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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 27.41.19

Tema gucepranii:
1. MeToau 6apULIEHTPUMYHOrO YCEPEeAHEHHS B 337ja4ax BiJHOBJIEHHS FAPMOHIYHUX Ta 6irapMOHIYHUX QYHKIIIN

2. The Methods of Barycentric Averaging in the Problems of Recovery Harmonic and Biharmonic Functions

Pedepar:

1. O6'eKT - 3amaui MexaHiku 7e@OpMiBHOIO Tisa, €JIeKT-POCTATUKH, TEIIJIOTEXHIKY, TeOopil IPY>KHOCTI, SIKi 3BO-
IATHCS O KPalloBUX 337ja4 MaTeMaTU4YHOI Qisuku 1151 piBHsHb Jlamnaca, Ilyaccona ta Codi Xepmen; npegmer -
reOMETPUYHI MOJIeJli Ta I0OYI0BaHi Ha iX OCHOBI Ma-TeMaTU4Hi METOAM JOCiIKEHHS TeMIIEPATyPHUX IOJIiB, N10JIiB
nedopmariii KpydyeHHs Ta 3TUHY; MeTa - HifBU-1eHHS ePeKTUBHOCTI YMCEJIbHOTO MOJIE€/IIOBAHHS TeXHi-YHUX
CHCTEM LIJISIXOM PO3POOKM MaTeMaTUYHUX MOJie-JIell CKaJIipHUX Ta BEKTOPHUX (i3MYHUX I10JIiB 17151 PO3B'sSI3yBaHHSI
33/1a4 BiJIHOBJIEHHSI TaDMOHIYHUX Ta 6i-rapMoHiYHUX PYHKIi 6araThOX 3MiHHUX 32 JOIIOMOTOI0 METOY
6apULEHTPUYHOTO yCEPEAHEHHS; METOOYU -~ ME-TOJ, 6apULIEHTPUYHOTO YCEPENHEHHS, METO], iHTepI1Og-1iii, METOZ,
anpoKcuMallii, MeTOJl CKIHY€eHHUX Pi3HULIb, METO, CKIHUEHHUX €JIEMEHTIB, TeOPisl HMOBIPHOCTE, METOZ,
reoMeTPUYHOTI'0 MOJIETIIOBAaHHS, METOIU MaTeMa-TUYHOI Pi3uKy, MeTo], HalMeHIIMX KBa/IpaTiB; HOBU3HA - BIeplIe
?reOMEeTPUYHUM METOJIOM NOOYA0BaHO 6a3MCHI QYHKIII AJ151 TPUKYTHOTO CKiHY€HHOTO €JIEMEHTY €pMi-TOBa TUILY,
110 MOJIEJIIO€ 3TMHHI AedopMallii MPy>KHUX MJIACTHH, 110 JA€ MOKJIMBICTh BUJIYYUTH i3 004K CIIIOBA-JILHOTO

aJITOPUTMY I'POMIBJIKI IIpOLieiypU CKJIalaHHS Ta PO3B'I3yBaHHS CUCTEM JIiHIHUX anrebpaidyHuX piBHSHb; BIeplle



?p0o3p0o6JIEHO METO[L 6GAPULIEHTPUYHOIO yCepe-HEHHS 117151 BiTHOBJIEHHS 6irapMOHIYHUX (PYHKLIY HA IPUKJIaL]
po3B'sa3yBaHHs piBHIHHSA Codi Kepmen, o mogesnioe gedopmatii 3ruHy Npy>KHUX MJIACTHH AO0BUIb-HOI popmu, 10
Z03BOJISIE€ CYTTEBO 3MEHIIUTU OOCAT 06-YMCIIEHD; BIIEPIIE ?PO3POOJIEHO FT€OMETPUYHUI METO, MOZ,EIIOBAHHS
3TMHHUX Jeopmalill IpyKHUX MJIACTHH 32 JOIOMOrOI0 TPUKYTHMKA MopJli, y IKOMY Ha BiIMiHY BiJl TpaAALIiIHOTO
igxony He BUKOPUCTOBYIOTHCS Bapia-LiiiHi IPUHIMIIN; YIOCKOHAIEHO IIPOLENYPY 311Ky -BaHHS
iHTepHoJALiHOrO MOJIiIHOMA 32 IOTIOMOT0I0 6ii-HifHOI iHTepHoJISIii 17 MOKpaleHHs BIACTUBOCTEN Ta
3MEHIIEHHS XBUJIEYTBOPEHb (PYHKLIN (popMHU T0OYJ0BA-HUX MOJEJIEN 3 KBAJpaTHUM OOUMC/IIOBAIbHUM 1126710~
HOM; HaOyB MOJAJIbIIOTO PO3BUTKY T€OMETPUYHUI Me-TOJ, MOJEIOBAHHS JBOBUMIPHUX Ta TPMBUMIDHUX €Jle-
MEHTIB CEepEHIUIIOBOI CiM'l; METOJl TEOMETPUYHOTO MO-T€/II0BAHHS IBOBUMIPHUX CKIHY€HHUX €JIEMEHTIB CEpEeH-
IUIIOBOI CiM'i PO3ITOBCIOJIKEHO HA €JIEMEHTH B IIOJIIPHMX KOOPAMHATAX; HA0YB [10/IaJIbIIOTO PO3BUTKY ?MeTO], 6a-
PULIEHTPUYHOTO YCEPENHEHHSI 1711 PO3B'SI3yBaHHsI 33724 BiJHOBJIEHHS] TADMOHIYHUX (PYHKLIN 32 JOIIOMOTOIO IIa-
0JIOHIB, 1110 BPAXOBYIOTb BY3JIM CYIIE€P30DKHOCTI, 30KpeMa J171s1 PO3B'SI3yBaHHs 3ajayui Kpy4eHHs IPU3MATUYHUX CTe-

PKHIB; CTYIIiHb BIPOBaJ)KEHHS - rajay3eBull; cdpepa BUKOPUCTAaHHS - MAIIMHOOYAyBaHHS

2. The object is the problem of deformable body mechanics, electrostatics, heat engineering, theory of elasticity
which are came to boundary problems of mathematical physics for the Laplace's, Poisson, and Sophie Germain
equations; the subjects are geometrical models and mathematical methods for the thermal fields, torsion and
bending strains fields built on them; the purpose is effectiveness increase of technical systems computational
modelling by means of scalar and vector physical fields mathematical models for the recovery of harmonic and
biharmonic multivariable functions using methods of barycentric averaging problems development; methods -
methods of barycentric averaging, interpolation technique, ap-proximation approach, finite difference method,
finite element analysis, probability theory, method of geometrical modeling, mathematical physics methods, least-
squares method; novelty - triangular finite Hermite's type element which models elastic plate bending strains,
what gives an opportunity to exclude linear algebraic equations systems generation and solution bulky procedures
from the computational algorithm basis functions were first built using geometrical method; barycentric averaging
method for the recovery of har-monic and biharmonic functions by the example of Sophie Germain equation,
which models arbitrary shape elastic plate bending strains, what allows to appreciably decrease the amount of
computing was first developed; the geometrical method of elastic plate bending strains modeling using the
triangular element Morley, which in contrast to traditional approach doesn't use variation concepts was first
developed; the interpolation polynomial fitting by means of bilinear interpolation for the built models with the
square calculating template form functions properties improvement and wave making procedure was improved;
the geometrical modelling method for the two- an three-dimensional serendipity family elements was evolved; the
method of geometrical modeling of two-dimensional serendipity family final elements was propagated on the polar
coordinates elements; the barycentric averaging method for the harmonic functions recovery using the templates,
what allow superconvergence nodes, in particular for the prismatic bars torsion problem, was evolved; efficiency -
branch; application - machine-building.
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