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YIK 539.3

O. C. NmmapueHko, M. B. NaspeHiok

3ACTOCYBAHHSA ®I3UYHO-MOIHO®OPMOBAHUX HEMPOMEPEX OO
PO3B’A3AHHSA AUHAMIYHUX 3A0AY TEOPII MPYXXHOCTI

Pozeasnymo aszopumm nobydosu po3s’asxis kpatosux 3aday 0808UMIPHOT Mmeopii
NPYHHOCME 3 BUKOPUCTNAHHAM HL3ULHO-NOTHPHOPMOBAHUL Helipomepedic. 3anpono -
Hosanull nidxi0 dozsoase 3600umu Kpalosi 3a0aul MexaHiKU CYYirvhuxr cepedosuny
0o 3adau onmumidayii, a UKOPUCMAHHA PI3UUHO -NOTHPHOPMOBAHUL HetipomepedrC 8
pPaAmMKaxr pPo3aasinymozo nidxody 0038041€ 38eCmU PO36’A3AHHA ULUPOKO20 KAACY
3a0au 00 KOHCMPY08aAHHA PYHKYIT NOMULOK 30A2aN1bHO020 8U2aildy. Tas eunadky
ymos Helmara 3 nocmilHumu 3YCusamu, 3a0aHUMU HA KOHMYPL NPAMOKYMHOT
obsaacmi, 6KA3aAHO ABHUIL U0 Helpomepedcedol PYHKYIT ma Po38’A3KY 8 nepemi-
WeHHAX 8 Yiaomy. Jas nepesipku 3anpPoONoHO8AHOT MemOOUKU BUKOHAHO PO3PAXY -
HOK HANPYIHceHO-0efoPMOBAH020 CMAHY Oasi 00HOBUMIPHOT OUHAMIUHOT 3adaui
N03008XHCHIX KOAUBAHD CNEPAHCHA. 3ANPONOHOBAHY MeMOOUKY MOHCHA NOWUPUMU 1
HA 6UNA0OK MPUSUMIPHUX 3a40a% MeoPli NPYHIHOCMI, 8 MOMY UUCAL T KYCKOBO-00-
HOPIOHUX, A 8 OIABWL 3A2ANBHOMY BUNAOKY — HEeOOHOPIOHUX cepedosuw.

Katouoei caosa: Pizuuno-noingopmosani Helpomepedict, «<npoodHi» PYHKYLL, OUHAMIUHT
3a0ayi meopii NPYIcHOCMI.

APPLICATION OF PHYSICS-INFORMED NEURAL NETWORKS TO SOLVING
DYNAMIC PROBLEMS OF THE THEORY OF ELASTICITY

The algorithm for constructing solutions of boundary value problems of the two -dimen-
sional theory of elasticity using physics-informed neural networks is considered. The
proposed approach makes it possible to reduce the boundary value problems of the
continuum mechanics to optimization problems, and the use of physics-informed neural
networks within the framework of the considered approach enables to reduce the solu-
tion of a wide class of problems to the construction of an error function of a general
form. For the case of Neumann conditions with constant forces given on the contour of
a rectangular domain, an explicit form of the neural network function and the solution
in the displacements as a whole is established. To verify the proposed method, the cal-
culation of the stress-strain state is performed for the one-dimensional dynamic prob-
lem of longitudinal vibrations of the rod. The proposed method can be extended to the
case of three-dimensional problems of the theory of elasticity, including piecewise ho-
mogeneous and, in a more general case, heterogeneous media.

Key words: physics-informed neural networks, ansatz functions, dynamic problems of
elasticity theory.
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