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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

Teopist pazoBux nepeTBOPEHb, KIHETUYHUX i UY3iIHUX SBUII B KOHLEHCOBAHUX CEPEIOBULIAX

HasBa po6oTH (aHrJ1)

A theory of phase transformations, kinetic and diffusion phenomena in condensed media

Pedepar (yxp)

1. MopemoeTbCs MOBEiHKA ABOMIAPOBUX 3aXMCHUX IIOKPUTTIB Zn-Mg mif 4ac siamasny. Bignan crpusie yTBopeHHI0O MgZn2 Ha
BEPXHil IOBEPXHi MOKPUTTH i Mg2Zn1l Ha MeXi po3Jiny MK apoM Zn i BEPXHIM mWapom ZnMg, 10 IPU3BOAUTh A0 MOJIMIIEHHS
KOPO3iiiHOi CTiMKOCTi Ta MeXaHiYHMX xapakTepucTUK. CPopmyboBaHo nudy3iliHy Mopesb (a3oBOro nepeTBopeHHs. OCHOBHI
piBHsiHHS Jgudysii 3 pyXOMUMH MeXaMU PO3[iy PO3BSI3YIOTbCSI YKUCJIOBUM METOIOM 3 BUKODUCTAHHSIM II€PETBOPEHHS
MpoCTOPoBOi 3MiHHOI, WO 3BoAuTh AUPY3iliHY 3amauy [0 €KBiBaJeHTHOI 3amaui nudysii 3 ¢ikcoBaHMMM MeKaMu PO3ZIiTy.
[lependadyeHHst Moiesli JoOpe Y3roAKYIOThCS 3 €KCIIEPUMEHTATILHUMU pe3ysbTaTamMu. 2. 111 JOCTiIKeHHs! KiHeTUKY HyKJealil B
KOHJIEHCOBaHMX OiHApDHMX pO34YMHAX 3alpPOIIOHOBAHO HOBUI MiAXim, mo € KOMOIHAliel KJIACUYHOI TepMOAMHAMIKY i
MaKpOCKOIIYHOI KiHeTnku. Teopis OXOIUIIOE PO3Maj PiAKMUX i TBEpAMX PO3YMHIB, WO BigOyBAEThCS IMIJISIXOM HYyKJIealii, a TaKoxX
NEePETBOPEHHS pinuHa-TBephe Tiso. PO3risSHYTO BUMALKW 3apOMKEHHS! [BOKOMIIOHEHTHUX BHJiEHb K (iKCOBaHOro, Tak i
3miHHOrO ckiaay. Ofep>kaHo PiBHSIHHS PiBHOBAarvu KPUTUYHOTO 3apOJKa i BU3BHAUEHO MOro IapaMeTpH, a caMe KpUTUYHUN pafiyc,
cksafl. PiBHSIHHS piBHOBaru 3apojika IOTiM BUKOPUCTOBYIOTHCS B MAaKPOCKOIIIYHUX AUQY3iHHUX PIBHSHHAX MOro 3pocTaHHs. Llei
mifxiy Moxe OyTM BHUKOPMCTAaHO B 3arajbHOMY BHIIQJIKy HEieanbHOro po3vyuHy. 3. PO3rsHyTO mNpOo6seMy HEOIyKJIoi
CTOXaCTUYHOI OoNTMMi3allii, 3 4KOI0 3a3BMYall CTHUKAIOTBCS i, YaCc HABYAHHS [JIMOOKUX HEHMPOHHUX Mepex. Y (QisumuHOMY
MOJEJIIOBaHHI MOJiOHY 3afadyy MOXHA BUPIMIUTUA 32 JOMOMOTOI YCTaJ€HOTO METOHNy OUHaMiku JlaHKeBeHa B IOENHAHHI 3
imiToBaHMM BiAnanom. Ha OCHOBIi pilleHHS AMCKPETHOrO PiBHAHHA JIaH)KeBEHaA 3 MOBIJIbHO 3POCTAIOUMM KOedillieHTOM B'SI3KOCTI,
3alpONIOHOBAHO HOBUI MeTof, croxacTuyHoi onTtumizanii - CoolMomentum. [lokasaHo, WO BiH 30aTHUN JOCSTTA BUCOKOi

TOYHOCTI 3 Helipomepexkelo Resnet-20 Ha Ha6opi maHux Cifar-10 ta Heitpomepeskero Efficientnet-BO Ha Habopi jaHux Imagenet.
Pedepar (aHrI)

1. The behavior of two-layer protective coatings Zn-Mg during annealing is modeled. Annealing promotes the formation of
MgZn2 on the upper surface of the coating and Mg2Znl1l on the interface between the Zn layer and the upper layer of ZnMg,
which leads to improved corrosion resistance and mechanical characteristics. A diffusion model of this phase transformation is
formulated. The basic diffusion equations with moving boundaries are solved numerically applying the transformation of the
spatial variable that reduces the diffusion problem to the equivalent diffusion problem with fixed boundaries. The model
predictions agree well with experimental results. 2. To study the kinetics of nucleation in condensed binary solutions, a new
approach is proposed, which is a combination of classical thermodynamics and macroscopic kinetics. The theory covers the
decomposition of liquid and solid solutions proceeding via the nucleation pathway as well as liquid-solid transformation. The
cases of nucleation of two-component precipitates of both fixed and variable composition are considered. The equation of
equilibrium of the critical nucleus is obtained and its parameters are determined, namely the critical radius and composition.
The nucleus equilibrium equations are then used in macroscopic diffusion equations of its growth. This approach can be used in
the general case of an non-ideal solution. 3. The problem of non-convex stochastic optimization, usually faced while training
deep neural networks, is considered. In physical modeling a similar problem can be solved using the established method of
Langevin dynamics in combination with simulated annealing. Based on the solution of the discrete Langevin equation with a
slowly increasing viscosity coefficient, a new method of stochastic optimization - CoolMomentum, is proposed. It is shown to
achieve high accuracies with the Resnet-20 neural network on the Cifar-10 dataset and the Efficientnet-BO neural network on



the Imagenet dataset.

Inpekc YIK: 5314, 5314, [536.425+538.93+537.874]:538.911

Kopau Temarnunux pyopuk HTI: 30.15.41
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykiii (ykp): Coolmomentum: aJirOPUTM CTOXaCTUYHOI ONTUMI3allii ITyYHUX HEMPOHHUX MEpPesK
Ha3sBa npoaykuii (anrJ): Coolmomentum: an algorithm for stochastic optimization of artificial neural networks
OuikyBani peayabsraTu: Meronu, Teopii

T'anyss 3acrocyBaHHs: K 73.10.0 JJocifsKeHHs Ta pO3pOOKHU B rayysi IPUPOJAHUYMX Ta TEXHIYHUX HAYK

Onuc npogykuii (ykp): CToxacTH4Ha ONTUMI3alisi HeOMmyKJIoi 1iyTboBO1 PyHKIIii MapaMeTpiB WTYyYHOI HEHipOoMepeKi TPOBOAUTHCS
METO/IOM iTepalliil Ha OCHOBI PillleHHS AUCKPETHOro piBHSHHS JlaHXeBeHa. [yl 3aCTOCyBaHHS iMiTOBaHOrO Bignany, KoedilieHT

iHep11ii MOBiNbHO 3MEHINYETHCS 32 IEBHUM IpadikoM Bif 10YaTKOBOI'O 3HAYEHHSI, 6JIM3bKOTO 0 OAVHUIL, 1O HYJIS.

ConjiasnpHO-eKOHOMIYHa cnpsimoBaHicTh HTII: CTBOpeHHSs IPMHIMIIOBO HOBOI IPOAYKIi (MaTepiasiB, TEXHOJIOTIH TOILIO) AJIs

3abe3reyeHHs eKCIIOPTHOrO NOTEHIiay Ta 3aMillleHHIO IMIIOPTY

Cragis 3aBepmenocti HTII: 3sit no HIIJIKP

Buposamskenus HTII: He BupoBamkeHo

CTpOKH BIpOBaJ>KEHHS:

Bupo6HuK npoaykuii: HatioHanpHUI HayKOBUi LeHTp "XapKiBCbkuM Ppisuko-TexHiuHui inctutyT" HAH Ykpainu (HHII "XOTI")
Cro>KHBayi NpoayKuii:

IlepcneKTHUBHI pUHKH:

IIpaBa iHTeIeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpamMu

®opmu Ta ymoBH nepegadi npogykuii: CriinipHi HIJJKP
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