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

Hanpagienne noAroroBKu/cnenuajbHoCcTh: 13.04.02 D1eKTpoIHepreTUKA 1 3JIEKTPOTEXHUKA
HaumeHoBaHune 00pa3oBaTe/bHOI NPOrpaMMbl: JJIeKTPHYECKHe CTAHIMA 1 NOJACTAHIMHA
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

PabGouyasi nporpaMmma QM CUUIIMHBI

PEJIEMHAS 3AIIIATA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Ui

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.13.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

2 cemecTp - 16 yacos;

HpaKTuquKne 3aHATHA

2 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

2 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

2 cemecTp - 93,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

MockBa 2025




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu TemkuHa P.B.
[IpenomaBaTelib * Mol ¢ NaerTbnratop R380C76a6-TemkinaRV-bacla72fl P.B. Temkuna
COI'JTACOBAHO:
MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
Ceenennn o enagensue L3N M3K
PykoBogutens Gnaneren Mlonmkos A
00pa3oBaTeIbHON IPOrPaMMBI Wacrmwbaratop | RAA9CC249-PoliakovAM-44585360 A.M. IlonsikoB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

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

Ceefenua o Bragensue L3N M3aKn

Re=sErs

Bnageney,

MoHakos HO.B.

TETE

Wpentndukatop

R4bfa2851-MonakovYV-407f6fea

1O0.B. Monakos




1. HEJIU U 3AJIAYU OCBOEHUA JUCHHUTIIJINHbI
Leab ocBOEHUS TMCUMILUIHHBI. N3YYCHHUE MPUHIIUITOB (PYHKITMOHUPOBAHKS KOMIIJIEKCOB PEICHHON
3amUThl U1 aBTOMATUKH (P3A) ayeKTpUYeCKUX CTAHIMI M MOJICTAHLUNA, TEXHUYECKUX CPEJCTB IS MX
peanu3anuu, croco00B pacuera rnapameTpoB ycTpoicts P3A..
3agauu AUCHHUILINHbBI
- MOJIyYeHNe 3HAHUH O MPUHIUIIAX (YHKIIMOHUPOBAHUS U TEXHUUECKUX CPEACTBAX peICHHOM
3allUThl 1 ABTOMATU3ALMH SJIEKTPUYECKUX CTAHIIMN U TOJICTAHIINIA;
- opMupoBaHUE YMEHUS PACCUNTHIBATH MapaMETPhl YCTPONCTB PEICHHON 3aIIUTH U aBTOMATHKH
ANEKTPUUECKUX CTAHIIMI U MOJCTAHIUNA U aHAJTU3UPOBATH MOJIy4aeMbI€ PE3YJIbTaThl.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa u HaumeHoBaHue Koa u HaumeHoBaHue 3annaﬂnp03aﬂﬂme pe3yabTaThbl 06y‘leﬂl/lﬂ
KOMIICETCHIINH HHAUKATOpa TOCTHKCHUSA
KOMIICTCHI MU

[TK-1 Cnioco6en npumensaTs | MI-3mk-1 [IponsBoauT onenky | 3HATh.

METObI aHAJIN34a, PEKUMOB U TIOKa3aTeen - TCXHUYICCKUEC CPEACTBA pCali3allni
pa3paboTKy 1 060CHOBAaHHS | (DYHKIHOHUPOBAHHUS yerpoiicts P3A;
TEXHUYECKUX PEIICHUN B AJIEKTPOCTAHIIUHN U - HPUHIAIIE GYHKIIHOHUPOBAHNUS
MPOEKTAaX JEKTPOCTAHIIUN | MOJACTAHIIUN U UX KoMIuTekcoB P3A.
Y TIOJICTaHIIHA o0opynoBaHus

YMETh:

- OLICHUBATh YYBCTBUTEJIBHOCTh
PaCCUUTAHHBIX YCTPOMCTB PEICHHOU
3alIUThI;

- paccuMThIBaTh NapaMeTpPbl YCTPOUCTB
pENEHHON 3alUThl 1 aBTOMATHKH
AJIEKTPUYECKUX CTAHIIMHI U MTOJCTAHLIMM.

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuumirHa OTHOCHTCS K OCHOBHOM IpodeccHOHATbHOW —00pa3oBaTelnbHON Iporpamme
Onektpuueckue craHuumu U noactaHuuu (mamee — OIIOII), nanpaBnenuss mnoarotoBku 13.04.02
DJEeKTpOIHEPreTHKA U SJIEKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsL: BhICIIEe 0Opa30oBaHUe - MaruCTpaTypa.

TpebGoBaHMsI K BXOAHBIM 3HAHUSM U YMEHUSIM:

- 3HaThb OCHOBHBIE METO/bl aHATIN3a JTUHEHUHBIX U HEJIMHEHHBIX LIENIEH B YCTAHOBUBIIUXCS U
MEPEXOHBIX PEKUMAX

- 3HaTh OCHOBHBIE XapaKTEPUCTUKH, PEKUMBI pabOTHI M METO/Ibl pacyeTa peKUMOB CUHXPOHHBIX
TE€HEPATOPOB U ACUHXPOHHBIX JBUTATENEH

- 3HaTh COBPEMEHHOE 000PYA0BaHUE FNEKTPUUECKUX CTAHIUN U MOJCTAHLIUH, OCHOBHBIE CXEMBI
3JIEKTPUUYECKNUX COCIMHEHUN paclpeeInTEIbHbIX YCTPONCTB Pa3HbIX YPOBHEN HANIPSKEHUS

- YMETh aHAJIU3UPOBATh CXEMBI U PEXKUMbI pa0OThI JTEKTPUUECKUX CTAHIIUN U MMOJICTAaHLIUN

- YMETh OLIEHUBATh PEKUMBI PA0OTHI CHHXPOHHBIX T€HEPATOPOB U ACUHXPOHHBIX JBUTaTENeH

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOXOAUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUINIMHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

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 /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Paznen 1 Obmiue 8 2 4 - 2 - - - - - 2 - Ilo020moeka K npaKmu4ecKum 3aHAMUAM:
CBEJICHUS O peJIeHON I11 [5] c.4-15,[1] c.4-11
3aIuTe, TPeOOBAHUS K CamocmoamensHoe usyuenue
peJieitHo 3amuTe. meopemuuecko20 mamepuana: [2] ¢ 15-17, [1]
Busl moBpexaeHui c.22-28
JJIEMEHTOB H3yuenue mamepuanog iumepamypnolx
JNEKTPUUECKHUX CUCTEM UCHOYHUKOB:
Y MPUHIMITBI KX [1], 4-11, 22-28
BBISIBIICHHS [2], 15-17
1.1 OO01ue cBeIeHus 0 8 4 - 2 - - - - - 2 - [4], 4-15
peneiiHoM 3amumTe, [5], 13-28
TpeOOBaHUS K
peneiHoi 3amuTe.
Bugs! noBpexaeHuit
JJIEMEHTOB
IIEKTPUUECKUX CUCTEM
" MMPUHIUTIBI UX
BBIIBJICHUA
2 Pasnmen 2 3amuThl, 18 2 - 6 - - - - - 10 - Ilo0z0mo6Ka K npAKMUYeCKUM 3AHAMUIAM:
yCTaHaBJIMBacMbIC Ha I12. [5] ¢.18-24; [1] ¢.12-15, 18-20 I13. [5] c.24-
JIUHUSIX 33;[1]c.12-23 T14.[5] ¢.33-41;[1] ¢.31-33
JNEKTPOIIepeiaun Camocmoamenvhoe usyuenue
Pa3HBIX KJIACCOB meopemuueckozo mamepuana: [2] c.44-45; [1]
HaNpsKEHUs! c.294-312
2.1 3alInTEHI, 18 2 - 6 - - - - - 10 - H3yuenue mamepuanoe 1umepamypHuix
yCTaHaBJIMBaeMbIe Ha UCHOYHUKOB:
JIMHUAX [1], 12-23 , 94-312
AJIEKTPONEepEaadH [2], 44-45




Pa3HbIX KJIaCCOB
HalPps>KCHU

[4], 18-41

3 Pasznen 3 3amuThl, 30 4 8 - 18 - Ilo0z0mo6Ka K npaKmuuecKum 3aHAMUIM:
yCTaHaBJIMBacMbIC Ha I15-T17 [5] ¢.55-64; [2] ¢.50-54
TpaHcdopmaropax CamocmosmenbHnoe usyuenue
3.1 3amuTl, 30 4 8 - 18 - meopemuueckozo mamepuana: paznen «P3
yCTaHaBJIMBaeMbIe Ha TpaHcdopmaropos» [1,2]
TpaHcdopmaropax H3yuenue mamepuanos 1umepamypHnslx
UCHIOYHUKOB:
[2], 50-54
[4], 55-64
4 Paznen 4 3amuThl, 30 4 8 - 18 - Camocmoamenvnoe uzyuenue
yCTaHaBJIMBacMbIC Ha meopemuueckozo mamepuana: paznaen «P3
reHepaTopax 0J10KOB TeHeparop-Tpanchopmatopy [3].
ANEKTPUIECKUX paznen «P3 renepatopoB '2C u ADC» [4].
CTaHIUHN H3yuenue mamepuanos 1umepamypHsix
4.1 3aIuThL, 30 4 8 - 18 - UCHOYHUKOG:
YCTaHABJIMBAEMbIE HA [3], paznmen «P3 610K0B reHeparop-
reHeparopax Tpanchopmarop»
INEKTPUIECKUX
CTaHLIUN
5 Pazgen 5 3ammrel, 22 2 8 - 12 - IToozomoeka Kk npaKmuuecKum 3ansamusim.:
yCTaHaBJIMBacMbIC Ha I116. [5] ¢.51-55; [1] c.66-68, 87-88.
JIEKTPOABUraTEIISIX [punoxenne [1] ¢.105-108, 116-118
51 3ammTEl, 22 2 8 - 12 - Camocmoamebnoe uzyuenue
yCTaHaBJIHMBaeMbIe Ha meopemuyueckozo mamepuana: [2] c.100-104;
AJIEKTPOABUIATEISIX [1] ¢.496-504
H3yuenue mamepuanos 1umepamypHslx
UCHOYHUKOB:
[1], 105-108, 116-118, 496-504
[2], 100-104
[4], 51-55
DK3aMeH 36.0 - - 05 - 335
Bcero 3a cemecTp 144.0 16 32 0.5 60 335
Hroro 3a cemecTp 144.0 16 32 2 0.5 93.5

IIpumeuanue: Jlex — nexuun; JIab — nabopatopusie pabotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padoram; MKKII — nnauButyanbHble KOHCYIBTAIUMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpymnoBsie KOHCYIbTAlMU TIO pa3ienaM




muctumuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konrakTHas padota; TK — Texymmii KoHTposb; [TA — nmpomexyTouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Pazoen 1 Obwue ceedenus o peretunou 3auume, mpebosanust k peietunou sauume. Buovi
NOBDENHCOCHUN DNIEMEHMOE INCKMPULECKUX CUCTEM U NPUHUUNBL UX 8blAGIeHUS

1.1. OGmme cBeneHMs O peneiHoM 3amuTe, TpeOOBaHUs K pesieiHoi 3amuTe. Bumbt
MOBPEXKACHUI FTIEMEHTOB JIEKTPUYECKUX CUCTEM U IPUHLHUIIBI UX BBISABICHUS

VYrpaieHue 3JIEKTPOIHEPIeTUUECKUMU CHCTEMaMu B aBapUiHBIX curyanusx. OCHOBHbIE
MOHSTHS, TEPMUHBI U ONPEICNICHUs, XapaKTepU3YIOIIHe CBOMCTBA CUCTEM pENEHHON 3alluThI.
OO0me NpUHLMIBL TOCTPOEHUS CHUCTEM PEJICHMHOM 3alluThl B HOPMATUBHBIX JOKYMEHTAaX.
OcHOBHBIE TpeOOBaHUs K peNCHHONW 3ammuTe. BHUIBI MOBPEXKICHUN B 3JIEKTPOIHEPTETHUCCKUX
cuctemax. OCOOCHHOCTH pacueTa TOKOB KOPOTKOTO 3aMBIKAHHUS JJIsl MEJeH peieliHOM 3aluThl.
OpnnodaszHble KOPOTKHE 3aMbIKaHMSI B CETSX C TJIyX03a3eMJIEHHOW HEHTpasibio U OoAHO(Da3HbIE
3aMBbIKaHUsI B CETAX C H30JMPOBAHHON HEUTpasibl0. BEKTOpHBIE auarpaMMbl M pPacyeT TOKOB.
[lepBuunble npeoOpa3oBaTenu TOKa W HANpsDKEHUs Ui peneliHoi 3amuThl. KoHCTpykius u
MapKUpPOBKAa BBIBOJOB TpaHCPOpMATOPOB TOKa. CXEMbI 3aMEIICHUs, BEKTOPHBIE JHATrPaMMBI U
MOTPemHOCTH  TpaHchopMaTopoB  Toka. CXeMbl  COCIMHEHUS  BTOPUYHBIX  OOMOTOK
TpanchopmMatopoB Toka M oOMoTok pene. Koadduument cxembr. TokoBwie 3ammutel. OOmme
MPUHIIMIIBI TOCTPOCHHSI TOKOBBIX 3amuT. CriocoObl oOecrieueHus: CeNeKTUBHON pabOThl TOKOBBIX
3amuT. CelleKTUBHbIE U HECEJEKTUBHBIE TOKOBBbIE OTCEUYKU. BbIOOp mapameTpoB cpabarbiBaHUs
TOKOBBIX 3alIUT. MakcuManbHble TOKOBBIC 3aIIUTHI CO CTYNEHYATON XapaKTepuCTHKOW. TOKOBbIe
HampaBlieHHbIC  3amuThl. JuddepeHnnansapie  3amuThl.  [IpogonpHBIE W MOTCPEYHBIC
muddepeHManbHble TOKOBBIE 3amuThl. Tok HeOamanca. Bpibop mapamerpoB cpabaTbiBaHUs
muddepeHIMATBHBIX 3alUT. JUCTaHIMOHHBIC 3amUTHL. BBIOOp MapamMeTpoB cpadaThIBaHHS H
OIICHKA YyBCTBUTEIbHOCTH JTUCTAHIIMOHHBIX 3aIIUT..

2. Pazoen 2 3awumul, yemanagiusaemvie Ha JTUHUIX dJleKmponepeoadu pa3Hblx KIACCo8
HANpsiceHus

2.1. 3amuThl, yCTaHABIMBAEMbIC HA JTMHUSAX DJIEKTPOIEPETaun Pa3HbIX KIACCOB HAMPSIKEHUS

3almuThel  JIMHUM  3JeKTponepenadd. Buasl  3amuT, yCTaHAaBIMBA€MbIX HA  JIMHUSX
aJIeKTporiepenaun ¢ HanpspbkeHueM 6-35 kB. TokoBbele cTyneHuartbie 3anuThl. bikHee n ganbHee
pe3epBHOe neicTBue 3amuT. (OCOOEHHOCTH TOBPEXKICHUH, BO3ZHUKAIOMIMX HA  JUHHUIX
antekTponiepeaaun ¢ HanpsbkerneM 110-220 kB. JIucTaHIIMOHHBIC 3aIIUThI. 3aIUThI, pearupyroIue
Ha TOK HyIIeBO# mocienoBaTenbHOCTH. JuddepenunansHo-a3Hbie 3auThl. .

3. Pazoden 3 3awumeol, ycmanaeausaemvie Ha mpanchopmamopax

3.1. 3amuTel, ycTaHaBIUBaeMbIe Ha TpaHC(hOpMaTOpax

[ToBpexaeHus 1 HEHOPMaJIbHbIE PEKUMBI TpaHCPOPMATOPOB. 3alllUThI, YCTaHABIMBAEMbIE HA
TpaHcopmaTopax [Uisl BBISABICHUS BHYTPEHHUX TMOBpexkIeHUN. [a30Bble 3amUTHL.  3allUTHI,
yCTaHaBIWBaeMble Ha TpaHCcPopMaTropax MOIIHOCTRIO Oonee 6,3 MBA. Jluddepennuanbabie
3amuThl Tpancopmaropos. Toku Hebananca. Beibop nmapameTpoB cpabaThIBaHUSL. .

4. Pazoen 4 3awmumeol, ycmanasausaemole Ha 2eHepamopax 1eKmpudeckux CmaHyuil

4.1. 3amuThl, ycTaHABIMBAEMbIE HA T€HEPATOPAX DIIEKTPUUECKUX CTAHLIUN

OcHOBHBIE PEKUMBI Pa0OTHI TEHEPATOPOB, YUUTHIBAEMbIE MPU BBHIIIOJHEHUH PEJICHHON 3aIUTHI.
[loBpexxieHHsT U HEHOPMallbHbIE PEXUMBbI TE€HEpaTOpoB. Buibl 3amIUT, yCTaHABIMBAEMBIX Ha
reHeparopax. 3aluThl, yCTaHABIMBaeMbIe Ha TypOOreHepaTopax, paboTaroiuX Ha COOPHBIC IIUHEI.
3amuTel OT ACHMHXPOHHOTO XOfa. 3alMThl Ilemnei Bo30YXIeHUs. 3amuThl OT OJHO(A3HBIX
3aMbIKAaHUH Ha 3EMJIIO..



5. Pazoen 5 3awumsl, ycmanasiusaemvie Ha 3ﬂ€Km0006M261meﬂﬂx

5.1. 3amuThl, ycTaHABIUBAEMbIE HA 3JIEKTPOJIBUTATEIAX

Tpeboanmst [1YD k 3ammuTam dJIeKTpoABHUTaTenei. Buipl 3ammT, ycTaHABIMBAEMBIX HA
JNEKTPOABUTATESIX C HOMHHAJIBHBIM HampsbkeHueMm Bbimie 1 kB. Cxembl 3amuT, BbIOOp
napameTpoB cpadaThIBaHUs U IPOBEPKA UYBCTBUTEIILHOCTHU 3AIlIUT..

3.3. TeMbl NpaKTHYECKUX 3AHATHI
1. 3ammThl AIEKTPOIBUraTeNe ¢ HOMUHAIbHBIM HanpsikeHueM Huxe 1000 B. (2 gaca);
2. 3alMThl, yCTaHABJIMBAaEMblE Ha aBTOHOMHBIX T'€HepaTopax U reHepaTopax MajbIX
AJIEKTPOCTAaHLMM. (2 yaca);
3. 3amuTel, ycTaHaBIMBaeMble Ha TUporeHepaTopax. (2 yaca);
4. OcoOEHHOCTH PEKUMOB PaOOTHI M BOSMOXKHBIE TOBPEXICHHUS THIPOT€HEpaTOPOB. (2 yaca);
5. 3amuTel 0OMOTKH BO30YKICHHsI FEHEPATOPOB OT 3aMbIKaHUI1 HA 3€MJIIO0 B OJJHOM M IBYX
TOuKax. (2 yaca);
6. 3aIIKThl TEHEPATOPOB OT BHELIHUX KOPOTKUX 3aMbIKaHUN U Meperpy3ok. (2 yaca);
7. OCHOBHBIE 3aIIUTHI MOIIHBIX TpaHchopmaTopos. AuddepeHnnanbabie TOKOBBIE 3alTUTHI.
(2 gaca);,
8. 3amuThl TpaHCPOPMATOPOB OT BHEIIHUX KOPOTKUX 3aMBIKAHUH U Meperpy3ok. Beidop
rapamMeTpoB cpabaThIBaHUs 3amuT. (2 yaca);
9. OcHOBHBbIE 3aIIMTHI, YCTAaHABJIMBAEMbIE HAa TpaHCcPOpMaTOpax HEOOIbILION MOIIIHOCTH
(menee 6,3 MBA). TokoBble OTCEUKH 1 MAaKCUMaJIbHbIE TOKOBBIE 3aIIUTHI JJIs1 BBISBICHUS
BHYTPEHHUX MOBpEXICHU. (2 yaca);
10. CenekTHBHBIE U HECETIEKTUBHBIE 3aIUTHI OT OAHO(MA3HBIX 3aMbIKaHHUH Ha 3eMiTt0. (2
yaca);
11. ITonepeunbie TOkOBBIEC UM PEpEeHIIMATBHBIC 3aIIUTHI. (2 Yaca);
12. 3amuThl CO CTYyIMEHYaThIMH XapaKTePUCTHKaMHU cpadaThiBaHus. (2 Jaca);
13. 3amuTsl reHepaTopoB OT 0JHO(A3HBIX 3aMbIKaHUI Ha 3eMJII0 B 00MOTKax craTopa. (2
yaca);
14. BektopHble AMarpaMMbl U pacueT TOKOB KOPOTKOTO 3aMbIKaHMs. (2 yaca);
15. 3amuter 6;10K0B reHepaTop-Tpancopmarop. (2 yaca);
16. OcoGeHHOCTH peNeiHOM 3alUThl TeHePaTOPOB aTOMHBIX JIEKTPOCTAaHIMH. (2 yaca).

3.4. TeMbl 1a00paTOPHBIX padoT
HE MPETyCMOTPEHO
3.5 KoncyabTanuu

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



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

3arm1aHupOBaHHbIE PE3YJIbTAaThl 00YUYEHHUS 110
THCIUTIIIMHE
(B COOTBETCTBUH C pa3aeoMm 1)

Koanr
WHJIUKATOPOB

Howmep paznena
JUCIUILINHBI (B
COOTBETCTBUHU C 11.3.1)

1] 2[3][4]s5

O1neHO4HOE CPEICTBO
(TN ¥ HAUMEHOBAHUE)

3HATE:

NPUHIUIB PYHKINOHUPOBAHUS KOMIUIEKCOB P3A

N/I-3nx-1

Kontponsnas pabora/Konrponsnas padora
Nel. 3amuTel TUHUI 2JIEKTpoNIEpeaaYr

KonTtponsnas pabora/Konrponsaas padora
Ne2. 3amuTsl Tpanchopmaropon

KonTtponsnas pabora/Konrponsaas padora
Ne3. 3amuTsl reHeparopoB

KonTtponsnas pabora/Konrponsaas padora
No4. 3amuThl 37€KTpOIBUTaTENCH

TEXHUUYECKUE CPEJICTBA peaan3anuu ycTpoiicts P3A

N/T-3nx-1

KonTtponsnas pabora/Konrponsaas padora
Nel. 3amuTs! TMHMIN 5EKTponiEpesadn

KonTponbnas pabora/KonTponbHas paboTa
Ne2. 3amuTs! TpaHchOpMaTOpPOB

KonTponbnas padora/KonTponbHas paboTa
Ne3. 3amuTsl reHepaTopoB

KonTponbnas padora/KonTponbHas paboTa
Ne4. 3ammTsl anekTpoBUrarenei

YMmerh:

paccuuThIBaTh apaMeTphl YCTPOMCTB PENEHHON 3aIUThI
Y aBTOMATUKH 3JIEKTPUYECKUX CTAHIUI U MOACTaHIIUI

N/I-3nk-1

KonTtponsnas pabora/KonrponbsHas padora
Nel. 3ammTs! TMHUN A5IEKTpoOIIepeadYn

KonTtponsHas padora/KontponsHas pabora
Ne2. 3auuts! TpanchopmaTropoB

KonrtponbHas pabora/KonrponbsHas padora
Ne3. 3amuTsl reHepaTopoB




Kontponbnas padota/KonTposnbsHas padora
Ned. 3amuTsl 251eKTpOABUraTENIEH

OLICHHUBATh YYBCTBUTEIHHOCTh PACCUMTAHHBIX YCTPOMCTB
pENEHHON 3alUThI

W/1-3nk-1

Kontponbnas padota/KonTposbsHas padora
Nel. 3amuTsl TMHUIN A5IeKTponiepeadn

Kontponbnas padota/KonTposnbsHas padora
Ne2. 3amuTsl TpanchopmaTopos

Kontponbnas padota/KonTponbsHas padorta
Ne3. 3amuTsl reHepaTopoB

Kontponbnas padota/KoHnTposnbHas padora
Ned. 3amuTsl 2s1eKTpOABUraTENEH
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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
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KonTponbaas paborta Nel. 3amuter muHuH snexrponepenaun (Kontponbaas padota)
2. KontponpHas padota Ne2. 3amutsl Tpanchopmaropos (KoHTposbHas paborta)
3. KonTponbnas pabota Ne3. 3amuter reHepatopoB (KonTponasHas padora)
4. KontpomabHas paborta Ned. 3amutsl asektpoasurateneit (KonrponbHas padoTa)

banmibHO-peHTUHIOBasA CTPYKTYpa AUCLUILINHBI SBIISETCS NPUIOKEHUEM A.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Ne2)
Onenka ompenensercs B cooTBeTCTBUM C [losnokeHuem o OayIlbHO-PEHTHMHIOBOM cHUCTeME AJIs
crynentoB HUY «MO3OW» Ha OCHOBaHMM CEMECTPOBOHM M 3K3aMEHAI[MOHHOHM cocTaBisitomux. B
HPUIIOKEHUE K IUIUIOMY BBIHOCUTCS OLIEHKA 3a 2 CEMECTP.

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. ®enocees, A. M. PerneiiHas 3a1uTa 3JI1€KTPOIHEPTETHUECKUX CUCTEM : YUEOHHK /1711 By30B IO
CHEHaIbHOCTH "ABTOMAaTHYECKOE YIPaBIEHUE IEKTPOIHEpreTHIecKkuMu cuctemamu" / A. M.
®enoceeB, M. A. @enoceeB. — penpUHTHOE BOcipon3BeneHue u3a. 1992 r. — M. : U3pgatenbckuit
nom MOU, 2018. — 528 c. — [lepeusn. mpuypoueHo k 75-neTHemy roomiero kad. "PeneitHas 3ammura
u aBToMartuzanus sHeprocucteM” . — ISBN 978-5-383-01321-2.;

2. Kpusenkos, B. B. Peneitnas 3amura u aBToMaTHKa SHEPTOCHUCTEM : yaeOHOE TTocoOue 1o
HanpasieHuto 140400 "DnekTposHepreTuka 1 31eKTPOTEXHUKA", MOYIb "DnekTposHepreTuka /
B. B. Kpusenkos ; pea. A. @. [Issaxos ; Ham. uccnen. yu-t "M3OU". — M. : U3n-Bo MOU, 2012. —
164 c. — ISBN 978-5-7046-1377-0.

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

3. Bacc, O. 1. Peneitnas 3amuTa 3J1€KTpOIHEPTeTHUECKUX CUCTEM : yueOHOEe TOcOoOue I By30B I10
HaIMpaBJICHUIO "DNEeKTposHepreTuka" no qucuuIuinHe "PeneliHas 3ammra 3JIeKTPOIHEPTeTHUYECKUX
cuctem"" / D. U. bacc, B. I'. Jloporynies ; Pen. A. ®@. JIpsikoB. — 2-e u3n., ctep. — M. :

W3 patensckuii Jom MOU, 2006. — 296 c. — ISBN 5-903072-44-5.;

4. YnpaxxHeHus 1o peseiHol 3amure : yuebHoe nocobue no kypcy "Peneitnas 3ammra u
aBToMaTtu3anus'" mo HampasiaeHuto "Inexkrposnepretuka’ / O. I1. Anekcees, T. I1. MaBpununa, A.
A. HanesuH, u n1p., Mock. suepr. u-t1 (MOU TVY). — M. : U3a-Bo MBU, 2005. — 64 c. — ISBN 5-
7046-1287-3.;

5. bsixoB A. @., Ouapenko H. .- "MuxponpoueccopHas aBTOMaTUKa U peiieiiHas 3aImra
ANEKTpOIHEpreTHaeckux cucrem", (2-e), M3narennsctro: "U3narensckuit njom MDOU", Mockga, 2010
-(336¢.)

http://e.lanbook.com/books/element.php?pll_id=72351.
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5.2 JIuneH3noHHOE ¥ CBOGOIHO PAaCPOCTPaHsIeMO€e MPOrpaMMHOe ofecrevyeHme:
1. Office / Poccutickuii makeT o(pUCHBIX IPOTpamMM;
2. Windows / OniepanyionHasi cucrema cemeiictsa Linux;

3. SmathStudio.

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

CIIPaBOYHBIC CUCTEMBI:

1. 9BC Jlaub - https://e.lanbook.com/
2. ba3za nannbix Web of Science - http://webofscience.com/

3. ba3za nannbIx Scopus - http://www.scopus.com

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

5. ITopTan oTKpLITHIX AaHHBbIX Poccuiickoii ®@exepanuu - https://data.gov.ru

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
7. Baza OTKPBITBHIX JaHHBIX NPO(ecCHOHATBHBIX CTAHAAPTOB MHUHHCTEpPCTBA TPyAa U
connajbHoi 3amuThl PA - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMUHYECKOro pa3Butusi PO -

http://www.economy.gov.ru

9. ba3a oTkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiekTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

11. HauMoHAaJXbHBII MOpPTAaJI OHJIAKH 00yueHus: «OTKpbITOE 0O6pa3oBanue» - https://openedu.ru
12. O¢puunanbublii caiit @egepaabHOr0 areHTCTBA M0 TEXHUYECKOMY PeryJIMpOBaHUI0 U

MeTpoJioruu - http://protect.gost.ru/
13. O¢puunanbublii caiit MuHHCTEepCTBA HAYKH U BbIclIero oopazoBanus Poccuiickoii
®enepanuum - https://minobrnauki.gov.ru
14. Opunmnanbubli caiit @eepanbHOIl cJ1y:KO0bI 10 HAA30pY B cepe 00pa30BaHUs M HAYKH -

https://obrnadzor
6. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JJUCHUIIJIMHBI
Tun nomenmeHus Homep OcHamenune
ayIuTOpPUM,
HAHMEHOBAaHMeE
Y4eOHble ayIuTOpUN J-327, Yuebnast | mapta, CTOJ MpEenoiaBaTes, CTy, T0CKa MeJIoBas
JUTSL IPOBEJICHUS ayJIUTOPUS

JIEKIIMOHHBIX 3aHATHH U
TEKYIIEro KOHTPOJIS

VY4ebHble ayIUTOPUH

J1-415, YueOHas

rnapTra co CKaMLeﬁ, CTOJI IpenioAaBaTeiid, CTYlI,

TUTSL TIPOBEICHUS ayJuTopus JI0CKa MeJIoBast
MPAKTUYECKHUX 3aHATUH,
KP u KI1
VY4eOHble ayIUTOPHH J-102, Kpecio pabouee, CTOI, CTYII, MKad, KOMIbIOTepHAas
JUISL IPOBEJICHUS Jlaboparopus ceTh ¢ BbIX0JI0M B MIHTEpHET, 000opynoBaHue
71a00paTOPHBIX 3aHATHH kag. "P3uAD" | cnenmanuznpoBaHHOE, KOMIBIOTEP EPCOHANBHBIMH,

MPUHTEP, CTAHOK JJISl Py4HOH 00paboTKH
(ppesepHslil , TOKApHBIL, 3aTOYHOH,
CBEPJINJIbHBIN), HA0OPHI IEMOHCTPAIIMIOHHOTO
o0opynoBaHus

VY4eOHble aynuTopun
JUIs1 IPOBEICHUS

J1-306, YucOnas
ayJIMTOpus

napra, CTyiq, mKad, KOMIbIOTEPHAS CETh C
BBIXOJIOM B MIHTEpHET, KOMIIBIOTEP NEPCOHAIILHBIM,
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MPOMEKYTOUHOMN

KOHJIUIIUOHED, TEIIEBU30P

aTTecTalNu

ITomemenus s HTB-303, CTOJI KOMITbIOTEPHBIN, CTYJI, CTOJ TUCbMEHHBIH,

CaMOCTOSTEIIbHOMN JlexknponHnas BEIlIAJIKa JUIsl OJICXKAbl, KOMITbIOTEPHAs CETh C
paboThl ayIUTOPUS BBIX0JIOM B ITHTEpHET, KOMIIBIOTEP NIEPCOHATILHBIMH,

IIPUHTEDP, KOHJAULIMOHEP

IMTomemenus misa

J1-106, KaGbuner

Kpeciio pabouee, CToJ, CTYI, HKad, KOMIbIOTEpHAS

KOHCYJIbTUPOBaHUS COTPYJIHUKOB CETh C BBIXOJIOM B VIHTEpHET, KOMIIBIOTED
kad. "P3uAD" MepCOHAJIbHBIN
ITomemenus s J-103/2, Cxnag KOMIIbIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
XpaHeHus o0opynosanus | kadenpsl P3uAd 000pyI0BaHUE CIIELUATU3UPOBAHHOE

1 y4eOHOT'O MHBEHTapS
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

Penetinag 3ammura

(Ha3BaHME AUCIMILIMHBI)

2 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4

Kontponbnas padora Nel. 3anute! nunuii anexrpornepenaaun (KonrposbHas padota)
KonTponbnas padorta Ne2. 3amutsr Tpancopmaropos (KoHTposbHas padoTa)
Kontponbnas padora Ne3. 3amuter renepatopoB (KonTpoasHas pabora)
KonTponbras paborta Ne4. 3amutsl anekrpoasurarenecii (Konrponbnas padota)

Bujx npome:xyTo4HOI aTTecTaunu — JK3aMeH.

WNnnexc KM- | KM- | KM- | KM-
Howep Paznen qucuumimnbl KM: L 2 3 4
pasnena Henens 5 8 12 14
KM:
Paznen 1 O0mue cBefieHns 0 peneitHoi 3amuTe, TpeOoBaHMs
1 K pesneiiHoil 3ammTe. Buabl moBpexaeHuil 311eMeHTOB
AJIEKTPUYECKUX CUCTEM UM MPUHIIUIBI UX BHISIBICHUSI
OO0mue cBeACHUS 0 peIeiHHOM 3aIuTe, TpeOOBaHUS K
11 penennoi 3amuTe. Buasl MOBPEXKICHUM 2JIEMEHTOB + + + +
JIEKTPUUECKUX CUCTEM U MPUHLIUIBI UX BbISIBICHHS
2 Pa3znen 2 3amuThel, ycTraHaBIMBaEMble Ha JIMHUAX
IIEKTPONEPEAAUN PA3HBIX KJIACCOB HANPSKEHUS
21 3amuThl, yCTaHABIMBAEMbIE Ha JIMHUAX JIEKTpOIepe1aun + + + +
pa3HBIX KJIACCOB HAPSIKEHUS
3 Pa3znen 3 3amuTel, ycraHaBIMBaeMble Ha TpaHC(hOpMaTOpax
3.1 3amuThl, ycTaHaBIMBaeMble Ha TpaHCopMaTopax + + + +
4 Paznen 4 3amursl, ycTaHaBIBAEMbIE Ha TeHEpaTopax
AIIEKTPUYECKUX CTAHIUM
41 3a1u1/1TbE, YCTaHABIMBAEMBbIE€ HA T€HEPATOPAX IIEKTPUIECKUX + + + +
CTaHIMH
5 Pa3nen 5 3amuTsl, ycTaHaBIMBacMble Ha dJIEKTPOABUTATEIAX
5.1 3aluThl, yCTAaHABIMBAEMbIE Ha 3JIEKTPOABUTATEIAX + + + +

Bec KM, %: | 25 25 25 25
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