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1. B pucepTauii po3po6yieHi KOMIT'IOTEPHI MPOrpamMu, SKi MOKYTb KOHKYPYBAaTH i3 3apyOiKHMMU [IPOrpaMaMu,
MIPU3HAYEHUMU JJI1 MOJI€JIIOBAHHS Ta JOCIIIPKEHHS y rajy3i HaHOTEXHOJIOTIN. /1151 CTBOpEHHS i peasizanii mogerti
mu Bukopuctanu kog, C#.Net [6], a TaKOK MOKJIMBOCTI OTY>XHOTO rpadiyHoro apuryHa Unity3d [7]. [Iporpamu
MaloTh rpadivyamil inTepdeiic, SIKUil MiCTUTb 300paKEHHS PyXy YaCTUHOK BCEPEeNMHI HAaHOLMIIIHAPA, iX
[IOCTYIAJIbHUM PYX MiJ] Ai€l0 30BHILIHbOI CUJIM, [Ba BiKHA 3 TapaMeTpaMu Iporpamu Ta indpopmatiieto mpo BupineHi
YaCTUKU. B nucepTalii BCTAaHOBJIEHO, 10 ITPOXOKEHHS 3aPSIP)KEHNX HAHOYACTUHOK Yepe3 HAHOLUIIHIP iCTOTHO

3aJIEXITh Bill HASBHOCTI LieHTpiB agcopo6uii (LJA) Ha BHYTpIIIHIN NOBEPXHi TPeKy. PO3ryIIHyTO KOHKpeTHI Mogei LIA.



BigmiTumo, mo B yMoBax 60M06apAyBaHHS IUIiBKY MIBUAKMMU iOHAMU, 5IKi YTBOPIOIOTh TPEKU, BUHUKAIOTh
pisHOMaHiTHi eeKTHi yTBOpeHHSL. [X CTpyKTypa i BIaCTUBOCTI BU3HAYAIOTHCS MeXaHi3MaMK (POPMyBaHHS
pagianiiinux nedekTiB Ta 0CO6JIMBOCTSIMU IIIIBKOBOrO Martepiainy. B mpoueci ioHHOro 6ombapayBaHHs, Ha
BHYTPIIIHIX IOBEPXHSIX TPEKIB 3'BJISIIOTHCS Pi3Hi CTPYKTYpHi fedpeKkTu. B pe3ynbraTi xapaKTepUCTUKU TPEKOBOTO
6ioceHcopa BU3HAYAIOThCS IIMPOKUM CIIEKTPOM Je(eKTiB Ha BHYTPIlIHIX MOBEPXHSIX TPEKiB. Y nucepraii
IOCJiI)KEHO CTPYKTYPHI 0COOJIMBOCTI TPEKOBUX MaTepialiB, 1110 iCTOTHO BIJIMBAIOTh HA [TapaMeTPU BUTOTOBJIEHUX
Ha ix 0CHOBi 6i0ceHCcOopiB. Y po6OTi BCTAaHOBJIEHO clieln(iKy IPOXOKEHHS i0HHOI PiiHY Yepe3 HAaHOTPEK.
CnocrepiraeTbCst 3Ha4HA 3aJI€XKHICTb I'YCTUHU CTPYMY Bif liameTpa HaHOLMJIiHAPa.Po3po61eHo KOMITI0TepHi
mogeri LIA i po3riisiHyTO XapakTepUCTUKY LIeHTPIB afncopoLiii, sSIKi MOKYTh CYTTEBO BIIMBATU Ha ITPOXOIKEHHS
pinuH i rasis yepe3 HaHonopy. [Ipu gocnigkeHHi LJA nokasaHo, 110 He0OXiHO BpaxOByBaTU HE TiJIbKU ITIMOUHY
IIOTEHLIHOI IMU, Bifl KO 3a71€KUTh «4aC 3aTPUMKU» MIrpyr04oi YaCTUHKY, ajie ¥ UMOBIPHICTb «3aXOIIJIEHHS»
YaCTUHKY LIEHTPOM a/icop61ii.B rporjeci mocnimKkeHHs BUSBUIIOCH, IIJ0 BHECEHHSI CTOPOHHIX TOMIIIOK B iOHHUIN
IOTIK, 10 MPOTIKa€e Yepes3 TPeK, NO-Pi3HOMY 3MiHIOE KiHETHUKY ITPOXOIPKEHHS "HECY4YOTr0" MTOTOKY B 3aJIEXKHOCTI Bif
pi3HuX ¢akropis. JocigKeHHs IoKa3auy, 10 4Ba OCHOBHUX (PaKTOPHM BU3HAYAIOTh 110 KiIHETUKY: XapaKTep
B3a€MO/Iii HECY4Oro ITOTOKY 3 BHYTPIIIHIMY [IOBEPXHAMU TPEKY | B3a€MOZisl CTOPOHHIX JOMIIIOK 3 OCHOBHOIO
PEYOBMHOIO MTOTOKY. Pe3y/bTaTy KOMITIOTEPHOTO €KCIIEPUMEHTY [10Ka3aJIy, IO y Pa3i KOJIM CTOPOHHI JOMIlIKK
iCTOTHO BifPi3HAIOTBHCA BiJl iOHIB "HECYYOro" ITOTOKY BEJIMYUHOIO 3apsy B KIHETHUIIi TIOTOKY YEPE3 TPEK BUHUKAIOTD
CBO€PiJIHI HEraTUBHI IiKY, YaCTOTA SIKUX 3aJIEXKUTD BiJi KOHLUEHTPALii CTOPOHHIX NOMIIIOK B OTOL{. Y pasi iHmux
BIZMIHHOCTEN Y XapaKTEPUCTUKAX JOMIIIKOBUX YACTUHOK Ta YaCTUHOK OCHOBHOTI'O [IOTOKY BUHMKAIOTh XapaKTEePHi

edeKTy, sIKi MOKYTb OYTH BUSIBJIEH] 3aJI€5KHO BiJi KOHKPETHOI'O IPU3HAY€HHS TPEKOBOI'O CEHCOPa.

2. The dissertation developed computer programs that can compete with foreign programs designed for modeling
and research in the field of nanotechnology. To create and implement the model, we used the C#.Net code [6], as
well as the capabilities of the powerful Unity3d graphics engine [7]. The programs have a graphical interface, which
contains an image of the movement of particles inside the nanocylinder, their translational movement under the
influence of an external force, two windows with program parameters and information about selected
particles.The dissertation established that the passage of charged nanoparticles through the nanocylinder depends
significantly on the presence of adsorption centers (CA) on the inner surface of the track. Specific models of CA are
considered. Note that under conditions of bombardment of the film with fast ions that form tracks, various defect
formations appear. Their structure and properties are determined by the mechanisms of formation of radiation
defects and the features of the film material. In the process of ion bombardment, various structural defects appear
on the inner surfaces of the tracks. As a result, the characteristics of the track biosensor are determined by a wide
range of defects on the inner surfaces of the tracks. The dissertation examines the structural features of track
materials that significantly affect the parameters of biosensors made on their basis. In the work, the specificity of
the passage of the ionic liquid through the nanotrack is established. A significant dependence of the current
density on the diameter of the nanocylinder is observed.Computer models of CA were developed and the
characteristics of adsorption centers, which can significantly affect the passage of liquids and gases through the
nanopore, were considered. When studying CA, it is shown that it is necessary to take into account not only the
depth of the potential pit, which depends on the "delay time" of the migrating particle, but also the probability of
the particle being "captured” by the adsorption center.During the research, it was found that the introduction of
extraneous impurities into the ion stream flowing through the track changes the kinetics of the passage of the
"carrier" stream in different ways, depending on various factors. Studies have shown that two main factors
determine this kinetics: the nature of the interaction of the carrier flow with the internal surfaces of the track and
the interaction of extraneous impurities with the main substance of the flow. The results of the computer
experiment showed that in the case when extraneous impurities differ significantly from the ions of the "carrier"
stream by the amount of charge in the kinetics of the flow through the track, peculiar negative peaks occur, the
frequency of which depends on the concentration of extraneous impurities in the flow. In the case of other
differences in the characteristics of impurity particles and particles of the main stream, characteristic effects arise
that can be detected depending on the specific purpose of the track sensor.
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