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Bup, 3BiTHOTO ZOKyMeHTa: [IpOMIKHMIA 3BIT

2. BukoHaBeup

Hassa oprasnisanii: HanioHanbHUN TEXHIYHUH YHIBEpCUTET "XapKiBCbKUM TOJITEXHIYHUH iHCTUTYT"
Kogm €IPTIOY /IITH: 02071180

MigmopsaxoBaHicTh: MiHiCTEepCTBO OCBIiTU i HAyKu YKpaiHu

Appeca: Byn. Kupnuuosa, 6ya. 2, M. XapKiB, XapKiBCbKUI p-H., XapKiBCcbKa 061, 61002, YkpaiHa
Tenedon: 380577076634

E-mail: omsroot@kpi.kharkov.ua
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3. Bnacuuk peayabtatiB HIJKP (mpoayKiii)

Hasga opranisanii: MinicTrepcTBo ocBiTH i Hayku YKpainu

Kog, €IPIIOY /IIIH: 38621185

Appeca: npocnekt bepecreiicekuii, 6yz. 10, m. Kuis, 01135, Ykpaina
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4. JI>kepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(ro;IOBHMMU PO3IIOPSIAHUKAMY OIOIPKETHUX KOIITiB Ha TpoBeaeHHst HIIJIKP)
KIIKBK: 220 1040

Hamnpsm ¢inancyBanus: 2.1 - pyHIaMeHTaNbHi TOCTiIKEHHS

J>kepesa piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii o6csr pinancyBaHHs 3a 3BiTHMIH eTtam: 1600.000 TucC. rpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

HaHocTpykTypoBaHi Marepiany, K QyHKIIOHAIbH] €JIEMEHTH MOBIHOrO NMPU3HAYEHHJISI MEOUIMHY, €JIEKTPOHHOI TEXHIKM Ta

CIIHTPOHIKYU

Ha3sBa po6oTH (aHrJ1)

Nanostructured materials as dual-function functional elements for medicine, electronics and spintronics

Pedepar (ykp)

OG'ektu pociyimxkeHHs - Haarpatku EuSe-PbSe, HaHopo3amipHi miiBku Co, TipoKcHManmaTUTHI HAHOIOKPUTTS, KBaHTOBI
KOTE€PEHTHi cucTeMU. MeTa pob0TH — BUBYEHHSI HOBUX (Pi3MYHUX SIBUIL B HAHOOO'€KTaX, CTBOPEHHS HOBUX IUIiIBKOBUX MaTepiaiB i
HaHOPO3MIPHUX CHACTEM Ha iX OCHOBI Ta iX BUKOPMCTaHHS [Jid CTBOPEHHS INpuiafiB. MeToau OOCII[I)KEHHS — PEHTreHiBCbKa
IM(PaKTOMETPisl, eseKTpoHorpadisi Ta eJeKTPOHHAa MIKPOCKOIisl, BUMipIOBaHHSI MEXaHIYHMX, MAarHiTHHUX, MAarHiTOIIYMOBHUX,
€NeKTpoPi3NIHUK, €JIEKTPOXiMiYHMX BjlacTMBOCTEN Ta iHmi. HoBi pesynmbpTatu: Bnepme gnnas cucremu EuSe-PbSe 3a 3minoO
iHTeHcuBHOCTI pediekciB-caresniTiB 6y70 BU3HA4eHO e(EKTUBHI KoedillieHTH B3aemogudysii MarepuasniB mapiB y
HaHOpPO3MipHOMY cTaHi. HaHopoamiphi miiBkn Co 3 3aXxMUCHUMM MOKPUTTSIMA MAalOTb MAarHiTHI XapaKTepUCTUKUA OJIM3bKI 10
TabJIMYHUX, HA BiIMiHY BifI MJIiBOK 6€3 3aXUCHUX MOKPUTTIB. [lJ11 HAHOIIOKPUTTIB MEJUYHUX IMIVIAaHTAHTIB BCTAHOBJIEHO, 110 LIapy
FiIPOKCUANATUTy € MPaKTUYHO OJHO(MA3ZHUMU 3 ONTHMMAJbHUMU XapaKTepUCTHMKaMU: WibHiCT - 2900 kr/m3; aparesiiiHa
MIIHICTB TiIpOKCHMANaTUTHOTO MOKPUTTSI Ha okcupi Nb2O5 He ripme 0,45 kr/mMm2; Moaysb npyxHocTi ET'A = 145,3 - 164,5 I'Tla;
tBepgicte HI'A = 10,2 - 12,4 I'Tla. BesimunHa MeXaHiYHMX HaIpYXKeHb, IO YTBOPIOIOTbCS B METAJOOKCUIHIN MigKiazui mipg Jac
HaHECEHHd IUIBOK TiJpOKCHAINATUTy, JIEKATb B iHTepBanmi Big 110 mo 160 MIla. [lng KBaHTOBO-KOT€PEHTHUX CTDPYKTYD
3alIpOIIOHOBAHA Ta MPOAHaJi30BaHa MOJEJb [JIs1 TeHEePYBaHHS €JIEKTPOH-IiPKOBOI Cyneprosulii 3a JOINOMOro AHJIPEEBCHKUX
NEePeTBOPEHb HA HAAINPOBITHUKY i, TAKMM 4MHOM, PO3POOMIIM BaXUJIMBUN OyAiBENbHME OJIOK IJjIs1 MAalOyTHIX €KCIIepUMEHTIB
KBAaHTOBOI KOT€PEHTHOI €JIEKTPOHIKM 6e3 (POTOHHUX aHasoriB. 3 mielo MeTon Mu po3pobunu (popmanizm dioxke-Hamby, skuit

MO>Ke OIMMCATH aHPIIBChKi BiIOUTTS €J1IeKTPOHIB
Pedepar (aHr1)

The objects of research are EuSe-PbSe superlattices, nanoscale Co films, hydroxyapatite nanocoatings, quantum coherent
systems. The purpose of the work is the study of new physical phenomena in nano-objects, the creation of new film materials
and nano-sized systems based on them and their use for the creation of devices. Research methods are X-ray diffractometry,
electronography and electron microscopy, measurement of mechanical, magnetic, magnetonoise, electrophysical,
electrochemical properties and others. New results: For the first time for the EuSe-PbSe system, the effective interdiffusion
coefficients of layer materials in the nanoscale state were determined by the change in the intensity of satellite reflections.
Nanoscale Co films with protective coatings have magnetic characteristics close to the tabular ones, in contrast to films without
protective coatings. For nanocoatings of medical implants, it was established that the layers of hydroxyapatite are practically
single-phase with optimal characteristics: density - 2900 kg /m3; the adhesive strength of the hydroxyapatite coating on Nb205
oxide is not worse than 0.45 kg/mm2; modulus of elasticity E'A = 145.3 - 164.5 GPa; hardness of NGA = 10.2 - 12.4 GPa. The
amount of mechanical stresses generated in the metal oxide substrate during the application of hydroxyapatite films is in the
range from 110 to 160 MPa. For quantum coherent structures, a model for the generation of electron-hole superposition using
Andreev transformations on a superconductor is proposed and analyzed, and thus an important building block for future
quantum coherent electronics experiments without photonic analogues has been developed. To this end, we have developed the
Floquet-Nambu formalism, which can describe Andrewian reflections of electrons.

Ingexc YIK: 539.2; 538.90405;548 , 539.216.2

Kozau tremaruunux py6opux HTI: 29.19

6. HaykoBo-TexHiyHa npoaykuis (HTII)



HTII 1

HasBa npoaykii (ykp): HaHocTpykTypoBaHi marepiany, K (PpyHKIiOHAIbHI €JIeMEHTH MOBIHOTO IPU3HAYEHHS AJ11 MEJULHH,

€JIEKTPOHHOI TEXHIKM Ta CITIHTPOHIKA

Ha3zBa npoaykuii (anri): Nanostructured materials as dual-purpose functional elements for medicine, electronics and
spintronics

OuikyBaHi pe3ysbTaTi: Marepianu
T'anmyss 3actocyBanHus: 72.10

Onuc npoaykuii (ykp): @yHK1iOHAIbHI TOKPUTTSI T2 HAHOPO3MipHI cUCTeMU (HAaHOPO3MIpHI TIiBKY, HAATPATKU, KBAHTOBI SIMU,
KBAaHTOBi TOUYKY, HAHOCTPYKTYpPOBaHi (pepo30HAY, 6i0CyMiCHI HAHOIIOKPUTTS) IJ151 MEIULMHY, €JIEKTPOHHOI TEXHIKM Ta

CITIHTPOHIKMU.

ConjiasnpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIUIIOBO HOBOI IPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOLIO) ISt

3a6e3re4eHHs1 €eKCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO IMIIOPTY

Cragis 3aBepmenocti HTII: 3it o HAJIKP

BnposazykenHsa HTII: BipoBazkeHO

Crpoxku BrnpoBagykeHHs: 01.202312.2023

Bupo6HuK npoaykuii: HanionanpHMil TexHIYHUN yHiBepcuTeT "XapKiBCbKUI MOJTeXHIYHMH iHCTUTYT"
CnoskuBavi npogykuii: HaBuanpuuii nponec HTY "XIII"

IlepcneKTHBHiI pHHKHU: PUHKYU YKpaiHu

IIpaBa iHTeIeKTyasIbHOI BJacHOCTi: [ToflaHO 3as1BKY Ha BUAYy OXOPOHHOTO JOKYMEHTY, B YkpaiHi

dopmu ta ymoBu nepepavi npogykuii: Criizibai HIJIKP
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