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1. MaTeMaTyHe MOJEIOBAHHS HECTALIIOHAPHOTO IEPEHOCY TEIIa B HEOJHOPITHOMY CEPENOBULII 3
BMKOPHMCTaHHSM iHTepJiHaNii QyHKIiN

2. Mathematical modeling of unsteady heat transfer in a heterogeneous environment using functions interlination

Pedepar:

1. O6'exT mOCHiIKEeHHS - IPOLleC PO3NOBCIOIKEHHS Tela B ABOBUMIpHUX Tillax. MeTa ocimkeHHs - po3pobKa Ta
IOCIIiIKEHHS! METOLly CKIHUEHHUX €JIEMEHTIB PO3B'sI3aHHS HECTALliOHAPHOI 3a/1a4i TEIJIONPOBIGHOCTI 3 BOMA
IIPOCTOPOBMMH 3MiHHMMU B 06J1aCTSIX CKJIa[HOI (POPMU 3 BUKOPUCTAHHSM CIUIaH-iHTep iHauii pyHKUiil. MeTogu
IOCJIiIKeHHS - 3arajlbHi MeToAu (PYHKIIOHAJIbHOTO aHali3y, 004U CII0BaIbHOI MaTeMaTHUKU, TeOPii HabJIMKeHHS
(YHKLil KibKOX 3MiHHMX 3 BUKOPUCTAHHSIM anapary iHTepJiiHallii; B OCHOBI YMCeJIbHOI peaisaliii 1eXXuTb METO],
CKiHY€HHO-€JIEMEHTHOI alTpOKCHMallii, ToOyI0OBaHOI HA OCHOBI CIIaiH-iHTepJliHalLji 32 BOMa IPOCTOPOBUMU
3MiHHMMH, PO3B'sI3KYy HECTAlliOHAPHOI KPaioBoi 3a1a4i PO po3NOofia TeMIIEpaTypH B 06J1aCTIX CKIafHOI GOpMHU.
TeopeTuyHi Ta NpakTUYHi pe3yJIbTaTU - po3po0biieHi y po6oTi epeKTUBHI 06UUCII0BAJIbHI CXeMU IHTepJliHaLIITHOTO
METOJly CKiHYEHHUX €JIEMEHTIB IIPY PO3B'SI3aHHI HECTalliOHAPHUX 33/1a4 TEIJIONPOBINHOCTI 11 MJIOCKUX ObJ1acTent
CKJIQIHOI pOpMU IO3BOJISIIOTh PO3B's3yBaTy 331a4y Komi 17151 MeH1oi KibKocTi gudepeHLiaabHUX PiBHSIHD [IPU

IOCATHEHHI TaKOi caMOi TOYHOCTI, 11O i B KJITACUYHOMY METOZi CKiHYEHHUX €JIeMEeHTiB. HayKoBa HOBU3HA - ¥



IucepTaliiiHill pob0Ti Ha OCHOBI CIUIAMH-iHTepJliHAL{l QYHKLIN po3p06I€HO HOBUI METO, SIKUI € CKiIH4eHHO-
€JIEMEHTHOIO peaslizallielo MeTONy 3BeIeHHs [0 CUCTEMU iHTerpo-audepeHLiabHUX PiBHSHb, BAKOPUCTAHOTO I1pU
PO3B'sI3aHHI KParMoBOi 3a71a4i /1J151 HECTAL[iOHAPHOTO PiBHSIHHS TEIJIONPOBITHOCTI 3 BOMa IPOCTOPOBYMY 3MiHHUMU
y BUMNAJIKy 00JIaCTeH CKIaHOI TeOMEeTPUYHOI (POpMY; Liel METO, Ha3BaHUM iHTepsliHaLiTHUM METOLOM CKiHU€HHUX
enemeHTiB (IMCE) 151 HecTaljioHapHUX 3a7a4 TENJIONPOBiAHOCTI. [l7151 TecTyBaHHS Baactusocteil IMCE
PO3p06JIeHO MeTO, [100y10BM TOYHUX PO3B'SI3KiB HEeCTallioHAapHUX 3aJ1a4 TeIJIONPOBIIHOCTI 11711 06J1acTeil CKIaIHOI
dopmu. I1pu uncesbHii peanizauii 111 po3B'a3aHHS HECTAl[iOHApHUX 33/ia4 TEIIJIOMACOIIEPEHOCY 3a JOIIOMOT0I0
IMCE 3anpoIoHOBaHO BUKOPUCTOBYBATH CII€Lia/IbHy HYMEPALLil0 BY3JIiB €JIEMEHTIB, SIKa J03BOJISIE B CUCTEMI
3BHYANHMX AudepeHLialbHUX PiBHSIHb 30€perTy 6J104HO-TPhOXiaroHaabHy CTPYKTYPY MaTpullb. Pesynbratu
IyicepTalifHOi poOOTH YaCTKOBO OYyJiM BUKOPUCTAHI y paMKax Jep>KOI0[KeTHOI TEMU, sIKa BXOOUTbH [I0 IJIaHY
HAyKOBO-J0CJiIHOI po60oTH Kadeapu BUIIOI Ta MPUKIIATHOI MATEMATUKU YKPAiHChKOI iHK€HEPHO-TeJaroriyHoi
akageMii, a came "Po3po6Ka i LOCiIKeHHsI HOBOTO METO/Y PO3BiIKM i pO3pOOKM POOBUIL KOPUCHUX KOMAJIMH Ha
ocHOBI inTepainanii GyHkuii" (nep>x6iomxeTHa Tema N2 [IP 0109U008661, 2012-2014), Ta BIpOBaIKeHO y
HaBYaJIbHUH NIPOLIEC EHEPTeTUYHOTO PaKyJIbTeTy YKpaiHChKOI iHK€HepHO-TIelaroriyHoi akagemii (akT Bix

22.04.2015p.). l'anmy3b BUKOPUCTAHHS - MAIMHOOYyBaHHS, €HepreTUKa.

2. The object of research is the process of heat propagation in two-dimensional bodies. The purpose of study is
research and development of the finite elements method for solution of non-stationary heat conduction problem
with two space variables in the areas of complex shapes using functions spline interlination. The methods of
research are common methods of functional analysis, computational mathematics, theory of approximation of
functions of several variables using the interlination apparatus; the numerical implementation is based on the
method of finite elements approximation, built on the basis of the spline interlination of two spatial variables, the
solution of the nonstationary problem of the temperature distribution in the areas of complex shape. Theoretical
and practical results consist of the following. The developed in the work efficient computational schemes of
interlination finite elements method for solving non-stationary heat conduction problems for flat areas of complex
shape allow to solve the Cauchy problem for a smaller number of differential equations when the same accuracy as
in the classical finite element method. Scientific novelty consists in the following. In the thesis the new method
developed on the base of functions spline interlination, which is a finite elements method implementation of
reduction to the system of integral-differential equations, which is applied in solving the boundary value problems
for non-stationary heat equation with two space variables in the case of areas of complex geometric shapes; this
method is called interlination finite elements method (IFEM) for non-stationary heat conduction problems. To test
the properties of IFEM a method developed for constructing of exact solutions of non-stationary heat conduction
problems for areas of complex shape. When numerical implementation for solving of non-stationary heat and mass
transfer problems using IMKE proposed to use a special numbering of elements nodes, which allows in the system
of ordinary differential equations to preserve the structure of a block-tridiagonal matrices. To test the properties
of IFEM a method developed for constructing of exact solutions of non-stationary heat conduction problems for
areas of complex shape. When numerical implementation for solving of non-stationary heat and mass transfer
problems using IMKE proposed to use a special numbering of elements nodes, which allows in the system of
ordinary differential equations to preserve the structure of a block-tridiagonal matrices. The results of the thesis
have been partly used within the state budget theme, which is part of a plan of research work of the Department of
Higher and Applied Mathematics of the Ukrainian Engineering and Pedagogical Academy, namely, "Research and
development of a new method of exploration and development of mineral deposits on the basis of functions
interlination" (State budget topic DR 0109U008661, 2012-2014), and introduced into the educational process of the
Energy Department of the Ukrainian Engineering and Pedagogical Academy (Act of 04,/22 /2015). The fields of

application are mechanical engineering, power engineering.
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