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Pedepar:

1. B cyyacHux yMOBax He BUKJIMKa€e CYMHIBY Te, 1II0 came BOJHUI TPAHCIIOPT, SIK iHPpacTpyKTypHa raaysb, Mae
pO3BMBATUCH WBUIKUMU TeMnaMu. Ha nymky excrieptiB y 2020-2022 pokax, O4iKyeThbCs 30ibIIEHHS 06CATY
IepeBe3€HHS BAHTAXiB MOPCbKUMMU Ta PiYHUMHU cygamu 10 2500 MJIH. TOH; nepepobKa BaHTaXIB y JepKaBHUX
TOProBeJIbHUX IIOPTax TAaKOX 30iJbIINTHCS Ta CTAHOBUTUME 0J113bKO 240 MJIH. TOH; 00CSTY NTACa)KUPChKUX
nepeBe3eHb CTAaHOBUTUMYTD 6isbi 10900 MiH. nacaxupis. JJociIKeHHs, sIke BUKOHaHE B MeXKax JaHOi Jucepratlii
II0Ka3ye, 110 piBEHb 6€3aBapiliHOrO CyJHOBO/iIHHS, TIOKA3HUKU SIKOCTI Ta €(PEKTUBHOCTI IIepeBe3eHb [1acakUpiB Ta
BaHTaXIiB [IPOOBXKYIOTh IOKpauyBaTucs. OcobanBa yBara NpUAisIsSeTbCs caMe 3axoiaM 3a6e3redeHHs 331aHOTr0
PiBHS HAZiMHOCTI TEXHIYHMX 3aC0O0iB. 3HaYHA POJib B LIbOMY HaIIPSMKY — PillleHHS 3aBH,aHHS IPOTHO3yBaHHS
TEXHIYHOT'O CTaHy 3aC06iB BOJHOIO TPAHCHOPTY. Lle 1je 6ibll NifKpeCII0€ aKTyalbHiCTh HAYKOBUX JNOCTiIKEHD 3
METOIO MiIBUILIEHHS €(PEKTUBHOCTI TEXHIYHOI eKCIUTyaTallii MOPChKUX Ta PIiYHUX TPAHCIIOPTHUX 3aCOBIB 32 PAXYHOK

BHMKOpHUCTaHHS iHpopmalii mpo MporHos ix TexHiyHoro crany. Ha TenepiniHiii yac s 3a6e3nedeHHs



rapaHTOBAHOTO PiBHSI JOCTOBIPHOCTI IPOTrHO3YBaHHS TEXHIYHOTO CTaHY 3aCO06iB BOJHOTO TPAHCIIOPTY aKTHMBHE
BUKOPHMCTOBYIOTh [IPOIPECUBHI anlapaTHi Tak IPOTrPaMHi pillleHHS. AHaJi3 3aKOPJLOHHOTO Ta BiTYM3HSIHOIO JOCBITy
PO3POOKHM Ta BIIPOBA/IKEHHS CUCTEM IIPOTHO3YBAHHS TEXHIYHOTO CTaHY SIK KOMIIJIEKTYIOUHMX ITiICUCTEM, TaK i
3ac006iB BOJJHOTO TPAHCIOPTY B LIiJIOMY CBiJlYATh IIPO MOXJIMBICTb 3HAYHOTO NiJIBUILIEHHS iX €(DEKTUBHOCTI 3a
PaxyHOK PO3BUTKY MaTEMATUYHOTO Ta aJITOPUTMIYHOTrO 3abe3nedeHHs. Hailbinb akTyalbHUM B LIbOMY HaIIPSIMKY €
BUKOPUCTAHHS MOJIeJIell Ta METOZIB IITYYHOTO iHTEJIEKTY, a CaMe, TaK 3BaHUX M'SIKUX 004YMcieHb. He3Bakawdn Ha
CTPiMKUI1 PO3BUTOK TEOPIi LITYYHOTO iHTEJIEKTY B3arajli, aKTyaJbHUM € 3aBIaHHs Y OCKOHAJIEHHS iCHYI0UOTO Ta
PO3POOKM HOBOT'O MAaTEMATUYHOTO Ta IIPOTrPAMHOr0 3a0€31€4€HHS KOMITIOTEPHUX CUCTEM IIPOTHO3YBAHHS
TEXHIYHOTO CTaHy 3aC00iB BOJIHOTO TPAHCIIOPTY Ha OCHOBI M'IKUX 004YMCIIeHb. TaKuM YMHOM, IIPYU BUPIllIeHH]
po6JIEMAaTHKM PO3BUTKY TPAHCIIOPTHOI ranysi YKpaiHu, BOJHOTO TPAHCIIOPTY 30KPEMA, aKTyaJIbHUM € HayKOBE
3aBaHHS YIOCKOHAJIEHHS iCHYIOUMX Ta PO3POOKU HOBUX MOZEJIel Ta METO/IiB IIPOTHO3YBAaHHS TEXHIYHOTO CTaHy
3aCc06iB BOJJHOT'O TPAHCIIOPTY HA OCHOBI M'IKUX 004K CJI€Hb, BUPIIIEHHIO LIbOTO 3aBJaHHS i IPUCBSYEeHa JjaHa
IoucepTaliiHa po6oTta. HaykoBa HOBM3HA OJlepKaHUX PE3YJIbTATiB MOJIATA€ B TOMY, IO: BIIEPLIE PO3PO6IEHO
KOHLIENTyajlbHa MOJI€JIb IIPOTHO3YBAaHHSI TEXHIUHOTO CTaHy 3aC00iB BOAHOTIO TPAHCIIOPTY, siKa 6a3yeTbcst Ha OLAP-
TEXHOJIOTII 3 iHTeJIeKTya/IbHUM aHali30M JAHUX HA M'SKMX OOYMCIIEHHSIX, @ CaMe, KOMIIJIEKCHOMY BUKOPUCTaHHI
HeyviTKoi KJlacTepur3aliii Ha OCHOBI MeTOZiB CyOTpPaKTHMBHOI KJacTepu3aaLii (111 BU3HAYeHHS KiJIbKOCTi 3Ha4eHb
JIIHTBICTUYHUX 3MIHHMX) Ta HeuiTkux c-cepenHix (FCM, Fuzzy C-Means) 1151 no6ynoBu QyHKIIiM NPUHAIEKHOCTEH,
a TaKOX aJalnTMBHOI HEMPOHHOI HeviTKoi Mepeski ANFIS. [IporpamHa peasisanii Mogesii 3Ha4HO IIOKpallye
[TIOKa3HUKY OTIE€PATUBHOCTI Ta JOCTOBIPHOCTI IIPOrHO3Y 3a PAXYHOK 3MEHIIEHHS KiJIbKOCTI ornepaii Ta
BHUKOPHMCTaHHS HOBUX IIPUHLIUIIB 06pOOKY anpiopHoi iHPpopmaliii Ta caMoHaBYaHHS; yOCKOHAJIEHO MOJIEJIb
dopmyBaHHs QYHKIiI IPHHAIEKHOCTI [IpY IPOTHO3YBaHHI TeXHiYHOro ctany 3BT, sika Ha BiIMiHY Bif, iCHyI0uNX
BMKOPHCTOBY€ HEUIiTKY KJIaCTE€pPU3allilo: METO CyOTPAKTUBHOI KJlacTepU3allil [j1s1 BU3HAYEHHSI KiIbKOCTI KJIaCTepiB,
sIKa iHTepIIPeTYIOTHCS SIK PAHT 6a30BOi TepM-MHOKEHU JIHTBICTUYHOI 3MiHHOI Ta METOJ, HEUiTKUX C-CepenHix 1Jis
PO3paxyHKy 3HayeHb QYHKIii IPHUHAIEKHOCTI; 1ie 103BOJISIE 3HAYHO [TOKPAIIUTHY aleKBaTHICTb IIPOLieAypU
¢dasudikallii Ta TOYHICTD; yIOCKOHAJIEHO METOJ, IIPOTHO3Y TEXHIYHOTrO cTaHy 3BT Ha OCHOBI HEYITKOTO BUCHOBKY
IIpY 3aCTOCYBaHHi riopuHOi Mepexi, IKUi Ha BiIMiHY BiJ] iCHYl04MX 6a3yeTbCsl HA MOJIeJli aJaNTUBHOI HEIIPOHHO]
HeuiTkoi MepeskeBoi cuctemu ANFIS (Adaptive Neuro-Fuzzy Inference System), a 1je HaZla€ MOKJIMBICTb OJJHOYACHO
BHMKOPHCTOBYBATHU [lepeBary HeYiTKOoi JIOTiKY Ta HEMPOHHUX MEPEX [J1s1 MiJBUIIEHHS JOCTOBIPHICTh IPOrHO3YBaHHS
TEXHIYHOTO CTaHy. [IpakTyHe 3HaYEHHS OLEPKaHUX PE3YJIbTATIB B TOMY, 110 iX peasni3alis JouijbHa B
MaTeMaTUYHOMY Ta IIPOrPaMHOMY 3abe3IeueHHi, SIK CKJIaZi0BOi TEXHOJIOTi aBToMaTH3aLii IpoLecy NpPOrHo3yBaHHS
TEXHIYHOI'O CTaHy CyJHa B iIHTETPOBAHOI MOCTUKOBI CUCTEMI. 3aCTOCYBAHHS 3aIIPONIOHOBAHUX MOZEJIEN i METOIiB
I03BOJISI€ MiIBUCUTHU JOCTOBIPHICTb MPOrHO3Y TEXHIYHOTO CTaHY B JesSKUX BUMnaakax 1o 20-25 %. [1pu 1pomy, 3a
pe3yJbTaTaMu MaTEMaTUYHOTO MOJIEJIIOBAHHS, MOXKJIMBE ITiTBUIIEHHS HIMOBIPHOCTI BUKOHAaHHS 6€3BiIMOBHOTO

cymHOBOAIHHA 10 10 % 3a paxyHOK BIIPOBA/I)KEHHS HA MPAKTULI.

2. In today's context, it is undeniable that water transport, as an infrastructure industry, should be developing at a
rapid pace. According to experts, in 2020-2022, it is expected that shipments by sea and annual vessels will
increase to 2500 million tons; cargo processing at state-owned commercial ports will also increase to around 240
million tonnes; passenger traffic will amount to more than 10.9 million passengers. Research done within the
framework of this dissertation shows that the level of accident-free navigation, the quality and efficiency of
passenger and cargo transportation continue to improve. Particular attention is given to measures to ensure the
required level of reliability of technical means. A significant role in this direction is the decision of the task of
forecasting the technical condition of the means of water transport. This further underscores the relevance of
scientific research to improve the operational efficiency of marine and annual vehicles by utilizing information on
the forecast of their technical condition. At present, progressive hardware and software solutions are actively used
to ensure the guaranteed level of reliability of prediction of the technical state of water transport facilities. The
analysis of foreign and domestic experience in the development and implementation of systems for predicting the
technical condition of both component subsystems and means of water transport in general indicates the
possibility of a significant increase in their efficiency due to the development of mathematical and algorithmic



support. The most relevant in this area is the use of models and methods of artificial intelligence, namely, the so-
called soft computing. Despite the rapid development of artificial intelligence theory in general, the challenge is to
improve the existing and develop new mathematical and software computer systems for predicting the technical
state of water transport based on soft calculations. Thus, in solving the problems of development of the transport
industry of Ukraine, water transport in particular, the scientific task of improving the existing and development of
new models and methods of forecasting the technical condition of water transport facilities on the basis of soft
calculations is urgent, and this dissertation is devoted to solving this problem. Scientific novelty of the obtained
results is that: for the first time developed a conceptual model for predicting the technical state of water
transport, based on OLAP technology with intelligent data analysis on soft calculations, namely, the complex use of
fuzzy clustering based on methods of subtractive clustering (to determine the number of values of linguistic
variables) and fuzzy variables medium (FCM, Fuzzy C-Means) for building accessory functions, as well as the
adaptive neural fuzzy ANFIS network. The software implementation of the model significantly improves the
efficiency and reliability of the forecast by reducing the number of operations and the use of new principles of
processing a priori information and self-study; the model of forming the function of membership in the prediction
of the technical state is improved, which, unlike the existing ones, uses fuzzy clustering: the method of subtractive
clustering to determine the number of clusters that are interpreted as the rank of the base term-set of linguistic
variables and the method of fuzzy c-means for the calculation; this greatly improves the adequacy of the phasing
procedure and accuracy; improved method for predicting the technical state of the FTA based on fuzzy inference
when using a hybrid network, which, unlike the existing ones, is based on the model of adaptive neural fuzzy
network system ANFIS (Adaptive Neuro-Fuzzy Inference System), which provides the opportunity to
simultaneously use the benefits of fuzzy logic to improve the accuracy of predicting the technical condition.
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