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1. TeomeTpuyuHe MOZEJIIOBAHHS [IPOLIECIB HEJIiHIMHOI AMHAMIK MeTOZ0M (paKTajibHOI allpoKcHUMallii

2. Geometric modeling for nonlinear dynamics process of fractal approximation method

Pedepar:

1. O6'eKTOM HOCHIIKEHHS € TIepexinHi MpoLecy HeliHiNHOI TnHaMiKu. MeTo0 TOCTiIKeHHS € TOCTiIKeHHS
IIepexiJIHOrO MPOLIeCY Bifl CTIIIKOTO MOJIOKEHHS 10 Xa0TUYHOI0 Ta po3podKa MeTony GpaKTalbHOI allpOKCUMaLlil
CTPYKTYp HabJMKEHUX 00 PppaKTaabHUX Ta llepexifHux npouecis. I1ig yac nocuifgkeHb BUKOPUCTOBYBAINCD
MeToau ¢ppakTanbHOi, JudepeHLiaNbHOI, aHaTITUYHOI TeOMETPil, TEOPis TPYII, YUCEIbHI MeToU, adiHHI
IepeTBOpeHHs. Y Npoleci po3podKy METOIY BUBHAYEHO T€OMETPUYHY MOZEb Ta aJITOPUTM PPaKTaIbHO]
anpoKcuMalii CTpyKTypHY Ta OLiHEHO TOYHICTb TaKOI anlpoKcumallii. bysio BCTaHOBIJIEHO, 10 3aKOHOMIPHOCTI
diboHadi NiANopsIKOBYIOThCS: (PPAKTAIbHA PO3MIPHICTh IMHAMIUYHOI CUCTEMHU B KPUTMYHUX TOYKAX;
3aKOHOMIPHOCTi pO3BUTKY NIPOLECIB [T€PEXOAY Bifl CTIIKOTO MOJIOKEHHS IO XaOTUYHOTO; (PpaKTabHA PO3MIPHICTD

[IepexiIHOro Mpoliecy Mix geTepMiHOBaHUMH (PpakTasiamu. BCcTaHOBJIEHO, 110 CTiliKe IOJIOKEHHS JUHAMIYHUX



CHCTEM BU3HAYAETHCS KPUTUYHUMU TOYKAMU cUCTeMU. JlaHi OCiIpKeHHS pO3BUBAIOTh TEOPil0 PpaKTaIbHOI
reoMeTpii B HANPSIMKY JOCJiIKEHHS JUHAMIYHUX CUCTEM B IIOJIOKEHHSIX GJIM3bKUX [I0 CTIMKUX i3 3a37aerinb
337JaHOI0 TOYHICTIO Ta MifBUIIEeHH] e(DEeKTUBHOCTI OCiIKeHb 00'eKTiB pi3HOi dpakTanbHOi npupoau. CTBOpeHun
METO/, 03BOJIsIE OTPUMATU ONITUMAJIbHUH 32 yMOBaMU 337jayi JeTepMiHOBaHUI (paKTal, 10 Ja€ MOKJIIUBICTb
IIPOTHO30BAaHOTO KEPYBAaHHS MPOLeCOM. BUKOPHCTaHHS OTPUMAHOTO METOY AOLINBHO IPU IOCIiIKEHH]
NepexiHUX NPOLECiB AUHAMIYHUX CUCTEM. Pe3ysIbTaTH AOCIIIIPKEHHS IPUMHATI 4O BIPOBAIPKEHHS IIPU
0(pOpMJIEHHI KOMIT'FOTEPHOT0 MiClis JliKaps 17151 IONE€PEIHbOIO BU3HAYEHHS CTaflii XBOPOOU Ta METOJIMKU JIiIKyBaHHS
tay HTYY "KIII".

2. The object of the study are processes developed on the laws of nonlinear dynamics. The method is based on the
fractal dimension of the objects that characterize the stage of dynamic processes. There aim of the study the
method to approximate structures formed by the flow of the nonlinear dynamic process by deterministic fractal is
developed which provides the ability to track qualitative changes under the external factors' influence. Geometric
modeling by fractal approximation method developed in the thesis extends the capabilities of the technological
and physical processes' design and research. The following scientific results were obtained: the method for
analyzing the geometric phase portraits of structures close to the fractal is developed; the law of development of
the nonlinear process for the different physical and biological processes is investigated; the process of transition
from chaos to order, and vice versa in nonlinear systems is studied; Fibonacci pattern is found with the fractal
dimension in the study of the critical points of transients; changing dynamic structure in the position close to the
steady with the base of the triangle; the fractal approximation of nonlinear processes similar to steady ones is
developed with deterministic fractal for the mathematical description of the process with the specified accuracy.
The study's results are introduced in medical practice in the design of the computer room for the doctor's
preliminary analysis for stage of the disease and treatments, and used in the educational process at the NTUU
"KPI".
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