
<l>e.r:.epaJihHOe rocy.r:.apcTBeuuoe 610.r:.~eTuoe o6pa3oBaTeJibHOe yqpe~.r:.euue 

BbICmero o6pa30B3HHSI 

HoBocu6upcKuii: rocy.r:.apcTBeHHhlii: TexuuqecKuii: yuuBepcuTeT 

« YTBEP)K,[(AIO» 
HaqaJihHHK OITKBK 

·®2~~~::2:=- B.IT. ,[(paryttoB 

~ 2022r. 

ITPOrPAMMA 
BCTYIIHTeJibHOro 3K3aMeHa B acn11paHTYPY no cneu;11anbHOCTl1 

2.4.1. «TeopenrqecKa5111 np11K11a.n;HM 3JieKTpoTeXHHKa>> 

HoBoc11611pcK 

2022 r. 



IlporpaMMa 06cy)K,I1,eHa Ha 3ace,I1,attn11 y~eHoro coBeTa cpaKynr:,TeTa pa,I1,110-

TeXHllKll ll 3JJeKTpOHllKI1 rrpOTOKOJI N!~ 2 « 16» <!?eBpamI 2022 r. 

ITporpaMMY pa3pa6oTarrH: 

,Il,-p TeXH. HayK, rrpocp. 

,Il,-p TeXH. HayK, rrpoc]:>. 

,Il,-p TeXH. HayK, ,Il,OU. 

KaH,Il,.TeXH.HayK,,Il,OU. 

KaH,Il,.TeXH.HayK,,Il,OU. 

KaH,I1,.TeXH.HayK,,I1,0U. 

2 

µ. ' r.c. 3l1HOBbeB. 

~&l?4:~ H.A.EaxoB~eB 
~ A.B. y )\OB>PieHKO 

Ll7' M.A. ):\bI6KO 

~rJte£ P.JI.rop6yttoB 



IlepeqeHb BonpocoB .n;m1 no.n;roTOBKH K BCTynMTeJibHOMY 3K3aMeHy no npocpMJIIO CMJIOBa51 

3JieKTpOHMKa 

1. Hayqno-Texuuqec.Kue H MeTOAOJioruqec.Kue OCHOBbl HCCJieAOB3HHSI 

ycTpOHCTB CHJIOBOH 3JleKTpOHHKH 

MecTO CHJIOBOH 3JieKTpOHMKH B 3JieKTpOTeXHlfqecKMX H 3HepreTMqecKMX CMCTeMax. 

CttcTeMHbIH no.n;xo.n; K aHaJIH3Y ycTpolicTB CMJIOBoli 3JieKTpoHHKM. 

3HepreTMqecKHe ITOKa3aTeJIH KaqeCTBa npeo6pa3oBaHM5I 3HeprmI B BeHTMJibHbIX 

npeo6pa3oBaTeJI5IX. 3HepreTHqecKMe noKa3aTenM KaqecTBa 3JieKTpoMarHMTHbIX npou,ec­

con. 

3neMeHTHa51 6a3a BeHTHJibHbIX npeo6pa3oBaTene:H:. CHJIOBbie nonynpono,n;HMKOBbie 

nptt6opbr. TpaHccpopMaTopbI M peaKTOpbr. KoH,n;eHcaTopbr. 

Btt,n;bI BeHTMJibHbIX npeo6pa3oBaTeneH: 3JieKTpttqecKoli 3HeprHM. 

MeTO,ll;bI pacqeTa 3HepreTHqecKMX noKa3aTene:H: rrpeo6pa3oBaTeneH: 

2. TeopHSI npeo6pa30B3HHSI nepeMenuoro TO.Ka B DOCTOSIHHhIH npH u.r:.eaJibHblX 

napaMeTpax npeo6pa3oBaTeJISI 

Bbmp51MMTenb KaK CMCTeMa. OcHOBHbie onpe.n;eneHM51 M o6o3HaqeHM5I. 

,L(nyxcpa3HbIH BbITip51MMTeJib O,ll;HOcpa3HOro TO Ka (m 1 = 1, m2 = 2, q = 1 ). 

Bbmp51MMTeJib o,n;Hocpa3Horo TOKa no MOCTOBoli cxeMe (ml = m2 = 1, q = 2). 

Bbmp51MMTeJib Tpexcpa3Horo TOKa co cxeMoli coe,n;MHeHM51 o6MOTOK TpaHccpopMaTopa 

TpeyroJibHMK-3Be3,n;a c HyJieBbIM BbIBO,ll;OM (ml =m2 = 3, q = 1). 
Bbmp51MMTeJib Tpexcpa3Horo TOKa co cxeMoli coe,n;MHeHM51 o6MOTOK TpaHccpopMaTopa 

3Be3,n;a - 3Mnar c HyneM (ml = m2 = 3, q = 1). 

IllecTmpa3Hblll BbITip5IMHTeJib Tpexcpa3HOro TOKa c coe,n;MHeHMeM BTOpMqHbIX o6MOTOK 

TpaHccpopMaTopa 3Be3,n;a - o6paTHa51 3Be3,n;a c ypaBHHTeJibHbIM peaKTOpOM (m 1 = 3' m2 = 2 

x3,q=l). 

Bbmp51MMTeJih Tpexcpa3Horo TOKa no MOCTOBoli cxeMe (ml = m2 = 3, q = 2). 

YnpaBn51eMbie BbITip51MMTen:a. Peryn:aponoqHa51 xapaKTep:acTMKa. 

3. TeopuSI npeo6pa3oBaHHSI nepeMenuoro TO.Ka B nocTOHHHbIH c yqeTOM pe­

aJibHhIX napaMeTpOB 3JieMeHTOB npeo6pa30BaTeJISI. 

Ilpou,ecc KOMMyTaIJ,MM B ynpaBJI51eMOM BbITip51MMTeJie c peanbHbIM TpaHccpopMaTopoM. 

BHeIIIH5151 xapaKTep:acTHKa. 

..... 

Pa6oTa Bbmp51MHTen51 Ha npoT:ano3,L(C np:a KOHeqHoM 3HaqeHMM crnm1rnBaIOmeH: ~ 

MH,ll;YKTMBHOCTH. 

Pe)l(HM 3aBMCMMoro MHBepTttpoBaHH51. 

06ma51 3aBHCMMOCTb nepn:aqHoro TOKa BbITip51MHTeJI51 OT aHO,ll;HOro M BbITip51MJieHHOro 
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TOKOB (3aKOH qepHhIIDeBa). 

CrreKTpbI rrepBHlfHhIX TOKOB Tpattc<l>opMaTOpOB BbIIIp5IMHTenei1: 11 3aBl1Cl1MhIX HHBep­

TOpOB. 

CrreKTpbI BhIIIp5IMJieHHoro 11 11HBepT11pyeMoro ttarrp5I)l(ett11i1 BeHTl1Jibttoro rrpeo6pa3o­

BaTeJI5I. 

0rrTHMI13aQ115I lfl1CJia BTOp111!HhIX <l>a.3 Tpattc<PopMaTopa BbIIIp5IMl1TeJI5I. 3KBl1BaJieHTHbie 

MHOrOcpa3Hhie cxeMbl BhIIIp5IMJieHH5I. 

BJil15IHl1e KOMMyTau;1111 Ha ,n:eMCTBYIOllJ,11e 3HalfeHl15I TOKOB TpattccpopMaTopa l1 ero Tl1-

IIOBYIO MOllJ,HOCTh. 

Bhrnp5IM11Terr11 Ha rrorrHOCTbIO yrrpaBJI5IeMhIX BeHTl1JI5IX. O,n:tto<l>a3Hhie 11 Tpex<Pa3Hhie 

KoppeKTOphI K03<l><P11u:11eHTa MOllJ,HOCTl1. 

PeBepc11BHhIH BeHTHJihHbIH rrpeo6pa3oBaTeJih (peBepc11BHhIH BhIIIp5IMHTerrb) 

fIOH5ITl1e 06 3JieKTpOMarHl1THOH COBMeCTl1MOCTl1. 

06paTHOe BJil15IHl1e BeHTl1JihHOrO rrpeo6pa30BaTen5I Ha IIl1TaIOIIJ;yIO ceTh 

Orrpe,n:errett11e ,n:orrei1 11cKa)KeH115I Harrp5I)KeH115I ceT11 rrapu:11arrhHhIM11 tterr11HeHHhIMl1 

IIOTpe611TeJI5IMl1. 

4. Ilpeo6pa30BaTeJIH DOCTOHHHOro uanp.H~eHHH B IlOCTO.HHHOe. 

IllttpOTHO-HMIIY IlhCHhJe rrpeo6pa30BaTeJil1 IIOCT05IHHOro HaIIp5I)KeHl15I. 

CxeMhI m11poTH0-11MrryrrhCHhIX rrpeo6pa3oBaTerreli. 

XapaKTep11cT11K11 llll1I1 rrp11 pearrhHhIX rrapaMeTpax 3rreMeHTOB. 

,IJ.ocTOHHCTBa 11 He,n:ocTaTKH m11pOTHO-l1MIIYilhCHhIX npeo6pa30BaTerrei1:. 

IIpeo6pa30BaTen11 c yrrpaBJI5IeMhIM o6MeHOM 3Hepr1111 Me)l(,n:y peaKTl1BHbIMH 3JieMeH-

TaM11 cxeMbI. IloBhIIDaIOllJ,11H rrpeo6pa3oBaTerrh. IloBhIIDaIOlll,e-rroHH)KaIOI.I.1J1e rrpeo6pa30-

BaTerr11. IIpeo6pa30BaTerr11 c TµaHc<l>opMaTopHoli pa3B5I3KOH Bxo,n:a 11 Bhixo.n:a. 

IIpeo6pa30BaTerr11 c 11crrorrh30BaH11eM pe3oHaHCHhIX 5IBJieH11i1: LC-KOHTypoB c rrepe­

KnIOlfett11eM rrp11 ttyrreBOM TOKe 11 c rrepeKJIIOlfeHl1eM rrp11 HyrreBOM HaIIp5I)KeHHI1. 

MeTo,n: ocpe,n:HeH115I rrepeMeHHhIX cocT05IHHH. 

IIo,n:xo.[J,hl K MeTo,n:aM Cl1HTe3a rrpeo6pa30BaTerreH" IIOCT05IHHOro HaIIp5I)KeHl15I. 

5. Ilpeo6pa30BaTCJIH IlOCTO.HHHoro uanpH~CHHH B nepeMenuoe - 3BTOHOMHhIC HH­

BepTOphl 

I1HBepTopo1 TOKa, Pe3oHaHCHhie HHBepTopb1. 

I1HBepTOpbI HaIIp5I)KeHH5I. ba30Bble cxeMhl Tpex<Pa3HhIX HHBepTopoB HaIIp5I)KeHI15I 

MttoroypoBHeBhie 11HBepTOpb1. 

,IJ.yarrhHOCTh 11HBepTopoB HaIIp5I)KeHl15I 11 TOKa. 

6. PeryJIHTOphI nepeMenuoro uanpH~eHHH 

Krracc11<P11Kau;1151 peryrr5ITopoB rrepeMeHHoro ttarrp5I)KeH115I. Peryrr5ITOphI c <l>a3oBhIM 
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crroco6oM perym1p0Batt1u1. Perym1TopI>1 c BOJII>To.n;o6aBKOH. PerymITopI>I c nrn:poT­

HO-HMTIYJII>CHI>IM cnoco6oM perynttpoBaHIDI. 

IlOBbilllaIOm;e-noHH)l(aIOm;He perymITOpbI (perymITOpbI c K03cpqrn11,HeHTOM rrpeo6pa30-

BaHIDI no HanpH)l(eHHIO 60Jibllle e.n;HHHI.I,bl). 

ManoBeHTHJibHI>Ie perynHTopI>I nepeMeHHoro Hanp~)l(ett1rn. 

7. Ilpeo6pa3oBaTeJiu nepeMeuuoro TOKa .B nepeMeHHhlH - npeo6pa3oBaTeJiu qacTOTbl 

Henocpe.n;cTBeHHI>Ie npeo6pa30BaTentt 1:1acTOTI>I Ha BeHTHJIHX c HenoJIHI>IM ynpasneHtteM 

(11,HKJIOKOHBepTopbI). 

Henocpe.n;cTBeHHI>Ie npeo6pa30BaTen11 1:1acTOTI>I Ha BeHTmrnx c rronHI>IM ynpasneHtteM 

( O)J;HOCTyneH1:1aTI>Ie ll .lJ:BYXCTyneHlfaTI>Ie MaTpll1:1Hbie KOHBepTOpbI). 

Henocpe.n;cTBeHHI>Ie npeo6pa30BaTen11 1:1acTOTI>I c K03cpcp1111,11eHTOM npeo6pa3oBaHH~ no 

HarrpH)l(eHHIO 6oJibllle e.n;HHHI.l,bT (noBbilllaIOm;He 11,HKJTOKOHBepTepbI H MaTpHY.Hbie KOH­

BepTOpbI). 

8. BeHTHJibHbie KOMneucaTOpbI uea.KTHBHbIX H aKTHBHbIX COCT3BJISIIO~HX DOJIHOH 

MOIQHOCTH. HaKonuTeJiu 3Hepruu 

KoMneHcaTopI>I peaKTHBHOH MOIIJ:HOCTH. KoH.n;ettcaTopI>I, KOMMYTMpyeMI>Ie THpttcTo­

paMH. PeaKTOpI>I, ynpaBJIHeMbie THpttcTopaMH. KoH.n;eHcaTopHo-peaKTopHI>Ie KOMneHca­

TopbI peaKTHBHOH MOIIJ:HOCTH. KoMneHcaTopI>I c BeHTHJII>HbIM HCT01:1HHKOM peaKTHBHoro 

Hanp~)l(eHHH. 

KoMnettcaTopI>I Mom;HocTH HCKa)l(eHHtt - aKTHBHhie cpttnbTpbI. 

HaKOTIHTeJIH 3HeprttH. 

9. MeTO.Z:.hI u cucTeMbI ynpaBJieHHSI BeHTHJihHhIMH npeo6pa3oBaTeJIHMH. 

Tpe6oBamrn K cttcTeMaM ynpasneHH~. MHoroKaHaJihHaH CHHxpoHHaH pa3oMKHyTa~ 

CHCTeMa ynpaBJieHHH «BepTHKaJibHOrO>> THTia. 

0.n;HOKaHaJibHaH aCHHXpOHHaH CllCTeMa yrrpaBJiemrn HenpepbIBHOro CJie)l(eHHH. 

Oco6eHHOCTh ynpaBJieHH~ «Y3KHM» ttMrryJihCOM Tpexcpa3HOH MOCTOBOH cxeMoif BeH­

THJihHoro npeo6pa3oBaTeJIH. 

Oco6eHHOCTH ynpaBJieHH~ npeo6pa3oBaTeJIHMH c rnttpOTHO-HMTIYJII>CHI>IM perynttpo­

BaHtteM 

CHcTeMI>I yrrpaBJieHHH c perynHpoBaHHeM KOMTIOHeHTOB o6o6m;eHHoro BeKTopa 

Hanp~)l(eHHH (TO Ka) - BeKTOpHoe ynpaBJieHirn. 

-

CTpyKTYPhI H MeTO.lJ:hI ynpaBJieHHH BeHTHJihHhIMH npeo6pa3oBaTeJIHMH c o6paTHhIMH :. 

CBH3HMH (3aMKHYThie CY BIT). 
CttcTeMI>I ynpaBJieHHH c ::meMeHTaMH HcKyccTBeHHoro HHTenneKTa. fioH~THe o HeqeT­

KHX MHO)l(eCTBax. CTpyKrypa cttcTeMI>I He1:1eTKoro ynpaBJieHHH AC-DC npeo6pa3oBaTeJieM 

5 



B Cl1CTeMe 3JieKTporrp11Bo.n;a IIOCT05IHHOro TOKa. C11cTeMI>I yrrpaBJieHl151 c 11CIIOJII>30BaHl1eM 

HettpOHHI>IX ceTett. 

10. CeMeiicTBa Mo.r:.u<1>uu.upoeauuh1x 6a30BhIX cxeM ycTpoiicTB cnJJoBoii 3JJeKTpo­

HHKH 

Bi>rnp5IM11Terr11 c yrryqnieHHI>IM K03cpqmu:11eHTOM MOiu;HOCTl1 3a cqeT 113MeHeHl151 CHJIO­

BOH cxeMI>I. 

Bi>rnp5IMHTeJIH c y rryqIIIeHHI>IM K03cpqmu;HeHTOM MOW,HOCTH 3a cqeT H3Mettemu1 arrro-

pHTMa ynpaBJieHH51. 

B i>rnp5IMHTeJIH-YMH O)l(HTerrH H BI>IIIp5IMHTeJIH -.n;en11Terr11 Harrp5I)l(eHH51. 

Bi>rnp5IMHTeJIH c KoppeKu:11eM: sxo.n;Horo K03cpcp11u:11eHTa MOI.a:HOCTH. 

Pa3HOBH.D;HOCTH npeo6pa30BaTerreM: IIOCT05IHHOro Harrp5I)l(eHH51 B IIOCT05IHHOe. 

Pa3BHTHe cxeMHI>Ix peIIIeHHH aBTOHOMHI>IX HHBepTopoB. 

Pa3HOBH.D;HOCTH npeo6pa3oBaTerreM: tiacTOTI>I c Henocpe.n;cTBeHHOH CB513I>IO (MaTpHtIHI>IX 

npeo6pa3oBaTeneM:). 
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ITpamrna arrecTaU:HH 

Ou:eHKa «OTJIHqHo» - TeopeTHqecKoe co,n:ep:>I<aHHe rrporpaMMhI ocBoeHo rroJIHOCThIO, 

6e3 rrpo6eJIOB, Heo6xo,n:HMbie rrpaKTJiqecKHe HaBbIKH pa60'Fbl c OCHOBHbIM MaTepHaJIOM 

ccpopMHpOBaHhI. 

Ou:eHKa «xopoIIIo» - TeopeTHqecKoe co,n:ep:>1<aHHe rrpo rpaMMhI ocBoeHo rroJIHOCThIO, 

6e3 rrpo6eJIOB, HeKOTOpbie rrpaKTHqecKHe HaBbIKH pa60TbI c OCHOBHbIM MaTepHaJIOM 

ccpopMHpOBaHbI He)];OCTaTOqHo. 

Ou:eHKa «y,n:oBJieTBopHTeJibHO» - TeopeTHqecKoe co,n:ep:>I<aHHe rrporpaMMhI ocBoeHo 

qacTuqHo, Ho rrpo6eJihI He HOC.HT cyrn:ecTBeHHoro xapaKTepa, Heo6xo,n:HMble rrpaKTHqecKtte 

HaBhIKH pa60TbI c OCHOBHbIM MaTepHaJIOM, B OCHOBHOM, ccpopMHpoBaHbI. 

Ou:eHKa «Hey,n:oBneTBopHTeJihHO» - TeopeTJiqecKoe co,n:ep)l{aHHe rrporpaMMhI He 

OCBOeHO, HeKOTOpbie rrpaKTHqecKHe HaBbIKH pa60TbI He ccpopMHpOBaHbI. 
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