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Tema gucepranii:
1. MaremaTyHe MOZEIOBAHHS Ta 00YMCIIIOBAJIbHI METO/IM aHaJli3y MTPOLIECIB CTAJIOr0 PO3BUTKY HEJIHIMHMX

IVHAMiYHUX CUCTEM 3 KOHKYPEHTHOIO B3a€MOJIIE€I0

2. Mathematical modeling and computational methods for the analysis of sustainable development processes in
nonlinear dynamic systems with competitive interaction

Pedepar:

1. O6'eKT BOCIIIPKEHHS - IPOLECU CTAJIOTO PO3BUTKY B 6araTO3B'SI3HUX HEJIiHIMHMAX JUHAMIYHUX CUCTEMaX 3
KOHKYPEHTHOIO B3aeMOIi€10. MeTa IOCIIiIKEHHS - BUIIJIEHHS Ta LOCIIIKEHHS HOBOTO KJIaCy MaTEMAaTUYHUX
MoJeJjieil B3a€MOIIOB'I3aHUX HEJIIHIMHUX TMHAMIYHHUX CUCTEM, 1[0 BKJIIOYAE B cebe K BiloMi MOei, Tax i
6araTo3B's13Hi JYHaMiYHi MOJeli 3 pi3HMMU TUIIaMU 30ypPeHb IIPaBOi YAaCTUHM, XapaKTEPHUMU O3HAKaMU SKUX €
HeJliHiliHa KOHKyPEHTHA abo CoJlilapHa B3aeMOJis migcucteM. MeTonu NOCaiIyKeHHs - 711 BUOOPY KJlacy i
noby0BM MaTeMaTUYHUX MOZeJell BUKOPUCTaHi METOAU CUCTEMHOI0 aHali3y; 1Sl OCIIiIPKeHHS AUHAMIKY
Mogeieil cucteM OyJiM BUKOPUCTaHI MeTOM sKicHOi Teopii gudepeHianbHUX PiBHSIHD; 1J1s1 OTPUMaHHs (Ga3soBUX
NopTpeTiB O6y1n MOAU(DIKOBaHI aHATIITUYHUN | YMCENIbHUI METOY PO3B'I3aHHS JIiHIHMX i HEJIiHITHUX CUCTEM
3BHMYANHMX AudepeHiaNbHUX PiBHSHb i METO/ aHasIi3y iX CTIMKOCTi, HEOOXiAHI IJ1s1 HOCSITHEHHS CTilKOTrO

3POCTaHHS NOCJIII)KYBaHUX CUCTEM i YHUKHEHHS iX XaOTUYHOI IMHAMIKU. Arlaparypa - epCOHAJIbHUM KOMIT'IOTED.



TeopeTuuHi i TpaKTUYHi pe3yabTaTU NOCIIIXEHb - OTPMMaHi pO3PaxyHKOBi (OPMYJIM AUHAMIKM MOJEJIEN CUCTEM,
110 CKJIAIAIOThCA 4K 3 KOHKYPYIOUMX, TaK i COMiJapHUX MiICUCTEM, IO JO3BOJIUJIO aHATITUYHO OOCTiI>KyBaTH SIBHI
3aj1e>XXHOCTI (a30BUX OPTPETIB Bif OiypKaLiliHuX TapaMeTpiB; po3lmupeHa chepa 3aCTOCYBaHHS METOLY
(pa30BOTro NMPOCTOPY HA MPAKTUYHO BAKJIMBUI KJIAC HEABTOHOMHUX CACTEM i3 30ypEeHHSIM IBUIKOCTI 3MiHU aKTOPIB.
HaykoBa HOBu3HA - ylepiue 11 BUAIIIEHOTO KJIacy HEeMiHINHNUX IMHAMIYHUX MOJeJIeN 3 KOHKYPEHTHOIO B3a€EMOJIEI0
OTPUMaHi i JOoCiPKeHi yMOBY iCHYBaHHS CTalliOHAPHUX MHOKMH TOPOIO/iGHOTO TUITY i XaOTUYHUX aTPaKTOPIB,
BU3Hau€eHi (pakTOpU BifII0BifaibHi 32 IIOSIBY KBa3i-XaOTMYHUX PEXKUMIB; yIieplie 3alIpOIIOHOBAHO CIeljaabHUI Kaac
MoJeser AMHaMIK1 B3aeMO/Iii 1Py napasiejbHOMY BMUKAaHHI HACOCHUX arperaTiB HAaCOCHOI CTaHIiii, 0
BiZIPi3HSIOTHCS Bifl BilOMUX ypPaxXyBaHHSM iX HEJIiHIHMX 3B'S43KiB; OTPUMAaJIU NTOJANbIINN PO3BUTOK MaTeMaTUYHi
MOJIeJIi KOHKYPYIOUHX CUCTEM JIEKIJIBKOX aKTOPIB, SIKi BiZIpi3HAIOTHCS Bifl BiTOMUX TUM, 10 BKJIIOYAIOTh 1B MHOKAHU
(comipmapHuX i aHTaroHiCTUYHUX) aKTOPIB; YIOCKOHAJIIEHO METOJ, YMCEJILHOTO aHai3y XaOTUYHOI IMHAMIKM MOJei
pu 6J1M3bKOMY 10 PE30HAHCHOTO NEPIOAUYHOMY 30BHIIIHbOMY BILJIMBI, SIKUI 103BOJIUB JOCJIiAUTA YMOBU NIOSIBU Ta
OTPUMAaTH HAOYHe 300pakeHHs B PO3LINPEHOMY a30BOMY ITPOCTOpi abo ioro npoekuisx. PesaynbraTi
IycepTalifiHOi po6OTH BIIPOBAKEHI B HABUAJIbHUI ITpoLieC B Kypcax "IMmitauiliHe MmogestoBaHHs", "Teopis
KaracTpo@d" Ta "CuHepreTruyHi METOIM B €KOHOMIL". Pe3ysbTaTy JOCiIKEHb BUKOPUCTOBYIOTbCS TPY BUKOHAHHI

IeP>KOIOIKETHOT TEMATUKHU.

2. The object of the study is the sustainable development processes in the multiply non-linear dynamic systems
with competitive interactions. The purpose of the study is the extraction and the study of a new class of
mathematical models of interconnected nonlinear dynamical systems, which includes both a well-known model
and multiply dynamic models with different types of perturbations of the right part, the characteristic features of
which are non-linear competition or solidarity interaction of subsystems. The methods of systems analysis are the
research methods for the classes selection and the construction of mathematical models; the methods of
qualitative theory of differential equations were used for the study of the systems models dynamics; to obtain the
phase portraits of analytical and numerical methods for solving linear and nonlinear systems of ordinary
differential equations and the method of analysis of their sustainability were modified, in order to achieve the
sustainable growth of the systems studied and to prevent their chaotic dynamics. Personal computer was used as
the equipment. Theoretical and practical results of the research are the derived formulas of systems models
dynamics, consisting of both competing and solidarity subsystems, allowing analytically investigate the explicit
dependence of the phase portraits from the bifurcation parameters; the scope of application of the phase space
method was expanded to the practically important class of non-autonomous systems with perturbation of the
change rate of actors. Scientific novelty is in the fact that for the first time for the selected class of nonlinear
dynamic models with the competitive interaction, the conditions of the existence of stationary sets of toroidal type
and chaotic attractors were obtained and investigated, certain factors that are responsible for the emergence of
quasi-chaotic regimes were determined; for the first time a special class of models of interaction dynamics with
the parallel connection of pump units of pump station that differs from the well-known by their non-linear links
was proposed; mathematical models of competing systems of several actors the differ from the well-known by the
fact that they include two sets of (solidarity and antagonistic) actors received further development; the method for
numerical analysis of the chaotic models dynamics with a close to a resonant periodic external influence was
improved, which allowed to investigate their emergence conditions and to get a visual image in the extended
phase space or projections. The results of the thesis are implemented in the educational process in such courses as
"Simulation modelling”, "Catastrophe theory" and "Synergetic methods in economics". Research results are used in
the performance of the state budget themes.
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