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Meimeunoe yToMaeHHE KaK BPEMEHHOE CHMMKEHHE (PM3HYECKOH paboTocnocobHOCTH 4yeroBeKa
M ero (pYHKUHOHAABHOTO COCTOAHMA usydaercs ¢ zasuux nop [1,2]. Doabmoe Buumanue npu srom
YAeASleTCA LEHTPaAbHO KOPKOBOMY aNNapaty, ompeeAsiomeMy (yHKLUHH ABHTaTEABHOTO aHAAH3aTOpa
[3]. Oanaxo suepreTika Mbimy MoKET GbITb OrpaHHYeHa (PyHKUMAMH BHelHero pbixanus [4], no-
CKOABKY B COCTOSHHH YTOMAGHWS CHHZAATCA Audpy3HOHHAM CHOCOGHOCTh Aerkux [5], raséobmen
[6], makcumanbHoOe norpebaenne kucaopoaa [7], xpome Toro, MblmedHas AESTEABHOCTh CONMPOBOMNK-
AAeTCsl Pa3sBMTHEM TAY6OKOro MeTabOAHYECKOrO aumz03a, YTO MOMKET CAYKHTb MNPENATCTBHEM Ha
MyTH K BBHICOKHM CHOPTHBHBIM AocTizkenuam [8].

- B oTHowenun Mexanusma pasBMTHS MeTaGOAHYECKOTO ALMAO3A MOA BAHAHHEM MYCKYAbHOM
paboThl HMEIOTCA pasAHYHble MHeHWs. BrepBoie npeAmonomenne o NpuuiHE HAKONAEHHS MOAOYHOM
KHCAOTHI B cokpaiatouuxca Mbiupax Bbickazar A.Xuar [9]. On ykasar na Bo3MoxHOCTb CHHe-
HUSL TIPUTOKA KHCAODPOAR B KACTKH (DYHKIMOHHMPYIOUIHX TKAHEH B CAMOM HAYAAC MBILIEYHON JESTEAb-
HOCTH, TIOCKOABKY JbIXaTeAbHasi CHCTEMa He B COCTOSIHHH Cpasy OOECTEeqHTb MOBbILIEHHDIN KHC-
aropozubiit zanpoc. C Tex nop 6pir0 ony6ankoBaHO 6OABIIOE KOAMHECTBO paGoT MO 3TOMY MNOBOAY
[10,11]. Oanako uuxro He cMor mpeiCTaBHTh YGEAMUTEABHBIX JOKASATEALCTB, PACKPLIBAIOLIHMX BO3-
MOKHOCTh BOSHHKHOBEHNS KHCAODOJHOIO JOATA, NpOBOLMPYIOWIETO pAsBHTHe THIIOKCHH B TKAaHAX.
Hanpotus, nossuance paboTbi, aBTOpbl KOTOPBIX MOKA3LIBAIOT, YTO NMOJ BAMSIHHEM CHOPTA THIOKCHSA
ne BosuukaeT [12], uro xoHuenuus o xucaopoasom ' zoare e xoppexta [13], uro Takwe momsTus
KaK aAaKTATHDI M AQKTATHBIA KHCAOPOZHBIA ZOAT He MMEIOT noz cobofi HayuHoit ocwobnt [14], uto
CKOpPOCTb 06paBOBaHMA MOAGUHON KHCAOTDI He 3aBHCHT OT MoTpebAeHus kucaopoga [15].

YuurbiBas HaAMuMe pasAHYHDBIX CyxJEHHII NO JaHHON mpobAieMe, Mbl, NPOBOAS HCCAENOBAHUs,
CTaBHAM 3aJa4y ONPEJEAMTDb 3Ha4eHHe ras006MEHHOR (DYHKLMH AETKHX B MEXaHH3Me Pa3BUTHS MeTa-
Goamueckoro anuzosa. Kaxablii pas npHMeHsACA METOA TECTHPOBAHMA C MOCTENEHHLIM CTyNeHYa-
TEIM TIOBDbILIEHHEM HATPY3KH AO TOAHOTO YTOMAEHH:, HCKAIOHAIOUIHH BO3MOXKHOCTh PASBHTHs THIIOK-
CHH, MOCKOAbKY KHCAOPOZHbIH JOAT MOMKET BOBHHKATh AMIIb MPH PESKOM YCHAGHHH MbILIEYHOH ak-
tueroctn. HenocpeactBenno Bo BpeMsi paboThI y CHOPTCMEHOB PETHCTPHPOBAAH MOTPEOAEHHEe KHC-

. .
aopona (V O,), ‘soizerenne yraekncaroro rasa (V COQO,), anixarerpnniii xosppuyuent (1K),

yposenb opranndeckux kucaor (BE). I'lo aanupiM xmcroTHO-ocHOBHOrO cocrosmmua kposn (KOC)
ONPENEAAAH TNOPOT aHaspoOHOTO O6MEHa W AAKTATHYI0 KPHBYIO, XapaKTEpHBYIOLIYID BaBHCHMOCTD
HAKOMAGHHS MOAOYMHOS KHCAOTBI OT BEAHMHHBI MPEOZOAEBAEMON HATPY3KH.

Kak nokasarm mnccaenoanmsi, Mbimeunas pa6oTa CTYNEHYATO-NOBhILAOWEHCS MOIIHOCTH
NPUBOAMAA K YCHAEHHIO ApixaTeAbHOR ¢ynkumu. O6Men AeroysoHl BEHTHAALMH NPOTpecCHPYIOIe
YBEAHMYHMBAACS M ZOCTHraA Ha nocaegnedi crynemn tectuposanus 130,4 + 10,2 A/mun, uto croco6-
CTBOBaAO B 1I€AOM MoOBbilleHHIO rasoobmena. [loTpebaenne kucaopoza yseawunBaroch Goree ueM B
15 pas no oTHomeHmi0o K HcXozHbIM AanHbiM. JpixaTerbubiit koappuument cocrapaar 0,986 ormo-
CHTEADHBIX €JHHHL, CBHJETEAbCTBYA O TOM, YTO HHTEHCHBHAS MbILIEYHAas ZEATEADHOCTb obecrneu-
BAETCSl SHEPIHell OT paclleNAeHHs YIAEBOJOB. B YCAOBMAX mnpesieAbHO mNepeHocHMoli (PH3HYECKOR
Harpysku Bblgercnne meraboamseckoro C O, uepes aerkue TouHo cootsercrsyior yposuio MITK.

B Takom cocroanus Bcsi smeprua BocnpousBoguaach 6Aarozapsi HOCTYIAGHHIO KHCAOPOZAA B TKAHH H
€ro MCNOAb30BAHHIO B peakuusx obmena Bemects. Kucropoaumit foAr He mposiBAsfAcA, TaKk Kak He
6bIAG MPH BTOM YBEAMYEHHS JBIXaTEAbHOrO KO3((UUHEHTA CBbllle eAHHHLDbI
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Puc. 1. JAnuamuxa norpebrennn KMCAGPOZA Y CHOPTCMEUOB-CTAENOB BBICOKOMH (a) H MUSKOR XBaAMQUKaEuK
noa BAMAHMEM PaGOTHI CTYNEHYATO-NOBBINAIOLIENCH MOIIHOCTH 30 MOAHOITO YTOMACHMS.

3aBHCHMOCTD YTHAMBAUMH KHCAOPOAA OT BEAMYMHDI TPEOJOAECBAEMON HATPysKH, NpEACTaBAECH-
uas Ha pucynxe 1, Bolpaxkaerca ypaBuenuem AuneiiHoi perpeccnn: Y = A + B - x

Ja npaxtHyecKoro MCNOAb30BaHHsA 3TOH GOPMyAbI HEOGXOAMMO 3HATb NMOCTOAHHbIE 3HAUCHHS
koappuuuentos A u B, koropbie onpezeasiorca myrem pemenus cucTeMbl ypaBHEHME ¢ AByMst
nenssectniMu [16]. Tlocae coorsercTByromux pacueroB ypaBHeHHE CTAaHOBMTCA AOCTYNMHBIM JAsI
NPAKTHYECKOro HCIOAb30BAHMA B CNIOPTE: .

Y = 0.525 + 0.0105 - x, rae Y-uckomas BeamumHa no'rpe6J\eHHa KHCAOPOZA TPH pa-
Gore onpeaerenHoit mowmoctH (A/mmu); X -Bernumma usmyeckoit marpyskn (Br); 0,0105-
Koa(puumenT Aumeinoii perpeccun; 0,525-mokasatean, oTpazkalomuii NMPHPOCT NMOTPEGAEHUA KHC-
Aoposa Ha kaxkzol crymend. C moMowblo ypaBHEHHS MO:KHO ONPEAEASTb YPOBEHb NOTpeBGAEHUA
KHCAOpoZa NpH AKGoit Harpyske H mporuosuposatb MITK npu wmbimeunoit pabore, wampn-
mep,mowgrocthio 450 Br. Pacuer makcmmarnHOro noTpebaenus KMcAOpPoza NMPOMBBOAMTCA CAERYIO-
WM obpasom:

Y,, = 0.525 + 0.0105 - 450 = 5.255 A/mmn.

, Caeanosareavno, npu gocrmmennu MIIK, pasioro 5,2 A/mun, noseasercsi pearbnas Bos-
MOKHOCTD TpeoJIOACHHs (PU3HYECKON Harpyskw, sHauennem B 450 Br.

PesyabraThl npoBeAeHHBIX HCCAEZOBAHHA CBHAETEABCTBYIOT O TOM, YTO B YCAOBHMSAX MAKCH-
MAAbHOTO NOTPeGAEHHST KHCAOPOJA PA3BHTHE TMIIOKCHH TKAHEH MNPEACTABASETCA COMHHTEADHBIM AB-

AEHHEM, TNOCKOAbBKY Ha BCEX CTYNEHAX BEAOIPrOMETPHUECKOro TECTHPOBaHHA 6bLAa BbIiBAEHA CTaTH-

[
4eCKH AOCTOBEpPHAs CBA3b MexkJy NoKasaTeAsAMH NpeojoreBaeMoit Harpyskn M gamubimu V O, . Or-

‘Me4YeHHasd B3aHMOCBsA3Sb COXpaHAAACh TaKiKe H IpH MAKCHMAAbHOM l’lOTpCGJ\eHHH KHCAOpOZA, 4TO
HOBBOMCT HaZe:KHO AHarHOCTHPOBaTb CHEUHAAbHYIO I'IOZU‘OTOBJ\SHHOCTD CropTrcMeHa 1nmo AOCTHITHYTO-~

My V O, max. H, naobopor, o MakcHMarbHOM-nOTPe6AEHHH KHCAOPOAA MOMHO CYAHMTD -NO BEAH~

N

YHHE NPEOAOAEBAEMOH HarpysKH.

Jnnamuxa rasoobmeHa, koTopas GhlAa BbISIBAEHA TMPH (PYHKLMOHAABHOM TECTHPOBAHHH, H Bbi-
COKast KOPPEAAUHOMHAA CBsi3b MeXKJAY IOKa3aTeAsSIMH HCCAEAYEMABIX (PYHKUHH CBHAETEABCTBYIOT O
TOM, 4YTO MbllieyHas paboTa CTynmeHYaTo-nOBLIWAIOWENCS MOWHOCTH COBEPIIaAaCh B adpOGHbIX
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YCAOBHSX: 4TO GHOsHepreTHyeckue NOTPeOGHOCTH OPraHH3Ma IOAHOCTDIO YAOBAETBOPSAMCDh Tas006-
MEHHOH (pyHKLHEH AETKHX.

KpoMe Toro, B HammMx HCCACZOBAHMAX H3YHaAOCh BAMSIHHE MAKCHMAADHOW BEAHYMHBbI noTpeb-
AGHHS KHMCAOPOZA HA YPOBEHD HAKOMAEGHHMS OPTaHWYECKHX KHCAOT. JKCIEPUMEHTAABHO ObIAH BbIAB-
AeHpl caeayiomue ocobennoctn. C mnobblmienneM (u3HYeCKOW NOATOTOBAGHHOCTH YBEAMYHBaeTCS
nokasareab MITK u oanoBpemenno ¢ HuM HapacTaeT H36BITOK B TKaHAX OPraHMYECKHX KHCAOT. B
3TOM cAydae MaKCHMaAbHOE NOTpPeGAeHHE KHCAOPOJA HE CHHIKAET ypPOBEHb HAKONAEHHS NPOAYKTOB
HenoAHoro pacnaza sHeprernyeckux semects. Oauako MITK ouensn uyetko mamser ma mnopor ama-
apobHoro o6MeHa M NOAOXKEHHE AAKTATHOH KPUBOH, CMelas UX NpPOSIBAEHHE B pekuM Hauboabmied
MOIUHOCTH, pacuIMpsisi TeM caMbIM JHalasoH aspO6HOH PaboThl, YTO NpeAcTaBASIET MPAKTHYECKUH

HHTepec B Cl11opTe, TakK Kak peKopzmble JOCTH2KeHHsT BO3MO2KHbI npn BDICOKOM 3Ha4YeHUHH
[ J
V O, max [4,6,7].

Bmecte ¢ Tem 6oiro BoisBaeno, wro MITK u marcumaronas Bermumma npeozoaemaemoit Ha-
TPY3KH HE KOPPEAHPYET C.HAPACTalOLIUM YPOBHEM OPFaHWYECKHX KHCAOT. OTO BHAYMT, YTO MOAOY-
Hasl *KMCAOTa, NpojyuHpyemass B CKEAETHDIX MblIILaX, He AHMHUTHpYyeT (usHdeckyio paborocnocob-
HOCTb W HE OKa3bIBAET BAWSHME HAa MaKCHMaibHoe norpeGienne kucAopoza. Bosmoxkmo, mao6opor,
BBICOKAs KOHLEHTPALHs AaKTaTa B KPOBH BbI3bIBAET MOTPEGHOCTD YBEAMHEHHsi NPHTOKA KHCAOPOZA H
AKTHBH3AUMH BEHTHASPHONM (DYHKUMHM AerkuX. B Takom cAyvae akkyMyAsiLMsi MOAOYHOH KHCAOTDI B
COCTOSIHHM YTOMAeHMsi 6yzeT cnocob6cTBOBaTb B NepBYI0 odepeib TNOBLINIEHHIO O6beMa AerovyHoH
BEHTHASLMH U YCHAEHHIO rasoobmena.

Taxum o6pasom, onmpasicb Ha pe3yAbTaTsl COGCTBEHHDIX WCCA€ZOBAHWHM W JAHHbIE AU~
TepaTypbl, Mbl NPHXOAHM K BbIBOZY O TOM, 4YTO NPH MbllleYHOH paGoTe CTymeH4YaTO-MOBbIIIAIO-
LIefiCA MOLIHOCTH KHCAOPOZHBINA ZOAT HE BOBHMKAET, THNOKCHA B TKaHAX He nposBasecs. Caegosa-
TEADHO, HAKOIAEHWE MOAOYHOH KHCAOTHI B COKPAIAIOIGHXCS MblIILAX He CBA3aHO € JepUUUTOM
KHCAOPOZA, a sIBASIETCS Pe3YAbTATOM HapyineHuws1 GaxaHca JBYX IIPOTHBONOAOKHDIX TPOLECCOB -
06pa30BaHMs AAKTaTa M €ro YTHAH3ALUMM, YTO NOATBeP:KJAeTcsl LEAbIM PSAOM HCCAeZOBaHWH

[15,17].

Autepary pa

1.Mapmak M.E. "Pycckuit ¢pusuorormueckuii mypuar’ '1932 114, N 2-3 ¢.204-222

2. Aetinux M.B. K yuennio o ¢pusuorormuecknx ocHOBaxX palMOHAADHOTO TPYZa H OTZABI-
xa.Kues,[ocmeausgar YCCP,1951,130 c.

3.Pozenbrar B.B. Yromrenue.Pykorogerso no ¢usnororun tpysa.M.,Meanuuna,1983,c.227-250.
4. Muxaiiros B.B. Jovixanne cropremeHa. M.,0uC,1983,103 <.

5.Koy .M. Musnororus mpimeunoit aesiteabnoctn.M. CDHC 1982, c¢.34-35

6.Boakos B.M. Boccranosureapnbie npouecent B cnopre.M.,(0uC, 1977 142 c.

7. Kyuxun C.H.,Baryrun C.A. AspobHas npousBogHTEABHOCTD H MeTOZABI ee MOBbIIIe-

HUsE. Boz\rorpaa,'l985 176 .

8.Astrand 1."Acta Physiologica Scandinavica".1963,V.58, N 4,p 359-367.

9.Hill A.V. Muscular activity.London, Tindall,1926,115 p

10.Margaria R. Edwards H.T.Dill D.E."Amer.]. Physml 1933 V.106,N 5,p.687-715.
11.Cerretelli P. "Medicine Sport Sci",1984N 1,p.68-80

12.Muxaiiros B.B.,Kozsaos AB.' Teo ¥ ¥ npaxTHKa (usnueckont kyabtypsl ,1977,N 3,c.57-60.
13.Brooks G.A.,Gaesser G. "Appl. Physiol.," 1980, V.49, p.1057-1068

14.Segal S.S.,Brooks G.A."J. Appl. Physiol.:Respirat. Environ. Physiol.",1979,V .47 ,0.514-521.
15.Connett R.J.,Gayeski T.E.J.,Honig C.R. "Amer. J. Physiol.",1985,V. 248,N 6,pt 2,p.922-
929.

16.Yp6ax B.FO. Buomerpuueckue meroant.M.,Hayka,1964,415 c.

17 Hollozy J. "Exerc. Sport: Sci. Reviews",1973,V.1, N 1,p.45-71.

200



