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Ha3sBa po6oTH yKpaiHCBHKOIO:

BrockoHaneHHs TeXHOJIOTYHOro, iHPOpMalLiiiHOro Ta MaTEMaTUYHOTO 3a0€3M1eYeHHSs CYIHOBUX aBTOMaTU30BaHUX

CHACTEM KEPYBaHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Improvement of Technological, Informational, and Mathematical Support for Ship Automated Control Systems

Pedepat yKpaiHCBKOIO:

O6’eKT DOCIiIKEHHS — Cy4acHi CyJHOBi aBToMaTu3oBaHi cuctremu KepyBaHHs (CACK), ix apxiTekTypa, IpuHLIUIN
11o6yJ0BY Ta MPOLeCH B3aeMO/Ii TeXHOIOTYHOTro, iHpopMalliflHOro Ta MaTeMaTU4YHOro 3abe3rnedeHHs. Merta
pO6OTH — IPOBEIEHHS KOMIUIEKCHOTO aHai3y cy4acHoro crtany CACK TexHiYHMMU 3ac06aMu, BUSIBJIEHHS
06MeXXeHb iCHYI0UOTO 3a6€3M1eYeHHs Ta BU3HAYEHHSI IIPIOPUTETHUX HAMPSIMKIB iX BIOCKOHaNEHHS. MeTonu
IocimkeHHs: iHpopMaLiiHNil MTOIIYK, TOPIBHSJIBHUI aHajli3, CTPYKTYPHO-(QYHKLIOHAJIbHUI aHaJli3, MEeTOLU
xiacudikauii Ta MaTeMaTUYHOIO MOJIe/IIOBaHHS. Pe3ysibTaT po6oTH: ¥V X0i BUKOHAHHS nepuioro erany HIP
[IPOAHaJIi30BaHO MIJISIXU MiJBUIIEHHS €(PEKTUBHOCTI Ta €KOJIOTIYHOI 6€3eKU CcyleH. PO3risiHyTO BIPOBAaI>)KEHHS
€JIEKTPOHHUX CHUCTEM KePYBaHHS BIPUCKyBaHHIM nanusa (1Burynu tuny ME-C/ME-B), BUKopucTaHHs
BaJIOTEHEPATOPIB HA MOCTINHUX MarHiTax, Cy4aCHMX CEIapaTopiB Ta aBBTOMAaTU30BAHUX CUCTEM KEPYBaHHS
6anacTom. JlocizpkeHo BIUIMB MG POBi3allii HA MOPCBKY rajly3b, 30KpeMa MePCIEKTUBY CUMMOi03y ITyYHOTO
iHTEeJIEKTY Ta CYJHOBUX €HEPreTUYHUX CUCTEM JJIs1 ONITMMi3alii MapIIPYTiB Ta MPOTHO3yBAHHS BiIMOB O0JIaHAHHSI.
Po3pobseHo nifxonu o 3abe3rnedyeHHs KOJIeKTUBHOI KibepOe3rieKy aBTOHOMHUX Cy[leH i3 BUKOPUCTaHHIM
JeLleHTPaJli30BaHOr0 aHasi3y AJ1st 3axucty Big GPS-cnydinry. BukoHaHO MaTeMaTH4YHE MOJIe/II0OBaHHSI BUTPATU
nasivBa CyJHOBUM U3€JIb-TEHEPATOPOM 3a JOMIOMOTIOI0 IHTEPIOJIALIMHOrO MHOro4IeHa Jlarpanka. OTpumani
pe3yJIbTaTU € OCHOBOIO IJIs1 [TOAAJIBIIOI PO3POOKU BLOCKOHAJIEHOTO MaTEMATUYHOTO Ta IPOTPaMHOTO 3a6€3MeYeHHS
CACK.

Pedepar aHIJ1iHCBKOIO:

The object of research is modern ship automated control systems (SACS), their architecture, construction
principles, and the interaction processes of technological, information, and mathematical support. The purpose of
the work is to conduct a comprehensive analysis of the current state of SACS for technical means, identify the
limitations of existing support systems, and determine priority directions for their improvement. Research
methods: information search, comparative analysis, structural-functional analysis, classification methods, and
mathematical modeling. Results: During the first stage of the R&D, ways to improve the efficiency and
environmental safety of vessels were analyzed. The implementation of electronic fuel injection control systems
(ME-C/ME-B type engines), the use of permanent magnet shaft generators, modern separators, and automated
ballast control systems were examined. The impact of digitalization on the maritime industry was investigated,
specifically the prospects of the symbiosis between artificial intelligence and ship energy systems for route
optimization and equipment failure prediction. Approaches to ensuring collective cybersecurity of autonomous
vessels using decentralized analysis for protection against GPS spoofing were developed. Mathematical modeling
of fuel consumption by a marine diesel generator was performed using the Lagrange interpolation polynomial. The
obtained results serve as a basis for further development of advanced mathematical and software support for
SACS.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: MeTo/u aHaIisy iCHYIOUMX aBTOMATH30BAHNX CUCTEM KEPYBAHHS CyIHOBUMU

TeXHIYHUMU 3aCO00aMUu

Ha3zpa HTII anrsiiicbKo¥0: Methods for analyzing existing automated control systems of ship technical

equipment

HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpHMaHi P€3yJbTaTH: MeToau, Teopii, rinoresu
l'asy3p 3aCTOCYBaHHS: TpaHCIIOPT
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: HaykoBo-TexHiuHa IPOLyKIIis sIBJIsie COBOI0 3BITHY IOKYMEHTALLiI0, [0 MiCTUTb PE3yJIbTaTu
AQHAJIITUYHUX JOCIII)KEHb Cy4aCHOTO CTaHy CYJHOBUX aBTOMAaTU30BaHUX cucTeM KepyBaHHs (ACK). V 3BiTi
IIPOBELEHO KOMIUIEKCHUM OIJIs] Ta CUCTEMATU3ALLI0 iCHYIOUMX TEXHOJIOTIYHUX pillleHb, iHPOpMaLiTHUX CTPYKTYP
Ta MaTEMaTUYHUX MOZEJIEN, 110 3aCTOCOBYIOTHCS Ha BiTYN3HSIHOMY Ta CBITOBOMY MOPCBKOTO TpaHCIopTy. OCHOBHI
CKJIaJIOBi IpoAyKuii: 1. AHaMITUYHUI OIJISIA: IOPiBHSJIBHMM aHajli3 PyHKILiOHAIbHUX MOXJIMBOCTEN cyyacHux ACK
CyJIHOBMMH TE€XHIYHMMM 3ac06aMU IIPOBiIHNUX BUPOOHUKIB. 2. OLjiHKa €(PEKTUBHOCTI: BUSBJIEHHS HEJIOJIKIB
[IOTOYHOTO TEXHOJIOTIYHOrO Ta iHPOpMaLiliHOro 3abe31eYeHHs, sIKi 0OMEeXXYIOTh HaliflHiCTh Ta EKOHOMIYHICTb
ekciulyaTauii cygeH. 3. O6rpyHTyBaHHS MOJI€PHi3allii: BUBHAUEHHSI IPIOPUTETHUX HAIIPSIMiB BIOCKOHAJIEHHS
MaTeMaTU4HOro 3a6e31e4eHHs (aITOPUTMIB KEPYBaHHS) IJ1s1 iIBULIEHHSI aBTOHOMHOCTI Ta €eHeproe(eKTUBHOCTI
cucreM. 4. BuCHOBKU Ta pekomeHallii: GOpMyBaHHS TEXHIYHMX BUMOT Ta MOCTAHOBKA 3aBaHb JJIs1 HACTYITHUX
eTalliB HayKOBO-0CifHOi poboTu. [Tpoaykiiis npeacTaBjieHa y BUIJISZi TEKCTOBOIO JOKYMEHTa (Ha [1allepOBOMY
Ta,/ab0 eJIeKTPOHHOMY HOCIi), SKUI MICTUTb aHaIITUYHI AaHi, cxemu kiacudikalii cucrtem, TabauLi OPiBHSAIBHUX
XapaKTEPUCTUK Ta 6i6siorpadiyHnii onuc onpanboBaHUX IKepel. 3BiT CIyTrye TEOPETUYHUM MiAIPYHTSIM [JIs1

[10/1A/IbIIOI PO3POOKY BAOCKOHATIEHNX MaTeMAaTUYHUX MOZeJIell, aJIFTOPUTMIB Ta IPOrpaMHO-aNapaTHUX 3aCO0iB.

ComniannbHO-eKOHOMIYHA crpsimoBaHicTh HTII: Toninmenns ctany HABKOJMIIHBOTO CEPEIOBUINA,
ExoHoMis1 eHepropecypciB, 3MeHIIeHHs 3HOCY 06s1aiHaHHs, [linBuIeHHs IPOAYyKTUBHOCTI npauj, ITigBuiieHHs

aBTOMaTU3allii BUpOOHUYMX [IPOLIECIB

Bnyius HTII Ha moBKiJjs:

Bnposag>keHHs1 HTII: He snposamxeHo

ITpakTuyHa peasnizanis HTTI
IToyaTok eramy:
3aKiHYeHHs eTamy:

Crnio>KuBavi NPOAYKILii:

IlepcneKTHBHI PUHKHU:

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 0GCAT iHBECTHILiH, TUC. TPH.:
IIpaBa, 110 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:

TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
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