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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemMaTHYHHUX PYOPHK: 41.51.41

Tema gucepranii:
1. PeKOHCTpPYKIisl 306paskeHHS 06'€KTa 3a Cepielo 10ro MUTTEBUX 300pakeHb, OTPUMAHUX KPi3b TYpOYJIEHTHY
atmocdepy

2. Image reconstruction over the series of instantaneous images, obtained through the turbulent atmosphere

Pedepar:

1. O6'eKT BOCIIPKEHHS: IEPEIIKOIPKAIOUNI BIJIMB 3€MHOi aTMOC(EPU Ha aCTPOHOMIUHI ciocTepexxeHHs. Linb
IYcepTauifiHOi poOOTH: MOIIYK HOBUX, 6i1bll e(peKTUBHUX CIIOCO6IB (OPMYBaHHS Ta IIOCTAETEKTOPHOI 06POOKU
aCTPOHOMIYHUX 300pa’KeHb, SIKi JO3BOJISITh HAOIU3UTHUCS 10 LUQPaKLifHOI MEXi PO3ZiIeHHs iIHCTPYMEHTY
CIIOCTEPE’KEeHHS. MeToAu: TEOPETUYHUM aHali3 CIIOTBOPEHHS (a3 Ppypbe-KOMIIOHEHTIB 300pa>KEHHSI il BIIJIMBOM
aTMOC(EepPHUX HEOJHOPIIHOCTEN, YNCEIbHE MOMIETIOBAHHS IIPOLIECY CIIOCTEPEKEHHS Ta KOMIT'IOTEPHUN
€KCIIEPUMEHT 110 BU3HAYEHHIO PE3YyJIbTaTUBHOCTI pEKOHCTPYKIii. TeOpeTHUYHi i MpaKTU4Hi pe3yJbTaTy, HOBU3HA:
BCTAHOBJIEHO, 1110 KapTH 30DKHOCTI iTepallifiHoro npolecy peKOHCTPYKLii 300paXkeHHs 3a 10ro ClIeKTPOM MaloTh
CKJIaZIHY (PPAKTAJIONOAiI6HY CTPYKTYPY, 10 POOUTHL HEMOKJIMBOIO IIOOYIOBY aJIFOPUTMIB PETYJIIPHOTO BUOGODPY
[IOYaTKOBUX HAGJIMKEHb; 3alIPOIIOHOBAHO 3aCTOCYBAHHS iTEPALiliHOTO aJIrOPUTMY J1s1 PEKOHCTPYKLii aTMocpepHO-

anepTtypHoi QyHKIii 32 300pa’keHHSIM TOYKOBOI'O 00'€KTa; 3aIIpOIIOHOBAHO HOBUII METOJ, HAKOIIMYEeHHS IIOBHUX da3



LIJISIXOM Y OCKOHAJIEHHS iCHYIOUOTO METO/ly HaKOIIMUYEHHs (a3 1715l 3aCTOCYBaHHS 3a Aucnepcii atmocpepHux
($a30BUX CIIOTBOPEHS Gisblie 1 paniaHa; Brieplie BCTAHOBIEHO iCHYBaHHS I'paHuLli e(DeKTHBHOIO 3aCTOCYBaHHS
MeTO/IiB Hakonu4yeHHs ¢a3 y BUMNA/IKY, KOJIM CIIOCTePEKeHHS BeyThCs 3a JOIIOMOTOI0 TPAUIIiIIHOTO TeJIeCKOITy;
3aIIPONIOHOBAHO HOBUH CIIOCIO (POPMYBaHHS 300pKEHHS, 10 IIOE€HYE Y COOi HAKONMMYEHHS (a3 Ta
iHTEpPEPOMETPUYHY CXEMY, i TOKA3aHO MOXJIMBICTb 3 OTO JOIIOMOTrOI0 HAbIM3UTUCS 40 AUPPaKLiiiHOI MexXi
PO3iJIeHHS HaBiTh 32 CepeAHbOKBAIPATUYHOTrO 3HAYEHHSI aTMOChepHUX (Pa3oBUX CIIOTBOPEHS Ginbine 2Pi pagiaH.
Cdepa BuxkopucTtanHs: acTpodisuka, pafioacCTpOHOMisl, aCTPOHOMiS.

2. The research object: the interfering influence of the Earth's atmosphere on astronomical observations. The
purpose of the thesis: searching for a new, more effective methods for forming and post-processing of
astronomical images, that allows one to improve resolution closer to diffraction limit of observational instrument.
Research methods: theoretical analysis of distorting Fourier-components phase of an image under atmosphere
inhomogeneities influence, numerical simulation of observation process and computer experiment for obtaining
results of image reconstruction. New theoretical and practical results: the convergence maps for iteration process
of reconstruction of an image from its spectra are ascertained to have complex fractal-like structure, so the
development of regular algorithm for initial approximation selection is impossible; the new application of iteration
algorithm for reconstruction of atmosphere-aperture function from an image of point-like object is proposed; the
new technique of total phases accumulation is proposed by the way of improving existing phase accumulation
technique for application under variance of atmosphere phase distortions more than 1 radian; the existence of
effective application of phase accumulation techniques is ascertained for the firs time in case of observations using
traditional telescope; the new image forming technique combining phase accumulation and interferometric
scheme is proposed, and the possibility of improving resolution closer to diffraction limit using this technique is
shown even for mean-square deviation of atmosphere phase distortions more than 2Pi radian. Application field:
astrophysics, radioastronomy, astronomy.
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