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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0222U000107
Jep>kaBHUH peecTpauiliHUN HOMeP: 0121U110494
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 03-01-2022

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: JlocyifkeHHs YMOB OZIHO3HAYHOI PO3B'SI3HOCTI B y3arajbHEHUX IIPOCTOPaX XepMaHzaepa
HEJIOKAJIbHUX (IBOTOYKOBUX Ta iHTEIPaJIbHUX) 334a4 [1J1 PiBHSIHD i3 YACTUHHUMU NOXiTHUMHU 3i CTEIIEHEBUMU
BUPODKEHHSIMU KoeillieHTiB Ta 100y 10Ba OAHOHAIMPSIMIIEHMX i130TPOIHUX PO3B'SI3KiB PiBHSIHb MakcBesia y
LUWJIIHIPUAYHINA CUCTEMI KOOPIUHAT, IPOBEIEHHS BilOKPEMJIIEHHS PiBHSHb [ i30TPOIIHOTO I10JIS1 y PIMaHOBUX

IIpOCTOPax.
IToyaTok eramy: 04.2021
3akiHyeHHs eTamy: 12.2021

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHUIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0ocoou (a6o ITIB pizuyHO0i 0cO6H): IHCTUTYT NpHKIagHUX

npo6sieM MexaHiku i matemaTtuku im. §I. C. [ligcrpuraya HanionanpHoi akagemii Hayk Ykpainu
Kopg 3a €IPIIOY: 03534430

Micue3HaxoaKeHHS: ByJI. HaykoBa, 6yg. 3-6, M. JIbBiB, JIbBiBCbKa 0671, 79060, YKpaiHa
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisaiii:

Tenedon: 380322638377, 380322632184, 380322636270

IV. BimomocrTi nipo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: [Ipesuais HauioHanbHoi akagemii Hayk YKpainu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BuzaTkis i KpeguryBaHHs (KITKBK): 6541230

dakTuuHmii 06car ¢piHancyBaHHS (THC. rpH.): 300.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HesnokasnbHhi KpaioBi 3apadi 1151 piBHSHD i3 YaCTUHHUMU MOXiJHUMU 3 BUPOJPKEHHSIMU Ta PO3B'SI3KH 3

TOIIOJIOTIYHUMU OCOOJIMBOCTSIMU piBHHHb y piMaHOBI/IX MMpOCTOpPax

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Nonlocal boundary value problems for degenerate partial differential equations and solutions with topological

singularities of equations in Riemannian spaces

Pedepat yKpaiHCBKOIO:

MaremaTryHe MOJIETIOBaHHS B3aEMO/Iii 1OJIiB Pi3HOi Pi3nyHOI NpUpPoAM, 30KpemMa rpaBiTalifHOro Ta
€JIEKTPOMArHiTHOTrO I0JIiB, €, Ha CbOTOJIHi, aKTyaJIbHOIO 337ja4€el0. Take MOJeJII0BaHHS i3 BUKOPUCTAHHIM
AQHAJITUYHUX i 0OYMCIIIOBAIBHUX METOJiB BUKOPUCTOBYETHCS Y KJIIACUYHIl Ta KBAHTOBIH €/1€KTPOAMHAMILL,
KBAHTOBI! TeOPpil 110714, KBAHTOBI! XPOMOAMHAMIlIi Ta Y PENITUBICTCHKIN Teopii rpasitanii. MeTow npoexry €
BCTAHOBJIEHHSI YMOB KOPEKTHOI PO3B'J3HOCTI HEJIOKAJIbHUX KPANOBUX 33724 [1714 PiBHSHb i3 YACTUHHUMU MOXiTHUMU
31 CTeNeHeBUM BUPOIPKEHHSIM KoeillieHTiB Ta OTPMMAaHHS HOBUX i30TPOIIHUX PO3B'SI3KiB CUCTEMU PiBHSHb
MakcBsesna BUXpoBoro tuny y ¢popmainizmi HetomeHa-Ilenpoysa. 3a pesynbratamu po60TU MPOEKTY MOOYL0BAHO
CXEMY PO3ILEIJIEHHS PiBHSIHb MaKCBeJljla y piMaHOBUX ITPOCTOPAX Y BUIAJIKY i30TPOIHOTO IMOJIs1. 3arrncaHo
poslenieHi cucteMu y mpocropi-uyaci Keppa ta y nsockomy npocropi y cpepuuHiil cuctemi KOopuHar.
BcTaHOB/IEHO YMOBU iCHYBaHHSA €IMHOTO PO3B'SA3KY 3a7a4 3 iHTErpaJIbHUMU YMOBAaMU 3a BUIJIEHOIO 3MIiHHOIO 1714
piBHsIHHSA 3 oriepatopoMm beccesist B obMeskeHiit o6s1acTi, AJ1s1 piBHIHHS bneka-Illoyn3a y HeobMeskeHiit 0671acTi Ta
L7151 PiBHSIHB i3 YaCTUHHUMMU NOXiTHMMU JJOBIJILHOTO MOPSIAKY 3i CTENIEHEBUM BUPOJKEHHSIM KoeQillieHTiB y CMy3i.
J7s1 Beix 3a7a4 MO0y JOBAaHO PO3B'SI30K 3a/1a4i y BUIVIAAL PSAY; OTPUMAHO OLiHKY 3HU3Y MAJIMX 3HAMEHHUKIB, 110
BUHUKJIM [1pY NI0OYIOBi PO3B'sI3Ky. Pe3ybTaTi JOCTIIKEHb MAIOTh TEOPETUYHUI XapaKTep i MOXYTb OyTH
BUKOPMCTaHIi y HACTYIIHUX JOCJIIIKEHHIX HEJIOKAJIbHUX KPAalOBUX 3a7a4 [1J14 PiBHSHb Ta CUCTEM PiBHSHbD i3
YaCTMHHUMU IOXiTHUMU 3 BUPOIPKEHHSIMU. Pe3ysIbTaTy NOCIIIIPKEHb IPOEKTY MOXKHA Oy,e BUKOPUCTATH IIpU
PO3B’s13yBaHHI KOHKPETHUX 3aJja4 IPAKTUKHY, & CaMe 3HAXO/KE€HHS [TapaMeTpiB Ta ONKCY NOLIMPEHHS i30TPOIHUX
€JIEKTPOMarHiTHUX I0JIiB 106113y TPaBiTalliiHUX CUHTYJISIPHOCTEN. 30KpemMa, i30TPOIIHI pO3B'sI3KM MOXKYTb OYTH

BHMKOPHCTaHi y 6€3CUJIOBIiil e1eKTPOMHaMIlli, B CUHTYJISIPHINM ONTHUL, OIIMCY BY3JIOBUX I10JIiB Ta i30TPOMNHUX XBUJIb.

Pedepar aHIJIiHCBKOIO:

Mathematical modeling of the interaction of fields of different physical nature, in particular gravitational and
electromagnetic fields, is, today, an urgent task. Such modeling using analytical and computational methods is
used in classical and quantum electrodynamics, quantum field theory, quantum chromodynamics and relativistic
gravity theory. The aim of the project is to establish the conditions for the correct solvability of nonlocal boundary
value problems for partial differential equations with power degeneracy of coefficients and to obtain new isotropic
solutions of the system of vortex-type Maxwell equations in the Newman-Penrose formalism. Based on the results
of the project, a scheme for splitting Maxwell's equations in Riemannian spaces in the case of an isotropic field is
constructed. The split systems are considered in Kerr space-time, in planar space in the spherical coordinate
systems. The conditions for the existence of a unique solution of problems with integral conditions on the selected
variable for the equation with the Bessel operator in a bounded domain, for the Black-Scholes equation in the
unbounded domain and for equations with partial derivatives of arbitrary order with power degeneracy of
coefficients in the band. The solution of the problem in the form of a series is constructed for all problems;
estimates of the lower denominators that arose during the construction of the solution are obtained. The results of
research are theoretical and can be used in subsequent studies of nonlocal boundary value problems for equations
and systems of partial differential equations with degeneracy. The results of the project research can be used to
solve specific problems of practice, namely finding parameters and describing the propagation of isotropic



electromagnetic fields near gravitational singularities. In particular, isotropic solutions can be used in powerless
electrodynamics, in singular optics, in description of nodal fields, isotropic waves.

Inpekc YIK: 517.95, 537.87; 621.371

Koau TemaTHYHHUX PyOpHK: 27.31 , 29.35.19

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im's I10-6aThKOBI: Kysb AnToH MupocnaBosud
HayKoBHI1 CTyIiHb:

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Hazga HTII yKpaiHCBKOIO: MoiesioBaHH OIMPEHHS €JIEKTPOMArHiTHUX MOJIB B OKOJI rpaBiTaliitHuX

CHHTYJIIPHOCTEN

Hazpa HTII aurJi#icbKo¥0: Simulation of electromagnetic field propagation near gravitational singularities
HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Meroau, Teopii

l'asmy3b 3acTocyBaHHS: 72.19 Jlocif)KeHHs i eKCIIePUMEHTalbHi PO3PO6KH Y cdepi iHMMX NTPUPOAHUIHX i

TEXHIYHUX HayK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: 3xiiicHeno MozesoBaHHS MOMMPEHHS €JIEKTPOMArHiTHUX MOJIiB B OKOJIi PI3HUX TUIIB rpaBiTal{iiiHuX
CHHTYJISPHOCTEN LISIXOM IIPOBELEHHS PO3LIEIIJIEHH PiBHAHb MaKcBea y BilIOBiAHMX IPaBiTaliliHUX M1OJISX Ta

1o6y10Ba pO3B'sI3KiB OTPUMAHUX CUCTEM

ConjiasibHO-eKOHOMIYHA CHpﬂMOBaHiCTb HTII: 3a6e3neyenHs mpoMUCIOBOCTI YU HACEIEHHS] HOBUM

BUJIOM iHpOPMaLiiHO-KOMYHIKaLiTHUX MTOCIIYT

Bnyins HTII Ha moBKiJjis:

BnposapaskeHHst HTII: He supoBamxeHo

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy:
3aKiHYeHHs eTaly:

Crno>kuBavi NPOAYKILii:

IlepcrieKTHBHI pUHKH:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUE 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:
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