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AHHoTayus. [laHHasi paboTa aHam3vpyeT, Kak UMEHHO OpraHn3M BbipabaTbiBaeT SHEPIUO BO BPEMS
rpeaesibHbIX Harpy30K, OrpenesieHbl TUMbl PacyeToB KWUC/I0pOgHOro gepuumura. B npoyecce novcKoBow
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€TCS CYLHOCTb M OpraH13aumsi KOMOUHUPOBaHHbLIX MPUEMOB BO34ENCTBUS OLEHKN a3pObHOro 1 aHaspobOHOro
ropora cybmakcumasibHou MoLHocTr. Ocoboe BHUMaHNe COCPefOTOYEHO Ha yC/I0BUSIX [eTaslbHOro OCTu-
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Annotation. This work analyzes how exactly the body produces energy during extreme loads, the types

of calculations of oxygen deficiency are determined. In the process of search work, the authors selected
peer-reviewed scientific articles that examined the results of studies conducted with both men and women,
as well as work with a mixed composition of participants. Data analysis focused on exercise patterns,
assessment methods, and relative contributions to the energy system. During the study, non-linear regression
modeling was used to assess the effects of anaerobic and aerobic exercise on different exercise duration.
The article discloses the essence and organization of combined techniques for assessing the aerobic and
anaerobic threshold of submaximal power. Particular attention is focused on the conditions for the detailed
achievement of goals that can change outdated arguments. In accordance with this, the degree of significance
of the comparative competencies carried out and their impact on the development of the body as a whole

was determined.
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Cnoco6HOCTb reHeprnpoBaTb IHEPIUIO BO Bpe-
MS (PM3NYECKUX YNPAKHEHNI 3aBUCUT OT BUO3HEpP-
reTM4ecKMX MyTeln B MbIWEYHbIX KneTkax. dTu ny-
TN BKJOYAKOT (pochareHHyo, MMUKOAUTUYECKYIO U
OKUCNNTESIbHYIO CUCTEMbI POCHOPUIMPOBaHUS, KO-
Topble paboTaloT cooblia Ans pecuHTesa ageHo3-
uHTpudochara (ATP) n ynoBNeTBOPEHUS IHEPreTU-
YeCcKMX NoTpebHocTen nNpu U3NYECKON Harpyske.
MoHUMaHne OTHOCUTENIbHOMO BK1afa 3TUX CUCTEM BO
BPEMS MaKCUMasibHON (PU3NYECKON Harpyskm nme-
€T TEeOPETMYECKOE U MPaKTUYECKOe 3HayeHue ass
ONTUMN3ALMN CMOPTUBHbBIX PE3YNLTaTOB U TPEHUPO-
BOK. Lleflb gaHHOro mccnegoBaHus — cUCTeEMaTu3u-
poBaTb 0630p NnTEPaTypbl 06 OTHOCUTESIBHOM BK/a-
A€ aHa3pPOObHbIX 11 a9POBHO-3HEPreETUYECKNX CUCTEM
BO BPEMS OOUHOYHbIX Harpy3oK pasfiMyHoli Npoaon-
XKUTENbHOCTU. ABTOPCKOMY KOMNEKTMBY NPEACTOSI0
00bEeOUHNTL AaHHble, MOJly4YeHHbIE HA OCHOBE pas-
JINYHBIX MeTodoNorvi, ansa obecnevyeHns 6onee To4-
HOMO MOHVMMaHWsi B3aMOLENCTBNS SHEPreTNYeCcKmX
CUCTEM U MCMNOJIb30BaHUS, Kak TEOPETNHECKMX 3Ha-

HUI, TaK 1N NPaKTUYECKNX MPUMEHEHWNIA B CMTOPTUBHbIX
OOCTVXKEHUSIX N TPEHUPOBKax. B cBA3n, ¢ 4em 6bin
npoBefeH CUCTEMAaTU3NPOBAaHHBIN MOUCK MO 3neK-
TPOHHBLIM 6a3am AaHHbix. [pu NpoBegeHn aHanuaa
AaHHbIX OCHOBHOE BHMMAaHWE yOeNnsanocb, 0COOEHHO-
CTAM (DU3NYECKUX YMNPaKHEHWUI, METOOAM OLIEHKM
N OTHOCWTENBHOMY BKNagy B 3SHEPreTUYecKylo Cu-
cteMy. Bo Bpems wnccnegosaHns MCNOSb30Banoch
He NMHENHOE perpeccroHHoe MOogenMpoBaHve Aans
OLEHKU BMSHNS aHa3pPOOHbIX 1 a3POOHbIX Harpy30K
Ha pas3NNyHy0 NPOJCIIKUTENBHOCTL TPEHUPOBKNY [1].

B npouecce paccMoOTpeHnst [aHHOW TeMbl, CTO-
sna 3apada 6onee yrnybneHHoO pasobparbCcs B MOne-
KYNSAPHOM U3MEHEHUN MbILLEYHbIX TKAHEN BO BpPeMS
NPOBEOEHHbIX Harpy3oK. [ns Toro 4tobbl MbilLbI
MO COKPAaLLATbLCH, UM MOCTOSHHO HY>XHA 3HEpris.
[MaBHbIN NCTOYHUK ITON 3HEeprum — monekyna ATO.
Mpobnema B TOM, 4TO 3anacbkl AT® B KNleTKax O4eHb
Masbl, a PacxogylTcsi OHM MrHOBEHHO. [loaTomy
OpraHn3am npucnocobunncsa «nNpPoeKTupoBaTb» BOC-
CTaHaBnMBaTb 3TW 3anachbl, UCMOMb3ys TPWU PasHbIX
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SHEPreTNYeCKUX MeEXaHN3Ma. Y4eHble BblOensaoT Tpu
OCHOBHbIX NyTW NOMyYeHUs dHeprun: ocdareHHbIN,
MMNKONNTUYECKUI N OKUCTIUTENBHbIN.

MepBble ABa paboTaloT 6e3 y4acTus KUCNopo-
Ja — 9TO TaK Ha3blBaeMblii aHas3pPOOHbIN OOMEH.
OH 3anyckaeTcs, Korga Mbl JaeM OpraHn3my MHTEH-
CUBHYIO, MOLLIHYIO HarpysKy, Hanpumep, ChpuHTEp-
cKuii 3aber wnu pabota C oTaroweHnem. B aTom
cly4ae aHeprusi 6epeTcst U3 pacLlensieHns KpeaTuH-
docchata 1 3anacoB rMukoreHa B Mblwuax. Ecnu
)K€ Harpyska CoBepLUaeTCs MPOOOIKUTENIbHOE Bpe-
MSl, OPraHn3M MepeksIloHaeTCs Ha aspo6HbIA MyTb
(okncnutenbHoe docthopunupoBaHne). 3aecb yxe
aKTUBHO 3a[eWiCTBYeTCA KMCNOPOA. [lepenomHbim
MOMEHTOM SBAISETCS, KOrga aHaspobHble CUCTEMBI
Ha4YMHatoT YCTynaTb MECTO adpPOBHbIM, 3TOT Nepuos,
HacTynaeT npuMepHo 4epesd 75-80 cekyHp nocne
Ha4vana UHTEHCUBHON paboTbl. BakHO NOHUMATb, YTO
3TW CMCTEMBI HE paboTaloT Mo OTAESIbHOCTU, a MOCTO-
SAHHO B3aumMogencTayoT. OgHaKko onpenennTb, Kakas
UMEHHO [ONA SHEepruu npuiacb Ha aHaspPOOHbI
NpoLEecc BO BPEMS MOSIHOLEHHOW TPEHUPOBKU, OO0
CUX NOPp OCTaeTCs HENPOCTON 3agadeli ans CropTus-
HOM dhm3nonorumn. STo TPebYET CNOXKHbBIX PACHETOB,
Tak Kak B paboTy BK/OYaKOTCA MOYTWU BCE TPyMnbl
MbILLIL, OAHOBPEMEHHO [2].

KaxkabIli nogxop BKJOYaeT B cebs MeToono-
rmyeckue sapuauum, KOTopble NPUBOOAT K HECOOT-
BETCTBMAM B CcOOOLLlaemMbIX 3Ha4veHuAx. Bo Bpems
YNPa>XHEHWI BbICOKOW MHTEHCMBHOCTU MOITOLLEHNE
KMCNopoaa 3Ha4YnTeSlbHO YBENMYMBAETCS, BHOCS CYy-
LLECTBEHHbI adpObHLI BKNad OaXke npu KpaTko-
BPEMEHHbIX MaKCUMasbHbIX YCUNUAX. YCKOpeHHas
KNCNOPOAHAA KNMHETUKA MOXXET MOBbICUTb CKOPOCT-
HYIO BbIHOC/IMBOCTb, 3aMEeAUTb YTOMJIEHNE W NOBbI-
CUTb NPON3BOANTENIBHOCTb, 0COBEHHO eCN OHa Nof-
aepxnBaetcs 3pHeKTUBHbIMU CTpATENMAMM CTUMY-
naumn.

CnopTcMeHbl, TPEHePb! 1 NPaKTUKyoLLne crne-
LuanncTbl MOryT ONTUMU3UPOBAaTb MPOU3BOANTESb-
HOCTb, afanTupys MHTEHCUBHOCTb TPEHUPOBOK, pe-
rynmpyst COOTHOLLEHNEe paboTbl U OTAbIXa Bblbupas
cTparerum CTUMynsALMM K KOHKPETHbIM TpeboBaHnAM
SHEPreTMY4eCKoOm CUCTEMbl Ha UX YNopsgovMBaHue.
CnporHo3npoBaHHbie BbICOKOWHTEHCUBHbIE TPEHU-
POBKW MOMYT YNyuYlUTb Kak aHaspobHble, Tak U
aspobHble MnokasaTenu, nopaepxxmeas paboTocno-
COBGHOCTb B LUMPOKOM CrMeKTpe BuaoB crnopta [3].
A3pobHasi TpeHupoBKa CTPOUTCS B guanasoHe oT
CKOPOCTN aHaspOoBHOro nopora MOLHOCTU U CKO-
POCTV MaKCMManbHOrO MOTPEebNeHNs Kucrnopoga
(MMNK). PaccmoTpum 3TOT AnManas3oH Ha MNpPOCTOM
npumMmepe, 0OnNycTUM, UOET BbIMOMHEHNE HEMNPEpPbIB-
HOWM paboTbl Ha BENOTPEHAKEPE WM MOXET ObITb
3TO O6bIYHbIN Ger No OUCTaHLUMK C KakOW-TO paBHO-
MEPHOI CKOPOCTLIO, Aanee NPOUCXoanT YCKOPEHNE,
OpraHn3M Ha4MHaeT OLyLaTh YCTanocTb, ObicTpee
yCTaBaTb MNOSABMSETCHA OAbILIKA, U Opyrue cyObek-

TVBHbIE OLLYLLEHNs. DTO ABNASETCA Havanom guana-
30Ha HarpysKku, roe ovMTenbHble paBHOMEpPHbIE Tpe-
HUPOBKN Y>XXe MnepexogsaTt B a3y WMHTEHCUBHOCTMW,
KaXXOpli TakoW PbIBOK MOCTEMEHHO YBeNM4MBaeT
CKOPOCTb YTOMJIEHWSI, CNIeOCTBUEM YEro NPONCXOanT
hr3noNOrMyYecKuin 0TKka3 B NPOJO/HKEHNE PaboThl.
Ha paHHOM 3Tane ukcupyeTcsi, MakcuManbHoe
noTtpebneHne Kncnopoga, HasblBalOT 3TO COCTOS-
HMEe MaKCuMMasibHOW a3pOOHON MOLLHOCTBIO, Korga
HabnogaeTcsa BbICOKOE WM OKOSI0 MakCuMManbHOoe
3HayeHne YCC. Takon gnana3oH TPEHNPOBOYHON Ha-
rPY3KN PEKOMEHAOBAH B CMPUHTEPCKON MHTEpPBaslb-
HOW TPEeHNPOBKe.

Ins BoccTtaHoBneHust AT® (rmaBHOMO MCTOYHU-
Ka SHeprnm B KIeTkax) OpraHu3M MCMonb3yeT Tpu
3HepreTn4eckne cuctembl. AHa3pPOBHbIE MYyTU MO3-
BOJIAOT MblWLAM paboTaTb Ha NPeaesbHON MOLLHO-
CTW, HO OYeHb Heponro. x pecypc 6bICTpO pacxo-
AyeTcs u3-3a Toro, 4YTo 3anackl poctokpeaTmHa n
rMMKOreHa 3akaH4MBaKOTCS, a B MblWLAX Hakanu-
BalOTCA NPOQYKTbI pacnaga, NoBblalowme KMCIoT-
HoCcTb cpedbl. CoBceM MHaye paboTaeT aspobHas
cuctema. OHa ucnonb3yeT Kucnopon Ans paciien-
NIEHNS1 )XNUPOB U YINIEBOAOB B MUTOXOHAPUSX. ITOT
NPOLECC HE Takow ObICTPbIN, Kak aHadpOObHbIN, 3aTO
OH MO3BONSET NOAAepPXMBaTb PaboToOCNOCOBHOCTb
opraHusma B TeYeHue JONAroro BpemMeHu. [MmaBHbI
orpaHuyMTeNlb 30eCb — BO3MOXHOCTU ceppLua, co-
Cy[Oo0B 1 NEerknx no AoCTaBKe KMUCNopoda K MbiLULaM.
Ba)xHO MoOHUMaTb, YTO B OpPraHn3me HET «MepPeKIto-
yaTensi», KOTOPbIN BKOYAET TOMIbKO OfHY CUCTEMY.
Bce Tpu nytn aHeproobecneveHus pabortatoT ogHo-
BPEMEHHO 1 JOMOJHSAT APYr Apyra, YToObl MOKPbITh
noTpebHOCTN opraHnamMa npu nbon Harpyske. [Ja-
)K€ eCNN YeNOBEK AeNaeT BCEro HECKOJSIbKO ABUXKe-
HWIA, 3a0eiCTBOBaHbl BCE CUCTEMbI, FOe OfHa N3 HUX
6epeT Ha cebst OCHOBHYIO Harpy3ky B 3aBWCMMOCTU
OT UHTEHCUBHOCTY 1 OANTENIbHOCTU YNpaXkKHEeHNs[4].

W3-3a aToro geneHve Byaos cnopTa Ha «aspob-
Hble» N «aHa3pPOOHbIe» CYMTAETCS LOBOJSIbHO YC/IOB-
HbiM. OHO CKOpee OMMCbIBAET XapakTep Harpysku,
Yyem peanbHble GuU3nonornyeckne npoueccol. [lo-
3TOMY MpU OLEeHKE hr3n4eckomn hopMbl CMOPTCMEHA
Ba)KHO CMOTPETb He Ha 0Oyl KaTeropuio Bupa
crnopTa, a Ha To, KaKk UMEHHO CUCTEeMbl 3Heproobec-
neyeHmsi paboTaloT NPU KOHKPETHON OANTENIbHOCTU
Harpy3ku (Hanpumep, npu 10-CeKyHOHOM CrnpuHTe
Unn pANTENbHOM MapacdoHe).

TpagnMunoHHbIE MapameTpbl, Takne Kak MMKo-
Bble 3HAY€HNs1 MOLLHOCTW, JO HaCTyNneHnus1 yToMe-
HUS UM CYMMapHbIi 06BEM BbIMOMHEHHOW paboThl,
6€e3yC/IOBHO, BaXKHbl A1 OLEHKU (hYHKLMOHANBHOMO
cocTtosiHusa atneta. OgHako OHM He MO3BOJISIOT C
BbICOKOW TOYHOCTbIO paccyvTaTb peasnbHble 3HEPro-
3aTpartbl opraHn3ma. o aToi Npu4mMHe Ncnosib3oBa-
HMe JaHHbIX NokasaTenel B KA4eCTBE 3KBMBANEHTOB
9HEPreTUYECKNX CUCTEM (Hanpumep, ANs OLEHKM
aHa’pOBHON uNN anakTu4eckonm paboTocnocobHOo-
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CTV) 32a4acTylo SABMSETCA METOOONIONMYECKN HEBEp-
HbIM 1 MOXXET NPUBECTU K UCKAXXEHHbIM BbiBOgaM [5].
Ons aHanusa Toro, Kak MMEHHO OpraHn3m Bbipaba-
TbIBAET SHEPrMIO BO BpeMs npefenbHbIX Harpysok,
hmaunonorn yacto npuberaroT K pacyeTy KNCNOPOA-
Horo pecdumuuta. CyTb MeTOoga npocTa: CHavana
CMOPTCMEH BbIMNOSIHAET HECKONIbKO YMNPaXXHEHWU C
YMEPEHHON WHTEHCMBHOCTbIO. B 3TO Bpems 3ame-
PSIOT, Kakoe KOJIMYECTBO Kucropopa notpebnser
opraHu3m. JTO MO3BOSISET BbIBECTU YETKYHO 3aKOHO-
MEPHOCTb: KaK MMEHHO pacTeT NOTPebHOCTN B KM1C-
nopofe nNpu yBenuy4eHun Harpy3ku.

3aTeM 3Ty 3aKOHOMEPHOCTb MEPEHOCAT Ha
CBEPXBbICOKME Harpy3ku, C KOTOPbIMWM OpPraHu3m
YXXe He CrpaBngaeTcs TOMbKO 3a CYET [AblXaHusi.
Takum 06pa3oM, onpeaenseTcs «TeopeTnyeckas no-
TPebHOCTb» — 06BEM KUCNOPO[A, KOTOPbIA Obin Obl
HY>XeH, ecnu 6bl a3apobHasi cuctema morna paboratb
6e3 orpaHu4eHuin. PasHuua mexxgy aTMm TeopeTude-
CKVM YUCSIOM U TeM, CKOJSIbKO KUCNopoAa YenoBek
peanbHO NOTPEe6nsieT, U eCTb KUCNOpoaHbin aedu-
uUT. DTOT Nokasartesb HarMIAgHO NOKa3bIBaET, Kakas
pons aHeprum 6blna nonyyeHa 3a CYET «ObICTPbIX»
aHa3pOO6HbIX MPOLECCOB, a Kakas — 3a CYeT Abixa-
HUs. [TOMMMO 3TOro METOAA, CYLLECTBYIOT, U Apyrue
Cnocobbl CNOCOBHbIE OLUEHUTL PaboTy aHepreTude-
CKUNX CUCTEM:

Buoxumnyeckuin aHanms: aTo Korga ocyLecTs-
nsetca 3abop, KPOBM UM MbILLEYHOW TKaHW OO ©
nocne Harpy3ku, YToObl MOCMOTPETb, Kak U3MEHUJICS
ypoBeHb AT®, kpeaTuHgocharta, nakrara u gpyrux
NPORYKTOB 06MeEHa.

MaTtemaTtundyeckoe MOAENNPOBAHKE: pacyeTbl
CTPOATCA Ha 6a3e yXe CYLUECTBYIOLWNX Hay4HbIX
OaHHbIX U hopmyn.

Ananna EPOC: nsamepeHune Toro, Kak gonro u
WHTEHCUBHO OpPraHm3M MOTPE6NAEeT KUCNOPOL YXe
nocne 3aBepLUEHUs TPEHUPOBKU (Tak Ha3blBAEMbIN
«KUCNOPOAHbI [onr»), YTo6bl BOCCTAHOBUTbL NOTpa-
YeHHble pPecypchbl.

B crnopTuBHOM Hayke MPUHATO cyUTaTb, YTO
aHaspobHasi sHeprus BbipabaTbiBaeTCA OBYMS MNy-
TaMu: 4epes3 docdareHHyto cuctemy (ATO-TLp) n
rmukonnad. OgHako Ha NpakTUKe TOYHO U3MEPUTD,
CKOJIbKO UMEHHO 3HEPrn TPaTUT OpraHn3m npu pa-
00Te BCEX MbILL, Cpasy, KpalriHe CnoXHo. Npsmble
METOAbl, KOTOPbIE XOPOLLO paboTaroT Npu U3y4eHUn
OTLENbHbIX MbILWL, HE MOAXOAAT O MOJSIHOLEHHbIX
TPEHNPOBOK. A 6patb B1ONCuo K genaTtb CNOXHbIE
aHanM3bl KPOBU MNPSMO BO BPEMS COPEBHOBAHMWIN
HEBO3MOXXHO. MoaToMy mngeansHoro cnocoba oueH-
K1 aHaspobHOro BKaga [o CUX NOp He CyLLecTBYeT
— BCE TeKyLUMe METOAbI /MLb KOCBEHHbIE 1 onupa-
IOTCS Ha onpenesieHHble AonyLeHns [6].

Tema Hallero uccnefoBaHus JIorMyeckn 3aTpa-
rMBaeT eLle oanH O4eHb BaXKHbI BOMPOC O TOM, Kak
WUMEHHO pacrnpenensieTca aHeprus B opraHmamMe npu
npenenbHbIX PU3NYECKNX Harpy3Kax, YTo Bbi3biBAET

cnopbl B Hay4YHoU cpefe. PesynsraTel nccnegoBaHuni
4acTo NMPOTMBOPEYaT ApPYr ApPYry, YTO 0ObACHAETCS
NCMONb30BaHMEM Pa3HbIX METOOVK, HEOAMHAKOBbLIMU
YCNOBUSIMU NPOBELAEHNSA TECTOB U MHAMBUOYANbHbI-
MW PasnnyansaMmn Mexxgy crnoptcMeHamm. XoTs OCHOB-
Hble NPUHLMMNbI PaboTbl SHEPrETUHECKUX CUCTEM Obl-
1 onucaHbl ele 25 neT Haszapf, CeroqHsa 3Tn AaHHbIe
HY>KOAlOTCHA B MEPECMOTPE C YYETOM COBPEMEHHbIX
TEXHONOMIA N HAKOMJIEHHOW CTaTUCTUKK. TpebyeTtca
NPOBECTN CPaBHUTENbHYIO PaboTy U cuctemaTusu-
pOBaTb aKTyasbHbl€ Hay4HbIE MyONNKaumMm yTO4YHUTb,
KaKylo pofib UrpatoT a3apobHble 1 aHa3pOOHblE NPOo-
LlecCbl NPV BbINOSIHEHUN YMPaXKHEHU Ha npefene
BO3MOXHOCTEN, B 3aBUCUMMOCTU OT WX LJUTESIbHO-
cTn [7].

B npouecce udy4yeHus paHHOro Bomnpoca a.-
TOPCKWIA KONMMEKTUB MONbITancsa cobparb u npoaHa-
M3npoBaTb BCE AOCTYMHble AaHHblE O TOM, Kak
UMEHHO paboTaloT aspobHas 1 aHaspobHas cucTte-
Mbl OpraHu3mMa BO BpeMs NpefaenbHbIX hU3ndeckmnx
Harpy3oK. YTob6bl HMYEro He ynycTuTb, Mbl MPOBE-
M mMacwTabHbIA MOUCK MO CEMM HayYHbiM 6Gasam
AaHHbIX. Mbl oxBatunn nepuog ¢ 1984 roga no
Hayano 2025 roga. Ons makcumManbHOW MpoayKTUB-
HOCTU Mbl OO BEAVHNIIA HALLM YCUINS C KOJIIEKTMBOM
CNeLUmnanm3npyolemMcss Ha CropTMBHON MeguuuHe,
COCTaBMAN CMUCOK KJIHOYEBBIX CJI0B, KacaroLmxcs
B3aMMOLENCTBUSA BHEPreTU4ecKnx cuctem. MNosHbliin
nepeYeHb MOMCKOBBIX 3anpOCOoB AN Kaxaon 6asbl
OaHHbIX MOXXHO HalTu B OdOpMIIeHHON Tabnuue.
MoMumMo ouumanbHbIX Hay4YHbIX My6AMKauuii, Mbl
ncKanu nHgopmMaunio B «HeouunansHon» nutepa-
Type 4epe3 Google. Takxxe Mbl U3y4nn CNnCcoK nnTe-
paTypbl U3 y>KE CYLLECTBYHIOLLMX 0630PHbIX CTaTen No
3TON TeMe, Y4TOObl HE MPOMYCTUTb Ba)KHblE MEPBONC-
TOYHUKW. BCce HalfeHHble MaTtepuranbl Mbl 3arpy3unm
B Mporpammy, rge aBToMaTU4eCcKn yaanunm Bce no-
BTOpPLI. [Janee y4nu Ha3BaHus 1 KpaTKne onucaHus
(aHHOTauuNn) kaxxaom paboTbl, YTOObI MOHATL, NOOXO-
OST NN OHW HaMm NS AeTanbHOro aHanmsa. B npouec-
Ce MOUCKOBOI paboTbl ObiNn 0TOOPaHbl peLLEH3NPY-
€Mble Hay4Hble CTaTbl, B KOTOPbIX paccMmaTpuBanncb
pesynbratbl UCCNEqOBaHUin, NPOBOAMBLUNECS KaK C
MY>KYMHaMK, TaK U C XKEHLLUHaMK, a Takxe paboThbl
CO CMeLLUaHHbIM COCTaBOM y4aCTHUKOB. Kpome Toro,
13 BbIBOPKU OblIM NCKITOHYEHBI UCCNEnoBaHus, cgo-
KYCVPOBaHHbIE Ha B3aMOOENCTBUN SHEPreTUHECKNX
CUCTEM B CrneumdnYecKnX yCrnoBusax: Npu BbiMoJsHe-
HUW MHTEPBaSIbHbIX YNPa)KHEHWI, B KOMaHOHbIX AMC-
LUNAnMHax ¢ YacTbiMX May3amu Wam Npu Harpyskax
cybmMaKCManbHON NHTEHCUBHOCTN.

AHannanpys gaHHble, 6bIN10 NPUHSTO peLleHre
CUCTEMATU3MPOBATb LAHHbIE MO HECKONbKUM KIIHO-
4YeBbIM KpUTEPUSM: OemMorpaduyveckne xapakTepu-
CTUKM N YPOBEHb NMOLrOTOBKM Y4aCTHUKOB, pasmep
BbIOOPKM, a TaKXKe NapaMeTpbl 3KCMEPUMEHTASIbHbIX
Harpy3ok. Ocoboe BHUMaHVEe yAensnocb OeTansim
TPEHNPOBOYHOIO MpoLecca — PEXUMY, UHTEHCUB-
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HOCTW, TEMNY N ONUTENBHOCTN 3aHATUIA. Takxe uK-
CUpOoBaNNCb METOAbI OLEHKN U KOSIMYECTBEHHbIE MO-
KasaTtesv BKJ1laga a3pobHOro n aHasapobHOro KOMMo-
HEeHTOB B 3HeproobecneveHne opraHnama [8].

Monck No NpodunIbHLIM 3NEKTPOHHbIM 6a3am
OaHHbIX MO3BOMUN BbISBUTL OKOJIO ABYX ThicsY ny6-
nvkaumii. Ewe 90 UCTOYHMKOB OblM OOHApPY>KEHBbI
NPV U3Yy4EeHUN CMUCKOB LMTMPOBAHUSA, YTO B CyMME
coctasuno 3000 pa6or. MNMocne yganeHns gybnvka-
TOB Mbl NMPOBENV NEPBUYHBIN OTOOP, NPOaHaNN3NPOo-
BaB Ha3BaHWs 1 aHHoTaumu ctatei. V13 atoro maccu-
Ba 20 OTYETOB He yAanoCb HanTu B NOHOM AOCTYnE,
254 paboTbl GbUIM UCKIKOYEHbI MOCNE AEeTalbHOro
n3yyeHus Tekcta. C y4eToM uccnenoBaHuin, KOtopble
Obl NepeHeceHbl U3 Hallero npeabloyliero 063o-
pa, NTOroBOE KOJIMYECTBO NyONMKaUniA, BOLLEALINX B
OaHHbI aHanus, coctasuno 2750 eanHu,

B pamkax gaHHOro o63opa Bce npoaHannsnpo-
BaHHble Hay4Hble paboTbl ObIIM CUCTEMATU3NPOBAHDI
No NPUHUWMY OLEHKN 3HepreTn4eckoro sknaga. Mol
BblOENUAN TPU KIIKOYEBbLIX MOOXOAA, KOTOpble npu-
MEHSINNCb aBToOpaMn NSt ONpeAeneHnst NCTOYHNKOB
aHepruu:

MeTtop kncnopogHoro geduuuta: 6asmpyetcs
Ha pacyeTe pas3HuULpbl Mexay CymMapHol noTpebHo-
CTblO B 3HEPrun n (hakTM4eCcKNM ypoBHEM MNOTpe6-
JIeHus Kucnopoga.

KombuHnpoBaHHble  (CMELLaHHbIE)  MEeToAbI:
BKJTHOHAIOT NPSAMbIE UBMEPEHUSA KOHLIEHTpaUun MeTa-
O0NMTOB B MbILEYHbIX BOMIOKHAX N KPOBOTOKE, a
TakXe OLeHKy 6bIcTporo komnoHeHTa EPOC (136bI-
TOYHOro NMOTPebneHns KUcnopopa nocrne 3aBepLue-
HUS Harpys3Ku).

TeopeTuyeckoe MOAeNMpoBaHe: OCHOBAHO Ha
MaTeMaTMYeCcKnx pacyeTtax, NCMOoNb3yrLuX nutepa-
TYPHbIE AaHHbIE.

Pacuyer aspobHoOro Bknaga B 3Heproobecne-
YeHne SBNSETCSt OOLLENPUHATON MPaKTUKOW, OCHO-
BaHHOI Ha MNPSAMON KOppensaumm Mexay Iero4HbIM
ra3aoobmeHom 1 cuHtesom AT®. B npenctaBieHHbIX
nccnegoBaHnsxX ONs OUEHKM aHeprosaTpaTr npume-
HANCA aHanM3 BblObIXAaEMOro BO34yXa C Y4YETOM
pecnupaTtopHoro kKoaduuueHTa, 4TO MO3BONAET
anddepeHUMpoBaTbL OKUCIEHWE XXNPOB U YrNeBo-
£0B. [0CKOMbKY NpU BbINOSIHEHWUW YNPa)KHEHWI MaK-
CUManbHOM WHTEHCUBHOCTM OCHOBHbLIM MCTOYHMKOM
3HEepruM BbICTYNaKT YyrnesoAbl, GOMbLUNHCTBO WUC-
cnegosaTeneil UCMNoJSib30BaNN SHEPreTUYECKUA K-
BMBaNIEHT Kucnopopa, pasHbein 20,9 kx/n O2 (B
OTheNbHbIX paboTax NPUMEHANNCb 3HadveHua 21,0
uwnn 21,1 kx/n).

OueHka aHa3pobHoW cocTaBnstoLwen conpsi-
>XeHa ¢ 6onbLUnMN TPYOHOCTAMU, Tak Kak obLenpu-
HSATas METOOUKa OTCYTCTBYET, U YYeHble OnmMparoTcst
Ha KOCBEHHbIE NoKasaTenu. TeM He MeHee, Nof aHas-
POGHOI EMKOCTLIO B 4aHHOM KOHTEKCTE MOHMMAETCS
MaKcuMarnbHbI 06bemM AT®, pecuHTe3npyemblii 6e3
y4acTus Kucnopopa B xoae npeaenbHO UHTEHCUBHOM

HarpysKu.

CTout NoAYepPKHYTb, YTO ANS MOJSIHOW peanu-
3aumn aHaspobHoro noteHumana Tpebyetcst paboTa
BbICOKOW UHTEHCUBHOCTU MPOOOS/IKUTENBHOCTHLIO OT
2 0o 3 MNHYT. HecMOTps Ha TO, YTO 4aCTb MNPOTOKO-
JIOB B paccMmaTpuBaembix NCCeaoBaHnax Obina Ko-
poye 3TOro BPEMEHHOIO MHTEPBaNa, MUHTEHCUBHOCTb
Harpy3ky no3Bofisina AOCTUYb MUKOBbLIX 3HAYEHUI
3HeproBblaeneHns. 3TO OaeT HaM OCHOBAHWUS CYu-
TaTb, YTO MOJSIy4YEHHbIE AAHHbIE 06 OTHOCUTESNIBHOM
BK/Iade 3HEepreTU4EeCKuUX CUCTEM SABASIOTCA OOCTO-
BEPHbIMY 1 NPUroAHbIMY A8 aHann3a.

[lna KoMNNeKCcHOro aHannsa metabonuama npu
npepesibHbIX Harpy3kax 4acTo MPUMEHSIIOTCA «CMe-
LWaHHble MeTofdpbl». B X OCHOBE NeXut TPexKom-
MOHEHTHas MOAENb OLEHMBaHWSA, KOTopas OenuT
aHas’pO6HYI0 3Hepruio Ha ocdareHHyro U MUKo-
JINTUYECKYIO cocTasnsowme. HecmMoTpsa Ha TO, 4TO
B CTapbix Mybnukaumsx 4acto BCTPEeYalTCa TepMu-
Hbl «aNakKTUYeCKUn» N «NaKTaTHbIN», COBPEMEHHAs
dusvonorma oToaeT NpegnoyTeHne 6onee CTPOrum
onpegeneHusam. OueHka BKiaga aTuX CUCTEM MOXKET
OblTb Kak NPsIMOl, TaK U KOCBEHHOW, a WUTOroBble
OaHHble BblpaXkatoTcs MO0 B 3HEPreTU4ecKnx eam-
Huuax (kOK), 1Mbo B aKBMBaNeHTax KMCIopoaa.

B 3akno4eHUn MOXKHO C YBEPEHHOCTbIKO CKa-
3aTb METOAbl MPEACTaBNSALWME OLEHKY «KUCIOPOA-
HOro ponra», a TakXXe pacyeTbl, OCHOBaHHble Ha
hu3nonormyecknx 3anacax B Mbilllax, NO3BOASKOT
AOCTaTO4HO TOYHO OLEHUTb Ponb hocdareHHon cu-
CTeMbl B aHeproobecneyeHun. Boibop KOHKPETHOM
METOANKUN 0ObIYHO NPOANKTOBAH TEXHUYECKNMN BO3-
MO>XXHOCTAMU nabopaTopun 1 CneumdguKon BbINos-
HAEMOro ynpaxxHeHus. HecmoTpsa Ha pasnuyusa B
MaremMaTnyecKknx mMogensx, oba nogxoga ocTarTcs
byHOAMEHTaNbHLIMU UHCTPYMEHTaMu Ofs NOHWMa-
HUA MEXAHU3MOB 3HEProNpPoOoYKUUN B CNOPTE BbICO-
KUX OOCTUXKEHWI.

lMoHVMaHe B3auMOOENCTBUA MEXAy 3Hepre-
TUYECKMMM CUCTEMaMM N NX BKNaga B obLiee sHep-
rocHab>XeHune BO BpEMSA MaKCMMaslbHOM (hU3n4eckoi
Harpy3ky no-npexxHeMy WMEET Ba’KHble MpakTude-
CKMe MOocCneacTBus, BbIXOOALME 32 pamKM Halmx
TeopeTudecknx 3HaHui. [lpeacTaBneHHble 30eCb
OaHHble NOOTBEPXKAAKT KOHLEMLUMIO OrpaHUYeHHOM
aHa’pObBHOWM CNOCOBHOCTM, KOTOpasi OrpaHnynBaeT
HaLlly CnoCOBHOCTb TPEHMPOBATLCS CO CBEPX MaKCU-
MasbHOI MHTEHCMBHOCTU B TEYEHNE ONPeaeneHHOro
nepvoga BpeMeHU. Yem 6onblUE MPOLOIKATESNb-
HOCTb, TEM HXXE CPEeOHAS UHTEHCUBHOCTbL Ha NpOoTS-
XKEHUN BCEro YMNpPakKHEHWs U TEM MeHbLUE BKNag
aHa’pPOBHOW 3HEPreTUYECKON CUCTEMbI B 0bLLEee Nno-
CTYMNEHNE SHEPTUN.

AHanM3 nccneqoBaHUn MO3BOMW HaM nyylle
NOHATb OUHAMUYECKOE B3aNMOOENCTBUE MEXAY ITU-
MU CUCTEMaMM MNPU PasfIMYHON MPOACIHKNTENbHO-
CTW TPEHNPOBKUW. Halum pesynsraTbl NOOYEPKMBALOT,
YTO NPOAOIIKUTENBHOCTE PUSNYECKMX YAPaKHEHNI
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BIUSIET Ha BCE 3HEPreTUYecKne CUCTEMbI, XOTS
00006LLeHHbIe AaHHble CnegyeT MHTepnpeTupoBaTtb
C OCTOPOXXHOCTbIO M3-3a PasfiMyuini B NpPOTOKOMax
HU3NHECKNX YNPaXKHEHUA N MeToOoax W3MepeHUs
B pasHbIX uccnenoBaHuax. bonee TOYHble wnn Ho-
Bble Noaxonpbl K NpobnemMe MOryT gaTb ganbHellwee
npencrtaeneHne 06 oTHOCUTENbHOM BKage docda-
FEHHOW, MUKONTUYECKON N OKUCAUTESIbHOW 3Hep-
reTM4EeCKUX CUCTEM B OOCTUDKEHWE MaKCUMasIbHOW
hr3nyecKom Harpy3Kkn B OygyLLEM.
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