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Pedepar:

1. Y nuceprauii BUB4EHO NepOPMYBaHHS IillePHPY>KHUX LAIIHAPUYHUX 000JIOHOK MiJ] BIVIMBOM HECTAL[iOHAPHOTO
IIOTOKY B'SI3KOI piIMHU B HUX. METOI0 OCIIiIPKEHHSI € PO3PO0OKa e(PEKTUBHUX CIIOCOOIB PO3B'SI3aHHS IPOGIEMU
B3aeMOii B'S13K0i HECTUCIMBOI HbIOTOHIBCHKOI PiIHU 3 Tinepnpy>kKHO0 000JI0HKOIO B yMOBaX HecTallioHapHoi Tedii.
Y po60Ti 3aCTOCOBAHO NOEAHAHHS aHAJIITUYHUX | YMCENbHUX MEeTOiB. HaykoBa HOBM3HA POOOTU IOJISITA€E B
PO3BUTKY TeOpii i METOMIB PO3B'SI3aHHA 334a4 TiAPONPYKHOTO Ne(OPMYBaHHS (Pi3UYHO HENiHIMHAX UATIHIPUYHUX
060510HOK. Ha ocHOBI Teopii Benukux nedopmartiiii i pisasiHp Has'e-CTokca 1151 HECTHCINBOI B'SI3KOi HBIOTOHIBCHKO]
piguHu po3pobiieHa yTOYHEHAa MaTeMaTUYHa MO/IEJIb IillepIPy>KHOI 000JIOHKHY, 110 MiCTUTbh HECTAaL[iOHApHUI NOTIiK
piguHU. 3aNpONIOHOBAHO HOBUI €(PEKTUBHUN YMCEJILHANM METO]], PO3B'sI3aHHS BUXiJHOI CUCTEMU PiBHSIHB,
3aCHOBAHMI Ha KOMOiIHYBaHHi po3kiafaHHs ['asbopkiHa i HabIV>KEeHHI MOXiTHUX HEBITOMUX QYHKIi CKIHYEHHUMU

pi3HULSIMU. Briepiie mOKIagHO BUBYEHO BIUIMB 3MiHU (PI3UYHUX i rEOMETPUYHUX XapAKTEPUCTUK OO0JIOHKHY Ha ii



HJIC, Hanpy>KeHHs 3CyBY, LIBUIKICTb XBUJIi TUCKY, LIBUJKICTb IOTOKY PiIMHU 3 BAKOPUCTAHHSM MPY>KHUX
MOTEHIIaTiB peasbHUX 6i0JIOTiYHUX MaTepiasiB. 3apPONOHOBAHO HOBUI METO/, OLIiHKU IJ106a/IbHUX TTapaMeTpPiB
KPOBOHOCHOI CUCTEMHU 33 JAHUMU €KCIIepUMEHTiB. OTpUMaHi aJirOpyUTM i Mporpama 4MCceJIbHOrO PO3B'SI3aHHS 3a71a4
TiZPONPY>KHOCTI MOXYTb OYTH BUKOPUCTAHI B IPAKTHULi IPOEKTYBAaHHS TEXHIYHUX CUCTEM, a TaKOXK y OioMexaHili Ta
MEIULVHI.

2. The subject of the thesis is the deformation of hyperelastic cylindrical vessels caused by inner time-varying flow
of viscous liquid. The aim of the thesis is the development of effective methods of solution of fluid-shell interaction
problem taking into account hyperelasticity of the shell and Newtonian characteristics of fluid. We used
combination of analytical and numerical methods in this work. Scientific novelty of present work consists in
development of the theory and methods of the solving of problems of hydroelastic deformation of physically
nonlinear cylindrical shells. On the basis of the theory of large deformations and the Navier-Stokes equations for
incompressible viscous Newtonian liquid, an improved mathematical model of thick-walled hyperelastic vessel is
developed. In order to solve the resulting equations, a new effective numerical method is proposed based on
Galerkin method and the finite difference centered scheme. We studied the influence of changes to the physical
and geometricalparameters of the shell to the mode of deformation, shear stress, pressure wave speed etc on the
basis of real functions of stress strain energy. A new method of blood system's characteristics estimating is
proposed. The methods and the results presented in this thesis can be used the engineering decisions when
investigating viscous flows in the pipelines with deformable walls as well as in biomechanics and medicine.
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