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1. O6'eKT mocCHimKeHHs - ri6puAHI HAHOCTPYKTYpHU. MeTa i 3aBgaHHs JOCTiIKeHHs. MeToo aucepTaLiiiHol poOoTH €
BU3Ha4YeHHS (i3MYHUX [1apaMeTPiB IIPU [IEPETBOPEHHI apXiTeKTypU ri6pUAHMX HAHOCTPYKTYP, IJISIXOM PO3PaxXyHKy
€JIEKTPOHHOI I'YCTUHU 32 JOIIOMOTOI0 IIPOrPaMHOro 3aco0y. MeTonu AOCiIPKEHHS: 3aCTOCOBYBAJIMCS METOIY TEOPii
(yHKIiOHay €JIeKTPOHHOI I'YCTUHU Ta [ICEBIONOTEHLiaNy i3 NepIMX NPUHLUIIB, sIKi Oysn peani3oBaHiy popmi
eeKTUBHOI i 3pyYyHOi y BUKOPUCTaHHI aBTOPChKOi KOMIT'IOTepHOI porpamu. HaykoBa HOBU3HA OTPUMAaHUX
pesyabTartis: 1. 3a6opoHeHa 30Ha (0,082 eB) y HaHOCTPYKTYPI, sIKa CKJIaJieHa TilIbKU 3 BYTJlelleBUX HAHOTPYOOK,
PO3MIlIEHMMHU MiX IIJIiIBKAMU KPEMHIIO, 3SMEHIYEThCA 10 3HadYeHHd 0,012 eB nipu ii 1onoBHEHI BOJIOKHOM
nosinapadenineny. 2. [llupuHa 3a60poHEHOI 30HU CTPYKTYP i3 rpadeny abo okcuny rpadeHny Ta pparmeHTiB
6imaposoi niiBku ZnO 4yTauBa 0o opieHTauii ZnO sK BifHOCHO IIOMIMHY Irpadeny, Tak i okcuny rpadeny. [Ipu
IIEBHOMY PO3TalllyBaHHi KOMIIOHEHTIB CTPYKTypHY 3a00pOHEHa 30Ha 3HUKae. ['ibpunHi cTpykrypu i3 rpadeny ta ZnO
6ibII €HepreTUYHO BUTIAHO (OPMYBATH KMCHEBOIO aTOMHOIO TUIOIMHOI0 ZnO, IOBEPHEHOIO 10 rpadeny. 3.

[ITnpuHa 3a60pOHEHOI 30HM HAHOLIEI0JI03M 3MEHIIYEThCS Maike B 2 pa3y IIPU JOIIOBHEHHI 10 Hei iHmux



CTPYKTYPHHUX MaTepialiB: MJIOWMHU IrpadeHy, HAHOKIACTEPIB Mifi. [Ipy MexaHiYHOMY CTMCKAaHHI KOMIIO3UTY
BaJIEHTHA 30HA 3MEHIIYyeThcs. [IpakTUYHe 3HaU€HHS: BUTOTOBJIEHHS TOHKOILIIBKOBUX CTPYKTYp ZnO /Gr/Zn0O, a
came OITMMI3allii po3TallyBaHHsI KOMIIOHEHTIB y BHYTPIIlIHIl apxiTeKTypi ribpuly; BATOTOBJIEHHSI MEXaHIYHUX
CEHCOpiB Ha OCHOBI KPUCTAJIiYHOI HAHOLIEJII0JIO3U. BCTaHOBJIEHO, 110 €IEKTPOHHI BJIACTUBOCTI ri6pUAHUX
KOMITO3UTHUX CTPYKTYP Ha OCHOBi HAHOKPUCTAJIYHO] 11€J11071031 Ta rpadeHoIoibHOro OKCUAy LMHKY abo rpadeny
MO>KHA KOHTPOJIIOBATU LIJISIXOM 3MiHH BifICTaHi MiXK IIapaMU CKJIaIOBUX KOMIIOHEHTIB KOMIIO3UTY, L0

BiZIOYBaIOThCS Mif] YaC MEXaHIYHOI'O CTUCKAHHSI.

2. The object of study is hybrid nanostructures. The purpose and objectives of the study. The purpose of the
dissertation is to determine the physical parameters in the transformation of the architecture of hybrid
nanostructures, by calculating the electronic density using a software tool. Research Methods: The methods of
electronic density functional theory and pseudopotential were applied according to the first principles, which
were implemented in the form of an efficient and easy-to-use authoring computer program. Scientific novelty of
the obtained results: 1. The band gap (0.082 eV) in the nanostructure, which is composed only of carbon nanotubes
placed between the silicon films, is reduced to the value of 0.012 eV when supplemented with polyparaphenylene
fiber. 2. The band gap of graphene or graphene oxide structures and ZnO bilayer film fragments is sensitive to the
orientation of ZnO both relative to the plane of graphene and graphene oxide. With a certain arrangement of the
components of the structure, the band gap disappears. Hybrid structures made of graphene and ZnO are more
energetically advantageous to form with the oxygen atomic plane ZnO returned to graphene. 3. The band gap of
nanocellulose decreases almost 2 times when supplemented with other structural materials: the plane of graphene,
copper nanoclusters. In mechanical compression of the composite, the valence band decreases. Practical value:
production of ZnO / Gr / ZnO thin-film structures, namely optimization of component placement in the hybrid's
internal architecture; manufacturing of mechanical sensors based on crystalline nanocellulose. It is established
that the electronic properties of hybrid composite structures based on nanocrystalline cellulose and graphene zinc
or graphene oxide can be controlled by changing the distance between the layers of the composite components
that occur during mechanical compression.
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