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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 3JIEKTPOCHAOKEHUS).

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 BJIEKTPOIHEPreTHUECKUX 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. Jucuummuaa «MATLAB, Simulink u SimPowerSystems B 351eKTpOTEXHUKE» OTHOCUTCS K
4acTH, (GopMUpyeMOi ydacTHMKaMu OOpa3oBaTeNbHBIX OTHomeHud broka 1. JlumcruruimHb
(MOzynH), UMEET TECHYIO CBSI3b C IPYTUMH TUCIUITTHHAMHU.

2.2. B Tabnuue npuBeneHsl NpeAeCTBYIOMINE U MOCIeIYIOINE TUCIUIIIIMHBI, HallpaBICHHbIE
Ha (popMUpOBaHNE KOMIETEHIMI TUCIUIUIMHBI B COOTBETCTBUU ¢ MaTpullei komnerenuii OIT.

IIpeamecTByomue U NOcJaeAyONIUE JUCHUIINHBI,
HanpaBJeHHbIe HA popMUpPOBaHNE KOMIIETEHIM A

Ne

i [IpeamecTByromue 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

pe3ynbTaThl  OCBOCHUS

obpasoBarenbHOl mporpammel  (OIT) —

KOMIICTCHIIU N 06yqa}01u1/1xc;1 OIMPCACIIAOTCA TpGGOBaHI/IHMH CTaHJapTra II0 HaIlPpaBJICHHUIO
MOATOTOBKH (CHEIUATBLHOCTH) U (POPMHUPYIOTCS B COOTBETCTBUU ¢ MaTpuileii kommereHiuid OI1

Ne Homep/ HaumeHnoBaHue B pe3yiabTaTe H3ydeHHsl AHCHUILIHHBI
/o HHJIEKC KOMIeTeHIIHH 00y4aKoUIHecs! J0JKHBI:
KOMIIETeHIIUH (W1 ee 4acTH)
[TK-1.1. OcymecTBasieT paboOThI MO
00paboTKe U aHAIH3Y
HAyYHO-TEXHUUYECKON MHPOpMAIIH U
CrniocoOeH OCyIIeCTBIISATh 1 ¢ oP
pE3yNIbTaTOB MCCIEAOBAHUN
Hay4YHO-HMCCIIeJOBATEIbCKHE U
[1K-1.2. BbIMOJHSET 3KCIEPUMEHTHI U
1. | TIK-1 OIBITHO-KOHCTPYKTOPCKHUE o
oopMIISIET pe3yabTaThl UCCIICTOBAHUI
paboTHI MO OT/IETBHBIM
IIK-1.3. IloaroraBiauBacT DJIEMEHTEI
pazzenam TeMEl.
JOKYMEHTAIH, IIPOESKTOB, TIAHOB U
pOrpaMM IpPOBEIACHUS OTACIbHBIX ITAIOB
UCCIIEIOBATEIBCKUX PadoT

4. CTPYKTYPA U COAEP)KAHUE JUCHUII/IMHDBI

4.1. OF’bEM JIMCLHUIIJIMHBI U BU/IbI YY4EBHOH PABOTEI

Ounas ¢popma o0yueHust

Cemectpsl
Buj yue6Hoii paboTnI Bcero uyacos Ne 7
4yacosB
AyauTopHasi KOHTaKTHasA padora (Bcero) 56 56
B Tom umce:
Jlexmmm (J1) 28 28
[Tpaktuueckue 3ausatus (I13), Cemunaps (C) 28 28
B Tom uncne, mpakTudeckas moaroToBKa - -
BHeayauropHasi KOHTaKTHasi padora 1,5 1,5
B ToM unciie uHAMBHUAYabHBIE U TPYNIIOBBIE KOHCYJIbTALIUN 1,5 1,5
CamocrositesqbHast padora odoyuarwmerocs (CPO) (Bcero) 86 86
B TOoM 4nciie: KOHTaKTHAasi BHeayIMTOPHAas padoTa
Pabora ¢ TeKIIMOHHBIM MaTepUaIoM 20 20
PaboTa ¢ KH)KHBIMH UCTOYHHKAMU 26 26
Pabora ¢ 311eKTpOHHBIMU UCTOYHHKAMH 20 20
[ToaroroBka K MpakTUYECKUM 3aHATHSIM 20 20
I[IpomexyTounas | 3auet (3) 3 (c oueHkoit) | 3 (c OLIEHKOM)
aTTecTamus IIpuem 3auera 0,5 0,5
CPO, uac. 24,5 2,5

HUTOI'O: Odnias JacoB 144 144
TPYA0EMKOCTh — 4 4




3aounas popma oOyueHust

CemecTpsl
Buj yueOHoi padoThl Bcero yacos Ne 9
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
CamocrosiTesabHast 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
7 5 BueayauropHast KOHTaKTHasI |5 |HBICH
' pabora (Bcero) ’ TPYIIIOBBIE
KOHCYJbTaITUN
3auer (0,5
[TpomesxyTouHas arTecTanus 0,5 e ( .
C OLIEHKOM
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
l. 7 OcHoBbI padoTHI € KonTponbHbie
MATLAB, Simulink n 2 0 2 25 29 BOIIPOCBHI;
SimPowerSystems. TECTBI
2. 7 MonaeanpoBaHue 3J1€eMeHTOB, KonTposbhbie
YCTPOICTB U CHCTEM 4 0 6 100 110 | Bompocsr;
3JIEKTPOIHEPTeTHKH. TECThI
NuauBunyans
3 7 BueayauropHas KOHTaKTHast 3,5 | HbleHu
' pabota (Bcero) +1 TPYNIIOBBIE
KOHCYJIbTaIlH1
4. 3auer (0,5
[IpoMexxyTouHas arTecTanus 0,5 aer ( ’v)
C OLIEHKOH
5. UTOI'O: 6 0 8 125 144
4.2.2. JleKLUOHHBIA KypC
]
5
= Bcero
2 E 4acoB
v =
Ne | E5| Hamwenopanue
= Conep:xanue JIeKIUA
n/m| 3 § TeMBbI JIeKIINH
=)
S o | o
£ 2| 3
=
=
1 2 3 4 5 6
Cemectpnl: | S %




1. 3anyck MATLAB u pabota B pexxume auanora.
[Ipocteie Beruncnenuss B MATLAB. Pabora ¢
- KOMILUIEKCHBIMH urciiaMu. @opMupoBaHue
< E BEKTOPOB U MaTpull. Pabora ¢ perakropom
= & | OCHOBBI pabOTHI € P PHH. PEAAKTOP
=@ m-dailnoB. YI0oBHBIN oniepaTop 2 10,5
< »|MATLAB .
S 2 if...else...else...end. ukie! Tumna for...end u
o 2 while...end. Oniepatops! break, continue, return
3 5 5 s
—
A c pause. J/IBymepHas u TpexmepHas rpaduka
S § MATLAB.
2. S»n Cucrema monenmupoBanus Simulink. Coctas
— = |OcHOBBI pabOTHI C L
2 2 | Qimulink ouomotek Simulink. Co3nanue u 3amyck 2 10,5
g E Mozenen. PenaktupoBanue Moaeneil.
= -
3. 5 = Cucrema monenupoBanusi SimPowerSystems.
- # | OcuHoBsl pabotel ¢ | CocraB 6ubarorex SimPowerSystems. 4 |05
SimPowerSystems | Co3ganue u 3amyck mojeneid. PenakrupoBanue ’
MOJICIICH.
4. MoaenupoBanue u
5 HCCJIEIOBaHUE
[~ Co3naHue MOJIENH IJI UCCIIEOBAHUS
g MIePEX0THOTO
S Hporecca B MEPEXOAHBIX MPOLIECCOB B AKTUBHOM U 4 10,5
= P PEaKTUBHOM COIPOTUBIICHUSX.
. WHIYKTUBHOCTH,
5 KOH/JIEHCATOPE
5. |’ |Mozenupoanue
=9 Co3naHue MOJIENH JJI UCCIIEOBAHUS
= = |pe30HaHca <
Qg 0COOCHHOCTEH pe3oHaHCa HAMPSHKCHUS U 4 10,5
> o | HanpsKECHUS U
& = pe30HaHca TOoKa.
& % |pe3oHaHca TOKa
=)
6. = = Coznanue Moaenu 0MHO(Ga3HOTO BRIIPSIMHUTEIS.
¢ & [MogaempoBanue u
= 2 Cozmanne Mojienu Tpex($a3Horo BRITPSIMHUTEIS.
g g |uccienoBaHne 2 105
=3 . HccnenoBanus BBICIINX TAPMOHHK B ATHX
o = |BBIIpAMHUTENEH
g s BBITIPSIMUTEIISX.
7. E MopenupoBanue u
e HCCJIEOBAHUE
=% MoaenupoBaHue PEOCTaTHOTO MTyCKa U Habpoca
= pEOCTaTHOTO MyCcKa
= HArpy3KH JIBUTATEIs TOCTOSTHHOTO ToKa. OlleHKa
o JIIBUTATEIS 2 1
= BIIMSIHUSI MOMEHTA MHEPIIUU Ha JTUHAMUYECKUE
IIOCTOSIHHOT'O TOKa
= pexumbl paboter JII1T.
o B (pyHKITMHN
BPEMCHH
8. PaccmaTtpuBaetcs CTpyKTypHas cxema
JNEITUPOBAHUE U | UHBEPT MIPUHIATT THI. TCS
MoaennpoBanue epTopa, a0oTel. M3yJaroTc
UCCIICIOBAHNE OCHOBHBIE OJIOKH MHBEPTOPA, €0 MapaMeTpHl. 4 1
WHBEpPTOpA [TpuBOASATCS OCHMILTOTPAMMBI KPUBBIX TOKA U
HANPSDKEHUS Ha BBIXOJIE MHBEPTOPA.
9. Co3ganue MOJIeNU ISl UCCIIEIOBAHUS TIPSMOTO
MopnenupoBanue U | Mycka U Habpoca Harpy3Ku aCHHXPOHHOTO
HUCCIIEIOBAHUE neuratens. OrieHKa BIUSHAS HAPSDKCHUS 1 4 1
ACMHXPOHHOTO HArpy3Kd Ha MyCK JBUTaTeNs. MoaenupoBaHue
JIBUTATEIS MyCKa aCHHXPOHHOT'O JIBUTATEIISI TIPU
HECUMMETPUIHOM TpeX(ha3HOM HAPSHKEHUH.
HUTOI'O: 28 6

4.2.3. JlabopaTOpPHBIA NPAKTUKYM
Y4eOHBIM IITaHOM JIA0OPATOPHBIN MPAKTUKYM HE MPEIyCMOTPEH.




4.2.4. [IpakTH4YecKue 3aHATUA

2}
= 2 Bceero
No g % = HaumenoBanue 4acos
wnl 35 = NMPaKTHYeCKOr 0 Coaep:xkaHue NPAKTHYECKOr0 3aHATHSA
&3 3aHATHS ol o
= G 2|3
1 2 3 4 5 6
Cemectpsbl: | 5 %
l. 3anyck MATLAB 1 3HakOoMCTBO C €€
unrepdericom. Hactpoiika naTepdeiica.
Ocy1iecTBiI€HNE MPOCTHIX BHIYUCICHUN B
KoMaHAHOM okHe. Co3/1aHne epeMEeHHBIX
3anyck MATLAB 1 U UX KOHTpPOJIb. VIcroNib30BaHe UCTOPUU
paboTa B pesiMe KOMaH/I. 3H23KOMCTBO C 0COOEHHOCTSIMU
smaora. TTpocTbie BBIYUCIICHUH B KOMaHIHOM OKHE.
SLIMICIOHIA B Coznianue KOMIUIEKCHBIX YHCEl.
MATLAB 3HaKOMCTBO C (byHKI_II/ISIMI/IvKOMHHeKCHBIX
PaGora ¢ ymcen. M3yuenue GyHKIUI MOCTpOEHUS
COMILICKCHEIMI rpa¢ukoB. M3yuenue npumepa 1.1 (pacuer
CHCITAMIL TOKa KOPOTKOTO 3aMbIKaHUS
JIByMepHbIC 1 TpaHC(bopMafopa). 3HavK0MCTB0 c
TpeXMepHbIE ouommotekon pynkuuiit MATLAB, ux
rpadukn. Pabora ¢ BBI30BOM U UCIIOJI30BAaHUEM B
PEIAKTOPOM KOMaH/JHOM OKHe. I/Isyqelvme OCHOBHBIX
m-haiisios KOMaH[ pefakTopa m-gaitnos. Coznanue 2 105

1. OcunoBbl padoTel ¢ MATLAB, Simulink nu SimPowerSystems

Y cnoBHBIN oniepaTop
if...else...else...end.
uknel Tuna for...end
u while...end.
[Tepexmrouarenb
switch.

Pacuer napamerpos
CXEMBbI 3aMEeIICHUS U
BHEITHUX
XapaKTePUCTUK
Tpex¢azHoro
TpanchopmaTopa

CKpHUMTOB (M-(ayoB, MporpamMmm) 1 UX
3aIyCK.

N3ydeHre OCHOBHBIX YCIOBHBIX
onepatopoB MATLAB u ux
MCIIOJIb30BaHue B mpuMepe 1.2 u
npumepe 1.3.

[TproOpereHne HaBBIKOB CO3aHMS,
PEAaKTUPOBAHUS U 3aITyCKa CKPUIITA.
Busyanuszanus pe3ynbTaToB pacueTa.
N3yuenne npumepa 1.4 u ckpunra
(m-¢aiina) example 1 4 1.
OOyyaromuecs B COOTBETCTBUHU C
WHAUBUYAJIbHBIM 331aHUEM
PacCUUTHIBAIOT TAPAMETPHI CBOETO
TpaHcpopmaTopa, KOTOpPbIE HCTIONb3YIOTCS
MU B TIOCTIEAYIONINX CKPUTITAX U
MOJIETISIX.




Pacuer BHeIHUX

Co3pmanue CKpUNTa sl pacuyeTa BHEITHUX
XapaKTEpUCTHK TpaHchopmaTopa
Nzyuenune ckpunra (m-daiina)
example 1 4 2. BBox mapameTpoB B
COOTBETCTBUH C MHIMBHIYaTIbHBIM
3aJaHleM, 3aIyCK CKpUIITa. AHAIN3

XapaKTePUCTHK MOJIyYEHHBIX PE3yIbTaTOB.
Tpex¢azHoro Nzydenue cuctemsl 1udhepeHnaibHbIX
TpanchopmaTopa ypaBHenuii (C/1Y) tpancdopmaropa u
Pemenne cucremsr JBUTATENIS] TOCTOSTHHOTO TOKA. 0.5
muddepennmanbapix | Mcmons3oBanue ¢pynkiuu ode4S nis ’
ypaBHEHHA pewenust C/1Y. Pa3bop npumepa 1.5
TpanchopmaTopa u (pacuet Toka K3) u mpumepa 1.6 (pacuer
JBUTATEIIA mycka u Habpoc Harpysku JI1T).
OCTOSIHHOT'O TOKAa Co3nanue MoJieneil U BHECEHUE
napaMeTpoB TpaHcopmaTopa u
JIBUTATENS TIOCTOSIHHOTO TOKA B
COOTBETCTBUU C UHIUBUIYATbHBIM
3amanueM cryaenrta. [IpoBenenue ananmsa
MOJIyYEHHBIX PE3yIbTaTOB.
Pemenue cuctemsl Nzyuenne C/IY AJl u bynakuum ode45 nis
muddepenmmanpabix | pemenns CY. Paz6op npumepa 1.7 u
ypaBHEHHI aHaJIU3 MOJYYSHHBIX PE3yJbTaTOB pacyera
ACHHXPOHHOTO NEePEeXOAHBIX MPOIIECCOB MPH MyCKE U
nsuraresisi. OCHOBBI HaOpoce Harpy3ku. M3yuenue
paboThI ¢ BO3MOXKHOCTEH OTJIaUHKa MMPU CO3TaHUU
OTJIaJUYNKOM ckpunrtoB. Pa3paboTka Mozenu ¢ 0,5
MATLAB UCIIOJIb30BaHUEM I1APaMETPOB
Cucrema ACMHXPOHHOT'O JIBUTATeNs B COOTBETCTBUU
MOJICTTUPOBAHUS C MHIUBHUIYaIbHBIM 33/IaHUEM.
Simulink. CocTaB 3HAKOMCTBO C CHUCTEMOM
O6ubnuoTeKn BU3YaJIbHO-O0JIOYHOT'O MOJICTUPOBAHUS
Simulink Simulink u e€ OubnuoTexoil.
3HakoMcTBO ¢ uHTepdeiicom Simulink.
Co3naHue 1 3alycK NpoCTeen MOJEH.
Cosane, N3yuenne npumepa 1.8 u npumepa 1.9
(pacuet Toka K3 Tpancdopmaropa).
PE/IAKTHPOBAHHC 1 OcymecTBisieTcss BBOJ HHAUBHIYaTbHBIX
samyck Simulink napaMeTpoB TpaHcopmaTopa U aHaIH3
MOJIEIIH 0,5

Cozmanne Simulink
MOJEIH ABUTATEIS
IIOCTOSTHHOTO TOKa

MOJIYYEHHBIX PE3YJIbTATOB.

Coznanue S-moaenu JIIT u nuzyyenue
npumepa 1.10 (pacuer mycka u Habpoca
Harpy3ku JII1T). OcymiecTBasieTcs BBOI
WHJUBUIyaJIbHBIX TTAPAMETPOB JBUTATEIS
Y aHaJIU3 MOJIYYEHHBIX PE3yJIbTaTOB.




3HaKOMCTBO C CUCTEMOU
BI/I3ya.HBHO-6JIO‘-IHOI‘O MO,Z[GHI/IpOBaHI/IH

apaMeTpOB BhINPSAMUTENEH,
MOJIEJIMPOBAHUE U aHAIU3 TIOTYyYEHHBIX
pe3yabTaToB. Takxke OCYIIECTBISAETCS
CPaBHEHHE BBICIINX TAPMOHHUK
HaNpsDKEHUs M TOKa 3TUX JBYX
BBIIPSIMUTENICH.

Cucrema SimPowerSystems u €€ OMOINOTEKOM.
MOJICITUPOBAHUSA Coznanne mojienu pacuera Toka K3
SimPowerSystems. TpaHcopmaropa.
Co3nanue, Wzyuenue npumepa 1.11. 0,5
peaKTHpOBaHUE U OcyiecTBisieTcs BBOJ HHAUBHIYaIbHBIX
3aITyCK MOJIEIH napaMeTpoB TpaHchopmaTopa U aHAIH3
SimPowerSystems MOJIy4YEHHBIX PE3yIbTaTOB.
MopenupoBanue B xozne npakTu4eckoro 3aHsATUA
MEePEXOIHBIX CO3/1aI0TCSI MOJIEITH, COCTOALIUE U3 OJIOKOB
MIPOIIECCOB B 6ubmmorexku SimPowerSystems.
WHIYKTUBHOCTH U N3yuarorcs npumepst 2.1 u 2.2. 0,5
KOHJIeHCAaTope JleMOHCTpHpYeTCSl BO3MOXKHOCTD
CpeACTBaMu yrnpasiieHusi SPS-Moe1bp10 ¢ TOMOIIBIO
=2 SimPowerSystems ckpunra (m-daiina).
= Cobupaercst MOfIE/b, B KOTOPOK
5 UCIIOJIB3YIOTCSI OJIOK HCTOYHUKA
=
) MEPEMEHHOT0 HaNpsHKEHUs, OJI0KH
=9
> AKTUBHOTO, HHIYKTUBHOTO U EMKOCTHOTO
s COTIPOTUBIICHUH, a TAK)KE U3MEPUTENbHBIE
= MoaenupoBanue
6moxu u 61oku Scope. PaccunTteiBaercs
o pe3oHaHca N
= pE30HAHCHAs 4acTOTa 3JIEKTPUYECKOU 0,5
s HaANpPSDKEHUS U e
2 pe30HaHca TOKa ' .
5 B 6:10ku Mozenei 00ydaromumest
= OCYIIECTBIISICTCS BBOJI MHIUBUIYATHHBIX
;:; napameTpoB. [IpoBoguTcs
= MOJICTTUPOBAHUE U aHATHN3 TIOTYyYECHHBIX
)
= pe3yJbTaTOoB.
2 [Monpo6no uzyuaercs 610k Universal
" Bridge (yauBepcanbubiii MocT). Ha
(=]
= OCHOBE 3TOT0 OJI0Ka CO3/1al0TCS MOZETH 0.5
g onHo(dazHoro u TpexdazHoro ’
2 BITIpsiMUTeNeii (example 2 3 —
[}
o example 2 5).
= Paccmarpusatorcst 6;ioku Fourier u THD,
3 a TaKkKe BO3MOXXHOCTH UHCTPYMEHTA
s MoaenupoBanue u .
=% rapmoHuueckoro ananusa Powergui FFT
= HCCIIeIOBAaHHE . .
= . Analysis Tool 6;10xka powergui s
< BBINPSMUTETEH
=S OIICHKH BBICIITNX TAPMOHHK.
> B 610ku Mozenei 00ydarommmest
c\i OCYILIECTBJISICTCS BBOJI MHINBUIYaIbHBIX 0,5
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10.

11.

12.

13.

14.

MoaenupoBanue u
WCCIICIOBAHHE
PEOCTaTHOTO ITycKa
JBUTATEIIS
MMOCTOSIHHOTO TOKA B
GyHKIIMM BpeMEHHU

[Tonpo6HO n3yuaercs 610k DC Machine.
PaccmarpuBaercs npumep, B KOTOPOM
MOJICIIUPYETCS PEOCTATHBINA MyCK
JBUTATENs B QYHKIIUN BPEMEHH.
HccnenyroTcst mepeXxoHbIe MPOLECCH IPH
MyCcKe U HaOpOce HArPYy3KHU JIBUTATEIS
MOCTOSTHHOTO ToKa. Ha ocrimsutorpad
BBIBOISATCS KPUBBIC IICPEXOJHOTO
nporiecca U JUHAMAYeCKas MEXaHu4ecKast
XapaKTePUCTHKA.

B 610ku Mozenei 00ydarommmest
OCYHICCTBJIACTCA BBOJA MHAUBUAYAJIbHBIX
napaMeTpOB JIBUTATEIISI TOCTOSTHHOTO TOKA
Y aHAJIU3 NIOJIyYEHHBIX PE3YIbTATOB.

0,5

MopenupoBanue u
UCCIICIOBAHNE
HMHBEpPTOpa

PaccmarpuBaetcst mpumep, B KOTOPOM
IpuBeIeHa MO/JIeIb UHBEPTOpa.
N3ygaroTcst oOCHOBHBIC OJIOKM UHBEPTOPA.
B xone 3anATHII aHATU3UPYIOTCS
MepPEXO/IHbIE MPOIECChI, BOSHUKAIOIINE B
UHBEPTOPE.

OOyJarommMcst OCYIIECTBISIETCS BBOJT
UHIUBUIYaIbHBIX ITAPAMETPOB
WHBEPTOPA, MOJAEIUPOBAHUE NIEPEXOIHBIX
IPOIIECCOB M aHAIU3 TOJYIEHHBIX
pe3yJIbTaTOB.

0,5

MoaenupoBanue
ACHHXPOHHOTO
JIBUTATEIIS C
KOPOTKO3aMKHYTBIM
poTopoM

[Toapo6HO n3ydaercs 6,10k Asynchronous
Machine SI Units. PaccmarpuBaercs
npumMep example 2 8.

HccnenyroTcs mepexogHbie TPOIECCh IPH
mycKe U HaOpoce Harpy3Ku aCUHXPOHHOTO
nsurarens. Ha ocumnnorpad BeiBoasTCs
KpHUBbIE [IEPEXOAHOT0 IpoIiecca u
JUHAMHUYCCKass MEXaHUYCCKas
XapaKTepUCTHKA.

B 651oxu mozeneii oOyuarommmcest
OCYIIECTBIISCTCS BBOJ HHMBHIYaTIbHBIX
napaMeTpoB ACHHXPOHHOTO JABUTATENs U
aHAJIM3 MOJyYEHHBIX PE3yIbTaTOB.

0,5

UTOIO:

28

11




4.3. CAMOCTOATEJ/IbHAA PABOTA OBYYAIOLIETOCA

Ne
n/

HaumeHoBaHue
pa3nesa (TeMbl)
JHCIHUTTHHBI

Bunn: CPO

Bcero
JacoB

(01010

300

,_.
[o%)
n

[e)

N

CemecTtpsbI:

o7

Ne9

I1.1.

CamocTosaTenbHOe U3Y4YeHUE TOTIOHUTEIBHBIX MaTEPUAJIOB 110
ocHoBaM MATLAB, 13710)KeHHBIX B KHUTaX M3 CITHCKa
JUTEpaTyphl 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
COOTBETCTBUY C UHIUBUIYATbHBIMU UCXOAHBIMU JAHHBIMHU
(ITpu 5TOM MOKHO BOCIIOJIB30BaThes cuctemon Octave —
OecrmatabpiM aHaiorom MATLAB).

3akperieHue JIEKIIMOHHOTO MaTepuarna.

Brimonnenue u opopmnenne 3aganuid: Ne 1 "[IpocTsie
Boiunciiennss B MATLAB. Pacuer mapameTpoB cXeMbl
3amerieHus Tpexdasnoro tpancpopmaropa’; Ne 2 "Pacyer
BHEITHUX XapaKTePUCTHK TpaHCHOopMaTOpa U JByMEpHast
rpaduka MATLAB"; pacueTHo-rpaduyeckoit padbotsr; Ne 3
"Pa3zpaboTka mporpamMmbl pacdeTa MepexoIHbIX MPOLECCOB B
tpanchopmatope"; Ne 4 "PazpaboTka mporpamMmsl pacuera
JUHAMHYECKHUX PEXUMOB B aCHHXPOHHOM JBUraresue"
pacdyeTHO-rpaguIecKoit pabOTHI.

14

14

1.2.

1. OcunoBbl pa6oTsl ¢ MATLAB, Simulink u SimPowerSystems

CamocTosTenbHOE U3YYCHUE IOTIOTHUTEILHBIX MATEPUAIIOB 110
ocHoBaM Simulink, H3710KEHHBIX B KHUTAX M3 CIIFICKA
JUTEpaTyphHl 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 JIEKIIMOHHOTO MaTepHana.

Brimonnenue u opopmienue 3aganus Ne 5 "Hzyduenue 6J10K0B
ouommorexu Simulink u co3manne Simulink momenn"
pacdyeTHoO-rpadguIecKoit pabOTHI.

15

1.3.

CamocTosaTenbHOe U3Y4YEeHUE TOTIOTHUTEBHBIX MaTEPUAJIOB 110
ocHoBaM SimPowerSystems, H3710KEHHBIX B KHUTAaX U3 CIIUCKA
JUTEpaTypHl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ
3akperuieHue JeKIMOHHOI0 MaTepHara.

Brimonnenue u opopmnenue 3ananus Ne 6 "Nzyuenue
o6ubmuorexku SimPowerSystems Specialized Technology u
co37jaHue MOJIeNN" pacyeTHO-TpaduueCcKOr pabOTHI.

16
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2.1.

CamocrosTenbHOE H3ydeHHEe 0COOCHHOCTEH OJIOKOB
JOTIOJTHUTEIBHBIX MaTepHUaioB o ocHoBaMm SimPowerSystems,
M3JI0’KEHHBIX B KHUTAaX U3 CIUCKa JIUTEPaTyphl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ
3akperieHue JIEKIIMOHHOTO MaTepuana.

Brimonnenue u opopmienue 3aganus Ne 7 "Co3nanue moenu
cpenctBamu SimPowerSystems Specialized Technology nmst
MOJICTTUPOBAHUS TIEPEXOTHBIX MPOIECCOB B MHIYKTHBHOCTH,
KOHJIGHCATOPE U BBITIPSIMUTENE" pacyeTHO-rpadudecKon
paboThI.

16

2.2.

CaMocTosTenbHOE U3YYeHHE JeMOHCTPALIMOHHBIX IPUMEPOB
pacupenust SimPowerSystems: OcoOGeHHOCTE 6J10KOB
JOTIOJTHUTEIBHBIX MaTepHUaIoB 1o ocHoBaM SimPowerSystems,
M3JI0’KEHHBIX B KHUTAX U3 CIUCKA JIUTEPATYpPhI U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3akperuieHue JEeKIMOHHOI0 MaTepHara.

Brimonnenue u opopmnenue 3ananust Ne 8 "Co3zganue Mojienun
TpexdazHoro Tpanchopmaropa " pacueTHO-TrpapUUECKOM
paboTHI.

10

16

2.3.

CaMocTosTeTbHOE U3YYCHHE JEMOHCTPAIIMOHHBIX IPUMEPOB
pacmmpenns SimPowerSystems: OcoOGeHHOCTEH 0JI0KOB
JOTIOJTHUTEIBHBIX MaTepHUaioB 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
MCCIIeIOBaHMsI Iycka U Habpoca Harpy3ku "
pacdyeTHO-rpaguIecKoit pabOTHI.

10

16

2. MoaenupoBaHue 3JIEMEHTOB, YCTPOICTB U CHCTEM JJI€KTPOTEXHUKHU

2.4.

CaMocTosTeTbHOE U3YYCHHE JEMOHCTPAIIMOHHBIX MPUMEPOB
pacmpenns SimPowerSystems: OcoOGeHHOCTEH 0J10KOB
JOTIOJTHUTEIBHBIX MaTepUalioB o ocHoBaMm 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 JIJIsl CCIIEIOBAHNUS MTEPEXOIHBIX MPOLIECCOB B
OJTHOTPaHC(HOPMATOPHON MOACTAHITUH "
pacdyeTHO-rpaguIecKoit pabOTHI.

16

16

2.5.

CamocTosaTenbHOe U3Y4YeHUE IEMOHCTPAIIMOHHBIX IPHMEPOB
pacmpenus SimPowerSystems: OcoOGeHHOCTEH 0JT0KOB
JOTIOJTHUTEIBHBIX MaTepHUaioB 1o ocHoBaM SimPowerSystems,
M3JIOKEHHBIX B KHUTaX U3 CIMCKa JUTEPATypsl U B internet:
https://www.youtube.com/watch?v=62nC87AXAFQ.
3aKperuieHue JEeKIUOHHOI0 MaTepuaa.

Bemonnenue u opopmnenue 3aganus Ne 11. "Co3nganue
MOJIEJIN JAJIs1 UCCIIEJOBAHUS MIEPEXOIHBIX MPOLIECCOB B
IByXTpaHc(hopMaTopHO# moacTaHmu "

18

16

UTOIO:

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
AIIEKTPOTEXHUKE)» HEOOXOIUMO B35Th KHUTH U3 PEKOMEHIyEeMOT0 JIEKTOPOM CITHCKa JIUTEPATYPHI,
KOTOpPbIE MOT'YT OBITh B JlalIbHENIIIEM UCIIOIb30BAHBI KaK Ui 3aKPEIUICHUS] MAaTEPUAIOB JEKIHUH,
TaK ¥ JUI1 CaMOCTOSATENIbHOM paboThl W yrmyOneHus 3HaHWM B 3Toil obmactu. Kpome Toro
HEOOXOMMO OCBEKUTh B MAaMATH MaTepHabl JEKIMOHHBIX W IPAKTUYECKHE 3aHATUH IO
mucuuruinae "MHdopMaTuka", B KOTOPOH M3y4aluch OCHOBBI MPOTPAMMHUPOBAHMS M PELICHUS
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 JIH1LIE JekTopa. [Iprnuem kak Bo Bpems JIEKIHiA, TaK U rnocie. B 1o6om 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
3aMHTEPECOBAHHOCTh 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,
BO3MOYXHO OHHM CMOT'YT BaM IToMoub. [IoMHHTE, 4TO Kax/1as ocaeayromas 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. MeTogn4yecKue peKOMeHAALMH /IS MOATOTOBKH 00y4YalIUXCA K
NpaKTH4YeCKUM 3aHATHIM

Ha mpaktnueckux 3ansatusx mno «MATLAB, Simulink u SimPowerSystems B
JNIEKTPOTEXHUKE)» PACCMATPUBAIOTCS BONPOCHL, CBA3aHHBIE C pAcyeToM CTAaTHYECKUX |
JUHAMUYECKUX PEKUMOB PAaOOTHI JIEKTPOIHEPreTHUECKUX YCTPOMCTB M cucteM. Hampuwmep,
onHodasHble W Tpex¢asHele TpaHc)OpMAaTOphl, ACHHXPOHHBIH JBHTATeNb, JBHUTAaTENb
MIOCTOSIHHOTO TOKa MapauleIbHOr0 BO30YXKIEHUs, 0JHO(A3HBIH M Tpex(a3HbIil BBIIPIMHUTENH,
TpexdasHple OJHO- W JBYX- TpaHC(OpPMATOpHBIC MOACTAHIMU. B cmiy 3TOoro HeoOXoaumo
NOBTOPUTH  Pa3lesibl TEOPETHUYECKUX OCHOB DIIEKTPOTEXHUKH, OJICKTPUUYECKUX MAIIHH,
JJIEKTPOIHEPTeTHUECKUE CHUCTEMBI M CETH, MOCBSIIEHHBIC ONPENEICHUIO IapaMeTpoB, HYTO
MO3BOJIUT B AaJbHEUIIIEM COKOHOMHTD BPEeMs Ha MPAKTHUECKUX 3aHATHSIX.

[Tpn mOATrOTOBKE K MPAKTHYECKUM 3aHSATHAM CIIEITyeT O3HAKOMUTHCS C METOJHMYCCKHMU
yKa3aHUSIMH K TPAKTHYECKUM 3aHATHSAM M Y4eOHBIM IOCOOMEM aBTopa pabodell Mmporpammbl

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 BbInONHEHMIO 3aaHUM JUISI CaMOCTOSITEIbHON Pa0OThI MPEIBSBIAIOTCS CIEIYIOLIHE
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 CAMOCTOSITEIILHON PaOOTHI;

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

® JCIOJNIB30BaTh 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 co3aath nepeMeHHyro?

Kakoii 3HaKk HEOOXOJAMMO TMOCTaBHTh B KOHIIE CTPOYKH JUIsI TPEIOTBPAIICHUS BBIBOJA
3HAYEHUS IEPEMEHHON?

12. Kak co31arb BEKTOp CTPOKY?

13. Kak co3aaTh BEKTOp CTPOUKY?

14. Kak co3narb matpuiy?

15. B kakux ciyyasx UCMOJIb3yEeTCsl TOUKA Mepel 3HaKaMd YMHOKEHHUS, ACJICHUS U T.1.7

16. Kak B MATLAB 3anaercst KOMIUIEKCHOE YHUCIIO?

17. Kak Be3Bath pynkiuo MATLAB?

18. Kakas ¢pyHKIHUS UCTIONB3yeTCs A OCTPOCHUS IPOCTENIIero rpaguxa?

19. Kakue ycnoBHbIE oniepaTopsl Hcnoyib3ytoTcsi B MATLAB?

20. Kaxoii 3HaK CTaBsT epes KOMMEHTapHUsIMH B CTPOKE CKpUIiTa?

21. Kak co3marp ¢pynkiuo B MATLAB?

22. Kak Be3Bath PyHkiuio B okHe Command Window u ckpumnra?

23. Kakyo QyHKIHIO HEOOXOAMMO UCTIONB30BATh JJISl PEHICHHUS CHCTEMBI
mudepeHIATbHBIX YPaBHCHH?

AN e

— = \O 00
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24.
25.

26.

27.

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.

Kak oTkpbITh 6u01mnoTeky Simulink?
[ Scope

Hasnauenue Ooxa ?

Displ

=] ospay ,
(=] oispiay

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.

T} owee =] ooy

C HOMOIIBIO MATEMATHYECKOTO BJI0KA , OJI0Ka U IBYX

1 Constant
0JIOKOB cozmaere Simulink Mojenb, KOTOpas pemaeT MpPOCTYIO

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 0J10Ka MOXKHO pacCUUTaTh MOLTHOCTH B LIENH ITEPEMEHHOT0 TOKa?

6. OBPA3OBATEJ/IBHBIE TEXHOJIOT'HH

Ne Bcero
ceMec JacoB
Ne a
P Buab1 padorsl Oo0pa3oBare/ibHbIE TEXHOJIOTHHU (0 3
n/n
()] (1))
(0) (0)
1. JIeknus ¢ ucnojab30BaHUEM
OcHogsl pabotel c MATLAB " . 2
KOMITbIOTEPHBIX TEXHOJOTUI 1
OcHoBbl paboTsl ¢ Simulink WuTepakTuBHAs JEKIMSL. 2
3. OcHOBBI pabOTHI € JIek1ns ¢ UCII0Ib30BaHUEM 4
SimPowerSystems. KOMIIBIOTEPHBIX TEXHOJOTUMI
4. MoaenupoBanue u
HCCJIEIOBAHUE TIEPEXOTHOTO 1
JIek1us ¢ UCII0Ib30BaHUEM
npo1ecca B UHAYKTUBHOCTH, . 4
KOMIBIOTEPHBIX TEXHOJOTUI
KOH/JIEHCATOpE U
BBINIPSIMUTEIIEC
5. MopenupoBanue u
JIek1us ¢ UCII0Ib30BaHUEM
HCCIIeJOBaHNE . 4
KOMIBIOTEPHBIX TEXHOJOTUH
TpaHchopmaTopa 1
6. MoaenupoBanue u
7 JIeKk1ns ¢ UCII0Ib30BaHUEM
HCCIIeJOBaHNE JBUTATENS . 2
KOMITBIOTEPHBIX TEXHOJIOTUM
MOCTOSTHHOT'O TOKa
7. MopenupoBanue u
JIek1us ¢ UCII0Ib30BaHUEM
HCCIIEIOBAHUE ACHHXPOHHOTO . 2 1
KOMIBIOTEPHBIX TEXHOJOTUH
JIBUTATEIIS.
8. MonenupoBaHue u
HCCIIEIOBaHNE JIeknus ¢ ucnoab30BaHUEM 4 1
OJTHOTpaHC(HOPMATOPHOM KOMIIBIOTEPHBIX TEXHOJIOTUI
II€EXOBOU MOJACTAHIINH
9. MonenupoBaHue u
HCCIIEIOBaHNE JIeknus ¢ ucnoab30BaHUEM 4 1
IBYyXTpaHc(opMaTopHOH KOMITBIOTEPHBIX TEXHOJIOTUH
II€EXOBOU MOJACTAHIINH
Hroro 7 cemectp: 28 6

7. YYEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE

7.1. [lepeyeHb OCHOBHOM U JONOJIHUTEJIBbHOU Y4€OHOM JINTEPaTyPhI

OBECIIEYEHHUE JUCHHUII/IMHDbI

Cnucox OCHOBHOM JIMTEPATypPHI

1. Jlpsikonos, B. I1. MATLAB : nmonnsriii camoyuutens / B. I1. JIpsikoHOB. — 2-¢ u31. —
Caparos : [IpopoOpazoBanue, 2019. — 768 c¢. — ISBN 978-5-4488-0065-8. — Texkcr :
3JIEKTPOHHBIN // DnekTpoHHo-0nbmunoTeunas cucrema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/87981.html (nata o6pamenus: 23.01.2021). — Pexxum nocryna:
JUISL aBTOPHU3HP. MTOJIB30BaTEICH.
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. KommbproTepHOoe MOZETMpPOBaHHE AIEKTPOMEXAHUIECKUX CUCTEM IMOCTOSTHHOTO U
nepemeHHOT0 ToKa B cpenie MATLAB Simulink : yae6H0€ mocobue / FO. H. Jlementses, B. b.
Tepexun, U. I'. Onnokonsuios, B. M. Pynesckuii. — Tomck : ToMckuil HOTUTEXHUUECKUN
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. TIOJB30BaTENeH

. Yepnsix, N.B. MoaenupoBanue 31eKTpoTeXHUu4eckux yctporcts B MATLAB.

SimPowerSystems u Simulink [DnexTponnsiii pecypc]/ N.B. UepHbIX. — DAEKTPOH.
TekcToBble faHHbIe. — CapatoB: [IpodobpazoBanue, 2017. — 288 ¢. — 978-5-4488-0085-6.
— Pexxum mocryna: http://www.iprbookshop.ru/63804.html
[TnoxotHukoB K.3. MeTobl pa3paboTKu MaTeMaTHUYECKUX MOJIEICH M BBIYHCITUTEIHHBINA
sKcriepuMeHT Ha 6a3ze makera MATLAB [Dnekrponsslit pecypce] : kypc nekmmii / K.D.
[1moX0THUKOB. — DJIeKTpOH. TeKkcToBbIe 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. /IpsikoHOB. — 2-¢
n3a. — 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:
Juts asropusup. [lons3oBarenei
Poraues, I'. H. [Iporpammusie cpenctsa MATLAB niist MmonenupoBaHusi, aHaJIn3a U CHHTE3a
cucTeM ympasineHus : yaeonoe nocodue / I'. H. PoraueB. — Camapa : Camapckuii
rocynapcTBeHHbIA TexHuUeckuil yausepcuret, 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
JOCTYTA: JIJIsl aBTOPHU3UP. MOJIb30BaTEICH
3emisikoB, B. B. MoaenupoBanue uameputenbHbIx 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-01OMoTeyHast cucrema IPR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/107962.html (mata oOpamenwus:
23.01.2020). — Pexwum noctyna: A aBTOPU3HP. MOIb30BaTENEH

. Jlacumia A.M. Ucnonws3zoBarune Matlab 1 GNU Octave B BerancnuTeabHo# ¢pusnke. Yacts 1

[DnexTpoHHBIH pecypc] : KoHcneKT jeknuii / A.M. Jlacuma. — DIeKTpoH. TEKCTOBbBIE
naHHble. — OMcK: OMCKUIA rOCy1apCTBEHHBIA TEXHUUECKU yHUBEpcuTeT, 2016. — 44 ¢. —
978-5-8149-2483-4. — Pexum nocryna: http://www.iprbookshop.ru/78432.html
MeToan4yeckne MaTepUaJIbl
. Ixenny6aeB A.-3. P. MATLAB, Simulink u SimPowerSystems B 31eKTpoIHEepreTuKe u
3JICKTPOTEXHUKE: yUeOHOE MOCOOHE NIk 00YUAIOUTUXCs IO HAMPABIICHUIO TIOJITOTOBKU
13.03.02 "DnexTposHepreTHKa U IeKTpoTexXHUKa", mpoduis "InaekTpocHadxenue" /
Jxenny6aeB A.-3. P., — Uepkecck: BUL] CesKaB[ TTA, 2016. — 160 c.
. xenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B 371eKTpO3HEpreTHUKE:
MPaKTUKYM JIJIS1 CTYJICHTOB OYHOU (DOPMBI 00yUEHHS 110 HampaBieHuto moaroTopku 13.03.02
"JIEeKTPOIHEPTeTUKA U IICKTPOTEXHUKA", mpo b "DnekrpocHadxenue" /
JxennybaeB A.-3. P., — Uepkecck: BUIL CeBKaBI' TTA, 2016. — 20 c.
. xenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B 371eKTpO3HEpreTHUKE:
METOJUYECKHE YKa3aHHsI K CAMOCTOATEIbHONU paboTe 00yJaromuxcs 0 HalpaBIEHUIO
noarotoBku 13.03.02 "DnekTposHEpreTHKa 1 3JIEKTPOTEXHUKA", TPOPHIIH
"OnektpocHabxkenue" / Jxenaybdaes A.-3. P., — Uepkecck: BUL] CesKaBI'TTA, 2016. - 36 c.
. xenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B 371eKTpO3HEpreTHUKE:
COOpPHHUK KOHTPOJBHBIX PabOT 1 00yUaIOImUXCs 110 HanpaBieHuto moarotTopku 13.03.02
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"IEeKTpOIHEPreTUKA U IIEKTPOTEXHUKA", mpoduib "DnekTpocHadxenue" /
Jxenny6aes A.-3. P., — Uepkecck: BUIL CeBKaBI TTA, 2016. — 16 c.

7.2. Ilepeyennb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH

«HHTepHeT™

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

http://fcior.edu.ru - @enepanpHblil [eHTP HHOOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB:

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

7.3. UnopmManmoHHbIe TEXHOJIOTHH, JHLEH3UOHHOE POrPaMMHOE o0ecriedeHue

JIM1eH3MOHHOE MPOrpaMMHOE obecrieueHue

PexBU3HTHI TUIIEH3UI/ 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 nognucunka: 1203743421
Cpok neticteus: 30.06.2022

(IpoITICHHE TTOAMUCKH )

MS Office 2003, 2007, 2010, 2013

Ceenenust 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 nevicteus: ¢ 20.10.2022 no 22.10.2023

Koncynprant [1mroc

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

[Hudposoii o6pazoBarenbHbIi pecypc [PRsmart

Jluniensnonnsiid qoroBop Nel10423/2311 ot
30.06.2023 1.
Cpoxk aevictus: ¢ 01.07.2023 no 01.07.2024

MATLAB, Simulink, Simscape,
SimPowersystem

l'ocynapcTBeHHBIN KOHTPAKT
Ne 0379100003114000018 ot 16.05.2014 .
Jlunensus: 6eccpouHas

Becnmarroe I1O

Sumatra PDF, 7-Zip, Scilab, Octave

8. MATEPUAJIbBHO-TEXHUYECKOE OBECIIEYEHHUE AU CUOUII/INHbI

8.1. TpeGoBaHUA K ayAUTOPUAM (IOMeELIEeHUAM, 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 PEAJIM3ALMHU AUCHUIIIMHDBI /11 UHBAJIN10B U
JINIL C OrPAHUYEHHBIMHU BO3MOXHOCTAMU 310POBbA

Jns obecrieueHusi 0oOpa3oBaHMS HWHBAIMIAOB M OOYYaIOMIMXCS € OrpaHUYECHHBIMHU
BO3MOKHOCTSIMUA 3JI0POBbSl pa3palaThiBacTcsi (B cllydae HEOOXOIUMOCTH) aJanTHpPOBaHHAs
oOpa3oBaTenbHasl MPOrpaMMa, HHIUBUAYAJIbHBIA Y4eOHBIN IUIaH C y4eToM OCOOEHHOCTEeH HX
NCUXO(U3UUECKOTO PAa3BUTHUS U COCTOSHUS  3[0pOBbS, 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 3alUCHIBAIOIIUX 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 3JIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, JOCTYI 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.

IIpuioxenue 1. PoHA OLLEHOYHBIX CPEACTB



®OH/J ONEHOYHbBIX CPEACTB

O AUCHUIIVIMHE «MATLAB, Simulink u SimPowerSystems B 3JieKTpo3HepreTuke»
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1. IACITOPT ®OH/IA OLIEHOYHBIX CPEJICTB
MO JTUCHUTIJINHE

MATLAB, Simulink u SimPowerSystems B 31eKTpOTeXHUKe

Kommerenuu, Gpopmupyemblie B poriecce W3yIeHHs! TUCITUTUTMHEI

NHupekc DopMynMpOBKa KOMIIETEHLIUH

CrocoOeH OCyIIECTBIISITh HAYYHO-HCCIIEIOBATENBCKUE U OITBITHO-KOHCTPYKTOPCKUE PabOoTHI IO
OT/IEIbHBIM Pa3/iesiaM TEMBI

IK-1

2. Jtanbl (OPpMHUPOBAHNS KOMIETEHIIUH B MPOIecce OCBOECHU S TN CIMIIIMHbBI

OcHOBHBIMU 3Tanamu (OPMHUPOBAHUS YKA3aHHBIX KOMIIETCHIIMH SIBIISTIOTCS IIOCIIEAOBATEIILHOE
U3y4eHHE OOYYaIOIMIMMUCS COJEPKATEIBHO CBS3aHHBIX MEXIY COOOM pa3nenoB (TeM) y4eOHBIX 3aHSTHIA.
N3yueHne Kaxa0ro pasjena (TeMbl) MpeAnoiaraeT OBlaJeHue He0OX0IMMBIMU KOMITETEHIMSIMA. Pe3ynmpTar
aTTecTallid OOYyYaromMXCs Ha PA3IMYHBIX dSTamax (OPMUPOBAHUS KOMIIETEHIIMH IMOKa3bIBa€T YPOBEHB
OCBOEHHUS KOMIICTECHIINI.

DranHoCTh (HOPMUPOBAHUS KOMIIETSHIIHA MIPSIMO CBSI3aHA C MECTOM JUCIUILIMHBI B 00pa30BaTeIbHOM
porpaMMe.

®opMupyemMble KOMIIETEHIIUH

Pa3zjiennbl U TeMbl JUCHHUILIMHBI
! et (KoabI)

TeMBbI TIK-1

pasziea

—_
[\
[O8)
I

OcHoBrbl pabotel c MATLAB

OcHoBbI paboTs! ¢ Simulink +

1. Ocnosbl padorsl ¢ MATLAB,
Simulink u SimPowerSystems

OcHoBBI paboTsl ¢ SimPowerSystems
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2. MoaeaupoBaHue 3JIEeMEHTOB, YCTPOMCTB U

CHCTEM IJICKTPOIHEPIreTUKHU

MO,Z[G.HI/IpOBaHI/Ie " UCCIICAOBAHUC MICPEXOJHOIO
nmponecca B MHAYKTUBHOCTHU, KOHACHCATOPEC U
BBITIPSAMUTEIIC

MopenupoBaHue u UCCIeI0BaHHE
Tparcopmaropa

MoaenvpoBaHue U UCCIICIOBAHNE JIBUTATEIIS
IIOCTOSIHHOT'O TOKa

MO,Z[G.HI/IpOBaHI/Ie " UCCIICAOBAHNUC ACUHXPOHHOI'O
JABUTATCIIA.

MO,Z[e.HI/IpOBaHI/Ie 1 UCCJICOOBAHUC
OJTHOTpaHC(HOPMATOPHOM 1IEXOBOM MOICTAHIINHI

MonenupoBaHue U HCCIEIOBAaHUE
IBYXTpaHc(hOpMaTOPHOU IIEXOBOH MOACTAHIIUU
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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

CpencrBa onleHUBaHUS
Kpnrepuu onennBanusi pe3yJibTaToB 00y4eHUsI
HNuauxaropsl pe3yJILTaTOB 00yUeHusl
JMOCTHKEHUS . | IIpomexyt
HEYIOBJICTBOPUTE Tekymmit
KOMIIeTeHIINHT YIOBJIETBOPUTEIBLHO XOPOLIO OTJIMYHO OuHast
bHO KOHTPOJIb
aTTecranus
VJTK-TTK-1.1 He nemoHncTpupyer Yacrtuuno B ocHOBHOM B nonnoii mepe
o CMOCOOHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
Ocy1ectBisier
AGOTEL IO OCYIIIECTBIISTH PA0OTHI | CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
p 1o 00paboTKe U OCYITIECTBIISTH pa0OTHl | OCYIIECTBIISITH PA0OTHI | OCYIIECTBIISATH PadOTHI
00paboTke u cooOIIIeHIe
AT aHaIU3y 1o 00paboTKe 1 1o 00palboTKe U aHATM3Y | MO 0OpabOTKe 1 aHATIH3Y i SaUET
Y HAYYHO-TEXHUYECKON | aHAIU3y HAyYHO-TEXHUYECKON Hay4YHO-TEXHUYECKON ’
HAY4YHO-TEXHUUYECK . TEeCT
Oif MH(OpMALIH 1 UH(pOpMAIH 1 HAay4HO-TEXHUYECKOU UH(pOpMAIH 1 uH(pOpMAIIH 1
3VIIETATOR pe3yabTaToB uHpopMaI 1 pe3yabTaToB pe3yabTaToB
pesy o HCCIICIOBaHUM pe3yJIbTaToB HCCIICIOBaHUM HCCIICIOBAHMM
MCCIIEIOBAaHUI .
MCCIIE/IOBaHUM
NIK-TIK-1.2. He nemoHncTpupyer Yacrtuuno B ocHOBHOM B nonnoii mepe
Beimomnnsier CIIOCOOHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPHUPYET
SKCTIEPUMEHTHI U | BBIIOIHSATD CIIOCOOHOCTH CIIOCOOHOCTY BBITIONHAT | CIIOCOOHOCTY BBIIONHATE | COOOILCHNE
othopmiser IKCIIEPUMEHTHI U BBITIOJIHSTH IKCIIEPUMEHTHI U SKCIIEPUMEHTHI U ; 3a4€T
pE3YJIbTaThI ohopmIISITh AKCIIEPUMEHTHI U ohopMIIATh pe3ynbTaThl | OOPMIIATH PE3YIBTATHI TecT
WCCIICIOBAHU I Ppe3yAbTaThI 0(opMIISATh pe3yNbTaThl | UCCIICIOBAHUIA WCCIICIOBAHU I
VICCIIEIOBAHUI VICCIIEIOBAHUI
NAK-TIK-1.3. He nemonctpupyer YactuiHo B ocHOBHOM B nosnHOM Mepe
IloarorasnuBaer CIIOCOOHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
3JIEMEHTHI [IOZrOTABJINBATh CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
JOKyMEHTAIIWH, AJIEMEHTHI MO/ITOTABIIMBATh MO/ITOTABIIMBATh MOATOTABIIBATh
MIPOEKTOB, IJIAHOB | JIOKYMEHTAIIWH, 3IIEMEHTBI AIIEMEHTBI AIIEMEHTBI cooO1IeHe
Y [IPOrpamMm MPOEKTOB, TIAHOB U JIOKyMEHTAIIWH, JIOKyMEHTAIWH, JOKyMEHTAIIWH, ; 3a4éT
MIPOBE/ICHUS porpaMm MPOEKTOB, IJIAHOB U MPOEKTOB, IJIAHOB U MIPOEKTOB, TIAHOB U TeCT
OT/ENBHBIX 3TANOB | MPOBEICHUS MpOrpamMM MPOBEJICHUST | TIPOrpaMM MPOBEICHUS MIPOrpamMM MPOBEICHHUS
WCCIIEIOBATENIbCKU | OTAECNBHBIX 3TAIllOB OT/IENTbHBIX 3TAIlOB OT/IENTbHBIX 3TAIlOB OT/IENIbHBIX 3TAIOB
X pabot UCCIEA0BATENLCKUX UCCIEA0BATEILCKUX UCCIEA0BATEILCKUX HCCIIEIOBATEIILCKUX
pabot pabot pabot pabot
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4. KoMIJIeKT KOHTPOJIbHO-O0LIEHOYHBIX cpeacTB 1o aucuuivinie ""MATLAB, Simulink u
SimPowerSystems B 31ekTpo3HepreTnke'

Bomnpocsl k 3a4eTy ¢ OLIEHKOH

no aucuuniune «MATLAB, Simulink u SimPowerSystems B 2J1eKTpOTEXHHKE»

Pasznea 1. OcoBbl padorsl ¢ MATLAB, Simulink u SimPowerSystems

1.

2
3.
4
5

A e

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

[IpuBeauTe Ha3BaHue oCHOBHbIX OKOH MATLAB.

Ha3oBute HazHaueHne ocHOBHBIX OKOH MATLAB.

Kaxk coznate ckpunt?

Kak co3nats ¢pyHKIIUIO?

byner nu paGotare (yHKIuMsA, ecnu Ha3BaHWe (DYHKIIMU OTJIMYAETCS OT Ha3BaHusA (aiiyia ¢ IToH
byHKIIHEH?

MO>kHO 71 BBI3BaTh (PYHKITHIO U3 KOMaHIHOTO OKHA?

OOBscHUTE, KAKUM 00pa30M U TJie MOXKHO HalTH (pyHKimH cucteMbl MATLAB?

Kak 8 MATLAB M0HO c031aTh MacCHBBI?

Kaxk oOparmarorcs K 3JIeMEHTaM MaTpHUIIbI?

. Kakum cumBosioM 0603HaUaeTCs mporieaypa TpaHCIIOHUPOBAHHUs?

11.

C kakoii 1enplo mpu paboTe ¢ MAaTpUIlaMU U BEKTOPAMH HUCIOIB3YETCS TOYKA IMEepell OIeparusMu
YMHOXEHHUS, I€TCHUS?

Kak B MATLAB co3aatoTcsi KOMIUIEKCHbIE IEPEMEHHBIE?

Kakas ¢pyHkuus ucrnonb3yercs Ipu Co3JaHUK KOMITJIEKCHOTO uncia?

Uro o3Havaer "rrnobanbHas nepemenHas"?

B yem oTimune cTaHIapTHOTO IPOrPAaMMUPOBAHUS OT BU3YaITbHO-O0JIOYHOTO?

Kak co3garoT koMMEeHTapuu Npy HAlMMCaHUW CKPUIITOB?

Kaxk BbIBeCTH YHCIIEHHOE 3HAUYCHHE IEpEeMEeHHON B paboueit oomactu MATLAB?

Kak B MATLAB BeiBecTu rpadux GpyHkiumn?

Kakast ¢pyHKIMS HCTIONB3yeTCs A PelieHus: CUCTeMbI T PepeHIInanbHbIX YpaBHEHHI?
Kak BocCTaHOBUTH pacloJIOKEHHE OKOH, 33JITaHHOE MO YMOJTYaHUIO?

Kak M0HO 3amyCTUTh CKpUIIT?

Pa3nen 2. MoaeaupoBaHue 3JIeMEHTOB, YCTPOHCTB M CHCTEM JIEKTPOIHEPIreTHKH

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

Kaxk co3mars okHo Monenn Simulink?

Kax n3menuts napametpsl 6;10k0B Simulink?

OOBsICHUTE, KaK COEIUHAIOTCS OJIOKH?

Kak HazpiBaercst 670K, KOTOPBIM CO3aeT CTyNEeHYaThbli CUurHan?
HazoBute ocHOBHBIE O510KkM OnOroTekn SimPowerSystems.

Kaxue 6;10ku cO31aHbI U1 BU3YaIH3allud CUTHAIOB?
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28. Ortkpoiite 070K aCHHXPOHHON MAIIMHBI U IEPEYUCITUTE €€ TapaMeTpPBL.
29. Kaxko#i 0JI0K UCTIOIB3YETCS IS CO3/TaHMsI KOPOTKHUX 3aMbIKaHUH B MOJICIIH.

30. Kakue 0;10ku mpeHa3HAYCHBI I U3MEPEHUS TOKOB ¥ HAITPSHKCHHH ?

Kpurepun oueHKku nNpoMeKyTOYHOM aTTecTannu (3a4eT ¢ OLEeHKOI)

OuenKu «omauyHo» 3aciy>KuBaeT 00y4yarolUIiCs ecliu OH:

® TI0Ka3aJ IIyOOKHue U MOJIHbIE 3HAHMs pabouero MaTepuana;

® TIOJHOCTHIO MOHHMMAET CYIIHOCTh M B3aUMOCBSI3M PACCMATPUBAEMBIX IPOLIECCOB M SBICHUU NPHU
OTBETax Ha BOIPOCHI;

® aKTHBHO M TBOPYECKH pabOTa Ha MPAKTUICCKUX 3aHATHUSX;

®  BBINOJIHWI BCe GOPMBI yUeOHOM pabOThI C BEICOKUMHU PE3YJIbTaTaMH.

OuenKu «xXopouioy 3acily’kuBaeT 00y4aroIunics eciii OH:

e TI0Ka3ajl XOpoIlKe 3HaHus pabodero Marepuana;
® JIOCTaTOYHO XOPOIIO MOHUMAET CYIIHOCTh M B3aMMOCBSI3U PACCMAaTPUBAEMBIX IPOLIECCOB;
® J[acT MpaBWJIbHBIC OTBETH HA HEKOTOPHIE BOIIPOCHI IIPH JOTIOJHUTEIBHBIX (HaBOIAIINX ) BOIPOCAX;
® aKTHBHO M TBOPYECKH PadOTall Ha MPAKTHYECKUX 3aHATHAX;
®  BBINOJHUI BCe (POPMBI YUeOHOM pabOTHI C MOJIOKUTEIEHBIMU OLEHKAMH.
Ouenku _«yooenemeopumenbHoy 3acCIy)XUBAaeT OOydYalolUiics, OOHApYXHUBIIMHA B LEJIOM

JnocTtaTouyHoe (YyAOBJIETBOPUTENIbHOE) 3HAHME Y4eOHOTro MaTepuana, TEXHUYECKOW JOKYMEHTAIluH,
HOPMAaTUBHOM TNpaBoBOil MHGOpMAIUU, yMEIOIUNA CBOOOJHO BBINOJHATH 33JaHUS, MPEAYCMOTPEHHBIE
MPOrPaMMOil, YCBOMBIIMKA OCHOBHYIO M 3HAaKOMBIM C JOMOJHUTEIBHON JIMTEPATYpOH, PEKOMEHI0BAHHOMN
Kadeapoi.

Ouenku «Hey00e1emeopumenbHoy BHICTABISETCS O0ydYalOMIMMCS, OOHAPYXHUBIIUM IPOOENbI B

3HAHUSAX OCHOBHOTO Y4eOHOro Marepuaia, JONMYCKAIOUIMM MPUHIUIHAIbHBIE OIMIMOKHA B BBIMTOJTHEHUHU
NPEIYCMOTPEHHBIX MPOrpaMMoil 3aganuid. Takol OIEHKH 3acCiIy>KUBAIOT OTBETHI O0YYaroIIUXCs, HOCAIIHE
HECHCTEMAaTU3UPOBAHHBIN, OTPHIBOUHBINA, MOBEPXHOCTHBIM XapakTep, KOraa OOyJarolIuiicss HE MOHHUMAeT
CYILECTBA U3J1ara€MbIX UM BOIIPOCOB.
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KommekT 3aganuii 1uist pacyeTHO-rpaduueckoii padboTbl

no guctuumae «MATLAB, Simulink u SimPowerSystems B anekTpoTexHHKE)»

Tema: MATLAB, Simulink u SimPowerSystems B 351eKTpoTEeXHHUKE.
3aganme: OcCymIecTBUTh pPAcyeThl CTATHUECKUX M JUHAMUYECKHX PEXKHMOB pPa0OTHI  pa3iIM4YHBIX
JNEKTPOIHEPIETUUECKUX YCTPOMCTB M CUCTEM, HCIOJIB3Ysl HE TOJNBKO SA3BIK NPOTrPAMMHPOBAHMS CHCTEMBI
MATLAB, HO 1 ero pacmupeHuii BU3yaibHO-01049HOT0 MoaenrpoBanus Simulink u SimPowerSystems.

PacueT pexumMoB paboThl TpaHchOpMaTOpa U ACUHXPOHHOTO JBUTATelIs OCYILECTBUTH C ITOMOIIBIO
BCEX TPEX MPOTrpaMMHBIX IMPOIYKTOB, MEPEUYMCIEHHBIX BbllIE. IIpn 3TOM B HUX ClE€IyeT HCIOJIb30BaTh
OJIMHAKOBBIC I1apaMETpPbl YCTPOMCTB, YTO IO3BOJIUT IIOJYYUTb WJIECHTHYHBIC pE3YJIBTAaThl U OLICHWUTH
JOCTOMHCTBA M HEAOCTaTKM KaXJ0ro M3 NporpamMmHblx npoayktoB cucremel MATLAB. Ilposectu
MCCIICJOBAHNE BIIMSHUS IaPaMETPOB HA TUHAMUYECKUE U CTATUYECKUE XAPAKTCPUCTUKH.

Pacuer ocTanmbHBIX YCTPOWCTB U CHCTEM OCYIIECTBUTH CpelcTBaMH paciuiupeHus SimPowerSystems
cucremsl MATLAB.

Hcxonnble nanHble U pacdeTHO-TpapuuecKoi paboThl BHIOMPAIOTCS MO MOCIEAHUM JIBYM IH(pam
3a4€THOM KHUKKH U3 TAOJIUL, IPUBEICHHBIX HUXKE.

Hcxonnpie qanubie TpexdazHoro TpanchopmaTopa 1t pacdeTHO-rpadudecKoi paboThI

s = JInHeliHbIE HANIPSKEHMS,
E‘:? [Motepu COS @, S = u,/U,,,xB
S[E S2n’ uK’ ]x’ RuRL = qm)
52 | «BA o % (RC) 2 E [pennocnenuss uugpa
2E p | =5 ampa
== P,, Bm o Harpyska S
=1 Bm 0;1(2;3[4;,5[6;718;9
0 25 180 560 4,5 | 4,8 1/0,8 Y/Yg-0
1 40 250 800 |45 | 4 1/0,8 | A/Yg-11
2 63 355 1090 | 4,533 | 1/0,81 | Y/Yg-0
3 100 500 1500 | 4,5 | 2,7 | 1/0,81 | A/Yg-11
4 160 | 700 | 2700 |55 | 4 | 1/0,82 | Y/YgO0 | = | Z || S| S
S oS = w %
5 | 250 | 1000 | 3800 |55 (35| 1/082 |AYgll |© | S| 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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Hcxonnble HOMUHAIBHBIE JAHHBIE U [IAPAMETPbl ACHHXPOHHOI'O ABUIATENIsl ¢ KOPOTKO3aMKHYTBIM pOTOpoM it PI'P

Ilocnen.
un(l)pa nZH’ })Zu’ Unun’ fi’ n L1o—7 7, LZJ’ M, Ja();JM, p
mudpa 00/Mmun kBm B Iy Om I'n Om I'n I'n KM’
0 1430 4 1,405 0,0059 1395 00058 | 10,1722 060(11351;
1 1440 7.5 07384 |  0,0031 07402 | 0003045 | 0,1241 0603; 53 ;
2 1460 15 02147 | 0.0011 02205 | 0,00093 | 006419 0(’)1 ?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 | 0,0151 | L2313 | 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/II\/'I MOMCHT Harpy3KI/I B OTHOCUTCJIBHBIX CANHHUIIAX
[Tpeanocnensis nmudpa mmdbpa 0 1 2 3 4 5 6 7 8 9
Crarudeckuii MOMEHT Harpysku B o.e., M . 0,5 06 | 0,7 | 08 0,9 1,1 1,2 1,3 | 14
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Kpurepum ouenku:

- OUCHKA (3AYMEHO0» 6blCMABIAENCA 06yqai0me/wy0}z, eciu

BBIMIOJTHEHHBIE 3aJ]aHUs MPECTABICHbl B YCTAHOBIIEHHBIE CPOKH, B MOJHOM oObeMme, HE TpeOyloT
JIOTIOTHUTEILHOTO BPEMEHH Ha 3aBEpIICHHUE;

cobmoieHb! TpeOoBaHus, peabsaBisieMblie K PI'P;

JEMOHCTPHUPYIOTCS TEOPETUYECKUE 3HAHUS, TPAKTUUECKIE HaBBIKU U YBEPEHHOE UX MPUMEHEHUE TpU
pelIeHuN THIMOBBIX 3a7a4 C MOMOINBIO si3bIka mporpammupoBannss MATLAB, a Takxke OubGamorex
0JIOKOB, KOTOpBIE UCTIONB3YIOTCS B pacmuperusx Simulink u SimPowerSystems cuctemsr MATLAB;
OTCYTCTBYIOT IrpyObie omuoku PI'P;

COIEPKATEIBHO U apTYMEHTUPOBAHO OTBEYAET HA BOMPOCHI, CBsi3aHHbIE C PI'P.

- OUCHKA «(Hé 3a4UmeHOo» 6blcmdAaeisienics 06)/1161701//[6]%)/0}1, eciu

paboTa He cjaHa B CPOK WITH UMEET OOJBIIIOE YHCIIO OMUOOK B BHIYUCICHUSX;
paboTta odhopmIieHa B BBICIIEH CTENEHN HEOPEIKHO;
IIPU 3alIUTE 00YYAIOIIUIICS IEMOHCTPUPYET CYIIECTBEHHOE HEMOHUMAaHUE TPOOIIEMBI;

00y4JaroImuicst He MOXKET MPOIEMOHCTPUPOBATH MPAKTHYECKUE HABBIKK paboThl B cucteme MATLAB

IIpU pCHICHUH TUIIOBBIX 3a1a4;

06y11a101111/11‘/'lc;1 HE MOJXKET OTBETHUTh Ha OOJIBIIMHCTBO BOIIPOCOB IpernoaaBarcyiA II0 TEMC

BEINOJIHEHHOI PI'P.

Tecter mys Texymeit arrecramuu (I1IK-1)

no quciuinHe «MATLAB, Simulink u SimPowerSystems B 2JIeKTpOTEXHUKE 17151 CTYJEHTOB HAIPABIICHUS

noArotoBkH (cnenuanbHocTh) 13.03.02 DnekTposHepreTuka u 3IeKTPOTEXHUKA

1. MATLAB — 310 cokpailileHue OT CJIOB

1

2.
3.
4.

Mathematical Laboratory (MaremaTtuueckas 1a00paTtopusi)
Matrix Laboratory (MaTpruHast 1abopaTopusi)
Materialized Labour (oBeriecTBIeHHBIN TPy/)
Mathematical Labour (MaTeMaTI/IqleCKaj{ pabota)

2. Ilakets! pacmupennii cuctemsl MATLAB HasbiBatoTCst

1

2.
3.
4.

Toolkits
Tools

Toolboxes
Toolmakers

3. bonpmmHCTBO KOMaHA B PyHKIUH cucteMbl MATLAB xpaHuTcst B BUie TEKCTOBBIX (haijIoB C

pacumpeHuemM
1. r

2. .m

3.0p

1 .
BLI,HGJ'II/ITL u BLI6paTL YCPHbIU LBET TCKCTA.
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10.

11.

Kaxkoe oxno cucremst MATLAB npennasnaueHo [uist BBOJa YUCEN, IEPEMEHHBIX, BBIPAKEHUN U KOMaH/,
JUTSL IPOCMOTpA PE3yIbTATOB BEIYMCICHUM U OTOOpaKEHUSI 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 BEIPAYKCHUIA
4. nns mepeMeIneHus Kypcopa BHH3 MM BBEPX HA OJIHY CTPaHUILY

Jlis oTnenenHus menoi yactu ymncia ot apoonoit B MATLAB ucnonb3yercs

1. Touka

2. 3ansgras

3. TOYKa C 3aIATON
4. nBOETOYHC

Jlnst 0603HaueHNsT MHUMOW €TMHUIIBI B KOMITIEKCHBIX unciiax B MATLAB 3ape3epBupoBaHo /1Ba
CHUMBOJIa
l. iuj

2. ink
3. juk
4. due

Jnst mepenoca JHABIX hopmydt Ha Ipyryio ctpoky B MATLAB ucnonbs3yercs cuMBoO
1. naBoeroune

2. TOYKa C 3arsTon

3. MHOroTo4ue

4. Ttupe

IIpu 3apanuu Bektopos u matpull B MATLAB npumensitorces
1. xpyribie cCkoOKH

2. KBaJpaTHbIE CKOOKH

3. dwurypHbie CKOOKH

4. 7Be KOCBIE YepThI

s moctpoenus rpagukoB B muHeitHOM Macmtabe B MATLAB ucnons3yercst pyHKIus

1. bar

2. plot

3. subplot
4. figure

Kaxkas ¢pyHKIms mo3BosieT paznenuts rpadpudeckoe okHo MATLAB Ha HECKOIBKO MTOJIOKOH U BBIBECTH B
KaX/IOM U3 HUX TpaduKu pa3aInyHbIX QyHKIHHA
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12.

13.

14.

15.

16.

17.

18.

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

Komanna text 8 MATLAB no3BossieT 0ToOpa3uth
1. Haamwch B 331aHHOM MecTe rpaduka

2. Ha3BaHWE T'OPU3OHTAITLHON OCH

3. 3aroyioBOK rpaguka

4. Ha3BaHUE BEPTUKAIHLHON OCH

st co3manust MaTpHIlbl ¢ HyJIeBbIMU d1eMeHTaMu B MATLAB cityxuT BcTpoeHHas GyHKIIAS

1. null

2. zeros
3. ones
4. ans

Kaxoii 13 nepedncieHHbIX HUKE ONEPaTOPOB SIBISAETCS ONEPATOPOM IO3JIEMEHTHOIO YMHOXKEHHUSI B

MATLAB
1. *

2. %

3.
4./

Jnuny Bektopa B MATLAB M0OXKHO onpeienuTh ¢ MOMOIIbI0 (PyHKIHH
1. dlina

2. width
3. long
4. length

Hnst wero B MATLAB ucnons3yrorcst onepatopst ".+" u ".-"
1. U1 BBIOJHEHMSI TIOJIEMEHTHOTO CIIOYKEHHS ¥ BHIUMTAHUS
2. NI CIOYKEHUS U BBIYMTAHHS MATPHUL]

3. Taxux oneparopoB B MATLAB He cymectByer

4. 17151 yMHOKEHHS BEKTOPOB

C nomorsio kakoil pyHkmy B MATLAB M0OXHO BBIITOTHUTH 00palieHre MaTpHUIIbl
1. cmoMorpro GYHKIMA pinv

2. CTOMOIIBIO PYHKIHH SINV

3. cnoMortpo GYHKIMHA Cinv

4. cTmoMoIIb0 QYHKIUH inV

Kaxoit 11BeT Mo yMoruaHHIO UCIIOJIb3yeT peaakTop m-¢aiiioB B MATLAB nins Beiaenenus
CUHTAKCUYECKUX OIMHUOOK B KOJI€ IPOrPaMMBI

1. cunmi

2. KpacHbIH
3. 3eIeHBIM
4. KeNThIN
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19. B kakoii yactu rmitaBaoro okaua MATLAB Beigarorcst cooO1ienns o0 ommokax?
1. BcCTpOKe COCTOSHUS
2. B okae Command History
3. B Current Folder
4. B KOMaHIHOM OKHE

20. Yto mpoucxoaut npu BeinojHeHun komanasl A' B MATLAB?
1. TpaHcnoHupoBaHUe A
2. HaxXOXIIEHHUE ONPENEIUTEIS MaTPULIbI A
3. HaxOXXJICHUE MaTPHIIbI, OOPaTHOM K A
4. HaXOXICHUE CYMMbI SJIEMEHTOB MaTPHUIIBI A

21. Ha kakoit u3 MUKTOrpaMM U300paKeH UCTOYHUK MTOCTOSTHHOTO CUTHAJa?

3 b Ap L)

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

22. Ha xakoif U3 MUKTOrpaMM H300paKeH UCTOYHUK CUHYCOUIAIbHOTO CUTHaa?

3 ik Ap 1)

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

23. Ha xakoif u3 muKTOrpaMm u300paxeH ocuuuiorpag?

3 b Ap 1)

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

24. Ha kakoit u3 MUKTOrpaMM U300paKeH reHepaTop CTYIEHYaTOTo CUTHaia?

3 b Ap L)

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

25. Ha kakoit u3 MUKTOrpaMM U300paKeH KOHIIEBOM MPUEMHHUK (3arIyIika)?

N— CECEEE

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

26. Ha xakoif u3 muKTOrpaMm u300paxeH HuppoBOn AUCIUICH?
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NI CECEEE

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

27. Ha kakoit u3 MUKTOrpaMM U300pakeH rpadornoCcTpouTeNb?

N C s

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

28. Ha xakoif u3 MUKTOrpaMm M300paKeH UCTOYHUK TEKYIIETO 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?

N du/dt ¥ L RN )§f>

s+1

ryr Integrator
erivative Integrator Transfer Fen Limited

30. Ha xaxoii u3 TUKTOrpaMM U300paxkeH OJIOK nepenaTouHoi Gpynxumn?

N du/dt ¥ Lb RN )§f>

v s+1 Integrator
erivative Integrator Transfer Fen Limited

31. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK HHTerpaTopa’?

s+1

D du/dt ¥ Lb RN )§f>

— Integrator
erivative Integrator Transfer Fcn Limited
1. 2. 3. 4

32. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK MHTETpaTopa C OrpaHuYCHHEM ?

M du/dt Y Lb Y )§f>

v s+1 Integrator
erivative Integrator Transfer Fcn Limited
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33. Ha kaxoii u3 NUKTOrpaMM U300paxkeH O6J0k cymmaropa?

e TR
Product Divide
1.

Sum Gain
2. 3. 4.

34. Ha xakoif u3 TUKTOTpaMM H300pakeH OJIOK YCHUITUTEINS?

I x b @ % b ¥ >
Product Sum Divide
l.

Gain
2. 3. 4.

35. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK BBIYUCIICHUS TTPOU3BEICHUs?

p B
X
3 % b e, > 3% b ¥
Product sSum Divide Gain
1. 2. 3. 4.

36. Ha xaxoii u3 TUKTOrpaMM U300pakeH OJIOK JieIeHus?

)

EISE VI
Product

*

D)
Divide

Sum Gain
1. 2. 3. 4.
37. Ha xaxoii u3 TUKTOrpaMM U300pakeH OJIOK MYJIbTUILIEKCUPOBAHUS (0OObEIMHEHNUS) CUTHATIOB?
>
} SN Al ) [A]
>—=
Mux Switch From Goto
1. 2. 3. 4.
38. Ha xakoif u3 mUKTOrpaMM H300pakeH OJIOK YIPaBISIEMOTO TIEPEKITIOYATENIs] CATHATIOB?
>
} NN Al D [A]
>—=
Mux Switch From Goto
1. 2. 3. 4.

39. Ha kaxoii u3 TUKTOrpaMM H300pakeH OJIOK IpreMa CUrHajla OT Apyroro 0yoka (0e3 JIMHUM CBA3H)?
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FEANES Al ) [A]

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

pV.AVAY

40. Ha xako# u3 muKTOrpaMM U300pakeH OJIOK Tepeiauu CUTHaIa B Ipyroi 010k (03 TMHUM CBS3H)?

>
} RN Al D [A]

»—=
Mux Switch From Goto
1. 2. 3. 4.

41. Ha kako# u3 muKTOrpamMM U300pakeH 010K 01HO(ha3HOTO HCTOYHUKA HAMPSHKEHUS TIEPEMEHHOT0 TOKa?
o

4 !
] DR
DC Voltage Source Three-Phase Source
1. 2.
9 ®
AC Voltage Source Controlled Voltage Source
3. 4.

42. Ha xakoil u3 nukTorpaMm u300paxeH 0JI0K Tpex(}a3HOTo UCTOYHHUKA?
o

+ i
T I”—@-‘Vﬁ—rﬁmﬂ o
DC Voltage Source Three-Phase Source
1. 2.
9 ®
AC Voltage Source Controlled Voltage Source
3. 4,

43. Ha kako# u3 MUKTOrpaMM U300pakeH OJIOK MCTOYHUKA HANIPSHKEHHS TTOCTOSTHHOTO TOKa?
-]

i Alg
! s
DC Voltage Source Three-Phase Source
1. 2.
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o +

® ©

AC Voltage Source Controlled Voltage Source
3. 4.

44. Ha xakoi n3 MUKTOrpaMM U300paKeH OJIOK YIPaBIsSEMOT0 HCTOYHHKA HAIIPSKEHUS?
o

+ e
I ]
DC Voltage Source Three-Phase Source
1. 2.
® ®
AC Voltage Source Controlled Voltage Source
3. 4,

45. Ha kako#t u3 muKTOrpamMm u300pakeH 010K o1HO(ha3HOTo JIUHEWHOTO TpaHchopmaropa?

oA aa

aC ca

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

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

ok am

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

47. Ha xako¥ 3 TUKTOTrpaMM U300pakeH OJIOK, COCTOSIIUIN U3 IIENH MMOCIeI0BATETFHO COSTMHEHHBIX
AKTHUBHOTO CONPOTUBJIEHUS, UHAYKTUBHOCTH U €MKOCTH?
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et oA

Series RLC Branch

Three-Phase Breaker

1. 2.
Three-Phase g E
Transformer £

(Two Windings) Linear Transformer

3. 4.

48. Ha xako# 13 MUKTOrpamMM H300pakeH OJIOK Tpex(pa3zHOTO ABYXOOMOTOYHOTO TpaHchopmaropa?

i s S

Three-Phase Breaker Series RLC Branch

1. 2.
Three-Phase g =
Transformer E:.

(Two Windings) Linear Transformer

3. 4.

49. Ha kako#t u3 MUKTOrpaMM U300pakeH 0JI0K aCHHXPOHHOUN MaIlIMHbBI, TapaMeTpbl KOTOPOH 3a/1al0TCs B
OTHOCUTCIIBHBIX el[I/IHI/II_[aX?

Asynchronous Machine Asynchronous Machine
pu Units SI Units

yom L P
)w@::

Synchronous Machine

DC Machine
3.

pu Fundamental
4,

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

Asynchronous Machine
pu Units
1.

Asynchronous Machine

SI Units
2.
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yom L P
)w@::

Synchronous Machine
DC Machine pu Fundamental
3. 4.

51. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK aCHHXPOHHOM MAIIMHBI, ITApaMeTPhl KOTOPOU 3a7al0TCS B
cucreme CH1?

@ @Y
P NS L
Asynchronous Machine Asynchronous Machine
pu Units SI Units
1 2.
ym L P

N

Synchronous Machine
DC Machine pu Fundamental
3. 4.

52. Ha xaxoii u3 TUKTOrpaMM U300pakeH OJIOK MOoIpoOHOI MOIEIH CHHXPOHHON MAITMHBI, TapaMETPhI
KOTOPOM 33/1aI0TCS B OTHOCUTENBHBIX €AMHULIAX ?

O YO
f el
Asynchronous Machine Asynchronous Machine
pu Units SI Units
1. 2.
yem, [P

U

Synchronous Machine
DC Machine pu Fundamental

3. 4.

53. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK JIJIsi U3MEPEHUS HAPSKCHUS?

Ja
m

OENE Jg >

LS

Universal Bridge Ideal Switch
1. 2.
i ol +
o+ _f ol VP
Current Measurement Voltage Measurement
3. 4.
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54. Ha xakoif ©3 TUKTOrpaMM H300pakeH OJIOK JJIs U3MEpPEHHUs ToKa?

Ja
way T Mg m
::i : i(yndarf
Universal Bridge Ideal Switch
1. 2.
3 ol +
o+ _f al. Vv >
Current Measurement Voltage Measurement
3. 4.

55. Ha kaxoii u3 TUKTOrpaMM H300paxkeH OJIOK YHHBEpCaTbHOTO MocTa?
D

day )9 m [
nﬁ?& " l'.|1-|:/=:r2n

L8

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

56. Ha xakoif u3 TUKTOrpaMM n300pakeH OJIOK UeaTbHOTO KiTtoua?
Ja

Ay T )L m P
::ﬁ - =ty
Universal Bridge Ideal Switch
1. 2.
3 ol +
o+ _f ol Vv >
Current Measurement Voltage Measurement
3. 4.

57. Ha xakoif u3 mUKTOrpaMmM n300paxeH 0J10k ObicTporo npeodpazoBanust Oypoe?

Mvabc PP
3 ulh Sabe QP
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
) RMS D 3 THD P
RMS THD
3 4.

58. Ha xako# u3 MIKTOTpaMM U300pakeH OJIOK BEIYUCICHUSI MTHOBEHHBIX 3HAYCHUH aKTUBHOW M PEaKTHBHOU
MOITHOCTEN Tpex(pa3zHONH CUMMETPUYHON CHHYCOMIAIbHOM CUCTEMbI TOKOB U HANIPSDKEHUH?
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Jvabc PP

3 ulh e Qb
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
Y RMS D S THD D
RMS THD
3 4.

59. Ha kaxoii u3 TUKTOrpaMM H300paxkeH OJIOK, paCCUUTHIBAIOIINI KO (UIIMEHT TapMOHHUYECKUX

MCKaXEHUI?
Mvabe P
3 lulh Yabe Qp
Zup Power
Fourier (3ph, Instantaneous)
1. 2.
> RMS D 3 THD D
RMS THD
3 4.

60. Ha kakoii u3 nukTorpaMm u300paxeH OJIOK pacuera AeHCTBYIOIMIETO (CPeIHEKBAAPATUIHOTO) 3HAUCHUS
CHHYCOUJIaJIbHOTO CUTHaia?

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

1. 2.

Y RMS D » THD B
RMS THD

3 4.
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MeToau4YecKHue MaTepuaJibl, oNpeae/saomye
npoueAypbl OLleHNBAHUSA KOMIETEHLUU

Kputepun onieHuBaHus Ka4ecTBa YCTHOIO OTBETA
Ouenka _«omauuHno» BBICTABISIETCS 3a TIYOOKOE€ 3HAHHWE MPEIyCMOTPEHHOTO MpOorpaMMoii

Marcpuaia, CoACpKameCrocss B OCHOBHBIX W HJOIOJHUTCIBHBIX PCKOMCHIAOBAHHLIX JIMTCPATYPHBIX

UCTOYHUKAX, 3a YMEHUE aHAJINU3UpPOBaThb HM3ydyaeMble SBJICHUS B HX B3aUMOCBS3M M JTUAIEKTHUYECKOM
Pa3BUTHUH, IPUMEHATH TEOPETUUECKUE MOJIOKEHHUS.
Ouenka «xopouioy BBICTABISETCS 3a TBEPAOE 3HAHHME OCHOBHOrO (IIPOrpaMMHOI0) Marepuaia,

BKJIFOYasi pacyeThl (Mpu HEO0OXOJAMMOCTH), 32 TPAMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MIOCTaBJICHHBIC BOIIPOCHI, 32 YMEHHE IPUMEHSITh TEOPETUICCKHUE TIOJIOKCHHUS.
Ouenka «y0o0eemeopumebHoy BHICTABISIETCS 32 00Iee 3HAHUE TOJIHKO OCHOBHOTO Marepuaia, 3a

OTBETHI, COJIEPKAle HETOYHOCTU WM CclIab0 apryMEeHTHPOBAaHHBIE, C HApYIIEHHEM IOCIIEI0BaTEIbHOCTH
U3JIOKEHUS MaTepuaa, 3a ciadoe MpUMEHEHHE TEOPETUIECKUX MOJIOKEHUH.

0uem<a «Hevdoeﬂemeopumeﬂbno» BBICTABIIICTCS 32 HE3HAHUE 3HAYUTEIbHON 9aCcTH MporpaMMHOTO

MaTtcpualia, 3a CyliCCTBCHHBIC OIIMOKK B OTBETaX Ha BOIIPOCHI, 3@ HCYMCHUC OPUCHTHUPOBATLCA B OCHOBHBIX
NOHATUAX AUCHUIIIIUHBI.

Kpurepun onieHuBaHus TeCTUPOBAHUS
[Ipu TecTupoBaHuM BCe BEpHBIE OTBETHI NpuHUMaroTcs 3a 100 %.

IIpu otBere Ha 90% - 100% TECTOBBIX BOIPOCOB CTABUTCS OLIEHKA «OTIMYHO.

IIpu otBete Ha 75% - 90% TECTOBBIX BOIIPOCOB CTABUTCS OLIEHKA «XOPOLIOY.

IIpu otBete Ha 50% - 75% TECTOBBIX BOIIPOCOB CTABUTCS OLIEHKA «yIOBIETBOPUTEILHO.

[Ipu oTBere Menee yem Ha 50% TECTOBBIX BOIIPOCOB CTABUTCS OLIEHKA «HEYIO0BIETBOPUTEILHO.

Kpurepun oneHuBaHus pe3y1bTATOB OCBOCHHUS TUCHHUIINHBI
O1eHKa «OTJIIMYHO» BBICTABIISIETCS 3a TIyOOKOE 3HAaHHE MPEAYCMOTPEHHOT0 MPOrpaMMoil MaTepuana,

COACPKAIICTOCA B OCHOBHBIX U JOIMOJIHUTCIIbHBIX PCKOMCHAOBAHHBIX JIMTCPATYPHBIX HCTOYHUKAX, 3a YMCHUC
AHAJIM3UPOBATE H3YYACMbIC ABJICHUA B HUX B3aUMOCBA3U W JUAJICKTUYCCKOM pPAa3BUTHUH, IIPUMCHATH
TEOPETUYECKHE MTOJIOKCHHUS.

O1eHKa «XOPOIIIO» — 33 TBEPJIOC 3HAHWE OCHOBHOTO (IIPOTPaMMHOT0) MaTepralia, BKIIOYasi pacueThl
(mpu HEOOXOAMMOCTH ), 32 TPAMOTHBIE, O€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MTOCTABIICHHBIE BOTIPOCHI,
3a yMEHHUE NMPUMEHSTh TEOPETHUECKUE TTOJIOKEHUSI.

OrneHka «yIOBIETBOPHTEIBHO» — 3a O0Iee 3HAHWE TOJHBKO OCHOBHOTO MaTephaia, 3a OTBETHI,
COACPpKAIINEC HCTOYHOCTHU NI cna60 APTYMCHTUPOBAHHBIC, C HAPYIICHUCM MMOCIICAOBATCIbHOCTH U3JI0KCHUS
MaTepuana, 3a c1aboe MpUMEHEHUE TEOPETUUECKUX MTOJI0KECHH.

OreHKa «HEYIOBIETBOPUTEIHHO» — 32 HE3HAHHUE 3HAUYUTEIBHON YacTH IPOrPaMMHOTO MaTepHuaa, 3a
CYIICCTBCHHBIC OI_HI/I6KI/I B OTBCTAax Ha BOIIPOCHI, 3@ HCYMCHUC OPUCHTHUPOBATHCSA B OCHOBHBIX IOHATHUAX
JUCHUITIIUHBI.
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[IpuioxkeHue 2. AHHOTaALMA pa6oyeld NpOrpamMmabl

Jucupminya MATLAB, Simulink 1 SimPowerSystems B 3/ieKTpoTeXHUKe

(Mopyib)

Peanuzyembie [TK-1. CiocobeH ocyIiecTBIsITh HaydHO-UCCIISIOBATEIILCKHE U

KOMIIETEHIINH ONBITHO-KOHCTPYKTOPCKHE PAaOOThI 110 OTACIIBHBIM pa3/ieliaM TEMBI.
[1K-1.1. OcymectBiusier paboThl 0 00pabOTKE U aHATHU3Y
HAyYHO-TEXHUUYECKON MHPOPMAIH U PE3yIbTAaTOB HCCIIeI0BaHUN

Nuankaropsr [1K-1.2. BeinosnHseT 3KCrepuMeHThl 1 0(OpMIISET pe3yabTaThl

JOCTHXKCHUA HUCCIIEIOBAHNU

KOMITETEHIIUH

[1K-1.3. TloaroraBnuBaeT 3JIEMEHTHI JOKYMEHTALINH, IPOEKTOB, IIJIAHOB U
MIporpamMM IPOBEICHHS OTJEIBHBIX ATAIIOB UCCIIEIOBATEILCKUX Pa0doT

TpynoemMKocTs, 3.€.

144/4

DopMBI OTYETHOCTH
(B T.4. IO CEMECTpam)

O®O: 3auer ¢ OLEHKOH B 7 ceMecTpe
3DO: 3a4eT ¢ OIEHKOM B 9 cemecTpe
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