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suppor tof the fleet .

Pedepar:

1. 3aranbHOI KOHIEMIii BIIPOBaJI)KEHHSI METO/iB MATEMAaTUYHOTO MOJIEIIOBaHHS B reoiHpopMalliiiHi cuctemu
HaBiraniHo-rigporpagiyHOro Ta ripOMeTeopoJIOridyHOro 3a6€3MeYeHHs] MOPEIJIAaBCTBA HE iCHYE, TOMY 110
BB)KAETHCH, 10 HE BCi 3a/1a4i MiJISIraloTh MAaTEMAaTUYHOMY MOZEJIIOBaHHIO. TOMY Ha MEPLIOMY eTalli BasKJIUBO Ha
KOHKPETHUX NPUKJIaAaX IPOJEMOHCTPYBATA MOXJIMBOCTI MAaTEMAaTUYHOTO MOJIE€/IIOBAHHS Y HAIIPSIMKY
ripOMETEOPOJIOTIYHOTrO i, 0CO6IMBO, HaBiralitHO-TiApOrpadiuHOro 3ab6e3rnevyeHHs: MOPEIJIABCTBA, SIK CKJII0BO]
crucTemu 3abe3rnedyeHHs 6e31eKy MOPeIJIaBCTBa MIJIIXOM €e(PeKTUBHOTO MaHEBPYBaHHSI Ta KEPYBAHHS PyXOM CYAHA,
Ta Ha 6a3i OTPUMAHOrO JOCBiNy PO3MINPIOBATU MEPEJIiK 3314, sIKi IPAaKTUYHO BUPIIIYIOTHCS METOIAMU
MaTeMaTU4YHOIO MOJEIOBAHHS. Y AuCcepTaliliHill po60Ti OTPMMAHO TaKi HAyKOBi pe3yJbTaTU: - BIleplIe
3aIIPONIOHOBAHO JITOPUTM MiABUIIEHHS TOYHOCTI IIO3ULIIOHYBAaHHS CYZI€H (PO3PAXYHOK CUCTEMATUYHOI TIOXUOKN

BM3HAYEHHS OPOiTaIbHUX XapaKTEPUCTHK Ie0|e3MYHUX CYIIyTHUKIB BiIHOCHO LIEHTPY I'€OLeHTPUYHOI cUCTeMU



WGS-84), mo Mae 9k GyHIaMeHTaJIbHE TEOPETUYHE 3HAYEHHS, TaK i MOXKe 6yTH 623010 17151 TOAATbIIOTO
BIOCKOHAJIEHHSI (3MEHIIEHHs ITOXUOKK) METOIiB CYITyTHUKOBOI reofie3sii 3 MeTolo 3abe3rneyeHHs 6e3rneKu
MOPEIJIaBCTBA, LUISIXOM €(PEKTMBHOIO MaHEBPYBaHHS Ta KEPYBaHHS PYXOM CYyJIHA, 110 BiAPi3HSAETHCS BifICYyTHICTIO
BiZJOMOCTEH B iCHYIO4il1 HAyKOBIl JIiTEpPaTypi; - BIleplle 3alIPOIIOHOBAHO AJITOPUTM OOYMCIIEHHS CTaTUCTUYHAMU
METOJAMU PE3YJIbTATiB MATEMAaTUYHOIO MOJEJIIOBAHHS PO3IIOBCIOIKEHHS IiIPOaKyCTUYHOI XBUJIi 3a IIPOMEHEBOIO
Teopielo (BCTaHOBJIEHA MOSKJIMBICTb iCHYBaHHS ME€PiOAUYHOTrO0 Y IIPOCTOPIi ITPOSIBJIEHHS 30H aKyCTUYHOI TiHi); Ha
IIPaKTHL Lie 03BOJIsIE 6ibll €(PEKTUBHO BUKOPUCTOBYBATH KOpabesbHi COHapy, 10 A€ MOXKJIUBICTb 3a0€3I1€4UTU
6€e3IeKy MOPEIIaBCTBA LJISIXOM €(EKTUBHOTO MaHEBPYBAHHS Ta KEPYBaHHS PyXxoM cynHa. B intepecax BMC 3C
YKpaiHu Lie J03BOJIMTb Ha Gi/lbIl BUCOKOMY PiBHi BUKOHYBATH TaKTUYHI MPUIIOMY MaHEBPYBAHHS 3 YPaxXyBaHHIM
IAHUX PO3PaxyHKY aKyCTUYHUX I10J1iB CaMOro KopabJist Ta aKyCTUYHUX I10J1iB Iijp0aKyCTUYHUX CTaHIiH; -
YIOCKOHAJIEHO aJITOPUTMU CTaTUCTUYHUX OOPAXYHKIB PE3YJIbTATiB MAaTEMAaTUYHOIO MOJEJII0BAHHS
riZIpoIMHAMIYHOTO I10JIs CYJIHA, SIKe TeHepye KopabeJsibHi XBUJI, 110 BIIJIMBAIOTh HAa WIBUAKICTb PyXy CYAHA;
pO3pobiieHe MeTOUYHE IiAIPYHTSI BUBHAYEHHS KDUTUYHOI LIBUAKOCTI PyXy Cy[lHa, NIpy 36i1bLIeHH] SKoi, 32
PaxyHOK TpaHc@opmaliii KopabesbHUX XBUJIb, BiIOYBAETHCS MIEPEXi]] 3 EKOHOMHOIO Ha HEEKOHOMHUM PEXUM PYXY,
3a SIKOTO 30iIbIIEHHS [TOTYKHOCTi HEe IPUBOAUTD IO BifIIOBiIHOTO 36i/IbIIEHHS IIBUIKOCTI, 1[0 3MEHIIYE
MaHEeBPEHICTb CYIHA; - YAOCKOHAJIEHO aJITOPUTMHU CTaTUCTUIHUX OOPAXyHKIB pe3y/IbTaTiB MaTeMaTUYHOTO
MOJIEJIIOBAHHS aKyCTUYHOTO I10JIS1 CY[HA; CTBOPEHE METOIMYHE MIAI'PYHTS 111 BU3HAYEHHS 3aJI€KHOI Bifl
IIBUJIKOCTI PyXy CyZHa JOBrOXBUJIbOBOI CKJIaIOBOI aKyCTUYHOTO IOJIS CYAHA, SIKe (POPMYETHCS MiJBOJHOIO
YaCTUHOIO KOPIIYCY, IO JO3BOJISE 326€311eYnTH 6€3MEeKy MOPEIJIaBCTBA LIIXOM €(PEKTMBHOTO MaHEBPYBaHHS Ta
KEPYBaHHS PYXOM CYJHAa B YMOBaxX MiHHOIi 3arpo3u; - OTPMMaHO NONAJIbIINNA PO3BUTOK aJITOPUTMY CTaTUCTUYHOTO
004K CJIEHHS Pe3y/bTaTiB MaTEMaTUYHOTO TiIpOAMHAMIYHOIO MOZEJIIOBAaHHS MipOIMHAMIUYHOTrO 110JIs CyJIHA, SIKe
PanToBO MOXE 3MiHIOBATU WBUJKICTh OTO PYyXY, IO NO3BOJISIE 3a0€3M€YUTU O€3I1EKY MOPEIJIaBCTBA IIJISIXOM
eeKTUBHOr0 MaHEeBPYBaHHS Ta KEPYBaHHS PyXOM CYAHOM; -~ OTPUMAJIH IOJaJIbIINI PO3BUTOK aJITOPUTMU
CTaTUCTUYHOT'O OOUYMCIIEHHS pe3yJIbTaTiB MaTeMaTUYHOrO TipOJMHAMIYHOTO MOJIEJIIOBaHHS IpeiidoBUX Tediil Ha
npuKiagi akBaTopii OfecbKoro TOpriBesibHOro NopTy. To6TO BUKOHAHO TECTOBUN PO3PaXyHOK BEPTHUKAIBHOIO
PO3MOAiNy MBUAKOCTI Ta HAIIPAMKY Tedill B akBaTopii OeCbKOro TOPriBeJIbHOIO MOPTY. 38 YMOB HArOHHOT'O BITPY B
aKBaToOpii IOPTYy BUHUKAIOTh ApeiidoBi (ToBepxHeBi) Ta KOMIIeHCaliliHi (MpuIoHHI) Teuiil. 3a Takux yMOB gpend
CyJleH 3 Pi3HOIO 0CaIKOIO BiflOYBaTUMETHCS Y Pi3HUX HAIPsIMKax. Y 3B'13KY 3 TUM, 110 Tedii i 3MiHM iX HaIPSIMKY Ta
IIBUAKOCTI 3 IMIMOMHOIO CKJIAAI0Th CYTTEBY HABIrallillHy 3arpo3y, BIJIMBAIOYM HA e(PeKTUBHICTb 3aCO0iB KEPYBaHHSI
CYJIHOM, IIPOIIOHYETHCS y IOPTax Ta Y3KOCTSX [LOMOBHUTH iCHYI0Uy reOiHQPOPMTHUBHY CUCTEMY iHPOpMaL[itHUM
mapom 3D Tediil; - OTpUMaM NOJANbIINN PO3BUTOK QJIFTOPUTMU CTATUCTUYHOTO OOYMCIIEHHS PEe3yJIbTaTiB
MaTEeMaTU4HOrO TiApOJMHAMIYHOTO MOJEJIIOBAHHS NIPOLECiB (POPMYBAHHSI HA MOPCbKOMY JIHi TUMYAaCOBUX
HaBiralifHYX MepemKkos, TUITy 6apiB Ta 6aHOK. Kil040Bi €J10Ba: KepyBaHHS PyXOM CYLHA, MAaHEBPEHICThb CyAHA,
MaTeMaTUyHe TiipoanHaMidYHe MOJIeTI0BaHHS, (Pi3UKO-CTaTUCTUYHE MOJE IOBaHHS, HaBiramiliHo-rigporpadidyne ta
ripoMeTeopoJIoriyHe 3abe3eueHHs], IipoaKyCTUYHE [10JI€ Cy[IHa, TiIpoAHaMI4YHE 110JI€ CyIHa, IOXUOKU

CYHYTHI/IKOBO'I. I‘eO,H,eSI/I‘{HO'l' CUCTEMU HOSI/II_LiOHy'BaHHH.

2. There is no general concept for the introduction of mathematical modeling in geoinformation systems of
navigational-hydrographic and hydrometeorological navigation, since not all tasks are subject to mathematical
modeling. Therefore, at the first stage it is considered relevant to demonstrate the possibilities of mathematical
modeling in the direction of hydrometeorological and especially navigational and hydrographic support of
navigation, as part of the system of maritime safety through effective maneuvering and control of ship traffic and
on the basis of experience to expand methods of mathematical modeling. Scientific novelty in the thesis results is
to create a methodological basis for solving the problem of calculating the statistical methods the results of
mathematical modeling of processes on the basis of which is provided by solving the operational navigation-
hydrographic and hydrometeorological support shipping as a component of navigation safety through effective
maneuver and control the movement of vehicles. In the dissertation work the following scientific results were
obtained: - for the first time an algorithm for improving the positioning accuracy of ships (calculation of systematic
error in determining the orbital characteristics of geodetic satellites relative to the center of the geocentric



system WGS-84) is proposed, which has both fundamental theoretical significance and can be the basis for further
improvement in order to ensure the safety of navigation, by effective maneuvering and control of the movement of
the vessel, characterized by a lack of information in the existing scientific literature; - for the first time the
algorithm of calculation by statistical methods of results of mathematical modeling of propagation of a
hydroacoustic wave according to the radiation theory is offered (possibility of existence of periodic in space of
display of zones of an acoustic shadow is established); in practice, this allows more efficient use of ship sonar,
which makes it possible to ensure the safety of navigation by effectively maneuvering and controlling the
movement of the vessel. In the interests of the Navy of the Armed Forces of Ukraine, this will allow at a higher level
to perform tactical maneuvering techniques, taking into account the calculation of the acoustic fields of the ship
and the acoustic fields of sonar stations; - algorithms of statistical calculations of results of mathematical modeling
of acoustic field of the vessel are improved; created a methodological basis for determining the speed-dependent
long-wave component of the acoustic field of the vessel, which is formed by the underwater part of the hull, which
allows to ensure the safety of navigation by effectively maneuvering and controlling the movement of the vessel in
a mine threat; - further development of the algorithm for statistical calculation of the results of mathematical
hydrodynamic modeling of the hydrodynamic field of the vessel, which can suddenly change the speed of its
movement, which allows to ensure the safety of navigation by effectively maneuvering and controlling the
movement of the vessel; - algorithms for statistical calculation of the results of mathematical hydrodynamic
modeling of drift currents on the example of the water area of the Odessa commercial port were further
developed. That is, a test calculation of the vertical distribution of speed and direction of currents in the waters of
the Odessa commercial port was performed. Under conditions of gusty wind in the water area of the port there are
drift (surface) and compensatory (bottom) currents. Under such conditions, the drift of vessels with different draft
will occur in different directions. Due to the fact that currents and changes in their direction and speed with depth
pose a significant navigational threat, affecting the effectiveness of ship control, it is proposed to supplement the
existing geoinformation system with information layer 3D flows in ports and narrows; - algorithms for statistical
calculation of the results of mathematical hydrodynamic modeling of the processes of formation of temporary
navigation obstacles such as bars and cans on the seabed were further developed. Key words: ship motion control,
ship maneuverability, mathematical hydrodynamic modeling, physical and statistical modeling, navigation-
hydrographic and hydrometeorological support, hydroacoustic field of the ship, hydrodynamic field of the ship,
errors of the satellite geodetic positioning system.
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