MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHue 06pa3oBaTejbHOI mporpaMMbl. KOHTPoOJIbHO-HAX30pHAS JeATEIbHOCTh B JHEpreTuKe
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
SJIEKTPOOHEPI'ETUYECKOE OBOPYJ1OBAHHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemecTp - 129,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
IlepexpecTHbI 0IIpoOC

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;
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NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Monskos A.M.
[IpenomaBaTelib Waenmugmarop | RAA9CC249-PollakovAM-44585360 A .M. IlonsikoB
(OIKHOCTR) (moamuck) (pacummgpoBka
TIO/AITUCH)

COI'ZTACOBAHO:

PyKOBOI[I/ITeJIb MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
w CseneHva o snagensuye L3N M3K O.E.
06Pa30BaTeHBH0PI Brageney, KonOpaTbesa O.E.
HpOFpaMMBI Wpentudukatop  Raic792df8-KondratyevaOYe-7169b3 KOHI[paTI)CBa
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacuupoBKa IOIIUCH)
3BaHKE)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

O.E.

3aBeyroIHi BBITYCKAIOLICH Skl Brageney KonapaTbesa O.E.
Ka(bellpbl e Mpentudukatop  R@c 792df8-KondratyevaOYe-7169b3 KOH,Z[paTI)CBa
(OIKHOCTB, YUeHas CTETICHb, YUCHOE (mozmucs) (pacuupoBKa IOIIUCH)

3BaHKE)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Ilegb ocBOeHMs AMCHUILUIMHBI: (HOPMUPOBAHKE MPEACTABIECHUN O COBPEMEHHOM O0OpYIOBaHUU
AIIEKTPUYECKUX CTAHIUH, OJJIEKTPUYECKUX CETEH, IPOMBIIUICHHBIX U OBITOBBIX IOTPEOUTENAX

ANMEKTPUUECKON SHEPIuH, KOHCTPYKTHUBHBIX 0COOEHHOCTSIX, napamerpax, NPUHITUIIAX
(GYHKIIMOHUPOBAHUS, KPUTEPUAX BBIOOpA, © OONACTH NPUMEHEHHUS DIEKTPOIHEPTrEeTHIESCKOTO
00opyI0BaHUs

3agauu AMCUMIIMHBI

- U3y4€HHE PA3INYHOIO IEKTPOTEXHUUECKOI0 000PYAOBaHUS, IPUMEHAEMOI0 B 3JIEKTPUYECKUX
CETSIX U B AJIEKTPUUECKON YaCTU IEKTPUUECKUX CTAHIUM BCEX TUIIOB, IPUHLMUIIOB I€HCTBUS
000pyI0BaHUs, TEXHOJIOTHYECKUX U KOHCTPYKTUBHBIX BAPUAHTOB MCIIOJIHEHUSI U OCOOEHHOCTEH;

- U3y4EHHE EKTPOTEXHUIECKOTO 000PYI0BaHHSI TPOMBILIICHHBIX U OBITOBBIX MOTpeOUTENIEH
JNEKTPUYECKON SHEPIUH;

- U3y4eHHEe BOIPOCOB MPOESKTUPOBAHUS, BEIOOPA DIEKTPOTEXHUUYECKOTO 000PYAOBAHUS
JNEKTPUYECKUX CTAHLIUHI U 2JIEKTPUUECKHUX CETEH.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIUHU U 3allJTAaHUPOBAHHLBIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHU A KOMIIeTEeHIIMIi:

KOI[ U HAMMEHOBaAHUC KOI[ 1 HAMMCHOBAaHHEC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl oﬁyqemm
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUsI
KOMIICTCHIIUU
ITIK-1 Crocoben NJ1-3nk-1 Cnocoben 3HaTh.
pean30BBIBATh MEPHI, AHAJIM3UPOBATh IIPUYMHBI - KOHCTPYKTHBHBIC OCOOCHHOCTH,
HaIpaBJCHHBIC HA aBapuii, HECYACTHBIX CiTy4aeB, | Ha3HAYCHUC W IIPHHIHII neiictus ITO
npOo(OUIAKTUKY HAPYIICHUH | BBISIBJICHHBIX HAPYIICHHUMA OC M 9NEKTPUYCCKHUX CETCH.
IOPUJIMYECKUMU JIMIAMU U | TpeOOBAaHUM MPOMBIIIIEHHON
rpakJlaHaMu, B TOM YHCIIE 0€301acHOCTH, COACPKaHNE YMETB:
WHUBU1yaJIbHBIMU MpEANUCAaHUN BbIJJAHHBIX - AHAJIM3UPOBATE CXCMBI BbIIAYN
MpEAITPUHUMATESIMH, MOJKOHTPOJIbHBIM MOIIHOCTH JIEKTPUYCCKHUX CTAHIIUH,
00s13aTeNIbHBIX TPeOOBaHUH, | OpraHU3aALUAM COOTHOCHTE UX C OCHOBHBEIM
SIBIISEOIIUXCS [IPEIMETOM 000pyIOBaHUEM IJIEKTPUUECKON YacTH
rOCYAapCTBEHHOTO AIIEKTPOCTAHIINH, aHATM3UPOBATH CXEMBI
KOHTPOIIS (Ham30pa) AIIEKTPUUYECKUX COEAMHEHHUH MOJICTaHIUI
DIIEKTPHUYECKHX CETEH.
ITK-1 Criocoben N-4nk-1 Cnocoben 3HAThb:
pean30BbIBaTh MEPHI, pa3paboTtaTh mpeanoxenus mo | - OCHOBHBIC 3aKOHBI usnky u
HalpaBJieHHbIE HA yCTpaHEHUIO TpUYUH aBapuid, | HICKTPOTCXHUKH, 3aJI0KCHHBIC B IIPHHIIHIL
npo(UIaKTUKY HAPYIIEHUN | HECUACTHBIX CIy4aes, JCHCTBHSA BJICKTPOTEXHUYECKOT0
IOPUAVYECKAMH JIMIIAMHA U | BBISIBJIICHHBIX HApPYLICHUH 000pyOBaHHS SIEKTPHIECKUX CTAHIIHIA I
rpaKIaHAMH, B TOM 9HCIe | TpeGOBAHMIA MPOMBIILICHHOH | CETEH.
WH/IMBUTYaJIbHBIMA 0e30macHOCTH U
IpEeANPUHUMATEIISIMH, NPEAYIPEXKICHUIO UX YMCETb.
00s13aTeNIbHBIX TPEOOBaHUM, | TOBTOPEHUS - aHATH3HPOBATh BO3SMOKHBIC IIPHIMHE
SBIISFOIIXCS IPEIMETOM aBapuil U pa3BUBAIOIINXCS 1e()EKTOB HA
rOCYIapCTBEHHOTO AIIEKTPOTEXHUYECKOM 000pYyI0BaHUU
KOHTpOIIS (Haa30pa) WCXO/IS U3 BUAMMBIX TIOBPEKIACHUHN H
pe3yIbTaTOB TUArHOCTUKU 00OPYAOBAHMUSL.

[1K-3 Cnocob6en npoBoauth | M/1-2nik-3 JlemoHcTpupyet 3HATb.
OLICHKY CTEIeHH 3HaHMs 006 OCHOBHBIX MeTOfax | - IPHHLMIIBI BEIOOpa
HEraTUBHOTO BO3JICHCTBHS | U crioco0ax mpeoOpa3oBaHus SNEKTPOTEXHMYECKOTO 000PYIOBAHHS ISt
Ha OKPYKAIOIIYIO CPELY, SHEpruu Pa3IUYHBIX BAPUAHTOB CXEM BbIJaun
paspabaTeIBaTh U MOIITHOCTH AJIEKTPHYECKUX CTaHIINH, C




Koa u HaumeHoBaHue

Koa u HaumeHoBaHMe

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

KOMIIETCHIINHA HHAUKATOpa JOCTHKCHUSA
KOMIIETCHIINHU

peaanu30BbIBATH y4eTOM 000pYyIOBaHMS COOCTBEHHBIX
MEPOTIPUSATHS 110 HYXK]I, a TAaKXKe BBIOOpa 000pyIOBaHUS
o0ecneyeHnIo AIEKTPUYECKUX MOJCTAHIIMM.
3KOJIOrHYECKOM
0€3011aCHOCTH 00OBEKTOB YMETh:
npodeccuoHaIbHON - (hopMupoOBaTh MEpPeYHU 00OPYIOBAHUS
eI TEILHOCTH JUISL Pa3JIMYHBIX BAPUAHTOB CXEM BbIJIaun

MOIIHOCTH 3JIEKTPOCTAHIUI, C YUETOM
COOCTBEHHBIX HYX], a TAKKE
AJEKTPUYECKUX MOACTAHLIHIM.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JluciyiuiiHa OTHOCHUTCS K OCHOBHOW TPO(ECCHOHATIBHOW 00pa3oBaTeNbHOM IpOrpaMMme
KonrtponbHO-Hag30pHas JesTenbHOCTh B 3Hepretuke (nanee — OIIOII), HampaBieHHs MOATOTOBKU
13.04.02 DOnekTpo3HepreTuka M 53JEKTPOTEXHHKA, YPOBEHb OOpa3oBaHMs: BbICLIee OOpa3oBaHUE -

Marucrparypa.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTarhl 00y4eHus, MoJydeHHbIE P OCBOEHUM JTUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyI0eMKOCTh JUCHUIUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 O0opynoBanue 28 2 2 - 6 - - - - - 20 - Ilo0z0mogKa K meKyuiemy KOHmMpoio:
NIEKTPUIECKON YacTH IToBTOpEeHNE MaTepuana o pasiery
AEKTPUIECKUX "O0opynOBaHUE AIEKTPUUECKOI YacTH
CTAHLIMH ANEKTPUIECKUX CTAHIUI"
11 O0opynoBanue 28 2 - 6 - - - - - 20 - Ilodzomogka domauwinezo 3adanus:
JNEKTPUYECKOH YacTH IToaroToBka JOMAIIIHETO 3aJaHNs HAIPaBIeHA
IIEKTPUICCKUX Ha OTpabOTKY YMCHUI peIeHUs
CTaHLUH npogecCHOHANBHBIX 3a/1a4. JloMalHee 3a1aHue

BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"O0opynoBaHHE MEKTPUICCKOI YacTH
JNEKTPUUYECKUX CTAaHUMI" MaTepuaty.
JIOTIOTHUTEIBHO CTYICHTY HEOOXOANMO
U3YYUTH JIUTEPATypy U pa3odpaTh MpUMEPHI
BBITIOJTHEH U TOJI00HBIX 3adanuid. [IpoBepka
JIOMAIITHETO 3a/1aHUsI IPOBOAUTCS IO
MIPECTaBICHHBIM TUCHBMEHHBIM paboTaM.
Ilo0z0mogKka K KOHMPOILHOU padome:
Wzydenne MaTepuaioB Mo pas3uery
O6opynoBaHHE MEKTPUICCKOI YacTH
ANEKTPUUYECKIX CTAHIMHA U IIOATOTOBKA K
KOHTPOJILHOM paboTe

Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
W3yuenne maTepuana 1o pasaeny
"O6opymoBaHUE IEKTPUUECKON YaCTH
ANEKTPUIECKUX CTAHIIUI" MOATOTOBKA K
BBITTOJTHEHHIO 3aJaHUH Ha IPAKTHIECKUX
3aHATHIX

CamocmoamensHoe usyuenue




meopemuueckozo mamepuana: V13ydcuue
JIOTIOJTHUTEIBHOTO MaTepralia o pa3aey
"O00opynOBaHKE CKTPUICCKOI YacTH
ANEKTPUYECKIX CTAaHIHNA"

H3yuenue mamepuanos 1umepamypnolx
UCHOYHUKOB:

[1], cTp. 11 -38

ObopynoBanne
IIEKTPHYECKUX
HOJCTAaHIINH

28

18

2.1

ObopynoBanune
ANEKTPUYECKUX
HOJCTaHIIUI

28

18

Iloozomoeka K mekyuwiemy KOHmMpOio:
[ToBTOpeHne MaTepHana 1mo pasaeiy
"O60opynoBaHHE MEKTPUICCKUX MTOICTAHIINN"
Iloozomoska domauine2o 3a0anus:
[ToaroToBKa AOMAIITHETO 3aJaHKs HApaBJIcHA
Ha OTPabOTKY YMEHUIl peleH s
npodecCHOHATIBHBIX 3a1a4. JloMaliHee 3a1aHue
BBIIACTCS CTYICHTAM IO U3YYCHHOMY B pa3Jieie
"O60pyIOBaHKE CKTPUICCKUX MMTOICTAHITUIN"
MaTepuainy. JJOmoMHUTETFHO CTYACHTY
HEO0XOIUMO U3YyUUTh JUTEPATYPY U pazoOpartb
TIPUMEPHI BBITIOTHEHUS TOTOOHBIX 3aJaHHH.
[IpoBepka goMaIIHETo 3aJaHHs IPOBOIUTCS IO
MIpeCTaBICHHBIM MTUCHBMEHHBIM padoTaM.
Iloozomosxka K KOHmpobHOU pabome:
W3y4yenue MaTepuaiioB 10 pa3aeiny
O06opynoBaHUe IEKTPUUECKUX MOACTAHIIUN U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoska K npaKkmuyueckum 3auamusim:
N3yueHnue marepuana no pasaeny
"O0opynOBaHHE NMEKTPUICCKUX ITOICTAHIIUAIN"
IIOJIOTOBKA K BBHINOJIHEHUIO 3aJaHUHA Ha
MPAKTUIECKUX 3aHATUIX

Camocmoamesibnoe usyuenue
meopemuueckozo mamepuana: Vizydcnue
JIOTIOJTHUTEIBHOTO MaTepralia 10 Pa3elry
"O6opymoBaHUE dIEKTPUUECKHUX TTOICTAHITHNA"
H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:

[1], ctp. 115 - 140

O6opynoBaHue
BJIEKTPUYECKUX CETEH

30

20

Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
IToBTOpEeHne MaTepuaa 1no pasieny




3.1

OobopynoBanue
JNEKTPUUECKUX CeTEl

30

20

"O6opynoBaHKE CKTPUICCKHUX CeTeH"
Ilodzomogka domauinezo 3adanua:
[ToaroroBka goMaliHero 3a1aHus HaIllpaBiIeHa
Ha OTpabOTKy YMEHUI pemeHus
npogeccHOHANBHBIX 3aa4. JlomanrHee 3a1aHue
BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"O6opynoBaHHE IEKTPUIECKUX ceTei”
MaTepHuaiy. J(OmoMHUTEeTFHO CTYICHTY
HEOOXOIUMO U3YyIUTh JUTEPATYPY U pazoOpars
MIPUMEPHI BHITOJHEHUsI MOJOOHBIX 3a1aHHMH.
[TpoBepka goMalIHEro 3aAaHus MPOBOANTCS 110
MpeACTAaBJICHHBIM IMTMCbMCHHBIM pa60TaM.
Ilo020mo6Ka K KOHMPOILHOU padome:
W3yueHne maTepuaoB Mo pas3zaeiny
O0opynoBaHUE INEKTPUIECKUX CETEeH U
MOJITOTOBKA K KOHTPOJIBHOI paboTte
Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Wzyuenne maTepuana mo pa3ueny
"O0opynoBaHHE EKTPUICCKUX ceTei"
MOJTOTOBKA K BRITTOJTHCHUIO 3aJaHAN Ha
MPAaKTUIECKUX 3aHATUIX
CamocmoamensHoe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"O6opynoBaHUE IEKTPUUECKUX ceTeid"”
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1], cp. 183 - 115

[2], cTp. 284-297

[TpomsbieHHbIe 1
OBITOBBIC IOTPEOUTEITH
3JIEKTPUUYECKOI
SHEPruH

28

18

4.1

[IpompblnieHHBIE U
OBITOBBIE TIOTPEOUTENH
3JIEKTPUUYECKOM
SHEPTUU

28

18

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEHNe MaTepuaa Mo paszaery
"ITpoMsbIIeHHbIE ¥ OBITOBBIE TTIOTPEOUTENN
JNEeKTPUUYECKOH FHeprun"”

Iodzomoeka K ayoumopHvimM 3aHAMUAM:
[IpopaboTka JIEKIINH, BEIITOJHEHHE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa Kk KOHmMpoNbLHOU padome:
M3yueHue MatepuasnoB 1o pazaeny
[TpombInIeHHBIE U OBITOBBIE TOTPEOUTETH

7




IIEKTPUYECKOM IHEPI'HH M NOATOTOBKA K
KOHTPOJILHOM padoTe

ITodz0mogKa K npaKmuyecKuUM 3aHAMUAM:
N3y4yenne marepuana 1o pasaeny
"[IpomBbITnIIIeHHBIE U OBITOBBIC TIOTPEOUTENH
ANEKTPUYECKOH HEPTHH" TIOATOTOBKA K
BBITIOJTHEHHIO 33/1aHUH Ha MPAKTUIECKUX
3aHATHAX

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: N3yuenue
JOIOITHUTENBEHOTO MaTepHaa 1o pa3ieny
"ITpoMbIlIeHHbIE U OBITOBBIC TIOTPEOUTENN
3NeKTpUYecKoit 3Heprun”

H3yuenue mamepuanog iumepamypHyix
UCHMOYHUKOG:

[1], cp. 327 - 360

5 CrienabHBIE BOIIPOCHI 30 20
(o)
ANEKTPOIHEPTETUIECKO
My 000pyIOBaHHIO
5.1 | CumenmansHbIE BOIIPOCHI 30 20

1o
AIIEKTPOIHEPIETUUECKO
My 000pyTIOBaHHIO

Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHne MaTepHuana 1mo pa3naey
"CrneunanbHble BOIPOCH! IO
ANEKTPOIHEPTETHIECKOMY 000pyI0BaHHUIO"
Ioozomoeka domauinezo 3a0anus:
IToaroToBKa AOMAIITHETO 3aJaHKs HATpaBJICHA
Ha OTpabOTKy yMEHUIl peneHus
npodeccroHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIIACTCS CTYICHTAM 10 U3YYCHHOMY B pasjierie
"CrieriabHbIE BOIPOCHI 110
AIEKTPOIHEPTETUIECKOMY 000pyI0BaHUIO"
MaTepuany. JJOmoHUTEeTbHO CTYACHTY
HEO0XOIMMO U3YyIUTh JTUTEPATYPy U pazoOparthb
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHH.
[IpoBepka goOMAaIIHETO 3aJaHHS TPOBOTUTCS TI0
MPECTaBICHHBIM TUCBMEHHBIM pa0oTaM.
Ilo020mo6Ka K KOHMPOIbHOU padome:
W3yueHune matepualnoB 1o pazaeny
CrierianbHBIE BOIIPOCHI 110
JIEKTPOIHEPTETUIECKOMY 000PYIOBaHHUIO U
MOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoexa K npakmuyecKum 3aHAMUAM:
M3yueHue marepuana 1o pasieny




"CrienianbHbIe BOIPOCHI 110
ANIEKTPOIHEPTETHYCCKOMY 000y I0BaHHUIO"
MOJrOTOBKA K BBIMIOJIHEHUIO 3aJaHUi Ha
MPaKTHIECKNX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"CrienaibHBIE BOIIPOCHI 110
ANEKTPOIHEPTETHIECKOMY 000pyI0BaHHUIO'
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[3], cp. 5 -98
[4], cTp. 121-128
Ok3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 - 32 0.5 96 335
Hroro 3a cemecTp 180.0 16 - 32 2 - 0.5 129.5

Ipumeuyanue: Jlex — nexuuu; JIab — maboparopusie padoTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUU IO KyPCOBBIM
npoektam/padboram; MKKII — unauBuiyansHbie KOHCYIBTAIIUU O KYpPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIlUU 110 pa3aenam
muctuiuinael, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoiis; [TA — npoMexyrodHas

aTTeCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obopyoosanue r1ekmpuyeckon Yacmu dIeKmpudeckux Cmanyuil

1.1. O6opynoBaHue FTEKTPUUECKOMN YACTH IJICKTPUUECKUX CTAaHIIUHN

CxeMbl BBIIaYM MOIIHOCTH, CXEMbI JJIGKTPUYECKHX COCAMHCHHI, CXEMBbI M 000OpYJIOBaHUE
cobctBeHHBIX HYX1 6 KB u 0,4 kB, cucTeMbl MOCTOSHHOTO TOKa M aKKyMYJSITOPHBIE OaTapew.
TypOorenepaTopsl, TUAPOTEHEPATOPHI, AJIEKTPOJIBUTATENN ANEKTPUUECKUX CTaHIUH.
Tpanchopmaropsl, aBToTpanchopmaropsl, TpaHcHOpMaTOPbl COOCTBEHHBIX HYK/I.

2. Obopyoosanie sneKkmpudeckux nooCmanyuil

2.1. O6opynoBaHHE MEKTPUUECKHUX MTOACTAHITHI

CxemMpl u 00OpymoOBaHHE OJJIeKTpUdeckux moxactanimii 6-20 m 110-750 xB. Cxemsl
JNEKTPUYECKUX COCJAMHEHUN, CXEMbl COOCTBEHHBIX HYXK[, ONEPATUBHBIA TMOCTOSHHBIA TOK.
Cucremsl ynpasneHus nojactanuusmu. KommyrtannonHoe oOopynoBaHue. PacnpenenurtenbHble
ycTpoicTBa. TOKONpPOBOABI, HMIMHONPOBOABI, CHUCTEMbl IIMH. PeneliHas 3amuTa M aBTOMAaTHKA.
Peakrtopsl.

3. Obopyoosanue s1exmpuyeckux cemeu

3.1. O6opynoBaHu€ PIECKTPUUECKUX CETEH

Bo3ayuiaeie u kaOenbHBIC JIMHUM 3JeKTporiepenad. Buubsl kabeneii. KaGembHbie My(THI.
Jluneiinas apmatypa. Onopst JIDII. Cnoco6wl 3aBenenus BJI u KJI Ha snexktpuyeckue CTaHIMM U
MIOJICTAHITUH.

4. Ilpomviuiiennole u Obimosbie nompe6umeﬂu DJIEKMPUYECKOU DHEep2UL

4.1. [IpoMblIlIeHHBIE U OBITOBBIE TOTPEOUTENHN HIEKTPUUECKOIN SHEPTHH
JlBurarenbHas Harpy3ka. Cucrembl ocBemieHus. KommeHcarusi peakTUBHOM MOIIHOCTH Yy
notpeduteneil. Yuer anekTpuueckoil sHepruu. IIpoMplnuieHHbIe 1 OBITOBBIE TOTPEOUTEIH.

J. Cneuuaﬂbnble B0ONPOCHL NO JEKMPOIHEP2EMUHUECKOMY 050DV00661HZHO

5.1. CneunansHbie BOIPOCHI MO IEKTPOIHEPTETHUECKOMY 000PYIOBAHUIO
CrenuanbHOE 3JIEKTpOIHEpreTHieckoe ooopynoBanue. CUCTEMbI HAKOTUICHHS DJIEKTPOIHEPTUH.

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. TypGoreneparopsl. [ 'unporenepaTopsi;
2. CxeMbl 2JIeKTPUYECKUX COCTUHEHUHN SIIEKTPUUYECKUX CTaHIMH. CXxeMbl COOCTBEHHBIX HYXK]T
ANEKTPUYECKUX CTAHIIUM;

. Tpancdopmaropsl. ABToTpanchopmaropsl. TpanchopmaTopsl COOCTBEHHBIX HYX/I;

. CUHXpOHHBIE U AaCUHXPOHHBIE IBUTATEIIH;

. [Topcranuu 6-20 kB u 110-750 kB. O60opynoBaHue U cXeMbl OJCTAHIIHIA;

. Boznymineie n kaGenbHbIe JIMHUU 3JIEKTPOIIepeiay;

. KPVY, 3PV, I'PV, KPVH, OPY, KPY3;

. Kommyranmonnoe o6opyaoBaHue;

. Peneiinas 3ammuTa u npoTuBoaBapuiiHas aBTOMaTHKa;

10. TToTpeOuTenu 3NeKTpUIECKU SHEPTUH. ;

11. Hakonurenu snekrpuyeckoit suepruu. [Ipeodpazosarenu. CnenuanbHoe 000py10BaHHE.

O 03O L b~ W
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3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO

3.5 Koncyabranumn

Texywui koumpoas (TK)

1. KoHcynpranuu HamnpasieHbl Ha MOJIyY€HUE MHAUBUAYAJIBHOIO 3aJaHUS AJI BBIIOJHEHUS
KOHTPOJIBHBIX ~MEPONpHUATHH 10 pasfaeny "OOopymoBaHHE JJICKTPUUECKOW YacTH
AIEKTPUUYECKUX CTaHIUM"

2. Koncynpranuu HampaBlieHbl HA MOJIyY€HHUE WHAUBUAYAIBHOTO 3aJlaHUS JJIS BBHIIOJHEHUS
KOHTPOJILHBIX MEPONPUATHIA 10 pazzaeny "O0opynoBaHHE AIEKTPHUECKUX TOACTAHIIHA"

3. KoHcynbranuu HampaBiieHbl Ha MOJTYYeHHE WHIUBUIYATbHOTO 3a/aHUs JUISl BBIOJIHEHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 paszaeny "O0opyaoBaHUE IEKTPUUECKUX ceTei"

4. KoHCynbTallUM HAIPaBJICHbl HA MOJYYEHHE WHAWBUIYATLHOTO 3aJaHUs 7Sl BBIMOIHEHHUS
KOHTPOJBbHBIX MEpONpusITUi 1o paszzaeny "[IpombliuieHHble M OBITOBBIE HOTPEOUTENH
3JIEKTPUYECKON dHEeprun"”

5. Koncynpranuu HanpasiieHbl Ha MOJIyY€HUE MHIAUBUAYAIBHOIO 3aJaHUS JJIS BBIIOJHEHUS
KOHTPOJIbHBIX ~ MeponpusTuii  mo  pasgeny  "ChoeuuanbHble — BONPOCHI IO
3JIEKTPOIHEPTETHIECKOMY 000py10BaHUIO"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTeHIIU

Howmep paznena
JTVCIUIUTUHBI (B

OueHo4yHOE CPEeACTBO
(TUII 1 HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00YUYEHHUS M0 TUCIUIUINHE Konpr
COOTBETCTBUU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB 1.3.1)
1]2[3]4]5
3HaTh:
KOHCTPYKTHUBHBIE OCOOEHHOCTH, HA3HAYCHUE U TIPUHIIHUIT -3 + ITepexpectnsriit onpoc/Tect Ne 3 "OGopynoBanue
nevictBust 9TO DC u >5eKTpUUECKHUX ceTen A-3nk-1 AIEKTPUUECKUX CeTei"
OCHOBHBIE 3aKOHBI (PU3UKHU U AJIEKTPOTEXHUKH, [Tepexpectusiii onpoc/Tect Ne 1 " O6opynoBanue
3aJI0’KEHHBIE B IPUHLIMII JEHCTBUS 3aeKTpoTexHuyeckoro | MJI-4mnx-1 + AIIEKTPUYECKON YaCTH NEKTPUUYECKUX CTAHIMI "
000pyIOBaHUS DNIEKTPUUECKUX CTAHIIMH U CeTel
MIPUHITUIIBI BBIOOPA AJIEKTPOTEXHUIECKOTO 000PYIOBaAHHS [Tepexpectusrii onpoc/Tect Ne 4 "
JUISl pa3JIMYHBIX BAPUAHTOB CXEM BbIIAUYM MOIIHOCTH [TpoMbliieHHBIE ¥ OBITOBBIE TOTPEOUTENN
ANMEKTPUUYCCKUX CTAHIUH, C y4ETOM 000PYIOBAHHUS N-2mk-3 + | anexTpudeckoit sHepruu, u CrienuaabHbIe
COOCTBEHHBIX HYX/I, a TAKXKE BBIOOpa 000pyI0BaHUS BOITPOCHI IO 3JIEKTPOIHEPTETUUECKOMY
AIIEKTPUUYCCKUX TOJICTAHIIUMA 000pyI0BaHuIo."
YMersn:
aHAJIM3UPOBATH CXEMbI BbIJAYH MOLIHOCTH 3JIEKTPUUECKHUX [Tepexpectusrii onpoc/Tect Ne2 " OGopynoBanue
CTaHIIU{, COOTHOCUTH UX C OCHOBHBIM 000OpY0BaHUEM ANEKTPUUYECKUX TMOICTAaHIIUM "
JJIEKTPUYECKOMN YaCTH DJIEKTPOCTAHLINMI, AaHAIU3UPOBATH N-3nk-1 +
CXEMBI JIEKTPUYECKUX COCTMHEHUN MOICTAHIUN
NEKTPUUYECKUX CETEN
AHAJIM3UPOBATh BO3MOYKHBIE IPUYNHBI aBapUil U ITepexpecthslii onpoc/Tect Ne 4 "
Pa3BUBAIOIIMUXCS 1€(PEKTOB Ha IEKTPOTEXHUIECKOM [TpoMbInieHHBIE ¥ OBITOBBIE TOTPEOUTENN
000pYIOBaHUHU UCXO/ISI U3 BUIUMBIX MTOBPEKICHHUN U NI-4nk-1 + ANEKTPUUECKOM Hepruu, u CrienuaabHbIe
PE3yNbTAaTOB TUArHOCTUKU 000pyIOBaHUs BOIIPOCHI 110 IIEKTPOIHEPTETUUECKOMY
000pyIoBaHuo."
(dhopMHUPOBATh MIEPEUHU 00OPYTOBAHUS TS PA3ITUIHBIX [Tepexpectusrii onpoc/Tect Ne 3 "OGopynoBanue
BAPUAHTOB CXEM BbIIAYM MOITHOCTH 3JIEKTPOCTAHIUH, C WJT-211kc3 + AIEKTPUYECKUX ceTer"
Y4ETOM COOCTBEHHBIX HYXK/I, a TAKXKE NEKTPUIECKUX
MOJICTAaHIINHN
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

®dopma peanmszanuu: Y cTHas Gpopma
1. Tect Ne 1 " OGopynoBaHue 3NEKTPUIECKON YaCTH IIEKTPUICSCKUX CTAHIIAN "
(ITepexpecTHbIiA OITPOC)
2. Tect Ne 3 "O6opynoBanue snekrpuyeckux ceteit” (IlepexkpectHslil onpoc)
3. Tect Ne 4 " [IpombInuieHHBIE ¥ OBITOBBIC TOTPEOUTENN IICKTPUICCKON SHEPTUH, U
CrniennanbHble BOIPOCHI 10 AIEKTpO3HEpreTnyeckomy odopynoBanuto." (IlepexpectHblii
oTIpocC)
4. Tect Ne2 " O6opynoBanue sr1ekTpuueckux noacranmuii " (IlepexpecTHsiii ompoc)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Oxzamen (Cemecmp Ne2)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB «HNY «M3OW» Ha OCHOBaHMM CEMECTPOBOM U aTTECTAIMOHHOM COCTABIISIOIINX

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYEHUE JUCIUIIJINHbI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3AHUA:

1. DnekTposHepreTHKa : yueOHoe mocobue Asis By30B Mo HampasieHuto 13.03.02
"Onextposnepreruka” / 10. B. llapos, u ap. — M. : ®opym : UHOPA-M, 2020 . — 384 c. —
(Boiciiee obpazoBanue . bakanaspuar) . - ISBN 978-5-91134-782-6 .;

2. DKcIuTyaTarus JUHUHN d5ekTponepenayun HanpsbkeHueM 110 kB u Brime : yueOHO-MeTOoInYecKoe
noco6ue / 1. b. I'Bo3aes, B. H. Tynbckuit, P. P. Haceipos, [u np.], Ham. uccnen. yu-t "MOHN" ;
o6m. pex. 1. b. I'soznes, B. H. Tynbckwuii . — M. : Pagyra, 2017 . — 416 c. - ISBN 978-5-905486-
08-1

3. Poxxkoga, JI. [I. DnextpooOopyaoBaHUE JIEKTPUUECKUX CTAHIIMMA U TTOACTAHITUH ;| y4eOHUK st
yupexaeHuit cpennero npodeccuonansuoro oopasosanus / JI. J[. Poxkosa, JI. K. Kapneesa, T. B.
Yupkona . — 7-e u3., ctep . — M. : Akagemus, 2010 . — 448 c. — (Cpennee npodeccrnoHaIbHOE
obpa3zoBanmue) . - ISBN 978-5-7695-7575-4 ;

4. Ctpoes B.A.- "OcHoBBI cOBpeMeHHOM 3HepreTuky : B 2 T. Tom 2. CoBpeMeHHas
anekTposnepreruka”, 3narenscrBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013380.html.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTrpamm;

2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. Maitnn Buneoxondepenuu;

4. Autumiaruar BY3;
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5. Pacuetnsiii cepsep HUY MOMU.

5.3 UuTepHeT-pecypcsl, BKIOYas npodeccHoOHAbHBIE 0a3bl TAHHBIX U HH(POPMAIIHOHHO-
CIIPAaBOYHbIE CHCTEMbI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlNH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanasix BUHUTMH online - http://www.viniti.ru/

5. ba3za gaunbix Scopus - http://www.scopus.com

6. HaimonasibHasi 3JieKTPpOHHAsi oudmoTeKa - https://rusneb.ru/

7. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

8. ba3a naunsbIx quccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

9. Dnexkrponnas 6udmoreka MOU (36 MOMH) - http://elib.mpei.ru/login.php

10. IopTaa oTKpHITHIX JaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

11. ba3a oTKPBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U COLUAIBHOI 3amuThI PO -
https://rosmintrud.ru/opendata

12. Ba3a OTKPBITHIX JaHHBIX NPO(eCcCHOHATBHBIX CTAHAAPTOB MUHHCTEPCTBA TPYAA H
conmnabHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

13. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -
https://www.polpred.com

14. Uudopmanmnonno-cnpapouynas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

15. HanmoHabHbBI# MOPTAJ OHJIAlH 00yuenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru

16. Opunnanbubiii caiit @eepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJInpoBaHHIO U
MmeTposoruu - http://protect.gost.ru/

17. OTkpbiTas ynuBepcuterckas nngpopmannonnas cucrema «POCCHUSD» -
https://uisrussia.msu.ru

18. Opunmanbubiii caiit MUHMCTEPCTBA HAYKH U BbIcLero odopasosanusi Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru

19. ®enepaibHblii moprai "Poccuiickoe oopazoanue' - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenne
HAHMeHOBaHHe
VYuebnslie aynutopun i | XK-120, MamnHHbINH cepBep, KOHIULMOHED
[IPOBECHUS 3air MBI

JICKIIMOHHBIX 3aHATUN U
TCKYIIETO KOHTPOJIA

VYuebnsie aynutopun i | XK-120, MammHHbINH cepBep, KOHIULMOHEP
IIPOBECHUS 3ai1 UBL]
IIPAKTUYECKUX 3aHATUH,
KP u KII
VYyeOunbie aynuropuu i | K-120, MamuHHbIH cepBep, KOHAUIMOHEP
[IPOBEECHUS 3ai MBI
IIPOMEKYTOUHON
aTTecTaluu
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,

CaMOCTOSTEIILHON

KomnbrotepHslii

BCIIAJIKA IJId OACK/IbI, KOMIIBIOTCpHAs CCTh C
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paboThI

YUTAJILHEBIN 341

BBIXOJIOM B IHTE€pHET, KOMIIBIOTED
IIEPCOHANIbHBIMN, IPUHTEP, KOHAULILOHED

K-502,
KommnsrorepHslii
KJ1acc Kad.
"NouOT"

CTeJUIaX, CTOJ IIPernoiaBaTelis, CToJ, CTOJ
KOMIIBIOTEPHBIH, CTOJ Y4eOHBIH, CTYI, JOCKa
MeJIOBast, KOMIIbIOTEPHAsI CETh C BBIXOJIOM B

HHTepHeT, MyJIbTUMEIUUHBINA IPOEKTOP, IKPaH,

KOMIIBIOTCP HCpCOH&J’IBHHfI, KOHIWIHWOHED

Ilomemmenust misa
KOHCYJIbTUPOBAHUS

JI-505, Kabuuer

COTPYJIHUKOB Kad.

"NouOT"

pabodee MECTo COTPYAHHKA, CTOJI

KOMITBIOTEPHBIHN, CTYII, MKad A JOKYMEHTOB,

mkad A OJIeXK B, CTOJI MMChMEHHBIN, TyMOA,
KOMIThIOTEpHAs CETh C BBIXOJ0M B MHTEpHET,
MHOTO(YHKITHOHATBHBIN IICHTP, KOMITBIOTED
MepCOHAJIbHBIN

ITomemmenust misa
XpaHeHUs 000pyJOBaHUS
U y4yeOHOT0 MHBEHTaps

JI-509a,
Metoanueckuii
kabuHeT xad.
"UOuOT"

Kpecio pabouee, paboyee MECTO COTPYIHHUKA,
cTyn, mkad, mkad A7 JOKYMEHTOB, CTOJ
MUCHbMEHHBIN, TyMOa, CTOJI JIJIsi COBEIIAHUH,
KOMIIbIOTEpHAs CETh C BBIXOJAOM B MHTEpHET,
MHOTO()YHKITHOHAJIBHBIN IIEHTP, KOMIIBIOTEP
MePCOHAIIBHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DNeKTpoIHEPreTHIECKOoe 000PYy10BaHNE

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4

Tect Ne 1 " OGopyaoBaHHE AIMEKTPUIECKON YacTh nekTpruaeckux cranmuii " (IlepexpecTHbIit
ompoc)

Tect Ne2 " O6opynoBanue anekTpudeckux nojacraniuid " (IlepekpectHblit ompoc)

Tect Ne 3 "OGopynoBanue anekrpuueckux cereil" (Ilepexpectnslii orpoc)

Tect Ne 4 " [IpombliiieHHBIE H OBITOBBIC MOTPEOUTEITN IICKTPHUIECCKOM SHEPTHH, U
CrenuanbHbie BOIIPOCH IO 3JIEKTPO3HEpreTudeckomy oobopyaoBanuto.”" ([lepekpectHsrit ompoc)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Wunexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimHbl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
1 O06opynoBaHUEe IEKTPUUECKON YACTH IEKTPUUECKHUX
CTaHIUH
11 O06opynoBaHUE IEKTPUUECKON YACTH IEKTPUUECKHUX +
) CTaHUH
2 OO6opynoBaHue IEKTPUUECKHUX MOACTAHITUI
2.1 O06opynoBaHue IEKTPUUECKUX MOACTAHITUI +
3 O06opynoBaHUE IEKTPUUECKUX CeTeH
3.1 O06opynoBaHUE IEKTPUUECKUX CeTeH +
4 [TpoMbInIeHHBIE U OBITOBBIE TOTPEOUTENN
ANEKTPUYECKON SHEPTUU
41 [TpoMbInIeHHBIE U OBITOBBIE TOTPEOUTENN N
' AIIEKTPUYECKON SHEPTrUuu
5 CrnieniranabHBIE BOTPOCHI TIO AJNIEKTPOIHEPTETUYECKOMY
000pyI0BaHUIO
51 CrieninaabHBIE BOTPOCHI TIO AIEKTPOIHEPTETUIECKOMY 4
' 000pyI0BaHUIO

Bec KM, %: | 25 25 25 25
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