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4. JI>kepeJia Ta HanIpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEeHTPAJIbHUM OPIraHOM BUKOHABYOI BJIaIM, aKaieMi€lo HayK

(rO;IOBHMMU PO3IIOPSAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 2201040

Hampsm ¢inancyBanHs: 2.1 - pyHIaMeHTasbHI JOCTiIXEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynuii oo6car dinancyBanHs 3a 3piTHMH eTam: 1063.300 THC. TpH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

"HaykoBuii HampsMOK «MareMaTtnyHi HayKu Ta NpUPOjHMYi HayKu»- 2021 YepHiBEUbKOTO HAliOHAJIbHOIO YHIBEPCUTETY iMeHi

IOpist GengproBuya”

Ha3zBa po6oTH (aHrJI)

Scientific direction "Mathematical sciences and natural sciences'-2021 of Chernivtsi National University name dafter Yuriy
Fedkovych

Pedepar (yxp)

[TpoBeneHO (POPMYBaAHHS Ta JOCHIIPKEHHS CTPYKTYPOBAHMX BEKTOPHUX ONTUYHUX I1OJIiB 3 METOI0 CTBOPEHHS CUCTEM YIIPABJIiHHS
PYXOM HaHOYACTUHOK; PO3POOJIEHO HOBI METOMB Il alpOGOBAaHO OPUTiHAJIBHMAX CHCTEM ABOMIPDHOI MOJspu3auniiHo-(asoBoi i
nudysiriHoi Tomorpadii nudysHMX mapiB 6i0JOriYHUX TKAHMH i MJIBOK 6i0JIOTiYHMX PifyH; MOOYJOBHA MOCIZOBHA KBAaHTOBA
Teopii eHepreTMYHUX CIEeKTPiB, IEepPeHOPMOBAHMX B3aeMOJi€l0 3 (OHOHAMHM YCiX TiJIOK y HAHOCTPYKTYpaX, SIK OCHOBHHUX
CKJIQZIOBUX €JIEMEHTaX CyYaCHUX KBAaHTOBUX KAaCKaJHUX JEeTEeKTOPiB iH(padepBOHOro [janasoHy; CTBOPEHi JETEKTOpU Ta
(orompuiiMayi BUCOKOEHEPTETUYHOTO BUNPOMIHIOBAaHHS HA OCHOBI TeIypUAY KaAMilo i MOro TBepAMX PO3YMHIB 3 3aJAHUMHU i
BiATBOPIOBAHVMMH €JIEKTPUYHAMY, (OTOENEKTPUYHUMU i JETEKTYIOUMMHU BJIACTUBOCTSMU; BCTAaHOBJIEHO 3aKOHOMipHOCTI
(popMyBaHHS CTIMKUX CTPYKTYPHHUX i (Pa30BHX CTaHiB, a TaKOX NEPEXOXiB MK HUMM Y HAHOCHACTEMaxX Pi3HOI BUMIPHOCTi Ta
MIpUPOAY (HAMIBIPOBITHUKOBUX HAHOTETEPOCTPYKTYPAX, KAaTANITUYHUX HAHOYACTUHKAX, OQHOLUIAPOBUX BYIJIELIEBUX HAHOTPYOKaX,
MOJIEKYJISIDHUX KBa3iMarHiTHUX MaTepiasiax) 3 ypaXyBaHHSIM BHYTPIlHiX B3a€MOJill Ta BILUIMBY 30BHIIIHIX YMHHUKIB; pO3PO0JIEHO
CXEMU aCHMMIITOTMYHUX i YMCJIOBO-aHAJITUYHUX METOMIB Ta iX OOIPYHTYBAaHHS [Ji MIWPOKUX KJIACIB PETYJIIPHO i CHUHIYJISIPHO

36ypeHux gudepeHlianbHO-Pi3HULIEBUX i TudepeHLianbHO-QYHKLIIOHANbHUX PiBHSIHb.
Pedepar (aHrI)

The formation and study of structured vector optical fields was carried out in order to create systems for controlling the
movement of nanoparticles; new methods were developed and original systems of two-dimensional polarization-phase and
diffusion tomography of diffuse layers of biological tissues and films of biological fluids were tested; constructed consistent
quantum theory of energy spectra renormalized by interaction with phonons of all branches in nanostructures as the main
constituent elements of modern infrared quantum cascade detectors; detectors and photodetectors of high-energy radiation
based on cadmium telluride and its solid solutions with specified and reproducible electrical, photoelectric and detecting
properties have been created; regularities were established for the formation of stable structural and phase states, as well as
transitions between them in nanosystems of various measurability and nature (semiconductor nanoheterostructures, catalytic
nanoparticles, single-walled carbon nanotubes, molecular quasi-magnetic materials), taking into account internal interactions
and external factors; developed their schemes of asymptotic and numerical-analytical methods and their justification for wide
classes of regularly and singularly perturbed differential-difference and differential-functional equations.

Inpexc YIK: 544.23;544.25;678, 515.1, 517, 539.2; 538.90405;548 , 535; 539.183 /.184; 681.7; 77 , 535.14; 535.33:621.373.8 , 546; 54~
386

Kopu Temarnynux pyopuk HTI: 31.25, 27.19, 27.23, 29.19, 29.31, 29.33, 31.17
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1



HasBa npoaykuii (ykp): CucteMy ynpasiiHHSI pyXOM HaHOYaCTHMHOK; OPUTiHaIbHI CUCTEMU JBOMipHOI NOJIspu3aLiiiHo-($a30Boi i
IudysHoi Tomorpadii audy3HUxIapiB 6i070MYHAX TKAHUH i MJIIBOK 6i0JIOTiYHUX PiAMH; IOCTiI0BHA KBAHTOBY TEOPIIO
€HepreTUYHUX CIIEKTPiB, IEPEHOPMOBAHUX B3aeMOZi€lo 3 GOHOHAMU YCiX TiJIOK Yy HAHOCTPYKTYPax, SIK OCHOBHHUX CKJIQJIOBUX
€JIEMEHTaX Cy4YaCHUX KBaHTOBUX KaCKaJJHUX JeTeKTOpiB iHppauepBOHOrO ialla3oHy; AETEKTOPH Ta poTonpuitmMayi
BACOKOEHEPTreTUYHOTO BUIIPOMIHIOBAHHS HAa OCHOBI TENYPUY KaAMilo i 1Oro TBepAMX PO3YMHIB 3 3aJaHVMH i BiiTBOPIOBAHUMU
€JIEKTPUYHUMHU, (POTOEIEKTPUIHUMY | JETEKTYIOUMMH BIACTUBOCTSIMU; KPUTEPIi CTPYKTYPHUX MOPYLIEHb Y KPUCTAIYHUX
Mmarepiasax, 3a JOMOMOr0I0 HepyHHIBHUX METOZB, SIKi TPYHTYIOTbCS Ha BULLi Audpakuii X-IIpoMeHiB Ta MeTO/IiB 6araTopiBHEeBOI
06POOKM €KCIIEPUMEHTAJIbHUX X-[IPOMEHEBHX Ta €JIEKTPOHHUX CUTHAJIIB; MOJIIKPUCTaiYHi HAHOCTPYKTYpPOBaHi IJIiBOK
MIPUPOIHOrO OKCUY ceseHiny ingio (InSe) 3a mannmu peHTreHiBebKoi fudpakromeTpii MmogudikoBannm metonom lleppepa i
MeTozioM BinbsimcoHa-Xosa; rerepocTpykTypu , TutaH(IV) okcug — 6apBHUK — MOJieNIOKCUIIponinikap6aszon’. CiekTpu
Iudy3HOTO BiOMBaHHS, SKi TpPaHCPOPMOBAHI Y CIIEKTPY TIOTJIMHAHHS T€TEPOCTPYKTYP Pi3HOTO KiJIbKICHOTO CKJIa/ly; HOBi CXeMHU
ACHMIITOTUYHUX | YMCIOBO-aHAJIITUYHUX METO/IIB Ta iX OGTPYHTYBaHHS /1Sl KJIACiB PETYJISIPHO i CUHTYJIIPHO 30ypPEeHNX

IudepeHLianbHO-Pi3HELEBUX i JU(epeHioHaNbHO-QYHKIIOHAIbHUX PiBHSIHb.

Hassa npoaykuii (aurJi): Control systems for the movement of nanoparticles; original systems for two-dimensional polarization-
phase and diffuse tomography of diffuse layers of biological tissues and films of biological fluids; consistent quantum theory of
energy spectra renormalized by the interaction with phonons of all branches in nanostructures as the main constituent
elements of modern infrared quantum cascade detectors; high-energy radiation detectors and photodetectors based on
cadmium telluride and its solid solutions with specified and reproducible electrical, photoelectric and detecting properties;
criteria for structural disturbances in crystalline materials, using non-destructive methods based on the phenomenon of X-ray
diffraction and methods of multilevel processing of experimental X-ray and electronic signals; polycrystalline nanostructured
films of natural indium selenide oxide (InSe) according to X-ray diffraction data by the modified Scherrer method and the
Williamson-Hall method; heterostructures "titanium(IV) oxide - dye - polyepoxypropylcarbazole". Diffuse reflectance spectra
transformed into absorption spectra of heterostructures of various quantitative composition; new schemes of asymptotic and
numerical-analytical methods and their justification for classes of regularly and singularly perturbed differential-difference and
differential-functional equations.

OuikyBaHi pe3yabraTti: Metonu, Teopii
I'anyss 3acrocyBanHs: 73.10.1 — JlocigkeHHs i po3p0O6OKM B rajyy3i NpMPOJHNYNX HAYK

Onuc npoaykuii (yKp): Moziesnb OTOKIB €Heprii B ONTUYHOMY I10J1i, CTBOPEHUX 32 JJOTIOMOT0I0 ONTUYHUX €JIEMEHTIB;
6araronapaMeTpudHa MioJisiep-MaTpuyHOi MOJiesIb KOMILJIEKCHO] (ha30Boi (JIiHilHE Ta UUPKYJISIPHE ABOIIPOMEHE3aIOMJIEHHS
MOJIIKPUCTAIYHAX MEPEXK) Ta aMILTITYJHOI (JIIHIMHMI Ta KPYTOBUI IUXPOi3M MOJIIKPUCTANTIYHAX MEPEXK) aHi30TpoIIii 61010TiYHMX
MpenapariB TKaHVH i PifyH OPraHiB J0JMHU Ta MIojiep-MaTpuyHi iHBapianTu (MMI), sIKi XapakTepu3ylOTh OISIPU3ALLiNAHI
IIPOSIBY TaKMX MEXaHi3MiB; aHa/IITUYHI BUpa3u (PyHKLiH 3B’13Ky Ta TraMiJIbTOHIaHIB €71eKTPOH-(OHOHHUX CUCTEM Y 300paskKeHHi
YKCeJ 3aII0BHEHHS 33 BCiMa 3MiHHMMU CUCTEMHU; PO3PAaXyHKOBA MOJEJIb BIACTUBOCTEN (3aJIEXKHOCTI Bill BEJIMYMH B3a€MOJi
KBa3i4YaCTUHKU 3 (GOHOHHUMU MOJIAMU) IEPEHOPMOBAHOTO €HEPTETUYHOTO CIIEKTPA Ta CEPEIHIX Ynces (POHOHIB B OCHOBHOMY I
yCiX caTeJliTHMX CTaHaX CUCTEMU; MOJIEJIb N1epebiry PpisuuHMX NPOLECIB y CTBOPEHUX JAETEKTOPHUX Ta POTOUYTIUBUX CTPYKTYPaAx
y 3aJI€)KHOCTI Bifl, KOHCTPYKLIMHMUX OCOOJIMBOCTEN i TEXHOJIOTIYHUX MPOLECIB, @ TAKOX pO3p06Ka HOBUX Ta MOKPAIIEHHS iCHYIOUMX
METO/IiB aHaJIi3y iX €JIEKTPUYHUX i POTOENEKTPUYHUX BIACTUBOCTEH, TIOKPAIEHHS iX MapaMeTPiB; METOA BUSHAUEHHSI
NopylleHb Y KpUCTANIYHUX MaTepianax, gKi pyHTYIOTbCS Ha siBUML AA(pakuii X-TPOMEHiB Ta METOIiB 6araTopiBHEBOi 0OPOOKH
€KCIIepUMEHTaJIbHUX X-TIPOMEHEBUX Ta €JIEKTPOHHUX CUTHAJIiB; Habip mapameTpiB, 10 3a7at0Th (a30BUil CKIA[, IJ1iBOK
NpUpPOAHOro okcuny InSe, MacoBy/06’eMHy YacTKu (a3, sKi BXOJSATh IO CKJIAAy OKCUAY, CEPEeHI 3HaU€HHSs PO3Mipy KPUCTaJIITiB
KOXKHOI i3 a3 a Takoxx Mikpogedopmallii KprcTaaiyHUX IPAaTOK; YUCIIOBI MOJIeJIi ITPOLECIB, SIKi OMUCYIOThCS IudepeHLiaTbHUMU

PIBHSIHHSIMU 3 POGOBOIO MOXiJHOIO.

ConianpHO-eKOHOMIYHA cripsimoBaHicTh HTII: [TosinmeHHs IKOCTi KUTTS Ta 3[I0POB'SI HACEeJIeHHS], €(PEKTUBHOCTI TiarHOCTUKU

Ta JIIKyBaHHS XBOpUX, 3a6€3Me4ueHHs IIPOMHUCIIOBOCT] Y1 HAaceJIEeHHs] HOBUM BHAOM iHPopMaliiHO-KOMYHIKaliHUX TIOCITYT
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP

BnpoBamyxkennss HTII: Pe3yspTaTy ony6JlikoBaHi y 67 Ipalsx: CTAaTTsX, IaTEHTax, Te3ax, MOHOrpadisix

Crpoku BrnpoBamkeHHs: 07.202112.2021

Bupo6nuk npoaykuii: YHY imeni IOpis ®enbkoBrya

CnoskuBavi npoaykuii: HarjionanpHUH TeXHIYHUN yHiBepcuTeT YKpaiHu «KHIBCbKUH MOMITEXHIYHUI iHCTUTYT», [HCTUTYT
¢pisnunoi ontuku MOHMC Ykpainu, XapkiBCbKUil HallioHanbHUI yHiBepcuTteT imeHi B.H. Kapasina, KuiBcpkuil HallioHasbHUN

yHiBepcuteT iMmeHi T.I'. [lleBueHKa, IHCTUTYT Pisuku OfecbKoro HalliloHaJIbHOIO yHiBEpCUTETY iMeHi 1.I. Me4HUKOBa,



JHinpoBceKuil HallioHaIbHUI yHiBepcuTeT iMeHi Onecst ['oHvyapa, HallioHanpHUH yHiBepcTeT iMeHi I0pis ®eabkoBrya
IlepcriekTHBHI pHHKH: YKpaiHa
IIpaBa iHTeseKTyas1bHOI BiacHOCTI: [101aHO 3a51BKY HA BUAAYY OXOPOHHOTO JOKYMEHTY, B YkpaiHi

®opmu Ta ymoBH nepegaui npogykuii: CriinipHi HIJJKP
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