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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

HeJs: NOBBIIIEHUE  KBaNM(pUKAIMKM  ciaywmiarened  myréM — npuoOpereHue
npoeCCHOHATIBHBIX KOMITETEHIIMH B 00JacTH MPO(eCCHOHATBHON e TenbHOCTH «PaboTHHUK 1O
OOCIIy’)KMUBAaHHIO M PEMOHTY OOOpYIOBaHUS PpEIEHHOM 3alUThl M aBTOMATHUKU TEIJIOBBIX
BJIEKTPUYECKUAX CTAHLIUI..

IIporpamma cocTaBjieHa B COOTBETCTBHU:

- ¢ @enepalibHBIM TOCYIApCTBEHHBIM 00pa30BaTENIbHBIM CTAHJAPTOM  BBICHIETO
oOpa3zoBaHMs MO HampanieHuio moArotoBku 13.03.02 DnexTposHepreTnka M 3JIEKTPOTEXHUKA,
YTBEPXKJICHHBIM TIprKazoM MwunoOpHayku oT 03.09.2015 1. Ne 955, 3apeructpupoBaHHBIM B
Munrocte Poccun 25.09.2015 r. Ne 39014,

- ¢ [Ipodeccuonanbubim ctanaaptoM 20.034 (3ameneH) «PabOTHUK 10 0OCITY)XKHUBAHHUIO U
PEMOHTY OOOpYHOBaHHUS PEJICHHOW 3alIUThl M ABTOMATHKU DJIEKTPUUECKUX  CETEei,
YTBEPKJICHHBIM NpuKa3zoM Muntpyna 29.06.2017 r. Ne 524H, 3apeructpupoBaHHbiM B MuHiocTe
Poccun 29.08.2017 1. Ne 48011, ypoBeHb KBaHpUKAIIUH 6.

®opma peanu3zanuu: oOydyeHHE C NPUMEHEHUEM IUCTAHIIMOHHBIX OOpPa30BaTEIIbHBIX
TEXHOJIOTHH.

®opma 00yueHusi: OYHasl.

Pexum 3ansaTHii:

Pacniucanue 3aHATHII 1[0 JIONOJHUTENBHOM 00pa30BaTENIbHON MpPOrpaMMe MOXKET
yCTaHABIIMBAThHCS B 3aBUCUMOCTU OT Habopa B rpymmbl. KOHKpeTHbIE AaThl TPOBEACHUS 3aHATUN
YKa3bIBalOTCA B IOTOBOPE HA OKa3aHHE 00pa30BaTEIbHBIX yCIyr. JlaHHbBIE pACIIUCaHUs XPAHATCS
B DJICKTPOHHOI cUCTeMe ydeTa Xofa peanuszaunuu nporpammsl. [Ipu moOom rpaduke 3aHATHIA
yueOHasi Harpy3ka ycTaHaBliuBaeTcss He Oosiee 40 yacoB B HEACNIO, BKIIOYAas BCE BUJIBI
ayJAMTOPHON U BHEAyIUTOPHOH (caMOCTOATENbHOM) yueOHOM paboThl CiTyIIaTes.

TpeGoBanusi K YPOBHIO MOATOTOBKH CJyHIATeNs, HEOOXOQUMBbIe JIsi OCBOEHHUS
NporpamMmbl: TpeOOBaHUS K yPOBHIO TIOJTOTOBKH CITYIIATENSI, HEOOXOIUMBIC JJIT OCBOCHUS
MPOrpaMMBl: K OOyYEHHUIO Ha MpOrpamMMme IOMYCKAIOTCs JIHIA, UMEIONINE WM TMOIy4arolne
cpennee mnpodeccuoHaIbHOE WM BbICIIee oOpa3zoBaHue. Hanmmume ykazaHHOro oOpa3oBaHUS
JOJKHO TOATBEPKAATHCSA JTOKYMEHTOM TOCYAapCTBEHHOTO WJIM YCTaHOBIEHHOTO oOpasiia, WiIn
CIpaBKOW O MpoxoxkaeHun oOyueHus. Ilpm s3TomM Junam, He HMEOIIUM TpedyeMoro
o0pa3oBaHMs, HO MPOXOAAIIUM Ha HEM 00yUueHHne, YA0CTOBEPEHUE O MOBBIIIEHUHN KBATH(PUKAIIUN
BBIJIAETCS TIOCTIE MOTYYSHHsI COOTBETCTBYIOIIETO IUTIOMa 00 00pa30BaHUM..

BeigaBaemblil JOKYMEHT: IIPH YCIIEIIHOM ITPOXO0XKI€HUH MPOrPaMMBbI U CJade UTOTOBOM
aTTeCTallU BBIJAETCS YJJOCTOBEPEHHE O MOBBIIIEHUH KBATM(HUKAIIMH YCTAaHOBICHHOTO 00pasia.

Cpok eiicTBUSI HTOTOBBIX TI0OKYMEHTOB

Cpox neificTBUS UTOTOBBIX JOKYMEHTOB PETJIAMEHTHPYETCSl Ha OCHOBE MPaBUII MO padoTe
C TepCOHAIOM B cdepe AesITeNbHOCTH JaHHOM MpOrpaMMbl, YCTaHABJIMBAETCS Ha OCHOBE
CoJIepKaHusl IPOrpaMMBbI U COCTaBIISET (B rojiax): 6€CCpoyUHoO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprare OCBOEHHS JOMOJHHUTEIBHON 00pa30BaTEIbHON IMPOrpaMMBI CIIYIIATEIh
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Tabnmna 1
KoMIeTeHTHOCTHO-OpUEHTUPOBAHHBIC TPEOOBAHUS K PE3yIbTaTaM OCBOCHHUS ITPOTPAMMEI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM

OIIK-3: CnocoOHOCTBIO 3HaTh:

HCII0IL30BaTh METObI - YCTPOWMCTBO, MNPUHIMN JACHUCTBUSA 3SJIECKTPOTEXHUUYECKOIrO
aHaau3a u 000pyIOBaHUS W PEJICHHON 3aluThl JUIsl €€ OOCIYy)KMBaHUS W
MOJCJIUPOBAHUS JKCIUTyaTalluu;

AJIEKTPUYECKUX LIEeTICH - METOJbl aHaJiM3a U MaTeMaTHYECKOro MOJEIUPOBAHUS

AIIEKTPUYECKUX LENeld W AIEKTPUYECKUX MalluH i1 BbIOOpa
PEXKUMOB pabOThl 000PYIOBaHUS M pacdera YCTAaBOK peleiHON
3aIUTHI.

YMers:

- HUCIOJb30BaTh MAaTEMATUYECKUH ammapar Uil pelIeHus
IIPUKJIAJHBIX 33]1a4 pacyeTa yCTaBOK PEJICHHOMN 3alUThI.
Bnaners:

- METOJIMKaMH MOJICJIMPOBAHUS AJIEKTPOIHEPTE€TUYECKUX CUCTEM.

B pesynbrare ocBOeHUS MpOrpaMMbl CIYyIIATEb JOJDKEH ObITh CIOCOOEH peain30BhIBAThH
TpyI0BbIe GYHKIIUU B COOTBETCTBUHU C IPO(HECCHOHATLHBIM CTaHAapTOM (Tabi. 2).
YpoBeHb kBaMpUKaIH 6.

Tabmnura 2
[TpakTHKO-OpHEeHTHPOBaHHBIE TPEOOBAHNUS K PE3yJIbTaTaM OCBOSHHS MPOTPaMMBbl

TpynoBble pyHKIMH TpebGoBaHus K pe3ynbTaTaM

20.034 (3amenen) «PaboTHHK MO OOCTYKHBAaHHUIO M PEMOHTY 000PYyI0OBaHUS peleiHON
3aIIUTHI 1 ABTOMATHUKH DJICKTPUUYECKUX CETEH)




[1K-839-3amenen/G/01.6/1
CIOCOOEH OCYIIECTBIIATh
OpraHU3alMOHHOE
COTIPOBOXICHUE
TCXHUYCCKOT'O
o0CITy>)KUBaHUS ¥ PEMOHTA
ycTpoiictB P3A

TpynoBbie 1elCTBUA:

- IloarotoBka mabopaTOpHBIX, TMOJEBBIX M  CHCTEMHBIX
UCIBITaHUH yCcTpoHCTB P3A;

- OcymiecTBieHue Jomnycka K padore M0 TEeXHUYECKOMY
00CITy’)KUBaHUIO 1 PEMOHTY YCTpoiicTB P3A peMOHTHBIX Opuras;
- IlpunsTHe Mep NPOTUB BO3MOXKHOCTH  BO3JEHCTBUS
npoBepsieMoro ycrpoiicrBa P3A Ha npyrue ycTpoicTBa;

- PazpaboTka 1UIaHOB W TOporpaMM MO TEXHUYECKOMY
00CITy’)KMBaHUIO, PEMOHTY M MOJEPHU3AIMH CHUCTEM peJIeHHON
3aIUTHL;

- @opmupoBaHue rpapuKoB padOT TO TEXHUYCCKOMY
00CITy’)KMBaHUIO U PeMOHTY ycTpoiicTB P3A u obecneueHue ux
WCIIOJIHEHMUS;

- PykoBOICTBO TMpoOBeIEHHWEM CIOXKHBIX JKCIUTyaTallHOHHBIX
ucneiTanuii P3A.

YMenus:

- llpumensars crnpaBouyHyr uHpopMmanMi B o0jactu
TEXHUYECKOTO 00CTYKHBAHUS U PEMOHTa YCTPOUCTB P3A;

- CucremMaTu3upoBaTh M AaHAIM3MPOBATH HHGOPMALMIO IO
TEXHUYECKOMY 00CITyKUBaHUIO YCTPOCcTB P3A;

- PaGoTath co cnenuaau3upoBaHHBIMU IPOrPaMMaMU;

- PaccuuthiBaTh CXEMBI M 2JIEMEHTBHl YCTPOMCTB 3allMUTHl U
ABTOMATHKH 3JIEKTPOIHEPreTUYECKUX OObEKTOB;

- Hcnonp3oBaTh TEXHUYECKHME CpEACTBAa JUISl H3MEpEHUs
napaMeTpOB AIEKTPOOOOPYIOBAHHS;

- Peanu3oBbiBaTh  3aJaHHBIE MapaMeTpel  cpadaTbIBaHUs
ycrpoiicte  P3A,  omeHuBaTh  NpaBWIBHOCTH  BbIOOpa
IIPOEKTUPYEMBIX yCTpOocTB P3A;

- OueHuBaTh COCTOSHUE M YCJIOBHS DKCIUTyaTallMM CpPEICTB
penerHOM 3aluThl M ABTOMATHKH, OCTaTOYHBIA  pecypc
ycTpoicTB P3A;

- OcyI1ecTBIATh pEMOHT yCTpoiicTB P3A;

- @opMHUpPOBaTh AHATUTHUYECKHUE, METOAMUYECKUE TOKYMEHTHI U
COCTaBJIATh O(UIIMATIBHBIE TOKYMEHTBI: O(PUIIMATBHBIE 3aIIPOCHI,
NUCbMa,  TOSICHUTENIbHBIE  3allUCKH,  OOOCHOBBIBAIOLIME
MaTepuabl.




3HaHUS:

- [IpaBuna TeXHUUECKOW 3KCIUTyaTallluy 3JIEKTPUUYECKUX CTaHLIUN
U ceTel B yacTu ycTpoicTB P3A;

- [IpaBuiia yCTpoiCTBA 3JEKTPOYCTAaHOBOK;

- [IpaBuia TEXHUYECKOTO OOCITYXMBAHHS YCTPOWCTB peleitHON
3aIUTHI, JIEKTPOABTOMATUKHU, JUCTAHLIMOHHOTO YIPABICHUS U
CUTHAJIM3ALNH 3JIEKTPOCTAHUUN U MOICTAHIUM;

- DJIEKTPUYECKUE 1NN OCTOSHHOIO U IEPEMEHHOTO TOKA;

- OOmme TexHHUYECKHE TpPeOOBaHUS K MHKPONPOLECCOPHBIM
YCTPOMCTBAM 3aLIUThl U aBTOMAaTUKHU YHEPTrOCUCTEM;

- MHcTpykuuu 1o opraHu3aluud U IPOM3BOACTBY padOT B
ycTpoiicTBax P3A s5iekTpocTaHUIMI U TOICTaHIIUA;

- OcoOeHHOCTH B MPHUHIMIIAX BBIIOJHEHUS U aJlrOpUTMax
dbyHkuonupoBanust  yctpoiictB P3A  Ha  oObektax C
IIEPEMEHHBIM, TOCTOSIHHBIM U BBIIPSIMIEHHBIM ONEPATUBHBIM
TOKOM;

- Haznauenue u TpeOoBaHus K yCcTpOWCTBaM pesleiHOM 3alllUThI;
- Ha3nauenue u TpeOGoBaHus K yCTPOWCTBAM NMPOTUBOABAPHITHON
ABTOMATHKH;

- [Ipunnunst paboTsl ycTpoicTB P3A 1 BTOpUYHBIX IIeTIei;

- Ilopsmox  BblmojsHEHUss  pabOT MO  TEXHUYECKOMY
OOCIIy’)KUBaHUIO U PEMOHTY ycTpoicTB P3A mMOBBIIIEHHOM
CJI0HOCTH;

- Hopmeb! Bpemenu Ha TexHudeckoe oOciayxuBanue P3A;

- Ha3nauenume wu TpeboOBaHHMA K YCTpOICTBaAM CETEBOM
aBTOMATHKH;

- [lopsimok pomycka Kk paboTe B COOTBETCTBHUH C JIEHCTBYIOIIUMHU
MpaBuUjaMu OXpaHbI Tpyna npu JKCIUTyaTaluu
AIIEKTPOYCTAHOBOK.

[1K-839-3amenen/G/02.6/1
CIOCOOEH OCYIIECTBIISATh
KOHTPOJIb U ONTHMH3AIIIO
NeSITEIbHOCTH T10
TEXHHUYECKOMY
00CITy’)KUBaHUIO U
pEMOHTY ycTpoiicTB P3A

TpynoBeie 1elCTBUS:

- PabGoTel mo mpHemKe CIOXHBIX ycTpoiicTB P3A mocie
TEXHUYECKOT0 OOCIY)XMBaHUS H PEMOHTa OT MOJPSIHBIX
OpraHu3aIui;

- OcymecTBieHue Haja30pa 3a pabOTOM CIOKHBIX YCTPOMCTB
P3A nmnpu CTpOUTENBPHO-MOHTQXHBIX U IYCKO-HaJIaJOYHBIX
paborax;

- BHecenue mnpenioxkeHuil mo pa3paboTke, MPUOOPETEHHIO U
BHEJPEHNIO YCTPOCcTB P3A HOBBIX THUIIOB;

- COop cBeaeHudd 00 OMBITHOM OJKCIUTyaTalliM HOBBIX W
PEKOHCTPYHPOBAHHBIX YCTPOICTB P3A;

- CornacoBaHue IMyCKOBBIX CXEM BHOBb BKJIFOUA€MbIX YCTPONCTB
P3A;

- CornacoBaHue 3asBOK Ha INPOBEICHHE PEKOHCTPYKLUUU U
MOJIEpHU3ALMHU YCTpOICTB P3A.




Ymenus:

- Ilpumenstp copaBouHyl0o uH(poOpManui B  oOnacTu
TEXHUYECKOTO 00CTYKMBAHUS U PEMOHTa YCTPOUCTB P3A;

- PaccuuthiBaTh CXeMBbl M 3JIEMEHTHl YCTPOMCTB 3alIUTHl U
ABTOMATHKH 3JIEKTPOIHEPTETUYECKUX OOBEKTOB;

- Omnpenensate napameTpbl cpabaTbIBaHUS YCTpPOWCTB P3A
00BEKTa AIIEKTPOIHEPIETUKH, OLIEHUBATh IPABUIBHOCTH BHIOOpA
MPOEKTUPYEMBIX YCTPOUCTB P3A;

- OueHuBaTh COCTOSHUE U YCJIOBHS DKCIUTyaTallUM CpPEICTB
peledHOM 3allMThl W aBTOMATHKH, OCTaTOYHBIM pecypc
ycTpoictB P3A;

- [IpoBouTH BU3yaJbHBIE U UHCTPYMEHTAIbHbBIE 00CIEI0BAaHUS
Y UCIIBITAaHUS;

- OOOCHOBBIBaTh TEXHUYECKHE PEIICHUS U TOTOBUTH IO HUM
3aKJIFOUEHUS.

3HaHUs:

- [IpaBuina TEXHMYECKON 3KCIUTyaTalluH 3JICKTPUYECKUX CTAaHLIUN
U CeTeH B 4acTh ycTpoucTB P3A;

- [IpaBuna yCcTpoiCTBa 3JIEKTPOYCTAaHOBOK;

- [IpaBuna TeXHHUUECKOTO OOCITYXMBAHHS YCTPOWCTB peneitHON
3aLUTHI, JIEKTPOABTOMATUKH, JHWCTAHIMOHHOTO YIIPABJICHUS U
CUTHAJIM3aLUU 3JIEKTPOCTAHIMHI U NTOACTaHLUM;

- SIBneHne AIEKTPOMArHuTHOW MHAYKIIMY U MAarHUTHBIE LIETIH;

- DJIEKTPUYECKHE LN IIOCTOSIHHOTO U IIEPEMEHHOI0 TOKA;

- OOmue TexHUYeckrue TpeOOBaHUS K MHKPOIPOLECCOPHBIM
YCTPOMCTBAM 3allUThl U aBTOMATUKH dHEPTOCUCTEM;

- MHcTpykuuu no opraHu3aldd U TPOU3BOJACTBY padOT B
ycTpoicTtBax P3A anekTpocTaHIMil ¥ TOACTaHIUI;

- llpunnunel  pabGoTel  OpUOOPOB  OMpENENIEHUS  MECT
MOBPEXKACHUS U METOJIbI OIIPEJIEIIEHNS] MECTa MIOBPEXKICHUS;

- IlpuHuunel paboThl, TEXHUYECKHE XapaKTEPUCTUKU U
yCIIOBHbIE 0003HAUEHUS COOPYKEHUH SIEKTPUUECKUX CETel;

- YriyOnenHsle 3HaHus ycTpoiicTB P3A 1 BTOpHUHBIX Leneil;

- Ilopsmox  BeIMoMHEHHs  pabOT MO  TEXHUYECKOMY
O0CIYXUBAaHUI0O M PEMOHTY ycTpoicTB P3A moBblIEeHHON
CJI0KHOCTH;

- PekoMenganuu 1mo MojaepHU3aLUU, PEKOHCTPYKIIUU U 3aMEHE
JUINTENIBHO JKCILTyaTUPYEMBIX YCTPOWCTB PEJIEHHOMN 3alUTHI U
AIIEKTPOABTOMATUKU SHEPrOCHUCTEM;

- Hopmbl Bpemenn Ha TexHuueckoe o0ciyxuBanue P3A;

- CrocoOBl M TEXHUYECKHE CPEJICTBA KOHTPOJS M 00ecreueHus
KauecTBa JIEKTPOIHEPTUH.




[1K-839-3amenen/G/03.6/1
CIOCOOEH OCYIIECTBIISATh
OpraHH3aIHI0

TSI TeTbHOCTH

MO TYMHEHHBIX
pabOTHHKOB

TpynoBbie 1elCTBUA:

- YcTaHOBJI€HHE TPOM3BOJCTBEHHBIX 3aJlaHUH uleHaM OpHurazbl
IpY IPOBEIEHUH padoT Ha CIOXKHBIX yCTpoiicTBax P3A;

- [IpoBeneHue 11eNeBBIX MHCTPYKTaXKEH 110 OXpaHe TpyJa YieHam
Opuranpl;

- IlpoBepka mnpu MAOIYCKE COOTBETCTBHUS IOAIOTOBIEHHOI'O
pabouero Mecra yKa3aHHUsM Hapsga WK PacIOPsDKEHUs], a TAaKKe
KOHTPOJb TNPUHATHUSA JONOJHHUTEIbHBIX Mep 0e30MacHOCTH,
HEOOXO/IMMBIX T10 YCIIOBHSIM BBIIOJIHEHUS paboT;

- KoHurpons mnepen HavaioM paboThl MO Hapsay MWIH
paclopsDKEHHIO  HAJIWYMS, KOMIUIEKTHOCTH  HEOOXOJUMBIX
CPEZCTB 3aIUTHI, MPUCIIOCOOJIEHUH, OrpaXIaroIIUX YCTPOUCTB,
WHCTPYMEHTOB, TPHUOOPOB KOHTPOJIS U O€301aCHOCTH;

- OcymiecTBieHNE MOCTOSHHOIO HaJ30pa 3a pabOTHUKAMU MpHU
IIPOBEJCHUU pabdOT M0 TEXHUYECKOMY OOCIY)XMBaHUIO U
PEMOHTY YCTpOICTB P3A;

- Benenne TeXHUYECKOM JOKYMEHTAIlMM IO BBINOJIHIEMbBIM
paboTtam.

YMeHus:

- llpumensarp cmnpaBovyHyl uHpopManmuio B objactu
TEXHUYECKOT0 00CIyKMBaHUS U pEMOHTa yCTPOUCTB P3A;

- CucreMaTH3UpOBaTh M AHAIM3HPOBATH WH(POPMAIHIO TI0
TEXHUYECKOMY OOCITy’)KUBAaHUIO YCTPOUCTB P3A;

- PaccuuthiBaTh CXeMBbl M 3JIEMEHTBHl YCTPOMCTB 3allUTHl U
ABTOMATHKH 3JIEKTPOIHEPTeTUYECKUX OOBEKTOB,;

- Ompenensats mnapameTrpsl cpalaTeiBaHusl ycTpoiictB P3A
00BEKTa AIIEKTPOIHEPTEeTUKH, OLIEHUBATh MPABUIBHOCTh BBIOOPA
IIPOEKTUPYEMBIX yCTpOocTB P3A;

- OueHuBaTh COCTOSHUE M YCJIOBHS DKCIUTyaTallMM CpPEICTB
pelnerHOM 3alluThl W AaBTOMATHKH, OCTAaTOYHBIA  pecypc
ycTpoicTB P3A;

- @opMHUpPOBaTh AHATUTHYECKHUE, METOJAMYECKHE JTIOKYMEHTHI U
COCTaBJIATh O(UIIHATIEHBIE TOKYMEHTHI: O(QUIHATbHBIE 3aPOCHI,
MUCbMa,  TOSICHUTENbHbIE  3alMCKH,  OOOCHOBBIBAIOIINE
MaTEepHaJbL;

- [IpoBouTh BHU3yaJbHBIE U MHCTPYMEHTAIbHbIE 00CIEI0BaHUS
Y UCITIBITAHUS;

- IlpoBomuTh  MpOBEPKY  COOTBETCTBUSA  BBINOJHEHHBIX
PEMOHTHBIX Pa0OT YCTAHOBJIEHHBIM TPEOOBAHUSIM.




3HaHUS:

- [IpaBuia TEXHUYECKOM IKCILTyaTalluy IEKTPUYECKUX CTAHLIUN
U ceTel B yacTu ycTpoicTB P3A;

- [IpaBuna ycTpoiicTBa 371€KTPOYCTaHOBOK;

- [IpaBuia TEXHUYECKOTO OOCITYXMBAHHS YCTPOWCTB peleitHON
3aIUTBI, IEKTPOABTOMATHUKH, IUCTAHIIMOHHOTO YIIPABJICHUS U
CUTHAJIM3ALNH 3JIEKTPOCTAHUUN U MOICTAHIUM;

- SIBNeHNE IIEKTPOMArHUTHOW MHIAYKIIMHA U MarHATHBIC LIEIIN;

- DJIEKTPUYECKHE LN IOCTOSIHHOTO U IIEPEMEHHOTr0 TOKA;

- OOmue TexHUUYECKUEe TpPeOOBaHUS K MHUKPONPOLIECCOPHBIM
YCTpPOMCTBAM 3alllUThl U aBTOMATUKHU SHEPTOCUCTEM;

- WHcTpykuMM 1O oOpraHM3allid M IPOU3BOACTBY paboT B
ycTporcTBax P3A 3eKTpoCTaHIMi U TIOJCTaHIIN];

- OcobeHHOCTH B MNPHHLUUIAX BBIIOJIHEHUS U aJITOPUTMAX
¢yHkMoHUpoBaHusl  ycTpoiictB P3A  Ha  oObekrax cC
IIEPEMEHHBIM, TOCTOSIHHBIM M BBIIPSAMIIECHHBIM OIEPATUBHBIM
TOKOM,;

- CnocoObl ¥ TEXHUYECKUE CPEACTBA KOHTPOJIA U 0OecredeHus
KayecTBa 3JIEKTPOIHEPTUH;

- Haznauenue u ocHoBHbIe TpeOoBaHus K GyHKUIUAM P3A;

- Metoauueckue yKa3aHus 1o OIIPEIEIICHUIO
AJIEKTPOMArHUTHBIX ~ OOCTAHOBKM M COBMECTHMOCTHM  Ha
AIIEKTPUYECKUX CTAHIUAX U MOJACTaHLIMSIX;

- Meroauueckne yka3aHus IO pacyeTy 3alqUT B CHCTEME
MIOCTOSIHHOTO TOKA;

- [Ipunnuns! paboTh! ycTpoiicTB P3A 1 BTOpHUHBIX Lienei;

- Hopmel Bpemenn Ha TexHuueckoe obcimyxkuBanue P3A;

- IlpuHuunel paboThl, TEXHUYECKHUE XapPAKTEPUCTUKU U
yCIIOBHBIE 0003HAYEHUSI COOPYKEHUHN IJIEKTPUUECKHUX CETEH;

- Hopmbl pacxonga 3amacHbIX pere M 3alacHbIX 4YacTed s
ycrpoiictB P3A B anexkTpuueckux cersax HamnpsokeHuem 35 kB u
BBIILIE;

- HCTpyK1IMSI 10 EPEKITIOYEHHSIM B 3JIEKTPOYCTaHOBKAX.

2.2. XapakTepuCTMKAa HOBOro BHJIa NPodecCHOHAIbHOH 1eAITeJLHOCTH, HOBOI
KBaTM(PUKaAUUKU
He npenycmotpeno

3. CTPYKTYPA ¥ COJIEP’)KAHUE ITPOT'PAMMBI (PABOYUE ITIPOT PAMMBI
TUCIIATIIAH (MOTYJIEW)

3.1. TpynoeMKoCTbh NPOrpaMMBbl

TpynoemMKoOCTs mporpamMmbl BKJIXOYass BCE BHJABI ayJIWTOPHOW W BHEAYAUTOPHOMN
(camocTosITeNbHOI) pabOTHI COCTABIISET:

- 1 3a4eTHBIX €IUHMUIL,

- 36 ak. u.



CrpykTypa mporpamMmbl € yKa3aHHMEM HAaWMEHOBAHMS JUCUUIUIMH (MOJyJed) M UX
TPYJIOEMKOCTH IIpeJCTaBiIeHa B Tab. 3.

Y4eOHBI TUIaH JOMOJIHUTENBHONW 00pa3oBaTeNbHON MPOTrpaMMbl MPEJICTABICH B
MPUJIOKEHUE A., IBISIOIINNCS HEOTHEMIIEMOM YaCThIO MPOIPAMMBI.

Tabnuna 3
CrtpykTypa nmporpaMmMsl ¥ GOpPMBI aTTeCTAIIUN

Ne HaumenoBanue KonrakTHas pabora, aK. 4 dopma aTTecTaluu

JUCLUTUIMH
(Momyneit)

1 3a4€T, HNTOT'OBBIN

HUTOT'OBBIN aTTECCTAITMOHHBIN

JK3aMEH, UTOr0Bast

(Tecr,

TEKYIINI KOHTPOIIb
(3adeT, 9K3aMeH, 3aluTa OTIYeTa

POMEXYTOYHAS aTTECTALIUS
0 CTaXXHPOBKE)

HTOrOBas aTTeCTaIHs
pe3yJbTaTaM CTaXKHPOBKH,
aTTeCTallMOHHAs paboTa)

(MTOTOBBI
9K3aMeH, JOKJIaJ 10

BCETO
BCE€TO

O ayIMTOpHBIE 3aHATHS

oy| NEKTpOHHOE 00yUeHHe

~| o6yuenue ¢ JIOT

©| CamocrosTelbHas paboTa, aK. 4
~| CTaxupoBKa, aK. 4

©0| KOHTpPOJIb
™| ompoc u mp.)

1 2

w
N
-
-
w
-
IS

1 VYcerpo#cTBO 1
o0ciTy)XxuBaHHE
peNeHOM 3aIMThI U
aBTOMATHKH
TETUIOBBIX
IEKTPUUECKUX
CTaHLIUN

B~ w

1.1. | BekropHsle [IpoGn
JIMarpaMmbl, eMHast
oIepanu ¢ 2121 1 NeKum
BEKTOpaMH a1

1.10 | IIporepka pee
HaIIPABJICHHOM
MOIIIHOCTH HYJIEBOU
[IOCJIEI0BATEIBHOCT
U B 3alIUTax OT 41 4|2 2
3aMBbIKaHUS Ha
3eMJIIO,
BBINIOJIHEHHOM Ha

pere PEM-178

1.11 | Pacuyer Toka
KOPOTKOTO
3amblkaHusd. [Tpumep
pacueTa B
MMEHOBaHHBIX 21211 1
CIMHUIIAX MPH
TpexdazHom
KOPOTKOM
3aMBIKAaHUHA

1.12 yCTPOI/ICTBO“I/I 2l 211 1
. NIPUHINN JeHCTBHS




AIIB, AYP, YPOB

1.2.

HuddepennnansHas
3aIUTa IIHH,
noxctaHimu 110-
220 kBt

[Ipobn
eMHast
JIEKIIN

1.3.

[Ipunuun neicTBust
JD3-201 u
HaIpaBJICHHBIX
BBICOKOYaCTOTHBIX
3aIIUT

[Ipobn
eMHast
JeKIn

1.4.

VYerpoiicTBo 1
MIPUHITUIT JCHCTBUS
APB u cucteMsr
THPUCTOPHOTO
BO30YKICHHS
renepatopoB CTC

IMpo6n
eMHast
JICKIH

1.5.

Bunbl kopoTkux
3aMBIKaHHAHN

[pobn
eMHast
JIEKIN

1.6.

Hasznauenue
peneiHoM 3alUThl U
OCHOBHBIC
TpeboBaHuUs

[pobn
eMHas
JIEKIN

1.7.

HuddepennuanpHas
3aIInTa,
BBINTOJTHEHHAS HA
peme 13T-21.
VYerpoiicTBo, cxema
BKJIFOUCHHUS H
IIPOBEPKa pee

1.8.

HuddepennnansHas
3alIuTa,
BBINIOJIHEHHAsI Ha
pene 13T-10.
VYerpoiicTBo, cxema
BKJIFOUCHUS U
IIpOBEpKa pejie

1.9.

HuddepennuanbpHas
3aIIunTa,
BBINTOJTHEHHAS HA
perne Tuma PHT-565.
VYerpoiicTBo, cxema
BKJIFOUCHHUS U
IIPOBEPKA peie

Hrorosas
aTTecTalus

03

17

HToroBelii 5K3aMeH

HUTOIO:

oo woN

w® |lwo

17

17

03

17

3.2. Conep:xanue nporpaMmmsl (padoume NporpaMmMbl IMCHMUILVINH (MOaYJIeil)

Coneprxanne TUCIUILIAH (MOIYJIeH) IpeACTaBiIeHo B Ta0. 4.




Tabnuua 4

ConeprkaHue TUCIUILTAH (MOTYJICH )

Ne HanmenoBanue
JTUCIUTIINH (MOJTyJICH ) ConepkaHue TUCIHUIUIAH (MOTYJICH)

1. | YcrporicTBO M 00CTy:)KMBaHUE PEJICHHOMN 3alIUThl U aBTOMATUKH TETLIOBBIX
AJIEKTPUYECKUX CTAHIUHI

1.1. | BexTopHble 1uarpamMmmsl, OcHOBHBIE TapaMeTpbl CHHYCOU1aJIbHOTO CUI'HAJIA.
oIepaly ¢ BEKTOpaMu N300paxeHne CHHYCOMJaIbHOTO CUTHala Ha KOMIUIEKCHOM

IUIOCKOCTH B BHJIE Bpallarouierocs Bekropa. @opmsl 1
3aMHUCH KOMIUIEKCHBIX YMCEIl, MAaTEMATUYECKU
M300pakaroIIuX BEKTOPbI HA KOMIIJIEKCHOM IJIOCKOCTH.
Onepauuyu ¢ BEKTOpaMU U KOMIUIEKCHBIMU YHUCIIAMH.
OCHOBHBIE COOTHOILIEHHSI B TpeX(ha3HbIX LENsX.

1.2. | Judbdepennunanpuas 3amuta pacnpenenutenbHbix cereid 110 kB. Ocobennoctu
3allUTa LIKH, IOJACTAHLUN | MIOCTPOEHUS CXEM U NPUHIUIIBI BBIIOIHEHUS
110-220 kBt nruddepeHIaIbHBIX TOKOBBIX 3alTUT, 00BEM UX IMPOBEPOK.

1.3. | Ipunnun neiicteus JJd3- | OcHoBHBIE opranbl peneiHoi 3amutel 1d3. [Tpunun
201 u HanpaBIEHHBIX neiictBus JJ@3. Ocobennoctu paboThl IPU BOZHUKHOBEHUHU
BBICOKOYACTOTHBIX 3aIUT | MOBPEKICHUI BHE 3alllMIIA€MOM 30HbI, BHYTPH 30HbI

JIeMCTBUS U NIPH PeBEpCe MOIIHOCTH.

1.4. | YerpolicTBO U IPUHLIMIT [Tpunuun neiicreust APB, ocHOBHBIE TapaMeTpbl
nevictBust APB u cucteMsl | perynsaTopoB, BUIbl PETYJISITOPOB U UX OCOOEHHOCTH.
TUPUCTOPHOIO VYCeTpoiCTBO M MPUHLAI JEHCTBUS CUCTEMBI THPUCTOPHOTO
BO30YKJIeHHsI TeHepaTopoB | Bo30yxaeHus reneparopos CTC.

CTC

1.5. | Buasl KOpoTKHUX CummeTpuuHble TpexasHble KOPOTKHE 3aMbIKaHUS.

3aMbIKaHU JIByx(a3Hble KOpoTKUE 3aMblkaHus. [[Byx(da3Hble KOpoTKHE
3aMBIKaHUS B CETHU C 3a3eMJICHHON HelTpaibio. OgHodasHble
KOPOTKHE 3aMBbIKaHUs B CETHU C 3a3€MJIICHHOW HEUTPAJIBIO.
OpHoda3zHble KOPOTKHME 3aMbIKAHUS B CETH C
M30JIMPOBAHHON HEUTPAJIBIO.

1.6. | Ha3nauenue peneitHoi Knaccuguxkanus pene u peneitHpix 3amurt. OyHKIMM 1
3aIIUTHl U OCHOBHBIC CBOICcTBa peneliHol 3amuThl. OCHOBHBIE TapaMETPhl
TpeOoBaHuUs pEJIEHHBIX 3alIUT.

1.7. | Juddepennmnanpras [Tpunuun neitictBus nuddepeHantbHOM 3aUThIL.
3aluTa, BeIOMHEHHas Ha | OcobeHHocTH AuddepeHnanbHbIX 3aUT
pene I3T-21. YcrpoticTBo, | TpaHchOopMaTOpOB B reHepaTopoB, Juddeperiumansras
CX€Ma BKJIIOUEHUS U 3amuTa, BeinojgHeHHas Ha pene JI3T-21. YcrpoiicTBo, cxema
IIPOBEpKa pese BKJIFOUEHUS U IPOBEPKa pelie.

1.8. | Auddepenunanpras [TpoBepka u HacTpoiika 1uddepeHaITbHOro pese ¢
3aIlUTa, BHIIIOJIHEHHAS HA | MarHUTHBIM TopMokeHneM cepun J[3T-10. biiokuposka
pene A3T-10. YerpoiictBo, | KPb-12. Haznauenue n ycrpoiictso. [IpoBepka ycTpoiicTBa
CXeMa BKIIIOYECHUS U KPBb-12. BreipaBHUBaHUE CONPOTUBIEHUS paboyero u
IIPOBEpKa peiie TOPMO3HOT0 KOHTYpa. Pacder ycraBok.

1.9. | Iuddepennmanpras [TpoBepka u HacTpoiika nuddepeHnanbHOro peae cepun




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

3aluTa, BHIOJIHEHHAS Ha
pene tTuna PHT-565.
YcerpoiictBo, cxema
BKJIFOYEHUS U TTPOBEpPKa
pele

PHT. ®unbTp TOKa 00paTHOM MOCIIEIOBATEILHOCTH.
[IpoBepka uCpaBHOCTH 3aLTUTHBIX A1010B cxembl PC.
Cxema cpaBHenus pene PC. OcoOeHHOCTH TUCTaHIIMOHHOMN
3aIIUTHI C TOTYIPOBOAHUKOBBIMU HYJIb-UHIUKATOPAMHU.

1.1 | IIpoBepka pene IIpuHIUIT NENCTBUSA pele HAIPABIECHU MOLTHOCTH.

0. | manpaBienHo# MomHOocTH | OCcOOEHHOCTH pesie HanpaBiIeHHON MolHoCTH . [IpoBepka
HYJIEBOU pene PBM-178 B 3amuTax HyJ€BOM MOCIEI0BATEILHOCTH OT
MOCIIEI0BATEIHHOCTH B 3aMbIKaHUs Ha 3EMITIO.
3alUTax OT 3aMbIKaHMSI Ha
3eMJTI0, BBITIOJTHEHHOHN Ha
pene PBM-178

1.1 | Pacuer Toka KOPOTKOTO Pacyer TOKOB KOPOTKOT0 3aMbIKaHHUSI JIsl pACUE€TOB

1. | 3ambikanus. [Ipumep pelieiiHoi 3amuThl. BUbl Harpy30K B IEMSIX IEPEMEHHOTO
pacuera B MMEHOBAHHBIX ToKa. [I[puYrHBI OSBICHUS U BUABI KOPOTKUX 3aMBbIKAHUH,
€IMHUIIAX TPU ux nociuenctsus. [Ipumep pacuera B MMEHOBaHHBIX
Tpex(a3HOM KOPOTKOM eIMHUIIAX MPH TpeX(Ha3HOM KOPOTKOM 3aMBIKAHUH.
3aMbIKaHUU

1.1 | VerpolicTBO U NPUHLIMIT Knaccudukanus ycrpoiicts AIIB. [Ipunnun neiicreus AIIB

2. nericreusa AIIB, AUP, U ee CorjlacoBaHue C paboToi peneitHoi 3amuThl. OCHOBHBIE

YPOB

cxembl AIIB u ux ocobennoct padbotsl. [IpuHumn neiicreus
AYP. Ouepenu AYP u ux ocobennoctu padotsl. [Tpuniun
nericteust YPOB u ee cornmacoBanue ¢ paboToil peneitHoit
3aIUTHI.

AHHOTaIMM paboyrX MPOrpaMM JUCIUILINH (MOIyJIei) MpeAcTaBiIeHbl B puioxkeHuu b.

4. TIPAKTUYECKASA MIOAI'OTOBKA

Wudopmanus o

MPAaKTUYECKOMN

IIOATOTOBKE B I[OHOHHHTGHLHOﬁ

CTpYKTYpe

O6p830B3TCJ'ILHOfI IMporpaMmsbl MpeACTAaBJICHA B IIPUIIOKCHUC B.

B pamkax yueOGHOrO

IIJ1aHa
HCIIOJIB3YIOTCA TpaaduLIMOHHBIC 06p330BaTeJ'IBHI)Ie TCXHOJIOTHUH,

JIOTIOJTHUTEbHON  00pa3oBaTeNbHOM  MPOTrpamMMbl

a TaKXC MHTCPAKTUBHBLIC

TCXHOJIOTUU, MTPCACTABJICHHLIC B Tabm. 5.

Tabnuna 5
XapakTeprucTuka 00pa3oBaTesIbHON TEXHOJIOTUU
HaumeHnoBanue Kparkas xapakTepucTHKa
JIaGoparopHas BeimonHeHNe MpakTHYECKUX 3aHATHIA TTO3BOJISIET CITYIIATEIISIM
pabora MO3HAKOMUTBCS C IPUMEHAEMBIMU pacueTaMH TOKa KOPOTKOTO
3aMBIKaHWsI 000PYJOBAHUS TETIJIOBBIX dJIEKTPUIECKUX CTAHITHHA




5. ONEHOYHBIE U METOANUYECKHUE MATEPHUAJIBI 1JI1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYUYEHUS

5.1. Tekyuuii KOHTPOJIb

Texymuii KOHTPOJIb MPOBOJUTCS B COOTBETCTBUU C XapAKTEPUCTUKAMHU KOHTPOJIBHBIX
3agaHuii ¥ npenactasieH B Tabnure 1 npunoxxenus I

5.2. [IpomeskyTOUYHAS aTTeCTALMS

[TpomesxyTouHas aTTecTanus 1o MporpaMme MpoBOAMUTCS B (hopme 3adera, IK3aMeHa WU
OTYeTa O CTAKUPOBKE B COOTBETCTBHHM C YYE€OHBIM IUIAaHOM. XapaKTepUCTHKA 3aJaHuil
npencrasiena B Tabmuue 2 npunoxxenus I

5.3. UTorosas arrecranus
Hroromas arTecranus IO MporpaMMe MPOBOTUTCS B (BopMme umoeosoco sk3amena.
XapakTepucTrKa 3aaHui npeacrabiieHa Taomuie 3 npunoxenus [

5.4. HezaBuCHMBIH KOHTPOJIb Ka4ecTBa 00y4YeHH s
[lopsimox  He3aBUCHMMOM OLIEHKM KadecTBa JOINOJHUTENbHOM  00pa3oBaTelbHOM
[IPOrpaMMbI NIPEACTABIIEH B IPUIIOKEHUU |

6. OPTAHUBALIMOHHO-IIEJAT'OI'HYECKHE YCJIOBHUA U PECYPCHOE
OBECIIEYEHHUE

6.1. YueOHo-MeToaMYecKoe U MHGOPMALMOHHOE o0ecnieyeHue

a) mutepatypa HTb MOU:

1. bacc, O. U. Penelinas 3ammra 3J€KTPOIHEPTETUUECKUX CHUCTEM : YueOHoe mocobue
JUTsl By30B 1o HarpasieHuto 551700 "Dnexktposnepretuka” no nqucuumiuHe "Penelinas 3ammra
anekTposnepretudeckux cucreM"" / 3. U. bace, B. I'. Jloporynues ; Pen. A. ®. JlpsikoB. — M. :
N3n-Bo MDU, 2002. — 296 c. — ISBN 5-7046-0779-9.;

2. Pacdersl peneiHOMN 3alUThl | METOJUYECKUE YKa3aHUsl K JaOOpaTOpHBIM paboTaM 1o
Hanpasienuto 13.03.02 "Onextposnepreruka u snekTporexuuka” / H. K. HdasbioBa, [u ap.],
Hau. uccnen. yu-t "MOHN". — M. : U3n-so MOU, 2017. — 56 c.
http://elib.mpei.ru/elib/view.php?id=9518;

3. YUepHoOposoB, H. B. Peneiinas 3ammura sHEpreTHUECKUX CUCTEM : YueOHOoe mocobue
JUTSL SHEPTEeTUYECKHX CHEIHAIbHOCTEH CpelHUX MpodeccHOHANbHBIX YUeOHBIX 3aBeneHuit / H. B.
YepuoOposos, B. A. CemenoB. — M. : Dueproaromusnat, 1998. — 800 c. — ISBN 5-283-01003-7 :
70.00..

6) nmurepatypa ObC u B/I;



1. A. IO. Xpennuko, B. I Toumnkun- "Okcrmilyarauus peiaeiiHOW 3alMThl U
aBromatuku", 3narensctBo: "Jlupekr-Menua", Mocksa, bepnun, 2021 - (216 c.)
https://biblioclub.ru/index.php?page=book&id=614678.

B) ucnoab3zyemsie ObC:

He npedycmompeno

6.2. KagpoBoe o0ecrieueHue

Jns  peanmzanuy  JTOTIOJIHUTENBLHOW 00pa30BaTeNbHOW MPOTPaMMBI  ITPUBIIEKAIOTCS
MPEnoaaBaTeNId U3 YKCJIa MITAaTHBIX Hay4dHO-Tegarorndeckux padotaukoB ®I'bOY BO «HUY
«MBOW» wu nuuma, npeacraBuTenu paborojareneil wiaM  o0beIMHEHMHA paboTomaTENei.
Nudopmanus o kaapoBoMm oOeCHeueHUU [OMOJIHUTEIBbHOM 00pa30BaTeIbHONl MPOrpaMMBI
IIpeACTaBJICHA B IPHIOKeHUH /1.

CBenmeHuss O  PYKOBOAWUTEJNE  JOMOJHUTEIHHOW  OOpa3oBATENbHOM  MPOrPaMMBI
Ipe/icTaBjIeHbl B puioxenue E.

6.3. ®uHaHcoBOe o0ecneueHue

Ilnan pacxomoB W  pacyer OOOCHOBaHHMS CTOMMOCTH IO  JOIOJHHUTEIBHON
00pa3oBaTeNbHON MPOrpaMMe MPeICTaBICHBI B IpritokeHue XK.

duHaHCHPOBAHUE MPOTPAMMbl OCYIIECTBISICTCS 33 CUET JIMYHBIX CPEICTB CIyliaresieu
WIM 3aKa3YUKOB, 10 HAMPABICHHUIO KOTOPHIX MpOBOAMTCS oOydeHue. B kadecTBe 3aka3dmka
MOTYT BBICTYHaTh palOoTOAaTenu, yHUBEpPCUTETHl (B Tom uucie MOU), rocymapcTBeHHBIE
CTPYKTYPBI U TPOYHME YIACTHUKH 00pa30BATEIIHFHOTO PHIHKA.

6.4. MaTepuajJbHO-TeXHHYECKOE 00ecneueHue

MatepuanbHO-TEXHUYECKUE YCIOBHS peaTu3allii JOMOJTHUTEIbHOW 00pa3oBaTeNbHOMN
IporpaMMslI npezactasieHsl B [Ipunoxennn 3.

Kanennapusiii rpadpux yueOHOTO Tpoliecca pa3pabaThIBAaeTCs ¢ Y4€TOM TpeOOBaHUM K
KauecTBy OCBOE€HHsS U To 3ampocam obOyuaromuxcsi (IIpunoxenue W). Pacnucanue 3anatuit
pa3padarbIBaeTCsl Ha KOKAYIO pean3yeMylo IPOTpaMMy.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

Ne /it ConepxaHue n3MeHeHHs (aKTyaJIn3aIlim ) Jlata yTBep)KICHUS U3MCHEHUMN
1 ITporpaMma akTyanm3upoBaHa U yTBEPKICHA 01.03.2023

MoanucaHo 3NeKTPOHHON nognuceio $TEOY BO «HUY «M3U»
Ceenenun o Bnagensue L3N M3K I/I'A.

Bnageney, Bonpbipes W.A,
WaeHTudHKaTop Rebd66f45-BoldyrevllA-648dd6d4] BOJ‘I}II)IpeB

PykoBoaurens
o0pa3oBaTeNnbHOI
MPOTPAMMBI




