O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0406U002160
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 29-05-2006

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Cixxyk AHgpin CeprifioBud

2. Sizhuk Andrii Sergejevich

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniagabHOCTI: 01.04.02

Ha3Ba HayKoOBOIi CIIeniaJIbHOCTI: Teopetnyna diznka

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JlaTa 3axHcCTy: 23-05-2006
CreniaJbHICTh 32 OCBiTOIO: 8.080101
Micue po6oTu 3400yBayva:

Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHS:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BYE€HOI pagH): [ 26.001.08

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOM: KuiBChKuil HaLiOHAbHMIA YHIBEpCUTET iMeHi Tapaca

[IleByeHka

Kog 3a €IPIIOY: 02070944

Micqesﬂaxon)KeHHﬂ: ByJI. Bononumupceka, 60, M. Kuis, KuiBceka 06:1., 01033, Vkpaina
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 0COOM: Kuichkuil HauioHaIbHMI yHiIBEpCUTET iMeHi Tapaca
[lleByeHKa

Kopg 3a €IPIIOY: 02070944

Micue3Haxoa>KeHH: 01033, m. Kuis, ByJI. Boslopumupceka, 64

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYOPHK: 29.27.01

Tema guceprauii:
1. MikpockomniyHa JrHaMi4Ha TEOPis Ta KIHETUKA MOJEJIbHOI CUCTEMHU HETIOJISIPHUX MOJIEKYJI

2. Microscopic dynamic theory and kinetics for model system of the non-polar molecules

Pedepar:

1. luceprauio IpuCcBI4EHO TEOPETUYHOMY JOCIIIKEHHIO KiIHETUKY PO3PiIyKEHOI MOLEIbHOI CUCTEMU HETOISPHUX
MOJIEKYJI i3 BpaxyBaHHSIM BILIMBY OO€PTaJIbHUX CTyNE€HeH BiIbHOCTI. Po3ryisiHyTa Moziesb TBepaux chpeprudHo
CUMETPUYHHUX MOJIEKYJL JI7151 MOZeJIi CUCTEMH KYJIbOK 3 HETJIAAKOI0 TIOBEPXHEIO 33[1a€ThCs Qi3NYHUI MEXaHi3M
0OMiHYy BJIJaCHUMU MOMEHTaMU iMIyJbCy. [I7151 Takoi crucTemMu 0oOYyA0BaHO PiBHSIHHS €BOJIOLII MiKPOCKOIIYHO]
(a30BOi ryCTUHY, TOOTO PiBHSIHHS €BOJIOLI e/1bTa-(PYHKLIAHOIO PO3NOLiay y (pa30BOMY IIPOCTOPi KOOPIMHATH,
iMIyJIbCy, BJIACHOrO MOMEHTY imiyJibcy. [lokasaHo, 0 y BUMAAKy MOJEIbHOTO MEXaHi3My, SKUI1 MOXe OyTr
33/1aHuH 32 JOIIOMOTOI0 OllepaTopa BilOUTTS, Y IEPIIOMY HabJIMXEeHHI 3a KOHIEHTpalji€elo 1y QyHKLil po3noziny
OTpUMaHe PiBHSHHA Matume GopMy piBHSIHHSA BosblumaHa-EHcKora. JloBeieHO, 10 O4HUM i3 pO3B's13KiB TaKOTO
piBHSIHHS Oyze nenbTa-(PyHKLUiHNI PO3MNOiN Y 1eB'STUBUMipHOMY (pa30BOMY ITPOCTOPi. OTpUMaHe KiHeTU4He

PIBHSIHHSI IOCJIIKY€ThCSI y IPOCTOPOBO OJIHOPiIHOMY BUIAIKY. Y I1epUIOMYy HAGJIVDKEHH] 32 KOHLIEHTPAlLli€lo



OTPUMAaHO AHAJIITUYHUI BUPA3 JI TEMIIEPATYPHU K (QYHKIIi 4acy y BUNAIKY JIOKAJIbHOI piBHOBAaru Ta
HEPiBHOBaYXHOTO MAKCBEJIiBCbKOTO PO3IOJiNy 32 CTYIEHSIMU BiILHOCTI. [I0Ka3aHO, 10 11719 BJIACHOTO MOMEHTY
iHepLii, piBHOMY MOMEHTY iHepLii ceprUHOi YaCTMHKU 3 pajiiycoM, KUl fopiBHIOE ii eeKTuBHOMY pagiycy,
3HAa4YEHHS 4acy peslakcauii npuiMae miniMasnbHe 3HauYeHHA. Ha OCHOBI OTpMMaHMX BUPA3iB [J181 Yacy pejakcanii
0yJI0 OTPMMAaHO, 1O AJIS JaHOi TeMIlepaTypu Ta KOHLIEHTPalii BilHOMIEHHS XapaKTepPHOTO Yacy pejlakcallii CuCTeMU

IIOPCTKUX KYJIbOK JI0 Yacy peJiakcallii cucreMu WopcTkux cdep Oisblie 3a oguHuULI0 i fopiBHIoE 1.176.

2. Thesis is devoted to the investigation of the model system of the non-polar molecules taking into account
internal degrees. The model of the hard spherical molecules has been considered. The mechanical energy
symmetry to action of the reflection operator of the state vector is considered. For the model mechanism of the
momentum and angular momentum exchange between the hard rough spheres an explicit mathematical
expression of the reflection operator is found. For the particles with the rough surface a mechanism for the
moment-of-momentum exchange is proposed and a kinetic equation for the one-particle probability density is
derived. The model mechanism of the momentum and angular momentum exchange between the hard rough
spheres corresponds with hard particles: the modulus in torsion and the modulus in tension is infinite large (the
shear deformation and the torsional strain is absent). In the case of a mirror hyperplane reflection of state vector
in the collisions, it is proved that evolution equation for microscopic density in the nine-dimensional phase space
can be presented in the form of the Boltzmann-Enskog's Equation.. The evolution equation for the microscopic
phase density of model dynamical system taking into account border conditions has been constructed. The
interaction with the surface has been described by reflection operator. The evolution equation for microscopic
density can be used for approximate equations building of the averaged microscopic density. This approximate
equation for the macroscopic distribution (the averaged microscopic density) can be used for study of kinetics and
hydrodynamics of respective statistical system taking into account interaction with a plane surface. Thus, in the
case of mirror reflection operator obtained Enskog-like evolution equation for macroscopic density in the nine-
dimensional phase space has the microscopic solution, which can be presented by delta-distribution. As an
example using the exact equation it was built approximation, which describes system kinetics near the equilibrium
position. For the system in the case of the spatially homogeneous one-particle probability density the kinetic
equation was studied.. It has been obtained analytic expression for temperature as time function near equilibrium
state in case of local equilibrium and nonequilibrum Maxwell's distribution on degrees of freedom. It was shown
that the relaxation time is inversely proportional to the distribution and to the second root of equilibrium
temperature. It was shown that the relaxation time has minimal value for moment of inertia, which equals shell
moment of inertia with effective radius. From expressions for relaxation time it was obtained that relation of the
relaxation time of the system of rough spheres to relaxation time of the system of rough shells equals 1.176.
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