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 - 4 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemecTp - 128,5 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;

Mockga 2024




NPOI'PAMMY COCTABMUJI:

MNMopgnucaHo anekTpoHHOW nognuceio $rE0Y BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, MakcumoBa A.A.

[IpenomaBaTelib * Mol ¢ Naernbriatop  A6a033713-VorozhtsovaAA-daecds] A.A. MakcumoBa
COI'TACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
CseneHva o snagensuye L3N M3K
PykoBoauteins £ Brazere XoMHeHKo H.B.

00pa3oBaTebHON MTPOTrPaMMBI

STENE

Wpentudukatop  Rpd1b9495-KhomchenkoNV-644530)

H.B. Xomuenko

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

eeak

Mol ¢

MoanucaHo 3NeKTPOHHO| noagnuckio $TEOY BO «HUY «M3W»

CeeneHuna o enagensue L3N M3KU

Bnageney [apsaes A.b.
WaeHTudukaTop R75984319-GariayevAB-a6831ea}

A.b. l'apsieB




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;
- OCBOGHHE OCHOBHBIX METO/IOB pacyeTa MHTETPAIbHBIX XapaKTePHCTHK PEKUMOB U TIOKa3aTeen

Ka4ecTBa JIEKTPOCHAOKEHUS;

- OCBOCHHE MECTOJ0B BBI60pa IMPOBOJIHHUKOB KaOeJIbHBIX U BO3AYIIHBIX HHHHﬁ, O60py,I[OBaHI/I${

CHCTEM DJICKTPOCHA0KEHUS;

- U3YUCHUC MCTOA0B JOCTHIKCHUS 3aIaHHOI'O YPOBHA HAACKHOCTHU O60py,[[OBaHI/I${ CUCTEM

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

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHsI

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 XO0351CTBA.

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:
- METOJIUKH, IPUMEHSIEMbIE B pacueTax
CUCTEM DJIEKTPOCHAOKEHU s
MIPOMBIIIUICHHBIX 00BEKTOB U 00BEKTaX
CTPOUTEINLCTBA U KUJIUIIIHO-
KOMMYHaJIbHOTO XO35I1CTBA;

- METOJIbI BBIOOpA OCHOBHOTO U
BCIIOMOTaTEJILHOTO 000PY/I0BAHUS CHCTEM
AIIEKTPOCHAOKEHHS 1 TPOBOJHUKOB
BO3JIYIIHBIX U KaOEIHHBIX JTMHUM.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuuniamHa OTHOCHUTCS

K OCHOBHOM mpodeccmoHambHON 00pa3oBaTeIbHON TpOrpaMme

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

13.03.01
OakanaBpuar.

Tenn O3HEpreTuKa 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
aTTecTaIH: | @ e T e ey Tk | ikkn | o | | cemeerpe a}if)ff; .
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 OO01ue cBeneHus 0 25.8 7 2 - 1.0 - 0.4 - 0.4 - 22 - Camocmoamesibhoe uzyuenue
cucremax meopemuuecko20 mamepuana: padbora
ANIEKTPOCHAOKEHHS OpPHEHTHPOBaHA Ha CAMOCTOSITEIBHOE H3YUeHHE
Pa3IMYHBIX TPYIII TEOPETHYECKOro Marepuaia pasJesna
noTpeduTene Ilodzomogka K mekyuiemy KOHmpoaio: padbota
11 OO61mue cBeaeHus O 13.9 1 - 0.5 - 0.2 - 0.2 - 12 - OPHUEHTUPOBaHA Ha U3yYEHHE JTUTEPATYPHBIX
cucremax HCTOYHHUKOB, KOHCIICKTUPOBAaHUE OCHOBHBIX
ANIEKTPOCHAOKECHUS JaHHBIX, IPOXOXKICHHIE IPOOHBIX TECTOB IO
Pa3IMYHBIX TPYII y4eOHOMY MaTepHaITy
noTpedHTeeH H3yuenue mamepuanos numepamypHsix
1.2 I'paduxu Harpy3Kwy, 11.9 1 - 0.5 - 0.2 - 0.2 - 10 - UCHIOYHUKOB:
Harpes NPOBOJHHUKOB U [1], cp. 44-49
pacueTHas Harpys3ka [3], cTp. 28-57
2 Meronast 23.35 2 - 0.7 - 0.4 - 0.2 - 20 - Iloozomoeka K meKyuiemy KOHmMpo0: padoTa
MO/JICITUPOBAHHMS 5 OpPHEHTHPOBAaHA HA U3YYEHHE JINTEPATYPHBIX
Harpys3kKu B pacucTax HNCTOYHHUKOB, KOHCIICKTUPOBAHUEC OCHOBHBIX
CHUCTEM JAHHBIX, MIPOXOXKJICHUC HpO6HI)IX TECTOB I10
3NEeKTPOCHAOKEHNS, y4eOHOMY MaTepHaIy
BBIOODP 000PYIOBaHHS CamocmoamensHoe usyuenue
2.1 Meronast 11.55 1 - 0.2 - 0.2 - 0.1 - 10 - meopemuuecko2o mamepuana: padbora
MO/JICITUPOBAHHUS 5 OpPHEHTHPOBaHA Ha CAMOCTOSITEIbHOE H3yUeHHE
Harpy3KH B pacyeTax TEOPETUYECKOr0 MaTepuaa pasiena
cHcTeM H3yuenue mamepuanog 1umepamyprbix
IIEKTPOCHAOKEHN S, UCIOYHUKOB:
BEIOOp 000PYHOBaHHUS [3], ctp. 91-122; cTp. 123-133
2.2 | Meroasi onpenenenuss | 11.8 1 - |05 - 0.2 - 0.1 - 10 - [4], cTp. 56-69
UHTErpaJIbHBIX
XapaKTePUCTUK




pexxumos COC

MIPOU3BOJIBLHOMN
CJIO)KHOCTH
3 Pexxumbl paboTh 23.35 2 0.7 0.4 0.2 - 20 - Ilodzomogka K meKyuiemy KOHmpoio: padboTa
HeHWTpay, 5 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 11.8 1 0.5 0.2 0.1 - 10 - meopemuyueckoz0 mamepuana: padbora
HeWTpainy, OpPHEHTHPOBaHA Ha CAMOCTOSITEIBHOE H3Y4YCHHE
MPaKTHYECKHUE METO/BI TEOPEeTHYECKOro Marepuaia pasJeina
pacyera TokoB K3 H3yuenue mamepuanog 1umepamypHsix
3.2 KagectBo 11.55 1 0.2 0.2 0.1 - 10 - UCIMOYHUKOG:
3NEKTPOIHEPTUU 5 [2], cp. 25-29
[4], cp. 78-89
4 KommneHncarust 35.5 2.0 15 0.8 04 - 30.8 - Iloozomoska Kk meKyuwiemy KOHmpo0: padota
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 pacuemnsix 3adanuii: padbora
HaJIe)KHOCTH. OpPHEHTHPOBaHA Ha CAMOCTOSITEIbHOE H3YyUeHHE
VYnpapneHue cUCTeMOit TEOPETHYECKOro Marepuaia pasJeina
AIIEKTPOCHAOKEHHSI H3yuenue mamepuanoe 1umepamypHbix
4.1 Kommencamus 11.3 0.5 0.5 0.2 0.1 - 10 - UCMOYUHUKOG:
PEaKTHBHOM MOIITHOCTH [2], cTp. 57-68
4.2 OO6u1ie cBeeHus 0 114 0.5 0.5 0.2 0.2 - 10 -
Hagexuoctu COC,
pacuer nokasareneu
HaJIe)KHOCTH
4.3 | YnpasieHue cucreMoi 12.8 1 0.5 0.4 0.1 - 10.8 -
AEKTPOCHA0KEHUS
OKk3aMeH 36.0 - - - - 0.3 - 35.7
Bcero 3a cemecTp 144.00 8.0 4.0 2.0 12 0.3 92.8 35.7
0
Hroro 3a cemecTp 144.00 8.0 4.0 2.0 12 0.3 1285
0




IIpumeuanue: Jlex — nexnuu; Jlab — mabopatopusie padotsl; [Ip — npaktuueckue 3anatusi; KIIP — ayautopHbie KOHCYIBTAIIMN 110 KYPCOBBIM
npoektam/padoram; MKKII — nunauBuyanbHble KOHCYIBTAIMH 110 KYPCOBBIM IpoekTaM/padoram; I'K- rpyrimnoBsie KOHCYIbTaMU 1O pa3ienaM
mucturuael; CP — camoctosarensHas padora cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTpoib; [TA — nmpomexyTouHas
aTTecranus



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

1.1. OOmue cBeneHus 0 CUCTEMaX JIEKTPOCHAOKEHHS Pa3IMYHbBIX TPYIII MOTpeduTenei

OOmue cBeaeHHWs O cHUCTeMax »JJleKTpocHaOkeHus. CucreMbl 3nekTpocHabxkenus (CIC)
pa3MyYHBIX YelOoBeK OOBEKTOB M MX XapakTepHble ocobeHHocTH. COC - kak mojcucTema
anekTposHeprernyeckux cucteM (03C). VCTOYHMKM 3JEKTPOIHEPTUHM, HUX XapaKTEPUCTUKH.
CucreMbl 3JIEKTPOCHAOKEHHS Pa3IMYHBIX OOBEKTOB M UX XapakTepHble ocoOeHHocTH. Kparkas
XapaKTEPUCTHKA CHUCTEM AJIEKTPOCHAOXKEHHUS TOPOAOB, MPOMBINUICHHBIX MPEINpUATHH, 00BEKTOB
CEJIbCKOTO X03SICTBA, AIEKTPOTPAHCIIOPTA.

1.2. I'paduiku Harpy3KH, HarpeB MPOBOJAHUKOB U pacueTHasl Harpy3ka

Knaccugukanus snextponpueMHukoB. ['padukn Harpy3ku u uX napamerpsl. Harpes
IIPOBOJHUKOB U pacueTHass MOUIHOCTb. OCHOBHBIE TPYIIBI MOTPEOUTENEH U UX XapaKTEPUCTUKU B
roponax. Harpes NpoBOIHHMKOB M pacyeTHas MOIIHOCTb, ypaBHEHMs Harpesa. Pox Toka u
HOMMHAJIbHBIE HANPSDKEHUs, IPUMEHSIEMbIE TIPU JIEKTPOCHAOKEHUH pa3nuyHbIX 00bekToB COC.
Wepapxus cereil pa3iauyHbIX HOMUHaIbHBIX HanpsokeHud B COC. OCHOBHBIE TpPYyHIBI
norpeduTeneil Aas  NPOMBILUIEHHBIX NpeAnpusaTuil. Pexumbl paboTbl  AJIEKTPOABHUraTENIEH.
OcCHOBHBIE TpYIIIBI TOTPEOUTENEH B CEILCKOM X03siiicTBe. PexnMbl paboThl 3J1EKTPOIPUEMHHUKOB U
MOKa3aTeNIH PexXUMA.

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

2.1. MeTosbl MOIEIMPOBAHNUS HATPY3KU B pacuyeTax CUCTEM 3JIEKTPOCHAOKEHUS, BHIOOD
000py1I0BaHUS

PexxuMbl 37eKTponoTpedaeH s, METOIbl pacyeTa MHTErPabHBIX XapaKTEPUCTUK PEKHUMOB U
OTpesieNieHUs] PacyeTHhIX 3HAYEHUN Harpy3ok, BbIOOp mapaMeTpoB oOopyaoBaHus. OCHOBHbIE
BEPOSITHOCTHO-CTaTUCTUYECKHE MOJIENH JUIsl OMHUCAHMs MpoleccoB 3iekTponoTpediaeHus B COC
(leTepMUHUPOBAHHBIN MOJXOJ, CIIYy4allHON BEIMUYMHBI, CUCTEM CIy4YailHBIX-BEJIMYUH, CIy4aliHOTO
nporecca). MHpopmannonHoe obecrieueHrue Mojieineld peXKMMOB AIIEKTPONOTPEOIEHUS! B MPAKTHKE
IPOEKTUPOBaHUS U AKcIUTyaTanuu coBpeMeHHbIX COC. MHTepBaibl ocpelHEHUs U KBAHTOBaHUS
IIPOLIECCOB M3MEHEHMsI HArpy30K M CBS3aHHBIX C HUMM I1apaMETpOB pexumoB. [IpuHImms
(GOopMUPOBAaHUS pPACUETHBIX 3HAUEHUN D3JIEKTPUUYECKUX Harpy3ok sjeMeHToB COC 1o yciaoBHsM:
TEPMHUYECKOT0, 3JIEKTPOJIUHAMUYECKOIO BO3JIEHCTBUS TOKA, BIMSIHMS HA TEXHUYECKHE U TEXHHUKO-
skoHoMuueckue napamerpsl COC. OOolieHHas yHUBEpcalbHasi MOJENb 3JEKTPUUYECKUX Harpy3ok
i npumenenuss B COC. Metozabl BbIOOpa 000pYAOBaHUS MO PACYETHBIM 3HAUYEHUSIM Harpysok.
[IpakTHueckue mMpueMbl U METOAbl ONPEIENIEHUS XapaKTepUCTUK W PACUETHBIX 3HaueHUM
aNeKTpuyeckux Harpy3ok B COC pa3znuyHOro HazHayeHHs (MeToJbl KO3 (HUIMEHTOB CHpoca,
UCIIOJIb30BaHUs, OJHOBPEMEHHOCTH, YIOPSIOUYEHHBIX JAHWarpaMM, 4YHCJIOBBIX BEPOSTHOCTHBIX
XapakTepucTk). O0IacTH NPUMEHEHUS YKa3aHHBIX IPUEMOB ONpPEAETIeHHUs PaCUeTHBIX Harpy30K ¢
Y4€TOM BO3MOXKHOCTEN HH(POPMAIIMOHHOTO 00eCIeYeH s PacyeToB.

2.2. Metobl OIpeieIeHHsI HHTErPaIbHBIX XapaKTepUCTHK peskuMoB COC nMpon3BOIbHON
CJI0HOCTHU

MeTto/1bl pacueTa HHTErpaIbHBIX XapaKTePUCTUK pexUMOB B COC NpoU3BOJIBHOM CII0)KHOCTH U
KoH(purypamuu. XapakTepUCTHKa OOOIIEHHBIX IapaMeTPOB CXeM, O0JIACTM HMX MPUMEHEHHS.
OcHOBHBIE ITPHUEMBI OIIPEIETICHNS] BEPOATHOCTHBIX 3aKOHOB paIlpeieIeHHs TapaMeTpPOB PEXUMOB B
anementax COC. IlpakTnueckue MeETOABI OINPEACIICHHUS PACUETHBIX HArpy30K 3JIEMEHTOB
pasnnyHbIX Hepapxuueckux ypoBHeil COC (cereit 1o 1000 B u Beime 1000 B, cereii BbICOKOTO
HaANPSDKEHUS, HCTOYHUKOB 3JICKTPOIHEPTUH ).



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

3.1. PexxuMsbl paboThl HEHTpasn, MPaKTHYECKUE METOIbI pacueTa TOKoB K3

Pe:xxuMbl HEHTpaiau M MPAaKTUYECKHE METOJbl paboThl pacueTa 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 M Pa3IUYHON ciokHocTH. OcobeHHoctn pacueta TokoB K3 B
3JIEKTPOYCTAHOBKAX HampskeHueM 10 1 kB. Yder MecTHBIX HCTOYHMKOB U Harpy3ok. Ilpumenenue
OOOILIEHHBIX IapaMETPOB CXEM JUIsl PacyeTOB TOKOB KOPOTKMX 3aMblkaHUM B cioxkHbIXx COC.
[TpoBepka 00OpyAOBaHUS IO TOKaM KOPOTKUX 3aMbIKAaHUI M METObl YIPABJIECHUS YPOBHEM K3 B
CoC.

3.2. KauecTBO 3J1€KTpOIHEPrun

[TpoGyieMbl 3JIEKTPOMArHUTHOW COBMECTUMOCTH B CHCTEMAax AJIEKTPOCHAOKEHMS Pa3IMYHOTO
HazHauyenwus.[lokasarenu kadectBa snekTposHepruu. [lokasarenu kadecTBa HanpsbkeHUs. BrnusHue
MoKa3aTeJie KayecTBa HANpsOKEHUsT Ha paboTy 3IIEKTPONpUEeMHUKOB U obopymoBanus COC.
WuTerpanbHble  KpUTEpUU KadecTBa, HWHGOpMalMOHHOE oOOecrneYeHne KOHTPOJsl KadecTBa
HanpspkeHus. HopMupoBanume mokaszareneld KadecTBa HanpsDKeHUsA. MeToael M CpelcTBa
oOecrieueHUss HOPMHPOBAHHBIX IIOKa3aTeNeil KauecTBa HampsbKeHUs. BiusHue Ha mMokaszarenu
Ka4eCcTBa HAIPSDKEHUS PEKUMOB pabOTHI PEryIMPYIONINX 1 KOMICHCUPYIOIIUX YCTPOUCTB.

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

4.1. KoMmrneHcanus peakTUBHON MOIITHOCTH

Komnencanus peaktuBHoil momHoctd B COC.Pa3mernieHue CpeacTB KOMIIEHCALMU B CETIX
pa3HbIX HaINpsOHKEHUU. BiusHue cTerneHn KOMIIEHCAlUd Ha MOTEPU MOIIHOCTH M SHEPTUHU, a TaK Ke
TEeXHUKO-dKOHOMHUYeckne noka3arenu COC.

4.2. O6mue cBenenus o HaaexHocT COC, pacueT nokasaresel HaJJe)KHOCTH

Mertozpl aHamM3a HAIEKHOCTH B CUCTEMaX AJIEKTpocHa0)eHus. OO0IIre MOHITHS O HaJIEKHOCTH
COC u 33C. Cucremnsle aBapuu B IIC. IloHATHE O JaBUHE YacTOTHI U JIABUHE HAIPSDKCHUS B
99C, npuynHbl UX BO3HUKHOBEHUS. OCHOBHBIE CBOMCTBA HAJIEKHOCTH, KIAaCCH(PUKAIUSI OTKA30B.
[Tokazarenu HaznexHOCTH. OCHOBHBIE CIIOCOOBI OOecreueHHs] Ha/IeKHOCTH B TexHuke, B 99C u
COC. BinusHrEe NPUHIUIOB MOCTPOEHUSI U 0COOEHHOCTEN yrpasieHus npu skcmryaranuu COC Ha
YPOBEHb HAJISKHOCTH JJIEKTPOCHAOXKEHUs pa3IuyHbIX moTpebureneid. Kparkue cBeneHus o
COBpEMEHHBIX MeTojnax pacuera HaaexkHocth OOC u COC. TpeOoBaHus HOPMAaTUBHBIX
MaTepHaloB, NPEAbIBISEMbIX K YPOBHIO HAJIE)KHOCTH JEKTPOCHAOKEHHSL.

4.3. YrpaBieHue CUCTEMOM IIEKTPOCHAOKEHUS

VY4er notpebaeHus U pacxo/ia dIEKTPOIHEeprun. banaHc AMeKTpoIHEPTHH Ha HA TIPEIIPUITUSX.
Meponpusatusi 0 SKOHOMHHU DJIEKTPOIHEPTUHU. PeryampoBaHHe pPEKUMOB AJIEKTPOTOTPEOJICHHS.
DHeprocbepekeHne Ha TMPOMBIIUICHHBIX MNPEINPUITUSX. YMEHBIIEHHE MOTeph MOIIHOCTH U
ANIEKTPOIHEPTHH B PACTIPEICITUTEIBHBIX CETSIX U CHCTEMaX JIEKTPOCHAOKEHUSI.

3.3. TeMbl NIpaKTHYECKUX 3aHATHI
1. ABTOMaTU3UpOBaHHBIE CUCTEMBI YIIPABICHUS AJIEKTPOCHAOKEHUEM U
aNIeKTponoTpedieHueM. MeponpHsTus 0 SJKOHOMUHU YHEPTUH;
2. Pacyer moTeph MOIIHOCTH U YHEPTHH B CUCTEMAX AJIEKTPOCHAOKEHHUS;
3. CTpyKTypa cucTeMsl a5eKTpocHabxkeHus. I'paduku Harpy3ok 1 onpeaesaeHue nokasarenen
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rpaduKoB-cpeTHEeN MOIIHOCTH, TOTPEOIAEMOM FIMEKTPOIHEPTHH U PACUETHBIX

KO3 PUIMEHTOB;

4. Pacuer Harpy3ok. HopMaTuBHbIE JOKYMEHTBI, PETJIAMEHTUPYIOITUE TOPSAJIOK pacyeTa.
Br16op ceuenuii;

5. Beibop ammaparoB 3antuThl B dyiekTpudeckux ceTsx Ha 0,4 kB. [locTpoeHune CHIIOBBIX U
OCBETUTENLHBIX ceTeil Ha HH;

6. DIIEKTPOJUHAMUYECKHE U TEPMUUYECKUE BO3ICUCTBUS TOKOB KOPOTKOTO 3aMbIKAHMUSI.
Pacuet TokoB k3 Ha 0,4 kB.

3.4. Tembl 1a060paTOPHBIX padoT
HE TPEyCMOTPEHO
3.5 KoncyabTanum

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

1. PaccmoTpenue  ocoOeHHOCTEH  CHCTEM  JJIEKTPOCHAOXKEHUS  PA3IUYHBIX  TPYII
norpeOuTenei.

2. PaccMoTpenue ocoOeHHOCTEH METOI0OB MOJEIMPOBAHUS HArpy3KH B pacyeTax CHUCTEM
AJIEKTPOCHA0KEHHUS ¥ BBIOOpA 000PYIOBaHUS.

3. Paccmorpenne ocobeHHOCTEN pexxuma padoThl HEUTpaIl, MPAKTUIECKHX METOJIOB pacuera
TokoB K3 1 kauecTBa 371€KTpOIHEPTUH.

4. PaccMmoTpeHHe OCOOCHHOCTEH KOMIIEHCAIIMH PEaKTHUBHOW MOIIHOCTH, HanaexHocTH COC,
pacyera nmokasaresnei HaJe)KHOCTH U YIPABIICHUS] CUCTEMOU 3JIEKTPOCHAOKEHHUS.

3.6 TeMmaTnka KypcoBbIX 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/CructeMsl 3JIEKTPOCHA0KEHUS B
IIPOBEPKU BHIOPAHHOTO 000PYIAOBAHUS CUCTEM N-1nk1 + 3JIEKTPOYCTaHOBKaX
3JIEKTPOCHA0XKEHHUs U IPOBOIHUKOB Ha AelicTBue TokoB K3
METOBI BHIOOpPa OCHOBHOT'O M BCTIOMOT'aTEIbHOTO TectupoBanune/DneKTpUIECKHE HATPY3KH
000pyZI0BaHUS CUCTEM 3JIEKTPOCHAOXKEHUs ¥ TPOBOAHUKOB | MJI-2nk-1 +
BO3JYIIHBIX U KaOEJIbHBIX JIMHUN
METOAMKH, IPUMEHSIEMbIE B pacyeTax CUCTEM TectupoBanue/BHennee u BHyTpeHHee
INMEKTPOCHAOKEHUS MPOMBIIIICHHBIX 00BEKTOB 1 00bekTax | M/I-2mk-1 + 3JIEKTPOCHAOKEHHE
CTPOUTENIBCTBA M KHWJIUIIHO-KOMMYHAJIBHOT'O X03s1CTBa
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 JUISA
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. YpaBneHnue cucteMoil 31eKTpoCHAOKEHHS TPOMBIIUICHHBIX NTpeanpusaTiii (KontponbHas
pabora)

banmibHO-pedTUHTOBasA CTPYKTYpa AUCLUILINHBI SABIISETCS NPUIOKEHUEM A.

4.2 IlpomMe:kyTOoUYHAs aTTECTALUS 1O JUCHUIINHE

Oxzamen (Cemecmp Ne7)
OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
crynentoB HUY «MDOW» Ha ocHOBaHUHU CEMECTPOBOM U aTTECTAIIMOHHON COCTaBIISIOIINX

B nunmnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

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

5. YYEBHO-METOANYECKOE OBECHHEYHEHUE JUCHUIIJINHBI

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/elib/view.php?id=7039;

2. B. b. lIneinukoB- "DaeKTpocHA0KEeHNE MPOMBIIUIEHHBIX IPEANPUATHI: pakTukym" 1,
N3znarensctBo: "OpenOyprekuit rocynapctBeHHbi yHuBepeuter", Openoypr, 2012 - (99 c.)
https://biblioclub.ru/index.php?page=book&id=270271;

3. Kopo6os I'. B., Kaprasues B. B., Uepemucunona H. A.- "Inextpocnabxenue. Kypcosoe
npoektupoBanue”, (3-e uzn., ucnp.), Uznatenscrso: "Jlanp", Cankr-IletepOypr, 2014 - (192 c.)
http://e.lanbook.com/books/element.php?pll_id=44759;

4. llIsenos, I'. B. DnexkTpocHabxkeHNe ropo10B: AIEKTPONOTpeOIeHHE, pacueTHbIE HAarpy3KH,
pacripesie/InTeNIbHbIEe CeTH : ydeOHOoe TocoOue I By30B 110 HanpasieHusM 140200
"OnekTposnepreruka, 140400 "Onextposnepretrka u anexrporexuuka" / I'. B. llIsegos, Harr.
uccien. yu-t "MOU" . — M. : U3natensckuii 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. Buneoxondepenuuu (Maitan, Coepmkas, BK u mp).

5.3 UnTepHeT-pecypcsl, BKJIKYasA NpodeccHOHAIbHBIE 0a3bl IaHHBIX U 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 3;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 TPY/AA U CONMAIBLHOI 3amuTH PO -
https://rosmintrud.ru/opendata
7. Baza OTKPBITBHIX JaHHBIX IPO(ecCHOHATBHBIX CTAHAAPTOB MUHHCTEpPCTBA TPyAA U
conmnabHoi 3amuTel PO - http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-
blok/natsionalnyy-reestr-professionalnykh-standartov/

8. ba3a oTKpBITHIX JaHHBIX MHHHCTEPCTBA IKOHOMHYECKOTo pa3Butusi P -
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,
JUTSL TIPOBEJICHUS 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,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH ] HH(OPMAIIMOHHBIH
VY4eOHble ayuTOpun XK-417/1, CTOJI ITPENOIABATENISA, CTOJI KOMIIBIOTEPHBI,
JUTSL TIPOBEJICHUS KomnbroTepusiit | mkad 11 JOKYMEHTOB, MIKad I 0J1€XKIbI, CTOJ
MPOMEKYTOUHOMN kimacc UJ1O MHCHbMEHHBIN, KOMITBIOTEPHAsI CETh C BHIXOJOM B
aTTecTaluu NHTepHeT, nocka MapKepHas IIepeIBUKHAs,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTED,
KOH/IMIIMOHEP, CTeH ] MH(OPMAIIMOHHBIH
ITomemenus ms HTB-201, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJ MUCbMEHHBIM,
CaMOCTOSITEJIbHOU KoMmnbrotepHslii BEILIAJIKA JUIsl OJEXKbl, KOMIIBIOTEPHAs CEThb C
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paboThl

YUTAJILHEBIN 3aJ1

BBIXOJIOM B IHTE€pHET, KOMIIBIOTED
IIEPCOHANIbHBIMN, IPUHTEP, KOHAULIUOHED

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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