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Pedepar:

1. Inceprauiiina po60Ta NpUCBSIY€HA BUPIIEHHIO HAYKOBO-TIPUKJIAHOI 3a7ja4i 3 pO3pOOKM Ta BIOCKOHATIEHHS
MEeTOo/iB, Mofiesiel Ta iHhOopMaIiiHUX TEXHOJIOTIN JJ1s iATPUMKY IPUNHSTTS pillleHb B Opraxisaiii MbKHapOgHUX
aBTOMOOITIbHUX NI€EPEBE3€Hb BAHTAXKIB. Y pOOOTi IPOBEIEHO aHai3 Cy4acHUX MiX0iB 10 opranisalii MbKHapOJHUAX
[IEPEBE3€Hb, SIKUH BUSIBUB 3HAYHUI PO3PUB MK MOXKJINBOCTSIMU CY4aCHUX LM(PPOBUX TEXHOJIOTIH Ta iCHYI0OYMMU
METOJI0JIOTiSIMY TIJIaHyBaHHS. BCcTaHOB/IEHO, 1[0 TPAIULIifiHI METOIMKYU YaCTO OOMEXYIOThCSI KpUTepieM MiHiMizali
BUTpAT, HE BPaXOBYIOUM TaKi (aKTopH, sIK HaZilHICThb, Yac JOCTABKU Ta IeOIOJIITUYHI PU3UKY, 10 € OCOOJIMBO

AKTYaJIbHUM [1JIs YKpaiHCbKI/IX HepeBiBHI/IKiB B YMOBaX CUCTEMHUX BUKJIMKiB Ta BOEHHOTO CTaHYy. LIe Hi,I[TBep,I[I/IJIO



HarajlbHy NOTpedy y CTBOPEHHI KOMIIEKCHUX iHCTPYMEHTIB, 10 iHTErpyloTh iH(pOpMaliliHi TEXHOJIOTII B Ipouec
VIPAaBJIiHHS JIOTICTUYHUMU cXeMaMu. [I71s1 BUPilleHHs [TOCTaBJIeHUX 33/1a4 PO3PO06JIeHO TeOPETUKO-METOH0JIOTIYHY
6asy, 1110 I'PYHTYEThCS Ha CTPATEriYyHOMY BUKOPUCTAHHI TEXHOJIOTii KPOC-JIOKIHTY Ta y3rOJyKEHOMY OllepaliliHoMy
nanyBaHHi. CpopMyIbOBAHO MaTEMATUYHY MOZEJb ONTHUMI3allii KpOC-IOKIHIOBUX OIepallii, SKa KOMILJIEKCHO
BUpIlllye 3aa4y PO3NOIiNy PECYPCIB Ta MiHIMI3allil CYKyIIHMX BUTPAT, BPaXxOBYIOYM BaPTiCTh IPOCTOIB,
o6cyroByBaHHs Ta wTpadis. Takox po3po6ieHO MOAes b BUOOPY pallioHaIbHOI 3 aJIbTEPHATUBHUX CXEM JIOCTaBKH,
sKa BIIEPILE IHTETPYy€ NOHSTTS «BilICBKOBUI PU3UK» SIK KiJIbKICHU NTapaMeTp Y LijIbOBY (QYHKIIiIO 3araJlbHUX BUTpPaT.
Ha ocHOBi TeoOpeTUYHUX PO3POOOK CTBOPEHO KOMILJIEKC CIELiali30BaHMX IIPOrPAMHUX ITPOAYKTIB — iMiTaliliHy
Mogenb «LogisticsSim» g neTanbHOTO CLEHAPHOTO aHajli3y BUTPAT i 4acy JocTaBku, «Cumynsatop Kpoc-JJokiHry»
L7151 aHaJi3y AMHAMIKU poOOTH JIOTICTUYHUX BY3JIiB 3 ypaxyBaHHSIM OOMeEXEHUX pecypciB Ta iHpopmaLiiiHy
TEXHOJIOTIIO [1711 aBTOMAaTM30BaHOi NOOYI0BU CIIJILHUAX ONepaliliHUX rpadikiB, 10 Bi3yasi3yloThCs y BUMJISAAL
niarpam 'anTa. B pesysnbrarti IpoBeieHNX eKCIIEPUMEHTAJIbHUX OCIiIKeHb 6yJ10 BCTAHOBJIEHO, IO CTiMKIiCTb Ta
HaJilHICTh TPAaHCIIOPTHUX IPaikiB KpUTUYHO 3aJI€XXaTh Bifl, 3aIlJIaHOBAHOTO PiBHS 3aBaHTA’KEHHSI PECYPCiB.
BcraHosneHo U-niofiiGHy 3a€XXHICTh CyMapHUX BUTPAT Bif| piBHS 3aBaHTa>XEHHS, 1110 JO3BOJIMJIO BUBHAUNATHU
€KOHOMIYHO ONTUMAaJIbHE 3HAYEHHS PiBHS 3aBaHTAXKEHHS PECYPCIB, sKe 3ab6e3redye 6asaHC MK iIHTEHCHBHUM
BHUKOPHCTaHHSIM PEeCcypcCiB Ta CTBOPEHHSIM pe3epBiB IJ1s1 KoMIeHcalii 360iB. Pe3ysbTaTu anpobatii Mmoesni Kpoc-
IOKIHTYy IiATBepAnY, 1o 36a1aHcoBaHa KOHQIrypallisi pecypciB € Kjl040BUM (aKTOpOM e(PEeKTUBHOCTI, a
IpiopyTeTHa guclieTYepU3alist 3Ha4YHO J03BOJIsI€ 3HU3UTY BUTPATU NOPiBHAHO 3 MeTogoMm FIFO. 3a pesynbratamu
mocinkeHb cpopMyIbOBaHO IPAKTUYHI PEKOMEeHali, 1o rependavyaioTs epexis Bifi CTaTUYHOTO IJIaHyBaHHS [0
aJafTHBHOIO YIIPAaBJiHHS JIOTiICTUYHUMU TTponiecamu. OGIPYHTOBAHO Ta BCTAHOBJIEHO MeXKi «ONTHMabHOI po60y4oi
30HU» PiBHS 3aBaHTAXXEHHSI Ta PO3PO0OJIEHO MATPULII0 aJAlITUBHOTO YIIPABJIiHHS, 10 JO3BOJIsIE OIIEPATUBHO
KOPUTYBAaTH MOTO 3QJIE5KHO Bill PiBHSI CTOXaCTUYHOCTI cepeoBuIla. TakoxX JOBEAEHO, 0 BUOip palioHanbHOI
JIOTiCTUYHOI CXeMHU 3aJIeKUTh Bifl pO3MIpy HisSJIbHOCTI MiZIIPUEMCTBA — [JI1 MaJIMX KOMIIaHill Hale(eKTUBHIIIOW €
KOHCOJIijallis B KpaiHi BifnpaBsieHHs (EKOHOMIs 110 16,6 %), a [J1s cepeHix Ta BEeJIMKUX — AEKOHCOJIiallis B KpaiHi
IIpu3HaYeHHs (eEKOHOMis 1o 11,9 %). HaykoBa HOBU3HA AycepTaLifiHOI poOOTH NOJIra€e y po3pooli HOBUX Ta
BIOCKOHAJIEHHI iCHYI0UMX METOIiB, MOoZesieil Ta iHPpOpMAaL[iiHUX T€XHOJIOTIN [JIs MiATPUMKY PUMHSTTS PillleHb B
yIPpaBJliHHI MDKHapOJHMMY aBTOMOOIIBHUMY NI€PEBE3eHHSIMY, 110 J03BOJIsIE MiABULIMTH iX €PeKTUBHICTb B YMOBax
ur@posoi TpaHchopMallii Ta MifBULIEHNUX PU3UKIB. YIOCKOHAJIEHO METOJUYHMI IiAXiN 1O BUOOPY palliOHaIbHOI
TPAHCIIOPTHO-TEXHOJIOTIYHOI CX€MU IOCTaBKU BaHTAXiB, SIKUH, Ha BiIMiHY Bif] iCHyIOUMX, 6a3y€ThCs Ha IOPiBHSHHI
aJIbTepHATHUBHUX CXeM (IIpsiMa JOCTaBKa; 3 BUKOPUCTaHHAM JiorictuaHoro ueHTpy (/1) B kpaiHi BinnpasieHHs; 3
BukopucTtanHsam JILI B kpaini npusHayeHHs; 3 BUkopucTaHHsaMm JIL B 060x KpaiHax), B OCHOBI SIKOTO JIEXXUTh
KOMIIJIEKCHA 11i1boBa (PYHKIis MiHiMi3alii 3araibHUX BUTPAT, 10 BIIEPLIE BPAXOBYE NEKOMIIO3ULIII0 BCiX
JIOTiCTUYHUX OIlepallill Ta BKJIIOYA€E TaKy clienupidHy CKIaL0BY, SIK «BiICBKOBUN PU3MK», IO LO3BOJISIE afANTyBaTU
Ipoliec IPUIHSATTS pillieHb 10 Cy4acHUX reolosiTuYHUX yMoB. Habysa noganbuioro po3BUTKy MaTeMaTU4Ha
MOJ€JIb ONITUMI3aLii KpOC-IOKIHIOBUX OIepalill, gKa, Ha BiIMiHY Bill BiflOMHUX, J03BOJIsl€ KOMIUIEKCHO BUPILIyBaTH
33724y po3MNOJily TPAaHCIOPTHUX 3aC00iB IO JOKAxX Ta BUOOPY CLieHapiiB ix 06¢cIyroByBaHHs. Mogeb
dbopmasizoBana y BUIJISIAL 3a7a4i i7I0YMCEIBHOTO IPOrpaMyBaHHs 3 LiIbOBOIO MYHKIIi€0 MiHIMI3aLil CyKynHUX
BUTpAT (BapTiCTh OUiKyBaHHs, OOCIYrOByBaHHsI, 36epiraHHs Ta wrpadu 3a 3puB rpadikiB) Ta CUCTEMOIO OOMEXEHD,
1110 BPaXOBYIOTb KiJIbKICTb JIOKiB, JOCTYITHICTb PECYPCiB (IIEPCOHAJ, TEXHIKA), TEXHOJIOTIYHi 3a/1E5KHOCTI Ta 4aCOBi

BiKHA, 110 LO3BOJISIE MiIBAIMUTY €(PEKTUBHICTD YIIPABJIiHHS PECYPCaMU B YMOBaxX HEBU3HAYEHOCTI.

2. The dissertation is dedicated to solving the scientific and applied problem of developing and improving methods,
models, and information technologies for decision support in the organization of international road freight
transport. The paper analyzes modern approaches to organizing international transport, revealing a significant gap
between the capabilities of modern digital technologies and existing planning methodologies. It was established
that traditional methods are often limited to the criterion of cost minimization, without considering factors such
as reliability, delivery time, and geopolitical risks, which is particularly relevant for Ukrainian carriers in the
context of systemic challenges and the state of war. This confirmed the urgent need to create comprehensive tools
that integrate information technologies into the management of logistics schemes. To solve the set tasks, a new



theoretical and methodological framework was developed, based on the strategic use of cross-docking technology
and coordinated operational planning. A mathematical model for optimizing cross-docking operations was
formulated, which comprehensively addresses the problem of resource allocation and minimization of total costs,
including the cost of downtime, service, and penalties. A model for selecting a rational delivery scheme from four
alternatives was also developed, which for the first time integrates «military risk» as a quantitative parameter into
the total cost objective function. Based on theoretical developments, a set of specialized software products was
created: the «LogisticsSim» simulation model for detailed scenario analysis of costs and delivery time ; the «Cross-
Docking Simulator» for analyzing the dynamics of logistics hubs considering limited resources ; and an information
technology for the automated construction of joint operational schedules, visualized as Gantt charts. Experimental
studies have confirmed that the stability and reliability of transport schedules critically depend on the planned
resource load level. A U-shaped dependence of total costs on the load level was identified, which allowed
determining the economically optimal value resource load level, balancing the intensive use of resources and the
creation of reserves to compensate for disruptions. The approbation of the cross-docking model proved that a
balanced resource configuration is a key efficiency factor, and priority dispatching significantly reduces costs
compared to the FIFO method. Based on the research results, practical recommendations were formulated that
justify the transition from static planning to adaptive management of logistics processes. The concept of an
«optimal operating zone» for the load level was introduced, and a decision-making matrix was developed, allowing
for its operational adjustment depending on the level of environmental stochasticity. It was also proven that the
choice of the optimal logistics scheme depends on the scale of the enterprise's activity: for small companies,
consolidation in the country of origin is most effective (savings up to 16,6 %), while for medium and large
companies, de-consolidation in the destination country is preferable (savings up to 11,9 %). The scientific novelty of
the dissertation work lies in the development of new and improvement of existing methods, models, and
information technologies for decision support in the management of international road freight transport, which
allows for an increase in their efficiency under conditions of digital transformation and heightened risks. Improved
is the methodological approach to selecting a rational transport-technological scheme for cargo delivery, which,
unlike existing ones, is based on the comparison of alternative schemes (direct delivery; with the use of a logistics
center (LC) in the country of departure; with the use of an LC in the country of destination; with the use of LCs in
both countries). The approach is based on a comprehensive objective function of minimizing total costs, which for
the first time considers the decomposition of all logistics operations and includes a specific component such as
"military risk," allowing the adaptation of the decision-making process to modern geopolitical conditions. Further
developed is a mathematical model for optimizing cross-docking operations, which, unlike known models,
comprehensively solves the problem of allocating vehicles to docks and selecting their service scenarios. The
model is formalized as an integer programming problem with an objective function of minimizing total costs (cost
of waiting, service, storage, and penalties for schedule disruption) and a system of constraints that account for the
number of docks, resource availability (personnel, equipment), technological dependencies, and time windows,

which allows for increased efficiency in resource management under uncertainty.
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