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Pedepar:

1. lucepranis npucBsYeHa po3paxyHKy BHYTPIIHbOI CTPYKTYPU Ta MAaKPOCKOITIYHUX XapPaKTEPUCTUK BUPOIKEHUX
KapJIMKiB [IPY BPaxXyBaHHI OCHOBHUX YMHHUKIB (POPMYBaHHS LIMX 3ip. 3allpOIIOHOBAHO HOBi MOJI€JIi, 1110
y3arajbHIOITh CTaHAAPTHY Mogesb C. YHanapacekapa. Briepine 3anrporioHOBaHO MOZEb BUPOI)KEHOTO KapJnKa, Y
SIKiV €JIEKTPOHHA IiICUCTEMA 3HAXOAUTHCS Y CTaHi 3 4aCTKOBOIO CIIIHOBOIO NoJIsipu3anieto. J1oCiigKeHo BILIUB
OCbOBOTO OOEpTaHHS Ha XapaKTEPUCTUKU XOJOIHUX BUPOIPKEHUX KapJMKiB. 3HaiileHO HAabIMKeHi PO3B'I3KU
PiBHSIHHS PiBHOBaru BUPOPKEHUX KaPJIMKiB [IPU BpaxyBaHHI 06€pTaHHS, SIK LUIJIIXOM YMCEJIbHOTO iHTerpyBaHHS
PIiBHSIHHS DIBHOBaru y 4aCTMHHUX MOXIiIHYX, TaK HA OCHOBI PO3KJIa/iiB 32 6a31MCOM YHiB€PCAJIbHUX (PYHKLIN
pagianbHOI 3MiHHOI i mosliHOMIB JlexkaHzpa. BuUB4€HO BIJIMB CITIHOBOI NOJISIpU3allii Ta HEITOBHOTO BUPOIKEHHS
iIleanbHOL PeISITUBICTCHKOI €JIEKTPOHHOI MTiZICUCTEMU HA XapaKTEPUCTUKU BUPOJPKEHUX KapJyKiB. PO3B's13aHO
obepHEeHy 3a7jauy Ta BUBHAYEHO TEMIIEPATYPY i30TEPMIYHOTrO siipa i mapaMeTp PEJsITUBI3MY y MOro LEHTpi. 3 METOI0
N0OYIOBY PiBHSIHHS CTaHy [1J1s1 BUPOIKEHOTO KapJIMKa Ha OCHOBI 6a3MCHOTO MiIXOy PO3Pax0BaHO €HEPrilo

OCHOBHOTO CTaHy MaKPOCKOIIiYHO OJHOPiZIHOI IBOKOMITIOHEHTHOI €JIEKTPOH-SAE€PHOI MOZEJI 3 KyJIOHIBCbKUMU



Mi’KYaCTUHKOBUMH B3aEMO/IiSIMU IIPYU BUCOKUX I'YCTUHAX y HAGJIMKEHHI ABO- Ta TPUYACTUHKOBUX €JIEKTPOHHUX
Kopesstin. JJocaiIKeHo BiJHOCHE 3MEHUIEHHS TUCKY B 3aJI€XKHOCTI Bifj 3apsAny 44pa i napaMeTpa PeJsITUBI3MY.
3anponoHOBAaHO METOJ, 3HAXOIPKEHHS PO3B'SI3KiB PiBHSIHHS MEXaHIYHOI piBHOBaru MaCUBHUX BUPOJPKEHUX KAPJIMKIB
IIPY OJJHOYACHOMY BPaxyBaHHi OCbOBOTO OOEPTaHHSI Ta MiXK4aCTMHKOBUX B3a€MOiH, SIKi € KOHKYPYIOUUMU
YMHHUKAMU. Y paMKax MOJeJIi 3i CIIIHOBOIO IOJISIPM3ALIIEI0 Ta i,eaIbHOIO €JIEKTPOHHOIO MMiICHCTEMOIO HA OCHOBI
BapialiliHoro NpMHLMIY BUBYEHO BILJIMB e(EKTiB 3arajibHOi Teopii BilHOCHOCTI Ha XapaKTepUCTUKY KapJyuKiB. Taki
K BOCJII>KEHHS BUKOHAHO Ha OCHOBI piBHAHHA OrnreHrerMmepa - Bosikosa y Mozei, 10 BpaXOBY€ MiPXK4YaCTUHKOBI
B3a€MO/Iii Ta OCbOBE OOEPTAHHS - BUSHAYEHO 3HAUEHHS MAaCHU KapJIUKa Ta IapaMeTpa PessSTUBI3MYy, IIPU SIKUX

[IOPYIIYETHCS CTIMKICTDb IIUX 06'EKTIB.

2. The dissertation is devoted to the calculation of internal structure and macroscopic characteristics of
degenerate dwarfs by taking into account the main factors in the formation of these stars. New models developed
in this work generalize S. Chandrasekhar's standard model. For the first time it was proposed the model of
degenerate dwarf with partial spin-polarization of the electron subsystem. It was shown that spin-polarization
leads to an increase of mass and radius of degenerate dwarf in comparison with corresponding characteristics of S.
Chandrasekhar's standard model. The influence of the axial rotation on characteristics of degenerate dwarfs were
investigated. It was established that the axial rotation causes an increase of the dwarfs' mass and deviation of
stellar surface shape from spherical symmetry. The approximate solutions of the equilibrium equation of rotating
degenerate dwarf were found using numerical integration of the equilibrium equation in partial derivatives, as well
as the expansion on the basis of universal functions of the radial variable and Legendre polynomials. The influence
of the spin-polarization and the incomplete degeneration of an ideal relativistic electron subsystem on the
characteristics of the degenerate dwarfs were studied. It was shown that the influence both of these factors lead
to a significant increase of mass and radius in comparison with characteristics of the standard model. The inverse
problem was solved and the temperature of the isothermal core and the relativistic parameter in its center were
found. It was shown that with increasing impact of spin-polarization the core temperature decreases. In order to
construct the equation of state for the degenerate dwarf matter based on the reference system approach it was
calculated the energy of ground state of macroscopically homogeneous two-component electron-nuclear model
at high densities in the approximation of two- and three-particle electron correlations. The contributions of the
main components of the energy to the equation of state of the model were analyzed in the case of crystal structure
of the nuclear subsystem. The relative decrease of pressure was investigated as a function of the nuclear charge
and the relativistic parameter. It was proposed the method of solving the mechanical equilibrium equation of
massive degenerate dwarfs with taking into account the axial rotation and interparticle interactions which are the
competing factors. The effects of the general theory of relativity on the dwarf's characteristics were studied in the
frame of the model with spin-polarized ideal electron subsystem based on the variational principle. The same
calculations were performed using the Oppenheimer - Volkoff equation in the model which takes into account
interparticle interactions and axial rotation - the mass of the dwarf was determined as well as the relativistic
parameter which corresponds to the onset of the object's instability.
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