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B x00e wuccnedosanus Oviiu  u3yueHvl peaxyuu  KapOUOPecHUpamopHol — CUCeMbl
CNOPMCMEHO8 U HEMPEHUPOBAHHBIX JUY HA PearbHyl0 U MHUMYIO QU3UYECKYIO HAZPY3KY.
Pezynomamor noxazanu, umo y CHOPMCMEHO8 Cucmema pecyiayuu no NpPOSHO3UPOSaHUo boiee
pazeuma, 4mo evlpaxcaemcs 6 6oabuiell YCmoudugoCcmy napamempos OblXameabHol U cepOeyHO-
COCYOUCmoUl cucmem npu paziuyHulX 6UOAx Hazpy3ok. X opeanuzm sapanee nod2omasiueaemcsi K
@uzuyecKoli akKMuHOCMU, MUHUMUSUPYS cmpecc-ghakmopul U obecneuusas bonee 3¢ggpexkmuenoe
nepepacnpeoenerue pecypcos.

MHnumas naepyska okasvieaem iusAHUe HA NOKA3AMENU, HO bIPANCEHHOCHb IMUX USMEHEHULL
cnabee nO CpAGHEHUIO C PeanbHOU HACPY3KOU. Y cnopmcmenos HaOI00Aemcs He3HAYUMeIbHoe
nosviuienue QYHKYUOHANbHBIX NOoKA3amenel oadxce Npu ONCUOAHUU HASPY3KU, UMO MOdCem
CBUOEMEeNbCMBO8AMb O PA3BUMOM MEXAHUIME NPeOUKMUsHoOU pezyrayuu. B mo owce epems y
HempeHUPOBAHHbIX UY UBMEHEHU MUHUMAIbHbL UIU OMCYMCMEYION, YMmo 2080pUM O MeHee
a¢hhexmuenvix a0anmayuoOHHbIX 803MONHCHOCHISIX.

Pecynsapuvie mpenupoxku  cnocobcmeyiom  YIyHueHuo  peeyisimopHblX  MeXaHu3Moas,
VBEIUYUBAIOM  PEe3ePEHbIE  BO3MONCHOCIIU  OP2AHUZMA U YIVHUAIOM  KAPOUOPECHUPATOPHYIO
aoanmayuro. Y HempeHuposanHuIX Uy cucmema pe2yasiyuu ObiXxameibHOU U cepoeyHo-cocyOUucmot
cucmem menee 3hghekmusHa, 4mo Moxicem y8eiuuusams PUCK pazeumus SUNOKCUU U YXYyOulamo
NEePEeHOCUMOCb (PUBUYECKUX HACPY3OK.

Hacmosiwyee uccrnedosanue noomeepacoaem 3HAUUMOCHb DUUYECKOU NOO20MOBKU OJis
ONMUMATLHOU Pabombl PUUOIOSULECKUX CUCTIEM.

Knioueswvie crosa: Kapouopecnupamophas cucmema,; peanbHas Haepy3Ka, MHUMAS HA2PY3KA,
OBUIICEHUsL, CHUPOMEMPUsL

Beenenne. KapauopecnmpatopHass cucTteMa — 3TO COBOKYNHOCTb CepAla, JErKUX U
KPOBEHOCHBIX COCYZOB, 00ECHEeUMBAIONIMX JOJDKHYIO OKCHI€HALMI0 TKAaHAM M OpraHam mpu
¢busnueckoit Harpyske [1].

bbu10 BBICKA3aHO NPEION0KEHNE, YTO 00pa3bl ABMKEHUN COJIEP)KAT 3JIEMEHT CEHCOPHBIX
NEePEeKUBAHNN (KMHECTETUUYECKUX OLIYLIEHH), KOTOPBIA 3aMEHSIET CEHCOPHYIO OOpaTHYIO CBS3b,
KOTOpast 0OBIYHO BO3HUKAET B PE3yJIbTaTe SIBHOTO JACHCTBHsI. MHOTHE UCCIIE0BaHUS TIOKA3aJIH, YTO
KOPKOBBIE JIBUraTelIbHbIE 00JacTH, TEMEHHAas KOpa U MO3KEYOK, KOTOpblE B HOPME Y4YacTBYIOT B
pearbHOM  BBITIOJTHEHUH JBIDKEHHM, SBIISIOTCS OCHOBHBIMH HEHPOHHBIMHM CyOCTpaTtaMul IJist
Pa3IMYHBIX TUIIOB BOOOpaKEHUS IBUKECHUM.

JlBuratenpHple  O0pa3bl W WUIIO30PHBIE  ONIYHICHWS  OOBIYHO  aKTUBUPOBAIHU
KOHTpJIaTepaIbHbIC MOSCHBIC JBUTATEIbHBIC 00JAaCTH, AOMOJHUTEIBHYIO JBUTATEIBHYIO 00JacTh,
JIOPCAJIbHYI0 IPEMOTOPHYIO KOPY U MO3KEUOK.

[Ipenmnonaraercs, 4TO UCHBITYEMbIE BHYTPEHHE MOJAEIUPYIOT KHHECTETUUECKUE OIIYIIEHMS,
CBSI3aHHBIE C BOOOPaKaeMbIM JBIKEHUEM, BO BPeMsI BOOOPaKESHHUST IBHIKCHHIA.

4, 6 u 19 oyt mo bopaMaHy OCyIIECTBIISIIOT CBA3b BOOOpakaeMoro oopasa ¢ peaibHOCTHIO.
O¢ddexT ocHOBaH Ha BO30YXKJIEHUU MO MPOrHOMPOBAHUIO — 3TO IPUHLMUII YNpaBICHUS, MPU
KOTOPOM JIESITEIbHOCTh OOBEKTa YIpaBieHHUs 3a0JIarOBPEMEHHO M3MEHSETCSl Ha OCHOBAaHUU
nH(pOpMaLIUU O MPEICTOSIIEM U3MEHEHUH YCIOBHH [2].

BooOpaxenne MABIKEHUH BKIIOYAET B Ce0S TPOIECC CEHCOPHOTO MOJAEIHPOBAHUS.
BoobOpaxkenne ABWXEHUI MPaBOTO 3aIsiCThsi (M300pakeHHWE B CPAaBHEHUU C COCTOSIHHEM ITOKOS)
3HAYUTENIbHO aKTHBHUPOBAJIO KOHTpajarepanbHble (yieBbie) CMA, SMA, PMD, temennyo kopy u
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UTICUJIATEPANIbHBI  MO3KEYOK, KOTOpble OOBIYHO YYacTBYIOT B (DaKTUYECKOM BBINOJIHEHUU
JBYO>KEHUH 3amscThs [3].

JonoHuTebHAS
MOTOpHas Kopa
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IIpemoropunas
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Kopa
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MO3KEIKAa

Puc. 1. Hekomopule yynKyuonansusle 4acmu 201061020 M032d.

Cunraercs, 4YTO BOOOpa)kaeéMble JBM)XKCHUS HUMHUTHPYIOT (U3HYECKHE, CO CXOXKUMH
MOBEJICHUYECKUMH OTPAaHUYEHUSMH M MaTTepHAMH HEUPO(U3NOIOTHYECKON aKTHBALIMH, a TAKKE C
MEXaHU3MOM TOPMO>KEHHUS, TIOJJABIISIOLINM BBIIIOJIHEHUE IBUIKEHUI.

Heap paborel. lccrnenoBarh peakuuio KapAMOPECIIMPATOPHOW CUCTEMBI B YCIOBHSX
peanbHON 1 MHUMOH (PU3UYECKOM HAarpy3Ku

Martepnansl u MeTOABI HccjenoBaHMsA. lccnenoBaHue npoBoAMIIoOCh Ha 0Oasze
Boponexckoro rocynapcrseHHoro yuusepceurera uM. H. H. Bypaenko. bblio BBISIBIEHO J1BE TPyIIIBI
CTYACHTOB B Bo3pacte 17-21T.: ¢ perynspHoi (pru3ndeckoi akTUBHOCTHIO (criopTcMeHsl, 30 uern.) u
6e3 He€¢ (kKoHTpoub, 30 yen.). O6e rpynmbl MPOILIH UK TECTBO, OMPEACISIOMNX PEaKTUBHOCTh
KapAnopecnupaTopHoil cuctembl. CriupoMeTpusi sBJIsieTCs Hauboliee paclpoOCTPAaHEHHBIM TECTOM,
PEKOMEHAYEMBIM JUIsI MOHUTOPHHTA JIbIXaTeIbHON TUCHYHKINHU Y PA3IMYHBIX TPYIIIT 00CIEAYEMbIX.
KoHTponb 1 quHaMuka apTepuagbHOrO JaBIEHMs IPOBOAMIACH Oy1aroapst TOHOMETPHUH, 3TO CaMblii
pacnpoCTpaHEHHBIN U TOCTYITHBIA TECT.

Onenka mapaMeTpoB cucTeMbl JbIXaHus. [IyTéM KOINYECTBEHHON OLICHKH AbIXaTEIbHBIX
00BEMOB M €MKOCTEeH, Takux Kak (opcupoBaHHAs >KM3HEHHAs EMKOCTb JIETKHX, OO0BbeM
(OpCHpPOBAHHOTO BBIOXA 3a TMEPBYIO CEKYHAY M B3aUMOCBS3M MEXAY ASTHMHU IapaMeTpaMu
(coorHomenne ODB1/KEJI), BBUIY BHICOKOH YyBCTBUTEIBHOCTH M CHIETIM(PUIHOCTH TECTOB MOYKHO
BBISIBUTH HAJIMUME OOCYTPYKTUBHBIX COCTOSIHUN y oOcnenyembix. [Ipu omeHke (pyHKINN BHEIIHETO
JbIXaHUsI TECTUPYEMBIX JIMI[ HE BBISBICHO OOCTPYKTHUBHBIX JINOO PECTPUKTUBHBIX OTKIOHEHMH.
VY CTaHOBJIEHO CTAaTUCTUYECKU JOCTOBEPHOE OTIMYME B BEIMUMHE AHATU3UPYEMBIX IOKa3aTesen
CIIUPOTpPaMMBbI B IPYIINAaxX HETPEHUPOBAHHBIX JHUI] (KOHTPOJIb) U CIOPTCMEHOB (puc. 2). [TocTosiHHBIE
¢u3nyecKkne Harpy3Ku CHOCOOCTBYIOT CHMIKEHHIO UYBCTBUTEJIBHOCTH JABIXaTEJIBHOTO LEHTpa K
YIJIEKUCIIOMY Ta3y, YTO B YCJIOBHUSIX BBIIIOJHEHUS MpUCEAaHUN OyJeT COMPOBOXKIATHCS Pa3BUTHEM
0ojee TIyOOKOrO M PEIKOro JbIXaHWs JJsi KOMIecalluM HeJocTaTka Kucioponaa (puc. 2).
Bo3pacTtanue BeJMYMHBI JbIXaTEIBHOTO 00BbEMa COIPOBOXKIAETCS HE3HAYUTENIbHBIM MOBBIIICHUEM
XKEJI (na 5%) kak mpu peanbHOM, Tak W MHUMOW Harpy3ke. Yposenb ®XEJI — mokasarens
JIACTUYHOCTH JIETOYHOM TKaHM — NoBbIaicsa Ha 9% u 13% npu MHUMOI 1 pealibHON pusnueckon
Harpy3ke COOTBETCTBEHHO.
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Puc. 2. H3menenue nezounblx eMKocHell o0 61UAHUEM PUUYECKOI HAZPY3KU Y CHOPHCMEHOE U
Hempenuposanuuvix auy (p <0,05).
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Puc. 3. H3menenue MakcumanbHuIxX CKOPOCHEN HA PA3HBIX YPOGHAX 6b100XA NOO GIUAHUEM PU3UUECKOU
HAZpy3KU y CROpMCMEH06 U Hempenuposannvix auy (p <0,05).

OO0parnaer Ha ce0s BHUMaHUE TeHIeHIMs K noBeimieHuto 3HaueHuit JKEJI, ®XKEJI, ODB1
IIPY BBINOJTHEHUU MHUMOW Harpy3Ku B cpeiHeM Ha 2,5% y HETpeHUPOBAaHHBIX JIUI] U Ha 8% B rpyIie
CIIOPTCMEHOB OTHOCUTEIHHO KOHTPOJIS. J[aHHbIE N3MEHEHUS MOTYT ObITh OOBSICHEHBI C TOUKH 3PEHUS
3alycKka peryasiiuu 10 MPOTHO3UPOBAHUIO, KOTOpas JIydille BBIpaXKeHa Yy (GU3HYECKU
TPEHUPOBAHHBIX JIHII. B psije paboT moka3aHo, 4TO MO MEPE Pa3BUTHS JBUTATEIHHONH CEHCOPHOM
CHUCTEMbl Yy YENOBEKa, U, COOTBETCTBEHHO, €r0 OINOPHO-MBIIIEYHOrO aIlapaTa, YCUJIMBAETCA
B3aUMO/ICHICTBUE MOTOPHBIX U CEHCOPHBIX CUCTEM KOHTPOJIs [4].

Monooescnuviii unnosayuonnwtii gecmuuk Tom 14, npunoxcenue 1 2025 807



Mamepuanvr XXI Mexcoynapoonozo bypoenxoeckozo nayunozo Konzpecca, 24-26 anpena 2025 zo00a, 2. Boponesic

OpranusmM, KOTOpBI HEOJHOKPATHO CTAJKHUBAJICA C BBIOJHEHUEM MOBTOPSIOIIMXCS
JIBUTATEIbHBIX AKTOB, CTAHOBUTCA K HUM OoJjiee MPHUCIOCOOJICHHBIM, W HE pearupyer Kak Ha
CTPECCOBYIO CUTYAIIHIO
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Puc. 4. Uzmenenue unoexca Tughghno noo enuanuem peanvnoit u MHUMOIU hu3uUECKOU HAZPY3KU Y
cnopmcmenos u Hempenuposannwvix auy (p <0,05).
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Puc.5. Ioxazamenu cocmosaHus cepoetHo-coCyOUCmoll CUCHEMbL 4el06eKd 00 U NOC/1e 6bINOJIHEHUA
MHUMOU U PealbHOll pusuyuecKkoil Hazpy3Ku.

Ha cnemyromem oartame UCCAEOOBaHMM HAaMHM OLIEHUBAJIIOCH COCTOSHHE ITPOCBETA
OpOHXMANTBHOTO JepeBa. VI3BECTHO, YTO TMOAO3pEHUE Ha OOCTPYKIHIO JbIXaTEIbHBIX ITyTEH
BO3HUKACT IMPHU CHIDKEHUU COOTHOIICHUS 00BheMa (OPCHUPOBAHHOTO BBIJOXA 32 OJHY CEKYyHIY K
¢bopcupoBanHOif xu3HeHHON eMKocTH JieTkux (ODB1/DXKEJT). B namewm ciyyae He HaOII0/1a710CHh
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cHiwkeHnss OPB1 HU B 01HOM U3 rpymi 00CIeI0BAHHBIX JIUL, YTO CBUAETENBCTBYET 00 OTCYTCTBUU
OOCTPYKTHUBHBIX OTKJIOHeHUH. Kak cienyer u3 pucyHka 2, pa3Hula B CUJI€ OTBETHOH peakiuu co
CTOPOHBI TPaXeO0OPOHXUAIBHOM CUCTEMBI CHOPTCMEHOB BbIPa)KE€HA CUIIbHEE, YTO CBUJIETENILCTBYET O
OoJbLIIEM Pa3BUTHU Y HUX AbIXAaTEIbHOW MYCKYJIaTyphl.

Bennuuna unnexca Tugduo B 06enx TecTupyeMbIX IpyInnax COOTBETCTBOBaIa HOPMAILHOMY
YPOBHIO, €€ 3HAYCHHE CTATUCTUYECKH BBIIIE OTHOCHUTEIBHO HETPEHUPOBAHHBIX JIMI] IIOCIE
BBINOJIHEHUSI (pU3MUecKoi Harpy3ku (puc. 4). IIpeacraBneHHble JaHHbIE YOSIUTEIbHO JOKA3bIBAIOT
JOCTOBEPHBIE OTJIMYUS B YPOBHE DAa3BUTUS PETYJATOPHBIX MEXAHM3MOB CHCTEMBI JIbIXaHUS
TPEHUPOBAHHBIX JIUL] OTHOCUTEIBHO KOHTPOJIBHOM IpymIsl [S].

Onenka napameTpoB CEpAEYHO-COCYIUCTON cUCcTeMBI. McXons U3 npeICTaBIeHHbBIX TaHHBIX
MOKHO 3aKJIOYMTh, YTO BBIOJHEHHE MHHUMOH (U3MUeCKol Harpy3ku OKa3bIBaeT MpsMOe
aKTUBUPYIOILEE BO3JCUCTBUE HAa CEPAECYHO-COCYIUCTYIO CHUCTEMY KaK TPEHMPOBAHHBIX, TaK U
HETPEHUPOBAHHBIX JIMI. BenuunHa CHUCTONMYECKOro NaBieHUs Bo3pacTacT Ha 4% OTHOCUTEIBHO
HCXOJHOIO YPOBHS, B TO BPeMs KaK IMaCTOJINYECKOrO AaBiIeHUs — Ha 3 ¥ 5% y HETpEeHUPOBAHHBIX U
TPEHUPOBAHHBIX JIAL, COOTBETCTBEHHO. YacToTa CEpAeUYHBIX COKpPAIICHW CIIOPTCMEHOB IIPH
BBINIOJTHEHUM MHUMOM Harpy3Ku Bo3pacTaeT Ha 9% B CpPaBHEHUH € I10KA3aTEJIEM Y HETPEHUPOBAHHBIX
¢usnueckn cryneHToB (2%). BenuumHa mynbCcOBOrO JaBIEHUS CTATUCTHYECKH 3HAYMMO
MOBBIIIATACH TOJBKO IOCIE BBIMOJHEHUS PEaTbHOM (PU3UYECKOM Harpy3ku B 00€MX ONPOLICHHBIX
IPYIIAax UCIBITYEMBIX.

3akmouenune. Takum o00pa3oMm, MPOBEACHHBIE HCCIEIOBAHUSA CBHUAETEIBCTBYIOT 00
AKTUBALUU PEryJIATOPHBIX MEXaHU3MOB KOHTPOJIA ABIXATEIbHOU U CEPACHYHO-COCYIUCTON CUCTEM
KaK IpY BBIIIOJTHEHUH MHUMOH, TaK U PealbHOM (PU3NUYEeCKON HArpy3KH. Y pOBEHb OTBETHOM peaKkiuu
y TPEHUPOBAHHBIX JIMIL BBIIIIE, YTO CBUJICTEIBCTBYET 00 YIIPOYHEHUH (PU3NOIOTHUECKUX MEXaHU3MOB
KOHTPOJIS IPH BBITIOJTHEHUH CUCTEMAaTHUECKUX (PU3MUYECKUX HArpy30K.

MHumas Harpys3ka He BbI3BIBAET 3HAYUTEJbHBIX M3MEHEHUN B 00€MX Ipylmax, YTO MOXKET
OBITh CBSI3aHO C OTCYTCTBHEM peanbHOW (hu3monoruueckoi mnorpedbHocTn. HesHauuTenbHBIE
M3MEHEHHS MOTYT OBbITh OOYCIIOBJIEHBI IICUXOTEHHBIMHU (DaKTOpaMH, HAIpUMEp, MPOTHOZUPOBAHHE
Harpys3kKu.
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