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Pedepar:

1. Bens A. I1. TeopeTuyHi Ta METOOJIOTIYHI 3acayd CTBOPEHHS CUCTEM HiATPUMKU NIPUUHSATTS PillleHb B
cynHOBOAiHHI. — KBanigikauiiina HaykoBa Mpalist Ha IpaBax pykonucy. Jluceprauist Ha 35006yTTsI HAyKOBOT'O CTYIIEHSI
IOKTOPA TeXHIYHUX HayK 3a crenianbpHicTio 05.22.13 - HaBirauis ta ynpasiiHHs pyxoM. — HallioHanbHUI
yHiBepcuTeT «Opecbka MOPChKa akazemisi», M. Ogeca, 2025. Y gucepraniiiHiil po60Ti HAayKOBO OOI'PYHTOBAHO i
IIOBEJE€HO BUPILIEHHS aKTyaJIbHOI HAyKOBO-TEXHIUHOI [1p0o6IeMU MifBUIeHHS O6e31eKU Ta e(peKTUBHOCTI
CYJIHOBOZiHHS, sIKE 37ilICHEHO 32 PaXyHOK BUKOPMCTAHHS yIIeplle 3allpOIIOHOBAHUX Ta yIOCKOHAJIEHHS! iCHYIOUMX
METO/IiB CTBOPEHHSI Ta 3aCTOCYBAaHHS CUCTEM MiATPMMKM NpuiHATTA pimens (CIIIIP) npu BupimeHHi KOMIIIEKCHUX
33724 yIpaBJliHHS PyXOM CyJieH. 3a MifCyMKaMy IIPOBEIEHOT0 aHaJIi3y NpeJMeTHO] ramysi chopmyiboBaHa
aKTyaJlbHa HayKOBO-TeXHiyHa NpobJyiema — HeoOXiTHICTh NifBUleHHS 6e3I1eKu Ta ePeKTUBHOCTI CyJHOBOMiHHSI B
YMOBax BIIPOBAI)XEHHS Cy4aCHUX iHPOpMaLiliHMX TEXHOJIOTiN. BUsiBII€HO, 10 iCHYe IpPOTUpiYYs, sIKe OOYMOBJIEHE
HasIBHOIO NTOTPebOIO MiTBUIIEHHS 00CATIB CBITOBUX MOPCBHKHUX [T€pEeBe3eHb, iX IIBUAKOCTI Ta 6€3IeYHOCTi, 3 OIHOTO

00Ky, a 3 iHIIOro — JOCSITHEHHS BUIIIEBKa3aHOTrO 32 YMOB MaKCMMAaJIbHOTO 3MEHIIEHHS BCiX BUJIiB €KOHOMIUHHUX Ta



4acOBHMX BUTPAT, 1O [10B’s13aHi 3 iX peanizanieto. Ha ocHOBI mpoBeneHOro aHasnidy aBapiiHOCTi MOPCBKUX CYZeH
BCTAHOBJIEHO HASIBHICTb CTiMKOi TeHEHii 10 36i7bIIeHHS KiJIbKOCTi aBapiil B aOCOTIOTHUX IMOKA3HUKAX, SIKa
00yMOBJIEHA, IEPENYCIM, 3DOCTAHHSIM KiJIbKOCTi CyJleH CBiTOBOTO (pJIOTY Ta 3arajlbHOI0 iHTeHCcHPiKallielo MOPChbKUX
[IepeBE3€EHb B LIJIOMY. BCTaHOBJIEHO, 1110 B yMOBAaX 3alIPOBA/I)KEHHSI Cy4aCHUX iH(OPMALiiHUX TEXHOJIOTIH B
CYIIHOBOZiHHI Ta KOHUenii e-Navigation, HalBaKJIMBIIIOIO CKIaIOBOIO MiIBUIIEHHS 6€3[1eK! CYy4acHOTro
CY[IHOBOJiHHSI € CTBOPEHHS Ta 3aCTOCYBaHHS iHTeJIeKTyaJlbHUX HaBiraliiinux ingpopmaniiinux cucrem ta CIIIIP
CYyIHOBOZI4. 3AiICHEHO KaTerop13alilo HanpsamiB iCHYIOYMX LOCIIIPKEHD Y Tajly3i CyZHOBOIiHHS 3a KOJIOM 3a/ady,
1110 BUPIMIYIOTbCS, Ta BUSHAYEHO IIPIOPUTETU PO3BUTKY KOXKHOTO HaIllpsiMy. BulneBkasaHe 103BOJINIO BUOKPEMUTU
HU3KY IIpOo6JIeM, MOB's13aHuX i3 3acTocyBaHHaM CIIIP Ta iHTeseKTyalIbHUX CUCTEM y CyIHOBOZiHHI Ta BUBHAYUTHU
LIJIIXY IX BUpilleHHs. JloBeeHo, o Ha IOTOYHUI MOMEHT 4acy 3actocyBaHH4 CIIIIP y ranysi cyITHOBOIIHHS
3aTHE iCTOTHO 3HU3UTU PiBE€Hb aBAPiltHOCTI MIJIIXOM MifABUIIEHHS €(PEKTUBHOCTI (QYHKIIOHYBaHHS €pPraTU4HOi
CHCTEMU «JIIOIVHA — TEXHi4Hi 3aCO0M CYJHOBOIIHHS» Ta BCEOIYHOrO 3aIIPOBaIKEHHS TOCATHEHD CYYacHUX
iHopmaLiiHUX TEXHOJIOTi B aBTOMATHU3allil0 IPOLIECIB yIIpaBJliHHS CyIHOM. 3alIpOIIOHOBAHO 3aCTOCYBAHHS
KOMILJIEKCHOTO nifgxony fo ctBopeHHs CIIIP B ranmysi cylHOBOZiHHS, 5IKiil 6a3yeThCsl HA KOMOIHOBAaHOMY
BUKOPUCTaHHI aHAJITUYHUX MOZEJIEN PYXY CyIeH, METOLIB CUTYaLiiHOTO aHasi3y HaBiraluiiHMX CUTyaLii Ta
MEeTOJIiB ITy4HOro iHTesekTy (1), mo 103BoJIse NigBUIIUTHA OTIEPATUBHICTD Ta TOYHICTh IPUNHSATTS PillleHb 3
VIPaBJIiHHS CYAHOM. YIOCKOHaJIEHO KOMIIJIEKCHUI METOJ, KiJIbKiCHOI OLIiHKY He6e3IeKU 3iTKHEHHS CyJeH, SIKil
IO3BOJISIE BU3HAUYUTH 00J1aCTi B3AEMHUX OOOB'S3KiB CYZi€H Ta TPAaHUYHO JONYyCTUMIi JUCTaHLii HAKOPOTIIOTro
30JIMKEHHS, 110 1a€ MOKJIMUBICTb po3paxoByBaTu B CIIIIP napameTpu 30HU 6€3M€KM HABKOJIO BIACHOTO CyJHA.
3acrocysaHHs BKazaHux kputepiis y CIIIIP cynHoBOAis [03BOJIsI€ POPMYBaATH IPOTHO3U PO3BUTKY HaBiraliliHux
CUTYyalliil Ta yIepeIpKyBaT BUHMKHEHHS Hal0ibIll HEO6E3MeYHUX 3 HUX. 3 METOI0 HAaKOIIMYEHHS, OOpPOOKM Ta
y3arajibHeHHs iHpopMallii CTOCOBHO MPOLECiB pyxXy Ta B3aEMOJIil CyZeH, 3alIpOIIOHOBAHO 3aCTOCYBaHHS CLIEHAapHO-
IpeLeneHTHOro niaxony no nodynosy 6asu 3HaHb CIIITP. YiockoHaneHo MeToAu MifTPUMKUY IPUIMHSTTS pillleHb
CYIHOBOi4 3 YIIPaBJIiHHS PyXOM CYZI€H IIPY BUPILIEHHI 33/1a4 PO3XOI)KEHHS, MAHEBPYBAaHHS Ta AUHAMIYHOTO
NO3MLIIOHYBAHHS, SIKi aanToBaHi 40 3actocyBaHHs y CIIIIP 3a yMOB HasgsBHOCTI 0OME>X€Hb 4acy Ta y KpUTUYHUX
curyanigx. OTpuMana noganbUni po3BUTOK MeToarKa 3actocyBaHHs CIITIP y nponecax ontumisauii GopmyBaHHS
BaHTAKHUX IIJIaHIB Cyl€H KOHTEMHEPOBO3iB, 0 Ja€ MOKJIMBICTh 3MEHIIUTY BUTPATH 4acy. Y JOCKOHAJIEHO
METOJIMKY PO3PaxyHKy I10J1l0Ca [TIOBOPOTY Cy[HA IIPU 37ilICHEHHI MAaHEBPYBaHHS Y BY3bKOCTSIX Ta OOMEXKEHUX
aKBaTOPIisX, Ky alallTOBAHO 10 BUMOT MOAJIbIIOT0 IpakTUYHOro 3actocyBaHHs y CIIIIP cygHoBOAif, 1110 103BOJIsSIE
HiABUINVTY TOYHICTh JOTPUMAHHS Cy[IHaMHU I1JIAHOBAHOI TPAEKTOPIl pyXy Ha NOTEHLiITHO HeGe3eYHUX HiISTHKAX.
Po3pob6eHi meToposoriudi 3acanu nodynosu CIIIIP cynHOBOZ S, SIKi BpaXOBYIOTh OCOOJIMBOCTI IIPOLiECY B3aeMO[Iil
JIIOJVMHU 3 TEXHIYHUMH 3aC00aMy CYJHOBOMIHHS, 10 JO3BOJIsSIE CKOPOTUTHU BUTPATU 4acy Ha POPMYBaHHS Ta
IIPUIMHSTTS PillleHb, MiIBUIIUTU PIBEHD iX TOYHOCTI Ta aIEKBATHOCTI 1040 HABIralinHOI CUTyalii, sIka Mae Micue.
Yrepiie 3allpOIIOHOBAHO 3aCTOCYBaHHS YOTHPboX(azHOro LUKy iHpopmaliiiiHoi B3aemogii cygHoBoais 3 CIITIP,

10 Ja€e 3MOTy TOJIMIINTY SKiCTh Ta OHepaTI/IBHiCTL HpMﬁHHTTH piHIeHb 3 praBJIiHHH PYyXoM CyJHa.

2. Ben A. P. Theoretical and Methodological Foundations for Developing Decision Support Systems in Navigation. -
Qualification scientific work, manuscript. Dissertation for the degree of Doctor of Technical Sciences, specialty
05.22.13 - Navigation and Traffic Control - National University "Odesa Maritime Academy", Odesa, 2025. The
dissertation scientifically substantiates and proves the solution to an urgent scientific and technical problem of
improving the safety and efficiency of navigation, achieved through the use of newly proposed and improved
existing methods for developing and applying Decision Support Systems (DSS) in solving complex vessel traffic
control tasks. Based on the analysis of the subject area, a current scientific and technical problem has been
formulated: the need to enhance the safety and efficiency of navigation under the conditions of implementing
modern information technologies. It has been identified that there is a contradiction between the need to increase
the volume, speed, and safety of global maritime transport on the one hand, and the requirement to achieve these
objectives while minimizing all types of economic and time expenditures associated with their implementation on
the other. An analysis of maritime vessel accidents has revealed a persistent tendency toward an increase in the
absolute number of accidents, primarily due to the growing number of vessels in the world fleet and the overall



intensification of maritime transport. It has been established that in the context of modern information
technologies in navigation and the concept of e-Navigation, the most important component of enhancing
navigation safety is the creation and application of intelligent navigational information systems and navigator’s
DSS. A classification of existing research areas in navigation according to the tasks addressed has been carried out,
and development priorities for each direction have been identified. This has made it possible to single out several
problems associated with the use of DSS and intelligent systems in navigation and determine ways to solve them. It
has been shown that today, the use of DSS in navigation can significantly reduce the accident rate by improving
the efficiency of the ergatic system “human - navigation technical means” and ensuring the comprehensive
integration of modern information technologies into vessel traffic automation processes. A comprehensive
approach has been proposed for developing DSS in navigation, based on the combined use of analytical vessel
motion models, situational analysis methods for navigational situations, and artificial intelligence (AI) methods,
which increases the timeliness and accuracy of vessel control decisions. A comprehensive quantitative method for
assessing collision risk has been improved, enabling the determination of mutual responsibility areas for vessels
and the maximum allowable closest point of approach distances, which allows a DSS to calculate safety zone
parameters around one’s own vessel. The use of these criteria in navigator’s DSS enables forecasting the
development of navigational situations and preventing the most dangerous ones. To collect, process, and
generalize information on vessel movement and interaction, a scenario-precedent approach for constructing the
DSS knowledge base has been proposed. Methods for supporting navigator’s decision-making in solving tasks of
collision avoidance, maneuvering, and dynamic positioning have been improved and adapted for DSS use under
time constraints and in critical situations. The methodology for applying DSS for optimizing container ship cargo
plan development has been further developed, enabling time savings. The technique for calculating the turning
pivot point during maneuvering in narrow or restricted waters has been improved and adapted for practical
application in navigator’s DSS, enhancing the accuracy of following planned trajectories in potentially hazardous
areas. Methodological foundations have been developed for creating navigator’s DSS that account for the specifics
of human interaction with navigation technical systems, reducing the time required for decision-making and
increasing the accuracy and adequacy of decisions relative to the actual navigational situation. For the first time, a
four-phase cycle of information interaction between the navigator and the DSS is proposed, improving the quality
and timeliness of vessel control decisions. A DSS structure for navigators is proposed, based on the application of a
navigator model and providing adaptive interaction based on the priority of processing informational messages.
This reduces the negative influence of the human factor on vessel traffic control and minimizes the subjectivity of
decisions.
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