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Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrpamnii: 14-01-2024

II. Etran BukoHnauus JiP

Homep eramy: 2

HasBa €TaIy. HaniBnpoBigHUKOBI OKCUAM Mifli y B3a€MOZIi 3 MeTasiamu
IToyaToK eramy: 01.2023

3akiHyeHHs eTamy: 12.2023

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMEeHYBaHHS IOPHAUYHOI 0coou (a00 ITIIB ¢i3myHOi 0c00H): XapkiBchKuil HALLIOHATLHUIA

yHiBepcurTeT iMmeHi B. H. KapasiHa

Kopg 3a €IPIIOY: 02071205

Micuesnaxo;pKeHHﬂ: maiipan Ceobonu, 6y1. 4, M. XapkiB, XapKiBCbKUI P-H., XapKiBcbKa 001, 61022, Ykpaina

dopma ByracHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu
Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380577051247
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V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo,szeHHa: npocnekt I[lepemoruy, 6yz. 10, M. Kuig, 01135, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuyHui 06car ¢piHaHCyBaHHA (THC. rpH.): 960.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

(DyHK1iOHAJIbHI HAHOCTPYKTYPU [1J151 CEHCOPUKMU Ta 3€JIEHUX TEXHOJIOTIH, CTBOPIOBaHi MIJIIXOM CaMOOpraHisaliii Ta

TepMivHOi MogMiKalii MJIiIBKOBUX CUCTEM

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Functional nanostructures for sensors and environmental technology created by self-organization and thermal
modification of film systems

Pedepat yKpaiHCBKOIO:

Ob6’exT mociimpKeHHs: pa3oyTBOpeHHs Ta MOp¢oJIoris MiBoOK crasiB Bi-Sn Ta In-Sn; ceHcopHi Ta
TEPMOEJIEKTPUYHI BJIACTUBOCTI IIJIIBOK OKCUAY Mifli. 3aBEPLIEHNI IPOEKT € KOMIUIEKCHUM IIPUKJIALHUIM
IOCIIIKEHHSIM, METOIO SIKOTO € IOKPallleHHS NIPUIAJOBUX CTPYKTYP Ha OCHOBI OKCUIHUX HAIiBIIPOBiJHUKIB.
Metonu nocmimKeHHs: eJIeKTPOHHA MiKPOCKOIIisl, eJleKTpoHOorpadis, cneKTpodOTOMETPisl, eHEprogucnepciHa
PEeHTreHiBChbKa criekTpockonis. JocigkeHo npouecy $Gpa3oBoi piBHOBaru Ta Mop¢oJsioriyHoi eBostoLii 6iHapHuX
cucrem Bi-Sn Ta In-Sn, sKi € KOMIIOHeHTaMM 6€3CBUHLEBUX NIPUIIOIB Ta 3aC06iB MopudiKalii PyHKLIiOHATIbHUX
cTpykTyp. [TokazaHo, mo audysiiiHi nporecu B TOHKUX IJTiBKaX MIBUIKO F'OMOT€HI3yIOTh iX 110 TOBLIMHI. BusiBieHo
disnyHi MexaHi3Mu Bidyasizaliii OCHOBHMX KOHTYPiB pa3oBux fiarpaM B IJIiBKax. [lokasaHa IepCcrneKTUBHICTb
BHMKOPHUCTaHHS TEPMIYHOTO IUCIEPTYBaHHS [1711 CTBOPEHHS (PYHKLIOHAJIbHUX MAcUBiB. PO3p00JIEHO METOUKU
OTPUMAaHHSI HAHOKPHYCTAJIIYHUX HaMiBIPOBIJHNKOBYX IIAPiB Ta BCTAHOBJIEHI OCOOIMBOCTI iX a30Boi Ta
MIKPOCTPYKTYPHOI €BOJIIOLii. BU3Ha4Y€HO TEPMOENIEKTPUYHI Ta CEHCOPHI BJIACTUBOCTI OTPUMAHUX IJIiBOK.
3anpornoHOBaHO MOJEJ KiHLeBUX IPUCTPOIB HA OCHOBI PO3PO0JIEHNX TEPMOEJIEKTPUYHUX Ta CEHCOPHUX
marepiainis. Pesyabrat HIIP MOXyTb OyTM BUKOPUCTAHi yCTAaHOBAMH, SIKi 3aIMAIOThCSI PO3POOKOIO TEXHOJIOTIN
MIKpOpO3MipHOi naiku, moar@ikauii pyHKIiOHATIbHUX CTPYKTYP MacCUBaMU GiHAPHUX YaCTUHOK Ta BUBYEHHSIM
¢disnyHux gBuI Ha iHTepdelci «6iHapHUIT PO3IJIaB — MeTas». ATPOO0BaHi B POOOTI TEXHOJIOTIi CTBOPEHHS
HAaHOCTPYKTYpPOBAHUX MIAPiB MAIOTh 3aliKaBUTH BUPOOHUKIB TEPMOEJIEKTPUYHUX MaTepiaJiB, TENJIOBUX CEHCOPIB Ta

TEIJIOBi3iHUX MATPULlb.

Pedepar aHIJIiHCBKOIO:

Object of study: phase formation and morphology of films of Bi-Sn and In-Sn alloys; sensory and thermoelectric
properties of copper oxide films. The completed project represents a comprehensive applied research aimed at
improving device structures based on oxide semiconductors. Research methods: electron microscopy, electron
diffraction, spectrophotometry, energy-dispersive X-ray spectroscopy. The processes of phase equilibrium and
morphological evolution of Bi-Sn and In-Sn binary systems, which are components of lead-free solders and means
of modifying functional structures, have been studied. It has been shown that diffusion processes in thin films
quickly homogenize them in thickness. The physical mechanisms for visualizing the main contours of phase
diagrams in films have been revealed. The promise of using thermal dispersion to create multifunctional arrays is
shown. Methods for obtaining nanocrystalline semiconductor layers have been developed and the features of their
phase and microstructural evolution have been established. The thermoelectric and sensory properties of the
resulting films were determined. Models of end devices based on the developed thermoelectric and sensor
materials are proposed. The results of the research can be used by institutions involved in the development of
micro-size soldering technologies, modification of functional structures with arrays of binary particles, and the
study of physical phenomena at the “binary melt-metal” interface. Proven technologies for creating
nanostructured layers should be of interest to manufacturers of thermoelectric materials, thermal sensors, and

thermal imaging matrices.

Inpexkc YIK: 539.2;538.9-405;548, 538.975
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