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1. LIEJIM OCBOEHMSI JUCIUILITAHBI (MOAY.JIST)

1.1)bopmMupoBaHue HABBIKOB pacuéTa MNEePEHAIIPSHKCHUS U [IPOSKTHUPOBAHHS H3OJISIHH DIICKTPOIHEPTeTHIECKUX 00BEKTOB C
yuéToM TpeOOBaHUI HOPMATUBHOM TOKYMEHTAIUN

2. MECTO JUCHHUTIINHBI (MOJIYJISI) B CTPYKTYPE OBPA3OBATEJILHOM ITIPOT'PAMMBI

Llnk (pasaen) OIL: [51.B./1B.02.01

3. KOMIIETEHL[Y OBYYAIOILETOCSsl, ©OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMSI AUCLIUTTAHBI
(MOZYJIST)

IIK-3 CnocoGeH onpenensts chepy NpUMEHEHUs Pe3yIbTaTOB HAyYHO-UCCIIEN0BATENbCKUX U ONBITHO-KOHCTPYKTOPCKUX PaboT

TIK-3.1 AHanu3upyeTt BO3MOXKHBIE 00JIaCTH MPUMEHEHHUS PE3yNIbTaTOB HAyYHO-HCCISOBATEIBCKIX U ONBITHO-KOHCTPYKTOPCKUX
pabor

TIK-3.2 Opranusyet BHeIpeHUE pe3yIbTaTOB HAyYHO-HUCCIIEI0BATEIbCKUX U ONBITHO-KOHCTPYKTOPCKUX paboT. Pa3pabaTsiBaer u
aHaNMM3UpyeT 0000IeHHbIE BApHAHTHI TEXHHIECKIX PELISHHH

40.011. ITpodeccuonanbupiii cranaapt "CIHEUAJUCT IO HAYUHO-UCCJIEJOBATEJBCKUM U OIIBITHO-
KOHCTPYKTOPCKHUM PA3BPABOTKAM", yrBep:kaéHHbIIi mpuKa3oM MuHUCTEPCTBA TPY/Aa H COMAILHOI 3aIUTHI
Poccuiicko ®@enepauun ot 4 mapra 2014 r. N 1211 (3aperucrpupoBan MuHuctepcTBoM rocruiiuun Poccuiickoii @enepanuu
21 mapta 2014 r., peructpanunonusrii N 31692)

TIK-3. D. OcyliecTBiicHHE HAYYHOTO PYKOBOJCTBA B COOTBETCTBYIOIICH 00JIaCTH 3HAHUI
D/04.7 Onpenenenue chepbl NPUMEHEHUS Pe3yIbTaTOB HAYYHO-UCCIIEIOBATENBCKUX U OMBITHO-KOHCTPYKTOPCKUX paboT

B pesyabTaTe ocBOeHHUs IMCHUILIAHBI (MOAYJIs) 00y4YaroIuiics T0JKeH

3.1|3naTn:

3.1.1|- TpeboBaHNs HOPMATHBHBIX IOKYMEHTOB B 00JIACTH OLICHKH MEPEHAIPSIKCHUIT;

3.1.2|- TpeOoBaHUs HOPMATUBHBIX JOKYMEHTOB B O0OJIACTH MPOCKTHPOBAHHS U3OJISIMU SJICKTPOIHEPTETHUECKUX 0OBEKTOB;

3.1.3|- COBPEMCHHBIC U NTEPCIICKTUBHBIC BUABI MaTE€pHaIOB U 060pyZ[OBaHI/I$I;

3.1.4- duznueckyro npupoay BO3HUKHOBEHUS NepeHanpspkeHuit mpu 033,

3.1.5|- crtocoObI orpanuucHus nepeHanpsbkernit mpu 033;

3.1.6]- pexxUMBI 3a3eMIICHHSI HEHTPAIIH JICKTPOIHEPTETUICCKUX CHCTEM.

3.2|Ymerh:

3.2.1{- paccuuThIBaThH NEPEHANPSHKEHUS;

3.2.2|- 1poeKTUPOBATh U30JISILUIO IEKTPOIHEPIETHUECKUX OOBEKTOB € YUETOM TpeOOBaHUII HOPMATUBHOI JOKYMEHTALUM;

3.2.3|- MPOCKTUPOBATH U30JIALUIO SJICKTPOOHEPTETHICCKUX 00BEKTOB Ha OCHOBE COBPEMECHHBIX METOAOB, B TOM YHCJIC
ABTOMATU3HUPOBAHHBIX;

3.2.4|- BbIOUpATH HETMHEHHBIC OTPAaHUIUTENN IIepEHANPKCHUIH;

3.2.5]- MPOU3BOANUTH KOOPAUHAIIUIO U30JIALINU [0 KOMMYTAallUOHHBIM NIEPCHAIIPSIXKCHUSIM

3.2.6(- npou3BOAUTH pacyeT NepeHaNpPsDKCHUH NPYU BKIIOUEHUH U OTKIIIOUCHUH HEHATrPy>KeHHON JIMHUM.

3.3|Baagern:

3.3.1{- HaBBIKaMK IPOEKTUPOBAHUS U3OJLILUK AIIEKTPOIHEPTETHIECKUX OOBEKTOB € YIETOM TpeOOBaHUIT HOPMATHBHOM
JOKYMEHTAIINY;

3.3.2|- HaBBIKaMM IPOEKTUPOBAHUS U3OJLILIUH HIIEKTPOIHEPIeTUIECKUX OOBEKTOB C yUETOM TEXHUUECKOM IOJIUTUKY B 00IaCTH
3IIEKTPOIHEPTEeTUKH;

3.3.3|- HaBbIKaMu MPOCKTUPOBAHUA U3O0JIALINU JICKTPOIHEPICTUICCKUX 00BEKTOB Ha OCHOBE COBPEMECHHBIX METOAOB, B TOM
YHCJIC€ aBTOMAaTU3UPOBAHHBIX;

3.3.4|- HaBBIKaMH pacueTa KOMMYTAIIMOHHBIX TIepEHAIPSKEHHH;

3.3.5|- HaBBIKaMU pacueTa Gpeppope3OHAHCHBIX MEePEHANPIKEHHH;

3.3.6{- crtocoGHOCTHIO BEIOMPATH PEAKTOPEI.

4. CTPYKTYPA U COJAEPKAHUE TUCIUIIJIMHBI (MOAYJIS)

Kon HaunmenoBanme pa3jesioB u TeM /BH/L 3aHATHUS/ Cemectp / | Yacos | Ilpumeuanue
| 3aHATHS Kvpc

Paznen 1. [lepenanpsizkenus B 3JieKTpUYeCKHUX ceTax 6 - 35 kB




11

OO6mas xapakTeprCcTHKa BHYTPEHHUX NEPEHANPSDKEHUN U UX KIlacCU(UKAIUS.
Pexxumbl 3a3emiieHUs] HEUTpaiu 3JIEKTPOIHEPTeTHIECKUX cucTeM. Ousnaeckast
IIPUPOJa BOSHUKHOBEHUS IIEPEHANPSHKEHU TP 0THO(A3HBIX 3aMBIKAHUSAX HA
semuto (033).  /Jlex/

1.2

Crioco0BbI OTpaHHYEHHs THX MepeHanpsukernii. [lepeHanpsokeHus B ceTsax 6 - 35
KB ¢ myroracsaupmu peakropamMu B HEATpaay IpH 0AHO(A3HBIX 3aMbIKAHHAX Ha
3eMITIO M OTKITIOUEHHH BYX()Aa3HOr0 KOPOTKOTO 3aMBIKaHKs. BEIOOP peakTopoB.
/J1ex/

13

Pacuer nepenanpspkeHuit npu oHoda3HbIX 3aMbIkaHusAX Ha 3emitto (033) B
AJIEKTPUIECKOM CETH C U30JIMPOBaHHOM HelTpanbio. /TIp/

1.4

Pacuer nepenamnpspkennit mpu O33 B ceTsX C IyroracsimyuMy peakTopaMy B
Heiitpamu. /I1p/

1.5

Bri6op peakropos /Cp/

1.6

Pelienne JOMONHUTENBHBIX 33184 HA PacueT MePeHANPSUKSHUE PU 0THO(hAa3HBIX
3aMbIKaHUAX Ha 3emiro /Cp/

1.7

Pemenne nOMOMHUTENBHBIX 3aa4 HA PacueT NepeHaNPsDKEHUH IPH 0THO(a3HBIX
3aMBIKaHUSAX Ha 3eMJIIO C JIyTOHOCSIIMMHU peKTopaMu B HelTpaisix /Cp/

1.8

Pa6ota c nuteparypoii /Cp/

Paznen 2. [lepenanpsizkeHus B JJMHHBIX JIMHUSX dJIeKTponepeaavn

2.1

[NepenanpspkeHUs Ha IUTMHHBIX HEHArpyKEHHBIX JIMHUSX JJIEKTPOIIepeiayH,
00ycIoBJIeHHBIE eMKOCTHBIM 3 dexkrom. OrpaHnueHre nepeHanpsHKeHnH Ha
JUTMHHBIX HEHAarpyXeHHBIX JIMHUAX C TOMOIIBIO peakTopoB. /JIex/

2.2

INepeHanpspKeHus B AJIWHHBIX JTHHUSX IIPH OJHOCTOPOHHEM IIUTAHUA U
HECHUMMETPHYHBIX KOPOTKUX 3aMbIKaHUsAX. OCOOCHHOCTH eMKOCTHOTO 3 (heKTa B
JIUHUSAX C IBYCTOPOHHUM MuUTanueM. /Jlex/

2.3

PacueT nepeHanpspKeHUi Ha JUTHHHBIX HEHATPYKEHHBIX JIMHUIX
anektponepenaun. [IIp/

2.4

Pacuer nepeHanpsuKeHUi HA IJMHHBIX HEHATPYIKEHHBIX JIMHUAX C PEAKTOPAMH.
Mp/

2.5

Br16op 1 paccranoBka peakropos /Cp/

2.6

PemieHre IOMOTHUTENBHBIX 38/1a HA PACUeT IePEeHANPSUKCHUN Ha JUTHHHBIX
HEHarpy>KeHHBIX JIMHUSX 3JekTpornepenayn. /Cp/

2.7

Pemienne 1onoaHUTENBHBIX 337a4 HAa pacyeT NEepPEeHaNpPsHKEHUH Ha JUIMHHBIX
HEeHArpyKeHHBIX JINHHAX ¢ peaktopamu /Cp/

2.8

Pabota c nureparypoii /Cp/

Paznen 3. KommyTanunoHHble nepeHANPSKEHUST

3.1

[epenanpsixeHus npy BKIIOYEHUN Pa30MKHYTOH JuHUU. [1yTn cHMKeHus
HepeHaNpsUKEHU IpU BKIFOUEHUH HEHATPy>KEeHHBIX TuHUN. [lepenanpsokeHust
IIpY aBTOMAaTHYECKOM OBTOPHOM BitoueHuH (AIIB) u Mepsl 0 OrpaHUYIEHHIO
JAaHHBIX NepeHanpspkeHui. [lepeHanpspkeHus Py OTKIFOUEHUH HEHATPY>KEHHBIX
JIMHUH ¥ MyTH OTPaHUYEHMS 3TUX NepeHanpspkeHui. /JIex/

3.2

INepenanpspkeHus pu KOMMYTAIMAX TPAaHCHOPMATOPOB M PEAKTOPOB U 3aIUTA
0T HUX. BBICOKOYaCTOTHBIE KOMMYTALIMOHHBIE IEPEHAIPSIKEHNS U 3aIllUTa OT
Hux. [lepeHanpspkeHUs IPU OTKIIOUEHUH 0JHO(A3HOI0 KOPOTKOTO 3aMbIKaHHS.
Bb160p HENMHEHHBIX OrpaHUUUTENEH NepeHaNPsKEHUH U KOOpJUHALINSL
M30JSIUH TI0 KOMMYTAIIMOHHBIM [IepeHaANpsDKeHUsIM. PacueT nepeHanpspkeHuit
IIpY BKJIFOUEHUH U OTKIIOUEHUH HEHATPY>KEHHOM JIMHUM U BBIOOD CPENCTB
3aIIUTHI OT HUX. PacueT kBa3ucTannoHapHbIX NEPEeHANPSHKEHUH TPU
ogHO(a3HOM KOPOTKOM 3aMbIkaHHHU 1 HeycnemrHoM TATIB /Cp/

3.3

Pacuer nepenanpspkeHU Py BKIIOUCHUH M OTKIIIOUEHUH HEHArpy KEeHHOM
JIMHHUH U BBIOOP CPeNCTB 3amuTsl oT Hux. /IIp/

3.4

Pacuer kBa3ucTanMOHAPHBIX NIEPEHAIPSHKEHNUH P 01HO(Aa3HOM KOPOTKOM
3ambIkaHuy 1 HeycnerHoM TATIB /TIp/

3.5

Penrenne 1onoMHATENBHBIX 33134 HA PaCUeT KBa3HCTallHOHAPHBIX
NepeHaNpPsDKeHUH Ipu 0THO(DAa3HOM KOPOTKOM 3aMBIKAHUH Y HEYCIIEIIHOM
TAIIB /Cp/

3.6

PemreHne nOMOTHUTENBHBIX 33124 Ha pacyeT IepeHANPsHKSHNH IPH BKIFOUCHHN
1 OTKJIIOUCHUH HEHATPY>KEHHOH JIMHUM U BEIOODP CPEACTB 3auThl 0T HUX /Cp/




3.7 Pabora ¢ nurepatypoit /Cp/ 2 5

Paznen 4. @eppope3oHaHCHbIE MepeHANIPSIKEHUS

4.1 MexaHu3M BO3HHUKHOBEHHS U pa3BUTHA (eppope3oHaHca B 2 4
INMEKTPUYECKUX CeTsX. DaKkTOPbI, BIUSIONINE HA BOSHUKHOBEHHE
1 pa3BuTHE (HEPPOPE30HAHCHBIX MepeHanpsbKkeHui. /JIex/

4.2 Pacuet peppope3oHaHCHBIX nepeHanpspkenuit. /TIp/ 2 2

43 Pacuet eppope30HaHCHBIX MEePEHANPSKEHUH 1 BBIOOP CPEICTB 2 2
3anmTel oT HEUX /TIp/

4.4 [Tepexonnoii peppope30HaHC U OTpeIeTICHIE BO3MOXHOCTH €T0 2 6
BO3HUKHOBEHHS. 3anTa OT heppope30HaHCHBIX

4.5 Perienue JONOTHUTENBHBIX 33124 HA pacdeT 2 6
beppope3oHaHCHBIX NepeHanpsbxenuit /Cp/

4.6 Perienue ONOTHUTENBHBIX 33/]a4 HAa pacyeT 2 8
(beppope30HaHCHBIX MEPEHAIIPSKEHUI M BEIOOP CPENICTB 3alUThI

4.7 Pa6ota c nuteparypoii /Cp/ 2 5

Paspea 5. IIpomeskyTouHasi aTTecTanust

5.1 3auer /KD/ 2 0,15

5. OIEHOYHBIE MATEPHUAJIBI

O1ieHOYHBIE MaTepHAJIBI JJIS IPOBEACHUS MIPOMEXKYTOYHOM aTTeCTalli 00yYarOIIUXCs IPUBEICHBI B TPUIIOKEHUH K paboyein
porpamMMme JTUCHUILTHHEL.

@DOopMBI U BUJIBI TEKYIIETO KOHTPOJIS 110 TUCUUTUINHE (MOAYIIIO), BU/IbI 33/IaHHUH, KPUTEPUH UX OLIGHUBAHUS, paclpe/iesieHne 0aioB
10 BUJIAM TEKYIIET0 KOHTPOJIS pa3pabaThiBaoTCs MpenogaBaTeeM JUCHUILIMHBI ¢ YIeTOM ee CHeUH(UKA U TOBOISTCS 10 CBEACHHS
o0yuaromuxcsi Ha IepBOM y4eOHOM 3aHSTHH.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIISIETCS MPEToAaBaTeNieM JUCHUILTHHBI (MOJYJIs), KaK MPaBHUJIO, C UCTIOJIb30BAHUEM
OUOC nunn myTem npoBepKH MUCBMEHHBIX PaboT, MPeayCMOTPEHHBIX Pa00YNMU IPOTPaMMaMHU JUCIHILIINH B PAMKaX KOHTAaKTHOM
paboThI U caMOCTOATENbHOU paboThl 0Oy4aromuxcs. [ GUKCHpoBaHUs pe3yIbTaTOB TEKYIIEro KOHTPOJISI MOXKET HCIOIb30BaAThCS
BUOC.

6. YHAEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECHHEYEHUE TUCIUIIJIMHBI (MOAY JIST)

6.1. PexoMennyemas tureparypa

6.1.1. OcHoBHas qUTEpaTypa

ABTODHI, 3arnaBue Usnarensc On. agpec
COCTABUTEIN TBO. T
JI1.1 |b. B. [Tanxos, B. DJIeKTpO’HEpreTHYecKre CUCTeMbI U ceTh. Toku |Mockaa : https://urait.ru/bcode/537815
10. Byxkonos KOPOTKOT'O 3aMBIKaHHMS: YUeOHHK U MPakTHKyM |M3marenscTBo
JUIS By30B IOpaiir, 2024.
—353c.
JI1.2 |Heyromuukos W.II. |Peneiinas 3amura yCcTpoicTs VYpI'VIIC, https://umczdt.ru/books/1306/263317/
ANIEKTPOIHEPTETUKHU: KYPC JICKIIMH 2019. —91 c.

6.1.2. JlonoTHuTeBHAS JUTEPATYpa

ABTOpHI, 3arnaBue Wznarensc On. anpec
COCTARHTEIHN TBO. IOl
JI2.1 |Po3zanos 0. K. CutoBast 9JIEKTPOHHUKA : YIEOHHUK U MPAKTHKYM |Mocksa : https://urait.ru/bcode/536504
UL BY30B W3narenbeTBo
IOpaiir, 2024.
— 206 c.

6.2 UnpopManMoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble IPH OCYIIeCTBJIeHHH 00pa30BaTeJbLHOI0 Mpouecca no AUCHMUIJINHe
(Moxay.110)

6.2.1 IlepeyeHs JTULIEH3HOHHOTO U CBOOO/IHO PACTIPOCTPAHSAEMOI0 IPOrPAMMHOI0 oGecreyeHust

6.2.1.1|Microsoft Office

6.2.2 Tlepeuens npogeccHOHAIBHBIX 023 TAHHBIX 1 WH(GOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1|{IIpodeccronanbuble 6a3bl JaHHBIX:

6.2.2.2| 3HepreTryeckoe 000pyI0BaHUE U CpeACTBa aBToMaru3anuu: hitp://www.nfenergo.ru/rus.html

6.2.2.3|OHeprerryeckoe 000pyI0BaHUE U CpeacTBa aBToMaTn3amuu: hitps://www.electroshield.ru/

6.2.2.4|Oxpana Tpyaa u snekrpobesonacHocTh: https://electrotests.ru

6.2.2.5|Crannaptel opranusaimu [TAO «Pocceru»: https://www.rosseti.ru/suppliers/technical-policy/organization-standards/



https://urait.ru/bcode/537815
https://umczdt.ru/books/1306/263317/
https://urait.ru/bcode/536504
http://www.nfenergo.ru/rus.html
https://www.electroshield.ru/
https://electrotests.ru/
https://www.rosseti.ru/suppliers/technical-policy/organization-standards/

6.2.2.6| 11 opManiOHHBIC CIPABOYHBIE CHCTEMBI:

6.2.2.7|IndopmanronHo cripaBounas cucrema Koncynsrant mmoc http://www.consultant.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JUCIUIIJIMHBI (MOAY JISI)

7.1|YueOnas ayauTopust 11 MPOBEACHUS YICOHBIX 3aHATHH, TPEAYCMOTPEHHBIX IPOrPAMMOM  MAruCTPaTypPhI: JICKIIHIA,
MPaKTUICCKUX 3aHATUH - ayauropust Ne 405

ObopynoBanue: CreIHAN3NPOBAHHAS MeOENb: CTOJIBl YICHHIECKHE, CTYIIbs YICHHIECKHe, TOCKa HaCTeHHAs
(MenoBast), CTOJ MPEeoIaBaTelsl, CTYJ MPEIOIaBaTels.

Texuuueckue cpencTBa 00yueHus: (IEPEHOCHON 3KpaH, MEPEHOCHOU MPOESKTOP, HOYTOYK)

Crenppbl



http://www.consultant.ru/

