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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi creniajai3oBaHOi BYE€HOI pazu). 1 17.051.037
ITloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOH: 3anopisbKuii HAL[iOHAIbHUI YHIBEPCUTET

Kopg 3a €IPIIOY: 02125243

Micue3Haxoa>KeHHS: By JKyKoBcbKoro, 6yi1. 66, M. 3anopixoks, 3anopisbkuii p-H., 3anopisbka 06:1., 69600,
Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBitiHHS: MinictepcTBo oCBiTH i HayKu YKpainu

InenTugikarop ROR: He zacrocosyerscs

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

BUKOHaHO JHUCEPTALil0

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: 3anopisbKuii HAL[iOHATIBHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 02125243
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Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 28.23.37

Tema guceprauii:
1. TIporHO3yBaHHS 30H PyHHYBaHHS B iHK€HEPHUX KOHCTPYKLiSIX 3 BUKOPUCTAHHSIM KOMITIOTEPHOT'O HaBYaHHS

2. Damage zones forecasting for engineering constructions using machine learning

Pedepar:

1. Po3po6eHi B pucepTaliiiiHiil po60Ti METOAM i MOJIeJli KOMII'IOTEPHOr0 HaBUYaHHS JO3BOJISIIOTh POOMTH MIBUAKI
OLIiHKM TIapaMeTPiB CTaHy 00’€KTy, a CaMe BU3HAYEHHS HANpyXeHO-Ie{opMoBaHoro ctany. ITin yac po3p’a3aHHs
33/lay AUCEPTALiliHOTO NOCTiIKeHHs Oy po3pobJieHi ITYyYHI HeMpOHHI MepesKi 1711 BU3HAU€HHSI MaKCUMaJIbHOTO
[IPOTMHY Ta iIHTEHCUBHOCTI HaIllpy>KeHb 32 MizecoMm y MyacTUHAxX Ta 060JI0HKax. Takox Oysiu po3pobJieHi alropuTMu
(opMyBaHHS BUOIPKHU IJ1s1 HABYAHHS T TECTYBaHHS Moesel. [JoCTiIKeHO MOKIMBOCTI 3aCTOCYBaHHS
F€HETUYHOTO aJITOPUTMY [JIs1 OIITUMI3allil HENPOHHOI MepeXi perpeciitHoro aHasisy i IpOTHO3YBaHHS
MaKCHMMaJIbHOIO IPOTUHY IJIACTUH Ta 0O0JIOHOK. Y AUcCepTaliliHill poO6OTi OTPMMaHO Taki HayKOBi Pe3ysbTaTh: —
yhepiue po3pobeHO HEPOMEPEKEBUY METO], 1711 BU3HAYEHHS HANIPYXE€HO-A€(OPMOBAHOI0O CTaHy IVIACTUH 3
IIOBiTbHUMHU YMOBAMU 3aKpilJIeHHS, SKUAN 03BOJIsI€E BU3HAYUTHA MAaKCUMAJIbHUM NPOTHH, a TAKOK MaKCHMaJIbHe

3HAYEHHS IHTEHCHUBHOCTI HalPy>KeHb 32 Mi3ecoM; — yrepiie po3pobJieHO HeHPpOMEepesKeBUI METO, 1151 BUBHAYEHHSI



HaIpPYy>KeHO-1e(pOPMOBAHOrO CTaHy LUMJIiHAPUYHOI 0O0JIOHKU Ta KOMOiHaL{i IMIiHAPUYHOI Ta KOHIYHOI 0G0JIOHOK,
SIKUI J03BOJIMB BUHAYUTHU IIPOTYH Ta iHTEHCUBHICTb HaNpyKeHb 3a Mi3ecom; — ynepiie po3po6eHo
HellpoMepesKeBUi MeTO/l Ha 6a3i apXiTeKTypU «aBTOKOYBaJIbHUK» [1JIsl BU3HAYEHHSI MOKJIMBUX 30H PYMHYBaHHS y
KBaJIpaTHUX IJIACTUHAX 3 OTBOPOM IIJISIXOM reHepallii IMOBIPHUX KAapTUH PO3IO/iNY HallpYyXeHb; — YIOCKOHAJIEHO
HEPOMEPEXKEBi METOIM MOJIEJII0BAaHHS HANIPY)KeHO-1e(POPMOBAHOTI0 CTaHy TOHKOCTIHHMX KOHCTPYKILLH MIJIIXOM
PO3POOKU FeHEeTUYHOTO aJITOPUTMY ONTUMI3aLlil apXiTeKTypyu HEMPOHHOI Mepexi, 10 a0 3MOTY IiIBULIUTH
TOYHICTb IPOTHO3YBaHHS. [IporpaMHy peasisallilo po3po6IeHIX METOZiB BUKOHAHO MOBOIO IporpamyBaHHs Python
3 BUKOPUCTaHHAM 6i6yioTek scikit-learn, numpy, Pandas i Keras.

2. The methods and models of computer training developed in the dissertation allow to make quick estimates of
the parameters of the state of the object, namely the determination of the stress-strain state. During the
dissertation research, artificial neural networks were developed to determine the maximum deflection and
intensity of Mises stresses in plates and shells. Algorithms for sampling for training and testing of models were also
developed. Possibilities of application of genetic algorithm for optimization of a neural network of regression
analysis and forecasting of the maximum deflection of plates and covers are investigated. The following results
were obtained: - for the first time a neural network method was developed to determine the stress-strain state of
plates with arbitrary boundary conditions, which allows to determine the maximum deflection, and the maximum
value of the stress intensity according to Mises; - for the first time a neural network method was developed to
determine the stress-strain state of a cylindrical shell and a combination of cylindrical and conical shells, which
allowed to determine the deflection and intensity of stresses according to Mises; - for the first time developed a
neural network method based on the architecture "autocoder” to determine possible fracture zones in square
plates with a cut-out by generating probable patterns of stress distribution; - improved neural network methods
for modeling the stress-strain state of structures by developing a genetic algorithm for optimizing the architecture
of the neural network, which allowed to increase the accuracy of prediction. The software implementation of the
developed methods is performed in the Python programming language using the scikit-learn, numpy, Pandas and
Keras libraries.
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