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6. 1. Oauko

MATEMATUYHE MOOENOBAHHA H_I_EJ'IIHII7IHQ'I' OUHAMIKU B
BICTABIIIbHUX CUCTEMAX PEAKLUII-AU®Y3Il 3 APOBOBUMU NOXIAHAMU

Hocaidxceno OUHAMIKY MaA YMOBU BUHUKHEHHS CKAAOHUX ABMOXEULLOBUL PO3E’A3-
Ki8 8 6ICMadiAbHUX cucmemax peakyii-ougdysii 3 wacosumu 0podoosuUMU NOXIOHU-
mu. ITokazamno, wo 0pobosi cucmemu peaxyii-ougysii maroms HO8L 8AACMUBOCTNL
NOPIEHAHO 31 CMAHOAPMHUMU CUCTNEMAMU 3 NOXIOHUMU YiA020 NOPAOKY. 30Kpema,
8 6icmadinvHUX cucmemaxr 3 0pobosuMuU NOXIOHUM 3HAUOEHO HO8L MUNU A8MOXEU-
AbOBUX PO36’A3KI8, AKL He MOHCYMDb ICHY8AMU 8 CMAHOAPMHUL CUCTEMAL PeaKYLl-
Jugpysii. Peayavmamu AtHIUHOT meopil nidmaeepdxceni 3a 0onomozoro romn’omep-
HO020 MO0eN08AHHA cucmemu 3 KYOIUHOO HeAlHIUHICMI0, AKka 0038045€ Mmo0entosa-
mu xapaxmepHi 360POMHI 38’ A3KU MA OCHOBHI MUNU (A8MOXEULLOBUX PO3E’A3KIE.
Ha ocHoei 064uca08aabH020 excnepumernmy noKa3aHo, Wo nopadox i cnigeloHo-
WeHHS 1acosuxr OPobosuUxr NOXIOHUX AKICHO 3MIHIOIOMDb YMO8U Hecmiukocmi ma
HeATHIUHY OUHAMIKY OICMABINBHUXL cCucmem.

MATEMATUYECKOE MOLENUPOBAHWUE HEMMHEWHOW OUHAMUKN
B BUCTABUJIbHbIX CUCTEMAX PEAKLUUU-ONDDY3UUN C APOBHLIMU MPOU3BOAHBbIMU

Hccaedyromes OuHAMUKA U YCA0BUS B03HUKHOBEHUS CAOHCHBLL ABMOBOAHOBLLL DPeueHUli
8 OUCMAOUABHBLL cucmemaxr peakyuu-oud@ysun ¢ npoussooHbIMU OPOOHBLL NOPAOKOS.
IToxaszano, ymo 0pobHbie cucmemsvl peaxyuu-oud@ysuu 0o6aadaom Ho8bLMU CEOTUCTMBAMU
N0 CPABHEHUID CO CMAHOAPMHBLMU CUCTNEeMAMU C NPOU3BOOHbLMU Yeaoeo nopsadka. B
YacmHocmu, 8 GUCTNAOUALHBLL CUCTIEMAX C OPOOHBLMU NPOU3BOOHBLMU HATIDeHbL HOBbLe
MUNDBL ABTNOBOAHOBLLL DPeerHUll, KOOoPble He MOZYMm CYUWEeCmMB08aMbd 8 CMAHOAPMHBLYL
cucmemax peaxyuu-ouPgdysuu. Pesyavmamsbl aunelunol meopuu mnodmeepicdensvt c
NOMOUSBIO KOMNBIOMEPHO20 MO0eAUPOBAHUSL CUCMeMb. ¢ KYOuueckol HeauHelHOCMbIO,
nozeonfowell Mo0eauposaMs Xapaxmeprvle 00PaAMHble C853U U OCHOBHbLE MUNDL
a8M080AHO8bLY Pewenuli. Ha ocHose 8bluUCAUMEAbHOZ0 IKCNEePUMEHMA NOKAZAHO, YMO
NopsadoK U COOMHOUEHUE 8PEeMEHHBLL OPOOHBLL NPOUIBOOHBLL KAUECTNBEHHO USMEHAIOM
YCA08US HEYCMOUUUBOCTNU U HEAUHEUHYI0 OUHAMUKY 8 DUCTNAOULDHBLL CUCMemMaAX.

MATHEMATICAL MODELING OF NONLINEAR DYNAMICS
IN BISTABLE REACTION-DIFFUSION SYSTEMS WITH FRACTIONAL DERIVATIVES

We study the dynamics and existence conditions of complex autowave solutions in bi-
stable reaction-diffusion systems with fractional derivative orders. It is shown that the
fractional reaction-diffusion systems possess movel properties compared to standard
systems with derivatives of integer order. In particular, in bistable systems with fractio-
nal derivatives we find new types of autowave solutions, which can mot exist in the
standard reaction-diffusion systems. The results of the linear theory are confirmed by
computer simulation of the system with cubic nonlinearity, which allows to simulate
specific feedback and the main types of autowave solutions. On the basis of computer
simulation it is shown that the order and relation between fractional derivatives quali-
tatively change the conditions of instability and nonlinear dynamics in bistable systems.
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