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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Metonu nocnigpKeHHs HeiHIMHUX AMHAMIYHUX CUCTEM, 337,24 ONTHUMIi3alii, aHasnidy JaHUX Ha OCHOBI KapT

KoxoHeHa

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Methods of research of the nonlinear dynamic systems, optimization problems, analysis of data based on
Kohonen's maps

Pedepar yKpaiHCBKOIO:

Merta gaHOro NpoeKTy: po3pobka ePeKTUBHUX METOLIB NOCIiI>KEHHSI JIIHIHHUX Ta HeJIHIMHUX IUHAMIYHUAX CUCTEM.
P03BUTOK iHAYKTMBHUX METOiB aHai3y JAHUX i po3po0Ka €(PEKTUBHOIO MATEMAaTUYHOT'O Ta IIPOTrPAMHOTO
3ab6e3neyeHHs KOMITIOTEPHOI CUCTEMHU aHali3y JaHuX i cepeoBuIla MOEI0BAaHHS [IPOLeCiB HaBiranji
iHTeJIeKTya/lbHUX areHTiB. [I06yoBa HOBUX aJTOPUTMIB, SIKi 1al0Th MOXKJIUBICTb Oiblll €(PEKTUBHO, B CEHCI
KiJIbKOCTi O0YMCJIeHb, OTPMMATHU Pe3yJIbTaTU PO3B'SI3yBaHHS HeJliHIMHUX QYHKIiOHANIbHUX PiBHSHD i 3374 Ha
ekcTpemyM. Oprasisanist JOCiI>)KeHb IPOBOAUJIACH B TAKMX HAMpPsIMKaX: 3allpONIOHOBAHO OOYUCIIOBAJIBHY CXEMY
L7151 PO3B'I3yBaHHSI CUHTYJISIPHO 30ypeHuX 3a1ad ansekuii - nudysii Ha migcTaBi KyCKOBO-CTelleHeBUX 6a3uCHUX
dyHKUil i mpoBeeHo ii aHani3. 3HaleHo oNTUMaJbHe 3HaYeHHS [apaMeTpa crabisnizauii. 3anpornoHoBaHO
mopudikauio metony Jli-anre6puyHUX alpOKCUMALLil 171 PO3B'SI3yBaHHs KPalloBUX 33734 3 €JIiNTUYHMMU
PIBHSIHHSIMU 3 HEOJHOPiHMMU KpailoBUMHU yMoBamu Tumy Jipixie. Po3risiHyTo 3a1ady no6ynoBy IPOrpaMHOTO
3a0e3nevyeHHs 1151 MOJIeJIIOBaHHS IIOBEiHKM iHTeJIeKTyaJIbHUX areHTiB Y BipTyasbHOMY cepenosuii. [IposeneHo
aHaJli3 icHyl04YMX pillleHb, OKPECJIEHO ixHi nepeBaru Ta Hefo k. CpopmMyIbOBAaHO OCHOBHI BUMOTH JIO CUCTEM
TaKOro TUIly. PO3ryssHyTO po3po6sieHe MporpaMHe 3a6e3MedYeHHs, sIKe SIKICHO peaslizye I0CTaBIeHi BUMOTH.
HaBeneHO omnnc OTPMMaHOi CUCTEMH, @ TAKOXK OOI'PYHTOBAHO ii €(PEeKTUBHICTb i KOHKYPEHTOCIIPOMOXKHICTb.
BuKOpPUCTOBYIOUN i[1€10 TPUKPOKOBUX AJITOPUTMIB, TOOYL0BAaHO HOBUI BapiaHT TPMKPOKOBOTO METOAY
PO3B's13yBaHH 337124 6€3yMOBHOI MiHiMi3allii 3 Ky6iYHUM NOPsIKOM 361KHOCTI. TeopeTUyHO OOIPYHTOBAHO
30DKHICTh METOZy. 3aCTOCOBAHO NMPUCKOpeHU MeToA, Hpl0TOHA Ta pi3HUIIEBI METOIU (METOZ, XOPJ, i METOT,

KypuartoBa) i po3paxyHKy NepioguIHNX PEXKUMIB y HeJIIHIHHNUX JUHAMIYHMX CUCTEMaX.

Pedepar aHr1ilicbKOIO:

The purpose of work: development of effective methods of research of the linear and nonlinear dynamic systems.
Development of objective methods of analysis of data development of the effective mathematical and
programmatic computer system data analysis software and environment of design of processes of navigation of
intellectual agents. Construction of new algorithms which enable more effectively, in sense of amount of
calculations, to get the results of solving of nonlinear functional equation and task of extremum. The organization
of a research was carried out in next directions: Examined coefficients of Burgers type dynamical system, and
found values of that coefficients when system possess an infinite hierarchy of invariant laws and has a pair of
implectic operators. Using modified tanh-method have been got exact soliton solutions of considered system.
Finite element schema with piecewise power basis functions for singularly perturbed boundary value problem with
advection - diffusion equation has been suggested. Properties of these functions have been discussed. Optimal
value of stabilization parameter has been found. The modification of the method of Lie algebraic approximations
has been proposed in this work in the aim of solving one dimensional boundary value problem with
inhomogeneous boundary value conditions. Scheme of the constructing the corresponding finite dimensional
representation of differential operator has been investigated. The system of linear algebraic equations for direct
solving the boundary value problem with inhomogeneous boundary value conditions has been obtained. Numerical
investigations have been conducted via model problems. The task of construction of software is considered for the
design of conduct of intellectual agents in a virtual environment. The analysis of existent decisions is conducted,



outlined their advantages and failings. The basic requirements are formulated to the systems of such a type. The
developed software which will realize the proposed requirements high-quality is considered. Description of the
got system, and also grounded its efficiency and competitiveness, is resulted. The article deals with three-step
iterative methods for solving many variables unconstrained minimization problems. The theoretical research
method, set the third order of convergence. An accelerated Newton's method and difference methods for
calculating a periodic responce in the nonlinear dynamical systems are applied. A clear algorithm for solving the
problem is formulated.
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PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: 3anpornonoBano mopudikauioo meroy Jli-anre6puyHUx apOKCUMALLii 11 PO3B'sI3yBaHHSI KPAilOBUX
3a/1a4 3 eJINTUYHUMMY PiBHSHHSIMU 3 HEOJHOPIIHUMU KPallOBUMU YMOBaMU. BUKOPUCTOBYIOUN METOZ,
rinep6oJliyHMX TaHreHC QYHKLIN, O6YA0BAaHO TOYHI COMTOHHI PO3B'sI3KU JBOBUMIPHOI HEiHIMHOI AMHAMIYHO]
cucremu Broprepca 3i cranumu koedillieHTamMu y BUIJISIZ] TOJIIHOMIB Bif rirnep6oJ1iYHOro TaHreHCa, rinepoosivHoro
KOTaHI'€HCa Ta [10JIiHOMIB, 1I0 MICTATb SIK rinepOoJIiYHUI TaHI€HC Tak i rinep6osidyHui KoTaHreHc. Takoxx oTpumMaHi
PO3B'SI3KM 3aCTOCOBYIOTbCSI [1J151 OCJIIKEHHS] OOYMCIIIOBAJIBHUAX CXEM PO3B'SI3yBaHHS [T0YaTKOBO-KPalOBUX 331a4.
[TpoananizoBaHo BIIMB KoedillieHTiB HAa XapakTep Po3B'sa3KiB. HaBemeHo rpadiku po3s'sa3kiB. Ha mpukiani
PO3B'sI3Ky CUHTYJISIPHO 30ypeHoi KpaioBoi 3a1aui 3 NpUMeXXOBUM LIapoM JJ1s1 PiBHSIHHS aABeKuUii-nudysii nokasana
e€(EeKTUBHICTb BUKOPUCTAHHS 3a[IPONIOHOBAHUX KYCKOBO-CTEIIEHEBUX 0a3MCHUX (PYHKLIN Y METOM] CKiHYEHHUX
esieMeHTiB. TeopeTnYHMi1 aHasli3 Ta YMCJIOBI PE3yJIbTaTU CBIAYaTh IIPO JOLIIbHICTh BUKOPUCTAHHS KyCKOBO-
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