MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
denepanbHOe roCyJapCcTBEeHHOE 010:KeTHOE 00pa3oBaTe/IbHOE YUpeKAeHne
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA
HaumeHoBaHune 06pa3oBaTejbHOI nporpaMMbl. KOHTPOJIbEHO-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;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu [onos I1.B.
[IpenomaBaTelib WaeHTaukatop Ra1278281-GolovPV-482322¢7 I1.B. T'onoB
(OIKHOCTR) (moamuce) (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[paTBeBa
(OIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmuch) (pacupoBKa OIUCH)
3BaHKE)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

O.E.

3aBeNyIOLIUi BBILYCKAIOLIEH e L Brageney KonapaTbesa O.E.
Ka(bellpbl e Mpentudukatop  R@c 792df8-KondratyevaOYe-7169b3 KOH,[[paTLCBa
(OIKHOCTB, YUeHas CTETICHb, YUCHOE (mozmucs) (pacupoBKa OIIUCH)

3BaHUE)



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 KOMIICTCHIMHU U 3allJTAaHUPOBAHHBIC PE3yJbTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPaAMHU JOCTUKCHUA KOMIIeTEeHIIMIi

KOI[ U HAMMCHOBAHHUEC KOI[ 1 HAMMCHOBAaHHEC 3al'lJ'IaHI/Ip0BaHHI)Ie pe3yJabTaThl oﬁyqemm
KOMIIETEeHL MU MHAUKATOPA JOCTUKEHUsI
KOMIICTCHIUH
I1K-1 Cniocoben N1-3nk-1 Ciocoben 3HaTh.
pean30BBIBATh MEPHI, AHAJIM3UPOBATh IIPUYMHBI - KOHCTPYKTHBHBIC OCOOCHHOCTH,
HaIpaBJCHHBIC HA aBapui, HECYACTHBIX CiTy4aeB, | Ha3HAYCHUC W IIPHHIHII neiictus ITO
pOo(OUIAKTUKY HAPYIICHUH | BBISIBJICHHBIX HAPYIICHHUMA OC M 9NEKTPUYCCKHUX CCTCH.
IOPUJIMYECKUMU JIMIAMU U | TpeOOBAaHUM MPOMBIIIIEHHON
rpakJlaHaMu, B TOM YHCIIE 0€301acHOCTH, COZIEP>KaHUE YMETB:
WHVBUIyaJIbHBIMU IIPEANMCAHUHN BbIIaHHBIX - AHAJIM3NPOBATh CXEMBI BbIAH
IIpPEANPUHUMATEISIMH, MOJAKOHTPOJIBHBIM MOIIHOCTH JJIEKTPUYECKUX CTAHIUH,
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 NJI-4nk-1 Cnocoben 3HAThb:
pean30BbIBaTh MEPHI, pa3paboraTh mpeanoxenus mo | - OCHOBHBIC 3aKOHBI usnky u
HalpaBJieHHbIE HA yCTpaHEHUIO TpUYUH aBapuii, | HICKTPOTCXHUKH, 3aJI0KCHHBIC B IIPHHIIHIL
npo(UIaKTUKY HAPYIIEHUH | HECUACTHBIX CIy4yaes, JCHCTBHSA BJICKTPOTEXHUYECKOT0
IOPUAVYECKAMH JIMIIAMHA U | BBISIBJIICHHBIX HAPYIICHUN 000pyOBaHHS SIEKTPHIECKUX CTAHIIHIA I
rpaKIaHAMH, B TOM Y9HCIe | TPeOGOBAHMIA MPOMBIILIEHHOH | CETEH.
WH/IMBUTYaIbHBIMA 0€30IacHOCTH U
IpEeANPUHUMATEIISIMH, NPEAYIPEKIEHUIO 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 npoBoauts | M/1-2nik-3 JleMoHcTpupyeT 3HATb.
OLICHKY CTEIeHH 3HaHKs 00 OCHOBHBIX MeTofax | - IPHHLMIIBI BEIOOpa
HEraTUBHOTO BO3JICHCTBHS | U crioco0ax mpeoOpa3oBaHus SNEKTPOTEXHMYECKOTO 000PYIOBAHHS ISt
Ha OKPYKAIOIIYIO CPELY, SHEPTHH Pa3IUYHBIX BAPUAHTOB CXEM BbIJaun
paspabaTeIBaTh U MOIITHOCTH AJIEKTPHYECKUX CTaHIINH, C




Koa u HaumeHoBaHMe

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 00BEKTOB 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 (namee — OIIOII), HampaBieHHs MOATOTOBKU
13.04.02 DOnekTpo3HepreTuka M 53JEKTPOTEXHHKA, YPOBEHb OOpa3oBaHMs: BbICLIee OOpa3oBaHUE -

Marucrparypa.

bazupyetcst Ha ypoBHE cpeiHero o01ero oopa3oBaHus.

Pe3ynbraThl 00y4eHus, OJTy4YE€HHbIE P OCBOCHUH TUCLUILIMHBI, HEOOXOAMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTBHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUIUTMHBI COCTABISIET S 3a4eTHBIX eauHuIl, 180 gacos.

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 KIIP - VIKKI | TK A cemectpe | ATTECTALMH
aa) p /KOHTPOIIb
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 KOHmMpoiio:
JNIEKTPUYECKOH YacTH IToBTOpEeHNE MaTepuana o pasiery
AEKTPUIECKUX "O0opynOBaHUE AIEKTPUUECKOI YacTH
CTAHLIMH ANEKTPUIECKUX CTAHIUI"
11 O0opynoBanue 28 2 - 6 - - - - - 20 - Ilodzomogka domauwinezo 3adanus:
JNIEKTPUYECKOH YacTH IToaroToBka JOMAIIIHETO 3aJaHNs HAIPaBIeHA
IIEKTPUICCKUX Ha OTpabOTKY YMCHUI peIeHUs
CTaHLUH npogecCHOHANBHBIX 3a/1a4. JloMalHee 3a1aHue

BBIIACTCS CTYICHTAM I10 H3YYCHHOMY B pa3Jieie
"O0opynoBaHHE IEKTPUICCKOI YacTH
3NEKTPUUYECKUX CTAaHIMI" MaTepuaity.
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
KOHTPOJBHOI paboTte

Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
Wzydenne maTepuana mo pa3ueny
"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

ObopynoBanne
EKTPUIECKUX
MOACTaHIUHI

28

18

Iloozomoeka K mekyuwiemy KOHmMpOio:
[ToBTOpeHne MaTepHana 1mo pasaeiy
"O60opynoBaHHE MEKTPUICCKUX MTOICTAHIINN"
Iloozomoska domauinezo 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 MTUCBMEHHBIM pa0oTaM.
Iloozomoska K KOHmMpobHOU pabome:
W3yueHne maTepuaoB Mo pas3zaeiny
O06opynoBaHUe IEKTPUUECKUX MOACTAHIIUN U
MOATOTOBKA K KOHTPOJIBHOU paboTe
ITo0zomoeKa K npAKMUYECKUM 3AHAMUIM:
N3yueHnue marepuana no pasaeny
"O0opynOBaHHE NMEKTPUICCKUX ITOICTAHIIUAIN"
IIOJIOTOBKA K BBHINOJIHEHUIO 3aJaHUHA Ha
MPAKTUIECKUX 3aHATUIX

Camocmoamesibnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JTOTIOTHUTEIHHOTO MaTepralia 1o pa3ieiry
"O6opynoBaHUE IEKTPUUECKUX TOICTAHIINNA"
H3yuenue mamepuanog 1umepamypHulx
UCMOUHUKOB:

[1], ctp. 115 - 140

O6opynoBaHue
AJIEKTPUYECKUX CETEeH

30

20

Iloozomoexa Kk meKkyuiemy KOHmMPOJII0:
IToBTOpEeHne MaTepuaa 1no pasieny




3.1

OobopynoBanue
JNEKTPUUECKHX 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
Camocmosamenvnoe usyuenue
meopemuueckozo mamepuana: Visyaenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"O6opynoBaHUE IEKTPUUECKUX ceTeid"”
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:

[1], ctp. 183 - 115

[TpomsbieHHbIe 1
OBITOBBIC IOTPEOUTEITH
3JIEKTPUYECKOI
SHEPruH

28

18

4.1

[TpomblnuIeHHBIE U
OBITOBBIC IOTPEOUTEITH
3IEKTPUUYECKOM
SHEpruu

28

18

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHNe MaTepHaa 1Mo pa3aeny
"[IpoMBITIIICHHBIEC U OBITOBBIC TIOTPEOUTEH
3EKTpUYECKOM sHEprun"

1lo020mo6Ka K ayoumopHnovim 3aHAmMuAM:
[IpopaboTka JIEeKIIH, BEIOJTHEHUE U
MOJITOTOBKA K 3amuTe 1ab. paboThI
Iloozomoexa Kk KORmMmpoNbLHOU padome:
W3yueHue MmatepualnoB 1o pazaeny
[IpomsInieHHBIE U OBITOBBIE TOTPEOUTETH
AIIEKTPUIECKOM YHEPTUH ¥ MTOATOTOBKA K

7




KOHTPOJILHOM padoTe

ITodz0mogKa K nPaKmMuYecKUM 3aHAMUAM:
W3y4yenune marepuaina 1o pasjaeny
"[IpomBbInIIIeHHBIE U OBITOBBIC TIOTPEOUTENH
ANEKTPUYECKOH SHEPTUH" TIOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTHIECKUX
3aHATHAX

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JOIOIHUTENBHOTO MaTepHaa 1o pa3iery
"ITpoMbIlIeHHbIE U OBITOBBIC ITIOTPEOUTENN
3NeKTpUYecKoit 3Heprun”

H3yuenue mamepuanog 1umepamypHsix

UCHIOYHUKOG:
[1], cp. 327 - 360

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

o
ANEKTPOIHEPTETUIECKO
My 000pYIOBaHHIO

Ilodz0moeKa K meKyuiemy KOHmpoJiio:
[ToBTOpeHne MaTepHuana 1mo pa3uaey
"CneunanbHble BOIPOCH! IO
ANEKTPOIHEPTETHIECKOMY 000pyI0BaHHUIO"
Ilod2omoeka domauinezo 3adanusn:
[MoxroToBka JOMAITHETO 3aJaHUS HAIpaBJICHA
Ha OTPabOTKY YMEHUI pelIeH s
npodecCHOHATIBHBIX 3a1a4. JloMalHee 3a1aHue
BBIJIAETCS CTYJIEHTAM 110 U3YUYEHHOMY B pasjelie
"CrieranbHbIE BOIPOCHI 110
AIEKTPOIHEPTETUIECKOMY 000pyI0BaHUIO"
Marepuainy. JloNnOJIHUTENBHO CTYACHTY
HEO0XOIMMO U3YIUTh JTUTEPATYPy U pazoOparth
MIPUMEPHI BBITIOTHEHUS ITOTOOHBIX 33 JaHHH.
[IpoBepka goMaIIHETO 3aJaHHS IPOBOIUTCS TIO
MIpeCTaBICHHBIM TUCBMEHHBIM padoTaM.
Ilo020moeKa K KOHmMPOILHOU padome:
Wzydenne MaTepuaioB Mo pas3uery
CrierianbHbIE BOIIPOCHI 110
JEKTPOIHEPTETUIECKOMY 000PYIOBaHHUIO U
MTOATOTOBKA K KOHTPOJIBHOU paboTe
Iloozomoexa kK npakmuyecKum 3aHAMUAM:
N3yueHnue marepuana o pasaeny
"CrieriaibHBIE BOIPOCHI 110




ANEKTPOIHEPTETHUCCKOMY 000y I0BAHUIO"
MOJITOTOBKA K BBIMOJHCHUIO 3aJaHUI Ha
MPAKTUYCCKUX 3aHATUIX
CamocmoamensHnoe usyuenue
meopemuyeckozo mamepuana: VI3yaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"CrienaibHBIE BOIIPOCHI 110
ANEKTPOIHEPTETHIECKOMY 000pyI0BaHHUIO'
H3yuenue mamepuanog numepamypHsix
UCHIOUHUKOB:

[3], ctp. 5 -98
DKk3aMeH 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

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTtopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIMH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrounas

arrecranusa




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

1.1. O6opynoBaHue PAECKTPUUECKON YACTH FIECKTPUUCCKUX CTAHIIUN

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 CTaHIIUH.
Tpanchopmaropsl, aBToTpanchopmaropsl, TpaHCcHOPMATOPBI COOCTBEHHBIX HYXK/I.

2. Obopyoosanie sneKkmpudeckux nooCmanyuil

2.1. O6opynoBaHHE MEKTPUUECKHUX MTOACTAHITHI

CxemMpl u o00OOpymoOBaHHE OJJIeKTpUYeckux moxactanimii 6-20 m 110-750 xB. Cxemsl
JNEKTPUYECKUX COEMHEHUN, CXEMbl COOCTBEHHBIX HYXKJ, ONEPATUBHBIA IOCTOSHHBIA TOK.
Cucremsl ynpasneHus nojactanuusmu. KommyrtannonHoe oOopynoBaHue. PacnpenenurtenbHble
ycTpoicTBa. TOKONpPOBOABI, HMIMHONPOBOABI, CHUCTEMbl IIMH. PeneliHas 3amuTa M aBTOMAaTHKA.
Peakrtopsl.

3. Obopyoosanue s1exmpuyeckux cemeu

3.1. O6opynoBaHUE FACKTPUUECKUX 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 Oblmosvle nompe6umejzu 3]l€KmDuli€CK011 IHepzuu

4.1. [IpoMmblIlIeHHBIE U OBITOBBIE TOTPEOUTENN HIEKTPUUECKOIN SHEPTHH
JlBurarenbHas Harpy3ka. Cucrembl ocBemieHus. KommeHcarusi peakTUBHOM MOIIHOCTH Yy
notpeduTeneil. Yuer anekrpuueckoil sHepruu. IIpoMplnuieHHbIe 1 OBITOBBIE TOTPEOUTEINH.

J. Cneuuaﬂbnble B0ONPOCHL NO JEKMPOIHEP2EMUHUECKOMY 06ODV()06‘61H1/HO

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

3.3. TeMbl IpaAKTHYECKUX 3aHATHI
1. TypGoreneparopsl. [ 'unporenepaTopsi;
2. CxeMbl 2JIeKTPUUECKUX COCTUHEHUN NIEKTPUUYECKUX CTaHIMH. CXeMbl COOCTBEHHBIX HYX]T
ANEKTPUYECKUX CTAHIIUM;

. Tpancdopmaropsl. ABToTpanchopmaropsl. TpanchopmaTopsl COOCTBEHHBIX HYX/I;

. CUHXpOHHBIE U AaCUHXPOHHBIE IBUTATEIIH;

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

. Boznymineie n kaGenbHbIE JIMHUU AJIEKTPOIIepeiay;

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

. Kommyranmonnoe o6opyaoBaHue;

. Peneiinas 3ammuTa u npoTuBoaBapuiiHas aBTOMaTHKa;

10. TToTpeOuTenu 3MeKTPUYECKUN SHEPTHH.;

11. Hakonurenu snekrpuyeckoit snepruu. [Ipeodbpazoparenu. CriernanbsHoe 000pya0BaHHE.

O 03O W 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 pasnaeny "OOopylaoBaHWE JICKTPUYECKOW HYacTH
AIEKTPUUYECKUX CTaHIUM"

2. KoHcynbTanuy HanpapieHbl HA MOJyYEeHHE MHAWBUIYAIBHOTO 3a/laHUs JUIsl BBIIIOJHEHUS
KOHTPOJIbHBIX MEPONIPUATHIL 110 pa3zzaeny "O0opyaoBaHNE IEKTPUUECKUX MOACTaHIUI"

3. Koncynbranuu HampapieHbl Ha MOJIy4€HHE MHIUBHYaIbHOIO 3aJaHUS JJIS BBIITOJIHEHHUS
KOHTPOJIbHBIX MEPONIPUATHI 110 paszaeny "O0opyaoBaHUE IEKTPUUECKUX ceTei"

4. KoHcynbTaluy HarpapieHbl Ha MOJIyY€HUE MHIUBHYaIbHOIO 3aJaHUS JJIS BBIITIOJIHEHHUS
KOHTPOJIBbHBIX MepopusiTuii 1o paszzaeny "lIpombliuieHHbIE U OBITOBBIE MOTPEOUTENTU
3JIEKTPUYECKON dHEeprun"”

5. Koncynpranuu HanpasiieHbl Ha MOJIyY€HUE MHIAUBUAYAIBHOIO 3aJaHUS JJIS BBIIOJHEHUS
KOHTPOJIbHBIX ~ MeponpusiTMii  mo  paszgeny  "CroeuuanbHble  BONPOCHI IO
3JIEKTPOIHEPTETHIECKOMY 000py10BaHUIO"

3.6 TeMmaTnka 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 CPEACTBO
(TUII ¥ HAUMEHOBAHUE)

3amaHupOBaHHbIE PE3yIbTaThl 00yUYEHUs MO TUCIUIUINHE Konpr
COOTBETCTBUU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB 1.3.1)
1]2[3]4]5
3HaTh:
KOHCTPYKTHUBHBIE OCOOEHHOCTH, HA3HAYCHUE U TIPUHIIHUIT WI-3 + ITepexpectnsriit onpoc/Tect Ne 3 "Ob6opynoBanue
nevictBust 9TO DC u >51eKTpUYECKUX ceTen A3t AIEKTPUYECKUX ceTei"”
OCHOBHBIE 3aKOHBI (PU3UKHU U AJIEKTPOTEXHUKH, [Tepexpectusiii onpoc/Tect Ne 1 " OGopynoBanue
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
AIEKTPUUYCCKUX TOJICTAHIINM 000pyI0BaHuIo."
Ymern:
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 000pYI0BaHUS BOIIPOCHI IO IEKTPOIHEPTETUUECKOMY
000pyI0BaHuo."
(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 TAK)KE NIEKTPUIECKUX
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 sekTpuueckux noacranuii " ([lepexkpectHsiil orpoc)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

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

I[pumeuanue: ONieHOYHBIC MAaTEPUATBI TI0 JUCIUILINHE TIPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. DnexTposHepreTka : yueOHoe nocodue ajs By30B 1o HanpasieHuto 13.03.02
"Onexrposnepreruka” / FO. B. Illapos, u 1p. — M. : ®opym : UHOPA-M, 2020 . —384 c. —
(Beicmee obpaszoBanue . bakamaspuar) . - ISBN 978-5-91134-782-6 .;

2. DKcIuTyaTauus JJMHUH anekTponepenaun HanpspkeHueM 110 kB u Bbie : yueOHO-MeToindeckoe
noco6ue / 1. b. I'so3znes, B. H. Tynsckuii, P. P. Hacsipos, [u np.], Han. uccnen. yu-t "MOUN" ;
o6mr. pen. 1. b. I'o3zaes, B. H. Tynbckuii . — M. : Panyra, 2017 . — 416 c. - ISBN 978-5-905486-
08-1 .;

3. Poxkoga, JI. JI. DnekTpoobopyI0BaHHE IIEKTPUUECKUX CTAHIIUN U MOACTAHIUHN : Y4eOHUK NI
yUpexJIeHu# cpeaHero npodeccuoHanbHoro oopaszosanus / JI. JI. Poxkosa, JI. K. Kapneesa, T. B.
Yupkosa . — 7-e u3f., crep . — M. : Akagemus, 2010 . — 448 c. — (Cpennee nmpodeccnoHanbHOE
obpaszoBanmue) . - ISBN 978-5-7695-7575-4 ;

4. Crpoes B.A.- "OcHOBBI cOBpeMEHHOM 3HepreTukH : B 2 T. Tom 2. CoBpeMeHHas
anektposHepretuka”, M3narensctBo: "MOU", Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013380.html.

5.2 JIunieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. Office;

2. Windows;

3. Maiina Buneokondepenumu;

4. Aatumiaruat BY3;

5. Pacuetnsrii cepsep HUY MON.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

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 oudamoreka - https://elibrary.ru/
4. baza nanabix BUHUTMH online - http://www.viniti.ru/

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

6. HainonasbHasi 3JieKTPpOHHAs1 oubmoTeKa - https://rusneb.ru/

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

8. ba3a nannsbix quccepranmii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index
9. Dnexrponnas 6udmoreka MOU (36 MOH) - http://elib.mpei.ru/login.php

10. IopTaa oTKPHITHIX AaHHBIX Poccuiickoii 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
connajbHoi 3amuTel PO - 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. Uudopmanunonno-cnpapounas cucrema «Komgexc/Texakenepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

15. HanmoHaIbHbBIi MOpPTAJ OHJIAlH 00yuyenus «OTKpbITOE 06pa3oBanue» - https://openedu.ru
16. Opunnanbubiii caiit @e1epaabHOI0 areHTCTBA M0 TEXHUYECKOMY PeryJInpoBaHHIO U

MmetpoJioruu - http://protect.gost.ru/
17. OTkpbITas ynuBepcuterckas nHgpopmannonHas cucrema «POCCHUSD» -

https://uisrussia.msu.ru

18. Opunmanbubiii caiit MUHMCTEPCTBA HAYKH U BbIcLero odopasosanusi Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru
19. ®enepaibHblii moprai "Poccuiickoe odpazoanue" - hitp://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUITJIMHBI

Tun nomeneHust Homep aynuropumn, OcHamenune
HAHMEHOBaHMe
VYuebnslie aynutopun i | XK-120, MammHHbINH cepBep, KOHIULMOHEP
[IPOBECHUS 3air MBI

JICKIIMOHHBIX 3aHATUN U
TCKYIICTO KOHTPOJIA

VY4ebHble ayIUTOPUH IS

K-120, MammHHbBIH

cepBep, KOHIUIMOHEP

IIPOBECHUS 3ai1 UBL]
IIPAKTUYECKUX 3aHATUH,
KP u KII
VYyeOubie aynuropuu s | XK-120, MamuHHbIi cepBep, KOHAUIMOHEP
[IPOBEIECHUS 3ai BIL]
IIPOMEKYTOUHON
aTTecTaluu
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOATEIILHOU KomnbrotepHsiii BEILAJIKa JUIS OJEXKbI, KOMIIBIOTEPHAs CEThb C
paboThI YUTAIBHBIN 3aJ1 BBIXOJIOM B IHTE€pHET, KOMIIBIOTED

HCpCOHaHLHLIﬁ, IIPUHTCP, KOHAUITUOHECD

K-502,

CTCJIIAXK, CTOJI IPErogaBarTeiisd, CTOJ, CTOJI
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KomnbrorepHbIit
Knacc xag.
"NouOT"

KOMITHIOTEPHBIN, CTOJI YU€OHBIH, CTYJI, TO0CKa
MeJIOBasi, KOMIIBIOTEPHAsI CETh C BHIXOJIOM B
HNuTepHeT, MyIbTUMEIUINHBIN TPOCKTOP, SKPaH,
KOMITBIOTEP NEPCOHATBHBIN, KOHJAUIIMOHEP

TTomerenust misa
KOHCYJIbTUPOBAHUS

JI-505, Kabuner

COTPY/AHUKOB Kag.

"MouOT"

pabodee MeCTO COTPYAHHKA, CTOJI
KOMITBIOTEPHBIH, CTYI, MKad I JOKYMEHTOB,
mkad A 0JIeXK/Ibl, CTOJI MUCbMEHHBIN, TyMOa,
KOMITIBIOTCPHAA CCTh C BBIXOJ0OM B I/IHTepHCT,
MHOTO(YHKIIMOHATIBHBIN IIEHTP, KOMIIBIOTED
MEPCOHAJIbHBIN

TTomerenust misa
XpaHeHHus 000py0BaHUS
U y4eOHOI0 MHBEHTapsI

JI-509a,
Meronuueckuii
KaOuHET Kad.
"NoOuOT"

Kpeciio pabouee, paboyee MECTO COTPYIHHUKA,
cTy, mKad, mrad 1Is JOKYMEHTOB, CTOJ
IIUCbMEHHBIN, TyMOa, CTOJI 7151 COBEILAHUH,
KOMIIBIOTCPHAA CCTh C BBIXOJ0OM B HHTCpHCT,
MHOTI'0()YHKIIMOHAJIbHBIN LIEHTP, KOMIIBIOTEP
MEPCOHAJIbHBIN
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHOUILJIMHBI

DNEeKTPOIHEPreTUYECKOe 000pyI0BaHHE

(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 AIEKTPUIECKON 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 CrieninaabHBIE BOTPOCHI TIO AIEKTPOIHEPTETUIECKOMY
000pyI0BaHUIO
51 CrieninaabHBIE BOTPOCHI TIO AIEKTPOIHEPTETUIECKOMY 4
' 000pyI0BaHUIO

Bec KM, %: | 25 25 25 25
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