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1. OBIIAA XAPAKTEPUCTUKA MOYJIS JiieKTpo3HepreTH4ecKne CHCTEeMbI M CeTH

1.1. AHHOTAUMS COAEePKAHUS MOTYJIA

B Monynp BxoasaT nuctmruinibel  «llepenada u pacnpeneneHus 3MeKTpodHeprum» «Pexumbl paboThl
ANEKTPOIHEPTETUYECKUX CUCTEM», a TakKe MPOEKT Mo MoAyto. M3yuarorcs crmocoObl mepenadud u
pacipeneNieHus AMeKTPOdHEepTrun. M3yqaroTcst 3JeMEeHTHI SJIEKTPOIHEPTETHIECKUX CUCTEM, OCOOCHHOCTH
UX paboThl, CXEMBbI 3aMEUICHHS JUISI PACUETOB PEKHUMOB DIEKTPOIHEPTreTHUECKHX CHCTEM M CeTei.
PaccmarpuBaroTcsi BOpOCHl pacyeToOB M aHajiv3a YCTAHOBHUBILIMXCS PEKHUMOB 3JIEKTPOIHEPTrETUUECKUX
cucreM. [IpenycmarpuBaeTcs TEOPETUUECKOE M NPAKTHUYECKOE OCBOCHUE COBPEMEHHBIX IMPOTPAMMHBIX
KOMIUIEKCOB pacyeTa U aHAJIM3a YCTAHOBUBIIUXCS PEXKUMOB. PaccMaTpuBarOTCss METObI POECKTUPOBAHUS
IIEKTPUUECKUX ceTeil. M3yuaroTcs: mapaMeTphbl KauecTBa 3JIEKTPOIHEPTUU, CITIOCOOBI UX PETYIHPOBAHUS,
METOJIbI TIOJIJICPIKAHUSI KadeCTBa 3JICKTPOIHEPTUU B IHEPrOCHUCTEMAX B COOTBETCTBUU C TPEOOBAHHSIMHU
JIEUCTBYIOIIUX CTAHIAPTOB.

1.2. CTpykrypa u 00beM MOAYJist

Tabnmma 1
O0beM AMCUMIIMH MOAYJIS
Ne " BCEro MOAYJIsl B 3a4€THBIX
Hepeqenb AUCHMIIIMH MOAYJIsl B MOCJAET0BATC/IBHOCTH HX OCBOCHUSA
n/n eTHHUIAX
1 [IpoexT no Moayt0 DAEKTPOIHEPreTUUECKUE CUCTEMBI U

ceTHu 1
2 Pexxumbl pabOTHI 2JIEKTPOIHEPTETUUECKUX CUCTEM 4
3 [lepenaua u pacnpeneneHue JIEKTPOIHEPT U 5
HUTOI'O o monynto: 10

1.3.ITocsietoBaTeIbHOCTH OCBOEHHSI MOIYJISl B 00pa30BaTe/ILHOI MporpaMmme

IIpepexBU3UTHI MOAYIS

1.

Teopernueckas 3JIEKTPOTEXHUKA

MOy ISt

HOCTpeKBI/I3HTbI U KOPCKBU3UTLI

He npenycmorpensl

1.4. PacnipesejieHe KOMIeTeHIMIi MO IHCUMIVIMHAM MOAYJsA, IUIAHMPYeMble PpPe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

Tabmuma 2
Ilepeyennb
Kox n HaumeHnoBanue Il1annpyeMble pe3y/ibTaThbl 00y4eHH s
AUCHUIINH
KOMIIeTeHI[UH (MHAUKATOPBI)
MOAYJIA
1 2 3




[Tepenaua u
pacnpenenexnue
3JIEKTPOIHEPTUU

I1K-39 - Cnocoben
OCYILECTBIISATh PACYET
PEKUMOB
AIIEKTPOIHEPTETUUECCKUX
CETEH M CHCTEM, UX
TEXHUYECKUN U
SKOHOMHUYECKUH aHAJIN3

3-3 - Onpenensitb HEOOXOAUMBIN HAOOP
MCXOIHOM MH(pOPMAIINH JIJISI pACUETOB
pacrpeneneHus TOTOKOB MOITHOCTH B
JIEKTPUYECKOMN CETH

3-4 - OOBSICHATH 0OCOOEHHOCTH TPEICTABIICHUS
HArpy30K ¥ HCTOYHHUKOB 3JICKTPUYCCKOM
SHEPrHUH B 3aj1aUe pacyeTa YCTAHOBUBIIETOCS
pEeKHMMa IIEKTPUICCKOM CeTH

3-5 - OnuceIBaTh METO/BI PACYETOB U aHAJIN3A
[IapaMeTPOB YCTAaHOBUBILUXCS PEXKUMOB U
MOTEPh AJIEKTPOIHEPTUHU B
ANEKTPOIHEPTETUYECKUX CUCTEMAX

3-6 - OnuceIBaTL OCHOBHEIE METOIBI
peryJupoBaHus TapaMeTPOB KauecTBa
AIICKTPUUCCKOMN YSHEPTUU

V-3 - Onpenenstb YuCACHHbIC 3HAYCHUS
MapaMeTphl CXeM 3aMEIIECHUS IIEKTPUICCKIX
ceren

V-4 - BeIOJHATH pacyeThl TapaMeTpOB
PEXKHUMOB AJIEKTPUUYECKUX CETEH U MOTEePh
ANEKTPOIHEPTHH

V-5 - AHanu3upoBaTh U PETyIUPOBAThH
IapaMeTpbl yCTAHOBUBILIUXCS PEXKUMOB
ANEKTPOIHEPIETUYECKUX CUCTEM BPYUHYIO U C
ITOMOUIBIO IPOIPAMMHBIX KOMIUIEKCOB

[1-2 - OcymecTBISTh pacuyEThI
YCTaHOBUBILIUXCS PEKUMOB
ANEKTPOIHEPTETUYECKUX CUCTEM

I1-3 - TlpemmaraTsh cpeacTBa U COCOOBI
pEeryJIMpOBaHus PEKUMOB
3JIEKTPOIHEPrETUYECKUX CUCTEM

[IpoekT mo
MOJYJIIO
DNEeKTPOIHEPreTH
YECKUE CHCTEMBI
U CeTH

[1K-39 - CriocobeH
OCYIIIECTBIIATh PACUET
PEKUMOB
3JIEKTPOIHEPreTUYECKUX
CETEH M CHCTEM, X
TeXHUYECKUU U
SKOHOMHMYECKHI aHaIN3

3-9 - OnuceIBaTh NPUHIUIIBI TPOCKTUPOBAHUS
ANEKTPUYECKUX CeTeil

VY-8 - AHanu3upoBaTh U OLIEHUBATH BApUAHTHI
Pa3BUTHSA IEKTPUUYECKUX CETEHN IpU
IIPOEKTUPOBAHUU

[1-4 - Pa3pabatbiBath 1151 IPOSKTHPOBAHUS
BapUaHTBHI Pa3BUTHS SJEKTPUUECKHUX CETEeH U
CHUCTEM IpH COOJIIOJICHUU TapaMeTpOB
KauecTBa 3JIEKTPOIHEPTUU U SKOHOMHUYHOCTH
PEXUMOB

I1-5 - IIpeiarate ONTUMAIbHBIN BAPUAHT
Pa3BUTHS MIEKTPUIECKOU CETH




Pexumebl paboThI
JIEKTPOIHEPIETU
YECKUX CUCTEM

I1K-39 - Cnocoben
OCYILECTBIISATh PACYET
PEKUMOB
AIIEKTPOIHEPTETUUECCKUX
CETEH M CHCTEM, UX
TEXHUYECKUN U
SKOHOMHUYECKUH aHAJIN3

3-7 - OnucelBaTh METO/BI PACYETOB U aHAJIN3A
[IapaMeTPOB YCTAaHOBUBILNXCS PEKUMOB
CJI0KHO3aMKHYTBIX JIEKTPUYECKUX CeTei

3-8 - OnuceIBaTL OCHOBHEIE METOIBI
peryJupoBaHus YaCTOTHI B
AJIEKTPOIHEPTETHUECCKUX CHCTEMAaX

3-9 - OnucelBaTh NPUHIMIBI IPOEKTUPOBAHUS
AJIEKTPUYECKUX CETEU

V-6 - BBITTONHATB pacyeThl pacupeacsIeHust
ITOTOKOB MOIIHOCTH B CJI0KHO3aMKHYTBIX
JNEKTPUYECKUX CETAX

V-7 - YcranaBiauBaTh MOCJIENOBATEIILHOCTD U
CTEIEHb BO3JICUCTBUM IS PETYIUPOBKU
YaCTOThI B SHEPIrOCUCTEME

V-8 - AHanu3upoBaTh U OLICHUBATh BAPUAHTHI
Pa3BUTHUS ANEKTPUUYECKUX CeTel Npu
IIPOEKTUPOBAHUU

I1-4 - PazpabaThiBaTh 17151 IPOEKTUPOBAHHUS
BapHaHThI PA3BUTHUS HJIEKTPUUECKUX CETEH U
CHCTEM NP COOJIOACHUH ITapaMeTpOB
KaueCcTBa 3JIEKTPOIHEPTUU U SKOHOMUYHOCTH
pPEXUMOB

I1-5 - ITpepnarats oNTUMaNbHBIA BAPUAHT
Pa3BUTHS JIEKTPUUECKOUN CETH

1.5. ®opma o0yueHus
OOyueHnue 1o TUCHUITMHAM MOJIYJISI MOXKET OCYILIECTBISATHCS B OUHON U 3a04HOM popmax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

Pe:xxumsbl paﬁoTbI JICEKTPOIHEPI€TUIECCKUX

CHUCTEM

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHue
1 Kupnukosa Upuna KaHaugaT Jlouent aBTOMAaTU3UPOBaHH
JIrBOBHA TEXHUYECKUX HayK, BIX JIEKTPUYECKUX
JIOLICHT CHCTEM
2 CraiimoBa Enena 6e3 yueHoi Crapuunit aBTOMAaTU3UPOBAHH
JAMutpueBHa cTereHu, 0e3 MPENnoiaBaTe | bIX JIEKTPUUECKHUX
YYEHOTO 3BaHMS b CHCTEM
3 TaBnuHIEeB AJleKCaHap KaHIuaaT JloieHt aBTOMAaTU3HPOBAHH
CepreeBuu TEXHUYECKUX HayK, BIX BJIEKTPUUYECKUX
0e3 y4eHoro CUCTEM
3BaHUSA

PexomeHn10BaHO y4eOHO-MeTOAMYECKHM COBETOM MHCTUTYTa Y PalbCKUI SHEPreTHUECKUMA

ITpoToxom Ne

112 or 18.06.2021 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Kupnukosa Upuna JIbBoBHa, /loneHT, aBTOMATH3MPOBAHHBIX JJIEKTPHYECKHX CHCTEM

e CraiimoBa Enena /ImutpueBna, Crapumii npenogaBareiib, aBTOMATH3HPOBAHHBIX
JJIEKTPUYECKHX CHCTEM

e Tasaunues Anexcanap Cepreesnd, /[oneHT, aBTOMAaTH3NPOBAHHBIX JJIEKTPHYECKHX CHCTEM

1.1. TexHo0rnu peanu3anum, HCMOJIb3yeMble IPU U3YYeHUH TMCHHMIIJIMHBI MOIYJIs

- Tpanunuonnas (penpoayKTUBHAs ) TEXHOIOTHUS
— Pa3znoypoBHeBoe (muddepeHnrpoBaHHOe) 00yUeHUE
o ba3oBbli ypoBEHb

*Bazoewiii I ypogeenv — coxpamnsem J102UKY CAMOU HAYKU U NO360IAEM NOAYHUMb YNPOWEHHOe, HO 8epHoe U NONHOe

npeocmasienue o npeomeme OUCYUNIUHbL, mpebyem 3Hanue Cucmemvbl NOHAMUY, yMeHue peulams npoonemuvle cumyayuu. Oceoenue
OaHHO20 YPOBHS pe3VyIbMAamos obyueHus OO0JICHO obecneuums (GopmMuposanue 3anIaHUPOSAHHBIX KOMNEMeHYUl U NO3601um
obyuawemycs Ha MUHUMATLHOM YPOGHE CAMOCMOAMENbHOCIU U OMEEMCMEEHHOCMU BLINOIHAMNb 3A0AHUSL;
Ipoosunymeuiii I yposenv — yenyonsem u oboeawaem 6a308blil ypo8eHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUnIuHbl. IMo NPOUCXOOUM 3a ciem 6KIIOUeHUs: OONOTHUMENbHOU uHpopmayuu. [Jannblil yposeHs mpebyem yMeHus
peuiams npobemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCMOSAMENbHOU NOCIMAHOBKU Yeau U 8b100pa NPocpammbl
Oeticmeuii. Oceoenue OaHHO20 YPOBHI Pe3yIbMAMos 00YUeHUs NO380AUM 00YUAIOWEeMYCS HOGBICUMb YPOBEHb CAMOCTOAMETbHOCTU
U OMEEMCMBEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue Q¥ CHUANINHbBI

Tabnuna 1.1
Kon
Pa3nen, tema
pasneda, AMCHHILTHHBL Conep:xanue
TEeMBI
3ama4n aHANMHM3a PEXKUMOB paOOTHI ¥ POSKTHPOBAHUS
P1 Beenenue p P p p
AIEKTPOIHEPTETHIECKUX CHCTEM.
banance! MmontHOCTH 1 3HEpruU. KauecTBO 31€KTpO3HEPTUH B
banaHcBI MOIITHOCTH U
AIIEKTPOIHEPTETHUECKUX chcTeMax. | paduky akTHBHEBIX U
sHeprun. KagectBo o .
PEaKTUBHBIX HarPy30K IMOTPEOUTENeH U AIEKTPUIECKUX CTAHIUI
P2.T1 3JIEKTPOIHEPTUU B
B dHeprocucTemax. [ paduk Harpy3KkH YHEPTOCUCTEMEI H €r0
3EKTPOIHEPIreTHUECKUX .
MOKpHITHE. bajanc peakTHBHOIN MOIITHOCTH B YHEPTOCHUCTEMAX.
CUCTEMax .
Koaddurment MoniHocTH norpedUTeNe U ero KOHTPOIIb.
KauectBo anextposnepruu B | Ilokazarenu kadectsa snektposnepruu. 'OCT Ha kauecTBO
P2.T2 AIEKTPOIHEPTETHICCKUX AJIEKTPUIECKON SHEPTUH.
cUCTEeMax
PerynupoBanue yactoTsl B 3HEprocucreme. CTaTu-4yeckue
XapaKTePUCTUKH HATPy30K B (DYHKITUH YaCTOTHL. Perynaropsr
[IpuHIHITEI peryInpoBaHus CKOPOCTH TypOWH. XapaKTepUCTUKU PETYJITOPOB CKOPOCTH.
P3.T1 YaCTOTHI B Perymupytomuii 3¢ dext Harpysku. [lepBruuHOe perynupoBaHue
) 3JIEKTPO3IHEPreTHUECKOM yacToThl. OrpaHNYeHHOCTh BO3MOXKHOCTEH EPBUYHOTO
cUcTeME perynupoBaHus. BropuuHoe perynnpoBaHue 4acTOTHI.
CraTndeckne U acTaTHUYECKHE XapaKTEPUCTHKHU PETYIISITOPOB
YaCTOTHI.




P3.T2

Meronbl peryaupoBaHus
YaCTOTHI B
3IIEKTPOIHEPrETUUECKON
CUCTEME

OpraHu3arys peryJInpoBaHus 9acTOTHI B dHEProcucTemMe. Brioop
YaCTOTOBEIYIIUX CTaHIMM. PerynrpoBaHue 4acTOThl B aBapUHHBIX
pexumMax 1Mo MeToJly 4YaCTOTOBEAYIIMX CTaHUMUA. PerynupoBanue
Y4acTOTHI U COXpPaHECHUE OalaHCca MOITHOCTH B 3JICKTPO3HEPreTHIC-
CKOM CHCTEME C ITOMOIIBI0 aBTOMAaTHYECKOW YACTOTHOM pa3rpy3KH.
Hcnonb3zoBanue MUKponpoueccopoB 1 MUHU-OBM st Benenust
pexuma Ha 3JIEeKTPOCTAHLIUSIX.

P4.T1

Mertoapl u cpenicTBa
PETYJIHPOBaHUS HANPSKEHH B
ANEKTPUIECKHUX CHCTEMaX

MeToabl U cpelcTBa UEHTPATM30BAHHOTO U MECTHOTO
pEryIUpOBaHUs HAPSHKCHUS. Y CIIOBHS CYLIECTBOBAHUS JUAara3oHa
LEHTPAITM30BaHHOT O PETYIUPOBAHUS HANIPsHKEHUS. JlOCTOMHCTBA U
HEJOCTaTKH 3TOro crocoda. Heo6xoauMocTh MeCTHOTO
perynupoBaHus HanpshkeHus. CpencTBa peryInpoBaHUs
HanpsoxeHus. Tparnchopmarops! u aBToTpanchopmaropsl ¢ PITH u
[1bB, BoipTOH00aBOYHBIE TPAHCPOPMATOPEI, TUHEHHBIE
perynsitopbl. KoMmneHcHpyroye yCTpolcTBa, IIyHTUPYIOIIUE
peaKTopsl, 6aTapen CTaTUYeCKUX KOHIEHCATOPOB M CHHXPOHHEIC
KOMIIEHCATOPBI.

DKOHOMHYECKOE 000CHOBaHHE IPUMEHSEMBIX METOJIOB
PETYJIMPOBAHUS HATIPSHKCHHS B AJICKTPUUECKHUX cHcTeMaX. Beibop
PaIMOHANBHBIX OTBETBIICHHIA HA TPaHCPOPMATOPaX C
peryaupoBanueM koddduitnenta TpanchopManiu Mo Harpy3Kou.
Ce30HHas MEepeCcTaHOBKA OTBETBIICHUN HA HEPETYITHPYEMBIX
Tpanchopmaropax. OcoOEHHOCTH BBIOOpA OTBETBICHHMN HA
aBTOTpaHc(opmaTopax.

P4.7T2

PerynupoBanue HanpskeHUl B
JNEKTPUIECKUX CUCTEMax
CHJIOBBIMH TpaHC(OPMATOpaMu

Tpancdopmarops! u aBToTpancHopMaTopsl C peryIupoBaHUEM
koadurerTa TpanchopMaIiy 1Mo Harpy3Kkoi. Beioop
panMoOHATIBHBIX PErYJINPOBOYHBIX OTBETBICHHUN HA
tpanchopmaropax ¢ PITH. OcobeHHOCTH BBIOOpA OTBETBICHHH HA
aBTOTpaHcdopmaTopax.

P4.T3

PerynupoBanue HanpsKeHUN B
3JEKTPUYECKUX CUCTEMAX C
IIOMOILbIO KOMIIEHCUPYIOIINUX
YCTPOMCTB

PerynupoBanue Hanps>KeHUs: KOMIIEHCALUEH PEAKTUBHBIX
napameTpoB JIDII u koMneHcale peakTHBHOW MOIITHOCTH
Harpy3ok. KomneHncupyroiue ycTpoicTBa, IyHTUPYIOIIUE
peakTopsl, 6aTapen CTaTHIECKUX KOHICHCATOPOB M CHHXPOHHEIE
KOMITEHCATOPEI. BIOOP MOIITHOCTH KOMIIEHCUPYIOIIUX YCTPOUCTB
U3 YCJIOBUS IOMYCTUMBIX YPOBHEH HAMPSIKEHUSI.

P4.T4

DKOHOMHYHBIE PEXKUMBIL
pabOThI AIIEKTPUIECKON CETH
IHEPrOCHCTEMBI

OKOHOMHYHBIE PEXUMBI Pa0OTHI INMEKTPUIECKOH CeTH
sHeprocucTeMbl. OTKIIOHEHUSI U KoJieOaHHs HANPSDKEHHS, TPUIHUHBI
nx 00pa3oBaHMsI, BOSMOKHBIE BEJIMYUHEI, BIUSIHUE HA paboTy
3NEKTPONPUEMHHUKOB. TEXHUKO-9KOHOMUYECKHE NTOKA3aTENN
paboThl moTpeduTeNnel 3AEKTPOIHEPTUU TP HOMUHATIBHOM
HaNpsDKEHUH U OTKIOHEHUSX OT Hero. JlonmycTuMble OTKIIOHEHHS U
Kosiebanus HanpsokeHns. KOHTPOJIbHbIE TOUKH B JIEKTPUYECKUX
cUCTeMax 10 OTKJIOHEHUSIM HanpspkeHus. OCHOBHBIE CBEICHUS O
BEpPOATHOCTHOM OIIEHKE KauecTBa HaIpsDKeHus. MIHTerpanbpHble
BEPOSATHOCTHBIE KPUTEPUH KauecTBa HAIPSKEHUS.

P5.T1

Oco0ble perMbI PadOThI
ANEKTPHYECKUX CUCTEM

IToHsATHE 0COOBIX PEKUMOB PAOOTHI AICKTPHICCKIX CHCTEM.
Pexxumbl paboThI HEHTpael AIeKTPUIECKUX CeTell.
XapakTepucTrka 0coObIX pesKUMOB. OcOOEHHOCTH pacuéTa
HECHMMETPHUYHBIX PEKUMOB. HenoHodasHble pesKUMBI paboThI
auHui. CriocoObl U cpelicTBa CHMMETPUPOBAHHUS PeKUMa




JJIEKTPUICCKON CHCTEMBI. Pe:KUMBI pabOTHI IIEKTPUIECKUX CETEH
IIpY paclpeAcsIEHHON TeHepaluu 3JIEKTPO3HEPTUH.

P6.T1

Kputepun u npuHIunsI
MIPOEKTUPOBAHMSL
3IEKTPOIHEPTETUYECKUX
cucreM

Kputepun npoekTUpOBaHUs SJIEKTPOIHEPTETHUECKIX CUCTEM.
Kpurepun s3xoHOMHYECKOH 3P (HEKTHBHOCTH B CTATHICCKOHN H
JTMHaMU4Yeckol octanoBke. [IpuBenénanblie 3aTpaThl. OCHOBBI
TEXHHUKO-DKOHOMHNYCCKHUX paC‘IéTOB QJICKTPUYCCKUX CHCTEM.
KanuranoBinoxeHus B 2JIEMEHTEI OHEPTOCUCTEM. Pacxonm Ha
9KCIUTyaTalHIO JIEMEHTOB AJIEKTpU4eckoit cetn. CebecToMMOCThb
[IOTEPh JCKTPOIHEPTUU. Y UET pa3HOBPEMEHHOCTH 3aTpaT MPH
ONTUMU3AIIUYU PA3BUTHUS DIIEKTPUYECKON CUCTEMBI B IMHAMUKE.

Yuér kputepus HaAEKHOCTU IIPYU MPOEKTUPOBAHUU 3IEKTPUIECKOU
cucremsl. Kateropun norpebureneii mo HaaéKHOCTH.
IToBpexxnaeMocTh 371eMEHTOB 3JICKTPHUUECKUX ceTei. Yiepo ot
aBapUITHBIX HAPYIICHUH IEKTPOCHA0KEHHUS IOTpeOUTENeH.

Kputepnii kauecTBa 31€KTpOIHEPTHH U €T0 YUET IPU
MIPOEKTUPOBAHHUHU HIICKTPUUECKUX CETEH U CHCTEM.

OKOJOrMYecKnui KpUTEPUH U €ro y4&T Ipu MPOEKTUPOBAHUH
ANEKTPUIECKUX CETEeH 1 CUCTEM.

[TpuHIHUITBI TPOEKTHPOBAHUS DIIEKTPUIECKUX CHCTEM.
OnTrMHU3alMOHHBIE U OLICHOYHBIE METO/IbI IPOESKTUPOBAHUSI.
[IpuHIHTIEI TPOTHO3UPOBAHUS HATPY30K. bamaHCchl MOIITHOCTH
sHeprocucTeM. [[pHHIIUTIBI TOCTPOSHUS CXEM IIEKTPHUECKUX
cetelt. BeiOop HOMUHAIBHOTO HaNpsDKEHU. TpeboBaHUSI K cXeMaM
anexkTpuiecknx cereil. Hanéxnocts cxem. Boibop koHuryparmu
ANEKTPUIECKUX CETEeH TI0 KPUTEPUSIM SKOHOMHYHOCTH, HaJEKHOCTH
1 9KOJIOTUYHOCTH.

P6.T2

Br10op ceuenuii mpoBoaoB
JIMHUH 3JIeKTponepeiayn

Br16op cedeHuit mpoBOIOB JIMHMI 3JIeKTporiepeaadn. Beroop
CEUYEHUI 110 METOy SKOHOMUYECKOM MIIOTHOCTH TOKA.
Ompenenenne HOPMATUBHON YIKOHOMUYECKOM TUIOTHOCTH TOKA.
MeTo 3KOHOMHYECKUX WHTEPBAJIOB. DKOHOMUYECKHE HHTEPBAJIBI
CTaHAAPTHBIX cedeHU mpoBoa0oB Bo3aymHbIX JIDII. [IpaBuna
BbIOOpa ceueHui mpoBoAoB Bo3aymHbIX JIDII ¢ moMomisio
SKOHOMUYECKHX MHTEPBAIOB MOITHOCTH HIIU TOKa. [ [puHITUITBI
BBIOOpA CEUCHMIA KaOeIbHBIX JTMHIHN. BEIOOp cedeHMI MPOBOIOB
BJI u w1 KJI B MECTHBIX CETSX IO JIOITYCTUMBIM MOTEPSM
HanpspkeHus. [lomycTuMble JUIMTENbHbIE Harpy3Ky Ha MPOBOAA U
Ka0eJu Mo yCJIOBUAM Harpesa. [IpoBepka cedeHHid 0 yCIOBUIM
JIOTTyCTUMOTO Harpesa.

P6.T3

AHanu3 Hag&KHOCTH
JIEKTPOCHAOKEHHS U KauecTBa
JJIEKTPOIHEPTUH B
MIPOEKTUPYEMBIX CETAX

AHanu3 KadyecTBa 3JEKTPOIHEPTUN B IPOSKTHPYEMBIX CETSIX.
Pacuérel HOpMaJIBHBIX U [TOCIEABAPUUHBIX YCTAHOBUBLIMXCS
PEXUMOB U AHAIIU3 UX JOIIyCTUMOCTU. BBOJ peXUMOB B
JOMYCTUMYIO 00J1acTh. B1O0Op THIIOB, MOLITHOCTH M MECT
PacoI0XKEHHUSI KOMIEHCUPYIOIUX YCTPOUCTB, aHATIN3 UX BIUSHUS
Ha Ka4€CTBO JIEKTPOIHEPTUN U SKOHOMHYHOCTh PEKHMOB
MPOEKTUPYEMBIX CETEH.

P7

3akirroueHue

00630p cOBpeMEHHBIX METOJIOB ITPOTHO3UPOBAHUS,
MIPOEKTHPOBaHMSI, PYHKIMOHUPOBAHUS U pacuéra
3NIEKTPOIHEPreTUIECKUX ceTel u cucteM. [lepcnexkTuBHbIE
MeTozbl. PazBuTHe NporpaMMHOro ooecneueHus.




1.3. HanpaBnenue, BUIbl BOCIUTATEILHOM AEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU
Tabmauua 1.2

Hamnpasnenue Bn
p . A . Texnonorus
BOCIIMTATENbHON | BOCIMTATENBHON | pooirrnror o o KoMmeTeHmus .
NEATEILHOCTHU NEATEIbHOCTHU NeATeTbHOCTH O0y4CHM:A

Pesynbrarsl

[IK-39 - Cnocoben | V-8 -
OCYILECTBIATH AHanmm3upoBaTh U
pacyET pEKUMOB OLICHUBATh
AJIEKTPO3HEPTEeTUYEC | BApUAHTHI

KHUX CETEeH U CUCTEM, | pa3BUTHUS

WX TEXHUYECKUH U ANEKTPUUYECKUX
SKOHOMUYECKUI cerei npu

aHaIu3 MIPOEKTUPOBAHUH

I1-4 -
TexHomorus Pa3pabatsiBath aiist

CaMOCTOATEIIbHOMN MPOCKTUPOBAHUS

BAPUAHTEI
npodopuenTaryo | PA0OTHI P

[Mpodeccronansu . pa3BHUTHSA
HHasAa
0€ BOCIIMTaHHE Texnonorus ANEKTPUUECKIX

NEeATEILHOCTD N
a”aimmsa ceTell U CUCTEM

00pa3oBaTeNbHBIX 1pH COOITIONEHHHU
3amad napaMeTpoB
KavyecTBa
ANEKTPOIHEPTUU U
3KOHOMHNYHOCTHN
PEKHUMOB

I1-5 - IIpennarars
ONTUMAIBLHBIN
BapHaHT Pa3BUTUS
3JIEKTPUYECKON
ceTu

1.4. IIporpaMMa AMCUMIIIMHBI PEATIM3YETCS HA TOCY1apCTBEHHOM s13blke Poccuiickoil @enepanui .
2. YYEBHO-METOANMYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
Pe:xxuMbl padoThl 31eKTPOIHEPreTHYECKUX CHCTEM

DJIeKTPOHHBIE pecypchbl (M31aHMS)

1. AnanuueBa, , C. C.; AHanu3 3MEKTPOIHEPTrETHUECKUX CETeH U CUCTEM B MpPUMEpax U 3ajadax : yueOHoe
nocobue.;  Ypanbckuit  ¢enepanpHblii  yHuBepcurer, OBC  ACB,  EkarepunOypr;  2016;
http://www.iprbookshop.ru/65910.html (nexkTpoHHOE U31aHUE)

2. AmanmnueBa, , C. C., llemtor, , C. H.; [IpoekTupoBaHue 3JIEKTPUUYECKUX CETeH : ydeOHOe mocolue.;
W3narenscTBo Ypasbckoro yHuepcutera, ExarepunOypr; 2017; http://www.iprbookshop.ru/106771.html
(OnexTpoHHOE U3/IaHKE)

ITeyaTHbIE U3TaHUSA



1. Ananmnuesa, C. C., Mb3un, A. J1., lllemtor, C. H.; Dnextpudeckue cetu v cucteMbl. TUMOBBIE 33124 : y4eO.-
metoa. nmocodue.; YI'TY-VIIU, Exatepunoypr; 2006 (24 3x3.)

2. Kapanersn, U. I'., @aitbucosuy, /1. JI.; CnpaBoyHUK MO NMPOEKTHUPOBAHUIO 3ieKTpuueckux cereil; HI]
OHAC, Mocksa; 2005 (108 3x3.)

3. AnanmnueBa, C. C., Mb3un, A. J1., lllemtor, C. H.; DnekTpudeckue cet u CUCTeMbl. THUIOBBIE 33124 : y4eO.-
Mmeroa. nocodue.; YI'TY-VIINU, Exatepunoypr; 2006 (24 3x3.)

4. Upenvunk, B. W.; Dnexrtpudeckne CUCTEMBbI M CeTH : Y4eO. I CTYIEHTOB 3JEKTPOIHEPT. CIICIL..;
DHeproaromusaar, Mocksa; 1989 (44 »x3.)

5. Wpenpumk, B. W.; Dnexrpuueckue CUCTEeMbl M CeTH : y4eO. I CTYACHTOB OJIEKTPOIHEPTeT.
crienuanbHOCTel.; Anbsiac, Mocksa; 2009 (30 3k3.)

6. AnanunueBa, C. C.; AHaJIN3 3JEKTPOIHEPreTUYECKUX CeTe M CHCTEM B NpHMEpax U 3ajadax : yuyeOHoe
nocobue s CTyAEHTOB, OOyYarollMXCs [0 HAMpaBJICHHUIO TIOATOTOBKH "DJIEKTpOIHEpreTHKa U
anekTpoTexHuka'.; M3garensctBo Ypansckoro yHuBepcureta, ExarepunOypr; 2016 (20 5k3.)

IIpodeccnonanbubie 6a3bl JAHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMbI
1) OBC "Jlans". https://e.lanbook.com/
2) Wiley Journal Database. https://onlinelibrary.wiley.com/
3) eLibrary. https://elibrary.ru/
4) EndNote Web Web of Science. http://www.myendnoteweb.com

5) IEEE Xplore Institute of Electric and Electronic Engineers (IEEE). http://www.ieee.org/ieeexplore

Matepnansl aas jaun ¢ OB3

Becy kontent DBC mpencraBieH B Buzue (aiinoB crenuanbHOro (opmarta it BOCIPOHM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BUJIE, IPUTOAHOM JUISI IPOUTEHUS C UCIOJIB30BaHUEM SKPAHHOM JTYTIbI
Y HaCTPOMKOM KOHTPACTHOCTH.

Ba3bl 1aHHbIX, HHPOPMAIMOHHO-CIIPABOYHbIE H MOMCKOBBIE CHCTEMBI

http://library.ustu.ru bubnuoreka Yp®V;

http://Idjvu-inf.narod.ru/telib.htm buGnmoTeka >neKTpOTEXHUKA U DIIEKTPOIHEPTETHKA;
http://docs.cntd.ru DnexTpoHHBIH (HOHT HOPMATUBHO-TEXHUUECKOM JOKYMEHTAIUH TeXIKCIepT;

http://www.jornals.cambridge.com Cambridge University Press.
3. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUE JUCHUIIJIMHbI
Pe:xuMbI paGoThl 31€eKTPOIHEPreTHYECKHX CHCTEM

CBeenusi 00 OCHAIIEHHOCTH JUCIHUNIMHBI CTIENHAJIU3UPOBAHHBIM M J1A00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecneyeHueM

Tabmua 3.1
Ne Buabl 3ansaTuii OcCHAIIEHHOCTH CNENNAJIbHBIX IlepeyeHb JMIEH3HOHHOTO
n/n NOMeIeHUIi ¥ MOMeleHuii 1JIs NMPOrpaMMHOr0 odecrneyeHust

CaMOCTOAITEILHON PadoThI




Jlexkmum

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens
Jocka aynuropHas

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHM3aIK y4eOHOTO
mpolecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

He Tpedyetcst

[IpakTrueckue 3aHATHS

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabOUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecto mpemnonaBarens
Jocka aynutopHas

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3auu y4eOHOTO
polecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

He Tpedyetcst

Jlaboparopubie
3aHATUA

Mebenb ayauTopHasi ¢
KOJIMYECTBOM pabovMX MECT B
COOTBETCTBUH € KOJIUYECTBOM
CTYZCHTOB

Pabouee mecTo npenoaaBarens

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3auu y4eOHOTO
polecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranun

PabGouee mecto npenogaBaTens

Ob6opynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUAM
OpraHu3aly yueOHoro
IpOLIECCca B COOTBETCTBUH C

He Tpedyercst




CaHWUTAPHBIMH MPABUIIAMH U
HOpMaMu

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJTUYECTBOM
CTYJCHTOB

Pabouee mecTo mpernogaBaress

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
IpoILIecca B COOTBETCTBUH C
CaHUTApPHBIMU ITPABUTIAMU U
HOpMaMH

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CamocTosiTenbHast
paboTa CTyICHTOB

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00YyYarOIINXCs

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTo
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUIAMHU H
HOpMaMH

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

Hepeuaqa H pacipeaeJIeHUE 3JTEKTPOIHEPIUHU

Pabouas nporpamMmma IUCHOUILIMHBI COCTABJICHA aBTOPAMMU:

Nen/m | @amuiausg Uma OTdecTBO Yuenas creneus, JloJsKHOCTD Honpasnenenne
Y4YeHoe 3BaHHue
1 Kupnukosa Mpuna KaHauaaT Jouent aBTOMAaTU3UPOBAHH
JIbBOBHA TEXHUYECKUX HayYK, BIX 3JIEKTPUUYECKUX
JIOLICHT CHCTEM
2 CraiimoBa Enena 0e3 ydeHou Crapmuit aBTOMAaTU3UPOBaHH
JmMuTtpueBHa cTeneHu, 0e3 MPEnoIaBaTe | BIX DJIEKTPUUECKHUX
YYEHOI'O 3BaHUS b CHCTEM
3 TaBnuHIEB AJIEKCaHIP KaHaugatT Jlouent aBTOMAaTU3UPOBaHH
CepreeBuu TEXHUYECKUX HayK, BIX JIEKTPUYECKUX
0e3 y4eHOro CHCTEM
3BaHMA

Pexomen10BaHO y4e0HO-MeTOAHYECKHM COBETOM HHCTUTYTA Y PAIBCKUN DHEPreTUUECKUN

ITpotokom Ne

112 or 18.06.2021 r.




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e Kupnukosa Upuna JIbBoBHa, /loneHT, aBTOMATH3MPOBAHHBIX JJIEKTPHYECKHX CHCTEM

e CraiimoBa Enena /ImutpueBna, Crapumii npenogaBareiib, aBTOMATH3HPOBAHHBIX
JJIEKTPUYECKHX CHCTEM

e Tasaunues Anexcanap Cepreesnd, /[oneHT, aBTOMAaTH3NPOBAHHBIX JJIEKTPHYECKHX CHCTEM

1.1. TexHo0rnu peanu3anum, HCMOJIb3yeMble IPU U3YYeHUH TMCHHMIIJIMHBI MOIYJIs

- Tpanunuonnas (penpoayKTUBHAs ) TEXHOIOTHUS
— Pa3znoypoBHeBoe (muddepeHnrpoBaHHOe) 00yUeHUE
o ba3oBbli ypoBEHb

*Bazoewiii I ypogeenv — coxpamnsem J102UKY CAMOU HAYKU U NO360IAEM NOAYHUMb YNPOWEHHOe, HO 8epHoe U NONHOe

npeocmasienue o npeomeme OUCYUNIUHbL, mpebyem 3Hanue Cucmemvbl NOHAMUY, yMeHue peulams npoonemuvle cumyayuu. Oceoenue
OaHHO20 YPOBHS pe3VyIbMAamos obyueHus OO0JICHO obecneuums (GopmMuposanue 3anIaHUPOSAHHBIX KOMNEMeHYUl U NO3601um
obyuawemycs Ha MUHUMATLHOM YPOGHE CAMOCMOAMENbHOCIU U OMEEMCMEEHHOCMU BLINOIHAMNb 3A0AHUSL;
Ipoosunymeuiii I yposenv — yenyonsem u oboeawaem 6a308blil ypo8eHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopabomku
Mamepuana OUCYUnIuHbl. IMo NPOUCXOOUM 3a ciem 6KIIOUeHUs: OONOTHUMENbHOU uHpopmayuu. [Jannblil yposeHs mpebyem yMeHus
peuiams npobemMvl 8 PAMKAX KYPCA U CMEHCHBIX KYPCO8 NOCPEOCBOM CAMOCMOSAMENbHOU NOCIMAHOBKU Yeau U 8b100pa NPocpammbl
Oeticmeuii. Oceoenue OaHHO20 YPOBHI Pe3yIbMAMos 00YUeHUs NO380AUM 00YUAIOWEeMYCS HOGBICUMb YPOBEHb CAMOCTOAMETbHOCTU
U OMEEMCMBEHHOCIU 00 MBOPYECKO20 NPUMEHEHUSA 3HAHULL U YMEHU].

1.2. Conep:kanue Q¥ CHUANINHbBI

Tabmuma 1.1

Kon
Pa3nen, tema
pasneda, AMCHHILTHHBL Conep:xanue

TeMBbI

I/ICTOpHSI CTAaHOBJICHUS U PA3BUTUA U 3aJa4Yd NIEpCAadu U

P1 Bsenenue
pacrpeeNieHus DIEKTPOIHEPTHH.

OHepreTuyeckas U dJIEKTpHUYECKasi CHCTEMBI. TeXHUKO-
9KOHOMHUYECKHE MTPEUMYIIECTBA CO3/IaHMUS SHEPTOCUCTEM U UX
o0benuHeHNH. IlepcreKTHBEI 1 OCHOBHBIE ITPOOJIe-MbI Pa3BUTHS U
JKCIDTyaTalMy sHeprocucteM. IToHATHE 0 pacnpenenéHHbIX
31eKTpuueckux cetTsix. [lepenaya u pac-npeneneHue
3JIEKTPOIHEPTUH. DIEKTPOIepeaur Iepe-MEeHHOTO U TOCTOSTHHOTO
Toka. Kimaccudukanus snexkrpuieckux ceteid. Buas
3JIEKTPOYCTAaHOBOK M UX HOMUHAJIbHBIE JaHHBIE. 3a/1a4M PacuéToB
CEeTeH.

OHepreTudeckas u
JIIEKTPUIECKasi CUCTEMBI

P2.T1

Bozayunsie tnann anextponepenayuu (BJI). Knaccudukanus BJI.
Konctpyxknus BJI. Onements! onop. IIpo-Boja u rpo3o3aliuTHeIE
Tpocel. CTaHAApTHI Ha IPOBOAA U TPOChl. OYyHIAMEHTBHI, U30JISITOPHI
1 TMHeHHas apmatypa. Cxemsl 3amemienus BJI. Onpenenenue
[IapaMeTPOB CXEM 3aMEIICHUs. 3aBUCUMOCTb IapaMETPOB CXEM
3aMelleHust oT KoHCTpykuuu BJI. JIunuu ¢ paciuennéHHpIMu
npoBojamu. [Torepu MomtHocTH Ha kKopoHy B BJI. I'enepanus
peaktuBHOM MoTHOCTH. Cxembl 3amernienns BJI pazmuaabx
KJIACCOB HOMUHAJIbHBIX HaNPSKEHHUH.

Bo3znymnbie nuHun
AIEKTpOIepeIaun

P2.T2




P2.T3

KabensHbIe THHHNA
AJIEKTpOIIepeIaun

Kabensubie muann anekTponepenaun (KJI). Kimaccudukarmms KJI.
Konctpyxmus KJI. Cranmapts! n mapkupoBka KJI. Cxemsr
3aMelIeHHsI KaOebHBIX JIMHUN U ONPE/ICIICHUE UX TapaMeTPOB.
ITotepu monHOCcTH B M3omsiuu KJI. 'eneparnus peakTHBHOIM
MOIHOCTU. CXEeMBI 3aMeIIeHUS KaOCTbHBIX JTUHHUIA Pa3IMIHBIX
KJIaCCOB HOMHUHAJIbHBIX HANPSIKECHUI.

P2.T4

Tpancdopmatops! u
aBTOTPaHC(HOPMATOPEI

TpanchopMaTopsl U aBTOTPaHCHOPMATOPBI. DIEMEHThI
KOHCTPYKUUH TpaHCPopMaTopoB. CTaHIApTHl U MAPKH-POBKA
TpaHcpopmaTopoB. CxeMbl 3aMeLIeHUs TPaHC(HOPMATOPOB.
Oco0eHHOCTH KOHCTPYKIUHU aBTOTpaHC(hopMa-TopoB. CXeMbl
3aMelleH st aBToTpancGopmaTopos. [Ipe-umyiiectsa
aBToTpanchopmaTopoB. OnpeeeHue mapa-MeTPOB CXEM
3aMelieHus TpaHc@opMaTopoB. [ToHATHE CXeMBI COETUHECHUS
00MOTOK TpaHC(hOPMaTOPOB.

P2.T5

Hcrounuku n HOTpe6I/ITCJ'II/I
SJICKTPOSHCPIUn

HcTounnky 1 moTpeduTenH IIeKTpodHeprun. [Ipen-crapinenne
HUCTOYHUKOB AJIEKTPOIHEPTUH MPU PACUETAX YCTAHOBUBIIUXCS
pexuMoB. ICTOYHNKY KOHEYHOU U OEC-KOHEUHOI MOIITHOCTH.
Crioco0s!I pecTaBIeHHs dJIEKTPUIECKIX HAarpy30K B
SIEKTPUUECKUX pacu€Tax yCTaHOBUB-IITUXCS PEKIMOB.
Cratuueckue XapakTepUCTUKHU HarPy30K MO HAPSDKEHUIO.
Crioco0bI anmpoOKCUMAIIUY CTATUYECKUX XapaKTEPUCTHUK HArpy3o0K.

P3.T1

I'paduku 35eKTprUECKUX
Harpy30K CeTH

I'paduku srekTpudeckux Harpy3ok cetd. Buapl rpadukos
Harpy30K. OCHOBHBIE TPYIIbI TOTPEOUTENEH TIEKTPOIHEPTUN U UX
TUIOBBIE TpadUKy Harpy3Ku. Pacuér-Hple HArpy3KH U UX
XapaKTePUCTUKH. YHCIIO 9acOB HC-TI0JIB30BAaHHS MAaKCUMAIBHOH 1
YCTaHOBJICHHOI MomIHO-cTH. K03 duuumenTs! yuactus B
MaKCHMyM€ Harpy3KH, HCIOJIb30BaHHS YCTAaHOBIEHHOH MOIIHOCTH,

(hopMBI.

P3.T2

[ToTepu MOITHOCTH U YHEPTUU
B 3JIEMEHTaX ANEKTPUUECKHUX
ceTelt

[Torepr MOIIHOCTH U PHEPTUH B AJIEMEHTaX 3JIEKTPUUECKUX CETEHl.
[Torepu MOIIHOCTH B JIMHUSAX U TpaHCHOPMATOPax MPH
COCPEIOTOYEHHBIX Harpy3kax. [lorepu sHeprun B IMHUAX U
TpaHchOpMaTOpax u UX OIpeJielieHHe 10 rpadukaM Harpy3oK.
[NonsiTHe 0 mpuHIHNax yuéra snexTpodHeprun. CedbecTouMocTh
[IPOU3BOJICTBA, IEpEauu 1 MOTEPh IEKTPOIHEPTUH.

P4.T1

AHanu3 pexxuMoB pa-60ThI
JIMHUM C TIOMOIIBIO BEKTOPHBIX
U KPYTOBBIX AMAarpaMM

BexTopHBIE tMarpaMMBbl TOKOB U HaNIPSDKEHUH y4acTKa CeTH.
[Tagenne u moTeps HAPSHKEHUS B AJIEMEHTaX AJIEKTPHUUECKOM ceTH.
Onextpuyeckuil pacuét JISII mo ToKy U MOITHOCTH Harpy3Ku.
AHanu3 pe>XUMOB PabOTHI JIMHUH C TIOMOIIBIO BEKTOPHBIX
nuarpamm. [pubmikeHHbIe METOABI ONIpeieIeHHs TOTEPh
HanpsoxeHus B JISII ¢ ogqHOM WM HECKONBKUMU Harpy3Kamu.

[IpencraBnenne >1eMEHTOB AJIEKTPUUECKUX CETEH B BUJIE
YeTHIPEXIOIIOCHUKOB. KpyroBbie nuarpaMmsl Jin-HAR
3JIEKTponepeaun. AHAIN3 PEXUMOB pabOTHI AIIEKTPOIIEpPEaayH C
[IOMOILBIO KPYTOBBIX AUArPaMM.

P4.7T2

[Ipobnemsr nepepayn
AJIEKTPOIHEPTUH HA OOJIBIIINE
paccrosHus

OCHOBHBIE TEXHUYECKHE H IKOHOMHYECKHE np06neMm nepeaayn
AJIEKTPOIHEPTUU HA OOJIBIINE PACCTOSHUS. Y paBHCHHE JIIMHHON
nuHuM. MccnenoBanue pexxuMoB JAbHUX JEKTpoIepeaay.
Pexxumbl anekTporniepesad JJIn-HOH B Y€TBEPTh U B TIOJIOBUHY
JIIuHbI BOJIHBL [Ipenen nepegaBaeMoil MOIIHOCTH JaibHEen




anektponepenadu. [lytu yBenudeHus nporycKHOM CLIOCOOHOCTHU U
9KOHOMUYHOCTH paboTHI JambHUX dJeKTponepenad. Kommencarms
Y HACTpOIKa MapaMeTpoB JAILHUX 3JIeKTporiepeaad. [ nokue
3NIEKTpOTIepeIauu, IPUHIUITEI BEITIOJHEHHS U OCOOCHHO-CTH
pacuétoB pexxumoB. Ycrpoiictea FACTS.

3amaun pacy€ToB apa-MeTpoB

3amaun pacy€ToB MapaMeTPOB PEKMUMOB AIEKTPHUECKUX CETEH.
Cucremoo0pa3yrolue, palOHHbIC U MECTHBIC CETH, UX MECTO U
pOJIb B DJIEKTpUUECKUX cucTeMax. Cxe-Mbl 3aMEeIICHUSI MECTHBIX U

P5.T1 . N o
PEXMMOB JIEKTPUUECKUX CETEN | pallOHHBIX 3IEKTpHUUYeCcKUX ce-Tel. [IpuBeaeHne napaMeTpoB cxem
K OZIHOH CTyNEeHU HanpsikeHHs. PacuéTHble Harpy3Kku
OTpeOUTENeH.
Pacuér pa3oMKHYTOH CETH MO MOIIHOCTAM U TOKaM Harpy3ok.
i . Merton nocienoBarenbHbIX MpuOImKeHuit. Kpurepuit octaHoBKH
Pacuér pa3oMKkHyTOM ceTH N0
P5.T2 UTEPaTUBHOIrO Npouecca. BekTopHble AuarpaMmMbl TOKOB U
MOIITHOCTSIM M TOKaM Harpy3oK . . L
HaIpPsHKEHUH pa30MKHYTOM pa3-BETBIEHHON CceTH. YacTHBIE ClTydan
pacuéra MECTHBIX CETEH.
[IpyHIHITEI pacuéTOB YyCTAaHOBUBIIHUXCS PEKUMOB KOJIBLEBBIX
3NEKTPUIECKHX ceTel. [IpaBuiIo MOMEHTOB B pacy€Tax KOJIBIEBBIX
Pac4ér KonpLeBbIX JNEKTpUIECKHX ceTel. [locienoBaTenbHOCTh pacuéTa KOIbIEBBIX
PS.T3 JIEKTPUIECKHUX CETEH U CeTel B TOKax M MOIIHO-CTAX. MeTOJ TOUKH IMOTOKOpa3aeia.
) nepeaad ¢ IByCTOPOHHUM MeTton ypaBHHUTEIH-HOTO MOTOKAa. OCOOEHHOCTH pacuéra
MUTaHUEM 3JIeKTpoIepeiadn ¢ ABYCTOPOHHUM MHUTaHueM. Mcronb30Banue
CBOMCTBA OJI-HOPOJHOCTH JUIsl YIPOILEHUS SJEKTPUUECKUX
pacyeTos.
3amaun pacy€TOB PEKUMOB CIOKHBIX IIEKTPUUECKUX CETEH.
. Pacuérnrle Harpy3ku norpedureneil. Y4ET KOMIUIEKCHBIX
3agaun pacyéToB napa-MeTpoB
k03P PULIMEHTOB TpaHCHOPMALTUH. DIEMEHTHI TOMOJIOTHU
P6.T1 PEXKUMOB CIIOKHO-3aMKHYTBIX
z 3aMKHYTBIX 3JIEKTpHUYECKUX cxeM. OTpesieieHNe CUCTEMBI
3IEKTPUIECKUX CeTei
HE3aBUCHMBIX KOHTYPOB. 3akoHbsl OMa 1 Kupxroda B MmaTpuuHOM
Bujie. O600MEHHOE YpaBHEHUE COCTOSHUS dIIEKTPHYECKON HEITH.
OcHoBHBIE NTONIOKEeHUS MeTola | OCHOBHBIE MOJIOKEHHS METOIa TPeoOpa3oBaHus
P6.T2 npeoOpazoBaHus CJI0KHO3aMKHYTBIX JIEKTPUUECKHX ceTel. PasHoc Harpy3ok Ha
) CI0KHO3aMKHYTBIX MarvcTpaJbHOM y4acTKe CETH U U3 LIEHTpa 3Be3abl. [lopsa-10k
JNEKTPUIECKHUX CeTel pacuéToB METOJIOM NPe0Opa30BaHUs.
N Koadduiumentsr TokopacnpeneneHus 1 TOTOKOPACTIPeIeICHHS.
Pacuér pexxuma cetu merogom .
Pacuér snekTpuueckux pexuMoB CETH METOI0M K03 (HUIIMEHTOB
P6.T3 KO3 PULIMEHTOB
pacnpeneneHus. MeTo HaJOXKEHHsI X €T0 IPUMEHEHHE IS
pacnpeneneHus ..
pacuéra pexxumMa CeTH.
MeTon KOHTYpHBIX YPaBHEHHN | YpaBHEHUS KOHTYPHBIX TOKOB M KOHTYPHBIX MOIIHO-CTEN AJIA
P6.T4 Y €ro npuMe-HeHue Jist CIIO)KHO3aMKHYTBIX CETeH B KOOPAMHATHOW U MaTpPUIHOH opme.
) pacuéTa CI0KHO3aMKHYTEIX | KaHOHMYecKHe KOHTYpHBIE YPABHEHHUS U UX 3aIIUCh 110 CXEME CETH.
ceTeil.
Mertoa ypaBHEHUH Y3JI0BbIX YpaBHEHHUS y3OBBIX HANPsHKEHUH. AnreOpandeckas u
P6.TS HaIpPsKEHUN U €T0 TPUTOHOMETpHUECKasi (YOPMBI 3aIIMCH YPABHEHHUH y3JI0BBIX
) MIPUMEHEHHUE IJIs pacuéra HanpspKkeHul. JInHeapu3anus ypaBHEHUM y3JI0BbIX HAIPSDKCHUM.
CJI0’KHO3aMKHYTBIX CeTel
CoBpemenHbIe MeTOIbI pacueTa | CoBpeMEHHbIC aJIrOPUTMBI PacyéTa yCTaHOBHUBLIETOCS pEXXUMa
P6.T6 YCTAHOBUBLIMXCS PEXHMOB cetr. OCOOEHHOCTH y4€Ta TpaHC(HOPMATOPHBIX CBA3EH U yUeT

3JIEKTPUUYECKUX CETEH.

HEYPaBHOBEUICHHBIX KO3 QHIIMEHTaX TpaHCHOpMAITHH.




Pazpezanue cucTemMsl Ha TIOICHCTEMBI. BBIOOp HE3aBUCHUMBIX
IIEPEMEHHBIX CUCTEM YPABHEHUM.

0O030p COBpEMEHHBIX METOJIOB pacuéTa pPeKUMOB
P7 3akiroueHue 3JIEKTPOIHEPIeTUUECKUX CUCTEM. [lepCrieKTUBHBIE METOBI.
Pa3ButHe mporpaMMHOTO OOECTIEUEHMS.

1.3. HaHpaBHCHI/Ie, BHUbI BOCIIUTATEIIHLHOM ACATCIIBHOCTU U UCTIOJIb3YCMbIC TCXHOJIOTHHU

Ta6muma 1.2
Hanpasnenue Bun o L ——
BOCIIMTATCIBHON | BOCIHMTATSIBHOM BOCITHTATEIEHOM KoOMITeTeHIHs Pesynbratsl
NeITeILHOCTH NeITeIbHOCTH NEeATENBHOCTH 00yueHnus
I1K-39 - Crocoben V-5 -
OCYILECTBIISATh AHanu3upoBaTh U
pacy€T pexxuMoB peryiupoBarb
AJIIEKTPOIHEPIreTHYEC | MapaMeTphbl
KHX CeTel U CUCTEM, | YCTAaHOBUBIIUXCS
UX TEXHUYECKUH U PEXKUMOB
Texnonorus DKOHOMUYECKUN 3JIEKTPOIHEPreTuy
CaMOCTOSTEILHON | aHaIu3 €CKHX CHCTEM
npoQopreHTaLmo paboThI BPY4YHYIO H C
[Ipodeccuonansu HHas Textonor ITOMOILIBEO
0€ BOCIIUTAaHUC CSTENBHOCTS I [POrPaMMHBIX
KOMIIJIEKCOB
00pasoBaTebHBIX
3a/1a4 I1-3 - [Ipennarate
cpeacTa u
CIIOCOOBI
peryiaupoBaHus
PEKUMOB
3IEKTPOIHEPIreTHY
€CKHX CHCTEM

1.4. IIporpaMma TUCIMITIMHBI pealu3yeTcs Ha rocy1apcTBEHHOM s3bike Poccuiickoit @enepanny .
2. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYHEHUE JUCIUIIJINHbI
Ilepenaua u pacnpeaeseHne 3JIeKTPOIHEPIrun

DJIeKTPOHHBIE pecypchbl (M31aHMs)

1. AnanuueBa, , C. C.; AHanu3 3MEKTPOIHEPTETHUECKUX CETeH U CUCTEM B MpPUMEpax U 3a7adax : yueOHoe
nocobue.;  Ypanbckuit  ¢enepanpHblii  yHuBepcurer, OBC  ACB,  EkarepunOypr;  2016;
http://www.iprbookshop.ru/65910.html (nexkTpoHHOE H31aHUE)

ITeyaTHbIE U3TaHUSA

1. Ananunuesa, C. C., bapronomeii, C. U.; DIeKTpoIHEPTeTUUECKUE CUCTEMBI U CETH : yueOHOe TTocoOue st
CTYJICHTOB BYy3a, OOyd4aromuxcsi 1o HampaBieHuto moarotoBku 13.03.02 - DrnexkTpol’HepreTuka u
ANEKTpOTEeXHUKA.; M3maTenbcTBO Ypansckoro yauepcutera, Exarepunoypr; 2019 (15 ak3.)



2. AnannueBa, C. C.; AHaIU3 AIEKTPOIHEPIETHUECCKUX CETEH M CHUCTEM B MpUMEpax W 3a7adax : ydeOHoe
nocobue i CTYIEHTOB, OOyYaromMXCS MO0 HAaMpaBiIeHHIO MOJATOTOBKU "DJIEKTpO’HEpreTuka |
anekTporexHuka".; U3marenbcTBo Ypanbckoro yHuBepcuteta, Exatepunoypr; 2016 (20 3x3.)

3., Anannuesa, C. C., Msi3un, A. JI., lemtor, C. H.; CipaBouHble MaTepHalibl sl KypCOBOTO U JUILNIOMHOTO
MPOCKTUPOBAHUS : METOJ. TTOCOOME IO JUCHUILIHHE "DJIEKTPOIHEPreT. CUCTEMBI M CETH'" I CTYJIECHTOB
crnenuanbHocTer 140205 - DnexrposnepreT. cucteMsl U cetd, 140204 - Dnexrtp. ctanuuu, 140203 - Penelinas
3alUTa ¥ aBTOMAaTU3alKA 3JIEKTPOIHEPreT. CUCTEM OY., 3204 U 3a04. B COKpal. cpoku ¢popm odydenus. Y. 1.
DnektpolrHepreTudeckue cucteMsl u cetd; YI TY-YIIN, ExarepunOypr; 2006 (24 5k3.)

4. Upenvunk, B. W.; Dnexktpuyeckue CUCTEMBI M CeTH : YueO. IJid CTYACHTOB SJIEKTPOIHEPr. CIell..;
OHeproatomusnaat, Mockaa; 1989 (44 »xk3.)

5. Wpenvumk, B. W.; DnexTpuueckue CUCTEeMbI M CeTH : y4eO. I CTYACHTOB OJIEKTPOIHEPTeT.
crienuanbHoCcTel.; Anbsiac, Mocksa; 2009 (30 3k3.)

6. Kapanersn, U. I'., ®aiibucosuy, J[. JI.; CnpaBoyHUK MO MPOEKTHUPOBAHUIO AEeKTpuueckux cereid; HI
OHAC, Mocksa; 2005 (108 3k3.)

7. AnanndeBa, C. C., Mb3uH, A. J1., lllemtor, C. H.; DnexTpuueckue ceTu u cucteMbl. TUoBkIe 3a1a4u : yue0.-
meto1. mocobue.; YI'TY-VYIIU, ExatepunOypr; 2006 (24 3x3.)

8. Kapanersin, U. I'., ®aitducosuy, . JI., llanupo, . M.; CipaBo4YHHK MO IPOSKTUPOBAHUIO AIEKTPUUECKUX
cereit; DHAC, Mockaa; 2009 (3 3k3.)

IIpodeccuonanbHbie 6a3bl JTAHHBIX, HHPOPMALHOHHO-CIIPABOYHBIE CUCTEMbI
1) ObC "Jlans". https://e.lanbook.com/
2) Wiley Journal Database. https://onlinelibrary.wiley.com/
3) eLibrary. https://elibrary.ru/
4) EndNote Web Web of Science. http://www.myendnoteweb.com

5) IEEE Xplore Institute of Electric and Electronic Engineers (IEEE). http://www.ieee.org/ieeexplore

Matrepuansi aas jaun ¢ OB3

Becy xontent DBC mpexacrarieH B Buue GaioB crnenuaibHOro Gopmara Jyisi BOCIIPOU3BEICHHS
CHHTE3aTOPOM PEUH, a TAK)KE B TECTOBOM BH/IE, IPUTOTHOM JJIsl TPOUYTEHUS C HCTIOIB30BAaHUEM SKPAHHOM JTYTIBI
Y HaCTPOMKON KOHTPACTHOCTH.

Ba3bl 1aHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE H TOMCKOBBIE CHCTEMBI

http://library.ustu.ru bubmmorexka YpdV;

http://ldjvu-inf.narod.ru/telib.htm bubanoreka 31eKTpOTEXHUKA U SIEKTPOIHEPreTHKA;
http://docs.cntd.ru DnexTpoHHBIN (HOHIT HOPMATUBHO-TEXHUYECKOH JOKYMEHTAIMH TeXdKCIepT;

http://www.jornals.cambridge.com Cambridge University Press.
3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
Ilepenaua u pacnpeesieHue 3JIeKTPOIHEPTUH

Caenennsi 00 OCHAIIEHHOCTH JUCHUILIMHBI CIEUATU3UPOBAHHBIM H J1a00PATOPHBIM
000pyI0BaHHEM M POTrPAMMHBIM 00ecredyeHueM



Taomnuma 3.1

Buabl 3ansaTmii

OCHAaIIeHHOCTh CHEeNHAJIbHBIX
NOMeleHUH U MOMelleHUi 15
CaMOCTOATEIbHOI padoThI

IlepeyeHb JIMLIEH3UOHHOTO
NPOrpaMMHOro obecneyeHust

Jlexmum

Mebens ayauTopHast ¢
KOJIMYECTBOM pabovHX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYZCHTOB

Pabouee mecto npemnonaBarens
Jocka aynuropHas

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3alIiy y4eOHOTO
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

He TpeOyeTcs

[IpakTrueckue 3aHATHS

Mebens ayauTopHasi ¢
KOJIMYECTBOM pabo4HX MECT B
COOTBETCTBHUH C KOJIHMUECTBOM
CTYZCHTOB

Pabouee mecto npenonaBarens
Jocka aynuropHas

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiK y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMu

He Tpe0yeTcs

JlaGopaTopHsbie
3aHATUA

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabo4HX MECT B
COOTBETCTBUH C KOJIMUYECTBOM
CTYJCHTOB

Pabouee mecTo npenoaasarens

IIepconasibHBIE KOMITBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIu yueOHOTOo
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMu

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranun

PabGouee mecto mpenogaBaTens

He Tpe0yeTcs




O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMH

Texymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

Meb6enb ayauTopHas ¢
KOJINYECTBOM pabounX MECT B
COOTBETCTBHUH C KOJTUMIECTBOM
CTYZCHTOB

Pabouee mecTo nperoaaBaTeiisd

HepCOHaHBHbIe KOMITIBIOTCPEI 11O
KOJINYECTBY 0OYYaIOLINXCS

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuy y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU H
HOpMaMH

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CaMocTosTenbHas
paboTa CTyAEeHTOB

IIepcoHasbHBIE KOMITBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIuyi y4eOHOTO
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMu

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES
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