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8. Ileab ocBOeHUS AUCHUILIUHBI

Ilenp OCBOCHMS IUCLMIUIMHBI — IIOJIyYEHHE 3HAHUM M MPAKTUYECKMX HABBIKOB B 4YaCTU
NPOCKTHUPOBAHUS HMHTEIUICKTYAIBHBIX CHUCTEM YIpPaBICHHS B CHCTEMax »JIIEKTPOCHAOKEHUS C
UCIIOJIb30BAaHUEM COBPEMEHHBIX IIPOrPAMMHBIX U KOMIIBIOTEPHBIX CPEACTB.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUIMHBl M TPAaKTUKH, HAa OCBOEHMM KOTOpBIX Oasupyercs JaHHas AUCHUIUIMHA:
ABTOMAaTH3aIMs yIpaBICHUS CHCTEMaMH DSJIEKTpOCHaOkeHus 1, ABToMaTH3amus YHpaBICHHUS
cUCTeMaMM  3JIEKTpOCHAaOXKeHus 2, VYIpaBlieHME KaueCTBOM  3JEKTPOIHEPIrUH  CHCTEM
3JIeKTpocHAOXKeHUs], IMUTAllMOHHOE MOJEINPOBAHUE B AIEKTPOIHEPTETUKE U AIEKTPOTEXHUKE.

JIMCUMIUTMHBI U TIPAKTHKH, JUISI KOTOPBIX OCBOSHUE JIAHHOMW TUCIUIUIMHBI HEOOXOIUMO KaK
npezmecTBytoniee: [Ipou3BoJCTBeHHass TpakTUKa (HAy4HO-HCCIICAOBaTeNbCKas pabora) 4,
[Tpou3BoIcTBEHHAS MpaKTHUKA (MTPEIIUIUIOMHAS MPAKTHKA), BBITYCKHAs KBaJTM()UKAIIMOHHAs padoTa
(Marucrepckasi JUCCepTaLHs).

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

(Ko ¥ HAMMEHOBAHUE)

(K01 M1 HANMEHOBAHUE)

®opmupyemble U HNuaukaropsl
KOHTPOJINpyeMble JAOCTH/KCHHUS IInanupyemsble pe3yJbTaThl
KOMIIeTEeHIIUH KOMIIeTeH LU o0y4eHHUs

I1K-1 Criocoben
(dhopMynupoBaTh
TEXHUYECKHE 3a1aHu,
paszpabaTbiBaTh U
HCIOJIb30BaTh CPEJICTBA
aBTOMATH3AIlNU TIPU
MPOEKTUPOBAHUU CHCTEM
IIEKTPOCHAOKEHUS

[1IK-1.3 Wcnonb3yer
COBpPEMEHHBIE CPEICTBA
aBTOMATHU3AIMH TIPH
MMPOCKTUPOBAHNH CUCTEM
INEKTPOCHAOKEHHS
o6bexToB [1]]

3HAaTh: 0COOEHHOCTH
I/IHTGJ’IJ’ICKTyaJ'II)HI)IX CUCTEM
yIpaBIEHUS OTHOCUTEIHHO
YIPaBICHUS CHCTEMaMHU
ANEKTPOCHAOKEHHS: OCHOBHBIE
MIPUHLIMIIBI TOCTPOEHUS IUPPOBBIX
CUCTEM yMpaBIEHUS

YMeTb: UCTIOJIb30BaTh COBPEMEHHBIE
IIPOrPaMMHBIE IIPOAYKTBI JUIS
COKpAIllCHUS] BpEMEHU HACTPOUKHU U
ajlanTaluy HUQPPOBBIX CUCTEM
yIpaBJIeHHUS HAa 00BEKTAX
poeCCUOHATILHOM IeATEIbHOCTH

BHa}IeTBZ MMPaKTUICCKNMU HaBbIKaMU
pa3paboTKu U HACTPOUKHU HUPPOBBIX
CHCTEM YIPAaBIICHUSI O0BEKTaMHU
npoecCHOHABHON eI TENHHOCTH




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

Monyab
(paszaen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM
3aHATHH
(y4eOHOI padoThI)

Cemectp

O0beMm, .

Banasl

HNHuTepakTus, 4.

®opMbl TEKYILIEr0
KOHTPOJIA
(HamMeHOBaHUe
OLIEHOYHOI0 CPeACTBA)

Jlek.1

BBengenune B IUCHMILIMHY.
Onucanue OCHOBHBIX
MOHATUN W  ONPEACICHUM.
Otanbl  pa3BUTUSL  CHCTEM
yOpaBJICHUS, TMEpexoa K
WHTEJJIEKTYaIbHbIM
cucTreMam yIpaBJICHUS.
[TonsiTe  WHTENNIEKT U
WHTEJUICKTyallbHasE CHUCTEMa
yIpaBIeHUSI.
Knaccudukanust curaanos u
CHCTEM. KBanToBanue
HEIPEPHIBHBIX CUTHAJIOB.

IIp.1

Breimonnenue
MPAKTUYECKOTO 3a/IaHUSl Ha
Temy: «M3yueHne pexuma
NpSAMBIX  BBIYMCICHHN B
MATLAB»

10

THMoBbIC MPAKTUIECCKHE
3aJaHus

Jlek.2

Monaenu
CHUCTEM.
[IpocTpaHCTBO  COCTOSHUM.
[lepenatounsie GyHKIUU U
CTPYKTYPHBIE CXEMBI.

HEIPEPBIBHBIX

Beinonnenue
MIPaKTUYECKOT0 3aJaHUs Ha
TeMy: «3ydyeHue onepanui
C MaTPHIIAMH B PEKHUME

10

THMoBbIC MPAKTUYCCKHE
3aaHus




Monyab
(paszaen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM
3aHATHH
(y4eOHOI padoThI)

Cemectp

O0beMm, .

Banasl

HNHuTepakTus, 4.

®opMbI TEKyILLEr0
KOHTPOJIA
(HaMmMeHOBaHUe
OLIEHOYHOI0 CPeaCTBA)

IIPSIMBIX BBIYUCIICHUM B
MATLAB»

JIek.3

IlepexonHbie
XapaKTEePUCTUKHI
HETPEPBIBHBIX CHCTEM.
YCTOMYNBOCTE  JTUHEHHBIX
CTallMOHAPHBIX CUCTEM.

Hcnonp30BaHue nakeTa
MATLAB/Simulink mst
MOJICTTUPOBAHUS
WHTEIICKTYaTbHBIX CUCTEM
yIpaBJICHUS

10

Tunosslie MMPAaKTUYICCKUC
BagaHus

Jlex.4

JIMCKpEeTHbIE CUCTEMBI U UX
YCTONYUBOCTb.
MonenupoBanue HUPpPOBHIX
CUCTEM YIPABIICHUS.
CraHJapTHbIE PETYJISATOPSI.

Hcnonp3oBanne rmakeTra
MATLAB/Simulink TUTST
MOCTPOEHUS
MaTeEMaTHYECKUX
00BEKTOB 51
HHTEIJIEKTYaIbHOTO
YIPaBJICHUS

MoJeiei
CUCTEM

20

Tumnosele npakTUYECKHE
3aaHUA

JIek.5

Hudposoii [TU-perynsTop.
OnTtumuszanus padoTsl
CTaHJIapTHBIX PETYIATOPOB

HUcnionb3oBanue aKera
MATLAB/Simulink TUTST

10

TurnoBble NpakTUYECKHE

BagaHus




Monyab
(paszaen)

Bun
yueOHoit
padoThI

HaumenoBanue TeM
3aHATHH
(y4eOHOI padoThI)

Cemectp

O0beMm, .

Banasl

HNHuTepakTus, 4.

®opMbI TEKyILLEr0
KOHTPOJIA
(HaMmMeHOBaHUe
OLIEHOYHOI0 CPeaCTBA)

UCCIJIEJOBaHMS IE€PEXOIHBIX
XapakTEepUCTUK  OOBEKTOB
MHTEJJIEKTYaJIbHBIX CHCTEM
ynpasieHus. PoGactHocTh
CHCTEM yIpaBICHUS.
AJaNTUBHBIE CHCTEMBI.

JIek.6

CoBpeMeHHBIE pOOaCTHBIE U
a/IalITUBHBIC AJITOPUTMBI
JUISL AUCKPETHBIX CUCTEM

[Ip.6

Hcnonb3oBanne [aKera
MATLAB/Simulink VTS
ONTHUMH3ALIMH paboThI
PETYISITOPOB

10

Tunosslie IMPAaKTUYICCKUC
BagaHus

JIek.7

Hcnonb3oBanue
COBPEMEHHBIX
UH(OPMaIMOHHBIX
TEXHOJIOTH JIJI1 HACTPOUKHU
Y OTJIAJKU CUCTEM
MHTEJUIEKTYAJIBHOTO
YIPaBJICHUS
AJIIEKTPOCHAOKEHUEM.

Hcnonp3oBaHme makeTa
MATLAB/Simulink ms
HCCIIeI0BaHUS PAOOTHI
CHUCTEM MHTEJUIEKTYaJIbHOTO
YIPaBJICHUS

20

TurnoBble npakTUYECKNE
3aaHUA

Cp.1

CamocrosaTenbHOE U3ydYeHue
TEOPETHYECKOTO MaTepHaia
1o y4yeOHUKaM M y4eOHbIM

80




®opMbI TEKyILLEr0

Bun HaumenoBanue TeM
Monyab . . KOHTPOJISA
yueOHoit 3aHATHH Cemectp O0bem, 4. | Baaubl HNHuTepakTus, 4.
(pa3neur) N (HamMeHOBaHMe
padoThI (y4eOHOI padoThI)
OLIEHOYHOI0 CPeaCTBA)
MOCOOUSIM C MOJATOTOBKOU K
MIPOMEKYTOUYHOM
arrecrauu. [loaroroska k
JICKIIMOHHBIM U
MPAKTUYECKUM 3aHATUSIM
ITA [Ipomexxyrounas 4 0,35 0 0 Bompocs! k
b
aTTEeCTaIus 10 YPOBHIO IPOMEKYTOUHOM
MPOXOXKACHUS Kypca aTTecTalluu
[TCIIT OrneHKa MocemeHus 4 0 10 0 -
CTYJEHTOM JICKIIUOHHBIX U
MPAKTUYECKUX 3aHATHI
Kontp Kontposnb 4 35,65 0 35,65 Bormpocs k
[IPOMEKYTOUHON
aTTeCTaluu
Hroro: 144 100




5. O0pa3oBaTebHbIE TEXHOJIOTHU

JUis OLEHKM 3HaHWM, YMEHUH M YpOBHS OCBOEHHUS KOMIIETEHLUH, NPHOOpEeTaeMbIX
BBIITYCKHUKOM B MPOLECCE U3YUYEHUsT TUCHUILINHBI «IIpoeKkTupoBaHNE MHTEINIEKTYaIbHbIX CUCTEM
yIIpaBJICHUS JIEKTPOCHAOKEHUEM», UCTIOIB3YIOTCS CIEAYIONINE TEXHOIOTHH 00yUeHUS:

— Jlekuus-Bu3yanuzalus — IOCJIEI0BAaTEIbHOE U3JI0KEHUE MPEIOJaBaTeIeM Marepuaa
JUCLIUIUIMHBI, OCYILECTBISIEMOE C  CONPOBOXKICHUEM  BUJICO-NIPE3ECHTALMEN U
HCII0JIb30BAHUEM COBPEMEHHBIX MYJIbTUMEIUNHBIX CPEACTB.

— Ilpaktuueckoe 3aHsATHE — MPOBOAMUTCS B KOMIIBIOTEPHOM KJIACCE C HMCIOJb30BAaHUEM
COBPEMEHHBIX IE€PCOHAIBbHBIX KOMIIBIOTEPOB UM  COBPEMEHHOIO IPOrPaMMHOIO
obecrieuenus MATLAB. Ilpaktudeckue 3aHATHS HEOOXOJAMMBI IS TOJYYCHHS
IPAKTUYECKUX HABBIKOB INPOEKTUPOBAHUS MHTEUIEKTYAIbHBIX CHUCTEM YIPABICHUS
JIEKTpPOCHAOKEHUEM, a TaKXkKe JUIs PacIIMpeHHs] TEOPEeTUYEeCKOW MOJIroToBKU. Bcee
IPAKTUYECKHUE 3aHSTHUS CONPOBOXKIAIOTCS TEOPETUUYECKUM OINMCAHUEM METOJUK HX
BbINOJIHEeHHs. Kaxioe mpakTHuecKkoe 3aHATHE OLEHUBAETCS 110 IeCATUOAIUILHON MIKaje
COIVIACHO IMPE/ICTAaBICHHBIM KPUTEPHUSIM OLIEHKH, KPOME TOrO, JOMNOJHMUTEIbHO Ha
npakThuyeckoM 3aHsATUU Ne7 u Ne4 mpoBOJIMTCA TECTUPOBAHUE IO TEOPETUUYECKOMY
MaTepuany. lcronb3oBaHHE OLICHOYHBIX OaIOB B TEYEHHM CEMECTpa I103BOJISET
KOHTPOJIUPOBaTh yPOBEHb OCBOEHHUS CTYIAEHTaMU IMporpamMmy Kypca, a Takke
CTUMYJIHMPYET CTYACHTOB Ha CaMOCTOSTENbHYI0 pPabOTy U COBEPLICHCTBOBAHHUS
MPAKTUYECKUX HABBIKOB U YIITyOJIEHHE TEOPETHUECKUX 3HAHUI.

— CamocrositenbHas pabora — [loaroroBka K JEKIMOHHBIM U MPAKTUYECKUM 3aHSATHUSM
CaMOCTOSITEJIbHOE HW3YYEHHE OCHOBHOW M JOIOJHUTEIBHON JIUTEPaTyphbl, a TaKxKe
MOATOTOBKA K 3K3aMEHY.

6. MeToguyeckue yKazaHusi 110 OCBOCHMIO 1M CHMIIJIMHBI

6.1 OOue MeToANYECKre YKa3aHUs TI0 OCBOCHHUIO TUCITUTLIUHBI.

OOyuaromumMcs HEOOXOAMMO O3HAKOMUTBCA C COJepKaHueM paldodell Mporpammbl
TUCIUIUIMHBI, UENbI0  JUCHUIUIMHBI, KOMIIETEHUUSAMH, (OPMUPYEMBIMU  JUCIHILTAHOM,
MHAMKATOpaMH KOMIIETEHIIMM, a Takke METOJWYECKMMHU pa3paboTKaMU MO JAUCHUUIUIMHE |
YCIIOBUSIMU KOHTPOJISL.

6.2 Meroanueckre ykazaHus 10 MOJATOTOBKE JEKIIMOHHBIM 3aHATHSIM.

JUis TOATOTOBKM K JIEKIIMOHHBIM 3aHATUSAM OOy4aroIIMHCsA JIOJDKEH O3HAKOMHUTBCS C
coliepaHueM pabodeil TporpaMmbl AUCHUIUIMHBI W TEMAaTUKOW JICKIIMOHHBIX 3aHATHM.
CaMOCTOATENBHO HM3YyYUTh OCHOBHYIO M JIONOJHUTENIBHYI JUTEPAaTypy IO TEME JIEKIIMOHHOTO
3asTus. [lepen TeKIMOHHBIM 3aHATHEM O0y4YarOIIMNCS JT0JKEH MOBTOPUTH 110 KOHCIEKTY JEKIUN
OpeabLAYIINN MaTepyal, 4YTo MO3BOJIUT IITy0’Ke OCBOUTH COAEP KaHUE TUCIIUITIIMHBI.

6.3Meroanuckue yKazaHus Mo MOATOTOBKE K MPAKTUYECKUM 3aHATHUSIM.

[IpakTHyeckue 3aHATUS B paMKax AMCUUIUIMHBL HEOOXOAWMBI Ul  3aKpEeIUIeHUs
TEOPETUYECKOro MaTepuaia, U3y4eHUs JOMOIHUTEIBHOIO TEOPETUUECKOT0 MaTepralia U MOoITy4eHUs
IPAKTUYECKUX HABBIKOB II0 TMPOEKTUPOBAHUIO HMHTEIUIEKTYalbHBIX CHUCTEM  YIPABIEHUS
anekTpocHaOxkeHreM. KpoMe Toro, mnpakTUYecKHe 3aHSITHUs HaNpaBleHbl Ha MOTHUBAILIMIO
00yYaroImuxcst K CAaMOCTOATEIbHOMY M3YUEHUIO JOMOTHUTEIBHOM JIUTEpaTypsl U MaTepuanos. s
IIPOBEPKHU YPOBHS YCBOEHUS TEOPETUUECKON U MPAKTUYECKOM YacTeil IUCHUIUIMHBI IPEAYCMOTPEHO
IIPOBEJEHHUE NIPOMEKYTOUHBIX TECTOB B pAMKAX MPAKTUUECKUX 3aHATHH.

6.4. MeTtonueckne yka3zaHus K CAaMOCTOSITEIILHOM paboTe.

CamocrosarenbHas paboTa HEOOXoauMa Ui CaMOCTOSITENIBHOTO HW3YyY€HHUs] OCHOBHOW M
JIOTIOTHUTEIbHOU JINTEPATYPHI, AJIS1 CAMOCTOATEIHHOTO PELICHUS MTPAKTUUYECKUX 33/1a4, 0POPMIICHUS
pE3yJBTAaTOB PELIEHUH, a TaKXKe AJIA MOATOTOBKH K MPOMEKYTOYHOW aTTECTallMH, MPOBOJUMON B
dbopme sK3aMeHa.



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Cemectp Koa xonTpoMpyemoi HanmeHoBanue
KOMIIeTeHI MM (MJIH ee YacTH) OLIEHOYHOI0 CPeJACTBA
4 [IK-1 (IIK-1.3) TunoBble NPAKTUYECKUE 3aaHUS
Bornpocsl TpoMeKyTOUHON aTTecTauuu

7.2. TunoBble 3aJaHUA WJIH MHbIE MATEPHAJIbI, HE00XOAUMBbIE JJI TEKYIIEro KOHTPOJIs

7.2.1. TunoBble NPaKTHYECKHUE 3aIaHUS
B paMKax Kypca Ha HpaKTI/I‘-IeCKI/IX 3AHATUAX BBIIIOJIHSIKOTCSA HpaKTI/I‘-IeCKI/Ie pa6OTBI nu
3aganus. [IpakTuyeckas 4acTh Kypca mpeCcTaBlIeHa TUIIOBBIMU 33 JaHUSIMHU.
Tunosoe 3amanue 1

2
3aansl nepeaaTouHbie QyHKIKU s epBoro 3BeHa Wi (s) = — 1 Broporo 3sena W, (s) =

3 . .
e 3anumuTte nporpaMMHbIid ko1 Ha sizbike MATLAB (pexum npsimbix Berauciennit Command

Window) uist oripeiesieHus nepeqaTouyHol QyHKIIMU TOCIEeI0BATEIbHOTO COSTUHEHUS IBYX 3BEHHEB
C 3aJIaHHBIMU TIEPEIATOYHBIMHU (PYHKITUSIMH.
Tumnosoe 3amanue 2

2
3ajanbl nepeaaTouHbie GyHKIMU s mepBoro 38eHa Wi (s) = —5; 1 BTOpOTO 3BEHa W,(s) =

3 . .
et 3anummure nporpaMMHbId Ko Ha sizbike MATLAB (pexxum npsimbix Berauciaennin Command

Window) anst onpeieneHust mepeaaToqHol (GyHKIIUH MMapaJlIe)IbHOTO COSAMHCHHS IBYX 3BEHBEB C
3aJJaHHBIMH [IEPEIATOYHBIMU (HYHKIIUSIMHU.

Tunosoe 3aganue 3

Ha pucyHke mpencraBlieHa CTPYKTypHasi cxeMa, KoTtopasi cojepxut cymmaropel C; u C,, a
taxke 010k Wy, W, u Ws. Ilepenarounas ¢pyukius s 6moka W, — Wi (s) = 3s, s 6moka W, —

17
(pexum mpsmbix BeluuciieHnit Command Window) juist mpeoOpa3oBaHus CTPYKTYPHOM CXeMbl U
Y (s)
u(s)

W,(s) = f st 6imoka Wy — Wa(s) = 2_15 3anummre MporpaMMHBIA Ko Ha s3sike MATLAB

ompeseneHus nepenarounoit pyukuuu W(s) =

G
us)  + R ) ¥s)
W1 WZ W3 |
Y1

A

Tunosoe 3aganue 4
Ha pucynke npeacTtaBieHa CTpyKTypHas cxema aJaliTUBHOM CUCTEMBI. B cocTaB CTpyKTypHOM
cxeMbl BXOAMT 00bekT ympasienus (OVY), perymsarop (P) m amanrep (A). Ilepeuepture cxemy
MPABUJIBHO PAa3MECTUB MEPEUUCIICHHBIE OJIOKH.
«
|




Tunosoe 3aganue 5

Bamanbl aBa auckpetHeix curHama {x;} = (1,2,3) u {y,} = (5,3,1). Beruucmure cBepTky
3a/IaHHBIX TUCKPETHBIX CUTHAJIOB.

[IpaBuiIbHBIN OTBET

Tunosoe 3aganue 6

3amanbl qBa AucKpeTHbIX curHana {x;} = (1,2,3) u {y;} = (5,3,1). 3anumuunre mporpaMMHbIi
kox Ha sizbike MATLAB (pexxum npsmbix Bbruuciennii Command Window) i onpeneneHus
CBEPTKH 33JJaHHBIX CUTHAJIOB.

TumnoBoe 3aganue 6

10
Ilepenatounass (GYHKIMS PA3OMKHYTOTO KOHTypa cHCTeMbl wumeer Bui: W(s) = <

Ornpenenurte 4acToTy cpe3a Jist 3aJaHHOU CUCTEMBI (W,).

Tunosoe 3aganue?

Ha pucyHke moka3aHo pacrojoKeHUEe KOPHEH XapaKTepUCTUUYECKOTO YPAaBHEHHS 3aMKHYTON
cucteMbl. UTO MOXKHO CKa3aTh 00 aBTOMaTHYECKOH cucTeme?

AlmA

Y=o
D
>

Tunosoe 3aganue 8
Onpenenure XxapakTep yCTOMYMBOCTH aBTOMATHYECKOM CUCTEMBI, €CIIM JBUKEHHE CHUCTEMBbI
onuchiBaeTcs nuddepeHnanbHbIM ypaBHEHUEM:

d?y(t dy(t
dytg )43 Z(t ) 4 29(0) = 59()
riae y(t) — BxoaHas nepemMeHHas, g(t) — 3ajaroniee Bo3aeiicTBue, t — BpeMs.
Tunosoe 3ananue 9
Ha pucynke 1 mpencrasiena cxema mozenu BeinosHeHHass B MATLAB/Simulink. OnumuTe
HAa3HAYCHHE JAHHOW MOJIETTM M OIpEAeNTe KakoW u3 rpadukoB (PHUCYHOK 2 WIJIM PUCYHOK 3)
COOTBETCTBYET IpaduKy, nodydaeMoMy B OJ0ke Scope panHoi Mojenu. [Tapamerps! 610k0B Step u

Transfer Fcn noka3ansl Ha pucyHkax 4 U 5 COOTBETCTBEHHO.

Moaenb 1

R e N

58 +s

Pucynoxk 1



EA Scopel
Eile Tools View Simulation Help

Q- 0P ® =-|a-C-F4-

Ready Sample based | Offset=0 T=10.000

Pucynok 2

File Tools View Simulation Help

@- 0P @ - a-|C-|F4-

Ready Sample based | Offset=0 T=10.000

Pucynok 3

Step

Output a step.

Main  Signal Attributes

Step time:

E E
Initial value:

lo E
Final value:

1 E
Sample time:

o E

Interpret vector parameters as 1-D

Enable zero-crossing detection

< Cancel Help Apply
Pucynok 4




Block Parameters: Transfer Fenl
Transfer Fcn

The numerator coefficient can be a vector or matrix expression. The
denominator coefficient must be a vector. The output width equals the
number of rows in the numerator coefficient. You should specify the
coefficients in descending order of powers of s.

'Parameter tunability’ controls the runtime tunability level for numerator
and denominator coefficients.

"Auto”: Allow Simulink to choose the most appropriate tunability level.
'Optimized": Tunability is optimized for performance.

'Unconstrained': Tunability is unconstrained across the simulation
targets.

Parameters

Numerator coefficients:

3] I
Denominator coefficients:

[510] B

Parameter tunability: Auto ©

Absolute tolerance:

auto E

State Name: (e.q., 'position’)

9 Cancel  Help Apply
Pucynok 5

Tunosoe 3aganue 10

Ha pucynke 1 npeacrasiena cxema mozenu BoinonHeHHas B MATLAB/Simulink. Onummre
Ha3Ha4YeHHE JaHHOW MOJENM U OIpeAeiauTe Kakou u3 rpadukoB (pUCYHOK 2 WM PUCYHOK 3)
COOTBETCTBYET IpaduKy, morydaemomy B 61oke Scopel nannoit moaenu. [Tapamerpsr 6;10k0B Stepl
u Step2 moka3aHbl Ha pUCYHKE 4, a Ha pUCYHKE S5 TTOKa3aHo OKHO mapameTpoB Oiioka Transfer Fen.

Mopoens 2
3 ]
B > 58+ >
Step1 Scope1
J >
Step2 Scope2

Pucynoxk 1



File Tools View Simulation Help

|-E-Fa-

R JOR N

L=

o

Sample based |Offset=0 T=41.000

File Tools View

FREICL

Pucynoxk 2

Simulation Help

s-a- 0 F@-

Sample based  Offset=0 T=10.000

Step
Output a step.

Main  Signal Attributes

Pucynok 3

Step
QOutput a step.

Main  Signal Attributes

E Block Parameters: Step1 X Block Parameters: Step2 X

Step time: Step time:

lo |51 [0

Initial value: Initial value:
o {0

Final value: Final value:
[10 [10

Sample time: Sample time:
lo £ |lo

Interpret vector parameters as 1-D
Enable zero-crossing detection

J

Cancel

Interpret vector parameters as 1-D
Enable zero-crossing detection

Help Apply ? ) Cancel

Help

Pucynok 4




[ Block Parameters: Transfer Fenl

Transfer Fcn

The numerator coefficient can be a vector or matrix expression. The
denominator coefficient must be a vector. The output width equals the
number of rows in the numerator coefficient. You should specify the
coefficients in descending order of powers of s.

'Parameter tunability’ controls the runtime tunability level for numerator
and denominator coefficients.

'Auto’: Allow Simulink to choose the most appropriate tunability level.
'Optimized": Tunability is optimized for performance.

'Unconstrained': Tunability is unconstrained across the simulation
targets.

Parameters

Numerator coefficients:

B3] B
Denominator coefficients:

[[510] [E

Parameter tunability: Auto <

Absolute tolerance:

auto [E

State Name: (e.g., 'position’)

Q Cancel Help Apply
Pucynok 5

Tunosoe 3aganue 11
Jnist 3aganHoi epeaaToyHon (QyHKINU:
3s

W) =570
3anuumMTe nporpaMmHbiil koa Ha sizbike MATLAB (pexxuM npsimbix Beruuciiennit Command
Window) s mOCTpOeHHE TEpEeXOAHON XapaKTepUCTUKM ¥ HMMIYJIbCHOH  IEepPexXOoHOU
XapaKTEPUCTHUKHU.
Tunosoe 3aganue 12
Ha pucynke nmpencraBineHo okHO nmapameTpoB Oioka Transfer Fen3 monenu cxema xotopoit
MOKa3aHa Ha PUCYHKE 2. 3aluIIATe BUJ IEPEAATOTHON (YHKITNH, 3a1aHHoi B Oyioke Transfer Fen3

m Block Parameters: Transfer Fcn3
Transfer Fcn

The numerator coefficient can be a vector or matrix expression. The
denominator coefficient must be a vector. The output width equals the
number of rows in the numerator coefficient. You should specify the
coefficients in descending order of powers of s.

'Parameter tunability' controls the runtime tunability level for numerator
and denominator coefficients.

'Auto’: Allow Simulink to choose the most appropriate tunability level.
'Optimized': Tunability is optimized for performance.

'Unconstrained': Tunability is unconstrained across the simulation
targets.

Parameters

Numerator coefficients:

[1] E
Denominator coefficients:

[[421] [E

Parameter tunability: Auto v

Absolute tolerance:

[auto [E

State Name: (e.g., 'position")

Q Cancel Help Apply
Pucynok 1




»(J

Scope3
_/-\ num(s) T
I ] P PID(s) » 1 g . > ]
\/ den(s) i
Pucynok 2
Tunosoe 3aganue 13
Jnis nepenarouHort GyHKIUN
S
W(s)=———
() 252+ 2s+1

3aMUIIATE TTporpaMMHbIi kKo Ha sizbike MATLAB (pexum npsimbix Berauciennid Command
Window) mist:
1 — mocTpoenust Mmofienu B GopMe «HYIH-MONTI0Ca-K0dDPUIHEHT epeaadumn»;
2 — ompezeneHNs HYJIeH epeaaTouHON QyHKINU;
3 — ompeeneHus MoII0COB NMepeaTOuHON QYHKIIUU;
4 — npeobpazoBaHue NepeaaTOYHON (YHKIIUU B MOJICINIb TPOCTPAHCTBA COCTOSTHUH.
Tunosoe 3amanue 14
Omnpenenure curHan X,(t) Ha BBIXOJE 3BEHA 110 M3BECTHOMY BXOJHOMY CHTHalIy Xq(t)u
nepenatouHon GpyHkimu 38eHa W (s).
x,(t) = 2sin10¢t, W(s) = 0ls1
Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
B pamMkax mnpakTU4YecKuX 3aHSATHI CTYICHTHI BBITIONHSIOT MpakTUdeckue 3amaHus. s
BBITIOJIHEHHS TPAKTUUECKUX 3aJaHuid M pabOT HCHOJIB3YIOTCS COBPEMEHHBIE IEePCOHAIBHBIC
KOMIIBIOTEPHI C YCTAHOBJICHHBIM IporpaMMHbiM obecrieueHueM MATLAB. I[pakTuueckue 3a1anus
U pabOThl BBHIMOJHSIOTCS CTYJEHTAMU CaMOCTOSITEJIbHO TIOJA KOHTpoJieM mpenojaBarens. [lo
pe3ynbTaTaM KaXkJI0To MPaKTUYECKOTO 3aJaHUS CTYICHT MOJIyvaeT Oallibl.

Kpurtepun onenkmn:

10 6amtoB — CTYACHT aKTUBHO W CAMOCTOSTEIHHO BBIMOJHSII MPAKTUYCCKOE 3aJaHHe O]
pykoBoAcTBOM TpemnoaaBarens. [lomyunn TpeOyeMble pe3ynbTaThl U
MPOJIEMOHCTPHPOBAI  BBICOKUW YPOBEHb BJIAJICHUS TEOPETUYECCKOU H
MPAKTUYECKON YaCThIO.

20 OamiIoB — BBIMOJHSI MPAKTUYECKOE 3a/JlaHHMe TOJI HEMOCPEJACTBEHHBIM KOHTPOJEM U
pyKoBoACTBOM mpemnojaaBarens. [lomyunn TtpeOyembie pe3yabTaThl U
MTPOJICMOHCTPHPOBA 3HAHUE OCHOB TEOPETUICCKON U MPAKTUICCKOM YACTIMHU.

0 OammoB — CTYOEHT HE BBIMOJHHUI MPAKTHYECKOE 3aJaHUEe B YCTAaHOBIEHHOE BpeMs
MPAKTUYECKOTO 3aHATHSA. He TpOSBISAI BOBJICUECHHOCTH B BBHITIOJHCHHE
3aJaHMs, NBITAICS BBIIOJHUTH 3aJaHUE HE CAMOCTOATEILHO. He BBIMOMHSAT
PEKOMEHIAIINN U YKa3aHHsI PETI0JIaBaATEIIs 110 BBITOJTHCHUIO 3a/IaHU.

7.2.2. TunoBbie TECTOBbIE 3aJaHUSA
3ananue 1
Buvibepume ooun npasunvusiii omeem

HCJ'II/IHCI\/’IHaH CHUCTEMaA, IIOKa3aHHasi Ha pI/IcyHKe, OIIUCBIBACTCA ypaBHeHI/IHMI/I:
dx L Y052
dt Y "odt ’ ’



U’N‘K
V<

Onpenenute KOOPIUHATH TOYKH PABHOBECHS:
a) Xo=1,y,=2
0) Xo=4,y,=1
B) X9 =4,y = 0,25
T) Xo=2,9=1
3ananue 2
Buvibepume ooun npasunvhsiii omseem
[To kakoMy TpHU3HAKy KJIACCU(DUIUPYIOTCS AHAIUTUYCCKUE W CHHTETUYCCKHE DKCIIEPTHHIC
cUCTEMBbI?

a) ITo cnocoOy hopMupoBaHUS peIIeHUs

0) ITo crioco0y ydera BpeMEHHOTO IIpU3HaKa

B) [To Buaam uCnonp3yemMbIX TaHHBIX U 3HAHUU

r) [To yucny UCOAB3yeMbIX HCTOYHUKOB 3HAHUM
3ananue 3

Buibepume ooun npasunvhwsiii omseem
DKcrepTHas CHCTEMa, pemaronas 3aJaddl B YCJIOBHSX, HE H3MEHSIONIUXCS BO BpPEMEHU
WCXOJIHBIX JIAHHBIX U 3HAHHI, HA3bIBACTCS:

a) JTUHAMUAYECKON

0) CTaTUYCCKOM

B) AHAJIMTUYECKON

T) CUHTETHYECKOI
3aganue 4

Yxascume npasunvrvle coomgeemcmeus

Ha pucynke mpencraBiieHbl H300paXeHUsT aKTUBAIIMOHHBIX (QyHKIMA. CormoctaBbTe HOMEpa
PUCYHKOB C Ha3BaHUSMHU aKTUBAIMOHHBIX QPyHKIMA (AD).

bunapnas AD - ...

«Kectkas» noporosas AD - ...

«Msrkas» noporosast AD - ...

Jloructnueckas A® - ...

A® B Buje runepO0JINYecKOro TaHI'€HCA - ...

1 2

YA YA

“y

Y A

3amaunue 5



Yxaocume npasunvnvie coomeemcmeus
Ha pucyHnke npencrasieHa MoJeIb UCKYCCTBEHHOM HEMPOHHOM CETH C OAHUM CPBITBIM CIIOEM.
1 3

am N =
—® -

g
BbIXOAHbIE AQHHbIE

BxoaHble AaHHble

:
Lo e
e @ =
&
)

VYkaxuTte Kakoil nuppe COOTBETCTBYET
CJ10M CKPBITBIX HEUPOHOB - ...

C110#1 BBIXOJHBIX HEHPOHOB - ...

C10ii BXOJITHBIX HEHPOHOB - ...

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
TectupoBaHue MPOBOJUTCS B paMKax MPOBEACHUS IPAKTUUECKUX 3aHITUNA HOMEp 4 U HOMEp
7. Ouenka (0amt) 3a TeCT CyMMHUPYETCs C OLIEHKOM 3a COOTBETCTBYIOIIEE IPAKTUUYECKOE 3aHSATHE.

Kpurepun oneHku:

10 Ga/ioB — CTYAEHT NMPAaBWJIHHO OTBETWJI HAa BCE MPEICTABICHHBIE B 33aJlaHUU TECTOBBIC
BOIIPOCHI.

0 GamIoB — CTYACHT HE OTBETHJI HM HA OJUH W3 MPEICTABJICHHBIX TECTOBBIX BOIIPOCOB
MPaBUJIBHO.

7.3. OneHo4Hble cpeacTBa A NPOMEXKYTOYHOH aTTeCTALMH IO HTOraM OCBOCHUS
AUCHHUILINHBI

7.3.1. Bonnpochbl K IPOMeKYTOYHOI aTTeCTALNH

Cemectp 4
Ne ni/m Bomnpocsl K 3k3aMeHy
1. [ToHsiTHE UWHTEIUIEKTYalbHOW CHUCTEMBI yIpasieHue. llepexoxm OT TpaauLMOHHBIX
CUCTEM  VyIOpPaBJIEHUS K  WHTEIUIEKTYaJbHBIM. [Ipumepsl  HCHOJIB30BAHUS
WHTEJUJIEKTYabHBIX CUCTEM YIPABIEHUS DJIEKTPOCHA0KEHHUEM.
2. OcHOBHBIE MOHATHSA. MaTreMaTHYECKOE OIMCAHWE CHCTEM aBTOMAaTHYECKOTO

PEryjinpoBaHus HCIPCPBIBHOT'O JeHCTBHS.

3. AHaIUTHYECKOE MOCTPOCHHE MaTeMaTHUYECKON MOJIEIH TEXHUYECKOr0 00BEKTa.

4. 3ajaul TPOEKTUPOBAHHS MHOTOMEPHBIX cHucTeM ynpasieHus. IIpeoOpasoBanue
Jlannaca. [TonsiTe nepeaaToyHoi GyHKIIHMH.

5. DneMeHTapHbIC 3B€HbsSI OOBIKHOBEHHBIX JTMHEHHBIX CUCTEM. THIIOBBIC allepHOINUECKIE
3BEHbs IEPBOTO U BTOPOro nopsiika. CriocoObl COETMHEHNUS DJIEMEHTOB.

6 Tunossle Bo3aelicTBUs. Bpluncienne nepenaTouHbix QyHKIUH.

7. CB0060/1HOE U BBIHYXKACHHOE JIBH)KEHUE.

8 XapakTtepuctuieckoe ypaBHeHue. [lonstue kopHeBoro rogorpada.

9. [ToHsATHE YCTOWYUBOCTU CUCTEM YIIPABIICHHUS.

10. | Kpurepuii ycrounBocTu ['ypBuna (anredpanydeckuit).
11. | Kpurepwuii ycroitunBocTr MuxaiisioBa (4acCTOTHBIN ).

12. | KopHeBble moka3areny KauecTBa.

13. | Ananu3 kayectBa CAY 1o nepexoIHON XapaKTEePHUCTHUKE.




Ne i/

Bomnpockl K 3Kk3aMeHy

14. | Ananus kayectBa CAY 10 4aCTOTHBIM XapaKTEPUCTHUKAM.

15. | IlocTaHOBKa 3a/1a4u NapaMETPUUYECKON ONTUMHU3ALIMY.

16. | MeTtoauka penieHus 3ajiaqyv napaMmeTpru4ecKorl ONTUMHU3AINH.

17. | Junamuueckue cuctembl ymnpasieHus. CHUHTE3 CXEM I0 3a/JlaHHbIM IepeJaTOYHbIM
(YHKIMSIM BXOJIOB.

18. | duckpernple u 1uppoBbIe CUTHAIBL. AHanoro-udpoBoe u IU(PO-aHATIOTOBOE
npeoOpazoBanue. Yacrora HalikBucra.

19. | Cnektp auckpernoro curaia. Teopema KorenbHuKOBa.

20. | Z-npeoOpa3zoBanue. [Ipumepsl BIYHCICHUS Z-TIPEOOPA30BAHMS.

21. | CBa3b z-ipeoOpazoBaHus ¢ mpeodpazoBanueM Jlamiaca u Oypoe.

22. | CpoiictBa z-ipeoOpaszoBanus. O0paTHOe Z-ipeodpazoBaHUE.

23. | JIunelHble TUCKpETHBIC CUCTEMBI. JluckpeTHas nepegaTounas GyHKIusI.

24. | YcToiuuBOCTh IUCKPETHBIX CUCTEM. Y CTOMYMBOCTD JIMHEWHBIX CUCTEM.

25. | AnreOpanueckue KpUTEpUU YyCTONYHUBOCTH.

26. | Kpurepun ycTOWYMBOCTH B YaCTOTHOW 00JIACTH.

27. | Kpurepuit ycroitunoctu HalikBucra.

28. | CunTte3 nuQpoBbIX aBTOMATUYECKUX PETYISITOPOB.

29. | CTpykTypa CUCTEM aBTOMAaTHYECKOI'O YIIPaBJICHHUS.

30. | AHanoroBele peryJasiToOpbl O OTKIOHEHUIO.

31. | CoBpemeHHBIC TUDPOBHIE CHCTEMBI aBTOMATHYECKOTO YITPABJICHHMSI.

32. | O6mue cBOMCTBAa MATEMAaTUYECKUX MOJEIIEH.

33. | IIpencraBnenue MmaremaTudeckor mozaenu CY B mpoctpaHcTBe cocTossHUM. [Ipumep.

34. | llepenaTounble QyHKIIMK CUCTEM YIPABJICHUSI.

35. | CTpyKTypHBIE CXEMBI CHCTEM YIIPABJICHMSL.

36. | CBsi3p MexAy HepeaaToYHbIMU QYHKIUSIMU M YPAaBHEHUSIMH COCTOSIHUSI.

37. |llepexonHble XapaKTEPUCTUKU U (QYHKIIUH OTKJIMKA JIMHEHHBIX CUCTEM.

38. | MaremaTnuecKkue MOJIEIH IBUraTellsl HOCTOSIHHOTO TOKA.

39. | Ilepenarounsie HYHKIIMU CUCTEM C OOPATHOMU CBSI3bIO.

40. | IToka3aTenu kauecTBa pabOThI CUCTEM YIIPABJICHUS.

41. | Ouenku kauectBa. MuHuMu3anus oueHok no kputeputo UBMO.

42. | Maremarnueckue monenu [ TN ]I-perynaropos.

43. | OcobeHHOCTH pabOThI CTAaHJAPTHBIX PETYJSTOPOB MO OTKJIOHEHHIO.

44. | Meroas! HacTpoiiku [T1]/]-perynsTopos.

45. | Knaccudukanus HeonpeaeaeHHOCTeH 00bEKTOB YIIPABICHHUS.

46. | I'pybocTh 1 poOACTHOCTH CUCTEM YIPABJICHHS.

47. | Knaccudukanus alanTUBHBIX CUCTEM YIPABJICHHUS.

48. | AnanTuBHOE ynpaBlieHUE C 3TAJTOHHON MOJENbI0 00BEKTOM MEPBOT0 NOPSAKA.

49. | Ctpykrypa nu(dpoBbIX CHCTEM YIPABJICHHUS.

50. | Hudposoii [IN-perynstop. PekyppeHTHBIIN alrOpUTM.

51. | JIuckpeTHbIE MOJENIN HENPEPHIBHBIX CUCTEM.

52. | IlepenaTouHble PYHKIUHU TUCKPETHBIX CUCTEM.

53. | I'pagueHTHBIN METOJ YIIPABIEHUS JUCKPETHBIMU CUCTEMAMU.

54. | beIcTpble anropuTMbl AJ1s AMCKPETHBIX CUCTEM.

55. | AnanTuBHOE YyIpaBieHHE OOBEKTOM IIEpBOrO TOpsSAKAa Ha OCHOBE OBICTPOrO
JICOpUTMa.

56. | YcToiiuuBOCTh TMHAMUYECKHX cUCTeM. Teopembl JIssmyHoBa 00 YCTOWYMBOCTH.

57. | YcrounBocTh quHENHBIX cucteM. Kpurepnii yeroiiunBoctu Payca—I ypBuna.

58. | IlocTaHoBKa 3a/1a4 ONTUMAJIBHOIO yrpasieHus. 3anaun Jlarpanxka, Maiiepa, bonbua.

59. | 'amunbToHOBA (HOPMYTUPOBKA HEOOXOIMMOTO YCIOBUS ONTUMATIBLHOCTH.

60. | [Ipunmun [TonTpsruna.




Ne i/

Bomnpockl K 3Kk3aMeHy

61. | MeTton TMHAMUYECKOr0 MporpaMMUpoBaHus. YpaBHeHHe bemimana.

7.3.2. Kputepru ¥ HOPMbI OlIEHKH

dopma
NpoBeIeHus!
Cemectp . Kpurepun u HopMbI OLIEHKH
NMPOMEKYTOYHOM
aTTecTaluu
4 DK3aMeH CryaeHT o06namaer rryOOKUMH U
(MTUCbMEHHBIN MIPOYHBIMHU 3HAHUSIMU

OIPOC CTY/ICHTOB
no ouneram)

«OTJIHUYHO»

POTPaMMHOTO MaTepHualia; Ipu
OTBETE MPOJEMOHCTPUPOBAII
HCUEPIIbIBAOIIIEE,
MOCJIEIOBATEIBHOE U JIOTUYECKH
CTPOMHOE U3JIOKCHHE; IPABUIIHBHO
chopmMynupoBa MOHATUS U
3aKOHOMEPHOCTH 110 BOTIPOCY.

«XOpOoIIo»

CryneHT o0aaeT 10CTaTOYHO
HOJTHBIM 3HAaHUEM ITPOTPAMMHOTO
MaTepuaa; ero OTBET
Ipe/ICTaBISIeT TPAMOTHOE
U3JI0KEeHNE YIeOHOT0 MaTepuraia
IO CYILECTBY; OTCYTCTBYIOT
CYIICCTBCHHBIC HETOYHOCTH B
(bopMyTHpOBaHNH OHSTHH;
MMpaBHUJIbHO NPUMCHCHEI
TEOPETHYECKHE TTOJIOKEHHS,
MOATBCPIKACHHBIC ITPUMCPAMMU.

«YHAOBJICTBOPUTCIIBHO»

CryneHT umeet o01ue 3HAHUS
OCHOBHOTO MaTepuaia 6e3
YCBOEHUSI HEKOTOPBIX
CYIIECTBEHHBIX MOJIOKEHUI;
dbopMynupyeT OCHOBHBIC TOHATHS
C HEKOTOPOW HETOYHOCTHIO;
3aTpyAHSIETCS] B IPUBEICHUN
MIPUMEPOB, MOATBEPKIAFOIINX
TEOPETHYECKUE TOJIOKEHUSI.

«HCYOOBJICTBOPUTCIBLHO»

CTylleHT He 3HaeT 3HAYUTEIbHYIO
4acTh IPOrPaMMHOT0 MaTepUaa;
JIOTTYCTHJI CYLIIECTBEHHbIE
OLIMOKH B MpOIecce H3I0KEHUS;
HC YMCECT BBIJACIIMTE I'NTaBHOC U
CeNaTh BBIBOJ; IPUBOAUT
OIMOOYHBIE ONPEIEIICHUSI.




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (y4yeOHHK, yueOHOe

KoaunuecTBO B

Ne nocooue, yueoHo- Hay-nou
w/ ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJiI0BOK) MeToHIecKoe mocobHe, I'on u3nanmus oudamnorexe /
NpAKTHEYM, Ip.) HaumenoBanue
IBC
1.| ®enocenkoB b.A. Teopuss aBTOMAaTUYECKOro YyIpaBiieHUs: | YdeOHoe mocodue 2018 OBC «JIAHb»
KJIACCUYECKHUE U COBPEMEHHBIE Pa3/ieibl
2.| Marasunnukosa A. JI. OcHoBbI TU(GPOBOI 00PAOOTKU CHTHAIOB YuebHoe nocodue 2023 9BC «JIAHb»
3.| Kynpsmos B. C., IBanoB Hacrpoiika u nporpaMMupoBaHue | YueGHoe mocodue 2020 9BbC «JIAHb»
A. B., Anekcees M. B., nu(ppOBBIX ~ CHUCTEM  YIpaBI€HUA  C
Pazanues C. B., Kosenko U. | ucnons3oBanreM KOHTPOJUIEPOB, IMaHENEH
A., Taiinnn A. A. omepaTopa U 4acTOTHBIX IIpeoOpaszoBareeii
4.| Bunorpagos M.B., [Tudpossie cucTeMbl YIPaBICHUS YuebHoe nocobue 2019 9BbC
Cawmoiinosa E. M. «IPRbooks»
8.2. JlonosinuTebHAS JIUTEpPATypa
Tun (yueOHuk, yuedHoe KOHH%CTEO i
Ne nocooue, yueoOHo- HayHmon
w/n ABTOpBI, COCTABUTEIN 3aryiaBue (3aroJioBoK) MeToHIecKoe mocobHe, I'on u3nanus oudanorTeke /
NpAKTHEYM, Ap.) HanmeHoBanue
9BC
1.| Omenxos A. O CucreMbl aBTOMAaTHYECKOTO YIPABJICHUS: | VyeOHOE mocobue 2023 ObC «JIAHb»
Teopus, TMPUMEHEHHE, MOJCIHUPOBAHUE B
MATLAB
2.| IInoxoraukos K.O. Metonel  pa3paboTrkum  Marematuueckux | Kypc nexnuit 2017 ObC
MOJIETIEN U BBIYUCIUTEIIbHBIN SKCIIEPUMEHT «ZNANIUM.COM»
Ha 0a3ze makera MATLAB
3.| Tumoxun A.H., Pymsnues | MoaenupoBaHue cUCTEM YyOpaBieHUs ¢ | YueOHoe mocobue 2023 9BbC
1O /. npumenenneM MATLAB «NANIUM.COM»




8.3. Ilepevyenb mnpogecCHOHATBHBIX 0a3 JAHHBIX U MH(OPMANMUOHHBIX CIPABOYHBIX
cucTeM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oa3a
nmanHbix. — Philadelphia: Clarivate Analitics, 2016. — Pexxum noctyma : apps.webofknowledge.com.
— 3ari. ¢ 3kpana. — 3. Pyc.,anriu.;

— Scopus [DnekTpoHHBIN pecypc] : pedeparuBHas 6a3a qanabiX. — Netherlands: Elsevier, 2004.
— Pexxum noctymna : scopus.com. — 3ari. ¢ akpana. — f3. Pyc., anrin.;

— Elibrary [Onexrponnsiii pecypc| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pexxum nocryna : elibrary.ru. — 3ari. ¢ skpana. — f3. Pyc., aarm.;

— Springer Link [Dnekrponnslii pecypc] : [6a3za manubix |.— Switzerland: SpringerNature, 1842.
— Pexxum noctyna : link.springer.com. — 3ari. ¢ akpana. — SI13. AHIIL;

— Science Direct [DneKTpOHHBIN pecypc]| : KOJUIEKIHS JJICKTPOHHBIX KHHUT H3JaTelIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3kpaHa. —
SI3. AHTIL;

— Cambridge university press [DIeKTpOHHBIH pecypc] : )KypHaibl uzaatenbcra. — Cambridge:
Cambridge university press, 2018 . — Pexxum goctyma :  ambridge.org. — 3ari. ¢ skpaHa. — 53. AHIL;

— NEICON [2neKkTpoHHBI# pecypc] : 31eKTpoHHas HHPOPMAIHUS : apXUB HAYYHBIX KYpPHAJIOB.
— Mocksa : HOMKOH, 2002. — Pesxxum foctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. Pyc., anrin.

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Hanvenosamme IO PexBU3UTBHI A0rosopa
n/n (nata, HOMep, CPOK JAelCTBHS)
1 | Windows: noroop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc neicTBus — 6ecCpOvHO;

koHTpakT Ne 1653 or 14.12.2018, cpok
JeiicTBUsL — 6ECCPOUHO

2 | Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL | meficTBus — 6eccpodHo
AcademicEdition

3 CneuuanpHoe mporpammHoe obecrneueHue K | [IpegocraBieHo B cocTaBe 1a00paTOPHOTO
nabopaTopHbIM cteHaam 992-H3-C-K CTeH/1a, 0€CCPOUHBIN

8.5. Onucanne MarepHaJbHO-TEXHMYECKON 0a3bl, HEOOXOAMMOM AJI OCylLIeCTBJICHUSI
00pa3oBaTeIbHOIO NMpoLEcca M0 JUCIUIIIHHE

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB /151 IPOBE/ICHUS

1/ | NpakTHYeCKHUX U Ja0opaTOPHbIX 3aHATHIA,
NMOMELIEeHUH VI CAMOCTOATEIbHOMI

padoThl 00yYarMxcs (HoMep ayaAuTOPUM)

Ilepeyenb 0CHOBHOTO 000pYyAOBaHMS

VYyeOHast ayaAuTOpus Ul IpOBeeHUs 3aHATUi | [IpoekTop, sKpaH; CTOJI yUeHUUYECKHH
JIEKIMOHHOTO TUNa. YueOHas ayautopus Uil | (MOHOOJIOK) IBYXMECTHBIN, CTOJ
NPOBEICHUS 3aHATHH CEMHUHApCKOT0 THIIA. | YYEHUYECKHH (MOHOOJIOK) TPEXMECTHBIMH,
VYyeOHass  ayauTopusi A KypCOBOIO | CTOJ MPENoJiaBaTeNbCKuUil, CTYI
INPOEKTHPOBAHUS  (BBIMOJIHEHUS KYPCOBBIX | MPEMOAaBaTENbCKUMA, 10CKa ayIUTOPHAS.,
pabot). YueOHast ayauTopus JJIsI TPOBEACHUS | DKpaH, TPOEKTOP, JKAITIO3H.

TPYIIOBBIX u WHIBUIYaIbHBIX
KOHCYJIbTAaMil. YdeOHas ayauTopusi s




n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHIi, MACTEPCKUX U
Ap. 00bEKTOB /ISl IPOBEACHUS
NMPAKTHYECKHUX 1 JIAa00OPATOPHbIX 3aHATHIA,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarmmxcsi (HoMep ayauTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

MPOBEJICHUS 3aHATUN TEKYIIETO KOHTPOIS W
MPOMEKyTouHOM aTTectanuu. (3-211)

Jlaboparopus «LludpoBoe MoaenupoBaHue B
3eKTpodHepreTukey» KoMnbeloTepHsblil Kiacc.
Y4yeOHast ayTuTOpHs I TPAKTHICCKIX
pabor.

YyeOHast ayuTopus Ui KypcOBOTO
MPOEKTUPOBAHUS (BBIMOJIHEHHS KyPCOBBIX
pabor).

VYyeOHast aynuTopus AJis TPOBEICHUS
TPYIIOBBIX W WHIWBUIYaIbHBIX
KOHCYJIbTALUI

Y4eOHast ayAuTOpHst AJIs IPOBEACHUS 3aHATUI
TEKYIIEr0o KOHTPOJIA M  IPOMEXKYTOYHOM
atrecrauuu. (2-601)

OkpaH, npoektop, 11K, n1ByxmecTHbIe
HapThl, TPEXMECTHBIE CTOJIbI, CTYIbs
YUEHUYECKHUE, CTOJ JJIs1 KOH(DEPCHITHIA.

[ToMenienue iss CaMOCTOSTEIBLHONH PabOThI
obyygarontuxcs (I'-401)

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPBI

[ToMenienue iss CaMOCTOSITENILHOW PabOThI
obyyqaronuxcs (C-916)

CTOJ'IBI, CTYJIbA, KOMIIBIOTCPBI
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