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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

"HaykoBuii HanpsIMOK «MaTeMaTH4Hi HayKy Ta NpUpogHMUdi HayKu»- 2021 YepHiBebKOro HalliOHAJIbHOTO

yHiBepcuTeTy iMeHi Opis GenpkoBuya”

Ha3sBa po60oTH aHIJIiHCBHKOIO:

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

Pedepat yKpaiHCBKOIO:

[IpoBeseHo GOpPMyBaHHS Ta AOCTIIKEHHS CTPYKTYPOBAaHUX BEKTOPHUX ONTUYHUX TI0JIiB 3 METOIO CTBOPEHHS
CHCTEM YIIPaBJIiHHS PyXOM HaHOYaCTHHOK; PO3p00JIEHO HOBI METOMB 11 allpOOOBAHO OPUTiHAJIBHUX CUCTEM
IBOMipHOI nosisipu3auitHo-¢azosoi i audysiitHoi Tomorpadii Audy3HUx mapis 6i010TiYHMUX TKAaHUH i IJIIBOK
6iosIoriyHUX PifyH; TO6YNOBHA [1OCIiOBHA KBAHTOBA T€OPii €eHepreTUYHMX CIIEeKTPiB, IepEHOPMOBAHUX
B3aeMoli€l0 3 POHOHAMMU YCiX riJIOK Y HAHOCTPYKTYpPaX, 1K OCHOBHHUX CKJIQ[IOBUX €JIEMEHTAX Cy4YaCHUX KBaHTOBUX
KAaCKaJHUX AETEKTOPiB iH(ppauepBOHOrO [iala3oHy; CTBOPEHI IeTeKTopU Ta GOTONPUIIMadi BUCOKOEHEPTeTUIHOTO
BUINIPOMIHIOBaHHS Ha OCHOBI TEJYPULY KaAMIIO i MIOT0 TBEPAUX PO3YMHIB 3 334aHUMMU i BiITBOPIOBAHUMU
€JIEKTPUYHMMU, (POTOETIEKTPUYHUMH i IE€TEKTYIOYMMU BJIACTUBOCTSIMU; BCTAHOBJIEHO 3aKOHOMIPHOCTi (POPMYyBaHHS
CTilIKUX CTPYKTYPHUX i (Pa30BUX CTaHiB, @ TAKOXK I1€PEXOLiB MK HUMHU Y HAHOCUCTEMAX Pi3HOI BUMIPHOCTI Ta
IpUpOAY (HaMiBIPOBIIHUKOBUX HAHOTE€TEPOCTPYKTYPAX, KaTaJiTUYHMX HAHOYACTUHKAX, OGHOLIAPOBUX BYTJIELEBUX
HAaHOTPYOKax, MOJIEKYJIIPHUX KBa3iMarHiTHUX Marepiajsiax) 3 ypaxyBaHHSIM BHYTPIIIHIX B3a€MO[Iill Ta BIJIUBY
30BHIIIHIX YMHHUKIB; pO3P0O06JIEHO CXEMU ACUMIITOTMYHUX i YACJIOBO-aHAITUYHNX METOJiB Ta iX OOIPYHTYBaHHS
17151 IIMPOKUX KJIACIB PETYJISIPHO i CUHTYJISIPHO 30yPEeHUX IA(EepPeHLialbHO-PI3HMLEBUX i AU epeHLiaTbHO-

(PYHKILiOHAIbHUX PiBHSHb.

Pedepar aHI1iliCbKOIO:

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.

Inpekc YK: 544.23;544.25;678, 515.1, 517, 539.2; 538.91405;548 , 535; 539.183 /.184; 681.7; 77 , 535.14;
535.33:621.373.8 , 546; 54-386
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InenTudikarop ORCID ID:
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: CucTemy ynpaBiiHHA PYyXOM HAHOYACTMHOK; OPUTIHAIbHI CUCTEMU JJBOMIPHOI
NoJIsIpU3alifHO-(a3oBoi i Audy3Hoi Tomorpadii nu@ys3HUXmapiB 6i010TiYHNX TKAHUH i TIJTIBOK 6i0JIOTIYHUX PiINH;
IIOCJIiIOBHA KBAHTOBY TEOPil0 EHepreTUYHNX CIIeKTPiB, IePEeHOPMOBaHUX B3aeMOJIi€l0 3 GOHOHAMH YCiX TiJIOK y
HaHOCTPYKTYPaX, 1K OCHOBHHUX CKJIQ[JOBUX €JIEMEHTAX CY4aCHUX KBAHTOBUX KaCKaJHUX IE€TEKTOPIB
iH(ppauepBOHOTO Hjana3oHy; AETEKTOPU Ta (POTONPUIMAYi BUCOKOEHEPIeTUYHOTO BUIIPOMiHIOBaHHS HA OCHOBI
TeJypUAy Kagmilo i Horo TBepAUX pO34MHIB 3 33aHUMU i BiITBOPIOBAHUMU €JIEKTPUYHUMU, (POTOETIEKTPUIHUMU i
IETEKTYIOUNMU BJIACTUBOCTSIMU; KPUTEPii CTPYKTYPHUX MTOPYLIEHD Y KPUCTAIIYHUX MaTepiasax, 3a JOIOMOTO0
HEepYMHIBHUX METO/IB, SIKi IPYHTYIOTbCS Ha IBUILi AudpakLii X-IpoMeHiB Ta METOAiB 6araTopiBHEBOi 06POOKHU
€KCIIEPMMEHTAIBHUX X-TIPOMEHEBUX Ta €JIEKTPOHHUX CUTHAJIIB; TIOJIIKPUCTAJiYHI HAHOCTPYKTYPOBaHi IJIiBOK
IIPUPOJHOrO OKCUIY cesieHiny iHaito (InSe) 3a maHUMU peHTreHiBCbKOi AudpakToMeTpii MOInPiKOBAHNM METOJOM
Illeppepa i MeTogom BinbsamcoHna-Xosa; reTepoCTpyKTypH ,TuTaH(IV) okeup — 6apBHUK —
noJlienoKcunponiskap6azon”. Crekrpu gu@y3Horo Bii6MBaHHY, sIKi TPaHC(OPMOBAHI y CIEKTPU NOIJIMHAHHS
reTePOCTPYKTYP Pi3HOIO KiJIbKICHOTO CKJIA[ly; HOBi CX€MU ACUMIITOTUYHUX I YMCJIOBO-QHATITUYHMX METOIB Ta iX
OOrpyHTYBaHHS [J1s1 KJIACiB PEryJyIsIpHO i CUHTYJIIPHO 30ypeHuX AudepeHiaabHO-pi3HeeBUX i

IvdepeHLioHanbHO-QYHKIIOHATBHUX PiBHSIHb.

HaszBa HTII anrJificbKo0: 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.

HTII, sixy nepezn6a4asiocsi CTBOPUTH:

Ipuyunu, yepes siki HTII He 0yJi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: MeTtoay, Teopii

T'asy3s 3acTocyBaHHs: 73.10.1 - JloctimkeHHs i po3pOoOKY B rajysi IPUPOAHIYNX HAYK
PeecTpanifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Mogens notokiB eHeprii B ONTUYHOMY 110711, CTBOPEHUX 32 IOTIOMOTOI0 ONTUYHUX EJIEMEHTIB;
6araTonapameTpuiHa M1ojyiep-MaTpUYHOI MOJeJib KOMIIJIEKCHOI (a30Boi (JiHiMHe Ta HUPKYJIsIpHE

I BOIIPOMEHE3ATIOMJIEHHS MOJIKPUCTATIYHUX MEPEXK) Ta aMIUIITYOHOI (JIiHIHUI Ta KPYTOBUM IUXPOi3M
MOJIIKPUCTAJIIYHUX MEPEe’K) aHi30TpoIIii 6i0JI0TiYHMX [TpernapariB TKaHUH i pigyH OopraHis JI0AuHU Ta Miosiep-
MarpuyHi iHBapianTu (MMI), sIKi XapakTepu3yIoTh NOJIpU3aLiiiHi IPOsBU TAaKUX MEXaHi3MiB; aHAIITUYHI BUpa3u
(YHKILil 3B’13Ky Ta raMiJIbTOHiaHIiB €71eKTPOH-(GOHOHHUX CUCTEM Y 300p>KEHHI YMCel 3alI0BHEHHS 32 BCiMa
3MiHHMMU CACTEMHU; PO3PAXyHKOBA MOJIEJIb BJIACTUBOCTEN (3aJIEXKHOCTI BiJl BEJIMYUH B3a€MOJIil KBa3i4YaCTUHKU 3
(HOHOHHMMU MOZAMU) IEPEHOPMOBAHOTO €HEPreTUYHOTO CIEKTPa Ta CEPEAHIX Ynces (POHOHIB B OCHOBHOMY I yCix
CaTeJliTHUX CTaHaX CUCTEMU; MOJeJIb Iepebiry PisnyHMX IPOLECIB Y CTBOPEHUX IETEKTOPHUX Ta (POTOUYTIMBUX

CTPYKTYypax y 3aJI€XKHOCTI Bifl KOHCTPYKLIMTHUX OCOOJMBOCTEN i TEXHOJIOTIYHUX MPOILIECIB, 2 TAKOXK PO3POOKA HOBUX



Ta MOKPALE€HHS iCHYIOUMX METOMIB aHaJIi3y iX €JIEKTPUYHUX i POTOENIEKTPUYHHUX BIACTUBOCTEN, IOKPAIleHHS iX
rapaMeTpiB; METO[IM BU3HAUEHHS [IOPYyLIEHb Y KPUCTATiYHUX MaTepiasax, sIKi [pyHTYIOTbCSI Ha sBULi nudpaxuii X-
IIPOMEHIB Ta METO/iB 6araTopiBHEBOI O6POOKU EKCIIEPUMEHTATILHUX X-TIPOMEHEBUX Ta €JIEKTPOHHUX CUTHAIIB;
Habip napameTpiB, 0 3a4al0Th (Pa30BUil CKIIAJ IJTIBOK MPUPOAHOro okcuy InSe, MacoBy /06’eMHy yacTKU (a3, sKi
BXOJSTb J10 CKJIa[ly OKCUJy, CEpe/IHi 3Hau€HHsI PO3Mipy KpUCTAiTiB KOXKHOI i3 (a3 a TakoxK Mikpoaedopmallii
KPUCTaIiYHUX IPATOK; YU CJIOBI MOJIEJIi ITPOLIECB, SIKi OMCYIOThCS IudepeHLiaIbHUMU PiBHSHHIMU 3 IPOO0BOIO

MOXi/THOIO.

ConjianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns SkocTi XUTTA Ta 37I0POB's HACENIEHHS,
e(peKTUBHOCTI 1iaTHOCTUKU Ta JIiKyBaHHS XBOPUX, 3a0€3M1eYeHHS IPOMUCIIOBOCTI Y1 HACEJIEHHS HOBUM BUJIOM

iHopmaliiiHO-KOMYHIKaliliHUX [OCJIyT
Bnyins HTII Ha moBKiJjs:
BnposaaskeHHs1 HTII: Peaynbraru ony6sikoBaHi y 67 mpansx: CTaTTsx, aTeHTax, Te3ax, MoHorpadisax
ITpakTuyHa peasnizanis HTII
IToyaToK eramy: 07.2021
3akiHYeHHs eTamy: 12.2021

Cno>kuBavi NpOoAyKIIii: HauionanbHuil TexHiYHMI yHiIBepCUTET YKpainy «KniBChKuil oTiTexXHI9HMIA
iHcTUTYT», IHCTUTYT QiznuHoi onTnkn MOHMC Ykpainu, XapKiBCbKUI Hal[iOHa/IbHUN YHiBepcuTeT iMeHi B.H.
Kapasina, KuiBcbkuii HanionanpHuil yHiBepeuteT iMeHi T.I. IlleByenka, IHCTUTYT (Pisuku OfecbKOro HaliOHaIbHOTO
yHiBepcuTeTy iMeHi 1.I. MeyHnKoBa, JJHIMpOBCHKUIA HALliOHANIbHUI YHiBepcUuTeT iMeHi Osecs ['oHvapa,
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