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1. BﬂOCKOHaJ’[eHHH ABTOMATHN30BaHUX CUCTEM KEPYBAHHS BAHTA’)KHUMU onepauiHMM 3 BEJIMKOBAaroBnuMmn

HeFa6apI/ITHI/IMI/I BaHTa>XaMU1 Ha MOPCbKUX CyoHAX

2. Improvement of Automated Control Systems for Cargo Operations with Heavy Oversized Cargo on Seagoing
Vessels

Pedepar:

1. Iuceprauiiina po6oTa NprucBsAY€Ha NUTAHHIO MiTBULEHHS e(PeKTUBHOCTI i 6€3MeKy BaHTaKHUX OIepalliil 3
BEJINKOBAaroBUMU HerabapuTHUMHU BaHTaKaMU Ha CIIeliai30BaHUX MOPCHKUX cynHax Tumy «Heavy Lifty misaxom
BIJOCKOHAJIEHHSI aBTOMAaTHU30BaHUX CUCTEM KepyBaHHS. O0'€KTOM [IOCIIiI>)KEHHSI € aBTOMaTU30BaHi cucteMu
KEPYBaHHS Cy[lHOBUMU BaHTOKHUMMU OIepalliiMU 3 BEJIMKOBaroBUMU HerabapuTHUMM BaHTaKaMU. MeToio
IUCepTaLifiHOi poOOTH € MiABUIIEHHS €(PEKTUBHOCTI aBTOMaTU30BaHUX MIPOLECIB KEPYBaHHS CYIHOBUMU
BAaHTa)XHMMU OTIEPAL}isIMU 3 BEJINKOBArOBUMU HerabapuTHMMU BaHTakaMy. MeToy LOCIIIPKeHHS — METOIY Teopii
aBTOMAaTUYHOTI'O KEPyBaHH4 1J1s1 IOOYL0BU MOJeJli CUCTEMU KEPYBaHHS; METOIM aHaJli3y CUCTEM 3 NO3ULIii «3MIHHUX
CTaHy» JJ1s1 JOCJIiIPKEHHSI BJIACTUBOCTEN CUCTEMU KEPYBaHHS, 110 CTBOPIOETLCS]; METOM NOOYN0BU iHPOpMaLiliHO-
KEepYIOuMX CUCTEM IIPU BUPIlleHHi 3a1a4i BUOOPY anroputMmy (PyHKLIOHYBaHHS CUCTEMU KEPYyBaHHS; METOAU Ta

3aco0u iMiTallifiHOro MOZIE/TIOBAHHS [1J1s1 MOJIEJII0OBaHHS €JIEMEHTIB CUCTeMU KepPYyBaHHsI i TOOY0BY NPUMITHBIB



CIIIIP. Bnepie po3po67eHo iHTerpoBaHy MaTeMaTUYHY MOJIEJIb CYIHO-KPaH-BaHTaX, KA JO3BOJIsSIE MOJIE/IIOBATH
CHCTEMHU aBTOMAaTuM3allii KepyBaHHS BAaHTAKHUMU OIIEePaLlisSIMU 3 BEJIMKOBATOBUMU HErabapUTHUMHU BaHTA)KaMHU.
Briepie 3aniporoHOBaHO i OGIPYHTOBAHO METOJI KEPYBAaHHS BAHTA)KHMMMU OIEpallisIMU 3 BEJIMKOBaroBUMU
HerabapMTHHMMMU BaHTaKaMU, 32CHOBAHUI HA iHBEPCHOMY aJITOPUTMi BUKOHAHHS PYXiB B CUCTEMI CYJHO-KpaH-
BaHTaX, 10 [106YIOBaHUM Ha MIPUHLMIIAX ONTUMI3alii KepyBaHHS MPOLECOM 3aBaHTAXKEHHS 3 0OME>KeHHSIM BUOOPY
PYXy JIiHIHHMMU 3CyBaMU i TOBOpOTaMu cygHa. OTpUMaB [IOAAJIBIINI PO3BUTOK METOJ, T06YJ0BU ONTUMAJILHOTO
KEPYyBaHHS BaHTAXHUMHU ONE€palisiIMU 3 BEJINKOBAarOBUMHU HerabapuTHUMU BaHTaKaMU 3 0OMEKEHHSIMHU [0 MEXKax
OCTIHOCTI 3a KpUTepieM WBUAKOAi. OTpUMany po3BUTOK METOIY NOOYIOBU MaTEMAaTUYHUX MOZEJIEN B CUCTEMI
CYIHO-KpaH-BaHTaX, Ha OCHOBI SIKUX PO3POOJISIOTHCS CydaCHi aBTOMATU30BaHi CUCTEMU KEPYBaHHS BAHTKHUMU
orepauisMy 3 BEJIMKOBAaroBUMU HErabapUTHMMHU BaHTa)KaMU 3 YPaxyBaHHAM 30yPIOI0YMX (aKTOpiB. YI0CKOHATIEHO
[IpoLEeNyPYy BUKOHAHHA BaHTAXKHUX OIEpaLiil Ha cygHax nuisxoM Bukopucrtanus CIIIIP, mo 3aiiicHI0OE MOHITOPUHT
rapaMeTpiB pyxy cyAHa i BaHTaxXy. ['any3b BUKOPUCTAHHS — B OCBITHBOMY IIPOLIEC] Y 3aKJIaaX OCBITH Ta HAyKU, B

YCTAaHOBAaX Ta Ha MiJNPUEMCTBAX YKpaiHuU.

2. The dissertation is devoted to the issue of improving the efficiency and safety of cargo operations with heavy
oversized cargo on specialized ships such as "Heavy Lift" by improving automated control systems. The object of
the study are automated control systems for ship cargo operations with heavy oversized cargo. The purpose of the
dissertation is to increase the efficiency of automated control processes of ship cargo operations with heavy
oversized cargo. Research methods - methods of automatic control theory to build a model of the control system;
methods of analysis of systems from the standpoint of "state variables" to study the properties of the control
system being created; methods of construction of information-control systems at the decision of a problem of a
choice of algorithm of functioning of a control system; methods and means of simulation modeling for modeling
the elements of the control system and construction of DSS primitives. For the first time, an integrated
mathematical ship-crane-cargo model was developed, which allows modeling automation systems for control
cargo operations with heavy oversized cargo. For the first time a method of control of cargo operations with heavy
oversized cargo, based on the inverse algorithm of movements in the ship-crane-cargo system, proposed on the
principles of optimizing the control of loading process with limited choice of movement by linear shifts and turns
of the vessel. The method of construction of optimal control of cargo operations with heavy oversized cargoes
with restrictions on stability limits by the criterion of speed has been further developed. Methods for building
mathematical models in the ship-crane-cargo system have been developed, on the basis of which modern
automated control systems for cargo operations with heavy oversized cargo are developed, taking into account
perturbing factors. The procedure for performing cargo operations on vessels has been improved through the use
of DSS, which monitors the parameters of vessel and cargo movement. Scope is processes in educational and

scientific institutions, Ukrainian organizations and enterprises.
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