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Pedepar:

1. Po6oTa npucBsiyeHa MUTaHHSM MiABUIIEHHS €(DEKTUBHOCTI i 6€3MEKU BaHTAXXHUX OIepaliili Ha KOHTeHepoBO3ax
IIpU 31iMICHEHI MYJIbTUIIOPTOBUX IIEPEBE3E€HD NJISIXOM Y OCKOHAJIEHHSI aBTOMAaTU30BAaHUX CUCTEM KEPYBaHHS
TaKUMU orepauismu. O6'eKT JOCiIKeHHs - IPOLeC KePyBaHHS BaHTaKHMMU OIlepalisiMU KOHTeliHepoBo3a. MeTa
IOCTIiIKEHHS - MigBUILIIeHHS 6e3M1eKy Ta e(PeKTUBHOCTI BAHTaXKHUX Olepalliii KOHTeMHEPOBO3iB UJISIXOM PO3POOKHU
HOBHUX MOJeJIell, MeTOIiB Ta iHpopMalLiliHUX NPoLenyp KepyBaHHS BaHTKHUMU onepanisMu. Metogu
TOCIIIPKEHHS: 17151 HOCSATHEHHS [TOCTAaBJIEHOI METU B JUCEPTALIIMHOMY AOCIIiI>)KEHHI BAKOPUCTOBYBaJIUCSL:
dopMasbHO-JIOTIYHI MOJIeJli Ta METO M €BOJIIOLIITHOTO MOZEJIIOBAaHHS 17151 IOOYI,0BU MaliCTep-TIJIaHy
KOHTE€MHEPOBO3a, METOJ M AUHAMIYHOTO IPOrPaMyBaHHS Ta MOLIYKY 3 0OMEKEeHHSIMU 17151 POPMYBAaHHS BAHTA)KHOTO
IJIaHy KOHTEITHEPOBO3a, AHAJIITUYHI MOJIeJli 17151 PO3PaXyHKy OCTIMHOCTI CyJjHa B IIPOLieCi 3aBaHTaKE€HHS. Y POOOTi

POBIJISIHYTO TEXHOJIOTiYHi OCOOGIMBOCTI 3[iiCHEHHSI KOHTEMHEPHUX I1epeBe3eHb MOPChKUM TPAHCIIOPTOM Ta



BM3HAYEHO, 1O KJII0YOBOIO JIAHKOIO MiJBUIIEHHS iX €(DeKTUBHOCTI Ta 6€3M€KM € CTBOPEHHS aBTOMAaTHU30BAHUX
cuctem Ta CIIIIP 3 kepyBaHHS BAaHTR)KHUMU OIepalisiMU KOHTEHEPOBO3iB. [IpoBeieHO MOPiBHAIBHUIN aHAJI3
iCHyI0UMX CHCTEM Ta IIPOrPaMHUX 3aC00iB 3 KEPYBaHHS BaHTaKHMMU OIlepalliiMU KOHTEIHEPOBO3iB Ta BUSBJIEHI
HEBUPIlleH] MUTAaHHS iX OJaJIBUIOr0 PO3BUTKY Ta BIOCKOHAJIEHHS. PO3p06J1€HO MOIe/Ib KEPYBaHHSI BAaHTAXKHUMU
orepalisiMyi KOHTEIHEPOBO3a Ha OCHOBI KOMOiHaLlii IOT{YHMX IPAaBUJI 3aBaHTAKEHHS / BUBAHT)KEHHS Ta
€BpUCTUYHUX METOJIB IIOLIYKY pillleHb, sIKa J03BOJIsI€ ONITUMI3yBaTH MIPOLIEC 3aBaHTaKEeHHsI cygHa. Po3pobieHo
IBO(MA3HUI YOTHPHOX €TAITHUI METOZ, [100y10BY BAaHTAXXHOTO IIJIaHy KOHTENHEPOBO3a, 110 6a3yeThCsl Ha
KOMOGIHOBAaHOMY 3aCTOCYBaHHi (pOPMaIbHO-JIOTIYHUX i eBPUCTUYHUX MOZEJIeH. 3aCTOCYBAHHS 3a[TPOIIOHOBAHOTO
METO[ly LO3BOJIsIE CKOPOTUTY BUTPATH Yacy Ha GOPMyBaHHS BaHTAXXHOTO I1aHy. OTpuMara nojajbinii pO3BUTOK
iH(popmalliiiHa TeXHOJIOTisl KepyBaHHS BaHTXHUMU OIlepallisiMA KOHTEMHEPOBO3a I1pY BUKOHAHHI MYJIbTUIIOPTOBUX
[IePEBE3€EHbD, 110 T03BOJIsIE CKOPOTUTHU TPUBAIICTh BAHTAXKHUX OIEepalliil y IOPTax, Ta METOILU PO3MillleHHS
KOHTEIHEePiB Ha KOHTEMHEPOBO3i, 1110 BPAXOBYIOTb 10r0 KOHCTPYKTUBHI OCOOJIMBOCTI i TEXHOJIOTIYHI OOMEXEHHS 3
BUKOHAHHS BaHTaKHUX orepaliii. Ha ocHOBi po3pobyieHrX Mojiesieid, MeTOiB Ta aJITOPUTMIB CTBOPEHO MPOTOTHII
CIIIP 3 kKepyBaHHS BaHTaKHMMU OIl€pallisiMU KOHTEMTHEPOBO3a IIPU 3[iICHEHI MyJIbTUIIOPTOBUX [1I€PEBE3EHD, SIKA
IIO3BOJISIE MiABUIIUTY PiBEHb O€3MIEKU BUKOHAHHS BaHT)KHUX OIepalliii KOHTEMHEPOBO3iB, EKOHOMIUHICTb
MOPCBHKUX KOHTEIIHEPHUX [lepeBe3eHb, Ta 3HU3UTH BIIUB JIIOACHKOT0 (GakTopy Ha MPOLeCU KEPYBaHHS
BaHTOKHUMU OIEepalisiMU CyZeH. ['any3b BUKOPUCTAaHHS — B OCBITHbOMY IIPOLIECI Y 3aKJIaZjaX OCBiTH Ta HAyKH, B

TPEHAXKEPHUX LIEHTPAX [JI Hi,Z[I‘OTOBKI/I IJ1aBCKJIany, Ha CyﬂHaX‘KOHTeﬂHepOBOSQX.

2. The research is devoted to the issues of the efficiency and safety improvement of cargo operations on container
ships during multiport transportation by improving the automated control systems of such operations. Object of
research is the process of control of the cargo operations of a container ship. The purpose of the thesis is to
improve the safety and efficiency of container cargo operations by developing new models, methods and
information procedures for control of the cargo operations. Research methods: to achieve the goal of the research
formal-logical models and methods of evolutionary modeling are used to build a master plan of a container ship,
methods of dynamic programming and search with constraints are used to form a cargo plan of a container ship,
analytical models are used to calculate the stability of the ship during loading. The technological features of
container transportation by sea are considered in the thesis. It is determined that the key aspect of their efficiency
and safety improvement is the creation of automated systems and DSS for the control of cargo operations of
container ships. A comparative analysis of existing mathematical models and methods of formation of cargo plans
of container ships is carried out; their basic advantages and lacks are defined. Models and information technology
for the control of cargo operations of container ships during multiport transportation based on the combination of
logical rules of loading /unloading and heuristics problem-solving methods are developed. A two-phase four-stage
method of formation of a cargo plan of a container ship based on the combined application of formal-logical and
heuristic models was developed. The application of the proposed approach to the formation of the optimal cargo
plan of the vessel provides a solution for a reasonable period of time for practical usage. Methods of placement of
containers on a container ship considering its construction features and technological limitations for cargo
operations were further developed. A prototype of DSS for control of container ship cargo operations for multiport
transportation based on the developed models, methods and algorithms was created. It allows increasing the level
of security of container cargo operations, the efficiency of sea container transportation, and reducing human
impact on ship cargo operations control processes. Scope is processes in educational and scientific institutions, in

training centers for the training of crew members, on container ships.
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