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1. Inceprartifina po60Ta IpUCBIYEHA JOCiIPKEHHIO HEPiBHOBRXKHUX NPOLECIB, 10 € LEHTPAIbHOIO 334a4€l0
craTUCTU4HOI Qi3uku. Take NOCIiIKEHHSI MOXKIIMBE JIULIE HA OCHOBI CKOPOYEHOTO OMNNCY HEPiBHOBAKHUX CTaHIB, B
paMKax sIKOTO CUCTE€MA ONKCYEThCS BiTHOCHO By3bKMM HAO60POM NapaMeTpiB — apaMeTpiB CKOPOYEHOTO OIHUCY.
CkopoueHuii onuc Ipu LbOMy OyIyeTbCSI HA OCHOBI PiBHSIHHA JliyBinisg abo KiHeTUyHuX piBHsIHB (BosbliMaHa,

Jlanpay Tomo). Cy4acHOIO TEHAEHILIEI0 € PO3MMPEHHS CTAHJAPTHUX HAOOPiB 1apamMeTpiB CKOPOUEHOTO OIUCY, 3



METOIO BpaxyBaHHS HOBUX CTYIEHIB cBO60aM cucTeMu. TyT B nepiuy 4epry CJIif 3raiaTy ONUC peJlakCaliitHuX
IIPOLECIB B BY3bKOMY PO3YMiHHI IIbOTO TEPMiHY SIK IIPOLECIB, SIKi MOKYTb IPOXOJUTH i B IPOCTOPOBO-OJHOPITHUX
CTaHax CUCTeMHU. biss piBHOBaru 1ji npouecy BilllOBigAl0Th KIHETUYHMM MOJAaM CUCTEMHU i peJslakCaliiHUM
CTyIeHsM cBoboau. KilacuuHi JOCIiIpKeHHS UX IpoLeciB Hanexxats Jlanaay, SIKUH JOCIiIUB pesakcaliio
TeMIlepaTyp KOMIIOHEHT IJ1a3MH, i ['pely, 1K1l po3poOUB TEOPil0 MAKCBEJUIIBCbKOI pesakcaliii. Inei nux
IOCJiIKeHb i 0 TenepilHboro 4yacy € poo0o4nM 3HapSIsM HOBITHIX JOCTiIKeHb. BaskIMBUM HeLlOIiKOM LIUX
IOCJiIKeHb € BiICYyTHICTb Y PO3paxyHKax MaJIoro napameTpa i po3p’si3aHHs1 Ha 10r0 OCHOBi KIHETUYHOT'O PiBHSIHHS,
a TaKOXX HEBPAxyBaHHS IIOPYLIEHHS JIOKAJIbHOI PIBHOBAru B CUCTEMAax IIPU HASIBHOCTI PEJIaKCAL[iHUX IIPOLIECIB.
YCyHEeHHs IMX HEeIOJIKIB € aKTyaIbHOIO 33[]a4€10 Cy4aCHOI Teopii HepiBHOBaXKHUX NpoleciB. HaykoBa HOBM3HA
OJlepKaHUX B IUCepTalii pe3ysbTaTis: 1. Briepiue y3arajibHEHO MOJeJIb JIOpeHIa KiIHETUYHOTO PiBHAHHS ITIOBHICTIO
iOHI30BaHO] MJ1a3MM 3 METOIO BpaxyBaHHs €(EKTIiB AaNeKOii i PO3IiIsily CUCTEMHU i0HIB SIK PIBHOBA)KHOI MiICUCTEMU.
2. JlociigyKeHo BIaCTUBOCTI iHTerpasa 3iTKHEHbD i CIIEKTPaJIbHI BJIACTMBOCTI BiAIIOBIIHOrO OlepaTopa inrterpana
3iTKHEeHb Mopei. JlocinkeHo Moy cucTeMH i xapakTepHi yacu ix eBostonii. 3. B y3aranbHeHOMY 3a Borono6o0Bum
MeToni YenmeHna-EHcKora po3po6i€eHO OCHOBHI CITiBBiIHOIIEHHS TiAPOANHAMIKY €JIeKTPOHHOI MifCUCTEMU T11a3MH1
3 ypaxyBaHHAM peJlakCaliHUX IIPOLECiB BUPIBHIOBAHHS TEMIIEPATYP i MAKPOCKOIIYHUX IBUAKOCTEN €JIEKTPOHIB i
iOHIB /7151 CTaHIB, 6JIM3BKUX [I0 3aBEPIIEHHS MPoLeciB pesakcatii. 4. Ha 0CHOBI criekTpanbHOi Teopii onepaTopa
3iTKHEHD BIEPLIE SOCIIKEHO €BOJIOLIO IJIa3MU 1 MOKJIMBICTD ii CKOPOYEHOT0 OIMCY I'YCTUHAMU €Heprii Ta
iMITyJsIbCy 200 BiATIOBiZHMMY TEMIIEPATYPOIO i MAKPOCKOIMIYHOO MIBUIKICTIO €JIEKTPOHIB /111 CTaHIB, aJI€KUX BiJl
3aBeplLIeHHs NIPOLleCiB pesakcalii. Brepiue nokasaHo AOLNIbHICTh OMCY MOJ], CUCTEMU HE3BiIHUM MOJIIHOMaMMU. 5.
Brniepie noseneHo GyHKIiOHAIBHY TiIOTE3Y [J11 CKOPOUYEHOTrO ONUCY IIJIa3MU I'YCTUHAMU €HePprii Ta iMIIysbCy
€JIEKTPOHIB IPYU HASIBHOCTIi CTAJIOTO OJHOPiJHOTO 30BHIIIHBOTO €JIEKTPUYHOTO 110J14 i IpUNyleHb Ipo 4acu
€BOJIOLI MOJ, I71a3MU. 6. Po3po6s1eHo 118 y3arajbHeHOoi mozesi JIopeHa MeTo, HabIMKEHOTO PO3PAXYHKY
00'€KTiB Teopii HJISIXOM BUKOPUCTAaHHS yCiueHUX PO3KJIaZieHb 3a nosiHoMamu CoHiHa. 7. B paMKax y3arajbHeHOi
mogeJi JlopeHla Breplie OTPMMaHO TOYHI BUpPa3u [Jisl PyXJIMBOCTI €JIeKTPOHIB I1a3MH, il TPOBiIHOCTI i HAGIMKEHO
ix pospaxoBaHO. OGI'PYHTOBAHO €(EKT BiTMiHHOCTi TeMIIEPATYP KOMIIOHEHT PiBHOBaXXHOI IJIa3MU 3a HASIBHOCTI

30BHIIITHBOTO €JIEKTPUYHOTO I10JI4.

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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