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Ha3Ba eramny: BukoHaHHs 3aBaHb epPCIIEKTUBHOTO MJIaHY PO3BUTKY HAYKOBOTO HAIpsiMy "MaTeMaTuyHi HayKu

Ta NpyupoHudi HayKu" CyMCBKOTO [I€P’KaBHOTO YHIBEPCUTETY
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3akiH4YeHHs eTamy: 12.2024

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAUYHOI 0coou (200 ITIB ¢izuyHOi 0c00H): Cymcbkuii nepkaBHMiL

yHiBepCUTET
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ByKOHaHHS 3aBJaHb IEPCIEKTUBHOIO IIJIaHY PO3BUTKY HAyKOBOT'O HAINpsAMY "MaTeMaTy4Hi HayKu Ta IPUPOJHNYL

Hayky" CYMCBKOTO [E€P>KaBHOI'O YHIBEPCUTETY

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Fulfillment of tasks of the perspective plan of development of a scientific direction "Mathematical sciences and
natural sciences" Sumy State University

Pedepar yKpaiHCBKOIO:

Y Mexax mpoeKTy «TexXHOJIOTiYHI OCHOBU HaHECEHHS KOMITIO3UTHHUX IIOKPUTTIB Ha BHYTPIIIHI UANTIHIPAYHI
[IOBEPXHi» O0yJI0 CTBOPEHO 6araTOCEKLiHUI IOHHUI pO3NWIII0BayY, 0 403BOJISIE OJHOYACHO HAHOCUTU
6araTOKOMIIOHEHTHI KOMIIO3UTHU 3 TPAJi€HTHOIO 3MiHOIO €JIEMEHTHOTO CKJany. JOCaiIKeHO 3a71eXHICTh
CTPYKTYpPHO-MOPQOJIOTiUHMX XapaKTePUCTUK KOHAeHcaTiB cucteMu Mo-Ti-Ta-Zr-W-Ni Big KoHIeHTpauii Hikesio
Ta TEXHOJIOTIYHUX ITapaMeTpiB GOpPMYyBaHHS IOKPUTTIB. BCTaHOBJIEHO, 1110 BUCOKOEHTPOIIiIiHi aMOp(Hi TOKPHUTTS,
oTpuMaHi npu KoHueHTpaii Ni ~8-15 at. %, 1eMOHCTpPyI0Th MiKpoTBepicTb ~10 I'Tla. [IOKpUTTS XapaKTepU3yIOThCS
CTabiNBbHICTIO 0 BUCOKOTEMIIEPATYPHOTO BiiNajy Ta MOKPAIIEHO 3HOCOCTIHKICTIO. Y paMKax MTPOEKTY
«IHHOBALIi1HI TEXHOJIOTI] OIIepaTMBHOIO BU3HAYEHHS 3a0pYJHIOIUUX PEUYOBMH» CUHTE30BaHO HAHOYACTHUHKU
crionyk NiO, ZnO, MgO, Zn25n04, CuxO, siKi cTanyu 0CHOBOIO [IJIs CTBOPEHHSI €KOJIOTIYHO 6€3[eYHMX HAHOUOPHUII
IJ1s1 IPYKY IIIBKOBUX CTPYKTYP. PO3p06s1€HO HU3bKOTEMIIEpATYPHI METOIM HAaHECEHHS IJTiBOK i3 BUKOPUCTaHHSIM
LIMX YOPHUJI, 110 O3BOJINJIO 3a0€31eYnTH BUCOKY SIKiCTb i KOHTPOJIb XapaKTepPUCTUK MaTepianis. [IpoBeneHo
IOCJiI)KEHHS CTPYKTYPHUX, ONTUYHUX, €JIEKTPUYHUX 1 (POTOEIEKTPUYHUX XapaKTEPUCTUK ITiBOK. Ha ix ocHOBI
BUTOTOBJIEHO OJHOIIAPOBIi Ta 6araTomapoBi CTPYKTYpHU 3 FeTEPONEPEXOLAMH, Ki Oy/Iv BUNIPOOYBaHi K CEHCOPU
rasis. [IpoBenieHi ekcrieprMeHTabHi JOCIIKEHH [10Ka3aJIHy, 10 CTBOPEHI CTPYKTYPU I€MOHCTPYIOTh BUCOKY
YyTJIUBICTb JO TOKCUYHUX rasis, Takux sik NO2, NH3, CO. lle po6uTh ix nepcrnekTuBHUMMU 1711 BUKOPUCTaHHS Y
CHACTEMaxX MOHITOPVHIY HaBKOJIUIITHBOTO CEPEOBUIIA, 30KpeMa J1JIs1 BUSBJIEHHS 320pyAHEHD, BUKJINKAHUX
BilICBKOBUMHM [isIMU. PO3p006JIeH] TEXHOJIOTII € €KOJIOTiYHO YUCTUMU, €HeproeeKTUBHUMY, HE BUMAraloTh
3aCTOCYBaHHSI JOPOTOro 00JIafHAHHS Ta TOKCUYHUX PO3YMHHUKIB, 110 POOUTH iX JOCTYITHUMU JJ1s1 BIIPOBaIKEHHS

K Y [IPOMUCJIOBUX, TaK i B JOCJIIHULBKUX YMOBAX

Pedepar aHIJIiHCBKOIO:

Within the project "Technological Foundations for Applying Composite Coatings on Internal Cylindrical Surfaces,"
a multi-section ion sprayer was developed, enabling the deposition of multi-component composites with gradient
changes in elemental composition. The dependence of structural-morphological characteristics of Mo-Ti-Ta-Zr-
W-Ni condensates on nickel concentration and coating formation parameters was studied. High-entropy
amorphous coatings obtained at a Ni concentration of ~8-15 at.% exhibited microhardness of ~10 GPa. These
coatings are characterized by stability under high-temperature annealing and improved wear resistance. Under
the project "Innovative Technologies for Rapid Pollutant Detection," nanoparticles of NiO, ZnO, MgO, Zn2Sn04,
and CuxO compounds were synthesized and used to create environmentally safe nanoinks for printing thin film
structures. Low-temperature methods for film deposition using these nanoinks were developed, ensuring high
material quality and precise control of their properties. The structural, optical, electrical, and photoelectric
characteristics of the films were studied. Based on these materials, single-layer and multilayer structures with
heterojunctions were fabricated and tested as gas sensors. Experimental studies demonstrated that these
structures exhibit high sensitivity to toxic gases such as NO2, NH3, and CO. This makes them promising for
environmental monitoring systems, particularly for detecting pollution caused by military activities. The developed
technologies are environmentally friendly, energy-efficient, and do not require expensive equipment or toxic
solvents, making them accessible for implementation in both industrial and research settings. These innovations



open the way for creating next-generation portable sensors and devices for pollution control and public safety

Impexc YIK: 669:66.095.8, 621.9.048.7:533.9

Koau TemaTHYHHUX PyOpPHK: 53.03.11.23, 55.20.15.19

KepiBHUKH po6OTH

BiacHe IlIpizBume Im's I10-6aThKOBI: Onanaciok Anarosniit CepriitoBud
HaykoBH#H CTYHiHB: 1. {.-M. H.

BueHe 3BaHHSI: nmpodecop

Inentudikarop ORCID ID:

HoparkoBa indopmamuist:

BiacHe IIpizBuie Im'sa I10-6aTbKOBI: [TepekpecTos Bsauecsas IBanoBuY
HaykoBH# CTYIiHB: 1. T. H.

BueHe 3BaHHSI: nmpodecop

InenTudikarop ORCID ID:

JoparkoBa indpopmamnist:

Bsiacue IlpizBuuie Im's I10-0aThKOBI: [Torpe6usk Onekcanap JIMUTPOBUY
HayKkoBui# CTYyIiHb: 1.0.-M.H.

BueHe 3BaHHSI: npodecop

InenTudikarop ORCID ID:

JopaTrkoBa iHdpopmamnist:

BiacHe IlIpizBuie Im'sa I1o-6aThKOBI: ITpouenko IBan IOxumoBny
HayKoBHI CTYIIHbB: 1. §.-M. H.

BueHe 3BaHHS: npodpecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI: Xomenko Osekciit BitamiiioBuy
HaykoBHH CTYHiHB: 1. {.-M. H.

Buyene 3BaHHS: npodecop

InenTudikarop ORCID ID:

JonaTkoBa iHdopmalist:



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

Ha3zga HTII yKpaiHCBKOIO: TexHOIOTiYHi OCHOBM HAHECEHHS KOMIIO3UTHVX TIOKPUTTIB HA BHYTPiLIHi
LUWJIiHAPUYHI IOBEPXHi. IHHOBALiliHi TEXHOJIOTii ONepaTUBHOrO BU3HAYEHHS 3a0PYIHIOIOUMX PEYOBYH, 11O

[OTPAIISIIOTh Y HABKOJIMIIIHE cepefoBulie (I'PyHTH, BOZA, IIOBITPS) BHACIINOK BifICBKOBUX il

Hassa HTII aHr/1ificbKO0: Technological Foundations for Applying Composite Coatings on Internal
Cylindrical Surfaces. Innovative Technologies for Rapid Detection of Pollutants in the Environment (Soil, Water,
Air) Resulting from Military Activities

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: TexHOJIOrI]

l'asmy3b 3acTOCyBaHHSI: OGOpPOHHA IIPOMUCIIOBICTD (IOKPUTTSL [i71s1 CTBOJIB 36poi); EKOJIOTi4HIIT MOHITOPUHT,
IIPOMHUCJIOBUI KOHTPOJIb 32 TOKCUYHUMU PEYOBMHAMU, CUCTEMHU O€3MeKM Ha 00'€KTaxX LUBIIbHOTO Ta BiliICbKOBOTO

INprU3HA4Y€HHA
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: Pospo6ieno 6araTocekiiiiiti ioHHi po3nuiioBadi, Ki 3a6€3Me4y0Th HAHECEHHS 6araTomapoBUx
KOMIIO3UTHUX IIOKPUTTIB Ha BHYTPIilLlIHI NOBEPXHi TPy6 i3 BUKOPUCTAHHSIM BUCOKOE(EKTUBHOTO [TO€JHAHHS
MarHeTpoOHHOTO e(peKTy Ta e(PeKTy IOPOKHUCTOrO KaToy. [IOKpUTTS, OTPMMaHi 3a JOTIOMOTOI0 LIUX PO3IUJII0BAYiB,
MaloTb BUCOKY aJresilo, 3HOCOCTIMKIiCTb Ta TEPMOCTa0i/IbHICTB, 110 3HAYHO IIPOJOBKY€E TEPMIH CIIY>XO1 CTBOJIIB
36poi. logaTKoBO po3p06sI€HO iHHOBaliMHI HAHOCTPYKTYPOBAaHi IIJIiBKA HA OCHOBI OKCUJHUX MaTtepiaiis (ZnO, MgO,
ZnoSnOq, CuO, NiO) 1151 CTBOPEHHS BUCOKOYYTJIMBUX CEHCOPIB rasiB, sKi 3[aTHi OIEPAaTUBHO NE€TEKTYBAaTH TOKCUYHI
pevoBuHu (NOo, NHo, CO). 3anporioHoBaHi HU3bKOTEMIIEPATyPHI METOY APYKY Ta PO3INUJIEHHS! HAHOYOPHUI
€KOJIOTi{YHO 6€e3I1e4Hi, EKOHOMIUHI Ta MPUIATHI 17151 CTBOPEHHSI CEHCOPIB Ha )KOPCTKUX i FTHYYKUX MiJIKJIaKax.

Po3pob6ieHi TexHOJIOTii Mal0Th IEPCIEKTUBU 3aCTOCYBAHHS B OOOPOHHI, €KOJIOTIYHill Ta e/IeKTPOHHI ramyssx

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJIMIIHBOTO CEPEIOBUINA,

ExkoHnomis enepropecypcis, EkoHOMig MaTepiaiB
Bnyins HTII Ha moBKiJjs:
BrnpoBags>keHnHs HTII: He snposamxero
ITpakTuyHa peasnizanis HTTI

IToyaToK eTamy:

3aKkiHYeHHs eTamy:

Crno>kuBavi NPOAYKILii: MinicrepcTBo 060poHu Ykpainu; Ekosiorivni opranisauii; [[poMucioBi mignpremcTsa;

HaykoBsi ycraHoBu

IlepcneKTHUBHI PUHKH: Vkpaina, €C, CIIA

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IloTpiOGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJaIOTHCS iHBECTOPY IIiCJIs 3aBepIIeHHs POOOTH:
HasaBHicTb Oi3Hec-1JIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH..
OuiKkyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JoaaTtkoBa iHpopmamnist:
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