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AHHOTaIUA
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1 IHenun u 3ama4dnm

[le/1bi0 BBIIOJIHEHNS JAHHONH KOHTPOJIbHON pabOThI SBJISIETCsI OCBOEHIE HABbI-
KOB MCCJIEJIOBAHUS JUCKPETHBIX U JUCKPETHO-HENPEPBLIBHLIX JUHAMUYECKUX CUCTEM.
J171s1 BBITIOJIHEHUST PAOOTHI IIPEJIIIOJIAETCs UCIIOIb30BAHIE METOI0B JUCKPETU3AINN Hellpe-
PBIBHBIX CHCTEM, SKBUBAJECHTHBIX ITPEOOPA30BAHUIT CTPYKTYPHBIX CXEM, KJIACCUIECKUX
METO/IOB ONpeJe/IEeHNsT YCTOMYNBOCTU JUCKPETHBIX CUCTEM U JIP.

Kpome Toro, cryaeHTaM HEOOXOJNUMO BBIIOJHUTH YUCJIEHHOE MOJIEJIMPOBAHIEe
uccJjelyeMoit IMHaMUYecKoil cucTeMbl U CPABHUTL Pe3YJIbTaThl MOJAEJIUPOBAHUSA JIUC-

KPETU3UPOBAHHON U MCXOIHON CUCTEM.

2 Brpibop BapuanTa 3agaHudg

cxoabIMu JaHHBIME I BBITTOJIHEHNsST KOHTPOJILHOM paboThI SBJISIETCsS CTPYK-
TypHasd CxeMa JIMHAMUYECKOIl CUCTEeMBbI, MaTeMaTU4eCKUe MOJICIN HEeIIPEPbIBHBIX 3Be-
HbEB BXOJAIINX B COCTAB CUCTEMBI, & TaKyKe PEKYpPEHTHOE ypaBHEHUE JUCKPETHOIO
9JIeMeHTa C 3aJJaHHBIM TIEPUOJIOM BpeMeHHoil nuckpernsanuu. s Boibopa 3aianus

HEOOXOIMMO:

a) Omnpenemuts HoMep Bapuanta N. Homep BapuaHTa cOOTBETCTBYET JBYM IO~

caeHUM HudpamM HOMepPa 3a4eTHON KHUMKKI.

0) BeibpaTh B COOTBETCTBHU CO CBOMM HOMEDOM BapHAHTa MapaMeTpbl UCCIIe-

JlyeMoil cucTteMbl B TyiaBe 4.

3 3aJaHme Ha KOHTPOJILHYIO PadoOTy

3.1 Oommue cBeaeHud

B nanHoM pasjesie IpUBOIUTCS IepedeHb 3aJaHiil KOTOpble HeOOXOIMMO BhI-

IIOJITHUTH B KOHTPOJIbHOI pabore. 1o KarkjioMy 3a/laHNIO JJaHbl KpaTKUe YKa3aHUd, a

4



TaKKe CCHIIKN Ha JUTepaTypHble UCTOYHUKN B KOTOPBLIX MOAPOOHO OCBEIIEHBI COOT-
BETCTBYIOIIE BOIIPOCHI.
BrinostHenne paboThl PEKOMEHTYETCs OCYIIECTBIATH B COOTBETCTBUN C TIPUMe-
POM BBITIOJIHEHNUS, IPUBEJICHHOM B PUJIOYKEHUH K JJAHHOMY METOIMIECKOMY ITOCOOUIO.
CTpyKTypHasi cXeMa MCCJIelyeMOil JTUHAMIIECKON CHCTEeMbl SABJISIETCs OOIeil

JIJISl BCEX BapUaHTOB U MPUBEJleHa Ha puc. 1.

u(t Y(t
(t) B o oy ®

OC [«

Pucynok 1 — CTpyKkTypHas cxema CHCTEMbI

3.2 (OcHoBHBIE 3Tallbl BBIIIOJHEHNA

J11s1 yenentHoro BuIOJTHEHUST PAOOTHI HEOOXOIMMO OCYIIIECTBJIEHNE CJIE Ty IONTIX

IIyHKTOB KOHTPOJBHOI PadOTHI:

a) Beibparh nnuBuyaspHoe 3aaHne (CM. TIaBy 2).

6) OcyiecTBuTh peodpasoBaHnue PEKYPEHTHOIO YPABHEHUS B TIE€PEJIATOUHYO

dbysknuo guckperHoro 3sexa (cm. [1] m. 6.4 wa crp. 225).

B) HpOI/ISBeCTI/I qMCJIEHHOE MOJC/IMPOBaHue JUHaMUKU HCXOﬂ;HOﬁ CHCTEMDBI C 1C-

I0JIb30BaHneM MaTeMaTudeckoro makera Matlab (cm. [3| m. 9.3 u . 9.4).

r) Vcmosb3ysi nmpaBujia 9KBUBAJEHTHOTO MpeoOpa30BaHusi, MPUBECTH CTPYK-
TYPHYIO CXeMy K BHUJLy IIpU KOTOPOM BCE HEIPEPBLIBHBIE 3BEHbSA OYIYT MO/~

KJTFOUEHBI K BBIXOJLY JINCKPETHOTO vjteMenTa (eM. [1] . 6.9 Ha crp. 248).

1) TlosyunTs auckpeTHbie epeiaTouHble (hyHKINI HEIPEPbIBHBIX 3BeHbeB. J1jist
9TOr'0 OCYIIECTBUTD I1€PEX0/] K MATPUYHO-BEKTOPHOMY IIPE/ICTABJIEHUIO HElIpe-
PBIBHBIX 3BEHBEB U BOCIOJIB30BATLCS (DOPMYyTaMU JTUCKPETH3allui Helpe-

PBLIBHBIX JINHEHHBIX JUHAMIUeCKnX cucteM (cM. [2] m. 9.2.1 ma crp. 299).



€> MCHOHBSYEI ITpaBUJia 9KBUBAJICHTHOI'O Hp606pa30BaHI/IH I[IOJIVIUTL 9KBHUBa-

JIEHTHYIO 1IepeIaTOuHyI0 (DYHKIUIO JUCKPETHOMN cucreMbl (cM. [1] m. 2.7 Ha

crp. 56).

k) Ilpomssectn 4dncieHHOE MOJETUPOBAHIE JINHAMUKN HCXOMHON U JINCKPETH-

supoBaHHOil cuctem. CpaBHUTDH Pe3y/IbTaThl MojeaupoBanust (cm. [3] m. 9.3
. 9.4).

3) IlpoBecTu ONEHKY YCTOHYUBOCTH JIMCKPETHON CHCTEMbI C HCIOJIHb30BAHUEM

HeOOXOMMOro 1 KopHeBoro Kpurepues (cM. [1| m. 7.2.1 ma crp. 259).

3.3 Pekomengaiuy mo BbIIOJHEHIIO 1 O(POPMIIEHUTO

B koHnTposbHOIl paboTe HEOOXOAMMO INPUBOJIUTH BCE CXEMBbI, T'padUKU, aHa-
JINTUYIECKUE BBIKJIAJIKKA ITPU BBIBOJIE 1T€PEIaTOYHBIX (PYHKIUI U JIDYTUX BBIPAYKEHUI.
B paboTe mpuCyTCTBYET JOBOJLHO OOJIBITOE KOJMIECTBO CAOKHBIX BBHIUNCIUTE/TLHBIX
orepanuii ¢ MATPUIHBIMU BBIPAXKEHUSAMU. DTU BBIYUCICHUS MOXKHO BBITIOJHATEL 0€3
npumenenust 9BM. B sTom ciiydae 1oipodHOe orucanme 1mporecca BbIYUC/JIeHNn Tpu-
BOJIUTCS B IPUJIOXKEHNN K KOHTPOJILHOI padoTe. Kcu ji1s BbIYnC/I€HNs NCIIOIb3YeTCst
9BM, To ux jgerajbHOE OlUCAHLIE B KOHTPOJIbHOI paboTe MOYKHO He IIPUBOJIUTEL. Bme-
CTO 9TOTO TPUBOJIATCS JIHCTHHTH TPOTPAMM (TEKCTHI TPOIPAMM ) IIPU OMOITH KOTOPBIX
BBITTOJTHSI/INCH BBIYUCIEHUS.

st TpoBeieHns YUCIEHHOTO MOJIEIMPOBAHNA JIMHAMWKI JTUHAMUYIECKONW CHU-
creMbl nctoJib3oBanne dBM Tak ke He gBjsieTcs HeoOXxomauMbIM. Jlomyckaercst pyd-
HOEe BBIYHUC/IeHne MeTo/IoM Pynre-KyTThl ¢ TpuBeieHneM BCeX COOTBETCTBYIOINIIX Pac-
CYETOB B TEKCTe KOHTPOJIbHOI paboThl. [Ipu mcnonbzoBanun 9BM st mpoBejieHust
BBIUUCJIEHNIT HEOOXOIMMO MTPUBECTH JTUCTUHTU IIPOTPAMM WM, B CJIydae MCIO0JIH30Ba-
HUST JIJI MOJIe/TUpOBaHus iporpamm Tuiia Simulink, cauMku ¢ sxpana (screenshot), a

TakkKe IpadUuKi BBIXOJHOIO CUTHAJIA.



4 HVuauBuayaJibHbIE 3aJIaHIS

Bapuant Ne0O

PekypenTHOe ypaBHEHNEe OMHCHIBAIOIIEE TUCKPETHBII 97IEMEHT:
8y[n + 2] + by[n + 1] + 8y[n] = 3u[n + 1] + Tu[n]

[Iepuon nuckperuszanuu cucreMsl: ts = 0.4c.
[Tepenarounas GyHKIMS 00bEKTA YIIPABICHUA:

0.85+2.4
524+ 1.25 4+ 9.36

[lepeaTounas pyHKIUS B eI 00PATHON CBSA3M:

Woy(s) =

Bapunant Ne01

PekypenTHOe ypaBHEHNE ONMHUCHIBAIONIEE UCKPETHBII 3IEMEHT:
4y[n + 2] 4+ 6y[n + 1] + 3y[n] = 8u[n + 1] 4+ Yu[n]

[lepuoa nuckpernsanuu cucrembl: ts = 0.6c¢.
[lepenarounas pyHKINS 00bEeKTa YITPaBICHUS:

B 0.2s +0.4
 s24+1.6s5+9.64

[Tepenarounas yHKIMS B eI 00PATHON CBSI3M:

w70y(3)

Bapuant Ne02

PekypenTnoe ypaBHenne onmuchbIBAIONIee TUCKPETHLIN 9JIEMEHT:

Ty[n + 2] + 2y[n + 1] + Ty[n] = 2u[n + 1] + 4u[n]



[lepuoa nuckpernsanyu cucrembl: ts = 0.6c¢.
[lepesaTounas pyHKIMS 00bEeKTa YITPaBICHUS:
0.4s +1.6
s+ 0.8s +9.16

[lepenaTounasa byHKIMS B I 0OPATHOI CBA3M:

Woy(s) =

BapuanTt Ne03

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
6y[n + 2] + by[n + 1] + 9y[n] = 8u[n + 1] + 3u[n]

[lepmon nuckperm3anmu cuctembl: ts = 0.8c.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.2s+04

T s+ 25+ 26

[lepeaTounas pyHKIMS B I 00PATHO CBSA3M:

Woy(s)

Bapunant Ne04

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
2y[n + 2] + 4y[n + 1] + 8y[n] = 2u[n + 1] + 4u[n]

[lepuoa nuckpernsannuu cucrembl: ts = 0.4c.

[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.2s +0.4

s? 4+ 1.6s + 16.64

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =




BapuanT Ne05

PekypeHTHOE ypaBHEeHe OIICHIBAIOIIEee JINCKPETHBIH 9JIEMEHT:
8y[n + 2] + by[n + 1] + 8y[n] = 6u[n + 1] 4 6u[n]

[lepuon nuckperuszanun cucreMsl: ts = (0.6c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

~ 0.6s+24
2+ 1.6s+9.64

[lepenaTounas byHKIMS B el 0OPATHOI CBA3M:

ngy(s)

Bapuant Ne06

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
9y[n + 2] + Ty[n + 1] + 3y[n] = Ju[n + 1] + Su[n]

[lepuoa nuckpernsanmuu cucrembl: ts = 0.6c¢.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.25 +0.8

Woo(s) =
8 = 3195 1 16.36

Ilepenarounas OYHKIMS B eI 00PATHON CBS3M:

2

Woels) = s+ 2

BapuanTt NeQ7

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

8y[n + 2] + Ty[n + 1] + 9y[n] = 6u[n + 1] 4 3u[n]



[lepuoa nuckpernsanuu cucrembl: ts = 0.8c.
[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.4s + 0.8
s?2 4+ 2s+ 10

[lepenaTounasa byHKIMS B I 0OPATHOI CBA3M:

Woy(s) =

BapuanTt Ne08

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 3JIEMEHT:
9y[n + 2] + 8y[n + 1] + 8y[n] = 2u[n + 1] + Tu[n]

[lepmoa nuckperm3anmu cuctembl: ts = 0.8c.

[lepenaTounasa byHKIMS 00bEKTa YIIPABICHUA:
0.85 + 1.6

T 4+ 1.25+9.36

[lepeaTounas pyHKIMS B I 00PATHO CBSA3M:

Woy(s)

Bapuant Ne09

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
Sy[n + 2] + 5y[n + 1] + by[n] = u[n + 1] + 2u[n]

[lepuoa nuckpernsanuu cucrembl: ts = 0.6c¢.
[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.6s +1.8
s2 4+ 2s + 10

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =

10



BapuanT Nel10

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
8y[n + 2] + dby[n + 1] + 3y[n] = Tu[n + 1] + 4u[n]

[Iepuon auckperuszanun cucreMsl: ts = 0.4c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

B 0.85s 4+ 3.2
 s24+1.25+9.36

[lepenaTounas byHKIMS B el 0OPATHOI CBA3M:

ngy(s)

BapuanT Nell

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
Sy[n + 2] + 4y[n + 1] + Ty[n] = 3u[n + 1] + 6uln]

[lepuoa nuckpernsanmuu cucrembl: ts = 0.6c¢.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.25 +0.8

Woo(s) =
8 = 3195 £ 25.36

Ilepenarounas OYHKIMS B eI 00PATHON CBS3M:

3

Woels) = 2s + 3

BapuanT Nel2

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

2y[n + 2] + 4y[n + 1] + 3y[n] = Su[n + 1] + 5uln]
11



[lepuon nuckpernsanuu cucrembl: ts = 0.4c.

[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.85s + 3.2

T 2+ 1.25 +25.36

[lepenaTounasa byHKIMS B e 0OPATHOM CBA3M:

Woy(s)

BapuanT Nel3

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
Ty[n + 2] + 5y[n + 1] + 8y[n] = 4u[n + 1] + Su[n]

[lepnoa nuckperm3anyum cuctembl: ts = 0.4c.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.8s+24

T &+ 165+ 16.64

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

BapuanT Ne14

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
8y[n + 2] + 8y[n + 1] 4+ 2y[n] = 2u[n + 1] + 3u[n]

[lepuoa nuckpernsanuu cucrembl: ts = 0.6c¢.
[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.4s +1.6
s2 4+ 2s + 26

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =

12



BapuanT Nel5

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
4y[n + 2] + 6y[n + 1] + 6y[n] = 3u[n + 1] + 2u(n]

[Iepuon auckperuszanun cucreMsl: ts = (.8c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

045+ 16
 s24+1.25 +25.36

[lepenaTounas byHKIMS B e 0OPATHOIN CBA3M:

Woy(s)

Bapuant Ne16

PexkypeHTHOe ypaBHEHHE OIUCHIBAIONIEE JIMCKPETHBI 3/IeMeHT:
Tyln + 2] + 3y[n + 1] + 4y[n] = 4uln + 1] + Su[n]

[lepuoa nuckpernsanmuu cucrembl: ts = 0.6c¢.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.6s + 1.2

Woo(s) =
W5) = 085 7 16.16

Ilepenarounas OYHKIMS B eI 00PATHON CBS3M:

2

Woels) = s+1

BapuanT Nel7

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

3y[n + 2] + 6y[n + 1] + 9y[n] = 4u[n + 1] + 3u[n]
13



[lepuon nuckpernsanuu cucrembl: ts = 0.6c¢.
[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.85s + 3.2
s+ 0.8s +9.16

[lepenaTounasa byHKIMS B I 0OPATHOI CBA3M:

Woy(s) =

BapuanT Nel8

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
2y[n + 2] + by[n + 1] + Ty[n] = Tu[n + 1] + 4u[n]

[lepnoa nuckperm3anyum cuctembl: ts = 0.4c.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.8s+24

T &+ 165+ 25.64

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

Bapuant Ne19

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
6y[n + 2] + 3y[n + 1] + Ty[n] = Su[n + 1] 4 2u[n]

[lepuoa nuckpernsanuu cucrembl: ts = 0.6c¢.

[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.2s +0.8

T 24 1.25 + 25.36

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s)

14



BapuanT Ne20

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
4y[n + 2] + 4y[n + 1] + 8y[n] = Tu[n + 1] + Su(n]

[Iepuon auckperuszanun cucreMsl: ts = (.8c.
[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

085+ 16
2425+ 10

Woy(s)

[lepenaTounas byHKIMS B el 0OPATHOI CBA3M:

BapuanT Ne21

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
8y[n + 2] + 9y[n + 1] + Ty[n] = 6u[n + 1] + 3u[n]

[lepuoa nuckpernsanyuu cucrembl: ts = 0.8c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.6s + 1.8

Woo(s) =
W5) = 08 T 25.16

Ilepenarounas OYHKIMS B eI 00PATHON CBS3M:

3

Woels) = s+ 4

BapuanT Ne22

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

Ty[n + 2] + 6y[n + 1] + Ty[n] = Sul[n + 1] + Su[n]
15



[lepuoa nuckpernsanuu cucrembl: ts = 0.8c.

[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.4s +1.2

s? + 0.8s + 25.16

[lepenaTounasa byHKIMS B e 0OPATHOM CBA3M:

Woy(s) =

BapuanT Ne23

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
6y[n + 2] + Sy[n + 1] + 2y[n] = Tu[n + 1] + 4u[n]

[lepmon nuckperm3anmu cuctembl: ts = 0.8c.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.6s +2.4

T &+ 165+ 16.64

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

BapuanT Ne24

PekypeHTHOe ypaBHEHUE OIUCHIBAIOIIEE [TUCKPETHBII 9/IEMEHT:
9y[n + 2] + 8y[n + 1] + 3y[n] = 3u[n + 1] 4 6u[n]

[lepuoa nuckpernsanuu cucrembl: ts = 0.4c.
[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:
0.2s +0.6
s2+1.2s +9.36

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =

16



BapuanT Ne25

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
2y[n + 2] + 3y[n + 1] + 3y[n] = 4u[n + 1] + 4u[n]

[Iepuon auckperuszanun cucreMsl: ts = 0.6c.
[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

B 0.25s 4+ 0.6
2425+ 17

Woy(s)

[lepenaTounas byHKIMS B el 0OPATHOI CBA3M:

Bapuant Ne26

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
8y[n + 2] + 3y[n + 1] + Ty[n] = 3u[n + 1] + 3u[n]

[lepuoa nuckpernsanyuu cucrembl: ts = 0.8c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.2s+0.4

Woo(s) =
)= s T 10

Ilepenarounas pyHKIMS B eI 00PATHON CBSI3M:

3

WOC(S) - 2s +4

BapuanT Ne27

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

2y[n + 2] + 3y[n + 1] + 8y[n] = Tu[n + 1] + Suln]
17



[lepuon nuckpernsanuu cucrembl: ts = 0.4c.
[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.6s +1.8
s?2 4+ 2s+ 10

[lepenaTounasa byHKIMS B I 0OPATHOI CBA3M:

Woy(s) =

BapuanT Ne28

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
3y[n + 2] + Ty[n + 1] + 2y[n] = 6u[n + 1] + Tu[n]

[lepmoa nuckperm3anmu cuctembl: ts = 0.6c¢.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.6s + 1.8

T 2+ 25+ 10

[lepeaTounas pyHKIMS B I 00PATHO CBSA3M:

Woy(s)

Bapuant Ne29

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
5y[n + 2] + 3y[n + 1] + 3y[n] = 6ul[n + 1] + 2u[n]

[lepuoa nuckpernsannuu cucrembl: ts = 0.4c.
[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.6s +1.2
s2 4+ 2s + 26

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =

18



BapuanT Ne30

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
Sy[n + 2] + Ty[n + 1] + 3y[n] = 3u[n + 1] + u[n]

[Iepuon auckperuszanun cucreMsl: ts = 0.4c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

B 0.2s +0.4
2425+ 17

Woy(s)

[lepenaTounas byHKIMS B el 0OPATHOI CBA3M:

Bapuant Ne31

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
5y[n + 2] + by[n + 1] + 5y[n] = 3u[n + 1] + 3uln]

[lepuoa nuckpernsanyuu cucrembl: ts = 0.8c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.8s+ 1.6

Woo(s) =
8) = F T35 7036

Ilepenarounas pyHKIMS B eI 00PATHON CBSI3M:

1

Woels) = 3s + 2

BapuanT Ne32

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

Ty[n + 2] + 8y[n + 1] + 8y[n] = Su[n + 1] + Tu[n]
19



[lepuon nuckpernsanuu cucrembl: ts = 0.6c¢.

[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.4s + 0.8

s? + 0.8s + 25.16

[lepenaTounasa byHKIMS B e 0OPATHOM CBA3M:

Woy(s) =

BapuanT Ne33

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
Ty[n + 2] + 8y[n + 1] + 9y[n] = Su[n + 1] + Tu[n]

[lepmoa nuckperm3anmu cuctembl: ts = 0.6c¢.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.6s + 1.2

T &+ 165+ 25.64

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

Bapmnant Ne34

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
9y[n + 2] + 9y[n + 1] 4+ 2y[n] = Tu[n + 1] + 4u[n]

[lepuoa nuckpernsannuu cucrembl: ts = 0.4c.

[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.4s +0.8

s? 4+ 1.2s + 25.36

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =

20



BapuanT Ne35

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
3y[n + 2] + 2y[n + 1] + 2y[n] = Su[n + 1] + Suln]

[Iepuon auckperuszanun cucreMsl: ts = (.8c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

085+ 16
 s24+1.25 +25.36

[lepenaTounas byHKIMS B e 0OPATHOIN CBA3M:

Woy(s)

Bapuant Ne36

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
9y[n + 2] + 4y[n + 1] + by[n] = 3u[n + 1] + 4u[n]

[lepuoa nuckpernsanyuu cucrembl: ts = 0.8c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.4s + 0.8

Woo(s) =
8= s T 10

Ilepenarounas pyHKIMS B eI 00PATHON CBSI3M:

2

Woels) = o777

BapuanTt Ne37

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

9y[n + 2] 4+ 8y[n + 1] + 8y[n] = 8u[n + 1] 4 Su[n]
21



[lepuon nuckpernsanuu cucrembl: ts = 0.6c¢.

[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.85s + 3.2

s>+ 1.6s + 16.64

[lepenaTounasa byHKIMS B e 0OPATHOM CBA3M:

Woy(s) =

BapuanT Ne38

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
Ty[n + 2] + 8y[n + 1] + 2y[n] = bu[n + 1] + u[n]

[lepnoa nuckperm3anyum cuctembl: ts = 0.4c.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.85 + 1.6

T 4+ 1.25+9.36

[lepeaTounas pyHKIMS B I 00PATHO CBSA3M:

Woy(s)

Bapuant Ne39

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
Sy[n + 2] + 2y[n + 1] + dy[n] = 3u[n + 1] + Su[n]

[lepuoy nauckpernsanuu cucrembl: ts = 0.8c.

[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.4s +0.8

s?4+1.2s + 16.36

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =

22



BapuanT Ne40

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
8y[n + 2] + 4y[n + 1] + 2y[n] = 8u[n + 1] + Su[n]

[Iepuon auckperuszanun cucreMsl: ts = (.8c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

B 0.2s +0.4
 s24+1.65 + 25.64

[lepenaTounas byHKIMS B e 0OPATHOIN CBA3M:

Woy(s)

BapuanT Ne41

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
3yln + 2] + 2y[n + 1] + 3y[n] = Tu[n + 1] + Tu[n]

[lepuoa nuckpernsanyuu cucrembl: ts = 0.4c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.4s + 0.8

Woo(s) =
W5) = F 08 1 25,16

Ilepenarounas OYHKIMS B eI 00PATHON CBS3M:

3

Woels) = s+ 2

BapuanT Ne42

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

3y[n + 2] + 2y[n + 1] + Ty[n] = 4u[n + 1] + 6u[n]
23



[lepuon nuckpernsanuu cucrembl: ts = 0.4c.
[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.2s +0.8
s2+1.2s +9.36

[lepenaTounasa byHKIMS B I 0OPATHOI CBA3M:

Woy(s) =

BapuanTt Ne43

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 3JIEMEHT:
8y[n + 2| 4+ 8y[n + 1] + 8y[n] = Yu[n + 1] + 3u[n]

[lepmoa nuckperm3anymu cuctembl: ts = 0.4c.

[lepenaTounasa byHKIMS 00bEKTa YIIPABICHUA:
0.6s + 1.2

T &+ 165+ 25.64

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

BapuanT Ne44

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
by[n + 2] + 3y[n + 1] + 4y[n] = du[n + 1] + 4uln]

[lepuoy nauckpernsanuu cucrembl: ts = 0.8c.

[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.2s +0.6

T 224085 +16.16

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s)

24



BapuanTt Ne45

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
8y[n + 2] + Ty[n + 1] + Ty[n] = 2u[n + 1] 4+ Yu[n]

[Iepuon auckperuszanun cucreMsl: ts = 0.4c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

B 0.85 + 3.2
" s241.6s+9.64

[lepenaTounas byHKIMS B el 0OPATHOI CBA3M:

ngy(s)

Bapuant Ne46

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
Ty[n + 2] + 3y[n + 1] + y[n] = Su[n + 1] + Tu[n]

[lepuoa nuckpernsanyuu cucrembl: ts = 0.8c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.8s+ 1.6

Woo(s) =
8 = F 765 7 25.04

Ilepenarounas OYHKIMS B eI 00PATHON CBS3M:

2

Woels) = 573

BapuanTt Ne47

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

Ty[n + 2] + 4y[n + 1] + 2y[n] = Su[n + 1] + 3uln]
25



[lepuon nuckpernsanuu cucrembl: ts = 0.4c.

[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.2s +0.6

"~ &+ 1.65 +25.64

[lepenaTounasa byHKIMS B e 0OPATHOM CBA3M:

Woy(s)

BapuanTt Ne48

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 3JIEMEHT:
2y[n + 2] + 8y[n + 1] + 6y[n] = u[n + 1] + Suln]

[lepmoa nuckperm3anmu cuctembl: ts = 0.6c¢.

[lepenaTounasa byHKIMS 00bEKTa YIIPABICHUA:
0.85 + 1.6

T 92+ 1.25+16.36

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

Bapuant Ne49

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
2y[n + 2] + 8y[n + 1] + 6y[n] = 6ul[n + 1] + 3u[n]

[lepuoa nuckpernsanuu cucrembl: ts = 0.6c¢.
[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.4s + 1.2
s2 4+ 1.6s + 9.64

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =

26



BapuanT Ne50

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
4yln + 2] + 8y[n + 1] + 4y[n] = 4u[n + 1] + 6u[n]

[Iepuon auckperuszanun cucreMsl: ts = (.8c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

_ 04s+1.2
24+ 1.6s5 + 25.64

[lepenaTounas byHKIMS B e 0OPATHOIN CBA3M:

Woy(s)

Bapuant Ne51

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
2y[n + 2] + 6y[n + 1] + 5y[n] = bu[n + 1] + 8uln]

[lepuoa nuckpernsanyuu cucrembl: ts = 0.4c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

04s +1.6

Woo(s) =
8) = F T35 7936

Ilepenarounas pyHKIMS B eI 00PATHON CBSI3M:

3

Woels) = s+ 4

BapuanT Ne52

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

3y[n + 2] + 8y[n + 1] + 8y[n] = u[n + 1] + u[n]
27



[lepuoa nuckpernsanuu cucrembl: ts = 0.8c.

[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.2s +0.6

s? + 0.8s + 25.16

[lepenaTounasa byHKIMS B e 0OPATHOM CBA3M:

Woy(s) =

BapuanT Ne53

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
9y[n + 2] + Ty[n + 1] + Ty[n] = u[n + 1] + Suln]

[lepmon nuckperm3anmu cuctembl: ts = 0.8c.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.4s +1.2

T 2125417

[lepeaTounas pyHKIMS B I 00PATHO CBSA3M:

Woy(s)

Bapmnant Ne54

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
4y[n + 2] + 3y[n + 1] 4+ 2y[n] = 8u[n + 1] + Su[n]

[lepuoy nauckpernsanuu cucrembl: ts = 0.8c.

[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.2s +0.6

s? 4+ 1.2s + 25.36

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =

28



BapuanT Ne55

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
Sy[n + 2] + 2y[n + 1] + 9y[n] = u[n + 1] + 2u[n]

[Iepuon auckperuszanun cucreMsl: ts = (.8c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

B 0.2s + 0.6
 s24+1.65 + 25.64

[lepenaTounas byHKIMS B e 0OPATHOIN CBA3M:

Woy(s)

Bapuant Ne56

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
Sy[n + 2] + 2y[n + 1] + 4y[n] = Tu[n + 1] + u[n]

[lepuoa nuckpernsanyuu cucrembl: ts = 0.4c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.4s + 0.8

Woo(s) =
8 = 3765 5 9.64

Ilepenarounas pyHKIMS B eI 00PATHON CBSI3M:

3

Woels) = 3s + 2

BapuanTt Ne57

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

9y[n + 2] 4+ 2y[n + 1] + 3y[n] = Tu[n + 1] 4+ Tu[n]
29



[lepuon nuckpernsanuu cucrembl: ts = 0.4c.
[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.6s + 1.8
s+ 0.8s +9.16

[lepenaTounasa byHKIMS B I 0OPATHOI CBA3M:

Woy(s) =

BapuanT Ne58

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
6y[n + 2] + 8y[n + 1] + by[n] = Tu[n + 1] + Tu[n]

[lepmoa nuckperm3anmu cuctembl: ts = 0.6c¢.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.6s + 1.8

T &+ 165+ 16.64

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

Bapuant Ne59

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
3y[n + 2] 4+ 2y[n + 1] + 9y[n] = 3u[n + 1] 4 6u[n]

[lepuoy nauckpernsanuu cucrembl: ts = 0.8c.

[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.6s +1.8

s?4+1.2s + 16.36

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =

30



BapuanaT Ne60

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
6y[n + 2] + 3y[n + 1] 4+ 2y[n] = du[n + 1] + Su[n]

[Iepuon auckperuszanun cucreMsl: ts = 0.4c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

B 0.2s +0.4
2425+ 26

Woy(s)

[lepenaTounas byHKIMS B el 0OPATHOI CBA3M:

Bapuant Ne61

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
4yln + 2] + 4y[n + 1] 4+ 2y[n] = 6u[n + 1] + 2u[n]

[lepuoa nuckpernsanmuu cucrembl: ts = 0.6c¢.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.6s + 1.8

Woo(s) =
8 = 3195 1 16.36

Ilepenarounas OYHKIMS B eI 00PATHON CBS3M:

1

Woels) = 4s + 3

BapuaaTt Ne62

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

6y[n + 2] 4+ 6y[n + 1] + 9y[n] = 6u[n + 1] 4 3u[n]
31



[lepuoa nuckpernsanuu cucrembl: ts = 0.8c.

[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.85s+1.6

s>+ 1.6s + 16.64

[lepenaTounasa byHKIMS B e 0OPATHOM CBA3M:

Woy(s) =

BapuanTt Ne63

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
6y[n + 2] + 4y[n + 1] + 9y[n] = Tu[n + 1] 4+ 2u[n]

[lepmoa nuckperm3anmu cuctembl: ts = 0.6c¢.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.4s +1.6

T 924 0.8s +25.16

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

Bapunant Ne64

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
8y[n + 2] 4+ 8y[n + 1] + 8y[n] = du[n + 1] 4 4u[n]

[lepuoy nauckpernsanuu cucrembl: ts = 0.8c.
[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.6s +1.8
s24+0.8s +9.16

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =

32



BapuanTt Ne65

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
6y[n + 2] + 9y[n + 1] + 2y[n] = 3u[n + 1] + 3u[n]

[Iepuon auckperuszanun cucreMsl: ts = 0.6c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

~ 06s+18
24+ 1.6s5 + 25.64

[lepenaTounas byHKIMS B e 0OPATHOIN CBA3M:

Woy(s)

Bapuant Ne66

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
6y[n + 2] + 9y[n + 1] + 3y[n] = Suln + 1] + Su[n]

[lepuoa nuckpernsanmuu cucrembl: ts = 0.6c¢.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.6s +2.4

Woo(s) =
5 = F 765 7 25.04

Ilepenarounas OYHKIMS B eI 00PATHON CBS3M:

3

Woels) = 3s + 2

BapuaaT Ne67

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

Ty[n + 2] + 4y[n + 1] + 3y[n] = 3u[n + 1] + 5uln]
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[lepuon nuckpernsanuu cucrembl: ts = 0.6c¢.
[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.6s +2.4
s? 4+ 1.6s + 9.64

[lepenaTounasa byHKIMS B I 0OPATHOI CBA3M:

Woy(s) =

BapuanTt Ne68

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 3JIEMEHT:
Ty[n + 2] + 6y[n + 1] + 3y[n] = 6uln + 1] + 4u[n]

[lepmoa nuckperm3anmu cuctembl: ts = 0.6c¢.

[lepenaTounasa byHKIMS 00bEKTa YIIPABICHUA:
0.85s + 3.2

T 92+ 1.25+16.36

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

Bapuant Ne69

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
by[n + 2] + 6y[n + 1] + 4y[n] = 2u[n + 1] + u[n]

[lepuoa nuckpernsannuu cucrembl: ts = 0.4c.

[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.4s +1.6

s? 4+ 1.6s + 16.64

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =
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BapuanT Ne70

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
by[n + 2] + Ty[n + 1] + 2y[n] = u[n + 1] + 3uln]

[Iepuon auckperuszanun cucreMsl: ts = (.8c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

_ 0.8s5+24
 s24+1.25 +25.36

[lepenaTounas byHKIMS B e 0OPATHOIN CBA3M:

Woy(s)

Bapuant Ne71

PexkypeHTHOe ypaBHEHHE OIUCHIBAIONIEE JIMCKPETHBI 3/IeMeHT:
8y[n + 2] + Ty[n + 1] + Ty[n] = 4u[n + 1] + 3u[n]

[lepuoa nuckpernsanmuu cucrembl: ts = 0.6c¢.
[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

B 0.8s +2.4
- $240.85+09.16

Ilepenarounas pyHKIMS B eI 00PATHON CBSI3M:

1
4s + 1

Woy(s)

Woe(s) =

BapuanT Ne72

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

3y[n + 2] + 9y[n + 1] + dy[n] = Tu[n + 1] + Tu[n]
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[lepuoa nuckpernsanuu cucrembl: ts = 0.8c.

[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
025+ 04

T 2+ 1.25 +25.36

[lepenaTounasa byHKIMS B e 0OPATHOM CBA3M:

Woy(s)

BapuanT Ne73

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
Ty[n + 2] + 2y[n + 1] + dy[n] = 4u[n + 1] + 4u[n]

[lepmon nuckperm3anmu cuctembl: ts = 0.8c.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.6s +2.4

T &4 038s+9.16

[lepeaTounas pyHKIMS B I 00PATHO CBSA3M:

LVoy(s)

Bapunant Ne74

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
2y[n 4 2] + 6y[n + 1] + 2y[n] = 6u[n + 1] + 8u[n]

[lepuoy nauckpernsanuu cucrembl: ts = 0.8c.
[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.2s +0.6
s2 4+ 2s + 26

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =
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BapuanT Ne75

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
Sy[n + 2] + 4y[n + 1] + 8y[n] = Suln + 1] + Tu[n]

[Iepuon auckperuszanun cucreMsl: ts = (.8c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

~ 0.6s+1.8
 s24+0.85+9.16

[lepenaTounas byHKIMS B el 0OPATHOI CBA3M:

ngy(s)

Bapuant Ne76

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
6y[n + 2] + 2y[n + 1] + Ty[n] = Yu[n + 1] + 3u[n]

[lepuoa nuckpernsanyuu cucrembl: ts = 0.4c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.6s +2.4

W, =
v (5) s2 4+ 25+ 17

Ilepenarounas pyHKIMS B eI 00PATHON CBSI3M:

3

Woels) = s+3

BapuanT Ne77

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

6y[n + 2] + 8y[n + 1] + 9y[n] = 2u[n + 1] 4+ Yu[n]
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[lepuon nuckpernsanuu cucrembl: ts = 0.4c.
[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.2s +0.8
s 4 2s + 17

[lepenaTounasa byHKIMS B I 0OPATHOI CBA3M:

Woy(s) =

BapuanT Ne78

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 3JIEMEHT:
8y[n + 2] + 4y[n + 1] + 4y[n] = S8u[n + 1] + u[n]

[lepmoa nuckperm3anymu cuctembl: ts = 0.4c.

[lepenaTounasa byHKIMS 00bEKTa YIIPABICHUA:
0.4s +1.6

T 92+ 1.25 + 25.36

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

Bapuant Ne79

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
9y[n + 2] + 4y[n + 1] + 6y[n] = Ju[n + 1] 4 4u[n]

[lepuoy nauckpernsanuu cucrembl: ts = 0.8c.

[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.2s +0.8

s?4+1.2s + 16.36

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =
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BapuanT Ne80

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
6y[n + 2] + 5y[n + 1] + 4y[n] = 8u[n + 1] + Tu[n]

[Iepuon auckperuszanun cucreMsl: ts = 0.4c.
[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

065 +24
2425+ 10

Woy(s)

[lepenaTounas byHKIMS B el 0OPATHOI CBA3M:

Bapuant Ne81

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
4y[n + 2] + 9y[n + 1] + by[n] = Yu[n + 1] + 9u[n]

[lepuoa nuckpernsanyuu cucrembl: ts = 0.8c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.25 +0.8

W, =
v (5) s2+2s 4+ 17

Ilepenarounas pyHKIMS B eI 00PATHON CBSI3M:

3

Woels) = 577

BapuanT Ne82

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

Sy[n + 2] + 4y[n + 1] + Ty[n] = 2u[n + 1] + 4u[n]
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[lepuoa nuckpernsanuu cucrembl: ts = 0.8c.

[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.4s +1.6

T 924125 +16.36

[lepenaTounasa byHKIMS B e 0OPATHOM CBA3M:

Woy(s)

BapuanT Ne83

PekypenTtHoe ypaBHeHNe ONMUCHIBAIONIEE TUCKPETHDBIN 9JIEMEHT:
2y[n + 2] + 4y[n + 1] + Ty[n] = bul[n + 1] + 3u[n]

[lepmon nuckperm3anmu cuctembl: ts = 0.8c.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.4s +1.2

T 2+ 165+ 9.64

[lepeaTounas pyHKIMS B I 00PATHO CBSA3M:

LVoy(s)

Bapmnant Ne84

PekypeHTHOe ypaBHEHUE OIUCHIBAIOIIEE [TUCKPETHBII 9/IEMEHT:
2y[n + 2] + 9y[n + 1] + 4y[n] = 2u[n + 1] + 6uln]

[lepuoa nuckpernsanuu cucrembl: ts = 0.6c¢.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:
0.2s +0.4

T &+ 165+ 25.64

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s)
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BapuanT Ne85

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
8y[n + 2] + 6y[n + 1] + 9y[n] = S8u[n + 1] 4 6u(n]

[Iepuon auckperuszanun cucreMsl: ts = (.8c.
[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

B 0.25s 4+ 0.6
2425+ 10

Woy(s)

[lepenaTounas byHKIMS B el 0OPATHOI CBA3M:

Bapuant Ne86

PekypenTHOe ypaBHEHNE OIMHUCHIBAIONIEE TUCKPETHBII 3IEMEHT:
5y[n + 2] + 9y[n + 1] + 4y[n] = bu[n + 1] + Suln]

[lepuoa nuckpernsanyuu cucrembl: ts = 0.8c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.8s+ 1.6

Woo(s) =
5) = 085 7 16.16

Ilepenarounas OYHKIMS B eI 00PATHON CBS3M:

1

Woels) = 575

BapuanT Ne87

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

4y[n + 2] 4+ 6y[n + 1] + 9y[n] = 3u[n + 1] 4 Su[n]
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[lepuon nuckpernsanuu cucrembl: ts = 0.4c.

[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.6s +1.2

s? 4+ 1.2s + 25.36

[lepenaTounasa byHKIMS B e 0OPATHOM CBA3M:

Woy(s) =

BapuanT Ne88

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
4y[n + 2] 4+ 8y[n + 1] + 6y[n] = Su[n + 1] + 2u[n]

[lepnoa nuckperm3anyum cuctembl: ts = 0.4c.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.4s + 0.8

T 4+ 1.25+9.36

[lepeaTounas pyHKIMS B I 00PATHO CBSA3M:

Woy(s)

Bapuant Ne89

PekypenTHOe ypaBHEHUEe OIUCHIBAIOIIEE [UCKPETHBII 9JIEMEHT:
6y[n + 2] 4+ 6y[n + 1] + 6y[n] = Su[n + 1] 4+ Yu[n]

[lepuoa nuckpernsanuu cucrembl: ts = 0.6c¢.

[lepenarounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.2s +0.4

s? 4+ 1.2s + 25.36

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s) =
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BapuanT Ne90

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
4y[n + 2] + dy[n + 1] + Ty[n] = 3u[n + 1] + 2u(n]

[Iepuon auckperuszanun cucreMsl: ts = 0.4c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

_ 0.8s+24
 s24+1.65 + 25.64

[lepenaTounas byHKIMS B e 0OPATHOIN CBA3M:

Woy(s)

Bapuant Ne91

PekypenTHoe ypaBHEeHNE OIMHUCHIBAIONIEE TUCKPETHBII 37IEMEHT:
2y[n + 2] + 4y[n + 1] + 5y[n] = 3u[n + 1] + u[n]

[lepuoa nuckpernsanuu cucrembl: ts = 0.8c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.8s + 3.2

Woo(s) =
8 = 3195 1 16.36

Ilepenarounas OYHKIMS B eI 00PATHON CBS3M:

3

Woels) = s+ 2

BapuaaT Ne92

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

8y[n + 2] + 8y[n + 1] + 4y[n] = 2u[n + 1] + 5u[n]
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[lepuon nuckpernsanuu cucrembl: ts = 0.4c.

[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.85s+2.4

~ &2 +0.8s+25.16

[lepenaTounasa byHKIMS B e 0OPATHOM CBA3M:

Woy(s)

BapuanT Ne93

PekypenTtHoe ypaBHeHNe ONMUCHIBAIONIEE TUCKPETHDBIN 9JIEMEHT:
4y[n + 2] + 4y[n + 1] + 9y[n] = Su[n + 1] 4 6u[n]

[lepmoa nuckperm3anmu cuctembl: ts = 0.6c¢.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.6s + 1.8

T &+ 165+ 25.64

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

Bapmnant Ne94

PekypeHTHOe ypaBHEHUE OIUCHIBAIOIIEE [TUCKPETHBII 9/IEMEHT:
2y[n + 2] + 4y[n + 1] + dy[n] = 3u[n + 1] + 2u[n]

[lepuoa nuckpernsanuu cucrembl: ts = 0.8c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:
0.2s +0.8

T 24 1.25 + 16.36

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s)
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BapuanT Ne95

PekypeHTHOE ypaBHEeHIe OIICHIBAIOIIEee JIUCKPETHBIH 9JIEMEHT:
Ty[n + 2] + 8y[n + 1] + 6y[n] = Suln + 1] + 3u[n]

[Iepuon auckperuszanun cucreMsl: ts = 0.4c.
[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

B 0.85s 4+ 3.2
24925+ 26

Woy(s)

[lepenaTounas byHKIMS B el 0OPATHOI CBA3M:

Bapuant Ne96

PekypenTHoe ypaBHEeHNE OIMHUCHIBAIONIEE TUCKPETHBII 37IEMEHT:
2y[n + 2] + 2y[n + 1] + y[n] = S8u[n + 1] + 2u[n]

[lepuoa nuckpernsanuu cucrembl: ts = 0.4c.

[lepenaTounas byHKIMS 00bEKTa YIIPABICHUA:

0.4s +1.2

Woo(s) =
5) = 085 7 16.16

Ilepenarounas OYHKIMS B eI 00PATHON CBS3M:

2

Woels) = s+1

BapuanTt Ne97

PekypenTnoe ypaBHenne onnuchbIBAIONIEe TUCKPETHLIN 9JIEMEHT:

Sy[n + 2] + 2y[n + 1] + 9y[n] = Su[n + 1] + Suln]
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[lepuon nuckpernsanuu cucrembl: ts = 0.4c.
[lepesaTounas pyHKIMS 00bEeKTa YIITPaBICHUS:
0.85s+1.6
s+ 0.8s +9.16

[lepenaTounasa byHKIMS B I 0OPATHOI CBA3M:

Woy(s) =

BapuanT Ne98

PekypeHTHOE ypaBHEHNE OIMUCHIBAIOINIEE UCKPETHBII 97IEMEHT:
4y[n + 2] 4+ 6y[n + 1] + 8y[n] = 6u[n + 1] 4+ Yu[n]

[lepmon nuckperm3anmu cuctembl: ts = 0.8c.

[lepenaTounasa dyHKIMS 00bEKTa YIIPABICHUA:
0.4s + 0.8

T 924 0.8s +25.16

[lepeaTounas pyHKIMS B NN 00PATHO CBS3M:

Woy(s)

Bapuant Ne99

PekypeHTHOe ypaBHEHUE OIUCHIBAIOIIEE [TUCKPETHBII 9/IEMEHT:
9y[n + 2] + 4y[n + 1] + 5y[n] = 8u[n + 1] 4 Su[n]

[lepuoa nuckpernsanuu cucrembl: ts = 0.8c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:
0.4s +0.8

T 224 0.8s +25.16

[lepenaTounas byHKIMS B e 0OPATHOI CBA3M:

Woy(s)
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BapuanT Ne100

PekypenTnoe ypaBHenne onuchbIBAIONIEe TUCKPETHDLIN 9JIEMEHT:

4yln + 2] + 9y[n + 1] + Ty[n] = duln + 1] + 3u[n]

[lepuoa nuckperusanuu cucrembl: ts = 0.4c.

[lepenarounas pyHKIMS 00bEeKTa YIIPaBICHUS:

0.6s + 1.2

Woo(s) =
(8) = F 085 1916

Ilepenarounas pyHKIMS B eI 00PATHON CBS3M:

3

WOC(S) B s+ 2
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[Tpunoxxenue A

ITpumep BbIMOJHEHUS KOHTPOJIBHOI pPabOThI

B 1anHoM NpUIOKEHUN MPUBOJUTCS MIPUMEpP BBITIOJIHEHNsT KOHTPOJILHON padbo-
Thl. B mporiecce nanmcanus nmpuMepa KOHTPOJILHOIN paboThl JIjI TPOBEIEHN BCEX BbI-
qUCJIeHNI MCIIOIb30BaJicst MaTeMaTndecknii maker Matlab. CkpunThl Ji/1st IpoBeieHms
BBIUNCJICHU He IPUBOJATCH TaK KaK UX HAIIMCAHUE CYUTACTCA YaCThIO CAMOCTOATE b

HOIT pabOTHI CTYJIEHTA.
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1 Bnibop 3amanus

B coorBercTBum ¢ aByms nociaeannmu mudpamn 3adetrkn N = 100 Boibupaem

WH/IMBU/IyaJbHOEe 3aJlaHue JIJIsi KOHTPOJIbHOI paboThl. CTPYKPYTHasl CXeMa CHCTEMbI

npuBejieHa Ha puc. 1:

Ut) Y (1)
g

s |—» oYy

OC [«

Pucynok 1 — CTpykTypHas cxema CHCTEMBI

PekypenTHnoe ypaBHeHNe ONUCHIBAIOIIEE AJTOPUTM PAOOTHI JUCKPETHOIO dJie-

menTa (Ha cxeme "J[D"):

4y[n + 2] + 9y[n + 1] + Ty[n] = Su[n + 1] + 3u(n]

HepI/IO,ZL AUCKpeTUu3alnn CUCTEMbI COCTaBJIAECT:

ts = 0.4c

[Tepenarounas dbyHKIMA 00bekTa yipasienns (Ha cxeme "OV"):

0.6s + 1.2

Woo(s) =
(8) = Z 7085 1016

[lepenarounast dbyukimsa obparnoit cest3u (Ha cxeme "OC"):

(1)

15.03.04.10000000.000 KP

143

Jlucr

Ne moxywm. Iomm. | /ara

JIuct




2 MogenupoBanue JUHAMUKNI

,Z[I/ICerTHO—HereprBHOI./JI CnCTreMbIl

st ocyIecTBiIeHns mpoliecca MOJIETUPOBAHNUS CUCTEMbI HEOOXOIUMO IIOJIY-
YUTH JINCKPETHYIO TePelaTOIHyYI0 (PYHKIINIO JUCKPETHOTO djieMeHTa. /[y sToro nc-

MOJIb3yeM OTepaTop CJABHIA Ha OJMH OTCYET BpemeHn F:

y[n+ 1] = Ey[n], wu[n+ 1] = Euln] (4)
C yuerom BBEJIEHOTO OIIEPATOPa PEKYPEHTHOE BbIPasKeHHe | IpUMeT BUJI:

(4E° + 9E + 7) y[n] = (5E + 3) u[n] (5)

I3 nanHOro BhIpayKEHUs BUJIHO YTO IepejaTovdHas (DYHKIMS B olepaTopHoii (hopme

OyJeT UMeTh BUJI;

 B5E+3 (6)
 4AF2 4+ 9E + 7
M3BecTHO 4TO TepeiaTouHas (PYHKINSA CHCTEMBI B 7 N300payKeHUSIX MOXKET ObITh Hali-

Wa(E)

JleHa, 110 popMmyiIe:
Wa(z) = Wa(E)|p-- (7)

Orcroa nepejaTodrasl GYHKIHUS JUCKPETHOIO 9JIEMEHTa, CUCTEeMbI OyIeT UMeTh B

5z + 3

Walz) —
a(2) 422 +92 + 7

(8)

MopgenmnpoBatue JMHAMUKN CUCTEMbI OYIeM OCYINEeCTBIISITH C NCIOJIH30BAHUEM MOJLYJIs
Simulink Bxojgiiero B coctap nporpammuoro mnakera Matlab. Ha puc. 2 npusenena
MOJIEJIb UCCJIeYEeMOIl CHCTEMBI.

Pesynbrar guHAMUKN CHCTeMbl B OTBET Ha CTYIeHYaTOe BO3JelicTBUE IIPUBEJIEH Ha
puc. 3. 371ech Y, - BBIXOJHOI CUT'HAJI JINCKPETHOT'O 3JIEMEHTa, Yy - BBIXOJHOI CHTHAJI

00'beKTa yIpaBJIeHUs, Yyyo - BBIXOJHOI CUTHAJI OOPATHO CBSI3M.
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num(z) ) num(s)
@ > den(z)

den(s)
Step1 Discrete W1 ’
Transfer g
P
J num(s) ’ Scope
den(s)
w2
Pucynok 2 — CTpyKkTypHas cxema CHCTEMbI
20 -
=
= 07 - — L
_2{}_
1 I 1 I | 1 I 1 I | 1 I 1 I |
0.0 04 08 1.2 16 2.0 24 2.8 3.2 36 40 44 48 52 56 6.0
2.5 1
=)
5 0.0 ~
_2.5 -
T T T T T T T T T T T T T T T
00 04 08 1.2 16 2.0 24 2.8 3.2 3.6 40 44 48 52 56 6.0
S o
=
_1 E T T T T T T T T T T T T T T T
0.0 0.4 08 1.2 16 2.0 24 2.8 3.2 3.6 40 44 48 52 56 6.0
t.s
Pucynok 3 — Peakmug cuctembl Ha cTylleHdIaTOe BO3/IeiICTBIE
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3 Jluckperunsaiusa CUCTEMbI

3.1 IIpuBeneHue cTpyKTypHOii cXeMbl CUCTEMbI K

OIITUMAJIBHOMY BU/AY

,ZLHH OCyHI€CTBJIEHNA aHaJIn3a CBOIICTB CUCTEMBI H€O6XO,ZLI/IMO IMpoOU3BECTU JAHNC-
KpeTu3alnnio HEIIPEPLIBHLIX 3BCHLEB CUCTCMBI. ,ZLHH 9TOI'0 IIpUuBEJIEM CHUCTEMY K BHAY
IIp1 KOTOPOM BCE€ HEIIPEPLIBHLIE 3BCHbLA 6y;LyT IMOAKJIIOYEHBI K BBIXOAY ANCKPETHOI'O

ssieMenTa (cM. puc. 4).

U Y
(t) W » Wi >(t)

W, &——

Pucynok 4 — CTpyKTypHas cxema IPUBEIEHHO CHCTEMbI

J11s1 IpuBeieHusI CUCTEeMbBI K YKA3aHHOMY BHU/LYy BOCIIOJIb3yeMCs IIPaBUIaAMU K-
BUBAJIEHTHOT'O IIpeo0pa30BaHus CTPYKTYPHBIX cxeM. IlepeneceM TOUKY IOIKJIIOUEHUST
obpaTHOi1 ca3u uepes 3BeHo Wy Hazal. B pesysbrare cxema npuobdbperer BUJL 11pei-

CTaBJIEHHBII Ha puc. d.

U(t)

Y(t)
4’©—’ Wd > Woy >

Woe e Woy <

Pucynok 5 — CTpykTypHas cxema Iocjie TIepeHoca TOUKHI CheMa
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Orcrofia Hec10XKHO BujieTh, ato Wi(s) Oyer nmers Bu:

065+ 1.2
24 0.8s+09.16

Wi(s) = Woy(s) (9)

Jist mostygenust Boipazkernst Wo(s) HEOOXOAUMO CBEPHYTH JIBa MOC/IEI0BATETHLHO CO-

CANHCHHBIX 3BCHaA B O6paTHOI71 CBA3U:

0.6s 4+ 1.2 3
Wa(s) = Woy(5)Woe(s) = (Sz +0.85 + 9.16) (8 + 2) N

B 1.8s + 3.6
s34 2.852 4+ 10.76s + 18.32

3.2 llepexoja K POCTPAHCTBY COCTOSHMUIA

J1s1 OCyIIeCTBICHUS IUCKPETU3AIINN CUCTEMBI HEOOXO MO HOJIYIUTh JINCKPET-
Hble Tiepearounbie GyHKimy 38eabeB Wi(s) u Wa(s). Hanbosee yinobHo npoussoanTs
JIICKPETU3AIMIO CUCTEM IIPECTABICHHLIX B IPOCTPAHCTBE COCTOAHMIL.

OcyIecTBuM 1epexo/ K MpoCTpaHCTBY coctosiauil jist 3sena Wi (s). Ucnosb-
3ysl MOJIYUYEHHYIO BBIIIE MEPEJATOUHYI0 (DYHKIUIO OIPEICJIUM MATPUIILI BXOJSNIE B

MaTPUIHO-BEKTOPHYIO (DOPMY CHCTEMBI:

(11)

rje:

. —0.8 —9.16 . B= 1 |
1 0 0

c=(0612), D=(0).

ZLI/ICerTHaH CucCTeMa IIpeaACTaBJIEHHAsd B MaTPUIHO-BEKTOPHOM BUJIE UMEET BUI:

z(n+1) = Agz(n) + Bqu(n)

(12)
y(n) = Cyz(n) + Dgu(n)
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st mpeobpazoBanus cUCTEMBI K JIUCKPETHO (hOpMe MCIIOJIL3YIOTCS CJIeTyToITe (hop-

MYJIbI [IEePEexXO/a:

rie: I - emuHIdHAsT MATpPHUIA pasMepa [n X n] (n - TOpsiIoK CUCTEMBI).
Cy=C. (15)

Dy = D. (16)

I/ICHOJH)SyH BhIIIECIIpUBEACHHBIE (i)OpMy.HbI onpeae/imM 3Ha4YCHUA MaTpUL AJid IIEPBOI'O

0.20288 —2.4251 0.26474

Ad = 5 Bd = 5
0.26474 0.41468 0.0639
Cd:(0.6 1.2), Dd:(0>.

[TosTopum mporeaypy auckperusarmn st 3sera Wa(s). Henpepoisaasi cucrema (10)

3BEHa.:

B IIPOCTPaHCTBE COCTOAHUIT OIIMCHIBACTCH CJIeAyIOIIMMU MaTpUIaMIM:

—2.8 —10.76 —18.32 1
A= 1 0 0 , B=101,
0 1 0 0

c=(01836), p=(0).

[Tpumensist popmyaiet (13), (14), (15), (16) onpeesnm MaTpPHITB! IHCKPETH3HPOBAHHO

CUCTEMBI:
—-0.1314 —-2.6925 —3.062 0.16714
Ag = 0.16714  0.3366 —0.89403 |, Bg= 0.048801 |,
0.048801 0.30378 0.86169 0.0075494

Ca=(01836), Da=(0).
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3.3 Ilonyvenme DUCKpETHBIX IIepeaaTOYHbIX (PYHKIIMi

st onpeiesienns repegaTouHoll (PyHKIMKT JTUCKPETHON CUCTEMBI B Z M300pa-

YKEHUSX 110 €€ MaTPUIHO-BEKTOPHOMY ITPEJICTABICHUIO UCIIOIB3YIOT (DOPMYJIY:
Wa(z) = Cq(Iz — Ag) ' By + Dy. (17)

rie: I - equmidaast MaTpuia pasmepa [n X n] (n - MOpsijioK CUCTEMBI).
Ucnonb3yst nannyio (hopMysIy st TEPBOi MOJCHCTEMBI TTOJTY THM:
0.23553z — 0.090296
22 —0.617562 + 0.72615
[To anasoruu Jyist BTOPOil MOJCHCTEMBI TTOJTY 9HM:
0.115022% 4 0.0511442 — 0.046202
T 2 1.066922 + 1.0036z — 0.32628

Wa =

3.4 llojsydyenune 3KBUBaJIEHTHOI1 I1epeaTOYHOI

bYHKIINN CHCTEMbI

[Tocyie mpoBenerNs MUCKPETU3AINN BCeX HENIPEPBIBHBIX 3BEHBEB TIOJIYUeHHA CH-
cTeMa MOJTHOCTHIO (DYHKIIMOHUPYIOIIas B JIMCKPETHOM BpeMeHu. B ¢Bsa3u ¢ 9TuM nme-
eTCcsl BOSMOXKHOCTH TPUMEHSATH KJIaCCHIeCcKIe ITpaBmjia SKBUBAJEHTHOTO ITpeodbpa3oBa-
HUS CTPYKTYPHBIX cxeM. JIJis anamsa JUCKPETHO CUCTEMBI TTOJTyIiM €€ SKBUBAJIEHT-
HYTO TIepelaToIHyIo (pyHKINIo. Ha J1anabiii MOMEHT cucTeMa NMeeT BUJL ITPeJICTaB/IeH-

HbIIT Ha puc. 6.

U(n) o I w Y(n)

We [«

Pucynok 6 — Mcxoanas cucremMa B JUCKPETHOM IPEICTaBICHIN
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Hecnoxkno Buzers uto 3BeHbss Wy m Wiy 00pasyloT THUIIOBOE COEIMHEHUE C
o0paTHOIl OTPHUIATEILHON CBA3BIO. DKBUBAJIEHTHAS IepelaTovuHas (PYHKIUS TaKOTO

coeJINHEeHNs OYJIeT UMeTh BUJI;

I+ W Wy

5z +3

422 + 92 + 7
1+ ( 52 + 3 ) <0.11502Z2 +0.051144z — 0.046202>

Waoz

422+ 9247 23 —1.06692% 4+ 1.0036z — 0.32628

B B2t — 2.33452% 4 1.81752% + 1.37952 — 0.97884
T 425+ 4.73242% + 1.987623 + 0.8601622 + 4.01142 — 2.4226

CTpyKTypHasi cxeMa Iocje TaKOro 1peodpa3oBaHns IPUMeT BUJI IIPeJICTaB/IeHHbBIN Ha

puc. 7.

U(n) Y(n)

— ¥ Wd02 P Wd1 >

Pucynok 7 — Cxema 1ociie nnpeobpa3oBaHusd

3erbsd Wygo 1 Wy 00pasyioT THIIOBOE IOC/IeI0BATEIbHOE COeIMHEeHne. DK-
BUBaJICHTHAaA IIE€peJaTOIHaA (bYHKHMH TaKOI'O COCMHCHUA 1 BCENl cucTeMbl B neJIOM
OyJeT UMeTh BUJI;
Weys = WapaWar =
524 —2.33452% + 1.81752% + 1.37952 — 0.97884
T 425 1 4.732420 1 1.987623 + 0.8601622 + 4.01142 — 2.4226
0.23553z — 0.090296
22— 0.61756z + 0.72615
0.294412% + 0.063774z — 0.067722
T 241 1.632423 + 1.23042% + 0.7679z + 1.3479
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4 MogeaupoBanue AMHAMUKU JACKPETHOI

CCTEMbI

Ha puc. 8 npuBemena MoJiesib HCCIeLyeMOl CHCTEMbI peaJIn30BaHHasI B AKeTe
Simulink. 3neck 6s10k "Discret system" mojesiupyer juHaAMUKY 9KBUBAJIEHTHO JIHIC-
kpetHoit cucrembl, a Ogokm: "WdA", "Wou" |, "Wos" - mogeupyoT guHAMUKY H3HA-

JaJIbHOI AUCKPETHO-HEIIPEePBhIBHON CUCTEMDI.

num(z)
den(z) >
Discret system —>
num(z) num(s)
j @ o den(z) ™ den(s)
wWd Wou
num(s)
den(s)
Wos

Pucynok 8 — CtpyKkTypHas cxeMa CHCTeMbI B Iakere Simulink

Ha puc. 9 npejcrapiena jJuHaMUKa JIUCKPETHON W JIMCKPETHO-HEIPEPLIBHOM
CHCTEM B OTBET Ha CTylleH4YaToe BozjelicTBue. He c0KHO BUJIETH, 9TO B JINCKPETHLIE
OTCYETBhl BPEMEHU 3HAYECHUE BBIXOJHOTO CUTHAJA JIMCKPETHO-HEIPEPBbIBHONI CUCTEMBI
(IMyHKTHpHAST KPUBasi) COBIAJAET CO 3HAUEHUEM BBIXOJHOINO CUTHAJA JUCKPETHOI Ci-
creMbl (CILIOMIHAST KpHBasi). DTOT (aKT MOITBEPKIACT KOPPEKTHOCTD MTPOBEICHNUST

POLEYPbl TUCKPETU3AIUAN.
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t, s

PI/IcyHOK 9 — PeaKLH/IH CUCTEMDBI Ha CTyIIEeHY9aTOoeE BOB,ZLGﬁCTBI/Ie

5 INccaenoBaHue yCcTONYMBOCTHI

5.1 Heobxoaumblii KpUTEpUii yCcTOMYOBUCTHI

Jist onienku yeroitanBocTu cucrembl (18) 10 KOpHEBOMY TIPUHIUITY HEOOXOUMO

BBIITUCAaTb XapaKTepI/ICTI/I‘{eCKHﬁ IIOJIMHOM ﬂHCerTHOﬁ CHUCTEMDBI:

A(2) = 2* +1.63242° + 1.23042% 4 0.7679z + 1.3479.

(19)

14k3Y

Jlucr

Ne moxywm.

Ioann.
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1751 Toro 9Tobbl CUCTEMBI ObLIa YCTONYNBA HEOOXOANMO UYTOObI BBHIIOJIHSIIACEH CJIE/LY-
IOIINE YCJIOBUSL:

ag > 0
A(l)>0
(—D)"A(-1) >0

[IpoBepuMm HEOOXOIMMOE YCJIOBHE YCTOWYIMBOCTU. B janHOM ciydae:
ap=1>0

14 1.6324 + 1.2304 + 0.7679 + 1.3479 = 5.9786 > 0
(1 —1.6324 + 1.2304 — 0.7679 + 1.3479)(—1)* = 1.178 > 0

Heobxoanmoe ycioBue ycToitanBocT BhiosinsieTcsd. CrieoBaTeIbHO, CUCTEMA MOXKET

OBITb yCTOIIHUBOIA.

5.2 KopHeBoii Kputepuii ycTOi40BUCTU

CorstacHO pOPMYJIUPOBKE KOPHEBOI'O KPUTEPHS YCTONUUBOCTH, JIJIsi TOIO YTO-
ObI JIMHElHasT JUCKPEeTHAas JUHAMUYIECKasi CICTeMa, ObLIa aCHMITOTHYECKH YCTONINBA
HEOOXOUMO U JOCTATOYHO YTOOBI MOJIY/IN KOPHEH XapaKTePUCTUUECKOI'O IOJITHOMA

ObLIH MenbIte eauHuibl. OmpeesnM KOPHI XapaKTepUCTUIecKoro mosmnoma (19):
z1 = —1.103 4 0.6987

29 = —1.103 — 0.698
23 = 0.287 + 0.842]
24 = 0.287 — 0.842;

Motym HaiiJIeHHbpIX KOpHeii:

21| = +/(—1.103)2 + (0.698)2 = 1.305

|22] = /(—1.103)2 + (—0.698)2 = 1.305

JIuct
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23] = 1/(0.287)2 + (0.842)2 = 0.889

|24 = 1/(0.287)2 + (—0.842)2 = 0.889

Kopnepoii kpurepuii ycroifunBoctun He BbinosHsieTcs. CiegoBaTe/bHO, CUCTeMa He

yCTONYNBA.

3aKJII0UeHnue

B xojie BbINIOJTHEHNsT PAOOTHI TOJIyUeHa JUCKPETHO-HEIPEPbIBHAA MOJIE/b NC-

CﬂeﬂyeMOf/’I CHUCTEMBI. HpOI/ISBe,ILeHa AUCKPETU3allA CUCTEMBI 110 BpEMEHN C IIEPUOJ0OM

ts = 0.4c u noryvyeHa SKBUBaJEHTHas IepegaTodHast (OYHKIINA CUCTEMbI:

Wys(2)

0.294412% + 0.063774z — 0.067722

T 241 1.632423 + 1.230422 + 0.76792 + 1.3479

[IponsBejieno KOMIIbIOTEPHOE MOJEINPOBAHNE JUHAMUKN JUCKPETHONW W JUCKPETHO-

HereprBHOﬁ CHUCTEM. YCTaHOBJIEHO PaBE€HCTBO BbLIXO/IHBIX CUT'HaAJIOB 000UX cHuCTeM B

AUCKPETHbBIEC OTCYEThI BPEMECHU, ITOATBEPXKIaromee KOPPEKTHOCTD BBIIIOJITHEHHOM AC-

KpeTusanunu CHUCTEMBI. Brimosnena OLICHKa YCTOﬁqHBOCTH HO.Hy‘-I@HHOﬁ ,ZLI/ICerTHOﬁ

MOZEJIN. S/YCTaHOB.HeHO7 4YTO COIVIaCHO KOPHEBOMY KPUTECPHUIO MCCJICAYyEMasd CUCTEMa HE

yCTONYNBA.

143
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