O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0225U002188
Jep>kaBHUH peecTpauiliHUN HoOMep: 0123U100110
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 24-02-2025

II. Etran BukoHnauus JiP
Homep eramy: 2

Ha3sBa eramny: TeopeTuko-npaKkTHUIHHI
IToyaToK eramy: 01.2024
3aKiHYeHHs eTamy: 12.2024

Bupz 3BiTHOTO AOKYMEHTA: [IpOMIXKHUIA 3BiT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHUAHUYHOI 0cooH (a00 ITIB ¢i3myHOi 0cO0H): BepasHcbKuil HepKaBHUI

[eNaroriYyHn yHiBEpPCUTET

Kopg 3a €IPIIOY: 02125220

Micue3HaxoaKeHHS: By llImigTa, 6yx. 4, M. BepasHcbk, bepasHcbkuil p-H., 3anopisbka 0641, 71100, Ykpaina

dopma ByracHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs
Po3mip opranisamii:

TenedoH: 380615347468, 380615336244

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



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: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikanii BuzaTkis i KpeauryBaHHs (KIIKBK): 220 1040

dakTuuHui 06car ¢piHaHCcyBaHHS (THC. rpH.): 997.100




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Cucrema fycTaHLiMHOI Ta 3MilaHoi npodinizoBaHoi NiArOTOBKY MaiibyTHIX HAHOIHKEHEPIB 10 PO3POOKU HOBUX

HaHoOMaTepiasiB OABIMHOIO NPU3HAYEHHSA

Ha3sBa po60oTH aHIJIiHCBHKOIO:

A system of remote and mixed specialized training of future nanoengineers for the development of new dual-

purpose nanomaterials

Pedepar yKpaiHCBKOIO:

Y Meskax Apyroro eTaiy JIepsKOKeTHOTo NociiaKeHHs «CucteMa AUCTaHUiRHOI Ta 3MilaHoi npodinizoBanoi
IiATOTOBKU MalOyTHIX HAHOIH)KEHEPIB 0 PO3POOKU HOBUX HAHOMATEPiasliB OJBIIHOrO NPU3HAYEHHS» OYJI0
peasi3oBaHO KOMIJIEKCHUH MifIXiT, 10 06'eJHAB TEOPETUYHI, EKCIIEPUMEHTAJIbHI Ta METOANYHI TOCTIiI>KEeHHSI.
TeopeTuyHO OOGI'PYHTOBAHO Ta PO3POOJIEHO KOHLENI {10 TpodeciiiHOi miAroToBKU MaitbyTHiX ¢daxiBLiB y ramaysi
HaHOMaTepiajlo3HaBCTBA, sIKa BPaXOBY€ BUKJIMKU Cy4aCHOTI'O OCBITHbOI'O CepeloBUIIA Ta crielndiKy AUCTaHLiTHOTO
i 3MimaHoro HaB4aHHs. Ha OCHOBI KOHILIENIii CTBOPEHO MOJI€/Ib METOOUYHOI CUCTEMHU NPO(ini30BaHOI NPOPeCiiHOI
MiIFOTOBKY, 110 OXOILIIOE LIJIbOBUM, 3MICTOBHUM, METOOUYHNN Ta PE3YJIbTATUBHUY KOMIIOHEHTH. 3aIIPOIIOHOBAHO
Ta BJOCKOHAJIEHO METOJIY CUHTE3y HAHOCTPYKTYP, BKJIIOYAIOYM XiMiYHE Ta €JIEKTPOXiMiYHE TPaBJIEHHS i METOZ,
SILAR. TIpoBenieHO eKCiepUMEHTaJIbHI JOCTiIPKEHHS 1J1s1 BUBHAUEHHSI CTabisIbHOCTI, CTIEKTPaIbHUX XapaKTePUCTUK
Ta NPOBIIHOCTI OTPMMaHUX HaHOMaTepianis, 30kpemMa AlxGal-xAs, CdxTeyOz ta InGaxAsl-xSe, siKi MOXYTb
BHUKOPHCTOBYBATHCS B TEXHOJIOTISIX [IOABIMHOTO IIpr3HaYeHHs. PO3p06eHO Ta BILOCKOHAIEHO J1ab0opaTOpHi
YCTaHOBKU /1J1s1 JOCJIiI)K€HHSI [IapaMeTPiB HAHOCTPYKTYP, 1110 MOXKYTb OyTU iHTErpPOBaHi B HABYAJIbHUI IIPOLIEC SIK
({isnyHi, TaK i BipTyasnbHi iHCTpyMeHTH. CTBOPEHO METOIVYHI peKOMeHAAlli AJ1s1 BUKJIaAaHHs IPOQinbHUX
OVICLIMILIIH i3 BAKOPUCTAaHHSM IUCTAHLIMHUX Ta 3MiIaHUX TEXHOJIOTi HaBYaHHS. BipoBamkeHo cumyJiaLii Ha 6a3i
nporpamHux naketis COMSOL Multiphysics, MATLAB ta VESTA, sKi J03BOJISIIOTh CTyA€HTaM MOJEJIOBATU Ta
aHasizyBaTu Qi3nKO-XiMivyHi Mpouecy B HaHOMaTepianax. Po3pobsieHo cTaHAapTU30BaHi METOUKYU CUHTE3Y
HaHOMarepiaJiB, IO afanToBaHi AJi JUCTAaHLIHOTO HaBYaHHS. [IpoBeieHO MOHITOPUHT €(EeKTUBHOCTi OCBITHBOTO
IIPOLIECY Yepe3 aHKETYBAaHHS CTYIEHTIB i BUKJIQIa4iB, aHai3 PiBHS 3aCBOE€HHS 3HaHb Ta AOCJIiI>)KEHHS
nipodeciiiHoro BUropaHHsl. BusiBjieHO OCHOBHI BUKJIMKY AUCTAHLiIIHOTO HaBYaHHS, 30KpeMa HeCcTabiibHUI 1OCTYII
IO iIHTEpPHETY, 0OMeXKeHi MOXKIMBOCTI J1Jab0paTOPHOi pOOOTH Ta BUCOKUI PiBEHb CTPECY CEPET, YIACHUKIB

OCBITHBOTO IIPOLECY

Pedepar aHI1iliChKOIO:

Within the second stage of the state-funded research project "System of Distance and Blended Specialized
Training of Future Nanoengineers for the Development of New Dual-Use Nanomaterials", a comprehensive
approach was implemented, combining theoretical, experimental, and methodological research. The concept of
professional training for future specialists in nanomaterials science was theoretically substantiated and developed,
taking into account the challenges of the modern educational environment and the specifics of distance and
blended learning. Based on this concept, a model of the methodological system for specialized professional
training was created, covering target, content, methodological, and result-oriented components. Methods for
synthesizing nanostructures were proposed and improved, including chemical and electrochemical etching and
the SILAR method. Experimental studies were conducted to determine the stability, spectral characteristics, and
conductivity of synthesized nanomaterials, specifically AlxGal-xAs, CdxTeyOz, and InGaxAsl-xSe, which have
potential applications in dual-use technologies. Laboratory setups for studying nanostructure parameters were
developed and improved, enabling their integration into the educational process as both physical and virtual tools.
Methodological recommendations for teaching specialized disciplines using distance and blended learning
technologies were developed. Simulations based on COMSOL Multiphysics, MATLAB, and VESTA software



packages were implemented, allowing students to model and analyze physical and chemical processes in
nanomaterials. Standardized methodologies for nanomaterial synthesis were developed and adapted for distance
learning environments. Monitoring the effectiveness of the educational process was carried out through surveys of
students and teachers, analysis of knowledge acquisition levels, and research on professional burnout. Key
challenges of distance learning were identified, including uns
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: Mogesb npodeciitHoi miarorosku MaitGyTHix daxisLjis y rasysi
HAHOMATEPiaJIO3HABCTBA [0 IIPOAYKTUBHOI NisIZIBHOCTI i3 3aCTOCYBAHHSIM TEXHOJIOTIM CUHXPOHHOTIO Ta

ACVHXPOHHOT'O HaB4YaHHA

Hassa HTII aHr/1ificbKO0: A model of professional training of future specialists in the field of nanomaterials

science for productive activities using synchronous and asynchronous learning technologies
HTII, sxy nepezn6ayasiocsi CTBOPUTH:

IIpuunHnu, yepe3s saki HTII He 6ysi0 cTBOpeHO:

OTpumaHi pe3yJsIbTaTH: Mertoay, Teopii

l'any3s 3acTocyBaHHs: Ocsira

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: V pesynbrati nocnimkenns 6y10 po3po6aeHo Moiesb npodeciiiHol MiiroToBKu Mai6yTHIX dhaxisiiiB
y ranaysi HaHOMaTepiaJlO3HaBCTBA [JIs1 IIPOAYKTUBHOI [iIIbHOCTI 3 BUKOPMCTAHHAM TEXHOJIOTi CUHXPOHHOTO Ta
aCUHXPOHHOTO HaB4YaHHS. LI Mozesb moeHye TEOPETUYHI OCHOBU, IIPAKTUYHI METOIUKY Ta UMPPOBI iIHCTPYMEHTH
1711 ePEKTUBHOTO NUCTAHLIMHOTO Ta 3MillIaHOTO HaBYaHHS. BoHa BKJlOYa€e afanTuBHi cTpaTerii miroToBKU
HaHOiIHXXeHepiB y cdepi HaHOMAaTepialiB MOABIMHOrO IPU3HAYEHHS], BpaXOBYIOUM BUKJIMKY, [10B513aHi 3 00MEXXEeHUM
IOCTYIIOM [10 J1abopaTopili, HecTabibHUM iHTepHeT-3'€JHAHHSIM Ta HeOOXiTHICTIO (POPMYBaHHS KOMIIETEHTHOCTEN,
3aTpebyBaHMX Ha PUHKY Ipalli. Mozenb repenbdadyae BUKOPUCTaHHS BipTyaJbHUX CUMYJISILIN, TUCTAHIIHOTO
IOCTYITy 10 J1abOPaTOPHOro 00JIaIHAHHS Ta iHHOBALIMHUX NI€JaroriYHux Nigxoxis, o 3abe3nevyye e(PeKTUBHY
npodeciliHy MiIroToBKy B yMOBaX KPM30BUX CUTYyalliil. BOHa CIIpsIMOBaHa Ha MiATPUMKY CTaJOrO PO3BUTKY
HAHOTEXHOJIOTIYHOI OCBIiTH, MirOTOBKY KBasliikoBaHUX KaJIpiB Ta iHTerpariio 3 Cy4aCHUMU JOCiIpKEHHIMU I

noTpebaMy MPOMUCIIOBOCTI.

ConiasibHO-eKOHOMIYHA cripsimoBaHicTh HTII: Minsumennsa npogykrusHocTi npati, 3a6e3nedenns

IIPOMHUCJIOBOCTI Y1 HACEJIEHHSI HOBUM BUZIOM iH(pOpMaliliHO-KOMYHIKaLiiHAX IOCJIYT
Brnius HTII Ha moBKiJjs:
BnposaaykenHss HTII: Bnposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 01.2024
3akiHYyeHHs eTamy: 12.2024
Crno>kuBavi NPOAYyKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHSI.
IToTeHUiaILHUM 00CAT IIPOAAKY, THUC. TPH.:

OuiKkyBaHHI TepMiH OKYIHOCTI (pPOKiB):



JopaTtkoBa iHdpopmamist:

IX. Bi6sriorpadiuyHuii onuc

Kurylo O., Kovachov S., Kryvylova O., Bohdanov I., Sychikova Y (2024) Education-Science-Values: A Triple Helix
Approach to Nanotechnology Education for Sustainable Development In Redefining Higher Education: Innovation,
Inclusion, and Sustainable Development During Wartime Edited by Yana Sychikova. PRIVAT COMPANY
TECHNOLOGY CENTER. (p. 142 - 181) https:/ /doi.org/10.15587 /978-617-8360-07-8.ch5

Kovachov S., Kryvylova O., Kurylo O., Popova A., Mytsyk H., Sychikova Y. Assessing Stakeholder Perspectives on
Essential Skills in Nanoscience: What Matters Most? Chapter in a collective monograph “Transformation of
Education: Challenges of Participation”

Suchikova, Y. O., & Kovachov, S. S. (2024). Nanoart in STEAM education: Combining the microscopic and the
creative. Journal of Physics: Conference Series, 2871(1), 012024. https://doi.org/10.1088 /1742~
6596,/2871/1/012024

KOBAYOB, C., KPUBUJIBOBA, O., [IOTIOBA, A., & CUYIKOBA, {. (2024). OI'JIs ] KPYICTAJIOTPAOIYHIMX BA3
JAHUX 1711 HABYAHHS MAVBYTHIX GAXIBLIB V TAJTY31 HAHOMATEPIAJIOBHABCTBA B YMOBAX
ACHMHXPOHHOI'O HABUAHH!I. HaykoBi 3anucku bepassHCBKOTrO ep>KaBHOTO [1eIarorivyHoro yHiBepcurery, (1),
171-188. https: / /doi.org /10.32782 /2412-9208-2024-1-171-188

Kovachov, S. S., Kurylo, O. Y., & Sychikova, Y. O. (2024). Integration of Sustainable Development Goals into
Nanotechnology Programs for Competitiveness and Post-War Recovery of Ukraine. In UKRAINIAN UNIVERSITIES
AMIDST NEW REALITIES: THE CONSERVATION OF SCIENTIFIC AND HUMAN RESOURCES (pp. 196-215). Baltija
Publishing. https://doi.org /10.30525 /978-9934-26-434-4-9

Borpanos 1., Cudikoga £1., KoBauos C. TeopeTu4Hi Ta METOOJIOTIUHI 3acafiy MiAroTOBKU MaibyTHIX ¢daxiBLiB y
rasiy3i HaHoMaTtepias03HaBCTBa [JIs1 IPOLYKTUBHOI podeciiiHoi aisspHOCTI. MoHOTpadis. - K.: @OIT CamyeHKo A.
M., 2024. - 206 c. ISBN 978-617-8413-09-5

X. 3aKJII0YHI BiZOMOCTI

KepiBHHUK I0pHAUYHOI 0COGH Borpganos Irop TumodiiioBny
n.en.H., 13.00.02

IlepeJtik 0Cci0O-BHKOHABILiB
AuxkaH Bitasiii BaneHTHHOBUY
Kosauos Cepriit CepriiioBud

Kocoros IBan I'eopriiioBuy

BiznoBigassHHI 3a MiATOTOBKY CuyikoBa fIHa OnekcanzpiBHa
00JIiIKOBHX JOKYMEHTIB

Tenedon +38 (066) 338-78-64

PeecTpaTtop



KepiBuuk Bigginy YKpIHTEI wo e

( \ h

BiZIOBiaIbHUM 3a peecTpaliio HayKOBOi gosi o E‘Og\p E‘ﬂ\ﬂi_."_"l‘i
| s:\ D\L‘! ) E *H
misbHOCTI |




