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ANOOEPEHUNATBbHbLIE CUCTEMbI, 3KBUBAJIEHTHbIE
CUCTEME TrAPMOHUYECKOIO OCUUITIATOPA

B. A. Beabcknii

Yupeoicoenue obpazosanusn «I omenvckutl 20cy0apcmeeHHblil MexHU4ecKull
yhusepcumem umenu I1. O. Cyxozo», Pecnyonuxa benapyco

Paznuunble 3ajaun €CTECTBO3HAHUS M NMPAKTUKU MPUBOAAT MCCIIEAOBATENs K HE0O-
XOJMMOCTH MOJETHPOBAHUS pEAbHBIX MPOIECCOB C MOMOILBI0 U PEepeHINATBHBIX
YPaBHEHUN UJIU CUCTEM, MOCKOJIbKY CYLIECTBEHHAsI 4YaCTh 3aKOHOB MPUPObl OIUCHIBAECTCS
Ha s3bIKe TUQQepeHInaIbHbIX ypaBHeHHN. [Ipy 3TOM, ecni Ha MOAETHPYEMYIO CHCTEMY
OKa3bIBAETCs BHEIIHEE BO3/IEHCTBUE, TO TaKasl cucreMa Oyner HeaBTOHOMHOM. MccnenoBa-
TEJsl 3a4acTyI0 HHTEPECYET BOIPOC, MPHU KAKUX YCJIOBHS MOJIyY€HHAsl IUHAMUYECKasi CHUC-
TeMa OyJIeT UMeTh OOIIMe CBOMCTBA C HEKOTOPOH aBTOHOMHOM CUCTEMOMN. DTO OOBSICHSET-
Csl TeM, YTO aBTOHOMHBIE CUCTEMBI, 0COOCHHO JIBYMEpHbIE, Topa3io Ooyiee n3y4eHbl.

B nanHoii paboTte Mbl Oy/ieM OmMpaThCs Ha TEOPHIO OTpakaromied (yHKIUU, KOTO-
past moapoOHO u3nokeHa B padorax [1], [2]. Onupasce Ha cBOHCTBa 3TOM (PyHKIUH, MBI
JIeJIaeM BBIBOJI, YTO CHCTEMBI OOJIAJal0T OJHOM M TOU ke oTpaxkaromiel (GyHKIMeH, a Ko-
JUYECTBO MEPUOJUYECKUX PEIICHUN U UX HauaJbHbIE JAaHHBIE Y TAKMX CUCTEM COBIAJAIOT.
Takue cucteMbl Ha3bIBAIOT [ 1] 9KBUBAJICHTHBIMH.

Mgl cTaBuMm nepes coOoi 3a7auy BbISICHUTb, KAKHE HEABTOHOMHBIE JIByMEPHBIE CHC-
TEMBbI BUJA

x=X,(t,x,Y); 0
y = XZ (t: X, y)
SKBUBAJICHTHBI CUCTEMC I‘apMOHI/I‘leCKOl"O OCI_II/IJ'IJ'IHTOpaZ
X =by;
. ()
y=cx,

rae b ¥ ¢ MOCTOSHHBL, bc =—w” # 0.
Takux cuCTeM MHOTO, M MBI JIayke He OyJeM MbITaThCs HAWTH X BceX. [lombiTaemes
BO3MYUIATh HAllly CUCTEMY (2) IpU OMOIIY BEKTOP-(QYHKIIMU BUAA

A=(f@)g), (3)

3aBUCALICH, TAKUM 00pa3oM, TOJIBKO OT BpeMeHH f. IlonnHoMMaIbHbIE BO3MYIIEHUS, CO-
XpaHAOIIKE OTpaXKaroIyIo (GyHKIUIO, paccMaTpuBaroTcs B padorax [3], [4].

CornacHo TeopuM oTpaxaromeil GyHKINH, YTOObl JaHHOE BO3MYIIEHUE COXPaHSIIO
HKBHUBAJIEHTHOCTh TOJYUYEHHOW CHUCTEMBI ¢ cucTeMoi (2), ¢pyHkius (3) AOKHA YIOBIIE-
TBOPSATH CUCTEME B YACTHBIX POU3BOJHBIX:

OA(t, z) N OA(t,z)
ot 0z

X(t,z)- % A(t,z) =0, (4)

rae z=(x,»)" .
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3amenuB B (4) A B coorBercTBUH C (3), a X (#,z) — IpaBOii 4aCThIO CUCTEMBI (2), MBI
MIPUXOJUM K JINHEMHON CUCTEME:

f~bg=0;
g—cf=0,

13 KOTOPOM HAXOAUM:

f =bAcoswt +bBsin wt;
g =—Asinot + Bcoswt,

)

rne A u B —npou3BOJIbHBIC KOHCTAHTHI.
Bosmymast ucxoanyto cucremy (2) dynkimsmu Buaa o(f)A(t) , tae o(t) — nponu3Boib-
Hasl HeMpepbIBHAS HEUETHAsl BEKTOP-PYHKIMS, a A(?) onpenensiercss COOTHOMEHUSIMU (5), MbI

HE BBIBOJIMM HAIly CHCTEMY T'apMOHHYECKOTO OCIHIUIATOpA M3 €€ Kilacca SKBHBAJICHTHO-
ctu. Takum obpazom, uckomyro cucremy (1), SJKBHBAJIGHTHYIO CUCTEME TapMOHHUYECKOTO
ocuuiATopa (2), Mbl TIOJIYYHIIA B BUJIC

x=by+a,(t)(bAcoswt +bBsin wt);
y=cx+o,(t)(—Asin ot + Bcos wt).

CucTteMbl, SKBUBAJICHTHBIE CHUCTEME TAPMOHMUYECKUX KOJIeOaHUH, U3yUYaluch TaKKe B
pabore [5].
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