denepaabHOE areHTCTBO MO 00pa30BaHHIO

o o ®opma
VY IbSHOBCKUI FOCY1apCTBEHHbIH YHUBEPCUTET

®-Paboyas nporpamma o JUCLHUIUINHE

Temamuka KOHmMPOALHBIX padom
CroxacTuueckue Mmojeu u oneHku (PI'd)

Kontponbhast padora Nel: /[nHaMuueckre MOJENHM C HEMPEPHIBHBIM BpemeHeM. [Ipen-
CTaBJICHUE B IIPOCTPAHCTBE COCTOSIHUU. [lepexon oT 0AHOro onucaHus K ApyroMy. /lekommosu-
1Sl CUCTEMBI — BbIJEJIEHUE TOJHOCTHIO YIPABIIIEMOI M MOJTHOCTHIO HAOJI0/1aeMOI YacTH CHC-
TEMBI.

TunoBoe 3aganue (HIKe naroTcs 42 BapuaHTa 3TOTO 3aIaHUS I CTYICHTOB):

JlaHO onmcaHue CUCTEMBI B IPOCTPAHCTBE COCTOSHUIMA:

d(t) [ 0 1 0 [t] 0]
— =1 0 0 1 {at)+ 11 0 ult)
dt [ I. J /

-2 -5 -4 01
At)=[1 1 0]ax(t)

T'pebyerca:

1. TTocTpoONTE SKBHBAIEHTHY 10 MOIEIL B IIPOCTPAHCTEE cOCTOAHUT (0 2 BXOILY ), B KOTOPOI
OTJe/IEeHB] TepeMeHHble, 00pas3yonue 1acTh 1, — MOJIHOCTBI VIIPABIAEMYIO 1 HaDIH ae-
MY I0.

2. OnpenenmuTs, K KAKOI KATErOpHH — ¢ TOUKH 3PeHHs CBOICTB yIPaBIgeMOCTH 1 HAD/TIO-
JaeMOCTH — OTHOCHTCH JIPYTasd 9aCTh MEPEMEHHBIX COCTOAHMS.

3. IlponnmocTpuposaTs pemenne 110 . 1 n 2 6mok-cxemoll win rpadom skeuBaIeHTHON
MOJTETH.

BapuaHTH 3a7a4 419 KOHTPOJOBHON paborbr Ne 1

BapuaaT 1.

dzfe) 0 1 0 00
—— 0 0 1 e+ |1 0]um

at 2 5 —4 01

At)=[1 1 0]a(t)
Bapuanar 2

10 0 0

0 _| Y]

dz(t) 0 1 o)+ ] 10

Bapuanar 3
N 0 1 0 00
dr(t) N ,
JE;’— 0 0 1 |z +|1 0w
‘ 4 -9 —6 0 1

t)=[1 1 0]zt
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BapuanT 4.

0 1 0 00
dl(;‘”_ 0 0 1 |2+ |1 u(t)
¢ 5 11 -7 0 1
2t)=[1 1 0]x(t)
BapwuanT 5.
- 0 1 0 0
da(t
Z}J: 00 1 |at)+ |1 ult)
' 6 —13 —8 0 1
2t)=[1 1 0]xz(t)
Bapuanrt 6.
- 0o 1 0 0 0
da(t
;‘;J 0 1 |zt)+ |1 0 |u)
' —7 —15 -9 0 1
2t)=[1 1 0]xz(t)
BapwuanT 7.
. 0o 1 0 0 0
d::;‘t;] =1 0 0 1 r(t)+ | 1 ul(t)
‘ 8 —17 —10 1
dt)=[1 1 0]t
BapuanaT 8.
, 0o 1 0 0
da(t
Zijz 0 0 1 |a@®)+]|1 0fud
9 —19 —11 01
2t)=[1 1 0]zt
Bapuaar 9.
0o 1 0 0
dt;;”: 0 0 1 |+ |1 0|u@
~10 —21 —12 1
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Bapunaur 10.

0 1 0 0
di;”: 0 0 1 |zm)+|1 0|
! 11 —23 —13 1
2t)=[1 1 0]=(t)
Bapuaur 11.
L 0 1 0 0
dae(t »
Zi”: 0 0 1 |zt)+|1 0]|ul)
12 25 14 01
2t)=[1 1 0]x(t)
Bapunaur 12.
0 1 0 00
di;”: 0 0 1 lazt)+ |1 u(t)
! _13 —27 —15 01
2t)=[1 1 0]=(t)
BapuanT 13.
» 0O 1 0 00
ds;"”: 0 0 1 |zt + |1 0]u)
‘ _14 —20 —16 01
At)=[1 1 0]zt
BapuanT 14.
. o 1 0 00
di;:" = 0 0 1 r(t)+ | 1 u(t)
15 —31 —17 01
2t)=[1 1 0]a(t)
BapuanT 15.
» 0O 1 0 00
ds;"”: 0 0 1 |zt + |1 0]u)
‘ _16 —33 —I8 01

At)=[1 1 0]zt
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Bapuant 16.

N 0 1 00
d(t
:;[ ) _ 0 0 1 e(t)+ | 1 0 [ ult)
t 17 —35 —19 1
z(t) = [1 | 0]1‘(?_)
BapuanT 17.
0o 1 0 0
di;‘”: 0 0 1 |z)+ |1 0 |ul
t _18 —37 —20 1
t)=[1 1 0]a(t)
Bapuant 18.
. 0o 1 0 0
di;‘tj: 0 0 1 e(ty+ 1 1 0 [ ult)
t 19 -39 —21 1
2t)=[1 1 0]a(t)
Bapmaur 19.
0o 1 0 0
di;‘”: 0 0 1 |ze)+|1 0 |u
‘ 20 —41 —22 1
At)=[1 1 0]a(t)
Bapmnaur 20.
0o 1 0 0
dzr‘”: 0 0 1 |ze)+|1 0 |u
t 91 —43 23 1
2t)=[1 1 0]x(i)
Bapuaur 21.
. 0o 1 0 00
dar(t
;iJz 0 0 1 lz®)+|1 0/u
_99 45 —24 1
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Bapunaur 22.

0o 1 0 0
dt;;”: 0 0 1 |a(t)+|1 0] u
—23 —47 -25 1
At)=[1 1 0]a(t)
Bapunaur 23.
» 0 1 0 0 0
d;;“: 0 0 1 |z+ |1 0] u@
—24 49 —26 01
2t)=[1 1 0]x(t)
Bapuanr 24.
1 0
f%“ 0 1 |z(t)+ |1 0| u®
—925 K1 —27 1
2t)=[1 1 0]x(t)
Bapuanar 25
0 1 0
dt;fj 0 0 1 |zt)+ |1 0] u@
—26 —53 —28 1
2t)=[1 1 0]=(t)
Bapuanr 26.
» 1 0
da(t
thJz 0 1 |z(t)+ |1 0| u®
—27 —55 —29 01
2t)=[1 1 0]x(t)
Bapunaur 27.
0o 1 0 0
di;”: 0 0 1 |zt)+ |1 0| u
‘ 98 57 —30 1
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Bapuant 28.

" 0o 1 0 0
dr(t » ,
th”z 0 0 1 |z +|1 0] ul

—29 -59 —31 01
2t)=[1 1 0]=z(t)
Bapuanr 29.
0o 1 0 0
dt;;”: 0 0 1 e+ |1 0|
—30 —61 —32 1
2t)=[1 1 0]a(t)
Bapuanr 30.
» 1 0
d;;“: 0 1 |2+ |1 0 |u)
~31 —63 —33 01
2t)=[1 1 0]a()
Bapuanr 31.
n 0 1 0 0 0
dt;;”: 0 0 1 e+ |1 0|
—32 —65 —34 01
2t)=[1 1 0]a(t)
Bapuanr 32.
n 0o 1 0o 00

dx(t
5;" b=l 0 0 1 |an+]| 1 0| u
‘ 33 67 —35 0 1

2t)=[1 1 0]x(t)
Bapuanr 33.
» 0o 1 0o 0 0

dr(t » .

E”: 0 0 1 |zt)+ |1 0fuw
! 34 69 36 01

2(t) = [ 1 1 0 ] x(t)
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Bapunaur 34.

. 10 00
dt;‘tj: 0 0 1 e(t)+ 1 1 0| uft)
t 35 —71 —37 01
2(t) = [1 | U]I(i‘.]
Bapuanr 35.
0 1 00
dt;‘”: 0 0 1 |zt)+ |1 0]|u@
‘ 36 —73 —38 1
t)=[1 1 0]a(t)
Bapuanr 36.
0 1 00
di;‘”: 0 0 1 |zt)+ |1 0]|u@
‘ 37 75 —30 1
2t)=[1 1 0]=(1)
Bapuanr 37.
. 0o 1 0
dr(t
thJz 0 0 1 |zt)+|1 0]|u®
38 7T 40 1
2t)=[1 1 0]a()
Bapuanr 38.
L 0 1 0
dr(t
E;J: 0 0 1 |z®)+ |1 0|u@
30 79 41 1
2t)=[1 1 0]a()
Bapuanr 39.
. 0 1 0 00
dt;‘”: 0 0 1 |zt)+ |1 0|ue
‘ 40 —81 —42 01

z(t) = [ 110 ] x(t)
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Bapunaur 40.

§ 0 1 0 0
di;‘” | o 0o 1 |z)+|1 0]u@
‘ 41 —83 —43 1
2t)=[1 1 0]x(i)
Bapuaur 41.
, 0 1 0 00
dr(t L )
i;t 'l 0 0 1 |z+]1 0|
42 85 44 01
At)=[1 1 0]x(t)
Bapunaur 42.
. 0 1 0 00
de(t .
E‘; J_l o 0 1 |+ |1 u(t)
_43 —87 —45 01

KonTtponbnas padota Ne2: Onpenenenrne CBOMCTB MOJHOW YIIPABISIEMOCTH U TTOJTHOW Ha-
OJIF01TaEMOCTH 3aJIaHHOW BBIPOXKIACHHOU CHCTeMBI. MeHTuduKanus ypaBHEHUNH CUCTEMBI IO €¢
nepeaarouHort pyukmuu. CTpykTypHBIe cXxeMbl. CTaHaapTHas ynpasisgemas Mozaesb. CTaHmapT-
Has HaOmogaemas mMojenb. KaHoHWYeckass MOJelh MHOTOMEPHOW CUCTeMbl. AHAllU3 CBOWCTB
yOpaBIsieMOCTH W HaOJIIOJAaeMOCTH BCEX YKa3aHHBIX BapUAHTOB MOJECIUPOBAHMSI CHCTEMBI.
OO0ocHOBaHHE MAaTEMATUYECKON MOJCIIH, SKBUBAJICHTHOM 3aJJaHHONU CHCTEME.

Tumnosoe 3axanue:

Hana nuaelinas nuHAMMTECKAS CHCTEMA, COCTOANIAA W3 JIBYX MMOCTIEI0BATEILHO COTH-
HEHHBIX 3JIEMEeHTOB. ZJIeMeHTEl XapakTepPH3yoTes nx nepeaaToanMi dyakmmavu G s)
u (p(s). g onucapusd CHCTEMBI HCHOIB3YIOTCA Caeayloniue (pu3uaeckne nepeMennsle:
BxOAHON ynpasstommil curaan u(t) , npoMe;xyTouHBI CHrHAN Mex Iy aemenTanm (1)
U BEIXOJHOI curaasn 2(t).

MNmerwTea TeTBIpE BAPHAHTA COETHHEHHA 3/T1eMedTOE CHCTeMEL, ITO OInpeneideT TaK Ha-
spiBaeMyr0 (usnieckyio mogers (DM):

Bapuant 1: Bxoanoii spement — 6ok (+1(s) . Bexonnoil snement — ook (3(s).

Bapuant 2: Bxoguoil sjpement — 6aox G2(s) , Boxognoil spement — 6pox Gy(s) .

Bapuant 3: Bxoxnoit spemenT — 60k (3(§), BHIXOIHON 3/1eMeHT — DapaLIeILHoe Co-
eIMHeHNe JBYX DJIOKOB, ABIAININNCH 3IEMeHTAMH PA3JIOAKeHHs Ha IPOCTEIe apobn Oy HK-
muu ((s).
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BapmanT 4: sxogaolt 31eMeHT — DapanielbHoe COSIHHEHHE IBYX OM0KOE, ABTAOIHNCA
9JIEMEHTAMH Pa3/I0KeHNn Ha IpocTeie qpotn ¢yakmun (1(s§), BEIXOIHON s/1emeHT — DJI0K
(9 5) .

BapuanTel kOHTPOILHON paboTel NPHUBEIEHBL B Ciepyomell Tabaune (1o ¢nucky rpyu-
NBEl CTYIEHTOB):

N sapuanTa Bapuanr coemumenuns BapwmanTer nocrpoenna ©M
IIEMEHTOB
1 1 1
2 2 2
3 3 3
4 4 1
5 1 2
6 2 3
7 3 1
8 N 2
9 1 3
10 2 1
11 3 2
12 4 3
13 1 1
14 2 2
15 3 3
16 4 1
17 1 2
18 2 3
19 3 1
20 3 2
21 1 3
22 2 1
23 3 2
24 4 3

Tpebyerca B cpok 10 22 aexabps ¢IaTe HA NPOBEPKY (/18 J0IyCKa K 3mMHel ceccin)
MHCEMEHHYIO PafoTy ¢ PelleHneM CAeIyIOMIHY 3414 10 3TOMY KOHTPOJIBEHOMY 38IaHHIO:

1. [TocTpouTe MOmeNE COCTORHIA 1 MOJIEIE HAOMIONEHIA, HCHOIB3Y 0NV 0 (DH3NIECKHE
nepemenasle cucTembl (dusunueckyio mozens — OM). [Toerpoenne dusuaeckoll Monenn
BECTH N0 CIIEIYIOMHM BapHaHTaM:

e Bapmant 1: Ha ocuose crapmapraOfl ynpasnsgemoil mogenn (CYM).
e Bapuant 2: Ha ocnose crannaprroit mabmogaemoil momenn (CHM).
e Bapuant 3: Ha ocnose kanonmueckoit (KM).

2. OupenermuTe 2(t) xax obmee pemenne COOTBETCTBYIOmMEro mauddepeHnnaiLHoro
VpaBHEHHH, BHIMHCATE €0 B ABHOM BHITE.

3. Onpenenuts, obnagaer mu dusnueckasd mMomens cBoOHcTBaME MONHONE ynpagigemo-
ctu u noanoil mabmoraemoct. [Ipn Kakux yeloBHAX 5TH CBOMCTBA, a Takye CBOHCTBO
VCTORTHBOCTH, MOTYT OBITE YTPATIEHEI!
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4. [TocTpouTs TpH MaTEMATHIECKHE MOJIETH, OTBeTalonne Tanaoll cueTeme:

- CTAHJIAPTHYIO VIPABIAEMYIO MOIEID,

- CTAHJIAPTHYIO HabIOgIaeMyo MOIeIb, H

- KAHOHWU'TECKY) MOIENb.

e kazk1oil Mozenn npoaHaIH2HpPOBATE CBOHCTEA mOIHON YIpPABIAeMOCTH | IIO/THOH Ha-
DIII0IAEMOCTH.

5. [TocTpouTs MOneMs B HPOCTPAHCTEE COCTOAHMN, 3KBHBAIEHTHY 10 TadHOH cucTeme, B
KOTOPOI ITO/THOCTEIO YIIPAB/IAeMAad H HOJTHOCTHI0 HabIo1aeMasd TacTh 0TIe/1eHa OT OCTAa b
HOIl TacTH.

6. [To pesyasratam npoxenanuoll patoTer chopuyHpPOBATE BEIBOIBI, KOTOpee Bawm
NpeJICcTaB/IA0TCH ODNIE3HATHMBIMHE JIJIH 38,18 IOCTPOSHIA MaTeMaTHTeCKHX Moaenell pe-
AJIBHBIX JIHHAMHYECKHX CHCTEM.

7. JaTe passepnyTele OTEeTHI Ha CI€IYIONIHE KOHTPOILHBIE BOIPOCHL

- KakHM 00pa30M CBOHCTBA VIPaBIAeMOCTH, HAOIIOMIAEMOCTH B YCTOHTHBOCTH CHCTEMEI
npoasnAored 8 2(f) 7

- Kax HalTh, noab3yachk obmuM pemenneM 2(f), IMIYILCHYIO HEPEXOAHYIO XapakTe-
PHCTHKY U OEPEIATOMHY 0 (DY HKITHIO CHCTEMBI!

- MOXKHO JIH HOCTPOHTL KAHOHHYECKYH) MOIEIb, HOJMHOCTLH) SKBHBATCHTHYIO JAHHOMN
cucTeme, u ecnu “na”, TO KAk 9T0 CaeaarTn’?

- Kakofl CMBIC]T 3aKTIOUEH B TePMHHaX “CTaHJapTHas yIpapiademas W “CTaHIapTHas
uHabmonraeman” MoIean?

- KAKHE YCIIOBHS SKCIIEPUMEHTA HYZKHO IPEeII0I0KNTE, 1T006! Habmonenusd sxomna, (1)
u BexOga (1) cucTemsr ¢ m3secTHON nepemaToanoil dpyHKmmell He DaBaIn BO3MOMKHO-
cTH O0OHAPYIKHTE BBIPOMIEHHOCTE CHCTEMBI, TO €CThH HAJIHYHE B CHCTEME HeyIIpPaBIAeMOl
1/ mwn HeHabToIaeMoll TACTH !

I puneaanns:

1. Kontponenyw pabory reobxonumo cnats 1o 22 nexabpsa B oTaensHOI TeTpann. Kpo-
ME ITOTO, HA MOC/IEIHEM CEMHHAPE HY¥KHO CIIATEH HA MPOBEPKY TETPAIE C MO/IHBIM PEITeHH-
€M BCEX JOMAIIHAX (CAMOCTOSTEILHO BEIIOTHEHHLIX ) 3a1aHNI1, BLIOPAHHLIX, B TACTHOCTH,
n3 pasnena “Camocrogrenpaas pabora’,

2. Peaynprarwn nposepkn Kontponenoit padorer Nt 1, Konrponenoit paborer Ne 2 n
Jomammmx 3a1a0nii HEIOCPeACTEEHHO BJINSIOT Ha, HTOTOBYIO (9K3aMEHAMOHHYIO) OIEHKY
10 JAHHOMY Ky PCY.
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