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MoBga guceprariii:
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Tema gucepranii:
1. Anazi3 Ta o1jiHKa SIKOCTi YaCcOBUX cepiil KoopanHaT pedepeHuHux GNSS-craHuin Ykpainu

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

Pedepar:

1. IosrotpuBasi yacosi cepii koopauHat GNSS-cTaHLiil HAbyIM IKUPOKOTO 3aCTOCYBAHHSI [JIS1 MOHITOPUHTY PyXiB
3emuti (HanpuKjaz, TEKTOHIKA IJIUT, 3MiHa PiBHS MOpS, AOCIIIPKEHHS PyXy IIOJIIOCIB Ta iH.). Y yacoBOMY psifi
KOOpIMHAT MU MOXXEMO BUSBUTH JIiHIMHY YY1 HEJIiHIMHY TEHIEHIiI0, pidHi Ta MiBpidyHi CUTHaIN, PO3PYBU Ta LIYM
BMMIipIOBaHb. BiJIbIIiCTh METOIB aHai3y (POKYCYIOTbCS HA BUSHAUEHHI IIOPIYHNX CUTHAJIIB, NOCJIiIPKEHH] PO3PUBIB Y
YaCOBUX PSax i, HAPEILITi, OLiHIi HaliHUX WBUAKOCTEN 3MiHM KOOPAUHAT ONOPHUX CTaHLiH, OCKiJIbKU BOHU
IIOBUHHI 6yTH CTabiJIbHUMU IIPOTITOM JI€KIJIbKOX JeCSTUJIITh, 110 BUMarae HallilHUX METOIiB CIIOCTEPEXXEHHS Ta
ONPALIOBaHHS JAHUX, & TAKOXK PO3YMiHHSI OCHOBHUX JMHAMIYHUX IIPOLECiB. 3aI€XHO Bifl XapaKTepy CUTHAJy Ta
iHmux PakTopiB, IO CIPUIMHSIOTh 3MIHM 4aCOBOI'O Psify, HeoOXinHi crienndiyHi MeTOAM 11711 PO3Pi3HEeHHS
CUTHAJIIB, O MIOXOITh Bij TEKTOHIYHOIO [IE€PEMIIlEHHS, Ta IHIINX HETEKTOHIYHMX CUTHAJIIB, TAKUX, HAIIPUKJIAT, SIK
ce30HHi 3MiHu. Lli MeTOAM MOXYTb OYTH BUKOPHMCTAHI SIK 1714 Bi3yasbHOI iHTepHpeTalii Ta nonepeiHboro
OTIpalIOBaHHS YaCOBUX PSIJiB, TaK i CTATUCTUYHOTIO aHAJi3y HA IIPEeMET iX TOUHOCTI Ta HEOOXiHOCTI BpaXyBaHHS

PALy IpKepeJs CUCTeMaTUYHUX IOXUOO0K. BidyasibHa iHTepIipeTalis Ta ronepenHe OMpaloBaHHS OTPUMaHUX



4YaCOBUX PsZiB KOOPAUHAT BKJIIOYA€E BUSIBJIEHHS Ta BUJaJIeHHS 3CYBiB Ta BUMNAAKOBUX 3HAY€Hb, XaPAKTEPUCTUK
IIyMY, OLIIHKY TPEH[Iy Ta CE30HHUX 3MiH, a TAKOX aHaJIi3 3aJIMIIKOBUX [10X1OOK. IIlo10 CTaTUCTUYHOrO aHali3y Ha
IpegMeT HeOoOXiIHOCTI BpaxyBaHHS Psify A’KepeJl CUCTEMATUYHUX MIOXUOOK, TO MOXKJIMBUM € BUKOPUCTAHHS
IIMPOKOTO aCOPTUMEHTY MaTEMATUYHMX TiIX0/1iB. OJJHUM i3 HUX € HEKJIaCU4YHa Teopis Moxu6ok Bumipis (HTTIB). Ti
BM3HAYAIOTh SIK CY4aCHY T€OPil0 MaTEMaTUYHOTO OMPalIOBaHHS NaHUX YaCOBUX PSiB 3 IOCTAaTHBO BEJIMKUM
obcsirom Bubipku (6inbuie 500), OcKinbKy BimomMo, mo npu 6araropazoBux GNSS-BuUMipoBaHHSX, QyHIaMeHTabHi
IIPUHLMIIN KJIacCU4YHOi Teopii moxn6ok BuMiproBaHs (KTTIB) nepecraioTs 6yTy pernpe3eHTaTUBHUMU. TakKUM YHMHOM,
OCHOBHaA yBara JJaHoi AucepTauiiiHoi po60TH 30cepeykKeHa Ha IPOBEAEHHI HAyKOBUX NOCIIIKEHb YaCOBUX CEPIll
IL7IS1 SIKICHOI OI[iHKM TOYHOCTI BU3HAUYE€HHS KOOPAUHAT Ta OUiHKU npugatHocTi GNSS-cranuinn Ykpainu nis 3apad

reoJIMHaMiKu.

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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