KpoBooOpaiieHue

Cucrema KpoBOOOpallCHUS
COCTOMT U3 cepAla u
COCYJIOB.



Samaau CCC

e JlocTaBka K padoTaminmum
opraHamM KucJaopoiaa,
UTATEIbHbIX BElIECTB.

e ViajleHue MeTa00/IUTOB.



Ddusuoiorug
cepalia




DJIEMEHTBI cepala

* Cepane 4yenoBeKa
YeTBIPEXKAMEPHOC: IBA
IPEACEPAMs U JIBA JKECIIYT0UKa.

* B meperopoake Mexmy
[IPEACEPAUAMU U KEITyIOUKaAMU
€CTh OTBEPCTUA,
3aKPBIBAIOIINECS KIallTaHAMH.



*B 11paBOX OJIOBHUHE
cepana
TPEXCTBOPYATHIN;

*B JIECBOU —
NBYXCTBOPYATHIN
KJIaIlIaHBI.



Kpyru
KpoBOODOpalLleHUS

*bonbLuon Kpyr.
*Ha4nHaeTcsa U3 neBoro
Xenygodyka aopTou.
*3aKaH4YMBaETCS B NpaBOM
npegcepann BepxHeN
N HWXKHEWN NOSbIMU
BEHaMMW.
*Manbin Kpyr.
*HauynHaeTca 13 npaBoro
Xenyooyka nero4yHowu
apTepuen.
*3aKaH4YMBaETCS B NIEBOM
npeacepann YeTblpbMs
N1ero4yHbIMYU BEHAMMW.

Rprepuu
e MaNoro
P, xpyra
el X KpoBo-

Aprepuu



* Mexny )enymoukaMu 1
COCYAaMH, BBIXOIAIIIMMHU U3
HUX, UIMECIOTCS ITOJIYJTYHHBIC
KJIaIlaHBI.

* Mexny JIEBBIM KEITYITOYKOM
1 a0PTOU — A0PTAJIbHBIM,

* MEXK/TY IIPABBIM KEIYIOYKOM
M JIECOYHBIM CTBOJIOM —
JIETOYHBIN WA
IIYJIbMOHAJIBHBIN KJIAIlaHBbI.



PoJasb cepama

1) Hacoc. llepuoanueckue
COKpAallleHHUA Cepaia

e 00ECIIeUMBAIOT
PUTMHYECKOE HATHETAHHUE
KPOBHU B COCY/bI.



2) I eHepaTop naBJICHUA.

| [pu cokparmiennn cepama
B COCYJIbl BBIOPACHIBACTCS
KpPOBb, YTO IPUBOIUT K
MMOBBINICHUIO A/l.



*3) Cepate o0ecneunBacT
BO3BpAaT KPOBH, T. €.
001a7a€T NPHUCACHIBAIOIIM
TEVICTBUECM.



DdusunosornyecKue CBOMCTBA
€YHOM MBIIIILI

.| Bo36yaumMocThb

: [I‘IpoaouMMOCTb

J

J

§ ' COKpaTUMOCTb |
[ ABTOMAaTUA ]




XapaKTEePUCTUKA COKPATUTEIIHLHOU

|

NESATEIILHOCTH CEPLIA.

CokpalleHunst MPoncxXogaT rno J

TUMNY OONHOYHbIX COKPAaLLEHUA.

4 )
CyMmMaumm cokpalleHUn
| HuKOrda He mpoucxoaut.
4 R
Linkn paboTbl cepaLa COCTOUT
N3 CUCTOSbI U ANACTOnMb
\_ Y




*CHCTOJIa — COKpAIICHUE
Jlnacroia pacnaOicHUE



[{uki paOOTEI cepana

[Ton UCC 75 B Ml/IHyTy COCTaBIAET:

CI/ICTOJ'Ia 0,1c }

L MNpencepani - K (El ﬁ
0.8c mactona - O,
[ CMCTona - 0,33 }
[H(enyn,oqkos- 08 C

C ﬁ\[ [nacTona - }

0.47c
[ Obuwasa naysa - 0,37c }




[ padpmnyeckoe n3obpaxeHne cepaedHoro Lukna

0,7c
0,1c \

[Mpepncepans
Kenynoouku

0,33 0,47

Cuctona

Obuwas naysa— 0,37 c

[lnactona




ABTOMATHI CEPALA.

* JTO CITOCOOHOCTH K
CaMOCTOSITCIILHOMY
BO30Y:KJICHUIO 0€3 BHCIITHUX
BIIUSIHU.

* B HOpME BOIMTEIEM pHUUTMA B
CEPILIE SABISIETCS CUHYCHBIN
y3€l.



* HaxoauTcCs B yCThE BEPXHEH
[10JIOU BEHEL.

* Bo30y>KgaeTcst ¢ 4aCcTOTOU
60 — 80 pa3 B MUHYTY.

e JTO HOpPMAaJIbHAs 4acTOTAa
COKpaIllCHUM cepaLa



IIpoBojsmas cucrema cepiara

O0ecrneunBaeT
pacOpoCTpaHCHHUE
BO30Y:KJICHUS OT CUHYCHOTIO
y3J1a K pa3JIdn4YHbIM OTeIaM

cepaua.



CUHYCHBIN y3€eIl

JleBasg HOKKa

Hoxxa myuxa_ | - Trydyka luca

I uca

IIpaBas HOXKa
nyuyka l'uca

[IpencepaHo-KelyI0uKOBU  y3€E



OneHka reMoAMHAMUYECKOU
(pyHKIHU cepana.

] .1lo BeInuuHe
CHUCTOJIMYECKOTO BEIOpOCa
KPOBH.

*TO KOJIMYECTBO KPOBH,
BbIOPAChIBAEMOE JIE€BBIM MU
IPaBBIM JKEJIYJIOYKOM B
COCY/IbI 32 OJHY CHCTOINY.



*2) I1o KoIMYECTBY
[IEPEKAYNBACMOU KPOBH B
MUHYTY.

* MOK =CB « HCC =

*(60 — 85mu1) ¢ ( 60 — 80) =

45— 5.



2) Ilo TOHaM cepana.

*JTO 3BYKOBEIC SIBJICHUS,
BO3HUKAIOIIUE IIPU
paboTe cepala.



ToHs! cepia n ux
TUArHOCTUYECKOE 3HAYECHUE



[1lpoekuma cepgua Ha nepegHIoro

INOJIOKCHHUHA

CTOA

NOBEPXHOCTb TEJla

OcHoBaHue cepaua — Ha YpOBHE
2-0ro Mexpebepbs

Ilpu Harpyske -

BepxyLwika cepgua
HaxoguTcAa Ha ypOBHE
5-0ro mexpebepbs

crieBa



 [Ipu ayckynpranuu cepjaia
BBICJIYIIIMBAKOT 2 TOHA.

* | — ryxou, NpoOTsSKHBIW, HU3KHH, 34
HUM CJIEAYET KOPOTKas maysa.

* [l — BBICOKMM, KOPOTKHM, 3aTEM
IJIMHHA May3a.

e KiimHnueckoe 3HAUECHUE.

e [0 TOHAM OIIEHUBAIOT COCTOSHHUE
KJIAIIaHOB CEPJIIA.



IlpoucxoKaeHue TOHOB CepaIa, ux
AYCKYJIbTAIlU5.

* [lepBbIN TOH CHUCTOJIMYECKUM.

* Bo3Hukaer B (hazy H30METPHUUECKOIO
COKpallleHHA.
e CII0KHBIN 110 cBOeH mpupozae. Co3maercs:

* ]) KoIeOaHUSIMU CTBOPOK aTPUOBCHTPUKYJISIPHBIX
KJIAIITaHOB BO BPEMS N30METPHUYECKOTO
COKpAIlICHUS;



* 2) IpOKaHUEM CYXOKUJIbHBIX HUTEH,
KPEISIIHUX KIallaHbl K COCOYKOBBIM
MBIIIILIAM.

* [IpendarcTByrOT BBIBOPAUYWBAHUIO
KJIAIIaHOB B MPEACEPANU BO BpEMS
CHUCTOJIBI.

* 3) 3BYKOBBIMU SIBJICHUSIMH IIPU
COKpAaIllCHUH MHAOKapAa.

» TaknuM 00pa3oM, CyIIECTBYIOT
KJ1allaHHbBIN, CYXO0XXUIbHbIN, U
MBIIICYHBIN KOMIIOHEHTHI 1 TOHA.



ToYkM BbICNTyLUMBaAHUSA NMEPBOro TOHa-
Ha BepxyLLKe cepaua

IHOJIOKCHHUHU

IIpu Harpyske
cToA

MuTpanbHbIN KnanaH -

TpexcTBopyaTbi KnanaH - creBa, B 5-0M Mexpedepb,
Yy Me4yeBUOHOro OTpoCTKa Ha 1 CM BHYTDb

OT CPEeaHEKTIOYNYHOMN
NMUHUA



e || TOH — MMacTOJIIMYECKUM.

e Co3naeTcs B HaYaJI€ TUACTOJIBI
3aXJIONBIBAHUEM A0PTAIILHOTO U
NyJIbMOHAJIBHOTO ITOJTYITYHHBIX
KJIAIITaHOB OOPAaTHBIM TOKOM
KPOBH B JKCITYIOYKH.



Touku BBICITYIIIMBAHUS BTOPOTO TOHA-
Ha OCHOBAHUU CEpPILA:

AopTarnbHbIN KnanaH — [ynbMOHanbHbIN

BO 2-OM KnanaH — BO 2-OM
Mexxpebepbm cnpasa oT Mexxpebepbu criesa oT
rpyanHbI rpyauvHbI

INOJIOKCHHUHA

Ilpu Harpyske -
CcTOS



3anuch TOHOB cepAla HA3BIBAETCS
(poHOKaApaAMOTrpadhuen.

e [Ipu 3TOM MOXHO 3aperucTpupoBarb Kpome |
u Il TOHA MOMOJHUTENBHO:

* III TOH — BO3HHKAET B (hazy OBICTPOIO
HaIlOJIHEHUS YKEIYI0YKOB;

* IV TOH — B (ha3y MEIJICHHOIO HAIIOJIHCHHS.



YcTaHoBKa ans perncrtpaunn poHokapamnorpamMmbi




doHoKkapanorpamma

II TOH
I TOH \

0,1=0,14¢ 0,06—0,1¢




buosjekTpuYecKue ABJICHUA B
[eJIOM Cep/alle.

B0o30ynuMocCTh, IPOBOJIMMOCTD 1
aBTOMATHUIO MOXKHO OIIEHUTH 1Mo DKI.



» OKI" — 3amuce koaebaHuil pa3HOCTH
IOTECHI[MAJIOB,

* BOZHMKAIOIIMX HA IIOBEPXHOCTHU CEepLa

* WU OKPYXKAKOIIEH €ro IPOBOJIANIECH
cpene,

* [IpY PaACOPOCTPAHECHUN BO30YKICHHUS
10 CEPIILY.



PaOoraromiee cepale - JUnoib

* HeB030YyK/I€HHBIN y4aCTOK
cepaua — «+»
BO30YKJICHHBINA ,,-".

e CHUJIOBBIE IUHUU
pacOpenciICHEI BIOJIb TEIA.

* B 3aBucuMoCTH OT
MOJI0XKECHUS cep/lia u
MOJ0XKEHHUS DJIEKTPOJOB BU]
OKI' OyneT paznudarbCs 110
(hopMe U aMILTIUTY/IEC
3yOIIOB.




DIICKTPOKAPANOTrpa(PUICCKHUE

OTBCACHUA
e DTO BaApHUAHTHI PACIIOJIOKEHHUS SJIIEKTPOJIOB Ha

TEJIE IPU PETUCTPALIUU
3IEKTPOKAPAUOTPAMMEBL.

e Buabsl oTBEACHUM.

e 1.MoHo(a3HbI€ — pETUCTPUPYETCS NOTCHIUA
B OJJHOU TOUKE.

* 2.bUnoJsipHbIE — PETUCTPUPYETCS PAZHOCTD
ITOTEHI[AAJIOB MEXY JABYMS TOUYKAMHU.



* Bo Bcex cimyyasix umeercs 2
3JIEKTPOJA.

 OnWH TIPUCOECAUHAETCA K IOJOKUTEITBHOMY
ITOJIFOCY TAJIbBAHOMETPA - ITOJIOKUTEIBHBIN
(AKTHUBHBIN ) DICKTPO/I.

* BTopoun — K OTpHULIATEIILHOMY ITOJIFOCY —
OTPHILIATEIbHBIN (HYJICBOM) DJIEKTPO.
OTBEJICHUS.



CTtaHaapTHble bunonsapHble otBeaeHns SKI
No QUHTXOBEHY

* Perucrpupyercs pasHOCTh
ITOTEHIIMAJIOB MEXY JIBYMSI
TOYKAMHU HA KOHEYHOCTAX:

* | oTBelICHUE — JIEBAsA DPYK
(+) — npaBas pykal(-);

* Il otBeneHME — npaBas pyka
(-) — neBas Hora(+);

]Il orBEIECHUE — I€BAs pyKa
(-)— neBas Hora(+).



OOHOBPEMEHHAs perncrtpaumnn
OKI n OKI




PacnonoxxeHue 31eKTpOoa0B

paBasi pyka — KpacHbIU

CBAAd PYKA — g sl

I
J]
JleBast HOra — 3eJICHbBIN
I

[paBasi HOra - 4YE€pHBIH,
3a3€MJIAIOILIUU




onemeHTbl OKI

nonoxutensHble: PR, T | B cranaapTHbIx
| OTBEeAEeHusaX

1.3ybubl

I oTpuuatenbHble: Q, S
2.NHTepBanbl: PQ, QRS,QT,R-R ( 1 ,qpyrme)

ST

R Ry

QS

PQ

Qrs, QT
3. CermeHTbl: PQ, ST



Bua OKI B cTaHOapTHLIX OTBEAEHUSIX
oTBegeHune
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XapaktepucTtuka 3yoros OKI
* OTpakaroT BO30yKJICHHE OTICIOB Ceplia.
* P- BO30Yy:KJICHHE IpEICep AU
* Kommuiekc QRS — B30y X A€HUE KEITYTOUYKOB.

* (Q — BO30OYXIECHHUE MEKKEITYTOUKOBOU
[IEPETOPOJIKH.

* R - pacnpocrpaneHue Bo30yKACHUS I10
MHUOKapAy IIPABOro U JIEBOIO KEJIYJOUYKOB OT
HJI0KApAa K dIHUKApAY.



* S — pacnpocTpaHeHHe BO30YKICHUS Ha
OCHOBAHME JKETYIOUYKOB.

* T — ObICTpast peroIsipu3aIusi.

* U — uHorma peructpupyercd nocie 1,
0COOCHHO BV U V,

* [IporcxoxeHne ero He sICHO.



Ouenka GuU3H0JI0rH4YeCKMX CBOMCTB
cepaeuHoil Mpimnbl mo JKI'.

* 1) OnieHka BO3OYIMMOCTH 110 aMILIUTYC
3yOI0B, T. K. aMIUIMTyAa — pE3yJIbTaT
CYMMAapPHOM 3JEKTPUUYECKON aKTUBHOCTH
BOJIOKOH.

* 2) OLICHKA OPOBOIAMMOCTH — MO
IJIMTEIILHOCTH UHTEpBAIOB PQ u QRS.




3) O1ilcHKa aBTOMATHH

* a) MOJIOKCHUE BOAUTEIISI PUTMA - 11O
yepeaoBaHuio 3yonoB JKI.

* llpy CHHYCOBOM pUTME KaXXIbIU
KOMILICKC 3yOILI0B HAUMHACTCS
3yOo1om P.

*0) YpoBeHb aBTOMaTum — no YCC,
KOTOpPask paCCUMTHIBACTCS I10
TJIMTEIbHOCTU HHTEpBaiIa R-R



YcuneHHble OOHOMOMKCHbIE OTBEOEHMS OT KOHEYHOCTEN

no Fonbabeprepy - aV-:
a-augmented — ycuneHHbIW.
V-voltage -noteHumnan

aVL (left)-ycuneHHoe
oTBefeHue OT JfIeBON PYKU

aVR (right) —ycuneHHoe
oTBeAeHue OT NpaBounN pyKu

aVF (foot) —ycuneHHoe
oTBeAleHue OT JIeBOU HOIMM

’ - ve DRE .o r
4 TRy itane .
- 2z
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