O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMeP: 0419U003342
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peecrtpamnii: 05-07-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Bacbko ApTem AHaToIili0BUY

2. Vasko Artem A.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 01.04.04

Ha3Ba HayKOBOIi cIlel}iaJIbHOCTI: diznyHa enekTpoHika

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axucrTy: 27-06-2019

CnenianpHICTB 32 OCBITOIO: (izuka

Micue po6oTH 3400yBaya: lucrutyr disuku HAH Vkpainn

Kopg, 3a €IPIIOY: 05417302

Micuesnaxo;pxeum:: npocrekT Hayku, 46, m. Kuis, KuiBcbka 06:1., 03028, YkpaiHa

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliagi30BaHOi BYE€HOI pagu): [ 26.159.01
IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOM: [ncTuTyT disuku HAH Vkpainu

Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekt Hayku, 46, M. Kuis, Kuiscbka 06:1., 03028, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAUYHOI 0COOM: IncTuTyT disuxku HAH Ykpainu
Kopg 3a €IPIIOY: 05417302

Micue3HaxoaKeHHS: npocnekT Hayku, 46, M. KuiB, KuiBceka 06:1., 03028, Ykpaina
dopma ByracHOCTI:

Cq)epa yIIpaBJIiHHﬂZ HanjjonanbHa akageMisd HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYyOPHK: 29.35.43

Tema gucepranii:
1. TpubosoriuHi B1aCTUBOCTI HAHOCTPYKTYPOBAaHUX OO'EKTIB HA aTOMHO-TJIAJIKMX TOBEPXHSIX.

2. Tribological properties of nanostructured objects on atomically flat surfaces.

Pedepar:

1. ®i3nyHi BacTUBOCTI iHTEpQeiiciB (e1eKTPOHHI, TPUOOJIOTIUHI, 3MOYyBasbHI Ta iH.) B 3Ha4YHIN Mipi 3aeXaTb Bif,
IJIaJKOCTi /IOPCTKOCTI TIOBEPXOHb, @ TAKOK CTYIIE€HS BIIOPSIIKOBAHOCTI aIcOPOOBaHUX HA HUX IJIiBOK.
JuceprauiiiHa poboTa ClIpsMOBaHa Ha BUPIIIEHHS BAKJIMBOI Ta aKTyaJIbHOI HAYKOBOI IPOGJIEMU — JOCIIIIPKEHS
€J1eKTPOPi3NYHMX Ta TPUOOJIOTIYHUX BIACTUBOCTEN iHTep(ENCiB, CTBOPEHUX METATiYHUMU [TOBEPXHSIMU (30KpEMa
aTOMHO-TJIaIKUMHU), PO3[IiJIEHUMU HaJJTOHKUMU OPraHiYHMMHU IJIiBKaMU (B T[PaHUYHOMY BUIAJIKy MOHOLIAPOBUMH).
3anpornoHOBaHo, 106YI0BaHO i aTpo60BaHO IPUHLIUIIOBO HOBUI HEPYHHIBHMI METO], BUMIPIOBaHHS KoeillieHTiB
TePTs1 Ha OCHOBI MarHiTHOTO JIEBITALiIHOrO MasiTHUKA. [17151 3a6e3Me4YeHHs HePYHHIBHUX PEXXUMIB BUMipIOBaHb
3aIIPOIIOHOBAHO Ta MIPOBEJEHO OJIHOYACHI BUMipIOBaHHS BOJIbT-aMIIEPHUX CIIEKTPiB. JocimKkeHo TpubosorivHi
BJIACTMBOCTI iHTepdeiicy n-ankad (CnH2n+2, n = 16, 48, 50, 60) /3050710 (111). BcTaHOBIIEHO HEMOHOTOHHY
3aj1e>XXHicTh KoedinienTa teptsa pkO(L) Big BoBXMHU L MOJIeKy/IM ajkaHy. BusiBieHo, o 171 ajlKaHiB 3 "MariyHoo
IoBXMHOW" (N KpaTHe 16) pkO aHOMaIbHO 3MeHIIYeThCS. [JOCiIKEHO BIIJIMB KOMIIOHEHTHOTO CKJIaly MacTujIa Ha

KoedilieHT TepTs 1715 apu n-ajkad/rpadit. [lopiBHsabHI Tpubosoriuni MJIT-BumipioBaHHS BiANOBiHUX



MOHOUIAPIB IEMOHCTPYIOTh CYTTEBE 3HIKEHHS KoedilieHnTa TepTs pk0 nsis 6inapHoi cymimi C24H50+C48H98 (uk0
= 0.39) y nopiBHSIHHI 3 OHOKOMIIOHEHTHUMU MoHomapamu C24H50 (uk0 = 0.48) Ta C48HI8 (ukO = 0.81). 3HmKeHHS
TEPTS TIOSICHIOETHCS CYMIPHICTIO MiXK anKibHUM JaHIoroM (2.514) Ta mosepxwero rpadiry (2.464). PeanizoBano
[OJIi0JIbHUI MeTOH, POPMYBaHHS HAaHOIIPU3M 30JI0Ta SIK 00'€KTIB 11711 TPUOOJIOTIYHUX JOCIiIKEHb HA aTOMHO-
I71aIKUX [TOBEPXHSIX CJIOM Ta AUCYIbPiny mosibneny. Lleit MmeTo afanToBaHO /1J11 OTPMMAHHS HAaHOIIPU3M 3
4uCTOIO (BiJIbHOIO Bif, cTabinizaTopa) nosepxHero. Kio4oBi cJ10Ba: MarHiTHU JeBiTaliliHuil TpubomeTtp,
CKaHyBaJbHa TyHEJIbHA MiKpPOCKOIIis, KOe(illieHT TEPTs, aTOMHO-TJIa/IKi TOBEPXHi, MOHOIIAPOBI I1JIiBKHY,

HaHOIIPpM3MU 30J10Ta.

2. Physical properties of interfaces (electronic, tribological, wetting, etc.) preferentially depend on the

smoothness /roughness of surface and degree of ordering of adsorbed film. The thesis is devoted to the solving of
an important and actual scientific problem - investigation of electrophysical and tribological properties of
interfaces formed by metallic surfaces (including atomically flat), separated by thin lubrifiant film (in particular,
monolayer). Up to date the overwhelming majority of tribological studies were carried out with imperfect surfaces,
with using of films with nondetermined component composition, structure and thickness. Significant
shortcomings of previous tribological studies were: (i) the destructive regimes of measurements, (ii) the absence of
nanoscale stability of the film during the measurements, (iii) the uncertainty of the surface morphology, (iiii) the
uncertainty of the structure and component composition of the lubricating films. It made impossible to distinguish
the interaction of interfaces in the general friction process. This study differs from others, because the tribological
measurements were performed with atomically flat surfaces covered by highly ordered monolayer films with a
given component composition. For the first time a new non-destructive method, based on a magnetic levitation
pendulum, has been proposed, constructed and tested for measuring of friction coefficients. The control of
monolayer stability was carried out directly during the process of tribological measurements. To set up non-
destructive regimes the simultaneous current-voltage spectra measurements were proposed and performed.
Thus, it became possible to find out the influence of the structure and component composition of monolayer film
on the tribological properties of friction interface. Using non-destructive method the tribological properties of the
interface n-alkane (n = 14, 16, 48, 50, 60) / gold(111) were investigated. The nonmonotonous dependence was
obtained for friction coefficient pkO(L) on the length L of the n-alkane molecule. For alkanes with "magic length" (n
multiple to 16) pkO drastically decreases. The influence of the components of the lubricant film on the friction
coefficient was studied for the pairs of n-alkane /graphite. Using MLT-measurements it has been revealed the
substantial lowering of friction coefficient pkO for monolayers of C24H50+C48H98 (ukO = 0.39) binary mixture in
contrast to pure C24H50 (ukO = 0.48) and C48H98 (uk0 = 0.81). The lowering of friction was explained in terms of
incommensurability between alkyl chain (2.51A) and graphite surface (2.464). The polyol synthesis was realized to
grow the nanoprisms of gold on atomically flat surfaces as objects for tribological studies. The optimal conditions
of formation of gold nanostructures were established on the atomically flat surfaces of mica, MoS2, graphite. It was
shown that in the growth solution the quantity of nanoprisms increases on the substrates during 48 hours in the
order of mica, MoS2, graphite. This method has been adapted for obtaining of nanoparticles with clean (free of
stabilizer) surface. The method of measuring static friction (adhesion) on rotated substrates was proposed and
implemented. It allows to estimate operatively the value of static friction of gold nanoparticles on the atomically
flat surfaces. The boundary values of the friction coefficients were estimated using MLT, AFM methods and the
method of rotated substrates for tribological pairs gold prism/PVP-stabilazer /mica. It was established that
adsorption of the polymer-stabilizer on the prism surface increased adhesion of particles with the substrate.

Jep>kaBHHH peecTpaniliHuil Homep JiP:
IIpiopuTeTHHI HaNIpSIM PO3BUTKY HayKH i TEXHIKHU:
CrpareriyHuii npiopUTEeTHHH HaNIPSIM iIHHOBaLLiMHOI Ais1JIbHOCTI:

ITizcyMKH JOCTiI>KEeHHS:



Iy6sikaii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiasibHO-€KOHOMIYHA CIPSIMOBAHIiCTh:

OxopoHHi gJokymeHTH Ha OIIIB:

BnpoBazkeHHS pe3yJIbTaTiB AHCEpPTaIii:

3B's130K 3 HAYKOBUMH T€MaMH:

VI. BizomocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. Mapuenko Osekcanap AHATOMiOBUY

2. Marchenko Oleksandr A.

KBasigikamis: 1. ¢.-m. 1., 01.04.18
ImenTudikarop ORCID ID: He zactocoyerbcs
JonaTkoBa iHdopmanist:

TloBHe HaliMEeHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizmomocTi npo odiliiHuX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Kopzrok Onexkcangp AHATOOBUY

2. Kordyuk Alexander A.

KBasigikamis: 1. d.-m. n., 01.04.22
InenTudikarop ORCID ID: He 3acrocosyerscs
JopaTrkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €IPIIOY:

Micue3Haxoo KeHHS:

dopma ByracHoCTI:



Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Topauko Annpiit MuKoaiioBA4

2. Goriachko Andriy M.

KBasmigikamis: k. ¢.-m. 1., 01.04.04
Imentudikarop ORCID ID: He zacrocosyerbes
JoparkoBa indopmamnist:

IloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

InenTudgikarop ROR: He zacrocosyerscs

Biacue IlpizBuuie Im's I1o-6aThKOBI:
1. bopmariBcbkuil €8reH I'puroposmy

2. Bortchagovsky Eugene G.

KBasigikamis: 01.04.05

InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma ByracHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI

roJIOBH pagu

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

rOJIOBYIOYOrO Ha 3acigaHHi

Sluenko Jleownin [leTpoBruy

Suenko JleoHin IlerpoBuy



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 3a pEeECTpallil0 HayKOBOi IOpuenko T.A.

OisIIBHOCTI




