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AHHOTaLIS.
JporHOCTywecKoe 3HweHWe ypOBH MOeKyL cpepHei MacCiI
cpepei MaCcBL npy BbLoHeny pTenbHoi HaIpy3KI

1poBeIeHO ICcIepoBaHe IoKa3aremrei ypOBHg MOIeryI
cpepHei MacCB (MCM) B pHaMIKe BHIIOHeHApTenBHoi
g3Hwecroi HaIpy3KH IKwecKoro xaparTepa. llpHr
OGCIeyOBaHIE COpTCMeHoB-ywaCTHHKOB 6-TW CyTOuHorg
npo6eRa yCTaHOBmIeHO,_ TO NpOIHOCTIweCK BaXHBMABReTCs
IOBBeHe ypoBHA MCM BBe 0,290 y.e. llocreuHee
CBHpeTeIBCTByeT 0 HaNpAeHMeXaH3MOB IeTORCKaLW
B OpRaHy3Me OTMeueHHaA OcoGeHHOCTE CBHIeTEeIBCTByeT
o @oree BBcoKoi nporHocTHwecroi IeHHOCTH IaHHOro
IOKa3aTenIA,_ ٣eM ypOBHA MOueBWHBL KpOBW B HaLX
2CCIIeIOBaHAX, CIOpTCMeHBI IMeBHe MCM BBe 0,290 y.e.,
3aBeDIaN npoGer paHBe.

KnKoueBBIe CIOB
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Reearcl cfindicator cf tecel cfmoteculecfaeerage
ma (MAM) in dyname cftong plyicalpeformance
cfcycte character i conducted. AE inapection cf
aportanen-participant 6 daity run are etabliheo that
pragnotie increaae cf tecel AI ahove 0,290 e.u. the
Laat important من teatfe to preoaure cfmechaniam
detoaication in an organiam. Dotedfeature tetufe to
hiي her pragnotie wate cfthe gieen indicator than tevel
furea cfbtood. In our reaearcle،, aportamen haoig
MAM above 0,290 c.u., fniheo run earlier
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BBeIeHe.
B IOCIeIHIe TOIBI B CBA3I c

nporpeccoM 3KCTpaKOpIOpaIBH -
IO OuIeHA KpOBI IOABIICB
KIHueCKWe W 3KCIIepWMeHTaNI -
HBIe DaHHBIe, yKa3BIBarOIe Ha TO,
TO OIHIM W3 KpITepIeB OLeHKI
Ie3IHTOKCHKaLoHHoi dyHKII
OpraH3Ma ABNKOTCA TaK Ha3 -
BaeMBre MomIeKyBI CpeHei Ma -
cBI (MCM) [3,6,7]. CwwTaeTcA, "To
MCM, ABmIASC6 KOMnOHeHTaM

6iOnOrIueCKX NIKocTei, M­
mIeKyIpHaA Macca KOTOpHL c­
CTaBnAeT 500-5000 IanBTOH, o-

mIaIaKT OTweTIBo BBIpaeHHoi
6WonIorwecKoi aKTHBHOCTBK.
OKOHuaTenIBHO MuecK c -
cTaB MCM He IIeHTdIp­
BaH, OIHaKO yCTaHOBNIeHO, "TO
nyr MCM BRnrowaeT B ce6A K -
IOHeHTBI IeITIHoi IpIpOIBl, a
TaKRe IpOI3BOIHBIe CIpTOB I
rIKKypoHoBoi KWCnIOTBI [4].

CornacHo TeopW MCM, Ha-
6onBI ToKcIwecKwi 3ddeKT
BBI3BIBaKOT MeTa@ONITBI C MoIeK -
mpHoi Maccoi 500-5000IaNTOH.
HaKonIeHHBIe 3KCIepIMeHTanI -
HBIe IaHHBIe CBIIeTeNIBCTByKoT o
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TOM, TO CTeIeHB HaKOIIeHA
MCM B RpOBW COOTBeTCTByeT T­
XReCTI WHTOKCIKaII [3]. BBrc -
KaA IHdOpMaTIBHOCT6 MeTOIIKI
MeTOIIKI OIpeIeneHA MCM
o6ycnoBmeHa @onee BBIcoKoi "y -
CTBWTenIBHOCTBK IO CpaBHeHWK C
TPaIWIWOHHBIMW MeTOIaM KO -
TpOmIR 3KcKpeTopHo dyHKIII -
٣eK, B ٣aCTHOCTH, OIIpeIeIIeHIeM
ypOBHA KpeaTIHHa I MOUeBWHBI
KpOBW. F HaCTOAeMy BpeMeHW B
mITepaType WMeKOTCA COOOIeHI,
IOCBAIeHHBIe W3yVeHKO pa3NI -
HHIX aCIerToB IeiCTBIA MCM.
OTenBnBre qpaK MCM o­
maIaKT pa3Hoo@pa3Hoi 6wonor -
aecKoi aKTWBHOCTBK. KoHLeHTp­
IIA MCM B nIa3Me KpOBI 3I­
pOBBIX mIKei HeBeIIKa, HO OHa
3HauITeNBHO IOBBIaeTC IpI
MHOIIX IaTONIOTIUeCKII COCTo -
H9x [6,7].

BenIKOBBIe KOMIIOHeHTHI IIa­

MBL, OTHOCIecA K MCM np­
CyTCTByKOT B KpOBW 3IOpOBBIX -
mei B KONVeCTBe I0 0, 240 yCnL.
eI. OITIueCKoi IIOTHOCT, a H -
CIeIdIweCKWM MapKepOM 3H­
reHHOi WHTOKCIKaI OpraHI3Ma
NIKO6OIO IpOWCXOXIeHI CuWTaKOT
ypoBeH MCM BBne 0,250 yCnI.
eI [2]. AHam3 mITepaTypHBIX W -
TOuHKOB IOKa3BIBaeT, "TO I­
IOnB3oBaHe TecTa, oLeHBapee
HaKonIeHe MCM B RpOBW, IaeT
BO3MOHOCT IONIyuITB IOIOIIH -

TenIBHyKO HdOpMaLWK0, ICIOmIB3-
BaHe KOTopoi B KOMIeKce CIp -
TIM KIIHIKO-mIa6OpaTOpHBIMI
IOKa3aTeIIAM CIocOGcTByeT o6 -
eKTIBI3aI OLeHK dyHKL­
HaNIBHOIO COCTOAHA OpRaH3Ma
wenoBeKa [1].

MaTepIaIIBI I MeTOIB ICCn -
JOBaH.

[enIBK HaIeIO WCCIeIOBaHIA
6BIIO BBISBmIeHIe IpOIHOCTI٧ -
cKOi LeHHOCTW OIpeIemIeHA ypo­
HA MCM y BBICOKOKIaCCHHIX Cno­
TCMeHOB O B HaMKe BBIO -
HeHA LmITenBHoi dH3HuecKoi
HarpY3KI IIKIwecKoro xapaKTepa
(6er 6 cyToK).

/n٩ IOCTIReHA IocTaBmeHHoi
IeI HaM 6BI O6cIIeIOBaHBI 22
CIIOpTCMeHa MyCKOTO Ioa B BO­
paCTe 35-56 NIeT, CIIOpTIBHaA KBanI -
dmKaLA KOTOpBx 6Ba oT 1 pa3p­

-a I0 MaCTepa CIOpTa MeNIyHapoز 
HOTo Knacca. OnpeIemIeHIe ypOBHA
MCM B KpOBI CIOpTCMeHoB npoI -
BOIIIOCB I0 HauanIa I B IIHaMKe
6-CyTOuHOTo npoGera (Ha 3-٦ I 6-e
CyTK). B KaveCTBe npOTHOCTIweCKI
KpITepIeB ICIOIIB3OBaNICB BpeM8 I
BO3MOXRHOCTB npeOIoIeHA 6eroBoi
mCTaHI. loKa3aTem dI3IweCK -
TO pa3BITIA CIIOpTCMeHOB B IIH -
MKe BBIIONIHeHIS HaIpy3KI npe­
CTaBIeHHI B Ta6.1. /OCTOBepHOCT6
H3MeHeHI yKa3aHa B CpaBHeHI c
ICXOHBIM COCTOAHIeM.



Ta6ma1
mD8.pemas@#Bmس ee@ealReلاRakلا 

 م م يم pIهم@
Bec (Kr) 65,6±2,50 61,5±1,92"" 60,6±1,8s"
PocT (cM) 168,4±2,28 167,8±2,28" 167,0±2,16"
NENI (Mn) 3700,0±20,0 3500,0±24,٥" 3600,0±21,0"
1HaMOMeTpW8: np. 42,8±1,74 38,0±1,64" 40,1±2,27

(Kr) NIeB. 43,0±2,47 39,4±2,1e"" 38,3±2,42"
IHpeKc KeTnIe (r/ cM) 388,3±15,84 366,4±11,25" 10,4±361,1 "و
ML (Mml aKr) 54,8±3,23 55,8±3,39" 3,3±60,3 "و
CIoBoi WHIeKc 68,0±2,82 68,3±2,70 68,4±3,35

° ق@ @gه 

Harpy3KI K TpeTBIM CyTKaM np -
6nxaeTC9 K 0,265±0,006 yCnL. eI٢.,
a Ha IeCTBre CyTK IpoGera pa­
H%eTCA 0,274 ± 0,01 yCnI.e. (Ta6n.
2), 4TO B 3HauTenBHoi CTeIeH
OTIuaeTCS OT IHaMWKI W3M -
HeHIA ypOBHA MOUeBIHBI KpOBI,
KOTOpBI B IHaMWKe ITe -
HOi Harpy3KI IIKIueCKOrO X­
paKTepa IpaKTVeCKI He I3M -
HAeTcA [8].

Pe3yBTaTBI JCCNIeIOBaHS.
IpoBeIeHHBI CTaTICTIu-

cK aHan3 pe3yIBTaTOB WCCI -
IOBaH8 ypOBH MCM, B IenOM
IO IpyIe, IO3BONI yCraH­
BITB, "TO B IIHaMWKe BBIIo -
HeHIA pTenBHoi dH3HuecKoi
Harpy3KI LHKIuecKoro Xapa­
Tepa mpOICXOIT IOcToBepHoe
yBenueHWe IaHHOIO IOKa3aTeNI,
KoTopoe c 0,264±0,006 yCnI.eL. Io

Ta6ma2
aسmد fmaي@@ص kmaasueeNyEmلا 

 م يم م م ه س@عمد@وسeهجmp@ه
0.274 ± 0.010.265 ± 0.0060.264 ± 0.006yMCM (y.e.)

6.7 ± 0.46.7 ± 0.66.2 ± 0.5MoweBWHa (MMoNB/)

gه °a
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O6cyrIeHIe pe3yIBTaTOB.

IIpOBO IHIBWyamHBI
aHam3 pe3yIBTaTOB WCCIe­
BaHypOBHA MCM y 6eryHoB­
MHOIOCyTOuHIKOB HeO6XOIIMo
OTMeTITB, "TO 13 22 cTapToBa -
II IpeOIOmIen ICTaHK
12 CnopTcMeHoB. CpeI cno -
TCMeHOB, COIeIX C ICTa -
I rmaBHoi npب Hoi np­
MIeBpeMeHHOIO 3aBepIIeHA
copeBHoBaTenBoi Harpy3K
6BIno HenpaBWmHoe paCnpeL -
NIeHIe CKOpOCTI IpeOIOIIeHA
7CTaH (6oNBIaA, Heae­
BaTHaA dyHKIIOHaNIBHOMy C­
CTOAHWKO CIOpTCMeHa, CKOpOCTB
B 1-2 CyTK C IOCIIeyKOIIM ee
3HauTeIIBHBIM CHIKeHIeM I
«CXOXIIeHIeM» C IICTaHI).
TaK, CKOpOCT6 IpeOIOmIeHI4
mHCTaHII B IepBBIe CyTKI B
CpeIHeM IO Ipye COCTaBnIa
157 KM/CyT, Ha BTOpBIe CyTK
- 120 KM/CyT, Ha TpeTBI - 116
KM/CyT, Ha VeTBepTBIe - 114 KM/
CyT, Ha IATHIe - 112 KM/CyT I Ha
IreCTBIe - 102 KM/cyT. B rpye
CIIOpTCMeHOB, KOTOpBIe COII
C IHCTaHII Ha 3-4 CyTKI np -
6era CKopoCT6 ee IpeOIOnIeHIA
COOTBeTCTBeHHO COCTaBIIa - 160
KM/CyT, 101 KM/CyT, 92 KM/CyT I
84 KM/CyT, VTO 3HaVITenBHO o­
mIuaeTCA OT CpeIHeIpyIIIOBBIX

noKa3aTenei. FapAIy C 3TWML­
mecoo6pa3HO IpWBeCTW IpIMep
IpeOIONeHA IWCTaHL no6 -
ITenIeM npo@era MCMK G-HBIM,
KOTOpOe IOCyTOuHO COCTaBIIo
174,0 KM, 127,2 KM, 136,8 KM,
145,6 KM, 131,6 KM W 131,8 KM
cOOTBeTCTBeHHo (Pwc.1).

Prc. IpadwK cKopocTw
mpeOIOIeHS IICTaHI.
AHaNI3 IHIIBIIyaNIBHBIX

3HaweHi ypOBHA MCM B nIa­
Me KpOBI CIIOpTCMeHOB B I­
HaMKe 6-CyTOuHOTo Ipo6era
IIO3BONII OTMeTITB IOCTaTo -
HO BBICOKyK BapHaGenBHOCTB
IaHHOro IoKa3aTenIA. CnIeIyeT
OTMeTIT6, "TO WHIIBIya -
HHIe 3HaueHypoBHA MCM no
CTapTa Kone6aIC6 Bana3oHe
0T 0,235 10 0,300, "T0 Ian0 Bo­
MOHOCT6 OXapaKTepW3OBaT6
COCTOAHe dyHK IeTOKC -
KaLW HeKOTOpBIX CIOpTCM -
HOB KaK HanpseHHOe. TaKoi
e pa36poc 3Hauen ypo­
Hو MCM, Ho B eue 6oNBLeM
JWana3OHe, Ha6nKIaNICA Ha 3-e
CyTKw -OT 0, 245 Io 0, 350. Ilo
OKOHwaHWW 6-CyTOuHOrO npo6 -
ra ypoBeH MCM y cnopTCM -
HOB, IpeOIOeBIX COpeBH -
BaTenBHyK IICTaHIK COCT -
BIN 0T 0,255 10 0,320. B uenOM



IO pe3yIBTaTaM ICCIeOBaHIA
HaM BBIIeIIeHO IBa TIIa I­
MeHeHI IaHHOIO IIOKa3aTemI B
IHaMIKe BBIIONIHeH3KCTp­
ManBHoi dn3HuecKoi Harpy­
KI. IlpI IepBOM TIIe ypoBeHB
MCM cIopTcMeHoB Io cTapTa
HaXOISTC B IpeIemIaX HOpM­
THBHHIX, Ha TpeTBI CyTK Ip-
6era 3HaweH4 ypOBHA MCM
IpeBBIIaKT HOpMaTHBHBIe.
DIpIueM OTMeueHHBIe 3HaueHS
noKa3aTenei ypoBHA MCM B
OpRaH3Me CIOpTCMeHOB I-
3BONIHKOT BHIIenITB IpOIHOCT­
ueCK BaHI RpITepw, K­
TopB xapaKTepW3yeTcs CTen -
HBKO IpeBBIeHWA IOKa3aTenS
HOpMBr. F npIMepy, W3 10 cno -
TCMeHOB, COIeIX CICTa­
II, y 7-nIx Ha 3-e CyTKI np -
6era ypoBeH MCM npeBBan
0,290 yCn.en. W3 12 cIopTCM -
HOB, IONHOCTBKO BBIONIHBIX
copeBHOBaTenHHyK Harpy3Ky,
y 8-٧ Ha TpeTHW CyTK mpoOera
3HaweHHA ypoBHA MCM 6Br
BBIe HOpMaTWBHBIX, OIHaKo
He npeBBIanI 3HaueHs 0,280
yC.eI. IpWweM, y HeKOTopbI
W3 HX K OKOHuaHK Ipo6era
3HaweHA ypOBHA MCM c3-
mc6. Y ocHoBHoi Xe MaCCBI 6 -
ryHOB 3HaueHA ypoBHو MCM
npeBBIaN 0,290yCn.eI. TaKWM

00pa3OM, IepBBI TW W3MeH­
HypoBHs MCM xapaKTep-
3yeTCS IIaHOMepHBIM IOBBI -
HeM NaHHOrO IOKa3aTeIS C -
OTBeTCTBeHHO npeoIOneBaeMoi

CTaH. HeaIeKBaTHoe Neم 
nOBBIeHe ypOBH٣ MCM Ha
3-١ CyTKH npo6era 6onee 0,290
yC.eI. BNISeTCH KpITepIeM H -
IpAKeHHOCT IeTOKCHKaIO -
Hoi dyHKL OpIaH3Ma, "To
CTaBT IOI COMHeHe BO3MO -
HOCTB yCIeIHOro 3aBepIeHA
CopeBHoBaH.

pW BTOpoM TIne I3MeH -
Hi WCXOHBIe 3HaweHn ypo -
H MCM npeBBIaKoT HOpM -
TIBHBIe I HaXOISTCA B NHan -
3OHe 0T 0,260 10 0,300 yCn1.eI.

/faHHBI wcxoB ypoBeHB
MCM Ha6nroIamIC y 7 cno­
TCMeHOB. OHaKO, IOCnIey -
Ia4 WHaMHKa IoKa3aTeme y
3TWX 6eIyHOB IO3BOIa BBII­
mTB 6naIOnpWTHBIe I He6n -
IOIpITHBIe B OTHOIeH Ip -
IOKeHIA CopeBHoBaTemBHoi
IeATemIBHOCTW KpWTepw. 1aK,
6naIOIpWTHBIM KpTepIeM, Ha
HaI B3IIAI, CIIeIyeT CuITaTB
I3MeHeHIA IOKa3aTenA MCM
IMeKOIIe TeHIeHIK K CH -
XReHWKO IaHHOrO IoKa3aTeIIA Ha
0,01- 0,03 yCIeI. Ha 3-e CyTK
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Ipo6era I Bo3BpaIeHe K I­
XOIHOMy n6o CTa6II3aLK
IIOKa3aTenI Ha IOCTIIHyTOM
ypOBHe K OKOHHaHIR Ipo6era.
TaKa4 IwHaMKa ypoBHA MCM
B IIa3Me KpOBI Ha6IIIaNIaC6 4
CIOpTCMeHOB, IpIueM IBoe W3
HX IPeBBICWI MpOBOe I­
CTIKeHe B IaHHOM BIe c -
peBHoBaH. y 4 6eryHOB B -
coKypoBeHB MCM Io cTapTa
MOH0, I3yuIB IIOCmIeyKIyK
IHHaMKy CUITaTB He6naronp­
THBIM KpITepIeM, IOCKOnIBKy
B Ha 3-e CyTK npo6era IaHHBI
IIOKa3aTenIB 3HauTeNIBHO BBIpOc
I mpeBHanI 3HaueHe 0,320
yCnI.eI.

3aKnIrOVeHe.

TaKIM 06pa3OM, »3yueHe
IHIBHIyamBHBIX W3MeH­
Hw ypoBHA MCM y 6eryHoB­
MHOTOCyTOuHIKOB B IHHaMKe
npo@era IO3BOmIO yCTaHOBITB
KpITepW mporHo3a copeBH -
BaTenBHoi IeATenBHOCTW. ­ ز
XOIA W3 BBIIeI3IIOXKeHHOTO CII -
IyeT OTMeTIT6, "To WcxoHBI
ypoBeH MCM B na3Me KpoB»
HenB34 yuITBIBaTB KaK KpITep
nponHo3a. lloKa3aTenBHoi ABnI­
eTC IHaMKa J3MeHeH3TOrO
IOKa3aTemI%, KOTopaA B 6nar -
IIpITHBIX CNIyaSX N6o nI -

HOMepHO aIeKBaTHo Bo3pacTaeT,
m6O He3HauTenIBHO CHaeTC
Ha TpeTBI CyTK npo6era. He6r -
IOIpHATHBIM KpITepIeM CnIeIyeT
CHITaT6 HeaIeKBaTHOe IOBBI -
He IoRa3aTenA MCM K 3-IM
CyTKaM (6onee 0,290 yCI.eI.) IpI
HOpMaNIBHOM WCXOIHOM ypoBHe,
6o IanBHeiIee IOBBIIeHe

ypoBHA MCM (cBBIe 0,320 yCm.
eI.) IpI JCXOIHOM BBICOKOM I -
Ka3aTemIe.

yuTBIBa4 IIaIHOCTIueCKyK
I IpOIHOCTIVeCKyKO IeHHOCT6
MeTOIa OIpeIenIeHI٩ ypOBHA
MCM, npOCTOTy BBIIOIIHeHIA I
CTa6IBHOCTB IOmywaeMBIX p-
3yIBTaTOB B 3KCIpeCCHOM Bap­
aHTe, CHITaeM IenIeCOOOpa3HBIM
ICIIONI63OBaT6 MeTOI OLeHKI
ypoBHA MCM B nparTKe dH3-
٣ecKOi KyIBTypBI W CIopTa.Ip -
MeHeHIe aHHoi MeTOIIKI II-
3BONIT CBOeBpeMeHHO BBIABIIAT6
y CIIOpTCMeHOB HaMeuaKOIeCH
IOKIHWVeCKIe I3MeHeHIA, eIe
He IepeIIeIe B KOHKpeTHyKo
HO3OmonHwecKyRo dopMy, a Ta­
Ke OIpeIeNIAT6 aIaITaIOHHBIe
pe3epBHBIe BO3MONHOCTI Opr­
H3Ma CIOpTCMeHa B IIHaMKe
BBIIIOmIHeHA ITenBHoi dI3 -
HecKo Harpy3KI IIKIueCKOro
KapaKTepa.
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