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Pedepar:

1. Inceprarnist pUCBAYE€HA TEOPETUYHOMY Ta €KCIIEPMMEHTAJIbHOMY BUBYEHHIO OJIMKHBOIIOJIOBOI B3aEMOZIi y
HaHOCHUCTEMAx, IO CKJIJIaloThCs 3 Pi3HUX HAHOYACTUHOK Ta MIOBEPXOHb, B TOMY YMCJIi HAHOCTPYKTYPOBAHUX.
Merot1o nucepTaliiiHoi po60TH € pO3pPOOKa 3PYYHUX [1J1s1 IPAKTUYHOTO BUKOPUCTAHHS Ta peasliCTUYHUX Mojieslei
B3aeMOJii MK HaHOYaCTUHKaMU Ta HAHOCTPYKTYPOBAHUMU NIOBEPXHSIMMU [1J1s1 064K CJIEHHS IOTEeHIialy afcopouii Ta
O30y JIOKAJILHOTO MOJIS y cCUcTeMi. Y po6OTi IpOBEAEHO OTJIAL Ta aHasi3 iHpopMallii 3 JTiTepaTypHUX AKeper,
IIOB'SI3aHOI 3 MexaHi3MoM (GOPMYBaHHS B3a€MOJIill B HAHOPO3MIpHUX CUCTEMAaX, iCHYIOUNMH IiTX0AaMu 10 iX
OIMCaHHA Ta METO/IB, 110 JIEXXaTh B OCHOBI iCHYI0OUMX MOZEJIeN. Briepie 3arrporioHOBaHO IIPOCTi TEOPETUYHI MOZEJT
L7151 aHasi3y 6JIMKHBOIIOJIbOBOI B3a€EMOii MK IBOMAa HAHOYAaCTMHKAMM, HAHOYACTUHKaMH Ta IOBEPXHEIO, SIKi
BPaXOBYIOTb HEJIiHilHY [TOJISIPU30BHICTh, POPMY, PO3MipH, MaTepias Ta CTPYKTYPy OO'€KTIB Ta JO3BOJISIOTh

OTPUMATHU PEATICTUYHI pe3ysIbTaTH. 3aCTOCYBaHHS 3aIIPOIIOHOBAHOI MOZEJIi 10 CUCTEMU IBOX HAHOYACTHMHOK



I03BOJISIE OTPUMATH MOTEHLias acopoLii B cucTeMi y BUriAi norexnuiany JleHHapga-J>koHca, a HTOPiBHIHHS
Pe3yJIbTaTiB 00YUCIIEHD 3 Pe3yJIbTaTaMU [I0NepeIHiX POOIT CBiTUUTD ITPO peasiCTUIHICTh Pe3yJIbTaTiB
MOJeJIIOBaHHS Ta iX sIKicHe criBnagiHHs. Po6oTa MiCTUTh JeTajlbHUN OIIMC OCHOBHUX I10JIOKEHbD, IPUITYIIEHb Ta
CIIPOILE€Hb, BUKOPUCTAHUX IIPU NOOYA0BI Moaei. [TokazaHo, o BpaXyBaHHS HASIBHOCTI 000JIOHKM HAHOYACTHUHOK €
BLKJIMBYM IIPY BUBYE€HHI HAHOPO3MipHUX cucTeM. [I0Ka3aHo, 0 MOIE/II0BAHHS B3aEMO/I] y CKIIAIHUX
HAaHOPO3MIpPHUX CUCTEMAX, 10 CKIIAJAIOThCS 3 OiJIbII Hi’K ABOX HAHOYACTUHOK YM MICTSITh y CO0i
HAaHOCTPYKTYpPOBaHY IIOBEPXHIO, MOXYTb OYTH 3HAYHO CIIPOILEHI 3 YpaXxyBaHHIM TOTO (PaKTy, 10 6JIM>KHBOIIOIbOBA
B3a€MOJIisl € CYTTEBOIO JIMIIE 32 HEBEJIUKUX BiICTaHel MK 06’eKTaMu. 3alTpOIIOHOBAHO YMOBY MAJIOCTi B3aeMOii
MiXX HAaHOOG €KTaMHU, 3aCTOCYBaHHS SIKOi 1O3BOJISIE CIIPOCTUTH TEOPETUYHE MOJIEe/II0BAHHS 6araTo4acTUHKOBUX
cucreM. [TokazaHo, 110 3aIIPOIIOHOBaHI B pOOOTI MOJi€Jli 103BOJISIIOTh IIOSICHUTH Ta Nepef0adyuTy pe3yibTaTh

GaraTbOx €eKCIIEPUMEHTIB, V TOMY YHMCJIi 32 Y4aCTi 6i0JI0TIYHUX 00 €KTIB.
p Y y y

2. The work is devoted to theoretical and experimental study of the near-field interaction in nanosystem consisted
of various nanoparticles and surfaces included nanostructured ones. The goal of the work is development of
convenient for practical use and realistic models of interaction between the nanoparticles and nanostructured
surfaces for calculation of the adsorption potential and local field distribution in the system. The review and
analysis of existed information on mechanism of formation of the interactions in the nano-sized systems, existed
approaches to their description and the methods underlying the existing models have been performed. The simple
theoretical models for analysis of the near-field interaction between two nanoparticles, the nanoparticle and the
surface, which take into account the nonlinear polarizability, shape, size, material and structure of the objects and
allow obtaining realistic results have been proposed. The work consists of detailed description of the main
parameters, assumptions and simplifications used in the model. It has been shown that taking into account the
nanoparticle shell is important in the study of nanoscale systems. It has been demonstrated that description of the
interactions in nanosystems of more than two nanoparticles and in systems with the nanostructured surfaces can
be simplified. It is possible as the near-field interaction is significant only at short distances between the objects. It
has been shown that based on the available experimental data and theoretical calculations of this work, a condition
for the smallness of the interaction between the nanoobjects can be proposed. The application of the condition
makes it possible to simplify the theoretical modeling of multiparticle systems. The proposed condition was
verified by the experimental results available in the literature. It has been shown that from the physical point of
view, the virus can be described as a nanoparticle, and the ideas of near-field interaction can explain the antiviral
effect of nanoparticles and nanostructured surfaces. It has also been shown that the proposed models allow
explaining and predicting the results of many experiments
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