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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

BuKOHaHHS 3aBJaHb [IEPCIIEKTUBHOTO IIJIaHY PO3BUTKY HAyKOBOT'O HAIpsMYy «MaTemMaTU4Hi HayKu Ta IPUPOJHNYI

HayKu»

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of a long-term plan for the development of a scientific direct "Mathematical Sciences and Natural

Sciences"

Pedepat yKpaiHCBKOIO:

OO6’eXT HOCIIPKEHHS — OPTaHiuHi CBITJIOBUNIPOMIHIOBaJIbHI IT€TEPOCTPYKTYPHU 3 TEPMOAKTUBOBAHOIO JOBIOTPUBAJIOIO
(dJyopecleHIiel0 Ta HAHOCTPYKTYPHI IEPETBOPEHHS Y BiIKPUTUX HEOQHOPIIHUX CepefoBulax. MeToo poboTu €
BUKOHAHH 3aBJaHb BiANOBIIHO 0 NPIOPUTETHMX TEMATUYHUX HAMPAMIB, 3a3HadyeHux Ha 2023 pik y po3gini 2
[lepcreKTUBHOTO IJIaHy PO3BUTKY YepKachKOTo HalliOHAJIBHOTO YHiBEPCUTETY iMeHi bormana XMeapHULIBKOTO 32
HAayKOBUM HaNpsMOM «MaTeMaTHU4Hi Hayku Ta IpUpOAHUYI HayKu» 3a nepiog 3 2021 no 2025 poku (JopaTok 1 1o
Jorosopy N2 B® /46-2021 Big 02.08.2021 p.), a came y 2023 poui «JocmigKeHHS] OpTaHiYHUX
CBITJIOBUIIPOMIHIOBAJIbHUAX F€TEPOCTPYKTYP 3 TEPMOAKTMBOBAHOIO IOBIOTPUBAJIOI0 (PIIyOPECLEHIIi€I0 Ta
HAaHOCTPYKTYPHUX I1I€PETBOPEHD Y BiIKDUTHX HEOJHOPIJHUX CEPEAOBUIIAX». Pe3ysbTaTi pob0TH Ta iX HAyKOBa
HoBu3Ha: OTPUMAaHO JaHi MO0 €JIEKTPOHHOI OyI0BM €KCUIJIEKCIB, POJIi JIOKAJIbHUX TPUILJIETHUX CTAHIB Ta BILIUBY
CIiH-OpO6iTayIbHOI B3aeMOJii Ha €(PEKTUBHICTb TEPMIYHO aKTMBOBAHOI YIIOBiJIbHEHOI (pJIyOpeCLeHllii B OpPraHiYHuX
CBITJIOBUIIPOMiHIOBAJIbHUX [€TEPOCTPYKTYpaxX. Po3pobiieHo MeTo repenbdadeHHs TyCTUHU KpUCTalivyHoi dasu
MOJIEKYJISIPHUX KDUCTAJIiB Ha OCHOBI PO3PaxyHKiB 6a31Cy KPUCTaJy y BaKyyMi HalliBEMIipUYHUM METO0M PM7.
Po3pob6seHa HOBa aHaliTUYHA MOJIEJIb OHOYACHOTO POCTY 3€PEH NPOMDKHUX (a3 i3 6aMOyKOBOIO HAHOCTPYKTYPOIO
i ToBIMH 1XX (a3 y IpolLecax peakuiiiHoi Audysii; npogoBKeHa po3pobKa y3araJbHEHOTO CEPeIHbONIOIbOBOTO
CTOXAaCTUYHOTO METOJy MOJIEJIIOBaHHS KpUCTasi3alii ABo- Ta 6araTopa3zHNX €eBTEKTUYHHUX Ta OisII€BTEKTUIHUX
CIJIABiB i3 piIKOro CTaHy (HalpasjlieHa €BTEKTUYHA KPUCTAi3allisl) Ta ra30BOro CTaHy. BCTaHOBIEHO KOpEJISLiio MK
KiHETUKOIO CTPYKTYPHUX [1€PETBOPEHD i Pi3NKO-XiMIYHUMU XapaKTEPUCTUKAMU CyCIeH3il [IpU rifpoMexaHiYyHOMY
CHHTE31 HAHONOSICIB MEHTAOKCUAY BaHAIII0 Y IIPOLECi iIHTEHCHMBHOTO NE€PEMILTyBaHHSI BOGHUX CYCIIE€H311 IOPOUIKIB
BUXiIHOI pe4oBrHU. [IpOBENEHO ONMC TEXHOJIOTIYHUX ITPOLECIB 1171 MOKPALEHHS CTPYKTYPY KOHCOJIiJOBAaHUX

METOO0M €JIEKTPOICKPOBOTO CITiKaHHA ITOPOILKIB Mifli B pe3yJIbTaTi iX TOKPUTTS OJIOBOM.

Pedepar aHIJIiHCBKOIO:

Research object is organic light-emitting heterostructures with thermally activated long-lived fluorescence and
nanostructural transformations in open heterogeneous environments. The goal of the work is to accomplish tasks
in accordance with the priority thematic directions outlined for the year 2023 in Section 2 of the Prospective
Development Plan of Bohdan Khmelnytskyi Cherkasy National University in the scientific field "Mathematical
Sciences and Natural Sciences" for the period from 2021 to 2025 (hereinafter referred to as the Prospective Plan),
as indicated in Appendix 1 to Contract No. B® /46-2021 dated August 2, 2021. Specifically, in 2023, the focus is on
the priority thematic direction "Investigation of organic light-emitting heterostructures with thermally activated
long-lived fluorescence and nanostructural transformations in open heterogeneous environments," as outlined in
the mentioned document. Results and novelty. Obtained data on the electronic structure of exciplexes, the role of
local triplet states, and the influence of spin-orbital interaction on the efficiency of thermally activated delayed
fluorescence in organic light-emitting heterostructures. Developed a method for predicting the density of the
crystalline phase of molecular crystals based on calculations of the crystal lattice in a vacuum using the semi-
empirical PM7 method. Developed a new analytical model for simultaneous grain growth of intermediate phases
with bamboo nanostructure and the thickness of these phases in reactive diffusion processes. Established a
correlation between the kinetics of structural transformations and the physico-chemical characteristics of the



suspension during hydro-mechanical synthesis of vanadium pentoxide nanobelts through intensive mixing of
aqueous suspensions of starting material powders. Conducted a description of technological processes to improve
the structure of powders consolidated by spark plasma sintering through tin immersion coating.

Inpekc YIK: 53,54

Koau TeMaTHYHHX PYyOPHK: 29, 31
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazsa HTII yKpaiHCBKOIO: BukOHaHHS 3aB/aHb [EPCIIEKTUBHOTO IIJIaHy PO3BUTKY HAYKOBOTO HATIPAMY

«MaremaTn4Hi HayKU Ta IPUPOJHMAYI HAyKN»

Ha3zpa HTII anrJiiicbKo010: Development of a long-term plan for the development of a scientific direct

"Mathematical Sciences and Natural Sciences"

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: MeTtoay, Teopii

I‘a.nysb 3aCTOCYBaHHSI: [IpupogHUyi HAyKX Ta MaTeMaTUYHi HAyK1
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: PesysnbraTu noCiigKeHHS €1€EKTPOHHOI CTPYKTYPY €KCUIUIEKCIB, POJI JIOKAJIIbHUX TPUIIETHUX CTAHIB
Ta BIUIMBY CIIiH-Op0iTasIbHOI B3aeMOZii Ha €(PeKTUBHICTb TEPMIUHO aKTMBOBAHO] YIIOBiIbHEHO] (PiIyopeCLeHLii
MEeTOJIAMU Cy4aCHOTO KBaHTOBO-XiMiYHOTO MOJEJIIOBAHHS MOXKYTb OYTH 3aCTOCOBAHi 17151 BUpillIEeHHS TPO6JIeMHU
HU3bKOI epeKTUBHOCTI TEPMIYHO aKTMBOBAHOI YIIOBiIbHEHOI JIyopeclieHllii B OpraHiYHux
CBITJIOBUIIPOMiHIOBaJIbHUX reTepocTpykTypax OLEDs. Pe3ysibTaTu IpOrHO3yBaHHS I'yCTUHU KPUCTAiYHO]i (pa3y Ha
OCHOBi PO3PaxyHKiB i30JIbOBaHUX y BAKyyMi MOJIEKYJI MOXXYTb OyTHU 3aCTOCOBAHi 7151 BUPiLIE€HHS IPO6IeMU
BM3HAYEHHS] EHEPTreTUYHUX XapPaKTEPUCTHK MOJIEKYJISIPHMX KPUCTAJIB 1711 CTBOPEHHSI HOBUX €HEPTrOEMHUX
MarepiasiB 3 NigBUIIEHUMU AETOHALIMHMMY XapaKTepPUCTUKaMU. Pe3ysibTaTi JOCIIiIP)KEHHS CUHEPril peakUiiHoi
I1ysii Ta pOCTy 3epeH Npu TBEPAOPA3HUX peaKlisix, NIPOrHO3yBaHHS €BOJIOLiI HAHO- Ta MIKPOCTPYKTYp 6iHapHUX
CILJIaBiB [IPU €BTEKTUYHIN KpUCTasIi3alii Ta KOHTAKTHOMY IJIABJIEHHI B BEJIMKUX T'PAJli€HTaX KOHLIEHTPaLlii, 8 TaKOX
€BOJIIOLi] HAHOCTPYKTYp IIPU CIIiBHAIIMJIEHHI KOMIIOHEHTIB i3 ra3oBoi a3y 3 0HOYaCHOIO cenapaliieto ¢as B
HapOCTAaIoYil IJIiBLII MOXKYTb OyTY 3aCTOCOBaHI 1J1s1 BUPilllEHHs1 TPO6JIeM IIPOTHO3YBaHHS €BOJIIOLiI HAaHO- Ta
MIKPOCTPYKTYP y BEJIMKUX rpajiieHTax KOHUEHTpalii. Pe3yabTaTy JOCIiIKEHHS KOpeLii MK KiHETUKOIO
CTPYKTYPHUX [IepPETBOPEHb i (i3KO-XiMiYHMMHU XapaKTepPUCTUKAMU CyCIIeH3ii IIPU rilpoMexaHiYyHOMY CHHTe3]
HAaHOIIOSCIB IEHTAOKCUlY BaHAil0 y MPOLECi IHTEHCUMBHOIO MePEMIlyBaHHS BOLHUX CYCII€H3il TOPOILIKIB BUXiAHO]
PEYOBMHU MOXYTb OYTH 3aCTOCOBaHI [1J151 BUPIlIeHHS IIPOOJIEM OINTUMI3allisl IPOLeCy CUHTE3Y HAHOPO3MipHUX
MarepiasiB 3 Hanepe[] 3aJaHUMU BJIACTUBOCTSIMU. Pe3ysbTaTy JOCTiIKEHHS pOCTy a3 Ta MOPOYTBOPEHHS B
KOHTAaKTHHUX 30HAax B Pe3yJIbTaTi KOHCOJiJallii MiZHMX MOPOIIKIB 3 iMEPCITHUM MTOKPUTTSIM OJIOBOM METOJAMU
€JIEKTPOICKPOBOTO CIiKaHHSI MOXKYTb OyTU 3aCTOCOBaHI 1151 BUPillIEHHS TPO6JIEM CTBOPEHHS KOMIIO3UTHUX

Marepiais 3i cneu@iyHMMY BIACTUBOCTSIMU T2 PO3POOKM HOBUX TEXHOJIOTIN y cdepi eJIeKTPOICKPOBOrO CITIKaHHSL.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Posmupenns cyyacHux 3HaHb i3 IPUPOJHMYMX Ta

MATEMATUYIHHNX HAYK
Bnyins HTII Ha moBKiJjs:
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ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 04.2023
3akiH4YeHHs eTamy: 12.2023
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IlepcneKTHBHI pHHKU: Kpainu €sporu
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