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BBEAQEHWE

BBenenue

OcHOBHOE Ha3HAUCHUE CEPIETHO-COCYANCTOHN CHCTEMBI — 00ecIedeHIe KPOBOO-
OpalieHys, T.e. HUPKY/SILIUE KPOBU U3 CEP/La B COCYIbl U U3 HUX BHOBb K CEpALLY.
JBIKyIIe# cHoif KpOBOTOKA SBISETCS SHEPTHsA, 3a/[aBaeMasi CepAIieM IOTOKY Kpo-
BU B COCYJlaX, ¥ IPAJAUCHT JaBJIEHUS — pa3HULA JAABICHUN MEXy MOCIeI0BaTeb-
HBIMH OTZIENIAMH COCYAHCTOTO pycIa.

Bbnarogaps NOCTOSHHOMY JBHXXEHHIO KPOBH B COCY/JaX BBINOJHAIOTCS OCHOBHbIE
(YHKITHH CHCTEMBI KPOBOOOpAIICHHS:

*  TPAHCIOPT BELIECTB, HEOOXOMUMBIX AJIs 00ecHedeH s Criel(pUISCKON Jiesl-

TEIBHOCTH KIIETOK OPTaHU3Ma;

*  JIOCTaBKa K KJICTKaM OPraHU3Ma XMMHUYECKUX BEIECTB, PETYIUPYIOIUX UX

oOMeH;

*  OTBOJ OT KJIETOK NIPOTYKTOB METa00IN3Ma;

*  JOCTaBKa TKaHSAM CPEICTB 3aIUTHI;

*  00MeH Telia B OpraHu3Me.

CreoBatenbHO, CHCTEMa KPOBOOOPAIICHNUS BBINONHACT OMHOBPEMEHHO JBE 3a-
Jaun: o0ecreyrnBaeT MUPKY/IALUI0 KPOBH B CUCTEME M HYTPUTHUBHYIO (IIUTATEIb-
Hy0) QyHKINIO KJIETOK BCEX OPraHOB U TKaHeH. [Ipn 3TOM K TKaHSAM JOCTABISIOTCS
HE TOJIbKO IMTATENIbHbIE BELIECTBA, HO TAKXKe KUCIOPOA, (PU3UOIIOTHIECKH AKTHB-
HBIE BEI[ECTBA, B TOM YHCIIE TOPMOHBI, BOJIA, COIIH, a M3 TKaHEH BEIBOAATCS yIIIEKHC-
JIOTa ¥ ApyTUe NPOLyKThl 0OMEHa BelecTB. J{pyruMu cioBami, 3a c4eT KpoBooOpa-
IICHNS TTOAEPKUBACTCS MTOCTOSHCTBO COCTAaBA TKAHEBOMN KHUIKOCTH, HEOOXOINMOe
JUISL ONITUMAJIBHOT'O CYIECTBOBAHMS U ()YHKIIMOHHPOBAHUS KJIETOK OPraHu3Ma.

KpoBoTok B OpraHm3Me TEINIOKPOBHBIX >KHBOTHBIX OCYIIECTBISIETCS IO JIBYM
Kpyram, COeJMHEHHBIM MeXly co00i uepes cepaue. Mainblii (WId JIETOUHbIH) KpyT
KPOBOOOpAIIEHHs OCYIIECTBIISET IPSIMOI KOHTAKT C BHEIIHEH Cpeoi, a GOoNbIIoi
KpyT (CHCTEMHOE KpOBOOOpaIlieH:e) - 00eCIeunBaeT KOHTAKT ¢ OPraHaMU U TKaHs-
ML

B HacrositeM yueOHO-METOIUUECKOM OCOOUH 00CYKIAr0TCsl BONPOCHI IPUPO-
J6I BO30OYIIIMOCTH, MPOBOAUMOCTH M COKPaTHMOCTH MHOKAp/a, aBTOMAaTHH Cep/la,
paccMaTpUBAIOTCA METObI MCCIIENOBAHUSI CHCTEMBI KPOBOOOpAIEHUsI, OCHOBHbIE
3aKOHBI ¥ ITOKA3aTeNN CHCTEMHON TeMOINHAMUKH, a TAKKe MEXaHU3MBI PETyIISINH
CEePIIeUHOM AEATENBHOCTH, TOHYCA COCYI0B, CHCTEMHOIO apTepUAIbHOTO JABICHHS,
OCHOBHBIC MPHHIINIIEI PETYISAINA OPTaHHOTO KPOBOOOPAIICHHSL.



TEMA Net

Tema Nel

Mmuokapa Kak Bo30yauMasi TKaHb. ABTOMAaTHS Cepaua, ee
npupoaa. IIpoBoasimas cucrema cepana. OcodeHHOCTH
pacnpocTpaHeHus BO30YyKaeHHs O MUOKapay. OcoOeHHOCTH
COKpaIeHHsl MHOKapaa. DjieKTpokapauorpadus Kak MeTo
OILIEHKH 3JIEKTPUYECKO AKTHBHOCTH CepAIa

BOl'IpOCbI AJI CaMOIMOAIrOTOBKH

I.

2.

10.

11.

DyHKIMOHATIBHBIE 0COOCHHOCTH CePACYHON MBIIIeYHOH TkaH!. Du3nonorude-
cKast KiTacCH(UKALUs KapAHOMHOLIUTOB.

ITpoBopsmias cuctema cepana, ee GpyHknnoHansHas xapakrepuctrka (IIpuio-
skeHue 1).

I'enepanus moreHnMana AEHCTBHSA B KJIETKaX CHHOATPUAJIBHOTO M aTPHOBEH-
TPUKYJISPHOTO Y3JI0B (ABTOMATHs MHOKap/ia): HOHHBIE MEXaHU3MbI ME/IICHHO-
ro orsera (Ilpuiioxkenus 2, 4).

YacroTa reHepanuy NOTEHIIMAIOB ACHCTBUS B Pa3NUYHBIX OTAENax MIPOBOIS-
IIeH CHCTEMBI Cep/Ilia: rpaJueHT aBTOMaTHH. DaKTOPEI, BIUSIOIINE HA YACTOTY
TeHepaliy MOTCHIIMAJIOB JeHCTBHUS B TipoBosiiel cucteme cepaua (Ipuito-
kenus 3, 5).

T'eneparust GpICTPOTO OTBETA B MUOKAp e (pabouuii MHOKap, BEHTPUKYJISIpHAS
HPOBOJIAIIAS CHCTEMA): HOHHBIE MeXaHH3MEI ObicTporo otera (IIpmitoxkenne
7).

ITposenenue Bo30OyxaeHUA 10 MHOKapAy. CKOpPOCTh IIPOBEAEHHS MOTCHIUA-
Ja IeMCTBHS B PAa3MMYHBIX YYaCTKaX MUOKapAa. ATPHO-BEHTPHKYISIpHAs 3a-
Jiepkka, ee dusnonorudeckoe 3HadeHue. [lociaenoBarebHOCTh BO30YKACHUS
CTPYKTYp MHOKapaa. Mopdo-GyHKIIHOHATbHBIE 0COOCHHOCTH ¥ (hHU3UOJIOTH-
geckasi poiib kieTok ITypkunse (IIpuio:xkenus §-9).

Coxpamenue Muokapaa. OcoOeHHOCTH HEKTPOMEXaHNIECKOTO CONPSKEHHS B
cepaeqHoit Mblme. PakTopbl, BIHMAIONINE Ha COKpaTUMOCTh MuoKapaa (Ipu-
Jgoxenne 10).

OCOOEHHOCTH COKpAIlleHUs: MUOKapza (BO3MOMKHOCTb TETAaHUYECKOTO COKpa-
LICHUS, TPUHIMII «Bce WK Hu4ero») (Mpunoxenne 11).
OnexTpokapanorpadus, onpeaeneHne U IPHHIKMI MeToa. [IoHsTHe 0 BeKTOp-
Hoii u ckansipHoit DK (Ilpuioskenue 17).

Tuns! orBenenuit OKI, ucnonb3yemble B KIIMHUYECKOH MpakTHKe. JluarHoctu-
YecKre BO3MOKHOCTH U orpaHnyenus mMeroga DKI (Ilpunoxenue 16).
OnemenTs! ckansgpHoi DKI': 3yOusl, cermenTsl ¥ uHTepBaibl (IIpuioxeHus
18-20).



MWOKAPL, KAK BO3BYAOMMASA TKAHb
3agaHue I CAMOCTOSATEIbHOM PadoThI CTY1EHTOB

3apanue 1. OnumuTe npouecc 3EKTPOMEXaHUUECKOTO COMPSKEHHUS B MUOKapIE,
BCTaBHUB MPOMYIICHHBIC COOBITUS B MPECTABICHHYO BhIle cxemy (puc. 1.1)

Boabyxaexue (
UMTONNazMaTH4eckon MmemBpaHsl)

!

OTKpeITUE NOTEHLMAN-3aBMCUMBIX
-KaHanoB U BXo0 B
uuTonnaamy (cpasa nnato)

npnmeﬁuuenna K
peuenTtopy CMP u
OTKpbITHE -kaHanoe B CMNP

J

Ca" BbixoguT M3 B
UMTONNA3MY

~—1

<7 1l

KOHLEHTpaL1u
Ca’ B uaTonnazme

|

B ]
BaaumogeiicTemé Ca™ c
W CHATHE BMOKMPYHOLEro AeNCTBUS

!

BaawmogencTeure W
B LIMKNE NONepeYHbIX
MOCTHKOB (COKpalleHWe MblllLbi)

Puc. 1.1. Cxema 3J1eKTpOMEXaHUYECKOTO CONPSKEHNSI B MUOKap/I€.



TEMA Net
IIpakTH4eckune padoTs

PaGora 1. AHau3 npoBoasinieil cucTemMbl cepaua (ONbIT
Crannnyca)

esn padoThl: yOSIUTHCS B HATMYUU EHTPOB aBTOMATUH PA3IHIHBIX OT/AEIIOB
cepaua.

OO0opynoBaHHe W MaTepHAJIbI: JIATYIIKA, KUMorpad (WM CaMONMIIYIIMNA pe-
THCTPATOp), PhIYaXKOK DHIeNbMaHa, CepIeyHbld cepduH, mapadMHOBas BaHHOYKA,
OyJ1aBKH, MUIETKA, PU3HOIOTHUECKUI PacTBOP, PENapOBaIbHbIA HAOOP, TPH JIUTra-
Typbl AiuHOM 10-15 cM.

Asmomamueti cepana Ha3bIBAKOT €ro CIIOCOOHOCTH COKpaIaTbCs 0e3 BOSHCﬁCTBHH
HUMITYJIbCOB HU3BHE. Cy6CTpaTOM ABTOMAaTUU B CEPAILE SBIIACTCSA CHGHI/I(bI/I‘IeCKaSI
MBIIICYHAS (aTHITUYECKas) TKaHb, HIIH MpoBoasnIas cucrema cepana. (Ilpuiioxe-
Hue 1).

Jlns onpenesneHus posy Kax10i CTPYKTYPBI IPOBOASALICH CUCTEMbI IPUOETatoT K
HAJIO)KSHHUIO JIUTATyp, OTAEIAIOMNX OTAEIBI CepALa IPYyT OT Ipyra.

Xon padoTbr: O0e3BIKEHHYIO JISTYIIKY KJIaJyT OpPIOIIHOM CTOPOHOI KBEpXY B
napaduHOBYIO BAaHHOUKY ¥ IIPUKPEIUIAIOT 3 JanKH OynaBkaMu. [IpunoaHsas nuHIe-
TOM KOXY Cpa3y HIKE KOHIIA TPYAMHBL, JENA0T MONepeYHbIil HaJlpe3 ¥ MPOJOIDKAIOT
ero k nepudepuyecKiM KOHIAM MPaBO# U J1eBOH Kitouuil. [Toiay4eHHbIH Tpeyroib-
HBIH KO)KHBIN JIOCKYT OTBOPAYMBAIOT HA HIDKHIOIO YEIOCTh. [IpUIIOIHSB MHHIIETOM
HIDKHHH Kpail TpyIuHbI, OCTOPOXKHO, CTapasich HE 3aJIeTh Ceple, Pa3pe3aroT MBIII-
LI T10 TEM JKE JIMHUSIM, KaK 1 TP pazpe3e Koxu. Jloiins 1o KU1, nepepe3aroT ux
¢ 00enx CTOPOH U YIAJSIOT TPYANHY BMeCTe ¢ MbImaMu. CHUMAIOT OKOJIoCceped-
HYIO CYMKY (niepukapa). YKpeIruistor cep@uH 3a HUTKY Ha KOPOTKOM ILJIeye phluara ¢
ncankoM. OCTOPOKHO 3aXBaTUB BEPXYILIKY CepIla cepHHOM, MOTHHUMAIOT PhIya-
JKOK U [IEpepe3atoT y3/1eUKy - yUacTOK IepuKapaa Ha JOpCcalbHOM CTOPOHE Cepala,
KOTOPBIN OTpaHWYMBAET IBIDKEHUS PETHCTPHPYIOLIETO phluakka. HuTka ¢ cepdu-
HOM JIOJDKHA PacIoiaraThCs NepreHANKYISPHO, a PhIYaXKOK - apasuIebHO TTOBEPX-
HOCTH CTOJIa (MEXIy PhIYaKKOM M HHUTKOH JOJKEH ObITh mpsimoii yromn). Ilepuo-
JTIUYECKHU C MOMOLIBIO MUTIETKH CMAa4YUBAIOT CepLe GU3N0IOTHIECKUM PACTBOPOM.

3anoNHAIOT MUCYMK YEPHUIIAMH, ITYCKAIOT B X0 KUMOTpad ¥ 3aMUChIBAIOT HA K-
Morpade KpUBYIO COKpaleHUEe Cepla - KapIUuorpaMmy.

Hanoxenwne nepBo#t auratypsl. [logarMaioT cepaiie 3a Turatypy, IpruBsI3aHHYIO
K y3neuke. C mOMOUIBIO MUHIIETA MPOTATUBAIOT JIMTATypy MEXIY OOCHMH yramu
AOPTHl M BEHO3HBIM CHHYCOM. TyTO 3aTSHYB METIIO, CO3IAI0T OJIOK MEXIYy BEHO3-
HBIM CHHYCOM U TIPEJCEPAUIMHU.

Bropas nurarypa HaKIaabIBaeTCsl MEXIY MPEACEPAUSMH H HKEITYTOIKOM.

Tperbs nurarypa HaKJIaAbIBACTCS Ha HIXKHIOKO TPETh JKENTyAKa.
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A b B

Puc. 1.2. Cxema HaJ10skeHus auratyp no CTaHHmycy Ha cepaue Jsrymk. A —
neppas Jgurarypa; b — Bropas surarypa; B — Tperbs aurarypa. Yacru cepaua,
COKpamarumuecs mocjae HaAJ0KCHUA JIUraTyp, 3aTéeMHEHbBI.

Pexomenmanuu k oopmiieHHI0 padoThl. [IpoHabnromaiTe MOCISI0BATEIb-
HOCTh COKpAIIEHU! Pa3INYHbIX OTJENOB CEp/la, OTMETHETE HAa KapIUOTrpaMMe CHU-
crony u amacrony. [logcumTaiiTe yuciio cepAeyHBIX COKpAIIeHWH B MUHYTY H 3a-
MIAIINTE B IPOTOKOI.

Hapucyiite cxemy nanoxenns auraryp no Cranaunycy B TeTpans. CoctaBbre Ta-
OJHIly M3MEHEHHsI YaCTOThl COKPAILIEHUH BEHO3HOIO CHHYCA, IPEICePINiA U JKelry-
JI0YKa CepIla Mmocje HaIOKEHHsT Kaxaoi urarypsl. Habmonaemble sIBIEHUS OIH-
LIUTE B TETPAaH, NaiiTe UM 0ObSICHEHHE.

Patora 2. UcciienoBanue pepakTepHoOro nepuoaa cepamna
JSITYIIKHU U YKCTPACHCTOJIBI

Leab padoThl: HANISAHO YOCAUTHCS B H3MEHEHHH BO30YJAMMOCTH CEpACUYHOM
MBIIIIIBI HA NPOTSHKEHUH CEep/iedHOoro 1ukna. VccnenoBarh AEHCTBHE AJEKTpUYE-
CKHX UMITYJIbCOB PA3HOW YaCTOThI HA CEPIIE JSATYIIKH.

O0opynoBaHue W MAaTEpPUAJIBI: JIATYIIKA, KUMOTpad, pblUaXOK DHreslbMaHa,
cepduH, napadhuHOBasi BAHHOYKA, OyJIaBKH, MHUIIETKA, PENapoBajbHbIH HAOOp, Gu-
3HOJIOTHUECKHUIT paCcTBOP, AEKTPOCTUMYIIATOP C ICKTPOAAMHU.

Cepﬂe‘-{Haﬂ MBIIIIIAa, KaKk BCC BO36yI[I/IMI>Ie TKaHH, HEBOCIIpUMMYKMBA K Z[eﬁCTBI/IIO
IMOBTOPHBIX CTUMYJIOB, IMMOCTYNAOMINX K HEH BO BpEMs IOTCHIIMAaJla ﬂeﬁCTBHH, T.C.
obnanaet pedpaxreprocthio. (Ilpuiioxkenune 11).

Bo Bpemst oTHOCHTENBHON pedpakTepHOCTH MHOKAap] MOXET BO3OYyAHUTHCS, HO
TOJIBKO ITOJ Z[eﬁCTBPIe OYCHb CUJIbHOI'O pasApakuTeis. OT0 MPUBOJAUT K Pa3BUTUIO
PaHHEro BHEOUCPEAHOTO COKPALICHUS - OKCmMpAacucnoJiol. ITocne OKCTPACUCTOJIBL
JKEITyAOYKa YUIMHACTCSA BPpEMS €ro AUacCTOJIbL (KOMHCHC&TOPH&S{ nay3a). Kommen-
caTopHas Iays3a CBsA3aHa C BbBIIAACHHUEM OYEPEIHOI'O COKpAIICHUS KEITYI04YKa,
TMOCKOJIBKY HMITYJIBC, HpI/IXOHHI]_[I/Iﬁ OT BOAUTES pUTMa BO BPEMS Pa3BUTHUA DKC-
TPaCUCTOJIbL, HeﬁCTByeT Ha XCJIyNO4YCK B IEPUON peq)paKTepHOCTI/I cepz[equﬁ
MBIIIIIEL, 00YCIOBICHHOI BHEOUYEPEIHBIM BO30OYKICHUEM Cep/Ia.

Xon padotsl: IHonyuenue sxcmpacucmonvt. OOE31BUKESHHYIO JIATYIIKY IOJ-
TOTaBIUBAIOT IS Kapauorpaduu (cM. padoTy 1). 3anHuCHBAIOT UCXOAHYIO KapIHo-
rpammy. OCTOPOKHO, YTOOBI HE TOJIKHYTh CEPJIIE, HAHOCAT OYyJIaBKOW YKOJIBI B XKe-
JIOYeK B pa3HbIe a3kl cepieyHOro HUKIIa.



TEMA Net

Hccneoosanue oeiicmeus 31eKmMputecKux UMNYIbCo6 pasHoil 4acmomsl HA
cepoye nazywiku. B kauecTBe JIEKTPOIOB UCTIOIB3YIOT ABE TOHKHE OOBIYHBIE PO-
BOJIOUKH, COCAMHEHHBIE C BHIXOIOM CTUMYJsITopa. OIUH 3a4UIIECHHBINA KOHEI[ IPo-
BOJIOUKH 000padMBaIOT CMOYCHHOH B (DM3HOJIOTHYECKOM PacTBOpPE BaTOM M KIaxyT
TIOJT CIIUHKY JIATYILIKH, APYTOi KOHEIl COSIHMHSIOT ¢ CepGUHOM. 3aMUChIBAIOT HCXOA-
HYIO KapAuorpaMMy. 3aTeM HaHOCAT Ha CepAlle JITYIIKY JIEKTPUIECKOE pasapaKe-
HHE B PUTME OAWH HUMIYJbC B CEKyHLY, 5, 10, 30, 100 umn/c, mpeBapuTeIbHO M0-
JI00paB aMILIMTYLy TOKa HECKOJIBKO OOJIbIIIE IOpOora.

PexoMenaauuu K 0popmMiIeHHI0 padoThl. 3apUCYiiTe KPUBBIC BHI3BAHHBIX JKC-
TpacucTol B TeTpany. IloueMy mocie skeyJ0uKOBOH SKCTPacUCTONBI HaOmoaaeTcs
KOMITeHCaTOpHas nuactona? Byaer i HaOmMomaThCsi KOMIICHCATOPHAS Tay3a, eCin
HAaHOCHTH JIOTIOJHUTEIBHOE pa3Apa)KeHHe Ha BEHO3HBIM cuHyc? byner nu BO3HU-
KaTh 9KCTPACHUCTOJIA, €CIIM HAHOCUTH JIOTIOJIHUTENIBHOE pa3apakeHue B (hazy CHUCTO-
761, ¥ moueMy? OT 4ero 3aBUCHUT aMILTUTY/IA SKCTPACUCTOIBI?

[IponaGmronaiiTe OTBETHYIO peakIfio CEepALa Ha pa3ipaKCHUE TOKOM Pa3In4HON
4acTOTHI. 3apuUCyiTe KpuBbIe B mpoTokoie. Chaemnaiite BeIBoA. OTBEUaeT Jiu cepie
Ha BBICOKOYACTOTHBIC Pa3ApaXKCHUs TIIAIKUM TETaHYCOM, IIONOOHO CKEJICTHOU My-
ckynarype? B yeM ocobeHHOCTH mepuoja abCoNMOTHON pedpakTepHOCTH Cepicy-
HOM MBIIIIIIBI, CKOJIBKO OH JITTUTCS?

Padora 3. Peructpanuu IKI' ¢ nomombio kommiekca
BUOIIAK

Heas padoThbI: MO3HAKOMHUTHCS C METOAOM JIIEKTpOKapauorpaduu, Kak C
BaXHEHIIUM CIOCOOOM OLEHKH 3JIEKTPUYECKHX MPOLECCOB, NPOUCXOISAIINX B
cepaue. [Iponadnronars u3MeHeHus 4actotel u put™ma DKI, cBs3aHHBIE ¢ TOJIO-
JKEHUEM TeJla U JIbIXaHUEM.

Oo6opynoBanune u MarepuaJbl: dkcrepuMmenTaitbHbl komiuieke BUOITAK, ox-
HOPAa30BbI€ HAPY)KHBIE IIEKTPO/BL, (POHEHTOCKOIL.

QﬂeKmpompduoepa([)uﬂ — METO/] UCCIICJOBaHUA cepue‘{Hoﬁ JACATCIIBHOCTHU, OC-
HOBaHHBIN Ha perucTpanuu U aHaJIn3¢€ JICKTPUICCKUX 10 TEHIUAJI0B, BO3HHUKAIO-
1UX B CEPANLEC U paCIPOCTPAHAIONINXCA B 0o0beMe Tejla deaoBeKa (Hpnnomem/m
16-20).

EI/IOHOTSHHI/IaJILI, BO3HHMKAONIUE B CEPALEC, CO34AaI0T B OKPYKAKOMIEM €ro Ipo-
CTPAaHCTBE NUHAMHWYCCKOC SJICKTPUICCKOC I10JIC. HOCKOJ'II)Ky TKaHH TCJ1a ABJIAIOTCA
MNPOBOAHUKAMHU SJICKTPUYECTBA, MOXKHO 3apCTUCTPHUPOBATL CEPACUHBIC OHOTOKHU
C MMOBEPXHOCTU TE€J1a IMMOCPEACTBOM SJICKTPOAOB. IIHSI perucTpanum 3Tux ouormo-
TCHIIHAJIOB DWHTXOBEHOM OBLIN MPEAJIOKEHBI TPU aBanOJZiOC‘HbZX omeeoenus: om
Konequcmeﬁ, KOTOPBIC NCIIOJIL3YOTCA U B HACTOALICE BPEMS U HAa3bIBAKOTCSI CTaH-
JAapTHBIMHU.
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B nepBoM ¢ TanmapTHOM oTBeAeHHU (I) perncTpHpyrOT pa3HOCTh MOTEHLUATIOB
MEX]Ly NIEKTPOJIAMH, PACHONIOKEHHBIMH Ha 3aICThsAX JIEBOW U MpaBoi pyk (OT-
pHLATENbHBIN BXOJ dIEKTpoKaparorpada CoeAnHeH ¢ IPaBoii, a MOJI0KUTEIbHbIH
BXO[] - C JIEBOH pyKoii), Bo BTopoM (II) - Mexy anekTponaMu Ha IpaBoi pyKe U Jie-
BOU HOTe (OTPHULATENIBHBIN BXO dJIeKTpoKapAnorpada CoeTuHeH ¢ IPaBoil pyKoii,
a MOJIOKUTEIIBHBIN BXO — C JIeBoi HOro#), B TpeTbeM (III) - mexny anekrponamu
Ha JIGBOHM pyKe U JICBOi HOTe (OTPHLATENIBHBIN BXO/ AIEKTpoKaparorpada coemu-
HEH C JICBOH PYKOH, a MOJIOKUTEIbHBIA BXOJ — C JIEBOI HOTOM).

Yeunennvle oononomocnvie omeedenus (augmented voltage) om xouweunocmeil.
DIeKTPO/IbI HaKJIA[BIBAIOTCS KaK B CTAHJAPTHBIX OTBEACHHSX. B 9THX O0TBeeHMsIX
JIBE KOHEYHOCTH 4epe3 JIOMOTHUTENIBHOE JIEKTPHYECKOe CONPOTHBICHHE COCIH-
HEHBI C OTPHULIATENILHBIM BXOJIOM dJIeKTpoKapanorpada, a aeKTPo, PacioNokKeH-
HBIIl Ha TpeThell KOHEYHOCTH, CBSA3aH C MOJIOKUTENBHBIM BXoAoM. Ecin monoxu-
TEJILHBIN 3JIEKTPOJ HAXOJUTCS Ha MPaBOH pyKe, perucTpupyercs orseneHne avVR
(Right arm), ecnm a5mexTpos HAXOANUTCS Ha JIEBOH pyKe, PErHCTPUPYETCs OTBele-
Hue aVL (Left arm), ecim ke 21eKTpox HAXOAUTCS Ha JIEBOM HOTE, PETUCTPUpPYeT-
cs orBeaenue aVF (Foot).

Kpome npenpinymux mecTd OTBENCHUH NPUMEHSIOTCS 00HONOMIOCHbIE PYOHbLe
omeedenus no Bunvcony, kotopbie obo3Hauatrorcs — V1, V2, V3, V4, V5, V6.
I'pynHOM, aKTUBHBIN JIEKTPOJ CBS3aH C MOJIOKUTEIEHBIM BXOAOM JIEKTPOKApAH-
orpada. Bropoii (orpunarensHslil) anexrpon (nHIudGEpeHTHEIN) Yepe3 Aomoi-
HHUTEIILHOE DIEKTPHUUECKOE CONPOTUBIICHHUE CBSI3aH C IIPaBOW PYKOii, JIEBOH pyKoi
U JIEBOW HOTOI OJJHOBPEMEHHO. DJIEKTPOJIBI JUIS TPYAHBIX OTBEICHUIT BBIIOIHEHBI
B BHJIE KIIPHUCOCOKY.

OKI mo3BOIIsET OLEHUTH PAaCHPOCTPAHEHHE BOJIHBI BO3OYXKICHHUS [0 MHOKApIy U
CZIeNaTh 3aKII0UeHUE 00 aHATOMUYECKON OPHEHTAINH CeP/Ia, 00 OTHOCHTENBHBIX
pa3Mepax Kamep, O Pa3lNYHBIX HAPYLICHHAX PHTMA U IPOBEICHUS, O CTCHCHH,
MECTOMNOJIOKEHUN U TIPOTPEcce HIIEMHH MHOKapAa, MOCIEACTBUSX H3MEHEHHS
KOHIIEHTPAIHH NEKTPOIUTOB, BINSHUY JIEKAPCTBEHHBIX NIPENapaToB (CepaedHBIX
TIMKO3HUJI0B) IPH KOHTPOJIE JICUCHUSL.

[Janee npennaraercs onucanue peructpauuu IKI (I crangapTHoe oTBeneHuE) C
nomonipio Komruiekca BUOITAK n anann3a nmomy4eHHBIX TaHHBIX.

Xoz padoTbl.

Bxurouator kommbroTep.

IToaxmouaroT HabOP MEKTPOIHBIX MPOBOJIOB, 3AKPEIUISIOT MIEKTPOIbI HA UCCIIe-
nyemoM (puc. 1.3) - 1o 3/1eKTpoy Ha CEepeAMHY BHEIIHEH CTOPOHBI KaXKI0W HOTH
MIpsIMO HaJl JIOABDKKOW, a TPETUi — Ha TepeHel YacTy MpaBoro Npearuiedbs y 3a-
IISICTBSL.



TEMA Net

[ :I |
| Vo
Tlograrouaercs K Kagamy 2 (CH 2) P N by
. : Mpawes |/ (v ]
L i P "-;IIII LA
u_a.m.u,m. j BEABIL ) | Vi
I: !'@ J:]mw_'trl_:i' s { "_'.E'n.’
L I | \
Mol
e = TIpaEaT 1| lrf|| | |
. o - R = HOTA Wi
SS2L Habop 31eKTPoIHEIX IPOBOI0E YEPHEDT | | III'.:. TeRas HOra
npoROa ] I| o KFACHLIN
ErTRE ! . npomea

{

Puc. 1.3. Cxema noakjaoueHusi 000pyI0BaHUS U PACHOJIOKEHUS 3JieKTp0non

Bri6upatot ypok «Lesson LOS-ECG-1». Bonar ums ¢aiina. IIpousBoast kanu-
OpOBKY 000pYIOBaHHSI.

OKI perucTpupyloT B 4ETHIPEX COCTOSHUSX (ITAIlbl UCCIEA0BAHMA): B IOJIOXKE-
HUH JIe)Ka, CHIS, TP TIIYOOKOM JBIXaHWH, Tocie (husndeckor Harpys3ku (20 mpu-
cenanuii) (Puc. 1.4).

e e

ﬂﬂ!l.l!'l Basel |I'IBI

B
afim witling up [4]»]~

Puc. 1.4. Ilpumep IKI, 3aperucTpupoBaHHOii B TOPH30HTAIBLHOM
TOJIO’KEeHHH HCCJIeyeMOoro
Pexomenaannu k opopmiaenuio padorsl. Vcrons3ys noaydeHHbIE JaHHbBIE, 3a-
MOJTHUTE CIEAYIOUINE TaOIUIIbl.
Cpegnue 3Ha4YEHHS YaCTOThI cepedHbIX cokpamenuii (UCC),
npopokuTebHocTH (AT) cepaeynoro nukiaa

Ne Tanbl HCCAeT0BAHUSA YCC, yn/mun AT, cex

[Monoxenne JIexa, CIIOKOHOE JbIXaHUC

1. [Monoxenwne nexa, NIyOOKHIA BIOX

IMonoxenue aexa, TyOOKHUH BBLIOX

[Monoxxenne cupst, TITyOOKUIT BIOX

2.

[Nonoxxenne cups, TIyOOKUil BEIIOX
3. IlonoxxeHue cums, CIIOKOMHOE IbIXaHHE
4 [Tocne Harpy3ku, Hayalo 3anucu

[Tocne Harpy3ku, KOHEI 3alK1cu
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Cpenxue 3HayeHus 3JieMeHToB IO

Jlexa, Cups, |[Cupsa, |Cuns, ITocne
Onementsl I0I | XapakTepucTHKH CHS_ oy . - . CH?_ Ha-
KOHHOe |Ookmii |Ookmil |KoifHOE |Tpy3KH,
JIBIXaHHE | BHox BBIZIOX | IbIXaHUE |Havaio
AT, ¢
3yben P :
yoeu Awmriumityna, MB
Cerment PR AT, ¢
WutepBan PR [AT, c
AT,
Kommexkc QRS .
Awmmntyna, MB
Wnrepsan QT [AT, c
Cerment ST AT, c
AT, c
3yber; T :
yoeu Awmiumityna, MB
WntepBan TR AT, c

O0bsacuute paznuuusd YCC npu pa3inudHbIX yCIOBUsIX. ECTh 1 3aBUCHMOCTD cep-
JeTHOTO IWKIJIA OT JbIXaTedbHOTo IukiIa? Kakne n3MeHeHHs HaOMOOAal0TCs B IPO-
JOJDKUTENbHOCTH crucToibl (nHTepBasl QT) u nuactons! (MHTepBai TR) B cocTosHUN
MIOKOS ¥ TIOCTIE YIIPAKHEHUH?

Pabora 4. AHaJIM3 3/1eKTPOKApPAUOTrPaAMMBbI

Heap padoThl: npoussecTu 00paboTKy roToBoit 3anucu OKI' u narh oueHKy
anementam DKI.

Oo6opynoBanue u Matepuasl: 3anvck DKI, muHelka, KaabKyIsaTop.

Xoa pa0oThl.

ITpu ananuze ckanspHoit IKI" Ha snekTpokapanOrpaMMe 0003HAYAOT U303JICK-
TPUYECKYIO JINHUIO, OTKJIOHEHUS oT Hee - 3yous! (P, Q, R, S, T), cermenTsI 1 uHTEp-
Basbl (Ilpuioxkenue 20). [Ipoussenure ananus snemeHtoB IKI. OOparure BHU-
MaHHe Ha OTMETKH BeJIMYMH KanuOpoBouHoro curHana (10mm =1 MB) u ckopoctu
3anucu (25 unn 50 MM B CeKyHTY).

PacmndpoBka 3MeKTpOKapaIuOrpaMMbl UMEET OMPEACICHHYIO MOCIEI0BATEb-
HOCTb U BKJIIOYAET B CEOsL:

1. AHanu3 cepIedHOro pUTMa ¥ IPOBOJHUMOCTH.
1) oOlEHKa PeryasipHOCTH CEp/CUHBIX COKPAIICHHIA;
2) TOJACYET YUCIia CePACYHBIX COKpAICHUIT;
3) omnpeneneHUe HCTOUYHHKA BO30YXKICHHUS,
4) oueHka (QYHKIUH IPOBOAUMOCTH.
II. Onpenenenue snekTpudeckoi ocu cepaua (Padora 5).
III. Ananu3s npeacepaHoro 3y6na P.
IV. Anamu3 xemynoukoBoro komiiekca QRST;
V. DnexrpokapauorpaguuecKoe 3aKIoueHHE.
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AHanu3 perynspHOCTH CepAEYHBIX COKPAIIEHHH MPOBOAAT IIyTEM CPaBHEHUS
HPOJIOIKUTEIFHOCTH HHTEPBAJIOB R-R MexXy HECKOJIBKUMHU MOCIEI0BATEIIBHEIMU
cepeyHbIMU IUKIaMH. [Ipu MpaBUIBHOM PUTME UX IIPOJOJHKUTETBHOCTH OIUHAKO-
Ba, M pa3dpOC MONYyUCHHBIX BEIMYMH He mpesbimaet 10% oT cpexHeil npomomku-
TEJILHOCTH MHTEPBAJIOB. B OCTAJBHBIX CITydasX PUTM CUMTAETCS] HENPABUIBEHBIM.

ITpu npaBHIIEHOM PHUTME YacToTy cepiedHsIX cokpamenuid (UCC) onpenensior
o uHTepBany R-R u mo ¢gopmyne: YCC=60/ R-R. IIpu HempaBUiIbHOM pUTME
OIPaHMYMBAIOTCS ONPECICHIEM MUHIMAIBbHOH 1 MakcumansHoi YCC.

Jlnst onpeznesieHus BOTUTENS pUTMa cepiia HeoOXOIMMO YCTaHOBUTH COOTHOIIIE-
HHe 3yO1oB P k kommiexkcam QRS.

Cunycosbiii pumm 00yCIIOBIEH BO3HHKHOBEHHEM HMITYJIbCOB B CHHYCHOM Y3II€
1 pacIpoCTPaHEHHUEM HX IO TIPEICEePIHsM, a 3aTeM Mo xemynodkam. [lostomy
niepen KaxapM KoMmiuiekcoM QRS Bcernma peructpupyercst 3y6er P. Bo II cran-
JAPTHOM OTBEJCHUH OH BCETJa ITOJOKHUTEIBHBIN, HMEET OfMHAKOBYIO (GopMy H
pacronaraeTcst Ha OAMHAKOBOM PAacCTOSIHUM OT komrurekca QRS.

TIpedceponsiii pumm BOZHUKAET TOT/A, KOT1a BOJUTENb PUTMA PACHIOIOMKEH B HIK-
HHX OTZEJNax NpeAceparil 1 Bo30yKIEHHE [0 HUM PACHPOCTPAHACTCS B 0OpaTHOM
Hanpasnenud (cHuzy BBepx). Ha OKI Bo Il u Il cranmapTHBIX OTBEIEHUSX pETH-
CTPUpPYETCs OTPHUIATENbHBIN 3y0en P, koTopslid nmpeaniecTByet kommiekcam QRS.
IMocnennue 0OBIYHO HE M3MEHEHBI, TAK KaK PacIpoOCTPaHECHUE BO30OYKACHUS 10
xenmynoukam He HapymeHo. YCC cocrasiseT ot 60 10 90 ynapoB B MHHYTY.

Pummbt u3 AB-coedunenus cBsi3aHbI ¢ BOSHUKHOBEHHEM SKTOITHYECKOTO UMITYIIbCa
B aTPHOBEHTPUKYIIAPHOM y3iie. IIpu 3ToM BO30YKIEHHE 10 XKeTyI04KaM pacIpo-
CTpaHseTcss HOPMAJIBHO (CBEPXy BHHU3), a TIO IPENCEPANSM — PETPOrpaaHo (CHU3Y
BBepx). Benmenctue storo Ha OKI' peructpupyrorcss HOpMajabHbIE KOMITIEKCHI
QRS u orpunarensubie 3yous! P. Eciu skronnyeckuii UMITybC OZHOBPEMEHHO
BO30Y)KIaeT KENyJOuKH M Tpeacepans, 3yber P HakmanbiBaeTcss Ha KOMILICKC
QRS u va OKI He Bunen. Ecnu e BHayase BO30Y>KAAIOTCS KETYI0UKH, a TIOTOM
npeacepans, OTpULIaTelbHbId 3yOen P pacnonaraercs mocie kommiekca QRS.
YCC mpu put™e u3 AB coenuHeHust 00bIYHO HM)KE YaCTOTHI CHHYCOBOTO PUTMA H
cocrtaBnseT 40-60 ynapoB B MHHYTY.

Kenyooukogwiii, unu uouoseHmpuxyiapHsiil, pPUTM BO3HUKAET TOTJA, KOIZA HCTOY-
HHUKOM BO30Y>KAEHUS ABISETCS IPOBOAIIAS CUCTEMA KETyJ0UKOB. FIMITyIIbCHI re-
HEePUPYIOTCS B MEUIEHHOM puTMe (MeHee 40 UMITybCOB B MUHYTY ); BO30YKACHHE
CHaJajia OXBaThIBAaCT TOT JKEJIyA0YEK, B KOTOPOM HAXOAMUTCS 3KTOIUYECKUI BOAU-
TeJNb PUTMA, U TOJIBKO IIOTOM MEUIEHHO JJOCTUraeT APYroro skenynodka. Iloaromy
xomiutekcbl QRS nedopmupoBaHbl 1 paciiupensl. Bo30yxaeHue He mepexoaut
Ha MHOKap]I [IpeICepIii, I09TOMY 3aKOHOMEPHOM CBsI3U 3yOL0B P 1 koMmIIekcoB
QRS Hert. XKenmynouku Bo30yIal0TCA B CBOEM MEIJCHHOM PUTME, a IIPEACEpaHs
— B OOBIYHOM CHHYCOM PUTME.

OneHuTh (GYHKIUIO TPOBOXUMOCTH MOYKHO Ha OCHOBaHWH M3MEPEHUH TUTEIb-
HocTH 3yOua P, koTopas XapakTepusyeT CKOPOCTb PaclpOCTPAHEHUS JIEKTpHUUE-
CKOTO UMITYJTbCA IO TPEACEPANSIM; MPOAOIDKUTENIEHOCTH HHTEpBaia P-Q (ckopocts
IpoBeieHUsT BO30YXIeHUs 1o mpencepausM, AB-y3imy u cucteme I'ca); obumieit
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JUINTEIILHOCTH KeTy04KoBOro KoMmiuiekca QRS (mpoBeneHne BO30OYKIACHHUS 10 HKe-
JIyIo4KaM). YBEJIMUEHUE AIUTEIbHOCTH 3TUX 3yOLI0B U MHTEPBAIOB CBUIETEILCTBY-
€T 0 3aMeIJICHUH IIPOBENICHNS BO30Y)KIEHHS B COOTBETCTBYIOINX OTAENAX CepIa.
Pexomenmanuu k opopmiieHnI0 padoTel. Pe3ynbTars! aHanu3a sneMenToB OKI
3aHECUTE B TAOJHILY.
AHaJIM3 3JIEMEHTOB 3J1eKTPOKAPIHOIPAMMbI

HOK;:;(&!;‘GJIH ITapamerpsl DKT OTtBenenust
1 I 111
aMIuIuTysa, MB
3yoer P MPOAOJIKUTEIBHOCTB, C
HarpaeJcHHUE, +/—
aMIuIMTyza, MB
3yoen R MIPOIOJIKUTEIHHOCTB, C
HalnpaBJeHUE, +/—
ammnryna, MB
3yben T MPOAOJIKUTEIBHOCTB, C
HarpasJiieHue, +/—
Cerment P-Q MIPOJOJKUTENIBHOCTD, C
Cermenr S-T MIPOJODKUTENBHOCTB, C
Kommiieke QRS | npoomkHuTeTbHOCTD, C
WutepBan P-Q | mpogomkuTensHOCTS, ©
Wntepan Q-T | mpogomKUTENBbHOCTS, ©
WutepBan R-R | mponomxkurensHoCTS, ©

OOpaTtuTe BHUMaHHE Ha IPOAODKUTEIEHOCTD JIEKTPHUYECKON CHCTOINBI (MHTEP-
Baja Q-T). IIpu HOpMaTILHOM COCTOSTHUHM CEep/ILia PACXOXKACHHS MEXAY (pakTHUeCKOn
(cpennee 3HaueHHE MPONOIKHUTENHHOCTH MHTEpBaia Q-T B Tpex OTBEACHHAX) U
nowkHo# cuctonoi (OCn) cocrasmsaoTr He Oosnee 15% B Ty WM JPYryi0 CTOPOHY.
JlomkHast SIeKTprYecKasi CUCTOJa BeraucisieTcs mo gopmyne: 9Ca = k&VR-R tae
R-R — cpennee 3naueHme nponomkuTeI-HOCTH HHTEPBaia R-R B Tpex crangapTHBIX
OTBEJIEHMsIX B ceK, k - KoHCTaHTa, paBHas it myxuuH 0,37, a st sxenuus - 0,39.

Xapaxrep pacnpocTpaHeHHe BO30Y)KICHHS 10 CEpACYHON MBIIIIE OLEHHBAIOT
1o cuctonnueckomy rnokasareinto (CII), KOTopblii onpenenseTcs: OTHOIEHHEM JJTH-
TEBHOCTH HJIEKTPUIECKOHM CUCTOIIBI K IMTPOJOJKATEIBHOCTH BCETO CEPACIHOTO [IUK-
1a (B HopMe - 35-45%):

CII = Q-T/R-R x 100%, rae Q-T u R-R — npomgomxuTensHOCTh COOTBETCTBYIO-
LIMX UHTEPBAJIOB B CEK.

JlomkHOe 3HaYeHHE CHCTOJIIMYECKOTO MOKa3aTems (CHH) BBIUHUCIsETCS 10 (op-
MyJie:

CI1=3Cn/R-R x 100%

OtxnoHeHue GpakTHIEeCKON BEIMYMHBI CUCTOIMYECKOTO MOKa3aTessl OT JOKHON
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HE JIOJDKHO MpeBHIIIaTh 5% B 00e cTopoHBI. CpaBHUTE MONTYyYSHHBIH CHCTOIHYE-
CKUH TIOKasaTelb C JOJDKHBIM, XapakTepucTHKH snemeHToB DK ¢ HOopMoii, crie-
JalTe MOJHOE JNIEKTpOKapAnorpaduieckoe 3akiIroueHne, B KOTOPOM OTMeThTe: 1)
UCTOYHHK pPUTMa cep/ua (CHHYCOBBIH MM HECUHYCOBBII); 2) PErylsipHOCTh PUTMa
cepaua (MpaBUIIBHBIN WA HETIPABUIIBHBIN); 3) YHCIIO CEPACUYHBIX COKPAIICHUIA.

Pa6ora 5. [locTpoeHue BeKTOpAa 3J1eKTPUUYECKOI OCH cepana

Henp padoThl: 03HAKOMHUTBLCS C METOAMKOW MOCTPOEHMs BEKTOpa dJIEKTpHYE-
CKO# OCH cepAlla, OIIEHUTH PACIIOIOKEHUE BEKTOpA MIEKTPUUSCKOH OCH CepAla BO
BPEMsI CHCTOJIBI JKEITY/IOUKOB.

Oo0opynoBaHue 1 MaTepHaJbl: KapaHanl, TuHelika, 3amuck DKI.

Onexmpuueckas oce cepoya TIPENCTABIAET COOOH YCIOBHYIO JTMHHIO, COSTHHSIO-
IIYTO IB€ TOUKH MEKTPOKAPIUOTPAMMBI C HAHOOIBIIIEH Pa3HOCTHIO TOTEHIHANIOB.
B otnenbHble eprobl OHA XapaKTEpU3yeTcs pa3HOM BEIMUMHON U HallpaBJIEHHO-
CTBIO, T.€. 00JIaJaeT CBOicTBOM BekTOpHOH BenmnunHb! ([Ipuioxenue 16).

KoncTturynmonansHble 0COOEHHOCTH OpraHu3Ma (HOPMOCTEHMK, T'MIEPCTEHHK,
ACTEHHMK), a TAKKe TUNepTpodus NpaBoil U JIEBOH MOJIOBUHBI CEPALA U3MEHSIOT
HAaIpaBJICHUE €T0 IEKTPUYECKOH OCH. Y MOJIOIbIX CIIOPTCMEHOB, a TAKXKe Y JIHILL,
HMEIOLINX aCTEHUYECKOE TEJIOCI0KEHHE, HAOII0NaeTCsl OTKIOHEHHE IEKTpHYe-
CKOM OCH BIIPaBO, & y JIFOZIEH THIIEPCTEHUYECKOTO TEIOCIOKEeHN (32 CYeT MOCTO-
SIHHO BBICOKOTO CTOSIHMA quadparMsl) — BieBo (puc. 1.5). [IpaBorpamma ormeua-
€TCsl TAKOKE B KOHIIE NIYOOKOTr0 B/IOXa, IPH NEPEXOJIE B BEPTHKAIBHOE TIOJI0KEHHUE;
JICBOTPaMMa - B KOHILIE ITyOOKOTO BBIZIOXA, IIPH IIEPEXO/ie B TOPU30HTAIBHOE IO~
JI0KEHHE (32 CUeT JaBJICHUS OPraHOB OPIOIIHON MOJIOCTU Ha Auadparmy).

IMonoxkeHne EKTPUYECKOH OCH cepliua MOXET ObIThb ompeseneHa 1no ¢popme u
HarnpaBiieHnto 3yonoB R u S OKI Tpex cTaHIapTHBIX OTBEICHUI.
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Puc. 1.5. Cxema onpeneeHusi HalpaBJjeHUs dJIeKTpHYecKoii ocu cepaua. A, I -
HOpMoOrpamma, b - nesorpamma, B - npaBorpamma.

Xon pa6otsl. [Ipu MOCTPOSHUH BEKTOPA SIEKTPUIECKOIM OCH CepAlla UCIONb3Y-
ot nannbie ananuza DKT (pabota 4). Pucyrot paBHOcTOpoHHMH TpeyronbHUK ABC.

-000
I

C
+o00

CropoHa AB cooTBETCTBYeT NEpBOMY CTaHIApTHOMY oOTBeAeHHI0, BC — BTO-
pomy, AC — TpetbeMy. OTMEYAIOT CepeauHy KaxJOH CTOPOHBI TPEYTONbHHUKA U U3
MOJIyYEHHBIX TOYEK MPOBOIAT IEpHeHIUKYIApbl. OTMEYalOT TOYKY IepeceueHus
MOCTPOEHHBIX BBICOT TPEYTobHUKA. Jlanee oT cepeuHbl CTOpoHbl AB BrpaBo oT-
KJIaAbIBalOT OTPE30K, COOTBETCTBYIOMINIT aMILTUTY e 3yOlia R B mepBOM OTBEACHUH
U U3 MOJTyYCHHOW TOUKH MPOBOIAT nepneHaukyisp. Ot cepeaunsl cTopoHsl AC
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BJICBO (€C)n 3yOel] MOJIOKUTENBHBIN) OTKJIABIBAIOT OTPE30K, COOTBETCTBYIOLIMN
ammuuTyzne 3yona R B TperbeM OTBeIeHUH, U3 TIOIYUYEHHOI TOUYKH MPOBOAAT IEp-
neHIuKymsIp. OTMEYaloT TOUKY HepeceueHus OCIeIHUX MEePIeHIUKYISIPOB H COe-
JUHSIIOT €€ C TOYKOM IepecedeHus BEICOT TpeyroibHruKa. O003HaYatoT HalpaBieHHE
MOTyYEHHOTO BEKTOpa OT LIEHTPA TPEYTOJIbHUKA M ONPEETIUTE er0 PAcIoIOKEHHE
OTHOCHTEIIFHO CHCTEMBI KOOPJMHAT PUCYHKA.

Pexomenaanuu k ogopmienuio padorbl. Crenaiite BBIBOJ O pacHoOIOKEHAN
MMOCTPOEHHOT'0 BEKTOpa JIEKTPUYECKOH ocu cepaua. Hopmorpamma omnpeznensercs
TIPH PACIIONIOKEHNH BeKTopa B Ananasone ot 20° 1o 70°; teBorpamMma - B quamna3oHe
menee 20°. TIpaBorpaMMy XapakTepH3yeT PacloIOKEeHHE BEKTOPA DIEKTPHYECKOM
ocu cepaia B quamnazone ot 70°.

AKTyaJ’lLHOCTL TEMbI U KIMHHYECKO€ 3HAYCHHUE

Hszmenenue co- |Na-K ATda3a B MeMOpaHe KapJHOMHOIIUTOB TPeOyeT 3HAUUTEIb-
omnowenusn K+ |Hoi MeTabonndeckoil sHEpTruy, 4TOOB! MOAIEPKAaTh HOPMAaIbHBIH
u Na+ 6 muokap- | TpancMeMOpaHHbI 00MeH noHoB K+ n Na+. IIpn umemudeckoit
de npu UBC Oore3Hn cepyla, Koraa KpOBOTOK B 00JIACTH MHOKap/a YMEHbBIIEH,
CHaO)kKeHHE WIIEMHYECKNX TKaHEH KHCIOpPOIOM M MeTaboImde-
CKMMH cyOcTpaTaMu HemoctaTodHo. [Ipm sTom aktmBHOCTE Na-K
AT®a3zs1 CHIKAETCS, U HIIEMUIECKIE KapJHOMHUOIUTEI OJTyJaloT
n30bITOK Na+t, Tepsisi IpH 3TOM B OKpY’Karollee MEeXKIETOYHOE
npocrpancTBo K+. CireroBarenbHO, KOHIEHTpanust HoHOB K+ Bo
BHEKJICTOYHOH XHAKOCTH, OKpPY)KAIOIeH HIIEMHYECKHE Kapauo-
MHOIINTEI, MOBBIMIAETCS. Takue H3MEHEeHHUsI CIIOCOOCTBYIOT TPaHC-
(opmanuy OBICTPHIX ITOTCHINATIOB ACHCTBHS B MEIUICHHBIE M MO-
T'YT CEpbE3HO HAPYIIUTh CEPICIHBIN PUTM U POBEICHNUE.

Axmonuue- He Tompko cHHOATpHANBHBIA y3€l, HO U JpyrHe o0NacTH CepAla
CKue 6o0umenu | MOTYT HHUIMHPOBATH COKPAIIECHHS IIPH 0COOBIX 0OCTOSTEIBCTBAX.
pumma Takue o06macTH HAa3BIBAIOT SKTONMMYECKHIMH (POKycaMH MM IKTO-

NUYeCKHMH BOAMTEJISIMH PUTMa. DKTONHYEeCKni (Gokyc Moxer
CTaTh BOJMTEIIEM PUTMA, Koraa: (1) ero coGcTBeHHAsI pUTMUYECKAsT
AKTUBHOCTh YCHJIMBAETCS; (2) IOABISACTCS PUTMHYECKAS aKTHB-
HOCTBH BOIUTENS pUTMa Oojiee BBEICOKOTO TOpsiaka; (3) Bce MPoOBO-
JUSIIIHE Y TH MEXTY SKTONMYECKAM (OKYCOM M 00IacTsIMH ¢ 60ITb-
e pUTMUYECKON aKTUBHOCTBIO biokupyrorcs.
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OKTONMYECKHE BOAUTENN PUTMA MOTYT JEHCTBOBaTh Kak MeXa-
HHU3M O€30MaCHOCTH, KOIZa OOBIYHBIE MEWCMEHKEpHBIE LEHTPHI
JaroT c60il. OHAKO eciM HKTONMUYECKUN IIEHTP cpabaThIBaeT, B TO
BpeMsI KaK OOBIYHBIM IIEHTP BOAUTEINS PUTMA ellle (yHKIIHOHUPYET,
TO SKTONHUYECKAs aKTUBHOCTh MOXKET MHIYLHPOBATh HApyIICHUS
CEep/IeYHOT0 PHUTMa, HANPUMEp, BBI3BIBATH MOSBICHHE MAPOKCHU3-
MaJbHbIX TaXUKAPAUK.

Cunopom cnabo-
CIMu CUHYC08020
yana

Ecnu sxTonmyecknii GoKyc B OTHOM H3 IPEACEpANiA BHE3AITHO Ha-
YaJl pa3psuKaThCsl C BBICOKOHM yacToTod (Hampumep, 150 mmimyns-
COB B MHUHYTY) Yy Ye€JIOBEKa C HOPMAaJIbHOW YaCTOTOH CEPAECYHBIX
cokpamennii B 70 yaapoB B MUHYTY, SKTONMYEKUI O4ar CTaHET
BOJWTEIEM pUTMa Ui Bcero cepana. Korma Takoit ¢okyc, pas-
pSAXKAIOIIMICS ¢ BBICOKOM 4acTOTOM, BHE3AMHO MEPECTaeT pas3psi-
JKaThCs, CHHOATPHATBHBIH y3€1 MOXET KOPOTKOE BPEMsI OCTaBaTh-
Cs1 MOITYAIMM U3-32 MPEABIAYIIETO TTOJABICHHS €T0 COOCTBEHHOH
AKTUBHOCTU BBICOKOYACTOTHBIM SKTONMMYECKHM O09aroM (Bpems
BOCCTAHOBIICHUS] aKTHBHOCTH CHHOATPHAIIBHOTO y3J1a). Y TaI[ieH-
TOB C CHHAPOMOM CJIa00CTH CHHOATPHAILHOIO Yy3J1a BPeMs BOC-
CTAHOBIICHUS] PEXHMa CHHOATPHAIBHOTO y37a yBelnWdeHo. B pe-
3ynbTaTe BO3HHUKIIMI ITEPUOJ aCHCTONHH (OCTAHOBKA CEPACYHBIX
COKpAIIEHNIT) MOXET BBI3BATh ITOTEPIO CO3HAHMSL.

Henenue peen-
mpu Kak npu-
yuna paoa apum-
Muii cepoya

IIpyu ompeneNeHHbIX YCIOBHAX CePACYHBIH HMITYJIbC MOXKET CHOBA
BO30YIHTH HEKOTOPYIO 001acTh MHOKAp/a, Yepe3 KOTOPYIO IIPOXO0-
I paHee. DTO sIBICHUE, U3BECTHO KaK peeHTpH (re-entry, Iup-
KYJISLMsE BOJHBI BO30YXKICHUS 10 METIIE), ISKUT B OCHOBE MHOTHX
KIMHUYECKUX apUTMHNA. OHO MOXET OBbITh YHOPSZOYCHHBIM HIIH
6ecriopsimouHbM. [Ipy yrmopsiiodeHHoH (hopMe PeeHTPU UMITYIIbC
HPOXOIUT MO (PUKCHPOBAHHOMY aHATOMUYECKOMY IIYTH, B TO Bpe-
Ms KaK OpH OecropsiouHoi (opMe PEeeHTPH IIyTh HENPEepbIBHO
MEHSIeTCSI.

J1n1st TOro 4TOOBI BO3HUKIIO SIBIICHHE PESHTPHU, HEOOXOIMMO, YTOOBI
pedpakTepHBIii IEproA KapJHOMHOLIUTOB 00JIAaCTH PEeHTPH OBLI
KOpoYe, 4eM BpeMs MPOBEAeHHsI 10 AaHHOU netie. CienoBarelib-
HO, YCJIOBUSIMH, TIOJ/ICP>KUBAIOIIVIMU PECHTPH, SBISIOTCS TE, KOTO-
pble MPOJUICBAIOT BPeMs IPOBEIICHUS HJIM COKPAIIAIOT d(dexTrB-
HBI pepaKTepHBII IIEPUO.
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Cunopom Bono-
¢a-Ilapkuncona-
Yaima

B HOpMe aTpuoBeHTpHKYIApHBIN (AB) y3en sBnsieTcss eIUHCTBEH-
HBIM MECTOM JUIs Tlepeiaun BO30YKASHUS U3 MpeICcepIuii Ha xKe-
TyAOUYKH. Y HEKOTOPBIX JIOEH €CTh JOMONHHUTEIbHBIE TPOBOJIS-
mye AB-mytu. Tak kak 3TH MPOBOAAIINE IYTH YacTh SIBIISIOTCS
OCHOBOH ISl IETJIM PEEHTPH, TO OHU MOTYT OBITh CBSI3aHBI C CE-
PBE3HBIMH HapyIIeHUsIMU cepleuHoro putma. Cunapom Boubga-
IMapkuHCcoHa-YaliTa, IpeACTABIAIOMUN CO00I MOPOK pa3BUTHSA,
SBJISICTCSl OUYEHb PACIpPOCTPAHEHHBIM B KIMHHKE PacCTPOHCTBOM,
MIPU KOTOPOM OOXOIHBIE TPAKTHI BOJOKOH MHOKAp/a CIIy»aT Kak
J00aBOYHBIH ITyTh MEXAY MPEACEPAUIMHU U skerynoukamu. OObI4-
HO OH He BbI3bIBaeT (PYHKIMOHAIBHBIX OTKIOHEHHH. DTO Hapyllle-
Hue Jierko obHapyxuTh Ha OKI, moTtoMy 4TO YacTh >KEeIyI04KO-
BOTO MHOKap/ia Bo30y>kaaeTcs dyepe3 00XOAHOM MyTh MPEekae, 4eM
ocTallbHas 9acTh MHOKap/a sKeIyJJOUKOB BO30yxaeTcs uepe3 AB-
y3en u cucremy ['nca-Ilypkunbe. OTo mpeamecTByoniee Bo30yx-
JIEHHUE MOXET OBITh 3aMEYEHO KaK HeOObIYHAs KOH(UrYypaLus B xe-
nynouxkoBoM QRS-kommnexce DKI. MHorna pa3BuBaeTcst Kpyronas
LUPKYJSLIUS BOIHBI BO30YKAEHHS, B KOTOPOH MPEICEepAHBIN HM-
IyJIC TIPOBOJUTCS K MKEITyA04YKaM depe3 OIMH U3 3THX ABYX IPO-
BOISIIIMX IMyTel (AB-y3en nim 00xoxHO! My Th) U 3aTeM 00paTHO K
MpecepausM Yepes3 APYroi u3 3TuX AByX MNpOBOAALIMX myTen. He-
MIPepBIBHOE ABIKEHUE BO30YKACHHUS 0 KPyry HPHBOIUT K OYEHb
ObICTpOMY PUTMY (CyNPaBEHTPHUKYIISPHAS TaXUKAPIUs). DTOT ObI-
CTPBIM PUTM MOXET OBITh HEMOIHOLEHHBIM, IIOTOMY YTO HE JAeT
JKeTyfodKaM J0CTaTOYHO BPEMEHH I HamoidHeHus. Kynmuposats
TaKOW NMPUCTYI TaXUKAPJUU U BOCCTAHOBUTH HOPMANbHBIH CHHY-
COBBIH PUTM MOXXHO PE(IICKTOPHBIM YBEIHYEHHEM AaKTUBHOCTH
Omy>xaatomiero Hepsa (TP HAIaBIMBaHUH HA IlIee B 001aCTH Kapo-
THIHOTO CHHYCa), KOTOPBIE BBI3BIBAET CHIDKEHHIO TPOBOJMMOCTH B
obnactu AB-y3na nnm gaxe ero TpaH3UTOPHYIO OJIOKay.

Bnusanue geze-
MmamueHoil Hepe-
HOUl cucmemuvl HA
qgcc

OOBIYHO YaCTOTa réHepany MNOTCHIHUAJIOB JIEUCTBUS CHUHOATpu-
AJIBHBIM Y3JIOM PETYIHUPYETCA BIUIHUCM 00oux OTACIOB HepBHOfI
CUCTCMbI (CI/IMHaTI/I‘IeCKOFO u HapaCI/IMHaTI/I‘IeCKOI'O).

VYeuneHHas cHUMIAaTHYeCKash HEPBHAS aKTUBHOCTH IIOCPEICTBOM
BBICBOOOXKICHUSI MEANATOPa HOPAAPEHAIHMHA ITIOBHIIIAET YacTOTy
CEepJIEYHBIX COKPAIIEHHUH, YBEIMINBasi KPYTH3HY MEUICHHON Ana-
CTOJMYECKOH JETIONAPH3aN. DTOT MEXaHNU3M YBEITHIECHHS aCTO-
THI CEPJEYHBIX COKPANICHHH OCYNIECTBISIETCS NMPU (H3HIECKOH
Harpyske, BOJHEHHH, OECIIOKOWCTBE WIIM HEKOTOPHIX OOJIE3HSIX,
HaIpuMep, JIMXOPaJOUHbBIX COCTOSHUSIX.
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INoBbIeHHass aKTUBHOCTH OJIY’XKJAIOIIET0 HepBa IOCPENCTBOM
BBICBOOOX/ICHHUSI AllETUIIXONMHA YMEHBIIAeT YacTOTy CEepAECYHBIX
COKpAIIEHNH 33 CYeT THIEPNONAPH3ALNHN KIETOYHOH MeMOpaHbI
nencMenkepa U yMEHbIIEHUS] KPYTU3HBI MEAJIEHHON qUAacTOIN4e-
ckoi aenonspusanuy. [lpumepom kpaiiHEro ciydas sBIS€TCs Ba-
30BarajbHbIi 00MOPOK — KOPOTKHUI MEPHOJ] TOTOBOKPYKEHUS HITH
MOTEPU CO3HAHUS, BBI3BAHHBI MHTEHCHBHBIM BCILUIECKOM aKTHB-
HOCTH OJTyXJIAIOIero HepBa. DTOT THII 0OMOpOKa sBiseTcs ped-
JIEKTOPHBIM OTBETOM Ha 0OJIb MM HEKOTOPBIH MCHXOIOTHYECKUi
CTUMYIL.

OmKoHeHus
20C

OTKIJIOHEHHsI TIaBHOM 3ekrpudeckor ocu cepana (90C) moryt
HNPOUCXOINUTH NPH M3MEHEHHH €ro aHaTOMUYECKOTO ITOJIOXKESHHS
W HEKOTOPBIX CEPAEYHO-COCYIUCTHIX HapYIICHUSX, KOTOPhIE Me-
HSIOT Maccy IPaBoro U JIEBOTO Keldynouka. Hampumep, ock nmeer
TEHJICHIIAIO K CMEHICHUIO BIIEBO (00Jee TOPH30HTAIIBLHO) y KOpe-
HACTBIX JIIOJIeH HeOOJIBIIOr0 POCTa W BIPaBO (Ooliee BEpTHKAIIb-
HO) Yy BBICOKHX M XyABIX Jifofedl. Takyke IpH JICBOH WM IPaBOH
JKETyAOYKOBOW rureprpoduy (yBeIHMdeHHE MacChl MHOKap/a JIo-
60T0 >KeyJ0uKa) OCh CMENIAeTCsl B CTOPOHY THIEepTPOo(GUpOBaHHO
JKEITyZOUKa.

Bomnpocsl 1si CAMOKOHTPOJIA

Jlaiime onpedenenusn cneoyiouium nOHAMUAM:

1. IIpoBoxsmas cucrema cepaua.

2. DneMeHThI IPOBOAALICH CHCTEMBI cepaua (IIepeyrcinTh).
3. CaoiicTBa MHOKap/a KaKk BO30OYJMMOi TKaHH (TIEPEYHUCIIHUTS ).
4. CBo¥icTBa TUINYHBIX KApANOMHUOLUTOB (IIEPEUUCITIUTD).

5. CBOHCTBa aTHIMYHBIX KAPJHOMHOIIUTOB (TIEPEUHUCITHUTB ).
6. Ilpupona aBTOMaTUH MHOKapaa

7. TI'pagment aBTOMaTuu

8. ATpHO-BEHTPHKYISIpHAs 3aJepiKKa

9. DOkcrtpacucrona

10. PedpaxrepHOCTD

11. DBnexrpoxapauorpadus (OKT)

12. 3y6en OKI"

13. Cerment OKI'

14. Unrepsan OKI"

15. Monononspuoe orseaenue DKI

16. Bunonspuoe orBenenue DKI°

17. JpIxatenbHas apuTMus
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Cumyauuolmbte 3a0auu u KOHmpOoJibHble 60npocol:

L.

10.

11.

12.

13.

15.

16.
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Kaknmu MophodyHKIIMOHATIBHEIMA 0COOCHHOCTSMH 00JIaIacT CepAcUHas Mbl-
LIeYHasl TKaHb 110 CPABHEHUIO C IIIAJIKOM U CKEJIETHOW MBIIICYHON TKaHbIO?
Kakue cBoiicTBa npucyy MUOKapIy Kak BO30yIUMO# TKaHH?

Kakue THIbI KapArOMUOLIMTOB BBIIENSAIOT B MUOKapae? Kakue cBoiicTBa npu-
CYIIM JaHHBIM THIIaM KapAHOMHOLUTOB?

Yto Takoe mpoBomsmas cuctema cepaua? Kaknmu snementamu oHa o0paso-
BaHa?

YTO MOHMMAIOT MO MEUIEHHBIM OTBETOM KapIrOMHOIMTOB? J[is Kakux Kap-
JTMOMHOIITOB CBOMCTBEHHA T€HEpalysl MEUIEHHOTO OTBeTa?

UYTo MOHUMAIOT MO OBICTPBIM OTBETOM KapIUOMHOIMTOB? JIJIsl KAKMX KapIuo-
MHOLIUTOB CBOMCTBEHHA TeHepalus ObICTPOro oTBera?

Kakoii mporecc nexut B 0CHOBE aBTOMAaTHIECKOM TeHepaluy MoTeHIHaa aei-
CTBHSI KJIETKAMH Y3JI0BOH NPOBOASIIEH CHCTEMBI?

Uro Takoe MeUIeHHAas CIIOHTaHHAas JuacToianyeckas aenonspusanusa? Kakumu
HMOHHBIMHU TOKaMHU OHa 00yciioBieHa?

[epeuncnute ¢as3pl MoTEHIMANA ISHCTBUS, TEHEPHPYEMOTO KIIETKAMH Y3JI0BOM
npoBogsmel cucteMbl. OOBSICHUTE, KAKIMHA HOHHBIMH TOKAaMH OHH O0YCIJIOB-
neHs1?

Kakas Qaza moTeHnmMana NEWCTBUS SIBISIETCS XapaKTEPHOW OTIMYUTEIBHON
0COOEHHOCTBIO KJIETOK Y3JIOBOI ITPOBOASIIEH CHCTEMbl MHOKapaa?

Uro MOHMMAIOT MOA TPagUeHTOM aBToMaTHn? OT 4ero 3aBUCUT 4acTOTa aBTO-
MaTH4eCKOW reHepaliy MOTEHINAJIOB JICHCTBUS KJIETKaMH IPOBOJISIIEH cHCTe-
MBI?

Kakue Qaxropsl U3MEHSIOT CKOPOCTh MEIJICHHOW CIOHTAHHOW JMACTOJNIMYe-
CKOM JCTIONSPU3aIINH KIETOK Y3JI0BOH MpoBoAsmei cucteMsl cepana? Kak ato
OTpakaeTcsl Ha 4YacTOTe CEPACYHbBIX COKPALICHUI?

Kakoe BusiHHE OKa3bIBAIOT KaTeXOJaMHUHBI (aAPEHANINH U HOPAAPEHAINH) HA
aBTOMAaTHYECKYIO TeHEepaluIo MOTEeHIMaj a AeUCTBHUS B KJIETKaX y3JIOBOH Ipo-
BozsLIeH cuctemsl cepana’? Uepes kakoil TUIT peLieITOPOB OMOCPEAOBAHO JJaH-
HOe BiusiHHE?

Kakoe BiHsiHUE OKa3bIBACT AllETUIIXOJIMH Ha aBTOMAaTHYECKYIO TeHEPAIHIO T10-
TeHIMala IeHCTBUS B KJIETKaxX Y3JI0BOHM MpoBosmIel cucteMsl cepana? Yepes
KakKOH THII PEIeTITOPOB OMOCPEI0BAHO AaHHOE BIUSHHUE?

Iepeunciure Qaspl moTeHIMAaNa AEHCTBHS, TeHEPHPYEMOTO KIETKAMU COKpa-
TUTENBHOTO (pabouero) Muokapna. OObSICHUTE, KAKUMHA HOHHBIMH TOKaMH OHU
00ycnoBneHbI?

Kakas dasza ormmmuaer nmoreHuuan AEHCTBHSA paObOYUX KapAMOMHOLIUTOB OT
MOTEHIIMANA ACUCTBHUS HEpBHOW KieTkn? KakuMu MOHHBIMH TOKaMH OHa 00-
yciosnena?
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Kak m3mensiercst Bo30yaIuMOCTh KIIETOK paboyero MHOKapaa BO BpeMsl reHepa-
LMY UMU MTOTEHIMAaJa JeHCTBU?

KakoBa mpogoskUTeIbHOCTE PePaKTEpHOrO IepHoAa pabouux KapAHOMHO-
1uToB? Kak COOTHOCHTCS IPOJOIDKUTENIFHOCTD Pe(PAKTEpPHOTO IepHO/a C He-
pHonoM cokpamieHust Muokapaa? Kak mmrensHoCTh pedpakTepHoro neprona
OTpaXkaeTcsl Ha PeXHUME COKpAaIeHUs] MHOKap/a?

IToueMmy y manueHTOB, CTPAJAIOIINX UIIEMUYECKON OOJIE3HBIO Cepllia, YacTo
BO3HUKAIOT HapymIeHUs cepaedHoro putMa? Kakue sIeKTpONUTHBIE CABUTH
CIOCOOCTBYIOT Pa3BUTHIO apUTMUM B TAaHHOM Citydyae?

[Naumentam, CTpajaloIUM TAPOKCU3MAJIBHON TPEACEpPAHON TaxuKapauen
(yuameHHoe cepaleOHeHNe, BbI3BAaHHOE IMOSBICHUEM JKTOIMMYECKOro Ieifc-
MEKEepHOTO odara B Tpecepary) HepeaKo Ha3HAdaroT Mpenaparbl, KOTOpbIe
OJOKHPYIOT MOTEeHIMAN-3aBiCcHMbIe Ca’’-KaHaJbl IUTOIIa3MaTHYSCKOW MeM-
OpaHbl KaparOMHOIUTOB. OOBSCHUTE, ITOYEMy Ipenaparsl JaHHOH TpPYIIIBI
CIOCOOHBI CHUKATh YaCTOTY CEPICUHBIX COKPAILIEHUH U KyTUPOBaTh MIPUCTYIIBI
cepaneoneHui?

Uro JeXUT B OCHOBE NPOBEJEHUs BO30yxaeHuUs 1o Muokapay? Kakue dakro-
PBI OIIPENEIIIOT CKOPOCTH POBEACHUS BO30YKASHHS 110 MUOKapay?

Kakue s1eMeHTHI NPOBOAAILEH cucTeMbl 001aal0T HauOOMbIIell CKOPOCTHIO
nipoBeneHust Bo30yxaeHus? [ouemy?

Kakue sneMeHThl OpoBOsIIEH CUCTEMBl 00/1aal0T HaUMEHbLIEH CKOPOCTBIO
npoBeneHust Bo30yxaeHus? [louemy?

Yro Takoe aTpuOBEHTPUKYIApHas 3anepxka? [louemy oHa Bo3HHKaeT? KakoBo
ee (U3HoI0rnuecKoe 3HadeHue?

OOBsICHATE, TOYEMY COKPAIIEHHE MPEICEPANI 1 JKETYI0UYKOB MPOUCXOIUT HE
onHoBpeMeHHO? Kakue MopdodyHKIHOHaIbHEIE 0COOCHHOCTH MUOKapa CII0-
COOCTBYIOT pa3lelIbHOMY COKPAIIECHHIO IPEICEPIH H JKEITyI0YKOB?

B HEKOTOpBIX cilyuasix, B pe3yJbTaTe aHOMaJIbHOTO Pa3BUTHS CEpALla B IMOPH-
oreHese, MEXXAY MPEACEPAUIMH H KeTyIoUKaMu (GOPMHPYETCS TOTIOTHUTENb-
HBII MBIIIEYHBIH MOCTHUK, II0 KOTOPOMY MOXET PaclpOCTPaHAThCS IMOTEHIUAI
neiictusi. Kak MOXXeT H3MEHUTHCS XapaKTep COKpAIeHUs] MUOKap/ia IpH J1aH-
Holt anomanuu? Kak 3To 0Tpa3uTcs Ha FeMOJUHAMUKeE?

VY yenoBeka B COCTOSHHHU TTOKOSI YacToTa Imyjbca cocrarisieT 40 yn/mun. Uto
siBsieTcs BoauteneM putMa cepaua? Ipemioxure Haubonee NpocToit cnocod
JI0Ka3aTeNnbCTRa.

Uro Takoe BEHTPHUKYISpHas mpoBozsmas cucrema? Kakumu snemeHnTamu oHa
obpazoBana? KakoBa ¢usnonornieckas poib TaHHOH CUCTEMBbI?

JHaiite MophodyHKIIMOHANTBHYIO XapaKTepUCTUKY KiteTkaM [lypkunbe. Kakosa
(GyHKIMOHAIBHAS POJIb STHX KJIETOK B IPOBEICHUH BO30YKICHUS 110 MUOKap-
ny?

Uro Takoe 3eKTpoMexaHuueckoe compsbkeHne? KakoBbl €ro MOJICKY/SIpHbIE
MeXaHU3MbI B MHOKap/e? B yeM 3akiroqaeTcst 0COOCHHOCTh JaHHOTO Ipoliecca
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43
44,
45.

46.
47.

48.
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B MUOKap/e 10 CPAaBHEHUIO CO CKEIETHOW MBIIIIIEH?

Kakue TpaHcriopTHBIE CHCTEMBI IIUTOIIa3MaTHYECKO MeMOpaHbl KapIMOMHO-
IIUTOB 00ECIEeUNBAIOT CHIKEHNE KOHIIEHTPALMH HOHOB KaJIBIIMS B IIUTOIIa3Me
u paccnabieHre Muokapaa?

V3aMeHeHne KOHIEHTPALMK KaKUX HOHOB BO BHEKJIETOUHOH CPEie CKaXeTcsl Ha
BO30Y>KIECHHU M COKPAIlCHNU MUOKapa?

Kak M3MEHHTCSI COKPaTUMOCTh MUOKApAa IPH YBEIUUCHUH/yMEHBIIEHUN KOH-
[EHTPAIMY HOHOB KaJIBIIMS BO BHEKIIETOYHOU cpere?

Kakoe BiusiHuE OKa3bIBAIOT KATEXONaMHUHBI HA COKPaTUMOCTh MHOKapna? YUe-
pe3 KaKo# THI pelenTopoB 00yCIOBICHO TaHHOE BIUSHUC?

Kakoe BiusiHHEe OKa3bIBaeT alleTHIIXOJIMH Ha COKpAaTUMOCTh MUOKapna? Yepes
KaKOMW THII PEIeNITOPOB 00YCIOBICHO JAHHOE BIUsSHHUE?

Jlis jedeHus cepiedyHON HEeNOCTaTOYHOCTH C LIENbIO IMOBBIIIEHHUS COKpPaTH-
MOCTH MHOKap/a B KIMHHYECKOW NMPaKTHKe NMPUMEHSIOT IPYMITy Ipenaparos,
Ha3bIBa€MbIX CEPACYHBIMU TIIMKO3UAaMHU. DTH JISKApCTBEHHBIE CpelcTBa O110-
kupytoT padory Na-K-AT®da3bl nuromniazmMaTHieckoii MeMOpaHbl KapuOMH-
OILIUTOB, YTO NMPHUBOIUT K CHHKEHUIO TPAHCMEMOpPAHHOM pa3HHIIbI KOHIIEHTpa-
it 1s noHoB Hatpust. Kak npu atom namensiercst pabora Na-Ca-oOMeHHUKa?
[Touemy cepaeuHble IITMKO3HU bl CIOCOOHBI YBEIMYHTH COKPATUMOCTh MUOKAp-
na?

Kaxkue pexxuMbl COKpaIIeHHs XapaKTepHbI JUIsi MuoKapaa? MoXKeT JIH MHOKap.I
JlaBaTh TeTaHU4eckue cokpameHusi? [louemy?

MoryT 11 B MHOKapfie COKpaIlaThCsi OTASNbHBIC BOJIOKHA, O3 BOBJICUCHHS B
IPOLIECC COKPAIEHHUS IPYTHX MBIIIEUHBIX BOJIOKOH? [Touemy?

Yro takoe anekrpokapauorpadus (OKI')? KakoBbl qHArHOCTHYECKUE BO3MOXK-
HOCTH ¥ JMarHOCTHUYECKHE OTPaHUYEHUS JAHHOTO METO/1a UCCIIE0BaHuUs?
Kaknmu cniocodamu MoxHo 3apeructpupoparh DKI'? Kakue orBeseHus 00bru-
HO UCTIONB3YIoTCs Uit peructpaunu DK B KilmHUYECKOil TpakTuke?
[Mepeuncnure ocHoBHBIC 3MeMeHThl ckanspHoit DKI. Uto Takoe 3yoer, cer-
MeHT, unrepsan OKI'?

Kakue npoueccel oroOpaxaror 3yberr P u uarepsan PQ? Uemy cooTBETCTBYET
cerment PQ?

Kaxkwue nporneccel otodpaxaer komiuiekc QRS?

Kakunm siBieHHSIM B MHOKap/ie COOTBETCTBYeET 3yberr T?

UYro takoe snexrpudeckas cucrona cepaua? Kakomy orpesky OKI' oHa coot-
BETCTBYET?

Uemy coorBercTByeT cermeHT ST Ha OKI™?

V nanuenta no nanHeM JKI yacToTa cepiednbix cokpaiieHuid pasaa 60 yu/
MUH, JJIATENFHOCTh nHTepBasa PQ paBua 0,26 ¢. O6 n3MEeHeHNH KaKuX H3n0-
JIOTHYECKUX CBOWCTB CepJIia 3TO CBUIETEIbCTBYET?

VY manuenTa B COCTOSIHUM NOKOS YacTOoTa cokparienuit cepana 110 yn/mun. Ha
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49.

50.

51.

52.

53.

54.

55.

56.

57.

OKT 3y6ust P perynsaphsl, uatepBaisl PQ u QT ykopouensl. Kak Ha3biBaeTcs
9TO COCTOsIHUE?

VY cnoprcmeHa yactora cokpaiieHuit cepaua B mokoe S0 yn/mun. Ha OKT 3y0-
usl P perynspusl, uarepsaisl PQ u QT ynnunenst. Kak Ha3bIBaeTcst 3T0 cOCTO-
SIHUE, 1 KaKUMH HEPBHBIMHU BIMSHUAMHI OHO MOXKET OBITh 00YCIIOBIEHO?

Yro takoe skcrpacuctona? Kak no OKI' MOXXHO pa3nnuuTh Npencepanyro u
KEITyAOUKOBYIO (OpMBI 3KCTpacucToauu? Bo3MoXkHO nu MosBICHUI 3KCTpa-
CHUCTOJI B HOpME?

V nmanueHTa B COCTOSIHUU KIMHUYECKOH CMEPTH OTCYTCTBYET IyJIbC, HE OIpe-
JeTsIeTCsl apTepraIbHOE AaBICHNE, He BBICTYIIUBAIOTCS TOHBI Cepla, OMHAKO
nponospkaet peructpuposarsesi KT YUem oObsicHsaeTcs 3TOT heHoMeH?
Paccrosiane mexay coceqaumu 3yoriamu R Ha OKI manuenra pasuo 0,8 cek.
KakoBa yacToTa cepAeuHbIX COKpaleHuii?

Ecnm gactoTa cepaeunsix cokpamieHuit coctapisier 90 B MUHYTY, KakoBa IMpo-
JOJKUTENBHOCTh OJHOTO CEPJECUHOro IUKIIa?

Kax ompenenuts nonokeHue IIaBHOM ANEKTpHUecKoil ocu cepana? B xaknx
Cllydasx BO3MOXKHO OTKJIOHEHUE 3IEKTPUUIECKOR ocH cepita BieBo? BrpaBo?
Ammutyna 3yona R y B3pocnoro genoseka Ha DKI™ camast Gonbruas B I oTse-
nenuw, a 3youa S B I11. Yro 310 3HAUUT?

Ammutyna 3youa R na OKIT camast 6onbuias B 111 orBenenun, a 3ybma S B 1
otBefeHuH. O YeM TOBOPHUT TaKasi AJIEKTpOKaparuorpamMma’?

VY nanueHTa 3aMeATIeHIe aTPUOBEHTPUKYIAPHON IPOBOAUMOCTH. C IOMOIIBIO
KaKoTO MeTOoJa 3TO MOXKHO ycTaHOBUTH? [1o kakum mpuznakam?
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TEMA Ne2

Tema Ne2

Cepaeunblii UK 1 ero (a3oBasi ctpykrypa. MeTo/bl OLleHKH
MeXaHW4ecKoi padoThl cepana. MexaHu3Mbl peryisiiuu
cepaevHoH AesATebHOCTH

BOHpOCbI AJI CaMOIMOAIrOTOBKH

I.

2.

10.

11.

CrpoeHue 1 MexaHU3M paboThI KIIANIaHHOTO anmapara cepaua. BHyTpucepaeu-
Has TeMOIMHAMHKA: HaIlpaBJIeHHE HOPMATBHOTO TOKa KPOBU B CEP/ILIE.
®Da3oBast CTPYKTYpa CEPJICYHOr0 LIUKIIA: CUCTOJIA U JUACTONIA JKEIIy0UKOB. 13-
MEHEHHE JIaBIeHNs B KaMepax cepAla 1 paboTa KJIamaHHOTO ammnapara Ha Impo-
TsDKeHuU cepaeuHoro nukia (lpunoxenus 14-15).

MerTozp! HcCeNOBAHASA M OLEHKH MEXaHHIEeCKOH paboTHI cepAra M BHYTPH-
cepzieuHoi reMoquHaMUKU (aycKynbsranus, poHokapauorpadus, IXO-kapau-
orpadus).

IMoka3zarenu paboThl cepala (YacToTa CEPICUHBIX COKPALEHUH, yIapHbIil 00b-
€M, CepJeYHBII BEIOPOC).

@DaKTOpBl, BAMAIOIIUE Ha YAaCTOTY CEPJCUHBIX COKpallleHul (0a3oBas 4acToTa
reHepanuy uMIynscoB B CA y3iie, BIUSIHIE CHMIIATHYECKUX U apacHMIIaTH-
4eCKUX HEpBOB, karexonaMuHoB) (IIpuiioxkenue 5).

DakTOpEI, ONpeeNsOie BENUINHY yIapHOTO 00heMa: HAIOJTHEHHUE XKEIy-
JIOUKOB U CHJIa CEplleuHbIX cokpamieHuil. 3akon @panka-CTapiauHra, ero Me-
XaHHU3MBI. BIUsHHE CHMIIAaTHIECKUX M MapacUMIIAaTHIECKHX HEPBOB Ha CHILY
cepaeynbix cokpauienuil (Ilpuaoxkenue 22).

MuHyTHBIH 005EM KPOBOOOPAIIEHNUS: ONpeielIeHHe TIOHATUS, pacdeT BEeIHIH-
HbI, U3MEHEHHE IPU Pa3InuHbIX (PyHKIIMOHANBHBIX cocTosHUAX (IIpnnokenue
21).

OCHOBHBIE MEXaHU3MbI PETYISLUU CEPACUHON [ESITENbHOCTU: MUOIEHHBIE,
HEpBHBIE ¥ TyMOPAJIbHBIE MEXaHU3MBL.

BiusHMe cUManTHYECKUX U TapacuMIIaTHYeCcKUX HepBoB Ha cepaue (Ilpuio-
skeHus 6, 12-13).

HepBHas perynsauus cepJedHON AesTeNbHOCTH: COOCTBEHHbIE U COIPSKEHHBIE
KapauaibHble pedrekchl, ux B3aumoneiicteue (Ilpuioxenue 23).
I'ymopanbHble BIUSHUSA Ha cepAlle. BnusHue Ha COKPATUTEIbHYIO AEATEIb-
HOCTh MHOKap[a HM3MEHCHUH KOHIEHTPAIMH JIEKTPOIUTOB (MOHOB KalHS,
kanbius). M3MeHeHue paboThl cep/ua oJ| BIUSHUEM KaTeX0IaMUHOB, TUPOK-
CHHa, KOPTH3071a, AIleTUIIXOJIHA, HHCYIINHA, TIIFOKAaroHa.

3anaHue 1J151 CAMOCTOSATEIbHOM Pa0OThI CTY1€HTOB

3aganue 1. OnuiuTe COOBITHA, IPOUCXOAIINE B CEPALIE B TEYCHUE OTHOTO Kap/IH-
OLIMKJIA, 3aTIOJTHHUB CIIETYIOIIYIO TaOJIHILY.
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TEMA Ne2

IIpakTHyeckune padoThI

Pa6ora 1. Tons! cepaua

Iess padoTbl: 03HAKOMUTHCS C METOAMKOH (oHOKapauorpaduu, BHISIBUTH

B3aMMOCBA3b MCXKAY JJICKTPUUCCKUMU U MEXaHUYCCKUMMU IPpOoLEeCCaMu Cepacy-
HOT'O ITUKJIA.

Oo0opynoBaHue U MaTepuaJIbl: dKcriepuMeHTaIbHbI Komiuiekc BUOITAK, Ha-

PY>KHBIE JIEKTPObI, POHESHIOCKOIL.

CoxparuTenbHas 1esSTeIbHOCTb Cep/lla COMPOBOKAAETCS 3BYKOBBIMU SIBICHUSMH,
HAa3bIBAEMbIMH MOHAMU cepOya. BrICIylIMBaHHE C MOMOLIBIO CTETOCKOIIA 3BYKOB,
BO3HHMKAIOUIMX B OpraHU3MeE, Ha3bIBAIOT ayCKyinbTanued. TOUKM BBICITYIIMBAaHUS
KJIaIlaHOB HE COBIMAJAIOT C MIPOEKIMEH KJIalaHa Ha IOBEPXHOCTb IPYIHOHN KIETKH
(puc. 2.1). IBycTBOpYAaTHIi (MUTpPAJIBHBIN ) KJIAllaH, MECTO IPOEKIIMU KOTOPOTO Ha-
XOAMTCA Mox MecToM npukpernteHus 111 meBoro pedpa k rpyanHe, BBICITYIINBAETCS
B IISITOM MeXpedepbe, HECKOJIBKO KHYTPH OT CPEJHEKITIOUMYHON JIMHUH (II0JIOXKe-
Hue M);

TpexcTBopuarslil KiIanaH, MECTO IPOEKLIUN KOTOPOTO JIEKUT Ha CPEIHECH IMHUK
TPYIHUHBI, HECKOJIBKO HIKE MeCTa MPUKPEIUICHHs K Helt 4eTBepThIX pebep, BBICITY-
IIMBaeTCs Ha HI)KHEM KOHIIE TpyAUHEI (ronoxeHue T);

Kiaman aopTsl, MECTO MPOEKINH KOTOPOTO HAaXOAUTCS B CEpeAWHE TPYIMHBI Ha
YPOBHE NMPHUKPEIUICHHS K HEil TPeTbUX pedep, BBICIYIINBACTCS BO BTOPOM PaBOM
MeXpebephe, BO3JIe CaMOro Kpast TpPYIUHEI (TIoJIoxkeHue A);

KunamnaH neroyHoit aprepuu BhICIYIIHMBAETCS HA MECTE €r0 IPOSKIIUH — BO BTOPOM
Mexpebephe clieBa, y Kpast TpyauHs! (monokenue P). Kianausl a0pThI ¥ 1€ro4HOro
CTBOJIa PacIoNokeHsl Ha 6,35 cMm Hipke u Ha 3,81 cM mpaBee WK JieBee COOTBET-
CTBEHHO HaJKIIOUMYHON SIMKH.

ey
0D- sonie D - Tricmupid
O - roimenic @ - Mivral

Puc. 2.1. Cxema pa3meneHusi POHEHI0CKONA Jisl BHICIYLIIHBAHUS TOHOB cepana
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Bernemsior getsipe ToHa cepama. [1epBblif — CHCTONNYECKH TOH — TOSBISETCS B
MOMEHT HaJajla CHCTOJBI KETyAOUKOB IIPH 3aKPBITUH aTPHOBEHTPHKYISIPHBIX KJTa-
MAHOB; OH HU3KHH, ITyXoH, mpoTsoxHblii (0,14 cex). [T1aBHas TpUYHUHA TOSBICHUS
3ByKa — BUOPAIHS IUIOTHO HATSHYTHIX KJIAIMAHOB CPa3y MOCIE UX 3aXJIONBIBAHNUS,
a TaKkxKe BUOpAIys MPHIEraloIiX YIaCTKOB CTEHKH CEep/a U KPYMHBEIX COCY/OB,
PacIoNIOKEHHBIX BOMM3M cepia. Bropoit — ntuacTonmdeckuil TOH — BO3HUKAET B
Ppe3yiIbTaTe 3aXJIONBIBAHUS MOMYITyHHBIX KJIAITAaHOB BO BPEMs AUACTOIIBI JKEITyJ04-
KoB; OH KopoTkHii (0, 11 cek), BRICOKHIA, 3BOHKHIA. DTOT TOH TEM BHIIIIE, YEM BBIIIE
JTaBJI€HHE B A0PTe U JIETOYHOH apTepHu.

B Toukax BBICITyImIMBaHUS CTBOPYATHIX KiamaHoB | ToH Goee rpomkwid, 11 ToH —
HPUITYIICHHBIA, @ B MECTaxX BBICIYIINBAHHS IOIYIYHHBIX KIAallaHOB — HA000-
pot: I Ton npurnymenHsiii, 11 Ton — Goxee rpomkuii. Mexny I u Il TonoM naysa
Kopotkas, a Mexay Il u I — nnunnas.

TpeTuit TOH BO3HUKAET B Havasle HAIOJTHEHUS XKeTyTI04YKOB IIPU OBICTPOM IIPUTOKE
kpoBH. OH OoTpa)kaeT BUOPAIMIO CTEHKH kelyno4koB. [Ipoucxoxaenne ueTBepTo-
r0 TOHA CBS3BIBAIOT C COKpAIlEHHEM MHUOKapja MpeACcepIuii 1 HavyaloM pacciia-
6nenus. Tpetuif ToH cepana ygaeTcs 3amucarth Tonbko y 30% o06cienoBaHHBIX,
a 4eTBepTHI TOH — MpUMepHO y 25% obcnenoBanHbIX mroaeil. bomnbmras dacte
3BYKOBBIX KOJI€OaHUil, COCTABISAIONIMX TOHBI CEPAIa, UMEET 4acToTy oT 3-4I'1 o
20 I'm ¥ He CIOBIIHBI B CTEPEOCKOI, HO MOTYT OBITH 3apEeTHCTPUPOBAHbI B BUIE
(onokaparorpamMmbl. Kaxplii TOH cepana BINIAMT Kak rpynmna BoiH (IIpuio-
:keHme 15).

B kimHHMYECKO# MpaKTHKe 3BYKH Cepila PEerucCTPUPYIOTCS Ha MHOTOKaHAJILHOM
JJIeKTpoKaparorpade, oJMH U3 KaHaJOB KOTOPOTO IPHCIOCOOIEH Al YCHICHHS
KosiebaHuii 3BykoBOH yacToTsl. Ha npyrux kaHamax OIHOBPEMEHHO 3allMChIBACT-
cs1 OKI, 4To MO3BOJISIET CONOCTAaBUTH 3BYKOBBIE SBJICHUS C Pa3HBIMH MOMEHTaMU
CEepICYHOTO LUKIIA.

Xoa pa0oTbI.

Bxurouaror komnsroTep.

IMoaxmrouaroT o0opyaoBaHKHE ClieayroImuM oOpasom: ¢oneHmockon (SS30L) -
CH 3 (xanan 3), Habop snexrpoanbix npoBooB (SS2L) — CH 4 (kxanan 4) (puc. 2.2)

~

/

Ebecrode Lesd Set (5511
plugs e CHamed 4

Sartkasceps (SRIOL)
phugs inte CHanmel 3

Puc. 2.2. Cxema noaxk;IoueHusi 000py10BaHAS

31



TEMA Ne2

DNeKTpo/ibl Ha Telie UCCIELYyeMOro CTyASHTa PacloNaraloT Tak, Kak MOoKa3aHo
Ha puc 2.1.

Beioupator ypok 17 (L17-Hs-1). Beogsr ums daiina. IIpousBonsaT KaauOpoBKy
o0opynoBaHuUs.

[Tpou3BoOAT NPOCITYIIMBAHUE TOHOB cepla B 4 monokeHusx (cM. puc. 2.1).

Bri0OpaB 01HO 13 MOJI0KEHHH HOHEHIOCKOMA TIPOM3BOAT PETUCTPALIMIO M aHAIIH3
donokaparorpammel U DI (11 oTBeieHNE) B COCTOSIHUH TIOKOSI M TIOCIIE (PU3UUECKUX
ynpaxHeHuid. [IpuMepsl aHau3a JaHHbBIX NpeCcTaBIeHbI Ha puc. 2.3 — 2.5,

S HS-L17 O]
lluerlanl st ;

zpp = zavame [ [ar = Dizcee [5 |EPM = asia [5 Jree =

H Eljz=d

Aftor aweroise |‘|'Iv

B

B

2

d
[}

Puc. 2.3. IlepBblii TOH cepana
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lluerlupl Spdit §
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Puc. 2.4. Bropoii ToH cepaua
——m—m——— M II'F"icF"——————"I
oueriop| | 3ot |
T ee - zsemse AT J- msozeee [ZJEFH 1= tes [E]oeneJ-
H Bl

Aftar exercize

i iIE§fRﬁfﬁ5iR5iE§iﬁ§iﬁ&fRﬁfﬁ5iR5iE§iﬁ§iﬁ&fRﬁfR5iﬁ5iE§iﬁ§iﬁﬁfR§fR5iﬁ5i§§§¥§¥§§f§§f§§¥§§¥§§§¥§iI:]_jii'l

Puc. 2.5. Yuacrok ot II Tona 1o caenyromero I Tona
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PexoMenmanuu Kk 0opMiIeHNI0 padoThl. VCronb3ys MoTy4YeHHbIC JaHHbIC, 3a-
TIOJTHUTE TAOJHILY.
CpenHue 3HaYEHHs] HHTEPBAJIOB CEPIEYHOI0 HHUKJIA (CeK)

B cocrosnuu no-
MurepBansl o5t [Tocne Harpysku

Ot 3y6ma R no mocnenyromntero 3yoma R
Ot 3y6ma R o I Tona
Ot 3y6na R go Il Tona

Ot I Tona g0 II Tona
Or Il Tona no cienyromero I Tona
IIponomxkurensHocts | ToHa

[IpopomxurensHocTh Il TOHA

Uto mpeAcTaBIseT KaXA0€ U3 IPUBEJCHHBIX B TAOIMIE U3MEPEHUH OTHOCUTENb-
HO JIEKTPUYECKUX U MEXaHHMUYECKUX TPOLECCOB cepedHoro nukia? Yro npouso-
LIIJIO CO 3HaYEHUSIMU paccMaTpUBaeMbIX MapaMeTpoB npu yBenuueHun YCC? Cue-
naiire BeiBoAbL. KpaTko onumunTe Npu4KHYy 3aBUXPEHUH TOKa KPOBHU, CBA3aHHBIX C
Ka)KJIbIM U3 YETBIPEX TOHOB CEpALA.

PaGora 2. U3mepeHue nyjbca y 4esioBeKa

Lean padoThI: IPOM3BECTH MOICUET MYIbCA B COCTOSHHUH MOKOSL.
OGopyaoBaHHe H MaTePHAJIbI: CCKYHIOMED.

Ilynvec — 310 BOMHOOOpa3HBIE KOJNEOAHMs AIACTHYHON CTEHKH apTepHH, CBS3aH-
HBIE ¢ paboTOil cepala, IPUBOISIIEH K KoIeOaHUsIM JIaBieHus B cocyne. B ocHo-
BE PErUCTPaLMU MYJbCa JISKUT NAJIBIIATOPHBIA METOJ, KOTOPbI 3aKiIouaeTcsl B
MPOLIYIIBIBAHUY U TIOICUETE MYIbCOBBIX BOJH. B COCTOSHUM MOKOSI IMYJIBC MOXKHO
cumnTtath B Tedenue 10, 15, 30 i 60-cexyHaHbIX HHTepBaNoB. [locne Gpu3nyeckoit
Harpy3KH IyJbCc c4UTaloT 10-CeKyHIHBIMU UHTEPBAIaAMH.

Yacrota mynbca B Bo3pacte 15-20 seT B HopMe y nmrofeit coctasuser 60-70 ynapos
B MHHYTY U COOTBETCTBYET 4acToTe cepaeunsix cokpamenuit (UCC). B monoxe-
HHH JIe)Ka ITyJIbC B cpeHeM Ha 10 y[I/MUH MEHbIIE, 9eM B IOJIOKCHUH CTOS. Y
JKEHIIMH ITyNbC Ha 7-10 yn/MuH Jarne, 9eM y My>K9UH TOTO e BO3pacTa.

Yactota mynbca Bo BpeMs paboThl B penenax 100-130 yn/MuH CBUIETETBCTBYET
0 HEOOJIBIIOI HHTEHCUBHOCTH Harpy3ku. Yactora 130-150 yn/MuH XapakTepusyet
Harpy3Ky cpemHeil mHTeHCHBHOCTH. Yactota 150-170 ymn/MuH - Harpy3Ky BBILIE
cpenneit uaTeHCHBHOCTH. Yactora 170-200 ya/MuH CBOHCTBEHHA IPENEIFHOM Ha-
Tpy3Ke.
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JmutensHocTh cepaeunoro 1wmkna (JCL[) obparno npomoprmonansaa UCC. YV
3JI0POBOTO YEJIOBEKa BO BpeMs OOIPCTBOBAHMS B COCTOSTHHMS (DyHKI[HOHAIBEHOTO
mokost JICII cocranser 0,67-1,0cex. Y GonpmmucTBa sroneit JICL] yBennunsa-
€TCsl BO BpeMs ME/UICHHOTO CHA, a TaKXKe Yy CIIOPTCMEHOB, TPEHHUPYIOLIUXCS Ha
BEIHOCJIUBOCTb, BO BpeMsl 00PCTBOBAHHS B COCTOSTHHN (DYHKIIMOHAIBHOTO MOKOSL.
JCI] ymeHnbiaercst BO BpeMsi GU3HMUYECKOI WIIM YMOLMOHAIBHON HArpy3KH Y IO/~
POCTKOB ¥ B3pOCIIBIX, & TAK)XK€ Y HOBOPOX/ICHHBIX M JIOUIKOIEHHKOB.

Xoa padotsl. [TpuknaapiBaloT yKazaTenbHbIH, CpeIHUN 1 Oe3bIMSIHHbIN MabIIbI
HECKOJIBKO BBIIIIE JTYYE3aIsICTHOTO CYCTaBa, K 00JIAaCTH JIy4eBOW apTepuH, I K 00-
JIaCTH COHHOM apTepuu (Ha ypOBHE HYDKHEH IPaHMIIbI IIUTOBUAHOTO XPsIIa) UCIIbI-
TYEMOTO H TIOJICYMTHIBAIOT ITYJIEC B T€U€HHE | MUHYTBI B COCTOSIHHH TTOKOS.

Pexomennauun k oopmiieHHI0 padoThl. 3aHECHTE TOJyYCHHBIC JaHHBIC B
MPOTOKOJI, CPAaBHHUTE UX ¢ HOpMOIl. OOparute BHUMaHHe Ha PUTMHUYHOCTD ITyJIbCa
— CPaBHUTE KOJIMUYECTBO YAApOB IMYJIbCA 3a IEPBYIO U BTOPYIO MOJOBUHBI MUHYTHIL.
Ecnu xonu4ecTBO yIapoB 3a MepBbIe U BTOPHIE MOJIMUHYTHI PABHO, TO MYJIbC PUT-
MuuHbIi. OOpaTuTe Takke BHUMAaHUE HA HANONHEHUE mynbca. Ompenenure Aau-
tenbHOCTh cepaeuHoro mukia (JICLY) mo popmyne: JICI = 60/UCC. Hcxons u3 naH-
HBIX, NTOJTYYEHHBIX BCEMU CTYAECHTaMU IPYIIbl, PACCUUTANTE CPEAHIOI BEIUYUHY
YacTOTHI CEPICYHBIX COKpALICHUH, OIINOKY CpeHeH.

Pa6ora 3. Baiusinue pa3apakeHusi BArOCUMIIATHYECKOT0
CTBOJIa Ha cep/ue JATyIIKH

Heab paGoTsl: ucciae0BaTh HEPBHYIO PETYISALUIO AEATEIBHOCTH CepAaLa Jisi-
TyIIKH.

OO0opy1oBaHHe M MATEpPHAJIBI: JIATYIIKA, PHIYAKOK ODHrelibMaHa, KuMorpad
(WM CaMONMIIYIIUIA perucTparop), cepduH, mpenapoBaabHbIi HAbOp, mapaduHO-
Basi BAHHOYKA, (PU3MONOTHYECKHUI pacTBOp, OyIaBKH, MUIETKA, CTUMYJITOP € dJIeK-
TpoJaamH.

Cepaue cokparaercs aBTOMaTH4eCKH, HO JEATENbHOCTh €ro J0JDKHA OBITH CO-
IJIaCOBaHa C JIEATEILHOCTHIO BCETO OpPraHU3Ma B IICJIOM, YTO JOCTUTACTCs MyTeM
HEPBHOI1 M ryMOpalbHO#I peryJtsiuu ero GyHkuuil. HepBHas peryisinus ocymiect-
BIISICTCS UMITyJbCaMH, nocrynatomumu K cepauny u3 ITHC nmo Gnyxaarommm u
CHMIIaTHYECKUM HepBaM. PasipaxkeHue OIy»KIalolIero HepBa BI3BIBACT YMEHb-
ILIICHUE YaCTOThI COKpAICHUH cepua (0TpULaTeNbHOIl XPOHOTPOIHEIH 3 eKT),
YMEHbIIACT CHIIy COKpAlleHHil (OTpHULaTeNbHBI HHOTPOMHBIN 3 deKT), 3ames-
JISIET CKOPOCTh HPOBEACHHUS BO30YKACHUs (OTpULATEIBHBINH IPOMOTPOIHBIH 3¢-
(exT), cHIKaeT BO30YIUMOCTb CEpACIHON MBIIIIBI (OTPHLATEIBHBIA 0ATMOTPOII-
Hbli 3ddexr). Cummaruyeckas HEpBHas CHCTEMa OKa3blBaeT IIOJOXKUTEIIbHBIC
XPOHOTPOITHOE, HHOTPOIHOE, JPOMOTPOITHOE U GATMOTPOITHOE BIMSHUSL.
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bayxnaroumuii 1 cuMnaTUYeCKUid HEPBbI Y JIATYIIKU UAYT B OAHOM ITy4Ke, U JUIs
MCCIICIOBAHUS UX BIMSHUSA Ha CEpJlle MPUXOAUTCS pasapaxkars 00a HepBa OIHO-
BPEMEHHO. OTBETH CUMITATUYECKOTO HEpBa XapaKTCPU3YIOTCA MNJIUTCIbHBIM Jia-
TCHTHBIM II€EPHUOAOM M BECbMa 3HAYUTEIbHBIM HOCHeHCﬁCTBMeM; a OTBCTHI 6.]'[}/)1(-
JIAIOILEro HepBa - 6osiee KOPOTKUM JIATEHTHBIM IIEPUOAOM U OBICTPOH afanTanuei
K pa3IpakeHuIo («yCKOJIb3aHUE Cep/Ilia U3-I10/1 BIUSHUM OJIy)KIAIoLIero HepBay),
T.e. IPY JUIUTENBEHOM pa3apakeHuH ero dpdext ucuesaer u mnossisiercs: pdext
pa3apaKeHHs CUMIIATHYECKOrO HepBa.

Xonx padorbl: OOS3ABMKCHHYIO JIATYIIKY MTOATOTABINBAIOT JJISl Kapauorpapuu
(cMm. pabory 1). CripaBa 1y ciieBa HUXKE YIvia HHXKHEH YeNIOCTH, TI0 X0y AYTH aop-
THI, IPENAPUPYIOT COCYAUCTO-HEPBHBIH ITyUOK, COAEPIKAIINN TOPTAHHEII HEPB, COH-
HYIO apTepulo, PEMHYI0 BEHY U Baro-cuMmnarudeckuil HepB. CTEKIISIHHBIM KPHOU-
KOM BBIZIETISIIOT CTBOJI Baro-CUMITaTHIECKOTO HEPBA, TIOABOMST IO HETO JIEKTPOJIBL,
COEIUHEHHbIE CO CTUMYISATOpoM. CIeasT 3a TeM, 4TOObl HEPB HE BbIChIXall. Peru-
CTPHUPYIOT HCXOJHYIO KapAHOTpaMMy. 3aTeM, pa3ipaxasi CTBOJI Baro-CHMIAaTHYECKO-
ro HepBa B TeueHue 5 — 10 cek (Cuily Toka IOA0UpPalOT OIBITHBIM ITyTEM), IPOU3BO-
JISIT 3aTCh COKPAIEHUH cepama.

Pexomenmanuu k ogopmiaeHnIo padorbl. 3apucyiiTe NOIyYEHHbIE KPUBLIE B
IIPOTOKOJI M cAAenaiiTe BeIBOABL. OTMETETE MOCIeA0BaTeNbHbIe (Da3bl peaKuu Cepa-
11a Ha pa3ApaxeHue (OCTAaHOBKA CEp/lia U IOCTEIEHHOE yJallleHHe PUTMa €ro Co-
KpamnieHuit). KakoBel MeXaHH3MBI PETYIUPYIOLIETO BIMSHUS Oy IAfOLIET0 H CUM-
[IaTUYECKOTO HEPBOB Ha cepate?

PaGora 4. Baiusinue ropMOHOB H JIEKTPOJIUTOB HA padoTy
cepaua

Lens padoThl: MPOHAOTIONATH BIMSHUE apECHANMHA, Al[eTHIXONNHA, XIOPHIA
KabIHs, XJIOPU/Ia Kaaus Ha paboTy cepra JISATyIIKH.

OGopynoBaHHe W MaTepHAJBI: JATYIIKA, PHIYaXXOK ODHTeIbMaHa, KUMorpad
(MM caMONMUIYIIMH PeTHCTPaTop), cepduH, NpenapoBaIbHbl Habop, napaguHO-
Basi BAHHOYKA, (DM3MOJIOTHYECKHI PacTBOP, OyNaBKH, ITHIIETKH, (pPU3HOIOTHIECKUE
pacTBOPHI ¢ U30BITKOM HOHOB Kanblys (1% pacTBop XJIopuaa KaabLus) U ¢ U30BIT-
KoM 1oHOB Kanus (1% pacTBop xylopuja Kajus), pacTBOp aJpeHaluHa U PacTBOp
alleTUIIXONTHHA.

I'yMopabHast peryisius — U3MeHeHHe (YHKIMH OpPraHa/CHCTeMbI IOJ ACHCTBHEM
BEILECTB, PACTBOPSHHBIX B XKUIKUX cpelax opranusma (humor - 5KMAKOCTB) - Kpo-
BH, IUM(e, TKAHEeBOH XKUIKOCTH. B KauecTBe TakKX BELIECTB BBICTYIIAIOT JIEKTPO-
JINTBI, TOPMOHBI, HETOPMOHAJIHbIE PEryITOPHEIC MOJIeKyibsl. Ha padoTy cepana
BIIMSIIOT CJIEYIOLIHE IyMOPaJIbHbIEe (DaKTOPEL:

- YMCHBIICHUE KOHIEHTPAIlun Na* 6HOKpr€T TEHCpalUI0 MOTCHIMala I[eﬁCTBPIS[;

- yBelIM4eHHe KOHIeHTpauuu K BeI3bIBACT 3aJi6pKKY PENOISIPHU3aIMH, BbI3bIBAET
HPOJIOJDKUTEIIBHYIO JSTIONAPU3ALMIO, CTOHKYI0 HHAKTHBALUIO Na-KaHaloB, ped-
PaKTEpHOCTh, OCTAHOBKY CEPJIIia B JUACTOJE;
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- YMEHBIICHUE KOHUCHTPpaunu Ca?" cHKaer ero TNOCTYIJICHUSA B KIIETKY, YMCHb-
1aeT CUILy CEPACUHBIX COKpameHHﬁ, BO3MOXHa OCTaHOBKa c€pia B I1UaCTOJIE;

- yBenu4eHne KoHueHTpaunn Ca?' MOBBIMIAET €ro MOCTYIUICHHS B KIIETKY, YBEIH-
YHUBACT CUIIY CEpICYHbIX COKpalleHHil (04eHb BBICOKHE KOHLeHTpaiuu Ca** BbI-
3BIBAIOT OCTAHOBKY CEp/Ia B CHCTOJIE).

- KamexoiamuHsl HAONOYeYHUKO8: B HOPMAJIBHBIX YCIOBHSAX (()OHOBas KOHIICH-
Tpauus FOpMOHOB) OKa3bIBalOT MUHUMAJILHOE BIMSHKME Ha CEpALe; IIPU CTPECcco-
BOW peakiy opraHu3Ma paboTa cepila ycuiauBaeTcs (IOJNIOKUTENbHBIN XPOHO-
TPOTHBII, HHOTPOITHBIH, 6ATMOTPOIHBIH U IPOMOTPOINHBII 3P DHEKThI);

- COpMOHbI WUMOBUOHOUL Jicele3bl YBETHINBAIOT COKPATHTEIBHYIO CIIOCOOHOCTD
MHOKap/a (IOBBIMIAIOT CKOPOCTh OOMEHHBIX IIponeccoB, ruapommsa ATO, ax-
THBHOCTh MHO3MHOBBIX (DEPMEHTOB); B BHICOKMX KOHIIEHTPAIUSX — yCHIIHBAIOT
CHMIATHYEeCKUe BIMSHUS Ha cepAlle/ MOBBIIAIOT TyBCTBHTEIHHOCTH MHOKapIa
K KaTexonaMHuHaM (YBEeJIHUIHBAIOT IUNIOTHOCTH [3-aJpEHOPEIENITOPOB B MUOKap/E);
THIEPTUPE03 BBI3BIBACT TAXUKAPAUIO, TPETICTaHHEe N GUOPHILISIIUIO IpeICepInii.

Xoa padoTbi: O0e3ABIKEHHYIO JIATYIIKY MOATOTABINBAIOT AT KapAuorpaduu
(cM. paboty 1). 3amuCHIBAIOT UCXOMHYIO KapIHOrpaMMy. 3aTeM HAHOCAT Ha Cepi-
Ile JSTYIIKA HECKONBKO Kamenb (U3HOJOIMYECKOrO pacTBOpa ¢ M30BITKOM HOHOB
KaJIBIHS, OTMEYAIOT IOy IeHHBIH 2 PeKT. AHATOTHIHBIM 00pa3oM (GPUKCHPYIOT I10-
CJIJICTBHUS NOCIIE0BATEIbHBIX BO3AEHCTBUII Ha CEpALIC PACTBOPOB C U3OLITKOM HO-
HOB KaJi¥s, aipeHaIiHa, HopajipeHanuHa. [leproauuecku ynaisoT pacTBOpHI, CKa-
IUTMBAIOIUECS B TPYAHOMN HOJIOCTH, U MEXAY BO3IACHCTBUSIMU CEPALIC IPOMBIBAIOT
(DU3HONOTHIECKUM PACTBOPOM.

Pexomennauun k opopmiieHuIo padorsl. ONumnTe U 3apUCyHTe U3MEHEHHUS
CepIeYHbIX COKPAICHUH NPU T'yMOpalIbHBIX BO3/eicTBUsAX. JlaliTe 0ObsicHEHHE Ha-
OJIIOACMBIM SIBIICHUSIM.

Padora S. PeduiekTopHbIC BIUSIHUS HA cepale JATYIIKH

Iens padoTsl: HccaenoBaTh pedIeKTOPHEIC BIUSHIS HAa pabOoTy cepiia JIAryIl-
KU C PELeNITOPOB KOXKH M OPIOIIHOM MOJIOCTH.

OGopynoBanue U MaTepHaJbl: JATYIIKA, PHIUAXKOK OHIelbMaHa, KuMmorpad
(MM CaMOTUINYIIHIA PEerucTpaTop), cepduH, MpenapoBaibHblid HA00p, MapaguHO-
Bas BaHHOYKA, (PM3UOJIOTMUCCKUII pacTBOp, OylaBKM, MHUIETKH, (QHIBTPOBAJIbHAS
Oymara, 0,1% pactBop arponuna, 0,5% pacTBOp cepHON KHCIOTHI.
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BBIIENAIOT cobcmaennbie U conpsidicernble KapouanbHbie pegiekcol. Y cOOCTBEH-
HBIX KapAWalbHBIX pe(IeKCOB pelenTophl pacloiaraloTcs B Mpeieliax cepraed-
HO-COCYIUCTOH cuCTeMBI (0apoperenTopsl AyTH a0PTHl M CHHO-KAPOTHIHBIX 30H,
PELEeNTOPHI PACTSHKEHUS IPEACEPAUH U YCTHEB MOJNBIX BEH, PELEITOPHI JKeIy104-
koB cepaua, [lpuioxkenne 23). YV conpspkeHHBIX KapAHAIBHBIX pe(IeKkcoB (IKC-
TpakapAUaJbHBIX) PELENTOPEl PACIIONaraloTcs 3a MpeAesiaMi CepIedHO-COCYAH-
cToii cucteMsl (peduiexc JlaHnHU-AnHepa - OpaguKapaus IpU HaJdaBIMBaHUU Ha
m1a3Hble 10710KH, pediekc [onpia - Opanukapans Npy pasiapakeHHH PelenTopoB
OpIOLIMHEL).

Xon pa6orei: M3ydyeHue cepaedHbIx pediekCOB MPOBOIAT Ha Jenepedpupo-
BaHHOH JsrymIke. bepyT B JIeByI0 pyKy JISATYLIKY, BHIPE3al0T HOXHUILAMH KOXKHBIN
JIOCKYT HaJl 4YeperoM >KUBOTHOTO. [0 TOHKMMM KOCTSIMU depena BUIHBI KOHTYPBI
OOJIPIIMX MOJYIIApUH, C3aU OT HUX B BUJE JBYX TEMHBIX IISITEH - CPEIHUHA MO3T
(nByxonmue). YOaisioT BEpXHIOIO YENIOCTh Y JIATYIIKH Ha YPOBHE MEPEIHEro Kpast
cpenHero Mo3ra. Ha moBepXHOCTH cpe3a HaK/IapIBalOT BAaTHBIA TaMIIOH. [IpuKaisi-
BaIOT JIATYIIKY OyJaBKaMu K mapaduHOBO# BaHHOYKE 1 0OHaxaroT cepaue. [Toacun-
TBHIBAIOT YHCJIO CEPACUHBIX COKpaleHui 3a 1 MuH. 3aTeM QUIBTpOBaIbHYIO OyMmary,
CMOYEHHYIO COJISTHOM KHCIIOTOM, KIaXyT Ha KOXKY 3aHEH JIarku Hin >kuBota. CHOBa
MTOJICYMTHIBAIOT YUCIIO CEPACYHBIX COKPALICHUI.

ITocne cHATHS GUIBTPOBANBHONW Oymaru Koxy o0pa0aThiBarOT (Gpu3HONIOTHYE-
CKUM pacTBOpOM. M3BEKalOT KUIIEYHUK U JAIOT eMy HEMHOTO IOJCOXHYTh. [lox-
CUMTBHIBAIOT YHCIO CEPACYHBIX COKPAILCHUH, 3aT€M PE3KO YHOAPSIOT PYKOSITKOH
MUHIIETa 110 OOHAKEHHOMY KHIIEUHHUKY JATYyIIKUd. OTMEYatoT H3MEHEHHUS YaCTOTHI
CEepJIeUHBIX COKpAIICHUHN.

HaHocsaT Ha 0GHaXKeHHOE cep/ilie HECKOJIBKO Karlelb aTpOITMHA U CHOBA, IpeJBa-
PHUTENIFHO ITOACYUTAB YUCIIO COKPALICHUH cep/a 3a | MUH, IPOU3BOAAT MEXaHUYe-
CKO€ pa3/ipayKeHHe KUILICYHHKA.

Pexomennauuu k odopmieHuio padorhl. 3aHecuTe MOMyYeHHBIE JaHHBIE B
MIPOTOKOJI, OOBSCHHUTE UX. 3apUCYHTE CXEMBI PE(IICKTOPHBIX IYT BOCIPOHU3BEICH-
HBIX peduieKcoB. B uem mpuyrHa M3MEHEHHH CEPACYHON ACATEILHOCTH MPH JCH-
CTBHH pa3pakeHU Ha KoxKy? OOBSICHUTE MEXaHU3M KPAaTKOBPEMEHHON OCTaHOBKU
ceplIa NpH pasIpaKeHUH OPraHoB OPIOIIHON MOJIOCTH M OTCYTCTBHS TOPMO3HOTO
sddekTa mocse pa3pymeHns: CIUHHOTO MO3ra, TIPY HAHECEHHH aTpoliHa Ha 00Ha-
YKEHHOE CepALe JATYIIKH.
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Padora 6. UccienoBanne 3kcTpakapauaJabHbIX peduiekcos
YyeJI0BeKa

Ieab padoThI: UCCIEAOBATH SKCTpaKapAUaIbHbIEe pe(IEKCH YeTIOBEKa.
O0opynoBaHHe U MAaTepPHAJIBbI: CEKYHIOMED.

U3 sxcmpakapouanvheix pegirexcos uenoBeka HanOonee HW3BECTHBI IIa30-cep-
neunblii ([anmHu-Amnepa), cuHokapotunHbiii (I'epunra-Uepmaka), COISPHBII
(Toma-Py) pednexcel. Bece oHM BO3HHMKAIOT MPU pa3IpakeHHH COOTBETCTBYIOIINX
PpedIIeKCOreHHBIX 30H U BEIyT K CTUMYJISLIN BIHSHUIN 6/1y#c0aioujux Hepeos Ha Cepii-
e. LleHTpocTpeMHTeNIbHbIE MyTH PEeQUICKCOB JOCTUTAIOT S/IEP 3THX HEPBOB B IPO-
JIOJITOBATOM MO3Te, OTKY/Ia HA4MHAIOTCS IICHTPOOSIKHBIE ITYTH K CEPALLY.

Xon padotsl. Ihazocepoeunswiii (lanvurnu—Auinepa) pegpexc. Odcrnenyemplii CUIUT
Ha CTyJIe, pacciIaOUBIIUCh, B TedeHHE 5-6 MUH. [10ICUMTHIBAIOT Yy HCITBITYEMOTO HCXO/I-
HbI mynbce. Jlanee pacnonararoT yKa3aTelbHbIA U OOJIBIION Hanblibl OAHOH pyKu Ha
DJIa3HBIX S07I0KaX 00CIeTyeMOoro U HEpe3Ko, INIABHO HAJABIMBAIOT HA HUX B TEUCHHE
10-30 c. pyroii pykoii cunTaror myinsc B Tedenue 30 c.

MaxkcumainsHoe 3aMeJIeHHe ITyiibca BO3HUKaeT Ha 15-30-i1 cexynzae u amrcst 20-60
C M0CIIEe IPEKPALIEHNs NaBICHUs. Y 310POBBIX JIFONEH YUCIIO CEPIEUHBIX COKPAILEHHI
3amezyisiercs Ha 4-10 ya/muH (HopMasbHblid THI). [Ipu 3amednenuu nynvca 6omee yem
Ha 10 yn/muH (12-16 yn/MuH) peakiysi CAUTaeTCs YCUIICHHOH (TOBBIIICHHAS TTapaciM-
[IaTHYEeCKasi peaKTUBHOCTD). Eciu nyibe yuawaemes, roBopsT 00 N3BPAILEHHON peak-
LUH; TIPH OMCYMCmeul c081206 — 00 OTPHLIATEIbHOM PeaKIiH.

Leitnvui gecemamuensiii (cunoxkapomuonulit) peghiexc; npooa Yepmara. BrispiBaror
yepe3 8—10 MuH roce npeapIayIero, 10KAaBIIICh BOCCTAHOBIEHHS HCXOAHBIX 3Ha-
4yeHuit mynsca. OnpenersifoT MyabCcal|io B 00JIaCTH NEPEIHEH TpaHUIIbI BEpXHEH Tpe-
TH TPYIHO-KIIFOYNYHO-COCLIEBUIHON MBIIIIIBI (30HA IPOEKIMK COHHOM apTepuu B 00-
nactu ee Oudypkarmn). OCyIIECTBISIOT JIETKOE MMOCTOSHHOE HA/IaBIMBAHUE HA Hee B
teaerue 20-30 c. [pyroii pykoii cunTarotr myrsc 3a 30 ¢. 3aMeIeH e mynbca Ha 6-12 yi/
MUH XapaKTepHO JUIsl HOPMATIBHOH TapacHMIIaTHYECKOH PEAKLIUH; 3aMEIICHUE CBBIIIIE
12 yn/MUH CBHAETENBCTBYET O 3HAYUTEIILHOM MOBBIIICHIN TOHYCA Oy KIAIOIIIX He-
PBOB.

Conapnuuii pegpnexc. ObcnenyeMplii JeXUT Ha crivHe. [loce BoccTaHOBIIEHN ITyIbca
OCYILIECTBIISIIOT HEPE3KOEe NABICHHUE KYIAKOM B SIIMIAcTPajbHOM 30HE B 00JIaCTH COMl-
HEYHOI'O CIUIETEHUsI 00CIIeyeMOr0o 10 OLIYIIEHNUs TyIbCaluy OPIOIIHOM a0pTh B Te-
yenue 30c. pyroii pykoit mogcuntsiBaioT mynbe 3a 30 ¢. I3Menenus cepredHou nes-
TENBHOCTH OLICHUBAIOTCS KaK MPH IIa30CEPASIHOM peduiekce.

Joixamenvro-cepoeunstii peghnexc (npoba I'epunza). Ha BbicoTe NTyOOKOTO yCHIICHHO-
TO BJOXa MPOU3BOIUTCS MOCYET IyJIbca. Y 3I0POBOIO YEJIOBEKA B IAHHBIX YCIOBUAX
HaOIroaeTcst HeOOMbIIOE YPEKeHUE cepaieOreHni. 3ameryieHue myabca Ha 8-10 yu/
MUH U 0oJiee yKa3bIBaeT Ha MOBBIIIEHHE TOHYCA [apacUMIIaTHYECKOTO OT/IesIa BereTa-
TUBHOW HEPBHOM CHUCTEMBI, a 3aMEIJICHHE TTyJIbca MEHee YeM Ha 4 yJI/MUH — Ha TTOHU-
JKEHHE TOHYCa apacuMIIaTHYECKOTO OTAENA.

Pexomennauun k odpopmiiennio padorsl. [lonmydeHHbIe qaHHBIE 0GOPMUTE B
BHJIE TaOJIUIIEI.
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HcxomHbie 3HaUeHNS MyJbCa, | BennurHa n3MeHeHNS myITbca
Pedrexcrr YI/MUH B 1IpO0e, yI/MUH
Hopma Pezynbrar Hopma Pesynbrar
I'mazocepneynslii 60-70 -4,0--10,0
CHHOKapOTHIHBIH 60-70 -6,0--12,0
ConspHbIi 60-70 -3,0--8,0
JpixarensHo-cepaeunsiii | 60-70 -4,0 - -6,0

OObsicHUTE MPOUCXOKIICHNE U MEXAHU3MBI U3y4aeMbIX peduiekcoB. OLEHUTE CTENEHb
BBIPQKEHHOCTH PE(IIEKCOB B COOTBETCTBUH C ITPEICTABICHHBIMH HOPMATUBAMH, OPH-
SHTHUPYSICh Ha [IPUBEACHHYIO HIDKE HH(OPMALHIO.

Tpu 3ameonenuu nyivca B IpesieNax YKa3aHHBIX TPAHHI] PeIeKChI CIUTAIOT MOJIOKH-
TenabHbIMU. [Ipu Oonee BhIpaXKEHHOM 3aMeJUICHUH ITyJbCa B U3y4aeMBbIX pobax ped-
JICKCBHI CUMTAIOT MOJIOKUTENBHBIMU CO 3HAUUMENbHOU TTApACUMITATHYECKOI PEaKTHB-
HOCTBIO.

Tpu neuzmenennoli cepoeuroll OesmensHocniu PeQIeKchbl CAMTAIOT OTPULIATEIILHBIMH.
Ecnu sxe cTuMyssaims pedreKCOreHHbIX 30H BEAET K YYallEeHUIO ITylbca, pedieKehl
CUMTAOT U3BPAIICHHBIMHU, YTO MOXKET OBbITh NPH3HAKOM BBIPAKEHHON CHMIIATUKOTO-
HUYECKOW PEaKTUBHOCTH, ()YHKIMOHAJIBHBIX HApPYLICHUH PETYISIUU JIESTEIbHOCTH
cepua.

Crenaiite 3aKJIt04eHHE O BETETAaTUBHOI PEaKTUBHOCTH 00CIIEyeMOTO.

Padora 7. UccnenoBanne HelpOreHHOM peryisinuu
AeATeIbLHOCTH Cepaua ¢ MOMOUIBI0 MYJILCOKCHMeETpa
IJIOKC-01

Ieab padoThI: UCCIENOBATH HEHPOTCHHYIO PETYIIAILMIO AEATENBHOCTH CEPALA U
BETECTaTHBHBIN TOHYC YEIOBEKA B PA3INYHBIX yCIOBHUSIX.
OGopynoBanue u matepuaJbl: mynscokcumerp JIOKC-01.

IlynbcokcumeTp MO3BONSAET BECTU HENPEPHIBHOE M3MEPEHHE HACBIIICHHUS I'eMO-
mI00MHA apTepuaabHONH KPOBH KHUCIOPOIOM U YaCTOTHI CEpICYHBIX COKPAIICHHUI.
IIporpamma “ELOGRAPH” npenna3HadeHa 1 BBOJa M OTOOPaKeHHUS Ha SKpaHe
KOMITbIOTepa (PU3MOIOTHIECKHX MTOKa3aTeNel, MoTyJaeMbIX C TOMOIIBIO JTAHHOTO
npubopa.

Z[Harﬂocmqecxne TIIOKa3aTcin:

* CHM - 3HaueHue UHJEKCA aKTUBHOCTH CUMIIATUYECKOIO OTAENAa BEereTa-
TUBHOU HEPBHOH CHUCTEMBI;

» TIAP - 3HaueHHe MH/EKCAa aKTUBHOCTH IIapacHMIIATHYECKOrO OTAENa Be-
reTaTUBHOU HEPBHOI CUCTEMBI;

* KU - 3HaueHne KapAUOUHTEpBaa;

» IHb — 3Hauenue nnaekca HanpsixkeHus o P.M. baesckomy;

* SpO, — 3HaYeHHE HACKHILEHHS TeMOIIOOMHA apTepUalbHOH KPOBU KHC-
JIOpOIOM;

* Ne - HOMep KapAUOUHTEpBaIA.
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OreHKa UHICKCOB aKTHUBHOCTH CHMITATUYECKOTO U MTAPACUMITATHYESCKOTO OT/ICIIOB
BEreTaTUBHOMN HEPBHOW CUCTEMBI IPOU3BOJMTCS IO CIIEMYIOMICH ITKaie: MeHee 15
ell. — cinabast akTHBHOCTh; 16-30 e, — yMepeHHast akTHBHOCTS; 6osee 30 enl. — BbI-
COKasi aKTHBHOCTb.

MHB xapakrepusyeT cOCTOSHUE PETYISLUN pUTMa CepAlla U aJanTalluOHHBIX pe-
akuui opranusMa B 1iesioM. Baroronus onpenensiercs npu 3Hadsennu UHB menee
80, syronus — 80-160, cumnarukoronus — 6omnee 160 ex.

B anamu3se pa0OoThl cepala UCIONB3YETCS MeMmoOUKa 8apuUayuoHHOU Nylbcome-
mpuu, B OCHOBE KOTOPOH JIexaT CIeAyIOIIUe cramucmuieckue nokazamenu:

Mo — Moza pacrperesieHusl — 3HauyeHHe UTTEIbHOCTH KapauounTtepsana (KN),
Hanbollee 9acTo BCTpevarolieecs B BEIOOPKe (CeK);

AMo — ammuTyna Mozl pactpeaenenus — uncio KU ¢ Hanbonee gacto BcTpeya-
omeecs AMUTEeTbHOCTHIO (% K 00beMy BBIOOPKH);

AX — BapHaIMOHHBII pa3Max — pa3HOCTh MEXIY MAKCUMAIbHBIM U MHHAMAIIb-
HBIM 3HaYeHUsIMU JuTebHOCTH KU B BEIOOpKE (CEK).

3aKoH pacrpeneNneHns JIHTeNbHOCTeH 3aperucTpupoBanHbix KU onpenensiercs B
BHJIE CTYNEHYaTO! (QyHKIIMN — TUCTOrpaMMEL. [IocTpoeHne rucTorpaMMBI IIPOH3-
BOIMTCA ITyTeM copTHpoBKH BbIOOpkK KU mo ux amurensHocTH. s 3TOrO Bech
Jmara3oH qmurenbaoctel KM pa3ouBaercst Ha BpeMEeHHBIE IO/ IHAIa30HbI OJIHA-
xoBo#t BenmmuuHSL [To Mepe peructpanuu KU aBroMarideckn rpynmupyoTcs Mo
COOTBETCTBYIOIINM ITOAMAIIA30HaM ¢ IozicdeToM Konmdectsa KU B kaxkmoif rpym-
nie. [Ipn oToOpakeHNH rHCTOrpaMMBI Ha MOHHTOpPE KOMITBIOTEpA 0 TOPH30HTAITb-
HOH ocH OTKJIaabIBaeTcs uTenbHocTs KU, 10 BepTHKamIbHON — X KOTHIECTBO B
COOTBETCTBYIOIIEM IO ANATIA30HE.

BusyanbHbIil KOHTPOJIb THCTOIPAMMBI TTO3BOJIET OBICTPO ONPEASTUTH Mpeobia-
Jatollee BIMSHUE OJTHOTO M3 OT/ENIOB BEreTaTMBHOW HEPBHOW CHUCTEMBI B pery-
JSILMK pUTMa cepAala. IIpn CHMIIATHKOTOHWH TMCTOTPaMMa HUMEET Y3KOe OCHOBA-
Hue (Manas BennuuHa AX), 60mbIIyio BICOTY (pocT AMo), oTMedaeTcsl IIaBHOE
CHI)KEHHE BBICOTHI €€ 3JIEMEHTOB ¢ 00EMX CTOPOH OT 3HaueHus Mo. I'ncrorpamma
COCTOHUT YacTo M3 2-3-X 31eMeHTOoB. 1151 mpeobiagaromero BIUSHUS apacuMIIa-
THYECKOTO OT/IeJIa XapaKTEepHO: IIHUPOKOoe ocHoBaHME (Oonbinoe 3HaueHue AX),
Majnasi BBICOTa TUCTOTpaMMBbl (yMeHbIIeHne AMOo), OTCYyTCTBHE IIaBHOTO CHIDKE-
HHS BBICOTBI JICMEHTOB THCTOTPAMMBI CJI€Ba H clipaBa 0T Mo, HEpaBHOMEPHOCTb.

Xon padoTrel. DOTOANEKTPUIECKUI NaTYNK MYJTBCOKCHMETPa 3aKPEIUISIOT Ha
yKa3aTeJIbHOM Ialiblie JIEBOM PYKH MCIBITyeMOro. BxiroyaioT npubop B ceTb, BbI-
ouparot pexumM padbotsl npubdopa (Com). 3anyckatoT mporpammy “ELOGRAPH”.
3anuceiBaroT (usnonorndeckue nokaszarenu. Coxpaustor ¢aitn. [Ipoussogsr cra-
TUCTUYECKHUI aHAITU3 MMOJTYYSHHBIX JaHHBIX.

Pexomennannu k odgopmiennio padorsl. Ha ocHOBe MomyuyeHHBIX AAHHBIX
c/enaiite BBIBOJ O BET€TAaTUBHOM TOHYCE UCIIBITYeMoro. [IpoBequTe aHaJIOTHIHOE
UCCJIEIOBAaHKE B YCIOBUAX (PU3MYECKOM HATPY3KH, ICUX0-OMOIMOHAILHOTO HAMPsI-
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KCHUs, IPU 3aACPIKKE ObIXaHUA, TUIICPBCHTUIIALNNA U T.O. U cnenaﬁTe BBIBOJ O Xa-
PAKTEPE UBMCHCHU BETCTATUBHOI'O TOHYCA YCJIOBCKA B PA3JIMYHBIX YCIOBUAX.

AKTya.TILHOCTL TEMbI U KIIMHU4YE€CKO€ 3HAYCHUE

Paboma cepoya npu
cepoeunoii Hedocma-
mounocmu

Ecnu cepane 3HaYMTENBHO PACTAHYTO KPOBBIO BO BpEMs
JIMACTOJIbI, KaK 3TO MOXKET IPOU30UTU MPH CEPACUHON HENO-
CTaTOYHOCTH, TO OHO (DYHKIHMOHHPYET MeHee 3()(HEKTUBHO.
Pactanyromy cepaiy TpeOyercs Oomnbine SHepruu (u3-3a
OOJIBIIIEro HATSHKEHUSI CTEHOK) ISl BBIOpOCa TOTo e 00beMa
KPOBH 3a OJTHO COKpAILlEHHE, YeM HOPMAJIbHOMY HEpacTsHY-
TOMY CEpALLY.

Ocobennocmu zemo-
Ounamuxu npu degex-
me mevcnpedceponoil
nepezopooxku

To, 4TO JMaBIICHUE B JIEBOM TIPEACEPANH OOJBIIE AABICHUS B
MIPABOM IPEJICEPIUH, SBISIETCSI IPUUNHOM CIIE/YIOIIETO SIBIIE-
HUSL: Y JTIOJIEH C BPOXKICHHBIMH JIe(hEKTaAMU MEXKITPEICEPIHOM
MepPeropoiku, Koraa 00a MpencepAns COOOIIATCS IPYr C
JPYTOM Yepe3 He3apocliee OBaIbHOe OTBEPCTHE, COPOC KO-
BU OOBIYHO HAIPABJIEH U3 JICBOTO MPEICEP/IHSI B IPABOE.

Ponb cokpawienusn
npeocepouit ¢ Hanon-
HeHuu 4#ceny0ouKos
Kpo6b10

CoxkpallieHue npeicepauii He CyIeCTBEHHO /ISl HAITOJTHEHHS
JKEIyMOoYKOB. [1oNTBEpIKIArOT 3TO PHOPHILISINS PEACEPIUit
W TIOJHAs OJIOKa/ia MPOBEICHUS UMITYJIbCOB OT MPEICEPIHid
K xenynodkam. [Tpu Gubpmmisum npencepanii UX MbIIied-
HBIC BOJIOKHA COKPAINAIOTCS aCHHXPOHHO U MO3TOMY HE MO-
TYT MePEKAYNBATh KPOBb B XKeayqouku. [Ipu monHou Oiokane
MPOBEJICHUS MMITYJIbCOB OT MPEACEPIAHHA K KEIyJoYKaM Te
U JIpyrHe COKpaIIaloTCsi He3aBHCUMO IpyT oT apyra. OxHa-
KO JKEITyIOYKOBOEC HATOIHEHUE MPH 3THX JIBYX apUTMHUSAX HE
CTpajaer.

Tem He MeHee, TIPH ONIPEIENICHHBIX ITATOJOTHIECKUX COCTOSI-
HUSIX, Korga AB-oTBepcTHsi MOTYT OBITH BEIP2XKEHO CY>KCHBI
(cTeHo3), COKpamIeHue MPeICePIHi UTPACT B JKETYLOIKOBOM
HaITOJTHEHNH 3HAYUTENBHO 0OoJiee BaXKHYIO POJb, Y€M B HOP-
MaJIbHOM CepALe.

41



TEMA Ne2

Jononnumenshvie
monwl cepoya

B HOpME y B3pOCIBIX J0ZIEH NTPH ayCKYJIbTAl[MK CEPALA Yalle
BCETO BBHICITYIITMBAIOTCS TOIBKO MEPBBINA X BTOPOH TOHBI.

TpeTuii cepae4Hblii TOH HHOTA IPOCIYLIMBACTCA Y AETEH ¢
TOHKHMMM I'PYAHBIMU CTCHKaAMU WJIH Y HNALUCHTOB C HEAOCTA-
TOYHOCTBIO JIEBOTO kenygouka. OH COCTOUT M3 HECKOJIBKHX
KoJieOaHUi ¢ HU3KOW 4aCTOTOH M HHTEHCHUBHOCTBIO M JIydllle
BCETO CIIBIIIICH B 001acTH BepXylIKH cepara. Komedanwus Bo3-
HHUKAIOT B Ha4YaJIC AUACTOJIbI B PE3YJIbTAaTEC CHUKCHUSA paCTi-
JKMMOCTH CTEHOK MHOKapJa: Korjaa o0beM jKellyjouKa Ou4eHb
BCJIMK, U €I0 CTCHKHU PaCTAHYThI 10 TaKoMH CTCIICHH, YTO pac-
TSDKUMOCTB PE3KO yMeHbLIaeTcsi. [1osiBIieHne TPeThero cep-
JIEYHOTO TOHA B IEPETPY>KEHHOM CEpALE, KaK, HAIPUMeED, IIPH
3aCTOMHOM CepAeYHON HEAOCTATOUHOCTH SIBJISETCS, KaK Ipa-
BUJIO, IUIOXUM IIPOTrHOCTUYECKHUM ITPU3HAKOM.

YerBepThlii WK NpPEACEPAHBIH TOH COCTOUT U3 HECKOJIb-
KHX HM3KOYACTOTHBIX KoyeOaHmil. OH MHOTIA IPOCITyIINBa-
€TCsl Y 37I0pPOBBIX JitofeH. JJaHHBIA TOH MPOU3BOAUTCS ITYJIb-
canuel KpoBH U ITyJICOBBIMH KOJEOAHUSIMH CTEHOK Kamep,
BBI3BAHHBIMU COKPAILEHUSAMU NIPEICEPIUi.

Cepoeunvle wymot

PasnuuHble HapyleHus B paboTe KJIANaHHOTO ammapara co-
HNPOBOXKAAIOTCS IIyMaMHy. [IpUunHOM TIOSBICHHUS LITyMa SIBJISI-
I0TCsl BUOpALMHK, BBI3bIBaeMbIe TypOyJICHTHBIM TOKOM KPOBH
IpH ee MPOXOKAECHUU uepe3 cyxeHHoe oTBepcTue. IlosBie-
HHe 000HO 001aCTH Cy)KEHHSI MOXKET OBITh BBI3BAHO JIHO0
HETIOJIHBIM CMBIKAaHHEM CTBOPOK KJIAIIaHOB B PE3yJIbTaTe MX
OpPraHUYECKOTO MOpaXKeHUs (KJIarnaHHas HEJOCTaTOYHOCTb),
100 pa3BUTHEM CTCHO3a aTPHOBEHTPHKYJISIPHOTO OTBEPCTHS
WIH yCcThsl aopThl. Hanmpumep, npu nedexrax MUTPaIbHOTO
KJIallaHa YaCTHYHBIM OTTOK KPOBH BO BPEMSI CHCTOJBI 00-
patHoO B JIeBOE IpeAcepaAne NPUBOAUT K BOSHUKHOBEHUIO Xa-
pakTepHoro cucronuueckoro myma. Ilpu HemocrarouHocTH
a0pTaJIbHOTO KJIallaHa yacTh KPOBU BO BPEMs IMACTOJIbI BO3-
BpalllaeTcsl B CepALe, YTO IPUBOAUT K BOSHUKHOBEHMIO JUa-
cTonu4eckoro uryma. CTeHO3 yCThbsl QOPThI CONMPOBOXKIAETCS
HOSBJICHUEM CHCTOJIMYECKOTO IIyMa, MOSBIISIOLIErocs B Iie-
PHOJ M3rHAHUS KPOBH.
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Ilpuuunwi denepea-
yuu cepoya

Cepaie moaBepraeTcss YaCTUYHOM WM MOJTHOW JeHepBaIllU
NpU Pa3IMYHBIX KIMHUYECKUX curyarusx: (1) mpu TpaHc-
TUIAHTAlUH, KOTZa TPAHCIIAHTUPYEMOE CEpIlle MOIHOCTHIO
mumaercs cBazed ¢ IIHC, xoTs BHyTpeHHHE MOCTIaHIIU-
OHapHbIe HEpPBHHIE BOJOKHA MapacHMIIATHYECKOro OTAEeNa
BEreTaTUBHOM HEPBHOM CHCTEMBI MPONODKAIOT (YHKIIHO-
HUpOBaTh; (2) KOrga aHTArOHMCTHI M-XOJIHMHOPELENTOPOB
(aTponvH) OJOKHPYIOT BIHMSHHE ONyXIAaloIIero Hepsa, a
[-agpeHoOIOKaTOpPB! (IMPOMPAHOIION) HCKIIOYAIOT BIHSHUE
CHUMIIaTHYECKUX HEPBOB Ha cepAle; (3) Koraa HeKOTOphIe Jie-
KapCTBEHHBIE MpenapaThl (HapHUMep, PE3epIrH) HCTOMAIOT
3arac HOpaJpeHalrHa B CepAeYHON MBIIIIE U, TAKUM 00pa-
30M, OTPaHUYUBAIOT MITH MOJHOCTBIO YCTPAHSIOT BIMSHHUE HA
cepAle CUMIIAaTHYeCKOH HEPBHOM CHUCTEMBI; (4) MpU XpOHH-
YeCKOW 3aCTOMHOM CEepIeYHOM HETOCTAaTOYHOCTH, KOT/Ia 3ama-
CBI HOpPAJPEHAIIHA B CEPEYHON MBIIIIE YaCTO 3HAYUTEIHEHO
CHIKEHBI, U PETYIAIMS CEePASUHON NEeATETbHOCTH CO CTOPO-
HBI CHMIIATHYECKOM HEPBHOW CHCTEMBI ocalieHa.

Aoanmayusa oenepeu-
Pposannozo cepoya

OKCIIepUMEHTHI, TPOBOIMMBIE Ha IEHEPBHPOBAHHBIX CEpPA-
I[ax, MOKa3bIBAIOT, YTO ITOT OPraH 3aMeYaTelbHO aJalTH-
pyercst pu crpecce. Hampumep, >ku3HeHHbIe (YHKIUH Y
0Op3BIX cOo0aK C IMOJTHOCTBIO JICHEPBHPBOAHHBIM CEPALIEM,
UX CIIOCOOHOCTH aJanTHUpPOBaThCs K (U3MUYECKOH Harpyske
OCTaBAJMCh MOYTH B TaKOM )K€ XOPOIIEM COCTOSHUH, YTO U
y cobak ¢ HeHapylIeHHOW WHHepBaluel cepaua. B ocHose
aJanTanuy Ccepana, JMIIEHHOTO WHHEepBAllWM, JIeKaT, BO-
NEePBBIX, COOCTBEHHBIE (BHYTPUCEPIACUHBIE) MEXaHH3MBI
PETyJISIIUK  ISSITeIbHOCTH MHOKapiaa. Bo-BTophIX, 3TOMYy
Hpoleccy, HECOMHEHHO, CIIOCOOCTBYIOT KaTeXOJaMUHEBL, Ha-
XOZsIIrecs B KPOBEHOCHOM pycie: eciy Oop3bIM cobakaM ¢
JICHEpBHPOBAHHBIM CEPJIIIEM BBOIHUTH IIpenaparbl — aHTaro-
HUCTBI -apeHOPEeNTOPOB, UX CHOCOOHOCTh K OBICTPOMY
0ery 3HaYNUTENbHO YXYAIaeTCs.

Bausanue namonozuu
WUMOGUOHOU Jicene3bl
Ha 0esstmenbHOCHb
cepouya

Y nmanueHToB ¢ HEOCTATOUYHOH (PYHKIMEH IUTOBUIHOM JKe-
Te3bl (THIIOTUPE03) CepieuHast AeATeIbHOCTD BSIasl.

OO0parHoe siBIeHHE HAOMIONAeTCs y MAlMEHTOB C TUIEPaK-
THUBHOCTBIO IUTOBUAHOM KeJIe3bl (THnepTupeos). [ Takux
MALMEHTOB XapaKTEepHO HAIWYUE TaXHUKapIHH, BBICOKOTO
CEpAEYHOr0 BHIOpOCA, TpemeTaHus NpeAcepauid U apuTMHUIA.
[IpyurHa — yBenMYEHUE BIMSHUS CUMIATUYECKOM HEPBHOM
CHCTEMBI Ha cep/ilie, BO3HUKAOIIee MOJ JeHCTBHEM THPEOU -
HBIX TOPMOHOB, W/MJIY NOBBILIEHUE YyBCTBUTEILHOCTH CaMO-
TO MHOKapJa K TakoMy BiusiHMIO. MccnenoBaHus mokasaim,
YTO TOPMOHBI ITUTOBHUJHON XKeNe3bl yBEINYUBAIOT IIIOTHOCTD
[B-anpeHopenenTopoB B TKAHAX CEpALa.
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Bnuanue ¢pakmopos
conpsadiceHus Ha paoo-
my cepouya

CepiedHblii BEIOPOC SBISIETCS BAXKHBIM IAPAMETPOM CHCTEM-
HOW TeMOJMHAMUKH, OTpakaroIuM paboTy cepaua. OH pac-
CUMTBHIBACTCS KaK MPOM3BEICHHE YaCTOThI CEPICYHBIX COKPa-
IIEHUH M CUCTOIIMYECKOTO 00beMa.

OpHako MOMUMO YaCTOThI CEPICYHBIX COKPALICHUH U BeNU-
YHHBI CHCTOJIMYECKOro oObeMa (cepaeuHbie GaKToOpbl) Ha
BEIIMYKMHY CEp/ICYHOr0 BBIOPOCA BIMSIOT T.H. NpEAHArpy3ka
U nocrtHarpys3ka. IlpenHarpy3koil sBisieTcs pacTsArMBaHHE
MBIIIEYHBIX BOJIOKOH JKEJIyJ0YKOB KPOBBIO BO BpeMs UX Ha-
nonHeHus. [locTHarpy3koi siBisieTcs 1aBlIeHHE B a0pTe, Mpe-
0[10J1€Basi KOTOPOE, JIEBBIN JKEITyI0UCK BHITAIKUBAET KPOBb.

ITpu >TOM mpexHarpy3ka M MOCTHArpy3Ka, ¢ OJHOH CTOpPO-
HBI, SBIIIOTCS (DaKTOpaMH, ONpPEACIISIONIMMH CepAeYHbIN
BEIOpoc. C Ipyroii CTOPOHBI, MpeAHarpy3ka U MOCTHArpy3Ka
CaMH OIPEEIISIIOTCSl CepPIeYHBIM BBIOPOCOM. Tak Kak 3TH
(aKTOPBI MPEACTABIISAIOT CO00H conpshkeHne paboThI cepana
1 KPOBEHOCHBIX COCYZIOB, HX Ha3bIBAIOT (haKTOpaMHu compsi-
JKeHHsI.

3asucumocms cep-
0eunozo evlopoca om
uacmomaol cepoeyHbIX
COKpauwjenui

3aBHCHUMOCTD CEPISYHOTO BBHIOPOCA OT YAaCTOTHI ceplaed-
HBIX COKpalleHW# HOcUT BHJ mepeBepHyTor U-00pa3Hoid
KpuBOH. [Ipn yBemMYEeHNHM YaCTOTBHI CEPIACYHBIX CHCTOIH-
9eCKMi 00bEM YMEHBIIAeTCS KaK CIIEICTBHE YMEHBIICHHE
BPEMEHH HAIlONHEHUS JKelTymodkoB. OmHaKo BHaJale IpH
He3HAYHTeIBLHOM POCTE YacTOTHI CEPAECYHBIX COKpAIICHHH
Cep/IeUHBIH BBIOPOC PACTET, HECMOTpPS Ha YMEHBIIECHHE CH-
CTOIMYIECKOTO 00BhEMa, MOCKONIBKY MOBBIIIEHHE YaCTOTHI CO-
KPAIIEHHUH TPEBBIIIACT CHIKEHHE CHCTOINYECKOTO 00bema.
[Tpu ymepeHHOM MOBBIIEHUH YaCTOTHI CEPAECTHBIX COKpAIIE-
HUH Cep/IeIHBIN BHIOPOC MPAKTHIECKH HE MEHIETCS, TaK KakK
POCT 9aCTOTHI CEPAEYHBIX COKpAIICHHH MPUMEPHO COOTBET-
CTBYeT NAJCHHIO CHCTOIMYIEeCKOro oObema. IIpy odeHb BbI-
COKOIi 9acTOTe CepACYHBIX COKpPAIIEHUI CEPACIHBIN BBIOPOC
YMEHBIIAETCS, TOCKOIBKY MEPHOJ] HAIIOTHEHNS JKETyTOIKOB
CHIDKAETCSl HACTOJIBKO, YTO POCT YAaCTOTHI COKpANICHHH HE
KOMITCHCHPYET IaICHHAE CHCTOIMYECKOr0 00beMa.
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Ilamogpusuonozuue-
cKue nocneocmeus
Opaou- u maxuxapouu

OmnucaHHasi BBIIE XapaKTepHas 3aBUCHMOCTh CEpPASYHOTO
BBIOpOCA OT YaCTOTHI CEPACUHBIX COKPALICHUH OOBSICHIET He-
00XOANMOCTb B HEOTJIO)KHOM JICYEHHH TAIIMEHTOB CO CIIMII-
KOM HH3KOM WJIM CJIMIIKOM BBICOKOW YacTOTOM CEpACYHBIX
COKPALICHUH.

BeipaxkeHHas1 GpagMKapANsi MOXET Pa3BUThCS B pe3yJbTaTe
O4YC€Hb MEIJICHHOI'O CMHYCOBOI'O pUTMa Yy IAllMCHTOB C CHUH-
JPOMOM CJIab0CTH CHHYCOBOTO y3J1a WM B PE3ylbTare Me[-
JICHHOTO COOCTBEHHOTO JKEIyI0YKOBOTO PUTMA y IAI[MEHTOB
C MOJIHOM aTPHOBEHTPUKYISIPHOI-011okanoii. [Ipu nmrobom Ha-
PYILICHUH PUTMa CIIOCOOHOCTH JKEIYIOYKOB HAIOJHATHCS BO
BpEMs YBEJIMYUBLICHCS TUACTOJIBI OTpaHUYMBACTCS (4acTo 3a
CYeT HedJacTU4YHoro nepukapna). CriemoBareiabHO, cepied-
HbBI BBIOPOC OOBIYHO CYIIECTBEHHO YMEHbBIIAETCs, TaK KaK
OYCHb HM3Kasl 4aCTOTAa CEPACUYHBIX COKpAICHUH HE KOMIICH-
CHPYETCsI AOCTATOYHO OOJBIINM CHCTOIMYECKUM OOBEMOM.
Kak ciiecTBue, 3TH HapyIICHUs] pUTMA YacTo TPeOyIoT ycTa-
HOBKH UCKYCCTBEHHOI'O BOAUTEIIA pUTMa (Kap):lHOCTl/IMy.]'U[TO-
pa).

CuIIKoM BBICOKasl 4acTOTa CEPICYHBIX COKpAIICHHH, Ha-
NpUMep, Y IAIMEeHTOB C JKeIYJOYKOBOH MapOKCH3MalIbHON
TaXHKapaueH, Takke TpeOyeT CPOYHOro JEUSHHMs, TaK Kak
CepJIeYHBIN BEIOPOC y TAKUX IAI[HIEHTOB MOXKET OBITH ONaCHO
MaJIeHbKHM. BpeMst HanoTHeHY s JKeTyI0IKOB B TAHHOH CUTY-
aIlMy IPY OYEHb BBICOKOH YacTOTE CEPAEYHBIX COKpalIeHHH
TaK CHJIBHO COKpAIIEHO, YTO 00beM HAIIOJTHEHHS JKETyI0IKOB
W, CIIEIOBATEIIHHO, CHCTOIMYECKUIT 00BEM UpE3BBIYAHO MaJT.
3aMeIeHIe YacTOThI CepeOneH I 10 HOPMAJILHOTO PHTMA
OOBIYHO MOXKHO JTOOWTHCS MEANKAMEHTO3HO, HO B CIIyYasiX,
TpeOyIOIEero HEOTIIOXKHOTO JISYEHHs, MOXKET MOTpeGOBaTh-
Csl TIOJlada CHIJIBHOTO SJIEKTPHYECKOTO TOKA 4Yepe3 TPyAHYIO
KJIIETKY WJI HaIpsIMYyIO K CEepALy Yepe3 NMMIDIaHTUPOBAaHHOE
YCTPOMCTBO.

Bonpocsl 111 cCaMOKOHTPOJIS

Jaiime onpedenenus cnedyiouum nOHAMUAM:

Cucrona
Jwnacroma

NNk WD~

a3kl CepIeYHOro NUKIA (IEPSUUCITUTB)

Iepronp! 1 (ha3bl CUCTONBI KEIYAOUKOB (TIEPEUUCINTD)
Tepuonsl u (ha3bl UACTOIBI KETYAOUKOB (TIEPEUUCITUTS )
donHokapauorpadus

Oxokapauorpadus
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8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

VYnapHsiii 00beM

Cepaeunslii BEIOpoc

Taxukapaus

Bpanguxapaus

MuHYTHBINH 00bEM KPOBH

XpoHOTponHbLH 3hdeKT

WuoTtponHslii 3pdexrt

Barmotponuslii s3ddext

JpomotpornHbiii 3hderT

3akoH Opanka-CrapiuHra

[IpoToamacronmaeckuii mepuosa

Ocraro4Hblil 00beM KPOBU

ToHsI cepana (onpeneneHne MOHATHS, TIPOUCXOXKICHHE)

Ayckynbranus

KapauanbHbie pedrekchbl

CoOcTBeHHBIE KapAuaibHbIe peduekch (peduiekcoreHHble 30HbI, 3 PEKTHI)
ComnpsikeHHbIe KapauanbHble peduiekchl (pedekcoreHHbIe 30HbI, 3Q(eKTh)
BereraruBHsIi TOHYC

BereratuBHast peaKTHBHOCTD

Cumyayuonnsle 3a0a4u u KOHMPOIbHbBIE 6ONPOCHL:

L.

10.

11.
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Uto moHMMAIOT 1o BHYTpHCEepAeIHON reMmonnHamMukoii? KakoBo HopMabHOE
JIBIDKCHHUE KPOBH B Kamepax cepana?

KakoBa ponb kamep cep/ua (npencepani, )KelyI0uKoB) B OCYIIECTBICHHH €ro
HarHeTareabHol GyHKuuu?

B uewm 3akmrouaercst posp kiananHoro anmnapara cepana? Kaxyro pons urparor
COCOYKOBbIE MBI B pab0oTe KIIallaHHOIO anmnapara?

W3 xakux (a3 coCTOUT cepaeyHbIi IuKn?

Onummre, Kak MEHSeTCs JAaBJICHUE B XKEITyJ04Kax ceplia BO BpeMs Kapauo-
mkiaa. B xakyro ¢asy cepieqHoro 1ukia AaBICHUE B XKENTyHL0UKaX JOCTUTaeT
MaKCUMAaJIbHBIX 3HaYE€HUH?

ITpu xaxoM 3Ha4E€HUH JABIEHUS B JIEBOM XKEJIyN0YKE KPOBb HAUUHACT BHIXOJUTh
B aopTy?

Kaxkoii 00beM KpoBU HaXOIUTCS B JIEBOM HKEJIyN0UKE HEMOCPEICTBEHHO MEpeN
COKpaIlleHHEM JIEBOTO Tpejcepans’?

Kaxkoii 00beM KpoBU JOIOJIHUTENLHO IOCTYNAET B JIEBbIH KEITyA04eK MIPU CO-
KpallleHUH JIEBOTO Tpencepaus’?

B kaxyro a3y cepedHOro IUKIa IPONCXOIHUT 3aKPBHITHE aTPHOBEHTPUKYIAP-
HBIX KJ1anaHoB? YTo sBAsSETCA NPUYMHON MX 3aKPbITHA?

B kakyo a3y cepneqHOro IHKIa MPOUCXOIUT 3aKPhITHE MOTYTYHHBIX Kilama-
HOB? UTO SIBISIETCSI IPUUUHON MX 3aKPBITUSA?

B kakyro ¢azy cepmedHoro nukiia IpOUCXOIUT OTKPHITHE aTPHOBEHTPHKYJISP-
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12.

13.
14.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

HBIX KJamanoB? YTo SBIsieTcs MPUYNHON UX OTKPBITHS?

B kaky1o ¢a3y cepaedHoro nukIia IpOUCXOAUT OTKPHITHE NONYIyHHBIX Kilana-
HOB? YUTO sABISIETCA MPUUUHON UX OTKPBITHS?

Uro Takoe ToHbI cepana? KakoB MexaHU3M UX MOSBICHU?

B kakyro (a3zy kapauonukiia BOZHUKaeT HepBblid TOH cepana? B kakyro dazy
KapAMOIMKIIa BO3ZHUKAET BTOPOH TOH cepama’?

Kak MeHsieTcst 1aBieHHe B JICBOM JKENIYZOUKE B MPOMEKYTOK BPEMEHH MEXIY
TMIOSIBJICHEM TIEPBOTO M BTOPOTO TOHA cepaa’?

Kakoli 00beM KpOBH BBIXOAMT U3 JIEBOTO KEIYJ04YKa B A0PTY K TOMY MOMEHTY,
KOTZIa BO3HUKAET BTOPOH TOH cepaua?

Kaxkas (a3za cepiedHoro ukia Handojee YKOpauuBaeTCs P YBEINICHHUH Ya-
CTOTBI CEPICYHBIX COKPAIEHHUI?

Yto Takoe OCTaTOuHbIH 00beM KpoBH? Kak 3aBHCHT ero BeTHMYHHA OT YaCTOTHI
CepICYHBIX COKpALICHUN?

Kakum (azam cepieyHOro COOTBETCTBYIOT H300paXKeHUs, IPEICTaBICHHbIE Ha
puc. 2.6?

Kakotii 13 ToHOB cep/ia Haunbosee rpomkuit? [Touemy?

Uro Takoe KapauajibHble IIyMbl? KakoB BO3MOXKHBIH MEXaHU3M UX MOSIBICHUS?

A. B.
Puc. 2.6. CxemaTuueckoe H300paszeHne kaMmep cepauna B pasubie ¢a3bl cepAevyHOro

HHUKJIA. CTpeJ’IKaMI/I YKa3aHO HaIllpaBJIC€HUE TOKa KPOBU.

HaiiTe ompeneneHre MOHATHIO “‘CHCTOMMYECKUH IIyM™~ U MpHUBEIUTE IpUMEp
BO3MO)KHOMW €T0 IPUYHHBI.

[aiite onpeneneHne MOHATHIO “AMACTONIMYECKUN LIyM~ M PUBEIUTE PUMED
BO3MO)KHOW €Tr0 IPUYHHBI.

VY 4enoBeka HENOCTATOYHOCTh MUTPAJIBLHOTO KianaHa. Kakue HapyuieHus re-
MOAVWHAMUKH Pa3BUBAIOTCS ITPU JaHHOM 1opoke? Kak H3MeHUTCs co BpeMeHeM
TouuHa kamep cepana’? Kakue naronornyeckue 3ByKOBbI€ SIBJICHUS MOTYT I10-
SIBUTBCS TIPH TaHHOM TTOPOKe?

VY uenoBeka CTEHO3 (CY)KE€HHE) JIEBOTO aTPUO-BEHTPUKYJSIPHOTO OTBEPCTUSL.
Kaxkue napymenns reMoquHaMIKH pa3BUBAOTCS Mpy faHHOM nopoke? Kak u3-
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26.

27.

28.

29.
30.

31.

32.

33.

34.
35.

36.

37.

38.

39.
40.

41.

42.
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MEHHUTCS CO BpeMEHeM ToNIIMHa KaMep cepaua? Kakue maromormyeckue 3By-
KOBBI€ SIBJICHUS] MOTYT HOSIBUTHCS TIPU TAHHOM MOPOKe?

V 4enoBeka HEOCTAaTOYHOCTH KJammaHa aopThl. Kakue HapylIeHust TeMoJuHa-
MHUKHU pa3BUBAIOTCS NPU TaHHOM Iopoke? Kak n3MeHHuTcs co BpeMeHeM Toll-
muHa kamep cepauna? Kakue matonorndeckue 3ByKOBBIE SIBIEHHS MOTYT IIO-
SIBUTHCS TIPH JJAHHOM TTOpOKe?

YV 4yenoBeka CTEHO3 yCThs aopThl. Kakue HapylleHUs TeMOJMHAMUKU Pa3BU-
BAIOTCS MPH JaHHOM mopoke? Kak M3MEHUTCS CO BpeMEHEM TOJIIHHA KaMep
cepnua? Kakue maromorudeckue 3BYKOBBIE SIBICHHMS MOTYT IOSIBUTHCS IMPH
JTAHHOM TIOpOKe?

Moxkno nu ¢ nomomsio DKI' o0HapykuTh Ki1anaHHbIA nedekt? OObsicHuTE
Bamr orser.

Kaknmu nokasarensiMu MOXXHO OLIEHUTh paboty cepaua’?

JaiiTe onpeneneHue NOHATHIM «IIPEAHATPY3Ka» U «HocTHArpy3Kka». OObsCHU-
Te, KaK 3TH JBa (aKTopa BIUAIOT Ha paboTy cepaua?

Kaknm 00pa3oM BeHO3HBIH BO3BpAT KPOBH K CEPJIILY BIUSET HA CEP/ICUHBIN BbI-
6poc? KakoB MexaHU3M JTaHHOM B3aUMOCBSI3H?

Kakwue BnustHUS OKa3bIBAIOT cUMITaTHUecKHe HepBbl Ha cepane? Kaknmu mexa-
HU3MaMH 00YyCIIOBIICHO UX JIeHcTBHE?

Kakue BIUsHUS OKa3bIBAlOT apacUMIaTHYECKHEe HEpBBI Ha cepaue? Kakumu
MeXaHU3MaMH 00yCIIOBIICHO UX JieHcTBHE?

Uro Takoe coOCTBEeHHbIE KapAuaibHbIe pediexch?

B kakux o0nactax pacronararorcsi peiekcoreHHbIe 30HbI COOCTBEHHBIX Kap-
JaIbHBIX peduiekcoB?

Kak n3menurcs QyHkius cepaua mpy akTHBAIMK apTepHalbHBIX Oapoperen-
TOpOB?

Kak m3MeHuTcs (PyHKIMS Ceplia INpH aKTHBAIMU PELIENTOPOB PACTSHKEHUS
npencepauii?

Hazosute HOHBbI, UBMCHCHNUEC KOHIICHTPAlUN KOTOPBIX BO BHEKJIETOYHOM cpene
NPUBEIET K N3MEHEHUIO YacTOTHI W/HJIH CHJIBI CepIeUHbIX cokpamenuii. Kakoe
BJIMSIHUE OKa3bIBAIOT STH MOHBI Ha paboTy cepaua?

KakoBa posib HOHOB KaJibIlHs B paboTe MHOKapza?

[Tpu uHTEeHCHBHON (PU3MYECKON IEATENTFHOCTH YacTOTa CEpACUHBIX COKpalle-
HUH 3HaYNTEIbHO yBenuuuBaeTca. OHaKo MUHYTHBIH 00beM KpOBHU IIPH 3TOM
MOXeT yMeHbIIaTbcst. OOBSICHUTE ATOT pe3yibTar.

JIBoe 1oHOIIeH y4acTBOBaIM B Oere Ha [UIMHHYIO AUCTaHINI0. Cep/ievHbIN BbI-
O6poc y 00oux yBenuumiics ¢ 5 1o 15 n/MuH, OTHAKO, YaCTOTa CEPACYHBIX CO-
KpalleHuid y nepBoro Bozpocina ¢ 60 1o 120 yn/muH, a y Broporo ¢ 70 no 180
yn/muH. Kakoif n3 roHOmIEH Ooree TpeHnpoBaH 1 nodemy? Kakoit pexxum pado-
TBI CepALa SABISAETCs Ooyiee ONTUMAIBHBIM U OUeMy?

B skcnepuMenTe y cobaku BHadale mepepes3ain OMyKIalolni, a 3aTeM CAM-
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43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

nmaruueckuid HepBbl. Kak mpu 5ToM OyaeT M3MEHSThCS 9acTOTa CEPASIHBIX CO-
KpawieHui?

VY marueHTa NpUCTYN MapOKCU3MAaJIbHON TaXUKapAUH (BHE3aITHOE PE3KOe yBe-
JIMYEHUE YacTOTHI CEPJEUHBIX COoKpalieHuii). Kak MoxHO OBICTpO OKa3arh IO-
MOIIb MalUeHTy (MOHU3UTh YAaCTOTY CEpIEUHbIX COKpAILICHUI), He UMes MOJ
pyKoil HEOOXOIUMBIX METUKAMEHTOB?

C kako# 1eJbIo Nepe onepainuneii Ha opraHax OprOLIHOM MOJIOCTH TIPH 00LIEeM
00e300/TMBaHNH XHPYPTH B COCTAB MPEMEUKAIIMOHHBIX CPENICTB BBOMSAT aTPO-
nuH?

Ompenenute ynapHblii 00beM CepIla, e U3BECTHO, YTO MUHYTHBIH 00beM
paseH 8 1, a paccrossHue R-R na KT - 0,6 c.

V namnuenTa KOHEYHBIH IHACTONMYECKN 00beM cocTaBisgeT 140 M1, KOHEUHBIH
cucronuueckuit 00beM 70 MiI, 4acTOTa CEpAEUHBIX COKpallleHuil 75 ynapoB B
MuHyTy. KakoBa Benn4rHa yIapHOTO 00beMa, CEpPCYHOro BIOpoca 1 hpakiuu
W3THAaHUSA?

Kakast cymecTByeT B3auMOCBSI3b MEXIY YAAPHBIM 00BEMOM M KOHEYHBIM JIHa-
cronudyeckuM oobeMoMm? Kakos ¢usnonorundeckuil MexaHusM JaHHOI 3aBUCH-
MocTu?

Kax m3MeHHTCS yoapHBI 00beM cepalia U JUINTENBHOCTD (ha3bl MEJICHHOTO
HaIlOJIHEHHSI KPOBBIO XKEITYNOYKOB, €CIIM HacTOTa CepALeOHMeHIH YBEIUIUTCS
B 1,5 paza?

Kak n3MeHuTCs 4acToTa COKpaleHui cepaua co0aKky, eciu JUIINTh ero 9KC-
TpakapAHaIbHON HHHEpBALUH?

Kak u3MeHuTcs uyactoTa cepAleOMEHMH, €Clu NMPOU3BECTH HOBOKAaHHOBYIO
610Ka1y 000uX Omysxaaronux HepBoB Ha 1iee? [Touemy?

Boxkcepy Ha puHre HaHECEH yaap B 00JacTh CONMHEYHOTO CIUIETeHU. I3MeHUT-
Cs1 JIA TIPHU ATOM YacTOTa CepAeuHbIX cokpamenuii? [louemy?

Ipu 3aroToBKe KPOBU Ha CTAHIUSX HEPEIUBAHMS C LEJBIO MPETOTBPAIICHUST
CBEPTHIBAHHUS KPOBH B M30BITKE JOOABIISIOT KOHCEPBAHT, CBA3BIBAIOLINN HOHBI
Kanpius. [Ipy MacCHBHBIX TEPEIMBAHUIX TAKOH KPOBU OTMEYaeTCs Hapylle-
HUE cepledHoi aearenpHocTd. C yeM 3To cBsizaHo? YTo MOXKHO MpeAnpUHSITH
C LIEJIBIO MIPEOTBPAILEHUS TOAOOHBIX U3MEHEHUN?

ITpu omepanusax Ha opraHax IIeH BO3ZMOXKHO CiIydaiiHOe pazapakeHue Oryxaa-
romtero Hepsa. Kak 31o orpasutcs Ha pabore cepaua? Kak MoxHO G110KUpOBaTh
JeiicTBUE Oy IIAIOIIEro HepBa Ha cepaie?

Y HOBOPOXIEHHBIX JETeH YacTOTa CepleYHBIX COKpalleHui nocruraer 140-
150 B MMHYTY, TOra Kak y B3pocibiXx oHa coctasiser 60-80 B munyty. M3-
BECTHO, YTO YeM CTapiIe pedeHOK, TeM Ooliee 3HAYNTENFHOE YUallleHue PUTMa
CEepIIeUHbIX COKpALIEHUH HACTyNaeT Mocje BBeAeHNUs aTponuHa. YeM o0ycioB-
JieHo aeiictBre atponrHa? KakuMu 0cOOEHHOCTSIMHE PETYISIIHN CEepASYHOI Jie-
ATENILHOCTH 00yCIIOBJIeHa Ooiee BRICOKAs YacTOTa cepaieOneHnui y ieTe u ee
YMEHbIICHUE TI0 Mepe B3POCICHUS Opranu3ma’?
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Tema Ne3

OcHoBHbIE 3aKOHBI FeMOIMHAMUKH. DYHKIIMOHAIBHAS
Knaccugukamus cocynon. Ilokasarenm cucreMHoi
reMoauHaAMUKH. CrcTeMHOe apTepuaibHOe JaBjieHne KaK
OCHOBHO¥ OKAa3aTejib CACTEMHOI reMOAMHAMUKM: (DAKTOPbI,
omnpeJesonye ero BeJMInHy, Cioco0Obl U3MEPEHHSI.
IlenTpanbHOe BEHO3HOE JaBJieHUe U BEeHO3HbIi BO3BPAT.
ApTepuabHBII MyJIbC

BOl'IpOCbI AJI CaMOIIOATIrOTOBKH

I.

OO0mast xapakTeprcTHKa CUCTEMbI KpoBooOpareHus. PaxTopsl, odecreurBa-
IOIIME JBIDKEHIE KPOBH IO COCYAaM, HETIPEPHIBHOCT M OHOHAINPABICHHOCTh
KpPOBOTOKA.

JluneiiHast 1 00bEMHAsI CKOPOCTh KPOBOTOKA. VX BETMUMHBI B pa3HbIX OTAEIaX
cocynucroil cucrems! (Ilpunoxkenus 24-25).

OyHKUMOHaNBHAS KIacCU(pUKaIUs pa3IHyHbIX OTAEIOB COCYIUCTOTO pycia.
OCHOBHBIE MOKa3aTeNd CUCTEMHOM I'eMOJMHAMHKH: apTepUabHOE JaBJICHUE,
CepIeYHBIi BBIOPOC, 0011Iee epudepruiecKkoe CONMPOTHBICHHE COCYIOB, BEHO3-
HBIA BO3BpaT KPOBU K Ceplly, 00beM LUPKYIUPYIOLIeH KPOBHU, LIEHTPAIbHOE
BEHO3HOE JIaBJICHHE.

AptepuanbHOe JaBJICHUE KaK MHTETPaJIbHBIN IOKa3zaTedb (YHKIMOHAIEHOTO
COCTOSIHUSI CUCTEMBI KpoBooOpameHus. DakTopsl, ONpenessionye BeTnInHy
apTepUaIbHOTO JIaBJICHUS.

MeToB! H3MEPEHNUS BENUYNHBI apTEPHATBLHOTO JaBICHHS.

BennunHa KpoBSHOTO JaBieHUS B pa3IMYHbBIX OT/AENIAX COCYAUCTOrO pycia.
Putmuueckue koneOaHHs apTepHaIbHOTO JaBJICHHS. ApPTEpUANIbHBIA MYIIbC,
€ro OCHOBHbBIE XapaKTEPHUCTUKH, METOIUKH PETUCTPALIMU U OLIEHKH.
MexaHu3MBbl ABIKEHUS KPOBH IO BeHaM. BeHO3HBIN BO3BpaT KPOBU K CEPIIy
U LIEHTPAJIbHOE BEHO3HOE JlaBiieHue, Gpakropsl, ux onpeaesstomue (Ipuoxe-
Hue 28).

3aganue 1/ CAaMOCTOSITEIbHOIT paGoThI CTYIEHTOB

3apanue 1. Jlaiite QyHKIMOHANBHYIO XapaKTEPUCTUKY Pa3IMYHBIM OTJIENIaM COCY-
JIUCTOTO pycJa, 3all0JIHUB CIIEAYIOUTYI0 TaOIuIy:
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(DyHKHHOHa.HLHOE Ha3HaYeHHue coCyaoB

OT1es COCYIUCTOro pyciia

DyHKIMO- DyHKIIMO-
HaJIbHOE HaJTbHast
Ha3BaHUE poJIb

AopTa U KPYIIHBIC apTEPUU DJIACTUICCKOIo THUIla

ApTepHu MBIIIEYHOTO THIIA U APTEPHOIIBI

[pexanmIsipHbIe apTEPHOIIBI

ApTepuo-BeHO3HbIE aHACTOMO3bI

Kanmuisipel

BeHno3Hoe pycio

3aganue 2. OnumnTe BIUSHHAC HWKCTICPCUNCIICHHBIX (baKTOpOB Ha BCJIMYUHY BC-
HO3HOT'O BO3Bpara U LHEHTPAJbHOTO BEHO3HOTO AABJICHUS, 3AIIOJIHUB CIICAYIOUIYIO

Ta0IuUILy:
Bausinue psina pakTopoB Ha moKa3aTeJu reMOAMHAMUKH
. IlenTpansHOE BEHO3HOE
®daxrop BeHo3HbI BO3Bpar
JIaBICHHE
1 o0bemMa LUPKYIUPYIOLICH
kposu (OLIK)

I'paBuTanus: nepexon u3 Bep-
TUKAJIBHOTO MOJIOXKEHHSI B TOpU-
30HTAJILHOE

Pacmmpenue aprepuit = 1 npu-
TOK KPOBH B BEHO3HOE PyCIIO

CoxpallieHHe CKEJIETHOM MyCKY-
natypbl = 1 IPHUTOK KPOBH B
BEHO3HOE PyCIIO

Bnox (miy0okoe abIxaHue)
=> mpucackiBaolee JCHCTBIE
IpYIHON KJICTKH

Bbiox (popcupoBaHHbIN BbI-
JA0X) = CIABIMBAaHHME BEH W
YMEHBIICHUE UX PACTSDKUMOCTH

CHIKeHHne COKpaTUTENbHOM
(GyHKIUM MHOKapza

IIpakTuyeckue padoTbI

Patora 1. U3mepenne apTeprajibHOIO JaBJIEHHS Y YeJI0BeKa

no metony Koporkosa

Lle.m, paﬁOTbI: O3HAKOMUTHLCA C MeTO,I[HKOﬁ OmnpeacJICHUuA apTCpUaJIbHOrO AaB-

nenus no metony Kopotkosa.
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Oo6opynoBaHue u MaTepuajbl: churmomanomerp PuBa-Pouun (1u ToHOMETD),
(hoHEHJOCKOII, CITUPT, BaTa.

Benu4nHa KpOBSHOTO JABJICHHS SIBISCTCS ONHOW M3 Ba)XXHEHIINX MIACTHYECKHX
KOHCTAHT, XapaKTEepU3YIOIINX COCTOSIHHE BHYTpeHHeH cpensl opranmsma. Cy-
IIECTBYET JIBa CIOCO0a M3MEPEHHs JaBIICHHS: MaJbIaTOPHBIH, OCHOBAaHHbBIH Ha
HCYE3HOBEHUH U TIOSBIICHHHU ITyJbCa Ha OJHOM M3 KPYMHBIX apTepuil HIDKE Ha-
JIOKEHHO!N MarxkeTku (Meton PuBa-Pouum, obecrednBaeT ompeneseHne TONBKO
BEJIMYMHBI CHCTOINYECKOTO IABJICHHUS ), M ayCKYJIBTATUBHBII, OCHOBAaHHBIH Ha IPO-
CITYIIMBAaHUH U (PUKCHPOBAaHUH MOMEHTOB IOSIBJICHUS M MCUE3HOBEHUS 3BYKOBBIX
3¢ PeKToB Ha apTepuu HIbke MamxeTkn (Meton Koporkosa, [Ipunoxenue 27).

Xoa padoThl. McnbITyeMOro ycakuBaroT K CTOJIy Tak, 4TOOBI €T0 JieBas pyKa Jie-
’kasia Ha ctosie. Ha mieqo uenpiTyeMoro HakiabIBaloT MaHKETKy anmapara Pusa-
Pouun (ee HrKHUI Kpaii Ha 4-5 ¢M BBIIIE JOKTEBOH SIMKH), KOTOpas JOJKHA IpU-
JIeraTh JTOCTaTOYHO IUIOTHO, HO HE CXKMMAath Iuiedo. B obOmactu jokreBoro cruba
HAITYIbIBAIOT MyIbCUPYIOIIYIO IUICYEBYIO apTEPUI0 U K ATOMY MECTY HMPHUKJIAJbI-
BAIOT TOJIOBKY (pOHEHIOCKOMA (HCCIIENyeMbIii MOKET CKaTh PYKy B KyJaK, YTOOBI
00JIeTYUTh MPOIYNBIBAHUE ITYJILCA, HO B TEUCHHUE PETHCTPALUH €ro pykKa JOJKHA
ObITh pacciabnena). OnuBbl HOHEHIOCKOTA MPEIBAPUTEIILHO TIPOTUPAIOT CITUPTOM.
B MamkeTKy HarHeTaroT BO3LyX U TEM CaMbIM CO3/AIOT JaBJICHUE, [IPEBBIIIAIONIEE
MaKCHMaJIbHOE. 3aTeM MEJICHHO BBIITYyCKAIOT U3 MaHKETKH BO3ayX. OTMEYaroT, Ipu
KaKOM JIaBJICHUH HOSBUINCH TOHBI KOPOTKOBA M IIPU KAKOM JIaBICHUHM OHU UCUE3IIH.
MomeHT nosiBIeHHsI TOHOB COOTBETCTBYET CHCTOJINYECKOMY IABJICHUIO, 3 MOMEHT
HCYE3HOBEHUS TOHOB COOTBETCTBYET JUACTOIMYECKOMY JAaBICHHIO.

Pexomenaanuu k oopMileHHI0 PadOThHI. 3amuImmnTe pe3ylbTaTbl PaboTHl B
nportokoil. [TonyueHHble 3HaUeHUs JaBIE€HHUS CPAaBHUTE C HOPMOH.

Jna pacyera mapamMeTpoB JOIKHBIX BEIMYHH CHCTOMHMYECKOTO apTepHaIbHOTO
nasnenus (CI1) u quacronuueckoro aprepuansHoro nasnenus (/1) gemoseka pexo-
MEHIYIOTCS Cleayrone GopMyIIbL:

Bospact CJl, MM pT cT JJI, MM pT cT
o 15 mer C/1=80+2,0xB -
1620 CJ1=83+1,7 xB JJ1=42+1,6 xB*
20-80 ner C/1=109+0,4 xB J1=64+0,3 xB*

2de B* — eo3pacm (6 eodax)

Pa6ora 2. Ouenka (pyHKIIMOHAJIBLHOTO COCTOSTHUS
CepPAeYHOCOCYIMCTOMH CHCTEMBbI PACYETHBIM METO0M

enn paGoThI: BEIYUCIHUTH MYJILCOBOE JABICHUE, CPEIHEE apTEPHAIBHOE JaBIIe-
HHe, yIapHbIil 00beM KPOBU, MHHYTHBIH 00beM KpOBOOOpAIICHHs, BHEITHIOO pabo-
TY M MOLIHOCTB CEpALA.

Oo0opynoBaHue M MaTEPUAJbI: KaJIbKYIATOP.

Xon pa0orbl. Ha ocHOBE JaHHBIX, MOTYYEHHBIX NPU U3MEPEHHM JABICHHUS IO
Mmetony KoporkoBa n YCC, BBIOTHUTE BBIYHCIICHNUS CICAYIONIHX MapaMeTpPOB.
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-ynbcoBoe naBnenue (I1J]) mpencrapnsier co0oi pazHHIy MEXKAY CHCTOIHYE-
ckuM (CJ]) u nuacronmueckum nasienueM (1) (v pr cr): I = CI - A1;

- cpennee aprepuansHoe aaBienue (CAJl), ycpenmHEeHHOE JaBICHHE BO BpeMs
CEPJIEUHOrO IIMKJIA, COCTaBIAET ABIKYLIYIO CHUILy KpoBOoTOKa (M pT cT): CAJ =
A0+ 1/3 x 11,

- ynapsblii 00beM (YO) - KOIMYECTBO KPOBH, BHIOPAcCHIBAEMOH KEIyJOUKOM
cepaua Bo Bpems cuctoibl (Mi). @opmyna Crappa: YO = 90,97 + 0,54 x T1[1 - 0,57
x 111 - 0,61 x B, rne B - Bo3pacr (B rogax);

- CeplieuHbId BBIOPOC - MUHYTHBIA 00beM KpoBooOpamienus (MOK) - konnye-
CTBO KPOBH, BEIOPAChIBAEMOH KETMYIOYKOM CepALla B MUHYTY (MJI/MUH):

MOK = YO x YCC, rne UCC - yncio cepeuHbIX COKpaleHui (ya/MuH);

- cepaeunsiii ungexe (CHU) (/mun/m?): MOK/S, rae S - miomiaas Tena moBepx-
HOCTH Tella, KoTopasi ompeaensieTcs ¢ moMoIpio Homorpammsl (Ilpusioxkenne 44).
CU B nokoe cocrasiisiet B cpereM 2,8-4.2 ji/m*/ mun. CepleuHblii HHIEKC C BO3pac-
TOM YeJIOBEeKa MEHSETCS:

Bospacr (romsr) CepaedHblii HHAEKC, JI/MHH/M?
10 43
20 3,6
40 3,0
60 2,7
30 2,5

- BHewHss pabota cepaua (PC) 3a ogny munyty (Ix): PC = 16,32 x CA/l x
MOK x 107, B ycinoBusix pU3MIecKOro MoKost BHEIIHssl paboTa cepia COCTaBIsIeT
y uenoBeka npumepHo 70-110/1x, npu ¢pusnueckoit padbore Bozpacraer 10 8001x;

- MomHOCTh cepaua (MC) - aTo BHeIHss paboTa cepia 3a eIHHHIILy BpeMEHH
(Br):

MC = PC/60.

Pexomennanuu k opopmiieHuro padorsl. [loyueHHble pe3ynbTaTsl 3aHECUTE B
IIPOTOKOJI ¥ JaTe UM aHaJIU3, CPABHUB C HOPMAJIbHBIMU 3HAYEHUSIMH.

Cpasuure nonydyenHoe 3HaueHrne MOK ¢ TO/mKHBIM MHHYTHBIM 00BEMOM KPOBO-
obpamenus (JIMOK), kotopsrii onpexnensiercs no hopmyie: IMOK=/100/422, rne
JOO - nomxHelii ocHOBHON 00MeH (cM. Ilpunoxkenne 45). JlomycTumMoe OTKIIOHE-
Hue MOK ot JIMOK 15% B 06e cTOpOHBI.

Padora 3. ILnerusmorpadus

Heab padoThI: 03HAKOMHUTHCS C OCHOBHBIMH IMPUHINIAMH IUIETH3MOTpadHn
1 €€ 3HaUUMOCTBIO B KQUECTBEHHOH OLIEHKE MEepUPEpUUIECKUX U3MEHEHUH 00b-
€MOB KPOBH.

OGopynoBaHue U MaTepHaJibl: 3KcrnepuMeHTanbHbll komiuieke BUOITAK, Ha-
PYXKHBIE NIEKTPOJBI, (POHEHIOCKOIL.
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Korza ceppiie Bo BpeMst CHCTOJIBI ITEPEeKaYnBaeT KPOBb B A0PTY, B IEPBBIIl MOMEHT
pacTSAruBaeTcs TOJILKO HavdalbHasl 4acTh a0PTHI, T.K. HHEPIHUS KPOBH, HAXOJSIIeH-
csl B aopTe, MpexynpekaacT HeMeIJIeHHbBIH OTTOK KpoBU Ha nepudepuro. OnHa-
KO BO3pOCIIee JaBlICHWE B Ha4albHOI YacTH aOpTHI NMPEOAOJIEBAECT MHEPIHIO, H
(pOHT BOJIHBI, pacTATHBAIONIEH CTEHKY COCY/Ia, PacIPOCTPAHIETCs JabIIe BIOJb
A0PTHI. DTO SIBICHUE HA3BIBAIOT PACHPOCMPAHEHUEM NYIbCOBOU BOHbI B APTEPUSIX.

CKOpOoCTb PacrpoCTpaHEeHUs! MyJIbCOBOH BOJIHEI B a0pPTE B HOPME COCTABISIET OT
3 1o 5 M/cek, B KPYIHBIX apTepHAIBHBIX BETBIX — OT 7 10 10 M/cek, a B MeJIKuX
aprepusix — ot 15 o 35 m/cek. B nierom, uem Goirblie €eMKOCTh TOTO HIIM HHOTO
ydJacTKa COCYIUCTOH CHCTEMBI, TEM MEHBIIE CKOPOCTh PacIpOCTPAaHEHHS ITyIIb-
COBOH BOJIHBI, ITOTOMY CKOPOCTH PacIpOCTPAHEHUs ITyJIbCOBOH BOJHBI B aopTe
ropasjo HIKe, YeM B JUCTAIBHBIX OT/ENIaX apTepUaIbHONH CHCTEMBI, Il MEIIKHE
apTepuH OTINYAIOTCS MEHBIIEH IOJAaTIMBOCTHIO COCYIUCTON CTEHKH U MEHbIIeH
pe3epBHON eMKOCThI0. B aopTe CKOpOCTh pacnpocTpaHeHHs MyJIbCOBOH BOJHEI B
15 pa3 MeHbIIe, 4eM CKOPOCTh KPOBOTOKA, T.K. PACIIPOCTPAHEHHUE ITyIbCOBOM BOJI-
HBI IIPEJICTaBIIsIET cO00I1 0COOBIH Mponecc, JHIIb HE3HAYNTEIHHO BIUSIOMUIT Ha
MIPOABIKEHUE BCEH MAcChl KPOBH BIOJb COCY/IA.

Inemusmoepaghusa (ot rped. plethysmos -HaOyxanue + grapho - mumry) — rpa-
(udgeckas 3anvch M3MEHEHHIT 00beMa opraHa (WJIM 4acTH Tella), OTPasKaroIIuX
JUHAMHUKY KPOBEHAIMOIHEHHS €r0 COCYIOB, C IIOMOIIBIO CIIENHAIBHOTO PHOOpa-
mwietu3sMorpada. CaykuT 1u1s u3ydeHus: PyHKIHOHAIBHOTO COCTOSHHS CePACYHO-
COCYIUCTON CHUCTEMBI.

Xox padoThI.
Bxurouator kommbroTep.
[MoaknrowaroT 00OpyIOBaHUE CIEIYIOMIAM 00pa3oM: HaOOp AIEKTPOTHBIX IPO-

BomoB (SS2L) - CH 1 (kanan 1), matunk mynsc-tutetusmorpad (SS4LA mmm SS4L)
— CH 2 (xanaux 2) (puc. 3.1). 3akpemisitor nar4yuk myiabc-mietu3morpad (SS4L) y

OCHOBaHHMs NocienHel (aJaHTH yKa3aTeIbHOTO Maiblia MPaBoH PyKH.

D W -+ 11

L 75/;"/ Jareony my - naeTRINOCpad
/r/,." (S541.A of S54L ) noaxasoyaeTen
f.-"f.-" yiamaTy XM 2)

Hatop aesrpodnix npesogon ($52L)
nozemoaaTon kkamaTy 1(CH 1)
Puc. 3.1. Cxema noaxJiroueHusi 000py10BaHuUsI

U PaCIOI0KEeHUA NaTUYUKa Hyﬂbc-ﬂﬂeTﬂSMOFpa(l)
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DneKTpoAsl Ha Tejie MCCAelyeMOro CTyIeHTa pacrojaraloT Tak, Kak IMmo-
KazaHo Ha puc 3.1.

Briouparot ypok 7 (L07-ECG&P-1). Brogsit ums daiina. [TpousBoasr ka-
JIMOPOBKY 000PYAOBaAHMSI.

IMpoussoasar peructpauuio DKI Ha ogHOM KaHajie ¥ MyJIbCOBOE JaBJIeHUE
(HempsiMoe) Ha IPYroM KaHaJle B TIOJIOKEHUU CUIISI TIPU pacciableHHBIX pyKax, pu
TeMIepaTypPHBIX U3MEHEHUSIX, IPU TIOJHSATUU PyKH BBepX. [Iprmep 3anucu JaHHBIX
MpeacTaBIeHbl Ha puc. 3.2.

Resume Redo | Done |
= )[rere )= [EE J[nene = EQlre )= [EE [rene =

Seated, o Fand 1n mate

Pttt bbbt b g

NSNS SIS SIS SIS SIS SIS

(K]

Fulse

[ P 400 43 0
L

Puc. 3.2. 3anuck IKI' 1 nyabca npyu TeMnepaTypHbIX H3MEHEHHAX

Pexomenngammu k ogopmiaeHuro padotsl. Mcnons3ys noigydeHHbIE JaHHBIE, 3a-
IIOJIHUTE TAOJIHILY, paCCUUTANTE CpeTHHE.

AueMeHThl JKI' ¥ nyJibc-I1eTH3MOTPAMMBI

Dransl
o — ITapameTpbt Mukn 1 | ka2 | ka3 | Cpemnss
WutepBan R-R
4yccC
Awmmumtyga QRS

Pyxu paccna-

MeXUMITybCHBIN MH-
GJIeHBI

TEpBAJI ITyJibCa

Yacrora nmynbca

AMIITyza nyabca
WutepBan R-R

UCC

Awmmntyna QRS
MeXUMITyIbCHBIN MH-
TepBaJ MyJIbCca

Temneparyp-
HbIE U3MEHCHUS

Yacrora mynbca

AMIITya Myabca
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DTansl
rp— IMapameTpst IHukn 1 | Hukn 2 | Hukn 3 | Cpennsis
Murepsan R-R
yCccC
Ammmutyna QRS

Pyka noxnsra

MexuMIyabCHbIN UH-
BBEpX

TEpBaJ MyJabca
UYacrora nmynbca

AMIUIATYZA ITynbca

Cpasuure napamerpsl OKI' 1 mynbCc-IIeTU3MOrpaMMbl M XapakTep UX U3MeHe-
HUS Ha Pa3iIM4HbIX 3Tanax ucciaenosanus. Cuenaiite BbIBOJ O B3aUMOCBS3U paccMa-
TpHUBaeMbIX mapaMeTpoB. OObCHUTE U3MEHEHUS aMIUIMTY/Ibl UM YacCTOTHI IyJIbca
MPYU U3MECHEHUH NO3HULIUH PYKH.

BelumcauTe CKOPOCTH pacpocTpaHeHus myinbcoBoii Bonusl (CPIIB , M/cex), us-
MEpHB PacCTOSIHUE MEXIY I'PYIMHOH M IIEUYOM HCCIEAYEeMOTo CTYICHTa, MEXIY
IUIEYOM M KOHUMKOM Tajiblld, COOTBETCTBEHHO, 0oOlee paccTosHHE (CM) M BpeMs
Mexay R-3y0loM M MHMKOM MMIyJabca Ha BCeX dTamax ucciemoBaHus. [lomyuen-
HyI0 BeIMYMHY cpaBHuTe ¢ Hopmoil (CPIIB,), koTopas ompezensercsa no popmy-
ne: CPIIB, = 8xB + 425, rne B — Bospacr (B rongax). Ecin CPIIBs ominyaercs ot
CPIIB, 6onee yem Ha + 1 M/c, TO MOKHO KOHCTaTHPOBATh HAPYIIEHHE TOHYCA KPO-
BEHOCHBIX COCY/IOB.

Pa6ora 4. UcciienoBanne CHCTEMHOT0 ApTEePHAIBHOIO

JAaBJIEHUsI ¢ IOMOIIBI0 YIKCIIEPUMEHTAILHOI0 KOMILIEKCA
BUOITAK

Iesanb padoTbl: 3aperucTpupoBaTh U MPOaHAIU3UPOBATh CUCTEMHOE apTepu-
aJbHOE JTABJICHUE TIPH PA3IMYHBIX SKCIIEPUMEHTAIBHBIX YCIOBUSAX.

OGopynoBanue U MaTepHaJibl: SKcriepuMeHTanbHbl kommieke BUOITAK, Ha-
PYKHBIE 2JIEKTPObI, GOHSHIOCKOI.

Xoxa padoThl.

Bxrouator kommbroTep.

IMoaknroyaroT 060pyIOBaHUE CIIELYIOIIUM 00pa3oM: MAaHXeTa Ul U3MEPEHUs
kpoBsiHoro namieHus (SS19L) — CH 1 (kanan 1), ¢ponennockon (SS30L) — CH
3 (kanan 3), HaOop anekTponHbIX MpoBoaoB (SS2L) — CH 4 (xanaun 4) (puc. 3.3).
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Man#eTa 211 H3IMepeHET

KpPOBAHOTO FaBTeHHA (SS1OL) L on smm s ol
moJETI0TaeTcs K KaHaty 1 (CH1) * ﬁ ﬁf; -

t_.—r /4
/
I
_.-'fl."rf |’{
&LJ{; L‘J
$Donesgocron (SS30L) Habop 3IeKTpoIHEX OPOBOI0R
IOJKIHYAeTCA K Kagamy 3 (CH3) (SS2L) momTRoRasTCA K

kasamy 4 (CH4)

Puc. 3.3. Cxema noaxio4eHusi 000py10BaHUs

DJIeKTpO/Ibl Ha Telle UCCIIelyeMOro CTY/ICHTa paclioiaraloT Tak, Kak IoKa3aHo Ha
puc 1.3. (tema Nel), a MaH)KeTKy JJIsl M3MEPEHUS KPOBSIHOTO JABICHHUS — KaK OITH-
caHo B pabore 1.

Bridupator ypok 16 (L16-Bp-1). Beonsat ums ¢aiina. [IpousBoasar kaauOpoBKy
000pyIOBaHUSL.

IIpoumsBonst peructpanuto IKI, nokazanust poHEHIOCKOIA U JABICHHUE B TIOJIO-
JKEHHH CUJS Ha JICBOH 1 IPaBOil pyKe, B MOJIOKESHUH JIeXKa U IMOCIe PU3HMIeCKOi Ha-
rpy3ke (50 nmpucenanuii ninn Oer Ha MeCTe B TEUCHHE 5 MHUHYT) Ha MpaBoii pyke (1o
JIBa 3aMepa Ha KaXkJIOM 3Tare UCCIIeIOBaHUs).

IIpuMepsl 3amcy ¥ aHaIu3a JaHHBIX MIPEICTaBICHBI Ha puc. 3.4 — 3.7.
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Puc. 3.4. O0masi 3anuch JaHHBIX HCCIEeT0BAHUS

Stethoscop| Prassure

ECG
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Puc. 3.6. OT™MeTKa noc/ieqHero 3ByKa, 00HapyKeHHOI0 JOHEHI0CKOIIOM
HA JIeBOii pyKe B ITOJIOKeHHH CHIS
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Puc. 3.7. BoigesieHHbIH y4acTOK OT nuka 3y6na R 10 HayaJia ToHa,
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CUCTEMHAA TEMOAHAMUKA

Pexomenpaunu k ogopmienuio padorsl. lcmonb3ys momydeHHBIE JaHHBIE,
3aI0JHUTE TaOJHILy, PACCUUTANTE CPEHNE 3HAYCHUSI.

DTarnbl UCCIETOBAHUS

IIpaBas pyka
IT
OKa3aTeian JleBas pyka, | IIpaBas pyka, | [IpaBas pyka, HoCITe ypask-
cuIs CHIS nexa s
HEHUH
H3MepeHHust |2 P 1 |2 [2

CucTonmdeckoe JaBJIcHIE

MOMCECHT CHUCTOJIBI

CpEaHEC

TIEPBBIN TOH

cpeaHee

Z[I/IaCTOJ'H/I‘Ie CKOC JIaBJICHHUC

MOMEHT JUaCTOJIbI

CpEaHEE

HOCJIEIHUNA TOH

cpenHee

UCC

UCC

HYC, cpennee

juoi|

CAJ

HpOL[OH)KI/ITeJ'ILHOCTL TOHOB KOpOTKOBa

cpeaHee

Paccuuraiite cpeqnue 3HaueHus aprepuanbHoro naieHus (CAJl) u mylbCoBo-
ro nasnenus (I1]) (em. padora 2). Onpenenure NpoTsHKEHHOCTh TOHOB KopoTko-
Ba, pacCUUTANTE CPEeAHUE 3HAYECHHS. BEIUncInTe CKOPOCTH pacHpOCTpaHEHUs yIb-
COBOM BOJIHBI (CM/CEK) Ha JIEBOW pyKe B MOJOKCHUH CUJISL, ONIPEICIIUB PACCTOSHUE
MEXy TPYAMHOH U IJIEYOM HCCIEeIYeMOrOo CTYAECHTa, MEXIY IJIEYOM M JIOKTEBOMH
SIMKOM, COOTBETCTBEHHO, 00111ee paccTossHIEe (cM) U BpeMst Mexy R-3y6riom u nep-
BbIM ToHOM KopoTkoBa.
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AKTyaJIBHOCTB TEMbI U KIIMHUY€CKOC 3HAYCHHUEC

Duzuonozuueckoe
obocHoeanue npu-
MeHeHus cepoey-
HBIX 21UKO3U006

u ouypemuKos npu
cepoeuHoil Hedo-
cmamounocmu

IIpu cepmeuHOl HEAOCTATOYHOCTH MAIMEHTY C PaCIIUPEHHBIM
ceplreM, HU3KUM MUHYTHBIM 00bEMOM KPOBH, 3aCTOEM XKHIKO-
CTH, BBICOKMM BEHO3HBIM KPOBSIHBIM JAaBJICHUEM, yBEIMYEHHOU
NeYeHb0 (B pe3ylbTaTe BEHO3HOTO 3aCTOsl) M MepHdepruuecKh-
MH OTE€KaMH 4acTO HAa3HAualoT cepAevHble IIINKO3HAbI U AUY-
peruk. CepleuHble IIMKO3U/bI TOBBIIIAIOT COAEP)KaHHE HOHOB
KaJlblUsl B KapJHOMUOLUTAX U YBEIMYMBAIOT CHIY CEPACYHBIX
cokpameHuii (cM. Temy 1). JluypeTHk CHIKaeT 00beM BHEKJIC-
TOYHOM KMJKOCTH U yMEHbIIAeT MPeAHArpy3Ky Ha cepale, CHU-
JKaeT BEHO3HOE KPOBSHOE JABJICHUE, YMEHBINACT 3aCTONHbIC SIB-
JICHUS B [IEUCHHU U OTEK.

Bauanue anma-
20HUCHO06 UOHOB
Ca’ na cepoeunyio
OessmenbHOCHb

AHTaronuctsl HOHOB Ca2+ CHIKAIOT MOCTYIUIEHUE KaJbIHsl B
KapJAMOMHOLIUTBI, TEM CAMbIM YMEHbIAsl MPOAOJDKUTENHLHOCTD
(a3pl WIaTO ¥ CHWXKas CHIY CEpACYHBIX cokpamieHwuid. OmHa-
KO, HECMOTpPSI Ha TO, YTO AHTAarOHUCThI KAJIBLIMEBBIX KaHAJIOB
OKAa3bIBAIOT MONABIAIOMUI d(PEKT HA CHIIy COKpAICHHNA MH-
oKapza, 9TH COCIUHEHHUS IIUPOKO UCIOJB3YIOTCS MPH JICYCHUU
3aCTOMHON CepAeYHON HENO0CTaTOYHOCTH — COCTOSIHUS, 4acTO
BCTPEUAIOIETOCS B KIIMHHUKE, IIPU KOTOPOM COKpaTUTENIbHAs Jie-
SITEIBHOCTh CEepJIlla Y)Ke 0CablieHa, B Pe3yJIbTaTe Yero Cepiie
HECIOCOOHO CO371aBaTh JTOCTATOYHBIH KPOBOTOK JJIsi oOecreye-
HUs ToTpeOHOoCcTel TKkaHed. AHTaroHuctsl Ca2+ KaHAJIOB OC-
Ta0JISIOT COKpAICHHE CepAlia, HO MPU 3TOM TAaKXKEe OKa3bIBAIOT
paccnabnsonee JISUCTBHE Ha IIAIKYH MYCKYJIaTypy COCYIOB,
BBI3bIBAsI TEHEPAIM30BAHHYIO Ba30IMIaTalMI0. Takoe CHIKEHHE
COIPOTHUBIICHUSI COCYAOB YMEHBIIAET MPOTUBOJACHCTBYIOIIYIO
cuity (TIOCTHArpy3Ky), MPEMSTCTBYIONIYIO MPOJABUKEHHIO KPOBU
M3 JKEITYJI0YKOB B apTEPHAIBHYIO CHCTEMY. DTO MPUBOIHMT K 00-
Jiee aJleKBaTHOMY CEpICYHOMY BBIOPOCY, HECMOTPS Ha MPSIMOE
yruerarouiee Jeiicrsue antarotuctoB Ca2+ kaHajioB Ha cepue.
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CUCTEMHAA TEMOAHAMUKA

Typoynenmnmuiii
MOK Kposu:
ouaznocmuueckoe
3Hauenue

JlaMuHApHBIH TOK KPOBU MPOMCXOMHUT OecurymMHO. TypOyneHT-
HOCTh K€ OOBIYHO COMPOBOXKIACTCS CIBIIIMMON BHOPAITHEH:
KOIZla B CEpIEYHO-COCYAUCTON CHCTEME INPHUCYTCTBYeT TypOy-
JICHTHBIN [IOTOK, OH MOXXET OBITh BBISIBICH IIPU (DU3UKAIEHOM OC-
MOTpE KaK IIyM. 3aBUXPEHHSI B TOKE KPOBH (pOPMHUPYIOTCSI, KOTIa
KPOBb IIPOXOJUT Yepe3 CykeHHoe oTBepcTre. [Ipuunnoii TypOy-
JICHTHOCTH MOryT cTath: (1) creHo3 AB-oTBepcTuii UM ycTheB
AOPTHI/JICTOYHON apTepu (YTO OOBSICHSACT MOSBICHHE IIYMOB
IpU MOpPOKax cepAaua); (2) mocTaHOBKa MCKYCCTBEHHOTO KJlara-
Ha. CTOUT OTMETUTh, YTO MPHU TypOYyJIEHTHOM TEUEHUH BEPOST-
HOCTH 00pa30BaHMsl TPOMOOB ropasio BBIIIE, YeM MPH JaMHHAp-
HOoM. [To3TOMy Ba)XHO IPOEKTUPOBATh MCKYCCTBEHHBIE KilallaHbl
TaK, 4YT00bI IPEJOTBPAIIATh BOSHUKHOBEHUE TypPOYJICHTHOCTH.

W3mepenne apTepHaabHOTO NaBleHUS MO MeTony KopoTkoBa
TaK)Xe OCHOBAHO Ha SIBICHUHU TYPOYJICHTHOCTH: TPU YaCTHIHOM
C/IaBJIMBAaHHUHU COCY/Ia BO3YXOM, HATHETCHHBIM B MaHXETKY (KOT-
Jla BEIMYHMHA JABJICHHUS B MAH)KETKE MEHbBIIEC apTepHALHOTO
CHUCTOJIMYECKOTO JIABJICHUS, HO BBIIIE JHACTOIHNYECKOTO), KPOBb,
MPOXOJIs Yepe3 00J1acTh CIABICHUs COCyna, 00pa3yeT BUXPEBbIE
TOKH, YTO W SIBJISICTCS MPHYMHON MOsBIeHHE TOHOB KopoTkoBa.
ITpu BoccTaHOBIICHHWH JTaMHHAPHOTO TOKA B COCyZe (KOoraa JaB-
JICHHUE BO3/TyXa B MAHETKE CTAHOBHUTCS MEHBIIIE apTEPHATEHOTO
JIMACTOJINYECKOTO aBiieHus) Tony KopoTkoBa ncuesaror.

Compliance kak
nokazamens mexa-
HUuecKux ceolicme
CMEHOK COCy006

Jlnst XapaKTepHCTUKH MEXaHHYECKUX CBOKWCTB CTEHOK COCYIOB
PAa3IMYHBIX OTAEIOB KPOBEHOCHOTO PycCia NPHMEHSIOT IOKa3a-
Tenb compliance. OH paccUMTHIBACTCS KaK OTHOLICHHE OOIIEro
o0beMa KPOBH, KOTOPBI MOXXET BMECTUTh BECh JAHHBIH OTIEI
COCYMCTOTO pycia, K IUCKPETHOMY MOIBEMY JABICHHS B 3TOM
orzene (dV/dP). DroT ciennduyeckuii mapamMmeTp XxapakTepusyer
PACTSHKMMOCTD M JIACTHYHOCTDH COCYAUCTOM CHCTEMBI, CBS3BIBAS
9TH JIBa [TAPaMETPa U NPEACTABIISIS UX B YHHBEPCAIBLHOM YHCIICH-
HOM BHJIC.

MexaHnuecKkue CBOICTBa apTepHid U BEH Pa3INYaroTCs U3-3a pas-
HOH MOp(OIOrHIEecKOi CTPYKTYpHI 3THX cocymoB. Compliance
BeH OJarofaps MX BBICOKOH PaCTSHKUMOCTHU IPHOIM3UTENEHO B
20 pa3 Oosblle, 4eM y apTepHid, YTO MO3BOJISET BEHAM BEINON-
HATH (QYHKIHIO eMKOCTHBIX COCyZOB. MeHee BEICOKOE 3HaYeHHE
compliance apTepHalbHOW CHCTEMBI, OIpeNesieMOe BBICOKON
9JIaCTUYHOCTBIO apTEPUH, IO3BOJIAET UM IIPEBPAILATH IIyAbCUPY-
IOIINH KPOBOTOK B KPYITHBIX apTEPHUSIX B HENPEPHIBHBIM.
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Compliance npu
cmapenuu

ITo mepe crapenust kpyTusHa kpuBoi compliance (dV/dP, coot-
HOILICHUS] 00beMa U JaBIICHHUs) B apTepHaIbHOM CHCTEME YMEHb-
miaercs. B pesynbrare npu qaBieHuy, npesbliiaomeM 80 MM prT.
CT., compliance apTepHaIbHBIX COCYIIOB C BO3PACTOM CHIIKACTCSI.
TaKI/Ie U3MCHCHUS SABJIAOTCA CICACTBUEM YBECIIMYCHUSA PUTUIAHO-
CTU apTepUAIbHONM CTEHKH B PE3yJIbTaTe aTrepoCKiIepo3a, KOTo-
PBIi BBI3BIBAETCS NIPOTPECCUPYIOIIUMHI U3MEHEHUSIMU B KOJLIare-
HOBBIX U 3JIACTHYCCKHUX COCTABIAOUINX apTCPHUAJIbHBIX CTCHOK.

Korna ¢ BO3pacToM CTEHKH apTepHii CTAHOBSITCS O0Jiee PUTHTHBI-
MH, MOJbEM CHUCTOIHYECKOTO apTepHaIbHOTO JaBieHus (Onaro-
Japsi yMeHbIeHnio compliance B o6actu 6oiiee BHICOKUX JIaB-
JICHWH) MPEBBIMACT MOABEM JUACTOIMYESCKOTO apTepHATBHOTO
naenenus. Kak ciencteue OyneT pacTu MyJIbCOBOE apTePHATbHOE
JlaBJICHUE.

INonmxeHHbIH compliance apTepraabHONH CHCTEMBI 00YCIIOBIIH-
BaeT OOJIBIIYIO HAarpy3Ky Ha JIEBBIH JKEIyI0UeK Y MOKHIIOTO de-
JIOBEKa [0 CPABHEHHIO C MOJOIBIM, JAXKE €CIM CUCTOIMYECCKHUE
o0beMbl, obuiee mepudepuIecKoe CONPOTUBIEHUE U CpeIHee
apTepuaIbHOE JaBICHUE PaBHBI y 000ux. TakuM oOpaszoMm, deM
MEHee DIACTHYHBI apTepHH, TeM OOJIBIIYI0 PAOOTy JOJKHO BEI-
TIOJHATE CEpIe VIS IePeKadKy CepAeIHOro BEIOpoca.

Knunuueckoe 3na-
ueHue nynbLeoeozo
oaenenusn

ApTepuanbHOe MyJIbCOBOE JABICHHE IPSIMO 3aBHCUT OT BEIH-
YHHBI CHCTOJIMYECKOr0 00beMa, HO 0OPaTHO IPONOPIMOHAIBEHO
compliance apTepHanbHOW CHUCTEMBI. AHAIM3 apTEPHATBHOTO
IIYJIbCOBOI'0 AABJICHUA BaXKCH IJId IMMOHUMAaHUA CUCTOJIMYECKOIo
o0beMa KpOBH uelloBeKa (MpH YCIOBHH, 4TO compliance apTepu-
aJIbHON CHCTEMBI B OCHOBE CBOEH COOTBETCTBYET HOpPME).

[TanmeHTs!l € TSKENOW 3aCTOMHON CepAeYyHOW HEI0CTaTOYHO-
CThIO WM TEpEeHeCIIne TSHKEI0e KPOBOTEUEHHE YacTO HMEIOT
MOHIDKEHHOE apTepUaIbHOE MyJILCOBOE IaBJI€HHUE, TIOTOMY UTO Y
HUX CHUCTOIHYECKUI 00beM HeoObIYaliHO Mayl. HampoTus, mroqu
¢ OOJNBIIMM CHCTONMYECKAM OOBEMOM, YTO OBIBACT MPHU HENO-
CTaTOYHOCTH AOPTAJIBHOIO KiaraHa, CKJIOHHBI K MOBBIIICHHOMY
MyJI5COBOMY JIaBJICHHUIO.

ITomo6GHEIM ke 00pa3oM XOPOLIO TPEHHPOBAHHEIE CIIOPTCMEHBI
HMEIOT TeHIEHIHUIO K OOJBIIOMY CHCTOIHYECKOMY OOBEMY, ITO-
CKOJIbKY 4acTOTa CEpJCYHBIX COKPAIIEHHH y HUX OOBIYHO HH3-
Kasi; YIUIMHEHHBIH NepHO]] HAIIOJHEHHUS JKEeIIyJOUYKOB BBIHYX[AET
HX HepeKaunBaTh OONBIION CHCTOIMYECKUH 00BEM H, ClIeOBa-
TEJIbHO, UX IIyJIbCOBOE JABICHUE MOBLIIICHO.
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Compliance

u oouiee nepugpe-
puyecKkoe conpo-
muenenue cocyoos

KiMHUIMCTHI 4acTO YTBEPIKIAIOT, YTO 001Iee nepudepuyeckoe
CONPOTHUBJIEHHE, [IABHBIM 00pa30oM, U3MEHSCT BEIMYHHY JUa-
CTOJINYECKOT0 apTepUanbHOro AapieHus. OHAKO 3TO HE BEpHO:
B OTCYTCTBHe M3MeHeHHui compliance apTepuanbHOI cUCTEMBI
YBEIHMYCHHUE OOIIEro Mepru(eprUUCCKOro COMPOTHBICHUS (MIpH
HEHU3MEHHBIX BEJIMYMHAX YacCTOTHl CEP/ACYHBIX COKpPAIICHUH H
CHCTOJIMYECKOr0 00beMa) BBI3BIBAET COPa3MEPHOE OAMHAKOBOE
YBEIMYCHUE CUCTOIMYECKOTO U JUACTOJINYECKOTO JaBICHUS.

[Ipy XpoHH4YecKOil TUNepTeH3MH, COCTOSIHHU, XapaKTepusye-
MOM YCTOHYMBBIM NMOXbEMOM 0011ero nepugepuveckoro co-
NMPOTHUBJIEHN, N3MEHCHNE HAKIIOHA KpUBOH compliance (00b-
€M - JIaBJICHHE) CBUJIETENLCTBYET O TOM, YTO apTepUU MeHee
IACTHYHBI PU 00Jiee BHICOKUX 3HAYEHHUAX apPTEPUATIHLHOTO
JaBJIeHNs, YeM npu Oonee Hu3kuX. JIroboe mpupaiieHne oobema
KPOBH B apTEpUATIbHON CHCTEME BBI3OBET OOJIBINECE YBETHICHHE
JIaBJIEHMSI, KOT/[a apTepHru OoJIee PUTHIHBIE, Y€M KOT/[a OHU Gosiee
snactudHble. OTCIOIa TIOBEM CHCTOIMYECKOTO apTEPUAILHOTO
JIABJIEHHS] TIPEBBICUT YBEIMUYEHUE JUACTOIUYECKOTO apTepUallb-
HOTO JiaBiieHust. TakuM 00pa3oM, €Ciid apTepuu CTAHOBATCS 3a-
METHO MEHEE 3JIACTUYHBIMU TIPU TOIbEME apTEPUAIBHOTO 1aB-
JICHUsI, W3-3a YBEIMYEHHs IMEPUPEPUIECKOTO COMPOTHBICHUS
CHCTOIMYECKOE JIABJICHHUE MOJHUMAETCS BhIIIE, Y€M JTHACTOIH-
9ecKoe.

JleCTBUTENBHO, y NALMEHTOB, CTPAJAOLINX XPOHUUYECKON Tu-
NEepPTEeH3MeH, AMACTOINYECKOE MABJICHHE IIOBHINIACTCS OOBIYHO
He Oonpie, yeM Ha 10-40 MM pPT. CT. OT HOPMAJIBHOTO CPERXHETO
ypoBHs 80 MM PT. CT., B TO BpeMsl KaK CUCTOIMYECKOE apTepu-
albHOE AaBleHUe Hepenko nogaumMaercs Ha 50-100 MM pr. cT. oT
HOPMAaJIBHOTO CpeaHero ypoBHs 120 MM prT. cT.

Pacwupenue na-
PYIHCHBIX WEIIHBIX
6€H U cepoeunan
Hedocmamou-
HOCmb

Hapy>xHble nIeiiHbIe BeHBI OOBITHO YaCTHYHO CHAJaloTCs, KOTaa
3I0pOBBIN YEJIOBEK CTOMT. BeHO3HBIN BO3BpaT K CEpAIly IpOHC-
XOJIHT TI0 OONBIIOMY KOJHIECTBY ITyOOKO PacIONOKEHHBIX BEH.
OpnHaKo, KOTzia EHTPaIbHOE BEHO3HOE JaBICHHE YPE3MEPHO I10-
BBIIIEHO, HAPYXKHBIE IIEHHBIE BEHBI CTOMKO PaCIIMPSIOTCS; OHU
HE CIAfaloTCs, JaXke KOIJa YeIOBEK CHAWT WM CTOHT. Takoe
paciivpeHre Hapy>KHbIX IMIEHHBIX BEH — Ba)KHBIA KIMHUYECKUN
MPU3HAK 32CTOHHOM cepAeYHOi HeJOCTATOYHOCTH.
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Bonpocs! 1151 CAaMOKOHTPOJISA

Jlaiime onpedenenusn ciedyrouum HOHAMUAM:

lemopnHamMuka

Otnen cocyaucToro pycia

JluneiiHast CKOPOCTH KPOBOTOK

O0beMHast CKOPOCTb KPOBOTOKA
MuHyTHBII 00beM KPOBH

CepreuHblii HHIECKC

YacroTa cepieuHbIX COKpaIeHUH
YnapHsiii 00beM

9. ApTrepHarbHOE aBICHHE

10. Cucronuyeckoe apTepuanbHOE AaBJICHUE
11. Jlmacrommdeckoe apTepuaIbHOE TaBICHHE
12. CpenHnee aprepuanbHOE JaBieHUE

13. IlynbcoBoe apTepuanbHOE TaBICHHE

14. OGuiee nepuepuyeckoe COPOTUBICHUE COCYIOB
15. LenTpamsHOE BEHO3HOE JaBICHNE

16. BeHo3HbI BO3BpaT

17. Cdurmorpadus

18. ®neborpadus

PN R WD

Cumyauuonnbte 3a0auu u KOHmMpOJ/ibHble 60NpPOCHL:

1. Yro Takoe remonuHamuka? Uto n3yyaer cUCTEMHasi TeMOIMHAMUKA?

2. Yro moxmpa3zyMeBaroT MO OTIEIOM COCYOHCTOro pycia? B kakom otaene cocy-
JUCTOTO pycJa IUIONIA/Ib IONEePEeyHOro ceueHnsl MUHIUManbHa? MakcuManbHa?

3. UYro Takoe oObeMHas CKOpPOCTh KpoBoToka? Kakue (pakTopbl ompenensior ee
BenuuHy? Kak u3MeHseTcs JaHHbIH IOKa3aTelb I0 X0y COCYAUCTOro pycia?

4. Uro Takoe nMHEHHasi CKOPOCTh KpoBoToka? Kak m3amMeHsieTcst JaHHBIN MOKa3a-
TeJb 10 XOAY IBUYKEHHS KpOBU?

5. Uemy paBHa TuHEIHAsI CKOPOCTH IBUKEHUS KPOBHU B cocye auamerpoM 0,3 cMm,
eciu 3a 1 ¢ gepe3 Hero mpoxoaut 500 mi kpoBu?

6. Uro Takoe MUHYTHBIN 00beM KpoBu? Kakue (hakTopbl ONpeesnstoT ero BenyH-
Hy? Kakoil noka3arenb reMoAMHAMUKH OTOOpaxaeT MUHYTHBIH 00beM KpoBU?

7. Tlpu yBeNnWYEHUU YaCTOTHI CEPICYHBIX COKPAIICHHII MUHYTHBIH 00BEM KPOBU
MOXeT cHU3UThes. [Touemy?

8. Tlepeuncnure HakTOpbl, KOTOPBIE ONMPEACNSIOT CONPOTHBIECHHE COCyAa TOKY
KpoBH. Kakoii U3 3THX (pakTOpPOB HTpaeT BEAYILYIO POJb B (POPMUPOBAHHH Be-
JIMYMHBI COCYAUCTOTO CONPOTUBICHUS?

. B kakux cocynax conpoTupieHHe TOKY KpOBU MakcuMaibHO? [Todemy?

10. Ha xakoM ydacTKe COCYIHCTOrO pyciia HaOnoaeTcss HanOOJIBIINN TPUPOCT CO-

IPOTHUBIEHUIO TOKY KpoBu? [Touemy?
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CUCTEMHAA TEMOAHAMUKA

11.

12.

13.

14.

15.
16.

17.
18.

19.
20.

21.

22.

23.

24.

25.

26.

217.

28.

[epeuncnute QpyHKIMOHATIBHBIE THITBI cOCyn0oB. COOTHECUTE CTPOEHHE COCY-
JIOB C UX (pyHKIHEH.

Kakue cocynpl cunrarorcs cocygamu KOMIIpecCHOHHOW kamepbl? KakoBa mx
(yHKIMOHANBHAs poib?

Ecnu ObI CTEHKH a0PTHI MOJTHOCTHIO YTPATHIIM 3TaCTUIHOCTD, KaK H3MEHUINCH
Obl HapaMeTpbl FeMOAUHAMUKU?

BcenencTBre yero kpoBb, BEIOpackiBaeMasi CepALIEM IPEPHIBUCTO, IBIKETCS MO
cocyJaM HelpephIBHO?

Kakue cocyzipl oTHOCATCS K pe3ucTiBHbIM? KakoBa ux (yHKIIMOHAIBHAS POJIH?
C paboToii KakUX COCyI0B conpsbkeHa paboTa cocynoB-chunkTepon? Ilpuse-
JTUTE TIPUMEPBI TAKOH COMPSKEHHON paboTHI.

INepeuncnute aHaTOMO-(PU3UOTOTUUECKHE CBOMCTBA KAIMILIAPOB.

K kakoMy QyHKIIHOHAILHOMY THITy COCYIOB OTHOCATCS BeHbI? [Touemy?
IepeuncnuTe OCHOBHBIE IOKA3aTEIH CUCTEMHON reMOAUHAMUKH.

[HaiiTe ompeneneHre NOHATHIO CUCTEMHOTO apTepHabHOTO AaBneHus. Kakum
OHO MoOxeT ObITh? KakoBbl HOpMajbHbIE IOKA3aTeNIH apTepUalbHOIO JaBie-
Hus?

Uro Takoe cpeaHee apTepuanbHoe napinenue? Kak paccuurars ero BeIUUUHy?
Uro Takoe mylbCOBOE apTepraibHoe napieHne? OT KakuX (akTOpOB 3aBUCHT
€ro BeJM4YuHa?

OmnuimuTe B3aMMOOTHOIIEHHE MEXy KPOBSIHBIM JaBICHHEM W OOIIeH uromnia-
JbIO TIOIIEPEUHOT0 CEYEeHHs apTepuil, apTepuoi U Kanuisipos. OObsICHUTE, Ka-
KAM 00pa3oM H3MEHEHHE IPOCBETA apTePUONT OKa3bIBAeT BIHMSHIE HA CUCTEM-
HOE apTepualbHOE AaBICHUE U JIaBICHUE B KaMLIIpax?

[Touemy nanMeHTy ¢ HOPMAJILHBIM CEPACYHBIM BEIOPOCOM M 00IIMM niepudepu-
YECKUM COIPOTHUBIEHHEM, HO C TCHEPAIN30BaHHBIM aT€POCKIEPO30M COCYIH-
CTO# cucTeMbl TpeOyeTcsl OONBIINI KOPOHAPHBIH KPOBOTOK, YeM MAI[UEHTY CO
310POBOM apTepUaIbHON CUCTEMOI?

VY nByx moneit 20 u 70 net cepAedHbIA BEIOPOC, YaCTOTa CEpP/ICUHBIX COKpa-
meHui u obuee nepudepudeckoe CONpoTUBIEHUE COCYOB OAUHAKOBBI MPU
CTaH/IAPTHBIX yCIOBUAX. [IpeacTaBpTe, YTO KaXKABIA U3 HUX MPUHSI COCYA0CY-
XKMBAIOIUH Mpenapar B OUHAKOBON JO3UPOBKE, U 3TO YBEIUUMIO UX OOliee
nepudeprudeckoe COMpOTUBICHUE cOCyaoB Ha 50%, HO He HOBIUIIO Ha cep-
JIeYHbIIl BHIOPOC WIIM YaCTOTY CEpACUHBIX coKpauleHuil. Kakue uameHeHus B
CHCTOJIMYECKOM, THACTOINIECKOM U CPEHEM apTepUaIbHOM JIABICHUH y KaX-
Joro u3 3Tux mozneil Bel Oynere oxunars?

[epeuncnute GakTOpbl, ONpPENENSIONe BETHINHY CUCTEMHOTO apTepHaIbHO-
'O JaBJIEHHUS.

OOBsICHATE, ¢ YeM CBI3aHA TEHACHIHNS K YBEIHMUYCHHUIO apTEPUAILHOTO JaBie-
HUS ¢ BO3pacTom?

Kakumu crioco6aMu MOXKHO U3MEPUTh apTepUAIbHOE IaBJICHUE y YeoBeka? Y
HMBOTHOT'O B 3KCIIEPUMEHTE?
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TEMA Ne3

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
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OObscCHHUTE, KaK MPOBECTH M3MEPEHHE apTEPHAIbHOTO JAABICHUS MO METOMY
KopotkoBa. Ha uem ocHOBaH faHHBINH MeTON?

[Ipn yBennyeHnn 9acTOTHI CEPIIEUHBI COKPAILICHHN: a) yBEININBACTCS JIH CH-
CTOJINYECKOE M/UiIH AuacTomdeckoe nasienue? b) Kak 3To uamenenue Bnusier
Ha IynbcoBoe naBieHue? ¢) Kakue n3MeHeHHs CUCTOJIMYECKOTO, AMacToINye-
CKOT'O | ITyJIbCOBOTO JIaBJIeHHsI Bbl okuaiy yBUAETh Y 310POBOTO YeJIOBeKa C
YBEIMYEHHEM Y HETO YaCTOTHI CEPACUHBIX COKPAICHN?

Onpenenure cpeaHee apTepualibHOE JIaBlIeHHE, UCTIONb3yS GopMyity, 00benu-
HSIONIYI0 00BEMHYIO CKOPOCTh KPOBOTOKA, TaBJICHUE U COIIPOTUBIICHHUE:
OO0beMHasi CKOPOCTh KPOBOTOKA (JIMTPHI B MUHYTY) B MajioM Kpyre KpoBOO-
OpalteHusi paBeH KPOBOTOKY B OOJIBIIOM Kpyre KpoBOOOpAIeHHUs, HO COIPO-
TUBJICHHE B COCYJax Majoro Kpyra KpoBooOpalieHus B 5 pa3 MEHbIIE, YeM B
GonbioM Kpyre. Mcnone3ys ypaBHEHHE U3 MIPEABIAYILETO BOIPOCa, TOKKUTE,
YTO CpellHee JaBlIeHHE B MAJIOM Kpyre KpOBOOOpaIleHus B 5 pa3 MEHbLIE YeM
B OOJIBIIIOM KpyTe.

[Touemy cpenHee apTepuaibHOE JaBIeHUE HE PABHO (CHCTOINYECKOE IaBICHHUE
—IIMACTOJINYECKOE AaBJICHuUE)/2?

JlaiiTe omnpezneseHne MOHATUIO MyJIbCOBOrO AapieHus. OObsicHUTE (Yepe3 u3-
MEHEHHS CHCTOINIECKOTO U THACTOIMYECKOTO IABICHNUS ) YBEIIUEHHUE ITyIbCO-
BOTO JIaBJICHUS BO BpeMsl (PU3MYECKUX YIPaKHEHHMA.

B 4em cocrouT mpuYnHA pazaMYMs KPOBSHOTO NaBJiEHHS, M3MEPEHHOTO HA
MIPaBOii M Ha JIEBOW PyKax YeJIOBEKa B COCTOSHHUHU TOKOS?

Uro Takoe meHTpaibHOoe BeHosHoe namieHue (L[BJ])? Kakue Qaxropsl ero
OTpeeNsoT?

Uro Takoe BEHO3HBIH Bo3Bpar KpoBu? Ilepeuncnure (GakTophl, CIOCOOCTBY-
IOLIME YBEIWYCHUIO BEHO3HOTO BO3BpaTa M €ro yMeHblIeHuto. Kak BenmuunHa
BEHO3HOTO BO3BpAaTa COOTHOCHUTCS C BEIMUYMHON IEHTPATIBHOTO BEHO3HOTO J1aB-
neHus’?

Kak usmensarcs Benuunna [[BJ] 1 00beM BEHO3HOTO BO3Bpara IpH ITyOOKOM
neixanun? Ipu ¢opcupoBanHom Bbinoxe? IIpu CHMKEHHHM COKpaTUTENHHON
(dynkuuu Muokapna? O6ocHyiTe Barr oTBeT.

Kak 1 mouemy M3MEHHTCS CEpACUHBIH BBHIOPOC, €CIM BO BpeMs (PU3MUYECKOM
paboThl BEHO3HBIN TPUTOK K CepIy yBeauumics Ha 1 i/Mun?

UYro Takoe churmorpadus? 3apucyiite churmorpammy, yKaKUTe €€ OCHOBHBIE
9JIEMEHTBHI, O0BSICHUTE UX POUCXOXKICHHUE.

[Toyemy npu pe3KoM CHMXEHUHM apTepHabHOTO AaBJICHUS (KOJUIAICe) peKo-
MEHIyeTCsl BHYTPUBEHHOE BBEICHHUE aJpeHalMHa U TUAPOKOPTHU30HA (KOPTH-
301a)? 3a cueT U3MEHEHHH KaKUX IIapaMeTpOB FeMOJMHAMHKH TIOBBILIAETCS ap-
TepUajbHOE JaBJIeHUE TPH MCIIONB30BaHUN YKa3aHHBIX npernapaTtos? [Touemy
B KJIMHUYECKOW MPAKTHKE UCTIONB3YIOT MMEHHO KOMOHHAIIUIO 3THX TOPMOHOB?
IpenapaT HUTPODIMIEPUH YACTO MCIIONB3YeTCS ISl KyNHPOBAHUS MPHUCTYTIA
cTeHoKapauu (00neBOi CHHIPOM B pe3ysibTaTe HECOOTBETCTBHUS MOTPEOHO-
CTeli MHOKap[a B KHCJIOPOJIE M BO3MOXKHOCTSIMH KOPOHAPHOTO KPOBOTOKA).



CUCTEMHAA TEMOAHAMUKA

43.

44,

45.

CunTaercs, 4TO OfHUM M3 IVIABHBIX MEXaHU3MOB JEWCTBHS HUTPOIIHMIIEPHHA
Ha CHCTEMy KpOBOOOpaIIeHHUs ABIIETCs ero 3¢ QeKxT Ha BeHO3HBIE cocynsl. B
pe3yabTaTe pacIIMPEeHUs! BEH U CHIDKSHHUS] BEHO3HOTO MIPUTOKA KPOBU K Cepl-
I[y YMCHBIIAETCS TpeAHarpys3Ka JICBOTO XKEeNyIouKa, HANPSHKCHHE ero CTEHOK
1 noTpebieHne MUOKapAoM Kuciiopona. BMmecre ¢ Tem, 3TOT penapar Helb3s
HCIIONB30BATh MPH MH(ApKTe MHOKAp/a IPaBOTO JKEIyH0dKa, KOTAa CHIKCHA
ero cokparuMocTh. Kak BbI gymaere, mouemy?

IMoueMy utst GBICTPOTO CHIDKECHHS apTEPHUANIbHOTO JABJICHUS IIPU €ro PE3KOM
MIOBBIIIEHNH (THIIEPTOHUYECKOM KpH3€), B KIIMHHKE, KaK MPABHIIO, IPUMEHSIOT
npernaparsl, OIIOKHPYIOIIHE OHOBPEMEHHO KakK 0-, TaK U [3-aApeHOpENeTOPEI
CEepIIEIHO-COCYIUCTON CUCTEMBI?

JUIst CHATUS TaXMKapUU B KIMHIYECKOH IPAKTHKE HCIOIB3YIOT (hapMaKoio-
THUYECKUE TMpernaparbl, OJIOKUPYONHE B-aJpeHOPEIeNTOPbI (HapuMep, Mmpo-
npasonon). ITodemy Onokama P-afApeHOPELENTOPOB MOXKET CHATH IIPHUCTYI
TaxuKapaun? MOXXHO JHM NPUMEHSTH 3TH Mpenaparsl JIOASM, CKIOHHBIM K
OporxocmazmMam? MOXHO JIM IPUMEHATB 3TH MpenapaTsl IPH MOHMKCHHOM ap-
TEepPHATLHOM JAaBICHUH?

JU1s KynmupoBaHWs HPHCTyNa OpOHXMAJBHOH acTMbl (YHyIIbe, BBI3BAaHHOE
YMEHBIIICHHEM TpOoCcBeTa OPOHXOB M OPOHXHOI) MAIMEHTY ObLI BBEACH aape-
HanuH. O0bsicHUTe Ne4eOHbIN 3P QEKT afpeHannta B JaHHOM ciaydae. ITouemy,
IIPeX/e YeM BBOIUTD aIPEHANH, CICAYeT ONPENSUTh y MalUeHTa BETHIHHY
apTepHAaNBEHOTO JaBICHUS?
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TEMA Ne4
Tema Ned

MexaHu3MBbI pery/isiiui TOHyca cocyn1oB. OCHOBHbIE
NPUHIUIIBI PEeryJslHi OPraHHOI0 KPOBOOOpaleHHs.
KposooOpamenne B kanusipax. Jiumgoodpamenne.

BOl'lpOCbl AJI CaMOIIOATIOTOBKH

1. Tonyc cocynoB u ero npoucxoxacHue. [lonsTre o 6a3anpHOM TOHyCce. Muo-
TeHHBIH, HEPBHBIN U T'YMOPAIIbHBIH MEXaHU3MBI PETYISIIIMN TOHYCa COCYIOB.

2.  MecTHbIe MEXaHU3MBI PETYSIIUN COCYANCTOTO TOHyca. MHOTE€HHas! pery-
JISIHSL COCYA0CTOTO TOHYcCa. BiMsiHue MECTHBIX Ba30aKTHBHBIX BEIIECTB U
MeTabonuToB. POk SHIOTENNS U SPUTPOLIUTOB B PETYISALMU TOHYCa COCY-
noB (IIpuno:xenue 26).

3. HepBHbIe MEXaHU3MBI PETYISIMUA COCYTUCTOTO TOHyca. OCOOEHHOCTH Bere-
TaTUBHOI MHHEPBALUK COCYI0B. VepapXusi HEpBHOM peryisiiy TOHyca CO-
cynos (Ilpuiioxenus 13, 26).

4. TopMmoHanmbHas PEryNALuUs COCYIUCTOTO TOHyca. PeHHH-aHIMOTEH3WH-aJb-
JIOCTEpPOHOBas ¥ cuMmnaro-aapeHamiosas cucremsl (Ilpusokenus 26, 30,
31).

5. OpranHoe KpoBoOOpalleHHEe. AyTOPEryJsiys OPraHHOTO KPOBOTOKA, (DYHK-
LMOHaNbHAs (aKTHBHAs, paboyast) M peakTUBHAasl (IIOCTOKKIIIO3UOHHAS) TH-
nepemusi. OcoOEHHOCTH KPOBOOOpAIIEHUS] B MHOKap/e, TOJIOBHOM MO3Te,
ckeneTHbIX Mblmax (Ipuioxkenue 32).

6. Muxpouupkynanus. XapakTepucTHKa MUKPOLIUPKYJISITOPHOTO pycia: CTpo-
€HHE W CBOMCTBA KAIMMILUIIPHBIX COCY/IOB.

7. MexaHu3Mbl TpaHCKANMMIUIIpHOTro oOMena. duibTpaius u peabcopOius B
Kanmuapax. Perysmsiuus kpoBoroka B kamwuisipax (Ilpuioxenue 29).

8. Jlumdaruueckas cucrema: crpoeHue 1 QyHKIuu. Mexanusmsl JIuMdpooOpa-
30BaHus U TUM(pOOoTTOKa. COoCTaB, CBOWCTBA U (PYHKIUH JTUM(BI, GYHKINK
TUMQATHYECKUX Y3II0B.

IIpakTyeckue padoThI

Padora 1. Ha0nronenne kpoBooOpameHus B IJ1aBaTeJbHOMN
NepenoHKe 3aHeil JanKu JATyIKH.

Hess padoThi: npoBecTy HAOMIONEHUS KPOBOOOPAIICHHUS B TIaBATEIBHOM TIepe-
MOHKE 3a/{HEH JIANKH JIATYIIKH U €r0 H3MEHEHHE B YCIOBHAX HEPBHON CTUMYJISILINH,
JICHEPBAIINH, TIO]] BAUSHIEM aJpCHANNHA 1 alleTHIXOIHHA.

OGopyaoBaHHe U MATEPHAJIBI: JISITYIIKA, MUKPOCKOII, TapauHOBas IIACTHHKA
C oTBepCTHEM, OyIaBKU, PACTBOP aJPCHAIMHA, PACTBOP AlCTUIIXONNHA, HUTKH, CTH-
MYJISITOP € JIEKTPOaMH, caseTKa, pernapoBaibHbIi HaOO0P.
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PEMYNALMA TOHYCA COCYA0B. MUKPOLMPKYNIALINA. NMM®OOBPALLIEHUE

VHHepBaIys COCyJI0B B Pa3INYHBIX 00NACTSIX KPOBEHOCHOW CHCTEMBI OCYIIECT-
BIISIETCSl NPEHMYIIECTBEHHO CHMIIATHYeCKUMHU HepBaMH. COCyI0CY>KHBAIOIIHN
3ddexT cuMnaTHYecKuX HEepBOB ObUT BIEPBbIE OOHAPYKEH KHEBCKUM (DH3MOIIO-
roM A. I1. Banstepom B 1842 1. ipu pa3zipaxeHUH CEAaIUIIHOIO HepBa y JIATyIL-
K. VI3BeCTHO, 4TO CMEIIaHHbIH CENaINIIHBIA HEPB CONEP)KUT TyBCTBHTEIBHBIE 1
JIBUT'aTeJIbHbIE COMaTHUECKHE U BeTeTaTHBHBIC HEPBHBIE BOIOKHA. TOT (haxT, 4To
HpH Hepepe3Ke CeAaINIIHOIO HepBa MPOUCXOIHUT PACIIMPEHHUE COCYIOB 33aIHHX
KOHEYHOCTEH JKMBOTHOTO, CBU/ICTEIBCTBYET O HAJIMIHUH B €r0 COCTaBE TOHHYECKU
AKTUBHBIX CUMIIATHYECKUX BOJIOKOH, ITOJJIEP)KUBAIOIINX MTOCTOSIHHBIA TOHYC CO-
cynoB. PaznpakeHne HepBa HIPUBOINT K CY)KEHHIO STHX COCY/IOB, BBISIBIISISL CTUMY-
JHpyroliee JeCTBUE CUMIIATHYECKHX ITOCTTaHIIMOHAPHBIX BOJIOKOH Ha COCY/IBI.

Xon pa6orsi: OOe31BMKECHHYIO JISATYIIKY MOMEIIAIT Ha HapaMHOBYIO ILIa-
cTUHKY. Hayi oTBepcTHEM B IUTACTHHKE PACTATHBAIOT MUIABATEIBHYIO MEPEIOHKY Ha
3a{HEH JIalke M 3aKpeIUIAIOT ee OyJaBKkaMu. ByllaBky BKaJbIBalTE HAUCKOCOK, YTO-
Obl OHM He Mellajy IOMELIEHUIO MEPENOHKU I0J] MUKpOcKoIl. IlepenoHKy cuib-
HO HE pacTATHBaIOT, YTOOBI HEe HapylaTh KpoBooOpamenus. Ha 3agneil moBepxHo-
¢ty Oenpa IeNaroT HaIpe3 KKK, Pa3IBUTAIOT MBIIIIIEI, HAXOAAT CEAANUIIHBIA HEPB
u OepyT ero Ha nurarypy. HaGmronass kpoBooOpalieH’e B MepernoHKe, nepepes3aror
HepB. OTMeEYalOT U3MEHEHHE TPOCBETA COCYIOB U CKOPOCTH JBIKEHHS KPOBHU IO
HUM. 3aTeM nepudepudeckuil KoHel HepBa KJIaAyT Ha 3JEKTPOAbl U HAHOCAT pas-
npaxenue (0,5-1B, 10-15I'n) B Teuenne 20-30 cek.

Iocne oxoHUaHUS pa3apaskeHus], KOTa BOCCTAHOBUTCS MCXOAHBIN TOK KPOBH 110
coCyaaM, MOBEPXHOCTh KOXKU IIIABATSIIbHON MEPEOHKH CMauUBalOT BaTHBIM TaM-
IIOHOM C afpeHaTuHOM. PUKCHPYIOT H3MEHEHHE CKOPOCTH IBIKEHUS KPOBH U IIPO-
CBETa COCYIOB.

3aTeM IUIaBaTeNbHYIO IEPENOHKY OTMBIBAIOT (PU3HOIOTHYECKUM PACTBOPOM, J0-
JKHUJIAIOTCS BOCCTAHOBJICHUS MCXOJHOIN CKOPOCTH KPOBOTOKA M CMayMBaIOT ILJIaBa-
TENBHYIO EPETIOHKY BaTHBHIM TAMIIOHOM C AIeTHIIXOJIMHA, OTMEYAIOT 3P dexT.

Pexomenanuu Kk opopmiieHHI0 padoThl. 3aHeCHTE PE3yJIbTaThl B IPOTOKON U
crenaiite BBIBOABL. Kak M3MeHseTCs MPOCBET COCYAOB MOCIE MEPEPE3KH CEAATUII-
Horo HepBa? Kak BusieT aqpeHalnH 1 alleTUIIXOINH Ha MPOCBET COCYIOB?
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TEMA Ne4

AKTyaJIBHOCTB TEMbI U KIIMHUY€CKOC 3HAYCHHUEC

Ilepugpepuueckoe
conpomuenenue
€OCy006 u omexu
HUJICHUX KOHeY-
Hocmell

Ecnu y 4enoBeka B OJIOKEHUH CTOSI COIPOTUBIICHUE apTEPHOI HE
YBEIMYUTCS, TO THAPOCTATHIECKOE JABICHUE B KaIMMLIAPaX HIK-
HHUX OTZEJNOB HOT JOCTHTHET TaKMX BBICOKHX 3HAYEHMH, 4TO U3
KalUIIpOB B MHTEPCTHIHATBHOE MPOCTPAHCTBO BBIMET OUEHBb
00ITBIITI0E KOIMYECTBO JKUIKOCTH, KOTOPAsi BEI30OBET OTEK.

Peakyus pesu-
CIUBHBIX COCYOO08
Ha zemoppazuye-
CKUIL WOK

HpI/I TEMOpparn4€CKOM MIOKE PE3UCTUBHBLIC COCYAbI CYKUBAIOTCS
", TAKUM 06pa30M, CHOCO6CTBy}OT NoAACPIKAHUIO UK BOCCTAHOB-
JICHUIO apTE€PpUAJILHOTO JaBJICHUS. HpPI apTepHam,Hoﬁ TUIIOTCH-
3UH, KOTZTa BHYTPUCOCYNJUCTOEC NABJICHUC MOHUKCHO, YCUIICHHOC
CYKCHHC apTCPUOJI TaKIKE BEACT K He60J’IBIHOMy BI)I6p00y KpOBHU
W3 TKaHEW B CBS3U C peaKuI/Ieﬁ MOCTAapTCPUOISIPHBIX COCYIOB.
KpOMC TOT'0, BHECOCYAUCTAs KUAKOCTh MOCTYIMACT B KallWJISAPBI
H3-3a YBCJIMYCHUS ITPOLICCCOB pea6cop6uI/H/I B OTBET HA ITOHU>KCH-
HOC KalTWJJIAPHOE THAPOCTATUYICCKOC NaBJICHUC.

Omexu npu neco-
CMoAmenbHoCmu
KIananno2o
annapama 6ex

Korna uenoBek, CiokoiHO CTOSBUINM HEKOTOPOE BPEMsI, HAUMHAET
WATH, JAaBICHAE B BEHAX HIKHUX KOHEYHOCTEH 3HAYNUTEIHHO II0-
HIDKAETCS: BCICACTBHE MONEPEMEHHOTO CXKAaTHs BEH COKPAIIAlo-
IIMMHCS] CKEJIETHBIMU MBIIIIAMH ¥ PaOOThI BEHO3HBIX KIIANIAHOB
KPOBB IPOJIBUTAETCS MO BEHAM K CEepIIy (BCIIOMOTraTeIbHBIH Ha-
coc). Kpome Toro, MpImednsie COKpAIIEHNs MPEISITCTBYIOT CKO-
IUIEHHIO KPOBY B BEHAX M CHI)KAIOT THAPOCTATHYCCKOE NABICHUE
B KalUIIpax, yMEHbIIas BOSMOKHOCTb BOSHUKHOBEHHS OTEKa B
CTOIaX BCIIEACTBUE CKOIUICHHS KHIKOCTH BO BPEMsI CTOSTHHSI.

OTa BCrIOMOraTeNbHasi HACOCHAS ASSTeIbHOCTD, OCYIIECTBIsIEMAs
COKpAlIEHUEM CKENEeTHBIX MBI, Mano3()(GeKTHBHA y IFOZIEH,
CTPAJIAIOIINX BAPUKO3HBIM PACHIMPEHHEM BEH HMKHMX KOHEYHO-
cteid. KimanaHel BHyTpH MOpa’keHHBIX 0O0JIE3HBIO BEH HE (PyHKIU-
OHMPYIOT JOJDKHBIM 00pa3oM, II03TOMY, KOT/[a MBILIIIBI HOT COKpa-
IAIOTCS, KPOBb NMPOABUIAETCS KaK BHEpel, Tak M Hazax. Takum
00pa3oM, KOT/ia YelIoBeK ¢ BApHKO3HBIM PACIIMPEHHEM BEH CTOUT
WM WIET, 1aBIeHNE B BEHaX JIOABDKEK U CTOI y HEro Ype3BbIvaii-
HO BBICOKOE. BBI3BaHHOE 3THM BBICOKOE JABICHHE B KaIMILIApax
BEIET K CKOIUICHUIO KUAKOCTH B IIMKOJIOTKAX U CTONAaxX M UX OT-
eKy.
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Acyum Korza neHTpanpHOe BEHO3HOE JaBJICHUE IOBBIIICHO, HAIIPUMeED,
IIPU 3aCTOMHOM CEePIIeYHON HEeA0CTATOYHOCTH, AABJICHUE B CUCTE-
Me BOPOTHOH BEHBI TaKXK€ IIOBBILIACTCS (OPTaIbHAS TMICPTEH-
3ust). Pa3BuBaromieecs B pe3yJbrare yBEJIMYCHUE KAMLISIPHOTO
TUIPOCTATUYECKOTO JIABICHUS B CUCTEME BUCLIEPAIHLHOTO KPOBO-
oOpaleHusi MPUBOAUT K OOIIMPHOM TPaHCCYAAaLHK KUAKOCTH B
OPIONIHYIO MOJOCTh. Takoe HAKOIUICHHE JKUIKOCTH B OPIOIIHON
HOJIOCTH HA3bIBAIOT ACIIUTOM.

OOmmpHBI GruOpo3 neveHn (Kak W pa3audHbIE (OPMBI IHUPPO-
3a ME€YEHH) BEAET K BBIPAXKEHHOMY yBEIMUYECHUIO CONPOTUBIECHUS
COCYHOB II€UYEHH, YTO TAKKe IOBBINIACT JABICHUE B CUCTEME
BOPOTHOM BEHBI M IPUBOIAMT K pa3BUTHIO acuuTa. bomee Toro,
JIaBJICHUE MOXET MOBBIIATHCS B APYTUX BEHAX, KOTOPbIE UMEIOT
aHACTOMO3bI C BOPOTHOH BeHOH. Hanpumep, MOryT 3HaYUTEIHHO
YBEIMYIHBAThCSl BEHBI TUIIEBO/A, 00pa3ysi BAPUKO3HBIE PaCIIHpe-
Husl. Eciiu Bapuko3sl pa3phIBarOTCs, 3TO BEAET K CEPbE3HOMY, Ya-
CTO (haTabHOMY BHYTPEHHEMY KPOBOTEYEHHIO. J[JIs TOTO Y4TOOBI
NIPEIOTBPATHTh CEPhE3HBIE IIPOOIEMBI, CBSI3aHHBI C IIOBBIIICHHBIM
BEHO3HBIM J/IaBJICHHEM B BOPOTHON BEHE NpPH LHPPO3€ MEUCHH,
3a4acTyl0 XUPYPrUYEeCKUM ITyTeM CO3JAal0T aHACTOMO3 (IOPTOKa-
BAJIBHBII aHACTOMO3) MKy BOPOTHOH M HH)KHEH MOJIOH BEHAMH,
YTOOBI CHU3UTH BEHO3HOE JJaBJICHHE B BOPOTHOH BEHE.

Dunvmpayusn TpaauIMOHHO CYMTAeTCs, YTO (PUIIBTPAIMs IIPOMCXOIUT B apTe-
u peabcopoyusn pHAIBEHOM KOHIIE Kamuiipa, a peabcopOuust — B BEHO3HOM U3-
6 Kanunnapax 3a rpaiueHTa TUAPOCTaTUYECKOr0 IaBJICHHs 10 XO4y Kaluuisipa.

OpnHaKo 3Ta CXeMa IOAXOIHUT TOJIBKO JUIsl TCOPETHIESCKOTO KaIlHJI-
Jigpa. HpﬂMLIe HaGJ'IIOZ[eHI/ISI IoKa3aji, 4YTO MHOI'MC KallUJIIAPbI
TOJNBKO (UIBTPYIOT, TOTIa KaK IpPYrHe TOJBKO abCopOMpYIOT.
Hampumep, B Kanmmnisipax MOYEYHOTO KIyOOYKa M3-3a BBICOKOTO
THAPOCTATUYCKOI'0 AaBJICHUS IPOUCXOIAUT (bl/IJ'IBTpaL[I/IH 10 BCEM
JUTMHE Kanmwuisipa. B kanuiuisgpax CiM3UCTOM 000JIOUKM KHILIeU-
HUKa THAPOCTAaTUYCCKasd U OHKOTUYECKasd CHUJIbI TaKOBBI, YTO IIO
BCEMY KalMUBIPy IPOUCXOAUT abCOpOLIHsL.

[ezuopamayusn Korna moBpexaeHHEe KanMLIIPOB OOIIMPHO, HAampUMeEp, IIpU
npu oxcozax 0)KOrax, BHYTPUCOCYIMCTas )KUIKOCTh M OCIKM IUIa3Mbl KPOBU
NEPEXOIAT B HHTEPCTULMAIBLHOE IPOCTPAHCTBO. benok, KoTophIit
BBIXOAUT M3 COCYAa, YBEIMYMBACT OHKOTUYECKOE JaBJICHHE WH-
TEePCTHULHAIBHON XUIKOCTH. DTa OoJblIas OCMOTHYECKAas CHIa
CHapy»H KallWIISIPOB IPHBOIUT K JOIOTHUTEIBHOM IOTEPE BOABI
U CHJIBHOM JIeTUIpaTalivy MalueHTa IpH OOIIMPHBIX 0XKOTaX.
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Omek 1ezKkux KaK
ceocmeue no-
POKO08 K1ananos
cepoya

B nerkux cpeaHee KamMUIAPHOE THAPOCTATHYECKOE TaBICHUE
COCTaBIICTCS TOJIBKO OKOJIO 8 MM PT. CT. Tak Kak OHKOTHYECKOE
JIABJICHUE TIJIa3Mbl COCTABIISIET 25 MM PT. CT., a JaBJICHUE UHTEP-
CTUIMAIILHOW )KUKOCTH B JIETKOM IPUOJIU3UTENILHO PaBHO 15 MM
PT. CT., TO PE3yJIBTUPYIOIIAs CHJIa CIerKa OJaronpHUsITCTBYET pe-
abcopbumnu. Hecmotpst Ha 9710, TMMda B JIerkux odpasyercs. J1a
nuMda COCTOUT M3 KHIKOCTH, M3BJICKAOMICHCS U3 KAHUIIPOB
MPU MTOMOIIK 0OCMOCa MaJIbIM KOJTHYSCTBOM IIIa3MEHHOTO Oelka,
KOTOPBII BBIXOIWT Yepe3 SHAOTEIHNA Kamuuisipa.

Ilpy Takux MATOJIOTHYECKUX COCTOSHHSAX, KAK HEIOCTATOYHOCTH
JIEBOTO YKEJTYI0YKA UIIH CTEHO3 MUTPAJILHOTO KJIallaHa, KaruJUIsp-
HOE THIPOCTATHYECKOE JIABJIEHHE B JIETKUX MOYKET IPEBBICHTH OH-
KOTHYECKOE JIaBIICHUE TUIa3Mbl. DTO BBI3BIBAET OTEK JIETKHX, CO-
CTOSIHHE, KOTOPOE CEephEe3HO HAPYLIACT ra30Bblii 0OMEH B JIETKOM.

3axon Jlannaca

Korma 4enoBek CHOKOMHO CTOWT, DAaBICHHWE B KaMLIIPaX CTOII
MoxeT gocturarb 100 MM ptT. cT. OmHAKO H3-3a Y3KOTO IPOCBETa
TOHKOCTEHHbIE KallWUIIIPEl MOTYT BEIJEP’KHBATh TAKOE BHICOKOE
BHYTPEHHEE JaBIICHUE, HE Pa3phIBasch (3akoH Jlammaca).

Bonpocs! 1151 CaMOKOHTPOJIA

[aiime onpedenenusn cnedyroujum NOHAMUAM:

PN R WD

—_— e s = O
NhA W= o
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bazanbHeIi TOHYC cOCcynoB

MuoreHHas perysius COCyAHCTOro TOHyca

HepBHas perymsnus cocyancToro ToHyca

I'ymopaiibHast perynsuusi CoCyJiCTOro TOHyca

MecTHbIE MEXaHH3MBI PETYIISIIMN COCYAUCTOTO TOHYCa
CucTeMHbIe MEXaHU3MBI PETYJISIUU COCYIUCTOTO TOHyCa
Bazoxonctpukrop

Baszogunararop

Kammapras usrparus

Kanwuisipaas peabcopOuust

®dakTopsl, CIocoOCTBYOIHE GUIBTPAIUN (TIEPEUUCIIUTD)
®dakTopsl, criocodcTByIONIHE peadcopOunu (MepedncinTb)
AKTHBHAsI THTIEpEMUS

PeakTuBHas runepemus

PaBnoBecue Crapnunra
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Cumyauuounbte 3a0auu u KOHmMpOJibHble 60RPOCHL:

1.

et

v

10.
11.
12.
13.
14.
15.

16.

17.

18.

19.

20.

Uro Takoe Ga3anbHbIN TOHYC cocynoB? KakuMu KOMIIOHEHTaMH OH 00eCIieyn-
Baercs’?

Uto mompa3yMeBaroT MoJ MECTHOM peryisinuei cocynuctoro tonyca? Ilepe-
YUCJIUTE MECTHBIE (hAKTOPBI, U3MEHSIOIUE TOHYC COCYIIOB.

Kakumy BOITOKHaMH HHHEPBUPYIOTCS [T AKHE MBIIIIIEI OONBIINHCTBA COCYIOB?
Kakue BiIusHUS MOTYT OKa3bIBaTh CUMIIATHYECKUE HEPBHBIE BOJIOKHA Ha COCTO-
SIHAE TIAJIKUX MBI cocynoB? OT uero 3aBUCHT 3TOT 3 dert?

B uem 3akirodaeTcss 0COOEHHOCTD apaCUMIIATUYECKON HHHEPBALUU COCYNOB?
Kakoe BinmsiHHE MOKET OKa3bIBaTh TOPMOH aJpeHAINH Ha TOHYC apTepHol B
ckeneTHbIX MbIax? OT Kakux (akTopoB 3aBUCHUT €ro dPQext?

OmnumuTe, B YeM MPOSIBISICTCS MPUHLIUI HePapXUX HEPBHOTO KOHTPOJIS TOHYCa
COCYJIOB.

I'ne pacmionararoTcsi BA30OMOTOPHBIE IIEHTPBI CIMHHOTO Mo3ra? Kakum oOpazom
peanu3yercs UX BIMSHHE Ha TOHYC COCYI0B?

I'me pacmonaraercs cocymoaBurarenbHbii neHTp? M3 Kakux 30H OH COCTOUT?
Kakoe BnusHME OKa3bIBAIOT €r0 HEWPOHBI HA COCTOSIHUE Ba30MOTOPHBIX LIEH-
TPOB CIIMHHOTO MO3ra’?

Iepeuncnute ropMOHBI, CIOCOOHBIE OKa3bIBATh BIUSHUE HAa COCTOSHHUE COCY-
JFCTOTO TOHYCA.

[lepeuncnuTe KOMIIOHEHTH PEHUH-aHTHOTEH3MH-AJIBI0CTEPOHOBOM CHCTEMBI.
Omnumure, Kak MPOUCXOAUT aKTHBAINS TAHHON CUCTEMEI.

KaxkoBs! ¢uzuonorunueckue 3¢ exrs anruorenzuna I1?

Kakue ¢axtopsl criocoOCTBYIOT BRIOPOCY pEHHHA B KPOBB?

[lepeuncnuTe OCHOBHBIE MEXaHM3MBI PETYIIALIMU OPIraHHOTO KPOBOTOKA.
OmnuimuTe MHOTEHHBIE MEXaHU3MBI PETYJISILUH TOHyca CocynoB. B uem 3akimio-
yaeTcs (HU3UOJI0rNUeCcKOe Ha3HAUCHUE JaHHOTO MeXaHu3Ma?

Uro Takoe mMerabonuveckas ayToperyisius kpopotoka? Ha3zoBure ee 0cHOB-
Hele ¢opmsbl. [TocpencTBom yero peanausyercs AaHHBIA MEXaHU3M PEryIsauu
OpPTaHHOTO KPOBOTOKA?

KakoBa posnb 5HI0TeNHs B pETYIIALUU OpraHHOro kpoBotoka? Ilepednciure Ba-
30MJIATaTOPEL, BBICIIIEMbIE SHIOTEITHEM.

[ManuenTam, cTpajalomUM MPUCTYIIAaM CTEHOKapAWUHU (CHa3M KOPOHApHBIX CO-
CYIOB), Ha3HAYAIOT NpeNaparsl, ABISIOIIEcs JOHOPOM MOHOOKcAa azota NO
(manpumep, HUTpornuuepuH). OOBICHUTE ¢ (PU3HOIIOTHUECKON TOYKH 3PEHHS
MEXaHU3M JIe4eOHOTO AEHCTBUS TaKHX MPENapaToB.

B uem 3akirogaeTcs 3pUTPOLUTOB B PETyNAIMU KpoBoToka B oprane? Ilocpen-
CTBOM KakuX (pakTOpOB 3PHUTPOLUTEI CIIOCOOHBI PEryIHPOBAaTh MECTHBIH KO-
BOTOK?

OxapakTepun3yiiTe KpOBOTOK B Kammnisipax. KakoBsl mokazarenn o0beMHOUN 1
JIMHEIHO CKOPOCTU KPOBOTOKA B JJAHHOM OTJele cocyaucToro pycia? Kakoa
BEJINYMHA COCYITUCTOTO COMPOTUBIICHHUS KAMMILISIPOB 10 CPABHEHHUIO C APYTUMHU
cocynamu?
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21.
22.

23.

24.

25.

26.

27.

28.
29.

30.

31.

74

Kakne oOMeHHBIE MPOIIeCcChl MPOTEKAIOT B KAMILIAPax?

Uro Takoe kamwuisipHas ¢uisTpanus? Kaxue (akropsl cnocoOCTBYIOT 3TOMY
nporeccy?

Uro Takoe xanuisipHas peabcopbuus? Kakue paxTopsl ciocOOCTBYIOT STOMY
nporeccy?

CocraBere ypaBHeHHe CTapiMHTa IS apTEpPHAIBHOIO M BEHO3HOTO KOHIIOB
Kamisipa. Kakue mpoueccsl mpeobiaagaioT B apTepuabHOM YacTH Karlmuisip-
Horo pycia? Kakue B BeHO3HOU?

B xakyro cTopoHy cMmecTuTcs paBHoBecue CTapiauHIa IpH CHWKEHHH COREp-
*KaHMs Oelka B KpoBH? [Ipu CHIKEHUH COKPAaTHTEIBHOM (QYHKIMH MHOKapaa?
O6ocHyiiTe Barr otseT.

Ecnu cpenHee KammUIIpHOE THAPOCTATHYECKOE AaBICHNUE cocTaBisieT 20 MM
PT. CT, JaBII€HUE TKAaHU 4 MM PT. CT., OHKOTUYIECKOE JIaBICHHE IUIA3MbI 25 MM PT.
CT. U OHKOTHYECKOE JABJICHUE TKAaHU 2 MM PT. CT., TO YTO HPOUCXOIUT B ITOM
Kamuispe — abcopoums wiu gunsrpanus? [oyemy?

Jaiite MOp(QOGYyHKIIMOHATIBHYIO XapAKTEPUCTUKY JIUM(DATUUECKUM KaIlMJLIs-
pam.

Iepeuncnute GyHKIUN TUMPBHIL.

Kakue ¢akTopsl cHOCOOCTBYIOT JBHKEHHIO JTUM(BI 10 TUM(AaTHYECKUM COCY-
nam?

IMTocne 0qHOCTOPOHHETO yAaIeHHUsT MOJIOYHOM JKele3bl y MAllMeHTKU PAa3BUIICS
CHJIBHBIH OTEK PYKH Ha ONCPHPOBAHHON CTOpOHE. B 4eM Bo3MOXKHas MpUYMHA
MOSIBJIEHUS OT€Ka KOHEYHOCTH B IaHHOM CUTyaluu?

Kakum 00pa3oM anbOyMHH, KOTOPBII BBINIEN M3 KPOBEHOCHBIX KAIMIIIIPOB,
BO3BpAIIAETCs B OONBIION KPYT KpPOBOOOpAIeHUS?



MEXAHW3MbI NMOAAEPXAHUA CUCTEMHOIO APTEPUAJIBHOTO JIABNIEHNA

Tema Ne5

MexaHu3MBbI NOAEPKAHUA CUCTEMHOI0 APTEPHAIBLHOIO
aapJjieHus. U3MeHeHue reMOIMHAMHUKHY BO BpeMs (pusnueckou
HAIrpy3KHU

BO]’[pOCBI AJId CaMONMoArOTOBKH

1.

2.

MexaHU3MBI PETYJSIIH CHCTEMHOTO apTepHAIBHOTO JaBICHUS (HEPBHEIE,
ryMopaibHble, CpouHble, fonroBpemenHbie) (IIpuaoxenue 33).
PeduexropHas (cpodHast) peryiIaius apTepHanbHoro nasieHus. [lonsaTre o
COCYHOIBUTATEIFHOM ILIEHTPE: JOKaIMu3anus, ocHOBHbIC 30HBI (IIpuioxe-
Hue 34).

Pedekchl ¢ 0CHOBHBIX pe(pIeKCOTeHHBIX 30H. 3HAYEHHE apTepHANIbHBIX 0a-
POPELENTOPOB, aAPTEPHABHBIX XEMOPELENITOPOB, CEPACUHO-JICTOUHBIX pe-
[IENTOPOB U PELENTOPOB PACTKEHUSI IIPEACEPIHH B TTOAACPKAHUN BEIHIN-
HBI CUCTEMHOT0 apTepHuanbHoro fasneHus (Ipuiaoxenus 35-37).

Ponp pasnuyHBIX OTIENOB HEHTPaIbHOW HEPBHON CHCTEMBI B PETYISIIUN
KpOBOOOpalIeHHU.

Jonrocpounsle (TOPMOHAIBHBIE) MEXAHH3MBI PETYISAINH apTepHAIBHOTO
JaBJICHU:. 3HAYEHHE II0YEK B MTOAJICPKAHUHU BETTMYHUHEI apTEPUAIBHOTO J1aB-
neHus1. Polb peHHH-aHTHOTEH3HH-aIbI0CTEPOHOBON CHCTEMBI, Ba30IPECCH-
Ha, IPEJICEPAHOTO HATPUITypeTHYECKOro MENTHAA U IPYTUX TOPMOHOB H Ba-
30aKTHBHBIX BEIIECTB B PETYIALNHI apTePHATbHOTO JaBICHUS.
KposooOGpaenue npu ¢usuueckoii Harpyske (Ilpuiaoxenust 40-43).
MexaHU3MBI 00€CTIEUeHHs HOPMAIFHOTO YPOBHS apTepPHABHOTO JABICHUS
IPH TO-CTYPaNBHBIX peakuusx (oprocras, aHTHoprocra3) (IIpuioxenne
38).

KomneHcaTopHBIC M3MEHEHHS (YHKIHH CEepAeYHO-COCYAUCTOH CHCTEMBI
TIpH KPOBOTIOTEPE, IIPU CHIKEHUH CHCTEMHOTO apTepHaIbHOTO JAaBICHHS H
runosonemui (Ilpunoxenue 39).
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IIpakTHyeckune padoThI

Padora 1. Onenka pa6oTsl cepana npu pu3ndeckoi HaArpyske

Ieab padoThI: IPOU3BECTH OLIEHKY PAaOOTHI cepla NpH GU3MIECKON HarpysKe.
Oo0opynoBaHue M MaTePUAJIbI: CEKyHIOMED.

Jnst ymydmieHus B Ipolecce TPEHUPOBKH (yHKIHOHAIBHOTO COCTOSTHUSI Opra-
HU3Ma (U3UYECKUe YHPaKHEHWs JOJKHBI OBITh TAaKOH MHTEHCHBHOCTHU, YTOOBI
YacToTa CEepJEYHBIX COKpamieHuil B xofe ee gocturia 70% OT MakCHManbHOM,
paccuuteiBaemoit o dopmyne: YCC = 220 — Bospacr (r). [Ipenensuyro YCC
TP BBITIOTHEHUHN (DYHKIMOHATIBHBIX TPOO MOJKHO OMPEIEIHTh IO CIEAYIONEeH Ta-
omuue (B.JI.Kapnman u ap., 1988):

Bospacr, ner UCC, yn/muH
20-29 170
30-39 160
40-49 150
50-59 140

60 u crapue 130

HerpennpoBanHOMY 4enoBeKy Jydllle HAYMHATHh ¢ (QU3NUECKON HArpy3KH TaKoi
nHTeHCHBHOCTH, 4T00Bl UCC Haxomuiach B mpeaenax 60% oT MakcHMaibHOH, a
[0 Mepe MOBBIIICHHUS CTENIEHH TPEHHUPOBAHHOCTH €€ MOXKHO MOCTEIICHHO yBEIU-
YHMBaTh. 3aHATHS JODKHBI MPOBOJUTHCS HE MEHEE TPEeX pa3 B HEACNIO; KakKI0e
3aHATHE IOJDKHO BKJIIOYATh PasMHMHKY (5 MUH), OCHOBHYIO 4acTh (15-30 mun),
korna YCC pocturaer 60-75% OT MaKCUMaJIbHOM BEJTMYHHBI, M 3aKITIOYUTEIbHBIN
nepuox (5 MHH), KOTIa HHTEHCHUBHOCTb (PU3WYECKHUX YIPAXHEHHH MOCTEIEHHO
camkaercs. [l oueHkn paboThl cepAua Hmpu (HU3NYECKONW HArpy3Ke MPOBOIST
poOy Pydne.

Xon pa6otsl. [Ipu npoBeaeHHn MpoOsl Pydbe MoaCYUTHIBAIOT YaCTOTY MyJbca B
Teuenue 15 cexynn: B nonoxenuu cuad (P,), mocne 30 myOOKHMX NpUCENaHUH, BbI-
TIOJIHEHHBIX B TeueHue 60 cexynn, B monoxenuun cuas (P,) m vepes 1 Mun mocne
OKOHYaHHus HarpyskH (P,). Ha 0cHOBE oy 4€eHHBIX PE3yIBTaTOB ONPEAEIIAIOT II0Ka-
3atenb cepaednoit aesirensHocTH (IIC/) o hopmyie:

HCH — -1-2(“”1 + P;. + P=:I—:”{j
10

Onenka [IC]] ocymecTBisiercs mo cnexyromuM HopMmatuBam: ot 0 1o 5,0 — ot1-
JM4Ho, ot 5,1 1o 10,0 — xopomo, ot 10,1 no 15,0 — ynosnerBoputensHo, 6onee 15,0
— HEYJOBJICTBOPHUTEIHHO.

Pexomenmanuu Kk odopMiieHHI0 padoThl. [lonydyeHHbIC NaHHBIC BHECUTE B
npotokod, gaite oneHky I1CJ]. Ouenute BpeMsi BOCCTAaHOBICHHS IyJIbCa K UCXOJ-
HOMY YPOBHIO: ME€HEEe 3-X MUHYT — XOPOIIHU Pe3ynbTaT, oT 3 10 4-X MUHYT — Cpe/i-
HUii, Oonee 4-X MUHYT — (YHKIHOHAJIbHAS JIAOMIBHOCTh CHCTEMBI KUCIOPOI000e-
CIIEYCHUS] HUXKE CPEIHETO0.
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Padora 2. ®yHKIHMOHAJIbHbIE NPOObI HA PEAKTHBHOCTD
CepaeYHO-COCYAUCTOM CUCTEMBbI.

Ieab pabdoThI: IPOU3BECTH OLIEHKY aJalTalluU CEPIEUYHO-COCYIUCTON CHUCTEMBI
K JO3UPOBAaHHON (PU3NYECKOH Harpy3Ke.

O0opynoBanue 1 MaTepuaJbl: churMoManomeTp Pusa-Poyun (unu ToHOMETD),
(OHEHIOCKOTI, CITHPT, BaTa.

Jns oueHkn (QU3MYECKOTO COCTOSHHMS 4eNOBEeKa (310pOBbs, TPEHUPOBAHHOCTH,
paboTocmnocoOHOCTH U T.1I.) MPUMEHSIOT (PyHKIIMOHAIBHBIE TPOOBI, MO3BOJISIOMINE
HCCIIEZIOBATh XapaKTep PeaklMy YeIOBEeKa Ha JT03UPOBAHHBIC HATPY3KH.

CepaeuHblii BBIOPOC Pe3K0 MEHSIIOTCSI IPH HANpsDKEHHOH (usnyeckoil pabote, oH
MoxeT fgocturarh y uenoseka 20-30 i/mun. (Ilpunoxenns 40-43)

Xox pa6oTbi: PaboTy BBITOMHSIOT 4 YeIOBEKA: UCTIBITYEMbII, H3MEPSIOIIHUEL ap-
TEpUAbHOE IaBJICHUE, U3MEPSIOLIHIA TyJIbC, Beaymui 3anucu. @opmupyiot 3-4 Ta-
KHX pabo4uXx rpyIiil.

HcnbiTyemoro ycaxkupaercs Ha cTy1. OMH U3 Y4aCTHUKOB U3MEPSIET Yy HEro ap-
TepHaJIbHOE TaBIECHHE, BTOPOH MOJICUNTHIBACT ITyJIbC, TPETHI 3alIMCHIBAET IOKa3aTe-
11 B Tabnuiy. OnpeneneHue apTepragbHOro AaBJIeHUS U MYJIbCa UIET 00s3aTeIbHO
OTHOBpPEMEHHO. 3aTeM UCIIBITyeMbIi AenaeT 30 mpucenanuii 3a 1 MUH U cpasy mocie
Harpy3KH y HEro U3MepsIoT apTeprajibHOe JaBlIeHHE U YacTOTy IyJibca. M3mepenus
IIPOBOJHTE [0 T€X ITOP, MOKA ITOKA3aTENI HE BEPHYTHCS K HCXOIHBIM BETMUMHAM.

Pexomennanuu Kk odopmienuio padornsl. [lomyueHHsle gaHHBIE OQOpMHUTE B
BHUJIC TAOJHIIBL.

OueHKa peaKTHBHOCTH CePAEYHO-COCYAHCTOI CHCTEMBI

Toxasa- | o~ ITocne Harpys3ku BpeMmst nociie HArpy3Ku
T abeomor. |+% or ¢pona |1 muH |2 wmuH |3 MHH |+% ot poHa
ycc
cn
AN
8ol
YO
MOK
PC
MC

BHUK

O6parute BHruManue Ha BenmunHy MOK B 1okoe u mocie Harpy3ku, Ha Xapak-
tep u3MeneHus: YO u UCC ucnpITyeMbIX, Ha IPOIOIKUTEIHLHOCTD IIEpHO/Ia BOCCTa-
HoBneHus. Kak mpaBmiio, y B3poCIoro 4ejoBeKa IeMOANHAMHYECKHE IOKa3aTesn
HOPMAJIM3YIOTCS [0 OKOHYaHUH 3-X MUHYT nocie GU3UIecKOd Harpy3KH.

IIpu xopommx afanTUBHBIX CBOICTBAX CEPAEYHO-COCYUCTON CHCTEMBI YeJI0Be-
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TEMA Nob

Ka nocJe BeINonHeHus padotel otMeuaetcs poct CJI Ha 20-40 MM.pT.CT, IpH HENO-
CTaTOYHOM MOATOTOBICHHOCTH uenoBeka - CJl yBennumBaercs Ha 40-60 MM.pT.CT.
Crenaiite BHIBOA O CTENEHN TPEHHPOBAHHOCTH CEPAECIHO-COCYANCTON CHUCTEMBI UC-
MBITYEMBIX IO BCEM MTOKA3aTEIsIM.

Beruncnute BereraruBHbiii uuaekc Kepmo (BUK) - cooTHomieHue auacto-
nuueckoro aprepuanbHoro aasienus (), m wactorsl mynsca (UCC, yn/mMuH):
BUK = (1 - J/4YCC) x 100

V¥ 3p0poBoro yenoseka 3Haduenue BUK npubnuxaercs k Hylro (paBHOBECHOE CO-
CTOSIHHE BEreTaTHBHOW HEPBHOM CHCTEMBI), IPU MPEoOIagaHiy CHMIIATHYECKOTO
TOHYCa OTMEYaeTCs yBEJIIMYEHHE, MapaCUMIIaTUYECKOTO — YMEHbUICHHE (CTAaHOBUT-
Cs1 OTPUIIATEIHHBIM).

Padora 3. Biusinne nosoxeHus rejia Ha GyHKIMOHAJIBbHOE
COCTOSIHHE CePAECYHO-COCYIUCTON CHCTEMBI

Heab paborbl: HccienoBaTh (GYHKIHMOHAIBHOE COCTOSIHUE CEpAEYHO-COCYAU-
CTOH CHCTEMSBI C TOMOIIBI0 OPTOKIMHOCTATHYECKOH TIPOOHI.

O0OopynoBanne H MaTepHAJIbI: CEKyHIOMED, TOHOMETP Ul U3MEPEHNUS apTepU-
anmpHOTO mMaBneHus (AJl).

Opmocmamuyeckas npoba CITyKUT IS XapaKTEPUCTUKK (HYHKIIMOHAIBEHON MOJI-
HOLIGHHOCTH PEe(IIEKTOPHBIX MEXaHM3MOB PEryNslNHM IeMOIMHAMUKH M OLECHKH
BO30YIMMOCTH IIEHTPOB CHMIIATMYECKOIl MHHEpBaLMU. Y 00CIeayeMOoro mocie
S5-MHHYTHOTO HpeObIBaHUS B ITOJIOKEHUHM JIe)Ka PETHCTPUPYIOT YACcTOTY Cepaed-
HBIX COKpameHui. 3aTeM 1o KoMaHJie 00cieIyeMblii CIIOKoitHO (0e3 PHIBKOB) 3a-
HUMaeT nojoxeHue cros. [lynbc moncunteiBaetrcs Ha 1-if u 3-ii MuUHYyTE MpeObI-
BaHUs B BEPTHKAJILHOM IOJIOKEHHH, KPOBSHOE JABJICHHE ONpenesseTcs Ha 3-il u
5-i munyTe. OLeHKa MPoObI MOXKET OCYIIECTBIATHCS TOJNBKO IO MYJIbCY MM IO
IyJbCY M apTePHANIbHOMY JABICHHIO. Y MOJIOABIX JIIOJIEi IIPH Mepexo/ie U3 ropu-
30HTAJILHOTO MOJIOKEHHS B BEPTHKAJIBHOE YACTOTA CEPICUHBIX COKPAIICHHI yBe-
JIMYUBACTCS B CPEHEM Ha 12 B MUHYTY C HOBBILICHUEM apTEPHAIBHOTO IaBICHUS
Ha 20 MM PT. CT.

B030y1MMOCTh LIEHTPOB CUMIIATHYECKON MHHEPBALUH ONPEIENIACTCS 10 CTEIICHH
YYaIlleH!s MyJbCa, a NOJHOLEHHOCTb BEreTaTUBHON PETY/IALMH 110 BPEMEHH CTa-
Ownuzanuu mynsca. B Hopme (Y MOJIOZBIX JIMIT) IYJIbC BO3BPAILAETCS K MCXOAHBIM
3HAYCHUSIM Ha 3 MHUHYTe. Bo30yIMMOCTb CHMIIATHYECKOTO OT/ENa OLIEHUBACTCS
KaK HOpMaJlbHasl, €CJIU CTENCHb YYaIlleHHs 1yJ1bCa P IPOBEICHUH OPTOCTaTHYe-
ckoif mpoOsI coctapisieT 10 30%. IIpy MOBBINIEHNH YaCTOTHI IyNbca OoIee 4eM Ha
30% BO30YIMMOCTh OLIEHUBAETCS KaK MOBBIILICHHAS.

Knunocmamuueckas npoba XxapakrepusyeT BO30yAHMMOCTh LIEHTPOB MapacuMIIa-
THYECKOW WHHEpBaIi. MeToMKa MOBEACHHS: HCCIICAYyEMBbIi TUIABHO MEPEXOIUT
U3 TIOJIOXKEHHSI CTOSI B MOJIOXKCHHUE Jiexka. [10JICYMTHIBAIOT M CPABHUBAIOT YaCTOTY
My/lbCa B BEPTUKAIHLHOM H TOPH30HTAJIBHOM MOJOKEHHSAX. KiMHOCTaTHUeCcKas
npoba B HOpME HPOSIBISIETCS 3aMEIJICHHEM ITylbca B CpeJHEM Ha 2-8 ynapoB B
MHUHYTY.
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B030yanMoCTh MapacHMIIaTHYECKUX LEHTPOB OIEHMBACTCS Kak HOpMajbHas,
€CJI CHIDKEHHE YacTOTHI ITyJbca INPH MPOBEIEHUH KIMHOCTaTHYECKOH NpoOBI
npoucxoauT MeHee yeM Ha 20%. Ecnu cTenens 3ame/uieHHs IIyJIbCca COCTaBIIsAET
6onee 20%, 3TO TOBOPHT O MOBHIIIEHHOH BO30YJMMOCTH NapacUMIIaTHYECKOTO OT-
JieJa BETeTaTHBHONW HEPBHOM CHCTEMBI.

Xon padorsl. VccnenoBanue npoBOauUTCs B Ba preMa. Y o0ciieryeMoro, Jiexa-
IIIeTO Ha CIMHE, ITOJICYUTHIBAIOT YHCIIO CePIICYHBIX COKPAIICHHI U H3MEPSIOT apTepH-
aJIbHOE JIABJICHKE, a 3aTeM MpeyIararoT Bcrarh (opmocmamuyeckas npoba). B Hopme
Hepexo]] U3 TOPU30HTAIBHOTO IIOJIOXKEHUS B BEPTUKAIILHOE COIPOBOXKIACTCSl YBEIUYE-
HHMEM JaCTOTHI CEPICUHBIX COKPAILEHHUH (IIy/Ibca) ¥ MOBBIICHUEM apTepUaIbHOTO 1aB-
nennst. [Ipu nepexoze marueHTa 00paTHO B TOPU30HTAIBHOE MOJIOXKEHIE TTOKa3aTeli
IyJbCca M AABICHUS BO3BPAILAIOTCS K UCXOIHBIM 3HAYEHUSIM B TEUCHUE 3 MUHYT (Kau-
nocmamuyeckas npoda). CTeneHb yCKOpeHusl IyJbca IIPU OPTOCTAaTUIECKOH IIpooe sB-
JISIeTCsI TOKa3aresieM Bo30yIMMOCTH CUMITATUYECKON YaCTH BEreTaTUBHOM HEPBHOI CH-
CTeMBL. 3HAYUTEIHEHOE 3aMEUICHHE MyJbca P KIIMHOCTaTHIeCKOH po0Oe yKa3hIBaeT
Ha MOBBIIIEHHE BO30YIMMOCTH IIapacUMIIaTHYECKOH YacTu.

Pexomenmanuu k oopmiennio pagorsl. IlomydeHHsle maHHBIE 0(OpPMHTE B
BUJIE TaOINIIBI, JATEe MM OLICHKY.

Bimsinue oprokauHocTaTuyeckoi nmpodsl Ha A/l u YCC

Hcxonnoe ITpu npoBene-

3HAYEHHe HHM IPOOBI
Opmocmamuyeckas npoba

Cucromunueckoe AJl, MM pT. T

TTokasarenn O1kioHenue, %

Junactonuyeckoe AJl, MM pT. CT

Yacrora myinbea, yia/MuH

Knunocmamuueckas npoba

Cucronuueckoe AJl, MM pT. T
Jwnactonnyeckoe AJl, MM pT. CT
Yacrora mynbca, ya/MUH
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AKTyaJIBHOCTB TEMbI U KIIMHUY€CKOC 3HAYCHHUEC

Opmocmamuye-
cKas cunomen-
3un

Korza B3poCIIblil 4eI0BeK BCTAET U3 MOJIOKEHHUS JIeXka Ha CIIMHE U
NPUHUMAET pacciabiIeHHOe MOJIOKEHHE CTOS, B COCYAaX HIKHUX
koHeyHocTer ckarumBaercs oT 300 xo 800 Mt KpoBH. DTO CKOILIE-
HHE KPOBU MOXKET NPUBECTH K YMEHBIICHUIO CEPIEUHOTO BRIOpOCa
Ha BeNMYMHY 10 2;1/MuH. KoMIeHcaTtopHble peakiuyd OpraHu3Ma
NPH HPHHATHU YEJIOBEKOM BEPTHUKAIBHOTO IOJIOKEHHS CXOXKH C
peakuusiMH pH Kposomnotepe. Hampumep, NOHWKEHHOE BO30YkK-
JICHHE apTepualbHbIX 0apopenenTopoB BHI3BIBAET peIeKTOPHOE
YBEJIMYEHHE YaCTOThI CEPIICYHBIX COKPAIICHUH, YCHUIMBAET COKpa-
IIEHUs] MUOKap/a M BBI3BIBAET CY)KEHUE apTEPHOI U BEH.

MHorue 1eKapcTBEHHBIE CPEACTBA, NMPHUMEHSEMbIE AN JICUCHHS
XPOHMYECKOH THUMEPTOHUH, YXyAIIAI0T CIOCOOHOCTh OpraHu3Ma K
pedIeKTOPHON afanTalyy IPU MPUHATHH YETOBEKOM BEPTHKAIIb-
Horo nonoxeHus. KocMoHaBTHI oclie MPeObIBaHNS B HEBECOMOCTH
B T€UEHME HECKOJIBKUX JHEH TaKkke TepsIOT CIOCOOHOCTh K TaKOM
aJlanTalliy 1 KCTIBITHIBAIOT 3aMETHBIE TPYJHOCTH Ha MEPBBIX Opax
nocye Bo3BpauieHus Ha 3emito. Korna oHy, Kak U Ipyrue JIIOIU ¢
HapylLIeHUEeM peUIeKTOPHON aJanTaliy, HEPEXOIiT B MOJIOKEHHE
CTOSI, X KPOBSIHOE apTepHalbHOE AABICHUE MOXKET CYIECTBEHHO
MOHMU3UTHCS. Takas peaknys Ha3bIBaeTCsl OPTOCTATHYECKOI THII0-
TeH3Hel 1 MOXKET BbI3BaTh TOJIOBOKPYKEHHE HIIM OOMOPOK.

Ilocneocmeusn
8bICOKOU Uy6-
cmeumenbHocmu
Kapomuonozo
cunyca

YV HEKOTOPBIX JIIOEH KapOTUIHBIA CHHYC aHOMAJIBHO 4yBCTBUTE-
JIeH K BHeNIHeMy paaBieHnIo. CliefoBaTeNbHO, NMPEAMETHI, TECHO
o0JeraroIye e, WK APYrue BUIbI BHEIIHETO JaBIICHHUS Ha ero
00J1aCTh MOTYT BBI3BAaTh 3aMETHOE MAJICHHE apTEPHAIBLHOTO JaBlie-
HUS 1 OOMOPOK.

Ilpuuunot
2unepmpoguu
CMeHKU 11e6020
JHcenyoouxa

[IpomomkuTenbHBIE TPEHUPOBKY, HAIIPUMEp, 3aHSATHS OSroM HIH
IUTaBaHHEM, YBEINYMBAIOT 00BEM JIEBOTO JKEIY[J0UKa, HE YTOJIIAst
€ro CTeHKH. HanpoTus, cruiioBEIe yIpasKHEHHsI, HAIIPEMEp, MOTHS-
THE TSDKECTEH, IIPUBOAAT K YBEIHMYCHHIO TOJIIUHEI CTEHOK JIEBOTO
JKeTy#ouKa (THepTpodust), HO Ha 00bEM JKeTyZ04dKa BIUSIOT MaJlo.
OnHaKo Takoe YTOJNIIEHNE CTEHOK CepAla SIBIIETCs HE3HAUUTEIb-
HBIM II0 CPaBHEHHIO C yTONIIEHHEM, HaOIIOHaeMbIM IPH XPOHH-
YECKOM THUIIEPTeH3UH, KOIZla HOCTHArpy3Ka IMOCTOSIHHO MOBBIIICHA
13-32 BBICOKOTO MepH(epuIecKoro CONPOTHBICHHSI.
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Juaznocmuue- | Ilpu xopomeM ¢GyHKIHOHaIbHOM coctosiaun cepana IKIT Bo Bpe-
CKoe 3nauenue M GU3MYECKOW HArpy3KH XapaKTepHU3yeTCsl CIEIYIOIIMMHU Hapa-
IKT npu npobax | merpamu:

¢ uzuueckoii .

YCC umeer 3HaueHHE He BbIe, yeM 150 MUHYC BO3pacT Hc-
Hazpy3Koui

NBITYEMOI'O;
° CHHyCHLIﬁ PUTM COXPAHACTCA;

*  wuHTepBan PQ He M3MEHSETCS MM yKOPAuMBACTCS HE3HAUH-
TEIBHO;

*  IIMTenhHOCTH Komiutekca QRS He m3MeHseTcs uim ykopadn-
BAETCsl HE3HAUUTEIBHO;

© CEIMEHT ST OCTAaCTCs HAa U30JIMHUU UJIHN CMEIIACTCA ](HI/I3y HE
6oiee, ueM Ha 0.05 MB;

*  MOXET YBEJIMYMBATHCS aMIuUTyza 3yoma T;
e 3y0mnsl Q U S cylnecTBEHHO HE H3MEHSIFOTCS;

* BOCCTAHOBIICHHE MCXOIHBIX IIOKa3aTelIei SJICKTPOKapAuO-
I'paMMBbI JOJKHO 3aKOHYUTHCA Ha 5-u MUHYTEC OTAbIXA.

[Ipoba ¢ pusnueckoit Harpy3koi mpu perucrparun IKI MoxeT uc-
TIOJTB30BAThCS ISl OIIEHKH TeHe3a HEKOTOPHIX HapyIISHUH pUTMA.
Hampumep, nHorma yanuHeHue uHTepBana P-Q, cBHIETENbCTBY-
0IIee O HApPYIICHWH MPEACePIHO-KETyA0IKOBON MPOBOIUMOCTH,
SIBTISIETCS CIECTBHEM IOBBIIIEHHSI TOHYcCa Oy KIal0IIero Hepaa.
B stom cityyae mocne Harpy3ku AauTensHOCTh P-Q gacto Hopma-
nmsyercs. CoxpaHeHHe yBeIMYeHHOro nHTepBaia P-Q mocie ¢u-
3W9ECKOHM Harpy3KH MOXET YKa3bIBaTh HAa OPTaHHYECKYIO IPHPOLY
HM3MEHEHUs IPOBOAUMOCTH B CEPIIIE.

B3aumoceasw 3aBUCUMOCTb CEPACYHOIO BHIOPOCA OT YaCTOThI CepAEeYHbIX €O-
Medxcoy uacmo- | KpanieHMit HocuT B epeBepHyToi U-00pa3Hoii kpuBoii. Buaya-
moit cepOeunpIx | e P He3HAYUTETBHOM POCTE YaCTOTHI CEPIICUHBIX COKPAICHHUH
COKpauwjeHuil u | cepiedHbIi BBIOPOC pacTeT HECMOTpSl Ha YMEHBLICHHE CHCTOJH-
cepoeuHbIM 6bl- | deckoro oObeMa, MOCKOIBKY MOBBINICHHE YaCTOTHI COKpAIIeHHI
opocom MIPEBBIIIACT CHIDKEHHE CUCTONNYECKOro oobema. [Ipu ymepeHHOM
MOBBIIICHUN YacTOThl CEPIACYHBIX COKpAIEHUH CEeplAeYHbIH BBI-
OpOC IPaKTHYECKH HE MEHSIETCS, TaK KaK POCT YaCTOTHI CEPACUHBIX
COKpAIeHUH IPUMEPHO COOTBETCTBYET MAJCHUIO CUCTOJINYECKOIO
oovema. [Ipu OYeHb BBHICOKOW YaCTOTE CEpASYHBIX COKpAIICHHI
CEeplIeYHBI BBIOPOC yMEHBIIAETCSI, MOCKOJIBKY MEpHO]] HaloJHe-
HUS JKEITyI0YKOB CHID)KAeTCs HACTONBKO, YTO POCT YaCTOTHI COKpa-
LIEHUH He KOMITIEHCUPYET MaJIeHHe CHCTOJIMYECKOT0 00beMa.
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OnHakKo TecHas B3aMMOCBA3b MEX/Y YacTOTOH CepIeuHBIX COKpa-
IIEHNII U CepACYHBIM BBIOPOCOM MIOJDKHA HHTEPIPETHPOBATHCS
OCTOPOXHO, KaK U Jro0asi B3aUMOCBSI3b MKy BOKHBIMHU (hakTo-
pamu. Hanpumep, y HHIUBHAYYMOB, BBINOJHSIOMMX (HU3HIESCKUC
Harpy3KH, CepACYHBINA BHIOPOC M YACTOTA CEPACYHBIX COKPAIIICHHMA
OOBIYHO HPONOPLHOHAIBHO YBEIMYHBAIOTCS, a CHCTOJIUYECKUH
00bEM MOXKET OCTaThCsl NPEKHUM WM CJErKa yBeJuuuThbes. U3-
32 OYCBUIHOW CBSI3M MEXIY CEpACYHBIM BHIOPOCOM H YaCTOTOM
CEpACYHBIX COKpAICHUI BEIMKO MCKYILIEHHUE CHeaTh BBIBOX, YTO
YBEJINYCHHE CEPICYHOT0 BEIOPOCa BBI3BAHO HAOIIONAEMBIM YBEIIH-
YEeHHEeM YacTOThl COKpALICHUI MHOKapaa. TeM He MeHee, sl uc-
CJIC/IOBaHU y JIIONeH, BHIMONHSIOMMX (HU3HISCKUE YIPAKHEHUS,
HOATBEPAWII, YTO JaXKe BO BpeMsi (pU3NUSCKON HArpy3KH H3MEHe-
HHE YaCTOThI CEPACUHBIX COKpAIlEHUH HE BbI3bIBAET 3aMETHbIX H3-
MEHEHUIi cepiedyHoro Beiopoca. [103ToMy OCHOBHOE yBelIHYEHHE
Cep/IeYHOro BBIOpOCAa BO BpeMsi (DM3MUYECKOH HATPy3KH JOJDKHO
OOBSICHATHCS ACHCTBHEM APYrUX (aKTOPOB, B 0COOEHHOCTH 3aMeT-
HBIM YMEHBIICHHUEM MEepU(PEPUIECKOr0 COCYAUCTOrO CONPOTHB-
JICHUsI BCICACTBHE PACIIMPEHUsS COCYHOB PaOOTAIOLIMX MBI H
YBEIIMYCHHUEM CUJIbI CEPACUHBIX COKpPAIllEHUH, BhI3BaHHBIM OOIIUM
YBEIMYCHUEM BIUSHUS CUMIIATUYECKON cucTeMbl. OHAKO yBENU-
YEHUE YaCTOThI CEPIACUHBIX COKpAILEHUN TOXE SBIAETCS Ba>KHBIM
(haxTopoM, Jaxe ecd OHO HE MOXKET ObITh IPH3HAHO OCHOBHOW
IPUYMHON YBEIWYEHHSI CEPACYHOro BbIOpoca HpH (DU3HMUYECKOM
Harpy3ke. MHOroulCIeHHbIE JaHHbIE IIOKA3bIBAIOT, YTO €CIIU MPU
BBIIIOJTHEHHN (DPU3UUYECKHUX YHNPaOKHEHHH 4YacTOTa CepAeYHBIX CO-
KpalleHUi He MOXKET, KaK OOBIYHO, YBEIMYUTHCS, TO yBEIUYCHHE
CEep/ICYHOT0 BBIOPOCA U CIIOCOOHOCTD BBIIOIHATH (QH3UUECKYIO Ha-
IPy3Ky pe3KO OrpaHUYHBAIOTCA.

Bomnpocs! 1151 CAaMOKOHTPOJIS

aiime onpedenenusn ciedyrouium NOHAMUAM:

R I el
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CocynoaBurareabHbli HEHTP

Aptepuanbhsbiii 6apopediiekc

Aprepuainbable 6apopeLienTopbl
CepreuHo-JIerouHbIi pedrekc

Pednexc beitn6pumxa

[Ipencepnupiii HaTpU-ypeTHIECKUN TENTHT
AprepuanbHblil xeMopedieke

KparkoBpemenHas (cpounas) perynsius AJl
JlosroBpeMeHHas (10ArocTo4YHas) perymsamus A/l
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Cumyauuounbte 3a0auu u KOHmMpOJibHble 60RPOCHL:

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

[epeuncnuTe GakTOPbI, ONpPENENSIONe BETHIHHY CHCTEMHOTO apTepHaIbHO-
ro nasneHus. [TocpencTBoM Kakux U3 3TUX (PAKTOPOB IMPOUCXOAUT PETYIISIUSL
BEJINYMHBI APTEPHANBEHOTO JaBJICHUS B OpraHume?

Kakue ropMoHalIbHBIE CHCTEMBI YYaCTBYIOT B IOJICPKAHHUS BEIMYHHBI CH-
CTEMHOT0 apTepPHaIHLHOTO NaBieHus’? B uem 3akirouaeTcs ux B3aumozeiicTeue?
[epeuncnure pusnonornueckue 3¢pdexrsl anrnorensuna II. Kakumu mytsamu
9TO BEUIECTBO MPUBOIUT K IOBBIMIEHUIO CHCTEMHOTO apTepHAIBLHOTO JIaBiie-
HuUs?

Kakue ¢axTopbl criocoOCTBYIOT aKTHBAIIMN PEHUH-aHTMOTEH3WH-AIBI0CTEPO-
HOBOH cuCTEeMBbI?

IMocpencTBoM KakuxX pedIeKCOB OCYLIECTBISETCS HEPBHBIH KOHTPOJIb BETHYIH-
HBI CHCTEMHOT'0 apTepUaAIIHOTO JIaBJICHHS?

I'ne pacnonararorcs aprepualibHble 6apoperentopsl? UTo i HUX SABISETCS
a/ICKBaTHBIM Pa3paXkuTesiemM?

Onumure Ayry aprepuainbHoro Gapopeduekca. OObsCHUTE, Kak peduieKke ¢
apTepUalIbHBIX 0apOpeLenTOpoB 00ECIIeUNBAET KOMIIEHCATOPHOE MOBBIIICHHE
apTepPUAILHOTO JIABIICHHUS IIPU €T0 CHIDKEHIN?

[Toyemy y 1M1l C BBIDaKEHHOW Jerujaparaleil BRICOKas 4acToTa CepCHHBIX
COKpaIlleHUH (YacThli MyJIbC)?

Y MHOrux Joneil mpu mepexoje W3 TOPU30HTAIBHOTO MOJOKEHHS B BEPTH-
KaJIbHOE MOXKET MOSBIIATHCS OIIYIIEHHE TOJIOBOKPYKEHHS MIN JAaXKe CIIYIUTh-
cst oomopok. [Touemy? Kakue koMIeHcaTOpHbIE peakMH yXYIAIIEHbl B TAKUX
ciyJasix?

Uro Takoe aganrais 6apopenentopos? B kakoM ciydae OHa MOXKET Pa3BUTHCS
B HOpME, TP TIaTOJIOTHH?

UTo NpOUCXOAUT C apTepUaIbHBIM OapopedIeKCOM Y MalMeHTOB, CTPaIarOIINX
XPOHHUYECKOH apTepuanbHoil runeprensueii? [louemy?

Uro sBisieTcsl alleKBaTHBIM Pa3IpaXKUTENIEM JUIs aKTHBALMU 0apOoperenTopoB
TIpeCepanii U YCThEB MOJBIX BEH?

Kakue xomIieHcaTopHbIe peakliui Pa3BUBAIOTCS B OPraHU3Me MIPU YBEIUYCHUI
o0beMa MUPKYIUPYIOIeH KPOBH?

I'ne pacnonararorcs nepugepudeckre xemopenenTopbl? Uto sBiseTcst 11t HUX
aJIeKBAaTHBIM pa3ipakuTeneM?

Kakue peakuuy BOZHUKAIOT B OPraHU3ME CO CTOPOHBI CUCTEM JIbIXaHHsI U KPO-
BOOOpAIIIEHHS IPH aKTUBALUH apTEPHAITBEHBIX XeMOPELENTOPOB?

B uem 3axitouaeTcs B3auMoieiicTBHIE apTepuanbsHoro bapopediexca u aprepu-
anpHOTrO Xemopediekca?

Kak uzmeHunTcs BennyrHa oduiero nepudepuyeckoro COnpoTUBICHHUS COCYIOB
1 apTepUabHOTO JAaBJICHUS PU aKTHBAIIMU CUMITATO-aJPEHAI0OBOM CHCTEMBI?
OnMHAKOBO JIM PearupyroT COCY/Ibl Pa3HbIX OPTaHOB Ha MOBBIIICHUE CUMIIATH-
yeckoro Tonyca? [louemy?
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
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KakoBo cooTHOIIEHHE MECTHBIX U CHCTEMHBIX MEXaHU3MOB PETYISIIUU KPOBO-
TOKa B pa3HbIX OpraHax (rOJIOBHOM MO3Te, CEpIILE, CKEIETHBIX MBIIIIIAX,, KOXKe)?
OnumuTre MEXaHU3M ACUCTBUS MPEACEPAHOTO HATPUIYPETHUECKOTO MEeNTHIA.
KakoBa ¢u3nonoruueckas pojib JaHHOTO COEIUHEHUs?

Kak MOXHO OBICTPO YMEHBUIMTh O0BEM LUPKYIUPYIOLICH KPOBU (HAIpUMep,
MIPU CeplIeYHON HEOCTAaTOYHOCTH), He Mpuoeras Ipu STOM K KPOBOITyCKaHHIO?
B kiImHHYECKO# MpaKTHUKE TPU TUIEPTOHUYECKOH 00JIe3HH HEPEAKO MPHUMEHSI-
FOTCSI MOYETOHHBIE npernapaThl. Kak 00bICHUTD UX TUIIOTEH3UBHBINH YPdexT?
B skcnepuMenTe paszapaskaeTcsl LEHTPalIbHBIN KOHEN Iepepe3aHHOro Hepsa
I'epunra. Kak B 3TOM citydae u3MEHUTCS paboTa cep/ia U apTepuaibHOe JIaB-
neHue?

[ManmenT notepsut Gombiol 00beM KpoBH. Kak M3MEHMIACh BEINYMHA CUCTEM-
HOTO apTepUaIbHOTO JAaBIEeHHS Y JaHHOTO MAIMeHTa, 32 CYET KaKoro Ompere-
nstomero ¢axropa? Kakue koMneHcaToOpHbIE PeaKIUU CO CTOPOHBI CHCTEMBI
KPOBOOOpAIIeHHUs Pa3BUBAIOTCS B OpraHu3Me MpH KpoBonorepe? Kakue xom-
MEHCATOPHBIE PEaKLUN CUCTEMBI KPOBHU BKJIIOYAIOTCS B JAHHOW CUTyaltuu?
[MaumeHTy NpOBOANTCS BHYTPUBEHHOE BIMBaHUE OOIBIIOTO 00beMa KUAKOCTH.
Kak u3MeHHUTCS BEIMYMHA CHCTEMHOIO apTepHANILHOTO JABJICHUS y JaHHOTO
MaNMeHTa, 3a cYeT Kakoro ompezessomero gakropa? Kak usmenurcs padora
cepzla 1 odliee COIPOTUBIEHHUE COCYIOB B laHHOU cutyanuu? Kakue koMmieH-
CaTOpHBIE MEXaHU3MBI, HallPaBIEHHBIE Ha MOAAEPKaHUE CUCTEMHOTO apTepH-
aJIBHOTO JIaBJICHHs], pa3BUBAIOTCS B OPraHU3Me NPU BHYTPHUBEHHOM BIIMBaHUU
GONBIIIX 00BEMOB KHIKOCTH?

V nauuenra aprepuanbHas runeprensus. Ha kakue ¢usnonornueckue mexa-
HHU3MBI MOJKHO BO3/I€HCTBOBATh B JAHHOW CHTYalUH C LENBI0 HOPMalIHU3alHU
BEJIMYMHBI CUCTEMHOTO apTepHalibHOTO AaBieHus? Kak usmeHseTcs QyHKIH
A0PTAJILHBIX 0apOperenTopoB IPH ApTEPHATEHON THIIEPTEH3HH.

V nauueHTa 3acToifHas cep/ieyHast HeI0CTaTOYHOCTh, BhI3BaHHAsI HE0CTATO4-
HOM COKpaTUTENbHOW aKTUBHOCTHIO MHOKapaa. Kak mpu sToM mM3MeHsITCs 11o-
KazaTeJl CHCTEMHOI TeMOAMHAMHUKH (cepieuHblil BEIOPOC, CHCTEMHOE apTepu-
anpHOE napienue, LIB/I, BeHO3HBII Bo3Bpar)? Kakue W3MEHEHHUS TPOUCXOIAT
B MUKPOLMPKYJIATOPHOM pycie Mpu JaHHOW cutyauuu? Ha kakue ¢uzmono-
THYeCKHe MEXaHU3MbI MO’KHO BO3/I€HCTBOBATH ISl YCHIICHHSI COKPATUTEIbHON
CIOCOOHOCTH MHOKapna?

OnumunTe MeXaHW3MBI, 00ECHEUHBAIONINE BA3OAWIATALMIO M YBEIHUCHHUIO
MPUTOKA KPOBH K CKEJIETHBIM MBIIIIIAM BO BpeMst ¢pusnueckoit Harpysku (Ipu-
JoxeHus 42-43).

OO0bsicHUTE, TIOYEMY BO BpeMsi pU3MUYECKON HArpy3KH yAapHbIH 00beM MOXKET
YBEIMYHMBATHCSI, HECMOTPSI Ha YKOPOUEHHE MepHOa HAIIOIHEHUS JKEITyIOYKOB
MIPY BBICOKOH 4aCTOTE CEPACYHBIX COKPAICHUIT?
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TEMbl PEQEPATOB
Tembl pedeparon

1. ®u3noJorus KOPOHAPHOTO KPOBOOOpAIECHHS M MPO(UIAKTHKA UIIEMUYECKON
Oose3Hu cepaua.

2. OU3HONOTHYECKHE OCHOBBI BOSHUKHOBEHHS apTePHANBHBIX TUIIEPTEH3UH U UX
npoduakTuka.

3. MEKpOLMPKYIATOPHOE Pycio: (GU3HONOrHYecKHe OCOOEHHOCTH M KIMHHYE-
CKOE 3HaYEHUE.

4. ®wusnonornueckue 0cOOEHHOCTH KPOBOCHAOKEHHS TOJIOBHOTO MO3Ta.

5. TemonmuHaMuKa B JIETKHX U €€ U3MEHEHUS NPH PYHKIIMOHAIBHBIX HArPy3Kax Ha
OpTaHM3M YeJIOBeKa.

6. Apanranysi CHCTEMbl KPOBOOOpAIIEHHs B SKCTPEMaJIbHBIX yCIOBUAX (TUIOK-
CHSl, THITIOTEPMHS).

7. BereraruBHbIE U COMaTHYECKHE MPOSIBICHUS SMOLIUH.

8. BuusHue Qu3nueckoil aKTHBHOCTH Ha ()YHKIIHOHAILHOE COCTOSHHE CEPIICUHO-
COCYIUCTON CHUCTEMBI.

9. Brwusaue runoguHaMuu Ha QYHKIMOHAIBHBIE APaMETPBl KpOBOOOpAIICHHUSI.

CJioBapb TEpMUHOB

ABTOMATHSI MHOKAp/a - CIIOCOOHOCTh aTHIMYECKHX KapIHUOMHOLMTOB CaMo-
CTOSITETIbHO BO30YXKAAThCS U BBI3BIBATH PUTMUYECKHE COKpalleHus cepaua. B oc-
HOBE aBTOMAaTHH JISKHUT SIBJICHHE MEIJIEHHOW CIIOHTAaHHOW TUACTOJIIMYECKOH Jero-
JSIpU3aliK, KOTOpOE NPUCYILE MPOBOJSALICH cUcTeMe cepAla, IVIaBHBIM 00pa3oM
KJIETKaM CHHOATPHAJIbHOTO y3J1a (BOAUTEIHh PUTMA IIEPBOTO MOPSAKA) M aTPUOBCH-
TPUKYJISPHOTO y371a (BOAUTENb PUTMA BTOPOTO MOPSAIKA).

AKTHBHasl THIIEPEMHS — CM. THIIEPEMUS AKTUBHASL.

ApTepuajibHOE JaBJeHHE — CHJIA, C KOTOPOH KPOBb JACHCTBYET Ha AMHUILY ILIO-
QA COCYIHCTOM CTEHKH. SIBNSETCS MHTETPAIbHBIM ITOKA3aTelieM JesTebHOCTH
CepACYHO-COCYJUCTON CHUCTEMBI, HANPSMYIO 3aBUCHT OT JIBYX IJIABHBIX (DH3HOJIO-
rudeckux (HakTopoB: paboThI cepana (CepAeUYHbIi BEIOpOC) U ob1iero nepudepude-
CKOTO CONPOTHUBIIEHUs cocynoB. Pusnueckre (HakTopbl, ONpPEASIAIONINe BETHYUHY
apTepHANBEHOTO TaBJIEHUS: BS3KOCTh KPOBH, 00BbEM IHMPKYIHpYIOLIeld KpoBH, dJa-
CTHYECKUE CBOWCTBA CTEHKH COCY/a.

ApTepHajibHOE JaBJIeHHE, TUACTOINYECKOe — MUHUMaJIbHAsL BEJIMUMHA apTe-
PHAIBHOTO JIABIICHHUS, CO3IaBaEMOTO B COCY/E Iepe/l HayajloM M3THAHUS KPOBU U3
JKEITyI04YKOB (B KOHIIE (a3bl H30METPUYECKOTO COKpAIIEHHs), B HOPME B IUICUEBOU
aprepun coctanisieT 70-80 MM pT. CT.

ApTepuajbHOe 1aBjeHHe, MYJbCOBOE — PA3HOCTh MEXIY CHCTOIMIECKAM U
MACTOJIMYECKUM JIABJICHUSMU.

ApTepHajibHOE 1aBJIeHHe, CHCTOINYECKOe — MaKCUMaJIbHOE JaBJICHUE B CO-
cyle, co3naBaeMoe B TIEPHO] M3THAHUS KPOBH U3 JKENTYIOYKOB, B HOPME B IICYEBON
aprepuu coctasisieT 110-120 MM pT. CT.

ApTepHajibHOE /1aBJIeHHe, CPe/IHee — MPEICTABISACT COOOU Ty CPEIHIO BEIIH-
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CJIOBAPb TEPMMHOB

YHHY JaBICHUS, IPU KOTOPOH B OTCYTCTBHE ITyIbCOBBIX KoJieOaHHH HaOIrOmaeTcs
TaKoH ke reMoAnHaMuueckuil 3(GdeKT, Kak U IPU €CTECTBEHHOM ITYJILCUPYIOLIEM
JaBIICHUH KPOBHL.

ApTepuanbHble 6apopelenTopbl — MEXaHOPEIENTOPEI, paclonarafmnecs B
COCYIMCTO}! CTeHKE B 00JIaCTH AyTU A0PThL U KAPOTUAHOTO CHHYCA, TyBCTBUTEIILHbI
K PacTSDKEHHIO CTEHKH COCY/Ia BCIEICTBHE MOBBIICHUS TaBICHUS KPOBH; HHHIIHHI-
PYIOT apTepUaIbHbIH Gapopediekc.

ApTepHanbHble XeMOPeLleNTOPbI — XeMOPELENTOPEI, paclonararoiyecs B IJo-
MYCHOH TKaHH KapOTHUIHBIX U aOPTalbHBIX TelNell; aKTUBHPYIOTCS IIPH CHIDKCHUH
p,0,, moBeimenuu p,CO,, nonmwkenun pH aprepuanbHOl KPOBH, @ TAKKe NPU CHU-
KEHHH apTepHaTbHOTO JABICHMS, YTO MPUBOJUT K YXYAUICHHIO KPOBOCHAOKCHUS
IJIOMYCHOH TKaHU; UHULUUPYIOT apTepUaIbHbli XeMopediiekc.

AprepuanbHblii 6apopeduiexe — OTBETHAs peakiys, BO3HUKAIOLIAS [IPU aKTU-
BalliM apTepHANbHBIX 0apopenenoTOPOB BCIEACTBIE IOBHIIICHAS apTEPHATBHOTO
JIaBJIEHUS U IPOSIBILIONIASCS B BUE IOHIDKEHUS (HOPMaIn3alliy) JaHHOTO II0Ka3a-
TeTIST; TIPH 3TOM IIPOUCXOAUT Hepudepudeckas Ba3oguIaTanys (BCIeICTBIE CHIDKE-
HUS aKTUBHOCTH IIPECCOPHOM 30HBI COCY/IOAABUTATENILHOIO LIEHTPa) U Opaaukapaus
(akTuBaIMs KapJMaJbHBIX BETBEH OJIyKIal0IIero HepBa).

ApTepHanabHbIH XeMopedJieKke — OTBETHAS PEaKIis, BOSHUKAOMAS TIPH aKTH-
BallUM apTepUaNbHBIX (MepUPEepUIecKUX) XeMOPELENTOPOB; MPOSIBISIETCS B BUIE
YBEJIMUEHHS MHHYTHOTO 00beMa AbIXaHus (CIOCOOCTBYeT HOPMAITH3AIHH HalIpsDKe-
HUS KHCJIOpPOZA U YIIEKUCIIOTO Ia3a B apTepUalIbHOM KPOBH) U yBENWYEHUS TOHY-
ca Pe3UCTHBHBIX COCYIOB (CIIOCOOCTBYET MOBBIICHHIO apTEePHAIBHOTO JaBICHHUS,
€CJIY OHO OBLIO MPEABAPUTEIHHO CHIXKEHO).

ATpPHOBEHTPHUKYJISIPHAS 3a/IeP:KKAa — CHHKCHUE CKOPOCTH MPOBE/ICHUS TOTEH-
ouana JIefcTBHS Yepe3 aTpHOBEHTPUKYILIPHBIHA Y3€II 10 CPAaBHEHHIO C IIPOBEJCHUEM
BO36y)K)1€HI/IH 10 MHOKapAy KeIyAOYKOB; IPUYMHA — MEUICHHAs AENOIspU3aluu
KJIETOK aTPHOBEHTPHKYJIIPHOTO y3JIa H MaJjloe KOJTHYECTBO IEKTPUUSCKIX KOHTAK-
TOB MEXJY OT/ACIBHBIMU KJIETKAMH; JaHHOE SIBJICHHE O0ECIHeYrBaeT IMOCIIEI0Ba-
TEJNFHOE COKpaNIeHNe PeCePIHid 1 )KEITyI0IKOB.

AyCKYJIbTAlHUsl - BBICIYIIMBAaHHUE C IIOMOILBIO CTEPEOCKOIIA 3BYKOB, BO3ZHUKAIO-
IIUX B OpPraHU3MeE, B YACTHOCTH, 3BYKOB, BOSHUKAIOLIHUX IIpU paboTe cepama (TOHBI,
LIYMBI).

Ba3anbHbli TOHYC COCYA0B — TOHYC JICHEPBUPOBAHHBIX COCY/IOB, 0OecrednBa-
€TCsI CIOHTaHHOM JIeToJsipu3alieii (aBToMaTHeH) U COKPALICHUEM V14 JKUX MBIIILL.

BarmorponHslii 3¢dekT — U3MeHeHne BO30yAMMOCTH MHUOKapJa, HampuMep,
I10/] BIIMSIHUEM TOPMOHOB M MeaTopoB. CHUMIaTHYECKUE HEPBBI M TOPMOH aJjpeHa-
JIMH OKAa3bIBAIOT MOJIOKUTEIBHBIN 0aTMOTPONHEINA Y()(HEKT BCIIeNCTBUE YBETHICHHS
MIPOHMIAEMOCTH KapJHOMHOIMTOB Jijist HOHOB Ca’’, mapacHMITIaTHYeCKUE HEPBBI —
OTpHLIATEIIbHBIH 0aTMOTPONHBIA 3(P(EKT BCISICTBHE CHHKCHUS MPOHUIIAEMOCTH
KapIHOMHONUTOB JUtst HOHOB Ca?" ¥ TOBBINICHXS [IPOHUIIAEMOCTH Jiist HOHOB K.

Beiimca agpexTt — cM. perysiuus COCyAUCTOro TOHYCa, MUOTEHHbIE MEXaHH3MBbI.
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CNOBAPb TEPMWMHOB

Beiin6pumxa peduiexc — cm. pedrexc beitHOpumxka.

Bunoasipuoe orBeaenne IKI' — cm. orBenenue DKI GunonspHoe.

Bpaguxapaus — cHIDKEHHE YacTOTHI CEPIIEYHBIX COKpamleHni MeHpIne 60 yma-
POB/MUH.

Ba3zoanaararop — OMOJIOrHYEeCKH aKTHBHOE BEILIECTBO, BBI3BIBAIOIIEE CHIDKEHHE
TOHYCa COCy[a M pacIIMpeHHe ero MpoCBeTa BCIEACTBHE pacciallieHns] TIaJKuX
MBILIL] €0 CTCHKHU (Haan/IMep, MOHOOKCHU a30T1a, 6a,ZlI/IKI/IHI/IH W KaJUIMJHUH, TUCTa-
MUH, pocTamianaunel [, n E).

Ba30koHCTPUKTOP — OHOJIOTHYECKH aKTUBHOE BEIIECTBO, BHI3BIBAIOLIEE TIOBHI-
LICHHE TOHYCA COCyAa CY)KEHHE €ro NMpOCBETa BCJICACTBHE COKpAIICHHS TIAJAKHX
MBIII €r0 CTEHKH (HanmpuMmep, npocTarnaniun F, , TpomOokcansl A, u B,).

BereratuBHasi peaKTHBHOCTD - aMIUTUTYIHO-BpEeMEHHAs (IMHAMHUYECKas) Xa-
PaKTEepUCTHKA IPOLIECCOB PETYIISALMU BETETaTUBHBIX (YHKLUH OpraHu3Ma; sBiseT-
csl TIOKa3aTeseM, XapaKTepU3YIOIUM CKOPOCTh (JIaOMIIBHOCTE), CHITY (pa3max Ko-
ne0aHui BEereTaTUBHBIX IOKa3aTenei) M JUIMTENLHOCTh (BO3BpAT BEreTaTHBHBIX
MoKa3arelyiedl K UICXOAHOMY YPOBHIO) BET€TaTHBHBIX PEaKINi, BOZHUKAIOIINX B OT-
BCT Ha BHCIIHUC U BHYTPCHHUC pasApa>KCHUA. BereratuBnas PCAaKTUBHOCTb MOXKET
OBITH HOPMAJIFHOM, T.€. OTBEYAIOIIEH 0 CBOMM IOKa3aTeJsIM ONTUMAJIBHOMY pea-
TUPOBAHUIO OpraHu3Ma Ha pasApaXUTCJIv, IMOBBINICHHAs PCaKTUBHOCTb (mneppe-
AKTHBHOCTb) M TIOHKEHHAS PEaKTHBHOCTH (TUIIOPEAKTUBHOCTB ).

BereratuBHBI TOHYC — YPOBEHb IOCTOSTHHOTO BO30YXKICHUSI CHMIATHYECKOTO
Y MTApacCUMIaTUYECKOTO OTJEIOB BETeTaTUBHON HEPBHOW CHUCTEMBI, OTIPEAEIISIOIHIA
WX BIUSHUE Ha ACATEIbHOCTH OPTAaHOB U CUCTEM.

Beno3Hblii Bo3BpaT — 00beM KPOBH, MIPUTEKAIOIIUHI K TPABOMY MPEACEPIUIO B
C/IMHUILY BpEMEHH (MJI/MHH); PaBEH CEpICIHOMY BBIOPOCY.

I'emoguHamuka — paszaen GU3NOIOTUU U OMODU3UKH, U3YUAIOUINN 3aKOHOMEP-
HOCTH JIBUYKEHHSI KPOBH TI0 COCYIaM.

I'mnepemusi akTUBHAsI — yBeJIMUEHHE KPOBOTOKA B pabOTAIOLIEM OpraHe, Bbl-
3BaHHOE YBEIMYEHHEM HWHTEHCHBHOCTH MeTa0oJIM3Ma M MECTHBIM HaKOIIEHHEM
MeTabonnIecKnX (hakTopOB, OKasbIBalOMKUX cocynopaciuupsomee aekictaue (CO,,
H*, A1®, AM®, agenosun u nous! K*).

I'mnepemMusi peakTMBHasi — yBelnn4eHHEe (BOCCTaHOBJICHHE) KPOBOTOKA B Opra-
HE I10CJIe MPEIISCTBYIONIET0 €ro CHIKEHH (HanpuMmep, B pe3yJbrare HaJeHus CH-
CTEMHOTO apTepPHUAILHOTO JABIEHHMS); TPUIMHA — Pa3BUTHE META0OIMIECKOTO aIy-
J103a BCJIEJCTBUE HEAOCTATOYHOTO MOCTYIUIEHUS KUCIIOPO/a M HAKOTUIEHUE KHCIIBIX
MPOAYKTOB, CIIOCOOCTBYIOIINX Ba30qHMIATALIUH.

Toabua peduexce — cm. peduekc Tonbia.

I'pagmenT aBTOMATHMM — yMEHBLIEHHE YAaCTOTHI TEHEPAUH MOTESHIMAIOB JeH-
cTBHsI (CIIOCOOHOCTH K aBTOMAarWHM) B KJIETKAaX aTPUOBEHTPUKYISIPHOTO y3Jia IO
CPaBHEHHIO ¢ KJIIETKaMH CHHOATPHAJIbHOTO Y371a; IPHYMHA — CHI)KEHHE CKOPOCTH
MEJICHHO! CIIOHTaHHOM TUACTOIMYECKOH JEMONAPU3aLUH.

T'ymopajibHasi peryjsinusi COCyAMCTOr0 TOHYCa — CM. PETYIISIUS COCYIUCTOTO
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CJIOBAPb TEPMMHOB

TOHYCa, TyMOpaJIbHbIE MEXaHU3MBI.

Jlannnu-AurHepa peduiekc — cM. peduiekc JannHu-AtiHepa.

Huacroaa — nepuos paccnabieHns: MUOKap/a.

Juacrona eayi0uKoOB — IEPUOA CEPACYHOIO IMKJIA, COOTBETCTBYIOIIUI IO
BPEMEHH pacciiabIeHUI0 MUOKAp/a XKEeNTyI0YKOB; BKII0YACT MPOTOIUACTONNUESCKUN
NP0, TEPUO U30METPUIECKOTO pacciaabieH s, IepHo HAIIOJHEHHS (B ITOCTe-
HUI BXOJUT CHCTOJIA TIPEACEPIHiA).

JosroBpeMeHHas (101roCpoYHasi) PeryJsiiis apTepruaJabHOr0 JaBJICHUS —
CM. PETYIALHs apTepPUaIbHOTO JIaBJICHHS JJOITOCPOYHAs.

JpomoTponHblii 3¢ (pexT - U3MEHEHHEe CKOPOCTH NPOBENCHUS BO30YXKIACHUS
yepe3 aTpUOBEHTPUKYISpHBIA (AB) y3en, HanpuMep, Moj BIUSHHEM T'OPMOHOB U
MeauaropoB. CuUMIaTH4ecKre HEPBbl U TOPMOH aJpEHAJIMH OKA3bIBAIOT ITOJIOKH-
TENBHBIA JPOMOTPOIHBIA 3((GEKT BCIEACTBUE yBEIWYEHHS NMPOHUIIAEMOCTH Kap-
JMOMHOLMTOB ist HOHOB Ca’" U yBeNMYEHHsI CKOPOCTU JCMONISPH3AIHH KIECTOK
AB y3na. ITapacumnaruueckue HEpBbI — OTPULIATENbHBIN IPOMOTPOIHEIH 3 hexT
BCIICJICTBHE CHIYKCHUSI IPOHUI[AEMOCTH KapIHOMHOIUTOB [uisi HOHOB Ca’' U MoBBI-
HICHUS NPOHUIIACMOCTH KapJUOMHOLIUTOB IJIsI HNOHOB K+, 4YTO NPUBOIUT K YMCHb-
LICHUIO CKOPOCTH JIeNoNsApH3annu KieTok AB y3na.

JpIxaTejbHasi apUTMHUS — YBEJIMYEHUE YaCTOThI CEp/ICUHBIX COKpAIeHUH Ha
BIOX€ 1 YMCHBIICHNUC Ha BbBIJOXE.

3akoH cepana — cM. 3akoH Opanka-CrapiauHra.

3akon ®@panka-Crapiaunra — otoOpaxkaeT 3aBUCUMOCTh YIapHOTO 00beMa OT
HAaIOJIHEHHUS KEIYJOUKOB (KOHEUHOIO JUACTOIHNUECKOro 00beMa); ueM OOoIbIIe pac-
TSDKEHHE BOJIOKOH MUOKap/a B KOHIIE ANACTOJIBI [Iepe]] HaualloM CHCTOJIBI (1eM 00TIb-
1€ KOHEYHBIH TUaCTOIMYECKH 00beM), TeM OOJIbIlIe BETMUMHA YAaPHOTO 00beMa.

3y6en IKT' — orxiionenue kpusoil OKI' ot usonunuu. OcHoBHbIE 3yOusl: P, Q,
R, S, T; xommieke 3y6110B QRS Ha3bIBaIOT TaKKe KETYTOIKOBBIM KOMILIEKCOM.

HNnoTponneblii 3p¢eKT - N3MEHEHNE CHIIBI COKpAIleHHs] MAOKapaa, HalpuMmep,
07l BIUSIHUEM TOPMOHOB M MeAuatopoB. CUMIaTHYECKHe HEPBBI U TOPMOH ajpe-
HaJIMH OKa3bIBAIOT MOJIOKUTEIbHBIN HHOTPONHEINA 3()(EKT BCIEICTBUE YBEINICHHUS
MPOHUIIAEMOCTH KapJMOMHOLUTOB utsi HOHOB Ca’" 1 obierdenus mporecca JieK-
TpOMEXaHU4ecKoro conpspkeHus. Ilapacumnarudeckue HEpBbl — OTPULATENBHBIN
JPOMOTPOIHBIH 3(PPEKT BCASACTBUE CHIDKSHUSI MPOHUIIAEMOCTH KapJMOMHUOIIMTOB
1uist nouos Ca?'.

HutepBan KT — kommneke DKT, BKIIrOUaronuii cerMmeHT u 3yoer.

Kanunnsapuas pea6copOuusi — moCTyIUIEHNE )KUIKOCTH U3 UHTEPCTUIIHAITEHON
Cpelbl uepe3 CTeHKy Kamuuiipa B ero npocser. KamumispHoil peabcopOruu cro-
COOCTBYeT OHKOTHYECKOE JAaBICHHE, CO31aBaeMOe OeTKaMHt IIIIa3Mbl KPOBH, TIPETIST-
CTBYET FMpOCTaTUuECKOe aBiaeHue B kanuwspe. [Ipouecc peabcopbuun npeobdia-
JIaeT B BEHO3HOM 4acTH KalWJUIAPa, II€ THIPOCTAaTHUECKOE 1aBICHIE YMEHbIIAECTCS
10 CPAaBHEHHUIO C apTEPUAIbHBIM KOHILIOM KaIUJLIsIpa.

KanuiaiaspHas GuiabTpanus — 10CTyIUIEHHUE )KUAKOCTH U3 IPOCBETa Kalulsipa
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gepe3 ero CTeHKY B MHTEPCTHIHAIBHOE MPoCcTpaHCcTBO. KanmmsapHoit huiisrpanum
CHOCOOCTBYET THAPOCTATHYIECKOE JABICHUE B KAWILIAPE U NPETATCTBYST OHKOTH-
yeckoe JaBJeHHe, co3laBaeMoe OeskaMM IUIa3Mbl KpoBHU. IIporece KammuispHOH
¢dunpTpanuy npeobiagaeT B apTeprUaIbHOM KOHIIC KaWJUIspa, TIe THAPOCTaTHYC-
CKO€ JIaBJIeHHE NIPEBBIIIAET OHKOTHIECKOE JaBiIeHHe OSJIKOB IIa3Mbl KPOBH.

Kapauaasnbie peduiekcbl, cOOCTBEHHbIE — KOMIUIEKC OTBETHBIX pPEaKIIHA,
BKJTIOYAIOIIVH H3MEHEHHE YaCTOTHI M CHIIBI CEPACUHBIX COKpAICHHsI, KOTOPbIE BO3-
HHUKAIOT TIPH BO30Y)KAEHHH PELENTOPOB, PACIONOKEHHBIX B IpeIeiax CepIedHo-
cocyaucToii cuctembl. OCHOBHbIE pe(ieKCOTeHHBIE 30HBI — apmepudaibHvle Oa-
popeyenmopul (BO30YKIEHHE MPUBOANT K YMEHBIICHHIO CEPAEYHOTO BHIOpOCa,
IPEUMYIIECTBEHHO 3a CUET CHUXEHHS 4aCTOThl CEPIECUHBIX COKPALIECHU) U peyen-
Mopbl pacmsadicenuss npedcepoutl U ycmoes e (Bo30yXICHUE IPUBOAUT K YBEIH-
YEHUIO CEPJIEUHOr0 BLIOpOCa).

KapanansHble peduiekchl, cONMpsiKEHHbIE - KOMIUIGKC OTBETHBIX PEaKIMi,
BKJTFOYAIOIINA N3MEHEHNE YaCTOTHI M CHITBI CEPIEYHBIX COKPAIIeHHs, KOTOPbIe BO3-
HHKAIOT NIPU BO30OY)KIAECHHH PELENTOPOB, PACIONOKEHHBIX 3a NpeAenaMH cepled-
HO-COCYAUCTOH cHCTeMBl. K CONpSOKEHHBIM KapOHalbHBIM pediekcaM OTHOCSAT
penexc Hanunu-Awnepa (Opagukapaus nNpy HaJAaBIMBaHUM HA TIa3HbIE S0JIOKN),
penexc Tonvya (pedraekropHas OpauKap/us BIUIOTh J0 MOJHON OCTAHOBKH Cep/I-
I1a B pe3yJbTaTe CTUMYIAILMH MEXaHOPELENTOPOB OPIOIINHEI X OPraHOB OPIOIIHOMN
TIOJIOCTH, HaIIPUMeED, TIPH yIape B SMUracTpaltbHyI0 00NacTs).

KapauoMuouuThl aTHNHYHbIE — KIETKH MHOKapaa, (GOPMHUPYIOIIHE IPOBOJIS-
LIYIO CUCTEMY CepAla; 001aJaroT CBOICTBOM BO30YAMMOCTH, aBTOMaTHH (0COOEHHO
BBIpaXKEHA Y KJIETOK CHHOATPHAJIBHOTO M aTPHOBEHTPUKYIISIPHOTO Y3JIOB) U IIPOBO-
JMMOCTH; He 00J1aJal0T COKPaTUMOCTBIO.

KapauoMuouuThl THNMYHBIE — KIETKH, Gopmupyronme pabounit (cokparu-
TEJIbHBIN) MHOKap/ >KeIYJOUKOB U Mpefcepauii; 001afaloT cCBOMCTBOM BOOYIUMO-
CTH, TPOBOIMMOCTH U COKPaTUMOCTH; He 00JIaIatoT aBTOMAaTHEH.

KparkoBpeMeHHasi (CpOYHAs]) pery/siliisi apTepHaJbHOIO JaBJIEHHMSI— CM.
PEeryJsIus apTepUaIbHOTO JaBIeHHS CPOYHAsL.

KpoBsiHoe 1aB1eHHe — CM. apTepUaIbHOE AaBJICHHUE.

JluHelHasi CKOPOCTh KPOBOTOKA — PAaCcCTOSHHE, KOTOPOE MPOXOASAT YACTHIIBI
KPOBH OTHOCHUTEIILHO CTEHKH COCYZa B €JUHUIly BpeMEHH (M/C); HaXOAUTCs B 00-
paTHOM 3aBHCUMOCTH OT IUIOIIA/IN MOMEPEYHOTO CEUYSHHUS OTIEIa COCYAUCTOTO pyC-
Ja (MUHMMabHAs — B KalWIIAPax, MAaKCUMallbHasl — B A0pTe).

MecTHbIe MEXaHH3MBI PEryJIsiliAM COCYAMCTOr0 TOHYCA — CM. PEryJISILHs CO-
CYJHUCTOTO TOHYCA, MECTHBIE MEXaHH3MBI.

MunyTHbIH 00beM KPOBH — 00bEM KPOBH, IIPOXOJISILIHIA Yepe3 ToIepedHoe ce-
YeHHUe JII000To OTAea COCYAMCTOrO pyciia B €AUHUIYY BpeMeHH (JI/MUH, MII/MUH);
SIBJISIETCS MMOCTOSTHHON BETMYMHON B PAa3HBIX OTAENIaX COCYAUCTOTrO PyClia; Onpene-
JISieTCs BEJIMYMHOW CepIevHOro BhIOpOCa.

MuoreHHast peryasiiiisi COCyIUCTOr0 TOHYCA — CM. PETYJISILIUS COCYIHCTOTO TO-
HYyCa, MUOT'CHHbIC MCXaHU3MBbI.
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Momnonoasipaoe orsenenne JKI™ — cm. orenenne OKI™ monomomnsipHoe.

HepBHas peryisiusi COCyIMCTOr0 TOHYCA — CM. PETYJISILIUS COCYJUCTOrO TOHY-
ca, HEPBHBIE MEXaHU3MBI.

Oo1mee nepugepuyeckoe CONPOTHBIEHHE COCYI0B — HHTETPAIbHAS BEININHA,
oroOpaxarolias o01ee CONPOTUBICHHE COCYIHCTOrO pycila TOKY KPOBH; SIBIISIET-
csi (DaKTOpOM, OTPEHCIISIONIMM BEITHUYHUHY CHCTEMHOTO apTepHANIbHOTO JaBJICHUS;
orpeJesnsieTcs Kak OTHOLICHWE Pa3HOCTHU JaBJICHUH B Ha4ajle U KOHIE COCYIUCTOrO
pycia K BelM4rnHe 00bEeMHON CKOPOCTH KPOBOTOKA.

O0beMHasi CKOPOCTh KPOBOTOKA — CM. MUHYTHBIH 00BEM KPOBH.

OcraTo4Hblii 00beM KPOBH — 00bEM KPOBH, OCTAIOIIUIACS B XKEITYJ0OUYKaX B KOH-
e ¢a3pl U3rHAHHUS (=KOHEYHBIH CUCTOIMYECKUI 00bEM); B IIOKOE IIPHOIN3UTEILHO
paBeH yaapHOMY 00bEMY; YMEHBIIIACTCS TPH YBEINYCHUH YACTOThI CEPIICUHBIX CO-
KpallleHHH ¥ MPU CHHKCHUH COTIPOTHBIICHUS TOKY KPOBH, YBEIMYUBAETCS MPH MPO-
THUBOTIONOKHBIX yCIOBHSIX.

OtBenenne JKI, ounonsipuoe — cnoco6 oreenenns curnana JKI, korma Ha
BXOJ] YCUJIMTEJIS TIOIAeTCS PAa3HOCTh IMOTEHIMAJIOB MEXAY ABYMsI aKTHBHBIMU (pe-
TUCTPHUPYIOLINMH ) SJIEKTPOIaMU, HAIIPUMED, CTAHJApTHBIE OTBEIEHUST DHTXOBEHA.

Oteenenne IKI, MoHomoasipHoe — criocod oreenenus curnaia DKI, korna Ha
BXOJ] YCHJIUTEJSI TOJAETCS pa3HOCTh IMIOTCHIMAJIOB MEXK/Y aKTUBHBIM (PETUCTPHUPY-
foupM) ¥ UHAUGGEPECHTHBIM 3IICKTPOJaMHU, HAIIPUMED, YCHICHHBIC OTBEICHHS OT
KOHEYHOCTEH, TpyHbIe 0TBeACHU BunbcoHa.

OTaeJ1 cocyqucTOro pyciia - CyMMapHasi IUIOIIaAb CEUYCHUS BCEX COCYIOB AaH-
HOTO THIIA.

IIpencepanblii HaTpuilypeTH4ecKHil NMEeNTHA — MENTUAHBII TOPMOH, CEKpe-
THPYEMBIH KapANOMHOLUTAMH NPEACEPANI B OTBET HA UX PACTSHKCHHE; YCHIMBACT
BBIBEJICHUE HATPHUS M BOJBI B IIOYKAX.

IIpupoaa aBToMaTHU MHOKap/Aa — CM. aBTOMAaTUsl MHOKap/a.

IIpoBoasimasi cucTemMa cepAala — KOMIUIEKC aHaTOMUYECKUX 00pa30BaHUI MU-
okapza (y3JI0B, IIyYKOB M BOJIOKOH), COCTOSIIINX M3 aTHITUYHBIX KapIHOMUOLIITOB U
o0ecreunBaroX KOOPIMHUPOBAHHYIO paboTy OTAENOB cepaua. B ee coctas BXo-
JISIT: CUHYCHBIN y3en (cuHoarpuanbHbiii, CA), pencepaHble MEXKy3JI0BbIC MyYKH,
10 KOTOPBIM MMITYJbCHI ITpoBoaaTcss oT CA y3iia K aTpHOBEHTPUKYJISIPHOMY Y311y,
aTpUOBCHTPHUKYISPHBINA y3en (AB), arpHoBeHTpHUKYIsApHBINA mydok (my4dok [uca),
JieBast U paBas HOKkH AB myuka, BonokoHa [Typkunbe.

IIporoauacrojuyeckuii nepuo — Nepuoj OT Hauasla paccaabIeHUs SKEeIy104d-
KOB JI0 3aKPBITHS TIONYJIYHHbBIX KianaHoB Ha3biBaercs (0,04 c).

Iynse — 3T0 mepHonUUecKre KOJeOaHNsI COCYIUCTON CTEHKH, BBI3BaHHBIC W3-
MEHEHHEM JIaBJIEHUS B COCYAE, YTO CBsI3aHO ¢ paboToil cepana. Bruensior aprepu-
aJBHBIN U BEHHBIN Iynbc. YacTora mynbca B Bo3pacte 15-20 et B HOpMe y Iitoaei
cocrasisier 60-70 ynapoB B MUHYTY M COOTBETCTBYET H4aCTOTE CEpACYHBIX COKpa-
IIEHUH.
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IyabcomeTpusi — ompeneiaeHre YacTOThI MyJIbCOBBIX KOICOAHHUI CTCHKH apTe-
pu.

PaBHoBecue CTapiuHra — IMHAMHUYECKOEC PABHOBECHE MEXY 00beMaMu KU -
KOCTH, (QUIIBTPYIOIICHCS B apTEPHATILHOM OT/IENE KaWLIsipa U peabcopOupyroIeii-
Csl B BEHO3HOM OT/IeJIe KalMLIIpa.

Peryasiuusi aprepuajibHOIO JaBJIeHHs, 10JrOCpPOUHAas (B TCUCHUE AHEH, He-
JIeTb U JI0JIbIIIe) — HepBHAS ¥ TyMOPAJIbHASL PETYISIHS CHCTEMHOTO apTepPHUAILHOTO
JIaBJICHYs, HAapaBJIeHHAs HA MOAJEP)KaHNe IOCTOSIHCTBA 00beMa JKUIKOCTH B Opra-
HU3Me (TI0YedHas CHCTeMA PETYJISILUK — Ba30NPECCHH, PEHUH—aHTHOTEH3MH—aIbIe-
CTEPOHOBAsI CUCTEMA, HATPUHYPETUUESCKUHN NENTUN).

Peryasiuus aprepuajJbHOr0 AaBJeHHUs], CPOYHAsT — PeIEKTOPHAS PEryIALus
apTepHANbHOTO JaBICHHS B OTBET Ha OTHOCHTENBHO PE3KHEe M3MEHEHUs o0beMa
KPOBH, CEpPIEYHOr0 BhIOpOca WM MepU(PEpHUECKOr0 COMPOTUBIEHUS (HAapUMep,
MIPY U3MEHEHHH MOJIOKESHUS Tea).

Peryasiuusi cocyIucToro TOHyca, ryMopajbHble MeXaHU3Mbl — PETYISINS,
OCyIIECTBIIsIeMasi IOCPEACTBOM Ba30aKTHBHBIX XUMUYECKUX BellecTB. BazoakTus-
HBIE BelllecTBa 001aaroT JIMO0 MPSIMBIM BIMSHHEM Ha COCYTUCTYIO CTEHKY (HAIpH-
Mep, apeHaNuH), TU00 MPUBOAAT K BBICBOOOXKICHNUIO MECTHBIX Ba30aKTUBHBIX Be-
HIeCTB (HampuMep, MOHOOKCHAA a30Ta, SHAOTENNHA), KOTOphIe, B CBOIO O4Yepeab,
001a1af0T MECTHBIM NAPAaKPUHHBIM JielicTBHEM. Ba3zoakTuBHbIE BelecTBa AEIAT HA
cocyoocyscusaiouye (BA3OKOHCTPUKTOPHI - MpocTamianaul F, , TpomOokcansl A, u
B,) u cocydopacuupsiowyue (Ba301unaTaTopbl - MOHOOKCH]L a30Ta, OAJUKUHUH
KaJUIMIMH, TUCTaMuH, Ipoctarianiud 1, (PGL,, = npocTauukiuH, BEICBOOOKAAET-
s u3 sunorenus) u npocramianaun E, (PGE,). B Toxe Bpems, B 3aBUCUMOCTH OT
KOHIIEHTPALIH BEIIECTBA U THIIA PELIETITOPOB PSII TOPMOHOB MOTYT HPOSIBIISITH H CO-
CYIOCY>KHBAIOILIEE, U COCYJOPACHIUPSIOLIEe NeHCTBUE (IHIOTESIHH- 1, alpeHaNNH).

Peryasiuusi cocyiucToro TOHyca, MeCTHble MeXaHU3MbI (=ayToperyisius, ca-
MOPETYJISILHS) — PETYJSIIUS TOHYCa COCYIOB B OTIETBHO B3ATOM OpraHe. MecTHbIE
MEXaHU3MBbl HalpasieHbl Ha (1) mopaepkaHue HOCTOSHHOTO KPOBOTOKA B OpraHe
MIPU KOJIEOAHUSIX CHCTEMHOTO apTepUaIbHOTO JaBIICHHS (HAIPpUMep, COCYIbI OUEK
CYXXKHMBAIOTCSl B OTBET Ha MOBBIIICHUE JaBiIeHUs) U (2) obecriedeHue COOTBETCTBHUS
MEXTy KPOBOTOKOM B OpTaHe H ero MeTabOoIMIeCKUMH MMOTPEOHOCTIMHU (HalpuMeD,
KPOBOTOK B MHOKapJle M CKEJICTHBIX MBIIIAX BO3pAacTacT BO BpeMs (U3HUECKON
Harpy3ku). K MecTHBIM MeXaHH3MaM PEryJLSIIUE COCYIUCTOrO TOHYCa OTHOCSTCS:
MuoreHHas peakuus (3ddexr beiinuca), pacuupenue cocynos Mpu CHIKCHUU Tap-
[UAJBHOTO HANpPSHKEHHUS KUCIOPOa, paciiuperue COCYoB IPH YBEIHMYCHHH KOH-
LEHTpauuK MecTHBIX MeTabonutos (CO,, HY, AJIO, AM®, anenosuna u uonos K*),
MECTHOE NapaKpHHHOE JEHCTBUE Ba30aKTHBHBIX BEIIECTB (MOHOOKCHIIA a30Ta, dH-
JIOTEIMHA IPOCTarIaHMHOB U Ap.).

Perynsinus cocyaucroro Tonyca, muorenHasi (3pdexr beitnnca) — nusmenenue
COCTOSIHUS TJIQJKOMBIIIIEYHBIX KJIETOK COCY/IOB B 3aBUCUMOCTH OT CTEIIEHU UX pac-
TSDKeHUS. [T1agKoMBIIIeuHble KIETKH CTEHKH COCYOB OTBEYAIOT COKpPAICHUEM Ha
pacTsbkeHHe U pacciableHreM Ha IIOHKeHNE JaBIeHHs B COCyAax. 3HaYeHue: Mo-

92



CJIOBAPb TEPMMHOB

JIep’KaHUEe Ha MMOCTOSIHHOM YPOBHE 00beMa KPOBH, TIOCTYMNAOIIEH Kk oprany (Haunbo-
Jiee BBIPAKECH MEXaHHM3M B MOYKaX, EYCHH, JIETKHUX, TOIOBHOM MO3re). DhdeKkT He
3aBUCHT OT SHAOTENUS U HHHEPBAIMHU COCY/a.

Peryasiumsi cocyancToro ToHyca, HepBHble MeXaHU3Mbl — CUCTEMHBIE MeXa-
HU3MBI PETYISIMU apTePHATBbHOTO JaBICHUs (Yepe3 U3MEHEHUE CepICYHOTO BbI-
Opoca, ob1ero nepuGepudecKoro COCyAUCTOro COMPOTHBICHHUS, 00beMa IUPKYJIH-
PYIOIeH KPOBH) MPH YYaCTHH HEPBHON CHCTEMbl. B OCHOBHOM BOBJICKACT MEIKUEC
apTepHH U KPYITHBIE apTepUOIbl (KOHTPOJIb apTepUAIbHOTO IABICHUS), a TAKXKe Te-
pudepuueckue BeHbl (KOHTPOJIb BEHO3HOTO BOo3BpaTa). O0a MexaHu3Ma obecrieuu-
BAaIOTCSl B OCHOBHOM CUMHAMUYECKUM OMOeloM BETETaTHBHON HEPBHOM CHCTEMBI.

PeenTpu (MOBTOPHBINA BXOI) — UPKYJISAIMS BOJHBI BO30YKICHUS B MUOKapJIE;
SIBJISICTCS OHOM M3 MPHUYMH 00pa30BaHMs B PA3IUYHBIX YUAaCTKAX MHOKAp/a KTO-
ITUTECKUX OYaroB CaMOBO30YXIEHUS, aKTHBHOCTh KOTOPBIX OKa3bIBAETCS BEIIIE,
94eM y CHHOATPHAIBHOTO y3JIa.

Peduiexc BeiinOpuaska — coOCTBEHHBINH KapAUaIbHBIM peduiekc, MpOsBIIAIO-
[IMIACS B YBEJIIMUYSHUU YaCTOTHI U CHIIBI CEPACYHBIX COKPALICHHH MPU PACTIKEHUN
YCTBHEB IOJIBIX BCH.

Peduiexc T'onbua — conpspkeHHBIN KapAHAIBHBIA peduiekc, MpOsBISIOIUNICS B
3aMeJUIeHNH (BILUIOTH IO BPEMEHHOH OCTaHOBKH) COKpaIlleHHH cepa IpH pa3apa-
KEHHH MEXaHOPELENTOPOB OpIOIMHEL. BO3MOXKHOCTE TaKoi peakMy yUUTHIBAIOT
IIPU [IPOBEACHUH OTIEPAaTHBHBIX BMEIIATENHCTB B OpIOMIHON mojiocTu. Bo m3bexka-
HHEe pedIeKTOpHON OCTAaHOBKH CEpIlla NPH TaKUX OINEPaLHIX BBOAAT HOBOKAUH B
o0nacTb OPBDKEHKH WM MPUMEHSIOT OJOKATOp MapacHMIATHYECKUX BIUSHHUN —
aTPOIHH.

Peduiexc JJannun-Amnepa (mazocepaeunslii pedekc) — conpsuKeHHbIH Kap-
IUATBbHBIN pedIieKe, MPOSBISIOIINICS B YMEHBIICHUE YaCTOTHI CEPACYHBIX COKpa-
[IEHHUH TOCJIe HaJaBIMBAaHUs Ha TIa3HbIE SIOJIOKH.

PedpakrepHocTh (HEBO30YTUMOCTB) — HECIIOCOOHOCTh KIIETKH T'€HEPUPOBATh
noTeHuuan aecTeus. PedpakrepHOCT MOXKET ObITH aOCONIOTHOU (OTBET KIIETKU
HE BO3MOXKEH) M OTHOCHTENBHOM (TomHOIeHHOTO [1/] He BO3HMKAET, OTBET KJIETKU
BO3MOXEH TOJIbKO HA CBEPXCHIIbHBIE PA3IPaKUTENN).

Cerment KT — oTpe3ok npsiMoii THHUHU (M30JITMHHH) MEXY IBYMS COCEIHU-
mu 3youamu DKT.

CepaeuyHo-1eroyHbie 0apopenenTopbl — PELENTOPhl PacTsDKEHHs, pacioara-
IOLIMECS B JIEBOM IIPEICEPAUH U JIETOUHBIX BEHAaX; UHHEPBUPYIOTCA ad(epeHTHbI-
MH BOJIOKHaMH OJTy’>KIAIOMINX HEPBOB; MHUIIMHUPYIOT CEPAEUHO-JIETOUHBIA pedIiexc.

Cepae4Ho-j1erounblii 6apopedyiekc — KOMIUIEKC OTBETHBIX PEaKIHil, BOSHHUKA-
IOHIMX HOPU BO30YXKJIECHUHM CEPAEUHO-JIETOUHBIX 0apOopeLenTopoB, KOTOphIE MPOsiB-
JSIFOTCSL B yMEHBIIIEHUH 00111ero nepudepuyeckoro COmpoTUBIICHUS COCYIOB (Ba3o-
JujaTanys) B OTBET HA yBEJIMUYEHUE BHYTPUCEPICUHOIO, BEHO3HOIO JIaBICHUMN UK
JaBJIEeHMs B BEHAX JIETKHX.

CepaeuHblii BLIOPOC — 3T0 00beM KPOBH, IIPOKAYNBACMBIH CEPIIEM 32 MUHYTY
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(cM. MUHYTHBIN 00bEM KPOBH).

CepaeuHblii HHAEKC — MOKa3areNb QYHKIMA Ceplia, MPeICTaBIsSIOInil co00H
OTHOILICHUE CEPACYHOrO BHIOPOCA K MIIONIAIN TOBEPXHOCTH TeJa; BBIPAXKACTCS B J1/
MHH"M?,

CepaevHblii IUKJ — 3TO COBOKYIIHOCTB IIPOIIECCOB, MPOMCXOMSIINX B CEpIIe
OT Havaja OJJHOTO CEPACYHOr0 COKpAICHHS JI0 Hayalla CISIYIOIIEr0 COKPAIICHUSL.
ITpu yacToTe cepieuHbIX COKpaleHU 75 yI/MUH NPOJOIDKUTEIBHOCTD CEPACYHOTO
nukna cocrapisier 0,8c. CepedHblid MUK BKIIIOYAET BE Oonbline (pasbl: CHCTOILY
skenmynoukoB (0,33¢) u nuacromy xenynoukos (0,47c¢).

CucreMHbIe MeXaHU3MbI PeryJsiiud COCYIUCTOr0 TOHYCA — CM. PETyISILHS
COCYIUCTOrO TOHYCAa, CHCTEMHBIE MEXaHU3MBI.

Cucrosa — cokpalieHle MUOKapaa.

Cucrosa xeJy104KkoB — ¢aza cepIevyHOro IMKIa, 0 BPEMEHH COOTBETCTBYIO-
I1asi COKpAIEHUI0 MUOKapAa JKeNynoukoB. Brirrouaer mepuox HampspkeHus (daza
ACHHXPOHHOT'O COKpAIeHUS U (a3a M30METPHUUECKOTO COKPAILEHHUS) U MEPUOA HU3-
rHaHHs KpoBH ((aza OBICTPOTO M3THAHUS KPOBH U (ha3a MEIUICHHOTO M3THAHMS).

Cucronmnyeckuii 00beM — CM. yAapHbIi 00beM.

Cucroanyeckoe apTepHaIbHOE JaBIeHHE — CM. apTEPHAIBHOE NaBICHHE, CU-
CTOJIMYECKOE.

CodcTBeHHBIE KapaUHaJIbHbIE pedJIeKCchbl — CM. KapauaibHbe PedIIeKCHl, c00-
CTBCHHEIC.

ConpsikeHHbIe KapAHAJIbHBIEe peduIeKCchl — CM. KapAuaibHbIe pedueKcsl, co-
NpsOKECHHBIE.

CocynonBurare/ibHbIil HEHTP — HEPBHEIIN IIEHTP, PETYITHPYIOMUN COCYTUCTHIN
TOHYC U CEpICUHYIO JIESATEIbHOCTD; PACIONIOKEH OMIIaTepallbHO B PETHKYIAPHON
(hopManuy IPOAOIATOBATOIO MO3ra M HIDKHEH TPETHM MOCTa; BBIIEIISIIOT IPEeccop-
HYI0, JIETIPECCOPHYIO, CEHCOPHYIO U KapAUOUHTUOUTOPHYIO 30HBL.

Cpennee apTepuajbHOe JaBjeHHe — CM. apTepUalbHOE AaBIECHUE, CPEHEE.

CTeHo3 — CTOHKOE Cy>KeHUE IPOCBeTa JII00O0H 10101 aHaTOMUYECKOH CTPYKTYPHI
OpraHm3Ma.

Cdurmorpadust — rpadudeckast perucTpalys apTepruaIbHOrO MyJIbca KPYIMHBIX
aprepuil.

Taxukapausi — yBeJIHMUCHHE YaCTOThI CEPJICYHBIX COKpalieHui Boitie 80 yu/MuH;
HanboJee YaCTHIMU MTPUYINHAMH SIBIITIOTCS IIOBBIIICHUE TEMIIEPATYPhI TeJa, CTHMY-
JSIIUS CepALla CUMITaTHYSCKIMU HepBaMu, AeHCTBUE TOKCHHOB.

TpaHcMypasibHOE AaBJIeHHe — PA3HOCTh MEXIY BHYTPHUCOCYAMCTBIM M BHECO-
CYIHMCTBIM JaBICHUSMH.

ToHBI cepaa — 3BYKOBEIC SBJICHHSI, BOSHUKAIOIIHE B pabOTAIONIEM CepALle, KO-
TOpbIE MO’KHO ONPEENHUTh MPH MOMOIIH aycKynbTaluy 1 (oHokapaunorpaduu. B
HOpMe OIpeneNsIoTces 4 ToHa cepala, ABa u3 KoTopsix (I u II) ABIAIOTCS OCHOBHBI-
MH, H UX MOYKHO MPOCITyIIaTh ¢ MOMOIIbBI0 GoHeHaockona, a asa apyrux (111 u IV)
MOJKHO TOJIBKO BEISIBUTE C ITOMOIIBIO (POHOKApAUOTpaduiL.
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CJIOBAPb TEPMMHOB

VYnapHblii 00beM — 00beM KPOBH, MOCTYMAIOIINN U3 KETYI0YKOB B apTEpUH B
HepuoJ U3rHaHu (pumepHo 70 mi).

OuipHILISINUA — COCTOSHHUE CEpJla, NMPU KOTOPOM OTAENIbHBIE IPYIIbl MbI-
[IEYHBIX BOJIOKOH CEPAEYHON MBIIIIBI COKPANIAIOTCS Pa3pO3HEHHO W HECKOOPIH-
HUPOBAHHO, YTO IPUBOIUT K IPAKTUUECKU IOJNHOI yTpare HacocHOH (yHKIuu
COOTBETCTBYIOIIIETO OT/IeNIa cep/ia. Boiaessror Quopuisaiuio npeacepaui u Gpu-
OPUIIIALIMIO JKEIYJJOUKOB CEepALa.

®neborpadus - rpaduyeckas perucTpalys BEHHOTO IIy/Ibca KPYIHBIX BEH.

®onokapauorpadus — MeTos rpagUIecKkoil perucTpalvy 3ByKOBBIX SIBICHUM
B cepane. Ha ¢poHOKapanorpaMme pa3nmyaroT TOHBI cepaia (B HOPME) — KPaTKo-
BPEMEHHBIC «BCIIJICCKW) BBICOKOAMITIIUTYAHBIX Kosie0aHUi HEOOJBIION 4acCTOThbI, U
LIyMBI cepAna (TP NaToJIOTHH) — KakK IPaBmIIo, OoJiee AIUTENbHbIEe 3BYKH, COCTOSI-
IMe U3 HU3KOAMIUIMTYAHBIX, HO BBICOKOYAaCTOTHBIX KoJIe0aHuH.

®paxuus BbIOpOca — OTHOLIEHHE 00beMa KPOBHU, BHIOPACHIBAEMOTO U3 JIEBOTO
JKEITyI0YKa 332 OWH yaap (CHCToJIMYecKuii 00beM), K 00beMy KPOBH B JIEBOM JKe-
JIIOYKE B KOHIIE TUACTOJIBI (KOHEYHbIH AMACTO/IMYeCKUI 00beM); IPUMEHSETCS B
KIIMHUKE B KaUeCTBE MH/IEKCA COKPATUTEIBHON CIIOCOOHOCTH MHOKap/a.

XpoHOTpONHBI 3PPeKT — N3MEHEHNE YaCTOThI CEPACUYHBIX COKpPALICHUH, Ha-
HpUMep, HOJ BIUSHUEM MEANATOPOB M TOPMOHOB Ha KJIETKU CHHOATpHaibHOro (CA)
y3na. CuMIaTuyeckue HepBbl U TOPMOH aJPEHAJIMH OKa3bIBAIOT IOJIOKHUTEIbHBIN
XPOHOTPOIHBIH 3P (EKT BCIeACTBHE yBENNYEHHS NPOHUIAEMOCTH KapIHOMHUOLM-
toB CA y3na mst noHoB Ca?', 4To yBEIMYMBACT CKOPOCTH MEJICHHOW CIIOHTaHHON
JIUacTOIMYecKol aenonspusanuy. [lapacumnarnyeckue HEpBBI OKa3bIBAIOT OTPH-
LaTeNbHBIA XPOHOTPOITHBIA (P (EKT BCIICNCTBUAE CHUYKEHHUS IPOHUIIAEMOCTH KIIETOK
CA y3na st noHo Ca?* ¥ HOBBIMICHHS TIPOHULIAEMOCTH Uil HOHOB K, 4TO BBI3BI-
BaeT YMEHBIIIEHHE CKOPOCTH ACTIOSPU3AIMN ITUX KIIETOK.

LenTpanbHoe BEeHO3HOE JaBJIeHHe — JIABJICHUE B MOJBIX BEHAX B O0JACTH MX
BIIaJICHUS B IIpaBoe npencepaue (2-4 MM pr CT).

YacroTa cepaeuHbIX COKPAIEHMIl — KOIHMYECTBO YAapoB cepaua (CepreyHbIxX
LUKIIOB) 3a oxHy MuHyTy. Hopma: 60-80 ynapos/muH (OoapcTBoBaHue), MeHee 60
yaapoB/MuH — Opanukapaus (con), 6onee 80 yaapos/MuH - Taxukapaus (puznye-
CKasi Harpyska).

IKCTPACUCTO/Ia — BHEOUEPEIHOE COKpAIlleHUe MUOKApP/a, BHI3BAHHOE BHEOUE-
peaHoit ero Aenonspu3anuei.

Aaexrpokapauorpadust (AKI') — meron rpaduyeckoii perucTpaiyu JEKTPU-
YECKOM aKTMBHOCTH cep/lia IPH MOMOLIH 3JIEKTPOIOB, IOMEIAEMbIX Ha Pa3IMdHbIC
Yy4acTKH noBepxHocTH Teina. [loaydyaemast mpu 3TOM KpuBasi Ha3bIBaeTCsl IEKTPO-
kapauorpammoit (OKI).

DJ1eMeHThI NPOBO/sIIel CHCTEMbI Cep/iLia — CM. IIPOBOAAINAS CUCTEMA CEPILIA.

Ixokapauorpadus — 3anuch yIbTPa3ByKOBBIX KOJIEOaHUH, OTpaXKEHHBIX OT pa3-
JIMYHBIX OT/AEJIOB CEP/ILla; MO3BOJSIET CYAUTh O BHYTPUCEPACUHON reMOANHAMHUKE, O
COCTOSIHUM KJIAIIAHHOTO aIiapara, 0 TOJNIIMHE CTEHKH MUOKap/ia, O pa3Mepax Kamep
cepaua.
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Mpunoxenue 1

INPUIIOKEHUA

IIpunoxenue 1. Ilposodawmasn cucmema cepoua

Arpuo-

y3an

Nenan
Mpanan

HOWK
ny<ka Meca

IIpoBoasimas cuctema cepana. B cepane nmeercs criennanbHas IPOBOASIIAS CHCTEMA,
00pa3oBaHHAs aTUITUYECKUMH KapJUOMUOLIMTaMHU. B ee coCTaB BXOAAT: CHHYCHBIH y3el
(cunoarpuanbusiii, CA), IpencepaHble MEXY3JIO0BbIE MyYKH, N0 KOTOPBIM HMITYIIbCEI
nposozsTcst oT CA y3na K aTpHOBEHTPUKYISIPHOMY Y31y, aTPHOBEHTPUKYIISIPHBIN y3el
(AB), aTpHOBEeHTpUKYIAPHBINA Mydok (myuok I'uca), neBas u npasas HOXKkH AB myuka,
BosiokHa ITypkunbe. @yHkuuu npoBoisILell cucTeMa cepaLa: puTMUYECKas FeHeparys
HMITYJIECOB, BBI3BIBAIOIINX PUTMHYECKOE COKPAIICHNE CEPICIHON MBIIIIIBI; TPOBEACHNE
9TUX UMITYJILCOB 110 cepAlly. biaronaps npoBoasel cucTeMe Mpeacepaus U XKerry104-
KM COKpAIl[al0TCs MOCIE0BATENIbHO: IPEACepAUsl COKPAILAIOTCS PaHbIIE JKEIYI04YKOB,
YTO CHOCOOCTBYET ITOJHOMY HANTOJTHEHUIO JKEIIYJ0YKOB KPOBBIO JI0 HAa4asla MX CHCTOIBI
(arpuoBeHTpUKYIApHas 3aaepxka, [Ipunoxenne 8). C npyroii cTopoHbI, MPOBOAAIIASL
cucTeMa ceplia o0ecreynBaeT OJJHOBPEMEHHOE COKpPAIlEHNE BCEX YIACTKOB JKEITyI09-
KOB JUISL MOIITHOTO MOABEMA JABICHUS B HUX BO BPEMS CUCTOJBL.

Cy1uiecTByeT ollpefeeHHast Hepapxusi LIEHTPOB aBTOMAaTHH — TaK Ha3bIBaEMBbIH Ipa-
JIMEHT aBTOMaTHH, KOTOPHII BBIpa)KaeTCsl B yOBIBArOIIEi CIIOCOOHOCTH K aBTOMATHH pa3-
JHYHBIX CTPYKTYP IPOBOASIIEH CHCTEMBI 0 Mepe ux yaaneHus ot CA y3ma. Bogurens
putMa ¢ Gosee BBICOKOIT uacToToi reHeparuu [1]] «HaBs3bIBaeT puTM neiicmekepam 60-
Jiee HA3KOTo Topsika. [1pu BeIXOzie N3 CTPOS BOXUTEIST pUTMa O0ojiee BEICOKOTO TTOpsIIKa
BEYLIUM CTAHOBUTCSA CIEAYIOLIHH 110 HepapXuu neiicMeNKepHbIN KOMILJIEKC.

B HOpMe nmnysbe Bo3HukaeT B CA y3ine - BoguTens putMa | nopsaka (MCTUHHBII BO-
JUTENb puTMa Win neiicmekep, 90-100 nmm/mun). Kitetkn AB y3ma criocoGHEI reHepH-
POBaTh HMITYIIBCH ¢ 4acToTOH 0T 40 10 60 UMIT/MUH - BOAUTENH pUTMa 2 mopsiaka. [leiic-
Mekep 3 mopsiaKa — BEHTPHUKYIIsIpHast HpoBozsiias cuctema — 15-40 uMn/MuH.
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Mpunoxexue 2

IIpunoxenue 2. Buovt nomenuuaios delicmeus 6 muoxkapoe

'|III.

Mnuqmm:mu? I".,
Vo
'If.'huﬂ[ l".,

M- xenyac-won
noKcA [

— Mepsan oTHOCHTEMRHOR -
pePpaKTeRHOETH MWD KARGA 0.1 me

Buabl noreHnmMaaoB aeiictBua B Muokapjae. B cepiie HaOmroar0TCs 1Ba OCHOBHBIX
TUIA TOTEHIMAIOB JieHcTBYsL. [1epBblil THII, ObiCcmpbLl OM6Eem, BOSHUKAET B TUIIMYHBIX
KapIMOMUOLIMTAX MPEJICEPINI U JKEITYJOUKOB U CIIEIIMATN3UPOBAHHBIX IPOBOISIINX BO-
nokHax (mydok ['uca, BonokHa [Typkunbe). [t GbICTPOTro 0TBETa XapaKTepHBI OBICTPOE
pa3BUTHE ACTIONSPU3ALMH, KaK CJIEACTBUE BHICOKAs CKOPOCTH IPOBENIECHUS, a TAKXKe He-
CrocoOHOCTh K aBTOMATHH.

Bropoii Tun noreHuuana 1eHCTBYs, MeJIeHHbLIL OMmeem, BCTPEUASTCs B KIIETKaX y3-
JIOBOM MPOBOASAIIEH CUCTEMBI — B CHHOATPHAJILHOM Y3JIe ¥ aTPUOBEHTPUKYIISIDHOM Y3JIE.
Jl1st Me/UIeHHOTO OTBETa XapaKTepHO MEUIEHHOE pa3BUTHUE JCTIONSPU3AIIMHU, CIIEJ0Ba-
TEJBHO, MEJUICHHOE PACIIPOCTPAHCHHE, a TAKXKE CIIOCOOHOCTh K aBTOMATHH. MeIeHHBIH
OTBET, BO3HUKAIOIUI B CHHOATPUAILHOM Y31, ABJISETCS EHCMEKEPHBIM ITOTEHLIUAIIOM,
KOTOPBI 00ecrieunBaeT aBToMaTindeckoe cokpamienne Muokapaa (Ilpusoxkenne 4).
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Mpunoxexne 3

IIpunoxenue 3. CpasHumeavHas XxapaKmepucmuKka NOMeHUUaA106
oeticmeus (I1/]), zenepupyemoix 6 pasHvix y4acmeax muoxkapoa

Bpems IMnx Mennennas
Tun KleTok ®a3a n1aTo
TIJT (oBepmyT) JIenospu3aIus
. Bxopgsmuit Na+
Bxomsammii Ca>* A
CuHoatpuas- Tok (), BonuTeENH
N 150 mc | TOK yepe3s kanb- | Her
HBIN y3en put™a 1-ro mo-
[UEBBIC KaHAIBI
psnka
MeneHHBIH BXO-
Mmuoxa; Bxomsuii Na+ il Ca* Tok,
P . 150 mc AU Jut Her
TpeACePIHin TOK KaJIbIIUCBBIC KaHAJIBI
L-tuna
MeieHHBIN BXO-
Mmuoka Bxomsmmii Na+ | msmuit Ca?* Tok
P 250 mc U Jut ? Her
JKEIYI0YKOB TOK KaJIbIUEBbIC KaHAJIbI
L-tuma
MeneHHbBIN BXO-
BomnokHa 300 mc Bxomsmmii Nat+ | qsamuii Ca®* ok, JlaTeHTHBIM
ITypkunbe TOK KaJIbLIUEBBIE KaHAJIBI | IEHCMENKED
L-tuna
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Mpunoxenve 4

IIpunoxenue 4. Ilomenyuaa delicmeus Kaemok y3.10801
npoeoodaueil cucmemot (MeoAeHHbLIL omeem)

40

Binon ALl
o

TOK
e ) et

Bronaumia
TOK

IHorenuuan neiicTBUA KJIETOK Y3JI0BOH mpoBoasimeii cucrembl. Kinerku cunoa-
TPHUAIBHOTO M aTPHOBEHTPUKYISIPHOTO y3J1a T€HEPHUPYIOT T.H. MEONeHHblil omeem,
XapaKTepPHOH OTIMYMTENbHON (a30ii KOTOPOTo SBISETCS MedleHHAs CROHMAHHAs
ouacmonuyeckasn oenonapuzayua (1, MCIJ). Haunnaercss 3ToT mpouecc B pesyib-
TaTe CIIOHTAHHOTO OTKPBITHS «CTPAHHBIX» KATHOHHBIX KAHAJIOB, MPOIMYCKAIOIIUX HOHBI
Na*, K* u Ca*". Jlanusiii Tok (I /) aKTHBUPYETCS B pe3yJbTaTe JOCTHXKEHUS] MeMOpaHHO-
TO TOTEHI[HaJa CBOET0 MAaKCHMAJIbHOTO OTPHLATEILHOTO 3HAYEHUSI BO BpeMs JHACTO-
aet (M1, MakcHManbHbIH AuacTonnueckuii noreniman). Moust Na* u Ca®* meuxyrcs
BHYTPb KIIETKH, CIIOCOOCTBYSI JETIONSIpU3aluy MeMOpaHsl, a HoHbI K, HarpoTHB, BBIXO-
JIIT U3 KIIETKH, TIPETTCTBYS Jenoaspu3anuu. [IocKoIbKy HaTpUEeBEIH TOK IpeoOIaacT,
CYMMapHBbIH TOK /. BBI3BIBAET JCMOIAPU3ANNIO MEMOPAHBI.

Bropas ¢aza (/2), haza ovicmpoii denonapusayuu, CBsI3aHa ¢ OTKPHITHEM TTOTCHIIN-
an-3apucumbix Ca’* kaHayoB u ObicTpoMy BXojy HoHOB Ca** B KieTky ([, BXOASLIMH
Ca2+ Tok).

Tpetbs dassl (3), hasa penonapuszayuu, obyciosieHa oTkpbitieM Ca?*-3aBUCHMBIX
K" xananoe n ¢popmuposanuio Bexomsmero K toxa (/,). Kak tonbko B pesymnnrare pe-
MOJSIPU3aIUN MEMOpaHHBIN oTeHIan gocturaer M/II1, BHOBb OTKPBIBAIOTCS «CTPaH-
HbI€» KaTHOHHBIE KaHaJIbl, pa3BuBaercs npouecc MCJ/, 1 Bech LIUKI TOBTOPSIETCSL.
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MpunoxeHne 5

IIpunoxenue S. Mexanuzmot usmeneHua 4acmomot NOMeHUUALA
deiicmeus 6 Kaemkax CUHOAMPUAAbHO20 Y344 (MeXAHU3MbL
U3MEHEHUS YaACMOMblL CePOCHUHBIX COKPAULCHUIL)

A B

VMU CRODOCTH
Ry MARRCTENER]

=40 B

sm::w-_, Il

MexaHn3Mbl H3MeHEHHUsI YaCTOThI MOTEHINAJIA TefiCTBUS B KJIETKAX CHHOATPHAJIb-
HOT0 y3J1a (MeXaHM3Mbl H3MEHEHHs YACTOThI CepAeYHbIX COKpaueHuii). CylecTBy-
IOT TPU OCHOBHBIX MEXaHH3Ma M3MEHEHHUS YaCTOTHI TeHEepaluu NeHCMEKEPHOTO TOTEH-
1ana cuHoarpuainbHoro (CA) y3na: (1) n3MeHeHHe CKOPOCTH MEAJICHHON CIIOHTaHHOMN
JIMACTOINYECKOH Jeronspru3anui (A); (2) N3MeHeHHe BeINIHHBI TOPOTOBOTO IIOTEHITHA-
na (b); n3MeHeHne BeNMIUHBl MAKCUMAaJIbHOTO THACTOIMYECKOTO moTeHnuana (B).

A. YacroTa reHepaiyy neiicMeKepHOro MOTeHIMaNa BO3PAacTaeT C YBEIMUCHUEM CKO-
POCTH pa3BUTHSI MEUIEHHON CIIOHTAHHOH JHACTONMYECKON AEMOSpH3aIiH, U Hao00-
POT. DTOT MeXaHH3M JISKUT B OCHOBE YBEIMYCHUH YACTOTHI CEPACYHBIX COKPALICHUI
HOJI JIefiCTBHEM KaTexXoJlaMHHOB (cTpecc, (hu3Myeckas: Harpyska, JIMXopajka): aJpeHa-
JIMH 1 HOpPaJpeHAaJIHMH BBI3BIBAIOT YBEIMUYCHNE KAIbIMEBOI IIPOHNIIAEMOCTH MEMOpPaHbI
kietok CA y37a, 9T0 MPUBOAUT K YBEIWYCHUIO KPYTHU3HBI HAPACTAHHUS ACTOIAPH3ALIUH.
B mpoBopsieii cucreme cepana HaOIIOAAeTCsl €CTECTBEHHOE YMEHbIICHHE CKOPOCTH
CIIOHTAQHHOHN JIMACTOINYECKOH JieTosspHu3auy mo Mepe ynanenus ot CA yzna (rpagu-
€HT aBTOMAaTHH). ALICTHIXOJIWH U3 BOJOKOH ONYKIAIOIIET0 HEPBa TAaKXKe CHIDKAET CKO-
POCTh pa3BUTHUSA Jenossipu3anuu B kineTkax CA y3ia 3a c4eT [OBBIIICHUS KaJIUeBOH po-
HUIAeMOCTH.

b. VYBennueHne BETMYMHBI MOPOTOBOTO MOTEHIMANA BEIET K YBEIHUEHHIO MPOIOI-
JKUTCJIBHOCTH IIOTCHLMAJIa ﬂeﬁCTBHﬂ, CJICO0BATCIIbHO, K CHM)KCHHUIO 4aCTOThI €ro reHe-
panun. TOT MEXaHU3M JIEKHUT B OCHOBE YMEHBIIICHNE YaCTOTHI CEPAEYHBIX COKPAIIECHU
07| ACHCTBHEM HEKOTOPBIX MPOTHBOAPUTMHUYECKUX MPENapaToB (MPOKaNHAMUII, XHHH-
JIVH).

B. Cmemnienre MakCUMaJIBHOTO JHACTOINYECKOTO IOTEHIMANA K 00jIee HeraTHBHBIM
3HAUEHHSAM YBEIIMYUBACT MPOAODKATEIFHOCTh MOTEHIMANA JEHCTBHS, CIIEI0BAaTEIbHO,
CHIDKAETCs YaCTOTa ero reHepauy. JTOT MEXaHN3M, HapsiLy ¢ IepBhIM (A), 00yCIIOBIH-
BAaeT CHIDKCHHE YaCTOTHI CepIEYHBIX COKpAIeHUH noy BausHueM arermixonuna (Ilpu-
JoxeHue 6).
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Mpunoxexue 6

IIpunoxenue 6. Bauanue napacumnamuueckux Hepeos Ha
KAemKu y3410801 npoeodsauiell cucmemol
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OTpHLATENLHLIR OTpHUATENLHEIA
XPOHOTPONHLE JbdenT QpPOMOTPONHLIA addekT

BiisinMe napacuMnaTH4ecKUX HEPBOB Ha KJIETKHU Y3JI0BOii IPOBO/sIIEIH CHCTEMBI.
Auernnxonut (AX), BEICBOOOKIAOIINICSA M3 MOCTTAHIIMOHAPHOTO OKOHYaHHUS OIykK-
JAIOLIET0 HEPBa, B3aUMOJCHCTBYET ¢ METabOTPOMHBIM M,-XONMHOPENENTOPOM KIIET-
KM MHOKap/ia, KoTopeIii acconuuposan ¢ G,-nporentom (G-NMpOTeHH MHTHOMPYIOMIETO
trna). Axtusanus G-0eyka IPUBOINT, C OXHON CTOPOHBI, K OTKPBITHIO K HOHHBIX Ka-
HAaJIOB, BBIXOJy MOHOB KaJIUsA U3 KJICTKHU U Pa3BUTUIO TUNIEPIIOJIAPHU3AlIMU HUTOIIa3Ma-
Tyeckod MemOpansl. Kpome Toro, aktuBanus G-0eka MPUBOIUT K MHTHOUPOBAHHIO
(hepMeHTa aIeHIIATIINKIA3E] U CHIDKEHHUIO B IUTOIIa3Me ypoBHI TAM®. Henocrarok
OTOIro0 BTOPUYHOI'O MOCPEAHMKA CHHUXKAET aKTUBHOCTH (bepMeHTa MPOTEUHKHUHA3bI A u,
Kak CJIeJICTBHE, BEICT K YMEHBLICHUIO BXOJa B IUTOMIasMy HoHoB Ca*". OnucaHHbIC
BHYTPHKJIETOUHBIE 3P (EKTHl B KJICTKAX CHHO-aTPHAIBHOTO y3/1a IPHBOIAT K (HOPMHUPO-
BAHUIO OMPUUAMENbHO20 XPOHOMPONnHo2o 3bdeKTa (CHUKEHHE YaCTOThI CEpPICYHBIX
COKpAIIleHHIT), a B KJI€TKaX aTPHO-BEHTPUKYISIPHOTO Y3714 — K Pa3BUTHIO OMPUUAMENb-
HO20 Opomomponnozo >pdexra (CHIKESHHE CKOPOCTH MPOBEACHUS BO30YKACHUSL.

Ha npecuHantiyeckoil MeMOpaHe paclonaraloTcsi XOJNUHEPTHYECKUE ayTOPELeNTo-
pb! M-Tuma, QyHKIMS KOTOPBIX 3aKIIFOYAeTCsl B PETYIHMPOBAHIH BEICBOOOXKICHUS MEIH-
aTopa B CHHANTHYECKYIO Ielb. [Ipn B3anMOAeHCTBUY BBIACIUBIIETOCS allETUIXOINHA C
STHMH PELieNTOpaMy AajbHelIlIee BbIACICHNEe MeUaTopa IPeKpalacTcs.

®depMeHT XOJIIMHECTepa3a pa3pyIIaeT aleTHIXOIHH ¢ 00pa30BaHHEM OCTaTKa yKCYC-
HOU KHCIJIOTHI (alerara) ¥ XOJIWHa, MOCISIHUN MOABEPraeTcsi OOpaTHOMY 3aXBaTy U UC-
TOJIB3YETCs Ul PECHHTE3a alleTHIXOJINHA.
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[Mpunoxenue 7

Ilpunoxxenue 7. Ilomenyuaa oeiicmeus munuuHoix
Kapouomuouumos u kaemox Ilypxunve (6vicmputii omeem)
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IHoTreHuman geficTBHA THINHYHBIX KAPAMOMHOLUUTOB M KjeTok Ilypkunbe (ObI-
CTPBIi 0TBeT). /IS KIIETOK, TeHepUPYIONNX OBICTPBIH OTBET, XapaKkTepHa CTaOHIbHAS
BEJINYMHA MEMOPAaHHOTO MOTEHNHMAala B MPOMEXYTKaxX MEXIy reHepalell HoTeHnuana
neiictBus (pasa 4). Kak ToabpK0 MMITYJIEC, BOSHUKAIOLUMN B CHHOATPHAIBHOM Yy3I1€, J0-
CTHTaeT KJIETOK, TeHEPHPYIOMHNX OBICTPHIH OTBET, B HUX BO3HUKAET ObICMpPAsn 0enons-
pusayus (paza 0). OHa 00ycIOBIEHA MOYTH HCKIIOYUTEIHFHO BXOIAIIUM HATPUEBBIM
TOKOM 4epe3 ObICTphIC MOTEHIINAI3aBUCHMbIC Na" HOHHBIC KaHAJBI.

Ilo mocTmxeHMM NHKa MOTEHIWANA ACHCTBHUS BOSHUKACT PAHHAA PENONAPUIAUUA
(¢a3za 1). Dra xopoTkas (aza mpeacTaBieHa BRIEMKON MEXIy KOHEUHOH CTaiuel Ha-
pacranusi MeMOpaHHOTO noTeHIrana u ¢asoi miaro. OHa o0ycnopieHa Beixomsum K*
TOKOM Yepe3 TTOTeHINAI-3aBUCHMBIe ObIcTphle K kaHabL.

Bo Bpems cienyromieii gpazvt naamo (paza 2) nonst Ca?* BXOAST B KapJHOMUOLUTHI
uepe3 Ca?” MOHHBIC KaHAJIbl, KOTOPbIC aKTHBHPYIOTCS MEIUICHHEE, YeM Harpuessie. [pu
9TOoM 001Hii BXxox HoHOB Ca’* cOaaHCHpOBaH BBIXOAOM HOHOB K™, B pesynbrare 4ero
MEMOpaHHBIN TTOTEHIMAT JEPKUTCSA HA MOCTOSHHOM ypoBHe. Korma Ca’" noHHBIC Ka-
HaJIbl 3aKpbIBatOTCs, ¥ BbIxo K' u3 xieTku (uepe3 akTUBUPYIOLIUECS OTOIHUTEIBHO
MezieHHble K™ kaHabl) HauMHAeT HpeBbIaTh BXoa HoHOB Ca®’, Hactymaet da3a okoH-
uamenvnoit penonapuzayuu (dpaza 3).

Bo Bpemst ¢a3bl 4 IPOUCXOAUT 6OCCMAHO6IEHUE UOHHBIX KOHYeHmpayuil. VI30b1-
ToK Na* , KOTOpHIit OBICTPO BXOAUT B KJIETKY BO BpeMs (a3bl 0, akTHBHO yxaisercs Na*/
K*-AT®a3o0ii. Bonbiuas yacts nznumika Ca’*, BOIIENIETO B KIETKY B a3y 2, yuansercs
npeumymectsenHo Na'/Ca>" obmennuxom, a takke Ca**-ATdasoi. E_ u E —3Hauenne
PaBHOBECHBIX MOTEHIHUATIOB Ul HoHOB Ca** n Na*, COOTBETCTBEHHO.
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Mpunoxexne 8

IIpunoxenue 8. Ilposedenue nomenyuana oeiicmeus 6 muoxapoe

CHOPOCTE RpORAAEHWA

Npegcepoun wic
AB y3en 0,01-9,05 wic
NMywox Fea  2-4 wic

Banoksa
Mypacisns 24 mlc

Henynouns 1 mic

IIpoBenenue moreHHua a AelcTBHSI B MHOKapae. UnciioBble 3HAUCHUS HA PUCYHKE
MOKa3bIBAIOT HHTEPBAJ BPEMEHH (B MC), KOTOPBIH IIPOXOAUT OT MOMEHTA BOSHUKHOBEHUS
UMITYJIbCa B CHHYCHOM Y3JI¢ 0 €rO TIOSBJIEHUS B OIPENEICHHOM YYacTKe CepAeuHOI
MBIIIIEL. B 0CHOBE mpoBeneHus Jexar JIOKaJIbHbIe TOKH MEXTy BO30YKICHHBIM U He-
BO30YKICHHBIM Y4acTKOM MeMOpaHbl. CKOPOCTh HMPOBEICHUS 3aBUCHT OT aMILIUTYIbI
MOTEHIMAaNna AefCTBHS, CKOPOCTH €ro pa3sBUTHA (CKOPOCTH AETIONAPU3AINH), AUaMeTpa
BOJIOKHA

BeIcokast CKOPOCTh IPOBEJICHUSI B MIPEACEPAHBIX ITyUKaX OOBACHACTCS TEM, YTO OHH
COCTOAT U3 BOJIOKOH CIIENNATHM3UPOBAHHON MPOBOAAIIEH CHCTEMbI. DTH BOJOKHA CXOHBI
¢ BoJIoKHaMH [1ypKHHbBE JKeTyI0YKOB.

3areM MPONCXOINT 3adepicKa nposedenusn 6 oonacmu AB yzna (6onee uem Ha 0,1c
U3-32 MEJUICHHOH JIETOIApU3aIMi 1 OTHOCHTEIBHO HEOOMBIIIOTO YUCIa HIEKTPUUECKUX
KOHTaKTOB MEXIY KIeTKaMH; (GU3HOIOrHIeCKoe 3HaUCHHUE: KEITyT0IKH BO30YKIAI0TCS 1
COKpAIIAIOTCS Moce npeacepanii). M Toapko Mociie 3TOro UMITYIIbC MOSBISETCS B HOX-
kax AB nyuxa (myuka ['nca). Ocoboii xapakTeprcTukoii AB myuka sBisieTcs ero nojaHas
HECIIOCOOHOCTS (32 HCKITIOUYEHNEM HEKOTOPBIX ITaTOJIOTMYECKHUX COCTOSHHI) IIPOBOINTD
MOTEHINAIB! ISHCTBHS B 0OPAaTHOM HAIpPaBICHHH — OT JKEIYJOYKOB K MPEICEePIHsM,
YTO JIeJaeT HEBO3MOXKHBIM OOpATHBIIl XOZ CEPACYHBIX MMITYJICOB (re-entry) oT JKely-
JIOYKOB K TNIPEACEPANSIM IO STHM K€ NMPOBOSIIMM BOJIOKHaM. Bech mepuon BpemeHH,
KOTOPBIH TpedyeTcsl Ha MPOBeeHIE BO30YXKICHHUSI K COKPATUTETBHBIM BOJIOKHAM JKEIIy-
noukos - 0,16 c.

Crnenuduueckue BonokHa [lypkunbe cienyior ot AB y3ia K jkelyoukaM B cocTaBe
myuka ['mca. 3a ncKiIIOYeHNeM HavaJbHOM YacTH ITydKa, KOTOPBI MpoHUKaeT yepe3 AB
MEPEroposKy, BojJokHa IlypkuHbe HMEIOT CBOWMCTBA, MPSIMO NMPOTUBOIOIOXKHBIE CBOH-
CTBaM Y3JIOBBIX BOJIOKOH. OHM IIPEACTABISIIOT co00if KpyHHEIE BOJOKHA (ake Ooiee
KPYTIHBIE, €M BOJIOKHA COKPAaTUTEIFHOTO MHOKAP/A KETyI0YKOB) U IPOBOASAT BO30YX-
JIEHUE CO CKOpocThio OT 1,5 110 4 M/c. Takast BbICOKasi CKOPOCTh ITPOBE/ICHHUS CEPACUHBIX
HMITYJILCOB O0YCJIOBIIMBAET MIPAKTHYECKH OXHOMOMEHTHEIH OXBaT BO30YXIECHUEM Bceil
Macchl MUOKap/ia JKeIy[0uKoB. beicTpoe npoBeneHne nMIynscoB mo BonokHaM [Typku-
HbC CBS3aHO C BBICOKOM NIPOHUIIAEMOCTBIO MICJIEBBIX KOHTAKTOB B 00J1aCTH BCTABOYHBIX
JICKOB MEX]y COCEIHUMH KJIETKaMH 3TUX MPOBOAAIINX BOJIOKOH. Bomokna Ilypkunbe
TIPOHU3BIBAIOT IPUMEPHO '/, TOJIIMHBI CTEHKH JKEITYI04KOB M KOHTAKTHPYIOT C COKPATH-
TENbHBIMI MHOKAPIHAIbHBIMU BOJIOKHAMH.
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Mpunoxexue 9

IIpunoxenue 9. Daxmopot, onpedeasrouue
CKOpocmb npogedenuss nomenuuaia delicmeus yepes
ampuo8eHmpuKyAApHuLl y3ea

BoabywaeHue (
UMTONNAa3MaTHHECKOR MemBpaHbl)

|
DTHPhITHE noTeHUuWan-3aBMCHUMBIX

-KaHanoB W BXO0 B
uuTonnasmy (daza nnaro)

npncoaﬁnuauua K
peuanTopy CTP W
OTKpbLITHE -#ananoe B CMNP

| Ca“BbixogwT i =B

®akTophbl, OoNpeaeIsAONMe CKOPOCTh NpPOBeIeHHs] NMOTEeHUHAIa AeiicTBUA 4epe3
aTpUOBEHTPUKYJIAPHBI (AB) y3ea. CkopocTh pacmpocTpaHeHHs MOTeHLUana Aei-
CTBUSI HAXOAUTCS B MPSIMOMN 3aBUCUMOCTH OT CKOPOCTH Pa3BUTHS Jenoisipusanuu. [lox
BIMSIHMEM KaTeXOJIAMHHOB (HOpaJpEHAIMH W3 OKOHYaHWH CHMIIATHYECKHX HEPBOB,
aJIpeHAIMH HaAMOYCYHHKOB) B KleTKax AB ysia yBennuuBaercs Ca* -mpoHHIIAEMOCTh
MeMOpaHbl, YTO NPHUBOJUT K YBEIMYEHHIO CKOPOCTH MEIJICHHOH Jenosspu3aliu
(cruToIIHAS TMHKSA) B YCKOPEHHUIO NIPOBEICHUS BO3OykaeHus uepe3 AB y3en (nonosrcu-
menvHuLii OpoMomponHulil Ipdexm).

IIpu yMEHBLIEHUH CKOPOCTH JETONIIPU3ALNH KIETOK AB y3i1a (IlyHKTUpHAS JTMHUA)
CKOPOCTH IPOBeAEHNs BO3OYKIeHUs depe3 AB y3en cHmkaetcs. ALETWIXOHH, BbIIe-
JISIOIIMHCSA U3 OKOHYaHUH OMy)KIaIoLIero Hepsa, yMeHbIIAeT IPOHULAEMOCTh MeMOpa-
HBI KapAHOMHOLMTOB sl HoHOB Ca’" ¥, HAPOTHB, yBeIWYMBaeT sl HOHOB K, uTo
MPUBOJUT K CHIDKEHHIO CKOPOCTH JENOJsIpU3aliy U yBenndeHuto AB 3anepxku (om-
puuamensuolii Opomomponnstii Iphexm). Ananorndnsiil 3pPeKT 0Ka3bIBAIOT HEKOTO-
Ppble IPOTHBOAPUTMHYECKHE Mpenaparhl (XMHUAUH), 4 TAKKe TOHWKEHUE TeMIepaTyphl.
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Mpunoxexune 10

Ipunoxenue 10. Daexmpomexanuueckoe conpsiycenue

6 muoxapoe
Novesupan pedcren . o (1) el e
| meslfipana
o DlleKTpOoMexXaHHuYe-
Limannasia CKOe CONpSKeHHE B
muokapae. (1) Iloren-

o ATdasa [Uan JeHcTBUS OBICTPO
chg o

= pacrpocTpaHsieTcs 110
F. o
s ]
% == i
o ¢
o "

MeMOpaHe KapAHOMHO-
ura. beictpas nemons-
pusanus  00yciIoBIEeHA
BXOJIOM HOHOB Na* uepe3
MOTEHLMAJ-3aBUCHMBIE
HaTpHUCBBIC KaHabl. (2)
B pesynbrare nenons-
puzauuu B MeMOpaHe
T-TpyOodek OTKpHIBAIOT-
Csl OTEHAT-3aBUCHMBIE
KaJIbIIMEBBIE KaHaJIbl
(L-tun Ca®* xaHajoB),
BCIIEACTBHE YEro He-
0oJbpIIOE  KOJIUYECTBO
noHoB Ca’* mocrymaer
B ruroriasmy. (3) Monst
Ca*" CBsI3BIBAIOTCSA C pH-
AQHOJMHOBBIMH DEIIENTO-
paMHu, pactoNOKEHHBIMH
B MeMOpaHe capKoIlIas-
MaTHYECKOTO PETHKYITY-
Ma. (4)

Casi3bIBaHHE HOHOB KaJIbLIMsI C PUAHOIMHOBBIM PELENTOpPOM OTKpbiBaeT Ca?*-KaHaibl B
CapKOILIa3MaTHYECKOM PETHKYIyMe, 1 HOHbl Ca’’ moctynaror B uuroruiasmy. (5) Bbi-
JIENMBLINFICS KaNbIUH CBS3BIBACTCS C COKPATHTEIbHBIMU OeiikaMu (TporoHuH). (6) Bo
BpeMsi pacciabnenus noHbl Ca** 3akauMBaroTCs 0OPaTHO B CapKOILIA3MaTHYECKHIl peTH-
KynyM Onarozmapst pabore Ca’'-AT®A3bI, a TaKKe BBIBOAATCSA BO BHEKJICTOUHYIO CPELy
Giaromapst pabore Na*/Ca*" oomennuka. (7) Pabora Na'/Ca?" oOMeHHHMKA COIPSDKEHA C
pabotoit Na'-K*-AT®a3b1 6rarofaps CBS3bIBAIOIIEMY IPOTEHHY aHKUPHHY-B, KOTOpHIit
CBA3BIBACT MEXKIY COOOH 3TH JIBE TPAHCIOPTHBIC MEeMOpaHHbIC CHCTEMbI U 00pasyer
MHUKPOJIOMEH, BKIFOYAIOMIUI TaKke MHO3MTON-3-(hocharnbie (MD,) perenTopsl capko-
IUIa3MaTHYECKOTO peTnKyimyma. CepiedHble DMKO3HIBI (JEKapCTBEHHBIE IIperaparsl,
MPUMEHSAIONINECS B KapAUOJIOTHYECKOH MpakTHke) «oTpaBiaoT» Na'-K'-ATda3y, uro
NPUBOJUT K HAKOIUICHUIO HOHOB Na+ B kiieTkax. [loBbinienue koHeHTpanuy Na+ B 1u-
ToIIa3Me cHikaeT 3 dexTuBHOCTh paboThl Na*/Ca** oOMeHHMKa (M aKe H3MEHSET ero
HaIpaBJICHHUE), B PE3YJIbTATE U3 KIICTKH yaansercs Menbie noHoB Ca?t. 3amepskka Ca?* B
LIUTOIUIa3Me MOBBIIIAET COKPATUMOCTh MHOKap/a.
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Mpunoxenue 11

IIpunoxenue 11. Coomnowenue npoooaxcumervnocmu
nomenuuaaa delicmeusi, peqppaxmepHozo nepuooa u nepuooa
COKpauieHus1 Mmuoxapoa
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CooTHOLIEHNEe MPOTOTKHTEIbHOCTH MOTEHINAJIA JeiiCTBHS, peppaKTepHOro nepu-
0712 W MepHoAa COKpalleHusi MUOKapaa. Peghpaxkmepnuiit nepuoo cepoya - 310 VH-
TepBall BpEMEHH, B T€UEHHE KOTOPOTO HOBBIH CepAEUHBIN UMITYIIbC HE MOXET BBI3BAaTh
MIOBTOPHYIO TeHEPALUIO ITOTEHIHaNa ASHCTBHS BO BCe elle BO30YKICHHBIX MBIIICYHBIX
BOJIOKHaX. B HOopMe pedpakTepHbIil Ieproz skeTynoukoB mpononkaercs 0,25-0,30 ¢ u
TIOYTH TIOJTHOCTBIO COBIMAAAET C JUIUTENBHOCTBIO (ha3bl MIAaTO MOTEeHIMana aAeiicTBus (C
CHCTOJION M NepBOM MOJOBHHOM IMACTONBI MHOKApAa). 3a HUM CJIeAyeT OTHOCHTEIIbHBII
pedpakTepHBIit TepHOJ MPOJOIKUTENEHOCTEI0 okono 0,05 ¢ (BpeMsi OKOHYATeIbHOM
pernosspu3aiyi, BTOPOi TOJOBUHBI JHACTONEI). Bo Bpems oTHOCHTeNnbHOU pedpakTep-
HOCTH MHOKap]] MOXeT BO30Y>KAaThCsl, HO TOJIBKO MO/ AEHCTBHEM OYEHBb CHIIEHOTO pa3-
JPaKUTEIs, 9TO MIPUBOIUT K Pa3BUTHIO PAHHETO BHEOUEPEAHOTO COKPAIICHUSL.

PedpakrepHOoCcTs 00yciiOBIEHa HHAKTUBAIIMEH OBICTPBIX HATPUEBBIX KaHAJIOB, HACTY-
TIAfOIIeH MpH I1aT0. DTH KaHAJIBl HAYMHAIOT BOCCTAHABIIMBATHCS JIMIIB IIOCIIE TOTO, KaK
MeMOpaHa pemnospu3yeTcs MpuMepHo 10 ypoBHS -40 MB. JnuTeIpHOCTS IJIATO H, CO-
OTBETCTBEHHO, pedpaxrepHoro nepuoaa (0,15 ¢) MHokapaa npencepauil 3HAYUTEIBLHO
Kopode, 4eM B MHOKapje exynoukoB. Kierku [Typkunbe, GpopMupyromme xemymnoaxo-
BYIO TIPOBOJISIIYIO CHCTEMY, 00/IaJaloT BeChMa JIUTEIbHBIMH NOTEHIUAIAMH JISHCTBUS
1 TI03TOMY MI'PAIOT POJIb «4aCTOTHOTO (DHIBTPA», KOTOPBIH MPEIATCTBYET CIHMIIKOM Ya-
CTBIM COKPALIEHHSM XKETyI04YKOB ITPU Ype3MEPHO BBICOKOIT 4acTOTe BO30Y KIEHHS Mpeji-
cepauil.
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Mpunoxenue 11

JlmutensHBINH pedpakTepHBIH MepHos IPeJOXpaHsIeT MUOKap/ OT CIHIIKOM OBICTpO-
TO MOBTOPHOTO BO30ykaeHns. Takoe BO30ykIeHHE MOIIO OBl HAPYIINTh HarHETAaTeb-
Hy!0 (YHKLIHMIO CEpAlla, BbI3BAB TETAHMYECKOE COKpalieHue. HarmpoTus, JUIMTENbHbBIH
pedpakTepHBIil Tepuoa AenaeT HeBO3MOKHBIM CYMMAIIMIO COKPAIIEeHUii B MHOKape.
Kpowme toro, mmurensaas pepakTepHOCTs NPeNsITCTBYeT KPYTOBOMY ABMIKEHHIO BO3-
Oy:KIeHMsl TI0 MUOKapAy (MeXaHH3M peeHTPH, re-entry), KOTopoe INpUBEIO Obl K Ha-
PYIICHUIO PUTMHYHOTO YepeaoBaHMs COKpalleHHs U pacciabinenus. B Hopme pedpak-
TEpHBIH MEePUO KJICTOK MHOKap/a O0JbIIIe, YeM BpeMsI pacIipoOCTPAHEHUSI BO3OYXKICHUS
[0 HpeIcepIusaM MM xenyaoukam. [1o3ToMy mocie Toro, Kak BOJIHA BO30YKICHHUS M3
CHHOATPHAJIFHOTO y3J1a WIIM SKTOMMYECKOTO oYara OXBaTHT MOJHOCTBIO BECh MHOKap/,
OHa yracaeT; oOpaTHBII BXOJ 9TOH BOJHBI HEBO3MOXKEH, TaK KaK BCE CEPAIC HAXOJUTCS
B COCTOSHUH PEPPAKTEPHOCTH.

[pu ompeneneHHBIX YCIOBHUAX CEPACUHBII HMITYJIbC MOXKET CHOBA BO3OYAUTH HEKO-
TOpyI0 00JacTh MHOKapza, depe3 KOTOPYIO IPOXOAHI paHee. JTO SBICHUE, U3BECTHO
KaK peeHTpH (re-entry, IUPKYJIALUS BOJIHBI BO30YKICHUA 110 METIE), JISKHT B OCHOBE
MHOTHX KIMHHYeCKnX apuTMuil. OHO MOXET OBITh yNOPSJOYSHHBIM MM Oecropsiiod-
ubIM. [Ipu ymopsimodueHHON GopMe peeHTpH MMITYIbC MPOXOAUT MO (HHKCHPOBAHHOMY
AQHATOMHUYECKOMY ITyTH, B TO BpeMs KaK IpH OecropsjouHOl (opMe PEEeHTPH IyTh He-
HpepsIBHO MeHsieTcsl. [t Toro 4To0bl BOSHUKIIO SIBJIEHHE PEeHTPH, HE0OX0IMMO, 4TO-
OBl pedpaKTepPHBIA EPHO KapAXOMHOIIUTOB 00JIACTH pEeeHTPH OBLT KOpOYe, YeM BpeMs
IPOBEJCHUS 110 JaHHOM neTie. Cea0BaTenbHO, YCIOBUSIMH, TOI/ISP)KUBAIOIINMY PECH-
TpPH, ABISIIOTCS T€, KOTOPBIE MPOAJTIEBAIOT BPEMs NPOBEACHHS MM COKpAIIaroT dpdek-
TUBHBIN pe(paKTepHBIN TEPHO.
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Mpunoxexue 12

Ilpunoxxenue 12. Bausanue éecemamueHoil HepEHOI cucmeMbl HA
COKpamumocmo Muoxkapoa

Cumnamo-a0peHancaan CUCImemMa Briywdanuul neps
HopagpeHanus,
npanany AUESTHNXONWH
B -anpeHopeLETTO M,-xonuHOpeuenTope
: [npencepawa)
G, -NpoTaMH Gen
mgumarun%aaa Aqa@n%mmaa
1 uamto Juame
v ‘
dochopunuposarise Ca” kaxanos, Hedoctopunvposanre Ca™ kananos,
YBENWHEHWE MPOHULSEMOCTH YMEHBLEHWE NPOHWLSEMOCTH '
UMTONNAIMATHIBCKOA MamBpane qna Ca™ UMTONNAIMaTHHECKON memBpans ans Ca™
-
-
-
® (O
Moo urmembHamg ChmpuiLamenbHEM
UHOmpOnKLNT Sghcherm | CoKpaTMMOCTL MUOKAPAA | UHOMPONHEIG Sgbewm

Bausinue BereraTUBHON HEPBHOI CHCTeMbI HA COKPATUMOCTH MUOKapaa. Hopaodpe-
HanuH, BBIICTSIOMUICS U3 OKOHUYaHUN CHMIIATHYECKUX HEPBOB, a TAKKE AOPEHANUH
MO3TOBOTO BEIIECTBA HA/INOYETHUKOB B3aMMOJIEHCTBYIOT ¢ [3 -apeHopelenTopaMu Kap-
JroMHonnTOB. CBA3b IMTAH/A C PELEITOPOM aKTUBHPYET G-IIPOTEHH CTUMYIHPYIOIIETO
tuna (G,), 4To B CBOKO 0uepesib MPUBOJIMT K aKTUBAIMHK (epMEeHTA aleHHIaTIHKIA3bI,
KOTOpasi BBI3BIBAET YBEIMUYECHNE BHYTPHKIECTOUYHOH KOHIEHTPAIIMU IUKINYECKOTO aje-
Ho3uHMOHO(poCchara (HAM®D). tAM® akTuUBHpYeT OIpenelCHHBIE MPOTEHHKHUHA3EI,
KOTOpbIe obecneunBaroT (HochOpUINPOBaHNE PA3TUYHBIX OSTKOB B KapIHOMHOIMUTAX,
B ToM umcie Ca’* kananoB. Akrupauusi Ca?” - kaHanoB yBennuusaet Bxoq Ca®” Bo Bpe-
mst wiaro 11, u Gonbuiee kKonmuuectBo Ca’* 0CBOOOKIAETCS U3 CAPKOILIA3MaTHIECKOTO
PEeTUKYJIyMa B OTBET Ha Ka)K10€ BO30Y)XKICHHE Cepilla, B Pe3ysibTaTe CUJia CepASUHBIX
COKpAILICHU YBEJIIMINBACTCS (HOA0MCUMENbHII UHOMPONHLIL Ihghexmn).

Ayemunxonun, BHICBOOOKTAIOIIMNCS U3 MOCTTAHIIMOHAPHBIX OKOHYAHUH OIyxX-
JAIOIIETO HEPBa, B3aHMOJEHCTBYET C METAOOTPONHBIM M,-XOJIHHOPEIENTOPOM KIETKH
MHOKap/ia, KOTOpbiH accomuuposan ¢ G-nporennom. Axtusanus G -Oejka PHBOIUT
K MHTHOMPOBAHUIO (pepMEHTA aJCHHIIATIUKIA3B U CHIDKCHHIO B IIMTOIIIA3ME YPOBHS
HAM®. Henmocratok 3TOro BTOPUYHOTO MOCPEAHUKA CHHIKACT aKTHBHOCTH (pepMEeHTa
MIPOTEMHKHHA3B! A 1, KaK CJIE/ICTBUE, BEAET K YMEHBIICHHIO BX0O/Ja B IUTOILIA3My HOHOB
Ca?". OnicaHHbIe BHYTPUKIETOUHBIE YQPEKTHI MPUBOAAT B PAOOUMX KAPAUOMHOIIUTAX
K OmpuyamenbHoMy uHOMPOnHoMmy I¢h¢hexmy (YMEHBIIECHHIO CHIIBI CEPIEUHBIX COKpa-
MICHUI).
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Mpunoxexune 13

IIpunoxenue 13. Bausanue éecemamuenoil HepeHOIL cucmembl HA
cepoue u KpoBeHOCHble COCYObl

CUMIaTHYECKUI OTHEN [Tapacumnaruyeckuit oTaen

eticmsue | Peyenmop | Mexanusm | leticmsue | Peyenmop | Mexanusm

T B] T If l’ M') l If'
YCC (CA
y3eﬂ) T IK.A)(
CxopocTh 1 B, 1L, | M, LI
poBeze-
HUSA gAB 1L oy
y3el
Coxpa 1 B, 11 | (Tompko M, L1,
TPIM(I:))CTL ®occopu- | PEACEP
(paboumii JHpOBAHHC )

doc- 11
MHOkapH) ¢domnambana =
Cocynpl
(o, o e |
BHY- Cyxenue | (rmamkue — (on10TE- —
TpPEHHHE MBIILILIBL) nNeg;eHne TIViA)
OpraHsbl)
B, Pacmmpe- M.

Pacmmpe- Hue (BBI- ?

Hyie (rmagkue — JeleHHE (aH10TE- —
((;zgﬂbl MBIIII{BT) NO) i)
JIETHBIE

CyxeHnue |o —
MBIIIIIBI) 1

Pacmmpe- M

HUE

* XOJIMHEPIruiC€CKUE CUMIIATUYCCKUE BOJIOKHA, KOTOPBIC HAIPABJIAIOTCA TOJIBKO K CO-
CydaM CKEJICTHBIX MBIIIIII. I[aHHBIfI THUII BOJIOKOH aKTUBHUPYETCS BO BpEMsL peaKHI/Iﬁ «b0-
puUChH Uin 681‘1/1», YTO OKa3bIBACT HOIOJIHUTEIIBHOC COCYNOPACHINPAIOMICE JIeicTBHE Ha

COCYyABbI CKEJIETHBIX MBIIII BO BPEMSI UX MHTCHCHBHOM pa6OTLI.
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lMpunoxexue 14

IIpunoxenue 14. Pazosas cmpykmypa cepdeunozo yukia
CHcTona ManynouKkos

HR0MEMDUWECHOS COXDEILBHLE Mepuod waanantR

®a3oBasi CTPYKTYpa cepaeuHoro nukia. CepaeuHsblil HUKI BKIOYaeT B ceOst 1Be 001b-
e Gassl: cucmony jHeenyoouKkos i Ouacmony iiceinyooukog (onaronapst aTpHOBEHTPH-
KYJSIPHOH 3aJIEpXKKE U COKPALICHHUIO JKEITYIOYKOB ITOCIIE TIPECePAnii CUCTONA TIpeacep-
QM TI0 BPEMEHH BXOIHUT B IHACTOIY XKEITYTOYKOB).
CucroJa keaynoukos (0,33 ¢) Bkiouaer:
® [lepuon HanpsikeHus — 0,08 ¢
O  ®asa acunxponHoro Hanpsukenus — 0,05 ¢
O  ®asza usomerpuueckoro Hanpsukenust — 0,03 ¢
®  [lepuon msrnanus — 0,25 ¢
O  ®aza 6sicTporo msrHanus — 0,12 ¢
O  ®da3a memiensoro usraanus — 0,13 ¢
Juacrona ;keaynoukos (0,47 ¢) BKIOYACT:

® [Iporonuacronuyeckuii nepuox — 0,04 ¢
® [lepuoa nsomerpuyeckoro pacciaadnenus — 0,08 ¢
® [lepuona Hanoanenus — 0,25 ¢
O  ®aza 6sicTporo Hanoaaerus — 0,08 ¢
O ®da3a memnennoro HanoiaHenus — 0,17 ¢
[

[pecucronnyeckuii nepuon (cucrona npeacepamii) — 0,1 ¢

C06HTI/I$[, MPOUCXOAAIIUE BO BPEMsI CEPACUHOTO UKIIA, OITUCAHbI B Hpnﬂomennn 15.
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Mpunoxenue 15

IIpunoxenue 15. Cxema cobvimuii, npoucxooauux 6 1e60m

npedcepouu, 1e60M xceayoouke u aopme 60 8pems cepoe*Hzo
uuKaa

'WI-

TOI= | Kemmainil
el (K0
L]
RLETE
wmar |
Lo epe |
B EyTE SRt [T [
5
oL}
|
6 Lyl
g T ""*l'-"
Baopmoninan MmecssncTs o7 HOG)
[T A OGO Thee e ISDE e le lmlcm?ﬂmlﬂ-\:rlﬂ

Cxema cOOBITHIi, MPOUCXOASIIMX B JIEBOM MpeIcepInH, JeBOM KeTylouKe U aop-
Te BO BpeMsl cepiedyHOro unukia. Ha manHom pucyHke npenctasiessl (1) aiekTpo-
Kapauorpamma; (2) KpuBble U3MEHEHHS JaBJICHHS B aOpTe, JEBOM JKEIyJOUuKe, JIEBOM
npeacepand; (3) KpuBasg U3MEHEHHS LEHTPAJIBLHOTO BEHO3HOTO NABIICHHA (IaBIICHHE B
HpaBoM Ipezacepaun); (4) kpuBas, otoOpaxkaromas kojebaHus oObeMa KPOBH B JIEBOM
JKenmymouke; (5) KprBasi U3BMEHEHHsI 00BEMHOW CKOPOCTH KPOBOTOKA B aoprte; (6) poHo-
KapuorpaMmma.

CucToJia XKeJay109K0B, Hepuos Hanpsokenus (1)

- ghaza acunxponnozo nanpsadjicenus (ne npeocmagnienda Ha cxeme): aTPUOBEHTPHKY-
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Mpunoxenue 15

nsipHble (AB) KiamaHb! OTKPBITHI, ONTYITyHHBIE KJIAMTaHEI 3aKPHITEL. BomokHa skerynod-
KOB aCHHXPOHHO ITOCTEIIEHHO OXBAaTHIBAIOTCS BO30Oy)kmeHHeM; (opMa JKETyZOIKOB H3-
MEHSIETCS, a JABICHUE OCTAeTCs MOCTOSHHBIM (OZHU BOJIOKHA COKPAILAIOTCS, APYrue
pacTsruBaroTcst KpoBbo). Korza Bce BoJIOKHa OXBaueHbI BO30Y)KIEHHEM, TaBICHHE B XKe-
JyJOYKax HAYMHAET PacTH M CTAHOBHUTCS OOJbIIIe, 9eM B npeacepausx. Kposs mo rpamam-
€HTY JaBJICHUH ycTpeMIsieTcs B IpeJICepIHs U BBI3bIBACT 3axionbiBaHne AB kiamanos
(I mon).

- ¢aza usomempuueckozo coxpawenus (1): AB U moNyTyHHBIE KIamaHBI 3aKPBITHL.
CokpalieHne Key04KOB MPUBOJHUT K MOBBILIICHHIO JABICHHS, HO UX 00beM HE MEHS-
ercs. JlaBiieHne B JKeNTyI0YKax MPOJOJDKACT PACTH, CTAHOBHUTCS OOJIbIE, YeM B Maru-
CTpaJBbHBIX cocynax (B aopte — 70-80 MM pT cT, B 1erouHoit aprepun — 10 MM pT cT), B pe-
3ynbTaTe TOK KPOBU OTKPBIBAET MOMYITyHHbIE KJIalaHbl, 1 HAUMHAETCS IIEPUOA U3THAHMS.

Ha OKT B nepuon HanpsbkeHus: Gpopmupyercst kommuiekc QRS. Hauano xommiekca
QRS (oTpakaeT nemonspu3auio KeIyI0YKOB) BCETIa ONepekaeT Hadallo CUCTONBI JKe-
JTYJIOUKOB.

Jlasnenue 6 n1e6om npedcepouu u yeHMpPAIbHOe 8eHO3HOE OAGeHUe. BO BPEMS H30Me-
TPUYECKOTO COKpAIIECHHS MOBBIMIACTCS, BO3HUKACT C-801HA. DTO OTIACTH CBSI3aHO C He-
3HAYUTEIBHBIM OOPaTHBIM TOKOM KPOBHU M3 JKEITYI0UKOB B MPEJICEPAHs, OHAKO ITTaBHOM
MIPUYUHON TOSIBIICHUS BOJIHBI SIBIISIETCS] CMeIlleHne A-B meperopoiku B CTOpOHY Mpej-
CepAmii 3a CYeT PE3KOrO IMOBBIMICHHS JABICHUS B XKelmygoukax. O6vem Kposu 8 1esom
Jicenydouxe: B TIEPUON M30METPHUYESCKOTO COKPAILCHHUS] paBeH KOHEYHOMY IUACTOIHMYe-
CKOMY 00BEMY, B CIIOKOWHOM COCTOSIHUH OH COCTABIISIET OKOJIO 125 M.

Tlepuoa uzrnanus (1)

- paza 6vicmpoco usenanus (Ila): naBIeHUE B KENyT0YKaX JTOCTHIAET CBOETO MaK-
cumyma (JDK — 125-140, ITXK - 25 MM pr.cT.), 00beMHast CKOPOCTH KPOBOTOKA B Maru-
CTpalbHBIX COCYAaX (a0pTEe) CTAHOBUTCS MAKCHMATIbHOM, IPOMCXOAUT PE3KUH POCT IaB-
JICHUsI B MAaTUCTPAJIBHBIX cocy/iax (aopTa), pe3Koe yMeHbIIeHHe 00beMa JKeTyI049KOB.

- ¢haza meonennozo uzenanus (I1b): naBlIeHUE B HKEIYIOYKAX HAYUHACT CHIDKATHCS,
JaBIICHWE B MarucCTPaJbHBIX COCyAax (aopTa) CHIXKAETCs (OTTOK KPOBU Ha mepudepuio
npeBblniaeT Gpakiuio U3rHauus). B nmokoe ynapHslit o0beM sxenynouka (70 mi) cocras-
JISIeT 9y Th OOJIbIIe TOJOBHHBI KOHEYHOTO JHACTOINYECKOT0 o0beMa (pparyus usenanus
PpaBHA OTHOIICHHIO YOAPHOTO 00BEMa K KOHEUHOMY JHACTONHYecKoMy 00beMy). B momo-
CTH JKEJTYJIOUKOB OCTaeTcsi ocTaTouHblil 00beM kpoBH (KCO, koHeuHblil crcToNnYecKuit
00BeM).

Ha OKI' dopmupyercst 3ybey T (OTpakaeT Mpolece PernoIsspu3alnil sKeMyI0YKOB),
OH TOSIBIISICTCS] HECKOJIBKO PaHbIIIe, YeM 3aKaHUMBACTCs COKPAIICHNE U HAYWHACTCS pac-
citablIeHne KEeTyT0IKOB.

TocTynnenue KpoBH B apTepHH MPUBOAUT K PACTSIKEHUIO HX CTEHKH U YBEIHUYCHHIO
nasieHus 10 120 MM pt cT (CUCTOIMYECKOE JaBJICHUE) B A0PTE, 10 25 MM PT CT B JIEro4-
Holt aprepun. [locie OKOHYAHUSI CHCTOIIBI 2IACTUUECKHE CTCHKU apTepHi ITO/Iep KUBa-
10T BBICOKHH YPOBEHb IABICHUS B apTePUAIbHON CHCTEME B TEUEHHNE JHACTOINBI.

Hasnenue 6 1e6om npedcepouu u yeHmMpaibHoe 8eHO3HOe 0asileHue: B IEPUO]] U3THa-
HUSI KPOBU CHIDKAETCS (X-Y9aCTOK KPHBOH), TIOCKOIBKY KPOBB ITOKHIACT JKEIYJOUKH U
TIepecTaeT OKa3bIBaTh JaBICHHE Ha CTBOPKU aTPHOBEHTPHKYISPHBIX KJIAIIaHOB.

JInacrona jKeTyI104KOB.

IIporoanacroiuyeckuii mnepuoj (He HOKAa3aH HA CXeMe): MUOKAp/l KEIy104KOB Ha-
YMHAET PAcCIabIsIThCS; NaBICHUE B KETyH0UYKaX eIlle OOJIbIIe CHIDKAETCS M CTAHOBUTCS
MEHBIIIE, YeM B MaruCTpajJbHBIX cocynax. KpoBb ycTpemisieTcs 1o rpaueHTy AaBleHni
U3 COCYIOB B XKEJYNOYKH M 3aXJIONBIBAET CTBOPKH NOIYIyHHBIX KianaHoB (II mon). B
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Mpunoxenue 15

MOMEHT 3aXJIONBIBAHMS a0PTAIBHBIX KIAaHOB Ha KPUBOH aopmanbHoco 0asienus 1o-
SIBIISICTCS TaK Ha3bIBacMasi HHIU3Yypa.

[epuon nzomerpuyeckoro pacciaadiaenus (III): AB u momynyHHBIE KianaHsl 3a-
KpPBITHL. JlaBiieHue B Kelymodkax pe3ko majgaer, Ho o0beM He MeHsercs. JlaBieHue B
JKEIyIOYKaX CTAHOBHUTCS MEHbIIE, YeM B npeacepausax (0 MM pT CT), TOK KPOBH U3 Tpe-
cepamii OTKpbIBaeT AB KianaHsl.

Jlaenenue 6 negom npedcepouu u YeHmpaibHoe 8eHO3HOe OasieHue: B TIepHOJ N30-
METPUHYECKOTO pacciIabieHUs] BOZHUKACT V — 601HA. B 3T0 BpeMst KpOBb U3 BEH MPOIOJI-
XKaeT IMOCTYNAaTh B IPEACEPANs IIPU 3aKPhIThIX AB Kilanmanax U HalONHSAET MPEACEPaHs.
Korna nepror n30MeTpHIecKoOro pacciadieHus 3aKaHunBaeTcs, 1 AB kiianaHsl OTKpHI-
BAaIOTCS, KPOBb U3 TIpENCePANii OBICTPO MOCTYIAET B JKEMYIOYKH, a V — BOJIHA Ha KPUBOU
HCYE3aeT.

Ilepuoa nanonnenus (IVa, b)

- paza 6vicmpoeo Hanonnenus (IVa) - T1aBHAS YaCTh HAIIOMHEHUS JKEITYTOYKOB: pe3-
KO€ TIOBBIIIEHHE 00bEMa XKEITyIOUKOB, Pe3KOe MaJieHUE AaBICHUS B IPEACEPAUIX.

- ¢haza meonennozo nanonuenus (IVh) - HeOONBIIOE, MEJICHHOE JIOTIOTHCHUE K Ha-
MIOJTHEHHIO KeNymovkoB. [locTeneHHOe yBeTMUeHNE TaBICHHS B JKENMYIOUYKaX, IIpeacep-
IUSIX ¥ BeHaX (IOJIyJTyHHBIE KJIallaHbl 3aKPBITHI). YBEJIMUYEHHE 00bEMa JKETyI0YKOB.

Tpemuii mon BO3HHKACT B HAYaJIe HATIOJHEHHS JKEIYTOYKOB MPU OBICTPOM MPHUTOKE
KpoBu. OH OTpakaeT BUOPALIMIO CTCHKH JKeNMyIOoYKoB. TpeTrii TOH cep/ia yaaeTcs 3amm-
catb TonbKo y 30% o6cnen0BaHHBIX.

Jlasnenue 6 1eom npedcepouu 1 YeHMpAIbHOe 6EHO3HOE OasileHle B TICPHO]T HAIION-
HEHHsI CHUKaeTcs (y-y4acTOK KPUBOH), TIOCKOJIBKY KPOBb M3 MpPEACEpAnid MEpEeXoauT B
KETYJOUKH.

IIpecucronnyeckuii nepuos (cucrosia npeacepauii, IVe)

[IporcxoauT cokpalieHe IpeIcepaAnii U JOTOTHUTEIFHOE HAIOTHEHHE JKEITyTOYKOB
kpoBbio. Cokpamaercs TakKe KOJbIIeBas MyCKyJIaTypa, OKPYXKaloIiasi yCThsl MOJNbIX U
JIETOYHBIX BEH, YTO MPEMSITCTBYET OTTOKY KPOBH U3 MpeCcepInil 00paTHO B BEHEI.

Jlasnenue 6 nesom npedcepouu u yeHmMpaIbHOe 8eHO3HOe dasileHue: BO BPEMs CUCTO-
JIBI TIPEICePNiA MOBBIIIACTCSI, BOBHUKAET a-8oHa. OOBIMHO B IIPABOM MPEACEPANH JaB-
JIEeHUE YBeIUYUBaeTcs 10 4-6 MM PT CT, @ B JIEBOM — JI0 7-8 MM pT CT. 3a CUET pa3HOCTH
JABICHUH KOHEYHO-IHACTONMYCCKUI 00bEM KeNMyIOYKOB BO3PACTAET MPHOIU3UTEIHHO
Ha 15%. C OKOHYaHUEM CHUCTOJIBI MPEACEPANH 1aBICHUE B HUX TTOHM)KASTCSI.

[poncxoxaenue vemeepnoco mona CBA3BIBAIOT C COKPAIIEHEM MHOKapa IpeJcep-
Juit 1 HaganoM paccinabnenus. Ero ynaercs 3anucars mpumMepHO y 25% 00cIem0BaHHBIX
JIIOfCH.

Ha DK BosHukaer 3ybey P, oToOpaxaronuii Bo30yXJICHUS U COKpaIleHUE Mpes-
cepauil.

B TeueHue TUaCTONIBI OasieHue 8 aopme MOCTEIIEHHO CHU)KAETCSI, T.K. KPOBb M3 KPYII-
HBIX apTepyil HEMPEPHIBHO OTTEKACT B Iepu(eprUIeCKUe COCYIBI 1 Jlaiee - B BeHbl. K Ha-
YaJry CJIAYIOIIEH CHCTONBI XKeTyqouka (mepen ObICTPhIM H3THAHHEM KPOBHU) JaBJICHUE B
aopTe 00bIYHO CHIKAETCS 70 80 MM PT. CT. (IHACTONIMYCCKOE JaBICHHUE), YTO COCTABISCT
2/3 BeMYUHBI CUCTOJIMYECKOTO JIABJICHMUS.

KpuBrle naBneHus B IpaBOM >KEITyA0UYKE U JIETOYHON apTEepUH aHATOTUYHBI KPUBBIM
napieHus B aopre. OfHAKO BEIMYMHA JJABJICHHS COCTABISCT TOJIBKO 1/6 BENUYUHEI a0p-
TaJBHOTO JIABJICHMSL.
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MpunoxeHue 16

IIpunoxxenue 16. Cnocobvt omeedenus cuenaia npu
pezucmpayuu IKI'
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Mpunoxexne 16
B

Cnoco0b1 oTBeieHusi curHaja npu perucrpauuu IKI'. Bo Bpems pabotsl cepaua B
MHOKap/ie TeHePUPYIOTCsl OMOTOKH, BOKPYT KOTOPBIX (pOPMUPYETCS IIEKTPUIESCKOE TTOJIE.
Oom1ee >IEKTPUIECKOE TI0JIE cepma 00pa3yeTcs B pe3ylbTare CIOKEHHS MOIeH OTaeIhb-
HBIX BOJIOKOH MMOKap[a U BbIpa)kaeTcsl CyMMapHOH anektponsmkymieit cuioit (31C)
cepaua. Cymmapnan 3/IC cepoya — 310 mpexmepHulil BEKTOP, MEHSIOLIUI CBOIO CUITY U
HAaIpaBJICHHE B pa3Hble (ha3bl CEPICYHOTO UK (PE3yIBTHPYIOIIHIA BEKTOp cepana). Ecim
3aperiCTPHPOBATH METII0, KOTOPYIO ONMUCHIBACT PE3y/IBTHPYIOLINIT BEKTOP CEp/la B pas-
HBIX IUIOCKOCTSX Tella B Pa3iIM4HbIC IEPHOABI CEPICIHOTO [UKJIA, IIOJYIHM 6eKHIOPHYIO
anekmpokapouozpaguro. Ecny nanee onpenenTs NPOSKIMH CyMMapHOTO BEKTOpa Cepyi-
12 B IIpeeNax OAHO IJIOCKOCTH Tella Ha JIMHUU MEXY OTBEACHHUSIMH, OPHEHTHPOBAH-
HBIMU B JIAaHHOH IUIOCKOCTH, MOJIYYUM CKaAAPHYIo dnekmpokapouozpaguro (Ilpuiosxe-
Hus 17-20). [Ipu 5TOM pa3HOCTH MOTECHIMAIOB MEKAY JBYMS OTBOISIIMMH JICKTPOIAMHU
IPEACTABISIET COOOM MPOESKINIO BEKTOpa Ha JIMHHUIO MEX/TY JABYMS STUMH JJICKTPOIAMH.

A. CmanoapmHule 08yXnOMOCHbIE OMBEOeHUs: O KOHEUHOCmel DUHMX08eHa — TI03BO-
JISIOT BBIACIHUTD TIPOCKLMIO PE3YIIBTUPYIOIIETO BEKTOPA Cep/lia TOIBKO BO (hPOHMANbHOU
miockocTy. Kasknoe oTBeieHre npencTaBiseT co0oi mapy 31IeKTPoIoB, pa3MEIeHHBIX 10
MOBEPXHOCTH Tella 110 00€ CTOPOHBI OT cepAra. JINHNIO, CBA3BIBAIONIYIO ITapy JIEKTPOIOB
Y HAIIPaBJICHHYIO OT OTPULATEIBFHOTO JEKTPOA K MOIOKUTEIBHOMY, HAa3bIBACTCS OCHIO
omeedenust. Ocu orenenni (1, 11, IIT) opmupyror Tpeyronsauk DiiHTX0BeHa. | cTanmapt-
HOE OTBEAEHNE — PETUCTPHPYET Pa3HOCTh MOTEHINATIOB MEX/y JIEBOH M IPaBOil pyKamu,
I — mexxmy mpaBoii pyKoii u ieBoit Horoit, 111 — Mexy neBoii pykoii u ieBoit Horoi. CtaH-
JApTHBIC OTBECACHUSA SABIISIIOTCS ABYXITOJIIOCHBIMHU, TO €CTh Ka)K)ll)lf/i OJICKTPO/ B Iape€ ABJIA-
eTcsl akKTHBHEIM (peructpupytonmm). MuauddepeHTHbIH 31eKTpos cpaBHEHHUs (He TToKa-
3aH Ha CXeMe) HaKJIaJbIBaeTCs Ha IPaBYIO HOTY.

B. Omeeoenus Tonvobepeepa (Goldberger) — Taxoke Kak U CTaHAAPTHBIC OTBEICHUS
OHHTXOBEHa, MO3BOJIIIOT BBIACNIUTH MPOEKINIO PE3YIBTHPYIOIIET0 BEKTOpa Cepiua BO
@ponmanbHoU TIOCKOCTH. DNEKTPO/IbI B JAHHOM CITy4ae HAaKJIaJbIBAIOTCS TaK XkKe, KaK 1
IIpU CTAaHAAPTHBIX OTBEACHUAX BﬁHTXOBeHa, HO MCHACTCSA CUCTEMA PErucTpald CUrHa-
J1a: aKTHUBHBIM (PErUCTPUPYIONINM) SIBISIETCS TOJILKO OMH JIEKTPO] (OIXHOIIOIIOCHOE OT-
BEJICHNUE ), OCTANIbHBIE OOBETUHAIOTCA ¢ MHANGGEepeHTHBIM dekTpoaoM. OtBeneHus [omb-
noeprepa sSBISIIOTCS YyCHICHHBIMU U 0003Hadatotces aVR (augmented voltage from Right
arm) — ¢ mpaBo# pyku, aVL (Left arm) — ¢ neBoii pyku, avF (left Foot) — ¢ neBoit Horn.

B. I'pyousie omsedenuss Bunvcona (Wilson) - TO3BONSIOT BBIIETUTH MIPOESKLIUIO PE3YIThb-
THPYIOLIEro BEKTOpa Ceplilla B 20PU3OHMAIbHOL TUIOCKOCTH. JKeyI0uKOBbIe BEKTOPHI BO
BpeMsI JIeTOJISIPH3Alli HaIPaBICHB! MPEUMYIIECTBEHHO B CTOPOHY BEPXYIIKH CEepiLa.
310 crucTeMa OHOIOIIOCHBIX OTBEICHHH, PETHCTPHPYETCS Pa3HOCTh MOTEHIINATIOB MEXK-
JIy OITHUM W3 TPYIHBIX 3JIEKTPOIOB (PETHCTPHPYIOMINIA AIEKTPon) ¥ MHANGM(GEPESHTHBIM
SJIEKTPOJIOM CPaBHEHHSI.
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Mpunoxenune 17

IIpunoxenue 17. @opmupoBaHne 0CHOBHBIX 3JIEMEHTOB
ckassipaoii DKI'

L ] gl ] 4055

Boabywnesse myyxa Mica i L0-15 [ 1]

BoabymasHue Howes mpixa Mica 1.0-15 25-40
30-3.5

BryTpeHHMA cnof MuoKapan [ Measwi = 175

NOMHOCTEH Boslyownes Mosudim. 190 } :I[m et

HapywHbIR CNof MAGKARAS [ Noassd = 205 | sownnesc

POMMOETRIO Raafirwnes {Hllm:u 235

®opmupoBanne ocHOBHBIX d1eMeHToB JKI. Ha pucynxke npencrasieHo ¢popmuposa-
HHe eMeHToB ckamsipaoi DK mpu mocnenoBaTeIbHOM BO30YKIEHHN CTPYKTYP MHUO-
kapza. B Tabnuie ykasaHsl Bpems Bo30ykaAeHHs CTPYKTypbl (oTHOcHTenbHO CA y37a),
coorBercTBytomuii anemMeHT DKI, ckopocTh poBeneHHst BO30Y>K/IEHNS B COOTBETCTBY-
IOMIEM y4JacTKe MHOKapZa, COOCTBEHHas BHYTPEHHS 4acTOTa FeHEpaliy MOTEHIHAaIa
JeicTBUM (TIPU HAJTMYHMHY NTEHCMEKEPHBIX CBOHCTB).

Cwm. taxke Ilpunoxenue 20.
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Mpunoxexue 18, 19

IIpunoxenue 18. Ocnosnvie 31emenmot cxaaapuoi IKI
B R
A
R

" BaBHCHT OT WBCTOTH
COPOMIHLG CORDALLEHMA

OcHoBHbIe 3ieMeHThl ckajasspHoii DKI. Ha nanHOM pucyHKe mpeicTaBieHa cxema
kpuBoil OKI, 3aperucTpupoBaHHON BO BTOPOM CTaHIapTHOM oTBeneHuu. Ha anexTpo-
KapAnorpaMMe MOXKHO BBIJIEIHTH 3yOIlbl, CETMEHTHI U HHTEpBaNIBL. CeeMenm — yIacToK
kpuBoii DKI, pacnonoxeHHBIH Ha U30IUHUH; POPMHUPYETCs, KOTAa pa3HOCTh HOTEHIIH-
AJIOB MEXXJLy PETHCTPUPYIOIIMMH 3IEKTPOJAaMHU paBHa Hy0. 3ydey (BOIHA) — OTKIIOHE-
uue xpusoit OKI' ot m3omuuann. Humepean — dpparment OKI, BIIodaromuii cerMeHT
u 3y0en. XapakTepuCTHKa OCHOBHBIX 3yOIIOB, CETMEHTOB M MHTEPBAJIOB NPUBEICHA B
Hpunoxennn 20. YCC — yactora cepIeUHbIX COKPAILIEHHH.

Ipunoxenue 19. Ilpumep nopmaavnoi IKI,
3apezucmpuposannoi 6 12 omeedenusax
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) | umall
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Mpunoxenne 20

ITpunoxenue 20. Xapaxmepucmukxa 0CHOBHbIX I1€MEHN08

ckaasapuoui IKI'

D-Thl 3HayeHune XapakTepuCTHKH

3vGe Jenonsapuzanus npexncepauit | Ammntyga:  0,05-0,25MB, npomomxurens-
Py T in pacnpocTpanenne Bo30yx- [ Hocts: 0,08-0,1c. ITonoxurensueiii B 1 u 11

JIEHHS TI0 TIPEACEPaUsIM

OTBEJICHUSAX, BCETa OTpuLaTeabHbii B aVR.

Cer-
MOHT Bce mpencepamst oxBauensl | Ha ypoBHE M30MMHHH, MPOXOIDKUTEIBHOCTH:
BO30Y)KICHHEM > 0,04c.
P-Q
Un [IpomexyTOK BpEMEHH OT Ha-
yana BO3OY)KICHHUS Tpenacep-
TepBall . YA peacep IIpopomxkurensHocts: 0,12 - 0,18¢ (70 0,2).
PQ Ui 10 Hagaia BO30Y>KAeHHMS
JKEITYIOYKOB
3yben |emomspuzamus Mexokeny- | AMmuntyna <1/3 3yoma R B I u 11 oTBeneHmsx,
Q JIOYKOBOH MEpPeropoaKu npoaopKuTensHoCcTh <0,04c¢.
Ammuryna:  0,6-1,6 MB, nponomxurens-
Pacnpoctpanenne  B030yx- .Tyﬂ o » TP
HocTh: < 0,1 ¢, 3a0cTpeHHBIi Oe3 pacuiernie-
JICHUs TI0 OOKOBBIM CTEHKaM 9
3yben HUS. B rpyaHBIX OTBEZEHMSX - HAUMEHBIINIT
U MTOBEPXHOCTH 00OMX JKEIy-
R B V1 (dopma rS), MOCTENEeHHO YBETNIUBACTCS
JIOYKOB ¥ OCHOBAHHIO JIEBOTO
U JIOCTUTaeT MakcuMyMma B V4; B OTBEACHUSAX
KEITyIodKa
V5 V6 — HECKOJIbKO YMEHbIIIAETCs
JKenmynoukoBbI  KOMILIEKC,
COBIAJAaeT C peHosIpH3a-
Kom- |mmeit mpemcepmmid. 3ybem S
IUIEKC | CBUIETENBCTBYET 0 ToM, uTo | [IpomomxurensHocTs: 0,06 - 0,1c.
QRS | BO30yXneHHe OXBaTHIO BCIO
MYCKYyJIaTypy  KEIyZOYKOB.
3y0usl Q ¥ S HEMOCTOSHHBL.
Hcue3HoBeHHe pa3HOCTH TO-
Cer- |TeHIMANOB Ha IOBEPXHOCTH o
Haxonurcst Ha HM302JI€KTPUYECKON JIMHMH,
MEHT |JKEIyJOYKOB BO BpeMs HX
nponomkuTensHocTh: 0,15 - 0,28c.
ST MOJTHOTO OXBaTa BO3OYXXae-
HHEM
ACHMMETPHYCH: €ro BOCXOJSIIEe KOJICHO I10-
JIOrO€, a HUCXOsIee — KpyToe. AMIUIUTYAA:
0,1 - 0,4 MB (y cnoprcmenoB go 0,55 mB),
3yber nponowkutensHocTh: 0,12 - 0,16¢. Hampas-
Penonspuzaiys xeayI0uKkoB
T JICH B Ty )K€ CTOPOHY, 4TO 1 3y0en R u cocras-
nsiet ot 15-40% ero aMIUIMTYIBI; BCeraa Io-
noxureneH B I, 11, aVF u V2—V6 oTBeneHusx;
Bcerna orpunarenet B aVR.
U=n- DnexkTpuyeckas CHUCTOTIA
TepBal |cepaua (coorBercTBYeT co- |IIponomxurensHocTs: = 0,35¢
QT KPAICHUIO JKEITYTOYKOB)
Un- 3aBHCUT OT YacTOTHI CEPIACYHBIX COKpaIle-
JMUTeNnbHOCTh  CEPASYHOTO o e
TepBall |1 Huii (UCC). IIpomomxurensHocts: = 0,83c
RR ’ (UCC=72/mun)
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Mpunoxexue 21

IIpunoxenue 21. Paxmopot, onpedeasiouue eeauruny
cepdeunozo évlopoca

KoHesHoro T BNUAHMA CHMNATHHECKHX
OMBCTONHYECKOND SRR HIS CAIES
ofbemMa I
mm:nma BrnaHin
anpet NEPECHMNETHYECKHX
Brpoas HOPEOE HA CapaUe
3
T':f’.qapm obLema ‘-Iac'mrm ml:paupum‘.i HCC) )

< v

t cepneuHoro BHIEPOCA

CepaeyHeifd auibpoc| = | YoapHuiA cbuem x ycc

DaKTOopbl, ONpeaeNsone BeIUYHHY cepAedyHoro Bbiopoca. Cepdeunsiii 6b10poc
(=MHHYTHBI! 00b€M KPOBOOOPALICHNUS ) 3aBHCUT OT BEIUYHUHEI yoapHozo oovema (YO) n
uacmomut cepoeunvix coxkpawienuii (UCC) u paBeHn nmpumepHo 5 i/muH. [pu dusnue-
CKOH Harpy3ke MOXET Bo3pacTarh B 7 pa3 (35 n/mun).

B cocrostnun 6oxperBoBanus YCC B Hopme cocrasisiet 60-80 yaapos/muH. Bo cHe
ormeuaercst Opaaukapaus (MeHee 60 yzapoB/MUH), a IpH GU3NUECKUX Harpy3Kax — Ta-
xukapaus (6onee 80 ynapos/mun). @akropsl, onpexnesttorue YCC: (1) 6a3oBas yactota
reHepauy NOTeHINAIOB JeHCTBHS KICTKaMU CUHOATpuanbHoro y3mna (90-100 ummyss-
coB/MHH), (2) B TIOKO€ NpeodiIaaeT BhIPa)KeHHOE TOHNUECKOE BIMSHHE OIyKIaroNIero
HepBa (OTpULATENBHBII XpPOHOTPOMHEIN 3¢ (dekT) Ha PoHe (3) yMEpeHHOTO TOHHYECKOTO
BJIMSIHUS CUMIIATUYECKUX HEPBOB/KaTEXOJIAMHUHOB KPOBH (IIOJIOKUTEIBHBIH XPOHOTPOII-
HBIH 2 dexr).

YO B cpenreM cocTaBisieT mo 70 M1 A7l MPaBOTO | JIEBOTO JKENMYIOUYKOB. DaKkTOpHI,
onpenenstomue YO: (1) HarogHEHUE )KETyA0YKOB U, COOTBETCTBEHHO, BEJINUMHA KOHEU-
HOT'O TMACTOJIMYIECKOTo 00beMa (4eM OoJIblie HaloIHeHNEe, TeM OOJbIIe ynapHbIi 00beM
—3akoH ®panka-Crapnunra, [Ipuioxkenue 22; B MOKOE JKEITyT0YKH HATOIHSIIOTCS TOMNb-
ko Ha 50% ot cBoero o6bpeMa), (2) cuina cokpauieHus Muokapaa. Hamonxnenue sxemyaou-
KOB yBEJINYUBACTCS [IPU YBEINYCHUH BEHO3HOTO BO3BPATa, CHiIa COKPAIIEHH MHOKap/a
BO3pACTAET NPH YBENNYCHUH CHMIIATHUECKHUX BIHMSHHI/KaTEXOIaMHHOB KPOBH (TIOJIO-
KHUTEIBbHBIN HHOTPOMHBIN 3 DEKT).
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Mpunoxexne 22

IIpunoxenue 22. Paxmopot, onpedeasrougue eAUHUHY YOAPHO20
obsema

A
CTUMynauMA
E 200 F CHMNATHYECKHMX HEPBOB
§
=
1
& 100}
= KoHTpons
= i _
HopsansHsoli obbem
B MNOEDe
i 1 1 i
0 100 200 300 400
KoHeuHBIR AMacTonuyeckiil obbem, mn
b

HomedHER Kol
OMBCTONMYeCKKA ofbam AMACTONHHECKHR b
135 mn 135 mn

Vnapssii ofbeu YapHean 06w WrApHR oG e

70 un 100 Mn 140

L i k-

Kospeannii KoteasiHb
CHCTONUHBCEMA Oibam CHCTOM-E R Ghhes
35 wmn 35 mn

() {2} 3

®dakTopbl, ONpeAeSOINe BeJJMYUHY YIapHOTro 06beMa. A. — 3aBUCUMOCTb YAApHOTO
o0beMa OT KOHEYHOTO JMACTOINYECKOro o0beMa B OTCYTCTBHE (KOHTPOJIb) M IIPU HAJH-
YU CTUMYJISILMM CHMITATUYECKUX HEpBOB. J[aHHAs cXeMa MILTIOCTPUPYET, YTO yHapHbBIA
(cucronuueckuit) 00beM yBETHINBACTCS IIPU YBEIUUCHHN KOHEYHO20 OUACHONUYECKO20
oovema (K/]0) BcaenctBre OONBINETO PACTSHKCHUS BOJIOKOH MHOKapJia Tepel UX COKpa-
menneM (3akoH Opanka-Crapnuara). Crumynayua cuMnamu4eckux Hepeoe OKa3bIBaeT
MOJIOXKUTENbHOE HHOTponHOe JeiicTBre (IIpunoikenne 12) u Takke NIPUBOAUT K yBENIUYe-
HHIO ynapHoro oobema. Ha nannol cxeme BuHO, uto yBemnuenue KO u cumnarnaeckas
CTUMYJIALMS BBI3BIBAIOT YBEIMYCHHUE YIAPHOTO 00beMa JBYMS He3aBUCUMBIMH MEXaHU3-
Mamu. b. —3Ha4eHus yapHoOro o0beMa, KOHEYHOTO ANACTOINYECKOr0 00beMa U KOHEUHOTO
cucroiandeckoro oobema (1) B moxoe, (2) IpH CTUMYJISIIMN CUMIIATHIECKUX HEpBOB (3)
NP CTUMYJISILIME CUMITaTHYECKUX HEPBOB B coyeTanuu ¢ yBenudeHneMm KJ10.
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Mpunoxenne 23

IIpunoxenue 23. Coocmeennnie KapouaavHbvle peghaexcot

A b
BapopeusnTopHeie pedinexck Peduisncs: ¢ paueiiopos
it e PACTAMEHHA Npencepnui

CHumeHue A PACTRNEHA Yaennwanke CB

CoGcTBeHHbIe KapAHaJbHbIe peduieKchl BOSHUKAIOT IPH Pa3fpakeHUH PEIENTOPOB,
PacIONOKEHHBIX B MpeZesiax CepAEIHO-COCYIUCTON cucteMsl. A. — Pediexc ¢ dapope-
Yenmopoe oy2u aopmul U CUHOKAPOMUOHON 30Hb! BO3HUKAET IIPH Pa3[paKeHUN apTe-
pHAaNBHBIX 0ApOPELETITOPOB AYyTH A0PTH M CHHOKAPOTHIHOW 00JIacTH, COOTBETCTBEHHO,
BCJISICTBYE TIOBBIIICHUS apTeprHasibHOTO naBieHus (AJ]) (YBeIHUESHHS «IIOCTHATPY3KID)
Ha cepaue). B obmacTi pacroioXeHHs MaHHBIX PENENTOPOB CTEHKA COCYAa XOPOIIO
pacTsHKHUMa, 9TO MO3BOJISET PEHeNnTopaM aKTHBUPOBATHCS MPH ITOBLIIIEHUN TAaBICHUS B
cocyne. AddepeHTHbIN CUrHAT ITOCTYMAeT N0 BOJOKHAM s3bikorioTodHoro (I1X) u 6myx-
Jatonero (X) HepBOB M JOCTUraeT KOOPAWHUPYIOLIETrO [EHTPa MPOJOJIroBaTOro Mo3ra.
D¢ depeHTHBII CHrHAII HAMPaBISIETCsI 10 BOJIOKHAM OJIyKJalOIIero HepBa K MHOKApY,
B pe3yibTaTe CepAeYHbIH BEIOPOC YMEHBIIASTCS] IPEUMYIIECTBEHHO 3a CUET CHIDKCHUS
YaCTOTHI CEPJICIHBIX COKPAIIEHHH (OTPUIATENBHBIH XPOHOTPONHEIH ddexr). CHinke-
HHE CepAeTHOro BEIOpoca BeaeT k cHipkeHmo AJl. ITapannensHo yMeHbIIaeTcst BIUSTHUAE
CHMIIaTHYECKHX HEPBOB Ha COCYABI M BO3HHKAET BAa30AMJIATALMS, TAKXKE CIIOCOOCTBY-
Iomasi CHIKeHuo aprepuansHoro AJl. Takum oOpa3oM, Bo30y)XIEHHE apTepUaIbHBIX
6apopenenTopoB BCIEICTBHE MOBHIIEHHs A/l IPHBOANT K CHIDKEHHIO  HOPMaJIN3aluu
JTAaHHOTO TI0Ka3aTeltsl (IPUHIUIT OTPHIAaTeIbHON 00paTHOI CBsI3H).
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Mpunoxenne 23

Pednekc, anamornuHeli 6apopenienToOpHOMY, BO3HHUKAET IPU Pa3fpakeHUH peyen-
Mopoe pacmsadiceHus yeery00uKoe B Pe3ylbTaTe yBEINUCHUS NX HATIOIHEHHS KPOBBIO.

b. — Pednexe ¢ peuenmopoe pacmsascenus npeocepouii (pediiekc ¢ mpaBoro mnpem-
cepaust HOcUT Ha3BaHue peduiekca belibpumxka, peduiekc ¢ penenTopoB pacTsHKEHUS Je-
BOTO IIPECEPIHs — CepAECIHO-JIETOUHbBINH peduekc). JlaHHbIe pedIeKchl aKTHBHPYIOTCS
MIPU yBEJIMUCHUH HAMOJIHEHUs Hpejcepiuil (yBeIWdeHHs BEHO3HOTO BO3BpATa U LEH-
TPANBEHOTO BEHO3HOT'O JIABJICHUS — YBENIMUECHHUE «IpeIHarpy3ku» Ha cepnuue). Adde-
PEHTHBIE CHTHAIIBI TT0 BOJIOKHAM Oy Tafomiero Hepsa (X) MOCTyMaloT B IPOJOJITOBATHII
MO3I, OTTyAa HANpaBIAIOTCS K CUMIATHYECKUM KapAHalbHBIM LIEHTPaM M BbI3BIBAIOT
YCHWIICHHE CHMIAaTHYEeCKUX BIMSHHN Ha Muokapn. Cepaeunsiid Beiopoc (CB) yBemmun-
BaeTcs OIaroaps MOMOKUTEIFHOMY HHOTPOITHOMY M XPOHOTPOITHOMY 3¢ ¢dekTy cumma-
TUYECKOTO0 oT/eNa. B pesynbrare ycuaMBaeTcs «IpoKadkay» KPOBU U3 BEHO3HOTO pycia B
aprepuanbHoe. [lapamensHo pacTsDKeHHE MPeCepIuid IPUBOAUT K BEIOPOCY Ipecep-
HOTO HaTPHIlypeTHYeCcKOro MEeNTHA, KOTOPHI YCHINBAeT BHIBEICHUE HATPUS U BOIBI B
noukax. Takum o0Gpa3oM, peuieKchl ¢ PELENTOPOB PACTSHKCHHS NPEACepPIUil MpensT-
CTBYIOT Pa3BUTHIO «3aCTOMHBIX) SIBIICHUI B BEHO3HOI CHCTEME.
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MpunoxeHue 24

IIpunoxenue 24. Hzmenenue obuiezo nonepeunozo ceveHusl,
AUHEUHOI CKOPOCMU KPOBOMOKA U KPOGAHO20 0ABACHUS 8 PAZHBIX
omaoeaax cocyoucmozo pycia

A b
o gald § i
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z ¥ x| | memnmenl )
] | d i
z g ;}"% g :§ 55‘:11'.; gfg'
Rig Rl tELRN g % ;“Eg:gf Bigid
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Ef ;'é E- ] i ; & ch-: -g& ri‘ é: c
Hanpmmmwma YOAMEHHOC TS :Tnt;om ORI OHKA

N3menenne 00111ero MonepevHoro cedyeHusl, TNHEeHOi CKOPOCTH KPOBOTOKA H KPO-
BSIHOT'O /IaBJIeHHS] B PA3HBIX OTJeJIaX COCYAHCTOrO pycJa.

(A). JIuneiiHas CKOPOCTh KPOBOTOKA B CUCTEME KPOBOOOPAIIEH!s, HAXOSCh B 00paTHON
3aBUCHMOCTH OT CyMMAapHOH IUIOLIAJN MONEPEYHOrO0 CEYCHHsI COCY/IOB, YMEHBIIAIOTCS
OT a0pTHI JI0 BEeHyII. B kanmiuisipax ckopocTh KPOBOTOKAa MUHUMAJIBHASL, YTO CIIOCOOCTBY-
eT 00MEHY BEIIECTBAMH MEXIY KPOBBIO M TKaHEBOH kUAKOCThI0. CKOPOCTh KPOBOTOKA
B BEHaX MEHBIIIE, YeM B COOTBETCTBYIOIIHX apPTEPHsIX, IIOCKOIBKY KaXIyl0 apTepHIO CO-
HPOBOXK/IAIOT, KaK MPABUIIO, ZIBE BEHBI.

(B). BayTpucocyaucroe n1aBieHHe NpeaCTaBIIeT cOOOH CUITy, 00€CIIeUHBAIOIIYIO BH-
JKEHHE KPOBH, CJIEIOBATENILHO €ro BEJIMYMHA OT a0PTHI JI0 MOJIBIX BEH PE3KO CHIDKACTCS.
ApTepHanbHOe PyClIo XapaKTepU3yeTcsl BHICOKHM JIaBJICHUEM M CPAaBHUTEIBHO HEOOIb-
MM 00BEMOM KPOBH, a BEHO3HOE - OOJBLIMM OOBEMOM KPOBU M HU3KUM IABJICHUEM.
C KaXIbIM ylapoM Cep/iia HOBasl MOPLUs KPOBU MOCTYNAET B apTePUH, IIPU ITOM aop-
Ta M KPYITHbIC apTEPUH dIACTHYCCKOTO THIIa aMOPTH3UPYIOT (CIIAXKUBAIOT) MYJIbCOBYIO
BOJIHY, 0O€creynBasi HeMpepbIBHOCTh KPOBOTOKA. UeM BbIIIE COMPOTHUBICHHE Y4acTKa
COCYIHCTOTrO pycia, TeM OOJbIIe CHIIBI PaCcXOLYyeTCsl Ha MPOJBIKEHHE KPOBH 110 HEMY,
CIIEZIOBATENbHO, TeM OOJIbIIE CHIXKACTCS BHYTPHCOCYAHCTOE NaBiieHue. HanGombimit
HPHUPOCT COMPOTHBIICHUS, CIIJOBATENILHO, HAUOOJIbIIIEE TalCHNE IaBICHUS IPUXOIUTCS
Ha MEJIKHe apTepUH MBIIIEYHOTO TUIIA M apTEPHOIIBI (PE3UCTHBHBIE COCYabl). J{is BeHO3-
HOTO OT/ieJla XapaKTepeH HU3KUil YPOBEHb JaBIICHHS, B MECTE BIIJICHHUS TIOJIBIX BCH B
HpaBoe MpecepAre OHO COCTABIAET OKOIO 0 MM PT. CT.
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Mpunoxenue 25, 26

IIpunoxenue 25. Cpednue 3nauenus auneinol ckopocmu
KpPOBOMOKA U 0ABACHUSA 8 CUCINEMHOM KPOBONIOKeE 4eA08eKd

Otaen ceipzleqﬂo- T Cpennsas CpenHee napJie-

COCYAMCTOW CHCTEMBbI CKOPOCTb, CM/C HHe, MM PT. CT.
Aopra 20-25 20 100
Menkue aprepun 10-15 95
Maspuaiiime aprepun 2 70-80
ApTepuosbl 0,06-0,02 0,2-0,3 35-70
Kanumspet
apTepUaITbHBIN KOHEI] 30-35
CpeIHuil yuacToK 0,006 0,03 20-25
BEHO3HBIN KOHEI[ 15-20
Menpbuaiiiye BeHbI 0,5-1,0 10-15
Menkue 1 cpeJHHIE BEHBI 1-5
KpynHbie BeHbt 5-15 5-15 <10
[Tosbie BeHBI 30-35 10-16

IIpunoxenue 26. Mexanuszmul pecyaauuu cocyoucmozo monyca

CyxeHune PacwunpeHue
HepBHwe HepaHoie
EP'WMMI LY MEXAHWIME!  MEXBHWIME!
N Cmnariaecionn Cumnarsecom |
. rorye b drowe

W MapacanaTH-ecEMe Hepas

PacTrmasmsn [CmotHEN MaNEd, MeHUTRIAN)
cocyna
L %
MEOTEHHER PEAKLNA e e
flod
[y ]
MocThen ) —_— MecTHisia
POt i g R oo
P | ¥~ PGE, PGl §

Bugaranis-1 *{Fr.]—"'? I'u_ ‘} /
e . rean
MpocTrnERaMHE PGF,._./;’ o o by

| {W.  (npocrarmasam)

]

TposGokea Ho B gpecsm.
H |- _§ RN f
)
AL (W) Agpavans () Augmaran (M)
AnpeHanss ATd
AnrvoradanH Il FopmoHansHse [OpMOHANEHLIE Frcrama (H, |
chanTopes  chaKTopL Bnpotenss-1 (ET,)
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Mpunoxexue 26

MexaHu3MBbl peryJisiliii coCyAncToro Tonyca. CKopocTh KpOBOTOKA B OpPraHe JOJIKHA
OBITH aJieKBaTHA ero NoTpebHoCTH B Kuciopone. CyMMapHO 3T0 o0eciednBaeTCst pery-
JSIIUEeH CepeIHON ASSATENFHOCTH M ONTHMAIbHBIM pacHpeeNIeHHeM CepJeYHOTO BEI-
6poca mexay opranamu. ITocnenHee obecrieunBaeTcs 3a CUET PETYISLUHE COCYAUCTOTO
TOHYCa.

ToHyc mmaakoil MyCKyIaTypsl COCYIOB (COCYAHUCTBIH TOHYC) U3MEHSETCS IO BIIUS-
HHUEM HEPGHBIX MEXAHUZMOG, MECHIHbIX (YAKMOpPOe N 20pMOHOE, TNPKYIHPYIOLINX B
CHCTEMHOM KPOBOTOKE. BOJNBIIMHCTBO COCYI0B 001a1al0T YMEPEHHO BBIPaXKEHHBIM TO-
HYCOM B MOKO€ (momyc noxos). BenenctBue neHepBalMU COCYIbI PACIIMPSIOTCS, HE
yTpauuBas IpH 3TOM MOJHOCTHIO TOHYCA (0a3a1bHblil MOHYC), KOTOPHIA 00ecTieunBaeT-
s CIIOHTAHHOM Jienojsipu3anueil (aBToMaTieil) uX MIaJAKHX MBIIIIII.

Mecmmnvie Mexanusmbvl pecynayulU cOCYOUCHI020 MOKYca (aymopezynauus, camope-
2ynayus). AyToperyisiiys COCYIUCTOro ToHyca BhimonHseT ae ¢pyukuuu: (1) obecme-
YHBAET MIOCTOSHCTBO KPOBOTOKA B OpPraHe NMpH KOJeOaHUSIX CHCTEMHOTO apTepHaIbHOTO
JaBIeHHs (HapUMep, COCYBI MOYEK CY)KMBAIOTCS B OTBET Ha ITOBBHIIICHHUE JaBICHUA);
(2) obecnieunBaeT COOTBETCTBHE MEXIy KPOBOTOKOM B OpraHe U €ro MeTaboIrmyecKUMU
HOTPeOHOCTIMU (HaIpUMep, KPOBOTOK B MUOKap/ie U CKEJIETHBIX MBIIIIAX BO3PAaCTaeT
BO BpeMs (hu3mdecKoil Harpy3ku). K MECTHBIM MeXaHN3MaM PeryIsIUU COCYIHCTOTO TO-
HyCa OTHOCSTCS:

- MuorenHas peakuus (3¢ ¢exr belinuca) — nposBIsSETCS B MENKUX apTepHsX U apTe-
pHOTIax, 3aKITI0YAETCS B CY’)KEHHH COCY/la B OTBET Ha PACTSDKEHHE €T0 CTEHKH BCIEACTBHE
YBEIMYEHHs] BHYTPUCOCYANUCTOTO AABICHUS; IPUCYTCTBYET B HEKOTOPBIX COCYIax (cocy-
161 touek, JKKT u ronoBHOTO M0O3ra) M OTCYTCTBYET B APYTHX (COCYABI KOXKH ¥ JIETKHX);

- CHI)KEHHE MapIUaTbHOTO HANPSHKEHUS] KUCIOPOAA — OOBIYHO BBI3BIBAET paculi-
penue COCyOB, CIEI0BATENbHO, CKOPOCTh KPOBOTOKA BO3PACTAET C YBEIMYEHHEM IIO-
TpeOieHHs1 KUCIIOpOoa B OpraHe; HCKIIOUeHNE — COCYABI JIETKHX, IIe CHI)KCHUE HaIps-
JKEHHs KHCIOPO/ia B OKPY’KAIOIIMX aJIbBEOTIAX BBI3BIBACT X C)oicenue (eunoxcuveckas
6A30KOHCMPUKYUA);

- MECTHbIE METa0OIUTHI — HOBBIIICHUE JIOKAJILHOW KOHIIEHTPAIMU IPOIYKTOB MeTa-
6omusma, Takux kak CO,, H', AJI®, AM®, anenosuna u moHOB K* BEI3BIBAET pacuuupe-
Hue COCYII0B, 0COOEHHO NMPEKANUUIIPHBIX apTEPUOIT; BO3HUKAIOIIEE B PE3YIbTaTe YBEIHU-
YeHHe KPOBOTOKA HE TOJBKO 00ECIeUMBaeT OOJIBIINH IPUTOK CYOCTPAaTOB U KUCIOPOJA,
HO TaKXke CIOCOOCTBYET BBIBEJCHHUIO MPOXYKTOB MeTaboan3Ma. KpoBOTOK B rol0BHOM
MO3Te ¥ MUOKap/ie MOYTH MOJHOCTHIO 3aBUCHUT OT MECTHBIX META0OIHYECKHX (HaKTOPOB,
P 3TOM HaKOILUIEHHE METa0OJIMTOB BKYIIE CO CHIPKEHHEM HaIpsHKEHHST KHCIIOpoaa IpH
CHIDKEHHH KPOBOTOKA B OpPraHe NPHUBOAUT K IATHKPATHOMY €TO YBEINUCHHUIO (peakmus-
Has eunepemus);

- Ba30aKTHBHBIE BEUIECTBA — PsIJl Ba30aKTHBHBIX BEIIECTB (IIPOCTArIaHAWHEI U 1p.)
HNPUHMAMAIOT Y9acTHe B MECTHON PETYISIIUH COCYAUCTOTO TOHYyCa (CM. HIKE).

Topmonansnvie Mexanusmol pecyiAyUU cOCYOUCHIO20 MOHYCA.

BazoakTrBHBIE TOPMOHBI 001a1AI0T JINOO MPSIMBIM BIMSHHEM Ha COCYANUCTYIO CTEHKY
(HampuMep, afipeHaInH), JIN00 IPHBOAAT K BHICBOOOXKACHHUIO MECTHBIX Ba30aKTHUBHBIX
BEIIECTB (HampuMep, MOHOOKCH/IA a30Ta, SHIOTEIINHA), KOTOPhIE, B CBOIO O4Yepeb, 00-
JIaJJal0T MECTHBIM ITapaKpUHHBIM JIeHCTBHEM.

Momnookenz azora (NO) — siBisercst sazoouramamopom. OH BEICBOOOKIAETCS U3 DH-
JIOTenus IpH AeicTBUM Ha Hero aueTwixonuHa (M-peuentopst), AT®, snporenuna-1
(ET,-peuentopsr) uu ructamuna (H -penenrtoper). 3arem NO nuddynaupyer B nope-
JKaIWi [1aAKOMBIIIIEYHBIH CIIOH, T/Ie BEI3BIBACT pacciabieHne IIaJAKNX MUOIHTOB.

DHOOTENNH-1 MOXET OKa3bIBaTh JHOO cocydopacuiuparouee NEUCTBHE 3a CYET BBI-
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Mpunoxenue 26

ceoboxenns NO (apdext peamusyercs uepes ET -penentoper), mibo cocydocyacusa-
rowut ekt (peamusyercs yepes ET, -penentopsr). Korna ropmon anruorensus 11 wim
Basonpeccud (V -pelenTopsl) IPUCOEMMHAETCS K SHIOTENUAILHOM KIETKE, U3 HEE BbI-
cBOOOXKIaeTCsI SHAOTENNH-1, KOTOpEIH UG QYHANPYET B IIIaIKOMBIIICUHBIA CIIOH U BBI-
3IBaeT cyicenue cocyna (ET ,-penenTopsr).

AnpenanuH. B @wicokux KOHIEHTpaLUsX aJpeHANUH MO3TOBOTO BELIECTBAa Hal-
TIOYEYHUKOB OKa3BIBAET cCoCydocydicusaioujee NEHCTBEE (0, -aIPEHOPENENTOPEI), B
HU3KUX KOHIIGHTPAIWSX aJIpeHannH o0namaeT cocyoopacuupsiowum AEHCTBHEM
(B,-anpeHOpeNEnTOPBI) B MuOKapoe, cKeremuvlx Moiuiyax u neuenu. DPdext anpe-
HaJlMHA 3aBMCHUT OT TOTO, KAaKoH THII aJpEHOPENENTOPOB MpeoOnalacT B OpraHe. o -
aJ[peHOPENENTOPEl JOMHUHUPYIOT B COCYAX NOYEK T KOJMCU.

[pocrammannunet. [pocrammanaun F, (PGF, ) u TpoMGokcaner A, (BbICBOOOKIAET-
cs u3 TpombouuToB) U B, obnanaror cocydocysicusaiomum >bheKTom, B TO BpeMs Kak
npocramianaus I, (PGL, =IpocTaluking, BEICBOOOKIAETCA U3 SHAOTENHS) U IPOCTa-
oianann B, (PGE,) okasbiBarot cocydopacuupsioujee nevicreue. Enle onun Bazonusara-
TOP, HACHTH(HUIMPOBAHHBIN Kak 11,12-310KCHAHKO3aTpHEHOBAsI KUCIIOTA, H3BECTEH TaK-
XK€ IO Ha3BaHWUEM THIEePIOSPH3YIOMuUil (HakTop SHAOTEIHANTFHOTO IIPOHUCXOXKICHUS
(I'®D2II). D10 BemecTBO BRIAENACTCSA U3 SHAOTENUS (HalpuMep, IO BIUSHUEM Opau-
KWHHHA) U BBI3BIBAET OTKpHITHE K -KaHATI0B B INIaJIKMX MBIIIIAX COCY/Ia, YTO MIPUBOIUT K
THIEPHOJIIPU3ALIN UX MEMOpPaHBI U CHIDKEHHUIO coiepkaHust HOHOB Ca’* B IUTOIIIa3Me.

BpanvkuHvH U KaINIUAUH SBISIOTCS 86a300Uamamopamu, KOTOpble OTIIETIISIIOTCS OT
KWHHHOTEHOB IUIa3MbI KPOBH IO ACHCTBHEM (hepMeHTa KaJlIMKpEenHa.

T'ucramun Taxke OKa3bIBACT cocyoopacuiupsiowee aeiicrsue. Hapsiny ¢ Opagnkunu-
HOM U KaJJIMJMHOM, THCTaMHH TaKKe BIMSAET HA COCYAUCTYIO IPOHUI[AEMOCTh U CBEPTHI-
BaeMOCTb KPOBH (HaIpuMep, BO BpeMsi HH(EKIHN).

Hepenvie mexanusmol pezynayuu cocyoucmozo momyca. HepsHasi perymsius Kpo-
BOTOKAa B OCHOBHOM BOBJIEKAeT MEJIKHE apTepHU U KPYyITHbIE apTEPUOIIBI, BEHO3HBIH BO3-
BpAaT KOHTPOJIMPYETCS 3a CYET pacIINpEHHUs WK cyxeHus BeH. O0a MexaHn3ma obecre-
YMBAIOTCSI B OCHOBHOM CHMITATHYECKHUM OTAEIOM BET€TaTHBHON HEPBHOI CHCTEMEL, T
MEIMaToOpOM MOCTTaHIIIMOHAPHBIX BOJNIOKOH sIBIsAeTCs HopajapeHanuH. Hopanpenanux
CBSI3BIBAETCS C 0, -aIPEHOPENENITOPAMH, BRI3BIBAS UX Cyoicenue. Bazoqunaranus BO3HU-
KaeT IIPH CHIDKEHHH TOHyCa CHMIIATHIeCKoro otaena. Ilocieqaee He OTHOCHTCS K COCY-
JlaM CITIOHHBIX JKeJle3 U MOJIOBBIX OPraHOB, KOTOPbIE PACIIUPSIOTCS MO BIMSHUEM Mapa-
CUMITaTHYECKUX HEPBOB. B 3TOM ciyuae cocynopacumpsiromuii 3¢ Gext odecneunBaeTcs
OpaJVKNHIHOM U OKCHJIOM a30Ta, COOTBETCTBEHHO.
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MpunoxeHue 27

IIpunoxenue 27. Hzmepenue apmepuaivrozo dasieHus no
memody Kopomkosa
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M3mepenne aprepuaibHOro Aasjenus no Merony Koporkosa. JlaHHbIH MeTOA sIBIIsET-
Csl ayCKYJIBTaTUBHBIM U II03BOJISET ONPENCIUTh BEIMYNHY CHCTOIMYECKOTO U JHACTOJH-
YEeCKOTO apTepHAIBHOTO AaBieHus. Ha miedo HakiagpBaeTCs pe3nHOBAs MAHXKETKa IS
HarHeTaHUsl BO3AyXa (MaHXKeTa JIOJDKHA MPHUIIEraTh JOCTAaTOYHO IUIOTHO, HO HE CKUMATh
miedo). CTETOCKOI pacronaraercs B 00JIaCTH JIOKTEBOTO cruda HaJl JIy4eBOi apTepueit.
Bce Bpems1, moka 1aBineHne B MaH)XETKE OCTACTCSI HIDKE, YEM B IIEUCBOH apTepuH, CTETO-
CKOII HE YJIaBINBAET HUKAKHX 3BYKOB.

B MamkeTKy HarHeTaeTcs BO3AYX M CO3IAcTCs JaBICHHE, TIPEBbIIIAONIee CHCTOIHYE-
ckoe (a). [IneueBas aprepus Ipy HTOM Iepexara TaKUM 00pa3oM, ITO KPOBOTOK B HEH ITOJI-
HOCTBIO OTCYTCTBYET, U TOHbI KOpoTKOBa (3ByKH, COPOBOXKIAIOIINE KaXKIYIO ITyIbCALIUIO)
HE CIIBIIIHBL. 3aTeM BO3LyX M3 MaH)KETKH MEICHHO BBIITYCKAESTCsl, IaBIICHUE B MAHIKETKE
MOCTEITIeHHO TTOHIDKaeTcst. Kak TonbKo JaBlieHHe B MAaHXKETKE CTAaHOBUTCSI HIDKE CHCTO-
JIMYECKOTO YPOBHS, KPOBb HAUMHAET MPOPHIBATLCS UEPE3 CHABICHHBIA y4acTOK apTepHu
BO BpEMsI CHCTOJIMYECKOTO ToaseMa aasneHus (b). MomeHT nosieieHust ToHoB KopoTkoBa
COOTBETCTBYET BEITMINHE CHCTOINIECKOro JaBieHus. [Io Mepe Toro, kak gaBjIeHHE B MaH-
JKETKE MPOAOKAET CHIDKATBCA, XapakTep TOHOB KopoTkoBa MEHSETCS: OHM CTaHOBSITCS
6onee rpyosMu 1 TpoMkHMH (¢). HakoHel, Kora gaBjeHre B MAHXKETKE NaIaeT 10 YPOBHS
JIACTOITTIECKOTO, apTepHsl IO MAHKETKON BO BPEMSI JUACTOJBI OCTAETCS HEMEePEeKaToMH.
VYenoust, HeoOXomuMble Ui GOPMUPOBAHHUS 3BYKOB (IIPOPBIB OTAEIBHBIX MOPLUH KPOBH
4yepes3 Cy)KEHHYIO apTepHIO), HCUe3aloT. B CBS3M ¢ 9TUM 3ByKH BHE3aIIHO CTAQHOBSITCS IIPH-
mIymeHHbME (d), ¥ Iociie CHIDKEHUS IaBIeHHsT B MAaH)KeTKe ele Ha 5-10 MM pT. CT. Ton-
HOCTBIO TIpeKpaniatorcs (¢). JapaeHrne B MaHKETKE BO BpeMsl M3MEHEHHUS XapaKTepa 3ByKa
HPHHSITO CYNTATh PABHBIM AUACTOINYECKOMY JABICHHIO B ApTEPUHL.

I'maBHO#M nmpuumMHON mosiBneHuss ToHOB KopoTkoBa sIBISIETCS MOPIMOHHOE JABMKEHUE
KPOBHU 4epe3 YaCTHYHO MEepPeKphIThIil cocyn. [Ipu 3ToM B cocyze, pactoIoKeHHOM HIXKe
MecTa HaJIO0XKEHUSI MAH)KETKH, TOK KPOBH CTAaHOBUTCS TYpOYJIEHTHBIM U BBI3BIBACT BUOpPa-
IUIO, UTO SIBJISIETCS] IPHMIMHON MOSIBICHUS 3BYKOB, CIIBIIIFMBIX ITPH IOMOIIN CTETOCKOIIA.
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MpunoxeHwe 28

IIpunoxenue 28. OcnogHble haxmopul, onpedeasrouiue
nepughepuueckoe 6eHo3noe dasaeHue, 6eHO3HbLIL 8036pam
u cucmoauyeckuil o6sem

Vi

? BEHOAHOM BOABpAarTa

\'/

ApTepuansHore
NaBneHus

KOHEBYHOM
AWacTONMYeCKOro
obwema

S/

Muokapg

T CepaeYHor
Buibpoca

CMMNATUYECKHX paboTe
BAWAHWIA Ha XU CHENEeTHBIX
S
BEHbI h MBILLIL
obrema - T rnyBuHb!
KpOBM — BAOXa
P
T [AaBNEHHA

OcHoBHBIe (aKTOPBI, oNpeesomue nepudepnieckoe BeHO3HOE AaBJeHNe, Be-
HO3HBII BO3BPAT M CHCTOJUYeCKHil 00beM. CxeMa WIITIOCTPHUPYET, Kakue (aKTOpPEI
MPUBOZAT K yBEITMYEHHUIO AABJICHHS B epu(epuuecKuX BeHaxX U, CIEA0BaTeIbHO, K yBe-
JIMYESHUIO BEHO3HOTO BO3Bpara, KOHEYHOTO ANACTOIMYECKOr0 00beMa U CEPICUHOTO BbI-

Opoca.
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MpunoxeHue 29

IIpunoxenue 29. DPaxmopol, onpedeasrougue 06MeH Hcudkocmu
6 Kanuaaapax

A

. “ G 0
fFec) I |
|
{Prc ) {Pous Tx)
MmapocTaTuyeckoe OHKOTHYECKSE
AABNEHHE THAHEBOR Aasnexue Benkos
HHOKOCTH TEAHOBOR MHONOCTH

3 dexTuenoe unsTpaumoHHoe gaaneqwe (3®MO) = (Prc - Prc Tx) - (Poxx - Pouk Tx)
B

Prem=0 Ponxme=3 Prem=0 Ponkmi=3
[ =(35-0)-(28-3) =10 W[ ={15-0} - (28 -3} = 10
10 MM PT. €T, B NONE3Y DUNLTPALHA 10 MM pT. CT. B NONLIY peaboopBume

DakTOpkI, ONpeesaIomue 00MeH KUIAKOCTH B Kanuyisipax. A. — OCHOBHBIE YEThI-
pe daxropa, onpenensionye IBIKEHHE KUIKOCTH Yepe3 CTEHKY KaluuIIpa B MUKpPO-
IUPKYISITOpHOM pycie. b. — PacdeT cui, onpenensromux mnporecc GuisTpanuu B ap-
TepHaIbHOM KOHIIE KallMJIIApa U Npolece peabcopOLuy B BEHOSHOM KOHIIE KallHLIApa.
TommuHa cTpenKy 0ToOpa)kaeT BeININHY CHIIEL [ mapocTaTiudeckoe faBlIeHNe TKaHEBOIT
JKHJKOCTH COCTABIIAET OKOJIO 0 MM PT. CT. M CTPEJIKAMU HE OTMEYEHO.
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Mpunoxexne 30

IIpunoxenue 30. Penun-ancuomeHn3un-aib00cmepoHosas
cucmema

s A1
NEYEHB NOYKA
e sy
AHMOTEHIAHOMEHE | PHEHM RS i

PeHNH-aHTHOTeH3NH-aJIL0CTEPOHOBAS cMCTeMa. PeHrH cHHTe3upyeTcs M HaKalllu-
BaeTcsl B HeakTHMBHOU (opme (B BHUIE IPOPEHHHA) B KJIETKAX FOKCTANIOMEPYJISIPHOTO
armmapara (FOT'A) mouek. Knerku FOT'A npezncTaBnsior co0oit BUION3MEHEHHBIE TIIAIKO-
MBIIIEYHbIE KJIETKHU, PACTIOIOKEHHbBIE B CTCHKE MPUHOCAIINX apTEePUOI HEMOCPECTBEH-
HO Tiepe]] KanmuBIpHBIM KiryooukoM. [Ton neiictBrem onpeneneHHbIX cruMyno (Ipu-
Joxenue 31), B 4aCTHOCTH, NPH CHIDKCHHU apTEPUANLHOTO JaBIEHHS, COOCTBEHHBII
MIOYEYHBI MEXaHW3M BBI3BIBACT pACIIEIUICHHE MOJIEKYN NMpopeHHHa B kieTkax HOIA
1 BBIZIEJICHHE PEHHMHA B KPOBb, IIPOTEKAIONIYIO Yepe3 MOUeHHBIE COCYbl. TakuM IIyTeM
OoJbIlIasi YacTh PEHUHA MOCTYIAET B CUCTEMY KpoBooOparieHus. HeGonpmoe konmde-
CTBO PEHHMHA OCTACTCs B TKAHEBOM KHUIKOCTH MIOYEK U OKAa3bIBACT MECTHOE JICHCTBHE.

PennH BbI3BIBaET (EpPMEHTATHBHOE PACIICIUICHHE APYroro Oenka Iula3Mbl KPOBH -
100y IHHa, KOTOPHIH Ha3bIBAaIOT AaHTHOTEH3NHOTEHOM. B pesynsrare o0pasyercs menTus,
cocTostiuid u3 10 aMHHOKHCIIOT, - aHTHOTeH3MH |. AHrHOTEH3uH | sBasieTcst cnadoak-
THUBHBIM COCYJOCYKHBAIOIIVM BEIIECTBOM M HE OKa3bIBAET 3HAUMTEIHHOTO BIMSIHHS Ha
CHUCTEMY KPOBOOOPAIICHHS.

Yepe3 HECKONBKO CEKyH]] WIIM MUHYT MOCJe 00pa3oBaHUs aHTMOTEeH3UHA | eme aBe
AMHUHOKHCIIOTHI OTACISIIOTCS OT MOJIEKYIIBI aHTHOTeH3HHa |, Giaromapst uemy obpasyercs
arruoreHsuH II. Oto mpeobpa3oBaHUEe MOYTH MOTHOCTHIO IMPOUCXOAUT B JIETKHX, MOKA
KPOBb MIPOTEKAET Yepe3 MEJIKHE COCY/IbI JISTOYHOro Kpyra KpoBoobOpamieHus. Karannza-
TOPOM PEAKINH CIIY)KUT aHTHOTeH3MH-NpeBpamatomuid gpepment (AIID), npucyrcTsy-
IOMUH B HIOTEINH JETOIHBIX COCYHOB.

AwnrnorensuH I siBsieTcs: upe3BbIYaiiHO aKTUBHBIM COCY/I0CY)KUBAIOIIUM (aKkTopoM,
KOTOPBIIT OKa3bIBaeT U APYTHE BIMSHHSI Ha CHCTEeMy KpoBooOpameHnus. OQHaKo OH co-
XpaHseTcsl B KPOBOTOKE TOJNBKO 1-2 MUH, a 3aTeM OBICTPO MHAKTUBHPYETCS MHOTOYHC-
JICHHBIMH q)epMeHTaMPl o O6LI11/IM Ha3BaAaHHUECM AaHTMOTCH3HWHA3.

AnrnorensuH Il obnaraer mHOrHME dm3unonornueckumu 3¢ dexramu (Ipunokenne
31), oqHMM 13 KOTOPBIX SBISETCS CTUMYILSIINS CEKPEIINH albJA0CTEPOHa B KOPKOBOM Be-
IIECTBE HA/IIIOYCIHUKOB.
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Mpunoxexue 31

IIpunoxenue 31. Ilymu axmueayuu peHun-ansuomeH3uH-
a1b00CMmepoHo6oll cucmembl U (uzuosozuveckue IQPghexmot
anzuomensuna 11

MinoTedana
(GapopeuenTope KOTA)

CumMnaTiyeckan CHueHWe peabcopd
——» PeHMH = -— P e
aKTHBaLWA MNa+ B QMCTankHbIX

(B1-appetopevenTops): v KaHanbLax
cTpecc, Tpasma +

[ Asrnorensnn Il |

Haan HUHEW
CTumynauma
CHMNATHYECKN runoTanamyc AnegocTepoH
LEHTpOB
Hawna anr )
BazoKoHCTPHELWA anepxka Na

3anepHEa MHOKOCTH

L
-0

IIyTn akTUBalUM PEeHMH-AHTHOTEH3MH-AJILA0CTEPOHOBON cHCTEeMbI U (PM3HOIOTH-
yeckue 3PpdexTbl anrnorensuna Il. I[lpu cHwkeHNH KpOBOCHAOKEHHUS MOYEK JTH000H
3THOJIOTHM — B Pe3y/bTare IaJeHUs apTepHaIbHOIO JaBICHUS, Cy>KeHUS IOYEUHBIX COCY-
JIOB WJIM UX TIaTOJOTUYECKUX M3MEHEHUH — PEHHUH BBIICISAECTCS B KPOBb, IPOTEKAIONIYIO
gepes3 MOYeuHbIe COCY/Ibl. DTO MPOUCXOAUT TAKKE MPHU CHIDKEHUH UMITYNIBCAIK OT Oa-
POPELENITOPOB Npecepauil U apTepuil B pe3ysbTaTe yMEHbIICHUS BHYTPUCOCYAUCTOIO
o0beMa XHUIKOCTH. BrIOpoc peHrnHa cTuMynupyeTcs Takke IpU CHIDKEHHH peabcopO-
MM MOHOB Na' B ICTaTbHOM H3BHTOM KaHAJbIE, YTO YIABIUBAETCS C TIOMOIIBIO Kile-
TOK IUIOTHOTO IsiTHA (macula densa). Kpome Toro, BbIieIeHIe peHHHA IPOUCXOAUT IIPU
aKTHBAaIMH CHMIIATO-aJPEHAJIOBON CHCTEMBI 3a CYET aKTMBAllMH 3 -aIpeHOPENEnTOPOB
kietok OI'A. Tlox neiicTBHeM peHHMHA MPOUCXOAUT (HEPMEHTATHBHOE pPAaCIICIUICHHE
Oenka IuIa3Mbl KPOBH aHTMOTEH3MHOIeHa U oOpa3oBaHue anruorensuHa II (Ilpuioxe-
nue 30).

Anzuomensun Il oxaspiBaeT cienyoue ¢usnonorunyeckue 3¢dextsr: (1) OueHs
CHJIBHOE HPSIMOE CY)KHBAIOIllee JeHCTBUE HA apTepHU M MEHEe CHIIbHOE Ha BeHBI. (2)
Bo30yxnenne neHTparbHEIX U TepUPEPUISCKIX CUMIIATHIECKUX CTPYKTYP, B pe3yIbTa-
Te 4ero nepudepuueckoe COMPOTHBICHNUE U KPOBSIHOE AaBICHUE MOBBIIIAIOTCA. YMEpPEeH-
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Mpunoxexne 32

HOE Cy)KEHHE BEH BBI3BIBACT TAK)KE yBEIMUCHHE BEHO3HOTO BO3BpaTa KPOBH K CEpALLY,
YTO CTHMYJHMpPYeT HacocHyIo (yHkuumoo cepaua. (3). YMeHbIICHHE 3KCKPELHUH CONH U
BOJIbI IIOYKAMU 33 CUET HeHnOCPeOCMEEHHO20 6UAHUA HA NOYKY (U3-32 CYKEHUS 1104ed-
HBIX apTEepUOJI YMEHBINAETCS MTOYEYHbIH KPOBOTOK, CHIDKAETCS CKOPOCTh (DMIIBTPAIIAU
JKUJIKOCTH B ITIOYEYHBIX KIIyOOUKax, YCHIIHBACTCS peabCopOLHs )KUAKOCTH U3 MTOYCYHBIX
KaHaJIbIIeB B KPOBb; AaHTMOTEH3MH YCHJIMBAET peabcopOLUIO HATPHUA M BOABI) U 3a CUET
CTUMYIISILIUK CeKpeyul anbO00CmepoHa HaonoyeyHukamu. AJbJOCTEPOH, B CBOIO Oue-
peab, yBETMYNBACT peaOcopOLIMI0 HATPHUS U BOABI B ITOYEYHBIX KaHANbIAX. YBEIHYCHUE
COZIEp)KaHUS HATPUS CIIOCOOCTBYET 3a/I€P)KKE BOJBI, YTO BEET K YBEJIMYCHHIO 00beMa
BHEKJICTOYHOH JKUJIKOCTH M BTOPUYHO - K elle OOJbIIeMy HMOBBIICHAIO IIOCTOSHHOTO
YPOBHS apTepUaIbHOTO JaBieHUs. (4) YdacTByeT B MOTHUBALIUH JKXKbI (AUTICOTEHHBIH
addexr). [Ipn yBennueHur conepixaHus PeHIHA 1 aHTHOTEH3MHA B KPOBH YYBCTBO JKaXK-
JIbl YCHIIMBAETCS K HA00OPOT. DTUM 0OBSCHSIETCSI BOSHUKHOBEHHE XKaXKIbI IIOCIIE Cepbe3-
HOM KpOBOIIOTEPH.

IIpunoxenue 32. Ocobennocmu pezyasauuu monyca apmepuon u
KpPOBOMOKA 6 PA3HbIX OP2AHAX

Mmuoxapa

Bricokuit BHyTpeHHUIA TOHYC apTepHOIT; B IOKOE OUYEHb BEICOKOE IOTPEOIEHUE KHCIIO-
poza, Mo3TOMY KPOBOTOK JOIKEH BO3pACTaTh NMPU YBEIWYEHUH MOTPEOIEeHUs KUCIIO-
porna.

KouTtpons ToHyca apTepnon oCyIecTBIsSETCS B OCHOBHOM 3a CYET MECTHBIX MeTabo-
JUYeCKUX (PakTOpOB (aICHO3MH) ¥ MHOTCHHBIX MEXaHU3MOB; CHMIIATHUCCKUE BIUSHHS
c11a00 BBIPa)KEHBI ¥ TIEPEKPHIBAIOTCS BIMSTHUEM MECTHBIX (JaKTOPOB.

Cocynsl CIaBIEHBI B IEPHOJ] CUCTOIBI, II03TOMY MaKCHMAJIbHBIA KPOBOTOK IPHXOINT-
Csl HA EPHOJI AUACTOJIBI.

CKkeJiIeTHbI€ MBIIIIbI

KouTtpoins 3a cueT MecTHBIX MeTabonmdeckux (hakKTopoB BO BpeMs (DU3MUECKOI Ha-
TPY3KH.

Cumnaruyeckie HepBbl (HOPAaJPEHAINH) BbI3bIBAIOT BA30KOHCTPHUKIIUIO B CKEJIETHBIX
MBIIIIAX (0-aJpEHOPELENTOPHI) KaK pe(IeKTOPHEIH OTBET HA IIOHIKEHUE apTeprallb-
HOTO JIaBJICHUS.

AZpeHanyH B HU3KUX KOHIIEHTPAIMX BBI3BIBET Ba30[iIaTaluio (B-axpeHOpeenTopsl),
B BBICOKHX KOHIICHTPAIMSIX — BA30OKOHCTPUKIIHIO (0-a{pEHOPEIEITOPEI).

KT, cenesenka, noasxeayioyHasi kejie3a M nedeHb (BHyTPEHHHE OPraHbl)

CuMmIariyeckre HepBbI BEI3BIBAIOT BA30KOHCTPHUKIUIO (0-aipEHOPELIEITOPHI) KaK ped-
JIGKTOPHBIH OTBET Ha MOHWKCHUE apTEPUATIBHOTO JIABJICHHUS, & TAKXKE BO BPEMsI CTPEC-
COBBIX peakuuii. JIONOIHUTEIBHO, COKPAIEHNE [TIAIKOH MYCKYJIaTyphbl BeH BBI3bIBACT
nepeMenieHne 0onbIIoro o0beMa KPOBH U3 IIEUSHHU B BEHBI IPYIHOH HOJIOCTH.
VeusneHne KpoBOTOKA CBA3aHO C IPHEMOM ITHIIHU U 00YCIIOBICHO AEHCTBUEM MECTHBIX
MeTa00Nn4YecKrX (HPaKTOpOB, MEAHATOPOB K TOPMOHOB, BeIeNsseMbIX kieTkaMu JKKT.
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IMouxku

MHuoOreHHbIH MeXaHN3M SIBIISIETCSI OCHOBHBIM CITOCO0aMU PEryJIsIiuA KPOBOTOKA.
Cummnaringeckre HepBEI BEI3BIBAIOT BA30KOHCTPHUKIINIO (0-aAPEHOPEIIENTOPHI) Kak ped-
JIEKTOPHBII OTBET HAa MOHM)KEHUE apTEPUANILHOTO JaBIEHUs, a TAK)Ke BO BPeMs CTpec-
COBBIX peakuuii. Beienenne pennna u obpazoBanne anrunorensuHa Il cocoberByer
3aepXKKe HATPHs ¥ BOJBL.

T'os10BHOM MO3T

Xopowo BBIPaXKEH MUOTEHHBIN MEXaHU3M PETy/IALUU KPOBOTOKA.

Pacripenenenne KpoBH B TOJOBHOM MO3Te KOHTPOJIMPYETCS MECTHBIMH MeTaboinye-
CKAMH (HaKTOpaMH.

B oTBer Ha yBenuueHHE COEPKaHMs YIIICKHUCIIOTO Ta3a B apTepHabHON KPOBH BO3-
HUKaeT Ba30JHIaTaIlHs.

CpaBHUTEIBHO HE3HAYUTENILHOE BIMSHUE BEreTaTHBHOMH HEPBHON CHCTEMBI.

Koxa

OCHOBHOM  KOHTPOJIb ~ OCYILISCTBIISIETCSI 338 CYET CHMIIATUYECKHX  HEPBOB
(o-ampeHopenenTopsl); pedIeKTopHas Ba30KOHCTPHUKIIASA BO3HHUKACT B OTBET HA CHHU-
JKEHHE apTepUaJIbHOTO JAABJICHUS U MPU ACHCTBUH XOJI0/a, BA30JUIIaTAlUs — TIPU ACH-
CTBUHU TECILJIA.

Bel.LleCTBa, BBIACIIAIOIINECS U3 IOTOBLIX JKEJIE3, 4 TAKIKC HEXOJIMHEPIHICCKUX, HEAAPEC-
HEPrUYeCKUX HEHPOHOB, TAKXKE BHI3BIBAIOT BA30IUIIATAIIHIO.

BeHo3HOE CIUIETCHHE KOKU COACPIKUT OOJNBIIOH 00beM KPOBH, KOTOPBII ONMpeessieT
[[BET KOJKHOT'O ITOKPOBA.

Jlerkme

QOueHb HU3KOE COIIPOTUBJICHUE T10 CPABHCHUIO C CUCTEMHBIM KPOBOTOKOM.

KpOBOTOK U3MCHSACTC 1101 BJIIMSHUEM I'pPaBUTAllUU.

Ba30KOHCTpI/IKIII/I$I, OIoCpeaA0BaHHAasI MECTHBIMU (l)aKTOpaMI/I, Pa3BUBACTCA B OTBET Ha
CHUIXCHUE COACPIKAHUA KHUCIOpOJAa — SABJICHUC IIPSIMO ITPOTHUBOIIOJIOXHOE TOMY, YTO
MIPOUCXOAUT B CHCTEMHOM KPOBOTOKE.
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Mpunoxexne 33

IIpunoxenue 33. Cxema e3aumocesasu gpaxmopoa,
onpedeaAowux 6eAUMURY CUCIEMHO20 APMeEPUAIbHO20 0a6AeHUs

MHTEDCT RO M

Cxema B3aHMOCBSI3M ()aKTOPOB, ONpenesIONMINe BeJIHYMHY CHCTEMHOrO apTepH-
aJIbHOTO JaBJIeHMsI. ApTepHanbHOe KPOBSHOE JaBJIeHHE MPSIMO 3aBHCHUT OT JIBYX IVIaB-
HBIX (U3NYECKUX (aKTOPOB: 00bema apmepuanvHoll Kposu v compliance (T.e. MEXaHU-
YeCKHe CBONCTBA CTEHKHU COCY/IA, OTPAXKAIOIIIE ero IaCTHIeCKHe XapakTepucTukn). K
dusnonornyeckuM (axkropam, ONPeeISIOIUM BEIHIMHY CHCTEMHOTO apTepUaIbHOIO
TIABIICHUS, OTHOCAT: cepoeunblii eviopoc (1) u oduee nepughepuueckoe conpomuee-
Hue cocyooe (1). Cepoeunslit 6b10poc, B CBOIO 0O4Yepeb, HAXOOUTCSA B IPSIMON 3aBHCH-
MOCTH OT 4acToThI cepaeunbix cokpamenuii (UCC) n ynapHoro oobema (YO, 2); 06a ati
TI0Ka3aTelsl CepIICIHON NEeATeIbHOCTH PETYINPYIOTCS MPU HOMOIIH CHMIIATHYECKOTO U
MapacHMIIaTHIECKOTO OTIENIOB BETeTaTUBHON HEpBHOH cucteMsl (3,4,5) (IIpuioxenue
21). YO yBennuuBaeTcs pH yBEIMYEHUH BEHO3HOTO BO3BpaTa (6). YBEINUCHUIO BEHO3-
Horo Bo3Bpara ([Ipusio:kenue 28) criocoOCTBYIOT paboTa cepiua (CepaedHblid BEIOPOC,
10), coxpaleHre MBIII (MBIIIEYHAS TIOMIIA, §), YCUIICHHE CUMIIATHYECKUX BIUSHUHA U
pocT naBieHus B epudepruueckux BeHax (7), AbIXaTesbHbIe IBIKESHHS (BIOX; yBEIHYe-
HHE YaCTOTHI ¥ ITyOUHBI IBIXaHUS CIIOCOOCTBYET BEHO3HOMY BO3BpaTy, (hOpCHpOBaHHBII
BBIIOX CHIJKAeT BEHO3HBIN BO3Bpart, 9), yBenmuenue oovema kpoBH (11). Oouee ne-
pughepuueckoe conpomuesnenue cocyoos 3aBUCUT OT BSI3KOCTH KpoBH (15) u quamerpa
aprepuon (15). ®akropsl, onpenenstomue nuametp aprepuon (17, 18, 20, 19, 21, 22)
noapo6Ho onmcansl B [Ipunoxennn 26.
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MpunoxeHue 34

IIpunoxenue 34. CmpyxkmypHo-pyHKuuonaibHan opeanuzauus
€oCcy0006U2ameabH020 UeHMpa nPpoooa208amozo mo3ea

OosacTh Jlokanuzamu Casi3n DyHKIMsA
[Mepennenare- Ipoekmyu K mperaH- | YCUIEHHE CUMITATHYECKHX
Ilpeccop- |panbHast o0NacTh | IMOHApHBIM  CHMIIA- | BIMSHUH Ha CEpALle W CO-
Hasl 30HA BEPXHHX OT/ENIOB | THYECKMM  HeWpoHaM |cynbl (Ba3OKOHCTPHUKIIHS,
(1) MIPOJOJTOBATOTO | CIMHHOTO Mo3ra (Me- | aKTHBAIMs CEpIESYHON Je-
Mo3ra JIMaTop HOpaapeHanuH) | ateiapHocTH) = TAJl
[lepennenare- . O¢dexTs (3a cuer mo-
p Hetiponsl  mocbuiaror iy ( .
Jemnpeccop- | pabHbIE Y9aCTKH JIaBIICHHS MIPECCOPHOM
MPOEKIIMHA K TIPECCop-
Hasi 30Ha HIDKHUX OT/IEJI0B o 30HBI): Ba3OWIATALUA W
HOW 30HE W CHIXKAIOT .
(A1) TPOJI0JITOBATOTO YTHETEHHE CEepACYHOU Ie-
€e aKTHBHOCTb
Mo3ra sTenpHoCTH = |AJ]
Uepes saapo OAWHOYHO-
ro myTH (n. tractus soli- | Omocpenyer 6Gapopernen-
tarii) momywaer adde- | TopHBI pednekc: TpU
3aiHenarepanb- ) y bd p pe¢ p
PEHTHBIC CHTHANBI OT | yCHJICHUH HMITYJTbCAIIHN
CeHcopHasi | Hble o0nacTu
apTepHalbHBIX Oapope- [ 0T apTepuuaNbHBIX 0apo-
30Ha (A2) MIPOJI0ITOBATOTrO
LIENITOPOB 110 BOJIOKHAM | PELIENTOPOB  MPOHUCXOAUT
Mo3ra 1 MOCTa
IX u X mapsl; BBIXOABI | HOAABIEHHE aKTUBHOCTHU
— Ha MIPECCOPHYIO U Jie- | mpeccopHoii 30HbI = | AJ]
TIPECCOPHYIO 30HBI
Kapmonn MenuanbHee 10p- AKTHBHpYET JIOpcajbHOE
Fl/lé)l/lTO CaJIbHOTO sIpa HopcanbHoe SIAPO | SIApO  OIIy’KAAIOIIEero  He-
ast 30HI; Oy K TarOIIETO OMy)KIAlolero HepBa [ pBa, MOAABISET CepAaed-
Hepsa (X mapa) HYIO JICATEIIbHOCTh
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Mpunoxexue 35

IIpunoxenue 35. Cxema apmepuaavrozo 6apopepaexca

1 Af B aopTe u CoMHOR SPTEPMI

1t|-u|'llil'l|-ﬂmu 'L"'“'m""“_"-‘"‘”““ lﬁumm:
MAMRHAR M3 T ESCOFSER. S RNEARAA W
COCY A Ce e N wimpa { apacnunanmuetany
l WTHAHAE W GBI
Baiagnnatalma iumu G
CORAENHLIE COTPALIEHN
1 {ropuanisasieny
ANTEAANL TG
ABBNGH

Cxema aprepuajbHOro 6apopedJiekca. AprepranbHbiii 6apopedexc BO3HHKAET MpU
aKTHBALMK 6apOPEIENITOPOB, PACIIONIOKEHHBIX B KAPOTHIAHBIX CHHYCAX U yTe a0pThl. OTH
PELEnTOPEI SBISIOTCS PELeNTOPaMy PACTSHKEHHSI — OHM BO30Y)KHAIOTCS IIPH PACTSDKEHHU
COCYAMCTOH CTEHKM BCIIE[ICTBHE IOBBIMICHHS JABICHUS B cocyne. VIMIymbCchl, BO3HMKA-
1o1Me B Gapoperentopax aopThl U COHHBIX apTePHi, JOCTUTAIOT Sipa OAMHOYHOIO ITyTH
TIPOZIOITOBATOrO Mo3ra (n. tractus solitarii) mo BosokHam X 1 [X HEepBOB, COOTBETCTBEHHO.
[py cHIWKEHNH TaBICHHUS B COCYE YacTOTa MMITY/ICAIIMH B STHX HEPBHBIX OKOHYAHHUSIX
YMEHBIIAETCS].

VBenuueHne 4acTOTHl MMIIYJIECAIMU OT OapopelienTopoB IIPH IOBBIICHUH apTepH-
AIIBHOTO JIABIICHUS BEJIET K IMOPMOIICEHUIO aKIMUBHOCIU NPECCOPHOU 30Hbl COCYO/IBHTA-
TENBHOIO IIEHTPA MPOIONT0OBATOr0 MO3ra, a TAKXKE BBI3BIBAET AKMUBAYUIO 0BULAMETLHO20
napacumnamuieckozo aopa omysicoaroujeco Hepéa. B pesynbrate CMMIaTHYeCKUE BIUS-
HUS Ha COCYABl YMEHBIIAIOTCS, IPOUCXOANT MepudupHIecKas Ba30IiIaTaus U CHIDKE-
HHUE KPOBSIHOTO NaBJICHUS. Epaankapﬂnﬂ, BO3HHUKArOMIAd 3a CYET aKTUBALIUU KapAHaJIbHbBIX
BeTBe OIIy)KHAIONIero HepBa, ¥ yMEHbBIICHNE CHIIBI CEPJIEUHbBIX COKPAILICHHH BCIICCTBHE
0CTabIeHUsI CHMITAaTHIECKHUX BIMSHAI Ha MUOKapZ BHOCSAT CBOW BKJIAJ B CHIDKCHHE apTe-
PHAIBHOTO ABJICHHSI.

MuHuManbHasT BETMUIMHA JTABICHUS B COCY/e, HEOOXOMMMast JUIsl akTUBAIMU Gapope-
LETITOPOB, COCTABISIET OKOMIO 50 MM PT. CT., MAKCUMAJIbHBII OTBET HAOMIONACTCSI TIPU Be-
JUYMHE AaBieHus B cocyae okono 180-200 MM pT. CcT.. ApTepHanbHbIM Oapoperentopam
CBOMCTBEHHA aJalTalys: TIPH CTOMKOM JUTHTEIIFHOM ITOBBIIICHUH IABJIEHHS B cocyre (TH-
MIEPTEH3HsT) MOPOT BO30YKACHHUSI TOBBIIIACTCS, M PELIEITOPHI CTAHOBATCSI MEHEE UyBCTBH-
TEeJIbHBIMU K M3MEHEHHIO JaBleHus. braronaps Takol «mepeHacTpoike» JaBJIeHUE B COCY-
JIMCTOM CHCTeMe MOJIep>KIBAeTCsl Ha BBICOKOM YPOBHE, HallpUMep, BO BPeMsI JUTUTEITLHOM
(u3HYECKO HArPy3KH.

AptepuanbHble 6apopeLienTOPbl UrPAIOT KIIOUEBYIO POJIb [IPH KPAMKOBPEMEHHOU Pe-
TYJISIMU apTepUaIbHOTO TaBJIeHNS B OTBET HA OTHOCHTENBHO Pe3KHe N3MEHEHHUsI 00beMa
KPOBH, CEPIEYHOTO BHIOpOCa MK Hepr(epruieckoro CONPOTHBICHHS (HAIIpUMEp, TIPH U3~
MeHeHuH nosioxeHus Tena, [puaoxenne 38). JlonmroBpeMeHHas peryisiusi KpOBSIHOTO
JIaBJIeHU (B T€UEHHE THEeH, Helelb U JIOJIbIIIe) OTPEAeIseTCs JKUAKOCTHBIM paBHOBECHEM
B opranusme (Ilpusioxenue 36).
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Mpunoxexue 36

IIpunoxenue 36. Peghaexc c peuenmoposé pacmsicenus
npedcepouii

i
PaugnTopess Npascmo npoacepama PausnTdips eachs npaacepawa

(padinere BaAnbpugwa) {cepnesmo-nanouei Bapopadinesc)
2 : CexpaumMn npefcepaHonG
; w:::r""“i h KO-y pOTHUICKOID NENTHED
st 1 Cumnarmuacan | o
BNHAHHA Ha Cepaue B Ha i wm“\
T BigeneHWA
MHa u BoaL:
tuce Bamqlnmuun
Pasrpyaca Npwcnocobnekne
BEHOIHOrD pyCna mwnff-ém PYCRK | anenoctepod louk

Peduiexc ¢ perenTopoB pacTsiKeHHsI npeacepauii. B npencepansx, a Takke yCThsIX BeH,
pacronararorcss 6apopenenTops! (PenenTops! PacTsHKEHHS), KOTOPBIE BO30YKIAIOTCSI IPH
PACTSDKEHHHU CTEHKM OpraHa BCIIEACTBUE YBEIMUEHNUSI 00beMa KHIKOCTH B BEHO3HOM pyC-
ne (OLIK, o6bem mmpkynupytomei kpor). [Ipu pasnpaskeHHH STHX PELeNTOPOB UMITYIIb-
CBI TIOCTYTAIOT B COCYAOABUTATENBHBIN LEHTP MPOMOITOBATOr0 MO3ra, W (POPMUPYIOTCS
ovicmpyle (KpamKkocpouHsle) PEAKIMU CEPASUHO-COCYJUCTON CUCTEMBI Ha yBETMUIEHHE
OLIK:

(1) YMensmaercs BausiHAE OMYXKIAIONIET0 HEPBa HAa CHHOATPUAIBHBIN y3el, U YBENHU-
YHBaeTCs 4acToTa cepaeunbix cokpamienuit (HCC), yTo IpHBOIUT K «IIPOKAYKE» KPOBU U3
BEHO3HOTIO PyCIIa B apTepHalIbHOE U CIIOCOOCTBYET pasrpy3Ke BEHO3HOIO pyclIa.

(2) YMeHbIAIOTCS CUMIIATHYECKUE BIMSHUS HA COCYJBI, YTO NPUBOIAWUT K Ba30IWNIA-
Taluu U oOecreynBaeT NPUCIOCOOIEHNE COCYIUCTOrO pycia K yBenmuusiiemycst OLIK.

(3) YMmeHbllIeHNE CUMIIATUYECKUX BIMSHUN Ha COCYABI ITOYEK IMPHUBOIHUT K YCHUIICHHIO
MOYEYHOTO KPOBOTOKA, YTO BIICYET 3a COOOH YBEIMYECHHE CKOPOCTH KITyOOUKOBOH (DIITh-
tpatuu (CK®D), yBennyenue 1uype3a U BbIBEACHUE U3JUIIKOB XKUIKOCTH U3 OpraHu3Ma.

IToMuMO BBIIIEONTMCAHHBIX KPATKOCPOUHBIX PEAaKIMi, aKTHBALHUS PELENTOPOB PaCTs-
JKEHHMS TIPEZICEPANi HHUIINHPYET PAL 00/120CPOUHbIX MEXAaHU3MOB, CBSI3aHHBIX C BBIBEJIE-
HHEM >KHJKOCTH:

(4) YBenmmyeHHe ITOYEYHOTO KPOBOTOKA BEJET K CHIDKEHUIO CEKPELMH PEHUHA, U, ClIe-
JIOBaTeNbHO, YMEHBIICHHIO 00pa3oBaHus aHrnoTeH3uHa Il u anpnocrepona (Ipuioskenne
30). CHmxeHHe CeKpEeLMH TIOCIIETHEro BeIeT K YMEHBIICHHIO peabcopOIny HOHOB HATPHS
U BOZBI B AUCTAIBHBIX OT/AENaX He()pOHA M BBHIBEACHUIO JKHIKOCTH M3 oprann3ma. Kpo-
M€ TOTO0, CHIDKEHHE COfIep’kKaHHs B KpOBH aHTHOTeH3nHa 11 ciocoOcTByeT BazoaumaTarym.

(5) Ipoucxoant noxasIeHHE CEKPELIMU Ba30MPECCHHA B THIIOTANAMYCE, YTO CHI)KAET
peabcopOIHIo BOAIBI B TIOYKAX U TaKXKe CHOCOOCTBYET AUype3y M BHIBEACHUIO JKHIKOCTH.

(6) PacTshxeHne npencepanii BEI3BIBACT BEIOPOC B KPOBOTOK IPECEPIHOTO HATPHIAYpe-
THYECKOI'O Nnenruaa, KOTOpI:Iﬁ YCUIIUBACT BBIACIICHUE HATPU U BOABI C MOYOI.
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IIpunoxenue 37. Cxema apmepuaavnozo xemopedpaexca

FHNOKCEMHA
(iR

g——
Hagonnesmss KHOmIx WmnW“WHI@
Nl b pl K

NPOAYKTON § KpChs SETVBBUMA
Hpn.nnnmuurhtﬁ
AxtHBaums ‘(’/ \ AKTHBALNA
AbXATENLHOMD COCYOAOQBHraTANLHOND
ueHTpa ueHTRa
T BaHTHNALWA Nersmx CHMMNATHYECKNX BNHAHWA Ha
PEINCTHEHBIE M BMEOCTHEIE COCY LI
PO, | 1'A.l:| W yeHneHe
. EPOBOTOKE B
ip.CO. H DpraHax

Cxema apTepHaJbHOro Xemopeduiekca. ApTepHalIbHBIN XeMOpe(IeKC BO3HUKACT IPH
aKTHBALUH apTEePUATBHBIX (TTepupeprIecKruX) XeMOPEIIENTOPOB, KOTOPBIE COCTOAT U3 He-
OOJIBIINX CHUJIBHO BACKYJISIPU3MPOBAHHBIX TeJel], PACIOIIOKEHHBIX B 00NACTH AyrH aop-
THI ¥ IOCEPEIHE KapOTHAHBIX CUHYCOB (I1oMychl). OHH 4yBCTBUTENIBHBI K H3MEHEHHSIM
p,0,, p,CO, n pH KpoBM — (haKTOpam, BBI3HIBAIOIIMM AllMI03 IIOMYCHOH TKanH. TkaHb
IJIOMYCOB Ype3BbIYaifHO OOMIIBHO KPOBOCHAOKAESTCSI U UIMEET OYeHb BHICOKHUI YPOBEHB Me-
TabOJIIEeCKON aKTHBHOCTH, TOATOMY CHIDKCHHE apTEePHAIILHOTO JIABJICHUSI TAKKE BBI3BIBA-
€T aKTHBALHMIO TMepH(EpHIIECKIX XEMOPEIENTOPOB BCISACTBHE aKTUBAIIMH aHAIPOOHOTO
MeTtaboi3Ma (HEIOCTaTOK KUCIOpO/ia) U HAKOIUICHHST KHCIIBIX MPOAYKTOB B IIOMYCHOM
TKaHH.

I'maBHBIM 0Opa3zoM, nepudeprudeckue XeMOpEeenTopsl MPUHAMAIOT YJacTHE B PETYIIs-
LMY JBIXaHUs: UMITYJIBCHI OT HUX ITOCTYINAIOT B JBIXaTeNbHBIN LIEHTP, B PE3yJIbTaTe Yero
YBENUYMBAETCS JIETOYHAsT BEHTHIIILIHS, U IIPOUCXOAUT HOPMaJIM3alUs COEpKaHUsI B KPO-
BU KHCJIOPOJA M YIJIEKUCTIOTO Ta3a.

Kpowme Toro, npu axTiBanmy nepudepruIecKux XeMOPeenTOpOB IPOUCXOIUT BO30Y K-
JIEHHE TIPECCOPHOI 30HBI COCYIOIBUTATENILHOTO IIEHTPA U YBEIIMIECHNE TOHYCa PE3UCTHB-
HBIX U €MKOCTHBIX COCYOB (yBEMYEHHE BIMSHUS CUMIATHYECKUX HEPBOB), YTO MPHBO-
JIMT K YBEITMYECHHIO apTepUaIbHOTO JAaBIICHUS.

Korma xeMopenenTops! CTHMYIHPYIOTCSL He 00HO8peMeHHO CO CTUMYIIIAEeH apTepu-
aNbHBIX 0apOPEENTOPOB (HAIIPUMeED, TOHIKEHHUE JABIICHHS B yTe A0PThI U COHHBIX apTe-
pHsIX), TO pasapakeHHe XeMOPELENITOPOB BBI3BIBACT CyXKEHHE MepH(EPHISCKUX COCY0B
1 POCT KPOBSIHOTO JaBieHus. Ecim ske aprepranbHble 6apopenenTopsl H XeMOPEeeITOPEI
CTUMYTHUPYIOTCS OJHOBPEMEHHO (HallpUMep, MOBBIIICHUE JABICHHUS B 20PTE M COHHBIX ap-
Tepusx npu HuskoM p O,), IpeobaiaeT BIUsAHKE ¢ 6apOPELENTOPOB , U JaBIECHHE YMEHb-
maercst (IIpuno:kenne 35).
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Mpunoxexne 38

IIpunoxenue 38. Yuacmue apmepuaavnoix 6apopeuenmopos
6 KOHmpo.1e apmepuaibHo20 0a6AeHUA NPU USMEHEeHUU
noaodceHus meaa

Nepexnog M CHMMEHAE CHIMBHE CHumaHng CHEaHHE
TOPHIGHTANLHOM —8= BEHCIHOND — KOHEMHOTD — YAAPHOM 06LGME — goTepMansHOrD
NOMEEHKA B BOIBPATA AMACTOMMYBCKOND W CORBEYHOND AABREHHA
DEOTHERNLHOS obnema aubpoca

YMEHGILEHHE HMNYNBCALWK OT
ApPTEpHANEHBIX GapopeYenoTopoE

\/

¢ Npoponrosateild

e atiy A

Flossnrsm g MarmmHocT
Tcnunmum:m: AOCCOICE Jok 'I'cuunmqum:
BAKAHMA HA OOy AnOauA RO BNMAHHRA W
cocyasl . lnap:mummmm:
BNHAHKA HA cepous

T‘HETGT‘H H CHALI

Rasmon e CEPOeYHBIX CONPALLBHHA
1 (nopsanusaumn) /
ApTepHanLHorg

OABNEHMA

YyacTre apTepraibHbIX 0apopellenToOPOB B KOHTPOJIE APTEPUATHLHOTO JABJICHHUS NP U3-
MEeHEHUH MoJI0KeHus Tena. CriocoOHOCTb 6apopeLenTOPOB NMOAIEPXKUBATH OTHOCH-
TEJIbHO MOCTOSTHHOE apTepUalbHOE NaBJieHUE B BEPXHEH YacTH TyJI0BUIIA OCOOEHHO
BaXKHO, KOTJIa YeJIOBEK BCTAET Cpasy IMOCJe UTUTEIbHOTO HaXOXIeHUsI B TOPU30H-
TaJIbHOM TosokeHU. Cpasy Iociie BcTaBaHUS apTepuajibHOe NaBleHUE, TIPEXe
BCEro, B COCyIax rojIOBBl M BepXHEI YacTH TYJIOBUIA CHUXKAETCS, YTO MOTJIO OBI
TIPUBECTH K ITOTePe CO3HAHUS (OpTOCTaTMUEKUi Kojutaric). OqHaKO CHIDKEHHE aB-
JIeHUs1 B 00J1acTU 6apopeLieNTOPOB BhI3bIBAET HEMEMJICHHYIO pehIEeKTOPHYIO peak-
LIMI0, HAMpaBJIEHHYIO Ha MOBbIIIeHNE apTepuaibHoro nasiaeHus (Ilpunoxenune 35).
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Mpunoxexme 39

ITpunoxenue 39. Komnencamopnoie mexanuzmot,
GKAIOMAIOWUECS NPU CHUNCEHUU CUCIEMHO020 GPMePUaIbHO20
0asaeHUs U 2UN06o1eMUU

Dcrpan cepaesHan FopMoHanLHbE Dedumr
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Mpunoxexne 39

KoMmneHcaTopHbIe MeXaHU3MbI, BKJIIOYAIOMIMECS NMPH CHHKEHUU CHCTEMHOIo ap-
TepHAJILHOTO JaBJIeHHsI U THNOBOJeMUH. OCTpOe CHIDKEHHE CHCTEMHOTO apTepHaib-
HOTO JIaBJICHUSI, COIIPOBOXKAIOIIeecs 00mmell HeTOCTaTOYHOCTBI0 KPOBOOOPAICHUS 1
HECIIOCOOHOCTBIO MOJJIEP)KUBATh KPOBOTOK B JKU3HEHHO Ba)XKHBIX OpraHax, MOIYYHIIO
Ha3BaHUE UUPKYAAMOPHO20 uioka. OOIMM NPU3HAKOM III0Ka, HE3aBUCHMO OT NPUYUH
€T0 BBI3BABIINX, SBISCTCS HEOOCHAMOUHOCHL CEPOEUN020 8b1OPOCA.

T'unosonemuyeckuii WOk XapaKTePU3yeTCsl YMEHBIIEHHEM LEHTPAIbHOTO BEHO3HOTO
nasienus (LIB/1) u BeHO3HOTO BO3Bpara, 4TO MPUBOAUT K YMEHBIICHHIO YIAPHOTO 00be-
Ma (3akoH @Ppanka-Crapnunra). [I[pHarHON TaKOTO MIOKA MOXET OBITH KPOBOTIOTEPS (Te-
MOpPParn4ecKuii MoK) MK APyTUE TI00bIe COCTOSHUSA, CBI3aHHBIE C MOTEPEl KUIKOCTH
yepe3 JKKT (cunbHast pBOTa, Anapes), MOYKH (caXxapHbBIH W HecaxapHBIA THabeT, BBICO-
KHE JI03bI JUYypPETHUECKHUX NPENapaToB) WM KOXKY (OXKOTH, OOMIBHOE MOTOOTACICHUE
0e3 ynotpeOiieHus )KUAKOCTH).

Kapouozennwviii wiok — BO3ZHHKaeT KaK CIEACTBHE OCTPOH CepAedHOil HemocTaTrod-
HOCTH BCJICICTBHE MH(APKTAa MHOKapAa, OCTPO AEKOMIECHCANH ITOPOKOB CEep/Na HIIN
OCTpPOTO HapylIeHHs HAMONHEHUsI cepAlla, HallpuMep, IpH TaMIoHae nepukapaa. [Ipu
KapanoreHHoM moke 1[B/] BbImie, yeM npy TUIIOBOJIEMIYECKOM IIIOKE.

[ITox MOXET HMETh cOpMOHANLHYIO NPUpOOy, HAIPAMED, KaK CIEACTBHUE OCTPOH Haj-
MOYEYHUKOBOM HEOCTaTOYHOCTH, THa0ETUIECKOH KOMBI MM IIEPEA03UPOBKH HHCYIHHA
(TUIOTTNKEMUYECKHH LIOK).

Cocyoucmulil (6a302eHHbIIl) WOK — BOSHUKAET KaK CIEACTBHE OOMIMPHOI mepudepu-
4eCKOH Ba3o1uIaTalliy, IPUBOASILEH B CBOIO 0UYepe/lb K MTaJICHUIO BEHO3HOTO BO3Bpara.
OH MOXeT Pa3BUTHCS NPH CENTHYECKOM 3apakeHUH [ paM-TI0JIOKUTEILHEIMU OaKTepH-
SIMU (cenmuyeckutl woK) WIH TIPA Pa3BUTHH aJUIEPrUIecKor peakunn (araguiakmuye-
CKUtl WoK), BO BpeMsl KOTOPOH BBICBOOOXKAAIOTCS Ba30aKTUBHBIE BEIIECTBA (HAIpHMeED,
THCTaMUH).

Cumnmombl wioka. LIUpKyISTOPHBII MIOK XapaKTepU3yeTCs! CHIKEHHEM apTepualtb-
Horo naBieHus (crnalwiif mynsc), yBenuueHHeM YCC, OneaHOCTBIO KOKU M XOJOAHBIM
1oToM (!CHMIITOM OTCYTCTBYET IPH Ba30I€HHOM BapHaHTE IIOKA), YMEHBIICHHEM JIUY-
pe3a (ONMHUTypHsi) U CHIIBHOM KaXIOM.

IIloxo6buit uHOEKc — OTHOLICHNE YaCTOThI CEPACUHBIX COKpAlEHUH/mynbca (yI/MUH)
K BEJIMYMHE CHCTOJIMYECKOTO apTePUAILHOTO JAaBIEHHS (MM PT. CT.) — MOXET CIIy>KHTh B
KauecTBe rpy0oii OlleHKH nmoTepH kuakoctu. Munexe menee 0,5 yka3plBaeT Ha MOTEPIO
10 10% >xuakocTH; NpU 3HAYSHUH MIO0KoBoro uHAekca ot 0,5 no 1,0 moreps KUIKOCTH
cocrasisieT 20-30%, 4yTo rpo3UT pa3BUTHEM II0Ka; 3HaueHue uuaexca or 1,0 1o 1,5 cBu-
nerenscTByeT o motepe 30-50% KpoBU M HagaBIIEMCS IIOKE.

Peaxiuu, peacTaBiIeHHbIC HA JaHHOW CXeMe, OTPaXkaroT KOMITIEHCATOPHBIC MEXaHH3-
MBI, KOTOpBI€ BKIIFOYAIOTCS U1l IIPEIOTBPAICHUS PA3BUTHS IIPOTPECCUBHOH (ha3bl IIOKa.
Kpamxocpounvie MexaHU3MBI HANIPaBIICHBI HA NOGblUlEHUE APMEPUATLHO20 0ABNEHUs,
00120CpOUHbIE — CIYKAT IS 60CCMAHOBNEHUS 00bEMA HCUOKOCHIU.

Peaxyuu, nanpaenennvie Ha noeewieHue apmepuaIbHO20 0aéneHus (Ha cxeme
cnesa). TlaneHne apTepuaabHOTO JABIEHHS MIPUBOAUT K PE(IEKTOPHOMY YBEIHUCHHUIO
TOHyCa CHMIIaTHYECKOr0 OTJIeNla BEreTaTUBHOW HEpBHOM cUCTeMbl. ApTepuaibHas Ba-
30KOHCTPHKIHS BCIEACTBHE aKTUBAIMH CHMIIATO-apEeHaIoOBOH cucTeMsl (1) mpuBoanuT
K IepepacipeneieHUI0 CepACYHOr0 BEIOpoca OT KOXH (OTcioma OJIeJHOCTH), OPTaHOB
XKHMBOTA U NOYEK (OTCIOZla OJIUTYpHs) K )KU3HEHHO Ba)KHBIM OpraHaM — MHOKapay U Io-
JIOBHOMY MO3Ty. DTa peakuus MojTydiiia Ha3BaHHE LEHTPAIN3alnui KPOBOOOpAIIECHHSI.
CuMmariyecKoe CyKeHHe BEeH (ITO yBEJIIMUMBACT BEHO3HBIN BO3BpAT M HAINIOIHEHHUE XKe-
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JIYIOYKOB), TAXHUKAPANS U MOIOKHUTEIbHBII HHOTPOIHEIH 3 (eKT (2) yBeIMINBaIOT cep-
JIEIHBII BEIOPOC, HO B OTPAaHUYCHHBIX IIPEAeNax.

Peaxyuu, nanpasnenuu na eoccmanosnenue odvema jncudkocmu (Ha cxeme cnpa-
6a). Korna mok HensOexeH, NaJieHie apTepruabHOTO JIaBIeHUs U nepuepryeckas Ba-
30KOHCTPHKIUS IPUBOAAT K CHIDKEHHIO THIPOCTAaTHIECKOTO (PHIIBTPAI[MOHHOTO JIaBie-
HUS B KalIMJIISPAX, YTO CIIOCOOCTBYET 0OPAaTHOMY MOCTYIUIEHUIO KUAKOCTH U3 TKaHEH B
KPOBEHOCHOE PyCJIo. B OTBET Ha yMEHBIIIEHUE PACTSIKEHNSI CTEHKH IPECEepInii ceKpe-
ST TIPEJICEPAHOTO HATPUHYPTHUECKOTO MENTHIA CHIDKAETCS ¥, HAPOTUB, BO3PACTAET
cekpenus BazonpeccuHa (1m¢pa 3 Ha cxeme, [Ipunoxkenne 36). BasonpeccuH B BbI-
COKHX KOHIIEHTPAIUSAX CHOCOOCTBYET Ba30KOHCTpUKIMH (V -perentopsr) U peabcopo-
LMK BOBI B ITouKax (V,-penentops). CHHKEHHUE JTaBIEHHUS B TIOYEYHBIX COCYIaX CTHMY-
JHUPYeT BBIOPOC PEHUHA M aKTHBALUIO PEHUH-AaHTUOTEH3HH-aIbJ0CTEPOHOBON CHCTEMBI
(undpa 4 Ha cxeme, IIpnaoxkenne 31). Eciam 3TuX Mep mocTarodHO AJIsl MPEROTBpA-
IIEeHNs HAJBUTAIOIIETOCS [I0Ka, BIIOCIEACTBHN IPONCXOAUT BOCIOIHEHUE MOTEPSIHHBIX
SPUTPOLUTOB 3a CUET AKTUBAIL[MU CEKPELIUH SPUTPONOITUHOB M OEIIKOB IJI1a3Mbl KPOBU.
Ecnm 3TuX KOMIIEHCATOPHBIX MEXaHW3MOB OKa3bIBAETCS HEZOCTATOYHO, M MAIlMEeHT He
MOTy4JaeT COOTBETCTBYIOUIETO JIEUEHHMs, IIIOK Mporpeccupyer. IIpu UINTeNsHOH TuIo-
TEH3UH (CUCTONINYECKOE JaBieHne MeHblIe 90 MM PT. CT., IMACTONNYECKOE — MeHbILIe 60
MM PT. CT.) MOJKET Pa3BHTHCS THIIOKCHSI OPTaHOB U, KaK CJIC/ICTBYE, TOJNOPraHHast HeJl0-
CTaTOYHOCTH, TOT/A IIOK CTAHOBHUTCSI HEOOPATHIMBIM M MOXET IPHBECTU K JIETAIEHOMY
HCXOY.
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IIpunoxenue 40. Pacnpeoeaenue cepdeunozo éviopoca 6 noxoe u
npu msicenoli pusuveckoll Hazpysxe

CepaevHLiA BLBpoC
i =25 niMHH
Trwenan e 0 o . ® (Trwenan
hManeCKan 100°% 3-5% 4-5% 2-4% 051% 4% B0-05% chHTMECKAR
HArpYaxa ] HArpyIKa
Cocroanme
LT

15%
L

5-20%
L

4.5% 1
L ]

Pacnipenenenne cepaeyHoro BbI0poca B IOKoe U NPH TsixkeJ10 Gpu3nyecKkoii Harpys-
Ke. B noxoe BenmM4MHa cepiedHOro BEIOPOCA COCTABIISAET OKOMIO 5 JI/MUH (HUXKHAS 4acTh
pHCYHKa), BO BpeMs (H3HIECKOH Harpy3KH STOT IOKa3aTelb BO3pacTaeT Ao 25 j/MuH
(BepXHsS YacTh PUCYHKA).

B nokoe rosoBHoii Mo3r nony4aer okoio 15% Bcero cepaedHoro BeIopoca (T.e. OKo-
10 750 mn/MuH), B TO BpeMsl Kak IpH (U3NUeCKOH Harpy3ke Ha MO3TOBOH KPOBOTOK
HMPUXOAUTCS TOIbKO 3-4% cepaeunoro BeiOpoca. IIpn 3ToM ¢ ydeToMm pocTa cepaedHo-
ro BBIOpOCA KPOBOTOK B FOJIOBHOM Mo3re Hpaktuyecku He Mensiercst (0,03 x 25m/muH =
750 mMi/MuR).

KpoBOTOK B CKETIETHBIX MBIIIIIAX YBENUIHUBaeTCs Oonee ueM B 20 pas, MOCKOIBKY cep-
JIedHbIH BBIOPOC IpUpacTaeT ¢ 5 10 25 JI/MUH, M IPH 3TOM TaKXKe YBEIMYUBACTCS OIS
KpPOBOTOKa, ITOTPEOIIIEMOT0 CKEJIETHBIMU MbIamu, ¢ 15% mo 80%. O6parute BHUMA-
HHE, 9TO KPOBOTOK B KOXKE BO BpeMsI (DM3HIECKOIl HArpy3KH HMUYTOXKHO MaJl, TOITOMY OH
He OTMe4eH HUKaKuMU nudpamu. Pacripenenenne KpoBOTOKa MEXIY IPyTHMH OpraHaMu
YKa3aHO IIPUMEPHO.
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IIpunoxenue 41. Cepoeunbtii 6b10poc u opzannblii KpOBOMOK
Y 4en06eKa 6 nokoe u npu pusu4eckoil Hazpysxe paziu4Hol
UHMEHCUBHOCIU

- Jlerkast Ha- | Cpennsis | Makcumaib-
TToxoit
rpy3Ka Harpy3ka | Has Harpyska
Iornomenue O,, MJI MUH ' M 2 140 400 1200 2000
KpoBoTtok, Mi1/MUH
CKeJleTHBIE MBIIIILIBI 1200 4500 12500 22000
Cepnue 250 350 750 1000
T'onoBHOI MO3T 750 750 750 750
UpeBHast 1400 1100 600 300
[Toueunas 1100 900 600 250
Koxa 500 1500 1900 600
[Ipoune oprans 600 400 400 100
CepaeuHblii BBIOpoC 5800 9500 17500 25000

IMpu dusraeckoit Harpy3Kke cepedHbI BEIOPOC YBEINIHBACTCS BCIEACTBHE ITOBBIIIIE-
HHS 4aCTOTBI CEPAEUHBIX COKpPAIIEHHI 1 yIapHOTO 00beMa, IPUUEM U3MEHEHHS STHX Be-
JIMYUH Cyry00 UHANBHUAYAIbHEL Y 30POBBIX MOJIOABIX JIFOZIEH (32 HCKIIIOYEHHEM BBICOKO-
TPEHNPOBAHHEIX CIIOPTCMEHOB) CEpIEUHBIH BHIOpPOC peaKo mpeBbimaeT 251m/mMuH. YacTh
0OIIIEr0 CepIETHOrO BEIOPOCa, MPUXOJISIIAsCS Ha JIOMIO CKENIETHBIX MBIIIII], HETTPOMOPIHNO-
HaJIbHO YBEJIMYHMBAETCS 33 CUET OONBIIMHCTBA IPYTUX OPraHOB. YBEIMUYEHHE KPOBOTOKA B
paboTaromuX MBIIIIAX TPOUCXOAUT ITAaBHBIM 00Pa30M 3a CUET MECTHBIX METa0OIMIEeCKIX
MPOIIECCOB, CIEAYIONIMX 3a OMEPEKAIOLINM PacHIUpeHHeM cocynoB. KopoHapHbIi KpoBo-
TOK BO3PacTaeT B COOTBETCTBHY ¢ pabOTOi cepalia, KpoBOOOpaIEHUE XKe FOJI0OBHOIO MO3Ta
ocTaeTcs IOCTOSTHHBIM TIPHU TI000H Harpyske.

B pesynbrare cy:keHHs eMKOCTHBIX COCYJIOB KOXH, a TaKyKe BBIOPOCA KPOBH U3 UPEB-
HBIX U [OYEYHBIX COCYJOB K CEpALly NOCTyNaeT 3HAYUTEIbHOE JOIOMHUTEIBHOE KOJIUe-
cTBO KpoBH. [Ipy [umHTenbHOH paboTe TOHYC €MKOCTHBIX COCYNOB KOXKH OCTAETCS BBICO-
KUM, XOTSI KOXKHBII KPOBOTOK YBEIMYHBAETCA. DTO O3HAYAET, UYTO PE3UCTUBHBIE COCYIBI
KOXKM Ha 3TOM CTaanM pearupyroT B COOTBETCTBHU C HOTPEOHOCTSIMH TEPMOPETYIISIIHH,
TOrza KaK EMKOCTHBIE COCY/bI IIPOJOIDKAIOT YIacTBOBATh B PETYISIMN CHCTEMHOTO KpO-
BOTOKa. BeHO3HOMY OTTOKY OT pabOTAIOIIMX MBIIII] CIIOCOOCTBYET UX COKPAIIECHUE - «MBI-
IIeYHbIi Hacocy. OOV BEHO3HBII BO3BpAT YBENNUMBAETCS TAKKE B pe3ylbTaTe Bo3pac-
TaHWUS TPUCACHIBAIONIE-HATHETAIONIETO HACOCHOTO 3((eKTa AbIXaTeNbHBIX JBHKCHUH.

Xorts nepudeprueckoe CONPOTHBICHUE MPU (HU3UUECKOM HArpy3Ke MagaeT, CepaeHbIH
BBIOPOC BO3PACTAET B IOCTATOYHOI CTENIEHH, YTOOBI Cpe/lHee apTepruaIbHOE JaBIeHUE IIPU
YBENMUYECHHN Harpy3Kd MOBBIIIANOCH. [T0CKONBKY CHCTONMYECKOE JABICHUE MOBBIIIACTCS
6oJIbllIe, YeM ANACTOIMYECKOE, ITyJILCOBOE JIABJICHUE OTYETIIMBO BO3PACTAET.

IMocne nmpexpareHust paboTh! apTepruaabHOE aBICHUE JOBOJIBHO OBICTPO CHUXKAETCS.
OT0 CBsI3aHO, BO-TIEPBBIX, C TEM, YTO PACIIMPEHHBIE COCYIIBI JIUIIH TOCTEIEHHO CY>KIBa-
I0TCS1 [IO0 MEPE TOTO, KaK yNaJIsIIOTCsl METAOOJIUTHI U MOKPBIBAETCS KUCTIOPOIHBIN JIONT; BO-
BTOPBIX, NPEKPAIaeTcss HACOCHOE IEHCTBHE MBIIII U JBIXAaTEIBHBIX JBIKCHUMH, CIIOCO0-
CTBYIOIIIEE YCKOPEHHIO BEHO3HOTO BO3BpaTa. CepiedHsli BEIOPOC, YacToTa COKpaIeHHit
cepana, TOTpebIeHue KUCIOPOa U apTepUOBEHO3Has pasHula no O, BO3BpaIlarTCa K
HCXOHOMY YPOBHIO T€M MeJJICHHEe, YeM HHTEHCUBHEE OblIa Harpy3Ka.
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VY TpeHHpPOBAHHBIX JIUII IO CPABHEHUIO C HETPEHHPOBAHHBIMH 4acTOTa COKPAICHUH
cepama B mokoe Hike (oxoio 40/MuH), a ynapHbIil 00beM BbIme. TakuM 00pa3oM, OIMH
1 TOT K€ CepJIUHBIil BBIOPOC y TPEHUPOBAHHBIX JIMIL IOCTUIACTCS TIPH Oojiee HU3KOI da-
CTOTE coKpaleHui cepana. O6beM KpOBH, MAKCHUMANBHBIN CepIedHbIH BEIOPOC U CIIOCO0-
HOCTb K SKCTPAKIMH 1 MOIIOLICHHUIO KUCIOPO/a Y HUX HECKOJIBKO YBEIMYCHBI.

IIpunoxenue 42. Kposomok ¢ ckeaemubix MoLuuax 6 noxoe
u npu puszuueckoli Hazpyske

O0bemMHast CKOPOCTh

Mexanusm
KPOBOTOKA, MJI/MHH

Cocrosnne

Bricokas akTUBHOCTH Ba30MOTOPHBIX CHUMIIATH-
YECKHUX LICHTPOB, BBIJCICHUE U3 OKOHYaHUU Ba-
IToxoit 1000 30MOTOPHBIX HEPBOB MEIMATOPa HOPaApEHaNIH-
Ha YU aKTHBalUs 0-aJpPEHOPELENTOPOB IIAAKUX
MBIHIL COCYJIOB BBI3bIBACT BA30KOHCTPUKLIUIO.

ApTEpHONbl CKEJNETHBIX MBIIII] PACIIUPSIOTCS
Onaromapsi aKTUBALMM XOJIMHEPTHYECKUX CHM-

B Hagane
. natudeckux BOJMIOKOH (cM. IIpumiaoxenue 13),
(busnueckoit TloBbImaetcst N
a TaKkKe B pe3ysbTare ACHCTBHS TOPMOHA ajpe-
Harpy3Ku
HaJlMHA Ha [B-aIpeHOPEeHenTOPhl IIIaJKUX MBILII]
COCY/IOB.
Hwuskas akTuBaiusi o-aJIpeHOPEIECHTOPOB, IIO-
BBIIIICHUE AKTUBHOCTH XOJHHEPTHUYCCKHX CHM-
MAaTHYECKUX BOJIOKOH, HAKOIJICHHE MECTHBIX
Toxenaz COCYIOPACIIUPSIOUX (HAaKTOPOB B PabOTAIOIIHX
dusnueckas 20 000 YAOPACIIHp POB B P
MBINIIAX (MeTaboMMIecKast Ba3OMUIATAIHS: CHU-
Harpyska

xenue p,O,, nonmwkenne pH 3a cuer obpasosa-
uust CO, ¥ MOJIOYHOM KHCIIOThI, HAKOIUIEHHUE HO-
HoB K*, cexpeuus ajeHo3uHa).
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ITpunoxenue 43. Hzmenenue 2emodunamuueckux nokazameaeil
npu ¢ghusuneckoil Hazpy3xe

N3mene-
ITokasaren IoscHenns
HHe
CepneuHslit VYBenuuu- |YBenuueHue yaapHoro o0beMa 1 4acTOThl CEpAEYHbIX CO-
BEIOpOC BaeTCsl  |KpameHmit
S Aa— VYBenuueHne BIVSIHUS CHMIIATHYECKHX HEPBOB M yMEHb-
qycc pacres  |MCHHME BIMSHHS OTy>KIaroIIEro HepBa Ha CHHOATPHAllb-
HBII y3e1
VYBenuueHne COKPaTHMOCTH MHOKapZa JKeIyJOYKOB 3a
N CYeT NOBBIUICHUS! aKTMBHOCTH CHMIIATOAJPEHAJIOBON CH-
VnapHslii 00beM B::;TCI?H_ CTEMbI; TAK)KE YBEIUYEHUE KOHEYHOIO JHACTOIMYECKOIO
o0beMa CIocOOCTBYET YBETHUICHHUIO YIapHOTO 00BheMa (3a-
koH Ppanka-CrapnuHra)
Obee
nepudepude- (YmeHs- |Pacmmpenue apTepHol CKeIETHBIX MBI M MHOKapAa ITe-
CKOE€ CONPOTUB- |maeTcs |[peKpbiBaeT 3G dEeKT CyKeHHs apTepuoll B IPYrUX OpraHax
JIEHUE COCYIOB
Cpennee MoBbima- CepaeuHslii BEIOPOC yBETHIUBACTCS B OOJNBIICH CTETICHH,
aprepuanbioe | oo 4eM CHIKaeTcst ollee nepuh)epuueckoe COnpoTHBICHUE
JIaBJICHHE COCYJIOB
[TymscoBoe INoBsIma- |YBennuuBaeTcs ygapHBIH 00bEM M CKOPOCTh HM3THAHHMS
JIaBJIeHNE eTcs KPOBH U3 KETyHT0IKOB
HecmoTpst Ha TO, 4TO BpeMsl HAllOJHEHUS >KEIY/IOYKOB
Koneunsrit Vaenman. |YMEHPIacTes, npeobnafaeT BIUSHAE (HAaKTOPOB, CIIOCO0-
JHacTOINYe- CTBYIOIIMX YBEIUYEHUIO BEHO3HOTO BO3Bpara (CyXeHHE
CKHii 00beM pacted nepudepuueckux BeH, padoTa CKEeJNEeTHOH MBIIEYHON
TIOMITBI, YBETTHIEHHE YaCTOTHI AbIXaHHS)
KpoBotok B
MUOKapJe U VBennun- | AKTHBHAs THIIEpeMus Giarofaps A€HCTBHIO MECTHBIX Me-
CKEJIETHBIX BaeTcsi  [rabonmueckux (akTopoB
MBIIIIAX
VBenuueHne TEIIONPOAYKIUH B PabOTAIONIMX MBIIIIAX
Kposotok B VYBenuuu- |BBI3BIBACT pedIeKTOpHOE (Yepe3 FHIOTaIaMyC) CHIDKCHHE
KOXe BAE€TCSl  [COCYIOCYKMBAIOIINX BIMSHUN CHMIATHIECKUX HEPBOB HA
apTepHOBEHO3HBIE LITYHTHI X apTEPHUOJIbI KOXKU
5}?;;;;?;(;? Ymenp-  |Cyxenue cocynoB JKKT, meueHn 1 mo4eKk BCICICTBUE yBE-
MIAeTCsl  [IMYEHHs AKTUBHOCTH CUMITAaTUYECKHX HEPBOB
opraHax
He n3me-
HseTos)/ VBennueHne akTUBHOCTH CHMIIATHIECKUX HEPBOB HE OKa-
K _ [3vIBaeT BMAHKMA Ha APTEPHOIBI TONOBHOTO MO3ra, HAIpPO-
POBOTOK B HE3Hauu .
ONOBHOM MO3Ie |Tenpro | TAE> MECTHBIC MEXaHH3MbI 00ecne4nBaoT MOCTOSHHBIH
—— KPOBOTOK B TOJIOBHOM MO3T€, HECMOTpPS Ha IOBBIIMICHHUE
macres  |APTEPHATBHOTO NaBleHHS
BeHno3nblit VBennun- |CyxeHue nepudepuueckux BeH, paboTa CKEJICTHOH MbI-
BO3BpAT BAETCSl  |MIeYHOI NOMITBI, yBETMYCHNE JaCTOTHI JbIXaHUS
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IIpunoxenue 44. Homozpamma 045 onpedeaenus niowaou
noeepxnHocmu meaa
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Homorpamma /i1 onpejieieHusl IUIOLIAH TOBEPXHOCTH Tesa. 3HAYCHHE IUIOIA 1
MOBEPXHOCTH Teia (M?) HaXOAAT B TOYKE MMEPEeCceUeHHs NPSIMOii, COSAUHSIONICH MoKa3a-
Tenu pocrta (Ha mkaie ) u Beca (Ha mxane II1), co mxanoti II. (C. D. West., Electrolyte
Imbalance and Parenteral Fluid Therapy. Procedures in use at Children’s Hospital
Medical Center, Cincinnati, OH.)
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Ilpunoxenue 45. Onpedeaenue 004x4cHOI eAUMUHBL OCHOBHO20
oomena

Tox ocnoeénvim 00Menom TIOHUMAIOT MUHHMAIBHBIH YPOBEHb JHEPro3aTpar,
HEOOXOMMBIH /7Sl IOAJICPKAHUS KU3HEACSITEIBHOCTA OpPraHu3Ma B YCIOBHSIX OT-
HOCHTEIBHOTO MOJHOTO (DU3MYECKOTO, SMOLMOHAIBHOTO U MCHXHYECKOTO MOKOSL.
Jlnst B3pOCIIOro 4enoBeKa CpefHee 3HaUCHUE BETMYMHBI OCHOBHOTO 0OMEHa PaBHO
1 kxan/kr/a (4,19 x/Ix). HopmanbHbIe (IOMKHBIE) BETHYNHBI OCHOBHOTO OOMEHa ¢
y4YeTOM I0JIa, BO3PACTA YEJIOBEKa, €r0 POCTa M MAaCChl T€Ia MOXKHO PacCUUTaTh C 110-
MOUIBIO CIEAYIOIINX YPaBHEHHH.

YpaBHeHHs1 VISl pacyeTa BeJIMYUHbI OCHOBHOIO 00MeHa (KKaJ1/cyT)

Ilon | Bospacrt, rona YpaBHeHus

M 1048 16,6:m + 77-H + 572

K ] 7,4-m +482-H + 217

M 154 m-27-H+71
18-30 5,4m-27 717

X 13,3'm +334-H + 35

M 11,3m+ 16-H + 901
30-60 -

K 8,7-m - 25-H + 865

M 8,8'm+ 1128-H- 1071
>60

X 9,2'm + 637-H - 302

m — macca mena (x2), H— pocm (m)

BennunHy 0cHOBHOTO 0OMeHa MO>KHO OTPEIETUTh Ha OCHOBE IIPOU3BE/ICHHUS Be-

JIMYMHBI TIOBEPXHOCTH Tela (CM. HOMOTpaMMy ISl OTIpeJIeJIeHHS TUIOIAAN OBEPX-

HoctHu Tena, [Ipuiioikenue 44) U BEITUUHMHBI SHEPrOpacxo/ia, MPUXOISIyocs Ha |
M? OBEPXHOCTH Teja 3a 24 yaca.

DHepreTuveckue 3aTparsl (Kkaji) Ha 1 M 2 moBepxHoOCTH TeJia 3a 24 yaca

(o [Tro Boiicy)

Bospacr, rogbl MYKYHHBI JKEHIHHBI
16-18 1032 960
18-20 984 942
20-30 948 888
30-40 948 876
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