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1. JMCIMIIJIMHBI, BK.JIIO‘IEHH!)IE B IPOI'PAMMY
BCTYIIUTEJBbHbBIX UCIIBITAHUUN B MATUCTPATYPY

1. TeopeTruueckre OCHOBBI AJIEKTPOTEXHUKU
2. DNEKTPUICCKUE MAITHHBI

3. DNeKTpUYEeCcKUe 1 SJIEKTPOHHBIE anmapaThl
4. DNEeKTPOTEeXHUYECKUE MATEPHUAIIBI

5. DIIEKTPUYECKUE CUCTEMBI U CETU

6. TexHuka BRICOKHX HAMPsHKCHUH

7. DNeKTpu4YecKue CTaHINH

2. COJEP KAHME YYEBHbBIX JUCIUIIVINH

1. TeopeTnyeckne 0CHOBBI YJIEKTPOTEXHUKH
du3nuecKue OCHOBBI AJIEKTPOTEXHUKH;, YPABHEHHS JIEKTPOMATHUTHOTO TOJISI.
3aKoHBI AIEKTPUUECKHUX IIETeH; e CHHYCOMAAIBHOTO TOKa; TpexQasHble IENH; pacuer
1enei npu NepruoIuYecKuX HECUHYCOHUIaTbHBIX BO3JICHCTBUSX.
4-X TIOTIOCHUKU; TIEPEXOHBIE TTPOLIECCH B TUHEHHBIX IEIIAX; HEIIMHEHHBIC JIEKTPUIECKUE U
MarHuTHbIE 1IETH; IIeMH C pacipele]ICHHBIMU MTapaMeTPaMHu.
Teopusi  PMEKTPOMArHUTHOTO  TOJSI;  DJEKTPOCTATHYECKOE  IOJIe;  CTAl[MOHAPHOE
ANIEKTPUYECKOE TMOJIe; MAarHUTHOE I0JIe; AHAIMTUYECKHWE M YHUCJICHHBIE METOJbI pacdeTa
INEKTPUYECKUX M  MArHUTHBIX  TOJIEH; TEePEMEHHOE  DJIEKTPOMAarHWTHOE  TOJIE;
MMOBEPXHOCTHBIN 3P PekT u 3pekT 6IM30CTH; TEKTPOMArHUTHOE PKPAHUPOBAHHUE.
Jlureparypa 1/ NOATOTOBKHU
1. Hemupuan K.C., Heitman JI.P., Koposkun H.B., Yeuypun B.JL
Teopernueckne OCHOBBI AIEKTPOTEXHHKH, T. 1, 2,3 — CII06.: [Tutep, 2009.
2. KopoBkun H.B., Cenuna E.E., Yeuypun B.JI. TeopeTudeckue OCHOBBI
anektporexHuku: Coopuuk 3anay — CII6.: ITutep, 2004.

2. DJaeKkTpHYecKHe MallMHbI
dyHIaMeHTaIbHbIE (PU3MUECKUE 3aKOHbI M TPUHIMIBI MPeoOpa3oBaHUs HSHEPTHH B
IMEKTPUUYCCKUX MAIIMHAX. THUIBI AJEKTPUUYECKUX MAIIMH U UX KJIACCU(PUKALMS; MPUHIIUIIBI
JEHUCTBUSI, KOHCTPYKIIMU, OCHOBHBIC YpPaBHEHHMSI U XapaKTEPUCTUKH TpaHCHOPMATOPOB,
ANEKTPUUYECKUX MAIIWH MOCTOSTHHOTO U NIEPEMEHHOI0 TOKA.
[Totepu u KIIJ| snexktpuueckux wMamuH. CrnocoObl Mycka W PETyJIMPOBaHUS YaCTOTHI
BpallleHUs Pa3IUYHBIX THUIOB DJIEKTPUUECKUX JBUTATeNIel, OCHOBHBIC MPUHIUIIBI U 3a/1a4u
MIPOCKTUPOBAHUSA JJIEKTPUUYECKUX MaIlWH. BBIOOp HX 3IEKTPOMAarHUTHBIX U TEIJIOBBIX
Harpy3ox.
Jlureparypa 1Ji NOATOTOBKHU
1. DnexkTpuueckue MaimidHbL. BBeieHHE B OIEKTpOMEXaHUKY. MaliuHb
MOCTOSIHHOTO TOKa U TpaHchopmaropsl: / Bonbaek A.U., [Tonos B.B — CII6:
[Tutep, 2008.
2. Bompiek AWM., IlomoB B.B. Dnekrpuyeckue MammHbl. MaliuHel
MEePEeMEHHOT0 ToKa: YueOHuk /st By3oB. — CII6: [Turep, 2008.



3. DJIeKTpUYecKNe U JIeKTPOHHbIE allNnapaThl
Knaccudpukanust  3MekTpuuecKuxX W DJEKTPOHHBIX  ammaparoB.  J[mHaMmuyeckue
XapaKTEPUCTUKU AJIEKTPOMATHUTHBIX MEXaHU3MOB.
HomuHanbeHblii  TOK, HOMHHAIBHBIA TOK  OTKJIKOUYEHHUS, TOK TEPMHUYECKOU U
ANEKTPOAMHAMUYECKON CTOMKOCTH BBIKJTFOYATECIIS BBICOKOT'O HaIPSKEHUS .
DJIEKTPOAMHAMUYECKHUE CUJIbI B KOHTaKTaX. HarpeB KOHTAKTOB B AJIEKTPUYECKUX amaparax.
DJIeKTpuYecKass Jyra OTKJIIOYEHHUS] M JIyrOoracUTEIbHbIC YCTPOMCTBA BBIKJIIOYATENICH
BBICOKOT'O HanpsbkeHus. HopMupoBaHHOE Mepexo/IHOe BOCCTAHABIIMBAIOIIECECS HAMPSKEHHUE.
N3meputenbHbie TpaHCcPOpMATOPHl TOKA U HAMPSHKEHUS, OTPAHUYUTENN MEePEHANPSKEHUM .
ABTOMAaTHYECKHUE BBIKJIIOYATEIM HU3KOIO HANpSHKEHUS; JyTOracUTeNIbHbIE YCTpPONCTBA
HU3KOTO HAaMNpsDKEHUsST TIOCTOSSHHOTO W MEPEMEHHOTO  TOKa;  IMOJYIPOBOIHUKOBBIC
ANIEKTPUUYECKUE aNMapaThl.
[TapameTpsl 25era3za U Bakyyma Kak M3OJSAIMOHHON U IYroracsilieid cpejibl, UX HEAOCTAaTKU
MpU  WCHOJIb30BAaHMM B BBIKJIIOYATENISAX  BBICOKOTO  HAMNPSIKEHUS;  KOMILICKTHBIC
pacrpeae/uTeNIbHbIe YCTPOUCTBA C 3JIETa30BOM U30JIAIMEH BEICOKOTO HAIIPSYKEHUS.
Jluteparypa 1/ NOATOTOBKHU
1.DnmekTpuyuecKue ammaparhl yIpaBIeHUS U aBTOMATHKH: yuyeOHoe mocobue. / C. M.
Ammononckuii, 0. B. Kyknes, B. f. ®ponos; CII6.: U3gatenscTBO «JIaHbY,
2017. —- 256 c.: min. (YueOHuKH 118 By30B. CrienuaibHas JuTepaTypa).
2.BEIKITIOUATEIM IEPEMEHHOTO TOKA BBICOKOI'O HaNpsiKeHHs: yuyeOHoe mocooue / E.
H. Tonkonoros; Cankrt-IletepOyprckuii rocynapCTBEHHbIH MOTUTEXHUYECKUN
yauepcuret. — CI16.: U3a-Bo [TomutexH. yu-Ta, 2015, c. 263.
3.DmeKkTpuuecKre amnmapaThl BBICOKOTO HampspkeHus: YueO. mius By3oB / I'. H.
Anekcannpos [u ap.] ; mox pen. I'. H. Anexcanapos. — 2-e u3x., mepepald. u JOII.
— CII6.: U3a-Bo CIIOI'TY, 2000, ¢.503.

4. JneKTPOTeXHUYeCKHe MATepuaJbl
[TpoBOIHUKH, TOTYITPOBOJAHUKH, TUIIEKTPUKH U UX KIIACCH(PHUKAIIHSL.
DIEeKTPONPOBOIHOCTh MAaTEPUAIIOB; MOISPU3ALUS, AUDTIEKTPUUECKHE MTOTEPH.
[IpoGo¥i NUAIEKTPUKOB; CTApEHHE AUIICKTPUKOB, XHMHUYECKOE CTPOCHHE W CBOMCTBA
MIOJINMEPOB.
Knaccudukanus cuctem 3JeKTpUUeCcKON N30IUUU; TPeOOBAaHUS K 3JIEKTPUUECKON U30JISUU
ANEKTPOIHEPreTUUECKOT0, DIEKTPOTEXHUYECKOTO O000pYyIOBaHUS, H30JALUU Kadelsew,
IIPOBOJIOB, AJIEKTPUUYECKUX KOHJIEHCATOPOB. THUMMYHBIE KOHCTPYKUMU M TEXHOJOTHMU HX
W3TFOTOBJICHUS; CHUCTEMbl KOHACHCATOPHOW M30JILIMM M TMPOBOJHUKOBBIE MAaTE€pHAJIBI.
['pynmbl kaOenbHBIX W3S, TPUHIIMIIBI UX BBIOOpA U pacyeTa.
HeuzonupoBanHble mpoBoja AJid JIMHUK 3JEKTporepesad, CUIOBble Kabenu U KabelbHble
JIMHUU; BOJIOKOHHO-ONITHYECKHE Kabemnu.
JIutepatypa Ajs NOATOTOBKHU
1. Camycenko A.B. CtumkoB HO.K. «3Dnektpodusndeckue mpoiecchl B razax
MIPU BO3JICMCTBUU CHIIBHBIX AJIeKTprueckux monei» u3a. CIITY. CII6. 2011. —
566 c.
2. bnaiit 2.P., bnyp /1. Dnexkrpuueckue cBoiicTBa noiaumepoB Uza. @uzMaTiur.
- 2008 ISBN: 978-5-9221-0893-5. — 378 c.
3. Hopraués JI.B., bonnapenko O.B. BonokonHo-onTHueckue Kabenu U JTUHUUA
cBs3u. Uzn. Dxotpeitn. M. 2002. — 321 c.
4. Jlapuna D.T. CunoBple kaOenu M KaOelbHbIE JHHUU, «DHEProaTroMHU3AAT»,
1984, 284 c.



5. DylekTpUYeCKHE CHCTEMbI M CEeTH
OOmme cBeneHUs: 00 DIEKTPOIHEPTETUUECKUX CUCTEMax. XapaKTEPUCTUKUA 000OpyHIOBaHUS
JUHUN 3JIEKTPOTIEpeIaun U MOACTAHIIMNA. THITBI KOHDHUTYpaIuil JIEKTPUICCKUX CETEH.
DNEeKTpUYECKUE HArpy3Ku Y3JIOB OJJIEKTpUYecKUX ceTed. CXxeMbl 3aMelleHus JUHUN
AJIEKTponepeadu, TpaHC(HOPMATOPOB U aBTOTPaHC(HOPMATOPOB.
Pacuer peXUMOB 3IIEKTPOIHEPreTUYECKUX CUCTEM. banaHChl aKTUBHOM U pPEAKTUBHOU
MOIITHOCTH B Y3HEPrOCUCTEME, KAUE€CTBO JIEKTPOIHEPTUH.
PerynupoBanuie HanpsiKEHUSI U YaCTOTHI B AJIEKTPOIHEPTETUUECKOMN CUCTEME.
[lepexonnpie mpolecchl B INEKTPUUYECKUX CHUCTEMax; KIacCU(PUKAIUSI TEPEeXOIHBIX
MIPOLIECCOB, MPUYUHBI BO3SHUKHOBEHHS.
[loHATHS yYCTOMYMBOCTU B BJEKTPOIHEPTETUUECKUX CHCTEMAX, MEpPHl IOBBIIIEHUS
YCTOMYUBOCTH.
VY napHbiif K03QGUIHEHT U yIapHBIA TOK.
Metoa CMMMETPUYHBIX COCTABIISIOIIHX.
JlutepaTypa AJ1s1 HOATOTOBKH
1. Koctun B.H. DnexTposHepreTuueckue CUCTEMbI U CETH: Y4UeOHOe mocooue. —
CII6.: Tpowurxkwmii moct, 2015. — 304 c.: nm.
2. EBmoxynun [.A. DnexTpuueckue CUCTEMBbI U ceTU: yd4eb. mocobue s
CTYZIEHTOB JJIEKTPOIHEPreTUYECKUX CIEIUAIBbHOCTEN BY30B. — M31-BO. 3-€,
uctp. u goi. — CII6, OO0 «Cunres byk», 2011. — 288 c.: w.
3. DIEeKTpOMEXaHUUYECKUE TEePEeXOHbIE MPOIECCHl B AIEKTPOIHEPTETUUECKUX
cucreMax: yue0. mocobue / A.H. bensieB [u ap.]. — CII6.: U3n-Bo [lonutexH.
yH-Ta, 2017. — 156 c.
4. DNeKTpOMarHUTHbIE TEPEXOJHBIE TIPOIECChl B  AJIEKTPOIHEPTETUUECKUX
cucremax: yue0. mocooue / A.H. bensieB [u np.]. — CII6.: U3n-Bo IlomuTexH.
yH-Ta, 2012. — 149 c.
5. DriexTpuyecKue CUCTEMBI U ceTH : yueld. mocobue / A. C. bpunuHckuii u [1p.].
— CII6. : TIOJIMTEXIIPECC, 2020. — 174 c.

6. TexHnka BHICOKHX HANPSIZKEHUH
Bunel snektpudeckoil  M30MSIME  O0OOpYAOBAaHUS BBICOKOTO HampspkeHHs. M3omsius
BO3JYLIHBIX JJUHUI JJIEKTPONEPEIAUN.
MonHue3amura BO3AYIIHBIX JMHUK. WM3onsuus 31eKTpooOOpYyJOBaHUS CTAaHIUN U
MOACTAHIUM, 3aKPBITBIX M OTKPBITBIX PaCIpPENEIUTENbHBIX YCTPOWCTB. JJera3zoBas
W30JISLHS; BHYTPEHHSSI U30JIS1IMS YCTAHOBOK BBICOKOTO HAIIPSIKEHUS.
M3onsmust  BBICOKOBOJIBTHBIX ~ Kaledell W KOHJAEHcAaTopoB.  MonHuesaummra U
ANIEKTPOMAarHUuTHas COBMECTHUMOCTb OOOpPYAOBAaHMSI CTaHIMH W MOACTaHIMM. 3amura
W30JISIIUH DJIEKTPOOOOPYIOBAHUS OT BHYTPEHHUX MEPEHANPSIKCHUN.
OCHOBBI BBICOKOBOJIBTHBIX U3MEPEHUI U UCIIBITAHUI, UCTIBITATEIbHBIC YCTAHOBKH BBHICOKOTO
HaIpsDKEHUs: TEHepaTOpbl HMMMYJIbCHBIX HAMpPSDKCHUH, WCMBITAaTEIbHBIE YCTaHOBKH
MIOCTOSIHHOTO HAIPSIKEHHUS U MPOMBIIILIEHHON YaCTOTHI.
Jlureparypa sl MOATOTOBKH
1. TexHuka BBICOKMX HaNpPsSOKEHUM: y4yeOHOe TOcoOMe [Jis BY30B IO
HaIlpaBJICHUIO MOATOTOBKM OakanaBpoB "Texunuueckas ¢usuxa" / FO. H.
bouapos, C. M. [dyaxun, B. B. TurkoB; wu3n-so «lOpaiit» cep.
Yaupepcutetsl Poccuu, 2016.
2. B.TutkoB, ®.XanunoB IlepeHanpspkeHus W MOJHHE3AIUTa, YydeOHOE
rmocooue, «Jlaupy, 2016.



7. DjeKTpUYecKue CTAHIUN
CuHXpoHHBIE TypOO- U THAPOTEHEPATOPHI: KOHCTPYKIUSL pOoTOpa U ctatopa. KoMnoHoBKa B
MalIMHHOM 3ajie¢  DJIEKTPOCTAHIIMM, CHUCTEMbl BO30YKIEHUS, CHCTEMbl OXJIAKICHUS,
OCHOBHBIE TTapaMETPhl CHHXPOHHBIX TE€HEPATOPOB.
PexxuMbl paboThI TeHEPAaTOPOB, MYCK U CUHXPOHU3AIIMSI, TapajliesbHas paboTa reHepaTopoB,
AKCIUTyaTalus reHepaTopoB.
Komnencamnusi peakTHBHON MOIIHOCTH B JHEPrOCHUCTEME, PETYIUPOBAaHUE HAIMPSDKEHUS B
y3J1aX SHEPTOCHCTEMBI 32 CYET CHHXPOHHBIX KOMIIEHCATOPOB.
[Iyck CHHXPOHHBIX KOMIIEHCATOPOB, paboTa TypOO- U THUAPOrEHEPATOPOB B PEKUME
CUHXPOHHOT'O KOMIIEHCATOpa, MEPEeBOJI CHHXPOHHOM MAIMHBI B PEXKUM CHHXPOHHOTO
KOMIIEHCATOPa, KOHCTPYKTUBHBIE OCOOCHHOCTH CHHXPOHHBIX KOMIIEHCATOPOB.
KoMIIekTHbIE TOKOMPOBOABI HHU3KOTO M CPEAHErO HaIpshKeHHs; THOKas W JKecTKas
OIIIMHOBKA PACTPECIUTENbHBIX YCTPONCTB BHICOKOT'O HAIIPSIKCHHUS.
Cratuyeckue ycTpoiicTBa KOMIIEHCAIIMU PEAKTUBHOM MOIIIHOCTHU: KOHJIEHCATOpHBIE OaTapeu:
KOHCTPYKIIMS, OONacTd  TNPUMEHEHHUS, OCOOCHHOCTH  KOMMYTAIlMH;  CTaTHYECKUE
TUPUCTOPHBIE KOMIICHCATOPBI: TPUHIIUI JIEHCTBUS, BHUIBI. YCTPOWCTBA MPOJOJIBHOU
KOMIIEHCAIIMU B BUJE IOCJIEIOBATEIIbHBIX KOHJEHCATOPHBIX Oarapeil; MIyHTHPYIOUIUE
PEaKTOPEHI.
Jluteparypa 1isi NOATOTOBKH
1. OCHOBBI COBPEMEHHOW OHHEPreTUKW : B 2 T. : y4eOHUK Ui BY30B IO
HaPaBJICHUSAM TOATOTOBKH «TemmosHepreTikay, «IIeKTPOIHEPTETHKAY,
«QHepromamuHocTpoeHuey / moxa ooul. pen. E. B. AmerucrtoBa. — 5-e u3z.,
crep. — M.: U3parensckuii tom MOU, 2010.
2. Pexxumbl paGoThl 3ekTpoobopyaoBaHus nnekTpoctanimii / Uepnosern A.K.,
Jlamunyc A.A. — Uza-so CIIGITIY, 2006.
3. DnexkTpuyeckas 4YacTh CHUCTEM JJIGKTPOCHAOXKEHUS dJEKTPOCTaHLUUN U
noactanuii / Yepnosen A.K., Jlamunyc A.A. — U3n-Bo CIIOITIY, 2006.



3. IPUMEP TECTOBbBIX BOITPOCOB

1. DJNEeKTpOCTaHIMM KAaKOro TUIA UI'PAIOT IJIaBHYIO pPOJib B BBIPAOOTKE 3JIEKTPOIHEPIHUHU B
Poccun?

2. Jlma  cBsA3W  ceTed  KakuMX  HaNpsOKEHWH — Hamboliee  BBITOAHO — MPUMEHSITh
aBTOTpaHchHOpMaTOphI?

3. Jng yero B cXeMe€ THAPOAKKYMYJUPYIOIIEH 3JIEKTPOCTAHIIMM Ha OJHMH TE€HEepaTop
MPUXOJUTCS JBA BHIKIIIOYATEIS?

4.  OT KakuX XapakTEepPUCTUK BBIKJIIOYATENEH 3aBUCUT YCHEIIHOCTh MPOTEKAaHUs camo3amnycka?

5. Kakue nupekTuBHbIE JOKYMEHTHI SIBJISIOTCS OCHOBHBIMH IIPU ONPEICICHUN XapaKTEPUCTHK
NepEeHANPSKEHHUI?

6. K M3MEHEHUI0 KakuxX MapaMeTpoOB CXEMbl 3aMEIICHHUS MPUBOJIUT PACLICIVIEHUE MPOBOJIOB
(ha3bl IMHUY AIIEKTponepenaun?

7. 3BecTHBI CHHYCOUJAIbHbIE TOK U HANPSKEHNUE

I =282 sin314t, u = 141sin(314t+ 1 /6).

KakoBbl jelicTByromue 3HaueHuss Toka | m Hanpsbkenwmst U, dactora f m3MeHeHWs Toka H
HaMpPsDKEHUS, CABUT (a3 ¢ Mexxy HUMH?

8. MouHoCcTh Harpy3kud Ha npueMHoM Kouie Juauu S, = 1,0 +j0,5 (o0.e). Bo ckonbko pa3
YMEHBILATHCSA NOTEPU AKTUBHOM MOIIHOCTH MPU MOJHOW KOMIEHCAIMM PEAKTUBHON MOIIHOCTH
Harpy3ku KOMIIEHCUPYIOIIUMHU YCTPOMCTBAMM U HEU3MEHHOM HaNpsKEHUU Ha KOHLAX JIMHUU?

9. Uemy paBeH YCTaHOBMBIIMICS TOK KOPOTKOIO 3aMblKaHHs TpaHc(opmaTtopa, €clid €ero
U, = 5%7?

10. C yeMm MOKeT OBITh CBSI3aH HECUMMETPHUHBIN PEKUM padOThI ceTeii?

11. M3MepeHHOE C TOMOINBIO MIAPOBOTO pa3psSAHMKA HAMPSHKEHHE TPOOO0S BO3IYLIHOTO
MPOMEXYTKa NpPH NPOMBINUIEHHOW uyactoTe coctaBwio 115 kB. KakoBo 50%-pa3psnnoe
HalpsHKEHUE JAHHOIO MPOMEXYTKAa MPH BO3JIECHCTBHUM BOJIHBI T'PO30BOTO HANpPSKEHUsS, €CIIU
KO3((QULHMEHT UMITYJIbCa IJIs1 HETO COCTAaBJISET BEIUYUHY 2,57

12. Kakomy 3aKOHY NOJUHHSIETCS] CTapEHUE U30JISLUN HU3KOBOJIBTHBIX SJIEKTPUUECKUX MAIIUH?
13. Or 4Yero JOJKEH OTCTpPauBaThCcsl TOK cCpaldaThiBaHUS MPOAOJIbHON Au(depeHInaTbHOMI
3aIIUThI? G T

14. Jns menwm, cxema KOTOpPOW HM300paykeHa Ha PHUC., OMPEACITUTE J L € 1 |
nmokazanus ammepmerpoB Al m A2, a Takxke BombTMeTpa V mpu d ""i-: : [ I [
r=xc=x=10mul =10 A. ‘ A

15. Yto Ha3bIBae€TCAd TOKOM 3JIEKTPOJAMHAMUYECKON CTOMKOCTH BBIKIIOUATENS?

16. KakuM 10JKHO OBITH CONPOTHUBIIEHUE ITYCKOBOTO PEOCTaTa, BKIOYEHHOTO MOCIEA0BATEIHHO
C SIKOpeM, YTOOBI MyCKOBOM TOK JBHUTATEIs MapauieIbHOro Bo30yxaenust O6vu1 pased |, = 21,
eciu u3BecTHo, uto U, = 220 B, |, = 10 A, conpotusnenue sikops R, = 0,1 Om?

17. Kakoil xapakTep HOCUT MarHUTHBIN MOTOK IONEPEYHOW PEAKLUUHU SIKOPSI IPU HOMHUHAJIBHOM
TOKE BO30YKICHHUS?

18. Kaxkas koMMyTanus B MAallIMHE TIOCTOSIHHOT'O TOKA SIBJISIETCS] ONTUMAIBHON ?

19. Jlns gero HyxHa (OpCUPOBKA BO30YKICHHUSI CHHXPOHHBIX T€HEpaTOpOB?

20. KakoBbl COOTHOLICHHS MeEXIy (a3sHBIMH M JHMHEWHBIMH HAmpsOKCHUSIMM W TOKaMU B
CUMMETPUYHOM IIPUEMHHUKE, COCIUHEHHOM TPEYTOJbHUKOM?



4. SAK/IIOYUTEJBHBIE ITIOJTOXEHUA

[Tocne mpoBeneHHs] MEXIUCHUITMHAPHOTO SK3aMeHa a0UTypueHTa WH(OPMUPYIOT O
pe3ysIbTaTax MEXIUCUUIIMHAPHOTO IK3aMEHa.

B cnyuae Hecornacusi ¢ pe3ylbTaToM BCTYHHUTENIBHOTO UCHBITAHUS aOUTYpUEHT UMEET
MIPaBO Ha aleJUIALMIO [0 PE3yJIbTaTaM BCTYIUTEIbHOIO UCTIBITAHHUS.



ANNOTATION
The program contains a list of topics (questions) on the disciplines of the
professional cycle of the bachelor's training plan in the major 13.03.02 Electric Power
and Electrical Engineering, included in the test assignments of entrance exams for

the master's degree.

The entrance exam is evaluated on the 100-point scale.
The minimum number required for successfully passing the interdisciplinary
exam is 50 points (50%0).
Entrance tests for English-language educational programs are conducted in
English.



1. DISCIPLINES INCLUDED IN THE PROGRAM
OF MASTER'S DEGREE ENTRANCE EXAMS

. Theoretical foundations of electrical engineering
. Electric machines

. Electrical and electronic devices

. Electrotechnical materials

. Electrical systems and grids

. High voltage technologies

. Power stations
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2. CONTENT OF ACADEMIC DISCIPLINES

1. Theoretical foundations of electrical engineering
Physical foundations of electrical engineering; electromagnetic field equations.
Electrical circuit laws; sinusoidal current circuits; three-phase circuits; circuit calculation for
periodic non-sinusoidal effects.
Quadripoles (two-port network); transient processes in linear circuits; nonlinear electrical
and magnetic circuits; circuits with distributed parameters.
Electromagnetic field theory; electrostatic field; stationary electric field; magnetic field;
analytical and numerical methods of calculating electric and magnetic fields; alternating
electromagnetic field; surface effect and proximity effect; electromagnetic shielding.
References
1. Demirchan K.S., Neumann L.R., Korovkin N.V., Chechurin V.L. Theoretical
Basics of Electrical Engineering, 1, 2, 3 - St. Petersburg: Piter, 2009.
2. Korovkin N.V., Selina E.E., Chechurin V.L. Theoretical Basics of Electrical
Engineering: A Taskbook - St. Petersburg: Piter, 2004.

2. Electric machines
Fundamental physical laws and principles of energy conversion in electric machines. Types
of electric machines and their classification; principles of operation, design, basic equations
and characteristics of transformers, AC and DC electric machines.
Loss and efficiency of electric machines. Ways to startup and regulate the frequency of
rotation of different types of electric motors, the basic principles and tasks of designing
electric machines. Choice of their electromagnetic and thermal loads.
References
1. Electric Machines. Introduction to the Electromechanics. DC Machines and
Transformers: / Voldek A.l., Popov V.V - St. Petersburg: Piter, 2008.
2. Voldek A.l., Popov V.V. Electric Machines. AC Machines: A Textbook for
Universities. - St. Petersburg: Piter, 2008.



3. Electrical and electronic devices
Classification of electrical and electronic devices. Dynamic characteristics of electromagnetic
mechanisms.
Nominal current, nominal shutdown current, thermal and electrodynamic withstand current
of high-voltage circuit breakers. Electrodynamic forces in contacts. Heating of contacts in
electrical devices.
Electric arc disconnection and arc extinguishing devices of high-voltage circuit breakers.
Normalized transient recovery voltage.
Current and voltage measuring transformers, surge arresters. Automatic low-voltage circuit
breakers; arc extinguishing low-voltage devices of AC and DC current; semiconductor
electrical devices.
Parameters of sulfur hexafluoride and vacuum as an insulating and arc extinguishing
environment, their disadvantages when used in high-voltage circuit breakers; complete
switchgears with sulfur hexafluoride high-voltage insulation.

References

1. Electrical Control and Automation Equipment: Study Manual. / S.M. Apollonsky,
Yu.V. Kuklev, V.Ya. Frolov; St. Petersburg: Lan Publishing House, 2017. -256
p.: ill. (Textbooks for universities. Special literature).

2. High-Voltage AC Switches: Study Manual / E.N. Tonkonognov; St. Petersburg
State Polytechnic University. -  St. Petersburg: Polytechnical University
Publishing House, 2015, p. 263.

3. High-Voltage Electrical Devices: Study Manual for Universities / G.N.
Alexandrov et. al.; edited by G.N. Alexandrov. — 2nd ed., reworked and
expanded. St. Petersburg: St. Petersburg State Technical University Publishing
House, 2000, p.503.

4. Electrotechnical materials
Conductors, semiconductors, dielectrics and their classification.
Electrical conductivity of materials; polarization, dielectric losses.
Breakdown of dielectrics; aging of dielectrics, chemical structure and properties of polymers.
Classification of electrical insulation systems; requirements for electrical insulation of
electric power and electrical equipment, insulation of cables, wires, electric capacitors.
Typical designs and technologies for their manufacturing; capacitor insulation systems and
conductive materials. Cable groups, their choice and design principles.
Uninsulated wires for power lines, power cables and cable lines; fiber optic cables.
References
1. Samusenko A.V. Stishkov Yu.K. "Electrophysical Processes in Gases Exposed to
Strong Electric Fields" SPSU Publishing House. SPb. 2011. -566 p.
2. Blythe E.R., Bloor D. Electrical Properties of Polymers. Fizmatlit Publishing
House - 2008 ISBN: 978-5-9221-0893-5. — 378 p.
3. lorgachev D.V., Bondarenko O.V. Fiber Optic Cables and Communication Lines.
Ecotrade Publishing House. M. 2002. — 321 p.
4. Larina E.T. Power Cables and Cable Lines, Energoatomizdat, 1984, 284 p.

5. Electrical systems and grids
General information about electric power systems. Characteristics of equipment of power
lines and substations. Types of electrical grid configurations.



Electric loads of electrical grid nodes. Equivalent circuits of power lines, transformers and
auto transformers.
Calculation of operation modes of electric power systems. Balances of active and reactive
power in the power system, quality of electricity.
Voltage and frequency regulation in the electric power system.
Transient processes in electrical systems; classification of transient processes, causes of
origin.
Concepts of sustainability in electric power systems, measures to increase sustainability.
Short-circuit current and its properties. The method of symmetrical components.
References
1. Kostin V.N. Electric Power Systems and Grids: Study Manual. - St. Petersburg:
Trinity Bridge, 2015. 304 p.: ill.
2. Evdokunin G.A. Electrical Systems and Grids: Study Manual for Students of
Electrical Engineering Majors of Universities. 3rd ed., corrected and expanded -
St. Petersburg, Synthesis Book LLC, 2011. 288 p.: ill.
3. Electromechanical transients in electric power systems: studies. manual / A.N.
Belyaev [et al.]. — St. Petersburg: Publishing House, 2017. — 156 p.
4. Electromagnetic Transient Processes in Electric Power Systems: Study Manual /
A.N. Belyaev et al. St. Petersburg: Polytechnical University Publishing House,
2012. 149 p.
5. Electrical Systems and Networks: Study Manual / A.S. Brilinsky et. al. St.
Petersburg: POLYTECHPRESS, 2020. 174 p.

6. High voltage technologies
Types of electrical insulation of high-voltage equipment. Insulation of overhead lines.
Lightning protection of overhead lines. Insulation of electrical equipment at power stations
and substations, closed and open distribution devices. Sulfur hexafluoride insulation; internal
insulation of high-voltage plants.
Insulation of high-voltage cables and capacitors. Lightning protection and electromagnetic
compatibility of equipment of power stations and substations. Protection of electrical
insulation from internal overvoltages.
The basics of high voltage measurements and tests, high-voltage test rigs: pulse voltage
generators, constant voltage and industrial frequency test rigs.
References
1. High-Voltage Technologies: A Textbook for Universities in the "Technical
Physics" bachelors’ major / Y.N. Bocharov, S.M. Dudkin, V.V. Titkov; Urait
Publishing House, Universities of Russia series, 2016
2. V.Titkov, F. Khalilov Overvoltages and Lightning Protection, study manual,
"Lan," 2016.

7. Power stations

Synchronous turbo and hydro generators: rotor and stator design. Engine room layout of the
power plant, the excitation system, the cooling system, the basic parameters of synchronized
generators.

Generators, startup and synchronization, parallel operation of generators, generator
operation.

Compensation of reactive power in the power system, voltage control in the nodes of the
power system using synchronous compensators.
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Startup of synchronized compensators, operation of turbo- and hydro generators in the
synchronous compensator mode, transition of the synchronous machine to the synchronous
compensator mode, the design features of synchronized compensators.

Complete low- and medium voltage conductors; flexible and rigid busbars of high-voltage
switchgears.

Static reactive power compensation devices: capacitor batteries: design, applications,
commutation features; static tyristor compensators: operation principles, types. Longitudinal
compensation devices in the form of serially connected capacitor batteries; shunt reactors.

References
1. Foundations of Modern Energy: in 2 volumes : a textbook for universities in the
majors "Heat Power Engineering,” "Electrical Engineering,” "Energy

Engineering™ / under the general ed. E.V. Amethysov. — 5th ed., stereotypical. -
M.: MEI Publishing House, 2010.

2. Operation Modes of Electrical Equipment of Power Substations / Chernovets
A.K., Lapidus A.A. - SPbSPU Publishing House, 2006.

3. Electrical Part of Power Supply Systems of Power Plants and Substations /
Chernovets A.K., Lapidus A.A. - SPbSPU Publishing House, 2006
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3. SAMPLE TEST QUESTIONS

1. What type of power plants plays the key role in power generation in Russia?

2. At which voltages are autotransformers the most profitable to use for grid
interconnection?

3. Why are there two switches per generator in a hydro-accumulating power plant?

4. On which characteristics of the switches does the success of self-startup depend?

5. Which policy documents are the key ones in determining the characteristics of
overvoltages?

6. Which parameters of the equivalent circuit are affected by splitting the power line
phase wires?

7. Sinusoidal current and voltage are known:

i = 28.2 sin314t, u = 141sin(314t+ = /6).

9. What are the current | and voltage U values, the frequency f of current and voltage
changes, and the phase shift ¢ between them?

10. Load power at the receiving end of the line is S; = 1.0 +j0.5 (p.u.). By how many times
will the loss of active power decrease with full compensation of the reactive power of
the load by compensating devices and a constant voltage at the ends of the line?

11.What is the steady state current of a short circuit of a transformer, if its ug, = 5%7?

12.What can the asymmetrical mode of network operation be caused by?

13.The breakdown voltage of the air gap measured with a sphere gap at the industrial
frequency equaled 115 kV. What is the 50% discharge voltage of a given gap when
exposed to a lightning voltage wave if its impulse factor is 2.5?

14.Which law is the aging insulation of low-voltage electric machines subject to?

15.What should the tripping settings of longitudinal differential protection be?

16.For the circuit, the diagram of which is depicted in the Figure,

oo

determine the readings of the ammeters Al and A2 and the * "J can s
voltmeter V if r=xc =x, =1 Ohmand | = 10 A. [0 3 ] 3
17.What is the electrodynamic withstand current of a switch? 1| - |

18.What should the resistance of the startup rheostat connected
serially with the armature be so that the startup current of the parallel excitation motor
Iy = 2lhom, If we know that Uyom =220V, lpenm=10A, and armature resistance
R, =0.1 Ohm?

19.What is the magnetic flow of the armature transverse reaction at the nominal
excitation current?

20.What is the optimal switching in a DC machine?

21.Why is boosting the excitation up to the ceiling voltage for synchronized generators
needed?

22.\What are the ratios between phase and linear voltages and currents in the symmetric
load connected triangularly?
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4. FINAL PROVISIONS

After the interdisciplinary exam, the applicant is informed about the results of the
interdisciplinary exam.

If the applicant does not agree with the result of the entrance exam, the applicant may
appeal the results of the entrance exam.

13



