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Pedepar:

1. Inceprariist npucBsYeHa AOCHIIKeHHI0 e(eKTy IpaBiTaliiiHoro JiH3yBaHHS HA OCHOBI ONITUYHUX CIIOCTEPEKEHb
rpasiTaujiiino siHzoBaHoi cuctemu SBS 1520 + 530. BuxsaneHi ocHOBY Teopii rpaBiTalifiHOro JiiH3yBaHHsI, HaBeleHi
IIPUKJIAJU IIPOSBY rPaBiTalliHOrO JiH3yBaHHs y BcecsiTi, a TakoX NpuBeAeHi acTpodpi3anyHi Ta KOCMOJIOTIYHi
3aCTOCYBaHHS IpaBiTaliiiHOro JiH3yBaHHS. HaBeleHO aliropuTmu i1 Mmetonu GpoToMeTpii rpaBiTaliiiHO JIIH30BaHUX
KBa3apiB Ta aHaJi3y OTPUMaHUX KPYBUX OJINCKY 3 METOIO BU3HAYEHHS Yacy 3alli3HIoBaHHS. [IpoBeneHa poTomeTpist
I133 306paskens I'VIC SBS 1520+530 y ¢inbrpax VRI, mo 6ynu orpuMani Ha 1.5m Teneckorni A3T-22 r. MaiizaHak
(Y36exuctan) y 1999-2009 poxax. Ha 0CHOBi OTpMMaHUX KPUBUX OJIMCKY BU3HAUYE€HA 3aJIEXKHICTh ITOKa3HUKA
kosbopy (V-1) Big 61mcKy y GinbTpi R, a Tako>k OTpMMaHi 3HaUu€HHS HaXUJly perpecii 3a7e>KHOCTi TOKa3HUKIB
kospopy (V-I) Big (V-R). [TokazaHa HasBHICTh epeKTy MikposliH3yBaHHs y cucTemi SBS 1520+530 Ta nposenieHa oro
KiJIbKiCHa OLIiHKa. BU3Ha4€HO Yac 3aTPMMKHU CUTHAJY MiXK 300paKEHHSIMU KOMIIOHEHTIB A i B 3 ypaxyBaHHAM epeKTy
MikpoJiinzyBaHH4 dt = 96 no6u. [TobyoBaHa Mozesb rpaBiTaliiiHO J1iH30BaHOI cucTemu SBS 1520+530 Ta oTpumaHa

OlliHKa 3Ha4YeHHs cTajoi Xa66s1a Ha OCHOBI HOBOTO 3HAaY€HHS 4yacy 3ari3HioBaHHsA HO = 66.5 km /c/Mik. [IpoBenene



YUCJIOBE CTATUCTUYHE MOJIE/IIOBAHHS MIPOLIeCY MiKpoJiH3yBaHHs B cucteMi SBS 1520+530 3a 101IOMOroi0 TEXHOJIOTi
GPU o6uucnens (CUDA). OTprMaHO OLiHKYM HalOiIbI iMOBIPHOTO PO3Mipy BUIIPOMIHIOIOUOI 06J1acTi KBa3apa, a

TaKO>X MaCH MIiKpOJIiH3 JIiIH3YI040]I rajlakTUKHU.

2. The thesis is dedicated to the study of a gravitational lensing effect and based on optical observations of the
gravitationally lensed system SBS 1520 + 530. The fundamentals of the theory, examples and cosmological
applications of gravitational lensing are presented. Modern approaches to processing of astronomical CCD images
are discussed. Algorithms and methods for photometry of gravitationally lensed quasars, and the analysis of the
obtained light curves for determining the time delays are presented. Photometry of the CCD images of GLS SBS
1520 + 530 in the VRI spectral bands obtained at the 1.5-m AZT-22 telescope of the Maidanak Observatory
(Uzbekistan) in 1999-2009 was carried out. The values of (V-I) color indices versus R magnitudes and (V-I) versus
(V-R) were determined on the basis of the obtained quasar light curvesof images A and B. The light curves of
quasar images of the SBS 1520+530 system demonstrate the evidence of microlensing effect. Its quantitative
estimation was obtained in this work. The time delay between two images A and B (dt = 96 days) was determined
taking into account the microlensing effect . The model of the SBS 1520+530 gravitationally lensed system was
constructed. It provides a possibility to estimate the value of the Hubble constant HO = 66.5 km/c/Mpc.
Numerical statistical modeling of the microlensing process in the SBS 1520 + 530 system was performed, using
GPU computing technology (CUDA). Estimation of the most probable size of quasar emitting region, as well as a
mass of a microlenses of the lensing galaxy, were estimated.
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