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HAPYHIEHUSA CEPAEYHOI'O PUTMA

AKTyaJbHOCTh TeMbl: Hapymienuss purma cepiia, Kak NpaBuiio, OOYCIIOBIEHBI Pa3iIMUHbIMU
3a00JeBaHUsAMH, HO MOTYT HMETh M CaMOCTOSTEeIbHOE 3HaueHHe. (CaMOoCTOsTEIbHOE
BO3HUMKHOBEHHE HAPYIIEHUI PUTMa CBSA3BIBAIOT C ATUIIMYHBIM PACIOI0KEHUEM IPOBOJALIUX yTEH
B cCepile: HaIW4YHEeM JIOTIOJIHUTENBHBIX IyTeld TMPOBEIACHUSA, a TaKkKe C OCOOCHHOCTAMHU
YYBCTBUTEJIBHBIX KJIETOK — BOJUTENEH PUTMA K apEHEPruuecKomMy BIUsHHUIO. COrJacHO JaHHBIM
BO3, ximHnueckue GopMbl CepIeUHbIX apUTMHI 110 CBOEH pacpOCTPaHEHHOCTH YCTYHAIOT TOJIBKO
HBC, xoTopas u cama 4yacto ObIBacT MX MpUUMHOMN. M3ydeHHe MEeXaHW3MOB apUTMHUN M OJIOKas,
Oonee T1IyOOKOE€ TPOHWKHOBEHHE B CYHIHOCTh IaTOJIOTMYECKUX MPOIECCOB CIIOCOOCTBYET
3¢ (HEeKTUBHOMY YCTPAaHEHHUIO U TMPEJOTBPALICHUIO OSTUX OMNACHBIX HapYUICHUH cepledHon
NESTEIbHOCTH.

Y4eOHble neJy 3aHATHS . U3YyYUTh 3THOJIOTHIO U [TATOT€HE3 HApyLIEHUI pUTMa cepaLa.

BocnurarejabHble nean: (GOPMHPOBAHHME HAYYHOTO MHUPOBO33PEHHS M TEOPETHYECKOH 0a3bl
OyIyImMX CIEIHAIUCTOB HAa OCHOBE (YHAAMEHTAIBHBIX 3HAHMA W HOBEWIIMX JOCTHXKCHUH
MATOJIOTUYECKON (PU3UOIIOTHH.

3agauu 3aHATHSA:

1. 3HaTe NpUYMHBL, MEXaHU3MbI PA3BUTHUS, OCHOBHBIE IIPOSIBIICHUS CEPICUHBIX apUTMUI.

2. 3narp npuHnunel peructpanun DKy sKcriepuMeHTaNbHBIX )KUBOTHBIX U YEJIOBEKA.

3. Ymerb onpeaenaTs 1o JaHHbIM DKI' 0CHOBHBIE BUJIbI apUTMHA.

4. 3natp paccTpoiicTBa OOIIEr0 W KOPOHAPHOTO KPOBOOOpAIICHHS MPH APUTMHUSLX, MEXaHU3MBI
Pa3BHUTHUS CEpACYHON HEAOCTATOYHOCTH MIPU HAPYIICHHUSIX PUTMA CEep/Lia.

IIpu moaroroBke K TeMe MOBTOPUTH CJIEAYIOIHE BOMPOCHI U3 CMEKHBIX JUCHHUILINH C HeJIbI0
Hano.1ee MOJHOI0 YCBOEHHs MaTepuaJa:

1. OcHoBHble TOHATHS 3nekTpodusuonorun cepauna (moreHnuan mokos (IMI1) u moreHmman
nevicteus (I111) (xypc nopmanwvhoii huzuonocuu).

2. OcCHOBHBIE CBOWCTBAa CEPACYHOM MBIIIIBI (aBTOMATU3Ma, MPOBOJUMOCTH, BO30YJIUMOCTH,
COKpPATHMOCTH ), MEXaHU3MBI, JICXKAIFE B OCHOBE ITUX SIBJICHUH (KYPC HOPMATbHOU (DUUOIOU).

KoHTpoJibHbIE BONIPOCHI 110 TeMe 3aHATHSA:

1. Hapymenust cepaeyHoro apTtomatusma. IIpudmMHBI, MeXaHM3MBI, 3JIEKTPO(U3NOIOTHIECKUE
Mexanu3mbl, DK -npuszHaxu.

2. Hapymenuss cepiedynoil mpoBoguMOCTH. [IpuumHBI, MeXaHM3MBI, 3JIEKTPOPU3NOIOTHUECKUE
Mexanusmsl, DK -npuzHaku.

3. [IpyuuHbl, MeXaHMU3MBbI, 3JIEKTPO(U3NOIOTUIECKUE MEXaHU3Mbl HApyLIEHHH BO30yIUMOCTH
CepJICYHON TKaHU U MPOBEJICHUS UMITYJIbCa BO30YXKICHHUS.

4. PacctpoiicTBa 00111€ro 1 KOPOHAPHOTO KPOBOOOPAIIEHUS IPU apUTMHSIX.

5. GubpusMs U 1epuOPUIIIALNS CEPLIA, TOHATHE 00 UCKYCCTBEHHBIX BOJAUTENSAX PUTMA.

6. /lnarHocTrKa OCHOBHBIX BHJIOB CEPJICUHBIX apUTMHUA.

Pacuer yueOHOro BpemeHu
O6miee Bpems 3aHATHS 3 ak. yaca

No i/ Conepxxanue Pacyer yueGHOTO BpeMeHU
1. Berynnenune. MoTuBalimonHasi XapakTepUCTUKA TEMBbI 3 MHWHYTHI
2. IIuceMeHHbIM KOHTPOJb CTYJIEHTOB [0 BONpocaM TeMmbl | 15 MHWHYT
3aHITUS
3. Omnpoc-0ecena CTYJICHTOB IO BOIIPOCAM TEMbI 3aHSATHS 60 MUHYT
4, CamocTosTenbHas paboTa CTyASHTOB 15 MuHyT




5. Perienne cUTyaIMOHHBIX 33129 20 MUHYT
6. IlonBenenue UTOrOB 3aHATHA 5 MUHYT
7. 3ajanue Ha CIeIYIOIIee 3aHsATHE 2 MUHYTBI

BcnomorarteabHbIe MaTepualJbl 110 TEME:

HopmanbHnasn 3sexkTpokapaunorpamma (JKI)
JIrobass DKI' cocTOMT M3 HECKOJbKUX 3YyOIIOB, CErMEHTOB M MHTEPBAJIOB, OTPAXKAIOLIUX
CJIO’KHBIN TPOIIECC PACTIPOCTPAHEHUS BOJIHBI BO3OYXKICHUS 110 CEP/LLY.
dopma snekTporpaduueckux KOMIUIEKCOB M BenmunHa 3yoOnoB P, Q, R, S u T pa3nuuns! B
pasubix OKI' oTBeneHUSX M OMpEAEISIOTCS BEIMYMHON W HANpaBIEHUEM MPOCKIIMH MOMEHTHBIX
BEKTOPOB AekTpoaBIKyIen cuibl (3/]C) cepiia Ha OCh TOTO UM UHOTO OTBECHUS.
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Puc.1. — 3y61s1 1 uaTEepBansl HopMasibHON DKI

3ybern; P — 3TO mpeAcepAHblidi KOMILIEKC, 00pa3yeTcsl B pe3ybTaTe BO30YKICHHIA 000MX
npeacepanid, 0ObIYHO TOJOKUTENbHBIN, perucTpupyercs Brepeau komiuiekca QRS, ammmryna
3youa P nanbonpmas Bo Il cranmaptHoM oTBeneHnu. B Hopme amrumityna ero He 6onee 2,5 MM,
npoaomkutenbHocTh 0,06-0,10 cex. B I u II orBenenmsix P Bcerna mojokutelbHbl. B aVR —
Bceraa orpunarenbublil. B I crangaptHoM oTBeieHnn P MOXKET OBITH MOJIOKUTEIBHBIM WM CJ1a00
oTpunatensHbiM. B V| peructpupyercst nByxdaszHsiii 3yoen P, HO MOXKeT ObITh U OTPUIATENbHBIMH,
WU TIOJIOKUTEIIbHBIM HEOONBIION aMIUIMTYABl, WIM u303JekTpuueH. P B V2—-V3 cmabo
OTpHUIaTeNbHbIE, MOJNOKUTENbHBIE, CriakeHHble. P B V4~V OOBIUHO MONOXKHUTENbHBIE, HU3KOU
aAMIUTUTY JTBI.

Wurepsan P-Q (R) usmepsiercst ot Havaia 3y6ra P 10 3youa Q wim BOCXOIAIIETro KOJICHa
3yona R. OH oTpakaeT BpeMsl MPOXOKACHUS UMITYJIbCa OT CHHYCOBOTO y3J1a MO TpeICepaAnsM u a-V
COEUHEHUIO J0 MHUOKapJa KelyJoukoB. B Hopme wuntTepBan cocraBiaser 0,12-0,20 cek.
H3meHseTcs Mo MpOAOIKUTENIHOCTH B 3aBUCMMOCTH OT BO3pPAacTa, Macchl Teja 00JIBHOTO, YaCTOTHI
CEeplIeYHOr0 pUTMA. Y TMHSAETCS C BO3PACTOM, YKOPAYUBACTCS TPH yYAIICHUH PUTMA.

Hauanbubiii 3yOenr komruiekca QRS peructpupyercs B mepuoa  BO30YXICHHS
MEXOKETyIOUKOBOM mneperopoaku. B Hopme moxker peructpupoBathes B I, II, III, Va4, Vs, Ve.
Mupuna 3ybna Q He nomkHa mnpeBbimath 0,03 cex, a aMIIMTy/Ja HE TpeBBIIIAET Y4
cooTBeTCTBYyMOIIEro 3yomna R. Peructpanus 3yona Q gake mManoi aMIUIATYIbI B OTBEICHUSIX V1-V3
SBIISICTCS MATOJIOTHEH.

3yber R oOycnoBneH B030yXJE€HHEM KeMyJOYyKOB. AMIUIMTYJa B CTaHJApTHBIX U
YCUJICHHBIX OTBEICHHSX OOYCIOBJIEHA PACIOIOKEHHEM 3JEKTPHUYECKOM Ooch cepiia. B rpymHbIx
OTBEICHHUAX aMIUIUTYABI 3yOua R momkeH HapactaTh ¢ Vi mo Vi (B KaXIOM IOCIEIyHOLIEM
OTBeACHUH 3yOer Oosbiiie, 4eM B mpensiayiiem). 3yoern R Vs—Ve MeHbIlle Mo amruintyze, 4em R
V4. IIponomxkutensaocts 0,03-0,06 cek.

3yber; S B OCHOBHOM OOYCIIOBJIEH KOHEYHBIM BO30YXIEHHEM OCHOBAHUS KEITyHZOYKOB. B
CTaHJAPTHBIX U YCWJIEHHBIX OTBEJIEHHUSIX OT KOHEYHOCTEH OH perucTpupyercs He Bcerjaa. Ero
BEJIMYMHA ¥ PETHCTPANUS B ATHX OTBEJCHHSX CBS3aHA C IMOJIOKEHUEM DIIEKTPUYECKON OCH Cepla.
B rpynHbIx oTBeneHHMSX HamOonbluas riyOuHa 3yOma HaOmromaercss B Vi—V2 U TOCTENEHHO




yMEHbIIIaeTcsl K oTBeAeHUSIM Vs—Ve, TJIe OH MOXKET OTCYTCTBOBaTh. I pyaHOE oTBeneHHE, rae R=S,
Ha3bIBACTCS «IIEPEXOHOM 30HOI». B HOpMe nepexoanas 30Ha B V.

Cermenr S-T — 93T0 oTpe3ok Mexay KoHIoM komruiekca QRS u wawamom T. Ilpm
OTCYTCTBHH 3y0Oma S ero o06o3HauaroT kak cerMeHT R—T. CermeHT S—T COOTBETCTBYET MEPHUOTY
BpEMEHH, Korja 00a >Kely104Ka MOJTHOCThIO OXBaueHbl BO30YkaeHHeM. CerMeHT S—T y 310pOBBIX
JIOJIEl pacmoJio’keH Ha M30JMHHH, BO3MOXKHBIE €r0 OTKJIOHEHHS OT H303JIEKTPUYECKOW JHHHUU
BBEpX WJIM BHU3 He npesbinaroT 0,5—1 mMm.

3y6en T HauMHAeTCA HA U30JUMHHM, TJ€ B HETO HEMOCPEACTBEHHO MEPEXOAUT CETMEHT S—T.
B Hopme 3yOenr T nmonoxkurensubiit B [ u Il ctangaptabix otBenenusx, aVi, aVF u Vi—Vs. Ognako
OH MOXeT ObITh JABYX(pa3HBIM WIHM CriakeHHbIM B Vi1—V2. OtpunarensHbeiii T MOXeT
peructpupoBatbes B III cranmaprHom otBeaeHuu. B aVR 3ybenr T Bcerma oTpumarenbHbiii. B
TPYJIHBIX OTBEACHUSAX aMIUIMTYJa 3yona T moimkHa HapacTtaTh oT Vi 10 Va. B orBenenusx Vs—Ve
3yberr T MeHbme, yeM B V4. B Hopme T 3ybenr He MAOMKEH NPEBBIMIATH aMIUTUTYY
COOTBETCTBYIOMIETO 3y0O1a R.

Nutepan Q-T — 310 anekTpuyeckas cucroina xemnyaoukoB. Mutepan Q-1 — 3To Bpems B
cek oT Haudana komruiekca QRS 1o xonna 3ybua T. 3aBucur ot nmosna, Bozpacra, YCC. B nopme Q-T
cocraisiet 0,30-0,44 cek. DiekTpuyecKas CHCTONA KeIyA0uKoB siBisieTcss KoHctantHoH (K) mst
JaHHOW YacTOThl pUTMa, OTAeNbHON Wit myxuuH (0,37) u xenmun (0,40) u onpexpensiercs mo
dopmyne bazerra: Q-T=KVR-R. Ecin mpomomkurensrocts Q-T mpessimiaer 0,5 cek, TO TOBOPAT
00 YBEIIMUYCHHUH DIICKTPUIECKON CHCTOIIBI )KETYIOUKOB.
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Puc. 2. — Perucrparus KT co ckopoctsio (a) 50 mm/c™ u (6) 25 mm/c?
B Havasie ka0l KpUBOM I10Ka3aH KOHTPOJIbHBIA MUJIIIUBOJIBT.

Omnpenenenne diekrpudeckoii ocu cepaua (30C) nmo IKI'
DneKTpuueckas OCh OTpEIeNseTcs IO CTaHAAPTHBIM W YCHIGHHBIM OTBEICHHUSIM OT
KOHEYHOCTEH.
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Puc. 3. — Pasznuunsie BapuaHThl osioxkeHus cpenneir J0C.



Bapuantsl nosoxkenuss 30C
Hopmanvroe nonosicenie — yron o, coctapisier ot +30° 1o +69°;
Bepmuxanvnoe nonoscenue — yromn o COCTaBJIs€T OT +70° 10 +90°:
Topusonmansroe nonosicenie — yroi o, coctapisier ot 0° go +29°;
Omxnonenue ocu enpaso — yroin o. coctasnser ot +91° no £180°;
Ominonenue ocu é1eeo — yromn o coctapiser ot 0° go —90°,

IMonoxenue 20C CooTHolIeHH e 3y0110B
HOPMAaJIbHOE Riu>Ri >R

BeprukaibHoe Ru=Ru; Si=R;; Ru=Rm>R;
OTKJIOHEHHE BIIPABO Rmn>Ru>Ri; Si>Ri; Savi > Ravi
TOPU30HTAJILHOE Ri>Ru>Ru; Sim<<Rum; Savr <Ravr
OTKJIOHEHHE BJIEBO Ri>Ru>Rim; Sin>Rmi; Save > Ravr

Hapyumenusi purma cepana
Cepoeunvle apummuu — W3MEHEHUS HOPMaJbHOW YacTOTHI, PETYJISPHOCTH M HMCTOYHHKA

BO30YXKJIEHUS Cepilla, a TakXKe pacCTPOHCTBA IPOBEIEHUS UMILYJbCa, HapyIIEHHs CBSI3U W/WIH
IIOCJIEI0OBATEILHOCTH MEXKY aKTHUBALMEN IIPEICEPAUM U JKEITy T0UKOB.

1) HapyiueHus aBromMatu3ma;

2) Hapyuienust BO30yIMMOCTH;

3) HapyuieHust npoBOIMMOCTH;

4) KomOMHHpPOBaHHBIC.

IIaTorenes HapyueHuii cepae4Horo purma
OcCHOBHbBIE MEXAaHU3MbI HAPYILIEHUH pUTMa CEPJCUHbBIX COKpAILlEHUI:

1) maronorust 06pazoBaHUs UMITYJIbCA:

— MpY HapyLIEHUH aBTOMAaTHU3Ma;

— MIpH MOBBILIEHUU BO30YIUMOCTH KapJMOMHUOLUTOB.

2) nedeKThl IPOBEICHUS UMITYJIbCA.

Hapyuienusi aBToMaTu3Ma CMHYCOBOI'0 y3J1a

W3MeHeHust HopmanvHozo asemomamuzma cepoya (BPEMEHHM MEUIEHHOW CHOHTaHHOM
JENOJIIpU3aIMi  KJIIETOK CHHOATPUAIBHOTO Yy3j7a) NPHUBOAST K BO3HUKHOBEHHIO CHHYCOBBIX
aputMuii. Ha mpogomxuTenbHOCTh CHOHTAHHOW JAEMOJISPU3aLUU M, CIEI0BATEIbHO, HA YacTOTY
CEPJICYHOM NESITEIIbHOCTH OKa3bIBAIOT BIUSHUE TPU MEXaHU3MA.

1) Ckopocms cnonmannou oOuacmonuueckoii oOenonspusayuu. Ilpu ee BO3pacTaHUU
MMOPOTOBBIA MOTEHITMAT BO30YKICHHS TOCTUTAETCS OBICTPEE U MPOUCXOAUT yYallleHUe CUHYCOBOTO
putMma. [IpoTuBOomoONOXHBrH  dPdexT, T.e. 3aMeqIeHHe CIOHTAHHOM  JIMAaCTOIUYECKOM
JENOSIPU3aliU, BEACT K 3aMEJIEHUI0 CUHYCOBOI'O pUTMA.

2) H3menenue eenuuunvl MemOpanno20 nomenyuana nokosa ezo Kiemok. Kormaa
MeMOpaHHBIN MMOTEHIIUAT CTAHOBHUTCS OoJiee OTPHUIATEIbHBIM (TIPH TUTIEPTIOISAPU3AIMH KIETOYHOU
MeMOpaHbl, HampuMep TpHU JCHCTBUHM alleTUIXONIMHA), TpeOyeTrcss Oonblie BPEeMEHH IS
JOCTHKEHHSI TIOPOTOBOTO TTOTEHITMAIA BO30YKIEHHUS, €CIIA CKOPOCTh CIIOHTAHHOW JTNACTOJIMYECKOM
JeTNospu3alii OcTaeTcss Henm3MeHHOW. CIeNCTBHEM TaKOro CABHra OyAeT yMEHBIIEHHE YHClia
ceplieuHbIX cokpamenuii. [lpum yBenmnyeHWM MEeMOpaHHOTO TIOTEHIIMAJIa TIOKOS, KOTJla OH
CTAaHOBUTCSI MEHEE OTPULIATENIbHBIM, YaCTOTA CEPJICUHBIX COKpPAILICHUI BO3pacTaeT.

3) Hsmenenue nopocoeozo nomenuyuana 6030yxcoenus (HaKTHUECKH - YYBCTBUTEIHLHOCTH
KapAHNOMHUOIIUTOB K OJJIEKTpUYECKOMY CTuUMyNy). Ero ymensbineHue (0ojee OTpHIATEIbHBIN)
CIIOCOOCTBYET yYallleHHI0 CHHYCOBOIO pHUTMAa, a yBEIWYeHHE (MEHEE OTPHUIATEIbHBIA) —
Opaaukapauu. BenndrHa mOpOroBoro moTeHIMana BO30YKISHUS KapAUOMHOILIUTOB OMpPEeNsIeTcs
cBoiictBamu Na'*-KaHanoB, a KJIETOK mpoBojsmeii cucteMsl — Ca?*-kamanmoB. B ocrHoBe dassl
OBICTPON JIEMOISPHU3AIIMK B KIIETKAaX paboyero MHOKap/ia JEKNUT akTHBaIKs ObICTPhIX Na'-KaHalloB,
a B KJIETKAX CIEHaIN3UPOBAHHOM TKaHNM cepaua — Ca’t-KaHaoB.



Bo3moxHB W pa3nuuHble KOMOMHAIMM TPEX OCHOBHBIX  3JIEKTPOPHU3NOIOTUYECKUX
MEXAaHHU3MOB, PETYJIHUPYIOIINUX aBTOMAaTU3M CHHOATPUAILHOTO Yy3JIa.

AHOMANbHBLIL agmMomMamu3m (IKMonu4ecKutl asmomamusm) — 3TO MOSBJICHUE MMEUCMEKEPHOM
AKTUBHOCTH B KIIETKaX CEpAla, HE SIBISIONIMXCS BOAMTEISIMHA CEpACYHOrO puTMa. B HOpme
HKTOMUYECKAss aKTUBHOCTD MOAABISETCA UMITYJIbCAMH, MTOCTYIAIOIIMMHI U3 CHHOATPUAIBHOTO Yy3I1a,
HO Tpu OJIOKaje MPOBEACHUS HMMITyJIbCa MO TPEACEPAUsM TJIaBHBIM BOJIUTEIIEM PHUTMa Cepala
MOXET CTaTh aTPUOBEHTPHUKYJSAPHBIA y3el. CHocoOHOCTh K CIIOHTaHHOW JAETOJISIpH3alud B
AJIEMEHTAX 3TOTO y3Jila MCHEE BBIPaKCHA, YeM B KJIETKaX CHHYCOBOT'O Y3Jia, MIO3TOMY B YCIIOBHSX
norepeyHoi 0J10Ka bl 0OBIYHO pa3BUBACTCS OpaguKapIus.

Eme meHee BbIpakeHa CIOCOOHOCTh K aBTOMAaTH3MYy Yy BOJIOKOH IlypkuHBE, KOTOpBIE OoJiee
YCTOMYMBBI K THIIOKCHH, YeM COKPAaTUTEIbHBIE KapAHOMHOLUTHI, B CBA3M C 4YeM HeE Bcernaa
noru0aroT B 30HE HIIeMUH. Bwmecte ¢ TeM 3JEKTpO(PHU3MOIOTMYSCKHE CBOWCTBA TaKHX
WIIEMU3UPOBAHHBIX BOJIOKOH IlypKHHBE CYIIECTBEHHO OTJIMYAIOTCS OT MapaMEeTPOB MHTAKTHBIX
BOJIOKOH T€M, YTO y HHUX MOSBIISICTCS MEWCMEKEpHash aKTUBHOCTb, & CIOCOOHOCTh K TPOBEICHUIO
UMIIyJIbCa CYIIECTBEHHO CHMXaercsi. Kpome Toro, croHTaHHas OWMO3JIEKTpUYECKass aKTHBHOCTb,
BO3HUKAIOIIAsl B 3TUX BOJIOKHAX, B YCIIOBUSX MATOJIOTUU (HAIIP., TIPU TITyOOKOM UIIIEMUH ) TIEPEeCTacT
MOJIABJIATECS MMITYJIbCAMH, TOCTYMAIOUIMMHA M3 CHHYCOBOTO y3JIa, U MOXET OBITh NPHUYNHOU
BO3HUKHOBEHHUS JKEITYA0YKOBBIX 3KCTPACHUCTOI.

IloBbllIeHne  BO30YIMMOCTHM  KAapAMOMMOLMTOB  HauOojee  4YacTo  OOYCJIOBIMBAET
BO3HUKHOBEHHE apUTMHUN [0 MEXaHU3My TPUITEPHON (HABEIEHHOM, ITyCKOBOM) aKTUBHOCTH.
OnekTpoPU3HONIOrNYEeCKO OCHOBOM TPUITEPHOW AaKTHUBHOCTH (TPUITEPHOIO aBTOMATHU3MA)
SIBJIAIOTCSI pAHHUE U MO3HUE MTOCTICMOJIIPU3ALIIY.

Pannaa nocmoenonapuzayus — 3TO NPEKAECBPEMEHHAs ACNOISIpU3aLMs KIETOK MUOKapaa u
MPOBOJAIIEH CHCTEMBI, KOTOpas MOSBIAETCS TOrAa, Koraa (aza penoisipu3alvy IMOTSHIHANA
JIeWCTBUS ellle He 3aBepllIeHa, MOTeHIIMal MeMOpaHbl elle He TOCTUT JUACcTOJNYECKO BEITHMYUHBI,
COOTBETCTBYIOIIEH MOTEHIIMAITY TTOKOS.

Ilo30nue (3adepicannvie) nocmoenonapusayuu — 3TO TPEXKAECBPEMEHHAs JENOJIApU3aLIU
KJIETOK MHOKapja U MPOBOASILEN TKaHU, KOTOpas MOSBISIETCS cpa3y K€ Mocie 3aBeplieHus ¢asbl
penoasapu3anum, T.6. KOraa 3JIEKTPUUYECKUI 3apsii CapKOJIEMMBbI COOTBETCTBYET JUACTOIMUYECKOMY
noteHuuany (puc.l).
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Puc. 4. — TloTeHnman qecTBUA: TPUTTEPHAS aKTUBHOCTD (no B.B. Hosuykomy u coasm., 2009)

IToBTOpPHBIN BXOJ HMIIYJIbCA

ITosmopuwiit 6x00 umnynvca (re-entry) — siBieHue, NPU KOTOPOM HMIIYJIC, COBEpIIas
JBIKEHUE TI0 3aMKHYTOMY KpYTY (I€TJie, KOJIbIly), BO3BpAIlaeTCcs K MECTY CBOET0 BO3ZHUKHOBEHUS
(circus movement).

Paznugaror macro re-entry (MakpopueHTpH) U MICro re-entry (MukpopuenTpu). [Ipu Takom
JIeTICHUH YYUTHIBAIOT pa3Mephl MeTIN (Kpyra), B KOTOPOil OCYIIECTBISIETCS! HTOBTOPHBIN BXOI.

YcnoBus, HeoOxoaumble A1 (opMUpPOBaHUSI MACro re-entry:
a) CyILECTBOBAHHUE JIBYX KaHAJIOB NMPOBEICHMS, PA3/EICHHBIX MEXIY cO00i (YHKIMOHAIBHO MU
AHATOMHUYECKH (OTHOCTOPOHHSS 0J0Kaaa OJJHOTO U3 HUX);



0) HaMMYue MOTEHIIUAIBHO 3aMKHYTON METJIN ABUKCHUS UMITYJIbCA;
B) 3aMEJIJICHUE CKOPOCTU PACIPOCTPAHEHHUS MMIYJIbCA, TAK YTO HU B OJHOW TOYKE IMETIU BOJIHA
BO30Y>KJICHUS HE BCTPEYAETCs C 30HOM peppakTepHOCTH.

R

A b

Puc. 5. — Mexanu3Mbl Macro re-entry BOKpyr aHaTOMUYECKOTo MpensTcTBUs (A)

¥ MICro re-entry mo mexanusmy Beayiero kpyra (b)
UYepHbIM 11BeTOM 0003HaYCHA 30Ha a0COIIOTHON pepakTEpPHOCTH, TOUKAMH — 30HA OTHOCHTEIBHOM pedpaKkTepHOCTH

[Ipumenmas BonHa BO30Y>KICHHUS MEIJICHHO MPOABHUIaeTCcs MO BETBU 1, HO HE IMOMajaaeT B
BeTOUKy 2 (puc. 6), Tle MMeeTcss y4acTOK OJIHOCTOPOHHEH Ookaibl. MEIIeHHO JBYIKYIIAKCS
HMITYJIbC BBI3BIBACT JICTIOJIAPU3ALIMIO BCETO MBIIIEYHOTO CErMEHTa C OOpa3oBaHHMEM IMOTEHIIHAaa
NENCTBUS. 3aTeM OH MPOHUKAET PETPOTrPaHO B BETBb 2, BO30YXKJasi €€ Ha BceM NpoTshkeHuu. K
3TOMY MOMEHTY HcuYe3aeT pedpakTepHOCTh BETBU 1, B KOTOPYH0 UMIYJILC BXOJUT MOBTOPHO.
HauwmHaercss MOBTOPHBINM KPYT ¢ MPEKIESBPEMEHHBIM BO30YKICHHUEM MBIIIICYHOTO cerMeHTa. Ecmu
TaKOH MPOLIeCC OrpaHMYUBaeTCs oIHUM re-entry, To Ha DKI' peructpupyercs skcrpacucrona. Ecnu
KpyroBo€ JBHXXEHHE HMIYyJbCa CYIIECTBYET JUIMTEIBHOE BpEMs, BO3HHKAET Cepus
npexxaeBpeMeHHbIX DK -KOMIUIEKCOB, T.€. MPUCTYI TaXUKAPAHH.

[Ipu anexTpuueckoil KapAuOCTUMYJISILIUU OT/IENa CepAilia, Te CYLIeCTBYET IETs re-entry, BECh
MHOKap]l OJJHOBPEMEHHO MEPEBOUTCS B COCTOSTHUE a0COMIOTHON pepakTepHOCTH, U UPKYIISAIUS
uMIyJbca npekpaniaercs. [Ipossnsercs npu ae@uOpmIsIuu cepaua.

OnucaHHbIE MEXaHM3M MACro re-entry InexXuT, Kak I[0JarailoT, B OCHOBE TpeNeTaHHs
MpeICepaui.

Puc. 6. — Cxema mexanusma re-entry (no B.B. Hosuykomy u coasm., 2009).
VYyacTok MHOKapia — 3a/IHss CTEHKa JICBOTO JKelyI04uKa: 1 — OpTOrpajHoe pactpoCTpaHeHHe UMITYJIbCa; 2 —
OIHOCTOPOHHASA 6n01<a)1a IIPOBCIACHUA, 3 —30Ha TIOBPEXKACHHOI'0 MUOKapaa ¢ 3aMEIJICHHBIM PETPOTpaIHbIM
pacnpocTpaHeHHUEM BO30YKICHUS

[Tpu micro re-entry nBukeHHE MMIYJIbCA MPOMCXOAUT MO MAJIOMYy 3aMKHYTOMY KOJbILY, HE
CBSI3aHHOMY C KakUM-THOO aHaTOMHYeCKHM mpensTcTBueM. C JaHHBIM MEXaHU3MOM CBSI3aHbI
MHOTHE CJIOKHbIE TAXUAPUTMUHU, B YACTHOCTU (PUOPUILISILIUH.



HAPYHIEHUSA CEPAEYHOI'O ABTOMATHU3MA

Hapywenusa cepoeunozo aemomamuzma — 5TO apUTMHH, OOYCJIOBJICHHbIE HapyIICHHEM
AJIEKTPO(U3NOIOTHIECKON  aKTMBHOCTH  BOAMTENEH  CEpACYHOrO0 pHUTMa (CHHYCOBOTO U
aTPUOBEHTPUKYJIISIPHOTO Y3JIOB).

Cunycoseasa Opadukapousa — 3TO YMEHBIIEHUE 4YaCTOTHI CEPAEUYHBIX COKpameHuil 10 50
yA./MUH U MEHEe IPU COXPAaHEHUH HOPMAJIbHOI'O PUTMA.
Ipuyunoi:

— MOBBIIIEHHE TOHYCA OJTY)KIAIOIIETo HEPBa;

— IIEpPBUYHOE MTOPAKEHUE CUHYCOBOI'O y3I1a;

— MOBBIIICHUE BHYTPUYEPEITHOTO JIaBJICHHUS;

— TUMIOTUPEO3;

— TUMIOTEPMUS;

— uH(aPKT MUOKAp/Ia HUKHEH JTOKATH3AIIHH;

— Mepeo3UpOBKa B-aApeHOOI0KaTOPOB HIIM aHTATOHUCTOB KaJIbIIHs.

Onekmpogusuonocuveckuii mexanusm.: 3aMeJIEHUE IMPOLEecca CIOHTAHHOW TUACTOINYECKON
Jenoaspu3alii MeMOpPaH KIETOK CHHYCHO-TIPEICEPAHOTO y3Ia.

OKI -npuznaxu.
— ymenbinerre YCC B MunyTy 110 50 ya./MuH (YBeIMYEHHE ATUTEIbHOCTH HHTEpBaia R—R);
— COXpaHEHHUE MPaBUILHOTO CHHYCOBOTI'O PUTMA.

uvL i - Vi ol ] i vh
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Puc. 7. — CunycoBas Opaaukapus.

Cunycosas maxukapousa — 3TO TOBBIIIEHHE YAaCTOThI CEpJIEYHBIX COKpaileHui Oonee 100
yA./MUH TIpU COXPaHEHUH HOPMaJbHOTO PUTMA.

Ipuyunoi:

— HOpMallbHas PeaKIlMs Ha pa3InYHbIe CTPECCOpHBIC (aKTOPHI (BOITHEHHE, OECIIOKOICTBO,
cTpax, pusmdeckasi Harpy3Ka);

— TATOJIOTMYECKHE COCTOSIHUS  (JIMXOpajika, THUIIOTOHHS, TUPEOTOKCUKO3, aHEeMHus,
THITOBOJIEMHSI, SMOOJIHUS JICTOUHOM apTepuu, uieMust Muokapaa, CH, ok, MUTpabHbIi CTEHO3);

— MpUEM HEKOTOPBIX JIEKApCTB (ATPOIMUH, KAaTEXOJIAMUHBI, THPEOHWJHBIE MpernapaThl) HIN
HEKOTOPBIX OMOJIOTUYECKH aKTUBHBIX BEIIECTB (JIKOT0JIb, HHKOTHH, KOPEHH).

Onexmpoguzuonocuveckuti  MexaHusm:  YCKOpPEHHUE  CIIOHTAaHHOW  JMACTOJIMYECKOM
NeNospU3aIiy MJIa3MOJIEMMBI KJIIETOK CUHYCHO-TIPEACEPAHOro y3Jia.

OKI —npuznaru:

— yBenuuenune YCC mo 100 ya./mun (ykopouenue natepsaia R—R);

— COXpaHEHHE MPABUJIBLHOTO CHHYCOBOTO puUTMa (MpaBWIIbHOE dYeperoBaHue 3yOua P u
komrutekca QRS BO BCeX IMKIIAX U MOJOXKHUTEIBbHBIN 3y0ert Pl jiavF,v4-6)
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Puc. 8. — CunycoBas taxukapus.

Cunycoeas apummus — 3TO NEPUOJUYECKU CMEHSIOUIME APYT Ipyra 3MU30/bl CUHYCOBOMH
TaXUKApAUU WM OpaavKapAuU NPH COXpaHEHUM CUHYycoBOM mMmnyibcauuu. [lo manuemm OKT,
komruieke QRS oOpraHO He nedopmupoBan, HHTEpBaAIBI R-R yKOpoUueHBI WK yUTMHEHBI, HO PABHBL.
B HOpMe oHa MOXKET ObITh CIIEACTBUEM MEPUOJIUUECKOT0 U3MEHEHUS TOHYca OJIyKIarolero HepBa,
TaK Ha3bIBAa€MOM [bIXaTEJIbHON apuUTMHUEH (IOBBILIEHUE YACTOThl CEPACYHBIX COKpAIICHUH IpH
BJIOXE U CHW)KCHME Ha BbIIOXE).

Ipuyunoi:

— SMOILIMOHAJIBHBIN CTpece;

— KJINMAKC,

— THPEOTOKCHUKO3;

— MHUOKapIUT.

Onexmpoguzuonocuueckuti mexanusm. KoiaeOaHUs CKOPOCTH (yBEJIHMYEHHE, CHIDKEHUE)
MEJUIEHHOW CIIOHTaHHOM AMACTOJINYECKOMN AETONAPU3ALMH TIEUCMENKEPHBIX KIIETOK.

OKI—npusnaxu:

— Kosie0aHMsI POIOJDKUTENBHOCTH HHTEpBalioB R-R, mpesbrmatonye 0,15 cek U cBA3aHHBIE C
(dhazamu IpIXaHUS;

— coxpanenue Bcex OKI-mpu3HakoB cuHycoBOoro purma (uepenoBaHue 3yOna P M KOMILIEKca

QRST).

AVE Vi v
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Puc. 9. — CunycoBast apuT™musi.
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Cunopom cnabocmu CcuHOAMPUANbHOZO Y314 (CUHOPOM OPAOUKAPOUU—MAXUKAPOUU) —
HECTIOCOOHOCTh CHHYCHO-TIPEJICEPAHOrO y3Jia 00ecreynBaTh PUTM CEp/la, aJACKBAaTHBIM YPOBHIO
KHU3HEICSATSIbHOCTH OpraHu3Ma.

Ipuyunoi:

— 3a0osieBanus cepana (octpeii UM, muokapautsl, Xxponndeckas UbC u np.);

— MHTOKCHKAIIHSI CepICYHBIMU TJIMKO3HIaMU, OJI0KaTopaMu -aJpeHOPEIEITOPOB;

— TOPMOHAJILHO-OOMEHHbIE HAPYIICHHUS;

— TOCJe KYIUPOBAHUSI IPUCTYIIA TAPOKCU3MATHLHON TaXUKAPIUH WU MEPIATEIIbHON apUTMUH.

Onexmpogusuonocuyeckuti mexanuzm: HapylleHHE (HEPEAKO BPEMEHHOE MpPEeKpaIleHHe)
aBTOMaTH3Ma CHHYCHO-TIPEJICEPAHOTO Yy37a, 0coOeHHO (a3 penoysipu3alud M CIIOHTAaHHOU
JMACTOIMYECKOM Nenosipu3alii 1 BOSHUKHOBEHHE Ha 3TOM (JOHE TeTEePOTONHBIX (IKTOMUYECKHX)
0YaroB PUTMHYECKON aKTHBHOCTH.

IKI —npuznaxu:

— CTOMKasi CHHYCOBast OpauKapIus;

— MEePUOIUYECKOE MOSBICHHE SKTOMMYECKHUX (HECUHYCOBBIX) PUTMOB;
— gannune CA-0JI0KaubL;
— CHHJIPOM OpaauKapauu—TaXuKapauu
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Puc. 10. — Cunapom craboctu CA y3na (cuHapoM Opaaukapaui—TaxuKapanm).

Y3no6oti pumm — 51O HapylieHue, TpuU KOTOPOM pOJIb BOJIUTENS puTMa OepeT Ha ceds
aTpUOBEHTPUKYIApHBIA y3en. Ilpu srtoit maromormm UYCC cHmxkaercs 1o 40-60 yu./mus.
[IpyurHaMu MOJOOHOTO HapyUIeHHs aBTOMaTH3Ma HauOojiee 4YacTo SBJISIOTCS WHTOKCUKALUSA,
KOTOpast IPUBOJUT K CIa0OCTH CHHYCOBOT'O y3Ja, MM 0JIOKa/Ja BHYTPHIIPEICEPAHOTO MPOBEICHHUS
UMITyJIbCA.

Ampuoeenmpukynapuslie — peyunpoKHvle NApOKCUIMAIbHblE MAXUKAPOUU — HAPYUIEHUSA
pumma, C6A3AHHBIE C HNOGLIUMEHHOU  6030YOUMOCMbIO  AMPUOCCHMPUKYIAPHO20  y3]4.
Onexmpocghuzuonocuveckuli mexanusm JTaHHBIX apPUTMHUN TPEACTABISIET COOON CcOdYeTaHHe
HapyIlICHUs aBTOMAaTHU3Ma M TATOJIOTMH TpPOBeIAcHHS uMmmyibca (re-entry). Dtuonorus
PEIUIIPOKHBIX aTPUOBEHTPHUKYJISIPHBIX IMAPOKCU3MAIBHBIX TaXWUKapJUW OCTAeTCs 110 CHX TIOp
HEU3BECTHOHM, HO mo4TH y 1/3 BCeX MalMEHTOB, CTPAMAIOIIMX ITUM THUIIOM HApYIIEHUN pHUTMA,
MIPUCTYTIBI CEPAICONECHHMSI CBSA3aHBI C TICHX0IMOIIMOHATBHOM HArpy3KOH.

10
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HouoeenmpuKynaphwtit pumm — 5T0 HapyIIeHUE, IIPH KOTOPOM POJIb BOAUTENS pUTMa OepyT
Ha ceOs HOXKM myuka [ 'nca wim Bonokna [lypkunabe. Putm npu atom ypexaercst 1o 10-30 ya./muH.
PazBuBaeTcsi mpH TOBPEKIACHWU CHHYCOBOIO M aTPUOBCHTPHUKYJSIPHOTO Y3JIOB M BEIEeT K
HapYIICHUIO [ICHTPAIBHON TeMOIMHAMUKH, YTO MOXKET 3aKOHYUTHCS THOCIHIO TAICHTA.

HAPYHIEHUSA BO3BYINUMOCTHU CEPALA

Hapymenust Bo30yauMocTH cepima JieKaT B OCHOBE TaKMX BHJOB apUTMHUH, Kak
HKCTPACHCTOJINH, JKEJIyJOYKOBBIE TAaXUKapAUH, MOJUMOpQHAs KEIyJIOouyKoBas TaxUKapaus,
TpETeTaHue XeNyIO0YKOB U TpeAcepaAnii, GUOpHUIALUS KeTyJ0uKOB U MpeAcepauii, BHe3armHas
OCTaHOBKa cepaua.

IKkempacucmonua — BHEOUEPEAHOE COKpAIIeHHE ceplua. JKCTPACHCTONbI, UCXOMAIIUE U3
CHHYCOBOTO Y3Jla, Ha3bIBAIOTCS HOMOMONHbIMU, W3 JTIOOOr0 ydacTKa MPOBOJSINEH CHCTEMBI,
UCKITIOYasi CHHYCOBBIN y3€I1, — 2emepomonHbiMu, SKMonu4eckue UIMEIOT UICTOYHHUK BHEOYEPEIHOTO
BO30YKIIEHUS, JTOKAJTU3YIOLIHIICS B MHOKap/Ie 3a MpeieiaMy IPOBO/ISIIEH CUCTEMBI CepaLa.

Bunapbr:

Annopummus — coderanue (CBSI3b) B ONPEACIEHHON IOCJIEA0BATEILHOCTH HOPMAIbHBIX
(cBOEBpEMEHHBIX ) COKPAILIEHUH C SKCTPACUCTOIAMH.

— OuzceMuHUs — PKCTPACUCTOJIA M1OCIIE KaKIO0ro (0IHOT0) OYEPETHOI0 COKpALCHMS,

— mpuzeMuHusi — PKCTPACUCTOIA MOCIIE IBYX OUEPEIHBIX COKpAICHHH,

— K8aopueemMuHuss — KCTPACUCTOIIA TTOCIIE TPEX OUSPEAHBIX COKPAIICHHH.

Ilapacucmonua — cocyllecTBOBaHUE JABYX WU 0oJiee HE3aBHCHMBIX, OJHOBPEMEHHO
(YHKIMOHHMPYIOIIMX 0YaroB T€HEPaIlluy UMITYJIbCOB, BRI3BIBAIOIINX COKPAIICHUE BCETO CEPALIa WITH
OTJIENbHBIX €T0 YacTEeH.

Kenyooukoevie rkcmpacucmonvt — TIPEKIEBPEMEHHBIE JKEITYJOUYKOBBIE COKpAILECHUS,
00yCJIOBJIEHHbIE HATMYMEM Ouyara aBToMaTH3Ma B jKelynoukax (puc.3).

Ipuuunvr: UBC 1 ee ocnoxHeHus (B 4aCTHOCTH, ocTpblit IM), kapiuoMuonaTuu, HapyIieHus
ANEKTPOJIUTHOTO M KHUCIOTHO-IIEJIOYHOro OanaHca, THUIOKCHUS, SHAOKPUHHBIE 3a00JieBaHUs
(THPEOTOKCHKO3), WH(MEKUNUH, TpUEeM HEKOTOPbIX JIeKapCTB (CepAeuHble TJIMKO3UIBl U
AHTUAPUTMUYECKUE CPEJICTBA).

OKI—npusznaxu:

— NPEKIEBPEMEHHOE BHEOUEPEIHOE IMOSBIEHUE W3MEHEHHOT'O KeNyJI04YKOBOI0 KOMILIEKCca
QRS;

— 3HAUUTENFHOE pacIIMpeHue u JeopMalns SKCTpacucToarnueckoro kommiekca QRS;

— pacnonoxenue cermeHta RS—T u 3y0Ona 7 SKCTpacHCTOJNbl JTUCKOPAAHTHO HAIPABICHHIO
OCHOBHOTO 3y0O11a komruiekca QRS;

— OTCYTCTBHE TIepeJ1 KelyI0YKOBOH IKCTpacucToon 3youa P;

— HaJIMYKE OCIIE XKEyT0UKOBON AKCTPACHUCTOJIBI MOJTHON KOMIIEHCATOPHOM May3bl.

R€¢—>» R <« » R

T

Puc. 11. — XKenynoukoBast 3KCTpacucToa.
QRS nedopmuposan, npopomkuTenbHocTh Oonee 0,12 c. MuBepcus 3youa T
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AmpuoeenmpuKkynapusle IKCmpacucmonvl — NpexaeBpeMeHnbie AB y31moBble KOMIUIEKCHI,
KOTOpbI€ BO3HUKAIOT HE B AB y311e, a B HauanpHOM yacTu nydka ['uca, npumbIKaromen K Hemy.

IKI —npuznaxu:

— IPEX/IEBPEMEHHOE BHEOUEPEHOE MOSIBICHHE HEM3MEHEHHOTO KEITyI0YKOBOTO KOMIUIEKCA
QRS, moxoxero o ¢popme Ha octaiabHbie KOMIUIEKCH QRST cMHYCOBOTO MTPOUCX 0K ICHHS;

— orpunarensubiii 3yoerr P B orBeaenmsx Il, Il u aVF mocne skcTpacucTommveckoro
komruiekca QRS unum orcyrcTBHe 3y6na P;

— HaJMYUE HEMOJIHON KOMITEHCATOPHOM May3bl.

T TR DISRS ST [T SR ; . b
Puc. 12. — Dxcrpacucrona u3 AB y3ma
a) 3yoen P cruicst ¢ kommiaekcom QRS;

0) u3MeHeHHsbI# 3y0en P Bunen nocne komrmiekca QRS

Ilpeoceponvie Ixcmpacucmonuu — 3TO TPESKICBPEMEHHBIC COKpAIICHHS, HMITYJIBC IS
KOTOPBIX UCXOIUT U3 JICBOTO WJIH IPABOT0 MPEACEPIUs

OKI -npuznaxu.

— MPEeXJIEBPEMEHHOE BHEOUYEpPEAHOE MOsBICHUE 3yOIla P U CIEYIONIero 3a HUM KOMILIEKca
QRST;

— nedopmanus UM U3MEHEHHE MOJIIPHOCTH 3y011a P 3KCTPaCUCTOIBI;

— HAIMYHEe HEU3MEHEHHOTO0 JKCTPACHCTOIMYECKOTO JKeIyJI0ukoBoro komruiekca QRST,
MOXO0KETo Mo Gopme Ha 0ObIYHBIE HOpMalIbHBIE KOMITIEKCHl QRST CHHYCOBOTO MPOUCXOKACHHUS,

— HAJIMYHE TTOCIIe TIPEICEPTHON IKCTPACHCTOIIBI HETIOTHONW KOMIICHCATOPHOH Mmay3Hl.

il ML/\AJ\

t

Puc. 13. — Ipencepanas skcTpacucTola

Iapokcusmanvnaa maxuxapous — 5STO BHE3aIIHO HAYMHAIOUIMNICA W TaKXKe BHE3AIHO
3aKaHYMBAIOIIMICS MPHUCTYN YyYallleHUs cepleuHbIX cokpameHuit no 140-250 yn./mun npu
COXpaHEHHUH TPABUIIBHOTO PETYJISIPHOTO PUTMA.

Ilapokcuszmanvhas #ceny0ouKko6as maxukapous — BO3ZHMKAcT B BUAE IApOKCH3MOB C
gactotoi Oonee 200 ya./muH. OOBIMHO pa3BHUBAETCS BCJEACTBHE HEKOHTPOJIMPYEMOW Teparuu
aHTUAPUTMUYECKUMHU CpEJICTBAMM, a TaKkKe KaK MPOSBICHUE BPOXKICHHOTO CHHApPOMA
yanuHeHHoro wHTepBanma Q-T. TlosBieHWIO ASTOH apUTMHM TPEIIIECTBYIOT OpaguKapIus |
yHenue uHtepBana Q-T. Pa3BuBaercs mo mMexaHM3My TPHUITEPHOTO aBTOMAaTH3Ma U OOBIYHO
HOCHUT 00OpaTHUMBIN XapakTep, HO MOXKET TPaHCHOPMHUPOBATHCS B GUOPUIUISILIMIO JKETYJOUKOB.

12
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IKI —npusznaxu:
— nedopmarnus u pacmupenue komriekca QRS 6onee 0,12 cek ¢ AMCKOPAAHTHBIM PACIIOIOKCHHEM
cermeHTa RS—T u 3y6mna T,
— yuamienue YCC no 140-250 yn./mun;
— IOJIHOE Pa300IeHre 4acToro purMa kenyaoukoB (QRS) u HopManbsHOrO putMma npeacepanii (P)
C W3peIKa PErUCTPUPYIOMUMUCS OJMHOYHBIMA HOPMAIBHBIMH HEW3MEHEHHBIMH KOMILJICKCAMU
QRST cuHyCcOBOro MPOUCXOKIACHUS.
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Puc. 14. — [TapokcuzmanbHas KeIyJ0uKOBasi TAXUKaPIUs.

IHapokcuzmanvnaa npeoceponas maxukapousa — WCTOYHUK YACTOM MATOJIOTHUYECKOM
HUMITYJIbCAIlUU PACIIOJIOKEH B MIPENICEPAUIX.

OKI -npuznaxu.
— BHE3aITHO HAUYMHAIOLIUICS U TaKXKe BHE3AMHO 3aKaHYMBAIOIIMICS MPUCTYII YUALICHHUS CepICUHbIX
cokpamenuii 1o 140-250 ya./MUH py COXpaHEHUH MPABHUIIBHOTO PUTMA;
— HaIMYue nepes KakapiM koMiuiekcom QRS cHuxeHHOro, 1eopMUPOBAHHOTO, ABYX(HA3HOTO WK
oTpHULaTeNbHOro 3yona P;
— HOpMallbHbIE HEU3MEHEHHBIE JKeTyJoukoBble komiuiekchl QRS, moxoxkume Ha QRS,
PETUCTPUPOBABIIKECS IO BOSHUKHOBCHHSI IPUCTYIIA TTAPOKCU3MATLHONW TaXUKap TUH;
— B HEKOTOPBIX ciayyasx Habmomaercs yxyamenue AB npoBoaumocTu ¢ pazsutiuem AB Omokansr |
crenieHn [yaymHeHue wHTepBaa P—Q Oosee 0,2 cex] wimm |l cremenm ¢ mnepuoamyecKuMu
BBITNA/ICHUSMU OTJIENbHBIX KoMITiekcoB QRS.

Rt =R
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Puc. 15. — Ilpencepanas mapokcu3aMaabHas TaXUKapIus

Mepuamenvnaa  apummusa  (ubpwuisUs  Tpeacepauil) —  ATO  OTCYTCTBHE
CKOODJIMHHPOBAHHBIX  COKpALIeHUH  Tpeacepauil,  KOTOpoe  3JIEKTpoKapAHOrpapuuecKu
XapakTepu3yeTcs cue3HoBeHueM 3yona P. Oubpuiuisiius npeacepauil IpuBOJUT K MPEKPaILEHUIO
reMoinHaMuuecku 3¢ (GEeKTUBHBIX CcokpamieHuil npencepauid. IlposiBasercs HeperysipHbIMU
MEJIKUMH KOJICOaHUSIMH TIPEICepANA pPa3TUIHOW aMIUTUTYAsl U ¢GopMmbl ¢ dactotoir 350-600
yI./MUH, KOTOpbIE HE yJaeTcsl 3aperucTpupoBaTh Ha OOBIYHOM 3JIEKTpoKapauorpade.
XKemymoukoBbIe COKpaIIeHHs TaK)Ke HEPETYIISPHBI.

Buow:

— raxucucroiudeckas (YCC 6omnee 100 yu./mun),

— Hopmocuctoauueckas (UCC 60-90 yu./mun)

— Oopagucucrommueckyro (UCC auxe 60 yu./MuH).
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Ilpuyunelr: aTepockiepo3, TUIIOTOHUSA, KapAHUOMHUOMNATUS M peBMaTHUecKue 3a00JieBaHUA
cep/ua, THPEOTOKCUKO3, MHOTAa BUIMMAas IIpUYMHA OTCYTCTBYET.

[lpn  maxuapummuueckoii ¢gopme MepuaTEIbHOW apPUTMUU YACTOTA SKEIYIAOYKOBBIX
cokpaieHuit Mmoxxet gocturath 150-240 ya./mMuH, mpudeM BO BpeMsl TAPOKCU3MA MOKET Pa3BUTHCS
pe3Kasi TUIIOTOHHUS UK OTEK JIETKUX BCJIEJICTBUE MEPETrPy3KU Ceplilla U OCTPOIl JIEBOKEITYT0UKOBOM
HEJ0CTaTOYHOCTH.

IKI —npuznaxu:

— orcytcTBre Bo Bcex DKI oTBeieHusx 3youa P,

— HaJMYME HA MPOTSDKCHUH BCEro CEPIACYHOro MHUKIA OeCHopsIovHbIX BOJH f, uMerommx
pasnuaHyio GOopMy B aMIUTUTYY, perucTpupyrommuxcs B otBeaeHusx Vi, Vo, I, Il u aVF,;

— HEPETYJSPHOCTh KENyI0UYKOBBIX KOMIUIEKCOB QRS — HemnpaBUIIbHBIA KEIYyAOYKOBBIA PUTM
(pasiMuHbIE 1O MPOIOHKUTEIIBHOCTH HHTEPBaIbl R—R);

— Hannuue komiuiekcoB QRS, mMmeronmx B OOJBIIMHCTBE CIydyaeB HOPMajbHBIA HEM3MEHEHHBIH
Buj 0e3 nehopMaliiy U yIIUPEHHUS.

Puc. 16. — Oubpwuianus npeacepami.

Tpenemanue npedcepOouit — 3HAUNTEIIBHOE yUallleHUE COKpaleHui npencepauii 1o 200—400
y/I./MUH TIPH COXPAaHEHUH MTPABHIBHOTO PErYJISIPHOTO TPEACEPIHOTO PUTMA.

DnexkTpokapArorpapUUEcKl XapakTepu3yeTcst HCUe3HOBEHHEM 3yOLa P U MOsBIEHHEM BMECTO
HEro0 4YacThIX HHU3KOAMIUTMUTYIHBIX KojJeOaHuil, Tak Ha3piBaeMbix 3yOmoB F (amrn. flatter —
konebanue). [Ipu 31Ol MaToI0ruu YacToTa COKpAIleHUil peicepaunii coctaBsiet 6onee 220 B MHUH,
a xemynoukoB - 120-180 B muH. OZHOBpPEMEHHO BO3HUKAIOT OJIOKAJbI aTPHOBEHTPUKYIISIPHOTO
nposeaenus 1:1, 2:1, 3:1, 4:1 u naxe 5:1.

Ipuyunel: Te K€, 4TO U MPU MEPLATEILHON apUTMHH.

OKI—npusnaxu:
— HaJIMYHMe YaCThIX PEryJIIPHBIX MPEICEPAHBIX BOJNH f, HMEIOIMX XapaKTEpHYIO MUIO00Pa3HYIO
dopmy (otBenenus I, 111, aVF V1 V2);
— MPaBWIBHBIN, PETYIISIPHBIH JKEITYTOYKOBBIA PUTM C OIMHAKOBBIMU HHTepBatamMu F—F;
— HaJIMYUE HOPMAJIbHBIX HEU3MEHEHHBIX ey JOUKOBBIX KOMILIEKCOB.

A RSV RS UN RIS RA RS AR B SR RN~ WL |

Puc. 17. — Tpeneranue npeacepauit
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HAPYHIEHUSA MTPOBOAUMOCTHU CEPALA

Ilonepeunaa oOnokada — 5STO HapyIICHHE TNPOBEICHHUS BO30YXICHHS B 00JIacTH
aTPUOBEHTPUKYJIApHOTO y3ia. [lonepeunas Oiokaga cepiia, B CBOIO O4Yepe/ib, MOAPA3ACISICTCS HA
omokany I, II, III u IV crenenu. IlepBrie Tpu cTeneHN HA3BIBAIOT €III€ HEMIOJTHOM, a MOCICIHION -
MIOJIHOM MOTNIepeyHOM OJIOKa0N cepa.

Ilonepeunaa onoxkada I cmenenu TIPOSIBISETCS 3aACPKKOM NPOBEACHMUSI HUMIyJbCa B
aTPUOBEHTPUKYIIIPHOM Y3JI€.

OKI-npusnaxu: ynnuaenue uHTepBana P-Q Oonee 0,2 cek. Kaxgomy kommiekcy QRS
npeecTByeT 3yoer P.

DTO paccTpOICTBO CEpAEYHOrO pUTMAa HE CKa3bIBAeTCs HA TeMOJMHAMUKE W Yalle BCEro
SIBIISICTCS CJICJICTBUEM YCUJICHUSI BaryCHBIX BJIMSIHUH Ha MUOKapJ WM Pe3yJIbTaTOM HHTOKCHKAIIMH
CCPACUYHBIMU I'IMKO3UAaMHU.
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Puc. 18. — Ilonepeunas 61o0kana | crenenmu.

Ilonepeunaa o6noxkaoa Il cmenenu XapakTepusyercs TEM, YTO B CTPYKType KayKJIO0ro
nocnenytomiero KT -mukna uarepBan P—Q ymiuHsercs Bce 00blie U OOJbIIE 0 TE€X MOp, MOKa
HE TMPOMCXOJUT BBINAJACHUS OJHOTO JKEIYJOYKOBOro Komiuiekca (mepuoj Camoiinosa-
Benken6axa), mocie 4ero npoAoJKUTEIbHOCTh HHTEpBaia P-Q Bo3BpalaeTcs K HOpMe, HO TYT ke
BHOBb HAQuUMHAeT YIMHATbCA. Takum o00pa3oMm, Mpolecc HOCHT IMKIMYECKUH Xapakrtep.
BosnukHoBenne mnepuonoB CamoiinoBa-BenkeHOaxa cBsi3aHO ¢ (QOpMHpPOBaHHEM CHayasa
OTHOCUTENILHOM, a 3aTeM abcoyoTHOU pedpakTtepHocT AB y371a, KOTOpBIN B TOCIEHEM Cllydae
OKa3bIBAaeTCsI HECIIOCOOHBIM K TPOBEJCHHUIO BO30YXKIEHHMS OT MpeacepAuid K KeayJouKaMm.
OuepeniHOE COKpalleHHE KEITyJJOUYKOB BblNajaeT. B Teyenue 3Toil may3sl Bo30yaumocts AB y3na
BOCCTAHABIIMBAETCS 10 HOPMBI, U BECh IMKJ MOBTOPSAETCS BHOBh. KIIMHUYECKU ITOT BUA OJOKABI
MPOSBIISIETCS OIYIIEHHEM «IepeboeB B paboTe cepaua». ITO paccCTpOMCTBO NMPOBOJUMOCTU HE
BIIMAET HA TEeMOJUMHAMUKY U TaKXKe€ SIBIISIETCA CJIEACTBUEM YCHJIEHHUS TOHMYECKON aKTUBHOCTHU N.
Vagus uiu pe3ynbTaTOM UHTOKCUKAIIMW CEPACUYHBIMU TJIMKO3UIaMHU.

bnoxaoa muna Mob6umy-| 3akioyaeTcsi B IPOrpecCUPYIOIIEM, OT KOMIUIEKCAa K KOMITIEKCY,
yBenn4eHneM nHTepBaia P—Q ¢ mocnenyromuM BeimaneHneM komriekca QRS, HO ¢ coxpaHeHHeM
3y6oma P (mepuoasl P-P — nepuonsr CamoiinoBa-Benkebaxa).

Puc. 19. — INonepeunas 6nokana Il crenenn (MoowurTi I).

bnoxaoa muna Mobumy-1l B kiuHUYecKoW NpakTHKE BcTpedaercss pexe. OTmedaercs
BBINAJICHHE JKETYJ0YKOBBIX KOMILIEKCOB 0€3 MpeIBapUTEIbHOIO YJIMHeHNs HHTepBaia P—Q.
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Puc. 20. — Ionepeunas 610kana Il crenenn (Moowuri I1).

Fbnoxkaoa muna Mobumy-111 — nanexo 3amenmas AB 6mokana Il ctenenn xapakrepusyercs
BBINAJICHUEM Ka)XJOT0 BTOPOIO0 CHHYCOBOTO MMMyJibca WM mpoBoautcs 1 w3 3, 1 uz 4, 1 uz 5
CHUHYCOBBIX UMITYJIbCOB (IIPOBOAMMOCTDb COOTBETCTBEHHO 2:1, 3:1, 4:1 u T.1.).

Ilonepeunaa onoxaoa Il cmenenu BblpaxkaeTrcs B TOM, 4TO depe3 AB y3en mpoxoaut ot
Mpecepanid K KEeIyAo4YKaM TOJIbKO Kaxblii BTopoil mmu Tpetuil ummnynsc. UCC 3HaYUTENbHO
ypeKaeTcs, MOATOMY MOTYT BO3HUKATh CEPhE3HbIC HAPYIIICHUS T€MOIMHAMHUKH.

OKI—npu3znaxu: 9ucio KeTyJOYKOBBIX COKpaileHui cHikeHo 10 40-30 u MeHee B MUHYTY,
BOJIHBI P peructpupytorcs ¢ teMnom 60—80 B MuHyTy. CuHycOBbIE 3yOIbl P HE UMEIOT CBSI3U C
komruiekcamu QRS, m3penka BomHbl P 1 komiuiekcbl QRS cnuBarorest Boenuno. Komriekcsl QRS
MOT'YT OBITh HOPMaJIbHBIMH HJIN JS(OPMHUPOBAHHBIMU U YIIUPESHHBIMH.
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Puc. 21. — [lonepeunas 6nokazna Il crenenu.

Ilonnaa nonepeunas 610Kad0a — 3TO COCTOSHUE INPOBOJUMOCTH, IPU KOTOPOM HHU OJUH
UMITYJIbC HE MPOXOJUT OT MIpelcepauil K skermynoukaM. [Ipencepausi mpu 3TOM COKpallaroTcs B
CUHYCOBOM pHUTME, a JKEIyJOYKM — B UAMOBEHTPUKYJSIPHOM. BoO3HHMKaeT BbIpakeHHas
Opaagukapaus, KOTOpas BbI3bIBAE€T TSDKEIble HApyLIEHHWs LEHTPaJbHON TIeMOJWHAMUKH,
COIIPOBOKAAIOIIUECS HAPYLIEHHEM KPOBOCHA0XKEHHUS TOJIOBHOIO MO3ra M 3MHU30JlaMH MOTEpU
CO3HAaHMS NPOAOKUTEIBHOCTBIO OT HECKOJIBKMX CEKYHJ 10 HECKOJIbKUX MHUHYT (CUHOpOM
Mopzanvu-20emca-Cmokca). DTOT CHHAPOM OINACEH TEM, YTO MOXKET 3aKOHUUTHCS THOENbIO
ManueHTa B pe3ysbTare acucTONMU. ENMHCTBEHHBIM 3()D(QEKTUBHBIM CIIOCOOOM JI€UEHUs AITOH
IIATOJIOTUU SIBJISETCS] UMILJIAHTALMS NCKYCCTBEHHOTO BOAUTENS PUTMA.

A : [ A A A A
Puc. 22. — Ionnas AB Gmokana.
bnokaoa npaeoit u/unu neeoii noyxcku nyuxa I'uca — omacHOe HapylIE€HUE NPOBEICHUS

UMITYJIbCOB N0 OJHOM M3 HOXKeK Iydka ['mca. OmacHOCTb 3aKiIIO4aeTcss B TOM, YTO IpPH ITOU
0JI0KaZie TPOUCXOAUT ACHMHXPOHHOE COKpAaILICHHE >KENylI0YKOB, YTO BEIeT K YMEHBUICHHUIO
yAapHOTO 00beMa M Pa3BUTHIO CEPACUYHON HEJIOCTaTOYHOCTH. DTO PAacCTPOUCTBO Hambosiee 4acTo
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SBIIETCS PE3yNbTaTOM MH(papKTa MUOKap/aa B 00JaCTH MEXOKEITYJOYKOBOM MEPETOPONIKH, PEXKE —
CIICZICTBUEM PEBMATUYECKOW TpaHyJIeMbl U IPYTHX 3a00JIeBaHUI cep/a.

bnokaoa npaesoit noscku ObIBaeT IpU JIESTOYHOM CepJIIle, HEAOCTATOYHOCTH TPEXCTBOPUATOTO
KJIalaHa, Kapauockiepo3e, HH(pApKTe MHUOKapAa, MHOKApAHMTaX, MEPeIo3UPOBKE JIEKapCTB
(cepaeuHble INIMKO3U/IbI, XUHUIUH, HOBOKAMHAMUL).

OKI-npusnaxu: xommieke QRS ymmpen 6onee 0,11 cex. B orBenenusx Vi, Vo, Ill, aVF B
komruiekce QRS 3yben R mmpoxuii u 3a3yopen; B otBeaeHusx Vs, Vs, |, aVL 3yben S mmpokuii u
3akpyrinenHeiid. Cerment S—T B orBemenusix Vi, Vo, Ill, aVF wHmwke wuzonmunauu, 3ybem T

OTpHUIIATENbHBIN, cerMeHT S—T B oTBeAeHUsAX Vs, Ve, |, VL Ha M301MHUM WK BBINNIE W30JUHUH, a
3yOer T MoJIOKUTETbHBIN.
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Puc. 23. — brokana npaBoii HOKKH my4ka [ uca.

bnokada neeoit Hoxcku OBIBAaCT TPU aOPTAITBHBIX TOPOKAX, apTEPHAIBLHON THUIIEPTCH3HH,
KapAHOCKIepo3e, HHPapPKTe MHOKAp/a, MUOKapIMTaX.

OKI-npusnaxu: komruiekc QRS ymmupen 6omee 0,11 cex. B orBenenusx Vs, Vs, |, aVL B
koMmruiekce QRS npeoOnanaer mmpoxuit u 3a3yopennsiii 3yoen R. B orBenenusix Vi, Vo, Ill, aVF B
komruiekce QRS 3y6en S mmpokwii u 3a3yOpeHnslii, cerMmeHT S—1 B oTBeneHusx Vs, Ve, |, aVL ke
W30JIMHUH, a 3y0ell T B 3TUX OTBEIEHUSAX OTPULIATENbHBIN, cerMeHT S—T B oTBeaeHusx Vi, Vo, I,
aVF BelilIe n30sMHNY, a 3y0el] T MOJI0KUTENIbHBIH.

Puc. 24. — bnokana neBoi Hoku myuka ['uca.

Cunapom Bouasbda-Ilapkuncona-Yaiita
(cunapom WPW, cuHpoM npeskaeBpeMeHHOr0 Bo30Y K1eHu )

OTnUYUTENBHOM YepTOM 3TOro CHHJIpOMa SBISETCS TO, YTO BO30YXKIEHHE K >KEIIyl0uKaM

MPUXOAUT ABYMS MyTSIMHU:

a) yepe3 aTpHOBEHTPUKYJISIPHBIHN y3e

0) nmo Tak Ha3piBaeMoMy my4dkKy KeHTa (aHOManbHBIH JIONOJHUTENBHBIM IMyTh MPOBEACHUS
UMITYJIbCA MEXTY IPEACEPAMSIMU U KEITyA0UKAMHU).

[IporcxoauT B3aMMHOE HAJOKEHUE MPOBOAMMBIX MMITYJIbCOB U B 50% ciydaeB BO3HUKAET
KEIIyI0UYKOBasi TaxuapuTMusa. Y MalueHToB ¢ cuHapomoM WPW wmexny npeacepavsiMu U
KENyJ0UKaMi HMMEETCsl JOIOJIHUTENbHBIN IMyTh NPOBEACHUS — nyyoxk Kewma, MO KOTOPOMY
UMIIYJIbC MPOXOAUT Oe3 BCsAKOM 3anepxku. [lo 3Toi mpuyMHE KeTyJOUYKH U MpPEICEepaAus MOTYT
COKpallaTbCcsi OJHOBPEMEHHO, YTO BeJIeT K HapyUICHUI0 BHYTPUCEPJICYHOM TeMOIAMHAMHUKH U
CHIDKaeT 23 EeKTUBHOCTh HACOCHOU (DYHKITUU Cep/lia.

Kpome Toro, omacHOCTh HpeACTaBiIsS€T M CTOJKHOBEHHE uMITylbca U3 AB y3ma ¢ BomHOMU
BO30YKJIeHUs, TOCTYNUBIIEH B jkelyaouek mo myuky KeHra. DTo MOXeT BbI3BaTh MOSBICHHE
KEITyJOYKOBOW IKCTPACHUCTOJIBI (BHEOUEPEIHOTO COKpAILlEHUs JKely1ouka cepaua). Ecin ummyinsc
noctynuT u3 AB y31a B TOT MOMEHT, KOI/a >KEITyJOYKH Haxonarcs B (aze OTHOCHUTEIbHOU
pedpakTepHOCTH, T.€. TOTJa, KOIrJa MPOLECC PENoJpU3aluy elle MOJHOCThIO HE 3aBEpIIEH, TO
KEITyT0YKOBasi SKCTPACUCTOJIA MOXKET WHIYLIIMPOBATh MOSBICHHUE KEITyA0YKOBOM TaXUKapIuU WU
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naxke uOpmwsauuu. B cuiry 3TOro mepuosa OTHOCUTENbHON pedpakTEpHOCTH MOJIY4YMs Ha3BaHUE
panumoit ghaszvt cepoeunozo yukxna. Ha KT >ToT nepruoa coorBeTcTByeT 3yOIry 7.

IKI —npuznaxu:
— yKopoueHHbT# uHTepBai P-Q Ha ¢poHe cHHYyCOBOTO pUTMA;
— «PaCTSHYTHITH» cBepX HOpMbI koMIuieke QRS ¢ monoroit HayanbHOI YacThIO;
— BTOpPUYHBIC M3MEHEHHUsS cerMeHTa S-T, mpu KoTophix 3yOen 7 HampaBieH IHCKOPAAHTHO (B
0o0paTHOM HaNpPaBJICHHUH ) 110 OTHOIIEHHUIO K KoMmIuiekcy QRS.
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Puc. 25. — WPW—CI/IH,I[pOM

_JL“J\;J

Bonpocs! 1J1s1 CAMOKOHTPOJISl 3HAHUIA:

UYro Takoe cepieyHble apUTMHUN?

UYro Takoe cuHycoBas Taxukapaus (Opagukapaus, apuTMusi) U KOTJia OHa BCTpevaeTcsi?

UTto Takoe SKCTpacucToNus?

UYto Takoe reTepoTOoINHbIe (IKTOMMUECKUE) OUaru Bo30y X AeHHs?

OddeKTUBHBI N IKCTPACUCTOJIBI TEMOIUHAMUYECKH ?

Yro Takoe napoKcu3sMalbHas TaxuKapaus?

Uro o01m1ero ecte MEX/ly MapOKCU3MAIbHON TaXUKapAuel 1 3KCTPacUCTOIHEN?

YeM oracHa mapoKCU3MalibHas TaXUKap M Ul KpOBOOOPAIIEHUS U Ul MHOKapaa?

Uro Takoe QuOpmsnus sxkemynoukoB cepaua? Ilpu kakux 3aboneBaHHsAX cepAla

BO3HUKAET JaHHAsI 1aTOJIOTHA?

10. Yro siBnsieTcst OOIIMM /ISl pa3IMYHBIX TEOPHUH MMaTOreHe3a MepaTebHOW apUTMHH?

11. Kakue Buzpl (cTeneHn) monepeyHoi 6okaas! cepana Bam uzBectHbI?

12. O uem cBuaeTenbCTBYET yanuHeHne nHTepBana PQ na DKI'?

13. Yro Takoe nepuoas Benkebaxa-Camoitnosa? Kak onun nposisisttoress Ha OKI™? Uro nexwur B
OCHOBE MX BOBHUKHOBEHHS?

14. Kak nposiBiisieTcst HojHast onepeyHas 0J0Kajga U K KaKMM HapyLIeHUSM BHYTPUCEPICUHON
reMOJMHAMHKHU 1 00I1Ier0 KpOBOOOPAIIeHHsI OHA MOXKET MIPUBECTH?

15. ITpuunHbI, MEXaHU3MBI Pa3BUTHS, TPOSIBIICHUS MTPOAOIbHOM OI0KabI cepala.

CoNR~LNE

3amannsa pasa CYPC:
1. Cunnpom Mopranpu-Anamca-CToKca: THOJIOTHS, MATOT€HE3, UCXO/IbI, METOIBI TEPATTHH.
2. Cunapom Bonbda-ITapkuncona-Yaiira.
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