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: OuHo-32049HASA
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YacTb 00pa3oBaTeIbHOM

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.06

1 cemecrp - 4;

TpynoeMKOCTh B 3a4€THBIX
Py 2 cemecTp - 5;

eIMHHNIAX:

Bcero - 9
Yacos (Bcero) no yueoHomy 324 waca
IUIAHY:

1 cemectp - 12 yacos;
Jlekuuu 2 cemecTp - 16 yacos;

Bcero - 28 yaca

IIpakTHyeckne 3aHATHSA 1 cemecTp - 12 yacoB;

JladopaTopHbie padoThI 2 cemecTp - 16 yacos;

1 cemecTp - 2 yaca;
2 cemectp - 10 yacos;
Bcero - 12 yacos

Koncynbranumn

1 cemectp - 117,5 yacos;
2 cemecTp - 133,2 yaca;
Bcero - 250,7 yaca

CamocTrosiTesibHasi padoTa

B TOM uncJje Ha KII/KP 2 cemectp - 40 yacos;

HNnasa koHTakTHas padora 2 cemecTp - 4 yaca;

BKJIIOYAS:
IIpoBepounas padora
Konrpoabsnas pabora
JlaGopaTopHas padora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 1 cemectp - 0,5 yaca;
3amura KypcoBoro npoekra | 2 cemecrtp - 0,3 yaca;
JK3amMeH 2 cemectp - 0,5 yaca;

Bcero - 1,3 yaca
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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/[ 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:
- IPUHIUIIBI HeﬁCTBHH 1 CXEMBbI OCHOBHBIX
BUJIOB PEJICHHBIX 3aIIUT JTMHHIA;

- IPUHIUIIBI YCTAHOBKHU U ﬂeﬁCTBHﬂ
OCHOBHBIX CPEJICTB aBTOMAaTHUKH CUCTEM
AIEKTPOCHAOKEHUS.

IIK-1 Cnnoco6HOCTE
y4acTBOBATh B
MIPOSKTUPOBAHUH CUCTEM
INEKTPOCHAOKEHUS
00BEKTOB KAIUTAJIbLHOTO
CTPOUTENHCTBA

N JT-3nk-1 OcymiecTBaseT
BbIOOp 000PYAOBAHUS JUIs
CUCTEMBI JJIEKTPOCHAOKEHMUS,
paspabarbIBaeT
JOKYMEHTAITUIO Ha Pa3IMIHBIX
CTaIUSX TMPOEKTUPOBAHUS
CHCTEM DJIEKTPOCHAOKEHUS
00BEKTOB

3HATh:
- DJIeMEHTHBIE 0a3bl KOHCTPYKTUBHOTO
UCIIOJIHEHUS ycTpoilcTB P3uA 1 oCHOBHBIE
3JIEMEHTHI cxeM P3;

- METOJIbl HACTPOMKHU
MHUKPOIPOIIECCOPHBIX 3AIIIHUT.

YMETB:
- pacCYUTBIBAThH ITapaAMETPbI OCHOBHBIX

3aIIUT CUJIOBBIX TPaHC(HOPMATOPOB;

- pacCcUuTHIBaTh apaMeTPbl OCHOBHBIX
3aIUT JIUHUH;

- pacCUUTHIBaTh apaMeTPbl OCHOBHBIX
3alIUT JIEKTPOJABUTATETIEH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccHoHambHON 00pa3oBaTeIbHON MpOrpaMme

Texnuueckoe M HHGOPMAIMOHHOE OOECIEYeHUE MOCTPOCHUS M (PYHKIMOHUPOBAHHUS HMCTOYHHKOB
MUTaHMs, ceTell 1 0OBEKTOB AIEKTpUYEecKoro xo3siicTBa notpeduteneit (nanee — OIIOII), HanpaBneHus

noarotosku  13.04.02

DJNEeKTPOIHEPreTuKa M IJIEKTPOTEXHHUKA,
o0Opa3oBaHue - MarucTparypa.

YpOBEHb 0Opa30BaHUs: BBICIIEE




TpeOGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:
- 3HaTh OOIIME MPUHIUIIBI TOCTPOCHUS CUCTEM 3JIEKTPOCHAOKEHHUS U pacyeTa PeKUMOB.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUH JTUCHIUTUIHHBI, HEOOXOIUMBI IPU BBIMOJTHCHUN
BBIMTYCKHOM KBaJTN(UKAMOHHON PadOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
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/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
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 3anuThl TMHUH 108 1 12 - 12 - - - - - 84 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
3NeKTponepeayn W3yuenne maTepuaina 1o paszaeiy "3amuThsl
11 3amuThl TUHAKA 108 12 - 12 - - - - - 84 - JIUHUH 37eKTpornepenayn’” moAroToBKa K

SJICKTpoInepcaaun

BBITIOJTHEHUIO 3aJ]aHUI Ha IPAKTUUECKUX
3AHATUAX

Iloozomoska K KOHmMpobHOU pabome:
Wzydenne MaTepHaioB Mo pa3aeiny 3amuTsl
JUHAN 3JIEKTPOTIepeladd U MOATOTOBKA K
KOHTPOJBHOI pabote

Iloozomosxa domawnezo 3a0anus:
[MoxroToBka AOMAaITHETo 3aJaHUS HAIpaBJIcHA
Ha OTPabOTKy YMEHUI perieHus
npodeccuoHanbHBIX 3a1a4. JloMarHee 3a1aHue
BBIJIAETCS CTYJIEHTaM 110 U3YUYEHHOMY B pasjelie
"3anuThl TMHAN 3JIeKTponepesadn’ MaTepHany.
JIOTIOMTHUTEIBHO CTYICHTY HE0OOX0AUMO
W3YYUTh JTUTEPATYPy U pazoOpaTh MPUMEPHI
BBITIOJTHEHUS TOI00HBIX 3anannil. [IpoBepka
JTOMAIITHETO 3a/IaHUs TIPOBOIUTCSI IO
MIpeCTaBICHHBIM MTUCBMEHHBIM padoTaM.
Iloozomoeka K meKkywiemy KOHMpPOJiio:
IToBTOpenune maTepuana 1o pasaeny "3amuTsl
JUHUHI 3neKTponepenadn”

Camocmoameibnoe usyuenue
meopemuueckozo mamepuana: Vzyuenve
JIOTIOJTHUTEIHFHOTO MaTepuaia 1o paszieny
"3ammThl TUHUH dJeKTponepeaaqn"”

H3yuenue mamepuanos 1umepamypHuix
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UCMOYHUKO8.
[1], 218-239,257-288, 315-328
[5], 3-10
[6], 91-167

DK3aMeH

36.0

0.5

33.5

Bcero 3a ceMecTp

144.0

12

12

0.5

84

335

HToro 3a cemecTp

144.0

12

12

0.5

1175

3ammmTel
3JIEKTPOABUraTeNe! u
TEeHEePaToOpOB

19

15

2.1

3amuTel
3JIEKTPOJIBUTATENEH U
TeHEPATOpOB

19

15

Ilod2zomoeka domauinezo 3adanusn:
IToaroroBka KOMaIIHETO 3aaHUS HAIIPaBICHA
Ha 0TPabOTKY YMEHHUH pelIeHus
npodeccrnoHaNBHBIX 3a/1a4. JlomalHee 3aganue
BBIJIACTCA CTYICHTaM I10 U3Y4EHHOMY B pasjiene
"3amuThl 31eKTpoABUraTesNei u reaepaTopos”
Marepuainy. JlONmOJIHUTENBHO CTYACHTY
HE0OX0IMMO M3Y4YHUTh JINTEPATYPy U pazo0paTh
IIPUMEPHI BBITIOIHEHUS TOTOOHBIX 3aJaHUH.
ITpoBepka gOMaIIHETo 33aAaHuUs IPOBOANTCS T10
MIPEACTABICHHBIM ITHCEMEHHBIM paboTaMm.
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOJTHUTENBHOTO MaTepHaia o pas3zierny
"3anmThl 3IeKTpOABUraTeIe U reHepaTopoB’
110020mogKa K NpaKmuueckum 3auAMuaM:
N3yyenne matepuana no pazaeny "3amuTsl
ANEeKTpOABHUTraTeNe u reHepaTopos"
MIOJITOTOBKA K BBIMOJHEHHIO 3aJaHUN Ha
MPaKTHYECKUX 3aHITUSIX

Ilo020moeKa K KOHmMPOILHOU padome:
N3y4yenne marepralioB 1o pa3aeriny 3amuThl
IIEKTPOJBUTATEIICH U TEHEPATOPOB 1
MOJIrOTOBKA K KOHTPOJIbHON paboTe
Ilodzomogxa K mexkyuiemy KOHmMpOiio:
IToBTOpenune maTepuana 1o pasaeny "3amuTsl
ANEKTPOABHUTaTENCH U reHepaTopoB"
H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

Al

[1], 536-574
[6], 135-145

3amuTel CHIOBBIX

19

15

Iloozomoexa Kypcosozo npoexkma: Kypcosoit
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TpaHcdopmaTopoB

3.1

3aIIMThl CUIIOBBIX
TpaHcdopmaTopoB

19

15

MPOEKT BBIIOJIHAETCS 110 UHAUBHIYJILHOMY
3a7aHu0. B pamkax paboTsl HEOOX0AUMO
paccuuTaTh OCHOBHBIE ITOKa3aTesn paboThl
000pyI0BaHNUs, BEIOPATh ONITUMAIIEHOE
pemienue. KypcoBoil IpoeKT npeaycMaTpruBacT
MOSICHUTENBHYIO 3aITHCKY C pacueTaMy 1
rpadUIecKyro 4acThb.
Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: VIzyaeane
JIOTIOJTHUTENIBHOTO MaTepHaia o paszierny
"3aIuThl CHIIOBBIX TpaHchopMaTopoB"”
Ilo020mo6Ka K KOHMPOILHOU padome:
W3y4yeHune marepualioB 1o pa3aeiy 3aiiuThl
CHJIOBBIX TpaHC(OpMaTOPOB M MOATOTOBKA K
KOHTPOJIBHOI! paboTte
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[1], 438-492, 498-518
[6], 168-175

MukponponeccopHble
perneliHble 3aIHThI

25

15

4.1

MUKpOTIpOIIeCCOPHEIE
peneiiHble 3alIUThI

25

15

Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHUe MaTepHaa 1mo pasaeny
"MUKpOTPOIIECCOPHBIE PEeHHbIE 3aIIUTHI"
Ilodzomoeka Kypcosozo npoexkma: KypcoBoit
IIPOCKT BBIMOJJHACTCA IO UHAUBUAYAJIBHOMY
3ananuio. B pamkax paboTsl HEOOXOAUMO
paccuuTaTh OCHOBHBIC TIOKA3aTENId PAOOTHI
000pynoBaHus, BEIOpaTh ONTUMAIBHOE
pemrenre. KypcoBoii poeKT npemxycMaTpruBaeT
MOSICHUTENBHYIO 3aIICKY C pacueTaMu
rpadUIecKyro 4acThb.

Iloozomoeka K nabopamopnoii pavome: J1ist
BBITIOJTHEHUS 33JJaHUI TI0 JIA00OPaTOpHOU padboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3aJa4H BBITIOJHEHNUS 1ab0paTOpHOH paboTsl, a
TaK K€ U3y4UTh BOIIPOCHI BAPHAHTOB
00paboTKH Pe3yabTATOB IO H3yYEHHOMY B
paznene "MUKpOIPOIECCOPHBIC PelieiHbIE
3aIIUTHL" MaTepuaty.

Iloozo0moexa K KOHmMPOJILHOU padome:
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W3y4yenue marepuaiioB 1o paszierny
MukponporeccopHble peieliHble 3anThl 1
MOJIrOTOBKA K KOHTPOJIbHOW paboTe
Camocmoamensnoe uzyuenue
meopemuueckozo mamepuana: Vzyuenue
JOIIOJTHATEIEHOTO MaTepHaa 1o paseiy
"MUKpPOTIPOLIECCOPHEIC PETICHHBIC 3aIIUTHI"
H3yuenue mamepuanos numepamypHsix
UCHOYHUKOG:

[1], 423-435, 538-542

[3], 3-31
[6], 250-290

VYerpoiicTBa
aBTOMAaTHKU B
cucTemMax
SJIEKTPOCHAOKEHHS

29

15

5.1

VYerpoiicTBa
ABTOMAaTHKH B
cucTeMax
ANEKTPOCHAOKEHUS

29

15

Ilodz0moeKa K meKyuiemy KOHmMpoJiio:
IToBTOpEeHue MaTepuana no pasaeny
"YcerpoicTBa aBTOMAaTHKY B CUCTEMAaxX
3JIeKTpOCHa0KeHuUs"
Iloozomoeka K nabopamopnoii pavome: J1is
BEITIOJTHEHUS 3aJaHUI TI0 JTaOOpaToOpHOU paboTe
HEO0XOIUMO TPEABAPUTEIHHO U3YyIUTh TEMY H
3a[jau BBHITIOJHEHNUS Ta00paTOpHOU paboTHI, a
TaK k€ U3yYUTh BOIIPOCHI BAPHAHTOB
00paboTKU Pe3yabTATOB [0 U3yYEHHOMY B
paznene "YcTpoiicTBa aBTOMATHKHU B CHCTEMax
9eKTpOCHAOXKEeHUS" MaTepHany.
Ilo0z0mogKka K KOHMPOILHOU padome:
N3yueHnue marepualoB 1o pasjaeny Y cTpoicTBa
ABTOMATHUKU B CUCTEMAX 3HeKTpOCHa6)KeHI/I$[ u
MOJITOTOBKA K KOHTPOJIBHOI paboTte
CamocmosamensbHoe usyuenue
meopemuyueckozo mamepuana: VI3yienue
JTOTIOTHUTEIHHOTO MaTepralia o pa3Ieiry
"YerpoiicTBa aBTOMAaTHKY B CUCTEMAX
IIEKTPOCHAOKEeHNS"
H3yuenue mamepuanog numepamypusix
UCHOYHUKOB:
[1], 339-389, 530-538, 605-609
[2], 100-160
[4], 3-35
[6], 223-249




OKk3aMeH 35.7 - - - - 2 - - 0.5 - 33.2
Kypcogoit mpoekr (KII) | 52.3 - - - 8 - 4 - 0.3 40 -
Bcero 3a cemectp 180.0 16 16 - 8 2 4 - 0.8 100 33.2
Hroro 3a cemecTp 180.0 16 16 - 10 4 0.8 133.2
HUTOro 324.0 - 28 16 12 12 4 13 250.7

IIpumeuanue: Jlex — neknuu; JIab — mabopartopusie padotsl; [1p — npaktuueckue 3ansatusi; KITP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nnauBuyanbHble KOHCYIBTAIIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrmnoBsie KOHCYIbTaMU 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTposb; [TA — mpomexyTrouHas
aTTecranus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Bawumel aunul s1ekmponepedadu

1.1. 3amuTel JIMHUHN 3IEKTpoIIepeIadn

MaxkcumanbsHast TokoBas 3amurta (MT3). Ilpunmmn peiictBus. OmepaTuBHBIM TOK. BbiOop
napameTpoB cpabateiBanus. Cxembl MT3. MT3 ¢ myckoMm oT pene HanpspkeHus. MT3 HyneBoi
nocienoBarenbHOCTH. HampaBnenHas TokoBast 3amura. [IpuHimn neictBust, 001acTh TPUMEHEHUS,
BbIOOp MapameTpoB cpalaThiBaHUs, cxeMbl. TokoBas orceuka. [IpuHIMN neWcTBUsA, BHIOOP TOKa
cpabaThlBaHUsI U CXEMbl OTCEYKM MIHOBEHHOIO JEMCTBMS Ji1 JIMHUHM C OJHOCTOPOHHUM U
JIBYCTOPOHHUM muTaHueM. OTCEYKHM C BBLACPKKON BpeMeHHU. TOKOBBIE OTCEYKH HYJIEBOU
MOCJIEI0BATENbHOCTU. TpEXCTyneHyaras TOKOBas 3alluTa. 3alura OT OAHO(Aa3HBIX KOPOTKHX
sambikanuii  (K3) B ceTsx ¢ wu3onupoBaHHOW He#Tpanbio. I[IpomonbHBIE M TONMEpEYHBIC
Qg epeHIraIbHbIC 3aIUTHI. .

2. 3awumul s1exkmpoosuzamenell u 2eHepamopos

2.1. 3amuThl 37€KTPOABUTATEIEH U FEHEPATOPOB

Bupl noBpexxeHU 1 aHOPMAJIBHBIX PEKUMOB paboThl nekTpoasurateneit (3/1). 3amuts 3/
HanpsbkeHueM Bbime 1 kB: 3amuTel oT Mexaydaszaeix K3 B 0OMOTKax cratopa M Ha BBOJAX, OT
0J1HO(a3HBIX 3aMbIKaHUI Ha 3eMJI0, OT MEPEerpy3ku, OT MOHMKEeHUs HampspkeHus. OcoOeHHOCTH
3amuThl cuHXpoHHbIX D/I. 3ammra DJ] Hanpsxenuem Huxke 1 kB. ABapuiiHble U1 aHOpMajbHBIE
PEKUMBI pabOThI T€HEPAaTOPOB. 3alUThHI FEHEPATOPOB HalpsbkeHreM Belie 1 kB u Huxe 1 kB..

3. 3awumul cunosgvix mpancghopmamopos

3.1. 3amuThI CUIIOBBIX TPAaHCPOPMATOPOB

ABapuiitHble 1 aHOpPMaJTbHBIC PEKUMBI pa0OTHI TPAHCHOPMATOPOB, BUJIBI 3aITUT U TPSOOBAHHS K
HuM. OCHOBHBIE 3alllUTHI: TOKOBas OTCEYKa U MpojoibHas AuddepeHunanbHas 3alluThl, HUX
00yacTh MpUMEHEHUS, BRIOODP MapamMeTpoB cpabaTsiBanusi, OCOOEHHOCTH pacueTa TOKa HebaaHca.
Tok HamMarHWYMBaHHUS CHIIOBOTO TpaHchopMaTopa M CHOCOOBI OTCTPOMKH OT Opocka ToKa
HaMarHWYUBaHUs. 3alIUTH OT CBEPXTOKOB IMPHU BHEITHUX K3, 3aUTHI OT TIeperpy3KH..

4. Muxponpoyeccopnuvle penetnvle 3auiumol

4.1. MuKpOIIpOIIECCOPHBIEC PEICHHBIC 3aIUTHI

OO0mue cBeneHUs, OCHOBHBIC COCTABISIIOIIME CTPYKTYPHOM CXEMBbl MHKPOIPOIECCOPHON
3amuThel. MUKpompolieccopHas cucteMa u e€ nporpamMmmHoe obecrieuenue. [IpuMepsl UCTIOMHEHUS
MHUKPOIPOLIECCOPHBIX 3AILHUT..

5. Yempoticmea asmomamuxu 6 cucmemax 3JleKn’lDOCHCl69fC€Hu}Z

5.1. YcrpoiicTBa aBTOMAaTHKU B CHCTEMAX 3JIEKTPOCHA0KEHUS

Bunael aBTOMaTHMKM B CHUCTEMaX MPOMBIIIJIEHHOTO JJIEKTPOCHAOXKEHHUs. ABTOMAaTHYECKOE
nosTropHoe BkmoueHue (AIIB). Hasnauenue ycrpoiictB AIIB um ocHOBHBIE TpeOOBaHUS K HHUM.
Cxempl ycrpoiictB AIIB Bo3aymIHBIX U KaOeNbHBIX JUHHUM. YCTpoHcCTBa OBICTPOAECHCTBYIOLINX
AIIB. Ha3naueHue M OCHOBHBIE TpeOOBaHUs, MPEIbSBIsAEMbIE K YCTPOMCTBAM aBTOMAaTUYECKOI'O
BBojia pe3epBa (ABP). IlyckoBbie opranbsl ycTpoiicTB ABP BO3mymIHBIX W KaOENbHBIX JIMHHM.
XapakTepUCTUKU cXeM M ob6nacTb ux mnpumeHeHus. ABP B cersax nHanpspkenuem 1o 1 kB.
Ha3HayeHune W NMpUHIUI BBINOJHEHUSI YCTPONCTB aBTOMAaTHYECKOW 4acTOTHOM pasrpy3ku (AYP).
Xapakrepuctuku cxem AYP u oGmacte ux npumenHenus. Yacrorueie AIIB. CormacoBanue
neiictBust  ycrpoiicts AIIB, ABP, AYP. Aptomartuueckuil perynsarop Bo30OyxuaeHus (APB)
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CHUXpOHHBIX reHepaTopoB. AIIB tpancdopmaTopoB, IIMH W 3JIEKTPOABHUraTeseil: TpeOoBaHUA,
MpEeabSBISIEMbIE K JTHUM YyCTPONCTBaM aBTOMAaTHKH M cxembl uXx. ABP Tpancdopmaropos,
ABTOMATHUYECKUE YCTPOICTBA YIPABICHUS PeKUMaMU pabOThl TpaHCPOPMATOPOB (aBTOMATUIECKOE
OTKJIIOUEHHWE U BKIIOYCHHE, aBTOMAaTHYeCKoe peryiaupoBanue Hanpsokenus). AIIB u ABP
AIIEKTpO/IBUraTesield. ABTOMaTHUYECKOE PEryJIMPOBAHUE PEAKTUBHOM MOIHOCTH B dHEPrOCUCTEME.
MuxkponpoueccopHas apromatuka. MHTemnekryanbnbie cet Smart Grids. ABTOMaTU3MpOBaHHbBIE
CUCTEMBI YIIPaBJIEHUS SJIEKTPOXO3SIIICTBOM IIPEITPUATHSL. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. 1. Pacyuer MT3 ¢ HE3aBUCHMOI XapaKTEPUCTUKOM /ISl 3aJaHHON CXEMBbI
pacnpenenuTenbHON ceT. Pacdyer ycTaBok Toka cpabaThiBaHUs, BbIIEPKEK BPEMEHH,
KOA((HUITMEHTOB YyBCTBUTEIHLHOCTH;
2. 2. Pacyer MT3 ¢ orpaHn4eHHO-3aBUCUMON XapaKTEPUCTHKON CpabaThIBAaHNUS,
3. 3. Pacuer TOKOBOW OTCEUKHU JIMHUU C OJJHOCTOPOHHUM IMUTAHUEM;
4. 4. PacueT TOKOBOI1 OTCEUKH OJI0Ka «IMHUA-TPAHCPOPMATOPY;
5. 5. ToxoBast HaripaBiieHHas 3amuTa. OrpeneneHe napaMmeTpoB cpadaTbIBaHus,
YyBCTBUTEIHHOCTH, «MEPTBBIX)» 30H.

3.4. Tembl 1a60paTOPHBIX padoT
1. 1. U3y4yeHue npyUHIMIIOB BHINOJIHEHHUS] MAKCUMaJIbHOM ToKOoBOM 3amuThl (MT3) Ha
MHUKPOIPOLIECCOPHOM TepMUHaJIe pesieiHol 3amutbl SEPAM 1000+ cepun 20;
2. 2. 3y4yeHue NpUHIMIIOB BHIIIOJHEHHUS] aBTOMAaTUYECKOTO TIOBTOPHOTO BKIFOUEHHUS JTUHUM U
3aMKCh OCIMIUIONPAMM aBapUMHBIX PEXKUMOB HA MUKPOIPOLIECCOPHOM TEPMHHAJIE peleHHON
sammtel SEPAM 1000+ cepuu 40;
3. 3. V3y4yeHue NpUHIIMIIOB BHIMOIHEHHS 3aIIMTHl MUHUMAIbHOTO HANIPSDKEHUS Ha
MUKpPOIIPOLIECCOPHOM TepMuHaie peneiinoit 3amutel SEPAM 1000+ cepuu 80;
4. 4. BbiOop Ha KOMIIBIOTEPHOM TPEHAXKEPE OUEPEAHOCTH ONEPATUBHBIX MEPEKITIOYSHUN
anmnaparoB pejeHOMN 3allUThl U aBTOMATHKU JJIsl yCTPAHEHUS aBapuil B yKa3aHHBIX TOUKaX
3a/1aHHOM CXEMBI.

3.5 KoncyabTanuu

Ayoumopuvie KOHCYAbmMauuy no Kypcosomy npoekmy/vabome (KIIP)

1. KoHcynpTanMu HampaBieHbl Ha BBIIOJHEHHE pa3JIeloB KYpCOBOTO IPOEKTa MOJ
PYKOBOJCTBOM HacTaBHMKa (mpemopgaBarensi). B pamkax yacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHbIE YacTH pacueTHBIX 3aJaHuil pasnena
"3amuTel TMHUH 37eKTponepesaun”

2. KoHcynbTanuu HampaBieHbl Ha BBIOJIHEHHE pa3/eloB KypCOBOIO MPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOojiee BaKHBIE YACTH pacueTHBIX 3a/JaHUil pasnena
"3ammThI ANEKTPOIBUraTeIe U reHepaTopoB"

3. Koucynpranum HampaBieHbl Ha BBINOJIHEHUE pa3elioB KYpCOBOTO IPOEKTa IOA
PYKOBOJCTBOM HacTaBHHMKa (mpemoaaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoljiee BakKHBIE YAcTH pacueTHBIX 3a/JaHuil pasnena
"3amuThl CUIOBBIX TpaHCHOpMaTOpoB"

4. KoHCynbTalluu HampaBieHbl Ha BBIMOJIHEHUE pa3JelloB KYypCOBOIO IPOEKTa IOA
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax YacoB Ha TIpyNIoOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BakKHBIE YacTH pacueTHBIX 3a/JaHuil pasnena
"MHUKpPOIIPOIIECCOPHBIE PEIEHHBIE 3aIUTHI"
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How

agrwbdE

KoHcynpTanuum HampaBieHbl Ha BBINIOJHEHHE pa3lieioB KypPCOBOTO MPOEKTAa TOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemopgaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJbTAIlMM pa30mparoTcs Hauboliee BaXKHBIC YAaCTH PACUYCTHBIX 3aJaHWil pasjena
"YeTpoiicTBa aBTOMAaTHKH B CHCTEMax dJIEKTpOCHaOKeHUs "

I'pynnosvie koucynomayuu no pazoenam oucyuniunst (I'K)

OO6cyxaeHrne MaTepraoB 1o Keicam pasjena "3amuThl JUHAN dJIeKTpornepeadn”
OOcyxneHne wMartepuanoB IO Keiicam pa3fena "3amMThl 3JICKTPOJABUTATENCH H
reseparopon"
OO6cyxaeHne MaTepuaioB Mo Kelicam paszzaena "3ammThl CUIOBBIX TpaHc(hopmaTopos”
OO6cyxaeHrne MaTepraioB 1o Keicam pasjerna "MUKponpoIecCOpHbIe pesIeHHbIE 3alUThI"
OOcyxeHrne MarepualioB MO Kedcam paszziena "YCTpoilcTBa aBTOMATHKH B CHCTEMax
AIeKTpOoCHAOKEeHUs"

Hnousuodyanvhvie KoHcyibmayuu no Kypcosomy npoemy /pabome (MKKII)

Koncynbranuu npoBoaarcs no pazzaeny "3amuTsl JUHUHE dJeKTponepenayun’
KoncynbTramuum npoBoasTcs 1o pazzaeiny "3aiiuThl 3JEKTPOABUTaTeNel U TeHepaTopoB”
Koncynpranum npoBoasTcs o pazaeny "3aiuTsl CUIOBBIX TpaHchopmaTopos"
Koncynbramuum npoBoasaTes 1o pazaeny "MHUKpONpoIecCoOpHbIe peieiiHbIe 3auTh"
Koncynpranmum mnpoBomsTcs mo pazaeny "YcTpoiicTBa aBTOMAaTHUKHM B CHCTEMax
ANMEKTpOCHAOKEHHS"

3.6 TeMaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT

2 Cemectp

Kypcosoii npoexT (KIT)

TeMmpr:

- Pacuer pernelinoil 3aIUTHI CUCTEMBI AIEKTPOCHAOKEHUSI 00BEKTa (MIPOMBIILIIEHHOTO 00BEKTa,
KHUJIOTO WA O(PUCHOTO 3TaHHS)
I'pa¢uk BbINOJTHEHHS KYPCOBOI'0 IPOEKTA

Henena

1-8 9-12 | 13-16 | 3aueTHas

Paznen

KYypCOBOI'O KYpCOBOT'O

IPOEKTa

1 2 3,4 3amnmra

MIPOEKTa

O0Bem

paszzena,

10 20 70 -
%

Bremmonaenusii | 10 30 100 -

o0BeM

HapacTaromnum

HTOTOM,

%

Howmep paspena | Pasnen kypcoBoro npoekra

1 PacueT TOKOB KOPOTKOTO 3aMbIKaHUs

2 3a1uThl TMHUM, HEXOBBIX TPaHC(HOPMATOPOB, SJIEKTPOIBUTATENEH

3 3amuTel TpaHchOpMaTopoB IrN1aBHOM noHusuTenbHou noacranimu (I'TIT)
4 Kapra cenekTHBHOCTH U 0pOpMIICHHE IPOEKTa
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3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIC PE3YAbTATHI 00YUYEHUS 110

Howmep paznena

O1eHOYHOE CPEACTBO

e —. Konbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
WHIMKATOPOB | COOTBETCTBUU C 1.3.1)
(B COOTBETCTBUH C pa3ieiioM 1)
1]2]3]4]5
3HaTh:
TpeOOBaHUSI HOPMATHUBHO-TEXHHUUECKOM JlaboparopHas pabota/3ammra 1a00paTopHBIX paboT Ne
JOKYMEHTAIMHU 110 PEJICHHON 3alIuTe U WJI-1nk-1 + | + |2ud4.
ABTOMATHKE CUCTEM DJIEKTPOCHA0KEHHUS
MIPUHIIMITBI YCTAHOBKU U JIEHCTBUS OCHOBHBIX KonTponbnas pabora/KonTtponbnas pabota
CPEICTB aBTOMAaTUKH CUCTEM 3JIEKTPOCHAOKEHUS "V CcTpoiCTBa aBTOMATUKN CHCTEM 3JICKTPOCHA0KEHUS "
W-2rnik-1 +
KonTponsnas pabora/KonTtponbhblit orpoc "CxeMbl
ATIB u ABP"
NPYHLATIBL JIEUCTBUS U CXeMBbl OCHOBHBIX BUJIOB V201 + Kontponbnas pa6OTa/KOHT130JIbHa}I pabota "OcHoOBHBIE
pENEeMHBIX 3aIUT JUHUN 3alllUThl U CXEMBI JUIsl JIMHUM HanpsbkeHuem 6-35 kB"
METO/]Ibl HACTPOMKH MUKPOIPOLIECCOPHBIX 3aILUT V-3 + JlaGoparopHas paboTa/3amura 1adopaTopHBIX padoT Ne
lu3l
AJIEMEHTHBIE 0a3bl KOHCTPYKTUBHOI'O UCTIOJTHEHUS V-3t + [IpoBepounas pabora/KoHTpobHBINH onpoc "IaeMeHTbI
yctpoicTB P3UA 1 ocHOBHBIE 351eMeHThI cxeM P3 ] CXEM peNeHHOM 3aIuThl"
Ymersb:
pa3pabaTbIBaTh OTJEJIbHBIE Pa3/eNbl TPOSKTHON KonTtponsHas padbora/KontponsHast padora "OcHOBHbIE
JOKYMEHTAIlMH B YaCTH PEJICHOMN 3aILUTHI U N-1nka + 3aIUTHl U CXEMBI ISl IMHUN HarpshkeHueM 6-35 kB"
aBTOMaTHUKH
paccuuThIBaTh NapaMeTpbl OCHOBHBIX 3alllUT KonTponbnas padora/KonTtposbHas padota "OCHOBHbIE
AJIEKTPOABUraTENEN N-3nk-1 + 3aLIUThl ACHHXPOHHBIX U CHHXPOHHBIX
AJIEKTPOJIBUTATENCH"
paccUMThIBATh MapaMeTpbl OCHOBHBIX 3allUT KontponsHas padora/KontponsHas padora "Pacuer
JTUHUN N/I-3nk-1 + MapamMeTpoB U YyBCTBUTEIHLHOCTH MaKCUMaIbHOU
TOKOBOM U HalpaBJICHHOW 3aIllUThHI"
paccuuThIBaTh apaMeTpbl OCHOBHBIX 3alllUT V-3 + KonTponbnas padora/KonTtponbHas padota "OcHOBHBIE
CHJIOBBIX TPaHC(HOPMATOPOB 3alUTHI CUJIOBBIX TpaHc(opmaTopos”
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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 yCII€eBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KonTponbHas padota "OCHOBHBIE 3alIIUTHI M CXEMBI JUIsl TUHUH HanpsokeHneM 6-35 kB

(KonTpoawsHas pabora)

2. KonTponbHast pabota "Pacuer mapamMeTpoB ¥ 4yBCTBUTEILHOCTH MaKCUMAaTbHOW TOKOBOU U
HarpaBjeHHOM 3amuThl" (KoHTponsHas padoTa)

3. KoHTponbHBIi onpoc "DneMeHTsI cxeM peneriHoii 3ammThl" (IIpoBepounas pabora)

2 cemecTp

Dopma peanuzanuu: 3aniuTa 3aTaHUA
1. 3amuTa naboparopusix padbot Ne 2 u 4. (JlabopaTopHas pabota)

®Popma peanuzaruu: Ilucemennas padora
1. KonTponbhas pabota "OCHOBHbIE 3aIIUTHl ACHHXPOHHBIX M CHHXPOHHBIX
anektpoasurateneil” (KontponbHas padora)
2. KonTponbHast pabota "OcHOBHBIE 3alUTHI CHIIOBBIX TpaHchopmaropoB" (KoHnTponbHas
pabora)
3. Kontponbnas pabota "YcTpoiicTBa aBTOMaTHKU cUCTeM 3iekTpocHabkeHus" (KonTponbHas
pabora)
4. Koutpomnsnsiii onpoc "Cxembl AIIB u ABP" (Kontponbshas pabota)

®Popma peanmszanmu: [Iposepka 3ananus
1. 3ammra naboparopHsix padot Ne 1 u 3 (JJaboparopHas pabota)

bannbHO-pedTHHTOBAsA CTPYKTYpa AUCLMILIUHBI SABISETCS NPUIOKEHUEM A.
bamibHO-peNTHHIOBasE CTPYKTYpa KypCOBOTO IMPOEKTA SIBJISIETCS IPUIIOKEHNEM b.

4.2 IIpoMe:KyTOYHasI ATTECTALUSA 110 M CIHUIIIMHE

Oxzamen (Cemecmp Nel)
Ouenka ompezensercs B cooTBeTcTBUHM ¢ [lonoxennem o OalibHO-PEUTHHTOBOM CHCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWHU CEMECTPOBOM M 9K3aMEHAIIMOHHON COCTABJISIFOIITUX.

Orzamen (Cemecmp Ne2)
Ouenka ompenensieTcss B COOTBETCTBUU ¢ [lonokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MBOW» Ha OCHOBaHMU CEMECTPOBOM U 3K3aMEHAIIMOHHOM cocTaBisomux. B
MPUJIOKEHUE K TUTUIOMY BBIHOCHTCS OIIEHKA 3a 2 CEMECTP U 3a KypCOBOM MPOEKT.

Kypcosoii npoexm (KII) (Cemecmp No2)
Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME ISt
crynento HUY «M3OHW» Ha OCHOBaHMM CEMECTPOBOM M 3K3aMEHAI[MOHHOM cOCTaBisAOmUX. B
MIPUJIOKEHUE K TUIIJIOMY BBIHOCUTCS OLIEHKA 32 KypCOBOM MPOEKT.

B numiom BeICTaBISETCS OLIEHKA 3a 2 CCMECTD.

I[Ipumeuanue: OnieHOYHBIE MaTEpUAIIBI IO AUCHMILIMHE MPUBEIEHBI B (POH/IE€ OLIEHOYHBIX

matepuainos OITOII.
14



5. YYEBHO-METOAUYECKOE OBECIIEYHEHHUE JJUCHUITJINHbBI

5.1 IleyaTHbIe M JIEKTPOHHbIE U3TAHUSA:

1. Aunpees, B. A. Perneiinas 3anra u aBTOMaTuka CHCTEM 3JICKTPOCHAOKEHUS | YUCOHUK IS
BY30B I10 CIEIUATBHOCTH "DJIeKTpocHa0keHue" HanpaBiieHus "DiaekTpodHepretuka" / B. A.
AHpapeeB . — 6-e u3n., crep . — M. : Beicmas mkona, 2008 . — 639 c. - ISBN 978-5-06-004826-1 .;
2. Kpusenkos, B. B. Peneitnas 3amura u aBromatuka : yaebHoe mocodue 1mo kypey "Peneitnas
3alUTa ¥ aBTOMATU3aLKUs SHEprocucTeM" 1Mo HampasieHuto "JiekTposHepreruka” / B. B.
Kpusenkos ; Pen. A. ®@. [IpsikoB ; Mock. suepr. ua-1 (MOU TY) . — M. : U3n-Bo MOU, 2004 . — 32
c. - ISBN 5-7046-1165-6 .,

3. bBoapyxuna, C. C. MukponporeccopHas 3amuta SEPAM. CoopHuK 1abopaTOpHBIX padoT :
METOAMYECKOE TTOCOOHeE 10 Kypcy "ABTOMAaTH3AIM YIIPABICHUSI CHCTEMAaMHU 3JIEKTpOocHa0 eHus"
10 HampaBJIeHHIO "DekTposnepreruka u ekTporexuuka" / C. C. bogpyxuna, M. E. Buxpos, A.
A. Jlanmmn, Ham. uccnen. yu-t "MOU" . — M. : U3n-80o MOU, 2014 . —-32 ¢,

4. bonpyxuna, C. C. ABapuiiHble peXUMbI JIIEKTPUUECKUX CETeH : TaOOpaTOPHBIN MPAKTUKYM IO
Kypcy" ABTOMaTH3alKs YIPABICHUS CUCTEMaMU 3JIEKTPOCHA0XKEHU"" TI0 HAaIPaBJIEHUIO
"Onektposnepretuka u snexrporexuuka" / C. C. boapyxuna, A. W. 3axaposa, Hau. uccnen. yH-T
"MOHN" . - M. : U3a-Bo MDOU, 2017 . — 36 c.

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

5. boapyxuna, C. C. Pacuer peneiiHON 3aIUTHl CUCTEMBI POMBIIIJIEHHOTO 3JIEKTPOCHAOKEHUS :
METOMYECKOe MOCOOHe JIJIsl KypCOBOI'O MPOEKTUPOBAHMS 110 Kypcy "ABTOMaTH3aIMs YIIPaBICHUS
CUCTEMAMH JIEKTPOCHA0KeHUA" 110 HANPaBICHUIO "DIEKTPOTEXHHUKA, SJIEKTPOMEXaHUKa U
anektpotexnonoruu" / C. C. boapyxuna, FO. B. Martonuna, Mock. suepr. uH-t (MOU TY) . — M. :
Uzn-8o MOU, 2005 . -32 c;

6. Aradonos A. U., bpoctunosa T. 1O., [Ixxazosckuii H. b.- "CoBpemenHas peneiinas 3amura u
aBTOMATHKa dJIEKTPOIHEPreTUYeCKux cucrteM", (2-e usm., nepepad. u mgom.), 3narenscTBo:
"Undpa-Unmxkenepus", Bomorma, 2020 - (300 c.)

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

5.2 JIunieH3MOHHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrneyeHue:
1. CIO "TIpomerteit";

2. Office / Poccuiickuii makeT o(hUCHBIX IPOrpamm;

3. Windows / OnepannonHas cucrema cemeiictsa Linux;

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

5.3 UuTepHeT-pecypcesl, BKIIOYas NPogecCHOHAIbHBIC 0a3bI JaHHBIX 1 HH(POPMALIMOHHO-
CIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 9BC "YHuBepcuTeTckas 6u0JIM0TEKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunasi 3;iekTpoHHasi Gubauoreka - https://elibrary.ru/

4. HauuoHa bHasi 3JIeKTPOHHAs1 0ubmoreka - https://rusneb.ru/

5. 9BC "KoncyabsranT cryaenta' - hitp://www.studentlibrary.ru/

6. HanuoHansHbII mopTana oHjaiin 00y4denusi «OTKpbITOE 00pa3oBanue» - https://openedu.ru
7. ®enepanbHblii noprai "Poccuiickoe oopazoanue" - http://www.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUITJIMHBI

Tun nomemenust Homep aynutopun, Ocnamenne
HAaMMCHOBAaHUC
VY4ebHble ayIUTOPUH IS K-120, MamuHHbIH 3a1 cepBep, KOHIULMOHED
IIPOBEJICHUS JIEKIITMOHHBIX NBII
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3aHATHI U TEKYIIETO

KOHTPOJIS
VYueOHbIC ayIUTOPUU IJIS OIIID-26, Aynutopust CTOJI IIpenoaaBaTess, CToil, CTYJ,
IIPOBEACHUS BELIAJIKA JUISl OJ€K/Ibl, KOMIIBIOTEPHAs
MPaKTUYECKUX 3aHATHUH, CeThb ¢ BbIXOJ0M B lIHTEpHET,
KP u KII MYJIbTUMEAUMHBINA IPOEKTOP, IKPaH,

JIOCKa MapKepHasi, KOMIIbIOTED
TIEPCOHAIIbHBIN

VYyeOHbIC ayIUTOPUU IJIS
MIPOBE/ICHUS
1a00paTOPHBIX 3aHATUN

OIII3-24, JTaboparopus
"MuxkporpoiieccopHas
3alUTa U apToMaTnka"

CTOJI IIPEroiaBaTesl, CToJ y4eOHbIH,
CTyJ, IWKa( I JOKYMEHTOB, BEIIaIKa
JUISL OAEKIBI, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEAUMHBINA IIPOEKTOP, IKPaH,
KOMIIBIOTEP NIEPCOHAIbHBIN

VY4eOHble ayAUTOpUHN IS
IPOBEICHUS
IIPOMEKYTOUYHON
aTTecTalluu

2K-120, MamuHHBIN 3aI1
HBI],

cepBep, KOHIUITUOHED

Ilomemenust misa
CaMOCTOSITEIIbHON PabOThI

HTB-201, KomnerotepHsbiii
YUTAJILHBIN 341

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ
IMMChbMEHHBIN, BEIIaJIKa AJIST OJICKIbI,
KOMIIBIOTEPHAS CETh C BBIXOJIOM B
HHTepHeT, KOMNBIOTEP MEPCOHATIBHBIM,
MIPUHTEP, KOHJAUIIMOHED

Ilomenienus niist
KOHCYJIbTUPOBAHUS

OIIIIB-21a, Komuara
COTPYAHHUKOB

Kpecyo pabouee, CTOJI IIPEro1aBaTelis,

mkad I JOKYMEHTOB, KOMITBIOTEpHAs

CETh C BBIXOJIOM B IHTEpHET, KOJIOHKH,
IIPUHTED

Ilomenienus st
XpaHeHus: 000py10BaHUS
¥ y4eOHOTO MHBEHTAps

A-219/a, Kabuner
coTpyaHuKoB kad. "III1"

Kpeciio pabouee, CTONI Ui pabOThI €
JIOKyMEHTaMHU, KA} sl OEKIbL,
mKad JuIs XpaHeH!s HHBEHTapsl, Tym06a
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

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

(Ha3BaHME AUCIMILIMHBI)
1 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 KonTpoabHBIH onipoc "DneMeHThl cxeM peneitHoi 3ammuTthl” ([IpoBepounas padora)

KM-2 KonrponbHas padota "OCHOBHBIE 3aLIUTHI U CXEMBI JJIs JIMHUH HanpspkeHueM 6-35 kB"
(KonTpoawsHas pabora)

KM-3 KonrponsHas padora "Pacuer mapameTpoB U 4yBCTBUTEIBHOCTH MaKCUMAaIbHON TOKOBOM H
HarpaBjeHHOM 3anuThl" (KoHTponsHas padoTa)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM-1 KM-2 KM-3

Howmep Pa3gen auciuIninHbl KM:
pasjena Al et Henens 4 8 12

KM:

1 3a1uThl IMHUM 3JIEKTponepesadn
1.1 3anuThl JIMHUHN 3JIEKTpoIiepeadn + + +
Bec KM, %: 20 40 40
2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUSTHI TEKYIIEr0 KOHTPOJISl yCIIeBAeMOCTH 110 JMCIUILIHHE:

KM-4 KontponbHas pabota "OCHOBHBIE 3aLIUTHl ACHHXPOHHBIX U CUHXPOHHBIX AJIEKTpOABUraTesnei”
(KontponpHas pabota)

KM-5 KonrtposnbHas padota "OCHOBHBIE 3alIUThI CUIIOBBIX TpaHcpopmaTopoB" (KonTponbsHast pabora)

KM-6 Konrpomsnsiit onpoc "Cxemsr AIIB 1 ABP" (KonTponsnas pabota)

KM-7  3ammra naboparopHsix padot Ne 1 u 3 (JJaboparopHas paboTta)

KM-8 3amura maboparopusix padot Ne 2 u 4. (JJabopaTopHas pabora)

KM-9 KonrtponbHas pabora "YcTpoiicTBa aBTOMaTUKU cUcTeM dJeKTpocHabxkeHus" (KoHTponbHas
pabora)

Bujx npome:xyTo4HOI aTTecTannu — JK3aMeH.

HNunexc KM- | KM- | KM- | KM- | KM- | KM-
Howmep S KM: 4 5 6 7 8 9
paszena eIt et Henens 4 8 | 12 | 12 | 14 | 16
KM:
1 3anIuThl JIEKTPOABUTATENIEH U TEHEPATOPOB
11 3anIuThl JIEKTPOJABUTATENIEH U TEHEPATOPOB +
2 3amuThl CUIIOBBIX TpaHC(HOPMATOPOB
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2.1 3anmThl CUIOBBIX TpaHC(HOpMaTOPOB +
3 MuUKpOTIpOIIECCOPHBIE PEICHHBIE 3aIIUThHI
3.1 MuxkpornpolieccopHble pesieiHbIe 3allUThI + +
4 YcTpoiicTBa aBTOMaTHKU B CUCTEMAaX
AIIEKTPOCHAOKEHUS
VYcrpolicTBa aBTOMAaTHKH B CUCTEMAaX
4.1 p + + +
AIIEKTPOCHAOKEHUS
Bec KM, %: | 20 20 10 10 20 20
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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

IlepeyeHb KOHTPOJILHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIEeBA€MOCTH IO KYypPCOBOMY
NMPOEKTY:

KM-1 Ormenka BoinonHeHHs pazzaena 1

KM-2 Ormenka BBITOTHEHHS pa3zerna 2

KM-3 Orenka BBIOJHEHUS pa3zaena 2

KM-4 Orenka BBITIOIHEHHS pa3jena 4

Bua npomexyrounoii arrecranmu — 3ammura KII.

Nunexc KM- | KM- | KM- | KM-
Homep Paszen kypcoBoro nmpoekTa/KypcoBoi pabOThI KM: L 2 3 4
pasjena o My p My p Henens 8 12 16 16
KM:
1 PacueT TOKOB KOPOTKOT'O 3aMBbIKaHHUS +
5 3aImuThl JIMHUH, [IEXOBBIX TpaHC(HOPMATOPOB, +
AIIEKTPOJBHUIATEIICH
3 3amuThl TpaHc(HOPMATOPOB TTIABHOM MOHU3UTEIHHON +
nojcranimu (I'TIT)
4 Kapra cenextuBHOCTH U 0OpMIIEHHE TTPOEKTA +

Bec KM, %: | 10 20 40 30
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