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

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA

HaumeHnoBanune o6pa3oBaTtebHOIl nporpaMmMmel: Texnuyeckoe n nH(popManHoOHHOe o0ecnedeHHE TOCTPOCHUS U
(yHKIMOHUPOBAHUS UCTOYHUKOB NINTAHMS, CeTell U 00bEKTOB JJIEKTPUYECKOI0 X0351iCTBa NoTpeduTe el

YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: OuHas

Pabouast nporpaMma QM CHUILIHHBI
ABTOMATU3ALIUA YIIPABJIEHUS CUCTEMAMHA

JJIEKTPOCHABXEHUSA

bJaok:

Baok 1 «/Iucuuniaunsl (MoxyJim)»

Yactb 00pa3oBaTebHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.04

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;
2 cemecTp - 5;
Bcero - 9

Yacos (Bcero) no yueoHomy
IJIAHY:

324 yaca

Jexknuu

1 cemectp - 32 yaca;
2 cemecTp - 32 yaca;
Bcero - 64 yaca

HpaKTuquKne 3aHATHA

1 cemectp - 16 yacos;

JladopaTopHbie padoThI

2 cemecTp - 16 yacos;

Koncynbranumn

1 cemecTp - 2 yaca;
2 cemecTp - 18 yacos;
Bcero - 20 yacos

CamocTrosiTesibHasi padoTa

1 cemectp - 93,5 yaca;
2 cemectp - 109,2 yacos;
Bcero - 202,7 yaca

B ToM unciae Ha KII/KP

2 cemecTp - 52 yaca;

HNnasa koHTakTHas padora

2 cemecTp - 4 yaca;

BKJIIOYAS:
IIpoBepounas padora
Konrpoabsnas pabora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

JK3aMeH
3amuTa KypcoBoro npoexkra
JK3aMeH

1 cemectp - 0,5 yaca;
2 cemectp - 0,5 yaca;
2 cemectp - 0,3 yaca;
Bcero - 1,3 yaca

Mocksa 2023
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CseneHva o snagensuye L3N M3K

floc Bnageneyu Muxees [1.B.
HpenonaBaTeﬂb * Mol ¢ UpeHTudMKaTop Rel7531c2-MikheevDV-e437ec4f| ]_IB Muxeen
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBogutens Gnaneren Lbipyk CA.
00pa30BaTEIbHON IPOrpaMMBbI Mgermigusatap Raf2c04da-TsyrukGA-47ef358f C.A. Upipyk

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

Mol ¢

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3U»

Ceefenua o Bragensue L3N M3aKn
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Lbipyk C.A.

Wpentndukatop

Raf2c04da-TsyrukSA-47ef358f

C.A. Lpipyk




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

(C2C) obBekTOB

33[[3‘11/1 AUCHHUIIIMHBI

- U3y4CHHUE NMPUHIIUIIOB paboThl 1 cxeM P3uA snementoB COC;
- (hopMupoOBaHKE HABBIKOB BHIOOPA MapaMeTpPOB 31eMeHTOB P3uA, npuHATHS 1 000CHOBAaHUS
penieHuit mo BeIOOpy THNHA U cxeM P3uA.

dopmupyembie y 00ydaronierocs KOMneTeHIHH 1 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTeHIMIi:

Koa m HauMeHOBaHUe
KOMIEeTeHIINH

Kox 1 HamMeHOBaHHe
HHINKATOPA T0CTHUKEHH S
KOMIIeTEHIIUH

3anaHupoBaHHbIE Pe3yJbTATHI 00y4eHH s

ITK-1 CrnocobHOCTE
y4acTBOBATh B
IPOCKTUPOBAHUH CHCTEM
AEKTPOCHAOKEHUS
00BEKTOB KaIMTAIHLHOIO
CTPOUTEIILCTBA

N JI-1nk-1 Ucnonb3yet
HOPMAaTHUBHO-TEXHUYECKYIO
JOKYMEHTAIUIO U TIpaBHiIa
pa3pabOTKH KOMILJIEKTOB
NPOEKTHOU 1 pabodeit
JTOKYMEHTalUU

3HaTh:
- TpeOOBaHUSI HOPMATUBHO-TEXHUUECKOM
JIOKYMEHTALUH MO PEJICHHON 3alUTe U

aBTOMATHKE CUCTEM DJIEKTPOCHAOKEHHUS.

YMETh:
- pa3pabaThIBaTh OT/IEIBHBIE Pa3/aeIibl
MPOEKTHOH IOKYMEHTAllUU B 4YacTH
pENEHHON 3a1UThl 1 aBTOMATHKH.

IIK-1 Cnoco6HOCTE
y4acTBOBATh B
MPOCKTUPOBAHUH CHCTEM
3JICKTPOCHAOKEHUS
00BEKTOB KAIUTAJIbLHOIO
CTPOUTENBCTBA

W/1-2nk-1 3HaeT
CYIIECTBYIOIIUE TUITOBBIE
MIPOEKTHBIC PEIICHUS CUCTEM
ANEKTPOCHAOKEHUS 0OBEKTOB

3HATh:
- IPUHIINIIBI YCTAHOBKHU U JACHCTBUSA
OCHOBHBIX CPEJICTB aBTOMATHUKHU CUCTEM
AIEKTPOCHAOKEHNUS,

- IPUHLINIBI ACHUCTBUSA U CXEMBI OCHOBHBIX
3aIIUT CUIIOBBIX TPAaHC(HOPMATOPOB;

- IPUHLINIIBI JCHCTBUSA U CXEMBI
nuddepeHanbHON, TUCTAaHITMOHHON U
BBICOKOYACTOTHOM 3aIlIUT JIMHUM
AJIEKTPOIEepEIayu.

IIK-1 Cnnoco6HOCTE
y4acTBOBATh B
MPOSKTUPOBAHUH CUCTEM
INEKTPOCHAOKEHUS
00BEKTOB KAIIUTAJIbLHOIO
CTPOUTENHCTBA

N JT-3nk-1 OcymiecTBiasieT
BbIOOp 000PYAOBAHUS JIs
CUCTEMBI JJIEKTPOCHAOKEHMUS,
paspabarbIBaeT
JOKYMEHTAITUIO Ha Pa3IMIHBIX
CTaIUSX TPOEKTUPOBAHUS
CHCTEM DJIEKTPOCHAOKEHUS
00BEKTOB

3HATh:
- METO/Ibl HACTPOMKH
MHKPOIIPOLIECCOPHBIX 3AILINT;

- DJIEMEHTHYIO 0a3y, CXeMbl U TIPUHITUIIBI
JIEUCTBUS MaKCUMAIbHOM TOKOBOM
3allMTEl, TOKOBOM OTCEUKU B
MHOT'OCTYIIEHYAThIX TOKOBBIX 3aILHUT.

YMETh:
- aHaJ'II/ISI/IPOBaTI) CXEMBbI U OLICHUBATH
(GYHKIIMOHUPOBAHHUE YCTPOUCTB
ABTOMATUKHU CUCTEM BJ'IGKTPOCH36)K6HI/IH;
- pacCUMTHIBATh MMAPAMETPHI OCHOBHBIX
3aIAT CUIIOBBIX TPAaHC(HOPMATOPOB;

- pacCUMTHIBATh MMAPAMETPBI OCHOBHBIX
3alIUT JIEKTPOABUTATEIIEH;

- pacCUMTHIBATh MMAPAMETPHI OCHOBHBIX
3aIINAT JUHUM JIEKTPOIIepeaadH.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumnimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMme
Texuuueckoe M HHGOPMAIMOHHOE OOECIEYCHUE MOCTPOCHUS M (PYHKIMOHUPOBAHHS HMCTOYHHKOB
MUTaHUs, ceTell 1 00BEKTOB 3JIEKTPUUYECKOro Xx03sicTBa norpedurened (nanee — OITOII), nanpaBneHus
nonroroBku 13.04.02 DnekTposHepreTMKka W JIEKTPOTEXHUKA, YpPOBEHb OOpa30BaHHS: BBICIICE
o0Opa3oBaHue - MarucTparypa.

Baszupyercst Ha ypoBHE BbIcIIero 00pa3oBaHus (OaKalaBpHar, CIICUATUTET).

Pe3ynbraTel 00yueHHs, MOTydeHHBIE IPH OCBOCHUH JUCLUILIMHBL, HEOOXOAUMBI IIPH BHIITOJTHEHUH
BBIITYCKHON KBaTM(PHUKAIMOHHOHN pabOoTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0€MKOCTh JUCHIUTUTMHBI COCTaBISIET 9 3a4eTHBIX eauHwII, 324 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
n/n POMEKYTOUHOM ° gl 3 Koncynpranus HKP PaGora B IloxroroBka k METOMYECKHE YKAa3aHUs
O
aTTeCTAIMH 3 E e | T\ e e Tore | ke | e | 7 | cemeepe a}iﬁff;fff
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 3aIuThl TUHUN 76 1 24 - 12 - - - - - 40 - Iloozomogka K 1adopamoproii pavome: Jns
2JIEKTpONEepeIaYu BBINOJIHEHHS 3aJJaHUH TI0 JJAGOPAaTOPHBIM
1.1 3auThl THHAN 76 24 - 12 - - - - - 40 - paboTaM HEOOXOMMO MPEIBAPUTEIILHO

SJICKTpoInepcaaun

U3YYUTh TEMY U 3a/1a4M BBITTOJHEHUS
J1a00paTOPHBIX padbOT
Ilo0z0mo6Ka K KOHMPOILHOU padome:
W3yuenue MaTepuanoB 1o paszaeny "3ammThl
JIMHUH 37eKTponepenayu” u mNoAroToBKa K
KOHTPOJIBHOH paboTte
Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpEeHNe Marepuaa no pasgaeny "3auTsl
JIMHUH 30eKTpornepenadn”
Camocmoamenvroe usyuenue
meopemuyueckozo mamepuana: VI3ydaenue
JIOTIONTHUTEIHHOTO MaTepraa o pasaery
"3anmThl TMHAHN 3JeKTponepesadn’
Ilo0z0mo6Ka K npaKmuuecKum 3aHANMUAM:
W3yuenue marepuana no paszaeny "3amuTsl
JIMHUH 37eKTpornepesayn’ NoAroToBKa K
BBITIOJTHEHHIO 33/IaHUH HA MPaKTHIECKUX
3aHATUAX
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], 218-239, 257-288, 315-328
[2], 29-107
[3], 12-54
[6], 3-6
[7], 91-167




3ammuTe
JNIEKTPOJIBUTATENEH U
COOPHBIX IIUH

32

20

2.1

3aluThl
3JIEKTPOABUraTENeH U
COOPHBIX IITUH

32

20

Ilodzomoeka K nadopamopnoit padome: Jlns
BBITIOJTHEHUS 33/1aHUI TI0 1ab0pPaTOPHBIM
paboraM HEOOXOIMMO MPEIBAPUTETHLHO
U3YIUTh TEMY M 33/1a91 BBITIOIHCHUS
nmabopaTOpHBIX paboT

Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"3ammThl AIeKTpOABUTaTeIeH U COOPHBIX MHH"
Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
N3yyenne Matepuana no pazaeny "3amuTsl
ANIEKTPOJBHUIATENCH U COOPHBIX IMH" U
MOJIrOTOBKA K BBITIOJIHEHUIO 3aJaHU Ha
MPaKTHYECKUX 3aHITUSIX

Ilo020mo6Ka K KOHMPOILHOU padome:
W3yuenue MaTepuanoB 1o paszaeny "3ammThl
ANEKTPOABHUTATENCH U COOPHBIX MHUH" U
MOJITOTOBKA K KOHTPOJIBHOH paboTte
Ilo0z0mogKa K meKyuiemy KOHmMpoio:
[ToBTOpEeHNe Marepuana no pasaeny "3amuTsl
ANEKTPOABHUTATENCH U COOPHBIX MIHH"
H3yuenue mamepuanog 1umepamypHbix
UCMOYHUKOG:

[1], 536-574
[2], 197-230
[3], 134-140, 94-99
[6], 7-9
[7], 135-145

DK3aMeH

36.0

0.5

335

Bcero 3a cemectp

144.0

32

16

05

60

335

Hroro 3a cemecTp

144.0

32

16

05

93.5

3ammThl CUIIOBBIX
TpaHcdopmMaTopoB

12

3.1

3ammThl CHIIOBBIX
TpaHcGOopMaTOpOB

12

Iloozomogka K 1adopamopnoii pavome: J{ns
BEITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU paboTe
HE00X0IMMO TIPEABAPUTEIHHO U3YUUTh TEMY U
3a[1a4H BBITIOJTHEHUS 1aO0paTOPHOH paboThI
IToozomoeka K mexkywemy KOHmMpOJiio:
[ToBTOpenne maTepuana 1mo pasaeny "3amuTel
CHJIOBBIX TpaHC(hOopMaTopoB"

Iloozo0moexa K KOHmMPOJILHOU padome:

6




W3yuenne maTepHaoB Mo paszeny "3alursl
CHJIOBBIX TpaHc(opMaTopoB" U IOArOTOBKA K
KOHTPOJILHOM padoTe
Ilodzomoeka Kypcosozo npoexma: KypcoBoit
MPOEKT BBITIOJIHACTCS [0 HHANBUAYATbHOMY
3amannio. B pamkax paboTeI HEOOXOIUMO
paccunTaTh OCHOBHBIC TTOKa3aTeNn paboThI
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpOeKT npeaycMaTprBacT
MOSICHUTEILHYIO 3aITUCKY C pacueTaMy U
rpadu4ecKyIo 4acTsb.
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIONOJTHUTENBHOTO MaTepHaia o paszeiny
"3auThl CUIIOBBIX TpaHchopMaTopoB"”
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 488-492, 498-518
[2], 150-196
[3], 62-90
[6], 6-8
[7], 168-175

VYerpoiicTBa
aBTOMATHKU B
crucTeMax
AJIEKTPOCHAOKEHHS

22

12

10

4.1

VYerpoiicTBa
AaBTOMATHKU B
cucrteMax
ANEKTPOCHAOKESHUS

22

12

10

Iloozomoeka Kk 1adopamopnoii pavome: J1ns
BBITTOJIHEHHS 3aJJaHUH TI0 JJAOGOPAaTOPHBIM
paboTaM HEOOXOIMMO NPEBAPUTEIBEHO
HU3YYUTH TEMY U 3a1a41 BbITIOJTHCHU A
nabopaTopHbBIX paboT
CamocmosamensbHnoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JIOTIONTHUTEIHHOTO MaTepralia o pasaery
"YerpoiicTBa aBTOMAaTUKU B CUCTEMAX
IIEKTPOCHAOKEeHNS"

Ilod20mo6Ka K KOHMPOILHOU padome:
W3yueHune matepualnoB 1o pazaeny
"YerpoicTBa aBTOMAaTHKH B CHCTEMAX
AeKTpOoCHAOXKeHH" U TIOJTOTOBKA K
KOHTPOJBHOI paboTe

Iloozomoexa Kk mexkyuiemy KOHmMPOJI0:
IToBTOpEeHue MaTepuana 1no pasjieny




"YCcTpoiicTBa aBTOMAaTHKH B CUCTEMaX
ANEeKTpOCHa0KeHus"
H3yuenue mamepuanog 1umepamypnoix
UCHOYHUKOB:
[1], 339-389, 530-538, 605-609
[3], 54-62, 91-93, 99, 152-159

[4], 3-35
[7], 223-249
5 MUKpOIpOLeCCOpPHEIE 38 12 16 10 Iloozomoeka K meKyuiemy KOHmMPOJII0:
peneliHble 3aluThl U [loBTOpEHNE MaTepuaia o pasaeny
Cpe/CTBa aBTOMAaTHKH. "MHUKpOIIPOLIECCOPHBIE PeIelHbIE 3aUTHI 1
WHremnnekryaibHble CpeACTBa aBTOMATHKH. MIHTEIUIEKTyabHbIE
CUCTEMBI CUCTEMBI AIEKTPOCHAOKEeH!US"
IEKTPOCHAOKECHUS IToozomogxa Kypcosozo npoexma: Kypcopoii
5.1 MukponpoieccopHble 38 12 16 10 MPOEKT BBITIOJIHSAETCS 110 UHIUBHIYJILHOMY

peTeiiHbIe 3alIUThl U

CpencTBa aBTOMATHKH.

HHTeJ’IJ’IeKTyaJ’ILHHG
CHUCTCMBI
3J'IeKTpOCHa6)K€HI/I$[

3a7aHu0. B pamkax paboTel HEOOX0AUMO
paccunTaTh OCHOBHBIE TTOKa3aTesn paboThI
000opynoBaHus, BEIOPATh ONTHMAIILHOE
pemienue. KypcoBoil npoekT npegycMaTpuBaeT
MOSICHUTENBHYIO 3aITHCKY C pacueTaMy 1
rpadu9IecKyro 4acTb.

Iloozomoeka Kk nadopamopnoii pavome: Jns
BBITIOJTHEHUS 33/IaHUH 110 TabopaTopHoi paboTe
HEO0XOIUMO NPEABAPUTEIHHO U3YIUTh TEMY H
3aJ1a4¥ BBITIOJHEHNUS 1aO0paTOpHOI paboTshl, a
TaK K€ U3YYUTH BOIIPOCHI BAPUAHTOB
00paboTKU Pe3yabTATOB M0 H3yUYEHHOMY B
pazzene "MUKpOIPOLECCOPHBIE pelleHHbIE
3aIIUTHI ¥ CPEJICTBA ABTOMATHKH.
WHTennekTyanbHbIe CHCTEMBI
ANMEeKTpOCHaOKEeHUs" MaTepHuay.
Camocmoamenvroe usyuenue
meopemuueckozo mamepuana: VsyaeHue
JIOTIOJTHUTEIBHOTO MaTepHaa o pasjieny
"MUKpPOTIPOLIECCOPHBIE PeCHHbIC 3aLTUThI U
CpeacTBa aBTOMaTUKH. HHTCJ’[J’[CKTyaJ’[BHBIe
CHCTEMBI AJIEKTPOCHAOKEeHUS"

H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[1], 423-435, 538-542

[5], 3-31
[7], 250-290
OKk3aMeH 35.5 - - - - 0.3 - 33.2
Kypcogoit mpoekr (KII) | 72.5 - - - 16 0.5 52 -
Bcero 3a cemecTp 180.0 32 16 16 0.8 76 33.2
Hroro 3a cemecTp 180.0 32 16 18 0.8 109.2
HUTOrO 324.0 64 16 16 20 1.3 202.7

Ipumeuanue: Jlex — nexuuu; JIab — maboparopusie padboTsl; [Ip — npaktnyeckue 3ausaTust; KIIP — aynuTopHble KOHCYIBTAUHU TI0 KyPCOBBIM
npoektam/padboram; MKKII — nnauBuIyansHbie KOHCYIBTAIIMU MO KYPCOBBIM MpoekTam/padoram; ['K- rpymmnoBsie KOHCYIbTAIIUU 110 pa3aenam
muctumuinaer, CP — camocrositennbHas padota crynenrta; MKP — unast konraktHas padota; TK — Texynuit koHTpoIis; [TA — npoMexyrodHas

aTTcCcTanuAa




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bawumel aunul s1ekmponepedadu

1.1. 3amuTel JIMHUHN 3IEKTpoIIepeIadn

MakcumanbHas TokoBas 3ammta (MT3). [punmun neiictBus. OmnepaTuBHBIA TOK. BvIOOp
napameTpoB cpabateiBanus. Cxembl MT3. MT3 ¢ myckoMm oT pene HanpspkeHus. MT3 HyneBoi
nocienoBarenbHOcTU. TokoBas orceuka (TO). Ilpunnun neicTBus, BEIOOp TOKa cpabaThIBaHUS U
CXEMbI OTCEYKH MTHOBEHHOI'O JE€HUCTBHUS JIJIsl TUHUM C OTHOCTOPOHHUM U JIBYCTOPOHHUM ITHUTAHUEM.
TO ¢ Boiaepxkkoit Bpemenu. TO HyneBOl mocCieq0BaTEIbHOCTH. MHOIOCTYIIEHYAThle TOKOBBIC
peneiiHble 3aliMThl: JBYXCTYIEHUYaTas M TpexcTyleHuyaTas. HampaBineHHas TOKOBas 3alquTa.
[TpuHIMI AEWCcTBUSA, 00JIACTh MPUMEHEHHSI, BEIOOp MapaMeTpoB cpabaThIBAaHUS, CXEMBL. 3alIlTa OT
onHOGA3HBIX 3aMbIKAaHMM B CETAX C HU30JMPOBAHHOM U TJIYX03a3€MIICHHON HEHTpasbio.
[TpononsHbie U monepeuHble nuddepeHIuaibHbIe 3amuThl. JJUCTAaHIIMOHHAS ¥ BBICOKOYACTOTHAS
3aIUTHI JIMHUM 3JIEKTpOonepeay. .

2. 3awumul snekmpoosuzamenell U COOPHbIX WUH

2.1. 3amumTel 3NEKTPOABUTATENCH U COOPHBIX IIUH

Bunbl noBpexieHnit 1 aHOpMaJIbHBIX PEKUMOB paboThI AtekTpoasuratenet (3/1). 3ammrer D]
HanpspkeHueM Bbimie 1 kB: 3ammTel o1 Mexaydaszueix K3 B oOMoTKax craropa U Ha BBOAAX, OT
onHO(a3HBIX 3aMBIKAaHUI Ha 3€MJIIO, OT MEPErpy3Kd, OT MOHMKEHUs HanpspkeHus. OcoOeHHOCTH
3amuThl CUHXpOHHBIX OJI. 3ammra )] nHanpsxkenuem nmwke 1 kB. Juddepennmanbhas,
JIOTHYECKasi M JyroBasl 3allUThl COOPHBIX MIMH. Pe3epBUpoBaHME ICWCTBUS PEJCHHBIX 3alIHT.
HeoOxogumocTh ¥ cmocoObl  pe3epBUpOBaHUA.  [IpUHIMOBI  BBINOJIHEHUS  YCTPONCTB
pe3epBupoBanus B ciydae oTkaza Bbikitouareneit (YPOB). Ilpunuunst BeimonHenuss YPOB.
Bei6op yctaBok YPOB..

3. 3awumeol cunosvix mpancghopmamopos

3.1. 3ammThl CUIIOBBIX TpaHC(HOPMATOPOB

ABapuiiHble 1 aHOpMaJIbHbIE PEKUMBI pabOThI TpaHC(HOPMATOPOB, BUABI 3aLIUT U TPEOOBAHUS K
HUM. OcHoBHble 3amuTel: TO u mnpoponbHas auddepeHuManbHAs 3alUThl, HX 001acTh
pUMEHEHHUs, BbIOOp MapameTpoB cpabarbiBaHus. OCOOEHHOCTH pacyera Toka HebanmaHca. Tok
HaMarHUYMBaHUs CHUJIOBOTO TpaHcpopMmaropa M CIOCOOBI OTCTPOHKM OT Opocka Toka
HaMarHW4YuBaHUs. 3alUThl OT CBEPXTOKOB Mpu BHemHUX K3, 3ammuTel oT neperpysku. ['azoBas u
TemIeparypHas 3alluThl..

4. Ycmpoticmea asmomamuxu 6 cucmemax 3JleKn’lDOCHCl69fC€Hu}Z

4.1. YcrpoiicTBa aBTOMAaTUKU B CHCTEMAX 3JIEKTPOCHA0KEHUS

Bunael aBTOMaTHMKM B CHUCTEMaX MPOMBIIIJIEHHOTO JJIEKTPOCHAOXKEHHUs. ABTOMAaTHYECKOE
nosTropHoe BkmoueHue (AIIB). Hasnauenue yctpoiictB AIIB u ocHOBHBIE TpeOOBaHUS K HUM.
Cxempl ycrpoiictB AIIB BozaymHbix u kadbenbHbix JISII. YerpoiictBa ObicTponeiicTByromux AlIB.
Ha3nauenue u ocHOBHbIE TpeOOBaHUS, MpEIbsIBIAEMbIE K YCTPOMCTBAM aBTOMAaTHYECKOIO BBOJA
pesepBa (ABP). IlyckoBwie opranbl ycTpoiictB ABP BO3mymHBIX W KaOeIbHBIX JIMHHM.
XapakTepuCTUKU cXeM M obnactb ux mnpumeHeHus. ABP B cersx wHampsbkenuem g0 1 kB.
HazHayeHune W NMpUHIUI BBINOJHEHUS YCTPONCTB aBTOMAaTHYECKOW 4acTOTHOM pasrpy3ku (AYP).
Xapakrepuctuku cxem AYP u oOmacte ux npumenHenus. Yacrorueie AIIB. CormnacoBanue
neiicteus ycrporcts AIIB, ABP, AUP. AIIB TpanchopMaropoB, IIWH W 3JIEKTPOJBHUraTeNIEH:
TpeboBanuss u cxembl. ABP TpaHcpopmaropoB, aBTOMAaTHYeCKHE YCTPOMCTBA YHpaBICHHUS
pexxuMaMu  paboThl  TpaHcOpMATOpoB  (aBTOMATUYECKOE  OTKIIOYEHHE M BKJIIOYEHHE,
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aBTOMAaTUYECKOe perynupoBaHue HampspkeHus). AIIB u ABP snexrponBurareneii. YcrpolicTsa
MPOTUBOABAPUINHON aBTOMATHKH..

5. Mukponpoueccopuwie D€]Z€L7Hbl€ 3awiumsl u CD@OCWIG& asmomamuxuy. MnmeniekmyaibHole
cucmemul 3JZ€KI’I’ZDOCHCI6DfC€Hu}l

5.1. MuxkpomnporieccopHbie pesieiHbIe 3alUThI U CPEJCTBA aBTOMATUKH. VIHTeIIeKTyanbHbIe
CUCTEMBI 3JIEKTPOCHA0XKEHUS

OCHOBHBIE 3JIEMEHTBI CTPYKTYPHOM CXEMBbI MUKPOIIPOLIECCOPHOM peneiiHol 3amuthl (P3) un ux
dbyHkuroHupoBanue. Mukpomnporieccopnass P3 u e€ mporpammuoe obOecrieuenue. Hacrpoiika u
AKCIUTyaTalsl MHKPOIIPOLIECCOPHBIX TEpMHUHANOB. lIprMepsl MCHOIHEHUS MHMKpPOIIPOLIECCOPHBIX
P3. Muxkponponieccopras aBromaTuka. HHTemnekryanpHbie ceth Smart Grids u 1mumdposbie
noJcTaHiuu. HTeIIeKTyaabHbIE CUCTEMBI 3JICKTPOCHAOKEHHS. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. 1. Pacuer napamerpos MT3.;
2. 7. Pacdet mapamMeTpoB 3alllUT JICKTPOABUTATEIEH. ;
3. 5. Pacder mapaMeTpOB TOKOBBIX PEJICMHBIX 3AIIUT MOCIEIOBATEIILHOCTU B CETAX C
U30JIMPOBAHHOMN U IITyX03a3€MJICHHON HEUTPAIIMU. ;
4. 4. Pacuet napameTpoB MakcuManbHoi TH3.;
5. 3. Pacyer nmapamMeTpoB MHOTOCTYIIEHYATHIX TOKOBBIX PEJICHHBIX 3aILIHUT.;
6. 2. Pacuer mapametrpos TO.;
7. 8. N3yuenune nevicteus YPOB u JI3II.;
8. 6. Pacuer mapameTrpoB mudHepeHIMATBHBIX 3alIUT JTUHUH dJICKTPOIEPEIaYH.

3.4. Tembl 1a60paTOPHBIX PadoT
1. 6. AHanu3 B3aMMOAECHUCTBHS YCTPOUCTB PEJIEHHON 3aIMTHI U aBTOMATHKH TIPU
BO3HHUKHOBEHUH KOPOTKUX 3aMBIKaHHUM B cUCTeMe dJiekTpocHadxkenus 0,4-10 kB.;
2. 8. UccnenoBanue npuHIMINA AEHCTBUSA OBICTPOro aBTOMaTUYECKOIO BBOJIA pe3€epBa.;
3. 7. UccnenoBaHue nNpuHIMNA JeHCTBUS aBTOMAaTHYECKOTO BBOJIA pe3epBa Ha
pacnpenenuTenbHoi noactannuu 20 kB Ha 6a3e sueex SM-6.;
4. 5. Hacrpolika 1 u3y4eHue NpUHILIMIIA AEHCTBUS 3alllUT 1IEXOBOro TpaHcpopmaTopa Ha
MUKpPOIIPOLIECCOPHOM TEpMUHAaIE pesieliHoM 3amnuTel SEPAM.;
5. 1. Hactpolika u u3y4yeHue NpruHIMUIIA IEUCTBUS TPEXCTYIIEHYATOW TOKOBOM 3aIMThI TIMHUHU
10 xB Ha MukponpoueccopHoM TepMuHae peneiHon 3amuTel SEPAM.;
6. 2. Hactpoiika u u3yueHue npuHIUIA ASHUCTBUS 3aIIUT OT OHO(A3HBIX 3aMbIKaHUM HA
3eminto B TuHUM 10 KB Ha MUKpOIIpOLECCOPHOM TEPMUHAJIE penelHoM 3amuTel SEPAM.;
7. 3. Hactpoiika u u3yueHue mpuHIUIA JCHCTBUS 3alUTHl MUHUMAJIBLHOTO HAMIPSKEHUS Ha
MHUKpPOIIPOLIECCOPHOM TepMUHAaIE peneiiHoN 3amuTel SEPAM.;
8. 4. HacTpoiika 1 u3y4eHue MPUHIUIIA JEHCTBUA 3alIUT JIEKTPOBUTATEIIS HA
MHUKpPOIIPOLIECCOPHOM TepMUHAaJE peneliHoi 3amuTel SEPAM..

3.5 Koncyabranumn

AyoumopHbvie KOHCYAbmauuy no Kkypcogomy npoekmy/pabome (KIIP)

1. KoncynpTanmuu HampaBleHbl Ha BBIIOJHEHHE pa3JIeIOB KYpCOBOTO IPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarens). B pamMkax yacoB Ha TIpyHIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHBIE YAcTH pacuUeTHBIX 3a/JaHuil pasiena
"3amuTel TMHUHN 37eKTponepesayn”
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Koncynbpranum HampaBieHbl Ha BBINOJHEHHE PAa3AelioB KYypCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax yacoB Ha TpyNIOBBIE
KOHCYJbTAIlMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"3amuThI AIEKTPOIBUTaTeIeH U COOPHBIX IIHH"
Koncynbranum HampapieHbl Ha BBIIIOJHEHHE PAa3eiOB KYpCOBOIO MPOEKTa TMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax uacoB Ha TpyNIOBBIE
KOHCYJbTAIlMM pa30mparoTcs Hamboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"3ammThl CUIIOBBIX TPAHCHOPMATOPOB"
Koncynbranum HampaBieHbl Ha BBIIOJHEHHE PAa3elioB KYpCOBOIO MPOEKTa MOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax YacoB Ha TpyIIOBBIE
KOHCYJbTAllMM pa30mparoTcs Hamboliee BaXKHBIC YAaCTH PACYCTHBIX 3aJaHWil pasjena
"YerpoiicTBa aBTOMAaTHKH B CHCTEMaX dJIEKTpOoCcHaOKeHus "

I'pynnosvie koncynomayuu no pazoeram oucyuniunst (I'K)

['pymnmnoBble KOHCYNbTALUKA MPOBOISTCS B YCTAHOBJICHHBIE B PACIUCAaHUU 4Yachl Mepen
coavyei CTyAeHTaMH 3K3aMEHa.
['pymnmoBbie KOHCYNbTALUKA MPOBOASTCS B YCTAHOBJICHHBIE B PACIMCAHUU Yachl Mepen
coavyei CTyAE€HTaMH 3K3aMEHa.
['pymnmoBbie KOHCYNbTALUKA MPOBOASTCS B YCTAHOBJICHHBIE B PACIUCAHUU 4Yachl Mepe
coavyei CTyAeHTaMH 3K3aMEHa.
['pymnmoBbie KOHCYNbTALUUA MPOBOASTCS B yCTAHOBJICHHBIE B PACIUCAHUU 4Yachl Mepen
coavyei CTyAeHTaMH 3K3aMEHa.
['pynmoBbie KOHCYNbTAlMKU MPOBOJISATCS B YCTAHOBJICHHBbIE B PACIHCAHUU Yachl MEpen
coavyei CTyAE€HTaMH 3K3aMEHa.
Hnousudyanvhvle koncyromayuu no Kypcosomy npoemy /pabome (MKKII)

KoHncynpranuu npoBoaaTcs 1o paszaeny "3amuTsl JMHAN 1eKTponepeaaun”
KoncynpTranum npoBoaaTcs 1o pa3zaeny "3aiumTsl 2JIeKTpoiBUraTesieid 1 COOpPHBIX IUH"
KoHcynbranuu mpoBoasaTes 1Mo pa3aeiy "3amuTsl CHIIOBBIX TpaHC(HOpMaTopoB"
Koncynpranum mnpoBojsaTcs 1o pazaeny "YCTpoHCTBa aBTOMATHKM B CHUCTEMAax
3IeKTpoCcHaOKeHUs "

3.6 TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

2 Cemectp

Kypcosoii npoekt (KIT)

TeMmpsr:

- Pacuer peneliHoii 3alIUTHI CUCTEMBI AIEKTPOCHAOXKEeHHU 00BbeKTa (IPOMBIIIIEHHOTO 00BEKTa,
YKUJIOTO WM O(UCHOTO 3/IaHU)
I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

1-4 5-8 9-12 | 13-16 | 3aueTHasa

Henena

Paznen
KypCOBOT'O
IIPOEKTA

1

2

3

4

3amura
KYpPCOBOTO
MPOEKTa

O0Bem
pasnena, %

10

40

30

20

BrimonaeHHbIN
00BeM
HapacTaroumM
utorom, %

10

50

80

100

Howmep paznena

Paznen kypcoBoro npoekra

1

Pacuer TokOB KOPOTKOI'O 3aMbIKaHUA

2

3aiuThl TMHUH, HEXOBBIX TPaHC()OPMATOPOB, SJIEKTPOIBUTATENEH
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3amuThl TpPaHC(HOPMATOPOB IIIABHON MOHU3UTEIBLHOM MOJACTAHIIUN U
BO3AYIIHOW JIMHUU

H3mepuTtenbHble TpaHCPOPMATOPHI, KapTa CEIEKTUBHOCTU U ohopmiieHue
IIPOEKTa
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHbBIC PE3YAbTAThI 00YUEHUS 110

Howmep paznena
JUCUUILIMHEI (B

OueHoYHOE CPEeICTBO
(TUII 1 HAUMEHOBAHUE)

Kongsl
JTUCIUILINHE COOTBETCTBHH C
HHUKAaTOPOB
(B cOOTBETCTBUHU C pazjeiioM 1) n.3.1)
1]2]3]4]5

3HaTh:
TpeOOBaHUS HOPMATUBHO-TEXHUYCCKOMN JlaGopaTopHas pabota/3amntuTa J1abopaTopHbIX paboT
JOKYMEHTAIMU 0 pesieitHoi 3ammTe u apTomatuke | MJI-1nk-1 +
CHCTEM DJIEKTPOCHAOKEHUS
MIPUHITUIIBI IEHCTBHS U cXeMbl AuddepeHnnanbHoM, [IpoBepounas padora/KoHTponbHsIii onpoc No2
JTUCTAHIIMOHHOW M BBICOKOYACTOTHOM 3aiuT nuHui | M-2nk-1 + «duddepennuanpuple, TUCTAHIIMOHHBIC U
AJIeKTponepeaun BBICOKOYACTOTHBIE 3aLIUThI JINHUHN 3JIEKTPOIIEPEAAUN»
MIPUHIIMIIBI IEUCTBUS U CXEMbI OCHOBHBIX 3aIIUT V-2t + [IpoBepounas padora/Kontponbhsiii onpoc Ne3
CHJIOBBIX TPaHC(HOPMATOPOB «OCHOBHBI€ 3aITUTHI CUIOBBIX TPAHC(POPMATOPOBY
IIPUHLUIIBI YCTAHOBKH U IEHCTBHSI OCHOBHBIX V21 + [IpoBepounas padora/KonTponbHsIii onpoc Nod
CPEJICTB aBTOMAaTHUKH CUCTEM DJIEKTPOCHAOKEHUS «Cxembl AIIB u ABP»
AJIEMEHTHYIO 0a3y, CXeMbl U MIPUHIIMIIBI AEUCTBUS [IpoBepounas pabora/KontponpHsiii onpoc Nel
MaKCHMaJIbHOH TOKOBOM 3aIUThI, TOKOBOH oTceukn | MJI-3mk-1 + «OCHOBHBIE TOKOBBIE PEJICUHBIE 3AIUTHI JIMHUMA
Y MHOTOCTYNEHYAThIX TOKOBBIX 3alIUT JIEKTpoNepeaaun»
METO/bl HACTPOMKN MUKPOIPOLIECCOPHBIX 3aLUT N J1-3nk-1 + | JlaGopaTtopHas paborta/3amura 1a00paTOPHBIX paboOT
Ymersb:
pa3pabaTbIBaTh OTJEJIbHBIE Pa3/eNbl TPOSKTHON KontponbHas padora/KonrponbHas padora Ne3
JOKYMEHTAIMU B YaCTH PEJICHHOMN 3alUThl U N-1nk1 + «Pacder mapaMeTpoB OCHOBHBIX 3alIUT CUJIOBBIX
aBTOMATUKH TpaHc(hOpMaTOPOB»
paccuuThIBaTh MapaMeTpbl OCHOBHBIX 3aIIUT JIMHUAN KonTponsnas padora/KonTponbnas padota Nel
JJIEKTpOIIepeIaun N-3nk-1 + «Pacuet mapamerpo MT3, TO, TH3 n

MHOT'OCTYNE€HYATHIX 3aIUT JIMHUHN 3JIEKTPOIepe1admy
paccuuThIBaTh apaMeTPbl OCHOBHBIX 3aILUT KonTtponbHas padora/KontponsHas padota Ne2
3JIEKTPOJIBUTATEIEH NJ1-3nk-1 + «PacueT mapamMeTpoB OCHOBHBIX 3aLUT ACHHXPOHHBIX

Y CUHXPOHHBIX IEKTPOJABUraTENICH»
paccuuThIBaTh NapaMeTPbl OCHOBHBIX 3aILUT W J1-3nk-1 + KonTtponbHas pabora/KonrpoabHas pabora Ne3
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CHJIOBBIX TpaHC(HOpPMATOPOB

«Pacyer nmapamMeTpoB OCHOBHBIX 3aIIUT CHJIOBBIX
TpaHc(hOpPMaATOPOB

aHAJIM3UPOBATh CXEMBI U OLICHUBATH
(GYHKIIMOHMPOBAHUE YCTPOUCTB AaBTOMATUKH CUCTEM
JIEKTPOCHA0KEHUS

NJ1-3nk-1

Kontponbnas padota/KonTposnbsHas padora Ned
«Y CTpOMCTBAa aBTOMAaTUKU CUCTEM
ANEKTPOCHAOKEHUS
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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
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. Konrponbnas padora Nel «Pacuer nmapamerpoB MT3, TO, TH3 u MHOrOCTYNeHUATHIX 3aLIUT
nuHui anekTporepenaun» (KontpoasHas padbora)
2. Konrtponbnas padora Ne2 «Pacyer mapaMeTpoB OCHOBHBIX 3aIIUT ACHHXPOHHBIX U
CUHXPOHHBIX 35ekTpoasuratenein» (KonrpoabpHas pabora)
3. Kontpounbusiii onpoc Nel «OCHOBHBIE TOKOBBIE PEJICUHBIE 3AIUATHI JIMHUM
anektponepenaun» (IIposepounas padora)
4. KontponsHslit onpoc Ne2 «JluddepeHnmanbapie, IMCTAaHIIMOHHBIE H BBICOKOYACTOTHBIE
3alUThl TUHUHN dnekTponepenaadn» ([IpoBepounas pabora)

2 cemecTp

Dopma peanuszauuu: ITucbmenHas padora
1. KonrponbHas padota Ne3 «Pacder mapaMeTpoB OCHOBHBIX 3aIIUT CHUIIOBBIX
tpanchopmaTopoB» (KoHTposbHas paboTa)
2. Konrponbnas padora Ned4 «YcTpoiicTBa aBTOMAaTHKH CUCTEM AJIEKTPOCHAOKESHUS»
(KonTpoabpHas pabora)
3. KonTposnbHslii onpoc Ne3 «OcHOBHBIE 3alIUThI CUIIOBBIX TpaHcopmaTtopoBy (IIpoBepounas
pabora)
4. Kourponshslii onpoc Ned «Cxembl AIIB u ABP» (IlpoBepounas pabota)

Dopma peanuzanuu: [IpoBepka 3aaanus
1. 3ammTa nabopatopHbsix padoT (JlabopaTopHas pabota)

bamibHO-peNTHHTOBas CTPYKTYpa AUCLUIIIINHBI SBISETCS PUIIOKEHUEM A.
banmnpHO-pENTHHIOBasE CTPYKTYpa KypCOBOTO MPOEKTA ABJISIETCS MPUIIOKEHUEM b.

4.2 IlpoMe:xyTOUYHasI aTTECTALUSA 10 AUCHMUILJIMHE

Oxsamen (Cemecmp Nel)
HtoroBast orneHka Mo AWCLUUIUIMHE BbICTaBisieTcs B coorBercTBUU C [lonmoxenuem o bamnbHO-
peittuarosor cucreme ®I'bOY BO "HHUY "MOHU": Ha OocHOBE CEeMECTPOBON COCTaBIISIOLICH
OLICHKH U OLICHKHU Ha dK3aMEHe.

Kypcosoii npoexm (KI1) (Cemecmp Ne2)
HtoroBas oneHka Mo AWCLUUIUIMHE BbICTaBisieTcss B cooTBeTcTBUU C [lonoxenuem o bamibHO-
peiitunrosoir cucreme @DI'BOY BO "HHWY "MOH": Ha OCHOBaHMM CEMECTPOBOM H
HK3aMEHALIMOHHOW COCTaBISIOUMX. B mpuiiokeHne K AUIIIOMY BBIHOCUTCSI OLIEHKA 3a KYpPCOBOM
IIPOEKT.

Oxsamen (Cemecmp Ne2)
HroroBas oneHKa MO AUCLUIUIMHE BBICTaBIseTCS B cooTBeTcTBUU C [lonmoxenuem o bamibHO-
pertunrosoir cucreMe ®I'bBOY BO "HUY "MOU": Ha OCHOBE CEMECTPOBOM COCTABIISIOLIEH
OLICHKHM U OLIEHKHM Ha DK3aMeHe. B mpuioxeHue K JUIUIOMY BBIHOCUTCSI OLIEHKA 3a 2 CEMECTp U 3a
KYPCOBOM MPOEKT.
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B numiiom BeICTaBIsIETCS OLICHKA 3a 2 CEMECTP.

Ipumeuanue: OrieHOYHBIC MaTEPHAIBI 10 AUCHUIUIMHE IPUBECHBI B ()OH/IE OLEHOYHBIX
matepuainos OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHbIE H3IAHNS

1. Aanpees, B. A. Peneiinas 3amura 1 aBTOMaTHKa CHCTEM 3JIEKTPOCHAOKECHUS : yUSOHUK IS
BY30B 110 CIEIUAIBHOCTH "DIeKTpocHabkeHue" HampasiieHus "DiekTpodnepreruka / B. A.
AHnpnpees . — 6-¢ u3., crep . — M. : Beicmras mikona, 2008 . — 639 c. - ISBN 978-5-06-004826-1 .;
2. Augapees, B. A. Peneiinas 3ammra cucTeM 3JIEKTPOCHAOKEHHUS B IPUMEpax U 3ajadax : yaueOHoe
mocoOue JIsi By30B TI0 CIIEHAIBHOCTH "IIeKTpocHaOKeHre" HanpaBiIeHHs "DIeKTpOoIHEepreTrKa'
/ B. A. Aanpees . — M. : Beicmas mkona, 2008 . — 252 c. - ISBN 978-5-06-005828-4 .;

3. Kpusenkos, B. B. Peneiinas 3amura u aBToMaTHKa SHEPTOCUCTEM : ydeOHOE TTOCOOue 110
HanpasieHuio 140400 "DneKTpodHEepreTrKa U AEKTPOTEXHUKA", MOIYIb "DiIeKTposHepreTrKa' /
B. B. Kpusenkos ; pen. A. ®@. Isskos ; Ham. uccnen. yu-t "MOUN" . — M. : U3n-8o MOU, 2012 . —
164 c. - ISBN 978-5-7046-1377-0 .

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

4. bogpyxuna, C. C. ABapuiiHble peXUMbI NIEKTPUUECKUX CETeH : 1a0OPaTOPHBIN NIPAKTUKYM I10
Kypcy'" ABTOMaTH3alKs YIPABICHUS CUCTEMaMU 3JIEKTPOCHA0KEHUS"" TI0 HAIIPaBIECHUIO
"DOnekrposnepreruka u anekrporexauka” / C. C. boapyxuna, A. 1. 3axaposa, Ham. uccnen. yH-T
"MOHN" . - M. : U3g-Bo MDOU, 2017 . — 36 c.

http://elib.mpei.ru/elib/view.php?id=8929;

5. boapyxuna, C. C. MukponponeccopHas 3amura SEPAM. CoopHHK 1a00paTOPHBIX padoT :
METOMYECKOE TocoOue 1o Kypey "ABTOMaTHU3alMsl YIPABIECHUS CUCTEMAMHU JIEKTPOCHAOKEHUS "
0 HaIpaBieHUIo "DnekTposHepreruka u sekTporexuuka" / C. C. bonpyxuna, M. E. Buxpos, A.
A. Jlanmmn, Ham. uccnen. yu-t "MOU" . — M. : U3n-8o MOU, 2014 . —32 ¢,

6. bonpyxuna, C. C. Pacuet peneifHO# 3alUThl CHCTEMbI IIPOMBIIINIEHHOTO 3JIEKTPOCHAOKEHUS
METOMYECKOE IMOCOoOUe NIl KypCOBOT'O MPOEKTUPOBAHUS 110 Kypcy "ABTOMATH3ALMS YIIpaBICHUS
CUCTEMaMH JJIEKTpOCHaOKeHus" 10 HAMpaBICHUIO "DIEKTPOTEXHHUKA, STEKTPOMEXaHUKA U
anektporexnonorun" / C. C. boapyxuna, 0. B. Mattonuna, Mock. sxepr. uH-T MOU TY) . — M. :
Hzn-so MOU, 2005 . —32 ¢c.;

7. Aradonos A. U., bpoctunosa T. 1O., [IxxazoBckuii H. b.- "CoBpemennast peneiinas 3amura u
aBTOMATHKa dJIEKTPOIHEPreTHUECKUX cucteM", (2-e u3., mepepad. u joi.), I3aarenscTBo:
"Un¢pa-Unxenepusa", Bomoraa, 2020 - (300 c.)

https://e.lanbook.com/book/148384.

5.2 JIuueH3noHHOE U CBOOOIHO PAacPOCTPaHseMoe MPOrpaMMHOe odecreyeHme:
. CHO "TIpomereit";

. Office / Poccuiickuii makeT o(puCHBIX IpOrpamm;

. Windows / Onepanrionnas cucrema cemeiictsa Linux;

. Buneoxondepenuuu (Maiing, Coepaxas, BK u np);

. nanoCAD 3nektpo;

. Java Development Kit;

. SFT2841,;

. Master PDF Editor.

00O ~NO N A~ W~

5.3 UnTepHeT-pecypchl, BKIWYas nNpodeccuoHaIbHbIe 6a3bl JAHHBIX U HH(OPMAIMOHHO-
CIPABOYHbIE CUCTEMBI:
1. 9BC Jlanb - https://e.lanbook.com/
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2. 9BC "YHuBepcurerckas 6u0J11M0TeKA 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 nannbIX )KypHaJioB u3nareianscTBa Elsevier - https://www.sciencedirect.com/

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

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

8. ba3za maunbix Scopus - http://www.scopus.com

9. HannoHasibHasi 3JIEKTPOHHAs1 OubmoTeKa - https://rusneb.ru/

10. 9BC "KoncyasTanT cryaenra' - http://www.studentlibrary.ru/

11. ’Kypnaasl American Chemical Society - https://www.acs.org/content/acs/en.html

12. KypuaJjsl American Institute of Physics - https://www.scitation.org/

13. Kypuaasl American Physical Society - https://journals.aps.org/about

14. ba3a nannabix u3aareancrsa Annual Reviews Science Collection -
https://www.annualreviews.org/

15. ba3a nannblii Association for Computing Machinery Digital Library -
https://dl.acm.org/about/content

16. Kypuaisl uznaresancrBa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL m3nareascra IEEE (Institute of Electrical and Electronics Engineers,
Inc.) - https://ieeexplore.ieee.org/Xplore/home.jsp?reload=true

18. ba3a nannbix Computers & Applied Sciences Complete (CASC) -
http://search.ebscohost.com

19. ba3za nannbix INSPEC na naargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypnaus Institute of Physics (IOP), Beaukoopuranus - https://iopscience.iop.org/
21. Kypnaasl HayuHoro odmectBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm

22. TlatenTHas 6a3a Orbit Intelligence kommannn Questel - https://www.orbit.com/

23. Kypuaasni uznareancra Oxford University Press - https://academic.oup.com/journals/
24. ba3za nanubix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index

25. XKypnausi Kypuaiasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaasni nznareancrea SAGE Publication (Sage) - https://journals.sagepub.com/
27. Kypuax Science - https://www.sciencemag.org/

28. Kypuaubl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

29. Kosnekuus sxypuajioB Taylor & Francis Group - https://www.tandfonline.com/

30. Kypuanasi o xumun Thieme Chemistry Package xommanuu Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuans m3nareabcrsa Wiley - https://onlinelibrary.wiley.com/

32. Dnexkrponnas o6udanoreka MOU (b MIM) - http://elib.mpei.ru/login.php

33. [opTax oTKpBITHIX JaHHBIX Poccuiickoii @exepanun - https://data.gov.ru

34. ba3za OTKpPBITHIX JaHHBIX MUHHCTEPCTBA TPYAA M COLUATbHOI 3aIUThI PO -
https://rosmintrud.ru/opendata

35. ba3za oTKpBITHIX JaHHBIX NPO(eCCHOHATBHBIX CTAHIAPTOB MHUHHCTEPCTBA TPYAa H
connagbHoi 3amuThl P@ - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

36. ba3za oTKpBITHIX JaHHBIX MUHHMCTEPCTBA IKOHOMHUYECKOro pa3sutus PO -
http://www.economy.gov.ru

37. bBa3za oTkpsITHIX 1aHHBIX Pocunmonuropunra - http://www.fedsfm.ru/opendata

38. DaexkTpoHHas OTKpbITas 6a3a fanubIxX ""Polpred.com O630p CMU" -
https://www.polpred.com
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39. UudopmannonHo-cnpaBounas cucrema «Koneke/Texakenep» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanmoHaJbLHBII MOPTAJ OHJIAITH 00yueHnst «OTKpbITOE 00pa3oBanue» - https://openedu.ru
41. Opunmanabublii caiiT @enepajbHOTO aTeHTCTBA M0 TEXHUYECKOMY PeryJIMPOBAHUIO U

MmeTpoJioruu - http://protect.gost.ru/
42. OTKkpbiTasi yuuBepcuTerckasi uHgopmamnuonHas cucrema «POCCHSI -

https://uisrussia.msu.ru

43. Opunmanabublii caiiT MUHHCTEPCTBA HAYKH U BbIcIero oopa3oBanus Poccuiickoii
®enepanuu - https://minobrnauki.gov.ru
44, Opunmnanabublii caiiT @egepabHOI CyKOBI 0 HA30PY B cepe 00pa30oBaHUA U HAYKH -

https://obrnadzor

45. ®denepanbublii mopraa "Poccuiickoe oopazosanue’ - http://www.edu.ru
46. Uudopmuo - https://www.informio.ru/
47. AHO «Poccusi — cTpaHa Bo3MoskHoOCTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun noMeeHust

Homep aynuropun,
HAHMEeHOBaHHe

OcHalrenue

Y4eOHble ayIuTOpUn
JUISl TIPOBEJICHUS
JICKITMOHHBIX 3aHATHH U
TEKYILIEro KOHTPOJIA

OIIIID-25, Aynutopus

CTOJI IPENOIaBaTENsl, CTOJI, CTOJ IS
OpPITEXHUKH, CTYJI, JOCKa
WHTEpPaKTUBHAs1, KOMIIBIOTEPHAs CETh C
BBIX0/10M B IHTEpHET, KOJIOHKHU
3BYKOBBIE, MYJIbTUMEUNHBIN IIPOEKTOP,
9KpaH, J0CKa MapKepHasi, KOMIIBIOTEp
MIEPCOHAJIbHBIN

VY4eOHble ayuTopun
JUTSl IPOBEJICHUS
MPAKTUYECKUX 3aHITUH,
KP u KII

OIIID-25, Aynutopus

CTOJI IPENOJABATENs], CTOJI, CTOJ IS
OpPITEXHUKH, CTYJI, JOCKa
WHTEPaKTUBHAs!, KOMIIBIOTEPHAs CETh C
BBIXOJIOM B IHTEpHET, KOJIOHKH
3BYKOBBIE, MYJIbTUMEIUNHBIN IIPOEKTOP,
JKpaH, JOCKa MapKepHasi, KOMIIBIOTED
MePCOHAIIbHBIN

VY4eOHble ayIUTOPUH
U1 IPOBEJICHUS
71a00paTOPHBIX 3aHATHH

OIII13-24, JTaboparopus
"MukporporeccopHas
3aIuTa U aBToMaTuka"

CTOJI MIperoiaBaTeisi, CTOJ y4eOHBIH,
CTyJ, Kad UIsi TOKyMEHTOB, BElIajaKa
JUISL OJIEXkKIbI, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEANMHBIN IPOEKTOP, IKPaH,
KOMIIBIOTEP EPCOHAIbHBIN

VY4eOHble aynuTopun
U1 IPOBEIEHUS
IIPOMEKYTOUHON

aTTecTalluu

OIIID-25, Aynutopus

CTOJI IPENOAABATENs], CTOJI, CTOJ IS
OPI'TEXHUKH, CTYJI, T0CKA
MHTEpPAKTUBHAs1, KOMIIBIOTEPHAs CETh C
BBIX0JI0M B MIHTE€pHET, KOJIOHKH
3BYKOBBIE, MYJIbTUMEUNHBIN IIPOEKTOP,
JKpaH, JOCKa MapKepHasi, KOMIIBIOTED
MePCOHAIbHBIN

ITomentenus mis
CaMOCTOSITEIILHON
paboThI

HTB-201, KomnerotepHslii
YUTAIBHBINA 3471

CTOJI KOMIIBIOTEPHBIN, CTYJI, CTOJI
MACbMEHHBIN, BEIIAIKA JJI1 OJEXKIbI,
KOMIIBIOTEPHAs CETh C BBIXOJOM B
HHTepHeT, KOMIIBIOTED NMEPCOHAIBHBIN,
IIPUHTEDP, KOHIULIUOHED

[Tomernienus ais
KOHCYJIbTUPOBaHUS

OIIID-21, Aynutopus 21

CTOJI, CTYJI, MYJIbTUMEIUIHBIN TTPOEKTOP,
JKpaH, T0CKa MapKepHas

I[Tomerntenus aiis

A-219/a, Kabuner

Kpecyo pabouee, CToJ JJIst paboThI C
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XpaHeHus: 000pyA0BaHUS
1 y4eOHOT'0 MHBEHTaps

coTpyaHukoB kad. "IDIII1D"

JIOKyMEHTaMH, TKad 711 0J1ekK b1, ITKad
JUISL XpaHEHWsI MHBEHTaps, TyMmOa
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

ABTOMaTI/IBaHI/I}I YIpPaBJICHUA CUCTCMaMU 3HCKTpOCHa6}KeHI/I}I

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1

KM-2

KM-3

KM-4

KonTponbabiii oripoc Nel «OCHOBHBIE TOKOBBIE PEJIECHHBIC 3aIIUThI JIMHUHN JICKTPONIEpEaadn»
(ITpoBepounas pabora)

Kontponbnas padora Nel «Pacuer mapamerpo MT3, TO, TH3 u MHOrOCTYIIEHYATHIX 3aIIAT
nuHui snexrporepenaun» (KontpoasHas padbora)

KonTponbusiit onpoc Ne2 «/luddhepennmanbuble, UCTAHIMOHHBIE M BBICOKOYACTOTHBIE 3aIIUTHI
nuHui snexrponepenaun» (IIposepounas padota)

Kontponbnas padota No2 «Pacuer mapaMeTpoB OCHOBHBIX 3aIIUT ACHHXPOHHBIX U CHHXPOHHBIX
anekrpoasurarenein» (KonrpoiabsHas padbora)

Bujx npome:xyTo4HOI aTTecTaluu — JK3aMeH.

HNunekc KM-1 | KM-2 | KM-3 | KM-4
Howep Paznen aucuumimabl KM:
paszena AT AER Henens 4 8 12 15
KM:
1 3anuThl JIMHUHN 3JIEKTpoIiepeadn
11 3a1uThl TMHUH 3JIeKTponepeaadn + + +
2 3a1uThl AIEKTPOABUraTesiel U COOPHBIX HIMH
2.1 3a1uThl AIEKTPOABUraTeNIel U COOPHBIX IINH +
Bec KM, %: 20 30 20 30
2 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX Meponpmle‘fl TEKYIICTr0 KOHTPOJIA yCII€BAEMOCTH MO AUCHHUIIJIMHE:

KM-5

KM-6

KM-7
KM-8

KM-9

Kontpomnbnslit onpoc Ne3 «OcHOBHBIE 3alIUThI CHIIOBBIX TpaHchopmaTopoB» (IIpoBepounas
pabora)

Konrtponsnas padora Ne3 «Pacuet nmapaMeTpoB OCHOBHBIX 3aIUT CUIIOBBIX TPAHC(POPMATOPOB»
(KontponpHas pabota)

Kontpomnsnsiit onpoc Ne4 «Cxembl AIIB u ABP» (ITpoBepounas pabota)

KonTponbhas padota Ne4 «YcTpoiicTBa aBTOMaTHKU CUCTEM 3JieKTpocHa0xkeHus» (KontponbHas
paborta)

3amuTa 1abopaTopHbix padbot (JIaboparopnas padbora)

Buja npoMexyToUHOM aTTecTAaNMU — DK3aMEH.

Howmep
paznena

Nunexc KM- | KM- | KM- | KM- | KM-
Pa3gen auciuIuIinebel KM: 5 6 7 8 9
Henens 4 8 12 15 15
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| KM:

1 3amuThl CUIIOBBIX TpaHC(HOPMATOPOB
11 3aImuThl CUIOBBIX TpaHC(HOPMATOPOB + +
2 VYcerpolicTBa aBTOMATUKH B CUCTEMAX
AIEKTPOCHAOKEHUS
21 VYcerpolicTBa aBTOMATUKH B CUCTEMAX + +
' AIEKTPOCHAOKEHUS
MHuKpONIPOLIECCOPHBIE PEIEHHBIEC 3aLUThI U CPEACTBA
3 aBTOMAaTUKH. MIHTeIIeKTyabHbIE CUCTEMBI
AJIEKTPOCHAOKEHUS
MHuKpONIPOLIECCOPHBIE PEIEHHBIEC 3aLUThI U CPEACTBA
3.1 aBTOMAaTUKH. MIHTeIIeKTyanbHble CUCTEMBI +
AJIEKTPOCHAOKEHUS
Bec KM, %: | 15 20 15 20 30
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

ABTOMaTI/IBaHI/I}I YIpPaBJICHUA CUCTCMaMU 3HCKTpOCHa6}KeHI/I}I

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

Hepeqenb KOHTPOJBHBIX MQPOHPI/IHTI/Iﬁ TEKYIIET0 KOHTPOJAHA YCIIEBAEMOCTH IO KYPCOBOMY

MPOEKTY:

KM-1 Pacuer TOKOB KOPOTKOI'O 3aMbIKaHUS

KM-2 BsiOop u pacyeT 3alIUT JIUHUMA, EXOBBIX TpaHC(HOPMATOPOB, IEKTPOABUTATENECH

KM-3 Bsibop u pacyer 3amut TpanchopMaTopoB TIaBHOHN MOHU3UTEIHHON TOJCTAHIIMY U BO3IYIITHON

KM-4

JUHUAN
Br160p n3MepuTenbHBIX TpaHc(hOpMaTOPOB, TOCTPOCHUE KAPThI CEIIEKTUBHOCTU M O(POPMIICHHE
IpOeKTa

Buja npomexyrounoii arrecranmu — 3ammura KII.

Nunekc KM- | KM- | KM- | KM-
Houep Paznen kypcoBoro npoekta/KypcoBoii paboThl KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 Pacder TOKOB KOPOTKOTO 3aMbIKaHHUS +
5 3amuThl TUHHH, IEXOBBIX TPAaHC(HOPMATOPOB, +
DJICKTPOJIBUTATEIICH
3 3amuThl TpaHc(HOPMATOPOB TTIABHOM MOHU3UTEIHHON +
MIOJICTAHITNH W BO3TYITHOM JIWHUU
4 W3mepuTenbHbIE TpaHCHOPMATOPHI, KAPTa CEICKTUBHOCTH U N
oopMIIEHHE TTPOEKTA
Bec KM, %: | 10 40 30 20
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