IIpakTuuyeckas padora
Yactp 2
IlocTpoeHHe YACTOTHBIX XaPAKTEPUCTHK U UCCJICI0OBAHUE
YCTOMYUBOCTH JIUHEHHBIX CHCTEM

Ilens paboTel — TPUOOpPETEHHE MPAKTUUECKUX HABBIKOB HCCIIEIOBAHUS
JTAHAMUAYECKUX CUCTEM Ha OCHOBE UX UMHUTALMOHHBIX MOJIEIICH.

Ilpozpamma uccneoosanuii

1. [lonyyuTh CTPYKTYpHYIO aHAJIOTOBYIO MOJEIb HEMUHUMAJIbHO-
¢da3oBoro 3BeHa IMEPBOro MOpAJKA, MepenaroyHas (QPyHKIUS KOTOPOTO HUMEET
BU/T

W(p) — kl(l_ pTl)
1+0,5pT,

2. 3anucarh aHAJTUTUYECKUE BBIPAKEHHUS JJIS1 ONPEAEIEHUS OCHOBHBIX
YaCTOTHBIX XapaKTEPUCTUK HCCIEIYEMOrO0 3BEHA: aMILIUTYHO-YaCTOTHOM
(AYX), norapubmuueckord amMruTyaHo-4actotHoil (JIAUX), dazouactoTHOIM
(PUX), u ammmutynHO-(hazoBoi (ADX).

3. Toctpouts JIAUX, ®UX u ADX uccieayemMoro 3BeHa.

4. Peanu3oBaTh MOJENb 3aMKHYTOW CHCTEMBI, TepeaarodHas (QyHKIIUsS
KOTOPOU B pa30MKHYTOM COCTOSIHUM UMEET BU]I

W(p) — kl(l_ pTl)
(L+0,5pT,)+ pT,)
Hcrnonb3yss MeTOl KaHOHMYECKOTO MPeoOpa3oBaHUs MEPEeNaTOYHON (DYyHKIUH
JUISL cilydasl TIPOCTBIX KOpHEH, 3amucaTh MaTeMaTU4YecKylo MoJienb B (Gopme
YPABHEHUM COCTOSIHUSI JUHAMUYECKON CUCTEMBI.

5. 3amucarh MOJMy4YEHHBIE YPABHEHUSI COCTOSHUS B MaTpUUHOU (dopme u
ONPEICIUTh MATPHUIIbI CUCTEMBI.

6. Ha ocHOoBe anrebpandeckoro KpuUTepusi YCTOMYUBOCTH JJIsi 3aMKHYTON
CUCTEMBI TOJYYUTh BBIPAKEHUE U1l OIpPEACNICHUS MPEAebHOIO 3HAaYeHUs
KO3 GUITMEHTA YCWICHUS PA30MKHYTON CHCTEMBI H paccuuTaTh K

npeo *

7. I/ICCJ'IGILOBaTb U IIOCTPOUTH 3aBHCHUMOCTb  BCIIMYMHBI k oT

npeo

napamerpa 7 =T,/T,.
Memoouueckue ykazanus no 6binoiHeHuI0 paoomol

IIpu BeImoaHEHUM 1. 1 3aJaHus ISl IOIYYEHUSI CTPYKTYPHOUM aHaIOroBOM
MOJENN JUHAMMYECKOIO 3BEHA CJIEAYET BOCHOJIB30BATHCS PEKOMEHAALUSMU,



W3JI0)KEHHBIMH B 4acTH 1.

Kak w3BecTHO, amniumyoHnas u ¢azoeas yacmomuvie XapaKmepucmuru
JTMHEHHON NTUHAMUYECKOW CUCTEMBI OTPAKAIOT MPEoOpa3oBaHUE aMIUIUTYIBI U
¢da3pl TapMOHUYECKOTO CHUTHAla TNpU Tepenade e€ro Ha  BBIXOJ 3BEHA U
OIIPEIENIAIOTCS TI0 KOMILIEKCHOMY Kodhdunmenty ycmieHust W (jo):

W(jo) =ReW (jo)+ jImW (jo) =P(») + jQ(v) ;

A@) =W (jo) = {P*(@) + Q*(e); (2.1)
v (@) =arctg(P(w)/Q(w)).
3ajaHue MOpeaycCMaTpUBAET WCCIEAOBAaHUE YCTOWYMBOCTH 3aMKHYTOM
CUCTEMBI, TiepeaTouHas QyHKIMsS KOTOPOH B Pa30MKHYTOM COCTOSIHUM MMEET
BTOPOM  TOPANOK TIpH  IOCJIEAOBATEIBHOM  BKIIOUYEHHH B KOHTYP
HEMUHUMAJIbHO-(a30BOT0 M HHEPIUOHHOTO 3BeHa. C ydeToM ocoboro Bujia
OUX HEeMUHUMAaIbHO-(A30BOrO 3BEHA IMPU 3aMBIKAHUU PACCMATPUBAEMOU
CUCTEMBI OTPULIATENILHON OOPAaTHOM CBS3bIO U MPHU YBEJIUYEHUU KOIP(PULIUECHTA
YCUJIEHUs PA30MKHYTOM CHUCTEMBI 3aMKHYTasi CUCTEMA TEPSIET YCTOMYMUBOCTh. B
COOTBETCTBUM C 3a/JlaHUEM TpeOyeTcsl MPOBECTH HUCCIEIOBAHUE YCTOMUMBOCTH
3aMKHYTOM CHCTEMbl NpH H3MEHEHUM KodpduuueHta ycuiaenus. OnuH u3
IPEIOKEHHBIX B 3aJaHMM  BapUaHTOB IOCTPOCHHUS MOJEIN 3aMKHYTOW
CUCTEMbI 0a3upyeTrcsi Ha MpPEJICTaBICHUM ONUCAHUS PA30MKHYTON CUCTEMBI B
MIPOCTPAHCTBE COCTOSIHUN B KAHOHUYECKON (hopMe ¢ JalbHEHIel peanu3aiueit
B BU/JI€ 0JI0Ka «ypaBHEHHUS COCTOSHUS» U 3aMBbIKAHUEM CHUCTEMbI OTPULIATENIbHOM
0o0paTHOM CBS3bIO.
Kanonuuecxkas gopma ypasnenuti cocmosinusi TUHEHHON TUHAMHUYECKOM
CUCTEMBbl OCHOBBIBA€TCS Ha MPUBEIECHUU MATPHUIBI COCTOSHHS CHCTEMBI K

auaroHaneHOMy — BHmy A =A=diag {ﬂ,,} , TpH DJTOM  Kaxaoe U3
nudepeHnnanbHbIX YPaBHEHUM CUCTEMbI MOKET OBITh PEIICHO HE3aBUCUMO OT
apyrux. Jlns momydeHus onucaHus OJHOCBSI3HOM CUCTEMBI, 3aIaHHON B (hopme
mupdepeHunansHoro ypaBHeHus cBszu Buaa (1.3) nmbo mnepeaaTouyHoM
byHKLIMENH TpOOHO-pallMOHATBHOTO BUAA

W (p) = B(p) _b,p"+b,,p"" +...+by
A(p) p"+a_ p"t+...+a,

B KAaHOHHMYECKOW (opMe ypaBHEHUN COCTOSHHUS MPUMEHSIIOT Menoo
paznoacenus (2.3) na npocmule Opobu. B cinydae, ecnmu Bce KOpHU A, ..., A

(2.3)

n
xapakrepuctiuueckoro ypaBHeHus A(P)=0 cucTeMbl BEIICCTBEHHBIC U
MPOCThIE, Pa3ioKeHue BbIpakeHus (2.3) Ha MpoCTbie APOOU UMEET CIIETY IO
BH/I:

W(p)=%=do+ipii. (2.4)

Kosddummentrsr paznoxenus (2.4) MoryT OBITH OINpEACIICHBI Ha OCHOBE



COOTHOIIECHUIA.

B(p) 1o
d, _I|mW(p) C = AD)|p ,1=1n. (2.5)

[IpunuMas BO BHHMaHHE IMOJY4YEHHOE pasiiokeHue (2.4), CTpyKTypHas
aHaJIOroBasi CXeMa paccMaTpPUBAEMOI CHUCTEMbI MOXKET OBITh IMpECTaBicHa B

BUJIE, N300pakKeHHOM Ha puc. 2.1.
u(t) X, X, y(t)

> G j/ —
A |
X, X,
» C, |
Ay |—
» d,
Puc. 2.1

CJ’IGIIy}I IIPUHATBIM Ha CXCMC 0003HaYCHHUAM CUT'HAJIOB, YPAaBHCHU:A
COCTOAHUA CUCTCMBI UMCIOT BHU ]
=AX +Cu, i=1

y :Zn:xi +d,u. (2.6)
Kak cienyer u3 (2.6), M_an;[H ATOU CUCTEMBI
4 00...0
A=) 0200 g [cc,c,]  C=[11.1], D=d,. (27)

Ha ocHoBe monyueHHOW Bblle OOIIEH MaTeMaTUYeCKOM MOJETu IS
OJIHOCBSI3HOM CHUCTEMBI B MPOIIECCE MOJTOTOBKU K paboTe TpedyeTcs 3anucarh B
MaTpUYHOM BHJI€ YPABHEHHUS COCTOSIHMS B KaHOHWYECKOU opme aJis 00BheKTa,

UMEIOIIIETO CIICAYIOIIYIO MepeIaTOUYHYI0 (PYHKITHIO:
k 1-pT,
wWipyo— K0P
(1+0,5pT)(1+ pT,)
[TonyyeHHOE OmMHMCaHWE peaau3yeTCs Ha dTale HMCCICIO0BAaHUN MOJETH B
dhopme ypaBHEHUM COCTOSIHUSL.

(2.8)




Hcxoonwvie oannwie 0151 nposedeHus ucciedo8anuil

Tabmauna 2.1.

Ne
Bapu-| 1| 2 3 4 5 6 7 8 9 | 10

a”HTa

T,,c|01 0,12|0,14|0,16| 0,18| 0,2| 0,22 | 0,24| 0,26| 0,28

T,,¢|20 20| 20| 25|25|25| 30| 30| 40/ 40

K1 1] 2 3 4 5 6 / 8 9 | 10




