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1. OBIIAA XAPAKTEPUCTHUKA ITPOI'PAMMBI

Henp: mnoBblieHHE KBaTU(UKAIMU TyTeM (QOPMHUPOBAHUS, COBEPIICHCTBOBAHMSI,
MOBBIIICHUST y  ciymarened MpoecCHOHANBHBIX ~ KOMIIETCHLIWH, HEOOXOMUMBIX  JUIS
npodeccnoHaNbHOM IeATEIBHOCTH 110 HAPaBICHHUIO «DJIEKTPOIHEPreTHKA U DIIEKTPOTEXHUKAY.

IIporpamma cocraBJ/ieHa B COOTBETCTBUM:

- ¢ @enepanbHbIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM  BBICIIETO
oOpa3zoBaHus 1O HarpaieHU0 MoAroToBku 13.03.02 DiekTpo’HEpreTHKa W AJIEKTPOTEXHUKA,
YTBEPKICHHBIM Mprka3zoM MunoopHayku ot 28.02.2018 r. Ne 14422.03.2018 r. Ne 50467.

- ¢ Ilpodeccuonanpubim  cranmaptom  20.041  «PaboTHUK TI0 ONEpAaTHBHO-
TEXHOJIOTHYECKOMY VIPABJICHUIO B JJICKTPUUYECKUX CETSIX», YTBEPXKIECHHBIM IPHUKA30M
Muntpyna 14.05.2019 r. Ne 3271, 3apeructpupoBanibiM B Muntocte Poccuun 16.07.2019 r. Ne
55292, ypoBeHb kBanudukanuu 6.

®opma peanu3zanuu: oOydeHHE C NPUMEHEHUEM IUCTAHIIMOHHBIX OOpPa30BATEIIbHBIX
TEXHOJIOTHH.

®opma 00y4yeHHUsI: 3a04HAs.

Pexum 3aHaTHIA:

Pacniucanue 3aHATHII 1[0 JIONOJHUTENBHOM 00pa30BaTENIbHON MpPOrpaMMe MOXKET
yCTaHaBJIMBAThCS B 3aBUCUMOCTH OT Habopa B rpymibl. KOHKpeTHbIe 1aThl IPOBEACHUS 3aHATHIH
YKa3bIBalOTCA B JIOIrOBOPE HAa OKa3aHUE 00pa30BaTeNbHBIX yCayr. JlaHHbIE pacliucaHus XpaHsITCs
B DJIGKTPOHHOHM CHCTEME ydeTa XoJia peajiM3allui Mporpammbl Ipu ee Hainuyuu. llpu mobGom
rpaduke 3aHATHI yueOHas Harpys3ka ycraHaBiuBaercsi He Oonee 40 yacoB B HENENIO, BKIOYAs
BCE BH/JIbI ayTUTOPHOHN M BHEAYAUTOPHOM (CAaMOCTOSATENLHON) YueOHOH paboThl ciyaTess.

TpeGoBanusi K YPOBHIO MOATOTOBKH CJYyHIATEIsl, HEOOXOAUMBbIE /sl OCBOEHUS
NPOrpaMMbl: JINIA, JKETAIOIINE OCBOUTH JIONOJHUTENBHYIO O00pa3oBaTEIbHYIO IMPOTrpaMMY,
JOJDKHBI IMETh WIIU TI0JTy4aTh BBICIIEE WM cpeiHee mpodeccronaabHoe oOpazoBanue. Hammuue
yKa3aHHOTO 00pa30BaHMs JOJDKHO IIOATBEPXKAATHCS JIOKYMEHTOM TOCYIApCTBEHHOTO WIIH
YCTaHOBIIEHHOTO 00pasiia, WIIM aKaJeMUYeCKOW CIIPaBKOM O MPOXOKIACHUH 00yIEHUS.

BoigaBaemblii AOKYMEHT: IIpU YCIICHITHOM HPOXOXIACHWU ITPOTrpaMMBbl U CIayde HUTOTOBOM
aTTeCTalluM BBIAACTCA YAOCTOBCPCHUC O MMOBBIIICHUN KBaJ'H/I(l)I/IKaIII/II/I YCTaHOBJICHHOI'O 06pa3ua.

Cpok 1eiicTBUSI HTOTOBBIX IOKYMEHTOB

CpoKk 1eHCTBHSI HTOTOBBIX JIOKYMEHTOB PErjaMEeHTUPYETCs Ha OCHOBE MpaBui Mo padoTte
C NepcoHaIOM B cdepe NeATENbHOCTH HaHHOM MPOrpaMMBbl, YCTAHABIMBAETCSI Ha OCHOBE
COJIep KaHus POTPAMMBI U COCTABIISAET (B T0/1aX): OECCPOUHO.



2. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

2.1. Komnerenuuu
B pesynprate OCBOEHUS JOMOIHHUTEIBHOH 00pa30BaTEIBLHOW IMPOTPaMMbl CITYIIATENb
JOJDKEeH 0071a1aTh KOMITeTeHIUsAMHE (Taou. 1).

Tabnuna 1
KoMmneTeHTHOCTHO-OpUEHTHPOBAHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHUS IPOTPAMMBI
Komnerennus TpeOGoBaHwMsI K pe3yibTaTaM
YK-1: Cnocoben 3HaTh:
OCYILIECTBIIATH ITOUCK, - METOJMKHU IPOBEACHUS HM3MEPEHUN U aHAIM3a IIOKa3aTelleH
KPUTUYECKUI aHAJIN3 U KAauecTBa D3JIEKTPUYECKOW SHEPIHM, NPUYMHBI BO3HUKHOBEHUS
CHHTE3 HH(pOpMaIHuHy, HapyILIEHUN II0Ka3aTeJIe KadecTBa JJIEKTPUYECKOW JHEPrHH C
MIPUMEHATHh CUCTEMHBIN CUCTEMaXx 3JIEKTPOCHAOKEHHS U FIEKTPUUECKUX CETSAX..
IIOAXO/, ISl PEILICHUS
MOCTaBJICHHBIX 3a/1a4 YMers:

- ONpeAeNisATh BIMSHUE 3HAYCHWM I[IOKa3aTeliel KadecTBa
AJIEKTPOIHEPTUU HA COCTOSIHUE DJICKTPOCETH.

Baanets:

- TEPMHUHOJIOTHEH IO KOHTPOJIO KadecTBa JJICKTPUYECKOU
SHEPTUU B CUCTEMAaX JIEKTPOCHAOKEHHS U JIEKTPUUECKHUX CETAX
00I111ero Ha3HAYEHHUS.

B pesynpTrare 0CBOEHHS MPOTPaMMBbl CIYIIATEINb JOJDKEH OBITh CIIOCOOEH pean30BhIBATH
TPYAOBBIE (YHKIIMH B COOTBETCTBHH C PO(PECCHOHATBHBIM CTaHAApTOM (Tab. 2).
YpoBeHb KBaTHpUKAIIH .

Tabmuma 2
[TpakTHKO-OpHEHTHPOBaHHBIE TPEOOBAHUS K PE3yJIbTaTaM OCBOCHHSI TPOTPaAMMBI
Tpynosble pyHKIIUU TpeboBaHus K pe3yabTaTaMm
20.041 «PabOTHHUK 110 ONEPATUBHO-TEXHOJIOTHYECKOMY YIIPABJICHUIO B 3JIEKTPUUECKUX CETIX»
[1K-1278/D/02.5/1 TpynoBbie neiCTBHS:
CIOCOOEH OCYIIECTBIIATh - Benenue onepaTuBHON M TEXHUYECKOM TOKYMEHTAIIUH.
peryiaupoBaHue
HaIPsKCHUS YMenus:
- AHanu3upoBaTh M KOHTPOJIMPOBATh YPOBHU HANPSKEHHUS B
KOHTPOJIbHBIX MTyHKTAX M Ha TPAHUIIAX C MOTPEOUTEISIMH.
3HaHUA:
- TpeGoBaHMs K Ka4eCTBY AJIEKTPUUECKON SHEPTHH.

2.2. XapakTepHCTHKAa HOBOI0O BHAAa NPO(ecCHOHATBHON AeATEJIbHOCTH, HOBOW
KBAJIM(pUKAMU
He npenycmorpeno

3. CTPYKTYPA W COJIEPJKAHUE ITPOI'PAMMBbI (PABOYHE ITPOI' PAMMBI
JTUCLMILIMH (MOAYJIEN)

3.1. Tpya0eMKOCTb IPOrPaMMBbI



TpynoeMKOCTs IIporpamMmbl BKJIXOYas BCE BHJABl ayJIUTOPHOW U BHEAYAUTOPHOMN
(camocTOATENBEHOM ) pabOTHI COCTABIISET:

- 2 3a4ETHBIX SIUHUIL,

72 ak. 4.

CrpykTypa mporpamMmbl € yKa3aHMEM HAWMEHOBAHMS JUCUUIUIMH (MOJyJied) M UX
TPYJOEMKOCTH IIpeJCTaBiIeHa B Tab. 3.

Y4eOHBI TUIaH JOMOJIHUTENBHONW 00pa3oBaTeNLHON MPOTrpaMMbl MPEJICTABICH B
MPUIIOKEHUE A., BISIOINNCS HEOTHEMIIEMOUN YaCThIO IPOIPAMMBI.

Tabmua 3
CtpykTypa nmporpaMmMsl ¥ GOpPMBI aTTeCTAIIUN
Ne HaumenoBanue KonTtakTHas paboTa, ak. 4 PopMa aTTecTanuu
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1 DneKkTpoMarHuTHas
COBMECTHUMOCTh U
8|1 1 7 Her
Ka4yeCcTBO
ANEKTPOIHEPTUHU
1.1. | DaekTpoMarHuTHas
COBMECTHUMOCTh U
8|1 1 7
Ka4yeCcTBO
ANEKTPOIHEPTUHU
2 IToka3zarenu 1
KayecTBa 5 1 1 11 Her
3JIEKTPOIHEPTUHU
2.1. | IToka3arenu 1
Ka4ecTBa 5 1 1 11
3JIEKTPOIHEPTUHU
3 Bausnue xauecTBa
3JIEKTPOIHEPTHH Ha 8l 1 1 7
Her
pabory
ANEKTPONPUEMHHKOB
3.1. | Biuusnue kauyecTBa
AJIEKTPOIHEPTUH HA gl 1 1 7
pabory
ANEKTPONPUEMHHKOB
4 Cpencrpa
HU3MEpEHUs 1
nokasareJjei 5 1 1 11 Her
KauecTBa
3JIEKTPOIHEPTUU




4.1. | CpencrBa
U3MEPEHUs 1
ToKasaresei 1 1 11
KayecTBa 2
SIIEKTPOIHEPIHU
5 KouTtpoins kauecTsa 1
SIIEKTPOIHEPIHHU U 1 1 11 Her
€ro 3a1a4m 2
5.1. | KoHrtposns xauectBa 1
JIIEKTPOIHEPTUH 1 5 1 1 1
€ro 3a1a4m
6 CriocoOsl
TEXHUYECKUE
cpeAcTBa Ly 1 17 Her
obecrnieueHHs 8
KauecTBa
3JIEKTPOIHEPIUH
6.1. | CrocoOsl 1
TEXHUYECKHE
cpencraa 1
oOecreyeHus 8 1 1 17
KauecTBa
SIIEKTPOIHEPTHU
! Hrorosas 2| 2 2 HTOroBHIii 3aueT
arTecTalys
HTOoro: Z 8|0 2 412 164]0

3.2. Conep:xanue nporpamMmmsl (padoune NporpaMmMbl IMCUUILIAH (MOaYJI€eil)

Copep:xanue TUCIUILIAH (MOAYJEH) mpeIcTaBiIeHo B Tab. 4.

Tabmuma 4
CopneprxaHue JUCHUIUIMH (MOyJieit)
HaunmenoBanue
JUCIUILTUH (MOIYJICH) CogepxaHue TUCIUILIAH (MOIYJIEH)
DNEeKTPOMarHuTHasi COBMECTUMOCTh M KaY€CTBO JIEKTPOIHEPTUU
DneKTpOMarHuTHas OcHoBHbBIE IOHATHUSA U omnpeaeneHus; KauectBo
COBMECTHMOCTb U DIIEKTPOIHEPTUH.
Ka4yeCTBO 3JIEKTPOIHEPTHH
[Toka3zaTenu KauecTBa MIEKTPOIHEPTHA
[Tokazarenu kauecTBa [Toka3zarenu kauecTBa 3eKTporHeprun; OTKIOHEHNE

3IEKTPOIHEPTUU 4acTOThl; MesieHHbIe H3MEHEHUS (OTKJIIOHEHHMS])
HanpsokeHus; Konebanus Hanpspkenus; CymMmMapHbIN

K03 uureHT u K03pPuIueHT n-if rapMOHHUUYECKON
cocTaBisIonIei; MHTeprapMOHUKH TOKA U HATPSDKEHHS,
KoadduineHTs HECHUMMETPHH TOKOB U HAIIPSKEHHH
00paTHOM U HYJIEBOH TocieIoBaTeNbHOCTEH; [IpoBasel u
npepbiBaHus HanpsokeHus; [lepenanpsoxenus; mmnynbcHble
HaINpsHKCHUS




HaumenoBanue
JTUCIUTIINH (MOJTyJICH )

ConepkaHue TUCIHUIUIUH (MOTYJICH)

3. | BnusHue kauecTBa 3J€KTPOIHEPTUU HA pabOTy IEKTPOIPUEMHUKOB
3.1. | Bnusinue kauecTBa OCHOBHBIE TIOJIOKEHUS; DIEKTPOTEXHUYECKUI 1
9JIEKTPOIHEPTUU Ha pabOoTy | TEXHOJOTHUECKUI yIepObl OT yXy/IIEHUS KauecTBa
ANEKTPONPUEMHUKOB ANIeKTpOdHEeprun; BiusHue kayecTBa 31€KTPOIHEPTUU HA
IIOTEPU DJIEKTPOIHEPTUY; BinsiHMe HECUHYCONIaIbHOCTH
HANpPSDKEHUH ¥ TOKOB Ha MpUOOpHI yueTa; BiusHue
OTKJIOHEHHS YacTOThl; BiusiHMe MeUIEHHBIX U3MEHEHUIN
(oTKJIOHEHHUI) HaNpshKeHUs; BiusiHue koe0anuii
HanpspKeHus U Gpruukepa; BiausHue HecHHYCOUTAIbHOCTH
HanpsDKeHUs; BrusHue HecUMMeTpHUH HalpsHKCHUS,
IIpoBasibl HanIpsKEHUS
4. | CpencrBa u3MepeHus Mokas3aTesiell KauecTBa AIEKTPOIHEPTUU
4.1. | CpencrBa uaMepeHus O61ue TpeboBanus; Merposoruueckue TpeOOBaHus;
MoKa3aresiei KauecTBa XapakTepuCTUKHU U3MEPUTENBHBIX TpaHCc(HOpMaTopoB
AJEKTPOIHEPTUH HanpspkeHus U Toka; COBpeMEHHbIE CPEJICTBA U3MEPEHUN
5. | Kontponp kauecTBa 371€KTPOIHEPTUH U €0 33a4n
5.1. | Kontpons kayectBa Buaer KoHTpOIIsi; MOHUTOPUHT KaKk HHCTPYMEHT B 3a7jauax
AJEKTPOIHEPTUU U €r0 yIpaBieHUs] KA4€CTBOM JIEKTPO3HEPIrun; Bo1Oop MyHKTOB
3a/1a4uu KOHTpOJIsI; BBIOOp BUIOB KOHTPOJIMPYEMBIX ITOKa3aTesei
KauecTBa 3J1eKTposHeprun; Onpeaenenre A0yCTUMbIX
MEJIEHHBIX OTKJIOHEHHUI HAMPSKEHUS B AIEKTPUUYECKUX
ceTsx; Bunbl npeacraBneHus pe3yiabTaToB KOHTPOJIS,
OneHka cCOOTBETCTBUS NOKAa3aTeNIeH KauyecTBa
AIIEKTPOIHEPTHH YCTAHOBJIEHHBIM HOpMam
6. | CrocoObl 1 TEXHUYECKHE CPEICTBA OOECTICUEHUsI KaUeCTBa 2JIEKTPOIHEPTUU
6.1. | CrtocoOb! M TeXHUYECKUE Meponpustus 1o 00ecreyeHnIo KayecTBa EeKTPOIHEPTUY;

cpencTBa obecreyeHus
KauecTBa dJEKTPOIHEPTUU

PerynupoBanue HanpsikeHUs] TpaHCGOpMaTOpaMu;
Konnencaropnas Oatapes U1l peryJaIupoBaHUs HAPSKESHUS;
KomneHncanus BeIcIINX FrapMOHUK TOKa; CUMMETPUPYIOLIUI
¢ dexT KoHaeHcaTopHO# OaTapen; CpeacTBa 3alUThl OT
IIPOBAJIOB U MpepbIBaHU HamnpsikeHus; CoBpeMeHHbIE

CpeacCTBa oOecreueHHs KauyecTBa QJICKTPOOHCPIUA

AHHOTaIu paboyux MporpaMM AUCHUIUINH (MOJyJIeH) IpeACcTaBIeHbl B IpHIoKeHUH b.

4. IPAKTUYECKASA IOAI'OTOBKA

Wndopmanus o  mpakT

UYECKOW MOATOTOBKE B JTONOJTHUTEIHbHON

CTPYKTYpe

O6p8.30B2lTCJ'ILHOfI ImporpaMmabl MpeACTABJICHA B IIPUIIOKCHUC B.




B pamkax ydeOHOro TmjaHa JONOJHHUTENBHOW 00pa30BaTENbHONW  MPOTPAMMEI
UCHOJb3YIOTCS TPAJULMOHHbIE O0pa30BaTElIbHbIC TEXHOJOTHM, a TaKXe HHTEPAKTUBHBIC
TEXHOJIOTUH, IIPE/ICTaBICHHBIE B TAa0. 5.

Tabnuua 5
XapakTepucTuka 00pa3oBaTelIbHON TEXHOJIOTUU
HaumenoBanue Kparkas xapakrepucruka
Huckyccus Juckyccus o TpUMEHEHHUIO 0Ka3aTeseil KayecTBa ANEKTPUIECKON
SHEPIUU B DJIEKTPOIHEPIETUKE

5. OHEHOYHBIE U METO/IMYECKHUE MATEPHUAJIBI J1JIs1 KOHTPOJIA
OCBOEHMS PE3YJIBTATOB OBYUEHUA

5.1. Tekymuii KOHTPOJIb

TCKYHII/Iﬁ KOHTpOJ'II) HpOBOILI/ITCH B COOTBCTCTBHUH C XapaKTepI/ICTI/IKaMI/I KOHTpOJH)HI)IX
3aJIaHkK U nipeacTaBicH B Tabmuie 1 npumoxerus .

5.2. IlpomeskyTOUHAsA aTTECTALMS

[IpomexyTouHas aTTecTalys Mo NporpaMMme MpoBoaUTCs B (hopme 3auera, IK3aMEeHa UITU
OTYeTa O CTAXKHUPOBKE B COOTBETCTBHH C YYEOHBIM IUIAHOM. XAapaKTCPUCTUKA 3aJaHHUN
npenacrasieHa B Tabnune 2 npunoxxenus I

5.3. UTorosas arrecrauus
HtoroBas arrectanus TO TMporpamme MNpoBOAUTCS B (opMme umoeosoco 3auema.
XapakTepucTuka 3aianuil npejcrasiieHa Tabmuie 3 mpunoxenus [

5.4. He3aBuCHMBIH KOHTPOJIb Ka4eCTBA 00y4eHHs
[lopsnox He3aBUCHMMOM OIIEHKM KauyecTBa JIOTOJIHUTEIbHOW  00pa3oBaTEIbHOMN
IIPOrpaMMBbI NIPEACTABIIEH B IPUIIOKEHUH [

6. OPTAHUBALHUOHHO-NIEJAI'OI'HYECKHUE YCJIOBUSA U PECYPCHOE
OBECIIEYEHHE

6.1. YuyeOHo-MeToqMYecKoe U MHGOPMALMOHHOE o0ecneYeHue

a) tureparypa HTb MOU:

1. Kapramen, 1. WM. KadecTBO 3/1€KTpO’HEprUM B CHUCTEMax »3JIEKTPOCHAOKEHUs .
CriocoObl ero KOHTpOJIs ¥ obecredeHus : YuebHoe nmocobue no kypey "YmnpapieHue KaueCTBOM
AJIEKTPOIHEPTUU" M0 CHEIUATBLHOCTH "DIeKTpodHepreTuyeckue cucrembl u ceru" / W. .
Kaprames ; Pen. M. A. Kanyruna ; Mock. suepr. ua-t (MOU TVY) . — M. : U3n-80o MOU, 2001 .
— 120 c. - ISBN 5-7046-0625-3 ..




6) murepatypa ObC u B/I;

1. HacsipoB P.P.- "VYnpaBnenue kauectBoM aektposnepruu’, M3narenscro: "MOMU",
Mocksa, 2019
https://www.studentlibrary.ru/book/ISBN9785383013557.html.

B) ucnosb3yembie DbC:

He npeodycmompeno

6.2. KanpoBoe o0ecrieuenune

JUis  peanu3zauuu  JOTOJHUTEIBHOW 00pa30BaTeNIbHON MpOTrpamMMbl PHUBIEKAIOTCS
MperoiaBaTeNld U3 YMCla MTATHRIX Hay4dHO-Tiegarorndeckux padornukos ®I'bOY BO «HUY
«MDBOHW» wm nuna, npeacTaBUTENM paboTojaTened WM  oObeOUHEHUH paboTodaTeINICH.
Wudopmanus o KagpoBOM 0OECHeueHHH JOTOJIHUTEIBHOM 00pa3oBaTeIbHON MPOTPaMMBI
MpeAcTaBieHa B IpujioxkeHuu /1.

CBeneHuss O  PYKOBOJAWUTENE  JOMOJHUTEIBbHOW  00pa3oBaTENIbHOM  MPOrpaMMbl
MpeACTaBiIeHbI B Ipuioxenue E.

6.3. ®unancoBoe odecneyeHue

[Inan pacxomoB W pacyer OOOCHOBAaHMSI CTOMMOCTH IO  JOIOJIHUTEIbHON
o0pa3oBaTeNpHON IPOrpaMMe MpeicTaBiIeHbl B mpuioxenue XK.

duHaHCUPOBAHHUE MPOrPaMMBbl OCYILIECTBIISIETCS 3@ CUET JIMYHBIX CPEACTB CiylIaTreneit
WIM 3aKa34YMKOB, IO HAINpaBJIEHUIO KOTOPBIX IMPOBOAUTCS oOyueHHe. B kauecTBe 3aka3unka
MOTYT BBICTyHaTb palboTOAaTenu, yHHUBEpPCUTETHI (B ToM uucie MOMW), rocymapcTBEeHHbIE
CTPYKTYPBI U IPOYME YUaCTHUKH 00pa30BaTeIbHOTO PHIHKA.

6.4. MatepuaibHO-TEXHHYECKOE o0ecredeHue

MarepruanbHO-TEXHHUECKUE YCIIOBHS pPEaM3aliu JOTOJHUTEIBHOW 00pa30BaTeIbHOM
MporpaMMel ipeAcTaBieHsl B [Ipunoxennn 3.

Kanennapusiii rpadpux yueOHOTO Tpoliecca pa3pabaThIBAaeTCs ¢ Y4€TOM TpeOOBaHUM K
Ka4yecTBY OCBOEHHUS M 1o 3ampocam oOyuatouiuxcs (IIpunoxenune UM). Pacnucanue 3ansATHit
pa3padarbIBaeTCsl Ha KAKAYIO pealn3yeMylo IPOTpaMMy.

JIMCT I3MEHEHU (AKTY AJIM3ALIAN)

Ne n/nn CopepxaHue U3MEHEHHUs (aKTyaJu3allin) JlaTa yTBep>KaeHus: U3MEHEHUN
1 IIporpaMMa yTBepxkIeHa 06.07.2022
PYKOBO,HI/ITeHB MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»
o Ceefenua o Bragensue L3N M3aKn
obpasoBatenbHOf S Tinhess EN E.M.

MPOTrpPaMMBbI * MaU Wnentudmkatop R792df8f2-TimofeevYM-f843abe9 TI/IMO(i)eeB




