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3.2. KpaTkoe cogep:kanue paszaenos
6 cemecTp
1. Obwue ceedenus 06 3nekmposnepzemuyeckux CUCmemax u INEKMpPUYecKUx cemsx

OcHoBHbIE NOHATHS U onpeaenenus. Mcropuueckuii 0630p pasBHTHA dNEKTPHYECKHX CETEH B
PoccuH, COBPEMEHHOE COCTOSHHME M NEPCHEKTHBBI AanbHeiuiero passutus. IlpenMylnecTsa
00bEAMHCHHBIX  IEKTPOJHEPreTHYeCKHX cHcTeM. Kiaccudukauus 2INeKTpHYECKHX  CETEH.
HoMuHanbHbIE HANPAXKEHUA INEKTpHueckux cetell. TpeboBaHus, mpeabABnsemMbie K IMEKTpH4YeE-
CKHM CETAM MNpH HX NPOCKTHPOBAHHH, COOPYXXEHHH M JKCITyaTauud. Pabouue pexumbl paboOThi
INEKTPHYECKHX ceTeil. 3a/1a4H, peliaeMble NPH PaCHETax PEKHMOB MEKTPUIECKUX CETEM.

OCHOBHbIE  NEMEHTHI  3JIEKTPOIHCPreTHYECKHX  CHCTEM:  FCHEpaTopbl, JTHHHHU
NeKTponepeaadn, TpacGopMaTopbl U aBBTOTPaHCHOPMATOPDI, Y3/Tbl KOMILIEKCHBIX Harpy30K.

OcHOBHBbIC CBEACHMS O KOHCTPYKUMHM BO3AYLWHLIX NWHUKA. KOHCTpPYKTHBHBIE JJIEMEHTHI
BO3/LY LUHBIX JIMHHIA: POBOAA U TPOCHI, H30JIATOPbI, THHEHHAA apMaTypa, OMopbl H 0CHOBAHHA.

OCHOBHBIE CBEJEHHS O KOHCTPYKUHMAX KabenbHbIX 3MeKTpHyeckux AuHHH. KOHCTpYKUHH
CWIOBBIX kabeneil.

2. Cxembl 3ameiyeHus 31eMeHmo8 31eKmpPO3HEP2eMULECKUX CUCTMEM U 3NIEKMPUYECKUX Cemet U ux
napamempeoi

[TonHble W yNpOLIEHHBIC CXEMBI 3aMEINCHHSA JIEKTPHYECKHX JHHHH H HMX MapaMeTphi.
AKTHBHBIE W UHIYKTHBHbIE CONPOTUBIIEHHS M MPOBOJAUMOCTH JTHHHIA. 3apAfHbIE MOUIHOCTH JIHHHH.
HUcnonb3yemsie cedenns npoBoaoB. Tpancnosuuus ¢as. Paciernienne nposoaos a3 IHHHM.

[Tos1HbIC U YNPOIICHHBIC CXEMBI 3aMELICHUA TpaHcdopMaTopoB (aBTOTpaHcHOPMATOPOB) H HX
napameTpbl. AKTHBHBIE W WHIYKTHBHBIE CONPOTHBIIEHHS W [POBOAHMOCTH Tpanc¢opmMaTOpOB
(aBToTpaHcOpMaTOpOB).

[loHATHE KOMIUIEKCHOH Harpy3kd. CTaTHyeckHe XapakTepPHCTHKH Harpy30K MOTpeOHUTeNICH.
3ananue Harpy30K NpH pacyeTax peXKHMOB IECKTPHYECKHX CETEH.

3. Pacuem pexcumos pabomel 31eKmpu4ecKux cemeii paanuyHol KOHQuaypayuu

[TocTpoeHHe cXeMmbl 3aMelleHus ekTpudeckod cerd. [loAroToBKa CXEMbl 3aMELICHHA
3NIEKTPHYECKOH CETH K pacyeTy pekuma. PacdeTHbIe CXEMbI INEKTPHIECKHX CCTCH.

Pacuer anekrpuyeckux auHuii 110-220 xB ¢ “CnONb30BaHHEM BEKTOPHBIX JHarpaMM Ha-
npsaxeHdid U TOKOB H [[-00pa3Hoii cxeMbl 3aMELICHHA B Ciy4ae, KOraa Harpy3ka 3alaHa TOKOM.
AHanu3 pa3MYHBIX PEXHUMOB paboThl 21EKTPUYECKOH JHHWHM. BiiMiHHE €MKOCTHBIX TOKOB Ha
PEXKMMHbIE [APaMETPBl. AHATMTHYECKas 3aBHCHMOCTb MEXY HANpHKCHHAMH Hauala H KOHUA
nuHuy. [ToHATHE NOTEPU M NafeHus HanpsxKeHud. JlomyueHus, ucnonb3yeMple NpH pacieTre CETCH
110 B.

Pacyer onextpuueckux nuuud 110-220 kB c¢ ucnoms3oBaHHeM I[1-06pasHOM CXEMBI
3aMellleHdd B ClIydYae, KOrja Harpy3ka 3aJaHa MOIIMHOCTbIO. YeThlpe BO3MOXHBIX Cliy4as
[IOCTAHOBKM 3ala4yd pacyeTra pexuma (Mo JaHHBIM Hayana, 1o AaHHbIM KOHLA Nepenays,
MTepalMOHHBIM METOIOM «B 2 3Tanay). JIonyeHHA, ucnomb3yeMble npH pacuere cerei 110 kB.

PacyeT MaruCTpaNbHBIX M Pa3BETBICHHBIX CETEH.

COBMECTHBIH pacyeT ceTei ABYX HOMUHAIbHBIX HaNpAKECHUH.

PacyeT JJICKTPHYECKUX CETeH C YYeTOM CTATHYECKHX XapaKTEepHCTHK Harpy3ok. Meroa
CHCTEMATU3UPOBAHHOIO MozAbdopa.

Pacyer pexumoB 3aMKHYThIX ceTed. [lonaTHe Touku mnortokopasaena. OcoGeHHOCTH
nocjicaBapUHHBIX PEXKHUMOB.

Kpartkue cBeieHHs 00 3IEKTPHYECKOM pacyeTe COXKHBIX 3aMKHY ThIX JTEKTPHYECKHX CETEH.

PacdeT peXuMOB ceTei HanpsaxeHueM 10 35 kB. OcoOeHHOCTH pacyeTa pexKHMOB.

Pacuet pexuMoB paboTbl INEKTPUYECKHUX CEeTEi € JBYMA HCTOYHMKAMH MUTAHUA.

4. banancol mowHocmeil 8 31exmposHepzemuYecKkoli cucmeme.

3anauy pacyera 0anaHCOB aKTHBHOH W PEaKTHBHOM MOLUHOCTH.

CocraBnsaoumue 0anaHCOB aKTHBHOH M PEAKTUBHOM MOIHOCTH B 3IEKTPHYECKUX CETHAX.

BanaHc akTUBHOH MOLIHOCTH B YIEKTPOIHEPreTHYECKOH CMCTEME M €r0 CBA3b C YaCTOTOIA.




——————<—

banaHC peaKTHBHOM MOLUHOCTH B 3/EKTPOIHEPreTHYECKOH CHCTEME M ero CBS3b C
HAMPKEHHEM.

[MoTpeOMTENH  PCAKTHBHOH  MOWHOCTH.  MCTOYHMKM — peakTHBHOM  MOIHOCTH B
NICKTPOIHEPreTHICCKHX — CHCTEMAX, MX TEXHMYECCKHE M JKOHOMHYECKHE XapAKTEPHCTHKH.
BbipabOTKa PEAKTHBHOW MOLIHOCTH FEHEPAaTOpaMM 3MeKTpocTaHLui. KoMneHcauus peakTHBHOM
MOLIHOCTH.

3. Pezynuposanue nanpaxcenus u yacmome: @ INeKMPOIHEP2EMULECKOU cCUCmeme

OcHoBbI PEryMpOBaHHA HanpskeHus. Crioco6sl U TEeXHHYECKHE CPEACTBA PEryTHPOBAHUA
nanpsmxeHus. Peryiupyroue ycrpokicTea B anekTpudeckux cetax. OcobeHHoCTH peryJMpoBaHus
HanpHKEHUA B CHCTEMOOOPA3YIOUIMX CETIX M CETAX HM3LIUX HAMPIKEHHA.

OCHOBBI ~ PEryNUPOBAHHUA  YacCTOTbI. 3amayu, JONMyCTHMblE OTKIOHEHHMS  YacTOThI,
pery/MpOoBOYHBIC XaDAKTEPUCTHKH FEHEPATOPOB, METOAbI PErYTUPOBAHHMA YACTOTHI.

6. Ilomepu MOWHOCMY U SN1EKMPOIHEP2UU G FNEKMPUYECKUX CEMSAX INEKMPOIHEP2EMUYECKUX
cucmem

OcHOBHbIE CBEICHHMS O XapaKTepe MOTEph MOLIHOCTH M JNEKTPOIHEPrHH B PasTHYHBIX
3NIEMEHTaX JIEKTPHYECKHX CeTei. Buapl moteps MowmocTd. OnpepeneHne noTepb MOUIHOCTH H
3NIEKTPOSHEPTHH B JJIEKTPUYECKHX JNHHMAX W Tpancdopmaropax (aBroTpaHcopmaropax) C
NOMOLIBIO rPaQKOB HArpy3KH H C HCHOJIb30BAHMEM BPEMEHH MAKCHMAIbHbIX TOTED.

MeponpuaTus N0 CHMXKEHHIO MOTEPh MOLUHOCTH H 3JIEKTPOIHEPTHH.
3.3. TeMbl NPAKTHYECKUX 3AHATHI

6 cemectp
BBogHoe 3aHATHE (2 Yaca).
PacyeT napaMeTpoB CXeMbI 3aMElIeHUA JIUHUIA dneKkTponepeaadu (2 yaca).
PacyeT napaMeTpoB cXeMbl 3aMelleHus TpaHcdopMaTopHOro 060pyaoBaHHs (2 yaca).
[IpuBeneHHAs U pacyeTHad Harpy3Ka MojAcTaHuuH (4 vaca).
PacaeT pexHMMOB Pa3oOMKHYThIX 3JIEKTPHYECKHX ceTeH (2 9aca).
PacqeT pexKMMOB JNEKTPUYECKHX CETeH JIBYX HOMHHATBHBIX HANDAXKEHHU (2 aca).
PacdeT pexHMOB 3aMKHYTHIX 3JIEKTPHUECKHX ceTeH (4 gaca).
PacyeT pexHMOB 3EKTPHYECKHX CeTeil C IByMs MCTOYHMKaMH (2 vaca).
OueHKa JOCTATOYHOCTH PEryaupoBOYHOro auanasoHa ycrpoicts PIIH Tpancdopmaropos (4
yaca).
PacyeT notepb akTHBHON MOLUHOCTH H 3/IEKTPOIHEPrHH (2 yaca).
Urorosoe 3auatue (2 4aca).
3.4. Temb1 naGopaTopHbIX padoT
6 cemecrp
Ne 1. MccnepoBaHue yCTaHOBHBLIErOCa peXUMa paboThI ANEKTPHIECKOM CETH (2 yaca).
Ne 2. PerynupoBanue HanpsKeHHs U MEPETOKOB PEaKTHBHOMH MOIIHOCTH B 3NEKTPHYECKHX CeTAX (2
yaca).
Ne 3. Onpenenenus BIUAHHA OTKIOHEHHE HANPSXKCHUA HA noTpedNAEMY 0 MOLHOCTL HArpy3KkH (2
yaca).
Ned. UccnenoBaHHe CTATMYECKHX XapAKTEPHCTHK Harpy3kH (2 4aca).
NoS. Ananus nokazatesieii Ka4eCTBA MNEKTPHYECKOH IHEPIHH B JNEKTPHYECKHX CETAX (2uaca).
Ne6. PerynupoBanue peakTHBHOM MOLIHOCTH B MEKTPHYECKHX CETAX (2 yaca).
3S.PI'P
Tun PI'P: pacyeTHOE 3a]aHHE.
TemaTHka pacueTHbIX 3aJaHHH
6 cemecrp
PacueTsl HOpMaNbHBIX H NOCNEABAPHHHBIX PEXHMOB B pafionHo# cetd 220-110 kB ¢ oguum
HCTOYHMKOM [HMTAHMA C [POBEPKOH JOCTATOYHOCTH PpEryNHpOBaHWA avanazoHoB PITH
aBTOTPaHC(OPMATOPOB M TPaHCHOPMATOPOB U OLICHKOH MOTEPb MOLUHOCTH H 3/IEKTPOIHEPr UK.
3.6. TemaTHKa KypCcOBbIX NPOEKTOB/KYPCOBbIX padoT
Kypcosoii npoekT (KypcoBas paboTa) y4eOHbIM ILIAHOM HE MPEy CMOTpPEH.
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4. KOMNETEHTHOCTHO-OPUEHTUPOBAHHBLIE  OLIEHOYHBIE MATEPHAJIBI
JAsA  TEKYIIEI'O KOHTPOJIA YCIEBAEMOCTH MW [POMEXYTOYHOH
ATTECTAUUMU IO JUCHUILIMHE

4.1. Tekymuii KOHTPO/Ib yCrieBAEMOCTH M0 AMCUHILIHHE:

6 cemecTp
— TeCTMPOBAHHE!
1. Tect «KoHcTpykums nuuuii 3nekTponepeaadny»
2. Tect «banancel MOWHOCTE
3. Tect «PerynupoBanne HanpseHUs H 4aCTOTHI»
4. Tect «lloTepu aneKTpo3HEpruuy
— KOHTPOJIbHBIE pabOTHI:
1. KoutponsHas pabora «Pacuer pexumay
— BBITIOJIHEHHE M 3ALIMTA PACYETHOIO 3a/1aHHUA;
— 3a1MTa JlabopaTopHbIX padoT.

BanibHO-peHTHHTOBaA CTPYKTYPa AUCUHIUTHHEL ABIACTCA PHUIIOKEHHEM A.
4.2. [IpomekyTOUHAS ATTECTALUMS M0 AMCUHUILIMHE (4ACTH IHCUHILITHHBI):

6 cemecTp

DK3aMeH.
OueHka onpeaenseTcs B cOOTBETCTBHH ¢ [Tonoxennem 0 6aILHO-PEHTHHIOBOM CHCTEME [U1A

cryaeuroB HUY «M3OHW» Ha ocHOBaHHH ceMecTPOBOH H 3K3aMEHALIMOHHOHA COCTABIIAIOLIMX.
B npuiojeHHe K AHIUIOMY BBIHOCHTCA OIIEHKA 32 6 ceMeCT.

IIpumedanue: OLEHOYHBIC MaTepUaibl M0 JHCUHIUIMHE MPHBEACHBI B ¢donne OLCHOYHBIX
marepuanos OIIOIL

5. YYEBHO-METOJUYECKOE OBECIEYEHHE JUCLHUILTUHBI

5.1 ITeuaTHbIE H JIEKTPOHHBIE H3AAHUA:

1. DIeKTPHYECKHE CUCTEMbI. DJIEKTPHYECKHE CETH: Y4EOHHK JUIA 3NEKTPOIHEPT. CIIELl. By30B
/ B.A. Benukos, A.A. I'nasynog, JI.A. Xykos u ap.; noa pea. B.A. Benukosa, B.A. Ctpoesa. — M.:
Beiciuas wkona, 1998. - 511 c.

2. Haeabuynxk B.W. Onekrpuueckue cHCTEMBI H ceTH: Y4eOHuk ana Bysos. — M.: 00O
«H3narensckuit gom Ansarcy, 1989, 2009. - 592 c.

3. DaexkTpuuecKue CHCTEMbl H CETH B MPUMEpax M WLUIIOCTpauUuaAX: y4eOHoe nocobue ans
anektposuepr. cnen. / B.B. Exwkos, K. 3apynckuii, 3.H. 3yes u np.; mox penakuueii B.A.
Crpoea. — M.: Beicias mkona, 1999. - 352 c.

4. CnpaBoYHHK NO NMpPOeKTHpOBaHHUIO nekTpuyeckux cereid / [lon pea. JI.JI. @aitbucosuya.
—M.: BHAC, 2005. -392 c.

5.2 Jluuensuonnoe H cBoGoaHo pacnpocrpaHsemoe nporpammuoe obecneyenne: RastrWin-3
CTyaeHYecKas IMueH3ns 1 60 y3nos.

5.3 HurepHer-pecypchbl, BKAWUas npodeccuonanbubie 6a3bl NaHHBIX M uHpopMAUHOHHO-

CpaBoYHbie CHCTEMbI: | .
VY HHBepCHTETCKaA HH(POPMALHOHHAA CHCTEMA «POCCHS» https://uisrussia.msu.ru




Cnpanoquo-npauoaaﬂ cucrema «KoncynpranTHy hitp://www.consultant-urist 5

CnpaBO‘lHO-HpaBOBaﬂ cuctema «apaum http://www.garant.ru ;

Easa nannbx Web of Science https:/apps.webofknowledge.com/

Basa IaHHBIX SCOPUS hitps://www.scopus.com

[TopTan OTKPBITBIX AAHHBIX Poccutickoii Genepauu hitps://data.gov.ru

Faza OTKpBITBIX ~ AAHHBIX MuHHCTEPCTBA TPYAd M COUMATEHOH 1
}mﬂr%mru/_d__@pﬂ‘aj alyTY

Baza naunbx HayuHo# snekTponHoit 6ubnuorexn eLIBRARY.RU }’—“Pimfy\

Basa AaHHbIX MpodeccHoHatbHbIX cTaHaapToB MHHHCTEPCTBA Tpyaa u COHHML;;;;/ e

HTbl

PD httpl//DTOfStand’aﬁ.l‘OSI’I‘IiﬂtTUd.I’U/ObShChiV'iﬂfOTmatSionnyy-blok/nat :
sionalnyy-reestr.

M@M@@—dm
Fa3bl JaHHBX MHHACTEPCTBA IKOHOMHHECKOTO PasBHTHA PO http://www.economy
ba3a OTKPBITHIX JaHHBIX PocuHMOHUTOPHHIA http://www.fedsfm.ru/opendata LoV
InekTponHaA 633 JAHHBIX « Uapnarensctso Jlaus» https:/e.lanbook.com
QenepanbHas rocy1apcTBEHHaA nudopManmoHHas cuctema «Ha

6H6numexg> https://636.pd : {HOHATLHAT IACKTPOHHas
HauoHanbHbiii nopTai ornaiH 06y4erHs «OTKpbITOC o6pasosaruey https://openedu.ny
InexTpoHHAA 632 AAHHBIX "Polpred.com O630p CMHU" https:/www.polpred.com '
Ofuumabibiii caiit (elEpaTBHOTO ATCHTCTBA N0 TEXHHYCCKOMY PeryNMpOBAHMIO. i

METpOJIOrHH hitp://protect.gost.ry/
Jnektpornas 6ubnHorexa MOU https://ntb.mpei.ru/e-library/index. php.

PO

6. MATEPHAJTbHO-TEXHUYECKOE OBECIEYEHUE JUCIHILTHHBI

st obecriedeHns 0CBOCHHA AUCUHUILTHHEI HeoOX0qMMO HanHYHE Y4eOHOW ayMTOPHH H Y4cOHOH
na6opaTopun DNEKTPHYECKHX CHCTEM UL MPOBEACHHA nabopaTopHbIX paboT, coaepxauei
yHHBEpCATBHBIE PACYETHBIE CTEH/IbI IEPEMCHHOIO TOXA [IB1LIM OII3, Brtogatomue B ceoa:

— 3NeMEHTE], MOACIUPYIOLIME CHHXPOHHBIE NE€HEPATOPBI, BO3AYUIHbIE H KaOCTbHbIE THHHE
3MeKTpONepeiad, Harpy3ky NoTpeOHTeNncH, JBYXOOMOTOYHbIE H TPEXOOMOTOYHBIE CHIOBHIE
TpascopmaTopsl, 6aTapen KOHACHCATOPOB;

— KOMIUIEKT H3MEPHTENbHBIX NPAGOPOB, M3MEDAMOUIMX: TOK, HANPDKEHHE, AKTHBHYIO H
PEAKTHBHYK) MOLIIHOCTH;

— KOMMYTALHOHHYIO NaHelb, Ha KOTOPOH COOMpOTCA PACYETHBIC CXEMbL HcCaeyeMbX
INEKTPUYECKHX CETEH.
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[punoxkenne A

BAJUIbHO-PEUTUHI'OBASI CTPYKTYPA JIMCHMUIUIUHBI

SHGKTPOBHCpre’TH‘{CCKHC CHUCTCMBI H CECTH

(HasBaHMe AMCLMIUIHHDBI)

6 cemecTp

[TepeyeHb KOHTPOIBLHBIX MEPONPUATHIE TEKYIIEr0 KOHTPOJISl YCIEBAEMOCTH M0 AUCUHILIHHE:

KM-1
KM-2
KM-3

KM-4
KM-5
KM-6

KM-7
KM-8
KM-9
KM-10
KM-11
KM-12
KM-13

Bbinosuenre B Cpok 1.1 pacyeTHOro 3aj1aHus (pacyeTHbie Harpy3KH)

BbinoyHeH e B CPOK 11.2 PACYESTHOTO 341aHKA (pacyeT pexKnuMa)

BbirosHeHHe B ¢pok 1.3 U 1.4 pacyeTHoro 3aanus (pocraroutocts PITH u notepu
9NEKTPOIHEPTHH)

3aiuTa pacyeTHOro 3a1aHus

Tect « KOHCTpYKLIMA THHUI 37IEKTPONIEpPE/IaY U

Tecr «banancei mowHOCTEH», Tect «PerynupoBanue HanmpAKEHHA U 4acTOThD), Tect
«[ToTepH 3MEeKTPOIHEPrHK»

KontposnsHas paboTa «Pacyer pexuman

3aidTa JabopaTopHoi paboTsr Nol

3audTa 1abopaTopHoii paboTsl Ne2

3atuTa 1abopaTopHoi paboTer Ne3

3auuTa nabopaTopHOM padoTel Nod

3amuTa 1ab0paTopHOi paboTsr Ne5

3amuTa naboparopHoi paboTer Neb

Bua npoMeKyTO4YHOM aTTeCTAUNH — 9K3aMCH

TpyaoeMKOCTb JHCLMIUIMHBI = 6 3.¢. (6e3 yueTa KII/KP)

Home |Pasmen JUCUMIUTHHBI HHuneke ~lqloltlelln]l=l2 ol=|a| o

p KM: s|sis|lsls|SlSiSSlslslsl=

paae vARTARCIRCA R R R R R Rvi EvERvE R

na Henens 6 (1013141313138 |12|14[15|16 |17
KM:

OGuue ceeneHus 06
JNIEKTPOIHEPTETHUECKHX CHCTEMAX H |+ + |+ |+

3JIEKTPHYECCKHX CETAX

CxeMsl 3aMelIeHHs 3JIEMEHTOB
3nencrpoau¢pmuqccimx CHCTEM H + % cle s
NEKTPHYECKHX CETEH M HX
MapaMeTpbl _ ]

Pacuer ¥ aHaIH3 yCTaHOBHBLUKXCA
PEKHMOB pab0Thl IJICKTPHIECKHX + + + 1+ |+ |+
ceTe

BajiaHcsl MOLIHOCTEH B

3JIEKTPOIHEPIETHYECKOH CHCTEME

OCHOBBI peryJiMpoBaHus
HANpAXKEHHA M YaCTOThI B + | + + +
3JIEKTPOIHEPIETUYECKOH CHCTEME

[ToTepH MOLIHOCTH H + | +
3JIEKTPOIHEPIHH B 3/IEKTPHYCCKHX . N
CeTAX MMEKTPOIHEPreTHYECKHX
CHCTEM

BeckM,%: | 6 [ 6 | 6 |20[6 |6 (205 [5 |5 |5 |55
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