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1. MeTopos0riuHi OCHOBU PO3MipHOI MOJIepHi3allii macaXMPCbKUX Cy[leH [J1s MiBUILIEeHHS e(eKTUBHOCTI ix
eKcITyararii

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

Pedepar:

1. B pucepTauiiiniil poboTi BUpilleHa aKTyasbHA, BAKJIMBA OJ1s1 3a0e3MeYeHHs €(PEKTUBHOTO (PyHKIIOHYBaHHS
MOPCBKOTO TACaXKUPCHKOTO (PJIOTY, NpobeMa NifBu-1eHHS €(DeKTUBHOCTI eKCIUlyaTallii aca)kUPChbKUX CYLEH 3
3aCTOCYBaHHSIM pO3MipHOI MOZlepHi3aliii, sika CTBOPIOE YMOBH 111070 [10JAJbIIOT0 BUCOKOE(EKTUBHOTO iX BUKO-
PUCTaHHS Ha [IPOTI3i IEBHUX €TalliB XXUTTEBOTO LIMKJIY, Iepef6ayalouy OHOBJIEHHS CYIHA, 30i1bIIE€HHS
[IaCaKMPOMICTKOCTI 3 3a6€3Me4eHHSIM IOA4ATKOBOTO MPUOYTKY, AOCTiIPKEHHS CUCTEMHUX BJIACTUBOCTEN Ta
TEeXHIYHUX pillleHb BiAMNOBiZHO JO Cy4YaCHUX CTaHAPTIB B CYAHOIIABCTBI. [Ipo6iema BUPILIyeThCS HA OCHOBI
CTBOPEHHS HOBUX i yIOCKOHaJIEHHSI iCHYIOUMX CTpaTeriii, MeTO/iB, MoJieJieH, sIKi GOPMYIOTh HOBY METO-JI0JIOTiI0
PO3MipHOI MOJIepHi3allii, 0 I'PYHTY€EThCS HA iHTErpaJbHOMY PO3IJIsili Cy-4aCHUX KOHLENLiN 3a0e3Me4YyeHHs
0e31eKy, EKOHOMIYHOCTI, €(peKTUBHOCTI i €K0JIOTi4-HOCTi. PO3p06JI€HO CTpaTerilo NpoBeAeHHS! KOHCTPYKTUBHOI

(po3mipHOI) MOJepHi3alii macakXMPChKUX Cy[eH, sIKa JO3BOJIUTb 3a0€3M1eYMTH Ha [IPOTI3i IEBHOTO Tepiony



JKUTTEBOTO LIMKIY iX e(peKTUBHY eKCIlITyaTaliln. CTBOPEHO iHTerpajbHy MOZEb PO3MipHOI MOJEpHi3alii, sKa
OIMCYy€E 3aKOHO-MiPHOCTI BIIJIMBY CTYII€HIO IIOJIOBKEHHS Ha €EKOHOMIYHI Ta TEXHIKO-€KCIITyaTalliiiHi IOKa3HUKU
MoJepHizauii, i 6a3yeTbcsl Ha: MOZEJIi EKOHOMIYHOI e(PEeKTUBHOCTI MOAeJIi PYHKLIOHAIBHOCTI MOZeJi 6e3eKu cygHa
i CyIHOIIJIABCTBA. 3alIPOIIOHOBAHO METOJ BU3HAYE€HHA I'PAHMYHOI JOBXKXUHY CyAHa IIPY PO3MipHIii MoaepHisauii 3a
KpUTEPieM 3arajbHOI O3[0BKHbOI MilIHOCTI, SIKUI IPYHTY€ETbCS Ha OOOB'SI3KOBUX HOPMax 3a0€3Me4eHHS
[I03[IOBXXHbOI MIiIJHOCTi KOPIIyCY, Bpax0OBye 3a-KOHOMIPHOCTI 3MiHU CUJIOBUX (PAKTOPIB B 3aJI€XKHOCTI Bifi CTYIIEHIO
IIOJIOBKEHHS CyZi-Ha. 3allpOIIOHOBAHO METOMY OLiHKYM 3MiHIOBaHHSI MOPEXiIHUX SIKOCTEM CyJHA IIPU 0ro
IIOJIOBKEHHI, 10 LO3BOJISIE BUBHAYATH IOIyCTUME TIOJIOBXEHHS KOPITYCYy 3a KPU-TEPisIMH, SIKi BiITIOBiTAIOTh LIUM
SKOCTSM O XOJIOBOCTi, OCTITHOCTi MaHeBPeHOCTi. CTBOPEHO y3arajbHeHi MaTeMaTU4HI MOJeJIi Ta imMiTaliliHi MeTonu
IOCTiIKEeHHSI NTePeXifHUX PEXKUMIB IIPONYJIbCUBHUX KOMIIJIEKCIB 3 KJIACUYHOIO IPe6HOI0 €J1eKTPOEe-HEPTreTUYHOIO
ycTaHoBKo1, 3 [1I1, 3 PKK Azipod. BusnaueHo kpurepii AnHamidyHOI I0Ai6HOCTI Ta y3arajabHeHi 6€3po3mipHi na-
paMeTpH MPOIyJIbCUBHUX KOMILIEKCiB. HayKoBO LOBeNIEHO, 1110 BUKOPUCTAHHS 00pa-HUX KpUTEPIiB Ta mapameTpiB
CTBOPIOE YMOBHU IIOJI0 y3araJbHEHHS PE3yJbTaTiB JOC-JIiI KEHb, [IEBHOTO HiBEJIIOBAHHS BILJIUBY HETOYHOCTEN Y
BM3HAUY€HHI OKpEMUX NTapaMe-TPiB Ta 30BHIlIHIX (aKTOPiB I1py IPOTHO3yBaHHI 3MiH [TI0Ka3HUKIB MaHEBPYBaHHS IIPU
KOHCTPYKTUBHIN MozepHisauii. CTBOpEHO METOAM OLIHKY BILJIMBY PO3MiPHOI MOZEPHI3allil HA OCHOBHI II0Ka3-HUKU
MaHeBPEeHOCTI, SIKi (BianosigHo CTaHIAPTY) BKIIOYAIOTh iHEPLIiiiHI XapaKTepUC-TUKH, XapaKTepPUCTUKHU
MaHEBPEHOCTI Ta KepoBaHOCTi, Ta nokazHUkU CEEY cypeH, 3 KJ1aCHYHOI0 KOMIIOHOBKOIO I'PEOHOI
€JIEKTPOEHEPreTUYHOI YCTaHOBKU. [1ifTBEPAKEHO, 110 IIPY NOJOBXEHHI CYI€H, CTYIIiHb IOTipUIEHHS PEXKUMHUX
[IOKA3HVKIB HEBEJIMKA, BOHA HE BUXOIATD 32 NOIYCTUMI MEXI O IPUMHSATTS PilleHHS W00 AOLiIBHOCTI 10-
IOBXKEHHSI Cy[Ha 06a3yeThCs TOKa3HMKaMU €KOHOMIYHOI OLiIbHOCTI. PO3po6sieHO MeTo1 OLiHKY BILJIUBY
PO3MipHOI MOJlepHi3allii Ha IOKa3HWKU MaHeBPEHOCTI Ta Ha okazHuku CEEY cyzeH, o61aqHaHuX NifApyI0I09MMU
npuctpo-samu Ta PKK Azipoid. MeTonu xapakTepusylOTbCsl TUM, 0 pesxxuMHi nokasHuku [1I1 ra PKK Azipoid
MIPENCTaBJIEH] 3 ypaxyBaHHS FiIpOgMHAMIYHUX ITPOLECIB B3aeMOii iX TBUHTIB 3 KOPIIYCOM CyIHa. BusiBneHo
3aKOHOMipHOCTI BIIMBY ocHOBHUX napame-Tpis I1I1 ra PKK Azipod, ym0oB MaHeBpyBaHHS i1 IapaMeTpiB yIIPaBJIiHHS
Ha e(peKTU-BHICTb eKCILlyaTalii cyneH. KiodoBi coBa: e(peKTUBHICTb, TEXHIYHA €KCILTyaTallisl, MOJepHi3allid,

MaTre-MaTUYHE MOJIEJII0BaHHS, 6e3[le4He BUKOPUCTAHHS, 32C00M TPAHCIIOPTY, MOPChKI CyJl-Ha, MAaHEBPYBAHHSL.

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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InenTudikarop ORCID ID: 0000-0001-8742-2836



JoparkoBa iHdpopmamnist:

IIoBHe HaﬁMeHyBaHHH lopn,zmqﬂoi 0COOM: HanjoHanbHuit yHiBepcuret "Opecbka MOPChbKa akagemis"

Kopg 3a €IPIIOY: 01127799

Micue3Haxoa KeHHS: sy [linpixcona, 6y, 8, Omeca, 65029, Vkpaina

dopma BiracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

MirocoB Muxaino BajeHTUHOBUY

MirmocoB Muxanno BajeHTUHOBUY

Mymuno Onexkcanap MukonanoBsuy

VKpIHTEI

Opuenko TersHa AHaTosIiiBHA



