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Pedepar:

1. ucepranifina po60Ta MpucBsYeHa IOCiKeHHIO HEPiBHOBAXKHUX ITPOIIECIB, 110 € IIEHTPATbHOIO 3a7a4Yelo
CTaTUCTUYHOI (isuku. Take DOCHIIKEHHS MOXKJIMBE JIAILIE HA OCHOBi CKOPOYEHOTO ONUCY HEPiBHOBAKHUX CTaHIB, B
PaMKax SIKOTO CUCTEMA OIMCYETHCS BiTHOCHO By3bKMM HaOOPOM [IapaMETPiB — NMapaMETPiB CKOPOUYEHOTO OIUCY.
CKopoueHui1 Onuc Ipyu LbOMY OyAyETHCSI HA OCHOBI piBHSIHHA JliyBiis a6o kineTnyHuX piBHSIHB (BosbliMaHa,
Jlanpay tomo). Cy4acHOIO TEHJIEHIIi€I0 € PO3IMPEHHS CTaHJAPTHUX HAbOPiB ITapaMeTPiB CKOPOYEHOTO OIUCY, 3
METOI0 BpaxyBaHHS HOBUX CTYIEHIB CBOOOAU cucTeMU. TyT B niepily 4epry CJif 3rafaTv ONMC PeJlakCaliitHUX
[IPOLECIB B By3bKOMY PO3YMiHHI IIbOTO TEPMIHY K IIPOLECIB, IKi MOXYTb IIPOXOAUTH i B IPOCTOPOBO-OLHOPIGHUX

CTaHax CUCTeMHU. bins piBHOBaru 1ji npouecy BillloOBigal0Th KIHETUYHUM MOJIAaM CUCTEMHU i peslakCaliiHUM



cTyreHsM cBoboau. KiacuuHi gociimpKeHHs uxX IpoLeciB Hanexkats Jlanaay, SKUH TOCIinuB pesakcalio
TeMIIepaTyp KOMIIOHEHT I1J1a3My, i ['pefy, SIKuil po3pobuB TeOopilo MaKCBeJIIBChKOI pestakcaliii. Inel uux
IOCTiIKeHb i 0 TenepilHbOro 4acy € pob0o4nM 3HapsIsIM HOBITHIX JOCHiIKeHb. BaskIMBUM HeZloIiKoM LIUX
IOCJiIKEHb € BiICYyTHICTb Y PO3paXyHKax MaJIOro napameTpa i po3B’si3aHHs1 Ha I0Or0 OCHOBi KIHETUYHOTO PiBHSIHHS,
a TaKOX HEBPaxXyBaHH4 [MOPYLUIEHHS JIOKAJIbHOI PIBHOBAr B CUCTEMAaX IIPY HAasABHOCTI pejlakCalilHUX IIPOLIECIB.
YCcyHeHHd IUX HEJOJIIKIB € aKTyaJbHOIO 33J1a4€l0 CYy4aCHOI Teopii HepiBHOBaXKHUX IpoleciB. HaykoBa HOBu3Ha
oeprKaHUX B IucepTalii pe3ysbTaTis: 1. Briepiue y3arajsbHeHO MOJ€eJIb JIopeHa KiIHETUYHOTO PiBHAHHS IIOBHICTIO
iOHI30BaHOI MJIa3MU 3 METOIO BpaxyBaHHs €(EKTiB AaNEeKOii i PO3IIsly CUCTEMHU i0HIB SIK PIBHOBAXKHOI MiZICUCTEMHU.
2. JlocigpkeHo BIACTUBOCTI iHTerpasa 3iTKHEHb i CTIEKTPajbHi BIACTUBOCTI BiAIIOBIIHOTO ONlepaTopa iHTerpaia
3iTKHEHb Mopeli. JlocifKeHo Mo CUCTEMH i xapaKTepHi yacu ix eBostowii. 3. B y3aranbHeHOMY 3a Boroiao6o0BumM
MeToni YenmeHna-EHcKora po3po61€HO OCHOBHI CITiBBiIHOIIEHHS TiAPOANHAMIKY €JIeKTPOHHOI MifCUCTEeMU MJ1a3MH1
3 ypaxyBaHHAM peJlakCalilHUX IIPOLECiB BUPIBHIOBAHHS TEMIIEPATYP i MAKPOCKOIIIYHUX IBUAKOCTEN €JIEKTPOHIB i
iOHIB /1151 CTaHIB, 6JIM3BKUX JI0 3aBEPIIEHHS MPolieciB pesakcaii. 4. Ha 0CHOBI criekTpasbHOi Teopii onepaTopa
3iTKHEHD BIEpIIE SOCIIKEHO €BOJIOLIO IJIa3MU 1 MOKJIMBICTD if CKOPOYEHOT'O OIIMCY I'YCTUHAMU €Heprii Ta
iMITyJIbCy 200 BiATIOBiZHMMY TEMIIEPATYPOIO i MAKPOCKONIYHO MIBUIKICTIO €JIEKTPOHIB /111 CTaHIB, aJIEKUX BiJl
3aBepIleHHs IPOLieciB pesakcalii. Briepiie nokaszaHo AOLIIbHICTh ONIMCY MO, CUCTEMU HE3BiIHUM IIOJIIHOMaMU. 5.
Brniepiue noseneHo PyHKIiOHAIBHY TilIOTE3Y 11 CKOPOUYEHOTO ONUCY I7Ia3MU I'YCTUHAMU €HEPTii Ta iMIIysbCcy
€JIEKTPOHIB IIPYU HASIBHOCTI CTAJIOTO OGHOPIJHOTO 30BHIIIHBOTO €JIEKTPUYHOTrO 110J14 i IPUMNyILeHb IIPO Yacu
€BOJIOLiI MOJ, I1a3Mu. 6. Po3po6eHo 114 y3aranbHeHoi mozesi JIopeHa MeTo, HabIMKEHOTO PO3PAXYHKY
00'€KTiB Teopii NIJISIXOM BUKOPUCTAaHHS yCiueHUX PO3KJIaZieHb 3a nosiHoMmamu CoHiHa. 7. B paMKkax y3arajbHeHoi
mogeJi JlopeHLa Breplie OTPMMaHO TOYHI BUPa3u [jisl PyXJIMBOCTI €JIEKTPOHIB I71a3MH, il TPOBIIHOCTI i HAGJIMKEHO
ix po3paxoBaHo. OGI'PYHTOBAHO €(deKT BiIMiHHOCTI TeMIIEPATyp KOMIIOHEHT PiBHOBA)KHOI IJIa3MU 32 HASIBHOCTI

30BHIIIHBOTO €JIEKTPUYHOTO I10JIA.

2. The study of nonequilibrium processes is a central task of statistical physics and is contributed by the
dissertation. Such a study is possible only on the basis of a reduced description of nonequilibrium states, in which
the system is described by a relatively small set of parameters - the parameters of the reduced description (RDP).
The reduced description is based on the Liouville equation or kinetic equations (Boltzmann, Landau, etc.). The
current trend is to expand the standard sets of RDPs, in order to take into account the new degrees of freedom of
the system. Here, first of all, we should mention the description of relaxation processes in the narrow sense of the
term as processes that can take place in spatially homogeneous states of the system. Near equilibrium, these
processes correspond to the kinetic modes of the system and the relaxation degrees of freedom. Classical research
of these processes belongs to Landau, who studied the relaxation of temperatures of plasma components, and
Grad, who developed the theory of Maxwell's relaxation. The ideas of these studies are still a working tool for the
latest research. An important disadvantage of these studies is the lack of a small parameter in the calculations and
the solution of the kinetic equation based on it, as well as the disregard for violation of local equilibrium in the
systems in the presence of relaxation processes. Elimination of these shortcomings is an urgent task of modern
theory of nonequilibrium processes. Scientific novelty of the results obtained in the dissertation: 1. For the first
time, the Lorentz model of the kinetic equation of fully ionized plasma is generalized in order to take into account
the effects of longrange Coulomb electronion interaction and consider the ion system as an equilibrium
subsystem. 2. The properties of the collision integral and the spectral properties of the corresponding collision
operator of the model are investigated. The modes of the system and the characteristic times of their evolution are
studied. 3. In the method of the reduced description the basic relations of hydrodynamics of the electronic
subsystem of plasma taking into account relaxation processes of equalization of temperatures and macroscopic
velocities of electrons and ions for the states close to completion of relaxation processes are developed. 4. On the
basis of the spectral theory of the collision integral operator, the evolution of plasma and the possibility of its
reduced description by energy and momentum densities or the corresponding temperature and macroscopic
velocity of electrons for states far from the completion of relaxation processes are studied for the first time. For
the first time, the expediency of describing the modes of a system by irreducible polynomials is shown. 5. For the



first time, a functional hypothesis for the reduced description of plasma by electron energy and momentum
densities in the presence of a constant homogeneous external electric field and assumptions about the times of
evolution of plasma modes is proved. 6. Method for the approximate calculation of objects of theory by using
truncated expansions in Sonine polynomials has been developed for the generalized Lorentz model. 7. Within the
framework of the generalized Lorentz model, for the first time exact expressions for the mobility of plasma
electrons, its conductivity were obtained and calculated approximately. The effect of temperature difference of
the components of the equilibrium plasma is substantiated in the presence of external electric field.
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