


1

:

,

i

i

.. 
YAK: 796.01 

1(0 TP Ab 
sa <PYHI<U110Hal\bHbIM COCTOSlHlI1eM HepSHO-MbIWeLfHOV1 ClI1CTeMbl 

.6.0<TOp MeLW1U1I1HO(I/IX HaYK npoQJeccop10.8. 8bICOYlJ1H 

CaHKT-lleTP...DoyprcKlIIll1 rOCYLillPCTBEHHblVl TexHo/\onllyeo<iI1V! YHI/ISepCl!ITeT pacr1l1T2I\bHbIX nOl\llllV1eprn 
(aHKT-n eTep6ypr 
.6.oKmp 5i11( /\0rl/11 eCK1I1X HaYK npcxpeccop lO.n..aeHLo1ceHKo 

Ha6e\JE>I<J-n-leAHIIlHO<lIli71 cblll/\lIlaA nOBOJ\)KO(OVl rocYLkJpCTBeHHOVl aKaLleMVlll1 C):J1Il3W leo<oVl KY/\blYPb , 
cropra III TYPII13Ma. Ha6epe>I<Hble LleAHbl 
1< Hl\!IILlaT neilarorl/lLJeCI<I/lX. HaVl<" npoepeccop I\.r.~ueHKo 

C3HKT-neTep6yprcKlIll!1 rocyLiapcrneHHblVl TexHO/\OnllyeCI<VlVl YHlIlaepcl!ITeT paCTliITeJ\bHblX IlO/\V1Me 
CaHKT-neTeptSypr 

KmO"leBble cnosa: HepB 
Mb lwelfHaR CI1CTeMa , ue ntpe 
HaR HepBHaR CI1CTe Ma, n o, 

Abstrec! 

!1;10NlTORING OF FUNCTIONAL 
unorpedinn , peccnetuten STATUS OF NEUFiOMUSCULAR 
COKpaLlJeHl1e , cjJYHKLjl10Hanb ' SYSTEM 
CO CTO RHl1e .Yu.V. Vysochin, professor. Or.Med 

Saint-Petersburg state tecnnotoqice! 
.oB uraren b Ha 51 ,D,e51TeJl bHOG 

university 01 plant polymers , Saint­
- renoseka. CO CTaBJl 51Klll.la51 OC 

Petersburg 
By >+< \113 H \11 \11 \11 H,D,\I1B\I1,D,yanbHo 

Yu.P. Denisenko , professor DrBiol. 
p a 3 B\I1T\I151 B npow e c c e a ,D,anTa 

Naberezhnye Chelnv branch of Vol­
\11 B3 a\l1MO,D,eIl1CTB \I151 C OKpy>K3 

ga stale academy of priysice' cut­
ll.lell1 c penoa . npe,D,CTaBJl51eT co6 

lure , sport and tourism , Naberezhnye cno xuoe CO yeTaH\I1e TOHyall1 W 
Chelny 

KOOp,D,\I1H aW\l10HHbI X COOTHo w eH 
L.G. Yetsenko , professor, PI;D . B pao o r e p a 3Jl\l1YH b iX o p ra uos V1 C 
Seint-Petersburq slate tectmoioqtce! CTeM OpraH\I13Ma , B COB peM8Hli 
University at pient polymers , Saint­ cjJ\I13 \11 0 JlOr \l1 \11 p erYJl51W\l1 51 ,D, BV1)! 
Perersburg H\I1 I11 \I1 CCn e ,D,y eTc51 C p a a u s ix TOY 

3 pe H\I151 MH oro06p a 3\11e nonxon 

Key words: neuromuscular system, CB51 3 a HO C yp e3 Bbiy aillHOill CJl O>+<HO CTb Kl ,D, B\I1raTel 

central nervous system . polymyography. tetexetion , HOIll C \I1CTe Mb l \11 TeM n OJl o >+< e H\I1 eM , KOTOp oe 3 a H\I1 M3 

contraction , functional status ,D,B \I1>+<e H\I1e B >+< \I13 He,D,e51Ten b HOC T \I1 Op raH\I13 Ma , 3 
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Human motor activity laying the baSIS of Ide and individ­C VlCTe MH b lX n pe,D,CTaBJle H VlIl1 Vl KOHwenW \l1111 06 ynpr 
ual development wi/hm adaptation and interaction with n e H VlVl ,D,BVl >+<eHVl51MVl . 

envtronmeru is a complicated combination of delicate vn p asn e -me wen eH anp aBneHHblM Vi ,D,S V1 >i 

coordinating relations in work of different organs and	 HVl51M\I1 - O,D,Ha \11 3 rnas -u,tx cPYH KW\l1 111 W8 HTp ai 

HOIl1 HepBH OIll C \I1CTeMb l (LjHC), Vl B TOII1 \I1Jl \l1 V1 Hbody systems. 
Me pe 60Jlb W\I1HC TBO c r p y xr y p M03ra y Ya CTBye T B The research was aimed at complex studies of elite 
0 p ,D,Vl HaW Vl OHHo lll ,D,e 51T8nbH OCT\I1 .ettnetes uSing physiological, biochemical, cardiological . 

O,D,Ha KO ,D,8TaJl\l1 MexaHVl 3M OB Mbl W 8 YHOro (peycnotoqicet, ergomelnc and biomecnemcel means 
Kp a ll.l 8 H\I171 Vl paCCJl a6Jl 8H\I151 e ll.le ,D, aJl8 KO H8 510Special attention was palo' to monitoring of functional 
K pa VlH8 He A OCT aTOYH O Vl 3 YY8 Hbi A \I1 HaM\I1Ka c oxpastatus of neuromuscular system and its oynetrucs In the 
T8JlbHbiX \11 penaxcaun ouu erx xapaxr epwcn-« Mb!l 

course of edeoteuon lO differenr environmental factors , 
npu CpOYHO Ill \11 ,D, OnrOBp8 MeHH OIll anarrr auan op

correlations of neuromuscular system with other body 
HVl3 Ma K cPVl 3\11 yeCK \I1 M Harpy 3 Ka M \11 A Py r\l1M a~ i 

systems and overall stUdy of its role In acute manifesta­
ToreHHblM cPaKTOpaM , a TaK>+< 8 Bn Vl71 HVl8 cPYHK l.\ ~ 

tions of body vital ectivity such as adaptation , exercise 
Ha JlbH OrO COCT051HVl51 Hep BH o-MbIW eYH OIll CVlCT81 

performance resistance to diseases and lniuries . (HMC) Ha npouecc u a n arr r a u un . OAHa \11 3 n pV1 Y 
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OTCTaaaHVl R B 3T0 ll1 0 6naCTVI, BepO SHHO, 6 b lna CBR­

33Ha I~ C OTCyTc TBVleM ,qOCTa TO'i HO VlHc:P OPMaTVlBHblX 

eTOAoB ltlCCn e ,QOBa HVl II1 cPYH KWII1 0HanbHOIO COC TOR­

~II" HMC, n0 3BonRIOu.jIl1 X o ,qHOBpeMeHHO OLjeHII1 Tb 

"3K11e Ba>KHe Il1 W Vl e xapa xrepucru KVI , KaK CKOpOCTb 

COKpali.\eHIiIR, M2K CVl Ma n b Ha R cnna VI C KOp OCTb pac­

cna6neHHR MbIW \4. 

HaMH B TeLJeHVle nrurrensuoro BpeM eHII1 n pO BO­

1lJ.lm<ICb KOMnn e KCHb le uccn enoaauns c n o p TC Me HOB 

Bb I CO KO~ KBan V1C:p Vl Ka LjVl Il1 C Vl cnonb3 0BaHVl eM c:PII13V10­

,1QrflyeCKVl X, 6 V10X II1MVI 'ieCK II1 X, Ka p ,q1l10nO r Vl 'ieC KII1X, 

nC,iXOnOr Vl LJ e CKVl X, 3 p r OMeTp ll1 'ieC KII1X , 6111 0Me xaH II1­

YeC K I~X MeTO,qOB. 

Oc0 60e 3 Ha'i 8 H I~ e npanaaanocs KOHTp o n lO 

38 rPYHKL.j Vl OHa n b HbIM COC TORHlI1eM HMC 111 e ro ,q1l1­

ri3MI1KOl!i B npouecce ana rrrauun K pa3nll1'iHblM cpax­
opa» cpensr, B3 8 V1M OCBR3RM HM C C APyrVlMVI C II1 ­

CTeMaMVI oprauuawa VI sc ecrcpouneuy 1I13y'ieHII1IO 

ee penn B Ba>KHeIl1W VlX np ORBneHII1R X >KVl3He,q e snenb­

HOW l Opr2H1I13Ma, TaKII1X KaK ana rrrauas . pa60TO­

cnoc06HOCTb, YCTOIl1 LJ II1 BOC Tb K 3a6 0n eBaHVlRM VI n o­

apeiKAeHIi1 RM 

,[jnfl Vl 3Y'i e HVl R MexaHVl 3M OB p erynRLjVlVl VI KO­

0PAt1Ha l..\ Vl l'1 nponaaoru.aux ne VI >KeH VI 111 , KOHTpon R 

3a COKp aTII1 Ten b Hbl MII1 VI p en a KCaLj ll1 0HHblMII1 xa pa xre ­
OHC I KaMVI cxerieruu x MblW Lj, c:P YH KLjVlOHanbHblM CO­

f TORHVl eM L\H C VI HMC HaMVI ucnonsa oaanca MeTO,q 

,0 A n b IOTe ~:)H O Il1 n onVlMVl orpacPVlVI, pa ap a ooraa-rua 
8 BblCO'1lI1HblM [2]. KOTOpbl1l1 npll1MeH SmCS1 npn 

r jJrOTOBKe cnoprc u e uo s C6 0 p Hb iX KOM aH,q C CC P , 

POCCV1 V1 VI noxasan BbICO KYIO· II1Hc:PopMaTVlBHocTb 

:' HaA8>K HOc Tb . 

Me TO,Q nOnll1 MlI1orpacPVIVI OCH OBaH Ha C Vl HX p OH­

HOl1 r pa epVl LJ e CKOIl1 perucrpauua 611103neKTpw-le c Koll1 

8KTI1BHOCH1 (3neKTpOMlI10rpaMMbl - 3Mr) , CVlnbl ( ,qVl ­

.;af.w r p aMMbl - Dr), nonep e-uon TB ep,qOCTVI II1 n Vl TOo. 

Hyca (rouycorpau u si - Tf) pa anu-nu.rx rpynn Mb lW Lj 

-rpl1 VlX np0ll13BOnbHO M HanpR>KeH II1 I11 VI p a c cna6ne­

HVl B 1113 0 Me Tp Vl 'i e CKOM pe>KVlMe. 8 npouec ce pas­
pa60TKVI , an p06a Lj I~ VI I~ COBe p w e HC TBO Ba H Vl S1 MeTO­

~a oonuu oe 3H a'1 e HVle npnnaaanoc s n OBblW eH1I11O 

ero VlHepopMaTII1BHO CTlI1, Ha,qe >KHOCTVI, TO'iHOCTVI, 

'Ao6I1lnbHOCTII1 , ynpouieumo KOH CTPYKLjVlIl1 y CTp OIl1 CTB 

rcnocooos pacwVlc:PPOBKVI nonVlMVlorpaMM, a Ta K>Ke 

C ~n1>Ke H Vl IO sar par Ha occneno aaru-e. 8 nc cnennev 
eapaaure MeTOA II1K II1 paapaooraua a BTo Ma TVl3 V1 p o ­

saHHaR C Vl CTeMa perncrpauna , pacwVlc:PPOB KVI, a Ha ­

nin a , CT aT l~ CT II1 'ie C KO Il1 06pa6oTKVI nonnvn orpauu 
sa oase cospe ve uuo ro nepcouansuoro KOMnbIOTe­

pa. 

VCTaHOBKa ,qnR n on VIM 111 orpadi 111 111 axruo -r aer 
ece6R KOMnn eKT npwoopos , A aT'iVlKOB 111 npvcn oco­
6neHVl C1 : 1. Cneuuan suoe n OpTaTVlBHOe paaoo pu oe 
-xpecno», nosaon suouiee 6 b lCTpO C0 3AaBaTb CTa H­

aapTHble n OnO>KeHII1R npn Vl c cn e,q OB aHII1S1 X pa3nll1 '1­

HblX rp y n n MbIWLj . 2 . Y ClI1nll1Tenb 6111 0n OTeHLjll1 anOB 

II Te H3 0 Y C I~n l~ Ten b 3. DaT'iVlKVI : a ) TeH30AII1H aM OMe­
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rps: ,qnR rpac:PlI1'1 eC KOIl1 perncrpaunn YC Vl n ll1l11 111 Vl X Vl3­

MeHe HlI1 111 BO BpeM e HVI; 6 ) enexr pons: ,qnS1 perucrpa­
LjVlVl 3 M r . 

Flpoueriyp a 1I1 3MepeHVlII1 npenyc v ar p asaer n o n ­

Hoe cooruone uwe scex pern aue-rrnpyioumx Tpe60­

BaHVl II1 ( Ma KC II1 Man b HOe YC lI1 n Vle , n OCTOS1H CTB O ,qnVlHbl 

MblWLjbl 111 yrna B cyc ra se, n OCTOS1 HCTBO p a CCT OS1HII1S1 

Me >K,qy LjeHTpOM eyerasa 111 Me CTOM Kp e n neH II1R TRrVl , 

lI1,qyu.jell1 K AVlHaMOMeTpy) , npll1HRTbl X B c:PII1 31110nOrVlll1 

TpYAa [11]. O ,qHa Ko B 3TOII1 MeTO,qIl1K e He TOn b KO C03­

,qaIOTCR Heo 6 x o,q Il1Mble yc no ens nn s pa oors: MbI W L.\ 

B 1I130MeTp ll1 'ieCKOM p e >KVl Me , HO 111 06eCne'i Il1 Bae TC R 

II1 X CnO KOIl1HOe, p a ccn a6neHHoe COCTORHVle nepeA 

Ha'1anOM 111 B KOHLj e pao or u. 'iTO oc06e HHO Ba >KHO 

npn Te CTlI1p OB aHVl II1 CKOpOCTII1 HanpS1 >KeHII1R 111 CKO P O­

CTII1 paccn acn euu a MbIWLj . 

V130MeTpll1'i eC KII1I11 pe>KII1M paoors: MblWLj npu Te­

CTlI1p OBaHII1V1 Bbl6p aH, C OAH OIl1 CTOpO Hbl , Vl 3-3 a CB O­

ell1 Cp a BHII1 Ten b HO He 6 0nbW 0 ll1 3 He p r oeMKOCT II1 [9], 
n erKo Vi Mo,q en ll1py eM OCTII1 , a cneno eareru.uo , 111 6 0 ­

n ee TO'iH OIl1 BOc n p0 ll13BOAII1 MOCT VI , a C APyroll1 CTOP O­

Hbl - Ka K 0AII1H 1113 HaVl 60n ee 'iaCTO BCTpe'iaK)u.jIl1 XCR 

B Cn OpTII1B HOIl1 111 TP YA OB OIl1 A eR TenbH OCTII1 . n o MHe­

HII1IO A. X a 6 6 a p ,qa [24 ] Vl 30 MeTpW-le CKOe nanpssce­
Hill e MblWLj RBnReTC R n epeM eHH OIl1 TO'1KO Il1 r noo oro 

c:Pa3V1'ie CKOrO ABII1>KeHII1R . 

80 BpeMR TeCTlI1p OBaHII1S1 OT uc nsrrveuor o rpeoy­
e TCR CO Be p W Vl Tb MaKCVlManbHO 6bl cTpoe VI c nru.uoe 
- paaruoauae- HOrll1 B KoneHHOM ey eras e npn BKnlO­

'1e HVl II1 cnr uana, Hap aLL\II1BaTb YClI1nVle VlccneAyeMoll1 

MblLLILjbl AO Ma KclI1MyM a BO BpeMS1 A ell1CTBII1R curuana 
111 MaKC II1Man b HO 6blCTpO paccn aonrs pa60TaBWVle 

Mb lW Ljb l ecn en sa np expauieuaeu c nruaria. 
Te CTlI1p YIOLL\e e ABII1>KeHVl e , HeCMOTpR Ha 3ne­

MeHTapHOCTb, oonanae r BC e MII1 o c 06e HHOCTS1 MII1 , 

npVlC YLL\VlMII1 npOVl3B onbHbiM ABII1>KeHII1S1 M , An R KOTO­

osrx xapaxr epuo Y'i a CTlI1e L\H C B p erynRLj ll1111 111 Hanll1­

'1lI1 e Cn O>KHb IX npVl'iIl1HHO-Cn eACTBeHHbIX oTHOweHlI1111 

B npOTeKaH1I1111 OTAenbHblX npOLje CCOB, oprauuaa­
LjIl1R KOTOp b lX 111 oovcnoenn aaer A BII1 >K eHlI1e. 8Hew­

HVIVI curuan , BOCnp ll1HII1 Maetvlbl1l1 COOTB e TCTBYIOu.j Il1 MII1 

a Ha n ll13a TO p a M II1, nocr ynaer B L\H C , 3 aTe M KOMaH,qa 

Vl3 Hee Bbl 3blBaeT aKTII1B aLjVlIO MbIWLj, 'iTO npORBnR­

e TCS1 B B0 3HII1KH OBeHVlII1 6 V103neKTp ll1 'ieCK0Il1 aKT II1 B­

HO CTII1 111 pa3BII1TII1111 MblWe'iHoro cOK pau.je HII1 S1 . 8 p e ­

ayn srare no cn eru-ero p a 3BII1Ba eTCR HanpR>KeHlI1e 

MbIWe'iHOIl1 TK aHII1 , Bn eKYLL\e e 3 a c 06 01l1 Vl 3M eHeHII1e 

y n pyr o - BR3 KVlX CB OIl1 CTB II1nVl nonepe-moji TBepAo cTVI 

(ro uyc a) MblWLj Il1 p a 3BVlTII1e YClI1n Il1 R. Hp ou eccst , npo­
II1 CXOA Rl..L\lI1 e B MblWLje aa c-re r aKTII1BaLj ll1111 paann -« 
Hbl X peuerrropos. Mo,qenll1p YIOT ac:Pc:P epeHTHbl1l1 no­

TOK , II1AYu.jVlIl1 C n epll1c:PepVlIl1 ( OT MblWLj 111 c yxo>KlI1nll1(11 ) 

B ce r MeHTap Hbl 1l1 arinapar HepBH OIl1 C Vl CTe Mb l , '1TO 

Bbl3blBa eT, B CBO IO o-tepens. 1I1 3M eH eHII1e ( xoppe x­

LjIl1IO ) HepBHbl X n o csin o« K c oxpauiaiouien ca MbIWLje . 

He MeH ee Cn O>K Hb l 111 II1H TII1MHble Me xaHVl3Mbi npouec­

c a np ona aonsuoro p accnaon e-r n a MbIWLj , xorop ste 
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Pacurarppoe xa nOflHMHOrpaMM . Pa CWV1cP­

pO SKa n On V1MV10,paMM ( CM . PV1CYHOK ) n03B OnR 8T 

YYV1 Tb IBaTb Cn 8 A YIOl1.1 V1 8 nap au erpsr 1. nBH 3 - ria­
TeHTH0 8 Bp8MR Hanps:l >t<8HV1s:l n o 3 M I . PaCCYV1Tbl­

s a 8 TCR OT ua-iana CV1IHana K Hanps:l >t<8HV11O MblWLj 

(cr apr ) AO ua-ra.r a nOs:lBn 8HV1s:l nepastx OCLjV1nns:lLjV1G1 

Ha 3 M I ( TO YKa 1); 2. nBHiJ, - naT8HTH 0 8 Bp 8 Ms:l Ha­

nps:l >t<8HV1s:l no ,01 . V1 3M8ps:l8T Cs:l OT Hayan a C V1 , Ha n a 

K Hanp s:l >t<8HV1 1O MblW Lj (c r apr) iJ,0 ua-iana nO Ab8Ma 

KP V1 BO G1 ,01 (T OYKa 3); 3 . CniJ, - CKPbITblG1 n 8pV1 0iJ, 

COK pa l1.18 H V1 s:l, V1nV1 Bp 8 Ms:l 3 n8KTpo M8X a H V1 Y8 CKo G1 

nep ena-m. O TCY V1 Tb IBa8TCs:l OT MOM8HTa nosaneuns 
3MI AO ua -ian a norn.eua ,01 ( OT TOYKV1 1 iJ,0 TOY KV1 

3); 4 . FnV1K - B8nW1V1Ha 6 b ICTp O'O , H8np8pblBHO Ha­

paCTa lOl1.18 'O YC V1 n V1 s:l OT 0 ( TOYK a 3) iJ,0 B8pWV1Hbl 

n 8pBoIO « n V1 Ka » Ha ,01 (TOY Ka 4). V1 3M8P s:l 8TCs:l Ka K 

aMnnV1TYAa norn.eva ,01 ; 5 . tnV1K - Bp 8 Ms:l uapacra­
HV1s:l YC V1 n V1 s:l OT 0 iJ,0 F n V1K (OT TOYKV1 3 iJ,0 TOYKV1 4); 
6 . Fm - MaKC V1Man b Has:l npowaaonsu as C V1 n a - MnC 

(T OYK a 5). Onpeneriserca no B8n V1 YV1 H8 Ha V1 60nb­

w 8G1 a Mn m nYA b l oTKnoH8HV1G1 Kp V1BOG1 ,01 OT Hyn8B oG1 

n V1 H V1 V1 ; 7. t m - BP 8Ms:l AO CTV1 >t<8HV1s:l Mn C ( OT TOY KV1 

3 AO TOY KV1 5); 8 . nBPA - naT8HTH0 8 Bp 8M s:l p a c cn a­

6 n 8 HV1 s:l n o ,01. O TC YV1 Tb IBa8TC s:l OT MO M8 HTa Bbl Kn lO­

Y8HV1s:l CV1,Hana (Crori ) iJ,0 ua-rana p ac cna 6n 8HV1s:l ­

CHV1>t< 8 HV1 s:l ,01 (TOY Ka 6) ; 9 . F p - B8nV1YV1Ha yCV1nV1s:l, 

p a3BV1Ba8 Mo , o Mb IW Lj8 G1 B MOM8 HT Hay an a p a c cn a­

6 n 8H V1 s:l (TOY Ka 6); 10 . tp - Bp8M s:l paccna oneuus. 
B T8Y8HV18 KOTOp OIO npOV1CxOiJ,V1T CHV1>t< 8HV18 uanp s­
>t<8HV1 s:l Mb lWLj OT F p iJ,0 0, T. 8 . iJ,0 V1C XOAHOIO ypoeus 
(OT TOYKV1 6 A O TOY KV1 7) . 

MH O,V18 iJ,BV1>t<8HV1s:l , BbinonH R8Mbl8 C MaKCV1Manb­

HOG1 CKOp OCTb lO, TP 86YlOT npV1no>t<8HV1s:l 3HaYV1T8nbHbIX 

YC V1 n V1 G1 sa KOpOTK08 Bp 8 Ms:l 3 cPcP8KTV1 BHOCTb TaKV1X 

AB V1 >t<8HV1G1 CYl1.18CTB8HHO 3 a BV1C V1 T OT CKO p OCTV1 CO­

Kp al1.18HV1s:l (H anps:l>t<8HV1s:l), C V1 n b l V1 CKOp OCTV1 p a c cn a ­

6n8HV1s:l MblWLj B MHOIOYV1Cn 8HHbIX V1ccn8A OBaHV1s:lX 

0A V1 HOYHb IX MblW8YHbi X COKp al1.18HV1G1 (O C) , asmon­
H8 HHbiX Ha or ne ru.nsrx MblW8YHbi X son okuax [20 , 23, 
25 V1 A P .] , y CTa Ho Bn8Ho , YTO CKOpOCTb OC , V1 3M 8ps:l 8­

Mas:l Bp8M8H 8M OT cr nvyna AO MOM8HTa n on ypac cn a ­

6n8HV1 s:l , 3 a BV1 CV1 T OT Ko n V1Y 8CTBa n o cn8AoBaT8nbH o 
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06Ujt1M Bt1J1 t1 CXe Ma aBTOMa TWle CKOM p aCWWIJPOBKt1 

n 0 f7t1Mt10rpa MMbl -te rup ex rneeoa MblW Libl 6eJlpa 

HOIO BOn OKHa , AT CD - a3HoG1 a KTV1B HOCTV1 a KTOMV103V1H nps:l>t< 

A T CD-a3Ho G1 aKTV1 BHOCTV1 p 8TV1 KynYMa , a TaK>t<8 OT B KaM , 

M8HV1, B T8Y 8HV18 KOTOpOIO B capxonnaaue B 06n: ( 
CTV1 MV1 0cPV1 6pV1nn nOiJ,A8p>t<V1Ba 8TCR uannoporoa ccne 
KOHLj8 HTpaLjV1 s:l V10HOB Ca++, YTO, B CBOIO O Y8peD ~ HblX 

onpenenserca 06b8MOM capKOn na3MaT V1 Y8CKOrO p: OU8 

TV1KynyM a V1 MOl1.1HO CTblO KanbLjVl8BO r O uaco ca [8, '. 3 Y8 H 

21, 26 ]. npW-j8M CKOp OCTb Hanps:l>t<8HV1s:l MblW8YHOi c n a 6 

Bon OKHa H8 nV1MV1TVlp Y8TCs:l HV1 AV1cPcPY3V1 8 G1 V1 0H: TeH3 

Ca' :'. HV1 CKO p OCTblO Bbl 6po c a Ca" V1 3 KOHLj8Bbi X uuan 
CT8pH , TaK KaK nOCn8iJ,HV1G1 np OLj8 CC V1iJ,8T OY8Hb 6 ~ ns:lUI~ 

CTpO InaBHblM cPa KToPOM , nV1MV1TV1py lOl1.1V1M CKOpOC' Ta Hy l 

OAV1HOYHOIO LjVlKna COKpa l1.18 H V1 8-p accna6n8 H V18 , ~ , 068e 

nser ca CKOp OCTb C8 KB8 CTpa LjV1V1 KanbLjV1R , BnV1s:lIO lJ.1 -racr 
Ha CKOpOCTb paccn aoneuna MblWLj Vl T8 CH O CBR3a' D>+< . f 
Has:l co CT8 n8Hb IO pa3BV1TV1s:l c a p KOn n a 3 MaT V1 Y8CKO' S P 8 

p8TV1Ky n yM a . M OPcP0nO,VlY8 CKV18 V1 Ccn8iJ,OB aHV1 R nc; paxr 
TB8p>t<iJ,a IOT CY l1.18CTS8 HHb I8 OTnVl YV1 s:l B CTp08HV1 1i1 ca r pov 
Konna3M aTIi1Y8C KOIO p 8TIi1Kyn YMa M8 >t<AY 6blCTpbll 

Vl M8iJ,n8HHbIMVl MbIWLjaMIi1. TaKIi1M 0 6 pa3 0 M, yxopo- p acc
 

HV1 8 Bp8M8HVl OAVlHOYHOIO MblW8YH OIO COKpal1.18H~ r f la l<
 

T. 8 . nOBblW8HIi18 CKOp OCTVl Hanps:l>t<8HV1s:l1i1 paccn aore 
HIi1s:l MO>t<8T iJ,OCTIi1,aTb Cs:l n YT8 M YB8nIi1Y8HIi1s:l 0 6bel, : 

3aHV1Ma8MOIO cap KOnna3MaTIi1 Y8 CKIi1M p 8 TV1 Kyn y Mc1 

aa CY8T CHIi1>t<8HVls:l 0 6 b 8Ma , npV1XOAs:ll1.18'OCs:l Ha cof 
CTB8 HHO COK paTIi1T8 nbHb lG1 annapar Mli1ocPli16plJln: noes 
Cn8ACTBIi18M n OBbIW8HIi1s:l 6b ICTp OiJ,8 G1CTBIi1s:l MOiKE Hv l s:l ( 

6blTb naiJ, 8H1i18 YA 8 n b Ho G1 C li1n b l MblW 8YHbiX Bon OKO ~ 

«oropas onpenenssrcs n On8 p 8YHbiM C8 Y8HV18 M BX, MblW 

iJ,s:ll1.1Ii1X B Ii1 X COC TaB MIi1ocPIi1 6pli1nn [6] . B Ii1 CCn8iJ,OBi nos» 
HIi1 s:lX, BbinonH8HHbiX Ha nIOAs:lX [19] , 06Hapy>t<8 Ha nQ cnar 
n o>t<Ii1T8nbHas:l KOpP8ns:lLjIi1s:l M8>t<iJ,y 1i1 30M 8TPIi1Y8 C ~ CYM~ 

YCV1 n Ii1 8 M V1 nn 0l1.1aAblO n On 8p8YH OIO C8Y8HV1R Mbl W 

Ilpoueccs : nponaaoneuorc O,J:1 V1 HO YHO , O Han~ ' n yyv 

>t<8HV1s:l-p a ccna6n8HV1s:l MblWLj lOp a 3AO cnoxuee. n: ~ 0 

MV1MO n8p 8YVl Cn8HHbix BblW 8 cPaKTop OB V1 X CKOpOC- 0 ;<3 

onpenenserca KOn V1 Y8CTBO M 6blCTP b lX V1 M 8iJ,n8H H ~ np or 
,OE B COC TaB8 MbI W Lj, cPYH KLjV10HanbHbIM COCTOR I VI M 
8M BbI CWV1X pervnaropusix C V1C T8 M V1 C8 ' M8 HTap Hor , 0 v 
anriapara H8PBH 0G1 CV1 CT8 Mb l, cynpacruinansuew iJ,8s:l1 

V1 a cPcP8 p8HTHb lM V1 BnV1s:lH V1 s:lMV1 Ha an bcP aM OTOHei saa. 
POHbl V1 T . iJ,. , c nO>t<H08 B3 aV1 MOiJ,8G1 CTBV18 KOTOp l> HVl5'l 

V1 npVl BOA VlT K cP0pMV1p OB aHV11O CB 0806pa3H o i/1 1'111 Hvl5'l 

«pocrpyxrypu OiJ,V1 HOYHb IX npon aeoru.ustx iJ,Bli1 iKS 1'1 3 ( 

HV1G1 , o n V1caHHoill BbIW8. B a 
,On s:l KOnV1Y8 CTB 8HHoG1 OLj8 HK V1 CKOpOCTVl COKpc ron: 

l1.1 8HV1s:l , V1nV1 TaK Ha3blB a 8MbiX « B3 p b IBHb IX KaY8CTE 

MbIWL1 , B c n o p T V1 BHo G1 npaKTV1K8 0 6blYHO ncnonss, 
IOTCs:l pa3nV1YH bl8 paC Y8THb l8 n OKa3aT8nV1 : 'pa.Q ~ 

8 HT c nnsr, ,paAV18HT MaKCV1ManbHoG1 CVln b l, 6 b lCTpa: 

C V1 n a , B3p blBHaR C V1 n a , ,p aiJ,V1 8HT B3 P b IBH0 G1 Clt1n, 

V1Mnynbc C V1 n b l [1 , 4 , 11 V1 np.] L\V1V 

B OTn V1 YV18 OT 3 TV1X c nocotios paCY8Ta, H8 yy, TV1 B 

TbI BalOl1.1V1 X MV1 Kp OCTpy KTy p y n p on aaoru.uoro uanp A V1 ~ 

>t<8HV1s:l MbIWL1 , a Cn8iJ,OBaT8n b Ho , V1 c no>t< Hb l8 B3a!: 18] 
MO OTH OW 8HV1R ueurpane.ustx V1 n8pVlcP 8pV1Y8C K ~ 

Bn V1s:lH V1i1l, 10. B. BbI COYV1HbIM [2] 6 b ln Vl pa apaoorau M81
{!!. F 
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~H b l Mb IWe'-l­

~TO MV103V1Ha , 

~ K >K e OT ape­
pMe B ooria ­
~n O p O r O B a ~ 

iO OYe pe,q b , 

Y8CKOr O pe­

coca [8 , 1 2 , 

IbIWe '-lH O r O 

~~ e tli V10HO B 

DH l.\e Bb lx WV1­

~ OyeHb 6 b l­

MCKOp OC Tb 

~n e H V1 e , ~ B-

Bm1 ~ fO Ll..1 a ~ 

~H O CB ~3a H ­

~ T Vl Y e C K O r o 

15 a H V1 ~ non­
~ 8 H II1 V1 cap-

6bICTP b IM V1 

It yKo p O'1e ­

~ p a l1..l e H il l ~ , 

~c c n a 6 n e ­

~ o6be Ma, 

~I K yn Y M O M , 

~n Ha c06­

~Vl 6 p V1 n n . 
,In MO>Ke T 

Bon OKo H, 

~~ e M BXO ­

" cnet:\o B a ­

~it( e H a n o­

~ w1 e c K V1 M 

nMbIW W. 

oaanpa ­
~i1 8 e . no-

L~ KO P O C T b 

~e H H b I X 

lC T O ~ H V1­

jap HOr o 

ldnbHblM V1 

~ o T o H e il1 ­

KOTO P b lX 

lHotli MV1­

ABV1 >Ke -

HOBbie MeTO,Q bl pac-rera C KOp OCTV1 COKp aL.L1 eHV1~ ( Ha­

npR>K eHl-151 ) MbIW L.1 n o 06b e KT V1 BHbIM xap aKTep V1 CTV1 ­

KaM, OT p a>K a fOl1..l V1 M MV1 Kp OCTpyKTypy ,qBV1 >KeH V1 V1 . 

Oco60 Ba>KHOe 3 Ha'1e H V1 e V1 Me n Bb l6 0 p Ha V1 ­

conee sepuoro cnccooa 0 L.1e HKV1 penaKCa L1V10H­

HbiX xapaKTe pV1 CTV1 K Mb IW L1 . ,qn~ KOnV1 '-1eCTBe HHO VI 

0lleHKv CKOp OCTV1 paccn aon euaa 06 b l'-lHO ncn ons ­
3'j8TC51 HeCKo n b KO cnoc ooos: 1 ) Bp e M ~ n ony p a c ­

~ n a 6 ne fi Vl 51 ; 2) MaKcV1ManbHblVi Ha Kn OH nat:\e H V1~ 

reH30r p aMMbl; 3) CKOpOC Tb n OCTO~HH O VI 3Kc nO He H­

UI1aJlbHOVI '1aCTV1 TeH 3 0rp aMMbl; 4) '1aCTOTa CT V1 My­

m;l.t l~ vt , H e o 6 x o t:\ V1 M a ~ nns nonY'-leHV1~ cnnru or o r e­
raH yca . nocxons tc y 6 b lcTp o e paccnaonea ue ,qn ~ 

o6eCne'-leH II1 51 c n V1 THOC TV1 rpeoyer oon ee Bb lCOKOVI 

-acroru Onuaxo . KaK cn pa aerin V1 BO non-repkn aaer 
AlK r l-1nn V1 C [22]. paccn aonean e V1 Me eT CnO>KHyfO 

epeMeHHy fO Kp V1 By fO, K O TOp a~ He MO>KeT 6 b lTb OXa ­

OaKTep V1 30 Ba Ha KaK V1M -n V160 O,qV1 HO'-lHbIM nap av e­
-pOM 6e3 C\IIn bHO rO y n p O L.L1 e H V1 ~ . 

E ~e 60nee CnO>Ke H npO L.1 e CC n p 0 V1 3B o nbH oro 

caccnaoneuna Mb IWL.1 . n 0 3TOMY npu OL.1e HKe pe­

:l aKc 3UV1 0 HHbIX xa paKTe p V1C TV1 K Y'1V1TbIBanV1 c av xa ­
oasrsp npouec c a paccnaon e una, a TaK>K e no ru -oe 
apelvlti pa c cn a 6n eHV1 ~ MbIWL.1. C 3TOVI ueru. io o n pe­

nensn acs CKOpOC Tb npouaeoru.uoro paccnaone ana 
(Cnp) MbIW L.1 . ,q n ~ OL1 e HK V1 c n p MbIW L1 p a CC'-IV1TbIBa­

11 0Cb OTHo w e HV1 e e ,qV1 H V1 L1 b l KO Bpe MeHV1 p a c cn a 6n e­

HVi51 (tp ) no cPo p My ne: c n p := 1/tp ( 1/c) . 

n Oc KOn b KY 0 6 L.L1 ee cPY HK L.1 V10 Ha n b Hoe COCTO~ H V1e 

MblWII B paBHoVi Mepe onpenenaerca CKOpOC Tb fO Ha­

p5l>K eHVlI1 , Ma KCVlManbH OVi CV1 noVi V1 CKOpOCTb fO p a c­

cna6neH\II51 , TO t:\n l1 ero pac-iera ncnonesoeanacs 
cyMMa COOTBeTcTByfOL.L1V1 X noxaaareneu. 

MeTOt:\ n onV1MV1 0rp a cPV1V1 nosaonaer Ta K>Ke n o­

nYY l-1T b 06beKTV1 BHY fO, Hat:\ e >KHYfO V1H c:P op MaL.1 Vi fO 

11 0 cj:JYHKL.1 Vl OHa n b HOM COC TO~ H \II \II L\H C , B'1 aCTH OCH1 

o xap a KTe p V1 CTV1 Ka x B03 6 yt:\V1TenbHbI X V1 TOP M0 3H bi X 

np0l..\e CCOB. EL.L1 8 B excnepaue -r raru.uux pao orax 
VIM Ce '1e HOBa , 1!1 . n . flaanoaa , A. A. YX TO MCKO ­

ro \i1 Vl X Y'-leHVlKO B 6bln o nOKa3aHO, '1TO B OCHO Be 

a6HTen b HOCTV1 KOp b l oon surnx nonvurapna n e >K\IIT 

B3aV1 Mo t:\e Vl CTB\IIe B He Vi n p OL.1eCCOB B036y>K,qe­

Hl<l ti l-1 TOpMO>K eH\II51, n p\ll'-l 8M rlp0L.1eCC TOpM O>Ke­

HViH y'1aCTByeT B 3 TO M B3aIl1 Mo,qe Vl CTBII1 \11 KaK Ot:\II1 H 

11 3 OCHOBHblX ueps-n,ix np OL.1 e CCOB. TaK\II e Ba>K Hb le 

a aHan Vl T\IIKO-CYlH Te T\II'-IeCKOVI ne srensuocrn «opu 

M\II HepBHOVI CVlCTe M b l 6b ln Vl nony'-leHbl K. M . Fv psan­
'-IeM [5], H. C . Jlenrecov [13] \II B.,q H e 6bln ll1L.1blH biM 

[14] 5bln o vc rauoaneuo, '1TO npu cnaooa ltI cpenueu 
\IIHTe HC \IIBHOCTVl pacnpaxwrens B p eM ~ peaK L1 lt1l11 , KaK 

np aanno , «ope-re y nuu co c na ooa HepBH oVi CIllCTe­

MOVI 111 ,qn VlHHe e y nuu C C lI1 n b HO VI uepsu oa CIllCTe Mo Vi . 

3 TOT cPaKT 3aTeM nonv-run non ra epxne-u-e 111 B t:\P Y­

rux II1ccne,qOBaHII1 51 X [ 1 0 ], nOK a3aB WVlX TaK>Ke, '-ITO 

n aT e HTHOe BpeM51 H an p 51 >K eH\II~ Mb IWL.1 nae r B0 3 MO>K ­

HOCTb Cy,q\llT b 0 6b lC TpO Te pa3B ltIT\II~ np ou e cc a B0 3­

6Y>K,qeHltI~: '-IeM oonsure pa3BVlBaeTC51 B0 3 6 Y>K,q eH\II e 

(.00 onpenen eua oro nperiena) \II '-IeM oon sure npu 
3TOM noasnu aerc a n a 6 \11nbHOCTb , TeM 6blCTpee B0 3 ­

H\IIKaeT OTBeTHa 51 peaKL1\11~. Bpe u a npocrou peaK L1 \11 lt1 

\IIMeeT C B~3b ltI C ,qpyrll1M\II T\IIn On OrVl'-l e CKVlMIll ocooe«­
H O CT~ MII1 L\H C - C n a 6111nbHOCTbfO , C n o,qBII1>KHOCT bfO 

B 0 3 6 Y>K,q eHII1~ (c 6 b lC TpOTO VI II1 C'-Ie 3H OB eHVl51 aro ro 
npOL1 e c c a ) 111 C n p e 0 6 n a ,qaHlll e M B036Y>Kt:\e H\II51 Ha t:\ 

TOp MO>KeH Vl e M KaK n o « BHe w He My " , Ta K \II n o « BHy ­

TpeHHeMy " oana ucy [1 0 , 15, 17 \II np.] . Jlare-m-oe 
Bpetv1~ paccnaon euns . xa paxr epuayioui ee paoory 
TOP M0 3 Hb iX peryrurpyourn x C\IICTe M , MeHb we y n\llL.1 

C npe06na,qaHltI eM T O p M O >K eH\II~ Ha,q B0 3 6 Y>K t:\eHltI e M 

[1 7 ] . no MH eH Vl fO E . n . I!1nb\llHa [1 0 ], 3 T\II \IICCne t:\OB a­

H \II ~ naior OC HOBa HltIe non arars . '-ITO pac cn atin eun e 
Ka K c:P YH KL1I11~ TOp MO>KeHII1I1 3aBII1C II1 T a T run on oru­
'-Ie C KII1 X o c 0 6 eHH OCTe Vl , xapaKTep ll13y fOL.L1 I11X He B0 3­

6y,qIl1M b le CIllC Te Mb l , a TOPM 0 3H b le . H e cny'-laVl HO, 

0'-1e BII1 t:\Ha , Vl TO, '1TO c re ne -u, nponaaoru.n oro pac ­

cna on euu s MbIWL1 , \11 3M ep51 eM a51 no CH\II>KeHltI fO \IIX TO­

uyca H\II>Ke YP OBH51 nOK0 51, oi.ma Bblwe y rui u C n p e ­

06nat:\aHltIeM TOp MO>Ke H\II51 no 060\llM B\II,qaM oana uca . 
0 6 0 6 L.L1 e H \IIe c ep ua 3 T\IIX \IICCne,qOBaH\IIVI , KaK non­
'-IepK\IIBaeT E . n . I!1nb ltlH [1 0 ], noasonser aaxruo-uir s, 
'-ITO c noc06 HOC Tb Hanpl1rarb \II paccn arin srs Mb lW L1 b l 

ca saaua C p a 3 Hbl Mill Tllln On Orll1'1e CKII1MII1 oc06eHHO­

C T ~ M II1 HepBH OVI c ncrewsr , O,qHII1 Vl3 KOTO p b lX xapaK­

Tepll1 3 yfOT B0 3 6 y >KAeHlll e ( II1 n ll1 B036y ,q ~TenbHYfO C\II­

creuy), a npy rue - TOp MO>KeH Vle (ltInVl TOPM 0 351L.L1 YfO 

C \IICTe MY) 

I!1 CXO,q~ \113 3 T \IIX n pe,qCTaBn eHltIVi ,qn~ OL.1eHK\II 

cPY HKL.1 \11 0 Ha n b Ho r o CO CT051H\II51 L\H C \IICnOnb30Ban C51 

psn BpeMeHHblX napaverpos . non v-raevstx ripu pac ­

W \IIcPPO BKe nOnll1M\II Orp a M M : 1 ) CKOpOC Tb ,qB\IIraTe n b­

HOVI peaK L.1 \11 111 Han p 51 >KeHII151 ; 2) CKOpOC Tb ,qBlI1raTen b­

HOVI p e aKL1I11Vl pa ccn aon ea ns : 3) CKO pOCTb p a 3BVlT II1 51 

COKp a ­

~ecT B » 

nonb3 Y­

rpanu­
\bic Tpa ~ 

Cl-1n b l, 

-e y '-lV1 ­

· a n p ~ ­

B3a V1 ­

eC KV1 X 

iO 3 Hb l 

ronossoro M03 r a I1 Bn eHII1~ , KaK nppanuaua» 111 KOH­

4eHTpa L.1 Vl~ B036y>K,qe HII1 I1, B 3 aIl1MHa~ 111 H,qy KL.1I11 11 , 

D\i1cj:J cj:J e p e HL1 \11 p OBa H\IIe pa 3t:\p a >K eHII1I~ . oopaaoaaane 
Vi yr ac a Hllle ycnoBHblX perpn exc os . He MoryT ocy­

UleCTBn ~ T b C~ 6 e3 y'-laCTII1 I1 npou ecca TOp MO>K eH V1 51 . 

V13BecTHo , YTO CKOpOCTb ,qBVlraTenbHOVI peaK­

UVl V1 I1Bn~eTC~ ,qOCT aTO'-lHO npOCTbIM, HO \IIHcPopM a­

TVl BHblM MeTo,qO M II1ccn e t:\OBa H\IIVI KOpKOBOVI HeVl p o­

,Q V1H a MVl KVl Vl OCHOB Hb lX HepBHblX npOL.1eCC OB [15 , 16 , 

18]. 
BnepBble ,qaHHble 0 B3aVlM OC B~ 3 111 Me >Kt:\y Bpe­

MeH8 M peaK L1 VlIl1 111 TlllnOnOrVly e CKII1 MII1 o c 0 6 eHH OCTI1­

111 cnna B03 6 y ,qIl1Ten b Horo n pouecca: 4) CKO pOCTb pas­
BltITII1~ Vl cuna TOp M0 3Horo np ouecca: 5) oana uc He p B­

HblX np0l..\e CCOB « TopMO>Ke HltIe-B036Y>K,qe HVl e,,; 6) 

06L.L1ee cPYHKl...\ ltIOHan b Hoe COC TO~ H lI1e L\HC, <orop oe 
paCCY Vl T b I B aeTc~ C y '-l8 TO M scex nepe-mcneuuerx 
Bbl w e napaMeTpoB 

I!1cnonb30BaH\II e MeTo,q a n On\llM\IIOrpacP\II Vl n o­

3BO n \llT 60nee 06beKTII1 BHO \11 3 Y'-l\llTb 3 aKo HoMep­

HOCT\II c nop T Vl BHOVI Opll1e HTa L.1 I11\11 , c:POpM \IIpOBa HVl 51 

CnOpT \IIBHOrO aMnny a 111 pa3 pa60TK Vl 3cPc:PeKTII1B HbIX 

MeTOAOB pa3BVlTII1 ~ II1H,qIl1BII1,qy anbHbl x oc06eHHocTeVi 

ABltIraTenbHbl X ,qe VlCT BII1 V1 Vln ll1 ltIHAII1BII1,q y an bH oro CTII1 ­

N101 • 2012 <;lHBapb IJanuary 
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ml CnOpn-1BHOW ,Qe 5'n e n b HOCTIII, or xoroporo B 3 Ha '-llll ­

TenbHo liI Me p e 3 a BIIICIIIT He r ons xo yc neun-ocr s asrcr v­
nneHIIIW c n o p TC Me HO B Ha cope BHOB aH III5'l X s u cur ero 
panra, HO III COCT 0 5'l H lll e IIIX 3,Q0 P OBb 5'l III cnopra suoe 

/lOnrOnen 1e, 'iTO R Bm~ eTCR O,aHOlit Vl3 H8Vl 6onee aK­
r yansuux III CnO>KH bI X rtpo onev cnopr a Bb lC W IIIX ):\0 ­

CTIII>Ke HIIIII1 [3, 7] 3TO CB5'l3a HO C Te M , '-lTO npoonev a 
ep OpMlllpO BaHIII5'l III p a 3BIIITIII5'l IIIH,QIIIBIII):\yanbHoro CTIII­

ns ,QBlllrare n b HOIll nesr eneuc crn OTHOCIIIT C51 K '-llll cny 

HalllM eHee 111 3 Y'-l8H HbIX III Ha lll 60n e 8 ,QIII CKYCCIIIOHHbI X . 
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M \I1 >+<e n p \l1 YVl HaM \I1 06b51c H51eTc 51 \11 HaJl \l1 Y\I1e p a su 

Human motor activity laying the baSIS of Ide and individ­C VlCTe MH b lX n pe,D,CTaBJle H VlIl1 Vl KOHwenW \l1111 06 ynpr 
ual development wi/hm adaptation and interaction with n e H VlVl ,D,BVl >+<eHVl51MVl . 

envtronmeru is a complicated combination of delicate vn p asn e -me wen eH anp aBneHHblM Vi ,D,S V1 >i 

coordinating relations in work of different organs and	 HVl51M\I1 - O,D,Ha \11 3 rnas -u,tx cPYH KW\l1 111 W8 HTp ai 

HOIl1 HepBH OIll C \I1CTeMb l (LjHC), Vl B TOII1 \I1Jl \l1 V1 Hbody systems. 
Me pe 60Jlb W\I1HC TBO c r p y xr y p M03ra y Ya CTBye T B The research was aimed at complex studies of elite 
0 p ,D,Vl HaW Vl OHHo lll ,D,e 51T8nbH OCT\I1 .ettnetes uSing physiological, biochemical, cardiological . 

O,D,Ha KO ,D,8TaJl\l1 MexaHVl 3M OB Mbl W 8 YHOro (peycnotoqicet, ergomelnc and biomecnemcel means 
Kp a ll.l 8 H\I171 Vl paCCJl a6Jl 8H\I151 e ll.le ,D, aJl8 KO H8 510Special attention was palo' to monitoring of functional 
K pa VlH8 He A OCT aTOYH O Vl 3 YY8 Hbi A \I1 HaM\I1Ka c oxpastatus of neuromuscular system and its oynetrucs In the 
T8JlbHbiX \11 penaxcaun ouu erx xapaxr epwcn-« Mb!l 

course of edeoteuon lO differenr environmental factors , 
npu CpOYHO Ill \11 ,D, OnrOBp8 MeHH OIll anarrr auan op

correlations of neuromuscular system with other body 
HVl3 Ma K cPVl 3\11 yeCK \I1 M Harpy 3 Ka M \11 A Py r\l1M a~ i 

systems and overall stUdy of its role In acute manifesta­
ToreHHblM cPaKTOpaM , a TaK>+< 8 Bn Vl71 HVl8 cPYHK l.\ ~ 

tions of body vital ectivity such as adaptation , exercise 
Ha JlbH OrO COCT051HVl51 Hep BH o-MbIW eYH OIll CVlCT81 

performance resistance to diseases and lniuries . (HMC) Ha npouecc u a n arr r a u un . OAHa \11 3 n pV1 Y 
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Ol CTaBa HIt1 S1 B 3 TOVi 06n a CTIt1, Be p OS1TH O, 6 b ln a CBS1 ­

3aHa iI1 C OTCyTcTBlt1 e M ,qOCTaTOY HO It1 HcPOPMaT lt1B Hb lX 

~l eTO ,o O B It1 CCne,qOBaH1I1Vi cPYHKL11110HanbH oro CO CTOS1­

~11 H HM C , n03 BOmH0i..l1It1X o,qH OBp eMeHH O 0L1eH It1Tb 

TaKI'le Ba>KHeVlWlt1e x a p a KTep lt1CT1I1 K1I1 , KaK CKOpOCTb 

COKpa Ill8 H1I1 51 , MaKC1I1ManbHa51 cnna 111 CKOpOCTb pac­

cna6n eHII1 S1 Mb IW I..1 , 

HaMIt1 B Te 'i eH lt1 e nrurreru.uoro BpeMeHIt1 n p OB O­

~Vln l1 C b KOMn neKCHble 1I1 ccne,qOBaH1I151 cnopTCMeH OB 

Bb I COKOI~ KBa n lt1cP lt1 Ka Ljlt1 1t1 C 1I1cnonb 30BaH It1 eM cPlI1 3 lt1 0 ­

norW, e CKII1 X, 61t10XIt1M1I1'ieCK1I1 X, «apnnon orw-recknx , 
I.CI-1 XOn Or lt1 'i e CK1I1 X , 3prOM eTp1l1 'ieCK1I1X, 6111 0MexaH1I1­

yeCKf1 X MeTOIJ,OB , 

Oc 0 60e 3 Ha 'i e H1I1e np1l1,qa BanOCb KO H Tpo n~ 

aa cPYHKI..1 1t1 0 Ha n b Hb iM COCT0 51 H 1I1 e M HMC 111 ero ,q1l1­

HaM I~ KO l!1 B npouecce an arrraunn K pa3nlt1'iHblM cPaK­

ropau cpenu , B3a1l1MOCB51351M HMC C ,qpy r1l1M lI1 CIt1­

CT8MaMIt1 opraH1I13Ma 111 sc ecroponuevy 1I1 3 yyeH1I1 1O 

ee conn B Ba>KH e Viw1I1x n p 0 51BneH1I1 51 X >K1t1 3H e,qe51T enb ­

H OCTI~ opraunau a , TaKIt1X KaK anarrra uns , pa60TO­

cnoco6 HOCTb , YCTOVl Y1I1 BOC Tb K 3 a60n e BaH 1I1 51 M 111 n o­

epe*,oe HIt1 51 M . 

Dm 1t13y'ieHIt151 MeXa HIt13MOB peryns unn 111 KO­

OO,!1HHaLjIt1 It1 npo uaaon s aux ,qB1I1 >K eH1I1Vl, KOHTp o n51 

3aCOKpaTIt1T e n b Hb lM 1II 1I1 penaKcaLjlt10 HHb lMIt1 xapaxre­
PflCH1Ka MIt1 ckeneruux MblWLj , cPYHKLj1l10HanbHbiM co­

CT051 Hvt 8M L\H C 111 H M C Ha M 1I1 1I1 c nonb30Ban C51 MeTO,q 

KOMnblOTep HOVl n on It1 M1I1 0rpacPlII lt1 , paa paoorau Hbl Vl 

IO. B, BbICO'iIt1HbIM [2] , KOTOpblVl npIt1M eH51nC51 npn 
O,nrOTOBKe cnoprcueuoe C60pHbiX KOMa H,q CCCP , 

POCCl1vt It1 nokaaan B b I C OKY~ It1 HcPo p MaT It1 BHOC Tb 

VI Ha,oe>K HOc Tb . 

MeTOIJ, n Onlll MIIIOrp a cP lII1II OC HOBaH Ha C 1I1 HX p OH­

H O~ rp a eplt1 'i e CKOVl peruc rpa uan 61t103 n e KTp lt1 'i e CKOVi 

aKH1BHOCTIt1 ( 3 n e KTp OM1I10 r pa MMb l - 3 M I) , C lt1n b l ( ,qIt1 ­

HaMorp a MMbl - )::\1), non epe-u-c a TBe p,qo CT III 1I1 n1l1 TO­

Hyca (rouycorpauu u - TI) paann-n-stx r p ynn MblW Lj 

npVl vtX np 0lt13BOnbHoM Ha np51>KeH1I1111 111 pa c cna6n e ­

HVlH B 1I1 30 MeTp 1llye CKOM pe>KIIIMe , B npou ecce paa­
pa6o TKIt1 , anpotiaua u 111 cO Be p we HcTBOBa HIt1 51 Me TO­

na oonsuroe 3Ha'ieH1I1e np nnaa an ocs nO BbI WeHIt1~ 

ero vtHepo p MaTIIIBH OCTlII, Ha,q e >KHOCT 1I1, TOYH OCT1I1 , 

Mo6i11n b HOCT It1 , yn pouie-uu o KOH CTp yKLjlt11t1 y CTp OVlCTB 

11 cnococo s pa curudipoa kn nOnlllM1I10rpaMM , a Ta K>Ke 

CHH >Ke H It1 ~ aar par Ha oo cnenosa awe. B nocn eriu eu 
sapaaure Me To ,qIt1K It1 paa paocrau a aBTOMaTIt13It1 p O­

eaHHa 51 CIt1CTeMa perucrpauan , paCWlt1cPP OB Klt1 , aua ­
0113a , CTa TIIICTlIIy e CKOVl 0 6pa60TK1II n On lll MIIIOrp a MM 

Ha oase coepeu euuoro nepcou ansuoro KOM n b ~Te­

pa. 
YCTaHoBKa ,qn 51 n On1ll M1II Orp a cP1I1 111 B Kn ~Y aeT 

B ce6 51 KOM n n eKT npnoopos. ,qaT'i It1 KOB 111 npucnoco­
6neHIt1 Vi : 1, Cneunaru. noe nOpTaTIt1BHOe pasoopuoe 
-xpecno» , n 03 BOn 51 ~i..l1ee 6 b lCTP O C03AaBaTb CTa H­

napru u e n OnO>KeHIt151 np u It1 CCn e,q OBaH1I1 51 X paanu-r­
HblX r p ynn MbIWLj , 2 . YClt1nlt1Ten b 6 1t1 0 n OTe HLjlt1 a nO B 

l'l TeH3 0 YClIIn 1l1Te n b , 3 . )::\aTYIII KIII: a ) TeH 3 0 A 1I1 Ha MOMe ­

r ps: ,qn 51 rpacP 1I1 'ie CKO Vl p eru c rp a u n a YC lt1nlt1Vi It1 It1X 1t1 3 ­

MeHe HIIIVi BO Bpe MeH III; 6 ) anekrpons: ,qn 51 perucr pa­
LjIt1It1 3MI, 

llpou enypa 1t1 3 Mepe H It1 Vi npenycuarpu eaer non ­

Ho e c ooruoneuue scex pe rna iVie H T 1I1pY~i..l1 I11 X Tp e 6 0 ­

BaH1I1Vl (MaKC1I1Manb HOe YClt1n1l1e , n OCT0 51 HCTBO ,qnlt1Hb l 

MblWLjbl It1 y rn a B cycraae , n OCT0 51H CTBO paCCT0 51 HlI151 

Me>K,qy L1eHTp OM cycr aaa 111 MeCTO lvl :~ pe nn e H III 51 T51rlll , 

1I1,q Yi..l1eVi K ,qIt1HaMOMeTpy ) , n plt1H 51 Tb iX B cP1I13 1t10nO rlt1l11 

r pyna [11]. O ,qHaKo B 3TO Vl MeTo,qIt1Ke He ronsko C03 ­

,qa~ TC51 He 0 6 x o,qIll Mbl e ycn o B1I1 51 ,qn51 p a 6 0Tb i MblW Lj 

B 1I1 30MeTplt1'ieCKOM p e>K1I1Me, HO It1 0 6 e Cn e 'i It1 Ba e TC51 

It1 X c n o KoVi Ho e, p accn a6neHHoe COC T051H1I1e n e p e,q 

Ha'i an OM 111 B KOHL1e paooru, YTO o c06e HHO Ba >KHO 

npn TeCT1I1p OBaHIt11t1 CKO pOC TIt1 Ha n p 51 >K eH1I1 51 It1 CKOpO­

CT It1 pa ccnaon euna Mb IW Lj. 

V1 30MeTp1l1yeCKIIIVi pe>K IIIM paoor si MbIW L1 npa Te ­

CT1I1pOBaH1I1111 Bbl6paH, C o,q HoVi CTOp OHbl, 1t1 3 -3a CBO­

e Vi Cp a BHIt1 Ten b HO He60n bW oVi 3H e p r oe MKOCTIt1 [9J, 
n erKo Vi Mo,qe n 111 pye uocrn, a cnenoaa reru.ao . 111 60 ­

nee TOYH OVi BOCnp01t1 3Bo,qIt1M OC TIII, a C ,qpyroVi CTOpO­

Hbl - KaK O,qIt1 H 1t1 3 Halt160n e e 'i a CTO B C T pe'i a~i..l1 It1X C51 

B C n Op TIIIBHO Vi 111 Tp y ,qOBOVi ,qemenbH OCTIII, no MHe­

H1I1~ A. X a 66 a p ,qa [24J 1t1 3 0MeTp1l1'ie CK Oe Ha np51>Ke­

Hlt1 e MblW Lj 51 Bn 51eTC51 nep e MeHH o Vl TO'iKOVi ruo ooro 
cPa 3111 'ieCKoro ,qB It1 >K eH It1 51 . 

Bo BpeM51 Te CT1I1 p OB a H1I1 51 OT ncnsrryevoro r peoy­
eTC51 COB e pW1I1Tb Ma KCIIIM a nbHO 6 bl cT poe It1 Clt1nb HOe 

«paarnoaune» HOr lt1 B KoneHHOM cy cr ase np n B Kn ~­

y e H1I1111 C1I1 rH ana, uapauinaars ycnnu e 1I1c cn e,qye Mo Vi 

MblWLjbl no Ma Kc lt1MyMa BO Bp eM51 ,qeViCTB1I151 cu ruana 
It1 Ma KCIt1ManbHO 6 b lCTpO pa ccnaonn, p a 6 0TaBw1IIe 

Mbl WLjbl acneri aa np expauieunev cnru ana 
Tecrupyrouiee ,qB 1I1 >K e Hlt1 e, He CM OTp51 Ha one­

MeHTap HO CT b, oonanaer BCeMIII o c 0 6eHHocT51MIII , 

n p 1l1 c Yi..l1 111 M1I1 np01l13BOnbHbiM ,qB1I1>KeH1I151M, ,qn51 KOTO­

pblX xap axr ep -ro Y'i a CTlIIe UH C B pervn sunn It1 -rann­
Ylt1 e Cn O>KHb IX np1l1YIt1HHO- cn e,q cTBeHHbl x OTH OW eHIII Vi 

B npOTeKaH1II1I1 ornerisu t,r x npOLjeCC OB, OpraH 1I1 3 a­

LjIt1 51 KOTOpblX 111 oo ycn osnn aaer ,qBIt1 >KeHlt1 e . BHew ­

H1I1Vi c ar -ran , BOC rl plt1H It1 Ma e Mbl Vi cOO T B e TC TB Y~i..l1 I11M vl 

aHan1l1 33TOpaM1I1 , nocrvnae r B U HC , 3aTe M KOM a HlJ,a 

1t13 He e Bbl 3blB aeT aKT It1 B a Lj It1~ MbIWLj , YTO n p o 51 Bn51­

e TC51 B B0 3H 1I1 KH OBeH1I1 111 611103n eKTp 1ll y eCKOVi aKTIIIB­

HOCTIII lI1 pa3B1I1T1I1111 MblWeYHO rO COKpai..l1 e HIII51 , B pe­

synsrare nocnenu ero pa3 BIIIBaeT C51 Han p 51 >KeHlt1e 

MblW eYHOVi TKa Hlt1 , enekyui ee aa c060Vi 1II 3M e He HlI1 e 

y n p y ro - B513 K1I1 X CBoVicTB 1I1n1l1 nonepe-u-oa TBe plJ,OCTIII 

(rouyc a) MblWLjIt1 p a 3BIt1TIt1e YC lt1 n lt1 51 n p OLjeCCbl , npo­

It1 CXOIJ,51i..l1lt1 e B MblWLj e aa c -rer aKT It1 Ba L11t1 111 paanu-r­
Hbl X peuerrrop os. MOlJ,enlllpYIOT acPcPepe HTH blVl no­

TOK , IIIIJ,Y i..l1 It1Vi C nepn rpepnn (O T Mb lW Lj 111 cyxO>K lt1 nIt1Vl) 

B c e r Me HTa p Hb l Vi an napar He p BH o Vi CIIICTeM b l, YTO 

Bbl 3bl Ba e T , B C BO~ o-repezis. 1I1 3MeH eH1IIe (xoppe«­
LjIll ~ ) HepBHbl X nOC bln OK K coxpauia iouienca Mb lW Lje 

H e MeHee CnO>K Hb l It1 It1HTIt1MHb le MeXa HIt13M b i npoL1e c ­

c a nponaacns noro pa ccnaoneuua MbIWLj , «crop sre 
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Pacurarppoe xa nOflHMHOrpaMM . Pa CWV1cP­

pO SKa n On V1MV10,paMM ( CM . PV1CYHOK ) n03B OnR 8T 

YYV1 Tb IBaTb Cn 8 A YIOl1.1 V1 8 nap au erpsr 1. nBH 3 - ria­
TeHTH0 8 Bp8MR Hanps:l >t<8HV1s:l n o 3 M I . PaCCYV1Tbl­

s a 8 TCR OT ua-iana CV1IHana K Hanps:l >t<8HV11O MblWLj 

(cr apr ) AO ua-ra.r a nOs:lBn 8HV1s:l nepastx OCLjV1nns:lLjV1G1 

Ha 3 M I ( TO YKa 1); 2. nBHiJ, - naT8HTH 0 8 Bp 8 Ms:l Ha­

nps:l >t<8HV1s:l no ,01 . V1 3M8ps:l8T Cs:l OT Hayan a C V1 , Ha n a 

K Hanp s:l >t<8HV1 1O MblW Lj (c r apr) iJ,0 ua-iana nO Ab8Ma 

KP V1 BO G1 ,01 (T OYKa 3); 3 . CniJ, - CKPbITblG1 n 8pV1 0iJ, 

COK pa l1.18 H V1 s:l, V1nV1 Bp 8 Ms:l 3 n8KTpo M8X a H V1 Y8 CKo G1 

nep ena-m. O TCY V1 Tb IBa8TCs:l OT MOM8HTa nosaneuns 
3MI AO ua -ian a norn.eua ,01 ( OT TOYKV1 1 iJ,0 TOY KV1 

3); 4 . FnV1K - B8nW1V1Ha 6 b ICTp O'O , H8np8pblBHO Ha­

paCTa lOl1.18 'O YC V1 n V1 s:l OT 0 ( TOYK a 3) iJ,0 B8pWV1Hbl 

n 8pBoIO « n V1 Ka » Ha ,01 (TOY Ka 4). V1 3M8P s:l 8TCs:l Ka K 

aMnnV1TYAa norn.eva ,01 ; 5 . tnV1K - Bp 8 Ms:l uapacra­
HV1s:l YC V1 n V1 s:l OT 0 iJ,0 F n V1K (OT TOYKV1 3 iJ,0 TOYKV1 4); 
6 . Fm - MaKC V1Man b Has:l npowaaonsu as C V1 n a - MnC 

(T OYK a 5). Onpeneriserca no B8n V1 YV1 H8 Ha V1 60nb­

w 8G1 a Mn m nYA b l oTKnoH8HV1G1 Kp V1BOG1 ,01 OT Hyn8B oG1 

n V1 H V1 V1 ; 7. t m - BP 8Ms:l AO CTV1 >t<8HV1s:l Mn C ( OT TOY KV1 

3 AO TOY KV1 5); 8 . nBPA - naT8HTH0 8 Bp 8M s:l p a c cn a­

6 n 8 HV1 s:l n o ,01. O TC YV1 Tb IBa8TC s:l OT MO M8 HTa Bbl Kn lO­

Y8HV1s:l CV1,Hana (Crori ) iJ,0 ua-rana p ac cna 6n 8HV1s:l ­

CHV1>t< 8 HV1 s:l ,01 (TOY Ka 6) ; 9 . F p - B8nV1YV1Ha yCV1nV1s:l, 

p a3BV1Ba8 Mo , o Mb IW Lj8 G1 B MOM8 HT Hay an a p a c cn a­

6 n 8H V1 s:l (TOY Ka 6); 10 . tp - Bp8M s:l paccna oneuus. 
B T8Y8HV18 KOTOp OIO npOV1CxOiJ,V1T CHV1>t< 8HV18 uanp s­
>t<8HV1 s:l Mb lWLj OT F p iJ,0 0, T. 8 . iJ,0 V1C XOAHOIO ypoeus 
(OT TOYKV1 6 A O TOY KV1 7) . 

MH O,V18 iJ,BV1>t<8HV1s:l , BbinonH R8Mbl8 C MaKCV1Manb­

HOG1 CKOp OCTb lO, TP 86YlOT npV1no>t<8HV1s:l 3HaYV1T8nbHbIX 

YC V1 n V1 G1 sa KOpOTK08 Bp 8 Ms:l 3 cPcP8KTV1 BHOCTb TaKV1X 

AB V1 >t<8HV1G1 CYl1.18CTB8HHO 3 a BV1C V1 T OT CKO p OCTV1 CO­

Kp al1.18HV1s:l (H anps:l>t<8HV1s:l), C V1 n b l V1 CKOp OCTV1 p a c cn a ­

6n8HV1s:l MblWLj B MHOIOYV1Cn 8HHbIX V1ccn8A OBaHV1s:lX 

0A V1 HOYHb IX MblW8YHbi X COKp al1.18HV1G1 (O C) , asmon­
H8 HHbiX Ha or ne ru.nsrx MblW8YHbi X son okuax [20 , 23, 
25 V1 A P .] , y CTa Ho Bn8Ho , YTO CKOpOCTb OC , V1 3M 8ps:l 8­

Mas:l Bp8M8H 8M OT cr nvyna AO MOM8HTa n on ypac cn a ­

6n8HV1 s:l , 3 a BV1 CV1 T OT Ko n V1Y 8CTBa n o cn8AoBaT8nbH o 
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06Ujt1M Bt1J1 t1 CXe Ma aBTOMa TWle CKOM p aCWWIJPOBKt1 

n 0 f7t1Mt10rpa MMbl -te rup ex rneeoa MblW Libl 6eJlpa 

HOIO BOn OKHa , AT CD - a3HoG1 a KTV1B HOCTV1 a KTOMV103V1H nps:l>t< 

A T CD-a3Ho G1 aKTV1 BHOCTV1 p 8TV1 KynYMa , a TaK>t<8 OT B KaM , 

M8HV1, B T8Y 8HV18 KOTOpOIO B capxonnaaue B 06n: ( 
CTV1 MV1 0cPV1 6pV1nn nOiJ,A8p>t<V1Ba 8TCR uannoporoa ccne 
KOHLj8 HTpaLjV1 s:l V10HOB Ca++, YTO, B CBOIO O Y8peD ~ HblX 

onpenenserca 06b8MOM capKOn na3MaT V1 Y8CKOrO p: OU8 

TV1KynyM a V1 MOl1.1HO CTblO KanbLjVl8BO r O uaco ca [8, '. 3 Y8 H 

21, 26 ]. npW-j8M CKOp OCTb Hanps:l>t<8HV1s:l MblW8YHOi c n a 6 

Bon OKHa H8 nV1MV1TVlp Y8TCs:l HV1 AV1cPcPY3V1 8 G1 V1 0H: TeH3 

Ca' :'. HV1 CKO p OCTblO Bbl 6po c a Ca" V1 3 KOHLj8Bbi X uuan 
CT8pH , TaK KaK nOCn8iJ,HV1G1 np OLj8 CC V1iJ,8T OY8Hb 6 ~ ns:lUI~ 

CTpO InaBHblM cPa KToPOM , nV1MV1TV1py lOl1.1V1M CKOpOC' Ta Hy l 

OAV1HOYHOIO LjVlKna COKpa l1.18 H V1 8-p accna6n8 H V18 , ~ , 068e 

nser ca CKOp OCTb C8 KB8 CTpa LjV1V1 KanbLjV1R , BnV1s:lIO lJ.1 -racr 
Ha CKOpOCTb paccn aoneuna MblWLj Vl T8 CH O CBR3a' D>+< . f 
Has:l co CT8 n8Hb IO pa3BV1TV1s:l c a p KOn n a 3 MaT V1 Y8CKO' S P 8 

p8TV1Ky n yM a . M OPcP0nO,VlY8 CKV18 V1 Ccn8iJ,OB aHV1 R nc; paxr 
TB8p>t<iJ,a IOT CY l1.18CTS8 HHb I8 OTnVl YV1 s:l B CTp08HV1 1i1 ca r pov 
Konna3M aTIi1Y8C KOIO p 8TIi1Kyn YMa M8 >t<AY 6blCTpbll 

Vl M8iJ,n8HHbIMVl MbIWLjaMIi1. TaKIi1M 0 6 pa3 0 M, yxopo- p acc
 

HV1 8 Bp8M8HVl OAVlHOYHOIO MblW8YH OIO COKpal1.18H~ r f la l<
 

T. 8 . nOBblW8HIi18 CKOp OCTVl Hanps:l>t<8HV1s:l1i1 paccn aore 
HIi1s:l MO>t<8T iJ,OCTIi1,aTb Cs:l n YT8 M YB8nIi1Y8HIi1s:l 0 6bel, : 

3aHV1Ma8MOIO cap KOnna3MaTIi1 Y8 CKIi1M p 8 TV1 Kyn y Mc1 

aa CY8T CHIi1>t<8HVls:l 0 6 b 8Ma , npV1XOAs:ll1.18'OCs:l Ha cof 
CTB8 HHO COK paTIi1T8 nbHb lG1 annapar Mli1ocPli16plJln: noes 
Cn8ACTBIi18M n OBbIW8HIi1s:l 6b ICTp OiJ,8 G1CTBIi1s:l MOiKE Hv l s:l ( 

6blTb naiJ, 8H1i18 YA 8 n b Ho G1 C li1n b l MblW 8YHbiX Bon OKO ~ 

«oropas onpenenssrcs n On8 p 8YHbiM C8 Y8HV18 M BX, MblW 

iJ,s:ll1.1Ii1X B Ii1 X COC TaB MIi1ocPIi1 6pli1nn [6] . B Ii1 CCn8iJ,OBi nos» 
HIi1 s:lX, BbinonH8HHbiX Ha nIOAs:lX [19] , 06Hapy>t<8 Ha nQ cnar 
n o>t<Ii1T8nbHas:l KOpP8ns:lLjIi1s:l M8>t<iJ,y 1i1 30M 8TPIi1Y8 C ~ CYM~ 

YCV1 n Ii1 8 M V1 nn 0l1.1aAblO n On 8p8YH OIO C8Y8HV1R Mbl W 

Ilpoueccs : nponaaoneuorc O,J:1 V1 HO YHO , O Han~ ' n yyv 

>t<8HV1s:l-p a ccna6n8HV1s:l MblWLj lOp a 3AO cnoxuee. n: ~ 0 

MV1MO n8p 8YVl Cn8HHbix BblW 8 cPaKTop OB V1 X CKOpOC- 0 ;<3 

onpenenserca KOn V1 Y8CTBO M 6blCTP b lX V1 M 8iJ,n8H H ~ np or 
,OE B COC TaB8 MbI W Lj, cPYH KLjV10HanbHbIM COCTOR I VI M 
8M BbI CWV1X pervnaropusix C V1C T8 M V1 C8 ' M8 HTap Hor , 0 v 
anriapara H8PBH 0G1 CV1 CT8 Mb l, cynpacruinansuew iJ,8s:l1 

V1 a cPcP8 p8HTHb lM V1 BnV1s:lH V1 s:lMV1 Ha an bcP aM OTOHei saa. 
POHbl V1 T . iJ,. , c nO>t<H08 B3 aV1 MOiJ,8G1 CTBV18 KOTOp l> HVl5'l 

V1 npVl BOA VlT K cP0pMV1p OB aHV11O CB 0806pa3H o i/1 1'111 Hvl5'l 

«pocrpyxrypu OiJ,V1 HOYHb IX npon aeoru.ustx iJ,Bli1 iKS 1'1 3 ( 

HV1G1 , o n V1caHHoill BbIW8. B a 
,On s:l KOnV1Y8 CTB 8HHoG1 OLj8 HK V1 CKOpOCTVl COKpc ron: 

l1.1 8HV1s:l , V1nV1 TaK Ha3blB a 8MbiX « B3 p b IBHb IX KaY8CTE 

MbIWL1 , B c n o p T V1 BHo G1 npaKTV1K8 0 6blYHO ncnonss, 
IOTCs:l pa3nV1YH bl8 paC Y8THb l8 n OKa3aT8nV1 : 'pa.Q ~ 

8 HT c nnsr, ,paAV18HT MaKCV1ManbHoG1 CVln b l, 6 b lCTpa: 

C V1 n a , B3p blBHaR C V1 n a , ,p aiJ,V1 8HT B3 P b IBH0 G1 Clt1n, 

V1Mnynbc C V1 n b l [1 , 4 , 11 V1 np.] L\V1V 

B OTn V1 YV18 OT 3 TV1X c nocotios paCY8Ta, H8 yy, TV1 B 

TbI BalOl1.1V1 X MV1 Kp OCTpy KTy p y n p on aaoru.uoro uanp A V1 ~ 

>t<8HV1s:l MbIWL1 , a Cn8iJ,OBaT8n b Ho , V1 c no>t< Hb l8 B3a!: 18] 
MO OTH OW 8HV1R ueurpane.ustx V1 n8pVlcP 8pV1Y8C K ~ 

Bn V1s:lH V1i1l, 10. B. BbI COYV1HbIM [2] 6 b ln Vl pa apaoorau M81
{!!. F 
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HOBbie M8T OA bi p ac-rera CKOpOC TiI1 cOKp a Uj8 HiI1r1 ( i-ra ­

pfi/KeHiII51 ) MbI WLJ, n o 06b8KTiI1B HbiM xapaxrepucru ­
~aM . orp axcaiouin v MiI1 KpOCTpyKTypy A BiI1 >K8H iI1 V1. 

Oc060 Ba>KH08 3 Ha'-l8 HiI18 iI1M8n Bbl60p Ha il1­

6 nee sepuoro cn ocooa 0 l..1 8 HKiI1 p8n aKCa l..1 i110 H­

HblX xapa KT8 p il1 CTiI1 K Mb IW l..1 , ,D,n rl Kom..,Lf8CTB8 HH0V1 

oueHKiII CKOpO CTiI1 pa ccna one -u-s 0 6b lLfHO iI1 Cnon b ­

3 ~'e Tc 51 He CKonbKO cnocooos : 1 ) Bp8MrI n ony p a c ­

cna6n8 HillrI ; 2) Ma KCiI1 Ma nb HblV1 HaKn OH n aA8HiI1r1 

T8H30 rp a MMbl ; 3) CKOpOCTb nOCTOrl HHOV1 3Kc nO H8 H­

u~an bH o ~ yaCTiI1 T8H 3 0 r p a MMb l; 4) Lfa CTOTa CTiI1MY­

nfll.1V1W, H8 0 6 x OA iI1M a ri Anrl nonYLf8 HiI1r1 cnnruoro T8 ­

rasyca, noc xoru.xy 6blCTP08 paccnanneaue An51 

o6eCne y e HiI1 r1 Cn il1 THO CTiI1 Tp8 6y8T 6 0n 88 BbIC OKOV1 

' aCTOTbl. O A HaKo , KaK c npaeennueo n OA Y8 p KiI1Ba 8T 

~ IK Ilt1n n il1C [22], pa ccna tine uue iI1M 8 8T Cn O>KHy fO 

3peMeHHy fO kp nayro , koropas H8 MO>K8T 6 b lTb oxa­
03KTep lt1 3 0 Ba Ha Ka KiI1M -nil16 0 0AiI1HOYH bIM nap aue ­
TpOM 683 CiI1nb HO rO y n p OUj8 HiI1 r1 . 

E ~8 60n88 CnO>K8 H n p 0l..18CC n p 0il13B On bH oro 

paccnaoneuns MbI WLJ, n 0 3 TOMY npu 0l..18HK8 p8­

n3KCa l\ It1 0 HHb iX x a p a KT8 p il1 CT iI1 K YLfil1 TblBan iI1 caM xa­
paxrep npo uecca pa ccnaonenna. a Ta K>K 8 nonuoe 
SpeMrI paccnaonc -u-a Mb IWl..1 . C 3T0V1 uens -o onpe­
118mUl a Cb CKOpO CTb np o wasoru.u oro paccnaone uns 
(Cnp) Mb IW l..1 . ,D,m Ol..1eHK iI1 c np MbIW l..1 pacc-mr srea­
/lOGb OTHOW 8 HV18 8AViHiI1l..1bl KO BP 8M8HiI1 paccn aone ­
HVi fi (t p ) n o diopvyne : c n p = 1/t p ( 1/c) , 

n OCKo nbKY 0 6 Uj8 8 cPY HK l..1i11 0 Han b H08 COC T0>1 HiI18 

usuuu B paB HoV1 M8p8 onpenensercs CKOpOCTbfO Ha ­

np>1 /K8 HiI1 >1 , MaKCiI1Man b HO~ ciI1n oV1 iI1 CKOpOC TbfO pac­
, cna6n e HiI1 51 , TO An rl 8ro p a CY8Ta nc non saoeanacs 

cyMMa COOTB8TCTBYIO Uj il1 X nOKa3ar8n8V1 , 

MeTOA n On ViMiI1 0rp a cPiI1 i11 n03B on 51 8T Ta K>K8 n o­

/lYYWTb 06b8KTiI1 BHyfO , HaA8 >KHYfO iI1H e:popMaLJ,iI1 fO 

VI 0 epYHKl..1i11 0 Han b HOM COC TO>1 HiI1 i11 WH C , B LfaC THOC TIt1 

o xap a KT8 p il1 CT iI1 Ka X B03 6 YA iI1T8nbHbiX iI1 TOP M0 3Hbi X 

npOU8 CCOB. EUj8 B 3 KCn8 p il1M8H Tan bHbi X paocrax 
~ . M . CeLf8HOBa, 111 . n. [la enoea , A. A. Y XTOMCKO ­

10 VI iI1 X YLf8 HiI1KOB 6 b lno n OKa3 aHO , LfTO B OCH OB 8 

cem 8n b HOCT iI1 kops: 60n b WiI1X non yurapna n8>KiI1T 

83a~1 MOA8 V1 CTB iI1 8 B H8~ np0l..18CCOB B036Y>KA8­

HV1 >1 iI1 TOp MO>K 8H iI1 >1 , npil1Y8M np0l..18CC TOp MO>K8­

101 >1 YLfa CTBY 8 T B 3TO M B3ail1MOA8V1CTBiI1i11 KaK OAiI1H 

113 OCHOB Hb lX H8P BHbiX np 0l..18C COB. Ta KiI18 Ba>KHb1 8 

s aHan il1 TiI1KO-CiI1HT8 TiI1 Lf8CK0V1 A 8 r1T8nbH OcTiI1 KOpbl 

roncsuoro M03ra >1Bn 8 HiI1 51 , Ka K iI1 pp a AiI1al..1i1151 iI1 KOH­

ueHTp a l\ iI1 r1 B036y >KA8 HiI1r1, B3 a il1 MH a ri iI1 HAYK l..1i11r1 , 

ll V1cj:J epe p 8 Hl..1 i11 p o Ba HiI1 8 pa3Apa>K8 HiI1 V1, 0 6pa30BaHiI18 

11 yracauue ycnoaaux p8e:pn8KCOB, H8 MoryT ocy­

ll.leCTBn 51 Tb c 51 68 3 YLfacTiI151 np0 l..18CCa TOp M O>K8H iI151 , 

li13B8CTHO , LfTO CK OpOCTb ABiI1rar8nbH0V1 p8aK ­

LjV1 1t1 >1 Bn 51 8 TC 51 nocraro-u-o npocTblM , HO iI1HcPopMa ­

H1BHbiM M8TOA OM iI1C Cn8AOB a HiI1V1 KOpKO BOV1 H8 V1P O­

AWHa MiI1 KiI1 iI1 OC HOB HblX He p BH bl x np0l..18CCOB [1 5 , 1 6 , 

18]. 
Bnep sure AaHHb ie 0 B3ail1MOCB513i11 M8>K AY Bp8 ­

MeH8 M p8aKl..1 i11 i11 iI1 TiI1nonOril1 Lf8C KiI1MiI1 OC068 HHOC T51 ­
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MiI1 H8 P BH 0 V1 CiI1CT8Mb i 6b lnil1 n o n YY8H bi K . M . r YP 8B iI1­

Y8M [5 ] , H . C . n8 V1 T8C OM [1 3 ] iI1 B ,,D,. H86blnil1l..1blHbl M 

[ 14] . 5b ln o yC TaHo Bn8Ho, YTO npu cn a60V1 iI1 CP8AH8 Vt 

iI1 HT8HCiI1BHO CTiI1 p a3Apa>KiI1T8n51 Bp8M>1 p8 aK l..1i11i11 , KaK 

np asnn o, KOp OLf8 y nnu c o c na60V1 H8P BH 0 V1 CiI1CT8­

MO(:1 iI1 An il1HH8 8 y nnu C CiI1nbHo(:1 H8PBH0(:1 CiI1CTeMoV1. 

3TOT cPa KT 3 aT8 M nony-u-n nOAT B8p>K,q8H iI1 8 iI1 B A P Y­

rux iI1 CCn 8AOBaHiI1 r1 X [1 0], n OKa 3 aBW iI1 X Ta K>K8 , LfTO 

nar8HTH 08 Bp 8M >1 Han p51>K 8HiI151 Mb IW l..1 naer B0 3MO>K ­

HOCTb Cy,qil1Tb 0 6blCTPOT8 pa3B iI1 TiI1r1 n p 0l..18 CCa B0 3 ­

6 Y>K,q8 HiI1 51 : Lf8M ooru. uie p a 3BiI1B a8TC>1 B0 3 6Y>K,q8HiI18 

(no onpeneneuuoro npenena) iI1 Lf8M ooru.uie npn 
3TOM n OBb IW a 8 TC>1 na6i11nb HOCTb , T8 M 6 b lCTp 8 8 B0 3 ­

H iI1 Ka 8 T OTB8 THa 51 p8aKl..1i1151. BP8M51 npocrou p8aKl..1i11i11 

iI1M88T CB513b iI1 C APyril1MiI1 TiI1nOn Oril1Lf8CKiI1MiI1 OC068H ­

HOCT51M iI1 WH C - C n a 6i11nbH OC Tb fO, C no,qBiI1>K HOCTbfO 

B0 3 6 Y>KA8HiI1 r1 (c 6bICTpOT0V1 iI1 CLf8 3H OB 8H iI1 >1 aroro 
npoue cca) iI1 C np80 6na,qaHiI18M B0 36Y>K,q8H iI151 nan 
TOP MO>K8H iI1 8 M KaK n o « BH8 W H8 MY " , Ta K iI1 n o « BHY­

TP 8HH 8 MY» oana ucy [10 , 15, 1 7 iI1 np .] . naT8HTH 08 

BP 8 MrI paccnaone uns . xapaxr epnayroui ee paoor y 
TOP M0 3H bi X pervnwpyio urn x C iI1 CT8 M, M8H bW 8 Y ruiu 
C np806na,qaHiI18M TOP MO>K8H iI1 51 Ha ,q B0 3 6 Y>K,q8H iI1 8 M 

[1 7] , n o MH8 HiI1fO E . n . l!1nbil1Ha [10 ], 3 TiI1 iI1CCn8 AOBa ­

HiI1 51 ,qa IOT OC HOBa HiI18 noriarars. LfTO paccnaoneaue 
KaK cPy HKLJ, iI151 TOP MO>K 8H iI1 51 3aBiI1CiI1T OT r nncnor u­
Lf8 CKiI1X OC06 8 HHO CT8V1, xap ax repwayioumx H8 B03 ­

6YAiI1Mb l8 CiI1CTeM b l, a TOp M0 3HbI 8 . H e c n yyaV1 HO , 

OLf8BiI1,qHO , iI1 TO , LfTO CT8 n8 Hb np o waaoru.u o ro pac ­

c na6n8HVI51 Mb IW l..1, iI1 3 M8p518Ma 51 n o CHiI1>K8HiI1fO iI1 X TO­

uyca H iI1 >K8 YP OB H51 n OK051, 6bln a BblW8 y nil1l..1 C ripe­
06naAaHiI18M TOPMO>K8HiI1r1 n o 060 il1 M BiI1,qaM oana uca. 
0606Uj8HiI18 C8Pil1V1 3TiI1X iI1CCn8AO Ba HiI1V1, Ka K non­
Lf8pKVi Ba8T E . n l!1nbil1H [ 1 0], n03Bom8T aaxruo-urn. . 
LfTO c nocoouocrs uanparars iI1 paccnaonsrs MblWl..1b l 

CB51 3aH a C p a3 Hb lMiI1 T iI1nOnO ril1Lf8CKiI1 MiI1 OC068HHO ­

CT51M!I1 H8 PBH0V1 CiI1CT8Mbl , OA HiI1 iI1 3 KOTOpbl X xapax­
T8 Pil13 YIOT B036Y>K,q 8HiI18 ( iI1 nil1 B036y,qil1T8nbHY fO CiI1 ­

CT8MY) , a APyr il18 - TOP MO>K8HiI1 8 ( iI1 nil1 TOp M0 3 51Ujy fO 

CiI1 CT8 MY)· 

l!1c xo,qrl iI1 3 3 T iI1X n p 8,q cTaBn 8HiI1 V1 An51 0 l..18 HKiI1 

cPYHKl..1i11O Hanb Ho ro COC T051H iI151 WH C iI1Cnon b 3 0Ban C51 

P51,q Bp 8 M8 HHbiX napauerpos . nony-r aeusix ripn pac­

WiI1cPPOBK8 nonil1MiI10rpaMM : 1 ) CKOpOCTb ABiI1rar8nb ­

HOll1 P 8 a Kl..1 i11 i11 Ha n p 51 >K8 H iI1 r1 ; 2) CKOpOCTb nanrar ens­
HO V1 p8aK l..1i11i11 paccnaoneaua: 3) CKOpOCTb pa3BiI1 TiI1 51 

iI1 cuna B0 36y,qil1 T8n b Ho r o n p0l..18 CC a ; 4) CKOpOCTb pas­
B\IlTiI1r1 iI1 c una TOp M0 3H oro n p 0l..18 CCa ; 5) oanauc H8 p B­

Hbl X n p0l..18 CCOB «T OPM O>K8HiI18-B0 36Y>K,q8H iI18» ; 6) 

06Uj8e cPYHK l..1i110 Han b H08 COCTOrl H\Il8 WH C , KOTOp08 

pacc-urrua ae rca C YLf8 TO M BC8 X ne pe-mcneu- n-rx 
BblW8 n a p a M8Tp oB . 

l-lcnon saoaaune M8TOAa Il Onil1M iI10r p acPiI1 i11 no­

3BOnil1T 60n88 06b8KTiI1BHO iI13YLfil1Tb 3aKoHoM8p­

HOC T\Il CnOpTiI1BHOll1 Opil18 HTal..1i11i11 , cP0pM iI1pOBaHiI1>1 

CnO p TiI1BHOrO aunnya iI1 pa3pa60TKiI1 3cPcP8KTiI1B Hb iX 

M8TOAOB pa3B\IlT\Ilri iI1 HA iI1 B\IlA yafl b Hbl x OC068 HHOCT8111 

nsurareru.u ux ,q8 V1 CT BiI1 V1 iI1 n il1 iI1H,qil1BiI1,qy a nb Ho ro CTiI1­



II • • .­
n5'l CnOp TV1 BHOtli ,D,e 5'l Te n bH OCTV1 , OT KOTOpO rO B 3 HayV1­

Te n b HOtli Me p e 3aBV1CV1 T He r o n s x o y c n e umo crs Bb ICTy ­

nneHV1t11 cnopTCMeHOB Ha cope BHOBa HV15'lX e s ic ur e r o 

p ai- ra , HO Vl COCT05'l HVle Vl X 3,D,OPOBb5'l Vl cnoprws uoe 

,D,OnrOn eTV1 e , L-ITO 5'l Bn5'leTC5'l O,D, HOtli Vl3 Ha V16 0 n e e ax­

ryans uu x V1 Cn O>KHbIX npoonev c nopra Bb ICW V1 X .0.0­

CT Vl>Ke H V1t11 [3, 7] . 3TO CB5'l3a HO C TeM , L-ITO n p o o n e v a 

cj:)Op MV1pOBa H V1 5'l V1 p a 3 B V1 TV1 5'l V1 H,D, V1BV1 ,D,yan b Horo CTV1­

n5'l ,D, BV1raTen b HOtli ,D,e5'lTenb HOCTV1 OTHOCV1TC5'l K YVlcn y 

Ha Vl Me He e V13yyeHHblX Vl HaVl60n e e ,D, Vl CKYCCVlOHHb IX . 
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