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1. Iesun u 3aga4M JMCUMILINHBI

Lenp IMCUMIUIMHBI COCTOUT B MOJATOTOBKE CHELUANNCTA B 00JIaCTU COBPEMEHHBIX
CPEACTB M CHUCTEM aBTOMATH3allMM M YIIPABJIECHUS TEXHOJIOTMYECKHX ITPOLIECCOB H
ITPOU3BO/ICTB.

OCHOBHBIMM  33J]a4aMH JAMCLMIUIMHBI SBJISIOTCS NPUOOPETEHHE CTYACHTAMHU
3HAHMM MO: KJIAaCCU(PUKALUMK M CTPYKTypaM CHCTEM aBTOMAaTH3alUM M CUCTEM
YIpaBJIE€HUS U UX MOJCUCTEM; MHPOPMALMOHHOMY, MPOTPAMMHOMY M TEXHUYECKOMY
00€eCIeUeHNI0 CUCTEM aBTOMAaTH3allMU; BbIOOPY TEXHUYECKUX CPEACTB M MPHUHIUIAM

MMOCTPOCHUA CUCTCM aBTOMATU3AIUHN U YITPABJICHUA.

2. MecTo TMCUMILUIUHBI B CTPYKTYpe 00pa3oBaTeibHOWH MporpamMMbl

Juctumiraa «CUCcTeMbl aBTOMAaTHUYECKOTO YIPABJICHHUS» OTHOCUTCA K OJIOKY 1
gacTd, (OpMHUPYEeMOW yYacTHUKaMH OOpa3oBaTENIbHBIX OTHOIICHWM, OCHOBHOM
oOpa3zoBaTelbHOM TIporpaMMbl 1Mo  crneruaidbHocTH  15.04.04.  «ABTOMAaTH3aLIMsA
TEXHOJIOTUYECKHUX MPOIIECCOB U MPOU3BOJICTBY.

[lepedyeHb MUCUUIUINH, HEOOXOIUMBIX ISl M3YyYEHUS TUCHUTUIMHBI «CHCTEMBI
aBTOMAaTHYECKOTO yIpaBleHUs»: «MaTeMaTuueckoe MOJAEIMPOBAHUE C MPUMEHEHUEM
nporpammMbl MATLABY, «MoaenupoBaHue CUCTEM U IIPOLIECCOBY.

Ilepeyenp mnoOCIENYIOMUX OUCHUIUIMH, [JJIS KOTOPBIX JaHHAs JAUCHUILIMHA
apisieTcs npeamectryromeii: SCADA cucteMbl B aBTOMaTU3UPOBAHHOM MPOU3BOCTBE,
CucTtembl YNpaBICHUS TEXHOJOTMYECKUMHU TMponeccamu, I[IpoexkTupoBaHHe CUCTEM
aBTOMAaTHU3aLUU U YIIPABIICHHUS.

3. IlepeyeHb MJIaHUPYEMBIX Pe3yabTATOB O00y4YeHHMs MO JMCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX ¢ MHAMKATOPAMHM JOCTUKEHUS KOMIIETEHINH

Taoauna 1
Ko mo ®1oC HNaaukaropsl IInanupyemeblie pe3yabTaThl 00y4eHHS MO
JIOCTUKEHUS aucuunaune (3YB)
OodmenpodgeccnoHaIbLHBIC
OIIK-5 Cnocoben | OITK-5.1. 3HaTh:
pa3pabaThiBaTh PazpabarbiBaer CTpyKTypy ¥ BHIBI OOECHIEUEHUSI CHUCTEM
AHAJTUTUYECKUE U | QHATUTAYECKUE M | aBTOMaTHU3alMd U CUCTEM YIIPABIECHUS, U
qHCIeHHBIE Merombl  mpy | YMCIICHHBIE X [OJICUCTEM,
cosmamMM  Maremartmueckux | MCTOIBL TIPH  CO3[aHUU | YMETh:
MaTEMaTU4YECKUX BHIOMpATh alMapaTHbIE CPEICTBA IPHU
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MOJIENIE MAIlUH, IPUBOIOB, | MOJCIICH MaIllvH, MMPOEKTUPOBAHUH CHUCTEM aBTOMATH3ALUU

obopynoBaHus, CHCTEM, | IIPUBOJIOB, Y YIPABJICHUS;

TEXHOIOTHYECKUX obopymoBaHus, cucteMm, | Biajerb: HaBbIKAMU TOCTPOCHHUSI CUCTEM

MIPOIIECCOB; TEXHOJIOTHISCKUX aBTOMAaTHYECKOTO YIpPaBJICHUS
MIPOLECCOB; MIPOLECCAMM.

4. O0beM AUCHUILUIMHBI M BUbI Y4eOHOH padoThI

Taoaunua 2
Cemectp
Bcero qaCOB/3aq.e)1. l
Bua yueOHoii paGoTbl

020 | 300 | 03®0 | oo | 300 | 0300
KonTakTHasi padora (Bcero) 60/1,66 14/0,38 | 51/1,41 | 60/1,66 | 14/0,38 | 51/1,41
B TtoM uuce:
JleKIMOHHEBIE 3aHITHS 30/0,83 8/0,22 17/0,47 | 30/0,83 | 8/0,22 17/0,47
[TpakTHyeckue 3aHATHS 30/0,83 6/0,16 34/0,94 | 30/0,83 | 6/0,16 | 34/0,94
Camocrosirenbias pabota | o133 | 130/3.61 | 93/2,58 | 84/2,33 | 130/3.61 | 93/2,58
(Bcero)
B toMm uucie:
ToxroToBka K MpAKTHHCCKUM | g0 a5 | 50/1 38 | 40/1.11 | 30/0,83 | 50/1,38 | 40/1,11
3aHATUSIM
TeMbl Ul CAaMOCTOATENBHOTO | 0y 99 | 501 38 | 407111 | 407111 | 50/1,38 | 40/1,11
H3YyUCHUS
IToaroToBKa K 3aueTy 14/0,38 30/0,83 | 13/0,36 | 14/0,38 | 30/0,83 | 13/0,36
Bujg oryerHocTn 3a4yerT
O6mas BCEI'O s 144 144
TPY10eMKOCTE | —acaX

BCETO B 3au.
JMCHMILINHBI 4 4
eIMHULAX

5. Conep:kaHue TUCUMILIMHBI

5.1. Pa3nesapl AMCHUIIMHLI M BUABI 3aHATHI

Tadauuna 3
Jleku. | IIpak. | Jlekn. | IIpak.
No HaumenoBanue 3aH. 3aH 3aH. 3aH E::;z E::;z
I /;1 pasaeina /gachbl /gacel | /dachbl /gachbl
AU CHHUIIINHBI (010 10) 300/03P0 0d®O 3(1)0(/)03(1)
Cemectp 1
Moayas 1
g | Crausonapibie 10 10 215 | 210 20 4/15
pexumbl CAP
Mopyas 2




YcTo4uBOCTD
JIMHENHBIX CHUCTEM
2 10 10 2/5 2/12 20 4/17
aBTOMATHYECKOI'O
yIpaBIICHUS
Moayas 3
KauectBo CHUCTEM
aBTOMATHUYECKOI'0
3 10 10 4l7 2/12 20 6/19
peryaupoBaHusl.
Koppexuus CAP
HUTOTI'O 30 30 8/17 6/34 60 10/51
5.2. JIekKiMOHHBIE 3AHATHUSA
Taoauna 4
Ne HauMeHoBanue o
TeMaTHKAa JeKIMOHHLIX 3aHATHH
pasnena
n/m
MACHUATIINHBI
Cemectp 1 O®O, 300, O30
Monyas 1
OcHoBHble TOHATHA. cratmdeckuii  pexxum CAP.  CrocoOsl
CranmoHapHsbIe
1 YCTpaHECHHS CTAaTHYECKOTO OTKJIOHEHHS. JlmHaMu4yecKue
pexumbl CAP
crauroHapHsie pexkxumbl CAY. 3akoHsbl perynupoBanus CAY.
Monyab 2
VY cTONYNBOCTE [ToHATHS W YCIOBHUS YCTOMYMBOCTU. AJNTeOpandecKuil KpUTEPU
5 JIMHEHHBIX cucTeM | yctodunBoctd Payca — ['ypBuna. Kputepuii ycTOHYHMBOCTH
aBTOMAaTUYECKOI'O HaiikBucra. Jlorapudmuuecknii KpUTEpUil YCTOMYUBOCTH.
yIpaBJIEHUS CrpykrypHas yctoiunBocth CAP.
Moayas 3
OcHoBHble TOoKazatenu kadectBa CAP. YacTtoTHble KpuUTepHH
KauecTBO cucrem
kagectBa CAP. OOmas xapakrepuctuka 3agaud cuHTe3a CAP.
aBTOMATHYECKOIO
3 [TapannensHble KOPPEKTHPYIOIIUE 3BEHbS — OOpAaTHBIE CBS3U.
peryaupoBaHusl.
I'nbkue kKoppekTn ne oOparHble cBA3W. [lociegoBaTelbHBIE
Koppexuus CAP pP P ylomv P A
KOPPEKTUPYIOIIHE YCTPOUCTBA.

5.3. [IpakTHYecKUe 3aHATHS

Taoauna 5

Ne i/

HaunmenoBanue
pasaena
JTUCIHUIIINHBI

HanMeHoBaHMe NPAKTHYECKUX 3aHATHH




Cemectp 1 O®O, 300, O30
N3yuenune nporpamMmmuboro xkomiuiekca MBTY Ha npumepax
YCTOWYHUBOCTD MOJIEIMPOBAHUS OTACIIbHBIX 3JiIeMeHTOB CAP
1 JIMHEHHBIX  CHCTEM | Plsvyenye mporpaMmHOro komruiekca MBTY Ha mprmepe
aBTOMATHIICCKOTO MOIeIUpOBaHus TUHEHHBIX CAP
YHpaBJICHU WccnenoBanne KOPPEKTHPYIOMHUX nemMenTos CAP
[Tapamerpuueckas ontumuzaiusi CAP
Y cToM4nBOCTh MopenupoBanue HenuHeHHbIX CAP
JIMHEWHBIX CHCTEM
2 aBTOMATHYECKOTO MopenupoBanue CAP ¢ HeTMHEHHBIMU CTaTHYECKUMU
yIIpaBIICHHUS XapaKTEPUCTHUKAMHU B BUJIE AHATUTHYECKUX (DYHKIIHI
KauectBo  cuctem | Monenupoanne  CAP Cc HenuHeHHbIME b .
ABTOMAaTHUYECKOTO ypaBHEHUSIMU
3 peryaupoBaHusl.
Koppexuus CAP MonennpoBanue CAP ¢ mukpoOBM

6. CamocTosiTesIbHasi padoTa CTYI€HTOB 1O AUCIHUIITIHHE

CamocTtosTenbHass paboTa BKJIIOYAET: MOBTOPEHUE CTYJECHTOM H3JIOKEHHOTO Ha
JEKIUAX U MPAKTUYECKUX 3aHATUSAX Y4eOHOTrO MaTepualia, pelieHre WHIWBUYaIbHBIX
JOMAaIITHUX 33]a4, HOATOTOBKY K KOHTPOJIBHOMY OIIPOCY U 3K3aMEHY.

CamocrosiTenbHas paboTa, HaMpaBJICHHAs HA YriayOJeHUE U 3aKperuieHre 3HaHUH,
a TAK)K€ Pa3BUTHUE MPAKTUUECKUX YMEHUN 3aKIIFOYAETCS B:

- aHalM3e TEOPETHYECKUX M (PaKTHUECKUX MAaTepuajoB MO 3aJaHHOU Teme,
IIPOBEJAECHUU PACUETOB, COCTABICHUU CXEM U MOJIETIEH;
- U3YUYEHUU TeM, BRBIHECEHHBIX HA CAMOCTOATEIBHYIO TPOPAOOTKY;
- U3yYEHUH TEOPETUUECKOTO MaTepralia K MPAKTUYECKUM 3aHATUSM;
- MOATOTOBKA pedepaToB U MPE3CHTAIMOHHOTO MaTepesia K HEMY;
- IOJITOTOBKE K 3a4eTy.
CamocTosdTenbHasi paboTa MO JaHHOW NMCHUIUIMHE MPEACTaBI€HA B BUIE TEM, K

KOTOPBIM MAaruCTpaHTbl CAMOCTOATCIIbHO I'OTOBATCA B HCAYAUTOPHOC BPCM:I.

6.1. TeMbI 1151 CAMOCTOSITEJILHOTO U3Y4YEHUS

1. O6mue cBenenus. Kpurepun kauecTtsa CUCTEM PETYIUPOBAHUS
2. Ilepenatounblie GyHKIIUU U XapaKTEPUCTUKU onTUMaIbHbIX CAP

3. OntumansHbie nepenarounbie GpyHkiuu CAP



4. Tlepexoanbie pyHKMU onTuMaabHbIX CAP

5. YacToTHBIE XapaKTEPUCTUKU onTUMalIbHBIX CAP

6. Jlorapupmuyeckre 4aCTOTHbIE XapaKTEPUCTUKUA PA3OMKHYThIX
ONTUMAJbHBIX CUCTEM

7. IlpuHIMI TOCTPOEHHMS ONTUMAIBHBIX CUCTEM MOAYMHEHHOTO PETYJINPOBAHUS
8. IIpuHIKN KOMIIEHCAIMY TTOCTOSIHHBIX BPEMEHH B CUCTEMAX MOJYNHEHHOTO

peryJaupoBaHUs

Y4eOHO0-MeTOANYECKOE 00ecnieueHne IS CAMOCTOSATeIbHOM padoThI CTYy/IEeHTOB
1. CypxoBa JLLE. MonenupoBaHnue CHUCTEM aBTOMATH3allMM W YMIPaBJICHUS
TEeXHOJIOTHYeCKUMU Tmporieccamu: mpakTukym / Cypkoa JILLE., MokpoBa H.B. —
CaparoB: By3osckoe o6pazoBanme, 2019. — 46 ¢. — ISBN 978-5-4487-0496-3. —
TexcT: a5mekTpoHHBIN // DnekTpoHHO-O0ubOanoTeuHas cuctema [PR BOOKS : [caiit]. —

URL: https://www.iprbookshop.ru/82692.html

2. Arpasan, I'.Il. Cuctembl aBTOMaTHYECKOTO YIPABIECHUS: TEOPHsl, MPUMEHEHHUE,
moaenupoBanre B MATLAB: Yue6noe moco6ue / I'.I1. Arpasan. - CII6.: Jlans, 2013. -
208 c.

3. Enuzapo U. A., MaprembsinoB 0. @., Cxuptnaaze A. I'., TperbsakoB A.A.
MopenupoBanue cuctem: ydebnoe nmocodue / Emmzapos U. A., MaptembsinoB 0. @.,

Cxuptnanze A. I'., TpetbsikoB A.A. — Crapsiit Ockon: THT, 2013. — 136 cTp.

/. OnleHOYHbIE CpeaCcTBA

Texkyuuii KOHTPOJIb
7.1. Bonpocsl k 3a4ety 1 cemectp O®O, 3PO:
OcHOBHBIE IOHATHS.
Cratnueckuii pexum CAP.
CrnocoObl ycTpaHEHHUs! CTaTUYECKOTO OTKIOHEHHUS.
JluHamuueckue crtaliioHapHble pexumsl CAY.
3akoHb! perynupoBanus CAY.
[ToHATHA U yCIIOBUS YCTOMYHUBOCTH.
AnreOpanyeckuii kputepuil ycroitunBoctu Payca — I'ypBura.

Kpurepnii ycroitunBoctu HaiikBucra.

© 0o N o gk~ w0 DdPF

Jlorapugpmuueckuii KpuTepuil ycTOMUUBOCTH.


https://www.iprbookshop.ru/82692.html

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

CrpykrypHas ycroiiunBoctb CAP.

OcHoBHble noka3aTenu kayecrsa CAP.

YacroTtHble kputepuu kayecrsa CAP.

Oo6mas xapakrepuctuka 3anad cuare3a CAP.

[TapannenbHble KOPPEKTUPYIOIINUE 3BEHBSI — 00paTHBIE CBA3H.

I'nGkue KoppeKTupyromue 0OpaTHBIE CBSI3H.

[TocnenoBarenbHble KOPPEKTUPYIOLIUE YCTPOHCTBA.

O6uue ceenenus. Kpurepun kauecTBa CUCTEM PETYIUPOBAHUS
[Tepenatounbie GYHKIIMU U XapaKTEPUCTUKU OoNTUMATBHBIX CAP
OnTumainsHele nepeaarounsie pyHkiuu CAP

[lepexonubie pyHkunu ontuManbHeix CAP

YacToTHbIe XapaKTepUCTUKU onTUMalbHbIX CAP

Jlorapudmuueckre 4aCTOTHbIE XapaKTEPUCTUKN PA30OMKHYTHIX ONTHUMAJIbHBIX CUCTEM
[IpuHIMT MOCTPOEHUS ONTUMAIIBHBIX CUCTEM MOJUYNHEHHOTO PETYINPOBaHUS

HpI/IHHI/IH KOMITI€CHCAIU IMOCTOAHHBIX BPEMCHHU B CUCTEMAX IMMOAYMHECHHOTO PETYJIMPOBAHUSA

7.2. O0pa3en OujieTa K 3a4eTy:

MUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA30OBAHUA POCCUMCKOM ®EJEPAIIIN

POEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/JOKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHEI'O OBPA3OBAHUA

T'PO3HEHCKHH I'OCYJIAPCTBEHHBII HE®TSAHON TEXHUYECKUA YHUBEPCUTET

NUMEHHN AKAJEMHUKA M. I.MUWIJIMOHIMUKOBA

HHCcTUTYT DHEpreTuKu

HNucnunnuaa: CucTeMbl aBTOMATHYECKOT0 YIIPABJIEHU

Hanpasnenue: 15.04.04. ABroMaTtu3anus TEXHOJOTHYECKUX MPOIECCOB U MPOU3BOICTB
[Ipodunp: "ABTOMaTH3ANUA TEXHOJOTHYESCKUX MPOIECCOB U MPOU3BOJACTB "

Cemectp 1

1.
2.

BUJIET Ne 7

OOmas xapakTepucTuka 3agad cunre3a CAP.

HapannenLHLIe KOPPECKTHUPYIOIIHUEC 3BCHBA — O6paTHBIe CB3U.

YTBEPX/EHO:

3aB. Kaeapoii Ha 3acenanuu kadenpsr ATIIIT
POTOKOJ Ne oT /3.J1. XakumoB/




7.3. IlpuMep BHINOJTHEHUS NPAKTHYECKOH PadoThl

esab padoThI:

03HAKOMJIEHHE C BO3MOYKHOCTAMU IIporpaMMHoro komruiekca "MBTVY" Bepcus
3.0;

ocBoeHue mporeayp hbopmupoBanus CTpykTypHoi cxeMbl CAP u ee nmapaMeTpos;

ocBoeHue mporeayp padorsl B pexxume MOJIEJIMPOBAHUE, Bxitouas: BeIOOP
METO/Ia ¥ MapaMETPOB UHTETPUPOBAHUS; BBIBOJ JaHHBIX pacyera v T.II.;

dbopmupoBanue crpykrypHoit cxembl CAP mpocTeitiieit Mojienu, onuchBaeMoi B
NEPEMEHHBIX "'BXOA-BbIXON";

onpeaenenue yctonuuBoctd CAP mnpsaMbIM MOJETUPOBAHUEM NEPEXOIHBIX

IMpOnICCCOB IIPU MMOAAYC YIIPABJLAOIICTO U BO3MYITAIOIICTO BOSJIGﬁCTBHfI.

IHopsinok BeINOTHEHUsI padOTHI

AHaIIN3 CUCTEM YIpPaBJICHUA BO BpGMCHHOﬁ obOnactu mpeamnojgaract 3agaHuc €<
MOJCJIN B IIPOCTPAHCTBC COCTOSIHMU:

X=Ax+Bu 1 y=Cx+Du Q)

Bektop x XapakTepu3yeT COCTOSIHUE CHCTEMbl, MaTpuila A €cTh MaTrpulia
K03 HUIIMEHTOB pa3MEpHOCTH hxNn, B — maTpuia Bxojaa pa3MepHoctd nxm, C —
MaTpHIla BBIXOJa pa3MepHOCTH pxn, D — marpuma o6xoaa pasMepHOCTH pxm. MbI
OrPAaHUYHMBAEMCSI PACCMOTPEHUEM CHCTEM C OJHHUM BXOJOM W OJIHUM BBIXOJOM,
MOATOMY B JAHHOM ciiy4ae m= p=I, a y U u SIBIAAIOTCS CKAJIAPHLIMUA IEPEMEHHBIMHU.

OCHOBHBIMHU 3JIEMEHTAMH MOJIETN B MPOCTPAHCTBE COCTOSHUHN SBIISIOTCS BEKTOP
X u Mmarpuiiel (A, B, C, D). Ilono6Hoe ommcaHue Kak HENb3s JIYYIIEC MOJXOMUT IS
ucrnosib3oBanus cpensl MBTY, B KOTOpoil OCHOBHOW pabouel eIUHUIICH SBISETCS
marpuria. B npeictBurensHocti MBTY oxBaThiBa€T Tak MHOIO Pa3jiW4YHBIX METOJIOB,
0a3uPYIONIUXCS Ha TPOCTPAHCTBE COCTOSHUH, YTO PACCMOTPETh MX BCE MBI IPOCTO HE
MMEEM BO3MOXKHOCTH.

Ecnu 3amana nmepematounass GyHKIIHSI, TO MBIl MOXKEM MOJYIUTh SKBUBAJICHTHYIO
MOJIENIb CUCTEMbI B MIEPEMEHHBIX COCTOSIHUS U Hao0opoT. s atoro B MBTY umerorcs

nBe GyHkuU: GYHKOMS SS TO3BOJIIET MEPEUTH OT TNepenaTouHor (YHKIHMH K



NPEICTABICHUIO CUCTEMBI B TPOCTPAHCTBE COCTOSHUM, PyHKIUS tf BRITOTHIET 00OpaTHYIO
3a1aqy.

num=[2 8 6]; den=[1 8 16 6];
sys_tf=tf(num,den);
sys_ss=ss(sys_tf)
Puc. 1. IIpeoOpa3zoBanue nepeaatoyHoil GyHKuU B hopmy (Hha3oBoii epeMeHHOH B

npoctpancTBe coctosauit (ckpunt MATLAB).

>> convert
a=
X1 X2 X3
x1 -8 -1 -0.1875
X2 16 0 0
X3 0 2 0
b=
ul
X1l 2
x2 0
x3 0
c=
X1 x2 X3
yl 1 0.25 0.09375
d=
ul
yl 0
Continuous-time model.
Puc. 2. IIpeobpazoBanue nepenaroqHor GpyHKIuH B GopmMy $a3oBoOi MepeMeHHOH B

npocTpaHCcTBe cocTossHuM (Pacmeuatka pe3ynbTarta).

Pewennie nepBoro u3 ypapuenui (1) umeer Bunu:
t

X(t) = exp(At)x(0) + jexp[A(t —7)]Bu(r)dr
0

MatpudHast SKCIIOHEHITHATbHAST (QYHKITUS €CTh IIEPEXOIHAs MAaTPHIIA COCTOSTHUS
D(1), 1.e. @(t)=exp(At). J1ns BEIYUCIICHUS TIEPEXOTHON MATPHIIBI COCTOSTHUSI IIPU
3aJJaHHOM IIIare JUCKPETHOCTH TI0 BPEMEHH HCIIONIb3yeTCsl (YHKITUS EXPM.
>> A=[0 -2; 1 -3]; dt=0.2; Phi=expm(A*dt)
Phi =
0.9671 -0.2968
0.1484 0.5219



Puc. 3. Beruucnenue nepexoaHOW MaTPULbl COCTOSHUS IIPH 3aJaHHOM Iare
JUCKPETHOCTH At = dt.

BpeMeHHbIe XapaKTepUCTUKU CUCTEMBI MOYKHO TAK/KE MOJIYYUTH C IIOMOIIIBIO
GyHkimu ISim. Dta pyHKIMs AOMyCcKaeT KakK 3a/laHAe HEHYJICBBIX HAYaIbHBIX YCIOBHH,
TaK ¥ BXoaHOU (yHKImuU. Berancimm peakimio RLC-nienu ¢ nomoribto GpyHkimu 1Sim.

>> A=[0-2; 1 -3]; B=[2; 0]; C=[1 0]; D=[0];
>> sys=ss(A, B, C, D);

>> x0=[1 1];

>> t=[0:0.01:1];

>> u=0*t;

>> [y, T,x]=Isim(sys,u,t,x0);

>> subplot(211),plot(T,x(:,1));

>> xlabel('Time(s)"),ylabel("X_1")

>> subplot(212),plot(T,x(:,2))

>> xlabel('Time(s)"),ylabel("X_2")
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Ilnanupyemble pe3yJabTaThl OCBOEHUSI KOMIIETEHIIUN

Kpurtepun oneHuBanus pe3yaibTaToB

0o0yu

CHHUSA

He 3aureno

3aureHo

HaunmeHnoBanue
OIICHOYHOT 0
cpeacTBa

OIIK-5 CriocobeH pa3pabaTbiBaTh aHAIMTUYECKHE W YWCIICHHBIE METOJBI TPH CO3/IaHMM MaTeMaTHYeCKUX MOJIeJiel MalluH, MPUBOJOB, 00OPYHIOBaHUS,

CUCTEM, TCXHOJIOTUYCCKHUX ITPOLECCOB,

3HATD:
CtpykTypy ® BHABI OOECMEYEHUs] CHUCTEM aBTOMATH3allMd M CHCTEM
ynpaBneHHsI, U Uux HO}ICI/ICTGM;

®parMeHTapHble
3HAHUA

CdopMupoBaHHEIE,
HO COZIepIKaIlne
OTJCIbHBIC MPOOECIIBI
3HAHUSI
ChopmupoBaHHbie
CHCTEMaTHYECKHE
3HAHUSI

YMeTh:
BHIOMpATh  alapaTHblE  CPEACTBa
AQBTOMATH3aIlUU U YIIPaBJICHUS;

Ipu IMPOCKTUPOBAHUU CHUCTEM

YactryHble yMEHUS

‘YMeHus MoJHbIE,
JIOIYCKAFOTCSI
HEOOJIBIINE OMIHOKH
ChopmupoBaHHbIe
YMEHHS

Baajgerb: HaBbIKaMU MNOCTPOCHUA CHUCTEM aABTOMATUYCCKOTO YIIPABJICHUS
InpoucccaMu.

Yactuaaoe
BJIaJICHE HABBIKAMU
Hecucremarmaeckoe

TpUMEHEHNE
HABBIKOB

YcnemHoe u
CHUCTEeMaTHYECKOE
TIpUMEHEHUE
HaBBIKOB,
JIOITyCKAFOTCS
poOesl

[IpakTuueckue
padoThI
busnersl ¢
BOIIPOCAMHU

7.4. Onucanue moka3arejel M KPUTEPUEB OLCHUBAHUA KOMIIETEHIIMH Ha PA3JIMYHBIX JTalax HMX (l)OpMPIpOBaHI/IH, OIMHCAaHHE IIIKAJbI
OICHUBAaHUA.

Taoauna 5



8. Ocol0enHOCTH peasM3aluy JMCHUIIMHBI 1JISl HHBAJMIOB U JIMI C
OrpPaHUYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbBSI.

JIist  OCyIIECTBJIICHHSI TIPOLEAYp TEKYIIETO KOHTPOJS YCIEBaGMOCTH U
MPOMEKYTOUYHOM aTTeCTalii OOYYarOMIMXCS CO37aHbl (DOHIBI OIEHOYHBIX CPEJCTB,
aJanTHPOBAHHBIC JJISI HHBAIHUJIOB U JIUI] C OTPAHMYCHHBIMU BO3MOYKHOCTSIMU 3I0POBbS
U TIO3BOJISIONINE OIEHUTh JOCTMDKCHHE WMHU 3aIUIAHMPOBAaHHBIX B OCHOBHOMU
o0pa3oBaTeILHON MporpaMMe PEe3yJIbTaTOB O0yUYEHUS U YPOBEHBb C(HOPMHPOBAHHOCTH
BCEX KOMIIETEHIINH, 3asABJICHHBIX B 00pa3oBaTeabHOM porpamme. dopma nmpoBeAcHUs
TEKYIICH aTTecTaluu JJIss CTYJICHTOB-WHBAJIUIOB YCTAaHABIMBACTCA C YYETOM
WHANBUAYATBHBIX MCUXO(PU3NUECKHX OCOOCHHOCTEH (YCTHO, MHUCHhbMEHHO Ha Oymare,
MUCHMEHHO Ha KOMIIbIOTEpE, B ()OpME TECTUPOBAHMS W T.I1.). [Ipy TECTUpOBaHHUM ISt
CTa0OBUIAIIUX  CTYJCHTOB  HUCIOJB3YIOTCA  (OHABI  OIICHOYHBIX CPEJICTB  C
YKPYIHEHHBIM mpudToM. Ha sK3aMeH mNpuriamaercs CONMPOBOXKIAAONINN, KOTOPBIH
oOecrieynBaeT TEXHUYECKOEC COMPOBOXJICHUE CTyneHTy. Ilpum HeoOXoauMocTu
CTYJIEHTY-UHBIHAY TPEIOCTaBISETCS JOMOJIHUTENBHOE BpeMs [JIsi TOJITOTOBKHU
OTBETa Ha dKk3ameHe (win 3ayete). OOyJaroumecs: ¢ OrpaHMuYEeHHBIMU BO3MOXHOCTSIMU
3I0pPOBbSI M 00YYaIOIIHMECs] MHBAIUBI 00E€CTIEUNBAIOTCS MIEUYATHBIMU U AJIEKTPOHHBIMU
oOpa3oBaTebHBIMH  pecypcamMu  (IIporpaMMbl,  ydeOHble  TocoOust IS
CaMOCTOSATEIILHON paboThl M T.1.) B (hopmax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX

3I0POBbSI 1 BOCTIPUATHS UH(POPMAITUU:

1) I WHBAIHMIOB W JIMI] C OTPAHHMYCHHBIMH BO3MOXKHOCTSIMH 370POBbSI IO
3peHuIo:

- AJS cJienbIX: 33JaHus IS BBIIOJHCHUS Ha CEMUHApaxX W MPaKTUYECKUX
3aHATHSIX OoopMmisitoTcss penbedHO-ToueyHbIM MpudToM bpaiitng wim B BuIe
ANEKTPOHHOTO  JIOKYMEHTa, JOCTyIHOTO C  TOMOIIBI0  KOMIBIOTEpa  CO
CHEIUANTN3UPOBAHHBIM ~ MPOTPAMMHBIM ~ OOECIeYeHUEeM  JJIsi  CHEMbIX,  JH00
3aUNTHIBAIOTCS ACCHCTEHTOM; TMCHMEHHBIC 3aJaHusl BBIMOJHSIIOTCS Ha Oymare
penbeHO-TOUEUHBIM mpudpTom bpaiins 158105 Ha KOMIIBIOTEPE co
CHEIUANM3UPOBAHHBIM ~ TPOTPAMMHBIM ~ OOECIIEYCHHEM ISl CJETBIX  JIHOO
HAJMKTOBBIBAIOTCS ACCHCTCHTY; OOYyYalOMMMCS IS BBITIOJIHCHHS 3aJaHUSl TIPU
HEOOXOIMMOCTH TIPEIOCTABISETCS KOMIUICKT TMHCHbMEHHBIX TPHHAIICKHOCTEH U

Oymara st mucbMa pelibeHO-ToueYHbIM 1pudToM bpaiins, KoMmmobloTep CO



CHIEIUATIM3UPOBAHHBIM MTPOTPAMMHBIM 00€CTICYEHUEM JIJISl CIETIBIX;

- I caa0o0BMAAIIMX: OO0ECMEeYMBAeTCS HMHAUBUIYAIbHOE PaBHOMEPHOE
ocemienne He MeHee 300 irokc; oOydarouuMcs Ui BBIIOJIHEHHS 3aJaHUs MpU
HEOOXOIMMOCTH MPEAOCTABIIAECTCS YBEJIMYMBAIOIIEE YCTPOMCTBO; BO3MOYKHO TaKkKe
HCIIOJIb30BaHUE COOCTBEHHBIX YBEIIMUUBAIOIIMX YCTPOICTB; 3aIaHUs JJIsl BHIMOJTHEHUS
3a1aHui 0OPMIISIIOTCS YBEIIMUCHHBIM MIPUPTOM;

2) N7 WHBAJIWIOB W JIUI[ C OTPAaHMUYECHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI IO
CIyXy:

- Mg TAyXuxX W cjaadocablmamux:  o0ecreyuBaeTCs  HaJudue
3BYKOYCWJIMBAIOIICH anmmapaTypbl KOJUICKTUBHOTO TOJIb30BaHUsI, PU HEOOXOIUMOCTH
o0ydJaromumMcs MPeOCTaBISETCS 3BYKOYCHIMBAIOIIAS allliapaTypa UHAUBUYATIbLHOTO
MOJIb30BAHMS; IPEIOCTABIISIOTCS YCIYTH CYypJOTIePEBOIUMKA;

- IJISl CJeNOrJyXWX JOIMYCKAaeTCsd MPUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOIIETO
yciayra  TudiaocypaonepeBoqunka  (MoMUMO — TpeOOBaHUM,  BBITOJIHIEMBIX
COOTBETCTBEHHO ISl CJICTIBIX U TIIYXHX);

3) ISt TUI] C TSOHKEIBIMUA HApYIICHUSIMU PEUH, TIYXUX, CIa00CIIbIIIAIINX JCKITHH
U CEMUHapPbI, TPOBOJAUMBIE B YCTHOU (popMe, MPOBOJATCSA B MUCbMEHHOU (hopMme;

4) nns WHBAIKAOB M JIMI[ C OrPAaHMYCHHBIMH BO3MOXKHOCTSMH 3JI0POBbS,
HMEIIHUX HAPYIIEHUS ONMOPHO-IBUIaTeJIbHOI0 annapara:

- JUIS JII C HApyUICHUSIMU OTOPHO-IIBUTATEIHHOTO amnmnapara, HapyleHUSMH
JIBUTATENbHBIX (QYHKIMA BEPXHUX KOHEYHOCTEH WM OTCYTCTBHEM BEPXHUX
KOHEUYHOCTEW: MHUCBMEHHBIE  3aJlaHHusl  BBINOJHSIOTCS HA  KOMIIBIOTEpE  CO
CHEIUANTM3UPOBAHHBIM ~ NPOTPAaMMHBIM ~ 00€CTIEUeHUEM WJIM  HAJUKTOBBIBAIOTCS
ACCHUCTEHTY; BBIIIOJHEHUE 3aJaHUN (TE€CTOB, KOHTPOJBHBIX paldoOT), MPOBOAUMBIE B
MUCBMEHHOW (opme, TpoBOASTCS B YCTHOW (Qopme myTem ompoca, Oecembl C

oOydJaromumcs.
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9. YueOHO-MeTOAMYeCKOEe M HHPOPMALIMOHHOE o0ecTieyeHHe TUCIUNINHBI

Jlureparypa

1. CazonoB I'.I'. OcHOBBI TEOpHUHM AaBTOMATHUYECKOTO YMpaBIEHUA: Yy4yeOHOE
nocobue / I'.I'. CazonoB. — Ctapsiit Ockon: THT, 2015. -236¢.

2. B.A. Kapramos, A.b. Kapramos, O.C. Koznos, I'.C. Ilapxomenko, C.I'.
[Tapxomenko. CucTeMbl aBTOMATHYECKOTO PEryJIUpOBAHMS: MPAKTHUKYM IO
MareMaTudeckomy mojenupoBanuio / nmox pea. b.A. Kapramosa. — Uzn. 2-e,
nepepab. u pon. — PocroB v//l: ®enuke, 2015. — 458 c.: un. + CD. — (Beicuiee
oOpazoBaHue).

3. Tanbnepun M.B. ABromaTuueckoe ympapieHue: ydyeOHuk. — M.: U]
«DOPYM»: UHDPA-M, 2015. — 224 c.

4. Tlerpako 1O.B., Jlpaues O.M. Teopus aBTOMATHYECKOTO YIPABICHUS
TEXHOJOTHYECKUMH cucTeMamu: yudeOHoe mnocodue — Crapsiii Ockon: THT,
2015. — 352c.

5. I'aBpuno A.H., bapmeroB FO.I1., XBocTtoB A.A. Teopuss aBTOMaTHYECKOTO
YIPaBJICHUS TEXHOJIOTMYECKUMHU OOBEKTaMM (JIMHEHHBIE cHUCTeMBI). YdeOHoe

nocobue (kuura). BopoHexckuii rocy1apcTBEHHBI YHUBEPCUTET UHKEHEPHBIX

texHosoruii. 2016r. ObC «IPRbooks».

10. MaTtepuaibHO-TeXHHYECKOE o0ecrevyeHne TUCIUIMIUHbI

Jucruiuinaa oOecrieyeHa KOMITbIOTEpPHBIMH Kiaccamu (4-29, 4-35, 4-37),
OCHAIIEHHBIMU MTPOEKTOPAaMHU, UHTEPAKTUBHBIMH U MAarHUTHO-MapKEPHBIMU TOCKAMHU.

10.1. MaTepuajibHO-TeXHUYeCKas 0a3a

[IporpamMmmHoe oOecrieueHre no JUCIUILIMHE:

1. Matlab Simulink

2. MBTY

10.2. IToMemieHHs ISl CAMOCTOSITEIbHOI PadoOThI.

Y4eOHbIC ayIUTOPUU JUIS CaMOCTOSTEIbHON padotel — 4-29, 4-35, 4-37, 1.

I'posusbii, [Ipocnext Xycenina HMcaesa 100.
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Aynutopun 4-29, 4-35, 4-37 ABASAIOTCS KOMIIBIOTEPHBIMU KJIacCaMu € JIOCTYIIOM K
CEeTH HMHTEpPHET, OCHAILEHHBIMHU JMIIEH3UOHHBIM NPOTpaMMHBIM oOecrieueHueM MS

Windows u MS Office.

PaspaboTunk:

noreHT kad. «ATIIID» /Xaxumos 3.J1./
CoraacoBano:

N.o. 3aB. kadenpoit «ATIII» /XakumoB 3.J1./
Hupexrop IYMP /MaromaeBa M.A./
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