[[ognucado v ymBepwgedo 8 CH[ 11.10.2022 18:33:33H[0 =magayu 2834017

MuHHCTEpCTBO HAyKH U BhIcIIero oOpa3oBanus Poccuiickoit denepanun

@enepanLHoe ToCy1apCTBCHHOC aBTOHOMHOC OGp&BOB&TGHBHOG YUPCIKACHUC

BBICIIIETO 00pa30BaHUs

«Ypanbckuii penepanbHblil yHUBEpcUTeT UMeHH repBoro [Ipesunenta Poccuu b.H. Enbrinnay

YTBEPXIAIO

JlnpexTop 1o o0pa3zoBaTeIbHON

« »

JCATCIIBHOCTH

C.T. Kusases

PABOYAS ITIPOI'PAMMA MOIYJIA

Kon mopyas

Monyab

1160244

DNEKTPOIHEPTETUUECKUE CUCTEMBI, CETHU U UX
IIPOEKTUPOBAHUE

Exatepunoypr




ITepeuyenn cBeenuii 0 padoyeii nporpaMmme MoayJist

YueTHLIE JaHHBIE

O0pa3oBare/ibHasi IporpaMma
1. DneKkTposHepreTuKa M AIEKTPOTEXHUKA

Koa OI1

1. 13.03.02/33.01

HanpaB.neHne noAroTOBKH

Kon HalpaBJC¢HUA U YPOBHA IMOATOTOBKHA

1. DnexTposHepreTuKa 1 3MEeKTPOTEXHUKA 1. 13.03.02
IIporpamma MoJyJisi COCTaBJI€Ha aBTOPaMM:
Yuenas
Ne i/ @ammans Hvs cremne eHoe o oc 1
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1. OBIIAA XAPAKTEPUCTHUKA MOYJISA DiieKTpo3HepreTH4ecKue CHCTeMbl, CeTH U UX
NPOeKTHPOBaHNE

1.1. AHHOTAUMSA COAEPKAHUS MOTYJIA

B monyne Bxonaar nucuuruinbbl: «llepenaya u pacnpeeseHus 3J1eKTPOIHEPTH»; « AHAINU3 PEKUMOB
ANEKTPOIHEPIeTUYECKUX CHUCTEM», a TaKKe IMPOEKT Mo Moayito. M3ywarorcs crmocoObl mepenadud u
pacnpeneneHus eKTPodHeprun. M3ydaroTcest 3J1eMeHTHI 3JIEKTPOIHEPTreTHUECKUX CUCTEM, OCOOCHHOCTH
ux paboThl, CXEMbl 3aMEUICHHs JUIsl PAcueTOB PEXKHUMOB DJIEKTPOIHEPreTHUYECKHX CHCTEM M CeTeil.
PaccmaTrpuBaroTcsi BOpOCHl pacyeToB M aHajiN3a yCTAaHOBUBLIMXCS PEKHUMOB AJIEKTPOIHEPTETUUYECKUX
cuctem. [IpegycmaTpuBaercs TEOpETUUYECKOE U MPAKTUYECKOE OCBOCHHE COBPEMEHHBIX MPOTrPAMMHBIX
KOMIUIEKCOB pacuera M aHajin3a YCTAaHOBHBIIMXCS PEKUMOB. AHATU3UPYIOTCS MPUHIUIBI Pa3pabOTKu U
BbIOOpa palMOHATBHBIX CXEM Ppa3BUTHS DIEKTPHUUECKHX CETeH, H3ydaroTcsi MeToAbl o0OecredyeHus
HaJEKHOT0, KAYECTBEHHOT'O M SKOHOMHYHOTO 3JIEKTPOCHA0KEHUS TOTPEOUTENEH C YIETOM IKOJIOTUYECKUX
U COLMANBHBIX (AaKTOPOB, a TaKXkKe MEPCHEKTUBHI pa3BUTHs ceTd. M3ydaroTcs mapameTphl KadecTBa
ANEKTPOIHEPTHH, CTHOCOOBI UX PETryJIUPOBAHMS, METOIbI TMOJACpPXKAHHUS KAauecTBa SJICKTPOIHEPTHH B
SHEProCUCTEMaX B COOTBETCTBUU C TPEOOBAHUAMHU JCHCTBYIOIINX CTAHIAPTOB.

1.2. CTpykTypa U 00beM MOAYJIfl

Tabnuna 1

O0beM AUCUUIINH MOAYJIS

Ne " BCET0 MOAYJ B 3A4YCTHBIX
Hepellem, AUCHUILIMH MOAYJIA B MMOCJI€10BATCJIbHOCTH UX OCBOCHUSA

n/n eTHHUIAX

1 [Tepenaua u pacnpeneneHne JIEKTPUIECKON SHEPTUH 5

2 AHanu3 peKUMOB 3JIEKTPOIHEPTETUUECKUX CUCTEM 4
3 [IpoexT no Moynno DAEKTPOIHEPreTUUECKUE CUCTEMBI, CETH

U UX NPOEKTUPOBAHUE 1

HUTOTI'O o momyro: 10

1.3.I1ocsieqoBaTeIbHOCTH OCBOCHHSI MOAY I B 00pa30BaTeJILHOM IPporpaMme

IIpepexkBU3UTHI MOLYI5 1. Teopernueckas 2JIEKTPOTEXHUKA
ITocTpeKBU3UTHI U KOPEKBU3HUTHI He npenycmoTpensl
MOYJIst

1.4. PacnipenejieHue KOMIeTEHUMIi IO AUCHMIUIMHAM MOAYJsl, IUIaHHpYyeMble pe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOXYJIIO

Ta0numa 2



Ilepeyennb
AUCHUTINH
MOYJIAA

Koa u HauMeHOBaHMe
KOMIICTCHIIUHA

I[lnannpyemMble pe3yabTaThbl 00y4eHUsI
(MHAUKATOPHI)

1

2

3

AHanu3 pexuMoB
3JIEKTPOIHEPIeTH
YECKHUX CUCTEM

I1K-4 - Criocoben
paCC‘II/ITBIBaTB
HOpMAaJIbHBIC U
MIEPEXOJTHBIC PEKUMBI
AIEKTPOIHEPTETUUCCKUX
CHCTEM, OLIEHUBATH UX
JOITYCTUMOCTD 1
ONTUMAJIBHOCTH

3-54 - OnucbIBaTh METO/IBI PACUETOB U aHAIM3a
[apaMeTpPOB YCTAaHOBUBILIUXCS PEKUMOB
CJIO’KHO3aMKHYTBIX JIEKTPUYECKUX CeTeH

3-55 - OnuceIBaTh OCHOBHBIE METOBI
peryJiupoBaHusl 4aCTOTHI B
AJIEKTPOIHEPIETUUECKUX CUCTEMAaX

3-56 - OnucbIBaTh NPUHILIUIIBI TPOSKTUPOBAHUS
AJIEKTPUYECKUX CETEU

VY-40 - BoIIOTHATH pacyeThl pacipeieeHHs
MMOTOKOB MOIIIHOCTH B CIOHO3aMKHYTHIX
ANEKTPUUECKUX CETSIX

V-41 - YcranaBiauBaTh HOCIEA0BATCILHOCTD U
CTEIIEHb BO3JICUCTBUM IS PETYIUPOBKU
YaCTOTHI B YHEPTOCUCTEME

V-42 - AHanu3upoBaTh U OIIEHUBATh BapUaHThI
Pa3BUTHUSA NEKTPUUYECKUX CEeTeH Mpu
MPOEKTUPOBAHUH

I[1-26 - Pa3pabatbiBaTh 111 IPOEKTUPOBAHUS
BapHAaHTHI PA3BUTHUS DIIEKTPUUECKUX CETEH U
CHCTEM IpU COOITIOICHUN NTapaMEeTPOB
Ka4yecTBa AJIEKTPOIHEPTUU U SKOHOMHUYHOCTH
PEKUMOB

[1-27 - Tlpeanarath onTUMaIbHbIA BapUaHT
Pa3BUTHS JIEKTPUUECKOUN CETH

[1K-6 - CiocoGeH pemaThb
BOIIPOCHI Pa3BUTHS
JIEKTPOIHEPrETUUECKUX
CHCTEM C YYETOM TEXHHUKO-
SKOHOMHUYECKOTO
CONOCTABIICHUE BAPUAHTOB

3-44 - OnucbIBaTh METO/IbI PACUETOB U aHAIM3a
[IapaMeTPOB YCTAHOBMBILUXCS PEKUMOB
CJI0KHO3AMKHYTBIX JIEKTPUYECKUX CeTeil

3-45 - OnuceIBaTL OCHOBHEIE METOIBI
pEryIMpOBaHUS YaCTOTHI B
AIEKTPOIHEPIETUUECKUX CHCTEMaX

3-46 - OnucbIBaTh NPUHLIUIIBI TIPOEKTUPOBAHUS
BJIEKTPUYECKUX CETEU

V-34 - BeInoJIHATE pacyeThl pacupeacsieHus
MMOTOKOB MOIIIHOCTH B CIOHO3aMKHYTHIX
ANEKTPUUYECKUX CETAX




V¥-35 - YcranaBnuBath 10C/I€0BATEIBHOCTD U
CTEIIEHb BO3JICUCTBUM IS PETYIUPOBKU
4aCTOTHI B YHEPTOCUCTEME

V-36 - AHanM3UpPOBaTh U OIIEHUBATh BapHAHTHI
Pa3BUTHUSA ANEKTPUUYECKUX CEeTeH Npu
MIPOEKTUPOBAHUH

[1-23 - Pa3pabatbIBaTh 1J1s1 IPOSKTUPOBAHUS
BapUaHTHI Pa3BUTHS DJIEKTPUUECKHUX CETEN U
CHCTEM IIPU COOIIOACHUY [1apaMETPOB
KauecTBa 3JIEKTPOIHEPTUU U SKOHOMUYHOCTH
PEXKUMOB

[1-24 - Tlpenyarath onTUMAaIbHBIA BapUAHT
Pa3BUTHUS ANEKTPUUECKON CETH

[Tepenaua u
pacrpeneieHue
BJIEKTPUYECKON
SHEPTUHU

I1K-4 - Crocoben
paCC‘II/ITBIBaTB
HOpMaJIBHBIe n
HepeXO,[[HI)IG pe)KI/IMI)I
AJIEKTPOIHEPTETUUCCKUX
CHUCTEM, OLICHUBATH UX
JOMYCTUMOCTD H
OIITUMAJIBHOCTH

3-50 - Onpenensate HEOOXOJUMBII HAOOP
UCXOIHOU WH(POPMAITUH JIJISl PACYSTOB
pacrpezieseHus IOTOKOB MOIIHOCTH B
JIEKTPUYECKOMN CETH

3-51 - O0BACHATL OCOOCHHOCTHU
MPEJICTaBJICHHS HarPy30K U UCTOYHHKOB
AIIEKTPUYCCKOM SHEPTUH B 3ajaUe pacyeTa
YCTaHOBHBIIIETOCS PEKUMA DIICKTPHUUCCKOM
ceTH

3-52 - OnucsIBaTh METOIBI PACUETOB U aHAIM3a
[1apaMeTPOB YCTAHOBUBILHUXCS PEXKUMOB U
MOTEPh AIEKTPOIHEPTUHU B
ANEKTPOIHEPTETUYECKUX CUCTEMAX

3-53 - OnouceIBaTL OCHOBHEIE METOBI
pEryIMpOBaHUs MapaMeTPOB KayecTBa
ANEKTPUYECKOM SHEPTUU

V-37 - Onpenensitb YUCICHHbIC 3HAUCHUS
MapaMeTpbl CXEM 3aMEIICHUS IIEKTPUICCKIX
ceren

V-38 - BeInoiHATh pacyeThl NapaMeTpOB
PEXKHUMOB AJIEKTPUUYECKUX CETEH U MOTeph
ANEKTPOIHEPTHH

V¥-39 - AHanu3upoBaTh U PEryInupoBaTh
napaMeTpbl yCTAHOBUBIIUXCS PEKHMOB
AJIEKTPOIHEPTETUUECKUX CUCTEM BPYUHYIO U C
MOMOIIIBIO TPOTPAMMHBIX KOMILJIEKCOB

[1-24 - OcyuiecTBasATh pacuéThbl
YCTaHOBUBILUXCS PEKUMOB
ANEKTPOIHEPTETUYECKUX CUCTEM




I1-25 - [Ipeanaratk cpencTBa U CriocoObI
pEryJIMpOBaHus PEKUMOB
3JIEKTPOIHEPrETUYECKUX CUCTEM

ITIK-6 - CriocobeH pemniaTh
BOTIPOCHI Pa3BUTHSI
AJIEKTPOIHEPTETUUECKUX
CHCTEM C YU4ETOM TEXHHKO-
HKOHOMHUYECKOTO
COTIOCTABJICHHE BAPHAHTOB

3-40 - OnpenensaTh HEOOXOAUMBINA HAOOP
MCXOIHOU WHGOPMAITUH JIJIS PACYCTOB
pacnpe/elIeHUst TIOTOKOB MOIITHOCTH B
ANIEKTPUUYECKON CETH

3-41 - O0BACHATE OCOOEHHOCTH
MIPEJICTABJICHHS HATPY30K U UICTOYHHKOB
ANEKTPUICCKOM SHEPTUU B 3a7a4Ue pacyeTa
YCTAaHOBHBIIIETOCS PEKUMA IIIEKTPUICCKON
cetn

3-42 - OnucbIBaTh METO/IbI PACUETOB M aHAJIU3a
MapaMeTpPOB YCTAHOBUBILIUXCS PEXKUMOB U
MOTEPH JIEKTPOIHEPTUU B
AJIEKTPOIHEPreTUUECKUX CUCTEMAaX

3-43 - OnnceIBaTh OCHOBHBIE METOIBI
PETYIHPOBAHMS TAPAMETPOB KadeCTBA
JIEKTPUYECKON SHEPTUU

V-31 - OnpeaensTh YUCICHHbBIC 3HAUCHUS
MapaMeTphl CXEM 3aMEIIECHUS AIEKTPUUECKUX
ceTen

V-32 - BbIIOJHATH pacyeThl NapaMeTpoB
PEXKUMOB IEKTPUUYECKUX CETEH U MOTEPh
ANEKTPOIHEPTUH

V-33 - AHanu3upoBaTh U PEryJUPOBATH
napaMeTpsl yCTAHOBUBIIUXCS PEKUMOB
ANEKTPOIHEPTETUYECKUX CUCTEM BPYUHYIO U C
MTOMOIIBIO TPOrPAMMHBIX KOMILIEKCOB

I1-21 - Ocy1mecTBasATh pacy€Th
YCTaHOBUBILUXCSI PEKMMOB
ANEKTPOIHEPTETUYECKUX CUCTEM

[1-22 - IIpeanaraTh cpencTBa U CIIOCOObI
peryJIupoOBaHUs PEKUMOB
AJICKTPOIHEPTETUUCCKUX CUCTEM

IIpoext 1o
MOJLyJIIO
DNEeKTPOIHEPrETH
YECKUE CHCTEMBI,
CeTH U UX
MIPOEKTUPOBAHHE

I1K-4 - Crocoben
paCC'—II/ITBIBaTI)
HOpMaJ'II)HI)Ie n
HepeXOI[HBIe pe)KI/IMI)I
AIIEKTPOIHEPTETUUECKUX
CHCTEM, OLICHUBATHh UX
JOMYCTUMOCTD H
ONTUMAaJILHOCTh

3-56 - OnucbIBaTh NPUHILIKIIBI TIPOEKTUPOBAHUS
BJIEKTPUYECKUX CETEH

V-42 - AHanu3upoBaTh U OLICHUBATh BapUaHThI
Pa3BUTHUSA NEKTPUUYECKUX CEeTel Mpu
MPOEKTUPOBAHUU

I[1-26 - Pa3pabatbiBaTh 1711 IPOSKTUPOBAHUS
BAapUaHTBI Pa3BUTHS JIEKTPUUECKUX CETEN U
CHCTEM IIPU COOIIOACHUY [TapaMETPOB




KauecTBa JIEKTPOIHEPTUU U SKOHOMUYHOCTH
PEXKUMOB

[1-27 - Tlpennarath onTUMAaIbHBIA BapUAHT
Pa3BUTHS IEKTPUUECKOMN CETH

I1K-6 - CnocoGeH pemaTh
BOIIPOCHI Pa3BUTHUS
AJIEKTPOIHEPTETUYECKUX
CHUCTEM C YUYETOM TEXHHUKO-
SKOHOMHUYECKOTO
COIIOCTABJICHNE BaPUAHTOB

3-46 - OnucbIBaTh NPUHLIMIIBI IPOEKTUPOBAHUS
AJIEKTPUYECKUX CETEU

V¥-36 - AHanu3npoBaTh U OLICHUBATh BAPUAHTHI
pa3BUTHS AEKTPUUECKUX CETEH IpU
IIPOEKTUPOBAHUU

[1-23 - Pa3pabatbIBaTh 1J1 IPOEKTUPOBAHUS
BapUaHTbI Pa3BUTHS JIEKTPUUECKUX CETEN U
CHCTEM NP COOJIOACHUH ITapaMeTPOB
KauecTBa 3JIEKTPOIHEPTUU U SKOHOMUYHOCTH
PEXUMOB

[1-24 - Tlpenyiarath onTHUMAaIbHBIA BApUAHT
Pa3BUTHS IEKTPUUECKOMN CETH

1.5. ®opma o0yueHnust

OOyueHnue 1o TUCHUILITMHAM MOJIYJISl MOXKET OCYILIECTBISATHCS B OUHON U 3a04HOM popmax.




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

IMepenaya u pacnpeneseHne Y1eKTPUIECKOI

IHEPIruu

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

ITporokon Ne 3 or 16.05.2022 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOBHS PE3yIbMAmos 00YyUeHUs NO360AUM 00YUAIOWEMYCSl NOBLICUMb YPOBEHb CAMOCTOSMENbHOCNIL
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuua 1.1
Kon
Pa3nen, Tema
pasaeia, MHCHATITHHBL Conep:xanue

TeMBbI

3amada nepenadn u pacipeaeneHus dJIeKTPO3HEPIuu.
P1 Benenue [lepcneKTHBBI 1 OCHOBHBIE TPOOJIEMBI PA3BUTHS U SKCILUTyaTallH
SHEPTOCUCTEM.
ONeKTpo3HEepreTHIecKas
P2 CHCTEMa, €€ DJIEMEHTHI U UX
napaMeTphl

OHepreTuyeckas U 3JIeKTpUYecKasi CUCTEMBI. TexXHUKO-

PLTI OHepreTuyeckas u 9KOHOMUYECKHE ITPEUMYIIECTBA CO3/IaHMUS SHEPTOCUCTEM U UX

IEKTPUIECKAs CUCTEMBI o0benuHennit Kinaccudukanns 3IeKTpUUECKUX ceTeil.

HomuHanbsHbIE TaHHBIE AIEKTPOYCTAHOBOK.
Boszaymneie muann snextponepenayun (BJI). Koncrpykuus BJI.

P2.T2 Bosaymmeie munun Cxewmbl 3amenienus BJI u ux napamerpsl. CxeMsl 3amenieHus BJI

3JIEKTpOIIepeIadn .

Pa3IMYHBIX KIaCCOB HOMUHAIIBHBIX HAIMPSKEHUH.
KabGenbnbie nuanm snekrponepenaun (KJI). Cxemsr 3aMmemeHus

PLT3 KabenbHble THHUH KaOeNbHBIX JIMHUHA U onpeAeseHue UX napameTpoB. CxeMsbl

ANIEKTpOIIepeIaun 3aMeneHns KaOeNbHBIX JIMHUN Pa3UYHbBIX KJIACCOB HOMUHAIBHBIX

HaIpsOKEHUH.
Tpancdopmaropsr u aBrorpanchopmaropsl. CTaHAAPTH U
MapKHUpOBKa TpaHchopmaTopoB. CXeMbl 3aMeIEeHHS

PLT4 TpauchopmaTops! U JIByXOOMOTOYHBIX U TPEXOOMOTOUYHBIX TpaHC(HOPMATOPOB.

aBTOTPAHC(POPMATOPHI Oco0eHHOCTH KOHCTPYKIIUHU aBTOTpaHC(hopMaTopoB. CXembl

3aMemnieHus aBToTpanchopmaropoB. OnpeneneHre mapaMeTpoB
CXEeM 3aMelIeHus TPAaHC(HOPMATOPOB.




[ToTpebureny U UCTOYHUKHI

IToTpeOuTenn 1 HCTOYHHUKH JIEKTpOodHEepruH. [IpencrasicHue
HMCTOYHUKOB KOHEYHOH M OECKOHEYHOW MOIITHOCTH TIPH pacdérax

P2.T5 YCTaHOBUBIINXCS PeXUMOB. CIocoObI peCTaBICHHSI
JJIEKTPOIHEPTUU .
3NEKTPUUECKHUX HArpy30K B pacyéTax yCTAaHOBUBIIMXCS PEKUMOB.
CraTndeckne XapakTepUCTHKU Harpy30K IO HapsKEHHIO.
DnexTprudecKre Harpy3KHy,
P3 MOTEPH MOILHOCTH U
HaIpsHKEeHUS
I'padmkn srmekTprUecKkrx Harpy30K ceTu. Buapl rpadukos
Harpy30K 1 UX OCHOBHBIE XapaKTEpPUCTUKHU. THUTIOBBIE TpapUKU
I'paduxu srekTpudecKux py paxrep P ¢
P3.T1 Harpy3ku. Yucio yacoB MCHOIb30BaHMS MaKCUMaIbHOMN U
Harpy3oK CeTH .
ycraHoBjieHHoU MomHocTH. Koadduuments! yyactus B
MaKCHMyMe€ Harpy3KH.
[ToTepu MOIIIHOCTH U SHEPTUHU B DJIEMEHTAX JEKTPUUECKUX CETEH.
[orepu MomHocTH 1 3Heprun | [loTepu MOITHOCTH B IMHUAX U TpaHcpopMaTopax mpu
P3.T2 B JIEMEHTAaxX 3JIEKTPUUECKUX | COCPEAOTOUYEHHBIX Harpyskax. [lorepu sHepruu B TMHUSIX U
ceTer TpaHcOpMaTOpax U UX OIpedesieHHe 10 rpadukaM Harpy3oK.
Uucno 9acoB MaKCUMAaIIBHBIX MOTEPB.
Y cTaHOBUBIINECS PE-KUMBI
P4 3NEKTPUYECKON CETH U pacdeT
HX NapaMeTpoB
BexTopHble 1uarpaMmBbl TOKOB U HaNpsKEHUH yyacTKa CETH.
AHanm3 pexxuMa padoThl .
. [Tanenne u noTeps HaAPSKEHUSI B IIEMEHTaX IEKTPHUUECKOM CEeTH.
ydacTKa 3JIEKTPUUECKON CEeTH ¢ N R
P4.T1 ONEeKTPUYECKUN PACUET yUacTKa CETU IO TOKY U MOLIHOCTH
ITOMOIIbI0 BEKTOPHBIX
Harpy3ku. AHalIHU3 peXKUMOB pabOThI C TOMOIIBIO BEKTOPHBIX
JuarpamMm
JUarpaMm.
3anaga pacuéTta nmapamMeTpoB PEKUMA IIEKTPUUECKON CETH.
PAT 3agaua pacuéra napa-meTpoB | CucremooOpasyromue, pailOHHbBIE U MECTHBIE ceTH. CXeMbl
) peXHMMa JIIEKTPUYECKUX CeTEH | 3aMEIEHUs U IPUBEIECHUE NTapaMeTPOB CXEM K OJIHOM CTYIIeHH
HaIpPsDKEHUS.
Pac4ér pa3soMKHYTBIX ceTel 10 TOKaM U MOIIHOCTSIM Harpy3oK I10
N N JaHHBIM HadaJla ¥ KOHLA Iepeaadu. MeTon nocne 0BaTeIbHbIX
Pacuér pasoMKHYTBIX ceTel o N
P4.T3 npuoIImKeHui. Kputepun OKOHYaHHS HTEPAITMOHHOTO TIPOIIecca.
TOKaM M MOIIIHOCTSIM Harpy3ok M N
BexTopHbIe trarpaMMbl TOKOB ¥ HAIIPSDKEHUH pa3OMKHYTOM
pa3BETBIEHHOM CETH.
Metons!l pacyera nepegad ¢ IByCTOPOHHUM NTHTaHUEM IIPH
pPaBEHCTBE HAIPsDKEHUH B TOUKAaX MUTAHUSA (YaCTHBIN cirydail —
Pacuér xonbLeBbIx KoJblIeBast cxema). [IpaBuiIo MOMEHTOB B TOKaxX M MOIITHOCTSIX.
P4.T4 3JIEKTPUUECKUX CETEN U AnTOpUTM pacyéTa KOJIBLEBHIX CETEeH B TOKaX U MOITHOCTSX.
) nepenad ¢ AByCTOPOHHUM OcobeHnHocTH pacyéra 3JeKTpoIepesaldn ¢ IByCTOPOHHIM
MUTaHUEM MUTaHUEM TIPH PA3IUYHBIX HANPSDKEHUSAX B TOUKAX MUTAHUS.
Hcnonp3oBanue cBONCTBA OAHOPOAHOCTH CETH [UISl YIPOILEHUS
3NEKTPUYECKHUX PacUeTOB.
IloxazaTenu kadecTBa
P5 ANEKTPUUECKON PHEPTUU U
pETYJINPOBAaHUE HANPSHKEHUS
Bbanance! MomHOCTH 1 banancs! moutHocTH 1 sHepruu. Ilokasarenu kauecTBa
P5.T1

OHCPTUH. KauecTtBo
QJICKTPOSHCPIUU B

BHGKTqueCKOﬁ OHCPIrun U ux CBA3b C OanaHcaMu MOMHOCTCﬁ.
HpI/IHLII/IHLI peryjinpoBaHus IOKa3aTelIe KauecTBa 3J'I€KTpPI‘leCKOI>i




JIEKTPOIHEPreTUIECKUX 9HEPTUU U3MEHEHHEM OalaHCa aKTUBHOM U peaKTHBHOM
cucremax MOITHOCTEH.
[Toka3aTenu kauecTBa [TokazaTenu kauecTBa 3eKTposHepruu B coorsercteuu ¢ [OCT
P5.T2 3JIEKTPOIHEPTUU B 32144 -2013 Ha Ka4eCTBO JIEKTPUUECKON SHEPTHUH.
) SIIEKTPOIHEPIETHIECKHX
CUCTEMax
MerTonbl 1 cpecTBa HEHTPATIM30BAHHOTO U MECTHOT'O
PeryJIupOBaHuUs HAIPSXKEHUA. Y CIIOBHS CYLIECTBOBAHUS TUana3oHa
MeTtob1 U cpeacTBa LIEHTPAJIN30BAHHOTO PETYINPOBAHNS HaNpsKeHHU. JlOCTONHCTBA 1
HEHTPATU30BaHHOTO U HEIOCTaTKH 3TOro crocoda. Heo6xonuMocTh MECTHOTO
P5.T3 MECTHOTO PETryJIMPOBaHUS perynupoBanus HanpsbkeHus. CpencTBa perynpoBaHus
HaTpsDKEHUH B DNIEKTpUUecKuX | HampsbkeHus: TpaHcopmatopsl ¢ PITH u I1BB, BonsTog06aBouHbIe
CHUCTEMax TpaHC(POPMATOPBI, TUHEHHBIE PETYISATOPHL, IIYHTUPYIOLIIE
peaxTopsl, 6aTapen CTaTHYeCKUX KOHIICHCATOPOB. CHHXPOHHBIE
KOMIIEHCATOPBI.
TpanchopmaTopsl M aBTOTPaHC(HOPMATOPHI C PETYINPOBAHUEM
PerynmpoBanue HanpsHKEHS C parcop P Tpanchop P pv yap
koadurerTa TpanchopMaIiy 1Mo Harpy3Kkoit. Beioop
P5.T4 ITOMOIIBIO CUIIOBBIX -
palMOHATIBHBIX PETyJIUPOBOYHBIX OTBETBJICHUI Ha
TpaHchopMaTopoB
tpanchopmaropax ¢ PITH. Tpanchopmaropsr ¢ I16B.
PerynupoBanue HanpskeHHs] KOMIIEHCAIMEN PEaKTUBHBIX
napameTpoB JIOII u koMreHcanuel peakTUBHON MOILIHOCTH
PerynupoBanue HanpsKeHUs ¢ o
Harpy3ok. KomneHcupyomye ycTpoicTBa: IIyHTHPYIOLIHE
P5.T5 IIOMOIIBI0 KOMIIEHCUPYIOLIUX
CTPOMCT PEaKTopsl, 6aTapey CTaTUYECKUX KOHJICHCATOPOB, CHHXPOHHBIE
yerp KOMIIeHCcaTopbl. BEIOOp THIa 1 MOIIIHOCTH KOMIIEHCHPYIOLTIX
YCTPOMCTB U3 YCIIOBUS JOITYCTUMBIX YPOBHEW HAIPSKEHHUSL.
0O030p COBpEeMEHHBIX METOIOB pacuéTa yCTaHOBUBILHUXCS PEXKUMOB
Pé6 3aknro4eHne P COBp p Y P
3JIEKTPOIHEPTETHUECKUX CHCTEM.

1.3. HaHpaBHCHI/Ie, BH/IbI BOCIIUTATEIIHLHOM ACATCIIbBHOCTU U UCIIOJIb3YCMbIC TCXHOJIOTHHN

Tabmuma 1.2
Hanpasnenue Bun L —.
BOCIIMTATEIBHON | BOCIHMTATSIBHOM BOCIIHTATEIEHOI KoOMITeTeHIHs Pesynbratsl
NEITEILHOCTU NEITEILHOCTU NEeATENBHOCTH 00yueHus
[IpodeccuonansH | mpodopuenranuo | TexHomorus I1K-4 - Cniocoben V¥-39 -
0€ BOCIIUTAHHUE HHast CaMOCTOSITENIHOM | pacCYUTHIBATH AHanu3upoBath U
JIeSITCIIbHOCTD paboThI HOpMAaJbHbBIE U PEryIHpOBaTh
MIEPEXO/IHbIE napameTpsl
PEKUMBI YCTaHOBUBIIUXCS
AIIEKTPOIHEPTETUYEC | PEKUMOB
KHX CHCTEM, ANEKTPOIHEPTETUY

OIICHUBATH UX
JIOTTYCTUMOCTD U
ONTUMAIBHOCTD

€CKHMX CUCTEM
BPY4YHYIO H C
IIOMOUIBIO
MIPOrpaMMHBIX
KOMILJIEKCOB

I1-25 - Tlpennarathb
CpeacTBa u




CIIOCOOBI
peryJaupoBaHus
PEKUMOB
AIIEKTPOIHEPTeTHY
€CKHX CHCTEM

1.4. IIporpamMma JUCHUIUIMHBI pEATM3YETCSl Ha TOCYIApCTBEHHOM si3blke Poccuiickoi denepanuu .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
Ilepenaua u pacnpeneseHue JIeKTPUIECKON IHEPTUH

DJIEeKTPOHHBIE pecypchl (M31aHNs)

1. AnannueBa, , C. C.; AHanu3 JIEKTPOIHEPTrETUICCKUX CETEH M CHUCTEM B MpUMEpax M 3a7adax . ydeOHoe
nocobue.;  Ypanbckuit  Qenepanbubiii  ynusepcuter, OBC  ACB,  EkarepunOypr;  2016;
http://www.iprbookshop.ru/65910.html (DnexTpoHHOE M3 MaHKE)

ITeyaTHbIEe H3TaHUSA

1. AnanmnueBa, C. C.; AHanu3 >JI€KTPOIHEPreTHUECKUX CEeTel U CHUCTEM B MpUMepax M 3ajadax : yueOHoe
nocoOue s CTYyAEHTOB, OOYyYarollMXCs [0 HAaMpaBJICHHUIO TIOATOTOBKH "DJIEKTPOIHEpreTHKa U
anekTpoTexHuka'.; M3garensctBo Ypansckoro yHuBepcureta, ExarepunOypr; 2016 (20 sk3.)

2., Anannuesa, C. C., Mb3uH, A. JI., lllemor, C. H.; CnpaBouHble MaTepuaibl Juisi KypCOBOTO U IUILIOMHOTO
MPOEKTUPOBAHUS : METOJ. MOocoOue MO AUCHUIUIMHE "DIEKTPOIHEPreT. CHCTEMbl M CeTH" IS CTYACHTOB
crienuansHocTelt 140205 - DnexkrposnepreT. cuctemsl U cetu, 140204 - Dnekrtp. cranimu, 140203 - Peneitnas
3aIIMTa ¥ aBTOMATHU3AIHS SJIEKTPOIHEPTET. CHCTEM OY., 3304 H 3204. B COKpaIll. Cpoku popm oOyuenus. Y. 1.
OnekrposHepreruueckue cuctemsl u cet; YI'TY-VIIU, Exarepun0ypr; 2006 (24 3k3.)

3. Ananunuesa, C. C., baptonomeii, C. U.; DnekTposHepreTuyecKre CUCTEMBI U CETH : Y4eOHOE MmocoOue Jist
CTYyJICHTOB BYy3a, OOyd4aromuxcsi 1o HampaieHuto mnoarotoBku 13.03.02 - DnexkTpo’HepreTuka u
ANEKTpOTEeXHUKA.; 3maTenbcTBO Ypansckoro yuuBepcurera, Exarepunoypr; 2019 (15 ak3.)

4. Anannuesa, C. C., Mb3un, A. JI., Hlentor, C. H.; Dnexkrpuyeckue ceTH U CUCTEMBI. THUTIOBBIC 3a/1a4H : yueo.-
Metoa. nocodue.; YI'TY-VIIU, Exatepunoypr; 2006 (24 3x3.)

5. Unpenpbuuk, B. W.; DnekTpuueckue CUCTEMbl M CETH : Y4eO. Ui CTYACHTOB JJICKTPOIHEPTr. CIEIl..;
Dueproarommusaat, Mocksa; 1989 (44 sk3.)

6. Upenpumk, B. W.; Dnexktpuueckwe cHCTEeMbI W CeTH : y4deO. JUIA CTYACHTOB DJEKTPOIHEPreT.
crienuanbHoCcTel.; Anbsiac, Mocksa; 2009 (30 3k3.)

7. Kapanersn, U. T'., ®aitbucosuy, 1. JI.; CnpaBoYHHK 1O MPOEKTUPOBAHHUIO 3JeKTpuueckux cereid; HII
OHAC, Mocksa; 2005 (108 3k3.)

8. Kapanersn, U. I'., ®aitbucosuy, Jl. JI., Hlanupo, . M.; CipaBOYHHK 11O MPOEKTUPOBAHUIO AIEKTPUUECKUX
cereii; DHAC, Mocksa; 2009 (3 3k3.)

9. Kapanersn, U. I'., @aitbucosuu , /1. JI.; CipaBoYHHK MO0 MPOEKTUPOBAHUIO dMeKTprueckux ceteit; JHAC,
Mockaa; 2012 (1 3x3.)

IIpodeccnonanbubie 0a3bl JAHHBIX, HHGPOPMALHOHHO-CIIPABOYHbIE CHCTEMbI
1. OBC "Jlanw". 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

Marepuaasb s aun ¢ OB3

Becy kontent OBC mpencraBieH B Bujae (ailioB crenuanbHOro (opmara it BOCHPOM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BUJIE, IPUTOTHOM ULl IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI
Y HaCTPOUKOM KOHTPACTHOCTHU.

Bba3bl 1aHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U MOMCKOBbIE CHCTEMBI

http://lib.urfu.ru 3onanbHas Hay4Has 6ubnuoreka YpdY;

http://1djvu-inf.narod.ru/telib.htm bubnuoreka 31eKTPOTEXHUKA U AIEKTPOIHEPTECTHKA,
http://docs.cntd.ru DnexTpoHHBIN (HOHA HOPMATUBHO-TEXHUYECKOW IOKYMEHTAIUK TeXdKCIepT;

http://www jornals.cambridge.com Cambridge University Press.

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
Ilepenaya u pacnpeaeseHue JJIEKTPUIECKON IHEPIHH

CBeennsi 00 OCHAIIEHHOCTH JUCIHUNIMHBI CTIENHAJIN3UPOBAHHBIM M J1a00PATOPHBIM
000py/0BaHNEM U MPOrPaAMMHBIM O0ecneyeHueM

Tab6muma 3.1
Ne Buabl 3ansaTuii OcCHAIEHHOCTH CIENNAJIbHBIX IlepeyeHb JMIEH3UOHHOTO
n/n MOMeIeHUi ¥ MOMeleHuii 1JIs MPOrpaMMHOI0 odecrneyeHust

CaMOCTOAITEJILHON PadoThI

1 Jlexuun MeGenb aytuTOpHas ¢ He tpeOyercs
KOJINYECTBOM pabOuuX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJIEHTOB

Pabouee mecto npemnogaBarens
Hocka ayauropHas

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMHU TPABHJIAMHU
HOpMaMH

2 [TpakTuueckue 3ansaTust | Mebenb ayaAUTOpHAs ¢ He tpeGyercs
KOJIMYECTBOM pabovmX MECT B




COOTBETCTBUH C KOITUYECTBOM
CTYJICHTOB

PaGouee mecto npemnonaBarens
Jocka aynuropHas

O6opynoBanue,
COOTBETCTBYIOIIIEE TPEOOBAHUSIM
OpraHu3aliy yueOHOTO
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

Jlaboparopubie
3aHATUA

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBUH C KOJIHMUECTBOM
CTYZECHTOB

Pabouee mecTo npenoaasarens

IlepcoHanbHblE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIiy yueOHOTOo
npoiiecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynpranun

Pabouee mecto npenogaBaTens

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHH3aIyH y4eOHOTO
mpolecca B COOTBETCTBHH C
CaHUTAPHBIMU MIPABUIIAMHU U
HOpMaMu

He tpebyercs

Texymuii KOHTPOJIb U
IIPOMEXKYTOYHAS
aTTecTanus

Mebenb ayauTopHast ¢
KOJIMYECTBOM pabo4MX MECT B
COOTBETCTBHUH € KOJIUYECTBOM
CTYACHTOB

Pabouee mecTo npenoaasarens

[lepcoHanbHbIE KOMIBIOTEPHI 110
KOJIMYECTBY 00yYaronuxcs

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIyy y4eOHOTO
polecca B COOTBETCTBHH C
CaHUTAPHBIMHU MIPABUIIAMHU U
HOpMaMu

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




CamocTosiTenpHast
paboTa CTyICHTOB

[TepcoHanbHBIC KOMITBIOTEPHI 11O
KOJIMYECTBY 00yYaromuxcs

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOro
npoliecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES




PABOYASA TPOI'PAMMA JTUCHUIIJINHBI

Ananu3 PEKUMOB 3JICKTPOIHEPI€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

ITporokon Ne 3 or 16.05.2022 .




1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

1.1. TexHo0rnu peaau3anuu, HCNOJIb3yeMble IPU U3YYeHUH TUCHHUIIJIMHBI MOIYJIsl

- TpamunuonHas (penpogyKTHUBHAs) TEXHOIOTHS
— PasHoypoBHeBoe (nuddepeHnnpoBanHoe) o0yueHue
o ba3oBblli ypoBEHb

*Bazosuiii [ ypogenv — coxpamnsem 102UKY CAMOU HAYKU U NO360AAEM NOIYHUMb VAPOWEHHOE, HO 8epHOe U NOIHOe

npedcmasgienue o npeomeme OUCYUNIUHBL, Mpebyem 3HAHUe CUCeMbl NOHAMUL, yMeHue peulams npoonemuvle cumyayuu. Ocgoenue
OAHHO2O YPOGHS PE3VIbMAMO8 00VUeHUsi 00NNCHO obecneuums (GopMuposanue 3anIAHUPOSAHHBIX KOMAEMEHYUl U NO3601uUm
06yuaowemMycs Ha MUHUMATILHOM YPOGHE CAMOCMOIMENbHOCIU U OMEEMCMEEHHOCIU BLINOIHAMb 3A0AHUSL;
Ipoosunymorii Il yposenv — yenyonsem u oboeawaem 6a308bill ypoGeHb KAK NO COOEPAHCAHUIO, MAK U NO 21yOuHe npopadomku
Mamepuana OUCYUNIUHbL. IMo NPOUCXOOUM 3a CHem GKIIOUEHUsI OONOTHUMENbHOU uHGpopmayuu. Jannblil yposeHs mpebyem yMeHus
pewams npooaeMsl 6 PAMKAX KypPCa U CMENCHBIX KYPCO8 HOCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOEKU Yeau U 6b100PA NPO2PAMMbL
Oeticmeuii. Oceoenue OanHO20 YPOSHS PE3yIbIMAmMos 00YUeHUs NO36OUM 00VUAIOWEMYCS NOBBICUMb YPOBEHb CAMOCMOSIMEbHOCTU
U OMEEMCMEEHHOCIU 00 MBOPUECKO20 NPUMEHEHUS SHAHULL U YMeHUl.

1.2. Copepixkanue TUCHUNIMHBI

Tabnuna 1.1
Kon
Pa3nen, Tema
pasneJa, MHCHATITHHBL Conep:xkanue
TeMbI
3agaun pacy€TOB U aHAJIHM3a PEKUMOB pabOThI U TPOSKTUPOBAHUS
P1 Benenue P P P P P
3IEKTPOIHEPTETHUECKUX CUCTEM.
banance! MomtHOCTH 1 3HEprun. KauecTBo 371eKTpo3HEpTruu B
ANEKTPOIHEPTeTUIECKUX cUcTeMax. | padKy aKTUBHBIX U
Banancel MmonHOCTH 1 o .
PEaKTHBHBIX HATPY30K MOTpPEOUTENeH M 3JEKTPUUECKUX CTAHIIMN
sHepruu. KauectBo
B 9Heprocuctemax. [ paduk Harpy3ku YHEPrOCUCTEMEI H €r0
P2 3JIEKTPOIHEPTUU B .
MOKpBITHE. bajaHc peakTHBHOI MOIITHOCTH B YHEPTOCHUCTEMAX.
3EKTPOIHEPTreTHUECKUX 8
cHCTeMAX KoaddurmenT montHoCTH TOTPEOUTENECH M €0 KOHTPOJI.
[Tokazarenu kauectBa anexkrposneprun. 'OCT Ha kagecTBO
3JIEKTPUYECKON SHEPTUH.
PerynupoBanne 4acToTsl B
P3 AJIIEKTPOIHEPTETHICCKOM
CUCTEME
PerynupoBanue gactoTsl B 3HEprocucreMe. CTaTu-ueckue
XapaKTePUCTUKH HATPy30K B (DYHKITUHM YaCTOTHL. Perymaropsr
IIpuHIUIIBI peryaupoBaHus CKOpOCTH TypOuH. XapaKTepUCTUKN PETYIATOPOB CKOPOCTH.
P3.T1 YaCTOTHI B Perymupytomuii 3¢ dexT Harpysku. [lepBuuHOe peryiupoBaHne
) 3JIEKTPOIHEPreTHUECKOM gacToThl. OTpaHUYEHHOCTH BO3MOKHOCTEH MTEPBUYHOTO
cUCTEME peryaupoBanusi. BropuuHoe peryniupoBaHue 4acTOTEHI.
Crarudeckne 1 acCTaTUYECKUE XapaKTEPUCTUKHU PETYISTOPOB
YaCTOTHI.
Opranu3zanyst peryJIupoBaHusl 4aCTOTHI B 3HEprocucremMe. Beidop
P3.T2 MeTonbl peryIupoBaHus 4acTOTOBEAYLIMX CTaHUWH. PerynnpoBanne 4acToThl B aBapUHHBIX
YaCTOTHI B peXHMMax 1Mo METOY YaCTOTOBENYIINX CTaHIMi. Perynuposanue
4acTOTHI M COXpaHEeHHe OalaHca MOITHOCTH B




3JIEKTPOIHEPTETHYECKON
CUCTEME

3IIEKTPOIHEPTETUIECKON CUCTEME C TTOMOIIbI0 aBTOMATHYECKOM
YaCTOTHOH pa3rpy3ku. Vcrmonb3oBanue MUGPOBBIX TEXHOIOTHIA IS
BEJICHUS PEKUMA Ha DIICKTPOCTAHITUAX.

P4 PerynupoBanue Hanps>keHUn
MeTtoaps! U cpeAcTBa HEHTPAIN30BAHHOTO U MECTHOTO
peryIupOBaHus HANPSHKCHUS. Y CIIOBHS CYLIIECTBOBAHUS TUara3oHa
LEHTPAIM30BaHHOTO PETYIUPOBAHUS HAIPsHKEeHUs. JloCTOMHCTBA U
HEIOCTaTKH 3TOro crocoda. Heo6xonumMocTs MECTHOTO
perynupoBanus HanpsokeHus. CpencTBa peryInpoBaHus
HanpsokeHus. Tpanchopmaropsr u aBrotpanchopmarops ¢ PITH u
[1EB, BonbTOHO0ABOYHEIE TPaHCHOPMATOPEI, THHEHHEIE
perynaropsl. Komnencupyromme ycTpoiicTBa, IIyHTUPYOIINe
MeTobl ¥ CpencTBa peaxTopsl, 6aTapen CTaTUYECKUX KOHIEHCATOPOB M CHHXPOHHBIE
P4.T1 pPEeryJaupOBaHUsI HATIPSKEHUN B | KOMIICHCATOPBI.
EKTPUIECKUX CUCTEMAX
OKOHOMHYECKOE 000CHOBaHHE IPUMEHAEMBIX METOIOB
PEeryIMpOBaHuUs HAPSHKCHUS B SJIEKTPHUYECKHUX cUCTeMax. Brioop
pauMoHaIbHBIX OTBETBICHUH Ha TpaHchopMaTopax C
perynupoBanreM ko3 dunrenTa TpancpopMannu Mo Harpy3Koi.
Ce3oHHas epecTaHOBKA OTBETBIICHUN HAa HEPETYJINPYEMBIX
tpancdopmaropax. OCOOSHHOCTH BHIOOPA OTBETBIICHHUI Ha
aBToTpaHchopmaropax.
Tpancdopmarops! u aBToTpanchopMaTopsl C peryInpoBaHUEM
PerynupoBanne HanpspkeHui B | K03 unnenTa Tpancopmanny noj Harpy3koit. Beroop
P4.7T2 UIEKTPUIECKUX CUCTEMAX palMOHATIBHBIX PETYJIUPOBOYHBIX OTBETBJICHUI Ha
CHIIOBBIMH TpaHcopMaTopamu | TpaHchopmartopax ¢ PITH. OcobenHocTr BEIOOpa OTBETBICHUI Ha
aBToTpaHchopmaropax.
PerynupoBanue HanpsoKeHUsT KOMIIEHCAMEH PeaKTUBHBIX
PerynupoBanne HanpsokeHuit B | mapameTpoB JIOII u koMrieHcalue peakTHBHON MOIITHOCTH
PAT3 3NEKTPUUECKHUX CHCTEMaX C Harpy3ok. KomneHncupytolue ycTpoiicTBa, IIyHTUPYIOLIUE
MOMOIIBIO KOMIICHCUPYIOIIUX | PEAKTOPBI, OaTapen CTaTHYECKUX KOHAEHCATOPOB U CHHXPOHHBIE
YCTpOWCTB KOMIIEHCATOphl. BBIOOp MOLTHOCTH KOMITEHCHPYIOIIUX YCTPOICTB
13 yCIIOBHS TOIMYCTUMBIX YPOBHEHN HAIPSKEHUS.
OKOHOMHYHBIE PEKUMBI paOOTHI AIMEKTPHUYECKOH CEeTH
sHeprocucTeMbl. OTKIIOHEHUSI U KoJieOaHHs HaNPsDKEHHS, TPUUUHBI
ux 00pa3oBaHMs, BO3MOKHBIE BEJTMUMHEI, BIHSIHUE HA paboTy
KOHOMHUHHEIE PEKHMBI BHCKTPOHpI/IéMHI/IKOB.VTGXHI/IKO—BKOHOMI/I‘ICCKI/IQ MoKa3aTenu
PAT4 paOTHI MEKTPHIECKOi CeTH paboThl moTpeduTeNne 3AEKTPOIHEPTUN TP HOMUHATIBHOM
SHEProCHCTEMBI HaNpsDKEHUH U OTKJIOHEHUSIX OT Hero. JlonmycTuMble OTKJIOHEHHS U
KoJe0aHus HanpspkeHns. KOHTPOJIbHBIE TOUKH B 3JIEKTPUIECKIX
CHCTEMax IO OTKJIOHEHUSAM HamnpspkeHns. OCHOBHBIE CBEICHUSA O
BEPOSITHOCTHOM OLIEHKE KauecTBa HalpshkeHus. IHTerpansHbie
BEpPOATHOCTHBIE KpUTEPUU KaueCTBA HANPSKEHHUS.
Ps CnoKHO3aMKHYThIE
3NEKTPUYECKHE CETH
3agauu pacu€ToB nmapaMeTpoB | 3agadd pacu€TOB PEKUMOB CIIOKHBIX JIEKTPUUECKUX CETEH.
P5.T1 PEKUMOB CIIOKHO3AMKHYTBIX | DJIEMEHTHI TOMOJIOTUH 3aMKHYTHIX JIEKTPHUECKUX CXEM.

3NIEKTPUUECKUX CETEN

Onpenenenue cUCTEMBI HE3aBUCUMBIX KOHTYPOB. 3akoHbI OMa U




Kupxroda B marpraaom Buzme. O000MEHHOE YpaBHEHHE COCTOSTHIS
3JIEKTPUYECKO 1IeMH.

OCHOBHBIC TIOJIOKCHUS METOoda

OCHOBHBIE MOJIOKCHUS METOoaa Hp606p33OBaHI/I5{

P5.T2 npeoOpazoBaHus CJI0KHO3aMKHYTBIX JJIEKTPUYECKHX ceTel. PazHOc Harpy3ok Ha
) CJII0KHO3aMKHYTBIX MarvcTpajlbHOM y4acTKe CETH U U3 IIeHTpa 3Be31bl. [lopsnok
3JEKTPUYECKUX CeTEel pacu€ToB METOJIOM MPeoOpa3OBaHUsL.
N KoaddurmmenTs! TokopacpeaeneHus 1 TOTOKOpacIpeIeICHIS.
Pacuér pexxuma cetu merogom .
Pacuér snekTpuueckux pexuMoB CETU METOI0M K03 (HUIIMEHTOB
PS.T3 KO3 PULIUEHTOB
pacnpezneneHusi. MeTo HaJIOKEHUS U €ro IpUMEHEeHHE IS
pacnpenencHus .
pacyéra pexuma CeTH.
MetoJ1 KOHTYPHBIX YpaBHEHU | YpaBHEHUS KOHTYPHBIX TOKOB U KOHTYPHBIX MOLTHOCTEN IS
P5.T4 Y ero MPUMEHEHNE 7S pacuéra | CIOKHO3AMKHYTHIX CeTel B KOOPIWHATHON M MaTpUIHOHU (opme.
CII0)KHO3aMKHYTBIX CeTei KaHnonmnueckre KOHTypHbIE YpaBHEHUS U UX 3aIHCh [0 CXEME CETH.
Mertoa ypaBHEHU y3JI0BbIX YpaBHEHHUS y3/MOBBIX HANPSHKEHUH. AnreOpandeckas u
P5.TS HaIPsKEHUN U €T0 TPUTOHOMETpHUECKasi (YOPMBI 3aIIMCU YPABHEHHUH y3JI10BBIX
) MIPUMEHEHUE JJIsI pacuéra HanpspkeHuit. Oco0eHHOCTH yuéTa TpaHC(HOPMATOPHBIX CBS3CH.
CJIO’)KHO-3aMKHYTBIX CETEeH JIuneapusanusl ypaBHEHUN y3JI0BBIX HAIPSKEHUM.
P6 IIpoexkTupoBanue
3NIEKTPUUECKUX CETEN
Y4ér kpuTepus HaIEKHOCTH MIPYU MPOESKTUPOBAHUY SIEKTPHUECKOH
cuctembl. Kareropun motpebuTeneit mo HaaéKHOCTH. Yiepd oT
aBapHUIHBIX HAPYIIEHUH IEKTPOCHA0KEHUS TIOTpeOuTENeH.
IIpyHIKITEI TPOEKTUPOBAHUS DIEKTPHUECKUX CUCTEM.
OnTrMHU3allMOHHBIE U OLICHOYHBIE METO/IbI IPOESKTUPOBAHUS.
Kputepuu u npuHIHUIIEL
[IpuHIMIIBEI TPOTHO3UPOBAHUS HArpy30K. banaHChl MOIIHOCTH
P6T1 MPOECKTUPOBAHUS
N sHeprocucTeM. [IpUHIIUITBI TOCTPOEHUS CXEM IIEKTPUUECKUX
JIEKTPUYECKOH ceTH N
cereil. BeiOop HOMHHANBEHOTO HanpsbkeHus. TpeboBaHuUs K cXxeMaMm
anekTpudeckux cereid. Hanéxuocts cxem. Boibop xonpurypanun
3NEKTPUYECKHUX CETel M0 KPUTEPUSIM SKOHOMUYHOCTH, HaAEKHOCTH
1 3KOJIOTUYHOCTH.
Kputepun npoextupoBanus anekTpuieckux cereil. Kpurepun
SKOHOMHUYECKON 3P(PEKTUBHOCTH B CTATUYECCKON M TUHAMHYCCKOM
nocraHoBke. [IpuBeaéHuble 3aTpaThl. OCHOBBI TEXHUKO-
DKOHOMHYECKHE KPUTEPHH MTPH N
9KOHOMUYECKHUX PACYETOB IJIEKTPUUECKUX CUCTEM.
P6.1T2 NPOEKTUPOBAHMS
. KanuranoBnoxeHus B 2JIEMEHTHI SJHEprocucTeM. Pacxonbl Ha
3IEKTPUUECKUX CeTel .
9KCIUTYaTalMIO JIEMEHTOB IEKTpU4ecKoi cetn. CeOecToMMOCTh
MOTEPH INEKTPOIHEPTUH. Y UET PA3HOBPEMEHHOCTH 3aTpat Mpu
ONITHMU3AILINHU PA3BUTHUS AIIEKTPHUECKON CHCTEMBI B THHAMUKE.
Br16op ceuennii mpoBOIOB TUHUM AeKTporepenadn. Beioop
CEYEHUH 110 METOAY SKOHOMHYECKOM MIJIOTHOCTH TOKA.
OmpeneneHne HOPMATUBHON YKOHOMUYECKOH TUIOTHOCTH TOKA.
MeTo 3KOHOMHYECKUX WHTEPBAJIOB. DKOHOMUYECKHE HHTEPBAJIBI
P6.T3 Bribop ceuennit npoozios CTaHJaPTHBIX CeueHuit TpoBoIoB Bo3ayHbx JIDTL. [lpasuia

JIMHUH 3JIEKTponeperayn

BbIOOpa ceveHui mpoBoAoB Bo3aymHbIX JIDII ¢ moMomrsio
SKOHOMUYECKHX MHTEPBAIOB MOLTHOCTH MU TOKA. [IpuHIUIIBI
BBIOOpA CeUEeHUH KaOembHBIX TUHMA. BEI00p cedeHnit mpoBo 0B
BJI u xun KJI B MECTHBIX CETSAX MO JOMYCTUMBIM MOTEPSIM
HanpspkeHus. JlomycTuMble AIUTeNIbHBIE HarPy3KH Ha IPOBOJA U




Kkabenn 1o yCIIOBHSM HarpeBa. [IpoBepka CeUeHHIA 110 YCITOBUAM
J0IIyCTUMOI'O Harpesa.

Ananuz HaIEXHOCTH
3H€KTpOCHa6)K€HI/I$I 1 Ka4yCCTBa

AHaH3 Ka4yecTBa dJIEKTPOIHEPTUN B TIPOCKTHPYEMBIX CETSIX.
Pacuére HOpMaIbHBIX U TIOCTICaBAPUIHBIX YCTAHOBUBIIIHXCS
PEXMMOB M aHAJIH3 UX JOIMYCTUMOCTH. BBOI pexumMoB B

P6.T4 JIOTTYCTUMYIO 00J1aCTh. BBIOOP THUITOB, MOIITHOCTH B MECT
AIIEKTPOIHEPTUH B N
PacCIoIOKEHHUS KOMIICHCUPYIOIIUX YCTPOUCTB, aHAIHN3 UX BIUSHUS
MIPOEKTUPYEMBIX CETAX

Ha KaueCTBO JIEKTPOIHEPTHUH U SKOHOMUYHOCTH PEKUMOB
MPOCKTUPYEMBIX CETEH.
0030p COBPEMEHHBIX METOIOB ITPOrHO3UPOBAHUS,
MIPOEKTUPOBAHUS, (PYHKIIMOHUPOBAHUS U pacuéTa

P7 3aKiovYeHue P P > by p P

QJICKTPOSHCPICTUUCCKUX CETeH U CHCTEM. HepCHeKTI/IBHBIe
MCTOMHEI. PasButne IporpaMMHOIO obecrneyeHus.

1.3. HanpaBnenue, BU/ibl BOCIUTATEILHOM JEATEIIBHOCTH U UCIIOIb3YEMbIE TEXHOJIOTUU

Tabmuna 1.2
Hamnpasienune Bn
p . A . Texnonorus PesvibTathl
BOCIIMTATENbHON | BOCIMTATENBHON | poirnror oo KoMIIeTe s 6}’
JIEeATEIbHOCTU IEeITEeIbHOCTU NeATeTbHOCTH O0y4CHM:A
T1IK-4 - Croco0en V-42 -
pacCUHTHIBATh AHanu3upoBaTh U
HOpMAaJTbHBIC U OLICHHUBATH
MIEPEX O THBIC BapUaAHTHI
PEKUMBI pa3BUTHS
AJIEKTPOIHEPTETHIEC | FTEKTPUIECCKUX
KHX CUCTEM, cerei npu
OLICHMBATh UX MIPOCKTUPOBAHUH
JIOTTYCTUMOCTD 1
I1-26 -
ONTUMAJIBbHOCTH
Pa3pabatreiBath aiist
MIPOSKTUPOBAHHUS
BapUaHTHI
npodopuenraimo | TexHomorus
[Mpodeccronansu . pa3BHUTHSA
HHAas CaMOCTOSITEILHON
0€ BOCIIUTAaHUE INMEKTPUICCKUX
JIeSITEIbHOCTD paboThI

CETeH U CHUCTEM
MIpU COOJTI0ICHUN
rnapameTpoB
Ka4yecTBa
AIEKTPOIHEPTHH U
SKOHOMHUYHOCTH
PEKUMOB

[1-27 - IIpennarath
ONTUMAIBLHBIN
BApUAHT Pa3BUTHS
AJIEKTPUYECKON
cetu




1.4. TIporpaMma MUCHIMILTAHBI peaTu3yeTcs Ha TocyapcTBEHHOM si3bike Poccuiickoit deneparum .
2. YYUEBHO-METOAUYECKOE U UYH®OPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJIMHbI
AHaJN3 pe;KMMOB JJIEKTPOIHEPreTHYECKUX CUCTEM

DJIEKTPOHHBIE pecypchl (M31aHNS)

1. AnannueBa, , C. C.; AHanu3 JIEKTPOIHEPTrETUUCCKUX CETEH M CHUCTEM B MpUMEpax M 3a7adax : yueOHoe
nocobue.;  Ypameckuii  ¢enepanpHblii  yHuHBepcuteT, OBC  ACB,  EkarepunOypr;  2016;
http://www.iprbookshop.ru/65910.html (QnexTpoHHoe U3nanue)

2. AmnanmueBa, , C. C., llemor, , C. H.; IIpoekTupoBaHue >IEKTPUUYECKUX CETEH : ydeOHOe mocolue.;
N3narensctBOo Ypansckoro ynuBepcutera, ExarepunOypr; 2017; http://www.iprbookshop.ru/106771.html
(OneKTpOHHOE H3/IaHHE)

IleyaTHbIe H3TaHUSA

1. AnannueBa, C. C.; AHanu3 >JI€KTPOIHEPreTHUECKUX CEeTel U CHUCTEM B MpUMepax M 3ajadax : yueOHoe
nocobue s CTYJEHTOB, OOYyYarollMXcs [0 HAMpaBJICHHUIO TIOATOTOBKH "DJIEKTpOIHEpreTHKa U
anekTpoTexHuka'.; M3garensctBo Ypansckoro yHuBepcureta, ExarepunOypr; 2016 (20 7k3.)

2. AnanmnueBa, C. C.; IIpoektupoBaHHe 3JEKTPUUECKUX ceTed : yueOHOoe mocobue Ui CTyIEeHTOB BY3a,
oOyvalomuxcst 10 HalpaBJIeHHIO TMOATOTOBKM OakamaBpuata 13.03.02 "DriexkTposHepreTuka u
anekTporexHuka'.; M3parenscTBo Ypanbckoro yauepcuteta, ExarepunOypr; 2017 (10 5k3.)

3. AnanunueBa, C. C., Me3uH, A. J1., lllentor, C. H.; DnexTpuueckue ceTu u cucteMbl. TUTOBBIE 3a1a4H : y4e0.-
meto. mocobue.; YI'TY-VYIIU, ExatepunOypr; 2006 (24 3x3.)

4. Unenvunk, B. W.; Dnexrtpuyeckne CUCTEMbl M CeTH : Y4eb. I CTYJIEHTOB S3JEKTPOIHEPT. CIICIL..;
Dueproaromusaat, Mocksa; 1989 (44 sk3.)

5. Upenpumk, B. W.; Dnexktpuueckwe cHCTEeMbl W CeTH : y4del. I CTYACHTOB SJIEKTPOIHEPreT.
crienuanbHOCTel.; Anbsiac, Mocksa; 2009 (30 7k3.)

6. Kapanersn, U. I'., ®aitbucosuy, /. JI.; CopaBoYyHUK MO MPOEKTHPOBAHUIO 3eKTpuueckux ceteil; HI]
OHAC, Mocksa; 2005 (108 3x3.)

7. Kapanersn, U. I'., ®aitducosuy, J. JI., [llanupo, Y. M.; CripaBOYHHK 1O TPOSKTUPOBAHHUIO AIEKTPHUICCKUX
cereii; DHAC, Mocksa; 2009 (3 3k3.)

8. Kapanetsn, U. I'., ®aitdbucosuy , /1. JI.; CnpaBoyHUK 10 MPOSKTHPOBAHUIO AMeKTpruueckux ceteit; DHAC,
Mocksa; 2012 (1 5k3.)

Ipodeccnonanbubie 6a3bl JAHHBIX, MH(POPMAITMOHHO-CIIPABOYHbIE CHCTEMbI
1. OBC "Jlanp". 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

Marepuaas 1is jgun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (ailioB crenuanbHOro (opmara It BOCIPOM3BEIEHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM IS IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty IIbI
Y HaCTPOMKOM KOHTPACTHOCTHU.



ba3bl 1aHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE U MOMCKOBBIE CHCTEMBbI

http://lib.urfu.ru 3onanbHas Hay4Has 6ubnuoreka YpdY;

http://1djvu-inf.narod.ru/telib.htm bubnuoreka 31eKTPOTEXHUKA U HIEKTPOIHEPTECTUKA,
http://docs.cntd.ru DnexTpoHHBIN (HOHA HOPMATHUBHO-TEXHHYECKOW TOKYMEHTAIIUN TEeXdKCIepT;

http://www.jornals.cambridge.com Cambridge University Press.

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI
AHAJIU3 PEKUMOB 3JIeKTPOIHEPreTHYECKHX CHCTEM

CBeennsi 00 OCHAIIEHHOCTH JUCIHUNJIMHBI CTIENHAJIN3UPOBAHHBIM M J1A00PATOPHBIM
000opy0BaHNEM U MPOrPaMMHBIM O0ecneyeHueM

Tabmnuua 3.1
Ne Buabl 3ansaTuii OcHaIEeHHOCTDH CNEeHAJTbLHBIX IlepeyeHb JMIEH3HOHHOTO
n/n NOMeIeHUi ¥ MoOMeleHuii 1JIs MPOrpaMMHOr0 obecrneyeHust

CaMOCTOAITEILHON padoThI

1 Jlexnun Mebens ayquTopHas ¢ He tpeGyercs
KOJIMYECTBOM pabovmX MECT B
COOTBETCTBUH C KOJIUYECTBOM
CTYyAECHTOB

Pabouee mecto npemnogaBarens
Hocka ayauropHas

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIy yueOHOTO
nporiecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBUJIAMHU
HOpMaMH

2 [TpakTuueckue 3ansatust | MeGenb ayaAuTOpHas ¢ He tpeGyercs
KOJIMUYECTBOM pabovmX MECT B
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB

Pabouee mecTo npemnogaBarens
Hocka ayauropHas

ObopynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIyy yueOHOTo
npoiiecca B COOTBETCTBHHU C
CaHUTAPHBIMHU TPaBHJIAMHU
HOpMaMH




Jlaboparopubie
3aHATHSA

Mebenb ayauTopHasi ¢
KOJIMYECTBOM paboUnX MECT B
COOTBETCTBHUH C KOJUIECTBOM
CTYZICHTOB

Pabouee mecTo npenoaaBarens

[lepcoHanbHbIE KOMIIBIOTEPHI 110
KOJIMYECTBY 00yYaromuxcs

O6opynoBanue,
COOTBETCTBYIOLIEE TPEOOBAHUAM
OpraHu3aly yueOHoro
IPOLIECCa B COOTBETCTBUH C
CaHUTAPHBIMHU TIPABUJIAMU U
HOpMaMH

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

Koncynbranun

Pabouee mecTo mpernogaBaress

Ob6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSAM
OpraHu3aIiy yueOHOTO
IpoLIecca B COOTBETCTBUH C
CaHUTApHBIMU ITPABUTIAMU U
HOpMaMH

He tpebyercs

Tekymuii KOHTPOJIb U
MIPOMEXYTOUHAS
aTTecTanus

Mebenb ayauTopHasi ¢
KOJINYECTBOM pabOunX MECT B
COOTBETCTBHUH C KOJUYECTBOM
CTY/ICHTOB

Pabouee mecTo npenogaBarens

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

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES

CamocrTosTenpHas
paboTa CTyIeHTOB

IIepconasbHBIE KOMITBIOTEPHI 110
KOJINYECTBY 0OYYaIOLINXCS

O6opynoBanue,
COOTBETCTBYIOIIEE TPEOOBAHUSIM
OpraHu3aIH y4eOHOTO
nporiecca B COOTBETCTBHH C
CaHUTAPHBIMU TIPABUIIAMU U
HOpMaMH

RastrWin

Office 365 EDUAS ShrdSvr ALNG
SubsVL MVL PerUsr B Faculty EES
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