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1. HEJIM OCBOEHHUA AU COUII/INHbI

OCHOBHOIi 1eJIbI0 OCBOCHUS JUCUUIUIMHBI SBIsICTCS (hOpMHpOBaAHUE Yy OOYUYAIONIUXCS
HEOOXOMMBIX 3HAHWH, YMEHUN U HABBIKOB, MTO3BOJISIONIMX UCIIOIL30BaTh cucteMy MATLAB u
ero pacmupenus Simulink wm SimPowerSystems, koTopas ¢akTHUecKu cTaja MHPOBBIM
CTaH/IapTOM B 00JIaCTH MaTeMaTUYECKOT0 U HAYYHO-TEXHUYECKOTO MPOTrPAMMHOI0 00ecreueHus,
B TOM YHCIIE ITPU IPOBEJACHUH HAYYHO-UCCIIEOBATEIBCKUX, TPOEKTHO-KOHCTPYKTOPCKHUX padoT,
CBSI3aHHBIX C DJIEKTPOTEXHUYCCKUMHU YCTPOHUCTBAMHU M DJIEKTPOIHEPTETUUCCKUMH CHCTEMaMH
(BKJIFOYAs] CUCTEMBI 3JIEKTPOCHA0KEHUS).

3agauu U3y4YeHUS TUCITUILTAHBL:

— 3HakoMcTBO ¢ iporpammoit MATLAB u e€ ocHOBHbIMH (DYHKITUSIMH,
— 3HAKOMCTBO ¢ 6ubmmoTekoi 60koB Simulink u SimPowerSystems;

— 00yueHue MeToauKe mporpaMMupoBanus Ha si3pike MATLAB, a Takke METOIUKE CO3TaHuUs
BU3YyalbHO OJIOYHBIX MOJEJEeH 3JIEKTPOIHEPreTHUECKUX CHCTEM U YCTPOWCTB B
AJIEKTPOTEXHUKE;

— (¢opMupoBaHme HAaBBIKOB MPOBEACHUS Hay4HO-UCCIIEI0BATEIIbCKUX u
MPOEKTHO-KOHCTPYKTOPCKUX  pabor ¢  wucnoimb3oBanueM MATLAB, Simulink wu
SimPowerSystems

— (GOpMHPOBaHHE HABBIKOB M0 aHATM3Yy W MOJICIMPOBAHUIO JJICKTPHUYECKHX IICTMeH, a TakKe
pacdeTy pexuMOB pabOThl 00HEKTOB TPOPECCHOHATILHON JAEATEIHHOCTH.

2. MECTO JIMCLIUIIJIMHBI B CTPYKTYPE OBPA30BATE/IbHOM
INTPOTPAMMDBI

2.1. Hucummmumaa «MATLAB, Simulink u SimPowerSystems B 31eKTpoIHEpPreTUKe»
OTHOCHUTCSI K 4acTd, (HOopMHUpYyeMOil ydacTHHKaMu oOpa3oBaTeNbHBIX OTHOIICHHWH bioka 1.
JucuumimHel (MOyJIN), UMEET TECHYIO CBA3b C IPYTMMH JUCLHUIUIMHAMHU.

2.2. B tabnuiie mpuBeIeHbI IPEINIECTBYIONINE U MOCIEAYIONINE TUCHUIIIINHBI, HATPaBICHHbBIE
Ha (popMUpOBaHNE KOMIETEHIIUI TUCIUIUIMHBI B COOTBETCTBUU ¢ MaTpuilei komnerenuii OIT.

IIpeamecTByomue 1 NocjaeAy0NUe TUCHUININHBI,
HanpaBJeHHbIe HA popMUpPOBaHME KOMIIETEHIM A

Ne

i [IpeamecTByromuye AUCIUIIINHBI [Tocnenyromye qUCHUIIINHEL

1. MHOCTpaHHBIH A3BIK OCHOBBI HAyYHBIX UCCIIEOBAaHUN

2. WNudopmarnka Hayuno-uccnenoBarenbckas pabora

3. 3amuTa BBITYCKHOW KBATH(PUKAITMOHHON paOOTHI,
QHCKTpI/I‘IeCKI/Ie MAaIlIuHbI BKJIIOYas MOATOTOBKY K NPpOUEAYPE 3alllUThI U

MPOLEAYPY 3ALLUMUTHI

4.

DJIEKTPOHUKA




3. I/IAHUPYEMBIE PE3YJIbTATbI ObYYEHHUA

[Inanupyembie pe3yibTaThl OCBOCHHS oOpaszoBarenbHOM mporpammbl  (OIT) —
KOMIIETEHIIMM OOYYaIOLIMXCs OMpEeAessoTCs TpeOOBaHMAMHU CTaHAapTa [0 HAarpaBJICHUIO
MOATOTOBKH (CHEIUATBLHOCTH) U (POPMHUPYIOTCS B COOTBETCTBUU ¢ MaTpuileii kommereHiuid OI1

Ne Homep/ HanMeHoBaHHe KOMIETEHINH B pe3yJibTare H3y4eHHs! AMCIHILTHHbI
/i HHJEKC (nm ee yacTH) o0yJaronmecst 10JIKHBI:
KOMIIETCHINH
I1K-1.1. OcymiecTBiasieT paboTHI 1O
00paboTKe U aHATHU3Y
HAYYHO-TEXHUUYECKOW UHPOPMALIUU U
S;;ﬁgﬁg;ﬁiﬁiﬁiﬂe " pe3yJbTaTOB UCCICTOBAHUI
I1IK-1.2. BeINONHSET 3KCIEPUMEHTHI U
1. | IIK-1 OIIBITHO-KOHCTPYKTOPCKHUE .
PABOTLI IO OTETHHBIM Pa3IEaM oopmIIsieT pe3ynbTaThl HCCIEIOBAHUN
MBI IIK-1.3. ITogroraBinuBaeT 3JIEMEHTHI
JNOKYMEHTAIUH, IPOEKTOB, INIAHOB U
IIPOrpaMM IIPOBEJEHUS OTAEIbHbIX
JTANOB MCCIIEJ0BATEIBCKUX paboT

4. CTPYKTYPA U COAEPKAHUE JUCHUII/IMHDBI
4.1. OBBEM JIUCLHUIJIVHBI U BU/Ibl YYEBHON PABOThI

Ounas ¢popma o0yueHust

CemecTpsl
Bua y4e6Hoii padoThbI Bcero yacos Ne 7
Yacos

AyauTopHasi KOHTaKTHas padora (Bcero) 56 56
B ToMm uncne:
Jlexuuu (JI) 28 28
[Mpaktuueckue 3ansatus ([13), Cemunapsi (C) B Tom gncre, 28 28
IpaKTHYeCcKast MOATOTOBKA - -
BHeaynuTopHasi KOHTaKTHas padora 1.5 1.5
B TOM unciie MHAUBUAYAIBHBIE U TPYIIIIOBbIE KOHCYJIBTALIUN 1,5 1,5
CamocrosiTesqbHast padora odyuarwmerocs (CPO) (Bcero) 86 86
B TOoM 4nciie: KOHTaKTHAsi BHeayIUTOPHAas padora
PaboTa ¢ neKIMOHHBIM MaTepHaTIOM 20 20
PaboTa ¢ KHMKHBIMH HCTOYHUKAMHU 26 26
PaGoTa ¢ 37eKTpOHHBIMH HCTOYHUKAMH 20 20
[ToaroroBka K MpakKTUYECKUM 3aHATUAM 20 20
IMpome:xxyTounasi | 3auer (3) 3 (c onienkoi) | 3 (¢ OIlEHKOM)
aTTecTamus [Ipuem 3auera 0,5 0,5
UTOI'O: O6mas | yacos 144 144
TPYA0E€MKOCTh — 4 4




3aounas popma oOyueHust

CemecTpsl
Buj yueOHoi padoThl Bcero yacos Ne §
YacoB
1 2 3
AyauTopHasi KOHTaAKTHas padora (Bcero) 14 14
B ToMm uncie:
Jlexumu (JI) 6 6
[Tpaktuueckue 3ausatus (I13), Cemunaps (C) 8 8
B Tom uncne, mpakTudeckas moaroToBKa - -
JlaGopaTtopusie padoTs (JIP)
B Tom uncne, mpakTudeckas moaroToBKa i )
KonTakTHast BHeayaiuTopHasi padora 1 1
B Tom uuncne: uHaIUBUyaTIbHBIC U TPYIIIOBBIC 1 !
KOHCYJIbTaI[1
CamocrosiTesbHast padora odyuarwmerocsi (CPO) 125 125
(Bcero)
PaboTa ¢ KHMYKHBIMU U 3JIEKTPOHHBIMU UCTOYHUKAMHU 55 66
ITpocMOTp ¥ KOHCIEKTHPOBAHUE BHUICOJICKINN 20 20
[ToaroroBka K MpakKTUYECKUM 3aHSITHUSM, 30 40
BBITIOJTHEHHE JIOMAIITHETO 3a[aHHs
[ToaroroBka K TeKyliemy, TECTOBOMY KOHTPOJIIO 20 30
3auer (3c0) 3 (¢ O1IeHKOM) 3 (¢ o1IeHKOM)

1IpomexyTouHast IIpuem 3auera 0,5 0,5
arrecratus CPO, uac. 3,5 3,5
HUTOI'O: O6mas | Yacos 144 144
TPYAOEMKOCTh 3a4eTHBIX eTHHUIL 4 4

4.2. COAEPKAHUE JUCHHUII/IMHbI

4.2.1. Pa3pesibl (TeMbl) AMCIUILIMHBL, BU/JbI y4€0HOU AeATE/IbHOCTH U (pOPMBI

KOHTPOJIA
Ne Ne HaumenoBanme pa3jaena Buabl nesiTeJIbHOCTH, Dopmbl
n/ | ceme (TeMBbI) IMCHUITHHBI BKJII0Yasl CAMOCTOATENbHYIO TeKyLen u
n | crpa padoTy 00y4arImuxs MPOMeEXKY-
(B yacax) TOYHOH
J |JIP | II3 | CPO | Bcero | arrecTaunuu
1. 7 OcHoBBI padoTHI C KoHTposbHbIE
MATLAB, Simulink n 8 8 30 46 BOIIPOCBHI;
SimPowerSystems. TECTBI
2. 7 MopesnpoBaHue 31€MEHTOB, KonTponbHbie
YCTPOICTB M CHCTEM 20 20 56 96 BOITPOCHI;
3J1eKTPO3HEPreTHKH. TECTBI




NunuBunyans

BueayauropHast KOHTaKTHasI HBIC U

7. 7 1,5

pabora (Bcero) TPYIIIOBBIE
KOHCYJbTaITUN
3auer (0,5)

IIpoMexyTouHas aTTecTalus 0,5 (c oreHKoi)
UTOIO: 28 28 86 144

3aounas popma oOyueHust

Ne | Ne HaunmenoBanue pasaena Buaebl nesarejbHOCTH, DopMbI
n/ | ceme (TeMbl) JTUCHUTLIHHBI BKJII0YASl CAMOCTOATEIbHYIO TeKylleH U
n | crpa padoTty o0y4arommxsi MPOMeKY-
(B yacax) TOYHOI
J |JIP | II3 | CPO | Bcero | arrecraumu
1. 7 OcHoBBI padoTHI C KoHTposbHbIE
MATLAB, Simulink n 2 0 2 25 29 BOIIPOCBHI;
SimPowerSystems. TECTBI
2. 7 MonaeanpoBaHue 3J1€eMeHTOB, KoHTposbHbIE
YCTPOMCTB M CHCTEM 4 0 6 100 110 | Bompocsr;
3JIEKTPOIHEPTeTHKH. TECThI
NuauBunyans
3 7 BueayauropHas KOHTaKTHast 3,5 | HbleHu
' pabora (Bcero) +1 IPYIIIOBbIE
KOHCYJIbTaIlH1
4. 3auer (0,5
[IpoMexxyTouHas arTecTanus 0,5 ( ’v)
C OLIEHKOH
5. UTOI'O: 6 0 8 125 144
4.2.2. JleKLMUOHHBIN KypC
]
=
%)
A Bcero
S 3
Sz 4acoB
° =
Ne | 5 | Hanvmenosanue
5= Conep:xkanue JeKuun
n/m | 3 S| TeMbl JIeKIHH
=)
HE
§ (@] D)
=
1 2 3 4 5 6
CemecTphbI: ‘é %




1. - 3anyck MATLAB u pabota B pexxume auanora.
ﬁ E [Ipocteie Beruncnenuss B MATLAB. Pabora ¢
- 3 KOMILUIEKCHBIMH urciaMu. @opMUpoBaHUE BEKTOPOB U
= % | OcHOBBI pabOTHI C 9 .
< > MATLAB Mmatpuil. Pabora ¢ pegakTopom m-daitioB. Y 10BHBIN 2 10,5
= = oneparop if...else...else...end. [{uxnsl Tuma for...end u
(5] . .
= E while...end. Onepatopsr break, continue, return, pause.
5 GE-' JlBymepnas u tpexmepHas rpapuka MATLAB.
2. |8 & Cucrema mozpenupoBanus Simulink. CocraB Oubnmorex
@ | OcHOBBI pad
s paboThI C | . i N
= . Simulink. Co3nanue u 3amyck Mojenei. 2 10,5
2 .z | Simulink N
2= PenaktupoBanue Moaenen.
© p—( .
3. £ S | OcHoBbl paboTsl ¢ | Cuctema MoaenpoBanus SimPowerSystems. Cocras
e E SimPowerSystem | 6ubnmorex SimPowerSystems. Co3znanue u 3ammyck 4 10,5
- S. Mojenei. PenaktupoBanue Moaeneil.
4. MopenupoBanue
U UCCIIEJOBAHUE
= Co3zmanne MOJIeH Il UCCIICIOBAHMS TIEPEXOAHBIX
" MEePEXOTHOTO
= MIPOIIECCOB B aKTHBHOM U PEaKTHUBHOM
3} nporecca B 4 10,5
= compoTuBIIeHUsIX. MoaenupoBaHue oTHO()a3HOTO
o WHIYKTUBHOCTH,
2 = BBITIPSIMUTEIS.
& § KOHJIEHCATOPE U
”> & | BRIIpAMHTENE
[==]
5. S & |Monenuposanne | Co3gaHue MOAENH IS MCCIEN0BAHMS OTHO(DA3HBIX,
[<P] o
T I M HCCICNI0BAHHE IBYX(a3HBIX U TpeX(Pa3HBIX KOPOTKUX 3aMBIKaHUH B 4 10,5
= g |rpaHcdopmaropa | Tpex(pasHOM TpaHcpopmarope.
6 & £ |MopgenupoBanue
o MonenupoBaHue IpsSMOTo Mycka U Habpoca Harpy3Ku
S = |M MCCIIeI0BaHNE
= BHraTeNs JIBUTATEIS ITOCTOSIHHOTO TOKa. OLEeHKa BIUSHUSA 2 105
g = MOMEHTA WHEPIIMH HA JUHAMUYECKUE PEKUMBI PaOOTHI ’
© = |IOCTOSIHHOTO
- JIIT.
=" S |ToKa
=
7. < Co3manue MoeH I UCCIeJOBaHUs MPSMOTro MyCcKa 1
= MonenupoBanue . a1 A a1 P y
HaOpoca Harpy3KHu aCHHXPOHHOTO ABurarens. OueHka
> U UCCIEI0BAHUE
. BIIMSIHUSI HAPSDKCHUSI M HATPY3KW Ha MYCK JABUTATENS. | 2 1
~ ACHHXPOHHOTO
BHraTENs MonenupoBaHue Mycka aCHHXPOHHOTO ABUTATENS MIPH
' HECHUMMETPUYHOM Tpex(a3HOM HANPSIKCHUH.
8. MonenupoBanue | Cozmanue MoAenHu ogHOTpaHC(HOpMaTOPHOH
1 UCCIEIOBAHUE nojctanimu. McciaenoBanue mycka aCHHXPOHHOTO
onHOTpaHc(hopMa | ABUTATENS COM3MEPUMO MOIHOCTH. VccnenoBanue 4 1
TOPHOM LIEXOBOM | BIMAHUS KOMIIEHCAIIMU PEAaKTUBHOM MOIIHOCTH HA
MOICTAHIINU TpaHcHOPMATOPHYIO MOICTAHIINIO.
9. MonenupoBanue | CoznaHue MOJIENU ABYXTpaHCHOPMaTOPHOI
U UCCIIEOBAHUE noAcTadu. KomneHcanus peakTHBHOM MOIITHOCTH.
nByxTpaHcdopma | Mcronb30BaHHE MOJICNHN AJISl pAaCUETOB TOKOB U 4 1
TOPHOM LIEXOBOM | HANPSHKEHUH B CETH MIPU KOPOTKUX 3aMBIKAHUSX, ITyCKE
MOICTAHIINH ACHHXPOHHOTO JBUTaTens, cpadateiBannu ABP
HUTOI'O: 28 | 6

4.2.3. /labopaTOpHBIA NPAKTUKYM
Y4eOHBIM MIIaHOM JTAOOPATOPHBIN MPAKTUKYM HE MPEyCMOTPEH.




4.2.4. [IpakTH4YecKue 3aHATUA

%}
= E Bcero
S«
N | 25 = HaumenoBanmue JacoB
2 2}
wn |l 35 = NPaKTHYECKOT 0 Coaep:xkaHue NPAKTHYECKOr0 3aHATHSA
s &3 3aHATHS ol o
= B g | 8
= S| &
1 2 3 4 5 6
Cemectpo: | 5 | 2
Z
3anyck MATLAB u 3HakOMCTBO C ee
unTepdeiicom. Hactpoiika untepdeiica.
OcymiecTBII€HUE TPOCTHIX BHIUUCICHUHN B
KOMaH/IHOM OKHe. Co3/1aHHe IEPEMEHHBIX 1
UX KOHTPOJIb. Vcrionbp30BaHue HCTOPUN
KOMaH/l. 3HAKOMCTBO C OCOOCHHOCTSIMHU
3anyck MATLAB u N
aGZTa B DEKIME BBIYHCIICHUI B KOMaHTHOM OKHE.
pnanora I;I OCTHIC Co3anne KOMIUIEKCHBIX YUCeNl. 3HAKOMCTBO
EBIIII/ICJIG.HI/II})I 5 C QYHKIMSMH KOMIUIEKCHBIX YHCEI.
MATLAR Nzyuenune pyHkuit moctpoeHus rpadukos.
PaGora ¢ N3yuenne npumepa 1.1 (pacuer Toka
COMILICKCHEIMIU KOPOTKOTO 3aMbIKaHUs TpaHCPopMaTopa).
3HAKOMCTBO C OUOIIMOTEKON KUK
qHCIIaMu
' MATLAB, ux BBI30BOM U UCIIOJIb30BAaHUEM B
JIByMepHBIC U ’
" e};l\iag) Ll KOMAaHJIHOM OKHe. M3yueHne oCHOBHBIX
rpa (1)1/11(11?1 PaGoTa ¢ KOMaH]I peaakTopa m-daiinoB. Coznanue
1. P i CKpUITOB (M-]ajos, mporpamMm) 1 ux 3amyck. | 2 | 0,5
peraKkTopoM ’
m-haiisios N3ydyeHne OCHOBHBIX YCIIOBHBIX

1. OcunoBbl padorel ¢ MATLAB, Simulink n SimPowerSystems

Y cn0BHBIN oniepaTop
if...else...else...end.
uxne! Tuna for...end
u while...end.
[Tepexmrouarenb
switch.

Pacuer napamerpos
CXEMBbI 3aMEeIICHUS
Tpanchopmaropa

oneparopoB MATLAB u ux ucnosb3oBaHue
B npumepe 1.2 u
npumepe 1.3.

[TproGpereHre HaBBIKOB CO3JaHUS,
peaKTUPOBAHUSI U 3aITyCKa CKPHIITA.
Busyanu3zanus pe3yiabTaToB pacueTa.
Nzyuenune npumepa 1.4 u ckpunta (m-daiina)
example 1 4 1. OGyuatomuecs B
COOTBETCTBUH C WHAWBUIYAILHBIM 33aJJaHHEM
PaCCUUTHIBAIOT MTAPAMETPHI CBOETO
TpaHc(hopMaTopa, KOTOPhIE UCTIONB3YIOTCS
UMU B TIOCTIEAYIOIINX CKPUTITAX U MOJIEISIX.




Pacuer BHeIHUX

Co3naHue CKpunTa U pacyeTa BHEITHUX
XapaKTepUCTHK TpaHchopmaropa M3ydeHue
ckpurnra (m-daitna) example 1 4 2. Broa
MapaMeTpoOB B COOTBETCTBUU C
WH/IMBUYyAIbHBIM 33JJaHHEM, 3aITyCK
CKpHUNTa. AHAIN3 NOJIYYEHHBIX PE3YJIbTATOB.

XapaKTePUCTHK N3yuenue cuctemsl auddepeHnnanbHbIX
Tpex¢azHoro ypaBuenwuii (CIY) tpancdopmaropa u
TpaHcopmaropa JIBUTATENS IOCTOSIHHOTO TOKA.
Pemenue cucremsl Hcnonb3oBanue Gynkiun ode45 nms
0,5
muddepennmanbapix | permenus CJY. Pazoop npumepa 1.5 (pacuer
YPaBHEHUU toka K3) u mpumepa 1.6 (pacuer mycka u
TpanchopmaTopa u Habpoc Harpysku JI1T). Co3znanue monenei
JIBUTATEIIS Y BHECEHHE IMapaMeTpoB TpaHchopMaTopa 1
MOCTOSIHHOTO TOKa JIBUTATENS TOCTOSIHHOTO TOKA B
COOTBETCTBUY C UHIUBUIYATbHBIM 33 JaHUEM
oOyuatomerocsisi. [IpoBenenue ananmsza
MOJIYYEHHBIX PE3yTbTaTOB.
Nzyuenne CIY A/l u bynkumu ode45 s
Pemenue cucrempl
pewmenust C/1Y. Pa36op npumepa 1.7 u
mudepeHIaTbHBIX
ABHCHIL aHaJIu3 MOJTYYEHHBIX Pe3yJbTaTOB pacuera
yp MIEPEXOIHBIX MPOIIECCOB MPU MYCKE U
ACUHXPOHHOTO .
Habpoce Harpy3ku. M3ydeHrne BO3MOKHOCTEH
nBurareias. OCHOBBI
OTJIATYUKA TIPH CO3JIaHUH CKPUIITOB.
paboThI C
Pa3zpaboTka Mozenu ¢ UCTIOIB30BaHHEM 0,5
OTAANTHIOM MapaMeTpoB ACHHXPOHHOTO JIBUTATENS B
MATLAB PaMerp P
COOTBETCTBUH C MHIMBUYaTIbHBIM 33JaHUEM.
Cucrema !
3HAKOMCTBO C CUCTEMOM
MOJIETTUPOBaHUS
L BU3YaJbHO-0JIOYHOTO MOJICTUPOBAHUS
Simulink. CocTaB Y o .
o Simulink u e€ OUOMHOTEKOA.
6ubmanorexku Simulink
3nakoMcTBO ¢ uHTepdeiicom Simulink.
Co3naHue 1 3alyCcK NpOCTEeUIIe MOAEH.
N3yuenne npumepa 1.8 u npumepa 1.9
Co3znanue,
(pacuet Toka K3 Tpancdopmaropa).
peaKTHpOBaHUE U
.. Ocy1ecTBisieTcs BBOJ HHIUBHTYaTbHBIX
samyck Simulink napaMeTpoB TpaHcpopMmaTopa U aHaIHU3
MOJIEIIH P P P p p 0,5

Cozmanne Simulink
MOJEIH ABUTATEIS
IIOCTOSTHHOTO TOKa

MOJIyYEHHBIX PE3YJIbTaTOB.
Cosnanue S-moxnenu JIIT u nuzyuenue
npumepa 1.10 (pacuet nmycka u Habpoca
Harpy3ku JI1T). OcymiecTBasiercs: BBOJ
WHJIMBUIYQJIbHBIX TTAPAMETPOB JBUTATENS U
aHaJIN3 MOJTYYEHHBIX PE3yJIbTaTOB.




3HaKOMCTBO C CUCTEMOM
BI/I3yaJII>HO-6JIO‘IHOFO MOI[GJII/IpOBaHI/I}I

TpaHcopmaTopa, MOJICTUPOBAHNE U AaHATTU3
IIOJIyYEHHBIX PE3YJIbTATOB. TaKxke
OCYIIIECTBIISIETCS CPAaBHEHUE ITHX
pe3yanaT0B C peBy.HBTaTaMI/I, HOHy‘IeHHBIMI/I
¢ nomoisio MATLAB m Simulink.

Cucrema SimPowerSystems u eé¢ 6101UOTEKOH.
MOJICJINPOBAaHUA Co3nanue mozaenu pacuera Toka K3
SimPowerSystems. TpancdopmaTopa.
Cosnanwe, N3zyuenue npumepa 1.11. OcymectBusercs 0,5
PCIAaKTHPOBAHHC U BBOJI MHJMBH/yaJIbHBIX IApaMETPOB
3aIryCK MOJICIIH TpaHc(opMaTopa U aHAIU3 OTYUEHHBIX
SimPowerSystems PE3yIIbTATOB.
MopenupoBanue B xoz€ MpakTU4eCcKOro 3aHATHs CO34Ar0TCS
TePEXO0JTHBIX MOJIENIM, COCTOSAIIME U3 OJIOKOB OMOINOTEKH
IIPOLIECCOB B SimPowerSystems. M3yuatorcst npumepsi 2. 1
WHIYKTUBHOCTH U u2.2. 0,5
KOHJIEHCATOpe JIeMOHCTpHUPYETCs] BO3MOXKHOCTD
CpeACTBaMU yrpaBiieHUs1 SPS-MOJIENbI0 ¢ TOMOIIBIO
SimPowerSystems ckpunta (m-gaiina).
[Toapo6HO n3yuaercs 6ok Linear
Transformer, ero cxema 3amMelIeHHs U
napameTpsl. PaccmarpuBaercsa npumep 2.6, B
n=n KOTOpoM npoBoaaT onblThl XX u K3, a Taxxke
S MonenupoBanue UCCIIETYIOTCS IEPEX0HbIE TPOLECCHI TPU
’E = oxHo(azHOTO KOPOTKOM 3aMBIKaHUU Ha IIMHAX TAaKOTO 0,5
5 £ TpanchopmaTopa TpanchopmaTopa.
> B B mMopnens o0yyaromumcs OCyiecTBIseTcs
é § BBOJ] MH/IMBUyaJIbHBIX TApaMETPOB
z = TpaHc(hopMaTopoB, MOJECIMPOBAHHIE U aHATIH3
§ é_ MOJIYYEHHBIX PE3yJIbTaTOB.
5 2 [Toapo6HO n3yuaercs 610k Three-Phase
g = Transformer (Two Windings) u npumep
= ; 2.7. Bo BKJIaIKax OKHa MapameTpoB 3aJat0TCs 0,5
g E rpyIIa COeAUHEHUS, TUI CePACUHUKA U
= 5 ocTajJbHbIE TapaMeTphl TpaHchopmaTopa.
S [TpoBoasar onbiTel XX 1 K3, a Takxke
E UCCIIETYIOTCS IEPEX0HbIE TPOLECCHI TPU
o MojenmpoBare OJTHO-, IBYX- U TpeX(a3HbIX KOPOTKUX
3aMbIKaHUAX. M3yyaeTcst MeToAMKa CO3/1aHus
TpexdaszHoro ITOCHCTEM.
Tpancgopmaropa B Mozens o0yuaromumcst ocyIiecTBIseTCs
BBOJ MHIMBHUAYaJIbHBIX IapaMETPOB 0,5
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10.

11.

12.

13.

MoaenupoBanue
ACUHXPOHHOT'O
JIBUTATENIS C
KOpOTKOSaMKHyTBIM
poTopoM

[Toapo6HO n3yuaercs 610k Asynchronous
Machine SI Units. PaccmarpuBaetcs
npumep example 2 8.

HccnenyroTcs mepexoHbie TPOIECChl TPH
MycKe ¥ Habpoce Harpy3Ku aCHHXPOHHOTO
ABUTATECIIA. Ha oculmnorpaq) BBIBOJATCA
KpHUBBIE NEPEXOAHOI0 IIpoIecca u
JUHaAMHU4YECKass MCXaHNYCCKada
XapaKTepUCTHKA.

B Moaens o0yyaromumcs OCyiecTBIIseTcs
BBOJ] MH/IMBUyaJbHBIX TApaMETPOB
ACUHXPOHHOI'O0 ABUTAaTCJIA U aHAJIU3
MIOJIYYEHHBIX PE3yJIbTaTOB.

0,5

MoaenupoBanue
oJHOTpaHCchOpMaTOp
HOW MMOJCTaHIINU

10/0,4 xB

PaccmatpuBaercs nmpumep 2.9, B KOTOpoM
IIPUBEJICHA MOJIENIb OJJHOTPaHC(HOPMATOPHOM
MOJICTAHIUH.

B xone 3anatuil uzyqarorcs
MHOT'OYHCJIEHHBIE TIEPEXOIHBIE TPOLIECCHI,
BO3HUKAIOIINE B TpaHC(HOPMATOPHOIH
MOJICTAHIUH.

0,5

OOyJarommMcst OCYIIECTBISIETCS BBOJT
HHIUBUIYAIbHBIX TTApaMETPOB
TpanchopmMaTopa, MOACTUPOBAHNE
MEPEXOAHBIX MPOIIECCOB U aHATH3
HOJ'Iy‘-IeHHBIX pe?)y.]'IBTaTOB C TOUKH 3peHI/I5I
M3MEHCHMSI HAIPSDKCHHUH M TOKOB.

0,5

MoaenupoBanue
IByXTpaHchopmaTop
HOU MOJCTAHIINH
10/0,4 xB

Nzyuaercs npumep 2.7. Cozgaercs cuioBas u
HU3MCPUTCIIbHAA YaCTU MOACTAHIIUH.

N3yuatoTcst 0COOCHHOCTH peatn3auu
"GecrpoBOTHON" CBSI3M MEXKY STHMHU
HJaCTAMHM MOJCIHN, a TAKIXKC HaBbIKHU CO31aHUA
IOJICUCTEM.

CTyaeHTOM OCYIIECTBIISIETCS] BBOJ
WHIMBUIYAIbHBIX TTAPaMETPOB
Tpa"ncopmaTopa, MOICTUPOBAHUE, AHATTU3
MOJTYYEHHBIX PE3YIHTaTOB.

HUTOIO:

28
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4.3. CAMOCTOATEJ/IbHAA PABOTA OBYYAIOLIETOCA

Ne
n/n

HaumeHnoBanue

pasaena (TemMbl)

AUCHHUIIJIMNHBI

Ne
n/n

Bunn: CPO

W

CemecTtpbI:

1. OcHoBbl padoTsl ¢ MATLAB, Simulink 1 SimPowerSystems

1.1.

CamocTosTenbHOe U3Y4EeHUE TOTIOHUTEIBHBIX MAaTEPUAJIOB 110
ocHoBaM MATLAB, 13710)KeHHBIX B KHUTAX M3 CITHCKa
JIUTEpaTyphl U Ha caiitax matlab.exponenta.ru u
http://life-prog.ru/view_cat.php?cat=5&page=1.

[TpocMoTp BUAEO MaTepuanos, pa3MelieHHbIX B YouTube:
https://www.youtube.com/playlist?list=PLmu_y3-DV2 nKd7e
pECPEbTVamsmEmMMI.

Coznanne ckpunToB (m-GhaiaoB) U OCYIIECTBICHHE PACUCTOB B
COOTBETCTBUH C MHIANBUAYATIbHBIMU UCXOTHBIMU TAHHBIMHU
(ITpu 5TOM MOKHO BOCIIOJIB30BaThes cuctemon Octave —
OecrmatabpiM aHaiorom MATLAB).

3akperieHue JIEKIIMOHHOTO MaTepuarna.

Brimonnenue u opopmnenue 3aganuid: Ne 1 "[IpocTsie
BbolunciieHnss B MATLAB. Pacuer mapameTpoB cXeMbl
3amerieHus Tpexdasnoro tpanchopmaropa’; Ne 2 "Pacuer
BHEUTHUX XapaKTePUCTHUK TpaHChopMaTopa U JByMepHas
rpa¢puka MATLAB"; pacuetHo-Tpaduueckoii paboter; Ne 3
"Pa3paboTka mporpaMMbl pacdera MepexoIHbIX MPOIIECCOB B
Tpanchopmarope"; Ne 4 "PazpaboTka nporpammsl pacuera
JUHAMHYECKUX PEKUMOB B AaCHHXPOHHOM JBuraresue"
pacuyeTHO-rpauIecKoil paboThI.

14

14

1.2.

CamocTosTenbHOE U3YYCHUE IOTIOTHUTEIFHBIX MATEPUAIIOB 110
ocHoBaM Simulink, H3710KEHHBIX B KHUTAX M3 CIIHCKA
JUTEpaTyphl U B internet:
http://matlab.exponenta.ru/simulink/book1/index.php.
[IpocmoTp BUIEO MaTepualioB, pa3menieHHbIX B YouTube:
https://www.youtube.com/playlist?list=PLmu_y3-DV2 kOFqQ
SqWVKEOcW-eSPUSTq.

3akperuieHue JISKIIMOHHOTO MaTepHana.

Brimonnenue u opopmienue 3aganus Ne 5 "Hzydenue 6J10K0B
ouommorexu Simulink u cozmanne Simulink momenn"
pacdyeTHO-rpaguIecKoit pabOTHI.

15

1.3.

CamocTosaTenbHOe U3Y4YEeHUE TOTIOHUTEIFHBIX MaTEPUAJIOB 110
ocHoBaM SimPowerSystems, U3710)KEHHBIX B KHUTaX U3 CIIHCKA
JUTEpaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ
3akperuieHue JeKIMOHHOI0 MaTepHara.

Breimonnenue u opopmnenue 3ananus Ne 6 "N3yuenue
o6ubmuorexku SimPowerSystems Specialized Technology u
co3JaHue MoJIeNn" pacyeTHO-TpaduuecKor paboTHI.

16
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2.1.

CamocrosTenbHOE H3ydeHHEe 0COOCHHOCTEH OJIOKOB
JOTIOJTHUTENBHBIX MaTepUaloB 1o ocHoBaM SimPowerSystems,
M3JI0’KEHHBIX B KHUTaX U3 CIUCKa JIUTEPaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ
3akperieHue JIEKIIMOHHOTO MaTepuana.

Beimonnenue u opopmienue 3aganus Ne 7 "Co3nanue moenu
cpenctBamu SimPowerSystems Specialized Technology nmst
MOJICTTUPOBAHUS TIEPEXOTHBIX MPOIIECCOB B MHIYKTHBHOCTH,
KOHJICHCATOPE U BBITIPSIMUTENE" pacyeTHO-rpadudecKon
paboTHI.

16

2.2.

CaMocTosTenbHOE U3YYeHHE JeMOHCTPALIMOHHBIX IPUMEPOB
pacupenust SimPowerSystems: OcoOGeHHOCTE 6J10KOB
JIOTIOJTHUTEIBHBIX MaTEpHaNIOB 110 ocHoBaM SimPowerSystems,
W3JI0’KEHHBIX B KHUTAX U3 CIIUCKA JIMTEPATYpPHI U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperuieHue JEeKIMOHHOI0 MaTepHaa.

Brimonnenue u opopmnenue 3ananust Ne 8 "Co3ganue Mojienun
TpexdazHoro Tpanchopmaropa " pacueTHO-TrpapUUECKOM
paboTHI.

10

16

2.3.

CaMocTosTeTbHOE U3YYCHHE JEMOHCTPAIIMOHHBIX MIPUMEPOB
pacmpenns SimPowerSystems: OcoOGeHHOCTEH 0JT0KOB
JOTIOJTHUTEIBHBIX MaTepUaloB 1o ocHoBaM SimPowerSystems,
M3JI0’KEHHBIX B KHUTaX U3 CIUCKa JIUTEPaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperieHue JIEKIIMOHHOTO MaTepuana.

Brimonnenue u opopmienue 3aganus Ne 9 "M3yuenue 6moka
Asynchronous Machine SI Units, co3nanue moaenu st
UCCIIeIOBaHMsI Iycka U Habpoca Harpy3ku "
pacdyeTHO-rpaguIecKoit pabOTHI.

10

16

2. MoaeanpoBaHue 3J1eMEHTOB, YCTPOMCTB U CHCTEM JIEKTPOIHEPreTUKH

2.4.

CaMocTosTeTbHOE U3YUYCHHE JEMOHCTPAIIMOHHBIX IPUMEPOB
pacmpenns SimPowerSystems: OcoOGeHHOCTEH 0JT0KOB
JOTIOJTHUTEIBHBIX MaTepUaloB 1o ocHoBaM SimPowerSystems,
M3JI0’KEHHBIX B KHUTAaX U3 CIUCKa JIUTEPATyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperieHue JIEKIIMOHHOTO MaTepuana.

Bemonnenue u opopmnenue 3aganus Ne 10. "Co3nganue
MOJIETIH JIJIs1 CCIIEIOBAHNUS MEPEXOIHBIX MPOLIECCOB B
OJTHOTpaHC(HOPMATOPHOU MOACTAHIIUH "
pacdyeTHO-rpaguIecKoit pabOTHI.

16

16

2.5.

CamocTosaTenbHOE U3Y4YEeHUE IEMOHCTPAIIMOHHBIX IPUMEPOB
pacmpenus SimPowerSystems: OcoOGeHHOCTEH 0J10KOB
JOTIOJTHUTENBHBIX MaTepUaloB 1o ocHoBaM SimPowerSystems,
M3JI0’KEHHBIX B KHUTaX U3 CIUCKa JIUTEPATyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperieHue JIEKIIMOHHOTO MaTepuana.

Bemonnenue u opopmnenue 3aganus Ne 11. "Co3nganue
MOJIETIH JIJIsl UCCIIEIOBAHNUS MTEPEXOIHBIX MPOLIECCOB B
IByXTpaHchopmaTopHOi moacTaHmu "
pacdeTHoO-rpaduIecKoil paboThI".

18

16

UTOI'O:

86

125
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5.NIEPEYEHb YYEBHO-METOJAUYECKOI'O OGECIIEYEHUA AJIA
CAMOCTOATEJ/IbHOU PABOTbI OBYYAIOLIUXCA 11O JUCLHHUII/TMHE

5.1. MeTogn4yeckue yKa3aHHs AJi NOATOTOBKHM O0yYalOIIUXCA K JIEKIIMOHHBIM
3aHATUAM

[Tocne mepsoii nekruu no guciumanHe «MATLAB, Simulink u SimPowerSystems B
AIIEKTPOIHEPTEeTUKE» HEOOXOAMMO B3ATh KHUTH U3 PEKOMEHAYEMOIO JIEKTOPOM CIIHCKa
JUTEPATyphl, KOTOPbIE MOTYT OBITh B JaJbHEHIIEM HCIONb30BaHbl KaK Ul 3aKperyieHus
MaTepHaJIoB JIGKIIUH, TaK U JIs1 CAMOCTOSATEILHOM pabOThI M yriryOJIeHHs 3HaHUH B 3TON 00JacTH.
Kpome Toro He06x01MMO OCBEXUTh B TAMATU MaTepUalIbl JIEKIIMOHHBIX U IPAKTUYECKUE 3aHATUI
no aucuumuinHe "MHdopmaTka', B KOTOPOH U3ydaauch OCHOBBI IPOTPAMMHUPOBAHUS U PEIICHUS
MaTteMaTtnueckux 3anad ¢ nomompbio MATLAB. Takke He0OX0AMMO MPOCMOTPETh MaTepual,
csBanHbll ¢ TOD W snexkTpudeckMMH MammMHaMd. Bc€ 3TO mMO3BOIUT Oojiee yBEpEHHO
YyBCTBOBATh C€0s Ha JIEKIUAX U C MEHBIIUMH YCUIMSIMU BOCIPUHUMATh HOBYIO HH(POPMALIHIO IO
JaHHOW nucuuiuivHe. Eciin Bo BpeMsl JIEKIIMM BO3HUKIIM «TYMAaHHBIE MECTa» COMHEHMH, TO MX
00s13aTeNIbHO clleyeT pasBeaTh. s 3TOro mporecca MOYKHO IPHUBJIEYb CBOErO BEPHOIO
COIO3HHKa B JIH1IE JekTopa. [Ipruem kak Bo Bpems JIEKIHiA, TaK U rnocie. B mro6om citydae cienyer
3allOMHUTh JIB€ NPOIUCHBIE UCTHHBI, IIepBasi — MPENoAaBaTeNb NOIy4aeT 3apaboTHYIO IIIaTy 3a
TO, UTO OKa3bIBaeT 00pa3oBaTEIbHBIC YCIYTU CTYACHTY, T.€. 00y4aeT ero, a BTopasi — OH 000KaeT
T€X CTYAEHTOB, KOTOpBIE JIIOOAT €ro MTUCHMIUIMHY. DTy JII00OBb CTYAEHTY CIIEAYeT BBIpaXaTb
CTaOWJIBHBIM TIOCEUICHUEM M aKTHUBHOW pabOTOM Ha JEKIMIX, MPUICKHBIM H3yYCHHEM €ro
JUCLMIUIMHBI M BOIPOCAMH, KOTOpble OyAyT [€MOHCTPUPOBaTh Ballly HCKPEHHIOIO
3aMHTEPECOBAHHOCTD B MOJIYYEHUH 3THX 3HAHHH. MOXXHO MPEAINON0XKUTh, YTO YeM OOJIbIle BB
3aJaluTe BOIIPOCOB BO BPEMsI CEMECTPA, TEM MEHBIIIE UX BO3HUKHET BO BPEMS DK3aMEHa.

HacrositenbHO pekOMEHAYIO IEepel O4YepeqHOM JIEKIUEH BBIyYUTb COJACpIKAHUE
npenpinymei. IlTomaure, ecny Bl IPOIYCTUIIN JIEKIIMIO WIIM HE IOHSUIM YTO-TO Ha IIPEIbIAYILEH,
TO HYXHO 00s3aTebHO €€ IepenucaTth M BBIYUYUTh. 3a BO3SHHUKIIMMH BOIPOCAMH, €CIHU HET
BO3MOXHOCTH CBSI3aThCSl C MPEMNOJaBaTeleM, clIelyeT 0OpaTUThCS K CBOMM OJHOTPYIITHHUKAM,
BO3MOYKHO OHHM CMOT'YT BaM IToMoub. [loMHHTE, 4TO Kax/1as mocaeayromas JeKIus 0asupyercs Ha
OpeabIAyIIed, 9TO KaK CTYNEHbKM Ha BEPIIMHY [MO3HAHMS 3TOH JUCLMIUIMHBI, 3TO KaK OYKBBI
andaBuTa, yeM OoJjblle BbI 3HaeTe OyKB, TEM Jierde MmpodecTh cinoBo. Haneroch, uto mocrne
3aBEpIICHUs Kypca JEKIUH M0 3JIEKTPUUYECKUM MaIIMHAM BBl CMOXKETE JIETKO MX «4YUTATH), T.€.
HaXOJUTh HEUCIPABHOCTH, SKCILIyaTUPOBATh, PEMOHTHPOBATb M YAUBIATHCA KpacoTe 3THUX
«BEYHO» BpALAIOIIMXCS MAIlMH, 3JIETAHTHO MNpeoOpasyloUIMX MEXaHWUYECKYI0 JHEPIui B
AIIEKTPUUYECKYIO U 0OpaTHO.

5.2. MeToan4YeCKHE peKOMEHAAlMH AJIS IOATOTOBKH 00yYaKIINXCA K
NPaKTUYECKUM 3aHATHAM

Ha mpaktuueckux 3amsatusx mo «MATLAB, Simulink u SimPowerSystems B
AIIEKTPOIHEPTETUKE)» PACCMATPUBAIOTCSA BOMPOCHI, CBA3aHHBIE C pPAacCUY€TOM CTATHYECKUX U
JMHAMHYECKUX PEKHUMOB PAbOTHI 3IEKTPOIHEPTETHUECKUX YCTPOWUCTB M cucTeM. Hampumep,
onHo(azHple W Tpex(aszHble TpPaHCPOPMATOPHL, ACUHXPOHHBIM JABHUraTeib, JABUraTelb
HOCTOSTHHOTO TOKa MapauIelbHOTO BO30YKAECHUS, OAHO(A3HBIH M TpeX(a3HbIH BHIIPIMHUTEIH,
TpexdasHble OJHO- U JBYX- TpaHC(HOpPMATOpHBIE MOACTAHIMU. B cuiy 3Toro HeoO6XoIuMo
HOBTOPHUTh PAa3feibl TEOPETUYECKHMX OCHOB DJICKTPOTEXHHKH, OHJICKTPHUECKHX MAllnH,
AIIEKTPOIHEPTETUUECKUE CUCTEMBbl M CETH, IOCBSILEHHBIC ONPEACICHUI0 MapaMeTpoB, YTO
II03BOJIUT B AAJbHEHIIEM COKOHOMUTD BPEeMS Ha MMPAKTUIECKUX 3aHATHSAX.

[Tpu moAroTOBKE K MPAKTUYECKUM 3aHATHSM CIEIyeT 03HAKOMUTHCS C METOIUYECKUMHU
YKa3aHUSAMH K TPAKTUYECKUM 3aHATHSAM W y4eOHBIM 1MocoOueM aBTopa pabodell MpOorpaMMEI
(4,7, 8].
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5.3. MeToanyeckue yKa3aHMA 10 CaMOCTOATE/IbHOM pabdoTe 00y4YaIuxcs

CamocrosarenbHass  pabora  oOydaromuxcsi BKJIOYaeT B ce0s  BBINOJIHEHUE
pacdyeTHO-rpagudIecKoil pabOThI, KOTOpas OXBaThIBAET BCE pasleibl yuyeOHOro mocodus [4].
JIOTOTHUTENBHO OOYUYaAIOUIMMCSL TIPEATIaraeTcs CaMOCTOSTEIbHO HM3YyYHTh MHOTOYHCIICHHBIC
npumepsl, noctaBisiembie ¢ cuctemoit MATLAB, Simulink u SimPowerSystems. ITo kaxmoi
TEME JUCIUIUIMHBI O0ydYaloUIMMcs TMpeajaraetcs MepeueHb 3aJaHuil Ul CaMOCTOSTEIbHOU
paboTHI.

K BbImONIHEHMIO 3aaHUM JUISI CaMOCTOSITEIbHON PabOThI MPEIBSBIAIOTCS CIEIYIOLINE
TpeOOBaHUS: 3aJaHUsl JIOJDKHBI HCIONHATHCS CaMOCTOSITENILHO W TPEACTaBISATBHCA B
YCTQHOBJICHHBII CPOK, a TaKXe COOTBETCTBOBAaTh YCTAHOBJICHHBIM TPEOOBAaHHUSIM II0
0 OpMIICHHUIO.

[Tpu BBINOJIHEHUH CaMOCTOATENBHOM paboThl 00YUaIOIIMMCS CIICAYET:

® PYKOBOJCTBOBAThCS I'pa)MKOM MPOBEACHHUS CAMOCTOSITEILHON PabOTHI;

® BBIIOJHATH BCE  IUIAHOBBIC  3a/IaHUs,  BBIJABacMbIe  IpeTojaBaTeieM  JUIs
CaMOCTOSITEITHOTO BBITIOJTHEHUSI, U pa30UpaTh HA CEMUHApaX M KOHCYJIbTAIMIX HESICHBIC
BOIIPOCHI.

® JCIOJIB30BaTh TIPU TOJTOTOBKE COOTBETCTBYIOIIMX HOPMATHUBHBIX JIOKYMEHTOB
CeBKaBI T'TA (mpu yTBEp>KI€HHH TaKOBBIX);

® Ipu TOATOTOBKE K 3aueTy NapajjielbHO IpopaldaThiBaTh  COOTBETCTBYIOIIHE

TEOPETUYECKHE U MPAKTHUECKUE Pa3/eibl TUCHMILIMHBI, (PUKCUPYS HESCHBIE MOMEHTBI

IUTsL X OOCYKJIEHUS Ha TUIAHOBOHM KOHCYJIbTAIINU.

IIpy BBIMOJIHEHUH CAMOCTOATENBHOM padOThl MO JUCHUIUIMHE OO0YYaroIIUMCS
HEOOXOIMMO UCIOIb30BATh OCHOBHYIO M JIOMTOJHUTEIBHYIO JINTEPATYPY O AUCIUTUINHE.

TeMbl " BOIIPOCHI AJI CAMOCTOATECABbHOI0 U3YyUCHHU A

Kak 3anyctute MATLAB?

Kak nndopmanus pazmemaercs B okae Command Window?

Kak nngpopmanus pasmeniaercs B okue Workspace?

Kak co3gatpe ckpunt?

MOXHO 7M1 HCIIOJIb30BAaTh KUPWLIUIYY B Ha3BaHUU (aiiia, B KOTOPOM pa3MeEIIeH TEKCT
ckpunTa?

B kakom okHe pasmerniaercs uHpoOpMamus O KOMaHAAaX, KOTOpbIe OBUIM 3aHECEHBI B
Command Window?

Kak ounctuts okHo Workspace?

Kak ounctuts okHo Command Window?

Kak ounctuts okHo Command History?

( Kak B MATLAB co3naTth nepeMeHHy10?

1 Kakoii 3HaK HEOOXOIMMO TIOCTaBUTh B KOHIIE CTPOYKH i MPEAOTBPAIICHUS BBIBOAA
3HAYEHUS IEPEMEHHON?

12 Kak co3aatb BEKTOp CTPOKY?

13 Kak co3aaTh BEKTOp CTPOUKY?

14 Kak co3narb matpuiry?

15 B xakux ciydasx UCHOJIb3YETCA TOUKA Mepe] 3HaKaMi YMHOKEHUS, JEJEHUs U T.1.7

1¢ Kak B MATLAB 3agaetcsi KOMIIJIEKCHOE YUCIIO?

17 Kak Bei3Bath pynkiuo MATLAB?

1& Kakas pyHKIMS HCTIOTB3YETCs U TOCTPOSHHSI ITpOocTeiiiero rpapuka’?

16 Kakue ycnoBHbIE onepaTtopsl Hcnonb3ytoTcsi B MATLAB?

2( Kaxkoii 3HaK CTaBAT Nepe]] KOMMEHTAPUSIMU B CTPOKE CKpUNTa?

21 Kak co3gats ¢pyakuuio B MATLAB?

22 Kaxk Bb13Bath GpyHkiuto B okHe Command Window u ckpumnra?

23 Kakyro ¢pyHKIIHI0 He0OX0JUMO HCIIONIB30BATh IS PEIICHUSI CUCTEMBI
mudepeHIATbHBIX YPaBHCHH?

SRR e

—=o 0
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24
25

2€

27

2¢&

26

3C
31
32
33
34

3¢

37
3§
3¢
AC
41
42
43

44
43

4¢

47

48
46

5C
51

52

Kak oTkpbITh 6u01mnoTeky Simulink?
] Scope

Hasnauenue Ooxa ?

Displ

=] oispiy ,
(=] visplay

Hasnauenue O1o0xa ?

>>> Gain
Hasznauenue 0noka ?

\V/ Sine Wave

Hasznauenue 0ioka

Ha3znauenwne 610Ka ?

Kaxk co3gats okHo Simulink Mmonens?

Kaxk nepenectu 6510ku u3 OMOIMOTEKH B OKHO MOJICTTU?

Kax coennauth 0110KH?

Kak 3amyctuts Simulink momens?

Cozmaere mpocreiinryto Simulink Mozgenb, KoTopas BBIBOIUT Ha ocuuuiorpad
cunycouny yactorou 100 I'u ¢ ammmtynoi 1000 B.

1 Divide [C—7] Display

C TIOMOIIIBIO MATEMATHIECKOTO OJIOKA , OJI0Ka U IBYX

+|*

1 Constant
0JIOKOB co3maete Simulink Mopenb, KOTOpas pemaeT MPOCTYIO

3amaqy: 2*5=10.

Co3pmaiite Simulink Mozenb, B KOTOpOi Ha OAMH ocHMWIIOrpad BBIBOAATCS B OAHY

KOOPJMHATHYIO TJIOCKOCTh JIBE CHHYCOU/IBI C pa3HBIMU YaCTOTAMU U aMIUIUTYIaMU.

Kak otkpbITh 6u0mmoTeky SimPowerSystems?

Kak co3nate SimPowerSystems moens?

UYem otnnyarotcs 6moku Simulink ot 6;10k0B SimPowerSystems?

Kakue Omokm pacnomokensl B pazgene  Electrical Sources  OuGiamorexku
SimPowerSystems?

Kaxkue 6:10ku pacrionoxeHsl B pazzaene Measurements 6uoimorekn SimPowerSystems?

Kakue 6moku pacrionoxens! B pazaene Elements 6ubmmorexn SimPowerSystems?

Kaxkue 6:0ku pacrionosxens! B pazzaene Elements 6u6mmorekn SimPowerSystems?

Kak n3meHuTh napameTpsl 6s10ka?

Co3mate SimPowerSystems Mopaenb, KOTOpas COCTOMT U3 OJIOKa HMCTOYHHKA
MEepPeMEeHHOTO HampspkeHust dvactotod 50 T'm ¢ ammumrymoit 250 B, Omoka
nocienoBarenbHo coeauHeHHbIX comportuBiennit RLC (R=100 Om; L = 0.001Tw;
C=1000 mx®). BriBecT Ha ociuiorpad HampspKeHHE Ha CONPOTHUBICHUUM M TOK,
MPOTEKAIOIINIA Yepe3 HEro.

Kakue ocHoBHble OnOKM pacnojoxeHbl B pasgene Elements OuGnmorexu
SimPowerSystems?

Kak B Onoke Three-Phase Series RLC Branch (tpexdasnas nmocnenosarensnas RLC
L[eMb) 33JaTh TOJIbKO aKTUBHOE CONPOTUBJICHHE?

Kakue ocHoBHBIE OJ10KM UMEIOTCS B pasnene Machines?

C nomMomipio Kakux OJIOKOB MOKHO IepelaTh 3Hau€HUEe TOKa M HANpsHKEHUs B OJIOKU
Simulink?

C nmomomip kakoro Simulink 6510ka MOXHO pacCYUTaTh BBICIIME TAPMOHUKU CUTHaIA?

Bocnonb3yiitecb  0iiokaMM  MCTOYHMKA OJHO(DA3HOTO  HAMPSDKEHUS, JTHMHEHHOTrO
TpanchopmaTopa, a Takxke Omokamu Simulink, U co3nmalite Mojenb, KOTOpast MO3BOJISET
paccuMTaTth TOK KOPOTKOrO 3aMblkaHus. Ilapamerpbl TpaHcopmaropa B3sSITh 10
YMOJTYaHHUIO.

Kakoii 610k BBIUMCIISET IEHCTBYIOIIEE 3HAUEHUE CHHYCOHUTAIBHOTO CUTHaa?
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53 C nomomipio Kakoro 6J0ka MOKHO PacCUUTaTh MOIIHOCTH B IIETIH IIEPEMEHHOTO ToKa?

6. OBPA30OBATEJ/IBHBIE TEXHOJIOTUH

Ne Bcero
ceMec JacoB
Ne
w/n Tpa Buabl pa6oThi Oo0pa3zoBare/ibHBIC TEXHOJIOTHH (0] 3
()] D
(0] (0)
1. JIek1us ¢ UCII0Ib30BaHUEM
OcHoBbI pa6oTel ¢ MATLAB ! g 2
KOMITHIOTEPHBIX TEXHOJOTHUA 1
OcHoBsl paboTsl ¢ Simulink WNuTepakTUBHAS JIEKITHSL. 2
3. OcHOBBI pabOTHI ¢ Jlexuus ¢ UCIOIB30BaHUEM 4
SimPowerSystems. KOMIBIOTEPHBIX TEXHOJOTHI
4. MonenupoBaHue u
HCCIIEIOBAHUE TIEPEXOTHOTO 1
JIeKk1ns ¢ UCII0Ib30BaHUEM
npoiiecca B MHAYKTUBHOCTH, N 4
KOMITBIOTEPHBIX TEXHOJIOTU
KOHJICHCATOPE U
BBHINIPSIMUTEJIC
5. MoaenupoBanue u
JIeKk1us ¢ UCII0Ib30BaHUEM
HCCIICIOBAHUEC . 4
KOMITBIOTEPHBIX TEXHOJIOTUI
TpanchopmaTopa 1
6. MonenupoBaHue u
7 JIek1us ¢ UCII0Ib30BaHUEM
HACCIIENOBAHNE JBUTATENS N 2
KOMITHIOTEPHBIX TEXHOJOTUH
MMOCTOSSHHOTO TOKa
7. MoaenupoBanue u
JIeKk1ns ¢ UCII0Ib30BaHUEM
HCCIIE0BAHUE ACUHXPOHHOTO . 2 1
KOMITBIOTEPHBIX TEXHOJIOTUM
JIBUTATEIS.
8. MoaenupoBanue 1
HCCIIeTOBaHNE JIex1ust ¢ MCIOJILb30BaHUEM 4 1
oJTHOTpaHCHOPMATOPHOI KOMIBIOTEPHBIX TEXHOJOTUI
E€XO0BOU MOJACTaHIIUN
9. MoaenupoBanue u
HCCIIeT0OBaHNE JIex1ust ¢ MCIOJIb30BaHUEM 4 1
IBYXTpaHC(HOpMaTOPHOH KOMIIBIOTEPHBIX TEXHOJOTUH
E€XO0BOU MOJACTAaHIIUN
Hroro 7 cemectp: 28 6

7. YYEBHO-METOAUYECKOE U HTH®POPMAIIMOHHOE

7.1. [lepeyeHb OCHOBHOM U JONOJIHUTEJIBHOU Yy4€OHOM JINTEPATyPhI

2. KOMHBIOTepHOG MOZACIIMPOBAHUC DJICKTPOMCXAHNUYCCKUX CUCTCM ITOCTOSIHHOT'O U

OBECIIEYEHHUE JUCHHUII/IMHDbI

CnucoK OCHOBHOM JIUTEPATYPbI

1. Jesaxonos, B. II. MATLAB : nonnsiii camoyuutens / B. I1. JIpsikoHOB. — 2-€ U371, —
Caparos : [IpodobpazoBanne, 2019. — 768 c. — ISBN 978-5-4488-0065-8. — Texkcr :
ANIEKTPOHHBIH // DnexkTpoHHO-O0nbmuoreunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/87981.html (mata o6pamenns: 23.01.2021). — Pexxum gocryna:
JUTsL aBTOPU3UP. TIOJIb30BATENEH.

nepemeHHOT0 ToKa B cpere MATLAB Simulink : yae6H0€ mocobue / FO. H. Jlementses, B. b.
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Tepexun, U. I'. Onnokonsuios, B. M. Pynesckuii. — Tomck : ToMckuil NOJUTEXHUYECKUN
yauBepcuteT, 2018. — 497 ¢. — ISBN 978-5-4387-0819-3. — TekcT : 31eKTpOHHBIH //
DnekTpoHHO-0nbmoreunas cucrema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/98983.html (mata o6pamenns: 23.01.2021). — Pexxum gocryna:
JUTSL aBTOPU3UP. TIOJIB30BaTENEH
. Yepnsix, N.B. MoaenupoBanue 31eKTpoTeXxHu4eckux yctporcts B MATLAB.
SimPowerSystems u Simulink [Dnextponnsiii pecypc]/ N.B. UepHbIX. — DAEKTPOH.
TekcToBble faHHbIe. — CapatoB: [IpodobpazoBanue, 2017. — 288 ¢. — 978-5-4488-0085-6.
— Pexxum moctyma: http://www.iprbookshop.ru/63804.html
[TnoxotHukoB K.D. MeTobl pa3paO0oTKu MaTeMaTHUYECKUX MOJIEICH M BBIYHCIUTEIHHBINA
sKcriepuMeHT Ha 6a3ze makera MATLAB [Dnekrponsslit pecypce] : kypc nekmmii / K.O.
[1moX0THUKOB. — DJIeKTpOH. TeKcToBbIe NanHbie. — M. : COJIOH-ITPECC, 2017. — 628 c.
— 978-5-91359-211-8. — Pexxum nocryna: http://www.iprbookshop.ru/64926.html
CHnHCOK J0NO0JTHUTEIBHOM JIUTEPaTYpPhbl
. Jpsixonos, B. [1. MATLAB u SIMULINK ans paguounxenepos / B. I1. /IpskoHOB. — 2-¢
nu3a. — Caparos : [IpodobpazoBanne, 2019. — 976 ¢. — ISBN 978-5-4488-0063-4. — Tekct
: DIIEKTPOHHBIN // DnekTpoHHo-0nbmmoreunas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/87980.html (mata o6pamenns: 23.01.2021). — Pexxum gocryna:
U1 asropusup. [lons3oBarenei
Poraues, I'. H. IIporpammusie cpencta MATLAB miist MmonenupoBaHusi, aHaJIn3a U CHHTE3a
cucteMm ynpasineHus : yaebnoe nocodue / I'. H. PoraueB. — Camapa : Camapckmii
rocynapcTBeHHbIM TexHuUeckuil yauBepcurtet, ObC ACB, 2019. — 183 ¢. — Teker :
3NIEKTPOHHBIH // DnexTpoHHO-O0nbmmoreunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/111710.html (mata o6pamenus: 23.01.2022). — Pexum
JIOCTYTIA: JIIsl aBTOPU3UP. TIOJIb30BaTENeH
3emsikoB, B. B. MoaenupoBanue usmeputenbHbIX 3a1a4 B cpene MATLAB + Simulink :
yuebHoe mocodue / B. B. 3emisikos, B. JI. 3emisikos, C. A. TonmaueB. — PocroB-Ha-/lony,
Taranpor : M3natensctBo FOxHOTO henepanbHoro yausepcurera, 2020. — 144 ¢. — ISBN
978-5-9275-3499-9. — TekcT : 31€KTPOHHBIN // DnekTpoHHO-0MOIMoTeyHast cucrema IPR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/107962.html (naTa oOpamenmus:
23.01.2020). — Pexwum noctyna: A aBTOPU3HP. MOIb30BaTENEH
. Jlacuma A.M. Ucnonws3zoBarune Matlab 1 GNU Octave B BerancinuTeabHo# ¢pusnke. Yacts 1
[DnekTpoHHBIH pecypc] : KoHcneKT jeknuii / A.M. Jlacuma. — DIeKTpoH. TEKCTOBbBIE
nanHble. — OMcK: OMCKHUIA rOCYy1apCTBEHHBIA TEXHUUECKU yHUBEpcuTeT, 2016. — 44 ¢. —
978-5-8149-2483-4. — Pexxum nocryna: http://www.iprbookshop.ru/78432 . html
MeToanuyeckne MaTepUaJIbl
. Ixenny6aeB A.-3. P. MATLAB, Simulink u SimPowerSystems B 31eKTpoIHEepreTuKe u
3JICKTPOTEXHUKE: yUeOHOE MOCOOHE NIk 00YUAIOUTUXCs IO HAMPABJICHUIO TIOJITOTOBKU
13.03.02 "DnexTposHepreTHKa U JIeKTpoTexXHUKa", mpoduis "InekTpocHadxeHue" /
Jxenny6aeB A.-3. P., — Uepkecck: BUL] CesKaBI TTA, 2016. — 160 c.
. xenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B 371eKTpO3HEpreTHUKE:
MPaKTUKYM JIJIS1 CTYJICHTOB OYHOU (DOPMBI 00yUEHUS 110 HampaBieHuo moaroTosku 13.03.02
"IIEeKTPOIHEPTeTUKA U DIEKTPOTEXHUKA", Mpod b "DnekrpocHadxenue" /
Jxenny6aeB A.-3. P., — Uepkecck: BUIL CeBKaBI TTA, 2016. — 20 c.
. xenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B 371eKTpO3HEpreTHUKE:
METOJMYECKHE YKa3aHHsI K CAMOCTOATEIbHONU paboTe 00yJaromuxcs o HalpaBIEHUIO
noarotoBku 13.03.02 "DnekTposHEpreTHKa 1 3JIEKTPOTEXHUKA", TPOPHITH
"OnektpocHadxkenue" / Jxxenayodaes A.-3. P., — Uepkecck: BUL] CeBKaBI'TTA, 2016. - 36 c.
. xenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B 371eKTpO3HEpreTHUKE:
COOpPHUK KOHTPOJBHBIX PabOT s 00yUaIOmMUXCs 10 HanpaBieHuto moarotTosku 13.03.02
"IEeKTPOIHEPTeTUKA U IIEKTPOTEXHUKA", poduib "DnekTpocHadxenue" /
Jxenny6aeB A.-3. P., — Uepkecck: BUIL CeBKaBI TTA, 2016. — 16 c.
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7.2. Ilepeyenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH

«HHTepHeT™

http://window.edu.ru - EnnHoe okHO gocTyna K 00pa3soBaTelIbHBIM PECYPCAM:

http://fcior.edu.ru - @eaepanpHblil [eHTP HHGOOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB:

http://elibrary.ru - Hayunag snekTpoHHass OnOJIHOTEKA.

7.3. UnopmManmoHHbIe TEXHOJIOTHH, JHLEH3UOHHOE POrPaMMHOE o0ecriedeHue

JIM1eH3MOHHOE MTPOrpaMMHOE obecrieueHue

PexBU3NTHI TUIIEH3MI/ JOTOBOPOB

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.

Nnentudukarop noanmucunka: 1203743421
Cpok neticteus: 30.06.2022

(poiTIeHHE TTOAUCKH )

MS Office 2003, 2007, 2010, 2013

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

Jluniensus 6eccpounas

Antusupyc Dr.Web Desktop Security Suite

JIM1eH3UOHHBIN cepTUhUKAT
Cepuitnblii Ne 8DVG-VI6F-H8S7-NRBC
Cpok nevicteust: ¢ 20.10.2022 no 22.10.2023

KoncynbranT [1mroc

Jorosop Ne 272-186/C-23-01 ot 20.12.2022 1.

Hudporoii o6pazoBarenbHbIi pecypc [PRsmart

JInnensuonneiit noroop Nel0423/2311 ot
30.06.2023 r.
Cpok nericteust: ¢ 01.07.2023 no 01.07.2024

MATLAB, Simulink, Simscape,
SimPowersystem

['ocynapcTBeHHBIN KOHTPAKT
Ne 0379100003114000018 ot 16.05.2014 r.
Jluniensus 6eccpounas

becnmarroe I1O

Sumatra PDF, 7-Zip, Scilab, Octave

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME AU CHOUII/INHbI

8.1. TpeGoBaHUA K ayAUTOPUAM (IOMELIEeHUAM, MeCTaM) AJis NPpOBeAeHUs

3aHATUH
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ABToMaTu3upoBaHHOe pabouee mecto -10 mT.
Jocka marautTHO-MapkepHas Braubergl120*240 cm,
anoMuHueBas Mapka,231702.- 1 mr.
WNurtepaktuBHas cucrema, HoyrOyk — 1 mmir.
Crienmanu3upoBaHHas MeOeIb:

Cron yueHnueckuii — 17 wr .

Cryn yuennueckuit - 34 mr.

Croun npenogaBaTens — 1 mrT.

Kpecno cryn msrkuii npenoaasatens - 1ir.
Kawxabpiid mkad -1 mr.

Bemanka - 1

JKanto3u BepTUKaIbHbIE-2 IIIT.

TpenaxxepHbIN 3aI:

ABTOMaTH3UPOBaHHbIE paboune MecTa:
ABTOMaTH3MpOBAaHHOE paboyee MECTO ISl CTYACHTOB - 6 IIT.
LED Ilanens Samsung - 1 mit.

Cepsep - 1 mr.

Hcrounnk 6ecniepeOOHHOTO MUTaHUs- | IIT.

HaumeHnoBaHn IIpucnocod1eHHOCTH
HaumeHoBaHnue N
o — ue NMOMeIleHuil 1s
HaumenoBanue (Mopyas) CIenuaJabHbIX HCIOJIb30BaHUSA
CHeNnaAJTbHOCTH, a alczmc ]’3 noMemieHuil 1 | OCHAIIEHHOCTH CHENUAIbHBIX OMEIEeHUIl U ToMeleHu i HHBAJIWIAMU U
HanpaBJIeHU P noMeIIeHu il JJISL CAMOCTOSITE/IbHOM PadoThI JUIAMH C
COOTBETCTBHH C
NOATOTOBKH JIAA OrpaHuYeHHbIMH
Y4eOHbIM
= CaMoCTOsITeIb BO3MO’KHOCTSIMHU
S ILUIAHOM N
= HOW padoThl 310POBbS
o OnektposHepretuka| MATLAB, VYuebnas Habop nemMoHCTpanimOHHOTO 000PYyI0BaHUS U Brinenennsie
s | M onekTporexuuka | Simulink u ayquTOpUs sl | y4eOHO-HATIISITHBIX TTOCOOMIA, 00ECTICUNBAIOIINX TEMATHIYECKHUE | CTOSHKH
S .
o, | HAIIPABJICHHOCTH SimPowerSyste | mpoBeneHus WJUTIOCTPALINH: ABTOTPAHCHOPTHBIX
™~ | (mpodup) ms B 3aHATUN JucnnenHslil kiacc: CPEINCTB s
«INEKTPOCHAOKEHH | AJICKTPOIHEPreT | JeKuuoHHoro | MHTepakTuBHAs cucrema, HoytOyk — 1 miT. WHBAJIUIOB;
e» HKe THTA ABTOMaTH3UPOBAaHHEIE paboune MecTa: JIOCTaTOYHAas HIUPUHA
Ayn. Noe 321 6 | ABToMaTu3upoOBaHHBIE paboUne MECTa: JIBEpPHBIX MTPOEMOB B

CTCHAX, JICCTHUYHBIX
Mapuiei, mIonaaoK




[lxad namonpHb ZPAS 19- 1 mT.
Kommyrarop TP-LinkTL- SG3216 — 1 .
KommytaTtop Cisco Catalist 2960S 24 Gige - 1 .
KonTpomnep Buzaeo curnana - 1 mr.
[TmoTTep - 1 mrT.

Crenuanu3upoBaHHas MeOETb:

CtoJ1 ydeHn4ecKui —6 1T .

Cryn yuennueckuit - 12 mr.

Crou npenogaBatesns - 11mrT.

Cryn npenogaBatens MArkui — 1 mr.
JKanro3u BepTUKaIbHbIE - | IIT.

VYueOHas
ayJIATOPHS IS
MIPOBEICHUS
3aHATHH
CEMUHAPCKOT0
THIIA,
KYpCOBOTO
MIPOCKTUPOBAH
Hst
(BBITIOSTHEHNWE
KYPCOBBIX
pabor),
TPYIIOBBIX U
WHIIUBHIYaJTbH
BIX
KOHCYJIbTAIUH,
TEKYILEro
KOHTPOJISI U
MIPOMEKYTOYH
OU aTTecTalluu
Aynm. Ne 3216

TexHuueckue cpencTBa 00ydeHus, CayKamie 1is

npeaocTaBiieHus yaeOHol nHpopManuu OOJIBIION ayTUTOPHH:

Jucmieiinplil kinace:

WNurtepaktuBHas cucrema, HoyrOyk — 1 mmir.
ABTOMaTH3MpOBaHHBIE paboune MecTa:
ABTOMaTH3UPOBaHHbIE paboune MecTa:
ABToMaTu3upoBaHHOe pabouee mecto -10 mT.
Jocka marautTHO-MapkepHas Braubergl120*240 cm,
anroMuHueBas Mapka,231702.- 1 mr.
WNurtepaktuBHas cucrema, HoyrOyk — 1 mr.
Crienmanu3upoBaHHas MeOeIb:

Cron yueHnueckuii — 17 wr .

Cryn yuennueckuit - 34 mr.

Croun npenogaBatens — 1 mrT.

Kpecno cryn msrkuii npenoaasatens - 1ir.
Kuawxabpii mikad -1 mr.

Bemanka - 1

JKanto3u BepTUKaIbHbIE-2 IIIT.

TpenaxxepHbIN 3ai:

ABTOMaTH3UpPOBaHHbIE paboune MecTa:
ABTOMaTH3MpOBaHHOE paboydee MECTO ISl CTYACHTOB - 6 IIT.
LED ITanens Samsung - 1 mir.

Brigenennsie
CTOSTHKH
aBTOTPAHCHOPTHBIX
CPEACTB st
WHBAJIUIOB;
JIOCTAaTOYHAasl IUPUHA
JIBEPHBIX IIPOEMOB B
CTEHAaX, JSCTHUIHBIX
MaplLe, II0IAI0K
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Cepsep - 1 mr.

Hctounuk GecriepeOoiftHOro nutanus- 1 mir.
[lxad namonpHb ZPAS 19- 1 mT.
Kommyrarop TP-LinkTL- SG3216 — 1 .
KommytaTtop Cisco Catalist 2960S 24 Gige - 1 .
KonTpomnep Buzaeo curnana - 1 mr.
[TmoTTep - 1 mrT.

Crennanu3upoBaHHas MeOETb:

CtoJ1 ydeHU4YeCcKui —6 1T .

Cryn yuennueckuit - 12 mr.

Crou npenojaBatens - 11mrT.

Cryn npenogaBatens MArkui — 1 mr.
JKanro3u BepTUKaIbHbIE - | IIT.
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8.2. Tpe6oBaHMA K 060PYA0BaHUI0 PaGOYHUX MECT NpPenoAaBaTeJis U
00y4aKIUXCs

1. PaGouee mecTo mpenoaaBaTesns, OCHAIIEHHOE HOYTOYKOM.

2. Pabouee mecTo 00ydaronierocs, OCHaIEeHHOE KOMITBIOTEPOM C JJOCTYIOM K ceTu «HTepHeTY,
JUTsl paboThI B 3JIEKTPOHHBIX 00pa30BaTeIbHbIX CPeax, a Takxke Mg paboThl C AIEKTPOHHBIMU
yueOHUKaMU.

8.3. Tpe6oBaHUA K ClIEeIMATU3UPOBAHHOMY 060PYA0BaAHHIO

Criennan3upoBaHHOTO 000PYIOBaHMs HE TpedyeTcs.

9. OCOBEHHOCTH PEAJIM3ALIMH JUCHUIIJIUHBI A1 UHBAJIN0B U
JINIL C OrPAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA

Jns obecrieueHus: oOpa3oBaHMS HWHBAIMAOB M OOYYalOMIMXCS € OrpaHUYECHHBIMHU
BO3MOKHOCTSIMUA 3JI0POBbSl pa3palaThiBacTcsi (B cllydae HEOOXOIUMOCTH) aJanTHpPOBaHHAs
oOpa3oBaTenbHasl MPOrpaMMa, HHIUBUAYAJIbHBIA Y4eOHBIN IUIaH C y4eToM OCOOEHHOCTEeH HX
NCUXO(U3UUECKOTO PAa3BUTHUS U COCTOSHUS  3[I0pOBbS, B YAaCTHOCTH IPUMEHSETCS
WHAWBUAYAIBHBIN TOAXO0J K OCBOSHUIO TUCIUIUIMHBI, WHIWBUIYyadbHBbIC 3aJaHus: pedeparsl,
NUCbMEHHBIE PA0OTHI M, HA00OPOT, TOJBKO YCTHBIE OTBETHl M JHAJOTH, WHIUBUAYAJIbHbBIE
KOHCYJIbTAIlMK, WCIOIb30BaHUE JUKTOGOHA ¥ JPYTUX 3alUCHIBAIOIIMX CPEICTB IS
BOCIIPOM3BEICHUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuasa.

B menmsx oOecrieueHust 0OydyaroOIMXCS WHBAIMAOB W JIUI C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMA ~ 3JIOPOBbSl  KOMIUJIEKTYeTCSI (OHJ OCHOBHOW yd4eOHOH JIMUTEepaTypoH,
aIalITUPOBAHHOM K OTPaHUYEHUIO SJIEKTPOHHBIX 00pa30BaTEbHBIX PECYPCOB, AOCTYI K KOTOPBIM
opranusoBad B BUI] Akagemun. B OubGnamorexe mpoBOASTCS WHAMBUAYAIbHBIE KOHCYJIbTAIIUN
JUTSL TaHHOM KaTerOpUH IMOJIb30BaTeNeH, OKa3bIBACTCS MMOMOIIh B PETUCTPAIIMH U UCTIOJIb30BAHUN
CETEBBIX U JIOKAJBHBIX JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYpPCOB, MPEIOCTABIAIOTCS MECTa B
YUTAJIHHOM 3aJIe.

IIpwioxxenue 1. PoHA OLLEHOYHBIX CPEACTB



®OH/J ONEHOYHbLIX CPEJACTB

O AMCHUIIVIMHE «MATLAB, Simulink u SimPowerSystems B 3;1eKTpo3HepreTuke»



1. MACIOPT ®OHJIA OLIEHOYHBIX CPEJICTB
MO TUCHUTIINHE

«MATLAB, Simulink u SimPowerSystems B 3jJ1eKTpO3HepreTuKe»

Komnerenuuu, hopmMupyemsle B poliecce U3y4eHUs TUCIUTLINHBI

Nunexc DopMyIUPOBKA KOMIIETECHIIUU

Crnoco0eH OCyIIECTBIISATh HAyYHO-UCCIIEIOBATENIbCKUE U OTBITHO-KOHCTPYKTOPCKHE

IK-1
PaboTHI IO OT/IETBHBIM pa3JiesiaM TeMBI

2. Jtanbl (JOPpMHUPOBAHNS KOMIETEHIIUH B MPOIecce OCBOCHU S THCIMIIIMHbBI

OcHOBHBIMH ~ 3TanamMu  (HOPMUPOBAHHSI  YKa3aHHBIX  KOMIICTCHIIMA  SIBIISFOTCSI
[IOCJIEIOBATEIbHOE H3YYE€HUE OOYYaIOUIMMHUCSA COIEPIKATENbHO CBA3AHHBIX MEXAYy Co00i
pasnenoB (TeM) yueOHbIX 3aHsATHH. M3yueHne Kaxaoro pas3aena (TeMbl) MperoiaraeT OBIaICHUE
H€O6XOI[I/IMBIMI/I KOMIICTCHIIUAMMU. PeBy.HBTaT arrecraluu 06yqa101u1/1xc;1 Ha pa3JIMYHBIX 3Tarax
(bopMHpPOBaHUS KOMIIETEHIIMI TIOKAa3bIBAET YPOBEHD OCBOCHHSI KOMIIETCHITHIA.

OranHOCTh (OPMUPOBAHUS KOMIIETCHIIUH MPSMO CBSI3aHA C MECTOM JHUCLUIUIMHBI B
00pa3oBaTeNbHON IPOTPaMMeE.

®opmupyemble
Pa3neJibl 4 TeMbI JUCHUIJIMHBI
KOMIIeTeHIIUH (KOIbI)
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2. MoaenupoBaHue 3J1eMEHTOB, YCTPOICTB 1

CHCTEM 3JIeKTPOIHEPreTHKH

MopenupoBaHue U UCCIEIOBAHNE

MNEPEXOAHOrO IMporecca B UHAYKTUBHOCTH,

KOHACHCATOPC U BBIMIPAMUTCIIC

MopenupoBaHue 1 uccaeJ0BaHNE
TpaHchopmaTopa

MopenupoBaHue U UCCIEIOBAHNE
JBUTATENIS IOCTOSTHHOTO TOKA

MopenupoBaHue U UCCIICIOBAHNE
ACUHXPOHHOT'O JIBUTATEJIA.

MoaenupoBaHue 1 UCCIICIOBaHHE
OJTHOTPaHC(HOPMATOPHON 1IEXOBOU
MOJICTAHIIUU

MopenupoBaHue U UCCIIEIOBAHNE
JIBYXTpaHC(HOPMATOPHOH IIEXOBOM
MIOJICTAaHIIUHU
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3. Iloka3aTeu, KpUTEPHHU U CPEICTBA OLIEHUBAHUS KOMIIeTeHUM, popMHupyeMbIX B Npolecce U3y4eHHUs TUCHUIINHBI

IIK-1. Crioco0eH ocylecTBJIATH HAYYHO-UCC/IE0BATEIbCKIE H ONIBITHO-KOHCTPYKTOPCKHUE PA0O0THI M0 OT/eJIbHBIM pa3iesiaM TeMbl

Cpencrsa onieHMBaHUA
" Kpurepuu oueHuBanusi pe3yJibTaToB 00y4eHUst 5
HIUKATOPBI Pe3yJIbTATOB 00y4eHUsl
JTOCTIZKEHU A “ MpomexyTto
HEYI0BJIETBOPHUTEI Tekywmin
KOMIIeTeHIIUH YAOBJIETBOPUTEIHLHO XOpo1io OTJIMYHO YHan
bHO KOHTpO/b
aTTecraymn
He nemoncrpupyer Yacruyno B ocHOBHOM B nosHoO#M Mepe
NAK-TIK-1.1. CIIOCOOHOCTH JIEMOHCTPHUPYET JEMOHCTPUPYET JEMOHCTPUPYET
OcymecTBisier OCYIIIECTBIISTh CITOCOOHOCTH CIOCOOHOCTH CIIOCOOHOCTH
paboThI M0 00pabOTKE | PAOOTHI IO OOPAOOTKE | OCYIIECTBISITH PA0OTHI | OCYIIECTBISATH pabOTHl | OCYIIECTBIISITh
Y aHATTN3Y Y aHATTN3Y 10 00pabOTKE ¥ aHATM3Y | 110 00pa0OTKE M aHAIN3Y | PAOOTHI 10 0OPadOTKE | COOOITICHHE; -
HAYYHO-TEXHHYECKON | HAyYHO-TEXHUYECKOW | HAYUHO-TEXHUUYECKON HAYyYHO-TEXHUIECKOU 1 aHATU3Y TECT
nHpOpMAIIU 1 nHpOpMAIIY 1 nHpOpMAIIY 1 uH(pOpMAITIHU U HAYYHO-TEXHUUYECKOU
pEe3yIbTaToB pe3ynbTaToB pe3yabTaToB pe3yAbTaToB uHpopMaru u
HUCCIEN0BaHUI HUCCIENOBAHUI HUCCIEN0BAHUI HUCCIENOBaHUI pe3ybTaToB
WCCIICIOBAHUI
NAK-TIK-1.2. He nemoncrpupyer Yacruyno B ocHOBHOM B nosHoO#M Mepe
Beimomnasier CIIOCOOHOCTH JIEMOHCTPHPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
SKCIIEPUMEHTHI U BBITIOJHSTh CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
otopmtsier AKCIIEPUMEHTHI U BBITIOJTHSTH BBITIOJTHSTH BBITIOJTHSTH COOOIIICHHE; .
pe3ybTaThl ohopMIIATH AKCIIEPUMEHTHI U IKCIIEPUMEHTHI U SKCIIEPUMEHTHI U TEeCT
HCCIIEIOBAHUI pe3ysbTarhl 0(OpMIISITh pe3yIbTaThl | OOPMIISTH Pe3yIbTaThl | OQOPMIATH
HUCCIEN0BAHUI HUCCIEN0BaHNI HCCIEN0BaHUI pe3ybTaThl
WCCIICIOBAHUI
NAK-TIK-1.3. He nemoncrpupyer Yacruyno B ocHOBHOM B nosHO# Mepe
[NoarorarnuBaer CIIOCOOHOCTH JIEMOHCTPHPYET JEMOHCTPUPYET JIEMOHCTPHPYET
3JIEMEHTHI [IOArOTABJINBATE CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
JOKYMEHTAIIUH, AIIEMEHTBI MOATOTABIIBATh MO/ITOTABIIMBATh MOATOTABIIBATh
MIPOEKTOB, TUIAHOB U | JOKYMEHTAIIUH, AJIEMEHTBI AIIEMEHTBI AJIEMEHTBI COOBIIICHHE; )
porpaMm MPOEKTOB, TNIAHOB M | JIOKYMEHTAIIHH, JOKYMEHTAIIWH, JOKYMEHTAIIWH, Tecr 3au€T
MIPOBE/ICHUS porpamm MIPOEKTOB, TIAHOB U MPOEKTOB, IJIAHOB U MIPOEKTOB, TUIAHOB U
OT/IENTHHBIX 3TAIOB TIPOBE/ICHUS MPOrpaMM MPOBEJCHHS | MIPOrPaMM MPOBEJCHHS | TIPOrPaMM MPOBEICHUS
HCCIIEIOBATENTLCKUX OT/IENIbHBIX 3TAIOB OT/IENIbHBIX 3TAIOB OT/IENTbHBIX 3TAIlOB OT/IENIbHBIX 3TAIOB
pabor WCCIIEIOBATENIbCKUX | MCCIIEIOBATEIIbCKIX HCCIIE/TIOBATENHCKUX HCCIIEIOBATENTHCKUX
pabot pabot pabot pabot




4. KoMIUIeKT KOHTPOJIbHO-OLCHOYHBIX cpeacTB 1o aucuumiude "MATLAB,
Simulink u SimPowerSystems B 3;1ekTpo3HepreTuke'

Bomnpocskl Kk 3a4eTy ¢ OLIEeHKOM

no nucuunauHe«MATLAB, Simulink u SimPowerSystems B 31€KTpO3HEPTeTUKEY

Paznen 1. OcHoBbl padorsl ¢ MATLAB, Simulink u SimPowerSystems

1.

A

o o =2

10.
11.

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

[IpuBenure Ha3Banue ocHOBHBIX okOH MATLAB.

Ha3oBute HazHaueHne ocHOBHBIX OKOH MATLAB.

Kak co3gate ckpunt?

Kak co3nate GyHKINIO?

Byner nu paGorare (yHKIMS, eclny Ha3BaHUE (YHKUMHU OTIMYAETCS OT Ha3BaHus (ailna ¢ Toi
byHKIIHEH?

Mo3kHO 71 BBI3BaTh ()YHKIIUIO M3 KOMaHTHOTO OKHA?

OOBsicHUTE, KaKMM 00pa3oM U T1ie MOKHO HaTh pyHkiuu cuctemsl MATLAB?

Kakx B MATLAB M0HO c031aTh MaCCUBBI?

Kak o0pamarorcst K 2JIeMeHTaM MaTpHUIlbi?

Kakum cumBosioM 0003HaUaeTCs Mporeaypa TpaHCIIOHUPOBAHUS?

C xakoii uenbto npu paboTe ¢ MaTpULIAMU M BEKTOPAMHU HCIIONb3YETCs TOUKA Mepe1 onepanusiMu
YMHOXEHHUSI, NENEeHUS?

Kax B MATLAB co31atoTcsi KOMIUIEKCHBIE IEpEMEHHBIE?

Kakas ¢pyHk1ms ucnonb3yercs Ipu CoO3JaHNN KOMILIEKCHOTO uncia?

Urto o3Hauaet "rinobanbHas epemeHHas"?

B uem oTimune cTaHIapTHOTO MPOTPaMMHUPOBAHUS OT BU3yalbHO-0JIOYHOTO?

Kak co3naroT KOMMeHTapuy IpyU HAIIMCAHUU CKPUIITOB?

Kak BbIBeCcTH YnCIIEHHOE 3HAYCHHE TIEPEeMEHHON B padoueii obmactu MATLAB?

Kakx B MATLAB BbeiBecTu rpadguk GyHkimm?

Kakas ¢pyHKIHS HCTIONB3yeTCs AT pelIeHus: CUCTeMbI Tu(PepeHIInaTbHbIX YPaBHEHHI?
Kaxk BoccTaHOBUTB pacnoio:KeHUE OKOH, 3aJaHHOE 110 YMOTYaHUIO?

Kak MOHO 3anyCTUTh CKpUIIT?

Pa3nes 2. MogeaupoBaHue 3JIEMEHTOB, YCTPOHCTB M CHCTEM 3JIEKTPOIHEPIreTHKH

22.
23.
24.
25.

Kaxk co3mats okHO Momenu Simulink?
Kaxk n3menuts napametpsl 6J10k0B Simulink?
OOBscHUTE, KaK COSIUHSIOTCS OJIOKH?

Kak HazpiBaercst 670K, KOTOPBI CO3AaeT CTyIEeHYaThli CUrHan?
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26. HazoBute ocHOBHBIE Os10KH OuOIroTekun SimPowerSystems.

27. Kaxue GJIOKH CO37aHbI I BU3YyallM3allul CUTHAJIOB?

28. OrtkpoiiTe 070K aCHHXPOHHOI MAaIIMHbI U IEPEUYUCIIUTE €€ TapaMETPBI.

29. Kakoit 06J1I0K UCTIOIB3YETCS A CO3/IaHUsI KOPOTKUX 3aMbIKAaHUH B MOJICIIH.

30. Kakue 0y10ku peHa3HAYCHBI I U3MEPEHUS TOKOB M HAIPSDKCHH ?

Kpurepun oueHKH NPOMeKYTOYHOM aTTecTalnu (3a4eT ¢ OLEHKOM)

OuenKu «OmauyHo» 3acIy>KuBaeT 00yUyarolUiCs eclid OH:

e TI0Ka3aJ IIIyOOKHeE U MOJIHBIE 3HAHUs pabouero Marepuana;

® TIOJHOCTHIO MOHMMAET CYIIHOCTh M B3aUMOCBSI3M pacCMaTPUBAEMBIX MTPOLIECCOB U SIBJICHUN MPH
OTBETaxX Ha BOIPOCHI;

® aKTUBHO M TBOpYECKH paboTaj Ha MPAaKTUICCKHUX 3aHSITHSX;

®  BBINMOJHUI Bce GOPMBI yueOHOM pabOThI C BHICOKUMH PE3yiIbTaTaMHu.

OuenKu «xopouioy 3aciy>KMBaeT 00yJaroluics eciy OH:

e I0Ka3aJ XOpOIIUe 3HaHUS pabovero Marepuaa,
® JJOCTaTOYHO XOPOIIO IIOHUMAET CYIIHOCTh M B3aUMOCBSI3U PACCMaTPUBAEMBIX IPOLIECCOB;
e JaeT MpaBUJIIbHBIE OTBETHl HA HEKOTOPHIE BOMPOCHI IMPH JOMOJHUTEIbHBIX (HABOISIINX)

BOIIPOCAX;

® AKTHBHO U TBOPYECKH pabOTal Ha IPAKTUUYECKUX 3aHATHUSX;
®  BBINOJHWI Bce POPMBI YUeOHOH pabOTHI C MOJIOKUTEIBHBIMU OLIEHKAMH.

OueHKu _«y006/1eneopumesibHo) 3acCiIyXKUBaeT OOYYarOIIHIiCs, OOHApYXUBIIUK B IIEJIOM
nocraToyHoe (YIOBIIETBOPUTEIbHOE) 3HAHME y4eOHOro MaTepuaina, TeXHUYECKOM JOKyMEHTAIuH,
HOPMAaTUBHOI NpaBoBOM HH(OpMaLMK, YMEIOUINI CBOOOAHO BBIMOJIHATH 33JaHUS, PEIyCMOTPEHHBIE
NpOrpaMMoOM, yCBOMBIIMI OCHOBHYIO M 3HAKOMBIH C  JOTOJHHUTEIBHON  JIMTEpaTypoOH,

pEeKOMEHI0BaHHOH Kadenpoi.
Ouenku «HneyoosiengopumenbHoy BHICTaBISACTCS 00yJaromuMces, 00HAPYKUBIIUM IPOOEITb B

3HAHUSX OCHOBHOT'O y4eOHOTO Marepuala, JOMyCKAIOIUM MPUHITUIHAILHBIE OMTUOKH B BHITIOJTHECHUH
MPEIyCMOTPEHHBIX MpOrpaMMoi 3amaHuii. Takol OIEHKM 3aCTyXKUBAIOT OTBETHI OO0YYaIOIINXCH,
HOCSIIIUE HECHCTEMATHU3UPOBAHHBIN, OTPHIBOYHBIN, TTOBEPXHOCTHBIM XapaKTep, KOoraa oOydaroIuics
HE ITOHUMAET CYIECTBA U3J1araéMbIX UM BOIIPOCOB.
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KommekT 3aganuii [uist pacyeTHO-rpaduueckoil padboTsl

no guctumuimae «MATLAB, Simulink u SimPowerSystems B anekTposHepreTuke»

Tema: MATLAB, Simulink u SimPowerSystems B 37eKTpo3HepreTHKe.

3aganue: OCYIIECTBUTH pPAacyeThl CTATUYECKUX M JUHAMHYECKHX DPEKUMOB pPabOTHI pPazIUYHBIX
AJIEKTPOIHEPTETUICCKAX YCTPOHUCTB M CHUCTEM, HCIIONB3YS HE TOJBKO SI3BIK IMPOrpPaMMHPOBAaHUS
cucrembl MATLAB, HO u ero pacmmpeHuid BU3yalbHO-OJIOYHOTO MojaenupoBaHus Simulink u
SimPowerSystems.

Pacuer pexumoB paboThl TpaHchOpMaTopa UM ACHHXPOHHOTO IBUTATENS OCYIIECTBUTH C
MOMOIIIBI0 BCEX TPEX MPOTPaMMHBIX MPOAYKTOB, TEPEUUCICHHBIX Bbime. [Ipu 3TOM B HHX ciexyer
MCIOJIb30BaTh OJIMHAKOBEIE MTAPaMETPhl YCTPOUCTB, YTO MO3BOJIHT MOJIYIUTh UICHTHYHBIC PE3YIIbTATHI
Y OIIEHUTh JOCTOMHCTBA W HEAOCTATKH Ka)JOTO M3 MPOrpaMMHBIX IMpoaykToB cucteMbl MATLAB.
[IpoBecTu ucciieJOBaHNEe BIUSHUS TApaMETPOB HA JUHAMHYECKUE U CTATUYECKUE XaPAKTEPUCTUKH.

Pacder oOcCTaJbHBIX YCTPOHCTB M CHUCTEM OCYIIECTBUTh CpPEACTBAMHU  PACIIMPCHUS
SimPowerSystems cucremst MATLAB.

HcxonHbie maHHBIE ISl pacueTHO-Tpaduyeckor pabOThl BHIOMPAIOTCS 1O TOCICIHUM JBYM
udpam 3a4€THOM KHIKKHU U3 TaOJIHII, TPUBEICHHBIX HUXKE.

Hcxonnblie qanHble Tpex@a3zHoro TpaHcopmaropa i pacdeTHO-rpadudeckoil paboTbl

.2 o JIvHeiHbIe HAaNIPSYKEHMUS,
22 [Totepu cos @, = % U, /U, kB
g g 5123’2 uo/,;, IO/’;’ R(; SL E E [Mpennocnenuss uudpa
=g P.Bm| Lr warpyska | & mnppa

=1 © Bm 0;1(12:3(4;5(6;718;9
0 25 180 560 45 | 48 1/0,8 Y/Yg-0

1 40 | 250 | 800 |4,5| 4 | 1/0.8 | A/Yg-1l1

2 | 63 | 355 | 1090 |4,5|3,3| 1/0.81 | Y/Yg-0

3 1100 | 500 | 1500 |4,5|2,7| 1/0.81 | A/Yg-11

4 | 160 | 700 | 2700 | 55| 4 | 1/082 | YNg0 | % | Z| 3| S|
5 | 250 ] 1000 | 3800 | 55]35] 1082 |[AYgll]| S| 22| S| &
6 | 400 | 1400 | 6000 | 8 |3.,5| 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 HOMUHAIbHBIE JAHHBIE U ITapaMeTPhbl ACHHXPOHHOTO JBUTATENS C KOPOTKO3aMKHYTBIM poTopoM i PI'P

Tlocnen.
]_[I/I(bpa nZH’ [)Zu’ Uﬂuu’ ﬂ’ s Llo‘ ’ ry» LZo” M7 Jad; JuM’ p
mudpa 00/mun KkBm B Iy Om I'n Om I'n I'n KM’
0 1430 4 1,405 0,0059 1395 00058 | 01722 0(’)05{’51;
1 1440 7.5 07384 | 0,0031 07402 | 0003045 | 0,1241 0(’)03; ;’;
2 1460 15 02147 | 0.0011 02205 | 0,00093 | 006419 061 ?22
3 1480 37 0,08233 0,00071 0,025 0,000729 | 0,02711 | 0,37:0,32
4 1484 75 400 | 50 | 0,03552 | 0,00035 0,02092 | 0,000324 | 00151 | L2513 | 5
5 1484 75 0,03552 | 0,00037 0,02092 0,00031 0,0151 1,25, 1,1
6 1487 110 0,02155 | 0,000226 0,012 0,00023 0,011 2,2;2,1
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;2,5
9 1487 160 0,01379 | 0,000152 | 0,007728 | 0,000152 | 0,00763 2,9;2,7
CTaTI/I‘-IeCKI/Iﬁ MOMCHT HaI‘py3KI/I B OTHOCHUTCJIBbHBIX CANHHAUIIaAX
[Tpeanocneqnsis nudpa mmdbpa 0 1 2 3 4 5 6 7 8 9
Crarnueckuit MOMEHT Harpysku B o.e., M 0,5 0,6 0,7 0,8 0,9 1,1 1,2 1,3 1,4
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Kpurepun onenkn:
- OUEHKA «3AUMEHO0) BbICIABIIAEMC 00YUalowemycs, eciu
e BBINOJIHEHHBIC 33/1aHUS NPE/CTaBJIECHbl B YCTAaHOBJEHHbBIE CPOKH, B IOJHOM OObEME, HE
TpeOYIOT JOMOJIHUTEILHOTO BPEMEHHU Ha 3aBEPILCHUE;
e coOmoneHsl TpeOoBaHUs, MpeabsBiseMble K PI'P;
® JIEMOHCTPHPYIOTCS TEOPETUYECKHE 3HAHMs, NPAaKTUYECKHE HaBbIKM M YBEPEHHOE UX
OpUMEHEHHE NpPU PELICHUHM THUMOBBIX 337ady C IOMOUIbIO S3bIKa IMPOrPAMMHPOBAHUS
MATLAB, a takxe 6u0a10TeK O0J0KOB, KOTOpPBIE UCTIONIB3YIOTCS B pacuupeHusx Simulink u
SimPowerSystems cucremst MATLAB;
® OTCYTCTBYIOT IpyObie omnOku PI'P;
®  COAEPKATEIBHO U aprYMEHTUPOBAHO OTBEYAET HA BONPOCHI, CBsi3aHHbIE C PI'P.
- OUEHKA «He 3aUMmeH0» BbICMABIAENCsl 00yUaowemycs, eciu
e paboTa He caHa B CPOK WIJIM UMEET OOJIBIIOE YUCIIO OMNOOK B BEIYUCICHUSX;
e paboTa opopmiieHa B BBICIICH CTEIEHN HEOPEIKHO;
e [IpH 3a1UTe 00yUYaIOMIUNCS IEMOHCTPUPYET CYILIECTBEHHOE HEOHUMaHHUE TPOOIIEMBbI;
e o0ydaroluiics He MOXET NMPOJEMOHCTPUPOBATh MPAKTUUYECKUE HABBIKM PAaOOTHI B CHCTEME
MATLAB npu penieHun TUIOBBIX 3a/1a4;

e OO0yyaroluiicss He MOXET OTBETHTh Ha OOJBIIMHCTBO BOIIPOCOB IpernojaBaTelisa MO TeMme

BeIntostHeHHOM PI'P.

Tector ns rexymieit arrecraruu (ITK-1)

no qucuutuae «MATLAB, Simulink u SimPowerSystems B 37IeKTpO3HEPTeTUKE» IS CTYICHTOB
HarpaBJeHus MOATOTOBKH (cneruanbHocTH) 13.03.02 DnexkTpodHepreTuka u dJIEeKTPOTEXHUKA

7 cemecTp

1. MATLAB — 5310 cokpailleH’e OT CJIOB
1. Mathematical Laboratory (Marematuueckas 1a00paTtopusi)
2. Matrix Laboratory (MaTpuuHast 1abopaTopusi)
3. Materialized Labour (oBeriecTBICHHBIH TPY/T)
4. Mathematical Labour (MaTeMaTI/IqleCKaj{ pabora)

2. Ilakets! pacmmupenuii cuctemsl MATLAB HasbiBatoTCst

1. Toolkits

2. Tools

3. Toolboxes
4. Toolmakers

! Brinenuts 1 BEIOpaTh YEpHBIN IIBET TEKCTA.
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BonpmuacTBO KOMana U GpyHKuit cuctemMbl MATLAB xpaHuTcs B Bujie TEKCTOBBIX (ailsioB ¢
paciupeHueM
l. r

2. .m
3. p
4. g

Kaxkoe oxno cucrembl MATLAB npennasHaueHo sl BBOJA YKUCEN, IEPEMEHHBIX, BEIPAKEHUN U
KOMaH/I, JJIS IPOCMOTPA PE3YJIbTaTOB BHIYUCIICHUIH U OTOOPaKEHUS TEKCTOB MPOTPaMM

1. Command History

2. Command Window

3. Workspace

4. Current Folder

KnaBumm <| > u <1> B Command Window (B komannaom okae) MATLAB ciyxar

1. U1t mepeMeItieHust Kypcopa BHH3 WM BBEPX T10 SKpaHy

2. s epeMeleHus Kypcopa BIEBO WIIH BIIPABO T10 SKpaHy

3. 11t OTOOpaKEHUsI B CTPOKE BBOJIA pPaHee BBEICHHBIX C KJIABUATYPhI KOMAaH,T M BEIPAKCHHUIA
4. nns mepeMeIneHus Kypcopa BHH3 HJIA BBEPX HA OJIHY CTPAHUILY

Jlis oTnenenHus menoi yactu ymncna ot apoonoit B MATLAB ucnonb3yercs
1. Touka

2. 3ansras

3. TOYKa C 3aIATON

4. nBOETOUHC

st 0603HaueHNss MHUMOM €IMHUIIBI B KOMIUIEKCHBIX unciax B MATLAB 3apesepBupoBaHo aBa
CHUMBOJIa
l. iuj

2. ink
3. juk
4. due

st mepenoca JmHHABIX GopMydt Ha Ipyryio ctpoky B MATLAB ucnonbs3yercs cuMBo
1. naBoeroune

2. TOYKa C 3arsTon

3. MHOroTo4ue

4. Ttupe

IIpu 3apanuu Bektopos u matpull B MATLAB npumensitorces
1. xpyribie ckoOKu
2. KBaJpaTHbIE CKOOKH
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3. durypHbIe CKOOKH
4. &BE KOCBIE YEpPThI

10. Jlns moctpoenust rpadukoB B TnHEeHOM Macmitabe B MATLAB ucnonsiyercs GyHkius
1. bar

2. plot
3. subplot
4. figure

11. Kakast pyHKIHsI 103BOJISIET pa3aenuTsh rpapuueckoe okHo MATLAB Ha HECKOTBKO MOIOKOH U
BBIBECTH B KaKIOM M3 HUX IPa(UKH pa3In4HbIX GYHKLIUN

1. subplot
2. figure
3. plotyy
4. plot

12. Komanna text B MATLAB no3Bosisier 0ToOpa3uTh
1. HagmMch B 33JaHHOM MecTe Tpaduka
2. Ha3BaHWE FOPU30HTAJILHON OCH
3. 3arosoBOK rpaguka
4. Ha3BaHUE BEPTUKAIBLHOU OCU

13. Jins co3anust MaTpULbl ¢ HyJIeBbIMU dsieMeHTaMu B MATLAB ciyxut BcTpoeHHast GyHKIUS
1. null

2. zeros

3. ones

4. ans

14. Kakoii U3 nepedrciIeHHbIX HIXKE ONEPaTOPOB SIBJISIETCS ONMEPATOPOM MOAIEMEHTHOTO YMHOKEHUS
B MATLAB
1. *

kxk

2.
3. %
4

15. Jlnuny Bektopa B MATLAB M0OHO onpeenuTh ¢ MTOMOIILI0 PYyHKITUN

1. dlina
2. width
3. long
4. length

n.n

16. st uero B MATLAB ucnons3yrorcs oneparops! . +" u
YO paTop
1. UIA BEOIOIHEHUS ITOJIEMEHTHOI'O CIIOKEHNS Y BEIUUTAHNS
2. ISl CIIOYKEHUS U BBIYMTAHUSI MAaTPHIL
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3. Taxux oneparopoB B MATLAB He cymiectByer
4. 17151 yMHOKEHHS BEKTOPOB

17. C nomompto kakoit pyHkunu B MATLAB M0OKHO BBINOJHUTE 0OpalieHue MaTpUIIbI

1. cmoMorpro GYHKIMH pinv
2. CTIOMOIIBIO (PYHKIHH SINV
3. cmoMortpo GYHKIMH Cinv
4. cTmoMOIIbIo QYHKIUH invV

18. Kakoii BeT o yMOJIYaHUIO HCTIOB3YyeT penakTop m-daiiaoB B MATLAB s BeieneHus
CUHTAKCUYECKHUX OIMHUOOK B KOJI€ IPOTPaMMBI

1. cunmi

2. KpacHbIH
3. 3eIeHBIM
4. KeNThII

19. B kakoii yactu ritaBaoro okua MATLAB Beigarorcst cooOrienns o6 ommokax?
1. BcCTpOKe COCTOSHUS
2. B okae Command History
3. B Current Folder
4. B KOMaHIHOM OKHE

20. Yto mpoucxoauT npu BeinojiHeHun komanasl A' B MATLAB?
1. TpaHcnoHupoBaHUe A
2. HaxXOXIIEHUE OIPEACTUTENS MATPULIBI A
3. HaxOXKJICHUE MaTPHIIbI, OOPaTHOM K A
4. HaXO0XJEHHUE CyMMBbI SJIEMEHTOB MaTpUIlbl A

21. Ha kakoit u3 MUKTOrpaMM U300paKeH UCTOYHUK MTOCTOSTHHOTO CUTHAaJa?

3L _|_> f\/> 1D

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

22. Ha kakoit u3 MUKTOrpaMM U300pakKeH HCTOYHUK CHHYCOMIAILHOTO CUTHaa?

3L j) /\/> 1D

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

23. Ha xakoif u3 NuKTOrpaMm u300paxeH ocuuuiorpag?
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3 b Ap L)

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

24. Ha xakoif U3 MUKTOrpaMM H300paXKeH I'eHepaTop CTYNEHYaToro curuasia?

3 ik Ap 1)

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

25. Ha xakoif U3 MUKTOrpaMM H300pa)keH KOHIIEBOM MPUEMHUK (3ariymika)?

N— CCEEE

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

26. Ha xakoif u3 nuKTOrpaMm u300paxeH HuGpoBON AUCTUICH?

NE— C s

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

27. Ha kakoit u3 MUKTOrpaMM U300pakeH rpadonoCcTpouTeNb?

NE— C =

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

28. Ha xakoif u3 MUKTOrpaMm M300paKeH UCTOYHUK TEKYIET0 BPEMEHU MOJICIMPOBAHUS?

N — C s

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

[IpaBunbHBIN OTBET — 2

29. Ha xakoif U3 MUKTOrpaMM H300paxeH OJIOK BBIYUCIICHUS TIPOU3BOTHOMN?
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s+1

M du/dt Y Lb \ERY )§f>

Derivat Integrator
erivative Integrator Transfer Fen Limited

30. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK MmepeaTouHON HyHKIIHH?

M du/dt Y Lb \ERY )%f>

v s+1 Integrator
erivative Integrator Transfer Fen Limited

31. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK HHTerpaTopa’?

M du/dt Y L \ERY )%f>

s+1

Derivat Integrator
erivative Integrator Transfer Fen Limited

32. Ha xaxoii u3 TUKTOrpaMM H300pakeH OJIOK HHTETrpaTopa ¢ OrpaHu4eHueM?

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

v s+1 Integrator
erivative Integrator Transfer Fen Limited

33. Ha xakoif u3 TUKTOrpaMM H300pakeH 0JIOK cymmaropa?

) p B
TR T O

Product Sum Divide Gain
1. 2. 3. 4.

34. Ha xakoif u3 TUKTOTpaMM H300pakeH OJIOK YCHUITUTEINS?

), p B
TRV

Product sSum Divide Gain
1. 2. 3. 4.

35. Ha xaxoii u3 TUKTOrpaMM U300pakeH OJIOK BHIYHUCIICHUS TIPOU3BEICHUS?
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NN

IR S
Product Sum Divide
l.

Gain
2. 4.

s X

[98)

36. Ha xaxoii u3 TUKTOrpaMM U300pakeH OJIOK JieeHus?

% b @ 3% h ¥ >
Product Divide

Sum Gain

1. 2. 3. 4.

37. Ha xaxoii u3 TUKTOrpaMM U300pakeH OJIOK MYJIbTUILIEKCUPOBAHUS (0OOBbEIMHEHNUS) CUTHATIOB?
>
:I> NN Al D [A]
P —
Mux Switch From Goto
1. 2. 3. 4.
38. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK YIPaBISIEMOTO TIEPEKITIOYATENs] CHTHAIOB?
>
} >0 Al [A]
D m—
Mux Switch From Goto
1. 2. 3. 4.
39. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK MprueMa CUTHaJIa OT Apyroro 0s1o0ka (0e3 TuHUH
CBsI3n)?
>
:I> NN Al D [A]
P —
Mux Switch From Goto
1. 2. 3. 4.
40. Ha xakoif u3 TUKTOrpaMM U300pakeH OJIOK Tiepeiau CUurHaja B Apyrou 010k (0e3 TMHUY CBS3H)?
>
} >0 Al [A]
D m—

Mux Switch From Goto
1. 2. 3. 4.
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41. Ha xakoii U3 mUKTOrpaMm n300paxeH O6J0K 0AHO(PA3HOTO UCTOUHUKA HANIPSHKEHUS IIEPEMEHHOTO

TOKa?
a

L
-

DC Voltage Source
1.

AC Voltage Source
3.

Ao

R

Cla

Controlled Voltage Source

4,

42. Ha xakoii u3 nukTorpaMm u300paxeH 0JI0K Tpex(}ha3HOTo UCTOYHHUKA?

s
I
DC Voltage Source

1.

AC Voltage Source
3.

ala

HOA e

Cla

Three-Phase Source
2.

T
n [l
Fal

Controlled Voltage Source

4.

43. Ha kako# u3 MUKTOrpaMM U300pakeH OJIOK MCTOYHUKA HATIPSHKEHHS TTOCTOSTHHOTO TOKa?

#
I
DC Voltage Source

1.

AC Voltage Source
3.

Ao

R

Cla

Controlled Voltage Source

4.

44. Ha xakoil U3 MUKTOTrpaMM H300paxKeH OJIOK YIPaBIsieMOro HCTOUHUKA HAMIPSHKEHUS ?



< A
I -

= clo
DC Voltage Source Three-Phase Source
1. 2.
& ®
AC Voltage Source Controlled Voltage Source
3. 4,

45. Ha kako# u3 muKTOrpamMm U300pakeH 010K oiHOo(ha3HOTo JIMHEWHOTOo TpaHchopmaropa?

a4 alm

o o .JW‘,JHII_| <_n

o cm

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

46. Ha xakoit u3 nukTorpamMm n300paxkeH 010K Tpex(}a3HOro BBHIKIIOUATENSA?

a4 alm

o o ..W,,Jﬂll_| <_n

o cm

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

47. Ha kako# u3 MUKTOrpamMM U300pakeH OJI0K, COCTOSIIINI U3 IEIH MOCIEeI0BATEIHHO
COCINHCHHBIX aKTUBHOT'O COHpOTI/IBHeHI/I}I, I/IH,Z[yKTI/IBHOCTI/I nu eMKOCTI/I?

a4 alm

o o ..W,,Jﬂll_| <_n

o cm

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

48. Ha kako# u3 mukTorpamMm u300pakeH 00K Tpex(da3zHoro AByX0OMOTOYHOTO TpaHchopmarTopa?

L) a@

e i

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

49. Ha xakoii U3 nuKTorpaMM n300pakeH OJIOK aCHHXPOHHOM MaIlIMHBI, TapaMeTPbl KOTOPOi
3a[JaI0TCSI B OTHOCUTEIIBHBIX €ANHHLIAX ?

Asynchronous Machine Asynchronous Machine
pu Units SI Units
I. 2.
T ¢

Uk

Synchronous Machine
DC Machine pu Fundamental

3. 4.

50. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK MaIIMHBI TOCTOSTHHOTO TOKa?

Asynchronous Machine Asynchronous Machine
pu Units SI Units
I. 2.
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e J__r>
)w@::

Synchronous Machine
DC Machine pu Fundamental
3. 4.

51. Ha xaxoii u3 TUKTOrpaMM U300pakeH OJIOK aCHHXPOHHOW MAaIlIMHbI, TapaMeTpbl KOTOPOH
3agaroTcsa B cucteme CH?

[N AN
Asynchronous Machine Asynchronous Machine
pu Units SI Units

I. 2.
T ¢

Uk

Synchronous Machine
DC Machine pu Fundamental

3. 4.

52. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK MOAPOOHON MOJIETN CHHXPOHHOW MAIlIMHbI,
napameTpbl KOTOPOH 3a/1al0TCsl B OTHOCUTEBHBIX €IUHULIAX ?

@)} S
CINCE CL\:&L‘
Asynchronous Machine Asynchronous Machine
pu Units SI Units
1. 2.
ym, L "F

N

Synchronous Machine
DC Machine pu Fundamental
3. 4.

53. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK JIJIsi U3MEPEHUS HAPSHKCHUS?
LE

SN Jg m [
::ﬁ <l a 1-i:-2 o
Universal Bridge Ideal Switch

1. 2.
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al+ 1P IRV

Current Measurement Voltage Measurement
3. 4,

54. Ha xaxoii u3 TUKTOrpaMM U300paxkeH OJIOK JUIsl U3BMEPEHUs TOKa?

Ja
a2y T )9 mp

L=

Universal Bridge Ideal Switch
1. 2.
3 ol +
o+ _f al. Vv >
Current Measurement Voltage Measurement
3. 4,

55. Ha xakoi u3 TUKTOrpaMM H300pakeH O0JIOK YHUBEPCATBLHOTO MOCTa?

3
i +o )g m>

m

=

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

56. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK UeaTbHOTO KiTtoua?
LE

a2y T )9 mp
”i B l'.|1-|:/=:r2u

L=

Universal Bridge Ideal Switch
1. 2.
3 ol +
o+ _f al. Vv >
Current Measurement Voltage Measurement
3. 4,

57. Ha xakoiif U3 mUKTOrpaMm n300paxeH 0J10k ObicTporo npeodpazoBanust Oypoe?

Mvabc PP
3 ulh Sabe QP
Zup Power
Fourier (3ph, Instantaneous)
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Y RMS D
RMS

58. Ha kaxoii u3 TUKTOrpaMM U300pakeH OJIOK BHIYMCIICHUSI MTHOBEHHBIX 3HAUCHUH aKTUBHOW U
PEaKTHUBHOM MOIIIHOCTEH Tpex(a3zHO CUMMETPUYHON CHHYCOUIATbHON CUCTEMBI TOKOB 1

HaNpsDKEHUN?
|ul
b

£u>

Fourier

1.
Y RMS D
RMS

3.

59. Ha kaxoii u3 TUKTOrpaMM H300pakeH OJIOK, paCCUUTHIBAIOIINI KO (UIIMEHT TapMOHIUYECKUX

HCKaKeHUI1?

ul p
/_‘u>

Fourier

Y RMS D
RMS

60. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK pacdeTa JIeHCTBYIONMIETO (CpeaHEeKBAAPATUIHOTO)

(3ph, Instantaneous)

> THD

THD

Mvabe PP
Ylabc Q)

Power

(3ph, Instantaneous)

2.

» THD

THD

Mvabe P
Jlabc Q)
Power

2.

THD

3HAYCHHUA CUHYCOUJAJIBHOI'O curuaga?

ulp

) £u>
Fourier
1.

Y RMS D
RMS
3.

> THD »

) Vabc
¥ Iabc

p
Q

p

p

Power

(3ph, Instantaneous)

2.

> THD

THD
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5. MeToan4yeckue MaTepuaJbl, ONpeaesoumue Npoueaypbl OlleHMBAHUSA

KOMIICTCHIIUH
5.1 Kpurepumn oueHMBAHNS KA4eCTBA BbINOJHEHHS JJA00OPATOPHOT0 MPAKTUKYMAa

O1eHKa «3a4TeHO0» BBICTABIIAETCS 00yJaroLUIeMycsl, €ClM J1abopaTopHasi padoTa BBITIOJIHEHA
IPaBUJIBHO U CTYAEHT OTBETHJI Ha BCE BONIPOCHI, IOCTaBJIEHHBIE MPENojaBaTeeM Ha 3alluTe.

O1eHKa «He 3aYTEeHO0» BbICTABISIETCSl 00yJaromeMycs, eciu labopaTtopHasi paboTa BHIIIOJTHEHA
HE NPaBUJILHO WJIM CTYAEHT HE IIPOSBUII INTyOOKHX TEOPETHUECKUX 3HAHUH MPH 3alUTe padoThI

5.2 Kputepum onieHMBaHHUs Ka4eCTBa YCTHOI0 OTBeTa

OrneHKa «OTJMYHO» BBICTABISETCA 3a INIYOOKOE 3HAaHHE HPEIYCMOTPEHHOIO MPOrpaMMOi
Mmarepuaiga, 3a YMEHHME YeTKO, JAKOHHYHO W JIOTMYECKHU IIOCJIEOBATEIbHO OTBEYaTh Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

OueHka «XOpomIO» — 3a TBEPAOE 3HAHME OCHOBHOrO (IPOrpaMMHOI0) MaTepuaia, 3a
IpaMOTHBIE, 0€3 CYIIEeCTBEHHBIX HETOYHOCTEH OTBETHI Ha MOCTABJIECHHBIE BOIIPOCHI.
OneHka «ya0BJIETBOPUTENBHO» — 32 00llee 3HaHWE TOJIBKO OCHOBHOIO MaTepuala, 3a OTBETHI,
coJiepKalie HeTOYHOCTH WM cj1a00 apryMEeHTHpPOBaHHBIC, C HAPYLUIEHHEM IOCIIEOBATEIbHOCTH
U3JI0KEHUS MaTepHaa.
OneHka «HeyAOBJIETBOPUTEJbHO» — 32 HE3HAHWE 3HAYUTENBPHOW YacTH IPOrPaMMHOIO
MaTepHala, 3a CyLIECTBEHHBIEC OIIMOKM B OTBETAX Ha BOIIPOCHI, 33 HEYMEHHE OpPUEHTHPOBATHCS B
MarepHaie, 32 He3HaHWE OCHOBHBIX MOHATHH JUCHUTUINHBL

5.3 Kputepum oileHMBaHHUS TECTUPOBAHUS

IIpu TectupoBaHuu Bce BepHble OTBETHI Oepyrcs 3a 100%.
90%-100% oTan4HO

75%-90% xopor1o

60%-75% yInOBIETBOPUTEIHLHO

MmeHee 60% Heya0BIETBOPUTEIBHO

5.5 Kputepum onileHMBaHHUS Pe3yJIbTATOB OCBOEHUS IMCUMILUIMHBI HA 3a4eTe C OLEHKOM

OneHka «OTJMYHO»  BBICTABISIETCS 3a TIJIyOOKOe 3HAHHWE MPEAYCMOTPEHHOTO
IPOrpaMMOil  MaTepuana, COJAEPIKAIIErocsi B OCHOBHBIX M JIONOJHUTEIbHBIX PEKOMEHIOBAaHHBIX
JUTEPATYPHBIX MCTOYHMKAX, 3@ YMEHHE YETKO, JAKOHUYHO U JIOTUYECKH IOCIIEI0BATEIbHO
OTBEYAaTh HA IIOCTABJICHHBIE BOMPOCH, 3a YMEHUE aHAJU3UPOBATH HU3y4YaeMbI€ SIBIICHUS B UX
B3aUMOCBSI3M U JAUAIEKTUYECKOM Pa3BUTHH, MPUMEHATHh TEOPETHUECKHUE MOJ0KEHHS MPU PEILICHUHT
MpaKTUYECKHX 3a]1ay.

OreHKa «X0pouo» — 3a TBEPJ0€ 3HAHUE OCHOBHOT'O (IPOTpaMMHOI0) MaTepuasa, BKIYast
pacueTsl (pu HEOOXOAUMOCTH), 3a TIpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
IIOCTaBJIEHHBIE  BOIPOCHL, 34 YMEHHE IPUMEHITh TEOPETUYECKHE TIOJOKEHUS s PEIICHUS
MpaKTUYECKHX 3aj1ay.

OneHka «yJI0BJeTBOPUTEIbHO» — 3a oOlee 3HAaHHWE TOJBKO OCHOBHOIO MarepHala, 3a
OTBETHI, COJEpXKAaIlMe€ HETOYHOCTH WMJIM CJad0 apryMEeHTHPOBAaHHBIE, C HapyIICHUEM
MOCIIEI0BATEIbHOCTH U3JI0KEHUS MaTepuana, 3a ciaboe MPUMEHEHHE TEOPETUUYECKUX IMOJIOKEHUN
P PEILICHUU TPAKTUYECKUX 3a/1a4.

OneHKa «HeyJAOBJIETBOPUTEIbHO» — 33 HE3HAHWE 3HAYUTEIBHOM YacTH MPOTPaMMHOIO
MarepHaia, 3a CyIEeCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHHE OPHEHTHUPOBATHCS B
pacyerax, 3a HE3HAHUE OCHOBHBIX MOHSITHHI IUCLUILIAHBIL.
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[IpuioxkeHue 2. AHHOTaLMA pa6o4yeld NpoOrpamMmmabl

AHHOTanuA padoyeil NporpaMMbl

UCIUTUIMHA T .
Hucn MATLAB, Simulink n SimPowerSystems B 3jieKTpo3HepreTuke
(Monyib)
Peanuzyembie ITK-1. CiocobeH ocymiecTBIsITh HaydHO-UCCIISIOBATEIILCKHE U
KOMIIETEHIUN ONBITHO-KOHCTPYKTOPCKHE PAa0OThI 110 OTACIIBHBIM pa3/ieliaM TEMBI.
ITIK-1.1. OcymiecTBasier paboThI MO 00pabOTKE U aHATH3Y
HAYYHO-TEXHUUYECKOW HHPOPMALIUU U PE3Yy/IbTaTOB UCCIICIOBAHUI.
Manukatopsl
P [TK-1.2. BeimoaHseT SKCIEpUMEHTHI U 0QPOPMIISIET PE3yIbTaThI
JOCTUKECHUS .
o HCCIICA0OBAaHUN.
KOMIICTCHIIU
[TIK-1.3. [ToaroraBauBaeT 3J1€MEHTHI JOKYMEHTAIUHU, TPOEKTOB, MUIAHOB U
nporpamMm nNpoBEACHUA OTACIbHBIX 3TAlIOB UCCIICJOBATCIILCKUX pa60T.
TpymoemMKoCTs, 3.€. 144/4
®opMBbI OTYETHOCTH O®O: 3auer B 7 cemecTpe
(B T.4. mo cemectpam) | 3DO: 3auet B 9 cemecTpe

46



