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Pedepar:

1. Muceprauiiina po6ora: 229 c., 9 tabs., 37 puc., 3 nog., 141 mxepeno. OIITUMAJIbHA KJTACTEPU3AIIIS B
CUCTEMAX JOCTABKM OCTAHHBLOI MUJII. MeToio AucepTaLiitHoi po60TH € po3po6IeHHs MaTeMaTUYHOi

MO e, 0 CTAHOBUTbL OCHOBY aBTOMAaTHU30BaHOI CUCTEMU JIOTICTUKMA OCTAaHHBOI MUJIi, CIIPSIMOBAHOI Ha MiABUILIEHHS
OTIEPAaTUBHOCTI Ta 3MEHIIEHHS] €HePreTUYHMX BUTPAT i 4acy [LOCTaBKH, IIJISIXOM PO3PO6IEHHS aBTOMATHU30BaHOT'O
MeToJy 6araToKpuTepiajbHOI KylacTepusallil Ta onTUMizalii MapupyTusalii JOCTaBsII0UUX areHTiB, SIKUHM 6a3yeTbCsl
Ha Npolieiypax JeLeHTPali30BaHOro epepo3Ioily 3aBJaHb B yMOBaxX 3MiHHOTO cepefoBuila. O6'eKToM
IOCJIiIPKEHHS € IPOLIeCU IJIaHYBaHHS, aBTOMAaTU30BAaHOIO KEPYBAaHHS Ta NOAi€BOI afjanTallii areHTiB JOCTAaBKU Y
IeLleHTPali30BaHUX CUCTEeMaX JOCTABKY OCTAHHbOI MU, 110 QYHKIIOHYIOTH Y UMPOBIH JOriCTUYHIN
iHdpacTpykTypi. [IpegMeToM JOCTiIKEHHS € MaTeMaTU4YHi MOJieJli Ta METOIA OIITUMAJIbHOI KjlacTepu3allii B
yMOBax 3MiHHU CUTyallii, CIpsIMOBaHi Ha (OPMYBaHHS Ta afaNTalil0 KJIaCTEPHO-MapUIPYTHOI CTPYKTYPHU
IELEHTPai30BAHMX CUCTEM IOCTAaBKM OCTAHHBOI MUJIL. Y LOCIIII)KEHHI BUKOPUCTOBYBAJIACh 3ara/IbHOHAYKOBA

METOJI0JIOTiS NPOBENEHHS AOCIIIKEHD | MPUHIUIIA CUCTEMHOTO TiIX0AY, a CaMe: aHaJli3 JiTepaTypHUX JIPKEPET Ta



IIpeIMETHOI 06J1aCTi, OTJIs[ Ta MOPIBHSAHHS iCHYIOUMX MOZeJieid, eKCIIepUMeHTaJIbHi TOCTIiIKeHHS!, KOMITI0TePHi
€KCIIEpMMEHTH, IIPOEKTYBaHHSI [IPOrPaMHOr0 3a6e3re4eHHs, METOI MaTeMaTUYHOro Ta iMiTaliiiHoro
MOJeJII0BaHHS. JlucepTaliio IpUCBSIYEHO PO3BSI3aHHIO aKTyaJIbHOI HAyKOBO- NPUKJIaAHOI 3a7ja4i pO3pobKU
aBTOMATM30BAHOI'O METOY OINTHMAJIbHOI KJlacTepU3alii Ta AeLeHTpasi30BaHOro EPEPO3IOAiNY 3aBIaHb Y
CHCTEeMax JOCTAaBKU «OCTaHHbOI MUJIi» 3 ypaXyBaHHSM IOJi€BUX 3MiH y cepefoBULi (PYHKLIOHYBAaHHS Ta MOXKJIABUX
BiJMOB JJOCTaBJISI04YUX areHTiB, HA OCHOBI CUCTEMHOTIO MiIXOy 10 MOZEJIIOBAHHS, ONITUMI3allii Ta yIIpaBIiHHS
IIPOLIECAMU JJOCTABKU. Y Pe3yJbTaTi AUCepTaLiliHOi po60TU po3p06I€eHO aBTOMATU30BAaHUM METO],
6araToKpUTEpiaIbHOI ONITUMAJIBHOI KJIacTepU3allii JOCTaBIISI0YMX areHTiB Y 3aJlayax JOCTaBKU «OCTaHHbOI MUJII»,
KUY IPYHTYETHCS HA KJIACTEPHO-MapPIIPYTHOMY IOJIaHHI CUCTEMU JOCTAaBKU Ta BPAaXOBY€E TPAHCIIOPTHI BUTPATH,
€HEProBUTPATH areHTIB i PIBHOMIPHICTb PO3IOiNy HaBaHTaKEHHS, 110 JO3BOJISIE OLiHIOBATU Ta MOPiBHIOBATH
aJIbTepPHATMBHI KOHQIrypalii JOCTaBKU B JeLIeHTPali30BaHOMY CEPEeLOBUILi. 3alIPOINIOHOBAHMN METO], 3abe3euye
dhopMyBaHH# Y3ro[K€HOI CTPYKTYPH KJIACTEPIB areHTiB y JeleHTpali3oBaHOMy CepeloBULIi Ta HiITPUMYE
IIPUMHATTS pillleHb WoA0 e(PeKTUBHOro PO3MOoAiNy 3aBIaHb JOCTAaBKU B yMOBax 3MiH. [IpakT4He 3aCTOCYBaHHSI
METOJy Ja€ 3MOry 3MEHIIUTY CyMapHi BUTPATH Ha JIOCTaBKy, 30aJ1aHCYBaTH HaBaHTAXXEHHS MDK areHTaMu Ta
HiABUIIWTY CTIMKICTh (PYHKLIOHYBaHHS CUCTEMU [IO 3MiH YMOB OOCJIyTOBYBaHHS. PO3p0o06yieHuI Miaxin Moxxe 0yTu
BHUKOPHCTaHUU y IPOrpaMHUX IaTdopmax MIaHyBaHHS U ONTUMI3aLii IpoLeciB [OCTaBKU IJ1s1 MiCbKUX
JIOTiCTUYHUX CHCTEM Ta CEPBICiB €J1IeKTPOHHOI KoMepLiii. OCHOBHI HayKOBi pe3yJIbTaTU Ta IPaKTU4HI PO3pO6KU
IyicepTalifiHoOl po60TH BUCBITIIEHO Y 16 HAyKOBUX MPALSIX, 3 SIKUX 5 CTATel, 110 BXOISATh 0 NMepesiky HayKOBUX
(axoBux BUAaHb YKpaiHu 3i cnienianpHOCTi 151, 3 cTaTTi B HAyKOMeTpU4Hiil 6a3i Scopus, 8 maTepiasiB HAyKOBUX

KoH(EepeHIlill Ta OTPMMAaHO 2 CBiIOLITBA PO PEECTPaLlil0 aBTOPCHKOTO MpaBa Ha TBip.

2. Ph.D. thesis: 229 pages, 9 tables, 37 figures, 3 appendices, 141 references. OPTIMAL CLUSTERING IN LAST-MILE
DELIVERY SYSTEMS. The aim of this dissertation is to develop a mathematical model that forms the basis of an
automated last-mile logistics system designed to improve efficiency and reduce energy consumption and delivery
time, by developing an automated method of multi-criteria clustering and optimization of delivery agent routing,
based on procedures for decentralized task redistribution in a dynamic environment. The object of the study is the
processes of planning, automated control, and event-driven adaptation of delivery agents in decentralized last-
mile delivery systems operating within a digital logistics infrastructure. The subject of the study is mathematical
models and methods of optimal clustering under changing conditions, aimed at forming and adapting the cluster-
route structure of decentralized last-mile delivery systems. The study employed general scientific research
methodology and the principles of a systems approach, namely: analysis of literature and the subject area, review
and comparison of existing models, experimental studies, computer simulations, software design, and methods of
mathematical and simulation modeling. This dissertation is devoted to solving a pressing scientific and applied
problem: the development of an automated method for optimal clustering and decentralized task reallocation in
“last-mile” delivery systems, taking into account event-driven changes in the operating environment and potential
failures of delivery agents, based on a systematic approach to modeling, optimization, and management of delivery
processes. As a result of the dissertation, an automated method for multi-criteria optimal clustering of delivery
agents in “last-mile” delivery problems has been developed, which is based on a cluster-route representation of
the delivery system and takes into account transportation costs, agent energy consumption, and load distribution
uniformity, allowing for the evaluation and comparison of alternative delivery configurations in a decentralized
environment. The proposed method ensures the formation of a coordinated structure of agent clusters in a
decentralized environment and supports decision-making regarding the efficient distribution of delivery tasks
under changing conditions. The practical application of the method makes it possible to reduce total delivery
costs, balance the load among agents, and increase the system’s resilience to changes in service conditions. The
developed approach can be used in software platforms for planning and optimizing delivery processes for urban
logistics systems and e-commerce services. The main scientific findings and practical developments of the
dissertation are presented in 16 scientific publications, including 5 articles listed in the index of Ukrainian scientific
journals in specialty 151, 3 articles in the Scopus scientometric database, 8 conference proceedings, and 2
copyright registration certificates.
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