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HaIpaBJICHUs TOATOTOBKU
13.04.02 D5eKTpOIHEPreTUKa U 3JIEKTPOTEXHUKA

Cpok aeiicTBus pado4eil mporpaMMbl JMCUMILIMHBI 10 «31» mas 2025 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoxoun 3acemanust Ne 2 ot «08» centsiops 2021 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

llenb oOCBOEHHSA JAHUCUUIUIMHBI — TIO3HAKOMUTH CTYACHTOB C HWHTEIIEKTYaJbHBIMU
TEXHOJIOTHSIMU, TPUMEHSEMBIMA B JJIEKTPOIHEPreTHKE M HANpPaBICHHBIMU Ha TMOBBIINICHHUE
sHeprocOepekeHus: U SHEProdPHEKTUBHOCTH B SJIEKTPOIHEPTETUUECKUX CUCTEMAX

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKH, HAa OCBOCHMM KOTOPBIX Oasupyercs JAaHHas AMCLUUIUIMHA!
«YTpaBiieHHEe KadeCTBOM  3JIEKTPO’HEPIHHM CHCTEM JJIEKTpOCHAOXKeHus», «CoBpeMEeHHBIE
TEXHOJIOTUHM TMPOEKTUPOBAHUS B AIIEKTPOIHEPTETUKE M DIEKTPOTEXHHUKE», « IHEPrOMEHEKMEHT U
SHEPrOMOHMUTOPUHTI  Ha  mpeanpustusx»,  «llpoumsBojcTBeHHass  mpakTHKa  (Hay4dHO-
uccienoBarensckas pabota) 1», «lIpon3BoAcTBeHHass NpakTHKa (HAay4HO-HCCIIEAOBATEIbCKAsS
pabora) 2».

JIMCIMTUIMHBL ¥ TIPAKTHKH, JJIs1 KOTOPBIX OCBOCHUE JAHHOW IUCIMILIMHBI HEOOXOAMMO KaK
npenmectyromee: «[Ipon3BOACTBEHHAs TpaKkTUKa (HAyYHO-HCCIEAOBaTeIbCKass paboTa) 3»,
«[IpousBojicTBeHHasl TpakTHKa (HAy4HO-HMCcienoBareibckas pabora) 4y, «[Ipexmuruiomuas

IPAKTHKAY.

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

®opmupyemMbie U

HNHaukaTopbl JOCTHKEHUS

IInanupyemsle pe3yJbTaThl

MIPUYMHAX OTKJIOHEHHUU OT
HT/, Beigaet
PEKOMEHJAIIUH 11O
CO3JIaHHUI0 HanboJIee
HaJIS)KHOU CXEMEI

KOHTPOJINpyeMble .
KOMIIeTeHIUH o0y4eHus

KOMIICTCHIIUH
I1K-2 Cnocoben [1K-2.1. IIpoBoauT aHanmu3 | 3HAaTh: METO/IbI AaHAIN3a
YIPaBIATh CTaTUCTUKH, (pOopMHUpYyET SHEPronoTpeOIeHHs TPOMBIIIIICHHBIX
JEATEIBHOCTBIO 110 3aKIIt0YeHue 00 norpeduTenei
9KCIUTyaTallH AKCILTyaTal[MOHHOM YMeTh: OLIEHUBATh NEPCIIEKTUBBI
00BEKTOB COCTOSTHUU BHEJPEHUS U OLIEHKH TEXHUUECKOTO
JIEKTPOIHEPTETUKU JIEKTPOOOOPYIOBAHNS, a¢dexTa OT BHEAPEHUS

UHTEIJIEKTYyaTbHBIX TEXHOIOTUN B
AJIEKTPOIHEPTETUIECKUE CUCTEMBI

BJ'Ia,Z[eTBI COBpPCMCHHBIMHA
HUHCTPYMCHTaAMU MOACIIMPOBAHUA
PECIKUMOB paGOTBI

SJIICKTPUICCKUX JICKTPOIHEPICTUICCKHUX CUCTEM
COEIMHEHUN 00BEKTOB

AJIEKTPOIHEPTETUKH

I1K-2.3. Ananuzupyer 3HaTh: METO/Ibl KOHTPOJIS MIOKa3aTesen
AKCILTyaTaIl[MOHHOE KauecTBa 3JIEKTPUUECKON YJHEPTHH C

COCTOSIHHE 00BEKTOB
AIIEKTPOIHEPIETUKH C
y4eToM TpeOOBaHM K
KaueCTBY JIEKTPUYECKOU

Y4€TOM BIIUSHUSA 00BEKTOB
pacnpeieIeHHON reHepaluu

YMeTs: AHAJIU3UPOBATL PCIKUMBL
pa6OTBI HHTCJVICKTYAJIbHBIX

SHEPTUU U ANEKTPOIHEPTETUUECKUX CUCTEM C
AIIEKTPOMAarHUTHOM TOUKH 3pEHUs NToKa3aTesel KauyecTBa
COBMECTHUMOCTH IEKTPUYECKOM SHEPTrUuu

Bnanets: coBpeMeHHBIMU
TCXHOJIOTUSIMHA aHAJIN3a JaHHBIX.




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

Mopyns 1
HNHTemiekTyanbHbIe
TEXHOJIOTHH B
PIIEKTPOIHEPreTUKE

Jlek 1

BBenenue B TeXHOJIOTHIO
MHTEIUIEKTYyAJIbHBIX ceTeil. TpaauimoHHbie
CHUCTEMBI MIepelauu JIEKTPUUECKOU
SHEPIUU U UHTEJUICKTYAIbHBIE CETH.
Cucremsl pacpeiesieHus 3IEKTPUIECKON
SHEPIUH, ANEKTPUYECKUE MTOACTAHIIMU U UX
MHTErpaLys ¢ pacrnpeeéHHbIMU
CHCTEMaMU F€HEPaLNK IEKTPUUECKOMN
suepruu. Ctannaptsl IEEE B o6mactu
MHTEIUIEKTYyaJIbHBIX
AIIEKTPOIHEPrETUYECKUX CUCTEM.

Jlek 2

PacnpeneneHHble CUCTEMBI yIIpaBICHUS
JUIS. UHTEJUIEKTYaJIbHBIX CETEH.
PerynupoBanue mokasareneii kauecTBa
aneKkTpuyeckoit sHepruu B SmartGrid.
Hcnonws3oBanue texnonoruu FACTS.
BuptyanbHble 37€KTpOCTaHIIUM U
BUpTYyaJibHast nHEpUHUs. TeXHOIOTHI
HakorieHus 3Hepruu st MicroGrid.

IIp 1

IIpakTHyeckoe 3aganue 1.
MopenupoBaHue pexuma paboThl CUCTEMBI
3IEKTPOCHA0KEHUS TPOMBILIIEHHOTO
OPEINPUSATHS ¢ COOCTBEHHBIM UCTOYHUKOM
INUTaHUA.

IIpakTnyeckoe 3axanue 2. Onpeaenenue
ONITUMAIIEHOTO PACIIPEIeIICHUS
AIIEKTPUYECKON MOIIHOCTH MEXKIY

30

[IpakTHueckoe
3aganue 1,2




Moayas (pa3aen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHuTepakTus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI'0
cpeacrsa)

QJICKTPOCTAHIUAMU 0e3 YCIIOBUA HAJINYUSA
MOTCPb MOIIHOCTH B CCTH IIPHU NICpcaayc.

IIpakTuyeckoe 3axanue 3. OnpeaeneHue
ONTUMAIBHOTO PaCIIpEACIICHUS
ANEKTPUYECKON MOIITHOCTH MEXKIY
AIIEKTPOCTAHIMAMU TIPU YCIOBUH HATUYHUS
MOTEPh MOITHOCTH B CETH IPH Iepeaaye.
I[IpakTuyeckoe 3aaanue 4. lccnenosanue
METOJIOB YIIPABJICHUS BbIIa4eil MOIITHOCTH
BETPOYCTAHOBOK B MPOTPAMMHOM
kommiekce PSCAD

30

[IpakTnueckoe
3amanue 3.4

Cam

ITonroroBka K JIEKITMOHHBIM 3aHATHSIM.
IToBTOpEHME TEOPETUUECKOTO MaTEpHUaa.
[ToaroroBka Kk MPakKTUYECKUM 3AHSATHUSM.
CaMOCTOSTENNLHOE BBIIOJTHEHNE
MpakTUYeCKuX 3aanuii. CaMoCTOsATEeThHOE
M3yYEHHUE TEOPETUUYECKOI0 MaTepurasa 1o
TEMaTUKE MPAKTHYECKUX U JEKIIMOHHBIX
3aHITUIH.

199

[IpakTnueckue
saganud 1-4

ITA

OrieHKa YpOBHSI OCBOCHHS TUCITUTUIMHBI

0,35

Kontp

[TpoBeneHue sK3aMeHa B pOpME HTOTOBOTO
TECTUPOBAHUS

8,65

50

Bomnpocsl k
JK3aMEHY.
HToroselii TecT

BKC

O11eHKa MTOCEMaeMOCTH 3aHATHH,
JICKITMOHHBIX U HpaKTI/I'-IeCKI/IX,
MPOBOAMMBIX B JopMaTe BeOMHapa Ha
OHJIAWH IJIOIAJKE.

10

Hroro:

216

100




5. O0pa3oBaTebHbIE TEXHOJIOTHU

J1J1s OlleHKY 3HAHMIA, YMEHHH U YPOBHSI OCBOSHUSI KOMITETEHITHH, MPHOOPETaeMBIX B TIPOIECCE
W3Yy4YEeHUsl TUCUMIUIMHBI «HTEUIeKTyallbHbIE TEXHOJIOTUU B AJIEKTPOIHEPIETHKE), UCIIOIb3YIOTCS
CJIEYIOIINE TEXHOJIOIMH JUCTAaHIIMOHHOTO 00Y4YEeHMUS:

1. Jlexuus B popmare BeOMHApa Ha OHJIAWH IUIOIIAJKE — MOCJIEIO0BATEIbHOE H3JI0KEHHE
npernojaBaTesieM MaTepuana JUCUUIUIMHBI, OCYHIECTBIIIEMOE C COIPOBOXJIEHHUEM BUJEO-
MIPE3EHTALNEN UCTIOIb30BAHUEM COBPEMEHHBIX MYJIBTUMEINUHBIX CPEICTB.

2. IlpakTuueckoe 3aHsATHE B (hopMaTe BeOMHapa Ha OHJIAWH rmouiaake. Heodxoaumo ass
3aKpEIUICHHS] TEOPETUUYECKOT0 MaTepHalla, U3y4eHHE JONOJHUTEIbHOTO TEOPETUYECKOTO MaTepHralia
C BBIIIOJIHEHUEM IIPAKTUYECKUX 3aJaHUM.

3. CamocrosTenbHas paboTa —CaMOCTOSITEILHOE BBINOJIHEHUE MPAKTUYECKUX 3aJaHUM,
oopmieHre pe3yabTaTOB PELICHUS NPAKTHUECKUX 3aJaHUid W CaMOCTOATENbHOE H3y4YCHHE
OCHOBHOM U JIOTIOJTHUTEIBHON JUTEPATYpPhl, @ TaKKe MOATOTOBKA K 3K3aMEHY B (JOPME HUTOrOBOTO
TECTUPOBAHUS.

6. MeToguyeckue yKkazaHusi 110 OCBOCHMIO 1M CHHMIIJIMHbI

6.1 O61mue MeToMYecKre YKa3aHus 10 OCBOCHUIO JUCLUIUIMHBL.

OOyuarommMcss HEOOXOAMMO O3HAKOMHUTBCS C coJepKaHHeM pabouell IporpaMMel
JUCLUMIUIMHBL,  LEJbI0  JUCHMIUIMHBI, KOMIIETCHUMAMH, (HOPMUPYEMBIMH  JAUCLUIUIMHOH,
MHAMKATOpaMH KOMIIETEHIIMM, a TakKe METOJAMYECKHMHU pa3padOTKaMHM IO JAMCLUUIUIMHE U
YCIIOBUSIMU KOHTPOJISL.

6.2 Meroanueckue yka3zaHus 10 TOJITOTOBKE K BEOMHapaM Ha OHJIANH IUIOIAJIKE.

JUis TOATOTOBKM K JIEKIMOHHBIM 3aHATUSAM OOyYalOUIMHCA JIOJKEH O3HAKOMHUTBCS C
colepx)aHueM pabodeil TporpaMmbl AUCHUIUIMHBI W TEMAaTUKOW JICKIMOHHBIX 3aHATHM.
CaMOCTOATENBHO M3YyYUTh OCHOBHYIO M JOIOJIHUTENIBHYIO JIMTEPATYPY IO TEME JEKLMOHHOTO
3asTus. [lepen TeKIMOHHBIM 3aHATHEM O0Y4YarOIIMNCS JT0JKEH MOBTOPUTH 110 KOHCIEKTY JEKIUN
OpeabLAYIINN MaTeprall, 4To MO3BOJIUT MITy0kKe OCBOUTh COAEP KaHUE TUCIIUITIIMHBI.

6.3. Meroaunuckue yka3zaHus [0 OJATOTOBKE K IPAKTUUECKUM 3aHATUSAM B (popMare BeOnHapa
Ha OHJIAMH IJIOLIAJKE.

[IpakTnueckue 3aHsATHSA B hopmare BeOMHApa Ha OHJIAMH IJIOLIA/IKE, B paMKaX JUCIUIUINHBI
«VHTeNnNeKTyallbHble TEXHOJIOTUM B 3JEKTPOIHEPreTHKE», HEOOXOJUMBbI JJs  3aKperjeHUs
TEOPETUYECKOr0 MaTepuaia, U3y4eHUs JOMOJIHUTENBHOIO TEOPETUUECKOTO MaTepHralia U MOITy4eHUs
IIPAKTUYECKUX HABBIKOB M0 JucHUIUIMHE. Kpome TOro, mpakTHYECKHE 3aHSATHS HaIlpaBJICHbI Ha
MOTHBALMIO OOyYarOIMXCsd K CAMOCTOATEIbHOMY HM3YyYEHUIO IOTOJHUTENbHOU JHUTEpaTypbl U
MmarepuaioB. JlJs MOJArOTOBKM K NpPaKTHYECKOMY 3aHATHIO B (opmare BeOMHApa Ha OHJIANH
IUIoNIa/IKe O0yYaroMics T0JKEH MPeIBapUTEIbHO O3HAKOMUTHCS C MPAKTUUYECKUMHU 33/1aHUSMU,
W3YYUTh METOAMKY BBIIIOJIHEHHs MPAKTUYECKOTO 3aJaHUsl, a TaKKE MU3YYUTh COOTBETCTBYIOLIUMI
MaTepHual U3 OCHOBHOW U JOTIOJIHUTENBHON JIUTEPATYPBHI.

6.4. Meronnyeckne yka3aHus K CaMOCTOSITENIbHON paboTe.

CamocrositenbHast pabora B aucuumuiuHe  «VHTeleKkTyalbHbIE TEXHOJIOTMH B
AIIEKTPOIHEPTEeTHKE» HEOOXOAUMA Il CAMOCTOATEIBHOTO U3yYeHHUs OCHOBHOW U JTOTIOJIHUTEIbHON
JUTEpPaTyphl, U1l CaMOCTOSTEIBHOIO PEUIeHHs] MPAaKTHUECKUX 3a/ad, opOpMIIEHUS pPe3ylbTaToOB
pELIeHMIA, a TaK)Ke [T TOATOTOBKU K IPOMEKYTOUHOM aTTeCTalliu, MPOBOJIUMON B (hopMe IK3aMeHa
— UTOrOBOT'O TECTUPOBAHMUSI.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemectp Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue
(MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
5 IK-2.1. ITpakTnueckue 3ananus 1-3
Bonpocs! k sx3ameny Nel-60
5 [1K-2.3. ITpakTnueckue 3ananus 4
Bomnpocs! k sx3ameny Ne 1-60

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUuaJibl, He()ﬁX()}II/IMLIe AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. IIpaktuyeckoe 3aganue 1 (MongeanpoBanue pexuma padoTbl CHCTEMBI
3J1eKTPOCHA0KEeHHUs NPOMBIIIIEHHOI0 NPeANPUATHSA ¢ COOCTBEHHBIM HCTOYHMKOM IUTAHUS)

Ha Tepputopun Camapckoii obiactu pacmnosaraercs padpuka 1mo mpou3BOICTBY MPOAYKIIUN
mupokoro norpedienus. @adpuka paboTaeT B OJHY CMEHY, BBIXOJHBIE U IPa3JIHUYHBIEC JHU - HE
pabouue. DnexkTpocHabxkeHue GadpuKu OCYHIECTBISETCS OT TJIABHOW MOHU3UTEIBHOMW MOACTAHIINN
(I'TIIT) wampspkenuem  110/10 kB, cxema moactaHmuu TmpuBeAeHa Ha pucyHke. K
pactipeaenurensHoMy yctporctBy 10 kB T'TIIT moakmntoueHa ocBeTUTeNbHAs, TEXHOJIOTHYECKAS U
ObITOBasi Harpy3ku. V3HadyaabHO MOLIHOCTH CHCTEMBbI OcBelleHus ¢adbpuku cocrasisger 10% ot
NOJIHOM MolHOCTH (PaOpUKK B KaXAblil XapakTepHbId Inepuo. JlaHHbIE CYTOUHBIX TIpapuKOB
JIEKTPUUECKON HArpy3KH MpUBEJEeHbI B Tabauie 1.

TemnocHaGxenne ¢GabpuKu OCyHIeCTBISIETCS OT COOCTBEHHOH Tra30BOW KOTEIHHOM.
Harpy3koii KOTeIbHOH SIBIISI€TCSI CHUCTEMa OTOIUIEHUS M TOpsiuero BoJOCHAOXkeHHs (paOpuKH.
I'paduku TO7OBOIM TEIUIOBOM HArpy3ku mNpuBefeHbl B Tabnuie 2. ['azocHaOxeHHe KOTEeIbHOMN
OCYILECTBIISICTCS OT ra30paclpeieIUTENIbHOTO MyHKTa, HaXOIAIIEerocs Ha ee TeppuTopuu (hadpuku.

KorenbHast HaX0AUTCSI B HEYJOBJIETBOPUTEILHOM TEXHUUYECKOM COCTOSIHUH, B CBSA3H C UEM,
NPUATHO peleHue o ee JeMoHTaxe. [Ipu pa3paboTke HOBOTO MPOEKTa IHEProcHadkeHus HadpuKu
HEO0OXOUMO OLEHUTh BO3MOXKHBIE BapMAHTHI, BKIIOYAIOIINE B €0 BO3MOXKHOCTh HapaslieIbHON
BbIPAaOOTKH 3JIEKTPUUECKOM U TETJIOBOM SHEprun (KOreHepaluoHHbIE YCTAHOBKH).

1. Tloctpouths rpaduku TEmjao U 3NEKTPONOTpeOIeHUs. BhIMONHUTE aHanu3 3J€KTpo- U
TeruonoTpedaenus padpuku. JlaHHble mpeacTaBiaeHsl B Tabnunax 1 u 2.

2. IlopmoOpate 1Ba BapuaHTa coOCTaBa TEHEPHUpYIOLIEro oOOpyIOBaHUs, HauOoJee
HOIXOAALINX Ul oOecrieueHus: sHeprocHadxkenus padpuku. O60CHOBATH BEIOPAHHBIE BAPUAHTHI C
yaeToM 3(hPEeKTUBHOCTH SHEPTOCHAOKEHUSI.

3. Omnpenenuth U 000CHOBATh KPUTEPHH CPABHEHUS BAPHAHTOB COCTAaBA T'€HEPUPYIOLIETO
o0opynoBanus. IlpoBecTu cpaBHEHHE BapMAaHTOB COCTaBa T€HEPHUPYIOUIETO OOOPYIOBaHHS I10
NpeUIOKEHHBIM Bamu KpuTepusiM M UCXOJs U3 DHEPreTHUecKor 3(P(PEKTUBHOCTH KaXKAOTO M3
BapHaHTOB.

4. JlomMOMHUTH HOPMAJbHYIO CXEeMy TJaBHOM moHu3uTenbHoM mnoacranmuu (I'TIID),
NPEJICTABICHHYI0O Ha pHUCYHKE, MPHCOCAMHEHHEM BBIODAHHOTO COCTaBa T'€HEPUPYIOLIETO
000pyI0BaHUSI.

5. BbIBUTH XapaKkTEpHbIE JIEKTPUUYECKHE PEXUMBI pabOThl (HaOpUKU U BBINOJHUTH HUX
aHaJIN3 NPOBENIS KOMIIBIOTEPHOE MOJIEIMPOBaHUE B MporpaMMHoM komiuiekce PSCAD.

6. OmnpenenuTs 1 000CHOBAThH MEPEUYECHDb JOMOJHUTEIBHBIX PACUETOB U NMPOEKTHBIX padoT,
KOTOpbIe HE0OXOAUMO MPOBECTHU JJIsl BKJIIOUEHHS BRIOPAaHHOTO BapUaHTa COCTaBa T€HEPHUPYIOLIETO
000pyI0BaHUS HA MapaLIETbHYIO paObOTy C BHEITHEH CUCTEMOM IIEKTpOCHAOKEeHUS (haOpUKH.

7. O¢hopMUTH OTUET O MPOAETAHHOM padoTe C MPUIOKEHUEM pa3pabOTaHHBIX MaTEPUATIOB.
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Kparkoe onucanue M perjiaMeHT BbINOJTHEHHUS

[IpakTnueckoe 3agaHue 1 BBINOJNHAETCA CTYIEHTOM CaMOCTOSITENIBHO C METOJMYECKUM
COIPOBOKACHUEM MPEIOIaBATEIEM B paMKax IIPAKTUUECKOro 3aHsATus 1. B Havane mpakTuueckoro
3aHATHUA CTYIAEHTaM IPEICTaBIIAIOTCSA KPATKUE TEOPETUYECKHUE CBEICHUS U METOIMKU BBINOJIHEHUS
IpaKTUYeCKON yacTu 3a1aHus 1. OneHka 3a1aHuil OCYILECTBIISETCS yTEM KOHTPOJIS BBIITOJHEHUS
IIPABWJIBHOCTH BBIIIOJIHEHUS IIPAKTUUYECKOTO 3aJaHus 1.

Kpurepun onenku:
20 6aIoB — CTY/ICHT MPEACTAaBIII OJTHOE PEHICHUE paKkTHIeckoro 3ananus 1. [Toaroroun

MPE3CHTALMIO PEUICHHS MPAKTHUECKOTO 3aaHus | 1 opopMuIl OTUET MO pe3ysIbTaTaM BHITOTHEHHS
3ajaHus. B oTdere mpoaeMOHCTPUPOBAHO TIYOOKOE MOHMMAHHE TEOPETUYECKOro Marepualna,
MOJPOOHO pPACIUCaHbl BCE IIATM BBIMOJTHEHHOTO PEIICHUS U aHAIU3 IMOJYYEHHBIX pPe3yJbTaToB.
Pe3ynbTaThl CONPOBOKIAFOTCS MOSICHEHUSIMH B BHJIC CXEeM, TpaUKOB U TaOIHII.

25 6amnoB - CTyIeHT NpeCTaBIII MOJHOE pelleHrne mpakTruieckoro 3aganus 1. [loarorosun
MPE3CHTAIMIO PEIICHUS TIPAKTHYECKOTo 3a/1aHus | 1 opopMILT OTYET MO pe3yIbTaTaM BBITIOJTHEHUS
3ajaHusl. B oTdere 4YacTUYHO OTCYTCTBYET IMOSICHEHHE XOJa peUIeHHs U TIyOOKO aHaiu3a

IMMOJIYYCHHBIX PE3YJIbTATOB.
10 6ammoB — CTyI[eHT BBITIOJTHUJI BCC ITYHKTBI ITPAKTUYCCKOI'O 3aJaHU 1, HO HC MMPEACTAaBUIL

MPE3CHTALMIO pEelIeHMs], JTU00 Mpe3eHTallds HE OTpakaeT BCEH CYTH pPELIEeHUs MPaKTHYECKOIo
3aganus 1. B oruere He mpencTaBieHsl rpaUKH U CXEMbl, OMUCHIBAIOIINE XO/1 PELICHHUS.
0 6ayyI0B — CTYAEHT HE BBINOJIHWI IPAKTHUECKOE 3a4aHue 1.

7.2.2. Ilpakruyeckoe 3ananme 2 (OmnpenejieHHMe ONTHMAJBLHOIO paclHpefeeHus
JJIEKTPUYECKON MOIIHOCTH MEXKAY JJICKTPOCTAHUUSMH 0e3 yCI0BHS HAJIWYHMA IOTepb
MOLIHOCTH B CeTH NPH nepeaaye)

Onpenenuts ONTUMANIBHYIO 3arpy3Ky IBYX TEIIOBBIX 3JleKTpruueckux cranuuii: TOC-1 (F)

u TOC-2 (P,), paboTaromux napauielbHO Ha OAMHAKOBOM TOIUIMBE. Pacxo/Hble XapaKTepUCTUKU
CTaHIMK HMeOT cneaylommid Bux: B (F)=200+3-F+0,1-B*+0,00133-F’ (mma TOC-1) u
B,(B)=200+4-P,+0,075- B> +0,001- B> (mis TIC-2). Harpyska, Ha KOTOpyH pabOTarOT
3JIEKTPHYECKUE CTAHIIMK MOCTOSIHHA, T.€ HE 3aBHCUT OT U3MEHEHUH MOIHOCTH CTaHIMI U 3a]aHa B
Buje P, + jO,. IluraHue HAarpy3Kd OCYHIECTBJIAETCS IO BO3IYIIHBIM JIMHUAM DJIEKTPOIEPEIauH:

JIDII-1 n JIDII-2, ot TOC-1 u TOC-2 coorBercTBeHHO. [loTepn momuoctu B JIDII He yunTsBaTh
Cxema ceTH IpeJCTaBIeHa Ha PUCYHKE.



Uj U,

CIE_N NS

T3C-1 T3C-2

PH+jQH

Pucynok — Cxema pacueTHol ceTu

KpaTKOG OIMMCAHHUE U PErJIAaMEHT BBINOJTHCHUSA

HpaKTI/ILIGCKOG 3aaHuc 2 BBIIOIHSICTCS CTYACHTOM CaMOCTOATCIBbHO C MCETOJUYCCKHUM
COIIPOBOXKIACHUCM IIPCIIOAABATCIICM B PAMKaAX ITPAKTHYCCKOI'O 3aHATUSA 1. B nagane MMPAaKTUYICCKOI'o
3aHATUA CTYACHTaAM NPCACTABIAIOTCA KPATKUEC TCOPECTHUICCKUC CBCACHUSA U METOJUKH BBIITOJIHCHUA
HpaKTHqCCKOﬁ HaCTHu 3aJaHUuA 2. OI_IeHKa 38.,[[3HPII>1 OCYHICCTBIIACTCA IIYTEM KOHTPOJISI BBIIIOJIHCHU
MMPaBUJIbHOCTHU BBIMMOJHCHUS NPAKTUYICCKOTI'O 3aJaHNA 2.

Kputepun onenkmn:

10 GanoB — CTyJEHT MPeCTaBUII MOJIHOE pellieHue pakThyeckoro 3aganus 2. [Tonrorosun
IPE3CHTALMIO PELICHUS IPAKTUUECKOT0 3aJaHus 2 1 0(hOPMUIT OTUET IO Pe3yJIbTaTaM BbIIOIHEHHS
3ajaHus. B oTdyere mposeMOHCTpHUPOBaHO TINIyOOKOE€ MOHMMaHHME TEOPETUYECKOro MarepHaa,
NnoJpoOHO pacHucaHbl BCE IIAr¥ BBIMOJIHEHHOI'O PEIIEHUS U aHAJIU3 IOJIyYEHHBIX pPe3yJIbTaToB.
Pe3ynbpTaThl COMPOBOXKIAIOTCS MOSCHEHUSMH B BUJIE CXEM, TpaMKOB U TaOJIHII.

8 Oa/IoB - CTYJEHT MPEACTaBUII MOJHOE pelIeHre mpakThuieckoro 3ananus 2. [loarorosun
NPE3EHTAIMIO PEIIeHUs] IPAKTUYECKOTo 3aaHus 2 U 0(OPMIIT OTUET 10 Pe3yJIbTaTaM BbIMOJIHEHUS
3ajaHusa. B oTdyere 4acTUYHO OTCYTCTBYET MOSCHEHHE XOJa pElIeHUus M IIyOOKO aHaimu3a
MIOJIyYEHHBIX PE3YyJIbTATOB.

5 GayyIoB — CTYAEHT BBINOJHUI BCE MYHKTHI IPAKTUYECKOIO 33aJaHUs 2, HO HE MPEACTaBUII
NPE3CHTAIMI0 pelleHus], 00 Mpe3eHTalMsl He OTpakaeT BCeW CYTH pEIIeHUs MPaKTUYEeCKOro
3ananus 1. B oTuere He npeacTaBieHbl rpaduKKU U CXEMBbI, ONTUCHIBAIOIINE XOJ] PEILIEHHUS.

0 6anIoB — CTY/IEHT HE BBINOJHWI IPAKTUYECKOE 3a/1aHue 2.

7.2.3. IIpaktnueckoe 3aganue 3 (OmpenejieHHe ONTHMAJIBHOIO pacHpefeeHust
3J1eKTPUYECKOl MOIIHOCTH MEXKAY JIeKTPOCTAHUUSIMU TPH YCJIOBMU HAJIMYUS TNOTEpb
MOIIIHOCTH B CeTH NPH Nepegaye)

Onpenenuth ONTHUMANBHYIO 3arpy3Ky JABYX TEIUIOBBIX anekTpuyeckux craHiuili: TOC-1 (
B+jO,) n TOC-2 (P, + jO,), paboTaomux napajjielibHO Ha OJUHAKOBOM ToIuiuBe. PacxonHbie

XapaKTepUCTHKH CTAHIIMH UMEIOT Crieayrommid Bu: B, (F)=200+3-F+0,1- B +0,00133- B’ (s
TOC-1) u B,(P,)=200+4-P,+0,075-B°+0,001-B° (wis TDOC-2). Harpyska, Ha KOTOpYIO
paboTarOT IEKTPUYECKUE CTAHLIUU IIOCTOSIHHA, T.€. HE 3aBUCHT OT U3MEHEHHUI MOITHOCTH CTAHIMH
U 3amaHa B Buuae P, +jQ,. lluraHue Harpy3ku OCYHIECTBIISI€TCA IO BO3AYIIHBIM JIMHHAM

anektponepenaun: JIDII-1 u JIDII-2, ot TOC-1 u TOC-2 cooTBeTCTBEHHO, conpoTtuBienue JIDII-1 -
R,, conporusnenue JIOII-2 - R, . Cxema ceTu npeacTaBieHa Ha pUCyHKe 1.
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Pucynok 1 — Cxema pacueTHOH ceTn

KpaTkoe onucanue u perjiaMeHT BbINOJHEHHSA

HpaKTquCKOG 3alaHuC 3 BBIIOJHIETCA CTYACHTOM CaMOCTOATCIBbHO C MCETOJUYCCKHUM
COIPOBOXKACHUEM IMPEIOoIaBaTeeM B paMKax MPaKTHUECKOro 3aHsaTus 2. B Hauase mpakTHuecKoro
3aHATUA CTYACHTAM HPCACTABIAIOTCSA KPATKHUEC TCOPECTUYCCKUEC CBCACHUA U MCTOJUKHU BBIITOJIHCHUA
MpaKTH4eCKOW yacTu 3aaanus 3. O1eHKa 3a1aHui OCYILECTBIISETCS TyTeM KOHTPOJIS BBITOTHEHUS
MMPaBUJIbHOCTHU BBIMMOJHCHUS NPAKTUYICCKOTI'O 3aJaHNA 3.

Kpurepun oneHku:

15 6anmoB — CTyIEHT MPEACTaBIII IOJTHOE PEHIeHUE MPaKTHIecKoro 3ananus 3. [loarorosun
MPE3CHTALMIO PEUICHUS MPAKTHUECKOTO 3aaHus 3 ¥ 0(hOpPMUIT OTYET MO Pe3yJIbTaTaM BHITOTHEHHS
3amaHus. B oTdyere MpoOAEMOHCTPUPOBAHO TIIyOOKOE TNMOHMMAaHHE TEOPETUYECKOTO MaTepuana,
MOJPOOHO pPACMUCaHbl BCE IIArM BBHIMOJIHEHHOTO PEIICHUS M aHalU3 MOJTYYEHHBIX pPe3yIbTaTOB.
PCSYJ'II)TaTI)I COIIPOBOKAAIOTCA MTOACHCHUSMU B BHJIC CXCM, Fpa(i)I/IKOB n Ta6.]'II/III.

10 GanmoB - CTyACHT MpeACTaBUI TIOJHOE pelIeHre MpakTuieckoro 3ananus 3. [loarorosun
MPE3CHTAINIO PCHICHUS IMMPAKTUYICCKOI0 3aJaHusd 3u Oq)OpMI/IJ'I OTYCT I10 pE3yJibTaTaM BBIIIOJIHCHUA
3aaHus. B oT4yere YacTUYHO OTCYTCTBYeT TOSCHEHHE XOJa pelIeHUus M TIyOOKO aHamu3a
MOJIYYEHHBIX PE3YIbTATOB.

5 6anaoB — CTYACHT BBIMOJHIII BCE MYHKTHI MPAKTHUUECKOTO 3aJaHusl 3, HO HE MPEICTaBUII
MPE3CHTAIMIO PEIICHHsI, 00 TPE3CHTAlUs HE OTpPakaeT BCEH CYTH pPEMICHUS MPAKTHIECKOTO
3ananus 1. B oTuere He npeacTaBieHbl TpadUKH U CXEMBbI, OMTUCHIBAIOIINE X0 PEIICHHUS.

(0 6ayuI0B — CTYJIEHT HE BHITIOJHUII IPAKTUYECKOE 3aaHue 3.

7.2.4. Ilpaktuuyeckoe 3ananue 4 (McciegoBaHue MeTOA0B YNpaBJjeHMsl Bblaadeil
MOIIIHOCTH BETPOYCTAHOBOK B porpaMmMHoM Komiuiekce PSCAD)

Wcnonb3ys crangapTHbie 010k 6uOIroTeku nporpaMMHuoro komiuiekca PSCAD BbINOIHUTD
MOJICIUPOBAHUE YYacTKa D3JIEKTPOIHEPreTUYECKONH CHUCTEMbI C BETPOYCTAaHOBKAMHU. BBINMONHUTH
CepUI0 pacyeTOB Ui OIPENEICHUS] BIMSHUS IapaMeTPOB BETPOBOH Harpys3KH, MapaMeTpoB
BETPOre€HEpaTOpPOB, BETPOTYPOMH M DJIEKTPUYECKUX HArpy30K NOTpeOUTeNel Ha peXuMHbIE
nmapamMeTpsl AJIEKTPOIHEPreTHYeckoil cucreMbl. OGOpPMHUTh W TMPOAHATU3UPOBATH TIOTYUICHHBIC
pe3yabTaThl MOJICIIMPOBAHUS.

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA

HpaKTquCKOG 3alaHuEC 4 BBITTOJTHSIETCSA CTYACHTOM CaMOCTOATCIIBHO C METOAHYCCKUM
COIPOBOKACHUEM MPEIOIABATEIEM B paMKax IMPAKTUUECKOro 3aHATHs 2. B Hadase npakTHuecKoro
3aHATUA CTYACHTaM IMPCACTABIAIOTCA KPATKHE TCOPETUICCKUE CBEACHUA U MCTOAWKH BBIITOJTHCHHA
IIPAKTUYECKON yacTH 3anaHus 4. OLeHKa 3alaHui OCYILECTBISETCS IyTEM KOHTPOJIS BBIIIOJIHEHUS
IPaBUIBHOCTH BBINOJIHEHUSI TPAKTUYECKOT O 3a1aHus 4.

Kputepun onenkmn:



15 6ammoB — cTyaeHT coOpayi Mozelnb B mporpaMMHoM komiuiekce PSCAD ompenenwn
napaMeTpsl JIEMEHTOB MOJICIIH. BBIMOTHII KOMITUATISINIO MOenn 0e3 omrOoK. BeImomHII cepuio
9KCIIEPUMEHTOB C MOJIETBI0 U MOJIyYWJI JaHHbIE O BIUSHUU IapaMETPOB BETPOBOM HArpys3Ku,
MapaMeTpoB BETPOTCHEPATOPOB, BETPOTYPOMH U JIEKTPUYECKHX HArpy30K IOTpeduTeneil Ha
PEKUMHBIE TApaMETPhI AJIEKTPOIHEPreTUUECKON CUCTEMBI.

13 GammoB — cryaeHT coOpayl Mozelb B mnporpaMMHoM komiuiekce PSCAD omnpenenun
napaMeTpsbl 3JIEMEHTOB Mozenu. [Ipu KOMIWIALKUYA MOJIENH BO3HUKIM OIIMOKHU. BeinonHumn ceputo
OKCIIEPUMEHTOB C MOJICIBbI0 W TONY4YWJ JIaHHBIC O BJIMSHUHM TapaMeTPOB BETPOBOW HATPY3KH,
apaMeTpoB BETPOreHEPAaTOPOB, BETPOTYPOMH U DJIEKTPUUYECKUX HArpy3oK moTpeduteneil Ha
PEKHUMHBIE TAPAMETPBI AJICKTPOIHEPTETHUECKON CHCTEMBI.

10 GamioB - cTymeHT coOpan Mozaelnb B mporpammHoM komiuiekce PSCAD ompenenwn
napaMeTpsl JIEMEHTOB Mojend. [Ipyu KOMIMISAIMKA MOJIEH BO3HUKIIM OIMIUOKHU. BBIMOIHMI HE BCe
CEpUU IKCIIEPUMEHTOB C MOJEJBIO U MOJYYHJI HE BCE JaHHBIC O BIUSHUU MAapaMeTPOB BETPOBOI
HaArpy3KH, MapaMeTpoOB BETPOTCHEPATOPOB, BETPOTYPOHH U DJIEKTPUICCKUX HArpy30K MOTpeOUTENei
Ha peXUMHBIC TApaMETPBhI AIEKTPOIHEPTETUYECKON CUCTEMBI.

8 OamnoB - cTyaeHT coOpan mojaenb B mporpammHoM Komiuiekce PSCAD ompenenun
napaMeTpsl AJIEMEHTOB Mojenu. [Ipy KOMIUISIUM MOJENM BO3HUKIM OIIMOKU. BeIimomHun
UCIIPABIICHUST OMMOOK Mozaenu. YacTuuHO mpoBel TpeOyemble CEepUd OIKCIECPHUMEHTOB U
MIPOJIEMOHCTPUPOBAII TOHUMAHUE JOMYIIEHHBIX OLTHOOK.

4 OGamma - CTyneHT coOpan Mojaenb B mnporpamMmmMHoM komiuiekce PSCAD ompenenun
napaMeTpbl AJIEMEHTOB Mojenu. [Ipy KOMIWISIUM MOJENM BO3HUKIW OIIMOKU. BeImomHun
UCIIpaBIICHUs OMMOOK Moenu. He ycmen npoBectu TpedyemMbie ceprr SKCIICPUMEHTOB.

1 Gam - cTyaeHT coOpan Mozens B mporpamMmmuoM komiiekce PSCAD onpenenun napamerpsl
9JIEMEHTOB MOJeNH. [Ipy KOMIMISIIUU MOJENHM BO3HHUKIIM OIMMOKU. 3A BpeMs MPaKTHUECKOTO
3aHATHS HE CMOT HCTIPABUTh AOMYIIEHHbIC OIIMOKU U COOPKE MOJICIIH.

0 GayuI0B — CTYZIEHT HE BBITIOJIHWII 33JIaHU€, TMO0 OTCYTCTBOBAJ Ha 3aHATHH.

7.3. OueHouHble cpeACcTBA ISl NMPOMEKYTOYHONH ATTECTAIMM MO HMTOramM OCBOEHMS
AUCHUILTHHBI

7.3.1. Bonpochl K NPOMeKYTOYHOM aTTecTalnu

Cemectp 5

Bonpocsl k dk3ameny

Ilonstue HWHTCJUICKTYAJIBHBIX 3JICKTPOSHCPTCTUUCCKUX CUCTCM.

1

2. Otnmnune TPAAUIUOHHBIX SJICKTPOIHCPTCTUUCCKHUX CUCTCM OT MHTCIIJICKTYAJIbHBIX.

3 VcaoBusa u NEPCICKTUBLI BHEAPCHU A HMHTCIIJICKTYAJIbHBIX TEXHOJIOTHII B YIIPABJICHHUE
PCKUMAMHU SJICKTPOIHCPTCTUUCCKHUX CUCTCM.

prOSBI BHEAPCHUA MHTCIIJICKTYAJIbHBIX TEXHOJIOTHI1 B SJICKTPOSHEPTCTUUCCKHUEC CUCTCMBI.

OTansl Pa3BUTHA HHTCIUICKTYAJIbHBIX TEXHOJIOTHI B QJICKTPOOHCPI'CTUKCE.

CrpykTypa ynpasieHus pexumamu padbotsl SmartGrid.

[ToHsATHE, CTPYKTYpA U OTIIMYUTEIbHBIE XapakTepucTHKH MicroGrid.

4
5
6. | CtpykTypa TUIIOBOH ITU(POBON dIMEKTPUUECKON TTOICTAHIIHH.
7
8
9

MeTO)IBI YIIpaBJIICHUA OINTUMAaJIbHOU BBI}IaLIeﬁ MOIITHOCTHU B MHTCJUICKTYAJIbHBIX
QJICKTPOOHCPICTUICCKUX CUCTCMAX.

10. | AnropuT™bl OTCIEKUBAHUS TOYKH MAKCUMaJIbHOW MOITHOCTH JIJIs BETPOYCTAHOBOK.

11. | AnrOpuTMBI OTCIEKUBAHUS TOYKH MAKCUMAIIbHON MOIIHOCTH JIJIS1 (POTORIEKTPUIESCKHIX
YCTaHOBOK.

12. | OcoGeHHOCTH TEXHOJIOTHH MTOCTPOSHHSI paclpeleIUTENbHbIX CETel B IPUCYTCTBUU
00BEKTOB PaCIpeICIICHHOI IeHEPaIHH.




Bomnpocekl Kk 3xk3aMeny

n/n
13. | AnropuTmsl ONITUMAJIBHOTO PAacTIpEAEIEHUS JIEKTPUUECKON MOLIHOCTH MEXIY
ANEKTPUYECKUMU CTAHIIUSIMHU.
14. | OcHOBHBIE BU/IbI PEIEHHON 3aIUTHI CUCTEM PACIIPEAEICHUS 3JIEKTPUUECKON SHEPTUH B
MIPUCYTCTBUHU OOBEKTOB pacipeiesIeHHOM reHepalnu.
15. | Bnusinue 00BEKTOB pactpeAesICHHOM reHepauy Ha yCTaHOBHUBIIUECS PEKUMBI PaOOTHI
ANEKTPOIHEPTE€TUYECKUX CUCTEM.
16. | Bnusinre 00BbeKTOB pacipeeICHHON reHepaliiyi Ha aBapHHbIE PEKUMBI paOOTHI
ANEKTPOIHEPTETUYECKUX CUCTEM.
17. | Metoap! noajep)anus U perynupoBanus 4actoTsl B MicroGrid.
18. | [lonsitue BupryanbHas smekTpoctaniius. OCHOBHbIE 0COOEHHOCTH, MEPCIIEKTUBbI
MCIOJIb30BAHUS U TEXHOJIOTHH.
19. | IloHsiTHE BUPTYaJIbHON MHEPLIUU U €€ CBSA3b C BUPTYaJIbHBIMU AIEKTPOCTAHLIHUSIMU.
20. | OcobeHHOCTH, XapaKTEPUCTUKU U Ha3HaYeHHe mpoTokoia nepeaaun ganHbix GOOSE.
21. | OcoGeHHOCTH UCTIOIB30BaHUS, HA3HAYCHUE U XAPAKTEPUCTUKH SV TOTOKOB B IIU(PPOBBIX
MOJICTAHITUSIX.
22. | XapakTepucTuka 00bEKTOB pacipeieICHHON reHepaluu.
23. | AIrOpuTMBI YIIpaBJI€HUsl BETPOYCTAaHOBKAMU.
24. | AnropuT™mBl yrpaBieHus: (OTOIIEKTPUISCKUMHU YCTAHOBKAMHU.
25. | AniropuTMBl yripaBieHHsl ra30TYpOUHHBIMH U ra30MOPIIHEBBIMU YCTAHOBKAMHU.
26. | LudpoBbie MPOTOKOIIBI EPEAAYU JaHHBIX B HHTEIIEKTYaIbHBIX AJIEKTPOIHEPTeTUYECKUX
CUCTEMaX.
27. | OcobeHHOCTH ATOPUTMOB (DYHKIIMOHUPOBAHUS YCTPOUCTB peneitHoi 3amuThl SmartGrid.
28. | [Ipumenenne HakonuTeNel Heprun B cuctemax MicroGrid.
29. | PerynupoBanue HanpsbkeHust B SmartGrid.
30. | PerynupoBanue yactotsl B SmartGrid.
31. | T'apmonnueckue nckaxxenus B cucremax MicroGrid.
32. | YnpaBieHue peakTUBHOM MOIIHOCTBIO B cucteMax MicroGrid.
33. | YnpaBieHue nepeTrokaMu akTUBHON MolTHOCTH B cucteMax MicroGrid.
34. | OcHoBHBIE MexayHapoaHsle cTanaapTsl IEEE oTHOCAmMECS K HHTEIEKTyalIbHBIM
TEXHOJIOTHUSIM B 3JIEKTPOIHEPIEeTHKE.
35. | OcHOBHBIE MEXAYHAPOIHBIE CTAHAPTHI IO KHOEpOE30MaCHOCTH B OTHOLLIEHUH YIPo3
CBSI3aHHBIX C UHTEJJIEKTYaJIbHBIMU CUCTEMAMHU 3JI€KTPOCHAOKEHUSI.
36. | CranmapTbl OECIpOBOAHOM Nepejaun JaHHBIX B HHTEIUIEKTYaIbHBIX
ANEKTPOIHEPIeTUYECKUX CUCTEMAX.
37. | AHanu3 JaHHBIX 110 OTKJIOHEHHUIO HAIIPSHKEHUH B DJIEKTPOIHEPTETUYECKOU CUCTEME C
ucrnonb3oBanuem Python.
38. | 'paduueckoe oToOpakeHUE pe3yabTaTOB aHAIN3a JaHHBIX (DYHKITMOHHPOBAHUS
MHTEJUIEKTYAJIBHBIX JIEKTPOIHEPIeTUUECKUX CUCTEM.
39. | AHanu3 JaHHBIX 11O KOJIeOaHMWsIM YaCTOTHI B CETH C MCTOJIb30BaHueM Python.
40. | IToxxoas! K MOAETUPOBAHNIO COOCTBEHHBIX HCTOUHUKOB F€HEpaIlMi B IPOTPaMMHOM
komuiekce PSCAD.
41. | [loxxoasl K MOJETUPOBAHUIO YCTAHOBUBIIETOCS peKuMa paboThl ydacTKa
ANEKTPOIHEPreTUYECKOM crucTeMbl B TporpaMMHoM komiuiekce PSCAD.
42. | Iloxxoasl K MOJETUPOBAHUIO aBAPUUHBIX PEKUMOB pabOThI ydacTKa
AJEKTPOIHEPreTUYECKOM crucTeMbl B TporpaMMHoM kKomiuiekce PSCAD.
43. | ®yHKIMOHAJIBHBIE CBOIMCTBA SHEProcucTeMbl Ha 6aze konnenuuu SmartGrid.
44. | Cratuueckue KOMIIEHCATOPBI PeaKTUBHOM MomHocTH B SmartGrid.
45. | YcTpoiicTBa NpoaoJIbHON KOMIIEHCAIUH PEAKTUBHON MOIITHOCTH C TUPUCTOPHBIM

YIIPaBICHUEM.




Ne
wn Bomnpocsl k 3k3ameny
46. | AnanTuBHbIE YCTPOICTBA pENEHHON 3aIMThI paCIPEIEIUTEIbHBIX CETEH.
47. | YcrpoiicTBa MOHUTOPHHTA PEKUMOB PaOOThI AJIEMEHTOB JIEKTPOIHEPTETUUECKIX CUCTEM.
48. | CtpykTypHas cxema yrnpaBJjeHusi 00bEKTOM paclpeeICHHON reHepalH.
49. | CtpykTypa ynpaBiaeHHs UHTEIJIEKTYaIbHOM 3JIEKTPOIHEPTreTUUYECKON CHUCTEMOM.
50. | OcHoBHbIe nonoxkenust mexxayHaponoro crangapra IEEE 1547-2003 nns coenuneHust
pacIpeiesIEHHbIX PECYPCOB € AIEKTPOIHEPreTUYECKUMU CUCTEMAMHU
51. | OcHoBHBIC MON0XEeHUS MekayHapoaHoro ctanaapta IEEE 1675-2008 nns Broadband nan
Power Line Hardware
52. | OcHoBHBIE TIOJIO)KEeHUST Mexk1yHapoaHoro ctanaapta IEEE 1686-2007 nyis moacTaHimii
MHTEJUICKTYaJIbHBIX AMEeKTpOHHBIX ycTpoicTB (CBY) Bo3moxuocTtu Cyber Security
53. | OcHoBHbIE TTOJ10)KEeHUS MexkyHapoaHoro cranaapta IEEE 1815-2010 crangapt nis
aNIeKTpodHepreTudeckux cucreM cesizu-Distributed Network Protocol (DNP3)
54. | OcHoBHBIE NOJ0)EHUs Mex1yHapoaHoro ctanaapra IEEE 61850.
55. | MuKpOnpOIIeCCOpPHBIE YCTPOUCTBA AJIs YIIPABJICHHS PEKHUMOM PaOOTHI paclpeIeTUTeIIbHON
CETH.
56. | IlpumeHeHNE anrOpUTMOB HEYETKOMN JIOTHKH JJIs YIIPaBJICHUS peKUMaMU paboThl
pacnpenenuTeabHON CeTH.
57. | CpaBHUTENBHBINA aHAIN3 HU(PPOBBIX NOJCTAHIMN C TPAJUIIMOHHBIMH.
58. | IlpuHIIMIIBI aKKYMYJIMPOBAHMSI SHEPTUH C MCIIOIH30BAHHEM dHEPIreTHICCKIX 00BEKTOB
59. | Ucnosib30BaHuE TEXHOJIOTU MOHUTOPUHTA JJIs 3AIUThl MHTEJIEKTYaIbHbIX
AJIEKTPOIHEPTETHUECKUX CUCTEM.
60. | CxeMbl BbIJJa4l MOIIIHOCTH OOBEKTOB paclpeieIeHHON reHepaIuu.
7.3.2. Kputepuu ¥ HOPpMbI OLICHKH
dopma
NnpoBeeHust
Cemectp . Kpurepun u HopMbI OLIEHKH
NPOMEKYTOYHOM
arrecTauuu
5 DK3aMeH (o HTOTOBBIN HAKOTUTENHHBIN
HaKOIIUTEILHOMY «OTIINYHO» pPEUTHHT, peUTUHTOBBIH Oa,
pEUTHHTY) coctapnsieT oT 85 1o 100 Gannos
HToroBBIl HAKOMUTETHHBIMN
«XOpOLIO» PEUTUHT, pEUTHHIOBBIN Ga,

cocrasirszeT ot 70 mo 84 GaiuioB

M ToroBelii HAKOITUTENbHBIN
«YZOBJIETBOPUTEIHHO pPEUTHHT, peUTUHTOBBIN Oa,
cocrasirzeT ot 50 1o 69 6auioB

HToroBelii HAKOITUTENbHBIN
«HEY/IOBJIETBOPUTENBLHO» | PEHUTHHI, pEUTUHTOBBIN Oa,
cocrasisgeT oT 0 1o 54 6annos




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B

HAY4YHOMH
Ne nocooue, yueoHo-
wn ABTOpBI, COCTABHUTE/IH 3aruaBue (3aroJ10BOK) MeToHIecKoe mocobHe, I'on u3nanmns oudamnorexe /
HaumenoBanue
NMPAKTHKYM, JIP.) 3EC
1. [Taiitop H.M. DHeprocOeperaroiue pexxumMbl 1 Y4eOHoe nmocodue 2023 9bC
TEXHOJOTHH. IHTEeKTyanpHast «Znanium.comy
AIIEKTPOIHEPIeTHKA
2. Bbyxromneir b.M., Cteraracku | Smart Grids - OCHOBBI B TEXHOJIOTUT Mowuorpadust 2019 9bC
3.A. SHEpProcucTeM OyayLiero «KoHcynpTant
CTYJCHTa»
3. Banees 1. M., Makapos B. | Konnenuust ynpasneHus: HU(PPOBBIMH Y4eOHoe nmocodue 2019 9bC
I. MOICTAHIIUAMU OY/TyIIETO «KoHcynpTanT
CTYIECHTa»
4. byposkos /I.B., IlonysanoBuu | IIpumenenue IT-TexHonoruii B Y4eOHoe nocobue 2018 9BC
H.K. anekTposHepreruke: Mathcad, MatLab «IPRBooks»
(Simulink), NI Multisim.
5. Mamnycos B.3., Xacanzona [IprMeHeHrne METO1I0B UCKYCCTBEHHOTO Momnorpadust 2018 9bC
H., Marpenun I1.B. MHTEIUIEKTa B 3a7a4aX YIpaBJICHUS «IPRBooks»
pPEeKMMaMU AIEKTPUYECKUX ceTeil Smart
Grid
6. Ocuxka JI. K. PacdeTtHbie METOABI HHTEIUIEKTYaTbHBIX [IpakTrueckoe mocobue 2017 S9BbC
u3Mmepenuit (Smart Metering) B 3agadax «KoHcynbTaHnt
yueTra ¥ cOepeKeHus JIEKTPOIHEPTUU CTYJCHTa»




8.2. lonostHuTEILHAS JIATEPATypPa

Tun (y4yeOHUK, yueOHOE

KoaunuecTBo B

XycHytauHosa M. I'.

o0ecreueHus 0€30aCHOCTH B
AJIEKTPOIHEPTETUICCKUX KOMIUICKCAX

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEIH 3arsiiaBue (3aroJi0BOK) Iox n3nanus onodamorexe /
n/n MeToauYecKoe mocoomue,
HanmenoBanme
NMPAKTHUKYM, JIP.) 3EC
1. I'pud M.T. NHTemiekTyanbHble CUCTEMBI U TEXHOJIOTUHU Y4eOHoe nmocodue 2021 9bC
«IPRBooks»
2. Kokopes /1. C., KopueeBa MaremaTuyeckue MeTOo bl Y4eOHoe nmocodue 2020 OBbC «Jlanb»
E. B., Cunopenko B. I',, MHTEJUIEKTYAJILHOTO YIIPABJICHUS
[am A. M.
3. bamposa 3. M., NHTemiekTyanbHbIE CUCTEMBI YIIPABICHUS U YuebHoe nocodue 2020 OBbC «Jlanb»




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
cucTeM

— Web of Science [DnexTpoHHBIH pecypc]| : MyJIbTHAMCHMIUIMHApHAS pedepaTuBHas Oa3a
nmanHbix. — Philadelphia: Clarivate Analitics, 2016. — Pexxum noctyma : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHru.;

— Scopus [DnekTpoHHBIN pecypc] : pedeparuBHas 6a3a qanabiX. — Netherlands: Elsevier, 2004.
— Pexxum nocryma : scopus.com. — 3ard. ¢ 3kpaHa. — f3. pyc., aHri.;

— Elibrary [Onexrponnsiii pecypc| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. pyc., aHriL.;

— Springer Link [Dnekrponnslii pecypc] : [06a3a gannbix |.— Switzerland: SpringerNature, 1842.
— Pexxum nocryna : link.springer.com. — 3ari. ¢ skpana. — f3. aHri.;

— Science Direct [DneKTpOHHBIN pecypc]| : KOJUICKIHS JICKTPOHHBIX KHHUT H3JaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. aATN.;

— Cambridge university press [DIeKTpOHHBIH pecypc] : )KypHaibl uzaatenbcra. — Cambridge:
Cambridge university press, 2018 . — Pexxum nocrtyma : cambridge.org. — 3ari. ¢ skpana. — $13. aHrL;

— NEICON [2neKkTpoHHBI# pecypc] : 31eKTpoHHas HHPOPMAIHUS : apXUB HAYYHBIX KYpPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., anr.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanvenosanue IO PexBu3UTHI zlorosi)pa
n/n (nata, HOMep, CPOK JAelCTBHS)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok

WinPro 10 RUS Upgrd OLP NL Acdmc neicTBus — 6ecCpOvHO;
KoHTpakT Ne 1653 ot 14.12.2018, cpox

JeiicTBUsL — 6ECCPOUHO

2 Office Standard:
Office Stdandard 2013 Russian OLP NL
AcademicEdition

norosop Ne 690 ot 19.05.2015, cpok
neicTBus — 6ecCpPOUHO

3 | Mirapolis Human Capital Management JInnensnonssi norosop Ne 614 or
20.06.2023, cpok nevictus a0 31.12.2023

BKJIIOYUTCIIBHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
0o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

3aHATUI CEMUHAPCKOTO TUIIA.

VYyeOHast ayTuTOpHs U1 KypCOBOTO
IPOEKTUPOBAHNUS (BBIIOJIHEHUS KyPCOBBIX
pabor).

Ne ApP. 00bEKTOB ISl IPOBEACHHUS
. IlepeyeHb OCHOBHOI0 00OPY10BAHUSA
/I | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOMN

padoThl o0yuyaoumxcs (HoMep ayAuTOPHH)

Aynuropus BeO-KOHPEPEHLINH. Cron npenogaBaTenbCKuil, SKpaH

VYyeOHast ayTUuTOpHs UI IPOBEICHUS TEJIEBU3UOHHBIN, pOYTEp, CTOMKA IJIs

3aHATUHN JIEKIIMOHHOTO THIIA. TeJeBU30pa, BeO.kaMmepa, TpaHCIapaHT-
1 VYyeOHast ayTUuTOpHs VI IPOBEICHUS MEpETSIKKA, NIMPMa, HAYIITHHUKH,

KOMITBIOTEP C BBIXOOOM B I/IHTepHeT




n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIAa00PATOPHbIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

YueOHast ayTUTOPHS JUI IPOBEICHUS
TPYIIOBBIX U UHIUBUAYAIbHBIX
KOHCYJIbTALUM.

YueOHast ayTUTOpHS AJ1sl IPOBEACHUS
3aHATUN TEKYIIETO KOHTPOJISA U
MIPOMEKYTOUHOH aTTecTanuu. (3-705)

Aynutopus BeO-KOH(pEpEHIHiA.
VYyebHast ayIuTOpHsL U1 IPOBEICHUS
3aHATUH JIEKIIMOHHOTO THIIA.
VYyebHast ayIuTOpHsL U1 IPOBEICHUS
3aHATUN CEMUHAPCKOIO THIIA.
VYyebHast ayIuTOpHs U1 KypCOBOTO
POCKTHPOBAHUS (BBITIOJTHEHHUSI KYPCOBBIX
pabor).

YyeOHast ayTUTOPHSI U IPOBEICHUS
IPYNIIOBBIX U UHIAUBUAYAJIBHBIX
KOHCYJIbTALUM.

VYyebHast ayIuTOpHs U1 IPOBEICHUS
3aHATUH TEKYLIETO KOHTPOJIS U
pOMeXKYyTOUHOM arrectaruu (2-405)

Cron mpenogaBaTebCKui, YKpaH
TEeNICBU3HMOHHBIN, pOyTep, CTOWKA JUIS
TENeBU30pa, BeO.KaMepa, TPaHCIIapaHT-
HepeTshKKa, IUpMa, HaYIIHUKH,
KOMITBIOTEP C BBIXOJIOM B MIHTEpHET.

[TomenieHue 17151 CAaMOCTOSITENILHOM pabOTHI
oOyuaromuxcs (I'-401)

CTOJ'II)I, CTYJIbA, KOMIIBIOTCPhI

[TomenieHue 17151 CAaMOCTOSITENILHOM pabOThI
oOyuaromuxcs (C-916)

CTOJ'II)I, CTYJIbA, KOMIIBIOTCPhI
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