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Pedepar:

1. Incepranifina po60Ta IPUCBIYEHA PO3B’SI3aHHIO HAYKOBO-TIPUKJIAHOI 337ja4i YIOCKOHAIEHHS TeXHOJIOT I
3aBaHTaXXEHHS MaJIOTOHHAKHUX KOACTEPHUX CY[EH HaBaJIOUHUMU i HACUITHUMU BaHTaKaMU, 3a0e31eYeHHs
HaJIeXKHUX MOPEXiIHUX SIKOCTeN i 6e3MeKn ix MopenaBaHHs. byslo BCTaHOBIJIEHO, 10 IUTAHHS PO3PAXYHKY MacH i
PO3MillleHHS] BAaHTaXiB B OJHOMY TPIOMi OKpeMUMHU ITabeIIMU LOCIIiIKEHi He B IOBHOMY 06cs3i. [IpoananizoBaHo
HEeJIOJIiIKU CY4aCHUX BaHTaKHUX [IPOrPaM, 10 BUKOPUCTOBYIOTECS CYIHOBOLISIMU [1714 IVIAHYBaHHS BAHTKHUX
orepaliii Ta po3paxyHKy BaHTKHOTO IJIaHy. Po3risiHyTo KoHQirypalii TpiomiB iCHyl040ro KoacTepHOro (JIOTY,
0COOJIMBOCTI iX 3aBaHTAKEHHSI OKDEMHUMU IITA0EISIMU BAHTAXY 3 YPAxXyBaHHSIM [I€BHUX OOMEXEHb. ABTOPOM
BPaxOBaHO CY4aCHi MOXJIMBOCTI Ta NOTY>KHOCTI ITOPTIB i IOPTOBUX BaHTaXKHUX KOMIIJIEKCIB i TepMiHaiB Ipu
[IPaKTUYHUX PO3PaxyHKaX PENCOBUX 3aBIAHb Ta YMOB 4apTePiB Ha Pi3HUX cyngHax. HaTypHi crioctepekeHHs nanu
3MOTY IIPUIHSTY HEOOXiHe pillleHHs 1711 PO3B’s13aHHSI IIOCTaBJIeHO] 3a4a4i. [IpoBejeHO OGIPYHTYBaHHSI OCHOBHOIO
HaNpsIMy JMCepTaLiiHOTrO JOCiIKEeHHS, sIKke epefdayae CTBOPEHHS METOMY «IIPUPOJHOI cenapalii» mrabesis

BaHTaXiB [P OJHOYACHOMY IIEPEBE3EHHI B OHOMY TPIOMi. B 3anIpOnIoOHOBaHIN MaTeMaTU4HI MO, sIKa



BpaxoBye KOHQIrypariilo BAHTaKHOTO BifICiKy Ta (popMy 06’eMy 1mITabesIiB BAHTaXy, BAKOPUCTAHI CyJHOBI
rigpoctaTuyHi TabauLi Ta NOo6yA0BaHO QYHKI B BUTJIAI alIPOKCUMYIOYMX TI0JIIHOMIB 1BOX 3MiHHUX, 1110
BAPKAIOTh MaCy CyJiHa Ta OO0 FTOPU30HTAJILHUI MOMEHT Yepe3 1Ba apTYMEHTHU: HOCOBY Ta KOPMOBY OCAJKHU.
Mopenb afanToBaHa 10 iH)KEHEPHUX PO3PaxXyHKIB i 6a3yeTbCs Ha (PaKTax, sIKi BCTAHOBJIEHHI aBTOPOM IIpU
BUKOHAHHI HAaTyPHUX CIIOCTEPEKEHD MIiJ] 4aC 3aBaHTaKEHHS KOACTEPHUX MaJIOTOHHAXXHUX cyAeH « WILSON
BILBAO», «WAVE» Ta «<ELENA» 0OIHOYAaCHO pi3HMMU MAPTisSIMU HAaBaJIOYHUX BAHTAXIB Ta IPY Pi3HUX IOPTOBUX
ymMoBax. Moziesib peasnizoBaHa NakeTOM MaTeMaTUYHUX obunciieHb «Scilaby. Po3po6sieHo Ta 3ar1aTeHTOBaHO «CIOCi0
PO3MIIIEHHSI» Ta «CIIOCIO KOHTPOJIIO PO3MIlllEeHHS» HABAJIOYHUX BAaHTAXIB B TPIOMI CyJIHA, SKUI BKJIIOYAE
PO3paxyHOK pO3IIOJiNeHHs] Mac Pi3HUX BaHTaxiB 3 BpaxyBaHHSM iX 3MilneHHs npu gudepenTi cygHa. Criocio
II03BOJIsIE TPOPAXOBYBATH MOJKJIMBICTD 3aBAaHTAKEHHS Cy[IHA Pi3HUMU BaHTaKaMU, 3a1106iraloun ix 3amillyBaHHIO, Ta
PO3paxoByBaTU MOPEXiJHi SIKOCTi Cy[IHa, BAKOPUCTOBYIOUM Cy[IHOBI BAHTaXHi Iporpamu. '0JI0BHUM pe3yJIbTaTOM
IycepTaliiiHOI po60TH € po3pobKa METOLNMKYM PO3PAaXyHKy PO3MillleHHSI OKpEMUX IITabesIiB BAHTaXIB 3
BHMKOPHCTaHHSIM 3alIpOIIOHOBAHOT'O METOJY «IIPUPOJHOI cenapalii» Ha Oyib-SIKOMY eTalli 3aBaHTaXeHHs Ta
(daxTMYHOMY IU(EPEHTI CyIHa, 10 [103BOJISIE YIOCKOHAJINTA METOIM 3aBaHTaKEHHSI MaJIOTOHHAXXHUX CYIeH
HaBaJIOYHUMMU BaHTaXaMu. [lucepTraliiiHa npaisi BAKOPUCTaHa Y BUPOOHMYIi AisIbHOCTI CYyQHOIJIABHUX KOMITIAHIN
Ta Ha MAJIOTOHHAXHUX CYJHAX, a TAaKOXX BIIPOBAPKeHa B HAYKOBO-JOCIIHUX POOOTAX, IKi BUKOHYIOTHCS B
HY«OMA» Ta B HaB4aJIbHOMY IIpolieci KypcaHTiB. TaKUM YMHOM, Pe3yJbTaTU JUCEPTALifHOI pOOOTH Y BUTTISI]
PO3p06JIEHNX MAaTEMAaTUYHUX MOJIEJIEH i PO3PaXyHKOBUX CXEM TEXHOJIOTIUHUX MPOLECiB, HA OCHOBI
3aIIPOIIOHOBAHOI0 METOAY «IIPUPOIHOI cernapanii», 1aloTh 3MOr'y 326€3MeYUTH MaKCHMaJIbHE BUKOPUCTaHHS
BaHTKOMICTKOCTi MaJIOTOHHaKHUX CYJI€H IIPU NI€PEBE3EHHI AEKiJIbKOX BAHTAKHUX M1apTiN Ta MifBULIUTH PiBEHb
6e3nexu repeBe3eHHs BaHTaxiB. Kito4oBi cyioBa: koactep, MeTOJ TPUPOIHOI cernapaliii, BaHTaXKHi onepatiii,

OHTI/IMiSaLliH i KOHTPOJIb 3aBaAHTA’)KEHHA OJHOTPIOMHOT'O Cy[JH4, BaHTAKHU IIJIaH MaJIOTOHHA)KHOT'O CynoHa.

2. The Dissertation is devoted to the decision of a scientific and applied problem of improvement of bulk cargo
loading methods for low-displacement coastal vessels, ensuring proper navigability as well as safety of their
navigation. It was revealed that the issues of calculating of weight and placing cargo in one hold by several
separate stacks were investigated not in full. The weaknesses of modern cargo programs used by navigators for
planning cargo operations and calculating the cargo plan were analysed. The work provides consideration of holds
configurations of the existing coaster fleet, the features of their loading with individual cargo piles, taking into
account certain restrictions. The author has taken into account the modern capabilities and capacities of ports as
well as port cargo complexes and terminals in practical calculations of sailing directions and charter conditions on
different vessels. Field studies allowed to pin down the necessary solution for the operating objective. The
justification of the principal direction of the thesis research, providing for the creation of a «natural separation»
method for piles of cargo in case of simultaneous transportation in one hold was provided. The proposed
mathematical model that takes into account the configuration of the cargo section and the shape of the volume of
cargo piles, uses ship hydrostatic tables and provides functions in the form of approximating polynomials of two
variables expressing the light mass and its horizontal moment through two arguments: draft at forward
perpendicular and draft at after perpendicular. The model is adapted for engineering calculations and is based on
the facts established by the author when performing field studies when loading simultaneously at low-
displacement coastal vessels «WILSON BILBAO», «WAVE» and «ELENA» of different batches of bulk cargo and in
the different port conditions. The model is implemented using the «Scilab» mathematical calculations package.
The «placement method» and the «placement control method» for bulk cargo in a vessel's hold were developed
and patented, including the calculation of the weight distribution of different cargoes according to the amendment
for the cargo displacement relative to the trim of the vessel. The method allows calculating the possibility of
loading the vessel with various cargoes, preventing their mixing, as well as to calculate the vessel’s navigability
using ship cargo programs. The main result of the dissertation is the development of a calculation procedure for
the placement of individual piles of cargo at any loading step and any actual trim difference, using «natural
separation», which allows improving the bulk cargo loading methods for low-displacement coastal vessels. The
results of the dissertation work were applied in the production activities of shipnpowning companies and on low-



displacement boats, as well as were introduced in research works represented at the NU «OMA» and also in the
educational process when studying by cadets. In this regard, the results of the thesis work in a form of the
developed mathematical and analytical models of operating procedures based on the proposed natural separation
method gives the possibility to maximize the use of the load capacity of lowntonnage vessels when transporting
several cargo consignments, as well as to increase the safety of cargo transportation. Keywords: coaster (coastal
vessel), natural separation method, cargo operations, optimization and loading control of a single-hold vessel,
cargo plan of a low-displacement vessel.
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