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Pedepar:

1. Inceprarist pUCBsYEHA AOCHIIPKEHHIO ONITUYHUX Ta €J1eKTPOQi3NYHNX BJIACTUBOCTEN CUCTEM HAHOYACTUHOK
pi3Hoi popmu Ta po3mipy. B po60Ti OTpMaHO B aHANITUYHOMY BUTJISIi XBUJIbOBI (DYHKLi 17151 €JIeKTPOHA B
KBaHTOBIl TOYlli, 1[0 Mae popMy HipaMiny Ta KoHyca. [lokazaHo, [0 eHePreTUYHU CIIEKTP eJIeKTPOHA CUJILHO
3aJIEXXUTD Bif KyTa [IpY BE€pIIMHI YaCTUHKU. OTpUMaHO QYHKIiI0 ePeKTUBHOI CIPUIUHSTIIABOCTI Ta CIIEKTP
IIOTJIMHAHHS MACUBY YaCTUHOK PO3IOAiIIEHUX 32 (OPMOIO Ta pO3MipoM. PO3paxoBaHO CIEKTPU JIOMiHECLeHIii
MaCHBIiB Me3049aCTHHOK KOHyconoi6Hoi popmu. [TokazaHo BiuB QyHKIii PO3IIOAiNy YaCTUHOK Ha CIIEKTPaJIbHI
0CO6JIMBOCTI HEOHOPiIHOrO MacHBY YaCTHMHOK. B po6oTi nobynoBaHa Mojiesib HesliHiliHOI AucnepciiiHoi B3aeMo[iii
MK HETOYKOBMMM YaCTUHKaMU. [I0Ka3aHO CHUJIbHY 3aJIEXKHICTb [JIMOMHM Ta [TOJIOKEHHS MiHIMyMY eHeprii B3aeMoii
Bizl popmu, po3MipiB Ta BiJHOCHOTO pO3TallyBaHHS YaCTMHOK. Ha OCHOBI Mozesi HemiHiltHOI B3aemogii Mixx

HAaHOYACTUHKAMU 3aPOIIOHOBAaHA MOJIEJIb B3aEMO/Iii MiXk HAHOPO3MipHUMU 6i0JIOTIYHUMY 06'€KTaMU Ha BifiCTaHSIX



HOPSIIKY PO3MipiB YaCTMHOK. Mo/ieJib 32CTOCOBAHA JI0 MOSCHEHHS MEXaHi3My NOIyKy 6akrepiodarom T4 6akrepii.
3anpornoHoBaHe MosSCcHeHHs edeKTy IPUrHiYeHHs BipyCHOI aKkTUBHOCTI 32 [[OIIOMOTOIO IIpernapariB HAHOYaCTUHOK

Ta MOJI€JIb JOLATKOBOIO MEXaHi3My HAaHOKATAaJIi3y.

2. This thesis is devoted to the study of the optical and electrophysical properties of the systems of the
nanoparticles of different shape and dimensions. The analytical form of the wave functions of the electrons in the
pyramid and cone-shaped quantum dots are obtained. The strong dependence of the electron spectrum on the
vertex angle in the tip-like particles was shown. The effective susceptibility and the absorption spectrum of the
inhomogeneous array of the nanoparticles are obtained. In the frames of the model of the near-field interactions
the luminescence spectra of the inhomogeneous arrays of the semiconductor nanoparticles are calculated. It was
shown that the function of the distribution of the particles on its shape and size is the cause of the peculiar
structure of the inhomogeneous array of the nanoparticles. The model of the nonlinear dispersion interaction
between the nonpoint particles is built. The strong dependence of the depth and position of the minima of the
potential energy on the shape, dimension and orientation of the nanoparticles was obtained during the
calculations. On the base of the model of the nonlinear interaction between the nanoparticles the model of the
recognition mechanism of the bacteria by the virus T4 is proposed. The explanation of the inhibition of the viral
activity due to the nanoparticles is proposed. The model of the additional mechanism of the nanocatalyses near
the metal nanoparticle is set.
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