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Pedepar:

1. 1. O6'exT mocnigyKeHHs - polec 00POOKU AaHUX IJIs BUSIBJIEHHS 00'€KTIB i3 JJ0KaJbHO HE3MIHHUMU NTapamMeTpamMu
BUIIMMOTO PyXxy. MeTa JoCifKeHHs - MiTBUIIEHHS ITOKAa3HUKIB SIKOCTi BUSIBJIEHHS 00'€KTiB i3 JIOKaJIbHO
HE3MiHHMMMU [TapaMeTpaMy BUAUMOTO PYyXy [PY NIPUNHATHUX 00YMCIIIOBAJIbHUMX BUTPATax 33 PaXyHOK pO3pOOKHU
epeKTUBHUX 00YMCIIIOBATIbHUX METO/iB 0OPOOKY JAHUX /JIs1 aBTOMATU30BAHOTO BUSIBJIEHHS 006'€KTIB i3 JIOKaJbHO
HEe3MiHHMMMU NTapaMeTpaMy BUJUMOTO Pyxy. MeToau OOCiI>)KEHHS - OCHOBHI pe3yJbTaTh poOo0TH OTPHUMaHi Ha
OCHOBI BUKOPHCTaHHSI JIIHINHOTO perpeciiiHoro aHasisy i MeToiB Teopii ontyumisariii, o g03BOIUIN po3poduTu
004N CII0BATIbHUI METO/, 00POOKY JaHUX [J1s1 OLiHKYA BUMMOrO OJIMCKY CUTHAJY Bifl 06'€KTa; CTATUCTUYHOI Teopii
IIePEeBipKU TilloTe3 i OLiHKY NapaMeTpiB i MeTofiB LMppoBOi 06poOKHU J0KaLilHOI iHpopMallii, SIKi JO3BOIUIN
pO3podUTH 06UNCITIOBAIBHI METOIY OOGPOOKY JAHUX /171 BUSIBJIEHHS 00'€KTIB i OL[iHKY iX JIOKaJIbHO HE3MiHHUX

rapaMeTpiB BUAMMOTO PyXy; METOZiB CTaTUCTUYHOIO MOJIE/IIOBAHHS Ta 0OPOOKU HAaTypHUX JAHUX, SIKi [I03BOJINIIN



NigTBEPIUTU JOCTOBIPHICTh OTPMMAHUX TEOPETUYHMX PE3YJIbTATIB.. AllapaTypa - IEPCOHANLHUI KOMIT'IOTED.
TeopeTuyHi i TpakTU4Hi pe3yJabTaTy JOCIIKEHb - BUKOPUCTAHHS iHPOpMallii PO JI0KaJIbHY HE3MIHHICTb
IapaMeTpiB BUAMMOTO Pyxy 00'eKTiB 17151 IiABUILLIEHHS IMOBIPHOCTI iX BUSIBJIEHHS Ha TJli BEJIMKOI KiJIbKOCTI
HEPYXOMMUX 00'€KTIB € CyTTEBUM BHECKOM y PO3BUTOK Teopii 1MppoBoi 06pobKu JIoKaLiiiHOI iHdpopmauii;
PO3p06JIeHI OOUMCIIOBAJIbHI METOAM OOPOOKM JAHMX MOXKYTb 3aCTOCOBYBATUCS IIPY CTBOPEHHI Pi3HUX IIPOrpaMHUX
KOMIIJIEKCiB aBTOMaTU30BaHOTO BUSIBJIEHHSI 00'€KTIB Ha eTarli Mi’KKaipoBOi 06POOKU [1J1s1 BUSIBIIEHHSI 00'€KTIB i3
JIOKaJIbHO HE3MIHHMMU I1apamMeTpaMy BUIMMOrO PyXy Ta OLiHKY IlapaMeTpiB ix BUgumMoro pyxy. Haykosa HOBU3HA -
YAOCKOHAJIEHO OOYKCIIOBAIbHUI METOJ, 00POOKM AaHUX IJ1s1 OL[iHKY BUAMMOTO OJINCKY 00'€KTa, IKUH O3BOJISIE
3HUBUTU 3HAUYEHHS CePEeIHbOKBAIPATUYHOTO BiIXUJIEHHS OL[iHKY BUIMMOTIO OJIMCKY MaJIOIIOMITHUX O0'€KTIB
IIOPiBHSIHO i3 METOJAMHY, SIKi TPAJULIIIHO BUKOPUCTOBYIOTbCS; BIIEPILE PO3POOJIEHO BOETAINHMII iepapXiuHuii
004U CIII0BAIbHUI METOM, 0OPOOKM JAHUX [J1s1 BUSIBJIEHHS 00'€KTA i3 JIOKAJIbHO HE3MIHHMMU NTapaMeTpaMu
BUIMIMOTO PYXY, SIKMI, 32 PaXyHOK JBOETAlTHOTO HAKOIIMYEHHSI JAHUX B3[IOBX YCiX JONYCTUMUX TPAEKTOPIN
00'€KTiB, 103BOJISIE MiABUIIATY IOTEHLiH] [I0Ka3HUKU SKOCTi BUSBJIEHHSI PyXOMUX 00'€KTIB O 3HAUYEHHS
IIOKa3HMKIB SIKOCTi BUSIBJIEHHS HEPYXOMMUX; YIOCKOHAJIEHO aMILIiTyAHO-KOOPAUHATHUI OOUNCIIOBAJILHUM METO],
06pO6KU NaHUX JI71s1 BUSIBJIEHHSI 00'€KTa 11 OL[iHKY [apaMeTpiB TPAeKTOPii 10ro BUAUMOrO pyxy, 110 103BOJISIE
CKOPOTUTH KiJIbKiCTbh XMOHUX BUSIBJIEHb 00'€KTIB IIOPIBHSHO i3 METOJAMHU, 1110 BUKOPHCTOBYBaJIUCh paHille.
PesynbTaTu guceprauifiHoi poOOTH BIIPOBA/IKEHI IIPU pO3pOOLli IPOrpaMHOro 3abe3neyeHHs 11 06pooKy
CKaHOBAaHMX ACTPOHOMIYHMX (OTOIIIATIBOK y ['0JI0BHI acTpOHOMIYHIN o6cepBaTopii HAH Ykpainu ta nng
BUBJIEHHS HOBHUX Ta CIIOCTEPEKEHHS BilOMUX aCTEPOifiB i KOMET y IHCTUTYTI NpukiagHoi MmatemaTku PAH iMm.
M.B. Kesnpuiia Ta B AHIpYIIiBCbKUI aCTPOHOMIYHIN 06cepBaTopii. BUKOpHCTaHHS 11bOT0 JaHOT'O IIPOrPaMHOTO
KOMILJIEKCY 03B0smII0 obcepBaropii ISON-NM Ta AnipymiBCbKUi aCTPOHOMIYHIN o6cepBaTopii nocicry,
BiZIITOBiHO, BOCBME Ta TPUHALLATE MICLS Y CBITi 32 KIJIBKICTIO CIIOCTEpEXeHb acTepoifisB y 2011 poui. 3a
IOTIOMOTOI0 ITporpamHoro komiiekcy Ha 10 rpynas 2011 poky 6yso Binkputo 864 actepoiny, cepeq, SIKUX OOuH
acrepoig, o HabmwkaeTbes 1o 3emii, Ta 1Bi kometu (C /2010 X1 (Elenin) i P /2011 NO1); 3xificHeHO nepiue
BiIKpUTTS acTepoifa y aBTOMaTu30BaHOMY pexkuMi Ha Tepurtopii CHJI. HaykoBi TeopeTnyHi Ta pakTuy4Hi
pe3yJIbTaTu JUCepTaliiiHOI pOO0TH MOXKYTb OyTH BUKOPUCTAHI: y IPUCTPOSX 260 MPOrpaMHUX MOZYJISIX 06POOKU

JIOKalifHMX NAHUX; IPU CTBOPEHHI HOBUX 3aCO0iB CIIOCTEPE’KEHHSI SIK Y OIITUYHOMY, TaK i y pafiozianasoHi.

2. 3. Object of research - data processing for detection of objects with local constant parameters of apparent
movement. Research objective - improvement of accuracy in detection of objects with local constant parameters
of apparent movement with acceptable computational costs using effective computational methods of data
processing for automated detection of objects with local constant parameters of apparent movement. Research
methods - Main results were obtained using linear regression analysis and methods of optimization theory that
permitted development of computational method for data processing of apparent signal's brightness received from
an object; statistic theory of hypothesis verification, parameters evaluation and methods of digital processing for
location data that helped to develop computational methods of data processing for objects' detection and
evaluation of their local constant parameters of apparent brightness; method of statistic modeling and processing
of full-scale data proving credibility of obtained theoretic results. Equipment - the personal computer. Theoretical
and practical results: using information about local constancy of parameters of objects' apparent movement to
increase probability of their detection with many motionless objects on the background represents a real
contribution to the development of digital processing of location data; developed computational methods of data
processing can be applied in different software creation for automated detection of objects during interframe
processing for detection of objects with local constant parameters of apparent movement and parameters'
evaluation of their apparent movement. Science novelty: updated computational method of data processing for
object's apparent brightness evaluation permits to decrease value of standard deviation of apparent brightness of
barely visible objects comparing with traditional methods; for the first time we introduced double-stage
hierarchical computational method of data processing for detection of object with local constant parameters of
apparent movement that permits (due to the double-stage data storage along all possible objects' trajectories) to
increase potential values of moving objects' detection quality up to the values of motionless objects' detection



quality; updated amplitude-coordinates computational method of data processing for object's detection and
parameters evaluation for its apparent brightness' trajectory that permits to reduce number of false detection of
objects comparing with methods used before. Results of the present dissertational work were implemented in
development of software for scanned astronomical photographic plates' processing (Main Astronomical
Observatory NAS of Ukraine) for detection and observation of asteroids and comets in both Keldysh Institute of
Applied Mathematics RAS and Andrushivka astronomical observatory. The present software's implementation
permitted to obtain the 8th (ISON-NM observatory) and the 13th (Andrushivka astronomical observatory) places in
the world rating after the quantity of asteroids' observations in 2011. The following discoveries were done due to
this software: 864 asteroids (for December 10, 2011), one Near-Earth Asteroid, 2 comets (C/2010 X1 (Elenin) u

P /2011 NO1), the first automated discovery of an asteroid on CIS territory. Scientific, theoretical and practical
results of the present dissertational work can be used in: facilities or software for location data processing;
development of new observation facilities (both optical and radio).
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