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1. HEJIM OCBOEHHUA AU COUII/INHbI

OCHOBHOIi 1eJbI0 OCBOCHMS IUCLUUIUIMHBI SBISETCS (OPMHUPOBAHUE Yy OOYyYaromuxcs
HEOOXOJMMBIX 3HAHWH, YMCHHUI W HABBIKOB, KOTOPBIC IMO3BOJISIT UM HCIOJIH30BATh COBPEMEHHOE
0JI09HOE BU3YaJIbHO-OPUEHTHPOBAHHOE UMUTAIIMOHHOE MOJICITUPOBAHHE YIEKTPOTEXHUICCKUX U
MEXaHWYECKUX cucTeM B cpene Simulink/Simscape pacmmpenuss MATLAB.

[Tocnemusist (akTHUECKH CTajda MUPOBBIM CTaHIAPTOM B O0JACTH MaTeMaTHYECKOTO W
HAYYHO-TEXHUYECKOTO MPOrPpaMMHOT0 OOecredyeHus, B TOM YHUCIE TpU MPOBEACHUU
HAyYHO-UCCIIEIOBATEIbCKUX, MPOEKTHO-KOHCTPYKTOPCKUX pabor, CBSI3aHHBIX c
ANEKTPOTEXHUIECKUMHU YCTPOMCTBAMH H AJIEKTPOIHEPTETUICCKUMHU CHUCTEMAMHU.

3agauM U3y4eHUs TUCIUILTHHBL:

— Kpartkoe 3HakomcTBO c cucrtemoi MATLAB, cpenoili BH3yaJbHOTO MOJEIMPOBAHUS
Simulink u ee 6uGIMOTEKOM OJIOKOB;

— H3ydenue O6ubnmotek Simscape, B COCTaB KOTOPBIX BXOJAT OJIOKH, MPEIHA3HAYCHHbIE IS
MOJICTUPOBAHMSI MHOTOJUCIUIUTMHAPHBIX (U3UYECKUX CHUCTEM, HAPUMED, SJIEKTPUUECKUX,
MarHUTHBIX, MEXaHUYECKUX U T.1.;

— oOyueHue METOAMKE CO3JaHMsl BU3YalIbHO OJOYHBIX MOJENEH CHUCTEM U YCTPOMNCTB
INEKTPOTEXHUKH U AJIEKTPOMEXAHUKU;

— ¢opMupoBaHue HaBBIKOB MIPOBEICHUS HAyYHO-HCCIIEI0BATEIbCKIX u
MPOEKTHO-KOHCTPYKTOPCKUX PaboT C UCIIOJIb30BAHUEM Simscape;

— (QopMHpOBaHHE HABBIKOB [0 aHAIM3Y W MOJCIMPOBAHUIO SJICKTPHYECKUX IIETeH, a Tarke
pacyeTy peXuMOB pabOThl 00BEKTOB MTPOPECCHOHATILHON JAEATETHHOCTH.

2. MECTO JUCLHMIIJIMHBI B CTPYKTYPE
OBPA30BATEJ/IbHOM MIPOTPAMMAbI

2.1. Jucuunnnaa «OCHOBBI MOJEIMPOBAaHUS B Simscape» OTHOCHUTCS K (PaKyJIbTaTUBHBIM
nucturnaaM yaeonoro miana (OT/.02). OHa umeeT TECHYIO CBS3b C IPYTUMH TACIHUILUIAHAMH.

2.2. B Tabnuiie mpuBeIeHBI IPEANISCTBYIONINE U MTOCIEAYIONINE TUCIUTIINHBI, HAPaBICHHBIE
Ha (OPMHUPOBAHUE KOMIIETECHIIUN JUCITUTIIIMHBI B COOTBETCTBUM ¢ MaTpulieil komrereHmuii OI1.

IIpeamecTByomue 1 NocjaeayUue TUCHUININHBI,
HanpaBJeHHbIe HA popMUpPOBaHNE KOMIIETEHIM A

Ne

i [IpenmecTByromye TUCITUTUTMHBI [Tocneayromye AUCIUTIITTHBI

1. MHOCTpAHHBIi S3BIK OCHOBBI HAyYHBIX HCCIIEAOBAHUN

2. Hudpopmaruka HayuHno-uccnenoBatenbckas pabora

3. T 3amura BBITYCKHON KBATH(UKAIIMOHHON PabOTHI,

COPCTHICCKUC OCHOBEI BKJIIOYasi TOJITOTOBKY K MPOIEAYPE 3aIIUThI U

AIIEKTPOTEXHUKHU T —

4.
DIIEKTPUUECKUE MAIIUHbI




3. I/IAHUPYEMBIE PE3YJIbTATbI ObYYEHHUA

[Inanupyembie pe3yibTaThl OCBOCHHS oOpaszoBarenbHOM mporpammbl  (OIT) —
KOMIIETEHIIMM OOYYaIOLUXCsl ONpEeAessIoTCs TpeOOBaHMAMHU CTaHAapTa IO HAalpaBJICHUIO
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. OFBEM JIUCHUIJIMHBI U BU/Ibl YYEBHON PABOThI

Ounas ¢popma o0yueHust

CemecTpsl
Bua y4e6Hoii padoThbI Bcero yacos Ne 5
Yacos

AyauTopHasi KOHTaKTHas padora (Bcero) 32 32
B ToMm uncne:
Jlexuuu (JI) 16 16
[Mpaktuueckue 3ansatus ([13), Cemunapsi (C) B Tom gncre, 16 16
IpaKTHYeCcKast MOATOTOBKA - -
BHeaynuTopHasi KOHTaKTHas padora 1,7 1,7
B TOM unciie MHAUBUAYAIBHBIE U TPYIIIIOBbIE KOHCYJIBTALIUN 1,7 1,7
CamocrosiTesqbHast padora odyuarwmerocs (CPO) (Bcero) 38 38
B TOoM 4nciie: KOHTaKTHAsi BHeayIUTOPHAas padora
PaboTa ¢ neKIMOHHBIM MaTepHaTIOM 10 10
PaboTa ¢ KHMKHBIMH HCTOYHUKAMHU 10 10
PaGoTa ¢ 37eKTpOHHBIMH HCTOYHUKAMH 10 10
[ToaroroBka K MpakKTUYECKUM 3aHATUAM 8 8
IMpomexyrounas | 3auer (3) 3 3
aTTecTamus [Ipuem 3auera 0,3 0,3
NUTOI'O: O6mas 4acoB 72 72
TPYA0E€MKOCTh — 2 2




3aounas popma oOyueHust

CemecTpsl
Buj yueOHoi padoThl Bcero yacos Ne 7
YacoB
1 2 3

AyauTopHasi KOHTaAKTHas padora (Bcero) 6 6
B ToM uucne:
Jlexumu (JI) 2 2
[Tpaktuueckue 3ausatus (I13), Cemunaps (C) 4 4
B Tom uncne, npakTudeckas NoAroToBKa -
KonTakTHast BHeayaAuTopHasi padora 1 1
B ToMm uncre: nHAMBHUyaTbHBIE U TPYIIIOBHIC | |
KOHCYJIbTaI[1
CamocrosiTesabHast padora odyuarwmerocsi (CPO) 61 61
(Bcero)
PaboTa ¢ KHMYKHBIMU U 3JIEKTPOHHBIMU UCTOYHUKAMHU 16 16
ITpocMOTp M KOHCIEKTUPOBAHUE BHUICOJICKINI 14 14
[TonroroBka K MpakTUYECKUM 3aHATHUSM, 15 15
BBITNIOJTHEHHE TOMAIITHETO 3aJJaHHs
[loaroroBka K TeKyliemy, TECTOBOMY KOHTPOJIIO 16 16

3ayeT (3) 3 3
1pomexyTounas ITpuem 3auera 0,3 0,3
arrectatus CPO, uac. 3,7 3,7
HUTOI'O: O6mas | Yacos 72 72
TPYAOEMKOCTh 324YeTHBIX eIMHUI] 2 2




4.2. COAEPKAHUE JUCHHUIIJIMHBI

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

KOHTPOJIA

Ounas ¢popma o0ydeHHs

Buabl neTeJIbHOCTH, DopMbI
N | N BKJIIOYas TeKylleH U
o | ceme HaumeHoBaHue pa3jaesa CaMOCTOSITEJIbHYI0O PadoTy TPOMEY-
I erpa (TeMBbI) IMCHUITHHBI o0yyaromuxs, (B yacax) TOYHOM
J | JIP | II3 | CPO| Bcer arTecTaluuu
0
l. 7 OcHoBBbI padoTHI € KonTponbHbIe
MATLAB, Simulink n 6 6 12 24 | BOIpOCHI;
Simscape TECTBI
2. 7 MogaenupoBaHue 3JIeMeHTOB Kontposnbhbie
U YCTPOICTB 3JIEKTPOTEeX- 10 10 | 26 46 | BOTIPOCEL
HHUKH U YJIEKTPOMEXaHUKH B TECTBI
Simscape
NuauBuayanbHbl
7 7 BueayautopHas KOHTaKTHas 17 | e u rpymmoBbre
pabota (Bcero)
KOHCYJBTaIlu!
[IpoMeXyTOUHAs aTTECTALHS 0,3 | 3auer (0,3)
72
UTOIO: 16 16 | 38
70
3aounas popma 00yyeHUs
Buabl neTeJIbHOCTH, DopMbI
N | Ne BKJIIOYASl CAMOCTOSITEIbHYIO TeKylleil u
oW | ceme HanmeHnoBanue pa3ziesa padoty o0y4aommxs NpOMe:KY-
I erpa (TeMbl) JUCUUTIJIMHBI (B yacax) TOYHOM
J |JIP | II3 | CPO | Bcero | arrecrauuu
l. 7 OcHoBbI padoTHI € KonTponbHbie
MATLAB, Simulink n 1 1 20 22 BOIIPOCBHI;
Simscape TECTBI
2. 7 MoaenupoBaHue 3JIeMeHTOB KontponbHbie
U YCTPOMCTB JJIEKTPOTEX- 1 3 41 45 BOIPOCHI;
HHUKH 1 YJIEKTPOMEXaHUKH TECTHI
NunuBunyans
3 7 BueayauropHast KOHTaKTHast 1 HBIC U
' pabora (Bcero) TPYIIIOBEIE
KOHCYJbTaITUN
4. [IpoMesKyTouHas aTTeCTalUs 0,3 | 3auer
CPO (3auer) 3,7
3. 72
HUTOI'O: 2 4 61 67




4.2.2. JIeKUMOHHBIA KYpC

=
5
= _ Bcero
S 2
- 4acoB
© =
Ne | E E | Haumenosanne
= Conep:xkanue JeKuun
n/n| & S | TeMbl JIEKIUH
=)
= =
2 = g8
= O on
o]
=
1 2 3 4 5 6
n |~
CemecTpbl: o | o
3amyck MATLAB u pabota B pesxume uaiiora.
[Tpocteie Beruncienus B MATLAB. Pa6ora ¢
- KOMIUIEKCHBIMU urciiaMu. DOpMUPOBaHHE BEKTOPOB
1 ﬁ OcHOBHI paboThl | U MaTpHIl. PaboTa ¢ pemakTopoM m-Qaiios. )
’ ﬁ o |cMATLAB VYnoBusiit oneparop if...else...else...end. Llukmnsl Tuna
< = for...end u while...end. Oneparops! break, continue,
% ‘é return, pause. JIBymepHas U TpexmepHas rpaduka
2 MATLAB.
E = |Ocnosel pabotel | Cucrema monenuposanus Simulink. Cocras 0,5
< é ¢ Simulink. ouomotek Simulink. Co3nanue u 3aImyck MOJICIEH.
2. E‘ i Bubnuoreka PenaktupoBanue Mmoaenen. 2
2
2 £ |OsokoB
£ ¥ |Simulink.
=) Cocras Nzydenune 6uOIMOTEK:
3 A= OuOIMoTEK Simscape=>Foundation Library=>Electrical, )
' 0J10KOB Simscape=>Foundation Library=>Magnetic;
Simscape. Simscape=>Foundation Library=>Mechanical.
MopaenupoBanne
@ MEePEXOIHBIX .
5 POLIECCOB B Coznanne Simscape-mMoJienu AJig UCCIEI0BaHUs
= B p MEPEXOIHBIX MPOIECCOB B aKTUBHOM U PEaKTUBHBIX
€ & |HHOYKTHUBHOCTH,
2= CONIPOTHUBIICHUSX. PacueTr CloKHBIX JIIEKTPUYECKUX U
4. 5 = |KoHIeHcaTope u . 2
S MarHUTHBIX LEMNel ¢ UCI0JIb30BAHUEM OJIOKOB U3
= & |BbIIpAMHTEIE. . .
= oubmuorek Electrical u Magnetic. Co3nanue
@ o |Pacuer
S & MOJIEH BBITPSIMUTEIIS.
E ; MarduTHBIX
S = |uemei.
v O :
= = MopenupoBanue | Co3ganue Simscape-MOJeNnu ISl UCCIEIOBAHMS 0,5
[}
5 @ F |MHACCIENOBAHUE | NIEPEXOIHBIX IPOLIECCOB B oJHO(a3HOM )
' = = onHo(dazHoro TpanchopmaTope mpu Habpoce HArpy3KH U KOPOTKOM
]
2 3 Tparncopmaropa | 3aMbIKAHHH.
2 5 |MogenupoBanue
5 & |u nccnenosanne | MomennpoBaHue NpSAMOTO TTycka M Habpoca
6 = a:a OECKOHTAKTHOTO | HAarpy3Ku OECKOHTAKTHOTO ABUTATENsI IOCTOSTHHOTO )
' > © |nBurarens Toka. OIeHKa BIUSHAS MOMEHTA WHEPIIMH Ha
N MOCTOSIHHOTO JTUHAMHUYeCKHe peKuMbl padoTsr AI1T.
TOKA.




Co3znanue Moien 171 UCCIIeI0OBaHUS PSIMOTO ITyCKa
@ MonenupoBanue | 1 Habpoca Harpy3KH aCHHXPOHHOTO JBUTATEJIs.
=
2 g |uwuccaenoBanue | OLCHKA BIMAHIS HANPSKCHUS M HATPY3KH Ha ITYCK
7. g = ACHUHXPOHHOTO nBurarens. MoaennupoBaHue mycka aCHHXPOHHOTO 2 105
5 Z |mBurarens. JIBUTATENS IPYU HECUMMETPUYHOM TpeX(pazHOM
>
= 2 HaAIPSDKEHUU.
g o
S &
E E
= X
S = |Paspabotka
(<]
= < |cHcTeMsl, .
8 2 | cocrosmeit 13 N3ydenune ocoOeHHOCTEN MOIKITIOUEHHS K OJIOKY
= £ | 60Ka ACMHXPOHHOTO JABUTaTeNsl 0JI0KOB Mepe1aTOuHbIX
= YCTPOMCTB U MEXaHU3MOB U3 OMOIHOTEKH
@ ¥ |aCHHXPOHHOTO :
8. ° o Mechanical u co3manue Momenu I UCCIIEAOBAaHUS | 2 0,5
2. 5 |#mBurarens u
= & | 5r0k08 CTaTUYECKUX U JTUHAMUYECKUX PEKUMOB IPH
g > M3MEHEHUHU NTapaMeTPOB KakK 2JIEKTPUUYECKUX, TaK U
& @ |Oubnmorexu
= . MEXaHHYECKUX OJIOKOB.
= & |Mechanical.
N
HUTOI'O: 16 | 2
4.2.3. /labopaTOpHBIA NPAKTUKYM
Y4eOHBIM MIIaHOM JTA00PATOPHBIN MPAKTUKYM HE MPEyCMOTPEH.
4.2.4. [IpakTUu4ecKue 3aHATUA
~ L)
= 2 Bcero
s s =
2 = = HaumenoBanue 4acoB
Ne S < = CoaeprxaHue NPaKTHYeCKOI0
= X E NMPaKTHYeCKOro
n/n e 3 E 3aHATHSA
§ 8 5 3aHATHSA | o
< § S | &
= S| &
1 2 4 5 6
CeMecTphbl: § =




3anyck MATLAB u pa6ora B
pexume auanora. [Ipocteie
BbruncieHns B MATLAB
Pabora ¢ KoMIIeKCHBIMU
yuciaMu. JIBymepHbIie U
TpexmepHble rpaduku. PaboTa

3anyck MATLAB u 3HakOMCTBO C €€
untepdeiicom. Hacrpoiika nunrepdetica.
OcyuiecTBiI€HUE MPOCTHIX BHIYUCICHUN
B KOMaH/IHOM OKkHe. Co3/ianue
MEPEMEHHBIX U UX KOHTPOJb.
Hcnonb30BaHne UCTOPUU KOMAH]T.
3HAKOMCTBO C OCOOEHHOCTSIMHU
BBIUMCJICHUI B KOMaHTHOM OKHE.
Coznlanue KOMIUIEKCHBIX YHCEl.
3HAaKOMCTBO C (QYHKIUSIMH
KOMIUIEKCHBIX uncen. M3ydenue
(GyHKUIMN TOCTPOCHUS TPaPHUKOB.
3HaKOMCTBO C OMOINOTEKOM (YHKIIUMA
MATLAB, ux BsI30BOM U
HCIIOJIb30BaHNEM B KOMaH/JIHOM OKHE.
H3ydyeHne OCHOBHBIX KOMaH/

TpaHchopMaTopa U ABUTATEIS
MOCTOSTHHOTO TOKa.

TpaHnchopmaTopa, pealn30BaHHON B
Simulink. Co3ganne S-moxenu AIIT
ISl pacyeTa IMepeXOaHbIX MPOIECCOB
IpY IycKe ¥ Habpoce Harpy3KH.

L
=9
3]
9
2]
=
el
N
: ¢ penakTopom m-(haitsion penakropa m-¢daitoB. Co3nanue 0,5
= | YCIOBHBIH OIEpaTop CKpHITOB (M-(ajnoB, MporpamMm) U X
s | if...else...else...end. Huksr 3aMmyCK.
é tuma for...end u while...end. N3yueHne OCHOBHBIX yCIOBHBIX
o [epexmtogarens switch. onepatopoB MATLAB.
< | Pacuer napamMeTpoB cXeMmbl Co3naHue, peJaKTUPOBAHUE U 3aITYCK
ﬁ 3aMeleHus TpanchopMaropa. | CKpHITAa IS pacueTa mapaMeTpoB
< onHo(pazHoro TpaHchopmaropa.
% N3yueHune cucremsl
= nuddepennmanbabix ypasaenui (CAY)
5 onHo(daszHoro Tpanchopmaropa u
©
g JIBUTATENS IOCTOSTHHOTO TOKA.
= 3nakoMcTBO ¢ PpyHKImen oded5 s
2 pewennst CIIY. Co3nanue CKpUunToB
5 JUISL pacyeTa IMepexoIHBIX MPOLECCOB B
O. TpaHchopMaTope U JABUTATEIIS
= OCTOSTHHOTO TOKA.
3HaKOMCTBO ¢ uHTep(eiicom u
O61OIMOTEKON OJIOKOB CUCTEMBI
Coznanue, pefakTUPOBAaHUE U | (. 1.
S . Simulink. Co3nanue u 3amyck
3anyck Simulink-monenei . .
npocTeiiiei Moienu ogHO(a3HOro
oHO(a3HOTO 0,5




N3yuenune 6J10KOB U3 OMOINOTEKH
Simscape=>Foundation

CocraB 6M0IMOTEK OJIOKOB Library=>Electrical;
Simscape. Simscape=>Foundation 2 10,5
Library=>Magnetic;
Simscape=>Foundation
Library=>Mechanical
Co3anne npocTenmmx
Simscape-mojenei 1 UCCIeI0OBaHUS
Co3nanue, peJaKTUPOBAHUE U
o MEPEXOIHBIX MPOIECCOB B
3aIyCcK IPOCTENIINX 2 105
= . . AIIEKTPUYECKHX IIETIIX EPEMEHHOTO
2 | Simscape-MoJienen.
= Toka ¢ RLC conpoTUBICHUSIMH.
s PacyeTr MarHuTHBIX LETIEH.
2]
= N3ydenue snekTpuyeckux 0JI0KOB
2 oubnuorexku Simscape=>
[ . .
iz SimPowerSystems =>Simscape
o | Dnekrpudeckue OJI0KH
= . Components. Pazpabotka
oubmoTekn Simscape . 2 10,5
= Simscape-monenu oaHO(ha3HOTO
= | Components.
g Tparcopmaropa s pacuera
= MEePEXO0/IHBIX MPOIECCOB MPHU Habpoce
E HArpy3KU U KOPOTKOM 3aMBIKaHHH.
3 Pa3paboTka Mozaenu ass MccleqOBaHUS
; Cosnanne Mofenu s JAHAMUYECKUX PEKUMOB B
= HCCHGHOBaHg’I AMHAMIHCCKUX | 56k OHTAKTHOM JIBHTATENE 2 10,5
(<]
p PEAKHUMOB B DCCKOHTAKTHOM IIOCTOSIHHOT'O TOKA MPH MyCKe U
;E ABUTATCIIC TOCTOAHHOTO TOKA. | yaghoce cTaTHUeCKOi HATPY3KH.
2
g [MoapoGHOe n3ydyeHue GioKa
E ACUHXPOHHOH MAaIIVHBI C
= | XapaKrennciki Goka KOPOTKO3aMKHYTBIM POTOPOM
2 PaKIep . Asynchronous Machine (Squirrel Cage)
S | Asynchronous Machine .
= . u3 oudanorekn Machines.
% | (Squirrel Cage). Pa3zpaboTka . 2 105
= Coznianue MoJeny aCHHXPOHHON
S | MoZiemH [y HCCIE/OBAHM MALIHHBL 1015 TPOBEACHHIS
& | aCHHXPOHHOM MalllWHBI. P
2 WCCJICTIOBAHUIA TUHAMUYIECKHIX
= PEXMMOB, BO3HUKAIOIIUX MPU MyCKE U
2 HaOpoce CTaTHYECKOW Harpy3KH.
=9
= [TonknroueHue K NpeapIAyed MOIEIN
5 | Ocobennoctu
= MOTCTHPOBAHHS CHCTEM MEXaHUYECKUX OJIOKOB U3 OMOINOTEKH
§ p ’ Simscape=>Foundation Library=>
COCTOSIIUX U3 OJIO0KOB, .
. Mechanical. Otnanka Mogenu u 2 10,5
& | OMUCHIBAIOIINX JJIEMEHTHI U .
. . IPOBE/ICHUE UCCIICIOBAHUM MTPH
yCTpOMCTBA pa3IN4HON
(uBHECKOf TPHPOIHI M3MEHEHUHU NTapaMeTPOB MEXaHHUUECKHUX
PHPOBL. U DJICKTPUYECKUX OJIOKOB.
HUTOI'O: 16 | 4
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4.3. CAMOCTOATEJ/IbHAA PABOTA OBYYAIOLIETOCA

Ne
n/n

HaumenoBanue
pasaena (TemMbl)

AUCHHUIIJIMNHBI

Ne
n/n

Bunn: CPO

[—
W

CemecTtpbI:

[\
1. OcnoBbl padoTsl ¢ MATLAB, Simulink u Simscape

1.1.

CamocTrosiTenbHOE U3YUYE€HHE JIONOJIHUTEIbHBIX MaTEPUAIIOB 110
ocHoBaM MATLAB, 13710)KeHHBIX B KHUTAX M3 CITHCKa
JIUTEpaTyphl U HA CalTe:
https://exponenta.ru/news/vvedenie-v-matlab

Coznanue ckpunrtoB (m-¢ailioB) 1 OCYIIECTBICHHUE PACUETOB B
COOTBETCTBUH C UHIUBUIYATbHBIMU UCXOAHBIMU JAHHBIMHU
(ITpu 3 TOM MOKHO BOCIIOJIb30BaThCs cucteMoit Octave —
OecrutatapiM anasorom MATLAB).

3akperieHue JISKIMOHHOTO MaTepHarna.

10

1.2.

CamocTosTenbHOE H3YUYCHHE TOTOJIHUTEILHBIX MaTEPUAJIOB 110
ocHoBaM Simulink, M3710KEHHBIX B KHUTAX M3 CIIHCKA
JUTEpaTypHl U B internet:
https://docs.exponenta.ru/R2021a/simulink/continuous.html
3akperieHue JICKIIMOHHOTO MaTepHara.

1.3.

CaMocTosTeTbHOE U3YUCHUE JOMOIHUTEIBHBIX MATEPUATIOB 110

OCHOBaM Simscape, U3J10)KEHHbIX B KHUTaX U3 CIHUCKa

JUTEpaTypsl U B internet:

https://docs.exponenta.ru/R2021a/physmod/simscape/ug/rc-cir
cuit-in-simulink-and-simscape.html

https://hub.exponenta.ru/post/simscape-electrical-dlya-vsekh-i-
dlya-kazhdogo716

https://docs.exponenta.ru/R2021a/physmod/simscape/ug/casca
ded-rc-circuit-in-simulink-and-simscape.html

3akperuieHue JICKIIMOHHOTO MaTepurara.

YCTPOHCTB M CHCTEM IJIEKTPOTEXHHKH H

2. MoaeaupoBaHue 3J1eMEHTOB,

IJICKTPOMEXaHUKHU

2.1.

CaMocTosTeTbHOE U3YYCHHE JEMOHCTPAIIMOHHOTO TPUMepa:
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/
operating-point-rlc-transient-response.html

Mopenb TpanchopmaTopa Ha OCHOBE OJIOKOB U3 OMOIHMOTEKH
Magnetic :

https://docs.exponenta.ru/R2021a/physmod/simscape/ug/electr
ical-transformer.html

3aKp€HH€HI/I€ JICKIIMOHHOI'O MaTCpurajia.

2.2.

CaMoCTOsATEIbHOE U3YUYCHHE JEMOHCTPAIIMOHHBIX IIPUMEPOB:
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/model
ing-best-practices.html

3akperuieHue JEKIMOHHOT0 MaTepHara.

2.3.

CamocrosiTenbHOE U3YUEHHE IEMOHCTPAIMOHHOTO MPUMEpa.

3anmyCTUTh U3 KOMaHHOTO OKHA: >> ssc_dcmotor.
3akpernieHue JIEKIIMOHHOT0 MaTepuarna.
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7 2.4. | CaMOCTOSTETbHOE U3YYEHUE JEMOHCTPALIMOHHOTO TTPUMeEpa:
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/solen
oid-with-magnetic-blocks.html

3akperuieHue JEKIMOHHOI0 MaTeprara.

8 CamocTosITETbHOE U3YUYEHUE JEMOHCTPALIMOHHOTO TTPUMeEpa:
75 https://docs.exponenta.ru/R2021a/physmod/simscape/ug/shunt-
" |motor.html

3akperuieHue JEKIMOHHOI0 MaTepHara.

9 UTOIO: 36 | 61

5.NIEPEYEHb YYEBHO-METOJAUYECKOI'O OGECIIEYEHUA AJIA
CAMOCTOATEJ/IbHOHU PABOTbI OBYYAIOLIUXCA 11O JUCLHHUII/TUHE

5.1. MeToan4yecKHe YKa3aHUA JAJis NOATOTOBKH 06Y4al0IUXCA K JIEKIIMOHHBIM
3aHATHAM

5.1. Meroanueckue ykKa3aHus IJsl NMOATOTOBKH OOY4YAKIIHXCH K JIEKHHOHHBIM
3aHSATHAM

Jlexuust sSBIsIeTCS OCHOBHOU (pOopMOil 00ydeHus B BeIcIIeM y4eOHOM 3aBeICHUU. 3alUCH
JIEKIIMHA B KOHCTIEKTAX JIOJDKHBI OBITh N30MPaTETbHBIMU, TTOJTHOCTHIO CIIEYET 3alUChIBATh TOJIBKO
onpeneneHus. B KoHCIEKTe peKOMEHAYeTCsl IPUMEHSTh COKPAILIEHUE CJIOB, UTO YCKOPSIET 3aIUCh.
Bomnpockl, Bo3HHMKamOUMe B XOJI€ JIEKIIMU, PEKOMEHIYETCS 3alMChiBaTh Ha MOJISAX W TOCIHE
OKOHYAHUS JICKIINH OOPATUTHCS 32 Pa3bICHEHHUEM K MIPETOAaBaTelio.

PaboTa Ha1 KOHCTIEKTOM JICKITUH OCYIIECTBIISETCS 10 dTaram:

* IOBTOPUTH U3YUYEHHBIN MaTepual M0 KOHCIEKTY;

* HEMTOHATHBIE MOJIOKEHUS OTMETUTD HA MOJIAX U YTOUHHTH;

* HEOKOHUYEHHBIC ()Pa3bl, MPOIYIICHHBIE CIIOBA U JPYTHUE HEIOUETHI B 3aMUCIX YCTPAHUTD,
MOJIB3YSICh MaTEpPHAIAMH M3 y4eOHUKA U IPYTUX UCTOYHUKOB,

* 3aBEPIIUTh TEXHUYECKOEe OQOpPMIICHHE KOHCIEKTa (MIOAYEPKUBAHUS, BBIJCICHUE
TJIAaBHOTO, BBIJICTICHUE PA3/IeJIOB, MOAPA3CIIOB U T.I1.).

CamocTosTenpHyI0 paboTy clieAyeT HaYMHATh C TOPa0OTKH KOHCIIEKTA, KENATeIhbHO B TOT
)K€ JIeHb, TTIOKa BpEeMsI HE CTEPJIO COJEpKaHWE JIEKIMH M3 MaMsITH. PaboTa HaJ KOHCIIEKTOM HE
JNOJDKHA 3aKaHYMBaTbcid € mpochymmBaHus —Jjekuuu. [locine nekmuu, B mporecce
CaMOCTOSITEIbHON pabOTHI, IEPE TEM, KaK OTKPBITh TETPaab C KOHCIIEKTOM, ITOJIE3HO MBICIICHHO
BOCCTAHOBUTH B MMAMSITH COJIEP>KaHUE JIEKI[UU, BCTIOMHUB €€ CTPYKTYPY, OCHOBHBIE TTOJIOKEHUS U
BBIBOBI.

C uenpio 10pabOTKH HEOOXOAMMO MPOYHUTATH 3aMKCH, BOCCTAHOBUTH TEKCT B MaMSTH, a
TaK)XK€ HCIPABUTh OIMCKH, paciudpoBaTh HE TPHUHITHIC paHEE COKPAIEHUS, 3aroJHUTH
MPOIMYIIEHHbIE MECTa, MOHITh TEKCT, BHUKHYTh B €ro CMbICI. Jlanee mpoyuTaTh mMartepuan 1o
pEKOMEHlyeMOW JUTepaType, paspenias B XOJI€ YTEHHUS, BO3HHUKIIME paHee 3aTpyIHECHUS,
BOTIPOCHI, & TAK)Ke JIOTIOTHEHUS ¥ UCTIPABIISSl CBOM 3aMKCH. 3alMCH JIOJDKHBI OBITh HATJISAHBIMH,
JUISL 9€TO CIICyeT MPUMEHSTh pa3IudHbIe CIIocoObl BhIIeNeHnd. B xoae mopaboTku KOHCIEKTa
YIIyOISIFOTCS, PACIIMPSIOTCS M 3aKPETUIIOTCS 3HAHUS, a TaK)XKE JTOMONTHICTCS, UCIIPABISCTCS U
COBEPIICHCTBYETCsS KOHCIEKT. Emne sydime, ecau Bbl mepepaboTaeTe KOHCIEKT, JaJAWTE €ro B
HOBOW CHUCTEMAaTHU3alM 3alKuced. JTO, HECOMHEHHO, 3aiiIMET HEKOTOpPOE BpeMs, HO MaTepuall
BaMH OYJET XOpOIIO MpopadoTaH, a KOHCIIEKTHUBHAS 3allUCh €Tr0 NMPUBEJCHA B yIOOHBIA s
3aIlOMHUHaHUs BUJ. BBeaeHHe 3aroaoBKOB, CKOOOK, 0000IIAIOIIMX 3HAKOB MOXKET 3HAUYHMTCIHLHO
MOBBICUTh KaY€CTBO 3allUCU. DTOMY MOKET CIYKHUTh TaKK€ MOJYEPKHUBAHUE OTACIBHBIX MECT
KOHCIIEKTa KpPaCHBIM KapaHJalloM, MPUBEACHHE HA TOJSAX WJIM HAa OOpaTHOW CTOpPOHE IMCTa
KpaTKOM CX€Mbl KOHCIIEKTA U JIp.

12




[loarotoBneHHbII KOHCHEKT M PEKOMEHIyeMasl JUTepaTypa MCIOIb3YETCsS IPHU
MOATOTOBKE K MPAKTUYECKOMY 3aHATHIO. [[0AroTOBKA CBOAUTCS K BHUMATEIBHOMY MPOYTEHUIO
y4eOHOTrO MaTepuana, K BBIBOLY C KapaHAAlIOM B pyKaxX BCEeX YTBEPXKACHUH U (opMmyn, K
pEUIEHUI0 TNPUMEPOB, 3aJad, K OTBETaM Ha BOIPOCHL, MPEMJIOKEHHBIE B KOHLE JEKIHUH
IpenoaaBaTesieM WK IOMEUIEHHbIE B peKOMEHAyeMoil nuTeparype. [IpumMepsl, 3aaauu, BOIIPOCHI
10 TEME SIBJISIIOTCS CPEICTBOM CaMOKOHTPOJIS.

HenpemeHHbIM ycioBHEM TIyOOKOTO YCBOGHHSI Y4€OHOTO MaTepuana sBJISETCS 3HaHUE
OCHOB, Ha KOTOPBIX CTPOUTCS H3JIOkKeHHe Marepuana. OObIYHO MpernojaBareilb HAallOMUHAET,
KaKoil paHee M3y4CHHBII MaTepuall ¥ B KaKOW CTENEHH TpeOyeTcs MOATOTOBUTH K OYEPEIHOMY
3aHATUIO. JTa PEKOMEHaIMs, KaKk ¥ TpeOOBaHME CHCTEMAaTHYECKOW M Cepbe3HOM pabOTHI HaJl
BCEM JICKLIIMOHHBIM KYPCOM, MOJJICKUT 0€3yCIIOBHOMY BBINONHEHUIO. [loTepu lorndeckoii cesizu
KaK BHYTPHU TEMBbI, TAK U MEXIy HUMHU IPUBOAUT K HETAaTUBHBIM IOCIIECICTBHUSM: MaTepHUaIl
y4eOHOI JUCIUIUIMHBI TIEPECTaeT OCHOBATEIbHO BOCIPHUHUMATHCS, a TBOPUECKUH TpPYyX
MOJIMEHSIETCSl YTOMJICHHBIM NepenuckiBanneM. OOpallieHre K paHee U3y4YeHHOMY MaTepuaiy He
TOJIBKO IOMOTaeT BOCCTAHOBUTH B NAMSTH M3BECTHBIE IOJIOKEHMS, BBIBOABI, HO U NPUBOIUT
pa3po3HEHHbIE 3HAHUSI B CHUCTEMY, YriyOmiseT u pacmupsieT ux. Kaxnaplii Bo3Bpar K cTtapomy
MaTepuaidy IO3BOJISIET HAalTU B HEM 4YTO-TO HOBOE, IEPEOCMBICIUTH €r0 C HMHBIX IO3ULUH,
ONpeAeNnuTh UId Hero Hauboliee MOAXOIALIEe MECTO B YK€ HMMEIOIeWcs cHhcTeMe 3HAHUU.
HeonHokpaTtHoe oOpaiieHne K MPOHACHHOMY MaTepually SBJISEeTCS HaumOosee panuoHaTIbHOU
dbopmoii mpruoOpeTeHUst M 3aKperuieHns 3HaHui. OYeHb MOJIe3HBIM, HO, K COXKaJICHUIO, €I MaJIo
UCTIOJb3YyEeMBbIM B  MPAKTUKE CAMOCTOSTENBHOW paboThl, SBISETCA  MpEABAPUTEIHLHOE
O3HAKOMJICHHE C yuyeOHBIM MarepuanoM. [laxe kpaTkoe, Oerjoe 3HAKOMCTBO C MaTepHaioM
ouepenHOl Jekuuu gaer MHoroe. OOyuwarommecss HOJIy4aroT oOlee INpeACTaBICHUE O ee
COJIEpKAaHUU M CTPYKType, O TIJIaBHbIX M BTOPOCTENEHHBIX BOMNPOCaX, O TEPMHUHAX U
ornpeneneHusix. Bee aTo obierdyaer paboTy Ha JEKIMH U IENAET €€ LeNIeyCTPEMIICHHOM.

5.2. MeTogn4yecKkne peKOMeHAaL M AJis MOATOTOBKHU 00y4YaloIuXca K
NPaAKTUYECKUM 3aHATHUIM

5.3. Metoanyeckue ykKa3aHusi JJIsl MOATOTOBKH O0yYalIIUXCHA K NMPAKTHYECKHUM
3aHATHAM

B nmpomecce mnOArOTOBKM W MPOBEACHHUS TNPAKTUUYCCKUX 3aHIATHH OO0ydaromuecs
3aerHH$IIOT HOHy‘IeHHBIe paHee TeOpeTI/I‘IeCKI/Ie 3HaHUA, an06peTa}0T HaBBIKHN nx
MIPaKTUYECKOTO MPUMEHEHHSI, OTBIT PallHOHATBLHON OpraHU3alluy y9eOHOH paOOTHI.

HOCKOHBKY AKTUBHOCTH Ha HpaKTI/I‘-IeCKI/IX 3AHATUAX SABIISICTCA Hp@I[MeTOM
BHYTPHCEMECTPOBOTO KOHTPOJISI €r0 MPOJBIKCHUSI B OCBOCHHUHU Kypca, MOJTOTOBKAa K TaKUM
3aHATUAM Tpe6yeT OTBCTCTBCHHOI'O OTHOIIICHUSI.

[Ipu moAroToBKE K 3aHATHIO B TIEPBYIO 0YEPElb JOJKHBI UCTIOIB30BATh MaTepral JEKITHI
nu COOTBeTCTByIOH_II/IX JII/ITepaTypHBIX HNCTOYHHUKOB. CaMOKOHTpO.HI: KadyeCTtBa ITOATIOTOBKU K
KOKJIOMY 3aHSITHIO OCYIIECTBISIOT, TPOBEPssl CBOM 3HAHWS WM OTBEYash Ha BOMPOCHI IS
CaMONPOBEPKH MO COOTBETCTBYIOIIEH TEME.

BxoaH0# KOHTPOJIH OCYIIECTBIISIETCS IPETOIaBaTeNIeM B BUJIEC MPOBEPKH U aKTyalTU3aI[uu
3HaHMUI 00YYAIOIINXCS TI0 COOTBETCTBYIOIIEH TEME.

BrIxomHOW KOHTPOJIb OCYIIIECTBIISETCS MPEMOIaBaTesieM MPOBEPKON KauyeCTBA U TTOJHOTHI
BBIITOJIHCHUS 3aJaHUS.

[ToaroToBKY K MPaKTUYECKOMY 3aHATHIO KaXKIbIM OOYyYaloIUWCS TOJDKEH HadaTh C
O3HAKOMJIGHHSI C TIUIAHOM MPAKTUYECKOTO 3aHATHUS, KOTOPBIM OTpakaeT CoJAepKaHue
MPEIOKEHHON TeMbl. TaTenbHOe TPOIyMBbIBAHUE U U3yUEHHE BOIPOCOB IJIaHA OCHOBBIBACTCS
Ha MpopadOTKe TEKYIIEro MaTepuana, a 3aTeM H3ydeHHe OO0s3aTeNbHON W JOMOIHUTEIBHON
JIUTEPATypPhl, PEKOMEHJOBAHHOM K JAHHOW TEME.

BCG HOBBIC ITOHSTUA 110 H3y‘IB.€MOfI TEMC HGOGXO,Z[I/IMO BbBIYYUTDH HaI/I3yCTb U BHCECTU B
rJoccapuii, KOTOPBIN 11es1eco00pa3Ho BECTH C CAMOT0 Haudaja u3ydeHus Kypca. Pe3ynpTaT Takoin
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paboThl TOJDKEH TIPOSIBUTHCS B CIIOCOOHOCTH OOydaromerocss CBOOOJHO OTBETHTH Ha
TEOPETUYECKHE BOMPOCHI, €T0 BHICTYINIEHUU U YYACTHH B KOJJIEKTUBHOM OOCYKIEHHH BOIIPOCOB
M3y4aeMoil TeMbl, PaBUJIbHOM BBITIOJIHEHUH MTPAaKTUUECKUX 3aanuid. [Ipennaraercs cnegyromias
OTOpHAsl cXeMa MOJATrOTOBKHU K MIPAKTHUECKUM 3aHSITHUSIM.

OOyuJaromuiics Ipy MOTOTOBKE K MPAKTUIECKOMY 3aHSITHIO MOKET KOHCYIIBTUPOBATHCS C
IpenojaBaTesieM U MoJIy4aTh OT HEr0 HABOJSIINE Pa3biICHEHHUS, 3a/1aHUs ISl CAMOCTOSITEIbHOMN
paboThI.

1. O3HaKOMJIEHHE C TEMOH NPAKTUYECKOTO 3aHATHSA. BbifeneHue riaBHOTO (OCHOBHOM
TEMBI) U BTOPOCTEIIEHHOTO (TTOIpa3/IeIibl, YACTHBIE BOIIPOCHI TEMBI).

2. OcBOEHHME TEOPETHUYECKOr0 MaTepHaa 1o TeMe ¢ OMOpOr Ha JICKIIMOHHBIN MaTepual,
y4eOHUK U Jpyrue ydeOHble pecypcbl. CaMonpoBepKa: MOCTAaHOBKA BOMPOCOB, 3aTPAarHBAIOIIHX
OCHOBHbBIE TEPMUHBI, ONPEIEICHHS U MOJIOKEHUS IO TEME, U OTBETHI HA HUX.

3. Bemonnenue mnpaktudeckoro 3amaHus. OOHapy>KeHHWE OCHOBHBIX TPYTHOCTEH, WX
pelIeHre ¢ TMOMOUIbI0 JOMOJMHUTEIbHBIX HHTEIUIEKTYadbHBIX YCHUIUN H/WIM TMOAKIIOYEHUs
JOTIOTHUTEIILHBIX HCTOYHUKOB UH(OPMAIIHH.

4. PemnieHue TUMOBBIX 33JIaHUN pacYeTHO-TpapUIecKOi paboTHI.

5.3. MeToan4ecKue yKa3aHHUs 10 CAMOCTOATE/IbHON paboTe 00y4yalouXxcs
PaGora ¢ iMTepaTypHBIMHM HCTOYHUKAMM H MHTEPHET pecypcaMu

B npomnecce moAroToBKM K MPAKTUYECKUM 3aHSATHM, CTyA€HTaM HE00XO0IUMO OOpaTUTh
0co00¢ BHUMaHHE Ha CAMOCTOSITEIILHOE U3yUYEHUE PEKOMEHOBAaHHON Y4eOHO-METOMIECKOM (a
TaK)K€ HAyYHOU U TOMYJIIPHOM) JTUTEpaTypBhI.

CamocrosTenpHas padoTa ¢ yueOHUKaMH, y4eOHBIMHU MTOCOOUSIMH, HAYYHOM, CITPABOYHOU
U IIONYJSAPHOM JIUTEpaTypou, MaTepuallaMd NEpPUOJUYECKMX W3aHuil u lHTepHera,
CTaTUCTHYECKUMH JaHHBIMU SIBIISETCS Hambosiee 3((HEeKTUBHBIM METOIOM TOJY4YeHUs 3HAHHM,
MO3BOJIIET 3HAYUTENIBHO aKTUBU3MPOBATh MpOIecC OBIaJeHus HHpOpMaluel, CrocoOCTBYyEeT
Oonee rIyOOKOMY YCBOGHHIO H3Yy4aeMOro Marepuana, (GopMupyeT y oOydaromuxcs CBOE
OTHOIIEHHE K KOHKPETHOM Mpolieme.

Bosee rirybokoMy pacKpBITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOMOJHUTEIHHOM
JUTEPATypoOil, PEKOMEHIIOBAHHON NpenojaBareyieM MO0 KaXJ0 TeMe CEMHHApPCKOro WU
IIPAKTUYECKOIO 3aHATHUSA, YTO IIO3BOJIAET CTYAEHTAM IPOSIBUTH CBOIO HHIUBUAYAIBHOCTH B
paMKax BBICTYIJICHUS Ha JAHHBIX 3aHSTHUSIX, BBISBUTH HIMPOKUHN CIIEKTP MHEHHH MO M3ydaeMoin
npobieme.

TeMbl " BOIIPOCHI AJa CAMOCTOATECIBbHOI0 U3YUCHHU A

Kak 3anyctute MATLAB?

Kaxk nndopmanus pazmemaercs B okae Command Window?

Kak nngpopmarus pasmeniaercs B okue Workspace?

Kak co3gate ckpunt?

MOKHO JIM HCTIOJIB30BAaTh KUPHWUIHILY B Ha3BaHWH (ailyia, B KOTOPOM pa3MeIleH TEKCT
ckpunTa?

B xakoM okHe pa3memiaercss mHQOpMAIMS O KOMaHAaX, KOTOpbIe OBLIM 3aHECEHHI B
Command Window?

Kak ouncruts okHo Workspace?

Kak ounctuts okHo Command Window?

. Kak ounctuth okHo Command History?

0. Kak B MATLAB co3nate nepemMeHHy0?

1. Kakoii 3HaKk HE0OXOIUMO TMOCTABUTh B KOHIIE CTPOUYKH JUIS MPEIOTBPAILIECHUS BBIBOAA
3HAYEHUS IEPEMEHHON?

12. Kak co3aarb BEKTOp CTPOKY?

SRR e

— = 0 %0 N
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

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.

Kak co3nate BekTOp CTpOUKy?
Kak co3gate marpuiry?
B kakux crmydasx HCIOJIB3yeTCsl TOUKa Nepe]] 3HaKaMi YMHOXEHHUS, ISICHUsT U T.J1.7
Kak B MATLAB 3agaetrcss KOMIJIEKCHOE YHCIO?
Kak Bob13Bath Qpynkuuio MATLAB?
Kaxkas pyHKIus ucmonb3yeTcst 1j1s MOCTPOSHUS MpoCTeiiero rpadpuxa’?
Kakue ycnoBHble oneparops! ucnonb3ytorcs B MATLAB?
Kakoii 3Hak cTaBIT nepes; KOMMEHTAPUAMH B CTPOKE CKpHUIITA?
Kak co3nare ¢pynkuuio B MATLAB?
Kak Be13BaTh ¢yaknuio B okHe Command Window u ckpunra?
Kakyro pyHKIHIO HEOOXOAMMO UCTIONB30BATh JJISl PEUICHHS CHCTEMBI
mudpepeHIaTbHBIX YPaBHCHH?
Kak otkpbITh 6u0mnoTeky Simulink?

L] Scope

Hasnauenue 0oxa ?

== oisplay
Hasznauenue 0ioka ?

>>> Gain
Hasznauenue 0noka ?

\V, Sine Wave

Haznauenue 0io0ka ?

Kaxk co3nmats okHOo Simulink monens?

Kak nepenectu 6;10ku 13 OMOIMOTEKH B OKHO MOJIENIN?
Kaxk coequunth 0710KHA?

Kak 3anyctuts Simulink monens?

Cozmaere mnpocteimryto Simulink Mopaenb, KoTopas BBIBOAUT Ha OCIHUIUIOTpad
cunycouny yactoroit 100 I'n ¢ ammuurynon 1000 B.

X ..
[x } owee == oisoly

, OI0Ka

C IIOMOIIBKO MAaTCMaTU4YCCKOI'O O1oka

1 Constant
JBYX OJIOKOB co3naete Simulink Mojieb, KOTOpas peraeT MpocTyro

3amauy: 2*5=10.
Cozmaiite Simulink Moaens, B KOTOpO Ha OAWH ocuuiuiorpad BBIBOIAATCS B OJIHY
KOOP/AMHATHYIO TNIOCKOCTh JIB€ CHHYCOUIBI C Pa3HBIMHU YaCTOTAMU M AMIUTUTYIaMH.
Kaxk oTkpeiTh OMOIHOTEKY Simscapes?

Kak coznate Simscape-monuens?

Uewm otnuyatorces 6;10ku Simulink ot 6;10k0B Simscape?

Kakue 6moku pacrionosxensl B pasaene Electrical Sources 6ubnunorexu Electrical?
Kaxkue 6:110xu pacrionosxens! B pazzaene Electrical Sensors oubnamorexu Electrical
Kakue 6moku pacrionoxensl B pazaene Electrical Elements 6ubnuorexu Electrical
Kaxkue 6:10km pacrionosxensl B pa3zaene Magnetic Elements 6ubnuorekn Magnetic?
Kakue 61oku pacrionokeHsl B pazaene Magnetic Sensors 6ubanorexku Magnetic
Kaxkue 6:10km pacriosnoxeHsl B pa3aene Magnetic Sources Oubaunorexu Magnetic?
Kakue 6moku pacrionokensl B pazaene Mechanical Sensors 6u6nunorekun Mechanical?
Kaxkue 6:10ku pacrosnoxensl B pa3aene Mechanisms 6ubiamorexu Mechanical?

Kakue 6moku pacrionokensl B pazaene Mechanical Sensors 6u6nunoreku Mechanical?
Kaxkue 6:10ku pacrionoxensl B pazzene Rotational Elements 6u6mmorekn Mechanical?
Kakue 6moku pacrionoxxensl B pazaene Rotational Elements 6ubanotexun Mechanical?
Kaxk n3menuts napametpsl 6110ka?
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51.  Co3spats Simscape Moielb, KOTOpasi COCTOUT U3 0JIOKa HCTOYHUKA ITEPEMEHHOTO
HanpsbkeHus yactoroit 50 I'n ¢ ammuntynoit 250 B, 6;10ka mocienoBarenbHO
coenuaeHHBIX conpoTuBiaeHuit RLC (R=100 Om; L = 0.001T'w;C=1000 MxD).

BriBectu Ha ocrmuiorpad) HanpsiKeHHE Ha COMPOTUBIICHUH M TOK, TIPOTEKAIOIINI uepe3
HETO.

52. C nomomplo Kakux OJOKOB Simscape MOXXKHO IepefaTh 3HAYeHHs CUTHAJIOB TOKA H
HanpspkeHus B 010ku Simulink?

53. Bocnonb3yiiTech 0l0OKaMH HCTOYHHKA OAHO(A3HOTO HAMNPSIKEHUS, JUHEHHOTO
TpanchopmaTopa, a Takxke O0moxkamu Simulink, U co3gaiiTe Mozeab, KOTOpask MO3BOJISET
paccuuTaTh TOK KOpOTKOro 3amblkanus. Ilapamerpsl ucrounuka: 230 B, yacrora 50 I'u.
[Tapametpsr Tpanchopmatopa: r¢=2 Om; Ly=0.02 [1.

6. ObPA30OBATEJIbHBIE TEXHOJIOTUHA
Bcero
Ne 4acoB
Ne Buani
cemec Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHU 0 3
n/n padoTsbI
Tpa D D
Q) o
1. Jlektus Hcnonb30BaHMEM KOMIBIOTEPHBIX TEXHOIOTHI 2
2. Jlexmst Hcnonb3oBaHnEM KOMIIBIOTEPHBIX TEXHOJIOTHI 2
3. Jlexmst Hcnonb3oBaHnEM KOMIIBIOTEPHBIX TEXHOJIOTHI 2
= 1
4. 5 Jlexuus Hcnonp3oBaHreM KOMIBIOTEPHBIX TEXHOJIOTHI 2
010]0) =
5. ’ Jlexuus Hcnonp3oBaHrEM KOMIBIOTEPHBIX TEXHOJIOTHI 2
= 1
6. Jlexuus Hcnonp3oBaHrEM KOMIBIOTEPHBIX TEXHOJIOTHI 2
7. 7 Jlexmust Hcnonb3oBaHnEM KOMIIBIOTEPHBIX TEXHOJIOTHI 2
300 =
8. Jleknsa Hcnonb30BaHMEM KOMIBIOTEPHBIX TEXHOIOTHI 2
Hroro 16 2
Cemecrtp: 5 7

7. YYEBHO-METOAUYECKOE U UTH®OPMALIMOHHOE
OBECIIEYEHUE JUCHHUII/IMHDbI

7.1. [lepeyeHb OCHOBHOM U JONO/IHUTEJIBbHOU Yy4€OHOM JINTEPATyPhI

Cnucox OCHOBHOM JIMTEPATypPHI

1. JIpsikonos, B. I1. MATLAB : nmonnsriii camoyuutens / B. I1. JIpsikoHOB. — 2-¢ U371, —
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 gocryna:
JUTsL aBTOPU3UP. TIOJIb30BATENEH.

2. KommbroTepHOE MOJEIMPOBAHUE HIEKTPOMEXAHUIECKUX CUCTEM IMOCTOSTHHOTO U
nepemeHHOTo ToKa B cpene MATLAB Simulink : yae6H0€ mocobue / FO. H. Jlementses, B. b.
Tepexun, U. I'. Onnokonsuios, B. M. Pynesckuii. — Tomck : ToMckuil HOTUTEXHUYECKUN
yauBepcuteT, 2018. — 497 ¢. — ISBN 978-5-4387-0819-3. — TekcT : 31eKTpOHHBIH //
DnekTpoHHO-O0nbmoreunas cucrema [IPR BOOKS : [caiiT]. — URL:
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https://www.iprbookshop.ru/98983.html (nata o6pammenus: 23.01.2021). — Pexxum nocryna:
JUIsl aBTOPU3HP. TOJIb30BaTeeH

. Yepnsix, 1.B. MoaenupoBaHnue a1eKTpoTeXHu4eckux ycrpoiicts B MATLAB.

SimPowerSystems n Simulink [9nexTponnsiii pecypc]/ .B. UepHbIX. — DIIEKTPOH.
TekcToBble fanHble. — Caparos: [IpodoOpaszoBanue, 2017. — 288 c¢. — 978-5-4488-0085-6.
— Pexxum pocryna: http://www.iprbookshop.ru/63804.html

. IInoxoraukos K.D. Merons! pa3paboTKu MaTeMaTHUECKUX MOJENICH U BEIYMCIUTEIIbHBINA
skcriepuMeHT Ha 0aze maketa MATLAB [DnexkTponHnblii pecypc] : Kype nexmmii / K.O.
[InoxoTHHUKOB. — DneKkTpoH. TekcToBble nanHble. — M. : COJIOH-ITPECC, 2017. — 628 c.
— 978-5-91359-211-8. — Pexxum goctyna: http:// www.iprbookshop.ru/64926.html

CHnHCOK J0NO0JTHUTEIBHOM JIUTEPaTypPhbl

. Jpsixonos, B. [1. MATLAB u SIMULINK ans paguounxenepos / B. I1. /IpskoHOB. — 2-¢
n3a. — Caparos : [IpodobpazoBanne, 2019. — 976 ¢c. — ISBN 978-5-4488-0063-4. — Tekct
: DIIEKTPOHHBIN // DnexkTpoHHO-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 cpenctsa MATLAB miist MmonenupoBanusi, aHaJn3a U CHHTE3a
cucTeM ympasieHus : yueonoe nocodue / I'. H. PoraueB. — Camapa : Camapckuii
rocynapcTBeHHbIM TexHuUeckul yauBepcurtet, ObC ACB, 2019. — 183 ¢. — Teker :
3NIEKTPOHHBIH // DnexkTpoHHO-O0nbmuoreunas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/111710.html (mata o6pamenus: 23.01.2022). — Pexum
JOCTYTA: JIJIsl aBTOPHU3UP. TOJIb30BaTENCH

3emisikoB, B. B. MoaenupoBanue usmeputenbHbIx 3a1a4 B cpene MATLAB + Simulink :
yuebHoe mocodue / B. B. 3emisikos, B. JI. 3emisikoB, C. A. TonmaueB. — PocroB-Ha-/lony,
Taranpor : M3natensctBo FOxHOTO henepanbHoro yausepcurera, 2020. — 144 ¢. — ISBN
978-5-9275-3499-9. — TekcT : 31€KTPOHHBIN // DneKTpoHHO-01OMMoTeyHast cucrema IPR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/107962.html (mata oOpamenmus:
23.01.2020). — Pexwum noctyna: A aBTOPU3HP. MOIb30BaTENEH

. Jlacuma A.M. Ucnonws3zoBarre Matlab 1 GNU Octave B BerancnuTeabHo# ¢pusnke. Yacts 1
[DnexTpoHHBIH pecypc] : KoHcneKT jeknuii / A.M. Jlacuma. — DIeKTpoH. TEKCTOBbBIE
nanHble. — OMcK: OMCKHUIA rOCYyIapCTBEHHBIA TEXHUUECKU yHUBEpcUTeT, 2016. — 44 ¢. —
978-5-8149-2483-4. — Pexxum nocryna: http://www.iprbookshop.ru/78432.html

MeToauyeckue MaTepuabl

. Jlxennyo6aeB A.-3. P. MATLAB, Simulink u SimPowerSystems B a5ieKkTposHEepreTuKe u
ANIEKTPOTEXHUKE: YueOHOe ocoOue it 00yJaromuxcsi o0 HAPaBICHUIO MOATOTOBKH
13.03.02 "DnekTpol’HepreTuKa u 3JIEeKTPOTeXHHUKA", Tpoduis "DinekTpocHadx)eHue" /
Jxenny6aeB A.-3. P., — Yepkecck: BUL] CeBKaBI'TTA, 2016. — 160 c.

. Jlxennyo6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B a5iekTposHepreTuKe:
NPAaKTUKYM JUIS CTYACHTOB OYHOM (popMbl 00yueHus 1o HampasiaeHuo nmoarotosku 13.03.02
"DIIeKTPOIHEPTETHUKA U DIIEKTPOTEXHHUKA", Mpoduis "DnekTpocHadxenue" /

Jxenny6aeB A.-3. P., — Uepkecck: BULL CeBKaBI TTA, 2016. — 20 c.

. JlxennyoaeB A.-3.P. MATLAB, Simulink u SimPowerSystems B a5iekTposHepreTuKe:
METOAMYECKHE YKa3aHHsI K CaMOCTOATENbHOM paboTe 00yyaromuxcst o HaupaBJICHUIO
noaroToBku 13.03.02 "DiekTposHEpreTHKa U JICKTPOTEXHUKA", MpoduITb
"OnexrpocHadxkenue" / [xennydaeB A.-3. P., — Uepkecck: BUL CeBKaBI'TTA, 2016.—36c.
. Jlxennyo6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B a5iekTposHepreTuKe:
COOPHHK KOHTPOJIBHBIX PadOT sl 00YJarOIIUXCs IO HampasiieHu o moarotoBku 13.03.02
"DIIeKTpOIHEPTETUKA U DIIEKTPOTEXHHUKA", Mpoduis "DnekTpocHadxkenue" /

Jxenny6aeB A.-3. P., — Uepkecck: BULL CeBKaBI TTA, 2016. — 16 c.
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7.2. [lepeyeHb pecypcoB UHPOPMALUOHHO-TEJIEKOMMYHUKALUOHHOM CETH

«MHTEpHET»

http://window.edu.ru - Eqngoe oKHO 1oCcTyna K 00pa30BaTeILHBIM PECYPCAM:

http://fcior.edu.ru - @eaepanbHblil HeHTP HHOOPMALIMOHHO-00PA30BaTEIbHBIX PECYPCOB;

http://elibrary.ru - Hayugas snekTpoHHass On0InoTexa.

7.3. UHpopMaLMOHHBbIE TEXHOJIOTUM, TULEH3MNOHHOE NPOrpaMMHOe o6ecrneyeHne

JIMneH3MOHHOE IPOrpaMMHOE o0ecieueHHe

PexBU3NTHI 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

(TpoasieHUE MOIICKH )

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

JInneH3nOHHBIN cepTUdUKAT
Cepuitabiii Ne 8DVG-VI6F-H8S7-NRBC
Cpok nevicteust: ¢ 20.10.2022 no 22.10.2023

Koncynbrant [1moc

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

Hudposoii o6pazoBatenbHbIil pecypc IPRsmart

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

becnmarroe I1O

Sumatra PDF, 7-Zip

8. MATEPHUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE AU CHOUII/INHbI

8.1. Tpe6GoBaHMA K ayAUTOPHUSAM (IOMELEHUAM, MeCTaM) AJisl MPOBeeHUus

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 — ne NMOMeIleHuil 1s
HanmeHoBaHnue (Mopyas) cneuuaJbHBIX HCI0JIb30BAHUSA
CIeNUAJIBHOCTH, a akzmc ]’3 noMemieHuil 1 | OCHAIIEHHOCTH CHENUAIbHBIX OMEIEeHUIl U ToMeleHu i HHBAJIHIAMU H
HanpaBJIeHU P MOMeLeHu i JJISI CAMOCTOSAITEJIbHOM padoThI JIMIIAMH C
COOTBETCTBHH C
NMOAr0TOBKH YeBHBIM st OrPAHUYEeHHBIMU
= y CaMOCTOSATE/Ib BO3MOKHOCTAMM
S IJIAHOM N
= HOW padoThl 310POBbS
N DnekTposrHepreTrka| OCHOBBI VYuebnas Habop nemMoHCTpanimOHHOTO 000PYyI0BaHUS U Brinenennsie
s | M DIIEKTPOTEXHUKA | MOJCIMPOBAHUS | AyTUTOPUS AJsl | yaeOHO-HATIISIIHBIX TOCOOMIA, 00ECTICUNBAIOIINX TEMATHIYECKHE | CTOSHKH
S .
o, | HAIIPABJICHHOCTH B Simscape MIPOBEACHUS WJUTFOCTPALIVN: aBTOTPAHCIOPTHBIX
™~ | (mpodup) 3aHATUN JucnnenHslil kiacc: CPEINCTB s
«IneKTpocHaOKEeHU neknuonHoro | MaTepakTuBHas cucrema, HoytOyk — 1 miT. WHBAJIUIOB;
e» 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 mpenoaaBaTens, 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 CIEeIMATU3UPOBAHHOMY 060PYA0BaHHIO

Criennan3upoBaHHOTO 000PYIOBaHMs HE TpedyeTcs.

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

Jns obecrieueHus: oOpa3oBaHMS HWHBAIMAOB M OOYYalOMIMXCS € OrpaHUYECHHBIMHU
BO3MOKHOCTSIMUA 3JI0POBbSI 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 MOAXO0J K OCBOSHUIO TUCIUIUIMHBI, WHIWBUIyaJIbHBbIC 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 memsx oOecrieueHust O0OydyaroOlMXCS WHBAIMAOB W JIUI C OrPaHUYEHHBIMHU
BO3MOYKHOCTSIMA ~ 3JIOPOBbSl  KOMIUJIEKTYeTCSI (OHJ OCHOBHOW yd4eOHOH JIMUTEepaTypoH,
aIalITUPOBAHHOM K OTPaHUYEHUIO 3JIEKTPOHHBIX 00pa30BaTEIbHBIX 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

IO JUCHUIIVIMHE «OCHOBBI MOJEJMPOBAHUA B SIMSCAPE»
»



1. MACIOPT ®OHJIA OLIEHOYHBIX CPEJICTB
MO TUCHUTIINHE

«OCHOBBI MOIEJIMPOBAHUSA B Simscape»

Komnerenuuu, opmMupyemsle B poliecce U3y4eHUs TUCIUTLINHBI

NHupekc @opMyIHMpOBKa KOMIIETEHLIIUH
MK-1 Croco6eH OCyIIeCTBIIATh HAyYHO-UCCIIEIOBATENBCKUE U OIBITHO-KOHCTPYKTOPCKUE
PaboTHI IO OT/IETLHBIM pa3JiesiaM TeMBI

2. Jtanbl (JOpMHUPOBAHNS KOMIETEHIIUH B MPOIecce OCBOECHUS TN CIMIIMHbBI

OcHOBHBIMU ~ 3TanamMu  (HOPMUPOBAHHSI  YKa3aHHBIX  KOMIICTCHIIMA  SIBIISFOTCSI
[I0CJIEIOBATEIbHOE H3YYEeHUE OOYYaIOUIMMUCSA COIEPIKATENbHO CBA3AHHBIX MEXAYy Co00i
pasnenoB (TeM) yueOHBIX 3aHsATHH. M3yueHne Kaxaoro paszaena (TeMbl) MperoiaraeT OBIaICHUE
H€O6XOI[I/IMBIMI/I KOMIICTCHIIUAMMU. PeBy.HBTaT arrecraluu 06yqa101u1/1xc;1 Ha pa3JIMYHBIX 3Tarax
(bopMHpPOBAaHUS KOMIIETECHIIMI TIOKAa3bIBAET YPOBEHb OCBOCHHSI KOMIIETCHITHIA.

DranHOCTh (OPMUPOBAHUS KOMIIETCHIIUH TMPSMO CBSI3aHA C MECTOM JHUCLUIUIMHBI B
00pa3oBaTeNbHON IPOTPaMMeE.

®opmupyemble

Pa3zjiennbl U TeMbl JUCHHUILINHBI
KOMIIeTeHIIUH (KOIbI)

Ne <
=
n/n
% TeMbI IK-1
]
=¥
1 2 3 4
1.
=
— Ocnogsl padotsl c MATLAB +
‘s
k=
2. 2
=]
<
ot
=2 o
< & | OcHosbl paboTsl ¢ Simulink. bubnuoreka .
= 2 |6mokos Simulink.
© £
2
=
)
S
g
3. =
2
=)
=
(5]
Q CocraB 6ubmmoTek 6J10K0B Simscape. .
o
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2. MoaenupoBaHue 3JIeMEHTOB U YCTPOICTB

IJTCKTPOTEXHUKH U IJICKTPOMEXaHUKH

MoaenupoBaHu€e NEPEXOIHBIX TPOLIECCOB
B MHAYKTUBHOCTH, KOHJIEHCATOPE U
BBINIpIMUTENIE. PacueT MarHUTHBIX LENEH.

MopenupoBaHue U UCCIIEIOBAHNE
onHo(da3zHorO TpaHchopMaropa

MopenupoBaHue U UCCIEIOBAHNE
OECKOHTAKTHOT'O JIBUTATEJIs HOCTOSIHHOTO
TOKa.

MopaenupoBaHue U UCCIIEIOBAHNE
ACMHXPOHHOTI'O JABUTaTels.

Pa3paboTka cucTeMbl, COCTOSIICH U3
0JIOKa aCHHXPOHHOTO JIBUTATENS U OJIOKOB
ounbaunorexu Mechanical.
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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

Kpnrepuu onennBanusi pe3yJibTaToB 00y4eHUst

Cpencrsa onieHMBaHUA

HNuauxaropsi Pe3yJIbTATOB 00y4eHUsl
AOCTHACHUS HeynosaerBopures Texymuii TIpomesy-
KOMIIeTeHIIUH YAOBJIETBOPUTEIHHO XOpomio OTJIMYHO TOYHAS
bHO KOHTpOIIb aTTecTalusa
He nemoncrpupyer Yacruyno B ocHOBHOM B nosnHoO# Mepe
TK-1.1. CIIOCOOHOCTH JIEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
OcymecTBisier OCYIIIECTBIISTH CITOCOOHOCTH CIOCOOHOCTH CIIOCOOHOCTH
paboThI MO 00pabOTKE | PAOOTHI IO OOPAOOTKE | OCYIIECTBISITH PA0OTHI | OCYIIECTBIATH pabOTHl | OCYIIECTBIISITh
Y aHATTN3Y Y aHATTN3Y 10 00pabOTKE ¥ aHATM3Y | 10 00padOTKE M aHAIM3Y | PabOTHI 10 00pabOTKE | COOOIICHHE; .
HAYYHO-TEXHHYECKON | HAyYHO-TEXHUYECKOW | HAYUHO-TEXHUUYECKON HAYyYHO-TEXHUIECKOU 1 aHATU3Y TeCT
nHpOpMAIIY U nHpOpMAIIY U nHpOpMAIUY 1 uH(pOpMAITIHN U HAYYHO-TEXHUUECKOU
pe3yIbTaToB pe3yIbTaToB pe3yIbTaToB pe3yiIbTaToB uH(pOpMAIIH 1
HUCCIENOBAHUI HUCCIEN0BAHUI HUCCIENOBAHUI HUCCIENOBaHUI pe3ybTaToB
WCCIICIOBAHUI
[IK-1.2. Bemomnnsier | He nemoHcTpupyer Yacruyno B ocHOBHOM B nosHoO#M Mepe
SKCIIEPUMEHTHI U CIIOCOOHOCTH JIEMOHCTPHPYET JIEMOHCTPUPYET JEMOHCTPUPYET
otopmsier BBINTOJTHATh CIOCOOHOCTH CMOCOOHOCTH CIOCOOHOCTH
PE3YIIbTaTbL OKCIICPUMCHTBI U BBIIOJIHATH BBITIOJIHATH BBIIOJIHATH COO6H.I€HI/IC; o
MCCIIEIOBAHUI ohopMIIATH SKCIIEPUMEHTHI U IKCIIEPUMEHTHI U SKCIIEPUMEHTHI U TeCT sanet
pe3ysbTarhl 0(OpMIISITH pe3yIbTaThl | OOPMIISTH Pe3yIbTaThl | OQOPMIIATH
HUCCIEN0BaHUI HUCCIENOBaHUI HCCIENOBaHUI pe3ybTaThl
WCCIICIOBAHUI
[K-1.3. He nemoncrpupyer Yacrryno B ocHOBHOM B nosnHO#M Mepe
[NoarorasnuBaer CIIOCOOHOCTH JIEMOHCTPHUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
SJIEMEHTHI [IOATOTAB/INBATE CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
AOKYMCHTAI1H, JJICMCHTBI IIOATOTAB/IMBATDH IIOArOTaBJIMBATh IIOATOTAaB/IMBATDH
MIPOEKTOB, TUIAHOB U | JOKYMEHTAIIUH, AJIEMEHTBI AIIEMEHTBI AIIEMEHTBI O — )
porpaMm MIPOEKTOB, TNIAHOB U | JIOKYMEHTAIIHH, JOKYMEHTAIIWH, JOKYMEHTAIIUH, Tecr 3auéT
MIPOBE/ICHUS porpamm MIPOEKTOB, TIAHOB U MPOEKTOB, IJIAHOB U MIPOEKTOB, TUIAHOB U
OT/IENTHHBIX 3TAIOB TIPOBE/ICHUS MPOrpaMM MPOBEJCHHS | MIPOrPaMM NPOBEJCHHS | TIPOrPaMM MPOBEACHHUS
HCCIIEIOBATENIbCKUX | OT/AENBbHBIX 3TAIllOB OT/IENIbHBIX 3TAIOB OT/IENTbHBIX 3TAIlOB OT/IENIbHBIX 3TAIOB
pabor WCCIIEIOBATENIbCKUX | MCCIIEIOBATEIIbCKIX MCCIIE/TOBATENHCKUX HCCIIEIOBATENTHCKUX
pabor pabor pabot pabot




4. KoMIUIeKT KOHTPOJIbHO-0LEHOYHBIX CPEICTB N0 AUCHUILIHHE «KOCHOBBI
MOJeJIMPOBaHUA B Simscape»

Bomnpocskl Kk 3a4eTy ¢ OLIEeHKOM

no mucuunaune «OCHOBBI MOJICTIMPOBAHUS B Simscape»

Pasznes 1. OcHoBbl padorsl ¢ MATLAB, Simulink u Simscape
1. TlpuBenute HazBaHue oCHOBHBIX OKOH MATLAB.

HazoBute HazHauenne ocHoBHBIX 0koH MATLAB.

Kaxk co3nate ckpunt?

Kaxk coznate pynkmuio?

M

Byner nu paborate GyHKIUS, eclii Ha3BaHWE (YHKIIMHA OTIWYACTCS OT Ha3BaHHs (aitia ¢ 3ToM
byHkunei?

MO>HO J11 BBI3BaTh (DYHKIIMIO U3 KOMaHIHOTO OKHA?

OOBsicHUTE, KaKMM 00pa3oM U T1e MOKHO HaTh pyHkiuu cucteMsl MATLAB?

Kak B MATLAB Mo0HO co31aTh MaCCUBEI?

A S

Kak oOpamarorcst K 2JIeMeHTaM MaTpHUIlbi?

10. Kakum cumBosoM 0003HaYaeTcs mporeypa TpaHCIIOHUPOBAHUS ?

11. C kakoii nenpto mpu paboTe ¢ MaTPUIIAMU B BEKTOPAMHU MCIOJIb3yeTCS TOYKA Mepes] OneparusiMu
YMHOKEHHUS, JeICHUS?

12. Kak B MATLAB co3gatoTcst KOMIIEKCHBIE IEpEMEHHbIE?

13. Kakast QpyHKIMS UCTIONB3YeTCs MPU CO3JaHUU KOMILIEKCHOTO yncia’?

14. Yrto o3navaet "riiobanpHas nepemMeHHas"?

15. B yem ornuuue CTaHAAPTHOTO MPOTPAMMHUPOBAHUS OT BU3YAITbHO-0I09HOTO?

16. Kaxk co3aaroT KOMMEHTapHUH IIPH HAIIMCAHUU CKPUIITOB?

17. Kak BbIBECTH YHCIICHHOE 3HaYCHHE IIEpEeMEHHOI B paboueit obmactu MATLAB?

18. Kak B MATLAB BbIBecTu rpadgux GyHKINUU?

19. Kakas QyHKIMS UCTIONIB3YeTCs ISl PEIICHHS CUCTEMBI TU(PepeHITNaTbHBIX YPABHCHH?

20. Kak BOCCTaHOBUTH PaCIOI0KEHNE OKOH, 3aJJaHHOE 110 YMOJIYAHUIO?

21. Kak MOHO 3amyCTUTbh CKpUNT?

22. Kak co3nath okHO Mojenu Simulink?

23. Kak u3menuts napameTpsl 6J10koB Simulink?

24. OOBsacHUTE, KaK COSIUHSIOTCS OJIOKH?

25. Kak Ha3bIBaeTcs OJI0K, KOTOPBIH CO3/aeT CTYIEHYATBI CUTHAI?

26. Kaxue 6110Ku co37aHbI U BU3Yyalln3allui CUTHAJIOB?

27. HazoBute ocHOBHBIE pa3enbl ondnuorekn Simscape=>Foundation Library=>Electrical.
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28. HazoBute ocHOBHBIE pa3aenbl ondnuorekn Simscape=>Foundation Library=>Magnetic.

29. HazoBute ocHOBHBIE pa3aeinsl oubnnoTekn Simscape=>Foundation Library=>Mechanical.

Pazngen 2. MoaeanpoBaHue 3J1eMEHTOB M YCTPOHCTB 3JIEKTPOTEXHUKHU M JIEKTPOMEXaHUKH
u-'—"—n

30. CAPACIOr Kakoit seMeHT eKTpHUecKoil LIemn n306pakaeT JaHHas MKTorpamMma Simscape?

-

Diode . o .
31. Kakoii aneMeHT 31eKTpruiecKoil enu n3o00paxaer faHHas MIKTorpaMMa Simscape?
o
_L_
32, FElectrical Reference 1earoii snement smexrpuueckoif uenn nzobpakaeT faHHAs MUKTOrpaMMa

Simscape?

bld
33. Gyrator Kakoii 511eMeHT >1eKTpHUecKoil IIeH H300pakaeT JaHHas MHKTOrpaMMa Simscape?
S
L,
Ideal Transformer o o
34. Kakoii »neMeHT »JeKTpUYecKod Ienu u300paXkaeT JaHHas HHKTOrpamMma
Simscape?

p£ Y Y g

35. Inductor Kakoif 3neMeHT 3MeKTPHUYECKOM ey H300pakaeT JaHHas MEKTorpaMma Simscape?
=1

36, Infinite Resistance g0 snement AJIEKTPUYECKON Ienu H300paXkaeT JaHHAs MHKTOrpaMMa

.O\

Simscape?

r {
RUN
Mutual Inductor . N
37. Kakoit »meMeHT »JIEeKTpHYeCKOW Ilemd HW300pakaeT JaHHas MHUKTOrpaMma

Simscape?

Py

38, OPAMP  Kakoif aeMeHT deKTpHUecKoil Lemn H306pakaeT JaHHas MMKTorpamMma Simscape?

L

39, Open Circuit yaxoii seMeHT H1eKTPUUECKOil HeMH H306paKaeT JaHHas IMKTorpaMMa Simscape?
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40.

41.

42.

43.

44,

45.

46.

47.

48.

AN~

Resistor

[
S é[g
Rotational
Electromechanical

Kakoii a5eMeHT 3JeKTpruiecKoil enu n3o00paxaer JaHHas MMKTorpaMMa Simscape?

Converter  Kakoii mpeoGpaszoBaTeb H300pa)kaeT JaHHas MUKTOrpamMma Simscape?

o
15
Switch

4
[EEE T
I
Translational
Electromechanical

Kaxoit a5ieMeHT 37eKTpUYecKoi 1ienu n300pakaeT JaHHas MUKTorpaMma Simscape?

Converter  Kakoii npeo6pasoBaTens H300paXaeT JaHHAS IHKTOrpaMMa Simscape?

>
a
-}
Variable Resistor . o
Kakoit »yeMEHT »SJEKTPUYECKON IIeNu HW300pakaeT JaHHas

Simscape?
O

Current Sensor Kakoif s71eMEeHT SIEeKTpUYEeCKOW Ienmu M300pakaeT daHHAS

Simscape?

©

v

Voltage Sensor Kakoif sneMeHT »JIeKTpUYecKOW Ienu H300pakaeT JaHHas

Simscape?

¢

AC Current Source Kaxkoit 31eMeHT 3IeKTPUIECKOM e H300paXkaeT JaHHas

Simscape?

o

®

)
Controlled Current
Source

Kakoit 351eMeHT 3JeKTpUYecKOi 1enu n300pakaeT JaHHAs

Simscape?

29
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49.

50.

51.

52.

53.

54.

55.

O

—
Controlled Voltage

Source Kakoii a5eMeHT 31eKTpUYecKOol 1eny N300pakaeT JaHHas MUKTOrpaMMa

Simscape?

P

Current-Controlled
Current Source Kakoii aeMeHT 3/IeKTpHUecKoi enu u300paXkaeT JaHHAs MUKTOrpaMMa

Simscape?

[

Current-Controlled
Voltage Source

Kakoii srieMeHT 3J1eKTpHUecKoi 1enu n300pakaeT JaHHas MUKTOTpaMMa
Simscape?
DC Current Source . .

KaKOI/I DJIEMCHT Z-)JIeKTpI/IIIeCKOI/I j1(S20070 I/I306pa)KaeT JaHHas HHKTOFpaMMa

Simscape?

-

DC Voltage Source gaxoit snement AJIEKTPUUYECKON IEMH M300pakaeT JaHHas MUKTOTpaMMa

Simscape?

P

Voltage-Controlled

Current Source  Kaxoit snement AJIEKTPUYECKON IIeTH M300pa)kaeT JaHHasi MUKTOrpaMMa

Simscape?

P

Voltage-Controlled

Vcltage SOUrce  Kaxoit snement AIIEKTPUYECKON 1N M300pakaeT NaHHas MUKTOrpamma

Simscape?
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Maotor
O — &
v R otor R
Resistance, R
Friction Mr

-

& o

W [
Puc. 1
. YUCIIATE OJIOKU ITOACUCTEMBI u UTe UX HasHaueHue (puc. 1).
56. Ilepeuncaute Omoxu noxcucremMsl DC Motor aXKUTE a3HaueHue c. 1

Simulink-PS

rlps s - |:| Load Torgue Comverter

< PSS e

PS Simulink Motar ;@ -
| Comerter 2 Cumrent Apply stall
@1 | torgue at
= R % t=0.1s
Cumrent Sensor ‘ B
O v T Q) ooz
T Motion Sensor
DC Motor ks
. ]
elpsst 1
=
E—— 1 :-\lé PSSimulnk  RPM
Canfiguration — p Comverter 1

Puc. 2
57. HazoBute 6J10KH, KOTOPBIE UCHOIB3YIOTCS B JIEKTPUUYECKON YacTH MoJienH (puc. 2).
58. HazoBwuTe 0710KH, KOTOPHIE UCTIOIB3YIOTCS B MEXaHUYECKON YacTH MOJIEH (puc. 2).

59. Kakwue 0510kH, IpeAcTaBICHHBIC HA pUC. 2, oTHOCATCS K Simulink?
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TecThl 1181 TEKYLIEH aTTeCTaluU

no aucuuiuiiHe «OCHOBBI MOJIGTMPOBAHUS B Simscape» JUIs CTyJJCHTOB HaIpaBJICHUS
noaAroToBku (crenuanbHocTH) 13.03.02 DnekTposHepreTuka 1 dJIeKTPOTEXHUKA

5 cemecTp

1. MATLAB — 310 cokpaiiileHue OT CJIOB
1. Mathematical Laboratory (Marematuueckas 1a00paTtopusi)
2. Matrix Laboratory (MaTprunast 1abopaTopusi)
3. Materialized Labour (oBermiecTBICHHBIH TPY/T)
4. Mathematical Labour (MaTeMaTI/IqleCKaj{ pabora)

2. Ilaxets! pacmmupennii cuctemsl MATLAB HasbiBatoTCst

1. Toolkits

2. Tools

3. Toolboxes
4. Toolmakers

3. bonpmmHCTBO KOMaHA 1 QyHKIUH cucteMbl MATLAB xpaHuTcst B BUie TEKCTOBBIX (halijIoB C
pacumpeHuemM
l. r

2. .m
3.0p
4. g

4. Kakoe okHo cuctembl MATLAB nipenHa3sHaueHo Jyisi BBOJIA YKCEIl, IEPEMEHHBIX, BEIPAKEHUN U
KOMaH/I, U1 TPOCMOTPa Pe3yJIbTaTOB BEIYUCICHUH U OTOOPaXKEHHSI TEKCTOB IIPOTrpaMM
1. Command History
2. Command Window
3. Workspace
4. Current Folder

5. KnaBummu <] > u <1> B Command Window (B komanaaom okae) MATLAB cinyxar
1. i mepeMeneHrs Kypcopa BHU3 WM BBEPX T10 DKPaHy
2. uIs TIepeMenIeHus Kypcopa BJIeBO WIIH BIIPABO I10 SKPaHy
3. Ui OTOOpaKEeHHs B CTPOKE BBOJIA PaHee BBEJICHHBIX C KIIABHATYPhI KOMAH]T M BRIPAyKCHUIA
4. Ui mepeMeIeHns Kypcopa BHH3 HJIM BBEPX Ha OJIHY CTPAHUILY

6. Jlnsa oTnenenus menoi yactu yucia ot ApooHoit B MATLAB ucnons3yercst
1. Touka

1 .
Boinenuts 1 BEIOpATh YEPHBIN LIBET TEKCTA.
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2. 3araras
3. ToOuKa C 3aIATou
4. nBoeroune

7. Jlng o603HaYeHUST MHUMOM €TMHUIIBI B KOMIUIEKCHBIX yrciiax B MATLAB 3ape3epBupoBano Ba

CHUMBOIIa
l. iuj

2. iuk
3. juk
4. due

8. Jlms mepeHoca mimHHBIX (Gopmyd Ha ApyTyro ctpoky B MATLAB ucnonb3yercst cCHMBOIT
1. naBoeroune
2. TOYKa C 3arsToi
3. MHOroTo4ue
4. Ttupe

9. Ilpu 3apanuu BexkTopoB u Matpull B MATLAB npumensitorcs
1. xpyribie ckoOKu
2. KBaJpaTHbIE CKOOKH
3. durypHbie CKOOKH
4. 7Be KOCBIE YepThI

10. dnst moctpoenus rpadukos B muHeiHOM Macitabe B MATLAB ucnons3yercst pyHKIus

1. bar

2. plot

3. subplot
4. figure

11. Kakast ¢pyHKIHS m03BOMSET pa3aenuTh rpadudeckoe okHo MATLAB Ha HECKOIBKO TTOOKOH U
BBIBECTH B KOKIOM M3 HUX IpaUKu pa3iIndHbIX GYHKIUH

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

12. Komanna text B MATLAB no3Bossier 0To0pa3uth
1. Haamwch B 33]aHHOM MecTe rpaduka
2. Ha3BaHWE T'OPU3OHTAITLHON OCH
3. 3aroyioBOK rpaguka
4. Ha3BaHUE BEPTUKAILHON OCH

13. Jlna cozmanust MaTpuIiibl ¢ HyJeBbIMU dsieMeHTaMu B MATLAB ciyxut BcTpoeHHass pyHKIus
1. null
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2. zeros
3. ones
4. ans

14. Kakoii U3 nepedrciIeHHbIX HIXKE ONEPaTOPOB SIBJISIETCS OMEPATOPOM MOAIEMEHTHOTO YMHOKEHUS
B MATLAB
1. *
2. k%
3. *
4./

15. Jlnuny Bektopa B MATLAB M0XHO onpeenuTh ¢ MTOMOIIBI0 PYHKITUN

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

n.n

16. {5 uero B MATLAB ucnons3yrorcs oneparopst ".+" u ".-
1. 711 BBINOJHEHUS TIO2JIEMEHTHOT'O CIIOXKEHNUS M BBIYMTAHUS
2. 1A CIIOYKEHWS U BBIUMTAHUS MATPHUL]
3. Takux oneparopoB B MATLAB He cymiectByer
4. 1yt yYMHOXEHMS BEKTOPOB

17. C nomompto kakoit pyHkiiuun B MATLAB M0XHO BBITIOJTHUTH OOpAIIEeHHE MAaTPHUIIBI
1. ¢ momorIpo QPyHKIHH pinv
2. ¢ TmoMomIpio (QYHKIMH SNV
3. cnomoupio QYHKIHMH Cinv
4. ¢ noMompo QYHKIMH InV

18. Kakoii 11BeT o yMOJIMaHUIO UCHIOJB3YeT peaakTop m-paitnoB B MATLAB s Beinenenus
CHMHTAaKCUYECKHMX OLIMOOK B KOJIE TPOrpaMMBbl

1. cunumi

2. KpacHbI
3. 3eleHbIM
4. KeIThIi

19. B kaxoii yactu rimaBaHoro okia MATLAB Brergarorcst coo61eHus o0 ommokax?
1. BcTpOKe coCTOSIHUS
2. B okae Command History
3. B Current Folder
4. B KOMaHIHOM OKHE

20. YUto npoucxoauT npu BoinodHeHnr koManasl A' B MATLAB?
1. TpaHcnoHupoBaHue A
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2. HaxXOXIICHUE OMPEICITUTEIIS MATPHUIII A
3. HaxOXKJICHUE MaTPHIIbI, OOPaTHOM K A
4. HaXOXICHUE CYMMBI SJIEMEHTOB MaTPHUIIEI A

21. Ha kakoit u3 muktorpamm n3zoopaxkeH Simulink-0710k MCTOYHHKA TTOCTOSTHHOTO CUTHaa?

3 b Ap L)

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

22. Ha kakoit u3 muktorpamm u3oopaxkeH Simulink-0710K MCTOYHHKA CHHYCOUJATBHOTO CUTHAJIA?

3 ik Ap 1)

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

23. Ha xakoif u3 nukrorpamm u3odpaxen Simulink-610k ocuustorpada?

3 b Ap 1)

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

24. Ha xakoit u3 muktorpamm n3oopaxen Simulink-010k TeHepaTopa CTyneH4aToro cCuraana’?

3 b N\ p L b

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

25. Ha kakoit u3 muktorpamm n3zoopaxkeHn Simulink-0710k KOHIIEBOTO MPUEMHHKA (3aTIyIIKN)?

N— C e

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

26. Ha xaxoit n3 nmukrorpamm u3zoopaxkern Simulink-6710k riudpoBoro aucries?

N— CHCEEE

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

27. Ha xakoif u3 nukrorpamm u3odpaxen Simulink-610k rpadonocrpoutens?
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- CCEEE

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

28. Ha xakoif u3 nukrorpamm u3odpaxen Simulink-6710k HCTOYHHMKA TEKYILIETO BpEMEHH

MOJIETUPOBAHUS?
=]
.o @ 2 =
Display Clock XY Graph Terminator
1. 2. 3. 4.

[IpaBunbHbII OTBET — 2

29. Ha xakoif u3 nukrorpamm u3odpaxen Simulink-0710k BEIYMCIEHUS TIPOU3BOAHOM?

s+1

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

Derivat Integrator
erivative Integrator Transfer Fen Limited

30. Ha xaxoii u3 nuktorpamm nzodpaxen Simulink-010k nepeaarounoii pyHkmun?

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

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

31. Ha kaxoii u3 nukTorpamm n3odpaxen Simulink-Gok unrerpatopa?

1
3 du/dt ¥ L RN )gf>

s+1

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

32. Ha kaxoii u3 nukTorpamm n3odpaxen Simulink-010k uHTErpaTopa ¢ orpaHudeHuem?

1
N du/dt ¥ L RN )gf>

v s+1 Integrator
erivative Integrator Transfer Fen Limited
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33. Ha kakoii u3 nmuktorpamMmm u3o0paxxes Simulink-610k cymmaropa?

)%
J % b e, > A ¥ >
Product Sum Divide
l.

Gain
2. 3. 4.

34. Ha xaxoii u3 nukTorpamm nzodpaxen Simulink-01ok ycunurens?

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

35. Ha kaxoii u3 nukTorpamm n3odpaxer Simulink-010k BEIYHCIECHHS TPOU3BEACHUSA?

¥ x
X
J x b @ 3% > )b)
Product Sum Divide Gain
l. 2. 3. 4.

ST OIS (S
Product Sum Divide
1.

36. Ha xakoii u3 nukrorpamMmm n3obpaxen Simulink-6;1ox nenenus?

Gain
2. 3. 4.
37. Ha xakoif u3 mukTorpamMm u3o0paxxes Simulink-010k MyJIbTUIIEKCUPOBAaHUS (0OHETMHCHHS)
CUTHaJIOB?
>
:I> NN Al D [A]
P —
Mux Switch From Goto
1. 2. 3. 4.
38. Ha kakoif u3 muktorpamMm n3o0paxxen Simulink-010k yrpaBiasieMOro mepekiItovaTess CUrHaiIoB?
>
} NN Al D [A]
D m—
Mux Switch From Goto
1. 2. 3. 4.

39. Ha xakoii u3 nmuktorpamMm n3obpaxen Simulink-6;10k mpuema curnana ot apyroro 0oka (6e3
JIUHUM CBSI3M)?
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NN Al D [A]

NN N

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

40. Ha xakoii u3 nukrorpamMm n3o0paxen Simulink-6710k nepenaun curxana B 1pyroit 6ok (0e3
JIUHUU CBS3H)?

p.
:la ;::N> Al D [A]
Mux Switch From Goto
1. 2. 3. 4.

41. Ha kako# u3 muKTorpamMm u3o0pakeH Simscape-010K 01HO()A3HOTO UCTOUYHNUKA HATIPSHKCHHS
NIEPEMEHHOT0 TOKa?

P @

DC Voltage Source AC Current Source
1. 2.
¢ =
- Controlled Voltage
AC Voltage Source Source
3. 4.

42. Ha xakoil u3 nukTorpaMm u3o0paxkeH Simscape-00K 01HO(Pa3HOr0 UICTOUHUKA TIEPEMEHHOTO

TOKa?
DC Voltage Source AC Current Source
1. 2.
¢ =
¢ Controlled Voltage
AC Voltage Source Source
3. 4.

43. Ha xakoii u3 nukTorpaMm n3o0paxkeH Simscape-0J0K HCTOYHUKA HAPSXKEHUS TOCTOSTHHOTO
TOKa?
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7 ¢

DC Voltage Source AC Current Source
1. 2.

o

¢ >
y Controlled Voltage
AC Voltage Source Source

3. 4.

44. Ha xakoil U3 MUKTOrpaMM H300paxeH Simscape-0JI0K yIpaBisieMOro UCTOYHHUKA HATPSIKSHUS?

7 ¢

DC Voltage Source AC Current Source
1. 2.

o

¢ =
¢ Controlled Voltage
AC Voltage Source Source

3. 4.

45. Ha xakoit u3 nukTorpaMm n3o0paxkeH Simscape-0J0K HCTOYHHUKA TOCTOSIHHOTO TOKa?

i

®

= ®
Controlled Current I
Source DC Current Source
1. 2.
Voltage-Controlled Current-Controlled
Voltage Source Voltage Source
3. 4,

46. Ha xakoii u3 nukrorpaMm n3o0paxeH Simscape-0J10K yrnpaBiisieMOro HCTOYHHUKA ToKa?
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i

®

e
Controlled Current
Source

1.

Q

Voltage-Controlled

Voltage Source
3.

47. Ha kako# u3 MUKTOrpaMM U300pakeH Simscape-0J10K NCTOYHUKA HANIPSHKCHHUS, YITpaBIeHUE

DC Current Source
2.

Current-Controlled
Voltage Source
4,

KOTOPBIM OCYIIECTBIISIETCS C IOMOILBIO TOKA?

i

®

=
Controlled Current
Source

1.

Q

Voltage-Controlled

Voltage Source
3.

48. Ha kako#t u3 mukTorpamMm u3o0pakeH Simscape-0J10K UCTOUHUKA HANPSHKCHUS, YITpaBIeHUE

DC Current Source
2.

Current-Controlled
Voltage Source
4,

KOTOPBIM OCYIICCTBIIACTCA C TIOMOIIBIO HaHpH)KGHI/I}I?

i

®

e
Controlled Current
Source

1.

Q

Voltage-Controlled

Voltage Source
3.

DC Current Source
2.
Current-Controlled
Voltage Source
4,
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49. Ha xaxoii u3 MUKTOrpaMM U300paskeH 0JIOK, KOTOPBIi peoOpa3yeT BXOJHOH (PU3UUYEeCKHil CUTHAI
(Physical Signal), moctynatomuii ¢ 6;10k0B Simscape, B 6€3pa3MepHbBIN CUTHAI CHCTEMBI
Simulink?

PS S f(x)=0 @
>PSSh
PS-Simulink Solver
Converter Configuration
1. 2.
JspPs F
1 \‘; —»
/ Simulink-PS
Connection Port Converter
3. 4.

50. Ha xakoif u3 TUKTOrpaMM H300pakeH OJIOK IMopTa JJIsl TOAKITIOUYEHUS TTOJACUCTEM (PU3MUECKOTO

MOJIeIUpOBaHUsA?
PS S f(xX)=0
> PSSP
PS-Simulink Solver
Converter Configuration
1. 2.
ysPs F
1 \‘> —>
/ Simulink-PS
Connection Port Converter
3. 4,

51. Ha xaxoii u3 NUKTOrpaMM H300paxeH OJI0K, KOTOPBIi peodpa3yeT BXOAHOH Oe3pa3MepHbIi
curHan cuctembl Simulink B ¢pusznueckuii curnan (Physical Signal) 61okoB Simscape?

PS S f(x)=0

>PSSh -

PS-Simulink Solver

Converter Configuration
1. 2.
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JSPs
0 S

Simulink-PS

Connection Port Converter
3. 4,

S/

52. Ha xaxoii u3 TUKTOrpaMM H300paxkeH Simscape-0J10K 11 KOHQUTYpaluu peraTens?

PS S f(x) =0
> PSSP p
PS-Simulink Solver
Converter Configuration
1. 2.
JsPs
1
< / Simulink-PS
Connection Port Converter
3. 4.

53. Ha kaxoii u3 TUKTOrpaMM U300pakeH Simscape-0JI0K I U3MEPEHUS HaPSKESHUs?

i

O ©

W
Current Sensor Voltage Sensor
l. 2.
B AN
iy
Switch Ideal Transformer
3. 4.

54. Ha xakoif u3 TUKTOTpaMM H300pa)keH OJIOK Il U3MEpPEHHUs ToKa?

B

O ©
] & 3
Current Sensor Voltage Sensor

1. 2.
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B iiN
5
Switch Ideal Transformer

3. 4.

55. Ha kaxoii u3 TUKTOrpaMM H300pakeH Simscape-0JI0K HIealbHOro Tpanchopmaropa’?

B

W
Current Sensor Voltage Sensor
1. 2.
B I
in
Switch Ideal Transformer
3. 4.

56. Ha xakoif u3 mUKTOrpaMMm n300paxkeH Simscape-0JI0K mepekrovaress (BbIKiIouaTess)?

B

W
Current Sensor Voltage Sensor
1. 2.
I Aih
5
Switch Ideal Transformer
3. 4.

57. Ha xakoif u3 TUKTOTpaMM H300pakeH Simscape-0JI0K aKTUBHOT'O CONTPOTHUBIICHHUSI?

L A

Electrical Reference Capacitor

1. 2.
U—W\v’\f'ﬂ g ¥ ¥ g
Resistor Inductor

3. 4.
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58. Ha kaxoii u3 nukTorpamMm n3odpaxen Simscape-0J10K KoHieHcaTopa?

L A

Electrical Reference Capacitor
1. 2.
eAAANa e Y Y\
Resistor Inductor
3. 4.

59. Ha kaxoii u3 TUKTOrpaMM H300paxkeH Simscape-0JI0K 3JEeKTPUIECKOT0 3a3eMIICHUS ?

- e—]}—

Electrical Reference Capacitor
1. 2.
eAAANa e Y Y\
Resistor Inductor
3. 4.

60. Ha xakoif u3 mukTorpamMm n3o00paxeH Simscape-0JI0K HHTYKTUBHOCTH?

- e—]}—

Electrical Reference Capacitor
1. 2.
U_WW_" g ¥ ¥y
Resistor Inductor
3. 4.

5. MeToan4yeckue MaTepuaJbl, onpeaessiioime Npoueaypbl OHeHNBAHUS

KOMIIETCHIINHN
5.1 Kpurepumn oueHMBaHNS KA4eCTBA BbINOJHEHHS JJA00OPATOPHOT0 MPAKTUKYMAa

O1eHKa «3a4TeHO0» BBICTABIIACTCS 00yJaloLUIeMycCs, €ClM J1abopaTopHasi padoTa BBIIIOJIHEHA
NPABIJIBHO U CTY/IEHT OTBETHJI Ha BCE BOIIPOCHI, OCTABJICHHBIE TIPETIOIaBaTEIeM Ha 3aIUTeE.

Or1eHKa «He 3aYTEeHO0» BbICTABISIETCS 00yJaromeMycs, ecliu JlabopaTtopHasi paboTa BHIIIOJTHEHA
HE IIPAaBIJIBHO WJIU CTYACHT HE MPOSBIII TITYOOKHX TEOPETUUECKUX 3HAHUH MTPH 3aIIUTe PabOTHI

5.2 Kputepum onieHMBaHHUs Ka4eCTBa YCTHOI0 OTBeTa

OmueHka «OTJHMYHO» BBICTABIIACTCS 3a TITyOOKOE 3HAHME IMPEIYCMOTPEHHOTO IMPOrpaMMOin
Marepuaiga, 3a YMEHHME YeTKO, JAaKOHHYHO MU JIOTMYECKH IIOCIEOBATEIbHO OTBEeYaTh Ha
HIOCTABJICHHBIE BOIPOCHI.
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OueHka «XOpomIo» — 3a TBEPAOE 3HAHME OCHOBHOrO (IPOrpaMMHOI0) MaTepuaia, 3a
rpaMOTHbBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HAa TOCTABICHHBIE BOIPOCHI.
OrneHKka «y10BJIE€TBOPUTEIbHO» — 3a 00Ilee 3HAHHWE TOJIBKO OCHOBHOTO MaTepHalia, 3a OTBETHI,
coJiepiKallre HETOYHOCTH WM €1a00 apryMeHTHUpPOBaHHBIC, C HapyIIEHHUEM IOCIEI0BATEIbHOCTH
U3JI0KEHUST MaTepHalia.
OneHka «HeyI0BJEeTBOPHUTEIbLHO» — 3a HE3HaHWEe 3HAUYUTEIbHOW 4YacTH MPOTPaMMHOIO
MaTepuaia, 3a CYyIIeCTBEHHBIC OIMMOKM B OTBETAX HA BOMPOCHL, 32 HEYMEHHE OPUEHTHUPOBATHCS B
MaTepuale, 38 He3HaHHWE OCHOBHBIX MOHSTUN JUCIUILTHHBL.

5.3 Kpurepuu oneHMBAHUS TECTUPOBAHMS

[Tpu TecTupoBaHUM Bce BepHble OTBeThl Oepytcst 3a 100%.
90%-100% oTau4HO

75%-90% xopomo

60%-75% ynoOBIETBOPUTEIHHO

MeHee 60% HeyIOBIETBOPUTEIBHO

5.5 Kpurepun oueHMBaHHS Pe3yJIbTATOB OCBOEHHSI TMCUMILJIMHBI HA 3a4eTe C OLeHKOH

OneHka «OTJMYHO»  BBICTABISIETCS 3a TIyOOKOE 3HAHHE TMPEAYCMOTPEHHOTO
IpOrpaMMOil  MaTepuana, COJAEpPKaIIerocsi B OCHOBHBIX U JIOMOJHUTEIBHBIX PEKOMEHIOBAHHBIX
JUTEPATypHBIX HCTOYHHMKAX, 32 YMEHHE YETKO, JIAKOHUYHO U JIOTUYECKH TIOCIEI0BATEIHHO
OTBEUaTh Ha IIOCTaBJIECHHBIE BOIPOCHI, 332 YMEHHUE aHAJTU3UPOBATh H3y4dyaeMble SBJICHHUS B HX
B3aMMOCBSI3M W JTUAJCKTHYECKOM PAa3BUTUU, MPUMEHSTHh TEOPETUUECCKHE MMOJI0KECHUS IIPH PEIICHUN
MPAKTUYECKHX 3a7ay.

O1eHKa «X0pOoII0» — 32 TBEPI0E 3HAHNE OCHOBHOIO (IIPOrPaMMHOI0) MaTepuaa, BKIoYas
pacyeTsl (Ipu HEOOXOIMMOCTH), 3a TPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTABJICHHBIC  BOMPOCHI, 32 YMEHUE MPUMEHSATH TCOPETHUYECKHE IMOJIOKEHUS JUIS PEIIeHUs
MPAKTUYECKHX 3a7au.

OneHka «yJI0BJIE€TBOPUTENbHO» — 3a 00Ilee 3HAHWE TOJILKO OCHOBHOTO MarepHala, 3a
OTBETHI, COJAEPXKALUE HETOYHOCTH WM cilabo apryMeHTUpPOBaHHBIE, C HapylIEHUEM
MOCIIE0OBATEIHPHOCTH HM3JI0KECHHUS MaTepuana, 3a ciaaboe MPUMEHEHHE TEOPETHUECKUX IMOJIOKECHUN
IPU PEIICHUN TPAKTUUECKUX 3a7au.

OrneHKa «HeY/I0BJIETBOPUTEIBHO» — 33 HE3HAHUE 3HAUUTENBHON YaCTH MPOrPaMMHOTO
MaTepuaia, 3a CylIeCTBEHHbIE OIIMOKH B OTBETaX Ha BONPOCHI, 32 HEyMEHUE OPHEHTHUPOBATHCS B
pacderax, 3a HE3HAHWUE OCHOBHBIX MOHSATUIN JUCUIUTIIHHBIL.
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IIpuioxxkeHue 2. AHHOTaLUs pado4yei NporpaMMbl

AHHOTaIUsA padoyeil MporpaMmmbl

JucuuruimmHaa .
OcHoBBI MOIC/INPOBaHUS B Simscape
(Momyib)
Peanusyemsble ITK-1. CriocoGeH OCyIIEeCTBISTh HAyYHO-UCCIIEI0BATENBCKHIE U
KOMIIETEHIINH ONBITHO-KOHCTPYKTOPCKHE pabOThI 110 OTAEIIBHBIM pa3/ieiaM TEMBI.
[1K-1.1. OcymectBiusier paboThl 0 00pabOTKE U aHATHU3Y
Hay4YHO-TEXHUUYECKOW MH(POPMALIUU U PE3YIbTaTOB UCCIIEIOBAHUI.
ManukaTopsl
P [TK-1.2. BeimoaHseT S3KCIIEpUMEHTHI U 0POPMIISIET Pe3yIbTaThl
JOCTUKEHUS -
. UCCIIEJOBaHUM.
KOMIIETEH I

[TIK-1.3. [ToaroraBauBaeT 3J1€MEHTHI JOKYMEHTAIUH, TPOEKTOB, IUIAHOB U
HpOFpaMM HpOBeI[eHI/IH OTACJIBHBIX 3TAIIOB UCCIICA0BATCIIBCKUX pa60T.

TpynoeMKocTsb, 3.€.

144/4

@opMBI OTYETHOCTH
(B T.4. IO ceMecTpam)

O®O: 3auer B 5 cemecTpe
3DO0: 3ayeT B 7 ceMecTpe
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