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Pabouyto mporpamMmy cocTaBuiI(H):
TOIIEHT Kadenpsl «IEeKTPOCHAOKECHHE U DIIEKTPOTEXHUKaAY, K.T.H., Camonuna O.B.

(Oondicnocmy, yuernoe 36anue, cmenetsb, @amunusa U.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUTUTHHBL:

v OtcyrcTBYyeT

Penensent

(Oondicnocmy, yuernoe 36anue, cmenetsb, Pamunus U.0.)

PaGouas mporpamma aucuumiinHel coctaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHoro miana
HaIpaBJICHUs TOATOTOBKU
13.04.02 D5eKTpOIHEPTreTUKa U SJIEKTPOTEXHUKA

Cpok aeiicTBus padoueil nporpaMMbl JMCOMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«DNEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 2 ot «08» centsiops 2021 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llens OCBOGHHUS OUCHUUIUIMHBI — HM3y4eHHE OCHOBHBIX HPUHIMIOB ITOCTPOCHUS CUCTEM
AIIEKTPOCHAOKEHUS IPEINPUATHI; N3ydCHHE PEKUMOB CHCTEM JICKTPOCHAOKEHUS MPEIIPUSTHIA C
HEJTMHEHHBIMA U HECUMMETPUYHBIMHU Harpy3KaMu; IpHOOpETeHNE HaBBIKOB BHIOOpA SKOHOMHYECKH
00OCHOBAHHBIX PEKHMOB CUCTEM AJIEKTPOCHAOKECHHUS.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
mucuuiuiueel  bioka 1 uactu, ¢dopmupyeMoil ydacTHMKaMM 0Opa30BaTENIbHBIX OTHOLICHWH
HanpaBieHus: nmoaArotoBku OakamaBpuata 13.03.02 «DOneKTposHEpreTnka M AICKTPOTEXHHUKAN:
«[IpueMHUKH ¥ NOTpeOMUTENH  IEKTPUYECKOW HHEPIUM  CHCTEM  3JIEKTPOCHAOKEHUSD,
«OIJIEKTPOIHEPTETUYECKUE CUCTEMBI U CETU», «DIEKTPUUECKUE CTAHIIUH U MOACTaHLUUNY», «CUCTEMBI
3JIEKTPOCHAOKEHUS IPOMBIIIIICHHBIX TPEANPUATHID.

JIMCUMIUIMHBI ¥ IPAKTUKH, AJIS1 KOTOPBIX OCBOEGHUE NAaHHON JHCLUILIMHBI HEOOXOIUMO Kak
IPEIIECTBYIOLICE: «HanexxHocthb CUCTEM IEKTPOCHAOKEHUN», «[IpoexTupoBanue
MHTEJUIEKTYaJbHBIX CHCTEM YIPABICHUs 3JIEKTpOocHaOxkeHHueM», «IIpon3BojCTBEHHass NpaKTUKa
(Hay4HO-MccnenoBarenbekas padota)», «lIponmsBoacTBeHHas NpakTHKa (MPOEKTHAs MPAaKTHKA)»,
BBIITYCKHasl KBaJIM(UKAMOHHAas paboTa.

3. Iliianupyembie pe3yJbTaThbl 00y4YeHUs1

(Ko ¥ HAMMEHOBAHUE)

(KO M1 HANMEHOBAHUE)

dopmupyemble U Nuaukaropsl
KOHTPOJIMpYeMbIe AOCTHKEHU S ILrannpyemMsble pe3y/ibTaThbl
KOMITeTEHIIUH KOMIIeTEeHI U o0yuyeHust

[TK-2 Cnocoben
YIIPaBJIATh
NEeSATEIbHOCTBIO 110
JKCIUTyaTaluu 00bEKTOB
3IEKTPOIHEPTETUKU

IIK-2.2. OuenuBaer
3¢ PeKTUBHOCTH
YIPABJISIFOIINX
BO3JEHUCTBUH MTPU
H3MCHCHUU
AKCIUTYaTallMOHHOTO
COCTOSIHUASI 00BEKTOB
3JEKTPOIHEPreTUKU

3HaTh: CIIOCOOBI OIIEHKH
YIPaBIAIONIMX BO3JACHCTBUIN IPU
M3MEHEHUH DKCIUTYaTallMOHHOTO
COCTOSIHMSI OOBEKTOB
AJIEKTPOIHEPTETUKHU

YMeTh: NPON3BOIUTE AHAIIN3
YIPABJIAIOIUX BO3AEHCTBUN IIPU
M3MEHEHNH JKCIUTyaTallMOHHOTO
COCTOSIHUSI OOBEKTOB
JJIEKTPOIHEPrETUKH

Bnaners: cOBpeMEHHBIMU METOIAMU
orieHKH d(HPEKTUBHOCTH
YOPaBISIOIMX BO3JIEHUCTBUI

[1K-2.3. Ananusupyet
9KCIITyaTalluOHHOE
COCTOSIHME 0OBEKTOB
JJIEKTPOIHEPIETUKH C
y4eToM TpeOOBaHUH K
KaueCTBY JJEKTPUUECKOMN
SHEPTUU U
3JIEKTPOMAarHUTHOU
COBMECTHUMOCTH

3HaTh: TpeOOBaHUS K Ka4eCTBY
ANEKTPUYECKON SHEPTUU U
JJIEKTPOMAarHUTHOM COBMECTUMOCTH

YMeTh: onpeaensaTs napaMeTpbl
9KCIUTYaTallHOHHOTO COCTOSIHUSA
00BEKTOB JIEKTPOIHEPIETHKH

Brnanets: MeToiamu mpoBEAEHUS
aHaJln3a COCTOSHUS
IKCIUTYyaTUPYEMOT0 0OBEKTa C
y4eTOM TpeOOBaHUH K KAYECTBY




dopmupyemMbie U Nuaukaropsl

KOHTPOJIHpYeMble JAOCTHKEHUST ILiianupyembie pe3yJabTaThl
KOMIETEeHI[UH KOMMeTeH Uit o0y4eHUs
(Ko ¥ HAMMEHOBAHUE) (KO U HANMEHOBAHUE)

JJIEKTPUYECKON SHEPTUU U
IEKTPOMAarHUTHOW COBMECTUMOCTH




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Mopnyas (pa3aeon)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLLEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Pazgen 1
XapakTepHble
PIIEKTPOIIPUEMHUKH
[IPEATPUITUI

Jlex.

OCHOBHBIE XapaKTEPUCTUKU
noTpeOuTeNeil IeKTPOIHEPTHH

Komruiekr 3agau

CaMocTosATeIbHOE N3YYEHHE
TEOPETUYECKOI0 MaTepuaa 1o yueOHuKam
1 y4eOHBIM MOCOOMSM € IOJTOTOBKOM K
[IPaKTUYECKUM 3aHATHIM (pellieHue 3a1a4)

Ilp.

XapakTepHble 0COOEHHOCTH
IJIEKTPOYCTAHOBOK IIPEANPUATHI
Pa3JIMYHBIX OTPACIEH IPOMBIILICHHOCTH

KomruiekT 3agau

Paznen 2
DNeKTpUYECKue
Harpy3Ku
[IPEANPUATUI

JIek.

WuauBuayaibHble rpa@uKy Harpy30K U UX
XapaKTEPUCTUKU

KommniekT 3amau

Cp.

CaMocTosATeIbHOE NU3YUYEHHE
TEOPETUYECKOI0 MaTepHaa 1o yueOHuKam
1 Y4eOHBIM MOCOOMSIM € TIOJTOTOBKOM K
MIPAKTUYECKUM 3aHATHSIM (pelleHue 3a1a4)

WunuBuyanbHble TpadMKy HArpy30kK U Ux
XapaKTePUCTHKU

Kommnext 3amau

CamMocTosATenbHOE NU3YUYEHHE
TEOPETUUYECKOI0 MaTepHasa 1o yueOHuKam
U Y4eOHBIM MOCOOHSIM € TIOJTOTOBKOM K
MIPAKTUYECKUM 3aHATHSIM (peleHue 3a1a4)

CaMocTosATEIbHOE NU3YUYEHHE
TEOPETUYECKOro MaTepHasa o yueoOHuKam
U Y4eOHBIM MOCOOMSIM C IOJTOTOBKOM K




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLIEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

MPAKTUYECKUM 3aHATUAM (pelIeHue 3a/1a4,
MOATOTOBKA K TECTUPOBAHUIO)

Jlex.

[TpyHIMIIBI TOCTPOEHUS U CXEMBI CUCTEM
AIIEKTPOCHAOKEHHUS HATIPSHKEHNUEM BBIIIIC
1000 B

TeMmbl JOKITIa0B,
KOMIIJIEKT 3a7a4

CamMocTosATeIbHOE U3YUYEHHE
TEOPETHUYECKOTro MaTepHaja o y4eOHuKam
1 y4eOHBIM TTOCOOUSIM C TIOJITOTOBKOH K
MPaKTHYECKUM 3aHATUAM (pelieHne 3a/1a4,
MOATOTOBKA JIOKJIA/a)

IIpuHIUIIBI TOCTPOEHUS U CXEMBI CUCTEM
ANEKTPOCHAOKEHUS HANPSKEHUEM BbIIIIE
1000 B

KommniekT 3amau

Pazgen 3

CucreMsl
PIIEKTPOCHA0KEHU S
HaATIPSDKEHUEM
BrIIe 1000 B

CaMocTosATeIbHOE NU3YUYEHHE
TEOPETUYECKOr0 MaTepHaa 1o yueOHuKam
1 Y4eOHBIM MOCOOMSM € IOJTOTOBKOM K
MPaKTUYECKUM 3aHATHUSIM (peleHue 3aaad,
MOJITOTOBKA JTOKJIAA)

CaMocTosATeIbHOE NU3YUYEHHE
TEOPETUUYECKOI0 MaTepHaa 1o yueOHuKam
U Y4eOHBIM MOCOOHSIM € TIOJTOTOBKOM K
MIPAKTUYECKUM 3aHATHSIM (peleHue 3a1a4)

JIek.

PerynupoBanue rpapukoB Harpy30k Ha
MPEINPUATHIX. PeKUMBI 5KOHOMHA
ANEKTPOIHEPT MU Ha IPEIIPUITUIX

Kommnext 3amau

Cp.

CamMocTosATenbHOE U3ydYeHHE
TEOPETUYECKOTI0 MaTepHaja 1o yueOHuKam




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLIEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

1 y4eOHBIM MOCOOUSAM C TOJITOTOBKOM K
MPAKTUYECKUM 3aHATUSIM (pEelIeHue 3a/1a4)

Ilp.

PeXrMBI 5KOHOMUH 3JIEKTPOOHEPTUH Ha
PEANPUITHIX

KomruiekT 3agau

Paznen 4

Pe>KMMBI aKTUBHOM
MOIITHOCTH B
crucTeMax
PICKTPOCHAOKEHUS

Jlex.

PeakTuBHas MOIIHOCTb KaK IapamMeTp
PEXKUMa CUCTCMBI BJIGKTPOCH36)K€HI/I$I

Temnbl fokIag0B

CamMocTosATeIbHOE U3YUYEHHE
TEOPETUYECKOTO MaTepHaa 1o yaeOHHuKam
1 y4eOHBIM TTOCOOUSIM C TIOJITOTOBKOH K
MPAKTUYECKUM 3aHATHUSAM (IIOJrOTOBKA
JOKJIa/1a)

Paznen 5

Pexxumbl
pEaKTUBHOU
MOIIHOCTH B
crucTeMax
PIEKTPOCHAOKEHUS

CamMocTosATenbHOE NU3YYEHHE
TEOPETUYECKOI0 MaTepHaa 1o yueOHuKam
1 Y4eOHBIM MOCOOMSM € OJATOTOBKOM K
MIPAKTUYECKUM 3aHITHSIM (pelleHue 3a1a4)

CaMocTosTenbHOE U3YUYEHNE
TEOPETUYECKOr0 MaTepHasa 1o yueOHuKam
1 Y4eOHBIM MOCOOMSIM € IOJTOTOBKOM K
MIPAKTUYECKUM 3aHITHSIM (pelleHue 3a1a4)

JIexk.

HenuueliHble Harpy3KH B DJIEKTPUYECKUX
CEeTAX MPEIPUATUI

Kommnekt 3amau

Cp.

CaMocTosATeIbHOE NU3YUYEHHE
TEOPETUUYECKOI0 MaTepHasa 1o yueOHuKam
U Y4eOHBIM MOCOOHSIM € TIOJTOTOBKOM K
MIPAKTUYECKUM 3aHITHIM (peleHue 3a1a4)

Pacuer HCCUHYCOUAAJIbHBIX PCIKUMOB B
QJICKTPUYCCKUX CCTAX

Kommnekt 3amau




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLIEro
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Pa3nen 6

PeXUMBI CHCTEM
PIICKTPOCHAOKEHUS
C HEITMHESHHBIMH
Harpy3kamu

Cp.

CaMocTosATenpbHOE NU3y4ECHHE
TEOPETHUYECKOTO MaTepraa o yueOHuKam
1 Y4eOHBIM MOCOOMSM € OJTOTOBKOM K
MIPaKTUYECKUM 3aHATHUSIM (peleHue 3a1a4)

Cp.

CaMocTOATENbHOE N3YUECHHE
TEOPETUYECKOTO MaTepHaa 1o yueOHHKam
1 y4eOHBIM MTOCOOUSIM C TIOJITOTOBKOM K
MPAKTUYECKUM 3aHATHUSAM (IIOJrOTOBKA
JOKJIa/1a)

Jlex.

HecummeTpuiHbIe peXUMBI CUCTEM
aneKTpocHabxkeHus. Biusaue
HECUMMETPUYHBIX PEKUMOB Ha PEKUMBI
paboThI ANEKTPONPUEMHUKOB

Tembl fokIag0B

Cp.

CamMocTosATeIbHOE U3YUYEeHHE
TEOPETUYECKOT0 MaTepHaa 1o yueOHuKam
1 y4eOHBIM TTOCOOUSIM C TTOATOTOBKOM K
MPAKTUYECKUM 3aHATHSIM (TTOJITOTOBKA K
JOKJIaTy)

IIp.

BinstHue HeCUMMETPUYHBIX PEKUMOB Ha
PEXUMBI padOThI 3JIEKTPONPHUEMHHUKOB

TembI DOKIIaI0B

Paznen 7

Pe>XnMEBI cucTeEM
PIIEKTPOCHAOKEHHUS
C
HECUMMETPUYHBIMU
Harpy3KamMu

CaMocTosATeIbHOE NU3YUYEHHE
TEOPETUUYECKOI0 MaTepHaa 1o yueOHuKam
U Y4eOHBIM MOCOOHSIM € TIOJTOTOBKOM K
MIPAKTUYECKUM 3aHATHIM (peleHue 3a1a4)

IIp.

Pacuets! ko3 unreHTa HeCUMMETPUN
IIPY CUMMETPUPOBAHUH HArPy3KH




®opMbl TEKYLIEro

Bun . KOHTPOJIA
Monayas (pa3gen) | y4eOHOM HaHMeHOBaH?e TeM 3ansTi Cemectp Obr.em, banabl | UHTEepakTHB, 4.| (HAMMEHOBaHHE
(yueOHOM padoThI) 4.
padoThI OLIEHOYHOI'0
cpeacrsa)
Jlek. OntumanbHOE pa3MelIeHne HCTOYHUKOB 1 2 - - Kommiekr 3amau
MUTAHUS HA TEPPUTOPUU TPEINIPUSATUS
Cp. CaMocTosATeIbHOE N3YYEHHE 1 6 - -
TEOPETHUYECKOTO MaTepHalia 1o yueOHuKam
1 y4yeOHBIM OCOOUSAM C TOATOTOBKOM K
MPAKTUYECKUM 3aHATUSIM (pEIICHUE 3a/1a4,
MOJITOTOBKA K TECTUPOBAHUIO)
Paznen 8 IIp. Br10op uncina 1 HOMUHABHON MOIIIHOCTH 1 2 - - Kommnekr 3amay,
PannonanbHbIN cunoBbIx Tpancpopmaropos ['TIIT u TII ¢ KOMILIEKT TECTOB
BBHIOOP CHIIOBBIX Y4ETOM XapaKTEPUCTHUK HArPY30K U
TpaHcGopMaTopoB B 9KCILTYaTaIMOHHBIX OCOOCHHOCTEM
cUCTeMax TpaHcGopMaTOpOB
niiekTpocHabxkenus | Cp. CaMocTosATeIbHOE NU3YUYEHHE 1 10 - -
TEOPETHUYECKOTO MaTepHalia 1o yueoOHuKam
1 y4eOHBIM OCOOUSM C TTOJITOTOBKOM K
MPOMEKYTOUYHOM aTTECTAMH
KonTponb 1 35,65
IT1A Crmaua ’k3aMeHa 1 0,35 - - —
UTOro 180




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JIist OLIeHKH 3HAHUH, YMEHUS U YPOBHS MPO(HECCHOHAIBHBIX KOMIIETEHIUH, TPHOOPETaeMBIX
BBITYCKHUKOM B TMPOLECCE HU3YYEHHUS JUCUHUIUIMHBI «PEeXHMBI CHUCTEM 3JIEKTPOCHAOKEHUS,
MCIIOJIb3YIOTCSI TEXHOJIOTUU TPAJIULMOHHOIO O0yUEHUS:

- JICKLIH;

- IPAKTUYECKHE 3aHATHSI C YCTHBIM OIPOCOM O0YYarOIIUXCA U 3aKPETUICHUEM TEOPETUYECKOTO
MaTepuana;

- UHAMBU1yaJIbHBIE U TPYIIIIOBBIE KOHCYJIBTALUU 110 TEOPETUYECKUM U IPAKTUUECKHU BOIIPOCAM
Kypca;

- BBIIMIOJIHEHUE TPAKTHYECKUX 3aJaHui, KOTOpBIE IO3BOJIAIOT MPUOOPECTH TNPaKTHUYECKUE
3HAHUA U HAaBBIKU PEIICHUS 33]]a4l U pabOoThl C HOPMATUBHOM, METONYECKON, HAYUHO-TEXHUYECKOM
U CIIPaBOYHOU JIUTEPATYPOU;

- IPOBEJICHUE PA3IUYHBIX (POPM CaMOCTOSITENILHOIN paboThl, KOTOpasi BKIIOYAET MOATOTOBKY K
JIEKIMOHHBIM U MPaKTUYECKUM 3aHATHUSAM, MOATOTOBKY JOKJIAJa U €ro Mpe3eHTAaluu K 3allUTe Ha
MPaKTUYECKOM 3aHSATUH.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

6.1. OOyuaromuMcsi HEOOXOIMMO O3HAKOMMTBHCA: C COJAEpKAaHMEM pabodeil Mmporpammbl
muctuminael (manee — PIIM), ¢ memsiMu u 3agadyaMu JAUCHUIUIMHBI, €€ CBS3SIMH C JAPYTUMU
JTUCITUTUIMHAMU  00pa30BaTeIbHONH IMPOTPaMMBI, METOJWYCCKUMHU pa3paboTKaMu 10 JaHHOU
JTUCIUILINHE.

6.2. MeTonnyeckue yka3aHus 10 TOJITOTOBKE K JICKITMOHHBIM 3aHSATHSIM.

B xonme nekuuit paccMaTpuBalOTCS OCHOBHBIE TMOHSTHS TEM, CBSI3aHHBIE C HUMU
TEOPETUYCCKHEC U MPAKTUICCKUE TIPOOJIEMBI, TAIOTCS PEKOMEHIAITUY JIJIsI CAMOCTOSITEIIBHON PabOThI
U TOATOTOBKE K MPAaKTHUYECKUM 3aHATHAM. [losTomMy wu3ydeHHe AUCHUIUIMHBI TpeOyer
CUCTEeMATHYECKOTO W TIOCIIEJOBATEIbHOIO HAKOIUICHUs 3HAHUH, CJEIOBATENIbHO, MPOITYCKU
OTJICTHHBIX T€M HE TO3BOJSIOT TNIYOOKO OCBOUTH mpeamer. OOydaronumcs HEOOXOIUMO: TMepen
KOKIOW JIEKIMEH TpOoCcMaTpuBaTh paboOdyr0 MPOrpaMMy IUCIHMIUIMHBI, €€ OCHOBHBIC BOIPOCHI,
PEKOMEHIYeMYIO JTUTEePATypy, YTO MO3BOJIUT COKOHOMUTDH BPEMsI Ha OCBOCHHUE TeMbI Ha Ay TUTOPHOM
3aHATHH, TIEpel OYEPEIHOW JIeKIHMeH HEOOXOAMMO TMPOCMOTPETH/IOBTOPUTh MAaTEPHAIBI
npensinymei gekiuu. [Ipu 3aTpyqHEHHsIX B BOCHPUATHM MaTepuaia cleAyeT OoOpaTUThbcs K
OCHOBHBIM JIUTEPATYPHBIM HCTOYHUKAM.

6.3. MeTtonnyeckue yka3aHus MO MOJITOTOBKE K MPAKTUUYECKUM 3aHITHSIM.

B Xone mpakTHYecKuX 3aHATHH YIIyOJSIOTCS W 3aKPEIUISIOTCS 3HAHUS O0YJaronuxcs o
PSAY PACCMOTPEHHBIX Ha JIEKIMSX BOMPOCOB, 3HAHUH MO OCHOBHBIM CIOCO0aM MOCTPOSHUS CUCTEM
JIEKTPOCHAOKEHUS TPEINPHUATHIA, IO BOMPOCAM pacdyeTa PEKUMOB IJICKTPUUYCCKUX CETeH
MPEPHUATHIA, YMEHUS POU3BOIUTH BBIOOP YKOHOMUYECKU 0O0OCHOBAHHBIX CXEM U PEKUMOB CUCTEM
aJIeKTpocHaOXkeHuss. Ha mNpakTUYeCKHX 3aHITHSIX Pa3BUBAIOTCS CIIOCOOHOCTH HCIOJIB30BaTh
COBpEeMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTUH, YNPaBIATh HWHPOpMAIMEl C TPUMEHEHHEM
MPHUKJIAIHBIX TPOTPaMM; HCIIOIh30BaTh CETEBBIC KOMITBIOTEPHBIC TEXHOJIOTHH, 0a3bl JNAHHBIX M
MaKkeThl MPUKIAJHBIX TPOAYKTOB. I[IpM TOArOTOBKE K MPAKTHUYECKUM 3aHATHUAM KaXKIBINA
00yJaronuics JOJKEH:

— U3yYUTh PEKOMEHOBAHHYIO JIUTEPATYPY;

— U3YYUTh MaTepUAITbI JICKIIHIA,

— MOJTOTOBHUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOil TeMe;

— BBINIOJIHATH JIOMAIlIHEE 3aJaHhe, PEKOMEHOBAaHHOE TIPerojaBareiieM IpU H3y4eHUH
KaKIOU TEMBI 3aHSTHS.

[To 3amanmro mperogaBarenss OOYYAIOIIUKCA JOJKCH TOATOTOBHTH JIOKJIAQX 10 TEME
MPAKTUYECKOT0 3aHATHA. B mpoliecce mMOAroTOBKY K MPAKTUYECKUM 3aHATHSIM 00yUYaroIuecss MOTyT
BOCTIOJIb30BaThCSl KOHCYNIbTALUSMHU MTPerojaBaTels.

6.4. CamocTosTenpHasi paboTa BKIIOYAeT B ceOs BBHITIOJHEHUE PA3IMYHOTO POJia 3aJaHuid U
CaMOCTOSITEIIbHOE M3YYCHUE TEOPETHYECKOTO MaTepualia Mo ydeOHHKaM M y4eOHBIM MOCOOHSIM C



HOJArOTOBKOHM K NMPakTHYECKUM 3aHATHAM. KOHTpOJIb caMOCTOATENbHONW paboThl 00yUaromuxcst Hal
IIPOrpaMMOil Kypca OCYILECTBISIETCS B XOA€ NPAKTUYECKUX 3aHATHM (YCTHBIM ONpOC, pelieHue
3ajay, MyOJIMYHOE BBICTYIJICHUE C TOKJIAZIOM 110 BBIOpAaHHOM TeMe, TECTUPOBAHHUE).



7. OneHOYHbBIE CPeACTBA

7.1. I1acopT OLIEHOYHBIX CPEICTB

Cemect Kox konTpoupyemoi KoMnereHuuu HaumeHoBaHue
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
1 [IK-2 (T1IK-2.2) TectoBsie 3aganust Ne 1-50

Temsbl noknamos Ne 1-10
3agaum Ne 1-5
Bomnpocs! k sx3ameny Ne 1-40

1 [IK-2 (I1IK-2.3) TectoBsie 3aganust Ne 51-100
Temsl noknamos Ne 11-20
3anaun Ne 6-8

Bonpocsl k 3k3ameny Ne 41-60

7.2. TunoBblie 3alaHUA WM UHBIC MaTepHuaJbl, H606XO)II/IMI>Ie AJIA TEKYHIEro KOHTPOJIA
o JucHMILIMHe «Pe:kuMbl cucreM 3HeKTp0CH36)KEHI/IH»

7.2.1. 3agaun
Tunosble 3agaun:

1. OnpenenuTs pacyeTHYIO Harpy3Ky JUIsl JIOMEHHOTO LieXa MeTaJUlypruyeckoro KoMOuHara,
€CJIM U3BECTHbI HAaUMEHOBAaHUs AJeKTpornpueMHUKoB 0,4 kB, MX KOJIMYECTBO M YCTaHOBJIEHHAs
MOIIHOCTb: BeHTWJIATOpH! — 10 mo 28 kBt; raszoouncrka — 14 mo 55 kBT; kpanbel — 6 mo 75 kBt
(I1B=25%); pasznuBounsie MamuHbl — 8 1o 40 kBt; 6erynst — 10 o 17 kBr.

2. B wmexanocbopounom 1exe twiomaasio  50x30 M> pasmemeno okoso 2500
AJIEKTPONPUEMHUKOB — B OCHOBHOM METAJUIOPEXKYIIHE CTaHKH, OOOpy/lOBaHHbIE CHCTEMA
ABTOMAaTUYECKOTO PEryJIupoBaHus, a TakKe AeKTpuueckue neur. O01mias pacueTHas Harpyska mexa
2100 xBA. BbiOpaTh yMCIO U MOIIHOCTb CHJIOBBIX TpaHchopmaTopoB 1exoBbix TII. CocTtaBuTh
IPUHLMITHATIBHYIO CXEMY AJIEKTPOCHAOKEHUS 11eXa.

3. BoiOpate Tunel u MomHocTh 1exoBeix TII 10/0,4 kB coBmecTHO co cpenctBamu
KOMIIEHCAIlUM PEaKTUBHON MOLIHOCTH, €CJIM W3BECTHBI PacuETHbIE HAarpy3KH M COSQ OTIEJIBHBIX
Py 3JEKTPOIPUEMHHUKOB Ha HanpsbkeHuu 0,4 kB:

1 —5,/=850 kBA, cos¢;=0,8;

2 — 8527900 kBA, cosp>=0,9;

3 —5,3=550 kBA, cosp3;=0,75;

4 — 5,+~=600 xBA, cosp.=0,65.

B uexe nmerorcst notpedurenu I, I u Il kareropun (nons norpedureneii I u Il kateropun —
50%). Inomaas rexa 3000 m?. CHUHXPOHHBIX ABHTaTeleil B CeTAX HET. DHEProcucTeMOil 3aJaHbl
BXxoJHbIe J5/=1250 kBap, 0,=0 kBap.

4. PaccunTaTh TOKHM BBICIIMX TAPMOHUK B JIEKTPUYECKON CETH, 3alaHHON MPENo1aBaTelIeM;
onpenenuTs Ky Ha mmnax 0,4 kB, 10 kB u 110 kB u cpaBHuTE ¢ HOpMupyembimu 3HaueHus MU ['OCT
32144-2013. Beiopare @KV na mmnHax 10 xB.

5. Ha muexomoit Ttpancdopmaroproir mnoncrannuu (TII) ycraHoBneH OauH CHIOBOU
tpanchopmatop TM-1000/6/0,4. Koaddumument 3arpy3ku tpanchopmaropa 0,8. Kosddurment



MOIIHOCTH Harpy3ku, noakatoueHHou k nexooit TI1 0,65. Onpenenuts M3MEHEHNE HANIPSKEHUS Ha
mmmaax HH TIT npu moaxiiroueHny KOHAeHCaTOpHOM OaTapen MoutHocThI0 400 KBap.

6. OnpenenuTh MaKCUMaIbHYIO TIOTEPIO HANPSDKEHUS B KaOenbHOU nHuH, uTatoniei PIT, k
KOTOPOMY MOJKJIIOYEHbI CBAPOYHbIE MAIIMHBI CO CIEAYIOIIUMHU AaHHBIMU: MaluHbl § 1o 40 kBA,
K3=0,95, [1B»=0,05.

7. OnpenenuTh yroj KoMMyTauuu BeipsaMuTeabHoro ITA mouHocteio 10 MBA npu S =
100 MBA, Qsk = 6 MBap u .= 30°, y = 10°.

8. OueHHUTh YMEHBIICHHE BEPOATHOCTH O€30TKa3HOH pPadOoThl KaOeNnbHON JNMHUM TpU
COKpAIIEHUHN CPOKa CIY>KObl M30JIALIMK 32 CYET BO3/AeicTBUs BhicIuX rapmMoHuk Ha 10%. Ilotox
OTKa30B MOJUMHSETCS pacipeeneHuto BeilOymia; mapaMerp moToka OTKa30B M mapameTp (opmbl
pacnpe/ielieHls COOTBETCTBEHHO paBHbI 0,8 Tox™! u 1,5.

KpaTKOG OIMMCAHHUE U PErJIAaMEHT BBINOJTHCHUSA
3aI[aHI/I€ BBITIOJIHACTCSA ITHCHbMCHHO. OIIGHI/IBaeTCFI IMMPAaBUJIBHOCTL BBINNOJIHCHUA 3aJaHUA U
KOJIMYCCTBO AOIMYHICHHBIX IIPH BBIIIOJIHCHUH 3a1aHUSA OIINOOK.

Kpurepum ouenku:

- OTMETKa «3aYTEHO» BBICTABIISIETCS O0yJaroIIEeMyCs, €CIIM 3a/1a4a pelieHa MpaBUIbHO WU
pelieHa ¢ He3HaYUTEeIbHBIMU OLTHOKAMH;

- OTMETKa «HE€ 3aYTCHO» BBICTABISETCS OOyYaromeMycs, €ClId 3a/laya He pelieHa W/Win
JIOTIYIIIEHBI TPYObIe OLIUOKY.

7.2.2. Tembl D10KJIA10B

Ne
Tembl
n/n
1 | OcHOBHBIE TEHACHIINH, BIMSIOIIME HA Pa3BUTHE J1eKTpodHepruu B Poccuu u mupe
2 | Pactipenenenue nanektposHeprun Beimie 1000 B. PanuaneHple M MaructpajibHbIE

QJICKTPUYCCKUC CCTH. HcmonmaeHue OJICKTPHUYCCKUX ceTei BO3QYIIHBIMW JIMHUSAMU,
KaOeJIbHBIMU JIMHUSIMH, TOKOIIPOBOAAMH.
3 Hosrie IMPOrpeCCUBHBIC TCXHOJIOTUHU B KOHCTPYKTUBHOM HCITIOJTHCHUH BO3AYUIHBIX JIMHUH

JJIEKTpoNepeIayn
4 | [lpumenenue kabenmedl C M3ONSIUEH W3 CIHIMTOrO TMOJUATHIEHA B CHCTEMax
JIEKTPOCHA0KEHUS
5 | lNazouzonupoBanHble auHUM dekTponepenaun (GIL)
6 | Ilepenaua snexTpuueckoit sHeprun noctossHHbIM TokoM (HVDC)
7 | Yopasnsemsble anekTpuueckue cetu nepemeHHoro toka (FACTS)
8 | BeicOKO MHTETpUpPOBAHHBIE AJIETA30BbIE pacupenenuTenpabie yerporcrsa (HIS, GIS)
9 | CoBpemeHHbIe TUIIBI KOMMYTALIMOHHOM anmapaTypbl B CUCTEMaX 3JEKTPOCHAOKEHHSI
10 | CoBpeMEHHBIE METObI M CPEACTBA PETYIMPOBAHNS HAIPSDKEHMS B DJIIEKTPHUECKHUX CETAX
11 | ABTOoMaruueckoe peryJIupoBaHUE HAINpPSDKEHHS B COBPEMEHHBIX JJIEKTPUUECKUX CETAX

peanpusITHi (TOPOJOB)

12 | BnusHue »SNEKTPONPHUEMHUKOB HAa KadecTBO JJIEKTPOIHEpruu. BiusHue kauecTtBa
AJEKTPOIHEPTHH Ha PAOOTY SJIEKTPONPUEMHUKOB

13 | Komnencanusi peakTuBHOM MomIHOCTH. [loHsATHME peakTMBHON MoOUIHOCTH. MCTOYHMKH
pPEaKTUBHON MOITHOCTH

14 | TexHuyecKue M TEXHUKO-d)KOHOMHUYECKHE TpeOOBaHUA K HCTOYHUKAM pPEaKTHBHON
MOIIHOCTH

15 | IlpoGiemMbl peakTUBHOW MOIIMHOCTA W PEIICHHWE 3a/ad TOBBIIICHUS HAAC)KHOCTH U
YCTOWYUBOCTHU PACIPEICIUTEIBHBIX WIEKTPUUYECKUX CETEH




TeMmbl
n/n

16 | CoBpeMEHHbIE YCTAaHOBKM IIONEPEYHONM W NPOAOJIBHONW KOMIIEHCAIlUM pPEaKTUBHOMN
MOIITHOCTH B CUCTEMAX IEKTPOCHAOKEHHUS

17 | CoBpeMEHHbIE METO/BI U CPEACTBA CHUYKEHUS BBICIIUX FAPMOHUK B AJIEKTPUUYECKUX CETIX
18 | CnocoObl u3MepeHUss M KOHTPOJIsSl IapaMeTpOB HECUHYCOUJAIBHBIX pPEKUMOB B
NEKTPUYECKUX CETAX

19 | MeponpusaTus 10 CHUKEHUIO TEXHOJIOTMUECKUX MOTEPh JIEKTPOIHEPTUU B IEKTPUUECKUX
ceTsX (Ha mpuMepe KOHKPETHOTO MPEANIPUSITHS)

20 | MeponpusaTus 0 CHMKEHUI0 KOMMEPUYECKHX MOTEPh 3JIEKTPOIHEPIHU B NIEKTPUUECKUX
ceTsIX (Ha mpuMepe KOHKPETHOTO MPEANIPUSITHS)

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

Hoknan mpexacraBiasieT co0oil MyOJMYHOE BBICTYIJIEHME 10 H3Y4aeMOMY pas3aeny
TUCIHUIIMHBL «PexXuMbl cucteM sneKkTpocHadxenus». [Ipu moAaroTroBke AoOKIiaga, Mpe3eHTAIUU
oOyyvaronuiics noJbKeH oToOpaTh He MeHee 10 HaMMeHOBaHMM JMTEpaTypbl (KHUT, CTaTew,
COOpPHHKOB, HOPMATHBHO-IIPaBOBBIX akTOB). llpenmouteHue cieayer oOTAaBaTh JHUTEpaType,
OmyOJIMKOBaHHOM B TedyeHHe mnocieaHux 5 jer. Jlomyckaercs oOpamienne k WHTepHeT-caiTam.
W3noxeHune TeKcTa T0KIa1a J0JKHO ObITh YETKUM, ApI'YMEHTUPOBAHHBIM.

B 3axmrouenue goknaga o0y4aronuiics TOMKEeH CIeNaTh BEIBOJIBI 110 TEME.

[IpogomxuTensHOCTh JOKIIaAa He Oosiee 7 MUHYT. J{71s1 MOIy4eHUsI TOIOKUTENIbHON OTMETKU
HaIM4YUEe KOMIIBIOTEPHON Mpe3eHTaluuu o0s3aTeabHO. MUHUMANbHOE KOJIWYECTBO CHAMIOB — 5.
[Ipe3entanus nomkHa ObITh THGOPMATHBHA, COOTBETCTBOBATH TEME JIOKJIAA.

Kputepun onenkn:

- OTMETKa «3a4T€HO» BBICTABIISETCS 00yUaroIeMycs, €CITH 00 yJaroIIUACs U3TT0KIIT MaTepHUal
IpaMOTHO, COAEp)KaHUE OTBETAa COOTBETCTBYET COJEP)KAHHIO BONPOCA, T€Ma BOIPOCA TOITHOCTHIO
pacKpbITa; MOArOTOBIIEHA MPE3CHTAIINA C TPeOyeMbIM KOTUYECTBOM CIIaliI0B.

- OTMETKa «HE 3a4YTeHO», €CIIM OOYYaloUIMiiCs HE PAaCKpbhUI COJEpKAaHHWE BOMpPOCA WU
OTKJIOHWJICS OT 3a/JIaHHOM TEMBbI, OTCYTCTBYET MpPE3CHTAIUS WM TPE3EHTAIUS HE COACPIKHUT
TpeOyeMoro KoJm4ecTBa ClaiiioB, He MHPOPMAaTUBHA U HE COOTBETCTBYET TEME JTOKJIA/IA.

7.2.3. TunoBbIe TeCTOBBIE 3aJaHUA

I K cxemam »3j1eKTPpHYECKHX COeIHMHEHMIl 3JIEKTPOYCTAHOBOK NpPeIbsABJISIOTCS
caeaAyroIue TpeOOBAHUSA:

- HaACKHOCTb, OJJICKTPOMAarHuTHasd COBMECTUMOCTb, JKOHOMHNYHOCTHb, OJOKOJIOTHYCCKad
YHUCTOTA, KOMIAKTHOCTh, YHU(UIIUPOBAHHOCTD

- OKOHOMHYHOCTD, y2106CTBO OKCILTyaTallui, TCXHUYCCKaA I‘I/I6KOCTB, JKOJIOTHYECKas
YHUCTOTA, KOMIAKTHOCTh, YHU(UITUPOBAHHOCTb

-  HaACXKHOCTb, DJSKOHOMHUYHOCTD, y,2106CTBO OKCILTyaTalluki, TEXHUYCCKAA FI/I6KOCTB,
HKOJIOTHYECKAsl YUCTOTA, KOMIAKTHOCTb, YHU(HUIIUPOBAHHOCTD

- HAQJEXKHOCTb, KOMIIAKTHOCTh, YHU(PHUIMPOBAHHOCTb, 3KOHOMHYHOCTb, COOJIIO/IEHUE
nokasaresel KauecTBa 3JIEKTPUYECKON SHEPTruH, TEXHUYECKasi THOKOCTh

2  Yro Takoe pacueTHasi HATpy3Ka?
- 3TO Harpy3Ka, KOTOpasl BbI3bIBAET TAKOW K€ CPEHUI HArpeB NMPOBOJIHMKA, KaK M peaIbHbII
U3MEHYMBBIN IrpaduK HArpy3Ku
- 3TO Harpy3ka, KOTOpasl BBI3BIBACT TaKOM K€ MAaKCHMAaJbHBIM HArpeB MPOBOIHHMKA, KAK U
peabHBIN U3MEHUYHMBBIN rpaduK HATPYy3KH



- 3TO Harpys3ka, Mo KOTOpPOH BBIOMPAIOTCS IO HAarpeBy TOKAaMH KOPOTKOTO 3aMBIKaHHS
AJIEMEHTBI AJEKTPUUECKOM CETH

3. CoBOKYNIHOCTH NOACTAHIHI, pacnpeaeJUTeJbHbIX YCTPOHCTB U COCAMHAIIMX MX
JIMHUH 3J1eKTponepeaayn, padoTalIUX HA OTHON TEPPUTOPHHU — ITO:

- 3JIEKTPUYECKAsl CTAHIIUS

- DJIEKTPUYECKASI CETh

- pacrpeaeuTeIbHOE YyCTPOHCTBO

- BJIEKTPOIHEPTEeTUYECKAS CUCTEMA

4 Kak Ha3pIBaeTcCsl JIEKTPUYeCKAasl CeTh BBICHIEr0 KJIacca HaNpsiKeHUs, KOTOpas
o0ecreyuBaeT HAIEKHOCTh M YCTOHUYMBOCTD IJIEKTPUYECKON CHCTEMbI KAK €IMHOT0 00beKTa?

- CUCTEeMOO00Opa3yroIias 3JIeKTpUIecKas CETh

- MarucTpajabHas MIEKTPUIECKas CETh

- 3aMKHYTas dJIEeKTPUYECKas CEeTh

- BO3JIyILIHAS JIMHUS JIEKTponepeadu

S DuekTpuueckasi ceTb, KOTOpas o0ecleYHBaeT pacnpenejJeHHe 3JIeKTPHYeCKOM
IHEPruu Me:K1y NYHKTaMM NoTpe0JeHHus — 3TO:

- paauManbHas 3JIEKTpUYEcKas CeTh

- MarucTpaibHas IEKTpUUYECKast CeTh

- 3aMKHYTas JIEKTPUUYECKas CETh

- pacIpeesIuTeNbHas 3JeKTpUIecKas CeTb

6 DuekTpuyeckasi ceTb, KOTOpasi MpeJHA3HAYEHA JIS Mepelavu IEKTPOIHEPIHU OT
MOACTAHIMYU CHCTEMO000Pa3yIlel CeTH K PAHOHHBIM MOJACTAHIUAM — 3TO:

- MUTAIONIAs JIEKTPUIECKasi CETh

- MarucTpaibHas JIEKTPUUECKasi CETh

- 3aMKHYTas dJIeKTpUYeCcKas CeTh

- pacrpeaenuTenbHas 3IeKTpUYecKas CeTh

7 Ocobennocts nuTanusa CIC Ha reHepaTOPHOM HANPSIKEHNH B OTJIMYHE OT MUTAHUSA
Ha HanpsikeHnu 35-220 kB ot paiioHHbIX TpaHcdopmaTOopHbIX NoacTanumil IIC:

- MEHbIIE HaJIe)KHOCTh, MEHBIIIE 3aTPaThl HA COOPYKEHUE U HKCILITyaTallI0, MEHbIIIE MIOTEPH,
Jy4Ile KauecTBO 3JIEKTPOIHEPTUH, MEHEE CI0XKHAsL CXeMa JIEKTPOCHAOKEHUS

- OoJBILIE HAJIEXKHOCTB, OOJIBIIE 3aTPATHI HA COOPYKEHHUE U SKCILTyaTallio0, MEHbILIE TIOTEPH,
Jy4Ille KaueCTBO JJIEKTPOIHEPTUU

- OoJIblIIe HAJIE)KHOCTh, MEHBIIIE 3aTPAThl HA COOPYKEHHUE U IKCIUTyaTallli0, MEHbIIE MIOTEPH,
Jy4Ille KaueCTBO 3JIEKTPOIHEPTUU

8 IlpenmymecTBa KadeJbHbIX JUHUI 10 CPABHEHHUIO C BO3AYIIHbIMU:
- KOMITAKTHOCTh

- HETO/IBEPKEHHOCTh aTMOC(EepHBIM BO3/IEHCTBUSAM

- MEHBIIasi CTOUMOCTb COOPYKEHUS

- IETKOCTh NIOMCKA U YCTPAHEHUS MTOBPEXKIEHUIN

9. K kakoii kareropuu, coriacHo IIYD, oTHocsaTcs  3J1eKTPONPHEMHHKH,
Oecnepe0oiiHas padoTa KOTOPHIX HEO0X0AUMA /1JIs1 0e3aBapPUITHOI0 OCTAHOBA MPOU3BOJICTBA C
1eJIbI0 MPeIoTBPalleHUsl YIPO3bl )KM3HH JI0/eii, B3PbIBOB U NO0KapoB?

- K IEpBOI1 KaTeropuu

- K 0CO0011 rpyIie nepBoi KaTeropuu

- KO BTOPOH KaTreropuu

- K TPEThEU KaTeropuu



10. K kakoii kareropuu, coriacio IIYJ, oTHocATCS 3JIeKTPONPHEMHHKH, NepepbIB
3JIEKTPOCHAOKEHUsSI KOTOPBHIX NMPUBOJAUT K MacCOBOMY HEJAOOTIYCKY NMPOAYKLIHMH, MACCOBBIM
NPocTOsiIM Pado4YuX, MEXaHU3MOB M NPOMBIILIECHHOI0 TPAHCIIOPTA, HAPYLIEHUI0 HOPMAJIbHOM
AeATeIbHOCTH 3HAYMTEJIbHOI0 KOJIMYECTBA FOPOJACKHUX M CeIbCKHUX KUTeJIei?

- K IEpBOM KaTeropuu

- K 0cO00i1 rpyIine nepBoi KaTeropuu

- KO BTOPOH KaTreropuu

- K TPEThEU KaTeropuu

Kpartkoe onucanue u perjiaMeHT BbINIOJTHEHHUS

Tect mpoBomUTCS B Hayale MPAKTUYECKOTO 3aHATUS B NHUChbMEHHOH (opme. Kaxmomy
oOyuaromemycs Bbiaercsa 20 BOIPOCOB, Ha KaXK/IbIi U3 KOTOPBIX HY>KHO BBIOPATh MPaBHIIbHBIH (bI€)
oTBeT (bl). Bpemsi, oTBOIUMOE HA TECTUPOBAHUE - 15 MUHYT.

Kputepun onenkmn:

- OTMETKAa «3a4YTE€HO» BBICTABIACTCA OOydYalOLIEMyCs, €CJIM OOYYalOIIMMHCS OTBETHI
IPaBUIbHO OOJIBIIIE YEM HA [TOJOBUHY TECTOB.

- OTMETKA «HE 3aU4TEHO» - €CJIU 00y4aroIUiicsl OTBETUI IPABUIILHO HA IIOJIOBUHY UM MEHBIIIE
TECTOB.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS
AUCHHUIIMHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 1
Ne
Bonpocskl Kk 3Kk3aMeHny
n/n
1 | OcHOBHBIC XapaKTEPUCTUKH NOTPEOUTETICH IIEKTPOIHEPTHU
2 | MnpuBuayanbHble rpadMKy HArpy30K M UX XapaKTePUCTUKH
3 | I'pynnoBeie rpaduKu HArpy30K M UX XapaKTEePUCTHKH
4 | OcHOBHBIE METO/IBI pacueTa NEKTPUUECKUX HArPY30K IPOMBIIUICHHBIX IPEANPUITHH
5 | BcnomoraresabHble METOJIbI pacyeTa 3JIeKTPUUYECKUX HArpy30K
6 | OCHOBHBIC IPUYMHBI PACXOXKICHUS MEXKTY PACUCTHBIMH U (DaKTHIECKUMHU HAarpy3KaMu
7 | OcHOBHBIE XapaKTEPUCTUKHU CIIy4ailHbIX I'pa)MKOB HAarpy3KH
8 | [IpyHIMIBI TOCTPOEHUS CHCTEM JJIEKTpOCHaOkeHMsl HampspbkeHuem Bbime 1000 B.

TpeboBaHus K ceTsIM

9 | Cucrema BHEUIHETO 3JE€KTPOCHAOKEHUS IPEANIPUSITHS

10 | CucreMa BHYTPEHHEr0 3J1€KTPOCHAOKEHHsI TPeIIPUATHS

11 | Pamnanesusie cxeMsl cereli Boime 1000 B

12 | Maructpanbubie cxembl cereil Beimie 1000 B. CxemMbl ¢ HECKOJIBKUMH CKBO3HBIMU
Maructpaisamu cereid Boimie 1000

13 | Konbuessle cxemsbl. [lerneBblie cxembl. OCOOEHHOCTH TPUMEHEHUS.

14 | Bo3ayuiHble TMHUT

15 | KaGenbHble 1MHMK HanpskeHueM 6 - 35 kB

16 | KabGenbublie auauu 110 - 220 kB

17 | ToxonpoBo bl HanpsbkeHueM 6 - 35 kB

18 | Beibop nuraroniero Hanps>KeHUsl 1 MICTOYHMKA MUTAaHUS

19 | BeiOOop panuoHaNbHOTO HANpPSDKEHUS NHTAOUIe M pacnpeieiuTeNbHOH — ceTu
AQHAINTUYECKUMHU METOJaMH U METOJIaMU IUIAaHUPOBAHUSI SKCIIEPUMEHTA

20 | Komnonosku u cxemsl I'TIIT u I'TIB

21 | DKOHOMUYHBIN peKUM pabOTHI CHIIOBBIX TpaHC(HOpMaTOPOB

22 | BeiOop uMciaa ¥ HOMHHAJIBHOW MOIIHOCTU CHiIOBBIX TpaHcdopmaropos I'TIIT u TII ¢
YYETOM XapaKTEPUCTHK Harpy30K M SKCITyaTallMOHHBIX 0COOEHHOCTEN TpaHC(hOpMaTOpOB
23 | Beibop ontumaibHoro pazmeienus I'TII u PIT va Tepputopun npenpusTus

24 | PerynupoBanue rpauKoB Harpy30K Ha MPeanpHUsITHIX

25 | PexuMbl 5KOHOMHH 3JIEKTPOIHEPTUU HA NPEITPUATUAX

26 | CokpauieHue oTephb 3JIEKTPUUECKON SHEPTUU B DIIEKTPUUYECKHUX CETSIX IPOMBILIUIEHHOTO
PEPUITHS

27 | Beibop ceuenuii kabenei ¥ MPOBOJIOB MO IKOHOMUYECKUM COOOpaKeHUSIM

28 | PeakTHBHasi MOITHOCTh KaK MapaMeTp pexnuMa CUCTEMBbI 3J1€KTPOCHA0KEHUs

29 | PeakTHBHas MOLIHOCTb B CHCTeMax 3JIeKTpocHaOxeHus. ['eHeparopel W moTpeduTenu
PEaKTUBHOUN MOIIIHOCTH

30 | IloTpebneHne peakTUBHOW MOIIHOCTH ACHMHXPOHHBIMH JBUTATENIMH M  CHJIOBBIMH
TpaHcpopmaropamu

31 | IlorpebieHue peakTHBHON MOILIHOCTHU AJIEKTPONEYHBIMU U CBAPOYHBIMU YCTAaHOBKAMU

32 | IloTpebneHne peakTHBHOM MOIITHOCTH MPeoOpa3oBaTeIbHbBIMH YCTAHOBKAMHU

33 TexHuueckne XxapakTepUCTUKN UICTOYHUKOB PEAKTUBHON MOITHOCTH

34 | DKOHOMHYECKHE XApaKTEPUCTHKU HCTOUYHMKOB PEAKTUBHON MOIIHOCTH M 3aTpaThl Ha
nepejady peakTHBHONW MOIHOCTH




Bonpocel K dK3aMeH
n/n P y

35 | CpenctBa v ciocoObl KOMIICHCAIIMH PEAKTUBHOM MOIITHOCTH B JICKTPHUECKUX CETIX

36 | Pacyer koMIeHCaUN PEaKTUBHOM MOIIHOCTH B JJIEKTPUYECKUX CETSIX NMPOMBIIUIEHHBIX
IPEANPUITUI

37 | OntumanbHOE pa3MenieHne KOMIIEHCUpYomuX yctporcts B COC

38 OCHOBHBIC HaIlpaBJICHHUA CHWIKCHHUA MOTCPb MOIIHOCTU W HAIIPAKCHHA W MOBBINICHUSA
Ka4dycCTBa BHGKTqueCKOfI OHCPIuM B CUCTEMAax BJ'ICKTpOCHa6}KCHI/I${

38 | HenuHeliHbple Harpy3KH B 3JIEKTPUUECKUX CETAX NPEAIPUITUN

40 | BenTuipHbIe IpeoOpa3oBaTeNy KaK HEJIMHEHHAs Harpy3Ka

41 CBapouHbIe arperaThbl KaKk HeJIMHETHAsA Harpy3Ka

42 | JlyroBble cTasielyIaBUJIbHBIC TICYH KAaK HEeJIMHEWHAsl Harpy3Ka

43 Pacuer HCCUHYCONAAJIbHBIX PEXKUMOB B CUCTEMAX SHCKTpOCHa6}KCHI/IH

44 | DKOHOMHYHBIN pEXUM pabOTHl TPeoOpa30BaTENbHBIX TpaHCHOPMATOPOB

45 BaTapeH KOHJACHCATOPOB B JJICKTPUYCCKUX CCTAX C BBICIHMMH I'apMOHHUKAMHA

46 COBpeMeHHHe MCTOJZbI M CpCACTBA CHHUIKCHUA ypOBHGfI BBICHIUX T'apMOHUK B
SJICKTPHUYCCKUX CCTAX

47 | OunbTpoKOMIEHCHPYIOIIKE yeTporicTBa. CXEeMHBIE PelIeHUS

48 | IlaccuBHble HUIBTPBI. AKTHBHBIE (PUIHTPHI

49 | TI'ubpunusie B GunbTpbl. OCOOEHHOCTH NPUMEHEHHSI B CUCTEMaX JIEKTPOCHAOKEHHUS

50 | AMmiauTyaHo-4acToTHas Xapaktepuctuka PKY

51 Br16op napamerpoB ®KVY. Ocobennoctu ynpasnenuss GKY

52 | Ilpumenenue MHOTO(A3HBIX CXeM IpeoOpa3oBaTeneit

53 | HecummeTpuyiHbIe PEKUMBI CUCTEM AJICKTPOCHAOKEHUS

54 Bausaue HCCUMMCTPUYIHBIX PCKMMOB Ha PCIKUMBIL pa6OTLI QJICKTPOITPUEMHUKOB

55 | CoBpeMeHHbIE METOABI M CPEACTBA CHIDKEHHMS HECUMMETPUM HaNpsOKEHUH B
JNEKTPUYECKUX CETAX

56 | CuMMeTpupyroIme yCTpoicTBa TpaHC(HOPMATOPHOTO TUTIA

57 | UIbTpOCUMMETPUPYIOLIUE YCTPOMCTBA

58 | Pacuersl k03 puIieHTa HECUMMETPUU IPU CUMMETPUPOBAHUH HArPy3KH

59 | Cummerpupyrommii 3QheKT KOHAeHCaTOPHOU OaTtapen

60 | IlepcrieKTHBBI Pa3BUTHUSL OTEYECTBEHHOM JIEKTPOIHEPIETUKH

7.3.2. Kputepuu u HOpMbI OLEHKH

dopma
NpoBeIeHHUs
Cemectp . Kpurtepuu u HOpMBI OLIEHKHU
MPOMEKYTOYHOM
aTTecTalu
1 9K3aMEH oOyyJaroruiicss 00magaeT

rITyOOKMMHU U TIPOYHBIMU
3HaHUAMU POrpaMMHOIO
MaTepuasa; pu OTBETe
MIPOEMOHCTPHPOBAT
«OTITUYHOY ucyepIbIBaroIee,
MOCTIeTOBATEIBHOE U JIOTUIECKH
CTPOMHOE U3JI0KECHUE;
MPaBUILHO CHOPMYITHPOBAIT
NOHATUA U 3aKOHOMCPHOCTH 110
BOIIPOCY




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

«XOopouro»

oOyuJatomuiicst o61amaer
JOCTaTOYHO ITOJIHBIM 3HAaHHEM
IIPOrpaMMHOI0 MaTepuaa; ero
OTBET MPE/CTaBIAET IPAMOTHOE
U3JI0)KEHUE yU4EeOHOI 0
MarepHaia 1o CyuecTBy;
OTCYTCTBYIOT CYIIIECTBEHHBIE
HETOYHOCTHU B ()OPMYJIUPOBAHUU
MIOHSTUI; IPABUIILHO
IPUMEHEHbI TEOPETUYECKHE
TIOJIOKEHHUS, TIOATBEPKICHHBIE
npuMepaMu

«YHAOBJICTBOPUTCIIBHO»

oOyyJaronuiics uMeeT 001Ine
3HaHUSI OCHOBHOT'O MaTepualia
0€e3 yCBOEHHS] HEKOTOPBIX
CYIIECTBEHHBIX MOJIOKCHHIA;
(hopMyIIIpyeT OCHOBHBIC
TIOHSTHUS C HEKOTOPOM
HETOYHOCTBIO; 3aTPYAHACTCS B
NPUBEJICHUN TIPUMEPOB,
MMOATBCPKAAOIIUX
TEOPETUYECKHE MOJIOKEHUS

«HCYOOBJICTBOPUTCIIBHO»

oOydJaronuiics He 3HaeT
3HAYUTENBHYIO YacTh
MPOTPaMMHOTO MaTepHaia;
JIOMYCTHUJI CYIIIECTBEHHbIE
OIMOKH B TIPOLIECCE UBIIOKCHUS;
HE YMEET BBIJCIUTH TJIABHOE U
CACIaTh BbIBOJ; IPUBOANUT
OIMOO0YHBIE OTIpeACTICHUS




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBO B

HAY4YHOI
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJI0BOK) Ton u3nanus oubanorexe /
n/n MeToaAnYecKoe nmocoomue,
HaumenoBanue
NMPAKTHKYM, JIP.) 3EC
1 KoGener A. B., Koueprun Pexumbl pabOTHI 2JIEKTPOIHEPTETUIECKIX Y4eOHoe nmocodue 2015 3BbC «IPRbooks»
C. B., Ileyarun E. A. CHCTEM
2 | OnonesaI'. H. DeKTpocHa0KeHUE MPOMBIIIIEHHBIX YueOHoe nmocodue 2022 9bC «ZNANIUM.
IPEANPUITHI U TOPOJOB COM»
3 | OwenkoB B.A., I'pynun Pexumbl paboThl HelTpaneii cuctem Y4eOHoe nmocodue 2017 3BC «IPRbooks»
B.K., Jlrotapesuu A.T"., ANEKTPOCHAOKEHUS 0OBEKTOB
Ocumnos J1.C.
4 | Pogpiruna C.B. [IpoexTrpoBaHue U HKCIUTyaTalUsI CUCTEM VY4eOHoe nocobue 2016 OBC «IPRbooks»

snekTpocHaOxkeHus. [IpoektupoBanne COC

8.2. JlonosinuTeIbHAS JIMTEpPATypa

Tun (yueOHuk, yaeoHoe

KoaunuecTBo B

Hay4YHOH
Ne nocooue, yaeoHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJi0BoK) I'ox u3nanus ondauorexe /
n/n MeTOoAnYEecCKoe mocoomne,
HanmeHnoBanue
NPAaKTHUKYM, JP.) 3EC
1 | bupronun B. 1. DneKTpocHabKeHHE MTPOMBIIIICHHBIX U YuebHoe nocobue 2022 3BC «IPRbooks»
TPaKJIAHCKUX 00OHEKTOB
2 | Baxuuna B.B., KyBminHoB | MexaHu3Mbl BO3AEHCTBUS Momnorpadus OBbC «ZNANIUM.
A.A., lllanoBanos B.A., KBa3UIIOCTOSHHBIX T€OMHAYLINPOBAHHBIX COM»
Kysznenos B.H., Cenemup TOKOB Ha JJIEKTPUYECKUE CETU 2018

B.J1., Kapemun B.1.,
I'opoxos B. B.




Tun (y4yeOHNK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
wn ABTOpPBI, COCTABUTEIH 3arsiiaBue (3aroJi0BOK) MeToHIecKoe mocobHe, I'on u3nanmus oudamnorexe /
IpaKTHKYM, Ap.) HanmeHnoBanme
IBC
3 Baxnuna B. B., UepHenko CucTeMbl 3JIEKTPOCHAOKEHUS Y4eOHO-MeTOANYECKOE 2015 Penozuropuii TI'Y
A. H. nocobue
4 | Baxuuna B. B., UepHeHko IIpoexkTupoBanue cucteM Y4eOHO-MEeTOIUYECKOE 2016 Penosuropuii TI'Y
A. H. AIIEKTPOCHAOKEHUS nocobue
5 | boapckas H.II., JloBryn CunTe3 GUIBTPOKOMITEHCHPYIOIIIX Mouorpadus 2014 OBbC «ZNANIUM.
B.II., Eropos /1.3., YCTPOMCTB ISl CUCTEM DJIEKTPOCHA0KEHHUS COM»
Temepbaes C.A.,
[lleBuenxo E.C.
6 | Ymakos B.A1. CoBpeMeHHBIE TIPOOIIEMBI YuebHoe nocodue 2014 3BC «IPRbooks»

QJICKTPOOHCPICTHUKH




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

— Web of Science [DnekTpoHHBIN pecypc] : MyIbTUAMCHHUILIMHApHAS pedepaTuBHas Oa3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DnexTponHbIi pecypce] : pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004.
— Pexxum nocryma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., anri.;

— Elibrary [OnexkTpoHHBII pecypc] : HaydHas SJIeKTpoHHas OuOnmoreka. — Mocksa :
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— Springer Link [DnexktponHbIii pecypc] : [6a3a qanHbix |.— Switzerland: SpringerNature, 1842.
— Pexxum nocryma : link.springer.com. — 3aru. ¢ skpana. — SI3. aHri.;

— Science Direct [DneKTpoHHBIN pecypc]| : KOJUICKIUS SJCKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridge university press [DIeKTpOHHBIN pecypc] : )KypHaIbI uznaresnbersa. — Cambridge:
Cambridge university press, 2018 . — Pexxum noctyna : cambridge.org. — 3ari. ¢ skpaHa. — 3. anri.;

— NEICON [2nexTpoHHBIH pecypc] : anekTpoHHas HHQOpMAIHs : apXUB HAYYHBIX JKyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

HOB,

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows: norosop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmce NecTBUS — OECCPOUHO;
kOHTpakT Ne 1653 ot 14.12.2018, cpok

JecTBUSL — GECCPOUHO

2 Office Standard:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

norosop Ne 690 ot 19.05.2015, cpox
JefcTBUS — 6eCCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a00paTopuii, MACTEPCKUX U

KYPCOBBIX paboT). YueOHas ayAuTOpHs IS
MIPOBEJICHUS TPYIIOBBIX M HHIUBUYaTbHBIX
KOHCYJIbTAllMii. YueOHast ayAuTOpus s
MPOBEJCHUS 3aHATUI TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOM aTTectanuu. (3-211)

Ne ApP. 00bEKTOB ISl IPOBEACHHUS
. Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS
N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOMN
padoThl o0yuyaoumxcs (HoMep ayAUTOPHHN)
VYyeOHast aynuTopus AJis IPOBEICHUS [IpoexTop, sKpaH; CTON y4EHUUECKUI
3aHATUH JEKIIMOHHOTO THIA. Y4yeOHas (MOHOOJIOK) TBYXMECTHBIN, CTOJI
ayIUTOPUS JJIs IPOBEICHUS 3aHITHI y4eHU4YeCcKuil (MOHOOJIOK) TPEXMECTHBIH,
CEeMMHAPCKOro THMa. Y4yeOHas ayAuTOpHs JUIsl | CTOJI IPENoIaBaTeIbCKUM, CTYI
| | KYPCOBOTO MpOEKTHpOBAHHS (BBITIOJIHEHUS MpenojaBaTesbCKHii, J0CKa ayIuTOpHasl.,

9KpaH, IPOEKTOP, KAIIO3H.




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00OpPaTOPHii, MACTEPCKHUX H

Ne Ap. 00bEeKTOB /151 IPOBeIeHUs!
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPpaKTU4YeCKUX U JJa00PaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM

padoThl 00yyarmmxcsi (HoMep ayauTOPUM)
YyeOHast ayTUTOPHS U1 IPOBEICHUS CToJBl YYEHHUECKHUE IBYXMECTHbIC
3aHATHUH JICKIIMOHHOTO THMA. Y4ueOHas (MOHOOJIOK), CTOJT YYCHUYECKUI
ayIUTOPUS JJI IPOBEIACHUS 3aHITHI TPEXMECTHBI MOHOOJIOK, CTOJ
CEMHUHAPCKOro Tuna. Y4yeOHas ayIuTopus AJis | MPernoiaBaTeIbCKui, CTyI

5 | KYPCOBOIO NPOCKTHPOBAHHS (BBIIIOJIHEHUS IIpenoaBaTeIbCKUM, JOCKa ayIuTOpHAas
KYPCOBBIX Pa0boT). YueOHast ayIuTOPHs JJIs (menoBast), kadeapa, SKpaH, IPOEKTOP,
MPOBEICHUS TPYNIOBBIX U UHAUBUIYAIBHBIX | IIPOLIECCOP, KATHO3HU
KOHCYJIbTalMi. Y4ueOHas ayuTopus s
MIPOBEICHUS 3aHATUM TEKYIIErO0 KOHTPOJIS U
POMEXKYTOUHOM arTecTaui. (3-609)
JlabGopatopust «DnekTpoobopyI0BaHNE [IpoekTop, sKpaH; CTOIBI yUSHUUECKHE
CTaHIIMH U MOJCTAHINI MPEATPUATHIIN. JBYXMECTHBIC, CTYJIbsl YYCHHUECKHE, CTOJ
VYyeOHast ayTUTOPHSI U IPOBEICHUS IpenoaaBaTeIbCKUM, CTYII
3aHATUNA CEMHUHAPCKOTO THIIA. IpernoAaBaTeIbCKUi, JOCKa ayTUTOpHAs
VY4ueOHast ayTuTOpHsI U1 KypPCOBOTO (MenoBast), CTEH/1bl YHUBEPCAJIbHBII
MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX 1ab0paTOpHBI, CTEH

3 pabor). JIEMOHCTPAIIMOHHBIN., CTOJ
VYyeOHast aynuTopus AJisg IPOBEICHUS KOMIBIOTEPHBIN oHOMecTHBIMH, [TK,
TPYIIIOBBIX U UHIMBUAYATbHBIX K031
KOHCYJIbTAIIUI
VYyeOHast ayuTopus AJis IPOBEICHUS
3aHATUN TEKYIIETrO KOHTPOJIS U
IIPOMEKYTOUYHOM aTTECTALUH.
(2-203)

4 [Tomenienue 17151 CaMOCTOSITENILHOM pabOTHI Croubl, CTYJbs, KOMIBIOTEPHI
obOyuaromuxcs (I'-401)

5 [TomenieHue 17151 CAaMOCTOSITENILHOM pabOTHI Croubl, CTYJbs, KOMIIBIOTEPHI

oOyuaromuxcs (C-916)
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