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Kamudukarus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 53ET

Yacos 1o yueGHOMY IJIaHy 180 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHUCIIE: JK3aMeH 7
ay[IMTOPHbIE 3aHATUS 56 KypcoBast pabora 7
caMocCTosTeIbHas paboTa 80
4acoB Ha KOHTPOJIb 36

Pacnpe):leneﬂue YacCoB JUCHHUIVIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp 7 (4.1)
Ha Kypce>) Htoro
Henens 15
Bun 3anstuit v | PO | v PIT
Jlexun 28 |28 |28 [28
JlabopaTopHbie 28 |28 |28 |28
Wnas KoHTaKTHas 8 8 8 8
pabota
Uroro ayn. 56 |56 |56 |56
KonrakrtHast pabota |64 |64 |64 |64
Cam. pabora 80 [80 |80 |80
Yacel Ha KOHTPOJIb 36 (36 |36 |36
HUroro 180 | 180 | 180 | 180
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Henpro qucuuIUIMHBL sBIsieTCS obecriedyenrne 6a30BOro YpOBHs 3HAHHH, yMe-HHN 1 HABBIKOB, HEOOXOIUMBIX ISt
(dhopmHpoBaHUs cITOCOOHOCTH MPO(ECCHO-HANBHOM IKCILTyaTallil COBPEMEHHOTO 000PYIOBaHUS U IPUOOPOB, a TAKKE
yMe-HUS OCYLIECTBIISITh IOCTAHOBKY ¥ IPOBEICHUE SKCIIEPUMEHTOB 110 33JIAaHHOW METO-JMKE 1 aHaJIN3 UX PE3YyJIbTAaTOB.

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

3. KOMIETEHI[UY OBYYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUILIAHBI
(MOJIY.JIST)

IIK-1: Cnocoden MPOBOJAUTH HAYYHO-UCC/I€I0BATEC/ILCKUE U ONIBITHO-KOHCTPYKTOPCKUE paspaﬁonm 0 OTACJABbHBIM
pa3aejamM TeMbI

ITK-1.1: 3HaeT METOAMKH MTPOBECHHUS UCCIICOBAaHUI TapaMeTPOB M XapaKTEPHCTHUK IEMEHTOB U CHCTEM 3JIEKTPO0OOPYIOBaHHS

ITK-2: CnocoGen BBINOJIHATHL PadoThI N0 pa3padoTke U 0()OPMIIECHHIO IPOEKTHOI JOKYMEHTALMH HA JIeKTPOceTeBbIe
00beKThI H KOMILIEKCHI, B TOM YHCJIe HA aBTOMAaTH3HPOBAHHbIE CHCTEMbI YIPABJIEHNUS, KOHTPOJIS U 3aIIUTHI
371eKTPOCETEBOr0 00beKTa

ITK-2.2: CnocobeH pa3pabaTbIBaTh TEKCTOBYIO H TPa(hHUECKYIO YaCTH IIPOSKTHON JTOKYMEHTAIIMN HA CTPOUTEIIBCTBO U
PEKOHCTPYKIIUIO SJIEKTPOCETEBOTO 0OBEKTa U €T0 aBTOMATH3UPOBAaHHBIX CUCTEM YIIPABICHHS, KOHTPOJIS ¥ 3aI[UThHI

IIK-4: CnocoGeH ynpaBsiTh TEXHOJIOTHYECKUM Pe:KUMOM PadoThl 3JeKTPOYCTAHOBKHU U (WJIH) IKCILIYyaTAlIMOHHBIM
COCTOSIHHEM 3JIEKTPOCETEBOr0 00HLEeKTa

ITK-4.2: Crnoco6eH MpoBOANTH MEPONPHUATHS 110 PETYNPEKACHHIO M MIPEAOTBPAIICHHIO PA3BUTHS HAapYIICHHUS HOPMaJIBHOTO
pexuMa paboTHI AMEKTPOYCTAHOBKU U IIPOBOJUTE PaOOTHI 1O JTMKBUAAIMN HAPYIICHHUST HOPMaJIBbHOTO PEXUMa pabOoThI
3JIEKTPOYCTAHOBKHU

B pesynbTate 0cBOCHMSI AMCHUIIIMHBI 00y4AIOLIUICS J0JKEH

3.1 (3HaTh:

3.1.1 | MaTemMaTHuecKue MOJENIHU HIIEKTPUIECKOM CU-CTEMBI U €€ 2JIEMEHTOB IPH pacyeTax MepeXoAHbIX MPOLIECCOB; METOIBI
pacuéra TOKOB KOPOTKOTO 3aMbIKaHHUs.

3.1.2 HpI/IHHI/Il'IBI aHaJIn3a NEPEXOAHBIX MMPOUCCCOB IIPHU CTATUYCCKUX U IMHAMHWYCCKUX HAPYIICHHUAX YCTOI\/'I‘H/IBOCTI/I.

3.2 | YMeTh:

3.2.1 | CocTaBisaTh MaTeMaTHYEeCKUe MOOCIU SJIeKTpOSHepFeTI/I‘{eCKOPII CHUCTEMBI U PACCUHUTBIBATH TOKHW KOPOTKOI'O 3aMbIKaHHA.

3.2.2 | IlpoBoAUTE aHANIH3 YCTOWYHUBOCTH IEKTPO-IHEPTETHUECKUX CUCTEM.

3.3 | Baagersn:

3.3.1 [ [IporpaMMHBIM KOMIIIEKCOM II0 PacdeTy, aHAIN3Y U ONTHMH3ALUH PEXKUMOB IEKTPHUSCKHX ceTell n cucteM RastrWin.

3.3.2 | HaBbikamu aHanu3a yCTOMYMBOCTH HJIEKTPO-IHEPIeTUUECKUX CUCTEM U OLIEHKOM NEPEXOAHBIX MIPOLECCOB B y3JIax

Harpy3KH.
4. CTPYKTYPA JTUCIHUIIJIMHBI (MOAYJIS)
Bun HaunMeHoBaHue pa3ienoB M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jluteparypa | IlpIlo
3aHATHSA / Kype AroT

Paznen Pa3znen 1. MaTtemaTnueckue MoaeIn JICKTPOIHEP-TETUYECCKHUX
CHCTEM




Jlex

OO6mue cBeneHns 00 AMEKTPOMATHUTHBIX MEPEXOHBIX MIPOIIECCaX.
OcCHOBHBIE MO-HATUS U ONpeieNneHus. 3aJaun pacueTa
AIIEKTPOMAarHUTHBIX IIEPEXOIHBIX IporieccoB. OCHOBHBIE IOITYIICHUS.
IMapameTpsl 31eMeHTOB pacueTHBIX cxeM. COCTaBIeHHE pac-4eTHOH
CXeMBI U cxeMbl 3aMerieHus. CriocoObl mpeodpa3oBaHus CXeM
3amerueHust. /JIex/

JIab

CocTaBIIeHHE CXeM 3aMEILEHHS B OTHOCUTEIbHBIX 1 UMEHOBAaHHBIX
eIMHHUIIAX, OMPEICICHIE TAPAMETPOB CXEMBI 3aMelneHus. VIcmonb30-
BaHUSI PA3INYHbBIX CIIOCOOOB MPEOOPA30BAHUS CXEM IS TOTYUEHUS
DKBUBAJIEHTHOHN cXeMbI 3amelieHus. /J1ab/

JI1.1J12.1J13.
2

Cp

/Cp/

10

Paznen

Paznen 2. [lepexoanblii mpoiecc B 3J1eKTPOIHEPre-THYECKOH cucTemMe
npH TpPEx(PazHOM KO-POTKOM 3aMbIKAHUM

Jlex

TpexdazHoe KOPOTKOE 3aMbIKaHHE B TIPOCTEHINCH HEpa3BEeTBICHHON
nenu. Y 1ap-Hblil TOK KOPOTKOT0 3aMblkaHMsl. JleficTByrolIee 3HaUEHHE
MIOJIHOT'O TOKA KOPOTKOT'O 3aMbIKaHUs. XapaKTEPUCTUKH JBUraTene u
Harpy3Ku B Ha4aJbHBI MOMEHT BHE3aI-HOTO HapyLICHHS PEXUMA.
IMpubnmxEHHbIA yaéT cucTeMsl. [IpakTHueckne MEeTOAbI pacuéra
MEPEXOAHOTO Mpolecca KOPOTKOro 3aMblkanus. OnpeneneHue
JEHCTBYIOIIEr0 3HaUEHHsI IEPUOINUECKON COCTABIISIOIIEH TOKa
KOPOTKOT'O 3aMbIKaHUS B IIPOU3BOJIb-HBI MOMEHT BPEMEHU. AJITOPUTM
omnpeiesieHus IEPUOINYECKON COCTABIIAIOIECH aBa-pUIHOIO TOKa B
TIPOU3BOJILHBIA MOMEHT BPEMEHH IO TUTIOBBIM KpUBBIM. Biusinre APB
TeHEePaTOPOB HA YCTAHOBUBIIHUICS PEKUM KOPOTKOTO 3aMbIkaHusl. /JIek/

J1.1

JIab

ITpu Tpéxda3HBIX KOPOTKHUX 3aMBIKAaHHUAX ONIPEIETICHIS HadYaJIbHOTO
3HAYEHHS IIePHOIMUECKOM COCTABIAIOMEH TOKa KOPOTKOTO 3aMBIKaHUS U
B IIPOM3BOJIEHBIH MOMEHT BPEMEHH, allepUOANYECKON COCTABIISIONIEH
TOKa KOPOTKOTO 3aMBIKaHHMs, YAAPHOTO TOKA U MOITHOCTH KOPOTKOTO
3ambIkaHus. [locTpoerue 3miop HampsoxeHus /J1ab/

JI1.1J12.1J13.
2

JIab

Ilepexoanslii mpolece Ipyu CUMMETPUYHOM KOPOTKOM 3aMbIKaHUU B
JNEKTPUUECKOI CeTH, MUTAIOIEHCs OT UCTOUHMKA NIPAKTUUECKH OECKO-
HEYHOM MOILIHOCTH

IlepexoaHslii mpolece Npu CUMMETPUYHOM KOPOTKOM 3aMbIKAHUU B 3JIEK-
TPUYECKOM CETH, MUTAIOIIENCS OT CHHXPOHHOI'O TeHepaTopa

/J1ab/

J13.1

Cp

/Cp/

20

Paznen

Pa3nen 3. DineKTpoMarHuTHhIE EPEXOAHbIE MPO-LECCHI MPHU
HapyLIeHHU CUMMeTpHuH Tpex(da3Hoii nenu

Jlex

OCHOBHBIE N10JIOKEHHS B UCCIEJ0BAHUY HECUMMETPUUHBIX IEPEXOJHBIX
nipouec-coB. [TapaMeTpsl 31eMEHTOB AIEKTPOIHEPTETUYECKUX CUCTEM
JUTsl TOKOB MPSIMO#, 00-paTHOM 1 HYJIEBOW MOCIIEA0BATEIbHOCTEH. CXeMbI
OTAENBHBIX TOCIeIoBaTeIbHOCTEH. Pacipenenenye u TpaHchopMarus
TOKOB M HanpspkeHui. OMHOKpaTHas MONepeYHas HECUMMETPHSL.
AJTOpUTM OIpeesieH s Ha4albHOTO 3HAYEHUS IEPHOANIECKOH COo-
CTaBJISIIOILEH TOKAa HECUMMETPUYHOTO KOPOTKOI'O 3aMbIKaHUSI.
OnHOKpaTHAS POROIIb-Hast HecuMMeTpust. /JIex/

JIab

OmnpeneneHue mapaMeTpoOB CXeM 3aMEIeHHs IPSIMO, 00paTHOI! 1 Hy-
JIeBOM MocieoBaTeNbHOCTEN. PacueT TOKOB U HanpsKeHU IpHU ore-
peUHOi 1 Mpo1oabHON HecuMMeTpuu. IlocTpoeHne BEKTOPHBIX Ana-
TpaMM | 3III0p HanpspkeHui /J1ad/

JI1.1J12.1J13.
2

J1ab

Ilepexoanslii mpolecc Npyu HECUMMETPUIHOM KOPOTKOM 3aMbIKAHUU B
INIEKTPUUECKOI CeTH, MUTAIOIEHCs OT UCTOUHHKA NMIPAKTUUECKH OECKO-
HEYHOH MOIIHOCTH

Ilepexoanoil mponecce npu 1BOMHOM 3aMbIKAHUU Ha 3€MJIIO B 3JIEKTPU-
YECKOH CETU C U30JUPOBAHHON HEUTPANIbIO, MUTAIOLIECHCS OT UCTOYHU-KA
MPaKTHYeCKH OECKOHEYHOH MoIHOoCcTH /J1ab/

JI3.1

Cp

/Cp/

20

Paznen

Pasnen 4. Ilepexoanblii mpouecc Npu 3aMbIKAHUAX B
pacnpeieuTeIbHbIX CeTAX H CHCTEMAX JIEKTPOCHAOKeHH

Jlex

OcHoBHbIE (haKTOPBI, BIHUSIONIME HA IEPEXOIHBIN MPOLECC ITPU KOPOTKOM
3ambl-KaHu. OrpaHuYeHre TOKOB KOPOTKOro 3aMbIkaHusl. [TapameTpbl
9JIEMEHTOB JJICKTPO-YCTAHOBOK [IEPEMEHHOTO TOKA H YCTaHOBOK
HOCTOSIHHOTO TOKA. PACUET TOKOB KOPOT-KOT0 3aMbIKaHHS B yCTAHOBKAX
HanpspkeHneM Hxe 1000 B. /Jlex/




JIab INepexoansIii mporecc nMpu 0gHO(A3HOM KOPOTKOM 3aMBIKAHUH C pa3- 7 8 J3.1 0
PBIBOM (ha3bl B AJIEKTPUUESCKOI CETH C 3a3eMJICHHOH HEHTpabIo, MUTa-
FOIIEHCS OT MCTOYHHKA MPAKTUICCKH OECKOHEUHOH MotHoCTH /J1ab/

Cp /Cp/ 7 8 0

Paznen | Pa3pen S. DinexkTpomexaHnyeckue nepexoaHble Mpouecchbl

Jlex Oo6mme ceeneHust 00 ycroitunBocTH. CTaTHYecKast yCTOHINBOCTb. 7 8 JI1.1 0
JuHamuue-ckasi ycTOM4UBOCTb

OCHOBHBIE TOHATHUS U onpeeneHus. JonymeHus mpyu aHaan3e
YCTOWYMBOCTH. 3a-Jauu pacueTa yCTOHUYNBOCTH JIEKTPOIHEPTETHUECKUX
cucteMm. Cratuyeckasi yCTOWYH-BOCTh. XapaKTEPUCTHUKA MOIITHOCTH
SIBHOIIOTIOCHOTO TeHepaTopa u reHeparopa ¢ APB. Craruueckas
YCTOWYMBOCTD HAarpy3ku. Metoanueckue ykazaHus IO aHaJIU3y cTaThye-
CKOH ycTOH4YMBOCTH. [IluHaMHueckas yCTOMUYNBOCTD
JIEKTPOIHEPTeTHUECKHUX CUCTeM. J[MHaMHudIecKas yCTOHYMBOCTE IIPH
KOpPOTKOM 3aMbIKaHUH. /[luHamMuueckas yCTOMYU-BOCTh ABUTaTeNeH
Harpysku. I[lyck u camosanyck asurareneid. MeToquueckue ykasza-Husl 10
aHaIM3y AMHAMHUYECKOi ycToiunBocTH. /JIex/

JIab Onpenenenue 3amnaca CTaTUYECKON YCTOMUMBOCTH CUCTEMBI U HATPY3-KU. 7 4 J1.1 0
Omnpenenenue TMHAMUYIECKON YCTOMUUBOCTU NIPHU KOPOTKHUX 3aMBI-KaHUSIX
Ha JIMHWH dJIeKTponepenaydu. /J1ad/

Jla6 ITepexoansplii mpoiiecc B 0JTHOMAIIMHHON JIEKTPUIECKON CUCTEME TIPU 7 0 0
MOJKIIOUYEHUH CUHXPOHHOT'O F€HEpaTopa K 3JEKTPUUECKON CETU IPU
norepe Bo30yxaeHus reHeparopa /J1a6/

Jlab [Iponece noTepu yCcTOMYMBOCTH TeHEPATOPa MPU MEIIEHHOM €ro 7 0 0
Harpyxenuu /J1a6/
Jla6 ITepexoanslii mporecc Mpu KPaTKOBPEMEHHOM IepephIBE MUTAHUS 7 0 0
ACHHXPOHHOTO 3JeKTpoaBuraresns /J1ab/
Cp /Cp/ 7 22 0
HKP /UKP/ 7 8 0

5. COAEPKAHME JUCLUILIMHBI (MOAYJIST)

OcHoBHas ydaeOHast TUTEPaTypa

I. Kymukos, HO.A. Ilepexoanbie npoueccsl B aleKTpuueckux cuctemax [Tekcer] : ydueb. mocobue st moaroT. 6akaiaBpoB U
JUTLTIOMUD. CIICIl. 10 HampasieHuto "Anek-tposnepretuka” / FO. A. Kynukos ; M-Bo o6pa3oBanus Poc. denepanuu, HI'TY. - M. [u
np.] : HI'TY [u ap.], 2003. - 283 c.

2. IMankos, b. B. DnekrposHepreTudeckue CHCTEMBI U CeTH. TOKH KOPOTKOTO 3aMBIKaHMA [DNEKTPOHHBIN pecypc]: ydeOHuK
Y MIPaKTUKYM JUTs OakanaBpuara U Ma-ructparypsl / b. B. ITamkos, B. 0. BykosoB. — 3-e u3n., ucnp. u gon. — M. : U3na-

tenbetBO FOpaiit, 2018. — 353 ¢. — (Cepus : bakanaBp u Maructp. AxkageMuieckuit Kype). — Pexxum noctyna :www.biblio-
online.ru/book/3A38877E-0616-4E05-AA53-181DD4A1F670. — 3ar. ¢ 3xpaHa.

JonomnaurtensHas yaeOHas TuTeparypa

3. Xpymes, 0. B. OnexTposHepreTudeckre CUCTEMBI H CETH. DIEKTPOMEXaHNUEe-CKUE MePEeXOIHbIE MPOIECCHI
[DnexTpoHHBIi pecypc] : yaeOHOe mocodue st mpu-KiaaHoro 6akanaspuara / FO. B. Xpymies, K. . 3anogosuukos, A. TO.
IOmikoB. — M. : U3narenberBo FOpait, 2018. — 153 ¢. — (Cepus : YauBepcutethl Poccun). — Pexxim goctyma :www.biblio-
online.ru/book/CD886D50-C8F3-4582-AB8D-D32E0CF35D1B.— 3ari. ¢ skpaHa.

4. [TYD [arexTpoHHBIH pecype] : mpaBuia yCTPOMCTBA AIIEKTPOYCTAHOBOK / 6-€ U 7-e. U3A. - DNEeKTPOHHbIE TEKCTOBBIE
nanusbie. - noctyn u3 CIIC Koncynbrant [Tnroc.
5. Capnosckas, JI.B. IlepexonHble IpoLEecCh B IEKTPOIHEPrETUUECKUX CUCTEMAX: DJIEKTPOMArHUTHBIE NIEPEXOAHBIE

nporecchl B mpumepax 1 3axadax / JI.B. Cagosckas, T.A. Tonamko; mox pexn. Cansuaukosa B.I'. — HoBocubupck: Cu6. roc. yHusep.
BOJIH. TpaHcrl., 2019. — 100 c.

MeTtoanyeckue ykazaHusl st 00yJaloUIHXCsl IO OCBOSHHIO JUCIUTUTAHBI (MOTYIIS)

6. Capnosckas, JI.B. IlepexonHble mporecchl B 3IEKTPOIHEPreTHIECKUX cH-cTeMax. Y.1DnekTpoMaraHuTHble epexoJHbIe
MPOLIECCHI: METOMYECKNE YKAa3aH!S 110 BEIITOTHEHHIO JIAOOPATOPHBIX paboT rmo auctuiuinHe «IlepexomHble MpoIeccs! B dJeK-
Tpo3HepreTudeckux cuctemax» / JI.B. Cagosckas, C.B. I'openos; mox pen. Cansauko-Ba B.I'. — HoBocubupck: Cu6. roc. yHusep.
BOJIH. TpaHcIl., 2019. — 46 c.

7. Canogckas, JI.B. [lepexomubie mporeccsl B 3JIEKTPOIHEPTETHUECKUX CH-cTeMax. Y.2 DnekTpoMexaHndecKue
HepEeXOIHBIE IPOIECCH: METOANYECKIE YKa3aHHU [0 BBITIOJIHEHUIO Ta00PaTOPHBIX PaboT no aucnumuinHe «IlepexomHbie mponecch
B 2NIeKTposHepreTnueckux cucremaxy / JI.B. Canosckas, C.B. I'openos; nog pen. Cans-aukoBa B.I'. — HoBocubupck: Cub. roc.
YHHMBEp. BOJH. TpaHcIl., 2019. —43 c.

IlepeyeHp yueOHO-METOIUUECKOTO OOECTIEUESHUS ISl CAMOCTOSATENLHON pabOThl 00YJaIOIIUXCsl IO AUCIUIITHHE (MOIYIIIO)




8. Canogckas, JI.B. [lepexoqHbie poIecchl B AICKTPOIHEPTETHYCCKAX CHCTEMaX: METOJNYCCKHE YKa3aHUs U MPHMEPHI
pacu€ra KypcoBoi paboThI Mo muciuIuInHE «Ile-pexoHbIe MPOIeCcChl B ANIEKTPOdIHEpreTHIecknX cucteMax» / JI.B. CamoBckas,
E.B. UBanoga; nmox pexn. CanpankoBa B.I'. — HoBocubupck: Cub. roc. yauBep. BoJH. TpaHcr., 2019. — 102 c.

6. POHJ OLIEHOYHBIX CPEJCTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

Ok3aMeH

HWtoroBerii 6ait 3 (YIOBIETBOPUTENE-HO), 4(X0pOIIO) WK 5 (OTIMYHO)COOTBETCTBYET KPUTEPHIO OIICHUBAHUS dTana
(hopMHPOBAHIS KOM-TIETCHITUN «OCBOCHY.

HroroBelii 6a1 2 (HEyIOBIETBOPUTEIHHO))COOTBETCTBYET KPUTE-PUIO OLIEHUBAHUS dTana (OPMUPOBAHHS KOM-TIETEHLIUU «HE
OCBOEH».

OTueTs! 0 T1a00paTOPHEIM paboTam

HTorosas oreHKa «3a4TeHOY» IS BCeX JIaDOPaTOPHBIX pabOT JAHHOTO 3Talla COOT-BETCTBYET KPUTEPHIO OLICHUBAHUS dTama
(OpMHUPOBaHHST KOMIIETCHIIUH «OCBOECHOY.

Bce ocranmpHbIE ClTydan COOTBETCTBYIOT KPHUTEPHIO OIICHUBAHMS 3Tara GOPMHPOBAHUS KOMIIETCHITHH «HE OCBOCHOY.
Kypcosas pabora

Hroroselii 6amt 3 (yIOBIETBOPUTENBH-HO),4(X0POIIO0) MU 5 (OTIMYHO)COOTBETCTBYET KPUTE-PUIO OLIEHUBAHUS dTana
(OpMHUPOBaHMS KOM-TIETEHIIUH KOCBOCHY.

HToroBerit 6ait 2 (HEYIOBIETBOPUTEIHHO)COOTBETCTBYET KPUTE-PHIO OIICHUBAHUS ATana (JOPMUPOBAHHS KOMIICTCHIIUH «HE
OCBOCHY.

6.2. TeMbl NHCBMEHHBIX PadoT

Kypcosas pabora

1.1 PacuéT Tpexda3zHOro KOPOTKOTO 3aMbIKaHUs Ha JTUHUH dnekTponepenad 110 (220) kB / Ha muHax redeparopa 10,5 (13,8) kB
1.2 Pacy€T HECHUMMETPUYHBIX KOPOTKUX 3aMbl-KaHH: 0JHO(a3HOS/IBYX (ha3HOE KOPOTKOE 3aMbIKAaHHE HA 3EMITIO Ha IITHHAX
noncraniyn 110 (220) kB

6.3. KoHTpoJIbHbIE BOIIPOCHI U 3aJaHUS

TunoBsie TCOPETUICCKUE BOIPOCHI K OK3aMEHY 1O JUCHUIIIINHE!

1 MaremaThueckrue MOJIENH IEKTPOIHEPTETUUECKUX CUCTEM

I.1. OCHOBHBIE MOHATHA U ONpPEeAENeHHs. 3aJaull pacueTa dJIeKTPOMAarHUTHBIX IEPEXOAHBIX MPOLECCOB.

1.2. OCHOBHBIE JIOIYIICHHUS, TPUHIMAaEMbIe TIPH MCCIEAOBAHMIX SIEKTPOMArHUT-HEIX MEPeXOqHbIX mpoueccos.llapameTps
3JIEMEHTOB PACUYETHBIX CXEM.

1.3. ITonsTus o pacueTHoi cxeme u cxeme 3amenieHus. CucTeMa eUHUILL, UCIONb-3yeMble TIPH COCTABIEHUU CXEM
3aMelIeHUs.

1.4. Cocrapnenne cxeM 3amenieHus. CXeMbl 3aMeIeHUs IpsAMOii, 0OpaTHOH M HYJIEBOH IOCIIEIOBATEIBHOCTEH.
1.5. Mertoabl mpeoOpa3oBaHHs CXeM 3aMELICHUS

2 IepexomHeIii IpoIIecC B 3JIEKTPOIHEPTETHIECKON cucTeMe IpH TpEX(Ha3HOM KOPOTKOM 3aMBIKaHHH

2.1. Tpexda3Hoe KOPOTKOE 3aMBIKaHHE B IPOCTEHINEH Hepa3BETBICHHON IIEMH.

2.2 Y aapHbIii TOK KOPOTKOTO 3aMbIKaHHs. Y TapHbIA K0(h(GHUITHEHT.

2.3. JeiicTByromiee 3Ha4eHUE MIOJHOIO TOKA KOPOTKOI'O 3aMbIKAaHUSI.

24. XapaKTepuCTUKU JBUraTelc U Harpy3KH B HayalbHbI MOMEHT BHE3AIIHOT'O HApYLICHUS PEXKUMA.

2.5. [pubnnkEHHBINA YUET CUCTEMBI.

2.6. OmnpeneneHue HayaIbHOTO 3HAYEHUS] MEPHOANYECKON COCTABMIAIONIEH U YIApHOTO TOKa KOPOTKOTO 3aMBIKAHMS.
2.7. OrmpenesnieHre AeHCTBYIOMIEr0 3HAYEHUS NIEPUOAMYECKON COCTABISAIONIEH TOKa KOPOTKOTO 3aMBIKaHHs B MPOU3BOIBHBIN
MOMEHT BPEMEHH 110 THUIIOBBIM KPHUBBIM.

2.8. Bnusuue APB reHepaTtopoB Ha yCTaHOBHUBIIMICS PEXXUM KOPOTKOTO 3aMbI-KaHUSL.

3 DNeKTPOMAarHUTHBIC NIEPEXOHbIEC TPOIECCH TP HAPYIICHHH CHMMETpHHU TpexdaszHoi menn

3.1. OCHOBHBIE TOJIOKEHHS B UCCIEIOBAaHUM HECUMMETPUYHBIX MEPEXOAHBIX MPO-IIECCOB.

3.2. ITpumeHeHne MeTo/la CHMMETPUYHBIX COCTABIAIONIMX K MCCIIEA0BAaHHIO MEPE-XOIHBIX MPOLECCOB.

3.3. [TapaMeTphI 3JIEMEHTOB DIIEKTPOIHEPTETHIESCKUX CUCTEM JIJISl TOKOB TPSIMO, OOpaTHOM U HYJIEBOM
nocefoBaTenbHOCTeH. CHHXPOHHBIE MAIINHEL.

34. ITapameTps! 21€MEHTOB IEKTPOIHEPTETUIECKUX CUCTEM IJIsl TOKOB MPSMOI, 0OpaTHON U HyneBoOn
[I0CJIEe10BaTEIbHOCTEH. ACUHXpOHHBIE ABUraresn. O0001eHHas Harpy3Ka.

3.5. ITapameTps! 31€MEHTOB 3JIEKTPOIHEPTETHIECKIX CHUCTEM IUIS TOKOB MPSAMOM, 0OpaTHOH M HyneBoOH
nocnenosatenbHocTel. TpaHcdopmaTops! U aBTOTpaHC(HOPMA-TOPHI.

3.6. ITapameTps! 21€MEHTOB 2IEKTPOIHEPTETHIECKUX CUCTEM IJIsl TOKOB MPSIMOI, 0OpaTHON U HyneBOH
[0CJIEe0BaTEIbHOCTEN. BO31yIIHbIE TMHUY 3/1€KTpONIEpEAadL.

3.7. ITapameTps! 21€MEHTOB IEKTPOIHEPTETUIECKUX CUCTEM IJIs TOKOB MPSAMOI, 0OpaTHOI U HyneBoi
HOCJIeIoBaTeIbHOCTEH. TPEeXKUIBHBIN KaOelb.

3.8. Pacnipenienenre 1 TpaHchOpMaIys TOKOB M HAIPSHKCHHH.

3.9. OpHokpaTtHas monepedHas HecumMeTpust. OqHO(pA3HOE KOPOTKOE 3aMBIKa-HHE.

3.10. OpnHokpaTHas monepeyHas HecuMMeTpHs. JByxda3sHoe KOpOTKOE 3aMbIKa-HUE Ha 3eMITIO.

3.11. OpHOKpaTHas ToIepevHas HecuMMeTpHst. J[Byx¢a3sHoe KOpPOTKOE 3aMbIKa-HHE.




3.12. IIpaBuno 3KBUBaJEHTHOCTH IIPSIMOil OCIEL0BATENILHOCTH IIPHU IONEPEYHON HECUMMETPUM.

3.13. OpHokpaTrHas nonepeyHas HecuMMeTpHst. KoMIUIeKCHbBIE CXeMBbl 3aMelle-Husl.

3.14. OpHoKpaTHas TonepedyHas HecumMmeTpus. CpaBHEHHE BHIOB KOPOTKOTO 3a-MBIKAHHS.

3.15. ANTOpUTM OIpeNEeNIeHNs] Ha4albHOIO 3HAYEHUS NIEPUOANYECKOM COCTaBIIA-I0IEH TOKa HECUMMETPUYHOIO KOPOTKOIO
3aMBIKaHUS.

3.16. OpHoKpaTHas MpoaoJibHasT HecuMMeTpusi. OOpbIB OTHON (a3bl.

3.17. OpnHOKpaTHas MpoaosibHas HecuMMeTpusi. OOpBIB ABYX (as.

4 ITepexoaHblii poLecC IPH 3aMBIKaHUSX B PACIPEIEIUTENBHBIX CETSX U CHCTE-MaxX JJICKTPOCHAOKEHHS

4.1. OpnHo(a3Hble KOPOTKHE 3aMbIKaHUS Ha 3eMJII0 B ceTH 6-35 kB.

4.2. OcHOBHBIE (DAaKTOPHI, BIUSIONINE HA IEPEXOTHBIH HpoIece MPH KOPOTKOM 3aMBIKAaHWHU B 3JIEKTPOYCTAHOBKAX
HanpsbkeHueM 10 1 kB.

4.3. ITapameTps! 21€MEHTOB 21EKTPOYCTAHOBOK HampshkeHHeM 10 1 kB mepemeH-HOro Toka.

4.4. [TapameTpsl 1€MEHTOB 3JIEKTPOYCTAHOBOK HampsikeHueM 10 1 kB mocTosH-HOro ToKa.

4.5. Anroput™ pacuéra TOKOB KOPOTKOTO 3aMBIKAHUS B YCTAaHOBKaxX HampsbkeHu-eM Hipke 1000 B.

4.6. CpencTBa orpaHUYEHHUs] TOKOB KOPOTKOTO 3aMBIKaHMS.

4.7. OnTuMm3aIys pexuMa 3a3eMIICHUsT HeUTpalli B 3JEKTPUIECKUX CeTAX.

4.8. KoopanHanust ypoBHEH TOKOB KOPOTKOTO 3aMBIKaHHUS U IapaMeTPOB HIEK-TPOOOOPYTOBAHHUS.

5 O6mye cBenenus 06 ycroitunBoctu. Cratuueckasl ycTOHUMBOCTE. J[MHaMuue-ckasl yCTOWYNBOCTh

5.1. VYceroitunBocTh. OCHOBHBIE IIOHATHS U olpeAencHus. JlomyleHusl, IpUHUMa-eMble NIPU aHalIu3€ YCTOMYMBOCTU. 3ajauu
pacuéra yCTOHYUBOCTH JIEKTPOIHEPI€THYE-CKUX CUCTEM.

5.2. Crarnyeckasi yCTOWYMBOCTh MPOCTEHIIIUX CHCTEM.

5.3. XapakTepucTHKa MOLIHOCTH SIBHOIIOJIIOCHOTO IreHepaTropa U reHepatopa ¢ APB.

5.4. Cratuueckasl yCTOMYUBOCTh HArpys3Ku.

5.5. Meronuueckue ykazaHus 110 aHaJIM3y CTATHUECKON YCTONYHMBOCTH.

5.6. AHaM3 IMHAMUYECKOH YCTOHYMBOCTH IPOCTEHIINX CHCTEM IpadMuecKUM METOJOM.

5.7. JuHaMuyeckas yCTOMYMBOCTb MPU KOPOTKOM 3aMbIKAHUM Ha JIMHUU.

5.8. JluHaMuyeckass yCTOMYMBOCTD JBUTaTENIed HAIPYy3KH.

5.9. [Iyck u camo3amyck ABUTaTeneu.

5.10. Metoandeckue yka3zaHus 110 aHAJIU3y JUHAMUYECKONW YCTOMUMBOCTH.

6.4. MeTroauueckue MaTepHuaJibl, ONpee/siolye Npoue1ypbl OlleHHBaHHA

Kputepun oneHmBaHM:

"HEyOBIETBOPUTENHHO" - CTyEHT IOKa3bIBACT CIA0BIH yPOBEHb TEOPETHIESCKUX 3HAHMH, HE MOXKET IIPUBECTH IPUMEPHI U3
peanbHOI npakTuky. HeyBepeHHO 1 TOrHuecKky HEeMoCneA0BaTeIbHO n3IaraeT Marepualn. HempaBuisHO OTBe4aeT Ha
JIOTIOJTHUTENBHbIE BOIIPOCH! HIIN 3aTPYIHSETCS C OTBETOM Ha HUX. He MMeeT ueTkoro npeacTaBieHus 00 H3ydaeMOM MaTepuale,
JIOTycKaeT rpy0sle omuoKku. JleMOHCTpHpYeT YacTHYHEIE, pparMeHTapHbIe, OUeHb IIOBEPXHOCTHBIC YMEHNS, JOITyCKas IpyoObIe
ommoOku. JIeMOHCTpUpYyeT HU3KUI YPOBEHb BIAJICHUS MaTepPHaNOM, JIoIyckas Tpyosie ommoku. Tect - MeHee 60% MpaBUIBHBIX
OTBETOB.

"yaoBneTBOpUTENBHO" - CTYICHT ITOKa3bIBAET 3HAHWE OCHOBHOTO JISKIIMOHHOTO U IIPaKTHYECKOTro Marepuana. B oTBere He Bcerna
MPUCYTCTBYET JIOTHKA U3JI0KeHU. CTYICHT HCTIBITEIBACT 3aTPYIHEHUS IPU NIPH BEJCHUH MPAKTHIECKUX IIPHAMEPOB.
®parmMeHTapHOe, 3HaHUs 0e3 rpyObIx omnOoK YacTuyHble, AEMOHCTPUpPYET yMeHus 0e3 rpyOsix omunbok. He oTpaboTaHbl HABBIKK
Y IPUEMBI CaMOCTOSTENBHOM paboThl 6e3 rpyobix ommbok. Tect- 60-74% mpaBUIIBHEIX OTBETOB.

"xopomro" - CTy[IeHT ITOKa3bIBAET JOCTATOYHBIH YPOBEHb TEOPETHUECKHX U MTPAKTHUECKUX 3HAHMUI, CBOOOTHO OIIepHpyeT
OCHOBHBIMHU TTOHATHSIMU. YMEET aHATU3UPOBATh MPAKTHIECKUE CUTYaIlUH, HO IOITyCKaeT HEKOTOpbIe morpemHocTH. OTBeT
HOCTPOEH JIOTHYHO, MaTepHall 3J1araeTcsi rpaMoTHO. JleMoHcTpalys 3HaHui B 0a30BOM (cTaHIapTHOM) 00BbEME, CHOCOOHOCT K
PELICHUIO THITOBHIX 3a/a4.. JleMoHCcTpanus yMeHnit Ha 6a30BOM (CTaHIAapTHOM) ypoBHE BiajeHne 0a30BEIMH HaBBIKAMHU H
IpreMaMH I0J KOHTPOJIEM WIH PYKOBOACTBOM. TecT-75-84% npaBUIIbHBIX OTBETOB.

"oTnuuHO"-CTyeHT OKa3bIBaeT HE TOJIBKO BBICOKHI YPOBEHb TEOPETUUECKUX 3HAHUH MO U3y4aeMON AUCIUIIIMHE, HO U BUAUT
MEKIUCLHUILTMHAPHBIE CBSA3H. YMEET aHAIN3UPOBATh IIpaKkTUYecKUe cuTyanud. OTBET NOCTPOEH JIOTHYHO. MaTtepuan usnaraercs
YeTKO, SICHO, apTyMEHTHPOBAHO. Y MECTHO HCTIOJIB3YeTCsl HH(OPMAIIMOHHBIN 1 WIUTIOCTPATHBHEIN MaTepual. JleMOHCTpaIis
BBICOKOTO YPOBHS 3HaHHH; CIOCOOHOCTh CAMOCTOSITENIFHOTO aHAIHM3a U Peali3aluy MOTydeHHBIX 3HAaHUH. JleMOoHCTpanus yMeHHH
BBICOKOT'O YPOBHSI; CHOCOOHOCTB Pa3paboTaTh CaMOCTOSITENHBIN, XapaKTEPHBIN MOAXO0] K PELICHHIO OCTaBIEHHON 3a/1a4u.
Brnanenvie HaBbIKaMH U TIPUEMaMHU Ha BBICOKOM YPOBHE, CITOCOOHOCTH JIaTh COOCTBEHHYIO OIIEHKY H3ydaeMoro Matepuaina. Tect- 85
-100% npaBUIbHBIX OTBETOB.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHbBI (MOYJIS)

7.1 Pexomengyemast 1urepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIU 3aryiaBue WznarenscTBo, rox
JI1.1 | Kynukos IOpuii IMepexomHBIE IPOIIECCHI B YIIEKTPHIECKUX CHCTEMAaxX: yIeOHOE Hosocubupck: HI'TY,
AnexceeBud nocobue 2003

7.1.2. Jlono/IHUTe/ILHAS TUTEpPATypa

ABTOpBI, COCTaBUTENU 3ariaBue W3narenscTBO, TOI




ABTOpBI, COCTaBUTETH 3armaBue W3znarenscTBO, TOI
JI2.1 [ITankos b.B., BykonoB |3OnexTposHepreTudecKre CUCTEMBI U CeTH. TOKH KOPOTKOTO , 2019
B.1O. 3aMbIKaHMs: YUeOHUK M IPAKTHKYM AJIs OakajaBpuara u
MarucTpaTypsl
7.1.3. Meroauyeckue pa3padoTku
ABTODBI, COCTaBUTEIH 3aryiaBue WznarenscTBo, rox
JI3.1 | Caposckas Jlroqmuna | [lepexomHble Mpo1iecchl B AJEKTPOIHEPTETUYECKUX CUCTEMAX: HoBocubupck: CI'YBT,
BamumosHa, ['opestoB | MeTO/1.yKa3. IO BHITOJHEHHIO JTA00PATOPHBIX PadoT 2020
Cepreit BanepseBuu
JI3.2 | Caposckas Jlronmuna | [lepexoaHblie mpouecchl B 2J€KTPOIHEPTETHUECKUX CHCTEMAX: HoBocubupck: CI'YBT,
BamumoBHa, iBaHOBa | METO/I.yKa3. IO BHIMOJIHEHHIO KYPCOBOH PabOTHI 2021
Enena BacunbeBHa
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOLY JIST)
Hasnauenue Ob6opynoBaHue
YuebHas ayAUTOPUS i | AynuropHas nocka; Kommekt ydeOHOM mebenm; MymptuMenuitHoe obopynoBanue: IIpoexTtop
IIPOBEIECHUS TPYyIIOBBIX u | (cTanuoHapHEI), 3kpaH (cranuoHapHsii), [TK (crarmmonaphsrit), 2 mrt.; JlJabopaTopHBIEe CTCHABL:

WHAWMBUAYAJIbHBIX KOHCyJ'H)TaLlI/Iﬁ

Mogens sHeprocucteMbl MOC-3, «DnekTposHepreTuka», 2 WT., PacnpenenurtenbHbe
YCTPOWCTBA DBJIEKTPUYECKUX CTaHIUK u noxcraHmuii 35-750 kB, 2 mr., OnepaTuBHbIC
MEPEKIIOUYEeHNs B  PACIpeleUTeNIbHbIX YCTPOWCTBAX CTAaHIMW M MOACTAHUMWH, S5 mT.,
Tpéxda3Hblil CHHXpOHHBIN JBUraTeIh ¢ UMHUTATOPOM HEUCIPABHOCTEH, 3 IIT.

JlabopaTopust AymuropHas nocka; Kommiekt ydeOHo# meOenyn; MynbruMenuiiHoe oGopynoBanue: IIpoextop
JJIEKTPOIHEPTETHUSCKUX ~ CUCTEM | (CTaIl[MOHApHBIHN), 3KkpaH (cTanuoHapHsiid), [IK (cranuonapHslit), 2 mrt.; JJabopaTopHbIe CTCHIBI:
- yueOHast  aymguropust s |Moxmenbs sHeprocuctembl MOC-3, «DnekTposHepreTwka», 2 IT., PacmpeaenuTenbHbIC
MIPOBEICHUS 1a00paTOPHBIX | yCTPOMCTBA 3MEKTPUYECKHX CTaHOMH U moacraHimid 35-750 kB, 2 mrT.,, OmnepatuBHBIE
3aHATHI MEpEKNIIOYEeHNs B pacHpefeNUTeNbHBIX YCTpPOWCTBaX CTaHUMH M MOACTaHUMH, 5 1T,
Tpéx¢a3Hblii CHHXPOHHBIH IBUTATENb C UMHTATOPOM HEHCIPaBHOCTEH, 3 IIT.
YuebHas ayJAUTOpHs quist | AynutopHas nocka; Kommiekt yde6HOM mebenn; MymptuMenuitHoe obopymosanme: IIpoextop
MIPOBEICHUS MPaKTUYECKUX | (CTaLlMOHAPHBIH), dKpaH (cranuoHapHbIi), I1IK (cTtaunonapuslif), 2 wrT.; JlabopaTopHble CTEHABL:
3aHATHI Mogens sHeprocuctemsl MOC-3, «DOnekTposHepreThka», 2 IWT., PacnpenenurenbHbie
YCTPOWCTBA 3JEKTPUYECKUX CTaHIuK u mnoxcranmuii 35-750 kB, 2 mr.,, OnepaTuBHbIC
NEPEKIIOUYEHUS] B  pacCHpENeNUTENbHBIX YCTPOMCTBAX CTAaHIMM M NOACTAaHUMH, S5 1IUT.,
Tpéxdaszuplii CAHXpOHHBIN ABUTaTEIb C UMHUTATOPOM HEHCIIPABHOCTEH, 3 IIIT.
YuebHast ayIUTOpHs Juist | AynuropHast nocka; Kommiekr yue6HoW Mebenmn; Mynbrumenuitnoe obopynosanue: ITpoexrop
IIPOBEIEHUS 3aHATHH | (CTAaIlMOHAPHEIN), 3kpaH (cTanuoHapHE), [IK (crannonapHsrif), 2 mr.; JlabopaTopHBIe CTEHIBI:

JICKIITMOHHOI'O THIIA

Mogens sHeprocuctemMsl MOC-3, «DOnekTpo’HepreTHka», 2 IT., PacmpenenurensHbe
YCTPOWCTBA DJIEKTPUYECKUX CTaHIMK u mnoxcraHuuii 35-750 kB, 2 wr., OnepaTuBHbIC
NEPEKIIOYEHUs] B  paclHpeleUTeNIbHBIX ~ YCTPONCTBAaX CTAHIMH M MOACTaHUMH, S5 IUT.,
Tpéx¢a3Hblii CHHXPOHHBIH IBUTATENb C UMHTATOPOM HEHCIPaBHOCTEH, 3 mIT.

YuebHas ayJUTOpHs JUTS
NPOBEJCHHUS TEKYIIET0 KOHTPOJIS
Y TIPOMEKYTOYHON aTTEeCTAIlUH

AynutopHas pocka; Komrutekt ydeOHol Mebenu; MymsrumenuiiHoe obopynoBanue: IIpoexTop
(craumoHapHsIii), 3kpaH (craunoHapHseiii), [1IK (craunonaphsiii), 2 mwr.; JlabopaTopHbie CTEH/BI:
Mogens sHeprocuctemMel MOC-3, «OnekrposHepreTuka», 2 mr.,, PacnpenenurtenbHble
YCTPOWCTBA 3JEKTPUYECKUX CTaHIMM u noxcranmuit 35-750 kB, 2 mr.,, OnepaTuBHbIC
NEPEKIIOUYEHNs] B  pacHpelelUTeNbHbIX YCTPOWCTBAX CTaHUMW M MOACTAaHUMHM, S5 wT.,
Tpéxda3uplit CHHXpOHHBIH JBUraTeIh C UMHTATOPOM HEUCTIPABHOCTEH, 3 IIT.




