MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagienne noaroroBku/cnenuajbHocTh: 13.03.02 D1eKTpo3HepreTUKa 1 3JIeKTPOTEXHUKA

HaumeHnoBaHune 06pa3zoBaTejibHOI NPOrpaMMbl: JJ1eKTP000Opy10BaHUE U 3JIEKTPOXO03AiicTBO NPeNpPHATHI,
OpraHu3auuii u yupesxaeHui

YpoBeHnb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OUHoO-3209HASA

Pabouast nporpaMma QM CHUILIHHBI
OCHOBBI PEJIEMHOU 3AIIUTBI U ABTOMATUKU

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTebHOI
NPOrpamMMblI:

Yacrb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBLIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.07.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

9 cemecTp - 3;

Yacos (Bcero) no yueoHomy
MJIAHY:

108 yacoB

Jlekuuu

9 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

9 cemecTp - 16 yacos;

JlabopaTopHbie padoThI

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

Kouncynbranuu

9 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

9 cemecTp - 73,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnasa koHTakTHas padora

MPOBOAUTCS B PAMKAX YaCOB Ay/IMTOPHBIX 3aHATHI

BKJIIOYas:
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

9 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

B : Bnageney Muxees [1.B.
[IpenoaBaTenn * Mol ¢ NaerTbnratop Rel7531c2-MikheevDV-e437eca| J1.B. MuxeeB
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K IOB.
PykoBogutens Gnaneren MaTroHHa 108,
00pa30BaTEIbHON IPOrpaMMBbI Vaermigwkarop___|ROID5Ab1d-MatiuninaYV-7d5d8123 MarroHnHa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

eeak

Bnageney,

Mwuxeee [.B.

SMaM ¢

Wpentndukatop

Rel7531c2-MikheevDV-e437ec4d

JI.B. MuxeeB




1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Leab ocBOeHUSs TUCHUIIMHBI. U3YYCHHE OCHOB PEJICHHON 3amuThl U aBTOMaTuku (P3uA) mis
MOCIIEAYIOMIETO HCIIONB30BAHUS TMPU TMPOCKTHUPOBAHUU M IKCIUTyaTallMH CHUCTEM DJICKTPOCHAOKEHUs

00BEKTOB.

33[[3‘11/[ AUCHHUIIIMHBI

- 03HaKOMJICHHE 00y4YaroIerocs ¢ Ha3HaUeHUEM PeJIeHHOM 3alllUThl U aBTOMAaTUKH NP PEIICHUN
BOTIPOCOB HAJIC)KHOCTH CHCTEM 3JIEKTPOCHA0KCHHUS,
- U3y4YEeHHE CYIIECTBYIOIIMX 3JIEMEHTHBIX 0a3 pesIeHbIX YCTPOUCTB B CXEMax PeICHHON 3alIUThl

1 aBTOMATHUKH,

- U3y4YeHHE IPUHIUIIOB Pa0OTHI TOKOBBIX 3aIlUT;
- (hopmupoBaHNE HABBIKOB IPUHSTHS U 000OCHOBAHUS PEIICHUH B BBIOOPE CXEM PENCHHOM 3alUThI

N aBTOMATHKH CXCM 3J'IeKTp0€Ha6}KCHI/I$I KOHKPETHBIX 00BEKTOB.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIHIi !

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHXKEHUS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-6 Criocoben
y4acTBOBATh B
obecreyeHny mmoKaszaTesen
(G YHKIIMOHUPOBAHUS
o0opynoBaHus 00BEKTOB
po(hecCHOHATTLHOM
EeITEIbHOCTH

N-1nk-6 [IpumeHseT MeTO b
pacuera rnokasareneun
(GYHKIIMOHUPOBAHHUS
AJIEMEHTOB M CUCTEM
TEXHOJIOTHYECKOTO
o0opyoBaHus 00BEKTOB
npodeccuoHanbHOMI
JIeATeTbHOCTH

YMETh:

- paccuMTaTh MapaMeTpbl MAKCUMAJIbHOM
TOKOBOM 3aIIUTHI JIMHUHA 1 TOKOBOH
OTCCYKHU.

I1K-6 Cniocoben
y4acTBOBATh B
obecrnieueHny MmoKasaresei
(G YHKIIMOHUPOBAHUS
o0opynoBaHus 00BEKTOB
npodecCHOHATbHON
JESTENIbHOCTH

NJ1-2nk-6 3HAET METOIbI
BEJICHUS pEXKUMOB pabOThI
00BEKTOB PO eCCHOHATIBHON
JeSITeTbHOCTH

3HATH:
- 00J1aCTH MPUMEHEHUS U Ha3HAUYEHUE
OCHOBHBIX TUIIOB PEJICHHOM 3aILNTHI.

IIK-6 Cnocoben
y4acTBOBATh B
o0ecIreyeHny IoKa3aTesieh
(bYHKIIMOHUPOBAHHUS
000py10BaHNs 0OHEKTOB
npodeccuoHaNbHOM
JIEATENLHOCTH

NJI-3nk-6 JlemoHcTpUpyeT
MIOHUMaHHE B3aUMOCBSI3H
3aj1a4 HKCIUTyaTalu U
o0ecrieueHus
TEXHOJIOTHYECKUX PEIKUMOB
paboThl 00BEKTOB
poQeCCHOHATBHON
JeSITeTTbHOCTH

3HATh:
- Ha3HAYCHUE U TIPUHIIUIIBI JCHCTBUS
pENEHHON 3alUThl 1 aBTOMATHKH,
AJIEMEHTHYIO 06a3y, 0COOCHHOCTH
HCITOJIb30BaHUS HCTOYHUKOB
OINEPaTUBHOTO TOKA.

YMETbh:
- QHAJIM3UPOBATh PEXKUMBI PAOOTHI

W3MEPHUTENBHBIX TPaHC(HOPMATOPOB.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniauHa OTHOCHUTCA K OCHOBHOM TpodeccHMoHambHOM 00pa3oBaTeIbHOM MporpaMme
D1eKTpooOOpyIOBaHHE U DBJIEKTPOXO3SMCTBO MpeNNnpUATHi, OpraHM3alui M yupexaeHuil (mamee —
OIIOII), HampaBnenus mnoarotoBku 13.03.02 DOnekTposHepreTMka M DIEKTPOTEXHHKA, YPOBEHb
o0pa3oBaHUs: BhICIIEE 0Opa3oBaHUE - OaKalaBpHar.



Bazupyertcst Ha ypoBHE cpeqHero oo1iero oopazoBaHusl.

Pe3ynbraTel 00yueHus, OTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pacnipenenenue Tpy10eMKOCTH pa3zena (B 4acax) 1o BUJIaM y4eOHOI paboTh

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
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Hasnauenue, nmpuHIMIT 20 9 4 - 6 - - - - - 10 - Ilodzomogka Kk nabopamopnoii pabome:
IMOCTPOCHUSA U I/IsyquI/Ie MaTepHraioB U MOATOTOBKA K
ayeMeHTHas 6a3a BBITIOJTHEHHIO U 3aLIMTE Ja00paTOPHOU paboTHI.
pEneHON 3aIUThI U J1J1s1 BBITIOJTHEHUSI 3aIaHU# 110 JIabopaTOpHO
aBTOMAaTHKU CUCTEM paboTe HEOOX0ANMO TPEIBAPUTEIHEHO H3Y4UTh
ANEKTPOCHAOKEHUS TEMY Y 3aJIa4¥ BBITIOJHEHUS J1a00paTOpHOU
11 Beenenue. Peneiinas 20 4 - 6 - - - - - 10 - paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BApUaHTOB

3aIuTa; oomme
CBe/ICHUS, Ha3HAUCHHE,
TpeOOBaHNUS, OCHOBHBIE
AJIEMEHTEI.
JneMeHTHbIE 0a3bl
YCTPOUCTB pesieHON
3aIUTHl 1 ABTOMATHKH
CUCTEM
3JIEKTPOCHAOKEHHUSI.
Jlornueckas,
CUTHAJIbHAS U
UCIIOJTHUTEIbHAS YaCTH
peneiHoM 3aIMThI.
Henu ynpasieHus
BBICOKOBOJIBTHBIM
BBIKITIOYATEIICM.
WcTOYHUKH U CXEMBI
OTIEPaTUBHOTO TOKA.

00paboTKH pe3yIbTATOB 110 N3YUYECHHOMY
Marepuainy B pasaene "Ha3zHaueHue u
TIPUHIUIIBI TOCTPOEHHS PEIeHHOM 3alnThl 1
ABTOMATHKH CHCTEM 3JICKTPOCHAOKEHHSI.
OnemenTHas 6aza'.

110020mogKa K NpaKmuuecKum 3aHAMuaM:
IToAroTroBka K BBIIIOJIHEHUIO 33/JaHUI HA
MIPAKTUYECKUX 3aHATUAX IO pa3zieiry
"Ha3HaueHune 1 IPUHIUITBI TOCTPOCHUS
peJeitHO 3alUTh 1 aBTOMAaTHKH CUCTEM
aNeKkTpocHaOKeHus. DieMeHTHas 6a3a'.
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJIHUTEIBHOTO TEOPETUYECKOTO MaTepHana
o paszeny "Ha3sHaueHue U NIpUHIUIBI
MOCTPOCHUS PEIEHHON 3alIUThl U AaBTOMATUKU
CHCTEM 3JIeKTPOCHAOKeHM. DneMeHTHas 6aza.'
Iodzomoska Kk meKxyuiemy KOHmpouio:
W3ydenne maTepragoB U OATOTOBKA K
KOHTPOJIBHOMY MEPOTIPHSTHIO TIO Pa3JIeITy
"Ha3zHnaueHne 1 IPUHINIIBI HOCTPOCHHUS
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perneiiHOM 3alUThl U aBTOMATHKH CHCTEM
AIIEKTPOCHAOKEHUSI. DIeMeHTHas 6aza".
H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:
[1], cTp. 7-66, 281-295
[2], cTp. 5-36, cTp. 39-44

2 W3mepurenbHbIe 16 10 Iloozomoeka K meKyuiemy KOHmMPOJI0:
TpaHc(opMaTops! B N3y4yeHne maTeprasioB U MOJrOTOBKA K
cXeMax peneiHon KOHTPOJIBHOMY MEPOIPUATHUIO IO pa3feny
3aIUTH "UsmepurenbHbe TpaHchopMaTops!'”.
2.1 | TpancdopmaTopsl TOKA. 16 10 Iloozomogka k 1abopamopmnoit pabome:
TumnoBbie cXeMbl W3y4yeHne matepualioB U MOJAroTOBKA K
COeIMHEeHUs] 0OMOTOK BBITIOJTHEHHIO U 3aLIMTE Ja00paTOPHOU paboTHI.
TpaHc(opMaTopoB TOKa J1J1s1 BBITIOJTHEHUSI 3aIaHU# 110 JIabopaTOpHO
U pelie ToKa. paboTe HEOOX0ANMO TPEIBAPUTEIHEHO H3Y4UTh
Tpauchopmaropsr TEMY U 3aJIa4¥ BBIOJHCHHUS JTA00PaTOPHOI
HarpspkeHust. Tunossie paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BApUaHTOB
CXEMBI COCMHEHNUS 00paboTKH pe3yIbTATOB 110 N3YUYECHHOMY
00MOTOK MaTepuany B pasjene "M3MepurensHsle
TpaHc(opmaTopoB TpaHcdopmarops!'.
HaIpsOKSHUs! U pelie I10o020mo6Ka K npaKmu4eckum 3auAmuam:
HaIpsDKeHHUS. [MToaroroBka K BBIMOJHEHHUIO 33JJaHUI Ha
NPaKTHYECKUX 3aHATHUSIX 110 Pa3ieny
"N3mepurensHble TpaHchopMaTops!”.
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEJIBHOTO TEOPETHYECKOT0 MaTepralia
o pazneny "U3mepurenbHble
TpaHchopMaToph!'.
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], cTp. 66-71
[2], cTp. 45-105
3 TokoBbIe pereiiHbIe 36 20 CamocmosmenbHoe uzyuenue
3alIUTHI U YCTPOHCTBA meopemuuecko20 mamepuana: zyuenue
ABTOMATHKH CHCTEM JIOTIOJTHUTEIBHOTO TEOPETUYECKOT0 MaTepualia
INIEKTPOCHAOKEHHUS 1o paszerny "YCTpoiCTBO B MPHUHITUITEI
3.1 ToOKOBBIE pesIciHbIC 36 20 JIEHCTBUS TOKOBBIX PEIICHHBIX 3aIINUT U

3alUThL. Y CTpOMCcTBa

aBTOMATHKH CHCTEM DJIEKTPOCHAOKEeHHS" .
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ABTOMATHKH CUCTEM
3NEKTPOCHA0KEHUS.

Ilodzomogka k 1abopamopnoit pabome:
W3y4yeHne matepuaoB U MOJrOTOBKA K
BBITIOJTHEHHIO U 3aLIMTE Ja00PaTOPHOU paboTHI.
Jlns BeITIONTHEHUSA 3a0aHUH 110 TabopaTOpHOI
paboTe HeOOXOMMO TIPEIBAPUTEIBHO U3YIUTh
TEMY M 3a/1a9¥ BBITIOJHEHUS 1a00paTOpHOH
paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BAPUAHTOB
00pabOTKU pe3yNIFTATOB 110 H3YICHHOMY
MaTepHuaiy B paszene "YCTponcTBO 1
NPUHIUIIBI JEWCTBHS TOKOBBIX PEJICHHBIX
3alllUT 1 aBTOMAaTHKHU CUCTEM
3JIeKTpOCHA0KEHuUs" .
Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
[ToaroroBka K BBIIIOJIHEHUIO 33/JaHUNA HA
MPaKTHYECKUX 3aHATHUSIX 110 Pa3leny
"YCeTpoNCTBO U NPUHLIUIIBL JEHCTBUS TOKOBBIX
pENeHBIX 3aIIUT U aBTOMaTHKH CHCTEM
ANMEeKTpOCHAOKEeHNUs".
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
W3y4yenne maTeprasioB U MOJrOTOBKA K
KOHTPOJLHOMY MEPOTIPHATHIO MO pa3feiry
"YCTpONUCTBO M MPUHIIUIIBI IEHCTBHS TOKOBBIX
peneﬁHHx 3allIUT 1 aBTOMAaTHKHU CUCTEM
aNeKTpocHaO)eHus".
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], cTp. 72-98; cTp. 204-216, 221-231, 236-248
[2], cTp. 37-38
[4], cTp. 121-186

DK3aMeH

36.0

0.5

335

Bcero 3a cemectp

108.0

16

16

05

40

335

Hroro 3a cemecTp

108.0

16

16

2

0.5

73.5

IIpumeuanue: Jlex — nexiun; JIab — mabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMU 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/padotam; ['K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
muctumuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texkymmiit KoHTposb; [TA — mpomexyTouHas

aTrTeCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Hasnauenue, npunyun nocmpoenus u diemenmuas 6a3a peietiHou 3auumaol U asmomamuKy
cucmem d1eKmpOCHAOICeHUs

1.1. Beenenue. Peneiinas 3amuTa: o0IIue CBEJCHM, Ha3HAUYECHUE, TPEOOBAHUS, OCHOBHBIC
3JIEMEHTHI. DJIEMEHTHBIE 0a3bl YCTPOUCTB PEIeHHOM 3alUThl U aBTOMAaTHKH CUCTEM
aneKTpocHaOxkeHus. Jlornueckasi, CHrHaJIbHasl U UCIIOJIHUTEIbHAS YaCTH pesieiHol 3amuThl. Lenn
YIPaBJIEHUS BBICOKOBOJIBTHBIM BBIKJIIOUATENIEM. ICTOYHMKY M CXEMBI OIIEPAaTUBHOT'O TOKA.

Beenenue B gucuunuHy. HopManbHble, aHOpMalbHBIE M aBapuiiHble pekuMbL. KopoTkue
3aMBIKaHHUSA B JIEKTPUUECKHUX CETAX C Pa3IMYHbIMU pekuMaMu HelTpanu. Kiaccudukanus cpeacTs
peneiiHON 3amuThl W aBTOMAaTUKH. TpeOoBaHMA, NpEABSABISEMblE K YCTPOMCTBaM peledHON
3amuThl. CTPYKTypHBIE YacTH M OCHOBHBIE DJJIEMEHTBHI DPEJIeHHOW 3amuTel. M3meputenbHas,
JIOTUYECKasl, CUTHAlbHAs M MCIOJIHUTENbHAs YacTU pelelHoN 3amuThl.. OnpenerneHue pee.
CTpyKTypHBIE CXEMBI M IIPUHLHUIIBI B3aUMOACUCTBHS 3JIEKTPOMEXaHUYECKOTO U CTaTUYECKOIO pelie
U ympasisiemMoro sneMeHTa. IIpoxoanas xapakrepuctuka pene. Kiaccupukamus >IeKTPUYECKHX
pene. Pene Ha 31eKTpoMEXaHUUYECKOW 3J€MEHTHON 0a3e: 3JeKTPOMArHUTHBIA M HMHAYKIHMOHHBINA
npuHUMIBL aercTBus. Ilpumepsl peie.. YcTpolcTBa peneidHON 3alUThl HA MUKPOIIPOLIECCOPHOU
35eMeHTHOI 6a3e.. Llenu ynpaBieHus: BBICOKOBOJIBTHBIM BbIKIIIOUYaTesneM. HazHaueHne 1 OCHOBHBIE
TpeOOBaHMS K ONEPATUBHOMY TOKY B YCTPOMCTBAaX peJIeMHOM 3anIuThl. VICTOUHHUKHN MOCTOSTHHOTO U
IIEPEMEHHOT0 ONEPATUBHOIO TOKA..

2. Usmepumenvhovie mpanc@opmamopsl 6 cxemax peieiunou 3auumol

2.1. Tpancdopmaropsl Toka. TUIIOBBIE CXEMBbI COEMHEHUSI OOMOTOK TPaHC(HOPMATOPOB TOKA U
pene Toka. TpanchopmaTopsl HanpsKeHUs. TUITOBBIE CXEMBI COSTMHEHUST 0OMOTOK
TpaHc(hOPMATOPOB HAMPSKEHUS U PeJie HaPsSKEHHUS.

W3meputenbHbie TpaHchopMaTOphl: HazHaueHWe W TpeOoBaHus. TpanchopmaTopsl TOKa:
KJaccu(uKaus, ycloBHOE O0O3HAaYeHHE, KOHCTPYKTHBHOE HCIIOJIHEHHE, NMPUHIMI JICHCTBUS U
cxema 3aMmeleHus. Buabl 1 mpUuuHBI MOTpeIHOCTeN TpaHcPopMaTopoB ToKa. CriocoObl CHUYKEHUS
HOTPEIIHOCTH  TpaHcopMaTopoB Toka. TpeOoBaHMS K TOYHOCTH TpPaHCHOPMATOPOB TOKA,
MUTAIONIMX peeiiHyro 3amuTy. Kiaccsl TOUHOCTH M3MEPUTENbHBIX TpaHchopmaTopoB Toka. Beidop
TpaHc(OpPMATOPOB TOKAa M JONMYCTUMOW BTOPUYHOW HArpy3kd.. THIOBBIE CXEMbl COECIUHEHHUS
0OMOTOK TpaHc(OpMaTOpOB TOKa: MOJIHAs 3BE€3/la, HEIOJIHAs 3B€3/la, MOJHBIH TPEyrojbHUK,
HEMOJHbIM  TPEeyrosibHUK, (UIBTP TOKOB HYJEBOM  mocienoBarenbHOCTH.  KabenbHbIi
Tpancopmarop. Harpyska TpancpopmaropoB TOoka.. TpaHcopmaTtopsl  HalpsHKEHHUS:
KJaccu(uKalus, ycloBHOE 00O3HAaYeHHE, KOHCTPYKTHBHOE HCIIOJIHEHHE, NMPUHIMN JISHCTBUS U
cxema 3amemieHus. IlorpemHocT M Kjacchl TOYHOCTH. THIIOBBIE CXEMBI COEIMHEHUS
TpaHchopMaTopoB HampskeHHs. [loBpexaeHuss B LEMAX TPaHCPOPMATOPOB HANpPSHKEHUS U
KOHTPOJIb 3@ UX COCTOSIHMEM. EMKOCTHBIE 1€UTENN HANPSKEHUS. .

3. Toxosbie penetinble 3auumsl 1 YCmpoucmed asmoMamuKy cCUcmem SﬂeKmDOCHCZd’)fC'eHu}Z

3.1. TokoBbIe peneiHbIe 3aMUTHI. Y CTPONCTBAa aBTOMATHKH CHCTEM JIEKTPOCHAOKECHHUS.

MakcumanbHasi TOKOBas 3allliTa, TOKOBAask OTCEUKa, TOKOBas HampaBiieHHas 3auuta. [[punuun
JIEHCTBUsI, CXEMBI, HACTpOWKa pese, 00JacTu NMpuMeHeHus.. HazHaueHue, MPUHINI JEHCTBUS U
CXEMBbl YCTPOMCTB aBTOMAaTUYECKOI'O0 MOBTOPHOTO BKJIIOYEHUS, ABTOMAaTUYECKOI'O BKIIOUEHUS
pe3epBa U aBTOMaTUYECKOM YaCTOTHOM pa3rpy3KH..

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. 7. Pacyer u BbIOOp yCTaBOK MHOTOCTYTIEHYATHIX TOKOBBIX PEJICHHBIX 3aIlIUT.;
2. 6. Pacuet u BBIOOp YCTaBOK TOKOBBIX OTCEUEK.;



3. 5. Pacuer u BBIOOp yCTaBOK MakCHMaJIbHON TOKOBOH 3aIUTHI.;
4. 4. Be16op TpaHnchOpMaTOPOB TOKA /IS PEICHHON 3aIlUTHI. ;
5. 3. HacTpoiika MUKpOIIPOLIECCOPHBIX TEPMUHANIOB P3A.;
6. 2. MukpomnporueccopHblie TepMuHaiibl P3A.;

7. 1. DnexTpoMexaHUUECKUE pesie TOKA U HAIPSKEHUS. ;

8. 8. Pacuer u BBIOOD yCTaBOK HalpaBJIEHHBIX TOKOBBIX PEJIEHHBIX 3aILHUT..

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEYCMOTPEHO
3.5 KoncyabTanum

I pynnosgvie koncyrbmayuu no pazoeiam oucyuniunol (I'K)

1. T'pynmoBble KOHCYJbTAllMM MPOBOJATCS B YCTAHOBJICHHbIC B PACIHMCAHUU Yachl HEpe]
coavyel CTyAeHTaMH 3K3aMEHa.

2. T'pynmnoBble KOHCYJbTAIIMM TMPOBOJSATCS B YCTAHOBJCHHBIC B PACIHMCAHUU Yachl MEpe.
coavyei CTyA€HTaMH 3K3aMEHa.

3. ['pynmnoBble KOHCYNbTallUM MPOBOJAATCS B YCTAHOBIICHHBIE B PACHUCAHHM YacChl IMEpes
coavyei CTyAE€HTaMH 3K3aMEHa.

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3anaHUpPOBaHHBIE PE3YIbTAaThl 00YUEHNUS 110

Howmep paznena
JUCHUTIIUHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Konpr
JUCLUIIIINHE COOTBETCTBUU C
MHIMKATOPOB
(B COOTBETCTBUH C pa3zieiioM 1) n.3.1)
1| 2] 3

3HaTh:
o0JacT MPUMEHEHUS U Ha3HAYeHHE OCHOBHBIX TUIIOB Kontponbnas pabora/KontposnbHas padota Nel
pENeHON 3aIIMThI N-2nx-6 + «Ha3nayenue u NpUHIMIIBI TIOCTPOCHHUS PEICHHON

3aIUTHl U @BTOMATUKU CUCTEM DJICKTPOCHAOKEHUS.
Ha3HA4€HME U IPUHLHAIIBI ICUCTBUS PEIICUHON 3aIUATHI Konrtponsnas padora/Konrponsaas padora Nel
Y aBTOMATHUKH, HJIEMEHTHYIO 0a3y, 0COOEHHOCTH N-3nk-6 + «Ha3naueHnue u NpUHIMIBI IOCTPOEHUS peleitHON
MCI0JIb30BAaHUSl HCTOYHUKOB ONEPATUBHOIO TOKA 3alIMTHl 1 aBTOMATHKH CUCTEM DJICKTPOCHAOKEHUS.
Ymern:
PaccHMTaTh NapaMeTpbl MvaKCI/IMaHLHoﬁ TOKOBOM V- + KontponbHas pa60Ta/KOHTPOJ'IBHa}I pabota Ne3 «Pacuer
3aIUThl TMHUNA U TOKOBON OTCEYKHU [1aPAMETPOB TOKOBBIX PEICHHBIX 3aIIUTY.
aHAIIM3UPOBATh PEKUMBI PAOOTHI H3MEPUTEIHHBIX VT-3mics + KonTponbnas pabora/Kontponbnas padota No2
TpaHc(hopmMaTopoB ] «3mepuTenbpHbIe TpaHCHOPMATOPHIY.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
9 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Kontponbnas padora Nel «Ha3HadeHre v MPUHLIUIIBI IOCTPOCHHUS PEICHHOM 3alUThI U
ABTOMATHKH CHCTEM 3JIeKTpocHaOxeHus». (KoHTponbHas paboTta)
2. KonTponbHas padota No2 «3meputenbHbie TpanchopmaTopsny. (KoHTponsHas padora)
3. Konrposbnas padota Ne3 «Pacder nmapaMeTpoB TOKOBBIX pesielHbIX 3amuTy. (KoHTpoapHas
pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Ixzamen (Cemecmp No9)
Wrorosasi oneHka Mo AWCIUIUIMHE BBICTaBIsIeTCS B COOTBETCTBUU C llomokenmem o bamibHo-
peiitunroBoir cucreMe ®I'BOY BO "HUY "MDOU": Ha oCHOBE CEeMECTPOBOIl COCTaBIAIOIIEH
OIICHKH U OIIEHKH Ha SK3aMEHE.

B nunnoM BeICTaBIsETCS OICHKA 3a 9 CEMCCTD.

Ipumeuyanue: OnieHOYHBIC MaTEPUAITBI TIO JUCIUIUIMHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Kupeena, O. A. Peneiinas 3aiuTa 1 aBTOMaTHKA 3JIEKTPOIHEPTETUUECKUX CUCTEM : YUEOHUK IS
CpeaHero npogeccuoHaIbHOro 00pazoBaHMs Mo cnenuaabHOCTH "Peneiinas 3ammra u
aBTOMaTu3aIus uekTposHeprernueckux cucrem" / 3. A. Kupeesa, C. A. Llpipyk . — 7-€ u3 .,
nepepad . — Mocksa : Akagemusi, 2020 . — 320 c. — (IIpodeccuonanbroe odpasoBanue) . - Ha o6
[Tpodeccuonanpublilt Moaynb "Hanaaka u ucnpiTaHuE YCTPONCTB peleHON 3alIUThl, aBTOMAaTUKH,
CpeACTB u3MepeHuit u cucreM curHanuzanuu” . - ISBN 978-5-4468-8925-9 .;

2. Temkuna, P. B. Peneitnas 3amura 1 aBTOMaTU3aIMs JIEKTPOIHEPTETUUECKUX CUCTEM : yueOHOe
nocoOue no HampasiaeHuo 13.03.02 "OnekrposHepreruka u anekrporexuuka” / P. B. Temkuna, O.
O. Huxomnaesa, Ham. uccien. ya-t "MBOUN" (HUY"MDU") . — Mocksa : U3x-Bo MOU, 2021 . — 248
c. - ISBN 978-5-7046-2505-6 .

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

3. Aunpees, B. A. Peneiinas 3anura u aBToMaTuKa CUCTEM DJIEKTPOCHAOXKEHUS | YUeOHUK JUIs
BY30B I10 CIEIUATBLHOCTH "DNeKTpocHaOkeHue" HanpaBieHus "DnaekTpodnepreTuka’ / B. A.
AHpapeeB . — 6-e uzn., crep . — M. : Beicmas mkona, 2008 . — 639 c. - ISBN 978-5-06-004826-1 .;
4. EpmioB A. M.- "Peneiinas 3amura B cUCTeMax 3JeKTpocHa0xeHus HamnpsbkenneM 0,38-110 KB",
(2-e u3x., mepepad.), UznatensctBo: "Undpa-Umxkenepus", Bosoraa, 2020 - (608 c.)
https://e.lanbook.com/book/148385.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CHAO "TIpomereii";
2. Office / Poccuiickuii makeT o(hpUCHBIX IPOrpamm;
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3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;
4. Buneoxondepeniuu (Maitna, Coepmxas, BK u ap);
5. SFT2841;

6. Master PDF Editor.

5.3 UnTepHeT-pecypchl, BKJIOYasA NPodeccuoHaIbHbIe 0a3bl JAHHBIX 1 HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0J1M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

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

5. ba3a nanHbIX )KypHaJioB u3aareascTBa Elsevier - https://www.sciencedirect.com/

6. DJIeKTpOHHBIE pecypchl H3aaTelbcTBa Springer - https://link.springer.com/

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

8. baza nannbix Scopus - http://www.scopus.com

9. HanmoHabHas JJ1eKTPOHHAs OudmoTeka - https://rusneb.ru/

10. 3BC "KoncyabTant cryaenra' - http://www.studentlibrary.ru/

11. ba3za nannbix IEL uznarenscra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

12. dnexTponnas 6udmmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

13. IopTaa oTKpHITHIX AaHHBIX Poccuiickoit dexepamuu - https://data.gov.ru

14. DnexTponHas oTkpbITas 0a3a naHHbIX ''Polpred.com O630p CMU" -
https://www.polpred.com

15. Uudopmanmnonno-cnpapoynas cucrema «Kogexc/Texakenmepr» - Hitp:\\proinfosoft.ru;
http://docs.cntd.ru/

16. HauuoHaIbHBII MOPTAaJI OHJIAKH 00yyeHus: «OTKpbITOE 0O6pa3oBanuey - hitps://openedu.ru
17. Opunnanbubiii caiit Pe1epaibHOI0 AreHTCTBA M0 TEXHUYECKOMY Pery/JIupoBaHHI0
MeTpoJioruu - http://protect.gost.ru/

18. OTkpbITas yauBepcuterckas nupopmannonnas cucrema «POCCHS» -
https://uisrussia.msu.ru

19. OpunnanbHbli caiit MUHMCTEPCTBA HAYKH U BbicLero odopasosanusi Pocceniickoii
®denepanuu - https://minobrnauki.gov.ru

20. ®enepanbHblii noprau "Poccuiickoe odpaszosanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep aynuropun, OcHamenue
HAaHMEHOBAHHE
VY4eOHble ayautopun XK-120, MamuHHbIH 3a1 cepBep, KOHIUIMOHEP
IUI IPOBEIECHUS MBI

JIEKIIUOHHBIX 3aHATHU U
TEKYIIErO0 KOHTPOJIA

VY4eOHble ayauTopun K-120, MamvHHBIH 3aI1 cepBep, KOHAUIMOHED
IUI IPOBEIECHUS MBI
MPAKTUYECKUX 3aHITUH,
KP u KII
VY4eOHble ayAUTOPUHI OIII13-24, JTaboparopus CTOJI IIperoiaBaTessi, CTON Y4eOHbIH,
JUTSA TIPOBEJICHUS "MuxkpornporeccopHas cTya, mKad yIsi JOKYMEHTOB, BEIIaIKa
71a00paTOPHBIX 3aHATHH 3aluTa U aBToMaThka" JUISL OJIEXKbI, KOJIOHKU 3BYKOBBIE,

MYJIbTUMEAUNHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP MEPCOHATIBHBIN
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YueOHbIC ayAUTOPUHU

K-120, MammHHEBIHI 3471

cepBep, KOHIUITUOHED

JUIS [IPOBEIECHUS HBI]
MIPOMEKYTOUYHOM
aTTecTanuu
ITomemenus s HTB-303, JlekumnonHast CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
CaMOCTOSTEIIbHOM ayIUTOPUS IMMCHMCHHBIN, BEIIAJIKa JIJIS OJICKIbI,
paboThl KOMIIBIOTEPHAS CETh C BBIXOJIOM B

HHTepHeT, KOMIIBIOTEP NIEPCOHANIBHBIN,
IPUHTEP, KOHJUIMOHED

ITomenienus miis
KOHCYJbTUPOBaHUS

DIIID-22, Kabuuer
COTPYJTHUKOB

CTOJI, CTOJI JUISI OPTTEXHUKH, CTYJ, mKad
JUISL TOKYMEHTOB, IIKa( ISl OAEKIbI,
KOMITbIOTEPHAs CETh C BBIXOJOM B
HHuTtepHer, MHOTO(YHKITMOHAIBHBIN
LEHTP, KOMIIBIOTEP NEPCOHATBHBIMN,
PUHTED

ITomemenus s
XpaHEHUs
o0opymoBaHus U
y4e0HOr0 WHBEHTapPs

A-219/a, KaObuner
COTPY/IHUKOB Kag.
"9HH9"

Kpecyo pabouee, CTOJ AJis pabOoThI C
JOKYMEHTaMHU, IKaQ sl OJCHKIbI, IKad
JUIsl XpaHEHUs UHBEHTaps, Tym0a
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

OCHOBBI pCHCﬁHOﬁ 3allIUThI 1 aBTOMAaTHUKH

(Ha3BaHME AUCIMILIMHBI)

9 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2
KM-3

Kontponbnas padora Nel «Ha3znaueHue M IpUHIMIIBI TOCTPOCHUS PEICHHON 3aIUThI U
ABTOMATHUKH CHCTEM dJIeKTpocHadxkeHus». (KonTpoiapHas padora)

Kontponbnas padora No2 «M3meputenbhabie Tpanchopmatopsl». (KornTponsHas padota)
Kontponsnas padora Ne3 «Pacuer mapaMmeTpoB TOKOBBIX penieiiHbIX 3ammTy». (KoHTponbHas
pabora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Howmep
paznena

Nunekc KM- | KM- | KM-
KM: 1 2 3

Pasgen nucuuIuinebl
AT Auen Henens 6 12 14

KM:

Ha3HaquI/Ie, IIPUHIMUII TIOCTPOCHHA U 3JICMCHTHAA baza pCHCﬁHOﬁ
3allUThl U aBTOMAaTHKU CUCTEM 3JIGKTpOCH3.6)KeHI/I$[
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Beenenue. Peneiinas 3ammura: oOIMe cBeAeHM, Ha3HAYEHHE,
TpeOOBaHUs, OCHOBHBIE AJIEMEHTHI. DJIEMEHTHbIE 0a3bl yCTPONUCTB
PENCHOM 3aIMThl 1 aBTOMAaTHKH CHUCTEM 3JICKTPOCHAOKCHHS.
Jlornyeckasi, CUTHaJIbHAs U UCIIOJIHUTEIIbHASI YaCTH PEJICHHOMN
3amuThl. Llenu ynpaBneHust BBICOKOBOJIbTHBIM BBIKITHOYATEIIEM.

W cTouHNKY 1 CXEMBI ONIEPATHBHOTO TOKA.

N3mepuTenbHble TpaHCHOPMATOPHI B CXeMaxX peleHO 3aiuThl

2.1

Tpanchopmaropsl Toka. TUIOBBIE CXEMBI COETMHEHUST 00OMOTOK
TpaHchopMaTOpOB TOKA U petie Toka. TpanchopmaTopsl
HanpspkeHus. TUIOBbIE CXeMbl COeTUHEHHUST OOMOTOK
TpaHCc(HOPMATOPOB HANIPSIKEHUS U PeJie HAIPSKEHUSI.

ToKOBBIE peneiHbIe 3alIUThl U YCTPONCTBA aBTOMATHKU CUCTEM
AIIEKTPOCHAOKEHUS

3.1

ToxoBBIE peneiHbIe 3alUThL. Y CTPOMCTBA ABTOMAaTUKHA CHCTEM
AIIEKTPOCHAOKECHHSI.

Bec KM, %: | 30 30 40
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