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1. Incepranifina po60Ta CIPSIMOBaHa HA BUPILIE€HHS aKTyalbHOI HAYKOBO-TE€XHIUHOI IP0O6JIeMU N1OJIi€PraTUYHOTrO
3abe3neyeHHs HaBirauii Ta ynpasiiHHsa pyxoM BT3 misixoM 3aB4aCHOTO CUTYalLiiHO-00YMOBJIEHOTO TIEPEPO3NOLLTY
dyHKLi Ta pecypciB MiX JIIOJUHOIO Ta €JIEKTPOHHOIO MAIIMHOIO 3 METOIO MifBuUIeHHs 6e3neku pyxy BT3 B 30Hax 3
NiABUIEHUM PU3MKOM IJIaBaHHs. B po6OTi AOCIIIpKEHO Ta BUBHAUEHO BUPillIaJbHY POJib B O€3[1€UHOMY
CyJIHOIIJIaBCTBi KOMIJIEKCHOI CUCTEMH YIIPABJIiHHS 0€3I1€KOI0 CYIHOIJIABCTBA, CTBOPEHHS IHTETPOBAHUX CUCTEM
€JIEKTPOHHOI HaBiraiii, 3arrpoBa/i>keHHs! HOBITHIX TEXHOJIOTIH Ta 3MEHIIEHHS BIUIUBY JIIOJCbKOTrO (PaKTOpy B
CyJlHOIJIaBCTBi. PO3p06s1eHO MeTOo rapaHTyBaHHs 6€3M1€YHOro IIJIaBaHHS B YMOBAX HEOJHOPITHOCTI Pi3nyHuX
noJ1iB y 30Hi pyxy BT3 1151 paniioHanbHOro 6€3aBapiliHOro BUXOly TPAaHCBEPCAJILHOI TPAEKTOPIEIO B 30HY
MJIAHOBOT'O MapIIPYTy 3 ypaxyBaHHAM (PaKTOPiB BIVIMBY HECTALIIOHAPHOTO CEpeoBULIA. ICHYI0Ui NPOTUPIYYS MK

3pOCTalOYMMU BUMOTraMu 110 e(DeKTHBHOCTI CUCTeM HaBiralii Ta yrpasJliHHSI PyXOM Ta peajlbHIMU MOKIMBOCTSIMU



Cy4aCHOi HayKy Ta TEXHOJIOTIH yCyBalOThCS UIJISIXOM BUPILIEHHS OOUUCIIIOBAJIBHOI CKIQAHOCTI MOTOYHUX 33724
IIJISIXOM X IeKOMIIO3ULIil Ha TUIIOBI TpUBiasbHi Mifzanadvi. YI0CKOHaseHo I00y0BY CUCTeMU cTabinizamii
ynpasiiHHS pyxom BT3 B HEOJHODIZHOMY CcepeoBUII, Ka JO3BOJIIE€ BPaXOBYBAaT/ AVMHAMIYHU BILJIMB XBUJIb IIPU
Pi3HUX peXMMax XBUJIIOBAaHHSI B MOPCbKUX YMOBaX 3 6araTOKOHTYPHUMM MiJJCUCTEMaMU aBTOMAaTUYHOTO KEPyBaHHS
CHJIOBMMH BUKOHaBUMMU opraHamu BT3. [IpoBefieHO cuHTE3 MOJieiel MOoJliepPraTUdYHUX CUCTEM 3 BIACTUBOCTSIMU
rapaHTOBaHOTIO aallITUBHOTO YIIPABJIiHHS 3 KOHTPOJIEM iHIWBIyaJIbHOTO CTaHy CYAHOBOJ s, IKUl 3abe3euye
eeKTUBHUI piBeHb rAPaHTOBAHOIO aAIITUBHOTO YIIPABJIiHHS B iepapXiyHMX CUCTeMaX HaBirauilitHoro
obcyroByBaHHS BT3 32 yMOB 3MiHHYX TPAHCIIOPTHUX IIOTOKIB HA BOJHUX aKBATOPisIX. OGI'PYHTOBAHO METO],
3a0e31e4eHHs HellepepBHOr0 6e3aBapiliHOro MoJiepraTUYHOro YIIPaBJIiHHS B JIOKaJIbHIN 30HI CyAHOBOIHHS, SIKUN
II03BOJIsIE 3MiICHIOBATU pallioHAJIbHUI PO3NOia PYHKLIN B iepapxiyHuX cucTemax Hapirauii ta ynpasninss BT3 nis
OIE€PATUBHOTO NiJBULIEHHS PiBHS 6€3[1€KU CyIHOIIJIABCTBA, aIeKBAaTHOTO 3arpo3aM. 3allpOIOHOBAHA iHTErpOBaHa
cxema iHpopmariiiiHoro o6MiHy B CKJIaIHIN IMHAMIYHIN cucTeMi, MOOyZ0BaHOrO Ha IPUHLMII cTparerii “e-
Navigation”. Po3po6sieHo MeToJ, 3a6e3I1eueHHsI 337JaHOT0 PiBHS 06e3I1eKu B [10JliepraTuYHUX CUCTeM Hasiralii Ta
yhnpasiliHHA pyxoM BT3 Ha BHYTPILIHIX BOJHMX IIJISIXaX B YMOBAX PEAJbHOIO 4acy, IPU SKOMY [Jis iHTeIeKTyatisanii
pillleHb crucTeM MPUIHATTS pillleHb BUKOPUCTOBYETLCS iIHCTPYMEHTAIbHUI MeTOJ, HaBiralii. QopmaiizoBaHO yMOBU
dyHKIIOHATIBHOI CTIMKOCTI MOJiepraTU4HUX CUCTEM 3 METOI0 YTPUMaHHS piBHS 6e3neku pyxy BT3 Ha BHyTpiHix
BOJHUX LIJISIXAX, 110 HAJIJa€ MOKJIUBICTD 3IiICHIOBATY KOHTPOJIb Ta aHasi3 pyxy BT3 Ha BHYTpIilIHIX BOOHUX LIJIXaX,
11O [103BOJIs€ 3a6€3Me4YnTH Oibll BUCOKE 3HAYEHHS NIMOBIPHOCTI 6e3neuHoro pyxy BT3 (o 97%) B 30Hax
MigBUIIEHOrO PU3KMKY IJIaBaHHA Ta 3MEHIINUTU Yac Kpyrosoro peiicy BT3 Ha p. [JHinpo Ha 17,8 %. 3anponoHoBaHO
iHopmalliiiHy TeXHOJIOTiI0 NiBUIIEeHHS PiBHS iHTeseKTyasnizauii Ha 6a3i NPUHLIUIIIB YHiBEepCaIbHOTO
CEMaHTUYHOI0 KOAyBaHHS JIiHTBiCTUYHMX I10BiJOMJIEHB, 110 LIUPKYJIIOIOTh MiX iHT€/IEKTyaJIlbHUMHU areHTaMu €UHO]
CUCTEMU HaBiraulii Ta yrpasJiHHS PyXOM Cy[€H-Ta30B03iB. BU3Ha4Y€HO OpraHisalito nojiepraTudHmux CUCTEM
Hagirauii Ta yrpassiHHs pyxoMm BT3 3 noeTanHuM BIPOBAIKEHHSIM Ta BIOCKOHAJIEHHSIM 3aC00iB MiATPUMKHI
OIlepaTUBHUX pillleHb B peaslbHOMY 4aci 117151 3ab6e3rnedeHHs 6e3nexku pyxy BT3 npoTsarom pericy, siki JO3BOJISIOTh
aJanTyBaTU CIIOCTEPEKEHHs Ta aHasi3 pyxy BT3 B TepuropianbHuX Bojax YKpaiHy Ta IPOBOAUTHU yIIePEIKeH]
[IPOTHO3HI PO3paxyHKHU BipOTiIHOCTI aBapifiHMX IOAi B yMOBAax 3pDOCTaHHS CYLHOIIOTOKIB Ha LIMX aKBaTOPIisX.
[IpakTHyHE 3HaYEHHSI OTPMMAHUX PE3YJbTATIB [OJISrae y JOBEIEeHHI €(PEKTUBHOCTI [10J1iepraTUYHOro 3a6€31e4eHHs
HaBirauiHOro o6CIyroByBaHHs BOJHUX TPAHCIIOPTHUX 3aCO0iB Ta CUCTEM HaBirallii i yIpaBJiiHHSI pyXoM, a TaKoX
CBOEYACHOTO rapaHTOBAHOTIO MiATPUMAHHS 6€3I€4YHOr0 PiBHS CYAHOIJIABCTBA B 30HAX 3 MiIBULIEHUM PU3UKOM
IIJIaBaHHS 32 PaxyHOK 3alIPOBAIKEHHS KOMIJIEKCHOI iHTerpauii indpopMaliiiHuX IPOLeciB iHTeNeKTyaJIbHUX
TPAHCIIOPTHUX CUCTEM. Pe3ysibTaTu AucepTaliiiHiii po60TH pEKOMEHAYIOThCS O BUKOPUCTAHHS TIiJ] yac
KOMIIJIEKCHOTO 3aCTOCOBYBAHHS 3aC0O0iB CMCTeM aBToMaru3alii cygHoBogiHHs Ha BT3 ta Ha 6eperosux CHYP BT3 B
30Hi BiflIOBifanbHOCTI YKpaiHu, a TaKOX IIpY po3po61ii Ta 3apOBaIKEHHI iHTErpOBaHOI CUCTeMU iH(POpMaLiiiHOro
00MiHY B TepUTOpiaZibHUX BoJax YKpaiHy Ha IPUHIMIIAX cTpaTerii «e-Navigation».

2. This dissertation is aimed at solving the actual scientific problem of polyergatic provision of navigation and
vessel traffic management by the way of timely situationally determined redistribution of functions and resources
between a human and an electronic machine with the aim of improving the vessel traffic safety in areas with an
increased risk of navigation. The decisive role in the safe navigation of an integrated navigation safety management
system, the creation of integrated electronic navigation systems, the introduction of new marine technologies and
the reduction of the human factor influence in shipping were explored and determined. The method of
guaranteeing safe navigation in the conditions of heterogeneity of physical fields in the ships traffic zone for a
rational safety-free exit through a transversal trajectory into a planned route zone taking into account the factors
of influence of the non-stationary environment. Existing contradictions between the increasing requirements for
the effectiveness of navigation systems and traffic management and the real possibilities of to-date science and
technology are eliminated by solving the computational complexity of current tasks by decomposing them into
typical trivial subtasks. It was improved the construction of the stabilization system for ships traffic management
in a non-sable environment, which allows to take into account the dynamic effect of waves under different waving
modes in marine conditions with multi-contour subsystems of automatic control of ships’ power executive bodies.



The synthesis of models of polyergatic systems with the characteristics of guaranteed adaptive management with
the control of navigators’ individual condition control is carried out, which, provides an effective level of
guaranteed adaptive management in the hierarchical navigation services of a ship in conditions of variable
transport flow in water areas. The method of providing continuous non-emergency polyergatic control in the local
navigation zone, which allows to rational distribution of functions in the hierarchical systems of navigation and
vessel traffic control for the operational increase of the level of navigation safety, adequate to the threats. The
integrated scheme of information exchange in the complex dynamic system, built on the principle of "e-
Navigation" strategy have been proposed. The method of providing a given safety level in the polygraphic
navigation and ships traffic control system on the inland water conditions at a real-time have been developed, in
which the instrumental method of navigation is used for intellectualizing decisions of decision making systems.
The conditions of functional stability of polyergatic systems are formalized in order to maintain the safety level of
the ships’ traffic on inland waterways, which provides an opportunity to provide control and analysis of the ships
traffic on inland waterways, that ensure a more higher probability value ships’ safe traffic (till 97%) in high
navigation risk areas and to reduce the time of vessels’ round-trip on the Dnipro river approximate on 17,8%. The
information technology of increasing of intellectualization level is developed on the basis of the principles of
universal semantic coding of linguistic messages circulating between the intelligent agents of a common system of
navigation and control of the movement of gas-carriers have been proposed. The organization of polyergatic
navigation and ship’ traffic control systems with the step-by-step introduction and improvement means of support
of operational decisions in real time for ensuring traffic safety during the voyage is appointed, which allow to adapt
the monitoring and ship’s’ traffic analysis in the territorial waters of Ukraine for conducting of prognosed
predictive calculations of the probability of emergency events in conditions of ships’ flows increasing in these
water areas. The practical value of the results is to prove the effectiveness of polyergatic provision of navigation
services for ships navigation and traffic management systems, as well as the timely guarantied maintenance of a
safe level of navigation in areas with increased risk of navigation through introducing a comprehensive integration
of information processes of intellectual transport systems. The results of the dissertation researches are
recommended for use in the integrated application of the ships’ and shore based Vessel Traffic Systems navigation
automation systems means at the ship and on coastal in the territorial water of Ukraine, as well as during the
development and implementation of an integrated information exchange system on the "e-Navigation" strategy
principles.
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