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1. HEJIM OCBOEHUA AUCIOUIIJIMHBI

OCHOBHO#l eJbI0 OCBOCHHUS TUCHHUIUIMHBI SBJISIETCS (DOPMHUPOBAHHME Y OOYYAIOIIUXCS
HEOOXOIMMBIX 3HaHWH, YMEHHIA W HABBIKOB, KOTOPBIE MO3BOJIST UM MCIOJIB30BaTh COBPEMEHHOE
0JI04HOE BU3YaJIbHO-OPUEHTUPOBAHHOE HMUTAIHOHHOE MOJICIIMPOBAHKE DIICKTPOTEXHUUECKUAX U
MexaHudeckux cucteM B cpeae Simulink/Simscape pacmupenus MATLAB.

[Mocnenusis (akTHUECKH CTajla MHPOBBIM CTaHAAPTOM B 00JaCTH MaTeMaTHYeCKOro U
HAYYHO-TEXHHYECKOTO IPOTPAMMHOTO OOECIeYeHHsi, B TOM YHCJIE MpPH IPOBEICHUH
HAyYHO-HUCCIICI0BATEIBCKHX, MPOEKTHO-KOHCTPYKTOPCKHUX pabor, CBSI3aHHBIX C
SIIEKTPOTEXHUUECKUMH YCTPONCTBAMH U 3JIEKTPOIHEPTETHUCCKUMH CHCTEMAMH.

3amauu U3y4YeHUs TUCIIUTUTHHBL:

— Kparkoe 3HakomcTBO c cucremoii MATLAB, cpenoili BU3yaJbHOrO MOJEIUPOBAHUS
Simulink u ee 6ubaMOTEKOM OIOKOB;

— I/I3yquI/Ie OnOIMOTEK Simscape, B COCTaB KOTOPBIX BXOJAT 6J10KI/I, NpeAHA3HAYCHHBIC JJIs
MOJICTTUPOBAHUST MHOTOTUCITUTUIMHAPHBIX (DU3MYECKUX CHCTEM, HAPUMED, dIECKTPUICCKHUX,
MAarHUTHBIX, MCXaHHUYECKUX U T.JI.;

— oOyueHHe METOJMKE CO3JaHMS BHU3YaIbHO OJOYHBIX MOJENEH CHUCTEM U YCTPOMCTB
SJIEKTPOTEXHUKU U JICKTPOMEXAHUKH;

— (opmupoBanue HaBBIKOB MPOBEJICHUS Hay4HO-UCCIEA0BATEIbCKUX Hu
POEKTHO-KOHCTPYKTOPCKHUX paboOT C UCIOJIb30BaHHEM Simscape;

— (¢dopMHpOBaHHE HABBIKOB MO aHATM3y W MOCIMPOBAHUIO DJIEKTPHUYECKHX IIeTeH, a TakKe
pacueTy peXuMOB pabOThl 00BEKTOB MPOGECCHOHATHHON ASSITENFHOCTH.

2. MECTO JUCIMII/INHBI B CTPYKTYPE
OBPA30BATEJIbHOH TPOTPAMMBI
2.1. Tuctmmumaa «OCHOBBI MOJICTTUPOBAHUS B Simscape» OTHOCHTCS YacTH, GOpMUPYEMOU

Y4aCTHUKaMH 06paSOBaTeJ'ILHLIX oTHomeHui bioka 1 I[I/ICLII/IHJ'II/IHBI (MO)I}/'J'II/I) H HMECT TECHYIO
CBsA3b C IPYIr'UMHU JUCHUITIIMHAMUA.

22.B Ta6J'II/II_[e MPUBCACHBI IPEAIICCTBYOIINE U MMOCIICAYIOIINEC JUCHUIIIIMHBI, HAITPABJICHHBLIC
Ha (I)OpMI/IpOBaHI/IC KOMHGTCHHI/Iﬁ JUCHUIIIIMHBI B COOTBETCTBUU C ManPII.IefI KOMHCTCHHI/Iﬁ OIl.

[penmecTByomme U nocjaeayouue IMCHUNINHbI,
HaNpaBJIeHHbIEC HA (hopMHpPOBaHHE KOMIIETEHLUH

No

i [MpenmecTByromuye TUCITUTUTAHBI [Tocneayromuye TUCIATITNHBI
HOCTpaHHBII 361K OCHOBBI HAYYHBIX UCCIIEIOBAHUI

2. WudopmaTrka HayuHno-uccnenoBarenbckas pabora

3. T 3amuTa BBITYCKHOW KBATH(PUKAITMOHHON paOOTHI,

COPCTHHCCKHC OCHOBEL BKJTFOUAs TIOJITOTOBKY K TPOIISAYPEe 3aTUTHI U

INEKTPOTEXHUKH HpOTICIYDY 3AITHTHL

4.
DNeKTpUYeCKUe MaIIMHbI




3. I/IAHUPYEMBIE PE3YJIbTATbI ObYYEHHUA

[Inanupyemble pe3ysibTaThl OCBOCHHMS oOpaszoBarenbHOM mporpammbl  (OIT) —
KOMIIETCHIIMH OOYYaIOIUXCsl OMPEACIAIOTCS TPEOOBAaHUSIMU CTAHIApTa [0 HAMPABICHUIO
MOJTOTOBKHU (CHEMATBLHOCTH) U POPMHUPYIOTCS B COOTBETCTBHHM ¢ MaTpuliei komnetenuuid OI1

Ne Homep/ HanmenoBaHnue KOMNeTeHIHH
/m HHJEKC (14 ee YacTH)
KOMIIETeHIIMH

B pe3yabTaTe H3yueHus AMCUMIIMHBI
o0yyaronuecst J0JKHBI:

Crioco0eH OCyILEeCTBIISTh
Hay4YHO-UCCIIEIOBATEIbCKHE U

1. |IIK-1 OIBITHO-KOHCTPYKTOPCKHUE
PaboTHI 1O OT/IENBHBIM pa3iesiaM
TEMBI.

[IK-1.1. OcymiecTtBisieT pabOTHI 11O
00paboTKe U aHATH3Y
HAYYHO-TEXHHYECKON HHPOPMAIIHU 1
pe3yabTaTOB HCCIICIOBAHUI

[1K-1.2. BeInonHsET 3KCIEPUMEHTHI U
oopmIIsieT pe3ynbTaThl HCCIEIOBAHUIN

TIK-1.3. IToaroraBiauBaeT 3JIEMEHTHI
JIOKYMEHTAIH, IPOCKTOB, TUNIAHOB U
IPOrpaMM IIPOBEICHHS OTACIbHBIX
3TAroB UCCIIEI0BATEILCKUX PadOT

4. CTPYKTYPA U COAEPKAHHUE JUCHUII/IMHbBI

4.1. OBBEM JIUCHUIJIMHBI U BU/Ibl YYEBHON PABOThI

CemecTpsl
Buj yueOHoii padoThl Bcero yacos Ne 5
Yacos

AyauTopHasi KOHTAaKTHas padora (Bcero) 32 32
B ToM uucne:
Jlexmmu (J1) 16 16
[Mpaktugeckue 3austust (I13), Cemunapsr (C) B Tom uncrre, 16 16
NpaKTUYeCcKas MOJrO0TOBKA - -
BHeayauropHasi KOHTaKTHasi padora 1,7 1,7
B ToM umciie nHIMBHUYaIbHBIE U TPYIIIOBBIE KOHCYJIBTAUN 1,7 1,7
CamocrositesnbHas padora odyuarwumerocs (CPO) (Bcero) 38 38
B ToM yncre: KOHTaKTHasi BHeayAMTOPHas padoTa
Pabora ¢ 1eKIIMOHHBIM MaTepuaIoM 10 10
PaboTa ¢ KHUKHBIMH HCTOYHUKAMU 10 10
Paborta ¢ 31eKTpOHHBIMU HCTOYHUKAMHU 10 10
[ToaroToBka K MpakKTUYECKUM 3aHATHIM 8 8
IMpome:xxkyTounasi | 3auer (3) 3 3
aTrecranus [Tpuem 3auera 0,3 0,3
HUTOI'O: Odnias 9aCc0B 12 72
TPYAOEMKOCTh 324, elL. 2 2




4.2. COJEPYKAHUE JUCIATLINHDI

4.2.1. Pa3gesibl (TeMbl) JUCHUILIMHBI, BUAbI Y4€OHOU AeATEJIbHOCTH U GOPMBbI

KOHTPOJIA
Buabl 1esiTeILHOCTH, DopMbI
N | No BKJIIOYAS TeKyllel u
o | ceme HanmenoBanmue pasiesna CaMOCTOSITEJILHYI0 PaboTy NPOME:KY-
I erpa (TeMbl) JUCHUILIHHBI o0yuyaromuxs, (B yacax) TOYHOM
J | JIP | II3 | CPO| Bcer aTrecTauuu
0
1. 7 OcHoBBbI padoThI € Kontponbhbie
MATLAB, Simulink u 6 6 12 24 | BOIIPOCHL;
Simscape TECTHI
2. 7 MopennpoBaHue 3JIeMEeHTOB KonTpomnbHbie
U YCTPOICTB 3J1eKTPOTEX- 10 10 | 26 16 BOIIPOCHI,
HUKH U YJIEKTPOMEXaHUKH B TECThI
Simscape
NuauBunyanbHbI
7 7 BueayautopHas KOHTaKTHas 17 | e rpymmossre
pabota (Bcero)
KOHCYJIbTAIINU
[IpoMesKyTouHasi aTTeCTaLUS 0,3 | 3auer (0,3)
72
HUTOI'O: 16 16 | 38 70




4.2.2.

JIeKIJMOHHBIH KypC

=
5
§ = Bcero
3 = 4acoB
Ne | Z 5 | Haumenonanue Conenkanie 1ok
oo | § § TeMBbI JeKI U ACpAAHUE JTeKIHU
2 2
= = 000
3
=
1 2 3 4 5
CemecTpbI: Ne §
3anyck MATLAB u pabota B pexume nuanora.
ITpocteie Beruncnenuss B MATLAB. Pabora ¢
KOMIUIEKCHBIMU 4rciiamMu. dopMupoBanue
o OCHOBbI paBoTB! BEKTOPOB M ManI/III.vPa6OTa C peIaKTOPOM
1. 5 mM-¢aiiinoB. YIIOBHBIM onepaTop 2
¢ MATLAB .
|<Ti oy if...else...else...end. [{ukibl THIA for_...end u
s § while...end. Onieparops! break, continue, return,
v £ pause. JIBymepHas u TpexmepHas rpaduka
E n MATLAB.
S _5 OcHoBbl pabotsl | Cucrema moaenupoBanus Simulink. Cocras
8 £ |c Simulink. oubsimorex Simulink. Co3nanue u 3amyck
2. E E bubnnoreka Mozenen. PeraktupoBanue Moaenei. 2
S5 OJI0KOB
8 Simulink.
o Cocras N3yuenune 6MOIMOTEK:
3 OuOINOTEK Simscape=>Foundation Library=>Electrical; 9
' 0JIOKOB Simscape=>Foundation Library=>Magnetic;
Simscape. Simscape=>Foundation Library=>Mechanical.
@ MopaenupoBanue
)E 5 TIEPEXOJTHBIX Cosmganne Simscape-Moenu s HCCIeI0BaHUs
S £ |mpowueccos B MIEPEXOJIHBIX TIPOIECCOB B aKTUBHOM U
5 = |MHIYKTHBHOCTH, | PEaKTHBHBIX CONPOTHBICHHUAX. PacueT CIOKHBIX
4. ; E KOHJICHCATOPE U | DJIEKTPUUYECKUX M MarHUTHBIX IEMNe ¢ 2
2 2 |BbIMPIMHTEIE. MCIIOJTb30BAaHHEM 6JIQKOB 13 OuOIMOTEK
£ £ |Pacuer Electrical u Magnetic. Co3nanue Monenu
S 2 |MarHuTHBIX BBITIPSIMHATEJIS.
S 2 [ueneii.
2 = |Mopenuposanue | Co3manue Simscape-Moaesu st HCCIIET0BaAHMS
5 E E U UCCIIEZIOBAaHNE | MEPEXOAHBIX MPOIIECCOB B OJHO(AZHOM 9
2 5 oaHo(dazHoro TpanchopmaTope mpu Habpoce Harpy3KH 1
= S |TpaHCopMaTOpa | KOPOTKOM 3aMbIKAHUHU.
5 E MonenmupoBanue
5 = |1 nccrnenoBanme MonenupoBaHue IpsMOro mycka u Habpoca 9
' = © |GECKOHTAKTHOTO | HATPY3KH GECKOHTAKTHOTO JBUIATEINs
o JIBUTATEIIS MOCTOSTHHOTO TOKa. OTIeHKa BIUSHUS MOMEHTA




[IOCTOSIHHOTO WHEPIMU HA JUHAMUYECKUE PEKUMBI PaOOTHI
TOKa. JUIT.
= Coznanue MOJENH JIs UCCIICOBAHMS IPSIMOTO
2 5 MoaenupoBanue | mycka U HaOpoca Harpy3ku aCHHXPOHHOTO
3 § u uccinengoBanue | aeurarens. OIeHKa BIUSHUS HAPSDKEHUS U
7. 5 = ACHHXPOHHOT'O Harpy3Ku Ha IycK JBUTaTelsa. MoaenupoBaHue 2
e
:‘ g JIBATATENS. MycKa aCHHXPOHHOTO JIBUTATENS TIPU
22 HECHUMMETPUYHOM Tpex(a3HOM HAMPSIKCHUH.
[~
o X
L D
s 2
= = |Pa3pabotka .
S 2 | cncreMbl N3yuenne ocoOeHHOCTEN OAKITIOYEHUS K OJI0KY
S 2 > ACHHXPOHHOT'O JBUTATEIS OJIOKOB MEPEAATOYHBIX
= = |cocrosiei u3 .
s = 6110Ka YCTPOMCTB U MEXaHU3MOB U3 OUOIHOTEKU
2 .
8. S o Mechanical u co3manue monmenu s
2. 5 |acuHXpOHHOTO
= 2 HUCCIIEIOBAHUSA CTATUYECKUX U IUHAMUYECKUX
= £ |gBuUraTteis u
o x 5110KOB PSKUMOB TIPH U3MEHEHHUU TTapaMEeTPOB KaK
[<P]

S = ANEKTPUYECKUX, TAK 1 MEXaHUYECKHUX OJIOKOB.

> & |6ubiImoTeKkH

V Mechanical.

HUTOIO: 16

4.2.3. /JabopaTOpHbIN NPAKTUKYM
VYueOHBIM I1aHOM JTa00PATOPHBIN MPAKTUKYM HE TTPETYCMOTPEH.




4.2.4. IlpaKkTU4YecKue 3aHATUA

E 2 Bcero
S s =
o= = HaumenoBanmue 4acoB
Ne S < = CoaeprxaHue NPaKTHYeCKOIo
/i £ § = NPaKTHY€eCKOTr0 ARSI TS
§ 2 = 3aHATHA
E = 101010
1 2 3 4 5
Cemectp: E
3anyck MATLAB 1 3HaKkOMCTBO C €€
uHTepdericom. Hactpoiika
uHTepdeiica. OcyuiecTiieHne
HPOCTHIX BBIYUCICHUH B KOMaHTHOM
okHe. Co3aHNe NEPEMEHHBIX U UX
KOHTpOJIb. Vcnoap30BaHue HCTOPUU
© KOMaH[I. 3HaKOMCTBO ¢ OCOOCHHOCTSIMU
% BBIYUCIICHUH B KOMaHTHOM OKHE.
2 Co3naHne KOMITJIEKCHBIX YHCEIL.
o | 3anyck MATLAB u pabota B | 3HaKOMCTBO C PYHKIMSIMU
= | pexxume auainora. [Ipoctele | KOMIUIEKCHBIX uucen. M3ydyeHue
X .
c | Beruncnenus B MATLAB (GyHKIUI OCTpOeHUs TpapuKOB.
'S | PaboTa ¢ KOMITJIEKCHBIMU 3HaKOMCTBO ¢ OMOIMOTeKON (QyHKIMH
.:% yucnamu. J[ByMepHsbIe U MATLAB, ux BbI30BOM U
o | TPEXMepHbIe rpapuKu. UCIOJIb30BaHUEM B KOMaHTHOM OKHE.
< | Pabora c pegakTopom W3yueHre OCHOBHBIX KOMaH]T
1 |:' m-daiinos penakropa m-daiinos. Co3zganue 2
<L | YeioBHBI onepaTop ckpunToB (M-(hayioB, IporpamMm) U UX
% if...else...else...end. L{ukJs 3aMmycK.
= | Tuna for...end u while...end. | 3yueHne OCHOBHBIX yCIIOBHBIX
S | INepexmouarens switch. onepatopoB MATLAB.
E Pacuet mapameTpoB cxeMbl Co3nanue, peJaKTUPOBAHUE U 3aITYCK
= | 3aMeLeHus CKpHMIITA JIJIsl pacueTa napaMeTpoB
2 | tpanchopmaTopa. omHo(azHoro Tpanchopmaropa.
5 N3y4eHne cucTeMbl
O_ nudepeHIATbHBIX YpaBHEHUM
- (CAY) onnodasnoro TpanchopmaTopa
Y JIBUTATEJNSI TOCTOSTHHOTO TOKA.
3HakoMcTBO ¢ QpyHKIHel oded5 s
pemienus C/1Y. Co3nanne cKpunros
JUISL pacyeTa IMepexoIHbIX MPOLECCOB B
TpaHcpopmaTope U JBUTaTese
MOCTOSTHHOTO TOKa.




Coznanue, pejaKkTHpoBaHUE
u 3amyck Simulink-moernei
0JTHO(a3HOTO
TpaHchopmaTopa u
JIBUTATEIIS TIOCTOSHHOTO
TOKA.

3HaAKOMCTBO ¢ HHTEP(EHCOM H
OuOIMOTEKOH OJOKOB CUCTEMBI
Simulink. Co3nanue u 3amyck
npocTeiniel Moien ogHO(ha3HOTO
TpaHcopmaTopa, pealn30BaHHON B
Simulink. Co3nanue S-monenu JIIT
JUISL pacyeTa MepexoJHBIX MPOIECCOB
IpY IyCKe ¥ Habpoce Harpy3KH.

CocraB 0u0JIMoTEK OJIOKOB
Simscape.

N3ydenue 6110Kk0B U3 OMOINOTEKH
Simscape=>Foundation
Library=>Electrical;
Simscape=>Foundation
Library=>Magnetic;
Simscape=>Foundation
Library=>Mechanical

Coznanue, peakTUpOBaHUE
1 3aIyCK POCTEUIINX
Simscape-moerneii.

Co3anue npocTenImx
Simscape-moerneii a1 KccieI0BaHus
MEPEXO/IHBIX MPOIECCOB B
AIEKTPUICCKUX TEMAX IEPEMEHHOTO
toka ¢ RLC conpoTuBneHusMH.
Pacuetr MarHuTHBIX 1ENIEH.

DnexTpuueckue OJI0KU
O6ubmMoTeku Simscape
Components.

W3yueHue 51eKTpuuecKuX OJI0KOB
oubmmoTexku Simscape=>
SimPowerSystems =>Simscape
Components. Pazpabotka
Simscape-moenu oaHO(pa3HOTO
TpaHcopmaTopa Jisl pacuera
MEPCXOAHBIX IMMPOLECCOB IIPpU Ha6poce
HAarpy3kKu 1 KOpOTKOM 3aMbIKaHHWH.

JIEKTPOMEXAHUKH

Co3nanue MOJelIH JIs
HCCIIEIOBAHUS
JTUHAMHYECKUX PEKUMOB B
6eCKOHTaKTHOM IBHUTATECIIC
IMOCTOSIHHOT'O TOKa.

Pa3paboTka Mosienu Asst MCCIeIOBaHUs
JTUHAMHYECKHUX PEKUMOB B
OECKOHTAKTHOM JIBUTaTeNe
MOCTOSTHHOT'O TOKA P MyCKe U
Habpoce CTaTHUECKOW Harpy3KH.

2. MoaeanpoBaHue 3J1eMEHTOB H YCTPOMCTB JIEKTPOTEXHUKH U

XapakTepucTuku Ooka
Asynchronous Machine
(Squirrel Cage). Pa3pabotka
MOJEIIN JJIsl UCCIIEIOBAHUS
ACMHXPOHHOW MAIlIUHBI.

[TonpobHoe nzyuenue Gioka
ACHUHXPOHHOW MAIIIMHBI C
KOPOTKO3aMKHYTBIM POTOPOM
Asynchronous Machine (Squirrel Cage)
u3 oubmmoreku Machines.

Co3anne MoIeNTd ACUHXPOHHOM
MAaIIUHBbI 17151 TPOBEACHUS
UCCJIEIOBAaHUM TUHAMUYECKHUX
PEKUMOB, BO3HUKAIOLIUX MPU MTYCKE U
Habpoce CTaTU4YeCKON Harpy3Ku.




OcobeHHOCTH
MOJICIIMPOBAHUS CUCTEM,
COCTOSIIUX U3 OJIOKOB,

[TonknroueHnue K mpeaplaynied MOJAETN
MEXaHNYECKUX OJIOKOB U3 OMOIMOTEKH
Simscape=>Foundation Library=>
Mechanical. Ormianka Mmonenu u

N 2
OIMMCHIBAIOIIUX JIEMEHTHI U | TIPOBEACHHUE UCCIICIOBAHUI TPU
yCTPOMCTBA PA3THYHON W3MEHEHUHU TTapaMeTPOB
(U3HYECKOIN PUPO/IBI. MEXaHHYECKUX M ICKTPUUCCKUX
OJIOKOB.
HUTOIO: 16

10




4.3. CAMOCTOATE/IbHAA PABOTA OBYYAIOLIETOCA

Ne
n/n

HaunmeHnoBanue

JUCHUILIMHBI
=
~~

Bunn: CPO

Bcero
yacoB

101010

w | pa3nena (TeMbl)

CemectpsbI:

1. OcHosi padorsl ¢ MATLAB, Simulink u Simscape

1.1.

CaMoCTOATEIbHOE U3YYCHHE JOMOHUTEIBHBIX MATEPHUAJIOB 110
ocanoBaM MATLAB, u310keHHBIX B KHUTaX U3 CIIMCKA
JUTEpaTyphl U HA CalTe:
https://exponenta.ru/news/vvedenie-v-matlab

Cosznanue ckpurntoB (M-(GaiioB) U OCYIIECTBICHUE PACUETOB B
COOTBETCTBUU C UHIUBUAYATbHBIMU UCXOAHBIMU TaHHBIMH
(ITpr 5TOM MOXHO BOCITIONIB30BaThCs cucteMoii Octave —
OecrutataeiM anajgorom MATLAB).

3akperuieHue JISKIHOHHOTO MaTepraa.

1.2.

CaMOoCTOsTEIbHOE U3yICHUE OMOTHUTEIbHBIX MATCPHAJIOB 110
ocHosaM Simulink, W310KeHHBIX B KHATAX U3 CIIMCKa
JHUTEpaTyphl U B internet:
https://docs.exponenta.ru/R2021a/simulink/continuous.html
3akperuieHue JeKIIMOHHOTO MaTepuaa.

1.3.

CaMOCTOSITeJ'II)HOG HU3YUCHUC NOMOJIHUTCIBbHBIX MAaTCPHUAJIOB 11O

OCHOBaM Simscape, HN3JI0KCHHBIX B KHUT'aX U3 CIIMCKa

JUTEpaTyphI 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

3aerHJ’ICHI/IC JICKIMOHHOI'O MaTcpHrajia.

2. MoneaupoBaHue 3J1eMEHTOB,

YCTPOfICTB H CHCTEM IJICKTPOTCXHUKHU U

2.1.

CaMocTosTENhHOE HU3YUCHUC JEMOHCTPALIMOHHOI'O IIprMeEpa:
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/
operating-point-rlc-transient-response.html

Monens TpancdopMaTopa Ha OCHOBE OJIOKOB U3 OMOTUOTEKH
Magnetic :

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

3aernneHHe JICKIIMOHHOI'O MaT€purajia.

IJTCKTPOMEXaAHUKHU

2.2.

CaMOCTO}ITCJIBHOC HU3YUCHUC NJCMOHCTPALIMOHHLIX ITPUMCEPOB:
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/model
ing-best-practices.html

3akperieHue JEKIIMOHHOT0 MaTepraa.

2.3.

CamMocToATeIbHOE 3YYEHHE JEMOHCTPALIMOHHOTO TPUMEDA.

3amycTuTh U3 KOMaHJIHOTO OKHa: >> SSC_dcmotor.
3akperuieHue JICKIIMOHHOT0 MaTepuara.
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https://exponenta.ru/news/vvedenie-v-matlab
https://docs.exponenta.ru/R2021a/simulink/continuous.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/rc-circuit-in-simulink-and-simscape.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/rc-circuit-in-simulink-and-simscape.html
https://hub.exponenta.ru/post/simscape-electrical-dlya-vsekh-i-dlya-kazhdogo716
https://hub.exponenta.ru/post/simscape-electrical-dlya-vsekh-i-dlya-kazhdogo716
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/cascaded-rc-circuit-in-simulink-and-simscape.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/cascaded-rc-circuit-in-simulink-and-simscape.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/operating-point-rlc-transient-response.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/operating-point-rlc-transient-response.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/electrical-transformer.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/electrical-transformer.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/modeling-best-practices.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/modeling-best-practices.html

7 2.4. | CamocToATENbHOE U3YYCHUE JEMOHCTPAIIMOHHOTO TIPUMEpa:
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/solen
oid-with-magnetic-blocks.html

3aerHJIeHI/Ie JICKOHMOHHOI'O MaTCpurajia.

8 CaMocTosITENhHOE HU3YUYCHUC NJEMOHCTPALIMOHHOI'O IIpruMeEpa:
25 https://docs.exponenta.ru/R2021a/physmod/simscape/ug/shunt-
" Imotor.html

3aKp€HJIeHI/Ie JICKOHMOHHOI'O MaTCpurajia.

9 HUTOrO: 36

5.[NIEPEYEHb YYEBHO-METOJAUYECKOTI'O OBECIIEYEHUA AJIA
CAMOCTOATEJIbHOU PABOTbI OBYYAKOILIIUXCA IO AUCLOUIIJIMHE

5.1. MeToan4YecKHe YKa3aHUA JJIs IOATOTOBKH 06Y4al0MUXCS K JIEKIIMOHHBIM
3aHATHAM

5.1. Meroanyeckue yKa3zaHUsi JUIA TOATOTOBKH OOY4YAIOIIHUXCA K JIEKIHOHHBIM
3aHATHAM

Jlexuus siBisieTcs OCHOBHOW (popMoOif 00yueHus B BbICILIEM Y4eOHOM 3aBEJICHUU. 3allCH
JEKIMHA B KOHCIIEKTaX JI0JKHbBI ObITh M30UpaTeIbHBIMHU, IIOJHOCTBIO CIIEYET 3allChIBATh TOJIBKO
onpezeneHus. B koHCIIEKTe peKOMEH1yeTCsl IPUMEHATh COKPAIIEHHUE CJIOB, YTO YCKOPSET 3aIUCh.
Bomnpockl, BO3HHKaoIMe B XOZ€ JIEKLIUH, PEKOMEHIYeTCsl 3alUChiBaTh Ha MOJSAX M IOCIe
OKOHYAHUS JIEKIIMM 0OpaTUTHCS 32 pa3bsICHEHUEM K IIPENOAABATEIIO.

PaboTa HaJ KOHCIIEKTOM JIEKIIUH OCYILECTBIISETCS 110 dTaram:

* MOBTOPUTH U3yUCHHBIH MaTepHall TI0 KOHCIIEKTY;

* HETMIOHSATHBIE MOJIOKEHUSI OTMETUTh HA MOJISX U YTOUHUTH;

* HEOKOHUYEHHBIE (Ppa3bl, MPOMYIIICHHBIE CIIOBA U APYTUe HETOUETHI B 3aMTUCIX YCTPAHUTD,
HOJIB3YACh MaTepHajJaMM U3 y4eOHUKA U IPYTUX UCTOYHHUKOB;

* 3aBEpIINTh TEXHWYECKOe O(OpMIIEHHE KOHCIEKTa (IOAYepKUBaHUS, BBIICICHUE
IJIABHOTO, BBIJIEJICHHE Pa3/1eI0B, MOAPA3/ENOB U T.I1.).

CamocTosTenbHYI0 paboTy ClIeIyeT HAaYMHATh C IOPAa0OTKH KOHCIIEKTA, XKEIATeIbHO B TOT
e JIeHb, IT0OKa BpPEeMsl HE CTepJIO CoJiepXKaHHe JEeKIMH U3 namsaTH. PaboTa Haj KOHCIIEKTOM He
JOJDKHA — 3aKaHYMBaTbCsd C  MpociaymuBaHus Jekuuu. Ilocine nexkuuu, B mporecce
CaMOCTOSITENIbHOU paboThI, Iepe]] TeEM, KaK OTKPBITh TETPaIb ¢ KOHCIIEKTOM, MOJIE3HO MBICICHHO
BOCCTAaHOBHUTH B ITAMSITH COJICP’KaHUE JICKIMH, BCIOMHUB €€ CTPYKTYPY, OCHOBHBIC TIOJIOKCHUS U
BBIBOJIBI.

C menpio 10pabOTKH HEOOXOIUMO TPOYUTATH 3alFCH, BOCCTAHOBUTH TEKCT B MAMSTH, a
TaKkXe HCIPaBUTh OIMCKH, paclIM(poBaTh HE MNPUHATHIE paHEe COKPALCHMs, 3alOJIHUTh
NPOMYIIEHHBIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro cMbICH. Jlanee mpodynTaTh MaTepHal Io
pPEKOMEH/yeMOl JuTepaType, paspelias B XOJA€ YTEHUs, BO3HMKILIWE paHee 3aTpyTHEHHS,
BOTIPOCHI, & TAKXKe JIOTIOJTHEHUS ¥ MCTIPABIISIS CBOM 3aIMCH. 3aIMCH JOJDKHBI OBITh HATIISTHBIMH,
JUIS 4eTro CIIeAYeT MPUMEHSATh pa3iMyuHble CIIOCOOB! BhIZeNeHUH. B Xo1e 10paboTKH KOHCIIEKTa
YIIyOISIFOTCS, PaCHIMPSAIOTCS M 3aKPEIUIAIOTCS 3HAHUS, a TaK)Ke JOMOJIHAETCS, UCIIPABISETCS U
COBEpILEHCTBYeTCS KOHCNEKT. Eme mydmre, ecinu Bbl nepepaboTaeTe KOHCIEKT, AaJUTE €ro B
HOBOW CHCTEMAaTH3allMM 3amuced. DTO, HECOMHEHHO, 3aliMET HEKOTOpPOE BpeMs, HO MaTepual
BaMH OyzIeT XOpomo npopadoTaH, a KOHCHEKTHBHAs 3allUCh €ro MpUBEACHA B yJOOHBIN A
3allOMHMHaHMs BUJ. BBeneHue 3aroyioBKOB, CKOOOK, 00OOIIAIONINX 3HAKOB MOXKET 3HAUUTENIBHO
MOBBICUTH Ka4eCTBO 3alMCU. DTOMY MOXKET CIY>KUTh TaKkKe MOJUYEePKHUBAHUE OTHIEIbHBIX MECT
KOHCIIEKTa KpacHbIM KapaHJIalloM, MpPHUBEICHHE Ha IOJIAX WIM Ha OOpaTHOW CTOpOHE JHcTa
KpaTKoi CXeMbl KOHCIIEKTA U Jp.
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https://docs.exponenta.ru/R2021a/physmod/simscape/ug/solenoid-with-magnetic-blocks.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/solenoid-with-magnetic-blocks.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/shunt-motor.html
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/shunt-motor.html

[ToAroToBNEHHBII KOHCIIEKT W pPEKOMEHJyeMas JMTepaTypa HCIOJb3yeTcs Ipu
IIOArOTOBKE K NMPAKTUYECKOMY 3aHATUIO. [IoAroToBKa CBOAMTCA K BHUMATEIbHOMY IIPOYTECHUIO
y4eOHOT0 MaTepuasia, K BBIBOJY C KapaHJallOM B pyKax BCEX YTBEpXKIECHUH U GopMyl, K
PELICHUIO IPUMEPOB, 3aJad, K OTBETaM Ha BOINPOCHI, INPEMJIOKECHHBIE B KOHIE JEKUUHU
IpenojaBaTesieM WM IOMEUIEHHbIE B peKoMeHayeMoi nutepaTtype. [Ipumepsl, 3an1a4um, BOIpOCH
10 TEME SBJISIOTCS CPEICTBOM CaMOKOHTPOJIS.

HenpemeHHbIM ycioBHEM TIyOOKOTO YCBOCHHUSI yU€OHOrO MaTepualia sSBISETCS 3HAHHE
OCHOB, Ha KOTOPBIX CTPOUTCS H3J0KeHue Mmarepuana. OOBIYHO IperojaBaTelb HAllOMHHAET,
KaKoi paHee M3y4CHHBII MaTepuall M B KaKOH CTENEeHU TpeOyeTcs MOArOTOBUTH K OYepEeTHOMY
3aHATHIO. JTa PEKOMEHJAIMs, KaKk U TpeOOBaHME CUCTEMAaTUYECKON U cepbe3HOM paboThl Haj
BCEM JICKIIMOHHBIM KYPCOM, MOJJICKUT 0€3yCIOBHOMY BBINOIIHEHUIO. [loTepH Torndeckoil cBsizu
KaK BHYTPU TEMBI, TaK U MEXKJYy HMMH IPUBOIUT K HEraTHBHBIM IOCJIEICTBUSAM: MaTepuall
yu4eOHOW JUMCUUIUIMHBI IIEPECTAaeT OCHOBATEIbHO BOCHPUHUMATHCA, @ TBOPYECKUH TPY.I
HOJMEHSIETCSl YTOMIIEHHBIM IepernucbiBanueM. OOpallieHne K paHee U3y4eHHOMY MaTepualy He
TOJIbKO IOMOTaeT BOCCTAHOBUTHh B IaMSITH M3BECTHBIEC IOJIOKEHUSI, BBIBOJBI, HO U IPUBOJIUT
pa3po3HEHHbIE 3HAHUS B CUCTEMY, YINIyOJseT W pacumupsier ux. Kaxplii Bo3Bpar K crapomy
MaTepuaidy IO3BOJISIET HAWTU B HEM 4YTO-TO HOBOE, NEPEOCMBICIUTH €r0 C HMHBIX IO3ULIHUH,
OINpeNieNIUTh AJIi Hero Hambosee MOIXOASAIIEe MECTO B YK€ HMEIOILIEHCs cucTteMe 3HaHUM.
HeonHokpaTtHoe oOpaleHre K NpOHACHHOMY MaTepuaily sBiseTcs HauOosiee paluoHalbHON
dopmoit npuoOpeTeHus U 3aKperuieHus 3HaHui. OueHb MOJIEe3HbIM, HO, K COKAJIEHUIO, eIle MaJIo
UCIOJB3YEMBIM B IPAKTHUKE CAMOCTOATEIbHOW pPAaOOTHI, SBISETCS IPEIBAPUTEIBHOE
O3HaKOMJICHHE ¢ Y4eOHBbIM MaTepuasioM. Jlaxke KpaTkoe, Oeriioe 3HaKOMCTBO C MaTepHalIOM
odepeaHoON JeKIMU aaer MHoroe. OOyuwarommuecss MOJYy4aroT O0OIlee MPEICTaBICHUE O €e
COJIEP’)KaHUU U CTPYKTYpE, O IJIABHBIX M BTOPOCTENEHHBIX BOIPOCaX, O TEPMUHAX H
onpezaeneHusx. Bce 3To obneryaer padboTy Ha JIEKIUH U JIENAET €€ 11eJIeyCTPEMIICHHOM.

5.2. MeTo,zmquKne PE€EKOMEeHAaAUH AJIid MOATOTOBKH 06yqaloumxca K
MNPAKTHY€CKHUM 3dHATHUAM

5.3. Meroanvyeckue yKa3aHMs JJIsl NMOATOTOBKH O0y4alOIIUXCHA K NPAKTHYECKHM
3aHATUAM

B mnpomecce mNOArOTOBKM U TPOBEJACHUS MNPAKTHUECKUX 3aHATHHA oO0ydarouuecs
3aKpeIUIsiIOT  MOJIyYEeHHBIE paHee TEOpPeTHYECKHE 3HaHMs, NPUOOpEeTaloT HaBbIKU HX
NPAaKTUYECKOTr0 MPUMEHEHUS, ONBIT pallMOHAIbHON OpraHu3ay yueOHoi paboThI.

[lockonpKy aKkTMBHOCTH Ha  NPAKTUYECKHUX  3AHATHAX  SBISETCA  IIPEAMETOM
BHYTPUCEMECTPOBOIO KOHTPOJII €ro IPOJABHKEHUS B OCBOCHMM Kypca, IOATOTOBKA K TaKUM
3aHATUAM TPeOyeT OTBETCTBEHHOI'O OTHOIIEHHUS.

IIpy mOArOTOBKE K 3aHATHIO B IIEPBYIO 0YE€PEb JOJKHBI UCIIOIB30BAaTh MaTEpUaJl JICKLUN
U COOTBETCTBYIOIIMX JINTEPATYpHBIX HMCTOYHUKOB. CaMOKOHTPOJb KadecTBa MOJATOTOBKH K
KQKJIOMY 3aHATHIO OCYLIECTBIISIOT, IIPOBEpss CBOM 3HAHUS W OTBEYas Ha BOIPOCHl I
CaMOIIPOBEPKH 10 COOTBETCTBYIOLIEH TEME.

BxoH01 KOHTPOJIb OCYIIECTBIISIETCS MPENOAABATEIEM B BUJIE IPOBEPKU U aKTyaIUn3aluU
3HaHUN 00yYaIOLIUXCsl 10 COOTBETCTBYIOLIEH TeMe.

BBIXOIHOM KOHTPOJIIb OCYIIECTBIISAETCS IIPEIIOIaBATENIEM IIPOBEPKOM Ka4eCTBA U IIOJIHOTHI
BBIIIOJIHEHHU S 3aJJaHUSI.

[ToaroToBKy K HpPAaKTUYECKOMY 3aHSATHIO KaXAbli OOy4aromMics JOJDKEH Havarh ¢
O3HAKOMJICHHA C IUIAHOM IIPAaKTHYECKOTO 3aHATHs, KOTOPBIM OTpaXkaeT COACpKaHHUE
MIPEMIOKEHHOU TeMBI. TIATENbHOE MPOAYMBIBAHUE U U3YYEHUE BOIIPOCOB IUIAHA OCHOBBIBACTCS
Ha MpopadOTKe TEKyIIEero Marepuana, a 3aTeM H3ydyeHHe o00A3aTeIbHOM U JONMOJHHUTEIbHON
JUTEPaTyphl, PEKOMEHOBAaHHOMN K JJaHHOU TEME.

Bce HOBBIE MOHATHS IO M3y4aeMOM TeMe HEOOXOIUMO BBIYYUTh HaU3yCTb U BHECTU B
rJIoccapuid, KOTOPBI 11e1ecoo0pa3Ho BECTH ¢ CaMOTro Havaja U3y4eHus Kypca. PesynbraT Takoi
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paboThl JOMKEH TMPOSIBUTHCS B CIHOCOOHOCTH OOydYaromierocss CBOOOJHO OTBETUTh Ha
TEOPETUUECKHE BOIIPOCHI, €T0 BHICTYIIJICHUH M YYaCTUU B KOJUIEKTUBHOM OOCY>KJIEHUU BOIIPOCOB
U3y4aeMOi TeMbl, IPABHJILHOM BBIIIOJHEHUH MPAKTHUECKUX 3aaanuil. [Ipeanaraercs cnemqyromas
OTOpHAsl cXeMa MOJATOTOBKHU K IPAKTHUECKUM 3aHITUSIM.

OOyuaronuiicst Mpy MOATOTOBKE K MPAKTHYECKOMY 3aHSATHIO MOXKET KOHCYJIbTUPOBATHCS C
IpernoAaBaTesieM U MOJIy4aTh OT HEro HaBOSIINE Pa3bsCHEHUS, 3aJaHUs JUI CAMOCTOSTEIbHOM
paboTHI.

1. O3HakoMJIeHHE C TEMOW MPAKTHUYECKOro 3aHATHA. BbineneHue riaBHOro (OCHOBHOM
TEMBbI) U BTOPOCTEIIEHHOTO (T10pa3/Ieiibl, YaCTHBIE BOIIPOCHI TEMBI).

2. OcBoeHHE TEOPETHUECKOro MaTepHralia 1o TeMe ¢ OMopol Ha JIEKIIMOHHBIN MaTepua,
y4eOHUK U JIpyrue yueOHble pecypcbl. CamMoIlpoBepKa: OCTaHOBKA BOIPOCOB, 3aTParuBaroIInX
OCHOBHbBIE TEPMUHBI, ONPEIEICHUS U MOJIOKEHUS [0 TEME, U OTBEThI HA HUX.

3. Bemmonnenne npaktudeckoro 3amanus. OOHapyKeHHE OCHOBHBIX TPYAHOCTEH, WX
pelieHrne ¢ TOMOIIbIO JOIMOJHUTENbHBIX HHTEJUICKTYAIbHBIX YCUIMHA W/UIU TOIKIIOYCHHS
JIOTIOJTHUTEIHHBIX UCTOYHUKOB HH(POPMAITHH.

4. PeleHue TUMOBBIX 33JJaHUI pacyeTHO-TpapuuecKoi padoTHI.

5.3. MeTogn4ecKHe yKa3aHHs [0 CAMOCTOATEIbHOM paboTe 00y4aloLUXCA
PaGora c iMTepaTYpHBIMHM HCTOYHUKAMH M HHTEPHET pecypcaMu

B mpouecce noAroToBKM K MPakTUYECKUM 3aHATHUSIM, CTyJI€HTaM HEOOXOIUMO O0OpaTUTh
0co00e BHUMaHHUE HAa CAMOCTOSITEIIbHOE U3YyYeHUE PEKOMEHI0BAaHHON y4eOHO-MEeTOANYEeCKOH (a
TaK)K€ HAYYHOU U MOMYJISIPHOMN ) JIMTEPATYyPHI.

CamocrodrenbHas paboTa ¢ yueOHUKaMH, Y4eOHBIMU TOCOOUSMH, HAYYHOM, CIIPAaBOYHOM
U TIONYJSIPHOM JUTEpaTypo, MaTepHalaMH NEpPUOAWYECKHX H3AaHuii u VHTepHera,
CTaTUCTUYECKUMU JIaHHBIMU SIBJIsieTCsl HanOosee 3(h(PEeKTUBHBIM METOJOM IOJyYEHUs! 3HAHUM,
MO3BOJISIET 3HAYMTENbHO AKTMBM3MPOBATH MPOLECC OBJIaJeHUs HH(OpMaIluel, crnocoOCTByeT
Oosnee TiIyOOKOMY YCBOEHHIO H3ydyaeMoOro Marepuaina, (opMupyeT y oOOydyarouuxcs CBOE
OTHOILIEHHE K KOHKPETHOH mpolieme.

Bonee riiybokomMy packpbITHIO BOIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOMOJHUTEIBHON
JUTEPAaTypOl, PEKOMEHJOBAHHON IPENOJABaTEIEM IO KaXAOW TEME CEMHMHAPCKOIO WIH
MPAKTUYECKOIO 3aHATHUS, YTO IO3BOJIET CTYAEHTaM MPOSBUTh CBOIO HHAMBUAYAJIbHOCTH B
paMKax BBICTYIUICHMS Ha JaHHBIX 3aHATHUSAX, BBIIBUTH IIMPOKUM CHEKTP MHEHUH IO MU3ydaeMou
npobiieme.

TeMbl " BOIIPOCHI JISl CAMOCTOATEC/ILHOI'O U3YUCHUSA

Kak 3amyctute MATLAB?

Kak nnpopmanus pazmeniaercs B okne Command Window?

Kax nndopmanus pazmemnaercst B okue Workspace?

Kax co3nate ckpunt?

MOXHO T UCTIOTK30BaTh KHUPWIUIMILY B Ha3BaHWUU (aiiyia, B KOTOPOM pa3MeIieH TeKCT

ckpunra?

B xakom okHe pa3MmemaeTcs MHQOpPMAIUs O KOMaHJaX, KOTOpPbIe OBLIM 3aHECEHHI B

Command Window?

7. Kak ounctuts okHo Workspace?

8. Kak ouuctuth okHo Command Window?

9. Kak ounctuts okHO Command History?

10. Kak B8 MATLAB co3nath nepemMeHHy0?

11. Kakoii 3HaK HEOOXOIMMO IMOCTaBUTh B KOHLE CTPOUKH JUIsl MPEIOTBPAILLEHUS BBIBOJA
3HAUEHUS IEPEMEHHON?

12. Kak co3math BEKTOp CTPOKY?

asrLONE

o
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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 co3mate BEKTOp CTPOUKY?
Kak co3ngate Matpuiry?
B kakux cimydasix UCIOJIb3yeTcs TOUKA Mepe]l 3HaKaMi YMHOXEHHUS, ICICHUs U T.1.7
Kax 8 MATLAB 3agaercst KOMIUIEKCHOE YUCIO?
Kak Be13Bath Qpynkiuio MATLAB?
Kakas ¢pyHkuus ucnonb3yercs A HOCTPOeHus mpocTeiiiiero rpaduka?
Kakwue ycioBHbIe oneparopsl ucnonb3ytorcs B MATLAB?
Kakoii 3Hak cTaBsT nepes KOMMEHTapUsIMU B CTPOKE CKpUMTa?
Kak co3nare ¢pynkuuio B MATLAB?
Kak Be13BaTh dyrknuio B okHe Command Window u ckpunra?
Kakyto ¢pyHKIHIO HEOOX0IMMO UCTIOIB30BATH JIJIsl PEIICHUS CUCTEMBbI
mudepeHIaTbHBIX YpaBHEHUH?
Kaxk otkpbiT 6ubmmoteky Simulink?

L Scope

Hazuaueunwue 00ka ?
(=] Dispay
Hazuaueunwue 0110Ka ?

>>> Gain
Hasnauenue 0oka ?

7 Sine Wave

Haznauenue 061oka ?

Kaxk cosngates okno Simulink mozens?

Kaxk nepenectu 6;10ku 13 OMOIMOTEKH B OKHO MOJIETH?
Kak coequauTh 0J10KU?

Kak 3anmyctuts Simulink momens?

Cosmaere mpocteimyo Simulink mozgens, koTopas BBIBOAMT Ha ocuuutorpad
cunycouny yacroroit 100 I'y c ammuryznoi 1000 B.

fi } ovae =] oipiy

C NoOMOIIBI0 MaTeMaTHUECKOTO OJI0Ka , OJyoKa

1 Constant ) )
JIBYX OJIOKOB coszmaete Simulink mozens, KoTopas perraet npocTyro

3amaay: 2*5=10.
Coszpaiite Simulink mozens, B KOoTOpoil Ha OAMH ociuIOrpad BBIBOAATCA B OJHY
KOOPJIMHATHYIO IUIOCKOCTh JIBE CHHYCOHIBI C PA3HBIMU YaCTOTAMH U aMIUTUTYIaMHU.
Kaxk oTkpbITh OubIHOTEKY Simscapes?

Kak co3mars Simscape-moiens?

Yem ormuarotes 6soxu Simulink ot 6;1oxoB Simscape?

Kakwue 65oku pacronokens! B pasaene Electrical Sources 6uoanorexu Electrical?
Kakue Gmoxu pacnonoxxensl B pasnene Electrical Sensors 6udnmorexu Electrical
Kakwue 6moku pacronoskens! B pasaeine Electrical Elements 6u6muorexu Electrical
Kakue Gmoxu pacnonoxxensl B paznene Magnetic Elements 6udnamnorexn Magnetic?
Kakwue 61oku pacronokeHsl B pasaene Magnetic Sensors 6ubarorexu Magnetic
Kakue Giokxu pacnonoxxeHsl B pa3nene Magnetic Sources 6udimnorekn Magnetic?
Kakwue 610ku pacronokers! B pazaene Mechanical Sensors 6ubinorexun Mechanical?
Kakue Gmoxu pacnonoxxensl B paznene Mechanisms 6udinorekn Mechanical?

Kakwue 61oku pacronokens! B paszaene Mechanical Sensors 6ubirorexun Mechanical?
Kakue Gioku pacnonoxxensl B pa3nene Rotational Elements 6ubanorexkn Mechanical?
Kakwue 61oku pacronokens! B paszaene Rotational Elements 6uoamnorexu Mechanical?
Kak n3mMeHuTh napameTpsl 6yoxa?

15



51.

52.

53.

Coznate Simscape Mo/iesib, KOTOpasi COCTOHT U3 0JI0Ka HCTOYHUKA IIEPEMEHHOTO
Hanpspkenus yactoroit 50 I'y ¢ ammntynoi 250 B, G110ka mocienoBaTesibHO
coenuneHHbix conporusiennii RLC (R=100 Om; L = 0.001T'w;C=1000 Mx®D).

BriBecTn Ha ocumiutorpad) HanpsHKeHHE Ha COMPOTUBIICHUH M TOK, TPOTEKAIOIINN Yepes3
HEro.

C momomipio0 Kakux OJ0KOB SiMSCape MOXHO IepeiaTh 3HAYCHUS CUTHAJIOB TOKA M
Hanpspkenus B 6imoku Simulink?

Bocnonb3yiitech  0iokaMM  MCTOYHHMKA OAHO(DA3HOrO HANPSDKEHUS, JHHEWHOTO
tpanchopmaropa, a Takxke Onokamu Simulink, u co3maiite Mozenb, KOTOpas MO3BOJISET
paccuuTaTh TOK KOpoTKoro 3amblkanus. [lapamerpsl ucrounuka: 230 B, yactora 50 I'u.
[Tapametpsl Tpanchopmatopa: ry =2 Om; Ly = 0.02 ['.

6. OBPA30BATEJ/IBHBIE TEXHOJIOT'UH

Bcero
No JacoB
Ne Buani
cemec Oo0pa3oBare/ibHbIE TEXHOJIOTHHI
n/n padoThI
Tpa (010]0)
1. Jlexius Hcnonb3oBaHrMEM KOMIBIOTEPHBIX TEXHOJIOTHI 2
2. Jlexmmst Hcnosnb30BaHMEM KOMIBIOTEPHBIX TEXHOJIOTHIA 2
3. Jlexmmst Hcnonp30BaHMEM KOMIBIOTEPHBIX TEXHOJIOTHIA 2
4, 5 Jlexumst Hcnonp30BaHMEM KOMIBIOTEPHBIX TEXHOJIOTHIA 2
OO >
5. ' Jlexmmst Hcrnonp30BaHNEM KOMIBIOTEPHBIX TEXHOJIOTHIA 2
6. Jlexumst Hcnonp30BaHMEM KOMIBIOTEPHBIX TEXHOJIOTHIA 2
7. 7 Jlexmmst Hcnonp30BaHMEM KOMIBIOTEPHBIX TEXHOJIOTHIA 2
300 =
8. Jlekuus Hcnonb30BaHMEM KOMIIBIOTEPHBIX TEXHOJIOTHI 2
HTroro 16
Cemecrp: 5

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

7.1. [lepeyeHb OCHOBHOM M JONOJIHUTE/ILHOU Y4eOHOM JINTEePaTyphl

Cnmncoxk 0CHOBHOM JIUTEPATYPBI

1. eskonos, B. [1. MATLAB : monusiii camoyuutens / B. I1. [IpsikoHOB. — 2-€ u3a. —
Capartos : [IpodobOpazoBanue, 2019. — 768 c. — ISBN 978-5-4488-0065-8. — Tekcr :
AIIEKTPOHHBIH // DnekTpoHHO-0nbInoTeuHas cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/87981.html (maTta obparenus: 23.01.2021). — Pexxum gocryma:
JUTSL aBTOPU3UP. TIOJB30BaTENCH.

2. KommbproTepHOe MOAETHPOBAHUE IIEKTPOMEXAaHHUECKUX CHCTEM TTOCTOSTHHOTO U
nepemeHHOro Toka B cperie MATLAB Simulink : yae6Hoe mocobue / HO. H. JlemenTres, B. b.
Tepexun, U. I'. Ognokoneuios, B. M. PyneBckuii. — ToMmck : TOMCKUH MOTUTEXHUYECKUN
yauBepcureT, 2018. — 497 ¢. — ISBN 978-5-4387-0819-3. — TekcT : 21eKTpOHHBIH //
OnekTpoHHO-O0ubmoreunas cucremMa IPR BOOKS : [caiit]. — URL:
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https://www.iprbookshop.ru/98983.html (nata ob6pamenus: 23.01.2021). — Pexxum nocryna:
JUTSL aBTOPU3UP. TOJIb30BaTENEH

. Uepnsix, 11.B. MozaenupoBanue 31eKTpoTexHu4eckux ycrpoiicts B MATLAB.
SimPowerSystems n Simulink [DnexTponnsiii pecypc]/ M.B. UepHbIX. — DIIeKTpOH.
TekcToBbIe HanHbie. — Caparos: [IpodobpazoBanue, 2017. — 288 c. — 978-5-4488-0085-6.
— Pexxum pocryna: http://www.iprbookshop.ru/63804.html

[TnoxoraukoB K.O. MeToasl pa3pabOTKu MAaTeMaTUYECKUX MOJCIICH 1 BBIYMCIUTEIbHBIN
skcriepuMeHT Ha 0asze maketa MATLAB [DnekTponHsiit pecypc] : kypc nekiuii / K.O.
[110X0THUKOB. — DNEeKTpoH. TekcToBbIe ganHble. — M. : COJIOH-ITPECC, 2017. — 628 c.
— 978-5-91359-211-8. — Pesxum mocryma: http://www.iprbookshop.ru/64926.html

CnuCoK 10NOJHUTENbHOH JIUTEPATYPbI

. Hesixonos, B. II. MATLAB u SIMULINK st paguounnxenepos / B. I1. [IpsikoHOB. — 2-¢
u3n. — Caparos : [Ipodo6pazosanue, 2019. — 976 ¢. — ISBN 978-5-4488-0063-4. — Tekct
. QIICKTPOHHBIN // DnekTpoHHOo-0nbmmoTeyHas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/87980.html (nara obpamenus: 23.01.2021). — Pexum noctyna:
Ju1s apropusup. [lons3oBarenei

Poraues, I'. H. IIporpammusie cpenctea MATLAB niis monenupoBanusi, aHajiu3a U CHHTE3a
CUCTeM ympaBiieHus : yaeonoe nmocodbue / I'. H. Poraues. — Camapa : Camapckwii
rocyaapcTBeHHbIN Texunueckuil ynusepeutet, 9bC ACB, 2019. — 183 ¢. — Teker :
IIEKTPOHHBIHN // DnekTpoHHO-OMbMMoreuHas cucrema IPR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/111710.html (naTa o6pamenwus: 23.01.2022). — Pexum
JIOCTYTIA: JIUIsl aBTOPU3UP. TIOTB30BaTENEH

3emisikoB, B. B. MoaenupoBanue u3meputelbHbIX 3a1a4 B cpeae MATLAB + Simulink :
yaeOHoe nocobue / B. B. 3emmnskos, B. JI. 3emisakos, C. A. ToamaueB. — Pocrtos-Ha-/{ony,
Taranpor : M3natensctBo FOxHOrO denepanbHoro yausepcurera, 2020. — 144 c. — ISBN
978-5-9275-3499-9. — TekcT : 2eKTpOHHBIHN // DNeKTpoHHO-O0nbmoreunas cucrema IPR
BOOKS : [caiir]. — URL: https://www.iprbookshop.ru/107962.html (nata oOpamienus:
23.01.2020). — Pesxxum octyma: Jyisi aBTOPU3MP. MOJIb30BATEICH

. Jlacuna A.M. Ucnons3oBanue Matlab u GNU Octave B BeruncnutenbHol ¢pusuke. Yacts 1
[DnexTpoHHbI pecypc] : KoHcneKT jekiuid / A.M. Jlacuia. — DJIeKTPOH. TEKCTOBBIE
naHHble. — OMck: OMCKHI rocyapCTBeHHbIN TeXHU4ecKuil yHuBepcutet, 2016. — 44 ¢. —
978-5-8149-2483-4. — Pexum poctyma: http://www.iprbookshop.ru/78432 . html

MeTtoanyeckue MaTepUaIbl

. JxennybaeB A.-3. P. MATLAB, Simulink u SimPowerSystems B 371eKTpoIHEpreTHKE U
JEKTPOTEXHUKE: yueOHOE MocoOue JIIsl 00yJaroIuXcs Mo HallPaBJICHHIO MTOATOTOBKU
13.03.02 "DneKxTposHepreTuKa U MeKTpoTexHuKa", mpoduis "InekrpocHabxkenue" /
JlxennybaeB A.-3. P., — UYepkecck: BULL CesKaBI'TTA, 2016. — 160 c.

. bxenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B 351eKTpo3HEpreTHKeE:
MPAKTUKYM ISl CTYIEHTOB OYHOM (popmbl 00yueHus o HampasiieHu o noaroroBku 13.03.02
"JeKTpOIHEPreTUKA U IIEKTPOTEXHUKA", mpodmib "DnekTpocHadxenue" /

Ixennybaes A.-3. P., — Uepkecck: BUIL CeKaBI TTA, 2016. — 20 c.

. xenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B a5ieKTpo3HepreTHKe:
METOAMYECKHE YKa3aHHsI K CaMOCTOATEIBHOM paboTe 00yJaromuxcst o HalpaBJICHUIO
noarotoBku 13.03.02 "DnekTposHepreTHKa U 3JIeKTpOTeXHUKA", mpoduib
"OnexktpocHadkenue" / [xenaybaes A.-3. P., — Uepkecck: BUL] CesKaBI'TTA, 2016. —36 c.
. xenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B a51ieKTpo3HEpreTHKE:
COOpPHUK KOHTPOJBHBIX PabOT A 00yUaromuxcs Mo HampaBiieHuio moarotoBku 13.03.02
"IEeKTPOIHEPTeTUKA U IIEKTPOTEXHUKA", podmib "DnekTpocHadxenue" /

Jxennybaes A.-3. P., — Uepkecck: BUIL CeBKaBI TTA, 2016. — 16 c.
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7.2. [lepeyeHb pecypcoB UHPOPMALUOHHO-TEJIEKOMMYHUKALUOHHOM CEeTH

«HHTEepHeT»

http://window.edu.ru - EqnHoe 0kHO mocTyna K 00pa3oBaTelbHBIM DECYPCAM:

http://fcior.edu.ru - ®enepanpHblil IEHTP MHOOPMAIIMOHHO-00DA30BATENLHBIX PECYPCOB:

http://elibrary.ru - Haydnas snekTpoHHas OuOInoTEKA.

7.3. UHpopMaLMOHHbIE TEXHOJIOTUM, TUL,EH3MOHHOE MPOrpaMMHOe o6ecreyeHre

JInueH3HOHHOE MPOrpaMMHOe oDecreveHne

PexBU3NTHI JIMLIEH3Hii/ JOTOBOPOB

Awnrtusupyc Dr.Web Desktop Security Suite

Jlunien3nonnsiii goroBop Ne 621
Cpoxk petictusi: ¢ 25.09.2025 no 24.09.2026

Koncynperant [Inroc

Horosop Ne 7 ot 15.01.2026 T.

Lndposoit oOpazoBaTenbHEII pecypc
IPR SMART

JIunensuonnsiii morosop Ne 12873/25IT ot 02.07.2025
I.
Cpoxk petictusi: ¢ 01.07.2025 r. mo 30.06.2026 .

CyOnmuIeH3NOHHBIA JOTOBOP

JHPA Ne 2066/A or 21.01.2014 1.

I'oc. xoHTpakT
MATLAB Ne 0379100003114000018 ot 16 mast 2014 .
Konekc JINIeH3MOHHOE COoTIallIEHIE

Ne 5/4072 ot 29.03.2026 .

Becmiaruoe 11O

LibreOffice, OpenOffice, MoiitOduc, Visual Studio Community, Sumatra PDF, 7-Zip, Adobe Acrobat
Reader, Visual Studio Code, PyCharm Community Edition, ArchiCAD.Y4e6nas Bepcus, Simulink,
Electronics Workbench, Kommnac 3d/.Yue6nas Bepcus,

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AU COUII/INHDbI

8.1. Tpe6oBaHuUsA K ayAUTOPUSM (IOMeLeHUAM, MeCTaM) AJI1 NPOBeJeHUs

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

WutepakTuBHas cucrema, Hoyroyk — 1 mr.
Crneunanu3upoBaHHasi MeOeb:

Cron yuennyeckuii — 17 mr .

Cryn yuennyeckuii - 34 mr.

Cron npenogasatens — 1 wr.

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

Bemanka - 1

JKanro3u BepTHKanbHbIE-2 HIT.
TpenaxxepHbIN 3aII:

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

Cepsep - 1 mT.

Hcrounuk Gecriepe6oiHOro muTaHus- 1 mrT.

HaumeHoBaHn IMpucnocodeHHOCTH
HaumenoBanue .
. — ue NoOMeIleHui 1J1s
HaumenoBanue (Monytsi) crenraJabHbIX HMCII0JIb30BaHUA
CIEeHAJIBHOCTH, u alczmc ]’3 noMemeHuil 1 | OCHAIIEHHOCTH CHENUAIbHBIX MOMeIeHUIl U oMeleHu i HHBAJIHIAMU H
HalnpasJIeHUs P NOMeLeHu i JJISE CAMOCTOSAITEIbHOMH padoThI JIMIIAMH C
COOTBETCTBHHU €
NOATOTOBKH NJIst OrpaHMYeHHbIMU
Y4eOHbIM
=S caMoCTosITe/1b BO3MOKHOCTSIMU
IJ1AHOM N

= HOM padoThbI 310POBbSI

N OnekrposHepreTuka| OCHOBBI YyeOnas Hab6op neMoHCcTpaimoHHOT0 000py10BaHUS U Brinenennsie

o | ¥ QJIEKTPOTEXHUKA | MOJCIIMPOBAHUS | ayIUTOPHS I | y4eOHO-HATTISAHBIX TOCOOMH, 00ECTIEYMBAIOIINX TEMAaTHICCKUE | CTOSTHKU

() .

o3 HAIPaBIEHHOCTD B Simscape MIPOBEICHUS WJLTIOCTPAIINHN aBTOTPAHCIOPTHBIX
(mpocpun) 3aHATUN Jucrnnennslil knacc: CPEICTB JUIs
«DIEeKTPOCHAOKEHH nexkunoHHoro | MurtepakTuBHas cucrema, HoytOyk — 1 mir. WHBAJIHNJIOB;
€ TIPOMBIIIICHHBIX THUIIA ABTOMAaTH3WpOBaHHBIC paboyne MecTa: JOCTaTOYHAs IIUPUHA
NPEINPUSITHH, Ayn. Ne 321 6 | ABTomMaTu3npoBaHHBIE paboUune MecTa: JIBEPHBIX ITPOEMOB B
TOpOJIOB U ABTOMaTH3UpOBaHHOE padbouee MecTo -10 miT. CTEHAaX, JJECTHUYHBIX
CENBCKOT0 Jlocka marauTHO-MapkepHas Brauberg120*240 cm, MapIie, miomajoK
XO3SICTBAY amroMuHueBast Mapka,231702.- 1 mr.




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

Criermanu3upoBaHHas MeOeb:

Cron yueHndeckuii —6 wr .

Cryn yuennyeckui - 12 mr.

Crou npenojaBates - 11T,

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

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

TexHuveckue cpencTBa 00y4eHus, CIayKalue s

npeocTaBieHus yueOHoN nHbopMauu OONbIION ayIUTOPUH:

Jucmieinplil Kinace:

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

Cron yuennueckuii — 17 mr .

Cryn yuennyeckuii - 34 mr.

Cron npenogasatens — 1 wr.

Kpecno cryn msarkuii npenogasarens - 11mrT.
Kunxublif mxad -1 mr.

Bemanka - 1

JKanro3u BepTHKanbHbIE-2 HIT.

TpenaxxepHbIH 3ai:

ABTOMaTH3MpOBaHHbIE paboune MecTa:
ABTOMAaTH3MPOBAaHHOE pabouee MeCTO I CTYACHTOB - 6 IIIT.
LED ITanens Samsung - 1 mr.

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

Hcrounuk Gecriepe6oiHOrO muTaHus- 1 mrT.
[lIxad namonpHbIl ZPAS 19- 1 mT.
Kommyrarop TP-LinkTL- SG3216 — 1 mir.
Kommyrarop Cisco Catalist 2960S 24 Gige - 1 mit.
KonTpomnnep Buneo curnana - 1 mr.
[Tnorrep - 1 mT.

Crneunanu3upoBaHHasi MeOEIb:

Cron yuenndeckuil —6 wr .

Cryn yuennyeckui - 12 mr.

Crou npenojaBatens - 11T,

Cryn npenogaBartesst MATKuil — 1 1.
JKanto3u BepTUKaIbHbIC - | 1T,
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8.2. Tpe6oBaHMA K 060PYyA0BaHMI0 Pa60YUX MECT NPenojaBaTesis U
00y4YarIuXCcs

1. Paboyee MecTo npenojaBaTelis, OCHALICHHOE HOYTOYKOM.

2. Pabouee MecTo 00y4daroIerocs, OCHaIEHHOE KOMIIBIOTEPOM C JOCTYIIOM K ceTH «MIHTepHeT»,
JUIsl paboThI B 3JIEKTPOHHBIX 00pa30BaTENbHBIX CPellax, a TaKXkKe A paboThl ¢ 3JIEKTPOHHBIMU
y4eOHHUKaMHU.

8.3. Tpe6oBaHUA K ClIeIMATU3UPOBAHHOMY 060PYAOBaHHIO

Crienmnan3upoBaHHOTO 000PYAOBaHMS HE TpeOyeTcs.

9. OCOBEHHOCTH PEAJ/IM3AIIMHU JUCLHUIIVIMHBI 414 UHBAJIWJI0B U
JINL, C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbA

Jlia oOecriedeHust 00pa3oBaHUsT HWHBAIMAOB M OO0YYarOIIMXCS C OrPaHUYEHHBIMU
BO3MOXHOCTSIMHM 37I0pOBbsl pa3pabarbiBaeTcs (B ciyyae HEOOXOIMMOCTH) aJalTHpPOBAHHAs
oOpa3oBaTesibHasl NMPOrpaMMa, WHIUBUYadbHBIA Y4eOHBIM IUIAaH C Y4€TOM OCOOEHHOCTEH HuX
HNCUXO(U3UUECKOTO0  Pa3BUTUA U COCTOSHHUS  3[0pOBbS, B YAacCTHOCTU IMPUMEHSETCS
MHAUBUAYAJIbHBIN MOJIX0J] K OCBOCHHUIO JUCLUIUIMHBI, UHIMBUIYyalIbHbIE 3a/JaHus: pedeparsl,
NUCbMEHHBbIE pabOThl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl M JAMAJIOTHM, HHIUBUAYaJIbHBIC
KOHCYJIbTAIlMHM, HWCIOJb30BaHWE JUKTOGOHA M JPYTUX 3alUCBIBAIONIMX CPEIACTB IS
BOCIIPOM3BEEHUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuaia.

B umemsx oOecrieyenust oO0ydarommMxcs HWHBIMJIOB M JIMI C OrPAaHUYEHHBIMHU
BO3MOXHOCTSIMM ~ 3/I0POBbSl  KOMIUIEKTyeTcs (OHJ| OCHOBHOM yueOHOHl smTepaTypoH,
aJaNTHPOBAHHOMN K OIPaHUYEHUIO AIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, TOCTYI K KOTOPHIM
opranu3oBad B BUI[ Axanemun. B 6Gubnarorexe mpoBOJIATCS MHAWBUAYaJIbHbIE KOHCYJIbTALUU
JUISL TaHHOM KaTeropuu IMoJIb30BaTesel, 0Ka3bIBAE€TCs MOMOLIL B PETUCTPALIUN U UCIIOJIBb30BAaHUU
CEeTEBBbIX M JIOKAIbHBIX JEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB, MPEIOCTABISAIOTCS MecTa B
YUTAILHOM 3aJIe.

IIpuioxkenue 1. PoHA OLLEHOYHBIX CPEACTB



®OH/ ONEHOYHbLIX CPEJACTB

O AMCHUIIJIMHE «OCHOBBI MOJEJUPOBAHUS B SIMSCAPE»
»



1. MACMIOPT ®OHJIA OLIEHOYHBIX CPEJICTB
MO JUCLUIIJIMHE

«OCHOBBI MOJIEJIMPOBAHUA B Simscape»

Komnerenuuu, opmMupyemble B poliecce U3y4eHUs TUCIUTLINHBI

NHunekc @opMyIMpOBKa KOMIIETEHIIUN

Crnocoben OCYIIECTBJIATE HAYYHO-UCCIICA0BATCIILCKHUE U OIIBITHO-KOHCTPYKTOPCKUE

I1K-1
PabOTBI 110 OT/EIBHBIM Pa3JieIaM TEMbI

2. Jranbl popMHPOBaHNS KOMIIETEHIIUH B NpoLecce 0CBOCHMS M CUMIIIMHbBI

OcHoBHBIMU ~ dTamamMu  (POPMHPOBAHUS  yKA3aHHBIX  KOMIETCHIMHA  SBIISIOTCS
MOCJIEIOBATEIbHOE HW3YyYEHHE OOYYalOUIMMHUCS COICPIKATENbHO CBA3aHHBIX MEXAy CO00ii
pa3zenoB (TeM) yueOHbIX 3aHATHI. V3yueHne kaxaoro pasena (TeMbl) MPeAnoiaracT OBiIaIeHUue
HEOOXOJUMBIMU KOMITETEHIIUSAMU. Pe3ynbpTaT arrectanuu oOy4yarouuxcs Ha pa3iMYHBIX 3Tarax
dbopMUpOBaHUS KOMITETEHIIHI MOKa3bIBAE€T YPOBEHb OCBOCHHS KOMITETEHITUH.

OTanmHOCTh (OPMHUPOBAHUS KOMIIETEHIMH TPSMO CBS3aHAa C MECTOM JUCIMILUIMHBI B
0o0pa3oBaTeNnbHOI MporpamMmme.

dopMupyemblie

Pa3znesbl 1 TeMbl IUCHMILIHHBI
KOMIIeTEeHIHHU (KOJbI)

Ne g
n/n % TeMBbI I1K-1
2,
1 2 3 4
1.
=
% OcHoBbl pabotel c MATLAB +
S
£
5 N
: o
<
-
=g D
< & | OcHossl pabotsl ¢ Simulink. bubnuoreka +
2 3 |6nokos Simulink.
v £
2 D
=
=
O
g
3. =
&
S
5
o CocraB 6ubmmorex 6;10k0B Simscape. N
—
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2. MonenupoBaHue 3J1eMEHTOB U YCTPOIiCTB

IJEKTPOTCXHUKHU U IJTCKTPOMEXAHUKHU

MoaenupoBaHue NEPEXOIHBIX TPOLIECCOB
B UHAYKTUBHOCTH, KOHJICHCATOPE U
BBINIpsIMUTENIE. PacueT MarHUTHBIX LIENEN.

MopenupoBaHH€e U HCCIEI0BAHNE
onHo(dazHoro TpaHchopmaropa

MOIICJII/IpOBaHI/Ie 1 UCCICIOBAHUC
OECKOHTAKTHOI'O JABHUIaTCJIsA ITIOCTOSAHHOI'O
TOKa.

MOIICJII/IpOBaHI/Ie 1 UCCICIOBAHUC
ACUHXPOHHOI'O ABUTI'aTECIIA.

Pa3paboTka cucTembl, COCTOSIICH U3
0J10Ka aCHHXPOHHOTO JBUTATEIIs M OJIOKOB
oubmmorekn Mechanical.
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3. Iloka3aTeu, KpUTEPHUHU U CPEICTBA OLIECHUBAHUS KOMIIETeHIHI, (popMuUpyeMbIX B poLecce N3y4YeHusi TUCIUIINHBI

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

Kpurepuu ouennBanusi pe3yJibTaToB 00y4eHUst

CpencrBa onleHUBaHUS

HNupukaropsl Pe3yJIbTATOB 00yYeHHUSs
JOCTHKEHUSA H . IIpomexy-
€y/10BJIETBOPUTEJT Texymmii
KOMIIeTeH U LHo YAOBJIETBOPUTEIHLHO XOpo1Io OTJIMYHO xomrpoms | TOTHAR
aTTecTalus
He nemoncrpupyer Yactuyno B ocHoBHOM B nonnoit mepe
[K-1.1. CITIOCOOHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
OcymiecTBisier OCYILIECTBIISITh CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
PaboThI 10 00Pa0OTKE | PAOOTHI IO OOPAOOTKE | OCYIIECTBISITH PA0OTHI | OCYIIECTBIATH pabOTHl | OCYIIECTBIISTH
U aHATU3Y Y aHAIU3Y 110 00paboTKe 1 aHATU3Y | 1o 00paboTKe U aHATM3y | PaboTHI 1o 00paboTKe | COOOIIEHHE; auET
HAyYHO-TEXHHMYECKON | HAyYHO-TEXHHYECKOM | HAyYHO-TEXHUYECKOM HAyYHO-TEXHUIECKON Y QHAJIA3Y TECT
“HpOpMAITUU 1 “HpOPMAITUU 1 rHpOPMAIUY U uH(pOpMAIIU U HAYyYHO-TEXHUYECKOH
PE3yNbTaToB PE3yNbTaTOB pe3yNbTaToB pe3yNbTaToB UH(POPMAIIH 1
WCCIIeIOBAHUI WCCIICIOBAaHUI WCCIIEIOBaHUI WCCIIC/IOBAHUIM pe3yJbTaToB
VICCIIEOBAHUI
[1K-1.2. Bemonusier | He aeMoHcTpupyer Yactuyno B ocHoBHOM B nosnHo# Mepe
SKCIEPUMEHTHI 1 CIIOCOOHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
otopmisier BBITIONHSTH CIIOCOOHOCTH CIOCOOHOCTH CIIOCOOHOCTH
pe3yIbTaThI SKCIIEPUMEHTHI 1 BBITIOJTHATD BBITIOJTHSTH BBITIOJTHSATH COOOIIIEHHE; ,
HCCIIEIOBAHUI ohopMIIATH IKCTIEPHUMEHTHI U AKCTIEPUMEHTHI U IKCTIEPHUMEHTHI U TECT sanet
pE3yJIbTaThI o(hopMIISTh pe3yNbTaThl | OPOPMIIATH PE3YIBTaThl | OPOPMIISATH
MCCIIeIOBaHUM HCCIIeZIOBaHUH WCCIIE/IOBAHUIM pe3ymbTaThl
HCCIIENOBAHUI
ITK-1.3. He nemoHncTpupyer Yactuuno B ocHOBHOM B nonnoit mepe
[NoxrorasmBaer CIIOCOOHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
AIIEMEHTBI MO/IrOTABIIBATh CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
TOKYMEHTAIHH, AIIEMEHTBI TIO/ITOTABIIBATh TIO/ITOTABIINBATh TIO/ITOTABIIBATh
MPOEKTOB, IVIAHOB U | JJOKyMEHTAIIUH, AIIEMEHTBI AIIEMEHTBI AIIEMEHTBI O — )
TpOrpamMm MPOEKTOB, TUIAHOB U | JIOKYMEHTAIIUH, JOKYMEHTAITHH, JIOKYMEHTAIHH, T 3a4€T
MPOBEICHUS IporpamMm MPOEKTOB, TUIAHOB U MPOEKTOB, TIAHOB U MIPOEKTOB, TUIAHOB U
OTJIEITHHBIX 3TATIOB TIPOBEIICHNUS MPOrpamMM MPOBEACHUS | TIPOrPaMM MPOBEACHUST | TIPOTpaMM POBE/ICHUS
UCCIIEZIOBATENIbCKUX | OTAENbHBIX ATArloB OTJIEJTbHBIX 3TATlOB OT/ICNTbHBIX 3TAIlOB OT/ICNTHHBIX ITAIlOB
pabor WCCIIEZIOBATENIbCKUX | FICCIIEIOBATEIHCKIX MCCIIETIOBATENBCKHX HCCITIeTIOBATEITHCKHX
pabor pabot pabor pabot




4. KoMIJIEKT KOHTPOJIbHO-0OLIEHOYHBIX CPEACTB MO AUCHUILINHE «OCHOBBI
MoeTUpOBaHusI B Simscape»

Bomnpocsl k 3a4eTy ¢ OLlEeHKOM

no qucoumaune KOCHOBBI MOJCINPOBAHMS B Simscape»

Pasznen 1. OcuoBnl padorel ¢ MATLAB, Simulink u Simscape

1. TlpuBeaute Ha3zBaHue ocHOBHBIX okoH MATLAB.

2. Hasosute HazHauenue ocHoBHBIX 0okoH MATLAB.

3. Kak cozgarb ckpunt?

4. Kak co3nath QyHKIHIO?

5. Byaer nu paborarb QyHKIMS, eciau Ha3BaHUE (QYHKIMU OTIMYAETCS OT Ha3BaHus (aiia ¢ AToi
byHKIHIEH?

MO>HO JI1 BBI3BaTh (DYHKIIMIO U3 KOMAaHTHOTO OKHA?

OO0bsacHuTe, KakuM 00pa3oM U i€ MOKHO HaiTu ¢pyHkiuu cucreMbl MATLAB?

Kax 8 MATLAB Mo0HO co31aTh MacCUBBI?

© © N o

Kak oOpaiatorcst K aeMeHTaM MaTpulbl?

10. Kakum cuMBOJIOM 0003HAYaETCs MPOLEAYpa TPAHCTIOHUPOBAHUS?

11. C xaxoii uenpto npu paboTe ¢ MaTpULlaMU U BEKTOPAMH UCIIOJIb3YEeTCs TOUKa Mepesl onepausiMu
YMHOEHHUSI, JIeNeHus ?

12. Kakx 8 MATLAB co3narorcs KOMIUIEKCHBIE TIepeMEHHBIC?

13. Kakas ¢pyHKIHS UCTIONB3YETCS MTPH CO3TaHUU KOMIUIEKCHOTO YucIia?

14. Yto o3Hauaer "rnobanbpHas nepeMeHHasn""?

15. B uem oTiiM4Me CTaHAAPTHOTO MIPOTPaAaMMHUPOBAHUS OT BU3YaJIbHO-0J104HOT0?

16. Kaxk co3maroT KOMMEHTAapHH TP HATMCAHUH CKPHUITTOB?

17. Kak BbIBecTH YMCIIEHHOE 3HAUYCHHUE ITepeMeHHoH B paboueit oomactu MATLAB?

18. Kak B MATLAB BriBecTH rpaduk GyHKImm?

19. Kakas ¢pyHKIMS UCTIONB3YeTCs ISl peLIeHUs CUcTeMbl AU epeHnanbHbIX ypaBHEHUH?

20. Kak BOCCTaHOBHTb PACHOJIOKEHUE OKOH, 3aJJaHHOE 110 YMOJTYaHUIO?

21. Kak MOXXHO 3aITyCTUTh CKPHUIIT?

22. Kak co3gats okno mozaenu Simulink?

23. Kak nu3meHuTs napameTpsl 6;10koB Simulink?

24. OOBICHUTE, KaK COCIUHSIOTCS OJIOKU?

25. Kak HaspiBaeTcs 010K, KOTOPBIM CO3/1a€T CTYNEHYAThIA CUTHA?

26. Kakue 0JIOKHM CO3/1aHbI JJIs1 BU3yaJIU3allii CUTHAIOB?

27. HazoBute ocHOBHbIE pa3zeisl Oubnmuotekn Simscape=>Foundation Library=>Electrical.
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28. HazoBute ocHOBHBIC pa3zeisl Ounbnmuorekn Simscape=>Foundation Library=>Magnetic.

29. HazoBuTte ocHOBHBIE pa3zeisl OunbnmuoTekn Simscape=>Foundation Library=>Mechanical.

Paznen 2. MoaeanpoBaHue 3J1EeMEHTOB M YCTPOMCTB 3JIEKTPOTEXHUKH U JIEKTPOMEXAHUKH

30. Capacitor Kakoit sneMeHT aneKTprHUecKoil Lemy n306paxaeT JaHHAas IMKTorpaMma Simscape?

-

Diode . . .
31. Kaxoif 371eMEeHT 2JIeKTpUIEeCKON Ienu n300pakaeT JaHHas MUKTOrpaMma Simscape?
(=]
_L_
32. Electrical Reference axoii spement snexrpuueckoii nemu n3oGpaxaeT aHHAs MMKTOrpaMMa

Simscape?

33. Gyrator Kakoii 21eMEHT 3JIEKTPUYECKOI 11NN H300paKaeT JaHHas IIMKTorpamma Simscape?
7 =
N
Ideal Transformer . .
34. Kakoii snemMeHT »JeKTpuyecKoll menu H300pa)kaeT JaHHas MUKTOrpamma
Simscape?

g ¥ Y g

35. Inductor Kakoii 35eMeHT 2/1eKTpUUECKOH HeNH n300paXkaeT JaHHas MUKTorpaMma Simscape?

=1

36. Infinite Resistance gaxoii snement omekrpuueckoiil Hemn n300paXkaeT AaHHAs MHKTOrPAMMA
Simscape?
7
I
Mutual Inductor

37. Kakoif »nmemMeHT »snekTpudeckod 1enu u3o0pakaeT JaHHAs MHKTOrpamma

Simscape?

Py

38.  OP-AMP  Kakoii omemenT JIEKTPUUYECKOH 11enH n300paXkaeT JaHHas MUKTOrpaMma Simscape?

L

39. Open Circuit Kaxoii anemenT d1eKTprUUecKoil e H300pakaeT faHHas THKTorpaMMa Simscape?
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40.

41.

42.

43.

44,

4

ol

46

47

48.

AN

Resistor

| A
T e'fi
Rotational
Electromechanical

i

5
Switch

| A
7 i
Translational
Electromechanical

>
a
-}
Variable Resistor o o
Kakoit 2JIeMEHT »SJEKTPUYECKON Ilenu Hu300pakaeT JgaHHas

Simscape?
O

: Current Sensor Kako#i »snemMeHT 53JeKTpuyYecKod Ienu H300pakaeT aHHas

Simscape?

©

?’ -]

. Voltage Sensor Kako#t ayeMeHT SIeKTpUYecKON Ienu W300pakaeT JaHHas

Simscape?

?

. AC current Sﬂurce Kakoii anemeHT BHGKTpI/I‘{eCKOﬁ TSI H306pa>1<aeT JaHHas1

Simscape?

®

—
Controlled Current
Source

Simscape?

29

Kaxoif 371eMeHT 2JIeKTpUIecKOol 1enu n300pakaeT JaHHas MUKTorpaMma Simscape?

Converter  Kakoii mpeo6pa3oBaTeiir H300paXkaeT JaHHas MUKTorpaMma Simscape?

Kaxkoii a5ieMeHT 3JeKTpUYecKOoi 1Ienu n300pakaeT JaHHas MUKTorpaMma Simscape?

Converter Kakoii mpeobpa3oBarens n3o00pakaeT JaHHas TUKTOrpaMma Simscape?

IMHUKTOrpaMmMa

MIAKTOrpamma

MUKTOTpamMma

IMUKTOI'paMMa

Kaxkoit 3;1eMeHT AJIeKTpUIeCcKOi 1enu u300pa)xkaeT MaHHas MUKTOTpaMMa



49.

50.

ol.

52.

53.

54,

55.

-1

9

—
Controlled Voltage

Source Kakoii 3eMeHT 31eKTpUYecKol 1menu n300paXkaeT JaHHas MHUKTOrpaMma
Simscape?

P

Current-Controlled

Current Source  yaoit snement AIIEKTPUUYECKON LENH M300paXkaeT AaHHAs MUKTOrpamMma
Simscape?

Current-Controlled

Voltage Source Kaxoii ameMeHT 37eKTprUuecKoil 1enu n300pa)xaeT JaHHas MUKTorpamma
Simscape?

DC Current Source Kakoli anemMeHT 31eKTpruuecKkoil 1enu u3o0paxaer JaHHas MUKTOrpamma

Simscape?

¢

DC Voltage Source Kakoit snementT smekrpuueckoit uenn n3o6pakaeT JaHHas TMKTOIPAMMA

Simscape?

d

\oltage-Controlled

Current Source  Kaxoit snement snexTpudeckoil Lem n306pakaeT JaHHAS MHKTOPAMMa

Simscape?

Q

Voltage-Controlled

Voltage Source Kaxoit snement smexTpuueckoil nenu n306pakacT AaHHAs MHKTOTPAMMA

Simscape?
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W4+
Rotor L

Resistance, R

e

Roational

- - Electremechanical

Conmverter

Puc. 1

(K

Motor
Inertia J

A

&

R

Friction Mr

o

C

56. Ilepeuncnute 6110xu moacuctembl DC Motor n ykakuTe ux HazHadyeHnue (puc. 1).

T
=

PS5

]

¥

—

PS5~ Simulink
Comverter 2

|
®-| W+

Cument Sensor

.

Soher
Configuration

ol

O

DC Motor

&

Motor
Cument

Simulink-PS
Load Torque Comverter
@'ﬂ P55
-
Apply stall
torque at
% t+=0.1s
ldeal Rotaticnal
Motion Sensor
=
= FS 5 > |:|
—
PS5 Simulink RPM
Comverter 1

Puc. 2

57. HazoBuTte 06JI0KH, KOTOPBIC UCTIOIB3YIOTCS B JICKTPUUECKOW YaCTH MOJIeNH (pHc. 2).

58. HazoBute 0J0KH, KOTOPBIE HCIIOJIB3YIOTCS B MEXaHUYECKO# 9acTu Moenu (puc. 2).

59. Kakwue 6110Kku, pescTaBieHHbIE HA pUc. 2, oTHOCATCA K Simulink?
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TecTbl U181 TEKYLIEH aTTeCTaluU

o nucruiuimae «OCHOBBI MOJICIMPOBAHUS B Simscapey Ui CTYICHTOB HAPaBICHUS
noaroToBku (cnernuanbHocTH) 13.03.02 DnekTposHepreTuka u dJIEKTPOTEXHUKA

5 cemecTp

1. MATLAB —3T0 cokpalileHue OT CJIOB
1. Mathematical Laboratory (MaTemarideckast 1abopaTtopusi)
2. Matrix Laboratory (MaTpruHas 1a00paTopusi)
3. Materialized Labour (oBe1iecTBICHHBIA TPYI)
4. Mathematical Labour (MaTeMaTI/I‘lleCKaH pabota)

2. Tlakers! pacmmpennit cucremsl MATLAB HazbiBaroTcs

1. Toolkits
2. Tools

3. Toolboxes
4. Toolmakers

3. bonpmmHcTBO KOMauA u pyHkiui cucteMbl MATLAB xpanutcs B Bujie TEKCTOBBIX (haidjioB ¢
paclupeHrueM

ApoOdDPE
Qo 3=

4. Kakoe okHo cuctembl MATLAB npenHazHaueHo 171 BBOJIA YKCEl, TIEPEMEHHBIX, BBIPAKCHUN U
KOMaH/I, JJI1 IPOCMOTPA PE3YJIbTATOB BHIYUCICHUN U OTOOPaKEHUS TEKCTOB MPOTPaMM
1. Command History
2. Command Window
3. Workspace
4. Current Folder

5. Knaummu <| > u <1> B Command Window (B komananom okne) MATLAB cnyxar
1. s mepeMerteHnst Kypcopa BHU3 WIIH BBEPX IT0 SKPaHy
2. JUIs IepeMelieHrs Kypcopa BIEBO HIM BIIPABO IO SKpaHy
3. 1 0TOOpaKEHUS B CTPOKE BBOJIA paHEE BBE/ICHHBIX C KJIABUATYPBI KOMAH]T M BRIPKESHUI
4. s nepeMeneHus Kypcopa BHA3 WM BBEPX Ha OJIHY CTPAHUILY

6. [ns otnenenus menoit yactu yucna ot apooHoii B MATLAB ucnons3yercs
1. Touka

1 o
Breigenmuts u BLI6paTI) YEPHBIN IBET TEKCTA.
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2. 3amAras
3. TOuKa C 3arsTon
4. nBoeroune

7. Jlna o603HaYeHUST MHUMOM €TMHMIIBI B KOMIUIEKCHBIX unciiax B MATLAB 3ape3epBupoBaHo 1Ba

CUMBOJIA
1. iwuj
2. iuk
3. JuUK
4. due

8. Jlnsa mepenoca nauHHBIX (hopmyi Ha Apyryro cTpoky B MATLAB ucnonb3yercst CHMBOI
1. nBoeroume
2. TOYKa C 3amsIToi
3. MHOroToYHe
4. THpe

9. Ilpu 3aganum BexTopoB u marpuil B MATLAB npumensrorces
1. kpyribie CKOOKU
2. KBaJpaTHBIC CKOOKH
3. ¢urypHblie ckoOKH
4. JBE KOCBIE YEPTHI

10. s moctpoenus rpadukoB B muHeitHOM Macitabe B MATLAB ucnons3yercs GyHKIus
bar

plot

subplot

figure

poOdDE

11. Kakas ¢pyHKIMs N03BOJSAET pa3nenuts rpapuueckoe okHo MATLAB Ha HECKOIBKO MOJJOKOH U
BBIBECTH B KaXKJIOM U3 HUX I'paUKH pa3anuHbIX (QYHKIUI

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

12. Komanga text B MATLAB no3BonsieT oToOpa3uTh
1. Hammuch B 331aHHOM MecTe rpadrka
2. Ha3BaHHE FOPU3OHTAILHON OCH
3. 3aroioBoK rpauka
4. Ha3BaHHWE BEPTHKAIHLHOU OCH

13. lns coznanus MaTpulisl ¢ HyJaeBbIMU 31eMeHTamu B MATLAB ciyxut BcTpoeHHast QyHKIHS
1. null
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2. zeros
3. ones
4. ans

14. Kakoii u3 MNEPCUUCICHHBIX HUXKE OIIEPATOPOB ABJISICTCA OIIEPATOPOM ITOIJIEMEHTHOI'O YMHOXCHUA
B MATLAB

1. =
2. >**
3. *
4. |/

15. JInuny Bexktopa B MATLAB M0XHO OnIpeiesuTh ¢ MTOMOIIBIO () YHKIITHH

1. dlina
2. width
3. long

4. length

n o on

16. s wero B MATLAB ucnons3yrorcst onepatopst ".+" u
1. 1714 BBINOTHEHUSI TO3JIEMEHTHOTO CIIOKEHUSI ¥ BBIYUTAHUS
2. IS CTIOYKEHUS! ¥ BBIYUTAHUS MaTPUIL
3. Ttakux omneparopoB B MATLAB He cymiectByer
4. 11 yMHOXKEHHSI BEKTOPOB

17. C nomomsto kakoit pynkuuu B MATLAB M0XHO BBITOTHUTH OOpallieHHe MaTPUILIBI
1. ¢ nomomkto pyHKIMH pinv
2. ¢ OMOIIBIO (PYHKIMH Sinv
3. ¢ TIOMOIIBI0 PYHKITHH CInV
4. ¢ ToMOIIBIO PYHKIHHU INV

18. Kakoii BeT 1o yMOJI9aHHUIO HCIIONB3YeT peaakTop m-daitioB B MATLAB aist BeigeneHust
CHUHTAaKCHYECKHX OMIMOOK B KOJI€ IPOTPaMMBI

1. cunuit

2. KpacHbIHI
3. 3eleHbIi
4., KenThIA

19. B kaxoii yactu rimaBHoro okHa MATLAB Breinarorcs cooduierns 00 ommnokax?
1. Bcrpoke cocTosIHUSA
2. Bokae Command History
3. B Current Folder
4., B KOMaHIHOM OKHE

20. Yto mpoucxXoauT NMpH BHINOIHEHUH kKoMaHibl A' B MATLAB?
1. TpancnoHupoBaHue A
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2. HAXOXKJCHHE OMPEICIUTENSI MATPHIIHI A
3. HaxXOXKIIEHWE MaTpPHIlbl, 0OPaTHOM K A
4. HaXO0XJIEHHWE CYMMBI JIEMEHTOB MaTpuIlbl A

21. Ha kaxoii u3 nukTorpamm uzodpaxen Simulink-6;10k HCTOYHHKA TOCTOSIHHOTO CUTHAA?

(- b Np 1)

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

22. Ha kaxoii u3 nukTorpamm u3oopaxen Simulink-610k HCTOYHHKA CHHYCOMIAILHOIO CHrHaa?

3 b Ap 1)

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

23. Ha xaxkoii u3 nukrorpamm uzobpaxen Simulink-6iox ocrimmiorpaga?

5 b A\ p 1)

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

24. Ha xakoii u3 nukrorpamm u3obpaxen Simulink-6;10k reHeparopa cTyneH4aroro curaaia’?

y b Ap 1)

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

25. Ha kakoii u3 nmukrorpamm u3o0paxer Simulink-6110k koHIIeBOro mpreMHUKa (3ariTyIiKu)?

N— T

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

26. Ha xakoii u3 nukrorpamm u3odpaxes Simulink-6iox nugposoro nucries?

N — CE e

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

27. Ha xakoii u3 nukrorpamm uzobpaxen Simulink-6ox rpadomnocrpounrens?
35



N CEC e

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

28. Ha xaxkoii u3 nukrorpamm u3oopaxes Simulink-610k ucToyHnKa TEKyIero BpeMeHu

MOJICTTUPOBAHUS?
| y
> C'—) 3Ol >=
Display Clock XY Graph Terminator
1. 2. 3. 4,

[IpaBunbHBIH OTBET — 2

29. Ha xaxkoii u3 nukrorpamm u3oopaxes Simulink-610k BeIYMCIICHHS TIPOU3BOTHOMN?

M du/dt y L J L ) XL /»

s+1

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

30. Ha kakoit u3 nukrorpamm nzoopaxen Simulink-61o0k nepenarounoi GpyHkumn?

3 duydt ¥ L J L} )%f>

s+1
— Integrator
Derivative Integrator Transfer Fcn Limited

31. Ha kakoit u3 nukrorpamm uzobpaxen Simulink-6okx uaterpatopa?

3 du/dt > >%> J L } )§f>

s+1

L Integrator
Derivative Integrator Transfer Fcn Limited
1. 2. 3. 4,

32. Ha kakoii u3 nukrorpamm nzoopaxen Simulink-6s10k uarerparopa ¢ orpannyeHueM?

3 du/dt > >%> J £ } )§f>

s+1

- Integrator
Derivative Integrator Transfer Fen Limited
1. 2. 3. 4,
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33. Ha kaxkoit u3 nukrorpamm u3obpaxen Simulink-61ok cymmaropa?

ETSE T

Product Sum Divide Galn
1. 2. 3.

34. Ha kakoii u3 nukrorpamm uzoopaxen Simulink-6iox ycumurens?

EISE VI

Product Sum Divide Galn
1. 2. 3.

35. Ha kakoit u3 nukrorpamm nzoopaxen Simulink-0s10k BeraucieHus mpou3BecHUs?

IS

Product Sum Divide Gam
1. 2. 3.

36. Ha kakoii u3 nmukrorpamm u3obpaxen Simulink-6mok nenenus?

ETRE R

Product sSum Divide Gam
1. 2. 3.

37. Ha kakoit u3 nukTorpamm u3oodpaxen Simulink-010k MyibTHIIIEKCHpOBaHUS (00bETNHEHHS)

CUTHAJIOB?
).
;I> NANEY Al D [A]
P —
Mux Switch From Goto
1. 2. 3. 4,

38. Ha kakoii n3 nmukrorpamm nzoopaxen Simulink-6:ok ynpasmisemoro nepekirodaTessi CATHaIOB?

>
} RN Al D [A]

>—=

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

39. Ha kakoii u3 nukrorpamm nzoopaxen Simulink-61o0k npuema curnana ot apyroro 010ka (6e3
JIUHUU CBS3H)?
37



NN Al D [A]

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

LA VAV S

40. Ha kakoit u3 nukrorpamm u3obpaxen Simulink-61o0k nepenauun curnana B gpyroit 610k (0e3
JIUHUU CBS3H)?

FERNIY Al D [A]

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

LAV AYS

41. Ha xakoii u3 muKTorpaMm u3o0paxen Simscape-6;10k 01H0(pa3HOro HCTOYHHKA HAITPSKEHHS
NIEPEMEHHOT0 TOKa?

° &

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

42. Ha xakoit u3 muKTOrpaMm u300paxen Simscape-0;10k 01H0(Ga3HOr0 HCTOYHHUKA TEPEMEHHOTO

TOKa?
DC Voltage Source AC Current Source
1. 2.
@ »
- Controlled Voltage
AC Voltage Source Source
3. 4,

43. Ha kakoii n3 MUKTOrpaMM n300paxkeH SimsCape-0J10K HCTOYHUKA HATIPSHKEHHSI TOCTOSHHOTO
TOKa?
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? g

DC Voltage Source AC Current Source
1. 2.

a

Q’;} ®

p—
- Controlled Voltage
AC Voltage Source Source
3. 4.

44, Ha xakoii U3 MUKTOrpaMM U300pakeH SiMSscape-0J10K yrpapisieMOro UCTOUYHMKA HAIPSDKECHHS?

? ¢

DC Voltage Source AC Current Source
1. 2.

i

Q";) ®

s
- Controlled Voltage
AC Voltage Source Source
3. 4.

45. Ha xakoi#t u3 MUKTOrpaMm u300paxeHn Simscape-010Kk HCTOYHHUKA TTOCTOSIHHOTO TOKA?

a

®

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

46. Ha kakoii n3 MUKTOrpaMM n300paxkeH Simscape-0Jiok yrnpaBisieMOro HCTOYHUKA TOKa?
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o

®

5 ®
Controlled Current I
Source DC Current Source
1. 2.
Voltage-Controlled Current-Controlled
Voltage Source \oltage Source
3. 4.

47. Ha kakoi u3 MUKTOrpaMM H300paxkeH SIMSCape-010K HCTOYHNKA HANPSKEHUSI, YITPaBICHUE
KOTOPBIM OCYIIECTBIIICTCS C TIOMOIIBIO TOKa?

a

®

e ®
Controlled Current I
Source DC Current Source
1. 2.
Voltage-Controlled Current-Controlled
Voltage Source \oltage Source
3. 4,

48. Ha kakoiif U3 MUKTOrpaMM H300paxkeH Simscape-010k HCTOYHUKA HAMPSKEHHS, YITPABICHHE
KOTOPBIM OCYIIECTBIISIETCS C TOMOIIBIO HATIPSIKCHUS?

o

®

5 ®
Controlled Current I
Source DC Current Source
1. 2.
Voltage-Controlled Current-Controlled
Voltage Source Voltage Source
3. 4,
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49. Ha xaxkoi U3 TUKTOrpaMM U300pakeH OJIOK, KOTOPbIi peoOpa3yeT BXOJHON (pr3nyecKuii curHa
(Physical Signal), moctymarormii ¢ 6;10k0B Simscape, B 6e3pa3MepHbIi CHTHAJ CHCTEMBI
Simulink?

PS S fx)=0
> . > (x) b
PS-Simulink Solver
Converter Configuration
1. 2.
\ )SPSF
1 \'} —»
Simulink-PS
Connection Port Converter
3. 4.

50. Ha kakoii u3 muKTOrpaMM u300paxeH OJOK MopTa AJis MOAKIIOUEHUS OJCUCTEM (PU3UUECKOTO

MOJICTTUPOBAHUS?
PS S f(x)=0 p
>PSSh
PS-Simulink Solver
Converter Configuration
1. 2.
\ )SPSF
1 \} —>
Simulink-PS
Connection Port Converter
3. 4.

51. Ha kakoii u3 nuKTOorpaMm n300paxxeH OJI0K, KOTOPBINA peoOpa3yeT BXOAHON Oe3pa3MepHbIii
curHan cucrembl Simulink 8 dpusuueckuit curnan (Physical Signal) 6mokor Simscape?

PS S fix) =0

[}——h> (x) B

PS-Simulink Solver

Converter Configuration
1. 2.
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\ JsPs
O =

Simulink-PS

Connection Port Converter
3. 4,

52. Ha xakoii U3 nmuKTorpamMMm u3o0paxkeH Simscape-0J10K /it KOHPUTypaluK peraTess?

PS S f(x) = 0
>IPSSh :
PS-Simulink Solver

Converter Configuration
1. 2.
¥spPs
.\) N F
1
< / Simulink-PS
Connection Port Converter
3. 4,

53. Ha kakoii U3 muKTorpaMMm U300pakeH Simscape-0J0K /it i3MEPEHUsI HaPsDKECHHS?

-1

O ©

W
Current Sensor \oltage Sensor
1. 2.
Switch Ideal Transformer
3. 4.

54. Ha xakoii U3 MUKTOrpaMM H300paxxeH OJIOK /ISl U3MEPEHUs ToKa?

O ©

v
Current Sensor Voltage Sensor
1. 2.
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B kN
5
Switch Ideal Transformer

3. 4.

55. Ha kakoii u3 nukrorpamMm u3o0paxkeH Simscape-0J1ok uieanbHoro Tpanchopmaropa?

T ©

v
Current Sensor Voltage Sensor
1. 2.

Switch Ideal Transformer
3. 4.

56. Ha kakoii u3 mukTorpaMmm u300paxen Simscape-0710K nepekrodareis (BbIKIYaTes)?

B

v
Current Sensor Voltage Sensor
1. 2.

Switch Ideal Transformer

3. 4.

57. Ha kakoii u3 muKTOrpamMm 1300paxeH Simscape-0J10k akTHBHOTO COMPOTHBIICHUS?

L -

Electrical Reference Capacitor
1. 2.
eAAANN—B g Y Y g
Resistor Inductor
3. 4,
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58. Ha kakoii u3 nmukTorpamMm u3o0paxkeH Simscape-0y10k KoHIeHcaTopa?

-4 ]

Electrical Reference Capacitor
1. 2.
e=ANV\VN-a g Y Y g
Resistor Inductor
3. 4.

59. Ha kakoii U3 TUKTOrpaMM H300pakeH SIMSCape-0I0K IEKTPUYECKOTO 3a3eMIICHHUS?

- . e

Electrical Reference Capacitor
1. 2.
AN~ =Y Y g
Resistor Inductor
3. 4,

60. Ha xakoii u3 mukTorpaMM U300paxkeH Simscape-0,10k HHIYKTUBHOCTH?

-+ —]}—

Electrical Reference Capacitor
1. 2.
eAAANN—a g Y Y g
Resistor Inductor
3. 4,

5. MeTtoanueckne MaTepualibl, ONpeaessiionue npoueaypbl olleHUBAHUSA

KOMIICTCHIIMHU
5.1 Kpurepuu oneHnBaHusi Ka4yeCTBa BBINOJHEHHS J1a00PATOPHOI0 NPAKTHKYMa

OrneHka «3a4TeHO0» BBICTaBIsIeTCs 00yJaroleMycs, eciu JabopaTopHasi paboTa BBIIOJIHEHA
NPaBUIBHO U CTYACHT OTBETHJI Ha BCE BONPOCHI, IOCTaBJIEHHBIE MPeNojaBaTeeM Ha 3alluTe.

OreHka «He 3a4TeHO0» BBICTABIIAETCS 00yJaroueMycs, eciiu JabopatopHas paboTa BbIIIOJTHEHA
HE MPaBHJILHO WX CTY/AEHT HE IPOSBUII TTIyOOKHUX TEOPETUYECKUX 3HAHUI NPHU 3aIuTe paboTh

5.2 Kputepum olileHHBaHHMS KA4eCTBAa YCTHOIO OTBETa

O1neHKa «OTJMYHO» BBICTABISETCA 3a INIyOOKOE 3HAHHE MPEAYCMOTPEHHOI'O MpOrpaMMoin
Marepuana, 3a yMEHHE 4YeTKO, JIAKOHWYHO M JIOTWYECKH II0CIEJOBAaTEeIbHO OTBEYaTh Ha
MOCTaBJIEHHBIE BOIIPOCHI.
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OuLeHka «XOpomIO» — 3a TBEPAOE 3HAHME OCHOBHOrO (MPOrpaMMHOIr0) Marepuana, 3a
rpaMOTHbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA MOCTABJICHHBIE BOIIPOCHI.
OneHKa «yI0BJIETBOPUTEIBLHO» — 3a 00Illee 3HAHUE TOJIBKO OCHOBHOTO MaTepHalia, 3a OTBETHI,
coJiepiKallie HETOYHOCTH WJIM CJ1a00 apryMEHTHpPOBAaHHBIC, C HApPYIIEHUWEM IOCIIEe0BATEIbHOCTH
U3JI0’KEHUS MaTepuana.
OneHka «HeyJ0BJEeTBOPUTEIbHO» — 3a HE3HaHHE 3HAUYMUTEIbHOW YacTH MPOrPaMMHOIO
MaTepuaia, 3a CyIIeCTBEHHBIC ONTMOKN B OTBETaX Ha BOMPOCHI, 32 HEYMEHHUE OPHEHTHUPOBATHCS B
MaTepuase, 34 He3HaHHWE OCHOBHBIX NOHSTUN JUCIHUILTUHBL.

5.3 Kputepuu onieHUBAHUA TeCTUPOBAHMS

[Ipu TecTupoBaHUU Bce BepHbIE OTBeThl Oepytcs 3a 100%.
90%-100% oTmu4HO

75%-90% xoporio

60%-75% ynoBIETBOPUTEITHHO

MeHee 60% HeyqOBIETBOPUTEIHLHO

5.5 Kpurtepuu oueHnBaHus pe3yJbTATOB OCBOECHHS TMCIUIIMHBI HA 3a4eTe ¢ OLeHKOi

OneHka «OTJMYHO»  BBICTABISETCS 3a INyOOKOE 3HAHUWE MPEAYCMOTPEHHOIO
OporpaMMOil  MaTepuana, COIEp’Kallerocss B OCHOBHBIX M JONOJHHUTEIbHBIX PEKOMEHIOBAHHBIX
JUTEPAaTypHBIX HMCTOYHMKAX, 32 YMEHHUE YETKO, JIAKOHUYHO U JIOTUYECKH IIOCIEI0BATEIbHO
OTBEYaTh Ha IIOCTABJIECHHbIE BOIPOCHl, 33 YMEHHE aHAIM3UPOBATh M3ydaeMble SIBICHUS B HX
B3aMMOCBS3M U JUAJIEKTUYECKOM Pa3BUTUHU, NPUMEHSATH TEOPETUUYECKHE MOJI0KEHUS IPU PELLICHUU
IPaKTUYECKHX 3a/1a4.

OneHka «Xopomo» — 3a TBEp0€ 3HAHWE OCHOBHOT'O (IIPOrpaMMHOI0) MaTepuaa, BKIrodas
pacueTsl (IpU HEOOXOIMMOCTH), 3a IpaMOTHbIE, 0€3 CyLIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
[IOCTABJIEHHBIE  BOINPOCHI, 3@ YMEHHE INPUMEHATh TEOPETHUECKHUE IOJIOKEHUS AJI PELIEHUs
IPAaKTUYECKHX 3a/1a4.

O1eHKa «yI0BJIETBOPUTENBHO» — 3a O0Ilee 3HAHHE TOJIBKO OCHOBHOIO MaTepuaia, 3a
OTBETHl, COJEpXKalllue HETOYHOCTH MM cJabo apryMeHTHpPOBAaHHbIE, C HapyllEHUEM
NOCJIEI0BATEIBHOCTH U3JI0KEHHsI MaTepuaia, 3a cj1adoe MPUMEHEHHE TEOPETHUECKUX IOJI0KEHUN
IPU PELICHUU MPAKTUYECKUX 3a/au.

OneHka «Heyl0BJIETBOPUTEJBbHO» — 3a HE3HAHUE 3HAUUTENIBHON YacTH MpPOrpaMMHOTO
MaTepHaia, 3a CyleCTBEeHHble OIIMOKM B OTBETaX Ha BOMNPOCHI, 32 HEYMEHHE OPUEHTHPOBATHCS B
pacuerax, 3a HE3HAaHUE OCHOBHBIX MOHATUHN AMCUUILINHBIL.
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IIpuioxxkeHue 2. AHHOTaLUs pado4yei NporpaMMbl

AHHOTaNUsA padoyeil MporpaMmmbl

HAucuuninmna .
OcHoBBI MO/Ie/THPOBaHUsI B Simscape
(Moyib)
Peanuzyembie [TK-1. CnocobeH ocyIIecTBIISITh HAy4HO-UCCIIEIOBATEILCKHIE U
KOMIIETEHIINH OIBITHO-KOHCTPYKTOPCKHE PabOTHI 10 OTJETbHBIM pa3/iesiaM TEMBL.
[TK-1.1. OcymectBiser paboTel 1o 00paboTKE U aHATTU3Y
Hay4YHO-TEXHUUYECKON MHPOPMAIH U PE3YIbTATOB UCCIEeI0BAaHUI.
Muanukatopsl
P [TK-1.2. BeimoaHseT SKCIIepUMEHTHI B 0POPMIISIET pe3yIbTaThl
JOCTUKCHHUS -
. WCCIICTOBAHHA.
KOMIIETEHIIHH

[TIK-1.3. [ToaroraBauBaeT 3JI€MEHTHI JOKYMEHTAIIMHU, TPOEKTOB, IJIAHOB U
MIPOrpaMM MPOBEJCHUS OTICIBHBIX ITAlOB UCCIIEIOBATEILCKUX Pa0OT.

pr,Z[OGMKOCTb, 3.€C.

144/4

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

O®O: 3auer B 5 cemecTpe
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