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Pedepar:

1. O6’exT mocmimxkeHHs — 00'eKTU 3 6IM3bKOHYJIBOBOIO MBUIKICTIO BUIMMOrO Pyxy Ha cepii nudpoBux kaapis.
MeTonu IociiKeHHs — OCHOBHI pe3yJbTaTu poOOTH OTPUMMaHi Ha OCHOBI TeOpii MaTeMaTUYHOI CTAaTUCTUKHU, TEOPii
ONTMMi3alii, ZUCIePCIMHOro aHasi3dy, CTaTUCTUYHOI TeOpii IEPEBIPKY TiNoTe3 i OLiHKK [TapaMeTpiB, 10 JO3BOIUIIN
pO3pOo6UTH OOUNCIIIOBAJIbHI METOIY BUSIBIIEHHSI 6J1IM3bKOHYJIBOBOTO BUAMMOIO PyXy 00'€KTa; TEOPii CTATUCTUYHOTO i
HaTypPHOTO MOJIeJII0BaHHS, 1110 103BOJINJIa PO3POOUTH METOAU NOCJIiIKeHHSI [I0Ka3HUKIB SIKOCTi BUSIBJIEHHS
6JIM3bKOHYJIbOBOTO BUIMMOIO PyXy 00'eKTa. TeopeTUyHi Ta MpakTU4Hi pe3yabTaTU — pO3pO0JIeHi B AucepTaliiiHil
PO60Ti 06YMCIIOBAIbHI METOAM OOPOOKM NAaHUX JO3BOJISIIOTH MiIBUILYBAaTH HMOBIPHICTb BUSIBJIEHHS 00'€KTIB 3
0JIM3bKOHYJIPOBOIO MIBUJIKICTIO BUAMMOTIO PyXy Ha cepii [udpoBux KaipiB y MOPIBHSAHHI 3 TPAAULIHUMY METOLAMHU.
HaykoBa HOBU3HA OTpUMaHUX Pe3yJIbTaTIB I10JIIra€ B TOMY, 110 BIleplie 3aIIPOIIOHOBAHO OOUNCIIIOBAJIbHUM METO],
BUSBJIEHHS 0JIM3bKOHYJIBOBOTO BUIMMOIO PyXY 00'€KTA, 110 3aCHOBAHUI HAa KPUTEPIiSIX 3HAYYI[OCT] MIBUIKOCTI
BUMMOTO PyXy 00'€KTa 3 BUPillaJIbHUMU [IPAaBUJIaMU [1€PEBIPKU CTATUCTUYHOI 3HAUYIIOCTi IBUAKOCTI BUIUMOTO

PYyXy 00'eKTa, B OCHOBI SIKUX 3aCTOCOBYIOTbCSI KpUTEpii 3HauymocTi t-kpurepiit CtoiopeHTa i f-xpurepiit Gimepa.



J1oro BUKOpUCTaHHS MAKCUMIi3y€ YMOBHY HMOBIPHICTh NPABUILHOTO BUABJIEHHS GIM3bKOHYJILOBOTO BUAUMOTO PYXY
00'eKTa B yMOBaX CIIOCTEPEKEHHS, SIKi IIOCTITHO 3MiHIOIOTHCSI. YI,OCKOHAIEHO ITiCTAHOBOUYHUM 00YMCIIIOBAJIbHUN
METO/;, MAaKCHMAJIbHO ITPaBJOIOIiOHOrO BUSBJIEHHS O6JIM3bKOHYJIbOBOTO BUJMMOTO PYXY 00'€KTa, BUKOPMCTaHHS
SIKOTO OOI'PYHTOBAHO BiICYTHICTIO allpiOpHUX JAaHUX LI0J0 TapaMeTPiB BUIUMOrO PyXy 00'€KTa B YaCTHHI
BUKOPUCTAHHS Pi3HUX 3HA4Y€Hb AMCIEPCii BUMipIOBaHb [10JI0KEHb 00'€KTa. YOCKOHATIEHO METO/, OLIiHKA
NIOKA3HUKIB SIKOCTi BUSIBJIEHHSI 6JIM3bKOHYJILOBOTO BUAMMOTIO PyXy 06'€KTa Ha OCHOBI CTaTUCTUYHOIO T4 HATYPHOTO
MOJI€JIIOBaHHSI, BUKOPUCTAHHS SIKOTO JJO3BOJIMJIO BU3HAYUTU [1I0Ka3HMKU SKOCTI BUSBJIEHHS 0JIM3bKOHYJIOBOTO
BUMMOTO PyXy 00'€KTa pO3p06IeHNX OOYMCIIOBAIbHUX METO/IiB BUSIBJIEHHS B YACTUHI BUKOPUCTAHHSI PEaJIbHOTO
3aKOHY PO3IOJisTy IOMUJIOK BUMipIOBaHb MTOJIOKEHHS 006'eKkTa. [lucepraniiiHa po60Ta BUKOHYBaIACs BiIIOBIIHO 1O
IIJIaHy HayKOBO-/I0CJIiHMX PO6IT XapKiBCbKOrO HallioOHAJIbHOI'O YHIBEPCUTETY pPaflioesIeKTPOHiKY B pamkax HIIP
N2307 «JuHaMigyHUI iHTeJIeKTyaJIbHUM aHaJIi3 IIOCIiIOBHOCTEN HeviTKoi iHdopMallii 3a yMOB CyTTEBOI
HEBU3HAYEHOCTi Ha OCHOBI ri6puaHNX cucTeM 069UCIOBaIbHOrO iHTesekry» (N2 [IP 0116U002539, axT Bif,
10.10.2016 p.). Po3pob6sieHi o6uncioBasbHi METOAM 00POOKY JaHUX BIIPOBA/KEHI B HaBYaJIbHUIL ITPOLIeC Y
XapKiBCbKOMY HalliOHaJIbHOMY YHIBEpPCUTETI pajiioeseKTpoHiku (akT Bif 20.09.2016 p.), y OpmecoKiil acTpOHOMIYHIN
o6cepsaTopii Odessa-Mayaki (kog, y LeHTpi Manux niaHet — 583) (akT Biz, 17.10.2016 p.) Ta y 1abopaTopii KocMiuHNX
mocriigxkeHs [IBH3 «Yroponcbkuil HallioHanbHUN YHiIBepcuTeT» (akT Bif 27.09.2016 p.). Po3pobineni

064K CIII0BaIbHI METOJU MOXKYTb OyTH BUKOPMCTaHi y IPOrpaMHUX KOMILJIEKCaX OOPOOKY JJaHUX /1JIs BUSIBJIEHHS
00'€KTiB 3 6/IM3bKOHYILOBAM BUIMMUM PYXOM, HAIIPUKJIAJ, Y IpOrpamax aBTOMaTU30BaHOTO BUSIBJIEHHS MAJIMX Tijl

CoHsauHOi cuctemu (actepoiniB Tak komeT) Ha cepii CCD-kagpis.

2. The object of research is the objects with near-zero apparent motion in the series of CCD-frames. The purpose
of research is to improve the quality indicators of detection of the objects with near-zero apparent motion due to
the development of new and refinement of well-known computational methods of data processing. The methods
of research are methods of the mathematical statistics theory, theory of the optimization, dispersion analysis,
statistical theory of hypothesis testing and estimation of parameters that allowed to develop computational
methods for detection of the objects with near-zero apparent motion; theory of statistical modeling and
processing of natural data, which allowed to develop methods for analysis of the quality indicators of detection of
the objects with near-zero apparent motion. Theoretical and practical results consist of the following. The
computational methods for data processing, developed in the dissertation, allow increasing the probability of
detection objects with near-zero apparent motion in the series of CCD-frames versus to traditional methods.
Scientific novelty of the results lies in the fact that first proposed a computational method for detection of the
objects with near-zero apparent motion that based on the criteria of velocity significant with decision rules of
statistical testing of the velocity significant of object using Student t-criteria and Fisher f-criteria. Its using
maximizes the conditional probability of a true detection of the objects with near-zero apparent motion in
constantly changing observation conditions. Improved the substitutional computational method for detection of
the objects with near-zero apparent motion that based on the substitutional decision rules of the detection of
apparent motion, using of which is justified by the absence of a priori data on the parameters of the object’s
apparent motion in case of using the different values of the dispersion of the position measurements in the series.
Improved the method for analysis of the quality indicators of detection of the objects with near-zero apparent
motion that based on statistical and natural modeling, using of which allows to determine quality indicators of
detection of the objects with near-zero apparent motion by developed computational method for detection in case
of using the real distribution law of the position measurements errors of object. The thesis work was carried out in
accordance with the plan of research work of Kharkov National University of Radio Electronics in the framework of
research work N2307 «Dynamic intellectual analysis of sequences of fuzzy information under conditions of
significant uncertainty based on hybrid systems of computational intelligence» (N2SR 0116U002539, act of
10.10.2016). The developed computational methods of data processing implemented in the educational process in
the Kharkov National University of Radio Electronics (act of 20.09.2016), at the observatory Odessa-Mayaki (code
in the Minor Planet Center - 583) (act of 17.10.2016) and in the laboratory of space research of Uzhgorod National
University (act of 27.09.2016). The developed computational methods can be used in data processing software for



detection of the objects with near-zero apparent motion, for example in the programs of the automated detection
of small bodies of the Solar system (asteroids and comets) in the series of CCD-frames.
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