiee TOHI<He aq>q>epeHT.bI, CBH3aHiil>Ie C Me,IJ;JieHH.6lMH 

)];BHraTeJII>HbIMH e,D;HHHUaMH, KOTOpbie xaparcrepH3yroTCH 6onee AJIHTeJH,HE,IMH 

IIOTeHD;HaJiaMH ,n;eHCTBHH CBOHX MI:,JIUeqHI:,lX BOJIOKOH. CJie,n;oBaTeJII>HO, npH 

MarHHTHOM CTHMYIDIUHH npoHCXO}];HTb CJMMaU,HH 6onee 

rrpo.n;omKHTeJibHI:,IX no BpeMeHR IlOTeHUHaJIOB ,n;eikTBIDI; l!TO R IIpHBO}];HT K 

yBeJIHqeHHlO npo,n;oJI)I(HTeJU:,HOCTH H-pecpneKca HCCJie.zzyeMf>IX MhIIIIU. 

TOJICTI>Ie 3q>cpepeHTHhle BOJIOKHa, HHHepBHpyrou::i;ae CKeJieTHI:,Ie MI:,IIIII.U,I, 

TaIOKe 06.Jia,D;aIOT 60JII:,IlieH B036y,n;I-IMOCTI:,IO ITO cpaBHeHHIO C 3cpq>epeHTaMH 

MeHJ,mero ,D;HaMeTpa, II03TOMY IlOBhllliem-re CHJIJ:,I O,D;HOKpaTHoro MarHHTHOro 

B03,D;eiiCTBIDI npHBO)];HT K aKTHBaD;I-U-l 6onee TOHKHX 3<pcpepeHTOB, CBH3aHHI:,IX C 

MI:,IllieqHI,IMH BOJIOKHaMH MaJIOro .D,I-rnMeTpa. IloTeHUH8JI:hl ,n;eMCTBHH TOHKHX 

MbillieqHI:,IX BOJIOKOH, OTHOCHI.qH:XCSI K MeAJieHHI,IM ,ll;BHraTeJII:,HhlM e,D;HHHD;aM, 

xapaK'l'ep1nyioTcH He60JII:,mow aMnJIMTY.II.OH H 

rrpo,n;omimTeJU,HOCTbIO. ITpH 6oJII:,IDHX no CIDie MafHliTHbIX B03.n;eikTBHHX 

rrpoHCXO)].HT cyMMau;m1 TaKHX MHTeJI.bHbIX IIOTeHD;HaJIOB )],eHCTBHH MbIIUeqHI,IX 

BOJIOKOH, I<OTOpa.H M orrpe,n;eIDieT yBeJm:treHHe npO,D;OJiil,(HTeJII,HOCTH M-OTBeTa.; 

YBeJIHl!eHHe )];JIHTeJibHOCTH peqmeKTOpHI:,lX MhlmeqHI,IX OTBeTOB, Ha Ham B3rmr.n;, 

MO)KeT paccMaTpHBaTI:,CR KaK onpe,n;eneHHOe )I,OKa3aTeJibCTBO peiq,yrnpomraHH B 

Ha"'IaJie TOJICTI,IX HepBHbIX BOJJOKOH, a 3aTeM, no Mepe HapacTaHIDI .CHJI&l 

MarHHTHoro CTHMyJJa, 6onee TOHKHX. 

Pe3yJII:,TaTI>I BbIIlOJIHeHHOH pa60Tbl IlO3BOJIHJJH 

IDITHa.n;u;an1,n;HeBHYJO ,n;HHaMHKY Bhl3I:,IBaeMI:,IX cnnoBI:,IMH Tpemipo:s611H1>tM:a 
' ' ,, 

ynpa)KHeHIDIMH H3MeHeHHM <pH3HonorntrecKHX noKaJaTeneii, ·• xaprucrepJt§ffeI:tj~~T .? ··. 

ql)'HK[(HOHaJILHOe COCTO.SIHHe CKeJJeTHI:,IX MI:,IIIIIl H MOTOHeMpOHOB ctr~Ilii&F (.) / 
'' "' 

MO3ra. llima,n;QaTH,n;HeBHa.sr Tpett:apoBKa M:bIIIIIl;-crn6aTeneit cTonhl npHBeJia K 
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cTan1crnqecKH 3HatJHM0My yBeJIHtJemno 

KOH'I'pOJI.bHOH, TaK H B .'JKCilepHMeHTaJI.bHOH rpy:rmax~ 

peaJIH3aD;HH -rpem-rpoB0tJHhIX CHJI0B.bIX nporpaMM.·. ua6mo.n;a:IOTCH 

a.n;anrau;H0HH.bIX npou;eccoB (D.F. Jones, et. al., 1989; M.L. Foss, S.L Keteyian, 

2008). B nepBOH cpase np0HCXO.L{HT 6hlCTpOe ynyqrueHHe CHJI0B:bIX cnoco6HOCTeii 

BCJie,ll;CTBHe q,opMHpoBaHHH COOTBeTCTB)'lOII(ero .L{BHraTeJU,Horo HaBbIKa. B 3TOH 

q>83e peaJ.I.bHOe YBeJIMeHHe CHilbl CKeJieTHblX Mhlillll; em;e MaJIO HJIH BOBce 

0TCYTCTByeT. Bo BTOpOH <p8.3e Ha6mo.n;aeTCH Il0B.'birrieHHe CHJII,I 0T)J;eJibHbIX 

MbirueqHI,IX BOJIOKOH, He conpoBO)K,ll;aIOm;eecH yBem1tJeHHeM nnor.u;a.n;H 

nonepetJHoro cetJeHHH MhIIII!l;bI. 3TO M0)KeT 6bITb pe3yJIBTaT0M MO.L{H<pHKaD;HH 

HHCXOM]:II(eH B036y)K.n;a10m;eii H TOpM03HOH HeiipOHaJ.IbHOH aKTHBHOCTH Ha 

HeHpOHHI,Ie CTJ)YKTYl1bI CIIHHH0I'0 M03ra HJIH HeK0T0phIX 6HOXHMHtJeCKHX 

H3MeHeHHH B MbillletJH.'bIX B0JIOKHax. Tpen,H cpasa HacTy:rraeT IIOCJie HeCKOJibKHX 

He.L{eJib CHJIOBOH TpeHHpOBKH H xapaKTepH3yeTCH Me.n;JieHHbIM, HO ycTOHIIHBhIM 

yBeJIHt.JeHHeM CHJlhl H nonepetIH0I'0 ceqeHHH ynpa)KHHeMOH Mblillll;:&I. TiocKOJibKY 

Halla CHJIOBaH rrporpaMMa BKJIIOtJana IlHTHa.n;u;aTF, TpeHHpOB0lJH.blX .n;Heii, M0)KHO 

nonaran,, tJTO B 3aBepma10mHe IIHTb .n;Heii rrporpaMMM rrpoHcxo,n;HJIH 

a,n;arrTau;HoHH.bie rrpou;ecchI, xapaKTepHhie ,I(JIH BTopoii <pa.3M. 

B HallieM HCCJie,n;oBaHHH H3MeHeHHH u;eHTJ)aJibHOro 3BeHa ,D;BHraTeJII:,HOH 

CHCTeMbI ou;emrnrum no ,D;HHaMHKe aMilJIH1)',D;hl H-pecpJieKca H no II0K8.3aTeJUIM 

3JieKTpHtJeCKOH aKTHBHOCTH T_PeHHpyeMbIX Mhlllill; Ha npoTH)KeHHH Bcero 

TJ)eHHp0B0tJH0I'0 D;HKJia. CocTOJIHHe rrepmpepHtJeCKOI'O 0T)J;eJia MOTOpHOH 

CHCTeMhI onpe,n;emmoco no BeJIHtJHHe MaKCHMaJihH0I'O M-OTBeTa HCCJie.n;yeMbIX 

CKeJieTH.bIX MbIIIID;. O6Hapy)ICeHHbIH HaMH cpaKT YBem.PieHHH aMilJIHT)',l.lbI H 

qacT0TI,I 31V[f MI,IllI!l;-aroHHCT0B npH BbIIl0JIHeHHM 

npoH3B0J1bHbIX coKparu;eHHii y HCllbIT)'eMI>IX KOHTIJOJibHOii H 3KCIIepHMe1nam,HoH 

rpyrrn Ha ~oHe He,n;ocToBepHbIX H3MeHeHHH aMIIJIHT)',ll;hI M'."OTBeTa p;aeT 

onpe,n;eJieHHI>Ie OCHOBaHIDI npe,ll;TIOJIOiI<HT.'b, tJTO IlpHpOCT CHJIOBfil}(.. B03M<J)K~09!e!, .;r 
B o6eHX rpynnax CBH3aH rrpeHMYIIJ;eCTBeHHO C MO,ll;yIDII(HeH HHCX.C>µ»}Aef~ i .. 

HepBHoro ,n;paiiBa K CilHHaJII,HbIM MOTOHe:apoHaM no,n; BJI:lUIHHeM TJ)eHHp0B0tJH.bIX 
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3aHHTHH. CymecTBeHHoe 3HaqeHHe B 3T0M c.rryqae 

OilTHMaJII:,HOH KOOp.D:HHaIJ;lfOHHOH CTpy:ccryp:oI Bhlil0JIIDieh.fC>ro 

.D:BH)KeHlffl, II0CI<0JII>KY xopomo H3BeCTH0, 1IT0 npH peanH3a~~';f~'ifJip 

TpeHI:t:p0B0qHI>IX nporpaMM nepBOHaqaJII:,HI:,IH IlpHp0CT CHJlI>I CKeJieT~:&Jk ,~J[/"; ,; . 

.D:0CTHraeTCH npe)K.n:e Bcero 3a cqeT C0BepmeHCTB0BaHHJI COOTBeTCTByIOiu;ero 

.D:BHraTem.Horo HaBi:.rKa (B.H. IlnaToHoB, 1988; A.H. Apmpymrn, 2005; M.L. Foss, 

SJ. Keteyian, 2008). QqeBH.D:HbIM CBH,n:eTeJibCTB0M C0BepmeHCTB0BaHH.SI 

KOOp.D:HHaI{HOHHOH CTpyKTypbI BbIIl0JIHHeMoro B HameM HCCJie,n:0Ba.HHH 

.D:BHraTeJibH0I'0 ,n:eHCTBHH HBJIHeTCH II0BbUIIeHHe 3JieKTp0aI<THBH0CTH MbIIlIIJ;­

aroHHCT0B H 0TCYTCTBHe KaKHx-Jlli60 H3MeHeHHH aKTHBH0CTH ,a.HTar0HHCTa, T.e. 

ynyqmeHHe K00p,n:HH8D;HH B CHCTeMe MblllIU ar0HHCT-aHTaI'OHHCT. 

IIpH aHaJIH3e B03M0)KHbIX MeXaHH3M0B 6onee 3HalIHTeJibH0I'0 npHp0CTa 

CHJI0BbIX B03MO)KHOCTeH y HCilbITyeMbIX 3I<CnepHMeHTaJil,HOH rpyrrrn,1 CJie,[(ye-r 

paccMaTpHBaTb pH,n: rrpwrn:H TaI<oro HBJieHHH. IlpHqHHI,l 3TH M0I')'T 601Tb 

CJie,IzyIO~HMH: 1) y.nyqmemrn MHKp0D;Hpeyrun:i;HH B TKaHHX Mhlllll1;bl rro.n: 

BJIH.SIHHeM MarHHTHOH CTHMYJI5IIJ;HH; 2) H3MeHeHHe CBOHCTB HepBH0-Mb!Ule"l!HI,lX 

CHHaTIC0B; 3) aKTHBaI{IDI BI,IC0K0il0poroB.bIX (6nICTp.bIX) ,l{BHraTeJII,HbIX e,l{HHHI( 

MbIIIII1;. 

IlepBoe 061>HCHeHHe M0:>KeT 6nITI, npHIDIT0 BO BHHMaHHe, TaK KaK HMeIOTCH 

,[(aHHI:.Ie JIHTepazypI>I 06 ynyqmeHHH MHKp0IJ;Hpeyruru;HH B TKa.HeBJ,IX C'fPYKTYPax 

Mbllllll.&I npH B03.D:eHCTBHH Ha Hee BI:,ICOKOaMITJIHTy,lJ;HI:,IMH MarHHTHbIMH 

cTHMYJiaMH (H.B. C.&1coesa, 2006). YnyqmeHHM MHKp0IJ;HpI<yIDIIJ;IDI Mo:>KeT 

C03,n:aBaTb OilTHMaJibHbie ycJIOBH.SI ,ZJ;JUI H3MeHeHH.SI KOHIJ;eHTpan;HH OCHOBHbIX 

HeopraHH"l!eCKHX H0H0B Ha nonynpoHHn;aeMbIX MeM6paHaX HepBHbIX H 

MbIIIIetfH&IX KJieT0K, cnoco6cTBYJ! TeM CaMI,IM npo:u;eccy ,n;erroJUipH3~HH 

KJieToqHbIX MeM6paH H, crre,n:oBaTeJibH0, B03HHKh 1-)BeHHIO II0TeHIJ;HaJia ,n:eHCTBIDI. 

KocBeHHbIM II0,ZJ;TBep)K)J;eHHeM o6ocHoBaHHOCTH TaKoro 061>HCHeHH.SI cny:>KaT 

pe3yJihTaTbl HaUIMX HCCJie,n:oBaHHH aKTHBH0CTH 0T,ZJ;eJll,HbIX .r(E. OKa38JIOCb, qTo 

Il0,lI, BJIHHHHeM MarHHTHOH CTHMYIDID;HH MbIIIIIJ; qacT0Ta pa3pJI,D;0B 0T,n:e.JThHbIX ,rr:E 

B03pacTaeT H 3T0T 3<p<peKT coxpaIDieTcH orrpe.n:eneHHoe BpeM5I. 
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l13BeCTHO, qTo pHTMHqecKaJI aKTHBa[(IDI CHHaIICOB np:H __,,ri,~•!=-.,•/-:''.._1,.,,,;;;.,....,,Y,,;,.,1,,.,;;,, 

rrpHBO,[(HT I< pa.3Hoo6pa3HbIM <pyHK[(HOHaJlhHI:.IM H3Me:HeHIDIM ' 13 !HfmBl 

MhimeqHI:,JX cirnarrcax, 3aBHCHID;HM OT CHJlbI, ,lJ;JlHTeJJhHOCTH H 

CTHM)'JUI[(HOHHoro B03,Il;eHCTBHHMH (B.H. KoMaHu;eB, B.A. 3a6onoTHhlX, 

PHTMHtieCI(aH aKTHBa[(HH BhI3bIBaeT IIOBbIIIIeHHe IIOTeH[(HaJJa IlOKOH 

( rHneprroJUipH3a[(IDO) MeM6paH:E,I npecHHailTHtieCKOH qacTH aKCOHa H, TaKHM 

o6pa30M, CIIOC06CTByeT yBeJrnqeHIDO aMIIJIIfTY.lJ.bI IlOTeH[(HaJia ,n;eifoTBIDI. 

B:bICOKoaMIIJJHT)',!J;HhIH IlOTeH1(HaJ1 ,n.eHCTBHSI o6ecneqHaaeT Bbl6poc 6om,woro 

KOJJ~eCTBa Me,n;HaTOpOB B CHHailTHqecKYJO m;em,. K TOMY )Ke npH pHTMHtieCKOH 

aKTHBa[(HH Ha6mo.n;aeTCH yBeJrnqeHHe 3arraca Me,l{HaTopa, I'OTOBOI'O K BbI,n;eJieHIDO. 

IlpH MarHHTHOH CTHMYJUIU:HH Ha ypoBHe Bo36y)K,n;aeMoii CTPYKTyp1,1 pa6oTaIOT Te 

)Ke MexaHH3M:bl, tITO H rrpH :meK'IJ)HtieCKOH CTHMYJIHll;HH, a~ HMeHHO, npoXO)K,lJ.eHHe 

:rneKTpW:reCI<Oro TOKa qepe3 MeM6paHy B036y.n;HMOH KJieTKH, .n;erromipH3a1(IUI 

KOTopoii IlpHBO,lJ.HT K IlOHBJJeHmo IlOTeH[(HaJJa ,n;e.HCTBHH H ,lJ.aJII,HeHIIIeMY ero 

pacnpoc-rpaHeHmo no B036y)K,lJ.eHHOH CTp)'Kzype (C.C. HHKHTHH, A.JI. KypeHKOB, 

2003). B CBH3H C 3THM MO)KHO rronaraTb, tITO npHMemieMaJ! B Hamett pa6oTe 

MarHHTHIDI CTHMYJUIU:HSI Bbl3bIBana B HepBHO-MbIIlleqHE,IX CHHancax R3MeHeHIDI, 

aHaJJOfifqHI:,JC H3JIO)KeHHhIM BI:.IIIIe. 3To o6cTO.S.ITeJII,CTBO .n;aeT OCHOBaHIDI 

rrpe,n.nonmKHT:b, qTQ CHHarrnrcrecKHe H3MeHeHIDI, BJ:,l3bIBaeM:Eiie MarHHTHOH 

CTHM)'JUI[(lieH, aepoHTHO, MOryT co3,n;aaaT.b 6onee 6naronpHHTHble ycJIOBHH )];JUI 

aKTHBa[(HH ,lI,BHraTeJII,HbJX e,l],HHHI.J;, cpyHK[(HOHHpOBaHHe KOTOp.bIX H o6ecrretIHBaeT 

rrpHpocT CHJIOBhlX B03MO)I(H0CTeH. 

I1oKa.3aHO, qTo OCHOBHbIMH cpaKTOpaMH, o6ecrreqHBaIO~HMH IIOBJ:,IWeHHe 

CHJII:,J npoH3BOJII,HOro COKpa~eHMH cKeJieTH!,IX M:bllllll;, HBJIHeTCH peKpyTHpOBaHHe 

B.bICOKOiloporOBI,IX ,lI,BHraTen.bH:blX e.n;HHH[( H yaenWieHHe tJaCTOTbI HX 

HMrrynocan:HH (B.C. fyp<pHHI<em>, IO.C. JieBHI<, 1985; D.F. Jones, et.al., 1989; 

B.H. KoMaH[(eB, B.A. 3a6onoTHhlX, 2001; A.I'. EeJUieB H .n;p., 2013; JI.TI. 

CeprHeH1<0, 2013). ,[(1mraTem,Hhie e,z:t;HHHIJJ:iI 3Toro THna coJJ,ep)I(aT 6onee 

3HaqHTeJI:hHOe KOJIHtieCTBO M:E,IIIIeqffE,IX BOJIOKOH H BHOC.s!T 60JI:b!IDIH BKJia,Il; B 

Harrp.si::>I<:eHHe MbI.IIIl]J>I, qeM HH3KOIIOporoBbie e,n;HHH1(J:,I. AKTHBart:IDI 
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BbICoKonoporoBI>IX ,[(BHraTeJII>HhIX e,[(HHHU npoHcXo,[(H'f.JIHIIIb •IIpH0 •6.~~ 
BeJI:w-IHHe MbII.IIeqHF,IX ycmnurx. BMeCTe C TeM, HMeIOTC.sI .CBei~ij ; i 
3JieK-rpHqecKOH CTE:MyJI.sI:QHH Mbllll:Qbl 3TH ,[(BHraTeJibHbie ~,n;mi~~i'~J¥:Hl3 

y)Ke rrpH He3HaqHTeJibH0M pas.L(pa)KeHHH, T.e. B 3T0M cnyqae<npo.srn1itC~J· .·/ l ' 

HH3KorroporoBbie (5I.M. Kou, 1971 ). Cne,[(oBaTem,Ho, H ITO,[( BJIIDIHHeM M~rHHTH6ii'c 

CTHMYJI.sIUHH, HaH0CHMOH Ha MbIIIIUY B M0MeHT 

aKTHBHp0BaTbCH BbIC0K0II0por0Bbie ,[(BHraTeJU,Hble e,[(HHHQbI, K0T0p:&Ie 

061>1qm,1x ycnoBH.HX He BcrynaIOT B pa6oTy. Hx aKTHBH0CTb 06ecneq1rnaeT 

,[(OITOJIHHTenbHbIH npHpOCT CHllOBbIX BO3MO)KHOCTeH MbIIIIUbI H BCJie,[(CTBHe 

cne,[(0BMX npoueccoa 3Ta npHo6peTeHHa.sI CHJia 6y,n;eT coxpaHHTf>CH onpe,n;eneHHoe 

BpeM.sI. 

Y HCIIbITYeMbIX 3r CHJI0BaH TpeHHp0BKa, conp0BO)K,[(aeMa.sr MarHHTHOH 

CTHMYJUI:QHeii MblllIU, npHB0,[(HJia TaIOKe K ,IJ;0CT0BepH0MY yBeJIHqemuo aMIIJIHry,n;a 

H-pecpJieKca m. gastrocnemius, qTo HBJI.sieTC.sI CBH,[(eTeJibCTB0M II0B:&IllleHIDI 

pecpneKTOpHOH B036y,n;HMOCTH C00TBetCTBYIQID;ero MOTOHeHpOHHOro rryna 

CIIHHH0f0 M03ra. Mo)KHO IIOJiaraTb, qT0 6onee 3Ha'lJ.HTeJibHbIH HHCXO,[(.sIIItH:H 

HepBHbIH ,n;paHB, a,n;pecoBaHHbIH K MOT0HeiipOHHOMY rryny C IIOBbillleHH0H 

B036y,[(HMOCT&IO, HHHUHHpyeT peKpyTHpoBaHHe ,[(0II0JIHHTeJibHbIX ,IJ;BHraTeJibHbIX 

e,n;HHHU, aKTHBH0CTb K0T0pbIX M0)KeT 6:E,IT& eru;e 0,[(HHM cpaKTopoM, 

06ecrreq1rna10ru;HM 6om,IIIHH rrpHp0CT CHJI0BbIX B03MO)KHOCTeH y HCITbITYeMbIX 

3KCIIepHMeHT8JibHOH rpyIIIIbI no cpaBHeHHIO C KOHTpOJibHOM rpynnoii (A.r. 

:SeJIHeB H ,n;p., 2013). 

3aKJIIOlfCHHC. B HaCT0HIUeM HCCJie,n;oBaHHH npe,[(JI0)KeH HOBbIH MeT0,[( 

p8.3BHTHH M&ImeqHoH CHJibl nocpe,n;CTBOM MarHHTHOH CTHMYJIHUHH MbillIU­

aroHHCTOB BO BpeM.sI HX IIpOH3B0JibHOro COKparu;eHHH. TeXHJ{qeCKHe rrapaMerpI>I 

MarHHTHOro CTHMYJI.sITopa IT03BOIDIIOT 6e360Jie3HeHHO CTHMYJIHpOBaTb CKeJieTHbie 

Mbllll:QI,J H aKTHBHp0BaTb BbIC0K0II0poroH&Ie ,[(BJffaTeJibHbie e,n;HHHUhl, K0T0pbie B 

o6I,JqHI,IX ycJI0BHHX He peKpyTHpyroTc.sI. ITpe,n;naraeMbIM MeT0,[( M0)KeT 6hITb 

HCilOJib30BaH KaK ,D;OIIOJIHHTenr,Hoe cpe,n;cTBO -rpeHHpOBOqHoro B03,n;eHCTBHH B Tex 

BH,n;ax cnopTa, B K0T0pbIX pe3yJII>TaT 3aBHCHT OT CHJI0BbIX cnoco6HOCTeii, a TaIOKe 
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s pea6:mnnaUHOHHOM BOCCTaHOBJieHHH 

IlOBpe:>K,n;eHIUI H 3a6oneBaHHH CilHHHOro M03ra H Cj[(t~JIJc:THl>I>i~ Mbfi.Jjti;: 
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I. IIpH rrporpeccHBHo HapacTruomeM 

CTHM)'JI.SI:U:HH n. tibialis IIpOHCXO.D;HT 6hICTJ)Oe 

8.MIIJIH'fY.D;hl H-peqmeKca MbIIIID; roneHH, CMeH.sno~eec.SI 

CTa6HJIH3ao;HeH, a 3aTeM pe3KHM CHHJ{(eHHeM. BeJIH1IHHa H-peqmeKca, Be1DOJJITH;(){;; 

CHHJICaeTCH 3a CtJeT aHTH.D;p0MH0r0 6JIOKa B 34>4>epeHTHblX B0JI0KHaX n. • • .., ... -u"·· 

BCJie,n;cTBHe BHYfPHCITHHaJibHblX rrpoo;eccoB TOpMOJ{(eHJrn an:r:,4>a-MOTOHeHpOHOB 

HCcrre.n;yeMhlX MblIIIIJ;. 

2. MaKCHMaJlbHbIH H-pecpneKc H M-oTaeT cKeneTHbIX MbIIIIIJ; roneHH 

npH HCil0JIE,30BaHHH MarHHTHOH CTHM)'JIHizyIH ,ll;0CTHraIOTCH rrpH cym;ecTBeHH0 

MeHF.iIIIeM npeBbIIIIemrn nopora, qeM B ycJI0BHHX :meI<TpHtiecKoro B03,ll;eHCTBIDI Ha 

nepmpepWieCKIDI HepB. Tax, npHp0CT CHJUJ MarHHTHoro B03,D;eHCTBIDI Ha HepB 

l1,.lliI_ .D;OCTHJ{(emrn MaKCHMaJJI:.HOfO H-peqmeKca m. soleus COCTaBJHieT 48,5 ± 8,0 %, 

a rrpH 3JieKTJ)HqecKOH CTHM)'IDI:U:HH - 90,0 ± 11,3 % (p<0,05). 

3. IloB:E.IIIIeHHe CHJihl O,l(HOKpaTHOro MarHHTHoro B03,n;eHCTBHH Ha n. 

tibialis IIpHB0):(HT K yBeJIHqeHHIO rrpo,n;om1mTeJIT:iH0CTH pecpneKTOpHbIX MbIIIIe11HbIX 

OTBeTOB, qyo CBH,n;eTeJibCTByeT O IlOC~11e.n;oBaTeJibHOH aKTHBaIJ;HH Bee 6onee TOHKHX 

acpcpepeHTHbIX H 3cpcpepeHTHI,IX HepBHbIX B0JI0K0H, CB.Sl3aHHbIX C ~e,n;.rreHHI,IMH 

M.bIIIIeqm,JMH BOJIOKHaMH (THil S), no Mepe B03pacTaHIDI HHTeHCHBHOCTH 

MarHHTHOH CTHM)'JIHQHH. 

4. YBeJIH'CJeHHe CHJIT:,I H qaCTOTI,I pHTMWieCKOH MarHHTHOH CTffMYIDIQHH 

MbIIIII.( BI,l3bIBaeT MeHee BMpIDKeHHOe IlOBI,JIUeHHe CHJIOBOro Bpa~aTeJibHOro 

" I ., 
MOMeHTa B cpaBHeHHH C .'3JieK1J)HtieCKOH CTHM)'JI.SII,{HeH, HO HCilhrryeMhle B 

rrpoqecce MarHHTHOfO CTHM)'JI.SIQHOHHOfO B03,[(eliCTBIDI He HCill>ITbIBaIOT 6oJieBI,IX 

H ,[(HCKOMq_JOpTHI,IX o~m:eHHH. 

5. MarHHTHOCTHM)'JIHQHOHHWI -rpeHHpOBKa M&IIIIU B Tet.JeHHe 

IDITHa,n;.qaTH .n;HeH npHBO,D,HT K 3HfftfHTeJI:E,HOMY yBeJIH1IeHHIO CHJIOB.bIX 
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B03MO)KHOCTeM HCIIol'ryeMbIX 3KCIIepHMeHTaJibHOH 

yBeJIJPieHHH MaKCHMaJI.bHOrO CHJIOBoro BpaIII.aTeJibHoro .MC)M(~:H'lrai'iia. 8:t'.91i1 

cpaBHCHHlO C HCXO)J;HbIM ypOBHeM H Ha 19,4 % - ITO cpaBHeH:mo C ..,.,...n"""';).'0.1,If~rn::;ff.,,. 

rpynnoi1 (B o6mrx cnyqaJIX p<0,05). 

6. iloBI,IIUeHHe CHJIOBhIX B03MO)KHOCTeH: cKeJieTHbIX MbIIIlD;, 

BbI3bIBaeMoe MarHHTHOCTMM)'IDIUHOHHOM TpeHHpOBKOR, conpoBO)K,D.aeTCH 

yaeJIHlieHHeM aMIIJIHT)',ZU,I H qacTOThI 3JieKTpHtJeCKOH aKTHBHOCTH M:bl~­

aroHHCTOB npH peanH3a:QHH MaKCHMaJibHOro ycmnuI, tJTO CBH,JJ;eTeJibCTByeT O . 

cpopMHpoBaHHH MOTOpHOH KOMaH,D;hl, o6ecneqHBaFOIII.eH aICTHBaumo 

,UOIIOJIHHTeJihHOrO KOJIHlJeCTBa ,!l,BHfaTeJibHbIX e,n;HHHU MblllIU I'OJieHH. 
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IlPAKTlfllECKHE 

1. MarHHTHOCTHMYJUIIJ;HOHHaH TpeHHpOBKa 

6I,ITI, HCilOJib30BaHa KaK ,ZJ;OITOJIHHTeJU:,HOe cpe,n;CTBO 

B03MO)I(HOCTeii crroprcMeHOB. 

2. Kypc MarHHTHOro B03,ZJ;eifoTB:IDI MO)I(eT 61>ITb 

npn:MeHeHHIO B KatiecrBe MHOCTHMyJIHpyIO:lr(ero 

IIOCTHMM06HJIH3aIJ;HOHHOM rrepHoµ;e pea6HJIHTaIJ;HH. 

Mero,z:i;a 

3. IlOJIY':leHHI>Ie B pa6oTe CBe.n;eHHJI 06 oco6eHHOCTHX H3MeHeHHM 

M.blilletJHOH CHJibI ITO}J, B03}1,eHCTBHeM MarHHTHOCTHMYJIJIU:HOHHOH TpeHHpOBKM 

~eJiecoo6pa3HO HCIIOJib30BaTI, rrpH ,n,am,HeihneM H3YtJeHHH MexaHH3MOB BJIHJIHIDI 

MarHHTHOI'O B03.ZJ;eiicTB:IDI Ha COCTO.HHHe QI-IC H MLiilletIHOI'O arrrrapaTa 11eJIOBeKa. 
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«BeJrnKOJIYKCKruI rocy.napcTBeHHmI aKa.n;eMlUI q_)H3WieCKOM K)'JibTYPhl H cnopTa» B 

mm:e rrpopeKTopa no I-iayqHo-Hccne.n;oaaTeJII:.CKOH pa6oTe F~po.amiqeaa P.M., c 

O.D:HOM CTOpOHbI, Mym-n.tHUan:&Hoe aBTOHOMHOe o6pa30BaTeJibHOe yt-Ipemn.em1e 

,ll0II0JIHHTeJII:,H0f0 o6pa30BaHH.H ,neTeH «!(eTCKO-IOJ-ioweCKa.H crropnrntta,i lllK0Jia 

N2 2 «3Kcnpecc» (182100, TTcKoscKrur o6JI., r. BeJIHKHe Jly1rn, yn. TTynnnrna, .n. 
12), B JIH~e ;n;0peKTOpa IIoaapem:eHKOBa C.H., C .npyroif CTOpOHbI, H pa3pa6oTtJHKa 

Eem1eaa A.r. cocraBHJIH HacTOJIIr(HH run o TOM, tJTO .6eJIJieB A.r. pa6oraroru11ii no 
' 

TeMe «Bmrn:HHe MarHHTHOH CTHMYJUI[lHH Ha CHJ10Bf>le B03MOiKHOCTM CKeJieTHhlX 

MbIIll[l», BHe;n;pnn: 

.N'!2 <I>Jif.O. 
rr/n al3TOPOB BHe.l{peHHJI 

.EemieB 
1. AH.n;peH 

r CIDI8.l{beBHlf 

ABTOp pa3pa6oTKH: 

ITpopeKTOp no HMP 
<I>FBO 
,u.6H 
P.M. 

HanMeHoBaHne npe.zwo,icemn1 u ero 
3cpq>eI<T OT BHenpeHHSf 

xapa:rcrepHCTHKa 
,[(orroJIHHTeJII,HI,Ie MeTO.ZU,I TTpe.zmoiKeHHl,IH 
IIOBblIIlCHHJI CHflbI MhllllU roJieHH MeTO,ltH'!eCKHH IIO;:\XO.ll K 

CilOJ)TCMCHOB C IlOMOll:{hJO CHJIOBOH UOJJ.fOTOBI<e 
MaTTIHTHOH CTHMYllilUHH cnoprcMeHoB, Hapsr,ey c 

HCIIOJJb3YCMhIMH fl03BOmiJI 

ITOBhICHTb 

cJ>YHKUHOHart1HOe 
COCTOXHHe cnopTcMeHOB 
rrpH Mo.a:eimpoaaHHH 
Hanpal3nemmro 
B03,lleHCTBHR CHJIOBbIX 

TpeHHPOBO'IHhlX nporpaMM. 

EemresA.r. 

)],HpeKTop MAOY )],OJI. 
J:U()Clli N!?2 «3Kcnpecc» 

C.H. IIosapell.( 
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ITCKOB~1tf. 
Kpaslft::ijl{p' · 

I. 

ABT 

DpopeITTo 
<t>f60Y 
.n..foiO 
P.M 

\,\~t'i;.••\•. 

,.;.;.' .•• ;.:.: ••.•..••••. ; .•••••.. ··•·•·····.······ .• : •••••••.••. '.,·.••.··.·.····•····.·.·.·.•····•···.· .. ·•. 

\.~~~ifi 
, , .,){',,'.~f (?'_i:~, _,''.}:{''.I\('::'{_, /\::i'? 
\ ,t\~'clol".201s . 

·••··••'!:{'SC •.. ,.· .. ;.} .. ·•·,·.•fb6;~J~ciiae~H()e ... ···6roa)I(.eTHOe 
~~fO. ppoc~.,9CHOJf8JThHOro . o6pa30B8IUUI 

~r~~a~t~rnHc~~3pqe,c{(OH .. tJJlbTYpbJ. H cnoprn>> s 
•~l!~/J.qU:a.TeJlbcI<oH pa6oTeTopo,llmtlfesa P.M., c 

;!PfB;':fe~fcrfrl Ca~K1'-D~Tep6ypr» .. - ITcKOBCKOe 

~~~~w,~~bI~ > l<?MnfeKc «CTpene[(» ( 182100, 
Yf.M, YJI,-i ijpr,0~a µ. 4), B JIH~e 3aBe;uyiomero 

~?T~~()8:~1. H p~3pa6ot;H~a 1?em1esa A.r. cocTaemrn 
:1:1·rdt&em1¢R A.Ci pa6oTalbmHii · no TeMe «BJJHHHHe 

1e ~(jJ't\f())I(~ pcf l1 . ¢KeheTH blX MbllUU», BH e;upHJl: 

lyl~£81,ifri<§'.9!l~11kff.~11.qo~1,1~. 
/~g#ffo~?!°:fT~.~ ~n<>pT~MelioB 
M!l~lt.1'n:.H9~f'l!~i}'JJSIUl.1eti.MblUJ1~ 

3qicpeKT OT BHe.npcmrn 

Mcno11b30BaHHe 
npe.immKeHHor1 MeTom-mn 

OUCHKH CHJIOBblX 

B03MO>ICHOCTCH 

n03BOJUi!IO 

Oll'l'HM 113Hp0B0Tb )"IC6HO· 

Tpe1mponO'-!Hhltt 11pouecc 

CH:JlOBOM no.n;roTOBKH 

cno TCMeHOB. 

Eemrea A.f. 

3aseayiomHi1 
COK «Crpeneu.» 

.l(.B. Kpaslfe 
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