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1. Anazni3 Ta o1jiHKa SIKOCTi YacoBUX cepiil KoopauHat pedepenuHux GNSS-cranuiin Ykpainu

2. Analysis and quality estimation of coordinate time series of Ukrainian reference GNSS-stations

Pedepar:

1. loBroTrpuaasi 4acosi cepii KoopanHat GNSS-cTaHLiil HabyIM MKXPOKOTO 3aCTOCYBaHHS [IJI1 MOHITOPUHTY PYXiB
3emuli (HapUKJIaZ, TEKTOHIKA IJIUT, 3MiHA PiBHS MOP4, AOCIIIPKEHHS PyXy IIOJIIOCIB Ta iH.). Y YacOBOMY psifi
KOOPAMHAT MU MOKEMO BUSIBUTH JIiHIMHY 4 HEJIiHIHY TEHAEHLII0, PidHi Ta MiBPiYHi CUTHAJIM, PO3PUBY Ta IIyM
BMMipIOBaHb. bisbiicTe MeTOMIB aHai3y (POKYCYIOThCS HAa BUBHAUEHHI IIOPIYHUX CUTHAJIB, NOCIiIP)KEeHH] pO3pUBIB Y
YaCOBUX PSJAax i, HAPEILITI, OLiHIi HAIMHUX WBUAKOCTEN 3MiHM KOOPAUHAT ONOPHUX CTAHLiH, OCKiJIbKM BOHU
MTOBMHHI OYTH CTabiIbHUMMU NIPOTIATOM JEKIJIbKOX AECATUIITh, 110 BUMAarae HafliiiHUX METO/IiB CIIOCTEPESKEHHS Ta
OIpalOBaHHA JAHUX, & TAKOK PO3yMiHHS OCHOBHUX JVMHAMIYHMX IIPOLECIB. 3aJI€JKHO Bif, XapaKTepy CUTHAY Ta
iHmuMx (pakTopiB, O CIIPUYMHSIIOTh 3MIHU 4aCOBOI'O Psify, HEOOXinHI crietndiuHi MeTOAU 1Jis1 PO3Pi3HEHHS

CUTHAJIIB, O IIOXOITh Bif TEKTOHIYHOIO ME€PEMIIEHHS, Ta IHIINX HETEKTOHIYHMX CUTHAJIIB, TAKUX, HAIIPUKJIIAT, SIK



ce30HHi 3MiHM. 11i MeToAM MOXYTbh OYTU BUKOPUCTAHI SIK 117151 Bi3yasIbHOI iHTepHpeTallii Ta nonepeaHboro
OIIPAllIOBaHHS YaCOBUX PSIIiB, TaK i CTATUCTUYHOrO aHai3y Ha NMPeAMeT iX TOYHOCTI Ta HeOOXifHOCTI BpaxyBaHHS
pAny IKepeJs CUCTEMaTUYHMX NOXUOOK. BisyasnbHa iHTepIpeTallis Ta nonepeaHe onpanioBaHHsS OTPUMaHUX
4aCOBMX PsZiB KOOPAUHAT BKJIIOYAE BUSIBJIEHHS Ta BUJAJIEHHS 3CYBiB Ta BUIIAJKOBUX 3HAY€Hb, XaPAKTEPUCTUK
IIYMY, OLIIHKY TPEH/Y Ta CE30HHMX 3MiH, a TaKOX aHaJli3 3aJIMIIKOBUX [TOXMOOK. [Ilo70 CTaTUCTUYHOTO aHali3y Ha
npeJMeT HeOOXiHOCTI BpaXyBaHHs Py IPKepPeJl CUCTEMATUYHUX MIOXUOOK, TO MOKJIMBUM € BUKOPUCTaHHS
IIMPOKOTO aCOPTUMEHTY MaTEMAaTUYHUX Mifixo/1iB. OIHUM i3 HUX € HeKJlacuyHa Teopis noxu6ok Bumipis (HTIIB). Ii
BM3HAYAIOTh SIK Cy4aCHY TE€OPil0 MaTeMaTUYHOrO ONPALIOBAHHS JAHUX YACOBUX PSIIiB 3 JOCTAaTHLO BEJIMKUAM
o6csirom Bubipku (6inbuie 500), OCKinbKy BimomMo, mo npu 6araTopazoBux GNSS-BuMipioBaHHSX, QyHIaMeHTabHI
IIPUHLMIIN KJIacu4yHOi Teopii noxu6ok BumiproBaHs (KTTIB) nepecraioTs 6yTy perpe3eHTaTuBHUMU. TakKuM YHMHOM,
OCHOBHA yBara JaHoi AucepTauiiiHoi pob0TH 30cepeKeHa Ha IPOBEIeHHI HAyKOBUX JOCJIiIPKEHb YaCOBUX Cepilt
ILJIS1 SIKICHOI OL[iHKM TOYHOCTI BU3HAQYE€HHS KOOPAUHAT Ta OUiHKY npugatHocTi GNSS-cranuin Ykpainu niis 3apad

reoIMHaMIKH.

2. Long-term time series of GNSS-stations have been widely used to monitor Earth's movements (eg, plate
tectonics, sea level changes, pole motion studies, etc.). We can detect a linear or nonlinear trend, annual and semi-
annual signals, gaps, and measurement noise in the time series of coordinates. Most analysis methods are focused
on identifying annual signals, analyzing time series gaps, and finally estimating reliable rates of reference station
coordinates changes, as they must be stable for several decades, which requires reliable methods for observing
and processing data and understanding basic dynamic processes. Depending on the nature of the signal and other
factors that cause time series changes, specific methods are needed to distinguish between signals from tectonic
movement and other non-tectonic signals, such as seasonal changes. These methods can be used both for visual
interpretation and pre-processing of time series, and statistical analysis for their accuracy and the need to take
into account a number of systematic errors sources. Visual interpretation and pre-processing of the obtained time
series of coordinates includes detection and removal of offsets and random errors, noise characteristics,
assessment of the trend and seasonal changes, as well as analysis of residual errors. Regarding statistical analysis
on the need to take into account a number of systematic errors sources, it is possible to use a wide range of
mathematical approaches. One of them is the Non-classical error theory of measurement (NETM). It is defined as a
modern theory of mathematical processing of time series data with a sufficiently large sample size (more than 500)
because it is known that with multiple GNSS-measurements, the fundamental principles of Classical error theory
of measurement (CETM) cease to be representative. Thus, the main attention of this dissertation is focused on
conducting research of time series for qualitative assessment of the accuracy of determining the coordinates and
assessing the suitability of Ukrainian GNSS-stations for geodynamic researches.
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