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Pedepar:

1. Y po6oTi npoBeieHO KOMIIJIEKCHE TEOPEeTUYHE JOCTiKEeHHs 0cobmmBocTeil pa3oBUX Aiarpam HaHOMAaTepialis, a
came, IIJTIBOK, HAHOYACTUHOK Pi3HOI reomeTpru4HOi GOpPMH, i PO3PaXyHOK MarHiTHUX i CErHETOeIeKTPUYHUX
BJIACTMBOCTE, BiICYyTHIX B 06'€MHUX MaTepiasax. Biepue po3po6seHO TeOopilo N0sSIBU MarHiTHUX BIaCTUBOCTEN Y
TOHKUX IJIiBKax 6iHApHMX HEMAarHiTHUX B 00'eMi okcupiB. [IpoBeieHO OPiBHSIHHS T€OPii 3 EKCIIEPUMEHTOM i
[I0OKa3aHo, 10 PO3BUHEHA TEOopisl JOCUTH NOOpe ONKCY€e eKCIIEPUMEHT B IIiBKax SnO2. 3HaiineHa 3a1eXXHICTb
HaMarHi4YeHOCT] Bif] TEMIIEpPATypH [JIs Pi3HUX ITapaMeTpiB HEBINMOBITHOCTI. JJOCTIIKEHO B3a€MOIII0 MIXK
aHTU(PEPOAUCTOPCHUM CTPYKTYPHUM MapaMeTPOM MOPSAKY (IOBOPOTU KMCHEBUX OKTAEPiB), MOJSIpU3alli€lo i
HaMarHiueHiCTIO B HAHOTPYOKax i HaHOAPOTax TBepAUX po3unHiB EuxSrl-xTiO3. Bnepiue TeopeTH4yHO po3paxoBaHa
dazoBa miarpama HaHOTPYOOK, HAaHOAPOTIB i 06'emHOro EuxSr1-xTiO3, nokasaHo, o ¢a3osi Aiarpamu BKIIOYAIOTh B



cebe aHTU(EepOIUCTOPCHY, (PepOMarHiTHy i aHTUgepoMarHitHy ¢asu. Y pamkax ¢eHOMEHOJIOTIYHOTO MiAX0ny
aHaJIITUYHO BUBYEHUI piekcoMarHiTHUM edeKkT B MaKpo- i HAHOPO3MIPHUX CTPYKTypax GepoesieKTPUK -
(dbepomarHeTuk, pepoesneKTPUK - aHTH -(PepoMarHeTuk. TeopeTUYHO NOKa3aHa MOXKJIMBICTb MTOSIBU HOBOTO
niHiliHOrO QiekcomarnitoesnekrpuiHoro (PME) 3B's13Ky B 06'eMHUX i HAHOPO3MIpHUX MaTepianax, Je icHye

(ps1eKCOMarHiTHUM eexr.

2. In this paper we performed a comprehensive theoretical study of the phase diagram of nanomaterials, namely
films , nanoparticles of different geometric shapes , and the calculation of magnetic and ferroelectric properties
absent in bulk materials. It was first developed the theory of the magnetic properties emergence in thin films of
non-magnetic binary oxides. A comparison between theory and experiment is performed and it is shown that the
theory describes quite well the experiment in SnO2 films. The dependence of the magnetization versus
temperature is obtained for various film-substrate mismatch. The interaction between antiferrodistorsive
structural order parameter (rotations of the oxygen octahedra), polarization and magnetization in nanotubes and
nanowires of solid solutions EuxSr1-xTiO3 is studied. It was first calculated the phase diagram of nanotubes and
nanowires EuxSr1-xTiO3. It is shown that the phase diagrams include antiferrodistorsive, ferromagnetic and
antiferromagnetic phases. The flexomagnetic effect of macro-and ferroelectric nanostructures - ferromagnetic,
ferroelectric - antiferromagnet is analytically studied within the framework of the phenomenological approach.
The possibility of a new linear flexomagnetoelectric (PME) coupling in bulk and nanoscale materials with the
flexomagnetic effect is demonstrated.
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