MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hamnpagsienune noaroToBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA
HaumeHnoBanue o6pa3zoBaTeibHOI NporpaMMsbl. MHKHHHUPHHT B CHCTEMAX 3JIEKTPOCHAOKEHH S
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
YIIPABJIEHUE KAYECTBOM DJIEKTPODHEPI'NAU

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b2.4.09

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

1 cemectp - 3;

Yacos (Bcero) no yueoHomy
IJIAHY:

108 yacoB

Jexknun

1 cemectp - 16 yacos;

HpaKTuquKne 3aHATHA

1 cemectp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

1 cemectp - 2 yaca;

CamocrosiTesibHasi padoTa

1 cemectp - 57,5 uaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYAS:

TecTtupoBaHue

KontpoabsHas padora
PacdeTrHo-rpaguyeckas padora

IIpomeskyTouHast aTTecTALUS:

IK3aMeH

1 cemectp - 0,5 yaca;

MockBa 2022




NPOI'PAMMY COCTABMUJI:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney, TynbCkun B.H. o
[IpenomaBaTelib Maermigmsatop R292b173d-TulskyVN-7e812984 B.H. Tynbckuii
(OIKHOCTR) (moxnuce) (pacumdpoBka
MIOJITTHUCH)
COI'JTACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
CseneHva o snagensuye L3N M3K
PyKOBOI[HTeHL o Bnageneyu LsenoB I'.B.
00pa30BaTeIbHON MPOTrPaMMBbI HaenTugnrarop Rdd042f00-ShvedovGV-637a98b I'".B. IlIBenos
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozmycs) (pacmudpoBka
MIOJITIHUCH)
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
3 w o CseneHva o snagensuye L3N M3K
ABCAYIOIINH BBIITYCKAOIICH : i Bnagenes, [apos 10.B.
Kadeapbl * Mol ¢ WpeHTudkaTop R324da3b6-SharovYurv-0bbaosbi 10.B. [llapos
(OJDKHOCTD, YUeHas CTEIICHb, YUCHOE 3BaHUE) (mozrucs) (pacmudpoBka

MOJITTHCH)



1. HEJIM U BAZJIAYHU OCBOEHU A JUCHUIIIINHBI
Lenb ocBoeHWS] MUCHUIIMHBI. M3YYEHHE OPraHU3AILMOHHBIX, TEXHUYECKUX M METOJAMYECKHUX
cpeAcTB o0ecrieyeHHsI KauyecTBa dJIEKTPOIHEPTUH B SJIEKTPUUECKUX CETIX OOIIEro Ha3HAYCHHS
3agaum QM CHMILTHHBI
- OCBOCHHE XapaKTEPUCTUK Ka4ECTBA AIEKTPUUECKON SHEPTUU U IPUYUH BOZHUKHOBEHUS
KOHJIYKTUBHBIX TIOMEX;
- IpUOOpeTeHNE HABBIKOB OIICHKH OKUIAEMBIX YPOBHEH IMOMEX U BbIOOpa CPesiCTB 0OeCIIeUeHuUs
KaueCTBAa 3JIEKTPOIHEPTUU;
- OBJIQJICHUE METOJIAMH PETYIUPOBAHHS B3aUMOOTHOLICHUI MEXKAY CyObEeKTaMH
ANEKTPOIHEPreTUYECKOTO PhIHKA B YaCTH OOECIeueHuUsI KauyecTBa AJIEKTPOIHEPTHH.

dopmupyembie y 00y4aronierocs KOMNneTeHIHH U 3alJIaHUPOBAaHHBIE Pe3yJIbTaThl 00yUeHHs 110
JTUCHHUIIIINHE, COOTHECEHHBIE C HHAMKATOPAMHU JOCTHKEHUS KOMIIeTEeHIHI !

Kon n HanmeHoBanue Kon u HaumeHOBaHMe 3anaHupoBaHHbIE Pe3yJbTATHI 00yYeHH s
KOMIIETEeHL MU HHJAUKATOPA JOCTUKEHUSI
KOMIICTCHIINU

[TK-1 Criocoben NJI-1nk-1 @opmynupyer SHATB.
y4acTBOBATh B YIPABICHUM | TEXHUYECKOE 3alaHUE JUIS - XapaKTEpUCTUKH Kaq4eCTBa
MIPOCKTAMHU CUCTEM MIPOCKTUPOBAHUS CUCTEMBI BNIEKTPUYCCKON SHEPTHH U TIPHUNHbI
AEKTPOCHAOKEHUS AIIEKTPOCHAOKEHUS 00BEKTA BOSHHKHOBCHHA KOHAYKTHBHBIX ITOMCX.
00BEKTOB

YMETh:

- OIICHUBATH JIOITYCTUMBIC U OKUIACMBIE
YPOBHH MTOMEX;

- ohopMIIITH TPeOOBAHUS 10
JIOITYCTUMOMY YPOBHIO ITOMEX,
CO3/1aBaEMbIX JIEKTPOYCTaHOBKAMHU

notpeOuTenei.
I1K-1 Criocoben NJI-6nk-1 Pa3pabaTtbiBaeT SHATB.
y4acTBOBATh B YIIPABJICHUH | MEPOIPHSATHS 110 TIOBBIICHNU0 | - TEXHHUCCKHUE CPCIICTBA obecriedeHHsI
HPOEKTaMU CHCTEM sHEproodGGeKTUBHOCTH crcTeM | KAYECTBA DJICKTPHYECKOH SHEPTHH.
JEKTPOCHAOKEHUS AIIEKTPOCHAOKEHHS] 0OBEKTOB
00BEKTOB YMETb:

- OIPENENATh apaMeTPhbl TEXHUUECKUX
CpeICTB 00ecCIeueHus1 KauecTBa
AIIEKTPOIHEPTUU UCIIONB3YS TOKa3aTeNn
Ka4yecTBa JIEKTPOIHEPTUH;

- BBIOMpPATh HACTPOUKHU CPEICTB
pETYJIMPOBAHUS HAIPSKEHUS.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JuctunnuHa OTHOCHUTCS K OCHOBHOM TmpodeccrmoHambHONM 00pa3oBaTeNbHON — Iporpamme
WmxuHupuHr B cucreMax siekTpocHaOkeHus (manee — OIIOII), nanpaBnenus nmoxaroroku 13.04.02
DJIeKTPOIHEPTETHKA U DJICKTPOTEXHHUKA, YPOBEHb 00pa30BaHMsI: BBICIIEE 0Opa30BaHHE - MATHCTPATypa.

basupyercs Ha ypoBHE cpeHETO 001ero 00pa3oBaHMsL.

Pe3ynbrarhl 00yueHus, MOIyYEHHbIE IPU OCBOEHUH THUCHUIUIMHBI, HEOOXOIUMBI IPU BBITIOJTHEHUN
BBIITYCKHON KBaTM(PUKAIMOHHOMN pabOoTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCIUIUTMHBI COCTABIISIET 3 3a4€THBIX euHMIIbI, 108 Jacos.

Pasnensr/TeMsl

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

m
05| &
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHne caMOCTOSTENFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 DneKTpoMarHuTHas 4 1 2 - - - - - - - 2 - Camocmoamenvroe uzyuenue
COBMECTUMOCTh meopemuueckozo mamepuana: Visyaenue
11 DneKTpoMarHuTHas 4 2 - - - - - - - 2 - JIONOJIHUTENILHOTO MaTepuaia o pas3ieny
COBMECTHMOCTD "DeKTpOMarHuTHasi COBMECTUMOCTD"
H3yuenue mamepuanog 1umepamypnoix
UCIOYHUKOB:
[1], 8-28
2 IToxa3zaTenu kauecTBa 8 2 - 4 - - - - - 2 - CamocmoamensHoe usyuenue
IIEKTPOIHEPTUH meopemuyueckoz0 mamepuana: Vzyaenne
2.1 [Toxa3zaTenu kauecTBa 8 2 - 4 - - - - - 2 - JIOTIOJIHUTENBHOTO MaTepraa o pasjaeiry
3JIEKTPOIHEPTUH "Iloka3aTenu kadecTBa IEKTPO3HEPrun’”
H3yuenue mamepuanog 1umepamypnbix
UCHIOUHUKOB:
[1], 50-87
[2], 55-77
3 Cpeactsa u3mepeHus 10 2 - 4 - - - - - 4 - Camocmoamenvnoe uzyuenue
NoKasaTesel KauecTBa meopemuyuecko20 mamepuana: 1zydenue
AJIEKTPOIHEPTUH JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
3.1 Cpeactsa u3mepeHus 10 2 - 4 - - - - - 4 - "CpencTBa u3MepeHus mokaszareseil kauecTna
[IOKa3aTelled KauecTBa 3JEeKTpOdHEprun"
JIEKTPOIHEPTUH H3yuenue mamepuanog 1umepamyprbix
UCIOYHUKOB:
[1], 131-154
4 Cnoco0s1 1 20 4 - 10 - - - - - 6 - Camocmoamenvhoe usyuenue
TEXHHUYECKHE CPEJICTBA meopemuueckozo mamepuana: Vsydaenue
obecrieyeHns KadyecTBa JIOTIOJTHUTENBHOTO MaTepHaa o pas3zierny
DJIEKTPOIHEPTHH "CrocoObl ¥ TEXHUYECKUE CPEICTBA
4.1 CriocoOb1 1 20 4 - 10 - - - - - 6 - obecredeHus KauecTBa DICKTPOIHEPTHH'
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TEXHHYECKHE CPEICTBA
o0ecrieueHus KayecTna

H3yuenue mamepuanog 1umepamypHsix
UCHOUYHUKO6:

JJIEKTPOIHEPTUH [1], 219-284
5 KoHTponb n ananmus 14 4 - 6 - 4 - Camocmosamenvhoe usyuenue
KauecTBa Hmeopemuueckozo mamepuana: Vzyuenue
JJIEKTPOIHEPIHU JOIIOJTHATEIEHOTO MaTepHalia 1o paseiy
5.1 KonTpons u ananmms 14 4 - 6 - 4 - "KoHTpomb 1 aHAIIN3 KayecTBa
KadgecTBa ANEKTPOIHEPTUH"
3NIEKTPOIHEPTHU H3yuenue mamepuanos numepamypHsix
UCHMOYHUKOG:
[1], 156-182
6 PerynupoBanue 16 2 - 8 - 6 - Camocmosamenvnoe usyuenue
B3aUMOOTHOILEHU I meopemuueckoz0 mamepuana: N3yuenue
MEXAY CyObeKTaMu JIOTIOJTHUTEJIBHOTO MaTepHaia o pasjieny
3JIEKTPOIHEPrETUUECKO "PerynupoBaHue B3aUMOOTHOIIECHUI MEX Ly
IO pbIHKA B 4aCTH CyOBEKTaMH IJIEKTPOIHEPTETHYECKOTO PHIHKA B
obecrieueHns Ka4yecTBa 4acTH 00ECICYESHHUS Ka4eCTBa AIEKTPOIHEPruu'”
SIICKTPOIHEPTHU H3yuenue mamepuanos numepamypHsix
6.1 PerynupoBanue 16 2 - 8 - 6 - UCHIOYUHUKOG:
B3aHMOOTHOILICHHIHA [1], 286-306
MEKIY CyObeKTaMu [2], 290-305
EKTPOIHEPreTHYECKO
T'O PBIHKA B YaCTH
o0ecrieyeHHs KauecTBa
AJIEKTPOIHEPTUH
OKk3aMmeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 108.0 16 - 32 0.5 24 335
Hroro 3a cemecTp 108.0 16 - 32 2 - 0.5 57.5

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoekram/padoram; MKKII — unanBuyanbHble KOHCYIbTAlMU 10 KYpCOBBIM IpoekTam/padoram; ['K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostensbHas padora crynenta; UKP — nnas konraktHas padora; TK — Texymmii KoHTpodb; [TA — npomexyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. DnekmpomazsHumuas coemecmumocnmy

1.1. DnexTpomarHuTHasi COBMECTUMOCTb

HUcrtounnku ¥ TNpPUEMHUKH dJeKkTpuyeckod sHepruu (93). Ilepemaua, mnpousBOACTBO,
pacrpezieieHue U IMOTpedJieHne 3JIeKTPOdHEepruu. bamaHc akTUBHON M PEaKTHUBHOW MOIIHOCTH.
HomuHnanpHble HaNpsKEHUS DJIEKTPUYECKUX ceTeil. PacnpeneneHue HanpshKeHHs NpU Iepenaye
93. KauectBo osmektposneprun (KD) wu  amektpomarHutHas coBmectuMocTh  (OMOC).
Xapaxrepuctuku KO u OMC. Bunel anekrpomarautasix nomex. [lokasarenn K3 un yposan SMC.
[TomMex0BOCTIPEMMYUBOCTh U IOMEXOYCTONYHUBOCTD.

2. Iloxazamenu kayecmsa IAJIeKmMpoIHepzuu

2.1. Iloka3arenu kayecTBa 3JIEKTPOIHEPTUU

MemieHHble M3MEHEHUs, KoieOaHus, HECMHYCOMAAIbHOCTb, HECHUMMETPHSI HANpPSDKEHUS U
OTKJIOHEHUS YaCTOThI KaK MPOLIECCH, XapaKTEPUIYIOIIUE PEXUM pPabOThI 3JEKTPUUECKON CHCTEMBI.
[Toxazarenu kadyectBa 3yiekTpuueckoi sHeprun (IIKD) kak xapakTepuCTHKH 3TUX IPOLECCOB.
MeieHHble M3MEHEHMs HanpshkeHus B TpexdasHod u ofHodaszHoM cetH, (opma, pasmMaxu U
4acToTa IMOBTOPEHUH KOJIICOAHWN HampspKeHus, (UIMKep KaK HMHTETpajbHas XapaKTepHCTHKA
KoJIeOaHUH HanpsKeHUs, KO(PQOUIMEHT HUCKaXEHUS CUHYCOMJAIIbHOCTU KPUBOW HAIPSDKEHUS U
KOO(QQHUIMEHT TapMOHMYECKUX HCKAKCHHHA  HANpPSHKCHHUS, KOIPQPHUIMEHT HECHMMETPUHU
HanpsDKeHUs 10 0OpaTHOM M HyJeBOH mocienoBaTeabHOCTH. [IpoBaiibl HaNpsHKEHUST U BpeMEHHbIE
nepeHanpspkeHus. I'nmyOmHa u juidTenbHOCTh  npoBasioB.  KoadduuueHnt  BpemeHHOro
nepeHanpspkeHus. VMIynbcbl HanpspKeHUs, MX aMIUIMTyAa M JJIMTENbHOCTb. [lepepbiBbI B
anektpocHaOxkennu. Koaddumuent cpenHeil NpoJOIKUTENBHOCTH OTKIIOYEHWH B CHCTEME
(System Average Interruption Duration Index, SAIDI). Koaddumment cpeaneit 4acToTbl
oTkioyeHnit B cucreme (System Average Interruption Frequency Index, SAIFI). HopmupoBanue
KD (I'OCT 32144-2013). Hopmanbhuble u mnpenenbHble 3HaueHus [IKD. Onenka IIKD mo
JOMYCTUMBIM ~ 3HAu€HUsIM, BeposATHOCTHble Xapakrtepuctuku IIKD. Hopmer KD wu wux
XapaKTEPUCTHKHU. .

3. Cpedcmea U3MepeHUs NoKa3ameiell Ka4ecmed d1eKmpodHepcuu

3.1. CpencrBa u3mMepeHus oKa3aTened KauecTBa 3JIEKTPOIHEPTUU

Tunosast cTpykrypa coBpeMeHHBIX cpeacTB usMepeHus (CH). OcHOBHbIE TEXHHUYECKHE
TpeboBaHuss K mpubopam. TpeOOBaHUS K HOPMHPYEMBIM METPOJOTHYECKUM XapaKTePUCTHUKAM.
TpebGoBanust K yIeKTponuTaHuto. TpeOoBaHUs K BXOIHBIM IeMsiM. TpeboBaHUs dJIEKTPOMAarHUTHON
coBMecTUMOCTH. HcnonHenune mpubopoB. TpeOGoBaHus Oe3omacHOCTH. MeToAbl KOHTPOJIS
METPOJIOTMUECKUX XapakTepucTuk. HWcnbitanus npubopoB. CepTudukar Ha THI CpPEICTBa
WU3MEpEHMUS..

4. Cnocobul u mexnuyeckue cpe()cmea obecneyenus kauecmsa AJIeKmMpo3Hep2uu

4.1. CiocoObl ¥ TEXHUYECKHE CPEACTBA 00ECIIEYeHHSI KauecTBa HIIEKTPOIHEPTUU

OpraHu3anvoOHHbIE M TEXHUYECKHE MEPOIPHSTHS OO0CCIEYeHHUs] KauyecTBa AIIEKTPOIHEPTHH.
Anamu3 npuumH yxyamenus K3. Wimepenus I[IKD. BeiGop Meponpustéii B ycloOBHSX
MIPOCKTHPOBAHUS M JKCIDTyaTalnu. TeXHWYEeCKHe yCIOBHs Ha MpHcoeanHeHne morpedurens k OC
oOmiero HazHadyeHus. Beibop cpenctB obecnieuenust KO. PerynupoBanue Hanpspkenusi. OuibTpo-
KOMIIEHCUPYIOIINE U CUMMETpUpYIolue ycTaHOBKU. CxemMHbIe criocoObl ooecrieueHus KO..

5. Koumpons u ananusz kawecmea d1eKmposHep2uu




5.1. KoHTposb 1 aHaIu3 Ka4ecTBa AIEKTPOIHEPTUH

KoHTposb B TOYKax oOIIEro MpHCOCTUHEHUS MOTPEOUTENs. DNMU30AUYECKHI U TOCTOSHHBIN
KoHTposb. Beibop tuna cpeacts usmepenus (CH). Cxembl npucoeaunenuss CU. H3mepenue
HaNpsDKeHUH, TOKa M MOIIHOCTH. YdyeT norpemHoctd CU U u3MepuTenbHbIX TpaHC(HOpMaTOpoB
HanpsDKeHUsT W TokKa. BpIOOp HMHTEpBanma W3MepeHHs M JIUTEIbHOCTH u3MepeHus. OOpaboTka
pe3yibTaTroB u3MepeHus. Ouenka jponycruMoctu nu3MepeHHsix [IKD no oTHocurenbHOMY BpeMeHU
NPEBBIIICHUS] HOPMAJbHBIX W MpenenbHblx 3HadeHud [IKD. AHanmu3 pe3ynbTaToB H3MEpEHHS.
Onpenenenue pakTUUIECKOro BKJIAAA NOTPEOUTENS. .

6. Pezynuposanue 83AUMOOMHOUCHULL MleCO)/ CV6'b€KmaMu QNEKMPOIHEP2ENTUHECKO20 PLIHKA 8
yacmu obecneyerus Kayecmed AJIeKmMpo3Hepzuu

6.1. PerynupoBaHue B3aMMOOTHOUICHUN MEXKAY CyObEKTaMH 3JIEKTPOIHEPTeTUIECKOTO PhIHKA B
yacTu 00ecriedeH s KauecTBa AJIEKTPOIHEPTUU

Omnpeznenenne IOMYCTUMOTO PAcUETHOTO BKIaaa mortpedutens B yxyamenne K3. KoHTponb
BoinonHeHus: TpeboBanuit ['OCT 32144-2013. KoHTpodb BBINOJHEHUS YCIOBUN JOrOBOpa Ha
anekTpocHadxkeHue. OnpeneneHye BUHOBHUKA yxyaumeHuss KO B Touke 0011ero npucoeinHeHusl. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Onpenenenue JOMyCTUMOIO PaCYETHOIO BKJIaJa noTpeduTens B yxyauenue KO;
2. AHanu3 pe3yabTaToOB U3MEPEHUS;
3. BriOop cpencTB oOecredeHns: KauecTBa SJICKTPOIHEPTHH U ONIPEICIICHUS X ITapaMeTPOB;
4. ®opMUpOBaHHE TPOTOKOJIOB KOHTPOJIISI KAYECTBA SJICKTPOIHEPTUH U UX aHAJIH3;
5. Onenka I1KD no gonycTuMbIM 3Ha4€HUSAM, BEPOATHOCTHBIE XapakTepuctuku [1KD.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPETyCMOTPEHO
3.5 KoncyabTauuu

[ pynnoewle koncyremavuuu no paszoeaam oucyuniunsl (I'K)

1. OO6cyxneHue MaTepHalioB Mo KelicaM paszena "DIeKTPOMarHuTHasi COBMECTHMOCTD"

OO6cyxaeHne MatepuaioB No kelcam paszzaena "lloka3arenu kayecTBa 3JEKTPOIHEPTrUu"

3. OOcyxnenue MaTepuajgoB TO Keiicam pasmena "CpeacTBa H3MEpEHHUs ITOKazaTeseH
KauecTBa JIEKTPOIHEPTUn"

4. OOcyxaeHue MaTepuasioB Mo keidcam pazzaena "CrocoObl W TEXHHUYECKHUE CPEICTBa
o0ecreyeHns: KauecTBa 3JIEKTPOIHEeprun"

5. OO6cyxnenue wmaTepuaioB T0 Kkeidcam pazgena "KoHTponb W aHamM3 KadecTBa
AJIEKTPO3HEprun"

6. OOcyxaeHne MaTepHraloB 1o KeiicaM paszena "PerynmupoBaHue B3anMOOTHOIICHUN MEXITY
CyObEKTaMH  DJIEKTPOIHEPreTUUYECKOT0 pbIHKA B 4YacTH oOecreyeHus KadecTBa
JJEKTPO3HEpPrun"

N

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI



3.7. CooTBeTCTBHE pa3ae/ioB JTUCHUIIJIMHBI

OPMUPYEMBIX B HUX KOMIIeTeHI Uil

3armiaHupOBaHHbIE PE3YIbTaThl 00Y4YEHHUS 110

Howmep paznena

OreHouHOE CpE€ACTBO

A — Konbl JUCLUIUINHEI (B (TUII 1 HAUMEHOBAHUE)
WHJMKATOPOB | COOTBETCTBUHM C 11.3.1)
(B COOTBETCTBHHM C pazneiiom 1) 1 ‘ > l 3 l 4 | 5 | 5
3HaTth:
XapaKTePUCTHKH Ka4yeCcTBA AIIEKTPUUECKON KonTtponbHas pabora/OnieHKa TOMyCTUMBIX U
SHEPTUU U MPUYUHBI BOSHUKHOBEHHUS OKUJIaeMbIX YPOBHEH ITOMEX, CO3/IaBAEMBIX
KOH/JIYKTHBHBIX TOMEX AJIEKTPOIIPHUEMHUKAMH MTOTpeOnTENeiH
W-1nk +
A TectupoBanue/IlokazaTenu KkayecTBa 3JIEKTPOIHEPTUU
TectupoBanne/CriocoObI ¥ cpeacTBa 00ECIICUCHIS
KayecTBa JIEKTPOIHEPTUU
TEXHUYECKHE CPEACTBA 00ECIIEYCHUST KaueCTBA KonTtponbHast pabora/OnieHka TOMyCTUMBIX H
ANEKTPUYECKON SHEPTUU OKUJIaeMbIX YPOBHEH ITOMEX, CO3/IaBAEMBIX
AJIEKTPOIIPUEMHUKAMH MTOTpeOnTENIei
NJ-6rk-1 +
A TectupoBanue/[lokazaTenu kauecTBa IEKTPOIHEPTUN
TectupoBanne/Crnoco0Os! U cpencTBa 0OecredeHus
Ka4yecTBa JIEKTPOIHEPTUH
Ymersb:
oopMIATH TpeOOBaHUS MO TOMYCTUMOMY TectupoBanue/[lokazaTenu kauecTBa IEKTPOIHEPTUN
OBHIO ITOMEX, CO37aBaEMBIX
yp » CO31L . WI-1 + | PacuetHo-rpaduyeckas pabora/TpeboBaHus mo
3JIEKTPOYCTaHOBKaMU OTpeOUTENeit A-Lnia
JIOMYCTUMOMY YPOBHIO ITOMEX, CO3aBaEMBIX
AJIEKTPOYCTAaHOBKAMHU NOTPEOUTETICH
OLIEHUBATh JIOMYCTUMBIE M 0’KUaeMbIe YPOBHU KonTtponbHast pabora/OrieHKa TOMYCTUMBIX H
oMex OKU/IaeMBbIX YPOBHEW MOMEX, CO3/1aBaEMbIX
UI-1rk1 + ANEKTPOITPHEMHUKAMH MTOTpeOnTEIeH
TectupoBanne/Crioco0b! U cpesicTBa 0OecreueHus
Ka4yecTBa dJIEKTPOIHEPTUU
BBIOMPATh HACTPOHKHU CPE/ICTB PEryIUPOBAHUS V-6t + KonTtponbHas pabora/Bei6op nonoxenus [16B
-Ork-

HAIPsXKCHU A

tpancdopmaropos 10/0,4 kB u onpenenenue




JOIMYCTUMBbIX 3Ha4YCHHI HaIpsKCHUA Ha HIMHAX OHEHTPOB
IIMTaHUA

KonTponbnas pabora/Onpenenenue napaMmeTpoB
TEXHUYECKUX CPEJICTB 0OECIICUCHHS KaueCTBa
AIEKTPOIHEPTUH

OIPCACIIATH MapaMCTPbl TCXHUUCCKUX CPCACTB
obOecrieyeHns KayecTBa SJICKTPOSHEPIUn
HCIIOJIB3YA MMOKA3aTC/IN Ka4€CTBa
QJICKTPOSHECPIUA

N /1-6rx-1

KonTponpHas pabora/OnpeneneHue napamMmeTpoB
TEXHUYECKUX CPEIICTB 00ECIICUCHUS KauecTBa
ANEKTPOIHEPTHH

TeCTI/IPOBaHI/Ie/ Iloxa3arenu kauecTBa QJICKTPOSHEPIUH

TectupoBanne/CriocoObI U cpeAcTBa 00ECIICUCHIS
Ka4eCTBa 3JICKTPOIHEPTUH




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

dopma peanmuzanuu: [TuceMeHnHas padbota
1. Bei6op monoxxenus I16B tpancdopmaropos 10/0,4 kB u onpeneneHue 10mMyCTUMBIX
3HAYCHUH HAIPsDKEHHSI Ha MUHAX eHTpoB nutanus (KoHnrponbHas padora)
2. Onpenenenre mapaMeTpoOB TEXHUUYECKUX CPEJCTB 00eCIIeUeHHs KauecTBa MIEKTPOIHEPTUN
(KonTpoawsHas pabora)
3. OueHka JONYCTUMBIX U 0KHJIAEMBIX YPOBHEH MIOMEX, CO3/JaBAEMBbIX 3JIEKTPOIPUEMHUKAMU
notpedureneit (KontponbpHas padota)
4. Tlokazarenu kauectBa 3nekTpodHepruu (TectupoBanue)
5. CnocoOsI U cpencTBa odecnieueHus kauecTna anekTposnepruu (TectupoBanue)

®Popma peanmsanuu: [IpoBepka 3ananus
1. TpeGoBaHuUs 10 JOMYCTUMOMY YPOBHIO TIOMEX, CO3/IaBAEMBIX JJIEKTPOYCTAaHOBKAMH
norpedureneit (PacuerHo-rpaduueckas padbora)

BaHHLHO-peﬁTHHFOBaH CTPYKTYpa JUCHUILIUHBI SABJIACTCA ITPUTTOKCHUCM A.

4.2 IIlpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Nel)
Ouenka ompenensieTcsi B cOOTBETCTBUU ¢ [lomoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMU CEMECTPOBOM U aTTECTALlMOHHON COCTABIISIFOLIUX.

B numiom BeICTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 ITeyaTHbIE U YJIEKTPOHHBbIE H3TAHNS

1. YopaBneHue KauecTBOM JIEKTPOIHEPTUH : ydeOHOe mocoOue A By30B MO HAIPaBIECHUIO
140200 "Onekrposnepreruka" / Y. U. Kaprames, u np. ; pexa. FO. B. llapos . — 3-e u3zn., mepepad.
u gom . — M. : U3gatensckuii mom MOU, 2017 . — 347 c. - ISBN 978-5-383-01074-7 .;

2. Haceipos P.P.- "VYipasienue kauectBoM aekTposneprun’, M3narenscto: "MOU", Mockaa,
2017 - (347 c.)

https://www.studentlibrary.ru/book/ISBN9785383010747.html.

5.2 JIunieH3MO0HHOE ¥ CBOOOHO pacnpocTpaHseMoe NPOrpaMMHoe odecrnedeHue:
1. CAO "IIpomereit";

2. Office / Poccuiickuii makeT o(hpUCHBIX MPOrpam;

3. Windows / OnepannonHas cucrema cemeiictpa Linux;

4. Maitnn BuneoxondepeHium.
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. baza nannbix Web of Science - http://webofscience.com/

3. ba3za nannbIx Scopus - http://www.scopus.com

4. dnexkrponHas oudmoreka MOU (b MOM) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJINHBI

Tun noMeenus

Homep ayauropum,
HAMMEHOBaHHe

OcHalienue

Y4eOHble ay1uTOpun
JUTSI IPOBEJICHUS

JICKIIMOHHBIX 3aHATUH U

TEKYIEro KOHTPOJISA

J-26, YueOHas
ayauropus kag.
HBBC"

Kpeciio pabouee, CTOI MpernoaaBaTelis, CToJ
y4eOHBIH, CTYI, mKad 111 XpaHSHUs
MHBEHTapsl, BEIIAJIKa JUIsl O1€XKIbl, SKpPaH
MHTEPAKTUBHBIN, MYJIbTUMEAUNHBIN IIPOEKTOD,
JI0CKa MapKepHas, HOyTOYK, KOHIULIMOHED,
MHBEHTAPh CIICIMATN3UPOBAHHbIN, MHBEHTAPb
yueOHbIi, yueOHO-HarIsAHOE TTocodue ,
KaHIEJSIPCKUHA MPUHAIIISKHOCTH, MEJI, MapKep,
CTHUIIYC

VY4eOHble ayuTopun
IUIs1 IPOBEICHUS
MPAKTHYECKUX
sanstuii, KP u KI1

J1-26, YueOHas
aymutopus kad.
"33CH

Kpecio pabodee, CTOJ MPENoJaBaTeis, CTOl
yueOHBIH, CTYIN, mKad 1711 XpaHEeHUs
WHBEHTAPSI, BEIIAJTKA JUTSI OJICXK/IbI, SKPaH
MHTEPaKTUBHBIA, MyJIbTHMEAUHHBII TPOEKTOP,
JI0CKa MapKepHasi, HOyTOyK, KOHJUIIMOHED,
MHBEHTAph CIICIMAIN3UPOBAHHBIN, HHBEHTaph
yueOHBIH, yueOHO-HATIISAHOE TTOCOOHE ,
KaHIIESIPCKHUI PUHAISKHOCTH, MEJ, MapKep,
CTHIIYC

VY4ebHble ayIUTOPHH
JUTSl IPOBEJICHUS
IIPOMEKYTOUHOU

aTTecTaluu

J1-26, YueOHas
aynuTtopus Kag.
"33(:"

Kpeciio pabouee, CTOI MpernoaaBaTeis, CToJ
y4eOHBIN, CTYI, mKad 111 XpaHEHUs
WHBEHTapsl, BelaJIKa JUIsl OACKbl, IKPaH
WHTEPAKTUBHBIN, MyJIbTUMEAUNHBIN IIPOEKTOD,
JI0CKa MapKepHas, HOyTOYK, KOHIULMOHED,
MHBEHTaph ClIEHUAIN3UPOBAHHBINA, THBEHTAPh
yueOHbIH, yueOHO-HarIsAHOE 1Tocodue ,
KAHIEJSIPCKUN IPUHAIIEKHOCTH, MEJI, MapKep,
CTUIIYC

ITomemenus s
CaMOCTOSITEIILHOU
paboThl

J-2/19, YueOnas
nabopaTtopus
"BBIYUCIUTEIbHBIA
ueHtp"

CTOJI MPEI0/1aBaTENsl, CTOJI KOMIBIOTEPHBIH,
CTYJI, IIKa(, CTOJI MUCHbMEHHBIN, BeIIAJIKA JJIs
OJIeX/1bl, KOMITBIOTEPHAs CETh C BHIXOJOM B
WHTepHeT, KOMIBIOTEP EPCOHAIBHBIH,
MIPUHTEP, TEIEBU30P

ITomentenus mis
KOHCYJIbTUPOBAHHMS

N-2/12(2), Kabuner
COTPYIHUKOB Kad.
"33(’:"

Kpecio pabouee, CTOM Ui pabOTHI €
JIOKYMEHTaMHU, CTYJI, mKad A JOKYMEHTOB,
BeIIaJIKa JUIs OJ1eXK/Ibl, TyMOa, CTOJ JJIst
COBEILlaHUH, IPUHTEP, KOHAULIUOHED, )KYPHAJIBL,
KHUTH, Y4eOHUKH, TOCOOUS, KaHIIeNAPCKUN
MIPUHAITIC)KHOCTH

ITomewmenus s
XpaHEHUS
o0opynoBaHus 1
y4eOHOr0 NHBEHTaps

HTB-214, KnanoBas
HHTB"

11




12



IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

YHpaBJIGHI/IC Ka4CCTBOM J3JICKTPOSHCPIUH

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KM-6

[Toxazarenu kauectBa 3nekTposnepruu (TectupoBanue)

Crioco0sb1 1 cpeficTBa o0ecrieyeHns KadecTBa sekTposnepruu (TectupoBanue)

OneHka A0MYyCTUMBIX U 0’KUJAEMbIX YPOBHEH ITOMEX, CO3/IaBAEMBIX 3JIEKTPOINPUEMHUKAMU
norpeduteneit (Konrponbnas pabora)

Omnpenenenue napaMeTpoB TEXHUUYECKUX CPEJCTB OOECIIeUeHUsl KauyeCcTBa 3JIEKTPOIHEPTUU
(KontponpHnas pabota)

Bri6op nonoxenust [1bB tpanchopmaropos 10/0,4 kB u onpenenenue 10myCTUMBIX 3HaYCHHH
HANPSDKEHUS Ha mrHaX neHTpoB nutaHus (KoHTpoiabpHas padoTa)

TpeGoBaHuMs 10 AOMYCTUMOMY YPOBHIO ITOMEX, CO3/1aBa€MbIX AJIEKTPOYCTAaHOBKAMU
norpedureneii (PacuerHo-rpaduueckas padbora)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nupekc KM- | KM- | KM- | KM- | KM- | KM-
Howmep Paszpen nucnurnimHbl KM: L 2 3 4 S 6
paszena Henens 4 6 8 12 14 15
KM:
1 ONEKTPOMAarHuTHass COBMECTUMOCTh
11 DNIeKTpOMarHuTHasi COBMECTUMOCTh + +
2 IToka3aTenu kauecTBa 3JIEKTPOIHEPTUH
2.1 IToka3zaTenu kauecTBa 3JIEKTPOIHEPTUH + + +
3 CpenctBa n3mMepeHus nokasaTesiel KadyecTBa
DJIEKTPOIHEPTUH
3.1 CpenctBa n3mMepeHus nokasaTesiel KadecTBa + +
] AIIEKTPOIHEPTUU
4 CriocoObl ¥ TEXHUUECKUE CPesICTBA
o0ecnevyeHrs KauecTBa 3JIEKTPOIHEPTUU
a1 CriocoObl ¥ TEXHUUECKUE CPesICTBA + + +
] o0ecnevyeHrs KauecTBa 3JIEKTPOIHEPTUU
5 KoHTponb 1 aHanu3 kauecTBa 3JIEKTPOIHEPTUN
5.1 KoHTponb 1 aHanu3 kauecTBa 3JIEKTPOIHEPTUN + + +
PerynnpoBanue B3auMOOTHOIIEHUN MEXIY
6 CyObEeKTaMH 3JIEKTPOIHEPTeTUYECKOTO PhIHKA B
yacTH 00ecredeH s KaueCTBa AJIEKTPOIHEPTUU
6.1 PerynupoBaHue B3aUMOOTHOLIEHUN MEXAY + +

CY6’beKTaMI/I SJICKTPOOHCPICTUYCCKOT'O PEIHKA B
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YacTH 0OecleYeHns KauecTBa SJICKTPOSHEPTHUU

Bec KM, %:

20

20

20

30
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