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Pedepar:

1. Inceprauiiina po60Ta IPUCBIYEHA 3HDKEHHIO HaBiraliliHoi aBapiliHOCTi CyJieH LIJIIXOM PO3POOKU METOLY
IiABUILEHOI TOYHOCTI BUMIPIOBAaHHS MOPCBKUX [VINOMH. B pO6OTI 31iliICHEHO PO3POOKY METOAY BU3HAYEHHS
3aJ1€KHOCTi TOYHOCTi BUMIPIOBAHHS IJIMOVH BiJl NOXMOOK BU3HAYEHHS MiCLIETIOJIOKEHHS Cy[HA B BUMIAIKax
pO3I10iNy MO3ULIHUX IOXUOOK CyJHAa 32 3aKOHOM ['ayca, a TakoXK y BUNA/IKy 3MillIaHUX 3aKOHIB pO3NOJiny
JIMOBIpHOCTEN NO3MLINHUX MOXUO0K. OflepKaHi aHaNITUYHI BUpa3y [JIs WiIbHOCTI PO3MOAiNy NOXUOOK
BUMIpPIOBaHHS IMIMOUH, 3p0O06JIEHO aHAJI3 i BUBHAY€HA aKTyasIbHICTh IPOTHO3YBAHHS i BU3HAYEHHS TiAPOJIOTIYHUX
IapaMeTpiB MOPSI [IJIs1 PO3PaxXyHKYy IIONIPaBKU 3a WIBUAKICTb 3BYKYy B BOIi METOJAMU BU3HAYEHHS
CEPEIHbO3BAKEHOTO 3HAYEHHS, BUKOPUCTAHHS CXEMMU iTE€PATUBHO-KOPEJISILIMHOTO TUITY, IPOrHO3yBaHHS

BEPTUKAIBHOTO PO3MOiNY TiAPOJIOTIYHMX IAPAMETPIB 3 BUKOPUCTAHHSIM HTETpaIbHUX MOJEJIEN AisJIbHOTO Iapy



MOp# i iHEepLIIHUM METOAOM NPOTHO3YBaHHS. 3alpOINIOHOBAHO NPSIMi METOAY IIPOTHO3YBAHHS LIBUIKOCTI 3BYKY i
OTPUMaHO POPMYJIM BIUIMBY KyTa Haxuiy JIHa OJ1s1 TUTIOBUX GopM pesibedy. Po3pobsieHo MeTo, ONTHMaIbHOI
iHTepnoJsLii rifpoJsIoriYHUX napameTpiB 3 BUKOPUCTaHHSIM IIPOCTOPOBOI i 4aCOBOI aBTOKOPEJISILIIAHOI PYHKIIii
CepeHbOrO 3HaYEHHSI IPOTHO30BAHOrO €JIEMEHTY. BepTuKaibHa iHTEpNOJISILis 34iIICHIOEThCS KOMOiHALli€10
BaroBUX 11apaboul i siniiHoI inTepnosLii, gka npencTapise co6010 iTepaliliHy CXeMy MOCiTOBHUX IPUOIAKEHD.
[lepeBipka KOPEKTHOCTi OTPMMAaHMX TEOPETUYHUX PE3YJIbTATIB OyJla BUKOHAHA 32 JOTIOMOT010 (PaKTUYHOTO
€KCIIEPMMEHTY 3 IPOTHO3YBaHHSM TiIpOJIOTiYHMX ITapaMeTpiB, pO3PaxyHKY LIBUIKOCTI 3BYKY B BOJi 3

BMKOPHMCTaHHSIM 3alIPOIIOHOBAHOTO y POO6OTi MeToAy B YOPHOMY MOpi, Y paliOHi OCTPOBY 3MiiHNIA.

2. Dissertation work is focused on reduction of navigational vessel accidents by developing of effective methods
for sea depths measurement in case of mixed distributions of navigational parameters measurement errors and
factors affecting the process of depth measurement. The work covers the development of methods for
determination of depth measurement accuracy dependence on vessel positioning determination errors in cases of
positional errors distribution according to the Gaussian law, as well as in case of mixed laws for probability
distribution of positional errors. Analytic expressions for distribution density of depth measurement errors have
been formulated, that allows depth measurement errors of distribution density to be collected depending on two-
dimensional distribution density of vessel positioning errors. An analysis has been performed and actuality of
forecasting and determining of hydrological sea parameters have been defined in order to calculate the correction
for sound velocity in water by using methods for determination of weighted average value, scheme of iterated-
correlation type, vertical distribution forecasting of hydrological parameters together with integral models of
active sea layer and inertial forecasting method. Direct methods for sound velocity forecasting have been
suggested: an effective sound velocity calculation with regard to its vertical distribution and a method using two-
dimensional polynomial for high precise calculation of sound velocity. The characteristics of influence of sea level
and bottom soil structure on finite depth values have been determined. Formulas for generic bottom relief forms in
the shape of undersea mounts and saddles were derived and errors modeling due to replacement of sea bottom
surface by an osculating plane were performed. This has allowed calculating mean, Gaussian and principal
curvatures, as well as normals tilting angle to sea bottom surface with positions values of regular network in the
area of investigated underwater object or bottom relief section. It was developed a method for optimal
interpolation of hydrological parameters using spatial and temporary autocorrelation mean-value function of
predicted element allowing it to make extrapolation and estimate forecasting error. Vertical interpolation is
performed by combination of weight parabolas and linear interpolation that is represented as an iterative scheme
of successive approximations with weighting function. Generally, an algorithm developed in the work allowing
improved accuracy in measuring depths, takes into account systematic errors in vessel positioning determination,
makes it possible to estimate confidence intervals of particular depth measurement error for various probability
distribution laws, as well as carries out an optimal interpolation of previously obtained hydrological sea parameters
providing high-accuracy forecast of real-time sound velocity and in the area of depth measurement. Validation of
theoretical results obtained was performed using the actual experiment on hydrological parameters forecasting,
calculation of sound velocity in the water together with method offered in this work for the Black Sea in the
vicinity of the Zmiinyi Island.
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