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

Hanpagsienne noaroroBku/cnenuaibHoctTs: 13.03.02 DiieKTpodHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBaHune 00pa3oBaTebHOI mporpaMMel: PacnpenenuresbHble JIeKTPHYECKHE CETH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yueHusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
PEJIEUHAS SAIIIUTA U ABTOMATU3ALLUSA

JIEKTPOOHEPI'ETHUYECKHUX CUCTEM

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

6 cemecTp - 5;

Yacos (Bcero) no yueoHomy
IIAHY:

180 yacoB

Jexnun

6 cemecTp - 28 yaca;

IIpakTnyeckue 3aHATHSA

6 cemectp - 28 yaca;

JladopaTopHbie padoThI

6 cemecTp - 14 yacos;

Kouncynabranuu

6 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

6 cemectp - 107,5 yacos;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYas:
KontpoabsHnas padora
JlomaiHee 3ajaHue
JlaGopaTopnasi pabora
TecTtupoBanue
PacueTHo-rpadgmueckasi padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

6 cemectp - 0,5 yaca;

MockBa 2024




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Hwnkonaepa 0.0.
[IpenomaBaTelib Naentumeatop B 145C38D1-NikolayevaOO-119486 0.0. Hukomaesa
COI''TACOBAHO:
MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBogutens naneren BansHCKiii A.B. .
00pa3oBaTeILHOM MPOrpaMMbI TP s— R98C29a50-ValianskyAV-a927di5h A.B. Baxguckui

3aBeyIOIIMI BBITYCKAIOIICH
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Bnageney,

Lapoe HO.B.

WaeHtTndukaTop

R324da3b6-SharovYurV-0bb905b

10.B. [llapos




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
Lenb ocBOeHUs] IMCUMILUIMHBI. HM3yYECHHE IPUHLMWIIOB BBINOJIHEHUS KOMILIEKCOB pEIeHON

3amuTel U aBTOMAaTUKU (P3A) s1eKTpO’HEPreTUYECKUX CHUCTEM, TEXHUYECKHX CpPEICTB M HX

peanu3anuu, Cnocob0B pacyeTa napameTpoB ycTpoicTB P3A 1 olleHKH NPUHUMAaEMBbIX pPELIeHHH

33[[3‘11/[ AUCHHUIIIMHBI

- OCBOCHHE 3HAHUU O MPUHIMIIAX OCTPOCHUS U TEXHUUECKHUX CPECTBAX PEJICHHON 3allUThI U
ABTOMATHU3AIMU JIEKTPOIHEPTETUYECKUX CUCTEM;

- (hopmupoBaHUEe yMEHUS pacCUUTHIBATH apaMeTPhl YCTPONUCTB peNeiiHON 3alUThl U aBTOMAaTUKH
AJIEKTPOIHEPIeTUUECKUX CUCTEM U aHATM3UPOBATH MOTYyYaeMbIe PE3yIbTaThI;

- IpHOOpETEeHNE IEPBUYHBIX HABBIKOB PabOTHI C YCTPOHCTBAMU PEICHHOMN 3alIUThl 1 aBTOMAaTUKU
AJIEKTPOIHEPIETHUECKUX CUCTEM;

- (hopmupoBaHUEe yMEHUS OLIEHUBATH YYBCTBUTEIHHOCTh PACCUMTAHHBIX YCTPOMCTB pesieHOM
3aIIUTHI AIEKTPOIHEPTETUUECKUX CUCTEM.

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

Koa n HanmMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINHI

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

[IK-2 Cnocoben npumMeHsTh
3HaHUEe CcrIocoO0B
IIPOU3BOJICTBA, TPAHCIIOPTA
U MCII0JIb30BaHMS
AIIEKTPOIHEPTUU

N/I-2nix-2 lemoncTpupyer
3HAHUE OCHOB YIIPABJICHUS
IporeccaMy IPOU3BOJICTBA,
TPAHCHOPTA U UCIIOIb30BAHUS
AIEKTPOIHEPTUU

3HATh:

- TEXHUYECKUE CPEJICTBA pealn3aluu
ycTpoicTB P3A 31€KTpO3HEpreTHUECKUX
CUCTEM;

- IPUHIIUIIBI BBIMOTHEHHUS KOMIUJIEKCOB

P3A 0cHOBHBIX 0OBEKTOB
AIIEKTPOIHEPIETUYCCKUX CHCTEM.

YMETh:

- paboTaTth ¢ YCTPOHUCTBAMH pelieHHOM
3aIUTBI AIEKTPOIHEPTETUUECKUX CUCTEM;
- OLICHUBATh YyBCTBUTEIbHOCTD
PaCCUMTAHHBIX YCTPOMCTB PEIICUHOU
3aIUTHI;

- paccUnTHIBAaTh NapaMeTPbl yCTPOUCTB
P3A 31€KTpoIHEpreTHYeCKUX CHCTEM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurninuHa OTHOCHUTCA K OCHOBHOM TmpodeccrmoHanmbHOM 00pa3oBaTenbHON MporpamMme
Pacnipenenutensubie snektpuueckue cetu (manee — OIIOID), nampaBnenuss mnoarotoBku 13.03.02
DJIEKTPOIHEPTETHKA U DJICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsI: BBICIIEE 0Opa30BaHHe - OaKalaBpHaT.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00y4yeHUs, MOIy4eHHbIE IPU OCBOEHUH JTUCIUIUIMHBI, HEOOX OIUMBI IPU BHIMOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




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 § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa 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 3 6 2 - - - - - - - 1 - Camocmoamenvnoe uzyuenue
«Peneitnas 3ammura u meopemuueckozo mamepuana: N3ydenne
aBTOMaTu3alus TEPMUHOJIOTHH 110 pa3jeny "BBeneHue B Kypc
3JIEKTPOIHEPTETUYECKU «PeneiiHas 3aiuTa 1 aBTOMaTU3aLUsA
X CUCTEM» INEKTPOIHEPTETHUECKUX CHCTEM»"
11 Bsenenue B kypc 3 2 - - - - - - - 1 - H3yuenue mamepuanog 1umepamypHslx
«PeneliHas 3amuTa U UCHOUHUKOG:
aBTOMAaTH3AIIH [1], cTp. 15-17
3JIEKTPOIHEPTETUYECKU [9], P.1
X CHCTEM»
2 BekropHbIe 1uarpamMMbl 15 2 4 - - - - - - 9 - Iloozomoeka domawnezo 3adanus: Jlomairsee
TOKOB W HaNpsOKEHUH 3aJjaHue BBIAAETCS CTYJICHTaM 110 N3y4eHHOMY B
pu K3 B 99C paznene "ToKoBbIE 3aIIUTHI OT KOPOTKHUX
2.1 | BekTopHBIE THATPaMMBI 15 2 4 - - - - - - 9 - 3aMbIKaHUAN" MaTepHay B BUJE YIIPAKHEHUS U3

TOKOB Y HaIIPSIKEHUH

npu K3 B 33C

cOopHUKa. 3a7aHKe BBITIOTHSIETCS
WHAWBUYaAJIbHO 11O BapUaHTaM.

Ilo020mogKa K meKyuiemy KOHmMpoio:
IToBTOpEeHue MaTepuana no pasaeny
"BexTopHbIe AUarpaMMbl TOKOB U HAIIPSKEHUH
npu K3 B 32C"

Iloozomogka Kk nadopamoprnoii pavome: JIns
BEITIOJTHEHUS 3aJJaHUI TI0 JIA00OPaTOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJ1a4y BBHITIOJHEHUS JIA00PpaTOPHOU paboTHI, a
TaK K€ U3yYUTh BOIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB M0 H3yYEHHOMY B
pasnene "BekTopHbIe THarpaMMbl TOKOB U
HanpspkeHuit mpu K3 8 90C" martepnairy.
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Ilo020mo6Ka K KOHMPOILHOU padome:
W3y4yenune marepualioB no paszaeiny BekropHsie
JMarpaMMBbl TOKOB U HanpspbkeHui mpu K3 B
99C u nOAroTOBKa K KOHTPOJIBHOH padoTte
I10020mo6Ka K npaKmu4eckum 3auAmMuam:
Wzyuenne maTepuana mo paszgeny "BexTopHbie
IUarpaMMBbl TOKOB M HanpspkeHn# mpu K3 B
D9C" moAroTOBKA K BEITTOJHEHNIO 3aIaHAN HA
MPaKTHIECKNX 3aHATHIX

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[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, 42-44
[9],P.3

MakcuManbHas
TOKOBasI 3allIUTa OT
mHorogasnsix K3

18

10

4.1

MakcuManbHas
TOKOBasI 3allIUTa OT
mHorodasnsix K3

18

10

Iloozomogxa pacuemuo-zpaguueckozo
3a0anus: BBINIOJIIHEHUE COOTBETCTBYIOIIEH
4acTH pacueTHO-Tpaduueckoil paboTsl 110
pasneny "MakcuManbHasi TOKOBas 3aluTa OT
MHorodasneix K3". 3ajanue BbIOJIHAETCS
VHIUBUAYAIBHO TIO BapUAHTAM.

Iloozomoska domawnezo 3adanusn: Jlomamniaee
3aJJaHHe BBIIACTCS CTYICHTaM 0 U3yYCHHOMY B
paznene "MakcumallbHas TOKOBasl 3allldTa OT
MHorodasnsix K3" matepuany B Buze
yHpaXHEHUs U3 COOpHUKA. 3aaHue
BBITIOJIHSIETCS] UHIMBUYAJIbHO 110 BapUaHTaM.
Iloo2omoexa kK npakmuuecKum 3aHAMUAM:
M3yuenne marepuana o pasaeny
"MakcuManbHasi TOKOBas 3al1uTa OT
MHoro(a3Heix K3" moarotroBka K BEITIOIHEHUIO
3aJlaHui Ha MMPAKTUIECKUX 3aHATHIX




Ilodzomoeka K nadopamopnoit padome: Jlns
BBIMOJTHEHUS 33JJaHUH TI0 JIA00OPaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YIUTh TEMY H
3a[a9H BBITIOJTHEHUS Tab0paTOpHOI paboTEHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00pabOTKU pe3yNIFTAaTOB 110 H3YICHHOMY B
paszene "MakcuManbHas TOKOBAs 3aIllUTa OT
MHoro¢asseix K3" marepuany.
Iloozomoeka K meKyuiemy KOHmMPOJI0:
[ToBTOpeHUEe MaTepHaa Mo pasaety
"MakcumManbHasi TOKOBas 3aluTa OT
MHorodasusix K3"
Ilod20moeKa K KOHMPOIbHOU padome:
W3yueHne maTepuaoB Mo pas3zaeiny
MakcuMasbHas TOKOBasl 3alUTa OT
MHorodasHeix K3 u moaroroska k
KOHTPOJBHOI padote
H3yuenue mamepuanog numepamypHsix
UCHOYHUKOB:

[1], cp. 12-15, 18-20

[2], cTp. 63-66, 50-55

[3], cp. 16-23
[6], cTp. 23-33
[9],P.4

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

20

5.1

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

20

Ilo020mo6Ka K npaKmu4ecKum 3aHAmuiIm:
Wzyyenne marepuana no pazaeny "Ilapamerps
cpabaThIBaHMsI M CXEMbI TOKOBBIX 3aIllUT CO
CTYTICHYATHIMH XapaKTEePUCTHKAMU BBIICPIKEK
BpeMeHHU" MOArOTOBKA K BBIIIOJHEHUIO 3aJaHUl
HAa MPAKTHYCCKUX 3aHITHIX

Iloozomoska domawnezo 3adanusn: Jlomamniaee
3a/laHue BBIJACTCS CTYACHTaM [0 U3YYEHHOMY B
pasneine "IlapaMeTpsl cpabaThIBaHHS M CXEMBbI
TOKOBBIX 3aIIHUT CO CTYNEHYATHIMH
XapaKTepUCTHKAaMH BBIZICP)KEK BpeMeHHN"
MaTrepuany B BHJIE YIIPaXKHEHUS U3 COOpHUKA.
3aaHre BHIMOTHIETCS HHAUBUAYATBHO IO
BapUaHTaM.

Iloozomoexa pacuemno-zpagpuueckozo
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3adanus: BINOTHEHUE COOTBETCTBYIOIIECH
YacTH pacueTHO-Tpaduieckoll paboTsl I0
paszaeny "[lapaMeTpbl cpabaThIBaHUS U CXEMBI
TOKOBBIX 3aIIIAT CO CTYIIEHYATHIMU
XapaKTepUCTHKaMH BBIZICPKEK BpEMEHN".
3amaHue BHITOTHACTCS MHINBUAYAIBHO TIO
BapHaHTaM.

Iloozomoeka K meKyuiemy KOHmMPOJII0:
[ToBTOpeHNe MaTepHaa 1mo pasaeny
"ITapameTpsl cpabaTbIBaHUS U CXEMBI TOKOBBIX
3aIIUT CO CTYNEHYAThIMU XapaKTePUCTHKAMH
BBbIJIEp’KEeK BpeMeHH"

Ilodzomoeka K nadbopamopnoit padome: Jlns
BBIMOJTHEH U 33JaHUI 110 JTaAO0OpaTOpHOU padboTe
HEOOXOAUMO TPEBAPUTEIEHO U3YUHUTh TEMY U
3a[auu BBITIOJTHEHUS Tab0paTOpHOI paboTEH, a
TaK ke U3yYUTh BOIPOCHI BAPHAHTOB
00pabOTKU pe3yNIbTATOB 110 H3YYCHHOMY B
paszgene "IlapameTpsl cpabaTHIBAaHUS U CXEMBI
TOKOBBIX 3aIIIAT CO CTYIICHYATHIMU
XapaKTepUCTHKAMH BBIICPKEK BpeMEHHN"
MaTepHany.

H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:

[1], ctp. 12-23
[2], ctp. 58-66, 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

Ilo020mogKa K npaKmu4eckum 3auAmuam:
W3yuenne matepuana no pasaeny "TokoBble
HaMpaBJIeHHbIE 3aIUTHl" OJrOTOBKA K
BBITTOJTHEHHIO 3aJaHUH Ha TPAKTHIECKUX
3aHATHIX

Iloozomoska domawnezo 3adanus: Jlomanitnee
3aJaHNe BBIJAETCS CTYAEHTaM 0 U3yYEeHHOMY B
paszene "TokoBBIE HAlIPABJICHHBIE 3ATUTHI"
MaTepHaly B BHJIE YIIPAKHEHHS U3 COOPHHKA.
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3ajaHue BBINOJIHACTCS HHAMBUAYAIBHO MO
BapUaHTaM.

Ilod2omogKa K meKyuiemy KOHmMpoio:
[ToBTOpenne maTepuana mo pasaeny "TokoBbIe
HaTpaBJICHHBIC 3aIIUTH"

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 13 IlodzomogKa K neKyuiemy KOHmpoio:
3eMJIIO B CETH C IToBTOpenune maTepuana 1o paszaeny "3amuTa
3a3eMJICHHOU ot K3 Ha 3emtio B ceTu ¢ 3a3eMIICHHOIT
HEUTpasblO U OT HEUTPAJIbIO U OT 3aMbIKAHUI HA 36MIJIIO B CETH C
3aMbIKaHUH Ha 3€MJIIO B H30JIMPOBAaHHOW HENTpasbIO"
CEeTH C M30JIMPOBAHHON Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
HEUTPAJIbIO W3yuenue Matepuana no paszaeny "3amura oT
7.1 3ammra ot K3 Ha 13 K3 na 3emitt0 B ceTu ¢ 3a3eMJICHHON HEUTpasbio
3eMJIFO B CETH C 1 OT 3aMBIKaHHUI Ha 3€MITIO B CETH C
3a3€MJICHHOM M30JINPOBaHHOI HENTpabI0" MOATOTOBKA K
HEUTpaibio U OT BBITIOJTHEHUIO 3a/IaHUM HAa MPAKTHYECKUX
3aMbIKaHUH Ha 3eMJIIO B 3aHATHIX
CeTHU C U30JUPOBAHHOM Ilodzomoeka domauinezo 3adanus: Jlomaniiee
HEUTpabio 3aJjaHKe BBIJAETCS CTYAEHTaM 0 U3yYEeHHOMY B
paznene "3ammTa oT K3 Ha 3eMJi0 B ceTH ¢
3a3€MJICHHOM HEUTPAJIbIO U OT 3aMbIKaHUN Ha
3eMJII0 B CETH C U30JIMPOBAHHON HENTpasbIO"
MaTepHualy B BUJC YIIPAKHEHUS U3 COOPHUKA.
3amaHue BHITOTHACTCS MHINBUAYAIBHO TIO
BapHaHTaM.
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[1], ctp. 31-33
[2], cTp. 66-70, 233-249
[3], ctp. 32-43
[9], P.7
8 ABTOMAaTHYECKOE 4 CamocmoamensHoe usyuenue




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

Iloozomoska K mekywiemy KOHMPOJIo:
IToBTOpEeHue MaTepuana no pasaeny

" JlucTaHIIMOHHAS 3auTa"

Ioozomoeka domauinezo 3adanus: Jlomanitaee
3aJaHHe BBIIACTCS CTYICHTaM 0 U3yYCHHOMY B
pazzene "JlucTaHIIMOHHAS 3alUTa" MaTepuanty
B BUJIE yIIpaKHEHUS U3 cCOOpHUKA. 3aJaHne
BEITIOJTHACTCSI MHAUBUAIYAIBHO IT0 BaPHAHTAM.
Ilo0zomoeKka K npakmuueckum 3anamusam:
N3yueHnne marepuana no pasueny

" JlucTaHIIMOHHAS 3aIMTa" MOArOTOBKA K
BBITIOJTHEHUIO 33J]aHUI HA IPAKTHUECKUX
3AHATUAX

H3yuenue mamepuanog 1umepamypHslx
UCHOUHUKOB:

[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

Ilod2zomoeka domauinezo 3adanus: JlomaniHee
3aJJaHHe BBIIACTCS CTYICHTaM 0 U3yYCHHOMY B
paznene "JluddepeHmanbHbIe TOKOBbIE
3aIUTHL" MaTepHaly B BHIAE YIPAKHEHUS 13
cOopHUKa. 3a7aHUe BBITIOTHSIETCS
WHAWBUIYAJIbHO 110 BapUaHTaM.

Iloozomoexa K mexkyuiemy KOHmMpOJ0:
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IToBTOpeHue maTepuaa 1o pasaeny
"In¢depeHnaibHble TOKOBBIE 3aIUThI"
I10020mogKa K npaKmuuecKum 3auAmMuam:
N3y4yenne marepuana 1o pasaeny
"MuddepeHnnansHbIe TOKOBBIE 3aIIUATH "
MOATOTOBKA K BBITOJIHCHUIO 3aJaHUH Ha
MPaKTHIECKNX 3aHATHIX
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], cTp. 66-68, 87-88
[2], cTp. 139-174, 217-229
[4], cTp. 16-25
[5], cTp. 26-37
[8], cTp.207-231
[9], P.10

11

Peneiinag 3amura u
AaBTOMATHKa COOPHBIX
mmmH. PesepBupoBanme

111

Peneitnas 3amura n
ABTOMATHKa COOPHBIX
mwmH. PesepBupoBanme

Ilo020mogka K meKkyuiemy KOHmMpoio:
[ToBTOpeHue marepuana no pasaeny "Peneitnas
3aIIMTa U aBTOMAaTHKa COOPHBIX IIMH.
PesepBupoBanue"

Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIONTHUTEIBHOTO MaTepraa o pasaery
"PeneitHas 3amuTa U aBTOMaTHKa COOPHBIX
umH. PesepBupoBanue”

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[2], cTp. 193-210
[9], P.11

12

Penelinas 3amura u
aBTOMAaTHKa
TpaHc(HopMaTOpPOB

121

Penetinas 3amura u
aBTOMAaTHKa
TpaHcdopmaTopoB

Ilodzomoexa Kk mexkyuiemy KOHmMpOio:
[ToBTOpeHue marepuaina no pasaeny "Peneitnas
3aIlInTa U aBTOMaTuKa TpaHcdopmaropos”
Ilod20mogKa K npaKmuyecKum 3aHAMUAM:
W3yuenne maTepuana no pasaeny "Peneiinas
3aIlInTa U aBTOMaTuKa TpaHcdopmaropos”
MIOJITOTOBKA K BBITTOJIHEHHIO 3aJaHUN Ha
MIPAKTUIECKUX 3aHATUAX
Camocmoamenvroe usyueHue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEIHHOTO MaTepraia 1o pasaerry
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"Peneiinas 3anura 1 aBTOMaTHKA
TpaHcdopmaropos”
Hoozomoeka domauinezo 3adanus: Jlomaniee
3aJaHNe BBIIACTCS CTYyIEHTaM 0 U3yYCHHOMY B
paszene "PerneitHas 3ammnTa 1 aBTOMaTHKA
TpaHc(hopMaToOpoB" MaTepHaIy B BHIE
yHOpakxHeHUs U3 cOOpHHKa. 3agaHne
BEITIOJTHACTCS. MHAWBUAIYAIBHO IT0 BAPHAHTAM.
H3yuenue mamepuanos 1umepamypHsLx
UCMOYHUKOB:
[1], cTp. 66-68, 87-88
[2], cTp. 175-188
[4], cTp. 26-32
[9], P.12-13

13

Peneiinas 3amura
CI/IHXpOHHI)IX
TEHEePaToOpOB

10

131

Penetinas 3amura
CHHXPOHHBIX
TeHepaTopoB

10

Ioozomoeka domauinezo 3adanus: Jlomauitnee
3a/laHue BBIJAETCS CTYCHTaM 0 U3YYEHHOMY B
paznene "PeneliHas 3al11UTa CHHXPOHHBIX
TCHEPaTOpOB" MaTepHaty B BHJE YIPAKHEHUSL
n3 cOopHUKA. 3a1aHNe BHITIOHACTCS
WHIWBUIYAIBHO IO BapHAHTAM.
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpeHue marepuana no paszaeny "PeneitHas
3aIUTa CHHXPOHHBIX T€HEPaTopoB"
Iloozomogka kK npaKmu4ecKum 3aHAMUAM:
Wzyuenne maTepuana no paszaeny "Pemneiinas
3aIUTa CHHXPOHHBIX T€HEPaTOPOB" MOATOTOBKA
K BBITIOJIHEHUIO 33JJaHUI Ha TPAKTHUECKHUX
3aHATHUAX
CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia 1o pasaerry
"Penelinas 3al1uTa CHHXPOHHBIX T€HEPaTOPOB"
H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[2], cTp. 189-193, 229-232
[4], cTp. 33-41
[9], P.14

14

Peneiinas 3amura
0JI0Ka TeHepaTop-

Iodzomoeka k mexyuiemy KOHmMpoao:
IToBTOpEeHNe MaTepuasa o pasaeny "PeneitHast
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3amuTa 6J10Ka reHepaTop-Tpanchpopmarop'

TpaHcdopmarop
14.1 Peneiinag 3amura 5 2 - 2 - 1 - Camocmoamenvroe uzyuenue
O110Ka reHeparop- meopemuueckozo mamepuana: Vzyuenue
TpaHchopMaTop JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"Penetinas 3amura 6J10Ka TeHEPATOP-
Tpancpopmarop"
H3yuenue mamepuanos 1umepamypHsx
UCHMOYHUKOB:
[1], ctp. 105-108, 116-118
[9], P.15
DKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 180.0 28 14 28 0.5 74 335
Hroro 3a cemecTp 180.0 28 14 28 2 - 0.5 107.5

IIpumeuanue: Jlex — nexuuu; JIab — naboparopusie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHas padota; TK — Texymumii KoHTposb; [TA — npomexxyrouHas

arrecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Beedenue 6 kypc «Penetinas 3auwuma u agmomamu3ayus d1eKmpoIHepeemuieckKux cucmemy

1.1. BBenenue B kypc «PeneiiHas 3aiuTa 1 aBTOMaTU3anus 3JIEKTPOIHEPTETUUECKUX 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. OyHKIIMOHAIBHAS cXeMa PEICHHON 3aIlThI.

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
ABTOMatuueckoe noBTopHoe BKItoueHue (AIIB). ABTomaTnueckoe BKIIOUYEHHE PE3EPBHOTO
ucrounnka nutanus (ABP).

9. Hucmanyuounas 3auuma

9.1. JIucTaHioHHas 3alIuTa

[lpunuun geiictBus auctanimoHHou 3amutbl. Cxema BritoueHus HWOC. Crpykrypa
TPEXCTYMEHYaTON AMCTAHIIMOHHOMN 3amUThl. BriOop mapameTpoB cpabaThiBaHUs. XapaKTEPUCTUKU
cpabarbiBanust MOC. OOG1ias onieHKa AUCTAaHIIMOHHBIX 3aIUT.

10. ﬂud)d)epeﬂuuaﬂbele nmoKoebvle 3auiuniovl

10.1. InddepennnanbHpie TOKOBBIC 3AIIUTHI

Ob6mas XapaKTEePUCTUKA muddepeHIaTbHBIX TOKOBBIX 3aILHUT. [IpononbHas
muddepeHnmanbHas TokoBas 3ammTa. JuddepennumanbHo-dazHas TokoBas 3ammra ¢ BY
OsokupoBKoW. HampaBiaeHHass 3amuTa ¢ BBICOKOYACTOTHOM  OnokupoBkoil. Ilomepednas
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 moBpexxaenuit u tpeboBaHus k 3ammre. JuddepeHuunanbHas TOKOBas 3allUTa IIHH.
Henonnas nuddepennunanbuas TokoBas 3ammuTa muH. Jlorudeckas 3ammurta muH. ATIB mmH. Bus
pe3epBUpoOBaHus. Y CTPONMCTBO pe3epBUPOBaHUS 0TKa3a BeikItodarens (YPOB).

12. Peneunas 3auuma u agmomamuxa mpancehopmamopos

12.1. Peneiinas 3amura 1 aBTOMaTHKa TpaHc(hopMaTopoB

[ToBpexaeHust 1 HEHOPMaJIbHBIE PEKUMBI paboThl TpaHchopmaTropoB. TpeboBaHuUs K peneitHON
3amure TpanchopmaropoB. JuddepennmanbHas 3ammTa Tpanchopmaropa. Ilpumeps! BoITOTHEHNS
nuddepeHaibHOM TOKOBOM 3amuThl TpaHchopmartopoB. ['azoBas 3ammura TpaHchopmaTopa.
JIByxcTyneHn4arass TOKOBas 3alMTa TpaHC(HOpMATOpOB HEOOJBIIOW MOIIHOCTH. 3aIlUTHI
Tpanc@opmaTopoB  OT BHemHUX Mexaydasueix K3, 3ammra TpancpopmatopoB U
aBrorpanchopmatopoB  or K3 mHa 3emmo (T3HII). 3ammra TtpanchopmaropoB 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  PEXHUMbI  paboThl  reHeparopoB. IIpomonbHas
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 TokoMm. TokoBas 3anura oOpaTHOM MOCIE0BATEIIBHOCTH.

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. 3aliuTa 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 TpexcTryneH4aToi TOKOBOM 3amuThl OT MHOTO(a3HbIX K3 B ceTr ¢ 0AHOCTOPOHHUM
nutanueM. Pa3paboTka pa3sHECEHHBIX CXEM 3allHTHI;

2. Pacuer nuddepennuansuo-daznoii 3amutsl (AD3) aunuu 110 xB;

3. [lucemenHHsIit onpoc;

4. PacueT TOKOBBIX HaIpaBIEHHBIX 3alIUT OT MHOTOGa3HbIX K3 B paguanbHOl cetu ¢
JIBYCTOPOHHUM ITUTAHUEM U B KOJIbLIEBOW CETH C OJIHUM UCTOYHUKOM IMUTAHUS;

5. Peneiinas 3amuTa reneparopoB. Pacuer npogosiabsHoii quddepeHnnanbHOl TOKOBOU
3aIUThI TypOOTeHEpaTOpa;

6. Pacuer TOKOBOM 3alTUTHI HYJIEBOM MOCIIEOBATEILHOCTH B CETH C TIIyX03a3eMJICHHOM
HEUTPAJIbIO;

7. Pacder TOKOBBIX OTCEYEK HA JUHHIX C OJHOCTOPOHHUM MMUTAHUEM;

8. Pacuer ycTaBoK U IIpoBepKa 4yBCTBUTEIbHOCTH MT3 B ceTu ¢ OJHOCTOPOHHUM IUTAHUEM.
Br16op cxem 3ammt. Kontponbnas pabota Nel;

9. Pacuer TpexcTyneH4aTon TUCTAaHIIMOHHOM 3aUTHI TMHUI 0T MHOToda3Hbix K3 B cetu ¢
OJIHOCTOPOHHUM MTUTaHHEM;

10. Pacuer 3amuThl napauienbHbIX JUHUIN HanpsokeHueM 35 kB;

11. CooTHOIIEHNS TOKOB U HAIIPS)KEHUI U BEKTOPHBIE IMarpaMMbl IIPU KOPOTKUX
3aMBbIKaHUSX B JINHUU U 32 TpaHC(GOpMaTOpaMu co cxemaMu coenuHeHuit Y/A-11 u A/Y-11;
12. Pacuer 3amuT Tpancdopmaropa.

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 3alUTa CO CTYIEHYATON XapaKTePUCTUKOM BBIIEPKKH BPEMEHU OT MHOTO(ha3HBIX
K3.

3.5 KoncyabTanum

»w

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

OO6cyxnenne wmartepuanoB pasnena "Beegenume B kypc «PeneiiHas 3ammra U
aBTOMATHU3ALMSI DJIEKTPOIHEPIETUUECKUX CHCTEM»"

O6cyxneHre maTepuaioB pasena "BekTopHble AuarpaMMbl TOKOB U HarpsbkeHui 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 CXEMBl TOKOBBIX 3aIUT
CO CTYTEHYAThIMU XapaKTEPUCTUKAMHU BbIIEPKEK BpeMeHU"

OO6cyxnenue maTepuanoB pazzena "ToKOBbIe HAITPABICHHBIC 3AMUTHI"

O6cyxnenne mMarepuanoB pasnuena "3ammrta or K3 Ha 3emiit0 B CeTH C 3a3eMJICHHOU
HEUTPaAJIbIO U OT 3aMBIKAHUN HA 3€MJIIO B CETH C M30JIMPOBAHHON HEUTpaJbi0"
OOcyxneHue MaTepHalioB paszzeina "ABTOMATHYECKOE IMOBTOPHOE BKIIOYCHHE U
aBTOMAaTUYECKU BBOJI pe3epna’

OO6cyxnenre MaTepuanoB pasaena "J{ucrannnonHas 3ammra"

Ob6cyxaenue marepuaios pasznena "/luddepeHnmraibHble TOKOBBIE 3aIUTH"

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

OO6cyxaenre MaTepualoB paszena "PeneiiHas 3anuTa 1 aBToMaTHKa TpaHchopMaTopoB"
Ob6cyxaenue marepuaioB pasnena "PeneiiHas 3ammra CHHXPOHHBIX TeéHepaTopoB"
OO6cyxnenre MatepuanoB paszaena "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 JTUCHUIIMHBI 1 (POPMHUPYEMBIX B HUX KOMIIeTeHI Uil

3arnaHupOBaHHbIE PE3YIbTATHI

Howmep paznena quciuruinHel (B COOTBETCTBUU € 11.3.1)

O1eHOYHOE CPEACTBO

00ydeHUs IO TUCITUTINHE Kozt 1(2|13(4|5|6|7(8]9(10(11]12 13|14 (THII 1 HAKMCHOBAHUE)
(B COOTBETCTBHH C pazzesiom 1) HHMRATOPOB
3HaTh:
MIPUHIUIIBI BHITTOJTHEHUS JlaboparopHas pabora/3ammra
KomIuiekcoB P3A oCHOBHBIX nabopatopHoii pabotsr Nel
00BEKTOB
KontponbHas padora/KoHTposibHas
JICKTPOIHEPTETHHECKHX pabota Nel «BekTopHbIe AMarpaMMbl
cueTeM ¥ MaKCHMAaJIbHasi TOKOBAs 3allUTa
Homamnee 3ananue/KontponsHas
paborta No2 «TokoBBIE CTyIICHYATHIC
3aIUTHDY
I/IH'ZHK-Z + + + + + + + + + + + + + + I[OMaH_IHee 3aI[aHI/Ie/KOHTpOJ'IBHa$I
pabota Ne3 «TokoBble HampaBICHHbIE
Y JIMCTAHIIMOHHBIC 3aIIUThI JTMHUAN)
HNomamnee 3aganne/KonTposibHast
pabota Ned «3anutsl ¢ abCOMOTHOMN
CEJICKTHBHOCTBIO)
KonTponbnas paborta/[TucemeHHBIN
onpoc «PerneitHas 3anmra u
aBTOMATHU3AIIHS DJIEMEHTOB
JSHEPTOCHCTEM))
TEXHUUYECKHE CPECTBA JlaboparopHas pabota/3ammra
peanuzanuu ycrpoiicts P3A naboparopHoit paboTel Nel
ANEKTPOIHEPTETUUECKUX PacuerHO-rpaduEeCKas
chcrem N-2nk-2 + |+ |+ |+ |+ |+ |+ |+ |+ | + | + | + | pabora/3anmmra THIOBOTO pacyeTa

Homamnee 3ananue/KontponbHas
pabota Ne4 «3ammTsl ¢ aOCOTOTHON
CEJIEKTUBHOCTBIO»
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Kontponbnas padota/lluceMeHHBIN
onpoc «PerneiiHas 3ammura u
aBTOMATH3AIIHS YJIIEMEHTOB
JHEPTOCHCTEM»

TectupoBanue/TecTupoBanue

Ymersb:
paccunTHIBaTh apaMeTphI JIabopatopHnas pabora/3amuTa
ycrpoiictB P3A nabopaTtopHoii paboTer Ne2

QJICKTPOSHEPICTUUCCKUX
CUCTEM

N/I-2mx-2

JlaboparopHas pabota/3ammura
naboparopHoit paboTer Ne3

PacyerHo-rpaduueckas
pabota/3amuTa THIIOBOTO pacyeTa

KontponbHas padora/KoHTposbHas
pabota Nel «BekTopHble AMarpaMMbl
¥ MaKCHMAaJIbHasi TOKOBAs 3aIlUTa

Homamnee 3aganne/KoHTponabHas
pabota Ne2 «TokoBbIE CTyrIEHUAThIE
3alIUTBD)

Homainee 3ananue/KontponbHas
pabota Ne3 «TokoBble HampaBICHHbIE
Y IUCTAHLMOHHBIE 3aIIUThI TUHUN

Jowmamnee 3aganne/KonTponabHas
pabota Ned «3anuTel ¢ abCOMOTHOMN
CEJICKTHBHOCTBIOY

KontponbHas padora/IlucbmMeHHbIH
onpoc «PerneitHas 3anmra u
aBTOMaTH3alMs HJIEMEHTOB
YHEPTOCHCTEM)
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TectupoBanue/TecTupoBanue

OLICHUBATh YyBCTBUTCIIbHOCTDH
paccuMTaHHBIX YCTPONCTB
pENEHHON 3alUThI

N/I-2mx-2

JlaboparopHast pabora/3ammra
nabopaTopHoi paboThr No2

JlaboparopHast pabora/3ammmura
nabopaTopHoi paboThr N3

PacuerHo-rpadudeckas
pabora/3amnmTa THIIOBOTO pacyeTa

Homamnee 3ananne/KontponbHas
pabota Ne2 «TokoBbIE CTyIIeHUATHIE
3alIUThD)

Homaninee 3aganne/KonTponbHas
pabota Ne3 «TokoBble HanpaBICHHbIE
Y TUCTAaHIIMOHHBIC 3aLUTHI JIMHHUI

Homamnee 3ananue/Kontponsnas
pabota Ned «3anuTsl ¢ aOCOMOTHOMN
CEJIEKTUBHOCTBIO)

paboTaTh ¢ ycTpoiicTBaMH
pENEHHON 3alIUThI
AIEKTPOIHEPreTHUECKUX
CUCTEM

N/I-2nk-2

JlaboparopHas pabota/3ammra
nabopaTopHoit paboTsr Nel

JlaboparopHas pabota/3ammura
nabopaTopHoit paboThr Ne2

JlaboparopHas pabota/3ammura
nabopaTopHoi paboThr No3
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMS
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
6 cemecTp

®dopma peanuzanuu: 3anmra 3aaaHus
1. 3amuTa naboparopuoit padotel Nel (Jlaboparopras paboTa)
2. 3amuTa 1aboparopHoii padotel Ne2 (JlabopartopHas padbora)
3. 3amura naboparoproii padoter Ne3 (Jlaboparopnas padoTa)
4. 3anmuTa THIoBOTO pacueta (PacyerHo-rpaduueckas padbora)

Dopma peanuzanuu: [TucemenHas padora
1. KonrponbHas padota Nel «BekTopHbIe qrarpaMMbl 1 MAKCHMaJIbHAsI TOKOBAS 3aIllUTa
(KontponpHas pabota)
2. [TuceMenHbIl onpoc «PereiiHas 3auTa 1 aBTOMAaTH3aUs JIEMEHTOB SHEPTOCUCTEM)
(KontponpHnas pabota)
3. TectupoBanue (TectupoBanue)

®Popma peanmzanuu: [IpoBepka 3axanus
1. KonTponbhas pabota No2 «TokoBble cTyneHuaThie 3amuThl» ([JJomairnee 3aganue)
2. KonTponbHast padota Ne3 «TokoBble HanpaBIeHHBIC U TUCTAHITMOHHBIC 3AIUTHI JTTHUID)
(lomaniHee 3amanue)
3. KonTponbnas padota Ned «3anmuTsl ¢ aOCOIOTHON CEIEKTUBHOCTRION (JloMarHee 3a1anue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 10 M CIHIIJIMHE

Oxsamen (Cemecmp Neb)
Ouenka ompezensiercss B cooTBeTcTBUM ¢ [lonoxeHuem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numiom BeICTaBIsIeTCS OIICHKA 32 6 CEMECTp.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIUIIIMHE PUBEICHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3IAHUSA:

1. KpuBenkos, B. B. Perneiinas 3amuTa nu aBTOMaTHKa CUCTEM JIEKTPOCHAOXKEHUs : Y4yeOHoe
noco6ue sl By30B IO CIIENUATbHOCTH "DIIEKTPOCHA0KEHNE TPOMBIIIIEHHBIX MTPEANPUATHH,
ropoJioB u cenbckux xo3sicTB" / B. B. KpuBenkos, B. H. Hosenna . — M. : DHeprousaar, 1981 . —
328 c.;

2. bace, D. U. Peneitnas 3ammra 2JIeKTPOIHEPTETUUECKUX CUCTEM : YUueOHOe mocodue i By30B 10
HanpasieHuto 551700 "DnekTposnepreruka’ no nucruiimae "PeneiiHas 3ammra
anekTposHepreruueckux cucrem"" / D. U. bace, B. I'. loporynues ; Pea. A. @. /IpsikoB . — M. :
N3n-Bo MDU, 2002 . — 296 c. - ISBN 5-7046-0779-9 .;

3. Anexkcees, O. I1. CoopHUK ynpakxHeHUi 110 Kypey "PerneiiHas 3amuTa 1 aBToMaTu3anus
ANEKTpOodHepreTudeckux cucreM". Hacte 1 : mis ctyaeHToB 1o HanpasiaeHuto 13.03.02
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"DnexTposHepreruka u snekTporexuuka” / O. I1. Anekcees, P. B. Temkuna, b. A. CadpoHos ; pe.
P. B. Temkuna ; Ham. uccnen. yu-t "MOU" . — M. : U3n-Bo MDU, 2016 . — 44 c.
http://elib.mpei.ru/elib/view.php?id=8646;

4. Anekcees, O. I1. CoopHuK ynpaxxHeHUH 110 Kypey "Perneiinas 3ammra 1 aBTOMaTH3aus
AIIEKTPO3HEpreTnyeckux cuctem". YacTs 2 : A1 CTYAEHTOB 10 HANPABJICHUIO "DIEKTPOIHEPreTUKA
u annekrporexuHuka" / O. I1. Anekcees, P. B. Temkuna, b. A. Cadponos ; pen. P. B. Temkuna ; Hai.
uccien. yH-t "MOU" . — M. : U3n-80 MOU, 2017 . - 68 c.
http://elib.mpei.ru/elib/view.php?id=9303;

5. Temkuna, P. B. Peneiinas 3ammra 1 aBToMaTu3aus 3JeKTPOIHEPTETUYECKUX CHCTEM | COOPHUK
3aJa4 U ynpaXHeHUi 1o Kypcy "Peneiinas 3amura u aBToMaTu3aius 3JeKTPOIHEPreTHUECKUX
cucreM" no HanpasieHuto 13.03.02 "DnexTposnepreTuka u snexrporexuuka" / P. B. Temkuna, O.
O. Hukonaesa, b. A. Cadponos ; pea. P. B. Temkuna ; Ham. uccnen. ya-t "MOU" (HUY"MODH") .
— Mocksa : U3a-80 MDU, 2019 . — 56 c. - ISBN 978-5-7046-2217-8 .
http://elib.mpei.ru/elib/view.php?id=11051;

6. Peneiinas 3amuTa 1 aBTOMaTH3aLUs 3JEKTPOIHEPreTUUECKUX cucteM: [B 2 u.]. Y.1 : 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 : U31-Bo
MD3U, 2019 . — 48 c. - ISBN 978-5-7046-2219-2 .

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

7. Peneiinas 3amuTa 1 aBTOMaTH3AIUS SJIEKTPOIHEPTreTHUYECKUX CUCTeM: [B 2 4.]. Y. 2 : mpakTHUKyM
no HarpasyieHuto 13.03.02 "Dnekrposnepreruka u anekrporexuuka’ / B. B. bByakun, P. B.
Temkuna, b. A. Cadponos, [u np.], Hau. uccnen. yu-t "MON" (HUY"MBHN") . — Mocksa : U3a-Bo
MD3BU, 2019 . - 40 c. - ISBN 978-5-7046-2220-8 .

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

8. IpsaxoB A. @., OBuapenko H. U.- "MukponponeccopHasi aBTOMaTHKa U pejieiiHas 3amura
3JICKTPOIHEPreTHIECKUX cuctem", (2-¢), U3marensctBo: "MU3naTensckuii om MOUN", Mocksa, 2010
-(336¢c.)

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

9. TemkuHa, P. B. Peneitnas 3amura 1 aBTOMaTU3AIMS DJIEKTPOIHEPTETUUECKUX CUCTEM : yueOHOE
nocoOue no HampasiaeHuo 13.03.02 "OnekrposHepreruka u anekrporexuuka” / P. B. Temkuna, O.
O. Hukomaesa, Har. uccien. ya-t "MOU" (HUY"MBOUN") . — Mocksa : M3n-Bo MOU, 2021 . — 248
c. - ISBN 978-5-7046-2505-6 .

http://elib.mpei.ru/elib/view.php?id=118809.

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe odecreyeHue:
1. CIO "TIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maiiun, Coepmxas, BK u mp).

5.3 UuTepHeT-pecypcesl, BKJIIOYast NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAILIMOHHO-
CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaus - https://e.lanbook.com/

2. Hayunas sjekTpoHHasi 6udamorexa - https://elibrary.ru/

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

4. ba3za nannbix Scopus - http://www.scopus.com

5. HaunoHaybHas 3JIEKTPOHHAs1 OubmoTeka - https://rusneb.ru/

6. Dnexrponnas oudmorexka MOU (36 MOMH) - http://elib.mpei.ru/login.php

7. IlopTan oTKpHITHIX AaHHBIX Poccuiickoii @enepanum - https://data.gov.ru

8. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuThHI PO -
https://rosmintrud.ru/opendata
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9. ba3a oTKpBITHIX JaHHBIX NPO(ecCHOHAIBHBIX CTAHAAPTOB MUHHMCTEPCTBA TPYAA U
conmnabHoi 3amuThl PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

10. ba3a oTKpbITHIX JaHHBbIX PochuumonunTopunra - http://www.fedsfm.ru/opendata

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMemenus

Y4eOHble ay1uTOpun
JUTSI IPOBEICHUS
JICKIMOHHBIX 3aHSITHHA
Y TEKYIIEro KOHTPOJIA

Homep aynuropun, OcHanenue
HaAauMEHOBaHUue
I'-200, YuebHas rapTa co CKaMbei, CTOJI MperoaBaTess, CTyJ,
ayIUTOpHUS TpuOyHa, MyJTbTUMEIUIHBII IPOEKTOP, SKPaH
J1-400, YueOnas rapTa co CKaMbe, CTOJI MperoaBaress, CTyJ,
ayIUTOPUS JIOCKa MEJIOBasi, KOMITbIOTEPHAsI CETh C

BBIXOJIOM B IHTEpHET, KOMIBIOTEP
TIEPCOHAIIbHBIN

VYueOHbIC ayAUTOPUHN
JUISL IPOBEJICHUS
MPaKTUYECKUX
3aasatuii, KP u KII

J-26, YueOHas
ayautopus kag.
HBBCH

Kpeciio pabouee, CTOI MpernoaaBaTelis, CToJ
y4eOHBIH, CTYI, mKad 11 XpaHSHUs
WHBEHTapsl, BelaJIKa JUIsl OACKIbI, IKPaH
VMHTEPaKTUBHBINA, MYJIbTUMEIUUHBINA ITPOEKTOP,
JI0CKa MapKepHas, HOyTOYyK, KOHIULIUOHED,
MHBEHTaph ClICHUAIN3UPOBAHHBINA, THBEHTAPh
yueOHbIi, yueOHO-HArIsAHOE TTocodue ,
KAaHLEISPCKUM PUHAATIEKHOCTH, MEJ, MapKep,
CTHIIYC

VY4eOHble ayuTopun
IUIs1 IPOBEICHUS
nabopaTOpHBIX
3aHATUN

J-116, Yuebnas
nabopaTtopust KadeIpbl
P3uAD

CTOJ, CTYI, IKad, cTeH ] yaeOHbII

VY4eOHble ayuTopun
U1 IPOBEIEHUS
IIPOMEKYTOUHON

aTTecTalluu

J1-26, YueOHas
ayauropus Kag.
"33CH

Kpecio pabouee, CToI MpernoaaBaTelis, CTol
y4eOHBIH, CTyI, mKad 111 XpaHEeHus
MHBEHTapsl, Belalika JUIsl OAEK/bl, IKpaH
VUHTEPaKTUBHBINA, MYJIbTUMEIUUHBINA ITPOEKTOP,
JI0CKa MapKepHasi, HOyTOYK, KOHJUIIMOHED,
MHBEHTaph ClICHUAIN3UPOBAaHHbINA, THBEHTAPh
yueOHBI|, yueOHO-HarIs,AHOE Tocodue ,
KAaHLEISAPCKUM IPUHAIEKHOCTH, MEJI, MapKep,
CTHILYC

ITomentenus mis
CaMOCTOSITEIILHOU
paboThI

HTB-201,
KommnsrorepHslii
YUTAJIbHBIN 321

CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOJI IUCbMEHHBIH,
BEIIAJIKA JUISl OJIEXKbl, KOMIIBIOTEPHAs CETh C
BBIXOJIOM B IHTEpHET, KOMIIBIOTED
IIEPCOHAIBHBIN, TPUHTEP, KOHIUIIHOHED

ITomentenus mis
KOHCYJIbTUPOBAHHMS

J11-26, YueOHas
aynuTtopus Kag.
"33(’:"

Kpecio pabouee, CTOI MperoaaBaTeis, CTOJ
yueOHBIN, CTYI, Kad 111 XpaHEeHUs
WHBEHTapsl, BelaJIKa JUIsl OACKbl, IKPaH
WHTEPAKTUBHBIN, MyJIbTUMEAUNHBIN IPOEKTOD,
JI0CKa MapKepHas, HOyTOYK, KOHIUIIUOHED,
MHBEHTaph ClIEHUAIN3UPOBAHHBINA, THBEHTAPh
yueOHbIH, yueOHO-HaATISAHOE ToCo0He ,
KaHIEJSIPCKUI IPUHAIIEKHOCTH, MEJI, MapKep,
CTUIIYC

ITomemenus s
XpaHeHus
000pyI0BaHUS U

11-2/9, Ilomemenne
yueOHo-
BCITOMOTaTEIILHOTO

Kpecio pabouee, pabodyee MECTO COTPYIHHUKA,
CTy, mKad, mkad A OexKIbI,
KOMITBIOTEpPHAS CETh C BBIXOJIOM B MHTEpHET,
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y4eOHOTO MHBEHTAPS

nepcoHasa kad.
"99C"

MHOTO( YHKITHOHATBHBIN IICHTP, KOHIUIIUOHED,
TEJIEBU30p, KHUTH, YUCOHUKH, TOCOOUS,
KaHIEIAPCKUI MPUHAIISKHOCTH, 3epKajia
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Peneiinas 3allliTa 1 aBTOMATHU3alIUs 3JICKTPOIHCPTCTUICCKUX CUCTEM

(Ha3BaHME AUCIMILIMHBI)

6 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3
KM-4

KM-5
KM-6
KM-7
KM-8

KM-9
KM-
10

Kontponbnas padota Nel «BekropHble 1uarpaMMbl 1 MaKCUMaJlbHasi TOKOBAS 3alllUTa
(KontpomnwsHas pabota)

Kontposnbnast pabota No2 «TokoBbIe CTyleHUaThIe 3auTuThly (JloManiHee 3a1anue)
3ammra naboparopHoii pabotsl Nel (JIaGoparopnas pabora)

Kontponbnas padorta Ne3 «TokoBble HarpaBieHHbIE U TUCTAHIIMOHHBIE 3aIIUThI TUHUI
(domamnee 3amanue)

3amuta nabopatopHoi padotsl No2 (Jlaboparopnas padota)

KonTponbhas padota Ne4 «3amuThsl ¢ aDCOJIFOTHOM CeNEKTUBHOCTHIO» (JloMaliHee 3a/1aHue)
Tectupopanue (TectupoBanue)

IIncemenHslii onpoc «PeneiiHas 3ammTa 1 aBTOMaTU3alMs 3JIEMEHTOB SHEPTOCUCTEM»
(KontponpHas pabota)

3amuTa TUNnoBoro pacuera (PacuerHo-rpaduueckas padota)

3ammra taboparopHoii paboTsr Ne3 (JlaGoparopHast pabota)

Buja npoMexyToOUHOI aTTecTANMU — DK3aMEH.

Howmep
paszen
a

HUanexk | KM | KM | KM | KM | KM | KM | KM | KM | KM | KM
Paznen cKM: | -1 -2 -3 -4 -5 -6 -7 -8 -9 | -10

JIUCITUIUINHEI Hemen | 4 6 8 10 | 12 8 13 | 13 | 13 | 13
a1 KM:

Beenenue B kypc
«Peneiinas 3amura u
aBTOMAaTH3alus
AIEKTPOIHEPrETUYECKUX
CHCTEM»

11

Beenenue B kypc
«Peneitnas 3ammra u
aBTOMAaTH3alIMs + + + + + +
ANEKTPOIHEPrETUYECKUX
CHCTEM»

BekTopHbIe AuarpaMMsbl
TOKOB U HaIIPSHKEHUU IIPU
K3 8 99C

2.1

Bekropusle quarpaMMsl
TOKOB W HaIIPSOKEHUH TIPH + + + + + + + +
K3 B 99C

ToxkoBbIE 3aLIATHI OT
KOPOTKHUX 3aMbIKaHUN

3.1

TOKOBBIE 3aIIUTHI OT
KOPOTKHMX 3aMbIKaHU
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MaxkcuMmanbHast TOKOBast
3alIUTa OT MHOTO(ha3HBIX

K3

4.1

MaxkcumanbpHas TOKOBasg
3amuTa OT MHOTO(a3HBIX
K3

[TapameTtpsl cpabaThIBaHUs
U CXEMbl TOKOBBIX 3aIIUT
CO CTYyNEHYaTbIMU
XapaKTePUCTUKAMU
BBIJIEP)KEK BPEMEHU

5.1

[Tapametpsl cpabaTbiBaHus
U CXEMbI TOKOBBIX 3alIUT
CO CTYIICHYATbIMU
XapaKTepUCTUKAMU
BBIIEPIKEK BPEMEHU

ToxoBbie HaIIpaBJICHHBIC
3allUThI

6.1

ToxkoBbie HaIIpaBJICHHBIC
3allUThI

3amuTa oT K3 Ha 3eMi1o B
CETH C 3a3eMJICHHOM
HEUTpAJIbIO U OT
3aMBIKaHUM Ha 3€MIIIO B
CETH C U30JIMPOBAHHON
HEHUTPaJIbIO

7.1

3amuta ot K3 Ha 3emitio B
CETH C 3a3¢MJICHHOU
HEWUTpPaJbIO U OT
3aMbIKaHUN Ha 3€MIIIO B
CETH C U30JIMPOBAHHON
HEUTpPaJIbIO

ABTOMAaTHUYECKOE
ITIOBTOPHOE BKJIOUECHUE U
aBTOMATHYECKUH BBOJ
pe3epBa

8.1

ABTOMaTHYECKOE
ITIOBTOPHOE BKJIOUECHUE U
aBTOMATHYECKUH BBOJ
pe3epBa

I[I/ICTaHI_II/IOHHaH 3aiuTra

9.1

JlucranuyoHHas 3amura

10

Huddepennmanpapie
TOKOBBIE 3alUTHI

10.1

Huddepennmanpapie
TOKOBBIE 3alUTHI

11

Peneinas 3ammra u
aBTOMAaTHKa COOPHBIX
muH. PezepsupoBanue
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111

Peneiigas 3amura u
aBTOMaTHKa COOPHBIX
muH. PezepBupoBanue

12

Peneitnas 3amura u
aBTOMaTHKa
TpaHcGopMaTopoB

121

Peneiigas 3ammra u
aBTOMAaTHKa
TpaHchopMaTopoB

13

Peneiinas 3amura
CHHXPOHHBIX T€HEePaTOPOB

131

Peneiinas 3amura
CHHXPOHHBIX T€HEePaTOPOB

14

Peneiinas 3ammura 610Ka
reHepaTop-
TpanchopmaTop

141

Penetinas 3ammra 010xa
reHepaTop-
TpanchopmaTop

Bec KM, %:

10

10

10

15

20

10
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