O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMeP: 0224U002410

Jep>kaBHUH peecTpaniliHuI HOMeP: 0122U001160

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 13-02-2024

II. Etran BukoHnauus JiP
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Ha3Ba eramny: KommiekcHe focipKkeHHs nporeciB popMyBaHHS HAHOCTPYKTYP pi3HOI BUMIPHOCTI i Aieto

IIOTOKIB I1J1a3MU
IToyaToK eTamy: 01.2023
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT
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dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573151131, 380573151056

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu
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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
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6ka meToiB Ta 06s1aJHaHHS /111 GOPMYBaHHS OKCUJIHUX Ta BYTJIELIE€BUX HAHOCTPYKTYP JIi€l0 IMOTOKIB IJ1a3MH1

Ha3sBa po6oTH aHIJIilICbKOIO:

Development of methods and equipment for the formation of oxide and carbon nanostructures by plasma flows

Pedepar yKpaiHCBKOIO:

[IpoeKT npucBgYeHn NpobieMi NiABUILEHHS €(PEKTUBHOCTI NIPOLECiB (POPMYBAHHSI HAHOCTPYKTYP Pi3HO]
BUMIPHOCTI HIJISIXOM pO3pO6KM HAYKOBUX 3acafl, 1711 CTBOPEHHS HOBOTO IOKOJIiHHS MJIa3MOBUX CUCTEM
HaHOTeXHOoJoTiil. CucTeMaTHU4Hi TeOpeTHUYHi Ta NPaKTUYHI JOCIiIPKEHHS BIJIMBY IJ1a3MU JO3BOJISIIOTh 3HAYHO (Y
IeCSITKY pasiB) MiBULMIUTY MBUAKICTb IPOLECIB 3pOCTAHHS Y TIOPIiBHSHHI 3 [IOIIMPEHUMU Ha TeNepilHii yac
METOJaMU. B XOJi BUKOHaHHS IIPOEKTY NIPOBEIEHE EKCIIEPUMEHTAJIbHE T TEOPETUYHE JOCIIKEHHS 3DOCTaHHS
HaHOCTPYKTYP i3 3aCTOCYBaHHSM IIJIa3MU TJII0YOrO, IyTOBOTO, palic4aCTOTHOIO Ta MiKpOXBUJILOBOTO PO3PsiLy, B
Pe3yJbTaTi 4Oro — 3alpOIIOHOBAHI METOIU KEPYBaHHS BIIJIMBOM iOHHOrO 60M0OaplyBaHHs Ha IPOLECU OTPUMAHHS
HaHOCTPYKTYP; CpOPMYJIbOBaHI peKOMeHallil 010 pallioHaJIbLHUX METOIiB 00POOKU /17151 OTPUMAHHS Pi3HUX
HAHOCTPYKTYP (3aCTOCYBaHHS MEBHUX JKepeJl [1JIa3MU, PEXKUMIB iX po60TH, CXeM pO3MillleHHS, TOPSAKY
BKJIIOUEHHS TOLO); pO3p006JIeHi peKoMeHallii 111010 3aCTOCYBaHHS Pi3HUX CXEM €JIEKTPUYHOTO KUBJIEHHS 3pa3Ka
L7151 3pOCTaHHS HAHOCTPYKTYP; BIieplle c(POpMYJIbOBaHI TEXHOJIOTIYHI peKOMeHallii 1010 peKuMiB GOpMYyBaHHS
[IeBHMX HAHOCTPYKTYP, 10 MAIOTh BEJIMKE 3HAYEHHS Y IIPOMUCIIOBOCTI Ta 3HaYHY MMOBIPHICTb ITPAKTUYHOTO
yIPOBaIKeHHs (HAHOIPOTU OKCULLY Mifii J71s1 Yy TJIMBUX €JIeMEHTIB paMaHOBCBHKOI CIIEKTPOCKOITii
BHUOYyXOHEOE31eYHUX a00 1IKiAJIUBUX PEYOBUH, CTPYKTYPU BEPTUKAIbHOTO rpadeHy sl CyIIepKOHIEHCATOPIB);
OTPUMAJIM NOJAJIBIINN PO3BUTOK TEOPIis i TEXHiKa M1a3MOBOi 06POOKU IMOBEPXHI 32 IONTOMOT0I0 IYTOBUX TKepel
IIJIa3MH, 10 JO3BOJIMJIO 3aIIPOIIOHYBATU PEKOMEHMAN] [J1s1 OTPMMAaHHS HAHOCTPYKTYP Ha NMOBEPXHi Ta y
[IPUIIOBEPXHEBUX lIapax MaTepiasiB; 3alIpONIOHOBaHI HOBi MeTo GOPMYyBaHHS aKTHBHOTI'O I171a3MOBOT0O

cepenosuila MiIsgXomM 3aCTOCYBaAHHA iCKpOBOFO po3pany.

Pedepar aHIJIiHCBKOIO:

The project is devoted to the problem of increasing the efficiency of processes of formation of nanostructures of
different dimensions by developing scientific foundations for the creation of a new generation of plasma systems
of nanotechnology. Systematic theoretical and practical studies of the influence of plasma make it possible to
significantly (tens of times) increase the speed of growth processes in comparison with the currently common
methods. During the implementation of the project, an experimental and theoretical study of the growth of
nanostructures was carried out with the use of glow, arc, radio frequency and microwave discharge plasma, as a
result of which methods of controlling the influence of ion bombardment on the processes of obtaining
nanostructures were proposed; formulated recommendations on rational processing methods for obtaining
various nanostructures (use of certain plasma sources, their modes of operation, placement schemes, order of
inclusion, etc.); developed recommendations on the application of various schemes of electric power supply to the
sample for the growth of nanostructures; for the first time, technological recommendations were formulated
regarding modes of formation of certain nanostructures, which are of great importance in industry and a
significant probability of practical implementation (copper oxide nanowires for sensitive elements of Raman
spectroscopy of explosive or harmful substances, vertical graphene structures for supercapacitors); received
further development of the theory and technique of plasma surface treatment using arc plasma sources, which
made it possible to offer recommendations for obtaining nanostructures on the surface and in the near-surface
layers of materials; proposed new methods of forming an active plasma medium by using a spark discharge.

Inpexkc YIK: 621.37/.39.002.2:621.9.048.7
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: Pexxumu pOpMyBaHHS OKCUIHNX Ta BYIJIELEBMX HAHOCTPYKTYP Pi3HOI BAMIPHOCTI

y CEpELOBULLI IIJIA3MU

Hazea HTII aHraildchKOI0: Modes of formation of oxide and carbon nanostructures of different dimensions

in the plasma environment

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3ysbTaTH: TexHoJorii, Marepianu

l'asy3p 3aCTOCYBaHHS: EnekTpoHika, xiMiyHa, aepokocMivHa Ta GyiBesibHa ramysi
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Meroio npoekTy € popMmyBaHHS HAYKOBUX 3acajl iJIs CyTTEBOTO MiZIBULIEHHS IPOYKTUBHOCTI
IIPOLIECIB i 3a6€3e4eHHs] KOHKYPEHTOCIIPOMOXXHOCTI HAHOCTPYKTYP BITYM3HSIHOTO BUPOOHMITBA LJISIXOM PO3POOKU
Ta BIIPOBAIP)KEHHS Cy4aCHUX I1JIa3MOBUX METOIIB 3pDOCTaHHs 3 peasisaliielo HOBUX i BiIOMUX TEXHOJIOTIYHUX PillleHb
17151 3a6e3MedyeHHs SIKICHUX XapaKTePUCTUK HAHOCTPYKTYP Pi3HOI BUMipHOCTI. [ly1sl TOCATHEHHS [TOCTaBJI€HOI METH
IOCJiIKeHi yMOBU CTBOPEHHSI HAHOCTPYKTYP Pi3HOi BUMIPHOCTI (HaHOIPOTiB, HAHOTPYOOK, HAHOILJIACTIBLIIB TOLIO),
a TaKOXK YMOBU II€PEXO[ly Bifl OGHOTO By A0 iHIIOTO; CTBOPEHI MaTEMATHUYHI MOJeJli 3DOCTaHHSI HAHOCTPYKTYP
pi3HOI BUMIPHOCTI /1151 pi3HUX METO/iB IX OTPMMaHHS; IIPOBEeJieHa eKCIIEpPUMEHTaIbHA NepeBipKa; copMyIbOBaHi
peKoMeHalii o0 pexkuMiB 06POOKHU 1J1s1 OTPUMAHHS [IEBHUX HAHOCTPYKTYP. Briepue po3pob6ieHa enuHa
MaTeMaTU4Ha MOJEJIb I1JIa3MO-CTUMYJIbOBAHOTO 3POCTaHHSI HAHOCTPYKTYP Pi3HOi BUMIPHOCTi Ha OCHOBI
[oTiepeIHiX po3pO6OK Ta HOBUX IOJIOKEHbD LI0I0 IJIa3MOXIMIYHUX, 6aliCTUYHUX, TOBEPXHEBUX Ta TEIIO(DiI3NIHUX
IIPOLECIB; 3aIIPONIOHOBAHI METOIM KEPYBAaHHS BIUIMBOM iOHHOTO 60M06apAyBaHHs Ha IIPOLECA OTPMMAHHS
HaHOCTPYKTYP; cCGOPMYJIbOBaHi peKOMeHIAlLii 1070 palioHaJlbHUX METOiB O6POOKY [1J1s1 OTPMMAaHHS Pi3HUX
HaHOCTPYKTYP (3aCTOCYBaHHSI IIEBHUX JKEPEJ IJIA3MHU, PESKAMIB iX pOOOTH, CXEM PO3MIILIEHHS, MOPSIOKY
BKJIIOYEHHS TOLIO); COOPMYJIbOBaHI TEXHOJIOTIYHI peKoMeHTalii moao pexxumiB GOpMyBaHHS HAHOIPOTIB OKCULY

Mifii 7151 9yTJIMBUX €JIEMEHTIB PaMaHOBCBHKOI CIIEKTPOCKOIIi] BUOyXOHEOe31eYHNX 200 WIKiJJIMBUX PEYOBUH.

ComniannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI mpoAykuii (Matepiasis,
TEXHOJIOTI} TOIO) 17151 3a6€e3M1eYeHHs €KCIIOPTHOrO NOTEeHIialy Ta 3aMillleHHIO iMIIOPTY, 36i/IbIIeHHS 006CsTiB

BUPOOHUIITBA
Bnyins HTII Ha moBKiJjLs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eramy: 01.2023
3aKkiHyeHHs eTamy: 12.2023
Cno>xkuBaui npo,uyKuii': [TinnpueMcTBa €J1eKTPOHHOI, XiMiYHOI, Oy1iBEJIbHOI Ta a€POKOCMIYHOI ranysi
IlepcrieKTHBHI PUHKH: XimiuHi aHaJi3aTOPY BUGYXOHEGE3MEYHNX Ta MK IJIMBUX PEYOBHH
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMIT 06CAT iHBECTHILiH, THC. TPH.: 0
IlpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HAaAIOTHCS

HasiBHicTB Gi3Hec-myIaHy: Hi



TexHiKO-€eKOHOMi4HE OOrpyHTYBaHHS  Hi
IToTeH1iaILHUI 00OCST IPOAIKY, THC. TPH.: 0
OuiKkyBaHHI TepMiH OKYIHOCTI (POKiB):

JopaTkoBa iHdpopmanist:
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