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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
MOJCIUPOBAaHUS MHOT'OJOUCHUILIMHAPHBIX (1)1/131/1%01(1/1)( CHUCTEM, HallpuMep, DJICKTPUYCCKHUX,
MarHuTHBIX, MEXaHUYECKUX U T.I.,

- 06yquI/Ie METOAUKE CO30aHHA BHU3YAJIIBHO OIOYHBIX MOJIeIed CHCTEM U YCTpOﬁCTB
3JICKTPOTECXHUKH U 3JICKTPOMEXaHHUKH,

— ¢opMupoBaHue HABBIKOB MIPOBEICHUS HAYYHO-UCCIIEeI0BATEIbCKIX u
POEKTHO-KOHCTPYKTOPCKHUX paboOT C UCIOJIb30BaHHEM Simscape;

- q)OpMI/IpOBaHI/IC HAaBBIKOB TI0 aHAJIM3y W MOICIIMPOBAHHIO SJIICKTPUYCCKUX ueneﬁ, a TaKXKe
pacyeTy peKUuMOB pa6OTBI 00BEKTOB HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTH.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE
OBPA30BATEJIbHOY ITPOTPAMMbI

2.1. TucuumumHa «OCHOBBI MOJICNIMPOBAaHUS B Simscape» OTHOCUTCS K (PaKyIbTaTUBHBIM
auciuuinHaM ydeororo mana (OT/1.02). OHa uMeeT TECHYIO CBA3b C APYTUMHU TUCIHUIUTAHAMHE.

2.2. B Tabnuiie npuBeeHBI MPEANIECTBYIONINE U TIOCIEAYIONINE JUCITUTUINHBI, HallPaBJICHHbIC
Ha (popMHpOBaHNE KOMIETEHIMH JUCIUIUIMHBI B COOTBETCTBUH ¢ MaTpHiel komnereHuuit OI1.

[penmecTByomme U nocjaeayouue IMCHUNINHbI,
HanpaBJIeHHbIC HA (hopMHpPOBaHHE KOMIIETEHIUI

No
i [IpenmecTByromye TUCITUTUTAHBI [Tocneayromue TUCIATIITNHBL
1. HOCTpaHHBIIT 361K OCHOBBI HAyYHBIX UCCIIEIOBAHUI
2. NudopmaTuxa HayuHno-uccnenoBarenbckas pabora
3. T 3amuTa BRITYCKHOW KBATH(PUKAITMOHHON paboTHI,
COPCTHHCCKHC OCHOBEL BKJTFOUAs TIOJITOTOBKY K MPOIIEAYPEe 3aTUTHI U
KTPOTEXHUKHU
NCKTpOTE MPOLEAYPY 3aLTUTHI
4.
DNeKTpUYECKUe MaIIHbI




3. I/IAHUPYEMBIE PE3YJIbTATbI ObYYEHHUA

[Inanupyemble pe3ysibTaThl OCBOCHHS oOpa3oBarenbHOM mporpammbl  (OIT) —
KOMIIETCHIIMH OOYYaIONUXCSl OMPEACISAIOTCS TPEOOBaHUSIMU CTAaHIApTa [0 HAMPABICHHUIO
MOJTOTOBKHU (CHEMATBLHOCTH) U POPMHUPYIOTCS B COOTBETCTBHHM ¢ MaTpuliei komnetenuuid OI1

Ne Homep/ HaunMeHoBaHUe KOMIIETEHIIUM B pe3yibTarte nzyueHusi AUCHUILTHHBI
/m HHJEKC (14 ee YacTH) o0y4aroLuecs 10JKHbI:
KOMIIeTeHIINH
[IK-1.1. OcymiecTtBisieT pabOTHI 11O
00paboTKe U aHATH3Y
HAyYHO-TEXHUYECKOU MH(POpMAITUH U
Cnioco0OeH ocylIeCTBIIATh o
i pe3yabTaTOB UCCIIEI0BAHUIM
HAY4HO-HCCIIEIOBATENBCKUE U
1 | mx1 LI ITHO-KOHC IO VKTODCKHE [1K-1.2. BeInonHsET 3KCIEPUMEHTHI U
' PYKTOP oopMIISIeT pe3yIbTaThl HCCIEAOBaHUN
PaboTHI 1O OT/IENBHBIM pa3iesiaM
TeMbL TIK-1.3. IToaroraBiauBaeT 3JIEMEHTHI
' JOKYMEHTAlMHU, TPOEKTOB, IJIAHOB U
IIpOrpamMM IIPOBENECHHUS OTAEIbHBIX
9TarOB UCCJIEIOBATENbCKUX PabOT

4. CTPYKTYPA U COAEPXXAHUE JUCIOUII/INHDbI

4.1. OBBEM JIUCHUIJIVHBI U BU/Ibl YYEBHON PABOThI

Ounasn gopma o0yueHus

CemecTpsl
Buj yueGHoii 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 ¢ 351eKTpOHHBIMU 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




3aounas popma oOyueHnust

CemecTpbl
Buj yueOHoii padoThI Bcero yacos Ne 7
Yacos
1 2 3
AyauTOpHAasi KOHTAKTHAasi padora (Bcero) 6 6
B ToM uucne:
Jlexuu (JI) 2 2
[Tpaxtnueckue 3ausatus (I113), Cemunaps (C) 4 4
B Tom uncne, mpakTudeckas moAroToBKa - -
KonTakTHas BHeayanTopHasi padora 1 1
B Tom uucie: nHIUBUyaTbHBIC U TPYIIIOBBIC 1 1
KOHCYJIbTAIlHH
CamocrosiTesbHas padora odyuarwiuerocs (CPO) 61 61
(Bcero)
PaboTa ¢ KHIDKHBIMU M 3JIGKTPOHHBIMU UCTOYHHUKAMU 16 16
ITpocMOTp ¥ KOHCIIEKTUPOBAHNE BUJICOJICKITUI 14 14
[ToAroToBKa K MPaKTUICCKUM 3aHSATHSIM, 15 15
BBITNIOJTHEHHE TJOMAIITHETO 3aJaHHUsI
[ToaroToBka K TEKyIiemy, TECTOBOMY KOHTPOJIIO 16 16
3auer (3) 3 3

IIpomezxyToaHas IIpuem 3auera 0,3 0,3
arrecranust CPO, uac. 3,7 37
HUTOI'O: O6mas | Yacos 72 72
TPY10eMKOCTh 3a4€eTHBIX eIUHHUI] 2 2




4.2. COAEPKAHHUE AUCHUIIJINHbI

4.2.1. Pazpesnbl (TeMbl) AUCHUIIIMHDBI, BUJbI y4€OHOU AeATEJbHOCTH U GOpMBI

KOHTPOJIA

Ounas ¢opma o0yueHus

Buabl 1esiTeILHOCTH, DopMbI
N | No BKJIIOYAS TeKyllel u
o | ceme HaumenoBaHue pasjaesa CaMOCTOSITEJILHYI0 PaboTy NPOME:KY-
I erpa (TeMbl) TUCUUTJIMHBI o0yuyaromuxs, (B yacax) TOYHOM
J | JIP | I3 | CPO| Bcer arTecTauuu
0
1. 7 OcHoBBI padoTHI ¢ KountponbHbie
MATLAB, Simulink u 6 6 12 24 | BOIpOCHI;
Simscape TECTHI
2. 7 MopepoBaHue 3J1eMEHTOB Kontponbhbie
U YCTPOWCTB 3J1eKTPOTeX- 10 10 | 26 16 BOIIPOCHI;
HHUKH U YJIEKTPOMEXAHUKH B TECThI
Simscape
NuauBuayanbHbI
7 7 BreaynuropHast KOHTaKTHas 17 | e u rpynmossie
pabota (Bcero)
KOHCYJIbTAIIN
[IpoMesKyTOuHas aTTeCTaLUS 0,3 | 3auer (0,3)
72
HUTOI'O: 16 16 | 38 70

3aounas popma o0yueHus

Buabl gesiTeJIbHOCTH, Dopmbl
N | N BKJIIOYasl CAMOCTOSITEIbHYIO TeKyuei u
o | ceme HaumenoBanmue pasagena padoTy o0y4aromuxs NPOME:KY-
I crpa (TeMbl) JTUCHUTIITHHBI (B yacax) TOYHOU
Jl [JIP | II3 | CPO | Bcero | arrecranuu
1. 7 OcHoBBI padoTBI € KoHnTponbHbie
MATLAB, Simulink u 1 1 20 22 | BOIpOCHI;
Simscape TECTBI
2. 7 MopespoBaHue 3J1eMEHTOB KoHnTtponbHsie
1 YCTPOMCTB JIEKTPOTeX- 1 3 41 45 | BOIIPOCHI;
HHUKHU H 3JIEKTPOMEXaHUKH TECTBI
NunuBunyans
3 7 BueaynutopHas KOHTaKTHas 1 HBIC U
' pabota (Bcero) TPYIIIOBBIE
KOHCYJIbTaIlI1
4 [TpomesxyTouHas arTecTanus 0,3 Saser (0’5)
C OLIEHKOHN
CPO (3auer) 3,7
S. 72
UTOro: 2 4 61 67




4.2.2.

JIeKIJMOHHBIH KypC

]
=
v
a Bcero
S 3
2oz JacoB
v =
Ne | £ E | Haumenopanue
== Conep:xanue JeKIUN
n/m| ZE | TeMbI JIeKUHH
=]
5=
g = $ 8
= O | »
=
1 2 3 4 5 6
Lo M~
CemecTpsI: o | o
<
3amyck MATLAB u pabota B pesxume uaiora.
ITpocteie Berumciienuss B MATLAB. Pa6ora ¢
N KOMILUIEKCHBIMH urciamMu. @opMupoBaHUE BEKTOPOB
1 ?‘% OcHoBbl paboTsl | u MaTpull. Pabora ¢ pegakTopom m-daiinos. 9
' I:I o |€ MATLAB YnoBueI# onieparop if...else...else...end. [{ukier Trma
< g for...end u while...end. Oneparops! break, continue,
=3 return, pause. J[BymepHast u TpexmepHas rpaduka
5= MATLAB.
5 = |OcHosbl pabotel | Cucrema moaenuposanus Simulink. Cocras 0,5
S é ¢ Simulink. o6ubmnorex Simulink. Co3ganue u 3amyck MOJENEeH.
2. ; = bubnnoreka PenaktupoBanue mozeneil. 2
2 E |0OmnoKoB
= ¢ | Simulink.
=) CocraB N3yuenne 6nOIMOTEK:
3 i OoubMoTeK Simscape=>Foundation Library=>Electrical; 5
' 0JI0OKOB Simscape=>Foundation Library=>Magnetic;
Simscape. Simscape=>Foundation Library=>Mechanical.
MonaenupoBanne
MEePEXO0IHBIX .
é I E)) ecf:[OB s Coznanne Simscape-Moenu AJisi KCCIeI0OBaHUs
= B pott MEPEXOIHBIX MPOILIECCOB B AKTUBHOM U PEAKTUBHBIX
S X |MHIYKTUBHOCTH,
2= CONPOTHUBIICHUSX. Pacuer CII0KHBIX JIEKTPUUECKHUX U
4, 5 ® |KOHAEHcaTope U " 2
> BLITpAMHTENE MarHUTHBIX [ENel ¢ UCMOIb30BaHNEM OJIOKOB H3
= = ' oubmmorek Electrical u Magnetic. Cosmnanue
@ © |Pacuer
S & MOJIEJTH BBITTPSIMUTEIIS.
E § MarHuTHBIX
S S |uemeil
= ; MonenupoBanue | Co3ganue Simscape-Moenu s UCCIIeIOBaHUs 0,5
5 o S |V MCCIENOBAHNE | MEPEXOHBIX MPOLIECCOB B 0JIHO(a3HOM 5
' = = osHO(a3HOTO TpaHchopmaTope npu Habpoce Harpy3Ku U KOPOTKOM
g % | TpaHc(opMaTopa | 3aMbIKaHHH.
= S |MogaenupoBanue
5 & |u uccnenosanne | MosennpoBaHue IpsAMOTO ITycka U Habpoca
6 = é OECKOHTAKTHOTO | HAarpy3Ku OECKOHTAKTHOTO JBUTATEIISI IOCTOSHHOTO 5
' = & |nBurarens Toka. O1leHKa BIMAHUS MOMEHTA UHEPLIUU Ha
o IIOCTOSIHHOT'O JUHaMu4eckue pexumbl padotsr JI1T.
TOKa.




Co3znanue MOIeTH [Tl UCCIISOBAHUS TIPSIMOTO ITyCKa
@ MonaenupoBanue
= 1 Habpoca Harpy3Ku aCHHXPOHHOTO JABUTATEIIS.
9 = |U UCCIIEJOBAaHHE
= g OreHka BIUSHUS HAMPSHKCHUS M HATPY3KH Ha TTyCK
7. S £ |aCMHXPOHHOTO 2 (05
e = BHCATENs nBuratens. MoeampoBaHue Mycka aCHHXPOHHOTO
S, % ’ JBUTATEIIS IPU HECUMMETPUIHOM Tpex(da3zHOM
= = HANPSDKCHUU.
@ S
S &
==
S % |PaspaboTka
2 & |cucrems, .
= = N N3yuenne ocoOeHHOCTEN OAKITIOYEHUS K OJIOKY
) cocTogIIel u3
@ § 610K ACUHXPOHHOTO JABUTATENSI 0JIOKOB IEePEIaTOUHBIX
E = YCTPOMCTB U MEXaHU3MOB U3 OUOIHOTEKU
& T |aCMHXPOHHOTO -
8. 2 ¥ Mechanical u co3ganue monenu mis uccinenosanus | 2 | 0,5
= g IOBUTraTeIId U
2 S |610Kos CTATHYCCKUX U JUHAMUYCCKUX PEKUMOB IPH
= B W3MEHEHUH TTapaMeTPOB KaK JIEKTPUICCKHX, TaK U
o x OnOIMOTEKH
5 o . MEXaHUYECKUX OJIOKOB.
S 3 Mechanical.
o
HUTOI'O: 16 | 2
4.2.3. J/1abopaTOpHBIA NPAKTUKYM
Y4eOHbIM MIaHOM Ja00PaTOPHBII MPAKTUKYM HE MPEAYCMOTPEH.
4.2.4. [IpakTH4yecKue 3aHATUA
o -
= 2 Bcero
S« =
A= = HauMeHoBanue qacoB
Ne S 3 = CoaepixkaHue NPaKTHYECKOI0
= X E NMPaKTHYEeCKOro
n/n L QE 3aHATHUSA
Z 2 = 3aHATHSA ol o
= £ g | &
= O | ™
1 2 3 4 5 6
Cemectpnl: | 2 | &
PR 2 1 2




3anyck MATLAB u pa6ora B
pexume auanora. [Ipocteie
Bbrunciienns B MATLAB
Pabota ¢ KoMIIIIEKCHBIMU
yrcinamu. J[BymepHbIe u
TpexmepHbie rpaduku. Pabora

3anyck MATLAB u 3HakOMCTBO C €€
untepdeiicom. Hactpoiika uarepdetica.
Ocy1iecTBiIeHHE TPOCTHIX BBIYUCICHUN
B KOMaHAHOM okHe. Co3lianue
MEPEMEHHBIX U UX KOHTPOJIb.
Hcnonp3oBaHne HCTOPUU KOMAHI.
3HAKOMCTBO C OCOOEHHOCTSAMHU
BBIYHCJICHU B KOMaHTHOM OKHE.
Coznanmne KOMITJIEKCHBIX YHCE.
3HAaKOMCTBO C (QYHKIHSMH
KOMIUIEKCHBIX uncen. M3ydenue
(byHKIMN TOCTPOCHHUS TPAPHUKOB.
3HAKOMCTBO ¢ OMOIMOTeKOM (PyHKIIMH
MATLAB, ux BEI30BOM U
UCIOJIb30BaHNWEM B KOMaHJIHOM OKHE.
N3yueHnne 0OCHOBHBIX KOMaH/{

TpaHchopmaTopa U IBUTATEIS
MOCTOSTHHOTO TOKa.

TpaHchopmMaTopa, pean30BaHHON B
Simulink. Co3ganue S-mozemu 1T
JUISL pacdera MepeXoIHbIX MPOILECCOB
IIpH IycKe ¥ Habpoce Harpy3KHu.

[<B]
o
S
O
(72]
E
n
= | ¢ pegakTropoM m-¢hanaoB penaktopa m-daitnoB. Co3znanue 0,5
X o
c | YcioBHBII onepaTop CKpHITOB (M-(ajoB, mporpamm) u X
S | if...else...else...end. [{ukisr 3aITyCK.
.:% tuna for...end u while...end. N3ydyeHne OCHOBHBIX YCIOBHBIX
o [Nepexmrouarens switch. oneparopoB MATLAB.
< | Pacuer mapamerpoB cxeMbl Co3nanue, pelakTHPOBAHKE U 3aITyCK
|:' 3aMeIlieHus TpaHcopmaropa. | CKPHUIITa JJIsl pacuyeTa napaMmeTpoB
< oaHo(dazHoro TpaHchopmMaropa.
% N3yuenune cucreMbl
= muddepenmanbHbIX ypaBHeHuit (CAY)
g oaHo(dazHoro TpaHchopmaropa u
=
= JIBUTATEIIsl HIOCTOSIHHOTO TOKA.
= 3HakoMcTBO ¢ ¢pyHKIMEH odedS s
2 pewenus C/IY. Cosznanue CKpUnToB
5 JUTSL pacdeTa IMepexoIHBIX MPOIECCOB B
O TpaHchopMaTope U JIBUraree
- IIOCTOSIHHOTO TOKa.
3HaKOMCTBO ¢ UHTepGEeHcoM U
6u6IMOTEKOH 0JIOKOB CUCTEMBI
Co3nanue, peJakTUPOBAaHUE U . )
P . Simulink. Co3nanue u 3amyck
3amyck Simulink-mozaeneit N
npocTeiiel MoJenu oaHo(pa3HOTo
0JTHO(a3HOTO 0,5




CocraB 0u0JIMoTEK OJIOKOB

N3yuenune 6;10k0B U3 OMOTNOTEKH
Simscape=>Foundation
Library=>Electrical;

Simscape. Simscape=>Foundation 2 (05
Library=>Magnetic;
Simscape=>Foundation
Library=>Mechanical
Co3ganue npocTenImx
Simscape-moernei aJ1s KccieI0BaHus
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4.3. CAMOCTOATE/IbHAA PABOTA OBYYAIOLIETOCA
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1. OcuoBsi padorsl ¢ MATLAB, Simulink u Simscape

1.1.

CaMoCTOsATeIbHOE U3YYCHHE JOOIHUTEIIBHBIX MATEPHUATIOB 110
ocuoBaM MATLAB, u310XeHHBIX B KHUTAX M3 CIHCKa
JIUTEpaTyphl U HA CalTe:
https://exponenta.ru/news/vvedenie-v-matlab

Cosznmanue ckpurtoB (M-¢ailyioB)  OCYIIECTBICHUE PACYCTOB B
COOTBETCTBUH C MHIUBUAYAIbHBIMU UCXOJAHBIMHU TaHHBIMU
(ITpm aTOM MOXHO BOCIIONIB30BaThCs cucteMoii Octave —
OecrutataeiM anagorom MATLAB).

3akperuieHue JISKIIMOHHOT0 MaTepuara.

1.2.

CaMOCTOSITEIbHOE U3y4YEeHHUE JOMOTHUTEIbHBIX MATEPHAIIOB 10
ocrosam Simulink, u310KeHHBIX B KHATAX U3 CIIMCKA
auTepartypsl U B internet:
https://docs.exponenta.ru/R2021a/simulink/continuous.html
3akperieHue JEKIIMOHHOT0 MaTepuaa.

1.3.

CaMOCTOﬂTeJ'H)HOC HN3YUCHUC NOMOJTHUTCIBbHBIX MAaTCPUAJIOB 110

OCHOBaM Simscape, HN3JI0KCHHBIX B KHUT'aX U3 CIIUCKa

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.htmi

3aerHJ'IeHI/Ie JICKOHMOHHOI'O MaTc¢purajia.

2. MoneanupoBaHue J1eMEHTOB,

YCTPOWCTB M CHCTEM 3JIEKTPOTEXHUKH H

2.1.

CaMoCTOSTENBLHOE HN3YUCHUC NICMOHCTPAIMOHHOI'O IMIpUMEpa:
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/
operating-point-rlc-transient-response.html

Monens TpanchopMaTopa Ha OCHOBE OJIOKOB U3 OHMOTMOTEKH
Magnetic :

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

3aerHHeHI/I€ JICKOIMOHHOI'O MaT€purajia.

IJICKTPOMEXAHUKHU

2.2.

CaMOCTOHTCHLHOC HN3YUCHUC NICMOHCTPAIUNOHHBIX HpI/IMepOB:
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/model
ing-best-practices.html

3akperuieHue JIEKIIMOHHOT0 MaTepralia.

2.3.

CaMocTosTeIbHOE H3yYEeHUE JIEMOHCTPAIIHOHHOTO IPUMEPA.
3amycTuTh U3 KOMaHIHOTO OKHA: >> SSC_dcmotor.
3akpernieHne JEKIIMOHHOI0 MaTepralia.
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7 2.4. | CamocTosATENbHOE U3YYCHUE IEMOHCTPAIIMOHHOTO IIPUMEpa:
https://docs.exponenta.ru/R2021a/physmod/simscape/ug/solen
oid-with-magnetic-blocks.html

3aerHJI€HI/I€ JICKIHMOHHOI'O MaTCpHrajia.

8 CaMOoCTOSTEILHOE HN3YUCHUEC NIEMOHCTPAlMOHHOI'O IIpuMEpa:
25 https://docs.exponenta.ru/R2021a/physmod/simscape/ug/shunt-
" Imotor.html

3aerHJI€HI/I€ JICKIHIMOHHOI'O MaTc¢pHrajia.

9 HUTOrO: 36 | 61

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 ykKa3zaHUsi JUIA TOATOTOBKH OO0Y4YAIOIIHMXCHA K JIEKIHOHHBIM
3aHATHAM

Jlexuus siBisieTcs OCHOBHOW (popMoOif 00yueHus B BbICILIEM Y4eOHOM 3aBEJICHUU. 3allCH
JEKIMHA B KOHCIIEKTaX JIOJKHBI ObITh M30HMpaTEIbHBIMHU, IIOJHOCTBIO CJIEAYET 3alUChIBATh TOJIBKO
omnpezeneHus. B koHCIIEKTE peKOMEHIyeTcs IPUMEHSATh COKpAIIEHUE CIJIOB, UYTO YCKOPSET 3alKCh.
Bomnpockl, BO3HHKaoIMe B XOZ€ JIEKLIUH, PEKOMEHIYeTCsl 3alUChiBaTh Ha MOJSAX M IOCIe
OKOHYAHUS JIEKIIMM 0OpaTUTHCS 32 pa3bsICHEHUEM K IIPENOAABATEIIO.

PaboTa HaJ KOHCIIEKTOM JIEKIIUH OCYIIECTBIISIETCS 110 3TaraMm:

* 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;

* 3aBEpIIUTh TEXHWYECKOe OQGOpMIIEHHE KOHCIEKTa (ITOJMYCpKUBAaHUS, BBIIEICHUE
IJIABHOTO, BBIJIEJICHHE Pa3/1e0B, MOAPA3/ENOB U T.I1.).

CamocTosTenbHYI0 paboTy ClIeIyeT HAaYMHATh C IOPAa0OTKH KOHCIIEKTA, XKEIATeIbHO B TOT
e JIeHb, IT0OKa BpeMsl He CTEpJIO CoJiepyKaHHue JeKIHHU U3 namsaTH. PaboTa Haj KOHCIEKTOM He
JOJDKHA — 3aKaHYMBaTbCsd C  MpociaymuBaHus Jekuuu. Ilocine nexkuuu, B mporecce
CaMOCTOSITeNIbHOW paboThI, epe]] TeM, KaK OTKPBITh TeTPaab ¢ KOHCIIEKTOM, MTOJIE3HO MBICICHHO
BOCCTAaHOBHUTH B ITAMSITH COJICP’KaHUE JICKIMH, BCIOMHUB €€ CTPYKTYPY, OCHOBHBIC TIOJIOKCHUS U
BBIBOJIBI.

C menpio 10pabOTKH HEOOXOIUMO TPOYUTATH 3alFCH, BOCCTAHOBUTH TEKCT B MAMSTH, a
TaKkXKe HCIPaBUTh OINHUCKH, paclIupoBaTh HEe MPUHATHIE paHEe COKPAILCHMS, 3alOJIHUTh
NPOMYIIEHHBIE MECTa, MOHATh TEKCT, BHUKHYTh B €ro cMbICH. Jlanee mpodynTaTh MaTepHal Io
pPEKOMEH/yeMOl JuTepaType, paspelias B XOJ€ YTEHHUS, BO3HMKILIUE paHee 3aTpyJHEHHS,
BOTIPOCHI, & TAKXKe JIOTIOJTHEHUS ¥ MCTIPABIISISI CBOM 3aITUCH. 3aIMCH JOJDKHBI OBITh HATJISITHBIMH,
JUIS 4eTro CIIeAYeT MPUMEHSATh pa3iMyuHble CIIOCOOB! BhIZeNeHUH. B Xo1e 10paboTKH KOHCIIEKTa
YIIyOISIFOTCS, paCHIMPSAIOTCS U 3aKPEIUIAIOTCS 3HaHMSI, a TaKKe JOIMOJIHAETCS, UCIPABISETCs U
COBEpILEHCTBYETCS KOHCHEKT. Eme mydire, eciau Bbl nepepaboTaeTe KOHCHEKT, JaJuTe €ro B
HOBOW CHCTEMAaTH3allMM 3amuced. DTO, HECOMHEHHO, 3aliMET HEKOTOpPOE BpeMs, HO MaTepual
BaMH OyzeT XOpoImo npopadoTaH, a KOHCIEKTHBHAs 3allMCh €ro NMpHBeIeHa B YIOOHBIN A
3allOMHMHaHMs BUJ. BBeneHue 3aroyioBKOB, CKOOOK, 0000IIAIONNX 3HAKOB MOXET 3HAYMTEIbHO
MOBBICUTH Ka4eCTBO 3alMCU. DTOMY MOXKET CIY>KUTh TaKkKe MOJUYEePKHUBAHUE OTHIEIbHBIX MECT
KOHCIIEKTa KpPacHbIM KapaHIAlloM, IPHUBEJCHHME Ha MOJAX WIM Ha OOpaTHOM CTOPOHE JIMCTa
KpaTKoi CXeMbl KOHCIIEKTA U Jp.
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IloaroToBNEeHHBIM KOHCIIEKT U pPEKOMEHAyeMas JIMTepaTypa HCIOIb3YeTCs IIpU
IIOArOTOBKE K NMPAKTUYECKOMY 3aHATUIO. [IoAroToBKa CBOAMTCA K BHUMATEIbHOMY IIPOYTECHUIO
y4eOHOTO MaTepuasia, K BBIBOJY C KapaHJAIIoOM B PYKax BCEX YTBEpXKICHHA U (popmyl, K
PEIICHUIO IPUMEPOB, 3aJad, K OTBETaM Ha BONPOCHI, NPEIJIOKECHHBIE B KOHLE JIEKIIUU
IIPENOIaBaTeNIEM UM IIOMEILEHHBIE B peKOMEHAYyeMou uTeparype. [IpumMepsl, 3a1auu, BOIpOCH
10 TEME SBJISIOTCS CPEICTBOM CaMOKOHTPOJIS.

HenpemeHHbIM ycoBHEM TTyOOKOTO YCBOEHHUSI YyU€OHOTO MaTepHualia sBISCTCS 3HAHHE
OCHOB, Ha KOTOPBIX CTPOUTCS H3Jl0keHue marepuana. OObIYHO IpernojaBaTellb HAllOMUHAET,
KaKoi paHee M3y4CHHBII MaTepuall M B KaKOH CTENEeHU TpeOyeTcs MOArOTOBUTH K OYepEeTHOMY
3aHATHIO. JTa PEKOMEHJAIMs, KaKk U TpeOOBaHME CUCTEMAaTUYECKOM U cepbe3HOM paboThl Haj
BCEM JICKIIMOHHBIM KYPCOM, MOJUIEKUT 0€3yCIOBHOMY BBIITONHEHUIO. [loTepH Iorn4yeckoii cBsizu
KaK BHYTPU TEMBI, TaK U MEXKJYy HMMH IPUBOIUT K HEraTHBHBIM IOCJIEICTBUSAM: MaTepuall
y4eOHOW JUCUUIUIMHBI TIEPECTAaeT OCHOBATEIIbHO BOCIPUHUMATBHCS, a TBOPYECKUU TpPYA
HOJMEHSIETCSl YTOMIIEHHBIM IepenucbiBanueM. OOpallieHue K paHee U3y4eHHOMY MaTepuaity He
TOJIKO IIOMOTaeT BOCCTAaHOBHUTH B ITAMATH W3BECTHBIC IOJIOKEHUS, BBIBOJbI, HO U IPUBOJIUT
pa3po3HEHHbIE 3HAHUS B CUCTEMY, yIiIyOiseT W pacimupser ux. Kaxaslii Bo3BpaT K crapomy
MaTepualy I03BOJSET HAWUTH B HEM YTO-TO HOBOE, IEPEOCMBICIMTL €r0 C HMHBIX IO3ULUH,
OINpeNieNIUTh AJIi Hero Hambosee MOIXOASAIIEe MECTO B YK€ HMEIOILIEHCs cucTteMe 3HaHUM.
HeonnokpatHoe oOpaieHue K IMPOHAECHHOMY MaTepHaily sBIIseTCs HauOoJiee paluOHaIbHON
dopmoit npuoOpeTeHus U 3aKperuieHus 3HaHui. OueHb MOJIEe3HbIM, HO, K COKAJIEHUIO, eIle MaJIo
UCIOJB3YEMBIM B IPAKTUKE CAMOCTOATEIbHOW palOTHI, SIBISETCA IPEIBAPUTEIBHOE
O3HaKOMJICHHE ¢ Y4eOHBbIM MaTepuasioM. Jlaxke KpaTkoe, Oeriioe 3HaKOMCTBO C MaTepHalIOM
oyeperHON JIeKIuM aaeT MHoroe. OOydarommecss MOJy4aroT oOIee IpeJCTaBIeHHE O €€
COJIEpP)KaHUU U CTPYKTYpE, O INIABHBIX M BTOPOCTENEHHBIX BONPOCAX, O TEPMHHAX U
onpeneneHusx. Bee aTo obnerdaer paboTy Ha JEKIUH U IETAET €€ LEeJIeyCTPEMIICHHOM.

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

5.3. Meroanyeckne yKa3aHHMs JJIsl NOATOTOBKH O0y4YalIIMXCH K NPaKTHYECKHUM
3aHATUAM

B mnpomecce mNOArOTOBKM U TPOBEJACHUS MNPAKTHUECKUX 3aHATHHA oO0ydarouuecs
3aKpeIUIsiiOT  TOJydYEeHHBIE paHee TEOPETHUECKHE 3HAHMSA, NPUOOpPETaroT HaBBIKM HX
NPAaKTUYECKOTr0 MPUMEHEHUS, ONBIT pallMOHAIbHON OpraHu3ay yueOHoi paboThI.

[lockonpKy akTMBHOCTH Ha  NIPAKTUYECKHX  3aHATHAX  SIBIICTCS  MPEAMETOM
BHYTPUCEMECTPOBOIO KOHTPOJII €ro IPOJABHKEHUS B OCBOCHMM Kypca, IOATOTOBKA K TaKUM
3aHATHUSAM TpeOyeT OTBETCTBEHHOI'O OTHOIIECHUS.

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

BxoH01 KOHTPOIIb OCYILECTBIISIETCS MPENOAAaBATEIEM B BUJIE IIPOBEPKU U aKTyalIU3al U1
3HaHUN 00yYaIOLIUXCsl 10 COOTBETCTBYIOLIEH TeMe.

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

[ToaroToBKy K MpPaKTUYECKOMY 3aHSATHIO KaXAbli OOy4aromMics OJDKEH Havarh C
O3HAKOMJICHHA C IUIAHOM IIPAaKTHYECKOTO 3aHATHS, KOTOPBIA OTpaXacT COJCpKaHUE
MIPEMIOKEHHOU TeMBI. TIATENbHOE MPOAYMBIBAHUE U U3YYEHUE BOIIPOCOB IUIAHA OCHOBBIBACTCS
Ha MpopadOTKe TEKYILEro Marepuana, a 3aTeM H3ydeHHe O00s3aTeNbHOW M JONOJHHUTENbHOM
JUTEPaTyphl, PEKOMEHOBAaHHOMN K JJaHHOU TEME.

Bce HOBBIE MOHATHA MO M3y4aeMOW TeMe HEOOXOIUMO BBIYYUTh HaM3yCTh U BHECTHU B
rJIoccapuid, KOTOPBI 11e1ecoo0pa3Ho BECTH ¢ CaMOTro Havaja U3y4eHus Kypca. PesynbraT Takoi
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paboOTBl JOMKEH TMPOSIBUTHCS B CIHOCOOHOCTH OOydYaromerocsi CBOOOJHO OTBETUTh Ha
TEOPETUYECKHE BOIIPOCHI, €T0 BHICTYIJICHUH M YYAaCTHH B KOJJIEKTUBHOM OOCYXJIEHUH BOIIPOCOB
U3y4aeMOi TeMbl, IPABHJILHOM BBIIIOJHEHUH MPAKTHUECKUX 3aaanuil. [Ipeanaraercs cnemqyromas
OMOpHAsl cXeMa MOATOTOBKH K MPAKTUYECKUM 3aHATHSM.

OOyuaronuiicst Mpy MOATOTOBKE K MPAKTHYECKOMY 3aHSATHIO MOXKET KOHCYJIbTUPOBATHCS C
IpernojaBaTesieM U MOJIy4aTh OT HEro HaBOJSIINE Pa3bsCHEHUS, 3aJaHUS JUI CAMOCTOSTEIIbHOM
paboTHI.

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

2. OcBoeHHE TEOPETHUECKOr0 MaTepualia o TeMe ¢ OMOpOoi Ha JIEKIMOHHBIN MaTepual,
y4eOHUK U JIpyrue yueOHble pecypcbl. CamMoIlpoBepKa: OCTaHOBKA BOIPOCOB, 3aTParuBaroIInX
OCHOBHbBIE TEPMUHBI, ONPEICICHUS U MOJIOXKEHUS IO TEME, U OTBETHI HA HUX.

3. Bemmonnenne mnpaktudeckoro 3amaHus. OOHapy)KEHHE OCHOBHBIX TPYAHOCTEH, HX
pelieHrne ¢ TOMOIIbIO JOIMOJHUTENbHBIX HHTEJUICKTYAIbHBIX YCUIMHA W/UIU TOIKIIOYCHHS
JIOTIOJTHUTEIHHBIX UCTOYHUKOB HH(POPMAITHH.

4. PeleHue TUMOBBIX 33JJaHUI pacueTHO-TpapuuecKor 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 MOIYJIIPHOM ) TUTEPATYPBHI.

CamocrodrenbHas padoTa ¢ yueOHUKaMH, y4eOHBIMU TOCOOUSMH, HAYYHOU, CIIPAaBOYHON
U TIONYJSIPHOM JUTEpaTypo, MaTepHalaMH NEpPUOAWYECKHX H3AaHuii u VHTepHera,
CTaTUCTUYECKUMU JIaHHBIMU SIBJIsieTCsl HanOosee 3(h(PEeKTUBHBIM METOJOM IOJyYEHUs! 3HAHUM,
MO3BOJISIET 3HAYUTEIbHO AKTMBM3MPOBATh MPOILECC OBIaJeHUS HH(opMaiuei, crnocoOCTByeT
Oosnee TiIyOOKOMY YCBOEHHIO H3ydyaeMoOro Marepuaina, (opMupyeT y oOOydyarouuxcs CBOE
OTHOILIEHHE K KOHKPETHOH mpolieme.

bosee riry0okoMy pacKpBITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C JOIOJIHHUTEIBHOM
JUTEPAaTypOl, PEKOMEHIOBAHHON IPENOJABATEIEM IO KaXJOH TEME CEMHMHAPCKOTO WU
MPAKTUYECKOIO 3aHATHUS, YTO IO3BOJIET CTYAEHTaM MPOSBUTh CBOIO HHAMBUAYAJIbHOCTH B
paMKax BBICTYIUICHMS Ha JaHHBIX 3aHATHUSAX, BBIIBUTH IIMPOKUM CHEKTP MHEHUH IO MU3ydaeMou
npobiieme.

TeMbl " BOIIPOCHI JISI 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 kxakom okHe pa3Mmemaercs WHQOpMaIus O KOMaHIaX, KOTOpbIE OBUIM 3aHECEHBI 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?

] Scope

Hasnauenue 00ka ?
=] oisplay
Hasnauenue 0oka ?

>>> Gain
Hasnauenue Onoka ?

\J Sine Wave

Haznauenwue 01oka ?

Kax cosngates okno Simulink mozeins?

Kak nepenectu 6;10ku 13 OMOIMOTEKH B OKHO MOJICTU?

Kak coequauTh 0J10KU?

Kak 3anmyctuts Simulink momens?

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

[r } ouee =] oispiy

, Omoka

C IIOMOIIBKO MAaTEMAaTHUYCCKOI'O OJ10Ka

1 Constant
JIBYX OJIOKOB coszmaete Simulink mozens, KoTopas perraeT MpocTyIo

3amaay: 2*5=10.

Coszpaiite Simulink mozens, B KOoTOpoil Ha OAMH ociuiorpad BBIBOIATCA B OJHY
KOOPJIMHATHYIO IJIOCKOCTh JIBE CHHYCOHJIbI C Pa3HBIMH YaCTOTAMHU M aMILTUTYIaMH.
Kaxk oTkpbITh OubIHOTEKY Simscapes?

Kak co3mars Simscape-moiens?

Yem orimuarotes 6s1oxu Simulink ot 6;1oxoB Simscape?

Kakwue 61oku pacronokens! B pasaene Electrical Sources 6uodanorexu Electrical?
Kakue 6moxu pacnonoxxensl B paznene Electrical Sensors 6udnmorexu Electrical
Kakwue 6moku pacronoskens! B pasaeine Electrical Elements 6u6muorexu Electrical
Kakue Gmoxu pacnonoxxensl B paznene Magnetic Elements 6udinorexn Magnetic?
Kakwue 61oku pacmonokeHsl B pasaene Magnetic Sensors 6ubarorexu Magnetic
Kakue Gmoxu pacnonoxxeHsl B paznene Magnetic Sources 6udimnorekn Magnetic?
Kakwue 610ku pacronokers! B pazaene Mechanical Sensors 6ubmnorexun Mechanical?
Kakue Gioxu pacnonoxxensl B paznene Mechanisms 6udanorekn Mechanical?

Kakwue 61oku pacronokers! B pazaene Mechanical Sensors 6ubimmnorexun Mechanical?
Kakue Gioku pacnonoxxensl B pa3nene Rotational Elements 6ubanorexkn Mechanical?
Kakwue 610ku pacronokens! B paszaene Rotational Elements 6uoamnorexu Mechanical?
Kak n3meHuTh napameTpsl 6s10ka?
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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 ocumiuiorpad HanpsHKeHHE Ha COMPOTUBIICHUH M TOK, TPOTEKAIOIIUIN uepes3
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, KOTOpask 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 0] 3
n/n padoThI
Tpa L ()
(0) (0
1. Jlexius Hcnonb3oBaHrMEM KOMIBIOTEPHBIX TEXHOJIOTHI 2
2. Jlexmmst Hcnosnb30BaHMEM KOMIBIOTEPHBIX TEXHOJIOTHIA 2
3. Jlexmmst Hcnonp30BaHMEM KOMIBIOTEPHBIX TEXHOJIOTHIA 2
> 1
4, Jlexmust Hcnonp30BaHMEM KOMIBIOTEPHBIX TEXHOJIOTHIA 2
5. Jlexumst Hcnonp30BaHMEM KOMIBIOTEPHBIX TEXHOJIOTHI 2
> 1
6. 7 Jlexmust Hcnonp30BaHMEM KOMIBIOTEPHBIX TEXHOJIOTHIA 2
7. Jlexumst Hcnonp30BaHMEM KOMIBIOTEPHBIX TEXHOJIOTHIA 2
8. Jlekuus Hcnonb30BaHMEM KOMIIBIOTEPHBIX TEXHOJIOTUI 2
HTroro 16 2
Cemectp: |/ 5 7

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

7.1. [lepeyeHb OCHOBHOM M JONOJIHUTE/ILHOU Y4eOHOM JINTEePaTyphl

Cnmncoxk 0CHOBHOM JIUTEPATYPBI

1. ssixkonos, B. [1. MATLAB: nonnstit camoyuntens / B. I1. [IpsikoHoB. — 2-e u3a. — CapartoB
: [IpooOpazosanme, 2019. — 768 c. — ISBN 978-5-4488-0065-8. — TekcT : 37EKTPOHHBIH
// DnexkTponHo-OubmmoTeunas cucrema [IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/87981.html (maTta obparnenus: 23.01.2021). — Pexxum gocryma:
JUTSL aBTOPU3UP. TIOJB30BaTENCH.

2. KommbroTepHoe MOAETUPOBAaHUE JIEKTPOMEXAHUUECKUX CUCTEM MMOCTOSHHOTO U
nepemeHHOro Toka B cperie MATLAB Simulink : yae6Hoe mocobue / HO. H. JlemenTres, B. b.
Tepexun, U. I'. Ognokoneuios, B. M. PyneBckuii. — ToMmck : TOMCKUI MOMUTEXHUYECKUN
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 (nara obpamenus: 23.01.2021). — Pexxum goctyna:
JUI aBTOPU3HP. M0JIb30BaTENCH
. Uepnsix, 11.B. MozaenupoBanue 31eKTpoTexHu4eckux ycrpoiicts B MATLAB.
SimPowerSystems n Simulink [DnexTponnsiit pecypc]/ U.B. UepHbIX. — DIIEKTpOH.
TekcToBbIe HanHbie. — Caparos: [IpodobpazoBanue, 2017. — 288 c. — 978-5-4488-0085-6.
— Pexxum pocryna: http://www.iprbookshop.ru/63804.html
[TnoxotaukoB K.O. MeToap! pa3pabOTKu MAaTEeMaTUYECKUX MOJCIIEH 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. — Pexxum noctyna: http:// www.iprbookshop.ru/64926.html
Cnucok 10M0JHUTEIbLHOI JTUTepaTyphl
. Jpsixonos, B. II. MATLAB u SIMULINK st panuounxenepos / B. I1. [IpskoHOB. — 2-¢
u3n. — Caparos : [Ipodo6pazosanne, 2019. — 976 ¢. — ISBN 978-5-4488-0063-4. — Tekcr
: BIIEKTPOHHBIN // DnekTpoHHO-0nbnmmoreynas cucrema IPR BOOKS : [caiiT]. — URL:
https://www.iprbookshop.ru/87980.html (marta ooparienus: 23.01.2021). — Pexxum gocryma:
Jug apropusup. [lons3oBareneit
. Poraues, I'. H. IIporpammusie cpenctea MATLAB st MogenupoBanus, aHanu3a U CUHTE3a
cucteM ynpasieHus : yueOHoe nocodue / I'. H. Poraues. — Camapa : Camapckuit
rocyaapcTBeHHbIN Texanyeckuid ynusepeutet, I6C ACB, 2019. — 183 ¢. — Tekcr :
ANEKTPOHHBIN // DnexTpoHHOo-0ubnuoreynas cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/111710.html (nata o6pamenus: 23.01.2022). — Pexum
JIOCTYIA: JUIsl aBTOPU3UD. NOJIb30BaTeNen
3emisikoB, B. B. MonenupoBanue n3mepurenbHbix 3a1ad B cpene MATLAB + Simulink :
yuebHoe ocobue / B. B. 3eminskos, B. JI. 3emnsikos, C. A. TonmaueB. — PoctoB-Ha-/[ony,
Taranpor : M3parensctBo KOxHOTO enepanbHoro yHusepcurera, 2020. — 144 ¢c. — ISBN
978-5-9275-3499-9. — TekcT : 2eKTpOHHBIHN // DneKkTpoHHO-0ubnoTeyHas cucrema IPR
BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/107962.html (nara oOpamieHus:
23.01.2020). — Pesxum ocTyma: Uisi aBTOPU3UP. MOTb30BATEINCH
. Jlacunia A.M. Mcnons3oBanue Matlab u GNU Octave B BeruncinutenbHol ¢pusuke. Yacts 1
[DnexTpoHHBIH pecypc] : KoHcneKT Jgeknuii / A.M. Jlacuma. — DIeKTpoH. TEKCTOBbBIE
naHHble. — OMck: OMCKU rocy1apCcTBEHHBIM TEXHUYECKU yHUBepcuret, 2016. — 44 ¢. —
978-5-8149-2483-4. — Pexum nocryna: http://www.iprbookshop.ru/78432.html
MeTtoanyeckue MaTepUaIbI
. bxenny6aeB A.-3. P. MATLAB, Simulink u SimPowerSystems B a5eKTposHepreTike u
AIIEKTPOTEXHUKE: yueOHOe MocoOue sl 00yJaromuxcs 0 HaIllPaBJICHUIO MTOATOTOBKH
13.03.02 "DneKxTposHepreTuKa U 3eKTpoTexHuKa", mpoduis "InekrpocHabxkenue" /
JlxennybaeB A.-3. P., — UYepkecck: BULL CesKaBI'TTA, 2016. — 160 c.
. xenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B ayieKTpo3HepreTuke:
MPAKTUKYM JUIsl CTYIEHTOB OYHOU (hopMbI 00yUeHUs MO0 HampasieHuto noarotosku 13.03.02
"JeKTpOIHEPreTUKA U IIEKTPOTEXHUKA", mpodmib "DnekTpocHadxenue" /
JxennybaeB A.-3. P., — Uepkecck: BUL| CesKaBI'TTA, 2016. — 20 c.
. xenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B a51eKTposHepreTuke:
METOJAMYECKHE YKa3aHHsI K CaMOCTOATEIBHOM paboTe 00yJaromuxcst o HalpaBJICHUIO
noarotoBku 13.03.02 "DnekTposHepreTHKa U 3JeKTpOTeXHUKA", mpoduib
"OnextpocHadxkenue" / [xenaybaes A.-3. P., — Uepkecck: BUL] CesKaBI'TTA, 2016. — 36 c.
. bxenny6aeB A.-3.P. MATLAB, Simulink u SimPowerSystems B 351eKTpo3HEpreTHKeE:
COOpPHUK KOHTPOJBHBIX PabOT A 00yUaromuXxcs Mo HampaBJieHuio 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. IlepeyeHb pecypcoB MHPOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM CeTH

«HHTepHEeT»

http://window.edu.ru - ExuHOe 0KHO IocTyIa K 00pa30BaTENbLHBIM PECYDCAM:

http://fcior.edu.ru - ®exepanpHblil LEHTP HHGOPMALMOHHO-00PA30BATENBHBIX PECYDPCOB:

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

7.3. UnopManmoHHbIe TEXHOJIOTHH, JTUIIEH3MNOHHOE POrpaMMHoOe o0ecreyeHue

JIMIIEH3MOHHOE IPOTrPaMMHOE 00ECIICUCHHE

PeKkBU3UTHI TUIICH3UIT/ TOTOBOPOB

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

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

6. Project 2008, 2010, 2013

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

Nnentudukarop moanucuuka: 1203743421
Cpox newictBus: 30.06.2022

(npojuieHre MOITUCKH )

MS Office 2003, 2007, 2010, 2013

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

JIuuensus 6eccpoyHas

Awntusupyc Dr.Web Desktop Security Suite

JIueH3nOHHBIN cepTU(UKAT
Cepuitnbiit Ne 8DVG-VI6F-H8S7-NRBC
Cpox nenictBus: ¢ 20.10.2022 o 22.10.2023

Koncynprant [Tnroc

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

[udposoit o6pazoBaTenbHbIi pecypc IPRsmart

JInnensuonnsiit norosop Nel0423/2311 ot
30.06.2023 .
Cpox nevictBust: ¢ 01.07.2023 no 01.07.2024

becmmmataoe 11O

Sumatra PDF, 7-Zip

Scilab

Octave

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE AU COUII/INHbI

8.1. Tpe6oBaHuUsA K ayAUTOPUSAM (IOMeILeHUAM, MeCcTaM) AJi NPpOBeJeHUs

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

ABTOMaTH3UpOBaHHOE pabouee MecTo -10 miT.
Jocka maruuTHO-MapkepHas Brauberg120*240 cm,
anoMuHueBas Mmapka,231702.- 1 mr.
WutepakTuBHas cucrema, Hoyroyk — 1 mr.
Crneunanu3upoBaHHasi MeOeb:

Cron 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.

TpenaxepHbIN 3aII:

ABTOMaTH3MpOBaHHBIE paboune MecTa:
ABTOMaTH3UPOBAHHOE paboyee MeCTO JUIsl CTYIEHTOB - 6 IIIT.
LED ITanens Samsung - 1 mt.

Cepsep - 1 mT.

Hcrounuk Gecriepe6oiHOro muTaHus- 1 mrT.

HaumeHoBaHn IMpucnocodeHHOCTH
HaumeHnoBanue .
. — ue NoOMeIleHui 1J1s
HaumenoBanue (Monytsi) crenraJabHbIX HMCII0JIb30BaHUA
CIEeHAJIBHOCTH, u alczmc ]’3 noMemeHuil 1 | OCHAILIEHHOCTDH CHENUAIBHBIX MOMeEIeHUIi U ToMelIeHu i HHBAJIHIAMU H
HalnpasJIeHUs P NOMeLeHu i JJISE CAMOCTOSAITEIbHOMH padoThI JIMIIAMH C
COOTBETCTBHHU €
NMOAr0TOBKH NJIst OrpaHMYeHHbIMU
Y4eOHbIM

= CaMOCTOSATE/ b BO3MOKHOCTSAAMM

S IJIAHOM o

= HOM padoThI 310POBbSI

N OnekrposHepreTuka| OCHOBBI YyeOnas Hab6op neMoHCcTpaimoHHOT0 000py10BaHUS U Boinenennsie

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

o . .

o3 HaIlpaBJIEHHOCTh B Simscape MIPOBEACHUS WJUTFOCTPALINH aBTOTPAHCIIOPTHBIX
(mpocpun) 3aHATUN Jucrnnennslil knacc: CPEICTB JUIs
«DIEeKTPOCHAOKEHH nexkunoHHoro | MurtepaktuBHas cucrema, HoytOyk — 1 mir. WHBAJIUJIOB;

e» THUIIA ABTOMAaTH3WpOBaHHBIC paboyne MecTa: JOCTaTOYHAs IIUPUHA
Ayn. Ne 321 6 | ABTomMaTu3npoBaHHBIE paboUune MecTa: JIBEPHBIX ITPOEMOB B

CcTeHaX, JIECTHUYHBIX
MapIie, miomajoK




[lIxad namonpHbIl ZPAS 19- 1 mT.
Kommyrarop TP-LinkTL- SG3216 — 1 mir.
Kommyrarop Cisco Catalist 2960S 24 Gige - 1 mit.
KonTponnep Buneo curnana - 1 mr.
[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:
ABTOMAaTH3MpPOBAaHHOE pabouee MeCTO /ISl CTYACHTOB - 6 IIIT.
LED ITanens Samsung - 1 mt.

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 00yuaromerocsi, OCHallEHHOE KOMITBIOTEPOM C JOCTYIOM K ceTH «MHTepHeT»,
JUIsl paboThI B 3JIEKTPOHHBIX 00pa30BaTENbHBIX CPellax, a TaKXkKe A paboThl ¢ 3JIEKTPOHHBIMU
y4eOHHUKaMHU.

8.3. Tpe6oBaHUA K ClIeIMATU3UPOBAHHOMY 060PYAOBaHHIO

Crieninan3upoBaHHOTO 000PYAOBaHMS HE TpeOyeTcs.

9. OCOBEHHOCTH PEAJ/IM3ALIMHU JUCLHUIIVIMHBI 11 UHBAJINI0B U
JINL, C OTPAHUYEHHBIMH BO3MOKHOCTAMMU 3/10POBbA

Jlia oOecriedeHust 00pa3oBaHUsT HWHBAIMAOB M OO0YYarOIIMXCS C OrPaHUYEHHBIMU
BO3MOXHOCTSIMHM 37I0pOBbsl pa3pabarbiBaeTcs (B ciyyae HEOOXOIMMOCTH) aJalTHpPOBAHHAs
oOpa3oBaTesibHasl MPOrpaMMa, WHIMBUIYaJbHBIA Y4EOHBIM IUIAaH C Y4ETOM OCOOEHHOCTEH HX
HNCUXO(U3UUECKOTO0  Pa3BUTUA U COCTOSHHUS  3[0pOBbS, B YAacCTHOCTU IMPUMEHSETCS
MHAUBUAYAJIbHBIN MOJIX0J] K OCBOCHHUIO JUCLUIUIMHBI, UHIMBUIYyalIbHbIE 3a/JaHus: pedeparsl,
NUCbMEHHBbIE paboOThl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl WU JAMAIOIU, HHIUBUAYaJIbHBIE
KOHCYJIbTAIlMHM, HWCIOJb30BaHWE JUKTOGOHA M JPYTUX 3alUCBIBAIONIMX CPEIACTB IS
BOCIIPOM3BEEHUS JIEKIIMOHHOTO U CEMUHAPCKOr0 MaTepuaia.

B umemsx oOecrieyenust oO0ydarommMxcs HWHBIMJIOB M JIMI C OrPAaHUYEHHBIMHU
BO3MOXHOCTSIMM ~ 3[I0OPOBbSl  KOMIUIEKTyeTcs (OHJ] OCHOBHOM Yy4eOHOH JHMTepaTypoi,
aJaNTHPOBAHHOMN K OIPaHUYEHUIO AIEKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB, TOCTYI K KOTOPHIM
opranu3oBad B BUI[ Axanemun. B 6Gubnarorexe mpoBOJIATCS MHAWBUAYaJIbHbIE KOHCYJIbTALUU
JUTSL TaHHOM KaTeropuu IoJIb30BaTeseil, OKa3bIBAE€TCsl MOMOIIb B PETUCTPALIUN U UCIIOJIb30BAHUU
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 OCYIIECTBIIATE HAYYHO-UCCIICA0BATEIILCKHUE 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
MIOCJIEIOBATEIbHOE HW3YyYEHHE OOYYaIOUIMMHUCS COIEPIKATENbHO CBA3aHHBIX MEXAYy CO00ii
pa3zenoB (TeM) yueOHbIX 3aHATHI. V3yueHne kaxaoro pasena (TeMbl) MPeAnoiaracT OBiIaIeHUue
HEOOXOJUMBIMU KOMITETEHIIUSAMU. Pe3ynbpTaT arrectanuu oOy4yarouuxcs Ha pa3iMYHBIX 3Tarax
dbopMUpPOBaHUS KOMITETEHIIH MOKa3bIBAE€T YPOBEHb OCBOCHHSI 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
—

24




2. MonenupoBaHue 3J1eMEHTOB U YCTPOIiCTB

IJEKTPOTCXHUKHU U IJTCKTPOMEXAHUKHU

MoaenupoBaHH€e NEPEXOIHBIX TPOLIECCOB
B UHAYKTUBHOCTH, KOHJIEHCATOPE 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
ACHUHXPOHHOI'O ABUT'aTCIIA.

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

Nuauxaropsbl Pe3y/IbTATOB 00y4eHUsI
JTOCTIZKEHU A o MpomexyTto
HeY/I0BJIeTBOPHUTEJI TeKywuii
KOMIIeTeH U YAOBJIETBOPUTEJIHLHO XOpo1Io OTJIMYHO YHan
bHO KOHTpO/b
aTTectauumn
He nemoncrpupyer Yactuyno B ocHoBHOM B nonnoit mepe
[K-1.1. CIIOCOOHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JEMOHCTPUPYET
OcymiecTBisier OCYILIECTBIISITh CIIOCOOHOCTH CIIOCOOHOCTH CIIOCOOHOCTH
PaboThI 0 00PaOOTKE | PAOOTHI IO OOPAOOTKE | OCYIIECTBISITH PA0OTHI | OCYIIECTBIATH pabOTHl | OCYIIECTBIISTH
U aHATU3Y Y aHAIU3Y 1o 00paboTKe 1 aHATM3Y | 1Mo 0OpaboTKe 1 aHaM3y | PaboThI 1o 0OpaboTKe | COOOIIEHHE; .
HAyYHO-TEXHHMYECKOH | HAyYHO-TEXHHYECKOM | HAyYHO-TEXHUYECKOH HAyYHO-TEXHUIECKON Y QHATIA3Y TECT
“HpOpMAITUU 1 nHpOPMAIUU 1 rHpOPMAIUY U uH(pOpMAIIU U HAYyYHO-TEXHUYECKOU
PE3yNbTaToB PE3yNBTaTOB pe3yNbTaToB pEe3yNbTaToB UH(POPMAIIH 1
WCCIIeIOBAHUI WCCIIEIOBAaHUI WCCIIEIOBAaHU I WCCIIe/IOBAHUIM pe3yJbTaToB
VICCIIEOBAHUI
[1K-1.2. Bemonusier | He aeMoncTpupyer Yactuyno B ocHoBHOM B nosnHo# Mepe
SKCIEPUMEHTHI 1 CIIOCOOHOCTH JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
otopmisier BBITIOJHSTH CIIOCOOHOCTH CIOCOOHOCTH CIIOCOOHOCTH
pe3yIbTaThI SKCIIEPUMEHTHI 1 BBITIOJTHATD BBITIONTHATh BBITIOJTHSTD cooOIeHwe; ,
MCCIIEZIOBaHUM o(hOpMIIATH 9KCHEPUMEHTHI 1 AKCTIEPUMEHTHI U IKCTIEPHUMEHTHI U TeCT sanet
pE3yJIbTaThI o(hopMITSTh pe3yNbTaThl | OPOPMIIATH PE3YIbTaThl | OPOPMIISATH
UCCIIeIOBaHUM HCCIIeZIOBaHUH WCCIIE/IOBAHUIM pe3ybTaThl
HCCIIEOBAHUI
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, SIIEMEHTBI AIIEMEHTBI AIIEMEHTBI O — )
TpOrpamMm MPOEKTOB, TUIAHOB U | JIOKYMEHTAIIUH, JOKYMEHTAITHH, JIOKYMEHTAIHH, Tect 3a4€T
NPOBEICHUS IporpamMm MPOEKTOB, TUIAHOB U MPOEKTOB, TIAHOB U MPOEKTOB, TUIAHOB U
OTJIEITHHBIX 3TATIOB TIPOBEIICHNUS MPOrpamMM MPOBEACHUS | TIPOrpaMM MPOBEACHUST | TIPOTpaMM POBE/ICHUS
UCCIIEZIOBATENIbCKMX | OTAEIbHBIX ATArloB OTJIEJTbHBIX 3TATlOB OT/IEbHBIX 3TAIloB OT/ICNTHHBIX ITAIlOB
pabor WCCIIEZIOBATENIbCKUX | FICCIIEIOBATEIHCKIX MCCIIETIOBATENBCKHX MCCITIeTIOBATEITHCKHX
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 nu3meHuTh 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 Kakoii sneMeHT aneKTpHUeCKOi el n300pakaeT JaHHAs 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 11U N300paKaeT 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 smexrpuueckoil Ienn M306paxkaeT aHHas NHMKTOrpPaMMa
Simscape?
7
I
Mutual Inductor

37. Kakoit »nmemMeHT »sieKkTpuyeckod Ienu u300pakaeT JaHHAs MHKTOrpamMma

Simscape?

Py

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

L

39. ©Open Circuit Kaxoii anemenT di1eKTprUUecKoil 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 aneMeHnT BHCKTquCCKOﬁ eI H306pa>i<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 n300pakaeT 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.

32



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?
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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,

36



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)?
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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 u300paxeHn Simscape-010k 0aH0(a3HOr0 HCTOYHHMKA HAIIPSHKCHHS
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.

44



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.

45



[IpuioxkeHue 2. AHHOTaALMA pa6oyeld NpoOrpamMmabl

AHHOTaNUsA padoyeil MporpaMmmbl

HAucuuninmna .
OcHoBBI MOIeJIUPOBAHMS B Simscape
(Mosyib)
Peanuzyembie [TK-1. CnocobeH ocyIIecTBISITh HAy4HO-UCCIIEIOBATEILCKIE U
KOMITIETEHIINH OIBITHO-KOHCTPYKTOPCKHE PabOTHI 10 OTJETbHBIM pa3/iesiaM TEMBL.
[TK-1.1. OcymectBiser paboTel 1o 00paboTKe U aHATTU3Y
Hay4YHO-TEXHUYECKON MHPOPMAIH U PE3YIbTATOB UCCIIEeI0BAaHUI.
Muanukatopsl
P [1K-1.2. BeIinonHseT 3KcrepuMeHTsl B 0(OPMIISET pe3yIbTaThl
JOCTUKCHHUS -
. WCCIIETOBaHHIA.
KOMITETEHIIHH

[IK-1.3. TloaroraBnuBaeT 3JI€MEHTHI JIOKYMEHTAIIMH, IPOEKTOB, TUIAHOB U
MIPOrpaMM MPOBEJEHUS OTJENIBHBIX ATANOB UCCIIEIOBATENILCKUX PadoT.

TpynoemMkocTs, 3.€.

144/4

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

O®O: 3auer B 5 cemecTpe
3®0: 3auer B 7 cemecTpe
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