MuHHMCTEepPCTBO HAYKH M BbICIIEro oopazoBanusi P@®
denepanbHOE roCy1apCTBEHHOE OI0IKeTHOE 00pa30oBaTe/IbHOE YUPekKIeHUe
BbICILIEr0 00pa3oBaHus
«HanuoHaabHbIN HccIe10BaTeIbCKUI YHUBepcuTeT «MIU»

HanpapieHue moAroToBKu/cnenuaibHocTh: 13.04.02 DjieKTpoIHEPreTHKA U YJIeKTPOTEXHUKA
HaumeHoBaHue 00pa3oBaTeIbHOI MporpaMMbl: BbICOKOBOJIbTHBIE 3JIEKTPOTEXHOJIOTHH
YpoBeHns 00pa3oBaHusi: BeicHIee 00pa3oBaHUE - MATHCTPATypa

®opma o0yueHusi: OuHas

PabGouas nporpaMMa JUCHUNIMHBI
CHENBOITPOCHI TEXHUKU BE3OITACHOCTH U OKOJOI'MYECKHUE
IMPOBJIEMbBI B BBICOKOBOJIBTHBIX JIEKTPOTEXHOJIOTI'UAX

buaok:

Baok 1 «/Iucuuniaunbt (MoayJin)»

YacTb 00pazoBaTebHOM
NMpOrpaMMBbl:

Yacrtsb, popMupyeMasi y4aCTHUKAMHU 00pa3oBaTeJbHbIX OTHOIIEHU

Ne TUCHUNJIMHBI TI0 Y4eOHOMY
TJIaHy:

b1.4.03

prIlOCMKOCTL B 3a4Y€THbIX
CAUMHUIIAX?

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
TUIAHY:

108 yacoB

Jexknun

1 cemecTp - 16 yacos;

HpaKTl/l‘{eCKﬂe 3aHATHSA

He MPeAYCMOTPEHO Y4eOHbIM NJIAHOM

JladopaTopHbie padoThI

1 cemecTp - 16 yacoB;

Koncyabranumn

MPOBOJAUTCH B paMKaXxX 4acoB ayIMTOPHBIX 3aHATHH

CamocTosiTesibHasi padoTa

1 cemecTp - 75,7 4aca;

B ToM uncJie Ha KII/KP

He MPeAYCMOTPEHO Y4eOHbIM NJIAHOM

HNHas koHTaKTHasi padoTa

MPOBOJAUTCH B paMKaXxX 4acoB ayIMTOPHBIX 3aHATHH

BKJIIOYAsI:
KonrpoabHasi pa6ora
JlabopaTopHasi paboTta

IIpome:xxyTOYHAs1 aTTECTALUS:

3aueT ¢ OLEHKOH

1 cemectp - 0,3 yaca;

Mocksa 2023




IMPOI'PAMMY COCTABHNJI:

MNoanucaHo 31eKTPoHHOM nognucko $TEOY BO «HUY «M3U»
CsefleHuA o BragensLe L3N M3K

Bnapeney, OpJ'IOB A.B.
HpeHOHaBa’I‘eHB WaeHTUdHKaTOp R31c03768-0rlovAV-ffd34e7d A_B_ OpHOB
(TOJKHOCTD) (moammcek) (pacmudponka
TIO/MTUCH)
COI'.TACOBAHO:
MoAnucaHo aneKTpoHHo nognuceio GrEOY BO «HUY «M3U»
o o CeefeHua o Bnagensue U3N M3K
3aBeHyI'OHH/H/I BBIHYCKaIOHleI/I Bnageney TemHukos A.l'.
Kadeapsl WnerTnburatop Ra0abbl23-TemnikovAG-2d4db00 A.T'. TeMHHUKOB
(I0OJDKHOCTD, yU€Hasi CTETIeHb, yUEHOE (moamuce) (pacumrdpoBKa MOAMUCH)

3BaHKE)



1. HEJIN U 3AJAYU OCBOEHUSA JUCIHUIIJIMHBbI

Henb ocBOeHHS] AUCHUIUIMHBI: COCTOMT B HU3YYCHHH MPOOJIEM B DIIEKTPOIHEPIETUKE H
BBICOKOBOJIBTHBIX AJIEKTPOTEXHOJIOTUSAX, U3YUECHUE MPABUJI OXpaHbl TPyAa U TEXHUKH O€30MacHOCTH MPH
paboTe B SJEKTPOyCTaHOBKaxX HampspkeHueM 10 u Bbime 1000 BOJBT U 3IEKTPOTEXHOJIOTHYECKHX

YCTaHOBKAX.

33}13‘11/[ AUCHUITIMHbI

- MO3HAKOMHUTH 00YUAIOIINXCS C TIPolieccaMu 0O0ecTiedeH s 0e301acHOTo Tpyaa MpH
MIPOU3BOJICTBE PadOT B AIIEKTPOYCTAHOBKAX U YCTAHOBKAX JIEKTPOTEXHOJIOTHIA;

- HayYUTh MPUMEHSTH KOHKPETHBIC OPTaHU3aIMOHHO-TEXHUIECKAE MEPOIIPHUSITHS TI0
3IIEKTPOOE30MIaCHOCTH NIEPCOHANA;

- 03HAKOMHTH O0YYAIOIIUXCS C MPUINHAMH SKOJIOTUIESCKUX MPOOIIEM B IJICKTPOIHEPTETHKE U

SJICKTPOTCXHOJIOTUAX.

dopmupyembie y 00y4aromerocss KOMNeTeHIUH 1 3aIUIaHUPOBaHHbBIC Pe3y/IbTaThbl 00y4eHusl 110
JUCLUIUIMHE, COOTHECEHHBIE C MHAMKATOPAMH JOCTHKEHHs] KOMIIETEHINIA:

Koa 1 HamMeHOBaHHe
KOMIIeTEHITHH

Konx 1 HamMeHOBaHHE
HHIUKATOPA TOCTHKEHUSI
KOMIIETeHIINH

3amiaHUpoOBaHHbIE Pe3YJabTATHI 00yYeHUsI

[1K-2 CriocobeH npuMeHsTh
METO/IbI aHAJIH34,
pa3pabaTbIBaTh U
00OCHOBBIBATh TEXHHUYECKHUE
pelIeHus Ipu
MIPOCKTUPOBAHUH OOBEKTOB
npohecCHOHATBLHOM
JeSITeITbHOCTH
(BBICOKOBOJIBTHBIX
AJICKTPOTEXHOJIOTHHA)

N-6nk-2 JemoncTpupyer
HOHHMaHUE BO3MOYKHBIX
TCXHOI'CHHBIX 3KOJIOTHYCCKHUX
poOIIeM MPH POSKTHPOBAHUH
U IPpUMCHCHUU
BBICOKOBOJIBTHBIX
ANIEKTPOTEXHOIOTUIECKUX
YCTaHOBOK

3HATh:
- IpUEMBI U METO/IbI paboTHI €
MIEPCOHAIIOM, METO/IbI OLIEHKU Ka4ecTBa U
pe3yJIbTaTUBHOCTH TPYa IIEPCOHANIA,
obecrieueHust TpeOOBaHUN OE30MTACHOCTH
KU3HEACATCIBHOCTU U O6J'IaCT$IX
UCTIOJIb30BaHUS BBICOKOBOJIbTHBIX
AIIEKTPOTEXHOJIOTUHN B DJIEKTPOIHEPTETUKE
U DJICKTPOTEXHHKE;

- OCHOBHBIC UCTOYHUKH HAYTHO-
TEXHUYECKOH HH(pOpMAIHH IO
HKOJIOTHYECKUM TIPOoOJIeMaM, OXpaHe
TPpy/la U TEXHUKE 0€30MMacCHOCTH B 00J1aCTH
BBICOKOBOJIBTHBIX 3HeKTpOTeXHOJIOFHI>'I;

- MEpBI IO 00ECTICYCHUTO
AIIEKTPOOE30MaCHOCTH B
IJEKTPOTEXHOJIOTHIECKUX YCTaHOBKAX.

YMETh!

- peaI30BBIBATH MEPOTIPHSITHSI 110
9KOJIOTUIECKOH 0€301MacHOCTH
IPEIIPUATHIA, paO0OTAOIINUX 00IACTIX
UCTIOJIb30BaHUS BHICOKOBOJIbTHBIX
AIIEKTPOTEXHOJIOTUHN B DIIEKTPOIHEPTETUKE
M DJICKTPOTEXHHKE;

- MPOBOJIUTH UCTIHITAHUS U PEMOHT
BBICOKOBOJIBTHOTO
AIIEKTPOTEXHOJIOTUYECKOTO
000py10BaHuS;

- CaMOCTOATEIHHO IKCILTYyaTHPOBATh
BBICOKOBOJITHBIC
AIIEKTPOTEXHOJIOTUYECKUE
JIEKTPOYCTAHOBKH.




2. MECTO JUCIUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI BO

JlucuumimHa OTHOCHTCS K OCHOBHOW MpodecCHOHANBbHON 00pa3oBaTENbHON —Mporpamme
BricokoBonbTHBIE diekTpoTrexHonoruu (manee — OIIOIl), wnampaBiaeHnuss moxarotoBku 13.04.02
DNEKTPOIHEPTETUKA U DTICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMs: BhICIIIEE 00pa30BaHUE - MaruCTpaTypa.

TpeOoBaHus K BXOAHBIM 3HAHUSAM H YMCHHSM:

- 3HaTh OCHOBBI 3JICKTPOTEXHUKH

- 3HaTh TPEOOBAHUS AIEKTPOOE30MACHOCTH MPHU MTPOBEACHUHN PadOT B DJIEKTPOYCTAHOBKAX

- 3HaTh OCHOBHBIC HCTOYHHUKH HAyYHO-TEXHHUUECKOW MH(POPMALIUU 10 MaTepHuajIaM B
IIEKTPOIHEPTETHKE U SIEKTPOTEXHOJIOTHIX

- YMETb CaMOpPa3BUBAThCSA, UCIIOJIb30BAaTh TBOPUYECKHM MOTEHIIHAT

- YMETh CIIOCOOHOCTBIO OLICHUBATh PUCK U OMPEEIATH MEPHI IO 00ECIIeYeHUI0 0€301TaCHOCTH
pa3pabaTbIBaeMbIX HOBBIX TEXHOJOTHH, 00BEKTOB MPOPECCHOHATHHOM 1A TEIbHOCTH

- YMETh CHOCOOHOCTBIO BIIAAETh MPHEMaMH M METOAaMH PabOTHI C IEPCOHAIOM, METOAaMH OIICHKH
Ka4yecTBa M pe3yJIbTaTUBHOCTHU TpyJia epcoHaa, odecrneueHus TpeboBaHni 6€30acHOCTH
KHU3HEACATCIBHOCTH

- YMETb IPUMEHSATH 3alIUTHBIE CPEJCTBA U MEPBI OE30MACHOCTH MIPU MIPOU3BOJICTBE padoT B
JJIEKTPOYCTaHOBKAX

- YMETbh CIIOCOOHOCTHIO K peaIn3alii MEPOIIPUATHH 110 SKOJIOTMYeCKON 6€301acHOCTH MPeANPUSITUI

Pe3ynbraTsl 00ydeHHs, TOTyYSHHBIE IPH OCBOCHUH JUCLUILIMHBI, HEOOXOANMBI IPH BHITTOTHEHUH
BBIITYCKHON KBaTH(PUKALIMOHHOMN pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHHUIIJIMHBbI
3.1 CTpykTypa TUCUMILUIUHBI

OO11ast TpyJ0EMKOCTh JUCIUILTHHBI COCTABISAET 3 3aUeTHBIX eUHUIBL, 108 qacos.

Pacnpenencaue TpymoeMKOCTH pa3zena (B yacax) o BuAaM yueOHOM paboThI

Paszneinbl/TeMbl § 5 = K
Ne JUCITUTUTHHBI/(OPMBI =G OHTaKTHas pabora cp CopeprkaHue caMOCTOATEIHHOU paboThl/
n/n IPOMEXKYTOYHOM o &| 3 Komncynbranus HUKP PaGora s | [[OATOTOBKA K METOANYECKUE yKa3aHMs
aTTeCTALAN 8 g| © | Jlex | JIa6 | Ilp KIIP K VKK | TK ITA cemecrpe | ATTECTALM
M p /KOHTpOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OKoorn4YecKue 9 1 2 - - - - - - - 7 - Ilo020mo6Ka K KOHmMPOILHOU padome:
poOJIeMBI B IToaroToBka Kk KOHTpPOJLHOM padoTe Nel
3JIEKTPOIHEPTETHKE H3yuenue mamepuanog numepamypHsix
1.1 OKoorn4YecKue 9 2 - - - - - - - 7 - UCHOYHUKOG:
poOJIeMBI B [1], cTp. 6-72
JJIEKTPOIHEPTETUKE [2], cTp. 381-414
[3], cTp. 32-48
2 OnekTpo0e30nacHOCTb. 9 2 - - - - - - - 7 - Ilo020mogKa Kk KOHMPOILHOU padome:
TepMuns! u [MoaroroBka K KOHTpOJIBbHOU padore Nel
olpeeIeHUs H3yuenue mamepuanog n1umepamypHoix
2.1 DnekTpoOe30MmacHOCTb. 9 2 - - - - - - - 7 - UCHIOYHUKOG:
TepmuHbl 1 [2], cTp. 508-511
OTIpeICIICHHUS [3], cTp. 5-16, 121, 179-188, 216-249
3 OnacHOCTb MOPaXKEHUS 9 2 - - - - - - - 7 - Ilo0z0mosKa K ay0umopHvlm 3aHAMUAM:
AIEKTPUIECKUM TOKOM IToaroToBka k 3ammre 1a060paTOpHON pabOTHI
3.1 OnacHOCTb MOPaXKEHUS 9 2 - - - - - - - 7 - Nel, No2
3JIEKTPUYECKUM TOKOM Ilo020mo6Ka K KOHmMPOILHOU padome:
IToaroToBka K KOHTPOJILHOM padoTe Ne2
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOG:
[2], cTp. 487-503
[3], ctp. 5-75
[4], cTp. 36-123
4 Kateropuu pa6or. 13 2 4 - - - - - - 7 - I10020mo8Ka K ayounopHsIM 3AHAMUAM:
Kareropuu nomeuienui [oaroroBka x 3amure J:abopaTopHOil paboTHI
4.1 Kateropuu pa6or. 13 2 4 - - - - - - 7 - Nel, Ne2

Kareropuu nomenienuii

Iloozomoexa K KOoHmpoibHoi padome:
IToaroToBKa K KOHTPOJLHOU padoTe Ne2

5




H3yuenue mamepuanos 1umepamypHslix
UCMOYHUKO6:

[2], ctp. 384-411
[3], c1p. 397, 416-419

5 OpranuzaloHHbIE 13 1lo020mo8Ka K ayOunopHovlm 3aHAMUAM:
MEPOIPUSITHS IMoxaroroBka Kk 3amure JIaOOpaTOPHBIX PadoOT
5.1 OpranuzaloHHbIE 13 Nol, Ne2
MEpPONPUATUS Ilo020mogKa Kk KOHMPOILHOU padome:
IToarotoBka Kk KOHTPOJBHOI padoTe Ne3
H3yuenue mamepuanog numepamypHsix
UCHIOYHUKOB:
[2], cTp. 511-512
[3], cTp. 416-430
6 TexHmaeckue 13 110020mo6Ka K ayOunopHsIM 3aHAMUAM:
MEPOTIPHUSITHS IToaroToBka Kk 3ammre 1a00paTOPHBIX paboT
6.1 Texunueckue 13 No2, Ne3
MEPOTIPUATHS Ilo0z0mo8Ka K KOHmMPOALHOU padome:
IToaroToBka Kk KOHTPOJBHOI padoTe Ne3
H3yuenue mamepuanos 1umepamypHuix
UCHOYHUKOG:
[2], ctp. 511-512
[3], cTp. 416-430
7 3amuTHBIC CPENICTBA. 13 Ilo0z0mosKa K ayoumopHvlm 3aHAMUAM:
DNEeKTpO3aUTHBIE IToaroToBka Kk 3ammure 1a00paTOPHBIX paboT
cpencTBa Ne2, No3
7.1 3amuTHBIC CPENICTBA. 13 Ilo020mo6Ka K KOHmMPOILHOU padome:
DNEeKTpO3aUTHBIE IToaroToBka K KOHTPOIBHOM paboTe Ned
cpencTaa H3yuenue mamepuanog numepamypHsix
UCHOYHUKOG:
[2], cTp. 251-302
[3], ctp. 271-296, 298-329, 972-375
8 Tpebosanus, 11 I10020mo8Ka K ayounopHsIM 3AHAMUAM:
MPEIBSBISICMBIC K IMoxaroroBka Kk 3amure JIaOOpaTOPHBIX PadOT
3JIEKTPOTEXHUUECKOMY Ne3, Ned
HepcoHaly Ilo020mogKa Kk KOHMPOILHOU padome:
8.1 TpeboBanus, 11 IToaroToBka K KOHTPOIBHOM paboTe Ned
MIPeIbABISIEMBIE K H3yuenue mamepuanog numepamypHsix
3JIEKTPOTEXHUIECKOMY UCHIOYHUKOB:
TIepCOHATY [2], cTp. 384-411




[3], cTp. 391-397

3a4eT ¢ OLEeHKON 18.0 - - - 0.3 - 17.7
Bcero 3a cemecTp 108.0 16 16 - 0.3 58 17.7
Hroro 3a cemecTp 108.0 16 16 - - - 0.3 75.7

IIpumeuanue: Jlex — nexnuu; J1ab — mabopatopusie padotsl; [Ip — npaktudeckue 3anstus; KIIP — ayauTopHble KOHCYJIBTAIUN 110 KYPCOBBIM
npoekTtam/padoram; UKKII — nnauButyanbHble KOHCYIBTALMU 110 KypCOBBIM IpoekTam/padoTam; I'K- rpymnmnoBsie KOHCYIbTallMU IO pa3ienam
muctuuael; CP — camocrosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texkymmii kKoHTpoib; [TA — mpomexxyTodHas

aTTecTanuAa




3.2 Kpartkoe conep:xaHue pa3iejioB
1. Dkonoeuueckue npobiremvl 8 21eKmpoIHepeemuKe

1.1. Dkonoruyeckue MpoodIEMBI B 3JEKTPOIHEPTETUKE

3HakOMCTBO ¢ mpeaMeroMm. Beeaenue. [IoHSATHSA 3KOJIOTMU U OKpy’Karouend cpennl. BrnusHue
TEXHOT'€HHON JESATEIbHOCTH YEJIOBEKA Ha OKpY’Karollyro cpeny. Juanektuka npuponsl. CBs3b
3aKOHOB JMANEKTHKU ¢ 3akoHamu KomMmonepa. TexHonoruueckas Ielo4yka IPOU3BOJICTBA
AIIEKTPOIHEPTUU U BUJIbI 3arpsiI3HEHUN, MPOU3BOJMMBIC 3TUMH TEXHOJIOTUAMHU. MeToabsl O60phOBI ¢
BPEIHBIMH 3arpsA3HEHUSIMU. BHICOKOBOIBTHBIE 3JIEKTPOTEXHOJIOTHH U COMYTCTBYIOIINE MTPOOIIEMBL. .

2. 3Jzel<mp06e30nacnocmb. Tepmunol u onpedeﬂenuﬂ

2.1. DnexkTpobe3onacHOCTh. TepMUHBI U ONIPECICHHS

JleiicTByromue 3IEKTPOYCTAaHOBKU. JIEKTPOTEXHOJOTMYECKUE YCTAaHOBKU. ['pynmel 1o
anekTpobesonacHocTH. IlopaxkeHue uenoBeka 3IEKTPUUYECKUM TOKOM. CXeMbl NMPOTEKaHUs TOKa
yepe3 ueloBeka. BiusHue poja TOKa Ha OpraHuM3M uenoBeka. [IpMuMHBI MOpakeHUs TOKOM
yesjoBeka. Bo3nelicTBrE AIEKTPUUECKOTO TOKA HA YEJIOBEKA. Y POBHU BO3JCHCTBYIOMIETO TOKa. Pox
BO3JICUCTBYIOIIETO TOKAa. TpaBMaru3M B DJJIEKTpOyCTaHOBKax. PaccienoBaHue TpaBMaTu3Ma.
[ITaroBoe Hanpsbkenue. HanpsokeHune npukocHOBeHHsA. PakTOphI, BIMSIOIME HA CONPOTHBICHHE
yenoBeka. OkazaHue NepBON MOMOLIY TOCTPAJABLIEMY ..

3. Onacrocmb nopadiceHus JaeKmpuyeckum moKom

3.1. OnacHOCTb MOPaXEHUS IEKTPUUIECKUM TOKOM

BnusiHue 5SneKTpUYECKMX IIOJEH Ha 4YeJIOBEKA. OJEKTPUYECKHE IOJIA 3JIEKTPOYCTaHOBOK.
Hopmbl 1 10361 MO NpeObIBaHUIO YETIOBEKA B DJIEKTPUYECKOM I10JI€ MPOMBIIIJICHHON YacTOTBHI.
3aluTHBIE  CPEACTBA, 3alIUTHBIC  CTAllMOHApHBIE  DKPaHbl, DJKPAaHUPYIOIIUE  KOCTIOMBI.
DJeKkTpudecKre Nojst ¥ npoune (pakTopbl BO3ACHCTBUS Ha yesioBeka oT DBM..

4. Kamezopuu pabom. Kamezopuu nomewenuil

4.1. Kareropuu pabot. Kareropun nomerenuit

Kareropuu momerieHuit o onacHOCTH MOPAKEHHsI AIEKTPUIeCKUM TokoM. Kareropuu paboT B
ANIEKTPOyCTAaHOBKax. PaboOThl B  3JIEKTPOYCTAaHOBKaX B OTHOIIEHHHM Mep OE30MacHOCTH.
OpraHu3zallMOHHO-TeXHUYECKue  Meponpusatus. Hapsa, nmonmyck,  pacnopsbkenue.  Jluna,
OTBETCTBEHHbIE 3a Oe3omacHoe mpoBefacHHEe paboT. OpraHu3alOHHBIE  MEPONPHUSATHS,
obecreunBaronue Oe3onacHOCTh padoTel. [lopsmox odopmiiennss u Bbigaun Hapsnga. Jlomyck
Opuragsl k pabotre mo Hapsagy. Hamszop Bo Bpemst paboThl. M3MeHeHUs cocraBa Opurajisl.
Odopmnenune mnepepsiBoB B padote. IlepeBon Opuraasl Ha HOBoe pabodee mecto. OKOHUAHHE
pabotel. Chauva-nmpuémka pabouero Mecta. 3akpbITHE Hapsga W BKIIOYEHHE OOOPYJOBaHUS B
pabory..

5. Opeanuzayuonunvle Meponpusimus

5.1. OpranuzanoOHHbIE MEPONTPUATHS

Opranu3aluOHHO-TEXHUYECKUE MEpOIPUsATHs, obecredynBaronme Oe30MacHOCTh paboT B
3JIEKTPOYCTAaHOBKAX, BBIMOIHSAEMBIX CO CHATHEM HampshkeHHs. OpraHu3allMOHHbBIE MEPOIPUSITHSL.
Odopmnenne pabOTBl  HAPSAOM-AOMYCKOM, PACHOpSOHKEHHEM, B  MOPSJIKE TEXHUYECKOM
skcruryatanuu. Jlomyck k padote. Hamzop Bo Bpemst paboTHI..

6. Texuuueckue meponpusamus




6.1. Texunueckue MEpONPUATHS

Texunueckue meponpusatus. [Ipou3BOACTBO OTKIIOYEHUH. YCTAaHOBKA OrpaxacHUil. Mepsbl
IPOTHB CaMOINPOU3BOJIBHOIO WJIM OIIMOOYHOIO BKJIIOUEHHs HampspkeHus. HanoxeHue u cHsATHE
NEPEeHOCHBIX 3a3emiieHHi. [IpoBepka oTCyTCTBUS HANPsKEHUS . 3HAKH O€30MAaCHOCTH U TUIAKATHI. .

7. 3awumuule cpedcmed. Dnekmpo3auummsle cpeocmed

7.1. 3amiuTHBIE CpeNCTBA. DIEKTPO3ALUTHBIE CPEICTBA

OJIEKTPO3AIINUTHBIE CPEACTBA, OCHOBHBIE TEPMHHBI: CPEACTBA 3alIUTHI, 3JIEKTPO3ALIUTHBIC
CPEJCTBA; OCHOBHBIE AJIEKTPO3ALIUTHBIE CPEACTBA; JTONOJHUTEIbHBIE 3IEKTPO3aLIUTHBIE CPEACTBA.
OCHOBHBIE U JIOTIOJIHUTEIbHBIC CPEACTBA 3AlIUTHI JJIs1 pabOThl B AJeKTpoycTaHoBKax Bhimre 1000
BOJIbT. OCHOBHBIC U JIOTIOTHUTEIBHBIC CPEICTBA 3AIIUTHI AJsi PabOThl B JJEKTPOYCTAHOBKAX IO
1000 BombT. OTBETCTBEHHOCTh 3a CBOCBPEMEHHOE OOECIEYeHHE TIEePCOHAla HCIBITAHHBIMUA
CpeACTBaMHU 3alIUTHl. YYET W XpaHEHHE, KOHTPOJIb 3a COCTOSHUEM CpeAcTB 3amuThl. OOmme
IIpaBUJja MOJIb30BAHUS CPEACTBAMU 3alIUThL. Pe3nHOBBIE AM3eKTpuueckue nepdarku. CriecapHo-
MOHTQ)XHBI HMHCTpyMeHT. llepeHocHble 3a3emiieHUs, TpeOoBaHHMA K HUM. l[lmakaTel W 3HAKK
6e3omacHoCTH. VIcnbITaHNS CPENICTB 3ALIUTHI..

8. TD€6OGGHM}Z, nDed'bﬂ@JZﬂeMble K 3JIEKIMPOMEXHUUECKOMY nNepcoraiy

8.1. TpeboBaHus1, IPEABABISIEMBIC K JIEKTPOTEXHUIECKOMY TTEPCOHAITY

TpeboBanusi, TmpenbsBISeMble K 3JEKTpOTEXHHYECKOMYy mepcoHany. Ilompasnenenue
JNEKTPOTEXHUYECKOT0 TMEepCcoHalla MO CBOeMYy (PyHKIMOHAIbHOMY Ha3zHadeHuto. [loaroroska
CTHELHUATHNCTOB 110 MECTy paboThl DJIEKTPOUHCTPYMEHT. TpeboBaHus K 37IeKTp0oOe30MacHOCTH TpU
paboTe ¢ ANEeKTpPOMHCTpYMEHTOM. HampspkeHue nuTaHusl 3JEKTPOMHCTpPYMEHTa mpu paboTe B
IOMEIICHUSAX C TOBBIIIEHHOW OMAcCHOCThIO, B OCOOOOMACHBIX MOMeEUIeHUsAX. Mcrounuku
JNEKTPONUTAHUS AIIEKTPOUHCTpYMEHTa. [IpoBepka 3JeKTpOMHCTpYMEHTa Ha COOTBETCTBUE HOPMaM
3NIeKTPOoOe30nacHOCTH. TpeboBaHMs K M30JSAILMU SJIEKTPOMHCTPYMEHTA, IPOBEPKA CONPOTUBICHUS
M30JISIIMA MErOMMETpoM. PaboTa ¢ aeKTpoMHCTpyMEHTOM. 3aMeHa npefoxpaHuTeneii. Pabora Ha
BeIcoTe. JlecTHUIBI, TpeOoBaHMA W UCHBbITaHUA. Kiacchl 3amuThl 3JIEKTPOOBITOBBIX MPHUOOPOB.
[TpropuTeT HOPMAaTUBHO-TEXHUUYECKOM TOKYMEHTALIUU MO 3JIEKTPOOE30MaCHOCTH. .

3.3. TeMbI NpaKTHYECKUX 3aAHATHH
HE MIPEAYCMOTPEHO

3.4. Tembl 12a00paTOPHBIX PadoT
1. Opranu3anmoOHHbIE MEPOTIPUSATHUSIL. ;
2. 3ammTa OT NopaXkaroIux (HakToOpoB IIEKTPUUIECKOTO TOKA.;
3. IlpumeHeHue 3JIeKTPO3aUTHBIX CPECTB.;
4. TexHUUECKUE MEPOIIPUSITHSL. .

3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no pazoeaam oucyuniunsl (I°K)

OO6cyxaeHne MaTepuaioB paszena "DKoJIOTHIecKUe MPoOIeMbl B AJIEKTPOIHEPTeTHKE"
OO6cyxaenrne MaTepraioB paszaena "IIeKTpo0e30MmacHOCTh. TepMUHBI U onpeneaeHus"
O6cyxnenue MaTepuanoB pazzena "OmacHOCTh MOPAKEHUS JNEKTPUICCKIM TOKOM"
O6cyxnenne Mmarepuanos pasaena "Kareropuu pabor. Kareropun momemenuii"
O6cyxaenue mMarepuaioB paszena "OpraHu3aoHHbIe MepONpUsITUs”

OO6cyxaenre MarepuanoB pasjaena "TexHuueckne MeponpusThs"

A e e



7. OOcyxaeHrne MaTepraioB pasjena "3anuTHeIe CpeCcTBa. DIEKTPO3alUTHRIE cpeacTBa’
8. OO0cyxnenue MaTepUaJIOB paszznena "TpeboBaHus, IIPEbSABISIEMbBIC K
AJIEKTPOTEXHUYECKOMY TTEpCOHATY"

3.6 TemaTnka KypcOBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa HEe MPEayCMOTPEHBI

10



3.7. CooTBeTCcTBHE Pa3/1e/10B TUCHHUILINHBI H GOPMHPYEMBbIX B HUX KOMIIETCHIUH

Howmep paznena nucuunivHbl

OueHo4YHOE CPeACTBO

3amaHupPOBaHHbIE PE3YJIbTAThl 00YUYEHHUSI 110 IUCHUTUTHHE Kozpt (B cootBeTcTBAN ¢ 11.3.1) (THI 1 HanMeHOBaHE)
(B COOTBETCTBUU C pa3zaesioM 1) HHIMKATOPOB [ ‘ > ‘ 3 | 4 | 5 ‘ 6 ‘ '7 | 2
3HaTth:
MepbI IO 00ECTIEYCHHIO dIIEKTPOOE30aCHOCTH B KonTtponbsHas
AJIEKTPOTEXHOJIOTHIECKUX YCTaHOBKaX pabora/KonTtponbsHas padora Nel
"JKo0ruYecKre mpooIeMbl
3JIEKTPOIHEPreTUKU. "
V-6 el el e+l sl +1+ KonTponbHas
pabota/KonTponbHas padora Ne2
"OO011Me MOT0KEHHS OXPAHBI
TpyZa 1 3JIeKTpoOe3onacHocTu"
JlaboparopHas pabota/llukn
71a00paTOPHBIX pabOT
OCHOBHBIC HCTOUYHUKH HAyYHO-TEXHUYECKON MHPOPMAIUH 110 KonTtponbsHas
9KOJIOTUYECKHUM MPoOIeMaM, OXpaHe TPy/la U TEXHUKE pabora/KonTtponbsHas padota Nel
0€30MacHOCTH B 00J1aCTH BHICOKOBOJIBTHBIX "JKo0ruYecKre mpoodIEeMbl
AJIEKTPOTEXHOJIOTHIA 3JIEKTPOIHEPreTUKU. "
V-6 el el e+l sl +1+ Kontponbnas
pabota/KonTponbHas pabora Ne2
"OO011Me MOJ0KEHHS OXPAHBI
Tpy/Za v 3JIeKTpoOe3onacHocTu"
JlaboparopHas pabota/llukn
71a00paTOPHBIX pabOT
mpUEMBI M METOBI Pa0OTHI C TEPCOHATIOM, METOIbI OIICHKU KonTtponbsHas
KauecTBa U Pe3yIbTaTUBHOCTHU TPYy/a IEPCOHAA, pabora/KonTtponbsHas padora Nel
obecnieueHUs: TpeOOBAaHUI O€30MaCHOCTH KU3HEACATEIBHOCTH | | J-611x.2 + 0+l + |+ +]|+|+ |+ |"Oxonornueckre mpoOIEMBbI

H 00JIaCTAX MCIOIL30BAHUSA BHICOKOBOJILTHBIX
BHGKTpOTeXHOHOFHﬁ B DJICKTPOOHCPICTUKE U SJICKTPOTCXHHUKE

3JIEKTPOIHEPreTUKU. "

KoHTponbHas
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pabota/KonTtponbHast padota No2
"O011IMe TOJI0KEHUST OXPaHBI
TpyAa U 37eKTpoOe30macHocTH"

JlabGopaTtopnast padora/l{ukin
71a00paTOPHBIX paboT

YMmerh:

CaMOCTOATCIIBHO 3KCIINTYaTUPOBATHL BBICOKOBOJIBTHBIC
SJICKTPOTEXHOJIIOTHYCCKUEC IJICKTPOYCTAHOBKHU

NI-6nk-2

KonTponbHas
pabora/KonTtponbsHas padora Ne3
"OnacHOCTb MOPaXKEHUS
3JIEKTPUYECKUM TOKOM"

KonTponbHas
pabota/KonTponbHas pabora Ned
"Oprainu3alMoOHHO-TEXHUUECKUE
MeponpusaTus"

JlaboparopHas pabota/Llukn
71a00paTOPHBIX pabOT

MPOBOJIUTH UCTIBITAHUS U PEMOHT BBICOKOBOJIBTHOTO
ANEKTPOTEXHOJIIOTUYECKOTO 000PYI0BaHUS

N1-6mk-2

KonTtponbHas
pabota/KonTponbHas pabora Ne2
"OO0111e MOT0KEHHS OXPAHBI
TpyZa 1 dJIeKTpoOde3onacHocTu"

KonTtponbHas
pabora/KonTtponbsHas padora Ne3
"OnacHOCTb MOPaXKEHUS
AJIEKTPUYECKUM TOKOM"

JlaboparopHas pabota/llukn
71a00paTOPHBIX pabOT

peaM30BBIBATH MEPOTIPUSITHUS 110 IKOJIOTHIESCKON
0€301acHOCTH MPEINPUATHN, PaOOTAIOMUX 00IACTIX
HUCITOJB30BaHUA BEICOKOBOJIBTHBIX 3HeKTpOTeXHOHOFHﬁ B
AJIEKTPOIHEPTETUKE M AIEKTPOTEXHUKE

N-6mk-2

KonTtponbHas
pabota/KonTponbHas pabora Ne2
"OO011Me MOT0KEHHS OXPAHBI
TpyJia ¥ AJIeKTpoOe3onacHocTu"
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KoHnTponbHas
pabora/KonTtponbsHas padora Ne3
"OnacHOCTb MOPaXKEHUS
3JIEKTPUYECKUM TOKOM"

JlaboparopHas pabota/llukn
71a00paTOPHBIX pabOT
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4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OLIEHOUYHBIE CPEJCTBA JJIsI
KOHTPOJISI OCBOEHUSI PE3YJIbTATOB OBYYEHUSI IO JUCLUUILINHE
(TEKYILUI KOHTPOJIb YCIEBAEMOCTH, IPOMEKYTOYHASI ATTECTALIUSI
MO JUCUMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIEBAEMOCTH
1 cemectp

Dopma peanuzaru: 3aniuTa 3a1aHus
1. uxn maboparopubIx padot (JlabopaTopHas paborta)

Dopma peanuzanuu: ITuceMenHas padora
1. KortponbHas padota Nel "Okonmornueckue mpobdsieMsl dsiekTposHepreTuku.” (Kontponbraas
pabota)
2. KontponbHas padota Ne2 "OO1mue 1monoKeHust OXpaHbl TpyJa U 3JIeKTpoOe30macHOCTH "
(KonTponbsHas pabota)
3. Kontponbnas padota Ne3 "OnacHocTh mopaxkeHus anekTpruaeckuM TokoMm" (KonTposbHast
pabota)
4. KontpoasHas pabora Ned "OpranuzanmonHo-rexaudeckue Mmeponpustus” (Kontponpaas
pabota)

baibHO-pEeUTHHTOBAs CTPYKTYpa JUCHMUIUIMHBI SIBISETCS MPUIOKEHUEM A.

4.2 IlpoMe:kyTOYHAS ATTECTANMS MO JUCHUIJIMHE

3auem c oyenxou (Cemecmp Nel)
Ornenka ompezensercss B cOOTBETCTBUHU ¢ [lomoxkeHneM o OauIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB HY «MOW» Ha 0OCHOBaHMHM CEMECTPOBOM U ATTECTAIMOHHOM COCTABJISIONIMX.

B numiiom BeIcTaBisieTcs olieHKa 3a 1 cemecTp.

IIpumeuanue: OrieHOYHBIC MaTEPHAIbI 110 AUCIUILINHE IPUBEICHBI B ()OH/IE OICHOYHBIX
matepuanos OIIOIL.

5. YYHEBHO-METOAUYECKOE OBECIIEYEHHUE JUCHUITJINHbI

5.1 lleuaTHbIe W JJTEKTPOHHbIE U31AHUSA:

1. Koneunkuii, E. C. 3amura 6uocdepsl OT BIUSHUS AICKTPOMArHUTHBIX MOJICH : yueOHOe
nocoOue 11t By30B 1o HarpasieHuto 140200 "Dnexrposnepreruka” / E. C. Koneunnkuii, B. A.
Pomanos, B. I'. Kaprames . — M. : U3narensckuii iom MOU, 2008 . — 352 c. - ISBN 978-5-383-
00312-1

2. DneKTpoOMarHuTHasi COBMECTUMOCTh M MOJTHHE3AIIUTa B DJIEKTPOIHEPTEeTUKE | YUEOHUK AJIs
BY30B 10 HampasieHuto 140200 "DnexTporHepreTuka'; yaeOHOE MOCOOUE ISl CHCTEMBI
MOJTOTOBKH, IEPEMIOATOTOBKH U MOBBILICHUS KBaTHU(PUKALIMU TIepCOHANIa YDHEPTETUYECKUX
KOMIIAHUH, a TaKXKe JIJIs1 By30B, OCYIIECTBIISIOMINUX MTOATOTOBKY dHEpreTukoB / A. @. JIpskos, U. I1.
Kyxexkun, b. K. Makcumos, A. I'. Temaukos ; Pen. A. ®@. [IpskoB . — M. : U3gaTenbckuii 1om
MD3H, 2009 . — 455 c. - ISBN 978-5-383-00336-7 .

http://elib.mpei.ru/action.php?kt path_info=ktcore.SecViewPlugin.actions.document&fDocumentI
d=4177;

3. Homun, I1. A. OCHOBBI TeXHUKH 0€30MMaCHOCTH B JIEKTPOYCTAHOBKAX : Y4ueOHOe mocodue st
By30B / I1. A. lonmun . — M. : 3Hak, 2000 . — 440 c. - ISBN 5-87789-052-2 : 120.00 .;

4. IsixoB A. @., Makcumos b. K., bopucos P. K., Kyxekun U. I1.- "DnekrpoMaruuTHas
COBMECTHMOCTb M MOJIHME3AIlUTa B 3JIeKTpodHepreTuke", M3narenscro: "U3narensckuii 1om
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MDU", Mockga, 2016 - (543 c.)
http://e.lanbook.com/books/element.php?pll id=72336.

5.2 JIuueH3noHHOE U CBOOOIHO PACIPOCTPaHsieMOe MPOrpaMMHoOe o0ecrneyeHme:

1. Office / Poccuiickuii makeT opUCHBIX POrpamm;

2. Windows / OnepanrionHasi cuctema cemeiictsa Linux;
3. Maitan BuneoxondepeHiuu.

5.3 UaTepHeT-pecypchl, BKII0Yasi NpodeccHOHATbHBIC 0a3bI JAHHBIX 1 HH(POPMALIMOHHO-

CIIPpaBOYHbIC CUCTEMBI:

03N DNk W~

. 9BC Jlans - https://e.lanbook.com/
. HayuHas 31ekTpoHHast 6ubauoTeka - https://elibrary.ru/

. ba3za nannbix Web of Science - http://webofscience.com/

. baza nannbIx Scopus - http://www.scopus.com

. HanmmoHnanbHas 3JieKTpoHHAs1 0ubauoTeKa - https://rusneb.ru/

. daexTponHasi oudauoreka MIOU (b MIMN) - http://elib.mpei.ru/login.php

. HopTan oTkpbITHIX JaHHBIX Poccuiickoii @enepannu - https://data.gov.ru

. ba3za oTKpBITBIX JTaHHBIX MUHHCTEPCTBA TPYAA U CONUAIBbHOMI 3amUThI PD -

https://rosmintrud.ru/opendata
9. ba3za OTKPBITBIX JAHHBIX NPO(ECCHOHATBHBIX CTAHAAPTOB MHUHHCTEPCTBA TPYAA U
conuaabHoi 3ammuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA JKOHOMHYECKOro pa3suTus P -

http://www.economy.gov.ru

11. ba3a oTKpbITHIX JaHHBIX PocuamonuTOopuHra - http://www.fedsfm.ru/opendata
12. daexkTponHasi oTkpbITasi 0a3a JanHbIxX '"'Polpred.com O630p CMHU" -

https://www.polpred.com

13. HanuoHa bHbIH MOPTAJI OHJIalH 00yueHust «OTKpbITOE 00pa3oBaHue» - https://openedu.ru
14. OpunnanbHbiii caiit @egepaabHOr0 AreHTCTBA 10 TEXHHYECKOMY PeryJIipOBaHUI0 U

MeTpoJiorum - http://protect.gost.ru/
15. OTkpbiTas yHuBepcuterckasi uHpopmanuonnas cucrema «POCCHSA» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJNCHUIIJIMHBI

Tun noMemenunst Homep ayautopum, OcHanenue
HAaMeHOBaHUe
Y4eOHbIe ayAUTOPHH TSI -5, YueOnas rapra, CTOJ IIPErnoaaBares, CTyj, 3KpaH,
MPOBENECHUS JIEKIIUOHHBIX nabopaTopus JIOCKa MapKepHas MepeaBuKHast,

3aHATHI U TEKYILETO
KOHTPOJIA

71ab0paTOPHEI CTEHI, KOMITBIOTED
MIEPCOHAIIbHBIN, KOHAUITHOHED

J1-209, YucOnas

napTa co CKaMbel, CTOJI IIPENoAaBaTes, CTyJl,

ayJuTopus JI0CKa MeJIoBast
YueOHbIC ayAUTOPUH IS -4, CTOJI KOMITbIOTEPHBINA, MyJIbTUMEANNHBIN
MpoBeCHUS MpakTuyeckux | KoMmbroTepHbIi MIPOEKTOP, PKPaH, JO0CKa MapKepHast

3aastuit, KP u KII

kiace kag. "TOBH"

nepeIBUKHAS, KOMITbIOTEp EPCOHANIbHBIH,
MIPUHTEP

I-2(1), napTa, crejiiax, ButpuHa, 1ocka MapkepHas
JlaGopatopus kad. | mepenBuxkHast, MHOTO(YHKIIMOHAIBHBIN IIEHTP
"TBBH"
J1-205, YucOnas napTa co CKaMbel, CTOJI IPenojaBarTes, CTy,
Ay TUTOPHS JI0CKa MEeJIOoBast
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VY4eOHble ayIUTOPUH IS
MPOBEICHHUS
71a00paTOPHBIX 3aHATHIA

-5, YueOnas
nabopaTopus

napra, CTOJ PEnoiaBaTesl, CTyJl, 3KpaH,
J0CKa MapKepHas IIepeIBUKHas,
71a00paTOPHBIA CTEH], KOMIIBIOTEP
NIEPCOHAIbHBIHN, KOHIUIHOHED

Y4eOHbIe ayAUTOPHUH TSI
MIPOBEACHUS
IIPOMEKYTOYHOU
aTTeCTalMu

-5, YucOnas
nabopaTopus

napTa, CTOJ PEnoiaBaTesl, CTyJl, 3KpaH,
J0CKa MapKepHas IIepeIBUKHas,
71a00paTOPHBIA CTEH], KOMIIBIOTEP
NEPCOHAIbHBIHN, KOHIUIHOHED

Ilomemenus g
CaMOCTOSATEIILHON PaboThI

HTB-303,
KomnbrorepHbiit
YHTAIBLHBIN 3a]1

CTOJI KOMITBIOTEPHBIH, CTYJI, CTOJ
MACbMEHHBIN, BEIIAIKA ISl OJEXKIbI,
KOMITbIOTEpHAs CETh C BBIX0AOM B MIHTEpHET,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIUIIUOHED

IMTomemntenus mis
KOHCYJIbTUPOBAHHUSI

J-207, YucOnas
ayAuTOpUs

mapTa co CKaMbeH, CTOJ TPEnoIaBaTesi, CTYI,
JI0CKa MEJIOBast

[MTomereHus st XpaHESHUSI
o0opyIoBaHus U y4eOHOTO
WHBEHTAps

H-12, Kmagosast

CTEJUIaX, CTOJI, CTYJI
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IMpuaoxenune A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JUCHUILJIUHBI

CrienBompoChl TEXHUKH 0€30MACHOCTH M 9KOJIOTHUECKHE MPOOJIEMBI B
BBICOKOBOJIBTHBIX JIEKTPOTEXHOIOTHUSIX

(Ha3BaHHE TUCLUILIMHBI)

1 cemectp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIET0 KOHTPOJIS yCIIeBAEMOCTH MO JHCIUILIHHE:

KM-1

KM-2

KM-3

KM-4

KM-5

KonTtponsHas padora Nel "Dkonornyeckue mpoodiaemsl aaekTposnepreTuku.” (KonrponabHas
pabora)

KonTtponbHas padora Ne2 "O0611ue mosokeHust 0OXpaHbl TpyAa U 3JeKTpodezonacHocTu"
(KonTponbHas padbora)

KonTtponbHas padora Ne3 "OnacHocTh mopaskeHust ainekTpuaeckuM Tokom" (KonTponbHas
pabora)

KonTtponbHas padora Ne4 "OpranuzaunonHo-rexundeckue meponpustus” (KontponpHast
pabora)

Hukn nabopaTopHbix padot (JlabopaTopHas pabora)

Bujx npomexyTo4HOI aTTecTanMu — 3a4€T C OLIEHKOM.

Wnnekc KM- | KM- | KM- | KM- | KM-
Howmep Paznen qucuuniavHbl KM: 1 2 3 4 >
pasnena ACT AMCT Henens 4 7 9 14 15
KM:
1 DKonoruveckue mpoOIeMbl B JIEKTPOIHEPTETUKE
1.1 DKonoruveckue mpoOIeMbl B JIEKTPOIHEPTETUKE + + + + +
2 DneKTpo0e30nacHOCTh. TepMHUHBI U ONIPEICTICHHUS
2.1 OnexTpoOe30macHOCTh. TepMUHBI U ONIpeaeICHUS + + + + +
3 OnacHocTh NOpaXXKEHUsI IEKTPUUECKUM TOKOM
3.1 OnacHoCTh NOpaXKEHUsI IEKTPUUECKUM TOKOM + + + + +
4 Kareropun pa6ot. Kareropuu nomemexnuii
4.1 Kareropun pa6ot. Kareropuu nomemenunii + + + + +
5 OpraHu3alMOHHbIE MEPOTIPUSITHS
5.1 OpraHu3alMOHHbIE MEPONIPUSITHS + + + + +
6 TexHuueckue MeponpusTHS
6.1 TexHuueckue MEpoONpUsTHS + + + + +
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7 3anuTHBIE CPEACTBA. DNEKTPO3AIIUTHBIE CPEACTBA
7.1 3anIuTHBIE CPEACTBA. DNEKTPO3AIIUTHBIE CPEACTBA + + + + +
] TpeboBanus, npeabsBIsieMbIe K
AJIEKTPOTEXHUUECKOMY TIEPCOHATTY
81 TpeboBanust, npeabsBiIsieMbIe K + n + n +
AJIEKTPOTEXHUUECKOMY TIEPCOHATTY
Bec KM, %: 14 28 14 14 30
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