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
HaumeHnoBanue o6pa3oBaTejibHOI mporpaMMel: MoaeJMpoBaHue B 3J1eKTPO3HePreTUKe U 31eKTPOTeXHUKE
YpoBeHnb 00pa3oBaHusi: Bbiciee 00pa3oBaHMe - MarucTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
QJIEKTPOOHEPI'ETUKA

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTe/bHBIX OTHOIIEHUIi

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.11

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemecrp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

1 cemectp - 32 yaca;

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 77,5 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:
KontpoabsHnas padora
TecTtupoBanue

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnageneyu Cunaes M.A.
[IpenoaBaTenn NaerTbnratop R173a9150-SilayevMA-5e8dbd73 M.A. CunaeB
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PykoBogutens manene Kossmyna M.C.
00pa3oBaTeILHOM MPOrpaMMbI Waenmwpmearop Ra036a963-Kozminals-185c8r2a N.C. Ko3bmuHa

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

A b,

STEE

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnaaeney

Tyneckmnia B.H.

WaenTndukatop

R292b173d-TulskyVN-7e812984

B.H. Tynbckuit




1. HEJIN U 3AJIAYU OCBOEHUSA JUCHUITIJIMHBI
Lleab ocBoeHUs AMCUMIIMHBI. V3yueHe OCHOB 3JI€KTPOIHEPTETHKHU.

33[[3‘11/[ AUCHHUIIIMHBI

- M3yueHune OCHOBHBIX CTPYKTYPHBIX JIEMEHTOB 3JICKTPO3HEPIreTHKHN U UX XapaKTEPUCTHUK;
- [IpuoOpeTenne HaBBIKOB COCTABJICHHUS CXEM 3aMEICHUS O0BEKTOB AJIEKTPOIHEPT €THKHY;
- OBajieHNe OCHOBAMHM pacyeTa yCTaHOBUBLIMXCS PEKUMOB, TOKOB KOPOTKOI'O 3aMbIKaHUS U

BbIOOpA peNIEHHON 3allUTHI.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIINHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIETeHINIi:

Koa n HaumMeHoBaHHUe
KOMIIeTeHIIHH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

TIK-3 Croco6HOCTE
NPUHUMATD y4acThe B
MAaTCMATHYCCKOM U
KOMITBIOTEPHOM
MOJICTTUPOBAHUU B
9JIEKTPOIHEPIeTUKE U
IIEKTPOTEXHUKE

WJ1-4nk-3 Paboraer ¢
YHUBEPCATLHBIME MOJICTISIMH
BHGKTPOBHGPFCTI/IKI/I nu
DIIEKTPOTEXHUKHU

3HATh:
- CxeMBbl 3aMeIIEeHHUs JIIEMEHTOB
SHEPrOCHUCTEMBI U UX ITapaMeTpPhlI;

- MeToibl pacuera peXuMOB paOOTHI
AJIEKTPOIHEPIETUYCCKUX CUCTEM M TOKOB
KOPOTKOT'O 3aMbIKaHUSI.

YMETbh:

- OnpenensaTh mapaMeTphl CXEMBI
3aMELIECHUS] OCHOBHBIX 3JIEMEHTOB
AIIEKTPOIHEPTETUYECKUX CUCTEM,
HCIIOJIb3YS CIIPABOYHYIO JTUTEPATYPY;

- PaccuntpiBaTh U aHATU3UPOBATH
YCTaHOBUBIIHUECS PEKUMBI
IIEKTPOIHEPTETUUECKUX CUCTEM U TOKU
KOPOTKOT'O 3aMbIKaHUSI.

TIK-3 Croco6HOCTE
MPUHUMATH yYaCTHE B
MAaTCMATHYCCKOM U
KOMIBIOTEPHOM
MOJICTTUPOBAHUU B
AIEKTPOIHEPIreTUKE U
AIEKTPOTEXHUKE

W J1-91k-3 3HAaET 0COOEHHOCTH,
cneun(uKy 1 NepCrneKTUBBI
pa3BUTHUS B COBPEMEHHOMN
AIIEKTPOIHEPTETUKE

3HATH:
- [IpuHIIMIBEI BEIOOpA yCTPONUCTB pesieiHOM
3aIUTBI U aBTOMAaTUKU U KOOPAWHALIUU
W30JISILNH;

- [IpuHIIMIBI IpOIIECCA TPOU3BOJICTBA,
nepeaayn, pacupeaesieHus U NoTpeOieHus
AIIEKTPOIHEPTUH.

YMETB:
- Bo16MpaTh TOKOBBIE 3AIIMTHI.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccmoHambHON 00pa3oBaTeIbHON Tporpamme

MogenupoBaHnue B 3J€KTpodHepreTuke u anekrporexuuke (panee — OIIOII), HanpaBneHus MOArOTOBKU
13.04.02 DnexTposHEpPreTHKa W DJJIEKTPOTEXHUKA, ypPOBEHb OOpa30BaHUs: BBICIIEE OOpa3oBaHUE -

MarucTparypa.

ba3zupyercs Ha ypoBHe BbIclIero o0pa3oBanus (6akanaBpuaT, ClIeUaTUTET).

Pe3ynbraThl 00y4eHus1, MONTydYeHHbIE P OCBOCHUH TUCIUITIMHBI, HEOOXOIUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PadOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

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

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

Pa3nensr/TeMsl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTeCTAINH 8g|© Jlex | JIab | Ilp ITA CeMECTDE aTTecTaluu
R KIIP | I'K | UKKII | TK p oo
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OOwue ceeneHust 00 14 1 6 - 4 - - - - - 4 - Camocmoamenvroe uzyuenue
AIIEKTPOIHEPIETUKE meopemuueckozo mamepuana: Visyaenue
11 OCHOBHBIE TIOHSATHUS 6 2 - 2 - - - - - 2 - JIOTIOJTHUTENFHOTO MaTepuana o pa3aeny
Kypca "Oo6mue cBefeHus 00 sHeprocucremax”
1.2 OcHoBHOE 6 2 - 2 - - - - - 2 - H3yuenue mamepuanog 1umepamypHsix
obopyioBanue UCIOYHUKOB:
1.3 | I[lepcrieKTHBBI pa3BUTHS 2 2 - - - - - - - - - [1],1-5
AIIEKTPOIHEPTETUKH
2 DJIeKTPOdHEPreTHYECKU 42 12 - 12 - - - - - 18 - Ilodz0moska K KOHmMPONbHOU padome:
€ CUCTEMBI M CETH W3y4yeHnue marepualioB 10 pasjienny
2.1 | OcHOBHBIE CBEJICHUS 10 11 3 - 4 - - - - - 4 - "DIeKTpO3HEPreTHYECKNE CUCTEMBI U CeTH" U
pacyery pexKUMOB MOJITOTOBKA K KOHTPOJIbHOU paboTte
2.2 Pacyer u ananms 11 3 - 4 - - - - - 4 - 1lo020mo6Ka K nPAKMUYECKUM 3AHAMUAM:
YCTaHOBHUBIIHXCSI W3yyenue marepuaa mno pasaeny
PEXKUMOB "DNEKTPOIHEPreTHUECKUE CUCTEMBI U CETH",
JNEKTPUUCCKHUX CeTeH MOJITOTOBKA K BBITIOJIHEHUIO 3aJJaHUil Ha
2.3 Bamancer MomuocTen 7 2 - 2 - - - - - 3 - MPAKTUYECKUX 3aHATUAX
24 OCHOBBI 7 2 - 2 - - - - - 3 - CamocmoamensHoe usyuenue
peryiupoBaHus meopemu4ecKo2o mamepuaja.’ I/ISy‘IeHI/Ie
HAIPSHOKECHUS U 4aCTOTHI JONOJIHUTEIIBHOTO MaT€puaia 1o pasaciy
B "DIIeKTPOIHEPreTHIECKUE CUCTEMBI U ceTh"
ANEKTPOIHEPTETUIECKO H3yuenue mamepuanog 1umepamyprbix
U cucTeMe UCHIOUYHUKOG:
2.5 Y CToiYnBOCTH 6 2 - - - - - - - 4 - [2], 5, 115, 170, 292, 305
DHEPrOCUCTEM [3], 5, 23, 97, 137
[4], 1-2
[5], 1-2
[9], 11, 103




3 KopoTtkue 3aMbikanus u 22 6 8 Ilo020mo6Ka K KOHMPOILHOU padome:
METO/IbI MX pacyera B W3y4yenune marepuaios no pazzaeny "Koporkue
9HeprocucreMax 3aMBIKAHHSI ¥ METOJIBI X pacyera B
3.1 OO1mue noHsATHS O 11 3 4 sHEprocucTeMax" 1 MOArOTOBKA K KOHTPOJIbHOU
KOPOTKHUX 3aMBIKaHHUIX pabote
3.2 Pacuer xopoTkux 11 3 4 Ilodzomoeka K npaKkmuu4ecKum 3aHAmMUAM:
3aMBIKaHAN N3zy4yenne marepuaina no pazgeny "Koporkue
3aMBIKAHHS ¥ METOBI X pacdeTa B
9HEprocucreMax", HOATOTOBKA K BBIMOIHEHHUIO
3aJaHUi Ha NIPaKTHYECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuuecko2o mamepuana: VIsyaenue
JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"KopoTkue 3aMBbIKaHUS 1 METOJIBI X pacueTa B
sHeprocucreMax"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:
[7],1-2
[8]. 6
4 Bonpocs! koopauHaImH 30 8 14 Ilo020mo6Ka K KOHMPOILHOU padome:
H30JISILUH, PENIEHHON N3yuenue marepuanoB no paszzaeny "Bonpocsl
3aIIMThl U aBTOMATHKH KOODPJMHAIMHU U30JISILIUHU, PEJICHHOM 3alIUThI 1
4.1 Koopnunanus 8 2 6 aBTOMATHKH'" ¥ MOJITOTOBKA K KOHTPOJIBHOM
U30JISIIAY U pabore
riepeHanpsHKEHHsI I10020mogKa K npaKkmu4ecKum 3aHAMUAM:
4.2 OO61mue Bonmpoch 6 2 2 N3yyenne matepuana no pazaeny "Bompocs
peneiHoN 3aluThI KOOpAWHAIMY U30JISUUHU, PEJIEHHON 3a1lUThI U
4.3 ToKkoBBIE 3aIUTHI 10 2 4 aBTOMATHKHU'", IIOATOTOBKA K BBIITOJHCHHUIO
4.4 ABTOMATHKA 6 2 2 3a7aHUH Ha IPaKTHYECKUX 3aHATHIX
SHEProCUCTEM Camocmoamenvhoe usyuenue

meopemuyueckozo mamepuana: VI3yienue
JIOTIOJHUTEIBLHOTO MaTepHaa o pasaeny
"Borpockl KOOpAWHALMY U30JISILUH, PeJIeHHOM
3aIIUTHI 1 aBTOMATHKH"

H3yuenue mamepuaios aumepanmypHvlx
UCHOYHUKOG:

[6], 45, 102, 208
[10], 193
[11], 212, 289




OKk3aMeH 36.0 - - - - 2 - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 - 2 - - 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 77.5

Ipumeuyanue: Jlex — nexuuu; JIab — naboparopusie padoTsl; [Ip — npaktudeckue 3ausatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padoram; MKKII — unauBuayansHbie KOHCYIbTAIIMU 0 KYpPCOBBIM MpoekTam/padoram; ['K- rpymnoBsie KOHCYIbTAIUU 110 pa3aenam
muctumunaer, CP — camocrositenbHas pabota cryaenrta; MKP — unast konraktHas padota; TK — Texymuit koHTpoiis; [TA — npoMexyrodHas

aTTcCTanuAa



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenusi 06 s1exmpo3IHep2emuKe

1.1. OcHOBHBIE TOHATHS Kypca

OO0mue MoHATUA U CTPYKTypa Kypca. DIEKTPOIHEPreTHuKa. DICKTPOIHEPreTHUEeCKas CUcTeMa.
DneKTpUYecKue CTaHIMU. THUMBl 3JIEKTPOCTAHIUI U MPUHLUI UX PabOThl. DIIEKTPUUYECKHE CETH.
Bosnyminbie u kabenpHbIe TUHUM AekTponepenaun. [loacrannuu. [ToTpeOUTENN 3JIEKTPOIHEPTHH.
OneparuBHO-aUcCIIeTYepcKOe  yrpasienue. Kiaccel HanpsbkeHusi. OCOOEHHOCTH UM 3HAUYEHUE
00BEKTOB pa3HOr0 Kjacca HaNpsDKEHUA. 3aadd AJICKTPOIHEPreTHKU. JMCUMIUIMHBI B OCHOBE
AIEKTPOIHEPIETUKH. .

1.2. OcHoBHOE 000pYIOBaHUE

CuiioBoe 000pYIOBaHUE 3JICKTPOIHEPIETHUSCKUX CHCTEM. [ eHepatopbl. Bo3myliHble JTUHHN
anekTponepenayn. KaOenbHble JHMHUM 3JeKTporiepenaud. Tpanchopmaropsl. KoMmyrarmoHnHas
amnmaparypa. YCTpoHCTBa KOMIICHCAIIUU PEAKTHBHON MOIIHOCTU. DJIEKTpoABUratTenu. [lonHbie n
YIIPOIICHHBIE CXEMbI 3aMEIICHUS 000PYIOBaAHUS FJICKTPOIHEPIETUYCCKUX CHCTEM. .

1.3. IlepcrieKTUBBI pa3BUTHUS SIEKTPOIHEPTETUKH

MupoBoe IpOou3BOJICTBO AEKTPOIHEPTHU. MHUpOBOE MOTpediIeHHEe MeKTpodIHeprun. OCHOBHBIE
TPEHIbl Pa3BUTUS 3JIEKTPOIHEPreTUKU. Bo3oOHOBIsSEeMble MCTOUHUKN 3Hepruu. PacmpenenenHas
rerepanus. Hakonutenu snekrposneprun. JnekrpoMobmmn. LudpoBuszamnus 31eKTpOIHEPTeTHKH. .

2. Qﬂekmpoaﬂepeemuqecxue cucmemsl u cemu

2.1. OcHOBHBIE CBEJIEHUS TI0 PACUETY PEKUMOB

[ToHsATHS HOPMAIBHOTO W IOCIEaBapUHHOIO pexuMa paboThl 3HeprocucTeMsl. [locTpoeHne
CXEMBI 3aMEIICHHs dIEKTpUIecKoi ceTH. [IoAroTOBKa CXEMBI 3aMELICHHS DJIEKTPUYECKON CETH K
pacuery pexxuma. PacueTHble cXeMbl 3leKTpUdeckux ceteil. Pacuer Ha mpumepe nunmii 110-220
kB. Pacuer meTogoMm B 2 »rama..

2.2. PacueT 1 aHaJIM3 yCTAaHOBUBIIMXCS PEKUMOB JIEKTPHUECKUX CeTeH

Pacuer ycraHoBuBHIMXCS peXUMOB. Pacyer MarucTtpaJbHbIX U Pa3BETBIEHHBIX CETEH.
CoBMecCTHBIN pacueT ceTel IByX HOMUHAIbHBIX HaNpsykeHUH. PacueT pe’kuMOB 3aMKHYTBIX CETEH.
[Tonsitne Touku nmorokopaszaena. OcoOEHHOCTH TOC/IeaBapUMHBIX pexxUMOB. KpaTkue cBeneHus 00
AIIEKTPUUYECKOM pacueTe CIIOKHBIX 3aMKHYTBIX 3JIeKTpHUYecKux cereld. Pacuer pexumoB cereit
HanpsbkeHueM 10 35 kB. OcobenHoctu pacuera pexumoB. Pacuer pexumoB paboOThI
ANIEKTPUUYECKHUX CeTeH C ByMsl ICTOUHUKAMU MUTAHMUSL..

2.3. banancel MomHOCTER

Banancel MomHOCTEH B JIEKTPOIHEPreTUUYECKOM crcTeMe. 3a1aun pacueTa 0anaHCcoOB aKTUBHON
U peakTUBHOW MomHOCTH. CocraBisioniue OalaHCOB aKTUBHOW W PEAKTHUBHOW MOIIHOCTH B
JNIEKTPUYECKUX CETAX. banaHC akTUBHOM MOILMHOCTU B JJIEKTPOIHEPIETUYECKOW CUCTEME U €TI0
CBSI3b C 4acCTOTOM. balaHC peakTHBHOW MOIIHOCTH B 3JIEKTPOIHEPTETUYECKON CUCTEME U €T0 CBS3b
¢ HampspkeHueM. lloTpebutenu peakTHMBHOM MOIIHOCTH. VMICTOYHHMKHM PEaKTHBHOM MOIIHOCTH B
ANEKTPOIHEPreTUYECKUX CHCTEMAX, WX TEXHUYECKHME M 3KOHOMHMYECKHE XapaKTEPUCTHKH.
BripaboTka peakTHBHOM MOIIHOCTH T'eHepaTopaMH 3JeKTpocTaHimil. KomneHcanus peakTuBHON
MOIIHOCTH...

2.4. OcHOBEI peryiupoBaHus HANIPSXKCHUA U YaCTOTELI B 3HeKTp03HCpFCTI/I‘-ICCKOI71 CHUCTEMC



PerynupoBanue HampspKeHUsT M 4YacTOTBI B DJIEKTpOdHEpreTuyeckor cucreme. OCHOBBI
perynupoBanusi HampspkeHusi. CriocoObl M TEXHMYECKHE CPEACTBA PEryJUPOBAaHUS HATPSKEHHS.
Perynupytomiue ycTpoicTBa B 3JEKTPHIECKUX CeTsIX. OCOOCHHOCTH PEryIMpOBaHUS HAPSIKEHUS B
CUCTEMOOOPa3yIONINX CETSIX W CEeTAX HU3MIMX HamnpsokeHU. OCHOBBI PEryaupOBaHUs YacTOTHI.
3ajaun, JONMYCTHMbIE OTKJIOHEHHS YacCTOThI, PEryJUPOBOYHBIC XapPaKTEPUCTUKH T'€HEPATOPOB,
METO/Ibl PETYJIMPOBAHUSI YACTOTHL..

2.5. YcToiunBOCTh 3HEPTOCUCTEM
[lToHsiTHE O CTAaTUYECKOM M JMHAMUYECKON YCTOMYMBOCTU JHEProcucreM. PesynbTupyroiias
YCTOMYMBOCTb. Y CTOMYMBOCTD y3J1a Harpy3ku. CpencTBa NOBBILIEHUS YCTOMUMBOCTH. .

3. Kopomxkue 3amblkanus u Memoobl Ux pacyema 6 3Hepzocucmemax

3.1. O0ure MOHATHUS O KOPOTKHUX 3aMBIKaHUSIX

Koporkue 3amblkanusi B 3Heprocucremax. lleam pacuera KOpPOTKMX 3aMblKaHUH. PexXumbl
3a3eMiIeHUsd HeWtpanu. Buabl KopoTkux 3amblkaHuil. OCHOBHBIE JONYILIEHUS IpU pacuere
KOPOTKUX 3aMbIKaHUW. PacueTHble ycaoBUS KOPOTKUX 3aMbIKaHUW. PacueTHble cXeMbl KOPOTKHX
3ambIkaHuid. CXeMBbI 3aMeeHus 1 X BUABL. [IpeoOpa3oBaHue cxeM 3aMeIICHHUS. .

3.2. Pacuet KOPOTKHX 3aMbIKaHHI

Pacuer kopoTkux 3ambikaHuii. OnpeneneHue YAAJEHHOCTH TOYKHM KOPOTKOTO 3aMBIKAHHS.
Pacuer mnepumonMuecko COCTaBIAIONIEH TOKa KOpPOTKOrO 3aMblKaHus. MeTonel pacuera
HECHUMMETPUYHBIX KOPOTKHUX 3aMblkaHHil. CxeMmbl 3aMelieHus MNpsMoN, oOpaTHOW W HYJIEBOU
MOCJIEIOBATEIbHOCTH. MeTO/ TUIOBBIX KPUBBIX..

4. Bonpocbl KOOD()HHCIHML{ uzoAayuu, DeﬂeleOZZ 3awiumyl U aemomamuKku

4.1. KoopauHanys n30JsIMUK U IEPEHAIIPSKEHUS

OO61ue BOMpoChl KOOPAMHALMHU H3O0JISLUU. DKCIUTyaTalusl U30JSALUOHHBIX KOHCTPYKUUH Npu
pabouem HampspkeHUH. [po30Bble M KOMMYTAI[MOHHBIE IepeHaNpsDKEHUs. XapaKTepUCTUKU
MOJIHUM.  MonHue3amuTa  BO3AYIIHBIX  JIMHMM  3JeKkTpornepedadd.  MonHuesamura
HOJCTaHLMOHHOTO 000py/aOoBaHMs. 3allMTHBIE amnmaparbl U ycrpoiictBa. KommyTranuoHHbIE
NEepeHaIpPsHKEHNS U UX OTpaHUYEHUSL. .

4.2. O61mue BOpocs! perelHON 3aluThl

OO6mue Bompochl peneiHol 3amutThl. [loHsTHE peneiliHoM 3amuThl. DyHKUMKM peneiiHON
3anuThl. [IpMHIMIBI BBITOJIHEHHS pesleiiHON 3aIiuThl. Buabl HEHOPMaJIbHBIX PEKMMOB M OCHOBHBIE
TpeOOBaHUS K 3amUTaM. Buapl, NOpHHOAN pabOTBl W XapaKTEPUCTUKH 3allUT JTUHHUNA
AIIEKTpOoNepeaayn, TPaHCHOPMATOPOB U AIEKTPUUECKUX MAILUH..

4.3. TOKOBBIE 3aIIUTHI

TokoBbIE M TOKOBBIE HAINpaBICHHbIE 3amUThL. OOIas XapaKTEepUCTHKAa TOKOBBIX 3allUT.
MakcuMalibHbIE TOKOBBIE 3aIUThl. MakCHUMallbHbIE TOKOBBIE HaIlpaBJICHHbIE 3alUTHl. [lepBbie U
BTOpPbIE CTYIIEHH TOKOBBIX M TOKOBBIX HANpaBIEHHBIX 3alluT. BeIOOp mMapamMeTpoB pa3HBIX
CTYIIEHEUW TOKOBBIX 3aIIIHT..

4.4. ABTOMaTHKa 3HEPrOCUCTEM

ABTOMaTHKa »JJIEKTPOIHEPTETUYECKUX CHUCTEM. ABTOMATHKa HOPMAJbHBIX W aBapHUIHBIX
pPEKUMOB. Pa3sHOBHIHOCTM aBTOMAaTMKM HOPMAJIBHBIX PpEXUMOB. ABTOMAaTHYECKAs CHCTEMa
perynupoBaHus 4acToThl U MOIIHOCTH (ACPUM). ABTOMaTnyeckoe peryiupoBaHre Bo30YKIeHuUs
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(APB). ABromatnueckoe perynupoBanue koddduuuenta rpanchopmarun (APKT). Hasnauenue u

BUJIBI

MIPOTUBOABAPUIHONW aBTOMAaTHKH. ABTOMaTHYeCcKoe TMOBTOpHOe BkimodeHue (AIlIB).

ABtomaTtuueckuil BBoj pe3epsa (ABP). ABTomarnka npenoTBpallieH!s] HapyLUIeHHUs] YCTOMYUBOCTU
(AITHY). ABTOMaTHKa JUKBUIAIIMKA acCHHXpOHHOTO pexxuma (AJIAP). ABromaTtuka, HarpaBiIecHHAs
Ha HOpMaJIN3alHMI0 YaCTOThl B SHEPrOCUCTEMAX..

3.3. TeMbl NpaKTHYECKUX 3AHATHI

1.
. Be16op mapameTpoB MakCMMaJIbHOW TOKOBOM 3alTUTHI (2 daca);

. BeiOop mapameTpoB nepBoii 1 BTOPOH CTYIMEHH TOKOBBIX 3aIIuUT (2 yaca);

. MeTtonpl pacueTa HECUMMETPUYHBIX PEXUMOB (2 yaca);

. OneHka J0cTaTouyHOCTH peryaupoBodyHoro auamasona PITH tpancdopmaropos (2 gaca);
. PacueT pe>xnMOB 3aMKHYTBIX JIEKTPHUUECKUX ceTel (2 yaca);

. Pacder pe:xuMOB pa3sOMKHYTBIX RJIEKTPUUYECKUX ceTell (2 yaca);

. PacueT pe>xrMOB 3J1€KTpUUECKUX CeTel ¢ IByMs MCTOUHMKaMHU (2 Jaca);

. Pacyer pe:xuMOB 2JIEKTpUYECKUX CETEH IBYX HOMUHAJIbHBIX HAapsbKEeHUH (2 vaca);

O 03O L B W

ABTOMAaTHKa YHEPreTUYECKUX cucTeM (2 yaca);

10. Metoap! pacyera MepruOIUIECKON COCTABISIONIEH TOKa KOPOTKOTO 3aMbIKaHus (2 vaca);
11. Cxemsbl 3aMenieHust 000PYI0BAHMS DJIEKTPOIHEPTETUUECKUX cucTeM (4 yaca);

12. Pacuer HECUMMETPUYHBIX KOPOTKHUX 3aMbIKaHUil (2 yaca);

13. PacueTHbIe CXEMBI 1 CXEMBI 3aMEILICHUS TIPU pacueTe KOPOTKUX 3aMbIKaHM (2 daca);
14. KomnieHcanys peakTUBHOM MOIIHOCTH sl pETyJIMPOBaHMsI HaIlpsikeHust (2 yaca);

15. UtoroBoe 3ansarue (2 yaca).

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

™

[pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

OO6cyxxaenre MaTepualioB 1o kKeiicam pasjena "Ooimue cBeeHus 00 dJIeKTpoIHepreTuKe"
OO6cy>xaeHne MaTepuasioB Mo KelicaM paszena "DIeKTpoIHepreTHIecKue CUCTeMbI U ceTH"
OO6cyxxnenue maTepualioB o Keiicam paszzaena "KopoTkue 3aMbIKaHUS W METOJBI HX
pacuyera B 3Heprocucremax”

OOcyxnenue marepuajoB MO Keiicam pazzgena "Bompocsl KOOpAWMHAIMU H3OJISILNH,
pENIEHHOM 3aIUThl U AaBTOMATUKH"

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



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

Howmep paznena
JTUCUUILTAHEI (B

O1eHOYHOE CPEICTBO
(TN ¥ HAUMEHOBaHUE)

3amaHupOBaHHBIE PE3yAbTaThl 00YUEHHUS MO TUCIUIUINHE Konpr
COOTBETCTBUU C
(B cOOTBETCTBUHU C pazjesioM 1) WHJIUKaTOPOB n3.1)
112 ]3]4
3HaTh:
MeTtob1 pacuera pexxuMoB pabOThI ATEKTPOIHEPIeTUUECKUX CUCTEM KouTponbnas pabora/«Pacuer
1 TOKOB KOPOTKOI'O 3aMbIKaHUs pexKUMay
N4k + |+
KonTponbnas paborta/«PacueT TOkoB
KOPOTKOI'O 3aMbIKaHUS»
CxeMbl 3aMeleHUs 3JIEMEHTOB YHEPrOCUCTEMBI U UX HapaMETPhl V/T-Arics + + + KouTponbnas paborta/«Pacuer
peXUMa»
[IpuHuune! Tpouecca Npou3BOACTBA, IEPEIauu, paclpeaesICHUs U /-9 + + TectupoBanue/VITOroBbiit KOHTPOIb
OTPeOIICHNUS SIIEKTPOIHEPTHH ’
[TpuHuMnbs! BEIOOpa yCTPOUCTB peNIEHHON 3alllUThl U aBTOMATUKH U Konrponsnas padora/«Bsioop
KOOPAMHALIMK U30JISILIUI W /1-9r1kc3 + | peyeliHOM 3aluThI»
TectupoBanue/VToropeiit KOHTPOIb
YMersb:
PaccunThIBaTh M aHATM3UPOBATH YCTAHOBUBIIHUECS PEKUMBI KonTponbnas padora/«Pacuer
EKTPOIHEPTETUUECKUX CUCTEM M TOKHA KOPOTKOTO 3aMbIKaHU pexuMa»
N4k + |+
Kontponbnas pabora/«Pacuer TokoB
KOPOTKOTO 3aMBIKAHHSI»
OmnpenensTs napamMeTpbl CXeMbl 3aMEIIEHHS] OCHOBHBIX 3JIEMEHTOB KonTponbnas padbora/«Pacuer
ANEKTPOIHEPTETUUECKUX CUCTEM, HCIIONB3Ys CIIPABOYHYIO A pexuMa»
TATEPATYpPy -4 A A KouTposbHas pabota/«Pacder TOKOB
KOPOTKOT'O 3aMbIKAHHSI
Br16upaTh TOKOBBIE 3aIIUTHI V-9 + Kontponbnas padota/«Bsibop
peNeiHOM 3aIMThI»
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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€BAEMOCTH
1 cemecTp

®dopma peanuzanuu: buneTsl (MUCEMEHHBIN OTIPOC)
1. Utorossiii koHTpOIIb (TecTupoBanue)

Dopma peanuzaruu: [lncbemennas padota
1. «Bo160p peneiinoii 3aumte (Kontponbnas padota)
2. «Pacuet pexxumay» (KonTponbHas pabora)
3. «PacueT TOKOB KOpPOTKOTO 3aMbikaHus» (KoHTposbHas paboTa)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Nel)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB «HNY «MBOW» Ha OCHOBaHMM CEMECTPOBOM U aTTECTAlMOHHOM COCTABIISIOIINX.

B numiom BeIcTaBIsieTcs omieHKa 3a 1 cemectp.

IIpumeuyanue: OueHOYHbIE MAaTEpUAIbI 110 TUCLMITIIMHE IPUBEICHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Bypman A.IL.- "IIpocTo 06 anexTposnepretuke", M3garensctBo: "MOUN", Mocksa, 2020
https://www.studentlibrary.ru/book/ISBN9785383014127.html;

2. Dnexrpuueckue cuctemsl: B 7 1. T.2. Dnektpuyeckue ceTy : YUeOHUK [Uis
AIIEKTPOIHEPIreTUYECKUX crienuanbHocTell By30B / A. A. I'ma3zynos, JI. A. Xykos, u ap. ; Pen. B. A.
BenwnkoB. — M. : Beicmas mkoina, 1971. — 440 c.;

3. Unenpunk, B. V. DnexTpuueckue CUCTEMBI U CETH : Y UEOHUK [Tl 3JIEKTPOIHEPTeTHUECKUX
cnenuansHocteit / B. U. Unenpunk. — M. : DHeproaromusnart, 1989. — 592 c.;

4. DIeKTPUYECKHE CUCTEMBI M CETH B MPUMEPax M WILTIOCTpAlUX : Y4eOHoe mocoOue JJist By30B MO
HaIpPaBJICHUIO ' DIEKTPOIHEPreTUKA" ¥ CIIEUAIBLHOCTAM ""DJIEKTPOIHEPTETUUECKUE CUCTEMBI U
cetu" u "DnexkrpocHabxkeHue(mo orpacisam)” / B. B. Exkos, u ap. ; Pen. B. A. Ctpoes. — M. :
Bricmras mkoia, 1999. — 352 ¢. — ISBN 5-06-003329-5 : 32.20.;

5. CipaBOYHUK MO MPOEKTUpOBaHUIO AekTpudeckux cereit / . I'. Kapanersn, [u ap.] ; Pen. 1. JL.
daitbucoBuy. — 3-¢ uz., mepepad. u gom. — M. : SHAC, 2009. — 392 c. — ISBN 978-5-931969-23-
1.

6. bazytkuH, B. B. TexHuka BbICOKMX HanpskeHUi: M3omanns u nepeHanpsskeHus B
AIIEKTPUYECKUX CUCTEMAX : YUEeOHUK Ui AIEKTPOIHEPTeTUYECKUX clienuanbHOCTeH By30B / B. B.
bazyrkun, B. I1. Jlapuonos, tO. C. [TunTans. — 3-e u3n., nepepad. u gom. — M. : DHeproaroMusaar,
1986. — 464 c.;

7. Hexnenaes, b. H. DnexTpuueckas 4acTh 2JIEKTPOCTAHIMN U oACTaHIMNA: CipaBOYHbIE
MaTepuaibl A KypcoOBOTO M IUIJIOMHOTO MPOEKTUPOBaHUs : YueOHOe mocodue ist By30B IO
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cnenuanbHocTH "Onektpuueckue crannun” / b. H. Heknenaes, U. I1. Kproukos. — 4-e u3.,
nepepad. u gom. — M. : DHeproarommsaar, 1989. — 608 c.;

8. Ko3unoa, M. A. KopoTkue 3aMbIKaHUs B 3JIEKTPOYCTAaHOBKAX IEPEMEHHOIO TOKA HANPSKECHUEM
cBhimie 1 kB : yue6HOE mocoOue nmo quctuiinHe "ToKr KOPOTKOTO 3aMbIKaHUs" 110 HAIIPaBJICHUIO
13.03.02 "DnekTposHepreTrka u 3nekrporexauka" / M. A. Kozunosa, Hai. uccnen. ya-tr "MO3HN"
(HUY"MBU"). — M. : U3a-Bo MDOU, 2019. — 144 c. — ISBN 978-5-7046-2156-0.
http://elib.mpei.ru/elib/view.php?id=10708;

9. XKnanos, I1. C. Bonmpocs! ycroitunBocTH aektpuueckux cucrem / I1. C. XKnanos ; Pen. JI. A.
Kykos. — M. : Dueprus, 1979. —456 c.;

10. ®enocee, A. M. Penelinas 3ammuTa 3JIEKTPOIHEPreTUUECKUX cUCTeM: PereiiHast 3ammTa ceTeu :
YyebHOe mocobue /i By30B 0 CHENHMAIBHOCTH "ABTOMATH3aLIMs TIPOU3BO/ICTBA U pacIpeieICHUs
anektpodneprun / A. M. ®enocees, M. A. denocees. — 2-¢ uza.,nepepad. u gom. — M. :
Dueproaromuszaat, 1984. — 520 c.;

11. OBuapenko, H. 1. ABTOMaTuKa 3J€KTPUUYECKUX CTAHIIUN U AIEKTPOIHEPTETUYECKUX CUCTEM :
Y4eOHHK 1151 BY30B JIEKTpodHepreTudeckux crenuansHocreil / H. Y. OBuapenko ; Pen. A. .
HesikoB. — M. : DHAC, 2000. — 504 c. — ISBN 5-931960-20-1 : 162.00..

5.2 JIuueH31M0HHOE  CBOOO/IHO PacpPOCTPaHsieMoe MPOrpaMMHoOe odecreyeHme:
1. Office / Poccuiickuii makeT 0(UCHBIX IPOTpamMM;
2. Windows / OniepanionHasl cuctema cemeicTna Linux.

5.3 UnTepHeT-pecypcesl, BKIOYasA NMpodeccuoHaTbHble 0a3bl JAHHBIX H HHPOPMAIIMOHHO-
CIIPaBOYHbIE CHCTEMbI:

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

2. 9BC "YHuBepcurerckas 0u01M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

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

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

5. Ba3a naHHbIX )KypHaJioB u3aareancTna Elsevier - https://www.sciencedirect.com/

6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. Ba3za naunbix Web of Science - http://webofscience.com/

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

9. HaumonasbHasi 3J1eKTpOHHasi 6ubanoreka - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenta' - http://www.studentlibrary.ru/

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

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

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

14. ba3a nanubix uzaareabcTBa Annual Reviews Science Collection -
https://www.annualreviews.org/

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

16. KypuaJis! m3nareancrsa Cambridge University Press - https://www.cambridge.org/core
17. ba3a nannbix IEL u3nareascrBa 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 nnargopme komnanuu EBSCO Publishing -
http://search.ebscohost.com

20. Kypuaas Institute of Physics (IOP), Beauxoopuranus - https://iopscience.iop.org/

21. ’Kypuaasnl HayuHoro odmectTBa Optical Society of America (OSA) -
https://www.osapublishing.org/about.cfm
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22. IaTtenTHas 6a3a Orbit Intelligence kommanun Questel - https://www.orbit.com/

23. Kypuaas uznareancra Oxford University Press - https://academic.oup.com/journals/
24. ba3a nauubix auccepranuii ProQuest Dissertations and Theses Global -
https://search.proquest.com/pqdtglobal/index
25. Kypnaasi ’Kypnaasl Royal Society of Chemistry - https://pubs.rsc.org/

26. Kypuaasi uznareancrea SAGE Publication (Sage) - https://journals.sagepub.com/

27. Kypnax Science - https://www.sciencemag.org/

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

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

30. ZKypuaasl no xumun Thieme Chemistry Package komnanun Georg Thieme Verlag KG -
https://www.thieme-connect.com/products/all/home.html

31. Kypuans! nznareabcra Wiley - https://onlinelibrary.wiley.com/

32. Daexkrponnas oudanorexka MOU (36 MDIMN) - http://elib.mpei.ru/login.php

33. [MopTax oTkphITHIX HaHHBIX Poccuiickoii @enepamnuu - https://data.gov.ru

34. ba3a oTKpBITHIX JaHHbIX MUHHMCTEPCTBA TPYAA U COUMAILHOI 3amUThHI PO -

https://rosmintrud.ru/opendata

35. ba3a OTKpBITHIX JaHHBIX MPO¢ecCHOHATBHBIX CTAHAAPTOB MHUHHUCTEPCTBA TPYAa U
conuaabHoi 3anmThl P® - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-

blok/natsionalnyy-reestr-professionalnykh-standartov/

36. baza OTKPBLITBIX TaHHBIX MHHI/ICTepCTBa IKOHOMHUYECKOI'o pasBuTUsA PdD -

http://www.economy.gov.ru

37. ba3a oTkpBITHIX 1aHHBIX PocunmonuTopunra - http://www.fedsfm.ru/opendata
38. DiekTpoHHasi OTKpbITast 6a3a fanHbIX ""Polpred.com O630p CMU" -

https://www.polpred.com

39. UudopmaunuonHo-cnpaBounas cucrema «Komexce/Texakcnep» - Http:\\proinfosoft.ru;

http://docs.cntd.ru/

40. HanuoHa bHBII MOPTaJ OHJIalH 00yueHusi «OTKpbITOE 00pa3oBanue» - https://openedu.ru
41. Opunmnanbublii caiit @enepajbLHOIO areHTCTBA M0 TEXHUYECKOMY PeryJIMpOBaHUIO U

MmeTposoruu - http://protect.gost.ru/
42. OTKpbITast yHUBepcuTeTcKas HHpopMmanuonHas cucrema «POCCHUS» -

https://uisrussia.msu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJINHBI

Tun nomeneHus Homep aynuropun, Ocnamenne
HANMCHOBAHHE
VY4eOHble ayAUuTOpUU IS K-407, YueOnas rapTa co cKamMbe, CTOJI IIpernoaaBaress,
MIPOBEACHUS JIEKIMOHHBIX ayauTOpHs CTYJ, JOCKa MEJIOBas

3aHATHI U TEKYLIETO
KOHTPOJIA

VY4eOHble ayAUuTOpUU IS
IPOBEIECHUS MPAKTHUECKUX
3apsatuit, KP u KII

K-409, Yyebnas
ayIuTOpUs

mapra co cKambei, CTOJI TpernoaBareris,
CTYJI, IOCKa MeJIOBast

VY4eOHble ayAUuTOpUU IS

K-407, Yuebuas

mapra co CKambei, CTOJI TpernoaBareris,

MPOBEJICHUS ayIuTOpUs CTYJ, TOCKa MENoBast
MPOMEKYTOYHOM aTTECTANK
ITomemenus mis HTB-303, CTOJI KOMITBIOTEPHBIM, CTYJI, CTOJ
CaMOCTOSITEITEHOM paOOTHI Jlexnmonnas MMUCHbMEHHBIN, BEIIAIKA JUIS OJEXKIbI,
ayIuTOpUs KOMITBIOTEpHAS CETh C BBIX0J0M B MHTEpHET,

KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOHJIULIHOHED

ITomemenus s

3-203/5, Kabuner

CTOJI, CTYJI, IKad
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KOHCYJIbTUPOBAHUS COTPY/IHHUKOB Kag.
"TOD"
[TomereHus Ay XpaHEHUS 3-403/56, cTyi, mKad
o0opyoBaHus U y4eOHOTO [Tomemenue xad.
WHBEHTAPS "TOD"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DneKTpod’HEpreTHKa

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1 «Pacuer pexxumay (KonTposbHast paboTta)

KM-2 «Pacuet TokOB KOpOoTKOTO 3ambikaHus» (KoHTponbHas paboTa)

KM-3  «Bp16op peneiinoii 3amutb» (KoHTposbHas paboTta)

KM-4  HUrorossiit koHTpoib (TectupoBanue)

Bujx npome:xyTo4HOI aTTecTalMu — JK3aMeH.

WNunexc KM- | KM- | KM- | KM-
Howep Paznen aucuumimabl KM: L 2 3 4
paszena Henens 6 12 14 16
KM:
1 OO6mue cBeeHus 00 AIEKTPOIHEPTETHKE
11 OcHOBHBIE TIOHATHS Kypca +
1.2 OcHoBHOE 000pyI0BaHUE + +
1.3 [TepcrieKTHBBI Pa3BUTHUS IIEKTPOIHEPTETUKI +
2 DJEKTPOIHEPTETUYECKIE CUCTEMBI U CETH
2.1 OcCHOBHBIE CBE/ICHUS 110 PACUETy PEKHMOB + +
29 Pacder u aHanu3 ycTaHOBUBIIUXCS PEKUMOB + +
' AIIEKTPUYECKUX CETEH
2.3 Bbanaucer momHocTei +
24 OCHOBBI peryITupOBaHUs HAMIPSKEHUS U YaCTOTHI B + + +
' AIIEKTPOIHEPTETUYECKON CUCTEME
2.5 Y CTOMUNBOCTD SHEPTOCUCTEM +
3 KopoTkue 3aMbIKaHUs ¥ METOBI UX pacueTa B
HHEeprocucTeMax
3.1 OO01mre NOHITHS 0 KOPOTKUX 3aMBIKAHUSIX + +
3.2 Pacuer KOpoTKHUX 3aMbIKaHU + +
4 Bonpockl koopAMHaINKY U30JSHH, PETEHHON 3a1UThI U
ABTOMATHUKH
4.1 KoopanHanys u30IsIuu 1 nepeHanpsyKeHus + +
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4.2 OO01mre BOmpOoCHl peNeitHOM 3alUThI + +
4.3 ToxoBbBIE 3aIIUTEI + +
4.4 ABTOMAaTHKa YHEPTOCUCTEM + +

Bec KM, %: | 25 25 25 25
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