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flporpavrraa coAepxInT [pperreHb rena (nonpocon) no Al{cq}mn}rHarvr 6a3oeoft u Bapuarnnuoil qa-

crrn yre6uoro rrJraua rro.4roroBKr,r MarLIorpaHToB tro HanpaBneHIaro 13.04.02 <SnerrpooHeprer]IKa

r4 sneKrporexHr,rKa) npq(brrnr: <Slempoura6xesue>, <MeneAxuenT B SneKTpoSHeprerI'IKe),

<3nenpouprrBoA !r aBTqMarr.rKa)), a raKx(e rlo HarIpaBJIeHlrIo 11.04.04 <Snexrponuna vr HaHo-

gneKTpoHrrra> npotpulr <flpoubnllJrennalr gJIeKTpoHkIKa I,I aBToMaruKa gJleKTporexHl'IqecKr4x

KOMIIJIEKCOB)).

Cocraaurenlr: 3aBe.n:yrorqrafi ra(feapofi:lnertpocna6xenprs [poMbIIlneHHbD( rlpe,{flp?Itr]rfi, l-p
rexrr. nayr, npoSeccop ro creIII{zInbHocrLI 05. 09. 03 SJIEKTPOTEXHI4qE-
CKI4E I{OMilnEKCbM CI/CTEMbI Kopuunon f .fI., 3aBe,q}'Iourafi xa(pe4pofi

aBToMar{3}rpoBaHnoro gJreKTporrpr,rBoAa I,I Mexarponr,Iru Hnr<onaen A.A., npo-

(f ec cop rga([e4pn oJreKrpoHHK]r ]r Mr.rKpooJleKrpoHl{rz llerytrr os M.IO.

flporpauua paccMorpeup r,r peKoMeHAoBaHa K r,I3,qaHI{Io uemoduqecrcoil rcouuccueil uHcmumyma

gHepzetmuKu u aqmo.MamlBupogaHHbtx cucmeT't
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1. r{u:cUnnJIIIHbI,l}KflIqrIeHHbIe B IIpOrpaMIvry BCTnIITeJIbHbIx HCIIbITaHHfi n aCnnpaHTypy

1. 1. SnerrpoMarHrrTHa{ coBMecTr{Moc'rb B 3JIeKTpOSHepIeTI4Ke

1 .2. CneqraJlbnbre Bortppcbl gneKTpocna6xeul4t. Qacrs 2

1 . 3. VloaerupoBar{Ire gJlpKTporexHrtlecKl{x KoMrIJIeKcoB

1.4. I'erynupyeuuif sngKrponprBoA nocrosnnoro roKa

1 .5. Perynupyelrlrtii 3neKrponprIBoA nepeMeHuoro roKa

1.6. l\sroN{arrr3trpoBaHgrrft snexrpolprrBoA B coBpeMenHbx rexnoJlorHflx (n llera-nnypruu)

1 . 7. l\nrorvrarr,r3r,rp0BaHryuft enerrpollpllBoA
1 . 8. /\stoHoMHble rupeobpasoBareJll'I

1.9. <<Cnequanr.r3r,rlloBaXilGre Mr{KpoKoHTpoJrJIepbD, <<Cprrua.nrnble rlpoqeccopbl)

2. Co,qepxaHue yu e6n4rx AlrcqrlrrJrrrH
2. 1 . SnercmpouozH umH qn c o*n4e cmunlo cmb 6 eJt eKmpoeHepzemuKe

PasAer l.Ocuoeubte noKa3ameru Kavecmna gileKmposHepeuu u aH(uumuqecKue aemodut ux

pacuer/tat [pruLrrrb,r r,r qrrr.rrrnr,re ue6zuranca arrIasHoft u peaKT]IBHoft rrlounocrefi e 3JIeKTpogHep-

rerr,rqecKrix clrcret\dax. BrrasH[e orKJroHeHI,Ift .racrorrr Ha cuHxpoHHhre I{ ac}rHXpoHHbIe ABI4ra-

TeJrll) 3JreKTpoIIptrBoA rrocTosHHoro ToKa, SJIeKTpI{qecKoe ocBeIIIeH}Ie, 9JIeKTpOTeXHOIOTHqe-

cKue ycraHoBKr{. lSsanryrocnrcb orKJroHenfift qacrorbr r{ orKJlonenuft Ht[IptxceHus. fIaAeH[e II

nore pt Harlpfl xeHlu. IlptlulIubl orKro,Heuufi uanprxeHut
pa:ael 2.Cnoco6u, mExHuqecKue petaeHun u cpedcmea dna o6ecneqeHufl gJleKmpoJnazuumuoil

co76ecmu6ocmu s cuQmeMax ereKmpocHaficrceuua: cxeMHble lI TexHrrqecKr{e cpeAcrBa AJI{

cHr.111ceHu.f, HgclrHlaasAenbnocrr.r. YsronorocHrre, rullpoKolroJlocHble $unrrprr lr ux pacqer.

PasAer 3. 3rccnep,u*teHmanbHue uccnedoeauufl greKmpoJvtcteHumHux noMex g cucmemax sneK-

mpocua6crceHun c uenqueiluoil uaepyzrcoil: rlugst gneKTponp[eMHI'IKoB c pe3Kolreperrleunoft u

y4apuoft Harp]3Kcrfi. (Dnurep-eQSerr'. Oupe4enenue yponuefi role6aunfi HanpflxeHl{s npu pa-

6ore nporarnbx craHop.

Jlumepamypa dnn nodzomoercu

. 1. Kopnu.non, F.II. Anzurus rroKa3areneft xaqecrna gneKTposueprl'Iu B cl4creMax SJIeK-

rpocua6xenrrr Kplrrrub[x MerirnnypruqecKrx rpeAnpl{xrzfi [SnertponHrnl pecypc]: yre6. no-

io6u;e/ f.fl. KoprrlrrroB, A.A. Hurolaen, A.B. Mzura$een. - MarnuroropcK: @fBOy BIIO
(MfTy), 2012.- 151 c.: nn. - 1 enerrpoH. orr. aucx (CD-ROM). - 3amaere c erI'IKerKIa

2. Xelg3rg, IO.C. llorepn enoKrpooHeprnu. Pearrr,rnnas MoIIIHocrb. Kaqecrno 3neKrpo-

ogeprrrr.r [3nerrpc,nur4i pecypc]. - pyronoAcrBo .4nt rIpaKrI'IqecK]IX pactleroB / IO.C. Xeresro.

- M,' OHAC, 2,012r. - 456c.: lrc. -.Pexuu Aocryrra: http://e.lanbook.com/view/book/1897/ -

3ar.naere c oKpaHaL. - I$BN 978-5-93196-958-9.

2.2. CnequaabHde nonppcu sneKmpocua6crceuun. Vacma 2

Pas,[tefl l. Ocofieuruocrllu KoMneHcat4uu peaKmueuoil aou4uocmu I cetnflx c gneKmpomexHoJtozu-

qecKulvtu ycmaHo9Katum.' cI,IJIOBbre CXeMhI CTaTI,IqeoKLIX TI{plICTOpHbD( KOMIIeHCaTOpOB AJI' AyrO-

Bbrx crrrJreuJraBlrJrr,Hbx neuefi; ocHoBrrble [pHHII]InbI nocrpoeHllt cl{creM yrIpaBneHI'Is CTK anfl

ACII; r{ccJreAoBaHr4e q4crornbD( xapaKrepldcrllK QunltporoMrleucl,Ipyloqefi qenu CTK n uu-

raronlefi cerra; oco6eHupcrr4 qpHMeHeHurI coBpeMeHI{bD( KoMrleHcaropoB TrI[a CTATKOM B cerff c
uoulnofi nerumeimofi a pesronepeuenHofi narpysroft .

Pas.qer 2. Ocofleuuoct4u mexHotto?uu zu6rcux nuuuil ereKmponepedaq ua nepeueHHow moKe

(FACTS): crar[qe,cKue xapaKTeprrcrr]:Kr{ ocHoBHbrx rrIrIoB KoMneHcaropoB peaKTrlsHofi MorIIHo-

crlr; ycrpoftcrno H rrpra6rrlm pa6orrr orarurlecKoro KoMneHcaropa peaKTI{BHoft uolquocrr'I na

6a3e KoHAeHcaropoB, ygpaBnfieMbrx rr{pr{cropaMl{; Ha3HaqeHLIe, ycrpoficrBo LI IpLIHIII'In pa6otu

aKTr4BHbD( (pnnrrpon np 6are rroJruoclrbro ylrpaBnreMrx npeo6pasoearereft Harlpflx(eH[fi.

Pas.D(er 3. Cnequa,tbHu? mund cmamwtecKtfr KoJvtneHcamopos peaKmueuoit uott4Hocmu dna nuuuil

enercinponepedav.'tpe6qBannfl, rrpeAbrrBJrreMble K clicreMaM aBToMarlltlecKoro ylpaBneHrr cra-

rr{qecKr.rx rr,rpr4cropHbry KoMrreHcaropoB rns. n4ur4iLsneKTporlepeAaq; pa6ora CTK ans JI}IHrIft

gne(TporrepeAaq nipu 6olrmux r4 MaJrbx Bo3MyIrIeHI4f,x B SueproclacreMe; oIIeHKa AHHiIMI{qe-



CKI4X NOKA3ATENEfi IOI'ICTQM ABTOMATUqECKOIO YIIPABNEHfi' KOMIIEHCATOPOB TI'IIIA CTK I4 CTAT-

KOM.
Jlumep amyp a dna no o 2 qmo 6Ku

1. Kopnunon, f 1lI. Ana.nus noKa3areneft ra.recrsa gneKTpogHeprllll B cl'IcreMax 9JIeK-

rpocua6xerr" *p;^rbry MeraJrJryprrrrecKux IlpeArlpllrrufi [Snerrpounrfr pecypc]: yre6. uo-

c-o6uel f.II. Kopru{rroB, A.A. Hurolaen, A.B. Ma.na$een. - MaruraroropcK: OfBOy BIIO
(Mf1y), 2012.- 151 q.: rJr. - 1 enexrpoH. orrr. ar.rcr (CD-ROM).- 3amanrae c erlIKerKLI

2. Xeresro, IO.C. florepu gneKTpogHeprr,ru. Peaxunnas MolrlHocrb. Ka'rectso gneKrpo-

oHepplrlr f3nerrpo.unrfr pecypc]. - pyronoAcrBo Aff IrpaKrl,IqecKlax pacqeroB i IO.C. Xenesro.

- M., 3HAC. - 456c.: r{c. - PeNrrra Aocryra: http://e.lanbook.com/view/booUlS9ll - 3arnanue

c srpaHa. - ISBN tt78-5-93196-958-9
3. Arsroe, A.(D, 3nerrpoMarHprTHrrfl coBMecTllMocTb I{ MoJIHLIe3aIq}ITa B gneKTpo3Hep-

Ferwce [Tercr]: yle6uur Anfl By3oB / A.@. ,{uron, ?I.fI. Kyxerun' B.K. Marczuon I4 Ap.; noA

p"g. ,"rr.-nopp. PAI{, ,4oKT. TexH. HayK, npoo. A.@. .{rrrcoBa - 2-e :giZL., nepepa6. II Aon. - M.:

I4sAarenrcru.rfi 4otrt MgI4, 20ll-
4. Xexeneuro, I4.B. Bsrcrur,re rapMonr,rKr4 B cl,IcreMax sneKTpocHabxenras [Tercr]: -

yue6nur AJII By3olt lU.B.Xexenenro. - M.: SneproatoMll3Aar' 2004. - 180 c.

5. Kapan4a.ea, A.C., Ilpurraenenne peryJx{pyeMbx KoMrleHcl,Ipyroryrx ycrpofcrn B cl{cre-

Mrx oneKTpocua6Nenns Meraffryprrue)cKoro rpeAnprtrl4s [Tercr]: MonorpaSvsl A.C. Kapffi.qa-

en, f.fl. Kop""rro,r, A.$. HIa onaen, A.H. Illeueron, T.P. XparvlIrI'IH. - Manruroropcr: fOY
BIIOr MfTy, 201C). 200 c.

2. 3. )VIodenupo*aHue erEKmpomexHoruecKux KoMnJteKcoB

pasAer l. Ocuoeat uodepupoeanltn B lwnmeJwamuttecru& rarcemm Mahworks Matlab c npluto)rceHuenl

simu,l,inkuNatiornl Instrltmenst Multisirt:pa6ora c ocHoBHbIMu 6noraupr ereKTpl,IqecKrx eJIeMeH-

rOn;,o(f oprraJleHlie pe3yJI,bTaToB MaTeMaTLtqeCKorO MOAeJMpoBtIHI{t.

pasaer i. Mo*rr,omulecKoe uodenupoeaHue ereKmpuqecKozo KoHmypa dyzoeoil cmailenna-

eunuftort nettu:crroco6b[ MareMarprqecKoro MoAenrIpoBaHLIt oneKTp[qecxoro KoHTypa ACII.
Vnp<xqennzur MareMarrprrecKar MoAenb ICII c [peAcraBneHrleM 3reKTp[qecrofi 4yru B BI4Ae

rrepeMeHHoro a1TnBgorr.'o corporr,rBJrenl{t. O4no(fasnme n rpex(pa:Hbre MareMaruqecKue MoAe-

mr;IC;1 c rpeAcr€rBner{EeM Ayrur B Br,Ae nporl,Ino-3.{C. O4no(fasHue u rpexQasHble MareMa-

Tr.rqecK[e roaao" ACII c r4crroJrb3oBarrr{eM ypaBHeHI{r MrHoBeHHoi nponoAraMocrll4yrn Kac-

cH. CpanneH[e gJreKTprfqecKux xapaK'repucrnr,{CfI, [onyqeHHbrx Ha flepequcJleHHbrx MareMa-

TrdqecKr,rx rraoAeneii. Oqeura rapMoHr,IqecKofo cocraBa roKoB ACn. Oqenxa l,l.lrvtflHv]s' '{CII 
ua

II[TaJonIyIoceTbNIeToAaMuMaTeMaTuFIecKo|oMo.4en}IpoBaHvfi'.
Par.ue.n 3. MameuamuVe cKo e uod enupoeaHue cucmen4d ( mupucmopuutil npe o 6pazoB amelb -
deuzamenu nocmo.flHHoeo moKa HesarucuMoeo eosfycrcdeHutt'. MoneruIpoBulHue 6-tuu lZ-ru
rryJrE,cHbrx cxeM Br,rrpsp{reHr,rs c peryIUITopoM roKa, pa6orarorunx Ha nporuno-3flC. Onpeae-

JreHxre ocHoBnbrx:,Hep1err4qecKr4x r.r sreKTpkIrlecKplx rloKa3arenefi Tl4pl{cToplloro npeo6pa3oBa-

TeJrr: yrna KoMMyrarInF, yilra y[paBneur.u, cpeAHLIX sna.reullft BbIrIptMJIeHHoro roKa uHanps'-

xeHrat. Pacqer Bblcilrra>( rapMoHI4K To.Ka, feuepupyerrarx TII.
Pa3.qer 4. MameuamuVecKoe uodenupoeaHue cmomuqecKozo mupucmopHoao Ko.tt4lteHcamopa

dnn uenuueilnoil u pesK.pnepeMenuoil uazpysKu: MareMarllqecKafl MoAenb QanrrporoMrleHcupy-
rc1qrx Uenefi. Ilo1yrer{ue pe3ynbrupyrorqefi qacroruoft xapaKTep[cr]IKLI uu:rarorqefi cervlu

(punrtrpon Bbrcrurx rapMoHrrK. MarevrailaqecKafl MoAenb rupllcropHo-peaKropHofi rpynnrt
(TPf). Pezurngarlnr cuQreurr aBToMarr,rqecKofo yupaBneulls TPf. I,IccneAosaHlle KoMrIeHcaIIpII4

pearrllBuofi uotrlrtocr4 c yr{eroM pexllMoB pa6oru [ClI n Tn-A'
Pas.qer 5, Cocmaeneu4e uodenu cuHxpouHozo zeHepamopa QQu deuzamenfl (Cf) no ypa6He-

uumt llaprca-fopeea: r4arpr.rqnafl MoAeJrb clIHXpoHHoro ABl{rarer.f,. MoAem CA, rocrpoeHHafl c

rroMorrlbro 6loron 6u6jruoreru SimPowerSystems;3aAarru tlccJleAoBaHus'C)\B rlepexoAHbD(

pexrrMax; cr4HTe aBToMarr4qecKoro peryJrf,Topa Bo36yx,4eHl4t Bo36yx,qeuut:AJIfl o6ocuoqeHrfl

ycrofi.lanocrn Clirplr Ar{HutMlrrrecK}rK Bo3MyIrIeHI,Iax - ua6poce crarrqecxofi narpysKlE, rlpoBa-



Jrax nrlrraroqero Harrrp.rrxeHlrr. llccneAosaHne Cf B [epexoAHbD( pexl,IMax [p?I yAaJIeHHbrx Ko-

porKl,{x 3aMbIKaHI4rtX.

JI umep amyp a dnn no d z omonKu

1. Kopnnnon, f.[I. Mo4elupoBaHue gneKTporexHI,IqecKI,IX KoMrIJIeKcoB npoMbIIlJIeHHbtx

rrpeArpr4flrrrfi fTercr]: yre6. noco6ue / f.II. Kopur,rnon, A.A. Hurolaen, T.P. Xpavuruu. -
Marur,rroropcK: I,Is.u-Bo MarHuroropcK. roc. rexn. yn-ra Iarr,r. f.I4. Hocosao 2014. -239 c. -
ISBIr 97 8-s -9967-0545-0.

2. llopunre,a, C.B. Kovrurrorepnoe MoAeJrr,rpoBaHI,Ie QusnuecrlEx rlpox;eccoB B rlaKere

Matlirb fSnerrponnnfi pecypc]: yre6. noco6xe / C.B. llopmuen. - CII6.: JlarIr, 201I. -727 c. -
PeN.nu Aocrylla: lrttp:/1e.lanbook.cona/books/650. - ISBN 978-5-81|4-1063-',t.

2.4. Pezynupyeuwii eneKmponpueod nocmotHHozo moKa
PasAer l. @ynrcqu'oHcLilbHbte cxen4bt e.neKmponpueodoe no cucmeMe mupucmopuutit npeo6pazo-

1emenb - deuzametb nocmonHHozo moKa c He3aaucuJvtotu eos6ycrcdeHuew (cucmeua Tn-[): Cu-
JroBrre cxeMbr cprcreMhr TII-4, HeperlepcnBHbre, peBepcrlBHrre, rpanc$opMiaropHble, pearTop-

Hbre BaplrauTbr; onpeAoJreHr,re napaMerpon cnronoft cxeMbl cI4creMbl TfI-[, xax o6lerra pery-

nupoBaHr,rs; crpyK'rypHair cxeMa cunosofi qacrl4 cI,IcreMbI TII-A c oAHo3oHHbIM I,I AByx3oHHbIM

peryJIIapoBaHIleM c;Kopocrl4.

PasAer 2. Cucmennt ynpgeneHua c nodquueHHbtM peeynuposauuen xoopduHom s.neKmponpueoda Tl7-

l; flprnqnnbr nocrpoeHhn 3aMKHyrbtx cl/creM perynupoBaHLln c noAqilHeHHblM pierynilpoBaHheM; no-

Hnrl4o onrrMa.nbHoro nepexoAHoro npoqecca; HacrpofiKa KoHrypoB perynr4poBaHurn Ha mo4yauxutfi on-

rhMytvl. nepeAaroqHan QyHxr-p,tn perynnropa; ceoficraa oAHoKparHo-14Hrerphpyroqefi chcreMbt perynta-

poBaHrF c nponopLll4oHa/rbHbrM pery'nFropoM cKopocrr4 (Il-perynnrop); ceoilcrea AByxKparHo-

t4Hrerptapy]oqefi cur:rennbt perynhpoBaHyrR c nponopquoHanbHo-14HrerpanbHbtM perynnropoM cKopocrl4

(Flh-perynnrop).

Jlumep amyp a d na no d zomoercu

AH;nrun, A. C. CucreMbr yrpaBJreHr,rr sneKrponprirBoAoB [Tercr]: yre6nzr AJIx By3oB. - M.:
I,IsAarenrcxIaft Aotrt MOI4, 2015. - 373. c.: rIJI .ISBN 978-5-383-00918-5
1. Orqenxoa, ,A. IO. Cucrerrarr aB'roMarrrqecKofo ynpaBneHrlt: Teoprrt, rpI,IMeHeHr.Ie, MoAe-

Jrr,rpoBaHrre e MATLAB l3nercrpounuft pecypc]: Vqe6Hoe noco6rae.- 2-e uzg., ?Icrp. rI Aon.-
CII6,: Irlr4arelrcrso (JIaHb>>,2013.- 208 c.: un.-(Yve6nvnpr rlre. By3oB. CureqrnanrHall nLITepa-

rypa).- PexIau Aocryfia: http://e.lanLbook.com/books/element.php?pl1:id:5i849.- 3arnasue c

eKparra.- ISBN 978-5-8 1 l4-l4l 1 -0

2. (DounH, H. B. Cr,rcrenarr y[paBJreHr.rr 3neKTporrpr{BoAoB [Tercr]: yre6uoe noco6ue / H.

B. Oouun ; MfTl/. - MarnuroropcK, 2012. - 293c. : un., rpa$., cxeMbl, ret6n. - ISBN 978-5-
9967 -0297-8.
3. @ouuH, H, B.CucreMbr yrrpaBJreur4.rr oneKTponprrBoAaMlr. Kypcono,e npoeKTI,IpoBaHLIe

f3lel<rponHrrfi pe,oypc]: yre6noe nooo6r.re / H. B. Oovtuu; MfTy. - MarrnrroropcK: MfTy,
2014. - 1 enexrpon.orrr. aucr (CD-ROM).
4. kIvuwrn, B. lI., llepyxuu, . SrexrpouarHr,rrnrrfi MoMeHr acr4uxpoHEioro ABl,Ifarerq M.
IO. ConpervreHHrur ilBToMarr{Ka B cr,rcreMax y[paBJreH[s rexHolorHqecKI4MI,I [poqeccaMu [3ner-
rpou.urui pecypcl: Vqe6.noco6ue.- M.: I4HOPA-M, 2014.- 400 C. (Bucruee o6parona-
uue.Iiarcalanpnar)l- Pexr.rrrl Aocryra: http://znanium.com/bookread.php?bootr=430323 .- 3arna-
Brre c oKpaHa- ISBl,tr 97E-5-16-005162-
5. (Dorvrlul, H. B. CucreMbr [oAqr,rHeuHoro perynlrpoBanut KoopArlHar B gneKTponprlBoAtx

rrocrorHHofo roKa [Tencr]: yre6noe noco6ze / H. B. (DoIvrnn; MfTy, [ra$.A3uM]. - Marnra-

rorotr)cK, 2010. - I\)9c.: ur., rpa(p., cxeMbl, ra6r.
6. Tepexon, 8,. M. CrEcreurr ylpaBJreHrr.f, g[eKTpoupr{BoAoB [Terct]: V.Ie6EIar AJII cryA.
Bbrcm. yre6.sane4eur.rfi lB. M. Tepexon; O. Z. Ocnnon; ror peA. B. M. Ttlpexona.- M.: Irlsa.

rleHrl? <AraAeruus>, 2005.-305 c.

2 . 5 P e eynupy e uutlt oJt e Krnp o npue o d n e,e e n e H H o ? o m o Ka



Pa3Aer l. Ocuoeuttt€ 3oKoHbt qacmomt4ozo ynp(tsneHun greKmponpusodan4u nepeJweHHo?o moKa:

cTpyrcrypHas cxeMa gJreKTpo[prrBoAa c acI{HXpoHHbIM ABI{raTeneM npl{ npo]BBonbHoft opl{eH-

TAIIUU C}ICTEMbI KOOPAUHAT; CI,ICTEMbI OKAJUIPHO|O YIIPABJIEH}If, 
gNEKTPOIPI4BOAA C ACI'IHXPOH-

H6rM ABufareneM (oBoftcrBa, Aocror{HorBa, HeAocrarK}I, xapaKTepI,IcrtIKrI, crpyKTypHhle cxe-

Mbr); cficreMbr gnercrporppr,rBoAoB nepeMeHnoro roKa c BeKTopHbIM qacrorHo-ToKoBblM yrlpaB-

IeHur3M.
PagA,efl 2. MameuumutlecKoe onucaHue gneKmpowctzHttmHbtx npoqeccos 6 acuHxpoHuou deuza-

tneile: MaTeMaTItqerCKOe OnuCaHkIe SJIeI(TpOnpIaBoAa C aCI,IHXpOHHbIM ABI'IIareJIeM c paSOVruytoft

cr,rcreMoft peryJrr.rpoBarll,nfl B crarluoHapHoM pexLIMe; rIpeAcraBJIeHI,Ie rpex(fasnoft cucreurr ne-

peMeHHofo ToKa [pocTpaHcTBeHHbrMr4 BeKTOpaMH; CI,ICTeMbI KOOpAI,IHaT U UX B3A[MOCBS3b;

cTpyKTypHaiI cxeMa gnpKTpOlpI,IBoAa c aCLIHXpOHHbM ABLIIaTeJIoM npH oplIeHTaIIukI cI'IcTeMbI

KOOp,4lrHaT rro BeKTopy noToKocrlenJreHuf, poTopa; rIeT HaobIIIIeHI'IS MaIHI{THOft CTICTeMbI B Ma-

TeMArUqecKoM olrucaH4kr acwIJXpoHHo,Io ABrIraTeJIt.
PasAen 3. Ilpeo6p,q3o6emerew qacmombt 6 cucmeJnax uacmomHozo pe?yttupoaaHun cKopocmu

?JreKmponpunoda nepeJweHHozo moKa: 6nor-cxeubl rlacroruo-perynnpyeMbrx sJIeKTporIpI'IBoAoB

11epet\deuuoro roKa; TopMo3Hofi pexlr\d ABr4rareJlt nepeMeHHoro roKa rlpu nI,ITaHI,II4 or npeo6pa-

3OBa'reJIr qacTorbl co 3BeHoM rlocTotHHofo ToKa.

2.6 Aamouamu3uposauuutit ireKmponpusod s conpeMeHHu)c mexHoJtozlutx (e uemannypzuu)

Pas.qefl l. Cunoean qact,nb asmoJaamu3uponaHHozo eileKmponpuaoda 6 Memaflilypzuu: trpr4Bo4br

rrocrorHHofo roKar (oco6ennocur ABr.rfareneft u upeo6pasonarenefi); [prIBoAbI nepeMeHHoro

TOKa aor,rHxpoHHbre u cI,rHxpoHHbIe AEr,rfaTeJItI, HX XapaKTepHcTLIKrI, npeo6pasoBaTeJlll qacroTbl

c He1ocpeAcrnennoft cpr3bro r{ co 3BeHoM ttocrotnHofo rora, aBToHoMHbIe I4HBepropLI HaIIpt-

xeHr,lr r,r roKa, per(yfleparr.rnurrft Bbr[prMrrreJlb, Bo3Bpar gnepruu B cerb, rlpeo6pa3oBareJllil Ha

HH3K'Ce r4 Cpe,4Hee HanptxeHl4e.

PasAer 2. Cucmeud peeyrupoqaHttn 6 gneKmponpuqodax Jvtemalnyp?uqecKozo npou36odcmBa:

cr4creMbr peryJrrrpoBaHlrs cKopocTr{ B gneKTporIpI,IBoAax flocTofiHHoro ToKa (oAHosonuue n

AByxr3oHHbre), runonrrs crpyKTypHbre cxeMbr; crrcreMbr perynllpoBaHl,It cKopocrl4 B gJIeKTpo-

npr4BoAax [epeMerrHoro roKa (crarnpnue, BeKTopHrre), runonble crpyKTypEl; ,uarrI]IKpI B sJIeK-

Tporr p]rBoAtx B Me'ru]JlnyprllqecKoft npournuneHuocrl,I.
Pas4er 3. Peanusaqun munoawx cmpyKmyp cucmew pezynupoaaHufl 6 KoMnileKmHux zneKmpo-

npunodax nocmotHHozo moKa: crrcreMbr perywlpoBaHllt ToKa I,I cKopocrlr B KoMITJIOKTHrD(

3JIEKIIPONPI4BOATIX; CTP}'KTYPHTUI CXEMA CAPC IIPU OAHO3OHHOM I4 ABYX3OHHOM PETYJII'IPOBAHHI{

cKop,gsTI,I; peryJrr4poBar[ue roKa (uorora) Bo36yxIeHLIs B KOMUTeKTHbD( eileKrponpl.{BoAax; pe-

ryn[poBaH]re rroJroxeHur MexaHr.r3MoB B KoM[JIeKTHbD( gJIeKTporIpIaBo.4ax; oco6ennocTl,I no-

cTpoeHr,rr peryntTopoB Ans clrcreM pefynl4poBaH[t IroJloxeEvs..

PagAe.n 4. Peaausaqun munoabtx cmpyKmyp cucmeM pezyJtuposaH2,tfl 6 KomnneKmHux greKmpo-

npu*odax nepetuteHHozo, moKa: peanvatarlklf, TurroBbrx crpyKTyp cl{creM peryn}IpoBankrs. B sJIeK-

Tporrpr,rBoAax nepeMeHriloro ToKa; rrocTpoeHr4e cLIcTeM peIyJII,IpOBaHI,Ifl CKOpOCTI,I B sJIeKTpOnpI4-

BoAaK rrepeMeHHolo roKa c [pr,rMeHer{preM MrKponpoqeccopHbrx ycTpoficrB; [ocTpoeHl,Ie pery-

nrrolpoB ToKa, cKopocrl,r, 3AC, y3JroB 3aAaHvfl cKopocrla; IIapaMerpLIpoBaHLIe cncreM peryJII{-

poBarHr.rs cKopocrla.
Paggel 5. Aemoilamryupo*aHuutil enercmponpueod e dotweuuou npouseodcmae: Texnororus

.uoMeHHoro [po]r3BoAgrBa; ocHoBHoe rexHororuqecKoe o6opyAoBaul{e B AoMeHHbrx uexax;
rpe6,rnanzr K gneKTpoIrpHBOAaM OCTTOBHBTX MeXaHI43MOB; aBTOMaTlr3lIpOBaHHrrft enerupollpl4-

BoA oKl,IrroBoro [o,{beMEII,IKa AoMennoft ne'rl4.

PasleJr 6. Aemouamusupoeauuutil sileKmponpueod cmattenna*uJtbHozo npousaodcmea: rexHo-

Jrorra,fl r,r o6opy.uoBaHrlo crrrJrerrJraBr.rJrr,Hofo [pol,I3Bo.4crBa. Oco6eHIIocrI,I KoHBeprepHoro npo-

r.r3Bo,{crBa crilJrlr. 'fexlroloruqecKoe o6opy4oaaHile B KoHBeprepHoM flpoll3Bo,qcrBe. ABToMarI.r-

supoaaHnrni onercpolpr{BoA MexaHr{3Ma floBopora KoHBeprepa. Aetoldarlaguponauuufi gJIeK-

Tpo[pr{BoA Mexau]a3Ma Iro.qbeMa r[ypurr. TexnororuqecKoe o6opy4onanl,Ie MaIIII4H HerlpepblB-



Hofo Jrprrbr 3aroroBoK (MHm). O6qme rpe6onauut K eneKrporptlBoAitM MHJI3. Anronaatusu-

ponar*rrrfi sneKTpc)[pvqoA MexaH[3Ma KarraHI'It Kpl'Icrannl'I3aropa.

Parle.n 7. Aemouumu3uponaHuutu enexmponpueod B npoKamHoM npou3sodcmee: TexHoJIorI4fl 14

o6opy4onau[e npoKarHoro npou3BoAcrBa. Tunrr npoKarHbD( crauoB. Ocnonnrre noHtrlzfi Teo-

plrr4 rrpoKaTKll.

PasAer 8, Aemou,umwJuponaHHutit snercmponpueod pe6epcu6Hbm cmoHor zopaueil npoKamKu;

Texu()JrorzqecKlre [poqecchr. Taxorpawrnra r{ Harpy3orlHat ALIarpa]vIMa. Tpe6onanrlt K gneKTpo-

rrplrBoAy. OuruvanrHaf Ar{arpaMMa oKopocrri }I ToKa. Tprnosrre peIxeHLIt AJrt crlnoBoft 'racrll
gneKtfpolpr{BoAa. Cucrerraa aBToMar}rrtecKoro perynlrpoBaHl,It cKopocru. Oco6eHHocrLI rlocrpo-

eHras CAPC npll urtrALIBtIAyanbHoM oJIeKrpolpLIBoAe BaIIKoB.

PasAe.n 9. Aemou,amu3uponaHHatil enercmponpueod HenpepbtnHbtx nuctno*wx cmaHos zopaueil

npoKrxtTzKUi Tuntr [poKarHbx craHoB. TexsonorrtlecKoe o6opyAonanne. TexuonoruqecKl4e pe-

)Kr{Mr,r. Tpe6onanus K gneKTporrprrBoAaM. Trauoerre perrreHl4.s An.r cunoBofi .ractll gneKTporlp[-

BoAo.B ra CAPC. C,A.PC qucronofi KJre:rl,r HerrpepbrBHoro nzpoKorloJrocHoro craua ropxueft npo-

KATKI,I.

PasAer 10. Aemottamu3uponauuait eileKmponpueod cmauoe xonoduoil nporcamrcz: Tnurt npo-

KarHt;D( craHoB. llexuolorutrecKlre npoqeccbr npn rrpoll3BoAcrBe xoJloAHoro [poKara. Texuo-

Jrorr{rlrecKr4e pexur{br Ha HelpepbrBHbrx Jrr{croBbD( craHix xonoAHofi npoKarKl{. Tpe60nauur r
gneK'rpolpuBoAaM BanKoB HenpepLrBHhrx Jll,rcroBbrx craHoB. flocrpoeulle cI,IJIoBoft qacrH sJIeK-

rporr praBoAon ra Clt PC.
PasAer ll. Aemotwamwuposauuattt .rneKmponpueod ecno*toaamerbHux MexaHu3uos npoKam-

Hbtx cn46Hoa: Kou<;rpyrqlrr Mexanu3\doB. TexnonoruqecKue pexI,IMbI. Tpe6onaurs K 3neKTpo-

rrpnBoAar\d. Haxurvrrrre ycrpoficrea rnerefi. Hoxsraqrr Ans pe3Kpl MerarlJra. Ponrranrra. Harrao-

ToqHo-pa3Morotrnbre MexaHrl3Mbl. Ooo6enuocrr.r [ocrpoeH]It c]IcreM aBToMaru3l4poBaHHoro
gneKlfponplrBo,4a yKa3alilHbrx MexaHu3l\{oB.

Jlumepamypa dna nodzomoercu

1, Benon, M.fI. AnroNraruszponaaHruZ gneKTponpr,rBoA Tr{rroBbx [po]I3BoAcrBeHHbx Me-

xaHlr3MoB lr rexHoJroillrrecrnx KoMrrJreKcon [Tercr] : yre6nnr Ant cryA. BbIcIu.

yre6.sane4elrruir I Benon M.IT., Hosuroe 8.A., Paccyaon JI.H. - 3-e rI3A., Llcrp. - M.:
?IsAaremclcafi uenrp <AxaAerurs>>,2007 .-576c. - peNraM Aocryrra: http://techlibrary.ru/
- 3aHIaBLIe 0 eKpaHa - ISBN 978-5-7695-4497-2

2. LIIoxaH, B.B. AnroMarr,r3r,rpoBannrnl gneKTpoilplrBoA MexaHI{3MoB MeraJlJlyprl{rlecKoro

npor.r3BoAcrrna [3lexrponnrrfi pecypc] : fre6Hoe uoco6ue / B.B.IIIoxun, A.C. Capna-

poB. - OfBOy BIIO <MarHr4rroropcKrnft rocy4apcrnennufi rexHuqecKufi yuurepcnrer
etra. f.I4. Hocosu. - 3remporr.reKcroBbre AaH. (2,42 M6). - MarnuroropcK : O|BOV
BIIO (Mf'Iy), 2013. - 1 enerrpoH, orrr.Ar.rcr (CD-R). - 3arn. c rIiIryJI. erpana. - Ne

roc.perr4crp arrylr 032 I 3 021 9 8

3, Errvron, B.lI. 3nerrporplrBoA r,r aBToMarkr3ar\fis. MeraJrJryprl{qecKoro npou3BoAcrBa

[Texcr] /B.ll.Brr.rrcos. - M.: Br,rcruas nrcona,1977.
4, MapronuH, III.NI. 3nerrpoo6opyAoBaHr{e KoHBeprepHbx IIexoB [Tercr] / III.M. Mapro-

Jrr,rH - M.: i\{era-unyprux,1977.
5, Kouunerrnrre rr.rp?rcropHbne sneKTpofipr{Bo.qbr: Cnpano.*rux. lloa peA.

B.M.flepenbMyrepa. - M. : SHeproaroMrr3Aat, 1 98 8.

2. 7. .Aemouarlnutuloo 6 anuattt enercmpo npue o d
Pas4,sr L. O6uve rrpr{Hqr,rnhr cr.rHTe3a c}rcreM c [ocJreAoBaremnofi KoppeKlluefi upu rIoArI]I-

HeHHOM pefynr,rpoBaHHr{ napaMerpoB.

PasA,er 2. flonstw) MoAyJIbHoro I{ cuMMerpnrlHoro orITuMyMa.

PagA,efl 3. Crpyrrl?Hafl cxeMa cr.rcrerv{br Til-A (n nrnAe repeAaroqurx Sytrquft).
PasA,eil 4. Onpe4e,JreHlre repeAaroqnr,rx Syurqufi perynrropoB roKa I{ cKopocrl,I B ,{ByxKoH-

TypH()r cucTeMe.



PasAer 5. MexanuFrec4r,re xapaKTepr.rorraKlr ABurareJrr rrocrorHHoro roKa LI acllHxpoHHoro ABI4-

TATEffI.

JI umep amypa dna no d zamo ercu

1. Enu$aHoe A.fI. Snexrpu.reroKr{e Marrr{nsr [Snerrponnrrfi pecypc]: yre6nzr Ans By-
gon i A.fI. Enu$arron. l-e rasA. - ClI6.: LlsAarenrcrno <Jlanr>>,2006. - 272 c.: w. Pexurra 4o-
cryrrir: http',lle.Ianbook.com/books/element.php?pl1_cid:25&pl1 id:591. 3ar"nanue c eKpana. -
ISBII 5-8114-0669)-X.

2. Cetmnaruon I,I.A. OcHosH sneKrponpr,rBoAa (vacm 1) [Tercr]: y.re6HuK gla ny:on /
Z.A. CenuBaHoB. l.-e us.{. -MarnraroropcK: MfTy, -q.1.2004. - 198c.: un.

3. Cerunanior I,I.A. OcHosH e,rreKrporpr4BoAa (uacrr 2) [Tercr]: fre6HrK 4nr nyron /
I4.A. CetmBaHoB, tC.I4. lleryxona. l-e u3A.- MarnutoropcK: MfTy, -rI.2.2006. - 150c.:

ur.
4. Ce:nweanoe I4.A. C6opnrar ilaAaq Ir KoHTponEHbrx BorrpocoB r4 orBeroB lo <<OcnosaM

eneKtponpl4BoAa) fTerccr]: yre6nur AJrrr By3oB I U.A. CenueaHoe, O.I4.lleryxona. l-e usA. -
MaruraroropcK: MfTy, 2007. - 2.52 c.: r4Jr.

5. Cerunanros I,[.A. OcHosu sneKrporrpr.rBoAa f3nerrpoHnuft pecypc]: yre6uoe eneK-
rpoH.Hoe ns4anue I U.A. Cerrsauon, U.U.BapaHrona, T.H. Hocoea. - M.: O|VIIHT! <I4n-

Qopvrpeructp>, Pr:r. onzl. Ns18526' or 10.02.2010 r., M 0321000163. Pexurra Aocryna:
http://www.magtu.ru/strpdentam-ochnogozaochnogo-otdelenij-vpo/elektronnye-obrazovatelnye-
resurrsy.html

6. Cenrasanon I,I.A. Mexanr,rqecKr{e xaparTepvcrltKrr gneKTponplrBoAoB f3nerrponHrui
pecypc]: npaKTlIKyM rro Ar4crlutrnune <OuroBbr gJreKTporrpuBoAD) I U.A. Cenrlnanon, O.I4. fle-
r).xoBa, I4.I4. Bapanxona, f.M. Kopuuuemo, T.H. Hocosa - M.: OfyIIHTU <I,IH$opupe-
rllcrp), Per. cB.a,q. IIb18527 or 10.02.2010 r., J\b 0321000164. Pexrarrr Aocryna:
http://www.magtu.ru/studentam-ochnosozaochnogo-otdelenij-vpo/elektronn)'e-obrazovatelnye-
resun;y.html

2. 8. zlemouowHbte npeodpasonameru
Pas4re.n 1. llpnnec'rrl cpaBHI{TeJIbHyIo xapaKTepucr}rKy r.rHBepropoB ToKa Lr HarrpnKeuux. Tpe-
6osanus. K aBToHor{Hhrr\4 t4HBepropaM.
PasArcfl 2. Ha npl,IMepe o4uoSa:noro [apaJrneJrbHoro r,rHBepropa roKa rroKa3arr oco6enuocrr{
HHBepropa.

Pa:Arer 3. O6r.rcHrmr pa6ory rpex(pasnofo rocneAoBareJrbHoro r.rHBepropa roKa.
PasAer 4. Cxerrarr lnnorosqefiKoBbrx r4rrBepropoB r,r r{x pa6ora.
Pa:grur 5. Pa6ora rlHBepropa HanpDKeHLrr Ha rroJrHocrbro ynpaBJr{eMbrx BeHTr{JUrx.

Jlumepamypa dnn nodeomoercu
1. lle:ryurrcon I\4.IO. Anronor'trhre lrHBeproprr. Yue6Ho-MeroArrqecKoe noco6ve. Mar-

Hr.rroropcK: M|TY, 2007.
2. Bapnauon B.P. Conpeuennrre ucroqHr,rKr,r ilvrranns.. Cupanovnm."!MK

flpecc " 2 0 0 9 . ttttp : l l e.lanbclok. com/books/element. php?pl 1 *cid:2 5 &pl l -k!=&5 4
3. BopoHrm, lI.A. CuroBble [onylpoBoAH]rKoBbre KJrrotrrrr: ceueftcrna, xapaKTepr4crra-

Kr.r, rpr.MeHsur.re. - M.: I4sl{arelrcrufi.qorra AoAera-XXI, 200L - 384 c.
4. Xypuan Slerrpnvecrno

www. li bma. ru/tehniche skie_nauki/russkie_yelektrotehniki/p I 4.php
5. Xypnan flparravecr<ar cr4JroBar oneKTpoulrKa http://www.mmp-

irbi s. rw'content/j ournal 1 . php

2.9. Cinequqnu3upoqaHHbte twuKpoKoHtnpon,nepbtD, <Cuzuaaauue npoqeccopbD)
Pasgtu 1. PeronSzrypupyeMafl Marpnua
Pa:Ael2. Texnorofl4t orlcreMnoro rrpoeKTr4poBuur[r c r4crronb3oBaHr{eM cI,IcreM Ha Kpr,rcranne
PasAer 3. Tafinaepu. CrpyrrypHafl cxeNda. Pa:penrarouffr crroco6uocru. Pabora rafiMepa.



Pasr,en 4. Cucreuil ornaArr{. Pexuuu BHyrpr{cxeunofi oTJIaAKI{; cllcreMnble rpe6onauut; KoH-

{urypnpy'rolqlle peructpu; ronSI,IrypI'IpoBaH}Ie cl4creMbl.

PacAer 5. Cracreua rarTr4poBaHus. Irlcro.rur,rKlr raKTupoBaul4f,; rro6anbHble ctIrHaJIbI TaKTI,Ipo-

BAHI4]'I.

Jlumepamypa dnn nodzomoercu

1, Bapper C.@, flar< A.AN. BcrpauaaeMbre clrcreruu. IIpoerrI,IpoBaHlIe npunoNeulafi na

Mr{KpoKoHrponJnepax cenaeficrna 68HCl2 / HCS12 c rpIaMeHeH}IeM t3blKa C [3nerrpon-
nuft pecypc]. - M.: I,I3Aarerlbcrno <,{KM flpecc>, 2010. - 640 c. - PeNI'ru Aocrylla:
htlpl&J44lrook.pom/books/ele@. - 3arn. c eKpaHa. - ISBN: 5-9?{J6-

{x3-i4-2

2. Marla IO.C. Murporourponrepbr cepulr 8051: rpaKrl,Iqecrufi noAxo4 [3nercrponnrrft
pecypc]ro - M.: lrcAareJlbcrno <,{KM flpecc>>, 2010. - 228 c. - PexuM Aocrylla: -

http:lle.lanb.eekf9m/.- 3aru. o oKpana. - ISBN: 5-q4CI74-l$4-3

3. MarAa IO.C. Mmpononrponnepbr PIC 24: apxrireKrypa r rporpaMMkIpoBaHlle. [3nerc-
rponur,rfi pecypc] I prs1Larersc:rno <<JIaHr> SnerrpoHno-6u6n[oreqHafl c]IcreMa. - Pe-

xr{M Aocryna: - http://e.lanbook.com/. - 3arn. c eKpana.

4. MarAa IO.C. flporpauvrrpoBanr.re r ornaAKa C/C++ rpllnolreurlfi lff MLIKpoKoHrpon-

nepoB [SnerrrpoHnrrfi pecypc] / us4areJrbcrBo <Jlanr> 3lerrpoHno-6u6laoreqHall cll-
creMa. - Pe,xuu Aocryra: - ht1;p://e.lanbook.com/. - 3aru. c eKpaHa.

5. MarAa IO.C. flporpa:urvrfipoBaur.re H ornaAKa C/C++ rpllnoll(eHl,Ift lns MHKpoKoHrpon-

nepoB [Snelcrponnrrfi pecypc] / usgare.rrbcrBo <Jlanr> 3lerrponno-6ra6laore'v.nafl. ckr'

creMa. - Pe,xuu Aocryna: - http://e.lanbook.com/. - 3aru. c sKpaHa.



3. Ilhcara orleurrEanrt HOrO IICnblTaHnfl (oALrH

Ear;rn XaparcreprrcrlrKa orBera
:) 1. Oraeru

TEJIbHO TI I
2. .{el,ronc
3..{arorcr
4. Oreer r

paHee.

5. llpoaeu

Ha [ocraBneunrrf s 6urere Borlpoc l,I3Jlaraerct JIofI{tIHo, rIopJIeAoBa-

: rpe6yer AonoJIHIlTeJIbHbD( noscHeHuft .

pr4pyrorct ruy6orNe 3HaH[t,uucq]Innl4Hbl cIIeIII{i}JrbHocrLI.

r6ocuosaHnbre BbIBoAbI.

zrMocrorreJrrunft, [p]I orBere I,Icnonmylorct 3HaHI,It, npuo6flereHHbre

)Hcrpr,rpoBaHbl HaBrIKII l,IccneAoBarenrcroft AesrerbHocru.
zl L OrBerH

nocneAoBa
2. ,{err,rouc
Hocsr apr)
3. B ocnon
4.,{orryrue
5. Cibopur

Ha rrocraBJreusufi s 6l,ulere Bo[poc I*raraercs c]IcreMarl{svponano u

rcJIbHO.

fpfipyercr yMeHlre aHaJIlI3rIpoBaTb MarepplaJl, oAHaKo, He Bce BbIBoAbI

MeuTr,rpoBarumrft ra Aoxa3areJlbuuft xapartep.
roM llpaBuirbHo AaHbI Bce ollpeAeJreHrlt ll floHsTI,It.

nrr ne6onrurlre Heroqnocrl,I rrptl BbIBoAax ]I ]IcnoJrb3oaanvIil re$uunon.
poBaHbr HaBrIKLI I{CcJreAoBarenrcrofi AeflTeJlbHocrll.

:3 1. flonyrq,
BETE.

2.,{euonc
3.Irluerorr
4. Onpe4e
5. Hanrmu

IIbI HapyileHrrfl B [ocJIe,4oBaTeJIbHOCTI{ }I3JIOXeHLI' MaTepHaJI€

pllpyroTcr rroBepxHocTHbre 3HaHI,It AI,ICq]IIII4HbI CneU]IaJIbHOC:

[ 3arpyAHeHr,rr c B6rBoAaM]r.

.eIJ'Ig.u floH.uTr,rr AaHbI HeqerKo.
uccneAoBarelrcrofi AetrenbHocrn npeAcraBJleHbr cla6o.

r rrprr oT-

u{.

,, 1. Marcpu
IIo A]rcrII4n
2..{orryrue
3. Orovrcr

rJr r,r3JraraeTct HerIocJIeAoBaTeJrbHo 14 He rrpeAcTaBr.fleT c]rcTeMql sHanufi

[I,IHE.

nsr rpy6rre orrrra6xra B onpeAenenurffi.H TepMlIHax.

Byror HaBbrKI,I IaccneAonarelrcrcoft Ae.f,TeJlbHocrll.
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l. Onpe4eneuraeyponuefi
2;. Oco6erurooralprrMeHeHrrt

4. flpnrvrep ex:a rrrroro 6rurera (recronoro raganun)

SK3AMEHArIr4OHHbrrz SZrlBr m r
ft nanpxxeur,rr rplr pa6ore ilponarnbD( craHoB (5 6a-rrron).

KoM[eHcaropos rrilraCTATKOM n cern( c ruouuroft

IIPOIPAMMA
rruTeJrbHoro ucrrhlTaIlfrfl. rro c[eIIAr4cu]InJII{He
Hr{e noAroroBKr{: 13.06.01- 3.nerrpo - r{ TenJrorexur4Ka

lporpaJuMhr: 3nerrporexHr{qecKne KoMrrrreKc;r r{ crrcreMbr

p rexH.
ra$egpoft oJreKrpocHa6xenr,rs npoMbrrrrJreHHbx npe4upzrfrzfi , 4-
npoQeccop Kopnulor f .II., saBe4yroqnft ra(pe4poft amonf arusu-

npruaneiinoft u p€Korrepeuenrofi . (5 6amon).
3, Pac,qer BrICIITITX rapMoHEIC reHeplrpyeurrx TfI (5 6amon).

eneKrponpr{BoAa r.r Mexarponr,rxu Hurolaen A.A., npo(peccolir ra-
crpoHnKr{ r.{ Mr{KpooneKTpoHr{Kr,r fleryruron M.IO.Qe4pr;r
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