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3ABUCHUMOCTb 3POEKTUBHOCTH JIEYEHUA MEPUAHUA
NPEJCEPIUA FJEKTPHYECKHUMH HMMNYAbCAMHK OT BE-
JJUYUHBL ¥ PACNOJIOKEHHA OEPHBPUHIJIHUPYIOULHX
3JEXKTPOLOB

v :
A W, KIOAEJEHE, A M JOYKOWSABHYIOTE

SbdheKTHBHOCTL 3AeKTPHUECKOH AepuOpHIIANNK CepAuna 3asHCHT
OT MHOTHX (PAKTODOB, KOTOPLIE MOKHO Pa3AeinTh Ha Ape rpymust: [ —
3aBHCAILLHE OT KJAHHHYECKOro COCTOAMKS cavoro GoavHoro ¥ II — o1
annapaTypsl H METOZHKH. B0 BTOPVIO Tpynmy BXOIAAT Takue HEMaA0-
BaAHble MOMEHTHL 3/1eKTPHUECKON JethiOprIAAURE CCPALA, KAK BeH-
YMHA # pacno.oKeHte 1edHOPHIINPYIOIHX 31eKTpolos. B anTepaty-
pe 10 3TOMY BOMPOCY HeT eAKHHOTO MHCHHS! (PHBOAFTCA  pasHule
BeNMUIHBl rPYAHbIX AeduOpHIIHpYIOLUX d1ekTpoaos (1, 3, 4, 8, 9] &
pasHoe Mx pacnoJaomenue {2, 5, 6. 7, 12] n He yrasniBaeTcs, ueaecool-
PAa3HO JH AJA NPEKpPaleHHs KeaYAOUKOBLIX H NPEeACepAHLIX Hapyuue-
HHl CepAeuHOro PHTMA HCNOJAbL30BATh NCHUOPHAIHPYOULHE 3TEKTPOLL:
ONHHAKOBON BeJHuUMHbBL, A TAKXKe OAMHAKOBO pacnoiarath HX. [lo3To-
My 1€1bi0 Hauleil paGoTnl ObiJTO HIVYHTL BJINMAHHE BEJIHUHHB H pacno-.
JOKeHHs 1ehHOPHIATHPYIOWHNX 3IEKTPOACE Ha S(PEKTHBHOCTL Jeye-
HHS NpeacepaAHbIX HapVILCHHT CePAeUHOre pHTMA.:

MeTonbi HCCAETOBAHUMK

[as pewieHs [OCTABICHHON NEPeT HaMH 33134 31€KTPOUMNY.IbC-
HVIO Tepanmio npoBoiian 338 60JbHLIM ¢ MepuaHHeM npeicepaui. Jle-
THHEe HaupEaaH ¢ umnyabca, e 4000 B, rnpu oreyrerenn addexTta Ha-
paRenne nopwiuaan ua (000 B, iosoas ero 10 MAKCHMaJIbHOIO —
7000 B. ‘

Hcenoassosadacs  gedndouaastop MI-1-B3U. Tlpu uccaenosaunu
pacnoaomenns 1ehuOpILIINPYIOMHY 3eKTPOIOB HA TOVIHOH KJICTKE ¥
96 Goababix nprMensacs ledbubpuaastop MI-66, K Kotopomy 6ula
noaxkmouen Koutpobusil 0aox AKY, noipoasiociiui onpeIenTs CrIY
TOKA MEXKIAV 3.TeKTPOoIaMil.

J1as ~HEXPONN3ANIK JTEKTPOHMIYILCA ¢ 3yHUoM R 3..eKTpoKapIuo-
TpaMMB OpHMenasca ciunxponnzatop CO-1.

- Jeduopraanpvioniie 3IeKTPOAN OblIH YETHPEX BHIOB: CTaHIapT-
HbIH OTPHUATENbLHBIE KPYLILIH 3JCKTPOA ¥ TPH 3J€KTPOda, CGOBYHO
MDHMEHABUIHECH B KayeCTBe MOJOMMUTEIbHBIX — BOIbWIOHR KPYrIALIA
(anamerpom 110 vy n mijmwaaso 949 cm?), maawi Kpyraw# (ama-
metpoM 70 MM 3 naowaibvw 38,5 cM®) u rpyiueBHAHHE  {MA0MAILIO
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56,5 cm?). B GoabiiuHCTBe cavyaeB AehuOPHAIHPYIOUHE 3JeKTPOAb!
pacmoJaraJuck nepeise-saiHe. B 44 cayuasx Mbl pacnonaradan HMX
criepean, O6a 34eKTpofa (majible KPYribie) HAXOAHAMCH CHMMETPHY-
HO TIapacTepHanbHO, B 3-M Mempebephe, B 30#e NPOCKIMH NPeaceDInh
TaK, 4TOOBl MX Kpasi He 3aXOANWJH Ha IPYAHHY; OTPHUATCALHLI 37€KT-
Do pacnogaradicd ciaesa.

PeavabTaThl HCCACIOBAHUM

"las onpenejieHHd BANSHHA BeAHUHHL 1ePHOPUIIHPYIONLIErO TPYVI-
HOro 3JeKTpola Ha 3M@eKTHBHOCTL Jevenud 242 GoabubIX ¢ Mepua-
HHeM npeacepini HblIH pacnpeleseHnl a 4 Tpyniibl,

Y GoapHbix | rpynanbl NPpHMEHAIHCE CHHEXDONH3HPOBATHLIC 3JCKTDY-
GeCKHe MMAVIbCH B TPVIEBHAHLIE rpyAHon sqaextpod. [l rpynnb —
CHHXPOHN3HPOBAHHBIE 3JCKTPHUCCKHE “IMIVIALCH B OOALUION KPVriblil
rpVAHOH 3dcKTpoA, LI rpynne — necHHXpPOHH3HDOBALHLIE INEKTpIHUC-
CKHE WMMVJALCH M FDVUIEBHAHLIH rPYAHOK 21eKTpoR, a v Oonouwpx [V
CPVIMLL — HECHHXPOHI3HPORAHHBIE 3JCKTPHHECKIC HMIVIbCL 11 001b-
WO XKDYribiil 34eKTpod. Tak Kak 3q3<peKﬂi|1H0cm JICUCHHs 3aBHCAT OT
HPOLOJASHTENLHOCTH MEPUAHHS [pelcepiini, DOAbHLIX Ka)K10M 113 VKa-
3AHHBIX YETLIPCX TPYON Pa3ACaAITH €U1e Ha TPH NOATPYIIILL

Peavastatet nokazaan, wto abdextuapocrs gekenis ne sapncehn’
OT BEJIHWIHHB FPYAHOro Ze@udpiIpVIOIEro 3AeKTPoAd NP NPHMOH -
B KAK CHIEXPOHNZIPOBAHMBIX, TAK ¥ HCCHHXPOUIZHPOBRIIHLIX MV L-
coB (rabm 1. S¢OexTuBuocTL HavaanLHoro nmnvabca B 4000 B onpn
HCNOJAb30BAHHT CHHXPOHH3UPOBAHILIX  ACKTPIUECKHIX TIMAVILCOD He
iIBHCETa 0T BEJHUMHBL PPYVILHOTO 3aexTpoia. B cavuae npnvcnenns
HECHHXPOHU3NPOREHRHBIX HMAVIBCOB K UPYVIEBHIHOIO  3ACKTPOAa 3()-
PEKTHBHOCTE HaAUANLHOMO HMNVAbca Oblaa suime (4545=6,12% ), uewm
DI HCHOB30BAHNN Goabuioro (25.7335,40%. p<0.02). Taras 3axo-
HOMEpHOCTs HadalAadacy, 1pil 'IDOA(!IH\IITC TLHOCTIE MeDUAnRg npes
cepaitit 1o oadoro roja (Tada. 2).

FIpy HCIOAB3OBAWHHN CHMXPOHIBHPOBATHLIX ZICKTPHUCCKIIN ATV Th-
COB 11 OOJBLIOTC FPVIHOIO ACBUOPUAINDVIONILIO 3ACKTPOIA Ha (ouHe
CHHYCOBOIO piTMa nocdae E).'jt‘i("p(J'iOUt‘HEiS! MepHaHNg  OPeACCp L
FKCTPACHCTOAL OTMeuadich 8 99.10=7.40% cavugen, a npi npiMene-
Hill IPYWIEBHIHCOTC 31eKTpoda — B 40.74=6.68Y% cayuaes (p>>0,05).
[Tpencepansie 3KCTPACHCTONBL TPH HCHOJLICBANHI DOJLIIOTO 3JCKT:
poida ©Gbisli OTMEUEeHB! B 54,55*? 480, coyuaer, a UpH NDHMEHEHWN
rpvieBHanoro — B 37,03:£6,57% (p>0,1). JKeavioukosoie sxeTpa-
CHCTOJIBL TPH HCNOAB30BANNH 60;151:101‘0 KPVIVIONO  3J1CKTPOAE TaKme
Aabaonaich Henamuoro uvame (4,55=3,10%), yem B cavyae npive-

gepHa rpvesnanoro (3.70+3,70%).
' [pn Henoas3osany HECHNXPOHH3HDOBAHHBIX ‘BJIL’I\TpI‘l;LCI\H\ -
NYJBCOR 1 O0JbLLIOIO KPYIJOTO 3A€KTPOAA 3KCTPACHCTOMNLE OTMOUAINCL
HECKOJALKO Halue, yeM PH NPHMCHEHHH CPVHIEBIAHOIC 3JCKTPO14, XO-
T U nenocmmuno HOCTOBEPHCG — COOTBETCTBCHHO B 4834+645 1
33,8226,12% cayyaes (p>>0,05). Kak npeacepiHvie, Tak H Keayaou-
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KOBbl€ 3KCTPACHCTOJIbI MPH HCNOJBR30BaHKHH 0OABLIIOTO 3JeKTPOla BH-
ABAAINCH HECKOJBKO uame (36,67+=6,22 u 5,02 ?")%] uyeMm fpH NpH-
MeHeHHH rpyweshanoro (31,65+£6,00 i 1.67%=1,63%: p>0,5; p>0.3).
OnHako npy HCNOML30BaKHKHH 00JLLIOrG FPYAHOTO 3.'1eh'rpona v 4 Gonb-
Hbix M3 66 (6,672=3.20%} nabnonannce KeayaOouKoBue HaPVUICHHSA
cepreudoro put™a (y I — KeJIVIOUKOB3sS TAXHKApAHS H ¥ 3 — wmep-
LIaHHE KeJYJOUKOB ).

Jas onpeaeseHus BAHSHHA  DPACoOJOKeHHS  AeHOPHIAIHPYIOLIMY
3JEKTPOLCE Ha QQQJEKTHBHOCTb JEeYEHHA SJA¢KTPOABL p&CI]O.’IaI‘E‘I.'IHCb
Briepeny v 44 00AbHLIX ¢ MepuaHuem npeiacepaun. C LEIBIO OUEHKE
TAKOro pacnofCcHeHHus anex"rpnﬂos CONOCTARICHL JaHHLIC JJEUYEHHA 3THX
GOJILHBIX € pe3vibTaTaMy JeueHHss 52 GOJLHBIX NPy nepelide-3zl1ieym
pacnonoxedny AeGHOPHIAAHPYIOUIX 30¢KTPOAOR.

Buisichuaocs, uyTto 3P@EKTHBHOCTL JCHCHHS. MEDUAHHA NPCICCDIAHR
NpH nepeiHeM pPacnoJoMeHHH AedHOPHIIHDVIOWHX 2IeKTPOLOB BHILE
(97,732,24% ), uex npn nepeiHc-3afHeM  pacnoiomenns (86,52%
473%, p<0,05). Tax Kak cpeaussi NPOACTANTCILHOCTL MEPUAHHS
H]JE,E[CE]’JHH}:‘{ B CONOCTABIRACMbBIX rpynnax ne pa3m[qa.1ac1,, 8 BAOMAHHC
Ha 30@CKTHBHOCTb HC VUHTBIBAIOC.

SO DeKTHBHOCTL HaYaaBHOTO BMIVaLea B 4000 B o1 pacnoioxenis
31€KTDOJIOB HE 34 BII(‘C.’]B HOJIDH nepeliie-3adHem patﬂ(l.'IO}KL‘HlIH codrage-
Asaaa 34 ,61=6,60%,, a npu nepeanew — 38.64+7339,. -

Tipu mepedne-saines pacnoJokenni 3.9eKTPOAOB CpeaHui shdek-
THBHbIH TOK nMnyabcos B 4000 1 6000 B (20,68+ 0,36 » 31,00220.96 A)
e OTAHYAJACS OT CPeaHero sh@eKTHBHOTO TOKa TEX e HMOV.ILCOS NPH
nepeaHenm pacnoaomeni (20.50=0,66 i 3060108 A), a cpeannd
sOPeRTHBHBIN TOK nmiviabeos 5 5000 1 7000 B npu nepeHe-3aIHey
PaCTONOMeHN 3AeKTHOA0B Obin G0abwHM  (27.92%0.5 *)4 o323
ii.??rﬂ\}, YEA ADH NCpUdieM ")ZCuU.sf;nu iy (20,90=0.7 35.00=
=087 A, p<0,05;.

Cpemims HMIOYILCHBIA TOK He3@hCeKTHBHBIX HMOvascor 8 7000 B
npy nepeade-zaanem (34.1=0,78 A} u nepeateM pacnoioKenin vieKT-
polos (32,00 A) ObLT CTATHCTHYCCKH JIOCTOBEPHO MEHLIIHM, GeM Cpefi-
HITH HMOVIbCHBH TOK QO eKTHBHMX HMAVabeos B 7000 B: 3823~ 1 27 A
(p<<0,05) npu nepeaiic-3aanen 1 35.00=0,85A (p<d.05) npx nepea-
Hew DacnonOKEeH I}

CJEAYeT OTMEeTHTb, YTO CPeAHN 3hMEeKTHBHLIT TOK SPPERTHRHLX
nvnyascos B 7000 B npu nepeines pacnosomenny 1eduopiinpvio-
KX 37eKTPOa0B (35.00=0.87 A) NPaKTHUECKH HE OTAHYACTCH OT Cped-
Hero maq;cpen-rmmoro TOKa uMnv.iscos 8 7000 B npn fepeaHe-3aanem
pacnoaoxennn (3417078 A,

[Mocae npuMeHeHis 51€KTPONMIY.ILCOB  KETVIOUKOBBE IKCTPaLHC-
OTHL Ha0TI00&1HCh Yalile NpH Nepelne-3aHeM PAcnoNomenny (15.56=
*=542%), uem npu nepexuem (2, 83-‘-2 3%; p<0,05).

G Banaad Ne 2728, 81



O6cyxaenne

Pacnpenesiense 3JeKTPHUECKOTO TOKa B CEPAIle BO BPeMfA 3JIEKTPH-
4ecKo# Ae(hAOPUANALMN 3ABHCHT OT BeJAHYHHbBL H DAcnoJoKeHns 1edHi-
PHJJITHPYIOUINX 3JeKTPOA0B. [1/5 JeueHHs HapVIIEHHH CEPACYHOTO PHTME
KaK B 3IKCNCDHMEHTE, TAK H B KJAHHHKE PEKOMEHIYETCH HCNOJb30BaThb
TPYAHbie 3JeKTPOAbl OYeHb pasauuHoro auamerpa: 8 [3], 8.3 (4], 12
[1], 15 cm [8], a AedubpuaIHpYIOLWIME 3JEKTPOALI pacnogaraTk TakK, 4T0-
OBl BO BPeM$ 3/JEKTPHYECKOH AehHUOPHAIALHH HMNY.IbCHBIH TOK NPOXO-
AW uepes Bce ceniile.

JKcnepHMeHTAJbHLIME HecdedoBanuamu Pele$ka [10] verauosieno,
4TO 05 TpPEKPalleHHs JKeIVIOUKOBHIX HAPYIEHHi CepAedHOro puTma
iedgecootpa3tee APHMEHATh JAEKTPOAbl OOJbIICTO AHaMeTpa, TaK Kak
B TAaKOM cJydae pacrpelesenie HMIVILCHONO TOK4 3 Cepale OblBaeT
paBHOMEDPHee H 3(b(MEKTHBHOCTD JIGUCHHS BbILIE.

[Ipu JeueHun TPeACEPAHBIX HAPYIIEHHH CepAeuwHOro PHTMa HeXesa-
TEJIBHO, 4TOOB HMIV/IBCHBIH TOK NMPOXOAHJ uepe3 BCe CepAle, TaK Kak
MTATOAOTHUCCKHE npoliece HaXOAuTes B npeicepausx. [Tostomy, no Ha-
IWeMy MHEHHIO, [PH JedeHWH NpelNcepAHbIX HapYIUeHHH CepHeuHOoro
PHTMa 2JeKTPHUECKHMH UMIVAbCAMH LeJeco00pasHee PHMEHSATh TPy -
HOH 3J€KTPO/A MEeHbIUero AHaMeTrpa M AchHHOPHIIHDPVIOLIHE 3JeKTPOJILI
PACNOIaraTh T4K, uTOOBI HMOYIBCHONO TOKA B KeJVACUKH MONAJNC Kak
MOMHO MedbUle.

[_{DP!‘BE‘IIEHHbE(‘, HaMH De3VJ/bTaTbl O BAHAHIIH BEJANYHHBL IPYAHOro ae-
GUOPHIHDVIOWETD 3JEKTPOAa Ha 3((PEeKTHBHOCTL JeyeHlst MOKa3biBa-
10T, 4TO NPH HCMOJB30BAHHH HECHHXPOHHU3HPOBAHHBIX  3JEKTPHUECKHX
HMOV.ILCOB T'[pIiI\'IEHCHI‘ie FPY!HBBHRHOFO 3JICKTPOLa #ABJASACTCH Donee ue-
Jecoo0pasdelM, uem 00JbMIOTO. TAK Kak VMEHBLIAETCH BO3MOXHOCTbH
BO3ZHHKHOBEHHA HEJVIAOUKOBRBIX HEDYIHQHHV{ ceplIeyHoro puTMa o no-
BhiLIaeTes 3(MEKTHBHOCTL HavaJgbHOro nmnyasca B 4000 B. Tor daxkr,
UTO MPH HCAOAL30OBAHKH CHHXPOHH3HPOBAHHBIX 3JEKTPHYECKHX HMTIVJh-
COB “}(D(b{fI(THBI'IOCTb JEUeHHA He IaBUCHT OT BeJHYHHbI TPVIAHOTO 3JEKT-
noAa, noiTBepyiaaerca muedidem Pelesika [U1], xotopwit cuntaer, uto
CHHXDOHH3AUMSA 3JICKTPHYECKUX HMMYJIbCOB HeCOXOAHMA TOJbKO KakK
KOMITeHCaUHd BCae4ACTBHE HE%\ECI\'B&THHX HY nMapaMeTpoB.

E De3v. ThTarte [HCMNOJIb30BAHHA HECHHXPOHHM3HPOBAHHLIX 3JIEKTPpHUEC-
CKIX HMIVBCOB 11 00JBLIOr0 KPVIIOTO 3aeKkTpoaa v 6,67 =3,20% 60ab-
HBLX OTMEYaJHCh MeJayAO4KOBbIE HAPVIIEHHs CePAEYHOr0 PHTMA, KOTG-
pbie HeTb3s OOBICHHTH TOJbLKO MOMaJaHHEM JEKTPHUYECKOro HMIVJbLCE
B8 paHuMvio $asy Keavioukos. Beauunna AeduOpiHpYIOIEro rpyi-
HOro 3JeKTpoja, OT KOTOPOro 3aBHCHT MJIOTHOCTb HMTNY.JIbCHOIO TOKA B
Cepdie, Ha HAM B3MJA4, TAKXKe BIHAST Ha BO3HHKﬁOB€‘HHE TaXuKapaHi,
TRpemeTaHdd 1 MEPUAHHA }KE.H}’}IO‘-[.KOB,

[Tosavuennbie HaMu Pe3VJILTATH JEMEHHA MepUaHHsd rpeacepanit npu
repefieM 1 fepeiHe-3aIHEM  DACHOJOMXKEHHH  AeduOPHIAIPYIONIIHX
3/IeKTPOJOB MOKAa3aJi, 4To oduas 3(p(GeKTHBHOCTL MPH NepesHeM pac-
noqoxennn Gospite (97,73%+2,24%), uem npu nepeaHe-3alaHeM pac-
noaomenun (86,52+4.73%; p<0,05). Kpome roro, cpelunii shdektus-
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Hbtil TOK 3d@ekTnBHbX uMnyabcos 8 7000 B npu nepearem pacno.o-
eunn (35,00=0,87 A) He oranuaeTcds 0T cpeanero HedbhHCKTHBHOO
roka umny.ibers B 7000 B nipn nepeawe-sanuem pacnoaomenmi. Ke-
AYACUKOBbIE SKCTPACHCTOIL, OTpamalouiie. MOBPeAICHHe  MHOKAPAR
5JEKTPHUCCKHM TOKOM, ualie HadAlIaloTes NPH Nepelnc-3alHeM pac-
NoI0KenHH 1eQHOPIITHPYIOWHIX 31eKTPOIOS (1556542 1, uem npu
nepednem (2.83=23%, p<0,05). IT0 rosopHT O TOM, uTO 1Dl nepea-
eV paciloqoKeHNH 3.1eKTPOAOB IEKTPHUCCKI TOK HMAYIbCa Jyuile
pacrnpeieageTes B NpeLcepansnK. v .

Buisons!

- \‘ P

[Tpu vBeamuei HAOWELN PPV IHON0 %ICKTPoa o7 50.5 a0 94.9 on?
>OGEKTHBHOCTL JeUeHs MCPHaius Npelacepanii fe NOBBIIENECE, HO
JOCTOBEPHO VBEJIHUHBAIACh H3CTOTa  BOZHIKNOBCHHS KEIVIDUKGBBIN
HaPYLICHNHA CEPACUHOTO PHTMa - TaXHKapLnl, Mepilasna 1111 Tpene-
TAHHS AeJIYI0UKOE,

Aas gGeuenns Mepuanis IID(.TI.UI]J.H}I 3. lL'thI‘lit(}\!I\il' HMTIV.ILCA M
nepesiice pacnoganmeHile 2ehiOpHIanpyIiolny sJeKTPOA0s 0Ka3a 10ch
A0CTOBEPHO OoJee MBCKTHBILIN, UCM Halile UPHEMeHSCMOC THepediHe-
3ajlee pacnoQmeiie,
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