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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOpPHK: 29.19.03

Tema gucepranii:
1. CTpykTypu3alis Ta AMHAMIiYHi Ipoliecy B 6araTo4acTUHKOBUX MiKPO-MEXaHIUHUX CUCTEMAX ITiJl BIIJINBOM

30BHILIHIX 30ypeHb

2. The structurization and dynamic processes in many-body micro-mechanical systems under the influence of
external perturbations

Pedepar:

1. ocaimKyl0TbCsl OKpeMi TEOpEeTUYHI MOJieJli 6araTo4aCTUHKOBUX MiKPO-MeEXaHIUHUX (TPaHy/1bOBAaHUX) CUCTEM, B
SIKUX TIiJ1 BIIJIMBOM 30BHIIIHIX 30ypeHb (OPMYIOTHCSI CTPYKTYpPOBaHI BJIaCHI CTaHU Ta 37iICHIOIOTHCS [IepexXoiu
IIPOMiX HUMHU. BUBYa€eThCS BIIUB [10YATKOBUX Ta 30BHIIIHIX YMOB Ha CTPYKTYPY TaKUX CTaHiB, Ta BCTAHOBJIEHO
Kpurepiii Tuny JliHmemaHa CTpyKTYPHOTO BIIOPsIIKyBaHHS. KiHeTHKa CTPYKTYpHHUX [IEpPETBOPEHb (KOMITAKTU3ALlii) y
rpaHyJIbOBAaHMX MaTepiajiaX BUBYAETHCS 3a JOIIOMOTOI0 MOJIEli BiIbHOTO 06’eMy, a TaKOX, TEOPii pa3oBuX
nepexois 'in36ypra-Jlangay. 3anponoHosaHo ¢pakiiiiHui cleHapiil KIHeTUKY peJlakcalliiiHuX NPOLEeCiB
BiITIOBiTHO BU3HAYEHOT'0 IapaMeTPYy BIOPSAKYBaHHS. Po3pobyieHa Moiesb 6i-KOMIIOHEHTHOI MiKDOMEXaHIYHOI
cymimi Ha 6a3i ninxony Kipkeyma-badda, s onrcy Ta napameTpusaliii CTUCINBOCTI Ta KOMIIAKTU3ALil [1py

IOBLIbHUX 3HAYEHHSX 00'€eMHOI QpakLii KOMIIOHeHTIB. [lepeHoc iMITysibCy 30yIpKEHHS B HEOLHOPITHUX



CEpeNOBUIIAX B MYJIbTUMOJOBUX PEKUMaX i3 ypaxyBaHHSIM BILUIMBY PO3YNOPSAKOBAHOCT] PO3IJISIHYTO HA MPUKIATi
HEOJHOPITHOTO CUJIOBOTO JIAHIIIOXKKA i3 HEeJTIHIMHUMY KOHTakTaMu. OTPUMAaHO COJIITOHHUHN PO3B'SI30K TUILY

Hecrepenka Ta BUpas Jj1sl aMIJITyiY PO3CiSIHHS COJIITOHHOTO 30y )KEHHS Ha BXXKOMY i30TOMIYHOMY JePeKTi.

2. Theoretical models of multi-particle micro-mechanical (granular) systems under the influence of external
perturbations where structured eigen-states and transitions between them are carried out has been studied. The
influence of initial and external conditions on the structure of such states and a Lindemann type criterion of
structural ordering were investigated. The kinetics of compaction in granular materials were studied by uses the
free-volume model and the adapted Ginzburg-Landau phase transition theory. By means of comparison of the
obtained data with the results of experiments it is shown the fractional character of the kinetics of corresponding
relaxation processes. The model of bi-dispersed micro-mechanical mixture which based on the Kirkwood-Buff
approach has been developed in order to describe and parameterize their compressibility and packing at arbitrary
values of volume fraction of the components. For the nonhomogeneous one dimensional force chain with
nonlinear contacts the dynamics of external mechanical impulse which perturb the system were studied. The
conditions of formation of the resonant modes in linearized inhomogeneous disordered force chain which looks as
a wave packets formed from cylindrical waves has been found. A solitonic solution of the Nesterenko type and
expression for the amplitude of scattering of excitation from isotopic defect were obtained. The results of the
analysis of the pulse scattering amplitude on the heavy defect agree well with the corresponding experimental
data.
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