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5. HaykoBo-TexHi4Ha poooTa

Hasga po6oTH (YKp)

HoBi pe4oBuHN, MaTepiany, BUAKA MaTePii Ta MigXoa1 10 €HEPro36epeKeHHs! Ta OXOPOHY JOBKIJIs

Ha3zBa po6oTH (aHTIJI)

New substances, materials, types of matter and approaches to energy saving and environmental protection

Pecgepar (yxp)

CTBOpPEHO 4YMCJIOBI MOJEJi AJis1 PO3PAaxyHKy CHEKTPalbHOI T'YCTMHM BUITPOMIHIOBaHHS IMIPOTOTajJaKTUK (rago) TeMHHUX BiKiB i
KocMi4HOro CBiTaHKy B KOCMOJIOTIYHUX MOJEJISIX 3 TEMHOIO MAarTepi€lo, TEMHOIO €HEpri€lo, NEePBICHUM MAarHiTHAM IIOJIEM Ta
CBITJIOM Iepiux 00'eKTiB. PO3p06s1€HO PO3PaxyHKOBY MOJENb AJI1 BU3HAUEHHS 3aJIMIIKOBOTO PECYPCY €JIEMEHTIB KOHCTPYKLii 3
KOPOTKMMHU TPilIMHAMU 3a [ii JUKJIiYHOrO HaBaHTaKEHHS i KOPO3UBHOrO cepenopuma. CUHTE30BaHO OOPATHi CTEKJa, aKTUBOBaHI
ioHamMu JslaHTaHIZiB, SIKi MalOTh BEJMKUI IOTEHLiasl 3aCTOCYBaHHS [JI CTBOPEHHS OiNMX CBITIOHioOAiB. 3'sICOBAaHO MeXaHi3Mu
pesakcallii e1eKTpOHHHUX 30yIPKeHb Ta MPUPOJA €KCUTOHHUX CTaHIB B 060'€MHUX Ta HAHOPO3MipHUX KpucTtanax CeF3. Buxonsuu 3
NEePIIOTIPUHIMIIHUX PO3PaxyHKIB B MeXax Teopii PpyHKIioHaMy eJeKTPOHHOI I'yCTMHU OLiIHEHO BIUIMB JIOMIIIOK Ha €JIeKTPOHHY
CTPYKTYpPY Ta (i3UyHi BIACTUBOCTI HAHOCTPYKTYP Ha OCHOBi ZnO Ta iXHbOro MOTEHIIITHOrO 3aCTOCYBaHHS B HAaHOEJEKTPOHHUX i
CIIHTPOHHUX npuiazax. CIPOrHO30BaHO Ta CHUHTE30BAaHO HOBI HeOMNMCaHi paHile opraHiyHi (uyopodopu Ha OCHOBI
TeTEPOLMKIIYHUX CIIOJyK, NpuiatHi A0 KoHcTpyloBaHHA OJIE[-nipuctpoiB. CHHTE30BaHO HOBi iHTEpPMeETasliyHi CIIOJIYKH,
BCTaHOBJIEHO (a30Bi piBHOBard, MOOYZOBAaHO i30TEpPMiyHI Mepepisu [iarpam CTaHy, BHU3HAYEHO KiJIbKICHI XapaKT€pPUCTHKHU
XiMiYHUX i QI3MYHUX BIACTUBOCTEN CIOJYK HJ1 BUOOPY XiMIYHMX CKJIAZiB, 1O BiAMOBIJAIOTh ONTHUMAJIBHUM CTPYKTYPHUM,
€JIEKTPOKIHEeTUYHVM, MAarHiTHUM Ta TEPMOEJIEKTPUYHMM BJIACTMBOCTSIM. BCTaHOBJIEHO PO3MOAIN TOTOKIB BOJHIO 4Yepe3
TPYHTOBMII Iap B MeXax O0cajoBux OaceiiHiB 3axigHoro Ha@dTOra3oHOCHOTro perioHy. Po3po6ieHo KoHuemnuii Mirpanii
MIPUPOIHBOTO BOJHIO B 0CAJOBUX GaceiHaxX Ta METOAVKH KapTyBaHHS BUTOKIB BOJHIO 3a BapiallisIMU CKJIaZy I'PYHTOBOTO Ta3y.
3'sicoBaHO 0co6mBOCT] (IioBiasbHOrO pesibedy Ta PO3BUTKY (DIIIOBia/IbHUX IPOLECIB KJIIOYOBOI [IUISIHKM Y paliOHax BILIUBY
BY3JIiB 3JIMTTS Pi3HONOPSAKOBUX BOMOTOKIB y 6GaceiHi piuku Cykinp y Mekax CkuboBux KapmaT Ta OLiHEHO iXHIO posib Y

(PyHKLiOHYBaHHI PiYKOBMX CUCTEM B YMOBaX 3MiH KJIiMaTy Ta aHPOMOIpPeECii Ha reocepeOBHUIIIE.
Pedepar (aHrI)

Numerical models were created to calculate the spectral density of protogalaxie radiation of the Dark Ages and the Cosmic
Dawn in cosmological models with dark matter, dark energy, the primordial magnetic field, and the light of the first objects. A
model was developed to determine the residual life of structural elements with short cracks under the action of cyclic strain and
a corrosive environment. Borate glasses activated by lanthanide ions were synthesized for white LEDs. The relaxation
mechanisms of electronic excitations and the nature of exciton states in bulk and nanoscale CeF3 crystals were estimated. Based
on first-principle calculations within the electron DFT, the effect of impurities on the electronic structure and physical
properties of ZnO-based nanostructures and their potential application in nanoelectronic and spintronic devices was assessed.
New organic fluorophores based on heterocyclic compounds, suitable for the construction of OLED devices, were predicted and
synthesized. New intermetallic compounds were synthesized, phase equilibria were established, isothermal sections of state
diagrams were constructed, quantitative characteristics of chemical and physical properties of compounds were determined for
chemical compositions corresponding to optimal structural, electrokinetic, magnetic and thermoelectric properties. The
distribution of hydrogen flows through the soil layer within the sedimentary basins of the Western oil and gas region was
established. Concepts of natural hydrogen migration in sedimentary basins and methods of hydrogen leakage mapping based on
soil gas composition variations were developed. The unique characteristics of the fluvial terrain and processes in a pivotal zone
affected by various river confluences in the Sukil River basin within the Skole Beskids have been identified. Their role in river



system function amid climate change and human impact on the environment has been assessed.

Inpexc YIK: 621.318.1, 666.265; 621.387.464, 669:66-963, 621.351/.355, 620.193:669; 620.193:669.018.8, 550.3:504 , 550.8:553.3 /.9,
524.6

Koz Temaruunux py6pux HTL: 45.09.29, 47.09.43, 53.41.43, 61.13.27.19, 81.33.07, 37.01.94, 38.57, 41.27.25
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HasBa npoaykuii (ykp): HoBi peuoBrHu, MaTepiany, BUgu MaTepii Ta Migxoqu 0o eHepro36epeskeHHs Ta OXOPOHU JOBKIJIS

HasBa npoaykuii (aurJ): New substances, materials, types of matter and approaches to energy saving and environmental
protection

OuikyBaHi peayJybTaTi: TexHosorii, Marepianu, Meroau, Teopii

T'anyss 3acrocyBaHHs: Qi3uyHe Ta XiMidHe MaTepiasl03HABCTBO, [IOIIYK POAOBUIL KOPUCHUX KOMAJIMH, PaJlioaCTPOHOMIS,

OXOPOHA JOBKIJLJIS

Onuc npogykuii (ykp): Po3po6sieHO KOMITIOTEPHI IPOrpaMu JJ1sI YUCJIOBOTO IHTEIPYBaHHS CUCTEMU PiBHSIHD KiHETUKU
¢opMmyBaHHS /pyiiHyBaHHS NEPIIMX MOJIEKYJ, ioHi3a1ii/pexombiHallii rifporeHy i resuiio, eHepreTUYHOro 6asaHCy Ta PiBHSIHb
KiHETHKM 3aCEJIEHOCTEN HAMHWKYMX €HEPreTUYHUX PiBHIB aTOMapHOTO TiIpDOreHy Ta NepIINX MOJIEKYJI B €1I0Xy TEeMHHUX BiKiB i
KocmivHOro CBiTaHKy I1pY 3aJaHAX MOJEJISIX €EHEPreTUYHOTO PO3IO/iNy BUITPOMIHIOBAaHHS NEPIINX IpKepesl cBiTia. OTpuMaHo
ycepelHeHi 10 HeOy iHTEeHCUBHOCTI paJlioBUIIPOMiHIOBAHHSI B JIiHIsIX IIEPUIMX MOJIEKYJI Ta B JIiHil HAATOHKOI CTPYKTypH
ATOMAapHOTO TiIpOTeHy Yy pi3HUX KOCMOJIOTTYHUX MOAeJIsIX. [I06ynoBaHO e(peKTUBHY MaTeMaTU4HY MOJIEJIb JJIsl BU3HAUEHHS
3aJIMIIKOBOTO PECYPCY TOHKOCTIHHUX €JIEMEHTIB KOHCTPYKLiM 3 KOPOTKMMU TPIllMHAMM 32 [ii IUKJIIYHOTO HABAHTAKEHHS i
KOPO3UBHOTO cepenoBuia. CUHTE30BaHO HOBI JiTili-60paTHi CTeKa, JIeroBaHi ioHaMU JIaHTaHIiB, SKi JEMOHCTPYIOTh
JIIOMiHECIIEHTHi ITapaMeTpy, IIPUATHI /IJIsI CTBOPEHHSI Gi/UX CBITJIOi0MiB. 3'1COBaHO BIUIMB PO3MipHUX edeKTiB Ha Mirpariio
€JIEKTPOHHUX 30yIXeHb B 00'€MHUX Ta HAHOPO3MipHUX KpucTanax CeF3. OniHeHo BIJIMB JOMIIIOK Ha €JIEKTPOHHY CTPYKTYPY Ta
(pi3nyHi BIACTMBOCTI HAHOCTPYKTYP Ha OCHOBIi ZnO. 3anpOroOHOBAaHO MOJe/Ib HEMPOHHOI MepeXXi 171 ampoKCHMMAallii NOTeHLiaiB
MDKaTOMHOI B3aeMO/Iii 6araToaToOMHUX cUCTeM. Po3po6eHo eeKTUBHI Ta PECYypPCOOIaAHI METOIM Ta OTPMMAHO HOBi OpraHiuHi
JIIOMiHeCHeHTHI MaTepiany 3 epeKTaMu TepMOAKTUBOBAHOI YIIOBiIbHEHOI (uryopecieH il Ta MexaHomoMiHecLeHLil. OTpuMaHi
Marepianu 3acTocoBaHo 1 ctBopeHHs OJIE]] mpuctpoiB. CUHTE30BaHO HOBI CIIOJIyKM Ha OCHOBI iHTEpMETAaiIB 171 XIMIYHAX
IPKepeJl eJIeKTPUYHOI eHeprii, TepMoeJIeMeHTiB, IOCTIHHIX MarHiTiB, KOHCTPYKLiMHUX i 3aXMCHUX eJIeMEeHTIB. 3's1COBaHO
rapameTpy Mirpauii Ta akyMyJIsiLii BOIHIO B Pi3HMX THIIAX [PYHTIB Ta B 3aJIEJKHOCTI Bifj iX piBHS BOJIOTOCTIi. BHSIBJIEHO aHOMAaJIbHI
30HH i3 BUCOKOIO KOHIIEHTPalli€l0 BOGHIO. [JaHO IMPOTHO3HY OLiHKY BIUIMBY 3MiH KJIiMaTy Ta 3pOCTal040i aHTPOIOIPECii Ha

(pyHKLiOHYBaHHS 6aCEITHOBUX CHCTEM, Y TiM YMCJI (POPMYBaHHi JIOKaJIbHUX [TOBEHEN i TaBOJKIB.

ConjianpHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPMHIMIIOBO HOBOI IPOAYKLii (MaTepiasiB, TEXHOJIOTIH TOLIO) ISt
3a6e3rneyeHHs1 eKCIIOPTHOrO MOTEeHIiaNy Ta 3aMillleHHI0 iMITOpTY, [ToJtinineHHs cTaHy HaBKOJIMIIHBOTO cepenoBuila, EKoHoMis

€HEepPropecypcis

Cragis 3aBepmenocti HTII: Ines, koHuenuis, 3sit mo HIJIKP

BnposazykenHsa HTII: He BnpoBamkeHO

CTpOKH BIIpOBaJI)KEHHS.

Bupo6HuK npoayKuii: JIbBiBCbKUI HalllOHA/IbHUI YHiBepcuTeT iMeHi IBana PpaHka

CnosxuBavi npoaykuii: HBIT «Enextpon-KapaT» (M. JIbBiB), IHCTUTYT cumHumsALiiiHux Matepianis HAH Ykpainu (M. XapkiB)
IlepcneKTHUBHiI pUHKHU:

IlpaBa inTesieKTyanbHOI By1acHOCTi: [lofaHo 3a4BKy Ha BUJady OXOPOHHOTIO JOKYMEHTY, B YkpaiHi

®opmu Ta ymoBH nepepgadi npogykuii: Hapuyanus nepconasny, Crinszi HIJKP, CriinbHe BUPOOGHULITBO
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