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Pedepar:

1. lapaxos B.Jl. MeTop nigBuieHHS HALIMHOCTI HaBIraliiHOro KOMIIEKCY CY[HA HIJIIXOM 3aCTOCYBaHHS
MoIM(piKOBaHMX €MOKCUIHUX [TIOKPUTTIB. Jlucepralis Ha 3000yTTsI HAYKOBOTO CTYIEHS JOKTOopa (inocodii 3a
crnenianbHicTIO 275 TpaHCIIOPTHI TEXHOJIOTIL. — XepCOHChKA Aep>kaBHA MOPChKA akazeMist, MiHiCTEPCTBO OCBITH i
Hayku YKpainu, XepcoH, 2025. ¥ nucepTauiliHiil poOOTi pO3IJISIHYTO akTyabHy HayKOBO-TEXHIYHY IIPOGIEMY
3abe3nevyeHHs HaJiliHOI eKcIIyaTalii HaBiraiiHoro o6s1aiHaHHs CyJeH MIJISIXOM PO3pO6JI€HHS HOBUX €IIOKCUIHUX
3aXMCHUX [TOKPUTTIB. TpagulifiHi 3aXUCHI MOKPUTTS BUSIBJISIOTHCSI Malloe(EKTUBHMMY Y€Pe3 HU3bKi are3iliHi i
(di3nKo-MexaHiyHi BJIaCTUBOCTI, 110 CIIPHUsIE KOPO3iHHOMY PYHHYBAaHHIO METaJIeBUX IIOBEPXOHb 00JIalHAHHS
HaBirauifHOro KOMIIJIEKCY YK€ Ha TIOYaTKOBUX eTarax eKkciyarauii cypeH. Tomy, epeKTUBHUM 3aCOO0M 3aXUCTY
00J1aJHaHHSI HaBiralilHOro KOMILJIEKCY CYZI€H € IIOKPUTTSI HA OCHOBI €[IOKCUIHUX OJIITOMEPIB, 5IKi MiCTATb
TiIpOKCUJIbHI Ta eNOKCUHI rpynu. BkasaHi nossipHi rpynu 3a6e3nedyioTh BUCOKY €HEprilo B3aeMO/Iii 3 METaeBOIO

OCHOBOIO Ta CIPUSIOTh Andy3ii 3aBAsSKK CYMiICHOCTI 3 OKCHZaMuy MeTastiB. [Ipy 1jpoMy 15 MiABUILEHHS KOMILTIEKCY



BJIACTUBOCTEN 3aXMCHUX NOKPUTTIB BUKOPUCTOBYIOTh AaKTHBHI HaNOBHIOBaui. OJjHaK, BUGip HAllIOBHIOBAYiB NOBUHEH
IPYHTYBAaTUCh HA BiATIOBITHOCTI Mi>KHAapOJHUM CTaHAAPTaM, KOHBEHLSIM, IO ITepe6avaioTh BilCYTHICTh CBUHIIIO,
TpUOYTUJIOJIOBA, TPUOYTUIITIHY Ta iHIIMX IIKIIJIMBUX LOOABOK y 3B's13yBayi. TakKMM YMHOM iHTerpalisi HOBUX
NOJIIMEPHUX TIOKPUTTIB [J1s1 M BUIIEHHS €KCIUIyaTaliilHO-PEMOHTHUX XapaKTE€PUCTUK HABIralilHOro KOMILJIEKCY
CyJlHa BiATIOBiZa€e Cy4aCHMM BUMOTaM 1010 eHeproepeKTUBHOCTI, eKOJIOTiYHOCTI Ta HAAIMHOCTi BOJHOTO
TpaHCIIOPTy. MeTa po60oTHy — MigBUIIATY HATINHICTb I0BEPXOHDb HaBiralilHOro o6s1afiHaHHs CyIeH 3a PaXyHOK
BHMKOPHCTaHHSI €[IOKCHKOMIIO3UTHUX IIOKPUTTIB i3 IPOrHO30BaHMMH BJIACTVMBOCTSIMU i BCTAHOBJIEHUMU
3aKOHOMIPHOCTSIMU BIUIMBY aKTMBHUX iHTPEJIi€HTIB Ha MiXK(a30BYy B3a€MOIil0 CUCTEMU «I10JIiMEP—HAMOBHIOBAY».
HaykoBa HOBU3Ha po6oTu: 1. Briepiie po3po6sieHO MeTOoJ, MifiBUIIeHHS HAJiltHOCTi TOBEPXOHb HaBIraliliHOro
00J1aJHaHHS CyJIeH IJIIXOM 3aCTOCYBaHHS HAHOMOIM(PIKOBAHUX €IIOKCUIHUX ITOKPUTTIB, SIKU BiZIpi3HSETHCS Bif
BiZIOMUX BpaxyBaHHSIM ONTUMaJIbHOTO BMICTY HaHOAMCIIEPCHOI dyiepeHo-caxkoBoi cymimi (q = 0,025...0,050
Mac.d.), mo 3abesreyye CIIpSIMOBaHE PeryJIloBaHHS anre3ifnHux, GisMKo-MeXaHiYHUX i TennodisuuHnx
BJIACTMBOCTE! aJre3rBiB 3a paXyHOK MDK(a30Boi B3aeMo[lii PyHKLiOHATIbHUX TPYII 3B’13yBaya 3 HAHOYACTKaMU,
3HIDKEHHS 3/IMIIKOBUX HAIIPY>KEHB, 1[0 Y KOMILJIEKCI IPUBOJUTD 10 MiABUILLIEHHS peCypCy POOOTH IIOKPUTTIB. 2.
Briepiie oTpuMaHO i 06rPpyYHTOBAHO CTPYKTYPHO-MOJIEKYJISIPHY MOZEJb B3a€MOJ|i iHrpelieHTiB 101iMEepHOTrOo
IIOKPUTTSL, 3TiAHO sIKOi nepBuHHI aminorpynu (-NHO) TpumeTonpumy iHiLiIOIOTh HOIATKOBE OTBEPAKYBaHHS
IOKPUTTS 3 GOPMYBaHHSIM IIPOCTOPOBO 3IIMTOI TOJIIMEPHOI CITKY MiIBUIIEHO] IiJIbHOCTI, 1110 [J03BOJIsI€ 3011bIINTU
eKCIUlyaTalilHO-PEMOHTHI XapaKTepUCTUKYU [IOBEPXOHb HABIrallitHOrO KOMILJIEKCY. 3. PO3p06IeHO MaTeMaTU4Hy
MOieJIb BIUIMBY BMICTY Pi3HOZVCIIEPCHUX HAIlIOBHIOBAYiB Ha MEXaHIUHI XapaKTEPUCTUKU IOJIIMEDY, AKa JO3BOJISE 3
TOYHICTIO 95 % MPOrHO3yBaTH apaMeTpy MiLIHOCTI (aAre3iiiHy MilHICTb, yIapHYy B'A3KIiCTb) i Bipi3HseThCA Bif,
icHyl0uMX MOZIEeJIEN TUM, 1110 BPaXOBYye 3HAUYILiCTh KoedillieHTiB perpecii 3a kputepieM CTblofieHTa, rpadiyHuin
aHasi3 MoxXM6OK PO3paxyHKOBUX Koe(illieHTiB, a aieKBaTHICTh MOJIEJi IlepeBipeHo 3a Kpurepiem Qimepa. 4.
Po3po6sieHo Mozesb, 0 PO3KPUBAE YSIBIEHHS PO BIIUB aKTUBHUX IHIPEIi€eHTIB HAa TEPMIUHY CTiHKiCTb
€IIOKCUKOMITO3UTHOTO TIOKPUTTH, SIKa BiIPi3HAETHCS Bif] BiLOMUX BpaxyBaHHSM I10JBIIHOIO MEXaHi3My
Mogu@ikauii: xiMiYHOro 3IIMBAHHS [IOJIMEPHOI MAaTpHLli TPUMETOIPUMOM 32 PaxXyHOK IIEPBMHHUX aMiHOTPYII i
dhopMyBaHHAM M-TT-B3aEMOZIi1 3 PysiepeHOo-cak0oBOI0 CyMIllIITIO, [0 CTBOPIoE Audy3iliHO-6ap’epHYy CTPYKTYPY,
IIPUTHIYYIOUM TEPMOOKHUCIIIOBAJIbHI IPOLIECH, TUM CaMUM 301/IbL1yI04M POOOYNIi TEMIIEPATyPHUH [lialla30H
3axycHoro nokpurts 3 518 K 1o 568 K. V BcTymni 06rpyHTOBaHO HEOOXiAHICTb KOHTPOJIIO CTaHy 30BHILIHIX TOBEPXOHb
HAaBIiraliHOro KOMILJIEKCY 3 YPaxyBaHHSM BUMOT MixKHapoaHOI MOpchKoi opraHnizauii (IMO), Konsenuii SOLAS,
xacudikauinaux Tosapucts (DNV, Lloyd’s Register) ta Misxknapoanoi aconjianii IALA. [TokazaHo, mo s
IiABUILEHHS CTIMKOCTI 0 BIIJIMBY arpECUBHOTO CEPEeNOBUILA i 3a6e31e4eHHs €KOJIOTIYHOI 6e3M1eKU JOLiIbHUM €

INOIMIYK HOBUX €KOJIOTIYHO YMCTHUX KOMITOHEHTIB aJid CTBOPEHHA C(IJCKTI/IBHI/IX aHTI/IKOpOSiI/“IHI/IX I'[OKpI/ITTiB.

2. Sharanov V.D. Method for increasing the reliability of a ship's navigation complex by using modified epoxy
coatings - Manuscript. The dissertation on competition of a scientific degree of the Doctor of Philosophy on a
specialty 275 Transportation technologies. — Kherson State Marine Academy of the Ukraine’s Ministry of Education
and Science, Kherson, 2025. The dissertation considers the current scientific and technical problem of ensuring
the reliable operation of navigation equipment of ships by developing new epoxy protective coatings. Traditional
protective coatings are ineffective due to low adhesion and physical and mechanical properties, which contributes
to the corrosion destruction of metal surfaces of navigation complex equipment already at the initial stages of
vessel operation. Therefore, an effective means of protecting the navigation complex equipment of ships is a
coating based on epoxy oligomers containing hydroxyl, ether, and epoxy groups. These polar groups provide high
interaction energy with the metal base and promote diffusion due to compatibility with metal oxides. At the same
time, active fillers are used to increase protective coatings’ complex properties. However, the choice of fillers
should be based on compliance with international standards and conventions that provide for the absence of lead,
tributyltin, and other harmful additives in the binder. Thus, integrating new polymer coatings to improve the
operational and repair characteristics of the vessel’'s navigation complex meets modern requirements for energy
efficiency, environmental friendliness, and reliability of water transport. The work aims to increase the reliability
of the surfaces of ships' navigation equipment by using epoxy composite coatings with predicted properties and



established patterns of influence of active ingredients on the interfacial interaction of the «polymer-filler» system.
The scientific novelty of the work: 1. For the first time, a method has been developed to increase the reliability of
the surfaces of ship navigation equipment by using nanomodified epoxy coatings, which differs from the known
ones by taking into account the optimal content of the nanodispersed fullerene-carbon black mixture (q =
0.025...0.050 wt. parts), which provides directed regulation of the adhesive, physicomechanical and
thermophysical properties of adhesives due to the interfacial interaction of the functional groups of the binder
with nanoparticles, reducing residual stresses, which in the complex leads to an increase in the service life of the
coatings. 2. For the first time, a structural-molecular model of the interaction of the ingredients of a polymer
coating has been obtained and substantiated, according to which the primary amino groups (-NH2) of
trimethoprim initiate additional curing of the coatings with the formation of a spatially crosslinked polymer
network of increased density, which allows expanding the operational and repair characteristics of the surfaces of
the navigation complex. 3. A mathematical model of the influence of the content of heterogeneous fillers on the
mechanical characteristics of the polymer has been developed, which allows for the prediction of strength
parameters (adhesive strength, impact strength) with an accuracy of 95% and differs from existing models in that
it takes into account the significance of regression coefficients according to the Student's t-test, graphical analysis
of the errors of the calculated coefficients, and the adequacy of the model was checked using the Fisher criterion.
4. A model has been developed that reveals the idea of the influence of active ingredients on the thermal stability
of an epoxy composite coating, which differs from the known ones by taking into account a dual modification
mechanism: chemical crosslinking of the polymer matrix with trimethoprim due to primary amino groups and the
formation of n—m interactions with a fullerene-carbon black mixture, which creates a diffusion-barrier structure,
suppressing thermo-oxidative processes, thereby increasing the operating temperature range of the protective
coating from 518 K to 568 K. The introduction substantiates the need to monitor the condition of the external
surfaces of the navigation complex, taking into account the requirements of the International Maritime
Organization (IMO), the SOLAS Convention, classification societies (DNV, Lloyd’s Register), and the International
Association IALA. It is shown that to increase resistance to the influence of an aggressive environment and ensure
environmental safety, it is advisable to search for new environmentally friendly components to create effective
anti-corrosion coatings.
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VI. BizoMocCTi mpo HayKOBOr0 K€PiBHUKa /KePiBHHUKIB (KOHCYJIbTAaHTA)

BaacHe IlpizBume Im'st I10-6aThKOBI:
1. CantpoHoB OnekcaHgp OsiekcaHIpOBUAY

2. Oleksandr O. Sapronov

KBasigikamnis: g. 1. 1., npod., 05.02.01

InenTudikarop ORCID ID: 0000-0003-1115-6556

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOH: XepCOHChKA IepPKaBHA MOPChKA aKafIEMist
Kopg 3a €IPIIOY: 35219930

Micue3HaxoaKeHHSI: npocnekT Ymakosa, XepcoH, 73000, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH | HAayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. lemuenko Banepiii JIeoHinoBu4

2. Valerii L. Demchenko

KBasidikanis: n.x.n., c.a., 02.00.06

InenTudgikarop ORCID ID: 0000-0001-9146-8984

JoparkoBa iHdpopmamist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: XepCOHChKA AepkaBHA MOPChKa aKafleMist
Kopg 3a €IPIIOY: 35219930

Micue3HaxoaKeHHSI: npocnekT Ymakosa, XepcoH, 73000, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pELl€eH3€HTIiB
OdiuiiiHi OIOHEHTH
BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. Cryxuaxk Jlanuio IletpoBuy

2. Danilo P. Stukhlyak

KBasigikanis: k.r.u., nou,, 05.02.01
InenTudgikarop ORCID ID: 0000-0002-9404-4359
JopaTrkoBa inpopmanist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TepHOMiNbCHKMI Hal[iOHAILHUI TeXHIYHMI1 yHIBEPCUTET iMeHi

IBana Ilysmos

Kopg 3a €IPIIOY: 05408102

Micue3Haxoa>KeHHS: Bys. Pycbka, TepHominb, TepHOMiNIbChKMIA p-H., 46001, Ykpaina
dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Kamuupbkuii Bitamii [TaBmoBuy

2. Vitalii P. Kashitskii

KBasigikamis: . r. u., mpodecop, 05.02.01

Imentudikarop ORCID ID: 0000-0003-2346-912X

JopaTrkoBa iHpopmanist: Scopus Autor ID 57194007438

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: JlyLpKuil HALOHAJILHUIA TEXHIYHMIA YHiBEpCUTET
Koz 3a €IPTIOY: 05477296

Micue3Haxoa>KeHHS: By JIbBiBchbKa, JIylbK, JIlynpkuii p-H., 43018, Vkpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: 02vn54r74

PeuenseHTu

BaacHe IlpizBume Im's I10-6aThKOBI:



1. Ilapko Onekcannp BonoguMuposuy
2. Oleksandr Sharko

KBasigikanis: n.1.1., npodecop, 05.02.10

InenTudikarop ORCID ID: 0000-0001-9025-7990

JoparkoBa indopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: XepCOHChKA IepPKaBHA MOPChKA aKafleEMist
Kopg 3a €IPIIOY: 35219930

MicueSHaxo,IpKeHHﬂ: IIPOCIEKT YIIaKoBa, XepcoH, 73000, YkpaiHa

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. KneBuoB KocTsasHTH MuKo1alioBUY

2. Konstantin M. Klevtsov

KBasigikamnis: n.1.1., mpodecop, 05.18.02

Imentudikarop ORCID ID: 0000-0001-8486-1104

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUIHUYHOI 0COOH: XepCOHChKA IepPKaBHA MOPChKA aKafIEMist
Kopg 3a €IPIIOY: 35219930

Micue3Haxoa KEeHHSI: npocnekT Yimakosa, XepcoH, 73000, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi

BnacHe IlpizBume Im's I10-6aTbKOBI BykeTos Annpiit Bikroposud
rOJIOBH pagu

BnacHe IlpizBuie Im's [10-6aTbKOBI Byketos Anppiit Bikroposud
rOJIOBYIOYOTO Ha 3acigaHHi

BignoBigasibHuUI 3a HiATOTOBKY Anmasos Enyapz CeiisipoBuy
00JIIKOBHX JJOKYMEHTIB

PeecTpartop IOpuenko TeTssHa AHaToOJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




