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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 3BiTHOTO eTalny HayKOBOTO JIOCJIi/I)KEHHS pO3p006JIeHO Ta eKCIIEPUMEHTAJIbHO I1€PEBIPEHO METOLUYHY
cucremy npo@dinizoBanoi npodeciiiHoi NiAroToBKA ManbyTHIX (axiBLiB y raaysi HaHOMaTePiaJl03HABCTBA 10
CTBOPEHHS HOBUX HaHOMaTepiasiB NOABIMHOIO NPU3HAYEHH B YMOBAX OUCTAHLIMHOTO Ta 3MilIaHOrO HaBYaHHS.
CucremMa roeiHye TEXHOJIOTii CHHXPOHHOI Ta aCUHXPOHHOI B3aeMO/ii, OCIiTHALILKO-OPi€HTOBAaHMNM Mifxif i
BUKOPHUCTaHHSI Cy4acCHUX IM(PPOBUX iIHCTPYMEHTIB [1J1s1 MOJI€JII0OBaHHSI BJIaCTUBOCTEN maTepiasis. Po3pobsieHo
KOMIIJIEKC METOAMK HaBYAHHS 3arajlbHOHAYKOBUX i NPOQECiHO OPi€eHTOBAHUX JUCLUILIIH, CIIPSIMOBaHUX Ha
(dopmyBaHHS y 3100yBaviB 30aTHOCTI 3/1iICHIOBAaTH CUHTE3 HAHOCTPYKTYP, JOCJiIPKyBaTH iXHi BJI1aCTUBOCTI,
OLiHIOBATU ITOKA3HUKY SIKOCTi Ta BUBHAYATU HAIIPSIMU IIPAKTUYHOTO 3aCTOCYBAHHS Y TEXHOJIOTISX ITOJIBITHOTO
npusHaueHHs. OCBiTHIN Npolec nependayae iHTerpauio QyHIaMeHTaabHOI IIiATOTOBKY 3 HAYKOBO-JOCJIiIHOIO
IisTIbHICTIO, PO6GOTY 3 CyYaCHUMU 6a3aMU [aHUX i CIewiali3oBaHUM ITPOTPaMHUM 3a6€3Me4eHHSIM, a TaKOXK
BHUKOPHCTaHHS PECYPCiB LIEHTPIB KOJIEKTUBHOI'O KOPUCTYBaHHS 00JIalHAHHIM i3 MO>KJIMBICTIO BiflJaJIEHOTO
nocryny. EQexkruBHicTh po3po6s1eHOi cucTeMU NiATBEPAKEHO NeJaroriYyHUM €KCIIEPMMEHTOM, Pe3yJIbTaTH SIKOTO
3aCBiTYMIIY MiABUIIEHHS PiBHS TPOdECiHOi TOTOBHOCTI 3100yBayiB, iXHbOI MOTHUBALLi] O JOCHITHUIIBKOI AiSIIbHOCTI
Ta 3[aTHOCTI IpUIIMaT OO PYHTOBAHI T€XHIiYHI pillleHHs. 3alIPpOIOHOBAHI MiIX0AU 3a6€311e4yI0Th 6€3ePEPBHICTh
iHXXeHepHOI OCBITH B yMOBaxX OOMEXXEHOTI0 IOCTYITy 10 JIab0PaTOPHOI iIHPPACTPYKTYpHU Ta CIPUSIIOTH i rOTOBII
(daxiB1iB, 37aTHUX IIPALIOBAaTH B yMOBAX TEXHOJIONYHUX BUKJIMKIB. OTPUMAaHi pe3yJIbTaTH MOXYTb OyTU
BUKOPUCTaHI JJj15 MOJepHi3allii miAroToBKY (paxiBLiB BUCOKOTEXHOJIOTIYHUX CIELiaIbHOCTEMN, MiABUIIEHHS
CTilIKOCTi OCBITHIX cucTeM i GopMyBaHHS KaZpOBOro IOTEHIialy JJis1 CTPATETiYHO BaXKJINBUX CEKTOPIB €EKOHOMIKU

Ta 6€3IeKU JIepKaBy.

Pedepar aHIJIiHCBKOIO:

Within the reporting stage of the research project, a methodological system for specialized professional training of
future specialists in nanomaterials science for the development of new dual-use nanomaterials under distance and
blended learning conditions was developed and experimentally validated. The system integrates synchronous and
asynchronous learning technologies, a research-oriented approach, and modern digital tools for modeling material
properties. A comprehensive set of teaching methodologies for general scientific and professionally oriented
disciplines was created to develop students’ ability to synthesize nanostructures, investigate their properties,
assess quality indicators, and determine potential application areas in dual-use technologies. The educational
process combines fundamental training with research activities, utilizes advanced scientific databases and
specialized software, and involves access to shared research facilities, including remote formats. The effectiveness
of the proposed system was confirmed through a pedagogical experiment, which demonstrated an increase in
students’ professional readiness, motivation for research, and capacity to make well-grounded technical decisions.
The developed approach ensures the continuity of engineering education under conditions of limited laboratory
access and supports the training of specialists capable of operating in technologically complex and uncertain
environments. The results can be applied to modernize the training of high-tech professionals, strengthen the
resilience of educational systems, and contribute to the development of human capital for strategically important
sectors of the economy and national security.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hassa HTII ykpaiHCBKOIO: Metoguyna cucrema npodinizoBaHoi mpodeciiiHoi nifroroBkn ManbyTHix
dbaxiBIIiB y rajysi HaHOMaTepiaJ03HaBCTBA [0 PO3POOKY HOBUX HAHOMATEPIaIiB MOBINHOTO MPU3HAYEHHS B yMOBAX

IVCTaHLIIMHOTO Ta 3MillIaHOTO HaBYaHHS

Hassa HTII aHr1ificbKO¥0: Methodological system of specialized professional training of future specialists in
nanomaterials science for the development of new dual-use nanomaterials under distance and blended learning
conditions

HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJIbTaTH: MeTozy, Teopii, rinoresu
l'anyss 3acTocyBaHHs: Ocira

PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: V pesysnbraTi BUKOHAHHS 3aKJIIOYHOTO €TAITy AOCIIKEHHS PO3POGIIEHO Ta EKCIIEPUMEHTAILHO
IepeBipeHo MeTOIMYHYy cucTeMy NpodisnizoBaHoi podeciiiHoi MiAroToBku ManbyTHIX (axiBliB y ramysi
HaHOMarTepiaslo3HaBCTBA [0 CTBOPEHHS HOBUX HAHOMAaTePiasliB NOABIMHOro NpusHayeHHs. CucreMa 6a3yeTbcs Ha
NO€QHAHHI IACTAHLIMHUX i 3MilIaHUX (OPMAaTiB HABUYAHHS, BUKOPMCTAaHHI TEXHOJIOTi CUHXPOHHOI Ta aCUHXPOHHOI
B3a€MO/Iii, a TAKOXK iHTerpallii JOoCIiAHNIILKO-OPi€HTOBAHOTO MiAX0AY B OCBiTHIN npouec. [TpoayKuisg BKIo4ae
KOMIIJIEKC METOAMK IUCTAHIiITHOrO HaBYaHHS 3arajbHOHAYKOBUX i IpodeciiiHo OpieHTOBaHUX AUCLMILIIH, 10
3a06e31e4yoTb OPMYBaHHA 3[aTHOCTI 3,00yBayviB 3/1iICHIOBATY CUHTE3 HAHOCTPYKTYP, JOCIiIKYBaTH iXHi
BJIACTUBOCTI, OL[iHIOBATU NOKA3HMKU SKOCTI Ta BUSHAYATU MOXKJIMBI HalIPSIMU 3aCTOCYBaHHSA Y TEXHOJIOTISAX
[o/BiHOTO IIpU3HaYeHHs. MeToAu4Ha cucTeMa rnepedayae BUKOPUCTAHHS Cy4YaCHUX 0a3 JaHUX i MporpaMHUX
IIPOAYKTIB JJ1s1 MOJI€JIIOBaHHSI CKJIaJly HaHOMAaTepiasliB Ta IPOrHO3yBaHHY iX QYHKI[iOHAJIBHUX XapaKTEPUCTHK, a
TaKOX POOOTY B LIEHTPAX KOJIEKTUBHOI'O KOPUCTYBAHHS OOJIaIHAHHSIM i3 MOXKJIMBICTIO BilIaJIeHOrO OOCTYILY.
EdexTnBHICTb CHCTEMU HiATBEPIKEHO ITeAaroriYHNM eKCIIEpUMEHTOM, IO 3aCBinuuB ii 3maTHICTh 3a6e31edyBaTi
dopmyBaHHs IpodeciiiHOi TOTOBHOCTI MaltOYyTHIX HAHOIH)XXeHepiB 10 IPOYKTUBHOI Aisl/IbBHOCTI B yMOBax
pecypcHux o6MesKeHb i TpaHcdopmallii OCBITHBOTO CepefoBUIIA.

ConiannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Tinsumennsa npogykrusHocTi npati, 3a6e3nedenns

IIPOMUCJIOBOCTI U1 HaceJIeHHS HOBMM BUIOM iHPOPMaLiiHO-KOMYHIKal[iHHUX [TOCTIYT
Bnyins HTII Ha moBKiJjLs:
Bnposaaskennss HTII: Bnposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy: 01.2025
3akiHyeHHs eTamy: 12.2025
Crno>kuBavi NpOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:

HasaBHicTb 6i3HecC-IJIaHY:
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