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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 JucuunivHa «J/IeKTPOMarHUTHbIE Mepexo/iHbie MPoLecchl B 3/IEKTPOIHePreTuuecKux
cucreMax» ofOecreunBaer (OpMHpOBaHHe CIeAYOIIMX KOMIIETEHIUA C y4éToMm

HHAUKATOPOB UX NOCTH)XEHUSA

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH

KO]I[ HHAUKATOPA KOMIIETECHIIUHN

[TKP-2 CriocobHOCTb K 0()OpPM/IEHHIO TEXHUUECKOM
JOKYMEeHTALIMH! Ha Pa3/InUHbIX CTaUsIX pa3paboTKu
npoekTa 00beKTa MpodeccUoHaIbHOU [esTeIbHOCTH

IIKP-2.1

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

[T PACYETHBIX 3/IEKTPUUYECKUX
CXeM, BBITIOJTHSIET PACUYETHI
rapaMeTpOB KOPOTKOTO
3aMbIKaHWS ¥ JPYTUX TTePEeXOAHBIX
PEXUMOB PabOTHI
3/IeKTPOIHEPreTUYeCKHUX CHCTeM

Kopg,
CopepxaHue HHAMKATOpa Pe3ynbTar 00yueHus
HHAUKaTOopa
IIKP-2.1 CocraB/ifieT cxembl 3amMellleHuss | 3HaTb OCHOBBI TEOPUU

3/IEKTPOMarHUTHBIX MTEPEXOHBIX
TIPOLIeCCOB B 37IEKTPO3HEPreTHUeCKUX
CHCTeMax U MX OCHOBHBIX 3/IeMEHTax;
MEeTO/[bl PacueTa TOKOB KOPOTKOTO
3aMbIKaHUsI 3JIEKTPOIHEPreTUYeCKUX
CHCTeM; OCHOBHbIE MEPOTIPHUSITHS 110
OTpaHUYEHHI0 TOKOB KOPOTKOT'O
3aMbIKaHWsI, IOBBIIEHUIO KayeCTBa
TIepexo/JHbIX TPOL[ECCOB U
KOHOMHUYHOCTHA MepOTIPUSATHNA
YMeThb NMpPOU3BOJWUTEL PacueThl TOKOB
KOPOTKOT'O 3aMbIKaHHsI B CJIOXKHBIX
3JIEKTPUUECKHMX CXeMaX, CO/IePIKaIX
HECKOJIbKO UCTOYHUKOB MTUTAHMUS;
WCII0/Tb30BaTh COBPEMEHHbIE
MIPOTrPaMMHO-BbIUNC/TUTETbHBIE
KOMITTEKCBI /111 pacyeTa KOPOTKHMX
3aMbIKaHUM B CJIOKHBIX
3/IeKTPOIHEPreTUYeCKUX CUCTEMaX,
BbIOpPAaTh MEPONPUATHS U 000CHOBATh
WX TIPUMEHeHHe [IJis OTPaHUYeHUsT
TOKOB KOPOTKOT'O 3aMbIKaHHS,
TIPUMEHSITh aKTyaIbHYI0
HOPMAaTHBHYIO JOKYMEHTALIMIO 110
BbIOODY MEPOTIPUSITUI U YMEThb
000CHOBATh UX TIPUMEHeHHe
BiiaieTh MeTOZIaMU pacueTa TOKOB
KOPOTKOTO 3aMbIKaHHsI B
3/IeKTPOIHEPreTUYeCKUX CUCTEMaX,
MIPUMEHSTh aKTyasIbHYHO
HOPDMaTHBHYIO ZIOKyMEHTAL|IO 10
BbIOOPY MEPOTIPUSITH Jj1st
OrpaHUYeHHsT TOKOB KOPOTKOT'O
3aMbIKaHHsI M YMeTb 000CHOBATh UX




| | | IpuMeHeHne

2 MecTo aucnun/iMHbl B cTpykTrype OOII

W3yueHne  JUCLMIUVIMHBI  «DJIEKTPDOMAarHUTHbIe  TepexoJHble  TIpOLlecChl B
3/IEKTPOIHEPreTHYeCKUX CHUCTeMax» 0a3WpyeTcss Ha pe3ysibTaTaX OCBOEHHSI CJIeYFOIUX
JVCLIMIUIMH/TIDAKTHK: «TeopeTuueckre OCHOBBI 3/€KTPOTEXHUKH», «IIeKTpPO3HepreThueckyie
CUCTEMBI U CeTH», « NIeKTpUUYeCKre MallliHbI»

JucimrivHa — SIBAsieTCs  TNpejIlecTBYIOLleN I JUCLMIVIMH/TIDaKTHK:  «KauecTBo
371eKTpo3Hepru B DOC», «IIpoeKTUpOBaHWe M KOHCTPYWpPOBaHHE 3/eKTPUUECKOW dYacTh
CTaHLMM W TMOACTaHLuN», «PejeliHasg 3aluTa W aBTOMAaTW3alusl 3/€KTPOIHEpPreTUUeCKux
CUCTEM», «JJIeKTpPOMeXaHWYyeCcKhe Ilepexo/Hble IIPOLleCChl B 3JIEKTPO3HEpPreTUYecKUx
CUCTeMax»

3 O0beM AUCHMILTHHbBI

O6Bem aucHMIUIMHEL cocTaBasgeT — 5 3ET

TPpya0eMKOCTb B aKaJeMHUYeCKHX yacax
. (OpuH akageMuUyecKuil yac COOTBETCTBYeT 45
Buj yueGHo# padoThI
MHHYTaM aCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 5

OO0111ast TPYZA0eMKOCTh IUCIIATITHHBI 180 180
AyJUTOpHBIE 3aHATHS, B TOM YUCJIE: 80 80

JIEKLINU 32 32

nabopatopHbie pabOThI 16 16

TpaKTUYeCKrue/CeMUHapCKUe 3aHSITUs 32 32
CamocTosTenbHast pabota (B T.4. 64 64
KYPCOBOe MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 36 36
aTTecTalyu
Bu npome>XyTOuHOM aTTecTalyu
(UTOrOBOTrO KOHTPOJIS 110 JUCLIUTIIUHE) JK3aMeH SK3aMeH

4 CTpyKTypa U cojiep>KaHue JUCLUII/INHBI
4.1 CBojiHbIE JaHHbIE 110 COAEP)KaHHUIO AMCLUT/IUHBI

Cemectp Ne 5

No HaumeHnoBanue HEKL[I/II/IB“ALI KOHTa;;(; HoR paﬁonlfll3 (CEM) CPC dopma
n/n pa3;zeﬂa 1 TeMbI N Kon. N Kon. N Kon. N Konm. TzKym:ro
JAMCLIUIITUHBI o Yac. o Yac. o Yac. o Yac. | KOHTPOISA
1 2 3 4 5 6 7 8 9 10 11
ITepexonHblie
1 | PouecchB 1 6 1,3 4 1,2 8 1,6 | 20 | TTucomenH
MPOCTEMIINX bl onpoc
Lersix
2 Inddepennyansa 2 2 [MucemeHH
ble ypaBHeHUsI BII OIIPOC
MepexoHOTO
rporecca
CUHXPOHHOM




MallllHbI

Pacuert Toka B
MOMEHT
BHE3aITHOT0
HapyLIeHUst
pekuMa

2,3,

20

Y CTHBIN
oripoc

Y cTaHOBUBIINMNCS
peXxum
TpexdasHoro
KOpPOTKOTO
3aMbIKaHUs

Tect

[IpakTueckue
MeTO/bl pacyeTa
repexozHoro
riporjecca rnpu
TpexdazHom
KOPOTKOM
3aMbIKaHUU

4,5

Pemenue
3a7a4

ITepexopnblie
TMIPOLIECCHI TIPU
HapyLIeHUH
CUMMEeTPHU
Tpexda3zHoi 1jenu

4,5

16

Pemienue
3aja4y

[epexoaHblii
Tpoliecc npu
OJITHOKpaTHOM
TIOTIepeyHon
HECHMMETPHUH

Pertienue
3a/1au

CpaBHeHHe TOKOB
Pa3/INUHBIX BUIOB
KOPOTKHX
3aMbIKaHUN

YcTHBIN
orpoc

ITepexopaHsblii
TpoLiecc npu
OJIHOKpaTHOM
TIPOZIO/IbHOU
HeCHMMeTpUH

5,6

Tect

10

3aMbIKaHUS B
pacripeie/iuTesIbH
BIX CeTSIX U
crucTeMax
3/IeKTPOCHAGKEHU
s1. Pacuet ToKOB
KOPOTKOT'O
3aMbIKaHUsI B
yCTaHOBKax
HaTpsDKeHHeM 110
1000 B

10

ITucemenH
bIi1 OTIPOC

11

OCHOBHBIE
MepOTIPUSITUS 110
OrpaHUUeHHI0
TOKOB KOPOTKOTO
3aMbIKaHMS],
TOBBIIIIEHHE
KauecTBa
TepexXoHbIX
TIpPOLIeCCOB

11

TIucbmeHH
bIii OTIpOC

IIpomesxyTounas
aTTecTaLys

36

OK3aMeH

Bcero

32

16

32

100




4.2 KpaTKoe cofiep)xaHue pa3/ie/ioB 4 TeM 3aHATHH

Cemectp Ne 5

Ne

Tema

Kpartkoe coaepxaHnue

HEPEXO,E[HBIE mpoueccsl B

MPOCTEUILNX LeTsAX

BBegerrie. OCHOBHbIE BU/IbI U 0COOEHHOCTU
Mepexo/JHbIX MPOLIeCCOB, XapaKTePUCTHKA UX
TIPOTeKaHUs ¥ B/IUsTHUE Ha paboTy 3/1eKTpUUeCcKoi
CUCTEMBI U OTZE/bHBIX ee 3/1eMeHTOB. [IpuunHbI
BO3HHMKHOBEHHUS 3/IeKTPOMAarHUTHBIX Mepex0oHbIX
ripotieccoB. OCHOBHbIE JONYILE€HUSI IPUHUMaeMble
TIPYU UCC/Ie/IOBaHUU U B MPAaKTUUYECKUX pacueTax
ripotieccoB. [TepexoHbIM NpoLiecC B MPOCTEULLINX
Tpex(a3HbIX LIeMsiX.

IuddepenuanbHble

ypaBHeHUs [1epexoHOTr0

rpoLiecca CUHXpOHHOU
Mall1HbI

OcHoBHBIe flonyllleHUs. Y paBHeHUs paBHoBecus S/C
Y MaJieHn HarpsbKeHUsl B 0OMOTKaxX MallliHbI.
[TorokocierieHus: 0OMOTOK. Ilepexos oT
repeMeHHbIX B KoopauHaTax A, B, CK nepeMeHHbIM B
KOOp/JMHAaTax, BpalatolnXCsl C IPOU3BOJILHON
CKOPOCTBI0, CO CKOPOCTbIO POTOPA, C CUHXPOHHOM
CKOpOCThH. ¥YpaBHeHus [lapka-I'opeBa.

PacueT TOKa B MOMEHT
BHE3arHoro HapylieHust
pexxuma

ITepexonnsbie u cBepxriepexogubie J1C u
PEeaKTUBHOCTH CUHXPOHHBIX TeHepaTOPOB.
Omnpepenenve D/1C reHepaTOPOB 13 BEKTOPHOM
JlMarpaMMbl TIpe/IIIIeCTBYIOILETO PeKrUMa.
OnpejeneHrie Ha4aJbHOTO TOKA KOPOTKOTO
3aMbiKaHusl. CxeMbl 3aMeltieHUs] CHHXPOHHOM
MallIMHBI B TIPO/0J/IbHOM U1 TIOTIEPEeYHOM 0CSIX.
XapakTepUCTUKH JIBUTaTesel U 00001eHHOM
Harpy3Ky B Haya/lbHbIF MOMEHT MepexoHOr0
nipotiecca. ByiusiHue fBuraTesieil 1 0060011IeHHOM
Harpy3Ky Ha TOK B MeCcTe KOPOTKOTO 3aMbIKaHMUsI.

Y CTaHOBUBLLIMICS PeXXUM
Tpex¢a3HOro KOpOTKOTO

3dMbIKdHHA

CripsimyieHHe XapaKTePUCTHUKU X0JIOCTOTO XOZa.
Pacuet ycTaHOBUBILIEr0Csl TOKa Tpex(a3Horo
KOPOTKOT'O 3aMbIKaHUs1 IPU OTCYTCTBUU
aBTOMAaTHUEeCKOT0 peryIMpoBaHust BO30y KAeH!s
(APB). Bnusinue u yuet fericteusi APB. ITonarue o
KPUTUYECKOM TOKe M KPUTHUUECKOW peaTUBHOCTH.
Pacuet ycTaHOBHBILIETOCSI TOKA KOPOTKOTO 3aMbIKaHUS
B CXeMe C HeCKOJIbLKMMU UCTOYHUKaMU. BiusiHue
Harpy3KH U ee IPUOJIVKeHHBIN YYerT.

[IpakTHueckue MeTo bl
pacuera I1epexogHoro
ripoLiecca rnpu
Tpex(a3HOM KOPOTKOM
3aMbIKaHUU

Mertop TUNOBBIX KpUBLIX. ET0O NpuMeHeHue A1
orpeiesieHUs1 TOKOB KOPOTKOT'O 3aMbIKaHUsI B
MPOCTeNLLIel CxeMe, CoZiepKallleld OZJUH reHepaTop, U
B CJIOXKHOU cxeMe. BiiusiHve cucteMbl BO30YKAeHUs
Ha XapakTep M3MeHeHHsI TOKa KOPOTKOr'O 3aMbIKaHHUS
BO BpeMeHHU. MeTo/ CIIpsIM/IEHHBIX XapaKTepUCTHK.
BHelHne xapakTepruCTUKY FeHepaTOpOB IPY HAJIMYUU
Y OTCYTCTBHMHU Y HUX PETYJISITOPOB BO30Y KAEHHUS.

[TepexoaHsble mipoLieccol
TIpU HapyLUeHUH
CUMMeTPHH Tpexda3HoM

Oco6eHHOCTH MCC/IeJOBAaHNST HECUMMETPUYHBIX
repexo/IHbIX TIpoijeccoB. CXeMbI MPsiMOii, 0OpaTHOM,
HYJIeBOU MOC/e0BaTe/IbHOCTel. COnpoTHBIEHUS

5




L[enu

3/IeKTPUUECKUX MAIllH, Harpy3KH, TpaHC(opMaTopos,
aBTOTPaHC($HOPMaTOPOB, BO3/YIIHBIX JTMHUN U Kabeseid
[JIs TOKOB 0OpaTHOU U HYJIeBOM
TI0C/Ie/|0BaTebHOCTEH.

10 OTPaHHUYEHHI0 TOKOB
KOPOTKOT'O 3aMbIKaHHUS,
TIOBBIIIIEHHE KaueCTBa
TepeX0/HbIX TIPOLIECCOB

7 [TepexozHbIH MpoLiecc I'paHnuHBIe yC/I0BUSA ¥ COOTHOLLEHUS MEXAY
TIpU OHOKpPaTHOMU CUMMeTPUYHBIMUA COCTaBJISIIOLLMMU TOKOB U
TIOTIepevYHON HaTPSDKEeHUH /111 OCHOBHBIX BH/J0B HECUMMeTPUYHBIX
HeCHMMeTpuHr KODOTKHUX 3aMbIKaHUU. BeiparkeHus A/ist
COCTaBJISIFOLMX TOKOB U HaIlPSDKEHUM B MeCTe
KOPOTKOTO 3aMbIKaHUsl. BeKTOpHbIe JrarpamMmmel
TOKOB U HanpspkeHWH. [1paBruio 5KBUBalIeHTHOCTH
NpSIMOM T0C/IeioBaTeIbHOCTH. KOMI/IeKCHbIe CXeMbl
3aMeLeHusl.
8 CpaBHeHMe TOKOB XapakTep M3MeHeHHsl TOKa U HarpspKeHUs TPSIMOi
pas3/INuHbIX BU/IOB 10C/IeZloBaTe/IbHOCTY FeHepaTopa Mpy pas/IuyHbIX
KODOTKHX 3aMbIKaHUU KODOTKHX 3aMbIKaHUSIX B O/IHOM U TOM ’Ke TOUKe.
CpaBHeHHe TOKOB pa3/IMYHbIX BU/I0B KOPOTKHX
3aMbIKaHWI. TOKU B 3eMJie TIPY 3aMbIKaHUsIX OZHON 1
JBYX (a3 Ha 3eMJII0.
9 [Tepexo/iHbIM Npo1jecc ['paHnyHbIe yC/I0BUA ¥ COOTHOLLIEHUS MEXIY
IIpY OIHOKPAaTHOM CMMMETPHUYHBIMY COCTaBJISIFOLLIMMU TOKOB U
TPO/I0TbHOM HampsDKeHUH /171 ciyyaeB oOpbIBa OZHOM U ABYX (ha3.
HeCUMMEeTpUH BrlpakeHust /11 COCTaB/ISIIOLIUX TOKOB U
HaTpsKeHUH B MeCTe MPo/0/IbHOW HeCUMMEeTPUHU.
OrnpezesieHre HarnpsbKeHWH. BeKTOpHbIe ArarpaMMbl
TOKOB U HarpsbKeHWH. KoMryieKcHbIe CXeMbl
3amelrieHus pu 06pbiBe 0fHOM U BYX ¢a3. [IpaBusio
9KBHBAaJIEHTHOCTH MPSIMOM MOC/e/]0BaTeIbHOCTHU.
[TpyMeHeHMe TPUHLIMIIA HAJI0XKEHMUS.
10 3aMbIKaHUA B 3aMbIKaHUSA B pacripe/ie/IuTe/IbHbIX CeTIX U CUCTeMax
pacnpejennurenbHbIX 3/1eKTpocHabkeHus. IIpocToe 3aMbIKaHUe Ha 3eMITIO B
CeTSIX U CUCTeMax CeTH C U30JIMPOBAaHHOM HEUTPAJbIO U B
3/1eKTPOCHa0XKeHUSI. KOMITEHCUPOBAHHBIX CeTSX. BeKTopHbIe [uarpaMMel
PacueT TOKOB KOPOTKOr'0 | HarpsbKeHWH U TOKOB. KoMriiekcHasi cxema
3aMbIKaHUs B yCTAHOBKAax | 3aMeleHUs. PacueT TOKOB KOPOTKOrO 3aMbIKaHUSI B
HarnpsbkenueM g0 1000 B | ycranoBkax HanpspkeHueM 10 1000 B. Yuer
aKTHBHBIX U UHIYKTUBHBIX CONPOTHBJ/IEHUMN
OT[le/IbHBIX 3/IEMEHTOB TaKUX YCTAHOBOK. YUeT
COMPOTHBJIEHUI KOHTAaKTHBIX COe/IMHEHUM.
11 OcHoBHbIe meponpusaTys | OCHOBHbIE MEpPOIIPUATUSA 110 OTPaHUUEHUIO TOKOB

KOPOTKOTO 3aMbIKaHWsl, TIOBBIIIIEHUE KaueCTBa
Tiepexo/JHBIX TIPOL{ECCOB

4.3 IlepeueHb 1a00paTOPHBIX padoT

Cemectp Ne 5

Ne

HaumeHoBaHue /1a00paTOPHOI padoThI

Ko/i-Bo akajeMuueckux
4acoB

1

I/ICCJ'IE,E[OBaHI/Ie rnepexogHoro rponecca rnpu 2

6




TIOJTK/TFOUE€HUH K CeTH HeHarpy>KeHHOTO
TpaHchopmaropa

VccnepoBanue nepexofHOro rpoLecca Ipu
CUMMEeTPUYHOM KOPOTKOM 3aMbIKaHUU B
3/IEKTPUYECKOU CeTH, MUTAIOLLeNCsl OT UCTOYHUKA
NpaKTHUYecKy 6eCKOHeYHOW MOIIHOCTH

WccnenoBanue B/MsIHUS aBTOMAaTHUYECKOTO
perynupoBanus Bo30yxaerust (APB) reHepaTopa
Ha TOK YCTaHOBUBILIETOCSI Pe)KMa KOPOTKOTO
3aMbIKaHUSsI

VccnemoBaHre pe)KUMOB TIPH HECUMMETPHUUHBIX
KOPOTKHUX 3aMbIKaHUAX B 3/IEKTPUUECKOM CETH,
TIUTAIOLIEMCS OT UCTOYHMKA TIPAKTUUECKU
0eCKOHEeUHOW MOIIHOCTH

VccnenoBaHye iepexoHOro TpoLjecca Ipu 06peiBe
¢a3bl B 3/1IeKTPUUECKOM CeTU, TTUTAIOLelCs OT
MCTOYHHMKA MPaKTUYeCKU 6eCKOHeuHOW MOIITHOCTU

VWccnenoBanue iepexoHOTO TIpoLiecca pu oOpbiBe
JByX (ha3 B 37IeKTPUUYECKOUN CeTH, MUTAIOLLENCs OT
VCTOYHMKA NIPAKTHUUeCKW OeCKOHEeUHOW MOIIHOCTH

4.4 TlepeueHb NPAaKTHYECKUX 3aHATHH

Cemectp Ne 5

Koi-Bo akafjeMuueckux

3/IEKTPOCHAOKEeHHsT

Ne Tembl NpaKTHUECKHX (CeMHUHAPCKHX) 3aHATHI
4acoB
CocraBsieHre 1 ipeoOpa3oBaHKe CXeM 3aMelleHuUsT
1 3/IEKTPUUECKUX CUCTEM JJIs1 pacueTa TOKOB 2
Tpex¢a3HOro KOPOTKOI'O 3aMbl-KaHMUS.
CucTeMbl IME@HOBAHHbBIX U OTHOCUTE/IbHBIX
2 eauHull. TouHoe u Mpub/IMKeHHOe TIpUBe/leHHe 6
sneMeHTOB 33C K OJJHOW CTYTEeHH HalpPsyKeHUsI.
3 Pacuet Haya/IbLHOTO U yapHOTO TOKOB 6
Tpex(a3HOro KOPOTKOT0 3aMbIKaHUsI
4 Pacuet ToKa Tpex(a3sHOro KOpOTKOro 3aMbIKaHHs 4
METO/IOM THIIOBBIX KPUBBIX
5 Pacyet ToKa Tpex@asHOro KOpOTKOro 3aMbIKaHHS 9
MEeTOZOM PaCUYeTHBIX KPUBBIX
6 CxeMbl 3aMellieHUs] 00paTHOM U HYJIeBOM 9
1ocJieloBaTelbHOCTEN
7 KOMnJIeKCHbUIe CXeMbl 3aMellleHus /1 pacuera )
OJJHOKPaTHOM MPOJI0/IbHOM
3 Pacuer TOKOB 1 HarpsbKeHUH TIpU OJHOKPaTHOU 6
TIPOJ,0JIbHO HECUMMETPUH
9 PacueT TOKOB KOPOTKOTO 3aMbIKaHUSI B CUCTEMaX 9

4.5 CamocrosiTes1bHasi padora

Cemectp Ne 5




Ne Bup CPC Koi-Bo akajeMuueckux
4acoB
1 BesieHre TepMHUHOJIOTMUECKOT0 C/I0Baps 4
7 OdopmsieHre 0TYETOB 110 J1aOOPAaTOPHBIM U 14
NIPaKTUYeCKUM paboTam
3 IToAroTOBKAa K MPAaKTUYeCKHUM 3aHSITUSIM 6
4 [TogroroBka K rpakTUYeCKUM 3aHSITHSM 16
(y1abopaTopHBEIM paboTam)
5 IToAroToBKa K ciaue v 3alfure OTYETOB 8
6 ITpopaboTKa pa3/ie/IoB TeOPeTUUYECKOr0 MaTepHasa 16

B xope npoBesieHus1 3aHATUM 110 AUCLMIIMHE UCIIO/b3YIOTCS C/IeAlyIOLie UHTepaKTUBHBbIe
MeTo/bl 00yueHus:: JIeKLIMH 1 TIpaKTUYeCKre 3aHSATUS MOTYT ITPOBOAUTHCS C IIPUMeHeHHeM
COBPEeMeHHBIX TeXHHUeCKUX CPeJCTB CBsi3U. B Xo/e npoBesieHNs ek 1 1abopaTopHBIX paboT
VICTIO/IB3YOTCSI TPYTINIOBbIE M MHAWBHYa/TbHbIe MHTePAKTUBHbBIE METO/IbI 00yUeHusI: TPyTIoBast
JWICKyCcusi, pa300p MHIMEHTOB U3 MPAKTHKH, Ipe3eHTaLus, 00CyK/jeHre, BbIOTHeHHe
TIPaKTUYeCKUX 3a7,a4u

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHusl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHHsA /1A 00yYarOIIUXCS 110 0CBOEHHIO JUCLUILTMHBI
5.1.1 MeToauuecKne yKa3aHusl /ISl 00y4aOUXCsA M0 MPAKTHYECKUM 3aHATHSIM

CHorikoBa, Haranbs FOnbeBHa. Oy1eKTpOMarHUTHbIe IlepexoHble IPOLieCChl B
aekTposHepretnyeckux cucrteMax / H. FO. CHomnkosa ; VIpKyT. Hall. ucciief. TexH. YH-T. -
Npkyrck : UPHUTY, 2021. - 54 c.

5.1.2 MeToauuecKne yKa3aHus /i/isl 00y4aruxcs 1o 1labopaTopHbIM padoTam:

CHornkoBa, Hatanbs FOnbeBHa. MeTo/juueckue yKa3aHusi K 1abopaTopHbIM paboTam 1o Kypcy
ONeKTpOMarHUTHbIe Tlepexo/Hble MPOLeCcChl B 3/1IeKTpo3HepreTuyeckux cucremax / H. FO.
CHonkoga ; IpKyT. Hall. uccien. TexH. yH-T. - IpkyTck : UPHUTY, 2021. - 32 c.

5.1.3 Meroauueckue yKa3aHHus /i 00yUYarOIUXCA 10 CAMOCTOATeTLHOM padoTe:

CHorikoBa, Haranbsa FOnbeBHa. D/1eKTpOMarHUuTHbIe NepexogHble IPOLeCChl B
s/1eKTposHepreruyeckux cucremax / H. FO. CHorikosa ; VIpKyT. Hall. Ucc/ie[. TeXH. YH-T. -
Npkytck : UPHUTY, 2021. - 54 c.

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOYHON aTTeCcTaluy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /I IPOBEJAEeHUA TeKyIlero KOHTPOJIs
6.1.1 cemecTp 5 | YcTHBII onpoc
OnucaHue npoueaypsbl.

IMMO3BOJIAET He TOJIBKO OIIpAIIMBATE U KOHTPOJ/IMPOBATL 3HAHUSA O6yan-OI_L[I/IXCH, HO U Cpa3y Xe
MOIpaBJ/IATb, IIOBTOPATH U 3dKPEIVIATEL 3HAHUWSA, YMEHWA U HABBIKH. HpOBO,E[I/ITCH B BU€ YCTHBIX
BOIIPOCOB. OHPOC 3dHUMdE€T MUHHUMYM BPpe€MEHHU, UCITIO0JIb3YETCA Hd 3TdlldX TTIOBTOPDEHUA U
3dKpeIlJIeHHs TeMbI

Kpurepumu onjeHuBanus.



IToka3biBaeT BCceCTOpOHHee U TTy00Koe 3HaHKe yueOHOro 1 HOPMaTUBHOT'O MaTepHasia
(3auuThiBaeTcs). [TokasbiBaeT rpobesibl B 3HAHUSX OCHOBHOT'O yueOHOr0 MaTepuaa, JOoMmycKaeT
TIPUHIUIMA/TBHBIE OIMOKY B OTBeTax (He 3aUHUThIBAeTCS)

6.1.2 cemectp 5 | Tect
Omnucanue npoueaypsl.

Tect 13 10—15 BonpocoB (nepruoAruecKuii KOHTPOJIb).

TI03BOJISIET KOHTPOJIMPOBATh 3HAHUS 00yUaroIMXCsi, TIOTMPABJIATh, TIOBTOPSITh M 3aKPETISTh
3HaHWs1, YMeHUs1 ¥ HaBbIKU. [IpoBOUTCS B BU/le MMCbMEHHBIX BOIIPOCOB/TecToB. Orpoc
3aHMMaeT MUHMMYM BpeMeHH, UCII0/Ib3yeTCsl Ha Tarax MOBTOPEeHHs U 3aKpeIlIeHUs] TeMBI

KpuTepuu oneHUBaHMA.

Ouenka «0TIMYHO» — faHo 91-100% npaBUIBHBIX OTBETOB, «XOpPOII0» — AaHo 81-90%
MPaBUJIbHBIX OTBETOB, «YZJ0BIeTBOPUTEIbHO» — JaHO 60—80% MpaBUIbHBIX OTBETOB, «IJIOX0»
— naHo MeHee 60% MpaBUILHBIX OTBETOB WK Pab0Ta He BBITTOHEHA

6.1.3 cemecTp 5 | Pemienue 3agau
OnucaHue npoueaypsbl.

TM03BOJIsieT KOHTPOJIMPOBATh 3HAHUS 00YYaIOIINXCS, TIOTPABJIATh, IOBTOPSITh U 3aKPEIISTh
3HaHUsI, YMEeHUsI U HaBBIKU.

KpuTepuu onieHUBaHM.

[Toka3biBaeT BCceCTOpOHHee U TTy0oKoe 3HaHHe yueOHOro 1 HOpMaTUBHOTO MaTepuaa
(3aumTniBaeTcst). [Toka3biBaeT Mpobesibl B 3HAaHUSX OCHOBHOTO yueOHOTO MaTepHara, 10MmyCcKaeT
TIPUHLUIHA/IbHBIE OIIMOKY B OTBeTax (He 3aUnThIBAeTCs)

6.1.4 cemectp 5 | [IncbMeHHbIN 0IIPOC
Omnucanue nponeaypel.

T03BOJIsIET KOHTPOJIMPOBATh 3HAHUSI 00YYaIOIINXCS, TIOTPABJIATh, IOBTOPSITh U 3aKPEIISTh
3HaHWs1, yMeHUs ¥ HaBbIKU. [IpoBOAUTCS B BU/le TMCbMEHHBIX BOIIPOCOB/TecToB. Ornpoc
3aHUMaeT MUHUMYM BpeMeHH, UCT0JIb3yeTCs Ha dTarax MOBTOPEHUs U 3aKPeIlIeHUs! TEMBI.

KpuTepuu onieHUBaHMA.

[TokasbIBaeT BCeCTOpPOHHee U I1yboKoe 3HaHMe yueOHOro 1 HOpMaTUBHOTO MaTepurasna
(3aumTeiBaeTcst). [Toka3biBaeT nMpobesbl B 3HAaHUSX OCHOBHOTO yueOHOTO MaTepHara, 0MmyCcKaeT
TIPUHLUIUA/IbHBIE OIIMOKY B OTBeTax (He 3aUnThIBAeTCs)

6.2 O1jeHOYHBbIe Cpe/CTBA J/Is1 MPOBe/ieHUsl MPOMe)XXyTOUHOM aTTeCcTaluu

6.2.1 Kputepun u cpeacrBa (MeToJbl) OLIEHMBAHUA WHJUKATOPOB [JOCTH)KEHUS
KOMIIeTeHI[UY B PaMKaX MPOMe)XyTOYHOU aTTeCcTal[uu

CpeactBa
(MmeToABI)
NHaukaTop AOCTKeHUs
Kputepum onjeHUBaHus OLleHUBaHUS
KOMIeTeHI[UU .
NMPOMEeXYTOYHOH
aTTecTalMu




[TKP-2.1

pacyéTHBIX
BBITO/THSAET
KOpPOTKOI'0

CocrasseT

repexo/IHbIX
3/1IeKTPO3HEPreTUUeCKUX CUCTEM

CXeMBbI
JIeKTPUYeCKUX
pacuéTel

3aMBIKaHUA U

PEeKUMOB

3aMellleHust i
cxXeM,
rapaMeTpoB

JpYTHX
paboTHI

YcTHOE
cobecesjoBaHUE TIO
TeopeTUUeCKUM
BOMpOCaM  W/WIH
TeCTHPOBaHUe.
BrimmoniHeHue
MPaKTUUeCKOr0
3a/jaHusl.
[ToaroroBka 51
3alMTa OTYETOB 10
MPaKTUUeCKUM
W/unm
11abopaTopHBIM
paboTam

6.2.2 TumnoBble O1|eHOUYHbIE CPeAACTBA MPOMEXXYTOYHOMN aTTecTaliu

6.2.2.1 Cemectp 5, TumnoBble oLjeHOYHBIE CPeACTBA /IS IPOBe/JeHUs K3aMeHa 110

JUCIUILUTHHE

6.2.2.1.1 Onucanue npoueaypsl

YcrHOe cobeceZioBaHMe TI0 TEOPETUUECKUM BOTIPOCAM W/ TECTUPOBaHUe. BrimomHeHne
TPaKTUYeCKOro 3aZlaHusl.

IIpumMep 3agaHud:

OK3aMeHaLIMOHHLIN OuleT
1. Knaccuduxkaiiysi peXkMMOB 1 TIepeX0/JHbIX TiporjeccoB. OCHOBHbIE OTpe/ie/ieHUst
2. Toku B (pa3ax Mpu CUMMeTPUUHOM HapyllleHWH pexkuMa rnpocreliiieii 3-x dha3Hol

3JIeKTPUUECKOU LIeTIH.

3. 'panununble ycnoBus ofHodasHoro K3. BekTopHble uarpaMmmbl TOKOB U HaTIPSDKeHUH B
MeCTe BO3HUKHOBEeHUS 0ZJHO(a3HOT0 KOPOTKOTO 3aMbIKaHUs

4. 3agava_

6.2.2.1.2 Kpurepuu ornjeHUBaHHsA

Y noBierBopuTe/lbH
OT1/mMmuHO Xopoiuo o HeypoBieTBopuTe/1IbHO
[TokasbiBaeT [Toka3sbiBaeT [MToka3biBaeT 3HaHue | [loka3biBaeT rpobesibi B
BCEeCTOPOHHee, TI0JIHOE 3HaHUe OCHOBHOT'O Y4eOHOTO0 3HaHHUSAX OCHOBHOI'O
CUCTEMaTUUeCcKoe U yueOGHOTO MaTepuasa B obbeme, | yueOHOro mMarepuarna,
ryiyboKoe 3HaHHe MaTepHaria, HE0OX0IUMOM 115t JIOTTyCKaeT
yuebHOTO YCIEeLLHO JabHeiel yueobl 1 MIpUHLIMIHATbHbIe
Marepuasa, yMeeT BBITIOJTHSIET nipeficTosiieli paboTel | OMIMOKY B BBITIOJTHEHUN
cBOOO/THO rpe/lyCMOTPEeHHbIe 1o npogeccuu, rpelyCMOTPEeHHBIX
BBITIOJIHATh B IIpOrpaMMe CTIPaBJIIeTCs C NIPOrpaMMOU 3a/laHuN.
3a/jaHus, 3a/jaHus, BBITIOJTHEHUEM
rpeyCMOTPEeHHbIe YCBOUBLLINHN 3a/laHUN,
NporpaMMon, OCHOBHYHO 1pe/lyCMOTPEHHBbIX
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JVICLIUTTMHBI B UX
3HAUeHUU ISt
riproOpeTaeMoit
nipoceccun,
TIPOSIBJISIET
TBOpYECKHe
CTIOCOOHOCTH B
TIOHUMaHWHY,
W3/I0KEHUU U
WCTI0/Tb30BaHUHU
yueOHOro
MaTepHasa

ripoecCMOHa/IbLHON
JlesiTeIbHOCTH.

YCBOUBILINN JuTeparypy, NIpOrpaMMoOM, 3HaKOM
yuebOHy0 peKOMeH/I0BaHHYIO C OCHOBHOU
NporpamMmmy B IIpOrpaMMe. JIUTepaTypowu,
JOUCLIATUIMHBL U [TokasbiBaeT peKOMeH/I0BaHHOU
3HAKOM C CUCTeMaTU4yeCcKu IIPOrpaMMOM.

JIOTIOJIHUTe/TbHOM XapakTep 3HaHWUU [Honyckaetcs
JIUTepaTypoHu, 0 JUCLIMIUIMHE U BO3MOJKHOCTh
peKOMeH/I0BaHHOU criocobeH K Ux TIOrPELIHOCTH B
MpOrpamMoi. CaMOCTOSITE/ILHOMY | OTBeTe Ha 3K3aMeHe U
[TokasbiBaeT TIOTIOJIHEHUIO U TIPY BBIITOJIHEHUU
yCBOEHHe 0OHOBJIEHUIO B 3K3aMeHallMOHHBIX
B3alMOCBSI3U X0/le JanbHEeHIer | 3agaHuii, HO 0O1ajaeT
OCHOBHBIX TIOHSTUHN | yueOHOW paboThI 1 HEoOXOMMBbIMU

3HaAHUSIMU J1J151 UX

yCTpaHeHus 10/
PYKOBO/ICTBOM
TIpero/iaBaTe/is.

7 OcHOBHas yyeOHasi 1uTeparypa

1. YnbsuHoB C. A. OneKTpoMarHUTHbIe IlepexoHble IMPOLeCCh] B 3JIEKTPUYECKUX CUCTeMax :
yueOHUK /IJ1s1 3/IEKTPOTEXHHUUECKUX U SHEPreTUUecKuX By30B U PakynbTeToB / C. A. Y/IbsSHOB,
2010. - 518.

8 lomostHUTE/TbHAs yueOHasi IMTepaTypa U CipaBoOYHast

1. Kproukos . I1. Dy1eKTpoMarHuTHbIe [epexoHble MPOLeCChl B 3/IeKTPOIHePreTUUeCKUX
cucremax : [Yue6. mocobue /iJisi By30B 110 HarpaB/ieHUI0 " DieKTpo3HepreTrka' u
CIeLyaabHOCTAM "OJ/IeKTp. CTaHUUU'", "DJIeKTpO3HepreT. CUCTeMBI U CeTH",
"DnekTpocHabkeHue", "ABTOMaT. yIip. 37eKTpo3Hepret. cuctemamu''] / U. T1. Kproukos, 2000. -
167.

2. MeToanyeckre yKa3aHusi K labopaTopHBIM paboTam 1o Kypcy "DmeKTpoMarHUTHbIe
repexo/iHble MPOLIeCChI B 37IeKTpUUecKux cuctemax' / UpKyT. monvrexH. uH-T, 1982. - 27.

9 Pecypcol cetu VIHTEepHeT

1. http://library.istu.edu/
2. https://e.lanbook.com/

10 IpodeccuoHanbHBIE 0a3bI JAHHBIX
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1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHOJIOTHUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHeIlHaTU3MPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. Microsoft Office 2007 VLK (moctaBku 2007 1 2008)
2. Microsoft Windows (XP Prof + Vista Bussines) rus VLK nocraska 08_2008
12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHUue AUCIUILTHHbBI

1. KomrmuiekT yuebHO-1ab0paTopHOro 060py10BaHus ""D/1eKTpO3HepreTrkKa- Mo/ienn
OJITHOMAILIMH.3/IeKTP. CUCTEMBI C y3/10M KOMIJIEKCHOM Harpy3ku 332-H-C-K

2. KomriniekT yueOHO-/1ab0paTOpHOT0 000pyZ0BaHus "OIeKTpoIHepreTuka- Mojenb
O/THOMAILIMHHOW 3/1eKTP. CUCTEMbI C aCHHXPOHU3MPOBAaHHBIM CUHXPOHHBIM T'eHepaTopoM D3

3. KomriiekT yueOHO-/1ab0paTOpHOTr0 000pyZ0BaHus "MeKTpoIHepreTuka- Mojenb
OJIHOMAILIMH. 3/IeKTDP. CUCTEMBI C Y3/10M KOMILIEKCHOUM Harpy3ku 332-H-C-K

4. Mynstumeuiiabii npoektop PLC XW-200
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