MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
PegepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa3oBaTe/IbHOE YUpeKIeHue

BbICIIET0 00Pa30BaAHUA

«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA

HaumeHnoBaHue 00pa3oBaTejibHON NPOrpaMMbl. JJIEeKTPOIHEPreTHKA

YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
PEJIEUHAS SAINUTA 3JIEKTPOSHEPITETUYECKUX CUCTEM

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.08

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IJIAHY:

180 yacoB

Jexknun

6 cemectp - 28 yaca;

HpaKTuquKne 3aHATHA

6 cemecTp - 28 yaca;

JlabopaTopHbie pa6oThI

6 cemecTp - 12 yacos;

Kouncynbranuu

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IMTOPHbIX 3aHSATHH

CamocrosiTesibHasi padoTa

6 cemectp - 109,5 yacos;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:

KontpoabsHnas padora
JlomaiHee 3aganue
JlaGopaTopHasi pabora
PacuerHo-rpadgmyeckas paéora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemecTp - 2,5 yaca;

MockBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
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Bnageney,

Tynecknia B.H.

Wpentndukatop

R292b173d-TulskyVN-7e812984

B.H. Tynbckuii




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leabp ocBoeHUs] AMCUMIUVIMHBI: W3y4YCHHE MPUHIUIIOB BBIINOJHEHUS KOMILUIEKCOB peJeiiHoN
3amuThl M aBTOMAaTUKU (P3A) 3leKTpO’HEPreTHYECKUX CHUCTEM, TEXHMUYECKUX CPEACTB Uil HX
peanu3anuu, Cnocob0B pacyeTa napameTpoB ycTpoicTB P3A 1 olleHKH NPUHUMAaEMBbIX pPELIeHHH
3agaum QU CHUIITTHHBI
- OCBOCHHE 3HAHUU O MPHUHIIUIIAX TOCTPOCHUS U TEXHUUECKHUX CPECTBAX PesICHHON 3alllUThl U
aBTOMATU3ALNH JIEKTPOIHEPIETUUECKUX CUCTEM;
- (hopmupoBaHUEe yMEHUS pacCUUTHIBATH apaMeTPhl YCTPONUCTB peNeiiHON 3alUThl U aBTOMAaTUKH
JIEKTPO3HEPIETUYECKUX CUCTEM U aHAIM3UPOBATH NIOJy4YaEMbIE€ PE3YJIbTATHI,
- IpHOOpETEeHNE IEPBUYHBIX HABBIKOB PabOTHI C YCTPOHCTBAMU PEICHHOMN 3alIUThl 1 aBTOMAaTUKU
AJIEKTPOIHEPTETUYECKUX CUCTEM;
- (hopmupoBaHUEe yMEHUS OLIEHUBATH YYBCTBUTEIHHOCTh PACCUMTAHHBIX YCTPOMCTB pesieHOM
3alUThI ANEKTPOIHEPTETUYECKUX CUCTEM.

dopmupyembie y 00y4aromerocss KOMIeTeHIUH 1 3aIUIaHUPOBAaHHbBIE Pe3y/IbTaThl 00y4eHUsl 110
JMCLHUIUIMHE, COOTHECEHHBIEC C MHAMKATOPAMH A0CTHKEeHHs] KOMIIeTEeHIMI |

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMITETeHIIH HHIHKATOPA J0CTHIKEHHSI
KOMIIETeHIIH

T1IK-1 Crocoben N-1nk-1 [Ipumensier Tunossie | 3HATH.
y4acTBOBATh B MIPOCKTHBIC PEIICHUS - TCXHUYICCKUEC CPEACTBA pCali3allni
MIPOCKTUPOBAHUHU OOBEKTOB ycTpoicTB P3A 31€KTpOo3HEpreTHUECKUX
npodeccuoHanbHOM CHCTEM.
NeSTeTbHOCTH

YMETh:

- paboTaTh ¢ yCTpOiiCTBAMH pesIeHHOM
3aIIUThI JICKTPOIHEPIreTUUECKUX CUCTEM.

TTIK-1 Crioco0Oen U-2nk-1 Beibupaer 3HATh:
y4acTBOBAaTh B napameTpsl - PUHITHITHI BBIMIOJTHECHHUS KOMITJICKCOB
MIPOCKTUPOBAHUH OOBEKTOB | AJIEKTPOOOOPYAOBAHMUS, P3A 0CHOBHBIX 00OBEKTOB
npodeccuoHaNbHOM YUHUTHIBASI TEXHUUECKHUE U SJICKTPOSHCPICTHICCKUX CUCTCM.
EeSITENTLHOCTH YKOHOMHYECKUE OTPAHUYCHHS

YMETh:

- pacCUUTHIBAaTh N1apaMeTPbl yCTPOUCTB
P3A sneKkTposHepreTH4ecKux CUCTEM;
- OLICHUBAaTh YyBCTBUTEIBHOCTh
PacCUMTAHHBIX YCTPOMCTB PEICHHON
3aIUTHI.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JlucuunimHa OTHOCHUTCS K OCHOBHOW Tpo¢)eCCHOHAIbHOW 00pa3oBaTeNbHOM MporpaMMme
OnektposHepreruka (mamee — OIIOII), nampaBnenus noxarotroBku 13.03.02 DnexkTposHepreTnka u
ANEKTPOTEXHUKA, YPOBEHb O0pa30BaHUS: BBICIIEE 00pa30BaHUE - OaKaTaBpuar.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusl.

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI 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 /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Beenenue B kypc 2 6 1 - - - - - - - 1 - Camocmoamenvnoe uzyuenue
«Peneitnas 3ammura u meopemuuecko2o mamepuana: VIsyaenue
ABTOMATH3aLUs TEPMHUHOJIOTHH 110 pa3jeny "BBeneHue B Kypc
3JIEKTPOIHEPTETUYECKU «PeneiiHas 3aiuTa 1 aBTOMaTU3aLUsA
X CUCTEM» INEKTPOIHEPTETHUECKUX CHCTEM»"
11 Bsenenue B kypc 2 1 - - - - - - - 1 - H3yuenue mamepuanog 1umepamypHslx
«PeneliHas 3amuTa U UCHOUHUKOG:
aBTOMAaTH3AIIH [1], cTp. 15-17
3JIEKTPOIHEPTETUYECKU [9], P.1
X CHCTEM»
2 BekropHbIe 1uarpamMMbl 17 2 4 2 - - - - - 9 - Ilodzomoeka K meKyuiemy KOHmMPOJIio:
TOKOB W HaNpsOKEHUH IToBTOpEHNe MaTepuaa Mo paszaety
pu K3 B 99C "BekTopHble JuarpaMMbl TOKOB U HalpsHKEHUI
2.1 | BekTopHBIE THATPaMMBI 17 2 4 2 - - - - - 9 - mpu K3 B 90C"

TOKOB Y HaIIPSIKEHUH

npu K3 B 33C

Iloozomoeka Kk 1adopamopnoii pavome: Jns
BBITIOJTHEH U 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4y BBITIOJIHEHUS J1abopaTOpHO# paboTsl, a
TaK K€ U3Yy4YUTH BOIIPOCHI BAPUAHTOB
00pabOTKU Pe3yNIFTATOB 110 H3YYCHHOMY B
paznene "BeKkTopHble 1uarpaMMbl TOKOB U
HanpsokeHudt npu K3 8 30C" marepuany.
Ilod20mo6Ka K KOHmMPOILHOU padome:
Wzydenune MaTepuaiioB 1o paszueny BekTopHbie
JuarpaMMsbl TOKOB 1 HanpspxeHuit npu K3 B
33C u MOATOTOBKA K KOHTPOJIEHON paboTe
Iloo2omoexa K npakmuyecKum 3aHAMUAM:
W3ydenne marepuana no pasaeny "BekTopHbie
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JUarpaMMbl TOKOB ¥ HanpspkeHui mpu K3 B
O3C" moaroToBKa K BHITIOJIHCHHIO 33/IaHUI HA
MPAKTUYCCKUX 3aHATUIX

Iloozomoska domawinezo 3adanus: Jlomamiaee
3aJaHNe BBIIACTCS CTYyIEHTaM 0 U3yYCHHOMY B
pasznene "TokoBBIE 3aIIUTHI OT KOPOTKUX
3aMBIKaHAN" MaTepHay B BUJE YIIPAKHEHUS U3
cOopHUKa. 3aJaHUE BHITIOTHSICTCS
WHIWBUIYAIBEHO IO BapHAHTAM.

H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:

[2], cTp. 30-41

[3], cTp. 4-15

[7], cTp. 5-14
[9],P.2

ToxoBrble 3alIUTHI OT
KOPOTKHX 3aMbIKaHU

3.1

ToxoBEIE 3aITUTHI OT
KOPOTKHX 3aMBIKaHHUH

IlodzomogKa K neKyuiemy KOHmpoio:
[ToBTOpenue marepuana no pasaeny "TokoBbie
3aIUThl OT KOPOTKHUX 3aMbIKaHUI"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[2], cTp. 16-21, cTp. 42-44
[9],P.3

MakcuManbHas
TOKOBasI 3allIUTa OT
mHorogasnsix K3

17

4.1

MakcuManbHas
TOKOBasI 3allIUTa OT
mHorodasnsix K3

17

Iloozomogxa pacuemuo-zpaguueckozo
3a0anus: BBINIOJIIHEHUE COOTBETCTBYIOIIEH
4acTH pacueTHO-Tpaduueckoil paboTsl 110
pasneny "MakcuManbHasi TOKOBas 3aIluTa OT
MHorodasneix K3". 3ajanue BbIOJIHAETCS
HHUBUYAIBHO [0 BApHAHTAM.

Ilo020moeKa K KOHmMPOILHOU padome:
Wzydenne MaTepuaioB Mo pas3uery
MaxkcuManbHas TOKOBas 3aliuTa OT
MHoro(dasHeix K3 u moaroroBka k
KOHTPOJILHOM paboTte

Ilod2zomoeka domauinezo 3adanun: JlomaniHee
3aJlaHUe BBIIAETCS CTYJIEHTaM 10 U3y4eHHOMY B
pasnene "MakcumallbHas TOKOBAsH 3aIUTa OT
MHoTo¢a3Hbx K3" Marepuany B Bue
yHOpaxHEeHUs U3 cOOpHHKa. 3agaHne
BBINOJIHACTCS HHAUBUIAYAIBHO 10 BAPHAHTAM.
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Iloozomogka K meKywemy KOHmMpOo.Jiio:
[ToBTOpeHUe MaTepHuaa Mo pasaety
"MakcuMallbHasi TOKOBas 3alluTa OT
MHoro¢azaeix K3"
Iloozomoeka K npAKMUYUECKUM 3AHAMUIM.
Wzydenne maTepuana 1mo pa3ueiny
"MakcuMaJibHasi TOKOBAs 3aIllUTa OT
MHoro(a3Hex K3" moaroToBka K BEITIOJHEHHIO
3aJaHUN Ha MIPAKTUICCKUAX 3aHATHIX
Ilodzomoeka K n1adopamopnoit padome: Jlns
BBIMOJTHEH U 33JJaHUH TI0 JTaAO0OpaTOpHOU padboTe
HEOOXO0AUMO TPEIBAPUTEIEHO U3YUHTh TEMY U
3aJ1aui BBITIOJHEHUS JTaO0OpaTOPHOH paboThI, a
TakK K¢ I/ISy’-II/ITb BOHpOCLI BapI/IaHTOB
00pabOTKU Pe3yJIbTATOB 110 H3YYCHHOMY B
pazzene "MakcumalibHasi TOKOBasl 3alllUTa OT
MHoro¢asseix K3" marepunairy.
H3yuenue mamepuanos iumepamypHbix
UCHOYHUKOS:
[1], cp. 12-15, 18-20
[2], cTp. 63-66, cTp. 50-55, cTp. 73-77
[3], cp. 16-23
[6], cTp. 23-33
[9],P.4

ITapameTpsl
cpabaThIBaHUsI 1 CXEMBbI
TOKOBBIX 3aIIIUT CO
CTYIICHYATHIMHU
XapaKTepUCTHKAMHU
BEIJICPIKEK BPEMEHH

19

5.1

ITapameTpsbl
cpabaThIBaHUS M CXEMBI
TOKOBBIX 3aILUT CO
CTYNEHYaTbIMU
XapaKTepUCTHKaMHU
BBIJIEP)KEK BPEMEHH

19

Ioozomoeka domauinezo 3adanus: Jlomauitnee
3aJ]aHKe BBIJACTCS CTYACHTAM [0 U3yYCHHOMY B
paznene "llapameTpsl cpabaThIBAHUS U CXEMBI
TOKOBBIX 3aIIIAT CO CTYIIEHYATHIMU
XapaKTepUCTHKAMH BBIZICPKEK BpEMEHHU"
MaTepHualy B BUJC YIIPAKHEHUS U3 COOPHUKA.
3amaHue BHITOTHACTCS MHINBUAYAIBHO TIO
BapHaHTaM.

Ilodzomogxa pacuemno-zpaduueckozo
3a0anus: BBINIOIHEHUE COOTBETCTBYIOLIEH
9acTH pacueTHO-TpauIecKkoit paboTsI Mo
pasneny "IlapameTpbl cpabaThIBAaHUS ¥ CXEMBI
TOKOBBIX 3alIUT CO CTYNICHYATbIMHU
XapaKTepUCTHKAMHU BBIZICPKEK BpEMEHN".
3allaHI/Ie BBITNTOJIHACTCA MHANBUYAJIbHO 110
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BapUaHTaM.

Ilo0z0mogKa K meKyuiemy KOHmpoiio:
[ToBTOpEHNe MaTepuaa Mo paszaety
"[lapameTpsl cpabaThIBAaHUS H CXEMBI TOKOBBIX
3aIIUT CO CTYNEHYAThIMU XapaKTePUCTHKAMHU
BEIZIEP)KEK BpeMeHH"

I10020mo6Ka K npaKmu4eckum 3auAMuaM:
Wzyuenne matepuana mo pasgeny "[lapamerpst
cpabaThIBaHUS M CXEMbI TOKOBBIX 3aIUT CO
CTYNEHYaTHIMH XapaKTEPUCTHUKaMH BBIICPIKEK
BpeMeHH" MOAr0TOBKA K BBITIOJHEHUIO 3aJaHUi
Ha MPaKTUYCCKUX 3aHATUAX

Ilodzomoeka K nadbopamopnoit padome: Jlns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
3a71a4M BBITIOHEHHMS TaOOpaTopHOil paboThI, a
TaK kK€ NU3y4UTh BOIPOCHI BApHAHTOB
00paboTKH pe3yabTaTOB 10 U3YICHHOMY B
paszgene "IlapameTpsl cpabaTHIBAaHUS U CXEMBI
TOKOBBIX 3aII[UT CO CTYNCHYaTHIMU
XapaKTepUCTUKaMH BBIAEPKEK BpeMeHH"
Marepuay.

H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[1], ctp. 12-23
[2], cTp. 58-66, cTp. 70-73
[3], cTp. 24-32
[5], cp. 38-49
[6], cTp. 34-45
[9],P.5

6 ToxoBbIe 13
HaTpaBJICHHBIC 3aIUTHI
6.1 ToxoBrIe 13

HalpaBJICHHBIC 3aIIUThI

Iloozomoska domawnezo 3adanusn: Jlomamniaee
3a/laHue BBIJACTCS CTYACHTaM [0 U3YYEHHOMY B
paznene "TokoBble HallpaBJIeHHbIE 3AIIUTHI"
MaTrepuany B BHJIE YIIPaXKHEHUS U3 COOpHUKA.
3aaHre BHIMOTHIETCS HHAUBUAYATBHO IO
BapUaHTaM.

Iloozomoexa k mexyuwiemy KOHmpoaio:
IToBTOpenne maTepuana mo paszaeny "TokoBble
HampaBJIeHHBIE 3aIUTH"




I10020mogKa K npaKmuueckum 3auAmMuam:
W3yuenne maTepuaina no paszaeny "TokoBble
HarfpaBJIeHHbIE 3aIUTHl" TOJrOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTUIECKUX
3aHATHAX

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], cTp. 26-30
[2], cTp. 78-102

[4], cTp. 4-15
[5], ctp. 17-25
[9],P.6
7 3amura ot K3 Ha 14 Ioozomoeka domauinezo 3adanus: Jlomauitaee
3EMJII0 B CE€TH C 3a/laHue BBIJAETCS CTYACHTaM IO U3YYEHHOMY B
3a3eMJICHHOU pazzgene "3ammra ot K3 Ha 3eMiro B ceTH ¢
HEUTpasblO U OT 3a3€MJICHHOM HEUTPAJIBIO U OT 3aMbIKAHUI Ha
3aMbIKaHUH Ha 36MJTIO B 3eMJII0 B CETHU C U30JIMPOBAHHON HEUTpasbIO"
CEeTH C M30JIMPOBAHHON MaTepHay B BUJC YIIPAKHEHUS U3 COOpHUKA.
HEUTpabIo 3amaHue BHITOTHACTCS HHINBUAYAIBHO IO
7.1 3ammra ot K3 Ha 14 BAapUAHTAM.
3EMJTIO B CETH C Ilo0z0mo6Ka K npaKmuuecKum 3aHAmusIm:
3a3€MJICHHOM W3yuenne maTepuana 1o paszaeny "3ammra ot
HEUTpasIbio M OT K3 =a 3emutto B ceTH C 3a3eMJICHHOI HEHTpabio
3aMBIKaHUM Ha 3eMITIO B U OT 3aMBbIKaHUM Ha 3€MJTIO B CETH C
CETHU C U30JIMPOBAHHOMN M30JIMPOBAaHHON HEUTpabi0" MOATOTOBKA K
HEUTpabio BBITIOJTHEHUIO 3a/IaHUH HAa MPAKTUYECKUX
3aHATHUAX
Iloozomogka Kk meKyuiemy KOHMPOJi0:
[ToBTOpEeHne Marepuaa no pasaeny "3amura
ot K3 Ha 3eMJ1t0 B CETH C 3236 MJICHHOU
HEHTPaJIBIO ¥ OT 3aMBIKAaHUI Ha 3eMIIIO B CETH C
H30JIUPOBaHHOI HeUTpab0"”
H3yuenue mamepuanos 1umepamypHslx
UCMOYHUKOB:
[1], cTp. 31-33
[2], ctp. 66-70, cTp. 233-249
[3], cTp. 32-43
[9],P.7
8 ABTOMaTHYECKOE 4 Camocmoamenvnoe uzyuenue




MOBTOPHOE BKJIIOYEHHUE
Y aBTOMATHYECKHI
BBOJI pe3epBa

8.1

ABTOMAaTHYECKOE
MTOBTOPHOE BKIIFOUCHHE
M aBTOMAaTHYCCKHI
BBOJI pe3epBa

meopemuueckozo manepuana: N3ydenne
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny

" ABTOMaTH4YEeCKOE TIOBTOPHOE BKJIIOUCHHUE U
aBTOMAaTHYECKHIT BBOJ pe3epBa’
Ilooz0mogKa K meKyuiemy KOHmpoio:
IToBTOpEHNE MaTepuana Mo pasaety

" ABTOMaTH4YECKOE TIOBTOPHOE BKIIOYCHHE U
aBTOMAaTHYECKHIT BBOJ pe3epna’

H3yuenue mamepuanog 1umepamypHbix
UCHIOUHUKOB:

[1], cTp. 54-61
[9],P.8

JucraHuroHHast
3a1uTa

9.1

JucraHuroHHast
3aluTa

Ilo020mo6Ka K npaKmuuecKum 3aHAmMuiIm:
W3yueHnne marepuana no pasueny

" JlucTaHIIMOHHAS 3alIUTa" MOArOTOBKA K
BBITIOJTHEHUIO 3aJ]aHUI Ha IPAKTUUECKUX
3aHATHAX

Iloozomoska domauinezo 3adanus: Jlomamiaee
3aJaHHe BBIIACTCS CTYIACHTaM 0 U3yYCHHOMY B
pazzene "JlucTaHIIMOHHAS 3alUTa" MaTepuanty
B BUJIC yIIPaKHCHUS U3 cCOOpHUKA. 3aaHne
BBITIONTHSETCS] HHIUBUYyalIbHO 110 BapUaHTaM.
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEeHue MaTepuana no pasaeny

" JlucTaHIIMOHHAS 3amuTa"

H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:

[1], cTp. 4-33
[2], cTp. 119-123
[5], cTp. 5-16
[8], ctp. 231-240
[9],P.9

10

Juddepennnansubie
TOKOBBIC 3aLIHUTHI

14

10.1

Juddepennnansueie
TOKOBBIE 3aIUTHI

14

Ilod20mogKa K npaKmuyeckum 3aHAMUAM:
W3yuenne maTepuana 1o pasaeny
"MuddepernnanbHbIe TOKOBBIE 3aIIUTH"
MTOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MIPAKTUYECKHUX 3aHATUAX

Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
IToBTOpEeHne MaTepuaa 1no pasieny




"InddepeHnaibHble TOKOBBIE 3aIUTHI"
Hoozomoeka domauinezo 3adanus: Jlomaunitee
3aJlaHue BBIAAETCS CTYJICHTaM 110 U3y4eHHOMY B
paszene "InddepeHnumaabHbIe TOKOBEIE
3amuThl" MaTepualy B BUAE YIPaKHEHUS U3
cOopHUKa. 3aJlaHUE BHITIOTHSICTCS
WHIVBHUIYaJIbHO 110 BapUAHTaM.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 66-68, cTp. 87-88
[4], ctp. 16-25
[5], cTp. 26-37
[8], cTp. 207-231
[9], P.10

11

Peneitnas 3amura u
aBTOMaTHKa COOPHBIX
muH. Pe3epBupoBanne

111

Peneitnas 3amura n
aBTOMATHKa COOPHBIX
mmH. PesepBupoBanme

Ilo0zomogKa K neKyuiemy KOHmpoio:
[ToBTOpenue marepuana no pasaeny "PeneitHas
3amIuTa ¥ aBTOMaTHKa COOPHBIX IIIHH.
PesepBupoBanue"
CamocmosamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaerry
"PeneitHas 3amura U aBTOMaTHKa COOPHBIX
umH. PesepBupoBanue”
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[2], cTp. 193-210

[9], P.11

12

Peneiinag 3amura u
aBTOMAaTHKa
TpaHc(HopMaTOpPOB

11

121

Penelinas 3amura u
aBTOMAaTHKa
TpaHcdopmaTopoB

11

Ioozomoeka domauinezo 3adanus: Jlomauitiee
3aJJaHHe BBIIACTCS CTYICHTaM 0 U3yYCHHOMY B
paznene "PeneliHas 3a111Ta U aBTOMAaTHKA
TpaHchopMaTopoB" MaTepHay B BUIEC
yHpaXHEHUs U3 COOpHUKA. 3aaHue
BBITTOJTHACTCSI MHAUBUIYAIBHO ITO BAPHAHTAM.
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHue marepuaa no pasaeny "PeneitHast
3amuTa ¥ aBTOMaTHKa TpaHchopMaTopos”
Ilo020moeka K npAaKmMuYeCKUM 3GHAMUAM:
Wzyuenne maTepuana mo paszaeny "Peneiinas
3amuTa ¥ aBTOMaTHKa TpaHchopMaTopos"
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MOJITOTOBKA K BBIMOJIHCHUIO 3aJaHUI Ha
MPAKTUYCCKUX 3aHATUIX
CamocmoamensHoe usyuenue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry
"Perneiinas 3alnra 1 aBTOMaTHKA
TparchopmMaTopoB”
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:
[1], cTp. 66-68, cTp.87-88
[2], cTp. 175-188
[4], cTp. 26-32
[9], P.12-13

13

Peneiinas 3amura
CI/IHXpOHHI)IX
TeHEepaTOPOB

10

131

Peneiinas 3amura
CHHXPOHHBIX
TeHepaTopoB

10

Ioozomoeka domauinezo 3adanus: Jlomauitaee
3aJjaHKe BBIAETCS CTYAEHTaM 0 U3yYCHHOMY B
paszaene "PerneiiHas 3amuTa CHHXPOHHBIX
TeHepaTopoB" MaTepHaly B BHJIC YIIPAKHEHUS
n3 cOOpHUKaA. 3aaHNe BBIOIHACTCS
MHIVBHIYaJIbHO 110 BapUAHTaM.
Ilo0z0mogKa K meKyuiemy KOHmMpOJio:
[ToBTOpenue marepuaina no pasaeny "Peneitnas
3aIIUTa CHHXPOHHBIX T€HEPaTopoB"
110020mogKa K NpaKmuueckum 3auAMuaM:
Wzyuenne maTepuana no paszaeny "Peneiinas
3aIUTa CHHXPOHHBIX T€HEPaTOPOB" MOATOTOBKA
K BBITIOJIHEHHIO 33JJaHUH Ha MPAKTUIECKUX
3aHATHAX
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o paszieiny
"PeneiiHas 3a1ura CHHXpOHHBIX T€HEPaTOPOB"
H3yuenue mamepuanoe n1umepamypHoix
UCIOYHUKOG:

[1], cTp. 105-108,ctp. 116-118

[2], ctp. 189-193, cTp. 229-232

[4], cTp. 33-41
[9], P.14

14

Peneiinas 3amura
0JI0Ka TeHepaTop-

Iodzomoeka k mexyuiemy KOHmMpoao:
IToBTOpeHNe Matepuasa o pasaeny "Peneitnas
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3amuTa 6J10Ka reHepaTop-Tpanchpopmarop'

TpaHcdopmarop
14.1 Peneiinas 3ammura 5 2 - - - 3 - Camocmoamesibioe uzyuenue
O110Ka reHeparop- meopemuueckozo mamepuana: VI3yacuue
TpaHchopMaTop JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Penetinas 3amura 6J10Ka TeHEPATOP-
Tpancpopmarop"
H3yuenue mamepuanos 1umepamypHsx
UCHMOYHUKOB:
[1], ctp. 116-118, cTp. 105-108
[9], P.15
DKk3aMeH 36.0 - - - 25 - 335
Bcero 3a cemectp 180.0 28 12 28 25 76 335
Hroro 3a cemecTp 180.0 28 12 28 - - 25 109.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBuIyanbHbIe KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymmoBsie KOHCYIbTAMU TIO pa3ienaM
mucuuiuinHel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padota; TK — Texymmii kKoHTposb; [TA — npomexxyrounas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 kypc «Penetinas sauuma u agmomamu3ayus 31eKmpoIHepeemuieckux Cucmemy

1.1. BBenenue B kypc «PeneitHas 3a1nTa 1 aBTOMaTU3alMs 3JIEKTPOIHEPTETUYECKUX CUCTEM»

OcHoBHbIe TOHATHS U onpeaeneHus. OCHOBHBIE peKuMbI padoThl DDC. OCHOBHBIE YCTPOWCTBA
cucteMbl aBTomatudeckoro ympasieHus (CAY). Knaccudpukamus P3A. Haznauenue u GyHKIMH
peneiinoit 3amuTel. TpeboBanus K ycTpoiicTBam P3. OyHKIMOHATBHAS CXeMa PEICHHOM 3aIIUTHI.

2. Bexmopuuvie ouazpammol moxkoes u Hanpsscenuti npu K3 ¢ 9C

2.1. BexTopHble quarpammsbl TOKOB M HanpsbkeHuid npu K3 B 99C

OcHoBHBIE BUBI OBpexkaeHUN B DIC. BekTopHble AuarpaMmbl TOKOB M HampsibkeHud ipu K3
Ha JnuHUAX 3nekrponepenayn (JISII) B cetn ¢ riyxo3azemiieHHONW HeilTpanbio. Pacuer TokoB K3.
BekTopHble quarpaMMbl M COOTHOILIGHUS JIJIsl pacyeTa TOKOB OJTHO(A3HBIX 3aMbIKAaHUM Ha 3eMITI0 B
CeTH C W30JMPOBAHHOW HeHTpaipio. BekropHble auarpammbl M pacdyer TokoB npu K3 3a
TpaHchopMaTOPOM CO CXeMOM coeuHeHust 0OMOTOK A/Y-11.

3. Tokosbie 3aUUMblL OM_KOPOMKUX 3AMbIKAHULL

3.1. TokoBbI€ 3alIUTHI OT KOPOTKUX 3aMbIKaHHUI

OO6mme Bompockl. M3mepurensHble TpaHchopMmaropbl Toka. OrmpeneneHue W CTPYKTypa
TOKOBBIX 3amuT. M3MeputenbHble OpraHbl (TOKAa) W JIOTUYECKHE OPraHbl TOKOBBIX 3alIWT.
N300pakeHune 3J1EMEHTOB U YCTPONCTB PEJICHHOMN 3aIIHTHI.

4. Makcumanvhasa mokoeas 3awuma om mHo2odaznovix K3

4.1. MakcumarnpHasi TOKOBas 3aliuTa oT MHOrogasHeix K3

Haznauenne MT3. Bribop napamerpos cpabarsiBanust MT3. Ouenka yyBctBuTesnbHoctd MT3.
OcoOenHoctu BbinosHeHUs: MT3 ¢ 3aBUCHUMBIMU XapaKT€pUCTUKaMH BBIAEpKEK BpeMeHU. Cxembl
COEZIMHEHUs TpaHC(HOPMATOPOB TOKA U pesie TOKa MaKCUMaJIbHON TOKOBOH 3aIluThl. PasHeceHHbIe
cxembl MT3. MakcumanbHasi TOKOBast 3alllMTa C IIyCKOM I10 HaNps>KEHUIO.

5. llapamempeol cpa6amweamm U cxemvl moKoeslx 3auium Cco cmyneH4anivimu
Xapakmepucmuxkamu 6bl0€p9fC€K BpEMEHU

5.1. [TapameTpsl cpabaThIBaHMs U CXEMbI TOKOBBIX 3aIIUT CO CTYMEHYATHIMU
XapaKTEPUCTUKAMU BBIJIEPKEK BPEMEHHU

Breibop mapameTpoB cpabaThiBaHHMS U OIIEHKa TIepBOM CTymeHH. Bwibop mnapameTpoB
cpabaThIBaHMs M OIIEHKA BTOPOW CTYNEHU TOKOBOH 3amuThl. CXeMbl TPEXCTYIEHYATON TOKOBOM
3amuThl. O0IIast OIIEHKA TOKOBBIX 3alITHT.

6. Tokosvie HanpasIeHHbIE 3aAUUMDbL

6.1. ToxoBbic HAITPpaBJICHHBIC 3alIUThI

HpI/IHHI/IH )IeﬁCTBPISI TOKOBBIX HAITPABJICHHBIX 3allUT. MakcuMmanbHasE TOKOBast HaIlrpaBJICHHAA
3amuTa (HOCJ’IC,Z[HSISI CTyHCHL). TokoBas oTcedyka JIUHUH C ABYCTOPOHHUM ITUTAHUCM. 061_[[3.}1
OIICHKA TOKOBBIX HAITPAaBJICHHBIX 3aIlIHT.

7. 3awuma om K3 na 3emito 6 cemu ¢ 3a3eMaAeHHOU HeUmpanibio U Om 3AMbIKAHUL HA 3eMJII0 6
cemu ¢ U30JUPOBAHHOU HEUmpaibio
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7.1. 3amuTa ot K3 Ha 3eMIII0 B CE€TH C 3a3€MJICHHON HEUTPANbIO U OT 3aMbIKAaHUH Ha 3€MJIIO B
CETU C U30JIMPOBAHHON HEUTPAJIbIO

TokoBast 3ammra HyineBol mnocnenoBarenbHoctd (T3HII) or K3 Ha 3emuto B cetu ¢
3a3eMJICHHOM HEUTpasblo. 3aluTa OT 3aMbIKaHUW Ha 3€MJII0 B CETU C U30JIMPOBAHHON HEUTPAJIBIO.

8. Asmomamuueckoe noeniopHoe 8Kjliro4erue u ABMOMAMUYECKULL 8600 pesepea

8.1. ABToMaTnyeckoe MOBTOPHOE BKJIIOYEHHE U aBTOMATUYECKUI BBOJI pe3epBa
ABTOoMaruueckoe moBTopHoe BkItoueHue (AIIB). ABromaTmyeckoe BKIIIOUEHHE PE3ECPBHOTO
ucrounnka nutanus (ABP).

9. Hucmanyuounas 3auuma

9.1. JIucTaHioHHas 3alIuTa

[lpunuun geiictBus auctanimoHHou 3amutbl. Cxema BritoueHus HWOC. Crpykrypa
TPEXCTYNEeHYaTON AMCTAHIIMOHHON 3aluUThl. BpiOop mapameTpoB cpabaThiBaHUs. XapaKTEPUCTUKH
cpabarbiBanust MOC. OO0mias orieHKa JUCTAHIIMOHHBIX 3aIIIHUT.

10. ﬂud)d)epeﬂuuaﬂbele nmoKoebvle 3auiuniovl

10.1. InddepennnanbHpie TOKOBBIC 3AIIUTHI

Ob6mas XapaKTEePUCTUKA muddepeHIaTbHBIX TOKOBBIX 3aILHUT. [IpononbHas
muddepeHnmanbHas TokoBas 3ammrta. JuddepenumansHo-dazHas TokoBas 3ammra ¢ BY
OsokupoBKoW. HampaBiaeHHass 3ammTa ¢ BBICOKOYACTOTHOM  OnokupoBkoil. Ilomepeunas
g depeHranbHas TOKOBask HallpaBlIeHHAs 3alIUTa NapayIeIbHBIX JIMHHAMN.

11. Penetinas 3awiuma u asmomamuxka C60prlx WUH. P€36D6MD0661H1/{€

11.1. Peneiinas 3amuTa 1 aBToMaTHKa COOpHBIX IMH. Pe3epBupoBaHue

Buner moBpexaeHuit u tpeboBaHus k 3ammre. JuddepeHuunanbHas TOKOBas 3allUTa IIHH.
Henonnas nuddepennunanbuas TokoBas 3ammuTa muH. Jlorudeckas 3ammurta muH. ATIB mmH. Bus
pe3epBUpoBaHus. Y CTPOIMCTBO pe3epBUPOBaHUS OTKa3a BbIkItouaTens (YPOB).

12. Penelnas 3auuma u agmomamuxa mpanchopmamopos

12.1. Peneiinas 3amura 1 aBTOMaTHKa TpaHc(hopMaTopoB

[ToBpexaeHust 1 HEHOPMaJIbHBIE PEKUMBI paboThl TpaHchopmaTropoB. TpeboBaHuUs K peneitHON
3anure TpanchopmaropoB. JuddepennmansHas 3amuTa TpancopmaTtopa. [IpuMeps! BeIOTHEHNS
nuddepeHaibHON TOKOBOM 3aluThl TpaHchopMaropoB. ['a3oBas 3ammra TpaHchopmaropa.
JIByxcTyneHn4arass TOKOBas 3alMTa TpaHC(HOpMATOpOB HEOOJBIIOW MOIIHOCTH. 3aIlUTHI
Tpanc@opmaTopoB  OT BHemHUX Mexaydasueix K3, 3ammra TpancpopmatopoB U
aBrorpanchopmatopoB ot K3 wHa 3emmo (T3HII). 3amwmra TtpanchopmaTopoB U
aBTOTpaHC(HOPMATOPOB OT TMEPErpy3kKd pabouuM TOKOM. ABTOMAaTHYECKOE pETyJIUpOBaHUE
ko Punnenta tpancpopmanuu (APKT).

13. Penevnas auuma CUHXDOHHbBIX 2eHEPAMOPOE

13.1. Peneiinas 3amuTa CHHXpOHHBIX T€HEPATOPOB
[ToBpexzaeHuss W  HEHOPMaJIbHbIE  pEXHUMbl  paboThl  reHepatopoB.  [IpononbHas
muddepeHManbHas 3ammra reHepatopa or Mexaydasueix K3. 3ammurta ot BHTKOBBIX K3 B
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00MOTKax craTropa. 3alluThl OT MOBPEKICHHIA B LIETIAX BO30YKICHHUs. 3alUTa TeHEpaTopa OT TOKOB
BHemHUX K3 u neperpy3ku pabounm TokoM. TokoBas 3anura oOpaTHOM MOCIEA0BATEIbHOCTH.

14. Penetinas sawiuma on0Ka 2eHepam0p-mpchd)opMamop

14.1. Peneiinas 3amnuTa 6710Ka reHepaTop-TpanchopmaTop

OcobeHHocTH peneiHoi 3amuThl Onoka. [luddepeHnranbHbple TOKOBBIE 3aIIUTHI  OJIOKA.
3amuTa TreHepaTOpoB OT 3aMbIKaHUS OOMOTKM CTaTopa Ha 3€MIII0. 3alluTa OT IOBBIIICHUS
HanpsokeHus. PesepBHble 3ammuThl Onoka or BHemHMX K3 u meperpy3ok. 3amura poTropa OT
neperpy3Kku. 3anuTa oT MoTepu Bo30yxaeHus1. KoMIieke peieiftHON 3auThl 0JI0Ka.

3.3. TeMbl NPaAKTHYECKUX 3aHATHH

1. Pacuer TpexcTyneH4YaTOM MMCTAHIIMOHHOM 3alUThI TUHUN 0T MHOTO(a3HbIX K3 B ceTH ¢
OJIHOCTOPOHHUM ITUTaHUEM;

2. ITucbMeHHBbIN OmpoC;

3. Peneiinas 3amura renepatopoB. PacueT nponoiapHO# nuddepeHnanbsHOH TOKOBOH
3alUThl TypOOreHepaTopa;

4. Pacuet muddepennmanbao-daznoit 3ammthl (AD3) muauum 110 kB;

5. Pacyer 3amuThl napapieabHbIX JIMHUN HanpsokeHueM 35 kB;

6. Pacuer TOKOBBIX OTCEYEK Ha JIMHMSIX C OJJHOCTOPOHHUM ITUTAHUEM;

7. Pacdet TOKOBOM 3alTUTHI HYJIEBOM MOCIIEOBATEILHOCTH B CETH C TIIyX03a3eMJICHHOM
HEUTPAJIbIO;

8. PacueT TOKOBBIX HaIlpaBJICHHBIX 3alUT OT MHOro(da3Hbix K3 B paanansHOii ceTH ¢
JBYCTOPOHHUM IIUTAHUEM U B KOJIbLIEBOM CETHU C OJJHUM UCTOYHUKOM IUTAHUS;

9. Pacuer TpexcTyneH4aToi TOKOBOH 3amMThl OT MHOTO(a3Hbix K3 B ceTu ¢ 0AHOCTOPOHHUM
nuTaHueM. Pa3paboTka pa3HECEHHBIX CXEM 3allUThI;

10. Pacuet ycTaBoK U poBepka 4yBCTBUTENBHOCTH MT3 B ceTu ¢ 0JHOCTOPOHHUM
nutanueM. Boioop cxem 3amurt. KontponbHas padota Nel;

11. Pacuer 3amuT TpanchopmaTopa;

12. CooTHOIIEHUS TOKOB U HANPS>)KEHUH 1 BEKTOPHBIE AUArPAMMBI IIPU KOPOTKHUX
3aMbIKaHUSX B JIMHUM U 3a TpaHc(hopMaTopaMu co cxemamu coequHeHuid Y/A-11 u A/Y-11.

3.4. TeMbl 1a00paTOPHBIX padoT

1. MakcuManbHasi TOKOBas 3alMTa ¢ HE3aBUCUMOM XapaKTEpUCTUKOMN BBIEPKKH BPEMEHH;
2. OnpeneneHne TOKOPACIpeIeIeHNs B CXeMaX TOKOBBIX 3aIIUT U OLEHKA UX
YYBCTBUTEIBHOCTH;

3. TokoBast 3a11Ta CO CTYHNEHYATON XapaKTePUCTUKOM BBIIEPKKU BPEMEHU OT MHOTO(a3HbIX
K3.

3.5 KoncyabTanum

»w

I pynnosvie Koucyrbmayuu no Da3()€]laﬂ/l Oucuunﬂquz (FK)

OO6cyxnenne wmartepuanoB pasnena "Beegenume B kypc «PeneiiHas 3ammra U
aBTOMATH3ALMS DJIEKTPOIHEPIETUUECKUX CUCTEM»"

O6cyxnenne maTepuaioB pasjena "BekTopHble 1uarpaMMbl TOKOB U HanpsbkeHuit mpu K3
B OOC"

OO6cyxnenre MaTepuanoB pasnaesna "ToKOBBIE 3alUTH OT KOPOTKUX 3aMbIKaHH"
OO6cyxaeHne MaTepuasioB paszjena "MakcumaibHas TOKOBas 3alUTa OT MHOTro(as3HbIX
K3"
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9.

10.
11.

12.
13.
14.

Ob6cyxnenue marepuanoB pasaena "[lapameTpsl cpabaTbiBaHUS U CXEMbI TOKOBBIX 3aIUT
CO CTYTEHYAThIMU XapaKTEPUCTUKAMHU BbIIEPKEK BpeMeHU"

OO6cyxnenue maTepuanoB pazzena "ToKOBbIe HAITPABICHHBIC 3AMUTHI"

O6cyxnenue marepuanoB pasnena "3ammra or K3 Ha 3emMil0 B CETH C 3a3eMIICHHOM
HEUTPaAIbIO U OT 3aMBbIKAHUN HA 3eMIIIO B CETH C U30JIMPOBAHHON HEUTpaJbI0"
OOcyxneHue MaTepHalioB paszzeina "ABTOMATHYECKOE IMOBTOPHOE BKIIOYCHHE U
aBTOMAaTUYECKU BBOJI pe3epna’

OO6cyxnenre MaTepuanoB pasaena "J{ucrannnonHas 3ammra"

Ob6cyxaenue marepuaios paznena "/luddepeHnuanbHple TOKOBBIE 3aIIUTH"

OO6cyxnenue maTepualioB paszzena "PeneiiHas 3amuTa ¥ aBTOMaTHKa COOPHBIX IIHH.
PesepBupoBanue”

OO6cyxaenre MaTepualoB paszena "PeneiiHas 3anuTa 1 aBToMaTHKa TpaHchopMaTopoB"
Ob6cyxaenue mMarepuaioB pasnena "Peneifnas 3ammra CHHXpPOHHBIX T€éHEpaTOpOB"
OO6cyxnenne MaTepuaioB pasnena "PeneitHas 3amura 6J10ka reHepatop-Tpanchopmarop”

3.6 TemaTuka KypcoBBIX NPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE pa3ae/ioB JUCHUILJIMHBI U (1)0 MUPYEMBIX B HUX KOMIIeTeHI Uil

3arTaHupPOBaHHbBIE PE3YIbTATHI
00y4YeHUs IO TUCITUTLINHE
(B COOTBETCTBHH C pazzesiom 1)

Koarwl
WHJIUKAaTOPOB

Howmep pasznena auciuiuinHbl (B COOTBETCTBUU C 11.3. 1

1

2

3

4

5

6

7

8

9

10

11

12

13

14

O1neHo4HOE CPEICTBO
(TN ¥ HAUMEHOBAHUE)

3HATh:

TEXHUYECKUE CPECTBA
peanuzauuu yctponcts P3A
ANEKTPOIHEPIETUYECKUX CUCTEM

N-1nk-1

JlaGopaTopHas pabora/3amnura
naboparopHoit paboTer Nel

JlomarHee
3aganne/KonTponsHas pabora
Ne2 «TokoBble cTynieHUaThIE
3alUThD»

JlomarHee
3aganne/KontponpHas pabora
Ne3 «ToxoBble HaNpaBICHHBIE U
JTUCTAHIIMOHHBIC 3aITUTHI JIMHUAW)

JlomarHee
3ajanne/KontponpHas pabora
Ned «3amuTel ¢ aOCOTIOTHON
CEJIEKTHBHOCTBLIO»

KoHnTponbHas
pabota/[TuceMeHHBIN onpoc
«Penetinas 3amura u
aBTOMAaTH3AIIMS JIEMEHTOB
YHEPrOCUCTEM»

TIPUHITUTIBI BBITIOTHEHUS
koMIIekcoB P3A 0CHOBHBIX
00BEKTOB
AIEKTPOIHEPTETUUECKUX CUCTEM

W/1-2nk1

JlaGopaTopHas pabota/3amnura
nabopatopHoii paboTbr Nel

Pacuerno-rpaduueckas
pabota/3ammTa THIIOBOTO
pacuera

KoHTponbHas
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pabora/KonTtpoarsHas padora Nel
«BekTopHbIe TUarpamMmsl U
MaKCHUMasbHasi TOKOBas 3alIUTa

Jomarinee
3agpanne/KonTponbsHas pabora
Ne2 «TokoBble cTynieHUaThIe
3aIUThD»

Homarinee
3ajanne/KonTpospHas pabora
Ne4 «3ammTsl ¢ abCOTOTHON
CEIIEKTUBHOCTBIO

Kontponbnas
pabora/lIuchMeHHBIH onpoc
«Penelinas 3amura u
aBTOMATHU3AIIHS SJIEMEHTOB
JSHEPTrOCHCTEM)

YmMmeTh:

paboTarth ¢ yCTpoHCTBaMHU
pENENHON 3aIUThI

JlabopaTopHas paborta/3amnura
naboparopHoit paboTer Nel

ANEKTPOIHEPTETUYECKUX CUCTEM W/T-1nk JaGopaTopuas paGota/3amuTa
nabopaTtopHoil paboThl Ne3
OLIEHHUBATh YyBCTBUTEIHHOCTh JlaboparopHas pabota/3amura
pacCcYMTaHHBIX YCTPOUCTB nabopatopHoif paboTsr Ne3
PEJICHHOM 3alIHTLI Pacuetno-rpadpuueckas
pabota/3ammTa THIIOBOTO
NJ1-2nk-1 pacueTa

JomarHee
3ampanne/KonTponbsHas pabora
Ne2 «TokoBble cTyneHUaThIe
3aIUThD»
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Jomarmiaee
3aganune/KontponpHas pabora
No3 «TokoBbIe HallpaBJICHHBIE U
JTUCTAHIIMOHHBIC 3aITUTHI JIMHUW)

Jomarmaee
3aganune/KontponpHas pabora
Ne4 «3ammTel ¢ a0COIFOTHOMI
CEJICKTUBHOCTBIOY

KonTponbHas
pabota/[luceMeHHsIi onpoc
«Perneiinas 3ammra u
aBTOMATHU3AIUs HIIEMEHTOB
SHEPTrOCUCTEM)

paccuuThIBaTh MapameTpsl
ycrpoiicts P3A
ANIEKTPOIHEPTETUYECKUX CUCTEM

N-2nx-1

JlaboparopHas pabora/3ammra
naboparopHoii paboTel Ne3

Pacuerno-rpaduueckas
paboTa/3anmra THIIOBOTO
pacuera

KoHnTponbHas
pabora/KonTtponrsHas padbora Nel
«BexTopHbIe AuarpaMmsl U
MaKCHMaJIbHast TOKOBAs 3aIIATa)

JomarHee
3ajanne/KontponpHas pabora
Ne2 «TokoBble cTyneHUaThIE
3aIUThD»

JomarHee
3ampanne/KonTponpHas pabora
Ne3 «TokoBble HallpaBIEHHBIE U
JMCTAHIIMOHHBIE 3aLUTHI JUHUN»
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Jomarmiaee
3aganune/KontponpHas pabora
Ne4 «3ammTel ¢ aOCOIFOTHOMI
CEJICKTUBHOCTBIOY

KonTtponbHas
pabota/lluceMeHHsbIi onpoc
«Peneiinas 3ammra u
aBTOMATHU3AaIlUs HIIEMEHTOB
SHEPTrOCUCTEM»
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIHMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa naboparopuoit padotel Nel (Jlaboparopuas pabota)
2. 3amuTa 1aboparopHoii padotsl Ne3 (JlabopartopHas padbora)
3. 3amura TunoBoro pacuera (PacuetHo-rpaduueckas padbora)

Dopma peanuzauuu: ITucbmMenHas padbora
1. Kontponbnas padora Nel «BekTopHble JruarpaMMbl 1 MAKCUMaJIbHAsl TOKOBAS 3aIlUTa
(KonTpoawpHas pabora)
2. [luceMenHbIi onpoc «PeneiiHas 3amuTa 1 aBTOMaTU3aLUs 2JIEMEHTOB SHEPIOCUCTEM»
(KonTpoawsHas pabora)

®Popma peanmsanuu: [IpoBepka 3ananus
1. Kontponbnas padota No2 «TokoBble cTyneH4aThle 3amuThl» (JJomaiinee 3aganue)
2. KonTponbHas padota Ne3 «TokoBble HapaBICHHBIC U JTUCTAHIIMOHHBIC 3AIIUTHI TUHUI
(lomanHee 3amanue)
3. KonTposnbnas padota Ned «3anmuThsl ¢ aOCOIIOTHON CEIEKTUBHOCTRION (JloMarTHee 3a1aHue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Orzamen (Cemecmp Ne6)
Ouenka ompenensieTcsi B COOTBETCTBUU ¢ [lomoxkeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha 0oCHOBaHMU CEMECTPOBOM M ATTECTALIMOHHON COCTABIISIOIINX.

B numiom BeICTaBIsIeTCS OIICHKA 32 6 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MAaTEPUAIIbI 110 TUCIUITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Kpusenkos, B. B. Penelinas 3amuTa u aBToMaTHKa SHEProCUCTEM : yueOHOe TocoOue 1o
HampasieHuto 140400 "DaexkTpodHepreTHKa U ANMEKTPOTEXHUKA", MOIyIb "DieKTposHepreTuka' /
B. B. Kpusenkos ; pea. A. ®@. [Ipskos ; Ham. uccnen. yu-tr "MOUN" . — M. : U3n-8o MOU, 2012 . —
164 c. - ISBN 978-5-7046-1377-0 .

http://elib.mpei.ru/elib/view.php?id=5007;

2. bacc, O. U. Peneiinas 3ammra 3J1€eKTPOIHEPTETUYECKUX CUCTEM : yueOHOE ITOCOOue /IJIsl BY30B 10
HaIpaBJIEHUIO "DJIEKTpO3HEpreTuka" no qucuumiinHe "Peseiinas 3amura 3JeKTPOIHEPreTHIECKUX
cuctem"" / D. U. bacc, B. I'. Jloporysxriies ; Pen. A. ®@. JIpsikoB . — 2-¢ u3., crep . — M. :

Uz narensckuii nom MOU, 2006 . — 296 c. - ISBN 5-903072-44-5 .;

3. Anekcees, O. I1. CoopHUK ynmpakHeHH 0 Kypcy "Peneiinas 3amura 1 aBTOMaTH3aIus
NIEKTpO3Heprernyeckux cucrem". Yacte 1 : 4y ctyneHToB no HanpasiaeHuto 13.03.02
"OnexkTposnepreruka u snekrporexauka’ / O. I1. Anekcees, P. B. Temkuna, b. A. CadpoHos ; pen.
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P. B. Temkuna ; Hau. uccnen. yn-t "MOHN" . — M. : U3n-80 MOU, 2016 . — 44 c.
http://elib.mpei.ru/elib/view.php?id=8646;

4. Anekcees, O. I1. Coopuuk ynpaxHeHui o kypey "Perneiinas 3ammra 1 aBToMaTu3anus
3JIEKTPOIHEpreTudeckux cucrem". YacTp 2 : AJisi CTyICHTOB 10 HAIIPABIICHUIO "DIIEKTPOIHEPTETUKA
u anektporexHuka" / O. I1. Anekcees, P. B. Temkuna, b. A. Cadponos ; pea. P. B. Temxuna ; Har.
uccuen. yu-t "MOUN" . — M. : U3a-Bo MOMU, 2017 . — 68 c.
http://elib.mpei.ru/elib/view.php?id=9303;

5. TemkuHa, P. B. Peneiinas 3amura 1 aBToMaTU3alus 3JIEKTPOIHEPTETUYECKUX CUCTEM : COOPHUK
3a/1a4 ¥ ynpaXxHEeHUM 1o Kypey "PeneitHas 3ammra u aBTOMaTU3ALMS AJIEKTPOIHEPTETUUECKUX
cucreM" o HanpasiieHuto 13.03.02 "OnexTposnepreTrka u anekrporexuuka" / P. B. Temkuna, O.
O. Huxonaesa, b. A. Cadponos ; pexa. P. B. Temkuna ; Ham. uccnen. ya-tr "MOHU" (HUY"MDH") .
— Mocksa : U3a-80 MDMU, 2019 . — 56 c. - ISBN 978-5-7046-2217-8 .
http://elib.mpei.ru/elib/view.php?id=11051;

6. Peneiinas 3amyra 1 aBTOMaTU3aIMs SJIEKTPOIHEPreTUUecKux cuctem: [B 2 4u.]. YU.1 : mpakTukym
no HarnpasyieHuto 13.03.02 "Dnekrposnepreruka u anekrporexuuka” / B. B. byakun, P. B.
Temkuna, b. A. Cadponos, [u np.], Hau. uccnen. yu-t "MON" (HUY"MBHN") . — Mocksa : U3a-Bo
MD3U, 2019 . — 48 c. - ISBN 978-5-7046-2219-2 .

http://elib.mpei.ru/elib/view.php?id=11100;

7. Peneiinas 3amuTa 1 aBTOMaTH3aLUs 3JIEKTPOIHEPreTHIECKUX cUCTeM: [B 2 4.]. Y. 2 : mpakTUKyM
no Harpasienuto 13.03.02 "Dnekrposnepreruka u snekrporexuuka” / B. B. byakun, P. B.
Temkuna, b. A. Cadponos, [u np.], Ham. uccnen. ya-t "MON" (HUY"MBHN") . — Mocksa : 31-Bo
MD3U, 2019 . —40 c. - ISBN 978-5-7046-2220-8 .

http://elib.mpei.ru/elib/view.php?id=11101;

8. psxoB A. ®@., OBuapenko H. U.- "MukpomnpoliieccopHas aBTOMaTHKa U peieiHas 3aluTa
AJIEKTpOIHEepreTruueckux cucrem", (2-e), M3narennsctBo: "Usnarensckuit njom MOU", Mocksa, 2010
-(336¢c.)

http://e.lanbook.com/books/element.php?pll_id=72351;

9. TemkuHa, P. B. Peneitnas 3amura u aBTOMaTU3aIMs YJIEKTPOIHEPTETUYECKUX CUCTEM : yueOHOe
noco6ue no HanpasiaeHuto 13.03.02 "OnexTposHepreTuka u anextTporexuuka' / P. B. Temkuna, O.
O. Hukomnaesa, Hai. uccnen. yu-t "MOU" (HUY"MBOUN") . — Mocksa : M3a-80o MOU, 2021 . — 248
c. - ISBN 978-5-7046-2505-6 .

http://elib.mpei.ru/elib/view.php?id=11889.

5.2 JIuueH3noHHOE U CBOOOIHO PAacPOCTPaHseMoe MPOrpaMMHOe odecreyeHme:
1. Windows / OnieparnrionHasi cuctema cemeicta Linux.

5.3 UaTepHeT-pecypcesl, BKJIIOYas NPogecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

. 9BC Jlaus - https://e.lanbook.com/

. Hayunasi 3yiekTponHasi 6ubauoreka - https://elibrary.ru/

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

. ba3za mannbix Scopus - http://www.scopus.com

. HannoHanbHasi 3JIeKTpoHHAas oudmoreka - https://rusneb.ru/

. DaexkTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

. ITopTan oTkpeITHIX TaHHBIX Poccuiickoii @enepanuu - https://data.gov.ru

. ba3a oTKpBITBHIX JaHHBIX PO ecCHOHAIBHBIX CTAHAAPTOB MUHHUCTEPCTBA TPYAa H
connagbHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

9. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA IKOHOMUYECKOro pa3putus Pd -
http://www.economy.gov.ru

10. Ba3a oTKpbITHIX 1aHHBIX PocuamonuTopunra - http://www.fedsfm.ru/opendata

CONO OIS~ WN B
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6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUIIJIMHBI

Tun nomenieHust Homep aynuropum, OcHamenue
HAaUMECHOBAaHUEC
VYyeOHbIC ayAUTOPUU IJIS I-200, YueOnas rapTa co CKaMbeid, CTOJI IIPEenoaBaTelis,
MPOBEACHUS JICKIIMOHHBIX ayIUTOpUs CTyJ1, TpuOyHa, MyJIbTUMETUUHBIN
3aHATUHN U TEKYILETO IPOEKTOp, IKpaH
KOHTPOJIS
VYyeOHbIC ayIUTOPUU IJIS I'-1018-1, cTyJI, mKad 11 JTOKYMEHTOB,
MIPOBE/ICHUS Jlaboparopus KOMITbIOTEPHAs CETh C BBIXOJOM B
MPaKTUYECKHUX 3aHATHH, | ABTOMATHKH KadeIpsl HNuTepHeT, MyJIbTUMEIUUHBIN TPOEKTOD,
KP u KII P3uAD 000py/I0oBaHUE CIICIHATU3UPOBAHHOE,

KOMIIBIOTCP HCpCOH&J’IBHHfI, KOHIWIHWOHED

J-107, Aynutopus
kadeaps P3uAD

CTOJ, CTYI, IWKad, MyIbTUMEANHHBINA
IIPOEKTOP, DKpaH, JOCKa MapKepHasl,
KYpHaJIbl, KHUTH, YIeOHUKH, TOCOOUS

1-205, YuebHas

mapTa Cco CKaMbeﬁ, CTOJI IIperioaaBaTeiid,

aAyIUTOPUS CTYJI, JOCKa MEJIOBast

J-207, YueOnas rapTa co CKaMbeid, CTOJI IIpernoaBaTelis,
aAyIUTOPUS CTYJI, JOCKAa MEJIOBast

J1-209, Yuebnas rapTa co CKaMbeid, CTOJI IIpernoaBaTelis,
aAyIUTOPUS CTYJI, JOCKa MEJIOBast

J-213, YuebOnas rapTa co CKaMbeid, CTOJI IIpernoaBaTelis,
aAyIUTOPUS CTYJI, JOCKA MEJIOBast

VY4eOHble ayAUTOpUHU IS
IPOBEJCHUS
ab0PaTOPHBIX 3aHITHIA

J-116, Yuebnas
naboparopust Kadeaps
P3uAD

CTOJI, CTYJI, KA, CTeH ] y4eOHBIH

J-114, KomnproTepHbIi
kyacc kapeapsl P3uAD

CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJOM
B IHTEpHET, KOMIIBIOTED NEPCOHAIBHBIN

J1-105, KomnbroTepHbIit
kJjacc kapeapsl P3uAD

CTOJI, CTYJI, KOMIIBIOTEPHAS CETh C BBIXOJAOM
B MIHTEpHET, JOCKa MapKepHasi, KOMIIBIOTED
MIEPCOHAJIbHBIN

VY4eOHble ayAUTOpUU IS
IPOBE/ICHUS
IIPOMEKYTOUHON
aTTecTalluu

I'-200, YueOnas
ayIuTOpus

rapTa co CKaMbeH, CTOJI IPENOAaBaTes,
CTYyJ, TpUOYHa, MyJIbTUMEIUHHBIN
IIPOEKTOP, IKpaH

ITomemenus s
CaMOCTOSITENIbHON paOOTHI

HTB-302, UuranbHbIi
3a1 oTaena
o0CITyKUBaHU
y4eOHOI uTeparypoi

CTYyJI, CTOJ HHCBMGHHBIfl, KOMITIBIOTCPHAA
CETh C BBIXOJOM B MIHTEpHET, KOMIIBIOTED
MEePCOHAIBbHBIN

ITomemenus s
KOHCYJIbTUPOBAHUS

I'-200, YueOnas
ayIuTOpus

apTa co CKaMbeH, CTOJI IPENOAaBaTes,
CTYyJ, TpUOYHa, MYJIbTUMEIUHHBIN
IIPOEKTOP, IKPaH

N1-110, Kabunet
COTPYJIHUKOB Kaderpbl
P3uAD

Kpecio pabouee, CTOJ, CTYJI, Kad 1is
JOKYMEHTOB, KOMIIBIOTEPHAs CETh C
BBIXOJIOM B MIHTEpHET, KOMIIBLIOTED

MIEPCOHAJIBHBIN, IPUHTEP

J1-108, Kabuner
COTPY/AHUKOB Kag.
"P3uAD"

Kpeciio pabouee, CTOI, CTyJI, KOMIIbIOTEPHAs
CETh C BBIXOJIOM B MIHTEpHET, 10CKa
MapKepHasi, KOMIbIOTEP MEPCOHATbHBIN,
IIPUHTEP

J-103/1, [Tomemenne

Kpecyo pabouee, CTOJ, CTYJ, mKad st
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kag. "P3uAD"

JOKYMEHTOB, KOMITbIOTEpHAsI CETh C
BbIX0ZI0M B IHTEpHET, 10CKa MapKepHas,
KOMIIBIOTEP MEePCOHATIBLHBIN, IPUHTED

J-210, [Tomemienue
COTPYJIHUKOB Kaderpbl
P3uAD

Kpecio pabouee, cToJ, Kad AJis
JIOKYMEHTOB, KOMITBIOTEPHASI CETh C
BBIXOJ0M B I/IHTepHeT, KOMIIBIOTCP

TIePCOHAJIbHBIM, IPHUHTEP

J-211, [Tomemienue
kadeaps P3uAD

Kpeciio pabouee, CTOI, CTYI, mKad 1is
JIOKYMEHTOB, KOMITBIOTEP TTEPCOHATBHBIH,
IIPUHTED

TTomerenust misa
XpaHeHHus 000pyO0BaHUS
U y4eOHOr0 MHBEHTapsI

J1-103/2, Cxnan
kadenper P3nAD

KOMITBIOTEPHAS CETh C BBIXOJIOM B
WNurepuer, o0opyaoBanue
CHEIHATH3UPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Peneiinas 3alllUTa SJICKTPOSHCPICTUHICCKUX CUCTCM

(Ha3BaHME AUCIMILIMHBI)
6 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONIPUSITHI TEKYIIIET0 KOHTPOJISI YCIE€BAEMOCTH MO THCIUILTHHE:

KM-1 Kontponbhas pabota Nel «BekTtopHble 1uarpaMMbl 1 MaKCUMaJibHasi TOKOBAs 3all[UTa
(KontpomnwsHas pabota)

KM-2 KontpoasHas padora Ne2 «TokoBsie cTyneH4aTsie 3amuTh» ([lomaniaee 3aganue)

KM-3 3ammura naboparoproit pabotsl Nel (JlaboparopHas paboTa)

KM-4 KontpoasHas padota Ne3 «TokoBbie HalpaBieHHbIE M TUCTAHIIMOHHBIE 3aITUThI IUHU)
(domamnee 3amanue)

KM-5 3ammura tunoBoro pacuera (PacuetHo-rpaduueckas padota)

KM-6 KonrponbHas pabora Ne4 «3ammtel ¢ aOCOTIOTHON CETEeKTHBHOCTHION ([loMariHee 3a1anue)

KM-7 Tlucemennslii onpoc «Penelinas 3ammTa 1 aBTOMaTH3aIHs JIEMEHTOB YHEPTOCUCTEM
(KontponpHas pabota)

KM-8 3amura naboparoproit padotsl Ne3 (JlabopaTopHas pabora)

Bujx npome:xyTo4HOI aTTecTanmu — JK3aMeH.

Nunexc KM- | KM- | KM- | KM- | KM- | KM- | KM- | KM-
Howmep T — KM: 1 2 3 4 5 6 7 8
paznena Henens 4 7 8 10 11 12 13 14
KM:
Bsenenue B kypc «Penelinas
1 3aIlUTa U aBTOMAaTH3aIN

SJICKTPOIHCPICTUICCKUX CUCTCM>»

Brenenue B kypc «Peneiinas
1.1 3alIiTa U aBTOMAaTHU3aIUsg + + + + + +
DJIEKTPOIHEPTCTUICCKUX CUCTEM)

BekTopHble 1uarpaMMbl TOKOB U
HanpsbkeHui npu K3 8 90C

BCKTOpHLIe AuarpaMmbl TOKOB U

2.1 HanpspbkeHud npu K3 8 90C

ToKOBBIE 3aLIUTHI OT KOPOTKUX
3aMBIKaHUIN

ToxoBsIe 3aI0UTHI OT KOPOTKUX

3.1 .
3aMBbIKAaHUH

MaxkcuMalsHas TOKOBag 3alluTa
oT MHorogasubix K3

MaxkcuMalsHas TOKOBag 3alluTa

4.1 oT MHoro¢asubix K3

[TapameTpsl cpabaTpiBaHus U
CXEMBI TOKOBBIX 3aIIUT CO

5 CTYIEHYaTbIMU
XapaKTEepUCTUKAMU BBIIEPIKEK
BpPEMEHHU
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[TapameTpsl cpabaTbiBaHus U
CXEMBbI TOKOBBIX 3alIIUT CO

5.1 CTYNEHYATHIMU + + + + +
XapaKTEPUCTUKAMHU BBIJIEPIKEK
BpEMEHU
6 ToxoBbIC HAMPABJICHHBIC 3AIUTHI
6.1 ToxoBbIC HaMPABJICHHBIC 3AIIUTHI + + + + +
3amuTa ot K3 Ha 3eMitIo B ceTH ¢
7 3a3€MJICHHON HEUTPaJIbIO U OT
3aMBIKAHUM Ha 3€MIIIO B CETHU C
M30JIMPOBAHHON HEHUTPAJIBIO
3amuTa ot K3 Ha 3eMitIo B ceTH ¢
3a3eMJICHHON HEUTPAIbIO U OT
71 ¢ p + + + + +
3aMBIKAHUH HA 3EMIIIO B CETH C
M30JIMPOBAHHON HEHUTPAJIbIO
ABTOMAaTHYECKOE MOBTOPHOE
8 BKJIIOUEHHUE U aBTOMATUYECKUNA
BBOJI pe3epBa
ABTOMAaTHYECKOE MOBTOPHOE
8.1 BKJIIOUEHHUE U aBTOMATUYECKUNA + + + + +
BBOJI pe3epBa
9 JlucTaHIIMOHHAS 3aIlUTa
9.1 JlucraniimonHas 3amura + + + + +
10 JuddepeHnmansHbie TOKOBBIC
3aIATEI
u HIUAJIbHBIE TOKOBBI
10.1 Huddepenn € TOKOBBIE + + + + +
3aIATEI
11 Peneiinasg 3ammra u aBTOMaTUKa
cOOpHBIX IKH. Pe3epBupoBanue
Peneiinasg 3ammra u aBTOMaTUKa
11.1 cne 3att 0 + + + + +
cOOpHBIX IKH. Pe3epBupoBanue
12 Peneiinas 3amura 1 aBTOMaTHKA
TpaHchopMaTopoB
Penennasn UTa U aBTOMATUK
121 eJIelfHas 3aIiTa U aBTOMAaTHKa + + + + +
TpaHchopMaTopoB
13 Peneitnas 3amura CHHXpOHHBIX
TE€HEPaTOpPOB
Peneiigas 3ammra CHHXPOHHBIX
13.1 5 p + + + + +
TE€HEPaTOpPOB
14 Penetinas 3amura Oioka
reHepaTop-TpanchopMarop
Penennas 3ammra 0Jj10Ka
14.1 cne sauwra 6110 + + + + +
reHepaTop-TpanchopMarop
Bec KM, %: 14 20 15 13 14
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