MUHUCTEPCTBO HAYKU U BBICLLIEI'O OBPA3OBAHMS
POCCUIICKOI ®EJIEPALIUU

DenepanbHOE roCyJapCcTBEHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNe
BbICIIET0 00Pa30BaAHUA
«JIyranckui rocygapcTBeHHbIN YHUBepcuTeT MMeHHM Biaagumupa dasas»
(®I'OY BO JITI'Y um. B. lansn»)

CeBepo1oHe KU TEXHOJIOTMYECCKUH HHCTUTYT
Kadeapa undgopmManiuoOHHbIX TEXHOJIOTHI, MIPUOOPOCTPOCHUS U IJIEKTPOTEXHUKH

YTBEPXJIAIO:
BpuoZaupexktopa CTU (dunman)
GDFBQYEQ Y M. B. [lams

e YO.B. Bopoznau
(TOATfACE)

A &l 2024 rona

PABOYAS ITIPOTPAMMA YUYEBHOU JUCITATIIMHBI
«MoaeaupoBaHue B 3JIEKTPOIHEPTeTHKE»
[To nampasnenuto nmoarotoBku: 13.04.02 DnexTposHepreTUKa 1 MEKTPOTEXHUKA

MaFI/ICTepCKaH InporpaMmma «ABTOM&TI/IBI/IPOBB,HHBIG QJICKTPOMEXAHNYCCKHUE KOMITJICKChI
U CUCTCEMBD»

Cesepononenk — 2024



JIuct cornacopanus PITY /]

Pabouas mporpamma y4eOHOW AMCHUIUIUHBI «MOJEIMPOBAaHUE B AIIEKTPOIHEPTETHKE» IO
HampaBjaeHuto moAarotoBku 13.04.02 DnexkTpodHepreTMKa M AJEKTPOTEXHHKA (MarucTepckas
nporpamMMa «ABTOMAaTU3UPOBAHHBIE SJICKTPOMEXaHUYECKHE KOMIUIEKCHI U CUCTEMBI») — 25 C.

Pabouas mnporpamma yueOHOW aucHUIUIUHBI «MoOJETUpOBaHUE B SJICKTPOIHEPTETHKE)
pa3zpaboTaHa B COOTBETCTBUU (pelepaIbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
BeICIIET0 OOpa3oBaHMs 1o HampaBieHuto mnoarotoBku 13.04.02  «DnekTposHepreTuka u
JNEKTPOTEXHUKA» YTBEPXKACHHBI NpHKa3oM MMUHHCTEPCTBA HAyKH U BBICHIETO OOpa30BaHUA
Poccuiickoit ®enepanuu ot 28 depans 2018 r. Ne 147 (¢ M3MEHEHHSIMH W JIOTIOJHCHHUSIMH B
COOTBETCTBUH C MpUKazaMu MuHuUCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepamuu Ne 1456
or 26.11.2020 r., Ne 82 ot 08.02.2021 1.).

COCTABUTEJIb:
K.T.H., ToueHT Yeban B.I'.

PaGouast mporpamMma IUCHMIUIMHBI YTBEpXK/IEHAa Ha 3acedaHuM Kadenpbl MHPOPMAIMOHHBIX
TEXHOJIOTUH, TPUOOPOCTPOCHUS U IIEKTpOoTeXHUKH « 05 » centsabps 2024 r., mporokon Ne_ 1

3apenyrommii kapenpoit UTTID % “B.I. YeGan

[lepeyTBepxkaeHa: « » 20 r.,nmporokon Ne .

PexomennoBana Ha 3acefaHuu  ydeOHO-MeToauueckod komuccuu — CeBepoJOHENKOro
TEXHOJIOTUYECKOT0  MHCTUTYyTa  (¢miman)  ¢eaepaJpHOrO  TrOCYJapCTBEHHOIO  OIOJKETHOTO
00pa30BaTeNbHOTO YUpEeXkKACHUS BbICIIEro oOpa3oBaHusl «JIyraHckuii rocy1apCcTBEHHbI YHUBEPCUTET
umenu Brnanumupa Jlans» « 16 » centabps 2024 r., nporokon Ne 1

IIpencenatens yueGHO-METOAMYECKONH KOMUCCUU W
CTH (punuan) ®I'BOY BO JII'Y um. B.[Jans» 10.B. boponau

© Yebau B.I'., 2024 .
© ®I'BOY BO JII'Y um. B. Jans» CTU (pumman), 2024 1.



3

1. Ilean 1 3a0a9i JUCHHUILTHHBI

HGJIB HU3YyUYCHUA OJUCHUIUIMHBI — IIOJYYCHHUC HCO6XOHI/IMBIX 3HAHUU TIO IMPUMCHCHHUIO

COBPEMEHHBIX MPOrPAMMHBIX IPOJYKTOB

MATLAB,

Simulink wu SimPowerSystems mpu

9KCILTyaTalluu, IMPOCKTUPOBAHUU U HUCCICAOBAHUU SJICKTPOIHCPICTUYCCKUX CUCTEM, d TAKIKC CUCTEM

3IEKTPOCHAOKEHUSI.
3agaun:

- W3y4YUTh OCHOBHBIC METOJBl MOJICIIMPOBAHUS W aHAJIM3a HOPMAJIbHBIX, aHOPMAIBHBIX H
ABAPHUIHBIX PEXKUMOB PabOTHI OOBEKTOB IIEKTPOIHEPTETHKY;
- c¢(hopMUpPOBaATh HABBIK MOJICITMPOBAHUS M aHAIN3A JUHAMHUYECKUX PEKUMOB PabOTHI CHCTEM

AJIEKTPOCHAOKEHUSI.

2. Mecto mucuuminHbl B crpykrype OIIOII BO

JucuummuHa «MoJenupoBaHue B JJIEKTPOIHEPTreTUKE» BXOAUT B HYaCTh, (POPMHUPYEMYIO
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUN, JUCIUILTUH Y4eOHOTO MIIaHa.

Heo0xomuMbIMH YCITOBUSIMU JIJIS OCBOSHUS TUCIIATIIMHBI SBIISIOTCS:

3HaHHE BO3MOXKHOCTEH MPOrpPaMMHOTO OOECIEeUeHUs M BBIYMCIUTEIBHON TEXHUKH ISt
peLIeHHs HUCCIEeN0BAaTEIbCKUX 33/1a4 IMPUKIIAJHOTO XapaKTepa, OCOOCHHOCTEM CHCTEMHOro MOJAXoia
IIPY PELIEHUH 33724 PALMOHATIBHOIO IIPUPOAOIIOJIB30BAHUS;

YMEHHS MCIOJIb30BaTh CUCTEMHBINA MOAXOJ MPU UHTEPIPETAUNUH PE3YIHTATOB TEOPETUUECKUX

HUCCIENOBAHUN,

HaBBIKH 00pabOTKH MH(POPMALIMU U3 PA3IMYHBIX UCTOYHHKOB, B TOM YHCIIE C UCIIOIH30BAHUEM
COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHII.
CopepxaHue TUCLUIUIMHBI SIBJISETCA JOTMUYECKUM IPOJOJDKEHUEM COJEpKAHUS JAUCLHUILINH:
nporpaMma 0akajgaBpuaTa WM ClelHaIuTeTa.
CayKuT OCHOBOM JUIsl M3YYEHMsI CIEIYIOIIMX JUCUUIUIMH: «YTIpaBiI€HUE PEeKUMaMu padOThI
CHCTEM 3JIEKTPOCHAOXKEHU», «ABTOMATU3UPOBAHHBIE CHCTEMBbl YIPABIECHUS 3JIEKTPOCHAOKEHUEMY,

((CHGHI/IaHI)HI)IG BOITPOCHL

AIEKTPOCHAOKEHUSY,

«IlepexoiHbIe

MMpOoNHeCChI B CHUCTEMax

3JICKTpOCH8.6)KeHI/I$I», «HpOCKTHpOBaHI/Ie CHUCTEM 3J'IeKTpOCHa6)KeHI/I$I», «HpaKTI/IKa 0 MOJYUYCHUIO

NEPBUYHBIX HABBIKOB HAY4YHO-HCCIEIOBATEIbCKON paboThI»

(yueOHass mpaxTHKa),

«HayuHno-

HUCCICO0BATCIbCKAasA pa60Ta» (HpOI/IBBO)ICTBeHHaSI HpaKTI/IKa), JJIA BBIITIOJTHCHUA M 3allTUThI BKP.

3. Komnerennunu ody4aromerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHS AUCHUIIITUHBI

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHIINU

HNuaukaropel JOCTHXEHUN
KOMIIETEHIINU
(Mo peann3yemMoi TUCITUILINHE)

[TepeueHs MIaHUPYEMBIX
pe3yabTaToOB

IIK-1. CriocobeH k
OpraHu3aIi HAy4IHO-
HICCIIEN0BATEIbLCKOMN
JIeITEIbHOCTU B 00J1aCTH
(cdepe) mpodeccuoHaTbHOM
JIeITeIIbHOCTH

[1K-1.1. Bnaneer npuemamu
0000111eHNs M KPUTHUECKON
OLICHKH PE3yJIbTaTOB
OTEYECTBEHHBIX U 3apYOEKHBIX
HAYYHBIX UCCIICIOBAHUI 1O
npoOyiemMam >IeKTpo-
IHEPreTUIECKUX CHCTEM U CeTe
IIK-1.2. O600mmaeT,
AQHAJIM3UPYET U KPUTHYCCKU
OLICHUBACT PE3YJILTATHI
OTEYECTBEHHBIX U 3apYOCIKHBIX
HaY4YHBIX UCCIIEIOBAHUMH O
BOTIPOCAM 3JICKTPO-
DHEPreTUYEeCKUX CHCTEM U CeTel

3HaTh. preMbl 0000IICHUS U
KPUTHYECKOH OLIEHKH
Pe3yJIbTaTOB OTEYECTBEHHBIX U
3apyOeKHBIX HAYYIHBIX
HCCIIEIOBAHMH 110 TpobaeMam
AIEKTPO-IHEPTeTUIECKUX
CHCTEM M CeTeH

Ymern: 000011aTh,
aHATM3UPOBATh U KPUTHICCKH
OIICHUBATh PE3YJIbTATHI
OTECUYECTBCHHBIX H 3apyOeKHBIX
HAyYHBIX UCCIIEOBAHUN TTO
BOIIPOCAM 3JICKTPO-
HHEPreTHYECKUX CUCTEM U CeTel
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ITK-1.3. Odopmiser
pe3yabTaThl HAYYHO-
UCCIIEJ0BATEIbCKUX U OIBITHO-
KOHCTPYKTOPCKUX paboT B
COOTBETCTBUH C TPeOOBAHUSIMHU
K HOPMATHBHOM JJOKYMEHTALIUU
B COOTBETCTBYIOIIEH 00IacTH
3HAHUU

Baanern: HaBBIKaMU
odopmIIeHHs Pe3yIbTaTOB
Hay4HO-UCCIICI0OBATEIbCKUX H
ONBITHO-KOHCTPYKTOPCKHUX
paboT B COOTBETCTBUU C
TpeOOBaHUSMU K HOPMATHUBHOM
JIOKYMEHTAITUN

[1K-4. CniocoOeH BBINOIHATD
aHaJ3 PEKUMOB pabOTHI
00BbEKTOB MpodhecCHOHATBLHOM
JeSITeIIbHOCTH

I1K-4.1. 3naeT HOpMATHBHYIO
JIOKYMEHTAITU IO
JMCIIETYEPCKOTO IICHTPA,
OTIPEICIISOIIYIO TIOPSTOK
yIIpaBJICHUS JICKTPO-
SHEPTEeTHYECKUM PEIKUMOM
YHEPTOCHCTEMBI,
TEXHOJIOTHYECKUMHU PEKUMAMH
paboThI U IKCILTYyaTAI[HOHHBIM
COCTOSIHEM OOBEKTOB
JUCTICTYCPU3AIIN

[1K-4.2. IIpumensiet B padote
TEXHUYECKYIO, B TOM YHCJIC
HHCTPYKTUBHYIO U
OIEPATUBHYIO TOKYMEHTAIIUIO
I1K-4.3. Bnageer OCHOBHBIMA
METO/IaMU CO3JIaHMsI U aHaJIH3a
MOJICNIEH, TT03BOJISFOIINX
POTHO3UPOBATh CBOWCTBA,
MTOBEJICHNE U PEKUMBI PAaOOTHI
00BEKTOB PO ecCHOHATBHON
JIESITCIIBHOCTH

3HATBH. HOPMAaTUBHYIO
JIOKYMEHTAIH IO
JTUCIIETUYEPCKOTO LIEHTPA,
OTIPEICIIAIOIIYIO TIOPSOK
yIpaBiIeHUS JEKTPO-
OHEPreTHUYECKUM PEKUMOM
HYHEPrOCUCTEMBI,
TEXHOJIOTUYCCKIUMH PEKUMAMHU
paboThI U SKCIUTYaTallMOHHBIM
COCTOSIHEM OOBEKTOB
JTUCTIETUYePHU3ALUU

YMeThb: IPUMEHATH B paboTe
TEXHUYECKYIO, B TOM YHCIIe
WHCTPYKTUBHYIO H
OTEpPaTUBHYIO TIOKYMEHTALIUIO
Baaaers: MeTogamu co3gaHus
U aHallM3a MoJienel,
MO3BOJISFOIINX IPOTHO3UPOBATH
CBOIICTBa, MOBEJACHUE U PEIKUMBI
paboThl OOBEKTOB
npodeccuoHaNbHOMI
JIESITCIIBHOCTH

4. CTpyKTYpa M coiepsKaHue TUCIUIINHbI

4.1. O0bem y4eOHOI TMCHUTIIMHBI M BUAbI Y4e0HO0Il padoThl

O0beM yacoB (3a4. ef1.)

e Ounas ¢opma 3aounas popma

O0mas yueOHas Harpy3Ka (Bcero) 144 144
(4 3au4. en) (4 3au. en)

Oos3aTesqbHast ayANTOPHAsA yueOHas HArpy3Ka (Bcero) B 56 28
TOM 4HCJIe:
Jlexinu 28 12
CeMuHapCKue 3aHATHS — —
[TpakTudeckue 3aHsITHS 28 16
JlaGopaTopHbie paboThI — —
KypcoBas pabota (KypcoBoii IPOEKT) — —
Jpyrue ¢popMbI 1 METO/IbI OpraHU3aLUN 00Pa30BaATEIBHOTO - -
npolecca
CamocrosiTeibHas padoTa cTyieHTa (BCero) 88 116
dopma arTecTanu HK3aMEH 9K3aMeH




4.2. Conep:xanue pa3iesioB TUCHUILTMHBI

Pa3znes 1. O0mme BONpochl MOIeIMPOBAHUSA.

Tema 1. OcHoOBHBIC TOHATHA U onpeAeneHus. KomnbpiotepHoe MoaenupoBanue. TpeboBanus K
MaTeMaTuueckuM MoneisaM. Kinaccudukaiys MmareMaTH4eCKIX MOJIETICH.

Tema 2. OcHOBHBIE THIIBI 33124 MOJCIUPOBAHMS B eKTpocHaO)keHnu. OcoOeHHOCTH 3a1a4
MOJIEJIUPOBAHUS B DJIEKTPOCHAOKEHHUU.

Tema 3. OcHoBsl pabotsl c MATLAB.

Tema 4. OcHoBBI paboThl ¢ Simulink.

Tema 5. OcnoBsl paboTsl ¢ SimPowerSystems.

Paznea 2. MoaesupoBaHue 3JIeMEHTOB M PEKUMOB PadOThI CHCTEM 3JIEKTPOCHAOKEHUS
NPOMBINLIEHHBIX NPeANPUATHI.

Tema 6. MaTemaTuueckue Mojiel 0a30BbIX AIEMEHTOB 3JIEKTPOTEXHUKH.

Tema 7. MoaenupoBaHue 3JIEMEHTOB CHUCTEM 3JIEKTPOCHa0keHusA. MaTemarnuyeckas MOJENb
JUHUH 3JeKTponepeaay.

Tema 8. Matemarnueckas MOJIeNIb ABYXOOMOTOYHOTO TpaHc(opmaTopa.

Tema 9. MaTemaTtnueckast MOENb TPEXOOMOTOYHOTO TpaHchopmarTopa.

Tema 10. MonenupoBanre KOMIUIEKCHON Harpy3KH.

Tema 11. MonenupoBanue M HCCIEIOBAaHUE IEPEXOJHOrO Ipoliecca B HHAYKTUBHOCTH,
KOHJIEHCATOPE U BBIIIPSIMUTEIIE.

Tema 12. MoaenupoBaHue 1 UCClieJOBaHHE TPAaHC(HOPMATOPHON MOICTAHITHH.

Tema 13. MoaenupoBaHue U HCCIEAOBAHUE ABUTATENsl MOCTOSHHOTO TOKAa M aCUHXPOHHOIO
JIBUTATETIS.

Tema 14. MonenupoBaHie U UCCIIEIOBAHNE ACHHXPOHHOT'O 3JIEKTPOIPUBO/IA.

4.3. Jlexuun

O0BbeM 4acoB
Ha3zBanue reMbI Ounas 3aouHas

dopma ¢opma

Ne
n/n

OcHoBHBIE IOHATHS U onpeienenusi. KommnbrotepHoe

1 |monmenupoBanue. TpeboBaHUs K MATEMATHYECKUM MOJICIISIM. 2 —

Knaccudukanus MaTeMaTHUeCKUX MOJIENEH.

OcHoBHbIE THUIIBI 33]]a4 MOJIETTUPOBAHUS B JIEKTPOCHAOKEHUH.

Oco0eHHOCTH 3a1a4 MOACITUPOBAHUS B JIEKTPOCHAOKEHUH.

OcHossl pabotel c MATLAB.

OcHoBBI pa0boTs! ¢ Simulink.

OcHoBbl paboTsl ¢ SimPowerSystems.

Marematuueckue MoJIeiIu 0a30BbIX AJIEMEHTOB JIEKTPOTEXHHUKH.

MonenupoBaHue 3J1€EMEHTOB CUCTEM 3JIEKTPOCHAOKEHUS.

MaremaTHueckasi MOIe€JIb JIMHHUM AJIeKTponepeaay.

MaremaTtnueckas MOJI€Nb ABYX0OMOTOYHOI O TpaHc(opmaropa.

MatemaTrnyeckasi MOJIe]Ib TPEXOOMOTOYHOTO TpaHCchopMaTopa.

MoenupoBaHre KOMIUIEKCHON HArPy3KH.

MonenupoBaHue U Hcciel0BaHKe EPEX0IHOro mpoliecca B

WHJIYKTHBHOCTH, KOHJICHCATOPE M BHIIPSIMUTETIE.

MonenrpoBaHue U ncciieioBaHle TpaHC(HOPMATOPHOM MOACTaHIIUH.

MopenupoBaHue U UCCIeI0OBAaHNUE IBUTATENs TIOCTOSTHHOTO TOKA U

ACHHXPOHHOTO JIBUTATEIIS.

MojiennpoBaHye 1 UcCieI0BaHHe aCHHXPOHHOTO JIEKTPOIIPUBOJIA.
Hroro:
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4.4. IlpakTHYecKHue 3aHATHS

O0BbeM 4acoB

1‘3‘;’; Ha3panue Tembl Ounas | 3aounas
(popma (popma
OcCHOBBI KOMIIBIOTEPHOTO MOJIepoBaHus. TpeboBanus K
1 |marematmueckum mMozeisM. Knaccupukanus MaTeMaTHYeCKIX 2 -
MOJIEJIEH,
2 OCHOBHBIE THITBI 1 0OCOOCHHOCTH 33/1a4 MOJICTTMPOBAHUS B 5 B
2JIEKTPOCHAOKEHUU.
3 |OcuoBsl pabotsl c MATLAB. 2 2
4 |OcuoBbI paboTsl ¢ Simulink. 2 2
5  |OcuoBsl pabotsl ¢ SimPowerSystems. 2 2
6 |MaremaTHuecKkue MO/EIH 0a30BBIX AIEMEHTOB JICKTPOTEXHHUKH. 2 —
7  |MaremaTuueckasi MOJEJIb JUHUM 3JI€KTponepesay. 2
8 |MaremaTHueckas MOAEIb IByX0OMOTOYHOTO TpaHchopMmaropa. 2 —
9  |MaremaTHuecKkasi MOAEIb TPEXOOMOTOYHOTO TpaHChHOopMaTOpa. 2
10 |MopenupoBaHue KOMIUIEKCHOM HAarpy3KH. 2 2
11 MonenupoBaHue U UCCIIEOBaHKE IEPEXOAHOT0 Ipoliecca B 9 2
WHIYKTHBHOCTH, KOHJICHCATOPE M BHIIPSIMUTETIE.
12  |MogaenupoBaHue U UCCIEAO0BaHUE TPAHCHOPMATOPHOM IMOACTAHITHH. 2 2
13 MonenupoBaHue U UCCIEeIOBAaHUE IBUTATENIS TOCTOSHHOTO TOKa U 9 2
ACHHXPOHHOTO JIBUTATEJIS.
14 |MonenupoBaHUe U UCCIIEIOBAaHNE ACHHXPOHHOTO AJIEKTPONPUBOJIA. 2 2
Hroro: 28 16
4.5 .JlabopaTtopHbie padoThI
Jlabopamopusie pabomol He npedycmompenvl y4eOHbIM NIAHOM
4.6 CamocTtosiTeJIbHAs pa00Ta CTY/ACHTOB
e O0bem yacos
wn Ha3Banue Tembl Bux CPC Ounas | 3aounas
(popma (popma
KommproTepHoe MoiepoBaHue. N3yuenne JeKIMOHHOTO
1 TpeboBaHMs K MaTEMaTUYECKUM Marepuana. 6 8
monensm. Kiaccugukanus [ToaroroBka Kk IpaKTUYECKUM
MaTeMaTHYECKUX MOJIeNIEH. 3aHATHUSIM.
OCHOBHBIE THUIIBI 33124
MO/JICJIUPOBAHUS B N3y4yeHue JeKIHOHHOTO
2 AIIEKTPOCHAOKEHHH. MaTepuana. 5 8
OcobeHHocTH 3a1a4 [TonroToBka K MpakTUYECKUM
MOJICIIMPOBAHUS B 3aHATHUSM.
DIIEKTPOCHAOKECHHH.
N3yueHne neKIMOHHOTO
OcHOBBI paOOTHI C MPUKIIATHBIMU
3  |mporpammamu MATLAB, MaTeprasa. 13 17
Simulink, SimPowerSystems. TozrorosKa K mpaTHIeCKHM
3aHATHUSIM.
MaremMaTnyeckue MOJEIN
0a30BbIX AJIEMEHTOB H3yueHue JICKIHORHOTO
4 |PIEKTPOTEXHHUKH. Marepuaa. 6 8
MaremaTtnueckas MOJEIb JIMHUI HoxroTosxa k npakTiseckim
3aHATHUSAM.

JIIEKTPOIepeaay.




MareMmaTtnyeckass MOJEIb N3yuenre neKIMOHHOTO
5 JBYXOOMOTOYHOTO U Marepuarna. 5 8
TPEXOOMOTOYHOTO [ToaroroBka K MpakKTUYECKUM
TpaHc(hOpMaToOpoOB. 3aHATHUSIM.
MoaenupoBaHre KOMILIEKCHON
N3ydeHnne 1eKIMOHHOIO
Harpysku. MonenupoBaHue u
Marepuana.
6 HCCJICIOBAHKE TTEPEXO0THOTO 6 10
[ToaroroBka K IpaKTUYECKUM
npoiiecca B MHAYKTUBHOCTH,
3aHATHSAM.
KOHJICHCATOPE W BBIIIPSIMUTEIE.
N3y4eHnne 1eKIUOHHOIO
7 MopaenupoBaHHe U UCCIEIOBAHUE Marepuana. 6 10
TparncopmatopHor moacTaHuu.| IloaroToBka K MpaKTHYECKHM
3aHATHSAM.
N3y4eHnne 1eKIUOHHOIO
MopenupoBaHue 1 UCCIEAOBAHUE
Martepuana.
8 JIIBUTATENS IOCTOSIHHOTO TOKA U 6 10
[ToaroroBka Kk MpaKTUYECKUM
ACUHXPOHHOT'O JIBUTATEIIS.
3aHATHSAM.
N3y4eHnne n1eKIuOHHOTrO
9 MoaenupoBaHue U UCCIEIOBAHUE MaTtepuana. 5 10
ACHHXPOHHOTO 3JIEKTponpuBoa. | [loAroToBKa K MpakTHYECKUM
3aHATHSAM.
IIpopaboTka n3ydueHHOro
10 |IloxroroBka K SK3aMeEHY. pop Y1 27 27
Marepuaia
Hroro: 88 116

4.7. KypcoBble paGoThbl/IPOEKTHI 110 AUCHHUILIMHE
Kypcosvie pabomui/npoexmol He npedycmompeHul yueOHbIM NIAHOM

5. O6pa3oBare/ibHbI€ TEXHOJIOTUH

B npomecce oOyueHus il TOCTHKEHUS TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHS JWCIUILTHHBI
UCTIOJIB3YIOTCS CIelyIoIe 00pa3oBaTeIbHbIE TEXHOJIOTUU:

- TpPaJWIMOHHBIE OOBSCHUTEIHHO-MIUTIOCTPATUBHBIC TEXHOJIOTUH, KOTOpPHIE 00ECIEeunBaIOT
JMOCTYMHOCTh Y4eOHOrOo MaTepuana Aisi OONBIIMHCTBA CTYACHTOB, CHCTEMHOCTh, OTPabOTaHHOCTH
OpTaHU3AIMOHHBIX ()OPM U TIPUBBIYHBIX METOJIOB, OTHOCHTEIIHFHO MaJbIe 3aTPAThl BpEMEHHU;

- UHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHAS] TEXHOJIOTHS, B TOM YHWCJEe BU3yalW3allusl, CO3JaHHE
AIIEKTPOHHBIX YUEOHBIX MaTEPHAJIOB;

- HCTOJBb30BAaHUE DIIEKTPOHHBIX 00pPa30BaTEIBHBIX PECYPCOB MPH MOJATOTOBKE K JICKIIHSIM,
MPAKTUYECCKUM U JTa00PaTOPHBIM 3aHSITHSIM;

- TEXHOJOrus mMpoOJeMHOro oOyueHHus, B TOM 4YHCJIE B paMKax pa3dopa MpoOIeMHBIX
CUTYyaIui;

- TEXHOJIOTHSI Pa3BUBAIOIIEr0 OOy4YEHHs, B TOM YKCIIe TIOCTAHOBKA M PEIICHUE 33]a4 OT MEHee
CJIOKHBIX K 00JIee CJIOKHBIM, Pa3BUBAIOIINX KOMIIETCHIIUHU CTY/ICHTOB.

B pamkax mepedyrcieHHBIX TEXHOJIOTHI OCHOBHBIMH METOJaMH OOy4eHHUS SBISIOTCS: paboTa B
KOMaH/Ie, CaMOCTOsATeNIbHAs paboTa, mpobieMHOe O0yIEHHE.

6. YueOHO-MeTOANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre T CIHIIHHbI

a) OcHOBHas UTEpaTypa:

1. Tony6eBa, H. . MaremaTiueckoe MOJeIMpPOBaHUE CUCTEM M IPOILIECCOB : yuyeOHOe mocodue
st By3oB / H.B. Tomy0OeBa. — 4-¢ u3n., uchp. u jgon. — Cankr-IlerepOypr : Jlans, 2024. — 244 ¢. —
Texkct: onexTpoHHbli // JlaHb JJIEKTPOHHO-OMONMoTeyHass cuctema [caiit]. — URL:
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https://e.lanbook.com/book/393023?category=917 — Pexxum moctymna: ajisi aBTOpU3. TOJIb30BATEIICH.

2. TletpoB, A.B. MoaenupoBanue mporeccoB U cucteM : yuebnoe mocooue / A.B. Ilerpos. —
Cankr- IlerepOypr : Jlamp, 2022. — 288 c. — Tekct: 3nexTpoHHBIH // JlaHb : 3JIEKTPOHHO-
OubMoTeuHast cucreMa [caiit]. - URL:
https://e.lanbook.com/book/212213?category=1537&publisher= — Pexum mocryma: s aBTOPH3.
M0JIb30BaTENEH.

0) lonomHuTebHAS TUTEPATYpA:

1. O6yxos, C.I'. MaTemaTiuueckoe MOJCIMPOBAHNE B CHCTEMaX AJIEKTPOCHAOXKEeHHS: yueOHoe
nocobue / C.I'. O0yxoB. — Tomckuii moauTeXxHUYeCKui yHuBepcuter. — Tomck: M3a-Bo Tomckoro
NOJUTeXHUYeCKoro yHuBepcutera, 2014 — 84 ¢. — Tekcr: anektpoHHblit // KopriopatuBHbiii moprai
Tomckuii MTOJIUTEX : AJICKTPOHHO-OMOINOTEYHAS cucrema [caiir]. — URL:
https://portal.tpu.ru/SHARED/s/SEROB/uchebrab3/Tab/UP.pdf — Pesxum moctyma: cBoOOIHBIH.

2. Jlro6uenko, B.S. IlpumeHeHne MaTEeMaTHYECKOTO MOJICIUPOBAHUS B  3ajadax
AJIEKTpOdHEpreTukn: yueOHoe mocobue / B.S. Jlrobuenko, C.B. Ponpiruna. — HoBocubupcek M3n-Bo
HI'TY, 2018 — 72c. — Tekcr: snekrponHbiit // Hay4Ho-TexHuueckas OuOmmoreka Kys3['TV:

AIICKTPOHHO-OMOIHOTEYHAS cucTema [caiiT]. - URL: http://ruslan-
wildfly.kuzstu.ru/pwb/detail?db=CAT&id=vtIs000145036 — Pexxum goctyma: CBOOOAHBIN.

3. MonenupoBanue B IJIGKTpO3HEpreTuke : ydeOHoe mocodbue / A.D. IlaTanos,
WN.H. BopotHukoB, M.A. Macrenanenko u Jap. ; CTaBpOIONbCKUNA T'OCYAApCTBEHHBIM arpapHbIil

yuuBepcuteT. — CraBpononb : Arpyc, 2014. — 140 c. — Tekcr: anekTpoHHbIi // YHHUBepcUTETCKAS
oubmoreka ONLINE [caiir]. — URL: https://biblioclub.ru/index.php?page=book&id=277510 -
Pexxum noctymna: nmo noamnucke.

B) METOJMYECKHUE YKA3AHUS:

1. HWccrnenoBanue H MOJICITUPOBAHHE DIIEKTPOIHEPTETHUECKUX CHCTEM @ METOJAMYCCKHE
ykazanus / JILA. Bnankas, H.I'. CemenoBa; OpenOyprckmii roc. yH-T. — OpenOypr, 2018. — 40 c.
Tekcr: anexkrpoHublit // OTKpbITas >ICKTpOHHass OHOIMOTEKA Haquo-06pa3013aTeanHx pecypcoB
OpeHOYpXKbs [caitT]. URL:
http://elib.osu. ru/b|tStream/l23456789/14563/1/%d0%92%d0%bb%d0%b0%d1%86%d0%ba%d0%b0
%d1%81%20%d0%b8%d1%81%d1%81%d0%bb%d0%hb5%d0%b4%d0%be%d0%b2%d0%b0%d0%
bd%d0%b8%d0%hb5.pdf — Pexum nocryma: cBOOOAHBII.

r) UatepHer-pecypcsbl:

1. MunucrtepcTBo 00pa3zoBaHus U Hayku Poccuiickoit @enepanuu — http://MuHoOpHayKu.pd

2. MunucrepcTBa INPHUPOJIHBIX pecypcoB M skojoruu Poccuiickoit ®Penepauun —
http://www.mnr.gov.ru

3. ®enepanpHast ciyx0ba 1Mo Haa30py B chepe oOpazoBanus U Hayku — http://obrnadzor.gov.ru

4. MunucrepctBo o0OpazoBanus U Hayku Jlyranckoit Hapognoit PecnyOnuku —
https://minobr.su

5. MWUHHCTEPCTBO TPHUPOAHBIX PECYPCOB W OIKoJorMuecko Oe3omacHoctn JIHP —
https://www.mprlnr.su

6. Haponusiii coer Jlyranckoit Hapoauoit PecyOmuku — https://nsinr.su

7. Tlopran ®enepalbHBIX TOCYJapCTBEHHBIX O0pA30BaTEIbHBIX CTAHAAPTOB BBICILIETO
obpasoBanus — http://fgosvo.ru

8. denepanbHbiii mopran «Poccuiickoe odpazoBanue» — http://www.edu.ru

9. Nudopmannonnas cucremMa «EnnHOE OKHO JOCTyma K 0Opa30BaTeNbHBIM pecypcam» —
http://window.edu.ru

10. depepanbHbIi HIEHTP HHOOPMAIIMOHHO-00pa30BaTeIbHBIX pecypcoB — http://fcior.edu.ru



https://e.lanbook.com/book/393023?category=917
https://e.lanbook.com/book/212213?category=1537&publisher
https://portal.tpu.ru/SHARED/s/SEROB/uchebrab3/Tab/UP.pdf
http://ruslan-wildfly.kuzstu.ru/pwb/detail?db=CAT&id=vtls000145036
http://ruslan-wildfly.kuzstu.ru/pwb/detail?db=CAT&id=vtls000145036
https://biblioclub.ru/index.php?page=book&id=277510
http://elib.osu.ru/bitstream/123456789/14563/1/%d0%92%d0%bb%d0%b0%d1%86%d0%ba%d0%b0%d1%8f%20%d0%b8%d1%81%d1%81%d0%bb%d0%b5%d0%b4%d0%be%d0%b2%d0%b0%d0%bd%d0%b8%d0%b5.pdf
http://elib.osu.ru/bitstream/123456789/14563/1/%d0%92%d0%bb%d0%b0%d1%86%d0%ba%d0%b0%d1%8f%20%d0%b8%d1%81%d1%81%d0%bb%d0%b5%d0%b4%d0%be%d0%b2%d0%b0%d0%bd%d0%b8%d0%b5.pdf
http://elib.osu.ru/bitstream/123456789/14563/1/%d0%92%d0%bb%d0%b0%d1%86%d0%ba%d0%b0%d1%8f%20%d0%b8%d1%81%d1%81%d0%bb%d0%b5%d0%b4%d0%be%d0%b2%d0%b0%d0%bd%d0%b8%d0%b5.pdf
http://минобрнауки.рф/
http://www.mnr.gov.ru/
http://obrnadzor.gov.ru/
https://minobr.su/
https://www.mprlnr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
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DNeKTpOHHBIE OMOINOTEYHBIE CUCTEMBI U PECYPCHI:

1. DNeKTpOHHO-OUOIMOTEeUHAS

http://www.studentlibrary.ru/cqi-bin/mb4x

CUCTEMA

«KoHcynpTaHT CTyJEHTa» —

2. DnekTponHo-OubMoTeuHas cucrema «StudMed.ru» — https://www.studmed.ru
3. Hayunas snektponnas 6ubimmnoreka eLIBRARI.RU» — http://elibrary.ru
4. OBC UznarenscrBa «JIAHBb» — https://e.lanbook.com

HNudopmanmonHsbIil pecypc OnOIM0oTeKH 00pa30BaTeIbHON OpraHU3aINH
1. Hayunas 6ubnaunoreka umenu A. H. Konsiepa — http://biblio.dahluniver.ru

1. MaTepnaﬂbno-TexnnquRoe H MporpaMMHoe¢ odecmeyeHue JAUCHUIIIIHHDBI

OcBoenue

JTUCHUTIIINHEI

«MonenupoBanue

B SJICKTPOIHCPI'CTUKEY nmpearoJaract

HCIIOJIB30BaHHUEC aKaJCMHUYCCKUX ay,I[I/ITOpPlﬁ, COOTBETCTBYHOIIINX HeﬁCTBYIOHIHM CAHUTAPHBIM H

IIPOTUBOIIOKAPHBIM HOPMaM M IpaBuwiaM. JIEKIIMOHHBIE U IIPAKTUYECKHE

3aHATUA  MOIYT

MIPOBOJAMUTHCA B KOMIIBIOTEPHOM Kilacce (KOMIBIOTEPHI ¢ AOCTYNoM B MHTEpHET, npeaHa3HaueHHBIC
JUIsE pabOTBl B 3JIEKTPOHHOH 00pa3oBaTeNIbHOM Cpele) WIM C TPUMEHEHUEM IPEe3eHTAIIMOHHOM
TEXHHUKH (IPOEKTOP, SKPaH, KOMIIBIOTED).

Pabouee mecTo mpenogaBatelis, OCHAIIEHHOE KOMITBIOTEPOM € IOCTYIIOM B MHTEpHEeT.

[TporpammHuoe obecrieueHue:

DOYyHKUHMOHATbHOE
Ha3HauYeHHue

BecnmiiaTHoe
NporpaMMHoe
ob0ecneuenmne

CcebLiKu

OducHblii naketr

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OneparnmoHHasi cucTemMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

bpaysep

Firefox Mozilla

http://mww.mozilla.org/ru/firefox/fx

Bpayszep

Opera

http://www.opera.com

IToyTOoBBII KITUEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

Daiin-MeHeKep

Far Manager

http://www.farmanager.com/download.php

Apxusatop

7Zip

http://ww.7-zip.org/

I'paduueckuii penakrop

GIMP (GNU Image
Manipulation Program)

http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP

Penakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuonuieep VLC http://www.videolan.org/vic/
IIpuknanHas nporpamma

JUTSE MOJISITAPOBAHUS MATLAB R2024a https://www.mathworks.com

YCTPOMCTB U CUCTEM

[Tpuknagnas mporpamMmma
JUISL MOJIEITMPOBAHUS
ANEKTPUIECKUX
DHEPIreTUYECKUX CUCTEM

SimPowerSystems

https://www.mathworks.com



http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
http://elibrary.ru/
https://e.lanbook.com/
http://biblio.dahluniver.ru/
http://www.libreoffice.org/
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/

8. ®oHI O1LIEHOYHBIX CPEeACTB AJIsl NPOBEACHUS TEKYIero KOHTPOJIs

10

4 HpOMe)KyTO‘lHOﬁ aTTeCTAalluM 10 JTUCHMIIJIMHE

Macnopt

OIIEHOYHBIX CPEJICTB M0 Y4eOHOH THCIHMILINHE
«MopaennpoBaHue B 3JIEKTPOIHEPreTHKE)

[lepeuens komneTeHM, GOPMUPYEMBIX B Pe3yJIbTaTe OCBOCHUS YU€OHOM NUCIUILTUHBI

WNunukaTopsl OTarbl
No Kon PopmyHp opka JOCTHKEHU N Tembl yueOHOU dbopmupoBaHUS
/11 | KOMIIETEHIINH KOHTPOIMPYCMOH KOMIIETEHINH JUCLUTLTHHBI (cemectp
KOMIICTCHITUN
(o TUCHUIUIUHE) U3YUYCHHUS)
1 T1IK-1 CnocoleH K [1K-1.1. Bnaneer Tema 1. OcHOBHEIE 1
OpraHHU3aIi nprueMaMu TIOHSATHSI U OTIpeieIie-
Hay4HO- 000011eHus U Hus. KomnbroTepHoe
HCCIIEJIOBATENILCKON |KPUTUYECKOMN MOJEIUPOBAHUE.
JeSITEIbHOCTH B OIICHKH pe3ynbTaToB | TpeboBanus k
obmactu (cdepe) OTCUYECTBCHHBIX U |MAaTEeMaTHYECKUM
npodeccnoHanbHOM |3apyOesKHBIX MOJIETISIM.
JeSATSIIHOCTH HAyYHBIX Knaccudpukamnus
WCCJICIOBAHUM 110  |MaTeMaTUYEeCKUX
npobiemMam MoJIeeH.
AIEKTPO- Tema 2. OcHOBHBIE 1
OHEPreTHYSCKUX THUTIBI 33149
CUCTEM U ceTeit MOJICJIMPOBAHUS B
ITK-1.2. O6o0maer, |37meKTpOCHA0KECHUH.
aHAIU3UPYET U OcobenHoctH 3a1a4
KPUTHYCCKH MOJICTTUPOBAHUS B
OIICHHBAET ANEKTPOCHAOKEHUH.
pe3ynbTaThl Tewma 3. OcHOBBI 1
OTCUCCTBCHHBIX U |paboTel ¢ MATLAB.
3apyOexHBIX Tema 4. OcHOBBI 1
Hay4YHBIX paboTtsel ¢ Simulink.
HCCIICIOBAaHUN 10 |Tema 5. OCHOBHI 1
BOIIPOCAM BJIEKTPO-  |paGOTHI ¢
OHCPTCTUICCKUX SimPowerSystems.
CHCTEM M CeTeH Tema 6. Marematu- 1
ITK-1.3. OpopMISET |yeckne Momenu
PE3yAbTaThl HAYYHO- |6a30BBIX AJIEMEHTOB
HCCIIC/I0BATEIBCKHX |3)1eKTPOTEXHHUKH.
U OTIBITHO- Tema 7. 1
KOHCTPYKTOPCKUX  \MoaenupoBaHHe
pabor B 3JIEMEHTOB CUCTEM
COOTBETCTBUH C JIEKTPOCHAOKEHHUS.
TpeOOBaHMAMY K Maremaruueckast
HOPMaTHBHOM MOJeNb JTUHUN
AOKYMEHTalluu B JJIEKTponepeIay.
COOTBETCTBYIOMIEH  |Tepa 8. Maremaru- 1

o0JacTy 3HaHUI

gecKast MOJEIb
JTBYXOOMOTOYHOTO
TpaHchopmaropa.
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Tema 9. Maremaru-
4eckasi MOJIeIb
TPEXOOMOTOYHOTO
Tparcdopmaropa.

Tema 10.
MoaenupoBanue
KOMIIJICKCHOM
Harpy3KHu.

Tema 11.
MoaenupoBanue u
UCCIIEIOBaHKE
MEePEX0JIHOTO
nporecca B
WH]JTYKTUBHOCTH,
KOHJIEHCAaTOpe U
BBITIPSIMUTEIC.

Tema 12.
MoaenupoBanue u
UCCIIEIOBaHKE
TparchopmaTopHOn
MOJICTAHITHUH.

Tema 13.
MoaenupoBaHue u
HCCIIEIOBAHNE
JBUTATEIIS
IIOCTOSAHHOT'O TOKAa U
ACHHXPOHHOI'O
JIBUTATEI.

Tema 14.
MoaenupoBanue u
UCCJIEIOBAHNE
ACUHXPOHHOTO
3JIEKTPONPUBO/JIA.

[1K-4

Crniocoben
BBITIOJTHSATH aHATTN3
PEXUMOB pabOTHI
00BEKTOB
npogecCuoHAITBHON
JeSATSIIbHOCTH

I1K-4.1. 3naer
HOPMATHUBHYIO
JIOKYMCHTAIU IO
JUCTIETYEPCKOTO
LIEHTpa,
OTIPEICIIAIOIYIO
HOPSIIOK
yIpaBJICHUS
JIIEKTPO-
DHEPreTUUCCKUM
PEKAMOM
YHEPTOCHCTEMBI,
TEXHOJIOTMYECKUMU
peKUMaMU PabOThI
u
IKCIUTYaTaIHOHHBIM
COCTOSTHUEM
00BEKTOB
JUCTIETYePU3AIIAN

Tema 1. OcHOBHEIE
MOHSITUS U OTIpefene-
Husi. KomnbroTepHoe
MOJICTTHPOBAHUE.
TpebGoBanust k
MaTeMaTU4eCKUM
MOJIEIISIM.
Knaccudpukanus
MaTeMaTUYECKUX
MoJeIei.

Tema 2. OcHOBHBIE
THUTIBI 33129
MOJICTTUPOBAHUS B
INEKTPOCHAOKEHUH.
OcobeHHocTH 3a1a4
MOJICTTUPOBAHUS B
AJIEKTPOCHAOKEHUH.

Tema 3. OcHOBBI
pabotel c MATLAB.
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[1K-4.2. [Ipumensier
B pabore
TEXHUYECKYIO, B TOM
YHClIe
WHCTPYKTUBHYIO U
OTIEPATUBHYIO
JIOKYMEHTAITHIO
IIK-4.3. Bnaneer
OCHOBHBIMH
METOAaMH CO3IaHUS
M aHaJIM3a MOJCIICH,
ITO3BOJISIONIMX
MIPOTHO3UPOBATH
CBOMCTBA,
MOBEJICHUE U
PEXKUMBI pabOThI
00BEKTOB
poQeCCHOHAIBHON
JIeATEIILHOCTU

Tema 4. OcHOBEI
pabotsl ¢ Simulink.

Tema 5. OcHOBBI
paboTsI ¢
SimPowerSystems.

Tema 6. Marematu-
yecKHe MOJEHN
0a30BBIX DJIEMEHTOB
IIEKTPOTEXHUKH.

Tema 7.
MoaenupoBanue
3JIEMEHTOB CHCTEM
3JIEKTPOCHAOKEHUS.
Maremarudeckas
MoOJeNnb JUHUNA
3JIEKTPOIIEPEIAY.

Tema 8. MaremaTu-
yecKast MOJIE/Ib
JTBYXOOMOTOYHOTO
Tparcdopmaropa.

Tema 9. MaremaTu-
yecKast MOJIE/Ib
TPEXOOMOTOYHOTO
Tparcopmaropa.

Tema 10. Moaenupo-
BaHHE KOMILUICKCHOU
Harpy3KHU.

Tema 11.
MoaenupoBanue u
UCCJIEIOBAHNE
TEePEX0THOTO
npoiiecca B
WHJTYKTUBHOCTH,
KOHJIEHCATOpE U
BBITIPSIMUTETIE.

Tema 12.
MoaenupoBanue 1
UCCIIeIOBaHHE
TpaHchopMaToOpHOI
MOJICTaHITHH.

Tema 13.
MonenupoBaHue u
HCCIIEIOBAHUE
JIBUTaTEIIst
IIOCTOAHHOI'O TOKA U
ACHHXPOHHOTO
JIBATATEJI.

Tema 14.
MoaenupoBanue 1
HCCIIeTOBaHNE
ACUHXPOHHOTO
3JIEKTPONPUBO/JIA.
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IToxazarenu u KPpUTCPpUH OLICHUBAHUA KOMHGTGHHHﬁ, OIIMCaHHUC IIKaJl OICHUBAHUA

[Inanupyembie
WNunukaTopel Kontponupyemeie | HaumeHnoBanue
Ne Kon . pe3yabpTaThbl N
JOCTH>KEHU I TEeMbI Y4eOHO OLIEHOYHOT'O
/11 | KOMIIETEHIIU N 00y4YeHus 110
KOMITETEHITUHI JUCITUTUIAHBI CpeacTBa
JIUCIUTUIMHE
1 [1K-1 [IK-1.1. Bnaneer 3HaTh. IPUEMBI Tema 1. Bormpockr st

npueMaMu 00001IeHus 1 Tema 2. KOHTPOJIS
00001IeHNS 1 KPUTHYECKON Tema 3. YCBOCHUS
KPUTHYECKOM OLIEHKH |OLIEHKH pe3ysbTaToB |Tema 4. TEOPETUUECKOI0
pe3yJbTaToOB oreuecTBeHHBIX 1 |Tema b. marepuarna,
OTEUYECTBEHHBIX U 3apyOeKHBIX Tema 6. TECTOBBIE
3apyOeKHBIX HayUHBIX [HAYYHBIX Tema 7. 3aJJaHus,
HCCIIEIOBAHUH T10 HCCIICIOBAHUH T10 Tema 8. BBINIOJIHEHUE
npobiieMaM 3JIeKTpo- (mpobiieMaM aektpo-| Tema 9. 3aJaHus Ha
HYHEPTEeTUUECKHUX ASHEPTreTUUECKUX Tema 10. MPAKTUYECKUX
CHCTEM M CETeU CHCTEM M CETeU Tema 11. 3aHATHIX
IIK-1.2. O6o06miaer, |YMern. 0000mats, |Tema 12.
aHAIU3UPYET U aHAIM3UPOBATH U Tema 13.
KPUTHYECKH KPUTHYECKH Tema 14.
OILICHUBAET OILICHUBATH
pe3yabTaThI pe3ynbTaThI
OTEUYECTBEHHBIX U OTEUYECTBEHHBIX U

3apyOeKHBIX HAYIHBIX
UCCJIEIOBaHUI 110
BOTIPOCAM 3JICKTPO-
SHEPreTUIEeCKUX
CUCTEM U ceTel
[1K-1.3. Odopmuser
pe3yabTaThl HAYYHO-
UCCIIEI0BATEIbCKUX U
OTIBITHO-
KOHCTPYKTOPCKHUX
paboT B COOTBETCTBUU
¢ TpeOOBaHUAMHU K
HOPMAaTUBHOMN
JOKYMEHTAIUH B
COOTBETCTBYIOLICH
o0nacTu 3HaHUH

3apyOeKHBIX
Hay4HbIX
HCCIICIOBAHUH T10
BOITPOCAM 3JIEKTPO-
YHEPTEeTUUECKUX
CHCTEM U CeTeU
Baaners: HaBbIKaMu
odopMIIeHHS
pe3yabTaTOB
Hay4HO-
HCCJIEI0BATEIECKUX
Y OMBITHO-
KOHCTPYKTOPCKHX
pabort B
COOTBETCTBUU C
TpeOOBaHUSIMU K
HOPMAaTUBHOMN
JIOKYMEHTAITUN
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2 [1K-4

I1K-4.1. 3naer
HOPMAaTUBHYIO
JIOKYMEHTAITHIO
JIUCIIETYEPCKOTO
IIEHTpa,
ONPEIETSAIOIYIO
MOPSIIOK YITpaBJICHUS
AJEKTPO-
SHEPTeTUYECKUM
pPEKUMOM
SHEPTrOCHUCTEMBI,
TEXHOJIOTHYCCKUMHU
pekruMamMu pabOThI U
AKCIUTyaTallMOHHBIM
COCTOSIHHEM OOBEKTOB
JTUCTIETYEpU3AIUT
I1K-4.2. [Ipumenser B
paboTe TEXHUYECKYIO,
B TOM YHCJIE
UHCTPYKTUBHYIO U
OTIEPATUBHYIO
JIOKYMEHTAIU IO
IIK-4.3. Bnaneer
OCHOBHBIMH
METOJaMH CO3JIaHUs U
aHam3a MoJiejeH,
ITO3BOJISIOIIMX
MIPOTHO3UPOBATH
CBOMCTBA, ITOBEJICHHE
U PeXKUMBI pabOTHI
00BEKTOB
npodeccuoHaNbHOM
JIeITEIILHOCTH

3HaTh.
HOPMAaTUBHYIO
JIOKYMEHTAITHIO
JIUCTIETYEPCKOTO
LIEHTpa,
OMPEIETSIOIYIO
MTOPSIIOK
YIPaBJICHUS
AJEKTPO-
SHEPreTUYECKUM
PEKUMOM
SHEPTrOCUCTEMBI,
TEXHOJOTHYECKUMHU
pexxuMaMu paboThl U
AKCIUTyaTaIlMOHHBIM
COCTOSIHHEM
00BCKTOB
JUCTIeTYEpU3AIIN
YMerh: npUMEHATH
B pabore
TEXHUYECKYIO, B TOM
quCie
WHCTPYKTUBHYIO H
OTIepaTUBHYIO
JIOKYMEHTAIUIO
Baaaerns. MeTomamMu
CO3/IaHUS U aHAJIN3a
MoJeeH,
ITO3BOJISIONIHNX
MPOTHO3UPOBATH
CBOMCTBA,
MOBEJICHUE U
PEXUMBI pabOThI
00BEKTOB
npoQeCCHOHAIBLHON
JIeSITeIbHOCTH

Tema 1.
Tema 2.
Tema 3.
Tewma 4.
Tema 5.
Tema 6.
Tema 7.
Tema 8.
Tema 9.

Tewma 10.
Tema 11.
Tema 12.
Tema 13.
Tema 14.

Bomnpocsr qist
KOHTPOJIS
YCBOCHUS
TEOPETUUECKOTO
MaTepuaa,
TECTOBBIE
3aJaHus,
BBITIOJIHCHHC
3aJaHus Ha
MPAKTUYECKUX
3aHATHAX

8.1. TecToBbIe 3aJaHUA
(Hu3KHit ypOBEHB)
1. B uem 3akmouaercs CyIIHOCTb MPOLIECCa MOJICIUPOBAHUS?
a) 2TO 3aMelIeHUEe OJHOTro OoOBeKTa (OpuUruHaiga) APYruM (MOJENbI0) W (uKcanus Win
U3y4eHHEe CBOMCTB OpUTHMHAJIA ITyTEM UCCIIEOBAaHUS CBOMCTB MOJIENH;
0) MOZeTMPOBaHUE — ITO TIPoIecC (PU3NUECKOTO MO3HAHUS PEeaTbHON CUCTEMBI,
B) MOJICTUPOBAHHE — 3TO MPOLIECC ONMUCAHUS PEabHOW CHUCTEMBI C HCIOJIb30BAHUEM CPE/ICTB
BBIYUCITUTEILHONU TEXHUKH,
T') MOJICTUPOBAHKE — 3TO MO3HAHUE (PU3UUECKUX MPOIIECCOB.
2. Yto moHUMaeTCs 1Mol 00beKTOM-OPUTHHATIOM?
a) KOMITbIOTEpPHAst TEXHOJIOTHS,
0) 5T0 BoOOparkaemasi CUCTEMA,
B) OOBEKTOM-OPUTHHAIOM MOXET OBITh €CTECTBEHHasi W MCKYCCTBEHHAs, peajibHas WU
BoOOpakaeMasi CUCTEMA;
T') 3TO peasibHbIE MPOIIECCHI.
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3. UTo moHUMaeTcs Mo MaTeMaTHIeCKOW MOJIEThIO?

a) MareMaTuyeckas MojJeldb — OTO OIMCAaHUE peaJbHOro O0bEeKTa C IOMOIIBIO
muddepeHINaTbHBIX YPaBHEHUH;

0) MaTemMaTHuyecKas MOJIeJb — 3TO MOJIeJIb, pa3paboTaHHAasi MATEMaTHKOM;

B) IIPE/CTABJICHNUE N3Y4aeMOr0 SBJICHHS, IPOLIECCAa I OOBEKTA C MOMOIIBI0O MAaTEMaTHYECKIX
COOTHOLIEHUH U popmyi;

') MaTeMaTHYECKasi MOJIEb — 3TO OMHCAaHUE 0OBEKTa C TOMOILBIO CUCTEM YPaBHEHUH.

4. C yero HauMHaAETCS MPOIECC MOICTUPOBAHUS ?

a) IpoIecC MOJCTUPOBAHMS HAYMHACTCS C pa3pabOTKH MPOrpaMMBbI;

0) MmpoIiecc MOJICTUPOBAHUS HAYMHACTCS C (hopMaTn3aIiiiu 00BEKTa;

B) MOJICTIMPOBAHNE HAYMHAETCS C BEIOOpA CPEICTB MOJCTUPOBAHHUS;

I') IPaBWIbHBIX OTBETOB HET.

5. HucneHHoe HCCiIeJ0BaHne MOACTH JIaeT

a) BO3MOKHOCTB OIIPEAEISATh Pa3HOOOpa3HbIE XapaKTePUCTUKU MPOIECCOB;

0) ONTUMHU3HPOBATh KOHCTPYKIMM WM PEXKUMBI (YHKIIMOHUPOBAHUS MPOEKTUPYEMBIX
YCTPOMUCTB;

B) UCCJIEI0OBATh OOBEKT;

') BEpHO MEPBOE U BTOPOE YTBEPKACHHUE.

6. Uto coboii IpeCTaBISIeT TEOPHUS MOJICITHPOBAHUS?

a) 9TO TEOpHs pa3pabOTKU MOJIEIIEH;

0) 5TO B3aMMOCBSI3aHHAsT COBOKYITHOCTH IIOJIOKEHHUH, ONpEAENCHU, METOJOB M CPEJICTB
CO3/aHUS U U3YYEHUS MOJIETIEH;

B) COBOKYITHOCTh METOJIOB CO3/IaHUS MOJICIICH;

I') TEOpHUsS 3aMeIleHUs OJHUX OOBEKTOB (OPUTHMHANOB) IPYIUMH OOBEKTaMu (MOJENISAMH) U
UCCIICIOBAaHHSI CBOMCTB OOBEKTOB Ha MX MOJIEIISIX;

1) HET MPaBUILHOTO OTBETA.

7. IMTaketr ELCUT cay>uT 1U1st MOJIETUPOBAHUS

a) IEKTPUYECKOTO OIS,

0) 1oJIsl MOCTOSIHHOTO TOKA,

B) TEMIIEpaTypHOTO TOJIS;

T') BEpHBI BCE BHICKA3bIBaHUS,

1) HET MPaBUIBLHOTO OTBETA.

8.0neKTpocTaTHIECKOE 0JI€ OMUCHIBAETCS YPAaBHEHUSIMU

a) O/1Y;

0) runepOoINIECKOro TUIIA,

B) DJUTUITHYECKOTO THIIA;

I') JMHEHUHBIMUY;

1) HET MPaBUILHOTO OTBETA.

9. Yto moHUMaeTcs MO MPEIMETOM TEOPUH MOACTHPOBAHNUS?

a) MOJIETH pealbHBIX OOBEKTOB UM CUCTEM;

0) COBOKYITHOCTH TIOJIO)KEHUH ONpeAeTICHUH, METOJIOB WIIH CPEACTB MOJCIUPOBAHHS U CaMU
MO/JIeJIH;

B) IIPOTrpaMMHBIE CPECTBA sl pa3pabOTKU MOJIEIIEH;

T') METOJIbI TEOPUU MOJICTHPOBAHMUS;

10. Kakue mojenu BBl 3HaeTe?

a) pusmueckasi, MacmrabHasi, reorpaguveckas, MaTeMaTH4ecKasi, XHMUIecKasi;

0) MaTeMaTHuecKasi, IMUTAIIMOHHAs, ONITUMHU3AIIMOHHAs, MacIITaOHas1, aHAJIOTOBas;

B) ¢u3HMUeCcKas, aHAJIOTOBas, MaTeMaTu4eckas, a0CTpaKTHasl, BEIYMCIUTEIbHAS,

r) hbuznyeckue, MaTeMaTUYECKUE, COLUANIbHBIE.

11. Kakue MeTobl UCTIONB3YIOTCS ISl UCCIICOBAHUS MaTeMaTHIECKOM MOIeTN?

a) aHaIMTUYECKUE, YUCIIeHHbIe, TuddepeHanpuble, rpaduyecKue;

0) aHATUTUYECKUE, UMUTAIIMOHHBIE, BU3yallbHBIC, TpadUUECKUE;
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B) aHAIMTUYECKUE, YUCIICHHBIC, UMUTAIIMOHHBIC, KAYECTBCHHEIE,

') HHTErpajbHbIE U ACUMIITOTHYECKHE.

12. B xakux JIBYX CIy4asiX Mbl CTAJIKUBAEMCsI ¢ IPOOIEMO MOAECTUPOBAHUSA?

a) B Ipolieccax MO3HaHUs U YIIPaBIICHUS;

0) B mporieccax MPOTHO3UPOBAHUS M aHAIIN3A;

B) B Ipolieccax HaOIIOEHUS U alTOPUTMU3ALINH;

I') B IPOU3BOJICTBEHHBIX MPOLIECCAX U ABICHUSIX.

13. YUro noHrnMaeTcs noJ yIpaBJieHUEeM B TEOPHUH MOJECIUPOBAHUS?

a) MPOLIECC JOCTHXKEHHUS LIEJIEBOTO COCTOSHUS;

0) mpolecc 1eeHanpaBIeHHOr0 BO3IEUCTBUS HA OOBEKT;

B) IIPOLIECC CO3J]aHUS YIIPABIISIOIIETO YCTPOMCTBA;

I') yIpaBjeHHe — 3Ta KOPPEKTUPOBKA U HACTPOKKA [apaMeTpoB 0ObEKTA.

14. Kakue tumbsl 00bekTOB BbI 3HaeTE?

a) CTaTMYeCKHH, JUHAMHUYECKHUH, CTOXACTUYECKHH, JI€TEPMUHUPOBAHHBIM, JIMHEWHBIH,
HEJIMHEHUHBII;

0) cratuyeckuil, IMHAMHYECKUN, JE€TEPMUHUPOBAHHBIN, CTOXACTHUYECKUW, HEITUHEHHBIH,
UACHTH()UKAITMOHHBIH;

B) IMHAMUYECKUH, CTATUYECKUI, UMUTAIIMOHHBIN, CTOXaCTUYECKUH, THHEHHBIN, HETMHEHHBIN;

T') IPaBWIBHBIX OTBETOB HET.

15.B kakoit mporpaMmme MOXHO MOJAETUPOBATH JIEKTPUUYECKOE moJie?

a) *FEMM;

6) Microcap;

B) Word;

r) Exel.

16. Yro nmpencrapusier co0oif MOIeNb JTF000H TUIIOBOH TEXHOIOTUIECKOH omnepaun?

a) 9To cucreMa AU epeHnanbHbIX U aIredOpandecKux YpaBHEHHH ¢ 3aJaHHBIMUA HAYallbHBIMU
YCIIOBHSIMU,

0) nuddepeHnnanb HOE ypaBHEHUE,

B) OJI0K-CX€EMa,

T) rpad COCTOSTHUIM.

17. Yto moHUMaeTcs 1Mo TEXHOJIOTHEH MOACIIUPOBAHUS?

a) CTpOro OIpeieTeHHas OCIeJ0BATEIbHOCTD ATANOB UCCIIEJOBAHUS MOJIEIIH;

0) pacueT 3Ha4eHUI TapaMeTPOB CUCTEMBIL;

B) B3IJIsII pa3pabOTUMKa Ha MATEMAaTUYECKYIO MO/IENb;

T') COBOKYITHOCTh MaTeMaTHYECKUX 3aBUCUMOCTEH.

18. Mogens — 3710...

a) CTPYKTypa CUCTEMBI;

0) 00BEeKT-3aMeCTHTEh 00bEKTA-OpUTHHAJIA, 00ECIICUNBAIOIIMIA H3yYeHHUEe HEKOTOPBIX CBOMCTB
OpUTHHAIIA,

B) aJITOPUTM (PYHKLIMOHUPOBAHMUS,

I') onKcaHue o0beKTa.

19. Yro noHnMaeTcs Mo MMUTAIIMOHHBIM MOJICTTUPOBAHUEM?

a) pacyeT XapaKTePUCTHK CUCTEMBI IO 3aJaHHOMY Ha0Opy aHAIMTHYECKUX 3aBHCUMOCTEH.

0) mpoBeieHNE HIKCIIEPUMEHTOB C MaTEMAaTHUYECKOI MO/IENbIO;

B) HCKYCCTBEHHBII BEPOSTHOCTHBIH MPOIIECC IS PEICHNS TOCTaBICHHON 3a/1a4H;

I') AUCKPETHO-COOBITUHHOE IETEPMUHUPOBAHHOE MPEJICTABICHHE UCCIIEAYEMOro Mpoliecca.

20. Kako¥t TiIm MaTeMaTHIeCKUX MOJICIICH UCITONIb3YEeT allTOPUTMBI?

a) aHATUTHYECKHUE;

0) 3HaKOBBIE;

B) UMHUTAIIOHHBIE;

I') JI€TePMUHUPOBAHHBIE.
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Kpurepuu u mkasa olleHUBaHUS 110 OLIEHOYHOMY CpeACTBY «TecTOBbIE 3a1aHUsD»

IITkana oneHUBaHUS Kpurepuit oniennBanus
5 (OTJIMYHO) 85 — 100% npaBHIBHBIX OTBETOB
4 (xopo1o) 71 — 85% npaBUIBHBIX OTBETOB
3 (yIOBIETBOPHUTEIIHHO) 61 — 70% mpaBUIILHBIX OTBETOB
2 (HEeyIOBJIETBOPUTEIIHHO) 60% mpaBUIBHBIX OTBETOB U HIKE

8.2. Bonpochl 17151 KOHTPOJIsl yCBOCHHS TEOPETHYECKOI0 MaTepHuaJjia

(cpenHuii ypoBEHbB)

1. U3 kakux 37€MEHTOB COCTOUT cxema 3amerienus JIDI, kakoBa ux ¢usmueckas CymHoCTh?

2. B ueM cocTOUT OCHOBHOE OTIM4Me cxeM 3ameleHust JIDII ropoackux 3yeKTpruuecKux ceTei
ot cxeMm 3amelteHus JIDII paliloOHHBIX 31EKTPUUYECKUX ceTei?

3. Yem oOyclioBieHa aKTUBHAS 1 EMKOCTHAs MPOBOAMMOCTD JIDTI?

4. B yuem ocHOBHOE oTinune cxeM 3ameleHus JIDII, BeinonHenHbIx npoBogamu CUIIT?

5. Hapucyiite cxemy 3amemienus JIOII, npunsaryro B nporpamme MATLAB, HazoBurte ee
OCHOBHBIEC OTJIMUUS OT cxeM 3amenieHus JISI ropoackux 3eKTpudecKux ceTe.

6. Kakumu crangaptHeiMu Onmokamu Oubnuoreku Simulink MOXXHO MOJEIMpPOBATh y4aCTKU
JIMHUM TOPOJICKUX 3JIEKTPUUYECKUX CETeH?

7. B kakux ciydasx He0OXOAMM Yy4eT eMKOCTHOW mpoBogumoctu JIOII ropoackux
aneKTpudeckux ceteil HanpsokenueM 10 u 35 kB?

8. Kakumu cxemamu 3aMelieHus] MOJICIUPYeTCs IByX0OMOTOUHBIN TpaHchopmarop?

9. Kakue s1eMeHTBl CXEMbl 3aMellleHUus TpaHc(opmaropa YUUTHIBAIOT MAarHUTHYIO CBSI3b
MeX1y 0OMOTKamMu?

10. Kakwme KaraloXHble JaHHBIE HEOOXOAMMO 3HATh IPH OIpPEICNICHHH IapaMeTpPOB
TpancopmaTopa Jisl MOJAEIMPOBAHUS CTAaHAAPTHBIMU OJiokaMu 6ubarorexku Simulink.

11. Kak mepeiitu oT mapamMeTpoB, 3aJlaHHBIX B AOCOIIOTHBIX €IUHMIIAX, K OTHOCUTEJIbHBIM
eMHUIIAM.

12. VI3 xakux pa3iesioB COCTOUT IOJE 3aJlaHusl TapamMeTpoB TpaHcpopmaropa Oyoka Tree-
Phase Transformer (Two Windings) u B Kakux eIMHHWI[AX BO3MOXKHO 3aJaHHUE MapaMeTPOB 3TOTO
6s10Ka?

13. Kak MoxHO ¢ nmomouipto nporpaMmMmbl MATLAB npoBepuTh COOTBETCTBHE IapaMeTPOB
TpaHcopmaTopa, MOJyYeHHBIX PACUE€THBIM ITyTEM, €r0 KaTaJI0KHBIM JIaHHbIM?

14. Kakue cxeMbl COEAMHEHHs OOMOTOK TpPaHC(OPMATOPOB NPUMEHSIOTCS B TOPOACKHUX
AIIEKTPUYECKHUX CETSAX U Ioyemy?

15. Kakumu mapameTrpamu 3a1al0TCsl HArPY3KH B CUCTEMAaX AJIEKTPOCHAOKEHUS?

16. Yto Takoe perynupyromuii 3pdexTt Harpy3ku?

17. Kak Ha3bIBaeTCs 3aBUCUMOCTh U3MEHEHUSI Harpy3Ku BO BPEMEHU?

18. Kakue criocoObl MOJIeTMPOBAaHMS HATPY30K BbI 3HaeTe?

19. Kakue ciocoObl MOJIeTMPOBaHUS HATPY30K MpUMEHsIoTcs B mporpamme MATLAB?

20. Yem otnuuaercs mojaenupoBaHue B nporpamme MATLAB peanbHOro M uaealbHOTO
VCTOYHUKOB JIEKTPUUECKON IHEPTUU?

21. Ot 4ero 3aBUCAT NOTEPYU HAIIPSKEHUS B IUHUN?

22. Yo Takoe noTeps HANPSKEHUS U MaJeHUe HApsHKeHUs ?

23. Kak ompenensitoTcsi NMpoAoJibHAasl M TMOMEPEYHasl COCTABIAIONIME MaJaHUus HANPSKEHUS B
nuHuu?

24. Kak omnpenenseTcs BEIMYMHA NOTEPh HANPSDKEHWS B JIMHUM IIPU pacyeTre CeTH 10
YIPOIIEHHON METOAUKE?

25. Kak BnusieT nmpuHsATas MOJEINb HArpy3KH Ha PE3yJIbTaThl pacyera?

26. Kak Bnusier perynupyomuii 3¢pdekt Harpy3ku Ha ypoBeHb HampsbkeHus B cetu? Kak ero
MO’KHO Y4€CTb IIPH MOJEIUPOBaHUHU ceTH B nporpamme MATLAB?

27. IlocTpoiiTe BEKTOPHYIO AUArpaMMy HaJeHUs] HANPSHKEHUS B JIMHUM C OJTHOM HArpy3KoM Ha
KOHIIE.
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28. B uem pa3Huua B MoJensx JMHUK HanpspkeHueMm 10xkB u 110 kB?

29. Kakas ceTb Ha3bIBa€TCsl OAHOPOIHOM?

30. MoXeT 1 HalpsDKCHUE B Hadyalle JIMHUY OBITh MCHBIIIE, YeM HANPsDKEHUE B KOHIIE?

31. Kak ¢ mnomoupbio MOJETUPOBaHMS CHJIOBBIX TpaHC()OPMATOPOB MOXKHO IPOBEPUTH
NPaBUIBHOCTD ONPEIEICHUS TapaMeTPOB TpaHchopmaropa?

32. Kak Bausier ko3ppuuUeHT 3arpy3ku TpaHcopmaTopa Ha BEIMYUHY HOTEPb SHEPrHM B
ceru? llpm xkakoii BenmnumHe Kod(duIMeHTa 3arpy3Kd MOTEPH MOIIHOCTH B TpaHchopmarope
MUHHUMAJIbHBI?

33. Ha Kkaxkyi COCTaBJISIOIIYIO IMOTEPh MOIIHOCTH TpaHc(opMaTopa BIHSIET yBEIHUCHHE
K03 duImeHTa MOIHOCTH CETU?

34. DPPeKTUBHOCTh CHUKECHHUS TOTEPh HAMIPSDKEHHUS B CETH 32 CUET KOMIIEHCAIIUU PEaKTUBHOM
MOIIHOCTH BBIILI€ MPU BBIMOJHEHUHU JTUHUU NTpoBogaMu Mapok AC uimu CUII?

35. Ot kakux (pakTOPOB 3aBUCHUT MPOITYCKHAsI CIOCOOHOCTh ceTh?

36. HazoBute MeTOABI OBBILIEHUS IPOIYCKHON CIIOCOOHOCTH CETH.

37. 1o kakoMy YCJIOBHIO OCYIIECTBIISETCSI BEIOOP KOHICHCATOPHBIX OaTapei st MPOoJ0IBLHOTO
BKJItOYeHUs B ceTh 10 kB?

38. Kak ¢ momomipio MOAEIMPOBAHUS CETH OMPEACTUTh TOYKY ONTUMAIBHOTO MPOJOIBHOTO
BKJIIOYEHHUSI KOHJIEHCATOPa B CETh?

39. Kakoe HampspkeHUe JUIsl M3MEpEHUsT He0OX0IMMO 33J1aBaTh B OKHE HacTpoek Oyioka Three-
Phase V-1 Measurement mpu HCIONB30BaHHHM €ro Ul MOAKIoucHHs Oioka 3-phase Instantaneous
Active &?

40. KakoBbl IperMyILECTBA U HEJOCTATKHU JIMHUH € IByXCTOPOHHUM NMUTaHUEM?

41. B ueM 3aKi1r04aeTcs CI0KHOCTh PacyeTa JUHUM C JBYXCTOPOHHUM MUTAHUEM?

42. Kak HaliTu pacrpe/ielieHle MOIIIHOCTEH (TOKOB) B CXeMe C ABYXCTOPOHHUM MUTaHHEM?

43. OT KakuX MapamMeTpoB CETH 3aBUCUT BEJIMYMHA YPAaBHUTEIbHONW MOIIHOCTH (TOKa), KOoraa
OHa BO3HUKAET?

44. Kak omnpeneiauTb HauOOIbIINE MOTEPU HANPSKEHUS B JIMHUU C JBYXCTOPOHHUM IUTaHUEM
B HOPMAJILHOM M aBapUHHOM pexume?

45. Kak onpenenutb ONTUMaIbHYIO TOUKY Pa3MbIKaHUs CETH MO YCIOBHIO MMHMMYMa MOTEPb
MOIIHOCTH B HEN?

46. O6bsacHUTE HEOOXOAMMOCTh 3aJJaHHsI HANIPSKEHUSI HICTOUYHUKA B BUPTYaJIbHOM MOJEIN CETH
BbIIIIE HOMUHAJIBHOTO 3HAY€HMs JJIS TOTo, YTOOBI Harpys3ka B KaKIOH TOYKE CETH COOTBETCTBOBAJA
3alaHHOMY BaMM B HacTpoiikax Ojoka 3HaueHMio. Kakue ycTpoiicTBa B peajbHBIX AJIEKTPUUYECKUX
CETAX MPUMEHSIOTCS ISl TAKOTO PETYIUPOBAHMS?

47. Kak ¢ nomosto 010ka Powergui onpeaenuTs NOTepHU U MaJeHUe HANPSKEHUS Ha KaKJ0M
y4acTKe MOJEIUPYEMON CETH?

48. Ha3zoBuTE OCHOBHBIE MIOKA3aTENIN KAYECTBA IJIEKTPUUECKON SHEPTHH.

49. Kakue (pakTopbl BIUSAIOT Ha BEJIMYMHY JOMYCTUMBIX OTEPh HAMPSKEHUS B CETH?

50. Kak BinusieT OTKJIOHEHHE HANPSKEHUS! OT HOMUHAJIBHOTO Ha PaboTy 3J€KTPOIIPUEMHUKOB?

51. KakoBbI IpUUYUHBI 3HAUUTENBHBIX OTKIOHEHUH HANPSDKEHUS Y TOPOJICKUX MOTpeduTenei?

52. KakoBbl IpUUMHBI HECUMMETPUU HAMPSDKEHUS y TOPOJICKUX TOTpeduTesneit?

53. Kakue cymecTByloT cmocoObl perylMpoBaHUsl HAmpsOKEHHs, Kakue W3 HUX Hauboljee
MIPUEMIIEMBI JUISl TOPOJCKHUX IIEKTPUIECKUX CETEM?

54. Yro noka3zbiBaeT K03(h(HUIIMEHT OTEPh MOLTHOCTH, KaK OH ompeaessercs?

55. OObsicHUTE C TOMOIIBI0O BEKTOPHOW JMarpaMMbl HampsDKEHUH NPUYMHY TMOSBICHUS
HaNPsDKEHUS CMEIIEHUsI HEUTPaIbHON TOUKU CETH.

56.YTo sABIIAETCS NPUYMHON MOSBICHHUS CHCTEMAaTHUYECKONW M BEPOSITHOCTHOM HECHMMETPHUH B
cetu 0,38 kB?

57. Ha3oBuTe OCHOBHBIE CHOCOOBI  YMEHBIIEHHS HECUMMETPHUM B  TOPOJACKHX
pacnpenenutenbHbix ceTsax 0,38 kB.

58. Ha yem ocHOBaH NpHUHLMII AEHCTBHS CHMMETpUpYIOIIUX YycTpoicTB? Hapucyiite ux
IPUHLMIIAAIBHBIE CXEMBI 110 PE3YJIbTaTaM MaTEHTHOI'O ITOUCKA.
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Jlextop WM npenoaaBaTelb, BEAYUIUN MPAKTUUECKHE 3aHATHUS MO JUCHUIUIMHE MPOU3BOJIUT
YCTHBIN OMPOC MO NMPOWIEHHBIM TEOPETUYECKUM MaTepuajaM U BBICTABISET OLEHKY B XXKypHale C

TEKYIIEH yCIIEBAEMOCTBIO.

Kpurepuu u mkasna orieHUBaHUs 110 OLIEHOYHOMY CPEJICTBY
«Bonpockl 1 KOHTPOJISt YCBOEHHS TEOPETUYECKOI0 MaTeprasay

Ixana orieHUBaHUS

Kpurepuii onieHrBaHus

5 (OTJIMYHO)

OOyuatomuiics TIyOOKO M B TOJHOM OOBEME BIAJEET MPOrPaMMHBIM
MaTepuaioM. ['paMOTHO, HCUEPIBIBAIOIIE M JIOTUYHO €ro H3JIaracT B
YCTHOM WM mUcbMeHHOW ¢opme. [Ipu 3TOM 3HAET PEKOMEHIOBAHHYIO
JUTEpPaATypy, NPOSBISET TBOPUECKHUH IIOAXOJ B OTBETAX HA BOIPOCHI U
NPaBUIBHO OOOCHOBBIBAET IMPHHATHIC pEIICHHUS, XOpPOIIO BIIAACET
YMEHMSIMU M HABBIKAMU IIPY BBIIIOJHEHUH NTPAKTUYECKHUX 3aJad.

4 (xopor1io)

OOyuaromuiics 3HaeT MPOTPAMMHBIA Marepuaji, I'paMOTHO U IO CYTH
u3jgaraeT ero B YCTHOM MM IUCbMEHHOW (opme, JoIyckas
HE3HAYUTENIbHbIE  HETOYHOCTM B YTBEPXKACHMSX,  TPAaKTOBKax,
OIpeNIeNIEHUAX U KaTeropusx WIM HE3HAUUTENIbHOE KOJIMYECTBO OLIMOOK.
IIpu sTOM Bnazeer HEOOXOAMMBIMM YMEHUSMHU M HaBbIKAMU IIpU
BBIIIOJIHEHUH NTPAKTUYECKUX 3a]au.

3 (y1OBIETBOPUTEIIHHO)

OOyyaromuiicss 3HAaeT TOJIBKO OCHOBHOM IpPOTrpaMMHBI Marepual,
JONMYCKaeT  HETOYHOCTH,  HEJAOCTAaTOYHO  YETKHE  (OPMYIHPOBKH,
HEIMOCJICI0BaTeIbHOCTh B OTBETaX, M3JIaraéMbIX B YCTHOM WM
nucbMeHHOW ¢opme. [Ipu 3TOM HEmOCTaTouHO BIAAEET YMEHHUSMU |
HaBBIKAMHU TIPH BBHIMOJIHEHUH TpakTHUecKux 3amad. Jlomyckaer o 30%
OIMOOK B M3JIaraeMbIX OTBETAX.

2 (HEeyIOBIIETBOPUTEIHHO)

OOyuaromuiics He 3HaeT 3HAUUTEIbHON YacTu MPOrpaMMHOI0 MaTepHuaa.
[Ipu »TOM nOmMycKaeT MPUHLMIMAIBHBIE OLIMOKM B JI0KA3aTeIbCTBaX, B
TPAKTOBKE MOHATUN U KAaTETOPHH, MPOSBISAET HU3KYIO KYJIbTypy 3HAHHIA,
HE BJIaJIET OCHOBHBIMM YMEHMSIMH U HaBbIKAMH IIPU BBIOJIHEHUU
npakTHdeckux 3ajzad. OOyuaromuiics OTKa3bIBaeTcs OT OTBETOB Ha
JIOTIOJTHUTEIbHBIE BOIPOCHI.

8.3 IIpakTHyeckoe (MpUKJIAIHOE) 3a]aHHE

(BBICOKUI YPOBEHbD)

3a,Z[aHI/I$I, BBITIOJIHIEMBIC Ha IIPAKTUYCCKUX 3aHATUAX:

3ananmue 1.

1. Z[J'ISI CXCMbI CCTH, H306pa)1(eHHOﬁ Ha PUCYHKC OIIPCACIUTD MapaMeTpbl JJIA CO3aHUA MOICTIN

B nporpamme MATLAB.

Cxema coctout u3 ucrounuka nutanus (UII), omnouenennont JIDII mmuHoi L, cumoBoro
TpanchopMaTopa HOMHUHAITBPHOM MOITHOCTBIO Sy, HOMUHAIBHBIM HampsbkeHnem oomotok U u Uy, K
TpaHc(hOpMaTopy MOJIKII0YEHA HArpy3ka Ha HanpsbkeHHd Uz ¢ MOIIHOCTBIO Pugrmp 1 K03 dunnenTom

MOIITHOCTH COSQyarp-

nrn

U, U,
n3n | P

Harp

V)

7, km | COSP, iy
S

HT

2. BbINONHUTP MOJENUPOBAHHWE CETH C TOMOIIbIO CTaHAAPTHBIX OJOKOB MPOrpaMMBbI

MATLAB.
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3. Haiitu HampspkeHHMe Ha IIMHAX HCTOYHMKA, TOKM HAa CTOPOHE BBICOKOTO W HHU3KOTO
HaIpsHKEHUH, KOd(DPUITMEHT MOIITHOCTH y UCTOYHHKA MUTaHUsI. CpaBHUTH KOADOHUIIMEHTHI MOITHOCTH
MCTOYHUKA IUTAHUSI U HATPYy3KH, C/IE€TIaTh BHIBOJ.

4. MHccnemoBaTb Ha CO3JaHHOM Mojaenu CeTH BIMsSHHE Kod(p(dUIHMEHTa 3arpy3ku
TpaHnchopmaTopa Ha MOTEPH MOITHOCTH B CETH.

5. Ha mmHax Harpy3ku HOJKIIOYUTh KOHAEHCATOPHYIO Oarapero, OLEHWUTh BIIUSHHE
PEaKTUBHOM MOIIHOCTH TEHEpUpyemMol Oarapeeid, Ha BEIMYMHY IMOTEPh HANPSIKCHUS U TOTEPh
MOIIHOCTH B JIMHUHU.

6. OmnpenenuTh BETMYUHY €MKOCTH KOHJICHCATOPHOW OaTapew AJisi MPOAOIBHOTO BKIIOYECHUS B
CeTb Ha TOJIOBHOM YYacTKEe MOJEIUPYEMOWH CETH C LENbI0 MOJHONM KOMIIEHCAlUM HHAYKTHUBHOI'O
CONPOTUBIICHUSI JIMHUM, OLEHUTH, HACKOJIBKO TP STOM YBEIMUYMBAETCS HAINPSIKEHHE Ha BBIXOJE
KOHJIEHCAaTOPHOW OaTapen 10 CPaBHEHHIO C HANPSHKEHUEM Ha BXOJE.

3aganue 2.

1. V3yunTh TeOpeTHdecKHe CBEACHUS O pacueTe CIOXKHBIX 3aMKHYTBIX CETeH, PacCMOTPETh
pacyer ceTeu.

2. JIns 3a1aHHOTO BapUaHTa BHIMOJIHUTH 3JIEKTPUUYECKUN pacdyeT 3aMKHYTOH CeTH.

3. OnpenenuTs MOTOKM MOIIHOCTEH MO Y4acTKaM CETH B HOPMaJIbHOM PEXUME, ONPEIEIIUTh
TOYKY TOKOpa3zena.

4. BbIIIOJIHUTE pacyeT MOTEPh HAIPSKEHUSI B HOPMAJIBHOM M aBapUHHOM PEXKUMAX.

5. BblUMCINTE HaNpPsOKEHUS B Y3JIOBBIX TOUYKAX JIMHUM M IOCTPOUTH KPHUBBIE pacHpeieseHHs
HaANpPsSDKEHUH 10 JUIMHE JINHUU.

6. Ilo 3agaHHOMY BapuaHTy 3a/laHUsl PACCUUTATh HapaMeTpbl CXEMbl 3aMEIEHHs] CeTH JUIs
MoienupoBanus B nporpamme MATLAB.

7. CobpaTh UMUTALIMOHHYIO MOAeNb ceTH B mporpamme MATLAB npunoxxenun Simulink.

8. Pe3ynbpTaThl M3MEpeHH U BBIYMCICHUN CBECTH B TAOJIHILY M MOCTPOUTH Ipa)Ku N3MEHEHHS
HanpsKEHUs BIOJIb JIUHUU.

9. DBbINOJHUTH OLEHKY BEJIWYUHBl YPABHUTEIBHBIX TOKOB (MOIHOCTEH) OT YPOBHS
HanpsKEHUH NCTOYHUKOB, OLIEHUTh UX BIUSHHUE Ha paclipeleIeHue MOIIHOCTEH MEX 1y HCTOUHUKAMU

10. CpaBHUTH DJKCHEpPUMEHTAIbHbIE M pAacUETHbIE JAaHHbIE M JlaTh 3aKJIIOUYEHUE TI0
BBITTOJIHEHHOM paboTe.

11. OnpenenuTs NOTEPH MOIIHOCTH B CETHM IO MOKA3aHUSAM MPUOOPOB B MOJIENM CETH,
MOOYEPETHO TPOU3BECTH pa3MblkaHue B ceTd B y3nax 1, 2, 3. HaiiTu onTUManbHyI0 TOYKY
pa3MbIKaHUs C TOYKU 3pEHUS] MUHUMYMa IOTEPb MOIIHOCTH. JlaTh MOsSCHEHMS], C/IeNIaTh BBIBOJIBI.

12. BBINOJAHUTE CPAaBHUTEIBHBIN aHAINU3 MOJICIMPOBAHUS HOPMAJIBHOTO peXHUMa paboThl CeTH
[0 MapaMmeTpaM, pacCUUTAHHBIM B JJaHHOW paboTe, U MO MapameTpaM, PaCCYUTAHHBIM C MOMOIIBIO
unctpymenta «Compute RLC Line Parameters» Giioka Powergui, nmepenas ux B 6ok Three-Phase Pl
Section Line, n1ath HE0OX0OAMMBIE MTOSICHEHUS], OLIEHKY MOTPEIIHOCTH MPU HECOBMAJIEHUN PE3YJIbTaTOB
pacuera.

3ananue 3.

1. Onpenenuts mapamMeTpoB CXEMbI 3aMEILIEHHUs CETH M HAarpy30K IO 33aHHOMY BapHaHTy Ui
MozenrpoBanus B mporpamme MATLAB.

2. OnpenenuTh MOTEepU MOLTHOCTH B KaX 101 (paze 1o nprdopam BUpTyalibHOH ycTaHoBKU. [loTepu
OTIPEIENISIOTCS KaK pa3HOCTb MOKa3aHUI MprOOPOB B Havasle M KoHIEe Mozenupyemoro ydactka (Displayl
u Display2) kaxnoii ¢a3bl.

3. OnpenenuTth BETUYMHBI TOKOB M HAMpPSHKEHUH M MX (a3bl HAa KaXJIOM Y4YacTKE CETH IO
nokazaHusiM 610ka Powergui.

4. IlocTpouTh BEKTOpHBIE JAHMAarpaMMbl TOKOB HECUMMETPHUYHOIO pexuma. OnpenennTsb
CUMMETPUYHBIE COCTABJIAIONIME W TIOKa3aTel HECUMMETPHU JUIA KaXKIOro M3 paccMaTpHUBAEMbIX
PEKIMOB.

5. OueHuTh BIUSHUE TOKa3aTelell HECUMMETPUHU Ha BEIWYMHY MOTEph HANPSHKEHHUS M MOTEeph
MOIITHOCTH B CETH.
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6. OueHUTh BIMSHUE KOHCTPYKTUBHOTO MCIOJHEHHUS JIMHUM (CedeHHs (a3HBIX IPOBOJOB U
HYJIEBOTO MPOBOZA, MapKa MPOBOJIA) Ha NMOTEPH MOLIHOCTU B CETH IPU OAHOW U TOW ke HECUMMETPHUH

Harpysku.

7. Onpenenutb KO3(PPHUIMESHTHI YBETUYESHUS MOIITHOCTH.
8. IToctpouts 3aBUCHMOCTH KO3(h(hUIMEHTA TTOTEPh MOIIHOCTU OT KO3((HUINEHTOB HECUMMETPHU

Kau, Kou, Kai, Kor.

KpI/ITepI/II/I 1 IKajJla OHCHUBaHUW: 110 OICHOYHOMY CPCACTBY ((HpaKTI/I‘{eCKOG 3aaHHuC»

[Ixana orieHUBaHUA

XapaKTepI/ICTI/IKa 3HaHWs MpeaMeETa 1 OTBETOB

5 (oTIM4HO)

OOyuaronuiicss MOJTHOCTBIO M TPABHJIBHO BBIMOMHUI 3aaanue. llokazan
OTJIMYHBIC 3HAHUS, YMEHUS U BJIAJCHHUs HABBIKAMH, IPUMEHEHUS UX NPU
pelLIeHnN 3a1a4 B paMKax YCBOCHHOIO y4eOHOro Marepuaa.

4 (xoporio)

O6yqa}om1/117lc;1 BBIIIOJIHUII 3aJaHHUEC C HEOOJIBIIUMH HETOYHOCTSIMU.
ITokazan XOpomue 3HaHHA, YMCHHA U BJIAJCHHA HABBIKAMH, ITPUMCHCHUA
UX IIPpU pCHICHUHN 3a4a4 B paMKaX OCBOCHHOI'O y‘IC6HOFO MaTcpuajia.

3 (YIOBIIETBOPUTEIIHHO)

OOyyvaromuiicss BBINOJIHWI 3aJaHHE C CYIIECTBEHHBIMH HETOYHOCTSMHU.
[Tokazan ymoBIeTBOPUTENbHBIC 3HAHUS, YMCHUS U BIAJACHUS HaBBIKAMH,
NPUMEHEHHST WX TpPU PEHICHUH 3ajad.

2 (HEeyIOBJIETBOPUTEIHLHO)

OOyuaromuiics BBIMIOJHUT 3aJaHue HemnpaBuibHO. Ilpu BbIMONIHEHUU
o0ydJaronuics MpoJIeMOHCTPUPOBATT HEAOCTATOYHBIA YPOBEHb 3HAHUI,
YMEHUH W BIAJEHUS WMHU IpU PEUICHUM 33Ja4 B paMKax YCBOEHHOI'O
y4eOHOro MaTepuaa.

8.4 OueHoOYHbIE CPEACTBA JIJIsI POMEKYTOUHOM aTTeCTAlUH (IK3aMeH)
Bormpocs! k 3x3ameny:

O OoOoO~NONWnN B~ WNPE

. JlaTb onpeneneHre MaTeMaTH4eCKOro MOIEIUPOBAHHUS.

. UTto Takoe MareMaTHYECKasi MOJIEIh?

. Uto Takoe ¢puznyeckas Moaenn?

. OTnuune MaTepHuaIbHBIX U HICATBHBIX MOJICICH.

. CBoiicTBa »(PeKTUBHON MOAEIH.

. [Iponienypa popmupoBanus 3PpGeKTHBHON MOIEITH.

. IlpaBua cocTaBieHUs: MaTeMaTHYECKUX MOJIENEH.

. [l gero cocTaBistoTcs nudpepeHuanbHble ypaBHEHHMSL.
. Kak BBIUMCIIUTH KOPEHb XapaKTEepUCTUYECKOTO YPABHEHUSI.

10. Metoup! pemenust muddepeHIaabHbpIX YpaBHEHH B MaTeMaTrnueckoM nakete MathCad.
11. Tuns! tuddepeHnaTbHbIX YPaBHEHHUH.
12. Omeparopsl ansi pemeHus: TudGepeHaIbHbBIX YPaBHEHUH B MaTeMaTHYECKOM TIaKeTe

MathCad.

13. Yro Takoe 1-st mpou3Bo1HAsS?

14. Yro Takoe 2-s1 mpou3BoIHas?

15. U3 uyero ckiaabIBaeTCsl MOTPEHIHOCTh peleHus Aud@epeHnanbHoro ypaBHEHUS B
MaTemaruueckom makete MathCad?

16. laTe omnpenesieHus] yCTaHOBHUBILIETOCS PEKUMA B IIETTH?

17. Yro Takoe MOCTOSHHAs BpEMEHH U3MEPUTENbHOM Lenu?

18. Urto Takoe 3IeKTpUYECKUN KOHIeHCATOP?

19. [lath ompeneneHue nepexo HoOMy IpoIeccy.

20. OCHOBHBIC METOJIBI AaHAJTN3a TIEPEXOTHBIX MTPOIIECCOB.

21. Heo0xoaMMOCTh TPUMEHEHUSI MOJECIUPOBAHUS TP UCCIICOBAHUH TEXHUYECKUX CUCTEM.

22. Hy>XHO 11 CTpEeMUTBCS K a0COIIOTHOMY TTOI00HMIO0 MOJIEIA U OpUTHHATA?

23. [laiiTe onpeaeneHus MOHITUAM «MOJIENbY, OPUTHHAI, «MOJICIIUPOBAHUEY.

24. TlpuBeauTe MPUMEPHI OOBEKTOB M X BO3MOXHBIX MOJICIICH B DJICKTPOCHA0KCHHH.
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25. KakoBbI OCHOBHBIE IIETTH MO/ICTTMPOBAHUS TEXHUUECKUX 00BEKTOB?

26. HazoBuTe 1 KPaTKO OXapaKTEPU3YHUTE OCHOBHBIE ATAIbl MOACIUPOBAHUS.

27. HazoBUTE BO3MOXKHBIE KJIACCH(PUKAIIMOHHBIE TPHU3HAKH MOJICIICH.

28. IlpuBenuTe Knaccu(DUKaAIIUIO U TaliTe TPUMEPHI UICATBHBIX (a0CTPAKTHBIX) MOJIEIICH.

29. llpuBenute KIaccu(UKALUIO U TAHTe TPUMEPbI MaTEPUAIBHBIX MOZCIICH.

30.0OxapakrepusyiitTe 0COOCHHOCTH (PU3MUECKOr0 M HATYpHOIO MOJEIUPOBAHMS, NPHUBEIUTE
IPUMEPBI UX UCIIOIB30BaHMA B 33jjauaX AJIEKTPOCHAOKEHUSI.

31./laiiTe XxapakTepUCTUKY MaTeMaTUYECKUX MOJIEJIEH; IPUBEIUTE UX IPUMEPBI.

32.Ha3oBuTe 1OCTOMHCTBA U OCOOEHHOCTH MaTEMAaTUYECKOT0 MOACTUPOBAHHUS.

33.0xapakrepu3yiiTe OCHOBHBIE 3Tallbl KOMIIBIOTEPHOTO MOJIEIUPOBAHUS.

34.0OcHoBHBIE TPEOOBAHUS K MATEMATHICCKUM MOJICIISIM.

35.Knaccudukanust MaTeMaTHIeCKUX MOJIEIICH.

36.B dyeM COCTOMT OCHOBHOE OTIMYHME MEXKIY CTPYKTYPHBIMH M (YHKIHOHAIHHBIMH
MaTeMaTHYeCKUMHU MOJEISIMU, UX JOCTOMHCTBA U HEJOCTATKH?

37.B uWeM COCTOMT OCHOBHOE OTJIMYME MEXIy AaHAUIUTHYECKUMHU M aJITOPUTMHUECKUMHU
MaTeMaTHYeCKUMHU MOJESIMH, UX JOCTOMHCTBA U HEJJOCTATKH?

38./laiiTe XxapaKTEepUCTHUKY MMUTAIIMOHHBIX MAaTEMAaTHYECKUX MOJeleii; Ha30BUTE 001acTh UX
IPUMEHEHUs, OObSICHUTE MIPEUMYIIECTBA.

39.Ha3zoBuTe OCHOBHBIE THUIBlI 3a7ad MOJICITUPOBAHHUS B JJICKTPOCHAOKEHHH, IalTe WM
KPaTKYIO XapaKTepUCTHUKY.

40.KakoBsl 0COOEGHHOCTH 3a/a4 MOJICIHMPOBAHUS B DIEKTPOCHAOKEHUH, TPEeOOBaHUS K
TOYHOCTH BBIXO/IHBIX JTaHHBIX?

41. MaremaTtudyeckue MOJENIN IPOCTEHIINX 3JIEMEHTOB AIEKTPOTEXHUYECKUX YCTPOUCTB.

42. Marematuyeckas MOJEIb PE3UCTOpa B LIENIH NEPEMEHHOTO0 TOKA, BPEMEHHbIE JHarpamMMbl
HaANPSDKEHUs, TOKA, MOIIHOCTH U DHEPIHH.

43. Marematuyeckas MOJ€Ib HMHIYKTUBHOCTH B ILENM IE€PEMEHHOIO TOKa, BPEMEHHbIE
JarpamMMbl HalIPsDKEHUS, TOKA, MOIHOCTH U SHEPTHH.

44. Marematudeckas MOJiellb €MKOCTH B LIEMM MEPEMEHHOI0 TOKa, BPEMEHHbIE JUarpaMMbl
HaNpPSDKEHUs, TOKA, MOIIHOCTU U DHEPTHH.

45. MareMaTHYeCKUEe MOJIEIM HCTOYHUKOB MUTAHUS CUCTEM DJIEKTPOCHAOXKEHUS U KakKue
CYILIECTBYIOT OCOOEHHOCTH UX MOJEIUPOBAHUS.

46. Matemaruueckas MOJIeJNIb ABUraTesNeH Ui yyeTa NOJIUTKH MEeCTa KOPOTKOTO 3aMbIKaHHUS.

47. Kak MOAENUPYIOTCS 3JIEMEHThI AJIEKTPUUYECKUX CETel Mpu pacyere pabouyux pexUMOB
CHCTEM DJICKTPOCHAOXKEHUS?

48. MareMatuueckasi MOJIeJIb CUJIIOBOTO TpaHchopmaTopa.

49. MaTtemarudeckas MOJIeJNIb JIMHUY 3JIEKTporepeaay.

50. OcHOBHBIE METO/ABI MOJETUPOBAHUS DSJIEKTPUUECKUX HArpy30K, HUX JOCTOMHCTBA H
HEJO0CTaTKH.

KpI/ITepI/II/I 1 IKaJla OOCHHUBAHUA K HpOMeX(YTOQHOﬁ aTTeCTalluu «OK3aMCH»

[Ikana oleHNBaHMs Kputepnii onieHnBaHus

OOyuatomuiics T1yOOKO M B TOJHOM OOBEME BIAAEET MPOrPaMMHBIM
MaTepuaioM. ['paMOTHO, WCUEpNBIBAIOIIE W JIOTUYHO €ro H3JlaraeT B
yCTHOM WM mucbMeHHOU ¢opme. IIpu 3TOM 3HaeT PEKOMEHIOBAHHYIO
JUTEpaTypy, MPOSBISET TBOPUECKUH MOIXOJ B OTBETaX Ha BONPOCHI U
NPaBUIbHO OOOCHOBBIBAET IMPHUHATHIE pEIIEHHUsS, XOpPOILO BIAAeeT
YMEHMSIMH M HaBbIKaMU MPY BHIOJHEHUH MPAKTUYECKHUX 3a]1au.

5 (OTIU4HO)
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OOyuarommiicsi 3HaeT MPOTrpaMMHBIM MaTtepuai, TPaMOTHO M IO CYyTH
u3JlaraeT ero B YCTHOW WM TNHUCBMEHHOW Qopme, OmycKas
HE3HAUUTEJIbHbIE  HETOYHOCTM B  YTBEPKICHHUAX,  TPaKTOBKaXx,
OTIpE/ICNICHUSX M KaTEropHsiX MU HE3HAYUTEIHbHOE KOJUYECTBO OIIHUOOK.
[Ipu sTOM Bnazeer HEOOXOAWMBIMM YMEHUSMU M HaBBIKAMU IPU
BBITIOJTHEHUH MPAKTHYECKUX 3a/1a4.

4 (xopo1uo)

OOyuarmmuiicss 3HaeT TOJBKO OCHOBHOM MPOTPaMMHBIA MaTepHall,
JOMYCKAaeT  HETOYHOCTH, HEJOCTAaTOYHO  4YETKHE  (POPMYIMPOBKH,
HEINOCJIEI0BAaTeIbHOCT, B OTBETaX, M3JaraéMblXx B YCTHOH WM
nucbMeHHOUW (opme. [Ipu 3TOM HEZOCTATOYHO BIAACET YMCHHSIMH H
HABbIKAMU TPU BBIMIOJIHEHUU MpakTudeckux 3amad. [Jomyckaer no 30%
OIMOOK B M3JIaraCMbIX OTBETaX.

3 (y1OBIETBOPUTENIHHO)

OOyyaronuiicss He 3HaeT 3HAUUTEIHLHON YacTH MPOrPaMMHOTO MaTepuana.
[Tpu 3TOM [OMyCKaeT MPUHIMIHAILHBIC ONIMOKH B JIOKa3aTeIbCTBAaX, B
TPAKTOBKE MOHATHM M KAaTErOpUid, MPOSBIIAET HU3KYIO KYJIbTYpY 3HAHMIA,
HE BJIAJCET OCHOBHBIMHM YMEHMSIMU U HaBbIKAMU IIPU BBHITOJHEHUHU
mpakTH4eckux 3amad. OOydarommiicss OTKa3blBaeTCsi OT OTBETOB Ha
JTIOTIOJIHUTEIILHBIE BOTIPOCHI.

2 (HEeYJOBIIETBOPUTEIIHHO)

9. OcobeHHOCTH OPpraHU3alUKM 00y4YeHUsI ISl JTUIl C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIH/I0B

[Tpu HeoOxoauMocTH pabodasi mporpaMMa ydeOHOW JUCIMILTAHBI MOKET OBITh alaiTHPOBaHA
IUIst o0ecrieueHus: 00pa3oBaTENIbHOIO MPOLIECCa MHBAIUAOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBbS, B TOM UHCJI€ C NPUMCHCHHEM OJJICKTPOHHOIO OOYyYeHHUS W JUCTAHIIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUH.

st aToro TpeOyeTrcs 3asBJICHHE CTYACHTA (€ro 3aKOHHOTO MPEICTABUTENSI) U 3aKITIOYCHHUE
ncuxonoro-meauko-negarorndeckoir komuccuu (IIMIIK). B cnydyae HeoOxogumocTu oOydaromumces
W3 YHCIIa JIUI[ ¢ OTPAHMYEHHBIMUA BO3MOXKHOCTSMHM 37I0pOBbsI (TI0 3asBJIICHUIO OOYYaromierocs), a s
WHBAJIHUJIOB TaKXKe B COOTBETCTBUU C WHAMBHAYAIBHON MPOrpaMMON peaduINTallud WHBAIHIA MOTYT
npeaiaraTbCsl  CIAEAYIOIIME BapHaHThl BOCTIPUATHS y4yeOHOM HWHPOpPMAIMKM C  yY4E€TOM X
WHAUBUAYAIbHBIX MICUXO(QU3UUECKUX OCOOCHHOCTEH:

- CO3/laHHM€ TEKCTOBOW BEpPCHUHU JIIOOOr0 HETEKCTOBOIO KOHTEHTA Ui €ro BO3MOYKHOTO
npeoOpa3oBaHus B albTepHATUBHBIC (DOPMBI, YAOOHBIE AJIs PA3IMYHBIX TOJIh30BaTENCH;

- CO3/IaHU€ KOHTEHTAa, KOTOPBIM MOXHO MPEACTABUThH B PA3JIMUHBIX BUJIaX 0€3 MOTEPH JaHHBIX
WM CTPYKTYPBI, IPEAYyCMOTPETh BOZMOKHOCTh MacIITAOMPOBaHUS TEKCTa U U300paskeHult 6e3 morepu
KauecTBa, MPEAYyCMOTPETH JOCTYITHOCTh YIIPaBIEHUs KOHTEHTOM C KJIABUATYPHI;

- CO37]aHMe BO3MOXKHOCTEH JIsl 00YJarOIIMXCsl BOCIPUHUMATD OJIHY U Ty e WH(OPMAIUIO U3
pa3HBIX UCTOYHUKOB, HAllpUMEp, TaK, YTOOBI JIMIA C HAPYIICHUSIMU CIIyXa MOJydaad UHGOPMAITUIO
BU3YaJIbHO, C HAPYIICHUSIMU 3PEHUS — ayIUaJIbHO;

- IPUMEHEHHE MMPOTPAMMHBIX CPEJCTB, 00ECIEYNBAIOIINX BO3ZMOXXHOCTh OCBOCHHUS HABBIKOB U
yMeHHH, (HOPMUPYEMBIX AUCHUILTUHONW (MOIYJEM), 32 CUET abTePHATHUBHBIX CIIOCOOOB, B TOM YHCIIE
BUPTYJIbHBIX JIAOOPATOPHI ¥ CUMYJISIIIMOHHBIX TEXHOJIOTHIA;

- MPUMEHEHHUE DIIEKTPOHHOTO O0yUYeHUsl, JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTUN IS
nepegaud WHGOPMAIMH, OpPTaHU3AIMU PA3TUYHBIX (OPM HHTEPAKTUBHONW KOHTAKTHOM pabOThI
oOyJaromerocs ¢ mpernoaaBareieM, B TOM YUClie BEOMHAPOB, KOTOPBIE MOTYT OBITh MCIIOIB30BAHBI IS
MPOBEICHUS BHUPTYAJIbHBIX JIEKIMA C BO3MOXKHOCTBIO B3aMMOJICHCTBHUSI BCEX  YYaCTHHUKOB
JTUCTAHIIMOHHOTO OOY4YeHHUs, TMPOBEACHUS CEMHHAPOB, BBICTYIUICHHS C JOKIaJaMd U 3alllUThI
BBITIOJITHEHHBIX pa0OT, MPOBEJACHUS TPEHUHTOB, OpPraHU3aIlii KOJUIEKTUBHON pabOTHI;

- MPUMEHEHHUE DIIEKTPOHHOTO OOyUYeHUsl, JUCTAHIIMOHHBIX 00PAa30BATEIbHBIX TEXHOJIOTUN IS
opranu3aru GopM TEKYIIEro U MPOMEKYTOUHOT'O KOHTPOJIS;
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- YBEJIMYCHHME TMPOJODKUTEIIFHOCTH CAa4d OOYYaloIIUMCS HMHBAJIUIAOM MM JIMIOM C
OTPaHUYCHHBIMH BO3MOYKHOCTSIMH 370POBBSI ()OPM TPOMEKYTOUYHOW aTTECTAI[MH 10 OTHONICHHIO K
YCTAHOBJICHHOH MPOJODKUTENIEHOCTH MX CIIAYH:

- IPOJIOJDKUTENBHOCTD ClIauy 3a4€Ta WM 9K3aMEHa, IPOBOUMOIO B IIUCbMEHHOH (opme, — He
6onee yeM Ha 90 MUHYT;

- TPOJIOJKUTEIBHOCTD IOJATOTOBKM OOYyYaroIIerocss K OTBETY Ha 3a4ére WM SK3aMEHe,
MPOBOAMMOM B YCTHOU opme, — He Oosiee ueM Ha 20 MUHYT;

- MPOJOJDKUTEIFHOCTh BBICTYIUICHUSI OOYYAIOIIETroCs MPH 3allUTe KypCOBOH paboOThl — HE
Oonee yem Ha 15 MUHYT.
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JIncT n3MeHeHU i U JOMOJTHEHNH

Bunwl nomonnenui

Jlata ¥ HOMep MPOTOKOJIa
3acenanus kadeapsl (kadeap),

Iloamuce

No . (c pactupoBKOM)
Y U3MCHEHUH C yKa3aHUEeM Ha KOTOPOM ObLIH .
/1 3aBeIYIOMIETO Kadeapoit
CTpaHMII PaccMOTPEHBI M OJ0OPEHBI (saBeytomux xadeapan)
W3MEHECHHMSI U JIOTIOJTHCHUS Yo P
1.
2.
3.




