O6J1ikoBa KapTKa [IiP
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I. 3arasibHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0222U002393
Jep>kaBHUH peecTpaniliHUN HOMeP: 0119U002255
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 13-02-2022

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: [IpoBesieHHS KOMIIJIEKCY BJIACHUX Ta iHAYKOBAHUX ONTUYHUX BUMIPIOBAaHb Ha BUTOTOBJIEHHX

HAHOKOMIIO3UTAX i3 33JaHOI0 aHi30TPOoIIiEl0
IToyaTok eramy: 01.2021
3akiH4YeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHs IOPUINYHOI 0coou (a6o ITIB ¢izu4yHO0i 0c06H): Hanjonanbuuii yHiBepcuteT

"JIbBiBCbKa IOJIITEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micuesnaxo,zm(emm: ByJ. C. Bangepu, 6yz. 12, M. JIBiB, JIbBiBCBbKA 0061, 79013, YKpaina
dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380322582111

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu

Kog, 3a €EJIPIIOY: 38621185

Micue3HaxoaKeHHS: npoc. [Tepemory, 6ya. 10, m. Kuis, KuiBcbka 0671., 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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

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

dakTHyHHi 06car ¢piHaHCyBaHHS (THC. rpH.): 333.909




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka Ta [ocii>KeHHs1 HOBOTO KJlacy KpUCTaliYHUX HAaHOKOMIIO3UTIB i3 33/1aHO0 aHi30TpoIi€elo 1J1st MiKpo- i

HaHOEJIEKTPOHIK1

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and research of a new class of crystalline nanocomposites with tailored anisotropy for micro- and

nanoelectronics

Pedepat yKpaiHCBKOIO:

[TpoBeneHo niTepaTypHUll Ta NaTEHTHUII OIJIs], o0 (i3sMYHUX BJIaCTUBOCTEN BUOpaHUX MaTepiajiB B 00'eMHOMY
Ta HAHOKPHUCTAJIITHOMY BUIJISZAX, @ TAKOX IOA0 CIIOCOOIB OflepKaHHS Ta XapaKTepusallii psay HesiHiiiHo-
ONTUYHUX KpucTaiB. [IpoBeneHo Bindip HAHOMOPUCTUX MATPULIb, IO BiATIOBINAIOTh BUMOTaM [JIs1 3alIOBHEHHS iX
CTPYKTYp HAaHOKPHUCTAJIITaMU i3 BOJHUX PO34YMHIB. BcTaHOBIIEHO, 11O 117151 3aII0BHEHHSI MeMOpaH KPUCTaIiYHUMU
peYOBMHAMU HaMKpallMMU € MEMOPAHH i3 YiTKO IIJIOCKONapaslelbHUMY CTOPOHAaMU Ta ifleaslbHO BiNlO1ipOBaHMMU
nosepxHsIMu. Ofiep>KaHO 3pa3Kyi HAHOKOMITO3UTIB HAa OCHOBI Pi3HMX BOJOPO3YMHHMX HAHOKpUCTaliTiB ADP, KB5,
CuS04, KDP, TGS, Ba(NO3)2 y Bubpanux matpungax Al203 Ta Si/SiO2 3 noHmKeHHIM TeMIlepaTypy 4O KIMHaTHOI.
BrBUY€HO BIUIMB MarHiTHOTO I10JIS1 HA PiCT TAKMX HAHOKPHUCTAJIITIB. METOIOM PEHTI€HOCTPYKTYPHUX JOCIIiIKEHb
IiATBEPAKEHO IPUHLUIIOBY MOXKJIMBICTb (POPMYBaHHS Pi3HMX HAHOKPUCTAJITIB Y NOpUCTUX MaTpulsix Al203 ta
Si/Si02. JocmiaskeHo Mop¢OIOriio MOBEPXHI, & TAKOXK CTPYKTYPHI OCOOIMBOCTI CHHTE€30BAaHMX KPUCTANIYHUX
HaHOKOMIIO3UTIB METOJOM CKaHYIO4YOI €JIEKTPOHHOI MiKpocKorii. [IpoaHanizoBaHO MOXKIIMBICTb OLEPKaHHS 3Pa3KiB
HAaHOKOMIIO3UTIB HAa OCHOBI HEBOJOPO3UNHHUX KpuUcTaniTiB LINDO3 y HaHonopucTtux matpuigsix Al203 Ta SiO2.
[IpoBeneHo ormsag METOMIB HUPPOBOi OOPOOKU 306paKEHD [IJIs1 OLIIHKM NTApaMETPiB HAHOMOPUCTUX MAaTpULb Ha
OCHOBI iXHiX BUCOKOPO3Zi/IbHUX 300pakeHb. [I[poIeMOHCTPOBAHO NEPCIEKTUBU 3aCTOCYBAaHHS MAaTEMATUYHO]
mopdosiorii 1o ananisy CEM 306paskeHb HaHOIIOPYBaTUX MeMOpaH. PO3IJIsiHyTO MaTeMaTUYHUN ajJrOPUTM
KiJIbKICHOTO AOCIiZpKeHHsT MOP(O0JI0Tii TOBEPXHI HA OCHOBI KOMITIOTEPHOrO ONpaljloBaHHs Ta aHanisy CEM
300pakeHb 1151 BU3HAUEHHS CEPEHbOrO AiaMeTpy NOp, BiicTaHi Mk mopamu y memopaH. [Iiis nifcuseHHs
KOHTPACTy 300pa’k€HHS BUKOPMCTOBYETLCS PETyJIbOBAHMI IOKOBUIA (inbTp. [IpoaHani3oBaHO MOXJIMBOCTI
KOMITIOTEPHOTI'0 aHali3y eJIeKTPOHHO-MIiKPOCKOIIYHMX 300paXkKeHb J0CIiIPKyBaHUX 3Pa3KiB 3 BAKOPUCTAHHSIM
MOyJIs1 aBTOMAaTU30BaHOTO OIpalloBaHHs 300pakeHHs NI Vision Assistant, skuii € 4aCTUHOIO iH)KEHEPHOTO

cepenosuma LabVIEW.

Pedepar aHI1iliChKOIO:

Aliterature and patent review of physical properties of selected materials in bulk and nanocrystalline forms, as
well as the methods for growth and studies of properties of a number of nonlinear optical crystals, was performed.
The selection of nanoporous matrices that meet the requirements for filling their structures with nanocrystallites
from aqueous solutions has been carried out. It has been established that membranes with flat-parallel faces and
perfectly polished surfaces are the best for filling the membranes with crystalline substances. Samples of
nanocomposites based on various water-soluble nanocrystallites of ADP, KB5, CuSO4, KDP, TGS, Ba(NO3)2 in
selected matrices of Al203 and Si/SiO2 with decreasing temperature to room temperature were grown. The
influence of magnetic field on the growth of such nanocrystallites has been studied. The fundamental possibility of
growth of different nanocrystallites into porous matrices of AI203 and Si/SiO2 was confirmed by X-ray diffraction
method. Surface morphology, as well as structural features of synthesized crystalline nanocomposites by the
scanning electron microscopy method were studied. The possibility of obtaining nanocomposite samples based on
water-insoluble LiNbO3 crystallites in nanoporous Al203 and SiO2 matrices was analyzed. A review of digital
image processing methods for estimating the parameters of nanoporous matrices based on their high-resolution
images was carried out. The ways for application of the mathematical methods to the analysis of SEM images of



nanoporous membranes are demonstrated. The mathematical algorithm of quantitative research of surface
morphology based on computer processing and analysis of SEM images for determination of mean pore diameter,
distance between pores in membranes is considered. An adjustable shock filter is used to enhance the contrast of
the images.Possibilities of computer analysis of electron microscopic images of the studied samples using the NI
Vision Assist

Inpexc YIK: 535.343.2, 621.396.6:658.562; 621.396.66, 621.315.616.95 /.96; 621.315.616.97; 621.315.616-419,
535.343.2; 621.315.616.95 /.96; 621.37/.39.002.2

Koau TeMaTHYHHX PyOPHK: 29.31.21, 47.13.35, 47.09.53

KepiBHHUKH po6oOTH

Biiacue IlpizBuuie Im's I10-0aThKOBI: Anspymak Anatosniii CTenaHoBuY
HaykoBuii CTyIiHb:

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: 3pasku KpUCTAIiHUX HAHOKOMIIO3UTIB HA OCHOBI Pi3HNMX BOJOPO3YMHHIX
HaHOKpucTaitiB ADP, KB5, CuSO4, KDP, TGS, Ba(NO3)2 y Bubpanux matpunsax Al203 Ta Si/SiO2. 3pazku

HAaHOKOMIIO3UTIB Ha OCHOBI HEBOJOPO3UNHHUX KpucTamiiTiB LINDO3 y HaHonopucTtux matpuigx Al203 ta SiO2

Hassa HTII aHI/IificbKOIO: A crystalline nanocomposites based on various water-soluble nanocrystallites of
ADP, KB5, CuS0O4, KDP, TGS, Ba(NO3)2 in selected Al203 and Si/SiO2 matrices were grown. nanocomposites
based on water-insoluble LiNbO3 crystallites into nanoporous Al203 and SiO2 matrices were grown.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3acToCyBaHHS: 72.19 Jlocifi)KeHHS Ta eKCIIePUMeHTasIbHI pO3pOOKHU y chepi IPUPOAHUYNX | TEXHIYHUX

HayK
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: Pospo6iena ocHOBa TEXHOJIOTII /1711 POCTY HAHOKPUCTAJIITIB i3 HACUYEHUX BOAHUX PO3YUHIB IPU
NiABUIEHUX TEMIIEpATypax Ta Ofep>KaHHs 3pa3KiB HAHOKOMIIO3UTIB Ha OCHOBI Pi3HUX BOJJOPO3YNHHUX
HaHokpucranitiB ADP, KB5, CuSO4, KDP, TGS, Ba(NO3)2 y Bubpanux marpuisx Al203 ta Si/SiO2 3 noHnXeHHSIM
TEMIIEPATypH A0 KiMHATHOI. METOIOM PEHTT€HOCTPYKTYPHUX JOCIIIKEHD MiATBEPIKEHO IPUHIUIIOBY MOXKJIUBICTD

(opMyBaHHS Pi3HUX HAHOKPUCTAJIITIB y NOPUCTUX MaTpuLsx Al203 Ta Si/SiO2.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoAyKuii (Matepiasis,

TEXHOJIOTI! TOIIO) AJ1s1 3a0€3MeYEHHs eKCIIOPTHOTrO MOTEHIialy Ta 3aMillleHHIO iIMIIOPTY
Brnius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasizanis HTTI
ITouaTok eramy: 01.2021
3akiHYeHHs eTamy: 12.2021

Crnio>kuBavi NpoAyKiii: HBIT «EJIEKTPOH-KAPAT» (JIbsiB), ®isuko-mexanianuii iHcTutyT iM. I.B. Kaprenka ta
[IT «EnenT» (IHinpo)

IlepcneKTHBHI PHHKH: YKpaiHu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€KOHOMi4HE OOrpyHTYBaHHSI.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:



IX. Bi6sriorpadiuHuii onuc

X. 3aKJII0YHI BiTOMOCTi

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABIIiB

ApnamiB Bosogumup TeonopoBud
(m. @.-m. H., 01.04.07)

Kap6oBHuk IBan [IMUTpOBHY
(1. d.-m. H., 01.04.10)

Kium l'anmua IBaHiBHA
(m. . H)

Iyp Spocnas Mocudosud
(0. d.-M. H.)

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBuuk Bigzainy YKpIHTEI mo €
BiZINOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisIIBHOCTI

Yyxpay Haranis IBaniBHa
I. e. H., 08.00.04
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