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Pedepar:

1. Incepraniiiny po60Ty IIPUCBSIYEHO PO3POOILIi iIHCTPYMEHTATbHOI CUCTEMH, IO I03BOJISE 3MiICHIOBATH aHAJi3
KpailoBUX 33/iay Teopii PY>KHOCTI 3a IOMOMOTOI0 aHATITUYHOTO METOy TIOYaTKOBUX (QYHKIIil. ABTOMaTH30BaHO
CXEMY PO3B'sI3aHHSI 337,24 MaTeMaTU4Hoi ¢izuku Ha EOM. Po3pobseHo anroputmy, 3a JOINOMOIOIO SIKUX Ha
CHUCTeMax KOMIOIOTEPHOI MaTeMATUKU BUBOJSTHCSI CUMBOJIIYHI pO3BS13KU NUdEePEeHLiHNAX PiBHSIHDb TEOPil
IIPY>KHOCTI 32 METOJOM I04YaTKOBUX QYHKIiN. BukopucTaHa cripomyoda CUMBOJIIKA, 0 JO3BOJISE 3MiHCHUTH
IIepeTBOPEHHs onepaliil AudepeHIiloBaHHS Ta iHTEerpyBaHHS B CHMBOJIiUHI ollepallii MHO>KEHHSI Ta [liJIeHHs. B
Pe3yJbTaTi CTBOPEHO iHCTPYMEHTAIbHY CUCTEMY, 11I0 BUKOPUCTOBY€E 00uncioBanbHi pecypcu CKM i peanisye B
IiaJIOTOBOMY PEKMMIi PO3B'sI3aHHS KPalOBUX 337124 3 OJlepKaHHSAM (POPMYJIbHUX, YUCJIOBUX Ta Bi3yaJbHUX JAHUX.

OcCHOBHI pe3yJibTaTi poOOTH 3aCTOCOBAHO [1JIs aHaJIi3y KpaloBUX 33/1a4 TeOopii IPy>KHOCTI. [HCTpyMeHTaIbHa



CHCTEMa CIIPSIMOBAHAa Ha Te, 100 AATH AOCHiIHUKOBI MOXJIMBICTh BUJIO3MIHIOBATU MaTEMAaTUYHY MOZEJb Y TPOLeCi
aHasi3y, BTpy4aTHCs B IIPOIIEC PO3PaXyHKiB. [i 0CHOBHA MepeBara — MOXJIMBICTh BHECEHHS 3MiH y POrpamy Ha
BXiJIHil1 MOBi cuctemu. [IporpamHa peanizauis Ha 6a3i CKM, sika € CMHTe30M aHaJITUYHUX i YUCEJIbHUX MEeTOZ|B,
IO3BOJISIE 3HAUHOIO MipOIO PO3IIMPUTH KOJIO 337124 MaTeMaTU4HOi ¢i3uKy, Je MOXKHA 3acTocoByBaTd EOM g

00OYUCIIEHD.

2. The dissertation is devoted to the development of an instrumental system that allows to automate the analysis of
boundary value problems of the theory of elasticity by means of the analytical method of initial functions.
Nowadays, analytical (algebraic and symbolic) calculations, which have greater clarity of results than numerical
ones, are gaining more and more recognition. Analytical calculations are implemented in computer mathematics
(SCM) systems. Therefore, SCM is widely used in science, technology and, especially, in the educational process.
Their main advantages are ease of use, accuracy of the obtained solutions, high efficiency of processing algebraic
operations. However, they have a common drawback: partial support for transformations of transcendental and
logarithmic expressions. Before application in specialized fields of science and technology SCM must be software
improved. The obtained final and some intermediate results of calculations should be investigated for compliance
with the content of the problem, accuracy, etc. Especially for the case of boundary value problems of the theory of
elasticity, where SCM was rarely used for research. In the dissertation work the instrumental system of solving
problems of mathematical physics by analytical-numerical methods is considered. The solution of mathematical
physics problems for static linear theory of elasticity on a computer is automated. An analytical-numerical method
of initial functions for solving two-dimensional and three-dimensional problems is proposed. Algorithms have
been developed to derive analytical solutions of differential equations of the theory of elasticity on a computer.
Algorithms for converting differentiation and integration operations into symbolic operations of multiplication and
division have been created. The main results of the work were used to analyze the problems of mathematical
physics that arise in the theory of elasticity. A new approach to finding the elastic characteristics of an elastic two-
layer foundation has been developed. It is based on a synthesis of analytical and numerical methods. It should be
noted that the tool system due to the language of the interpretive type SCM is designed so that if at some stage of
its work results are obtained that do not satisfy the user, he will be able to make the necessary changes online to
refine and correct the results. The instrumental system is aimed at giving the researcher the opportunity to modify
the mathematical model in the analysis process, to interfere in the calculation process. Its main advantage is the
ability to make changes to the program in the input language of the system.
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