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

Hanpagienue noarorosku/cnenuaiabioctsh: 13.03.01 TeniooHepreTnka u TEMJI0TEXHHKA
HaumenoBanue o0pa3zoBare/ibHOI nporpamMmmbl . TeriocHad:xeHue U TeNJOTEXHUYECKOe 000py10BaHue
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuyeHus: 3aouHas

Pabouass nporpaMma QM CHUILIHHBI
QJIEKTPOCHABXEHUE

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.03

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemecTp - 8 yacos;

HpaKTuquKne 3aHATHA

7 ceMecTp - 8 4acoB;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemecTp - 124,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

7 cemecTp - 1,2 yaca;

BKJIIOYAS:
TecTtupoBaHue
KontpoabHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,3 uaca;

Mocksa 2019
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COI'ZTACOBAHO:

MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

CseneHva o snagensuye L3N M3K

PykoBozxurens : Braene XoM1erKo H.B.
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3aBeI[y10HH/II/I BBIITYCKaOEn Bnageney lapses A.b.
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(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacuudpoBka
TIOAIIHCH)



1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOE€HHUS UCHUIIJIUHBI.

W3y4eHUE PEKUMOB padOTHI

CHUCTEM JJICKTPOCHAOKEHUS

IMPOMBIIIJICHHBIX U I'PAKAAHCKUX 3I[aHI/Iﬁ U MCTOOOB NPOCKTHUPOBAHUSA CUCTEM 3H€KTpOCH&6)KeHI/I$I

33[{3‘11/1 AUCHHUITIMHbI

- u3yueHue (hu3nuecKux OCHOB (HOPMUPOBAHUS PEKUMOB IEKTPONIOTPEOICHNUS;
- OCBOEGHHE OCHOBHBIX METO/IOB pacyeTa MHTETPAIbHBIX XapaKTePUCTHK PEKUMOB U TIOKa3aTeIen

Ka4ecTBa JIEKTPOCHAOKEHUS;

- OCBOCHHE MECTOJ0B BBI60pa IMPOBOJIHHUKOB KaOeJIbHBIX U BO3AYIIHBIX HHHHﬁ, 060py,HOBaHI/IH

CHCTEM DJICKTPOCHA0KEHUS;

- U3YUCHUC MCTOA0B JOCTHIKCHUS 3aIaHHOI'O YPOBHA HAACKHOCTHU 060py,Z[OBaHI/I${ CHUCTEM

DIIEKTPOCHAOKCHHSI.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Koa n HaumMeHoBaHue
KOMIIETeHI{UH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIEeTeHINH

3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus

TIK-1 Crnocoben
y4acTBOBaTh B
MPOEKTUPOBAHUH U
IKCIUTyaTalui 0ObEKTOB
TCHHO3HCpF€TI/IKI/I nu
TEIUIOTEXHUKHU

N-1nk-1 Cnocoben
UCIIO0JIB30BaTh HOPMATHBHYIO
JIOKYMEHTAITUIO TIPH
pa3paboTKe 00BEKTOB
TETIOPHEPTETHKH U
TEIUIOTEXHUKH

3HATh:
- METOJIbI PACYETOB TOKOB KOPOTKOT'O
3aMBbIKaHUS U METOJIbI TPOBEPKHU
BBIOPAHHOT'O 00OPYIOBAHUS CUCTEM
AIIEKTPOCHAOKEHHS U TPOBOAHUKOB Ha
nericTere TokoB K3.

YMETB:

- II0JIB30BAaThCsl HOPMAaTUBHOM
JIOKyMEHTaleH, IPUMEHAEMOM IIPU
IPOEKTUPOBAHUN OOBEKTOB CTPOUTENHCTBA
1 KWIMIIHO-KOMMYHAQJIBHOTO XO351CTBA.

TIK-1 Crnocoben
y4acTBOBATh B
HpOGKTI/IpOBaHI/II/I nu
IKCIITyaTaluu 00HEKTOB
TeHﬂO3H€pF€TI/IKI/I nu
TEMIOTEXHUKHU

N-2nk-1 [IpuanMaeTt yuactue
B pa3paboTke
MMPUHIMITHAIIBHBIX CXEM 1
000pyI0BaHUS /1151 0OOBEKTOB
TCIIJIOOHCPTCTUKHA U
TEIUIOTEXHUKH

3HATh:
- METOJIbI BHIOOpAa OCHOBHOTO U
BCIIOMOTaTeNILHOTO 00OPYIOBaHHS CUCTEM
AIIEKTPOCHAOKEHHS U TPOBOJHUKOB
BO3YIIHBIX ¥ KaOETbHBIX JINHUM;

- METOJIUKH, IPUMEHSIEMbIE B pacyeTax
CUCTEM DJIEKTPOCHAOKEHU s
MIPOMBIIIUICHHBIX 00BEKTOB U 00BEKTaX
CTPOUTEINBCTBA U KUJIUIIIHO-
KOMMYHAJIbHOTO XO35I1CTBA.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccmoHambHON 00pa3oBaTeNbHON Mporpamme

TennocHaOxeHne U TerioTexHuueckoe obOopynoanue (namee — OIIOII), HampaBieHUs! OATOTOBKU

13.03.01
OakanaBpuar.

Tenn O3HEpPpreTuKa MW TCINIOTCXHHKA,

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.

YpOBEHb 00pa30BaHUS:

BBICIIICE OOpa3oBaHUE -

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

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
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO61u1ye cBeieHUs 0 22.8 7 2 - 2 - 0.4 - 0.4 - 18 - Camocmoamenvroe usyuenue
cucremax meopemuueckozo mamepuana: Pabora
ANIEKTPOCHAOKEHHS OpPHEHTHPOBaHa Ha U3Y4YE€HHE TEOPETUIECKOTO
PA3IUYHBIX TPYIIII Marepuasna o npoiaeHHON Teme
noTpeduTene Ilodzomogka K mekyuiemy konmponio: Pabora
11 OO61mue cBeaeHus O 104 1 - 1 - 0.2 - 0.2 - 8 - OPHUEHTUPOBaHA Ha U3yYEHHE JTUTEPATYPHBIX
cucremax HCTOYHHKOB, KOHCIIEKTHPOBAHNE OCHOBHBIX
NIEKTPOCHAOKEHHS JIAaHHBIX, TIPOXO’KACHIE POOHBIX TECTOB IO
Pa3INYHBIX TPYII yueOHOMY MaTepHairy
notpeduTenen H3yuenue mamepuanog 1umepamypnbix
1.2 I'paduxu Harpy3Kwy, 124 1 - 1 - 0.2 - 0.2 - 10 - UCHIOYHUKOB:
Harpes NPOBOJHHUKOB U [1], cp. 44-49
pacueTHas Harpys3ka [3], cTp. 28-57
2 Merto bl 24.6 2 - 2 - 0.4 - 0.2 - 20 - Camocmonmenvroe uzyuenue
MO/JICITUPOBAHHMS meopemuueckoz0 mamepuana: Pabora
Harpy3KH B pacuerax OpPHEHTHPOBaHA Ha U3Y4YE€HHE TEOPETUUECKOTO
CHCTEM Marepuaia 110 IpOoHICHHON TeMe
3JIEKTPOCHAOKEHHUS, Iloozomoexa k mekywemy konmponio: Pabora
BBIOODP 000PYIOBaHHS OpPHEHTHPOBAaHA HA U3YyYEHHE JINTEPATYPHBIX
2.1 Metonst 12.3 1 - 1 - 0.2 - 0.1 - 10 - HCTOYHUKOB, KOHCIIEKTHPOBAaHHE OCHOBHBIX
MO/JICITUPOBAHHUS JIaHHBIX, TIPOXO’KAEHHE IPOOHBIX TECTOB 110
Harpy3KH B pacuerax yueOHOMY MaTepHaity
cHcTeM H3yuenue mamepuanog 1umepamyprbix
IIEKTPOCHAOKEHN S, UCIOYHUKOB:
BEIOOp 000PYHOBaHHUS [3], ctp. 91-122; cTp. 123-133
2.2 | Meroasl onpenenenuss | 12.3 1 - 1 - 0.2 - 0.1 - 10 - [4], cTp. 56-69
MHTETPAIBHBIX
XapaKTEePUCTHK




pexxumos COC

MIPOU3BOJIBLHOMN
CJIO)KHOCTH
3 Pexxumbl paboTh 24.6 2 - 2 0.4 0.2 - 20 - Ilodzomoska K mekyuiemy konmponio: Pabora
HeHWTpay, OpPHEHTHPOBAaHA HA U3YYCHHE JINTEPATYPHBIX
MIPaKTHYECKUE METOMBI HCTOYHHUKOB, KOHCIIEKTHPOBAHNE OCHOBHBIX
pacdera TokoB K3, JTAaHHBIX, TIPOXO’KACHIE MPOOHBIX TECTOB IO
Ka4ecTBO yueOHOMY MaTepHairy
IEKTPOIHEPTUH Camocmoamenvhoe usyuenue
3.1 PexwmMer paboThl 12.3 1 - 1 0.2 0.1 - 10 - meopemuyueckoz0 mamepuana: Pabora
HeWTpainy, OpPHEHTHPOBaHa Ha U3Y4YE€HHE TEOPETUIECKOTO
NPaKTUYECKUE METOMBI Marepuaia 110 IpOHJCHHON TeMe.
pacyera TokoB K3 H3yuenue mamepuanog 1umepamypHsix
3.2 KagectBo 12.3 1 - 1 0.2 0.1 - 10 - UCHIOUHUKO8:
3NEKTPOIHEPTUU [2], cp. 25-29
[4], cp. 78-89
4 Komnencarms 36.0 2.0 - 2.0 0.8 0.4 - 30.8 - Ilodzomogka K mekyuiemy konmponio: Pabora
PEaKTUBHOM OpPHEHTHPOBAaHA HA U3YYCHHE JINTEPATYPHBIX
MomtHocTH. O61mIue HCTOYHHKOB, KOHCIIEKTHPOBAHNE OCHOBHBIX
CBEIICHHS O JIAaHHBIX, TIPOXO’KACHIE POOHBIX TECTOB IO
HagexHoctu COC, y4eOHOMY MaTepHaty
pacuer nokaszaresein Iloozomoeka pacuemnbix 3adanuii: Pabora
HaJIe)KHOCTH. OpHEHTHPOBaHa Ha YriyOJeHHe 3HAaHUH 110
VYpasieHue cucTeMoi HIPONUJEHHON TEME IIyTEM IOATOTOBKHU
JNIEKTPOCHAOKEHHUS pacueTHbIX 3aAaHui
41 KomMmeHncanus 11.3 0.5 - 0.5 0.2 0.1 - 10 - HM3yuenue mamepuanos 1umepamypHsix
PEaKTHUBHOI MOIIIHOCTH UCHIOUHUKOG:
4.2 OO611He CBEICHUS O 11.4 0.5 - 0.5 0.2 0.2 - 10 - [2], cTp. 57-68
Hagexuoctu COC,
pacuer nokasareneu
HaJIe)KHOCTH
4.3 | YnpasieHue cucreMoi 13.3 1 - 1 0.4 0.1 - 10.8 -
AEKTPOCHA0KEHUS
DK3aMeH 36.0 - - - - - 0.3 - 35.7
Bcero 3a cemecTp 144.0 8.0 - 8.0 2.0 12 0.3 88.8 35.7
Hroro 3a cemecTp 144.0 8.0 - 8.0 2.0 12 0.3 1245

IIpumeuanue: Jlex — nexuun; JIab — nabopatopusie pabotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYAbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — nnauButyanbHble KOHCYIBTALUMH 110 KypCOBBIM IpoekTam/pabotam; I'K- rpymnmoBsie KOHCYIbTallMK O pa3ienaM




mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmii KoHTpob; [TA — mpomexyTrouHas
aTTecTalus



3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Obwue ceedenus o cucmemax HNeKmpoCcHaOIHCeHUS PAZTUYHbIX 2DYIN Rompebumenel

1.1. Obume cBeaeHus 0 cucTeMax IEKTPOCHA0KEHUS PA3IMYHBIX TPYII IOTpeOuTeIeh

OOmue cBeaeHHWs O cHUCTeMax »JJleKTpocHaOkeHus. CucreMbl 3nekTpocHabxkenus (CIC)
pasIMYHbIX 4YEJOBEK OOBEKTOB W MX XapakTepHble ocobeHHoctu. COC - kak mojcucrema
anekTposHeprernyeckux cucteM (03C). VCTOYHMKHM 3JIEKTPOIHEPIuM, MX XapaKTEPUCTUKH.
Cucrtembl 1eKTpOCHAOXKEHUs pa3IMYHBbIX OOBEKTOB M MX XapaKTepHble ocoOeHHocTH. KpaTkas
XapaKTEPUCTHKA CHUCTEM AJIEKTPOCHAOXKEHHUS TOPOAOB, MPOMBINUICHHBIX MPEINpUATHH, 00BEKTOB
CEJIbCKOT'0 X035 CTBa, 3JEKTPOTPAHCIIOPTA.

1.2. I'pauku Harpy3ku, HarpeB MPOBOJIHUKOB M pacyeTHAs Harpy3Ka

Knaccugukanus snextponpueMHukoB. ['padukn Harpy3ku u uX napamerpsl. Harpes
IIPOBOJHUKOB U pacueTHass MOUIHOCTb. OCHOBHBIE TPYIIBI MOTPEOUTENEH U UX XapaKTEPUCTUKU B
ropogax. HarpeB mHpOBOJHMKOB W pacueTHas MOIIHOCTb, YpaBHEHHUs HarpeBa. Pon Toka u
HOMMHAJIbHBIE HANPSDKEHUS, IPUMEHSIEMbIE TPU JIEKTPOCHAOKEHUU pasiuyHbIXx 00bekToB COC.
Wepapxus cereil pa3iauyHbIX HOMUHaIbHBIX HanpsokeHud B COC. OCHOBHBIE TpPYyHIBI
norpedureneil A MPOMBILUIEHHBIX NpeAnpusTuil. Pexumbl paOoTbl AJEKTPOJBUTATEIEH.
OcCHOBHBIE TPYIIIBI TOTPEOUTENEH B CETLCKOM X03siiicTBE. PexMBbl pabOThI 371€KTPONPUEMHUKOB U
MOKa3aTeNIH PexXUMA.

2. Memoowvl modeauposanusi Hazpy3Ku 8 pacuemax CUucmem s1eKmpociabicelus, 6b100p
0bopydosanus

2.1. MeTosbl MOIEIMPOBAHNUS HArPY3KU B pacuyeTax CUCTEM IEKTPOCHAOKEHHUs, BBIOOD
000py1I0BaHUS

PexxuMbl 37eKTponoTpedaeH s, METOIbl pacyeTa MHTErPabHBIX XapaKTEPUCTUK PEKHUMOB U
OTpesieNieHUs] PacyeTHhIX 3HAYEHUN Harpy3ok, BbIOOp mapaMeTpoB oOopyaoBaHus. OCHOBHbIE
BEPOSTHOCTHO-CTaTUCTUYECKUE MOJIENM JUIsl OMKCaHMs MpoleccoB 3ekTponorpedienus B COC
(leTepMUHUPOBAHHBIN MOJXO/, CIy4allHON BEIMYMHBI, CUCTEM CIy4YailHBIX-BEJIMYUH, CIy4allHOTO
nporecca). MHpopmannonHoe obecrieueHrue Mojieineld peXKMMOB AIIEKTPONOTPEOIEHUS! B MPAKTHKE
IIPOEKTUPOBAHUS U AKcIUTyaTanuu coBpeMeHHbIXx COC. VHTepBanbl ocpeIHEHHs] U KBAaHTOBAHUS
IIPOLIECCOB M3MEHEHMsI HArpy30K M CBS3aHHBIX C HHMMM IapaMeTpoB pexXuMOB. IIpuHIMIBI
(GOopMUPOBAaHUS pPACUETHBIX 3HAUEHUN D3JIEKTPUUYECKUX Harpy3ok sjeMeHToB COC 1o yciaoBHsM:
TEPMHUUYECKOT0, 3JIEKTPOJIUHAMUYECKOIO BO3JIEHCTBUS TOKA, BIMSIHMS HA TEXHUYECKHE U TEXHUKO-
skoHoMuueckue napamerpsl COC. OOolieHHas yHUBEpCalbHAs MOJEINb 3JIEKTPUUECKUX Harpy30kK
i npumenenuss B COC. Metozabl BbIOOpa 000pYAOBaHUS MO PACYETHBIM 3HAUYEHUSIM Harpysok.
[IpakTHueckue mMpueMbl U METOAbl ONPEIENIEHUS XapaKTepUCTUK W PACUETHBIX 3HaueHUM
aNeKTpuueckux Harpy3ok B COC pasznuuHOro HasHadeHus (MeToAbl KOA(@HUIMEHTOB CIpoca,
UCIIOJIb30BaHUs, OJHOBPEMEHHOCTH, YIOPSIOUYEHHBIX JAHWarpaMM, 4YHCJIOBBIX BEPOSTHOCTHBIX
XapakTepucTk). O0IacTH NPUMEHEHUS YKa3aHHBIX IPUEMOB ONpPEAETIeHHUs PaCUeTHBIX Harpy30K ¢
Y4€TOM BO3MOXHOCTEN HH(POPMALIMOHHOTO 00ECIIEUeHHUsI PacUeTOB.

2.2. Metobl OIpeieIeHHsI HHTErPaIbHBIX XapaKTepUCTHK peskuMoB COC nMpon3BOIbHON
CJI0HOCTHU

MeTto/1bl pacueTa HHTErpaIbHBIX XapaKTePUCTUK pexUMOB B COC NpoU3BOJIBHOM CII0)KHOCTH U
KoH(purypamuu. XapakTepHCTHKa OOOIIEHHBIX IMapaMETPOB CXeM, O0JacTH HMX MPUMECHCHHS.
OcHOBHBIE TPUEMBI OIIPEJIENICHNS] BEPOATHOCTHBIX 3aKOHOB paIlpeieIeHHs TapaMeTpPOB PEXKUMOB B
anementax COC. IlpakTnueckue MeETOABI OINPEACIICHHUS PACUETHBIX HArpy30K 3JIEMEHTOB
pasnnyHbIX Hepapxuueckux ypoBHeil COC (cereit no 1000 B u Beime 1000 B, ceteii BbicOKOro
HaANPSDKEHUS, HCTOYHHUKOB 3JIEKTPOIHEPTHH ).



3. Peorcumol pabomul neumpanu, npakmudeckue Memoowl pacyema moxos K3, kauecmeo
2JIEKMPOIHEP2UU

3.1. PexxuMsbl paboThl HEHTpasn, MPaKTHYECKUE METOIbI pacueTa TOKoB K3

PexxuMbl HEHTpanu M MPaKTUYECKHE METOJbl pabOThI pacuyeTa TOKOB KOPOTKHMX 3aMbIKAHUU.
Pexumbl paboThl HeWTpanmu cereil pasnuuyHOro kiacca Hampspbkenuss B COC. BnusHue Ha
HaJeXKHOCTh. [IpakTnueckne MeToibl OLIEHKU 3HAY€HU TOKOB KOPOTKHX 3aMbIKaHUW B ceTsax COC
pPa3IMYHOTO HA3HAYEHUS H Ppa3auuHONd cinoxkHocTH. OcobeHHocTn pacuera TokoB K3 B
3JIEKTPOYCTAHOBKAX HampshkeHueM A0 1 kB. Yuer MecTHbIX HCTOYHHMKOB U Harpy3ok. Ilpumenenune
OOOILIEHHBIX IapaMETPOB CXEM JUIsl PacyeTOB TOKOB KOPOTKMX 3aMblkaHUM B cioxkHbIXx COC.
[TpoBepka 00OpyAOBaHUS MO TOKaM KOPOTKUX 3aMbIKaHUH M METO/bl YIPABJICHUS YPOBHEM K3 B
CoC.

3.2. KauecTBO 3J1eKTpOIHEPTUr

[TpoGyieMbl 3JIEKTPOMArHUTHOW COBMECTUMOCTH B CHCTEMAax AJIEKTPOCHAOKEHMS Pa3IMYHOTO
HazHauyenwus.[lokasarenu kadectBa snekTposHepruu. [lokasarenu kadecTBa HanpsbkeHUs. BrnusHue
MoKa3aTeJIe KayecTBa HANpsOKEHUsT Ha paboTy 3JIEKTPONPUEMHHMKOB U obopyaoBanus COC.
WuTerpanbHble KpUTEpUU KadecTBa, HWHGOpMalMOHHOE oOOecrneYeHne KOHTPOJIsl KadecTBa
HanpspkeHus. HopMupoBanume mokaszareneld KadecTBa HanpsDKeHUsA. MeToael M CpelcTBa
oOecrieueHUss HOPMHUPOBAHHBIX IIOKa3aTeNlell KadecTBa HaMpsDKeHUA. BrusHue Ha mokazaTenu
KayecTBa HaIPSKEHUsI pEKMMOB PaOOThI PETYIUPYIOLIUX U KOMIEHCUPYIOIIUX YCTPONUCTB.

4. Komnencauus peaxmustou mowpocmu. Obwue ceedenus o Haoescnocmu COC, pacuem
nokazameJiell Ha0eiCcHocmu. Ynpasienue cucmemou 3aeKmpocHabdicetus

4.1. KoMreHcanusi peakTHBHON MOIITHOCTH

Komnencanus peaktuBHoi Momuoctd B COC.Pa3melieHue cpeicTB KOMIIEHCALMU B CETSIX
pa3HbIX HaINpsOHKEHUU. BiusHue cTerneHn KOMIIEHCAlUd Ha MOTEPU MOIIHOCTH M SHEPTUHU, a TaK Ke
TEeXHUKO-dKOHOMHUYeckne noka3arenu COC.

4.2. O6mue cBenenus o HagexHocT COC, pacueT nokaszarenei HaJie)KHOCTH

MeTto1bl aHaNM3a HAIEKHOCTH B CUCTEMax AjeKTpocHa0xkeHus. OOLue MOHATUS O HaJIe)KHOCTH
COC u 33C. Cucremnsle aBapuu B IIC. IloHATHE O JaBUHE YacTOTHI U JIABUHE HAIPSDKCHUS B
O9C, npuynHbI UX BO3HUKHOBEHUS. OCHOBHBIC CBOWCTBA HAJICKHOCTH, KIacCU(UKAIIUI OTKA30B.
[Toka3zarenu HaznexHOCTH. OCHOBHBIE CIIOCOOBI OOeCeueHHs Ha/leKHOCTH B TexHuke, B 99C u
COC. BinusHrEe NPUHIUIOB MOCTPOEHUSI U 0COOEHHOCTEN yrpasieHus npu skcmryaranuu COC Ha
YPOBEHb HAJISKHOCTH JJIEKTPOCHAOXKEHUsl pa3inuyHbIX mnoTpedbureneid. Kpatkue cBeneHus o
COBpEeMEHHBIX MeTrojnax pacuera HaaexxkHocthn OOC u COC. TpeOoBaHUS HOPMATHUBHBIX
MaTepHaloB, NPEAbIBISEMbIX K YPOBHIO HAJIE)KHOCTH JEKTPOCHAOKEHHSL.

4.3. YrpaBieHue CUCTEMOM IIEKTPOCHAOKEHUS

Y4yer notpebaeHus U pacxo/ia AIEKTPOIHeprun. bamaHc AIeKTpOIHEPTUH Ha HA TIPEINPHUITHSIX.
Meponpusarusi 0 SKOHOMHUHU JJIEKTPOIHEPTHH. PerynupoBaHne peXUMOB AIIEKTPOMOTPEOICHUS.
DHeprocbepekeHne Ha TMPOMBIIUICHHBIX MNPEINPUITUSX. YMEHBIIEHHE MOTeph MOIIHOCTH U
ANIEKTPOIHEPTHH B PACTIPEICITUTEIBHBIX CETSIX U CHCTEMaX JIEKTPOCHAOKEHUSI.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. DyeKTpoMHAMUYECKHE U TEPMUYECKUE BO3JICUCTBHUS TOKOB KOPOTKOTO 3aMbIKAHMSI.
Pacuer TokoB k3 Ha 0,4 kB;
2. CTpyKTypa CUCTEMBI dIeKTpocHa0) eHus. ['paduku Harpy30K U ONpeesICHHe moKa3aTesnei
rpaduKoB-cpeTHeN MOIIHOCTH, TOTPEOIAEMOM PTEKTPOIHEPTUU U PACUETHBIX
8



K03 PHULIMEHTOB;

3. ABTOMaTHU3UpPOBAaHHBIE CUCTEMBI YIIPABJICHUS AIEKTPOCHAOKEHUEM U
AJIeKTponoTpediieHneM. MeponpusiTis 0 SKOHOMUU YHEPTUH;

4. PacueT noTepb MOIIHOCTH U SHEPTUH B CHCTEMaX 3JIEKTPOCHAOKEHUS;

5. Beibop amnmaparoB 3anuThl B iekTpudeckux cetsax Ha 0,4 kB. [ToctpoeHne CUIIOBBIX U
OCBETUTENLHBIX ceTeil Ha HH;

6. Pacuer narpy3ok. HopmaTuBHbIE JOKYMEHTBI, pETJIaMEHTUPYIOIIHNE MOPSIOK pacuera.
Br16op cedenwuii.

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEyCMOTPEHO
3.5 KoncyabTanum

I'pynnoevie koncyromayuu no paszoeaam oucyuniunsl (1°K)

1. PaccMoTpenue BOMPOCOB MO MPOHICHHBIM TeMaM OCHOBHBIC MOHATHUS AEKTPOTEXHUKH.
DneKkTpocHa0KeHHe

2. Paccmotpenue BOIIPOCOB o MPONICHHBIM TeMaMm DNeKTpUUecKue
Harpy3ku. TpancopMaTopHbie MOACTAHIIUN

3. PaccmoTpeHue BONpPOCOB IO MPOMAEHHBIM TeMaM OJEKTPUYECKUE CETH BHEIIHEro U
BHYTPEHHET0 3JIEKTPOCHAOKEHMUSI

4. PaccMOTpeHHE BOIPOCOB IO MPOMIEHHBIM TeMaM 3ambikanue.KoMreHcarus peakTHBHOU
MOITHOCTH. Y IPaBJICHHE CHCTEMOH 3JIEKTPOCHA0KEHUS TIPOMBIIUICHHBIX MTPEIIPUATHI

3.6 TeMmaTnka KypcoBBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ pabota He MpeayCMOTPEHBI



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

Howmep paznena
JTUCIUIUTUHBEI (B

O1eHOYHOE CPEJICTBO
(THI ¥ HAUMEHOBAaHUE)

3angaHupOBaHHbIE PE3yJIbTaThl 00Y4YEHUS 110 AUCLUILINHE Konpt
(B COOTBETCTBUH C pa3aeioMm 1) WHJUKATOPOB COOT]::;CIT ;3 e
1]2]3]4

3HaTh:
METO/bl PACUE€TOB TOKOB KOPOTKOI'O 3aMbIKAHUS U METO/IbI TectupoBanue/CrucreMsbl 3JIEKTPOCHAOKEHUS B
IIPOBEPKU BHIOPAHHOTO 000PYIAOBAHUS CUCTEM N-1nk1 + 3JIEKTPOYCTaHOBKaX
3JIEKTPOCHA0XKEHHUs U IPOBOIHUKOB Ha AelicTBue TokoB K3
METOJIMKH, IPUMEHSIEMbIE B pacUeTax CUCTEM TectupoBanue/Bueninee u BHyTpeHHEE
AIIEKTPOCHAOKEHHUS MPOMBIIIIICHHBIX 00bEKTOB M 00beKkTax | MJI-2nk-1 + 3JICKTPOCHAOKEHHE
CTPOMTENBCTBA U JKUIIMIIHO-KOMMYHQJIBHOTO X03sICTBA
METO/bI BBIOOPa OCHOBHOI'O M BCIIOMOI'aTEIbHOTO TectupoBanue/DneKTpudecKre Harpy3Kku
000pYIOBaHUS CHUCTEM IJIEKTPOCHAOKEHHS U IPOBOAHUKOB | MJI-2nk-1 +
BO3AYIIHBIX M KaOJIbHBIX JIUHUH
YMersb:
IIOJI30BaThC HOPMAaTUBHOM JOKYMEHTALMEN, IPUMEHIEMON KonTponbHas padorta/YnpasieHue cucreMoi
IIPU IPOEKTUPOBAHUU OOBEKTOB CTPOUTENHCTBA U KWIHMIIHO- | MJ{-1nk-1 + | aseKTpoCcHa0XKEeHHs TPOMBIIIJICHHBIX

KOMMYHAJIbHOTO XO3511CTBa

NpEATIPUITHI
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUIA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanmzanmn: KomneiorepHoe 3a1aHne
1. Buemnee u BHyTpeHHee anekrpocHadxkenue (TectupoBanue)
2. CucreMsbl 3J1eKTPOCHA0KEeHNUS B AIeKTpoycTaHoBKax (TectupoBanue)
3. Dnexrpuueckue Harpy3ku (TectupoBanue)

Dopma peanuzauuu: ITucbmMenHas padbora
1. YrpaBieHnue cucTeMoil 31eKTpoCcHAOKEHHSI TPOMBIIIICHHBIX ipeanpustuii (KontponbHas
pabora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpoMe:xyTOUYHasl aTTECTALUSA 110 AUCHHUILJIMHE

Oxzamen (Cemecmp Ne7)
OneHka omnpefensieTcs MO0 COBOKYIMHOCTH PpEe3yJIbTaTOB TEKYILEro KOHTPOJsS YCIEBAEMOCTH B
cootBeTcTBUU C [lonoxeHnem o 0auIbHO-peUTUHTOBOM cucteMe ais ctyaeHToB HUY «MOW»

B nunmnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYEBHO-METOANYECKOE OBECIHHEYHEHUE JUCLHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Anekcannpos, C. C. [1oBbIlieHrE HAIEKHOCTH CUCTEMBI SJIEKTPOCHAOKEHHS J)KIIIOTO CEKTOpa 3a
CUYET MCIOJIb30BaHMsI OMOra30BbIX YCTAHOBOK : Marucrepckas auccepranus / C. C. AnekcaHIpos,
Hau. uccnen. yu-t "MOU", Kadenpa snexrposneprerudeckux cuctem (39C) . — M., 2015 . — 88 c.
- IMCCepTalys TOJIBKO B 3JIEKTPOHHOM BHJIE,/UIS UYTEHUS MEpeHINTE B JIEKTPOHHYIO OUOINOTEKY
MOH .
http://elib.mpei.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentl
d=7039;

2. B. b. lllneiiHukoB- "DneKTpocHa0KeHHE TPOMBIIIJICHHBIX TPEANPUATUN: TpakTUKyM" 1,
NznatenbcrBo: "OpeHOyprekuii rocynapctBeHHbli yHuBepeuTet", Openodypr, 2012 - (99 c.)
https://biblioclub.ru/index.php?page=book&id=270271,;

3. Kopob6os I'. B., Kaprasues B. B., Uepemucunona H. A.- "OnekrpocHabxenue. Kypcosoe
npoektupoBanue”, (3-e uzn., ucmp.), Uznarenscrso: "Jlanp", Cankr-IletepOypr, 2014 - (192 c.)
http://e.lanbook.com/books/element.php?pll_id=44759;

4. llIBenos, I'. B. DnexTpocHabxeHue ropoJIoB: AIEKTPONOTpeOIeHne, pacyeTHbIe Harpy3KH,
pacnpenenuTeabHbIe CeTH | yieOHOoe mocoOure /Tt By30B 1o HampaieHusM 140200
"Onexrposnepreruka”, 140400 "DnexTposnepreruka u snektporexuuka” / I'. B. llIsenos, Har.
uccien. ya-t "MBOU" . — M. : U3natensckmii nom MOU, 2012 . — 268 c. - ISBN 978-5-383-00743-3
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;
3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Maiing BuneokoHpepeHuu.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI IaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

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

6. ba3a oTKpBITHIX JaHHBIX MUHHCTEPCTBA TPYAA U COUMAIBLHOI 3amuTHl PO -
https://rosmintrud.ru/opendata
7. Baza OTKPBITBHIX JaHHBIX NPO(ecCHOHANBHBIX CTAHAAPTOB MHUHHCTEpPCTBA TPyAa U
conmnabHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOro pa3Butusi PO -
http://www.economy.gov.ru
9. ba3a oTKkpbITHIX JaHHBIX PocpunmonuTopunra - http://www.fedsfm.ru/opendata
10. DsiekTpoHHasi oTKpbITast 6a3a naHHbIX '""Polpred.com O630p CMHU" -

https://www.polpred.com

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep ayauropun, OcHamenue
HaHMeHOBaHHe
VY4eOHble aynuTopun K-417/6, benas CTOJI KOMITBIOTEPHBIN, TOCKAa NHTEPaKTHBHAs,
JUTSL TIPOBEJICHUS MyJIbTUMEAUITHASA KOMIIBIOTEPHAs CETh C BBIXOAOM B MIHTEpHET,
JIEKIIMOHHBIX 3aHATUN 1 CTyuA MYJIbTUMEAUNHBIN IPOEKTOP, KOMIIBIOTEP

TCKYLICTO KOHTPOJIA

IIEPCOHAJIbHBIN

K-417/7, CeroBas
YepHas CTyIUs

CTYJI, KOMIIBIOTEPHAs CETh C BBIXOJOM B
WnuTepHer, MUKPO(OH, MyJIbTUMEIUITHBIN
IPOEKTOP, IKPaH, 000pyA0BaHHE
CIELNAIN3UPOBAHHOE, KOMIIBIOTED
MePCOHAIBbHbBIN

VY4eOHble aynuTopun K-417/1, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBIH,
JUIS IPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MKad U1 0J1€XK/Ibl, CTOJ
MPAKTUYECKUX 3aHITUH, kiacc U110 MHCHbMEHHBIN, KOMITBIOTEPHAs CETh C BBIXOJOM B
KP u KII WNHTepHerT, nocka MapKepHas IIepeIBUKHAs,
KOMIIBIOTEP MEPCOHATBLHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH ] HH(OPMAIIMOHHBIH
VY4eOHble ayuTOpun XK-417/1, CTOJI ITPENOIABATENISA, CTOJI KOMIIBIOTEPHBI,
U1 IPOBEICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MIKad I 0J1€XKIbI, CTOJ
MPOMEKYTOUHOMN kimacc UJ1O MHCHbMEHHBIN, KOMITBIOTEPHAsI CETh C BHIXOJOM B
aTTecTaluu WHuTepHeT, 1ocKka MapKepHas IepeIBUKHas,
KOMITBIOTEP MEPCOHATBHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH ] MH(OPMAIIMOHHBIH
ITomemnmenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI TUCHMEHHBIN,
CaMOCTOSITENIBHOM KoMmnbrotepHslii BeUIAJIKA JUIsl OAEK/bl, KOMIBIOTEPHASI CETh C
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paboThl

YUTAJILHEBIN 3aJ1

BBIXOZI0M B IHTEpHET, KOMIIBIOTED
IIEPCOHANIbHBIN, IPUHTEP, KOHAULIHLOHED

ITomemenus s 2K-2000, CTOJ1, CTYJI, KOMIBIOTEP NEPCOHAIBHBIMH,
KOHCYJIbTUPOBAHUS Kondepeni-3an KOHJIULIUOHEP
110
ITomemenus s K-417 /2a, CTEJUIaX I XPAaHCHUS UHBEHTAps, DKpaH,
xpaHeHus oobopynoanusi | [lomemenue ais yKa3Ka, apXUBHBIC IOKYMEHTBI, TUTIJIOMHBIC 1
1 y4eOHOTO MHBEHTAPS WHBEHTaps KYPCOBBIE€ pa0OTHI CTYJIEHTOB, KAHIICJISIPCKUI

IIPUHAUIEKHOCTH, CIIOPTUBHBIA HHBEHTAph,
XO34MCTBECHHBIA HHBEHTAPh, 3allaCHbIC
KOMILIEKTYIOLME i1 000pyJOBaHUS
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IIpunoxenne A

BAJJIBHO-PEUTUHIOBAS CTPYKTYPA JJUCHUILJIAHBI

DneKkTpocHa0XKEeHHE

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

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

BHemnee u BHyTpeHHee ekTpocHabxeHue (TectupoBanue)
Onexrpuueckue Harpysku (TectupoBanue)

CucteMmsl 21eKTpocHa0KeHMs B aekTpoycraHoBKax (TectupoBanue)
VYnpaBieHue cCuCTEMOH 3JIEKTPOCHA0KEHHUS TPOMBIIUIEHHBIX npennpustuii (KonrponsHas

pabora)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunexc KM- | KM- | KM- | KM-
Howep Pa3znen nucuuninHbl KM: L 2 3 4
pasjena Henens 3 6 9 12
KM:
1 OO01u1me cBeeHUs O cUcTeMax AIEKTPOCHA0KEeHUs
pa3IUYHbIX FPyHN NOTpeOuTenen
11 OO011me cBeieHUs O cUcTeMax AIEKTPOCHA0KEeHUs +
' pa3IUYHbIX FPyNHN NOTpeOuTenen
12 I'paduixy Harpy3ku, HarpeB NPOBOJAHUKOB U pacyeTHas +
Harpyska
2 MeToapl MOIETMPOBAaHUS HATPY3KH B pacyeTax CUCTEM
AIIEKTPOCHAOKEHMSI, BBIOOP 000pyI0BaHUS
21 MeTto1b1 MOIETTUPOBAHNUS HAIPY3KU B pacueTax CUCTEM +
' HJIEKTPOCHA0KEHNUs1, BBIOOP 000py10BaHUS
29 MeTto/1bl ONIpeIeIeHNs HHTETPAIbHBIX XapaKTEPUCTHK +
' pexnumoB COC npou3BOIBHOMN CII0KHOCTH
3 Pexxumbl paboThl HENTpaK, MIPAKTUIECKHE METO/IbI pacyeTa
TOKOB K3, KauecTBO 31€KTPOIHEPTUH
31 Pexxumbl paboThl HENTpaK, IPAKTUYECKHE METO/IbI pacyeTa +
' ToKOB K3
3.2 KagecTBo ammekTposHeprun +
Komnencanus peaktuHO# MoutHocTu. OO1IMe cBeIeHUs O
4 HazexxHocTH COC, pacueT nokasareneil HaleKHOCTH.
YrpaBieHue CUCTEMOH 3JIEKTPOCHA0XKEHUS
4.1 KomneHncanys peakTHBHOI MOIITHOCTH +
492 O6mue ceeaenus o HanexHoctu COC, pacyer mokasarenen +
HaJIe)KHOCTH
4.3 VYnpaBieHue cucTeMoi 3JIeKTPOCHA0KEHUS +
Bec KM, %: | 25 25 25 25
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