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NEPHOMUYECKHWE PEIMEHUSA MOJE/IUN TAPEJIA - POCCIEPA
C.U. Tyaebaes, M. X. Xappacos '

Ha ocHOBe aCHMITTOTHYeCKMX MeTojoB boromoGosa Jyist JUHaMAYECKOH MONETIH
Tapena - Poccnepa nokasana BO3MOXKHOCTE aBTOKOJIcOATENbHBIX PEXHMOB H
CYINECTBOBAHAE TOCIEOBATeIEHOCTH OHhypKalwi  yABOeHHSI pepHoja. KadeCTBCHHEIE
Pe3y/ILTATHI TOATBE PKAFOTCS YHCICHHBIMEA HCCIIEIOBAHHSIME. . »

B coBpeMeHHOli TEOPHUH JHHAMIYECKHX CHCTEM OOMNBIION HHTEPEC NPENCTABIAET
YICCNIEIOBAHME MEXaHM3MOB M IyTeH Ppa3BUTHA ABTOCTOXACTUYECKUX IPOIECCOB B
HEeJMMHENHBIX CHCTEMAxX DAasMYHOM INPUPOMBIL, AONYCKAIOUMIMX MAaTEMATHYECKYIO
(hopManu3amIIo ¢ MOMOIIBIO, HAlpUMED, cucteM midepeHuranbHLIX ypapHeHui [1-4].

HccnenoBanusi KOHKPETHLIX [HHAMIYECKHMX CHCTEM IIOKa3aiW, YTO Hambonee
pacHpOCTpaHEHHBLII IyThb TNEPEeXOfa K  XaOTHYECKOMY PpEXuMy CBsi3aH C
NIOCEMOBATENLHOCTLIO Oubypkaumii yaeoenus mepuona [1, 2]. B arom cayuae
CYIECTBYET BaXKHasi 3AKCHOMEPHOCTh B pacnpepeicHny 61y pKAIMOHHBIX APAMETPOB
CHCTEMBI, YCTAHOBJIEHHAS [IPH HCCIENOBAHMA HEKOTOPLIX OJTHOMEPHELIX OToOpaxeHwui [5].

3aMeTHM, YTO BO3MOXHOCTh NOSBNEHHI pEICHUil C YABOCHHBIM IIEPHOJOM B
HEJMHEHHBIX cucTeMax paccMarpupanach ciie H.H.boromoGoBbIM B €ro KJIaCCHYECKUX
paboTax Mo acCMMNTOTHYECKAM METOfaM B HeNMHEeHHOX Mexawmke [6]. DT MeTombl
OCHOBaHBI HA TIPUHIMUINC YCPENHEHHS W BechMa 3(M@EKTHBHBI NPH HCCNENOBaHUH
NMOBEJICHUSA HENIMHEHHBIX CUCTEM. . )

3nech, ucnonb3ya ocHoBomojarawomue uaen H.H. BoromoOoBa, MbI  CTaBEM
UEeNBI0 TMOKa3aThb BO3MOXHOCTL OFHOYACTOTHOTO KOJNEOATENLHOTO PpeXHuMa H
MOCHIEOBATENLHOCTh OuypKauuii yIBOCHHs1 NEpHOAa B HennHeHHON Monenn apena -
Poccnepa [7]. HannHas MofeNb NMpeioXeHA B XHMHYECKOH KHHETHKE M JOIYCKAeT
ABTOCTOXACTHICCKOE MOBEICHHE. )

PaccMOTpHM aBTOHOMHYIO JHHAMHMYECKYIO CHCTEMY, ONUCHIBAEMYIO CIE/IyIOMIHMU
maddepernuaILHEIMI YPABHEHHAMU:

X1=X1- aXp- X1X,
Xa=bx1- Xp¥XoX5, 1)
Xy=X24+X2- x5/ (x3+C),
rae p=(a,b,c) - COBOKyNmHOCTb mapameTpoB cucreMsl (a>0, >0, c>0).
INokaxeM, 49r0 B cHcTeMc¢ (1) BO3MOXHBI aBTOKONEGATENBHLIE pPeXKHMEL,

CyIIECTBYET IOCHEXOBATENbHOCT OHM(ypKaumii yABOCHHS NEPHONA M MPEfENLHOE
MHOXXECTBO B IPOCTPAHCTBE apPaMeTPOB.




3amemM, yro cucteMa (1) umeer €IMHCTBCHHOC HCTPHBHAJIILHOE CTAaNHOHAPDHOE
i P!
pelICHHE

x0={a[1- (ab)12)/[(a+b)(1- (ab)i2+c)]}i2, xy={b[1- (ab)12)/[(a+b)(1- (ab)i2+c)])1z,
2
x3=1- (ab)12, @
00MaCTh CYIECTBOBAHHS KOTOPOTO 33aeTCs YCIOBHEM
(14c)b < a < 1/b.

Marpra JMHEAPU3OBAHHOM CHCTEMBI H €€ XapaKTePHCTHYECKMI MHOTOWIEeH UMEIOT
COOTBETCTBEHHO BHJ

1- x50 -a ~X10
A=liib . x-1* Xy 3
leo 27520 -c/ (X30+C )2

D(Ap)=A3+0yA2+05A+03,

e  oy=c/[1- (ab)12+c]2,  a,=2(a- b)[1- (ab)¥2)/[(a+b)(1- (ab)i2+c)],
0;=4(ab)2[1- (ab)12]/[1- (ab)V2+c].

Ona Toro, 9roObl pelieHue (2) ObLUT0 YCTONYMBBIM, HEOOXOOUMO M JOCTATOYHO
BLIIOJIHEHHE CEyIomuX ycnosmii Payca - I'ypeuna:

a1>0 0.2>0 A=040,- (!32>0

B cuny onpepenenns mapameTpos cacTeMsl (1) [OCTaTOYHO MpOAHANH3HPOBATHL JIMIID
nocnemuee u3 Hux. TeM caMbIM onpejrensieTcss 00NACTh CYIIECTBOBAHUA H YCTONYHBOCTH
CTAaIMOHAPHOTO PEeINEeHHs.

OGo3HayuM KOPHH XapakTepHCTHYECKOro yPaBHEHMA 4depe3 A, rme k=1, 23 M
paccMOTPHM clydait

M=A*<0, M=hst=vhi, @

3mech v ¥ © BEUIECTBEHHBbIE, a 3Be3[A0YKa 3eCh U Aanee OCO3HAYAET KOMIUIEKCHOE
conpskenne. B kauecTBe COOGCTBEHHEIX BeKTOPOB MaTpuup! (3) BEIGEpEM BEKTOP-

cronbery
- Xio[Me+ 2(ab)1’2]\
Ub= | XM~ 2(ab)'?]
M2

)

n onpegenuM Takoh Gasuc V® (k=1,2,3) mpocrpancrea gyansroro x UK , gro mis
cucteMel BekTopos UM u VO pmeet MecTo ycrnosue

(U(k) V(”'))=8km,
rme CKaJIﬂpHOC NPOHU3BENCHHUE ONIPENENIEHO TAKUM 06pa30M
(UY) =0V,

Torna naiigem
‘ VO =W-1[Um=vVo], (6)

rle B BEKTOPHOM Npou3BeneHmu j,k,! =1,2,3 onpefenensl B DHKJIAICCKOM NOPSAKE.
3pech .

W= -W*= 8ab[1- (ab)12){(\,- v)>+a?}ia/[(a+b)(1- (ab)2+c)).




PaccmoTpum Teneps pemenus cucrems! (1) B6mm3n ocoGoi Toukn (2). Tonoxum
X=X +U¢ H IPEACTABHM MAJILIA WIEH U, B BHJIE pAia

3
US:E ék(t )U(k).
k=1

Torpa nocne craugapThex npeoOpa3oBanuit ypaeHenuit (1), yIuThIBas OmpepeneHue
MaTpuibl  (3), Bekropos (6) M OmycKas TIPOMO3JKHE BLIKJNANKH, TNONYYHM I
HEM3BCCTHLIX Benmyun &, (k=1,2,3) ypaBHeHHs

E1) = M+ biDE2 + bER + byMER + by, MEE, + by MEE; + bysEEs+c1 (03 +
+ 02063 +C3ME3 + €1,V Ex2 + €13300E1E52 + Co33EES2 + C112PE 2 + €113 0E %5 +

+ &85 + €130, 685, (7

I'Ji€ BBEICHEI CNeflyromue 0003HAIECHHS:

3
bf9=% (VO,a;)UfU () bim@=Z (V©,a,)(UOUm + UmU,WD);

ik=1 Jk=1

3
c,(S)=‘k’Z (V(‘),ajk) U](’) Uk(’)Um(l);
Hem .

clzz<’>ék2’ (VO )(UmUOUD + UDUMUQ + UDU,OUO);
ik * *

1330=2(VO,2,)(UMUAU) + UBUMUB + UDUGUM);
Lkl i

Czas<5>=?fl(V<’>,ajk)(Uj(z>Uk<3>U,<3) + UAU@QUE + UBUGUO),

.’l (l

c1120=2(V©,2,) (U 0U,0U@ + UDUDUW + UDUMUWM);
Jiki .

c3=E(VO,2;)(U@QU U O + URULUM + UMDUDUM),
ikl :
¢130=Z (VO2,)(U0U,0U® + UDUGUD + UDUMU + UDUGUMD +
ikt
+ UBUMUD+ UBUoUm);

a;=col(ay, @ju, A3it), a=col(ayu G, A3ju) (8)
A =(1/ Z)azF ;(XO’“')/ ax/axk s A= (1/3')83F i(xo,u)/axjaxkax,.

3neck F; - paBbie yacty ypasuennit (1).

IlprmMas no suumanme Bhpaxerms (5) n (6), wis kosduuuentos (8)
ypaererni (7) B ciyyae (4) MOXHO YCTaHOBHTE cnzmylomue COOTHOIIIEHHS CHMMETPHH

by(V)=b,(1)* - by@D=by2* byh=h, M)+ b,(=h, ()

by®)=by(2)* by@=b,d* b1, (=by @ b13=by

bsyM=by (v by=by@* b=y, W by =bysL)* 9)
C123(1)=C]_23(1)* C123(3)=C123(2)* 0133(1)=C122(1)* C133(3)=C122(2)*

c113=cy1, (D= Ca333=Cp3D* ' Caa=Cypa(D¥ C13d)=c 1@

C233)=Capy(D* C1223=C133* C112=c113@* C1236)=C213()=C31 ).




Ortcropa crnepyer, MTo TpeThe ypaBHeHHe B (7) ABAAETCS KOMILIEKCHO-CONMPSKEHHBIM
BTOPOMY, TO €CTh &3=E,*.

PaccMoTpum nogpo6GHO GH(PypKAUMIO CTAMOHAPHOro pemerHs. VI3BeCTHO, YTO
rpaHMa OGNACTH YCTOHYMBOCTH CTalMOHAPHOTO COCTOSHHS ONPENENAETCH U3
yPaBHEHHs

D(io,n)=0. (10)

Ypasuenune (10) mozsonser onpenennT BEAXYUHLI @ M A; B Touke Oucypkanuu u gaer
w?=0,,>0, A= -0,<0.

Aunanornuso [8] MOXHO yCTAHOBHTE, YTO B H3yYaeMOil CHCTEME, IPH MEPEXONIE
Yyepe3 TpaHHIy YCTOHUMBOCTH pemenus (2) mpoucxomur OGudypxauus pOXeHus
npefenpHOro pukiaa. HaiieM pemenns cucreMs! (7), KoTopyro ¢ yueToM (9) 3ammimem
TakuM 06GpazoM:

E1(1)=A1E1 + By VEZ + by(DE2 + by(D*E2 + b1yDE &y + bisWHEE* + byDIE 12 +
+ 1 MEP + MES3 + c5W*Ep*3 + 0181652 + €120(V*E1Ep*2 + 593 (MEHIEI2 +

+ €112ME128; + C11oW*E2E5* + Cops(W*E*IE,| + €125(VE;1E,12,

(11)

Eo(D)=MEa + b1E2 + by DE2 + byDE2 + b DEE, + bisDEE* + bpsE2 +
+ 0 DE B3+ ¢ DER + 038, *3 + 1,VE182 + €133DE18p*2 + 2335 *IE,12 +
+C11208126; + €1138128,* + c23DEHE2 + 013D 1E,12.

Tenepb nonaracM, uTo 7\/2 HUMECT NONOKHUTCABLHYIO PCAIBHYIO YaCTh

=N+ i, A>0, A<0.
IlpepcTaBuB KOMILIEKCHBIE KOS((DHIIEHTLI 9THX YPABHEHUIT B BHJIE
b=l b lexp(iB(), cf)=1 cjlexp(iyf®),
bjk(-Y):I bjk(s) Iexp([‘Bj‘(J)), CM("):I CI‘(S)lexp(lY_’k(J)),
bjk[(s)Z‘ bjk,(s)lexp(iBjk,(S)) , CjkI(S)zl Cj;;l(")‘exp(i'ijl(’)) 3

pemenue cacrems! (11) Gyxem uckats s popme

50 = rexplio(), =123, (12)

ITocne npocTrix peoGpa30BaHUil HAXOAUM

F=Ar+ by lr2cos(gy+ By(D) + 15,01r2[cos(2g; - @; + By(0) + cos(2¢,+ g+, ]+
+ 1By Wlryry[cos(@r+B12(0) + cos(@r+P1M) ]+ 1by3MIr2c08(Bys)- @) + leyWlry3cos(2¢; +
+1,M)+c,WIr3[cos(3p, - @+ 1MW) + c0s(39, + @ + 1,W)] + ey, Mlrr2[cos(2,+
+ T1220) + €05(29; + Y122M)] + leg1,WIry2ry[cos( @ + @2 + 1122D) + cos(r- @o-
- Y1220) [He225DIr3[cos(@2- @1 +¥223D)+c08(@y + ot Ya2a(D)] +Hle12aWlrr2c08v123);

@r=IbyOlrysin(@; + ByO) + bMI(r2/r[sin(2p,- ¢ + B,W)-sin(20; + ¢ + B, V)] +
+HbyWI(r2lr)sin(Bys™M- 1) + leylr2sin(2py + M) + leWI(r3/ry)[sin(39,- @1+ 7. M) -
- sin(3, + @1 + M)] + le23OI(r¥r; )[SIN(@2- P1+¥225D) - Sin(Prt+1+¥2s )]+
+Hley M o[ SIN(Qy+@2 12D+~ P~ Y122D)]+ le1p3MIry28iny; ).




3aMeTnM, YTO mONMyYeHHbIE YPaBHEHHNS JOIYCKAIOT PpELICHHE ¢=0 1,
CNE0BATENLHO, MOXHO BhiOpaTh ¢,=0. Torpa, nmest BBHAY (9), nonyyum

f1=K1r1+b1(1)r12+2|b2(1)|r22cos(2(p2+|32(1))+2Ibu(l)lrlrzcos((pz+ﬁ12(1))+Ib2;(1)|r 2+
+ ¢ Or3+ 2le,Mlry3cos(39,+1:(0) + 2ley,MIrr2cos(29, + 11,,M) + (13a)
+ 2le11,01r2r,c08(@, + Y122(10) + 2le23MWIr,3c08(@; + 12230D) + €13 722,
¢:=0.
Hist HaxOXeHust IpuOMKeHHLIX pemernit cucreMsl (11) yepemsnm 3TH ypaBHEHHS 10
yrny @, B umTepsane (0,2r). ITonyunm

’.'1 = 7»1"1 + byDr2+ 2b23(1)r22 +c1(Wr3 4 125052,

(136)
¢=0.
AHJIOTUYHEIE BBIKIIAJKH s BTOporo ypasHenns u3 (11) mator

Fa= Aoy +1b 1@ r 72081+ Dr,3C08 Va0 D+ 01 12D 275C08 Y1 1,2,

EPZ: w+ |b12(2)|rlsin[3223(2)+|6223(2)Ir220087223(2)+|C1 12(2)|r123im112(2).

TTonyuyeHHBIC ypaBHEHHS JOIYCKAIOT CTAMOHAPHOE peuleHne ri #0, r,z0. Ilpn aTom
V15 [IEPEHOPMHUPOBAHHON YaCTOTLI UMeeM
=0 + Aw=Q, ¢,=Qf +8,, By=eonst,
A®=|b12(2)|l‘18in[3223(2) + |C223(2)ll‘22COS’Yn3(2)+1C112(2)|r128in7112(2).

OKOHYATENILHO HCKOMOE PEIlleHHe 3anuChIBaeTcs B hopme
wio()=x10+710 U D+ra0{ 1 Dexp[i(Qe+6,)] +x.c.}. 14)

JlaHHOEe pemieHue OIMCBLIBAET AaBTOKONEOATENbHBH peXaM ¢ mepuopioM T11=27/Q.

TTokaxkeM HHUXE, TTO B PACCMATPHBAEMOIl CHCTEME BO3IMOXHELI NEPHOAICCKUE
xoneGauus ¢ yqBoeHHeIM nepuonoM 1,=27;. Beoga oneparop ycpegHeHHS [0 BPeMEeHH
My

n

t+T”

My flx) = lTJ fxdr = <fx.0)>,

M npoussefd BapHanmo ypaseeHna (1) BOmm3nm nepuomrdeckoro pemenus (14):
u(r)=u,(?)+X, HanMIEeM TOYHOE yPABHEHHE U1 MaJlbIX KoneGanmii (x~e~, £7>0, e~<<1)

X(1)=<A(1)>1x+8(x) +e~(AL(1)-<Ai()>)x, (15)

L-x(t) -a - x10(7)
me A= || b x30(1)-1 x20() ,
2x0(t)  2x(2) -cl _(1_530(’) +c)2
g = col(~x1x3, XpX3, %12 + X2 - X3/ (x3+¢)).

Matrpuna <A;(f)>, NOMyYEeHa NMyTeM YCPECIHEHHS 3NEMERTOB MaTPHIIbI Al(t). Hapany ¢
ypasaenneM (15), pacCMOTPHM CHCTEMY

X(f) = <A(1)>1X + g(x). (16)




JonycTuM, 9TO B COOTBETCTBYIOHICH JNHMHEHHON CHCTEME BO3MOXKEH OHOYACTOTHBII
KONeGaTeNbHbIA PEXHM C YacTOTOH ®~/2. [Inst 3TOro HeOGXOMUMO BEIOHEHUE YCIIOBHS

D(A~, u~) =A~ + ™A~ + a4~ + o~3=0,

IJle NEPEHOPMHMPOBaHHBIE 3Ha4YeHHa Koddduuuentos o, j =1,2,3 onpepemsnorcs
COOTHOLIEHUSMHU '

oy=c/(<x3(t)>1+ ¢)2, 0=<X30(1)>12+ ab + 1 + 2<x14(£)>12- 2 <o (1)>12,
o3=2(a+b)<xio(1)>1<x0(1)>1-2(<xa0(1)>1-1) + (<x1o()>12+ <wg(2)>12) +

+ [ab-(1- <t (<t (1)1 + ). an

HpI/I‘ICM CcOOCTBEHHEIE 3HAUSHUS MaTpHLLI <A1(t )>1 JIOJXXHBI 32/1aBATHCH BBIPAXKCHUAMHU
AN1= -a~1<0, 7&”2,3=i'i(1)/2=ii(a"2)1f2. (18)

Torja BMECTO BEJIMYHH, ONPECCHHBIX TIPH PACCMOTPEHHA Gu(ypKanyH CTalHOHAPHOM
TOUKH, HYXHO B3Th HX IE€PEHOPMHpOBaHHLIe 3Hauenmst cormacuo (17), (18).
CnepoBarensno, npu A~,=A~'+ iw/2 (A~">0) peurenne cncrempr (16), ecmm ne
HHTEPECOBATHCS NEPEXOJHLIMI PCLICHUAMH, NPEJICTABIAETCA JIBYyXHapaMECTPHICCKHM
CEMENCTBOM PEeMIEHHA

U= I olt ™ DexXpiy + 1"~ @*exp(-iy), (19)

e 2y =Q~t +0~, 0~=const, Q~=0"+2A0".

IMonoxuM pganee Q™ =Q u OyEM HHTEPECOBATHLCA pemeHneM cucTems! (15).
BygeM cuMTaTh BENHUMHLI I~ H 0~ B (19) dyHKUMAME BPEMECHH H BOCNOJL3yeMCa is
HUX CTaHJAPTHBIMH PAVIOXKEHMSAMH IO CTENCHSAM Majoro mapamerpa. Torma, ecnu
OrPAaHAYMTLCS PAMKAMH TEOPHH NEPBOrO NPHONMXKEHHS, YKA3aHHbIE BEIMUHMHBI
SBJIAIOTCS TOCTOSHHLIMM. JleficTBHTENBLHO, B 3TOM Ciyuac mnpaBas d4acTh (15) we
COJIEPXXHT OCHOBHOI FAPMOHKKH 110 yriy . MITak, B NepBOM NPUOCIMKEHUM, B KAYCCTBE
HCKOMOT'O PEIlleHHsI MOXHO B3sTh Bhipaxenue (19). OOpaTnM BHUMAaHHE Ha CHEyIOIHIi
¢akT: mockonbky B cuny (13) pemmtmHBL Xpo U <xpo(f)> COBNAJIAIOT C TOYHOCTHIO
nopsaka €2 , TO HOBBI MNPEJCIALHLIT WMKI MepHOna 27, HAXOMHUTCH Ha MAaJIOM
PacCTOSHHH OT cTaporo. TakuM o0pa3oM, B PacCMATPHBACMOM Cly'ac HMEET MECTO
Oncypkauus yasoenis neprofa. HaxoxnaeHie nojoOHLIX pelIeHHUil, COOTBCTCTBYIOUINX
OJIHOYACTOTHBIM KOJeOATENLHLIM COCTOSHHSM cHCTeMbl ¢ nepuofiamu T, =2n-1Ty,
n=1.2,3,..., MOXeT OBITH IOCAEAOBATENLHO MPOJOJKEHO. MOXHO TakXe MMOKa3aTh, YITO

i L

0 0.5 10 Xy 6 0 . ST

Puc. 1. Budyypkarms ynoenns nepropia: a - a=0.1, b =0.048, c=1.0; 6 - a=0.1, =0.051, c=1.0




gymecmye'r HpeAeNbHOE  MHOXECTBO
H(YpKAUOHHBIX 3HAYECHHUI NapamMeTpoB.
Takum 00pa30M, MONYYEHHBIE PE3YNLTATHI
yKa3pIBaIOT HAa  BO3MOXHOCTL  4BTO-
cToXacTUYecKux pemenuit mogemu (1).
Hamn Obuin npoBefeHs] YHCIEHHLIE
uccnegosanus mofenu (1) ¢ wmcmomnn3o-
BaHueM MeTofoB oroGpaxemus Ilyankape
M CHEKTPATHHOTO aHanu3a (MICKPeTHOE
npeoOpazosanune dypne). B ocwosy wmc-
JIEHHOTO aHaNIM3a OBLT MOJIOXEH anro-
purM Pynre - KyTte1 - dennbepra 4(5)
nopsijka. B pesynbrare ObUIM NOATBEPXK-
IIeHbI BHLIBO/ILI KAYECTBEHHOTO XapakTepa, a
1) aBrokOneGaTeNbHbIE PEXUMBI
BO3HHUKAIOT IpH MEpexojie uepe3 o0nacTsb
g8
50
40
30
20

10
4}

b=0.0523

10
0 .
0 0.2

[,

i

1.0 X1

-1.0 0.0

Puc. 2. CrpanHpfi aTTpakTop Mojemi Iapenma -
Poccnepa: a=0.1, b=0.0523, ¢=1.0

02

Puc. 3. ITocmenoBaTebIocTs GidypKaltill yABOeIHs! NepHOAA: OSBICIHE B CIEKTPE KPATHBIX

rapmomk; a=0.1, ¢=1.0

YCTONYMBOCTH CTAMOHAPHOTO PELICHAS
(2) B mpocTpaHCTBE NapaMeTPOB CHC-
TeMbI; OOHAPYXKEHO HECKONILKO IpeeNh-
HBIX LUKJIOB, HANpUMEp, IpU 3HAUEHUSX
yrnpapasomux napamerpos a=0.2, b=0.05,
c:g.O unu a=5.0, E=1.1£ ¢c=1.0;

2) of6HapyxeHO spiueHue Ougyp-
KAl yABOCHUS MEpHOAa TpefensLHOro
IHKIA; (KHKT OncypKanHy JOMONHUTENLHO
dukcupyercss MOSBICHHEM B  CIEKTpe
FAPMOHMKH C YaCTOTOH, BBOE MEHBIIET
ocHoBHOH (puc. 1);

3) B cucreme (1) BO3MOXEH aBTO-
CTOXACTHYECKHUIE pexuMm; NONyYeH
MMHAMIYECKM XaoC DOpH  3HAYCHUSX
YIPaBISIOMAX napamMeTpoB a=0.1,
b=0.0523, c=1.0 (puc. 2). ITepexon K HeMy,
KaK ¥ [OpeIoNnaranoch, COBEPIIAETCS
gepes MmoCnefOBATeNLHOCTh OuchypKaiuit
ymsoenus nepuopa (puc. 3). Kpome Ttoro,
Opu  mepexofe  mapaMeTtpa b B

M

0047 0048 0049 0050 0051 0052 b

Puc. 4. 3aBHCHMOCTL MaKCHMAaJIBHOTO 110Ka3aTesist
Jlsurynosa oT mapametpa b a=0.1, ¢=1.0




3aKPUTHYECKYIO 007aCTh MAKCHUMANLHBIA NAMYHOBCKUIT MOKAa3aTeNnbh CTAHOBUTCS
Gonpuie Hyns (puc. 4), YTO SABISCTCH JOHONHHTENLHLIM APTYMEHTOM B MONBL3Y
CYIIECTBOBAHUA Xa0Cil.

B 3akmrouense aBTopbI BRIPaXaroT OnaropapaocTtn B.B.AnekceeBy 3a oka3zaHHyIO

MOMOINb.
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PERIODIC SOLUTIONS OF GUREL - ROSSLER MODEL
S.D. Tulebaev, M.Kh. Kharrassov

On the basis of the Bogoljubov’s asymptotic methods the existence of self-
oscillating modes and a sequence of the period doubling bifurcation in dynamical Gurel -
Rossler model are demonstrated. Qualitative results are confirmed by numerical cal-
culations.

Tyaebaes Casrasam Quavmyxamemosuy - pomancs 8 1970 rony B Ype. B
1993 ropy oxomimn thusmdeckuil thakynbTeT BallkKMPCKOrO TOCYAapCTBEHHOIO
ymasepcaTeTa. C 1993 ropia - actpanT Kacheipbl TeOpeTHICCKOi (hH3HKH.

Xappacos Myxammed Xaoucosuy popuncs 8 1948 rony. Iocne okondyauus
cdusnko-maTeMatieckoro ¢akymTera (1971) paboraer B BGamKHPCKOM
TOCYNapPCTBEHHOM YHHBEpCHTeTe. 3al|THI JHCCEPTALMIO HAa COHCKap¥e ydeHnofi
CTeNeHH KaHfHAaTa (pH3uko-MaTeMaTieckux Hayk (1977). C 1988 ropa - moment
Kadenpel TeopeTHdeckoil ¢mamkn. C nosbps 1991 roga mo Hacrosunee BpeMs -
JokTopanT (pu3Adeckoro gaxkynsbTeta MI'Y.
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