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I. 06w.11e noJTO)Kemrn 

KaH)J,11)].aTCKHH 3K3aMeH no cneu11a11bHOCTH no nporpaMMe acn11pattTypb1 - no)l.rOTOBKH' 

HayYHblX l1 HayYHO-ne)J,arorHYeCKHX Ka.npoB B acn11paHType ~!Bm!eTCH o6.sI3aTeJlbHblM. 

KaH)J,11)].aTCKHH 3K3aMeH nposo.n11TCH 3K3aMettau.110HHhIMl1 KOMH'CCHHMH. 

Ue11b1-0 Katt)l.H)l.aTcKoro 3K3aMeHa no cnew1a11hHOCT11 HBJlHeTCH - onpe,ll.e11eH11e ypoBHH 

nO)l.fOTOBJleHHOCTH COl1CKaTeJ1H K caMOCTOHTeJlbHOH HayYHO-HCCJle)l.OBaTeJlbCKOH pa6oTe. 

OcHoBy HaCTO.sIW.ei1 nporpaMMhI cocTaB111111 KJ11-011eBbre nono)KeHHH c11e,n,y10w.11x 

.u11cu.11nmrn: Texm1Ka BhICOKHX Hanp.sI)KeHHH, 311eKTp11YecK11e ceTH, 311eKTp03HepreT1111ecK11e 

CHCTeMhl , y CTaHOBHBWl1eCH pe)Kl1Mhl 11 nepeXO)l.Hhie npou.ecCbl B 3JleKTpl1YeCKl1X ceTHX l1 

3JTeKTp03HepreTwrncK11x c11cTeMax, C11cTeMHhIH atta11113, Mo,ll.e1111 11 MeTO.UhI np11HHTHH pewett11i1, 

OnT11M113aU.11H 11 MaTeMaT11YecKoe nporpaMM11posatt11e, OcHOBhI Teop1111 ynpasnemrn, 

KoMnbl-OTepHhie Textto11orn11 o6pa6oTKH 11ttcpopMau1111, 3neKTpocp113114ecK11e 11 MaTeMan111ecK11e 

ocHOBhI 3JTeKTpo3ttepreT11K11, KoMnhl-OTepttoe MO)l.e1111posaH11e B 3JleKTp03HepreTHKe. 

CTporpaMMa KaH)l.11,ll.aTCKOfO 3K3aMeHa COCTaBJTeHa C yYeTOM .ll.BYX npocp11nei1 o6yYeHHH B 

acn11paHType: Textt11Ka BhICOKHX ttanp51)f(eH11i1 , 311eKTp11YecK11e cTaHu.1111 11 3JTeKTp03HepreTw-IeCKHe 

Cl1CTeMhl. 

Katt,LI,11,ll.aTcK11i1 3K3aMeH no cneu.11aJThHOCT11 nposo)J,HTCH 2 pa3a s ro)J,. 
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2 Co,L1,ep :>KaH11e KaH,ll,11,lJ,aTCKoro 3K3aMeHa no cn eu.11a.rihHocr11 

2. l .06 lll,11e ,ll,JUI ,ll,Byx cneu.11a.ri11::iau.11H Mel'O,ll,OJiornYecKHe, TeXHOJIOrnYecKHe 11 MaTeMaTHYecK11e TeMb1: 

1. Ilom!TJUI 0 Cl1CTeMe, Cl1CTeMHOM nO)l,XO)l,e, CHCTeMHOM aHaJ1H:3e. 

2. 0nTH:MH3aLJ,ml H MaTeMaTl14eCKOe nporpaMMl1pOBaH11e 

3. Kp1nep11H onT11MaJibHOCT11 . JloKaJibHbIH 11 rno6aJi bHbIH 3KCTpeMyM. 

4 . Ilp!1H5!THe peweHHH B ycJIOBl15!X Heonpe,L1,eJieHHOCTJ1. 

5 . IloCTaHOBKa 3a,naY11 JI11HeHHOro nporpaMM11posamrn . C11Mrn1eKc-MeTo,L1,. 

6. 3a,L1,aY11 06 ycJIOBHOM 3KCTpeMyMe 11 MeTO)l, MHO:>KHTeJieH JlarpaH:>Ka. 

7. KJiaccmp11Kau.m1 MeTO,ll,OB 6e3ycJIOBHoi1 onTH:Ml13al..ll111. 

8. MeTO.n. Hbl-OTOHa 11 ero Mo.n.11¢11Kau.1111. 

9. MeTO,LI.bI l1 3a,LI.a411 .n.11cKpeTHoro nporpaMM11posaH115! . 

I 0 . MeTo.n. .n.11HaMHYecKoro nporpaMM11posatt11H ,LI.JlH MHorowaroBblX 3a,LI.aY np11H5!Tl15! peweH11tl 

11. OcHOBbI Teop11H ynpasneHHH . 

12 . OcHoBHbJe noHHTHH TeopHH ynpasJieH11H : u.en H 11 npHHu.11nb1 ynpasneHH5!, .n.11HaM11YecK11e 

Cl1CTeMbl. 

13 . OcHOBHbie 3a,naYH TeopHH ynpasneH11H: cTa611nH3aU.115!, cJie)l(eH11e, nporpaMMHoe ynpasJieHHe, 

onTHMallbHOe ynpasneH11e, 3KCTpeMaJihHoe perym1posaH11e. 

14. CTpyKTYPhl Cl1CTeM ynpaBJieHHH: pa30MKHYThJe Cl1CTeMbl, Cl1CTeMbl c o6paTHOM CBH3hJO, 

KOM611HHposaHHbie CHCTeMbl. 

15. IloHHTHe 06 ycTOHLJHBOCTH CHCTeM ynpaBJleHl1H. 

16. Y CTOHLJl1BOCTb no JlHnyHosy, ac11MnToT11YecKaH , 3KcnotteHUHaJlhHaH ycTOH411BOCTb. 

17 . Y cToHLJHBOCTb no nepsoMy np116n11:>KeH111-0. 

18. Hetipocen-1, pa3MbITb1e MHO:>KecTsa, HHTenJieKTyanhHoe ynpasneHHe. KoMnhI-OTepHbie 

TeXHOJ10fl1H o6pa60TKH HHQlOpMaum1. 

19. Ha3HaYeH111e 11 npHHU.HnbI noCTpoemrn 3KcnepTHbIX c11CTeM. 

20 . 3HepreTl1YeCKa5! Cl1CTeMa (3C), 3JleKTpo::rnepreT11LJeCKaH CHCTeMa (33C), 3JleKTp11YeCKa5! ceTb, 

Cl1CTeMa 3JleKTpOCHa6:>Kemrn . 

21.3neKTponepe.n.aLJa, npeo6pa30BaTem1 3tteprm1 ( c111HxpoHHh1e, 

aCHHXpOHHbJe reHepaTOpbl 11 )J,Bl1raTeJrn) , TpaHccpopMaTopbl H npeo6pa30BaTem1 3JleKTPHLJeCKOii: 

:rneprm1 (TpaHccpopMaTOpbl , aBTOTpaHccpopMaTOpbl , Bbinp5!Ml1TellH , HHBepTOpbl), HaKonmemi: 

3 Heprm1. 

22. 5a30Bh1e csotlcTsa 33C - Ha)J,e:>KHOCT h, 3KOH0Mi.-11rnocTb, 6e3onacHocTh, 3Konorn:LJHOCTh. 

23. qacTHbie csotlcTsa - ycTOHLJ11socTb (cTan1YecKa5! , )J,11HaM11YecKa5!). 

24. Pe:>K11MbI 33C: HOpMaJlbHhIH, asap11i1HhIH, nocneasap11HHb1tl, ycTaHos11sw11i1c5!, nepexo)J,HbIH, 

KBa311ycTaHOBl1BWl1HC5! , C11MMeTp11YHhIH, HeCJ1MMeTp114HblH, Hec11Hyco11)J,aJ1bHblM. 

25 . BonHOBbie MeTO)J,bI pacYeTa nepexo)J,HbIX 3JleKTpoMarHHTHhlX npol..leccos. 

26. <l>H311LJeCKOe 11 MaTeMaTH'-JeCKOe/ KoMnbJOTepHoe MO)J,en11poBaH11e. 

2.2. IlepeLJeHb TeM, OCHOBHbie nOH51TH5! 11 33,D,aLJH )l,JJ51 acm1paHTOB npo¢11Jl5! «TeXHHKa Bb!COKHX 

Hanp5!)Kel-IHH» 

<1>113HLJeCK l1e OC l-I OBbl 11 MeTO)J,bl MO)J,e n 11posa 1-1115! 3JleKTp11YeCKl1X pa3p5!,ll,OB B ycJlOBl15!X, 

xap aKTepHbI X )J,Jl 5! 3JleKTpoy cTaHOBOK BbICOKOro 1-1a np5!:>KeHl15!. 

<l>opM11posaH11e 3a,JJ,aHHblX CBOHCTB 11 11cnb1Ta1-111e H30J15!U11H 3JleKTpoo6opyA0Ba1-1115!. 

MeTOAbl pacYeTa 3JleKTpH4eCKYix 11 Marn YITHbIX noneH, 3aK01-10Mep1-1ocTYI B03Aei1cTBl1H 

Cl1JlbHblX TOKOB, 3 JleKTpHYeCKHX 11 MarHl1T l-IbIX non eti Ha )J,11CneprnposaHHhle VI JJ,pyrne MaTep11aJlbl , 

c peAbI 11 113.)J,em rn . 

Oc1-10Bbl 1-1 c n oJl b30 Ba HH5! BbICOKHX 1-1anp5!:>Ke 1-111i1 H KOHCTpywposaHH5! o6opy.n.osaHYI5! )J,JlH 

Tex1-1on ornLi ec1rnx npo u.eccos . 



ATMoccpepHbie H BHyTpeHHHe nepeHanp.RJKemrn, MeTO,ll,hI H ycTpoticTBa )],JUI orpaHHY.emrn 

nepettanpmKeHHH, npo611eMa 3JleKTpOMarHHTHOH COBMeCTHMOCTH. 

<I>113HYeCKHe H u,11cppOBhle MeTO)l,bl H cpe,ll,CTBa 113MepeHH51, ,ll,HarHOCTl1KH H MOHHTOpHHra 

COCT051Hl151 1130Jl5lll.1111 BhICOKOBOJlhTHOro o6opy,ll,oBaHH51. 

Koop,ll,111-1au,1151 11 MeTO,ll,bI 11cnb1Tamrn 111011510,1111, 311eKTpocp113114ecK11e H 11cnb1TaTeJihHb1e 

ycTaHOBKH BblCOKoro 1-1anpm1<eHl15l. 

Cooep;;1eaHue meM 

3neKmpuLteCKUU pa3pflo e W3ax u :JICUOKUX ou3neKmpuKax 

3neKTpHYeCKHM caMOCT051TeJJhHblH pa3p51,ll, B ra3ax. Yc11os11e caMOCT051TeJJhHOCTH. 3aKOH 

Tiawe1-1a, Teop1151 no,ll,oforn pa3p51,ll,OB. CTpHMepHa51 Teop1151 npo6o51. 

Oco6eHHocrn npo6o51 B ,ll,1111HHbIX B03,ll,YWHhIX npoMe)l{yTKax, JJH,ll,epHbitt .npou,ecc 

TiepeKpb1TJ.1e TBep,ll,OH J.130Jl51Ll,11J.1 B B03)J,yxe 11 C)l<aTblX ra3aX np11 nepeMeHHOM H 

11Mny11bCHOM 1-1anp5l)l{emrnx B o,ll,1-1opo,ll,HhlX 11 1-1eo)l,1-1opo,ll,HhIX 110115!x. Cnoco6b1 nosb1we1-11151 

1-1anp5l)l(emrn nepeKpbITJ.151 B BbICOKOBOJlbTHbIX H301151LI,HOHHhIX KOHCTPYKUH51X. 

Kopo1-11-1b1ti pa3p51,ll, Ha nepeMe1-11-10M TOKe. 06w,a51, MeCTHa51 H HMny11bc1-1a51 KOpOHhI 1-1a 

nposo,ZJ,ax BJ1. 

Tipo6oti )f(H)l,KHX )l,H3JleKTp11KOB Ha nepeMeHHOM 1-1anp5!)f(eHJm. Tipo6oi1 )l{H)l,Kl1X 

)l,113JleKTp11KOB, co;:i:ep)K3lll,11X )1(11)l,Kl1e 11 TBep,ll,b!e np11Mec11. 

311e1<Tp11YeCK351 npOYHOCTb )l{H)l,Kl1X )l,113J1eKTp11KOB. 3aBl1Cl1MOCTb 3JleKTp114eCKOH 

npOYHOCTl1 OT napaMeTpOB 11MrIY1lbCa 1-1anp5!)1{eHl15!. 

TipoTeKa1-111e 11MOYJlbCHOro pa3p51,ll,a B )l{H)l,KOCT51X. JJ:111-1aM11Ka pa3p51,ll,a. TiapaMeTpbl 

n11,ll,ep1-1oro 1<aHa11a. Ka1-1a11b1-1a51 cTa,IJ,H51 pa3p51,ll,a. 

IlepeHanpR;;1ceHU5l eHympem1ue u amMocpepH020 npoucxo;;1eoeHU5l e ::J!leKmpuLteCKUX cemflx 

u ux 02paHu1JeHue 

Pe)l{11Mh1 3a3eM11e1-11151 1-1e?iTpa1111. B1-1YTpe1-11-111e nepe1-1anp5!)f(e1-11151 B 311e1<Tp114ec1<11x cernx np11 

pa31111YHbIX cnoco6ax 3a3eM11e1-11151 1-1etiTpam1. 

Tipou,ecCbI np11 1-1eycTOHYl1BOM rope1-11111 ,ll,yrn B pe)Kl1Me o,IJ,1-1ocpa31-1oro ,ll,yrosoro 

3aMbIKaHl151 , cpeppope30HaHCHbie npou,eCCbl, o6ycJJOBJleHHbie 1-1aCbIW,e1-111eM MarmtTOilpOBO,ll,OB 

Tpa1-1ccpopMarnpos 1-1a11p51)1{e1-1115!. 

Ksa111cTaw-101-1ap1-1b1e nepe1-1anp51)1{e1-1115! B ceT51X c 3cpcpeKTl1BHbIM 3a3eM11e1-111eM 1-1etiTpam1. 

3cpcpeKTl1BHOCTb np11MeHeHl15! wywrnpyI-OUJ,11X peaKTopoB. 

Tiepe1-1anp5l)l{emrn npH 11111<B11)l,au,1111 KopoT1<11x 3aMhIKaH11H Ha BJ1: BKJ1f04eH11e BJ1 B u,111<nax 

Tpexcpa3Horo 111111 o)l,1-1ocpa31-1oro aBTOMaT11Y.ecKoro nosTopttoro BK1110Y.eH115! (TATIB 111111 OATIB). 

Cnoco6b1 H cpe,IJ,CTBa orpaHH4eHH51 BHyTpe1-1tt11x nepettanp51)1{ett11ti. 

XapaKTepHCTl1KH rp030BOM )l,e51TeJlbHOCTl1. Yl1-1TeHCl1BHOCTb rp030BOH )l,e51TeJlbHOCTH H ee 

xapaKTep11CTl1Kl1. napaMeTpbl BOJlHbl TOKa MOJll-11111 . 

JJHHHH. 

rpo30Bbie nepe1-1anp5!)1(eHml Ha 1130Jl51IJ,J.111 B03)l,YWHhlX Jll1Hl1H 3Jlel<Tponepe,ll,a411. 

fpo303aw,11rn OPY OT np51MbIX y,ll,apos Mo111-11111 11 OT so11H, 1-1a6eraf0lll,HX c B03,ll,YWHhIX 

J130!lfltjUOHHble KOHCmpyKtjUU BblCOK020 HanpR:JICeHU.fl 

B1-1ew1-15151 H BHyTpeHH5151 H30J15ILI,1151. MeTO,ll,bI pacY.eTa H pery1111posa1-11151 311eKTpHY.ec1<11x 

noneti s 11301151u,1101-11-1b1x 1<01-1cTpy1<u,115lx. Pa3p51,ll, no 1arp5131-1e1-11-1oti H ys11a)l{HeH1-1oti nosepx1-1ocT11 

H30Jl5ITOpOB. 

Vi30JI51U,1151 B03,ll,YWHbIX JlHHHH 3J1eKTponepe,ll,alJH 11 pacnpe,ll,eJ111TeJ1bHh!X ycTpOHCTB. 

Oc1-1os1-1b1e BH,ll,bI BHyTpe1-11-1eti 1130Jrnu,1111: ocHOBbI Tex1-1011orn11, 0611acT11 np11MeHeH115!. 

3aKOHOMepHOCTH 3JleKTp11YeCKOro 11 TepM114eCKOfO crnpeHl151. 

Yl30JJ51IJ,1151 c11110BbIX 11 113Mep11Te11bHhIX Tpa1-1ccpopMaTOpos: CTPYKTypa 1130JJ51IJ,1111, yc11osm1 

3Kcn11yaTau,1111, ocHOBHble 311eMeHThI KOHCTpy1<u,1111. 



J130JUILIJf51 Cl1Jl0BbIX KOH.IJ,eHcaTOpOB npOMbJWJleHHOH "<IaCTOTbJ H 11MTIY1lbCHbIX 

KOHAeHCaTOpOB. 11301l51IJ.115l Bpaw.a1-0w.11xc.si MaWl1H. l1.301l5!U1151 BbJCOKOBOJlbTHbIX BBO)J,OB. J130J151UH51 

Cl1Jl0BblX Ka6enei1 BblCOKOfO Hanp.si:tKeHl151 11 Ka6eJlbHOH apMaTypbI. 

KoopouHa14uR uJOJ1R14uu u ucnbimaHuR '3J1eKmpoo6opyooem-1uR BH 
Dp11Hu11n KOOpA11Hau1111 yposH.si 113on.siu1111 '31leKTpoo6opy.n.osamrn 11 BJI c 

B03.IJ,dicTByJOW.11MH nepeHanp.si)f{eHl151Ml1 11 xapaKTepHCTHKaMH 3aW.HTHbIX ycTpOHCTB. f1p11se.n.eH11e 

l130Jl51U1111 K «HOpMe» . 

8b16op yposHei1 11 cpopM 11CTibITaTeJlbHbIX Hanp.si:tKeHHH. 

MeTOAbI HCnb1TaH11.si 113on.siuH11 noBbIWeHHbIM Hanp.si:tKeHHeM. PeK0MeHAau1111 M3K 11 

T pe6oBaHl151 rOCT K npOBe.IJ,eHl11-0 11CTib!TaHl1H nepeMeHHblM, TIOCT051HHb1M 11 11MTIY1lbCHb1M 

Hanp.si)l(eH 11eM . 

TeXHl1'1eCKHe Tpe6oBaH1151 K onH. 
2.3. Depe'-IeHb TeM, OCHOBHbie TIOH51Tl151 H 33,LJ,alm ,L(Jl51 acn11paHTOB npoqrnm1 «3JieKip114ecKl1e CTaHUHl1 H 

3JieKip03Heprer11'-leCKl1e CHCTeMbJ 

Dp11Hu,11nb1 .n.ei1cTB11.si ycTpoikTB pe11el1Hoi-1 3aW.HTbI 31leKTpHYecKoro 06opy.n.osaH115J 11 

npoT11Boasap11i11-1oi1 aBTOMaTl1K11 3JleKTpOCTaHIJ.11M, 3JleKTpw1eCKl1X CeTeH 11 

3JleKTp03HepreTl14eCKl1X Cl1CTeM. 

CTpyKTYPbI , napaMeTpb1 11 cxeMbI 3neKTp11YecK11x coe.IJ,11HeH11i1 31leKTpocTaHUHH, 

TIOACTaH!.I.11H 11 3JleKTp114eCKl1X ceTeH 3Heproc11cTeM , Ml1Hl1- 11 M11Kporp11.l1,. 

MeTO)J,bl a HaJll13a 11 MOHl1TOp11Hra pe)f{l1MHblX napaMeTpOB OCHOBHOro o6opy.n.osaHl151 

3JleKTpocTaHIJ.11H, 3 JleKTp114eCKl1X ceTei1 11 Cl1CTeM 3JleKTpOCHafoKeHl151. 

MeTO)J,bl npOrH0311pOBaHH51 , OTITl1Ml13au1111 11 KOOp.LI.HHau.1111 yposHeH TOKOB KOpOTKOfO 

33MbIKaHl151 Ha 3JieKTpocTaHUH51X 11 B 3JleKTp114eCKl1X cernx 3HeprOCl1CTeM. 

MeTOAbI MO.IJ,e1111posamrn ycTa1-1os11sw11xc.si pe)l(11MOB, nepexoAHbIX npoueccos 11 

y cTOH411BOCT H 3Jl eKTp03HepreTH4eCKl1X Cl1CTeM 11 CeTei1, BKJll04a51 TeXHl1K0-3KOHOMl14eCKOe 

o60CHOBaHHe TeXHH4eCKHX peweHl1H. 

Cnoco6r,1 ynpas11e1-11151 pe)l(11MaM11 3JleKTp03HepreT11YecK11x CHCTeM 11 ceTei-1. 

MeTO)J,bl CTaT114eCKOH 11 AHHaMH4eCKOH OTITl1MH3au1111 )1,1151 peweHl151 3a)J,a4 B 

3JleKTp03HepreTHKe. 

MeTOAbI aHan113a 11 c11HTe3a c11cTeM asT0MaT11YecKoro peryn11posaH115I, nponrnoasap11i-11-10H: 

aBTOM3Tl1Kl1 11 penei1HOH 3aW.HTbl B 3JleKTp03HepreTl1Ke. 

Cnoco6b1 Tpa1-1cnopTa 3JleKTp03Hepr1111 nepeMeHHbIM TOKOM, BKJ1J-04a51 06ecne"<Iem1e 

Tpe6yeMoi1 nponyc1rnoi-1 cnoco61-1ocT11 TpaHcnoprnbIX I<aHanos, np11Me1-1e1-111eM F ACTS-ycTpoi1cTB, 

HaI<OfIHTeJlei1 3 HeprnH. 

MeTOA bl MOAen11posa1-111.si H aHa1lH3a cTpyKTypHoi1, 6a11aHcosoi-1 11 cpyHI<u11ottaJihHOH 

HaAe)l(HOCTl1 3JieKTp03 HepreTH4eCKl1X Cl1CTeM 11 CHCTeM 3JieKTpOCHa6)f{eHlrn, Ml1Hl1- 11 M11Kporp11.ll,. 

aHaJll13a H ynpaBJieHl151 KaYeCTBOM 3 JleKTp03Heprn11. 

J1cnOJlb30BaHl1e HHcpopMal(HOHHbIX, TeJleKOMMYHl1K3UHOHHblX TeXHOJlOrHH 11 Cl1CTeM 

HCKYCCTBeHHOro l1HTe1111e1<Ta B 3JleKTp03Hepr eTHKe, BKJll-04a51 npHMeHeHHe 11HcpOpMaU110HHO

H3Mep11TeJl bHblX 11 ynpaBJl51lOW.HX CHCTeM .ll,Jl51 onepaTl1BHOro 11 peTPOCfleKT11BHOfO MOHl1TOp1rnra, 

a 1-1 a11 113a , npor1-10311posa1-1H.si H ynpasne1-111.si 3neKTponoTpe611e1-rneM, pe)f{11MaM11, Ha,L(e)l(HOCTblO, 

y pOBHeM noTepb 3 HeprHH H I<a4eCTBOM 3JieKTp03HeprnH. 

Co.ll,ep)KaH11e TeM 

IlepeOa'-la u pacnpeOeJleHue '3JleKmpu'-1ecKou '3Hepzuu 
O .ll.HOJI111-1eHHbie cxeMbI 3aMew.eHH51 H napaMeTpbI 11111-111!1 31leKTponepe.ll.a'm, TpaHccpopMaTopos 11 

3BTOTpa1-1ccpopMaTOpOB. 

C xeMbI 3aMew.e1-111.si Tpa1-1ccpopMaTOpos 11 onpe.ll,ene1-111e napaMeTpos. 



Pe)l(HMbI HetiTpa1111 3JTeKTpHYeCKHX ceTetL 

BH)J,hI 11 rpynnhI coe)J,HHeH115! o6MOTOK TpaHccpopMaTOpos. 

HaTypaJTbHa.51 MOW:HOCTb J13TI. 

Bo11Hosoe conponrnneH11e JIHHHH 3JieKTponepe)J,aYH. 

Pe)l(HM xonocToro xo)J,a H HaTypaJibHhIH pe)l(HM 3JTeKTponepe)J,a4H. 

Heo)J,ttopo)J,Hb1e 3aMKHYTb1e 3JleKTpHYeCKHe ceTH. Oco6eHHOCTH pe)l(HMOB. 

YpasHeHH51 ycTaHos11smeroc51 pe)l(HMa 3JieKTp111.1ecK11x ceTetL 

3a)J,a4H onTHMH3aLlHH pe)l(HMOB 3JTeKTpHYCCKHX ceTetl:. 

HecHMMeTpH.51 pe)l<HMOB. OpHYHHbI. MeTO)J,bI MO)J,e1111posatt115!. 

Hec11Hyco11)],aJibHOCTb pe)l(HMOB. TipttYHHbI. MeTO)J,bI MO)J,en11posatt115I. 

JlHHCHHbie H HCJTHHCHHbie MO)J,CJTH pe)KHMOB 3JieKTpHYeCKHX ceTeti. 

OrpaHHYeHtte TOKOB K.3. s 3JieKTpHYeCKHX ceT5IX. 

PacYeT HeCHMMeTpHYHbIX pe)l{HMOB 3neKTp111.1ecK11x cereti MeTO)J,OM CHMMeTptt4HbIX 

COCTaBJI.511-0 W:H X. 

Peryn11posaH11e HanpmKeHH5I s 3JTCKTpHYeCKHX ceT51X. 

KoMneHcau,1151 peaKTHBHOH MOW.HOCTH s 3JTeKTpHYeCKHX cernx. Uen11 11 cpe)J,CTBa. 

CrnTHYeCKHe 11 )J,HHaMHYec1<11e xapaKTepHCTHKH Harpy3KH. 

AKTHBHbie 11 naccHBHbie 3JieKTp111.1ecK11e ceTH. 

BH)J.bI n0Tpe611Teneti 3JieKTpttYecKoti 3Heprn11. 

Ac11HxpoHHbii1 )J,BHraTeJih. CxeMa 3aMew:eHH51. 

OnbITbI KOpOTKoro 3aMbIKaHH51 11 xonocToro xo)J,a nptt onpe)J.eJTeHHH napaMeTpos o6opy)J.osaHH51. 

311eKmpu1.JecKue cmW-ttfUU u :.:;11eKmpo31-1ep2emuttecKue cucmeMbl 
Tpan11u110HHb1e 11 B0306HOBJI51eMbie HCTOYHHKH 3JieKTpo3Heprn11. Korettepau115!. 

13anaHCbl aKTHBHOH H peaKTHBHOH MOW.HOCTH B 33C. 

811)],bl 33C. 

Pe)l(HMbI pa60TbI CHHXpOHHbIX MaWHH. 

PeryJI51TOp cKopocTH spaw.eHH.51 sana 3Hepro6noKa. CTaTH3M peryn11posaHH5! . 

PeryJI51TOp B036y)l<J.J,emrn. BH)J.hI peryn51Topos. CrnTH3M peryn11posamrn. 

Pery1111posatt11e YacTOTbl s 3Heproc11cTeMe. 

3aJ.J,a4H onTHMH3aUHH pe)l(HMOB 3JleKTpH4eCKHX CTaHUHH 11 3Jlel<Tp03HepreTH4eCKHX CHCTeM. 

BewropHa51 ,n11arpaMMa pe)KHMa cxeMbI reHepaTop- JlHHH51 - WE>M. 
llepexo01-1bze npo11eccbz e 33C u ycmoilttueocmb pe:J1CUM06 

3neKTpoMarHHTHbIH nepexo)J.HbIH npouecc np11 K3 TpaHccpopMaTOpa. 

Ynaptth1i1 TOK np11 K3 s Tpexcpa3Hhix HHJJ.YKTHBHhIX uen51x. 

OepeXO)J,HbIH npouecc B CHHXpOHHOH MaWHHe npH K.3. Ha lIIHHaX. 

00H51TH51 H BH)J,bl ycTOH4HBOCTH pe)l(HMOB 33C. 

Kp11Tep1111 cTaTHYecKoti H )J,HHaMHt.IecKoti ycToi1411socT11 pe)KHMa 33C. 

Ypasttett11e J.J,BH)KeHH5I poTopa c11ttxpottttoro reHepaTopa. 

CTaT11L1ecK11e 11 ,UHHaMw1ecK11e xapaKTep11cTHK11 Harpy3KH. YcTOHYHBOCTb Harpy3KH. 

Ac11HxpoHHbIH pe)l(HM s 33C. Pec11HxpoH113aLI,H51. 

C11ttxpoHHbie KaYaHH.51 s 33C. Cnoco6b1 no)J,as11ett115!. 

Yrnosb1e xapa1<Tep11cT11K11 rettepaTopos no aKTHBHOH 11 peaKTHBHOH MOW.HOCT51M. 

Attan113 ycTOHYHBOCTH MeTOJJ.OM MaJihIX Kone6aHHi1. 

MoMeHTHO-CKOpOCTHa.51 xapaKTepHCTHKa aCHHXpOHHOrO )J,BHraTeJI.51. nycK aCHHXpOHHOro 

n s H raTem1. 

JlaBHHa Hanp51)1(CHH51 B 3JTeKTpH4eCKHX ceT51X. 

Peryn11posaH11e ttanp51)Kemrn s 3ne1<Tp03HepreT11t.1ec1<11x ceT51X. 

C11ttxpoH113aUH51 HCTOYHHKOB s 3JTCKTp111.1ec1<11x ceT51x. 

Cnoco6b1 o6ecneYeHH51 CTaTMYecKoi1 ycTOHYHBOCTH ·pe)l{HMOB 33C. 

-



Cnoco6b1 06ecneYeH11H ,JJ,11HaM11YecKoi1 ycTOHYl1BOCTl1 pe)l<11MOB 33C. 

3. Kpumepu.u 6bzcma6!leHU5l 04eHOK Ha 20cy0apcmeemt0M 3K3aMeHe 

«0TJ1114HO» - npo,LI,eMOHCTp11pOBaHbl )J,OCTaTOYHO TBep)J,ble 3HaHl1.H MaTep11ana no 

OCHOBHblM BOnpocaM, npo.HBJleHO noH11MaH11e cyw,HOCTl1 11 B3al1MOCB.H311 paccMaTp11saeMblX 

npoueccos 11 HBJ1eH11i1, ,JJ,aHhl 11pas11nhHhie nonH11e OTBeTbI Ha 60111w11HcTBO sonpocoB. HeT rpy611x 

ow1160K, np11 OTBeTax Ha HeKOTOpbie BOnpOCbI ,JJ,onyw,eHbl HeTOYHOCTl1. 

«Xopowo» - npo)J,eMOHCTp11poBaHhI )J,OCTaTOYHO TBep)J,hie 3HaHl1H MaTep11ana no OCHOBHhIM 

BonpocaM, O)J,HaKO, He y)J.eJleHO )J,OCTaTOYHOro BHl1MaH11.H cyw,HOCTl1 11 B3al1MOCB.H311 

paccMaTp11saeMblX npou,eccoB 11 HBJleHl1H, )J,aHbl npaBl1JlhHhJe 110JlHhJe OTBeThl Ha 60Jlbilll1HCTBO 

sonpocos. HeT rpy6hIX ow1160K, np11 OTBernx Ha nonos11Hy sonpocos ,JJ,onyw,eHhI tteTO'lHOCTl1. 

«Y )J,OBJ1eTBOp11TeJlhHO» - npo)J,eMOHCTp11poBaHhl He)J,OCTaTOYHO TBep,ll,bie 3HaHl1H MaTep11ana 

no OCHOBHblM BOnpocaM, He y)J.eJleHO )J,OCTaTO'-IHOro BHl1MaHl1.H cyw,HOCTl1 11 B3al1MOCB.H311 

paccMaTp11saeMhlX npou,eccoB 11 .HBJleHl1H, 'laCTl1'-IHO )J,aHhl npaBl1JlhHbie 110JlHhie OTBeTbI Ha 

sonpocb1. EcTh rpy6h1e ow116K11, np11 OTBernx Ha HeKOTOpb1e sonpoChI )J,onyw,eHhI HeTOYHOCTl1. 

«Hey )J,OBJleTBOp11TeJlbHO» - He )J,aHO OTBeTa 11Jll1 )J,aHhl HenpaBl1JlhHhie OTBeThI Ha 60Jlhilll1HCTBO 

B011pOCOB, npo)J,eMOHCTp11pOBaHO HenOHl1MaH11e cyw,HOCTl1 npe)J,JlO)f(eHHhIX BonpocoB, )J,011YW,eHbl 

rpy6h1e ow116K11 np11 OTBeTe Ha BonpoCbl, KOMneTeHU1111 He ccf>opM11poBaHh1 110JlHOCThlO 11Jll1 

YaCTl1YHO . 

4. llopfliJoK npoeedeHU5l 3K3aJWeHa 

3K3aMeH nposo,JJ,11TcH nyTeM coYeTaHMH n11chMeHHOH 11 ycTHOH cf>opM. Ka)f(,JJ,hIH 6IrneT 

BKJJIO'-!aeT 3 TeopeT11'lecK11x sonpoca, 2 sonpoca 113 nepeYHH AJIH npocf>11n.ii 06y'leH11.H 11 OAMH 113 

cMe)f(HOH 06nacT11. BonpocbI 113 npocf>11nH cneu11anl13al(1111 acn11paHTa no)J,JJe)f(aT rny6oKoMy 

pacKph!Tl1fO B OTBeTax, a OTBeTbl Ha BonpoChl 113 CMe)f(HOro npocf>11JJ.H )J,OJI)f(Hhl 

npo)J,eMOHCTp11pOBaTb 11X l10Hl1MaH11e. 

Ha 3K3aMeHe pa3pewaeTcH 11cnoJJh30BaTh MaTep11anhI cnpaB04Horo xapaKTepa. Bee qneHbI 

3K3aMettau110HHOH KOM11cc1111 cnywa10T OTBeT 3K3aMeHyeMoro 11 ouemrna10T era 3Hatt11.ii. Pewett11e 

06 11TOfOBOH ou,eHKe 3HaH11H acn11paHTa 11p11H11MaeTCH KOMl1CC11eH Ha 3aKpblTOM 3ace.n,aHl111 

OTKpblTblM ronocoBaHl1eM 60J1bU111HCTBa fOJlOCOB l{JleHOB KOMl1CCl111, y'laCTBYfOilJ,11X B 

rOJIOCOBamrn. 

Tip11 paBHOM q11cne ro11ocos pewaI-OW,11M HBJJ.HeTCH ro11oc npe)J,ce)J,aTen.s1. Pe3yJJhTaThI c)J,a'l11 

rocy )J,apcrneHHOro 3K3aMeHa o6bHBJlHfOTCH B TOT )i(e )J,eHb nocne ocf>opMJJeH11.H B ycTaHOBJleHHOM 

nopH)J,Ke npoTOKOJlOB 3ace)J,aH11H 3K3aMeHaU110HHblX KOMl1CCl1H. 

5. llpoeeoemte KaHouoamcKoco 3K3a.MeHa OJIJl !IUif c OBJ 

llpose)J,eH11e KaH)J,11)],aTcKoro 3K3aMeHa )J,JlH 06yYmow,11xcH HHBa1111)J,oB 11 n11u, c OB3 

ocyw,eCTBJlHeTCH c yYeTOM peKoMeH)J,OBaHHblX ycJJOBl1H o6yYeHl1.H )J,JlH l1HBaJll1)J,OB l1 Jl11U c 083. 

B TaKOM cnyqae Tpe6osaH11.ii K npoueAype npose)J,eH11.ii 11 no.nroTOBKe 3K3aMeHa AOJJ)f(HbI 611Tb 

a)J,al1Tl1pOBaHbl 110)], KOHKpeTHbie orpaHl1'leHl1H B03MO)f(HOCTeH 3,LI,OpOBb.H o6y'laI-Ow,eroc.ii, )J,JlH qero 

)J,0Jl)f(Hhl 6hITh npe)J,yCMOTpeHbl cneu11aJlhHble TeXHl1YeCKl1e ycJIOBl1.H. 



6. Ilepe•1e1-1b peK0Me1-1oyeMou numepamypbz: 

6. 1. Oc1-1oe1-1ou cnucoK numepamypbz no memuKe ebzcoKWC 1-1anpR:>1Ce1-1uu 

1. 3neKTpOcpH3H4CCKl1e OCHOBbl TCXHHKH Bb!COKHX Hanp5DKCHHH: yi1e6. ;:i:m1 BY30B/ EopTHHK 
H .M. 11 ;:i:p. ; noJJ. o6w.. peJJ.. Bepew.arntta 11.11.- 2-oe 113JJ.., nepepa6. 11 JJ.On . - M .: ¥13,n:aTeJlbCKHH JJ.OM 
M3H, 2010. - 704 c. 

2. Kycpcpenb E., IJ,aeHrnh B., Kycpcpenh )];)I(. TexHHKa 11 3J1CKTpocpH3HKa BhICOKHX 
ttanpH)l(ett11i-1. llep. c attrn.: YLJe6Ho-cnpaB04Hoe pyKoBOJJ.CTBO.- ,[(onronpyJJ.Hhii-1: ¥13,n:aTenbCKHH 
JJ.OM «I1HTeJ1JleKT», 2011.- 520 c. 

3. TexH11Ka BbICOKHX ttanp5I)l(ett11i-1: YLJe6H11K JJ,J1R By3oB/ EoraTeHKOB 11.M., Eoqapos IO.H., 
fyMepoBa H .H., HMaHOB r.M. H ;:i:p.; no)I, peJJ,. KyLJHHCKOfO r.c .. - CTI6.: 3HeproaTOMH3JJ,aT. 
CattKT-T1eTep6yprcKoe OTJJ,-HHe, 2003. - 608 c. 

4. Ka;:i:oMcKaH K .11., JlaBpOB IO.A., Pei-1xep;:i:T A .A. TiepeHanpR)l(eHHR B 3J1eKTp11LJeCKHX ceTRX 
pa3JIHLJHoro Ha3HaLJeHHR 11 JaW.HTa OT HHx: YYe6HHK.- H0Boc11611pc1<: .VbJJ,-BO HrTY, 2004.- 368 c. 

5. 311eKTpoo6opy;:i:oBaH11e BbJCOKOfO 1-rnnp5I)l(eHHR HOBOfO nOKOJ1eHHR. 0CHOBHbJe 
xapaKTep11cT11K11 H 3J1eKTpoMarttHTHhle rrpou.ecchI: Mo1-1orpacp1151/ Ka;:i:oMcKaH K.TI., Jiaspos EO.A., 
JlameB 0.11..- HosoCH611pcK: J.13JJ,-BO HfTY, 2008 .- 343 c. (CepHH «Mottorpacp1111 HfTY») 

6. Kopo6ei-1HHKOB C.M. 3neKTpocp1131111ecK11e npou.ecchI B ra3oo6pa3HbIX, )l(HJJ,KHX 11 TBepJJ,bIX 
)J,113J1eKTpHKax. 

7. fOCT 1516.3-96 3neKTpoo6opyJJ.OBaHHe nepeMeHHOfO TOKa Ha Harrp5I)l(eHHe OT 1 )J,0 750 
KB . Tpe6osaHH5! K 3neKTp11LJecKoi-1 npoLJHocrn H30J15IU.HH.- M.: HTIK l13JJ,-BO CTaHJJ,apToB, 1998 .-50c 

8. KyY:HHCKHH r .c. 4aCTH4HbJe pa3p5IJJ,bl B BblCOKOBOJ1bTHblX KOHCTPYKU.HRX. JI.: 3tteprnR, 
1979.- 224 c. 

6. 2. Oc1-1oe1-1ou cnucoK no 311eKmpu1JecKUM cma1-1qU5l.M u 3JleKmJXJ31-1ep2emu1JecKUM cucmeMaM 

1. 3neKTpH4eCKHe c11cTeMbI 11 ceT11: y4e6H11K I A .B. JlbIKHH. - Hosoc116v1pcK: J.13JJ,-BO HfTY, 
2017. 363 c. - (CepHH «Y4e6ttHKH HrTY») 

2. TiepexoJJ,Hhie 3neKTpoMexatt11YecK11e npou.ecchI 3JleKTpw-1ec1<11x cHcTeM : yLJe6ttoe noco611e I A. 
11. ,[(onros. Hosoc11611pcK: J.13JJ.-BO HfTY, 2019. 236 c. 

3. Kyn11KOB IO. A . TiepexoJJ,1-1b1e npou.eccb1 B 3neKTp11LJec1<11x c11cTeMax : yLJe6ttoe noco611e I 
HoBocH611pcK : J.13.n.-so HrTY , 2006. 282 c. cxeMbI, Ta6n. 

4. TiepeXO)I,Hble 3JleKTpOMexa1-111LJeCK11e npou.ecCbl 3J1CKTp114CCKHX CHCTeM : y4e6HHK ,lI.J15! 
3JleKTpo:rnepreTH4eCKHX cneu.11anhHOCTeH sy3os. I B.A. BeHHKOB. M : Bb1cw. wKona, 1978. 
415 c. 

5. Ha;:i:e)l(HOCTh 3HepreTH4eCKHX cHcTeM. lfacTb 1. TeopeT111.JecK11e OCHOBhl : YY:e6ttoe rroco611e 
/ .B.f.K11Tyw11H. HosoCH6HpcK: M3JJ,-BO HfTY, 2003. - 256 c. (Cep115! «Y4e6HHKH HfTY») 

6. OnrnM113aU.H51 pe)KHMOB 3J1eKTpocTaHU.HH 11 3HeprorncTeM : yYe6HHK I A.r. Pyc11tta, 10.M. 
C11JJ,op1<11H, T.A. <l>Hn11nnosa.- H3JJ,aTeJ1hCTBO HfTY, 2007. - 355 c. 

7. <D11n11nrr0Ba T .A . 3ttepreTH4ec1<11e pe)l(HMhI 3ne1<Tp11LJec1<11x cTattu.11!1 H 3tteproc11cTeM: 
y':le6HHK I T.A. <l>11Jrnnrrosa.- .Vb;:i:aTeJlbCTBO HfTY, 2007. - 294 c. 

8. Onepanrnttoe ynpasnett11e B 3Heproc11cTeMax : y'-le6ttoe noco611e .ll.J151 sy3oB I E. B . 
KaneHTHOHOK, B. r. TipoKoneHKO, B. T. <l>eJJ,HH ; ITO)], o6w.. pe)I.. B . T. <De.n.11tta. MHHCK 
8bIW3HWa5! WKOJla ' 2007 .350 c. 

9. M11Kponpou.eccopttaH aBTOMaT11Ka 11 penetitta51 3aw.11rn 3neKTpo31-1epreTw1ec1<11x c11cTeM 
[y4e6Hoe noco611e JJ,J15! BY30B no HanpasneH111-0 140200 " 3neKTp03HepreTHKa"] I A. <D. 
,[(hHKOB, H. I1. Os4apeHKO. M.: I13JJ,aTeJ1hCKHH JJ,OM M3I1, 2010. - 535 c. 



10. Os•rnpeHKO H. 11. AsrnManIKa :rneprocHcTeM : [ytrn6HHK ,[(JUI sy3os no HanpasneHHIO 
no.n.roTOBKl1 "3neKTpo::rnepreTHKa"/. M. : l13.LJ. . .n.oM M3l1, 2007. 475 c. 

11 . CHCTeMbl 3JleKTpOCHa6)KeHH51 : [yYe6m1K] I H. n. fy)KOB, B . .51. 0JibXOBCKl1H, ,n:. A. 
TiaBJIIOYeHKO. HosoCH6HpcK : 113.n.-so HfTY , 2008. 257 c. HJI., Ta6n., cxeMhl 

6. 3. )Jonommme!lbHbzu cnucoK 

CospeMeHHhJe cTaThH B OTeYecTBeHHhlX 11 3apy6e)l{HhIX HayYHhIX H HayYH0-
11HcpopMau110HHhIX nepHO.D.HYeCKl1X 113.LJ.aHH51X, MaTep11aJibl 11HTepHeT-nOJib30BaHH51 no BOnpocaM 
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5. OpewKOB B.l1. l1mKeHepH51 3HaH11i1 [3neKTpOHHbIH pecypc]: yi-1e6Hoe 11oco611e. - P513aHb: 
PfPTY, 2017. - 64 c. - URL:https://e.lanbook.com/book/168029. 10. Ow:enKoB, A. IO. C11cTeM11 
aBTOMaTHYecKoro ynpasneHH51: TeopJ.rn , np11MeHeH11e, MO.LJ.eJI11poBaH11e B MATLAB : yye6Hoe 
noco611e .ll.Jl51 BY30B I A. ro. Ow:enKOB. - 4-e J.13.ll.., CTep. - CaHKT-fleTep6ypr : J1aHb, 2021. - 208 
c. - ISBN 978-5-81 I 4-8544-4. - TeKcT : 3JieKTpoHHhIH // JlaHh : 3JieKTpOHHo-6116JI110TeYHa5! 
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