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1. MeTopmosoriuHi OCHOBU PO3MipHOI MOJIepHi3alii macaxkupChbKUX CyIeH IS MinBuLieHHs e(heKTUBHOCTI iX
eKCITyararii

2. Methodological foundations of dimensional modernization of passenger ships to increase the efficiency of their
operation

Pedepar:

1. B pucepTauiiiHiil po6oTi BUpilleHa aKTyasbHa, BAX/INBA AJ14 3a06e311e4eHHs €(DeKTUBHOTO (PYHKLIOHYBAHHS
MOPCBKOI'0 IacakMpchbKoro GJoTy, mpobsemMa nifnBu-ueHHs epeKTUBHOCTI eKCIIyaTalii naca)kupChbKUX CyieH 3
3aCTOCYBaHHSM PO3MipHOI MOJlepHi3allii, sika CTBOPIOE YMOBHU MO0 MOAAJBIIOTO BUCOKOE(EKTUBHOTO iX BUKO-
PHUCTaHHS Ha IIPOTS3i IEBHUX €TalliB )KUTTEBOTO LIUKIIY, Iepei6adaloyr OHOBJIEHHS CY/IHA, 301/1bIIEeHHS
[IaCa)KMPOMICTKOCTI 3 3a6€3M1eYEHHSIM JOJATKOBOTO NPUOYTKY, JOCTIIPKEHHS] CHCTEMHUX BJIACTUBOCTEN Ta
TEXHIYHUX pillleHb BiMOBiAHO JO CYyYaCHUX CTaHMAPTIB B CYAHOIIABCTBI. [Ipo6yiemMa BUPillyeTbCSl HA OCHOBI

CTBOPEHHS HOBUX i yIOCKOHAJIEHHSI iCHYIOUMX CTPATETii, METOMiB, MOJeJeH, sIKi (OPMYIOTh HOBY METO-I0JIOTiIO



PO3MipHOI MOAiepHi3aliii, 1[0 I'PYHTYEThCS HA iHTErpajlbHOMY PO3IJIii Cy-4aCHUX KOHLEMLiN 3a0e311e4eHH
6e3rexy, eKOHOMIYHOCTi, ePEeKTUBHOCTI i ekosoriy-HocTi. Po3po6ieHo cTpaTerilo IpoBeeHHs KOHCTPYKTUBHOI
(po3mipHOI) MOJepHIi3allii macaXMPChKUX CY[IEH, sIKa JO3BOJIUTb 3a0€3[1€YMTH Ha [IPOTI3i IEBHOTO Nepiony
SKUTTEBOTO LIMKIY ix e(peKTUBHY eKcIlIyaTtaliln. CTBOPEHO iHTerpajbHy MOZEb PO3MipHOI MOJlepHi3alii, sKa
OIKCY€ 3aKOHO-MiPHOCTI BIUIMBY CTYIIEHIO [IOJOBXEHHS HA EKOHOMIYHI Ta TEXHIKO-EKCILIyaTalliiHi TOKa3HUKU
MozepHizallii, i 6a3yeTbcst Ha: MOeJli EKOHOMIYHOI e(deKTHBHOCTI Mojiesli QyHKIiOHAILHOCTI MOJieJli 6€3I1eKU CyIHA
i CyIHOIJIABCTBA. 3alIPOIIOHOBAHO METOJ, BU3HAYEHHS I'PAHMYHOI JOBXXUHY CyfHa IIPY PO3MipHIiN MonepHizauii 3a
KpUTEpPieM 3arajbHOI 03[0BKHbOI MilIHOCTI, SIKUIl IPYHTY€ETbCS HA OOOB'SI3KOBUX HOPMax 3a0€3Me4eHHS
[IO37IOBXKHBOI MIITHOCTi KOPIIyCY, BpaxOBy€e 3a-KOHOMIPHOCTI 3MiHU CHUJIOBUX (HAKTOPIB B 3aJI€XKHOCTI Bif CTYIIEHIO
IIOJOBXXEHHS CyJl-Ha. 3alIPOIIOHOBAHO METOU OLIHKM 3MiHIOBaHHSI MOPEXIHUX SIKOCTEN CyIHA IIPU MOTO
IIOJIOBKEHHI, 110 AO3BOJIsIE BUBHAYATH IOIyCTUME TIOJIOBXEHHS KOPITYCYy 3a KPU-TEPisSIMH, SIKi BiITIOBIiTAIOTh LIUM
SIKOCTSIM O XOZOBOCTI, OCTIMHOCTI MaHeBPEHOCTI. CTBOPEHO y3arajibHEHi MaTeMaTU4Hi MOZeli Ta iMiTaliliHI MeToIu
IOCJiIKeHHSI ITepeXifHUX PEXKUMIB [IPONYJIbCUBHUX KOMILJIEKCIB 3 KJIACUYHOIO IPe6HOI0 €J1IeKTPOe-HePreTUYHOI0
yctaHoBKo1o, 3 111, 3 PKK Azipod. BusnaueHo kpurepii AuHamiuyHOi 10Ji6HOCTI Ta y3arajabHeHi 6e3po3mipHi na-
paMeTpu MPOIMYyJIbCUBHUX KOMILIEKCiB. HayKOBO LOBENEHO, 1110 BUKOPUCTAHHS 00pa-HUX KPUTEPIIB Ta TapaMeTpiB
CTBOPIOE YMOBHU IOJI0 y3araJbHEHHS PE3yJIbTaTiB TOC-JIiIpKEHb, [IEBHOTO HiBEJIIOBAHHS BIIJIUBY HETOYHOCTEN Y
BM3HAUYEHHI OKpEMUX I1apaMe-TPiB Ta 30BHIlIHIX (aKTOPiB I1py IPOTrHO3yBaHHI 3MiH [1I0Ka3HMKIB MaHEBPYBaHHS IIPU
KOHCTPYKTUBHIN MoJepHi3auii. CTBOpEHO METOAM OLIIHKY BILJIMBY PO3MipHOI MOZEPHI3allil Ha OCHOBHI II0Ka3-HUKU
MaHEeBPEHOCTI, sKi (BianosinHo CTaHAApTYy) BKIIOYAIOTh iHEPLiliHI XapaKTepUC-TUKU, XapaKTePUCTUKU
MaHEeBPEHOCTi Ta KepOBaHOCTi, Ta nokasHuku CEEY cyzeH, 3 KI1aCUYHOK KOMIIOHOBKOIO Ipe6HO]
€JIEKTPOEHEPreTUYHOI YyCTaHOBKU. [1ifTBEpAKEHO, 1110 ITPU NMOJOBXEHHI CYI€H, CTYIIiHb IOTipLUIEHHS PEXUMHUAX
IIOKA3HVKIB HEBEJIMKA, BOHA HE BUXOIAITH 32 NOIYCTUMI MEXIi O IPUMHSATTS PilleHHS W00 AOLiIBHOCTI 10~
IOBXKEHHS Cy[Ha 6a3yeThCs TOKa3HMKaMU €KOHOMIYHOI JoLisIbHOCTI. PO3p0o6sieHO MeToM OLiHKY BILJIUBY
PO3MipHOI MOJiepHi3allii Ha IOKa3HWKU MaHeBpeHOCTi Ta Ha okazHuku CEEY cyzeH, 061agHaHuX NifApyI009MMU
npuctpo-samu Ta PKK Azipoid. MeTonu xapakTepusyOTbCsl TUM, 0 pe>xxuMHi nokasHuku [1I1 ra PKK Azipoid
[IPECTaBJIEH] 3 ypaxyBaHH4 riIpogHaMIYHUX IIPOLECIB B3a€MO/Ii IX TBUHTIB 3 KOPIIYCOM CyAHa. BussieHo
3aKOHOMIipHOCTI BIIMBY ocHOBHUX napame-Tpis [1I1 ra PKK Azipod, ym0oB MaHeBpyBaHHS i1 IapaMeTpiB yIIPaBJIiHHS
Ha e(peKTU-BHICTb eKcIllyartauii cygeH. KiouoBi coBa: e(peKTUBHICTb, TEXHIYHA eKCILTyaTallisl, MOJepHi3allis,

MaT€-MAaTUYHE MO E/TIOBAHH!, oesnevyHe BUKOPUCTAHHA, 3acobu TPAaHCIIOPTY, MOpCbKi CyLo-Ha, MAHEBPYBAHHA.

2. The dissertation solves the current problem of increasing the efficiency of the opera-tion of passenger ships,
which is important for ensuring the effective functioning of the maritime passenger fleet, using dimensional
modernization, which creates condi-tions for their further highly efficient use during certain stages of the life
cycle, providing for the renewal of the ship, increasing passenger capacity with additional profit, researching
system properties and technical solutions in accordance with modern standards in shipping. The problem is solved
on the basis of creating new and improving existing strategies, methods, and models that form a new methodolo-
gy of dimensional modernization, based on an integrated consideration of modern concepts of ensuring safety,
economy, efficiency, and environmental friendliness. A strategy has been developed for carrying out constructive
(dimensional) moderniza-tion of passenger ships, which will ensure their effective operation during a certain
period of the life cycle. An integrated model of dimensional modernization has been created, which describes the
regularities of the influence of the degree of elongation on the economic and technical and operational indicators
of modernization, and is based on: a model of economic efficiency, a model of functionality, a model of ship and
navigation safety. A method for determining the maximum length of a vessel during dimensional modernization
using the criterion of overall longitudinal strength is proposed. It is based on mandatory standards for ensuring the
longitudinal strength of the hull and takes into account the regularities of changes in force factors depending on
the degree of vessel elongation. Methods for assessing changes in the seaworthiness of a vessel during its
lengthening are proposed, which allows deter-mining the permissible lengthening of the hull according to criteria
that correspond to these qualities - maneuverability, stability, and maneuverability. Generalized mathe-matical
models and simulation methods for the study of transient modes of propul-sive complexes with a classic rowing



electric power plant, with thrusters, with Azi-pod have been created. The criteria of dynamic similarity and the
generalized dimen-sionless parameters of propulsive complexes are determined. It is scientifically prov-en that
the use of the selected criteria and parameters creates conditions for generaliz-ing the results of research, some
leveling of the influence of inaccuracies in determin-ing individual parameters and external factors when
predicting changes in maneuver-ing indicators during constructive modernization. Methods for assessing the
impact of dimensional modernization on maneuverability indicators and on the SEEU indi-cators of vessels
equipped with thrusters and Azipoid propellers have been devel-oped. The methods are characterized by the fact
that the operating indicators of the Azipoid propellers and Azipoid propellers are presented taking into account
the hy-drodynamic processes of interaction of their propellers with the vessel hull. The pat-terns of the influence
of the main parameters of the Azipod propellers and Azipoid propellers, maneuvering conditions and control
parameters on the efficiency of vessel operation have been revealed. Keywords: efficiency, technical operation,
modernization, mathematical model-ing, safe use, means of transport, sea vessels, maneuvering.
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BHCOKOTEXHOJIOTIYHOI'O PO3BUTKY TPAHCIIOPTHOI CHCTEMU, PaKeTHO-KOCMIYHOI rasysi, aBia- i cyiHOOyAyBaHHS,
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Penensentu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI

rOJIOBYIOYOTO Ha 3acCifiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peECTpallil0o HAayKOBOIi

OisIJIbHOCTI

MirocoB Muxaino BajeHTUHOBUY

MirmocoB Muxaiao BajeHTUHOBUY

Mymuno Onekcanap Mukosanosuy

VkpIHTEI

FOpuenko Tetsana AHaTosiiBHA



