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

HaumeHoBaHune 06pa3oBaTe/bHOI NPOrpaMMbl: JJIeKTPOOOOPYI0BAHME U JJ1EeKTPOXO03AiCTBO NPeANPUSITHI,
OpraHu3auuii u yupesxaeHui

YpoBeHb 00pa3oBaHusi: BbiclIee 00pa3oBaHue - faKkajlaBpuaT

®opma o0yuenusi: OuHo-32049HASA

Pabouast nporpaMma QM CHUILIHHBI
OCHOBBI PEJIEMHOU 3AIIUTBI U ABTOMATUKU

bJaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yacrtb 00pa3oBaTesbHOM
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;
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NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, MaToHWHa 10.B.

[IpenomaBaTelib [T — RO1b54b1d-MatiuninaYVv-7d5d8i24 1O.B. Matronuna

(LOIKHOCTB) (moamucs) (pacmudpoBKa HOIIHCH)
COI'JTACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K IOB.

PykoBogutens L Gnaneren MaTroHHa 108,
06pa30BaTeJILHOI/I HpOFpaMMI)I * Mol WaeHTudHKaTop R0O1b54bld-Matiunina¥YV-7d5d8f24 MaTIOHI/IHa

(Z[OJ'DKHOCTB, yd€Has CTCIICHb, YUCHOE 3B8.HPI€)

3aBeyIOIIMI BBITYCKAIOIIEH
KadeIphl

(moamucs)

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

Ceefenua o Bragensue L3N M3aKn

Bnageney,

Lbipyk C.A.

Wpentndukatop

Raf2c04da-TsyrukSA-47ef358f

(pacmudpoBKa MOAIHCH)

C.A. Lppyk

(1OIKHOCTB, ydeHast CTENEHb, yIEHOE 3BaHKE)

(moxmnuce)

(paciudpoBKa MOIIHCH)



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‘11/1 AUCHHUIIIMHBI

- 03HaKOMJICHHE 00y4YaroIerocs ¢ Ha3HaUeHUEM PeJIeHHOM 3alllUThl U aBTOMAaTUKH NP PEIICHUN
BOIIPOCOB HAJISKHOCTU CHCTEM 3JIEKTPOCHAOKEHHS,
- U3y4YEeHHE CYIIECTBYIOIIMX 3JIEMEHTHBIX 0a3 pesIeHbIX YCTPOUCTB B CXEMax PeICHHON 3alIUThl

1 aBTOMATHUKH,

- U3y4YeHHE MIPUHIUIIOB PaOOTHI TOKOBBIX 3aILIUT;
- (hopmupoBaHNE HABBIKOB IPUHSTHS U 000CHOBAHUS PEIICHUI B BBIOOPE CXEM PEICHHOM 3alUThI

N aBTOMATHKH CXCM 3HCKTpOCH&6}KCHI/I${ KOHKPETHBIX 00BEKTOB.

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

KOI[ U HAMMCHOBAHHUEC
KOMIICTCHIIMH

Koa 1 HamMeHOBaHHUeE
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHI{UH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-8 Criocoben
y4acTBOBATh B
obecreyeHny mmoKaszaTesen
(G YHKIIMOHUPOBAHUS
o0opynoBaHus 00BEKTOB
po(hecCHOHATTLHOM
EeITEIbHOCTH

N/I-1nk-s [IpumeHseT MeTo bl
pacuera rnokasareneun
(GYHKIIMOHUPOBAHHUS
AJIEMEHTOB M CUCTEM
TEXHOJIOTHYECKOTO
o0opyoBaHus 00BEKTOB
npodeccuoHanbHOMI
JIeATeTbHOCTH

YMETh:

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

[1K-8 Criocoben
y4acTBOBATh B
obecrnieueHny MmoKasaresei
(G YHKIIMOHUPOBAHUS
o0opynoBaHus 00BEKTOB
npodecCHOHATbHON
JESTENIbHOCTH

NJ1-2nk-8 3HAET METOIbI
BEJICHUS pEeXKUMOB pabOThI
00BEKTOB MpodecCHOHATBHON
JeSITeTbHOCTH

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

TIK-8 Cnocoben
y4acTBOBATh B
o0ecIreyeHny IoKa3aTesieh
(bYHKIIMOHUPOBAHHUS
000py1I0BaHUS 0OHEKTOB
npodeccuoHaNbHOM
JIEATENLHOCTH

NJI-3nk-8 JlemoncTpUpyeT
MIOHUMaHHE B3aUMOCBSI3H
3aj1a4 HKCIUTyaTalu U
o0ecrieueHus
TEXHOJIOTHYECKUX PEIKUMOB
paboThl 00BEKTOB
poQeCCHOHATBHON
JeSITeTbHOCTH

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 OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuunimHa OTHOCHUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeIbHOM MporpaMme
D1eKTpooOOpyIOBaHUE U BJIEKTPOXO3SICTBO MpeNnpUATHi, OpraHM3alui M yupexaeHuil (namee —
OIIOII), wnampaBnenus mnoarotoBku 13.03.02 DnekTposHepreTuka U AIIEKTPOTEXHUKA, YPOBEHb
o0pa3oBaHUs: BBICIIEE 0Opa3oBaHMeE - 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 equHHMIIbI, 108 Jacos.

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 /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Haznauenue u 18 9 4 - 4 - - - - - 10 - Ilooz0mogka K nabopamopHoii padome:
MPUHIUIIBI TOCTPOCHHUS W3y4yeHne matepualioB U MOJAroTOBKA K
pEneUHON 3aIUThI U BBITIOJTHEHHIO U 3aLIMTE Ja00paTOPHOU paboTHI.
ABTOMAaTHUKU CUCTEM J17is BBITIONTHEHUS 33]aHUH 110 J1Ta00paTOPHOI
3MEeKTPOCHAOKEHUS. paboTe HEOOX0ANMO TPEIBAPUTEIHEHO H3Y4UTh
OnemeHTHas 6aza. TEMY Y 3aJIa4¥ BBITIOJHEHUS J1a00paTOpHOU
11 Bsenenue. Bunpt 18 4 - 4 - - - - - 10 - paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BApUaHTOB

KOPOTKHX 3aMBIKAaHHIA B
IIEKTPUUECKUX CETAX.
Penetinas 3amura:
o0111Me CBeIEHNS,
TpeOoBaHUS,
CTPYKTYpa, dJIeMeHTHasI
6a3a. Peie Ha
3JIEKTPOMEXAHUUECKOM,
MOIYNPOBOAHUKOBOM U
MHKPOTIPOLECCOPHOU
JJIEMEHTHEIX 0a3ax.
HCTOYHUKH U CXEMBI
OTIEepPaTUBHOTO TOKA.

00paboTKN pe3yIbTaTOB 110 U3YUCHHOMY
Marepuainy B pasaene "Ha3zHaueHue u
TIPUHIUIIBI TOCTPOEHHS PEIeHHOI 3anThI 1
ABTOMATHKH CHCTEM 3JICKTPOCHAOKEHHSI.
OnemenTHas 6aza'.

110020mogKa K NpaKmuuecKum 3aHAMuaM:
IToAroTroBka K BBIIIOJIHEHUIO 33/JaHUI HA
MIPAKTUYECKUX 3aHATUAX IO pa3zieiry
"Ha3zHaueHune 1 IPUHIUIIBI TOCTPOCHUS
peJeitHO 3alUTh 1 aBTOMAaTHKH CUCTEM
aNeKTpocHa0KeHus. DieMeHTHas Oa3a'.
Camocmoamenvhoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOJIHUTEIBHOTO TEOPETUYECKOTO MaTepHana
o paszeny "Ha3sHaueHue U NIpUHIUIBI
MOCTPOCHUS PEIEHHON 3aIlIUThl U ABTOMATUKU
CHCTEM 3JIeKTPOCHAOKeHM. DneMeHTHas 6aza.'
Iodzomoeka Kk meKkyuiemy KOHmMpoao:
W3ydenne maTepragoB U OATOTOBKA K
KOHTPOJIBHOMY MEPOTIPHSTHIO TIO Pa3JIeITy
"Ha3zHnaueHne 1 IPUHINIIBI HOCTPOCHHUS
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perneiiHOM 3alUThl U aBTOMATHKH CHCTEM
ANIEKTPOCHAOKEHUSI. DIeMeHTHas 6aza".
H3zyuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[4], cTp. 5-25, cTp. 37-74

2 W3mepurtenbHbIe 18 10 Iloozomoeka K meKyuiemy KOHmMPOJIo:
TpaHc(opMaTopsI. W3y4yeHne maTeprasioB U MOJrOTOBKA K
2.1 | TpancdopmaTopsl TOKA. 18 10 KOHTPOJIBHOMY MEPOIPHUATHIO IO Pa3IeIy
THUIoBsIe CXEMBI "H3mepurensHble TpaHCHOPMATOPEI".
COEQUHEHNST 0OMOTOK Iloozomoska Kk nadopamopmnoil pabome:
TpaHcdopmaTopoB W3yueHne MaTepuaaoB U IOATOTOBKA K
Toka. Tpancdopmaropsl BBITIOJTHEHHIO U 3aLIMTE Ja00paTOPHOU paboTHI.
HanpspkeHus. OUIbTpbI J1J1s1 BBITIOJTHEHUSI 3aIaHU# 110 JIabopaTOpHO
CUMMETPHYHBIX paboTe HeOOX0ANMO TPEBAPUTEIHEHO H3Y4UTh
COCTaBJISAIONIHX. TEMY U 3aJ1a4¥ BBITIOJHEHUS J1a00paTOpHOU
paboThl, a Tak ke U3Y4UTh BOIIPOCH] BAPUAHTOB
00paboTKH pe3yIbTAaTOB 110 U3YUCHHOMY
Marepuainy B paszaeine "3mepurenbHble
TpanchopMaToph!'.
Il0020mo6Ka K npaKmu4eckum 3auAmuam:
IToaroroBka K BBIMOJHEHHUIO 3aJaHUH Ha
MIPAKTUYECKUX 3aHATHUAX IO pa3zieiry
"N3mepurensHble TpaHchopMaTops!'”.
Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIONTHUTEIHHOTO TEOPETUYECKOT0 MaTepHraia
o pasneny "M3meputenbHbie
TpaHchopMaToph!'.
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:
[4], cTp. 146-174
3 YerpoiicTBo 36 20 Camocmoamenvhoe usyuenue
MIPUHINIIBL IeHCTBHS meopemuueckozo manepuana: Nzydenve
TOKOBBIX PEJIEeHHBIX JIOTIOJIHUTENBHOTO TEOPETUYECKOTO MaTepHana
3aIUT U aBTOMAaTHUKN 1o paszerny "YCTpoiCTBO U MPHUHITUITEL
CHCTEM JIEHCTBUS TOKOBBIX PEJICHHBIX 3aLIUT U
AIIEKTPOCHAOKEHUSI. ABTOMATHKH CHCTEM 3JIEKTPOCHAOKEHUS "
3.1 ToxoBbI€ peneitHbIe 36 20 Iloozomoexa Kk nabopamopHnoit pagome:

3alUThL. Y CTpOMCcTBa

N3yueHune MatepralioB U MOATOTOBKA K
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ABTOMATHKH CUCTEM
3NEKTPOCHA0KEHUS.

BBITIOJTHEHHIO U 3aLIMTE Ja00paTOPHOU paboTHI.
J17is BBITIONTHEHUS 3aJ]aHUH 110 Ta00paTOPHOI
paboTe HEOOX0ANMO TPEIBAPUTEIHEHO H3YUUTh
TEMY M 3a/1a9H BBITIOJHEHUS T1a00paTOpHOU
paboTHI, a TaK k€ U3Y4UTh BOIIPOCHI BAPUAHTOB
00pabOTKU pe3yNIFTATOB 110 H3YICHHOMY
MaTepHaiy B paszerne "YCTponcTBO 1
[IPUHLIMIIBI IEUCTBUS TOKOBBIX PEJIEHHBIX
3aIUT U aBTOMaTHKU CHCTEM
NIEKTPOCHAOKEHHS" .
Ilodzomogka K npaKmuuecKum 3aHAMUAM:
IToAroTroBka K BBIIIOJIHEHUIO 33/JaHUI HA
MIPAKTUYECKUX 3aHATHUAX IO pa3ziery
"YcTpoiicTBO U IPUHIMIIBI JEHCTBUS TOKOBBIX
peNeiHbIX 3aIlUT U ABTOMAaTHKH CUCTEM
ANMEeKTpOCHaOKeHUs".
Ilodz0mogKa K meKyuiemy KOHmpoio:
W3y4yenne maTeprasioB U MOJrOTOBKA K
KOHTPOJLHOMY MEPOTIPHUATHIO MO pa3feiry
"YCeTpOoNCTBO U NPUHLUIIBI JEACTBUS TOKOBBIX
pENeHBIX 3aIIUT U aBTOMaTHKH CHCTEM
aneKTpocHab)eHus".
H3yuenue mamepuanog 1umepamypHbix
UCIMOYHUKOG:

[4], cTp. 181-234

[5], cTp. 121-186

DK3aMeH

36.0

0.5

33.5

Bcero 3a cemecTp

108.0

16

16

0.5

40

335

Hroro 3a cemecTp

108.0

16

16

2

05

73.5

IIpumeuanue: Jlex — nexuuu; JIab — nabopatopHsie pabotsl; [1p — npaktuueckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMK 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALIUH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK O pa3ienaM
muctumuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas

aTrTeCTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Haznauenue u npunyunsl NOCMpoeHusi peletiHol 3auumol U a6MOoMAMUKU cucmem
IeKMpocHabCerUs. Dnemenmuas basa.

1.1. BBenenue. Buibl KOpOTKHX 3aMBIKAHUN B DJIEKTPUYECKHX ceTsX. Peneiinas 3amuTa: odume
cBezieHusl, TpeOOBaHUs, CTPYKTYpa, dJieMeHTHas 6a3a. Pene Ha a1eKTpoMexXxaHUYecKoi,
MOJTYIIPOBOTHUKOBOM M MUKPOTIPOIIECCOPHOM 3JIEMEHTHBIX 0a3ax. VICTOUHUKH U CXEMBI
ONEPATUBHOTO TOKA.

Beenenue B mucumiuinHy. HopManbHbIE, aHOpPMAaIbHBIE U aBApUKHBIE PEKHUMBL. [IpuduHbl U
BUJIbI KOPOTKHMX 3aMBIKAHMM B JJIEKTPUYECKUX CETAX C pPaA3JIMYHBIMU pEXKUMaMU HEUTPaJIU.
Knaccudukanus cpencTB peneiiHON 3amuThl W aBTOMATUKH. TpeOOoBaHUS, MPEAbSBISEMBIC K
YCTpOMCTBAM pelieiitHOo# 3amuThl. CTPYKTYpPHBIE YaCTH M OCHOBHBIE AJIEMEHTBI PEICHHON 3alllUThI.
OnemenTHast  0a3a  peneHON  3alIUTHI:  JJIEKTPOMEXAaHWYECKas,  MOJIYIPOBOIHHUKOBASI,
MUKporpoueccopHas.. Onpenenenne pene. CTpyKTypHbIE CXEMbl M MPUHLMUIIBI B3aUMOIECHCTBUS
NEKTPOMEXAHUYECKOr0 M CTAaTUYECKOIO pelle W yIpasisieMoro siemeHrta. lIpoxonHas
xapaktepuctuka pene. Knaccudukamus siaexTpuueckux pene. Perme Ha aleKTpoMexaHUYecKon
AJIEMEHTHOM 0aze: AJIEeKTPOMAarHWTHBIM, WHAYKIMOHHBIH W MarHUTORJEKTPUUECKUNW IPUHIIMIIBI
nevicteusa. I[lpumepsr pene. Jlorndeckass 4acTh pEJIEMHOW 3allMThl HAa 3JIEKTPOMEXAHUYECKOU
aneMeHTHO ©0aze.. TloaynpoBOJHMKOBAas W MHKPOIIPOLIECCOPHAsT SJIEMEHTHBIE 0a3bl peNeHbIX
3anuT.. Ha3HaueHue u OCHOBHBIE TPeOOBaHHS K ONEPAaTUBHOMY TOKY B YCTPOMCTBaxX peeiHOi
3aIIUTHL. VICTOUHHMKY OCTOSSHHOTIO U IIEPEMEHHOT0 ONIEPATUBHOIO TOKA..

2. H3M€Dum€/lebl€ mpchd)opMamopbl.

2.1. Tpancdopmaropsl Toka. THITOBBIE CXEMBI COSIMHEHUSI 0OMOTOK TPaHC(HOPMATOPOB TOKA.
Tpancopmarops! HanpsikeHUs. UIBTPBI CUMMETPUYHBIX COCTABIISIOLIHX.

W3meputenbHble TpaHchoOpMaTopbl: Ha3HaueHHWE U TpeOoBaHus. TpaHcdopmaropbl ToOKa:
KJaccu(uKanus, ycloBHOE 00O3HAaYeHHE, KOHCTPYKTHBHOE HCIIOJIHEHHE, NPUHIMN JCHCTBUS U
cxema 3aMmeleHus. Buabl 1 mpUuuHBI MOTpeIHOCTeN TpaHcPopMaTopoB ToKa. CriocoObl CHUYKEHUS
HOTPEIIHOCTH  TpaHchopMaTopoB Toka. TpeOoBaHMS K TOYHOCTH TpaHC(HOPMATOPOB TOKa,
MUTAONIMX peseiiHyto 3amuTy. Kiaccsl TOUHOCTH N3MEpUTENbHBIX TpaHc(hopmaTopoB Toka. Beidop
TpaHc(OpPMATOPOB TOKAa M JONMYCTUMOW BTOPUYHOW HArpy3kd.. THIOBBIE CXEMbl COECIUHEHHUS
00OMOTOK TpaHC(OpPMATOPOB TOKA: IIOJHAs 3B€3[a, HEMOJIHAs 3BE3/a, IOJHBIA TPEYroJbHUK,
HEMOJHbIM  TPeyrosbHUK, (UIBTP TOKOB  HYJEBOH  mocienoBaTedbHOCTH. KaOenbHbli
tpancpopmarop. Harpyska  tpanchopmatopoB  Toka.. TpaHcdopmaTopsl — HampsKEHHUS:
KJaccu(uKalus, ycloBHOE 00O3HAaYeHHE, KOHCTPYKTHBHOE HCIIOJIHEHHE, NMPUHIMN JISHCTBUS U
cxema 3amemieHus. IlorpemHocT M Kiacchl TOYHOCTH. THIIOBBIE CXEMBl COEAMHEHHUS
TpaHchopMaTopoB HampskeHHs. [loBpexaeHuss B LEMAX TPaHCPOPMATOPOB HANpPSHKEHUS U
KOHTPOJIb 33 MX COCTOSHMEM. EMKOCTHBIE aenuTenu HanpsokeHus.. OUIbTpbl CHMMETPUYHBIX
cocraBisronmx. Knaccudukanus u npuHIUN AEHCTBHSI YCTPOMCTB, BBIIEISIOMUX U pearupyrommux
Ha CUMMETPHYHBIE COCTABIISIFOIINE TOKOB M HANIPSKEHUH. .

3. Yempoticmeo u npuryunsi oeticmeus MoKoBblLX PENECUHbIX 3aUUM U A8IMOMAMUKY CUCTIEM
3JZ€KI71DOCHCZ5.?!C€HM}Z.

3.1. TokoBbI€ penelHbIe 3alMThl. Y CTPOHCTBA AaBTOMATUKN CHCTEM 3JIEKTPOCHAOKEHHUS.

MakcumanbHas TokoBas 3amurta (MT3), TokoBas orceuka (TO), TokoBas HampaBiieHHas
3amra. [lpuHnun neiicTBus, cxeMmbl, HacTpolka peine, obimacTh mpuMeHeHHs.. Ha3zHaueHuwe u
CXeMBbl YCTPOICTB aBTOMAaTHYECKOro TMoOBTOpHOro BkitoueHus (AlIB), aBromarnueckoro
BKJIIOUYeHUs pesepBa (ABP) u aBromaTnueckoii 4actoTHOi pasrpys3ku (AYP)..



3.3. TeMbl NIpaKTHYECKUX 3aHATHH
1. 2. Jlorndeckue cxembl peJIeHHON 3alUTHI.;
2. 7. 3auThl OT KOPOTKUX 3aMbIKaHUN Ha 3€MJIIO B SJIEKTPUUECKUX CETAX C
II1yX03a3€MJICHHON ¥ U30JMPOBAHHOW HENUTPAIbIO.;
3. 6. Pacuer mapamerpoB TokoBoit orceuku (TO).;
4. 5. Pacyet mapaMeTpoB MaKCHMaJIbHOM TOKOBOM 3amuThl (MT3).;
5. 4. TpanchopMaTOpbI HANIPSKEHUSL.
6. 3. TpanchopmaTops! TOKa.;
7. 1. PacyeT TOKOB KOPOTKOT'O 3aMbIKAHUSI B 3JIEKTPUUECKUX CETSX..

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPelyCMOTPEHO
3.5 Koncyabranumn

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

1. T'pynmoBble KOHCYJbTAlMM IMPOBOJATCS B YCTAHOBJIEHHbIE B PACIHMCAHUU Yachl HEPE]
clayeil CTyIGCHTaMU DK3aMEHa.

2. I'pynmoBble KOHCYJIbTallMM TPOBOJSATCS B YCTAHOBJICHHBIE B PACIHCAHUM Yachl Tepes
claueil CTyICHTaMU DK3aMEHa.

3. T'pynmoBble KOHCYIbTallMM TPOBOJSATCS B YCTAHOBJICHHBIC B DPACHHCAHWU Yachl NEpen
claueil CTyIGCHTaMU DK3aMEHa.

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



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

3arIaHupOBaHHBIE PE3YAbTAThI 00YUEHUS 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-8 + «Ha3nayenue u NpUHIMIIBI TIOCTPOCHHUS PEICHHON

3aIUTHl U @BTOMATUKU CUCTEM DJICKTPOCHAOKEHUS.
Ha3HA4€HME U IPUHLHAIIBI ICUCTBUS PEIICUHON 3aIUATHI Konrponsnas padora/Konrponsaas padora Nel
Y aBTOMATHUKH, HJIEMEHTHYIO 0a3y, 0COOEHHOCTH N-3nk-s + «Ha3naueHnue u NpUHIMIBI IOCTPOEHUS peleitHON
MCI0JIb30BAHUS HCTOYHUKOB ONEPaTUBHOIO TOKA 3alIMTHl 1 aBTOMATHKH CUCTEM DJICKTPOCHAOKEHUS.
Ymern:
PaccHMTaTh NapaMeTpbl MvaKCI/IMaHLHoﬁ TOKOBOM WT-Lics + KonTponbhas pa6OTa/KOHTPOJIBHa}I pabota Ne3 «Pacuer
3aIUThl TMHUNA U TOKOBON OTCEYKHU [1aPAMETPOB TOKOBBIX PEICHHBIX 3aIIUTY.
aHAIIM3UPOBATh PEKUMBI PAOOTHI H3MEPUTEIHHBIX VT-30ics + KonTponbnas pabora/Kontponbnas padota No2
TpaHc(hopmMaTopoB ] «3mepuTenbpHbIe TpaHCHOPMATOPHIY.
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHEBIE 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. KonTponbHast padota No2 «M3meputenbHbie TpanchopmaTops». (KoHTponbsHas paboTa)
3. Konrposbnas padota Ne3 «Pacder nmapaMeTpoB TOKOBBIX peJIeHHBIX 3aruTy. (KoHTposabHas
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 MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Auapees, B. A. Peneiinas 3amura u aBTOMaTuKa CUCTEM 3JIEKTPOCHAOKEHUS : yUEOHUK NI
BY30B [0 CHENHATIBHOCTH "DieKTpocHa0keHue" HanpasieHus "DnekTposnepretuka” / B. A.
AHpapeeB . — 6-e u3n., crep . — M. : Beicmas mkona, 2008 . — 639 c. - ISBN 978-5-06-004826-1 .;
2. Kpusenkos, B. B. Penelinas 3amuTa 1 aBTOMaTHKa SHEPrOCUCTEM : yueOHOe ocoOue 1o
HarpasieHuto 140400 "DnaexTposHepreTHKa U AMEKTPOTEXHUKA", MOIyIb "DieKTposHepreTuka' /
B. B. Kpusenkos ; pen. A. ®@. Issikos ; Hai. uccnen. yu-t "MOUN" . — M. : U3n-8o MOU, 2012 . —
164 c. - ISBN 978-5-7046-1377-0 .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=5007;

3. boapyxuna, C. C. Mukponpoueccopsas 3amura SEPAM. CoopHuK 1a00paTOpHBIX padoT :
METOMYeCcKoe ocodue 1o Kypey "ABToMaTHU3alMsl YIPaBIEHUS CUCTEMaMHU JIEKTPOCHA0KEeHUS "
0 HampaBieHuo "DiuekTposnepreTuka u snexrporexuuka” / C. C. bonpyxuna, M. E. Buxpos, A.
A. Jlanmmn, Ham. uccnen. ya-t "MOU" . — M. : U3a-8o MOU, 2014 . —32 ¢c.;

4. YepnoOpoBos, H. B. Peneiinas 3ammura sHEpreTHUECKUX CUCTEM : Y4eOHOe MocoOue s
HHEPreTHUECKUX ClelnaIbHOCTEN cpeHIX MpodecCHoHaIbHBIX yueOHbIX 3aBenenuit / H. B.
YepuoOpoBos, B. A. CemenoB . — M. : Dueproaromusaar, 1998 . — 800 c. - ISBN 5-283-01003-7 :
70.00 .;

5. EpmioB A. M.- "Peneiinas 3amuTa B cucteMax syiekTpocHaOxenus Hanpspkenuem 0,38-110 Ks",
(2-e u3a., mepepad.), UsmatensctBo: "Undpa-Umkenepus", Bomoraa, 2020 - (608 c.)
https://e.lanbook.com/book/148385.
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5.2 JIunieH3MOHHOE ¥ CBOOOIHO pacnpocTpaHsaeMoe MPOrpaMMHOe ofecrnedeHue:
1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;

4. Maitan Buneoxondepenuuu;

5. Acrobat Reader.

5.3 UnTepHeT-pecypchl, BKJIKOYasA NPodeccuoHaTbHbIe 0a3bl JAHHBIX 1 HH()OPMAIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

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

2. 9BC "YHuBepcurerckas 6u0JM0TEKA 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. baza nanHbIX )KypHaJioB u3nareanscTBa Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHbBIE pecypchbl U3AaTebcTBa Springer - https://link.springer.com/

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

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

9. HanmoHabHas JJ1eKTPOHHAas OudmoTeka - https://rusneb.ru/

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

11. ba3a nanubix IEL m3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

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

13. IopTaa oTKpHITHIX JaHHBIX Poccuiickoit Mexepamun - https://data.gov.ru

14. DnexTponHas oTkpbITas 06a3a naHHbIX ''Polpred.com O630p CMHU" -
https://www.polpred.com

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

16. HauMoHaIbHBII mOpTAaJI OHIalH 00yueHus «OTKpbITOE 00pa3zoBanue» - https://openedu.ru
17. OpunnanbHbiii caiiT Pe1epaibHOI0 AreHTCTBA M0 TEXHUYECKOMY PeryJIMpoBaHHIO
MeTpoJioruu - http://protect.gost.ru/

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

19. OpunnanbHbli caiit MUHHCTEPCTBA HAYKH M Bbiclero odpa3oBanust Poccuiickoii
®denepanuu - https://minobrnauki.gov.ru

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUIIJINHBI

Tun nomemeHus Homep aynuropun, Ocnamenne
HAaUMMCHOBAaHHC
VYyeOubie aynuropuu g | JK-120, MammHHbIH cepBep, KOHAUIMOHED
MPOBEACHUS JIEKLIMOHHBIX 3an MBI
3aHATHI U TEKYIIETO
KOHTPOJIA
VYyeOubie aynuropuu g | JK-120, MammHHbIH cepBep, KOHAUIMOHED
[IPOBEIECHUS 3as1 UBIL]
MPAKTUYECKUX 3aHITUH,
KP u KII
VYuebnsle aynutopun i | XK-120, MamuHHbIHI cepBep, KOHIULMOHED
IIPOBECHUS 3as1 UBI]
IIPOMEKYTOUHOU
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aTTecTaluu

Ilomemmenust misa
CaMOCTOSITEIIbHOWU pabOThI

HTB-303,
KomnbrorepHusbrit
YUTAIBHBIN 3aJ1

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCbMEHHBIN,
BEIIAJIKA JJIS OJICK]Ibl, KOMIIBIOTEPHAsS CETh C
BBIXOZOM B UHTEPHET, KOMIIBIOTED
MePCOHAJIbHBIN, IPUHTEP, KOHAUITUOHED

ITomemmenust misa
KOHCYJIbTUPOBAHUS

DIIID-22, Kabuuer
COTPYTHUKOB

CTOJI, CTOJI JUIsl OPTTeXHUKH, CTYJI, IIKad I
JIOKYMEHTOB, 1IKaQ 15 OAEHKAbI,
KOMIIBIOTEpHAs CETh C BBIXOJAOM B MHTEpHET,
MHOT'0()yHKIIMOHAJIbHBIN LIEHTP, KOMIIBIOTEP
IIEPCOHAJIbHBIN, IPUHTED

TTomerenust misa
XpaHeHus: 000pyI0BaHUS
U y4eOHOr0 MHBEHTapsI

A-219/a, Kabunet

COTPY/AHUKOB Kag.
"9HH9 n

Kpecyo pabouee, CToJ 11t paboThI C
JIOKyMEHTaMHU, mKad IS 0K IbI, KaQ AJIs
XpaHCHHs HHBEHTAps, TyMOa
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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)
Kontponbnas padora Ne3 «Pacuet nmapameTpoB TOKOBBIX pelieiHbIX 3amuT». (KonTponsHas
pabora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM-
Howep Paznen aucuuninHb KM: L 2 3
pasjena Henens 6 12 14
KM:
1 Ha3naueHue u NpUHIMIIBI TOCTPOSHUS pesICHHOM 3alUThl 1
ABTOMATHKH CHCTEM JIEKTPOCHAOXKeHHs. DIeMeHTHas 0a3a.
BBenenue. Bunibl KOpOTKUX 3aMBbIKaHUN B 3JIEKTPUUYECKUX CETSX.
Penetinas 3ammTa: o0uue cBeieHus, TpeOOBaHuUsA, CTPYKTYpa,
11 ajeMeHTHas 0a3a. Perne Ha 2JIeKTpoMeXaHUYECKOH, +
MOJIYTIPOBOJHUKOBOM U MUKPOIPOLIECCOPHOM 3JIEMEHTHBIX 0a3ax.
VICTOYHUKH U CXEMBI OIIEPaTUBHOTO TOKA.
2 W3mepuTtenbHble TpaHCPOPMATOPBHI.
Tpanchopmaropsl Toka. TUTIOBBIE CXEMBI COETMHEHUS] 0OMOTOK
2.1 TpaHchopMaTopoB Toka. TpaHchopmaTopsl HapsKeHUs. OUIBTPBI +
CUMMETPUYHBIX COCTABIISIFOIINX.
3 VY CTpoCTBO M MPUHIUIIBI IEUCTBUS TOKOBBIX PEJICUHBIX 3aLIUT U
ABTOMATHKH CHCTEM JIEKTPOCHAOKEHHUS.
31 ToxoBBIE peneiHbIe 3alIUThL. Y CTPOMCTBA ABTOMAaTUKHA CHCTEM +

AIIEKTPOCHAOKECHHSI.

Bec KM, %: | 30 30 40
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