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1. HEJIM OCBOEHUA AUCIOUIIJIMHbI

OCHOBHOIl 1eJbI0 OCBOCHUS JMCUUIUIMHBI SBIAETCS (POpMUpOBaHHE y OOydaroUIuXcs

HEOOXOMMBIX 3HAHUH, YMEHUN U HABBIKOB, MTO3BOJISIONMIUX HUCIIONB30BaTh cucteMy MATLAB u

€ro

pacmpennst Simulink u  SimPowerSystems, kotopas QakThyecku cTajsa MHUPOBBIM

CTaHAapTOM B 00acTH MaTeMaTUYECKOr0 1 HAaYYHO-TEXHUYCCKOI'O IIpOIrpaMMHOI'O O6CCHCLICHI/I$I,

B TOM YHCJIE ITPU TIPOBEICHUH HAYYHO-UCCIIEOBATEIBCKUX, IPOSKTHO-KOHCTPYKTOPCKUX padoT,

CBA3aHHBIX C AIEKTPOTEXHUYECKUMH YCTPONCTBAMM M 3JIEKTPOIHEPTreTUUECKUMU CUCTEMaMU
(BKJIHOYAs CUCTEMBI AIEKTPOCHAOKEHUS).

2

3agauM U3y4eHus TUCIUILIHHBL:
3HaKOMCTBO ¢ nporpamMmoit MATLAB u €€ ocHOBHBIMU (DYHKIIHSIMU;
3HAKOMCTBO ¢ 6ubanoTekoi 610koB Simulink u SimPowerSystems;

oOydeHne MeTouke nporpaMmmupoBanus Ha si3eike MATLAB, a Takke MeToiMke co3laHus
BU3YQJIbHO OJIOYHBIX MOJENICH  AJIEKTPOIHEPreTUUYCCKUX CUCTEM M YCTPOHCTB B
AIIEKTPOTEXHUKE;

dbopmupoBaHue HABBIKOB MIPOBEACHUS Hay4HO-UCCIIEA0BATEIIbCKUX u
MIPOEKTHO-KOHCTPYKTOPCKUX  pabor ¢  wucnonb3oBanuemM MATLAB, Simulink wu
SimPowerSystems

(GbopMHpPOBaHME HABBIKOB [0 AHAIM3Y U MOJCIMPOBAHHMIO SJICKTPUYECKHX IICTICH, a TarkKe
pacueTy pexXuMOB pabOThl 00BEKTOB MPOGECCHOHATBHON ACSITENFHOCTH.

2. MECTO JMCLIUIIJIMHBI B CTPYKTYPE OBPA30BATE/IbHOM
INTPOT'PAMMDBI

1. Aucuunnuna «MATLAB, Simulink u SimPowerSystems B 3JIeKTpOTEXHUKE» OTHOCUTCS K

yactd, QopMupyeMol ydacTHMKamMH o0Opa3oBaTeNlbHbIX oTHomeHui broka 1. JluctumiuHer
(MOAysM), UMEET TECHYIO CBSI3b C APYTUMU AUCHUIIIIMHAMH.

2

2.B Ta6J'II/II_[e MPUBCACHLI IIPEAIICCTBYOIINUEC U ITOCIICAYOIINEC JUCHUTIIIMHBI, HAITPABJIICHHBIC

Ha (OPMUPOBAHUE KOMIETEHIIMN JUCITUTUIMHBI B COOTBETCTBUM ¢ MaTpuliei komrnerenmuit OI1.

IIpeamecTByrommue 1 nocjaeAyUue AUCHUININHBI,
HaNpaBJIeHHbIEC HA (hopMHUpPOBaHHME KOMIIETEHUH

Ne

i [IpenmecTByromue JUCIUIUINHBL [Tocnenyromue AMCHUNIINHBI

1. MHOCTpaHHBI A3BIK OCHOBBI HAyYHBIX UCCIIEIOBAHUI

2. I/IH(I)OpMaTI/IKa HayIIHO-I/ICCJ'Ie)IOBaTeJILCKaSI pa60Ta

3. 3amuTa BeITYCKHOM KBATH(PHUKAITMOHHON pabOTHI,
DJIEKTPUUECKUE MAIITHHBI BKJIIOUAs IOJIFOTOBKY K MPOLENYPE 3aLIUTHI U

MPOLEAYPY 3aLIUTHI

4.

ONEeKTpOHUKA




[Inanupyembie

3. I/IAHUPYEMBIE PE3YJIbTATbI ObYYEHHUA

pe3ynbTaTthl  OCBOEHHSA 00pa3oBaTeNbHOM

IPOrPaMMBI

(OID) -

KOMIIETCHIIMH OOYYaIOIUXCsl OMPEACISAIOTCS TPEOOBAaHUSAMU CTAaHIApTa [0 HAMPABICHUIO
MOJTOTOBKHU (CHEHMATBbHOCTH) U POPMHUPYIOTCS B COOTBETCTBHHM ¢ MaTpuliei komnetenuuid OI1

Ne Homep/ HaumeHoBaHue B pe3yabTarte u3y4eHus JUCHUNIMHBI
o/ HHJEKC KOMIIeTeHIIUH o0y4yaruuecst J0JIKHbI:
KOMIIETeHIIUHN (1M ee 4acTu)
ITIK-1.1. OcymecTusieT paboThI MO
00paboTKe U aHAIHU3Y
Hay4YHO-TEXHUYECKON MHPOpMaLIUK U
Crioco0eH OCyILECTBIISTh 1 ¢ oP
pEe3yIbTAaTOB MCCIIEIOBAHUM
HAY4HO-HCCIIEIOBATENLCKUE U
[T1K-1.2. BbIMOJHSET 3KCIEPUMEHTHI U
1. | [IK-1 OIBITHO-KOHCTPYKTOPCKHUE o
oopMIISIET Pe3yIbTaThl UCCIICTOBAHIIMA
PaboThI MO OTIETBHBIM
[1K-1.3. IToaroraBiuBacT dDJIEMEHTEI
pazenam TeMBbIL.
JIOKYMEHTAIlMU, TPOCKTOB, IMJIAHOB U
MIpOrpamMM IPOBEIECHUS OTIAEIbHBIX ITANIOB
MCCIIEIOBATEIBCKUX PadoT

4. CTPYKTYPA U COAEPXXAHHUE JUCLHUII/IMHbBI
4.1. OF’bEM JJMCLHUIIJIMHBI U BU/IbI YY4EBHOM PABOTEI

Ounas ¢popma 00yueHus

CemecTpbl
Buj y4ue6noii padoTsI Bcero uyacoB Ne 7
JacoB
AyauTopHasi KOHTaKTHasi padora (Bcero) 56 56
B ToMm uuce:
Jlexuuu (JI) 28 28
[Tpaktuueckue 3anstus (I13), Cemunapsr (C) 28 28
B tom umce, mpakTudeckasl moAroToBKa - -
BueaynnTopHasi KOHTaKTHasi padora 1,5 1,5
B ToM unciie nHIMBHUAYaIbHBIE U TPYIIIOBBIE KOHCYJIbTALUN 15 15
CamocrositesnbHas padora odyuarwmerocs (CPO) (Bcero) 86 86
B Tom uuciie: KOHTAKTHasi BHeayMTOPHAas padoTa
Pabota ¢ neKImoHHBIM MaTepruaIoM 20 20
PaboTa ¢ KHM>KHBIMY HCTOYHHKAMU 26 26
Pabora ¢ 31eKTpOHHBIMU UCTOUHHUKAMHU 20 20
[TonroroBka K MPaKTUYECKUM 3aHATHIM 20 20
IIpome:xyTounasi | 3auer (3) 3 (c oueHkoi) | 3 (c OLEHKOM)
aTTeCTAINSA IIpuem 3auera 0,5 0,5
CPO, uac. 24,5 2,5

UTOI'O: Odmasn 4acoB 144 144
TPYA0EMKOCTH 3a4. e, 4 4




3aounas popma oOyueHnust

CemecTpbl
Buj yueOHoii padoThI Bcero yacos Ne 9
Yacos
1 2 3
AyauTOpHAasi KOHTAKTHAasi padora (Bcero) 14 14
B ToM uucne:
Jlexmmm (J1) 6 6
[Tpaktuueckue 3ausatus (I13), Cemunaps (C) 8 8
B Tom uncne, mpakTudeckas moAroToBKa - -
JlaGopaTtopusie padoTs (JIP)
B Tom uncne, mpakTudeckas moAroToBKa ] )
KonTakTHasi BHeayaiuTopHasi padora 1 1
B Tom uuce: nHIUBUyaIbHBIC U TPYIITIOBBIC 1 1
KOHCYJIbTAIlHH
CamocrosiTesbHas padora odyuarwiuerocs (CPO) 195 195
(Bcero)
PaboTta ¢ KHWYKHBIMM M 2JIEKTPOHHBIMU HCTOUHUKAMHU 95 66
ITpocMOTp ¥ KOHCIIEKTUPOBAHNE BUICOJICKITUI 20 20
[ToAroToBKa K MPAKTUYCCKUM 3aHATHSM, 30 40
BBITIOJTHCHHE JIOMAIITHETO 3aJaHHsI
[ToaroToBka K TEKyIiemy, TECTOBOMY KOHTPOJIIO 20 30
3auer (3cO) 3 (¢ o1eHKOM) 3 (¢ o1eHKOM)

IIpome:kyTounas ITpuem 3auera 0,5 0,5
arrecratus CPO, uac. 3,5 35
HUTOI'O: O6mas | Yacos 144 144
TPYA0EMKOCTh 3a4YeTHBIX eHHHUIL 4 4

4.2. COAEPXAHHUE AUCHUII/INHbI

4.2.1. Pazaensl (TeMbl) AUCHMIIMHBI, BUABI y4€GHOM AeATETbHOCTH U POpMBI

KOHTPOJIA
Ne | Ne HaunmenoBanue pasjaena Buabl gesarejbHOCTH, Dopmbl
n/ | ceme (TeMbl) IMCHHUIJIMHBI BKJIIOYASI CAMOCTOSITEIbHYI0 TeKyuei u
n | crpa padoTy o0y4aromuxs MPOMeEKY-
(B yacax) TOYHOM
J |JIP | II3 | CPO | Bcero | arrecTauuu
1. 7 OcHoBBI padoTHI € KoHnTponbHbIe
MATLAB, Simulink u 8 8 30 46 BOTIPOCHI;
SimPowerSystems. TECTBI
2. 7 MopespoBaHue 3J1€eMEHTOB, KoHnTtposnbHbIe
YCTPOICTB M CHCTEM 20 20 56 96 BOIIPOCHI;
3J1eKTPOIHEPreTHKH. TECTBI




NuauBunyans
BueayautopHas KOHTaKTHas HBIC U
7. 6 1,5
pabora (Bcero) IPYIIIOBBIE
KOHCYJbTaITUN
3auer (0,5
[TpomesxyTouHas arTecTanus 0,5 ( .
C OLIEHKOH
HUTOI'O: 28 28 | 86 144
3aounas popma oOyueHnust
Ne | Ne HaumenoBanue pasjaeina Buabl 1eArebHOCTH, DopMbI
n/ | ceme (TeMbl) JUCHUILIHHBI BKJIIOYAsl CAMOCTOSITEIbHYI0 TeKylel n
n | crpa padoTy o0yJaroIuXs MPOMeKY-
(B yacax) TOYHOM
Jl [JIP | II3 | CPO | Bcero | arrecranuu
1. 7 OcHoBBI padoTHI ¢ Kontposnbnbie
MATLAB, Simulink u 2 0 2 25 29 | BOIpoCHI;
SimPowerSystems. TECThI
2. 7 MopennpoBaHue 3J1eMEHTOB, KonTponbubie
YCTPOIiCTB M CHCTEM 4 0 6 100 110 | Bompocsr;
3JIEKTPOIHEPTeTUKH. TECTBI
NunuBunyans
3 7 BueayautopHas KOHTaKTHas 3,5 | HbleHU
' pabora (Bcero) +1 | rpynmnoBeie
KOHCYJIbTaIlUN
4.
[IpomexyTouHas aTTecTalus 0,5 3ageT (0’5)
C OLICHKOM
S. HUTOroO: 6 0 8 125 144
4.2.2. JIeKUMOHHBIA KyPpPC
=
5
= Bcero
g 2 4acoB
v =
Ne | B = HaunmeHoBanme
= Conep:xanue jJeKIUN
n/m | 2 § TeMbI JEeKIIHHA
S o
== S| ©
2
- 2=
]
=
1 2 3 4 5 6
CemecTphbl: 2 %




1. 3anyck MATLAB u pabota B pexxume auanora.
[Tpocteie Boruncienus B MATLAB. Pabora ¢
o KOMIUIEKCHBIMU 4nciiamMu. dopMupoBanue
< £ BEKTOPOB 1 MaTpuil. PaboTa ¢ peakTopom
— @& | OcHOBBI PaboTHI € P PHH. et p
% mM-¢aiinoB. YIIOBHBIM onepaTop 2 105
< >|MATLAB -
S ® if...else...else...end. I{uxnsl Tuna for...end u
o “;’ while...end. Oniepatopsi break, continue, return,
E 5 pause. /IBymepHas u TpexMepHas rpaduxa
S E MATLAB.
2. | &« Cucrema mogenuposanus Simulink. Cocta
—' = | OcHOBBI pabOTHI C L
2 X | simulink oubmuotek Simulink. Co3gaHue u 3amycK 2 105
2 = MoJese. PeraktupoBanue Moaeneil.
> .
3. 5 = Cucrema monenupoBanusi SimPowerSystems.
—; @ |OcHosbl pabotel ¢ | Cocras 6ubmmorek SimPowerSystems. 4 | o5
SimPowerSystems | Co3manue u 3amyck Mojeneil. PeraktupoBanue '
MOJEIICH.
4. MonenupoBaHue u
5 WCCJICIOBAHKE
= Coznanue MoJeNnu Ui UCCIIeTOBAHUS
= MIEPEXOTHOTO
= Hporecca B MEPEXOAHBIX MPOLECCOB B AKTUBHOM U 4 |05
= p PEaKTUBHOM CONPOTUBIICHUSX.
= WHIYKTUBHOCTH,
5 KOH/JIEHCATOPE
5. |2 |Mogemuposanue
2 Coznanue MoJenu JUis UCCIIeTOBaHUS
~ = |pe3oHaHca o
Q g 0COOEHHOCTEHN pe3oHaHca HalPsHKEHUS U 4 105
S | HampsDKEeHUs U
& = pe30HaHca TOKa.
S I |pe3oHaHca TOKa
[P
6. = = Co3znanue Mojeu 0THO(PA3HOTO BRITPSIMHUTEIS.
& 2 [Moxenuposanue u
= B2 Coznanue Moaenu Tpex($a3HOTo BBIIPSIMUTEIS.
& & |uccnenoBanue 2 105
=3 . HWccenoBaHus BBICIINX TAPMOHHK B 3THX
O = | BRIIPAMUTENEH
g s BBIMPSIMUTEISIX.
7. = MonaenupoBanue u
2
S UCCIIeTIOBaHHE
=9 MonenupoBaHue peocTaTHOTO IMycka u Habpoca
= pPEOCTaTHOTO MyCKa
= HArpy3KH JIBUTATEIIS TIOCTOSTHHOTO TOKa. OIeHKa
o JIBUTATEIS 2 1
= BIIUSTHUSI MOMEHTA MHEPIIMU Ha TUHAMUYECKHE
MIOCTOSTHHOTO TOKa
= pesxxumsl pabotsr J{ITT.
o B (DyHKIIUU
BpPEMCHH
8. PaccmaTpuBaercs CTpyKTypHas cxema
MonenupoBaHue U | HHBEpTOpa, MPUHIUN paboThl. M3ydaroTcs
HCCIIEIOBAHNE OCHOBHbIE OJIOKM UHBEPTOpPA, €r0 MapaMeTphl. 4 1
WHBEPTOpA [TpuBOATCS OCUMILIOTPAMMBI KPUBBIX TOKA H
HANPSDKEHUS Ha BBIXOJIC MHBEPTOPA.
9. Coznanue MOJENH I UCCIISOBAHMS PSMOTO
MonenupoBanue u | mycka u Habpoca Harpy3Ku aCHHXpPOHHOTO
WCCIIeIOBaHHE neurarens. OleHKa BIUSHUS HAPSDKEHUS U 4 1
ACHHXPOHHOTO Harpy3KHd Ha IyCK JBUTATeNs. MojenmupoBaHue
JBUTATENS MycKa aCHHXPOHHOTO JIBUTATENS TPU
HECUMMETPUIHOM Tpex(ha3HOM HampPsHKESHUH.
HUTOIO: 28 | 6

4.2.3. J/1abopaTOpHBIA NPAKTUKYM
Y4eOHBIM M1aHOM JTa00PaTOPHBI MPAKTUKYM HE MPEAYCMOTPEH.




4.2.4. [IpaKkTH4YecKue 3aHATUA

v
= 2 Bcero
o g % = HaumeHnoBanue 4acoB
wo | B § = NPAKTHY€eCKOro Conep:xaHue NPAKTHYECKOI0 3aHATHUS
§ 2. E 3aHATHA ol o
;s 2k
1 2 3 4 5 6
Cemectpol: | = | 2
.
1. 3anyck MATLAB u 3HakOMCTBO ¢ €€
uHrepdeiicom. Hactpoiika natepdeiica.
Ocy1miecTBiIeHNE POCTHIX BBIYUCICHUN B
KoMaHHOM okHe. Co3/1aHue MepeMeHHbIX
3anycx MATLAB n U MX KOHTpPOJIb. VICTIoNb30BaHNe UCTOPUN
paboTa B pesKiMe KOMaH/I. BH%KOMCTBO C 0COOEHHOCTAMU
juaora. TTpocTere BBIYUCIICHUH B KOMaHTHOM OKHE.
LGOI B Co3aHne KOMITJIEKCHBIX YHCEII.
MATLAR 3HAKOMCTBO C (byHKIII/DIMI/IVKOMHJIeKCHLIX
PaGora ¢ yucen. M3yuenue GpyHKIMA nocTpoeHUs
COMILICKCHEIMIL rpa¢ukos. M3yuenne npumepa 1.1 (pacuer
CUCITAMIL TOKa KOPOTKOT'O 3aMbIKaHHSI
JIByMepHbIC I TpaHC(bopMafopa). 3H2£KOMCTBO c
TpeXMepHbIE oubnnorexoit pynkunit MATLAB, ux
rpaduici. Pabota ¢ BBI30BOM U UCTIOJIb30BaHUEM B
PEAKTOPOM KOMAaHTHOM OKHE. I/I3yqe}vme OCHOBHBIX
m-aitios KOMaH/]I pegakTopa m-dainos. Coznanue 2 |05

1. OcHoBbl padorsl ¢ MATLAB, Simulink u SimPowerSystems

Y cnoBHBINM oniepaTop
if...else...else...end.
Huxnst Tuma for...end
u while...end.
[Tepexmrouarenb
switch.

Pacuer napamerpon
CXEMBbI 3aMEIICHUS U
BHEITHUX
XapaKTePUCTHK
TpexdaszHoro
Tpancopmaropa

CKpHITOB (M-(ajoB, mMporpamm) U Ux
3aIycK.

M3yueHre OCHOBHBIX YCIOBHBIX
onepatopoB MATLAB u ux
UCII0JIb30BaHue B ipuMepe 1.2 u
npumepe 1.3.

[TproOpeTeHne HaBBIKOB CO3/1aHUs,
pPEIaKTUPOBAHUS U 3aIlyCKa CKpHUIITA.
Busyanu3zamus pe3yabTaToB pacueTa.
Wzyuenue npumepa 1.4 u ckpunra
(m-daiina) example 1 4 1.
OOyuarommecsi B COOTBETCTBHH C
WH/IMBUyaJIbHBIM 33JJaHHEM
PacCUUTHIBAIOT MMApaMETPHI CBOETO
TpaHchopMaTopa, KOTOPbIE UCHOIB3YIOTCS
UMM B MTOCTIEAYIOIIUX CKPUITAX U
MOJIETISIX.




Pacuer BHEIHUX

Co3pmanue CKpUNTa Ul pacuyeTa BHEITHUX
XapaKTepUCTUK TpaHchopMaTopa
Nzyuenune ckpunra (m-daiina)
example 1 4 2. BBox mapameTpoB B
COOTBETCTBUH C MHIUBHUIYaJIbHBIM
3aJJaHuEM, 3aIlyCK CKpuITa. AHaIN3

XapaKTePUCTHK MOJIyYEHHBIX PE3yIbTaTOB.
TpexQazHoro N3zyuenue cucreMsl quddepeHraaIbHbIX
TpanchopmaTopa ypaBuenuii (CY) tpanchopmaropa u
Pemenue cucremsr JIBUTATEIIS IOCTOSIHHOTO TOKA. 05
muddepennmanbapix | Mcmons3oBanue ¢pyHkiuu ode4S mis ’
ypaBHEHUH pemenus C/1Y. Pa36op npumepa 1.5
TpanchopmaTopa u (pacuet Toka K3) u mpumepa 1.6 (pacuer
JIBUTATEIS nycka u Habpoc Harpysku JI1T).
MOCTOSIHHOTO TOKa Coznanue Mojenel 1 BHECEHHE
napameTpoB TpaHchopmaropa u
JIBUTATENS IOCTOSIHHOTO TOKA B
COOTBETCTBUU C HHIUBUIYATHHBIM
3ajganueM crynaeHTa. [Iposenenue ananmsa
MOJIYYEHHBIX PE3yJIbTAaTOB.
Pemienue cucreMsl Uzyuenune CAY Al u pynkuuu ode45 mis
maddepenmmanpapix | pemenns CAY. Paz6op npumepa 1.7 u
ypaBHEHUN aHaJIN3 MOJYYSHHBIX PE3yIbTaTOB pacyera
ACHHXPOHHOTO MEPEXOAHBIX MPOIIECCOB MPH MTyCKE U
nsurarens. OCHOBbI | HaOpoce Harpy3ku. M3ydyenue
paboThI ¢ BO3MOYKHOCTEH OTIIaJYMKa NP CO3TaHUU
OTJIATYUKOM ckpunrtoB. Pa3paboTka Mozaenu ¢ 0,5
MATLAB KCIIOJIb30BAaHUEM TaPaMETPOB
Cucrema ACMHXPOHHOTO JBUTATENs B COOTBETCTBUU
MOJICTTUPOBAHUS C MH/IMBHUIYAJIbHBIM 3/ IaHUCM.
Simulink. CocTaB 3HaKOMCTBO C CUCTEMOM
O6ubIMoTEKH BU3YaJIbHO-0JIOYHOTO MOJIEITUPOBAHUS
Simulink Simulink u e€ 6ubIMOTEKOI.
3HakoMcTBO ¢ uHTepdeiicom Simulink.
Cozntanue u 3amyck MpocTenIed MOAEIH.
Cosane, Nzyuenue npumepa 1.8 u nmpumepa 1.9
(pacuet Toka K3 Tpancopmaropa).
PEAAKTHPOBATHE H OcymecTBIsIeTcs BBOJ] HHIUBHTYaTbHBIX
samyck Simulink napaMeTpoB TpaHcpopmaTopa U aHAIH3
MOJENU 0,5

Cozmanue Simulink
MOJIEIIN IBUTATEIS
IMOCTOSTHHOTO TOKa

MOJTyYeHHBIX Pe3yJIbTaTOB.
Coznanne S-monenu HAIIT u nusyuenue
npumepa 1.10 (pacuer mycka u HaGpoca
Harpy3ku JIIT). OcymecTBisieTcs BBOA
WH/IMBUYaIbHBIX TAPAMETPOB JIBUTATEIIS
Y aHAJIM3 MOJIYYEHHBIX PE3YJIbTaTOB.




Cucrema
MOJCIIUPOBAHUS

SimPowerSystems.

3HaKOMCTBO C CUCTEMOMU
BU3YaIbHO-0JIOYHOTO MOJICITUPOBAHUS
SimPowerSystems u e€ 6uO6IMOTEKOM.
Cozpnanue mojienu pacuera Toka K3
Tpancopmaropa.

[IapaMeTPOB BBIIPSIMUTEIIEH,
MOJIETTMPOBAHUE U aHAIHU3 TOTYyYEHHBIX
pe3ynbTaToB. TakkKe OCyIIECTBIAETCS
CPaBHEHHE BBICIINX TAPMOHUK
HaANPsDKEHUS U TOKA ITHX ABYX
BBIITPSIMUTENEH.

Cosnanue, Uzyuenue npumepa 1.11. 0,5
pelaKTUPOBAHKE U OcymiecTBisieTcsl BBOJ HHINBUIYATbHBIX
3allyCK MOJCJIN napameTpoB TpaHchopMaTopa U aHaIHu3
SimPowerSystems HOJIy4EHHBIX Pe3yJbTaToB.
MonenupoBaHue B xoie npakTUu4ecKoro 3aHsATHS
MePEXOIHBIX CO3JIAI0TCS MOJICIH, COCTOSIIHNE U3 OJIOKOB
MPOLIECCOB B oubmmoreku SimPowerSystems.
WHIYKTUBHOCTHU U Nzyuarorcs npumepst 2.1 u 2.2. 0,5
KOHJIEHCATOpe JleMoHCTpHpYETCSt BO3MOKHOCTb
CpencTBaMu ynpasieHus: SPS-Moemnbio ¢ MOMOIIbIO
=2 SimPowerSystems ckpunTta (m-daiina). _
= CoOupaercst MosieNb, B KOTOPOii
E UCITIOJIB3YIOTCSI OJIOK MCTOYHUKA
3 MIEPEMEHHOTO HAIPSDKEHHSI, OJIOKH
> AKTUBHOTO, HHIYKTUBHOTO U €eMKOCTHOTO
2 COIIPOTHUBIICHUH, a TAKIKE H3MEPUTEIBHbBIC
= MonaenupoBanue
- 6moku u 610ku Scope. PaccunTriBaeTcs
pe3oHaHca .
= PE30HAHCHAs 4acTOTa 3JIEKTPUUYECKON 0,5
o HATPSOHKCHUS U
2 pe30HaHca TOKa — .
5 B 6510xu Mozeneit o0ydaronmmcst
= OCYILECTBIISICTCS BBOJ WHAMBHyaTbHBIX
g napametpos. [IpoBoaurcs
= MOJICIIMPOBAHKE U aHAJIH3 TTOJTYYECHHBIX
= pe3yJIbTaTOB.
2 [Moapo6Ho u3ydaercs 610k Universal
o Bridge (ynuBepcanbHbIii MocT). Ha
S
= OCHOBE ATOT0 OJIOKA CO3/TAI0TCS MOZEITH 05
= osHO(a3HOro U Tpex(a3zHoro ’
Z BeIIpsiMUTENEH (example_2_ 3 —
S example 2 5).
= Paccmarpusarotes 61oku Fourier u THD,
3 a Tak)ke BO3MOXKHOCTH UHCTPYMEHTA
o MonenupoBaHue u .
=y rapMoHunueckoro ananuza Powergui FFT
= WCCIIeIOBAaHHE . )
= . Analysis Tool 6;oka powergui mis
< BBINPSIMUTENICH
5 OIICHKH BBICIIMX TaPMOHHK.
> B 650oku Mozeneit o0yyaromumcs
o OCYIIECTBIISICTCS BBOJ WHIMBHTyaTbHBIX 0,5
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10.

11.

12.

13.

14.

MoaenupoBanue u
HCCIICIOBAHUE
PEOCTaTHOTO ITycKa
JBUTraTENIS
IIOCTOSIHHOT'O TOKA B
(GyHKIMH BpEeMEHHU

[Toapobuo n3yuaercst 6ok DC Machine.
PaccmarpuBaercst mpumep, B KOTOPOM
MOJICIIUPYETCS PEOCTATHBIN MYCK
JBUTATEIIS B QYHKIIUH BPEMECHH.
HccnenyroTcest mepexofHbIe MPOLECcChl TPU
IyCKe U HaOpoce HArpy3Ku JBUraTels
MOCTOSTHHOTO ToKa. Ha ocrmsutorpad
BBIBOISITCS KPUBBIE TIEPEXOTHOTO
nporiecca U JUHAMUYeCKas MEXaHUIeCKast
XapaKTePUCTHKA.

B 610k1 Mozenelt 00yJaromumest
OCYILIECTBIIACTCS BBOJ| MHMBHIyaIbHBIX
napaMeTpOB JIBUTATEIISI TOCTOSTHHOTO TOKA
Y aHAJIM3 MOJIYYCHHBIX PE3YJIbTATOB.

0,5

MoaenupoBanue u
UCCIIeIOBaHKE
WHBEpTOpa

PaccmarpuBaercs npumep, B KOTOPOM
MpYBeACHA MOJIEIb HHBEPTOPA.
N3y4aroTcsi OCHOBHBIC OJIOKH MHBEPTOPA.
B xo1e 3anATHI aHATU3UPYIOTCA
MEPEXOAHBIE TPOLIECCHI, BOZHUKAIOIIUE B
WHBEPTOPE.

OO0yuarmmuMcs OCYIIECTBISETCS BBOT
WH/IMBUYalIbHBIX TAPAMETPOB
WHBEPTOPA, MOJICTTUPOBAHUE TICPEXOTHBIX
MPOIIECCOB U aHAJTU3 TIOJTYYCHHBIX
pPE3yJIbTATOB.

0,5

MopaenupoBanue
ACUHXPOHHOTO
JBUTATEIS C
KOPOTKO3aMKHYThIM
poTopom

[Toapo6Ho uzy4aercst 6:10k Asynchronous
Machine Sl Units. PaccmarpuBaercs
npumep example_2 8.

HccnenyroTest mepexoHbIe MPOLECCH TPU
MyCKe U Habpoce HArpy3KH aCHHXPOHHOTO
neurarens. Ha ociumiorpad BeiBogsITCS
KpHUBBIE MEPEXOAHOT0 MpoIecca u
JUHAMAYeCcKas MeXaHu4ecKas
XapaKTePUCTHKA.

B 6s10xu Mozeneit o0yqaronmmmest
OCYILIECTBIISICTCS BBOJ WHAMBHIyalbHbIX
napaMeTpoOB ACUHXPOHHOI'O ABUTATCIIA U
aHaJIU3 MOJY4YEHHBIX pe3yIbTaToB.

0,5

HUTOIO:

28
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4.3. CAMOCTOATE/IbHAA PABOTA OBYYAIOLIETOCA

Ne
n/

HaunmeHnoBanue
MUCHUILITHHBI

Buan: CPO

Bcero
4acoB

00
300

w | pa3zaena (TeMbl)

o
~

CemectpbI:

o7
9

1.1.

CamocrosaTenbHOe U3Y49eHHUE JIOTIOHUTENBHBIX MATEPHAIIOB I10
ocuoBaM MATLAB, u310keHHBIX B KHUTax U3 CIIMCKA
JUTEepaTyphl U Ha calitax matlab.exponenta.ru u
http://life-prog.ru/view_cat.php?cat=5&page=1.

[TpocMoTp BUCO MaTepuaoB, pa3MelleHHbIX B YOuTube:
https://www.youtube.com/playlist?list=PLmu_y3-DV2_nKd7e
pECPEbTVamsmEmMMI.

Co3pnanue ckpunToB (M-(aiiioB) 1 OCYIIECTBIEHUE PACUETOB B
COOTBETCTBUH C MHAWBUAYAILHBIMU UCXOIHBIMHU JTAHHBIMHU
(ITpn aTOM MOXHO BOCIIOJIB30BaThes cucteMoi Octave —
OecrutatHeiM ananiorom MATLAB).

3akpernieHue JeKIIMOHHOI0 MaTepuania.

Brmonnaenue u opopmnenne 3aganuii: Ne 1 "[IpocTsie
BeiunciieHus B MATLAB. Pacuer nmapameTpoB cXeMbl
3amenieHus Tpexdasnoro tpancopmaropa’; Ne 2 "Pacuer
BHEIIIHUX XapaKTEPUCTHK TpaHc(hopMaTopa U IByMepHas
rpa¢puka MATLAB"; pacueTHO-Tpaduueckoii pabotsr; Ne 3
"Pa3paboTka nmporpaMMbl pacdeTa epexo HbIX MPOLECCOB B
TpaHncopmarope"; Ne 4 "PazpaboTka mporpamMmsl pacueTa
JTMHAMUYECKUX PEKUMOB B aCHHXPOHHOM JIBHTaTese"
pacueTHO-rpauyeckoil paboThl.

14 | 14

1.2.

1. OcuHoBbl padotsl ¢ MATLAB, Simulink u SimPowerSystems

CamocTosTenbHOE U3Y4YEHHUE JIOTIOHUTENbHBIX MAaTEPHAIIOB I10
ocrosam Simulink, n310keHHBIX B KHATAX U3 CIIMCKA
auTepartypsl u B internet:
http://matlab.exponenta.ru/simulink/book1/index.php.
[TpocMoTp BUICO MaTepHANOB, pa3MeIleHHbIX B YouTube:
https://www.youtube.com/playlist?list=PLmu_y3-DV2_kO0FqQ
SqQWVKEOcW-eSPUSTQ.

3akperieHue JIEKIIMOHHOTO MaTepHarna.

Brimonnenue u opopmienue 3aganus Ne 5 "M3ydenue 6;10Kk0B
onommorexu Simulink u co3manne Simulink momenn"
pacueTHO-rpaduyeckoil paboThl.

1.3.

CamocTosTenbHOE U3Y9eHHUE JIOTIOTHUTEIFHBIX MATEPHAIIOB IO
ocHOoBaM SIMPOwerSystems, U3/10)KeHHBIX B KHUTAX U3 CITHUCKA
JUTEpaTyphI U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ
3akperieHue JIEKIIMOHHOTO0 MaTepuara.

Brimonnenue u opopmienue 3aganus Ne 6 "H3yuenue
o6ubmmorexku SimPowerSystems Specialized Technology u
co3JlaHue MoJienu" pacyeTHO-Tpaduueckor paboThI.
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2.1.

CamocrosTenpHOE H3ydeHHe 0COOCHHOCTEN OJIOKOB
JIOTIOJTHUTEIIbHBIX MaTEPUANIOB IO OCHOBaM SimPowerSystems,
M3JI0)KEHHBIX B KHUTAX U3 CIMCKA JUTEPaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ
3akperuieHe JEKIIMOHHOTO MaTepuraa.

Brmonnenue u opopmienne 3aganus Ne 7 "Co3nanue moaenu
cpenctBamu SimPowerSystems Specialized Technology mist
MOJICTTUPOBAHUS TIEPEXOTHBIX MPOIIECCOB B UHAYKTUBHOCTH,
KOHJICHCATOPE U BHIIPSMUTEIE" pacyeTHO-rpaduaecKoi
paboTHL.

16

2.2.

CaMocTosTenbHOE U3YUYeHHE JeMOHCTPALIMOHHBIX IPUMEPOB
pacmupenust SimPowerSystems: OcoOGeHHOCTEH 0JI0KOB
JOTMOJHUTEIBHBIX MaTEPUAIOB 10 OCHOBaM SimPowerSystems,
M3JI0)KEHHBIX B KHUTAX U3 CIIMCKA JIUTEPaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperuieHue JISKIIMOHHOTO MaTepHara.

Brimonnenue u opopmienue 3aganus Ne 8 "Co3manue Moaenu
Tpexdasznoro Tpanchopmaropa " pacueTHo-rpaduuecKoit
paboTHI.

10

16

2.3.

CamocTosTenbHOe U3y4YeHUE IEMOHCTPAIIMOHHBIX IPIMEPOB
pactmpenust SimPowerSystems: OcobeHHocTei 6J10KOB
JIOTOJTHUTEIBHBIX MaTEPUAIIOB 110 OCHOBaM SimPowerSystems,
M3JI0)KEHHBIX B KHUTAX W3 CIIMCKA JIUTEPATyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperuieHue JCKIIMOHHOTO MaTepuraia.

Brmonnenue u opopmuenne 3aganus Ne 9 "M3ydyenne 61oka
Asynchronous Machine SI Units, co3nanue monenu st
HCCIIEeI0OBaHMs Mycka U Habpoca Harpys3ku "
pacueTHO-rpau4eckoi paboThl.

10

16

2. MO)ICJIHPOB&HHQ 3JIEMEHTOB, yCTpOﬁCTB N CHCTEM IJICKTPOTCXHUKH

2.4.

CamocTosTenbHOE U3YYeHNE IEMOHCTPAIIMOHHBIX TPAMEPOB
pacurupenust SimPowerSystems: OcobeHHocTeil 6710K0B
JIOTIOJTHUTEIBHBIX MaTEPUAIOB 10 OCHOBaM SimPowerSystems,
M3JI0KCHHBIX B KHUTax U3 CIIUCKA JIUTEpaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akpernieHue JeKIIMOHHOI0 MaTepuania.

Boeinonnenue u opopmienue 3ananus Ne 10. "Co3nanune
MOJIENIN JJIS1 UCCIIEIOBAHUS MIEPEXOIHBIX MPOLIECCOB B
O0JIHOTpaHCHOPMATOPHOU MOACTAHIUH "
pacueTHO-rpau4eckoil paboThl.

16

16

2.5.

CaMocTosTeIbHOE U3YUYEHNE JEMOHCTPALIMOHHBIX IPUMEPOB
pactmpenus SimPowerSystems: OcoOeHHoOcTeH 6JI0KOB
JIOTIOJTHUTEIBHBIX MaTEPHUAJIOB IO OCHOBaM SimPowerSystems,
M3JI0)KEHHBIX B KHUTAX W3 CIIMCKA JIUTEpaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3aKperieHue JEKINOHHOI0 MaTepuania.

Brmonnenue u opopmnenue 3amanus Ne 11. "Coznanue
MOJIENH JIJIS1 UCCIIE0BAHNUS MTEPEXOIHBIX ITPOLIECCOB B
JBYXTpaHchopMaTopHON noacTaHIUU "

18

16

HUTOIO:

86

125
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5.[NIEPEYEHb YYEBHO-METOAUYECKOTI'O OBECIIEYEHUA AJIA
CAMOCTOATEJIbHOU PABOTbI OBYYAKOILIIMUXCA 11O AUCOHUII/IMHE

5.1. MeTogn4yeckKue yKa3aHUs AJis NOATOTOBKHM 00y4YalOLIUXCA K JIEKIIMOHHbBIM
3aHATUAM

[Tocne mepsoii nekruu o aucrumuimHe «MATLAB, Simulink u SimPowerSystems B
AIIEKTPOTEXHUKEY» HEOOXOIMMO B35ITh KHUTH U3 PEKOMEHIYEMOT0 JIEKTOPOM CITUCKA JIUTEPATYPHI,
KOTOpBIE MOTYT OBITh B JlalbHEHIIIEM MCIIOIB30BaHbI KaK JJIsl 3aKpEIICHHUs] MaTepUaJIOB JICKIUH,
TaKk W JJI1 CaMOCTOSITENIbHON pa0oThl M yriayOsneHusl 3HaHUM B 3Toi obOmactu. Kpome Toro
HEOOXOJUMO OCBEXHUTh B MaMSITH MaTepuajbl JEKIMOHHBIX M TMPAKTUYECKUE 3aHATUH I10
mucuuruie "MHpopMaTika, B KOTOpOH M3y4aluch OCHOBBI NMPOTPAMMHUPOBAHUS U PEIICHUS
MareMatndeckux 3anad ¢ nmomombio MATLAB. Takke HE0OX0AMMO MPOCMOTPETh MaTepHall,
cBsBaHHbll ¢ TOD © sneKkTpuUYecKMMHM MalrHaMu. Bc€ 3To mO3BOMUT Ooliee YBEPEHHO
YyBCTBOBATh ce0s Ha JEKIUAX U C MEHBIIIUMHU YCUIIHSIMU BOCIIPUHUMATH HOBYIO HH(OPMAIUIO IO
JTAHHOW TuCIHUIUIMHE. ECii BO BpeMsl JIGKIIMHM BO3HHKIIM «TYMaHHBIC MECTa» COMHEHHMN, TO HX
o0s3aTenbHO ClieqyeT pasBesTh. s 3TOro mpolecca MOKHO MpPHUBIEYb CBOEr0 BEPHOTO
COIO3HHKA B JuIle JeKkTopa. [Iprudem kak Bo Bpems JIeKIHii, Tak u tociie. B mo0oM ciydae ciieryet
3alIOMHUTH JIBE MPOMHUCHBIE UCTUHBI, TIEpBasi — MPEno/iaBaTeNb MoJiydyaeT 3apadoTHYIO TUIaTy 3a
TO, UTO OKa3bIBaeT 00pa30BaTENbHbBIC YCIYTU CTYACHTY, T.€. 00ydJaeT ero, a BTopasi — OH 000KaeT
T€X CTYJAEHTOB, KOTOPBIEC JIOOST €ro JAUCHUIUVIMHY. DTy JI0O00OBh CTYACHTY CIEAYeT BBIPAKAaTh
CTaOMIILHBIM TIOCEIICHUEM W aKTHBHOW pabOTOW Ha JIEKIMSX, MPWICKHBIM H3yYCHHEM €ro
TUCIUIUIMHBL ¥ BONpPOCaMH, KOTOpble OyayT JEMOHCTPUpPOBATh Bally HCKPEHHIOI
3aMHTEPECOBAHHOCTH B IMOJYYCHHH TUX 3HAHWNA. MOXHO MPEAIOIIOKHUTh, YTO YeM OOJIbIIE BB
3aJjaIuTe BOIIPOCOB BO BPEMsI CEMECTPa, TEM MEHbIIIE UX BOSHUKHET BO BpeMsI 9K3aMeHa.

HacrositenbHO pEeKOMEHAYIO Tepel OYepeAHON JICKIIMEH BBIYYUTh COJICPKAHUE
npenpiaymei. [lomaute, eciny Bbl MPOMYCTUIIH JIEKIIMIO WJIA HE TIOHSUIM YTO-TO Ha MPEbIayILeH,
TO HYXHO 0053aTelbHO €€ IMepenucarth W BBIYYNUTh. 32 BO3ZHUKIIMMH BOIPOCAMH, €CIH HET
BO3MOXXHOCTH CBSI3aThCSl C TpEIojaBareseM, ClelyeT oOpaTUThCs K CBOMM OIHOTPYIITHHKAM,
BO3MO>XHO OHU CMOTYT BaM 1oM0oYb. [IoMHUTE, 94TO KaXKaas TOCIEAYIOMIast JICKIIHS Oa3upyeTcs Ha
MpebIayIIed, 9T0 KaK CTYNEHbKH Ha BEPIIMHY MO3HAHUS 3TON MUCIUIUIMHBI, 3TO KakK OYKBBI
andaBuTa, yem OoJbllie BhI 3HAaeTe OYKB, TeM Jierde MpoYecTh ciIoBo. Hasmeroch, 4ro mocie
3aBepIUICHHS Kypca JEKIUN MO AIEKTPUIECKUM MalTiHAM Bbl CMOXETE JETKO UX «UUTaTh», T.C.
HAXOJUTh HEWCIPABHOCTH, JKCILTyaTHPOBATh, PEMOHTHPOBATh M YIUBIATHCS KPAacoTe STHUX
«BEYHO» BPAIAIOIIUXCS MAallWH, 3JIETaHTHO MNPeoOpaszyIoNINX MEXaHHYECKYI0 DJHEPTHUI0 B
AIIEKTPUYECKYIO U 00paTHO.

5.2. MeToauyeckue peKOMeHJaluU AJ1s1 NOATOTOBKH 00YyYaloIUXCs K
NPAaKTUYE€CKUM 3aHATUAM

Ha mnpaktuueckux 3anstusix no «MATLAB, Simulink u SimPowerSystems B
JIIEKTPOTEXHUKE» PACCMATPUBAIOTCA BOINPOCHI, CBSI3aHHBIE C PAacuyeTOM CTaTHYECKUX H
JTUHAMHYECKHX PEXUMOB PabOThl 3JIEKTPOIHEPreTHUECKUX YCTPOMCTB M cucteM. Hampuwmep,
onHo(azHple W TpexdaszHble TpaHCPOPMATOPHI, ACHHXPOHHBIA JIBUTATENb, JIBUraTelb
MOCTOSTHHOTO TOKa MapajuleIbHOTO BO30YXAEHMsI, 0JHO(A3HbIN U Tpex(da3HbIN BBITPSIMHUTENH,
TpexdasHble OJHO- M JBYX- TpaHC(hOpMaTOpHBIE MOACTAaHIMU. B cuimy 3Toro HeoOXoauMo
MOBTOPUTH  PAa3/€ibl TEOPETUYECKUX OCHOB JIIEKTPOTEXHUKH, JJIEKTPUYECKUX MAIlUH,
AIIEKTPOIHEPIETUYECKUE CUCTEMBI M CETH, IOCBSIIECHHBIE ONPEACICHUI0 IapaMeTpoB, 4YTO
MO3BOJIUT B AaJIbHEHIIEM COKOHOMUTDH BPEMSI Ha MPAKTUUECKUX 3aHSITUSX.

IIpn moAroTOBKE K NMPAKTUYECKUM 3aHATUSAM CIEIYyET 03HAKOMUTBHCSA ¢ METOAMYECKUMU
YKa3aHUAMU K MPAKTHUYECKUM 3aHATUSM U yuyeOHBIM rocoOueM aBTopa paboueil mporpammbl

[4,7,8].
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5.3. MeToanyeckure yKa3aHMA 10 CAaMOCTOATE/IbHOM padoTe 00y4YaIuxcs

CamocrosarenbHass  pabora  oOydaromuxcsi BKJIOYaeT B ce0s  BBINOJIHEHHE
pacueTHo-Tpaduyeckoil paboThl, KOTOpas OXBAaThIBAeT BCE pasneibl yueOHoro mocoOus [4].
JIOTIOTHUTENBHO OOYUYaAIOMIMMCSL TIPEAJIaraeTcs CaMOCTOSTEIbHO HM3YYHTh MHOTOYMCIICHHBIC
npuMepsbl, noctaBisembie ¢ cucremoir MATLAB, Simulink 1 SimPowerSystems. Tlo kaxmoi
TEME AUCHUIUIMHBI OOYyYaloUIMMCs TpeajaraeTcs MepeueHb 3aJaHuid Ui CaMOCTOSITEIbHON
paboTHI.

K BBIMONIHEHUIO 3aaHUN TSI CAMOCTOSITEIILHOM Pa0OThI MPEIBSIBISIFOTCS CIICIYIOIIHE
TpeOOBaHUS: 3aJaHUSl JIOJDKHBI HCIOJHATBCA CaMOCTOSITENIBHO W TIPEICTaBISTHCS B
YCTQHOBJICHHBII CpPOK, a TaKke COOTBETCTBOBAaTh YCTAaHOBJCHHBIM TpPEOOBaHHUSM II0
0 OpMIICHHUIO.

[Ipu BBITIOIHEHUU CAMOCTOSITETLHOU PAbOTHI 00YJAIOIIUMCS CIICTYET:

® PYKOBOJCTBOBATHCA I'papKOM MPOBEIEHUS CAMOCTOSTENIbHOM paboThI;

e BLHIIOJHATH BCE  IUIAHOBBIE  3aJlaHMsi, BblJaBaeMble  MpernojaBaTesieM Ul
CaMOCTOSITENILHOTO BBIMOJIHEHHUSI, U pa30upaTh Ha CEMUHApaX U KOHCYJIbTALUAX HESICHbIC
BOTIPOCHI.

® UCIOJBb30BaTh IMPU TMOJTOTOBKE COOTBETCTBYIOLIMX HOPMATHBHBIX JOKYMEHTOB
CeBKaBI TTA (mipu yTBEp>KIE€HHH TaKOBBIX);

® TpuM TOArOTOBKE K 3aueTy NapajielibHO MpopadaThiBaTh  COOTBETCTBYIOIINE
TEOPETHYECKHE U MPAKTHUECKUE Pa3/eibl TUCIHUIUIMHBI, (UKCUPYSI HESICHBIE MOMEHTHI
JUIS UX 00CYX/I€HUS Ha TUIAaHOBOM KOHCYJbTAIUH.

[Ipy BBIMOJIHEHHH CAMOCTOSATENBHOW pPabOThIl MO JUCHUIUIMHE O0YJaroIIUMCS
HE0OXOIUMO HCIOJIb30BaTh OCHOBHYIO M IOMOJHUTENBHYIO IUTEPATYPY MO AUCIUILIUHE.

TeMbl U BOIIPOCKHI 1JIsI CAMOCTOATEJIBHOI'O U3YUYCHUS

Kak 3amyctute MATLAB?

Kak undopmanus pazmemniaercs B okue Command Window?

Kax undopmanus pazmemnaercst B okue Workspace?

Kaxk co3nate ckpunt?

MOXHO 1T WCIONB30BAaTh KUPWIUTUIYY B Ha3BaHUM (hailia, B KOTOPOM pa3MEUIeH TEKCT

ckpurnra?

B kakom okHe pa3memniaercss mH(pOpMaUs O KOMaHIaxX, KOTOpbIe OBUIM 3aHECEHBI B

Command Window?

7. Kak ounctuth okno Workspace?

8. Kaxk ounctuth okHo Command Window?

9. Kak ouncruth okHo Command History?

10. Kax B8 MATLAB co3aars nepeMeHHy0?

11. Kako#i 3HaK HEOOXOJMMO MOCTAaBUTHh B KOHIIE CTPOYKH JUIsl TPEAOTBPAIICHUS BHIBOJA
3HAa4YeHUs] IEPEMEHHOI?

12. Kak co3naTh BEKTOp CTPOKY?

13. Kak co3naTh BEKTOp CTPOUKY?

14. Kak co3nate MaTpuiry?

15. B kakux ciyyasix UCHOJIb3yeTCsl TOUKa Mepesl 3HaKaMU YMHOKEHHUSI, JeNIeHUs U T.1.7

16. Kax B MATLAB 3amaercst KOMIIIEKCHOE YUCIO?

17. Kaxk Bb13Bats pynkuuo MATLAB?

18. Kakas pyHKIMS HCTIOMB3yeTCs UTs TOCTPOSHUS TpocTeiimero rpaduka?

19. Kakwue ycnoBHble oneparopsl ucnoib3yiorcs B MATLAB?

20. Kaxoii 3HaK CTaBsT Mepes] KOMMEHTAPHSIMH B CTPOKE CKpHUITa?

21. Kak coznats ¢ynkiuio B MATLAB?

22. Kak Bb3Bath ¢yHkuuto B okHe Command Window u ckpumnra?

23. Kakyro QyHKIIHIO HEOOXOIMMO HCITOJIE30BATh IS PEIICHHUS CUCTEMBI

middepeHInanbHbIX YpaBHEHUH?

agkrownE

o
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24,
25.

26.

217.

28.

29.

30.
31.
32.
33.
34.

35.

36.

37.
38.
39.
40.

41.
42.
43.

44,
45,

46.

47.

48.
49,

50.
51.

52.

Kaxk otkpeiTe 6ubmmorexky Simulink?
L] Scope

Hasuauenue 0o0xa ?

=] ooy ,
=] oisplay
Hasznauenue 0noka ?

>>> Gain
Hasnauenue 0oka ?

\V/ Sine Wave

Hasznauenue 0noka

Ha3nauenwue 610Kka ?

Kak co3znate oxkHO Simulink monens?

Kak nepenectu 6510ku 13 OMOIHMOTEKH B OKHO MOJEIHN?

Kaxk coequuuth 0110KH?

Kak 3anyctuts Simulink monens?

Cosnmaere mpocreimyro Simulink mopenb, KoTopas BBIBOOMT Ha oOCILIOrpad
cunycouny yactoroit 100 I'u ¢ ammunrynoit 1000 B.

[1 )} owse =] oispay

2
C IIOMOIIBIO MAaTEMATHUYCCKOI'O Onoka . 010Ka " IBYX

1 Constant ) )
0JI0KOB cozgaere Simulink mozenb, koTopas pemiaer MpOCTYrO

3amauy: 2*5=10.

Coznaiite Simulink mozens, B koTopoii Ha OaMH OCHHUIOTPad) BBIBOISTCA B OIHY

KOOPIMHATHYIO IUIOCKOCTH JIBE CHHYCOHIBI C PAa3HBIMU YaCTOTaMH U aMIUIUTYAaMHU.

Kak oTkpbITh 6uOHOTEKY SiImPowerSystems?

Kak co3mars SimPowerSystems moens?

Yem orimmuarotcs 6s1oxu Simulink ot 6;1okoB SimPowerSystems?

Kakue Omnokum pacnonoxensl B  paznene Electrical Sources Oubnuorexu
SimPowerSystems?

Kaxwue 010k1 pacmonoxeHsl B pa3zaene Measurements 6ubnunoreku SimPowerSystems?

Kakue Giioku pacrnonoxxeHsl B paznene Elements 6ubnmorexu SimPowerSystems?

Kaxwue 0110ku pacronoxeHsl B paszaene Elements 6ubnunotekn SimPowerSystems?

Kax nzmenuts napamerpsl O10ka?

Cozmate SimPowerSystems wmonenb, KOTOpass COCTOMT H3 OJIOKa HCTOYHHKA
MEpeMEHHOro HampsbkeHus dactorod 50 I'm ¢ ammioutymoit 250 B, Onoka
nocieaoBarenbHo coequHeHHbix compotuBiennii RLC (R=100 Om; L = 0.001TH;
C=1000 mx®). BeiBecTu Ha ociuuiorpad HampspDKEHHE Ha CONPOTHUBIECHHH M TOK,
MPOTEKAIOIUI uepe3 Hero.

Kakue ocHOBHble OlOKM pacmojiokeHbl B  paszene Elements OuOnmorexku
SimPowerSystems?

Kak B 6moke Three-Phase Series RLC Branch (tpexdasznas mocnempoBarenbnas RLC
1IeMb) 33]]aTh TOJIBKO AKTUBHOE CONIPOTHUBIICHHE?

Kakue ocHOBHBIE OJIOKM UMEIOTCS B pasnesie Machines?

C nmomomuipio Kakux OJIOKOB MOXKHO NepeAaTh 3HaYeHHE TOKA M HANpsHKEHUS B OJIOKH
Simulink?

C momop kakoro Simulink 610xa MOkHO paccynTaTh BEICIINE TAPMOHUKH CUTHaa?

Bocnonp3yiitech  O0kaMM  MCTOYHMKA OJHO(A3ZHOTO  HANPSHKEHMs, JMHEHHOro
TpaHcdopmaropa, a Takxke Omokamu Simulink, 1 co3maiite Monenb, KOTOpas MO3BOJISAET
paccyMTaTh TOK KOPOTKOTO 3aMblKaHWs. [lapameTpbl TpaHcdopmaropa B3STH 10
YMOITYaHHUIO.

Kaxoit 6510k BBIYUCISIET IEWCTBYIONIECE 3HAUCHHE CHHYCOUIAIBHOTO CUTHAA?
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53. C noMormIpio Kakoro 0JI0Ka MOKHO pacCCYUTATh MOLTHOCTH B LEMH MEPEMEHHOTO TOKa?

6. OBPA30BATEJ/IBHBIE TEXHOJIOT'UH

Ne Bcero
ceMec 4acoB
Ne —
w/n p Buabl padorsi Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH (0] 3
()] ()]
(0) (0]
1. Jlex1ust C UCIIOIBL30BaAHUEM
Ocnogsl padotsl c MATLAB 1 . 2
KOMITBIOTEPHBIX TEXHOJIOTUH 1
2. OcHoBbl paboTsl ¢ Simulink WNuTepakTuBHAs JEKIHSL. 2
OcHOBBI pabOTHI € Jlex1ust C UCIOIBL30BaAHUEM 4
SimPowerSystems. KOMIIBIOTEPHBIX TEXHOJOTUI
4, MopenupoBanue u
HCCJIEIOBAHUE TIEPEXOTHOTO 1
JIek1us C UCII0Ib30BaHUEM
mpolecca B UHIYKTUBHOCTH, N 4
KOMITBIOTEPHBIX TEXHOJIOTHUI
KOHJIEHCATOPE U
BBITIPSIMUTEIC
S. MonenupoBanue u
JIek1us C UCII0Ib30BaHUEM
HUCCIIEIOBAHUE . 4
KOMITBIOTEPHBIX TEXHOJIOTHUI
Tparcopmaropa 1
6. MopenupoBanue u
7 Jlex1ust C UCIIOIBL30BaHUEM
HCCIIEOBAHNE ABUTATENS . 2
KOMIIBIOTEPHBIX TEXHOJIOTHMA
IMOCTOSIHHOTO TOKa
7. MoaenupoBanue u
JIek1us C UCII0Ib30BaHUEM
HCCIEA0BaHUE ACUHXPOHHOTO . 2 1
KOMIBIOTEPHBIX TEXHOJIOTHI
JIBATATEIS.
8. MonenupoBaHue u
HUCCIIEIOBAHUE Jlex1ust C UCIIOIBL30BAHUEM 4 1
0JIHOTpaHC(HOPMATOPHOI KOMITBIOTEPHBIX TEXHOJIOTHI
IEeXO0BOM MMOJACTaHIINU
9. MonenupoBaHue u
HUCCIIEIOBAHUE Jlex1ust C UCIIOIBL30BAHUEM 4 1
IByXTpaHchopmMaTopHOU KOMITBIOTEPHBIX TEXHOJIOTHI
IEeXO0BOM MMOJACTaHIINU
Hroro 7 cemecTp: 28 6

7. YYEBHO-METOAWYECKOE U UTH®POPMALIMOHHOE

7.1. [lepeyeHb OCHOBHOM U JONOJIHUTE/ILHOU Y4eOHOM JINTEepaTyphl

A0CTYyIIa: Uil aBTOPHU3UP. ITons3oBateneii

OBECIIEYEHHUE AUCHHUII/IUHDBI

Cnmncoxk 0CHOBHOM JIUTEPATYPBI

1. esxonos, B. [1. MATLAB : nonnsiit camoyuutens / B. I1. [IpsikoHoB. — 3-€ u3a. —
Capartos : [IpodobOpazoBanue, 2024. — 768 c. — ISBN 978-5-4488-0065-8. — Tekcr :
anektpoHHbli // Lludposoit oopazoBarensHbiil pecypc IPR SMART : [caiir]. — URL:
https://www.iprbookshop.ru/145892.html (mata o6pamenus: 22.09.2025). — Pexum
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HbsixonoB, B. I1. MATLAB u SIMULINK s pagnounxenepos / B. I1. JIpskoHoB. — 3-¢
n3a. — Caparos : [IpodoOpazoBanne, 2024. — 976 ¢c. — ISBN 978-5-4488-0063-4. — Tekct
: anekTpoHHbIN // [TudpoBoit oopazoBarensHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/145893.html (mata o6pamenus: 22.09.2025). — Pexum
JIOCTYTIA: JUIsl aBTOPU3UP. TIOJIb30BaTENEH
KomnroTepHoe MoienpoBaHe 3JIEKTPOMEXaHUYECKUX CUCTEM ITOCTOSTHHOTO U
nepemeHHoro Toka B cperie MATLAB Simulink : yaebnoe mocooue / 1O. H. JlemenTses, B. b.
Tepexun, U. I'. Ognokoneuios, B. M. PyneBckuil. — ToMmck : TOMCKUI MOTUTEXHUYECKUI
yauBepcureT, 2018. — 497 ¢. — ISBN 978-5-4387-0819-3. — TekcT : 21eKTpOHHBIN //
OnekTpoHHO-O0ubmoreunas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/98983.html (mara oopamenwns: 23.01.2021). — Pexxum gocryma:
JUTSL aBTOPU3UP. TOJIb30BaTENEH
. Uepnsix, 11.B. MozaenupoBanue 3ieKTpoTexHuueckux ycrpoiicts B MATLAB.
SimPowerSystems n Simulink [DnexTponnsiit pecypc]/ U.B. UepHbIX. — DIIEKTpOH.
TekcToBbIe HanHbie. — CaparoB: [IpodobdpazoBanue, 2017. — 288 c. — 978-5-4488-0085-6.
— Pexxum poctyna: http://www.iprbookshop.ru/63804.html
[TnoxotaukoB K.O. MeToapl pa3pabOTKu MAaTeMAaTHYSCKUX MOJICIICH M BBIYMCIUTEIbHBIN
sKcriepuMeHT Ha 6a3e maketa MATLAB [Onexktponnsiit pecypce] : kypc nekuwii / K.O.
[110X0THUKOB. — DNeKTpoH. TeKcToBbIe JanHble. — M. : COJIOH-ITPECC, 2017. — 628 c.
— 978-5-91359-211-8. — Pexum mocryma: http://www.iprbookshop.ru/64926.html
Cnucok 10M0JHUTEIbHOI JTUTepaTyphl
Poraues, I'. H. ITporpammusie cpeactBa MATLAB miist MmoaenupoBaHus, aHaJIM3a U CUHTE3a
CUCTeM ympaBiieHus : yaeoHoe nmocodbue / I'. H. Poraues. — Camapa : Camapckwii
rocyaapcTBeHHbIN Texunueckuil ynusepcuret, 9bC ACB, 2019. — 183 ¢c. — Teker :
IIEKTPOHHBIHN // DnekTpoHHO-OnbMMoTeyHas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/111710.html (mata o6pamenus: 23.01.2022). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTIb30BaTENeH
3emisikoB, B. B. MoaenupoBanue uameputeNnbHbIX 3a1a4 B cpeae MATLAB + Simulink :
yaeOHoe nocobue / B. B. 3emmnskos, B. JI. 3eminsakos, C. A. ToamaueB. — Pocros-Ha-/{ony,
Taranpor : M3natensctBo FOxHOrO denepanbHoro yausepcurera, 2020. — 144 c. — ISBN
978-5-9275-3499-9. — TekcT : 2eKTpOHHBIN // DeKTpoHHO-O0nbmorevnas cucrema IPR
BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/107962.html (nata oOpamienus:
23.01.2020). — Pesxxum octyma: Jyisi aBTOPU3MP. MOJIb30BATEICH
. Jlacumia A.M. Ucnons3oBanue Matlab 1 GNU Octave B BerunicnuTenbHoi ¢usnke. Yacts 1
[DnexTpoHHbI pecypc] : KoHcneKT jekiuid / A.M. Jlacuiia. — DJIeKTPOH. TEKCTOBBIE
naHHble. — OMck: OMCKHI rocyapCTBEHHBIM TeXHUYECKU YHUBepcHuTeT, 2016. — 44 ¢. —
978-5-8149-2483-4. — Pexum poctyma: http://www.iprbookshop.ru/78432 . html
MeToauyeckue MaTepuabl
. JxkennybaeB A.-3. P. MATLAB, Simulink u SimPowerSystems B aiekTpo’HepreTuke u
ANIEKTPOTEXHUKE: yueOHOe ocobue i 00yJyarouXxcst 0 HapaBJIeHUIO OTOTOBKU
13.03.02 "DnexkTpodHEepreTuKa v dIEKTPOTeXHUKA", Tpod b "DiekTpocHadxkeHue" /
Jxenny6aeB A.-3. P., — Uepkecck: BUL] CeBKaBI'TTA, 2016. — 160 c.
. Jxenmybae A.-3.P. MATLAB, Simulink u SimPowerSystems B 31eKTpo3HepreTHKE:
NPaKTUKYM JUIS CTYZACHTOB OYHOM (popMbl 00yueHus 1o HampasiaeHuto nmoarotosku 13.03.02
"DNIeKTpOIHEPTETUKA U DIIEKTPOTEXHHKA", Tpoduih "DiekTpocHabxeHue" /
Jxenny6aeB A.-3. P., — Uepkecck: BULL CeBKaBI TTA, 2016. — 20 c.
. JxenmybaeB A.-3.P. MATLAB, Simulink u SimPowerSystems B 31eKTpo3HEepreTHKE:
METOAMYECKHE YKa3aHHsI K CaMOCTOATENbHOM paboTe 00yyaromuxcst o HapaBICHUIO
noarotoBku 13.03.02 "DnekTposHepreTUKa U JIEKTPOTeXHUKA", Mpoduith
"OnekrpocHadxkenue" / [xennybaeB A.-3. P., — Uepkecck: BUL] CeBKaBI TTA, 2016. —36 c.
. JxennybaeB A.-3.P. MATLAB, Simulink u SimPowerSystems B 31eKkTpo3HepreTHKE:
COOPHHK KOHTPOJILHBIX PadOT JIst 00YJaroIIUXCs 0 HampasieHuto nmoarorosku 13.03.02
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"JIEeKTPOIHEPTeTHKA U IIEKTPOTEXHUKA", pod b "DnekTpocHadxenue" /
Jxennybaes A.-3. P., — Uepkecck: BUIL CeBKaBI TTA, 2016. — 16 c.

7.2. IlepeyeHb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHMKAIIMOHHOM CeTH

«HHTepHEeT»

http://window.edu.ru - Exuaoe 0KHO IocTyra K 00pa30BaTENbpHBIM PECYDCAM,

http://fcior.edu.ru - ®eaepanpHblil LEHTP HHGOPMALMOHHO-00PA30BATENBHBIX PECYDPCOB:

http://elibrary.ru - Haydnas snekTpoHHas 0ubanoreka.

7.3. UudopManmoHHbIe TEXHOJIOTHH, JJUIEH3HOHHOE IPOrPaAaMMHOE o0ecreyeHmne

JIMIIEH3MOHHOE IPOTrPaMMHOE 00ECIICUCHHE

PexBu3NTHI TUIICH3UI/ TOTOBOPOB

MS Office 2003, 2007, 2010, 2013

Caenenns 06 Open Office: 63143487, 63321452,
64026734, 6416302, 64344172, 64394739,
64468661, 64489816, 64537893, 64563149,
64990070, 65615073

JInnensus Oeccpounas

Awntusupyc Dr.Web Desktop Security Suite

JInneH3noHHbIN cepTUpUKAT
Cpok aeiictBus: ¢ 24.12.2024 no 25.12.2025

Koncynbrant [liroc

JHorosop Ne 272-186/C-25-01 ot 30.01.2025 .

[udposoii 06pa3oBaTeNbHBINA pecypc
IPR SMART

JInuensnonnslii gorosop Ne 12873/25I1 ot
02.07.2025 r. Cpok nevictBug: ¢ 01.07.2025 r. go
30.06.2026 .

becomataoe 110

Sumatra PDF, 7-Zip

8. MATEPUAJ/IbBHO-TEXHHUYECKOE OBECIIEYEHHUE AJUCHUII/IMHDbI

8.1. Tpe6oBaHUs K ayAUTOPHUSAM (IIOMeLLeHUSAM, MeCTaM ) AJisl IPpOBeJeHusl

3aHATUH
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http://fcior.edu.ru/
http://elibrary.ru/

ABTOMaTH3UpOBaHHOE pabouee MecTo -10 miT.
Jocka maruuTHO-MapkepHas Brauberg120*240 cm,
anoMuHueBas Mmapka,231702.- 1 mr.
WutepaktuBHas cucrema, Hoyroyk — 1 mr.
Crneunanu3upoBaHHasi MeOeb:

Cron yuennyeckuii — 17 mr .

Cryn yuennyeckuii - 34 mr.

Cron npenogasatens — 1 wr.

Kpecno cryn msrkuit mpenoaBarens - 11iT.
KunxubIi mkad -1 mr.

Bemanka - 1

JKanro3u BepTHKanbHbIE-2 HIT.

TpenaxepHbIN 3aII:

ABTOMaTU3MpOBaHHbIE paboune MecTa:
ABTOMaTH3UPOBAHHOE paboyee MeCTO JUIsl CTYI€HTOB - 6 IIIT.
LED ITanens Samsung - 1 mt.

Cepsep - 1 mT.

Vcrounuk Gecriepe6oiHOro muTaHus- 1 mrT.

HaumeHoBaHn IMpucnocodeHHOCTH
HauMeHoBaHue .
. — e noMeIeHu i 15
HaumenoBanue (Monytsi) crenraJabHbIX HMCII0JIb30BaHUA
CHeNUAILHOCTH, u alczmc ]’3 noMemieHud 1 | OCHAIIEHHOCTD CNENHUATBLHBIX MOMEIEeHUH U MOMelleH i HMHBAJIUIAMH U
HalnpasJIeHUs P NoMeIIeHu i JJISI CAMOCTOSITE/IbHOM PadoThI JHUIIAMH C
COOTBETCTBHH C
MOAr0TOBKH s OrpaHUYEeHHBIMH
Y4eOHbIM
=S CaMOCTOfITEIDh BO3MOKHOCTSIMH
IJIAHOM N

=z HOM padoThbI 310POBbSI

N OnekrposHepreruka| MATLAB, YuyeOnas Hab6op neMoHCcTpaimoHHOT0 000py10BaHUS U Brigenenssie

o | 1 onekTporexauka | Simulink u ayTUTOPUS ISl | Y4eOHO-HATIISITHBIX TTOCOOMIA, 00ECTICUNBAIOIINX TEMATHICCKHE | CTOSHKH

() -

0;'5 HaIpaBJIECHHOCTh SimPowerSyste | mpoBeneHus WJUTFOCTPALIHH . aBTOTPAHCIIOPTHBIX
(mpocpun) ms B 3aHATUN Jucrnnennslil knacc: CPEICTB JUIs
«DNEeKTPOCHAOKEHH | SJCKTPOIHEPreT | JIeKIHOoHHOro | MHTepakTuBHas cuctema, HoyrOyk — 1 mir. HHBAJINOB;

e» HKe THIIa ABTOMAaTH3WpOBaHHBIC paboyne MecTa: JOCTaTOYHAs IIUPUHA
Ayn. Ne 321 6 | ABTomMaTu3npoBaHHBIE paboUune MecTa: JIBEPHBIX ITPOEMOB B

CcTeHaX, JIECTHUYHBIX
MapIie, miomajoK




[lIxad namonpHbIl ZPAS 19- 1 mT.
Kommyrarop TP-LIinkTL- SG3216 — 1 mir.
Kommyrarop Cisco Catalist 2960S 24 Gige - 1 mit.
KonTponnep Buneo curnana - 1 mr.
[Tnorrep - 1 mT.

Criermanu3upoBaHHas MeOeb:

Cron yueHndeckuii —6 wr .

Cryn yuennyeckui - 12 mr.

Crou npenojgaBatens - 11T,

Cryn npeniogaBartesst MATKuil — 1 1.
JKanto3u BepTUKaIbHbIC - | 1IIT.

VuebOnas
ayIUTOPUS JJiA
MIPOBEACHUS
3aHATHH
CEMUHAPCKOTO
THIIA,
KypCOBOTO
MIPOEKTUPOBaH
Hst
(BBITIOJTHEHUE
KYPCOBBIX
pabor),
TPYIIOBBIX U
WHJIMBUIyaJIbH
BIX
KOHCYJIbTAIUH,
TEKYIIEro
KOHTPOJISI U
MIPOMEXXKYTOUH
OM aTTecTalluu
Ayn. Ne 3210

TexHuveckue cpencTBa 00y4eHus, CIayKalue s

MpeocTaBleHusl yueOHON nHbopMauu O0IbIION ayAUTOPUH:

Jucmieinplil Kinace:

WuTepaktuBHas cucrema, HoyrOyk — 1 mrT.
ABTOMaTH3UpPOBaHHbIE paboune MecTa:
ABTOMaTU3UpOBaHHbIE paboune MecTa:
ABTOMaTH3UpOBaHHOE pabouee MecTo -10 miT.
Jocka maruuTHO-MapkepHas Brauberg120*240 cm,
anoMuHueBas Mmapka,231702.- 1 mr.
WutepaktuBHas cucrema, Hoyroyk — 1 mr.
Crneunanu3upoBaHHasi MeOeb:

Cron yuennueckuii — 17 mr .

Cryn yuennyeckuii - 34 mr.

Cron npenogasatens — 1 wr.

Kpecno cryn msarkuii npenogasaresns - 1.
Kunxubli mxad -1 mr.

Bemanka - 1

JKanro3u BepTHKanbHbIE-2 HIT.

TpenaxxepHbIH 3ai:

ABTOMaTH3MpOBaHHbIE paboune MecTa:
ABTOMAaTH3MPOBAaHHOE pabouee MECTO /ISl CTYACHTOB - 6 IIIT.
LED ITanens Samsung - 1 mr.

Brigencunasie
CTOSIHKH
aBTOTPAHCTIOPTHBIX
CPEACTB ISt
HHBAJINJIOB;
JIOCTaTOYHas IIMPUHA
JIBEpHBIX MIPOEMOB B
CTEeHaX, ICCTHUYHBIX
MapIIen, MIonag0K
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Cepsep - 1 mT.

Hcrounuk GecriepeboiHOro muTanus- 1 mr.
[lIxad namonpHbIl ZPAS 19- 1 mT.
Kommyrarop TP-LIinkTL- SG3216 — 1 mir.
Kommyrarop Cisco Catalist 2960S 24 Gige - 1 mit.
KonTpomnnep Buneo curnana - 1 mr.
[Tnorrep - 1 .

Crneunanu3upoBaHHasi MeOEIb:

Cron yuenndeckuil —6 wr .

Cryn yuennyeckui - 12 mr.

Crou npenojaBatens - 11T,

Cryn npenogaBartesst MATKuil — 1 1.
JKanto3u BepTUKaIbHbIC - | 1T,
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8.2. Tpe6oBaHMA K 060PYyA0BaHHMI0 Pa60YUX MECT NIPenojaBaTesis U
00y4YarIuXCcs

1. Pabouee mecTo mpemnoaBaTensi, OCHAIIEHHOE HOYTOYKOM.

2. Pabouee MecTo 00y4aroIerocs, OCHallIeHHOE KOMIIBIOTEPOM C JOCTYIOM K ceTu «IHTepHEeT»,
JUIsl paboThI B 2JIEKTPOHHBIX 00pa30BaTENbHBIX Cpelax, a TaKxKe JJIsl paboThl C AJIEKTPOHHBIMU
y4eOHHUKaMHU.

8.3. Tpe6oBaHUA K CIelMATU3UPOBAHHOMY 060PYA0BaAHHIO

Crieninan3upoBaHHOTO 000PYAOBaHMS HE TpeOyeTcs.

9. OCOBEHHOCTH PEAJIM3ALIMHU AUCHUIIIMHBI A1 UHBAJIN0B U
JINL C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbA

Jlia oOecriedeHust 00pa3oBaHUsT HWHBAIMAOB M OO0YYarOIIMXCS C OrPaHUYEHHBIMU
BO3MOXHOCTSIMM 37I0pOBbsi pazpabarbiBaeTcs (B ciyyae HEOOXOIMMOCTH) aJalTHpPOBAaHHAs
oOpa3oBaTeyibHasl MpPOrpaMMa, WHIUBUIYadbHbIA Y4eOHBIM IUIAaH C Y4€TOM OCOOEHHOCTEH HuX
HNCUXO(U3UUECKOTO0  Pa3BUTUA U COCTOSHHUS  3[0pOBbS, B YAacCTHOCTU IMPUMEHSETCS
WH/IMBUIYAIBHBIA MOAXOA K OCBOSHHIO AWMCIUIUIMHBI, MHIWBUAYyAJIbHBIC 3aJaHUs: pedepaTsl,
NUCbMEHHBbIE pabOThl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl M AMAJIOTHM, HHIUBUAYaJIbHBIC
KOHCYJIbTAIlMHM, HWCIOJb30BaHWE JUKTOGOHA M JPYTUX 3alUCBIBAIONIMX CPEIACTB IS
BOCIIPOM3BEEHUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuaia.

B umemsx oOecriedeHust oO0y4aromuxcs HWHBAIMIOB M JIML C OrPaHUYECHHBIMU
BO3MOXHOCTSIMM ~ 3[I0POBbsl  KOMIUIEKTyeTcs (OHJ, OCHOBHOM yueOHOHl suTepaTypoi,
aJaNTHPOBAHHOMN K OIPaHUYEHUIO AIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, TOCTYI K KOTOPHIM
opranuzoBad B BUI[ Axanemun. B 6ubanorexe npoBOAATCS MHIMBUAYaJIbHbIE KOHCYIbTALUU
JUISL TaHHOM KaTeropuu IMoJIb30BaTesel, 0Ka3bIBaeTCsl MOMOIIb B PETUCTPALIUU U UCTIOJIB30BaHUU
CEeTEBBbIX M JIOKAIbHBIX JEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB, MPEIOCTABISAIOTCS MecTa B
YUTAILHOM 3aJIe.

IIpwioxxeHnue 1. PoHA OLLeHOYHBIX CPEACTB



®OHJA OHEHOYHBIX CPEACTB

O AMCHUIIVIMHE «MATLAB, Simulink u SimPowerSystems B 3;1eKTpo3HepreTuke»
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1. HIACIIOPT ®OH/IA OLIEHOYHBIX CPEJICTB
MO JUCHUTIJINHE

MATLAB, Simulink u SimPowerSystems B 3JIeKTpOTeXHUKe

Kommerenmun, Gpopmupyemblie B mporiecce U3y4eHUs TUCITUTUINHBI

Nunexc @opMyIMpPOBKA KOMIIETEHIIMU

Cnoco0eH OCyIIECTBIISTh HAY4HO-UCCIIEI0BATENBCKUE U OIBITHO-KOHCTPYKTOPCKUE PabOThI IO
OTZIEJIbHBIM Pa3/iesiaM TEMBI

I1K-1

2. Jransl pOpMHPOBAHHMS KOMIIETEHIIMH B MpoLuecce 0CBOCHUS TUCHMIIHHBI

OcHOBHBIMU 3TanamMu (OPMUPOBAHUS YKa3aHHBIX KOMIICTCHIMH SBIISIOTCS IOCIIEI0BATEILHOE
u3ydeHre OOy4YarOIMIMMUCS COAEPIKATEIIbHO CBSA3aHHBIX MEXAY co00il pa3nenoB (TeM) y4eOHBIX 3aHSATHI.
N3ydenune kaxaoro paszena (TeMsl) IpeanoiaraeT oBiaaJeHne HeoOX0AMMBIME KOMIIETeHIUAMH. Pe3ynprar
aTTeCTallMyd OOYYaIOUIMXCS Ha Pa3IMYHBIX dTanax (HOpPMUPOBAHMS KOMIIETCHIIMH ITOKA3bIBACT YPOBEHb
OCBOEHUSI KOMITETCHIIUH.

OTanmHOCTh (HOPMHUPOBAHUS KOMIIETEHIIUI MPSMO CBsI3aHa C MECTOM JTUCIHUILIMHEI B 00pa3oBaTeIbHON
nporpamme.

®opMupyemMble KOMIIETEHIIUH

Pa3znesnbl 1 TeMbl IUCUMILIHHBI
8 el (koabI)

TeMBI TIK-1

pa3neia

[y
N
w
N

OcHoBsl pabotel c MATLAB

OcHoBbl padoTs! ¢ Simulink +

1. OcHoBbl pa6oTel ¢ MATLAB,
Simulink u SimPowerSystems

OcHoBsl paboTsl ¢ SimPowerSystems
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2. MoaespoBaHue 3JIeMEeHTOB, YCTPOIiCTB U

CHCTEM JJICKTPOIHEPIreTUKHU

MO,Z[GJII/IpOBaHI/IC " UCCIICAOBAHUC ICPEXOJHOTO
nmponecca B MHAYKTUBHOCTH, KOHACHCATOPC U
BBITIPAMUTEIIC

MopenupoBaHue u UCCIIeOBaHHE
Tparcdopmaropa

MOI[GJ'II/IPOBaHI/IC N UCCJIICAOBAHUEC IBUT'ATECIIA
IIOCTOAHHOI'O TOKa

MOI[GJII/IpOBaHI/Ie " UCCIICAOBAHNUC ACUHXPOHHOI'O
JABUTIaTCIIA.

MonennupoBaHue U UCCIIEI0BAaHUE
OJIHOTpaHC(HOPMATOPHO 11€XOBON MOICTAHIINH

MonenupoBaHue U HCCIIEI0BaHUE
JIBYXTpaHC()OPMATOPHOU IIEXOBOH MOACTAHIINH
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3. Iloka3aTeu, KpUTEPHUHU U CPEICTBA OLIECHUBAHUS KOMIIETeHIIHI, (popMuUpyeMbIX B pouecce N3y4YeHusi TUCIUIINHBI

IIK-1. CnocobeH ocyiecTB/ISITh HAYYHO-HCCIEI0BATEIbCKHE U ONBITHO-KOHCTPYKTOPCKHE Pad0ThI 10 OTAe/ILHBIM pa3ieiaM TeMbl

Kpurepuu ouennBanusi pe3yJibTaToB 00y4eHUsI

Cpencrsa onieHMBaHUA

HNuaukaTopbl pe3yJILTaTOB 00yUeHHsI
JMOCTHKEHUSI . | IIpomexyt
HEYIOBJICTBOPUTET Texymmit
KOMIIeTeHIINHT Y/0BJIETBOPUTEIHLHO XOpOLIO OTJINYHO OuHas
bHO KOHTPOJIb
aTTecTanus
VJIK-TTK-1.1 He nemoncTpupyer Yactuuno B ocHOBHOM B nonnoit mepe
Oc GCTBJI.}IC.T CIIOCOOHOCTH JIEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
ag:TlH o OCYIIECTBIISITH padOTHI | CIOCOOHOCTH CIOCOOHOCTH CIIOCOOHOCTH
p 1o 00paboTKe 1 OCYIIIECTBIISITH PA0OTHl | OCYIIECTBIISITh Pa0OTHI | OCYIIECTBISATH pabOThI
00paboTke n COOOIICHYE
AT aHaIM3y 1o 00paboTKe U 1o 00paboOTKe 1 aHAM3Yy | 110 00pabOTKE U aHATIU3Y _ SaUET
Y HAYYHO-TEXHUYECKOH | aHAIU3y HAyYHO-TEXHUYECKOM HAYyYHO-TEXHUYECKOH ’
HAYYHO-TEXHUUYECK . TECT
Oif MH(OpMALIH 1 uapOopMaI 1 HAYYHO-TEXHIUUYECKOU urbOopMaIm 1 UH()OpPMAITIH 1
VI TATOR pE3yJbTaToB uHpopmarmu u pE3yJbTaToB pe3yJbTaToB
pesy . HCCIICIOBAHUI pE3ybTaTOB HCCIICIOBAHUIM HCCJICIOBAHUI
WCCIIeIOBAHUI .
HCCIIC/IOBAHUM
NJIK-TIK-1.2. He nemoncTpupyer Yacrtuuno B ocHOBHOM B nonnoit mepe
Bemomnnsier CIIOCOOHOCTH JIEMOHCTPHUPYET JIEMOHCTPHPYET JEMOHCTPUPYET
OKCIIEPUMEHTHI U | BBITIOJHSATh CMOCOOHOCTH CMOCOOHOCTH BBITIONIHSTH | CIIOCOOHOCTH BBIIOJHATH | COOOIICHHE
othopmisier SKCIIEPUMEHTHI U BBINIOJIHATh SKCIIEPUMEHTHI U SKCIIEPUMEHTBI U ; 3a4u€T
pE3YIILTATHI oopmItsTh AKCIIEPUMEHTHI U oopMIISITh pe3ynbTaTthl | OOPMIISITH PE3YIBTATHI TECT
WCCIIEIOBAHUI pE3yJIbTaThI o(hopMIISTh pe3yNbTaThl | UCCISOBAHUN UCCIIEA0BaHUI
HUCCIIECNOBaHUN HUCCIEIOBaHUN
NJIK-TIK-1.3. He nemonctpupyer Yactuuno B ocHoBHOM B nonnoii mepe
[logroraBnuBaer | cocoOHOCTH JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPUPYET
AIIEMEHTBI MO/IrOTaBJIMBATH CIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
JOKyMEHTAIIWH, AJIEMEHTBI TIO/IrOTABJIBATh TIO/ITOTABJIBATh TIO/IrOTABJIBATh
MIPOEKTOB, IUVIAHOB | JOKYMEHTAIIMH, AIIEMEHTHI AIIEMEHTHI 3JIEMEHTBI cooOIIeHHe
Y IIPOTpamMm MIPOEKTOB, TUIAHOB U JIOKyMEHTAaIHH, JIOKyMEHTAaIHH, JIOKyMEHTAIWH, ; 3a4éT
MIPOBEJCHUS porpamMm MIPOEKTOB, TIAHOB U MIPOEKTOB, TIAHOB U MIPOEKTOB, TUIAHOB U TECT
OT/ICNIGHBIX ITAINOB | TIPOBENICHHUS MIPOTpaMM TIPOBENICHNST | TIPOrPaMM MTPOBEICHUS TIPOTPaMM TIPOBEICHUS
WCCIIEZIOBATEIIbCKU | OTAENBHBIX 3TAIllOB OTJEbHBIX 3TAIOB OTJEbHBIX 3TAIOB OT/ENbHBIX 3TAIOB
X pabot HCCIIE/IOBATENbCKUX HCCIIe/IOBATENbCKUX HCCIIeNIOBATENbCKUX HCCIIEIOBATENILCKUX
pabor pabor pabor pabot
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4. KoMIJIeKT KOHTPOJIbHO-OLIEHOYHBIX cpeaAcTB 1o aucuuiuvinie ""MATLAB, Simulink u
SimPowerSystems B 31ekTpo3HepreTuke'

Bomnpocsl Kk 3a4eTy ¢ OLIEeHKOM

no aucuunianne «MATLAB, Simulink u SimPowerSystems B 3J1eKTpOTEXHHKE»

Paznen 1. OcuoBbl padorel ¢ MATLAB, Simulink u SimPowerSystems

1.

2
3.
4
5

© © N o

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[IpuBenuTe Ha3Banue ocHOBHBIX okOH MATLAB.

HazoBute Haznauenue ocHoBHbIX okoH MATLAB.

Kak co3nate ckpunt?

Kak co3nate GyHKIIIO?

Bbyner nu pabGotare (yHKIuMS, ecnu Ha3BaHME (DYHKIUHM OTIMYAaeTcs OT Ha3BaHMs (Qaila ¢ 3Toi
byHKIHEH?

MoOXHO J1n BbI3BaTh (DYHKIIMIO U3 KOMaHIHOTO OKHA?

OO0BscHUTE, KaKUM 00pa3oM U T1e MO>KHO HaiTH (yHkimu cucteMsl MATLAB?

Kak B MATLAB Mo0xHO co3/1aTh MaccUBBbI?

Kak oOpaiiarorcst K a1neMeHTaM MaTpuLlbl?

KakuM cumBos10M 0603Ha4aeTcst poLeaypa TpaHCIIOHUPOBaHUA?

C xakoil 1menpio mpu paboTe ¢ MATPUIIAMU M BEKTOPAMH HCIIOJIB3YETCS TOYKA MEpei ONepanusMu
YMHOXEHHUS, 1eIeHUs?

Kak B8 MATLAB co3naroTcsi KOMIUIEKCHbIE TIepeMeHHbIe?

Kakas ¢pyHKuMs ucnonb3yercs Ipy co31aHUM KOMIUIEKCHOTO yucia?

Urto o3nauaet "rinobanpHas nepemenHasn"?

B yem oTiMuune cTaHIapTHOTO MPOrpPaMMHUPOBAHUS OT BU3YalIbHO-0JI0YHOTO?

Kak co31a10T KOMMEHTapuu NpH HAITUCAHUU CKPUNITOB?

Kak BbIBecTH uncieHHOE 3HaUeHue nepeMeHHol B paboueit obmactu MATLAB?

Kak B8 MATLAB BbiBecTH rpaguk GpyHKIun?

Kakas ¢pyHkuus ucronb3yercs s pemeHus: cucteMbl TuddepeHIanbHbIX ypaBHEHUN?
Kak BoccTaHOBUTB pacnojokKeHne OKOH, 33JaHHOE 110 YMOJTYaHHIO?

Kak M0HO 3anmycTUTh CKPUNT?

Pa3pnen 2. MoaeaupoBaHue 3J1eMEHTOB, YCTPOHCTB U CHCTEM 3JI€KTPOIHEPreTHKH

22,
23.
24,
25.
26.
27.

Kak cosnmate okno momenu Simulink?

Kak n3menuts napamerpsl 61okoB Simulink?

O0BACHUTE, KaK COSTUHSIIOTCS OJIOKU?

Kax HaspiBaetcst 070K, KOTOPBIM CO3/Ma€T CTYNEHYAThId CUTHAM?
HazoBure ocHoBHBIE Oi10KM OubIHOTEKH SimPowerSystems.

Kakue 6710k1 cO3/1aHBI 1151 BU3yaTIH3aIMHA CUTHAJIOB?
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28. OtkpoiiTe 010K aCHHXPOHHOM MAIIMHBI U TIEPEUUCIIUTE €€ ITapaMeTphl.
29. Kaxoii 6510k UCIIONB3YETCS AT CO3/TaHUSI KOPOTKUX 3aMBIKAaHUN B MOJICITH.

30. Kakue 6;10ku mpeHa3HAUYCHBI I U3MEPEHUS TOKOB M HAIIPSKCHHI ?

Kpurepun oueHku nNpoMeKyTOYHOM aTTecTalMu (3a4UeT ¢ OLEeHKOI)

OuenKu «omauyHo» 3aciy>KuBaeT 00yUJarolUiCs eclii OH:
® TI0Ka3aJ MIyOOKHWE U MOJHBIC 3HAHUA padoyero MaTepuana;
® T[IOJHOCTHIO MOHUMAET CYIIHOCTh M B3aMMOCBSI3M PACCMATPUBAEMBIX IPOIIECCOB U SBJICHUM MpHU
OTBETaX Ha BOIPOCHI;
® AKTHBHO M TBOPYECKH paboTall HAa MPAKTUYECKUX 3aHITHIX;
e  BBHINOJHWI Bce (hOpMBI Y4eOHOI pabOThI ¢ BBICOKMMHU PE3YJIbTaTaMH.

QueHKU «XopouiLo 3aCJIYKUBACT O6y‘laIOHlI/II>'IC$I €CJIM OH:

® [I0Ka3aJl XOpOIINe 3HaHUs pabovero MaTepHuania;
® JIOCTaTOYHO XOPOIIO MOHUMAET CYIIHOCTh M B3aMMOCBSI3U PACCMAaTPUBAEMBIX IPOIIECCOB;
® JlacT NpaBWIbHBIC OTBETH HA HEKOTOPHIE BOIIPOCHI IIPHU JIOTIOJHUTENBHBIX (HaBOISIINX ) BOIPOCAX;
® aKTUBHO M TBOPYECKH PadOTal Ha MPAKTUYECKUX 3aHITUSAX;
®  BBINOJHWI BCe POPMBI yIeOHOM pabOTHI C MOTOKUTETLHBIMU OLIEHKAMH.
Ouenku _«y0ogiemeopumenbnoy 3acilyXuBaeT oOOyyaroluiicsi, OOHapyXHUBIIMH B IEJIIOM

nocratoyHoe  (yIOBICTBOPHUTEIBHOE) 3HAaHUE YYEOHOrO Marepuana, TEXHUYECKOW JOKYMEHTAIUH,
HOPMATHUBHOW TMpPaBOBOM HH(OpMAIMK, YMEIUIUH CBOOOJHO BBHINOJHATH 3aJaHUS, MPEAYCMOTPEHHBIC
POTPaMMO¥, YCBOMBIIMI OCHOBHYIO M 3HAKOMBIA C JIOTIOJIHUTEILHOW JUTEPATYpOH, PEKOMEHIOBaHHOU
Kadeapoi.

OueHnku «Hey0061emeopumenbHoy BHICTABISETCS O0ydYalOMIMMCS, OOHAPYKHMBIIUM TPOOEIHI B

3HaHMUSIX OCHOBHOTO Y4eOHOro Marepuala, JONYyCKAarollUM MPUHIMIHAIbHBIE OIIMOKHA B BBIMOJHEHUU
IPEelyCMOTPEHHBIX MporpaMmoi 3agaHuid. Takol OIEHKH 3acily’KMBalOT OTBETHI 0OYYaIOIIUXCs, HOCAIIUE
HECHCTEMAaTHU3UPOBAaHHBIN, OTPHIBOUHBIM, MOBEPXHOCTHBIA XapakTep, Korjga oOydaroluics HE MOHUMAaEeT
CyILIECTBA U3J1araeMbIX UM BOIIPOCOB.
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KommiekT 3aanuii 1y pacyeTHO-rpaduieckoil padboTbl

no gucturumae «MATLAB, Simulink u SimPowerSystems B a5iekTpoTeXHUKE)

Tema: MATLAB, Simulink u SimPowerSystems B ai1eKTpoTeXHHUKE.
3aganme: OcCylmIeCTBUTh pPACYEThl CTATHUECKUX W JUHAMHUYECKUX PEXKHMOB pabOThl Pa3IWYHBIX
JIEKTPOIHEPreTUYECKUX YCTPOMCTB U CHCTEM, UCIOJb3ys HE TOJBKO SA3bIK MPOrPAMMHUPOBAHMS CUCTEMBI
MATLAB, HO 1 ero pacmmpeHuii BU3yaibHO-01049H0r0 MoaenupoBanus Simulink u SimPowerSystems.

PacueT pexuMoB paboThl TpaHc(hOpMATOpa U ACUHXPOHHOI'O JBUraTessl OCYLIECTBUTh C MOMOILBIO
BCEX TpeX MPOrPaMMHBIX MPOIYKTOB, MEPEYUCICHHBIX BbIIE. [Ipy 3TOM B HUX ClIEAyeT HCIOJIb30BaTh
OJIMHAKOBBIE IapaMeTpbl YCTPOMCTB, YTO MO3BOJMT IOJIYYUTh HJEHTUYHBIC pPE3YyJIbTaThl U OLEHUTH
JIOCTOMHCTBA W HEAOCTaTKU KaXKJI0ro M3 IporpaMMHbIX MpoaykToB cuctemsl MATLAB. Ilposectu
UCCIIeIOBaHKE BIMSHUS IIapaMEeTPOB Ha TMHAMUYECKHE U CTAaTUYECKUE XapaKTEPUCTUKU.

Pacuer ocTanbHBIX yCTPOWCTB M CHCTEM OCYIIECTBHUTH CPEJCTBaMU pacimmpeHust SimPowerSystems
cucreMbl MATLAB.

Vcxonublie naHHBIE Ui pacueTHO-Tpaduueckoi paboTsl BEIOMPAIOTCS 1O MOCIEIHUM IBYM Hudpam
3a4ETHOM KHMYKKU U3 TaOJuUL, IPUBEICHHBIX HIKE.

Hcxonubie qanabie Tpexdaznoro tpancdopmaTopa s pacueTHO-Tpadudeckoit paboTsl

=S m JInHeliHbIE HANIPSKEHMS,
5? Morepu COSQ,, g = U, /U,, kB
5 S| SZn’ uK’ IX’ RuRL E qi)
5 <BA % % (RC) 2= [Mpennocnennsist uuppa
S & P =g upa
== Py, Bm o HarpysKa S
& Bm 0;1[2;3]45/6,7[8,9
0 25 180 560 45 | 4,8 1/0,8 Y/Yg-0
1 40 | 250 | 800 |45 4 | 1/08 | A/Yg-1l
2 63 | 355 | 1090 | 4,5 3,3 | 1/0,81 | Y/Yg-0
3 | 100 | 500 | 1500 |4,5| 27| 1/0,81 | A/Yg-11
4 | 160 | 700 | 2700 | 55| 4 | 1/082 | Y/Yg-0 | <« | S| | S| S
o = L o) 3
5 | 250 | 1000 | 3800 | 55|35 | 1082 | AYell | ® | 2| S| S| @
6 | 400 | 1400 | 6000 | 8 | 35| 1/0,83 | Y/Yg-0
7 | 630 | 2300 | 8700 | 8 | 2 | 1/0,83 | A/Yg-11
8 |1000 | 2750 | 12500 | 6,5 | 1,5 | 1/0,84 | A/Yg-0
9 | 1600 | 3650 | 18000 | 6,5 | 1,4 | 1/0,84 | A/Yg-11
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HcxonHble HOMMHAJIBHBIE JAHHBIE U ITAPAMETPbl ACHHXPOHHOIO JIBUraTeNs ¢ KOPOTKO3aMKHYThIM poTopoM it PI'P

Ilocnen.
HI/I(l)pa n2H ! PZH ! UftuH fl’ r‘1 ! Llo‘ ! r‘2 ! L20‘ ! M’ J a(); JuM ! p
umppa | o6/mun | KBm B Iy Om I'n Om In I'n K2
0 1430 4 1,405 0,0059 1,395 00058 | 01722 06031351;
1 1440 75 07384 | 0,0031 0,7402 | 0003045 | 01241 0603353;
2 1460 15 02147 |  0.0011 02205 | 000093 | 0,06419 061522;
3 1480 37 0,08233 | 0,00071 0,025 0,000729 | 002711 | 0.37,0,32
4 1484 75 400 | 50 | 0,03552 | 0,00035 0,02092 | 0,000324 | 00151 | 12513 | 5
5 1484 75 0,03552 | 0,00037 0,02092 0,00031 0,0151 12511
6 1487 110 0,02155 | 0,000226 0,012 0,00023 0,011 2,2;21
7 1487 110 0,02155 | 0,00025 0,01231 0,00021 | 0,01038 | 23;24
8 1487 160 0,01379 | 0,000152 | 0,007728 | 0,000152 | 000763 | 2.8:25
9 1487 160 0,01379 | 0,000152 | 0,007728 | 0,000152 | 000763 | 2.9:27
CTaTI/I‘-ICCKI/Iﬁ MOMCHT HaPpy3KI/I B OTHOCUTCJIBbHBIX €INHHUIIAX
[Tpeanocnennsist uugpa mudpa 0 1 2 3 4 5 6 7 8 9
Crarnyeckuii MOMEHT Harpy3ku B o.e., M _ 0,5 0,6 0,7 0,8 0,9 1 1,1 1,2 1,3 1,4
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Kpurepum ouenku:

- OUCHKA «(3a4UmeHOo» 6blCmdaesisiiencs 06)/’{61}01/1/;6/!/1)/0}2, eciu

BBITMIOJTHEHHBIE 3aJ]aHUs MPEACTABICHBl B YCTAaHOBJIEHHBIE CPOKH, B MOJHOM O0beMe, HE TpeOyloT
JOTIOTHUTEIILHOTO BPEMEHU Ha 3aBepLICHHE;

cobmoieHb! TpeOoBaHus, peabsaBisieMmblie K PI'P;

JEMOHCTPHUPYIOTCS] TEOPETUYECKUE 3HAHUS, IPAKTUUECKIE HABBIKU U YBEPEHHOE X IPUMEHEHUE MPU
PEIICHUU TUIIOBBIX 3aJ1ay ¢ TOMOIIBIO s3bIKa mporpammupoBanus MATLAB, a taxke 0ubimorek
0JIOKOB, KOTOPBIE UCTIONB3YIOTCS B pacmupenusx Simulink u SimPowerSystems cuctemsr MATLAB,;
OTCYTCTBYIOT IrpyOnie omuoku PI'P;

COACPKATEIILHO U apr'YMCHTHPOBAHO OTBEYACT HA BOIIPOCKHI, CBJA3aHHBIC C PI'P.

- OUCHKA ((HE 3aUmeHO0)) 8blcmaejiidemc: 06yqa10u4eMyc;l, eciu

paboTa He cJjaHa B CPOK HIIM UMEET OOJIBIIIOE YKCIIO OMTHOOK B BHIYHCIICHHUSX;
pabota oopmIIeHA B BBICIIEH CTENIEHU HEOPEIKHO;
MIPH 3aIIUTE O0YUYAIOIIHIICS TEMOHCTPUPYET CYIIECTBEHHOE HETIOHUMAHUE MPOOIIEMBI;

00yJaroImuics He MOXKET MPOIEMOHCTPUPOBATH MIPAKTHYECKHE HABBIKKH paboThl B cucteme MATLAB

IIpHu pCIICHNH THUITIOBBIX 3a1a4;

O6yanOIlIHI>'IC$I HE MOXET OTBETHThL Ha OOJBIIMHCTBO BOIIPOCOB IIperiogaBarciisi IO TEMC

BbITOsIHeHHOU PI'P.

Tectsl s Tekyieit arrectanuu (ITK-1)

no nuctunianae «MATLAB, Simulink u SimPowerSystems B 351eKTpOTeXHHUKE» U1 CTYIE€HTOB HAIIPABICHUS

noarotoBk (crienuanbHocTh) 13.03.02 DiekTposHepreTHKa U AIIEKTPOTEXHUKA

1. MATLAB - 53T0 cokpallieHie OT CIIOB

1

2.
3.
4.

Mathematical Laboratory (MaTematiueckas 1abopatopusi)
Matrix Laboratory (MatpiuHast 1abopaTtopust)
Materialized Labour (oBeriecTBieHHbIH Tpy)
Mathematical Labour (MaTeMaTqueCKaﬂ pabota)

2. Tlakers! pacmmpennit cucremsl MATLAB HazbIBaroTcs

1

2.
3.
4.

Toolkits
Tools
Toolboxes
Toolmakers

3. BbonbmmHcTBO KOMaHA U GpyHKIMH cucteMbl MATLAB xpaHuTcs B Bujie TEKCTOBBIX (ailsioB ¢

pacmupeHueM
1. r
2. .m
3. .p

1 o
BriaenuTs ¥ BBIOpATh YEPHBIN [IBET TEKCTA.
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10.

11.

Kaxoe okno cucrembl MATLAB npegnaznaueHo A1 BBOJIa YUCEIN, IEPEMEHHBIX, BBIPAXKEHUIN 1 KOMaH]I,
JUTISL IPOCMOTpA PE3yIbTAaTOB BEIYUCICHUN U OTOOpPaKEHHS TEKCTOB ITPOrpamMm

1. Command History

2. Command Window

3. Workspace

4. Current Folder

Knasumm <| > u <> B Command Window (B komangHoMm okHe) MATLAB ciyxar

1. s mepemeleHus Kypcopa BHA3 WIH BBEPX 110 SKpaHy

2. s IepeMEIICHUSI Kypcopa BIIEBO M BIPABO IO SKPaHy

3. U1 OTOOpaXKeHMsI B CTPOKE BBOJIA PaHEE BBEICHHBIX C KJIABUATYPHI KOMaHT ¥ BBIPAKCHHUIA
4. s iepeMenieHust Kypcopa BHUA3 WM BBEPX Ha OJIHY CTPAHUILY

Jns otnenenus uenoil yactu yucia ot ApodHoit B MATLAB ucnonbs3yercs

1. Touka

2. 3amsTas

3. TOuYKa C 3amsToM
4. nBoeroume

Jlns 0003HaueHNsT MHUMOW €TMHUIIBI B KOMITJIEKCHBIX urciiax B MATLAB 3ape3epBupoBaHo 1Ba
CHUMBOJIa

1. iuj
2. ink
3. juk
4, due

Jlnis mepeHoca JUIMHHBIX GopMylt Ha Jpyryto ctpoky B MATLAB ucnosnb3yercst ciMBOI
1. nBoerouwme

2. TOUKa C 3amiTon

3. MHOrorouue

4. Ttupe

ITpu 3ananuu BektopoB u matpull B MATLAB npumensitorcs
1. xpyrible ckoOKH

2. KBaJpaTHbIC CKOOKH

3. ¢urypHble cKoOKH

4. 51Be KOChIE YepThI

Jns noctpoenust rpadukos B nuHeitHoM MaciiTabe B MATLAB ucnonbs3yercs GyHKIMsS
1. bar

2. plot
3. subplot
4. figure

Kakas ¢yHkuus mo3omsiet pa3aenuts rpadpuueckoe okHo MATLAB Ha HECKOIBKO MOIOKOH U BHIBECTH B
KaXJIOM U3 HUX TpaduKu pa3TuvHbIX (YyHKIIANA
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12.

13.

14.

15.

16.

17.

18.

subplot
figure
plotyy
plot

Eal A

Komanna text B MATLAB no3BossieT oTo0pa3uth
1. HammuMCh B 3aJTaHHOM MeCTe Tpaduka

2. Ha3BaHWE FOPU3OHTATIHBHON OCH

3. 3aronoBok rpaduka

4. Ha3BaHWE BEPTUKAIHLHOU OCH

st co3panust MaTpHIlbI ¢ HyJIeBbIMU deMeHTaMu B MATLAB ciyxuT BcTpoeHHast QyHKITAS

1. null
2. Zeros
3. o0nes
4, ans

Kakoit u3 MNEPCUUCIICHHBIX HUKE OINCPATOPOB ABJIACTCA OIICPATOPOM ITOIJICMCHTHOI'O YMHOKCHHS B

MATLAB
1. *

2- .**

3. *

4, |

Jnuny Bexktopa B MATLAB M0kHO onpeAenuTs ¢ MOMOIIbI0 (pyHKINUN
1. dlina

2. width
3. long
4. length

n _n

Jlna wero B MATLAB ncnonbs3yrores onepatopsl ".+" n
1. 151 BBIOJIHEHMS [TOAJIEMEHTHOTO CJIOKEHNS U BEIYUTAHUS
2. IS CTIOXKEHUS! M BBIYUTAHUS MaTPUIL

3. Takux oneparopoB B MATLAB He cymectByer

4. U1l yMHOXKEHUSI BEKTOPOB

C nomorsio kakoit pyHkuu B MATLAB M0xHO BBIOTHUTH 0OpallieHre MaTpUIIb
1. cnomorpio GyHKIMH pinv

2. ¢ IOMOIIBIO (PYHKITHH SinV

3. CTIOMOIIBIO PYHKIHH Cinv

4. crnoMolIpBIo GYHKIMH INV

Kakoii 1Bet o yMmon4aHuio UCIONb3YeT penakrop m-paitnoB B MATLAB s BeieneHus
CHUHTAKCUYECKHUX OIINOOK B KOJI€ IPOrpaMMBbI

1. cunwmit

2. KpacHBIHA
3. 3eleHbIit
4. KenThIA
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19.

20.

21.

22.

23.

24.

25.

26.

B xaxoii yactu riraBaoro okua MATLAB Breimarorcsa cooOrenust 00 ormmokax?
1. B cTpoKe cocTosHUA

2. Bok"e Command History

3. B Current Folder

4. B KOMaHIHOM OKHE

Urto npoucxoaut mpu BuinosiHeHUU KomaH bl A' B MATLAB?
1. TpancnoHupoBanue A

2. HAaXOXJCHHE OMPEICITUTENSI MATPHIIBI A

3. HaxXOXKIIEHWE MaTpPHIlbl, 0OpaTHOM K A

4. HaXO0XJIEHHUE CYMMBI JIEMEHTOB MaTpuIlbl A

Ha kaxoit u3 IMUKTOI'paMM I/I306pa)KeH HCTOYHHK ITOCTOSTHHOT'O CHUTHaJIa?

- b Ay L)

Scope Step Sine Wave Constant
1. 2. 3. 4.

Ha xaxoii n3 mUKTOrpamMm H300pakeH UCTOYHUK CHHYCOUIaJIbHOTO CHUTHAsa?

3 b N p 1)

Scope Step Sine Wave Constant
1. 2. 3. 4.

Ha kako#t u3 nukTorpamm uzobpaxken ocuusuiorpad?

3 b A\ p 1)

Scope Step Sine Wave Constant
1. 2. 3. 4.

Ha xaxoif u3 mMKTOrpamMMm n300pa’keH reHepaTop CTYNEeHYaTOro CUrHana?

- b N\ 1)

Scope Step Sine Wave Constant
1. 2. 3. 4.

Ha xaxoif n3 nukTorpamMm n300pa)keH KOHIIEBOI MPHUEMHUK (3ariyka)?

N C s

Display Clock XY Graph Terminator
1. 2. 3. 4.

Ha xakoit n3 nukrorpamm n3o0paxkeH uppoBoi 1ucriei?
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N CECEEE=

Display Clock XY Graph Terminator
1. 2. 3. 4.

27. Ha xakoif U3 TUKTOrpaMM H300paxeH rpadornocTponuTessb?

N— CHCEE=

Display Clock XY Graph Terminator
1. 2. 3. 4,

28. Ha xaxoii u3 TUKTOrpaMM H300pakeH UCTOUYHUK TEKYIIET0 BPEMEHU MOACTHUPOBAHUSA?

N — CE =

Display Clock XY Graph Terminator
1. 2. 3. 4.

[IpaBunbHBIH OTBET — 2

29. Ha xaxoii u3 TUKTOrpaMM H300pakeH OJIOK BBIYHUCIICHUS TIPOU3BOTHOMN?

> du/et > 5 Lb J L } X5 [ b

s+1

Dervat Integrator
erivative Integrator Transfer Fen Limited

30. Ha xakoif u3 muKTOrpaMm H300paxeH OJIOK rmepeaaToqHoi GpyHKmm?

M du/dt > y L) J L} X1 />

e s+1 Integrator
erivative Integrator Transfer Fcn Limited

31. Ha xakoii U3 nukTorpaMm u3o0paxeH 0JI0K HHTerparopa’?

1
M du/dt [y Y L J )gf>

s+1

s Integrator
erivative Integrator Transfer Fen Limited
1. 2. 3. 4

32. Ha xakoif U3 nuKTOrpaMm H300paxeH OJIOK MHTErpaTopa ¢ OrpaHuYeHUEM ?

Y du/dt » y L) J | )§f>

S
ey s+1 Integrator
erivative Integrator Transfer Fen Limited
1. 2. 3. 4
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33. Ha kxakoif u3 nukTorpamMmm u3o0paxeH 6J10k cymmaropa?

), p R
X
) > £ >
Product Sum Divide
1. 2. 3.

34. Ha kakoil 13 MUKTOrpaMM U300paKeH OJIOK YCHUITUTEIS?

Ol

Product
1.

%D

Sum
2.

b
Divide
3.

y >

Gain

¥ >

Gain
4,

35. Ha kaxoii 3 mUKTOrpaMM U300paxeH OJOK BHIYMCICHUS MPOU3BEICHUS?

) )X
Product Sum Divide
1. 2. 3.

36. Ha xakoii u3 muKTorpaMm u300paxeH OJIOK JeJIeHuUs?

3
y <P

Product
1.

XD

Sum
2.

3 b
Divide
3.

Gain
4,

y >

Gain
4,

[A]

37. Ha xakoif u3 MUKTOrpaMM H300pa)keH OJIOK MYJIbTUIUIEKCUPOBaHUS (00BETMHEHNS) CUTHATIOB?

b

Mux
1.

b

Mux
1.

> 0N

»>r—=

Switch
2.

.

NIERANIY

>—=

Switch
2.

[AT >

From
3.

[Al >

From
3.

Goto
4.

38. Ha xakoif u3 nukTorpaMmm u300paxeH OJIOK YIpaBIsieMOro MepeKItoyaTesss CUrHaIoB?

[A]

Goto
4,

39. Ha kakoi U3 MUKTOrpaMM U300paxkeH OJIOK IMpueMa CHTHaJIa OT Apyroro 0sioka (0e3 JTUHUY CBsI3H)?
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PPN Al D [A]

Mux Switch From Goto
1. 2. 3. 4,

pVAVAY S

40. Ha kako# u3 MUKTOrpaMM U300pakeH OJIOK mepeadu CUrHaia B apyroi 0710k (6€3 JIMHuH CBSI3H)?

>
} NN Al D [A]

>—=
Mux Switch From Goto
1. 2. 3. 4,

41. Ha xako# U3 MUKTOrpaMM H300pakeH 070K 0JHO(a3HOT0 HCTOYHUKA HAPSHKEHUS IEPEMEHHOT0 ToKa?
-]

+ s
] A
= clo
DC Voltage Source Three-Phase Source
1. 2.
? 9
AC Voltage Source Controlled Voltage Source
3. 4,

42. Ha xakoit u3 MUKTOrpaMM M300paxkeH OJIOK Tpex(a3HOTo HCTOYHHUKA?
o

+ e
T I"—@ﬂvﬂ'—rﬁp-ﬁ o
DC Voltage Source Three-Phase Source
1. 2.
? ®
AC Voltage Source Controlled Voltage Source
3. 4,

43. Ha xakoii U3 MUKTOrpaMM M300paxkeH OJIOK HCTOUHUKA HAIPSKEHHS! TOCTOSIHHOTO TOKa?
a

+ Ao
1 s
DC Voltage Source Three-Phase Source
1. 2.
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o +

» ©

AC Voltage Source Controlled Voltage Source
3. 4.

44. Ha xakoil U3 MUKTOrpaMM U300paxkeH OJIOK YIpPaBlIIeMOro HCTOYHHUKA HATIPSKEHUS?
a

+ Ao
T T
= clo
DC Voltage Source Three-Phase Source
1. 2.
Q ®
AC Voltage Source Controlled Voltage Source
3. 4,

45. Ha kako# u3 MUKTOrpamMM U300pakeH 010K 01HO(ha3HOro JIMHEHHOTo TpaHchopmaropa?

LE ala

ot o =J1MHWI'—| <—n

a|C cla

Three-Phase Breaker Series RLC Branch
1. 2.
Three-Phase g‘ B
Transformer =8
(Two Windings) Linear Transformer
3. 4.,

46. Ha xakoii u3 mukTorpaMm n300paxkeH OJIOK Tpex(a3HOTro BHIKIIOYATEINS?

A ala

oo ...‘Wr_lml_| <_n

ac (3]

Three-Phase Breaker Series RLC Branch
1. 2.
Three-Phase g‘ B
Transformer &
(Two Windings) Linear Transformer
3. 4.,

47. Ha kako# u3 MUKTOTpamMM U300pakeH OJI0K, COCTOSIIINI U3 IETMH MOCIIEI0BATEIFHO COSTUHEHHBIX
AKTHUBHOTO CONPOTUBIIEHUS, UHAYKTUBHOCTH U €MKOCTHU?
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L e

Series RLC Branch

Three-Phase Breaker

1. 2.
Three-Phase g‘ E
Transformer £

(Two Windings) Linear Transformer

3. 4.

48. Ha xako#l 13 MUKTOrpaMM U300paxkeH 070K Tpexda3zHoro 1ByXx0OMOTOUYHOTO TpaHchopmaTopa?

e

Series RLC Branch

Three-Phase Breaker

1. 2.
Three-Phase g‘ L
Transformer £

(Two Windings) Linear Transformer

3. 4.

49. Ha xakoil 3 MUKTOrpaMM M300paXkeH OJI0K aCHHXPOHHOM MaIlIMHBI, TapaMeTpbl KOTOPO 3a/1at0TCs B
OTHOCUTEJIbHBIX €AMHUIIAX ?

Asynchronous Machine Asynchronous Machine
pu Units SI Units

5 Em J__':>

Synchronous Machine
DC Machine pu Fundamental

3. 4.

50. Ha xakoif u3 nuKTorpaMm 300paxeH OJIOK MAILIHHbI IOCTOSHHOTO TOKa?

@)

Asynchronous Machine

Asynchronous Machine

pu Units
1.

SI Units
2.
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pm J__”"
)w@::

Synchronous Machine
DC Machine pu Fundamental

3. 4.

51. Ha kako# U3 MUKTOrpaMM H300paxkeH 0JI0K aCHHXPOHHOW MAIIMHBI, [TApaMEeTPhl KOTOPOH 3a1af0TCs B
cucreme CHU?

Asynchronous Machine Asynchronous Machine
pu Units SI Units
1 2.
ym L P

N

Synchronous Machine
DC Machine pu Fundamental
3. 4.

52. Ha xakoif u3 MUKTOrpaMM H300paxeH OJIOK IMOAPOOHOIN MOIETH CHHXPOHHON MAIIMHBI, TapaMeTPHhI
KOTOpOM 3a/1al0TCS B OTHOCUTENIBHBIX €AMHULIAX?

Asynchronous Machine Asynchronous Machine
pu Units SI Units
1. 2.
R ¢

(IR

Synchronous Machine
DC Machine pu Fundamental

3. 4.

53. Ha kakoif u3 nuKkTorpaMm u300paxeH OJIOK JUIsl U3MEPEHUs HaNpsDKEHUs ?

Ja
m

da P Jg >
”25"‘ I'.|1-|:/|=:r2:|

oo

Universal Bridge Ideal Switch
1. 2.
i[> o+
o+ f ol VP
Current Measurement Voltage Measurement
3. 4.
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54. Ha kakoit u3 MUKTOrpaMM H300pakeH OJIOK JIJIsl M3MEpEeHUs Toka?
Ja

sy Ja m P
::?5 i I'-I1-|:/l::r2r.l

Universal Bridge

Ideal Switch
1. 2.
i» o+
o+ _f al. v D>

Current Measurement Voltage Measurement
3. 4.

55. Ha kaxoii u3 NUKTOrpaMM H300pakeH OJI0K YHHBEPCAIHLHOTO MOCTa?
Ja

day P Jg mp

;;25 ., T

Universal Bridge Ideal Switch
1. 2.

of+ 1P o+ )

Current Measurement Voltage Measurement
3. 4.

56. Ha kakoi u3 muKTOrpamMm u300pakeH OJIOK HJ1eaTbHOTO KiTtoya?
Ja

sy Ja m P
::?5 " u1-|:/r::r2r.|

Universal Bridge

Ideal Switch
1. 2.
i» o+
o+ _f al. v >

Current Measurement Voltage Measurement
3. 4.

57. Ha kaxoif U3 mUKTOrpaMM U300paxeH 010K ObIcTporo mpeodpazoBanus Oypne?

Mvabe P
3 ulp Mabe  Qp
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
Y RMS D > THD D
RMS THD
3. 4

58. Ha kakoii 13 nuKTOrpaMm u300pakeH OJI0K BEIYMCIICHHUS] MTHOBEHHBIX 3HAYECHUN aKTUBHOM M PeaKTUBHOU
MoIIIHOCTEN Tpex(a3HONH CUMMETPUYHON CUHYCOUIaTbHONW CUCTEMBI TOKOB U HaNPSKEHUI?
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JVabe PP
3 lulp Yabe QP
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
) RMs B ) THD D
RMS THD
3 4

59. Ha kaxoii u3 NUKTOrpaMM U300paxeH OJIOK, paCCYUTHIBAIOIINI KOI(P(PHUIIMEHT TapMOHHUECKUX

HCKaXEHU?
Mvabe PP
3 ulp Siabe Qb
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
Y RMS D > THD D
RMS THD
3 4.

60. Ha xaxoii n3 mUKTOrpaMM H300pakeH OJI0K pacuera AeHCTBYIOMIETO (CPEeIHEKBAIPATUIHOTO) 3HAYCHUS
CHHYCOHUJIAIbHOTO CHIHAIA?

Mvabe PP
\ ulp Yax QY
Zup Power
Fourier (3ph, Instantaneous)

1. 2.

D) RMS B ) THD )
RMS THD

3. 4
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MeToau4YecKue MaTepHuaJibl, ONpeae/aiIue
npoueAypbl OlleHNBAHUSA KOMIETEHIUU

Kputepun onieHuBaHMs Ka4ecTBa YCTHOI'O OTBETa
Ouenka _«omauuno» BBHICTABISETCS 3a TJIyOOKOE€ 3HAHHWE MPEIyCMOTPEHHOIO MPOrpaMMoii

Marcpualia, CoACpKaECrocsds B OCHOBHBIX MW JOIIOJHUTCIBHBIX PCKOMCHIOBAHHBIX JIMTCPATYPHBIX
HCTOYHHKAX, 3a YMCHHUC aHAJIM3UPOBATH H3YYACMBIC ABJICHHA B HUX B3aWMMOCBA3U M JUAICKTUYCCKOM
Pa3sBUTHUU, IPUMCHATH TCOPCTUUCCKHUEC ITOJIOKCHUA.

Ouenka «xopowio» BBHICTABISICTCS 32 TBEPIOE 3HAHUE OCHOBHOTO (IIPOrPaMMHOI0) MaTepuaia,

BKJIFOYasaA pacuCThbl (HpI/I H606X0,I[I/IMOCTI/I), 3a I'paMOTHEIC, oe3 CYHICCTBCHHBIX HETOYHOCTEH OTBETHI Ha
IMOCTaBJICHHBIC BOIIPOCEHI, 3@ YMCHHUEC IIPUMCHATH TCOPETUIYCCKUEC ITOJIOKCHUA.
Ouenka «y006,1emeopumesibHo) BHICTABIISICTCS 3a 061]166 3HAaHUEC TOJIBKO OCHOBHOI'O MaT€puaia, 3a

OTBCTHI, COACPKAIMUE HECTOYHOCTHU HJIU ci1abo APryMCHTHUPOBAHHBIC, C HAPYIICHHUEM IIOCIICA0BATCIbHOCTH
H3JI0KCHUA MaTCpuralia, 3a ciaboe IMPUMEHCHUEC TCOPETUUCCKUX MOJIOKECHUH.

Ouenka «Heyoo0es1emeopumenivio) BhICTABIIICTCS 3a HE3HAHNE 3HAUNTEIIFHOI YacTH porpaMmMHOIO

Marcpualia, 3a CylmcCTBCHHBIC OIIOKY B OTBETaX Ha BOIIPOCKHI, 3@ HCYMCHUC OPHUCHTHPOBATLCA B OCHOBHBIX
INOHATUAX AUCHHUIIIINHBI.

Kpurepun oneHuBaHus TeCTUPOBAHUS
[Ipu TecTupoBanuu Bce BEpHbIE OTBETHI MpuHUMaroTcs 3a 100 %.

ITpu otBeTe Ha 90% - 100% TecTOBBIX BOIIPOCOB CTABUTCS OLIEHKA «OTJIIMYHOY.

[Tpu orBete Ha 75% - 90% TECTOBBIX BOIPOCOB CTABUTCS OILICHKA «XOPOIIOH.

ITpu otBete Ha 50% - 75% TECTOBBIX BOIIPOCOB CTABUTCS OLIEHKA «yJIOBIETBOPUTEILHOM.

[Tpu orBeTe MeHee yeM Ha 50% TECTOBBIX BOIIPOCOB CTABUTCS OIIEHKA «HEYIOBICTBOPHUTEIHHO.

Kpurepun oneHuBaHus pe3yibTaTOB 0CBOCHUS AU CHMIIIMHBI
OrneHka «OTJIIMYHOY BBICTABIISIETCS 3a TIyOOKOE 3HaHHE MPETyCMOTPEHHOIO TPOrpaMMOil MaTepuaiia,

COACPKAIICTOCA B OCHOBHBIX U JOMMOJHUTCIBbHBIX PEKOMCHAOBAHHBIX JIMTCPATYPHBIX HCTOYHHUKAX, 34 YMCHUC
AHAIIN3UPOBATE H3YYACMBIC ABJICHHUSA B HWX B3aMMOCBA3UM MW AHUAJICKTHUYCCKOM pPa3BUTUH, IPUMCHATH
TEOPETHUYCCKHE TTOJIOKEHHS.

O1ieHKa «XOPOIIIO» — 33 TBEPJIOC 3HAHUE OCHOBHOTO (IIPOrPaMMHOT0) MaTepHalia, BKIFOYask PacyeThl
(pr HEOOXOIMMOCTH ), 33 TPAMOTHBIE, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MIOCTABJICHHBIE BOTIPOCHI,
3a yMEHUE MPUMEHSTh TEOPETHUECKUE MTOJIOKEHHSL.

OrneHKa «yJIOBIETBOPHUTEIBHO» — 3a O0Ilee 3HAHHE TOJHKO OCHOBHOTO MaTepuaia, 3a OTBETHI,
COZIeprKalllie HETOYHOCTH MJIH cl1ab0 apryMEHTHPOBAHHBIC, C HAPYIICHUEM MOCIICI0BATEIBHOCTH U3JI0KEHHSI
Marepuaa, 3a ciiaboe IPUMEHEHHE TEOPETUICCKUX TTOJIOKEHHH.

O1leHKa «HEYIOBICTBOPUTEIHHO» — 32 HE3HAHUE 3HAYUTEIILHOM YacTH MPOrpaMMHOT0 MaTepHaa, 3a
CYIICCTBCHHBIC omMOKK B OTBETax Ha BOITPOCEI, 34 HCYMCHHEC OPHCHTHPOBATHECA B OCHOBHBIX IMOHATHAX
JOUCHUITIIINHBI.
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[IpuioxkeHue 2. AHHOTaALMA pa6oyeld NporpamMmabl

Jlncunmnya MATLAB, Simulink u SimPowerSystems B 3JieKTpOTeXHHKe

(Mopyib)

Peanuzyembie ITK-1. CnocobeH ocyIecTBIISITh HayqHO-HCCIISIOBATEIECKHIE U

KOMITETCHIINHI OIIBITHO-KOHCTPYKTOPCKHE PadOTHI 110 OTJEIBbHBIM pa3/iesaM TEMBI.
[TK-1.1. OcymectBiseT paboThl 10 00paboOTKE U aHATTU3Y
HAyYHO-TEXHUYECKON MHPOPMAINH U PE3yIbTAaTOB HCCIIeI0BAaHUMN

Nuankaropsr [1K-1.2. BeinonHseT 3KcrepuMeHTsl B 0(OPMIISET pe3yIbTaThl

JOCTHXKCHUA HUCCIIETOBAHUN

KOMIIETCHIIUHA

[IK-1.3. TloaroraBnuBaeT 3J€MEHTHI JIOKYMEHTAILIUH, IPOEKTOB, TUIAHOB U
MIPOrpaMM MPOBECHUS OTAENBbHBIX ATAOB UCCIIEIOBATENBCKUX PaboT

TpynoemMKocTb, 3.€.

144/4

@opMBbI OTYETHOCTH
(B T.4. IO cCEMeCTpam)

O®O: 3auer ¢ OLEHKOH B 7 ceMecTpe
3®0: 3ayeT ¢ o1eHKoi B 9 cemecTpe
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