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Pedepar:

1. Incepraniina po6oTa IpucBsYeHa po3pooiii Teopii i po3paxyHKy 30HHOI CTPYKTYPH Ta BJIACTUBOCTEN KpUCTay,
NIPUJIATHUX IIPU BEJIMKUX CTUCKAX. PO3BMHYTO MIKDOCKOIIIYHUH MiAXif O pO3paxyHKy 3B'S3aHUX CTaHIB i IOBHO]
eHeprii i3075Topa Ha OCHOBI HAGMKEHHS XapTpu-(oKa B 6a3uci aTOMHUX opOiTaseil, TOUHO OPTOroHai30BaHUX
Ha Pi3HUX BY3JIaxX KpUCTaly. PO3BMHYTO KJIACTEPHUI PO3KJIAZ, 10 TPyNaM aTOMIB [JIs1 PO3PaxXyHKy 3allOBHEHUX 30H.
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BHMKOPHMCTaHHS 6J10XiBCbKUX (QYHKIiH i €Hepriil eJIeKTPOHIB 3all0BHEHUX 30H. be3 MifgriHHux napaMeTpis
PO3Pax0OBaHO 30HHY CTPYKTYPY KPHCTAJIIYHOTO HEOHY B IIMPOKOMY iHTepBali TUCKY. OLiHEHO XapaKTE€PUCTUKU

BUKJIMKAHOTI'O TUCKOM IIE€EPEXOY iBOJ'IFITOp—MeTaJ'I.

2. The dissertation is devoted to development of the theory and to the calculation of band structure and properties
of a crystal, which are applicable at high compressions. Microscopic approach is worked out to calculate bound
states and total energy of an insulator on the base of Hartree-Fock approximation in the basis of atomic orbitals
which are accurately orthogonalized on a different sites of a crystal. Cluster expansion in the groups of atoms is



developed for calculation of filled bands. The orthogonalized plane waves method is modified by using Bloch
functions and the energies of filled band electrons to calculate the conduction bands. Band structure of crystalline
neon is calculated without using of fitting parameters in a wide range of pressure. The characteristics of pressure

induced insulator-metal transition are evaluated.
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