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flporparrrnaa coAepxur [epeqeHb reu (nonpocon) uo .u]rcq]rlJrr,ruau 6asoroft rr Bapr4arusHofi qa-cru yve6noro IrJIarIa llo,uoroBKlr MarurcrpaxToB rro Ha[paBJreu]rro 13.04.02<3nerrpoeHeprerr4Ka
I'I sJIeKTporexHr'IKtD) npo0urm: <3lerrpocua6xeune>, <Meuegxoaerrr B ,oa*rporreprerr{Ke)),<3nerrponpl'IBoA I'I aBTOMarr'IKD)' a raKxe ro HrurpaBJreHr,uo 11.04.04 <Snerrpon rrfta uHaHO-sneKTpoHI{Ka> npoQanr <flporra*rmrenHilI gireKTpoH}rKa }r aBToMar}rKa oJreKTporexHuqecKax
KOMIJICKCOBD.

cocrasrreru: 3aBeAyloquft ra([e4poft enerrpocna6xenr,rr fipo]\drrr[nenHbD( [peArrpr,rfiT]r it, kprexrr_. HayK' npoSeccop no creqnuurbuocrr,r OS.O9. Of OJIEKTPbTEXHI4TIE-
CKI4E KOMIUIEKCbI U CUCTEMbI Kopnunon f.II, npo0eccop raQe4pu an-roMar[3I{poB€lHHOrO gJIeKTpOrrprrBoAa r{ MexarpoH}rru Kocuaro" n.u.jopoo.r-
cop raQe4pbl eJIeKrpoHIrKIr rI Mr,r\pooJreKrporrr{Kr.r fleryruror M.IO.

rlporpaurua paccMorpeHa Ir peKoMeII,qoBaHa K n3ranr,Iro uemodurtecrcoil rcouuccueil uHcmumyma?HepzemuKu u agmoM4qmcBuposaHHbtJ| cucmew
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Pyrcono4r.rrenr OOfI

C.?I. Jlyrrrrron

f.fl. Kopnunon

3aseayrotru.rft rar[e4pofi elempour
npoMbrrrrJrerrgBD( npe4nplurufi Kopuunon



1' [ucquu'rrrr'br' Brclr*)qe'rrbre B nporpaM*y BcrytrnnTefibrrbrx rrcnbrrarr[E n acnuparrrypyI . I . SnerrpoMnr'rrrHar coBMecrr,rMocrb B gJreKTpog'eprerr.rKe
1.2. Cnerpramrnre Borpochr snerrpocna6xenr,rr . i*o )

E&I}IIIECKID( KOMIIJICKCOB

rpr{BoA IrocTorHHOrO TOKa
plrBo.4 IIepeMeHHOrO TOKa

1 .7. Astoldarlr3lrpoBarr"* *:ffi:ffi;:i 
B coBpeMeHHbD( rexHonorntrx (n rraerannyprau)

1 . 8. AnrouoMnhre npeo6paroBareJrr.r
1.9. <cneu[aJ*3rrpoBa'Hbre Mr{KpoKoHTpoJrJrepBD), <curua*nBre ,,poqeccophr>

2.Cogepxanue yve6nbrx Ancurrtrrnrr
2. I . SnercmpoJrazttumHe* c oeJwe cmr,to cmb 6 sJteKmpo oH epzemuKe
Par'qe'n l'ocuoenute noKcrrameru Kauecm,a greKmpooHepzuu u qHaltumuuecKue uemodot uxpacaema: qpruItrsr r'I BJII'LIHIIe He6arrasca axrmnofi 14 peaKTr,rBHoft uorqnocreft n gneKTpog'ep-
rerrrqecKlrx ct4creMax' Bnfislltre orrcnonenuft qacrorllua cr{HXpoHHbIe I{ ac}rHxpogHhre ABHra-TeJII'I' greKTpo[ptBoA nocrofiHHoro ToKa, gJIeIcTpI,IqecKoe ocBeIIIeHI4e, gJleKTpoTexHonorurqe-
cKI'Ie ycrarIoBKI'I' Bsa-haocnxsb orrolouenr,rfi .racrorlr Ir orKJroueuzfi Harrprxe'r,rrr. fla4eulre urrorepr Hitrrpf,xennfi. flpnwnu orxloueruafi HarrprreHr{f,
Pagler 2'cnoco6at, mexHuqecKue peweHwt u cpedcmea dnn o6ecne,teuun sJtekmpoMa?uumuoil
coeMecmuJ'locmu I cucmeMac gnekmpocHa6crcenun: cxeMuhre Lr rexHHqecKr,re cpe,{crBa AJrf,cHI'DI(eHI4t rrecl'rHycoll.4aJrbHocrlr. Ygrononocuble, IuupororroJrocrrbre Qranrrpu 14 rrx pacqer.
PasAer 3' 3rccnepuueHmclnbHue uccnedoeau* inr* poilazHumHblx noMex 6 cucmeJwcrx sneK-mpocua6crceHur c aenuueiluoil nazpysrcoil: sulr;_ ro.*rporrplreMnlrKoB c pgKorrepeueHnofi uylapuofi narpysroft. @nurep-e00elct. onpe4eneuue ypornefi rone6asr,rft r*p"*."* rpil pa-
6ore nporarnbD( crarroB.
Jlumep amyp a dnn no d eo mo ercu

1' Hopemor H.rI. Conpeuennrre npo6reurr un([opuarrrKr,r r{ Bbrrr}rcJrr,nennnoff Texnr,rKr4
_[3nerrponrrni pecypc]: erreKrpoHnoe yue6noe noco6ie /vII. Hopenron. - M.: MfTy rnr.H'3' 1' Kopnranon, f.fl. Aualras [oKa3areJreft raqecrsa ene*TpogHepr'r{ B cr{creMax eneKTpo-
cna6xenux KpyrIHbD( MeftulJlypruqecKr,rx upeArrpr.rffrr.rft [3nempounrd pecypc]: yqe6.noco6ie/
f.II. KopnlrrloB' A.A. Huronaen, A.B. MzuraQeln. - MarnuroropcK: OfEOy IiIO nMfryu,
2012. - 151 c.: Irrr. - I ererrpoH. orrr. nucx (cb-RoM). - 3arnasre c err.rKerKr'

2. Xenesro, Io.C. florepu gJlelcrpogueprrm. PearrnsHar MorrlHocrb. Kasecrno gJreKTpo-
3Ir€prlII{ [Snercrponnrni pecypc]. - pyxonoAcrBo AJrr rrpaKrr,rqecrrrx pacqeroB / Io.C. Xenesro.- M.: 3HAC, 2012r. - 456 c.: rc. - pexau ao.ryrru, http://e.lanbook.com/viedbooWlggTi _
3arnanrae c eKpaua. - ISBN 979-5-93196-95g-9.

2.2. Cne4uanbHue Bonpocbt ereKmpocua6crceuua. Vacmu 2
Pasrer l. oco6euuocmu KotineHcctt4uu peaKmuauoil uot4uocmu 6 cemrx c eteKmpomefironozu-
uecKuJt/ruycmaHogKaMu: CI'IJIOBLIe CXeMhr crarlrqecKrD( Tnpr4cropHBD( KOMrreHCaropoB AJrr.qyro-
Bbrx crzIJIeuJItlBI4JrEHED( nevefi; ocHoBHbIe upI,IHrII,InbI [ocrpoeH]rr c]rcreM yrrpaBJregl,rr CTKA*
ACn; EccneAoBalrre qacrorHbD( xapaKTepr{crnK QranrrporoMrrenc4pyrouleft qenu CTI( n nn-
raroqeft cetu; oco6eHHocrlr npl,IMeHenr.rf, coBpeMeHrrhD( KoMrreHcaropoB 11rra CTATKOM B cer'( c
uor4rofi ne"rnmefuiofi u pesronepeuemrofi uarpysrofi.
PasAer 2. ocodenruocmu mexHonoeuu zufirctn nuuuil snercmponepedau Ha nepeMeHHoM moKe
@ACr\:crarl'IqecKue xapalcrepllcruKl{ ocHoBHbD( Tu[oB KoMrreHcaropoB peaKTr.rnno7 uou11ro-
crr'I; ycrpoficrso II llpruqlrrr pa6orrr crarT4rlecKoro KoMtreHcaropa peaxT]rBuofi uorqnocrr na
6age roH.4eHcaropoB, y[paBJLfieMbD( Tllp]rcropaMu; Ha3Haqeu]re, ycrpoftcrno rr 11pEHrIr,m pa6oru
aKrI4BHbD( Qunrrpoa na 6ase rroJluocrblo ylpaBJureMarx upeo6pagosarereft Ha11ppKegilr.
PagAe'rr 3. Cne4uatbHbte munb, cmamuvecKt& KoMneHcamopor pecrKmuouoiluot4Hocmu dnnnwuil
uercmponepedau: rpe6onaHIulfi., qpeAbtBnteMbre K clrcreMrtna aBToMarr,rqecKoro ynpaBJreHr4r cra-



Tllqecrufx r4p[IcropHhD( KoMrleHcaropoB Ars JII{HIifi eJleKrporrepeAaq; pa6ora CTK Nr,. Iru*trtrgJle*Tpo[epeAaq up' 6olrulor I'r MaJrhD( Bo3MyqeHHiD( B g'eproclrcreMe; orIeHKa r'naMr,rqe-cKllrx noKa3arenef crlcreM aBToMarl{qecKoro yflpaBneHr{rr KoMneHcaropoB T}rrra CTK u STAT-KOM.
Jlume p amyp a dna no d e omoercu

1' Kopnruon, f.fl. Anamg [oK€BareJrefi raqecrsa gJreKTpog'epru' B cr4creMax eJreK-
rpe4rpnsrr4ft [Onerrponsrdi pecypc]: yre6. no_
l. Maira$eeB. _ Marunroropcr: OiSily BIIO
r. Ar{cK (CD-ROM). _ 3arnasue c srrrKerKlr
lnra. PeaxrnBnafi Morquocrr. Ka.recrBo oJreKTpo-
to AJrr fipaxrr.rqecKr.rx pacqeros / IO.C. Xeresro.

_ 3arnasr.re

3',{rrron, A'o. 3nexrpoM{lr'Irr*at coBMecr}rMocr' 14 MoJrH'e3arru,rra B gneKTpogHep-
rerl4Ke [Tercr]: yre6nur gnr BysoB / A.O. ,{rrrcon, I4.II. Kyxerzn, E.K. Marcr,r^aos 14 .qp.; noA
PeA. 'rrI.-ropp. PAH, 

ryS.J9xH. H&yK, rrpoQ. A.O. {rncoBa _ 2_e ug1.,nepepa6. rr Aor. _ M.:I,Is4arenrcrzfi .qola MOI4, 201 l,
4' Xexeleuro, I'I.B. Batcruae rapMour.rKr,r B crircreMaJ( gJrerTpocua6xeH[, 

[Tercr]: -
yve6Hr'x Arrr By3oB /rr.B.xexerenr<o. - M.: oneproaroMv3,qar, 2004.- lg0 c.

5. Kapan4aen, A.C., flpruenemle peryJtrrpyeMhD( KoMrreHcr4pyrouux ycrpoficrn B crrcre-Mtrx sJreKTpocna6xeHzc Meram)fpmqecKoro rpelupr-rflrnr [Tercr]: M""";"divy/ A.c. Kapan4a-en, f.fl. Kopnrnnoe, A.A. Hprronaen, A.H. [Ieueroa, r.F. xpaum,ru. -'u'**""o"opcrc: foyBIIO Mfry,2010.200 c.

2. 3. ModenuponaHue gneKmpomeJcHuuecKtxc KowrueKcor
PasAer l' Ocuoeu aodenuposafln B tvarnewrtnuuecKtDc rwxemm Mmlnyorks Matlab c npunilceHual
SimulinkuNatiornl Instrtnnenst Multisim: pa6ora c ocHoBubrMr.r 6roram.r ,rr.o.pr"""*-. sJreMeH-
roe; o(f oprr,ueHr{e pe3yJrETaroB MareMarr.rqecKoro Mo.4eJmpoBaHr,rrr.
P*a* 2' MameuamuqecKoe uodenupoeaHue ereKmpuuecKozo KoHmypa dyeoeoti cmcuenJta-
eunuuoti nevu: cnoco6rr MareMarusecKoro Mo,qeJrr,rpoBarrrrr gileKTprl.recKoro KoHTypa ACII.Vnpoqennail MareMarl&ecKat MoAeJrE,{CII c npai"r*neHr4eM ereKrpr,rqecroft.qyrr,r B BHA.
rlepeMeHHoro aKT?IBHoI'o coIIporI{BJIeHI{t. O4noSasnue u rpexQarrrbre MareMarr{qecKr{e MoAe-
m [C[ c rpeAcraBJIeHIIeM Ayfl'I B BI'rAe qporr.rno-e4c. oanoOasnue u rpexSasubre MareMa-
TI'IqecKI'Ie MoAeJM.{CfI c }rcrIoJIB3oBaHIreM ypaBHeur.rr MrHoBeHHofi nporo4a*orr".4ynr Kac-
cn. CparneHl'Ie gJIeKTpI{qecKI{x xapd(Tep[crar,{CfI, [oJrrreHHbx Ha [epeq]rcJreHgbx MareMa-
TI'IqecKID( IvroAelefi. Oqenxa rapMogr4rlecKoro cocrala roKoB ACII. OqeHKa BJr:grlrHus.[CII na
III,ITUIIOIITYrc CETb METOA€IMU MATEMATHqECKOTO MOAENI,IPOB Ail]afl,.
Pag.qe.n 3. MameuamuqecKoe uodenupoeauue cucmewu (mupucmopuani npeofipaso7amelb -
deuzamena nocmotHHozo moKa He3anucuntoeo eos6yacdeHun: MoreJrl,rpoBaHrre 6-rwu l2-ru
rryJrbcHbD( cxeM BbmptMneHllt c perynrropoM roK4 pa6oraroqux Ha rrporr,rno-3r{c. oupe4e-
JIeHEe ocHoBHbD( sHeprerErlecKlD( II gnercrpr,rqecKr4x [oKanareleft Tr,Ip]rcropHoro upeo6pa3oBa-
TeJIt: yUIa KoMMytaIIHvr,yrlra y[paBJIeHI{t, cpe,qHl{x sHa.IeHI,Ifi Bblnpf,MJreHHoro roKa vHarrpfl-
xeHr,ls. Pacqer BbrcmrD( rapMonr,rK ToK4 renepr.rpyeurn< TfI.
PasAe'il 4. Mamenamuue cKo e uo d enupoe aHue cm amuve cKozo mupucmopHozo KoJvtne Hc amopo
dnn uenuueitaort u pesKonepei4eHuort uazpyzKu: MareMarrrrrecKar *oa"rri $unrrporoMnegcrrpy-IoIrIrD( rleneft. flolyrenue p93yJcrl{pyloqeft qacrornofi xaparffepr{cr}rKr{ nnraroqeft cerr,r rr
$ranmpon Bbrclrzx rapMoHI,IK. Mareuarrqecxtur MoAeJrr Tr,rprrcropHo-pearffopHofi rpynurr
(TPf). Peanusaqur cllcreMbl aBToMarl{trecKoro yflpaBJreur.rr TPf. Zccne,qoBilrne KoMrreHcaq]ru
peaKrr{BHofi rrrorryocru c yqeroM pexrrMoB pa60rn,{crl u T[I-A.
PasAer 5. Cocmaeneuue uodenu cuHxpoHttozo zeHepamopa (Cl)u deueamena (C,e no ypa6He-
uumt llapxa-fopeea: Marpr4tlnuul MoAeJrb cr,rnxponuoro.qBilrarerr. MoAem C.{, nocrioa""* a
rIoMoIqBIo 6noron 6r'r6rn'rorexu SimPowerSystems; 3aAarm r{ccJreAoBaHw C[snepexoAHBD(



pex[MElx; cuHTe3,aBToMarl4qecKoro peryJrtropa Bo36yxAeHrrrl Bo36yxA enas. Ntfro6ecneseHfif,ycroftI*Bocru c[ ''Pa &IHauzqecKID( Bo3Myqe'rrrD( - na6poce 
"*""."oon 

Harpy3*Lr, npoBa-nax rrl4Tuuoqero Ha'IpDKeHr4fl' rlccneAosan[e cf s [epexoAHBD( pexcr,rMrx trp*r yAa-nesHbD( Ko-poTKr,D( 3UM6IKaHLr.,D(.
Jlumepamypa dna nod eomoercu

1' Koprualon, f.fl. Mo4erupoBaHl{e gJreKTporexHr,rqecKrrx KoMrrJreKcoB flpoMbrrrrJrerrHbrxrpeArprrtrl4ft [Tercr]: yve6. noco6ne / f.rl. Kopnunon, A.A. Huxonaen, T.p. Xpaurnran. -Marnnroropcx: ?Isr-n9 
llanruroropcK. roc. rexH. yH-ra uu. f.rl. Hocona, 2014. _239 c. _ISBN 97 8-s-9967_0545_0.

2' rloprmre", 
9'B'Kounrrorep*oe MoAeJrrpoBaHHe Susu.recrrax npoqeccoB B rraKereMatlab [3nemponnuft pecypc]: yue6. uocodae I i.g. nop*.". - crl6.: Jlanl, 2011. -727 c. -Pexnnr Aocryrra: . _ rsgN-qzg_5_gl 14_1063_7.

2. 4. Pezynupyeuatil enercmponpueod nocmorHHozo moKa
Pasl"t' l' <Dynrc4uoHetrbHue cxeJvtbt oreKmponpueodoe no cucmeMe mupucmopHaul npeo6paso-Bamenb - deuzamenb nocmoaHHozo moKa c He3aBtlcttJnaw eotfiyacdeHueM (cucmeaa TII-[); Cu-JIoBbIe cxeMbl cI'IcreMbI TII-4, HepeBepclrBHhle, peBepclIBHBIe, ryanc{opnraropHbre, peaKrop-HhIe BapraHrbr; oqpeAeJleHlre trapaMeTpoB cIanosofi cxeMH gr,r?rcMu tn-4, rar o6rerra pe+-JIrIpoBaHI4f,; crpyKrypHa'I cxeMa crulosofi qacrl{ cl{creMBr TII-A , oa"o.o"*brM r,r ABy)GorrHErMperyMpoBaHrreM cKopocTlr.
Pas'qeil 2' cucmea'tu ynpa,neHun c nodvuHeHHbt* peeyJtupo*ctHue.tut xoopduuam ereKmponpuso-da TII-!: flpznqzn'flocrpoe']rr 3aMKHyrbD( cr,rcreM peryJrr{poB aHus. crroAlrr4He'Hb* perynr{_poBiullreM; IloHtrrle. otrTIrMaJIbHOrO fiepexo.uroro npoqecca; uacrpoftrca KoHTypoB peryJrr,rpoBa-''rrs' Ha uo'qynrHr-rfr onr?IMYM. [epeAarorluu OynruIlrr peryJrrropa; caoficrna oAgoKparrro-uHrelpllpyloqeft cr'Icteuhl peryJllrpoBaHl,rt c rpoflopq]ronaJrluBrM perynrropoM cKopocru (II-perprrop)- ssofictsa AByxKparHo-I'IHrerp4pyloqefi crrcreMBr peryJmpoB alrufl. c rporopqro-
HIIJIbHO-I,IHTEIPtIJIbHbIM PEryJIf,TOPOM CKOPOCTI4 (III4-PETPMOP).
Jlume p amyp a dna no d z o mo ercu
AH5rwnr, A' C. CacreMEr ylrpaBJreHnf, gJreKTpoEplrBoAoB 

[Texcr]: yreonur AJrr By3oB. - M.:I'IsAarerbcrrafi Aona MOI4, 2015. - 373. c.: lrrr .ISBN 97g-5-3g3-0091g-5
l' oqemoa, A. Io. cnctelrarr aBToMarrrqecKono y[pnBJreHr4r: Teop,.fi, npr,rMeHeH]re, MoAe-
Hry:TT : 

MATLA? [Snerrporurrur_pecypc]: y.re6uoe noco6ue.-- 2-e isr., rcrp. ]r Aorr.-cII6.: I4g,qarenrcrso (JIarG>>, 2013.- 20g c.:-vr-(vue6nr,rxu Arur By3oB.Cneqnannrtu Jrr,rrepa-
rypa).- Pexnu Aocrytra: 5849.- 3auarne co{pilra.- ISBN 978-5-8 1 t4-147 t-0
2. Ooiuuno H. B. Cucreurr yfipaBJrerrrrf, gJreKrporrp]rBo.uoB [Tercr]: yre6uoe noco6ue / H.
B. @orraun ; Mfrv. - Marnr,rroropcK, 2012. - z%4.: un., rpa$., 

"*"r"r, 
ra6n. - ISBN g7g_5_

9967-0297-8.
3' oounuo H. B.Cucrcurr yqpaBJIeHI{t eneKrporpr{BoAruu. Kypconoe rpoeKr}rpoBaHue
[Snertponnufi pecypc]: y're6noe uoco6ue / H. B. Oounn; MfTy.lM*r"roropcK: MfTy,
2014. - 1 elerrpou.orrr. Ancr (CD-ROM).
4. I'Inmun, B. rI., flepyxnn, . Srertpouaruurnuft MoMeHT acr{HxpoHrroro .{Br,rrarem M.
Io. ConpenaeHHa-E aBToMarI{Ka B crlcreMzrx yfipaBJrenr{r rexuoJrornqecKr,IMrl rrpoqeccaMu [Onex-tporynfr pecypc]: Vqe6.uoco6ne.- M.: ltr{OPA-M, 2014.- 400 C. (Brrcmee o6paaoua-
nae.Earananpun)l- Pexnr Aocryrra: http://znanium.com/bookread.php?book:430323 .- 3-ou-
Br.re c oKpaua- ISBN 978-5-16-005162-
5' ooul'', H. B. cucteurr roAt'"He'Horo perynnpoBarrvr KoopAr{Har B gJreKTpolpr,rBoA,x
rocro.f,HHoro roKa [Tercr]: yre6noe noco6ue / H. B. @orraru; Mfiy, [rcaQ.AOrEM]. --MarHs-
roropcK, 2010. - 199c.: nn., rpaS., cxeuu, Ta6Jl.
6' Tepexon, B. M: lvcrerrru yflpaBnenl,Irr eJreKrpolprrBoAoB [Tercr]: yce6Hrar AJUr cry.4.
Bhrcrtr. yre6.sanegeuufi /B. M. Tepexon; O. lI. Ocuuos;-uoa pea. B. M. Tepexoea._ M.: I,I3a.
rleurp <Ara4erar.f,>, 2005.-3 05 c.



2 5 Pezynupyeuatil enercmponpueod nepet4eHHoeo moKa
Pasler l' ocnoeuwe 3aKoHbt qacmomHozo ynpasJteHun eJteKmponpueoda*u nepeMeHHozo moKa:crpyKTypHztf, cxeMa gJIeKTporIp[BoAa c acurD(poHHhIM ABHrareJIeM rrp]r npo]r3BoJrbgo[ opuen-TaIIm CI{CTeMbI Koop.rymar; c}IcreMBr cKan4pHoro ytrpasreHnE eneKTpouprrBoAa c acuExpoH-H'IM ABr{rareleu (cnoftclts4.4ocrorrncrB4 lreAocrarrr4, xapaKTepr,rcrr,rKr,r, crpyKTypghre cxe-

f*;J#:t"thr 
srleKrporpllBo.qoB rlepeMe'rroro roKa c BeKropHBrM qacrorHo-roKoBbrM yrpaB-

PasAer 2' MameuamuvecKoe onttcaH,te eneKmpol4ctzHumHbDc npoqecco, 6 acu#poHuou deuza-mene: MareMar[qecKoe otr]IcaHae SreKTporrpuBoAa c acr,rHxporruElM 4Ar.rraroreM c paronarcuyroficracreuoft peryJlllpoBallnI B craul'IoHaplroM pe)KaMe; rrpeAcraBJreglre rpexQa:nofi cvcreuu ne-peMeHrloro roKa npoclparrcrBeHHhlMr,r BeKTOpaMlr; clrcreMbr KOOpAT{Har }r rlrx B:}ar{MocBr3B;crpyKTypHa's cxeMa SJIeKTpo[pItBO,4a c acr-rHxpoHHErM AB]rrareJreM IIpI{ op]reHTarlHu C]rcreMbrKoopAl'rrrar IIo BeKTopy rroToKocrle[neHllt poTopa; yller Hacr'TnIeHr{rI MarHvrnofi cncTeM6r B Ma-TeMaTI4qecKoM OIInoaHI,I}I acHHXpoIIHOro ABHraTen .
P*lttt 3' Ilpeofipa:'oBarneneJ, vacmomu I cucme*a)c qacmomHoeo peeyJrupoBaHu, cKopocmuereKmponpueoda nepe^eHHozo moKa: 6nor-cxeurr qacror'o-peryJrlrpyeMhD( eJreKTponplrBoAoBnepeMeHHoro roKa; roplrlosaoft pexl'IM ABI{rareJIt rlepeMeunoro roKa rrp}r [rrraH]rra or upeo6pa-3OBATEJIf, qACTOTbI CO 3BCHOM trOCTO.f,IIHOrO TOKA.

2'6 Aemoa'tamk'upoBauuatil eneKmponpueod e conpeJweHHdx mexHoJtozunx (e uemannypzuu)Pagler l' cunoeaa vacmb a,moJvamu3upo*aHHozo oneKmponpueoda 
" 

rr***ypruu; npwBorbrrocrofrHHoro roKa (oco6eHlrocrr'I ABllrarer,eta u npeo6parorarereft); rrpHBoABr uepeMe'HoroToKa acElrxpoHHhle I{ cI'IHxpoHHbIe ABI{rareIIx'' W xapaKTepI{crIiIKI,I, opao6p*oBarerr{ qacToThr
c Herlocpe'{crneHnofi cB'f,3blo I4 co 3BeHoM rtocrof,Irnoro roKa, aBTouoMr{bre rrHBeprophr Harrpr-xeHl'rt I'I ToKa' peKyrleparl{sHBtri BbIrIpfiMI,ITeJIb, Bo3Bpar eneprr4r.r B cerb, npeo6faronareJrr.r HaHLI3Koe I,I cpe,4llee Halrp')KeHr,re.
Pas4e'rr 2' cucmeau pezyttuponaHun s sreKmponpueodm MemaflnypzuttecKozo npouseodcmea;cucreMbr peryirrapoBalrrur cKopocrlr B snercqponpnBoAax uocrosHHoro roKa (o4nosonubre r1r
AByx3oHHbre), rznonrre crpyl(TypHBre cxeMbr; cllcreMbr peryJrr{poBau}rr cKopocr}r B oJreKTpo-rlpllBoA€lx nepeMeHHoro roKa (cran4pnne, BeKTopnrre), runorbre crpyKTypbr; AarqEKLr B gJreK-
Tporrpr,rBoAilx B MeraJur)?rEsecKofi rrpoMbrrrrJrerrHocrH.
Pasaetr 3' Peanusauun muno^ux cmpyKmyp cucmeM pezy,,uposaHun I KoMnJrcKmHux eJrcKmpo-
npueodm nocmonHHozo moKa: crlcreMbl peryirupoBarr]rr roKa [r cKopocrr,r B KoM[JreKTHhD(
9JIeKTpo[p[IBo.qa(; crpyKTypHat cxeMa CAPC rrplr oAHo3oIrHoM r,r AByx3oHHoM peryJr]rpoB6Hr.pr
cKopocr}I; peryJrr'IpoBtu{[e roKa (uorora) nos6yx4enl{fl B KoMrrJreKTHbx gneKTporrpr{BoAax; pe-
ryJrrlpoBaHrre nonoxeHl{t MexaHH3MoB B KoMnJreKTHb,D( gnexTpolpr,rBoAax; oio6lsnocr" oo-
CTPOEHI,I' PEryJI'TOPOB AJIf, CI{CTEM PCTYJII4POBAIIV'I TIOJIO)KEHI,Ifi .
Pasle'tr 4' Peanuzaqut munosba cmpyKmyp cucmett pezynupo*aHttn 6 KoMrueKmHbLx g,eKmpo-
npueodm nepelileHHozo moKa: peffirrgau\urs, TH[oBbD( crpyKTyp crrcreM peryJr]rpoBrur]rrr B gJreK-
Tponpl{BoAilx [epeMeHHoro roKa; rlocrpoeHr.re cr{creM peryJrr.rpoBarrr4r cKopocru B gJreKTpolpu-
BOAaX [epeMeHHoro roKa c upfiMeHeHrleM M]r4porrpoqeccopHhD( ycrpoficrn; nocrpoeHr,re pery-
ntTopoB ToKae cKopocrra, 3.{Cr }3JIoB 34AaHI{ff cKopocTH; [apiMeTpLIpoBaH]Ie c]IcTeM peryJrlr-
poBaHr.rr cKopocTrr.
Pasaefl 5. AemouamktuponaHHuil enercmponpueod e doueuuou npouzeodcmle: TexloJrorr,rfl
AoMeHHoro [po]r3BoAcrBa; ocrroBtoe rexrroJrorr{lrecKoe o6opy4onanue B ,uoMeHHbD( rlexix;
rpe6onanux K gJreKTpo[prIBoAzlM ocHoBHhD( Mexaur,r3MoB; ilBToMarr43r{poBauurrft srerrpo11p1a-
BoA cKr,rtroBoro [oAbeMnr,rKa Aouesnofi rreqlr.
Pasler 6' AemouamusuposaHuatil enercmponpueod cmanenJtanwbHoao npouseodcm1a; Tex1o-
Jrorl4fi I'r o6opy4oBaHlre craJIetrJraBrIJIEHoro qpolr3BoAcrna. Oco6er"oar" *orrBeprepgoro 11po-
I'I3BoAcrBa craJrr{. TexnonortqecKoe o6opy4onanle B KoHBeprepHoM rlpot43Bo.{crse. AsroMarz-
sr'rpoaaunrdi gneKTpolpI'IBoA Mexaurr3Ma [oBopora KorrBeprepa. AnroMarr,r3r.rpoBannrul oneK-
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Tpo[pI{Bo'{ MexaHI'BMa rroA'eMa oyprtru. Texnonorr,ruecKoe o6opy4onan}re ManTrlrrr EerpephrB-
Brurrur K eneKrporrpr,rBoAar\,r MFUI3. Anrouarngu_
r Kpr.rcTruuu,r3aTopa.
rcod e npoKamHoM npouzeodcmee: TexHoJrorn,lr

pr.pr [poKarKr,I 
Lr npo*ar'bD( cra'oB. ocnosHhre norurrrnr reo-

P"ta* 8' Aemonamu:'upoeaHHwil enercmponpueod pe6epcu6Hba cmaHo, zopnveit npoKamKu:TexHoJIoruIqecKEe flpoqeccbl' Taxorpaurraa I[ Harpy3oquarr A]rarpEMMa. rpaoouurlrr K gJreKTpo-lprrBoAy' ourrnranr'as &raxpaMMa cKopocrz r,I ToKa. Trnonsre peueurrr AJI' crrJroBofi .racru
eryirr{poBanr,rr cKopocrr4. Oco6ennocrr{ rrocrpo-
BO,IIE BAJIKOB.
'rcod uenpepbtnHbtx nucmosbtx cmaHor eopavef,i
rr,r.recroe o6opy4onanne. TexnonoruqecKze pe-)rcInMBr' Tpe6onanux x gJIeKTponpIrBoAtlM. Trnnonrre perue'r,rr AJrf, cr{noBoft qacrz 3JreKTporrp'-

ilffi.u 
GAPC' CAPC qrcrosoft KJrerrr HenpepblBHoro rtrupoKorroJrocHoro cra'a ropx.reff npo-

Parlqrr l0' Aemouamu3uposoHuatil enercmponpueod crnaHor xonoduoil npoKamKu: Tuuu npo-KarHbD( crturoB' TexnoloruqecKl'Ie rtpoueccbl [p]r [por,r3BoAcrBe xoJroAHono [poKara. Tex'o-rolllqecKl'Ie pexl{MBI Ha He4pepEIBHED( Jlr4croBbDr craHax xolo,qroft uporarr,r. Tpe6onanur rgreKTpo[pI'IBOA€lM BturKoB HerlpephrBHhD( JTHCTOBED( CTEtrroB. Iocrpoen"" a"rro"ofi .racrur gJreK-
rponpr{Bo,qon n CApC.
P*a* ll' Aemonamusupoeouuatil anexmponpueod ecnoMoeomenbHb,x MexoHusMoe npo,amHdxcmaHoe: Koncrpyxqras MexaH[3Moa. Texxonor]4qecxre pexr4Mbr. Tpe6oaarrn K gnexTponpxBoAaM.
Haxrnnuue ycrpoficrea xaerefi. Hoxxt'tt-1ut A/rn pe3Kn Meran.na. ponoranrr. Haanoro.{Fro-pa3Moror{Hbre
MexaHu3Mbt' oco6eunocru nocrpoeHltf, chcreM aBToMarH3r4poBaHHoro gne*Tponph'o.qa yKa3aHHbrx
MEXAHN3MOB.

Jlumep amyp a d na no d e omo ercu
1' Eelor, M'fI. Asro'rat'nsraponannrni gJreKTporrplrBoA Tr,rtroBBD( [por,r3BoAcrBerrHhD( Me-

XUIHI,I3MOB I.I TEXIIOJIOTIqCCKI.D( KOMIIJI
yre6.sare4enwfr. / Benos M.fI., Honarcor
ZsAareJncrr,rfi qenrp <AraAenaus >>, 2007 .
- 3axrraBlre c eKparra - ISBN 979_5_7695_4

2. Llloxr,rn, B.B. AsroMarr,r3r.rpoBauur.ni gJreKTponpr,rBoA Mexagr,r3MoB MefturJryprlrqecKoro
rlpolr3BoAct"-t_t?ryyponurni pecypc] : yre6noe noco6rae / B.B.IIIoxnr, A.C. Capna-
poB' - ofBoy BIIo <Manrnroropcruui rocyAapcrBennrdi rexHrqecKr.rft ynrnepcr.rrer
r.nvr. f.?I. Ho9_oaal>, - Onerrpor.reKcroBhre t*. 12,42 M6). - Marnlrroropcr : @fEOy
BIIO (MfTyD, 2013. - I snerrpoH, orrr..qncx (CD_R). _ 3arn. c rr4ryJr. srpana. _ J\b
roc.pervcrp uryn 0321302198

3' Erruroa, B.rI. SnercrpoqplrBoA lr aBToMar'3ar[,u MeraJrJrypr]rqecKoro npor,r3BoAcrBa
[Tercr] /B.Il.Brrqxoa. - M.: Bucmas rmcon4 1977.

4. Maprorun, III.M. Snertpoo6opyAoBanr{e KoHBeprepHbD( rlexoB [Tercr] / IX.M. Mapro-
JrlrH - M.: Meraiuryprun,1977.

5. Kounnerc*rrre Tlrplrcrop'bre gneKTpoupr,rBoA'r: cnpanovum.
B.M.flepenbMyrepa. - M. : OneproaroMr{3Aar, I 9 g g.

floa peA.

2. 7. Aemouamu3uponauuatil enercmponpueod
PasAer 1. o6uae rrplalrqrmEl c]rrrre3a crrcreM c [ocneAoBarenrnofi ropperqaefi [p]r rro4rtrr-
HeHHOM peryJrr4poBaHlrE rrapaMeTpoB.
PasAer 2. flonsr,'e MoAyJrbHoro ]r crlMMerprrrr'oro o[T]rMyMa.
PasAer 3- crpyrryp'rur cxeMa clrcreM'r Tn-A (a nv4e repeAarorr'rx Synrquft).PasAer 4' onpe4erleulre uepeAarorlu* Qyootlnfi perynrropoB ToKa H cKopocrr,r B AByxKoH-rypuoft clrcreMe.



l;t# 
5' MexanzqecKrre xapaKrepl{crr'IKr'r ABr.rrarerrr rrocrorHrroro roKa r.r acnHxpoHHoro ABr{-

Jlumepamypa dan nodzomoercu

rrr{Hbr [3nerrpoHnrui pecypc]: yve6nuK Aru By_
eJrlcrBo <<Jlaur>>, 2006. _ 2j2 c.: an. pexzu ao_?pl1_cid=25&pll_id:591. 3arraslre c oKpana. _

,r{BoAa (vacrr l) [Texcr]: yre6nrEr< 4nr nyson /
\4fTy, - q.l. 2004. _ t9gc.: zn.
rr{Bo.qa (.racrr 2) [Terccr]: yre6unr 4ru ayeon /

r.rJr. 
{arnr.rroropcr: MfTy, _ rI.2. 200t6. _ iSO..,

4' celuaanon II.A. c6opnr'* 3aAarr Ir KoHTpoJrEHhD( Bo[pocoB 14 orBeroB no <<ocnonaueneKrponpr'IBoAo) [Tercr]: yre6nr,m AJUr By3oB tU.e,. Cernmanos, O.n.Ieryxona. l-e nsA. _MarnuroropcK: Mf Ty, iOOl . _ 252 c.: rrrr.

f j:ffjf:* *:^Yj3y"ec*r'e 
xapaKrepr.rcrrrKr.r erreKrporpr.rBo.uoB [3nerrponnrni

fj*:f ,#:.T:*-l:T:yrn're<ocro"",,o"*lf ;,*;;;;-i;i:;:;#;"#;;";tHfrIrD@v-E, \-r,rl. l lg-

ffiff? tl 
t::y""*,,f;y; *:lTTTo:^l:H iro*-"u M:: orvnnrq <<?ru(popupe_rurcrp)), Per. cBlrA. Ilblg527 or 10.02.2010 Ilb 0321000164. pexurr,r .Uo.rynu,

resursy.html

2. 8. AemouoMHue npe o6pasonameru
Par4e'rr 1' flpznecr' cpaB'I{Tenbrrylo xaparcrepvcrr,rKy HHBepropoB ToKa 14 Hatrp',Kenur. Tpe-6oeann K aBToHoMHbrM nHBepropttM.
PasAer 2' Ha [pI'IMepe oaHoQagnoro [apaJrneJrbHoro r4uBepropa ro1a noKa3a* oco6en'ocrrlr,rHBepropa.

[eAoBaTeJrBHOrO HHBepTOpa TOKa.
I r,r rD( pa6ora.
)JIHOCTBTO yrrpaBJlteMbD( BeHTpIJrffx.

l' flerymron M.Io. Antonounbre l4nBeproprr. Yue6no-MeroAr{qecKoe noco6ze. Mar-
Hr4roropcK: MfTy, 2007.

2' Bapnarvron B.P. Conperr,rennrre lrcrortrrr,rrrr nlrranar. Cnpano.nrrK.,,,{MK
flpecc"2009. .lan l c

3 . Boponuu, II.A. CunoBhle rloJlyrrpoBoAHr4KoBhre KJrrorM: a.r.ftrr"4-i$*.p rrcru-
Kr'I' rplrMeHerrre. - M.: I4s4arenrcrufi roM AorsKa-XXI, 2001.- 3g4 c.
Xypnan
www.libma.ru/tehnicheskie nauki/russkie3elektrotehni ki/ pl 4.php 

Snexrpravectro4.

5 . {Vn"- flparcrvuecxar c}rJroBnf, oJreKTpoHrrKa
irbis.rulcontent/j ournal 1 .php

http://www.mmp-

,t >, < CuzuanbHwe npoqeccopbt ))

rBrurarl c r{cnOJrE3OBaHr,reM Cr.rCTeM Ha Epr,rcftuUre
)eruarcqilr cuoco6nocrr. pa6ora rafirraepa.



Pas4e'n 4' cucteua .TJIaAKI'I. Pena'Irr,*r Bl{yrpr.rcxeMHoft orna,rycn; crrcreM'Bre rpe6onarz.r; Korr-Qarypupyro_rune pen{crpbr; ron0uryp}rpoBaHrre c'creMbr.

l#ff:5' 
czcreua raKrI'IpoBa*wfi.I'Ictos'urc{ ra*rr.rpoBrurur; uo6arb'bre cr4rHilrbr raKrr{po-

Jlumepamypa dna nodeomoercu
l. Eapper C.@, flar A.Ix. Bcrpaunaenan

Mr,rxpoKonrpoJrJrepar cervrefi crsa 6 gHC I 2
urrE pecypc]. _ M.: lrc.4arejrbcrBo <r{K

jffi4-2

a 8051 uparTrrecxuri no,eroA [Onerrponnrui
Ipecc> 2010. - 229 c. _ pexrry Aocryrra:
ISBN: -94074-394-3

TU,IKPOKOHTPOJIJIEP'I PIC 24: APXI,ITEKTYPA 14 IIPOTPAMM}IPOBAIIIE. [3rrEr-rponnrux pecypc] / zsAareJmcrno <Jlanr> 3nexrponno-6u6n"ot"""* cr4creMa. - pe-
)Kr4M Aocryrra: _ http://e.lanbook.com/. _ 3arn. c erqpaHa.

4' M*au lo.c. flporparrar'r"po"*". Ir orJraAKa c/c++ qpr{JroxeHr.r ir wsM}rKpoKoHrpoJr_JIepoB [3nerrporufiffi pecypc] / rsAaremcrno <Jlaru> orerrponno-6n6r]rorerrga, cr4-creMa. - Pexnu Aocryra: - http://e.lanbook.com/. - 3arn. . r*p*u.
5' M*lu lo'c' flporparurra"po"a"tne pr orJraAKa c/c++ upnnoxenufi AJrr Mr{KpoKo'rpoJr-nepoB [Snempounrni pecypc] / rae4arenrcrso (JraHr> oner'rpo""o-6"6o"oreqHr* cu-creMa. - Pexr,'ra Aocryrra: - http://e.lanbook.com/. - 3arn. . rrqp*u.



3. Illrca.rra orlennBarrrlfl

1. Ornerrr Ha trocraBJr."rrm
TeJrBHo n re rpe6yer AorroJrnlrreJrbubD( lroscueulrfi-
2. {eruoncrpr'rpyrorcr rrry6orure 3'arrrir Ar,rcqmmrH'r crreqn,aJrbHocr'.
3 . latorcn o6ouronanHlre BbrBorbr.
4' Orner ctMocrotrelrnbfr, [p]I orBere I{crroJrb3yrorcr 3Harrr{fi, npuo6pere'HhrepaHee.

HaBhrKr4 r,rccJre,qoBareJrbcKofi 4errcnruocrn.
1. Orserbr Ha rrocraBJr."*"U
[ocJIe.{OBaTeJIbHo.

2' .{erraoncrpr{pyerc.fi yMe'r're a'aJrr,r3]rpoBarb Marepr4ilJr, oAHaKo, He Bce BhrBoAbr
Io:tr apryrvrenTr.rposaHHbrfi lr AoKa3areJrbnrrfr xaparcrep.
3' B ocnouroM rrpaBr4Jrbrro AaHhr Bce olpeAen elus. uflonrrr,rs.
4' {orryqenrr ne6onru}Ie Herowrocr}I rrp,n Br-rRoAaJK ]r ]rcloJrb3oBarrprr4 TepMr,rHoB.
5. CtbonrvrmoRArrRT rrq'L*rr rt^^'aE^h^h^*- ^-.^s ----HaBErKrr r{ccJleAoBatenrcrofi AerreJrbHocrri.

BETE.

2' .{err'roucrp'pytorct lloBepxHocrrrbre 3'arrrrf, Alrcq*m{Hbr cleqrraJrbHocrr{.
3. I4Merorcs 3arpyArreHr{.f, c Br,rRoAaMra.
4. Oupe4en emvfl a[oHr{Trrr Aarrnr HeqerKo.

1' Matepzan }I3Jlaraerct HelocJreAoBareJrBHo lr He rrpeActffi
no Al,rcrtr{urr{He.
2.,{onylqenrr rpy6ue orror6xa B orrpe,qeneu}rfi rr repMr.rnrx.
3. orcyrcrsylor HaBBKr,r n'ccreAosarenrcxoft Aef,TeJrb'ocrrr.
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4. Ifpnuep sK3aMerraqrronuoro 6u.nera (recronoro s4qanun)

Muruncrepcrao o6pasoBa'[, r,r HayKr.r poccnficrofi <De'epaquu(De4epamnoe rocyrapcrBeH'oe 6roaxernoe o6pasorareJrb'oe yqper(Ae'r,re

<<Ma*rzroropcrrfi .".ro"0.r"?,iiT,iT.LlXT.Xl#fLrBepcr.rrer r.'r,r. r.r,r. Hocosa)

vTBEP{lAro:
flpe4ce4arenr npzeiranofi KoMr4 ccr{}r,

peKrop OfEOy BO (MfTy urra. f.I4. Hocosa)

20 r.
Konoxonrrles B.M.

( ) )

sK3AMEHArIr4 OHHbrfr Er4rET Ns Ii' onpegelenne yponneft rcone6anzft HanprxeHuir upu pa6ore rpoKarrrlD( craHoB (5 6arron).2' oco6erurocll [pI{MeHeHI'f, coBpeMeHHEx KoM[escaropoB nura Ctatrou B ce,,D( c rrrouprofruernmeftrofi u p$KorepeMemrofi narpyrxofi. (5 6amoa).
3. Pac'rer Bhrcrrrrirx rapMo'lrK ToKa, re'epnpyeMbD( TrI (5 6annon).

TIPOTPAMMA
BCTyrIr,rTeJIbHOro ucrl6rTarrE lro c[erlAr.rcq[flJllrHe

HarrpaBneHl'Ie fio.uorosKl,I: 1 3.06.0 I - 3nerrpo - r,r rerrJrorexrrr,rKa
HanpaBneHHocrE rlporpaMMbl: 3rerrporexHr{qecKrle KoMrureKcrr I{ cr{creMhr

Cocra"srreJm: sane4yroquri ra0eIpofi gJreKrp
p rexH. H&IK, upoSeccop Kopru
BaHHOTO SJIeKTpOIIpIIBO.4a r,I Mex
9nerclpoHr{Kr,r Lr Mr,r{posJreKTpoH
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