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Peoprarmsanis BeICHICH MKOJB!I COIPOBOMKIAETCS
YBEIMIEHUEM YMCTBEHHBIX M IICHXMHMECKHMX HAIpPY3OK,
910 TpeOyer NOCTOSHHON OmeHKM (YHKHHMOHANLHBIX
pe3epBoB (HMBHOJIOrMIECKHX CHCTEM ydamelcs Mojo-
néxu. Llensio HacTOAIEro MCCIeNOBaHuA ABIIOCH H3Y-
YeHHe CTeNeHH (PYHKIMOHAIBHON 3pefiocTH LEHTpalb-
HOT'0 3BeHa FeMOJUHAMUKH y feBymiek 1822 ner.

Opraam3anust H MeTOAbI HecleoBaHud. B uc-
cnegopauuy npuHMMamu ydactue 100 cTymeHTOK B
Bospacte 1822 meT, oTHeceHHBIX K 1-# rpymme 310-
poOBBA, 3aHMMalOmMMXcH (U3MEECKOil KynbTypolt B
obbeme, PpeKOMEHIOBaHHOM [loccraHmapToM s
BHICIICH IMKONBI. Permcrpamus mapameTpoB IEH-
TpaJIbHOM TeMOIMHAMUKH OCYIIECTBILANACh METOIOM
TeTpanoIApHON IpyAHOH peorpadmu ¢ 3aluCHIO OC-
HOBHOM ¥ muddepenmmanbHoif peorpaMm Ha 12-
KaHATbHOM 3iexTpokapmuorpade Bioset-8000 (T'ep-
MaHus). PaccumTeiBanm yaapHsIit ¥ MUHYTHBIH 06be-
mel kpoBu (YO, Mn m MOK, n/MuH), KOHEYHO-
cucronngeckuii (KCO, M) ¥ KOHCUHO-THACTOAIECKIiA
(KOO, M) o6beMBl cepAla, BeIHIUHY (PpaKiue u3-
rranug kpoBu (DU, %), obmee nepudepudeckoe co-
mporueienue cocynos (OIICC, nur-cM™). CHHXpOH-
HO B aBTOMATHYECKOM pEXUME ¢ HOMOIIBIO yCTpOii-
crea Bosotron-2 (T'epmanus) ¢uxcupoBanu CHCTOMH-
geckoe (CAJl), muacronmaeckoe (JIAJl, MM pr. cT.)
apTepHanbHOE JABIECHWE M 9acTOTY CEpACYHBIX CO-
kpamenuit (UCC, yn/mun). Beraucasiucs uHTErpa-
THBHBIE IIOKA3aTell: apTepHallbHOE HABJIEHUE CpEli-
Hee (AJlcp, MM PT. CT.), U JABOiHOE NpOW3BEHCHUE
(A1, ycn. en.). B xadectBe QyHKIMOHAIBHOMH MPOOHI
HCIBITYEMBIM TPEUIArajJoch B TONOXKEHUM Jexa
yIepXUBaTh O OTKa3a CTATW4ECKME HArpy3KH Ha
PYYHOM 3JEKTPOTEH30AMHAMOMETpPE, COCTABILIBIINE
15 %30 %—45 % or MakCHMalbHOH NPOH3BONBHOM
cwst meimn (MIIC), gepe3 S-MUHYTHbIE HHTEPBAB
ormeixa. Perucrpaums napaMerpoB cepleYHO-COCY-
mucro#t cucteMel (CCC) ocymecTBISIIach HENMPEPHIB-
HO B COCTOSHMH IIOKOS, NP MBIMIEYHOH paboTe U B
BOCCTaHOBHTEJIBHOM IiepHoze. IloiyueHHble NaHHbIE
ObUTM [OHBEPrHYTHl cTaTHCTHYecKoit 06pabotke ¢
Hcnons3oBaHreM nporpamm Microsoft Excel u Statis-
tica 6.0. JlocTOBEpHBIM IPHHHMMAJCH YPOBEHb 3HAUH-
MoctH p<0,05.

PesynbTaThl u ofcy:xkaenne. buio ycranosieHo,
g0 nokazareny YCC, YO, MOK, YU, CH, II1, CAJ],
KJIO, KCO B cocrosHuM (HpU3MONOTHYECKOr0 TOKOS

UMENIH TeHACHLUMIO K YBEJIMYEHHIO C BO3PAcTOM,
OIICC, mampotus, cHipkanock. OTMEYeHHbIE BO3pac-
THBHIE Pa3AYui HOCHIIM HEZOCTOBEPHBIH XapakTep, 3a
ucxmouereM Beanmugd YO, KJIO, KCO na atane
19-20 ner, 20-21 roga; MOK u OIICC or 20 k 21 ro-
Iy. B Bospacte 20 et — HOTpaHUIHOM MEXXY IOHOIIC-
CKHM H TIEPBBIM 3peJbIM HepHOAoM, ObuM oGHapyxe-
HH MHHMManbHble 3HadeHHs MOK, ofycnoBieHHbIE
mmkuM KO, KCO, u, xak crenactsue, HM3KkuM YO
TIPH BBICOKOM COCYJHCTOM colipoTuBiaeHuH. Henocto-
BEpHBbI XapakTep BO3pacTHBIX pa3iv4uil psAfa napa-
METPOB IOATBEPXKIaeT IpeICTaBieHWe, Y10 Ha M3y~
gaeMbIx STanax ouroreHesa CCC BrIXOOUT Ha AedHHI-
THUBHBIH YpoBeHb (PyHKIMOHATBHOTO CO3PEBAHUS.

Jia onenxu paGoTocOCOOHOCTH PacCYUTHIBA-
JI0ch 3HaueHue mvmynbca cunsl (MC), paBHOe mpous-
BEJICHUIO BEIMYMHbBI CHIOBOIO YCHIIMA HA BpeMs €ro
yaepxarug (B kr-c). [lo Mepe yBenmueHMs cTaTaye-
cxux Harpy3ok (CH) Bo Bcex BO3pacTHBIX Ipyrnax
Habmoxanock cHikerde pusmdeckoil paborocnocob-
gocti. OTHocuTensHO BhicoKue 3HadeHus MC 6piin
ormeaersl pu CH=15 % B 22 roma, Huskue — B 20
set; mpu CH=30 % nemocToBepHbII MaKCHMYM Y JIHII
21 ropa, MusumyM — B 18 ner; npu CH=45 % Hap-
Gosbimas paboTocIOCOOHOCTh MMEJNIa MECTO Y HEeBY-
mek 22 ner, HauMeHbmag — y 18-neTsux.

Jloxaneapie CH BELIBIIIM CHCTEMHBIA XapakTep
peaxkuuii HEHTPAJIbHOTO 3BEHa KPOBOOOPAIEHMS, BbI-
paxennbiit B camxennu KJ10, KCO, VO, ysenumyenun
MOK, YCC, AJl, u ocoberno MII Bo Bcex Bo3pac-
THBIX Ipymiax (1abn. 1).

CymecTBeHHblE CIABHATH OTMEYCHE! B BENMYMHAX
YCC n [II, Bcex BHIOB apTepHANHOIO JABIEHUSA.
C pocTOM CTaTHUECKOHM HarpysKd IPOHCXOMMIO YCH-
JeHue reMoxuHamudeckux oteeroB. IIpw CH 6buro
OTMEYCHO HEYKJIOHHOE CHIDKEHHE yAapHOro oObeMa
KpoBH, nocroBepHoe npu CH=45 %, uro yka3sniBaer
Ha CHIDKEHHE HMHOTpOITM3Ma MHOKapha B OTBET Ha
naHHeic Harpysku. Ilpm ycwmam B 15 % MIIC He-
cKONbKO Gonbmue m3MeHennsa YO Gbuid 3adukcupo-
BaHbl y JHI 19 JieT, oHaKo BEIAIHHBI yAApHOTro 00b-
€Ma BO BCEX BO3pAcTax Ha 3Ty HArpy3Ky Majo OTJIM-
yanuck OT UHGp NoKos, mogdepkuBas OecnpersTcr-
BeHHBI kpoBotok. ITIpu CH = 30% u 45 % Han-
6onpmee camxenne YO npomsomuro y meBymiek 21
roja. IlapannenbHo BO Bcex rpynmax Habinomanoch
nagenne KO u KCO, ocobenno 3nauutensHoe B 22
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roga npu CH = 45 %. Ilunamuka MOK xapakrepuso-
BaJIaCh HEZOCTOBEPHBIM YBENHYECHHEM M IPHUEM HC-
KIOYATENBHO 3a cdyeT npupocra YCC, nanbosnee BBI-
paxensoro y nesymek 18 mer. Mamenerne MOK B
3TOM BO3pacTe MPOMCXOAHMNO Ha (oHEe HaUMEHBIIelH
paborocnoco6Hoct mpu CH = 30 % u 45 %.
XapaxTep M3MEHEHHH apTepHalbHOIO NABJICHUA
¥ CBA3aHHBIX C HUM HHTETPaTHBHBIX INOKa3aTeneil He
OTIMYAJNICA OT OIMCAHHOTO B APYIMX HCCIIENOBaHHAX
[1, 2, 5, 7]. HanGonspinee yBenmmaenue Bcex BUIOB All,
IBOMHOTO IMPOW3BEICHMA B OTBET Ha ycwine B 15 % u
30 % MIIC ormederHo y I 19 et npA AOBONLHO BBI-
cokoM ypoBHe pabotocriocobnocti. Ilpu CH = 45 %
Hambomsmuit ipupoct Allcp, AT, TAJl, mo cpaBre-
HIWO ¢ Tpenpixymell Harpy3koif MpoM3OmmIeN y NeBY-

mex 21 rogma. Ilepudeprdaeckoe CONPOTHUBICHUE CO-
CYIOB, TIO Mepe HapacTaHWA W30METPUIECKON Harpys-
KH, AMEJIO TEHICHIHMIO K YBENMYEHHIO BCIEICTBHE
YCHJIEHHS MPECCOPHBIX PEeaklii co CTOPOHBI COKpa-
IMEHHBIX MBIIIII.

AHanu3 UHIVBHIYaIBHBEIX I€MOIMHAMHYIECKNX
orBeToB Ha CH mo3BONIMI BRIZENUTH ABA THIIA pearu-
poBanmsa YO: 1-ii THMH ¢ yBEIHYEHHEM, BTOpOH ¢
yMeHbLIeHHEM yaapHoro obbeMa (taba. 2). Jluma
[EPBOFO THHA OTIMYANHCh OONBIIMMH CHBUTAMH
MOK B oTBeT Ha Harpy3Ky H, Kak IPaBMIO, MEHBINHM
NOTbEMOM CPENHETO apTEpHANIBHOTO [AABICHHA H
oBoifHoro mpomsBezeHus. OOmeit TeHmeHUmeH LA
HHAX ABWIOCH MOBHIICHHE NPEAHATPY3KH 3a CUET YCH-
JIeHUs BEHO3HOTO BO3BpaTa KpoBH. B OonpmMHCTBE

Tabnuua 1
W3meHenne nokasarenei LeHTpanLHOW reMoauHamMukm y nuy 18-22 ner
NPK cCTaTUYECKUX Harpy3Kax HapacTalowlel BerMuuHbI
(B % No OTHOWEHMIO K AaHHbLIM NOKOS, NPUHATEIM 3a 100 %)
CH=15%
18 19 20 21 22

OU 99,01 99,28 99,63 100,79 98,31
KJO 98,35 96,90 98,29 98,30 99,18
KCO 100,49 98,30 99,04 96,77 102,77

YO 97,38 96,20 97,93 99,08 97,51
ucC 108,98 111,67 106,66 107,94 105,18
MOK 106,12 107,43 104,45 106,94 102,56
Allcp 103,83 108,44 107,26 105,54 104,82
CAL] 104,07 107,35 104,92 103,91 104,86
JAI 103,65 109,29 109,03 106,85 104,79

OIICC 97,84 100,94 102,69 98,69 102,20

AT 113,42 119,88 111,91 112,17 110,29

CH=30 %

OU 100,39 99,92 99,97 98,81 100,73
KJO 94,71 95,02 91,77 92,09 108,87
KCO 93,96 95,17 91,83 94,32 107,31

YO 95,08 94,95 91,75 90,99 93,52
qCC 122,01 116,55 116,55 117,44 116,36
MOK 116,01 110,66 106,93 106,86 108,83
Allep 113,92 118,16 114,65 113,52 113,92
CAJ 108,56 117,68 114,15 112,23 111,09
JALL 118,02 118,53 115,01 114,52 116,13

OICC 98,20 106,77 107,22 106,23 104,68

A1 132,45 137,16 133,05 131,80 129,27

CH=45 %

OU 99,54 97,99 96,99 98,89 101,70
KA0 85,52 83,55 88,02 81,26 84,81
KCO 86,38 86,90 93,65 83,06 81,87

YO 85,13 81,87 85,37 80,36 86,25
qCC 129,20 126,50 126,50 127,61 126,81
MOK 109,99 103,57 108,00 102,55 109,37
Allep 119,31 119,12 116,65 120,39 115,86
CAJl 112,54 111,45 113,49 113,58 109,89
JALL 124,50 125,19 118,95 125,75 120,53

OIICC 108,48 115,01 108,02 117,40 105,93
JI1 145,40 140,99 143,57 144,94 139,35
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Tabnuua 2
W3meHeHue nokaszaTenei LeHTPaNLHOW reMoauHamMukm y nuy, 18-22 ner
NpY pasnUYHbLIX TUNAxX pearmposaHnn YO Ha cTaTuyeckue Harpyskm
(B % NO OTHOWEHMIO K AAHHLIM NOKOA, NPUHATLIM 3a 100 %)
II)BacéaT- pTCI:II(I_ CHB% Tloxazarenu
e - or MIIC YO 4yccC MOK Allcp JII OIICC
18 1 15 105,07 108,78 115,02 102,91 114,10 91,43
30 106,98 117,66 125,87 112,08 122,98 89,99
45 106,70 118,64 124,34 114,03 128,40 90,03
18 2 15 91,39 110,27 100,58 104,63 113,02 105,11
30 89,19 124,61 110,87 115,29 138,16 107,11
45 76,41 134,86 101,56 122,65 157,13 121,39
19 1 15 110,54 115,45 124,53 106,36 124,69 83,52
30 107,50 113,57 121,03 112,20 128,80 91,74
45 116,78 126,30 145,34 113,94 137,92 77,76
19 2 15 86,95 110,61 96,26 109,89 119,54 112,52 .
30 88,64 129,98 113,94 118,30 156,31 106,66
45 74,27 137,89 101,70 120,41 155,25 120,43
20 1 15 104,11 104,94 111,13 104,17 106,85 97,62
30 106,71 105,89 113,75 110,01 120,25 96,84
45 106,12 123,60 127,30 115,15 129,24 83,50
20 2 15 91,91 101,66 102,46 108,16 120,34 104,88
30 86,94 120,86 104,32 114,81 138,02 109,85
45 82,52 128,94 104,30 116,78 148,91 114,87
21 1 15 103,66 100,89 104,68 105,89 104,63 97,05
30 107,02 120,35 113,26 111,57 134,93 88,24
45 110,62 110,73 122,96 115,69 130,25 93,96
21 2 15 97,18 113,68 108,26 106,38 118,78 101,31
30 87,72 117,71 93,31 113,88 133,70 112,25
45 77,52 131,47 100,14 121,30 149,99 121,02
22 1 15 103,80 107,17 111,38 105,49 111,06 95,45
30 107,30 120,13 128,61 111,76 132,57 87,54
45 103,32 120,59 124,64 119,33 131,38 95,19
22 2 15 92,80 103,36 96,41 104,12 109,39 109,04
30 88,80 114,75 102,16 114,92 128,91 112,81
45 84,55 127,60 107,41 115,70 141,27 108,68

cnyyaep HabGIEORANOCh CHIDKCHME NOCTHATPY3KH, CYHS
no muHamuke KCO, yBemugeHWIo KOTOPOro crocodct-
ByeT HeykiionHoe cavpkerme OIICC B aroit rpyrme uc-
TBITYeMBIX. J[Ist JTAI 2-TO Tyria ajanTamsy Obln XapakTe-
pen Gompmmmii oxbeM Allcp, mpoucxouBnmif 3a cuer
MOBBINEHNS COCYIHMCTOTO CONPOTHBIIEHHA, 3aTpyHHSIO-
mero paboTy cepimia No BHIOPOCY KPOBH (POCT HOCT-
HaIpy3KH), 4TO B CBOIO ogepens cHimkano YO. Hesnadaun-
teipaei mpapoct MOK npomexonmn HCKIFOYUTENHHO
3a cyeT ydameHus cepregdoro purmMa. Ilpm scex CH
ajanTauys OCYIIECTBILUIACH B Pe3yJIbTaTe HapacTaHus
HI1 — Mexanmaeckodl paboThl cepana W MOTpeOICHUS
Kuclopoa. bBBUIO  OTMeYeHO mnajeHHe KOHEYHO-
JMACTOJIMYECKOTO ¥ KOHETHO-CHCTONIHMYECKOTO 00BEMOB
cepaua, TeHACHIMA K CHIDKCHMIO HACOCHOH GyHKImH —
yMeHbIIeHre (paKIg U3THAHUA KPOBHL.
Tpucnoco6uTenbHbIE peakuu 1-ro THHA CIemy-
eT npu3Hath Oolnce 3PPEKTHBHEIMY, T.K. yBEeNUIEHHE
MOK peamsyercs 3a c4eT NoBsiIeHus YO, a He TOIBKO

YCC, uto otMedaeT psl aBTOpoB [4, 5], npu oxHOBpe-
MEHHOM MeHee 3HaduTenbHOM pocte [T Hanm nannere
TIO3BOIBIIOT 3aKOYUTh, YTO y JEBYIHEK IIEPBOTO TUNA
pearvpoBarus Ha CH, yBenudeHwe ypmapHoro ofnema
MPOHICXOAWIO [0 PeTEPOMETPUYECKOMY MEXaHW3MY 3a
cder nopsmmenus KJIO, npHBOAAIIErO K YCHICHMIO CO-
KpaTAMOCTH MHOKapJa.

Ofbpainaer Ha cefsd BHEMaHUe TOT (axT, 4TO NpuMe-
renssie CH Bo Bcex BO3pacTHBIX TPYINAX HE BRISHIBAIH
CYIIECTBEHHbIX HM3MEHEHMI BENWIMHBI (pakiyy W3IHa-
HUA KpoBy. BeposaTHO, Harpy3xu OpeayIoKeHHOH Bemam-
HBI SBJIAIOTCA afEKBaTHHIMU IUIA JIMI] HCCIEAYEMBIX BO3-
pacToB, a MHIMBHAYyaIbHbIC AJalTalldd CEpIUA K HUM
ONTHMATIbHBI B COOTBETCTBHH C PC3CPBHBIMH BO3MOXKHO-
crsmu CCC.

AHaM3 HHTEHCHBHOCTH MOKA3aTeel HEHTPAILHOTO
3B€HAa FeMOJIMHAMHKY Ha €AVHULY BBINONHAEMOH paboThbl
TIO3BOMIJI BBIZEIUTH Bo3pacT 18 Jjier xak HamMeHee afan-
THPOBAHHBIH K BBIIIOIHEHHIO CTATUYECKUX HAIPY30K.
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Puc. 1. YBenuyeHue yaaptoro o6wema cepaua nocne crarudeckmx Harpy3sok y nmuy 18-22 ner
(nNo oTHOWEHUIO K AaHHLIM PaboThbl, NPUHATLIM 32 100 %)

B nameM m psae OpYTHX uccuenoBanuit [5, 7]
npu CH ycTaHOBIEHO HECOOTBETCTBUE pabodmx wus-
MEHEHMI MapaMeTpoB LEHTPalbHOW TeMOAMHAMUKHA
MeTaboNadeckuM TOTPEeOHOCTAM OpraHM3Ma, 4TO
nposeieTca B mociepaboueil rumepdyHKIAH MHO-
kapaa (puc. 1). Aramm3 maHamuxn KJIO u KCO no-
3BOJIET IPEATIONOKUTE, 9TO B OCHOBE Hociepabodeii
runeppyHKIMY MAOKApAA JEXAT reTepoMETPHIeCKIi
MeXaHM3M, T.K. Ha 1-ii MHHYTe BOCCTAHOBJICHHA IpPO-
HCXONWIO YBEJIMIEHUE BEHO3HOTO BO3BpaTa, HPHUBO-
Jsamero B AedictBue MexaHmsM ®panka — CrapnuHra,
W CHIDKECHHE IIOCTHAIPY3KH 33 CUeT HEYKJIIOHHOT'O Tia-
IeHus nepudepHIeckoro CONPOTUBNEHHT COCYAUCTO-
O pyclia BO BCEX BO3PACTHBIX IPyHilax.

Haubonpmmit «goar no kpomw» nocine CH =15 %
Onu1 ormeued y nun 21 roga Ha 2-ii MuHyTE BOCCTa-
HOBNIeHMA Ha ¢(OHe BBICOKON pPaboTocrnocoGHOCTH.
ITocne CH = 30 % u 45 % maxcyumansHoe riocnepabo-
gee ysenudeHue YO npomsonuio y aesymek 20 u 19
JIET COOTBETCTBEHHO, IPH AOCTATOYHO BBICOKHMX OOB-
eMax HIpOU3BENCHHOM paboTEL.

3axmoyenne. Mcrione3oBaHne w30MeTpHIecKoi Ha-
TPY3KH B KadecTBe ()yHKIMOHANBHON mpoObi IO3BOIIET
TOYYUTh OOBEKTHBHYIO MHOOPMAIRIO O BO3PACTHEIX M
HMHIMBHAYATHHBIX BOSMOXHOCTAX CEPAEYHO-COCYIHCTOMH
cucteMbl. [lono6Has MeTOAMKA MOXET HAWTH TpHMeHe-
HHE B CIIOPTABHOM OTOOpE, B IIPAKTHKE BOCCTAHOBHTEIb-
HOW MEIWIIMHBL, IPH OLCHKE COCTOMHMA 3[0POBBA pas-
JIMYHBIX IPyII HacedeHuA. B kadecTse xputepues gyHk-
muoHambHOH 3penoctd CCC MoryT ObITh HCTIONB30BaHBI
TN peakuun YO, MHTEHCHBHOCTh Pab0ovuX M3MEHEHMH
napamMeTpoB KpoBooOpalleHMs, MEXaHU3M YBEJIMYCHHAS
MOK B oTBeT Ha Harpys3Ky, COUeTaHHe BHICOKOM paboTto-
cniocoOHOCTH €O 3HAYMTENLHON nocnepaboueit rwmep-

$ynximet MHOKapaa.
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