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BBenenue

VYCTaHOBIIEHO, 4YTO B JKMBOTHOBOJCTBE YKpauWHbl 4YacTO HAOMIONAeTCs POXKACHUE
UMMYHOJAEPUIUTHBIX TedAT. [lo NaHHBIM JUTEpaTYypHBIX MCTOYHHMKOB H3-3a OOJIE3HEW camble
BBICOKHE MOTEpPU TENAT ObIBatoT 10 15-mHeBHOro Bo3pacrta. Ilo OOIIECTBEHHBIM JaHHBIM, Ha
nepBble 5 nHel xu3Hu npuxoautcs 40-50 % rubenu tensr, Ha nepsbie 10 auei — 65-70 u go 15
— nHeBHOro Bo3pacta — 75-80 % OT maBmIMX B TE€YEHME IEPBOrO TOAA KU3HU. B COBpeMEHHBIX
YCIIOBUSIX MJI JIeYeHUs 3a00JeBaHU HOBOPOXKAECHHBIX TEJISAT  UCHOJB3YIOT AHTUOMOTUKU H
XMMHMYECKHE IpENapaThl, KOTOPbIE HAHOCAT BpEJ] OpraHU3My TEJAT, a PE3yJIbTaTbl JICUECHUS HE
Bcerja okasbiBatorcs  d¢¢extuBHbiMU[l, 2]. TloaToMy B Hacrosimee  Bpemsi  OoJiblioe
BHUMAaHUE YJEIAETCS HETPaJMLMOHHBIM METOJaM KOPPEKLHH HMMYHHOI'O neduuuta
HOBOPOJKJICHHBIX KUBOTHBIX. MHOIOJETHHE UCCIEJOBaHMS, CBS3aHHbIE C BO3/CHCTBHEM
UMITYJbCHOTO 3ieKTpoMarautHoro nousist (OMII) Ha Ouosnoruyeckue OOBEKTHI, JAIOT OCHOBaHHE
[0 UX MPUMEHEHMIO JUIsl KOPPEKIMH MMMYHHOIO JAeduuura >KUBOTHBIX [3].

Heap padorbl. llenpro maHHON  cTaTbu  sBIsETCS  OOOCHOBAaHUE  DIIEKTPOHHOM
UMITYJIbCHOM  CHUCTeMbl JUII  KOPPEKIUMHM HMMMYHHOTO  Je(HIMTAa JKUBOTHBIX  KOTOpas
UCIOJb30Bajach Obl 1151 BO3ACHCTBUS HAa MOJIOUHYIO XKelle3y KOpOB—MaTepei.

OcHoBHasi 4YacThb
1. Teopernueckue HCCIEIOBAHUS M AaHAINU3 CYIIECTBYIOUIMX HMITYJIbCHBIX YCTPOWCTB
MoKa3aJid, 4YTO JUIs TOBBIIICEHUS HMMYHOIJIOOYJIMHOB B  MOJIO3UBE KOPOB HEOOXOJIUMBI
UMILYJIbCHbIE TI'€HEpaToOpbl, OTBEYAIOIIME CIEAYIOUIMM TPeOOBAHUAM: aMIUIUTYAa HaNpsKEHUs
ummysibca 1 —2kB;  mmuTensHOCTH HMIyIbea 107 ¢; KOMMYECTBO MMITyNbCOB B mauke 100 mr.;
TOrPENIHOCTh MePHOa MOBTOPEHHsS HMITY/IhcoB He Gonee 107™7); MOrpemHocTh  UTHTENBHOCTH
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HTN N SODEKTUNBHOCTL NPOVN3BOACTBA

umnyiabcoB He Oonee +0,017 amurtensHOCTH (QpoHTAa HMMIyJdbca 10 HC; JUIMTENBHOCTH Cpe3a
umiysTbca 20 HC; TIEpHOJ MOBTOPEHHsT UMy TbcoB T7 = 1/fi = 107 ¢; mepros MOBTOPEHMS MauKH
ummynscos T = 1/6=107c.

Jlns  ¢dopMupoBaHHsS  BBICOKOBOJBTHBIX ~HMITYJIbCHBIX CHTHAJIOB C  JUIMTEIBHOCTBIO

r=10""c¢ NPUMEHEHHE HAIUIM J[Ba OCHOBHBIX MeTOja. IIepBblil 3aKIr0YaeTcss B YCHICHUH
MaJIOMOUIHBIX UMITYJIbCOB 10 HEOOXOAMMOW BEIMUYUHBI, @ BTOPOH METOJ COCTOMT B YIIPaBICHUU
BBICOKOBOJIbTHBIM HCTOYHHKOM HEOOXOJNMOW MOITHOCTH, KOTOPBIN BKIIIOYAIOT HA BpeMs AeHCTBUs
UMITYJ1bCa KOMMYTHPYIOIIUM YCTPOUCTBOM.

Ha puc. | npuBesnena ¢pyHKIIMOHATBHAS CXeMa HMITYJIbCHOTO T€HEepaTopa A  BO3JACHCTBUSA
Ha MOJIOYHYIO JKele3y KOpoBbl. B cxemy BXoaar: 1 — reHepaTtop CHHXPOHU3HUPYIOLIMX
umnyiabcoB ¢ yacroroi 100 kl'm; 2 — reneparop BpeMeHu peructpauuu; 3, 4, 5 — xmouu; 6 —
(dopmupoBaTenb HMIYJIbCOB CHHXPOHM3alMK; 7 — (QOpMHpOBATENb UIMTEIBHOCTH IadKu
UMITYJIbCOB; 8 — hopMHpOBaTENb May3bl; 9 — yCTPOWCTBO aMIUTUTYAHON CTaOMIIM3aLUU UMITYJIbCOB
TOoKa B Tpancpopmarope; 10 — ycunurenb MorHocTH; 11 — TOKOBBIHN Kiro4; 12 — ceTeBoil GUmbTp;
13 — UCTOYHUK NMUTAHUS 3apsIHOW eMKOoCTH; 14 — ciy:keOHbIil ucTouHuK nutanus, DI — RS-
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Puc. 1. ®yHkuMoHaNbHasA cxeMa reHepaTopa BEICOKOBOJIBTHBIX UMITYJILCOB

B ocHOBy ¢yHKIHOHaIBEHON cXeMbl (pHUC. 1) TOJOKEH METOJl HAKOIUICHUS SJCKTPUUYCCKOMN
SHEPTUU B BUJIC IHEPTUU MATHUTHOTO MOJISi HEKOTOPOM MHAYKTUBHOCTH (MAarHUTHBIM HAKOIUTENh).
MarHuTHbeIi  HaKOMHTENb  O00JIaa€T CYIIECTBEHHBIM IMPEUMYINECTBOM Tepel]  JIPYTUMH
HAKOIMUTESIMU (€EMKOCTHBIM, UCKYCCTBEHHOU JHUEH). [IpernmyiiecTBOM MarHUTHOTO HAKOTUTEIIS
SIBJISICTCSL TO, YTO IIPH OTHOCHUTEIHLHO HEOOJBINOW Macce W rabapuTax OH IO3BOJISET HAKAIUIUBATh
3HAYUTEIBHYIO YHEPTHIO.

PaGoToii MarHUTHOTrO HAKOMWTENS YMPaBISET CHIOBOM TOKOBBIM K04, KOTOPBI, B CBOIO
ouepelb, YIpaBIseTcss GOPMUPOBATEIIEM U YCTPOWUCTBOM CTAOMIIM3AIMH aMIUTHTYIBI UMITYJIBCOB.
Hannuue dopmupoBatens 00ycCIOBIEHO HEOOXOIWHOCTHIO TONYUYEHHUS CUTHala HEOoOXOIUMOM
(hOpMBI ¥ MOIITHOCTH W3 MAJIOMOIIIHOTO UMITYJIbCA CHHXPOHHU3AITUH.
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HTN N SODEKTUNBHOCTL NPOVN3BOACTBA

I[J'If[ CTa6I/IJ'II/I3aHI/II/I AMIUIMTY bl BBIXOJHOI'O HMITyJIbCa TIPHUMCHCHA CcClcasdanias CHCTCMa
CcTabUIU3alMU MAaKCUMAIBHOTO TOKA 3aps/ia MAarHUTHOTO HAKOIIUTES.

HpI/IMeHeHI/Ie CHGI[HHICﬁ CUCTCMbI aBTOPCTYJIHUPOBAHHA IIO3BOJACT IIOJYYUTH BBICOKYIO
TOYHOCTH OTCIICKHBAHUS AaAMIUTUTYIbl UMIyJIbcoB MeHee 1 %. CraOunmzanusi amIuiuTyIbI
HMMITYJIbCOB OCYIIIECTBIISICTCSA MYTEM BO3JCHCTBUS CIIEIAIICH CUCTEMbl CTAOMIM3AlUA HA TOKOBBIM
KITIOY.

2. ®opMUPOBAHNE CUHXPOHU3UPYIOUINX UMITYJbCOB U BPEMEHHBIX HHTEPBAJIOB

Cxema (opMHupoBaHHs BpPEMEHHBIX HWHTEPBAIOB W CHHXPOHU3UPYIOIIUX HMIYJIHCOB
npencraBicHa Ha puc. 2. JlaHHas cxema ¢dopMupyeT HWHTEpBal BpeMeHu peructpamuu 10 c,
WHTEpBaNl JUIUTETLHOCTA MAYKU HMITYJIHCOB 107 c, nay3y MeXIy MadykamMu HUMIYJIbCOB 10%¢ u
JJIUTCIIBHOCTD UMITYJIbCA CUHXPOHHU3AllUN 5 MKc.

D1.1 D1.2 D1.3
reHeparop > & > & & K @MInTyaHON
CUHXPOHUSNPYIOLUNX| Kj’;;q o—t k2 f K3 W > crabummsaum
umnyscos 100 kIy L > [ UMIYIIbCa TOKa
D21
> gopmuposaress > &
reHepaTop BpemMeHu ‘
erucrpaum | AJINTEIIbLHOCTH o—1
P 184K UMITYJIbCOB i
D22
® &
OPMUPOBATE b
SB PMAD —> gpopmupoBaresib b
£\ L, mmrynscos | | rayab >
CUHXPOHU3ALIMN —»

Puc. 2. CtpykrypHas cxema (OpMUpOBaHHS CHHXPOHU3UPYIOMIUX UMITYJTLCOB U
BPEMEHHBIX UHTEPBAJIOB

KBapueBblil reHepatop CHUHXPOHU3HUPYIOIIUX HMIIYJIbCOB T€HEPUPYET HMITYJIbCHI, YacTOTa
koTopeix paBHa 100 k['1. /lanee T ummynbCchl mocTymaroT Ha ka4 K/ u Ha dopmupoBaTens
UMIyJIbCA CHHXPOHHU3allMM, OJHOBPEMEHHO C ATMM Ha K/ TOJaeTcss HUMITYJIbC BPEMEHU
peructpanuu paBHbiii, 10 c. dopMupoBaTels UMIYJIbCa CHUHXPOHHU3ALUM (OPMHUPYET HUMITYJIbC
JUIMTEIBHOCTBIO | MKC, KOTOpBIM Mmojaaercs Ha kimod K2, Ha BTOpoi BxoJ Kitoda K2 mocrymaer
nmnyJibe ¢ kimoya K/. C Beixoga kitoya K2 MMITyJIbC JUIUTEIIBHOCTHIO | MKC MOCTYHaeT Ha BXOJ
kiroua K3, Ha BTOpoil BxoJ Kitoua K3 mojaercs CUrHall, pa3pellaroluil MPOXOXACHHUE MayKu
UMITyJIbCOB, WJIM CHUIHal Nay3bl. PopMHpoOBaTeNb UIMTEIBHOCTH MAaYeK HMITYJIbCOB uepe3 RS-
Tpurrep Bikioyaet K3, a hopmMupoBaresb nayssl uepe3 RS-Tpurrep BbIKIIOUAET K04 K3, ¢ BBIX0OAA
K3 curnan moctynaer B JIOTHYECKOE YCTPOHCTBO.

Yepez 10c curHan c reHepaTopa BpPEMEHM PETUCTPALMM 3aIPELIAET IPOXOXKACHUE
nmnyJsibcoB 100 k', 3anupas kintou K.

YroObl BO300HOBUTH paboTy (opmupoBaTens, HEOOXOAMMO HakaTh KHONKY SB. Cxema
reHepaTopa CUHXPOHU3UPYIOIIUX UMITYJIbCOB 00ECIIEUNBACT MOBBIIICHHYIO CTAOUIBHOCT YaCTOTHI
B IIMPOKOM JHuana3oHe TEeMIIepaTyp OKpyXKarolled cpeabl. YacToTa HMMIIyJIbCOB Ie€HEpaTopa U
CTa0WIBHOCTh  3aJIAl0TCS  MapaMeTpaMud  KBapueBoro  peszoHatopa  [4].  I'eneparop
CUHXPOHHU3UPYIOIINX UMITYJICOB MOXET OBITh BBITIOTHEH Ha MuKpocxemax K155JIA3.

Jis cTabmiin3aluy 4acTOThl T'€HEpPAaToOpa BPEMEHH PErucTpalud MOXKET ObITh MPUMEHEH
yacoBo# kBap1 Z(Q2 Ha yactoty 32168 I'm.
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dopmupoBaTeNb MaueKk UMIYJIBCOB U Tay3 MPEACTABISAET cO00H mudpoBOil MyIbTUBHOpATOD,
KOTOPBIN (POPMHUPYET TOUHBIE BPEMEHHbIE MHTEPBAJIbl MA4eK MMITYJIbCOB U May3. dopmupoBaTens
BPEMEHHBIX MHTEPBAJIOB MOXET OBITh BBINIOJHEH Ha MUKpocxemax 561 cepun: D/-D5 — KS61MES,
D6 —K561JIA7.

3. YcTpoiCTBO aMIUIUTYAHOM CTaOWIN3alMK B UMITYJILCOM T€HEPaTOpe

Cxema cTabmiIn3anuy MoJIep>kKUBaeT aMIUIMTYly TOKa B MEPBUYHONM OOMOTKE MMITYJIECHOTO
TpanchopmaTopa Ha 3aJ]aHHOM ypoBHE (puc. 3).

AMIUIUTY]a KaXXIOrO HMMITyJIbCAa YCTaHABIMBAETCS B 3aBUCUMOCTH OT aMIUIUTYIbl TOKa
UMITYJIbCa, EMY MPEIIIECTBYIONIETO TAKUM 00pa30M, YTOOBI Pa3HOCTh MEX/IY 33aHHBIM YPOBHEM U
YPOBHEM IPEIIECTBYIOLIET0 UMITYJIbCa OblIIa MUHUMAJIbHA.

UCMHX
———p| Jloruueckoe

VCTDOUCTRO

YerpoicTBo J Ycunurensb U
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A 4
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Puc. 3. ®yHkmonanbHas cxeMa yCTpOHUCTBa aMIUTATYAHOW CTaOMIIN3allud UMITYJILCOB

Bxonno#t curnan U, NpONOPIHOHANBHBIA aMIUIUTYAE€ TOKa B TMEPBHYHON OOMOTKE
UMITYJILCHOTO TpaHChopMaTopa, MPOXOAUT Yepe3 MACIITAOHBIH YCHIUTEIh W TOMNAIacT Ha BXOJ
cymmaropa. Ha BeIxoJie cyMMaTopa noiydaeM anredpandeckyro CyMMy HampsoKeHUH:

UZ :kUex +(_U0n2)+U25 (1)

rre k — koappunprent MmacmradHoro yemutens (ko3 uiment ycuinenus);
Usy — BXOJTHOE HalNpsDKEHUE ¢ AaTYMKa TOKa,
U, — HanpspkeHue, 3alMcaHHOe Ha CyMMarTope;
Upyz2 — OTIOPHOE HATIPSDKEHUE.

Cymma HampspkeHuid Us mogaeTcst uyepe3 3allOMUHAIoININE yCTpoicTBa / M 2 B YCTPOMCTBO
CpaBHEHHMsI, KOTOpBIE SABJISIOTCS OMOPHBIMU Ui CpaBHHUBAIOIIETO ycTpoiicTBa. Korja HampsokeHue,
IIOCTYHAIOLIEE U3 MHTErpaTopa, JOCTUTHET YpoBHs U, CpaBHHBAIOIEE YCTPOWCTBO U3MEHUT CBOE
COCTOSTHUE M YCWIIUTEb BKIIOUUT CHUIIOBOM KITIOU.

N3menenue omnopHoro HampsbkeHus U, NPUBOJUT K HM3MEHEHHIO MOMEHTA BKIIIOUEHHS
BBIXO/JIHOTO KIJII0OYa M, CJIEJOBAaTEIbHO, M3MEHSETCS BpeMs, B TE€YEHHE KOTOPOrOo HWMITYJIbCHBIN
TpaHcGopMaTOp MOIAKIIOYCH K HICTOYHUKY TTUTAHHUS.

Tak xak UMITyJIbCHBIN TpaHC(hOPMATOp SBISETCS MHTETPUPYIOIMIMM 3BEHOM, TO aMILIUTYIa
TOKa B KOHIIE Meproia OyJIeT MponopluroHaibHa BPEMEHH, B TEUEHUE KOTOPOTO BKJIFOUEH CHIIOBOM
KITI0Y, CJIEI0BATENbHO, MPOMOPIHOHANIbHA HanpskeHuto U,. Takoil mpouecc OyaeT mpoaoKaThes
1o Tex nop, noka U, (npupamenne U,) He cTaHeT O1u3kuM K Hy’ro. [locie storo U, mepecTaHer
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M3MEHSATHCS M aMIUTUTYJ[a TOKAa B HMITYJIbCHOM TpaHchopmarope 3auKCUpyeTcss Ha ONpeaesICHHOM
YPOBHE.

3anoMuHaroee yCTPOUCTBO B cxeme (puc. 3) aMIUTMTYIHOM CTaOWIM3allud WMITYJIHCOB
MIpeIHa3HauYeHO ISl IPEABAPUTENbHOM 3anucu curHana Uy, MOCTYMAIOLIETO C YCUIUTENSL.
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Puc.4. DnexTpuueckas cxema JOTHYeCKOro yCTpoicTBa

[lpumMeHeHre  3aMOMUHAIONMIETO  YCTPOMCTBAa  BBI3BAHO  HEOOXOAMMOCTBIO  XPaHEHHMS
MHPOPMALIUK O KKIAOM IPEINISCTBYIOIIEM UMITYJIbCE. 3allOMUHAIONIEE YCTPOUCTBO BKIIIOYAET B
ce0si 3alOMUHAIOIIMN KOHJEHCATOp, IOBTOPHUTENb HANpPSXKEHMS Ha II0JEBOM TPaH3UCTOPE,
OTIEpAIMOHHBIN YCHIINTENb U TPU TPAH3UCTOPA, pabOTAIOIIMX B KIOYEBOM pexxume [5].

3anoMMHaroIIee yCTpoiCTBO 2 aHAJIOTMYHO 3allOMUHAIoNIeMy ycTpoiicTBy /. Heo6xoaumocts
YCTaHOBKM BTOPOTO 3allOMHHAIONIETO YCTPOWCTBA BBI3BAHA TEM, YTO 3alUCh M CUUTHIBAHHE
MH(POPMALIUU TPOUCXOIUT OTHOBPEMEHHO.
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Jlormueckoe ycTpoicTBO (pHcC. 4) OCYLIECTBISIET CUHXPOHU3ALMIO U BBIKIIFOUEHUE CHUIIOBOTO
KJII0Ya B CJIy4ae OTCYTCTBHUS BXOIHBIX UMITYJIbCOB.

Tpansuctoper VT1 w VT2 WUCHONHSIOT pPOJb KOMMYTAaTOPOB CHHXPOUMITYJIHCOB
3aIIOMUHAIONINX YCTPOMCTB.

dopmupoBaTeb, BHIIOJHEHHBIH Ha aneMeHTax D2.1 u D2.2, 3amyckaeT CUETHBIM Tpurrep
D35, a Takke BKJIIOYaeT KOMMYTATOp Ha Tpansuctope V711.

JUTUTETsHOCTh UMITYJIbCa, CPOpMHUpPOBaHHOTO 3MeMeHTaMu D2.] u D2.2, BeiOpaHa 1 MKcC.
CyetHplii Tpurrep D5 BbIMONHAET (QYHKIMIO KOMMYTaTopa, MooYepeaHo BKIoYas kioun D2.3 u
D2.4. BxoaHble CUHXPOHM3UPYIOUINE UMITYJIbChl HHBEPTUPYIOTCS AeMeHToM D1.] u 4epe3 oauH
U3 OTKPBITHIX Kimtoueil (D2.3 unu D2.4) 3anmyckaeT popMHUpOBaTellb, BHIIIOJHEHHBIH Ha 3J€MEHTax
D3.1 u D3.2, u dopmupoBarens Ha ieMeHTax D3.2 u D3.4. JInuTenbHOCTh UMITYJIBCOB C 3TUX
dopmupoBareneil coctaBisieT 12 MKC, T.e. MPEBBINAET TMEPUOJ CIIEAOBAHUS  BXOAHBIX
CUHXPOHU3HUpYIOMMX UMIyabcoB. Cxema «MJIN» Ha sanemenrtax D4.] Bxmovaer kiou D4.2, ecnu
XOTs1 Obl O/IMH U3 (pOpMUpOBaTENIEH 3aMyIIeH.

Ha wukpocxeme D4 (561TB1) BwimomHeH RS-Tpurrep, KOTOPBIH (QHUKCHpPYET (axT
cpabaTbIBaHUsl CpaBHUBAIOLIEro ycTpoiicTBa. Eciau kmou D4.2 OTKpBIT, TO RS-TpUrrep BKIHOYAET
yCWINTENb MOIIHOCTH. Ecin Bpemsl mociie mpuxoja IMOCIEIHEr0 CHUHXPOUMITYJIbCA MPEBBICUT
12 mkc, To ko4 D4.2 3aKpoeTcsi U HE3aBUCUMO OT COCTOSIHUA RS-Tpurrepa yCHJINTENIb MOLIHOCTU
BBIKJIFOUYHAT CHJIOBOM KITIOY.

4. ObocHoBaHMe TpeOOBaHMII K KIIOYY TIeHepaTopa HWMIYJIbCOB M HUMIYJIbCHOMY
Tparcopmaropy.

CuoBoii TOKOBBIN KIIIOY TpeAHa3Ha4YeH [yl yIpaBIeHUs] padOTOW MarHUTHOIO HAKOMIUTEs
W IS TIONTyYeHHs] HeOOXOAMMBIX 1O (opMe W MOUIHOCTH WMIYJIBbCHBIX CHTHamoB. OH MOXET
COCTOATH U3 NMPEIBAPUTEIBHOTO U BBIXOTHOTO KacKaoB (puc. 5).
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Puc. 5. Dnexrpuueckas cxema TOKOBOTO KJtoua

BeixogHol KackaJ TOKOBOTO KJIlOYa BBINOJHEH Ha TmoneBoM TpaH3uctope 2II803A,
Harpy3Kol KOTOpOTO SIBJISIETCSI HWMIYJbCHBI TpaHcopmarop. IlpenBaputenbHbli  Kackan
BBITIOJIHEH Ha OwumnossspHoMm Tpansuctope KT830b ¢ TpancdopmaropHod HaArpyskoil, omHa u3
00MOTOK KOTOPOTO SIBJISIETCS] pa3MarHUUHBAOIICH.

PabGoToii MarHUTHOTO HAKOMWTEIS YIMPABIAET TOKOBBIM KJIIOU, KOTOPBIA B CBOIO OYEpE[b,
yIOpaBISIETCS TMPEABAPUTEIHHBIM KacKaJoM Ha OWIIOISIPHOM TPAH3UCTOPE H  yCTPOMCTBOM
cTabunm3anuu amIuuTyapl. Hanuuue mnpenpinymmx KackagoB OOYCIOBIEHO HEOOXOAUMOCTHIO
MOJly4YCeHUsI CHUTHajia HeoOxomumMoi (OpMBI M MOIIHOCTH TOIYyY4aeMOro W3 HMITyJIbCa
CHHXpOHU3aIuu [5].
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HTN N SODEKTUNBHOCTL NPOVN3BOACTBA

NmmynbeHbIl TpaHchopMaTop NPUMEHSIETCS 1711 TOBBILIECHHS HAPSKEHUS] UMITYJIbCOB M JIJISt
pa3BsA3bIBaHMS MOTEHIMAIOB BTOPUYHOM 1IeNH TpaHC(POpMaTopa OT NOTEHIMAaja MUTAIOIEeH 1Ienu, a
TaK)Ke JJI UCKIIIOYEHHsSI B Harpy3Ke MOCTOSIHHOM COCTAaBJISIONIEH TOKA MUTAIOIIEr0 HCTOYHUKA.

Jlis MMIyJIBCHOTO T€HepaTtopa OCHOBHOE TpeOOBaHME, MPEAbABISIEMOE K HMITYyJIbCHOMY
TpaHc(hopMaTopy, 3aKIIOYaeTcss B HEUCKaXEHHOW mepenadye GopMmbl  TpaHCHOpMUPYEMBIX
UMITYJIbCOB HaIpsKEHUS.

Jlng  TpaHcopMmanmuu KOPOTKUX HMITYJIbCOB HAIPSDKEHUS 4Yallle BCEro IMPUMEHSIOTCS
TpaHchopMaTOpbl CHENMATBHON KOHCTPYKIMU € (peppOMAarHUTHBIM CepACYHUKOM, OCHOBaHHbIE Ha
WCIOJIb30BaHNHU PUHLUIIA 3JIEKTPOMAarHUTHON MHAYKLINUN
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