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lIporpamma BCTYNHTE/ILHOIO 3K3aMena 00cyxaeHa u TOMyHH/1a IONOKUTENbHOE pelene Ha
3acenannu kadenpel «JHepreTukay, npoTokon Ne8 «16» anpens 2025 r.

3aBseayrowuii Kadeapoii «Ineprerurar ﬂa/é Ersexosa A.T.

lMporpamma Berynurensuoro IK3amMeHa paccmoTpeHa u PEKOMEHNOBaHA Ha 3acenanmu
Cosera HHCTUTYTA «DHepretuka u UH(POBbIE TEXHOIOrHM», npoTtokon No5 ot «25y anpeJs
2025 r

Mpencerarens Cogera HHCTHTYTA « Il T» Totiromunosa A.K.
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Hens Berynurensuoro sksamena no rpynne odpasoBareabHbIX porpamm

Pernament nporenenus BCTYMHUTEBHOIO 3K3aMeHa B AOKTOPaHTYpy o rpynme 4
oBpasoBarenbHbix nporpamm

Buabr u kpurepun ouenupanus s S S W nmn ST 1 e s s bmesegs ]

Conepxanne sk3amenanoHHbIx T

PEKOMEHH_\/GMHSIHHTepaTypa e T T



L. Heasb Berynurensnoro sx3amena Mo rpynne ob6pazoBareibHbIx nporpamm

LHean Berynureabnoro IK3AMEHa no rpynnam o6pazoBaTennHbIX nporpamm —
OMPENCNHTL  TEOpeTHYeCKyH) i MPAKTHYECKY)  MOArOTOBAEHHOCTH nocTynamuero g
AOKTOPAHTYpPY, a Takke YpPOBEHbL COOTBETCTBHS ero 3HAHWH, YMEHUH U HaBbIKOB TpeboBaHuAM
00yueHHs no BLIOPAHHOMY HAMpABAEHHIO MOANOTOBKH.

Berynurensherii sksamen s AAIOKTOPaHTYPY COCTOMT U3 cobecenoBanus u 3K3aMeHa 1o
npodHI0 rpynmei oOpasoBaTenbHbIx nporpamm.

2. Pernament nposenenns BCTYNHTEIBHOrO 3K3aMeHa B AOKTOPAHTYPY nmo rpynne
o0pa3oBaTebHbIX nporpamm

Mponomxurensrocts BCTYMHUTENbHOrO 3k3ameHa - 2 yaca 30 MHH, B T€UEHHE KOTOpPbIX
MOCTYNAawLWHi OTBeyaeT Ha SJICKTPOHHBIH  K3aMEHALMOHHbII Ouner, cocrosmmii  u3 3

Oannos, cobecenosanne — 25 OamoB wu PEeKOMEHNaTeNnbHOE NUCBMO OT NPeAnpHATHH
OpraHu3aumii (npu Hanuunm) — 5 Gamos.

3. Buab u kpurepun OUEHHBAHHS

3.1 Kpurepun ouenusanus OTBETOB HA BONPOCHI 31EKTPOHHOIO IK3AMEHAUMOHHOIO
Ounera

DK3aMeH o Npou  rpynmbl o0pasoBaTenbHbIX nporpamm  Bkmouaer 3 Gnoka
BSOMPOCOB, M3 KkoTopbIX: 1-if BOMpoC OTPENeNIAET YPOBEHL M CHCTEMHOCTD TE€OPETHYECKHX
3HaHuIi;, 2-0if BONpoC BbisBAsET cTenenn chopmuposanHocTy byHKUHOHATBHBIX KOMITETEeHLIHIA;

3-it Bonpoc HanpaBieH Ha onpenesneHue CHCTEMHbIX KOMNeTeHuui. Makcumabhoe KOTHYECTBO
oannoe — 50,

DNEKTPOHHBIIT 3K3aMEHALMOHHbI] Ouner cocrour us 3 BOMNPOCOB:

Konuuecrso
baoku Xapakrep Bonpoca
fasioB

" TCOPETUYECKHI  -ompenenser YPOBEHb M CHCTEMHOCTB 1

1-i Bompoc S 10
TEOPETHYECKHUX 3HAHHE
MPAKTHYECKUA -  BHIIBNSET  crenens cthopmuposanHocTy

2-1i BONPOC | hy HKLIMOHAN BHBIX KOMNETeHUNH (yMeHHe npuMeHsTD METOIHKH, 20

L TCXHONOTHN U TEXHHKH B NIPEIMETHON 061acTH

BBISBJISET  CHCTEMHOe NIOHUMaHHEU3yyaemMoll  npeaMeTHOI

3-it Bonpoc | obnacty, CMELUMANH3UPOBAHHBIE 3HAHKSA B OBIACTH METOIOJIOTHH 20
HCCNI1I0BAH M (CHCTEMHBIE KOMMETeHLMH

UTOro ] 50

Kpurepumu OUEHHBAHHSA OTBETOB Ha BOMPOCHI 3J1EKTPOHHOIO IK3AMEHALHOHHOI0
Ouaera:

Koauuecrso |
Kpurepuu ouennsanns
fannon
[-i Bompoc AEMOHCTPHPYET 3HAHHME OCHOBHBIX NpOLECcCOB  u3yyaemoii S
NPEAMETHOH o6nacti; rny6una u MOIHOTAPACKPBITHS BOmpoca
JIOTHHMHO M TIOCN@N0BATENBHO BLIDAKAET COBCTBEHHOE MHEeHue 1o 3
L e ]




ofcyknaemoit npobneme

BJ'[&L!GCTI’IOHHTI/IFIHO-KaTeropHaﬂbeIM
TEPMUHONOrHe

annapaToM,  HayyHOIi

Hroro
MPHMEHEHSET MeToaBI, TEXHUKH, TEXHOJOIHU
npodsiem B npeamerHoii o0nactu

l apryMeHTHpyer, CPaBHHBaeT, Knaccnuuqmuupyemsnemm, 7
| COObITHS, [IPOLECChI; nenaer BuIBOABI M 0000wenus Ha OCHOBe .
NPAKTHYECKHX HABLIKOB
| “
Hroro 20
3-ii Bornpoc KPUTHYECKH  aHamusupyer p OLUCHHBACT TeopeTmueckue u

‘l HPAKTHYECKHE pa3paboTku, HayuHbie KOHLEMUHH H COBpeMeHHbIe
TCHACHUMH Pa3BUTHS HAYVKH

’ cumesnpye’r METONONOTHYeCcKHe noaxonel

OCHOBHbLIX NPOBIEM NPEAMETHOrO 3HaHMUS
' POLECCOB, ABJNEHMIT, COOBITHI —
BCEIro 50 6ansion

BBIIBISIET  NPHYMHHO-CENCTBEHHbIe CBA3SHM  NpU  aHajH3e
3.2 Kpurepun ouennsanus cobecenoBanus

IJif pelieHus

| 2-if Bornpoc

B HHTeprnperauuu

Kpurepun
|
Mortusuposanuocrn ApryMeHTauus MotTHeos ans o0yueHus B 5
AOKTOpaHType no BeiGpantomy OIT 1
MOCTYNCHUS B ONpeneneH b BY3.
Bunenue nepcnexrus npodeccrHonansHoro

1 JITYHOCTHOrO POCTa MO 3aBepLIeHHIO
00yueHus.

Aeckpuntopsi

Uccneposarennckas Bnanenue HCCNIeNOBATENbCKUMU 10
KOMMNEeTeHTHOCTD HaBbIKAMH U OMbITOM, HEOOXOMMMBIMH st
HayHdHO-HCCIeN0BaTeNbCKO] AeATENbHOCTH
B KOHKPETHOM MpeaMeTHOI o6aacTy,

Kpearusnocrs Hecraunaprrocrs MBILLIEHHS, 5

TBOPYECKHH H aNbTepPHATHBHAII NOIXOIbI
K PELICHUIO MPOOIeM, CHTYaLHMOHHBIX
3anay.

Tl A et
Kommyuukatusuocrs YMeHue kparko, penpeseHTaTHBHO, 5

JIOPHYHO, apryMEeHTHPOBAHO M3J1AraTh CBOO
TOUKY 3peHus, nenath 06061eHus 1
BbIBOAKI. Brnanenue s3pixamu.

Mam:uma.nbnoe KOJIHYeCTBO DaJ10B




4. ConepkaHue IK3aMeHALHOHHBIX MaTEepPHAI0B
4.1 Coxep:xkanne pasnenos no 610KaM, BLIHOCHMBIX HA BCTYNMHTEALHBIH JIK3aMeH

DK3aMEHALHOHHbIE MaTepHalbl s BCTYMHTE/NBHBIX 3K3aMEHOB B JOKTOPAHTYDY I10
rpynnam oOpa3oBaTeNbHbIX MPOrPAMM, BKIKOYAROLIMX TEMaTHKy 3CCe, HK3aMEHAlHOHHBIE
BOMPOCHI MO MPOQPHIIO BBIMOMHEHbI HA TPEX S3bIKAX. Ha Ka3aXCKOM, PYCCKOM W aHTJIMHCKOM
A3bIKaX.

TemaTnka >Kk3aMEHALMOHHBIX BOMPOCOB COOTBETCTBYET MW30paHHBIM pasgenaM u3

y4eOHbIX MPOrpaMM LMKJIOB, MPEayCMOTPEHHBIX MO rpynmamM 00pa3oBaTeNbHbIX MPOrpaMm
«D099 — DHepreTrka u aeKTPOTEXHMKAY |

HaumenoBanue AUCLIHMITIIUH

:‘)HGKTPHLIGCKHE CETH U CHUCTEMbI

BHeKTpnqecme CTalulHu KM NOACTaHLUHUH

B

Penelinas 3alunra n aBTOMaTHKA B CHCTEMax aneKkTpocHabkeHust

4.2 Coaepxkanue pa3aenos no 6,10KaM, BLIHOCHMBIX HA BCTYNUTEAbHbIA 3K3aMeH

baok 1

KOHCTpYKUMH NHHUIT 31eKTpHYeCcKHX ceTel. XapaKkTePUCTHKU U N1APAMETPhbl HIEMEHTOBR
SNICKTPOIHEPreTHUECKOH  cucTembl.  Paboune  pexumsl SNIEKTPOSHEPreTUYECKUX CHCTEM,
DNEKTPOMEXaHHYECKHE  CHCTEMbI JJICKTPUYECKHX  anmapatoB. Harpes wu  oxnaxmeHue
JJIEKTpUYECKUX  annapatoB.  KomMmyTauus snekTpuueckux weneii, DNeKTPOAHHAMHYECKHE
yeumua B 3JIGKTPDHYECKMX  anmapaTtax.  DJEKTPMYECKHE  KOHTAKTHL. Anmapatbl
PacMpeneIMTENbHBIX YCTPOHCTB HU3KOTO M BBICOKOIO HATMPSIKEHMSL. ONEeKTPHYECKHE MaIlUHEI

MOCTOAHHOIO H NMEPEMEHHOr0 TOKA. BbicokoBONbTHAS H30JIS LK. HepeHanpﬂmeHHﬂ H 3amuTa oT
HHX.

baok 2
JakpeiThie pacnpenenuTensHeie ycrpoiictea (3PY). OTKpBITBIE pacnpenenuTenbHbIE
yctpoiicrea  (OPY).  AkkymynsTopHble  Gatapen. Marepuansl,  npumenseMble B

S/IEKTPOMALLIMHOCTPOCHHH.  YCTPOHCTBO  TpaHC(OpPMAaTOpa: MarHHTONPOBOZ, obmotkn, Oak
MacisiHoro  TpaHcgopmaropa, apmatypa Gaka. [IpuHuun  aeiicTBus Tpancdopmaropa.
ABTOTPaHCPOPMATOPLI:  CONOCTABJEHUE aBTOTpaHcopmatopa M TpaHchopmaTopa.
OnekTpryeckas ayra. DeKTPUUYECKHE ANNAPATbI HU3KOTO HaNPAKEHHUS.

baok 3

HasHauenue peneiiHOW 3aliMTBl M aBTOMATHKM B CHCTEMAX 3JIEKTPOCHAOKEHUSI.
DNIEMEHTBI YCTPOIICTB peneliHoii 3amuThl 1 ABTOMATHKH. IpuHuun geficTBUA aBTOMATHYECKOrO
MOBTOPHOro BrAtOUeHHs. [IpuHuMN aeficTBUs aBTOMATHYECKOro BKIIOYEHHA pe3epsa. 3awura u
aBTOMATHKA 3IEMCHTOB CTAHUMH, MOACTAHUMH W noTpebuTeneil anekTposHeprum. 3amura u
aBTOMATHKAa JIMHWK 37ekTponiepenayn. TOKOBble HanpaBieHHble 3T JIMCTAHLMOHHBIE
3awnTel. JuddepenunansHeie TOkOBble 3amuThl, HamemHOCTb JNEKTPHYECKUX CTAHUMH M
noacTanuuii. HaneskHocTs nunumii anexrponepenayuu.

4.2 Bonpocei cobecenoBanus
|. TToyemy Bbl pEWHAH NPOAOIKMTL OOY4YEHHE MMEHHO B JIOKTOPaHType 1o

IEKTPO3HEpreTHke?
6



. KakoBbl Ban AONTOCPOYHbIE KAPLEPHBIE LU MoCe nony4denus PhD?

. Ilouemy BbI BbIGPanH MmMenHo Haw Y HUBEPCUTET/Hay uHyt0 rpynny mis MoCTy reHus ?
- Kakune komkperHbie nayunbie MpobieMel B COBPEMEHHOIH JJIEKTPO3HEPreTHKe Bac
BOJIHYHOT OOJIbLUE BCErO i nouemy”?

5. Kak Bbl BuauTe BK7AL  Bawero Oyaywiero wuccnenosanus B pasBuUTHE
JNCKTPOIHEPreTHKH?

6. Hro BbI, co coeii cTopoHbl, moskere maTh Hawemy y4eOHOMY 3aBeneHHIo, eciu
OyaeTe 3a4nciaeHbl?

7. OnuinTe Balle MCCnenOBAHME (MJTH 3HAYUMBIF npoexT). KakoBbl ObutH KiHOueRbIe
3ajlauu, METONbI, PE3YILTATLI H BaLll JTHYHbINH BKIAL?

8. C KaKMMH OCHOBHbIMH TPYAHOCTAMHM Bbl CTOJIKHYJIUCh B XOI€E BAIIEro NpeabIIy Lero
MCCIEN0BAHUA/IPOCKTA U KAK BBI MX MPeononen’?

9. Kakue wMerombl MomenmpoBanus, ananusa AQHHBIX MM 3KCIIEPUMEHTANbHBIE
METONMKH  Bbl MCMOJIB30BANM B  MpeblayLueii pabote (Hanpumep, MATLAB/Simulink,
PowerFactory/DIgSILENT, Python, EMTP-RV, naGoparopubie CTeHAbI)?

10. Bewn nu y Bac onbIT nyGaukaumm HAy1HBIX CTAaTeH, BBICTYIUIEHHs HA KOH(EpeHUUIX?
Ecnu na, pacckaxure o6 atom. Ecin HET, KaK Bbl NJIAHUPYETE PA3BUBATb 3TH HABBLIKU?

I'l. Onuwnre Baw onbiT paGoTs! ¢ Hay4HOH nuTepartypoii. Kak Bbl Hujere peJeBaHTHbIE
MyOnUKaUMH M KPHTHYECKH HX OLeHMBaeTe?

12. Onuuwure Bawe npensaputensHoe BHzeHMe TEMbl IOKTOPCKOIO HCCIENOBAHUS.
Kakosbl kntoueBble uenn 1 runoress:?

13. Kak Bbl BuauTe Hay'HyH HOBH3HY BALLEro MPEAIAraeMoro HCCaen0BaHUS?

14, Kakue, Ha Baw B3rnsg, cambie KPHTHHUECKHE BbI3OBBI, CTOSILUHE MEpe]| COBPEMEHHO]
NIEKTPOOHEpreTHKOi (Ha yposHe EDC, pacnpenenurenshbix ceTeid, peiHkoB O U T.1.)?

I5. Kakue Bawmu cusnbHble CTOPOHbI Haubonee BaKHbI s YCNEIHOro 3aBepuieHus
PhD? Kakue o6nactu Bbl x0Tenu 6o YJy4lnThb B Xon€e 00yueHus?

LRl

=

3. Pekomenayroemasn JIMTEpaTypa
5.1 OcHoBHas inTepatypa

I Jlbiknn JI.B. DnekTpuueckue cucTeMbl 1 ceTi. Yuebnuk nua CI10, 2019, -362¢.

2. M. T. Kapanersan, JI JI. Daiibucosuy, U. M. Ianupo. CnpaBounuk o
MPOCKTHPOBAHUIO SnekTpryeckux ceteid. [Ton pen. Daiibucosuua I - 4-¢ uznaune. - M.: uzz-
Bo HL[ DHAC, 2012. - 376c.

3. Poxkosa JI.J1, Kapueesa J1. K., Yupkosa T.B. AnexTpoobopy noBanue SIEKTPUYECKHX
CTaHuMi n noactanuuii. Usnatenabcruii UEHTP « AKkazemusi», 2013, -449¢.

4. A. H. I'punb, X. M. Mycradaes. DnekTpuueckas uacrthb CTAHLUMH M NOACTAHLMIA
YuebHoe nocobue, Crasponons, 2002,

5. Anues, M. Dnektpuueckne mamnus / U U Ajues. - Bonorna: Hudpa-Hrkenepus,
2014. - 448 ¢.

6. Kauman, M. M. DneKkTpuveckue MaluHbl YueBHuK / MM. Kauman. - M.: Academia,
2017, - 320c.

7. Anexcanppos [ .H. ONeKTpHYeCKHE amnmapaThl BBICOKOTO HanpsokeHusi. / T.H.
Anekcannpos u ap. IMox penaxumeii I'.H. Anekcannposa. — Uzn. 2-e. — CII6.: Hzp-so CITGI'TY,
2000. - 503c.

8. DneKTpUUecKHe U INEKTPOHHbIE annaparel/ I[T.A. Kypbaros u ap. Ion pepakumeii
ILA. KypGarosa. - Mocksa.: UsnarenbcTso HOpaiir, 2016.- 440c¢.

9. Baxoe, B. @ TexHuka BbIcOKHX Hanpsxenni:  yueOuuk / B.®. Baxos,
B.A. JlaBpunoBuu. — Mockea. : HH®PA-M, 2018. - 262 ¢

10. Kupeea, D. A. Peneiinas 3awrta u dBTOMATHKA 3JIEKTPOIHEPTETHUECKUX CUCTEM:
yueOnuk. /3. A, Kupeesa, C. A, Ubipyk. - 5-e n3n. — Mocksa. - Axanemus, 2016. - 287 ¢.



Il. AHznpees B.A. Peneiinas 3ammnta v aBTOMAaTHKA CHCTEM JNIEKTpOCHADKEHUS, — 4-¢
u3n., nepepab u gon. — M.: Beiciuas wkona, 2006. -639c¢.

I2 Ibiravkos B.M. HanesxxnocTts HIEKTPHYECKHX CUCTeM M ceTel. — Munck: BHTY,
2001.-150c.

|3 Bo30OHOBIsIEMbIE HCTOYHHKH dNeKTposHeprum: yuebHoe nocodue / B.B. Jlykytun. —
Tomck: H31-B0 TOMCKOro NOIMTEXHUYECKOTO yHuBepcurera, 2008. — 187 ¢.

14. I'oponos P.B. HerpaauuuonHble 1 BO30GHOBASEMbIE HCTOUHMKH OHEPruu. yyebHoe
nocobue / P.B. F'oponos, B.E. I'y6un, A.C.Marsees. - 1-¢ u3a. - Tomck: HU3p-Bo Tomckoro
MONIUTEXHHYECKOTO yHuBepcuTeta, 2009. - 294 ¢,

I5. Xapnos H.H. DnexTpoMarHuTHas COBMECTHMOCTL B SJIEKTpOIHepreTuke: YuebHoe
nocobue. — Tomck: M3p-go TITY, 2007, — 207 c.

16. OBcannukoB A. . DneKTPOMArHWTHAS COBMECTHMOCTb B 3JIEKTPOIHEPTEeTHKE:
yuebHuk / Oscannnkos A. I, Bopucos P.K. - HosocuGupek : U3p-so HI'TY, 2017. - 196 ¢.

I7. Boakos HT. Kauecrsa snekTposHepruu B cHcTemax anekrpocHabxkenunsi. Tomck:
Tomcknii nonurexuuyeckuii yuusepeuter, 2010. -152¢.

18 Kaumosa I'H. DnextposHepreTndyeckue CHCTEMbI H CETH. 2Heprochepexenue:

yuebHoe nocobue ans Bysos/ I H. Kaumosa. - 2-e usn. — Mocksa.: M3naTenbeTso HOpaiir, 2020.
-179¢c.

3.2 lonoanuTensHan nuTeparypa

I. HMnenpunk B.M. Dnexrpuueckne cuctembl u cetn: YueSHUK s BYy30B. - M.:
JHeproaromusaart, 1989. - 592 ¢.: un.

2. Crepman J1.C., JlaBbirus B.M., Tumun C.I'. Tenosble 1 aTOMHbIE SJIEKTPHYECKHE
CTaHuumn: YuebHuk ans Bys3os. - M.: Usparenscteo MU,

3. Adonun, B.B. Dnektpuyeckue CTaHLUM U MOACTAHLIHH y4yebHoe nocobue B 2 yacTsx
/ B.B. Aponun, K. A Habatos. — Tambos: TamBoBckmii rOCYyNapCTBEHHBbIH TeXHUYECKUI
yHusepcurer, 2017, - Y. 2. - 98 ¢.

4. Konbuios, M.IT. Dnekrputeckue mammnHbl B 2 T. ToM 1@ YueGHuK AJIs AKaAEMHYECKOr o
Oakanaspuara / M.I1. Konbinos. - JloGepus: FOpaiir, 2016. - 267 ¢.

5. Konbinos, M.I1. Dnexktpuyeckne Matunbi B 2 T. ToM 2° YueGHuK JUISL aKaIeMHYECKOro
oakanaspuata / M.I1. Konbinos. - Jio6epusi: Opaiit, 2016. - 407 ¢. '

6. Mockanenko, B.B. Dnektpuueckue MawmuHbl M npuBoabl: Yuebuuk / B.B.
Mockanenko. - M.: Akanemus, 2018, - 128 ¢.

7. TexHuka BbICOKHX HanpsikeHnit./ .M. borarenkos, K0.H. Bouapos, H.H. I'ymeposa,
I"M. Mmanos u np. [Mox pen. I'.C. Kyuunckoro. - CI16.: Oneproaromusaat, 2003, — 608 c.

8  Jlykyrun B.B.  BosobOHosisemas OHEPreTHKka B JNELEHTPaIM30BaHHOM
anexTpocHadkennn  / B.B. Jlykyrun, O.A. Cypxukosa., E.B. IHannposa. - M.:
Dueproaromusaar, 2008, - 231 ¢

9. [Mpsikos A.®., Makcumos B.K., Bopucos P.K., Kyxeknn WIL, Kykos AB.
DNIeKTPOMAarHUTHAs COBMECTUMOCTb B 3IEKTPOIHEPrETHKE H anexrporexeuke./ Ilog pen. A.®.
Hbskosa. -M.: Dueproatomusaar, 2003. -768 ¢.

10, OscsiHHukOB, A.I. DneKTpPOMarHUTHAas COBMECTHMOCTb B 3JIEKTPO3HEPTreTHKE:
yuebnnk /AT,  Oscsnnukos, PK. Bopucos. - Hosocubupek:  HoBocubupckuii
rOCY AapCTBEHHbIH TeXHHYECKUiT yHuBepcuTeT, 2011, — 194 ¢.

I'l. MenbHukos M.A.  PeneilHas 3amMTa W aBTOMATHKA 9NEMEHTOB CHCTEM
DJIEKTPOCHADKEHHA NPOMBILINICHHBIX MPEANPUATHIL: yueGHOoe mnocobue / M.A. MenbHHKOB-
Tomckuil nonuTexHnyeckuii yuusepeuter. - Tomek: U3n-so TITY, 2008. - 218 c.

I2. byrenko B.A. TexHuka BbICOKHX HanpsukeHuii: yueGHoe nocobue / B.A. byTenko,
B.®. Baxos, FO.M. Kysueuos, I'E. Kyprenkos, B.A. Jlapunosuu, A.B. Mbithukos, M.T.
[Muuyruna, E.B. Crapuesa. - Tomek: U3a-o TITY, 2008. - 119 ¢.



