O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0826U002387
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 09-06-2026

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tlorpe6nsk Cepriit BitamnitioBuy

2. Serhii Pohrebniak

KBasmigikamis:

InenTudikarop ORCID ID: 0000-0003-1612-3075
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKOBOi cHIeniaIbHOCTI: 122

Ha3zBa HayKoBoi creniaJbHOCTI: KommiotepHi HayKu
lanyss / ralesi 3HaHb: iHdopMaLliiiHi TEXHOJIOTI
OcBiTHBO-HayKOBa Mporpama 3i CreniaJbHOCTi: Komm'ioTepHi Hayku
JaTa 3axHcTy: 29-07-2026

CrneniaJbHICTh 3a OCBITOIO: Komm'ioTepHi HayKu
Micue po6oTu 3m00yBava: GOII [Torpe6Hsk Cepriii
Kopg 3a €IPIIOY: 3540806998

Micue3Haxoa>KeHHs: npocnekt Koncruryuii 56 k8. 90, Kyn'sucbk, Kyn'aHcbkuii p-H., 61705, Ykpaina

dopma BiracHOCTI: lpusarHa/HenepkaBHa
Cdepa ynpasiriHHS:

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BY€HOI pagHy (pa30Boi creniaai3oBaHOI BYEHOI paju). PhD 14563

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TEXHIYHMIA YHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninuosa, Xapkis, XapkiBcbkuii p-H., 61002, Vkpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTudikarop ROR:

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TEXHIYHMIA yHiBEpCUTET "XapKiBChKUIA

MOJIITEXHIYHUN IHCTUTYT"

Kopg 3a €IPIIOY: 02071180

Micue3Haxoa>KeHHS: Bys. Kupninyosa, Xapkis, XapkiBchkuii p-H., 61002, Vkpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

InmenTudikarop ROR:

V. BimomocTi npo gucepraniio
MoBga guceprTaiiii: Vkpaincoka
Koau TemaTHYHHUX PYOPHK: 20.54.04, 20.54.06

Tema guceprauii:
1. Po3po6ka Ta Bepudikariist hisndHo-iHOOPMOBaHUX HEUPOHHUX MePeX B iHPOPMaLIiIHUX CUCTEMAaX JIJIsI

MOJIEJIIOBAHHS MEXaHIYHOTO BiATYKY TilepeacTUYHNX KOHCTPYKILiN

2. Development and verification of physics-informed neural networks in information systems for modeling the
mechanical response of hyperelastic structures.

Pedepar:

1. lucepTaliito npuCBsIY€HO PO3POOJIEHHIO METOIB i 32CO6IB MOEIIOBAaHHS HETiHIMHOT MeXaHIYHOi TOBeIiHK!
€JIACTOMEPHUX MaTepiasliB i3 BAKOPUCTAHHSIM TE€XHOJIOTIH IITYYHOrO iHTEJIEKTY Ta CTBOPEHHIO iH(popMaliitHoi
CHACTEMHU J1J14 iX IPAaKTUYHOIO 3aCTOCYBaHHS B 337ja4ax iHXKEHEPHOro aHai3y. Y po0OTi IpOBeIEeHO
€KCIIePUMEHTAJIbHI JOCHII)KEHHSI MEXaHIYHUX BiacTuBocTell EPDM rymu B ymoBax 0HOOCBOBOTO PO3TATY 3
NOQ/IBIINM pO3BaHTaKeHHSIM. CPOPMOBAHO Ta OINPalibOBAHO HAbIp eKCIIepUMEHTAIbHUX NaHUX, BUKOHAHO iX
HOpMaUli3allilo, IUCKPETU3ALIIO Ta MiATOTOBKY IO BUKOPUCTAHHS B AJITOPUTMAaX MAIIMHHOTO HaBYaHHS.
3anponoHOBAHO apPXITEKTYPY MTYYHOI HEMPOHHOI MEPEXI [JIs1 alpOKCUMALLi] HEJIIHIMHYX 3aJIEXKHOCTEN

«HarpykeHHs-nedopMallis» Ta BiITBOPEHHS [1eTeJlb ricTepesncy marepiany. Po3pob6sieHo Ta LoCiIKeHo niaxonu



IO HaBYaHHS HEMPOHHUX MEPEX, 30KpeMa KJIACUYHY [ BOIIAPOBY HEIPOHHY MEPEXY IPSIMOTO MOMNPEHHS Ta
¢disnuHO-iHDOpMOBaHi HENPOHHI Mepexi, y PyHKLii BTpaT SKUX iHTerpoBaHo (i3n4Hi 3aKOHOMiIPHOCTI MeXaHiKu
nedOpMiBHOTO TBEPAOTO Tijla. BUKOHAHO MOPIBHAIBHUM aHAai3 epEeKTUBHOCTI MOJiesiel 3a MOKa3HUKaMU TOYHOCTI
arpokcumalii eKCrepuMeHTaNIbHUX JaHuX. CTBOPEHO iHpOpMaliliHy CUCTEMY Y BUTIJISi KPOCIIAT(POPMHOTO
IIPOrPaMHOTO 3aCTOCYHKY, SIKa [TOENHYE 3aCO0M BBEIEHHS Ta Bajijallii TaHnX, HeHPOMEpPEsKeBUI MOLYJIb
[IPOTHO3YBAaHHS MeXaHiIYHOI OBeJiHKY MaTepiasly Ta 00YUCII0BajIbHE SIAPO CKIHYEHHO-eJIEMEHTHOTO aHaJli3y.
PeasnizoBaHo iHTerpalio HeIIpOHHOI Mepexi 3 anroputMmoM HeloToHa-PadcoHa 117151 afanTUBHOTO BUSHAYEHHS
MaTepiaJbHUAX XapaKTEPUCTHK IIiJl 4aC PO3paxyHKy KOHCTPYKLiNA. OTpUMaHi pe3yJIbTaTh MOXYTb OyTH BUKOPUCTaHi
ILJIS1 aBTOMATHM3allii MpoLeciB BUBHAYEHHS MEXaHiYHUX BJIACTUBOCTEN €J1aCTOMEPHUX MaTepiaiB, MiIBUILEHHS

TOYHOCTI iH)KEHEPHUX PO3PaXYHKIB Ta PO3BUTKY iHTEJIEKTyaJbHUX CUCTEM KOMITIOTEPHOIO MOJIE€/IIOBaHHSI.

2. The dissertation is devoted to the development of methods and tools for modeling the nonlinear mechanical
behavior of elastomeric materials using artificial intelligence technologies and to the creation of an information
system for their practical application in engineering analysis. Experimental investigations of the mechanical
behavior of EPDM rubber under uniaxial tensile loading and unloading were carried out. A comprehensive
experimental dataset was collected, processed, normalized, discretized, and prepared for machine learning
applications. An artificial neural network architecture was proposed for approximating nonlinear stress-strain
relationships and reproducing material hysteresis loops. Several neural-network-based approaches were
developed and investigated, including a conventional feed-forward neural network and physics-informed neural
networks incorporating mechanical principles into the loss function. A comparative analysis of the proposed
models was performed to evaluate their accuracy in reproducing experimental data. A cross-platform information
system was developed as a desktop software application integrating data acquisition and validation tools, a neural-
network module for predicting material behavior, and a finite element analysis core. The system implements the
integration of neural-network predictions with the Newton-Raphson iterative algorithm for adaptive evaluation of
material properties during structural analysis. The obtained results can be applied to automate the identification of
mechanical properties of elastomeric materials, improve the accuracy of engineering simulations, and support the
development of intelligent computer-aided modeling systems.
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