MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUMCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.04

(uHoexc oucyuniuHot)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

3JIeKTp0TeXHI/l'-leCKI/Ie KOMIIJIEKCBI U CUCTEMBI

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJITOTOBKU
13.06.01 DnexTpo- U TEIUIOTEXHUKA

HaIpaBICHHOCTD (TIPOdHIIBH)
DNEeKTPOTEXHUYECKUE KOMITJIEKCHI U CUCTEMBI

dopma o0yueHHS: OUHAs
I'ox mabopa: 2021
O6mras Tpynoemkoctsb: 3 3E

Pacnpeueneﬂue aC0B JUCHHUIIMHBI IO CeEMECTpaM

CemecTtp 7
dopmMa KOHTPOJIA | DK3aMEH Hroro

Bua zansaruii
Jleknun 4 4
JlabopaTopHbie 4 4
[IpakTrueckue
PykoBo1cTBO: KypcoBbie paboThl (poekTsl) / PI'P
[IpomexxyTouHas arrecranus
KonraktHas pabora 8 8
CamocrosiTenpHas pabora 64 64
KoHnTpoib 36 36
Hroro 108 108




Pabouyto mporpamMmy cocTaBuiI(H):
npodeccop, mpodeccop, 1.T.H., Baxauna B.B.

(OoadicHoCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yueroe 36anue, cmenensb, Pamunus 1.0.)

PenenzupoBanue padbodeil mporpaMMbl IUCHUILIINHBL:

v OtcyrcTBYyeT

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouass mporpamma nucuuiuiMHbl coctaBiieHa Ha ocHoBaHuM PI'OC BO u yuebGHOro miana
HarpasjeHus: noAroToBku 13.06.01 DaexTpo- 1 TenIoTeXHUKa

Cpoxk aeiictBust pado4eii nporpaMmsbl JHCHUIIMHBI 10 «30» ceHTsa0ps 2025 r.

YTBEPXIEHO

Ha 3acemanuu xadenps
«INEKTPOCHAOKEHUE U AIEKTPOTEXHUKA)

(mporokoin 3acenanus Ne 2 ot «10» centsaops 2020 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

]_ICJ'IB OCBOCHUA JUCHMUIIIIMHBI — q)OpMI/IpOBaHI/Ie H Pa3BUTUC Yy ACIIUPAHTOB H606XO,Z[I/IMBIX
KOMIIETCHIIUH 151 IIOATOTOBKH K HayTIHO-I/ICCHGI[OBaTeJIBCKOf/'I n HpGHOHaBaTCHBCKOﬁ JACATCIIBHOCTHU
B o0J1acTH OJICKTPOTEXHUYCCKHNX KOMIUIEKCOB U CUCTEM.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUUIUINHBI U IPAKTHKH, HA OCBOCHUHU KOTOPBIX OazupyeTcs JaHHas AUCLUUILUINHA: 3HAHUS,
MOJyYeHHBIE aClHUpPaHTaMH B pPE3yJlbTaTe OCBOEHHUS 00pa30BaTENbHOM MPOTPaMMbI BBICIIETO
00pa30BaHuUs BTOPOTO YPOBHS (CHELMAIUTET, MAarUCTPaTypa), a TaKXKe AUCLUIUIMHBI BApUATUBHON
YacTHU 10 HAIIPABJIEHHOCTH «DJEKTPOTEXHUUECKUE KOMILJIEKCHI M cCUCTeMbl» HampasieHus 13.06.01
«DNEKTPO- U TEIJIOTEXHUKAY: «MeToInKa TOCTaHOBKH M IIPOBEIEHHSI SKCIIEPUMEHTa», «CHUCTEMHBIN
MOJIXOJI B AUCCEPTALIMOHHOM HCCIIEIOBAHUI.

JIMCUMIUTMHBIL U TPAKTUKH, JUIsl KOTOPhIX OCBOEHHE JAHHOM JHUCLUUIUIMHBI HEOOXOAMMO Kak
npezmecTytomniee: «MeToJibl MaTEMaTHYECKOTO MOJAEIUPOBAHUS IEKTPOTEXHUUYECKUX CHUCTEM,
«apopManiioHHBIE W TEIEKOMMYHHKAIIMOHHBIE TEXHOJIOTUH B CHCTEMAax 3JICKTPOCHAOKEHUS,
«[IpaxTHka 1o nosy4eHuro npodeccuoHaNIbHBIX YMEHUI 1 OIbITa PO (eCCUOHATBHON JesITeIbHOCTH
(HayyHO-MCCIIeIOBaTEIIbCKasl MPAKTHKA )», HAyYHas KBaTU(UKAIIMOHHAs padoTa.

3. Ilinanupyembie pe3yJibTaThbl 00y4YeHUs

dopmupyemble U HNuaukaropsl
KOHTPOJIHpYeMble AOCTHKEHU S IInanupyemsle pe3yJbTaThl
KOMIIEeTeHIIUH KOMIIeTeHIUH o0y4eHHUs
(K0J1 1 HAMEHOBaHUE) (K0Jl 1 HAMEHOBAHUE)

OIIK-1 Bnagets — 3HaTh: IPOU3BOJACTBEHHO-

METOA0JIOTHEN TE€XHOJOTHYECKHUE PEKUMBI paOOTHI

TEOPETUYECKUX U INEKTPOTEXHNYECKUX KOMIUIEKCOB U

AKCIIEPUMEHTAJIbHBIX CUCTEM

UCCclieIoBaHM B 001aCTH YMeTh: IPUMEHATb COBPEMEHHBIE

npodeccnoHanbHOM METO/Ibl U CPEJICTBA UCCIIEIOBAHUS

JESATEIBHOCTH JUISl PEILIEHUS] KOHKPETHBIX 3a/1a4
Pa3BUTHS FINEKTPOTEXHUUECKUX
KOMIUIEKCOB U CUCTEM
Bnaners: MeTonamu aHanusa paboThl
TEXHUUYECKUX CPEACTB YIIPABICHUS
pEeXUMaMHU IEKTPOTEXHUYECKUX
KOMIUIEKCOB U CUCTEM

OIIK-3 CriocobHOCTb K — 3HaTh: OCHOBBI TPOEKTUPOBAHUS

pa3paboTKe HOBBIX ANEKTPOTEXHUYECKUX KOMIUIEKCOB U

METOJIOB HCCIIE0BAaHUS U CUCTEM

UX IPUMEHEHUIO B YMeTb: MpoBOUTH pabOTHI 11O

CaMOCTOATENIbHON BBIOOPY COBPEMEHHOTO

Hay4HO- 000pyI0BaHUs TS

HCCIIEIOBATENbCKOMN ANEKTPOTEXHUYECKUX KOMIUIEKCOB U

JesITeIbHOCTH B 00J1aCTH CUCTEM

npodeccroHanbHOM Brnagers: MeTogaMu uccienoBaHus

NESTEIbHOCTH BIIMSIHUS IIapaMETPOB
UIEKTPOTEXHUYECKUX KOMIUIEKCOB U
CHCTEM Ha UX PEKUMBI pabOTHI




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

ILiianupyembie pe3yJabTaThl
o0yueHust

OIIK-4 I'oToBHOCTH
OpraHu30BaTh padoTy
HCCIIeIOBATEIECKOTO
KOJUJICKTHBA B
npodeccnoHaTbEHOM
TSI TeTbHOCTH

3HaTh: COBPEMEHHBIE METO/IbI
OpraHM3aliK TPyJa B HAYIHO-
HCCIIEI0OBATEILCKOM KOJUIEKTHUBE;
JOCTHIKCHHS HAYKH U TIePEI0BhIC
TEXHOJIOTHH B 00J1aCTH
po(heCCUOHATILHOM e TEIbHOCTH

YMeTb: IaHupoBaTh padboTy
Hay4YHO-HCCIIE0BATEIbCKOTO
KOJIJICKTHBA B 0071aCcTH
npodeccroHaNbHON IESTEIBPHOCTH

Bitagers: HaBpIKaMu Hay4YHOU
OpraHu3alyM AEATeIBHOCTH
HCCIIEOBATEIBCKOTO KOJJICKTUBA

I1K-1 CrmocoOHOCTE
OpPUEHTHPOBATHCS B
MIOJTHOM CIIEKTPE HAy4YHBIX
pooem
podeccuoHaIbHOM
obractu

3HaTh: CyIECTBYIOLIME IPOOIEMBI U
OCHOBHbIE COBPEMEHHBIE TEHICHIIUU
Pa3BUTHSL ANEKTPOTEXHUUECKUX
KOMILIEKCOB U CUCTEM

YMeTh: HaXOIUTh PEIICHUS
npodeccnoHaIbHBIX 3ajad,
IPUMEHSTh COBPEMEHHBIC METOIBI U
CpeICTBa UCCIIEIOBAHUS,
IPOEKTUPOBAHUS, TEXHOJIOTUIECKON
IMOATOTOBKH MPOU3BOACTBA U
IKCIUTyaTallUH AIEKTPOTEXHUIECKUX
KOMIIJIEKCOB U CUCTEM

Brnagets: cmocoOHOCTHIO MPOBOIUTH
Hay4YHO-TEXHUYECKHE UCCIICTOBAHMS
¥ TIpeJuIiaraTh HOBbIE TEXHOJIOTHH U
METOIMKHU UCCIIeI0BaHNMI B 00J1acTH
3JEKTPOTEXHUUYECKUX KOMIIJIEKCOB
CHCTEM




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Mopnyas (pa3aeon)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLLEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

Pazgen 1
CucreMsl
PICKTPOCHAOKEHUS

Jlex.

Cucrembl BHEIIHETO U BHYTPEHHETO
aNIeKTpocHa0KeHus npeanpusaTus. CXxeMsl
BHYTPHU3aBOJICKOI'O pacIpeiesieHUs
anekTpoHeprur. COBpeMEHHBIE METO/IbI
ONTUMHU3AIMU CUCTEM DJIEKTPOCHAOKEHUS,
KpUTepUu onTUMH3auu. Beioop
ONTUMAJIBHOTO Pa3MEIICHHS] ICTOYHUKOB
IUTaHUA U ITYHKTOB IIpUeMa
3JEKTPUYECKOIN SHEPTUU HA TEPPUTOPUU
NPEANPUATHS.

Br16op HamnpsikeHHs B cucTeMax
anekTpocHabxenus. Beidop
palMOHANIBHOTO HANPSKEHUS MUTAOUIEH 1
pacnpeenuTebHON CETH
AHATUTUYECKUMHU METOAaMHU U METOJIaMU
IJTAaHUPOBAHUS OKCIICPUMEHTA

Pedepar

CamocTosTenbHOe H3y4eHUe
TEOPETHYECKOT0 MaTepHaia o yueOHHKaM
Y Y49eOHBIM ITOCOOMSIM C TIOJTOTOBKOH K
JICKIITMOHHBIM 3aHSATUAM (HO}IFOTOBK&

pedepara)

15

Paznen 2
PexxuMmrl cucteM
PIEKTPOCHAOKEHUS

JIek.

MeTtob1 pacuera pexxuMOB CUCTEM
3JIeKTpOCHAOXKeHUs. Pexxumbl cuctemM
AIEKTPOCHAOKEHUS ¢ HETUHEHHBIMU U
HECUMMETPUYHBIMU Harpy3kaMu. Pexumbl
CUCTEM DJICKTPOCHAOKEHUS C
PE3KONEPEMEHHON HArpy3KOMu.

Pedepar




Moayas (pa3aen)

Bun
y4eOHoi
padoThI

HaumeHnoBanue TeM 3aHATHH
(yueOHOM padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

®opMbl TEKYLIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLICHOYHOI0
cpeacrsa)

PerynupoBanue HanpspOKeHHI B cCHCTEMax
ANEKTPOCHAOKECHHS

CamMocTosTenbHOe U3y4YeHHE
TEOPETHYECKOT0 MaTepHaia 1o yueOHuKam
1 Y4eOHBIM MTOCOOHSIM C TIOJTOTOBKOM K
m1ab0paTOPHBIM 3aHATHSAM (TIOJTOTOBKA
oTyeTa K JabopaTopHOi paboTe)

15

Pasnen 3
KauectBo
PIEKTPUYECKOMN
PHEPTUHU

J1a6.

UccnenoBanue ypoBHEN HANPSHKEHUS B
MIPOMBIIIIJICHHBIX 3JIEKTPOCETSIX

KommiiekT oTueToB
110 JJa0OPAaTOPHBIM
pabotam

CamMocTosATeIbHOE U3Y4YEeHHE
TEOPETUYECKOI0 MaTepHaia 1o yueOHuKam
1 y4eOHBIM TTOCOOUSIM C TTOATOTOBKOH K
71a00paTOPHBIM 3aHATUAM (ITOATOTOBKA
oTyeTa K JJabopaTopHoi pabote)

15

JIao.

UccnenoBanue ypoBHEN HANPSHKEHUS B
MIPOMBIIIJIEHHBIX JIEKTPOCETAX

KommiiekT oTueToB
Mo 1abOpaTOpPHBIM
abortam

CamocrosiTeIbHOE U3YUECHHE
TEOPETUYECKOro MaTepHasa o yueoOHuKam
1 y4eOHBIM OCOOUSM C TTOJITOTOBKOM K
MPOMEKYTOYHOM aTTECTAMK

19

KonTpons

36

IT1A

Cpada bx3amMeHa

Hroro:

108




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JI7st OLleHKHM 3HAHUM, YMEHHUS M YPOBHS MTPOPECCHOHATBHBIX KOMIETEHIINH, TPUOOPETaeMBbIX
BBIITYCKHUKOM B ITPOLIECCE U3YUCHHSI AUCUUIUINHBI « DIEKTPOTEXHUUECKUE KOMIUIEKCHI M CUCTEMBIY,
UCTIONIB3YIOTCSI TEXHOJIOTUHU TPAJUIIMOHHOTO O0YUCHHUS:

- JICKIIHH;

- mabopaTopHble PaOOTHI, BBIIOJHEHHE KOTOPHIX IO3BOJUT OOYYAIONIMMCS YIIyOHTS,
pacUIMpUTh, A€TATM3UPOBATH 3HAHUS, TIOTYUYEHHBIE Ha JIEKIIUH B 00001IeHHO (hopme, 1 BRIpaboTaTh
HaBBIKHU NTPOPECCHOHAIBHON JIESITENbHOCTH;

- MTHIMBUAyaJIbHBIC U TPYIIIIOBBIE KOHCYJIBTAIMU 110 TEOPETUYECKUM M TPAKTUYECKH BOIIPOCAM
Kypca;

- IPOBEICHNE PA3TUYHBIX (POPM CAMOCTOSITETILHON pabOThI, KOTOpasi BKIOYAET MOATOTOBKY K
JEKIIMOHHBIM M JTA0OPAaTOPHBIM 3aHATHUSM, TIOATOTOBKY pedepara u ero nNpe3eHTaUH K 3aIIuTe.

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

6.1. OOyuaromuMcsi He0OOXOIMMO O3HAKOMHTHCA: C COJAEpKaHHeM pabodeil mporpamMmbl
mucuuruieel (nanee — PIIJI), ¢ memsaMu ¥ 3agadamMu JUCHUIUIMHBL, €€ CBSI3SIMH C JIPYTHMHU
JTUCIUIUIMHAMU  00pa30BaTENbHON MPOTrpPaMMbl, METOJIWYECKUMHU pa3paboTKaMu 1O JaHHOU
JTVICIIATUTHHE.

6.2. MeTronnyeckue yka3aHus MO MOJITOTOBKE K JICKIIMOHHBIM 3aHSATHSIM.

B xone nexkuuit paccMaTpuBalOTCSI OCHOBHBIE IIOHSTHS TEM, CBSI3aHHbIE C HHUMHU
TEOPETUUECKHE U MPAKTUYECKUE TMPOOIEMBI, JAIOTCS PEKOMEHIAIUH JJIsi CAMOCTOSTEILHON pabOThI
U TIOATOTOBKE K MPAKTUYECKUM 3aHATUAM. [lodToMy wW3ydeHHe TUCHMIUIMHBI Tpelyer
CUCTEeMAaTUYECKOTO U TOCIEAOBATEIbHOIO HAKOIUICHUS 3HAHUWM, CJIeJ0BaTEeNbHO, MPOIMYCKU
OTJIENBHBIX TEM HE MO3BOJIAIOT TJIYOOKO OCBOUTH mpeamer. OOydaronmMcs HEOOXOIUMO: Tepes
KaX/I0M JeKiue npocmarpuBarh pabouyio MporpamMMmy JUCHMILUIMHBI, €€ OCHOBHBIE BOIIPOCHI,
PEKOMEHAYEMYIO JTUTEPATYPY, YTO MO3BOJUT CIKOHOMUTDH BPEMsI Ha OCBOEHHUE TEMbI Ha Ay TUTOPHOM
3aHATUM; TIepe]] OuepeTHOM JIeKIuel HeoO0X0AUMO MPOCMOTPETh/IIOBTOPUTH MaTepHAalIbl
npenpinymen sgekuuu. [lpu 3aTpyaHeHHsX B BOCHPUSTHM MaTepuajia clieAyeT oOpaTUTbcs K
OCHOBHBIM JIUTEpaTypHbIM HCTOYHUKaM. [lo 3ajmaHuio mnpemnopaBaTenss OOyYaroIIUIiCS OJKEH
MOJrOTOBUTH pedepar 1o npeiaraeMoi Teme.

6.3. Meronnyeckue yka3aHus 0 MOJrOTOBKE K Ja0OPaTOPHBIM 3aHATHUSM.

B xome nmabGopaTopHBIX 3aHATHH YrayOJstOTCS, PACHIMPSIOTCS W 3aKPEIUISIOTCS 3HAHUS
o0yyaroImuxcst MO CJIeIyIOIMM BONpOCaM: BIIMSHHE KadyecTBa OJJIEKTPOIHEPIMH Ha paboTy
AIIEKTPONPUEMHHUKOB CUCTEM 3JIEKTPOCHAOKEHUS; AIEKTPOMAarHuTHasi COBMECTUMOCTh IIPUEMHUKOB
AIIEKTPUUYECKONW HHEPrUU C MHTAIOLIEH CeThlO; TEXHHYECKHE CHOCOOBl M CPEICTBA YIIyUIICHHUS
MoKa3aTesiei KauecTBa OJJIEKTPOSHEPrMUM B CHCTeMax ayekTpocHaOxeHus. Ha mabopatopHbIx
3aHATHUSAX Pa3BUBAIOTCS CIIOCOOHOCTH MCIIOIB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH,
yIpaBiATh WHPOpPMANKEH C NPUMEHEHHEM TPHUKIAIHBIX IPOTpaMM; HCIIOIB30BaTh CETEBBIC
KOMITbIOTEPHBIE TEXHOJIOTHH, 0a3bl JAaHHBIX U MAKEThl MPUKJIAIHBIX MPOAyKTOB. [Ipu moaroroske k
71a00PATOPHBIM 3aHITHSAM KaXKIbIF 00yJarOIIHIACs TOKEH:

— U3Y4YUTh PEKOMEHIOBAHHYIO JIUTEPATypy;

— M3YYHUTh MaTEePHAJIbI JICKIIHI;

— U3YYUTh TOPSIIOK BBIIOJIHEHUS 1a00paTOpHON paboTHI;

— o(pOpMHUTH OTYET 1O JTabOpaTOPHOIl paboTe;

— OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

B nporiecce moAroToBKM K 1aOOpaTOPHBIM 3aHATUSAM 00y4aIOUIHeCs] MOTYT BOCIIOJIb30BaThCS
KOHCYJIbTAllUsSIMU TIPENojaBaTess.

6.4. CamocTosiTebHas paboTa BKJIIOYACT B ceOs BBHIMOTHEHUE PA3IMYHOTO poja 3aJaHuil 1
CaMOCTOSITENIFHOE M3YYEHHE TEOPETHUECKOro MarepHajga Mo y4eOHHKaM M y4eOHBIM MOCOOHUSIM C
MOJATOTOBKOM K J1a00OpaTOpHBIM 3aHATUSAM M HamucaHueM pedepara. KoHTponb caMocTOosATENbHON



paboThl 00yUaAIOMIMXCS HAJ MPOrpaMMOil Kypca OCYHIECTBISIETCS B XOJIE NMPAKTHUYECKUX 3aHATHU
(YCTHBII ompoc, pemieHue 3anad, MyOJMYHOE BBICTYIUICHHE C JOKIAIOM IO BBIOPAHHOU Teme,
TECTUPOBAHUE).

7. OeHOYHBIE CPEICTBA

7.1. IlaciopT OLIEHOYHBIX CPEACTB

Cemect Koxa koHTpO/IMpyemMoii KOMIIETeH UM HaumenoBanue
P (WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
7 OIIK-1 TectoBrlie 3amanus NeNe 1-22; 72-83

Ortuer o nabopaTtopusM padotam Ne 1,2
Tewmsl pedpepaTon NeNe 1-6
Bonpocsl k 3k3ameny NeNe 1-5, 7-8

7 OIIK-3 TecrtoBrie 3amanus NeNe 23-36; 96-100
Otuer no naboparopHbiM padotam Ne 1,2
Temsbl pepeparoB NeNe 7-9, 22-25
Borpocs! k sx3ameny NeNe6, 9-10, 27-28

7 OIIK-4 TectoBrlie 3aganus NeNe 37-43; 61-70;
84-87

Otuer no naboparopubiM padotam Ne 1,2
Tembl pedpepaTon NeNe 13-15

Bonpocsl k ak3ameny NeNe 11-15, 29-30

7 I1K-1 TectoBrle 3amanus NeNe 44-60; 71; 88-95
Otuer o nabopaTopHbIM pabotam Ne 1,2
Temsbl pepeparoB NeNe 10-12, 16-21
Bonpocsl k ak3ameny NeNel6-26

7.2. TunoBblie 3a/laHUA WM UHBbIC MaTepHuaJbl, l-[eOﬁXO)II/IMLIe AJIA TEKYHIEro KOHTPOJIHA
o AMCHUIIJIMHE «3.]'ICKTp0TeXHI/I'—IeCKI/Ie KOMILJIEKCBI H CUCTEMBbI)

7.2.1 Temsl pedepaToB

Jr:{;')ﬂ Tembl
1 | OcHoBHBIE OsI0KEeHNs CTpaTeruu pa3BuTus 3aeKkrposHepreTuku PO no 2035 roxa
2 | lHBeCTHIIMOHHOE MTPOEKTUPOBAHHUE CUCTEM AJIeKTpocHaO)keHus. Onenka 3¢ (heKTuBHOCTH
WHBECTUIIMOHHBIX TPOEKTOB
3 | IlpoGnema HaJIeKHOCTHU SJIEKTPOCHA0KEHUS M CIOCOOBI €€ peleHust
4 | Konuenuus obecriedeHns HaJe)KHOCTH B 3JIEKTPOIHEPTeTUKE

5 Hcnonnenue QJICKTPHUYICCKUX ceTel BO3AYIIHBIMH JIMHUSIMU, KaOeIbHBIMU JIUHUAMU,

TOKOITPOBOJaMU

6 | [Ipumenenne kaOeneld C WM3ONSAIUEH W3 CHIMTOTO TOJMATUIIEHA B CHCTEMax
AIIEKTPOCHAOKEHUS

7 | HoBnie MIPOTPECCUBHBIE TEXHOJIOTUHI B KOHCTPYKTUBHOM HCIIOJTHEHUH

AJIEKTPOOOOPYIOBAHUS JICKTPHUECKUX CETEH

8 CpaBHUTENBHBIM TEXHUKO-DKOHOMHUYECKUN aHaIU3 MPUMEHEHUS BBICOKOBOJBTHBIX
MAaCJISTHBIX, BAKYYMHBIX, 3JIETa30BbIX BHIKITIOYATENICH B CHCTEMaX dJIEKTPOCHAOKEHUS

9 CoBpeMeHHbIE KOHCTPYKIIMHM CHJIOBBIX TpaHC(HOPMATOPOB M aBTOTPAHCHOPTOPOB B
crcTeMax AIEKTPOCHAOKEHHUs




TeMmbl
n/n

10 | Beibop cuitoBBIX TpaHC(HOPMATOPOB U ANEKTPOOOOpyI0oBaHUA MoAcTaHmid. KoMnoHoBka
[I0JICTAHLIMH, BEIOOP PALlMOHAIBHOIO MECTA PACHOJIOKEHHSI

11 | CnennanbHbIC TUIBI CHIIOBBIX TPaHC(HOPMATOPOB

13 | Bo3o6HoBisieMass ~ sHepreTuka  (MOJIyd€HHE  DJEKTPO3HEPrMM € IOMOILBIO
(OTORNEKTPUYECKUX DIIEMEHTOB, TeIHOTepMalibHAsi JSHEPreTUKa, BETPOIHEPreTHKA,
OuomaccoBas SHEpPreTHKa, reoTepMallbHasi SHEPreTHKa, MPUIMBHBIE 3JIEKTPOCTAHLUH,
ycraHoBKM MUHU-OTEC u 1.71.)

14 | HoBele Mojenu OpraHu3alud 3HEProCHA0KEHHUs INPOMBIIUICHHBIX MOTpeduTenei B
CHUCTEME PACIPEACICHHON YHEPTETUKHU

15 | Peanusanus npaBoBBIX, OPraHU3alMOHHBIX, HAYYHBIX, IPOU3BOJCTBEHHBIX, TEXHUUECKUX
U SKOHOMHMYECKHX MEpOIPHUITUN, HANpaBICHHbIX Ha 3()()EKTHBHOE HCIOIB30BAHUE
JIEKTPUUYECKON YHEPTUHU B CUCTEMAX 3JIEKTPOCHAOKEHMSI

16 | Ananu3 kadecTBa 3JIeKTpUuecKon 3Hepruu npeanpuarus Ha ocHoBe ['OCT 32144 - 2013.
«Qnekrpuueckas 3Heprus. COBMECTUMOCTb TEXHHYECKUX CPEJICTB 3JIEKTPOMArHUTHAs.
Hopmbl kadyectBa anektpuueckoil sHeprun B COC oOmiero HazHadeHus». OO6sacTb
npuMenenust ['OCT 32144 - 2013

17 | BiusiHue KauecTBa 3JIEKTPOIHEPIUU Ha pabOTy IEKTPONPUEMHUKOB

18 | CocoObl M TEXHUYECKHUE CPEACTBA MOBBILICHUS KauecTBa 3JIEKTPOIHEPIHMH B CHCTEMAaxX
JIEKTPOCHA0KEHUS

19 | OcHoBHBIE CIOCOOBI TMArHOCTUKU COCTOSIHUSL CUCTEM AJIEKTPOCHAOKEHUS

20 | IlotpebseHre peakTHBHOM MOITHOCTH IIPOMBIILIEHHBIMH JIEKTPONPUEMHUKAMHU

21 | TexHuuyecKkne M TEXHUKO-)KOHOMHUYECKHE TpeOOBaHUSA K HUCTOYHUKAM pPEaKTUBHOMN
MOILHOCTH

22 | Ilotepu anekTpuyeckoil sHepruu. Buapl norepp (TEXHOJIOTMYECKHE U KOMMEPHYECKHE).
MeTopl pacueTa NoTeph IIEKTPOIHEPTHU

23 | ABromaTtu3anus CUCTEM KOHTPOJIS M y4eTa 3JIEKTPOIHEPIUU Ha NPEAIPUATUN

24 | MukponpoleccopHble YCTPONCTBA peleHOMN 3alUThI

25 | MukponpoueccopHbl€ YCTPONHCTBA aBTOMATUKH

Kparkoe onucanue u perjiaMeHT BbITOJIHEHUS

Pedepar — camocrosiTenpHas paboTra OOydaroOIIETocsi, MPEACTABIISIONIAs COOOW KpaTKoe
U3JI0’KEHNE B TMCbMEHHOM BH/IE MTOJYYEHHBIX PE3yIbTaTOB TEOPETUUECKOTO aHAIN3a ONPEIeIEHHON
Hay4yHOMU (yueOHO-HCCIIe10BaTeIbCKON ) TEMBI, TI€ aBTOP PACKPBIBAET CYTh UCCIIEAYEMON MPOOIEMBI,
NPUBOJUT pa3iMyHble TOUKU 3pEHHUS, a TaKKe COOCTBEHHBIE B3IJIs1bI HAa Hee. O0beM pedepata - 20—
25 nedaTHbIX cTpaHull (0e3 MpUIIoKEeHUN).

Conepxanue pedepara:

- BBEJICHHE

- pazzensl pedeparta B COOTBETCTBUU C COJIEPKAaHUEM

- 3aKJII04YEHUE (BBIBOBI)

- CIIICOK UCIIOJIb30BaHHBIX HCTOYHUKOB

- IPUIIOKECHHS

- IPe3EHTaIHS

Bo BBeneHnu maércsi 000CHOBaHHME BBHIOOpA TEMBI, €€ aKTyalbHOCTh, 3HaYCHHE. BBeneHne
MOXET TakKe CoJiepKaTb 0030p HMCTOYHUKOB MM HKCIEPHUMEHTAIBHBIX JAaHHBIX, YTOYHEHUE
WCXOJIHBIX TOHSITHH ¥ TEPMHUHOB, CBEICHUS O METOAAX HMCCIeNoBaHUs. Bo BBeeHNU 00s3aTEIHHO
bopmynupyroTcs 1enb 1 3aauu pepepara. O6bEM BBeieHUS — 2-3 CTPaHUIIBL.

OcHOoBHas d4acTh pedepaTa MOXKET COAEpKaTh HECKOJIBKO pa3/iesioB, NpeAroiaraet
OCMBICJICHHOE U JIOTHYHOE M3JI0’KEHHUE TJIaBHBIX MOJOXKEHUN U UIeH, COAepKALIUXCS B U3Yy4EHHOU
auTepatype (MCTOYHHKAx). B Tekcre o0s3aTenbHbl CCHUIKM Ha MEPBOUCTOYHMKH. Bce pasmensl



pedepara AOKHBI OBITH JOTMYECKH CBSI3aHBI MEXAY cOo00il M cojepkaTh MOCHeA0BaTEIbHBIN
Mepexo/1 OT OJHOTO pazjena kK npyromy. O0beM OcHOBHOM yacTtu pedepara 15-20 crpanui.

B 3akmioueHun JnenaroTrcs BBIBOJBI pabOThI, B KpaTKoW M cCxaTtoi (opme u3Iararorcs
IIOJIyYEHHBIE PE3YJIbTaThl, MOTYT HAMEYATHCS U AAJIbHEHIIINE IEPCIIEKTUBBI PA3BUTHUS TEMBI.

Cnucok MCHOJIb30BaHHBIX MCTOUYHUKOB SIBIISIETCS COCTaBHOW 4acThio pedepara. B crucke
yKa3bIBAETCs HE TOJBKO Ta JIUTEPATypa, Ha KOTOPYIO UMEIOTCS CCBUIKU B TEKCTE pedepara, HO H Ta,
KOTOpasi ObUIa 3Y4YeHa B XO/I€ BBINOJIHEHUS pedepaTa Mpy U3y4eHUHU BOMpoca.

[TpunoxeHus MOTYT BKIIOYATh rpaduku, TaOIuIbl, pacuérsl, pororpaduun, 0Opasisl u 1p.

[Ipu moaroroBke pedepara oOyqaronIuiics T0JDKeH 0ToOpaTh He MeHee 10 HauMEHOBaHHMA
auTeparypsl (KHUT, cTateld, COOPHUKOB, HOPMAaTHBHO-IPABOBBIX akTOB). [IpennoureHue ciemyet
OTJIaBaTh JIUTEpaType, OMyOIIMKOBAHHON B TeueHue mociaeanux 5 jet. JlomyckaeTrcs oOpaineHue K
WNutepHer-caiitam. M3noxxeHne TeKCTa JOKIa1a JOJDKHO OBITh YeTKUM, apIryMEHTHPOBAHHBIM.

OO0s13aTeNIbHON  YacThIO SIBJSIETCS MyOJIMYHOE BBICTYIUIGHHE OOYy4Yalollerocss Mo Teme
pedepara. I[IpogomxkuTeIbHOCTh MyOIUYHOTO BBICTYIUICHUS HE Oojyiee 10 munHyT. s momydeHus
MOJIOKUTEIBHOW OTMETKH HAIMYUE KOMITBIOTEPHOM Mpe3eHTaluu o0s3aTenbHo. MuHUMalIbHOE
KOJIMuecTBO ciaiinoB — 5. Ilpesentauust noymkHa ObITh MH(POpPMATHBHA, COOTBETCTBOBATH TEME

pedepara.

Kpurepum ouenku:

- OTMETKA «3a4TEHO» BBICTABJISETCS 00yUaroLEeMyCsl, €CIIU 00yUJaroLUICs N3JI0KII MaTepual
IrPaMOTHO, cojepkaHue pedepaTa COOTBETCTBYET COJIEP:KAHUIO BOMpoOca U TpedyeMoil CTPYKType
pedepara, Tema BOIpOCAa IOJHOCTHIO PACKPBITA; IMOATOTOBJIEHA IMpPE3eHTalUus ¢ TpeOyeMbIM
KOJIMYECTBOM CJIai10B.

- OTMETKAa «HE 3a4TE€HO», €CIU OOydYaloIIMiCs HE PacKpbUl COAEpkKaHUE BOIpOca WIH
OTKJIOHWJICS OT 3a/JIaHHOM TEMBbI, OTCYTCTBYET MpPE3CHTALUS MM TPE3CHTAIUS HE COACPIKHUT
TpeOyeMoro KOJIM4ecTBa CJIaii/IoB, He UHPOPMAaTUBHA U HE COOTBETCTBYET TEME JOKIIAJA.

7.2.2 KOMILIEKT 0T4€eTOB 10 J1a00paTOPHBIM padoTam

JIaGopatopHble pabOThl BBIMOJHSIOTCS Ha Ja0OpAaTOPHOM CTEHJIE, KOTOPHI MOAEIHpYET
YCTaHOBUBILIUICS peXKUM pabOThl Tpex(}a3sHON INEKTPUUYECKON CEeTH ¢ OAHOCTOPOHHMM MHUTAHUEM
(;mabopatopust «VMHPOpMaIMOHHO-U3MEpUTENbHAs TEXHUKA U SJIEKTPOHUKA. YTIpaBIeHUE KAYeCTBOM
AIIEKTPOIHEPTUN», ayautopus 3-207).

1. JIaGoparopnas pabora Ne 1. MccrnenoBanue ypoBHEH HaIpspKeHHsI B MPOMBIIUIEHHBIX
DIIEKTPOCETSAX;

2. JJabopatopnas padota Ne 2. MccnenoBanue moMex Mo 3J1€KTPOIUTAHNIO B TPOMBIIIIIIEHHBIX
DIIEKTPOCETSAX;

Kparkoe onucanue u perjiaMeHT BBITOJTHEHHSA

B Hauvane nabopaTopHOTro NpakTUKyMa MperoaBaTellb JOKEH MPOBECTH BBOJHOE 3aHATHE,
Ha KOTOPOM JIO CTYZIEHTOB JOBOJIUTCS CIEIyIOIIee:

- poJb, MECTO W 3HaueHUe Ja0OpaTOPHOIO MPaKTHKyMa B IPOLECCe M3YyYeHHs TaHHOMH
JVICIIATUTHHEI,

- 00BbeM J1a0opaTOPHOro MPAKTUKYMa, MOPSI0K MOATOTOBKU K paboTaM M MX BBIIOJIHEHUS,
COCTaBJIEHUS OTYETA IO JTAOOPaTOPHOH paboTe, 3alIUThI Pe3yIbTaTOB PabOTHI;

- YCIIOBUS MOJYYEHHUSI OTMETKH «3a4TE€HOY 10 JIAOOPATOPHOMY MPAKTHKYMY

- MpaBWJIa TEXHUKUA 0€30MaCHOCTH TIPHU padoTe B TaOOPATOPUH.

[Ipy HEOOXOOUMOCTH Ha BBOJHOM 3aHSATHM MOTYT OCBEIATHCS W JIpPyTHe BOIPOCHI,
CIOCOOCTBYIOIIUE MOBBIIIEHUIO 3(PPEKTUBHOCTH MpOBeeHUs 3aHATHI. JIabopaTOpHBIM MPAaKTUKYM
BKJTIIOYAET CBSI3aHHBIC MEX/1y 000 paboThl, BBINOIHEHHUE MTOoceRyomeil paboTsl 0e3 mpeabLayien
He gomyckaetcs. [Ipu BIoTHEHNH Ta00paTOPHBIX PaboT oOydaronuiicss 00s13aH 10 Hadaja paboThI
O3HAKOMUTCS ¢ TEOPETUUYECKUMHU BOIIPOCAMHU O PEKOMEHIOBAaHHOM JUTEpaType M U3JI0KEHHBIM B
METOJUYECKUX YKa3aHUSAX MaTepUallaM.



DKCIEePUMEHTATBHO-TIPAKTHYECKasT 9acTh Ja0OPaTOPHON pabOThI CUMTACTCS 3aBEPIICHHOM
1I0CJIE BBIMOJIHEHUS BCETO 00beMa paboT, MPUBEIEHHBIX B METOAMUECKUX YKA3aHUAIX.

IIpu odopmieHun ordeTa MO JIAOOPATOPHOM paboTe, B 0OmIEM ciydae, JOJDKHBI OBITh
IIPEJICTaBJIEHbI B YKa3aHHOW [1OCJIEA0BATEIbHOCTH CIEAYIOLIUE Pa3Ieibl:

1 Llens paboTHI;

2 CxeMbl YCTaHOBOK;

3 [lopsAnoK Wik METOIMKA BBIMOJIHEHHS paOOTHI;

4 Pe3ynpTaThl BBINOJIHEHHBIX U3MEPEHUN;

5 O6paboTka pe3ynbTaToOB SKCIEPUMEHTA;

6 AHanu3 pe3yJIbTaToOB U BBIBOJIBI IO paborTe.

[Ipy HEOOXOOUMOCTH JOMYCKAETCs KOPPEKTUPOBKA HA3BaHMA U COJAEPXKAHUSA Pa3/IesioB
0TYeTa, B COOTBETCTBUU C METOJUYECKUMH YKa3aHUSAMH K JJaOOpaTOpHOU padoTe.

Pazmenst 1, 2 u 3 odopmiustorcs oOydaromuMcsi MpH MOATOTOBKE K BBIIOJHEHHIO
nabopatopHoii paboTsl. [Tomydaembie B Xo1e 1a00paTOpHOI pabOTHI pe3ynbTaThl (GUKCUPYIOTCS B 4
pazzaene otuera. CamocTosITeNNbHO 00paboTaHHbIE PE3yNbTAaThl SKCIIEPUMEHTA, aHAIIU3 PE3yJIbTaTOB
U BBIBOJIBI 110 paboTe opopmiIsitoTes B pa3aenax 5 u 6 oTuera.

JlaboparopHas paboTta 3amuInaeTcss 00y4YaroUIMMCs WHIUBUIAYAIbHO MOCJE BBIOTHEHUS
HKCIEPUMEHTATBHO-TIPAKTHYECKONH YacTH B MOJHOM oObeme. DopMa 3alIMThl PETIaMEHTHPYETCS
METOMYECKIUMH yKa3aHUsAMU K 1abopaTtopHoi padoTe. B mporiecce 3amuTsl 00y4aromuiics T10KeH:

- TPOJEMOHCTPUPOBATh 3HAHHE METOJIWKU BBINOJIHEHUS pabOTBl M 00OpYyIOBaHUS,
UCIIONIb3YEMOro B paboTe;

- YMETh MHTEPIPETUPOBATH MOIYUYECHHBIE B IIPOIIECCE BHIMIOJIHEHUS pabOTHI pe3yIbTaTHhI.

Kputepun onenkn:

- OTMETKa «3a4YTCHO» BBICTABIISICTCS O0YYAIOIIEMYCs, €CIM OOYYArOIIMNACS BBIMOJHWI U
3aIIUTHII B CPOK JTabOpaTopHyIo padoTy.

- OTMETKa «HE 3aYTeHO», €CIU OOYyYaloUIMiicsi He BBIMOJHUI WM HE 3aIlIUTUI B CPOK
nabopaTopHyIO paboTy.

7.2.3. TunoBbIe TeCTOBBIE 3aJaHUA

1.YTo Ha3pIBaeTCsl CHCTEMON 3J1eKTPOCHADOKEeHUS IPOMBILIJICHHOT0 NPeANPUSTHS:

- COBOKYITHOCTb YCTPOMCTB IUI IIE€PENayd M pacHpelielieHus K LeXaM U IPOMBIIIICHHBIM
YCTaHOBKAaM IMPEAIPUATHUS

- COBOKYITHOCTb 3JIEKTPOYCTAaHOBOK, MpPEIHA3HAYEHHBIX IJs oOecrieuyeHHsl moTpeOuTenei
ANEKTPUYECKOMN JHEprue

- COBOKYITHOCTb YCTPOMCTB JJIsl IIPOU3BOJCTBA, IIEPEIayl U PaCIpENEIICHUs dIEKTPUYECKON
SHEPTUH

2. CuctemMa mepegauyd M pacrnpenejieHHusl JIEKTPOIHEPrUM [10JIKHA YI0BJIETBOPSITH
CJIeAYIOIIUM TPeOOBAHUSIM:

- HQJEKHOCTh

- YCTOWYHBOCTh

- HOPMUPOBAHHOE Ka4e€CTBO MEPEIABAEMOM IEKTPOIHEPTUU

- BCE OTBETHI BEPHBI

3. K cxemMaM ?3JIeKTpUYECKHX COEIUHEHHIl 3JIEKTPOYCTAHOBOK MNPeEIbSBISIOTCS
cjenyonue Tped0oOBaHUA:

- HaJaeKHOCTh, DJEKTPOMArHUTHas COBMECTHUMOCTb, SKOHOMHYHOCTH, HKOJOTHYECKas
YHCTOTa, KOMIIAKTHOCTh, YHH(PUIIMPOBAHHOCTH

- 3KOHOMHYHOCTSH, y,[[OGCTBO OKCILTyaTalluyu, TCXHUYCCKAs I‘I/I6KOCTB, J3KOJIOTN4YCCKas
YHCTOTa, KOMIIAKTHOCTh, YHH(PHIIMPOBAHHOCTH



- HaJeXHOCTb, SKOHOMHYHOCTb, YIOOCTBO JKCIUIyaTalluM, TEXHUYECKas THOKOCTb,
HKOJIOTHYECKAsl YUCTOTA, KOMIAKTHOCTh, YHU(UIIUPOBAHHOCTD

- HaJeKHOCTb, KOMIIAKTHOCTb, YHHU(QHUIHUPOBAHHOCTb, 3KOHOMUYHOCTb, COOJIIOEHUE
nokasaresei KauecTBa 3JIEKTPUYECKON SHEPTrUuH, TEXHUIECKasi THOKOCTh

4. MakcuMaJibHasi MOIIHOCTD, KoTopyo JIJII moryT nepenarn

- IPONOPIIMOHAJIbHAS KBAJIPaTy HAIPSKEHUs U 0OpaTHO MPONOPLUUOHAIbHA AJIMHE NIepeadun
- IPONOPIIMOHANIbHA JUTHHE TIepelaui U 0OpaTHO MPONOPLUUOHATbHA KBAJPaTy HANPSHKEHUS
- IPONOPIIMOHANIbHA KBaIpaTy HAIPSHKEHUsS U JAJIMHE epeaayun

- 00paTHO MPOMOPIHOHATIFHA JUTMHE TIEPelavyy U KBAAPaTy HANPSHKEHUS

5. Ha3zoBuTeE JOCTOMHCTBA paiajJbHbIX CXEM

- Bricokas HaACKHOCTDb ITUTAaHUA

- Bo3M0XXHOCTh aBTOMaTH3aIlNH HepeKJIIO‘-IGHI/Iﬁ " 3allIUThI
- HebOombast cTOMMOCTB

6. MarucrpajbHble CXeMbl HALILJIM IPUMEHECHHE:

- JUIsl IUTAHUS TPYIIIBI 3JIEKTPOIIPUEMHUKOB XUMUYECKUX MTPEAIPUATHIHA

- JUIsl IUTaHUS OJTHOTO MOIIHOIO IEKTPOIPUEMHHUKA

- U1 DJIEKTPOIPUEMHHMKOB, OOCITYXHUBAIOUIMX OJUH arperar U CBSI3aHHBIX €IUHBIM
TEXHOJIOTUYECKUM MPOLIECCOM, KOT/1a IPEeKpallleHUe MUTaHUs JTF000r0 U3 3THX 3JIEKTPOIPUEMHHUKOB
BBI30BET HEOOXOAMMOCTb MPEKpaIlleHUsl padOThl BCETO TEXHOJIOTUYECKOT0 arperaTta

- A

JIS1 TPYIIIBI MOLIHBIX 3JIEKTPONPUEMHUKOB HEPABHOMEPHO PACIPENEIEHHBIX 110 UEXY

7. CMelIaHHBbIE CXEMBI - 3TO CX€MbI, COUYECTAOIIINEC B ce0e IJIeMEeHTDI
- padAuaJIbHBIX U KOJIbIICBBIX CXEM

- MaruCTpaJIbHbIX U KOJIBICBBIX CXCM

- paAuaJIbHBIX U MAaruCTpaJibHbIX CXEM

- paauaJIbHBIX, KOJBLCBBIX U MaruCTpaJbHBIX

8. Ilo kakuM cxeMaM MOryT ObITH BBINOJHEHbI NMHUTAOIIME M pacnpeieuTe]bHbIE
cXeMbl NPOMBINLIEHHBIX NPeANPUATHIA?

- paauanIbHbIe, MaruCTpaJIbHbIE

- KOJIbLIEBbIE, MarucTpajibHbIe

- paauanbHbIE, KOJIbLIEBbIE, CMELIaHHbIE

- MarucTpajibHble, paJualibHbIe, CMEIIaHHbIE

9. OcHOBHAsI IPUYMHA BO3HUKHOBEHHS ABAPHUIHOI0 PE/KUMA B JJIEKTPHYECKOM CeTH:
- olMOOYHbIE IEHCTBUS ONEPaTUBHOIO MEPCOHANa

- OTKJIIOUEHHE TPYIIIBI HOTpeOuTENeH

-KOPOTKHUE 3aMbIKaHUs

- OTKJIIOYEHHE I'PYNIbl CHHXPOHHBIX TeHepaTopoB DC

10. MeToab! orpanndeHusi TOKOB K3 B 2jIeKTpHYecKHX ceTsIX:

- IPUMEHEHNE TOKOOTPAHUUYNBAOIIUX YCTPONUCTB Pa3JINYHOTO THUIIA

- CTallMOHAPHOE M aBTOMATUYECKOE JIEJIEHUE CYIIECTBYIOIIECH CETH MPU HIKCILTyaTalliH

-: HICTIOJTb30BAHME JUTS OTpaHWYeHHs TOKOB K3 Ha 3eMITF0 TOKOOTpaHHYUBAIOIIAX PEAKTOPOB
U PE3UCTOPOB

- BKJIIOYAEMBIX B HEUTpaiau OJOYHBIX TpaHC(HOpPMATOPOB M aBTOTPAHCHOPMATOPOB CBS3H;
YaCTUYHOE pa33eMIIeHHe HEeHTpasell CUIIOBBIX TPaHC(HOPMATOPOB

- BCE OTBETHI BEPHBI



Kpartkoe onucanue v perjiaMeHT BbINIOJTHEHHUS

Tect mpoBomWTCS B Hayale MPAKTUYECKOTO 3aHATHUS B NHUChbMEeHHOH (opme. Kaxmomy
oOyuaromiemycs Bbiaercsa 20 BOIPOCOB, Ha KaKIbId U3 KOTOPBIX HY>KHO BBIOPATh MPaBUIIbHBIH (bI€)
oTBeT (bl). Bpemsi, oTBOgUMOE Ha TECTUPOBAHUE - 15 MUHYT.

Kpurepun onenkmn:

- OTMETKa «3ayT€HO» BBICTABISIETCA OOyJaroleMycs, €cld OOYyYaroIMHCs OTBETHI
NPaBUIBHO OOJIBIIE YEM Ha MOJIOBUHY TECTOB.

- OTMETKA «HE 3aYTEHOY - €CIIM 00y4aroUIiCsl OTBETHII IPABUIIbHO Ha ITOJIOBUHY WJIM MEHBIIIE
TECTOB.



7.3. OuneHo4HbIe CpeACTBA JA NMPOMEKYTOYHOH ATTECTAUMH IO MTOramM OCBOECHHUS
AUCHHUIIMHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 7

Bomnpocskl Kk d3Kk3aMeHy

1 | Knaccugukanust HCTOUHHUKOB, TPUEMHHUKOB U IPeo0pa3oBaTeNei IeKTPHIECKOM
SHEpPIr'UH B CHCTEMax 3JIEKTPOCHAOKEHUS MPEAIIPUITUH.

2 | AHaIUTUYECKHE METO/Ibl paciyeTa MIEKTPUUECKUX HArpy30K IMPOMBILUIEHHBIX
TIPEINPUATHIA.

3 | Onpenenenne pacueTHBIX HArPy30K MPH CIIyYalfHOM XapakTepe rpadukoB Harpy3oxK.

4 | OcHOBHBIE IPUHIMIIBI pacueTa WEKTPHUECKUX CETeH U CUCTEM JIEKTPOOOOPYI0BAHHUS.

5 | Buasl npeobpa3zoBaHus 3JIEKTPUUYECKON SHEPTUU HA NPEANPUITUSIX.

6 | [IpumeHeHNE COBPEMEHHOTO BBICOKOBOJIBTHOTO 3JIEKTPOOOOPYA0BaHUS HA MOJCTAHIIMSIX
CHCTEM 3JIEKTPOCHAOKEHMUSL.

7 | KOMIIOHOBKH U CXeMBbI TPaHC(POPMATOPHBIX MOJACTAHINN HA MPEINPHUSTHSIX.

8 | CucteMsbl BHEIIHETO M BHYTPEHHETO AJIEKTPOCHA0KEeHUs peAnpusTrusi. CXeMsl
BHYTPHM3aBOJCKOI'O PacCIpeiesICHUs dJIEKTPOIHEPTUU

9 | CoBpeMeHHbIE METO/Ibl ONITUMH3AIMU CUCTEM 3JIEKTPOCHAOKEHUS, KPUTEPHH
ONTUMM3ALHH.

10 | Bei6op onTUManbHOTO pa3MeleHHsl HICTOYHUKOB MUTAHUS U ITYHKTOB IpUEMa
AJIEKTPUYECKON SHEPTUHU Ha TEPPUTOPUH NPEAIPUSATHUSL.

11 | BeiOop HanpsbKeHMsI B CUCTEMaX JIEKTPOCHAOKEHHUS.

12 | BeiOop panMoHanbHOTO HANpsHKEHUS MUTAIOIIEH U paclipe/leIuTeIbHOM ceTH
AHAJTMTUYECKUMH METOAAMH.

13 | BeiOop panMoHaabHOTO HANpsHKEHUS MMUTAIOIIEH U paclipe/leIuTeIbHOM CeTH MeToAaMu
IIJIAHUPOBAHUS YKCIIEPUMEHTA.

14 | OcobeHHOCTH MOCTPOEHUS CUCTEMbI BHELITHETO AJIEKTPOCHA0KEHUS IPEANPHUATHS B
3aBUCHMOCTH OT €0 HA3HAYECHUSI.

15 | OcobeHHOCTH MOCTPOEHUSI CUCTEMBI BHYTPEHHETO 3JIEKTPOCHAOKEHUS TPEIPUATHSL.
OnTuMabHOE KOJIMYECTBO TpaHChOpMaluii HaIPsKEHUH B CUCTEME AJIEKTPOCHAOKEHMSI.
16 | PesxxuMbl cHCTEM 3JIEKTPOCHAOKEHUS C HEJIMHEHHBIMU Harpy3KaMH.

17 | PexxuMBbl cCUCTEM BJIEKTPOCHAOKEHHSI C HECUMMETPUUHBIMU Harpy3KaMHu.

18 | PexxuMbl crcTeM 3JEKTPOCHAOKEHHSI ¢ PE3KONIEpeMEHHON Harpy3Koil.

19 | OcHOBHBIE CITIOCOOBI PETYITUPOBAHMSI HANIPSHKEHUH B CHCTEMAax 3JIEKTPOCHA0XKEHUSI.

20 | KauecTtBo smekTprueckoi sHeprur. OCHOBHBIE XapaKTEPUCTUKN Ka4eCTBA
AJIEKTPOOHEPIUH.

21 | BiusHue kayecTBa 3J€KTPOIHEPTHH HA pabOTY AJIEKTPONPUEMHUKOB IPEIIPUSITUH.

22 | DneKTpoMarHuTHasi COBMECTUMOCTb TPUEMHMKOB 3JIEKTPUUECKON S3HEPTUHN C IUTAIOIIEH
CETBIO.

23 | Texuuueckue cnocoObl U CpeACTBA YIYUIICHHs [TOKa3aTeNeil kauecTBa AIEKTPOIHEPTUU B
CUCTEMaX 3JIEKTPOCHA0KEHHUSI.

24 | McTOYHUKH pEaKTUBHOM MOIIHOCTH B CETSAX MPOMBIIUIEHHBIX IPEAIPHUSITHH.

25 | TexHMueCKHE XapaKTEPUCTUKU HCTOUHUKOB PEAKTUBHOM MOIIIHOCTH.

26 | DKOHOMHYECKHE XapaKTEPUCTUKN HCTOYHUKOB PEAKTUBHOW MOIIHOCTH M 3aTPaThl Ha
nepejavyy peakTUBHONW MOILITHOCTHU

27 | CpeacTBa u criocoObI KOMIIEHCAIIUY PEAKTHBHOW MOIITHOCTH B CHCTEMax
anekTpocHad)keHus. OnTuMu3aIys KOMICHCAIIMH PEAKTUBHON MOIIIHOCTH




n/n

Bomnpocsl Kk 3xk3aMeHy

28 | Pacuer u onTUManpHOE pa3MeEIIEHHE KOMIIEHCUPYIOLIUX YCTPONUCTB B CUCTEMAX

BHGKTpOCHa6}KCHI/I${.

29 | KoMmeHcanusi peakTUBHOM MOIIHOCTH B CUCTEMAX IEKTPOCHAOKEHUS CO

cnenupuIecKuMHI Harpy3KamMmu

30 | OcHOBHBIE HaNpPaBICHUS CHUKEHUS IIOTEPh U MOBBILICHUS KAUe€CTBA AIEKTPUUECKON

OHCPIUH HA NPCAIIPUATUAX

7.3.2. Kputepun u HOpMbI OLEHKH

«OTJIIMYHO»

®opma
NpoBeIeH sl
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOIM
aTTrecTaluu
7 3K3aMEH oOyuaromuiicst o0nanaeT riryooKUMH U

MPOYHBIMU 3HAHUSIMU IIPOIPAMMHOTO
MaTepuaa; mpu OTBETe
POJIEMOHCTPUPOBAT
MCYEPIIBIBAOIIIEE, ITOCIIEN0BATEIBHOE
Y JIOTUYECKU CTPOUHOE U3II0KEHHUE;
PABWILHO CHOPMYITHPOBAIT TOHATHS
Y 3aKOHOMEPHOCTH 10 BOIIPOCY

«XOopouro»

oOyuaroruiicst 001a1aeT 10CTaTOYHO
MTOJTHBIM 3HAHWEM MTPOTPAMMHOTO
MaTepuana; ero OTBET MPEACTaBIsET
IrPaMOTHOE U3JI0KEHUE Y4eOHOro
MaTepuana ro CyliecTBy;
OTCYTCTBYIOT CYIIIECTBEHHBIC
HETOYHOCTHU B (hOPMYIHPOBAHUH
MTOHATHIA; MPABUIIBHO TPUMEHEHBI
TEOPETUYECKHE MOJI0KECHHUSI,
MTOJITBEPKICHHBIC TTPIMEpPaMU

«YyOOBJICTBOPUTEIIb
HO»

oOyyaromuiicss UMeeT o01re 3HaHUs
OCHOBHOT'0O MaTepHaiia 6e3 yCBOCHUS
HEKOTOPBIX CYIIECTBEHHBIX
MOJIOKEHUH; (hOPMYJIHPYET OCHOBHBIE
MIOHATHSI C HEKOTOPOU HETOUHOCTHIO;
3aTpyaHsETCS B IPUBEICHUN
IIPUMEPOB, MOATBEPKAAIOIINX
TEOPETUUECKHE MOJIOKESHHUSI

«HCYOOBJICTBOPUTE
JIBHO»

oOyJaronuiicss He 3HAET
S3HAYUTCJIBbHYIO 4aCTh ITPOrpaMMHOTI'O
MaTepuana; JIOMyCTUI CYIIeCTBEHHBIE
OImMOKH B TIPOIIECCE U3IIOKECHUS; HE
yMeeT BBICTUTh TTIaBHOE U CAENaTh
BBIBOJI; TIPUBOJUT OIIMOOYHEIE
onpeJieNeHus




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBo B

HAY4YHOMH
Ne nocooue, yueoHo-
ABTOpBI, COCTABHUTE/IH 3aruaBue (3aroJ10BOK) I'on u3nanmns oudamnorexe /
n/n MeToaAnYecKoe nmocoomue,
HaumenoBanue
NMPAKTHKYM, JIP.) 3EC
1 KoGener A. B., Koueprun Pexumbl pabOTHI 2JIEKTPOIHEPTETUIECKIX Y4eOHoe nmocodue 2015 3BbC «IPRbooks»
C. B., Ileyarun E. A. CHCTEM
2 | OnonesaI'. H. DeKTpocHa0KeHUE MPOMBIIIIEHHBIX Y4eOHoe nmocodue 2018 9bC
IMPEANPUATHI U TOPOIOB «ZNANIUM.
COM»
3 | Omenkos B.A., I'pynun Pexumbl paboThl HeMTpanel cuctem VYyeOHoe nocobue 2017 3BC «IPRbooks»
B.K., JItorapeBuu A.T'., ANEKTPOCHAOKEHUS 0OBEKTOB
Ocwumnos J1.C.
4 | Pogpiruna C.B. IIpoexTupoBaHue U SKCIUTyaTalUsl CUCTEM YuebHoe nocobue 2016 3BC «IPRbooks»
anekTpocHabxenusd. [IpoextupoBanue COC
5 | Knesuos A.B. CpezactBa onTUMHU3ALUU TOTPEOICHUS YyeOHuk 2016 OBC «IPRbooks»
IIEKTPOIHEPIUH
8.2. lonotHuTEIBHAS JIATEPATYPa
Tun (yueOHuk, yuedHoe Konnqecnio i
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEH 3ariiaBue (3aroJ10BOK) I'ox u3panus ondamuorexe /
n/m MeTOouYecKoe mocooue,
HaumeHoBanue
NPAKTHUKYM, JP.) 3EC
1 | Kontoxona E.N. OneKTpocHabKeHne Y4eOHuK 2014 OBC «IPRbooks»
2 | Kopo6os I'.B., Kaprasues OnekTpocHabKeHne VY4eOHoe nocobue OBC «Jlanb»
B.B., Uepemucunona H.A; 2015

nox o6mr. pexa. I'. B.
Kopob6oBa




Tun (y4yeOHNK, yueOHOe

KoaunuecTBo B
HAY4YHOMH

Ne nocooue, yueoHo-
ABTOpPBI, COCTABUTEIH 3arsiiaBue (3aroJi0BOK) I'ox n3nanus ondauorexe /
n/n MeToauYecKoe nmocoomue,
HpAKTHKYM, p.) HanmenoBanme
p yM, 1p. 3EC
3 Baxnuna B. B., UepHenko CucTeMbl 3JIEKTPOCHAOKEHUS Y4eOHO-MeTOANYECKOE 2015 Penozuropuit
A. H. nocobue Ty
4 | Baxuuna B. B., UepHeHko IIpoexkTupoBanue cucteM Y4eOHO-MEeTOIUYECKOE 2016 Penozuropuit
A. H. AIIEKTPOCHAOKEHUS nocobue Ty
5 | Baxauna B.B., KyBmnHoB MexaHu3Mbl BO3AEHCTBUS Momnorpadus 2018 9bC
A.A., lllammoBanos B.A. KBa3UIIOCTOSIHHBIX T€OMHAYLIMPOBAHHBIX «ZNANIUM.
TOKOB Ha AJIEKTPUYECKUE CETH COM»




8.3. Ilepevyenb mnpogeccHOHANBHBIX 0a3 JAHHBIX U MH(OPMANMUOHHBIX CIPABOYHbBIX
CHCTEM

— Web of Science [DnekTpoHHBIN pecypc]| : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DnexTpoHHbIH pecypce] : pedepaTuBHas 6a3a nanubix. — Netherlands: Elsevier, 2004.
— Pexxum nocryma : scopus.com. — 3ari. ¢ 3kpaHa. — f3. pyc., anri.;

— Elibrary [OnexkTpoHHBII pecypc] : HaydHas SJIeKTpoHHas OuOnmoreka. — Mocksa :
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— Springer Link [OnexktponHbIii pecypc] : [6a3a qanHbIx |.— Switzerland: SpringerNature, 1842.
— Pexxum nocryma : link.springer.com. — 3aru. ¢ skpana. — SI3. aHri.;

— Science Direct [DnekTpoHHBIH pecypc| : KOJUICKIHUS SJICKTPOHHBIX KHUT HM3/1aTEIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum mocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridge university press [DIeKTpOHHBIN pecypc] : )KypHaIbI uznaresnbersa. — Cambridge:
Cambridge university press, 2018 . — Pexxum noctyna : cambridge.org. — 3ari. ¢ skpaHa. — 3. anri.;

— NEICON [2nexTpoHHBIH pecypc] : aneKTpoHHas HHGOpMAIHs : apXUB HAYYHBIX KyPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

HOB,

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Haumenosanue IO PexBU3HUTHI norongpa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 | Windows Horosop Ne 690 ot 19.05.2015, cpok

JeicTBUSL — GECCPOUHO

2 | Office Standard Jorosop Ne 690 ot 19.05.2015, cpok
nemctBus — 6eccpouno; JJoroBop Ne 727
ot 20.07.2016, cpok aewcTBust —

OeCcCCpOUHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JHCHUILINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKHUX U

KYPCOBBIX paboT). YueOHas ayAuTOpHs IS
MIPOBEJICHUS TPYIIOBBIX M HHIUBUYaTbHBIX
KOHCYJIbTAllMii. YueOHast ayAuTOpus s
MPOBEJCHUS 3aHATUI TEKYIIEro KOHTPOJIS U
MPOMEKYTOUHOM aTTectanuu. (3-211)

Ne ApP. 00bEKTOB ISl IPOBEACHHUS
. Ilepeyenb 0CHOBHOTO 000pPYyAOBaHMS
N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
NOMELIECHHU VISl CAMOCTOATEIbHOMN
padoThl o0yuyaoumxcs (HoMep ayAUTOPHHN)
VYyeOHast aynuTopus AJis IPOBEICHUS [IpoexTop, sKpaH; CTON y4EHUUECKUI
3aHATUH JEKIMOHHOTO TUIA. Y4yeOHas (MOHOOJIOK) TBYXMECTHBIN, CTOJI
ayIUTOPUS JJIs IPOBEACHUS 3aHITHI y4eHU4YeCcKuil (MOHOOJIOK) TPEXMECTHBIH,
CEeMMHAPCKOro THMa. Y4yeOHas ayAuTOpHs JUIsl | CTOJI IPENoIaBaTeIbCKUM, CTYI
| | KYPCOBOTO MpOEKTHpOBAHHS (BBITIOJIHEHUS MpenojaBaTesbCKHii, J0CKa ayIuTOpHasl.,

9KpaH, IPOEKTOP, KAIIO3H.




HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, JIa00PATOPHIi, MACTEPCKHUX H

Ne ApP. 00bEKTOB /ISl IPOBEAEeHUS
N IlepeyeHb OCHOBHOIO 000PY10BAHMS
n/n | NPpaKTU4YeCKUX U JJa00PaATOPHBIX 3aHATHH,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarmmxcsi (HoMep ayauTOPUM)
Jlaboparopus « HpOpMaAITMOHHO- CToJBl YYEeHHUECKHE IByXMECTHBIE,
MU3MEPUTEIIbHAS TEXHUKA U 3JIEKTPOHUKA. CTYJIbSl YYEHUYECKHUE, CTOJIbI
VYipaBieHne Ka4eCTBOM IEKTPOIHEPT UM, IIpEeNoJaBaTeNIbCKUE, CTYJIIbs
YueOHast ayTUTOpHS AJ1sl IPOBEACHUS IIPENo/1aBaTelIbCKue, 10CKa ayAUTOpHas
3aHATUH JEKIMOHHOIO THMA. Y4eOHas (MapkepHasi) ,KOMIUIEKT TUIIOBOTO
ayIUTOPUS AJIs IPOBEACHUS 3aHITHI 1a00paTopHOTrO 00OPYIOBAHUS ,
CEeMHMHAPCKOTo THMA. Y4yeOHas ayIuTOpHs U | aHAIM3aTOp KOJIMYECTBA U ITOKa3aTelnei
MPOBEJICHUS JIaOOPATOPHBIX PadoT. KauecTBa 3eKkTpo3Hepruu AR.SM,

) VY4ueOHast ayTuTOpHsI U1 KypPCOBOTO U3MEPUTEIb II0Ka3aTeNel KauyecTna 3J1.
MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX suepruu Pecypc - UF2M |, nudposoit
pabor). tepmomeTp ETI -2001 , ananuzatop
VYyeOHast aynuTopus AJis IPOBEICHUS KauecTBa 3ekTpos3Hepruu C80,
TPYIIIOBBIX U UHIMBUAYaTbHBIX UHQPAKPACHBIN 3JICKTPOHHBIA TEPMOMETP
KOHCYJIbTALIUI RAYST25, uudposoit moxcmerp ETI -
Y4eOHast ayTuTOpus I TPOBEICHUS 1301, merommerp 2C0210/2-T" ., cToubl ¢
3aHATUI TEKYILEro KOHTPOJIS U 1a00paTOPHBIM 000PYIOBAHHEM, KAITFO3U.
IIPOMEKYTOUHOM aTTECTALUU.

(2-207)
[Tomenenue 17151 CaMOCTOSITENILHOM pabOThI Crosbl y4EHUUECKUE, CTYIIbs
3 | crynentoB (I'-401) yuennueckue, [1K ¢ BbIxogom B ceTh

HNHuTtepHer






