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KOHEYHO=-TUACTOJUYECKHUU
OBBEM = KJ10

KOJIMYECTBO KPOBU,
HAKAIIVIMBAIOIIEECSI
B XKEJAYIOUYKE (u I1, u JI)
B KOHLE TUACTOJIbI
MNEPEJ CUCTOJIOU

~ 140 Mo
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TUIINYHDbIE

KJETKH Padoyero MMoOKap/a,

COKpATHUTEJIbHbIE

. 99% M AC CLI Konnoth 5. Saladin, ANATOMY AND PHYSIOLOGY: THE UNITY OF FORM AND FLNCTION, Copyright & 1988, The McGraw-Hill Companios, Inc. Al rights resarved.
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ABTOMATUA

CIIOCOBHOCTDb ATUIINYHBIX
KAPIUOMUOLIUTOB
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CIIOHTAHHOU 'EHEPALIUU 11/ B
OTCYTCTBHUE BHEILIHUX
PA3IPA’KUTEJEN
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MNPOBOJIUMOCTD

TUIMMNYHBIE KAPIMOMUOLIUTHI -
®YHKLHNOHAJIbHbIU
CUHLUUTHUU -
KJIETKUPABOTAIOT
KAK EJIMHOE LEJOE

ATHUIIMYHBIE KAPIUMOMHUOLUTDBI
- BBICOKAA CKOPOCTDb



CKOPOCTb NPOBEOEHUA




AB=3AJIEPKKA

B AB=-Y3JIE MEHBUIE
HIEJIEBbIX
KOHTAKTOB

*3AJIEPKA HA 0,09 ¢

o [IYUOK MPOBOIMUT
B OJIHY CTOPOHY



HEKCYCbI = KOHTAKTbBI C HU3KUM

JIEKTPUYECKUM COINIPOTUBJIEHUEM

Cardiac myofibrils Gap junction

Autorhythmic cell Contractile cell Contractile cell
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COKPATUMOCTbH MUOKAPIIA

« 3AKOH «BCE UJIX HUYEI O»

e 3AKOH CEPIIA (®PPAHKA-
CTAPJIMHTA)

o IJIMTEJBbHOCTH COKPALLIEHUS ~
JTJUTEJBHOCTH 1] (mc)z
I ~ 100, 7K ~ 300-400

e HE CIIOCOBHA K TETAHYCY
e HYKEH BHEKJIETOYHBI Ca®*
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YBEJINYEHUE CUJIbI
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3AKOH CEPALIA, wiu

OPAHKA-CTAP/JINMHI A

e CJIA COKPAIIIEHUSI MAOKAPIIA ~
CTENEHU ErO KPOBEHATNIOJHEHUSA
B TMACTOJY

e YEM BOJIBIIE PACTSI’KEHUE MUOKAPIA
B IUACTOJY, TEM CUWILHEE ETO
COKPAIIIEHUAE B CUCTOJTY

* JTO - TETEPOMETPUYECKAAS
CAMOPEI'VJIALIUA



PACTA/KUMOCTD
U JIACTUHHOCTDb

e CMSATYAIOT TMJIPABJIUYECKUI YIAP

e JJJACTUYECKHUE CHJIbI,
BO3HUKAIOIIUE IMPU PACTSI)KEHUU
CTEHOK (B IUACTOJY), YBEJINYUBAIOT
CUJIY COKPAILIEHUU B HAYAJIE
CHUCTO.IbI,

U CIOCOBCTBYIOT PACCJIABJEHHUIO 1O
EE OKOHYAHUU



YHEPTETUUYECKOE OBECIEYEHUE
MHUOKAPIA

INMIABHBIM NCTOYHUK = ADPOBHOE
OKHWCJIEHUE (BABUCHT ot O,)

HOCHWTEJIM (%):

® CBOB. KK u MOJIOYHAS K=TA - 60

e [JIIOKO3A - 30
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JIMACTOJIA HEOBXOJUMA IS

e 00ecnevYyeHUss UCXOOHOWN
nonsgpusaumm KapamoMmoLumnToB
(pabota Na/K-Hacoca)

eynaneHus Ca?%* u3 capkonnasmbil
* pecuHTe3a rmmkoreHa u AToO

* HAaNnonHeHusa cepaLa KPoBbIO
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BUJbI KAPTTOTPAOUM

+ DKI

e BEKTOPKAPIUOT PAOUS

e BAJLUIMCTOKAPINOTI PA®US
e DXOKAPIMOT PA®US (Y3H)

e ®OHOKAPINOT PA®US (PKT)

e PEHTIT EHOKUMOI PADUSA
e MEXAHOKAPAUOI' PA®UA
¢ [IOJIMKAPANOI PAOUS



1856 - Rudolf v. Kdlliker (IlIseciinapusn) u Heinrich Miiller
(Tepmanus): padora cepana COMpoBOXKIACTCS

IICKTPHICCKUMU ABJACHUAMMN

1872 - Alexander Muirhead (UK), npuioxuB 3exTpon kK
3aMSCTHI0 MALMEHTA, 3aMEeTHJI KOJIe0aHUs YIeKTPHUIECKOIo
MOTEHI[HAJIA

1878 - Sir John Burdon-Sanderson (UK) xanuiispabiv
JIEKTPOMETPOM 3aperucrpuponaj IKI' asarymxku

1887 - Augustus Waller (UK) c noMompbio KanuLIsipHOIO
iekTpoMeTpa U poromiaacTuHku — IKI' yenoBeka

1903 - Willem Einthoven (Huxepaanani) OKI
HA OCHOBE CTPYHHOI0 IraJibBAHOMETPAj OTBEICHHS
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HIBenmapua u
Heinrich Miiller
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COIMPOBOKIAACTCH
IEKTPAIECKUMHU
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1878
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Burdon-Sanders
on (UK)
KAallWJLJIAPHBIM
IICEKTPOMETPOM

3aperucTpupoBaI
JKI' aarymku




1924 O

1903

IKI Ha ocHOBe
CTPYHHOTIO
rajbBaHOMeETpPa
orBenenusi 1 = 111

Einthoven
The Netherlands

1860-1927




PHOTOGRAPH OF A COMPLETE ELECTROCARDIOGRAPH, SHOWING THE MANNER IN WHICH THE EILECTROLES ARE
ATTACHED TO THE PATIENT, IN Tiis Case Tne HaxXDsS ANp OxE Feor BeEiNG IMMEERSED IN JARS OoF
SAaLT SoLuTIiON
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BEKTOPHASN TEOPUSA IKI

BOJIHA BO3BYXJIEHUS
(IENOJISIPU3ALIMUN) PACIIPOCTPAHSIETCS
1O CEPIILY

3TY BOJHY MOXHO NPEJACTABUTD
B BUJIE CEPUU OTAEJBHBIX
SJEKTPUUYECKUX TUIIOJEN

. PE3YJIbTUPYIOUIUU TUIIOJb — CYMMA

BCEX JTUIIOJIEM = OPUEHTUPOBAH
BJ10OJIb OCHOBHOI'O HATIPABJIEHUSA
JIBUKEHUSA BOJIHbBI

B TAHHBIM MOMEHT






3J.TOKHU B I'PYIHOU KJETKE

e BO3BYKJIEHUE (=)
PACIIPOCTPAHSIETCS
no MEPETOPOJIKE

e CTEHKM KEJIYIOYKOB EILE
B IOKOE (+)

e TOK UJIET or OCHOBAHUSI (=)
k BEPXYIIKE (¥)



IIEKTPO]
BJINKE
k OCHOBAHMIO

MOKAXKET (=),

. BJINKE k
BN BEPXVYIIKE (+)
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ECG and Heart Contraction (1)

1. Atria begin depolarizing. 2. Atrial depolarization
complete.



ECG and Heart Contraction (2)

3. Ventricular depolarization 4. Ventricular depolarization
begins at apex and complete
progresses superiorly
as atria repolarize.




ECG and Heart Contraction (3)

5. Ventricular repolarization 6. Ventricular repolarization
begins at apex and complete; heart is ready
progresses superiorly. for the next cycle
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Normal Sinus Rhythm

A sinus origin is assumed if P waves
are regular and upright in leads I, Il
and a¥F.

If the heart rate is 60 to 100/minute,
Normal Sinus Rhythm is present.

Impulses originate at SA node
AT NORMAL RATE
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Sinus Arrhythmia

If all P waves are identical and upright in leads Il, llI,
and aV¥F, but rhythmically irreqular, further measure-
ment is necessary.

If the longest PP or RR interval exceeds the short-
est such interval by 0.16 second [i.e., four small
boxes) or more, Sinus Arrhythmia is diagnosed.

In the tracing shown, the interval between the first
and second P [or R) waves is 16 small boxes, or
0.64 second. The interval between the second and
third P [or R) waves is 21 small boxes, or 0.84
second. The difference exceeds 0.16 second, and Impulses originate at SA node

thus Sinus Arrhythmia is diagnosed. AT VARYING RATE
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All complexes are normal but rhythmically iregular. Longest PP or BRR interval exceeds shortest by 0.16
second or more.




Nonsinus Atrial (Coronary Sinus) Rhythm

If all P waves are identical and regular but
inverted in leads I, lll, and aVF, the P wave
axis is highly abnormal, implying an origin
other than the SA node, located in the upper
right corner of the atrium.

This is a Nonsinus Atrial Rhythm.

Impulses originate low in atrium; travel
RETROGRADE as well as DISTALLY
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P waves inverted in leads I, Ill, and aVF
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Multifocal Atrial Tachycardia (MAT)

Usually associated with severe Impulses originate IRREGULARLY and

pulmonary disease RAPIDLY AT DIFFERENT POINTS IN ATRIA
Lead II

A

P wave contours, PR intervals, PP, and thus RR intervals all may vary 5




Intraventricular Conduction Defect (IVCD)

Intraventricular conduction defect (IVCD),
including right or left bundle branch block, is a
supraventricular rhythm.

IVCD has a wide QRS complex which is
characteristic of ventricular rhythms, but the
impulse is of supraventricular origin.

Conduction below block occurs by slow spread
from uninvolved side

orgin of impulse

Supraventrcular

Bundle
branch |
block

|

Wide QRS [>2.5 small boxes],*oﬂen notched, preceded by P wave with normal PR interval
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