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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 27.41

Tema gucepranii:
1. Mogeni HabmkeHHs (PYHKIi 6araTonapamMeTpUYHUMU MOJIiIHOMAaMU CEPEHANIOBOI CiM T

2. Models of Functions Approximation by Multiparameter Polynomials of Serendipity Family

Pedepar:

1. MeTo10 noCiiKeHHs € po3pobKa KOMOIHOBAaHOTO alIre6po-reOMETPUYHOTI0 METOY MOJeJII0BaHHS
iHTEpNOMALiHMX MOJIIHOMIB 11711 (PYHKLIN ABOX apryMEHTIB, 0OYJ0BAa HOBUX OaraTonapamMeTpUYHUX MoJesel
CEepEeHAUIIOBUX CKiHUeHHUX eJleMeHTiB.O6'eKT JOCTiKeHHS - CKiHUeHH] esleMeHTH cepeHaunoBoi cimillpenmer
IOCJiIKeHHs - criocobu iHTeprosauii GyHKIIi 1BOX apryMeHTiB Ha eJleMEeHTaX CEpeHUII0BOi ciM' 3 MeTol0
CTBOPEHH$ aJIbTEPHATUBHUX MO eJIeN. Jl0CTiI)KeHHS ITPOBENEHO 13 3aCTOCYBAaHHAM METOIB: aHAIITUYHOI T€OMETPII;
4YUCEJIbHUX METO/IiB; TeOpii IMOBIPHOCTEN; KOTHITUBHOI KOMIT'IOTEPHOI rpadiky; MaTEMAaTUYHOI (Pi3UKY;
BapialiliHOro YMCJIeHHs; MeTOZAa CKIHUeHHUX eJIeMeHTiB. B po6oTi Briepie: cpopmyIbOBaHO OGEPHEHY 334a4y
CEepEeHIUIIOBOI allpOKCUMallii, sSIKa IpuBeJIa 40 CTBOPEHHS KOMGIHOBAaHOTO ajnre6po-reoMeTpuyHOro MeTOIy
KOHCTPYIOBaHHS 6a3UCiB CEPEHIUITOBMX CKiIHYEHHUX €JIEMEHTIB;100y40OBaHO HOBi baraTonapameTpuiHi Mogei
CKiHYEHHUX €JIEMEeHTIB BUIIVX [IOPSAKIB HA MJIOIMHI 3 KEPYIOYMM IIapameTpoMm; cPOpMyIbOBaHO Ta

KOHCTPYKTUBHO JJOBEJIEHO TEOPEMU IIPO HECKIHUEHHY MHOXHMHY 6araTornapameTpUYHUX CEPEHIUIIOBUX MOese



BULIMX MTOPAIKIB Ta €IUHICTb CTAHJAPTHUX MOZEJIEeN. 3alpOlOHOBaHi allbTEPHATUBHI MOJEJ CEPEHAUTIOBUX
arpoKCUMAaIiii MOXYTh OYTH BUKOPHUCTAHi B [TaKeTax MPUKJIAIHUX [IPOrpaM, OPiEHTOBAHMX Ha CKIHYEHHO-
eJIeMEeHTHi po3paxyHKU. Lle 3HaX0ouTh 3aCTOCYBaHHS B 3a/iayax Tenao¢i3uku, reOMeXaHiky, pyxy pijuHU Ta rasy,

OyziBeJIbHOI MEXaHIKM, 337ja4ax Teopii MPY>XHOCTI Ta MJIACTUYHOCTI.

2. Purpose of the research is the development of a combined algebro-geometric method of modelling of the
interpolation polynomials for the functions of two arguments, construction of the new multiparameter models of
serendipity finite elements. Object of the dissertation is the finite elements of serendipity family. Subject of the
research is the ways of interpolation of the functions of two arguments on the elements of serendipity family with
the aim of creating the alternative models. The following methods were used in the research: method of analytical
geometry; numerical methods; method of probability theory; method of cognitive computer graphics; method of
mathematical physics, method of variational calculus, method of finite element. For the first time: the inverse
problem of serendipity approximation, which led to the creation of combined (algebraic and geometric) method of
building the serendipity finite elements basises was formulated; new multiparameter models of the finite elements
of the higher orders on the surface with governing parameter are built; the theorems on infinite aggregate of
multiparameter serendipity models of the higher orders and the uniqueness of standard models are formulated
and proved constructively. The proposed alternative models of serendipity approximations can be used in the
packages of application programs which are geared to finite-element calculations. This can be applied in the
problems of thermophysics, geomechanics, movement of liquid and gas, structural mechanics, problems of
elasticity and plasticity theory.
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