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Pedepar:

1. O6'exT mocHimpKeHHs - HeJTiHilHI IpolLecu y MegULMHi, MexaHiwi, 6i0J10Tii, o MpuBOAsATh 10 NOsIBU 6idypKarii.
[IpegMeT moCigyKeHHS - MaTEMATU4HI MOJIeJli, OIMCYBaHi HEJIiHIMHYMY eJIINTUYHUMU PiBHAHHSAMU TUNY KapMmaHa;
METOJIY i aJITOPUTMHU PO3B'sI3aHHS NPSIMUX Ta 0OEPHEHMX 33724 Teopii 6idpypKaliill 1151 3a3HaYEHOT0 KIacy
Mogesnei. MeTa IOCiI)KeHHs - gucepTaliliHa poooTa CIIPSIMOBAaHA Ha CTBOPEHHS TEOPETUYHUX Ta AJITOPUTMIYHUX
OCHOB OOYHCJIIOBAJIbHUX METOTiB Teopii 6idypKauiil y HanpsIMKy MOJIE€JIIOBaHHS Ta PO3B'SI3aHHS [IpobJieM y
MeAMIVHI, MexaHili, 6iosorii, sKi nosysAraioTs y aHamisi nepef- Ta noctoéigpypKauifiHUX CTaHiB CUCTEM, OIIMCYBaHUX
HeJIiHINHVMMUY eJliNTUYHUMU PiBHSIHHAMU Ty KapmaHa. MeTonu JOCIIPKEHHS - YMCI0BO-aHAIITUYHE
MOJIEJIIOBAaHHS HeJIiHIMHMX POLECiB, anapar HeJliHiNHOro (PyHKIiOHAIbHOTO aHali3y, YMCIO0Bi METOIY NOOY0BU 1

aHasizy 6ipypKaLifiHOi KapTUHY HeJIiHIMHUX KPaloBUX 33724 IJ1s1 PiBHSIHb Y YACTUHHUX NOXIIHUX, YACJIOBI METOAU



KJlacTepu3alii. 3alpornoHOBaHO iTEPATUBHUN METO/, 110 AO3BOJISIE 3BECTU PO3B'SI3aHHS HEJIIHIMHOI KparoBoi 3a1a4i
17151 PiBHSHB Y YACTMHHUX MOXiAHUX, 1O PO3B'sI3yBaHHS MOCIiLOBHOCTI HEJIIHIMHUX KPallOBUX 3a/1a4 AJIs1 CUCTEM
3BMYAHMX AudepeHIialbHUX PiBHSIHb. 3alIPpOIIOHOBAHO MifXi, 0 N03BOJIsIE JIOKAIi3yBaTh Ta aHali3yBaTu
0COO6IMBI TOUKM, OyIyBaTU TiJIKA PO3B'SI3Ky, O BUXOIATD i3 TOYOK O6idypKalii; TYyT BAKOPUCTAHO YMCJIOBY IOOYAOBY
PiBHSIHb pO3rajy>kKeHHsl. 3[1iliCHEHO aHaJli3 Ta TEOPETUYHE OOIPYHTYBAaHHSI METOiB. Y CyKyITHOCTi 3a3Ha4€Hi METOI1
IO3BOJISIIOTh 100y AyBaTH 6idypKaliiiHy KapTUHY [JIs1 HeJliHIHMX KpaloBUX 3a/1ay [1jis piBHSIHb TUIy KapmMaHa.
3a3znaueHuit meTos nNobynoBu 6idypKaliiiHOi KapTMHY 3aCTOCOBAHO 10 aHasi3y HeJsliHilHOi KpaioBoi 3amaui ajs
piBHaHb KapMaHa, BU3HaY€HUX Ha BiAKPUTIN Ta 3aMKHYTIM IMIIHAPUYHUX ITIOBEPXHAX, CUCTEM 3B'S3aHUX PiBHAHD
Kapmana Toimo. B ycix Buile3a3HaueHUX BUNaAKaX BCTAHOBJIEHO 6a30Ba 6idypkariiiina KapTuHa (3 MOKJIMBICTIO
IiJIoK IEPBUHHOTO, BTOPUHHOTO Ta TPETUHHOTO PO3rayly>KeHHs!) Ta clLieHapii ii pyliHyBaHHsI, TpoaHasli30BaHO 3B's130K
MiX iCTOTHOIO HEMOHOTOHHICTIO 3aJIEXKHOCTEN MK TapaMeTpaMu 3aadi Ta pyiHyBaHHAM 6ipypKaLiliHOI KapTHUHU.
3anponoHoOBaHoO MiAxXiJ 10 po3B'sa3aHHs 3agaui ineHTudikauii nependipypkaniiiHux cTaHiB: 4715 TOO0YL0BM MHOXUHU
nepeBiCHUKIB 6iypKallii BAKOPUCTaHO KJIacTepU3allilo II0CIiJOBHOCTEN PO3B'SA3KiB, 1110 (iKCYIOThCS Ha
nocToipypKaliliHuX Tijkax; LIeHTPY 3a3HaY€HUX KJIaCTEPiB YTBOPIOIOTh MHOXKMHY I€PeJBICHUKIB OipypKalii.
YKkazaHi Hixoy 10 PO3B'sI3aHHS NPSAMUX Ta 06epHEHUX 3a7a4 Teopii 6idpypkariii 3acTocoBaHO 10 aHAi3y
[IOBEeJiHKM KOHKPETHUX CUCTEM, 110 BUKOPUCTOBYIOThCS B KOCMIUHIil TPOMUCIIOBOCTI, MeIulMHi, 6iosorii. Metonu,
YK CEJIbHI QJIFTOPUTMU Ta KOMILJIEKCU ITPOTPAM MOXXYTb OYTU BUKOPDUCTaHi B HAYKOBO-JOC/IiJHUX Ta IIPOEKTHO-

KOHCTPYKTOPCBKUX opraHisauiﬂx [J14 TIPOEKTYBAHHA Td PO3PAXYyHKY eJIEeMEeHTiB TOHOKOCTiHHHUX KOHCprKU‘iI/uI.

2. The object of study is nonlinear phenomena in the fields of medicine, mechanics, and biology able to exhibit
bifurcations. The subject of study is the mathematical models governed by the nonlinear elliptic equations of von
Karman-type equations; methods and algorithms to solve the direct and inverse bifurcation problems for that class
of models. The goal of study. This thesis makes the original contribution towards one of the challenging issues
facing computational mathematics, which is how to develop models, methods, and algorithms of bifurcation theory
for nonlinear elliptic equations of von Karman type. The methods of study are numerical and analytical modelling
of nonlineas phenomena, methods of nonlinear functional analysis, numerical methods to contruct and examine
branching structure for nonlinear boundary problems for partial differential equations, and numerical clustering
methods as well. In the framework of novel iterative method, the solution of the nonlinear boundary problem for
PDEs is constructed as a sequence of nonlinear boundary problem for ODEs; in turn, these ones are reduced to the
equivalent Cauchy problems. The numerical approach is proposed to localize and analyze singular points as well
trace the respective bifurcation paths. All methods are theoretically justified. In combination, the methods
consitute a novel approach to obtain bifurcation structure for nonlinear boundary problems for von Karman-type
equations. The approach was utilized to explore bifurcation structure for the nonlinear boundary problem for von
Karman equations, defined on close and open cylindrical domains, systems of coupled von Karman equations. For
all cases mentioned above, wide-ranging simulation reveals basic bifurcation structures (with possible primary,
secondary, and tertiary bifurcation paths) and feasible scenarios of its destruction; it also allows analyzing non-
monotonicity of bifurcation set sections, associating their maxima and minima with different bifurcation paths of
the basic bifurcation structures. The novel approach to solve the problem to identify pre-bifurcation state implies
that one should seek for typical sequences preceding to possible bifurcations (topological bifurcation precursors).
To construct the set of precursors, we apply knowledge extraction (clustering) technique to a set of all sequences
of post-bifurcation solutions observable on bifurcation paths. The approaches in question to solve direct and
inverse problems of bifurcation theory are applied to analyze bifurcations of particular systems frequent in space,
nano-, and biotechnologies. Methods, numerical algorithms, and program pakages may be used to design and
calculate thin-walled structures in scientific laboratories and design offices.
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