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Pedepar:

1. luceprarito NpUCBIYEHO TEOPETUYHOMY JOCJIJIKEHHIO KiHETUKY PO3PiIyKEHOI MOLEbHOI CUCTEMU HEMOJSIPHUX
MOJIEKYJI i3 BpaXyBaHHSIM BIIJIMBY O6€pTaIbHUX CTyIIeHe! BiIbHOCTI. Po3risiHyTa Mogesns TBepAux chepuiHo
CAMETPUYHUX MOJIEKYJL. [IJ11 MOZeJsli CUCTEMH KyJIbOK 3 HEIJIAJIKOIO TIOBEPXHEIO 33/1a€ThCsl (Pi3UUHUN MeXaHi3M
0OMiHy BJJaCHUMU MOMEHTaMHU iMIyJbCy. 17151 TaKOi cuCTeMU MOOYL0BAHO PiBHSIHHS €BOJIOLi MIKDOCKOIIYHO]
($Ha30Boi ryCTUHH, TOOTO PiBHSIHHS €BOJIOLI le/1bTa-(PYHKLIHHOTO po3noiny y pazoBoMy IIPOCTOPi KOOPIUHATH,
iMITyJIbCY, BJIACHOTO MOMEHTY iMITyJIbCy. [I0Ka3aHo, 110 y BUINAJIKy MOJEJIbHOTO MEXaHi3My, KU MOXKe OyTU

337jaHMM 32 JOTIOMOTOIO OIlepaTopa BiOUTTS, y IepLIOMY HaOGIVKEHHI 32 KOHIeHTpallielo A1 GyHKLii po3nominy



OTpUMaHe PiBHAHHS MaTuMme Qopmy piBHIHHA bosblimaHa-EHcKora. [loBeneHo, o OJHUM i3 PO3B's3KiB TaKOTO
PiBHSIHHA 6yZe nesnbTa-QYHKUIMHUNI PO3IOLiN y AeB'aTUBUMIpHOMY da3oBomMy rpocTtopi. OTpuMaHe KiHeTU4YHe
PIBHSIHHSI IOCJIIKY€ThCSl y IPOCTOPOBO OJIHOPiIHOMY BUMAKY. Y I1epuUIOMy HabGJIVDKEHH] 32 KOHLIEHTPAlLli€lo
OTPUMAaHO aHAJIITUYHUI BUPA3 1 TEMIIEPATYPH K (QYHKIIi 4acy y BUNALIKy JIOKAJIbHOI piBHOBAaru Ta
HEPIBHOBA)XHOTI'O MAKCBEJIIBCbKOTI'O PO3IOITY 32 CTYIIEHSIMU BUIBHOCTI. [T0Ka3aHo, 110 AJ151 BIACHOTO MOMEHTY
iHepuii, piBHOMY MOMEHTY iHepLlii cepuuHOi YaCTMHKU 3 pajiiycoM, SKuil fopiBHIOE ii epekTruBHOMY pagiycy,
3HA4YEHH 4acy peslakcauii npuiiMae miHiMasnbHe 3Ha4YeHHA. Ha OCHOBI OTpMMaHMX BUPA3iB [JIS1 Yacy pesakcanii
6yJI0 OTPUMaHO, 110 [J1s1 JAHOI TeMIIepaTypu Ta KOHLEHTPallil BiTHOLEHHS XapaKTEPHOTO Yacy pejlakcallii CuCTeMu

IIOPCTKUX KYJIbOK JI0 Yacy peJiakcallii cucreMu mMopcTkux cdep bisblue 3a oguHuLo i fopisHIoE 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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