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MOTHUBAIIMOHHASA XAPAKTEPUCTHUKA TEMBbI

OO0uree BpeMsi 3aHATHI: 3 aKaJeMUYECKUX yaca JJisg CTYICHTOB Jedeo-
HOTO, MEeANaTPUIECKOTO, BOCHHO-MEAUIIUHCKOTO, MEANKO-TTPOPUIAKTUUECKOTO
u (apmarieBTUUECKOro (haKyIbTETOB; 2 aKaJIeMUYECKUX Yaca JJisl CTYJICHTOB
CTOMATOJIOTUYECKOTO (paKyIbTETA.

CoBpeMeHHasi MEIUIIMHA CTOUT Tepes MpoOIeMOil HEYKIOHHOTO pocTa
CEpACYHO-COCYAUCTON MATOJOTUHM U TaKOW pacIpOCTPaHEHHOU ee POopMbl, KaK
HapyIICHUE CEPJICYHOTO pUTMa. Y KaXKJIOro TPEThEeTo MalMeHTa ¢ 3a00JieBaHuU-
SIMU CEpJilla BO3HUKAIOT apuTMuu (anHbie BO3), 4TO NpUBOAUT K CHUXKEHUIO
PabOTOCTIOCOOHOCTH, YacTO PA3BUBAIOTCS TSDKEIbIE OCIOXKHEHUS, a MPOBOJIH-
Mas JIEKapCTBEHHasi Tepamusi cTaHOBUTCS Manod(dexkTuBHor. CoruanbHO-
AKOHOMHUYECKasi 3HAYUMOCTh MPOOJIEMBbI COCTOUT B TOM, YTO B IMOAABJISIOIIEM
OOJIBIIMHCTBE TMAIMEHThI C HAPYIICHUSIMH PUTMa Cepila SIBISIOTCS JHOJAbMU
TPYJIOCIIOCOOHOTO BO3pacTa, KOTOPbIE€ BHE MPUCTYNMa (PU3MYECKU 3IOPOBBI.
NmenHo 3TOT ¢akT ompesensieT MOBBIIMICHHBINM UHTEPEC K MOUCKY MyTeH Mpe-
TYTPEKICHUS] ¥ JICUCHUS] apUTMUH.

[TonnManue maroreHe3a HapyIIeHUH CEPACYHOrO PUTMA, YMEHUE TUArHO-
CTUPOBATh U JICUUTHh APUTMHUHU UMEET OOJIbIIIOE 3HAYCHUE B TIOBCETHEBHON Me-
JTUIIMHCKOM TIPaKTHKE.

Ieab 3aHATHUS. U3YYUTh OCHOBHBIC THUIIBI HAPYIIEHUU CEPICUHOTO PHUT-
Ma, HauboJee o0IIre MPUYUHBI U MEXaHU3MbI UX Pa3BUTHS.

3apaum 3anaTud. [lociie n3ydyenus mareprana CTyA€HT JOJKEH:

1) 3HaTh:

— OCHOBHBIE IPUYMHBI U HanOoJiee 00IIMe MEXaHU3Mbl HapyIICHHUH cep-
JNE€YHOT0 PUTMa;

— THUIbl HapyLIEHW CEpAEYHOrO0 PUTMA, UX OCHOBHBIE 3JIEKTPOKAPINO-
rpadudeckue IposiBICHUS, U3MEHEHUE TEeMOIMHAMUKH;

2) yMETb BBIABISATH OCHOBHBIC THIIbI HAPYIICHUN CEPACYHOIO PUTMA I10
JAHHBIM 3JIEKTPOKAPAUOTPAMM.

TpeOoBaHusi K MCXOAHOMY YPOBHIO 3HaHWil. CTyJEHT NOJKEH 3HATH
cTpoeHue, GU3NOJOTUIECKUE CBOWCTBA K OCOOCHHOCTH CEPICYHOM MBIIIIIHI.

KoHTpoJIbHBIE BONPOCHI U3 CMEKHBIX JUCHHUILINH

1. Ctpoenrie u (pyHKIIMM TPOBOISAIIEH CUCTEMBI cepima. XoJ pacmpo-
CTpaHeHUs BO30YKICHHUS IO MPOBOJSAIICH CUCTEME cepia. MexaHU3Mbl aBTO-
Matud. [ToTeHnMan AeicTBHUs MEHCMEKEPHBIX KJIETOK, €ro ()a3bl U HOHHBIC Me-
XaHU3MBI. ['paiueHT aBTOMAaTHH.

2. U3NOIOTHYCCKUE CBOMCTBA COKpPATUTEIBLHOrO MUOKapnaa. IloTeHnman
JICHUCTBUS KJIIETOK COKPATUTEIHLHOTO MHOKap/Aa, ero (a3bl M1 MOHHBIE MEXaHMU3-
MbI. PactipocTpanenre Bo30yKIEHUS 1O COKPATUTETLHOMY MHUOKapy.

3. Dnexrpokapaunorpadus (OKI'). Buast DKI'-orBenenuii. dopmupona-
HUEe pa3nudHbiXx KommoHeHToB OKI. OO6mmit mian ananusa OKI', ocHOBHBIE
HOPMAaTHUBbI, TUATHOCTUYECKOE 3HAUCHUE.
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KoHTpoJibHbIe BONPOCHI 110 TeMe 3aHATHA:

1. ODTHONOTHS W OCHOBHBIE MEXAaHMW3MBl HAPYIICHWN pUTMa CepAla
(aput™Mun):

a) HapylIeHHe OO0pa30BaHMsI UMITYJbCa: MU3MEHEHHE HOPMAJIbHOTO aBTO-
MaTH3Ma, aHOMaJIbHBIN aBTOMATU3M, MEXaHH3M TPUTTEPHON aKTUBHOCTH;

0) HapyIlIeHUEe MPOBOJUMOCTH: 3aMeJJIeHne Wiau OJioKaja MpOBEACHUS
UMITyJIbCa, TOBTOPHBIN BX0J MMITyJibca (re-entry), cBepxXxHOpMaJIbHOE TIPOBE/Ie-
HUE MMITYJIbCA.

2. ApuTMHHU B pe3yjbTaTe HapyIICHHS aBTOMaTtu3Ma. [IpuduHBI, BUIHI,
anexTpodusznonorndeckuii MexanusMm, IKI -niposiBieHus;, U3MEHEHUE TeMOIU-
HaAMUKH.

3. ApuTMHUU B pe3yJIbTaTe HAPYIICHHS MPOBOIUMOCTH. [IpUYMHBI, BUIHI,
anektpodusnonornyeckuii Mmexannsm, JKI -niposiBieHHsI, ©3MEHEHUE TeMOIH-
HaAMUKH.

4. KoMOuHMpOBaHHBIE HAPYIICHHS CEPACYHOTO0 pUTMa (apUTMHUHU B pe-
3yJbTaTe HApYIICHUH BO30YAMMOCTH U IPOBOJAUMOCTH MHOKAp/Ia):

a) SKCTPACHUCTONUSA, TPHUYUHBI, BUMABI, DJIEKTPODU3HOIOTHUESCKHA MeXa-
Hu3M, DKI -iposiBiieHrs, ”3BMEHEHUE TeMOIMHAMHUKH;

0) Tpenetanre U GUOPWILIALMS TpeICcepAril U KemyqoukoB. [IpuyuHsbL,
anektpodusnonornyeckuii Mmexannsm, DK -niposiBIeHHsI, ©3MEHEHUE TeMOIH-
HaMuku. [lonsiTue o nedubpumisaiuu cepaua.

5. [IpuHIIMTIBI TEpanuu HAPYIIEHUHN CEPACUYHOTO PUTMA.

ITHOJOTHUS 1 OCHOBHBIE MEXAHWU3MbI HAPYIIEHU
PUTMA CEPIIIA (APUTMUN)

Apummusn (a — otpunanue 4ero-imobo, rped. rhytmos — texy) — Turo-
Bas (hopma MaTOJOTHUU CEPAla, XapaKTepHU3YIOIIasics HapyIIeHHEM YacTOThI
U MCPUOJUYHOCTH TCHEPALUU HMITYJIBCOB BO30OYXKIACHUS U (WJIM) MOCIEI0Ba-
TEIBHOCTU BO30YKICHUSI MPEICEPANI U JKETYTOUKOB.

Bo3HUKHOBEHHE apuUTMHIl Yallle BCErOo acCOLMHUPYETCS C HATUYHEM Opra-
HUYECKOT0 3a00JIeBaHMsI cepAlla Pa3IMyHON STHOJIOTUN — UIIEMHUH, BOCTIaJie-
HUS, IETEHEPAaTUBHBIX MU3MEHEHUI, TOKCUYECKOro nopaxkeHusi. OqHako ux pe-
TUCTPUPYIOT TAKXKE Yy JIAIL C MPAaKTHYECKU 3I0POBBIM CEPALIEM, Y KOTOPBIX
C TIOMOIIbIO COBPEMEHHBIX METOJIOB MCCIIEIOBAHUS HE BBIABISIOT KaKou-In0o
MaTOJIOTUHU. Y CTaHOBJIEHO, YTO BO3HUKHOBEHHE apUTMHM Yy4dalllaeTCs Mapali-
JIETBHO YBEIMYEHUIO BO3pacTa MaiueHToB. B cBsA3M ¢ 3TUM B oOlel momys-
LUU OIPENEISIETCd HAJIUYME B3aUMOCBS3U MEXKIY PpPacIpOCTPAHEHHOCTHIO
UIIEMUYEeCKO 00e3HU cepilia U 4acTOTONH OOHApYKCHHsI HapyIICHUN pUTMa
cepana. Hanbonee vacto apuTMum cepaia HaOIIOIar0TCs TP KOPOHAPHOU He-
J0CTaTOYHOCTH. Tak, B OCTpoM mepuojae wHpapKTa MUOKapAa apUTMUH PETrH-
ctpupytorcs y 95-100 % mammueHTOB.



ITHUOJIOTASA HAPYIIEHUI CEPIEYHOT'O PUTMA

ApUTMHUH SIBISIIOTCS CJEICTBHEM HApyLIEHHUs aBTOMAaTU3Ma, BO30YAMMO-
CTU WIH MPOBOJUMOCTH MUOKap/a, a Takke ux kKoMOuHanui. [TpuduuHbl aput-
MU MOKHO YCJIOBHO MOJPa3JeIUTh HA YEThIPE TPYIIIbIL:

1) HapylIeHUs] HEHPOTYMOPAIBHON PETYIISIUU IEKTPOOU3HOIOTUIECKUX
MPOLIECCOB B MUOKAP/IE;

2) OpraHUYeCKHE MOPAKCHUST MUOKAP/Ia, €r0 AHOMAJIMH, BPOXKICHHBIC WIIH
HacJeJICTBeHHbIE Je(EKThI C TOBPEKIECHUEM MEMOpPaH U KIETOYHBIX CTPYKTYD;

3) coueraHue HapYIICHUI HEHPOTYMOPAIbHOW PEryJsIlIMH PUTMA M Opra-
HUYECKOM MATOJOTUU CEPALA;

4) apuT™MuH, 00YCIIOBJICHHBIC JICUCTBUEM TOKCHUYECKUX BEIICCTB M JICKap-
CTBEHHBIMH CPEJICTBAMHU (B TOM YUCJIE aHTHAPUTMUYECKUMHU ).

OnHolt M3 OCHOBHBIX MPUYUH HAPYIICHUH CEpPACHYHOrO PUTMA SIBISICTCS
U3MeHeHne (PU3HOIOrHUECKOr0 COOTHOLEHHS MEX/Ty TOHUYECKONH aKTUBHOCTBIO
CUMIIATUYECKOI0 M MapacUMIIaTUYECKOr0 OTJIEJIOB BEreTaTHUBHOW HEPBHOM CH-
cTeMbl. B aKcrieprMeHTe Ha JKUBOTHBIX MPAKTHYECKHU JIFOOYIO M3 U3BECTHBIX
dbopM apUTMUIT — OT CUHYCOBOM TaXUKapIuu 10 GUOPUIUIALINU KETYA0UYKOB —
MO>KHO BBI3BaTh, BO3JICHCTBYSl HA HEKOTOPBIE OT/IEJIbI TOJIOBHOTO MO3ra: Kopy,
JTUMOMYECKUE CTPYKTYpPbI, THNOTaIaMO-TUMIOPU3APHYIO CUCTEMY, C KOTOPOW
TECHO CBSI3aHbl HAXOJAIIMECS B PETUKYJSPHOU (QopMaluy MpoJI0JIr0OBaTOrO
MO3ra HEHTPbl CUMITIATUYECKOW M MapacuMIaTHYECKON PETyNSIUN CeplIeyHOM
nesitenbHOCTH. OHUM U3 Hauboliee sIPKUX MPUMEPOB HAPYILICHUSI pUTMa, 00Y-
CJIOBJIEHHOTO AMCOAlaHCOM CHUMIIATUYECKOT0 M MapacuMIIaTUYeCKOr0 3BEHBEB
BEreTaTUBHOM HEPBHOW CHUCTEMBI, SIBIISIETCS CHIDKEHHUE DJIEKTPUYECKOM CTa-
OWJIBHOCTH Cep/ilia MPH MCUXO03MOIIMOHATBEHOM CTpecce.

[Tpu TMpeoToKCHKO3€e HAOIIOIAIOTCS HAPYIIEHUS CEpJICYHOr0 pUuT™Ma, 00Y-
CJIOBJICHHBIC TIOBBIIICHUEM aJPEHOPEAKTUBHOCTU cepana. OMHONW M3 4YacCThIX
(OHJOKPUHHBIX» MPUYUH BO3ZHUKHOBEHUSI apUTMHU SIBISIETCA U30BITOUHOE 00-
pa3oBaHWE MUHEPATIOKOPTHKOMIOB B KOPE HAIMOYEYHUKOB. MeXaHH3M apuT-
MOTEeHHOTO 3 PeKkTa MUHEPATOKOPTUKOUIOB (TIPEkae BCErO HAanOOJIee aKTHB-
HOTO U3 HUX — allbJOCTepOHa) cBs3aH ¢ aucOamancom Na'/K' B opranmsme.
ANBIOCTEpOH, NEUCTBYS Ha MOYCUHBIC KAHAJBIbI, CTUMYIHUPYET peadbcopOInio
Na" u3 nepsuuHoit Moun U ycuneHue skckperun K, B pesynbrare uero Bo3Hu-
KaeT TUIOKaJIUeMusi, KOTopas COCOOCTBYET HapyIICHHUIO MPOIECCOB PEHosi-
puzanuu MeMOpaH KapAMOMHOIIMTOB U BOZHUKHOBEHUIO aPUTMUH.

Oprannyeckue MOpPaKEHUST MHUOKap/aa, 0OYCIOBIMBAIOIINE BO3ZHHUKHOBE-
HUE apUTMHUNA, — ITO WH(DAPKT MUOKApJA, KAaPAUOCKIEPO3, MHOKAPIUTHI, Kap-
JUOMUONIATHUS U JIP.

Moueronnsie npenapatsl (Hanpumep, GypoceMus), yCUIUBas YKCKPEIUI0
K", cnocoGCTBYIOT BO3HMKHOBEHUIO TMIOKaaueMuu. CepedHble TNIMKO3UIbI
(sanpumep, ctpodanTun), yraeras Na'/K'-ATd-a3y MeMOpaH KapaHOMHOITH-
TOB, CHMKAIOT aKTUBHOCTH 3TOTO ()epMEHTA, YTO COMPOBOKIACTCS YMEHbIIIC-
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HueM conepxkanus K' u ysenmndennem koHneHTparmy Na® B capKonnasme Kap-
nuomuonuToB. CHM)KEHHE BHYTPHUKIETOUYHONW KoHIeHTparuun K' mpuBomuT
K 3aMEIJICHUIO TPOLIECCOB PENOJIAPU3ALMN MEMOpaH KapAMOMHOLIUTOB, YTO
CrOCOOCTBYET BOZHUKHOBEHUIO aPUTMHUM.

ITATOTEHE3 HAPYIIEHU CEPJIEUHOI'O PUTMA

CornacHO COBpPEMEHHBIM TMPEACTABICHUSIM, B OCHOBE BO3HUKHOBECHUS
apUTMUH JISKUT HapylIeHUue o0pa30BaHUs WM MPOBEICHUS UMMYJbca (TOTEH-
nuana aerctsus). OIHaKO YaIie BCEro apuTMHUM BO3HHUKAIOT MPU Y4acCTUU 000-
WX MexaHu3MoB (puc. 1).

MaToreHes3 HapyLleHWUi puTma cepaua

v v

HapyLueHlAe O6pa3OBaHMFI nMnynbca HapymeHl/le npoeeaeHnda nMmnynbca

v v v v v v

N3meHeHne || AHomanbHbIn || TpurrepHas brnokaga MosTopHbIN || CBEpXHOp-
HOpManbHOro || aBTOMaTu3M || aKTUBHOCTb nposefeHns BXOA MarbHoe
aBTOoMaTM3mMa nMnynbca nMmnynbca ||npoBegeHve

(re-entry) nMnynsca

Puc. 1. Ilatorenes cepaedHbIX apUTMUAN

Hapymenusi oOpa3zoBanusi mmmyiabca. Hapymienne oOGpa3oBaHusi MM-
MyJIbCa MOKET ObITh 00YCIOBICHO HAPYIIEHWEM aBTOMAaTHU3Ma U MOBBIIICHHEM
BO30yIMMOCTH KapAHMOMHOLIUTOB.

Aemomamuszm (aBTOMaTHUs1) — CIOCOOHOCTh KapJAUOMHUOIIMTOB CIIOHTAHHO
reHepupoBaTh MoTeHuMan aeicTBus. CriocOOHOCTHIO K aBTOMATHU3MY OO0JIalatoT
BCE€ aTUIMHUYHbIE KapIMOMHUOLUTHI (KJIETKH MPOBOISIICH CUCTEMBI cep/ia), HO He
o0nanarT paboure KapAUOMUOIUTHI (KIETKH COKPATUTEILHOTO MUOKAP/Ia).

Bo36youmocms — CBOMCTBO KJIIETOK BO30YAMMBIX TKAHEH BOCIIPUHUMATD
JCHUCTBUE pa3lpaxKUTelis W pearupoBaTh HA HETO peakiueld BO30YKICHUS.
Bo30yanmocTh cepieyHOM MBIIIIBI BEIPAKAeTCsl B CIIOCOOHOCTH T€HEPUPOBATH
NOTEHIMAJ JACHCTBUS B OTBET HA pa3/ipaKCHHUE.

B HOpMeE aBTOMaTH3M MPOSBIIAET TOJIBKO CHHOATpHAIBHBIN y3en (CA-y3edn,
y3en Kuca—®dieka), SBISIONIMIICS HOMOTOIHBIM (T. €. HOPMaJIbHO PACIIONIOKEH-
HbIM) BoAMTeNleM puTtMma. YacTora reHepanuu UMMOyJIbCcoB KieTkamu CA-y3na
B MIOKOE Yy B3pociioro yeiaoBeka coctaBisieT 6090 B MuH. CA-y3en Ha3bIBaeTCs
MCTUHHBIM BOJUWTEIEM pPUTMa, WIM MeicMekepoM 1-ro mopsiaka (OT aHrd.
pacemaker — BomuTens puTMa). OCTaBHBIE CTPYKTYPHI TPOBOISIICH CHCTEMBI
cepaia (aTpHOBEHTPUKYJIAPHBIN y3eu, mydok [ 'uca, Hoxku mydka ['rca, BoJlokHa
[TypkunbE) TakKe CITOCOOHBI CIIOHTAHHO T€HEPUPOBATH UMITYJIBCHI, OHAKO COO-
CTBEHHAsl 4acTOTa Pa3psA0B KIETOK ATUX OTAeNoB Mana. OHa TeM HUXKeE, YeM
Janbliie oT neicmexkepa 1-ro mopsiika pacnoioKeHbl KIETKU (TPaueHT aBTOMa-
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TuH). brnaromapst 3roMy B HOPMaJIbHBIX YCIOBHSX MOTEHIMA JCUCTBUS B 3THUX
KJIETKaX MPOBOMAIICH CHCTEMBI Ceplla BOSHUKAET B pe3yJbTaTe MPHUX0Ja BO3-
Oy>XneHus oT 0oJiee YacTO paspspKaIOIMMXCs BepXHUX OTAenoB (kinetku CA-
y371a), U UX COOCTBEHHBII aBTOMATH3M «HE YCIIEBACT» MPOSBUTHCS.

Takum oOpa3zoM, HIDKENEKAITUE CTPYKTYPHI MPOBOISINCH CUCTEMBI CEp/I-
11a TPOSBIISIOT aBTOMATH3M JIUIIb MPU HAPYIICHUH MOCTYIUICHUS WMITYJIbCOB
ot CA-y35a ¥ IO3TOMY Ha3bIBAIOTCA JiameHmHbiMU (CKPBITHIMH, TTOTCHIIUATb-
HBIMH) BOJUTEIIMU PUTMA.

H3menenue nopmanvnozo asmomamusma. Kak n3BecTHO, B OCHOBE MPO-
1ecca aBTOMaTHU3Ma JISKUT MEJJICHHAs! CIIOHTaHHAs AMACTOIMYECKasl JIETosi-
puzanus (puc. 2), MOCTENEHHO YMEHBIIAMIMAs MEeMOpaHHBIA MOTCHIMAI JI0
KPUTHYECKOTO YPOBHS (ITOPOT BO30YKICHUS), C KOTOPOTO HAUMHAETCS OBICTpAst
nenossipu3anust MeMOpansl (dasza 0 moreHrana 1eUCTBuUs).

mB
+20 =

Puc. 2. TloTeHuuan qeiicTBUA:

a — pabounii (THMUYHBIN) KapJUOMHUOINT; 6 — KJIeTKa CHHOATPUAIBHOTO y3J1a (aTHIIHY-
HbIH kKapauomuonut): 0 — ¢aza ObicTpoii aenosspusanuu; 1 — ¢a3a panHel ObICTPOI pe-
nosspu3anuu; 2 — daza MeaeHHo# penospusanuu (hasa «miaTo»); 3 — ¢asza ObIcTpoi

penonspuzanuy; 4 — (aza noTeHIMana mokos; 5 — Mopor BO30YKACHUS

N3MeHeHns HOpMalIbHOTO aBTOMAaTH3Ma Cepla MPUBOASAT K BOSHUKHOBE-
HHIO CHHYCOBBIX apuT™Mui. Ha mpogo/mKuTeIbHOCTh CIIOHTAHHON AUACTOJINY €-



CKOH JenoJIsipu3alliy U, CJIeI0BaTEIbHO, YaCTOTY FT'€HEPAlUi UMITYJIbCOB KJIET-
kamu CA-y371a OKa3bIBaIOT BIMSHUE CIEAYIOIINE MEXaHU3MBI:

1. Ckopocms cnonmannou ouacmonudeckou Oenonspuzayuu (Haubosee
BakHbIN). [lpu ee Bo3zpacTaHuu NOPOr BO3OYXKAECHHUS JOCTUTAETCS OBICTpee
U TPOUCXOJUT YyYalleHUE CHHYCOBOIO pUTMa (Taxukapaus). 3aMmensieHue
CHIOHTAaHHOW JMACTOIMYECKON enoispu3aluu BeAeT K 3aMeJICHUI0 CUHYCO-
BOro puTt™ma (Opaaukapaus).

2. Benuuuna nomenyuana noxos xkiemox CA-yszna. Ecnu BenuuuHa mo-
TEHIMaJa MOKOsS CTAHOBUTCA OoJiee OTpUILIATeNIbHOM (HampuMmep, B pe3ysibTaTe
TUNIEPIONIApU3AMU MeMOpaHbl TIpU JEHCTBUM alleTUIXOJMHA), TO TpeOyeTcs
0oJbIIe BPEMEHU ISl TOCTHKEHUS 1mopora Bo30yXJeHus (IpHU yCIOBUH, YTO
CKOPOCTh CHOHTAHHOW AMACTOJMYECKON MNEMOspHU3alUu OCTAeTCsl HEU3MEH-
HOI) — BoO3HMKaeT Opanukapaus. Ecnum morenuuman nokost kierok CA-y3na
CTaHOBHUTCSI MEHEE OTPULIATEIbHBIM, TO, COOTBETCTBEHHO, TPeOYyeTCs MEHbIIIe
BPEMEHHU JIJIs1 IOCTUIKEHUS TIOpOTa BO30YKICHUSI — Pa3BUBACTCS TaXUKaPIUSL.

3. Uzmenenue nopoca 6036yscoenusi. bonee oTpuiaTebHOE 3HAUYCHHE
BEJIMYUHBI Mopora Bo30yxaeHus kieTok CA-y3ma CrocoOCTBYET YYallleHUIO
CHUHYCOBOT'O PUTMa, @ MEHEE OTPHUIIATENIbHOE 3HAUYEHUE — €T0 YPEKEHHUIO.

Bo3MOXHBI 1 pa3nuyHble KOMOMHAIIMU TPEX OCHOBHBIX JIEKTPOPU3HOIO-
TMYECKUX MEXaHU3MOB, peryaupyomux apromatuzm CA-y3na.

Anomansnuwtit agmomamuzm. B HOpME PUTM CepACYHBIX COKpALICHUUN
3anarT kietku CA-y3na, Bce OCTalIbHbIE KJIETKH MPOBOASIICH CUCTEMBI Cep/i-
a paspspKaloTCs, Kak U pabounii MUOKapl, MOJ JEeHCTBUEM pPaCIpPOCTPAHSIO-
mierocst Bo30ykaenust. [loTeHmman nedcTBusl B HUX BOZHUKAET IO BIUSIHUEM
TOKOB OT BO30Y>KIE€HHBIX YYaCTKOB MHOKapja JI0 TOTO, KaK B pe3yJbTaTe HX
COOCTBEHHOM MEJJICHHOW CIOHTAHHOW JTUACTOJIMYECKON IENOJIApU3ALNA X
MeMOpaHHBIN MOTEHIIMA JJOCTUTHET TOPOTa BO30YKICHUSI.

Anomanvusill agmomamusm — STO TIOSIBIICHHUE TIEMCMEKEPHON aKTUBHOCTH
B KJIETKaX Cep/Iia, He SBISIONIMXCS B HOPME BOAUTEISIMH CEPIIEYHOTO PUTMa
(T. €. OHU CTAHOBSTCS BOJAUTEIISIMU pUTMa cep/ilia BMecTo KiaeTok CA-y3ma).

Ecau no to#i mnu mHol mpuumHe Bo3OyxaeHue CA-y3ia HE BO3HUKACT
700 HE MOXKET MEePEeUTH Ha MpeJCcepaAne BCIEICTBUE HAPYIICHUS TIPOBOIUMO-
CTH, pOJIb BOAWTENS puTMa OepeT Ha ceOs aTpUOBEHTPUKYISPHBIN y3el
(AB-y3en, yzen Amodda—TaBaper) — mericMekep 2-To Mmopsjka (4acTora re-
Heparuu umiyiabcoB 40-60 B mun). Eciau nmpoBeseHue Bo30yKaeHUS OT TPei-
CepAMil K KEeIyJOYKaM IMOJHOCThIO HAPYUIEHO, TO KEIYJ0YKHA COKpAIAIOTCs
B pUTME meiicMekepa 3-ro mopsiaka (4acToTa TeHepaluy HMIYJIbCOB MEHEe
40 B MUH), pacOJIOKEHHOTO B MPOBOJAIIEH CUCTEME JKETYA0UYKOB.

CA-y3en Ha3bIBAlOT HOMOMONHbIM (HOPMAJIBHO PACIOI0KEHHBIM) BOAU-
TEJIEM pPUTMA, a oYaru BO30YXJEHUS B OCTaJbHBIX OTIENaX MPOBOJSIICH
CUCTEMBI cepaua — cemepomontvimu (HEHOPMAJIbHO PACIOJIOKEHHBIMU). K-



Monu4ecKkuti BOAUTENIb PUTMA — HUCTOYHHMK CEPIECYHBIX UMITYJIbCOB, PACIOJIO-
KEHHBIN B TI000M MecTe Muokapaa nomumo CA-y3ia.

Coxkpanienue cepaia, BbI3BAHHOE UMITYJIBCOM M3 T'€TEPOTOMHOrO Odvara
BO30Y)K/IEHHS, HAa3bIBAIOT 3aMEILAIOIIMM, a IOCJIEA0BATEIbHOCTh COKpAlle-
HUN — 3amewarowum putMoM (Hampumep, AB-putm). Takue puTMBI BBINOJ-
HAIOT 3aIUTHYIO0 (DYHKIMIO, TOAJEPKUBAasi OTHOCUTEIHLHO BBICOKYIO YACTOTY
cepaeunbix cokpainieHuid (HCC) npu BbIpaXE€HHOM 3aMeJICHUU UMIMYJIbCAIluU
n3 CA-y3na.

I'eteporonubie ouaru Bo30yxneHus moryt ompenensatb YCC B ciyuae,
€CJIM UX CKOPOCTh T'€Hepallud UMITYJIhCOB (COOTBETCTBEHHO, 4acTOTa) OyAeT
oomnbiie, uem y CA-y3na. Hampumep, Ha (oHE BBICOKOW KOHIICHTpAIIUU Ka-
TEXOJIAMHUHOB MOXKET YCUJIMBATHCS aBTOMATH3M KJIETOK HUIKEJIEKAIIUX OTIe-
JIOB TIPOBOJSLIEH CUCTEMBI CepAlla, U, €CIU 4acToTa MX JIEMOJISIpU3aluu OKa-
3bIBACTCSl OOJIbIIIE YAaCTOThl T'€HEepaluu UMIYJIbcOoB kieTkamu CA-y3ma, 3To
MPUBOAUT K MOSIBIICHUIO 9KMONU4ecko2o puTMa (Harmpumep, SKCTPaCUCTOIHS).
Takue 3KTONMMYECKUE PUTMBI MOT'YT BO3HHUKATh MPU UIIIEMHH MHOKapJia, THITO-
KCHH, TIPU JIEKTPOITUTHBIX HAPYIIIEHUSIX U T. 1.

[Tpu mopakenun Muokapaa (HarpuMmep, UIIEMUU U JIp.) paboune KapIuo-
MHUOITUTHI MOTYT MPHOOPETATh MATOJIOTHYECKYI0 CITIOCOOHOCTh K aBTOMAaTHU3MY.
Ecau ckopocTh CIIOHTaHHOW AMACTOJIMUECKON JEMOSPU3AINN TaKUX Kapuo-
MHUOITUTOB TIPEBBIIIAET YaCTOTY T'CHEpAIIUU UMITYJIbCOB KieTkamu CA-y3na, To
9TH KJIETKHA ycTaHaBiIuBarOT coOcTBeHHYt0 UCC, CTaHOBSICH 9KmMonuueckum
BOJIMTENIEM PUTMA.

Tpuczeepnaa akmuenocms. 11oBbiieHre BO30yIMMOCTH KapIMOMHUOIIUTOB
HamboJee YacTo OOYCIOBIMBAET BO3HUKHOBEHHE ApUTMHUN MO MEXaHU3MY
TPUITEPHOW aKTUBHOCTH (HaBEIEHHOM, MyCKOBOM, OT aHrJ. trigger — crmycko-
BO KPIOYOK). DIEKTPO(U3UOIOTUUECKOW OCHOBOW TPUTTEPHOU AKTHUBHOCTH

(TpUTrTepHOTrO aBTOMATH3Ma) SIBJISIOTCA PaHHHE W TMO3JHUE TMOCTACTONSIpHU3a-
uuu (puc. 3).
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Puc. 3. TloreHuunan gecTBUs: TpUTTEpHAsi aKTUBHOCTD:
a — paHHsA NOCTACTIONSPU3AIHS; 6 — TO3IHSSI TOCTACTIONSIPU3ALINS



Panusaa nocmoenonspuzayusi — 3T0 NpeXAEBPEMEHHAs JENOISpU3aLUs
KapJIUOMHUOLIUTOB, KOTOpas MOsBIsieTcs B a3y pemnoispu3aldu MOTeHIMaIa
JEUCTBUS, KOT/Ia TOTCHIIMA MeMOpaHBI €111¢ HEe TOCTUT BEJIMYMHBI TIOTSHIIHAJIA
mokos (puc. 3). YClIoBUSAMH BO3HUKHOBEHHS PAaHHHUX MOCTACTIONSAPHU3AIII SIB-
JISIOTCS yIUTMHEHHE (Da3bl PEenosipU3aliviy MOTeHIIMaa ISHCTBUS U OpaiuKapIusi.

[Ipu 3aMenneHun pemnoyispu3alvi M, COOTBETCTBEHHO, YBEIMYEHUHU O0-
e MPOJTODKUTEILHOCTH MMOTEHITHANA ISHCTBUS MOXKET BOSHUKHYTh MPEkKIC-
BpEMEHHAasl CIIOHTAHHAs JIETOJSPU3aIis B TOT MOMEHT, KOT/Ia MPOIIECC PErno-
JSipU3aliuy eme He 3apepimics. [Ipu yMeHbIIeHHH 4aCTOThl OCHOBHOTO PUTMa
cepana (Opaaukapauu) TPOUCXOIUT IMOCTETICHHOE BO3PACTAHUE AMILTUATY/IBI
pPaHHUX HAJAMOPOTOBBIX KOJICOAHMIT MEMOpPaHHOrO MOTEHIMANA, YTO MPH JO-
CTH)KCHHHM BEJIMYMHBI TOPOTa BO30YXKIEHUS MOXET BBI3bIBATH OOpa3oBaHUE
HOBOTO MOTEHIIMAJIA ICUCTBUS €IIIE JI0 3aBEPIICHUSI KCXOIHOTO.

DTOT TPEKICBPEMEHHBIH IMOTEHIIMAN JCHCTBUS pacCMaTpPUBACTCA Kak
TPUITEPHBIN (HaBEACHHBIN), MOCKOJBKY OH 00sI3aH CBOMM BO3HUKHOBCHHEM
paHHE! MNOCTIAEMONSIpU3AINU, HCXOMASIIEH OT OCHOBHOIO IMOTEHIMana Jei-
cTBus. B cBO1O ouepenn, BTOpoil (HaBECHHBIN) MOTCHITMAT JECHCTBUS 3a CUET
CBOCH paHHEH MOCTACIOISPU3AIMNA MOXET BBI3BATh TPETHH, TOKE TPUTTECPHBIH
NOTCHIIUAJ ACHCTBUS U T. 1.

Ecnu MCTOYHWK TPUTTEPHON AKTHMBHOCTH HAXOJMTCS B JKEIYT0YKaX, TO
MOKET Pa3BUThCS KETYJA0UKOBAsK AKCTPACUCTONUS WA MoJuMopdHas (Tapokx-
CU3MaJIbHAsA) JKETyIOUYKOBas Taxukapaus (KemymIodKoBas TaxXuKapIus THIA
«apyasT» — torsade de pointes). DnekTpokapanorpadudyeckas KapTuHa IMOJIH-
MOp(HOM KeTyTOUKOBOM TaXUKap/IUU MpeJcTaBlIeHa Ha puUcC. 4 — KelyA04YKO-
BbIC KOMILIEKCHI KaK ObI BBEOTCS BOKPYT M303JIEKTPUUYECKON OcH (371eCh U aaliee
OKT npusenens! Bo |l crangapTHOM OTBEIEHUH, CKOPOCTh 3alTUCH — 25 MM/C).

Puc. 4. TlonumopdHas xeny0uKoBasi TaXUKapaAus

BO3HUKHOBEHNIO paHHUX MOCTACTOSPHU3ANUNA CIIOCOOCTBYIOT: THUIIEpPKa-
TEXOJaMUHEMUS, TUTIOKAIMEMHS], alli103, UIIIEMUS.

Ilo30mn553 nocmoenonspuzayus — 3TO MPEKACBPEMEHHAS JCTIOISPU3AIUS
KapJIMOMHOIIUTOB, KOTOpas MOSIBIISIETCA Cpasy Mociie 3aBepiieHus (a3sl pemno-
JSpU3alnU, T. €. KOTJa JJICKTPUYECKHUA 3apsii MeMOpaHbl COOTBETCTBYET IIO-
TEHUUANy TToKos (puc. 3).
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[Tonmoporoseie KojaedaHusi MEMOPAHHOTO MOTEHIMANa, KOTOPbIE B HOpME
MOTYT IPUCYTCTBOBATh, HO HUKOI/Ia CE0sl HE MPOSABIIAIOT, IPHU MATOJIOTUYECKUX
COCTOSIHUAX, COINPOBOXKJAIOIIMUXCS YBEIMYEHUEM BHYTPUKIETOYHON KOHIEH-
tparmmn Ca®* B KapAMOMHOLMTAX, MOTYT BO3PACTATh MO AMILTHTY/C, ZOCTHTAs
nopora Bo30yxnaenus (puc. 3). IloBbillieHne BHYTPUKIETOUHONW KOHLIEHTPALUU
Ca”" BBI3HIBACT AKTHBAIMIO HECENEKTUBHBIX HOHHBIX KAHAIOB, 00ECICUHBAIO-
IMX yCUIIEHHOE MOCTYIUIEHHe KAaTHOHOB (IaBHBIM obpaszoM Na') u3 BHekIe-
TOYHOM CpeAbl B KapAMOMHUOLMT. B pe3ynbraTre OTpULATENIbHBIN 3aps] BHYT-
pEHHEN MOBEPXHOCTH MEMOpAHbl YMEHBILAETCS, TOCTUIas BEJIMYUHBI IMOPOTa
BO30Y)KJIE€HUS, U BOSHUKAET CEPUsI MPEKAEBPEMEHHBIX TOTEHIIUAIOB JI€HCTBHUS.

[To3nHue mocTaenonsipu3avy YacTo NOSBISIOTCS NPy HHPapKTe MUOKapa,
MOT'YT BOSHUKHYTb I1OJ1 AICMUCTBUEM CEPJICUHBIX INIMKO3UI0B, KATEXOJIaMHUHOB.

Hapymenuss npoBeneHusi ummyJabcea. [IpoBoguMocTs — crnocoOHOCTH
KapAMOMHOLMTOB MPOBOJUTH UMIYJIbCH BO30YykaeHus. CyliecTByeT TpH OcC-
HOBHBIX THIIa HAPYIICHUI MPOBOJMMOCTH: 3aMeJJICHHE WU OJI0Ka/ia mpoBeie-
HUsI, TIOBTOPHBIM BXO/ MMITyJibca (MeXaHH3M re-entry), cBepXHOpMaabHOE MPo-
BEJICHUE.

3ameonenue unu On0Kaoa npoeedenus umnyavca. PactipocTpaHeHue
UMITyJIbca BO30YXKJIEHUS OJIOKHPYETCs, €CIIM OH JIOCTUTaeT ydyacTka MUOKap/a,
HECIIOCOOHOT0 K BO30YXAeHHI0. Yallle Bcero mpoBe/leHne UMIYJbca Hapylla-
€TCsl, €CTM OH JIOCTHraeT KapJAMOMUOIUMTOB, HAXOASAIIMXCA B pedpakTepHOi
daze. B aTom ciyuae roBopaT 0 ghyHKkyuonanreHot 6mokane. PacnpoctpaneHue
CJIEIYIOIETO MMITyJIbca BO30YXKIEHUSI MOXET He Hapymatbes. biokama, BbI-
3BaHHas O0apbepoM B BHJI€ PYOIIOBOM TKaHH, 3aMeUIalONIed KapAHUOMHUOIUTHI,
Ha3bIBACTCS uKkcuposanHol 6JI0KaI0N IPOBEICHNUS UMITYJIbCA.

[TpuunHOW 3amesUieHHs] TPOBENCHUS HMITYJIbCa BO30YXKICHUS WU €ro
0JIoKagbl HEpeaKo OBIBAET CHIDKEHHWE KOJWYECTBA MOTEHIIMAI3aBUCUMBIX
Na'-kaHalloB KIETOK, KOTOPBIM B HOpPME TIPUCYIIEe CBOHCTBO OLICTPOH Aenons-
puzarnuu (Hanpumep, padodne KapaHOMHONUTHI, BoiokHa Ilypkunbe). Cytie-
CTBYET MpsAMas 3aBUCUMOCTb MEXIY KOJMYECTBOM MOTEHIIMAI3aBUCUMBIX
Na'-xkaHanoB ¥ BelIMYMHOHN MOTeHIHMAaNa MOKos. Tak, NP YMEHBIIEHHH MEM-
OpaHHOr0O TMOTEHIIMAA MOKOosS pabodyero KapauomMuormura 10 ypoBHsS —50 MB
(8 HopMe —90 MB) MHakTMBHpYeTCs OKOJO TONOBHHBI BceX Na'-kaHanos.
B srom ciydae Bo30yk/1eHUE U MPOBEIECHUE UMITYJIbCA CTAHOBSTCS HEBO3MOX-
HbIMU (HampuMep, B 30HE UIIEMUU MUOKAP/IA).

B onpenenennpix ciyyasx Jake IpU 3HAYUTEIbHOM YMEHBLIEHUH MTOTEH-
[[ajia MOKos MPOBEJICHNE UMITYJIbca BO30YXKACHUS, MTpaBaa, CYIIECTBEHHO 3a-
MEJUIEHHOE, COXpaHsAeTcs. Takoe IMPOBEIEHHUE OCYIIECTBISAETCS MEIJIECHHBIMU
Ca”"-kananamu 1 MeIeHHbIMA Na'-KaHaTaMH, KOTOPbIE YCTOHYMBBI K CHIDKE-
HUIO TIOTEHITHAIa TOKos (puc. 5).

B pa6ounx KapAMOMUOLUTAX CYLIECTBYIOT TOJbKO ObICTphle Na'-KaHamsl,
HO B YCJIOBUSX MILIEMUH MHUOKap/a OJIHA MOJIOBUHA 3TUX KAHAJIOB UHAKTUBUPY-
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eTcsi, a Jpyras MOJIOBUHA MOYKET MPEBPATUTHCS B AaHOMAJIbHBIE «MEIJICHHBIE
Na'-kananel. Takum 00pa3oM, «OBICTPhIE» KIETKH IPEBPALIAIOTCS B «MeLIeH-
HBIE» KapJUOMUOILMTHI, IPU MPOXOXKJIECHUH Yepe3 KOTOPbIE UMIYJIbC BO30YXK-
TEHUSI MOXKET 3aMEJUIUTh CBOE PACIIPOCTPAHEHUE WU OJIOKHPOBATHCA.

1

Puc. 5. BausiHre ocTpoil MiieMuu MUOKap/Aa Ha NOTEHIMaN JeHCTBUS paboyero (THIUYHO-
ro) KapJAHOMHUOLINTA!
1 — HOpMaJIBHBII TOTSHITHAIT JCHCTBHS;, 2 — «MEJUICHHBII» TOTCHIIUA ISHCTBUS

Iloemopuslit 6x00 umnynvca (mexanusm re-entry). DTUM TEPMUHOM
0003HAYaroT SIBJIICHUE, NMPU KOTOPOM DJIECKTPUUECKUN UMITYIILC, COBEpILAs IBU-
KEHUE TI0 3aMKHYTOMY Kpyry (TeTje, KOJbIly) B MHOKapje, BO3BpallacTCs
K MECTY CBOET0 BO3SHMKHOBEHHMs (CIrcus movement).

PaznuuaroT macro re-entry (MakpopueHTpH) U MICro re-entry (Mukpopu-
eHTpu). [Ipu TakoM JeeHUH YYUTHIBAIOT pa3Mepbl Kpyra (MeTiin), B KOTOPOM
OCYIIECTBIISIETCS] IOBTOPHBIN BXOJI UMITYJIbCA.

B Hopme mmnynbceel u3 CA-y3na CTpOTro yHOPSIOUEHHO PacIpOCTpaHsi-
IOTCSL TIO CEpJIly, BbI3bIBAs JEMOJISIPU3AIMIO BCEX BOJIOKOH MHUOKapia, Mocie
yero 3aTyxaroT. Kaxplii yuacToK MHOKap/ia U MPOBOJAIIEH CUCTEMBI JETONs-
PU3YIOTCS TOJ EUCTBUEM OJHOTO HMMITYJbCa TOJIBKO OJWH pa3 (B CUIY pe-
(bpakTEpHOCTH KapUOMHUOILIUTOB).

Jlist pa3BuTHS MexaHu3Ma re-entry HeoOX0IUMBI CJIETYIONTUE YCIOBUS:

— CYIIECTBOBaHHWE 2 KaHAJOB MPOBEACHUS UMITYJIbCA, Pa3/IeICHHBIX MEXK-
1y co00# (hyHKITMOHAIBLHO WJIM aHATOMUYECKH,

— OJIHOCTOPOHHSISI 6JI0Kaa MPOBEICHUS UMITYJIbCA;

— HAJIWYUE TIOTCHIMAIBbHO 3aMKHYTOM TIETJIM [BIDKEHUS HMITYJIbCa
(HampuMep, B MeCTaxX pa3BETBJICHUS BOJIOKOH MPOBOMSIICH CHCTEMBI, 30HaX
KOHTAKTOB OKOHYAHUH BOJOKOH [IypKHHBE ¢ KapJHOMHOIIUTAMH);

— 3aMeJJIeHHe TMPOBEACHUS HMMITylibca MO Ilenu re-entry (3amemsieHue
CKOPOCTH TPOBEJICHHS UMITYJIbCA, TAK YTO HHA B OJTHOM TOUYKE METJIM BOJIHA BO3-
Oy>KIeHUS HE BCTPEYALTCS ¢ 30HOU pePpakTepHOCTH).

CobmroieHrie 3TUX YCJIOBHI BO3MOXKHO B TOM Cllydae, €CJIH COCEIHUE
KJIETKU MHOKap/a OynyT pa3iudarbCs MO CKOPOCTH MPOBEJCHUS HWMITYIHCOB
U TPOAOIKUTENHFHOCTH pedpakTepHOro nepuoa (Harmpumep, QyHKIIHOHATIBHO
TeTePOTCHHBIN yUaCTOK MPU UIIEMHUH MHOKap/Ia).

Ha puc. 6 mokaszano pacmnpocTpaHeHHE BOJHBI BO30YXKIEHHS B HOpPME.
HNmmynbe qocTUraeT TOYKM X U Jajiee CIeAYeT MO JBYM MapauIeIbHBIM My TsIM
(oo 1 B) B HHXKeNeXKaNIUEe OTAEIbl MpoBoAsIIeil cuctemMbl. CKOPOCTh MPOBEE-
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HUS U pePpaKTEPHOCTH IMyTEH O U 3 OJIMHAKOBBI, IOATOMY JIBE BOJIHBI BO30YK-
J€HUSI OJHOBPEMEHHO MPUXOJAT B JUCTAIbHBIA y4aCTOK MPOBOASIIECH CUCTe-
MBI, [JI€ TacsT IpYT Apyra (3aTyxaHue UMIYJbCca).

Morexuman
neRcraun

o /X\\B
— I L I,

AucTanbHble OTAGNL NPOBOAKLLEA CUCTEOMbI

Puc. 6. IIpoBenenune nMitysiabca B HopMe (KOHeuHbIe BoJIOKHA [TypkuHbe)

Ha puc. 7 nmokaszaHo, 4TO MPOUCXOJUT, €CIU MPOBEIACHUE HMITYJIbCa IO
OJIHOMY U3 TyTel OyIokupoBaHO. B 3TOM ciydae mpoxoxaeHUe UMITYJIbca BO3-
OyXXIeHUS U3 BEPXHUX B HUIKHUE OTIEIbI MPOBOJAIICH CHUCTEMBI BO3MOXKHO
TOJIBKO MO TIyTH o (puc. 7, a). PactipocTpaHsisich, UMITYJIbC MOXKET JOCTUTHYTh
KOHEeYHOU ToukH myTH [ (). Eciu mpoBoaUMOCTh TUCTANIBHBIX OTAEIOB MYTH 3
TOKE HapyIlIeHa, TO UMIYJIbC MPOJ0JDKAET PACTIPOCTPAHSATHCS B HIDKEIIC KAIUe
ydacTk. OJIHaKO MHOT/Ia UMITYJIBC CIIOCOOEH MPOBOAUTHCS IO MYTU [ peTpo-
rpagHo (BBEpX), U ATO SIBJICHHE — OJHO M3 00s3aTEIbHBIX YCIOBUN peanun3a-
[[UM MexaHu3Ma re-entry (puc. 7, 0).

Hapymienue, mpu KOTOPOM UMIYJIbC PACIPOCTPAHSIETCS MO MPOBOISIIUM
MyTSIM TOJBKO PETPOTPAIHO, HA3BIBAIOT 00HOCMOpOoHHel 010Kadou. OMHOCTO-
pOHHsIST GJI0Ka/a MPOBEJEHUSI UMITYJIbca HAOMI0AaeTCsl B yUyacTKaX MHOKap/a,
I7Ie COCeHME KJIETKH UMEIOT pa3HbIil pedpakTepHbIi nepuos (Hampumep, mpu
UIIEMUU MHOKap/a).

Nmimynibe, pacripoCTpaHSIOIIMICS PETPOrpaHo MO MyTH [3, MOYKET BHOBH
JOCTUTHYTHh TOYKHU X. EClii B 3TOT MOMEHT IyTh 0. HAXOIUTCA B (paze pemnos-
pH3alny, TO MOBTOPHAS BOJIHA BO30YKICHHS 3aTyXaeT B TOUKe X (puc. 7, 6).

< J\

a 7

Puc. 7. Mexanu3M MoBTOPHOTO BXoJ1a UMIynbcea (re-entry). OgnoctoponHsis 010kana
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Ecnu ckopocTh peTporpasiHoro nNpoBeAEHUsS UMIYJbCa MO MYyTH 3 MEHb-
1€, 4eM B HOpME, TO B 3TOM CJIy4ae BpeMsl, 3a KOTOPO€E ITOBTOPHAsl BOJIHA BO3-
OyXJEeHUs MPOBOAMUTCS MO MYTU [B, TOCTATOYHO JUIsl TMOJTHOW PENoaspU3alun
nyTtd o (puc. 8). JlOCTUTHYB TOYKHU X, UMIYJbC BHOBb aKTUBUPYET NyTh O, 3a-
MbIKasi KpYyr, MO KOTOPOMY IOCTOSIHHO IUPKYJUPYET BOJIHA BO30YKIEHUS.
OTOT KpPyr MOXKET CYIIECTBOBATH HEOIPEICIEHHO JOJIr0€ BpeMs, MPU ITOM
KKJI0€ MPOXOKIAECHUE MMITYJIbCAa AKTUBHPYET AUCTAJIBHBIE OTHAENIBI IPOBOJS-
el CUCTEMBI, TIOCE YEro BOJIHA BO30YKJEHHUS PaCIpPOCTPAHSIETCS MO BCEMY
MHOKaply, BbI3bIBAsI TAXUAPUTMUMU.

X
o B

AN

U y

.
>~

Y

Puc. 8. Mexanu3m NOBTOPHOTO BXOJa UMITyJibca (re-entry). 3ame uieHne peTporpaHoro
IMPOBEACHHUA UMITYJIECA

Taxkum oOpazoM, CYITHOCTh MEXaHU3Ma re-entry 3akiiro4aeTcsi B TOM, 4TO
UMITYJIbC IMOBTOPHO BXOAMUT B y4acTOK MHOKapAa WU MPOBOASLIEH CUCTEMBI,
co3aBasi HIUPKYJISIIUIO BOJTHBI BO30YKICHHUS.

Ceepxnopmanvnoe npoeedenue. BO3HHKAaeT B Ciydae, €CIU HMITYJIbC
BO30yx)eHus u3 CA-y3na ObICTpee HOCTUTAET JKETYI0UYKOB MO JIOMOJHUTE b-
HBIM IyTSAM MPEICEPIHO-KENTYTOYKOBOro MpoBeAeHusa. K TakuM myTsm OTHO-
carcs nydok Kenra (mpaBbiii u JieBslit), JxeliMca n HekoTopeie apyrue. [lpa-
BbIi Mydok KeHTa coequHsIeT MpaBoe Mpeacepavde ¢ MpaBOW HOKKOW ITydKa
['uca, a meBbI My4OK — JIEBOE MpEACEPAUE C JEBOM HOXKKOM myuka ['mca. I1y-
yok JlxeliMca coequHSET Tpeacepaus ¢ HkHel yacThio AB-y3na. 1o aTum
JOTIOTHUTENIBHBIM TPOBOSIINM IYTSIM UMITYJIbChl BO30YykaeHus uz CA-y3na
JOCTUTAIOT YACTHU KEITYJOUYKOB PaHbIIIE UMITYJIbCOB, KOTOPbIE UIYT OOBIYHBIM
nyteM yepe3 AB-y3en. OTo NpUBOAUT K NPEXKIAEBPEMEHHON aKTUBALIMU YaCTH
KEIYAOUYKOB, APyras UX 4acTh BO30YKIAETCS MO3KE MUMITYJIbCAMHU, TMPOXOs-
My yepe3d AB-y3en. Ilpu 3ToM mpoUCXOOUT B3aMMHOE HAJIOKEHHE MPOBO-
JTUMBIX UMITYJIbCOB BO30Y)K/ICHUS U BO3HUKACT TaXHApUTMHs (HAlpuMep, CUH-
npom Bonbsha—Tlapkurcona—Yaiirta).
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APUTMMUMU B PE3YJIBTATE HAPYIHIEHUA ABTOMATU3MA

B 3aBucMMOCTH OT MecTa reHepalud aHOMaJbHOrO UMIYJbca BO30YXke-
HUS BBIIEISAIOT JABE FPYIIIBI DU TMHUMN:

1. Homotonuele aputMuu (Bo3HuKaroT B CA-y3ie):

— CHHYCOBas TaXUKapaus;

— CHUHYyCOBas OpajguKapaus;

— CHHYCOBasl ApUTMHUS;

— cunapom cinaboctu CA-y3na.

2. 'erepoTtonHbie aput™Muu (Bo3HUKaOT BHE CA-y37a):

— IPEACEPAHbIN MEJICHHBIA PUTM;

— aTPUOBEHTPUKYJSPHBIN (Y3J1I0BOI) pUTM;

— MUTrpauusi BOJUTENS pPUTMA;

— WJIMOBEHTPUKYISIPHBINA (KENTy10YKOBBIN) PUTM;

— JHccOoUMalus ¢ UHTEepPEepeHIIrei.

HOMOTOITHBIE APUTMHUUA

Cunycosaa maxuxapous — 5TO yBEJINYECHHE B IOKOE YACTOTHI T'€HEpa-
MU UMITYJIBCOB BO30YxkaeHus1 B CA-y3ie Bbllie HOpMbI (6osiee 90 uMIyabCoB
B MHH) C OJIMHAKOBBIMHU MHTEPBAJIaMH MEX 1y HUMH (puc. 9).

Puc. 9. CunycoBas Taxukapaus. Hopmanbhbsie 3yo1sl P u kommiekcsl QRS; UCC Gomnbie
90 yua./muH

DneKTpOPU3UONIOTHIECKUN MEXaHU3M: YCKOPEHHE CIIOHTAaHHOW JTHacTO-
JTUYECKON Nenosipuzanuu MmeMOopansl kietok CA-y3na.

[TprumHbL:

— YCWIICHHE BIHUSHUS Ha CEpAle CUMIATUKO-apPEHATIOBON CHCTEMBI
(ctpecc, pusnyeckue Harpy3KH, ocTpasi KPOBOIIOTEPSI, TUIIEPTEPMUS, TUXOpa -
Ka, THIIOKCEMUSI, THITOTJIUKEMUS U Jp.);

— CHUJKEHUE BIUSHUA HA CEepJle NMapacUMIaTHYeCKONd HEPBHOM CHUCTEMBI.
[ToBpexaeHue 1eHTpaIbHBIX HEPBHBIX 00Pa30BaHMM (TTOJAKOPKOBBIX SIEpP, PETH-
KyJsIpHOHM (hopmarnuu, sjaep IpoaoiAroBaTOr0 MO3Tra), MPOBOSIIMX MyTeH, mapa-
CUMIIaTUYECKHUX TAHTJIMEB U HEPBHBIX CTBOJIOB, PELENITOPOB KApIUOMHUOIUTOB,;

— TPAMOE JEUCTBHE TOBPEKIAIOMUX (DAKTOPOB Pa3TUIHON TPHUPOIBI
(pu3muecknx, XUMHUECKUX, Onosorniecknx) Ha kiaeTku CA-y3mna (Hampumep,
MEXaHHYeCKasi TpaBMa, TOKCHUYECKUI MUOKAPIUT, HHPAPKT MUOKap/Ia u ap.).

15



Cunycoeasa opadukapous — yMEHBIIEHUE B MOKOE YaCTOTHI T'€HEPALUU
UMITyJIbcOB BO30yxeHusa CA-y3noM Huke HOpMbI (Kak mpaBuio, 40—60 nMm-
MyJbCOB B MHMH) C OJJMHAKOBBIMH MHTEpBajiaMu Mex 1y HUMU (puc. 10).

N SR Aas AR A R AR

Puc. 10. Cunycosas Opanukapaus. Hopmansabie 3yorsl P u komrmiekcsr QRS; YCC meHb-
e 60 ya./MuH

DNeKTpOoPU3UOIOTHUECKAN MEXaHU3M: 3aMeJIJICHHE CIIOHTaHHOM JHacTo-
JUYECKOU Jenoisipu3anuu MeMOpanbl kiieTok CA-y3na.

[TpruunHsL:

— aktuBanus 3 (PEKTOB MapacUMIATHICCKON HEPBHOW CHCTEMBI Ha Cep/I-
IIe BOSHHUKAET MPHU pa3IpakeHUH sifep Oy KIaolero HepBa WM ero OKOHYa-
HUi (Hampumep, MPU MEHHMHTUTaX, dHIE(haIUTax); pedIeKTOPHOE YCHUIICHHE
BaryCHBIX BIIMSIHUH TIpH HaTyXuBaHuUM (IpoOa BanbcaabBhl), Ha/laBIMBaHUH Ha
riasHeie s01m0ku (pediiekc AmrHepa), a Takke B 30HE MpoeKiuu Oudypranuu
coHHOM aprepuu (pedekc ['epunra) u B 00J1aCTH COTHEYHOTO CIUIETeHHS (pe-
bnekc ['ombiia);

— CHIDKEHHME CUMIIATUKO-aJpEeHAIOBBIX 3P (HEeKTOB Ha cepile — Habiro-
JaeTcs MPU MOBPEXKIEHUN CUMIATHUYECKUX CTPYKTYp (Hampumep, ruroTagaMmy-
ca) WIM CHIDKEHUU aIpEHOPEAKTUBHBIX CBOMCTB cepjla (Hampumep, TMIIOTH-
peo3, nelcTBue B-aapeHo0I0KaTOPOB);

— TpsAMOE JICHCTBHE TOBPEXKTAIONIUX (DAKTOPOB pa3IMUYHON TPUPOJIBI
(pusnueckux, XUMHUYECKUX, Ononorndeckux) Ha kiuetku CA-y3ia (Hampumep,
MEXaHU4YecKasi TpaBMa, MH(APKT, WHTOKCUKAIIMM — OMUATAMH, XKEITYHBIMU
KHCJIOTaMH | JIp.).

Cunycoeas apummusa — HapylUIeHUE CEpJCYHOrO0 PUTMA, XapaKTEpU3y-
IOI[eeCcss HEPAaBHOMEPHBIMU MHTEPBAJIaMU MEXIY OTACIbHBIMU 3JICKTPUUCCKHU-
MM UMITyJIbcamu, ucxoaamumu u3z CA-ysna (puc. 11).

Puc. 11. CunycoBas aputmust. Hopmanbhslie 3yous! P u komminekcsr QRS
16



OnexTpoU3NOTOTUYECKII MEXaHU3M: KOJIEOaHHUs CKOPOCTH (YBEJIMUYEHUE,
CHUYKEHHUE) CIOHTAaHHOM ANACTOIMYECKOH nenossipuzanuu kietok CA-ysna.

[TprunHbI:

— ¢nykryanusa (ycuwieHue/ocnablieHUue) WiIW HapylIeHHE COOTHOIICHUS
CUMITIaTUKO-aAPEHATIOBBIX U apACUMIATHUYECKUX BO3ACHCTBUI HA MUOKAP;

— JecTBHE MOBpPEKIAIOMUX (AKTOPOB HENOCPEACTBEHHO Ha KieTku CA-
y351a (TpaBMa, KpOBOU3IUSHUE, OMYXOJIb U Ap.).

CuHycoBasi apuTMHUs, CBA3aHHas C (pazaMu JIbIXaHMs, HA3bIBAECTCA ObIXA-
menbHol apUTMHEN M HaOJMI0JaeTCs y HOBOPOXKIEHHBIX, Y 3J0POBBIX JOJEH
MOJIOZIOTO BO3PACTa, @ TAKXKE y B3POCIbIX JIOJIEH BO BpEMsl CHa.

Bo Bpems BbIIOXa, B CBSI3U C MOCTYIUICHMEM COOTBETCTBYIOUIEH MMIMYJIb-
caluu OT JIErOYHOW TKaHHU, MOBBIIIAETCS TOHYC ONYXKIAlOUIEro HepBa, a BO
BpeMsl BIOXa OH CHUXKAeTCsl. DTO BBI3bIBAET YEPEOBAHUE MIEPUOIOB YPEKEHUS
Y YYalleHHs CEPIAECYHOr0 pUTMa. Y B3POCIIBIX JIOAECH C pa3BUTON CUCTEMOU pe-
TYJISIUN BET€TaTUBHBIX (DYHKIIUM 3TO pa3inuue MPOSIBISIETCS JHIIL BO BpeMs
CHA, KOT'Jla peryasiTOpHbIE MEXaHU3Mbl B ONPEEICHHON CTENEHH 3aTOPMOXKE-
HBI. Y HOBOPOXX/ICHHBIX TaAKHE MEXaHU3MbI HE C(DOPMUPOBAHHI.

Cunopom cnabocmu CA-y3na (CUH.: CHHIPOM Opaju-, TaXUKapauu) —
310 HecriocobHocTh CA-y3ma o0ecrieyuBaTh PUTM CEP/lA, aJIeKBATHBIM YpOB-
HIO KU3HEJEATEIbHOCTH OPraHU3Ma.

DOneKTpoPU3NONIOTHYECKU MeXaHu3M: HapyuieHue aptomatu3ma CA-
y3Jla, BOSHUKHOBEHHE HA 3TOM (OHE T'eTEPOTOIMHBIX (IKTOMMYESCKHX) OYaroB
PUTMHUYECKON aKTUBHOCTH.

[TprumnHsbL:

— paccTpOMCTBO COATAHCHPOBAHHOCTH CHUMIMATHUKO-aJAPEHANIOBBIX U Mapa-
CUMIIATUYECKUX BIUSHUN Ha ceplle ¢ mpeoliaagaHueM MOCIeTHUX (Hampumep,
IIpU HEBPO3aX);

— mnoBpexaeHue kiaeTok CA-y3ma (Hampumep, HHGAPKT MHOKapaa, MHO-
KapJIUTHI U JP.).

OcHoBHble OKI -miposiBieHUs: NEPUOANYECKAs WA MOCTOSIHHAS CUHYCO-
Basi OpaauKapaus, CMEHSIONIAsACS CHHYCOBOW TaxXWKapAHUeH, TperneTaHueM WU
MEpUAHUEM MpeICcepInii, MEAJICHHOE BOCCTAHOBJIEHUE CUHYCOBOI'O pUTMa IO-
CcJie IpEeKpalleHusi CHHYCOBOW TaXUKapauH, 31306l ocTaHOBKU CA-y31a.

N3menenune noka3aresieii remoauHaMuku. CHHYCOBasi TaXUKapAusl MO-
KET CONPOBOKIATHCS YBEJIMYEHUEM CEPIEYHOro BbIOpoca (3a cUeT MOBBIIIE-
Hug YCC), a Takke HE3HAUYUTEIbHBIM BO3PACTAHUEM CUCTOJIIMYECKOTO apTepu-
anpHOrO naBieHus (AJl).

CunycoBasi Opamgukap/ids MOMXET COYETATHCS C TMOHMKEHHWEM BEIIMYWHBI
cepaeuHoro BeiOpoca, cHrkeHuem AJl, ¢ morepeit Co3HaHUS B CBSI3M C UIIIEMU-
eit mo3ra npu YCC 35 ya./mun u HIke (1ipu curapome ciadboctn CA-y3mna).

[Ipekpamienrie renepanuu uMiyiabcoB CA-y310M (CHHIPOM OCTaHOBKH
CA-y3na) 6onee uem Ha 10-20 ¢ 00yCIIOBIHMBAET MOTEPIO CO3HAHUS U PA3BUTHE

17



CyZIOpor. DTO COCTOSIHUE HA3bIBAIOT cuHOpomom Mopeanvu—Aoamca—Cmokca.
[TaToreneTnueckor OCHOBOM CUHAPOMA SIBJISECTCS UILIEMUS MO3Ta.

I'ETEPOTONHBIE APUTMUU

CHmKeHue akKTUBHOCTH WIM IpekpauieHue aestenbHoctd CA-y3na B pe-
3ylbTaTe €ro (PyHKIIMOHAJBbHOTO WJIM OPraHUYECKOTO MOBPEXKIECHHS CIOCO0-
CTBYET CO3[aHUIO YCIOBHM ISl BKJIIOUEHUS ABTOMATHYECKUX LIEHTPOB 2-TO
1 3-T0 nopsAKoB. IIpu 3TOM 3KTONMYECKUI OYar ¢ ero OOBIYHBIM PUTMOM, 00-
nee Hu3kuM, yeMm y CA-y3na, nmpuHumaer Ha cebs (yHKUMIO TeicMmekepa.
B cBs3u ¢ 3TUM HapylIeHUs pUTMA TAKOTO THIIA HOCAT Ha3BaHUE IE€TEPOTOII-
HBIX (CHH.: SKTONHYECKHUE; OT rped. eKtopoS — cMmeleHHbIi), TaCCUBHBIX WU
3aMellaroIMX (CHHYCOBBI PUTM) apUTMUH.

IlIpeoceponstit mednennvtii pumm. DKTONUYECKUNW BOAUTEIb pPUTMA
HaxOJIUTCs, KaKk MpaBuio, B jeBoM npeacepauu. Ha OKI' BeisBIAIOTCA peakue
UMITyJIbChbl BO30YxeHusa (Menee 70—-80 ummnynbcoB B MHH). MoxkeT HaOIi0-
JaThCsl TIPU HEBPO3aX, BPOXKJIEHHBIX U MPUOOPETEHHBIX MOPOKAX CEpAla, Kap-
JUOMHOIIATHSX.

Ampuosenmpukyaapustii (y3106011) pumm HaOIIONAECTCI B TEX CIydasx,
korna umnyibcbl B CA-y3ne win BooOle He BO3HUKAIOT WIIM T€HEPUPYIOTCS
C MEHbIIEeW 4acTOTOM, 4yeM B KieTkax AB-y3na. ICTOYHUKOM UMIYJIBLCOB MO-
KET OBITh BEpXHSsS, CpEHsS WM HUKHSSA yacTh AB-y3na. Uem Bbile okanu-
3amMsl TelcMeKepa, TeM OOJIbllleé YacTOTa TEHEPUPYEMBIX UM HMITYJIbCOB.
Ha DOKI BeIsBIISIETCS OTpHUIIATEIBHBIN 3y0el P Bo BceX OTBeIEeHUSX, KOTOPBIH
MOJKET pacrojiaratbcsi mepesl KelayaouyKoBbIM koMiuiekcoM QRS, HacianBaTh-
Csl Ha HETO WJIM HaXOAUTCA MOCJIE HErO B 3aBUCHUMOCTH OT TOTO, B KAKOW 4acTH

Puc. 12. ATprOBEHTPUKYISPHBIN pUTM U3 BepxHel yactu AB-y3na. UuBepcus 3ybua P,
YCC — 40 yn./mMmun

Muczpayus 60o0umensa pumma XapakTepu3yeTcs MepeMeIIeHUEM NeicMe-
likepa n3 CA-y31a B HIDKENIEXKalllMe OTHEelNbl (MpeuMyllecTBeHHO B AB-y3en)
1 00OpaTHO.

Houosenmpuxynapuotii (dces1iy0oukosstit) pumm pa3BUBACTCA KakK 3a-
MEMIAIONMH TP TOJABICHHH AaKTUBHOCTH IIEHTPOB 1-r0 M 2-TO TOPSIKOB.
My ibChI TeHEPHUPYIOTCS, KaK MpaBuiio, B mydke ['mca (B ogHOW M3 €ro HO-
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KEK) u, pexe, B BoJokHax [lypkunbe. [Ipy 3TOM yacToTa reHepaluy UMITYJIb-
coB coctaBisgeT 20—40 B mun u menee. Ha OKI' kommiekcel QRS ymmpenst,
nedopMHupoBaHbl, 3yoer P, kak mpaBuiio, OTCYTCTBYET (COBHAAAET ¢ KOMIUIEK-
com QRS) (puc. 13).
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Puc. 13. imnoBeHTpuKyaspHbIA putM. OTcyrcTBHUE 3yO1a P, ymmpeHHsIi 1 1edopMupo-
BanHbd QRS; YCC — 2040 ya./mMmun

Juccoyuayua ¢ unmepghepenyueit 3aKinto4aeTcsi B OJTHOBPEMEHHON He-
COTJIACOBAaHHOM paboTe ABYX I'€HEPaTOPOB CEPACYHOrO PUTMA, KaK IPaBUJIO,
HOMOTOITHOTO (CHHOATPHAIBLHOT0) M IeTEPOTONMHOro (Jalie BCEro aTpHOBEH-
TPUKYJISIPHOTO WK KEJTYT0YKOBOIO0).

HN3meHenue mokasaresieil reMoauHaMuKu. [Ipu npencepiHOM MemJIeH-
HOM PUTME ITH HApYIIEHUs CXOIHBI C TAKOBBIMH IIPU CUHYCOBOM OpauKapIuu.
[Ipr aTpUOBEHTPUKYISIPHOM PUTME HAPYIIEHUS] TEMOJUHAMUKHU OIPENAECIISIOTCS
B OCHOBHOM OJHOBPEMEHHBIM WJIM IOYTH OJHOBPEMEHHBIM COKpPAIlEHUEM
MpEeICEPANA U KETYAOYKOB. B CBSI3M ¢ 3TUM Hapymaercsi KpOBEHAIIOJIHECHUE
MOJIOCTEH cepiia, YTO OOYCIOBIMBAET CHIDKEHHE €r0 YAapHOTO U MUHYTHOT'O
BBIOPOCOB, a Takxke cucteMHoro AJl. Ilpu naAMOBEHTPUKYIIPHOM PUTME U JHUC-
coranuu ¢ uHTepdepeHIuert HabI1ar0TC CXOHBIC H3MECHEHUS.

APUTMMMU B PE3YJIBTATE HAPYIIEHUA TPOBOANMMOCTHU

IIposooumocms — criOCOOHOCTH KIJIETOK CEp/Iia MPOBOIUTH MUMITYJIbCHI
BO30ykJeHusA. JTa (YyHKIHUS CBOMCTBEHHA MPOBOIAIICH CHUCTEME M COKpaTH-
TEIbHOMY MUOKApAY.

Bunbl HapylieHui TpoBOAMMOCTH B CEpALE MPEACTABIEHbI Ha puc. 14.

Buabl HapyLLueHMin NPOBOAMMOCTU B cepaue

v v

Mo N3MEHEHMI0 CKOpOCTH Mo nokanusauum HapyLleHUsi NPOBOAUMOCTY
npoBeAeHnst UMnynbca

¢ ¢ y A 4 A 4 A 4

3ameaneHue | | YckopeHne CwuHoaTtpu- | | BHyTpunpea- || ATpuoBeH- || BHyTpwxeny-
anbHoe cepaHoe ||TpuKynsipHoe|| AOo4koBoe

Puc. 14. Bunpl HapyleHU IPOBOIUMOCTH B CEPILE
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Hapymenus npoBOAMMOCTH MO U3MEHEHHMIO CKOPOCTH MPOBENCHHS HM-
myJbca BO30YXKICHHUS MOIPa3CIIAIOT Ha ABE Tpymisl (puc. 14):

1) 3ameuieHue uiK 0JI0Kaa MPOBEACHUS UMITYJIBCOB BO30YKICHNUS;

2) yCKOpEHHE TIPOBEICHUS UMITYJIBCOB BO30YKICHUS.

3ameonenue uiu 610Ka0a nPpo6eOeHUsL UMNYIAbCOB B030YHCOCHUS SIBIISI-
I0TCA CIeACTBUEM (YHKUMOHANBHBIX WIM OPraHUYECKUX U3MEHEHHUI B MPOBO-
IAIIEA CUCTEME CEPALA.

IIpyunHsI:

— noBblIeHUE 3P(HEKTUBHOCTH MAPACUMIIATUYECKUX BIUSHUN Ha CepAlle
U (WJIH) €ro XOJIHMHOPEAKTUBHBIX CBOMCTB;

— HENOCPEACTBEHHOE MOBPEXKACHUE KIETOK MPOBOASIICH CUCTEMBI Cep-
1a pa3au4yHbIMU (paKkTopaMu (PU3MYECKOr0, XUMUYECKOTO U OMOJIOrMYeCcKOro
npoucxoxaeHus. Haubonee yacto Takumu (akTopamu SBISIOTCS UHGAPKT
MUOKap/a, MUOKApAUT, ONlepaliOHHbIE (KapAUOXUPYPTUUYECKUE) TPABMbI, pPyO-
bl, OIYXOJHM, HHTOKCUKAIIUS aJKOTOJIEM, HUKOTUHOM, JEHCTBUE OaKTepuaib-
HBIX TOKCMHOB (IIpu nudTepuu, ckapiaaTuHe, OpIOMIHOM TH(E), BUPYCHON HH-
dexuuu u ap.

Hapywenue cunoampuanshozo npogedenus 3aKI04aeTcs B 3aMeJICHUH
win OJI0Kajie POBEICHUS UMITYJIbCOB BO30YykaeHus: oT CA-y3na K npeacepiu-
M, 4TO OOYCJIOBIIMBAET BBINAJCHUE OTICIbHBIX CEPJICYHBIX COKpAIlCHUIA.
B pesynbpraTe HabmrogaeTcs 3aMeIJICHUEe YaCcTOThI U HapyIIEHUE PErysipHOCTH
CepIEUHbIX COKpaiieHui (puc. 15).

Puc. 15. CunoarpuanpHas 0Ji0kana. BeimaaeHust oTneabHbIX cepaeuHbix mukioB PQRST

Hapywenue enympunpeoceponozo nposedenus. IIpu 3ToMm Hapymaercs
MIPOBEJICHUE HMMITYJIbCOB BO30YXKICHHUS IO MPOBOSIIUM IYTSAM MPEACEPIUA.
Haubonee BaxHYIO pOJb HTpacT PacCTPOIMCTBO MPOBEACHUS HMITYJIbCOB IO
MEXIPEICepAHOMY ITydKy baxMana, Tak Kak [Py ’TOM HapyLIAETCS CHHXPOHHAs
NEeATEeNbHOCTD MpaBoro u jgeoro npeacepauii. Ha OKI' otMeuaercsa pacuupe-
Hue 3y6na P, m3menenue ero Gopmsl (pactierieHHOCTh, ABYTOpOOCTh | JIp.).

Hapywenue ampuoeeHmpuKkyiapuo2o npo6eo0eHus XapaKTepU3yeTcs
3aMeJIeHueM WM OJIOKaJ0W MPOBEACHUS UMITYJILCOB BO30YKICHUS U3 MPE.l-
cepauii B KeIynouku B obmactu AB-y3ma. ATpHOBEHTpUKYIsApHas OJoKana
(AB-61okana) ObIBaeT TpexX CTEMEHEW, U3 HUX NEPBBIC JBE CTCTICHH HA3BIBAIOT
HETOJIHOM, a TpeThi0 — mojaHoW AB-61okanoi cepara.
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Ampuosenmpuxynsipuas 6aokaoa I cmenenu TPOSBISAETCS 3aIE€PKKON
npoBejieHUs uMmIyinbca B AB-y3ne. DnekTpokapanorpad@uueckd oHa XapakTe-
pHU3yeTcs CTOMKUM yuinHeHneM uHTepBaia PQ 6oiee 0,20 ¢ (puc. 16).

i E InEddnu

Puc. 16. AB-6moxana | crenenn. Crolikoe yuymmHeHue natepsaia PQ

Ampuosenmpuxynapras 6aokada Il cmenenu moapasznenseTcs Mo Kiaccu-
¢duxanuu MoOuTiia Ha J1Ba TUIA.

Tun | Mobumya XapakTepu3yeTcs IOCTECIICHHBIM MPOTPECCUPYIOIIUM
yIJIMHEHUEM HHTepBana PQ ¢ mocienyronuM BhITIaJICHUEM OJHOTO KEITY/104-
KoBoro koMmiuiekca (rmepuoa CamoitioBa—BeHnkebaxa), mociie 4ero MpoI0IKH1-
TEeIBLHOCTh MHTEepBasia PQ Bo3Bpaiaercs K HOpMe, HO TYT )K€ BHOBb HAUMHAET
yIuHAThCS (puc. 17). Takum oGpa3om, MpoIiecc HOCUT HMUKINYECKUN XapaKTep.

IENEEENE ENENE AR RN
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Puc. 17. AB-6nokana |l crenienu (tun | Mo6utia). Matepsan PQ nmocrenenHo yummHsIeTCS
BIUIOTH 0 BBINIAJICHUS equHuYHOr0 KomIiuiekca QRS (mocine 4-ro 3ybua P)

BoznuknoBenune nepuoao CamoiinoBa—Benkebaxa cBsizaHo ¢ (popmupo-
BaHHEM CHauajia OTHOCUTEIBHOM, a 3aTeM a0comoTHON pedpakTepHOCTH AB-
y3na. B mocnennem ciydae AB-y3en oka3piBaeTcs HECIIOCOOHBIM K TIPOBEJIE-
HUIO UMITYJIbCa BO3OYKICHHS OT MpeAcepauid K skenymaoukaMm. OuepemaHoe co-
KpallleHHEe KeIyI0YKOB BhINaaeT. B TeueHue »Toi mayssl Bo30yauMocTs AB-
y3J1a BOCCTaHABJIUBACTCS 1O HOPMBI, U BECh LIUKJI IOBTOPSIETCS BHOBb.

Tun 1l Mobumya XapakTepus3yeTcs BBIMAJICHUEM >KEIyI0YKOBBIX KOM-
MJIEKCOB 0€3 MPEIIeCTBYIONIEr0 MOCTENEHHOTO yalnHeHus uaTepBana PQ. B
3TOM ciy4dae dyepe3 AB-y3es NpoxXoauT OT Mpeacepauit K Keaya0uKkaM TOJIbKO
KK 2-1 umu 3-it ummynbc (puc. 18). UCC 3HaUUTENbHO ypexKaeTCsi, MOTYT
BO3HHUKATh BBIPAXKEHHBIE HAPYILICHHS T€MOJIMHAMUKHU.
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Puc. 18. AB-6nokana Il crenenu (tum || MoOuTna). BeinaneHue oTAeIbHBIX KOMILICKCOB
QRS (mocmne 2-ro, 5-ro 3ybua P) He conmpoBokIaeTcst MOCTETICHHBIM YIJTMHEHUEM HHTEepBaJIa

PQ

llonnasa ampuosenmpukynapras 610Ka0a XapaKTepusyercs TeM, YTO HHU
OJIMH UMIYJIbC BO30YKIECHHUS HE MPOXOJUT OT MPEACEpAHM K KeITyJouKam,
NpeICepAns U KEITyTOUYKU COKPAIIATCs HE3aBUCHMO JPYT OT apyra (puc. 19).
Ncrounuk putma npencepauit Haxoaurcss B CA-y3ne, a MICTOYHUK pUTMaA XKe-
nyno4koB — B AB-y31ne unm B cucreme nyuka ['uca.
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Puc. 19. AB-6mokana Il crenenu (nosnas AB-6mokana). 3yors! P u komrutekesl QRS mo-
SIBJITFOTCS. HE3aBUCUMO JPYT OT IpyTa

Buympuoicenyooukoevie HapyuwieHus npoeedeHus 3aKI0OYalOTCS B TOP-
MOXKEHHH WM OJIOKa/le pacTpOCTPAHEHHS SIEKTPUUECKOTO UMITYIbCa 0 HOXK-
KaM nydka [ 'uca, ero pa3BeTBieHHUsIM U BOJIOKHaM [IypkuHbe.

HN3MeHeHue moka3zaresied reMmoauHaMuKu. HapylieHus reMoImHaMuKu
3aBUCST OT JIJTMTEIIBHOCTHU 3MH30/1a apUTMHUH, XapaKTepa OCHOBHOTO 3a00JieBa-
HUS U YPOBHS IMOBPEKICHUS ITPOBOISIIECH CUCTEMBI CEpALIA.

Hapyiienue BHyTpunpeacepAHOr0 U BHYTPUKETYIOUYKOBOT'O MPOBEICHUS
HUMITYJIbCa BO30YK/IEHUS CYIIECTBEHHO HE U3MEHSET YaCTOThl M pUTMA CEPJICU-
HBIX COKpallleHUuH. B CBA3M ¢ 3TUM CUCTEMHBIE TEMOJUHAMUYECKHE PACCTPOU-
CTBa OMPEJIEISIIOTCS OCHOBHBIM 3a00J€eBaHMEM cep/ara (Hampumep, MUOKap.In-
TBI, UHPAPKT MHOKapaa U JIp.).

AB-6nokaga | cremenn OOBIYHO HE COMPOBOXKIACTCS 3HAYUTEIHLHBIMU
HapylIeHUsIMH CUCTeMHON reMmoauHamMukud. AB-Omokaner || u ocobenno Il
crenenu (momHas AB-6okana), Kak mpaBmiio, 00YCIOBIMBAIOT CYIIIECTBEHHBIC

22



paccTpoiicTBa KpoBOOOpaIIeHUsT (CHIDKEHUE CEpIEeYHOTO BhIOpPOCA, YMEHBIIIe-
Hue AJl, HapyeHre UPKYISIIUA KPOBU B OpraHax M TKaHsX).

brnokana npoBeneHus UMITYJIbCOB Ha JOOOM YPOBHE MPOBOJSIIEH CUCTE-
MbI cepaua (dame mnosHas AB-0nokana) MOXKET OCHOXKHHUTBCS CUHOPOMOM
Mopeanvu—Adamca—Cmoxca. 1laToreHeTH4eCKO OCHOBOW CHUHApPOMA SIBISET-
Csl 3HAYUTEIBHOE CHUXKEHHUE, BIUIOTH 10 NpeKpalieHus, 3pPeKTuBHOU padbOThI
Cep/ilia, YTO BEJIET K HapYyIICHUIO KPOBOCHA0KEHHUSI OPraHOB, OCOOEHHO T'0JI0B-
HOro Mo3sra. KIIMHM4eCKH CHHAPOM NPOSIBISAETCS BHE3AMHOM MOTEpEU CO3Ha-
HUs, OTCYTCTBHUEM IIyJIbCA U CEPAEYHBIX COKPAIIECHWM, 4acTO — JIUJIENTH-
dbopmubiMU cynoporamu. [Ipuctyn nnures o6eruno 5-20 ¢, peako 1-2 MuH.

KoponapHsiii KpOBOTOK YMEHBIIIACTCS MPU CYIIECTBEHHOM CHUKEHHUH CH-
ctemHoro AJl. ITocnennee 0o0ycnoBIMBaeT yMEHbIlIEHUE Nep(Hy3MOHHOTO JaB-
JIEHUS B BEHEUYHBIX apTEPHUsX CepJilla U MOXKET MPUBECTH K KOPOHAPHOU HEJ0-
CTaTOYHOCTH B PE3yJbTaT€ CHUXKEHUS JOCTaBKM KHUCJIOpOAa U CyOCTpaToB
MeTaboan3Ma K MUOKapy.

Yckopenue npoeedenun 6030yxncoenusn. 1IpuunHO yCKOPEHHOTO MPOBE-
JICHUST WUMITYJIbCa BO30OYXKJEHUS SIBIISICTCS HAJIWYHME JIOMOJHHUTEIBHBIX (aHO-
MaJIbHBIX) MyTeH MPOBEICHUS MEXKy MPEICEPAUIMU U KeTynoukamMu, BHe AB-
y31a (Hanpumep, nyuku Jxeitmca, Kenrta u ap.). [lo nonomauTessHOMYy TyTH
BO30YXKJIEHUE PACHPOCTpAHSIETCS OBICTpEe M JOCTHraeT KeNIyJA0YKOB paHbIIe
TOTO K€ UMITYJIbCa, KOTOPBIA IPOXOAUT 110 HOPMAJIbHOMY ITYTH, 3aJ€PKUBASICh
B AB-y3ie.

Cunopom Bonvgpa—Ilapxuncona—Yaiima (cun.: cuaapom WPW). Otaudu-
TEJIHHON YEPTOM ITOTO CUHApPOMA SIBISIETCSA TO, YTO BO3OYXKIACHHE K JKEeNya0u-
KaM NpHUXOAUT ABYMS MyTAMU: yepe3 AB-y3en U 1Mo Tak Ha3bIBAEMOMY IyUKY
Kenra (aHOMAaNbHBIN MOMOJHUTENBHBIN MyTh MPOBEICHUS UMITYJIbCA MEXKIY
npeAcepaAusIMU U Kemyaoukamu). [Ipu 3TOM MpPOMCXOOUT B3aMMHOE HAJIOXKe-
HUE MPOBOAUMBIX UMIYJbCOB, U B 50 % cilyyaeB BO3HUKAET KEIYJIOUYKOBas
taxuaput™Musg. Kak u3BecTHO, B HOpME UMITYyJIbC BO30Oyx)aeHuss u3z CA-y3na
pacIpoCTpaHsIeTCs MO MpeacepausiM u pocturaetr AB-y3na, rae nmpoucxoauT
3a/iepKKa MPOBEJCHUS UMITYJIbca (ATPUOBEHTPUKYJISIPHAS 3a€PKKA), I03TOMY
KEIYAOUKH COKpPAIAIOTCs MOcie mpeacepauii ¢ Hebonpmum ono3nanuem. O -
HAKO Yy ManueHTOB ¢ cuHaApoMoM WPW Mexny npencepausamMu U KeayJouYKaMu
MMeEEeTCsl JIONOJIHUTENbHBIN MyTh NpoBeneHus (mydyok Kenra), mo xoTopomy
UMITYJIbC TOPOXOAUT 0€3 BCIKOM 3ajepkku. [lo 3TOM mpuuMHE KETyIOUYKH
U TOpeacepus MOTYT COKpamaTbCs OJHOBPEMEHHO, YTO BEAET K HapYUIECHUIO
BHYTPHUCEPJCYHOM TEMOJUHAMHUKHA U CHWXAeT 3S()PEKTUBHOCTH HACOCHOU
GbyHKIMM cepara.

N3menenne mnokazartesneil reMoamHaMuKH. OTMedaeTcs yMEHBILIECHUE
YIapHOTO MU CEePACYHOTO BBIOpOCa (OOYCIOBICHO YMEHBIIEHHUEM HAIIOJTHCHUS
KaMep cepAia KpoBblo), CHHKeHUE AJl, pa3BUTHE KOPOHAPHOW HEIOCTATOYHOCTH.
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KOMBHUHHUPOBAHHBIE HAPYHIEHUA CEPAEYHOI'O PUTMA
(APUTMUU B PE3YJIIbTATE HAPYIIEHUU BO3BYJIUMOCTH
N MPOBOJANUMOCTU MUOKAPJIA)

B pesynbTaTe MOBBIICHUS BO30YAMMOCTH JTUOO COYETAHUS TOBBIIICHUS
BO30YIMMOCTH W HApPYIICHHUS TPOBOJUMOCTH BO3HUKAIOT CIICTYIOIIHE BUJIBI
APUTMMUIL:

— JKCTPACHUCTOJA, IKCTPACUCTOIINS;

— TapoKcH3MallbHasl TaXUKapIHs;

— TpeneTaHue npeacepauil u (MiK) KeTya09KOB,;

— puoOpmLIsIMs (MepliaHue) npeacepaui u (Ku) KeTyT0IKOB.

DKCTPACUCTOJINUSA

Axempacucmona (0T nat. extra — cBepx u rped. systola — cokparieHue;
JOCIIOBHO — BHEOYEPEIHOE COKpAICHUE Cepilla) — 93TO BHEOUCPETHOMU,
PEXKICBPEMEHHBIN UMITYJIBC, BHI3BIBAIOIINMI, KaK MTPaBUIIO, COKpPAIIICHUE CEeP/I-
a win ero otaenoB. [Ipu 3ToM mpaBuiIbHAS MOCIEI0BATENBHOCTh CEPACUHBIX
COKpallleHui HapymaeTcs. Hepeako sKCTpacucToNbl perucTpUpyrOTCs MOBTOP-
HO. Ecnu Tpu u 6ojee sKCTPacUCTONbI CIEAYIOT OJHA 3a JIPYroil, roBopsT 00
HKCTPACUCTOJIUU.

Annopummusn (ot rpeu. allos — npyroii; CuH.: CBSI3aHHBIH PUTM) — 3TO
coueTaHue (CBSI3b) B OMPEEICHHON MOCIIEeI0BATEILHOCTH HOPMAJIBHBIX (CBOE-
BPEMEHHBIX) CUHYCOBBIX UMITYJIbCOB BO30YXKIEHUS C SKCTpacucToiamu. B 3a-
BUCHMOCTH OT YHCJIa CHHYCOBBIX MMIYJbCOB, CIEAYIOIIUX IMEpea IKCTpacH-
CTOJIOM, BBIAEISIOT OU-, TPU- U KBAJPUTEMHHHIO.

Buzemunus (ot nar. bi — aBa, geminus — mapHbBI) — 3KCTPACHCTOJIA
BO3HHUKAET MOCJE KaXI0r0 OYEPETHOTO UMITyJIbca B30y aeHus u3 CA-y3ia.

Tpuzemunusn (ot nat. trias — Tpowuiia) — 3TO IKCTPACHCTOJIA, CICTYIO-
11asi Mocie ABYX OYepeaHbIX UMITYIbCOB BO30OYxnenus u3z CA-y3na.

Keaopuzemunusn (ot rped. quadrans — deTBepTas 4acTh) — 3TO IKCTpa-
CUCTOJIa, BOHHUKAIOIIAS TOCIIE TPEX OYEPEIHBIX UMITYJIbCOB BO30YKICHUS W3
CA-y3na.

Ilapacucmonua (0T rped. para — BO3JE, OTKIOHSIOWUNCA OT 4ero-iuoo,
systole — cokpaienue) — cocyniecTBOBaHHE JIBYX WM 0oJiee HE3aBUCUMBIX,
OJTHOBPEMEHHO (YHKITMOHUPYIOIIMX OYaroB T€HEpaIlii UMITYJIbCOB, BBI3BIBAIO-
IIUX COKpall€HUE BCEro CepAla WU OTIAEIbHBIX ero yacteil. OOuH U3 HUX
onpeensieT OCHOBHOM pUTM cepAla (Kak npaBuiio, uM siisiercst CA-y3en), apy-
TOl — AKTOMUYECKHUI (ITapaCUCTONMYECKHIA ), OOBIYHO HAXOIAUTCS B KETYJOUKaX.

B 3aBucumMocTH OT JOKanmM3alMyd odyara WMITYJILCHOW aKTHBHOCTH CYIIIE-
CTBYIOT CJIEJTYIOILIUE BUAbI SKCTPACUCTOJIHIA:

— HaJDKETYJIOYKOBBIC (CHHOATpUATBHBIC, MIPEACEPIHBIC, aTPHOBEHTPUKY-
JISIpHBIE);

— KeJIyJOUYKOBbIE (HanboJiee 4acTo BCTPEUAEMbIil BUJ AKCTPACUCTON).
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B 3aBuCcHMOCTH OT 4HcCIIa SKTOIMMYECKUX 04aroB UMITYJILCHOW aKTUBHOCTH
BBIICIIAIOT MOHOMONHble (OJUH SKTONWYECKUI 0Yar) U noaumontsie (HECKOJb-
KO SKTOIMMYECKUX 0YaroB) BUJIbI DKCTPACHCTONUH (HaIpUMep, MapacuCTOH).

[Tpy4MHBI SKCTPACUCTONHI: nIIeMUYecKas 00Jie3Hb cepila (B YaCTHOCTH,
OCTpbIi MH(DAPKT MHOKapAa), KapAUOMUOTIATHN, TUTIOKCHS, YHIOKPUHHEIEC 3a-
OosneBaHus (TUPEOTOKCUKO3 U JP.), HAPYIIEHUS 3JIEKTPOJIUTHOIO U KUCIOTHO-
OCHOBHOI'O COCTOSIHUS, MH(EKIHH, MPUEM HEKOTOPBIX JIEKapCTB (Hampumep,
CEepJIe€YHbIE TIIMKO3U/bI) U AP.

B ocHoBe maroreHe3a SKCTPacCUCTOJUU JI€XKaT CIEAYIOIINE MEXaHU3MBI:
TPUTTEPHAs! aKTHBHOCTb, TOBTOPHBIN BXOJ HMITyJIbca (MeXaHU3M re-entry).

N3menenne mnoka3zatesneil remoguHamuku. Haubonee BbIpakeHHBIE
HapyILIEHUs] TeMOAMHAMUKN HAOIONAI0TCS MPH KEITYI0YKOBBIX 3KCTPACHCTOJIAX.
OauHOYHBIE PKCTPACHUCTOIBI HE BBI3BIBAIOT CEPHE3HBIX PACCTPONCTB reMOJIMHA-
MUKH U KJIMHUYECKU MPOSBISIIOTCS OLIYIIEHUEM «1epeboeB» B paboTe cepaua.
OnHako MHOXECTBEHHbIE U OCOOCHHO MOJMTOIMHBIE HKCTPACUCTOJIBI, MOTYT BbI-
3BaTh BBIPAKCHHBIC HAPYIICHHUS TeMOJUHAMUKHA. BO-TIepBbIX, MHOTHE SKCTPacH-
CTOJIBI TEMOJUHAMUYECKH Masiod(PEKTUBHBI, MOCKOJIBbKY IMPOIIECC BHEOUEPE-
HOT'O COKpAIlleHHsI MOKET BO3HUKHYTh B MEPHO/, KOT/Ia CEpJIle ellle HE YCIeNo
MOJIHOCTBIO PacCaOUTHCS U, CIEI0BATEIbHO, KOHEUHBIM TUACTOIMYECKHA 00b-
€M JKETYZIOYKOB B 3TOT MOMEHT OCTAeTCsl CHUKCHHBIM, TaK )K€ KaK U yJapHBIiA
00BeM. Bo-BTOpBIX, TTOCIIE SKCTPACUCTONBI CIIETyeT KOMIIEHCATOpHAs May3a, T. €.
yJUIMHEHHAsl IMacToja, B MEPUOJ KOTOPOM MHUOKApJA HAaXOAMTCA B COCTOSIHUM
peppaKkTepHOCTH U HE BOCIIPUHUMAET UMITYJIbC, TocTynatomuii u3 CA-ysna.

Komnencamopnas nayza — 310 IpOA0KUTEIBHOCTD NEPUOJIA IIEKTPU-
YeCcKOW JAMACTOJIbI CepAlla MOCie SKCTPACUCTOIIBI, T. €. PACCTOSHUE OT HKCTpa-
CHUCTOJIBI 10 CJEIYIOLIEro 32 Hell HOPMaJIbHOTO CepAEUHOro nukia. Paznuuator
MIOJIHBIE Y HETIOJIHBIE KOMIIEHCATOPHBIE May3bl.

Henonnaa romnencamopnas naysa. Ecinm sKcTpacucTona BO3HUKAET
B mpenacepaun win AB-y3iie, SKTONMMYECKUH HUMITYJIbC PAcHpOCTpPaHSIETCS He
TOJIbKO Ha JKEIYyAOYKH, HO TaKXe PEeTporpajHo o mpeacepausM. /locturuys
CA-y3na, S5KTONMUYECKUN UMITYJIbC «pa3psKaeT» ero, T. €. MpeKpalaeT nporecce
HOJrOTOBKH CJIEAYIOLIETO OYEPEAHOI0 CUHYCOBOTO UMITYJIbCa, KOTOPBIM Hauu-
HAETCsI BHOBb KakK Obl C HYJS TOJBKO IMOCIE OYepeHON «pa3psiaku». [loaromy
naysa, KOTopasi UIMeeTCsl 1OCIIe MPeCepAHON WIN aTpUOBEHTPUKYIISIPHOM JKC-
TPACUCTOJIbI, BKIIOUAET BpeMs, HEOOXOAMMOE I TOTO, YTOOBI SKTOMNYECKHIA
umnyisc 1octur CA-y3na U «pa3psauny ero, a Takke Bpemsi, KOTopoe Tpedy-
€TCsl AJIsl TOATOTOBKM B HEM OYEPEAHOr0 CHUHYCOBOTO HMMITyJibca. Takas KOM-
NEeHCATOpHAs May3a Ha3bIBACTCs HEMOJHOM (Kak MpaBWIIo, YyTh OOJIbIIE 0ObIY-
Horo unrepBana R-R na OKT).

llonnasa komnencamopuas naysa. llpum KenyJIOYKOBOM 3KCTPACUCTOJIE
OOBIYHO HE MPOUCXOAUT «pa3psaakn» CA-y3na, HOCKOJIbKY SKTOIMUYECKUN HM-
MyJbC, BOSHUKAIOUINI B JKEITYyJOYKaxX, KaK MPaBUIIO, HE MOXET PETPOrpagHO
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npoity uepe3 AB-y3en m noctuub npeacepauit u CA-ysna. B atom ciywae
ouepenHoi uMnyibsc U3 CA-y3na OecrpenaTcTBEHHO BO30YKIaeT mpeacepaus,
npoxoaut no AB-y3i1y, HO HE MOKET BbI3BATh OUEPEIHOMN JIEMONSIPU3ALIUU HKe-
JYJOYKOB, TaK KaK IOCJE KETYJOUYKOBOM 3KCTPACUCTOJIBI OHM HAXOIATCA €lle
B COCTOSSHUM pedpakTepHOCTH. OOBIYHOE HOPMAJIbHOE BO30YXKICHUE Kelly-
JIOYKOB MPOU30MIET TOJBKO 32 CUET CJIEAYIOLIEro MOBTOPHOIO MOCIE IKCTpa-
CUCTOJIBI CMHYCOBOI'O HMMIyJibca. [loaTOMYy MNpOAOIKUTENIBHOCTh KOMIIEHCA-
TOPHOM May3bl MPU KETYTOYKOBOU IKCTPACUCTOJIE 3aMETHO OO0JIbIlIe HENOIHOMN
KOMIIEHCATOPHOM IMay3bl.

Ilpeoceponasa rxkcmpacucmona BbI3BIBAETCS HMIYJIbBCOM K3 MHUOKapaa
npeacepaui, xKemyao0ukoBbiid koMmiuiekc QRS o0buHO He U3MEHeH, 00s3aTenb-
HO Hajnuue 3yomua P (puc. 20).
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Puc. 20. Tpencepanas sxctpacuctoiia. [IpexaeBpeMeHHOE MOSBICHHE CEPACYHOrO ITUKIIA
PQRST, HemoHas KOMITEHCATOpHAS TTay3a

AmpuoseHmpuKyaapHas IKCMPACUCMONa XapakTepu3yeTcs HalUudueM
OTpHUIIATEIBHOTO 3y011a P, KOTOPBIN MOXKET pacroiaratbCs BIepean KOMILIEKca
QRS, HacnamBaTbCcs Ha HETO WJIM HAXOAMUTHCS MOCTE HEro (B 3aBUCUMOCTH OT
TOr0, U3 Kakoi yactu AB-y37a ucxoaut skcTpacucToia) (puc. 21).
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Puc. 21. ATpuoBeHTpUKYIISIpHAsS KCTPACUCTONIA U3 cpenHer yactu AB-y3ia. [Ipexaespe-
MeHHoe nosiBieHue komriekca QRS, orcyrerBue 3youa P (P HacnanBaetcs Ha KOMIUIEKC

QRS)

Kenyoouxoevle Ikcmpacucmonsvt XapakTepuU3ylOTCS YIIUPEHUEM H Je-
dbopmarnmeit xemygoukoBoro komriekca QRS (puc. 22). AMmmiurtyma xemy-
JIOYKOBOTO KOMIUIEKCA yBEJIWYEHA, JUCKOPAAHTHOCTH 3yOma T Kk riaBHOMY
3yory komruiekca QRS (T. e. HammpaBieHue riaBHoro 3yoma QRS skcrpacucto-
JIbI TPOTUBOIOJI0XKHO 3yOI1ty T).
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Puc. 22. KenynouxoBas skcrpacucrona. [IpexxaeBpemMeHHoe mosiieHne komiuiekca QRS;
orcyrcTBuUe 3youa P; medopMupoBaHHbBIH, yIIMPEHHBIN KeTyJ0UYKOBBIA KoMIUTeKe QRS; mwc-
KOpJaHTHOCTB 3yona T k rmaBHOMY 3yOiy komiuiekca QRS; monHas kommeHcatopHas naysa

Oco0yr0 0onacHOCTh MPEACTABISIIOT PAHHKUE JKEITYI0YKOBBIC SKCTPACHUCTO-
JIBI, TIPH KOTOPBIX SKTOMMYECKUI MMIYJbC MPUXOAUTCS HA TaK HA3bIBAEMYIO
panuMyro a3y cepAeqHOro 1ukia. Panumas gaza cepoeunoz2o yuxkia — 3TO
WHTEPBAJI BPEMEHH, KOT/1a MPOIIECC PETOIIpU3allii MUOKap/Ia eIile MOJTHOCThIO
HE 3aBEPIIUJICS, CEPAIC HAXOIUTCS B COCTOSHUU OTHOCHTEIBLHOHN pedpakTep-
HOCTH M JIFOOOW SKCTPACTUMYJ, B TOM YHCJIC SKTOIMMYECKHH UMITYJIbC, UMEIO-
WA JKETYTOYKOBYIO JIOKAJIM3AIMI0, MOXKET BBI3BaTh IOSBICHHE HE TOJBKO
KEITY0YKOBOW SKCTPACHCTOJIBI, HO U JKEITYI0YKOBOW (HUOPMILIAIINN. DIICKTPO-
Kapauorpapuvecku panumas (pasa cepACUHOrO IMUKIIA ITOYTH MOJTHOCTHIO COOT-
BETCTBYET 3yO11y T, MO3TOMY MOA00HBIC IKCTPACUCTOJIBI Ha3bIBAIOT «IKCTPACH-
crona R Ha T».

ITAPOKCU3MAJIbHAS TAXUKAPJIUSA

IHapokcusmanonaa maxuxkapous (OT rped. ParoxXxysmos — mpucTyn) —
3TO MPUCTYNOOOPA3HOE, BHE3AMHOE YBEIUYEHUE YACTOTH PUTMUYHON UMITYJIb-
caluu U3 SKTOMUYECKOro oyara cepana. O mapokcuzMe TaxuKapJIud TOBOPST
B TOM Clly4ae, KOTJla YHMCIIO IKTOMUYECKUX UMITYJIHCOB COCTABISIET YETHIPE U
0oiee, a yactora ux kojuebnercs or 140 go 220 B MuUH.

@opMbI MAPOKCU3MAIBHON TaXWKapIuU: TpeacepaHas, aTpUOBEHTPHUKY-
nsipHas, KenyaoukoBasd. IlepBeie nBe 4acTo OOBEAMHSIOT B CYNpPaBEHTPUKY-
TSPHYIO (HAKETYTOYKOBYIO) MAapOKCU3MAIIBHYIO TaXWUKApPIUIO, I KOTOPOU
xapakTepHo Hanumuyue Ha OKI HEM3MEHEHHOro KelyJOYKOBOTO KOMILIEKCa
(puc. 23). 3yberr P (Mo0XKUTETBHBIA WIIH OTPUIIATSIIBHBIN) OOBIYHO CIIMBACTCS
¢ 3yoroM T mam kemymodkoBbIM KoMmiiekcoM QRS (B 3aBHCHMOCTH OT pacIio-
JIO’KEHUS BOJUTEINSI pUTMA).

Puc. 23. HapkenynoukoBas napokcu3MallbHasi TaXUKapaus (SKToMMUYeckuii ouar B AB-y3ie)
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Jlist sxenyqouKkoBoi (hOpMBI MAPOKCU3MAIBHOM TaXWKapAUHU XapaKTEpHO
Hannure Ha OKI' ymupeHHoro u aepopMHUpPOBAHHOTO >KEIYJOYKOBOTO KOM-
wiekca (puc. 24). 3yoern; T uMeeT MPOTHBOIOIOKHOE HAIPABICHUE C TIIABHBIM
3yorom komiuiekca QRS. Mmmynbebl U3 &KeTyJOUYKOB HE MPOXOAAT K Mpeacep-
oM depe3 AB-y3en, mosTomMy mnpencepaus COKpAaIlarTCs HE3aBHCUMO OT
KEIYA0UKOB MoJ aercTBueM umnyiabcoB u3 CA-y3na. Ha OKI' 3y6usr P, kak
IIPAaBUJIO, OTCYTCTBYIOT, TAK KaK OHHM HACJIAUBAIOTCS Ha KEIIYAOUYKOBBIE KOM-
miekcel QRS.

Puc. 24. Kenynouxonas napokcusmanbHas taxukapaus (UCC — 214 yn./mMun)

N3menenne noka3zareseil reMOAMHAMUKH. YKOPOUCHHUE TUACTOIBI Cep/I-
11a B TIEPUOJI MPUCTYIIa MTAPOKCU3MATIBHOW TaXWKapIUK MPUBOJNUT K YMEHBIIIE-
HUIO KOPOHAPHOTO KPOBOTOKA, YMEHBIICHHUIO YJIapHOTO0 00beMa, CHUKEHUIO
ceplieuyHoro BeiOpoca.

TPENETAHME TTPEJICEPIMII U )KEJYIOYKOB

Tpenetanue npeacepanii U KEITyJOUKOB MPOSIBISAETCS BHICOKOW YaCTOTOM
reHepalud UMITYJbCOB BO30YkaeHUs (mpeacepauii — o0braHo 220-350 um-
yJbCOB B MUH; kenyn09koB — 150-300 uMmnynbcoB B MUH) |, KaK MPaBHIIO,
PUTMUYHBIX COKPALIEHUN CEPJILIa, XapaKTEPU3yeTCs OTCYTCTBUEM JIUACTOJINYE-
CKOM may3bl U TMOBEPXHOCTHBIMHU, T€MOJWHAMUYECKA HEIDPEKTUBHBIMU CO-
KpallleHUsIMU MUOKap/a.

IIpu tpeneranuu npencepauit Ha DKI' (puc. 25) peructpupyrorcs: yacTbie
peryssipubie npencepaHbie BoaHbl F (ot anri. flutter — tpeneranue), uMero-
[IMe XapaKTepHYI0 MII000pa3Hyo (opmy (IOJIOroe HUCXOANIEE U KPYTO
MOAHUMAIOIIEECs. KOJEHO). PaccrosiHme MexXay BepUIMHAMH MPEeICcepaHbIX
BoiH (F-F) oamnakoBbl (peryisipHblii mpencepAHblil putm). XKelyqoukoBbIE
koMIiekcbl QRS uMeT HOpMallbHYI0O HEU3MEHEHHYIO (OpMY, MOCKOIBKY
BO30Y)KJICHHE TI0 JKEIyI0YKaM MPOBOJIUTCS OOBIUHBIM mmyTeM. OJIHaKO 4acToTa
KEIYAOUKOBBIX KOMIUIEKCOB QRS Bcerma MeHbIle YacTOTHI MPEACEPIHBIX
BOJIH F. DTO 00BsACHAETCA T€M, YTO TP TPEMETAaHUU TPEICcepanii, KaKk MpaBu-
J10, pa3BUBaeTCs «3amuTHas» AB-Omokama. B cBs3W ¢ 3TUM B KeNyTI0YKH TIPO-
BOJUTCS TOJIBKO KaXKIbIA 2—4-i1 TIpeACepIHBIN UMITYJIbC, TTOCKOJIBKY ()YHKIIHO-
HaJbHBIE 0COOCHHOCTH AB-y351a TaKOBBI, YTO OH CIIOCOOEH MPOBOIUTH OOBITHO
He 6omee 200-250 UMITYIHCOB B MUH.
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Puc. 25. Tpeneranue npezacepauii (3youst F, purmudnoe nosipiieHre komiuiekcoB QRS)

Tpeneranue xenynoukoB nposiBisgercas Ha OKI' wacteimu (mo 150-300
B MHUH) PETYJSIPHBIMH W OJMHAKOBBIMH TIO (DOpME M aMIUIMTY/AE BOJHAMH,
HAMIOMHUHAIONIUMHU CUHYCOMJAIBHYIO KPHUBYIO (HCBO3MOXKHO BBIICITUTH KOM-
wieke QRS, cerment S-T u 3y0en T). Tpenetanue xenya049K0B — HEYCTONYH-
BBI PUTM, KOTOPBI B OOJNBIIMHCTBE CIydaeB ObICTPO MEPEXOTUT B MX Puo-
PUILISIIHIO.

OUBEPHLISIINS (MEPLIAHUE) TIPEICEPIMI U JKEJIYJJOUKOB

OuOpMIUISIMS TPEACTABISIET €000 HEPeryysipHyto, OecropsIoYHYIO
ANEKTPUUECKYIO aKTUBHOCTH MPEACEPIUN U KEITYAOYKOB, COMPOBOKIAIONIYIO-
csl mpekpaiienneM 3P GeKTUBHON HACOCHOW (PYHKIIMH Cep/la.

OUOPpUIUISIMS MPECEPANA pa3BUBAETCS MPH YACTOTE SKTOMUYECKUX UM-
nmysnbcoB 6onee 400-500 B MuH, xemynoukoB — Oonee 300-500 B muH. [Ipu
TaKOW 4acToTe BO3OYXIACHHS KIETKM MHOKap/la HE MOTYT OTBETUTh CHHXPOH-
HBIM, KOOPJMHUPOBAHHBIM COKpAIIeHHEM, OXBAaThIBAIOIIMM Bce cepame. Ot-
JIebHbIE MBIIIEYHBIE BOJIOKHA CEpJlla COKpAIlaoTcs OeCropsiouHO 0 Mepe
BBIXO/Ia UX U3 pedpaKkTepHOro Nepuoa.

Onexrpokapauorpaduuecku GuOpmIsALUg npeacepauid (puc. 26) xapak-
TEepU3yeTCsl HCUe3HOBEHUEM 3y011a P, BMECTO KOTOPOTO Ha MPOTSHKEHUU BCETO
CEPIIEYHOTO IUKJIA PETUCTPUPYIOTCS YacThle HEPETYISIPHBIC BOJHBI MEPIaHUsS
npeacepanii — Bodubl T (ot anrn. fibrillation — mepiianue), o0ycnoBaeHHbIC
XaOTUYHBIM BO30YXKICHUEM OTAEIBHBIX MBIIICYHBIX BOJIOKOH IIpeacepIuil.
OHu UMEIOT pa3HyI0 aMIUTUTYly ¥ OTIWYAIOTCS APYT OT Apyra 1o ¢hopme.

Puc. 26. ®ubpwuisiys npeacepauii (0TCyTcTBre 3yO1a P, upperynspHoe mosiBIeHHE KOM-
wiekcoB QRS)

29



Ha OKI' ¢puOpuniauus xeny104KkoB XapaKTepUu3yeTcs MOsSBICHUEM BOJIH
pa3IUYHbIX MO (pOpME M aMIUIMTYJE C BBICOKOM YacTOTOW (OTpa’KaroIIUX BO3-
OyX/€HHE OTIEIbHBIX MBIIIEUYHBIX BOJOKOH KEIYJOYKOB), MPU 3TOM HEBO3-
MOXHO BbIIeUTh KoMIieke QRS, cerment S-T u 3yben; T (puc. 27).

T I

Puc. 27. ®ubpunnauus KeiyJ0uKoB

N3menenue mnokaszarteseii remoamHaMuku. Bo Bpems ¢GuOpmsuuu
U TPETIeTaHUs )KEeNYyT0YKOB UX TOJHOLIEHHBIE COKPALIEHUS TPEKPAILlatOTCs, YTO
NPOSIBIIIETCA OCTAaHOBKOW KpoBooOpamieHusi. OTCYTCTBUE KCTPEHHBIX MEPO-
OPUSITHHA B TeUeHHUE 3—5 MUH MOKET MPUBECTH K JIETAJIbHOMY HCXOJY.

DJIEKTPUYECKAS JE@UBPUJLISILINS CEPILIA

Iens snexkTpuyeckoit neuOpMLIAIMKM cepilla — BbI3BaTh KPaTKOBpE-
MEHHYIO aCHUCTOJIMIO U TIOJIHYIO JICTIOJISIPU3AIMI0O MUOKAp/a, 4TOObl J1aTh BO3-
MOKHOCTh CA-y311y BHOBb CTaTh BOAMTENIEM pUTMa cepua (rerdcMexkepoM 1-ro
nopsiaka). [ns ocymectBienus ne@uOpUIUIIMN Yepe3 cepAlle MPOIyCKaroT
KpPaTKOBPEMEHHBII, OY€Hb MOIIHBIN 3JIEKTPUUYECKUN paspsll, KOTOPBIA HE IMO-
BpEXJIaeT CEPACUHYIO MBIIIIY, HO Ha KOPOTKUH MEPHO/T MOAABISIET JIEKTpUYe-
CKYI0 aKTUBHOCTb BCE€X KapAHMOMUOIUTOB. CHHXpOHHU3HpYIOIIEe AeHCTBUE
AIEKTPUYECKOTO0 TOKa OOYCIIOBJIEHO TE€M, YTO OH OJHOBPEMEHHO BO30YyKIaeT
MHO>XECTBO YYaCTKOB MHOKapja, HE MPeObIBAIOIINX B COCTOSTHUU pedpakTep-
HOCTH. B pesynbrare HHUpKyIupyrolas BOJHA BO30YKICHHS 3acTaeT 3TH
y4acTKH MUOKapja B ¢aze pedpakTepHOCTH, JaIbHEHIIEE e MPOBeIeHUE 0JI0-
KUpyeTcsa. ITO 1aeT BO3MOKHOCTh CA-y371y BHOBb CTaTh BOAUTEIEM PUTMA.

MPUHLUIBI TEPAIIUU HAPYILIEHUHA
CEPAEYHOI'O PUTMA

Smuomponuslilt npuHYUnN — HATIPABJICH Ha yCTPAHEHUE WJIU CHUKCHUE
MaTOreHHOTO 3P deKTa MPUUNH aPUTMHUH, a TAaKXKE YCIOBHUH, CIIOCOOCTBYIOIINX
WX BO3ZHUKHOBEHUIO (T. €. JICUeHNE HApYIICHUI KOPOHAPHOTO KPOBOTOKA, MHO-
KapauonuctTpoduii, ycTpaHeHHE HHTOKCUKAIIUN OpraHu3Ma, B TOM YHCIIE HEKO-
TOPBIMH JICKAPCTBEHHBIMH CPEJICTBAMU).
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Ilamozenemuueckuil npunyun — HaMpaBIeH Ha OJOKaay OCHOBHBIX
3BEHBEB MATOT€HE3a HApYIICHUH puTMa cepaua. s 3Toro BEIIOIHSIOTCS Ciie-
AYIOLIUE MEPOTIPUSATHS:

— KOPPEKIHsI MEXaHU3MOB HYHEPreTHUECKOro oOecreueHus MUOKapaa Ha
sTamax pecuHre3a ajgeHo3unTpudocdara (ATD), Tpancmopra ero k 3¢ exrop-
HBIM CTPYKTYypaM KapAHOMHUOIIMTOB, UCTIOIB30BaHUsS UMH dHeprun ATD;

— yCTpaHEHHUE WJIM YMEHbBIIICHUE CTENECHU MOBPEKIACHUS MEMOpaH u ¢ep-
MEHTOB KJIETOK MHUOKap/a;

— YMEHBIIICHNE CTETICHH WJIM JTUKBHUIALMS ArcOanaHca HOHOB,

— MPUMEHEHHE DJICKTPOKAPAHUOCTUMYISATOPOB (MCKYCCTBEHHBIX BOJHTE-
JIei puTMa).

CumnmomamuuecKkuil npUHYUN — HATIPABIICH HA YCTPaHEHUE HETIPUST-
HBIX, YCYT'YOJISIIOIIMX COCTOSHHE MallMeHTa ollylieHui (nepeboeB B padote
cepaua, Ooiel B cep/iie, COCTOSIHUN CTpaxa CMEPTH | JIp. ).

CAMOKOHTPOJIb YCBOEHHUS TEMbI

Bribepute mpaBHIbHBIE OTBETHI U3 MpEAJiaracMbIX K KaXKJI0H 3amade Ba-
PHAHTOB, OMpPEEINB, KaKUe BHUIbI HAPYIICHHN pUTMa CepjIla 3aperucTpupo-
Banbl Ha DKI (ckopocts 3amucu IKI 25 mm/c, |l cranmapTHOe oTBeicHUE).

Ilpumep nopmanvnoit IKI' (nopmanvnusiii cunycoswvtit pumm; 4CC —
68 yo./mun):
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a) CUHycOBasi OpaguKapJus; B) CHHYCOBasi apUTMUS;
0) cuHycOBas TaXUKap[us;, T) aTPUOBCHTPUKYIsApHAs Onokana | creneHu.
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3aoaua 2.

a) CUHycoBasi Opagukapaus;

0) cuHycOBasi TaXUKapIus;

B) CUHYCOBasl apUTMUsi;

T') MapOKCHU3MalIbHAS HA/DKETYA0YKOBas TaXUKAPIHSL.

3aoaua 3.
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a) CHHyCOBasl TaXMKap/Ius;

0) npencepaHas SKCTPACUCTOJIHS;

B) IapOKCH3MajIbHasl HAJKEITYI0YKOBAsI TAXUKAPIUS;
T') TPEIICTAHKE MPEICEPIH.

3aoaua 4.

R
LR

T
T

v

a) TpeneTaHue NpeCcepanii;
0) TpereTaHue KeITyI0YKOB;
B) GUOpMILIALUS IPEACEPINi;
r) GUOPUIIALINSA KEITYT0UKOB.
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3aoaua 5.

il
1
T

a) CUHyCOBasi apuTMUs;

0) aTpuOBEeHTpUKYJIsIpHAs Oyiokazaa | crenenu;
B) IOJIHAsl aTPUOBEHTPUKYJIApHasl 0JI0Kaa;

T) IpeIcepIHas SKCTPACUCTOIA.

3aoaua 6.

a) CUHycOBasi OpauKapIus;

0) cuHycOBasi TaXUKapIus;

B) CHHYCOBAas apUTMUS,

I') TapOKCHU3MalIbHAS HAJDKEITYI0YKOBas TaXUKAPIHSL.

3aoaua 7.
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a) MpeacepIHas SKCTPACUCTOIIA;

0) JKeTyJ0YKOBasi SKCTPACUCTOJA TI0 TUITY ONTeMUHHH;
B) JK€JTyJJOUYKOBasi SKCTPACHUCTOJIA MO TUITY TPUT€MUHUH;
I') aTpUOBEHTPUKYJIsIpHas Ookana | creneHu.
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3aoaua 8.
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a) TpereTaHue mpeacep Inii;
0) TpereTaHue KeNyJ0UKOB,;
B) uOpUIsAIIUS NpeIcepanii;
) GUOPHILIALIMS KETYTOUKOB.

3aoaua 9.
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a) aTpUOBEHTPUKYJIApHas Oiokaaa | crenenu;

0) arpuoBeHTpUKYIIsipHas Oyiokana Il crenenu (tun | Mobutna);

B) aTpHOBEHTPUKYIIsipHas Osiokana Il crenenu (tun 11 Moourtia);

r) aTpuoBeHTpUKYyspHast 6nokazna Il crenenu (momuas AB-6nokana).

3aoaua 10.

IR AR

a) aTpUOBEHTPUKYJIsSIpHas Ojokana | crenenu;

0) arpuoBeHTpuKysipHas Onokana Il crenenu (tun | Mobwuria);

B) aTpUOBEHTPUKYJsipHast 6iiokana |l crenenu (tum 11 MobuTia);

T') aTpUOBEHTpUKYIsipHas 6mokazna Il crenenu (monnas AB-6nokana).
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3aoaua 11.
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a) TpereTaHue IpeacepInii;
0) TpereTaHue XeyJ0UYKOB;
B) uOpUIIsIIUS NpeIcepanii;
) GUOPHILIALIMS KETYTOUKOB.

3aoaua 12.
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a) aTpUOBEHTPUKYJIApHas Oiokaaa | crenenu;

0) arpuoBeHTpUKYIIsipHas Oyiokana Il crenenu (tun | Moburna);

B) aTpHOBEHTPUKYIIsipHas Osiokana Il crenenu (tun 11 Moourtia);

r) aTpuoBeHTpuUKyJsipHas 6nokana Il crenenu (monunas AB-6mokana).

3aoaua 13.
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a) aTpUOBEHTPUKYJIApHas Ojokana | crenenu;

0) arpuoBeHTpuKysipHas Onokana Il crenenu (tun | Mobwuria);

B) aTpUOBEHTPUKYJsipHast 6yiokana |l crenenu (tumn 11 MoouTia);

T') aTpUOBEHTpUKYIsipHas 6nokana Il crenenu (monnas AB-6nokana).
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3aoaua 14.
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a) TpereTaHue mpeacepInii;

0) TperneTaHue KeIyJ0UKOB,;

B) QUOPpUILISAIINS JKETYOUKOB,;

T') MapOKCHU3MAaJIbHAS KEITyT0UKOBast TAXUKAPIUS.

OrBerbl: 1 —a;2—8B,3—8B;4—a,5—r1,6—0;,7—8B;8—r,
9—a;10—6;11 —s;12—3B;13—r1;14 —T.
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