O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0526U000283
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 15-09-2026

Craryc: 3amanoBana

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Tapacenko TetsHa BianucnasiBHa

2. Tetyana V. Tarasenko

KBasigikanis: . r. u., go., 05.22.20

InenTudgikarop ORCID ID: 0000-0001-8107-3524

Bup, pucepranii: nokrop Hayk

AcnipaHTypa//IOKTOpPaHTypa: Hi

Indp HayKoBOi cIeniaIbHOCTI: 05.22.20

Ha3Ba HayKoOBOIi CIIeNiaJIbHOCTI: Excruryaraliisi Ta pEMOHT 3aCO6iB TPaHCIIOPTY
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

JaTa 3axHcTy: 15-10-2026

CrneniaJbHICTh 3a OCBITOIO: iHXeHep-CyIHOOYIiBHUK

Micue po6oTH 3400yBayva: [lynaiicbkuii iHcTutyT HanjoHansHoro yHiBepeutety "Ofiechbka MOPChKa akaieMis"
Kopg 3a €IPIIOY: 22515785

Micue3HaxoaKeHHS: ByJ1. ®aHaropilicbka, I3main, [3Mainscekuii p-H., 68600, Ykpaina
dopma ByacHOCTI: [lepkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

InmenTudikarop ROR:



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BY€HOi pagHy (pa30Boi Cleliaai30BaHOiI BYEHOI pasu). [l 41.106.01
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHuil yHiBepcuTeT "Ofjecbka MOPChKA aKamemis’”
Kopg 3a €IPIIOY: 01127799

Micue3HaxoaKeHHS: ByJL. JlinpixcoHa, Ogeca, 65029, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COo0M: JlyHaiicbkuii inctutyT HarjionansHoro yHisepcutety "Ofecbka
MOpCbKa aKkageMis"

Kopg 3a €IPIIOY: 22515785

MicuesnaxomerHﬂ: ByJ1. @aHaropiiicbka, I3maisn, I3mainbcekuii p-H., 68600, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

V. BimomocTi npo guceprauiio

MoBga auceprTaliii: Vkpaincoka

Koau reMmaTHYHHX pyﬁpPlKZ 73,73.34,73.34.11, 73.34.09, 73.34.09.15, 73.34.09.17, 73.34.09.05
Tema gucepranii:
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Pedepar/anoTanis:

1. Y nucepraliiiHiil po60Ti BUpilIEHO aKTyaJbHY HAyKOBO-TIPUKJIAAHY 33724y — po3p0o06sIeHO HayKOBO
OOI'PYHTOBAHMU CIIOCIO OLIiHKM €HeproeeKTUBHOCTI PyXy Cy[leH BHYTPIIHbOTO CYJHOIIABCTBA (CAaMOXiIHUX CYLEH
i mTOBXauiB 3 KApaBaHAMM HECAMOXIiIHUX 6ap>K) y 3MiHHUX HaBiraliiiHUx Ta eKCIUlyaTalillHuX yMOBax, IPUIATHUMA
L7151 yIIpaBJiHHS eHeproeeKTUBHICTIO PJIOTy 1 TapMOHi30BaHU 3 peryasiTopHUMEU BuUMoramu €C. AKTyasbHICTb
pOOOTH 3yMOBJIEHA BU3HAHHSM BHYTPIIIHbOTO BOJHOIO TPAHCIIOPTY OAHMM i3 KJIIOUOBUX €JIEMEHTIB cTpaTerii
IeKapOOHi3allii, IOCUIEHHSIM €KOJIOTIYHUX i PEryIITOPHUX BUMOT €C Ta HENPUIATHICTIO HASIBHUX iHIEKCIB TUITY
EEDI, EEXI, EEOI, EEDI_Binnen, opieHTOBaHMX Ha MOPCBKi CyJHa Ta CTallioOHApHi yMOBY, 10 crienudiku
IyHalCbKUX KapaBaHiB 3i 3MiHHUM CKJIQJIOM i CyTTEBUM BIJIMBOM TiIpOJIOTiYHUX YMOB. O0'€KTOM JOCIIiI>KEHHSI €
IIPOLIEC PYXY Ta €KCILTyaTallii Cy[leH BHYTPIlIHbOTO CYJHOIIABCTBA Y CUCTEMI IYHANCBKOTO CYIHOIIABCTBA,
IpeMETOM — IIaPAMETPHU Ta B3a€EMO3B'SI3KY, 110 BU3HAYAIOTh €HEProePEeKTUBHICTb TaKOTO PYXY, Ta CHOCI6 ii OLiHKMU.

OCHOBY 3aITpOIIOHOBAHOTO CIIOCO0Y CTAHOBUTh HOPMOBAHMI ITOKa3HMK €HEProe(EKTUBHOCTI, Y IKOMY



TPAHCIIOPTHY pOOOTY NIPUBEAEHO [0 CTAHIAPTHUX TiPOJIOTIYHMX YMOB Yepe3 KoedillieHT MiJIKOBOJHOTO OIOPY
k_H, mo Bnepie 3abe3nedye HOPMOBAHY i1 TOPIBHSIHHY OLiHKY pelciB 32 3MiHHOTO CKJIaZly KapaBaHy Ta pi3HUX
piBHiB Bogu [lyHato. [Ioka3HMK peasizoBaHO y IOCETMEHTHO-JUCKPETHIN POopMi 3 ypaxyBaHHSIM PEXUMY ITPOBOJIOK
MHOXHUKOM (2N - 1), mo ycyBae MaTeMaTU4YHy HEBU3HAUEHICTb CTAaHIAPTHOrO nokasHuka EEOI Ha eTanax peiicy 3
HYJIbOBOIO TPAHCIIOPTHOIO po60TOI0. [106y10BaHO iIMOBIPHICHO-TIPOTHOCTUYHE PO3LIUPEHHS CIIOCOOY, SIKe MOENHYE
MonTe-Kapio cumyssuito peiicy 3 aBroperpeciiinum nporso3om (AR(1)) piBais Bogu lyHaio i nepeTBOpIoe
[IOKa3HMK Ha BUNAIKOBY BEJIMUMHY 3 BUBHAYEHUMHU PO3IOJiJIOM Ta iIMOBIpHICHUM iHTEPBAJIOM; YCTAHOBJIEHO, 110
BpaxyBaHHS ON€PATUBHUX TiIPOJIOTIYHUX JAHUX 3BYXKye 95-BiICOTKOBUI iMOBIpHICHUI iHTE€PBaJ IPOTHO3Y
npu6sn3HO Ha 22 %. YIOCKOHaTIEHO MOZEJb IiIpoAMHAMIYHOrO ONIOPY i NOTPIOHOI IOTYXHOCTI — YBELEeHHSIM
dopmdakropa minkosogs 1+ k™* ta BuokpemieHHsIM nipornyabcuBHOro KKJI sik camocTiliHOi cToXacTH4yHOi
KOMIIOHEHTH, a TAaKOXK METOJ] IapaMeTPUYHO] AiarHOCTUKUA POOOUYOTro NPOLECY FOJIOBHUX ABUTYHIB, IOMUPEHUN Ha
OIIOCEPEKOBAHE BU3HAYEHHS €(EKTUBHOI IIOTY>KHOCTI 1 [IiaTHOCTHKY TEXHIYHOTO CTaHY 3a BiTHOCHUM [TIOKa3HUKOM
oSFC. 3a pesyspbTaTamu aHanisy 265798 no6oBux 3anucis piBHIB Bogy 110 71 BOZOMiIPHOMY IIOCTY BCTaHOBJIEHO
3pocTtaHHs KoedilieHTa aBroperpecii Bif 0,90 Ha BepxHbomy 10 0,99 Ha HWKHbOMY JlyHAl Ta KIacTEpPHY
KOpEJIALiiHy CTPYKTYPY IIOCTIB, 110 OGI'PYHTOBYE IIPOTHOCTUYHY MeTOAuKy. CIioci6 nepeBipeHo Ha macusi 14
peanbHUx periciB cyaeH [IpAT «YkpaiHcbke JlyHaiicbKe apoIaaBcTBO» (116 cerMeHTiB); MiATBEPIPKEHO Y3rOIKEHY
pOOOTYy BOCbMU IIOKA3HUKIB HA TPbOX PiBHSIX 3aCTOCYBaHHS (CyHO, (PJIOT, MapUIPYT) i KOPEKTHICTb iHTErpajIbHOTO
ITIOKa3HMKa TaM, J€ CTaHJapTHUM noka3Huk EEOI BTpayae 4nHHICTh. KiJIbKICHO OLIiIHEHO MOTEHLiaJ MiBUIIEHHS
eHeproedeKkTuBHOCTI - 14,5-16,3 % nanusa (32-36 1) Ta 100-112 T COD Ha NpoaHali30BaHOMY MaCUBi PECIB.
[TigTBEpI)KEHO YHiIBEPCaJbHICTb CIIOCO0Y: MicJIs TepeBU3HAYEHHS TPAHCIIOPTHOI pOOOTH Yepes acakupo-
KisjomeTpHu (nokaszHuk EE_pax) iioro noumupeHo Ha NacaKUpCbKUM Kpyi3HUii Tensoxin m/v Lisabelle, gys sxoro
nuTomi BUKuau cTaHoBadTh 139-393 r COneks/(nac-km). Coci6 3aCTOCOBAHO TAaKOX 151 KiJIbKICHOI OLIiHKM
KJIIMaTU4YHOTO e(deKTy MOJAJIbHOTO 3CYyBY: IlepeBeleHHs 1 MJIH T-KM BaHTaXkKoIllepeBe3eHb 3 aBTOTPAHCIIOPTY Ha
IyHalCbKUM IITOBXaHMI KapaBaH Ja€ CKOPOYEHHS BUKUIB Ipru6an3HOo Ha 127 T CODn-eks, 1o Npuo6an3Ho y 14 pasis
«4UCTilIe» 32 IOBHMM IIAJIMBHUM LUKJIOM. [IpakTU4He 3HAaUEHHS OI€P>KaHUX PE3YJIbTaTiB [0JISITa€ B TOMY, 11O
pOo3pobiieHni crnoci6 i oro mporpamHa peasisalis foBeeHi o piBHS iHCTpyMeHTa, IPUAAaTHOTO IS
6e3rocepeiHbOr0 BUKOPUCTAHHS B €KCIUlyaTalliliHil i ynpaBliHChKil IpaKkTUlli NiANpreMCTB BHYTPILIHbOTO
BOJHOTO TPAHCIIOPTY, 6€3 BTPyYaHHS B KOHCTPYKLIil0 €HepreTUYHOI yCTaHOBKU CyZHA. Pe3ybTaTy BIIPOBAIPKEHO B
nismpHOCTI JyHaiicekoi Komicii (mpu migrotoBui Jopatka 5 go JopokHbOi KapTu AekapOoHizanii IyHaliCbKOro
¢daoty), y mpakTuky [1pAT «Ykpainceke JlyHaiicbKe MapoIlyIaBCTBO» (30KpeMa Ha T/X «MexaHnk CMHUIIOB»), TPU
arpobatlii Ha nacakMpCcbKOMy TeIoxoni m/v Lisabelle Ta B HaByasbHOMY nIpolieci Kadenpu iHKeHepHUX
IoucuuIuiiH JlyHalicbkoro iHcTuTyTy HalioHanbHOTro yHiBepcuTeTy «OniecbKa MOpChbKa akageMis» (M. Iamain).
Kiio4oBi cyioBa: eHeproedeKTUBHICTb, BHYTPIIIHE CyIHOIJIABCTBO, ITOBXa4, KApaBaH HECAMOXiIHUX 6apK, [lyHai,
rizpoJsiorivHe HOpMyBaHHS, KoedillieHT MiJIKOBOJHOTO OIOPY, IMTOMA BUTpAaTa MajvBa, NapameTpuiHa

IiarHOCTHKa, MmeTos MoHTe-KapJio, aBToperpeciiiHe IpOrHo3yBaHHS, BYIJlelleBa iHTEHCUBHICTb, MOJATIbHUM 3CYB.

2. The dissertation solves a relevant scientific and applied problem - it develops a scientifically grounded method
for assessing the energy efficiency of the movement of inland navigation vessels (self-propelled vessels and
pushers with convoys of non-self-propelled barges) under variable navigational and operational conditions,
suitable for fleet energy-efficiency management and harmonized with the regulatory requirements of the EU. The
relevance of the work stems from the recognition of inland waterway transport as one of the key elements of the
decarbonization strategy, from the tightening of the EU's environmental and regulatory requirements, and from
the unsuitability of the existing indices of the EEDI, EEXI, EEOI, EEDI_Binnen type - oriented toward seagoing
vessels and steady-state conditions - for the specifics of Danube convoys with variable composition and a
substantial influence of hydrological conditions. The object of the research is the process of movement and
operation of inland navigation vessels within the Danube navigation system; the subject is the parameters and
relationships that determine the energy efficiency of such movement and the method of its assessment. The
proposed method is based on a normalized energy-efficiency indicator in which transport work is reduced to
standard hydrological conditions through the shallow-water resistance coefficient k_H, which for the first time



provides a normalized and comparable assessment of voyages under variable convoy composition and different
Danube water levels. The indicator is implemented in a segment-discrete form accounting for the lightering mode
through the multiplier (2N - 1), which eliminates the mathematical indeterminacy of the standard EEOI indicator at
voyage stages with zero transport work. A probabilistic-prognostic extension of the method has been constructed
that combines a Monte Carlo voyage simulation with an autoregressive (AR(1)) forecast of Danube water levels and
transforms the indicator into a random variable with a defined distribution and probability interval; it has been
established that accounting for operational hydrological data narrows the 95 % probability interval of the forecast
by approximately 22 %. The model of hydrodynamic resistance and required power has been improved by
introducing the shallow-water form factor 1 + k™* and by isolating the propulsive efficiency as an independent
stochastic component, as has the method of parametric diagnostics of the working process of the main engines,
extended to the indirect determination of effective power and the diagnostics of technical condition by the
relative indicator oSFC. Based on the analysis of 265798 daily water-level records from 71 gauging stations, an
increase in the autoregression coefficient from 0.90 on the upper to 0.99 on the lower Danube and a cluster
correlation structure of the stations have been established, which substantiates the prognostic methodology. The
method has been verified on an array of 14 real voyages of vessels of PJSC "Ukrainian Danube Shipping Company"
(116 segments); the consistent operation of eight indicators at three application levels (vessel, fleet, route) and the
validity of the integral indicator where the standard EEOI indicator loses its applicability have been confirmed. The
potential for improving energy efficiency has been quantified at 14.5-16.3 % of fuel (32-36 t) and 100-112 t of COn on
the analyzed array of voyages. The universality of the method has been confirmed: after redefining transport work
in passenger-kilometers (the EEpax indicator), it has been extended to the passenger cruise vessel m /v Lisabelle,
for which the specific emissions amount to 139-393 g COn-eq/(pax-km). The method has also been applied to the
quantitative assessment of the climate effect of modal shift: transferring 1 million t-km of freight traffic from road
transport to a Danube pushed convoy yields an emission reduction of approximately 127 t COn-eq, which is about 14
times "cleaner" over the full fuel cycle. The practical significance of the results obtained lies in the fact that the
developed method and its software implementation have been brought to the level of a tool suitable for direct use
in the operational and managerial practice of inland waterway transport enterprises, without intervention in the
design of the vessel's power plant. The results have been implemented in the activities of the Danube Commission
(in the preparation of Annex 5 to the Roadmap for the decarbonization of the Danube fleet), in the operational
practice of PJSC "Ukrainian Danube Shipping Company” (in particular on the m /v "Mekhanik Sinilov"), in the
validation on the passenger vessel m/v Lisabelle, and in the educational process of the Department of Engineering
Disciplines of the Danube Institute of the National University "Odessa Maritime Academy" (Izmail).
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