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2. Nonequilibrium patterns of reaction-diffusion systems of activator-inhibitor type

Pedepar:

1. 1. O6'exTOM IOCTimKEHHS Oy MPOLIeCH CaMOOpraHisaiii, siki BiioyBaloTbCs y peakuiiHo-1udy3iiHNX cucTemax,
1110 3HAaXOJATLCS Y CTaHi, JaJIeKOMY Bill TEpPMOJIMHAMIYHOI piBHOBaru. Ha OCHOBi MeTOIiB T€Opii IMHAMIYHUX CUCTEM
Ta TEOPii iMIIeJaHCHOI CIIEKTPOCKOIIii 6/ BCTAHOBJIEHI YMOBY BUHMKHEHHS Ta OCOOJIMBOCTI PO3BUTKY
HEPiBHOBAXHUX [TOBEPXHEBUX CTPYKTYP Y IBOX TaKUX cucTeMax. [lyis nepimoi cucremu - mogei ®ituX'ro-Harymo
(PXH), mo BBa)Ka€ThCSI KAHOHIYHOIO, BCTAHOBJIEHO YMOBY BUHMKHEHHS HM3bKOBMMIPHUX IIPOCTOPOBUX Ta YaCOBUX
CTPYKTYp IIpU HecTilikocTsix Tiopinra Ta Xomnda. Posrasnyra nosHa Bepcis mogesni ®XH vy ii HysbBUMipHOMY,
OJHOBUMIPDHOMY Ta ABOBUMIpDHOMY BUINIaJIKaX. Pe3ysbTaTy NMpeCTaBleHi yepe3 napaMeTp 30BHIIIHbOI CUIIY, L0
PO3IJISIAAETHCS SIK MOXKJIMBICTb 30BHIMIHBOIO KOHTPOJIIO 3a MIOBEAiHKOIO CUCTEMHU, BUHMKHEHHSIM Y Hill TOTO 41
IHIIOTO TUILy CTPYKTYP. [JI1s1 APYroi MOAEJIbHOI CUCTEMH - €JIEKTPOXIMIYHOI CUCTEMU 3 €JIEKTPOKATAIITUYHOIO
peaxliielo Ha MOBEPXHi CPEPUYHOro MiKpOEJIEKTPOAY y NOTEHIIOCTATUYHMAX YMOBAX PO3Pax0OBaHi 3HAYEHHSI YacCToT,
IIpU SIKUX y cUCTeMi BUHMKae 6idypkauis Xonda. BctaHoBIeHO BIMB Ha 1 6ipypKaliiiHi 3Hau€HHS po3MipiB
cepryHOro enekTpoja Ta TOBWMHY audysiliHoro mapy HepHcra.



2. 3. The research object was processes of self-organizing, which occur in reaction-diffusion systems far from
thermodynamic equilibrium. On the basis of methods of the theory of dynamic systems and the theories
impedance spectroscopy the conditions of occurrence and feature of development of nonequilibrum patterns in
two such systems were obtained. For the first system - the FitzHugh-Nagumo model (FHN) the conditions of
occurrence of low dimentional spatial and temporal structures under the Hopf and Turing instabilities are
established. The full version of the FHN model in its O-dimentional, one-dimensional and two-dimentional cases
were considered. The results are expressed through parameter of external force, that is considered as an
opportunity of the external control of the system behaviour and the occurrence in it diferent type of structures.
For the second model system - the electrochemical system with electrocatalic reaction on a surface of a spherical
microelectrode in potentiostatic conditions the frequencies under which the Hopf bifurcation arises are
calculated. The influence on these bifurcation frequencies in dependance of the sizes of a spherical electrode and
thickness of the Nernst diffusion layer is established.
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