[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOANMUCHI0

Undopmauns o srane@BEJIEPAJIBHOE ATEHTCTBO KEJIESHOJOPOXKHOI'O TPAHCITIOPTA
ONO: MareEAEPATIBHOEHQEYEAPCTBEHHOE BIOP)KETHOE OBPA3OBATEJIBHOE YUPEXXJIEHUE BBICILIET'O OBPA30OBAHU A

fomsoct yPPRBOIERCKUAA TOCYJAPCTBEHHBIN YHUBEPCUTET IYTEN COOBIIEHUS»

[ata nognucanus: 09.07.2026 14:42:58
YHUKanbHbIA MPOrpaMMHbIA KIKOY:
94732¢3d953a82d495dcc3155d5¢573883fedd18

HUIIC-¢puauan Hpusl'YIIC

YTBEPXJIEHA
V4eHBIM COBETOM YHUBEPCUTETA
(mporokoi ot 24.02.2026 Ne 15)

HagexxHocts 4 3 PEeKTUBHOCTH CUCTEM

INICEKTPOIHEPTECTUKHU

paboyas nporpaMma JUCHUILIAHBI (MOTYJIS)

Hampasnenne moarorosku 13.04.02 DnexTpodHepreTka U AIEKTPOTEXHUKA
HanpasnenHocTs (Mpoduiib) DneKTpOIHEPreTUYECKUE CUCTEMBI U CETH

Keanuduxanus
Dopma 00yueHHs

OO611ast Tpy10eMKOCTh

Buns! koHTpOIIS Ha Kypcax:

9K3aMeH 1

MarucTp

3aodyHasi

43ET

PacnpenesieHue 4acoB AMCHUIVIMHBI IO Kypcam

Kypc 1
Hroro
Bup 3ansaruit I PII
Jlexnun 8 8
IIpakTnueckue 8 8 8 8
KoHrT. 4. Ha 2,3 2,3 2,3 2,3
aTTecT. B
nepuog 2C
B ToM uucie B 8 8 8 8
dhopme
MPAKT.TIOATOTOBKH
Hroro ayn. 16 16 16 16
KonrakTHas 18,3 18,3 18,3 18,3
pabora
Cam. pabora 119 119 119 119
Yacel Ha KOHTPOJIb 6,7 6,7 6,7 6,7
Hroro 144 144 144 144




TIporpammy cocraBuii(u):

K.m.H., doyenm, Bykonog B.FO.
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DenepabHBIA TOCYAAPCTBEHHBIH 00pa30BaTeNbHBIA CTaHAAPT BHICIIEr0 00pa30BaHMUs - MAarHCTPaTypa M0 HATPABICHHUIO TOJTOTOBKH
13.04.02 DnexTposHepreTHKa 1 3JIeKTpOoTeXHUKa (pruka3 MunoOpHayku Poccun ot 28.02.2018 r. Ne 147)
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Pabouast nporpamMma o00peHa Ha 3aceJaHuH Kadeapbl

TexHUKA M TEXHOJIOTHH KeJIe3HOAOPOKHOT0 TPAHCIOpTA

3aB. kadenpoit  K.B.H., foueHt CemeHok A.B.



1. IIEJIM OCBOEHMSI JUCIUILITAHBI (MOAY.JIST)

11

I/I3y‘{I/ITI> OCHOBHBIC ITOJIOXKCHHA KOHICIIIUH obecreueHUs Ha)lé)KHOCTI/I B DJICKTPOOHEPI€TUKE, OCHOBHBIC METOAUKH

OILICHKHN HAJICKHOCTHU

2. MECTO JUCHUIIJIMHBI (MOAY.JIsI) B CTPYKTYPE OBPA30OBATEJBHOM MPOTPAMMBI

Huxon (pazgen) OIL: | b1.B.03

3. KOMIIETEHIINH OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCHUTIINHBI

MOAYJIsD)

TTIK-4 Criocof6eH nmpoeKTHpoBaTh 0OBEKTHI MPOHECCHOHATIBHOM AEATEIILHOCTH, YIIPABIATh pe3yJIbTaTaMU Hay4HO-
HCCIIeIOBATENILCKUX U OIBITHO-KOHCTPYKTOPCKUX PadoOT

TIK-4.1 BHeapsiet pe3ysbTaThl UCCIEI0OBAHUI U pa3paboToOK

40.011. Ipodeccuonanbublii cranaapt "CIIEHHUAJIUCT 110 HAYYHO-UCCJIEJOBATEJIBCKHUM U OIIBITHO-
KOHCTPYKTOPCKHUM PA3PABOTKAM", yrBepx1éHHbIii NpuKa3zoM MUHUCTEPCTBA TPYAA U COIUATBbHOM 3a1UTHI
Poccuiickoit ®enepanuu ot 4 mapta 2014 r. N 1214 (3aperncrpupoBan MunucrepcTBom octunun Poccuiickoii ®@enepamun 21
MapTta 2014 r., peructpannonnsrii N 31692)

[IK-4. C. IIpoBenenue HayYHO-NCCIEIOBATEIBCKHX U OTIBITHO-KOHCTPYKTOPCKUX padoT MO TEMATHKe OPTaHU3alnul
C/02.6 YupasneHue pe3yibTaTaMi HAyYHO-HCCIICAOBATEIbCKUX U ONBITHO-KOHCTPYKTOPCKHUX paboT

[IK-4. C. IIpoBenenue HayYHO-NCCIEIOBATEIBCKHX U OTIBITHO-KOHCTPYKTOPCKHUX PadOT MO TEMATHKE OPTaHU3aIuu
C/01.6 Ocy1iecTBlIeHHE HAYYHOTO PYKOBOJICTBA MTPOBEICHUEM HCCIICJOBAHHI IO OTACIBHBIM 3aa4am

IIK-4. C. IIpoBeeHne Hay4HO-HCCIIEJ0BATEILCKHX H OMBITHO-KOHCTPYKTOPCKHUX PaboT 10 TeMAaTHKe OpraHu3alin
C/02.6 YnpapieHue pe3ynbTaTaMyi HayYHO-UCCIIEA0BATEILCKUX U OIBITHO-KOHCTPYKTOPCKHUX PaboT

B pesyiabTaTe ocBOeHHUs I CHUILIAHBI (MOAYJIsS) 00y4YaroIuiics T0JKeH

3.1|3unars:
3.1.1( - 3amaun obecnieyeHUs HAJIeKHOTO AIIEKTPOCHAOKEHHUS;
3.1.2 | - ocHOBHBIE MOJIOKEHHSI KOHIIETIIIMU 00eCIIeueHNsT HAIEXKHOCTH B DJIEKTPOIHEPTETHKE;
3.1.3 | - MoJenu OLEHKU HAIe)KHOCTU CUCTEM JIEKTPOIHEPIeTHKH.
3.2 | Ymern:
3.2.1| - mpou3BOANUTH OLIEHKY ylIepOa METOIOM MaKpOMOAEIUPOBAHHUS;
3.2.2 | - mpou3BOANTH OLIEHKY yuiepba MeTolaMi MUKPOMOIETTHPOBAHUS;
3.2.3 | - mcnonp30BaTh METOIBI CTATUCTUIECKOM OLICHKH TTOKa3aTeNle HaJeHOCTH.
3.3 | Baagers:
3.3.1 | - HaBBIKAMH OIICHKH TEXHHYECKOTO COCTOSIHHS H OCTATOYHOTO pecypca 000pyI0BaHNS;
3.3.2 | - HaBBIKaMHM pacyeTa HaJIe)KHOCTH OOBEKTOB C PA3JIMYHBIM COSIMHEHUEM DJIEMEHTOB;
3.3.3 | - HaBBIKAMU YIPaBIICHUS JIEKTPONOTPEOIICHUEM.
4. CTPYKTYPA U COAEP)KAHUME JUCIHUIIJIMHBI (MOAYJIS)
Kox HaumeHnoBanmue pa3zesioB U TeM /BUJA 3aHATHSA/ Cemectp / | Yacos | Ilpumeuanue
3aHATUSA Kvpe
Pa3nen 1. BBenenne. [Ipodema Hagé:kHoCcTH
11 Beenenue. [Ipobiema HagéKHOCTH, 0€30MACHOCTH 1 YHEPro3()(HEKTUBHOCTH. 1 1
TpeboBaHus MOTpeOUTENEH K YPOBHIO SHEPTETUIECKOM 0€30ITaCHOCTH U
HagéxHOoCcTH. /Jlex/
1.2 CocTosiHMe TeHepUPYIOLINX MOIIHOCTEH, MarucTPaabHBIX U PACIPEETUTENbHBIX 1 10
aneKTpuyeckux cereil. Kpymueiimme aBapun Ha 00beKkTax
anekrposnepreruxu /Cp/
Paznen 2. OcHoBHBIE M0JI0KeHUST KOHIENIMHU o0ecnieyeHNs] HAEKHOCTH B
JJIeKTPOIHEPTeTHKE
2.1 Cxema OpraHu3alMOHHON CHCTEMBI 00ECIICUeHHS HaJIe)KHOCTH OTIEILHOTO 1 2
cyobekra. [Ipeanocsuiku pa3paboTKK KOHLENIUK 00ecTieYeHUs] HaIEKHOCTU B
anexTpodHepreTrke. CoBpeMEHHOE COCTOSIHUE (HAKOUBIIMECS MPOOJICMEI)
AJIEKTPOIHEPTeTUKH C MO3HULIMI obecnieueHus HaexxHocTH. /Cp/
2.2 Copnepxanne KoHnenuuu. KcTpeHHbIE 3a/1aun 00ecrieueH s HaIe)KHOCTH. 1 13
CpennecpovHbIe 3a1a4n o0ecnedeHust HaaexHOCTH. CTpaTernieckue 3a1aun
obecnieuenus HagexxHocTu /Cp/
2.3 Pabora ¢ surepatypoii (ckBo3ubie TexHonorun (Big Data — Hayumas anekrpoHHast 1 12
6ubnmoteka Elibrary). /Cp/
Pa3nen 3. OGecnieyeHue HAAEKHOTO IJ1eKTPOCHAGKEeHUSI IOTPeduTe e
3J1eKTPO3HEepPruu




31 3anauu obecnieueH s HalIe)KHOTO AIEKTpOocHaO)eHus. CTpYKTypa pelieHHs 3a/1a4 1 0,5
HaI&KHOTO dNeKTpocHaOKeHus. TUIOBbIC 33/1a4H, PelIaeMble TIPH UCCIICIOBAHUH
Han&xHoctu. /Jlex/
3.2 OnTUMHU3AIMOHHBIC U OLICHOUHBIE 331241 HAJICKHOCTH, PELIaeMbIe TIPH 1 14
yIpaBJeHUH pa3BUTHEM U dKciutyatanueid DOC. CrucreMa OCHOBHBIX MOHATHI
HazexxHoctu. /Cp/
3.3 Pabora ¢ nureparypoii (ckBo3uble TexHosoruu (Big Data — nayunas snekrpoHHast 1 12
6ubmroreka Elibrary). /Cp/
Paznen 4. TexHUKO-IKOHOMHYECKAs OLEHKA MOCIeCTBUHIl HAPYIIEHUS
PEKUMOB JIEKTPOCHAOKeHHUs MOTpeduTe el
4.1 Boznsie 3ameuanns. OueHka yiiepda MeTo oM MakpoMoaenupoBanus. OleHKa 1 0,5
yiepOa METOIaMH MUKPOMO/ICITUPOBAHHUS. TEXHUKO-IKOHOMHYECKAs! OLICHKA
MOCJICICTBU I HAPYIICHHH HOPMATBHOTO PEXHUMA DIICKTPOCHAOKEHUSI 00BEKTOB
MIPOM3BOJICTBEHHBIX cucTeM. /JIex/
4.2 Cocrassronue ymepoa. HopMupoBanue HaJeKHOCTH TIPH YIPABICHUH 1 12
pEeXUMaMU 3JIeKTpoIioTpeOeHus. YpasieHue sekTponorpednenuem. /Cp/
4.3 TeXHUKO-9KOHOMHUYECKAs OI[CHKA MOCIICACTBUI HAPYIICHHS PEKUMOB 1 1 [IpakTuyeckas
3eKTpocHa0keH st morpeburenei /TIp/ MOJITOTOBKA
4.4 Pemienue 1omoTHATENBHBIX 33/1a4 HA OLIEHKY MOCIIEICTBUI yiiepba oT 1 12
HapyILIeHUs PEKUMOB IIEKTpocHa0OxeHus nopedurenei /Cp/
Pa3nen 5. Moaenu oleHKH HAJeKHOCTH CHCTEM IJIeKTPOIHEPreTUKH
5.1 Mogenu 0TKa30B HEBOCCTaHABINBAEMBIX cHCTEM. /JIek/ 1 0,5
5.2 Moenu HaZIeXKHOCTH YCTAaHOBOK C BOCCTaHOBIeHHEM. /JIek/ 1 1
5.3 Moenu HaZeKHOCTH DIICKTPOYCTAHOBOK C MpOoGuIakTukon. /JIek/ 1 0,5
54 Moenu HaZIeKHOCTH YCTAHOBOK C BOCCTAHOBJICHUEM U TIPOUIaKTUKOM. /JTek/ 1 1
55 AJroput™ paboThl MOJIEH OTKA30B HEBOCCTaHABIHMBaeMbIX cucteM. /IIp/ 1 1 [IpakTuyeckas
MOJITOTOBKA
5.6 ANTOpuTM paboTHI MOJIENTN HAaJIS)KHOCTH YCTAaHOBOK ¢ BoccTaHoBIeHHeM. /IIp/ 1 1 IpakTrdeckas
MOJTOTOBKA
5.7 AJAroput™M paboThl MOJEIH HaJIE)KHOCTH 3JIEKTPOYCTAaHOBOK C 1 1 [IpakTnueckas
npodunakrukoit. /IIp/ MOJrOTOBKA
5.8 ANTopuT™M paboThl MOJIENTH HaJIS)KHOCTH YCTAaHOBOK C BOCCTAHOBJICHUEM H 1 1 IpakTrdeckas
npodunaxrukoi /IIp/ MOJrOTOBKA
5.9 Pa6ora ¢ nuteparpypoii /Cp/ 1 12
Pa3znen 6. MeToABI OLIEeHKH HATEKHOCTH CHCTEM JIeKTPOIHEPTeTHKHU
6.1 IoHsTHE O CTPYKTYPHOU CXeMe Hale)KHOCTH. OOBEKTHI ¢ TIOCIIeI0BATEIEHBIM 1 0,5
coeIMHEeHNEM 1eMeHTOB. OOBEKTHI C TapaliebHBIM COSIHHEHUEM
aneMeHTOB. /JIex/
6.2 OOBEKTHI CO CMEIIAaHHBIM COeTUHEHHEM JIeMeHTOB. OOBEKTHI C MPOU3BOILHBIM 1 1
COEIMHEHHEM IEMEHTOB. JIOTHKO-BEepOSTHOCTHBIN MeTon. /JIex/
6.3 Pacuer HaJIeXKHOCTH dIIEKTPHIECKON CETH Ha OCHOBE TIOCTPOCHUS JiepeBa 1 0,5
OTKa30B. AHAJIUTHYECKUI METOJI pacyeTa HaIe)KHOCTH AIEKTPOYCTaHOBOK. /JIex/
6.4 TaOMMYHO-TOTUUECKHE METO/IBI pacueTa HaIe)KHOCTH. MeToJ] CTaTUCTHYECKOTO 1 1
(MMHUTaIIMOHHOT0) MOJenupoBaHus. /JIex/
6.5 AJNTOPUMT  JIOTUKO-BepOsITHOCTHOTO Metona /T1p/ 1 1 [IpakTnueckas
MOJIrOTOBKA
6.6 Pacuer Hafe)KHOCTH ANIEKTPUUECKOM CETH HA OCHOBE NOCTPOCHUS JIepeBa 1 1 [IpaxkTuyeckas
otkazos. /TIp/ MOJITOTOBKA
6.7 IIpuMeHeHne MeToIa CTATHCTHYECKOTO (MMATAMOHHOT0) MoAeupoBanust. /TIp/ 1 1 IpakTrdeckas
TOJATrOTOBKA
6.8 PaGora ¢ nurepatypoii /Cp/ 10
6.9 Pemenue nononuurensHbIX 3a0a4 /Cp/ 10
Paznen 7. KOHTaKTHBIE Yachl HA ATTECTALMIO
7.1 Ox3amen /KD/ 1 23

5. OHEHOYHBIE MATEPHUAJIbI

OueHouHBIE MaTepUaIbl VISl IPOBEICHHUS IPOMEXYTOYHOM aTTeCTallK 00yYarONNXCs MPUBEACHBI B IPHIIOKEHHH K
paboueil mporpaMMe TUCHUIUINHBIL.

cDO]‘)MI)I " BUABI TCKYIIETO0 KOHTPOJIA 1O JUCIHUIIIIMHE (MOHyJ’IIO), BH/IbI BaZ[aHI/IfI, KpUTEPpUU UX OLICHUBAHUA,

pacripenenerre 0anioB 0 BUIaM TEKYILEro KOHTPOJIs pa3padbaThIBAIOTCS MPENoJaBaTeIeM JUCIUIUIMHBI C YY€TOM €€ CIIeHUBUKHT U
JOBOJISITCS IO CBEICHHS 0OyUarONIUXCs Ha IEPBOM YIeOHOM 3aHSATHH.




Tekymwii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS MPENOoAaBaTeIeM TUCIUIUTHHBI (MOIYJIs), KaK IPaBHIIO, C
ucnosnb3oBanreM YNOC win myTeM MPOBEPKH MHUCbMEHHBIX paboT, IPEAyCMOTPEHHBIX pab0UYUMHK IPOTpaMMaMH JUCIUILIHH B
paMKax KOHTaKTHOM pabOoThl M CAMOCTOATEIILHON paboThl 00yuaromuxcs. Jist (GPUKCHpOBaHUS pe3yIbTaTOB TEKYIIETO KOHTPOJIS
MOJXKeT ucnonb3oBaTbes DUOC.

6. YHEBHO-METOJNYECKOE 1 HTH®OPMAIIMOHHOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOIY JIS)

6.1. Pexomenayemas autepartypa

6.1.1. OcHOoBHas1 TUTEpPaTypa

ABTODBI, 3arnaBue W3narensc On. anpec
COCTaBUTEIH TBO. TOJ1

JI1.1 | lummapés, B.JO.  |HanexkHOCTh TEXHHUECKUX CUCTEM: yueOHuK st | Mocksa: https://urait.ru/bcode/454286
BY30B WznarenscTBO
FOpaiir, 2020. —
289 c.

JI1.2 |T'y6apes I1.B. OCHOBBI TEOPUH HAJICKHOCTH PocroB-Ha-lony: |https://umczdt.ru/books/1214/288835/
PT'VIIC, 2023.
— 188 c.

JI1.3 | Tunauykos I1.C. HazexXHOCTh AJIEKTPOYCTAHOBOK : y4eOHOE XabapoBcCK : https://umczdt.ru/books/1112/264992/
nocobue JBI'VIIC, 2021.
—99c¢.

6.1.2. lono/IHUTe/ILHAS JIMTEpaTypa

ABTODBI, 3arnaBue W3narensc On. anpec
COCTaBUTENHU TBO. TOJI
JI2.1 | Tumowmenkos C.I1. |HaneXHOCTh TEXHUYECKUX CUCTEM U MockBsa: https://urait.ru/bcode/450485.
TEXHOTCHHBIN PHUCK: YUYCOHUK M TIPaKTUKYM U | 3naTenscTBO
BY30B IOpaiiT, 2020.
— 502 c.
JI2.2 | apos 1O. B., DneKTposHepreTrka: yueOHoe nmocodue 1jist By30B | MockBa:
Xoponbckwii B. 4., DOPYM,
Tapanos M. A., 2017
lemsxun B. H.

6.2 UnpopMalninoHHbIe TEXHOJIOTHH, HCTIOJIb3yeMble NP OCYIIECTBIEHHH 00Pa30BaTEIbHOI0 MpPoLecca Mo JUCIHIIUHE
(Mony.J10)

6.2.1 IlepeyeHb TUIEH3HOHHOTO H CBOOOTHO PACTIPOCTPAHIEMOr0 MPOrPaMMHOI0 ofecreyeHust

6.2.1.1 | Microsoft Office.

6.2.2 IlepeueHb npodeccHOHANBLHBIX 023 JAHHBIX ©  MH(OPMAILHOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | DuepreTuueckoe 000pyIOBAHUE M CPEACTBA aBToMaru3anuu: http://www.nfenergo.ru/rus.html

6.2.2.2 | Oxpana Tpyaa u 31ekTpode3onacHocTs: hitps://electrotes

6.2.2.3 | Cranmapts! opranmsanuu ITAO «Poccern»: https://www.rosseti.ru/suppliers/technical-policy/organization-standards/

6.2.2.4 [ 3BC FOPAMT https://urait.ru/

6.2.2.5 | DnexTpoHHas OubIMOTEKa YUeOHO-METOANYECKOTO [IEHTPa M0 00Pa30BaHUIO HA KeJIe3HOI0poKHOM Tpancnopte (Db
YMII XKIT) https://umczdt.ru/

6.2.2.6 | 9bC BOOK.RU https://book.ru/

6.2.2.7 | MadopmannonHas cnpaBounas cucrema "Koucynprant [lmroc" hitp://www.consultant.ru

6.2.2.8 | DUOC "Moodle" http://moodle.nnsamqgups.ru/moodle/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 | YuebHas ayuTOpHs AJIs TPOBEACHUS yUeOHBIX 3aHATHI, IPeAyCMOTPEHHbIX IPOTPaMMOMl  MarucTpaTypbl: JEKIUH,
IIPAKTUYECKUX 3aHATHUH, TEKYIEr0 KOHTPOJIS U MPOMEXKYTOUHON aTTeCTalluu

7.2 | O6opynoBaHue: CleNUANIN3UPOBAaHHAS MEOEIIb: CTOJIBI YUSHHYECKHE, CTYJIIbsl YUCHHUYECKHE, I0CKAa HACTEHHAs (MeJoBasi),
CTOJI IPETOIaBaTes, CTYJI IPEIOIaBaTeNsl.

7.3 | Texumdeckue cpencTa o0ydeHus: (IIEPEHOCHOM dKpaH, IEPEHOCHON MPOEKTOpP, HOYTOYK).

7.4 | Crennpl
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