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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa eramny: JloCIipKeHHsI KOCMOJIOTIYHUX Ta acTPOi3UuHUX MoJesel 3arajbHoi Teopii BifHOCHOCTI Ta Teopii Kanyuu-KieiiHa

3 ypaxyBaHHSIM THCKY Ta 32 HASBHOCTi KOCMOJIOTI4HOTO BaKyyMy
ITowaToxk eramy: 01-2016
3akiHueHHs eTamy: 12-2018

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

HasBa opranisanii: [JHinpoBChKUI HallioHaIBHUH YHiBepcuTeT imeHi Onecst ['oHvyapa
Kom, €IPTIOY /IIIH: 02066747

MigmopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Appeca: 49010, m. [lninpo, 10, np. I'arapina, 72

Tenedon: (056)374-98-00, (056)374-98-07

Tenedon: (056)374-98-41

E-mail: cdep@dnu.dp.ua

WWW: www.dnu.dp.ua

3. Bnacuuk peayabtatiB HIJIKP (nmpoayKiiii)

Hasga oprasnisanii: [JHinpoBChKUI HallioHaIBHUH YHiBepcuTeT imeHi Onecst ['onyapa

Kom €IPTIOY /IIIH: 02066747

Appeca: npocnekt 'arapina, 72, m. JIHinpo, [JHinponeTpoBcbKUil p-H., JIHiIponeTpoBCchbKa 061., 49010, YkpaiHa
MignopsaxoBaHicTh: MiHiCTEpCTBO OCBITU i HAyKu YKpaiHu

Tenedon: 0563749801

Tenedon: 0563749822

E-mail: cdep@dnu.dp.ua

4. JI>kepeJia Ta HanIpsiMu piHaHCYBaHHSA

IligcraBa aJ1s1 mpoBeAeHHs POOiIT: 43 - BJacHA iHiliaTBA (KO pO60Ta BUKOHYETHCS 3 BIACHOI iHIIaTUBY 32 KOLITH BUKOHABLS

HJIP a60 6€3KOITOBHO)
KIIKBK:

Hampsim ¢iHaHCyBaHHSI



J>kepesia piHaHCYBaHHS

JIkepesio ¢piHaHcyBaHHs: 7706 - 6e31J1aTHO ([OTOBIp PO HAYKOBO-TEXHiYHE CMiBPOGITHULITBO, TOIIO)

daxTuynmii 06car dinancyBaHHA 3a 3BiTHHH eTam: 0 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

JocnimkeHHS KOCMOJIOTIYHUX Ta acTpoQi3WyHMUX Mogesiell 3arajbHOi Teopii BimHOcHOCTI Ta Teopii Kamynu-Kreiina 3

YpaxyBaHHAM THCKY Ta 3a HagBHOCTi KOCMOJIOTiYHOTO BaKyyMy.

Ha3zBa po6oTH (aHrJI)

The study of cosmological and astrophysical models of General Relativity and Kaluza-Klein theory, taking into account the
pressure and the presence of the cosmological vacuum

Pedepar (yxp)

OG6’eKT HOCIiIKEHHSI — PyX 3apsIPKEHUX IIPOOHUX YAaCTHMHOK B IOJIi MACUBHOTO 3apsKEHOro 006'eKTy, cpepruiHO-CUMETPUYHI
KOHIryparii rpaBiTaniflHOro0 Ta €JEKTPOMArHiTHOTO IOJIiB 3 yPaxyBaHHSIM KOCMOJIOTIYHOrO BaKyyMmy Ta ix KBaHTyBaHHs. Meta
pOGOTH — BUBUYEHHS OCOOGJIMBOCTEN PYyXy 3apsIKEHHX IMPOOHMX YAaCTWHOK, YMOB CTiMKOCTI iX piBHOB2XHMX CTaHIB, pa3paxyHOK
YaCTOTM KOJIMBAaHb YACTMHOK OiJi1 TOJIOKEHHS PIBHOBarW, aHaji3 CIIiBBiZHOmEHHS MK [POCTOPOBOYACOBUM i
MiHICyIennpoCcTOpoBUM  OMUCOM CPEPUYHO-CUMETPUYHUX KOHQirypauiil rpasiTalliflHOro Ta eJIeKTPOMAarHiTHOTO TIIOJIB,
JOCIIiIPKEHHST reoMeTpii KoHpirypauillHoro mpocTropy cCuUCTeMHU (BKJIIOYAOYM KOCMOJIOTIYHY IIOCTilHY), METOIM KBAHTYBaHHS
Hipaka Ta Tlitmana-TioTiHa i chiBBigHOWEHHSI MK HUMU. Metonu OOCHiIKeHHS - IOudepeHLiaJbHO-TeOMETPUYHI METoAu
3arajibHOi Teopii BiZJHOCHOCTI, METOAU [OOCJIIKEHHS BUPOIKEHUX IUHAMIYHUX CHUCTEM I KBaHTyBaHHsA. OTpuMMaHi yMOBHU
CTiMiKOCTi piBHOB&XHMX CTaHiB YaCTMHOK HAJl LIEHTPAJIbHUM O0'€KTOM; OOYMCIIEH] YaCTOTH KOJIMBAHb Gislsl MOJIOKEHHSI PiBHOBAru
y TOJIi aHOMaJIbHO 3aps/KEHOro oG6’ekTy. Po3po6sieHO MeTop, NOCIiIKeHHsS KOHGIrypauiflHUX IPOCTOpIB BifIIOBIZHUX IO
cpeprUIHO-CUMETPUYHUX CHUCTEM €JIEKTPOMArHiTHOrO i rpaBiTalilHOTO MOJiB, METOAW KJIACMYHOTO i KBAaHTOBOTO OIHUCIB
reoMeTpoIMHaMiKu 1ux cucreM. IlokasaHo, mo KOHQIrypauilHuil NpoCTip € IUIOCKMM i ofepKaHi Ta HOCJiIKEHi PO3B'I3KU
piBHsHb EifHmTeliHa-T'aminbToHa-5IK061. BBemeHi onepaTopu macu i 3apsay Ta No6yqoBaHO PO3B'SI30K 3a7adi Ha BJIACHI 3HaYEHHS
LIMX OIepaTopiB, CyMiCHMI1 3 pO3B’sI3KOM PpiBHSIHHS [leBirra. Po3BuHEHi MeTOnu i OTpUMaHi pe3ysibTaTd MOXXYTb CIY>KUTH
OCHOBOIO TIOJAMBUIMX AOCIiIKEeHb B IIUX ob6acTsax. PesynbraTi HIP MOXYTh BUKOPUCTOBYBAaTHCS B crielkypci «Di3uyHi nosus y

3arajibHiil Teopii BiTHOCHOCTI».
Pedepar (aHrI)

The object of study is the motion of charged test particles in the field of a black hole and open singularity, spherically-symmetric
configurations of the gravitational and electromagnetic fields, taking into account the cosmological vacuum and their
quantization. The purpose of the work is to study the peculiarities of motion of charged test particles, the stability conditions of
their equilibrium static states, the calculation of the frequency of particle oscillations around the equilibrium position; analyze
the relationship between the space-time and mini-superspace description of spherically symmetric configurations of the
gravitational and electromagnetic fields, study the geometry of the configuration space their sistems (including the cosmological
constant), Dirac and Gitman-Tyutin quantization methods and the relationship between them. Research methods - differential-
geometric methods of general relativity, methods for studying degenerate dynamical systems, quantization methods. The
stability conditions for the equilibrium static states of particles above the central object are obtained; the calculated frequencies
of their oscillations around the equilibrium position in the field of an anomalously charged object. A method has been developed
for studying configuration spaces of the corresponding spherically symmetric systems of the electromagnetic and gravitational
fields, methods of classical and quantum descriptions of the geometrodynamics of these systems. It is shown that the
configuration space is flat and the solutions of the Einstein-Hamilton-Jacobi equations are obtained and investigated. The mass
and charge operators are introduced and the solution of the eigenvalue problem of these operators is constructed, consistent
with the solution of the Devitt equation. The developed methods and the results obtained can serve as the basis for further
fundamental research in these areas. The results of research can also be used in the special course "Physical fields in the general



relativity."

Ingekc YIK: 530.12:531.18, 530.12:531.51

Kopu TemarnyHux pyopuk HTI: 29.05.19
6. HaykoBo-TexHiyHa nponykuis (HTII)

HTII 1

Hassa npoaykuii (ykp): MeTon gocifKeHHsI IPOCTOPOBO-4aCOBUX Ta KOHPIrypauillHuX MHOTOBUIB GPepUIHO-CUMETPUYHUX

CUCTEM I'PaBiTalliHOrO i €JIEKTPOMArHiTHOIO I10J1iB, KJIACUYHUX i KBAHTOBUX ACIIEKTIB ONKCY BKa3aHUX CUCTEM.

HasBa npoaykii (anrur): Research method of space-time and configuration manifolds spherically-symmetric systems
gravitational and electromagnetic fields, of classical and quantum aspects of description these fields systems.

OuikyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHS: 72.1 JloCTiIKEeHHS 11 €KCIIEPUMEHTAJIbHI PO3POOKHU y cPepi NIPUPOAHUYMX i TEXHIYHUX HAYK

Omnuc npogykuii (yKp): JociigKyoTscs: cpeprdHo-cuMeTpudHi KoHdirypatii rpasiTaliliHoro Ta €J1eKTpOMarHiTHOrO MOJIiB 3
ypaxyBaHHSM KOCMOJIOTTYHOI IIOCTIMHOI Ta iX KBAaHTYBaHHS. BUBYaIOTbC CIIIBBIHOIIEHHS MK IIPOCTOPOBO-4aCOBUM i
MiHICyIenIpOCTOPOBUM OMMCOM BKa3aHUX CHUCTEM, reoMeTpist KoHpirypaujifiHoro npoctropy. Onep>kaHi po3B’si3Ku PiBHSHb
EitHmreriHa-I'aminbToHa-SIK06i. [ToGyoBaHO PO3B'SI30K 3a/1a4i HA BJIACHI 3HAYEHHSI ONIEpaTOPiB MacH i 3apsizy, CyMicHUH 3

po3B’si3KoM piBHsHHS JeBirra.

ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:

Cragisa 3aBepmenocti HTII: 3git o HIIKP

Bnposazykennsa HTII: BipoBazkeHO

Crpoxku BrnpoBazyKkeHH4: 2018

Bupo6HuK npoayKuii: JIHiNpOBChKUI HallioHaIbHUI YHiBepcuteT iMeHi Osecs ['oHuapa
CnosxkuBavi npoaykuii: BH3, HI

IepcnekTHBHI pUHKH: YKpaiHa

IIpaBa iHTE/IEKTyasIbHOI BJIACHOCTI: 3a JOrOBOpaMU

dopmu Ta ymoBH nepepmavi IpoAyKIii: Iepenada NpoAyKIii 3a Jorosopamu

HTII 2

HasBa npoayxkuii (yKp): MeTos MacoBOro noTeHIiany AOCAiIKeHHs PafiiaibHUX PYXiB 3apsAKeHNX YaCTUHOK, a TAKOXK

3HAXOKEHHSI CTIKMX PIBHOBaKHUX CTaHIB YACTUHOK i pO3PaXyHKY YaCTOTH MaJIMX KOJIMBaHb [OGJIU3Y IOJI0KEHHS piBHOBAru.

Hassa npoaykuii (anrJi): Mass potential method for research radial motions of charged particles, as well as finding stable
equilibrium states of particles and calculating the frequency of small oscillations near the equilibrium position.

OuiKyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHs: 72.1 JloCyimKeHHs i1 eKCIIepUMEHTaJIbHI PO3pO0OKY y cPepi IPUPOAHNYMX i TEXHIYHUX HAYK

Onuc npozykuii (ykp): JociinKyeTbcs pafiaqbHII PyX 3apsiA’KeHUX IIPOOHUX YACTHHOK B I10JTi 3aPSIPKEHOTO PEJISITUBICTCHKOTO
00’eKTy, BUBYAIOTbCSI YMOBU PiBHOBAru i CTiKOCTi CTaTMYHIX CTaHiB YaCTUHKU, OOYUCIIIOIOTHCS YaCTOTH MaIuX KOJIMBaHb

YaCTUHKY M0GJIN3Y I10JI0KEHHS PiBHOBAru.
ComiasibHO-eKOHOMIYHa crpsimoBaHicTs HTII:
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP
Bruposagskenns HTII: BuposamxeHo

Crpoku BrpoBajsKeHHs: 2018

Bupo6HHuK npoayKuii: JIHINPOBCBKUI HallioHaIbHUM YHiBepcuteT iMmeHi Onecs ['oHuapa



CnosxuBavi npoaykuii: BH3, HII
IlepcniekTHBHI pUHKHU: YKpaiHa
IIpaBa iHTeJIEKTYa/IbHOI BJIACHOCTI: 32 JOTOBOpamMU

dopmu Ta yMOBH nepepmayi IPOoAYKIIii: Iepefada NpoayKiii 3a Joroopamu
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8. 3BiTHa JOKyMeHTaNis

KinbKicTh CTOPiHOK B 3BiTi: 72
Mosga 3BiTy: YKpaiHCbKa

KinpkicTs ¢aiiiB y 3BiTi: 3
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