I.HO0.Pu3Hun4yeHko

NUccneanoBaHuUe
oAHOrIo
YpaBHEeHUSA

d.

X
E_f(x)



OCHOBHbIE NMOHATUSA
(aBTOHOMHOCTb )

d X OOBIKHOBEHHOE

— f ( X l‘) nuddepeHIInaIbHOC
dt ypaBHECHHE
1-ro mopsaka

— = f (,X ) ABTOHOMHO€E YpaBHECHME.
IIpaBas yacThe HE 3aBUCUT

SIBHO OT ¢



dx
dt

= ax + bxy + dx sin wt

X, Il — nepemennvie

a,b,d,w - napamempuoi



d CKOpOCTh N3MCHCHUS
X O IIEPEMEHHOM X

d — paBHA HYJIIIO
! X

f (f) — O IIpaBas yacthb
ypaBHEHUS

paBHA HYIIIO



YCTONYMBOCTb
CTaUMNOHAPHOIro COCTOAHUSA

CranuoHapHOE
COCTOSIHUE
yCTOMYHBO, €CJIU
MaJibl€ OTKJIOHECHUS
C TEYEHHUEM
BPEMEHU OCTAXOTCH
MaJIbIMH






x=x+¢& &/ x<<

dx+&)  dx
dt  dt

Jx+¢)



[IpaByt0 4aCTb pa3/I0OXXUM B
PAA

Tennopa B ToUke x

ds

/
= )+ S [



bpyk Tannop (1685-1731)

e AHIIIMNCKUNU

MaTEMATUK, MY3bIKaHT,
Xnsonucew, ounnocoa.

dopmyna Tannopa

3HaueHue PyHKIUU f(x) B TOUKE X B
OKPECTHOCTH TOYKH @ BBIPAXKAETCS B BUJIC
CTENEHHOTO psia




dé/dt =a,¢,




5 (1) =c - exp(Ar)
A= a1 —f (x)

C —mpous C=¢(0)



Vemouuusocms cmayuonaprozo
cocmosinust ypasHernus dx/dt=f(x)
onpeoenaemcs 3HaKoM NPouU3B00HOU
npasou 4acmu 8 CMmayuoHaApHoOU MouKe.
Ecnu sma npouzeoonas pasna nyiio,
mpebyemcs paccmMompeHrue 8 Pa3ioHCeHuu
1 (X) unenos bonee 6v1COK020 NOPSAOKA



[[papnyeckmnm Meton aHanmsa
YCTOMUYMBOCTU CTALLlMOHApPHOIO

COCTOSIHUS
1) J® 1)
PN 2
Lft%'x N A ¢
— «——> >—>
X=X X=X X=X

a 7 8

yCTOWYMBO HEeyCTOMYNBO HEeYyCTOMYMNBO



Tunbl aTTPaKToOpOB

o YcTOMuyuBas To4YKa NnoKos

o [IpenesibHbIN LUNKIT — PEXUM KOoJ1ebaHum C
[MOCTOSIHHbIMW MepUoAOM U aMMINTY 40U
(HaymnHasi ¢ pa3MepPHOCTU CUCTEMbI 2)

e Obs1acTu C KBa3nCToXaCTUYECKUM
NoBeeHNEM TPAEKTOPUMN B obsiactu
arTpakTopa, Harpumep, «CTPaHHbIN
arrpakTop» (HadymHas ¢ paaMepHocTu 3).



