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BBEJAEHHUE

Axmyanvnocmo ucciedosanusi. Ha coBpeMeHHOM aTarie pa3Butus Gpyrodosa
MPAKTUYECKU HEBO3MOXHBI PEBOJIOLMOHHBIE M3MEHEHMSI B TOCTPOEHUHU WIPHI,
YTO HEYIUBUTEIBHO, YYWUTHIBas Oojiee YeM CTOJETHIOIO HCTOPHIO Pa3BHUTHUA.
bnaronaps TiareabHOMYy 0TOOpPY, COBPEMEHHBIM TPEHUPOBOYHBIM TEXHOJIOTHSIM
YU HCHOJb30BAHUI0 MHHOBALIMOHHBIX (PapMaKOJIOTMYECKUX METOAMK IOPOTOBBIX
3HAYEHUH MOCTUINIM W (U3MYECKHE BO3MOXKHOCTH opraHuszma ¢yrtOomuctoB. B
CBSI3M C  OTUM  BaxKHeimiee  3HayeHHWEe  MpPUOOpPETaeT  KOHTPOJb
(YHKIHMOHAJIBHOTO COCTOSIHUSI OpraHh3Ma CIIOPTCMEHOB B TEUYEHHE CE30HA, UTO
IIO3BOJISIET HE TOJIBKO aJEKBAaTHO OLICHMBAaTh TEKYIIEE COCTOSIHUE, HO U
IPOTHO3UPOBaTh M MPEJOTBPAIIATh HACTYIUIEHUE HETaTUBHBIX HW3MEHEHUN
(besyrnos O.H. u np., 2011).

OObeKkTHBHAsE OLEHKAa W HUHTEpIpeTanus (QYHKIMOHAIBHOIO COCTOSHUS
OpraHu3Ma CIHOPTCMEHOB SABJISIETCSI HEOOXOAUMBIM YCIOBHUEM HAYYHOI'O MOJAX0Ja K
yIpaBJIeHUIO TpeHUPOoBoUYHBIM mporieccoM (ITmaTtonor B.H., 1997, 2010).

D¢} PexTUBHOCTD CIOPTUBHOM JEATEIBHOCTH HE TOJBKO B LIMKIMYECKUX, HO
U B UTPOBBIX BUJAX CIIOPTa BO MHOTOM OIPEIEISIETCS COCTOSTHUEM BEreTaTUBHBIX
CUCTEM OpraHM3ma, M TJaBHbIM o0Opa3oM amnmapara KpOBOOOpaIIeHHs
(BemoniepkoBckwii 3.5., 2001, 2002).

[lon BIMSHHEM CHCTEMATHYECKOM CIOPTUBHOM TPEHHPOBKM B OpPraHU3ME
pa3BUBaeTCs KOMILIEKC CTPYKTYPHO-(DYHKIIMOHAJIbHBIX U3MEHEHUH,
HaIpaBJICHHBIX HA ONTHUMH3ALMI0 (PYHKIMOHUPOBAHMS KAaK BCEro OpraHu3Ma B
LEJIOM, TaK M OTHENIBHBIX €ro cucrteM. He cocTaBisieT HUCKIOYEHUS B 3TOM
OTHOUIEHWM U amnmapar KpOBOOOpallleHUs, ONTHUMHU3aLUs (PYHKIHOHUPOBAHMS
KOTOPOTO SIBJIIETCA HEOOXOAMMBIM YCIOBHEM JOCTHXKEHHMSI CHOPTCMEHaAMU
BBICOKHMX CIIOPTUBHBIX pe3ynbTaToB (Kapnman B.JI., 1988).

[lo muenuto I'paeBckoii H.JI. (2004), ¢usnonoruvyeckue H3MEHEHUS
anmapata KpoBOOOpalleHHs OOYCJIOBJIEHBI CIIOKHOM IIeMbl0 B3aUMOJCHCTBUS

IreHETHYECKUX (PaKTOPOB ¢ OCOOCHHOCTSAMHU TPEHUPOBOYHOTO IIpoIiecca.
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W3ydyeHne cepleyHOM JAEATEIbHOCTH TOJ BIMSHUEM JIBUTaTEIbHON
aKTUBHOCTH BBI3BIBACT HeociabeBaronuii mHTEepec y uccienoratenein. Cepare
SBIIIETCS OTJIMYHBIM HMHJIUKATOPOM, CIOCOOHBIM ONPEIENIUTh IMOTEHIUAIbHBIN
YPOBEHB IPUCTIOCOOISIEMOCTH BEreTaTUBHBIX GyHKIMI OpraHusma,
Pa3BUBAIOILIMXCS MOJ] BIMSHUEM MBILIEYHOU esTenbHOCcTH. HecmoTtps Ha ycnexu,
KOTOpBIE TIOCTUTHYTHI B U3YYEHUN U3MEHEHUM B CEPACUHO-COCYIUCTON CUCTEME Y
IPEACTABUTENICH MHOTMX BHJIOB CIIOpPTa IOJ BO3JCHCTBUEM CHUCTEMAaTUYECKHX
TPEHUPOBOK, HCCIICIOBAaHNE VM3MEHECHUM IoKa3aresen LEHTPaJIbHOU
reMOAMHAMHUKN Yy (yTOOJHMCTOB pA3JIMYHBIX WMIPOBBIX aMIUIya IOJ BIHUSHUEM

LMKJIa TOAUYHOW TPEHUPOBKU HAM IMIPEICTABIIAETCS AKTYyaJIbHOM IPOOIEMON.

O0beKkT HCCIeJOBaHUA — COCTOSHUE CHCTEMBI KPOBOOOpAILECHUS
(GyTOOIUCTOB.
IIpenmer wuccieq0BaHUs — TIOKa3aTelIW LEHTPAIBHOM TeMOJWHAMUKU

dbyt6onuctoB cooproit HUY «benl'¥V».

Hear muccienoBaHusi — HU3YyUYCHUE OCOOCHHOCTEM LHEHTPAIbHOU
reMOJIMHAMUKN Y 3aKOHOMEPHOCTEH UX M3MEHEHHUS B MPOIIECCE TOAMYHOTO MUK
TPEHUPOBKH Yy UTPOKOB PA3TMYHBIX aMILTya.

3ajaum uccJieI0BaHuA:

1. [Ipoananu3upoBaTh MO JAaHHBIM HAYYHO-METOIUYECKOU JINTEPATYPHI
npo0JieMy HCCIIeIOBaHKS TEMOIMHAMUKH B CIIOPTE.

2. [IpoBecTn ucciemoBaHre MoKazaTelel IMEHTPATbHOW TeMOIUHAMHUKHU
M BBIABUTH 3aKOHOMEPHOCTEM WX M3MEHEHHUS B IPOIECCE TOJAMYHOTO IHUKJIA
TPEHUPOBKH y PyTOOIMCTOB paznuuHbix amiurya coopHoit HUY «benl V.

3. Pa3paboTraTh mNpakTHYECKHE PEKOMEHJAIMM II0 HCCJICIOBAHHUIO
nokaszaresyied IEeHTpaIbHONH TeMOJMHAMUKH (yTOOJHUCTOB U HUCIOJIH30BaHUIO
ATUX IOKa3aTeIeH B TPEHUPOBOYHOM MPOIIECCE.

I'mmore3a wuccaenoBanmus. Ilpennonaraercs, 4To aHalW3 MOKa3aTeIeH
IEHTPaJbHOM TIeMOJWHAMUKH Yy (yTOOJHUCTOB  BBISIBUT HMX OIPEJICTICHHbBIC

0COOEHHOCTH N 3aKOHOMCPHOCTH HU3MCHCHHA B IIPOHCCCC TOAMYHOI'O ITHMKIIA



TPEHUPOBKHU Yy UTPOKOB PA3JIUYHBIX aMILIyad. DTO JACT BO3MOKHOCTh Y4YE€Ta 3THX
0COOEHHOCTEH B TPEHUPOBOYHOM Tporiecce hyTOOTMCTOB.

Hay4Hasi HOBM3HA COCTOUT B TOM, UTO MOJy4€Hbl HOBBIE HAYYHBIE TaHHbBIC
O COCTOSHUM IIEHTpaJbHOW TeMoJMHAMUKU Yy ¢yTooauctoB cbopuHoit HUY
«benl'V». BrisiBiI€eHBI XapaKTEepHbIE OCOOEHHOCTH ILIEHTPAIBHON IT'€MOJUHAMUKH Y
UTPOKOB PA3JIMYHBIX aMILTya B MPOLECCE TOANYHON TPEHUPOBKH.

MeTtoabl HMccae0BaHUs: TCOPETHUECKH aHain3 M 0000IIEHHE JTaHHBIX
HAay4YHO METOAMYECKON JIMUTEepaTypbl; METOAbl MCCIEIOBAaHUA COCTOSHUSA
LEHTPaJIbHON FEMOAMHAMUKY; METOJIBI MATEMATHYECKOTIO aHAJIN3a U CTATUCTHKHU.

TeopeTuKo-MeTOH0JIOTNYECKYI0 OCHOBY FKCCIEIOBAaHUS MPEJCTABISIOT
uccnenoBanust Cauiikoro H.A., Aramkansna H.A., JIom60 A.T'., Kapnmana B.JIL.,
baesckoro P.M. o0 mnpoOiemMax ajmantalud CEpACYHO-COCYAUCTOM CHUCTEMBI
CHIOPTCMEHOB.

Teopernueckasi 3HAYUMOCTH HCCaeA0BaHUA. [[oTydeHbl HOBbIE HAyUYHbIE
JAHHBIE O BJIMSHUU TOJMYHOTO LUKJIA TPEHUPOBKU HA COCTOSIHUE LEHTPaJIbHOU
reMoJInHaMuKu GyTOOIMCTOB COOPHOM By3a.

IIpakTnyeckasi 3HAYUMOCTb MCCJIEIOBAHUS 3aKJIIOYAETCS B TOM, 4YTO
MOJIy4YeHHbIE B JHMCCEPTAllMd HAy4YHbIE JI@HHBIE O COCTOSIHUM LEHTPAIbHON
reMOJIMHaMUKH  (PyTOOJIMCTOB MOKHO HCIIOJIB30BaTh [IJISl WHIMBHIyaIH3allUN
TPEHUPOBOYHOT'O MPOLECCA U MOBBILLIEHUS €r0 3(PPEKTUBHOCTH.

[lony4yeHHble B HMCCIEJOBAaHUU JAHHbIE OBLIM OINMYOJHMKOBaHBI B HAy4YHOMH
CTaThe.

Crpykrypa u o0bemM aucceprammu. Marucrepckas auccepTanus,
BHITIOJIHEGHHAasE B COOTBETCTBMM  C  YCTAaHOBJICHHBIMH  TpPEOOBaHUSMU
rOoCyAapCTBEHHOTO 00pa30BaTENbHOTO CTAaHJApPTa, COCTOMT W3 BBEIECHUS, TpPEX
IJ1aB, BHIBOJIOB, MPAKTHUYECKUX PEKOMEHIaui, Ou0Iuorpaduyeckoro Crucka.

JlanHast MarucTepckasi JuccepTarys BKIIFOYAeT TEKCT o0muM oobemoM 51
CTpaHHMll, a Takxke 3 TaOmuupl, 91 HCTOYHMKOB JUTEPATYpPbl, U3 KOTOpPbIX 1

3apyOEKHBIX aBTOPOB.



I''TABA 1. AHAJIN3 IUTEPATYPHBIX HCTOYHHMUKOB 110 TEME
NCCIEAOBAHUA

1.1. Poab cepaeyHO-CyCyaANCTO# CHCTEMbI B TPAHCTIOPTE KUCJIOPOIA MPH

MbIIIIEYHOM ACATCIbHOCTH

O (DHEeKTUBHOCTh CIOPTUBHOM JEATEIBHOCTH, OCOOCHHO B IHUKJIMYECKUX
BUJAX CIOpPTa, B 3HAYUTENILHON Mepe Ompeensercs ONTUMAaIbHOW padoToi
KapJIMopecnupaTopHoil cucteMbl. IMeHHO mo3TOMy TpolsemMa IUPKYJISTOPHOTO
oOecrieueHUs1 TpaHCIOpPTa KUCIOpojaa  siBisieTcs  (QyHAAMEHTAIbHOW  JJIs
COBPEMEHHOW CITIOPTUBHOM MEIUIIUHBI U (PU3UOJIOTHUH.

TpaHcnopT KUCIOPOJia U3 OKPYXKAIoIIeH cpeAbl K padOTArOIMM MBIIIIaM
OCYILECTBIISIETCS KOMIUJIEKCOM CHCTEM W OPTaHOB, OOBEIUWHSEMBIX B HEKOTOPYIO
YCJIOBHYIO KapJIUOPECTUPATOPHYIO CUCTEMY WM CUCTEMY TPAHCIIOPTAa KUCIOPOA.
Kaxmoe 3BeHO 3TOM CHUCTEMBI MOXKET OINPENesTh JOCTaTOYHOCTh TPAHCHOPTA
KHCJIOpOAA MpH HAarpy3Ke U, CJEAO0BATEIbHO, Ka)XKJ0€ M3 HHUX MOXKET WrpaTh
JUMUTHUPYIOIIYIO POJIb, OJTHAKO B PEaJTbHBIX YCIOBHUSIX KPOBOOOpAIIICHHE SIBISETCS
[VIABHBIM JIMMUTUPYIOIIMM 3BEHOM B CHCTEME TPAHCIOpPTa KHUCJIOpoAa MpH
WHTCHCUBHOMW MBIIIIEYHOM paboTe.

OOGBIYHO TIPU PACCMOTPEHUM JIUMUTHPYIOIIMX MEXaHU3MOB OCHOBHOE
BHUMaHHE oOOpalaercss Ha NPOU3BOJUTEIBLHOCTh cepaua. Jlumutupyromume
MEXaHM3Mbl  TIepu(epUUecKOoro  KpOBOOOpalieHHuss W, B YacCTHOCTH,
KpOBOOOpAIlIEHUS! B MHUKPOLMPKYJISATOPHOM pyclie MPOAOKAIOT OCTaBaThCA
MaJIOU3y4Ye€HHbIMU. BMecTe ¢ TeM KpPOBOTOK B KamMJUIAPax MOMKET OKa3bIBaTh
CYIIECTBEHHOE BJIMSHHME Ha MAacCOMEPEHOC KHUCIopoAa K MHUTOXOHAPUSIM
MbIlIIeyHOW  TKaHu. [loatoMy B  uwucie  (PakToOpoB, OTPaHUUUBAIOIIUX
MaKCUMaJIbHYIO a’pOOHYI0 MOIIHOCTh, JOJDKHBI OBITh PAacCMOTPEHBI Kak
LEHTpaJIbHbIE, TaK U MepUPEPUIECKUEC MEXAaHU3MbI TEMOJUHAMUKHU.

K uncny daxropoB, BIMsIONIMX HAa YCKOPEHHE KPOBOOOpAICHHS, MOXKHO

OTHECTH TI0O MEHbIIIEH Mepe Tpu: 1) MUHYTHBIM 00BEM KPOBOTOKA (CEpIICUHBIM



BBIOPOC), 2) KECTKOCTh apTEepUaIbHBIX COCYAOB, 3) IENOHUPOBAHHE KPOBU B
MBIIIIIAX W  €MKOCTHBIX cocyAax (BEHO3HbIA BO3BpaT). Paccmorpum
MOCJIEIOBATEIbHO  3TU  (PAKTOpbl  KaK  OTHOCAIIMECS K  IEHTPaJIbHBIM
JUMUTUPYIOIIUM MEXaHW3MaM KPOBOOOpaIeHUsI B TPAHCIOPTE KHUCIOPOJa MpU
Harpyske.

Benuuuna ceppedyHOro BbIOpOca SBISETCS TJABHBIM JE€TEPMHUHAHTOM
TpaHCIOpTa KHUCJopoAa Npu Harpys3ke. [Ipou3BOAUTENHLHOCTH CcepJilla MOMKET
paccMaTpuUBaThC KaK HEKOTOPBIM MHTErPAJIBHBIA IT0KA3aTellb, XapaKTepU3yOIUN
TPAHCIIOPTHBIE BO3MOKHOCTH KapJAUOPECHUPATOPHON CHCTEMBI B OTHOUIEHUU
ra3oB KPOBH.

[Ipn mMakcuManbHON Harpy3Ke 4acToTa CEPACYHBIX COKPAILEHUN JOCTUTaET
BHUJIOBOTO U BO3PACTHOTO Makcumyma. [l denoBeka MOJIOJ0ro Bo3pacTa 3TOT
MakcUMyM Kkosiebsiercst B 30He 185-210 ya/MuH, T.e. IJIUTEIBLHOCTb CEPJIEUYHOIO
nukiaa kojebnercs B mpeaenax 0,32-0,28 cek. Y nwmi cpeaHero M MOXKHIIOTO
BO3pacTa MaKCUMaJbHasl 4YaCTOTa CEPJCUYHBIX COKPAIICHUN CHUXKACTCS.

B ycrnoBusix, xorma opraHu3mMy HEOO0XOIuUM OOJIBIION CeplIeYHbI BHIOPOC
JUISL  BBITIOJIHEHUSI ~ HANPSDKEHHOW ~ MBIIIEYHOM  palboThl,  pa3BUBaETCSA
dbuzmosiornyeckass  aWiaTalMs  MOJOCTEH  cepaima, runeprpodupyercs B
OMPENICICHHOW Mepe MHUOKAp[l, T.€. CO3JAI0TCS YCJIOBUS ISl UHANBUIYAIbHOTO
yBeIWYEHUsI yaapHoro ooOwseMa. OJHAKO yBEJIMYEHUE HTOTO IOKa3aTess
OMOJIOTMYECKU JIETEPMUHUPOBAHO BO3MOXKHOCTBIO CEpJlla JTUJIaTUPOBATHCS.
[TosTomy poct ynapHoro oosema He 6e3rpannucH (bemonepkoBckuii 3.b. ¢ coaBr.,
2002; Xpymes C.B., 2008).

Ecnu npuHATh 3a MakcUMallbHblE BEJIMYUHBI YAaCTOTY CEPACUYHBIX
cokpaienuii, paBuyro 200 ya/mMuH, M yaapHblii oObeM, paBHbld 200 M, TO
MaKCHUMAJIbHBIA CepJIeUHbIN BBIOPOC MOJDKEH ObITh paBeH 40 ji/muH. Dta mudpa
OPUEHTUPOBOYHO COOTBETCTBYET npeaeabHON MPOU3BOIUTEIIBHOCTH
yejoBedyeckoro cepana. OHa BcTpeuaercss KpadiHe peako. IIpeBbiienue ee

ABIACTCA CKOPEC HCKIKYCHHCM M3 IIPpaBHI - TaKoMu IMIPOU3BOIAUTCIIBHOCTBIO



CEPJIEYHO-COCYIUCTON CUCTEMBI, TO-BUIUMOMY, 00JIaJat0T JECATKHU WK B JTy4YIIEM
CJIydae COTHHU U3 BCEH YETIOBEYCCKOM MOIYIISITUH.

[lepecTpoiika reMOJAMHAMHUKHA TPU MBIIIEYHONH paboTe COMPOBOXKIACTCS
pAIOM  LIEJICHANPABJICHHBIX  COCYIMUCTBIX  peakuuid. MmenHo Omaromaps
MOBBIMICHUIO  JKECTKOCTH  KPYMHBIX  apTEpHil  JOCTUTAETCA  HEOO0XO0IUMOE
yBEJIMYECHUE CKOPOCTH KpOBOTOKa B cocyauctoii cucreme (Open B.P., 2014).

OpHoHampaBlieHHAsT PEaKIus COCYJUCTOTO TOHyca Ha (PU3MYECKyIO
HArpy3Ky, MPOSIBISETCS B YBEIWYCHUU CKOPOCTH PACHPOCTPAHEHUS ITyJIbCOBOU
BOJIHBI B COCY/JIaX 3JIACTUYECKOTO U MBIIIEYHOTO THUIIA.

OU3NONOTHIECKOE 3HAYCHUE TIOBBIMIEHUS CKOPOCTH PaCIpOCTPaHEHUS
MyJIbCOBOM BOJIHBI TPU MBIIIEYHONH pabOTe€ COCTOMT B TOM, YTO YCKOPEHHUE
KpPOBOTOKa B  CEpPACYHO-COCYAUCTOM CHUCTEME TpH MBIIMIEYHON padote
oOecrieunBaeTCs PE3KUM BO3pACTaHWEM KHHETHYECKOW DSHEPTHH CEPJICYHOTO
BbIOpOca. [ToaToMy paboTa cep/ilia 1o HenoCpeICTBEHHOMY MEPEMEIICHHUIO CTOJI0a
KpPOBH B COCYIUCTOM CHCTEME BO3MOXKHA JIUIIb TIPH YCIOBHUU YBEIUYCHUS
PUTHIIHOCTH apTepuainbHbIX cocyaoB. llocrmegHee, kak U3BECTHO, Bceraa
JIOKYMEHTUPYETCS YBEIMYEHHEM CKOPOCTH MYJIHLCOBOI BOJIHBI.

N, nakonen, mociuenHuil ¢hakTop, BXOIAIIUA B KOMIUIEKC IEHTPAILHOTO
JUMUTUPYIOIIETO MEXaHW3Ma KpOBOOOpalieHuss B CHCTEME TpaHCIOpTa
KHCIIOpoaa, - A()QPEKTUBHOCTH BEHO3HOTO BO3BpaTa KpPOBU TIPH (PU3HUECKOU
Harpy3ke. COBEpIIEHHO OYEBUAHO, YTO BEIIMYMHA CEPJCYHOTO BBIOpPOCA MOXKET
OBITH CEPhE3HO OrpaHUYeHa OOBEMOM KpOBH, IMOCTyHAOIIEH K ceply.
[TomoxeHue o HEPa3pHIBHOCTH TTOTOKA B 3aMKHYTOW THAPOAMHAMUYCCKON CUCTEME
peaycMaTpuBaeT MPU TOCTOSSHHOM PEXHME KPOBOTOKAa YCJIOBHE pPaBEHCTBA

CEpJCUYHOr0 BBIOpOCA BEHO3HOMY BO3Bpary kpoBu k cepany (Kapnman B.JL.,

1998).



1.2. Anantanusi cepae4Ho-cOCyIMCTOI CUCTEMBbI Y CIIOPTCMEHOB U

H3MEeHeHHs NoKa3areJien reMmoamHaMHuKHu

Benymieit ¢pynkiueid opraHu3ma npu pas3iudHbIX JBUTATEIbHBIX PEXUMAaX
SBJIICTCSI TIO/ZIEP KaHNE aJIeKBaTHOTO HArpy3Ke KUCIOPOIHOTO pexkuma. CormacHo
COBPEMEHHBIM MPEJICTABICHUSM 3Ty (DYHKIIUIO B OpTraHU3ME BBIMIOJIHSAET KapaHuo-
pecnupaTopHasi CUCTEMA, COCTOSIIAs W3 BHEIIHETO JBIXaHUs, KPOBOOOpAIICHUS U
razooomena. OCOOEHHO BelMKa €€ poJib B MOAJEPKaHUU KHUCIOPOIHOTO PEeKruMa
OpraHu3Ma CIOPTCMEHOB, T.K. OT TOIO B KaKOW CTENEHU ITO MPOUCXOJIUT, 3aBUCUT
¢u3nueckass pabOTOCHOCOOHOCTh CIOPTCMEHOB M WX CHOPTUBHBIE PE3YNIBTATHI.
[ToaToMy mpobieMe amanTanvu KapIUOPECIUPATOPHON CHUCTEMBI YEJIOBEKa K
(bU3UYECKUM Harpy3KaM MOCBSIIEHBI MHOTOYHCIICHHBIE PA0OThI, KOTOPHIC SIBUJIHCH
OCHOBOITOJIATAIOIIMMHA JIJIT Pa3BUTHS WCCJICAOBAaHWA B 00JacTH (DU3HOIIOTHH
busnueckux ynpaxksnenuit u cnopta (Kapnman B.JI., benonepkosckuit 3.b.,
I'ynkoB U.A., 1988; C.b.Tuxsunckuii, C.B.Xpymes, 1991).

N3BecTHO, 4YTO 3aHATUS pa3IMYHBIMU BHJIAMH CIOpPTAa CTUMYJIUPYIOT
COOTBETCTBYIOIIUE aJanTalldMOHHBIE TEPECTPOWKHM B OpraHuU3Me, U OTO
00yCJIOBJIEHO (PU3HOJOTMYECKON 1eeCO00pa3HOCTRIO MIJIsi JAHHOTO BHA CIOpTa
(dembo A.I'., 1980; CononxoB A.C., Cym3unoBckuii @.B., 1996). D10 BrnomHe
3aKOHOMEPHO C TO3UIMU (PYHKIIMOHAIBHOW CHUCTEMBI TOMEOCTa3a W JIOCTHIKCHUS
MOJIE3HOTO  MpucrnocoouTenpHoro  »pdexkra 3a  cueT  B3aUMOJICUCTBUS
COBOKYIMHOCTH (DYHKIIMOHAJBHBIX CUCTEM OpTraHu3Ma.

N3yuenne cepaedyHON JAESITEIBHOCTH IO BIWSHHUEM JIBUTATEIHHOM
aKTUBHOCTH BBI3BIBACT HeociabeBaronuii nHTEpec y uccienorateneir. Cepare
SBJIICTCSI OTJIMYHBIM HWHIUKATOPOM, CIIOCOOHBIM OMPEICIUTh MOTCHITHATBHBIN
YPOBCHB IPUCTIOCOOIIEMOCTH BEreTaTUBHBIX byHKIHHI OpraHu3Ma,
Pa3BUBAIOIIMXCS MO BIUSHUEM MBIIIEYHON NeSITeIbHOCTH. OT (PYHKITMOHAIIBHOTO
COCTOSIHHSI ~ CepJilla, KOTOpOE€ OYeHb OBICTPO JOCTHTaeT Tpenesia CBOECH
MIPOU3BOIUTEIILHOCTH, 3aBUCHUT U pusznueckas padorocnocooHocts (I1.I1.030muHB,

1984). HW3ydenuwe mOTEHIMANA CEPACYHOCOCYJIUCTON CHUCTEMBI MPUOOpeTaeT
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BAKHOE TEOPETUUYECKOE M MPAKTUYECKOEe 3HaueHHe A (U3HOJOTUU CHOpTa MPHU
pa3paboTKe MyTe W METOJOB COBEPIICHCTBOBAHMS CIOPTHBHOTO MacTEpPCTBA, a
TaK)Ke MpU 0TOOPE B pa3IMYHbIE BUJIBI CIIOPTA.

OpHuM U3 BaXXHEHIIMX MapaMeTpoB, XapaKTepU3YyIOMMX (YHKIIMOHAIHLHOE
cOoCTostHUE cepAua, sisngercs yactota cepanedouenuit (UCC). O1o — naOunbHbIN
nokasarelib  (PYHKIIMOHAJIBHOTO COCTOSIHUSI CEPACYHO-COCYJUCTON CHUCTEMBI,
KOTOPBIM MEHSIETCS B 3aBUCUMOCTH OT CHJIbl BIIMSHHUS Ha CEpPAlUE Pa3TUUYHBIX
OHAOTEHHBIX W OK30TE€HHBIX (DAaKTOPOB, COMPSDKCHHBIX C JEATEIBHOCTBIO
CUMITATUYECKOTO U MApaCUMIATUYECKOT0 OT/IEJIOB HEPBHOM CUCTEMBI.

B mpouecce pocra n pasButus yenoBeka YCC cHukaercs, JOCTUTAsT K
MOJPOCTKOBOMY BO3pacTy BEJIMYMH, OJU3KUX K TOKa3aTelasiM B3POCIBIX.
VYpexeHrne 4acToThl cepAleOMEHUN B OHTOTEHE3€ MPOMCXOIUT B OCHOBHOM 3a
nepBble BoceMb JeT ku3Hu (Ha 91,20%). Takoe Bo3pacTHOE H3MEHEHUE
cepilieOneHnui 0OBICHSIOT 00JIee BHIPAKEHHBIM XOJMHEPTUUECKUM BIIMSHHEM Ha
CEP/ICUHYIO MBIIIIILY, 4TO CIIOCOOCTBYET MOBBIIICHUIO npezena
paboTocmocoOHOCTH — cucTeMbl kKpoBooOparienus (Epmoinaes FO.A., 1985).

[Ipu ¢Qusmyeckux Harpy3kax, NpPEXIE BCEro, H3MEHSETCS YacToTa
cepAleOneHnii - BaXXHEUIIUK (HU3UOJIOTUYECKUI MEXaHHM3M, OCYIIECTBIISIONIUN
CPOYHYIO aJanTalliio CUCTEMbI KPOBOOOpAIIEHUSI K MBIIIEYHON padoTe. bricTpas
peakiuss YCC oOecneunBaeTcsi HaJIM4YMEM B HEM IIMPOKOrO JHana3oHa
PUTMHUUECKUX cocTaBisitomux. [lpu 3ToM, YeM MmmMpe Auana3oH KojeOaHuu
CEpPACYHOU MESITEIbHOCTH W YEM MEHBIIE MIar PEeryJsilu, T.€. HAauMEHbIIEe
m3MeHenne YCC, BO3HMKAWOIIEE MOJ BIMSHUEM PA3JIUYHBIX BO3JCUCTBUI Ha
OpraHu3M, TeM JIydille pEeryJalus KpPOBOOOpaIlleHWs W TEM  BBIIIE
pabotocniocoOHocTh (O30muns I1.I1., 1984).

B npouecce amantanmuu K (U3MYECKUM Harpy3kaM 4YacToTa CepACYHBIX
COKpalIEHUW y CIIOPTCMEHOB 3aMEUISIETCS B PE3yJIbTaTE XPOHOTPOIHOIO BIUSHHUS
OJIyKJaroliero HepBa Ha CHHOATPUATBHBIA y3eld. DOTOo oOIIenpuHsATas TOYKa

spenus. [lpu uccnenoannu 1000 BhicOKOBaMMpUIIMPOBAaHHBIX criopTcMeHoB H.JI.
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I'paeBckas (1997) obHapyxwmia B 95,5% cinydyaeB 4acTtoTy cepieOUeHUil MeHee
60 yu./MuH.

O Oosiee peKOM MyJIbCE Y CIOPTCMEHOB COOOIIAET U OOJIBITUHCTBO JPYTUX
aBTOpOB. Pa3nuuus kacaroTcs JIMIIb YaCTOTHI BBISBICHUS TAKOTO PEAKOIO IyJbCa,
YTO B 3HAUMTEIBHON CTENEHH 3aBUCUT OT CHENHATW3alvdd U KBaTU(UKALNN
CIIOPTCMEHOB, TMEpHOJia MOATOTOBKA M BpEeMEHU 00CleOBaHUs, HAKOHEII, MoJia U
Bo3pacta cropTcMeHoB. Kak mpaBuio, Oonee peakuil myiabC OOHApYXMBAIOT Y
CHOPTCMEHOB, TPEHUPYIOLIMXCS B BHJIaX CIOPTA, Pa3BUBAIOUIMX BBIHOCIMBOCTH M
UMEIoUMX Oojiee BBICOKYIO KBalu(uKalMio; B 1epuoa Oosiee  BBICOKOU
MOJATOTOBJIICHHOCTH; TpPHU MPOBEACHUM OOCIEIOBaHUA B YCIOBHSIX OCHOBHOIO
o0OMeHa; y MYXXUYHH 10 CPABHEHUIO C KEHILMHAMH; y B3pPOCIBIX CHIOPTCMEHOB IO
cpaBHeHHIO ¢ oHbIME (BemoniepkoBekwmii D.b., 2009).

[loka3zaTenb 4acTOThl CEpAUEOMEHUI MIMPOKO HCHOJIB3YETCS I OLUEHKH
(YHKIIMOHAJIBHOTO  COCTOSIHUS,  KadecTBa  PEryjJMpOBaHUS  CEpECUHOM
JEATEIbHOCTH M aIallTAllMOHHBIX BO3MOYKHOCTEH CHUCTEMbI KPOBOOOpAILIEHUS MPU
¢u3znyeckux Harpys3kax, 4TO OOYCJOBJIEHO HPOCTOTOM €ro OIpeaeiaeHus, |
JIOCTaTOYHO BBICOKOW HH(popMaTtuBHOCTHIO. CyrmiecTBeHHyto uHpopmanuo YCC
HECeT MpPH XAPAKTEPUCTUKE MEPEXOJHBIX MPOLECCOB - OT COCTOSHHUA IMOKOA K
Harpyske, OT OJHOW Harpy3kH K Apyroil. AHaJM3 JTAHHOTO MOKa3aTels SBISETCS
TPaJAMIIMOHHBIM TPU PACCMOTPEHUHM Mepuoja BpadaThIBaHUsS, YCTOWYUBOTO
COCTOSIHUS M BOCCTAHOBJIEHUS TMOcje BbIMoJdHeHus padotel (Kapnman B.JL,
benouepkorckuii 3.b., I'ynkos U.A., 1988).

VY CTaHOBJIEHO, YTO B YCIOBHUSIX CUCTEMATHYECKUX MBIIIEUYHBIX TPEHUPOBOK
HKCTpAKapAUATHHOE BIIMSHUE HAa WHOTPONHYIO (DYHKIMIO cepiiia ¥ yAapHbII
o0beM KpoBH ymeHbliaeTcs, a Ha YCC, Ha000poT, YBEIMYUBAETCS, YTO BHI3bIBAET
ypeKeHUE YacToThl cepalneoreHuit B mokoe. VccienoBaTensiMu BBISBICHBI
OTHOCUTEJIHHO BBICOKHE TMOKAa3aTeM yJapHOro oO0beMa cep/illa y CIOPTCMEHOB,
3aHUMAIOUIUXCSI  COPEBHOBATEIBHOW  JESATENBHOCTBIO. YBelWYeHue o0bema
BbIOpachIBA€MON KPOBH TPOMUCXOJUT, BEPOSATHO, 3a cyeT Oosee MOJHOTO

OIMOPOKHCHHUA JKCIIYAOYKOB CCpJlia BCICACTBUC YBCINYCHUA COKpaTI/ITeHBHOﬁ
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crnocooHoctr Muokapaa (A63amos H.U., Aozanos P.P., 2009; Xypammmua WN.I'.,
2009).

AnekBaTHasi peakius KapJUOPECHUPATOPHOW CHUCTEMBbI MpPHU Harpy3Kax
XapaKTepUu3yeTcss JUHEHHBIM POCTOM YacTOThl CepAlcOMeHH, MOoTpeOIeHueM
KHCJIOPOJA U KUCIOPOAHOrO IyJsbca. CylecTBYIOT JaHHBIE O TOM, YTO HapacTaHHUe
UCC npu HE3HAYUTEIbHOM HAarpy3Ke MNpPOUCXOAUT MPEUMYILIECTBEHHO 3a CUET
CHI)KCHUSI TMapacCUMIATUYECKUX BIMSHHUMA, a NpU CyOMaKCUMalbHOW - 3a CYeT
YBEIIMYEHHsI TOHYCAa CHMIIATUYECKOrO OTJAENIa HEPBHOM cucTeMbl. Yactora
cepllleOMeHn  yBEIIMYMBAETCS 3a CYET TMOoJAaBieHUS OapopedaeKTOpHBIX
MpOSIBIICHUM, Pa3BUBAIONIUXCS MpPH MOABEME AapPTEPUAIBHOTO  JIABJICHUS,
napacUMIATUYECKUX BIUSHUM Ha CepAlle, a TaKKe BCIEICTBHE BO3paCTaHUs
CUMITATUYECKUX BO3JeUCTBUU. [IOBBIIIEHME YPOBHS KaTEXOJaMHHOB B KPOBH
TaKK€ MOXXET HMeThb 3HaueHue. BospacTHeie ocoOeHHocTH wu3MmeHenus YCC
BBIPAKAIOTCS B CKOPOCTH Pa3BEPTHIBAHMS 3TOIO0 FEMOJMHAMUYECKOTO MapameTpa.
HekoTopbie aBTOpbI, M3y4yaBIIME NEPEXOJHBIE MPOLECCHl OT YCIOBHM IMOKOA K
paboTte, OTMEUaIOT, YTO YeM MEHbIIIE BO3pacT peOeHKa, TeM ObICTpee MPOUCXOAUT
JOCTHKEHNE MaKCUMaJIbHOM 11 faHHOW Harpy3ku YCC.

[Ipu yBenM4YeHUH MOIIHOCTU HATrpPy3KH y JETeH HaOIIOAAeTCs MOBBIIICHHE
YaCTOThI CepeOMeHN, U CBOMX CYOMaKCHMAJIbHBIX 3HAUYCHUN OHA JOCTUTaeT Ha
ypoBHe 1,50 Bt/kr. Ilpu nanbHeileM HapacTaHUM MOIIHOCTH (HU3UYECKUX
Harpy3ok, npumepHo 70% oOT MakcumanbHO BBITOTHUMOM, BenuuuHbl UCC
MEHSAIOTCSl HE3HAUUTENbHO. BhICOKHE MOKa3aTean XpOHOTPONHON (PYHKIIMH cepaua
y JIeTel, CKopee BCEero, HY)KHO CUMTATh OJIHUM U3 NPOSBICHUN (PHU3UOJIOTHIECKUX
peakiuii cepaeuHont gesarenbHocTH. P.A . Kamtoxnas (1975) paccmarpuBaet
MakcuMalibHyl0 UYCC mnpu OoNBIIMX MBIMIEYHBIX HAarpy3kax Kak sIBJICHUE
KOMIIGHCATOpHOE g noaaepxkaHuss u  yBenumdenuss MOK ¢ menbro
YIOBJIETBOPEHUS BO3PACTAIONINX MOTPEOHOCTEN BCETO OpPraHU3Ma.

Jlist oueHKkH (PYHKIIMOHAJIBHOTO COCTOSIHUS CEplla peliaroniee 3HaueHHe
UMEeT ompezieliecHHe MHHYTHOTO oObema kpoBooOparienusi (MOK) u ymapaoro

oobema kpoBu (YOK). ®akrt BO3pacTHOrO YBEJIMUYCHHS OSTHX IOKa3aTesen
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OOBSCHSET WM3MEHEHHUEM CaMOro Cep/ld, MOBBIIIEHUEM MOIIHOCTU CEPIIEYHOM
JESITEIbHOCTH U 00IIero yBeiauueHuss maccol tena. Ilpu stom Bemmumna MOK
BO3pactaeT B MeHblied creneHd, yeM YOK, uTto 00ycCIOBIIEHO BO3paCTHBIM
camxennem YCC.

B nurepatype MMeErOTCS JaHHbIE O HepaBHOMepHOcTH u3MeHeHus YOK c
BO3PACTOM: MEPUOAbl MHTEHCHUBHOTO TOBBIIICHUS MapaMETPOB TIEMOAUHAMHKU
YEpPENyITCAd C NEPUOJAMH HE3HAUUTEIBHBIX W3MEHEHUW WM HEKOTOPOro
CHWKEeHHUsT WX. BrisiBneHo ckaukoobOpasHoe mosbimeHue YOK, mpuxomsmeecs y
MajbuukoB Ha 4 u 11 jeT, a y neBouek - Ha 5 u 14 mer. HamGonpmmii mpupoct
o0beMa cepilia OTMEUalOT y MOAPOCTKOB B Bo3pacTe 13-14 mer. DTO CBSI3aHO CO
3HAYUTEIIbHBIM YBEJIMUCHUEM MAacCChl KEIyJOYKOB CEpJla, 4YTO, IMPUBOAUT K
3HAYUTEIBHOMY POCTY yJIapHOTO BBIOpOCA KPOBH.

YOK u MOK 3aBucAT HE TOJIBKO OT BO3pacTa U IoJja, HO U OT (PU3HYECKOTO
pa3BuTHS. Y J€Teil C BBICOKUM YpOBHEM (U3MUECKOr0 Pa3BUTHUS OTMEYAIOTCS
HauOOJIBIINE 3HAUYCHUS ITUX MOKazaTeneil. B ycnoBusx (GyHKIIMOHAIBHOTO MOKOS
TPaHCIIOPTHOM CUCTEMBbI HaOI0aeTCst pocT abcomoTHoi BenuunHbl MOK BaBoe K
15-16 romam 1o CpaBHEHUIO C IETbMU 6-7 JIET, YTO SIBISETCS CJIEIICTBHEM OOIIETO
YBEIIMYECHUS MACChI TEJIA.

Hapsiny ¢ gacToToii cepaiieOneHuit B afanTaiiy CEPACYHON IeITSIIbHOCTH K
MBIIIICYHBIM HArpy3KaM MPUHUMAET y4acTUE U JPYTrOu MOKa3aTelb reMOJIUHAMUKH
- YOK. VBemnuenne YOK nOpouCXOAWT 3a CUET TMOBBIIMIEHUS COKPATUMOCTH
MHOKapJla M B pe3yJbTaT€ BO3PACTaHHS BEHO3HOTO BO3BpAaTa, BBI3BAHHOIO
MEXaHOPELENTOPAMHU, a TaKKe 00JIee MOJHOTO OMOPOKHEHUS JKEIyT0UKOB cep/a
MyTEM MCIOJIb30BaHUS pe3epBHOTO oObema KpoBu. beictpeiit mpupoct YOK no
BENTUYMH, OJM3KUX K WHIWBUAYATbHOMY MAaKCHUMyMy, TpH JIeTKOH pabote
oOecrieynBaeTcs 3a CHET HMCIHOJIb30BaHUSI pe3epBHOro oObeMa Kposu. Ilpuuem
yBenmmueHrne Y OK MoXeT NpoucxoauTh J0 TEX MOp, MOKa MOIIHOCTh HATPY3KH, HE
JIOCTHTAeT YPOBHS MaKCHUMAJILHOTO MOTpeOieHus kucioposna. [lpu manbHelimem
yYBEIMYEHUH MOUIHOCTH (pusnmyeckoil Harpy3ku YOK ymenbmaercsa. Ilpuunna

I9TOT'O SABJCHHUA COCTOHUT B CHHKCHUU 3(1)(1)CKTI/IBHOCTI/I HAIIOJIHEHHUA CCpala H
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COKpaTUMOCTH MHOKapaa, T.K. Bbicokass UYCC mnpenarcTByeT aJeKBaTHOMY
HaIlOJIHEHHUIO KEIYJOYKOB cepaua B auactosie llepuox AMAacTOIMYECKOro
KPOBOTOKA YKOPAYMBAETCS, YTO MOTEHIMAIBHO HE BBITOJHO [JIsi KOPOHAPHOTO
KPOBOCHA0KEHHUSI, KOTOPOE CTAHOBUTCS HEAJEKBATHBIM MMOTPEOHOCTSIM MUOKapa B
KHCIIOPOJIE U TIPUBOJUT K MOHMKCHUIO COKpaTUTeabHON hyHKImu cepama (Jlembo
A.T'"., 3emmoBckuit D.B., 1989).

JIutepartypHble NaHHBIE CBHUJETENHCTBYIOT O Oo0Jee BBICOKMX BETUYMHAX
YOK Bo BpeMs BBINIOJHEHUS (PU3NUECKON HATPY3KU Y JIOJEH TPEHHUPOBAHHBIX IO
CpaBHEHHMIO ¢ HeTpeHnpoBaHHbIMU (P.A.MepkynoBa ¢ coaBrt., 1989).

JuHamuka (U3MYECKOTO Pa3BUTHS M (U3NYECKOM  MOATOTOBIEHHOCTH,
YpOBEHb  PabOTOCTIIOCOOHOCTH  JETed U MOJPOCTKOB HAXOIATCS B MPSIMOH
3aBHUCHUMOCTH OT O0ObEMa M XapaKTepa PEryJsIpHO BBIIOJHSAEMBIX (PU3MUECKUX
yOopaxkHeHnid. Mexay TeMm, ecilu JBUraTelbHas aKTHUBHOCTb OpraHu3Ma
CTAHOBUTCSl UPE3MEPHOM, TO MOJIOKHUTEIBHOE BIHUSHUE (PU3HUYECKUX YNPAKHEHUN
CHIDKAETCS M MOXKET HaONIoJaTbhCs MX HEratuBHOE BozfeiicTBue. YUpesmepHo
BBICOKMI YpOBEHb JIBUTATEJIbHON AKTUBHOCTU MOXET OKa3aThCsl CTPECCOBOM
Harpy3Kkoil, Ha KOTOPYI OpraHH3M pearupyeT MO THUIy Heclneuu(uyecKkoro
aJanTallMOHHOIO  CHUHApPOMA. I[Ipy  3TOM  HPOUCXOOUT  MCTOLIEHHUE
CUMIIATOAIPEHATIOBOM CUCTEMbl W YrHETEHHWE OO0Iell HMMMYHOJIOTHYECKOM
peaktuBHOCTH opranu3mMa (Epmosaes 10.A., 1985).

B mpomecce amantanuu K (U3MYECKOW Harpy3ke y CIOPTCMEHOB
pa3BUBaeTCsl TunepTpoduss MUOKapAa U paclIupeHue nojocteit cepama. Bce 3To
CHOCOOCTBYET YBEIMUYEHUIO MHUHYTHOTO O0bEMa KpPOBM U BHEIIHEW paloThl,
KOTOPYIO CEpAlle MOXKET peai30BaTh MPU MaKCUMalbHBIX Harpy3kax. Takoe
JOCTH)KEHHE afanTaliyl O00EeCleuYMBaeTCsl KaK CTPYKTYPHBIMH H3MEHEHUSIMH,
pa3BUBAKOIIMMHUCSI B CaMOM CEpALle: YBEIUYEHHUEM MOIIHOCTH CHCTEMBI
HHEProoOecreyeHus: CepAeYHON MBI, KaJblMEBOIO0 HACOCA, OTBETCTBEHHOIO 3a
ee pacciabnenne U AT®Pa3HON aKTMBHOCTH MHUO(PUOpPUIUL, TaK U MEXaHU3MAMHU

HelposHAoKpuHHOM perymsiuun (Meepcon @.3., [Timennukosa M.I'., 1989).
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HeoOxoaumbiM  ycioBHeM Il YIOBJIETBOPEHUS  NOTpeOHOCTEMH
paboTarommx MbII B kucinopoae sisnsiercs yennuenue MOK. [lpu pusuueckoii
Harpy3ke Mexnay mnorpednennem kuciopoga u MOK cymiecTByeT B3anMOCBS3b,
uMeroIasi  JIMHEeWHbIM — XxapakTtep. [lpm  yBelMYeHMH MOUTHOCTH  pabOThI
HaOromaeTcsi mporpeccuBHoe Bodpactanne MOK, koTopoe mpoMcXoauT 3a cUeT
noseieHnss YOK u UCC. Yem B OonbIllel CTEEHN aKTUBU3ALMS T€MOJIUHAMUKA
oOecrieunBaercs npupoctoM YOK, a B MeHblIeH Taxukapauei — TeM BBIIIE
GyHKIIMOHATBHBIE U PE3EPBHBIE BO3MOKHOCTH CEPACUYHO-COCYIUCTON CHCTEMBI.
Oco0€HHO 3TO MPOSIBIISIETCS Y CIIOPTCMEHOB, 3aHUMAIOIINXCSI BUJAMU CIIOpTa Ha
BBIHOCIIUBOCTh. Y HHUX OOHApYKMBAeTCs OOJIBIION OOBEM JIEBOTO >KEITYy/I0YKa,
YBEIIMYEHHBIA  KOHEYHO-IMACTOJIMUECKUN  JTUAaMETp, TOJIIMHA CTEHOK W
BbIp@KEHHAst runeptpoduss muokapaa. Bce 3To BO BpeMs  BBINOJIHEHUS
dbu3nueckoil Harpy3kd NPHUBOJUT K YBEIMYCHUIO MAKCUMAaJIbHOM CKOPOCTH
COKpAIlleHUs JKEJIyJOUYKOB Cepilla, K TMOBBIIMICHUIO BKJIaja NpeAcepauil B
3aMOJTHEHUE KETYI0YKOB KPOBBIO M POCTY (PpaKIMU U3THAHUS KPOBHU U3 JIEBOTO
KETyIo4YKa, YTO TMOJOXHUTEIBHO OTPAXKAETCS Ha IOKa3aTeliiX CepJIeYHOro
BBIOpOCA.

CootHomienne wmexay UYCC wu BemnunHo YOK mnpu  wmbliiedyHon
JIEATEIIbHOCTH 3aBUCUT TAaK)KE€ OT BO3pAcTa U CTENEHU TPEHUPOBAHHOCTHU JIE€TCKOIO
opranu3ma. C Bo3pacToM OOJBIIMHCTBO HCCIEaOBaTeNed oOTMedaroT Oosee
3HaunTenbHOe YyBennueHne YOK u menee UCC B OTBET Ha MNpUMEHSIEMbIE
J03UpOoBaHHbIC (r3nUeckue Harpy3ku. OUeBHIIHO, STO MPOUCXOAUT B PE3yJIbTaTe
COBEPIICHCTBOBAHUSI M TIEPECTPOMKU PETYJISATOPHBIX MEXaHU3MOB Cepilla,
ONpEeENAIONMX aJdaNTallli0 OpraHu3Ma K MBIIIEYHOU NESITEIbHOCTH, a TaKXKE C
YBEIIMYEHUEM Pa3MEpPOB CEPIa U B CBSI3U C 3TUM MOIIHOCTH CEPJICYHON MBIIIIIBI.

B o6Oecrieuenun opraHu3zMa KHUCIOPOJOM B DJKCTPEMAJIbHBIX YCIOBHUAX
MPUHUMAIOT YYacTHE TMPAKTUYECKH BCE BAXKHEWININE CTPYKTYpPbI, MOOWIM3AIIS
KOTOPBIX CIOCOOCTBYET HE TOJBKO JOCTATOYHOMY IMOCTYIUICHHUIO KHCIOpoAa K
YKW3HEHHO Ba)XHBIM OpraHaM M TKaHSM, HO U JIy4IlIeH ero yTHIN3aluu U3 KPoBH, a

TAKKC BBIMBIBAHHWIO M3 OpraHHM3Ma M30BITKA YIJICKHUCIIOTO TIas3a. Ot IIPpOHCCChI
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OCYHIECTBJISIET (YyHKIMOHAIbHAS CHCTEMa, KOTOpas CJIaraeTcsi U3 CIEeAYIOLIUX
3BEHBEB: BHEIIIHETO, WM JIETOYHOTO JBIXaHWS, OCYIICCTBIISIONIETO Ta3000MeH
MEXKJy HAapy»XHOW M BHYTPEHHEH Cpelod opraHu3ma; KpOBOOOpAIlCHUS -
TPAHCIIOPTa Ta30B K TKAHSAM M OT HHUX; KPOBU KAaK Tra30TPAHCIIOPTHON Cpenbl;
BHYTPEHHETO WJIM TKAHEBOTO JBIXaHUS U [IEHTPAJIBHOTO anmnapara peryisiiui Bcex
3BEHBEB. 3BEHbS €IMHON CUCTEMBI JIbIXaHUs, 00bEIMHEHHbIE Beaylen (PpyHKIue
B CHUCTeMy OOecleueHHs] KHUCIOPOJHOrO0 pEeXKHMMa OpraHu3Ma, MOXKHO
paccMaTpuBaTh Kak IEJIOCTHBIE TMOJICUCTEMBbI, KOTOPbIE B PEAbHBIX YCIOBHUSX
KU3HEAEATECIIbHOCTH TUHAMUYECKH B3anMoiercTByI0T (Meepcon @.3., 1988).

[Ipu wbimeyHoi paboTe HEOOXOIMMOE M CBOEBPEMEHHOE CHaOKEeHUE
OpraHu3ma KHUCJIOPOJIOM, KOTOPOE MOXET BO3pPAaCTH IO CPABHEHHUIO C YPOBHEM
nokosi B 15-20 pa3, BO3MOHO TOJBKO MPU COOTBETCTBYIOIIEH (DYHKIIMOHATIBHON
MEPECTPONKE  KapIUOPECHHPATOPHOM  CHUCTEMBl.  IJTO  OOECIe4YMBACTCS
COOTBETCTBYIOIIMMHU U3MEHEHUSIMU JIETOYHON BEHTHWJISILIUU, CEPACUHOrO BHIOpOCa,
OPTraHHOTO KPOBOTOKA, MAacChl UUPKYJIUPYIOIIEH KPOBU U HCIOJIb30BAHHEM
pe3epBoB jabixaTenbHOW (GyHKIMU. OcoO0yr0 HArpy3Ky IMpU 3TOM HCHBITHIBAIOT
CUCTEMBI KpOBOOOpAIIeHUs] M JbIXaHUsA, KOTOpbIE O0JaNal0T ONpeneIeHHON
CaMOCTOATEILHOCTBIO M CIIENU(PHUUIECKUMHU 3aKOHOMEPHOCTAMU (HYHKIIMOHATIHLHOM
OpraHu3alliyd ¥ HAXOJSTCS B TECHOM CBSA3M C JPYTUMU 3BEHbSIMH CUCTEMBI (AyIuK
1.B., 1990).

[Tpu pusnyeckux Harpyskax YJI yBenuuuBaeTcsi TeM OOJIbIIE, YeM BBIIIIE €€
MOIITHOCTh, M Jocturaer Oojee 60 apix/muH. Poct YJl 3aBucHT OT cTemeHU
TPEHUPOBAHHOCTU. JIIOJIM  HEMOATOTOBJICEHHBIM K  (u3uyeckoi  pabdote
CBOMCTBEHHO IMOBEPXHOCTHOE JbIXaHUE, KOTOPOE MPOSIBISETCS B 3HAYUTEIHLHOM
ero yvameHud. B arom cimydae JIO cocraBisier Bcero ymmb 10% ot XEJL YV
TPEHUPOBAHHBIX JtOje HabOmomaercs ymepenHas YJ[ mo 30-35 napix/mMuH, HO
oonbmas ero riyouna: J{O cocraBusier 40-60% ot JKEJI. D10 cBUIeTENnbCTBYET O
TOM, 4TO paboTa MPOTEKAeT B a’pOOHBIX YCIOBUSX. BO Bpemsi BBITIOJHECHUS
(bU3NYECKUX HArpy30K BEHTHISAIUS JIETKUX MOXKET OCYIIECTBIATHCS KaK 3a CUET

yBenuueHuss J1O, Tak u YJl, npu CHIBHOM YKOPOUYEHUH JUJIUTEIBHOCTH
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JbIXaTENbHOIO LHKJIA, YTO MPUBOAUT K TOBBIIIEHUIO MPOU3BOAUTEIBHOCTU
neIxaTesbHoro nporecca (Yumop k. X., 2001).

[To muenuto Ennansuesa b.B. (2014), npu agantanuu x m00bIM pakTopam,
B TOM 4YHCIIE U K (PU3NYECKUM Harpy3kam, HabJto1aeTcs:

— pocT (GYHKIMOHAJIBHBIX BO3MOXHOCTEH (PU3MOIIOTUYECKUX CHUCTEM U
OpraHH3Ma B LIEJIOM;

— 9KOHOMHUYHOCTH (PYHKIIMOHUPOBAHUS OPTaHU3Ma;

— TOBBIIICHUE YCTOWUUBOCTH K HEOIArONPHUATHBIM BO3JEHCTBUSIM BHEIIHEH
Y BHYTPEHHEU cpeibl (B TOM 4HCie K O0JNE3HIM).

MpiieyHass  paboTa  MOBBIIAIOLIECHCS  MOLIHOCTH,  XapaKTEepU3YSACh
IPOrPECCUBHBIM YBEJIIMYEHUEM MUHYTHOTO 00beMa KPOBOOOpAIIEHHS] U YaCTOThI
CEpJICYHBIX COKpAILCHUH, COIPOBOXKAACTCS XapaKTEPHOW IWHAMUKOW BEJIMYUH
CUCTOJIMYECKOTO0 00beMa KpOBH. OTOT IMOKa3aTellb JOCTUTaeT  CBOEH
MAaKCUMAJIbHOW WHAWBUIYaJIbHON BEJMYMHBI YK€ MPHU HArpy3KE CpPaBHUTEIBHO
HEOOJIBIION MOUIHOCTH. YBEIWYEHUE CHCTOJIMYECKOTO O0bEMa KpOBU MpHU
MBIIIEYHON paboTe NOCTUTaeTCsl 32 CYET 3HAYUTEIBHOTO MOBBIIICHUS CKOPOCTU
onopoxkHeHus xxenynoukoB (Kapnman B.J1., 1994).

N3BecTHO, YTO peryJssiius cepAeYHON AeATEIbHOCTH MPU MBIIIEYHON paboTe
OCYLIECTBIISIETCS B MHOM PEXMUME, HEXKEIN B COCTOSIHMM NOKOs. Kak M3BECTHO, B
YCIIOBUSIX TOKOSI PEryJMpOBaHHE BEreTaTUBHBIX CHCTEM OPraHM3Ma HaIlpaBJIeHO
Ha TOJJEp)KaHHE TOMeocTazuca (rOMEOCTAaTUYECKOE pEryJupoBaHHe); MpHU
¢u3znyeckoil Harpy3ke HMMEET MECTO TI'€T€pOCTATHUECKHM THI pPEryJupoBaHus,
HalpaBJ€HHbI Ha MOJJAEpX)aHUE HEOOXOJAMMOrOo YPOBHS  OKCUT€HAI[UU
runepyHKIUOHUPYIOIIEr0  OpraHu3Ma.  MeXaHu3Mbl — TeTepOCTaTHYECKOIrO
peryJivpoBaHus pa3HOOOPA3HbI: 3TO U HEPBHBIM U T'YMOPAJbHBIA MEXaHHU3MBI, a
TaKke MexaHu3Mbl camoperyssiuu cepana (bemna O.H., 1994).

ITo muenwuto I'paesckoit H./I. (1997), Tun agantauuu cepia 3aBUCUT OT €ro
UCXOJIHBIX OCOOEHHOCTEH, BHUJla CIOPTa, XapakTepa TPEHUPOBKHU, M€HETUYECKUX
(bakTOpOB, HAIMYUS IEMEHTOB MepeHanpskeHus u ap. OnTUuManbHbIM BapHAHTOM

TUNepTpopuu SBISETCA YBEIUYCHHE MacChl MHOKapJa 3a CYET YMEpPEHHOTO
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PaBHOMEPHOTO M3MEHEHHs CTEHKM W TMOJOCTH JIEBOTO »kenmymouka. Ilpu stom
OOHapy>KMBAIOT HAWBBICIINE (PYHKIIMOHAIBHBIE BO3MOXKHOCTH  CEPACUHO-
COCYIUCTOM CHUCTEMbI — MOBBIIIEHUE COKPATUTEIBLHOM CITOCOOHOCTH MHOKapJa U
AIACTUYECKUX CBOMCTB MAaruCTPalibHBIX COCYJIOB, CHIDKEHHE PUTHIHOCTH
a0pTaJIbHO-KOMIIPECCUOHHOW KaMephl, 00Jie€ HHU3KHE BEIMYUHBI CPEIHETO
apTepuaIbHOTO JIaBJICHUS, OOJIBIIYIO CTENEHb COOTBETCTBUSI MUHYTHOTO OObema
HUPKYJSIIUN  TIEpUPEPUIECCKOMY COMPOTHUBJIICHUIO, YTO TMO3BOJISIET CEPJILY
pabotath B 60see 3phHeKTUBHOM dHEpreTudeckoM pekume. OCOOEHHO YETKO 3TO
MPOSIBIISIETCS TPU (PU3UYECKUX HArpy3Kax.

Y CHOpTCMEHOB B YCJIOBHUAX IMOKOS HACTyNaeT YBEJIWYEHHE cepiua. ITo
MPOUCXOJUT BCJIEACTBUE TEPECTPOMKM BETETATUBHOW HEPBHON CUCTEMBI,
MOBBIIICHUS LEHTPAIILHOTO TOHyca Onyxaaroniero Hepsa. Ha ornanenHom stamne
BOCCTAHOBUTEIBHOTO TMEPHOa MOBBINICHHBIN TOHYC IIEHTpa OJIyKJal0IIero HepBa
CIIOCOOCTBYET CHMXKEHHIO JUACTOIMYECKOTO TOHYCa MUOKap/a y criopTcMeHoB. Ha
OCHOBE ATOTO W Pa3BUBACTCS MPOIECC AUISATALUU, MPUBOMSIINN K YBEIUYECHUIO
pa3mepoB cepana (bopucora FO.A., 1994).

bopucoa 10.A. (1994) B cBoMX WHCCIEIOBaHUAX H3ydalla YBEIUUCHUC
oO0beMa cepalla y IOHBIX CIOPTCMEHOB Ha paHHUX OJTalax aJantaluud K
dbusznyeckoil Harpyske. OTO SBJIIEHHE OHa Ha3blBaeT «(OU3MOIOTHUECKU
yYBEJIMYEHHOE cepile crnopTcMeHoBy. [lo MHeHMIO aBTOpa, Takoe YBEIWYCHHE
SABJISIETCS PE3yJbTATOM OOIIEH TEepPecTPOMKH BCETrO OpraHu3Ma, Kak eIUHOIO
11EJI0T0, B OTBET HA MHTEHCHUBHYIO MBIIICYHYIO PabOTy, KOT/ia MOpP(hOIOTHIeCKUue
W3MEHEHUs] TEeCHEHIUM 00pa3oM CBsi3aHbl ¢ (DYHKIIMOHATBHBIMU. DTO O3HAYaeT,
YTO yBEIUYCHHE 00BhEMa CEP/Ilia Y 3I0POBBIX TPEHUPOBAHHBIX JIFO/ICH 0053aTEIbLHO
JIOJKHO TIPEAOTIPENICTSATh POCT PE3EPBHBIX BO3MOXKHOCTEM opranu3zma. OueBUIHO,
OJIHAKO, YTO MOAOOHOE YBEJIMYCHHUE Pa3MEPOB Cep/illa Y CIOPTCMEHOB HE MOXKET
OBITH OeCTIpeIeTLHBIM.

I[To muenuto O3zonunb [LII. (1984), ocHOBHBIM 3BEHOM B IIpoIecce
aJanTaui CEPICYHO-COCYANCTON CHUCTEMBl K CHCTEMAaTUYECKHM CIHOPTHBHBIM

Harpys3kamMm ABJEICTCA PaA3BUTUC MHUKPOOUPKYIALIMA B CKCJIICTHBIX MBIHIIAX.
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Pacmiupenne cetu MeEJIKUX KamuuISIpOB TIO3BOJISIET YBEIUYHUTh KOHTAKTHYIO
MOBEPXHOCTh, Pa3ACNSAIONIYI0 KPOBb W MBIIICUHYIO TKaHb, a TaKXKe CHU3UTH
nepudepruueckoe CONPOTUBIIEHUE COCY/IOB.

Aptepuansaoe aaeienue (Kapo K. ¢ coast, 1981) siBisieTcs Toit peaabHOM
CWJIOW, KOTopas oOecreuMBacT TMPOABMKEHHE KpPOBH  dYepe3  oliee
nepudepruueckoe COMPOTUBJICHUE AapTepUATbHOM CHUCTEMBI, MPEACTaBISAIONICEe
co00l CyMMapHOE€ BSI3KOCTHOE COINPOTHUBIICHHE KAMWUISIPOB MBIIII], OPraHOB U
TKaHEM.

Cucronuueckoe aprepuaibHOEe JaBieHUe, 1o HaOmogeHusMm  O.b.
benouepkoBckoro (2009), y COPpTCMEHOB, 3aHUMAIOIIUXCS CTOJb Pa3IMYHbIMU
BUJIaMU CIIOpTa (COBPEMEHHOE MATHOOphE, (PUTrypHOE KaTaHue, MPBIKKA B BOIY,
OOKC, CHOpTUBHAs TUMHACTHKA), KOJe0an0ch (M0 CPeAHUM JAaHHBIM) B JUAIa30He
105-115 MM pT. CT., a B TaKMX BHJAxX CIOpPTa, Kak 0ackeT0oJI, BOJHOE TIOJIO,
napycHeli cropt, rpedns, ¢yTdoa, MiIaBaHue, T.€. B TE€X BHJAAX CIOPTa,
MPEJACTABUTEIM  KOTOPHIX  OTJIMYAJUCh BBICOKUMU  AHTPOIOMETPUYECKUMU
XapaKTEPUCTHKAMHU, CHUCTOJIMYECKOE JaBieHue Kosebanoch B mpeaenax 116-120
MM pT. cT. Jluactonmuueckoe JaBlieHHEe Yy aOCOIIOTHOTO OOJBITMHCTBA
CIIOPTCMEHOB COCTaBIISIO0 65—75 MM pT. cT. Takum o0pa3oM, ypOBEHb JaBICHUS
(Mo cpeaHUM JaHHBIM) HE MPEBBIIIAN T€X ONMTUMAJIbHBIX BEJIMUYUH CUCTOIHMYECKOTO
U JAUACTOJIMYECKOTO JaBJIE€HHUS, KOTOPBIE PETUCTPUPYIOT Yy 3J0POBBIX JIHUII
B3POCJIOTO BO3pacTa, CKOpPEe MOKHO TOBOPUTH O TEHACHIMU K CHUXEHUIO —
CUCTOJIMYECKOE JABJICHHE XOTA U HAXOJUTCA B IIPEAeIaX HOPMbI, HO HA HUKHUX €€
rpaHuIaXx.

[Tepudepuyeckoe CONMPOTHBICHHE AaPTEPUAIBHONW CHUCTEMBI OIPEACIISICT
BSI3KOCTHYIO COCTaBJISIIONIYIO COCYAMCTOM Harpys3ku cepiamna B cBoio odepensp,
BEJIMUMHA apTEepPUAIbHOTO JABJICHHS, OIPEICTSIONIEr0 TOTOK KpPOBU 4Yepes
nepudepruvecKoe COMPOTHBICHUE, 3aBUCUT OT AJIACTHYECKOTO COMPOTHBICHUS
apTepUAIbHOM CHUCTEMBI M YBEIWYEHUs] O0beMa aopTAIbHOM KOMIIPECCHOHHOM

kamepsl (AKK), mpoucxoasiiero mpu BEIOpOCE KPOBH B a0OPTY.
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OTMeTuM, 4YTO 3JIACTHYECKOE CONPOTUBIEHUE (WM MOIYyJb OO0bEeMHOU
ynpyroctu AKK) naercs otHomennem manoro uaMmeHenus aasiaeHus (AP) B AKK
K COOTBETCTBYIOIIEMY MajoMmy wu3MeHeHno (AV) ee oObema. Ilpu 3TOM
apTepuaibHOE JABJICHHE W €ro M3MEHEHHUS OINPEICNSIIOTCS HE CTOJIBKO CaMUM
AIIACTUYECKUM  CONPOTUBIIEHUEM, CKOJIBKO W OJHOBPEMEHHBIM JIEHCTBUEM
nepudepruueckoro COMPOTHUBIICHHS, KOTOpoe 3amemisier OTTok kpoBu u3 AKK,
criocoOcTBys yBenunueHuto oobema AKK B a3y ObicTporo usrHanus kposu (Open
B.P., Cmostenckuii A.B., 2017).

benonepkoBckuit B.I'. (1998) wuccnenoBan aprepuaibHOE J1aBIICHUE Y
CIIOPTCMEHOB IPU M30METpUYECKOl Harpy3ke. [1o MHeHHIO aBTOpa, Mo BIUSHUEM
M30METPUYECKON HArpy3Kd y CIIOPTCMEHOB BO3HUKAIOT BBIPAXKEHHBIC CIBUTH B
paboTe cepaeyHO-COCYyIUCTOM cucTeMbl. Bo3pacraer aBTOMAaTu3sM CHHYCOBOTO
y3Ja U COOTBETCTBEHHO YBEJIHMYMBAETCS 4YacTOTa CEPACYHBIX COKpAILECHUMH,
NOBBILIAETCS CUCTOJIMYECKOE U B elle OOJIbLIeH CTENeHH CpelHee U OCOOEHHO
JMACTOJINYECKoe JaBieHue. HawmOosplime W3MEHEHUsi MpeTepreBacT WHIEKC
MyJIbC-JABJIEHUE, NAIOIINI KOCBEHHOE MPEACTABICHUE O MOTPEOJICHUH KUCIOPOaa
MUOKapaoM. OnpeneneHHble HW3MEHEHUSI MPETEepPHEeBAET KOHTPAKTUIBLHOCTH
MUOKapAa, 4YTO JOKyMeHTupyerca ¢GopmupoBaHueM (a3oBOro CHHApPOMA
rUMNepAnHaMun cepima. M3oMeTrpudeckue HaIpsKEHUs Pa3TUYHBIX MBIIICYHBIX
IpyNI Kak MpH BBIMOJHEHUH OOIIETPUHATON (HYHKIIMOHAIBLHON MpOoOBI (CxkaTue
KUCTBIO JUHAMOMETpPA C CHJIOM, COCTABIAIOIICH ONPEACICHHBIA MPOLEHT OT
MaKCUMaJIbHOM), TaK M OCHOBAaHHBIX Ha YJEPKHUBAHUHU JIOMOJHUTEIHLHOTO Beca,
BBI3BIBAIOT OJIHOTUIIHBIE IO HAMpPaBIEHHOCTH HW3MEHEHHs B paboTe ammapara
KpoBooOpaiienus. Ha ocHOBaHMM TMOJyYeHHBIX PE3yJbTATOB MOXKHO 3aKJIIOUYUTH,
YTO y CHOPTCMEHOB. T.€. Yy JIUI, aJalTUPOBAHHBIX K MBIIIEYHON JEATEIBbHOCTH,
CTaHJapTHas MW30METpUYECKass Harpy3ka BBI3BIBAET MEHEE BbIpaKEHHBIE
U3MEHEHUS B  JIEATEIBHOCTH  CEPACYHO-COCYIUCTOM  CHUCTEMBI, YeM Y
HETPEHUPOBAHHBIX JIMII.

BrinosHsgeMbie UCTIBITYEMBIMU HM30METPUYECKUE HArpy3Kd OTHOCUTEIBHO

HEOOJIBIIIME 110 CPaBHEHHUIO C TEMH, KOTOphIE€ HAOJIOMAOTCS B pealbHON
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CIOPTUBHOM JiedarenbHOCTH. OJHAKo, Kak oOKa3zaloch, M B OTOM Ciy4ae
M30METPUYECKUE HArPY3KHU BBI3BIBAIOT YETKHE CIABUIUA B JHHAMUKE CEPJCUYHOTO
COKpAILIEHUS, a Y KaXJIOro TPEThEro CIOPTCMEHA AMACTOJIMYECKOE JIaBJICHHE
JIOCTUTaeT BHICOKMX 3HAYEHUH - paBHsIETCS WK npeBbiaeT 120 MM pT.cT., T.€. TeX
BEIIUYMH, KOTOPBIE SBISIOTCS  OO0S3aTEbHBIM  TMPU3HAKOM  IPEKpaICHUS
(bu3MYecKoi HArpy3KH MPHU BBISBICHUH CKPHITOW KOPOHAPHOU HEJOCTATOYHOCTHU C

MOMOIIBIO HArPY30YHOU AJIEKTPOKApIUOTpapu.

1.3. AHaau3 ucciaea0BaHUi reMOJUHAMUKH Y CIIOPTCMEHOB

Hanwmno M.C. (2016), npoBeqiss KOMIUJICKCHBIN aHalu3 B TOJAMYHOM IIHKIIE
TPEHUPOBKU (PYHKIMOHAIBHOTO COCTOSIHUSL (yTOONMCTOB, YCTAaHOBWJ, YTO
JMHAMUKa [OKa3aTele KpOBOOOpAIlEHUsT B CE30HE pa3IMyYHa I Pa3HbIX
tunoB kpoooOpamienust (TK). ns  runokunetnueckoro  TK — aBTOopom
OTMEYaeTCsd  IOCTENEHHOE  MOCTOSSHHOE  HapacTaHWe  HaIpSKEHHOCTH
[EHTPAIBHOW TEMOJIMHAMHUKH C CaMbIMH OOJBIIMMH 3HAYCHUSIMU B KOHIIE
ce30Ha. Y Jpyrux THUIIOB KpOBOOOpAIIEHUS HAIPSHKEHHOCTh IOCTEIEHHO
CHUW)KaeTcsi OT 3 Mec. K 7 MecC., a B KOHIIE CE30Ha OTMEUAIOTCSI CaMble IIJIOXHE
3HaueHusl. HTepecHO, YTO 3Ta AMHAMHUKA Y JIMI[ C TUIEPKUHETUYECKUMU U
syknHeTHdeckuMu  TK  DmOBTOpsiIET  IMHAMUKY  IIOKAa3aTeled  TEeXHUKO-
TAaKTUYECKOTO MacTepCTBa C OTCTaBaHueM Ha 1-1,5 mecsa. ABTOp nenaeT BBIBO/,
4TO y JIML C 3Y- U TUIEPKUHETHYECKUMU TK TEXHUKO-TaKTHUYECKHE ITOKA3ATEIHN BO
BpEMs HArpy30K BIIMSAIOT HA COCTOSHUE UEHTPAJIbHON reMOAMHAMUKH (MMEETCS
B BHUJY 3aMEJJICHHOE BOCCTAHOBJICHHE CHCTEMbl  KpPOBOOOpAIEHUS MOCIe
Harpy3ok). IlpuumHa »5TOro 3akioyaeTrcs B TOM, YTO KpOBOOOpalleHue
oOecrieynBaeT TMHUTAHME MBI [PU HArpy3kax, TEM CaMbIM OIpEAeIIss
paboTOCTIOCOOHOCTh, W BEPOSITHO, y JaHHOW Kareropuu Jwi padoTaeT Ha
npenaesie, 4To MOATBEPKIAET HEPALHUOHAIBHYIO JIOJITOBPEMEHHYIO aJlallTalllio
CepJEYHO-COCYIUCTOM CHCTeMbl K (U3MYECKUM Harpy3kam. Y JuI ¢

runiokuHetnyeckuM  TK, ¢ panMoHanIbHOM  JONTOBPEMEHHOM — ajJanTanuen
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CEPJIEYHO-COCYIUCTOM CHUCTEMBI K (PU3UYECKUM HArpy3Kam, TaKOW 3aBUCUMOCTH
MEXIy T€MOJIMHAMHKON M TEXHUKO-TAKTUYECKHUMH IOKa3aTelsIMH B ITOU
rpynne  Opd  JIaHHOM TPEHHPOBOYHOM IMIPOIECCE€ HE OTMedYaercs,  4To
CBUJETEIBCTBYET O  HAJIMYUMU  JIOTIOJIHUTEIbHBIX  PE3EPBOB  CEPACUHO-
cocyaucToil cuctembl. [lonydyeHHbIe JaHHBIE MO3BOJIIOT HNPUMEHSTh Pa3IMYHbIE
METOJMKH JIJIsi TPEHUPOBOK JIMI[ C pa3HbIMM TUNAMU KpoBooOpaieHnus. I[Ipu
CTaHJAPTHOM  TPEHHPOBOYHOM  IIPOLIECCE y OAHUX CIHOPTCMEHOB MOTYT
HAOII01aThCS SBJICHUS MEPETPEHUPOBAHHOCTH, a y IPYTUX
HEJ03arpy>KEHHOCTH. [Ipumenenne  WHAMBUAyaJIbHOrO  moaxoga (1o
pa3NUMYHBIM  TOKA3aTeNsiM) T[O03BOJIAET HHMBEJIMPOBATH 3THU MPOLECCHI,  YTO
MNPOSIBUTCSL B YJYYIIEHUU TMOATOTOBICHHOCTH W OJHOPOJHOCTH KOMAaHIbl B
LEJIOM.

B uccnenoBanusax benonepkoBckoro 3.b. (2009), ynapHbslii 00beM KpOBHU
(mo cpenHuM JAaHHBIM) 258 CHOPTCMEHOB 16 pas3IWyHBIX —CHEHaIU3aIUui
BapbUpPYET B IIUPOKOM AuanazoHe — ot 74 mu (y mpeiryHOB B Boay) no 100-115
MJI (Y BETOCHIEANCTOB, 0ACKETOOIMCTOB, BaTEPIIOJIUCTOB, TPEOIIOB), COCTABIIAS B
cpenneM 94 wmul. 3HaueHUs ITOrO TOKa3aTels y MpelCcTaBUTENel OOJIBIIMHCTBA
BUJIOB CIOpPTa MPEBBIMIAIOT T€, KOTOPbIE OOBIYHO HAOMIOAAIOTCS Yy 3J0POBBIX
HETPECHUPOBAHHBIX MYKUYMH. VICKIIOYEHHE COCTABJISIIOT CIOPTCMEHBI  TEX
cCHenuain3alui, YCIelHOEe BBICTYIUIEHUE KOTOPBIX HE JMMHUTHPYETCS CUCTEMOM
TpaHCIOpTa KUCIOpOAa.

B uccnenoBannu ApramonoBa B. (1998), 3-x mecsuHbli MEPHOJ 3aHITHIMA
HIEHIMHIOM BBISIBUJ TOJIOKUTENIbHBIE CABUTM B COCTOSIHUM KPOBOOOpAILEHUS Y
3aHUMAIONIMXCS KEHIMH. Jlaxke y TeX W3 HHUX, Y KOTOPBIX NpPU NEPBUYHOM
UCCJIEIOBAHUM TIOKA3aTEIN CEepJCYHO-COCYIUCTON AESTENbHOCTH HAXOJUIUCH B
npenenax (pU3MOIOrMYECKO HOPMbI, HAOIIOJANNCh MPU3HAKU  YIYUIICHUS
BHYTPUCHCTEMHBIX PETryJIATOPHBIX B3aMMOCBSI3EH, 4TO MOBBIILIAJIO
(GyHKUIHMOHATIBHBIA YPOBEHb CUCTEMBI KpoBOOOpalieHusi. B KoHile 6-TH MeCAYHOTO

[nepuoaa 3aHATUN ATa XK€ TCHACHIMA HAIIPaBJICHHOCTH U3MEHECHUMN COXpaHUIAaCh.
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Pe3ynpTaToM yKa3aHHBIX CJABUIOB SIBWJIAch OoJiee MM MEHEEe BbIpaKeHHas
HopManm3arus AJl y O0IbITMHCTBA 3aHUMAFOTITIXCSL.

[IponBrxkeHre MUHYTHOTO 00bE€Ma KPOBHU Yy CIIOPTCMEHOB C MOBBIIIICHHBIM
YPOBHEM HMHAMBUAYAJbHON (u3Mueckoi paboTOCIOCOOHOCTH MPOUCXOIUT B
CpPEIHEM CO CHM)KCHHBIMHU 3aTpaTaMHl BHEIIHEW MEXaHMYECKON padoThI JIEBOTO
xKenynouka. [IpuyeM 3TO JOKYMEHTHpPYETCS KaK YMEHBUIEHHBIMU BEIUYMHAMU
JTAHAMHAYECKOW  COCTAaBJISIFOIIEHM  apTEPUAIbHOTO HUMIIEIAHCA, OTPAXKAIOILIECH
KMHETUYECKYI0 DHEPrui0 yAapHOro o0bemMa KpOBH, TaK U CPABHUTEIHLHO
CHWKEHHBIMHM BEJIMYMHAMU 3JaCTUYECKOrO COIMPOTHUBIICHHS, KOTOPOE SIBIIAETCS
ONPEAEISIONMM IS 3aTpaT SHEPTUU Cepla Ha PACIIMPEHUE CTEHOK aOpTajbHOU
KOMITPECCUOHHOM KaMephl B MPOIIECCE U3THAHUS KPOBU. DTH (PaKThl YKa3bIBAIOT HA
OUYEBUIHYIO HHEPreTUYECKYI0 HSKOHOMUYHOCTh JEATEIBHOCTH CepJla MpHu
YMEHBIIICHHBIX BEJIMYMHAX apTEPUATBLHOTO HMIIEAaHCA M DJIACTHYECKOTO
COMPOTHUBJICHUS KaK B MOKOE, TaK U MPHU MBIIIEYHON pabOTe, 4TO U HAOIIOJAeTCs y
CIIOPTCMEHOB ¢ NoBbIIeHHBIM ypoBHEM PWC170 (Open B.P. u np., 1994).

@dakT MOBBIIIEHUS yAapPHOTO 00BbEMa KPOBH Yy CIIOPTCMEHOB CIEAYET U W3
JAHHBIX  ONpENENICHUS yAapHOrO WHAEKCa, IOKa3aTeisl, MO3BOJISIOLIErO
HUBEJIMPOBAaTh pAa3jIU4Msi B YpOBHE (PU3MUECKOTO pa3BUTHA. Y CTaHOBJICHA
3aBUCUMOCTh MEXIY JUACTOIMYECKUM OOBEMOM TOJIOCTH JIEBOTO KEITyJ0ouKa U
yaapHbIM 00beMOM KpoBH. OHa BBIpa)KaeTcs B TOM, YTO C yBEJIWYEHUEM OObeMa
MOJIOCTH MPOTMOPIHUOHAIIEHO YBEJIMUMBAIOTCSl 3HAYCHUSI YAAPHOTO 00bheMa KPOBH.
Ecau mnpuHSTH, YTO y CHOPTCMEHOB YBEIMYECHHE JUACTOJIMYECKOW EMKOCTH
KeITyJouKa BCIEACTBUE 0oJiee MOJHOW pelakcalud NPUBOIUT K YJIJIMHEHUIO
CapKOMEpPOB, TO YBEIWYEHUE YyJapHOTO OOBEMa KpPOBU, BEPOSTHO, CBSI3aHO C
YCUJICHHUEM CEpJIEYHOT0 COKpAILCHUs B pe3ysbTaTe AeHCTBUS MexaHu3ma dpaHka
—CrapnuHra.

Mosker OBbITh Ha3BaH e€mie OAWH HE MEHee CYIIECTBEHHBIN ¢akTop,
CIIOCOOCTBYIOLIMM YBEJIMYEHUIO YAApPHOTO 00beMa KpOBH Yy CIIOPTCMEHOB.
N3BecTHO, YTO Y CHOPTCMEHOB, PAa3BUBAIOIINX BBIHOCIHBOCTh, YBEIUYEH 00BEM

UPKYJIUPYIONIEH KpoBU (B OCHOBHOM 3a CYET YBEJIWYEHUS O0BbeMa IIa3Mbl
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BCJICZICTBUE TMOBBIIIEHHOTO COJEpPkKaHUsI OEIKOB B LUPKYJIUPYIOUIEH KpOBU). DTO
JlaeT OCHOBAaHUE IMoJjaraTh, YTO MOBBIIICHUE HAMOJHEHHUS KPOBBIO COCYIUCTOM
CUCTEMBI MOXET MPUBOJIUTH K YBEIMYEHUIO BEHO3HOTO BO3BpaTa KPOBH K CEPIILY
(mo mHenuto A. ["aifToHa, BCIIEICTBUE POCTA CPETHETO CUCTEMHOTO JaBJCHUS) U B
KOHEYHOM CYETEe — K YBEJIMYEHUI0 cepaeyHoro BeiOpoca (bemonepkosckuii 2.b.,
2009).

bmuako C.H. (2014), npoBen CcpaBHUTEIBHBIA aHAIU3 OTACIBHBIX
noKa3areyied EHTPaIbHON T'e€MOJMHAMUKH CEIIbCKUX M TOPOJCKUX IIKOJbHHUKOB.
WM ycraHOBIEHO, UYTO KakK IIKOJBHUKH, TaK W IIKOJbHULIBI /-17  jer,
MPOXKUBAIOIIME B TOPOJACKOM MECTHOCTH HMMEIOT O00Jee BBICOKUE 3HAYCHUS
nokazareneid AJIIC, AJJJI u UYCC B GOJBIIMHCTBE BO3PACTHO-TIOJIOBBIX TPYMI. DTO
TOBOPUT O HANPSYKEHHOCTH (PYHKIMOHUPOBAHUS B pabOTE CEPAEHUHO-COCYIUCTOU
CHUCTEMbl M YKa3bIBa€T HAa HEraTUBHOE BJUsHME ypOaHu3anuu (HeOJaaromnpusiTHas
HKOJIOTHYECKasi 0OCTAaHOBKA, IITyMbI, MCKYCCTBEHHAs cpefia OOMTaHUsl, OTCYTCTBUE
WM HEIOCTAaTOK TMPUBBIYHOW W OBITOBOW IBUTATEIHHOW AaKTHBHOCTH W Jp.) HA
dbopMHpoBaHUE U ACATEIBHOCTD CEPJIEYHO-COCYIUCTON CUCTEMBI IKOJILHUKOB /-
17 ner. JlanHblil (akT yKa3bplBaeT HAa MPEUMYIIECTBO CEJIBCKOTO 00pasa >KU3HH,
OJIarONPUATHOM  DKOJIOTMYECKOW  00CTaHOBKH, NPUBBIYHON U OBITOBOM
JIBUTATEIBHOW AaKTUBHOCTH C TOYKH 3PEHUSI TOJOXKUTEIHLHOTO BIUSHUA Ha
OCHOBHBIE TTOKA3aTeNu [EHTPAIBHOM T€MOIMHAMUKH IITKOJLHUKOB, KaK OJTHOTO U3
IJIABHBIX MOKA3aTeNIel 3J0pOBbs U (DU3NYECKOTO COCTOSIHUS JIETEeN U MOIPOCTKOB.

[To wmuenuto [IBypexoBoit E.A. (2015) cymecTByloT 0COOEHHOCTH
(YHKIIMOHATBLHOTO  COCTOSIHUSI ~ TKAaHEBOTO  KPOBOTOKa Yy  CIIOPTCMEHOB,
CHEIUANN3UPYIOIMNXCA B €IMHOOOPCTBAX. ABTOp BBISIBUJIA, YTO Y
MpeCTaBUTEIICH TXIKBOHJIO aJlanTallMOHHbIC HU3MEHEHUSI CHUCTEMBI
MUKPOILMPKYJISIITAN CBSI3aHBI C OCIA0JICHUEM TOHYCa MUKPOCOCYIOB, MPOIECCAMU
Ba30/IMJIATAIIMN U YBEIMYCHUEM O0BheMa KPOBU B MHUKPOIUPKYISIIMOHHOM PYCIIE.
AJlanTalluoHHbIE W3MEHEHHUSI MHUKPOT€MOJMHAMHMKU J3I0JOMCTOB, HAMpPOTUB,

CBSI3aHbl C TOBBILICHHMEM HEWPOTEHHOrO TOHYCAa apTEepUosl U  apTEepUOJIO-
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BEHYJSIPHBIX aHACTOMO30B, M, KaK CJEICTBHE, YBEJIUYEHUEM 3>KECTKOCTH HX
COCYAUCTON CTEHKH.

3ustauHoBa A.W. € coat. (2008) ycTaHOBUIIM, YTO MBIIICYHBIE HATPy3KH
npy 3aHATHSAX TulaBaHueM BiuAlOT Ha ypexkenne YCC. [lpu stomM  TeMribl
ypexenust YCC Oonee Boipaxensl y 10-11-neTHux cnopTcmeHoB, uem y 12-13-
aetHuXx. [Ipu s3TroM, YOC B mokoe BbIlI€ y I€TeH 3aHUMAIOIIUXCS TUIABaHUEM, 10
CPABHEHUIO C HE 3aHUMAIOIIUMUCS CIIOPTOM.

B nureparype M 10 HACTOSIIEr0 BPEMEHU HE PELIEH BONPOC O BIIUSHHUH
3aHATHI CIIOPTOM Ha MUHYTHBIA 00BeM KpoBooOpamienus. B HaOmomeHusx
benmonepkosckoro 3.b. (2009), cepaeunslii BEIOPOC y CHOPTCMEHOB Pa3IMYHBIX
crienuanu3anui komuedancs B npeaenax 4,5-5,5 n/MuH. B KOHTpOJIBHOI TpymIe 1o
CPEIHUM JJAaHHBIM 3TOT MOKAa3aTellb, KaK U Y CHOPTCMEHOB, PaBHSICS 5,3 JI/MUH.

MuHyTHBI 00BEM KpOBOOOpALIEHUSI 3aBUCUT, IJIaBHBIM 00pa3oM, OT JIBYX
MEPEMEHHBIX — YaCTOThI CEPJICYHBIX COKPAIICHUH M yJapHOro o0beMa KpOBHU.
[ToMmuMO 3TOro Ha BEIMYMHY IOKa3aTelss MOTYT BIMATH AHTPONOMETPUYECKUE
XapaKTEePUCTHKH, 10J, BO3PACT U T.J. [|AeiCTBUTEIBHO y CIOPTCMEHOB ¢ OOJIbIIEH
MOBEPXHOCThIO Tejia, NpeBbimarmei 1,95 M2, oOHapyXHBaIHCh OOJbIINE
BEJIMYMHBI MUHYTHOrO oObeMa KpoBH. C TeMm, 4TOObl HUBEIUPOBATH BIIUSHUE
3TOTO (haKTOpa, PACCUUTHIBAIIA TAK HA3bIBAEMBIN CEpJICUHBINA UHEKC — HA CAMHUILY
MOBEPXHOCTU Tena. VI B 3TOM ciyyae OKa3ajoCh, YTO BEJIUYMHBI CEPACYHOIO
MHJIEKCA Y CIOPTCMEHOB ObUIM MPAKTUYECKU TAKHE )K€, KaK U 'y HETPEHUPOBAHHBIX
aurl. MoOXXHO OBIJIO TOBOPUTH JIMIIL O HEKOTOPOW TEHACHIIMM K CHUKEHUIO.
OOBsICHSIETCS ATO CKOPEE BCETO CIAEAYIOIIHUM.

B ycnoBusix nokosi y CHOpTCMEHOB CTENEHb CHUXKEHUSI YACTOThI CEPACUHBIX
COKpAIllEHU MEHbIIe, a YBEIMYEHUE YAAPHOTO 00beMa KpoBH Oojbiie. Y
CIIOPTCMEHOB 0OJIbIIIE TIOBEPXHOCTh Tela. B KOHEYHOM cuere Bce 3TO U
onpeeNsieT TOT (PakT, YTO MUHYTHBIN 00beM KPOBOOOPAIIICHUS Y CTIOPTCMEHOB HE
OTJIMYAETCS CKOJBbKO-HUOYAb CYIIECTBEHHO OT BEJIMYWH, PETUCTPUPYEMBIX Y

HeTpeHupoBaHHbIX Ul (benouepkosckuii 3.6., 2009).
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[IponBrkeHrE MUHYTHOTO 00bEMa KPOBHU Yy CIIOPTCMEHOB C MOBBIIIEHHBIM
YPOBHEM WHAMBUAYaJbHOW (U3MUEeCKOW paboTOCTIOCOOHOCTH TPOUCXOIUT B
CpEelHEM CO CHIDKEHHBIMHU 3aTpaTaMu BHEINIHEH MeXaHW4YecKOW padoThl JEBOTO
KEITyJ0uKa, MO CPaBHEHHUIO CO CIOpPTCMEHaMu C Oojee HU3KUM YypOBHEM
busmdeckoir  paborocnocoOHOocTH. [lpmdyem  3TO  mMOATBEpKmaeTcs  Kak
YMEHBIICHHBIMU BEJIMYMHAMHM JHHAMUYECKOW COCTABISIONICH apTepUATIBHOTO
MMIIEIaHCa, OTPAXKAIOIIEH KUHETUYECKYIO SHEPTHUIO YJIApHOTO 00beMa KPOBH, TaK
U CPAaBHUTEIBHO CHI)KEHHBIMU BEIMYMHAMU 3JIACTUYECKOIO COMPOTHUBIICHUS,
KOTOPOE SBJSETCA ONPEACISAIOMIAM JIJIsl 3aTPaT SHEPrUU CEPJlla HA paclIMpEHue
CTEHOK aopTajJbHOM KOMIIPECCHMOHHOM KaMephbl B MPOIECCE U3THAHUS KPOBU. ITH
bakThl  yKa3bIBAIOT HA  OYEBHUJHYID  DJHEPreTUYECKYI0  SKOHOMUYHOCTH
JIEATEIIBHOCTH CEep/illa MPU YMEHBIIIEHHBIX BEJIMUMHAX APTEPUATILHOTO MMIIEaHCa
U 3JIACTUYECKOTO COMPOTHUBIICHHS KaK B MOKOE, TaK U MPU MBIIIEYHON paboTe, 4To
U HAOJII0AeTCs y CIIOPTCMEHOB ¢ MOBBIIICHHBIM ypoBHeM PWCi7¢ (Open B.P.,
1994).

Kapaynosa C.U. (2006), B cBoux VCCIIEIOBAHUX TOATBEpAUIIA
OOIIIEU3BECTHBIC TPEJICTABICHUS O TOJIOKUTEIHHOM BIUSHUU CUCTEMATHYECKUX
(GbU3MYECKUX Harpy30K Ha OpraHu3M 3aHUMAIONMIMXCS. ABTOPOM MOJYYEHBI
AKCHEPUMEHTAJIbHBIE  JAHHbIE  OTHOCUTEIBHO  BO3PacTHOM  JUHAMHKHU
(YHKIITMOHATBLHOTO COCTOSIHUSL CEPACYHO-COCYJIUCTOM CHUCTEMBbl CIOPTCMEHOB B
Bo3pacte 12-23 metr u cnoptcMeHOK B Bo3pacte 12-18 ner. Ilo ee MHeHUIO AJist
CIIOPTCMEHOB B BO3PAacTHOM Tiepuojie oT 12 g0 23 ner XxapakTepHa MOCTEIEHHas
onTUMU3aIKUs (PYHKIIMOHAILHOTO COCTOSIHMS anmapara KpoBooOpaiieHus. Bmecte
C TeM, HAJIMYHWE B BO3PACTHOM rpynmne crnoprcMeHoB 15-18 mer mnpusHakoB
(YHKIIMOHATBLHOTO HAIPSDKEHUST  CEPJICUYHO-COCYAMCTOM CHCTEMBI  MO3BOJISIET
OXapaKTEPU30BaTh JAHHBIM BO3pacT, Kak '"KpPUTHYECKHM mnepuon’ Tmporecca
ajanTallid OpraHu3Ma CIOPTCMEHOB K  BO3JEHCTBUIO CHUCTEMATHYECKUX
¢busnueckux Harpy3ok. Cpeau COpTCMEHOK B BO3pAacTHOM aAuana3zoHe 12-18 mer

TaK)Ke€ OTMEYAJICS MOXOXKUU XapaKTep MPUCTIOCOOUTETHHBIX U3MEHEHHI armmapara
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KpOBOOOpAIIICHHS, OJHAKO "KPUTHUYECKUM IMEpUOJIOM" JIaHHBIX HM3MEHEHUU HX
OpraHu3Ma cieayeT IpU3HaTh Bo3pact ot 12 o 14 ner.

II.I.  KoiinocoB  (2005) w3yunsn  HM3MCHCHHS  TIeMOJWHAMUKH U
(GYHKUIHMOHAIBHBIX ~ PE3EPBOB  CEPJIEYHO-COCYMCTOM  CUCTEMBI  OpraHu3Ma
CTYJE€HTOB, 3aHMMAIOUIMXCS 1O  3J0pPOBHECOEPEraroIUM  TEXHOJIOTHSIM.
[Tony4yeHHbIE UM TaHHBIE BBISIBUIM KaK KOHCTUTYIIMOHAJIbHbIE OCOOEHHOCTH, TaK U
MEXIPYNIOBBIE  pa3nyusi. ABTOpPOM  OOHApPYKEHO, 4YTO Yy  IOHOIIEH,
3aHMMAIOIMXCSl MO  3/I0pOBbECOEpEraroluM  TEXHOJOTWsAM,  KPOBOTOK
nepepacmpeaensercsa 6osee dpdexkTuBHo. VMccaeqoBanrue o01ero conpoTHUBICHUS
nepudepudeckoir cocymucroir cetn (OCIICC) BBIABHIIO, YTO Y TPEHUPOBAHHBIX
tonomieit nokaszarenu OCIICC na 25-35 ycn.en. Oosibliie, 4eM y HETPEHUPOBAHHBIX
FOHOILIEH.

Konynun E.T. (2016), n3y4r1 BIusHUE TOJ0KEHUS TEJIa B IPOCTPAHCTBE HA
NOKa3aTelu LEHTPAJIbHON TeMOoAMHAMUKH Ipu npode Maprtune-KymeneBckoro
Hcnonb3oBaHue B NpPaKTUKE (PU3NYECKON KyJIbTYpbl (DYHKIHOHAIBHON MpPOOBI
Maptune—KyiieneBckoro s JIMAarHOCTUKU  (YHKIMOHAIBHOTO  COCTOSIHUS
CEPIE€YHOCOCYAUCTON CHUCTEMBI Ha MPOTSIKEHWH MHOTHX JIET NoKa3alo €€
1enecoodpasHocTh U 3G (HEKTUBHOCTL. B crnenuanbHON MEAUITMHCKON IuTepaType
IIPU TIPOBEICHUH JaHHOU MPOOBI 00S3aTENBHO YUYUTHIBAIOTCA 0a30BbIC MTOKA3ATENN
réMOJIMHAMUKH B COCTOSIHUM T.H. «()HU3UMOJIOTMYECKOr0 TOKOS», MpPHU ITOM
oOcieayeMblii MOXKET HaXOJIUThCA B TMOJIOKEHUU CHUAS WIM Jexa. ABTOpoM
[OKa3aHO, YTO IIOJIOKEHUE Tejla B IPOCTPAHCTBE HE OKAa3bIBAECT BIUSHUS Ha
KOHEYHBIN pe3yibTaT NpoObl.

JIuuar T.A. (2015), npoBena ucciieoBaHHEe CPOUHON afanTallul CepAeHHO-
COCYIUCTOM CHCTEMBbI XOKKEHUCTOB B Bo3pacte 11-21 rom k ¢duznueckum
Harpy3kam a’poOHON W aHa’pOOHOUM HampaBIEHHOCTU. ABTOPOM BBISIBJICHO, YTO
MOKa3aTelu IEHTPAJIbHON T'e€MOJUHAMHKHU CEpIEYHO-COCYIUCTOM CHCTEMBI B
YCJIOBHUSIX OTHOCUTEIBHOTO IOKOSI y XOKKEeHCTOB 11-21 roma coOOTBETCTBYIOT
BO3pacTHbIM HopMaM. B Bo3pacte 11-12 5er y XOKKEHCTOB mpeobiiagaer

DYKUHETUYECKUU THUII reMOJMHAMUKH, HauuHas ¢ 17-18 jer —
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runokuHeTndyeckuii. B Bo3pacre 13—14 et B paBHOW CTENEHU BBISABICHBI THUIIO-,
9y- M THUIEPKUHETHYECKHI THUIBI KpoBOOOpamieHus. B Bo3pacTHOM nuarna3oHe ¢
11-12 no 13-14 net npoucxoaut yBennuenue MOK, B cienyromux Bo3pacTHBIX
nepuojiax Habmomaerca ero cHrbkeHwe. B Bo3pacte 17—-18 71eT y XOKKEHCTOB
OTMEYAIOTCS CHWXKCHHE JBOWHOTO mpousBeneHus (/II1), yBemudyeHne myabCOBOTO

nasienus (IT1) u YOK.
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TJTABA 2.METO/JbI 1 OPTAHU3ALIUSI UCCJIENOBAHUI

2.1. MeToanl uccjaeI0BaHUA

JUtst pelieHrs NOCTaBJIEHHBIX 3a7a4 HaMU ObUTM KCIIOJb30BaHbI CIEIYIOLINE
METO/Ibl UCCIIEIOBAHUS:
® aHaJU3 HAyYHO-METOJANYECKOU JIUTEPATYPHI;
® METO/bl UCCIEIOBAHUS LICHTPAIbHON reMOAMHAMUKY;
® [IEJarOrUH4eCKUi HKCIIEPUMEHT;
® METOABl MATEMATUYECKON CTATUCTUKH.

AHaJIN3 HAYYHO-METOAUYECKOM JMTEPATypbl. AHAIU3UPOBAINCH JAHHBIC
HAay4YHOM JMTEpPaTypbl, NOCBSLIEHHBIE POJIM CEPACUYHO-CYCYIUCTOM CHCTEMBI B
TPaHCIIOPTE KUCJIOPOAA IMPH MBILIEYHON JAESITENBHOCTH, aJalTalldd CEpIEeYHO-
COCYIUCTOM CUCTEMBI Y CHOPTCMEHOB U M3MEHEHUM TOKa3aTelel reMOJMHAMUKHY,
aHaJIN3y MCCIEAOBaHUN TIEeMOJMHAMUKHM y cnopTcMeHoB. Ilocie 3toro Obuia
copMUpOBaHa KOHUEMNIUS MCCIEAOBAHUS W METOAOJOTMYECKUN ammapar, u
noA0MpaNNCh METObI U3yUYEHUS FEMOIUHAMUKHU Yy PyTOOIHCTOB.

HccnenoBanusi HeHTpaabHON reMOIMHAMHKHU (HyTOOIHUCTOB MPOBOJMIOCH

A0 Ha4daJia SKCIICPUMCHTA U 110 CIro OKOHYaHHH.

MeToabl UCCIeT0BAHUS HeHTpaHLHOﬁ reMOAMHaAMHUKH

AprepuajsbHoe nasjgenume (AJl) u3Mepsercss  CIyXOBbIM  WIIU
ayckynbTaTuBHBIM MeToaoM H.C. KopotkoBa. s u3mepenuss AJl B Hammx
UCCJIEIOBAHMUSIX UCIOJIb30BaIM NosiyaBTomMaTuueckuii toHometp OMRON Sl1.
JIaHHBIM TOHOMETPOM TAaK)K€ MPOBOJMIM HM3MEPEHUE YACTOTHI CepAeYHbIX
coxpamennii (UCC).

Cpennee AJl sBiseTcsl BaKHEHIIUM I[10KA3aTEIEM COCTOSIHHUSI CUCTEMBI
KpOBOOOpaIieHus. JTa BeIMYMHA BBIPAXKAET HYHEPrHI0 HEMPEPHIBHOTO JIBHXKEHUS

KpOBHU H, B OTIIMYHEC OT BCJIMYMUH CHUCTOJIMYCCKOTO U JUACTOJIUYCCKOI'O )IaBJ'ICHI/If/’I,
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SIBJISIETCSl YCTOWYHMBOM W yIEpXKHBaeTcsl ¢ OOJbIIMM MOCTOSHCTBOM (CaBHIIKHIA
H.H., 1974).

OrmpeneneHre ypoBHS CPETHETO apTEPHATBHOTO ABJICHHUSI HEOOXOAUMO IS
pacyera nepuepuIecKoro CONpOTUBICHUS U paboThl cepana. B ycroBusx mokos
€ro MOXXHO OTIPECNIUTh PAaCYETHBIM ClIOcOO0M, ucmonb3ys popmyny Hickarm:

CpenHee APTEPHAIBHOEC JABJCHUE OIIPCACIIACTCA paC4CTHBIM METOAOM 110

dbopmye:
Allcp = Alln - (Alc - Alln)/3,
rne Allcp — cpemHee aprepwalbHOE JaBJICHHE, MM.pT.CT., AJllc —

CUCTOJIMYECKOE apTepUalbHOE JaBJIEHUE, MM.PT.CT., AJ[n — auacronnyeckoe
apTepUAIbHOE TABIECHUE MM.PT.CT.

3Has BEIWYMHBI CHUCTOJIMYECKOTO W JuacTtoimdeckoro AJ[ MOXKHO
OINPEJENNTH MYJbCOBOE AaBJIeHHe 110 popmyIie:

I = Alle — Alln,

rae [IJI — nynecoBoe npaBnenwe, MM.pT.cT., AJlc — cuHCTOIMYECKOE
apTepUaIbHOE [IaBJI€HUE, MM.PT.CT., AJ[1 — [AMACTOIMYECKOE apTepUalbHOE
JABJICHHE MM.PT.CT.

JUist  ompeznenieHHs YAApPHOr0 WJIM CHCTOJUYECKOro o0beMa cepaua
ucnosb3oBanu Gopmyny Crappa (1954), monudunmrpoBannyto 3abonorckux U.b.
c coanrt. (1999):

YOC=(90,97+0,54<I11-0,57< A I-0,6 1 xB)x{,

rie YOC — ypapubeiii o0bem cepama, mi, [1J — mymscoBoe naBneHue,
MM.pT.cT., AJJJl — aprepualbHOE IHACTOJWYECKOE NABJIEHUE, MM.PT.CT., B —
BO3pacT B rojiax, f — cornacytronuii kKoahuimenT.

st OTIpEICIICHUS 3HAYCHUS COTJIaCYIOIIIETO kod(uirenTa
JIOTIOJITHUTEJILHO YYUTHIBAIOT YaCTOTY CEPACHYHBIX COKPAIICHUN:

- IPY YCJIIOBUU YaCTOTHI CEpJIEUHbIX cokpalieHuii ot 60 10 90 B MUH u

- NYyJIbCOBOTO AapTEepUaIbHOrO JAaBileHus oT 25 no 49 MM pT.CT.
corjacyromui Ko3QPUIMEeHT TPUHUMAIOT PaBHBIM 1,64;

- TYyJIbCOBOTO aprepuanbHoro pgasieHus ot 50 mo 74 MM pT.CT.
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corjlacyromui Ko3hPUIMeHT NpuHUMaroT paBHbIM 1,75;

- IyJIbCOBOIO aprepuanpbHOro pasieHus or 75 pgo 100 MM pr.cr.
corjacyromuii Ko3QPuUIueHT TpPUHUMAIOT paBHbBIM 1,4;

- OpU YCJIOBHUM YACTOTHI CEpACYHBbIX cokpameHuid ot 91 go 130 B mMuH
cornacyronuiit ko3hGuireHT npuHUMaioT paBHbIM 1,0.

Ucnonp3ys Bemnunasl YHCC um YOC, onpegejsiim MHHYTHBIH 00beM
KpoBooOpamenus o popmyie:

MOK =4CC x YOC,

rie MOK — munyTHbBI 00BEM KpoBooOpamienus, j/muH., YCC — gacroTa
CepACUHBIX coKpaleHui, ya./mun; YOC — ynapHblid 00beM cepalia, Mil.

I[To Bemmumnam MOK wu  Allcp MOXHO ompenesuii — oluree
nepudepuveckoe CONPOTUBJIEHHE COCYIAOB 110 GopMyIIe:

OIICC = Alcp x 1332 x T/ MOK nauH X cex/cMm 5,

raie OIICC — obmee mnepudepuueckoe COMPOTHUBICHHUE COCYIOB, JUH X
cex/eMm >, AJlcp — cpennee aprepuaibHOE AaBiieHue, MM.pT.cT., T — 60 cex, MOK —
MUHYTHBIH 00beM KpoBoOOpaieHus, J/MuH, 1332 — koadduiiuent s neperoia
B JIVHBI.

JUisi cOpTCMEHOB BeNMYMHA O00IIEero nepuepuyeckoro COMpPOTUBICHHUS
COCYIOB B COCTOSIHHH MOKOS COCTABIISeT IpuMepHO 1500 THH X cM ~/C M MOKeT
KoJie0aTbCsl B IIMPOKHUX Mpelesiax, YTO CBA3AHO C THUIIOM KPOBOOOpAIICHUS U
HaIPaBJIEHHOCTHIO TPEHUPOBOYHOIO MpoIiecca.

UtoOsl paccuuTarh yaejbHOe nepudepruyeckoe CONpPOTUBIEHHE COCY/IOB,
cnenyet npuBectd BenuunHy OIICC k enuHUIIE MOBEPXHOCTHU TEIIA.

Ilnomaab MOBEPXHOCTH Tejla paccyuThiBasv 1o hopmyne [robya, ucxoms
U3 pOCTa U MACChI TeJla 00CIIeTyeMOro:

[II1T=0,007184xM"***x %"

rae [IIT — mmomans MOBEpXHOCTH TENA, M2; M — macca tena, kxr; [ - nimHa
Tesa, B CM.

YaeabHoe nepedepuuyeckoe CONPOTUBICHHE COCYAO0B PACCUUTHIBAIN I10

dbopmyre:
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YIICC= OIICC/IIIIT,

rae YIICC — ynenbHOe nepedepuyeckoe CONMPOTUBICHUE COCYAOB, JUH X
cex/em /Mm%, OIICC — obmee meprdepruecKoe COMPOTHBICHHE COCYIOB, AUH X
CEK/CM 5, [IIIT — momaae MOBEPXHOCTH TEIA, M2,

s MaKCHUMaJIbHO BO3MOHOM WHIUBUTY AJTA3AITIN TJIABHBIX
reMOJIMHaMUYeCKHUX TMoKa3zaTesel, KoTopbiMu sBIsIIOTCS YOC nu MOK, Hy)kHO ux
MIPUBECTH K IJIOMIATN TTOBEPXHOCTH TEIa.

[okasarens YOC, HpHBEICHHBI K IUIOMAXH IOBEPXHOCTH Tema (M2,
HA3bIBACTCS YAAPHBIM HHEKCOM, nokazatenb MOK npuBeneHHbIN K IUIOIIAIA
TOBEPXHOCTH Tela (M), HAa3BIBACTCS CePAeYHBIM HHAEKCOM.

YU=YOC/IIIT,

rae YU — ynmapHblii MHIEKC, MJ'I/MZ, YOC — ynapHbiii 00beM cepjilia, M,
[IIIT — nnomaas MTOBEPXHOCTH TENA, M-,

CHU=MOK/IIIIT,

rne CU — cepheuHbli HHJICKC, J'I/MI/IH/MZ, MOK — wmuHyTHBI 00BEM
KpOBOOOpAIIECHHUS, JI/MUH.

HH. CaBunkuit (1976) mno Bemmuumne CHU  Beggenun 3 Tuna
KpOBOOOpAIICHHS: THIO-, -3y- M THICPKUHETUYCCKUU THIIBI KPOBOOOPAIICHUS.
DTOT UHJIEKC B HACTOSIIIIEE BPEMsI pACIICHUBAETCS KAK OCHOBHOM B XapaKTEPUCTUKE
KpOBOOOpAIICHHUS.

I'unokuHeTHYECKMIA THUIT KPOBOOOPAIICHUS XapaKTEPHU3YeTCs] HHU3KUM
noka3zareneM CH u otHocuTenbHO BbhicokuM nokazarensimu OIICC u YIICC.

[Ipy runepKkUHETHYECKOM THIIE KPOBOOOpPAICHUS OMPEICTSIOTCS CaMbIe
Beicokue 3HaueHuss CU, YU, MOK u YO u muskue - OIICC n VIICC.

[Ipu cpenHHMX 3HAUEHHUAX BCEX ATHX IOKa3aTeledl TUI KPOBOOOpAIECHUS
HA3bIBACTCS IYKHHETHYECKHM.

st sykuHeTudeckoro tuma kpoBooOpamenus (3TK) CU = 2,75 - 3,5 n /
mun/ M°. TunokuseTHaecknii trn kpooodpamenus (I'TK) umeer CU menee 2,75
1/ MEH/M®, a THIepKuHeTHuecKuil THm kpoBoobpamenus (IpTK) Gomee 3,5 1/

2
MUH/M".
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Paznuunbie  TUOBI  KpOBOOOpalieHUs o0namaroT  cBoeoOpaszueM
aIanTAlMOHHBIX BO3MOXXHOCTEM H WM CBOMCTBEHHO pa3HOE€ TEUYCHHUE
natosiornueckux mpoueccoB. Tak, npu I'pTK cepaue pabGortaer B HanmmeHee
SKOHOMHYHOM PEKHUME M AUANa30H KOMIIEHCATOPHBIX BO3MOYKHOCTEW 3TOr0 TUMA
KpoBooOparienus orpanuyeH. [Ipy 3ToM THIE TeMOJMHAMHKHA HMEET MECTO
BBICOKAasi aKTMBHOCTb CHUMIIATOAJpeHanoBoil cucrembl. HaobGopor, mpu I'TK
CEPIICYHO-COCYIUCTAsI CHCTEMa 00J1aaeT OONBIIUM THHAMUYECKUM JHAMa30HOM H
NEeATEIbHOCTh Cepla Hauboaee 3JKOHOMHYHA.

[TockonbKy MyTH NPUCHOCOOJIEHUSI CEPAECYHO-COCYJIUCTON CHUCTEMBI Y
CIIOPTCMEHOB  3aBUCAT OT THUMNAa KPOBOOOpAIIEHUS, TO U CIOCOOHOCTh
aJanTHPOBATHCA K TPEHUPOBKAM C PA3JIMYHON HANPABIEHHOCTHIO TPEHUPOBOYHOTO
npoliecca UMEET OTIIMYMS MIPU Pa3HbIX TUIAX KPOBOOOpALIECHUS.

Tak, npyu npenmMyIecTBEHHOM pa3BUTHU BhIHOCIMBOCTH ['TK BcTpewaercs y
1/3 criopTcMEHOB, a P Pa3BUTHH CUJIBI U JIOBKOCTH - Bcero y 6%, npu pa3BUTUU
OBICTPOTHI ATOr0 TUNA KpoBooOpamieHus He oOHapyxuBaerca. ['pTK oTrmeuaercs
IPEUMYIIECTBEHHO Y CIHOPTCMEHOB, B TPEHUPOBKAX KOTOPBIX Mpeolianaer
pa3BUTHE CKOpOCTH. JlaHHBIMI TUN  KpOBOOOpAIIEHUS Yy CIHOPTCMEHOB,
Pa3BUBAIOIIMX BBIHOCIMUBOCTb, BCTPEYAETCS OYEHb PENKO, B OCHOBHOM TNIpH

CHM>KCHHUH aAallTallHOHHBIX BO3MOXXHOCTEH cepzxequ-cocyz[HCToﬁ CHCTCMBEI.

MeTOI[I/IKa onpeacjicHus aIalTAMUOHHOIO MOTEHIIMAJIA CUCTEMBI

kpoBooOpamenusi (baesckmii P.M. ¢ coasT., 1987)

AnanTanMoOHHBIA TOTEHUMAN ONPEEIISUTN 0 (hopMyIie:
AIT=(0,0011 x YIT) + (0,014 x CAJI) + (0,008 x TAX) + (0,009 x MT) —
- (0,009 x P) + (0,014 x B) - 0,27
rae All — aganTanroHHBIA TOTEHIIMAT CUCTEMBI KpPOBOOOpalieHHsl B Oajiax;
UII — yacrora myJsbca B yA. B MUH.;
CAJl — cucronuueckoe apTepuaibHOE JaBICHUE B MM.PT.CT.;

JAJl — nracToM4eckoe apTepuaabHOE TaBJICHUE B MM.PT.CT.;
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P —pocr B c™m.;
MT — macca Tena B KT.;
B — Bo3pacT B ronax.
ITo 3nauenusam AIl BO3MOXHO ompeneluTh (YHKIIMOHAIBLHOE COCTOSHHUE
CIIOPTCMEHA.
TpakToBKa MPOOHI:
o AIl wunmwxke 2,60 —  yAOBIETBOpPUTENbHASA  aJanTaldsi  CHUCTEMBI
KpOBOOOpaICHUS;
e AIl 2,60-3,09 — HanpsikeHHE MEXaHU3MOB aJIalTAINH;
e AIl 3,10-3,49 — HeymoBIIeTBOPUTEIIbHAS aaNTaIls;

e AII 3,50 u BbIlIE — CPBIB aIaNITALINH.

JIBoiinoe npousBenenne (AII), nuiam ungexc PoOMHCOHA, Kak MOKa3aTellb,
XapaKTEepU3YIOIUM  MEXaHWYECKYI  JEATEIbHOCTh CepAlla MW  ammapara
KpOBOOOpaIlleHUsI B I[EJIOM M KOCBEHHO CBHJIETEIILCTBYIOUIUM O MOTpeOJIECHUU
MHUOKapJ0M KHCJIOPO/Ia, PACCUUTHIBAJIM MO (hopmyIe:

AIT= (Alc x UCC)/100,
rae AJC — cucTtoiandeckoe JaBiieHre B MM pT. cT., YCC - yacTtoTa cepAaedyHbIX
COKpalleHuii 3a 1 MUHYTY.

Kputepun KOCBEHHOW OIIEHKM JIBOMHOTO TIPOU3BEICHHS B YCIOBHUAX
OTHOCHUTEJIILHOTO TTOKOS:

CpenHue 3Ha4YeHud - oT 76 1o 89 ycu. en.;
BBIILIE CPEHETO - 75 U MEHBIIIE;

HUXKE cpeHero - 90 u BhIIIIE.

MeToabl MAaTEMATHYECKOH CTATUCTUKH
[TomydyeHusiii B dkcnepuMmeHTe 1MdpoBOl Marepuan ObLT 00paboTaH
CTaTUCTUYECKHU C ucnojib3oBanueMm t — kputepus Cterogentra (Kenesnsk 1O. 1.,
[Tetrpos II. K., 2008) . Pe3ynbTaThl paccMaTpuBaiv Kak JOCTOBEPHbIC, HAUMHAS CO

3Hauenus p<0,05.
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2.2. OpraHnu3anus UccjaeI0BaHus

HccnenoBanue coCTOSIIO U3 HECKOJIBKUX B3aMMOCBSI3aHHBIX 3TAIMOB!

Ha nmepBom stane (centsaopr 2016 - maii 2017 rona) mpoBOAWIM aHAIHU3 U
0000IIeHre JUTEepaTypbl MO HCCIEAYyeMOil MpoOieMe, OIMpenemsics KOMIUIEKC
METOJOB UCCIEIOBAHUS.

Ha BTOpoM 3Tame OblTn onpeieneHbl 00bEKT U MPEeAIMET LIeNb UCCIIeT0BaHus,
MOCTaBJICHBI 3a/1a4M U chopMynupoBaHa runore3a. Ha 3ToM xe srane nmpoucxoans
1o100p METOJIOB HCCIICIOBAHUS IIEHTPAIBHON FeMOIMHAMUKHU (yTOOIMCTOB.

Ha Tperbem »sTame npoxoaui MENarorMYecKuid HKCIEPUMEHT, KOTOPBIM
nmncst ¢ ceHtsaops 2017 mo ampens 2018 roma. B Xxome skcmepumeHTa
IPOBOJMIOCH  HMCCJIENOBAHME  COCTOSHHMS ~ LEHTPAJIbHOW  T'€MOJMHAMHUKHU
¢yrOomuctoB cOopuoii HUY «benl'V» B roauyHom nukie MNOArOTOBKU. B
UCCJIEIOBAaHUSIX TpUHSUIM ydacTue 12 dyrbonuctoB 18-21 nmerHero Bo3pacrta.
TpeHupoBOUHBINA MpOLIeCC MPOXOAMII MO MporpaMmme, pazpaboTaHHON Ha kadenpe
CIIOPTUBHBIX JTUCHUIUIMH (akynbreta (pusnyeckodt KynbTypbl Ilegarorudeckoro
uHCTUTYyTa. Tpenep komauasl Pytkoit M.A. @yTOOMMCTHI TPEHUPOBAIUCH TPHU pas3a
B HEJEIIO IO JBAa Yaca. B OCEHHUI M BECEHHUW NEPUOJ TPEHUPOBKHU MPOXOINIIN
Ha (GyTOONHHON TUIOMIAJKE CHOPTUBHOTO KoMIUiekca «bypeBecTHuk». B 3umuuit
nepuoJ — B urposom 3ane. Komanaa npuHumana ydyacTue B YHHBEPCHAZIE BY30B
benropoackoii oonactu, cnaprakuage HUY «beJllI'Y».

HccnenoBanne Tmokazareneid MEHTPAIBHOM TeMOJMHAMUKH (DYyTOOIHCTOB
OpOBOAMIAM B JjabopaTopuu (YHKUMOHAIBHOW JAMArHOCTUKH  (haKyJbTeTa
busnaeckoit KynbTypsl [lemarornueckoro uacturyra HY «benl'¥Y» B cocrosinun
MOKOSI, YTPOM HaTOLIAK.

Jlo Havanma  sKcnepuMeHTa  ObUIO  TIPOBEIEHO  MNPEIBAPUTEIHHOE
UCCJIEIOBAHUE, KOTOPOE  IO3BOJWJIO  ONPEACIUTh  HCXOJHOE  COCTOSIHHE
HEHTpaJIbHOM remoauHamMuku ¢ytoomuctoB coopuoit HUY «benl'V». [anee, B
TEUEHHE TOAUYHOTO 1HUKJIAa TPEHUPOBKH MPOBOJMIICA  IMEAArOrM4eCKUid

OKCIICPUMCHT. Ilo oxoHuaHumn NeaJarorn4cCKoro 3KCIICPUMCHTA IIPOBOJHIIOCH
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KOHTPOJIbHOE  HWCCIIEOBAaHME  COCTOSHUS ~ LEHTPAIbHOW  TeMOJMHAMUKU
¢byTOoMMCTOB.

Yerseptoiit dTan (ampens 2018 roga) meparoruyeckoro SKCHEpUMEHTa ObLI
NOCBALIIEH 00paboOTKEe TMONYyYEHHBIX pe3yJIbTaTOB C IIOMOIIBIO METOJIOB

MaTEeMaTHYECKOM CTaTUCTUKHU U HAITMCAHUIO MaFHCTepCKOfI AUCCCPpTalnu.
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I'JTABA 3. PE3YJIBTATBI UCCJIIEAOBAHUSA U UX OBCYKAEHUE

B nauane TpeHMPOBOYHOTO MEpHOJA MPOBEIN HUCCIECAOBAHUS IOKa3aTeleh
IEHTPaJIbHON reMOAMHAMUKHN (PYyTOOIMCTOB Pa3IMYHBIX UTPOBBIX aMILIya cOOpHOM
koMmaunel HNY «benl'V». Kak BugHo u3 jganHpix Tabn. 3.1, craTMCTHYECKH
JIOCTOBEPHBIX PA3JIMUMN B 3THX IOKA3aTEISAX MEXKIY MPEACTABUTEIISIMHU Pa3HBIX

HNI'POBLIX aMIlllya HC BBISBJICHO.

Tabnuma 3.1

Iloka3zarenu I_[eHTpaJIBHOP'I IreMOJNMHaMHUKHU (1)YT6OJII/ICTOB Pa3INYHbIX UTPOBBLIX

aMIuTya B Hadajie yaeOHO-TpeHHpoBoYHOrO repuoja (M+m)

ITokazarenu Awmrmtya
_ i B
o @ < <
d = = ’=
~ i e =
& = S 3
g = g @
< = < S
(=B E ™ <
M & e =
<
= T
1 2 3 4
UCC, yn./muH. 74,0+1,67 69,3+1,67 70,0+3,32 72,0+£2,51
AJICHCT., MM.pT.CT. 120,0+0,0 123,3+2,09 121,67+2,09 120,0+0,0
AJnmact., MM.pT.CT. 76,67+4,18 81,67+2,09 80,0+0,0 76,67+4,18
[T/, MM.pT.cCT. 43,33+4,18 41,67+2,09 41,67+2,09 43,33+4,18
AJl cp., MM.pT.CT. 62,22+5,58 67,78+2,79 66,11+0,70 62,22+5,58
YOC, ma 94,89+7,62 89,41+4,23 89,96+1,43 95,56+9,29
MOK, n 7,03+0,73 6,19+0,15 6,29+020 6,90+0,91
CH, /MuB/M? 3,48+0,35 3,22+0,09 3,50+0,22 3,54+0,48
Twun reMoauHAMHUKH OTK OTK OTK I'pTK
OIICC, LLI/IH"‘C/CM'5 1204,31+215,55 | 1460,11+94,01 | 1400,42+32,30 | 1236,83+257,09
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VIICC, y.e. 599,91+121,98 760,70+53,82 780,42+£57,41 635,78+125,63
All, 6ann 2,17+0,05 2,23+0,09 2,18+0,04 2,14+0,05
Wunexc PoOuHcoHa, y.e. 88,80+2,01 85,10+2,64 85,10+2,64 86,40+3,01

Onnako mpocMaTpUBAETCs TEHIICHIIUSL B HEKOTOPhIX Moka3arensax. Tak UCC
y 3alIUTHUKOB B CpPEJHEM ObLIa HUXKE, YeM Yy MPEJCTABUTENEH APYTrux amIulya.
Ynapueiii 06beMm cepamna (YOC) HauOombIIMM OKa3ajcsd y HamaJarommx. Tum
TeMOJUHAMHUKN OBbLT THNEPKUHEHUYECKUM Y HaNaJalollnuX, y HTPOKOB JAPYTUX
amIulya — SyYKMHETUYEeCKUM. B 11e10M mnokaszaTenu LEeHTpaibHOM I'e€MOAMHAMUKH
(yTOOIMCTOB COOTBETCTBYIOT BO3PACTHBIM HOPMAaM.
B KOHIIE TPEHUPOBOYHOTO MEPUOJIA MMPOU3OILIN CYLIECTBEHHBIE U3MEHEHHUS
B IOKa3aTelsX LEHTPaJbHOW T'eMOJMHAMHMKH (PyTOOIUCTOB, MO CPABHEHUIO C
Ha4yaJoM HCCIIeoBaHusA. TUIl reMOAMHAMUKHA Yy MPEICTAaBUTENEH BCEX HIPOBBIX
amIulya cTajl SyKMHEHTHYECKUM. JIOCTOBEpHBIX pa3iuyuil B CPEIHUX 3HAUEHUSX
UCCIIENyEMBIX TMOKa3aTeNell MeXy MpPEICTABUTENSIMUA Pa3HbIX UTPOBBIX amILlya,
TaK)Ke KaK U B Hayajie TPEHUPOBOYHOTO IMKJIA HE BBISIBICHO (Tabi. 3.2.).
Tabmuna 3.2
[Toka3zaTenu LHEHTpaIbHOU FreMOAMHAMUKN (PYyTOOIMCTOB PA3IUUHBIX UTPOBBIX

aMIuTya B KOHIIE y4eOHO-TpeHUPOBOUHOTO repuoaa (M+m)

[Tokazarenu Awmrmtya

:3)
:3)
51

[Tony3ammTHIK
(n=3)
(n=3)

| Bparaps (n
N BamuTHUK(N
~ Hanapatromu

w

YCC, yn./muH.

64,00+1,67

64,00+1,67

62,00+1,67

64,67+0,84

AJICHCT., MM.PT.CT.

115,67+3,77

121,00+1,26

116,33%4,18

115,33+4,60

Annact., MM.pT.CT.

72,33+£3,77

78,00+4,60

74,33+£3,35

73,67+5,86

I, Mmm.pT.CT.

43,33+4,18

43,00+4,18

42,00+1,67

41,67+3,77

AJl cp., MM.pT.CT.

57,89+5,16

63,67+5,72

60,334+3,07

59,78+7,11
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YOC, mn 97,94+7,27 93,02+8,04 94,56+2,39 95,89+10,48
MOK, n 6,27+0,55 5,95+0,57 5,86+0,13 6,20+0,67
CH, n/mun/M* 3,08+0,20 3,10+0,26 3,24+0,24 3,17+0,35
Tun remMmoauHAMUKHA OTK OTK OTK OTK
OIICC, I[I/IH"‘C/CM'5 1246,96+£214,69 | 1454,00£282,20 1372,85+85,13 1314,68+294,35

VIICC, y.e. 618,58+132,15 758,95+157,04 755,11+14,18 670,84+144,80
All, 6amn 1,99+0,09 2,12+0,07 1,99+0,10 1,99+0,14
WNunexc PoOuHcoHa, 74,09+4,33 77,42+1,21 72,13+3,60 74,62+3,96

y.e.

[IpeacraBisier HWHTEpEC CpaBHEHHWE CpPEAHMX 3HAYEHHM IOKa3aTesei

reMoJItHaMUKu (yTOOTMCTOB 3a BECh yUeOHO-TPEHUPOBOUHBIN Tiepuo/ (Tadm. 3.3).

Tab6anma 3.3

N3meHenne nokaszaTeneil eHTpaIbHON reMoAMHaMUKHU (PyTOOJIMCTOB 32 y4eOHO-

TPEHUPOBOUHBIN niepuo (M=m)

[Tokazarenu B nauane B xonne Pasnuna | PasHuna, t p
%

UCC, yn./muH. 71,334+0,92 63,67+0,55 7,67 12,04 7,11 | <0,05
AJICHCT., MM.PT.CT. 121,25+0,46 117,08+1,11 4,17 3,56 3,47 | <0,05
AJnnact., MM.pT.CT. 78,75+1,39 74,58+1,85 4,17 5,59 1,80 | >0,05
I1/I, MM.pT.CT. 42,50+0,92 42,50+1,29 0 0 0 >0,05
A/l cp., MM.pT.CT. 64,58+1,70 60,42+2,10 4,17 6,9 1,55 | >0,05
YOC, mn 92,46+2,39 95,354+2,66 2,89 3,13 0,81 | >0,05
MOK, n 6,60+0,20 6,07+0,18 0,53 8,76 1,99 | >0,05
CHU, n/mun/m* 3,44+0,11 3,15+0,08 0,29 9,28 2,17 | <0,05
OIICC, I(I/IH”‘C/CM'5 1325,42+65,03 1347,12+85,70 21,7 1,64 0,20 | >0,05
VIICC, y.e. 694,20+40,84 | 700,87+4831 6,67 09 | 0,11 | >0,05
AlTl, 6amn 2,18+0,02 2,03+0,04 0,15 7,59 3,38 | <0,05
HNunexc PobuHcoHa, 86,46+0,89 74,57+1,08 11,89 15,95 8,51 | <0,05
y.e.

N3 pannpix Tabm. 3.3. BUAHO, YTO TOJOBOM TPEHUPOBOYHBIA ITHKJII
dbyroomuctoB cObopHoit komaHael HUY «benl'Vy» BbI3Ban OJHOTHUITHBIE

IMMOJIOKUTCIBbHBIC CABHUIU Y HpC]ICTaBI/ITGHeﬁ Pa3HbBIX MI'POBLIX aMIlllya B BHJC
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ypexenuss YHCC ¢ 71,33 go 63,67 B mun (p<0,05), CHM)XKEHHS CHCTOJIUYECKOTO
aprepuanbHoro jgasineHus ¢ 121,25 mo 117,08 mm.pt.ct. (p<0,05), ycmienus
COKPATUTEIbHOM  CIIOCOOHOCTHM  MHOKapAa, CHIDKCHHS  Iepu(epruecKoro
COCYIUCTOTO CONPOTHUBIICHHUS.

Takue cABUTKM cOTNacyroTcs C JAaHHBIMU M3BECTHBIX CIEIHUATUCTOB B
obnactu crioptuBHOM MenunuHbl (MoTteuisiackas P.E., 1980; Jlem6o A.I'., 1989;
Xpymes C.B., 2008). 1o nx MHEHUIO, TPEHUPOBKA OKa3bIBACT OOJIBIIOE BIHSHUE,
KaK Ha pa3BUTHE Cep/la, TaK U HA €ro XpOHOTPOMHYI (yHKIHIO. TpeHHpoBKa
UTPAET IJIaBHYIO POJIb B MOSIBJICHUH, OCOOCHHO BBIpaKEHHOM B Bo3pacte 21-22 ner
OpaauKapauu, y CHOPTCMEHOB, BEAYIIMX CHCTEMAaTHYECKYI0 W HMHTEHCHUBHYIO
TPEHUPOBKY.

Taxxe O MOJIOXKUTETHHOM BIUSHUU TPEHHPOBOYHOTO MpOIlEcCa MOXKHO
CYOUTh TIO TIOJIOKUTEIBHBIM CIBUTAaM B TaKUX IIOKa3aTesX IIEHTPAIbHOM
reMOJAMHAMMKH, KaK CHIKEHHE MHUHYTHOTO OObeMa KpOBOOpaIleHHs 3a CUeT
NOHWKEHUST yaapHoro uHaekca Ha (one ypexenus YCC. O mosoXHUTEeTbHOM
BIUSHUM (DYyTOOJNBHBIX TPEHHPOBOK Ha CEPAEYHO-COCYIUCTYIO CHUCTEMY TaKXKe
MO>KHO CYJUTh 10 CHI)KEHUIO TAKUX M3BECTHBIX B (PYHKITMOHAIILHON TUArHOCTUKE
noKasaTelsiel KaK aJanTalMOHHBIA MOTEHIMa CUCTEMbI KpoBooOpameHus (All) Ha

0,15 6amna (p<0,05) u aBoiiHoe mpousBencHue (MHIeKe Poouncona) Ha 11,89 y.e.
(p<0,05).
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BbIBO/IbI

[Io pmaHHBIM  HAYYHO-METOJWYECKOW  JIUTEPATYpbl  HUCCIIEIOBAHUE
NOKa3aTeJIel LEHTPAJbHOW TE€MOJWHAMHUKHA CHOPTCMEHOB HMEET BaKHOE
TEOPETUYECKOE U MPAKTHUUYECKOE 3HAUCHHUE JJII CIIOPTUBHOM (PU3MOJIOTHHU U
MOXKET HCHOJIb30BAaThCS JUISI HAYYHOTO TMOAXOJAa K  YIPABJICHUIO
TPEHUPOBOYHBIM MPOLIECCOM.

B Havane TpEeHUMPOBOYHOTO TIEPUOJA CTATHCTUYECKH JOCTOBEPHBIX
pa3Muuii B TMOKa3aTelisiX IEHTPaJbHOM TEeMOJAMHAMUKH (PyTOOIUCTOB
pa3IMYHBIX MTPOBBIX amiutya cOopHoit komanasl HUY «benl'V» ne
BBISBJICHO. TN réeMOJIMHAMUKH ObLI TUIIEPKUHEHUYECKUM Y HaIaIalonux, y
UTPOKOB JIPYTHX amIulya — DJ3YKHHETHYEeCKMM. B 1enom mnokaszarenu
LEHTPAJIbHOW TeMOJUHAMUKU (yTOOJHUCTOB COOTBETCTBYIOT BO3PACTHBIM
HOpMaM.

B koHIIE TPEHMPOBOYHOIO NEPUOAA IPOU3OLLIN CYIIECTBEHHBIE U3MEHEHUS
B MMOKA3aTeJsIX LIEHTPATIbHOU reMOJMHaMUKU (PyTOOTUCTOB, IO CPABHEHUIO C
HAayaJoM HcCCIeqoBaHus. TuIl TeMOJMHAMUKH Yy TpPEACTaBUTENIEH BCeEX
UTPOBBIX aMIllya CTal SYKHMHEHTUYECKUM. J[OCTOBEpHBIX pa3iaudvili B
CPEIHUX 3HAYCHUSX HCCIEAYEMBIX MOKA3aTeNed MEXAY NpPEeACTaBUTEIISIMU
pPa3HBIX UTPOBBIX aMILTya, TAK)KE KaK U B Hayajie TPEHUPOBOYHOTO LIMKJIA HE
BbISIBJICHO. (CpaBHEHUE CPEOHUX 3HAYEHUW IMOKazaTeJaed TeMOJIWHAMUKU
¢GbyTOOIMCTOB TOKA3a10, YTO T'OJOBOM TPEHUPOBOUYHBIM UK (HyTOOIHUCTOB
cooproii komanael HUY «benlVy BbI3BaN OJHOTHITHBIC MOJIOXKHUTEIBHBIC
CIBUTH y MPEICTABUTENIEN PAa3HbIX UTPOBBIX amILTya B BuAe ypexenuss HCC
c 71,33 o 63,67 B wmuH (p<0,05), CHWXKEHHS CHUCTOJIMYECKOTO
aptrepuanbHoro aasienus ¢ 121,25 no 117,08 mm.pr.ct. (p<0,05), ycuienus
COKPaTUTEJIbHOM CIIOCOOHOCTH MHUOKap/Aa, CHIKEHUSA Tepudepruyeckoro
COCYAUCTOrO CONPOTHUBJICHUS. Takke O TOJIOKUTEIBHOM  BJIMSHHUU

TPCHHUPOBOYHOI'O IMpouecca MOXHO CYAUTDH IO IMOJIOKUTCIBbHBIM CABHUI'aM B
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TaKMX [OKa3aTelIsdX IICHTPAJIbHOH TIeMOJAWHAMHKH, KaK CHIDKCHHE
MUHYTHOTO 00beMa KpOBOOPAIEHHUS 3a CUET MOHMKEHUS yIapHOTO WHIEKCA
Ha ¢oHe ypexenus UYCC. O MOTOXHUTEIHPHOM BIMSHUU (PyTOOTBHBIX
TPCHUPOBOK Ha CEPACUYHO-COCYTUCTYIO CHUCTEMY TAaKXKE MOYKHO CYIUTH IO
CHHKECHUIO TaKMX W3BECTHBIX B  (DYHKIIMOHAIBHOW  JIHArHOCTHKE
moKasaresiell Kak aJanTalldOHHBIA TOTEHIIMAl CHCTEMBI KPOBOOOpAIICHUS
(AIT) ma 0,15 Oamma (p<0,05) w nBOWHOE mNpOU3BEACHHE (MHICKC

Pobuncona) na 11,89 y.e. (p<0,05).
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ITPAKTUYECKHUE PEKOMEHJALIUHN

1. PexomeHnyemM HCHOIB30BaTh IOKA3aTEIM LEHTPAIbHONM T'€MOJUHAMHUKU B
TPEHUPOBOYHOM TIpolecce (PyTOOIMCTOB JUIsl ONEPATUBHOIO M 3TAMHOTO
KOHTPOJIS UX (PYHKIIMOHATBHOTO COCTOSTHHUS.

2. Mertoguka  UCCIENOBaHMSI  LIEHTPAJBHOM  TIE€MOJUMHAMHMKM  BKJIIOYAeT
CIIEyIOIME IIOKA3aTEeNH: apTEepUATbHOE JAaBJIEHUE, 4YacTOTa CEpJEeYHBIX
COKpAILIEHUW, CpeJHee apTepualbHOE [aBJIEHHWE, IyJIbCOBOE [ABJICHUE,
CUCTOJIMYECKOTO 00beMa  cepiala, OINpenesuli  MHUHYTHBIE  00beM
KpOoBOOOpaiieHusi, olmiee nepudepuyeckoe COMPOTUBICHUE COCYOB,
yIeabHOE TepupepuyecKoe COMPOTUBIECHUE COCYAOB, YAAPHBIM HHJIEKC,
CepAeUYHbId HHAECKC. YacThb ITUX IOKAa3aTelNerd OMNPEAeNIeTCs MpPSIMO C
MOMOILBIO MPOCTBIX MPUOOPOB U MHCTPYMEHTOB, YacCTh PACCUUTHIBAECTCS I10
(dopMysiaM M3BECTHBIX CHELMAIUCTOB B 00JaCTH (PU3HOJIOTUHN U CIIOPTUBHOM
MEAWIIMHBI, TPUBEJACHHBIX BO BTOPOH rpaBe AuccepTannoHHON pabotsl. [lo
BEJIMYMHE  CEpJCYHOr0  MHJAEKCAa  MOXHO  ONpeAenuTh 3 Tuma
KpOBOOOpAIIeHUs:  THUIIO-, -3y- M TUNEPKUHETUYECKUH  THUIIBI
KpOBOOOpalleHusl. DTOT HMHJEKC B HACTOSIIEEe BpPEMsSl paCLUEHUBAETCS Kak
OCHOBHOM B XapaKTEepHCTUKEe KpoBooOpaiieHus. Takxke peKOMeHIyeM
paccuuTaTh AaAaNTAlMOHHBIA TMOTEHUUAT CHUCTEMbI KpOBOOOpalIeHUS W
JNBOMHOE TMpOM3BENCHHE WM UHAEKC PoOMHCOHa, Kak MOKa3aTelH,
XapaKTepU3ylolIue NeATeIbHOCTh Ceplilla U amnmapara KpoBOOOpalleHUs B
LEJIOM M CBHUJETEJbCTBYIOIIME O €ro MNpPUCIIOCOOIEHUH K (PU3NYECKOU
Harpys3Ke B IPOLIECCE PETYISIPHBIX TPEHUPOBOK.

3. UccnenoBanusi UEHTPAIbHOM TE€MOJUHAMUKH (PYTOOIHUCTOB HEOOXOAMMO

IMPOBOJWTL B YCIIOBHAX Ha60paTOpI/II/I B COCTOSAHHUU IIOKOs, YTPOM HATOIIIAK.
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