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1. HEJIM OCBOEHUA AUCIOUIIJIMHBI

OCHOBHOIl 1eIbI0 OCBOCHHS AMCUUILUIMHBI SBIAETCS (POpMUpOBAaHUE y OOYYaIOLIMXCS

HEOOXOMMBIX 3HAHUH, YMEHUH U HABBIKOB, MTO3BOJISIONINX HUCIIONB30BaTh cucteMy MATLAB u

€ro

pacmpennst Simulink u  SimPowerSystems, korTopas (akTH4YecKH cTaja MHPOBBIM

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

B TOM YHCIIE ITPU TPOBEACHUH HAYYHO-UCCIIEOBATEIBCKUX, IPOSKTHO-KOHCTPYKTOPCKUX padoT,

CBA3aHHBIX C JJICKTPOTCXHUYCCKHUMU YCTpOﬁCTBaMH U BJICKTPOSHCPICTUYCCKUMU CHCTCMaMU

(BKJIrOYAs CUCTEMBI AIEKTPOCHAOKEHUS).

2

3agaum u3y4yeHus JUCIUILINHBL:
3HakoMcTBO ¢ nporpaMmoilt MATLAB u e€ ocHOBHBIMU (DYHKIIUSAMU;
3HAKOMCTBO ¢ 6ubnmnoTekoit 610koB Simulink u SimPowerSystems;

oOydeHue MeToiuke nporpaMmmupoBanus Ha si3bike MATLAB, a Taxke MeToauke co3ianus
BU3YQJIHO OJIOYHBIX MOJENICH AJIEKTPOIHEPreTUYCCKHX CHUCTEM U YCTPOWCTB B
AIIEKTPOTEXHUKE;

dbopMupoBaHue HAaBBIKOB MIPOBEICHUS HAy4YHO-HMCCIIEI0BATEIHCKUX u
MIPOEKTHO-KOHCTPYKTOPCKUX  pabor ¢  wucnonb3oBanuemM MATLAB, Simulink wu
SimPowerSystems

(GbopMHpPOBaHNE HABBIKOB M0 AHAIM3Y U MOJCIMPOBAHHIO JJICKTPUYECKHX IIETIeH, a Tarke
pacueTry peXuMOB pabOThl 00BEKTOB MPOGECCHOHATHHON ASSITENFHOCTH.

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

1. Aucuunnuna «MATLAB, Simulink u SimPowerSystems B 311eKTpOTEXHUKE» OTHOCUTCS K

yactd, QopMUpyeMol y4acTHMKaMH 00pa3oBaTeNbHBIX OTHOIIeHud broka 1. JlucHUIUIMHBL
(MOAysM), UMEET TECHYIO CBSI3b C APYTUMU AUCHUIIIIMHAMH.

2

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

Ha (OPMHUPOBAHUE KOMIETEHITNI JUCITUTUTMHBI B COOTBETCTBUU ¢ MaTpuIleit kommereniuid OI1.

[penmecTByomme U MocJaexy0uue 1M CHUANINHbI,
HaNpaBJIeHHbIEC HA (hopMHpPOBaHHE KOMIIETEHLUH

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 BRITYCKHOM KBATHM(PHUKAITMOHHON paboThI,
DJIEKTPUUECKUE MALITHHBI BKJIIOYAsl IOJIFOTOBKY K MPOLEAYPE 3aLIUThI U

IPOLEAYPY 3aLUTHI

4.

ONEeKTpOHUKA




3. I/IAHUPYEMBIE PE3YJIbTATbI ObYYEHHUA

[Inanupyemble  pe3ynbTaThl  OCBOEHUS

o0pa3oBaTeNbHOIl  MPOrpPaMMBbI

(OI) -

KOMIIETCHIIMH OOYYaIONIUXCS OMNPEACNSIOTCS TPEeOOBAHUSIMH CTAaHJApTa [0 HAMPABICHUIO
MOJTOTOBKHU (CHEHMATBbHOCTH) U POPMHUPYIOTCS B COOTBETCTBHHM ¢ MaTpuliei komnetenuuid OI1

Ne Homep/ HaumeHoBaHue B pe3yJabTarte n3y4yeHusi AUCHUNIMHBI
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 OINBITHO-KOHCTPYKTOPCKHUE N
0ohopMIIET PE3yNIbTaThl UCCIEAOBAHUI
PaboThI O OTETBHBIM
[1K-1.3. IToaroraBinmuBaeT DJIEMEHTEI
pazzenam TeMBI.
JIOKYMEHTAIlMU, TPOCKTOB, IMJIAHOB U
MIpOrpamMM IPOBEIECHUS OTIAEIbHBIX ITANIOB
MCCIIEIOBATEIBCKUX PadoT

4. CTPYKTYPA U COAEPXXAHUE AU CIOUII/INHDbI

4.1. OF’bEM JJMCLHUIIJIMHBI U BU/IbI YY4EBHOM PABOTEI

Ounas ¢popma 00yueHus

CemecTpbl
Bua yueGHoii padoTsI Bcero yacos Ne'7
yacoB
AyauTOpHAasl KOHTAKTHAas padora (Bcero) 56 56
B ToMm uuce:
Jlexuuu (JI) 28 28
[Tpaktuueckue 3anstus (I13), Cemunapsr (C) 28 28
B tom umce, mpakTudeckasl moAroToBKa - -
BueaynnTopHasi KOHTaKTHas padora 1,5 1,5
B ToM unciie nHIMBHUAYaIbHBIE U TPYIIIOBBIE KOHCYJIbTALUN 15 15
CamocrosiTesnbHas padora odyuarwmerocs (CPO) (Bcero) 86 86
B ToM uncre: KOHTAKTHAs BHeayIMTOpPHAasi paboTa
PaboTa ¢ neKIMoHHBIM MaTepUaIOM 20 20
PaboTa ¢ KHMXKHBIMH MCTOYHUKAMU 26 26
Pabora ¢ 37eKTpOHHBIMH HCTOYHUKAMHU 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

HUTOI'O: O6mas 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
[Tpaxtnueckue 3ausatus (I113), Cemunaps (C) 8 8
B Tom uncne, mpakTudeckas moAroToBKa - -
JlaGopaTtopusie padoTs (JIP)
B Tom uuce, mpakTUdeckasl moAroToBKa ] )
KonTakTHast BHeayiuTopHasi padora 1 1
B Tom uuce: nHIUBUyaIbHBIC U TPYIITIOBBIC 1 1
KOHCYJIbTAIlHH
CamocrosiTesibHas padora odyuarwiuerocs (CPO) 195 195
(Bcero)
PaboTta ¢ KHHYKHBIMM U 2JIEKTPOHHBIMU HCTOYHUKAMHU 95 66
ITpocMOTp ¥ KOHCIIEKTUPOBAHNE BUICOJICKITUI 20 20
[ToAroToBKa K MPAKTUYCCKUM 3aHATHSM, 30 40
BBITIOJTHCHHE JIOMAIITHETO 3aJaHHsI
[ToaroToBka K TEKyIiemy, TECTOBOMY KOHTPOJIIO 20 30
3ayet (3cO) 3 (c OLIEHKON) 3 (c OLIEHKON)

IIpomezxkyToHast IIpuem 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. Pazaensbl (TeMbl) AUCHUIIMHDbI, BUABI Y4€GHOM AeATETBHOCTH U POPMBI

KOHTPOJIA
Ne | Ne HaunmenoBanue pasjaena Buabl nesarejbHOCTH, Dopmbl
n/ | ceme (TeMbI) AUCHMILINHBI BKJII0Yasi CAMOCTOATEIbHYIO TeKyLleH 1
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 | BOIIPOCHI;
SimPowerSystems. TECTBI
2. 7 MopaenupoBaHue 3JIeMeHTOB, KonTponbubie
YCTPOIiCTB M CHCTEM 20 20 56 96 | BompocCHI;
3JIEKTPOIHEPIreTHKH. TECTBI




NuauBunyans
7 6 BreayauropHast KOHTaKTHas 15 |HBIEH
' pabora (Bcero) ’ IPYIIIOBBIE
KOHCYJIbTAIIN
[IpomexxyTouHas aTrecraius 0,5 3auer (O’é
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 o0y4aromuxs NPOMEIKY-
(B yacax) TOYHOM
J |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 TPYIIIOBBIE
KOHCYJbTaITUN
4.
[IpomexxyTouHas arrecramus 0,5 3auer (0’5)
C OLICHKOM
S. UTOroO: 6 0 8 125 144
4.2.2. JleKUMOHHBIA KYpPC
=
5
= Bcero
g E 4yacos
v =
Ne | £ HaumenoBanue
= Copnep:xanue JeKIUM
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 Boruncinenus B MATLAB. Pabora ¢
o KOMILUTEKCHBIMH urciiaMu. @opMupoBaHue
< e BEKTOPOB M MaTpull. PaboTa ¢ pepakTopoM
= & |OcHoBbl paboThi € m afII)JIOB VJIOI;H]:HZ oI1e aTop g b 2 10
. )
=% W) paTop 5
< >|MATLAB .
s® if...else...else...end. ukael Tuna for...end u
5 “;’ while...end. Omeparopsi break, continue, return,
E 5 pause. /IBymepHas u TpexMepHas rpaduxa
S E MATLAB.
2. S0 Cucrema mogenuposanus Simulink. Cocta
— = | OcHOBBI pabOTHI C . i
2 X | simulink oubmuotek Simulink. Co3gaHue u 3amycK 2 105
g £ MoJesnei. PeraktupoBanue Moaeneil.
-] "
3. 5 £ Cucrema monenupoBanus SimPowerSystems.
o & | OcHoBbl pabotel ¢ | CocraB 6ubmoTek SimPowerSystems. 4 105
SimPowerSystems | Co3nanue u 3amyck mMojeneii. PegaktupoBanue '
MOJICIICH.
4, MopenupoBanue u
5 HCCIIENOBAHUE
[= Co3aHue MOJIENH JJI UCCIIEOBAHUS
) MIEPEX0THOTO
= IIEPEXOHBIX IIPOLIECCOB B AKTUBHOM U 4 105
© npormecca B
= PEaKTUBHOM COIPOTHBIICHHSIX.
= WHIYKTUBHOCTH,
5 KOHJIEHCATOPE
5. |3 |Mogemuposanue
S Co3aHue MOJIENH JJId UCCIIEOBAHUS
= = |pe30HaHCca <
O g 0COOEHHOCTEHN pe3oHaHca HalpsHKEHUS U 4 105
S | HampsDKEeHUs U
S = pe30HaHca TOKa.
S % |pe3oHaHCa TOKa
- W
6. = £ Co3znanue MoJieNi 0THO(A3HOTO BBITPSIMHUTEIS.
& 2 [Monenuposanue u
= = Coznanue Moaenu Tpex($azHOTO BBIIPSIMUTEINS.
S & |uccrnenoBaHue 2 105
- . HWccenoBaHus BBICIINX TAPMOHHK B 3THX
O = | BRIIPAMUTENEH
g 3 BBIMPSIMUTEISIX.
7. = MonaenupoBanue u
&
o HCCIEN0BaHUE
=% MonenupoBaHue peocTaTHOTO IMycka u Habpoca
= pPEOCTaTHOTO MyCKa
= HArpy3KH JIBUTATEIIS TIOCTOSTHHOTO TOKa. OIeHKa
3] JIBUTATEIS 2 1
= BIIUSTHUSI MOMEHTA MHEPIIMU Ha TUHAMUYECKHE
IIOCTOSIHHOT'O TOKa
= pexxumsl pabotsr J{ITT.
o B (DyHKIIUU
BPEMCHH
8. PaccmaTpuBaercs CTpyKTypHas cxema
MopnenupoBaHue ¥ | HHBEPTOPa, MPUHIUT padoThl. U3ydaroTcst
HCCJIEIOBAHNE OCHOBHbIE OJIOKH 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
HCCIIEN0BaHUE neurarens. OleHKa BIUSHUS HAPSDKEHUS U 4 1
ACHHXPOHHOTO Harpy3KHd Ha IyCK JBUTATeNs. MojenmupoBaHue
IBUTATEIIS MycKa aCHHXPOHHOTO JIBUTATENS TIPU
HECHMMETPHUYHOM Tpex(a3HOM HAMPSHKCHUH.
HUTOTIO: 28 6

4.2.3. J/JabopaTOpHBIA NPAKTUKYM
Y4eOHBIM MIIaHOM JIAOOPATOPHBIN MPAKTUKYM HE MPEyCMOTPEH.




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 3HaKkoMCTBO C €€
uHrepdericoMm. Hactpoiika naTepdeiica.
Ocy1miecTBiIeHNE POCTHIX BBIYUCICHUN B
KoMaHHOM okHe. Co3/1aHue MepeMeHHbIX
3anycx MATLAB n U MX KOHTpPOJIb. VICTIoNb30BaHNe UCTOPUN
paboTa B pesKiMe KOMaH/I. 3HaU1K0MCTBo 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
CHCITAMIL TOKa KOPOTKOT'O 3aMbIKaHHS
JIByMepHbie i TpaHC(bopMafopa). 3HavK0MCTBo c
TpeXMEpHBIS oubnuorekoit pynkiuit MATLAB, ux
rpaduici. Pabora ¢ 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
BHEIITHUX
XapaKTePUCTUK
TpexdaszHoro
Tpancopmaropa

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

N3y4yeHne OCHOBHBIX YCIOBHBIX
onepatopoB MATLAB u ux
UCII0JIb30BaHue B ipuMepe 1.2 u
npumepe 1.3.

[TproOpeTeHne HaBBIKOB CO3/1aHUs,
pPEeIaKTHUPOBAHUS U 3aIlyCKa CKPHUIITA.
Buzyanu3zamus pe3yabTaToB pacueTa.
N3yuenune npumepa 1.4 u ckpunra
(m-gaiina) 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
TpaHcdopmaTopa u (pacuer Toka K3) u npumepa 1.6 (pacuet
JIBUTATEIS nmycka u Haopoc Harpysku JI1T).
MOCTOSIHHOTO TOKa Coznanue Mojenel 1 BHECCHHE
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 OTJITYMKa MPH CO3TaHUU
OTJIATUUKOM ckpuntoB. Pa3paboTka Mozaenu ¢ 0,5
MATLAB WCIIOJIb30BAHUEM MTapaMETPOB
Cucrema ACMHXPOHHOTO JBUTATENs B COOTBETCTBUU
MOJICTTUPOBAHUS C MH/IMBHUIYAJIbHBIM 3/ IaHUCM.
Simulink. CocTaB 3HaKOMCTBO C CUCTEMOM
O6ubIMoTEKH BU3YaJIbHO-0JIOYHOTO MOJIEITUPOBAHUS
Simulink Simulink u e€ 6MOIMOTEKOH.
3HakoMcTBO ¢ uHTepdeiicom Simulink.
Cozntanue u 3amyck MpocTennie Moaeu.
Cosanie, N3yuenune npumepa 1.8 u npumepa 1.9
(pacuet Toka K3 Tpancdopmaropa).
PEAAKTHPOBATHE H OcymecTBISIeTCS BBOJ HHIUBHTYaTbHBIX
samyck Simulink napaMeTpoB TpaHcpopMmaTopa U aHAIH3
MOJENN 0,5

Cozpanue Simulink
MOJEIN NBUTATEIS
IIOCTOSIHHOTO TOKAa

MIOJTyYCHHBIX PE3yJIbTaTOB.
Coznanne S-monenu HAIIT u uzyuenue
npumepa 1.10 (pacuer mycka u HaGpoca
Harpy3ku JIIT). OcymectBisercs BBOA
WH/IMBUYaIbHBIX TAPAMETPOB JIBUTATEIIS
U aHAJIM3 MOJIYYEHHBIX PE3YJIbTaTOB.




Cucrema
MOJCIIUPOBAHUS

SimPowerSystems.

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

MapaMeTpOB BBIPSMUTEIIEH,
MOJICIUPOBAHNE U aHATHU3 TTOJTYICHHBIX
pe3ynbTaToB. TakKe OCyIIECTBIISIETCS
CPaBHEHHE BBICIINX TaPMOHUK
HaIpsKEHUsS U TOKA 3TUX JBYX
BBITIPSAMUTEIIEH.

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
MPOILIECCOB B oubmmoreku SimPowerSystems.
WHJYKTUBHOCTHU U N3yuarorcsa npumepst 2.1 u 2.2. 0,5
KOHJIEHCATOpe JleMoHCTpHpYETCSt BO3MOKHOCTb
cpeicTBaMu yrpasieHus: SPS-Moenbio ¢ MOMOIIBIO
=2 SimPowerSystems ckpunTta (m-daiina). _
= CoOupaercst MOzieTIb, B KOTOPOH
E UCITIOJIB3YIOTCSI OJIOK MCTOYHUKA
3 MIEPEMEHHOTO HAIPSDKEHHSI, OJIOKH
> AKTUBHOTO, HHIYKTUBHOTO U €eMKOCTHOTO
2 COIIPOTHUBIICHUH, a TAKIKE H3MEPUTEIBHbBIC
= MonaenupoBanue
- Osoku 1 010k SCOpe. PaccunteiBaeTcst
pe3oHaHca .
= PE30HaHCHAsI YaCTOTa JEKTPUUECKON 0,5
o HaMpPsDKEHUsS U Hem
2 pE30HaHCca TOKa ) .
S B 650ku Mozeneit oGyyaromumcs
= OCYIECTBIISICTCS BBOJ WHIMBHyaTbHBIX
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).
= Paccmarpuarorcs 6ok Fourier u THD,
3 a TaKk)ke BO3MOXKHOCTH UHCTPYMEHTA
o MonenupoBanue u .
=y rapMoHnueckoro ananusa Powergui FFT
= WCCIIeIOBAHHE . )
= N Analysis Tool 6moka powergui ams
< BBINPSMUTEIICH
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.
HccnenyroTcst mepeXxoHbIe MPOLIECCH 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
apaMeTPOB JIBUTATEIISI IOCTOSTHHOTO TOKA
Y aHaJIM3 MMOJIyYCHHBIX 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
MPOLIECCOB U aHAIU3 MOTYYEHHBIX
pPE3YIIbTATOB.

0,5

MopaenupoBanue
ACUHXPOHHOTO
JBUTATEIS C
KOPOTKO3aMKHYThIM
poTopom

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

HccrnenyroTest mepexoiHble MPOIECChl MPH
MyCKe U Habpoce Harpy3KH aCHHXPOHHOTO
nsuratens. Ha ocrimmiorpad BRIBOASTCS
KPHUBBIE TIEPEXOTHOTO TpoIiecca U
JUHAMAYeCcKas MeXaHu4ecKas
XapaKTePUCTHKA.

B 6s10xu Mozeneit o6ydarommmcst
OCYILIECTBIISICTCS BBOJ MHIMBHIyaTbHBIX
rapaMeTpoB aCUHXPOHHOI'O IBUTaTENs U
aHaJIU3 TOJTYYEHHBIX pe3yIbTaToB.

0,5

HUTOIO:

28
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4.3. CAMOCTOATE/IbHAA PABOTA OBYYAIOLIETrOCA

Ne
n/

HaunmeHnoBanue
MUCHUILITHHBI

Buan: CPO

Bcero
4acoB

00
300

w | pa3zaena (TeMbl)

o
~

CemectpbI:

o7
9

1.1.

CaMocCTOATEIbHOE U3YUYEHUE JOMOIHUTENbHBIX MaTEPUAJIOB 110
ocuoBaM MATLAB, u310XeHHBIX B KHUTax U3 CIIMCKA
JTUTEpaTypHl U Ha caiiTax 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) U OCYIIECTBIEHUE PACUETOB B
COOTBETCTBUH C MHAWBUAYAILHBIMU UCXOIHBIMHU JTAHHBIMHU
(ITpn aTOM MOXHO BOCIIOJIB30BaThes cucteMoi Octave —
OecrutatHeiM ananiorom MATLAB).

3akpernieHue JeKIIMOHHOI0 MaTepuana.

Boinonnenue u opopmienue 3ananuii: Ne 1 "IIpocTsie
BbruncieHns B MATLAB. Pacuer napameTpoB cxemsl
3amernieHus TpexdasHoro Tpancopmaropa’; Ne 2 "Pacuer
BHEILIHUX XapaKTEPUCTUK TpaHCPopMaTopa U JByMepHas
rpa¢puka MATLAB"; pacuetHo-rpaduueckoit padbotsr; Ne 3
"Pa3paboTka nmporpaMMbl pacdeTa epexo HbIX MPOLECCOB B
TpaHncopmarope"; Ne 4 "PazpaboTka mporpamMmMsl pacueTa
JTMHAMUYECKUX PEKUMOB B aCHHXPOHHOM JIBHTaTese"
pacueTHO-rpauyeckoil paboThl.

14 | 14

1.2.

1. OcHoBbl padotel ¢ MATLAB, Simulink u SimPowerSystems

CamocTosTenbHOE U3Y4YEHHUE JIOTIOHUTENbHBIX MAaTEPHAIIOB I10
ocrosam Simulink, n310keHHBIX B KHATAX U3 CIIMCKA
JUTEpaTypHI U B internet:
http://matlab.exponenta.ru/simulink/book1/index.php.
[TpocMoTp BUEO MaTepuanoB, pa3MelleHHbIX B YOuTube:
https://www.youtube.com/playlist?list=PLmu_y3-DV2_kO0FqQ
SqQWVKEOcW-eSPUSTQ.

3akperieHue JIEKIIMOHHOTO0 MaTepuara.

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
JUTEpaTypsl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ
3akperieHue JeKIHOHHOTO MaTepuana.

Brimonnenue u opopmienue 3aganus Ne 6 "M3ydenue
oubmmorexku SimPowerSystems Specialized Technology u
co3JlaHue MoJienu" pacyeTHO-Tpaduueckor paboTHI.
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2.1.

CamocrosTenpHOE H3ydeHHe 0COOCHHOCTEN OJIOKOB
JIOTIOJTHUTEIBbHBIX MaTEPUAIOB 110 OCHOBaM SimPowerSystems,
M3JI0)KEHHBIX B KHUTAX U3 CIMCKA JUTEPaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ
3akperuieHe JEKIIMOHHOTO MaTepuraa.

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

16

2.2.

CamocTosTeIbHOE H3YUYCHHE IEMOHCTPAIIMOHHBIX IIPUMEPOB
pacmupenust SimPowerSystems: OcoOGeHHOCTEH 0JI0KOB
JOMOJHUTEIBHBIX MaTEPUAIOB 10 OCHOBaM SimPowerSystems,
M3JI0KCHHBIX B KHUTaX U3 CIKMCKA 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.
3akperieHre JeKIMOHHOTO MaTepuana.

Brinonnenue u opopmiuenue 3ananus Ne 9 "Uszydyenne 610ka
Asynchronous Machine SI Units, co3nanue monenu st
HCCIIEeI0OBaHMs Mycka U Habpoca Harpys3ku "
pacueTHO-rpau4eckoi paboThl.

10

16

2. MO)leJII/IPOBaHI/Ie 3JIEMEHTOB, yCTpOﬁCTB U 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 MaTepuana.

Brmonnenue u opopmnenue 3ananus Ne 10. "Coznanue
MOJIENIN JJIS1 UCCIIE0BAHUS TIEPEXOIHBIX MPOLIECCOB B
0JIHOTpaHC(HOPMATOPHOM MmoACTaHIIUH "
pacueTHO-rpauyeckoil paboThl.

16

16

2.5.

CaMocTosTenbHOE U3YUYE€HHE JEMOHCTPALIMOHHBIX TIPUMEPOB
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.
3aKperieHre JEKINOHHOIO MaTepuania.

Brmonnenue u opopmnenue 3amanus Ne 11. "Coznanue
MOJIETH JIJIs1 UCCIIE0BAHNUS [IEPEXOIHBIX IIPOLIECCOB B
IBYXTpaHC()OpMaTOPHON MOACTAHIINH "

18

16

HUTOI'O:

86

125
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5.[NIEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA AJIA
CAMOCTOATEJIbHOU PABOTbI OBYYAKOIIIUXCA IO AUCLOUII/IMHE

5.1. MeTogn4yeckue yKa3aHus AJis NOATOTOBKHM 00y4YalOLIUXCA K JIEKIMOHHBIM
3aHATUAM

[Tocne meppoii nekmuu o gucruminHe «MATLAB, Simulink u SimPowerSystems B
AIIEKTPOTEXHUKE» HEOOXOIUMO B3SITh KHUTH M3 PEKOMEHYEMOT0 JISKTOPOM CITUCKA JINTEPATYPHI,
KOTOpBIE MOT'YT OBITh B JlaJbHEHIIIEM MCIOJIb30BaHbl KaK JJIs 3aKPEIJICHUsS] MAaTepUaloB JICKIIUH,
TaK ¥ JUIS CaMOCTOSTENIbHOW paldoThl W yrayOieHus 3HaHWi B 3Toi oOmactu. Kpome Toro
HEOOXOUMO OCBEXHUTh B MaMSATH MaTepuajbl JEKIMOHHBIX M TMPAKTUYECKUE 3aHATUH IO
mucuuruiae "MHpopMaTika', B KOTOpOH M3y4aluch OCHOBBI MPOTPAMMHUPOBAHMS M PELICHHUS
MareMatndeckux 3anad ¢ nmomombio MATLAB. Takke HE0OX0AMMO MPOCMOTPETh MaTepual,
cBs3aHHbil ¢ TOD wm snekTpuueckuMu MammHamu. Bc€ 3To mo3BosuT Oornee yBEpeHHO
YyBCTBOBATh c€0s HA JICKIUAX ¥ C MEHBIIMMU YCHIIUSAMU BOCTIPUHUMATH HOBYIO HH(OPMALIUIO 110
JTAHHOW TUCIHUIUIMHE. Ecu BO BpeMsl JISKIIMM BO3HHUKIIH «TYMaHHBIC MECTa» COMHEHUH, TO UX
00s3aTeNnbHO CleqyeT pasBesTh. [l 3TOro mporecca MOXKHO MPHUBIIEYh CBOEr0 BEPHOTO
COIO3HHKA B JIUIIE JeKkTopa. [Iprdem kak Bo Bpems JIeKIHii, Tak u iociie. B mo0om ciydae ciemyer
3alIOMHUTH JIBE MPOMHUCHBIE UCTUHBI, TIEpBasi — MMPENo/IaBaTeNb MoJydyaeT 3apadoTHYIO TUIaTy 3a
TO, UTO OKa3bIBaeT 00pa30BaTENbHbBIC YCIYTU CTYACHTY, T.€. 00y4yaeT ero, a BTopas — OH 000KaeT
TeX CTYJIEHTOB, KOTOpBIC JIIOOAT €ro MUCHUILUIUHY. DTy JIO0O0Bb CTYIEHTY CJIEAYET BbIpa)kaThb
CTaOMIILHBIM TIOCEIICHUEM W aKTHBHOW pabOTOW Ha JIEKIHSIX, MPHICKHBIM H3YYCHHEM €Tro
TUCIUIUIMHBL ¥ BONpPOCaMH, KOTOpble OyIyT JAEMOHCTPUPOBATh Bally HCKPEHHIOKO
3aMHTEPECOBAHHOCTD B IMOJIYYCHHH ITHX 3HAHUNA. MOXHO MPEIIOIIOKHUTh, YTO YeM OOJIBIIE BBI
3a/1aJIuTe BOIIPOCOB BO BPEMS CEMECTpa, TEM MEHBIIIE UX BOSHUKHET BO BpEMs dK3aMeHa.

HacrositTenbHO pEeKOMEHIYIO Teped OdYepeHON JIEKIMEeW BBIYYHTH COJICpIKaHUE
npenpinymei. [lomHuTe, €Ciy Bbl TPOMYCTUIIH JIEKIIMIO WK HE TIOHSIN YTO-TO Ha MPEIbIIyIIeH,
TO HYXHO 00S3aTelbHO €€ TMepenucaTth W BBHIYYUTh. 3a BO3HUKIIMMH BOIPOCAMH, €CIIH HET
BO3MOXXHOCTH CBSI3aThCSl C TperojaBaresieM, CilelyeT oOpaTUThcs K CBOMM OJHOTPYIITHHUKAM,
BO3MO’KHO OHU CMOTYT BaM ITOM0OYb. [IoMHUTE, 4TO KaXKaasi OCIeAyIonas JISKIUs 0a3upyeTcs Ha
MpebIayIIel, 5TO KaK CTYMEHbKH Ha BEPIIMHY MO3HAHUS 3TOM MUCIUIUIMHBI, 9TO KaK OyKBBI
andaBuTa, yem OOJbIIE Bbl 3HaeTe OYKB, TEM JIeT4e MpouecTh ciIoBO. Hajmerock, uTo mocie
3aBeplICHHs Kypca JEKIUH MO0 3NMEeKTPUUYECKUM MaIIMHAM Bbl CMOXKETE JIETKO MX «YUTaThy, T.C.
HAXOJWTh HEHUCIPABHOCTH, DJKCILTyaTUPOBATh, PEMOHTHPOBATh W YIUBJIATHCS KPacoTe ITHUX
«BEYHO» BPAILAIOIIMUXCS MAalllH, 3JIETAaHTHO NPeoOpasyIoNINX MEXaHUYECKYI0 DJHEPTHUI0 B
AIIEKTPUYECKYIO U 00paTHO.

5.2. MeTogn4ecKHe peKOMeHAALMH AJIA NOATOTOBKHM 00y4YaloLuXce K
NPAaKTUYECKUM 3aHATUAM

Ha npaktuueckux 3anstusx mo «MATLAB, Simulink u SimPowerSystems B
IIEKTPOTEXHUKE» PACCMATPUBAIOTCS BOINPOCHI, CBSI3aHHBIE C PAcuye€TOM CTaTHYECKUX H
JTUHAMHYECKHX PEXUMOB PabOThl 3JIEKTPOIHEPreTHUECKUX YCTPOMCTB M cucteM. Hampuwmep,
onHo(asHble W TpexdaszHble TpaHCPOPMATOPHI, ACHUHXPOHHBIM JABHUraTeib, JABUraTelb
MOCTOSTHHOTO TOKa MapauleIbHOTO BO3OYXKIEHMs, OHO(pA3HbIM U Tpex(da3HbIN BBITPSIMHUTENH,
TpexdasHble OJHO- M JBYX- TpaHC(hOpMaTOpHBIE MOACTAaHIMU. B cuimy 3Toro HeoOXoauMo
MNOBTOPUTH pPa3/eibl TEOPETUYECKHMX OCHOB DJIEKTPOTEXHHUKH, JIIEKTPUYECKUX MAIlUH,
AIIEKTPO3HEPIETUYECKUE CUCTEMBI M CETH, IOCBSIICHHBIE OINPEICICHUI0 NapaMeTpoB, YTO
MO3BOJIMT B AaJbHEHUIIEM COKOHOMUTB BPEMs Ha MIPAKTUYECKUX 3aHATHUAX.

IIpn moAroToBKE K MPAKTUYECKUM 3aHATUSAM CIENYET O3HAKOMUTBHCSA C METOIUYECKUMU
yKa3aHMSMHM K TPAKTUYECKUM 3aHATHSAM M y4eOHBIM IOCOOMEM aBTOpa pabodel Mporpammbl
[4,7,8].
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5.3. MeToanyeckue yKasaHHUA M0 CaMOCTOATE/IbHOM paboTe 060y4YaloLuXxcs

CaMmoctositennbHast ~ paboTa  0OOydYalOIIMXCS  BKJIIOYAaeT B ce0S  BBINIOJHEHUE
pacueTHoO-TpaduyecKkoil paboThl, KOTOpas OXBAaThIBACT BCE paslieibl yueOHoro mocoOus [4].
JIOTIOTHUTENBHO OOYUYaIOIIMMCSl TIPEAJIaraeTcs CaMOCTOSTEIbHO HM3YYHTh MHOTOYMCIICHHBIC
npuMepsbl, noctaBisembie ¢ cucremoir MATLAB, Simulink 1 SimPowerSystems. Tlo kaxmoi
TEME JUCIUIUIMHBI OOYdYalOUIMMCs TpenjiaraeTcs IMepeueHb 3aJaHui Ui CaMOCTOSITEeIbHOU
paboTHI.

K BBIMONIHEHUIO 3aJaHUN ISl CAMOCTOSITETbHOM PaOOThI MPEABSIBISIOTCS CIICAYIOIINE
TpeOOBaHUS: 3aJaHUSl JIOJDKHBI HCIOJHATBCA CaMOCTOSITENIBHO W TIPEICTaBISTHCS B
YCTQHOBJICHHBII CpPOK, a TaKke COOTBETCTBOBAaTh YCTAaHOBJCHHBIM TpPEOOBaHHUSM II0
0 OpMIICHHUIO.

[Tpu BBITIOIHEHUU CAMOCTOSITENILHOM PabOThI 00YJAIOIIUMCS CIISAYeT:

® PYKOBOJACTBOBATHCA Ipa)KOM MPOBENICHUSI CAMOCTOSITENILHOM pabOTHI;

e BBINOJHAT, BCE  IUIAHOBBIE  3a/laHUsl,  BbIJABa€Mble  IMPENOJaBaTeileM s
CaMOCTOSITENILHOTO BBIMOJIHEHHUSI, U pa30upaTh Ha CEMUHApaX U KOHCYJIbTALUAX HESICHbIC
BOIIPOCHI.

® CNOJB30BaTh IMPU MOATOTOBKE COOTBETCTBYIOUIMX HOPMAaTHUBHBIX JOKYMEHTOB
CeBKaBI[ TTA (mipu yTBep>KI€HIUHN TAKOBbIX );

e [IpM TMOArOTOBKE K 3a4eTy NapauleJbHO NpopadaThiBaTh COOTBETCTBYIOLIME
TEOPETUYECCKUE W MPAKTHYCCKHUE PA3ACIbl JUCIHUILIUHBL, (UKCUPYS HESCHBIE MOMEHTHI
JUIS UX O0CYXICHUS Ha TUIAaHOBOUM KOHCYJbTAIUH.

[Ipy BBIIOJIHEHWM CaMOCTOSITENIbHOM paboThl 1O JAMCUUILIMHE OO0yYaroluMcs
HE0OXOIUMO HCIOJIb30BaTh OCHOBHYIO M IOMOJHUTENBHYIO IUTEPATYPY MO AUCIUILIUHE.

TeMbl H BOIIPOCKHI IJIsI CAMOCTOATEJIBHOIO U3YUYCHUS

Kak 3amyctute MATLAB?

Kak nn¢popmanus pazmeniaercs 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 WH(pOpMAIUS O KOMaHJIaX, KOTOpble OBLIM 3aHECEHHI B

Command Window?

7. Kak ounctuth okno Workspace?

8. Kak ounctute okHo Command Window?

9. Kak ounctuth okHo Command History?

10. Kax B8 MATLAB co3aats nepeMeHHy0?

11. Kaxko¥i 3HaK HEOOXOJMMO MOCTAaBUTHh B KOHIIE CTPOYKH ISl TPEAOTBPAIICHUS BBIBOJA
3HAa4YEeHUsI IEPEMEHHO?

12. Kak co3naTh BEKTOp CTPOKY?

13. Kak co3naTh BEKTOp CTPOUKY?

14. Kak co3nate MaTpuiry?

15. B kakux ciyyasix UCHOJIb3yeTCs TOUKa Mepesi 3HaKaMu YMHOXEHHUS, 1eIeHus U T.1.7

16. Kax B MATLAB 3amaercst KOMIIIEKCHOE YUCIO?

17. Kaxk Bb13Bats pynkuuo MATLAB?

18. Kakas pyHKIHS UCTIOB3YETCs IS IIOCTPOSHUS TPOCTeHero rpagpuka?

19. Kakwue ycnoBHbIe onepaTtopsl ucnoib3yiorcs B MATLAB?

20. Kakoii 3HaK CTaBAT nepes KOMMEHTAPUSIMU B CTPOKE CKpUTITa?

21. Kak coznats ¢pynkiuio B MATLAB?

22. Kak Be3Bath ¢yHkuuio B okHe Command Window u ckpumnra?

23. Kakyro pyHKIIHIO HEOOXOIUMO HCTIONB30BaTh ISl PEIICHHS CUCTEMBI

mudQepeHInanbHbIX YpaBHEHUN?

ko

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?
[ Scope

Hasnauenue 0Ooka ?

=] oispiy
=] oispiy
Hasnauenue Ooka ?

>>> Gain
Hasuauenue 0Oyi0ka ?

\V/ Sine Wave

Hasznauenue 0noka

Hasznauenwue 0j10ka ?

Kaxk co3gates okno Simulink mozmens?

Kaxk nepenectu 6;10ku 13 OMOIMOTEKH B OKHO MOJIETH?

Kak coeaqunuth Oj10KkH?

Kak 3anyctuts Simulink momens?

Cosmaere mpocreiitryro  Simulink  mozaens, koTopas BBIBOOAUT Ha ociuniorpad
cunycouny yacroroit 100 I'y c ammuryznoi 1000 B.

1% Divide E Display

A=
C nomoIibto MaTeMaTH4eCKOro 0J10Ka , 0i10Ka U JIByX

1 Constant ) )
OJIOKOB coszpaere Simulink mopens, KOTOpas pelaer MpOCTYyH

3amauy: 2*5=10.

Cosnaiire Simulink monens, B koTOpoll Ha OJMH OCIHMIUTIOrpad BBIBOAITCS B OJHY

KOOP/AMHATHYIO TNIOCKOCTH JIBE CHHYCOH/IbI C Pa3HBIMHM YaCTOTaMH M aMIUIUTYJaMH.

Kak oTkpbITh 6uOHOTEKY SiImPOowerSystems?

Kak co3mars SimPowerSystems moens?

Yem ormmuarotcs 6s1oxu Simulink ot 6i1oko SimPowerSystems?

Kakue Omnokum pacnonoxensl B  paznene Electrical Sources Oubnuorexu
SimPowerSystems?

Kaxwue 010k1 pacmonoxeHsl B pa3zaene Measurements 6ubnunoreku SimPowerSystems?

Kakue Giioku pacrnionoxxeHsl B paznene Elements oubmuorexn SimPowerSystems?

Kaxwue 0110ku pacronoxeHsl B paszaene Elements 6ubnunotekn SimPowerSystems?

Kax nzmenuts napamerpsl O10ka?

Cosznmate SimPowerSystems Mojenb, KOTOpas COCTOMT W3 OJIOKa HCTOYHHKA
MEepeMEHHOTr0 HampsbkeHus dactorod 50 I'm ¢ ammoutymoit 250 B, OGnoka
nocjenoBarenbHo coequHeHHbIX conporuienuii RLC (R=100 Om; L = 0.001TH;
C=1000 mx®). BpiBecTn Ha ocmmuiorpad HampspDKeHHE Ha CONPOTHUBIECHHH W TOK,
IIPOTEKAIOIINN Yepe3 HETO.

Kakue ocHOBHbIE OlOKHM pacmojiokeHbl B paszene Elements OuOnamorexku
SimPowerSystems?

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

Kakue ocHoBHBIE 0710KM UMetOTCs B pazzaene Machines?

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

C momorp kakoro Simulink 6;10xa MOKHO paccynTaTh BHICIINE TAPMOHUKH CUTHAa?

Bocnone3yiitech  O70KaMH  MCTOYHUKA OAHO(GA3HOTO HANPSDKCHHS, JIMHEHHOTO
TpaHcdopmaropa, a taxke O6mokamu Simulink, u co3maiite Moaenb, KOTOpasi MO3BOJISET
paccuuTath TOK KOPOTKOTO 3aMblkaHus. Ilapamerpsl Tpanchopmaropa B3SATh 110
YMOITYaHHUIO.

Kaxkoit 6510k BBIYUCISIET NIEUCTBYIONIEE 3HAYCHHE CHHYCOUIATBHOTO CUTHAJA?
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53. C noMormIpio Kakoro 0JI0Ka MOKHO pacCCYUTATh MOLTHOCTH B LEMH MEPEMEHHOTO TOKa?

6. OBPA30BATEJ/IBHBIE TEXHOJIOT'UH

Ne Bceero
cemec 4acoB
Ne —
p Buabl padorsi Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH (0] 3
n/n
L0 ()
(0 (0
1. Jlexmus C BCTIOIL30BaHUEM
OcHoBbl pabotsl c MATLAB 1 . 2
KOMITBIOTEPHBIX TEXHOJIOTUH 1
2. OcHoBbl paboThl ¢ Simulink WNuTepakTuBHAS JEKITHSL. 2
OcCHOBBI pabOTHI € Jlexnus C UCTOIb30BaHUEM 4
SimPowerSystems. KOMIBIOTEPHBIX TEXHOJIOTHH
4, MopenupoBanue u
HCCJIEIOBAHUE TIEPEXOTHOTO 1
JIex1us C UCIIOIb30BaHUEM
mpolecca B UHIYKTUBHOCTH, . 4
KOMITBIOTEPHBIX TEXHOJIOTHUI
KOHJIEHCATOPE U
BBITIPSIMUTEIC
S. MopenupoBanue u
JIexk1us C UCIOIb30BaHUEM
HUCCIIEIOBAHUE . 4
KOMITBIOTEPHBIX TEXHOJIOTHUI
Tparcopmaropa 1
6. MonenupoBaHue u
7 Jlexmus C BCOBb30BaHUEM
HCCIIEIOBAHNE IBUTATEIS 5 2
KOMITEFOTEPHBIX TEXHOJIOTHH
TTOCTOSTHHOTO TOKa
7. MopenupoBanue u
JIex1us C UCIOIb30BaHUEM
HCCIEA0BaHUE ACUHXPOHHOTO . 2 1
KOMIBIOTEPHBIX TEXHOJIOTHI
JIBUTATEIIS.
8. MonenupoBaHue u
HCCIIeI0BaHUE Jlexmus C BCoIb30BaHUEM 4 1
0JIHOTpaHC(HOPMATOPHOI KOMITBIOTEPHBIX TEXHOJIOTHI
LI€XOBOM IMOJICTAHIUHU
9. MonenupoBaHue u
HcCcIe0BaHUE Jlexmus C MCTIOJIb30BaHUEM 4 1
IByXTpaHchopmMaTOpHOU KOMITBIOTEPHBIX TEXHOJOTHI
LIE€XOBOM IMOJICTAHIUHU
Hroro 7 cemectp: 28 6

7. YYEBHO-METOAWYECKOE U UTH®POPMALIMOHHOE
OBECIIEYEHHUE AUCHHUII/IUHDBI

7.1. [lepeyeHb OCHOBHOM M JONOJIHUTE/ILHOU Yy4eOHOM JINTEepaTyphl
CnuCcoOK OCHOBHOM JIUTEPATYPbI
1. esikonos, B. [1. MATLAB : monnsiii camoyuutens / B. I1. [IpsikoHOB. — 2-€ U3a. —
Caparos : [IpodobpazoBanne, 2019. — 768 c. — ISBN 978-5-4488-0065-8. — Tekcr :
AIIEKTPOHHBIH // DnekTpoHHO-0nbmmoreyHas cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/87981.html (mata o6pamenus: 23.01.2021). — Pexxum gocryna:
JUIsL aBTOPU3UD. N10JIb30BaTENICH.
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KommnproTepHoe MOICTHMPOBAHUE ITEKTPOMEXaHUYECKHX CHCTEM ITOCTOSHHOTO
nepemeHHoro Toka B cperie MATLAB Simulink : yae6noe moco6ue / FO. H. Jlementnes, B. b.
Tepexun, U. I'. Onnokonsuios, B. M. Pynesckuii. — Tomck : ToMckuil mOJUTEXHUYECKUN
yauBepcuteT, 2018. — 497 ¢. — ISBN 978-5-4387-0819-3. — TekcT : 31eKTpOHHBIH //
OnexkTpoHHO-O0ubnoreunas cucrema [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/98983.html (mata o6pamenuns: 23.01.2021). — Pexxum gocryna:
JUISL aBTOPHU3HP. TOJIb30BaTENCH
. Uepnbix, 1.B. MonenupoBanue 3ekTpoTexHuyeckux ycrpoicts B MATLAB.
SimPowerSystems u Simulink [DnexTponnsiii pecypc]/ .B. UepHbIX. — DIEKTPOH.
TekcToBble faHHbIe. — CapatoB: [Ipodobpazosanue, 2017. — 288 ¢. — 978-5-4488-0085-6.
— Pexum noctyna: http:// www.iprbookshop.ru/63804.html
[TnoxotHukoB K.3. MeTobl pa3pabOTK1 MaTeMaTHYECKUX MOJIEICH M BBIYMCIUTEIHHBINA
sKcriepuMeHT Ha 6a3e makera MATLAB [Dnekrponnslii pecypce] : kypc nekmmii / K.O.
[TnoxoTHUKOB. — DJeKTpoH. TekcToBbIe ganHbie. — M. : COJIOH-ITPECC, 2017. — 628 c.
— 978-5-91359-211-8. — Pexum nmoctyna: http://www.iprbookshop.ru/64926.html
Cnmcok 10M0JTHATEIbHOM JIUTEPATYPbI
. Hesixonos, B. II. MATLAB u SIMULINK st paguounnxenepos / B. I1. [IpsikoHOB. — 2-¢
u3n. — Caparos : [Ipodo6pazosanue, 2019. — 976 ¢. — ISBN 978-5-4488-0063-4. — Tekct
: QIICKTPOHHBIN // DnekTpoHHOo-0nbmoTeyHas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/87980.html (nata obpamenus: 23.01.2021). — Pexxum goctyma:
Ju1s apropusup. [lons3oBarenei
Poraues, I'. H. IIporpammusie cpenctea MATLAB niis monenupoBaHus, aHaJin3a U CUHTE3a
CUCTeM ympaBiieHus : yaeoHoe nmocodbue / I'. H. Poraues. — Camapa : Camapckwii
rocyaapcTBeHHbIN Texunueckuil ynusepeutet, 9bC ACB, 2019. — 183 ¢. — Teker :
AJIEKTPOHHBIHN // DnekTpoHHO-O0ubanoreunas cucremMa [IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/111710.html (nata obpamenus: 23.01.2022). — Pexum
JIOCTYTIA: TSl aBTOPU3UP. TIOTB30BaTENeH
3emisikoB, B. B. MonenupoBanue usmepurenbHbix 3ajau B cpeie MATLAB + Simulink :
yaeOHnoe nocobue / B. B. 3emmnskos, B. JI. 3emmsakos, C. A. ToamaueB. — Pocrtos-Ha-/{ony,
Taranpor : M3natensctBo FOxHOrO denepanbHoro yausepcurera, 2020. — 144 c. — ISBN
978-5-9275-3499-9. — TekcT : 2eKTpOHHBIHN // DneKTpoHHO-O0nbmoreunas cucrema IPR
BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/107962.html (nata oOpamienus:
23.01.2020). — Pesxxum octyma: Jyisi aBTOPU3MP. MOJIb30BATEICH
. Jlacumna A.M. Ucnons3oBanue Matlab u GNU Octave B BeruncnutenbHol ¢pusuke. Yacts 1
[DnexTpoHHbI pecypc] : KoHcneKT jekiuid / A.M. Jlacuiia. — DJIeKTPOH. TEKCTOBBIE
nanHble. — OMck: OMCKHI ToCyapCTBeHHBIN TeXHUUYeCKUi yHuBepcuTet, 2016. — 44 ¢. —
978-5-8149-2483-4. — Pexum poctyma: http://www.iprbookshop.ru/78432 . html
MeToauyeckue MaTepuaIbl
. JbxenmybaeB A.-3. P. MATLAB, Simulink u SimPowerSystems B a1ekTpo3HepreTuke u
ANIEKTPOTEXHUKE: YueOHOe mocobue /i 00y4yaroImuXxcst 0 HAIPaBICHUIO MOTOTOBKH
13.03.02 "DnekTpol’HEpreTuKa u dAEKTPOTeXHUKA", Tpo b "DiekTpocHabxeHue" /
Jxenny6aeB A.-3. P., — Uepkecck: BUL] CeBKaBI'TTA, 2016. — 160 c.
. Jxenmybae A.-3.P. MATLAB, Simulink u SimPowerSystems B 31eKTpo3HepreTHKE:
NPaKTUKYM JUIS CTYJEHTOB OYHOM (pOpMbI 00yueHus 1Mo HarpaBiaeHHIo moarotTosku 13.03.02
"DNIeKTpOIHEPTETUKA U DIIEKTPOTEXHHKA", Tpoduih "DiekTpocHabxeHue" /
Jxenny6aeB A.-3. P., — Uepkecck: BULL CeBKaBI TTA, 2016. — 20 c.
. Jbxenny6aes A.-3.P. MATLAB, Simulink u SimPowerSystems B anekTpo’HepreTuke:
METOAMYECKHE YKa3aHHsI K CaMOCTOATEIbHOM paboTe 00yyaromuxcst o HaupaBICHUIO
noaroToBku 13.03.02 "DnekTposHepreTUKa U JIEKTPOTEXHHUKA", MPODUITH
"OnekrpocHadxkenue” / [xxennybaeB A.-3. P., — Uepkecck: BUL] CeBKaBI TTA, 2016. —36 c.
. Jxennybaes A.-3.P. MATLAB, Simulink u SimPowerSystems B 31eKTpo3HEepreTHKE:
COOPHHK KOHTPOJIBHBIX Pa0OT JIsi 00YJarOIIMUXCs TI0 HampaBiieHu o moarotoBku 13.03.02
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"JIEeKTPOIHEPTeTHKA U IIEKTPOTEXHUKA", pod b "DnekTpocHadxenue" /
IxennybaeB 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 HEHTP HHGOPMALIMOHHO-00DA30BATENBHBIX PECYDPCOB:

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

7.3. UudopManmoHHbIe TEXHOJIOTHH, JJUIEH3HOHHOE IPOrPaAaMMHOE o0ecreyeHmne

JIMIIEH3MOHHOE IPOTrPaMMHOE 00ECIICUCHHE

PeKkBU3NTHI TUIICH3UIT/ TOTOBOPOB

Microsoft Azure Dev Tools for Teaching
1. Windows 7, 8, 8.1, 10

2. Visual Studio 2008, 2010, 2013, 2019
5. Visio 2007, 2010, 2013

6. Project 2008, 2010, 2013

7. Access 2007, 2010, 2013 u 1. 1.

Nnentuduxarop noanucumka: 1203743421
Cpoxk neticteus: 30.06.2022

(TpoieHrne MOITUCKH )

MS Office 2003, 2007, 2010, 2013

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

Jlutiensust GeccpouHas

[udposoit o6pazoBaTenbHbIi pecypc IPRsmart

JIunensuonnslit noroop Nel0423/2311 ot
30.06.2023 .
Cpox nevictBust: ¢ 01.07.2023 no 01.07.2024

MATLAB, Simulink, Simscape,
SimPowersystem

I'ocymapcTBEHHBIN KOHTPAKT
Ne 0379100003114000018 ot 16.05.2014 1.
Jluuensus 6eccpouHas

becmmmataoe 11O

Sumatra PDF, 7-Zip, Scilab, Octave

8. MATEPUAJIbHO-TEXHHUYECKOE OBECIIEYEHHUE JUCLHUII/INHBI

8.1. Tpe6oBaHUs K ayAUTOPUAM (IIOMeLLeHUSIM, MeCTaM) AJisl IpOBeJeHuUs

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 yuennueckuit — 17 mmr .

Cryn yuennyeckuii - 34 mr.

Cron npenonasarens — 1 mrT.

Kpecno cryn msarkuit npenonaBarens - 11iT.
KunxubIi mxad -1 mr.

Bemanka - 1

JKanro3u BepTHKanbHbIE-2 HIT.

TpenaxepHbIN 3aII:

ABTOMaTU3MpOBaHHbIE paboune MecTa:
ABTOMaTH3UPOBAHHOE paboyee MeCTO JUIsl CTYIEHTOB - 6 IIIT.
LED Ilanens Samsung - 1 mT.

Cepgep - 1 mr.

Vcrounuk Gecriepe6oHHOro muTaHus- 1 mrT.

HaumeHoBaHn IMpucnocodeHHOCTH
HauMeHoBaHue .
. — e noMeIeHu i 15
HaumenoBanue (Monytsi) crenraJabHbIX HMCII0JIb30BaHUA
CHenUuaAILHOCTH, u alczmc ]’3 noMemieHud 1 | OCHAIIEHHOCTD CNENHUATBLHBIX MOMEIEeHUH U MOMelleH i HMHBAJIUIAMH U
HalnpasJIeHUs P NoMeIIeHu i JJISI CAMOCTOSITE/IbHOM padoThl JHIIAMH 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 | YIeOHO-HATIISITHBIX TTOCOOMIA, 00ECTICUNBAIOIINX TEMATHICCKHE | CTOSHKH

() -

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

e» HKe THIIa ABTOMAaTH3UWpOBaHHBIE paboUune 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-LinkTL- SG3216 — 1 mir.
Kommyrarop Cisco Catalist 2960S 24 Gige - 1 mit.
KonTponnep Buneo curnana - 1 mr.
[TmoTTep - 1 wrT.

Criermanu3upoBaHHas MeOeb:

Cron yueHndeckuii —6 wr .

Cryn yuennyeckui - 12 mr.

Crou npenojaBates - 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 321 0

TexHuveckue cpencTBa 00y4eHus, CIayKalue s

npeocTaBieHus yueOHoN nHbopMauu OONbIION ayIUTOPUH:

Jucmieinplil Kinace:

WuTepaktuBHas cucrema, HoyrOyk — 1 mrT.
ABTOMaTH3UpPOBaHHbIE paboune MecTa:
ABTOMaTU3UpOBaHHbIE paboune MecTa:
ABTOMaTH3UpOBaHHOE pabouee MecTo -10 miT.
Jlocka 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 msarkuit npenogasaresns - 11mrT.
Kunxublif mxad -1 mr.

Bemanka - 1

JKanro3u BepTHKanbHbIE-2 HIT.

TpenaxxepHbIH 3ai:

ABTOMaTH3MpOBaHHbIE paboune MecTa:
ABTOMAaTH3MpPOBAaHHOE 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 mr.

Hcrounuk Gecriepe6oiHOro muTanus- 1 mr.
[lIxad namonpHbIl ZPAS 19- 1 mT.
Kommyrarop TP-LinkTL- SG3216 — 1 mir.
Kommyrarop Cisco Catalist 2960S 24 Gige - 1 mit.
KonTpomnnep Buneo curnana - 1 mr.
[TmoTtTep - 1 mrT.

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 060PYyA0BaHHMI0O Pa60YUX MECT NIPenojaBaTesis U
00y4YarIuXCcs

1. PaGouee mecTo npemnoiaBaTessi, OCHAIIEHHOE HOYTOYKOM.

2. Pabouee MecTo 00yuaromerocs, OCHaIlEHHOE KOMITBIOTEPOM C JOCTYIIOM K ceTu «HTepHeT»,
JUIsl pabOThI B 3JIEKTPOHHBIX 00pa30BaTENbHBIX CPellaxX, a TAKKe JUIsl pabOThI C ANEKTPOHHBIMU
y4eOHHUKaMHU.

8.3. Tpe6oBaHUA K ClIeIMATU3UPOBAHHOMY 060PYAOBaHHIO

Criennanu3upoBaHHOTO 000PYIOBaHUS HE TPEOYyeTCSI.

9. OCOBEHHOCTH PEAJIN3ALIMU AUCHUIIJIMHBI 411 UHBAJIN0B U
JINL C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbA

Jlis oOecnieyeHuss 00pa3oBaHUs HMHBAIMIOB M OOYYalOIIMXCS C OrPAaHUYEHHBIMHU
BO3MOXKHOCTSIMM 37I0pOBbsl pa3pabarbiBaeTcs (B ciyyae HEOOXOIMMOCTH) aJalTHpPOBAaHHAs
oOpasoBaresibHasl MporpaMma, WHIWBUIYAIbHBIM y4EOHBIM IJIaH C YYETOM OCOOCHHOCTEH HX
INCUXO(U3UUECKOTO0  PAa3BUTUS U COCTOSHHMS  3/I0pOBbS, B YAacTHOCTUM INPUMEHSAETCS
WHIMBUIYAIBHBIA MOJXOA K OCBOSHHIO JWCIHIUIMHBI, WHIUBHUIYyaJIbHBIE 3aJaHus: pedeparsl,
NUCbMEHHBIE PabOThl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl W JUAJIOTH, WHIUBHyalbHbIE
KOHCYJIbTAIlMHM, HWCIOJB30BaHWE JUKTOGOHA © JAPYIMX 3alMCBIBAIONIMX CPEIACTB IS
BOCIIPOM3BEEHUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuaia.

B umemsx oOecrieyenust oO0ydarommMxcs HWHBIMJIOB M JIMI C OrPAaHUYEHHBIMHU
BO3MOXHOCTSIMM ~ 37I0POBbSl  KOMIUIEKTyeTcss (OHA OCHOBHOH yueOHOW JuTepaTypoii,
aJaNTHPOBAHHON K OIPaHUYEHUIO AIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, TOCTYI K KOTOPBIM
opranuzoBad B BUI[ Akanemun. B 6ubanoTexe npoBOAATCS MHIMBUAYaJIbHbIE KOHCYIbTALUU
JUISL TaHHOM KaTeropuu IMoJib30BaTesei, OKa3bIBae€TCsl MOMOIb B PETUCTPALIMU U UCTIOIb30BAaHUHI
CEeTEBbIX M JIOKAIbHBIX 3JEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, MPEJOCTABIAIOTCS MecTa B
YUTAILHOM 3aJIe.

IIpwioxxenue 1. PoHA OLLeHOYHBIX CPEACTB



®OH/I OHEHOYHbLIX CPEJACTB

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

Kommerenmum, GopMupyeMbie B MPoIecce U3yICHUS TUCITUTLIAHBI

Nunexc @opMyIMpPOBKA KOMIIETEHIIMU

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

I1K-1

2. Jranbl (popMHPOBaHNS KOMIIETEHIIMH B IPoLecce 0CBOCHMS 1M CHMIIIMHbBI

OcHOBHBIMU 3TanamMu (OPMHUPOBAHUS YKA3aHHBIX KOMIIETEHLUH SBISAIOTCS IOCIE10BaTEIbHOE
U3ydyeHrue OOyYarolMMUCS COJEPKATEIbHO CBSI3aHHBIX MEXIYy COOOH pas3fenoB (TeM) y4eOHBIX 3aHSATHIL.
N3yueHne Kaxxaoro paszena (Tembl) MpearnoaraeT oBjajeHue He0OX0IMMBIMU KOMIIETeHIIUAMU. Pe3ysbrar
aTTeCTalMyd OOYYAIONIMXCS Ha PA3JIMYHBIX dSTarnax (OPMHUPOBAHUS KOMIETEHIMH IOKAa3bIBAET YPOBEHBb
OCBOCHMS KOMIIETEHIHH.

OTtanmHOCTh (HOPMHUPOBAHUS KOMITETEHIINH MPSMO CBsI3aHa C MECTOM JTUCIHILIMHEI B 00pa3oBaTeIbHON
porpaMMe.

®opMupyemMble KOMIIETEHIIUH

Pa3znesnbl 1 TeMbl IUCUMILIHHBI
8 el (koabI)

TeMBbI TIK-1

pa3iena

[y
N
w
IS

OcHoBsl pabotel c MATLAB

OcHoBbl padoTs! ¢ Simulink +

1. OcHnoBbl paGoTsl ¢ MATLAB,
Simulink u SimPowerSystems

OcHoBsl paboTsl ¢ SimPowerSystems
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2. MoaesmpoBaHue 3J1eMEHTOB, YCTPOICTB 1

CHCTEM JJICKTPOIHEPIreTUKHU

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

MopenupoBaHue 1 UCCIICI0BAaHHE
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

MonenupoBaHu€e U UCCIIEI0BAaHUE
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 PadoThI MO OT/Ae/ILHBIM pa3ieiaM TeMbl

Kpurepuu ouennBanusi pe3yJibTaToB 00y4eHUsI

Cpencrsa onieHMBaHUA

HNuauxaropbi pe3yJILTaTOB 00yUeHHsI
JAOCTHKEHUS . | IIpomexyt
HEYIOBJICTBOPUTET Texymmit
KOMIIeTeHIIN! Y/0BJIETBOPUTEIHLHO XOpOLIO OTJINYHO O4Has
bHO KOHTPOJIb
aTTecTanus
VJIK-TTK-1.1 He nemoncrpupyer YacrruHo B ocHOBHOM B nonno Mepe
Oc eCTBJI.}Ie.T CIIOCOOHOCTH JIEMOHCTPUPYET JEMOHCTPHUPYET JEMOHCTPHUPYET
ag:TlH o OCYIIECTBIISITH padOTHI | CIOCOOHOCTH CIocoOHOCTH CIIOCOOHOCTH
p 110 00paboTKE U OCYIIIECTBIISITH PA0OTHl | OCYIIECTBIISITh Pa0OTHI | OCYIIECTBISATH pabOThI
00paboTke n COOOIICHYE
AT aHaIM3y 1o 00paboTKe U 10 00paboOTKe M aHAM3Yy | 110 00pabOTKE U aHATU3Y _ SaUET
Y HAYYHO-TEXHUYECKOH | aHAIU3y HAYYHO-TEXHUYECKOU HAYy4YHO-TEXHUYECKOH ’
HAYYHO-TEXHUUYECK . TECT
Oif MH(OpMALIH 1 uapOopMaI 1 HAYYHO-TEXHHICCKOU urpopMarmu u UH()OpPMAITIH 1
VI TATOR pE3yJbTaToB uHpopmarmu u pE3ybTaToB pe3yJbTaToB
pesy. . HCCIICIOBAHNI pE3ybTaTOB HCCIICIOBAHMI HCCIICIOBAHNHI
WCCIIeIOBAHUI .
HCCIIC/IOBAHUM
NJIK-TIK-1.2. He nemoncTpupyer Yacrtuuno B ocHOBHOM B nonnoit mepe
Bemomnnsier CIIOCOOHOCTH JIEMOHCTPHUPYET JIEMOHCTPHUPYET JEMOHCTPUPYET
OKCIIEPUMEHTHI U | BBITIOJHSATh CMOCOOHOCTH CMOCOOHOCTH BBITIONIHSTH | CITIOCOOHOCTH BBIIOJHATH | COOOIICHHE
othopmisier AKCTIEPUMEHTHI U BBITIOJTHSTH AKCTIEPUMEHTHI U IKCTIEPUMEHTHI U ; 3a4u€T
pE3YIILTATHI oopmItsTh AKCIIEPUMEHTHI U oopMIISITh pe3ynbTaTthl | 0OPMIISITH PE3YIBTATHI TECT
WCCIIEIOBAHUI pe3yIbTaThl o(hopMIISTh pe3yNbTaThl | UCCIEOBAHUNA UCCIIETOBaHUIA
HUCCIIECNOBaHUN HUCCIEIOBaHUN
NJIK-TIK-1.3. He nemonctpupyer Yactuuno B ocHOBHOM B nonnoii mepe
[logroraBnuBaer | cocoOHOCTH JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET
AIIEMEHTBI MO/IrOTaBJIMBATH CIOCOOHOCTH CIOCOOHOCTH CIIOCOOHOCTH
JOKyMEHTAIIWH, AJIEMEHTBI TIO/IrOTABJIBATh TIO/IrOTABJIBATh TIO/ITOTABJIBATh
MIPOEKTOB, TJIAHOB | TOKYMEHTAIWH, AIIEMEHTHI AIIEMEHTHI 3JIEMEHTBI cooOIIeHHe
Y IIPOTpamMm MIPOEKTOB, TUIAHOB U JIOKyMEHTAaIHH, JIOKyMEHTAITHH, JIOKyMEHTAIWH, ; 3a4éT
MIPOBE/ICHUS porpaMm MIPOEKTOB, TJIAHOB U MIPOEKTOB, TJIAHOB U MIPOEKTOB, TUIAHOB U TECT
OT/ICNIGHBIX ITAINOB | TIPOBENICHHUS MIPOTpaMM TIPOBENICHNST | TIPOrPaMM MTPOBEICHUS TIPOTPaMM TIPOBEICHUS
WCCIIEZIOBATEIIbCKU | OTAENBHBIX 3TAIllOB OT/ICNTHHBIX 3TAIlOB OT/ICNTHHBIX 3TAIlOB OT/ICNTHHBIX ITAIOB
X pabot HCCIIE/IOBATENbCKUX HCCIIETIOBATEIILCKUX HCCIIETIOBATEIILCKUX HCCTIETIOBATEILCKHIX
pabor pabor pabor pabot
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4. KoMIJIeKT KOHTPOJIbHO-OLEHOYHBIX cpeaAcTB 1o aucuuivinie ""MATLAB, Simulink n
SimPowerSystems B 3;1ekTpo3HepreTuke'

Bomnpocsl Kk 3a4eTy ¢ OLIEeHKOM

no gucuuniaune «MATLAB, Simulink u SimPowerSystems B 371€KTpOTEXHUKE

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 Ha3BaHue ocHOBHBIX okoH MATLAB.

HazoBute Haznauenue ocHoBHbIX okoH MATLAB.

Kak co3nate ckpunt?

Kak co3nmath GyHKIHIO?

byner nu paborate (yHKuMsS, ecnu Ha3BaHWe (GYHKIMH OTIMYAeTCs OT Ha3BaHus (aiima ¢ 3Toi
byHKIHEH?

Mo>kHO 11 BbI3BaTh QYHKIIMIO U3 KOMaHJIHOTO OKHA?

OO0BscHUTE, KaKUM 00pa3oM U T1e MOKHO HauTH (yHkimn cucteMsl MATLAB?

Kakx 8 MATLAB moxHO co31aTh MacCUBBI?

Kak obOpararorcs K a1eMeHTaM MaTpHIlbl?

KakuMm cumBo10M 0603Ha4aeTCst Mpoleaypa TpaHCIIOHUPOBaHUA?

C xakoil 1enpl0 mpu padoTe ¢ MAaTpPHIIAMH W BEKTOPAMHU HCIIONB3YETCS TOYKA Tepea OINepanusiMu
YMHOXEHHUS, IeTeHUs?

Kak B8 MATLAB co3naroTcsi KOMILIEKCHBIE TIepeMeHHbIe?

Kakas ¢pyHKuMs ucnonb3yercs Ipy co31aHUM KOMIUIEKCHOTO yucia?

Urto o3nauaet "rinobanpHas nepemenHasn"?

B yem oTiMuune cTaHIapTHOTO MPOrpPaMMHUPOBAHUS OT BU3YalIbHO-0JI0YHOTO?

Kak co31ar0T KOMMEHTapuu NPH HATUCAHUU CKPUIITOB?

Kak BbIBecTH uncieHHOE 3HaUeHue nepeMeHHol B paboueit oomactu MATLAB?

Kaxk B8 MATLAB BbiBecTH rpaguk GyHKIUN?

Kakast ¢yHKIHS UCTIONB3YeTCS IS peIeHHsT CUCTeMBI AuddepeHIratbHbIX ypaBHEHNHN?
Kak BocCTaHOBUTB pacloj0kKeHUEe 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?

OOBsICHUTE, KaK COSUHIIOTCS OJIOKH?

Kaxk HaspiBaeTcst 070K, KOTOPBIM CO3AaeT CTYNEHYAThIN CUTHAI?
HazoBure ocHoBHBIE Oi10KM OnbIHMOTEKH SimPowerSystems.

Kakue 6710k1 cO3/1aHBI 1151 BU3yaTIH3aIMHA CUTHAJIOB?
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28. OtkpoiiTe 0JIOK aCHHXPOHHOM MaIlIWHBI U TIEPEUUCIIUTE €€ ITapaMeTphl.
29. Kaxoii 6510k UCIIONB3YETCS AT CO3/TaHUSI KOPOTKUX 3aMBIKAaHUN B MOJICITH.

30. Kakue 6;10ku npeiHa3HaYeHbI AJI11 U3MEPEHUS TOKOB U HANPSKEHUIT?

Kpurepun oueHku nNpoMeKyTOYHOM aTTecTalMu (3a4UeT ¢ OLEeHKOI)

OuenKu «omauyHo» 3aciy>KuBaeT 00yUJarolUiCs eclii OH:
® TI0Ka3aJ MIyOOKHWE U MOJHBIC 3HAHUA padoyero MaTepuana;
® [IOJHOCTHIO MOHUMAET CYIIHOCTh M B3aWMOCBSI3M PACCMATPUBAEMBIX IPOIIECCOB M SBJICHUH INpHU
OTBETaX Ha BOIPOCHI;
® AKTHBHO M TBOPYECKH paboTall HAa MPAKTUYECKUX 3aHITHIX;
e  BBHINOJHWI Bce (hOpMBI Y4eOHOI pabOThI ¢ BBICOKMMHU PE3YJIbTaTaMH.

QueHKu «Xopouio 34CJIIYKUBACT 06y‘IaIOHlI/II>'IC$I €CJI1 OH:

® [I0Ka3aJl XOpOIIne 3HaHUsI pabovero Marepuaia;
® JIOCTaTOYHO XOPOIIO MMOHUMAET CYIIHOCTh M B3aMMOCBSI3U PACCMATPUBAEMBIX IPOILIECCOB;
® JlacT NpaBWIbHBIC OTBETH HA HEKOTOPHIE BOIIPOCHI IIPHU JIOTIOJHUTENBHBIX (HaBOISIINX ) BOIPOCAX;
® aKTUBHO M TBOPYECKH PadOTal Ha MPAKTUYECKUX 3aHITUSAX;
®  BBINOJHWI Bce POPMBI YIeOHOMH pabOTHI C MOJIOKUTEEHBIMU OLEHKAMH.
Ouenku _«y0ogiemeopumenbnoy 3acilyXuBaeT oOOyyaroluiicsi, OOHapyXHUBIIMH B IEJIIOM

JnocTtaTouHoe  (yAOBJIETBOPUTENIBHOE) 3HaHHE Y4eOHOTro MaTepuana, TEeXHHYEeCKOH JOKYMEHTAIlUH,
HOPMAaTUBHOW TMpaBOBOil MHGOpPMAIUU, yMEIOIIUNA CBOOOJHO BBINOJHATH 33/aHUA, MPEAYCMOTPEHHbBIC
IIPOTPaMMOM, YCBOMBIIMK OCHOBHYIO U 3HAKOMBIM C JOIOJIHUTEIBHOM JIUTEPATYPOM, PEKOMEHIOBAHHOU
Kageapoi.

Ouenku _«Hey0061emeopumenbHo» BHICTABISETCS 00yJaromuMcs, OOHApYXUBIIUM MPOOETbl B
3HAHUSAX OCHOBHOTO Y4YeOHOro Marepuaia, JOMYCKAIOIMUM TMPUHIMIHAIBHBIE OMMOKH B BBHITOJHEHUU

IPEeyCMOTPEHHBIX MporpamMmoi 3aaanuil. Takol OLEHKH 3aciIy’KMBAalOT OTBETHI 00YYaromMXCs, HOCSILINE
HECHCTEMAaTHU3UPOBAaHHBIN, OTPHIBOUHBIM, MOBEPXHOCTHBIA XapakTep, Korjga oOydaroluics HE MOHUMAaEeT
CyILIECTBA U3J1araeMbIX UM BOIIPOCOB.
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KommiekT 3aanuii 1u1s pacueTHo-rpaduieckoil padboTbl

no guctuumae «MATLAB, Simulink u SimPowerSystems B a51eKTpoTeXHUKE)

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 IMPOTrpaMMHBIX IPOIYKTOB, MEPEUYMCIEHHBIX Bbllle. IIpn 3TOM B HUX ClelyeT HCHOJIb30BaTh
OJIMHAKOBBIE IAapaMeTpbl YCTPOMCTB, YTO MO3BOJMT IMOJIYYUTh HJEHTUYHBIC pPE3YyiIbTaThl U OLEHUTh
JIOCTOMHCTBA W HEAOCTaTKU KaXKJI0ro M3 IporpaMMHbIX MpoaykToB cuctemsl MATLAB. Ilposectu
UCCIIeIOBaHKE BIMSHUA [TapaMETPOB Ha TMHAMUUYECKHE U CTATUYECKUE XapaKTEPUCTUKU.

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

HcxonHbie naHHBIE I pacueTHO-Tpaduueckor paboTsl BEIOUPAIOTCS 110 MOCIEIHUM IBYM IHppam
3a4ETHOM KHMYKKU U3 TaOJuUL, IPUBEICHHBIX HIKE.

Hcxonubie qanabie Tpexdaznoro tpancdopmaTopa s pacueTHO-Tpadudeckoit paboTsl

=S m JInHeliHbIE HANIPSKEHMS,
E-g Morepn COS,, g = U, /U,,, kB
55 | S, u. | Iy, | RuRL = 2 n
S g <BA % % (RC) 2= penrnocienHsis mudpa
2 5 P s mngpa
= P, Bm o Harpyska 5
il Bm 0;1]23[45[6,7][8;9
0 25 180 560 | 45 | 48 | 1/0,8 Y/Yg-0
1 40 250 800 |45 4 1/0,8 | A/Yg-11
2 63 355 1090 | 45| 3,3 | 1/0,81 | Y/Yg-0
3 100 | 500 1500 | 45| 2,7 | 1/0,81 | A/Yg-11
4 | 160 | 700 | 2700 | 55| 4 | 1/082 | Y/Y¥g-0 | <« | S| | S| S
o — =
5 | 250 | 1000 | 3800 |55 (35| 1/08 |AYel1l | ® | 2|2 | 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 HOMMHAIBHBIEC JAHHBIE U IIAPaMETPbl ACHHXPOHHOIO JIBUraTess ¢ KOPOTKO3aMKHYTHIM pOoTOpoM it PI'P

Ilocnen.
nudpa AP P, U... i, . Lo i’y L, M, Jaor Jus p
mudpa 00/Mmun kBm B Iy Om I'n Om I'n I'n Kem
0 1430 4 1,405 0,0059 1,395 00058 | 01722 06031351;
1 1440 75 07384 | 0,0031 0,7402 | 0,003045 | 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 00151 | 12511
6 1487 110 0,02155 | 0,000226 0,012 0,00023 0,011 2,221
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 | 0,00763 | 2.8:25
9 1487 160 0,01379 | 0,000152 | 0,007728 | 0,000152 | 000763 | 2.9:27
CTaTI/I‘-ICCKI/Iﬁ MOMCHT Harpy3KH B OTHOCUTCJIBbHBIX €AMHUIIAX
[Tpeanocnennsist uugpa mudpa 0 1 2 3 4 6 7 8 9
Crartnueckuit 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

BBIMIOJTHEHHBIE 3aJ]aHUs MPEACTABICHBl B YCTAHOBJIEHHBIE CPOKH, B MOJHOM O0beMe, He TpeOyroT
JOTIOTHUTEIILHOTO BPEMEHU Ha 3aBepLICHHE;

cobmroieHb! TpeOoBaHus, peabsaBisieMblie 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 pacmuperusx Simulink u SimPowerSystems cuctemsr MATLAB,;
OTCYTCTBYIOT IrpyOnie omuoku PI'P;

COACPIKATCIIbHO U apr'yMCEHTHPOBAHO OTBCYACT HA BOIIPOCHI, CBA3AHHBIC C PI'P.

- OUCHKa «He 3aumeHno» svlicmaensiemcs O6yllaIOW€MyC}Z, eciu

paboTa He cJjaHa B CPOK HIIM UMEET OOJIbIIIOE YHCIIO OMTMOOK B BBIYHUCIICHUSX;
pabota oopmIIeHA B BBICIIEH CTENIEHU HEOPEIKHO;
IIPH 3aIIUTE O0YUYAIONTUICS TEMOHCTPUPYET CYIIECTBEHHOE HETIOHUMAaHUE 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

BeITTosTHeHHOM PI'P.

Tects s Tekyieit arrectanuu (ITK-1)

no nuctunianae «MATLAB, Simulink u SimPowerSystems B 371eKTpOTEXHUKE» Ul CTY/IEHTOB HAIIPABICHUS

noarotoBku (cnenuansHoctTr) 13.03.02 DnekTposHepreTruka 1 AJIeKTPOTEXHUKA

1. MATLAB - 53T0 cokpallieHie OT CIIOB

1

2.
3.
4.

Mathematical Laboratory (MaTematiueckas 1abopatopusi)
Matrix Laboratory (Marpuunas 1:abopatopris)
Materialized Labour (oBetiecTBICHHBIH TPY/T)
Mathematical Labour (MaTeMaTI/Iqlecxaﬂ pabota)

2. Tlakers! pacimpennii cuctremsl MATLAB HazpiBaroTcs

1

2.
3.
4.

Toolkits
Tools
Toolboxes
Toolmakers

3. BbonbmmHcTBO KOMaHA U GyHKIMH cucteMbl MATLAB xpaHuTcs B BUjie TEKCTOBBIX (ailyioB ¢

paclpeHuemM
1. r
2. .m
3..p

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

11.

Kakoe oxHo cuctemsl MATLAB npeanasHaueHo /17151 BBOJIa YHCEN, IEPEMEHHBIX, BEIPAXKEHUI U KOMaH/,
JUIS IPOCMOTPA Pe3yJIbTaTOB BBIYMCICHUH U OTOOpaXKeHUsl TEKCTOB IPOrpaMM

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 OTOOpaXKeHHsI B CTPOKE BBOJIA PAHEE BBEICHHBIX C KJIABUATYPHI KOMAH/T ¥ BBIPAXKCHUIA
4. s epeMeneHust 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

Jnst 0603HaueHNsT MHUMOM €IMHUIIBI B KOMITIEKCHBIX ynciaXx B MATLAB 3ape3epBupoBaHo 1Ba
CUMBOJIa

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

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

2. TOUKa C 3amiTon

3. MHOroroune

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 ¢yHkius no3posser pazaenuts rpapuueckoe okHo MATLAB Ha HECKOIBKO MOJIOKOH U BHIBECTH B
KaXJIOM U3 HUX TpaduKu pa3TuvHbIX (YyHKIIANA
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12.

13.

14.

15.

16.

17.

18.

subplot
figure
plotyy
plot

Ao PE

Komanna text 8 MATLAB no3Bossier 0ToOpa3uth
1. HammuMCh B 3aJTaHHOM MeCTe Tpaduka

2. Ha3BaHWE FOPU3OHTATIHBHON OCH

3. 3aronoBok rpaduka

4. Ha3BaHWE BEPTUKAIHLHOU OCH

Jlns co3nanust MaTpuilsl ¢ HysneBbiMU dnieMeHTaMu B MATLAB cinyxut BcTpoeHHast QyHKINS

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

Kakoit u3 NEPCUUCIICHHBIX HUKE OIICPATOPOB ABJIACTCA OIICPATOPOM IMOIJICMEHTHOI'O YMHOXKCHHSA B

MATLAB
1. *

2- .**

3. *

4, |

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

2. width
3. long
4. length

s yero B MATLAB ncnons3syrores oneparopsl ".+" n
1. 1S BBIOJHEHMS TORJIEMEHTHOTO CJIOKEHUS U BEIYUTAHUS
2. IS CTIOYKEHUS 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 penakTop m-¢aitioB B MATLAB miist BeigeneHust
CHUHTAaKCUYECKHX OIIMOOK B KOZI€ IPOTPaMMBI

1. cunuit

2. KpacHBIA
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 1/1306pa>KeH WCTOYHHK ITOCTOSTHHOI'O CHUTHAaJIa?

3 b N\ p 1)

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

Ha xaxoii n3 mUKTOrpamMm H300pakeH UCTOYHUK CHHYCOUIaJIbHOTO CHUTHAsa?

3 b A\ 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 xakoii u3 MMHUKTOrpaMm 1/1306pa>i<eH TCHCPATOp CTYIICHYATOI'0 CUT" Hana?

3 b N\ p 1)

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

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

N— CE s

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

Ha kaxoit n3 mukTorpamm n3o0pakeH nudpoBoi aucruiein?
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N CEHCEEE

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

27. Ha xakoif U3 TUKTOrpaMM H300paxeH rpadornocTponuTessb?

N— CECEEE

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

28. Ha xaxoii n3 TUKTOrpaMM H300pakeH UCTOYHUK TEKYIIET0 BPEMEHU MOJACTHUPOBAHUS?

N— CHCIEE

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

[IpaBunbHBIH OTBET — 2

29. Ha xaxoii n3 TUKTOrpaMM H300pakeH OJIOK BBIYMCIICHUS POU3BOAHOM?

s+1

1
3 du/dt » >%> J £ } )gf>

A Integrator
Derivative Integrator Transfer Fen Limited
1. 2. 3. 4,

30. Ha xakoif u3 muKTOrpaMm H300paxeH OJIOK rmepeaaToqHoi GpyHKmm?

1
3 du/dt » >%> y £ } )Sf>

s+1
R Integrator
Derivative Integrator Transfer Fcn Limited
1. 2. 3. 4,

31. Ha xakoii u3 mukTorpaMm u3o0paxeH OJIOK HHTerparopa’?

1
Y du/dt > % > N 1 > >S_/_>

s+1

— Integrator
Derivative Integrator Transfer Fcn Limited

32. Ha xakoif u3 mUKTOrpaMM M300paxkeH OJI0OK MHTErpaTopa ¢ OrpaHuYeHueM?

1
> du/dt Y L y L />

s+1
— Integrator
Derivative Integrator Transfer Fcn Limited
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33. Ha kakoii u3 muKTOrpaMMm n300paxeH 0J0k cymmaTopa?

ST VT ) S
Product Sum Divide
1.

Gain
2. 3. 4,

34. Ha kakoil 13 MUKTOrpaMM U300paKeH OJIOK YCHUITUTEIS?

TR R
Product Sum Divide
1.

Gain
2. 3. 4.

35. Ha kaxoii 3 mUKTOrpaMM U300paxeH OJOK BHIYMCICHUS MPOU3BEICHUS?

p B
X
3 % b )@ X b ¥ >
Product Sum Divide Gain
1. 2. 3. 4,

36. Ha xakoii u3 muKTOrpaMm u300paxKeH OJIOK JIeIeHus?

EISE T
Product sum Divide
1.

2.

Gain
3. 4.
37. Ha xakoif u3 MUKTOrpaMM H300pakeH OJIOK MyJIbTUILUIEKCHPOBaHUS (00BETMHEHNS) CUTHAJIOB?

b

} IR Al D [A]
>—=

Mux Switch From Goto

1. 2. 3. 4.

38. Ha kakoif n3 nukTorpaMmm u300paxeH OJI0K YIpaBiIsieMOro MepeKroyaresst CHrHajIoB?

;I.'o\> Al [A]
Mux Switch From Goto
1. 2. 3.

4.

39. Ha kakoit n3 muKTOrpaMm u300pakeH OJIOK MpreMa CUTHaIa OT Apyroro 0joka (0e3 JIuHuM CBsI3H)?
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FERNIY Al D [A]

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

LA VAV S

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

X
;I> NIEANIY Al D [A]

>—o
Mux Switch From Goto
1. 2. 3. 4,

41. Ha xako# U3 MUKTOrpaMM U300paxkeH 070K 0HO()Aa3HOr0 MCTOYHUKA HANIPSHKEHUS TIEPEMEHHOT0 ToKa?
-]

+ s
] -
= 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

+ s
I o
DC Voltage Source Three-Phase Source
1. 2.
¥ G
AC Voltage Source Controlled Voltage Source
3. 4,

43. Ha xakoii U3 NUKTOrpaMM M300paxkeH OJIOK MCTOUHUKA HAIIPSKEHUS! TOCTOSIHHOTO TOKa?
a

+ s
] AR
DC Voltage Source Three-Phase Source

1. 2.

38



& ®

AC Voltage Source Controlled Voltage Source
3. 4,

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

+ s
T I|}—{:: IJWIJHBLB o
| clo
DC Voltage Source Three-Phase Source
1. 2.
? ®
AC Voltage Source Controlled Voltage Source
3. 4.

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

oA a@

oo “-W!r-’ﬂl L{-a

aC ce

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

46. Ha xakoii 13 muKTOrpaMM n300paxeH OJIOK Tpex(Ha3HOTO BBIKITFOUATENs?

ok am

o C ca

Three-Phase Breaker Series RLC Branch
1. 2.
Three-Phase g‘ E
Transformer — I
(Two Windings) Linear Transformer
3. 4.

47. Ha kako# u3 MUKTOTpaMM U300pakeH OJI0K, COCTOSIIINI U3 SN MOCIIEI0BATEIHFHO COSTUHEHHBIX
AKTUBHOTI'O COHpOTI/IBHCHI/Iﬂ, I/IH,Z[yKTI/IBHOCTI/I nu CMKOCTI/I?
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e oA

Series RLC Branch

Three-Phase Breaker

1. 2.
Three-Phase g =
Transformer — I

(Two Windings) Linear Transformer

3. 4.

48. Ha xako# u3 MUKTOrpaMM U300paXkeH 070K Tpex(a3zHoro 1ByX0OMOTOYHOTO TpaHchopmaTopa?

e o

Series RLC Branch

Three-Phase Breaker

1. 2.
Three-Phase g =
Transformer — I

(Two Windings) Linear Transformer

3. 4.

49. Ha xakoil U3 MUKTOrpaMM M300paXkeH OJIOK aCHHXPOHHOM MalllMHBI, TapaMeTpbl KOTOPOH 3aat0Tcs B
OTHOCHUTEJIbHBIX €MHULIAX?

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

§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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Hem J__r’
)ur@::

Synchronous Machine
DC Machine pu Fundamental
3. 4.

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

Q) @Y
i AN
Asynchronous Machine Asynchronous Machine
pu Units SI Units
1. 2.
yem. [P

+ U

Synchronous Machine
DC Machine pu Fundamental
3. 4,

52. Ha xakoif u3 MUKTOrpaMM H300paxkeH OJIOK TTOAPOOHON MOJENTH CHHXPOHHOW MAIlIWHBI, ITAPaMeTPhI
KOTOPOM 3a/1at0TCS B OTHOCUTENIBHBIX €ANHHLIAX ?

Q) T
N RN
Asynchronous Machine Asynchronous Machine
pu Units SI Units
1. 2.
R N

HE:

Synchronous Machine
DC Machine pu Fundamental
3. 4.

53. Ha xakoii u3 nuKkTorpaMm u300paxeH OJIOK JUIsl U3MEPEHUs HaNpsHKeHUs?

Ja
m

N Jg >
”25"‘ I'.|1-|:/|=:r2:|

mo

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

Ja
an T Ya m
::?ﬁ " a 1-i:-2 o
Universal Bridge Ideal Switch
1. 2.
i o+
o+ _f ol Vv >
Current Measurement Voltage Measurement
3. 4.

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

Ay T Jg m [
..n?& I I'.|1-|:/I=:r2:|

mo

Universal Bridge Ideal Switch
1. 2.
i ol +
o+ _f al. VP
Current Measurement Voltage Measurement
3. 4.

56. Ha xakoif n3 nuKkTorpaMm M300paxeH O6JI0K MeaTbHOro Kiroya?
Ja

we T Ya m
::?ﬁ o o 1-|:/r::r2 o
Universal Bridge Ideal Switch
1. 2.
i ol +
o+ _f ol Vv >
Current Measurement Voltage Measurement
3. 4.

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

Mvabe PP
|ulb Miabe QM
b
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
Y mus b y o b
RMS THD
3 4,

58. Ha kaxoii 13 mUKTOrpamMm U300pakeH OJI0K BEIYUCICHHSI MTHOBEHHBIX 3HAYCHUI aKTUBHOM M PEaKTUBHOU
MOIIHOCTEH TpeX(pa3zHOH CUMMETPUIHON CUHYCOHMTAIbHON CHCTEMBI TOKOB M HANPSHKCHUN?
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Mvabe PP

3 |ul p Miabe Qb
Zup Power

Fourier (3ph, Instantaneous)

1. 2.

Y mus b y o b
RMS THD
3 4

59. Ha kaxoii u3 NTUKTOrpaMM U300pakeH OJI0K, PaCCUUTHIBAIONINHI KOA(PPUIIMEHT rapMOHUYECKIX

HCKaXEHUM?
Jvabe PP
3 lulp diabe
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
Y RMs ) ¥ THD B
RMS THD
3 4.

60. Ha xaxoii n3 mUKTOrpaMM H300pakeH OJIOK pacueTa AeWCTBYIOMETO (CPEeTHEKBAAPATHYHOTO) 3HAUYSHUS
CHUHYCOMIAJIbHOTO CUrHasa’?

Mvabe PP
N lulh Yax  Qp
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
Y RMs b Y THD P
RMS THD
3. 4
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MeToau4YecKue MaTepHuaJibl, ONpeae/aiIue
npoueAypbl OLleHNBAaHUSA KOMIIETEHIIUU

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

Marcpualia, CoACpKaECrocsds B OCHOBHBIX MW JOIIOJHUTCIBHBIX PCKOMCHIOBAHHBIX JIMTCPATYPHBIX
HCTOYHHKAX, 3a YMCHHUC aAHAJIM3UPOBATH H3YYACMBIC SABJICHUA B HX B3aUMOCBA3U U AOUAJICKTUYCCKOM
Pa3sBUTHUU, IPUMCHATb TCOPECTUUCCKUC ITOJIOKCHU .

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

BKJIFOYasaA pacuCThbl (HpI/I H606X0,I[I/IMOCTI/I), 3a I'paMOTHEIC, oe3 CYIICCTBCHHBIX 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 «Hey0081emeopumenbio) BhICTABIIICTCS 3a HE3HAHNE 3HAUUTEIIBHOI YacTH mporpaMmMHOIO

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 oneHuBanus pe3yibTaTOB OCBOCHUS AU CHHUILIMHBI
OneHka «OTJIIMYHOY BBICTABIISETCS 32 TIyOOKOE 3HaHHE MPEAYCMOTPEHHOIO IPOrpaMMOil MaTrepuaiia,

COACPIKAIICTOCA B OCHOBHBIX U JOIMMOJHUTCIBbHBIX PECKOMCHAOBAHHLBIX JIMTCPATYPHBIX UCTOYHHUKAX, 34 YMCHUC
AHAIIM3UPOBATE H3YYACMbBIC ABJICHHA B HWX B3aMMOCBA3U MW AHUAJICKTHUYCCKOM pPAa3BUTUH, IIPUMCHATH
TEOPETHUYCCKHE TTOJIOKEHHS.

O1ieHKa «XOPOIIIO» — 33 TBEPJIOC 3HAHUE OCHOBHOTO (IIPOrPaMMHOT0) MaTepHalia, BKIFOYask PacyeThl
(pr HEOOXOIMMOCTH ), 38 TPAMOTHBIE, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MIOCTABIICHHBIE BOTIPOCHI,
3a yMEHUE MPUMEHSTh TEOPETHUECKUE MTOJIOKEHHSL.

OrneHKa «yJIOBIETBOPHUTEIBHO» — 3a O0Ilee 3HAHHE TOJHKO OCHOBHOTO MaTepuaia, 3a OTBETHI,
COZIeprKallle HETOYHOCTH MJIH cl1ab0 apryMEHTHPOBAHHBIC, C HAPYIICHUEM MOCIIEI0BATEIbHOCTH U3I0KEHHSI
Marepuaa, 3a ciiaboe IPUMEHEHHE TEOPETUICCKUX TTOJIOKEHHH.

O1leHKa «HEYIOBIECTBOPUTEIHLHO» — 32 HE3HAHUE 3HAYUTEIILHOM YacTH MPOrpaMMHOT0 MaTepHala, 3a
CYIICCTBCHHBIC olmMOKK B OTBETax Ha BOITPOCHI, 3@ HCYMCHHEC OPHCHTHPOBATHECA B OCHOBHBIX IMOHATHAX
JUCHUITIINHBI.

44



[IpuioxkeHue 2. AHHOTaALMA pa6oyeld NporpamMmabl

Jlcunmnya MATLAB, Simulink u SimPowerSystems B 3JieKTpOTeXHHKe

(Monyib)

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 cEMeCTpam)

O®O: 3auer ¢ OLEHKOH B 7 ceMecTpe
3DO: 3ayeT ¢ OIEHKOM B 9 cemecTpe
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