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Ilems mumioMHOM pabOTEHL:

ITocTpoeHHe NPOTHOCTHYECKOH MOAETH MM IpeACKa3blBaHMA 3HAYCHMH
yHpyTHUX KOHCTaHT.

B murmmmoMHo# paboTe NoTydeHbl CICAYIOMME Pe3yIbTaThL:

oPemena oOparHas 3agaya HWACHTUGUKALMM MEXaHHMYECKHX CBOMCTB IIyTeM
CO3JIaHKS IPOrHOCTHIECKOTO AJITOPUTMA, TO €CTh HEHPOHHOMH CeTH, AT IIPEACKa3aHus
3HaYEHUH YIpyTUX napaMeTpoB MyHu-PusinHa;

ePa3pabotaH criocob pemieHus 3a1a4y UACHTH(GHUKAIMYA MEXaHUYECKHUX CBOMCTB
C IIOMOMIBIO CO3JaHHOM HEMPOHHOH CETH;

eHaiineHsl HamITydmme nmapaMeTpbl HEMPOHHOM CETH, a TaKKe ONpEAcicHa e
HaWIy4Inas apXuTeKTypa;

oIIpoiinena npoBepka pabOTH IPOrHOCTUYECKOTO AJITOPUTMA IIPHU OJHOMEPHOM
pacTsokeHuH (6aka) ¥ IIpu JByMEPHOM pacTsHXKEHUH (IIIaCTHHA).

o[IpoBezieHa OIlEHKA 3aBUCHUMOCTEH JieopMalMii ¥ yIpYIMX INOCTOSHHBIX OT
IIPUJIOKEHHBIX CHIL.

Martepuansl, KOTOphi€ OBUIM IENbI0 HCCICAOBAHMS, HMMEIOT IIIMPOKOE
IIpUMEHEHHE B JIIO0OHM OTpaciy IMpoMbINUIeHHOCTH. K runepynpyrum Marepuanam
OTHOCAT pE3WHy, IIeHy, Kaydyyk H Ouosoruueckue marepuainsl. Ilockonbky B
OpraHHU3MeE Y€JI0BEKa MATKHE TKaHU TUIIA )KETYHBIX IPOTOKOB, KPOBEHOCHBIX COCY/IOB,
TKAHEH II€YCHH, OJKEeIydKa, CepAla WIM [OpyruX OpraHOB TaKXKe CUMUTAIOT
THIIEPYIIPYTHMHM, TO MOXHO CIENIaTh yTBEPIKIACHHUE, YTO N3yIEHUE U CO3AaHHE CII0c00a
moxbopa MaTepuana 6e3 MPOBEAEHUS IKCIIEPUMEHTOB SBJIIETCS aKTyalbHOH TEMOY Ha
JTAHHBIA MOMEHT.



ABSTRACT

Estimation of elastic parameters in the Mooney-Rivlin model based on a large
array of experimental data. Yahela Alex Vladimirovich; Faculty of Mechanics and
Mathematics, Department of Applied and Theoretical Mechanics; scientific adviser D.
E. Marmysh.
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Purpose of thesis:

Building a predictive model to predict the values of elastic constants.

In the thesis, the following results were obtained:

eSolved the inverse problem of identifying mechanical properties by creating a
predictive algorithm that is a neural network to predict the values of the elastic
parameters of Mooney-Rivlin;

oA method for solving the problem of identifying mechanical properties using
neural network has been developed;

o The best parameters of the neural network were found, and its best architecture
was determined;

eCompleted the validation of the predictive algorithm for one-dimensional
tension (beam) and two-dimensional tension (plate).

o An assessment of the dependences of deformations and elastic constants on the
applied forces has been carried out.

The materials that were the purpose of the study are widely used in any industry.
Hyperelastic materials include rubber, foam, and biological materials. Since in the
human body soft tissues such as bile ducts, blood vessels, tissues of the liver, stomach,
heart or other organs are also considered hyperelastic, it can be argued that the study
and creation of a method for selecting material without conducting experiments is a
hot topic at the moment.



