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Pedepar:

1. lucepralist NpucBsY€Ha NIUTAaHHSIM BUSIBJIEHHS MeXaHi3MiB (pOpMyBaHHs CTPYKTYp i Pi3MYHUX BIaCTUBOCTEN
KPUCTIiYHUX CEPENIOBUIL Pi3HUX THUIIB 3 IOHHUM, KOBAJIEHTHUM i MeTajsleBUM 3B's13KaMu. PO3p06IeHO METOOMKY
MO/IEIIOBAHHS BILJIMBY Ne(PEKTIB HU3bKOi PO3MiPHOCTI (JOMIIIOK, BAKaHCIH, IOKAJIbHUX BUTHHIB, IUCIIOKALIiiA,
30BHIIIHIX [IOBEPXOHb) HA ATOMHY 1 €JIEKTPOHHY CTPYKTYPY TaKUX KPUCTAJIIB, 110 BUBHAYAIOTh iX KOHCTPYKLiMHI Ta
(YHKLiOHAJbHI BJIACTUBOCTI. MOMIe/II0BaHHSI BKJII0YA€ PO3PAXyHOK BIUIMBY LUX Ne(EeKTiB Ha €JIeKTPOHHUI
€HEePreTUYHUI CIEKTP, €JIEKTPOHHE 300pakeHHS, €JIEKTPOHHI, IapaMarHiTHi, TPAaHCIIOPTHI i MeXaHi4Hi BJIaCTUBOCTI
KPUCTaJIiB, y pAMKax TeOopil CUJIbHOTO 3B's13Ky, TEOpii AKUCIOoKaLiii, Teopii nudpaxiii eeKTPoHiB. 3a JOIIOMOr0OI0
KOMII'FOTEPHOr'O MOJIEJIIOBAHHS B PaMKaX OJIHi€l KBaHTOBO-MEXaHIYHOI MOJIEJIi pO3paxoBaHa €JIEKTPOHHA CTPYKTypa
Ta epe0aveHo BIUIUB yCiX JOMIIIKOBUX d- €JIeMEHTIB y IiOKCHIi LIMPKOHII0 Ha TPAHCIIOPTHI BJIaCTUBOCTI aHIOHHOI
BakaHcii. Ha nifcTaBi po3po6s1eHoi MeTOIMKY BCTAaHOBJIEHA PeajlbHa aTOMHA CTPYKTypa JAOMIIIKOBUX LEHTPIB JIiTilo

i pocdopy B KOBaJIEHTHOMY a7IMa3i 3a JOIIOMOT'OI0 IIOPiBHSIHHS Pe3yJIbTaTiB KOMII'FOTEPHOTO MOJIEe/II0OBaHHS



€JIEKTPOHHOI CTPYKTYPU 3 €KCIIEPUMEHTAJIbHUMHY JAHVMMU [0 HAaMliBIPOBiTHMKOBUX i IapaMarHiTHUX BJIACTUBOCTSIX.
BcraHoBJIEHO TapamMeTpu peasbHOi CTPYKTYpH pesakcoBaHoi (1x1) i pekoHcTpyiioBaHoi (2x1) aTOMapHO-4UCTOI i
nokpuToi BogHeM nosepxHi (111) anmasy, 110 KOHTPOJIIOIOTh TapaMarHiTHi BJaCTUBOCTI aJIMa3HUX MiKpo- i
HAHOIIOPOUIKIB, a TAKOX (POTOEJIEKTPUYHI BJACTUBOCTI aJIMa3HUX ILJTIBOK. PO3BMHYTO IMHAMiYHY KBAHTOBO-
MEXaHiYHYy TEOPil0 eJIeKTPOHHO-MIKPOCKOIIIYHOTO 300paKEHHSI JIOKAJIbHOTO HEOJHOPiJHOTO BUTMHY KPUCTAIi4HOI
I'PaTKY, 110 BPaXOBYy€ 3MiHy YMOB [IPOXO/I>)KEHHSI €JIeKTPOHHOTO ITy4YKa IIPU 3MiHi KyTa Haxuiy QoJbry, o 03BOJIsE
BMMIipIOBAaTH KOMIIOHEHTHU T€H30pa BUTMHY-KPYTiHHS. BU3HaueHO apaMeTpU JIOKAJIbHOTO JUIIOJIbHOIO BUTHHY, 10
KOHTPOJIIOIOTh (Pi3MKO-MEXaHiYHi BJIaCTUBOCTI METAJIiB i CIJIaBiB. BUKOPHCTOBYIOUM OTPUMAaHi NapaMeTpH,
yCTaHOBJIEHA MO>KJIMBA AUCJIOKALiliHa CTPYKTypa TaKOro BUTMHY, PO3paxoBaHi 1oJis gedopmariii i oniHeHi moss
HaIpYXeHb, 110 BUKJIMKAHI [MM BUTMHOM Y INJIACTHHI Ta HeoOMexxeHOoMy KpucTasi. CTBopeHo (isniHi OCHOBU
L[iJIECIIPSIMOBAHOTO (POPMYBAHHSI CIIOJIYKY Ta CTPYKTYPU KPUCTAJIIB 3 HU3bKOBUMIPHUMHU HEJIOCKOHAJIOCTSIMY, 11O

MaloTb HOBi KOPUCHI BJIaCTUBOCTI.

2. The dissertation is devoted to questions of revealing of mechanisms of formation of structures and physical
properties of crystals of different types with ionic, covalent and metal connection. The technique of modeling of
influence of defects of low dimension (impurity, vacancies, local bends, dislocations, external surfaces) on atomic
and electronic structures of such crystals determining them constructional and functional properties is developed.
The modeling includes account of influence of these defects on an electronic energy spectrum, electronic image,
electronic, paramagnetic, transport and mechanical properties of crystals, within the framework of the tight-
binding theory, theory of dislocations, theory of diffraction of electrons. With the help of computer modeling
within the framework of one quantum-mechanical model the designed electronic structure also is stipulated
influence all impurity d- of elements in zirconia on transport properties of anion vacancy. On the basis of the
developed technique the real atomic structure impurity of centers lithium and phosphorus in covalent diamond
with the help of comparison of results of computer modeling of electronic structure with experimental data on
semiconductor and paramagnetic to properties is established. The parameters of real structure of atomic-pure
and covered with hydrogen relaxation (1x1) and reconstructed (2x1) of the diamond surface (111) supervising
paramagnetic properties diamond micro- and nanopowders and also photoelectric properties diamond films are
established. The dynamic quantum-mechanical theory of the electronic-microscopic image of a local non-uniform
bend of a crystal lattice taking into account change of conditions of passage of an electronic beam is advanced at
change the foil inclination angle of a allowing to measure components of bending-torsion tensor. The parameters
local dipole of a bend supervising physical-mechanical properties of metals and alloys are determined. Using the
received parameters, the structure of such bend is established possible dislocation, the fields of deformations are
designed and the stress fields caused by this bend in a plate and unlimited crystal are appreciated. The physical
bases of purposeful formation of structure and structure of crystals with low dimension by imperfections are
created which have new useful properties.
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