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Pedepar:

1. Incepranifina po60Ta IPUCBSIYEHA BUPIlIEHHIO HAYyKOBO-MIPUKJIAHO]I 3a1a4i 3 pO3pOOKM Ta BOOCKOHAIEHHS
METO/iB, MoZesiel Ta iHpOopMaLiTHMX TeXHOJIOTi 1J14 NiATPUMKY IPUMHSTTS PillleHb B OpraHisauii MibkHapogHUX
aBTOMOOINIbHUX NlepeBe3eHb BaHTaxXiB. Y poOOTi IpoBeieHO aHali3 Cy4acHUX MifxofiB 10 opranisalii MbkHapoIHUX
[IepeBE3€Hb, SIKUH BUSIBUB 3HAYHUN PO3PUB MK MOXKJIMBOCTSIMU CY4aCHUX LIM(POBUX TEXHOJIOTIH Ta iCHYyI0UMMHU
METOJI0JIOTiSIMY IJIaHYBaHHA. BCTaHOBIJIEHO, 10 TPAAULifiHI METOIMKU YaCTO OOMEXYIOThCSI KPUTEPieM MiHiMi3alLi
BUTpAT, HE BPAXOBYIOUM TaKi HakTopy, SIK HAZAiHICTb, YaC JOCTABKH Ta IEOIOJIITUYHI PU3UKH, 1[0 € OCOBIINBO
aKTyaJIbHUM JIJIS1 yKPaiHChKUX [IEPEBiI3HUKIB B yMOBaX CCTEMHUX BUKJIMKIB Ta BOEHHOTO CTaHy. lle migTeepanio
HarajibHy NOTpedy y CTBOPEHHI KOMIIEKCHUX iHCTPYMEHTIB, 110 iHTerpyloTh iHpopMalliliHi TEXHOJIOTIi B IpoLec
yIIpaBJIiHHS JIOTICTUYHUMU cxemaMu. [y BUPilleHHs [TI0CTaBJIeHUX 33124 PO3PO0JIEHO TEOPETUKO-METOL0JIOTIUHY

6azy, 1110 I'PYHTYETHCS Ha CTPATEriYyHOMY BUKOPUCTAHHI TEXHOJIOTIi KPOC-JIOKIHTY Ta y3rOJyKEHOMY OIlepaliiiHoMy



n1aHyBaHHi. CPOpMyIbOBAaHO MaTEMATUYHY MOZEJb ONTHUMI3allii KpOC-IOKIHIOBUX OIepallii, SKa KOMILJIEKCHO
BUpilllye 3a/1a4y PO3NOiNy PECYPCiB Ta MiHiMi3allil CYKyITHUX BUTPAT, BPaxOBYIO4M BapTiCTh IPOCTOIB,
obcyroByBaHHs Ta wTpadis. Takox po3pobieHO MOAEb BUOOPY pallioHaIbHOI 3 aJIbTEPHATUBHUX CXEM JIOCTaBKH,
sIKa BIIEPILE IHTETPYye MOHSTTS «BilICbKOBUI PU3UK» SIK KiJIbKICHUN NTapaMeTp Y LiIbOBY (PYHKIIiIO 3arajibHUX BUTpPaT.
Ha oCcHOBI TeOpeTMYHUX PO3POOOK CTBOPEHO KOMILIIEKC CIIeliani3oBaHUX IPOrPAaMHUX IIPOAYKTIB — iMiTaliliHy
Mogeb «LogisticsSim» 115 geTanbHOro CLIeHapHOro aHasi3y BUTPAT i 4acy AoCTaBKY, «Cumysarop Kpoc-JlokiHry»
L7151 aHaJi3y AMHAMIiKU poOOTHU JIOTICTUYHUX BY3JIiB 3 ypaxyBaHHSIM OOMEXEHUX PecypciB Ta iHpopMaLiiiHy
TEXHOJIOTIIO [1711 aBBTOMAaTM30BaHOi NOOY0BU CIIJILHUX ONepalilfiHUAX rpaikiB, IO Bi3yasi3ylOTbCs y BUMJISAAL
niarpam 'aHTa. B pesysbrati NpoBeieHUX eKCIIePUMEHTAJIbHUX NOCIiIKeHb 6yJ10 BCTAHOBJIEHO, 10 CTIMKIiCTb Ta
HaJilHICTh TPAHCIIOPTHUX IPaikiB KpUTUYHO 3aJI€XXaTh Bifl 3aIlJIaHOBAHOTO PiBHS 3aBaHTA)KEHHS PECYPCiB.
BcraHoBneHo U-nof1iOHy 3a€XHICTh CyMapHUX BUTPAT Bif] PiBHS 3aBaHTaXXEHHS, 110 4O3BOJIMJIO BUSHAUNATU
€KOHOMIYHO ONTMMAaJIbHe 3HAUY€HHS PiBHS 3aBaHTAKEHHS PECYPCiB, sIKe 3abe3redye 6ajaHC MiXX iHTEHCUBHUM
BHUKOPHCTaHHSIM PEeCcypcCiB Ta CTBOPEHHSIM pe3epBiB IJ1s1 KoMIeHcallii 360iB. Pe3ysbTaTu anpobatiii Mogesi Kpoc-
IOKIHTYy IiATBEpANIIY, 10 36a7aHCOBaHA KOHQIrypallist pecypciB € Kjt040BUM (aKTOPOM €(EeKTUBHOCTI, a
NpiopUTETHA IUCIEeTYEepU3allis 3HAYHO I03BOJISI€ 3HU3UTH BUTPATH MOPiBHAHO 3 MeToAoM FIFO. 3a pesysibratamu
IocimkeHb cpopMyIbOBaHO IPAKTUYHI peKOMeHallii, 1o rependayaioTs [epexis Bifi CTaTUYHOTO IJIaHyBaHHS [0
aJaNTHBHOIO YIIPaBJiHH JIOTiICTUYHMMU ITponiecamu. O6IPYHTOBAHO Ta BCTAHOBJIEHO MeXKi «ONTHMaJbHOI po604oi
30HU» PiBHS 3aBaHTAXXEHHSI Ta PO3POOJIEHO MATPUL0 aAITUBHOTO YIIPABJIiHHS, 10 JO3BOJISIE OIIEPATUBHO
KOPHWIYBATH MOT0 3aJI€5KHO Bifl PiBHSI CTOXaCTUYHOCTI cepenioBuina. TakoxX JoBeAeHo, o BUbip parioHanbHOl
JIOTiCTUYHOI CXeMU 3aJIeXKUTh Bifl pO3MIpy [isSJIbHOCTI MiAIIPUEMCTBA — [ MajIMX KOMIIaHill Halle(eKTUBHIIIOW €
KOHCOJIianis B KpaiHi BinnpasiaeHHs (€KOHOMis 1o 16,6 %), a Ijig cepeiHiX Ta BeJIMKUX — AeKOHCOJIifalis B KpaiHi
npu3HaueHHs (eKoHOMis 1o 11,9 %). HaykoBa HOBU3HA AucepTaliiiHOi po60OTH MOJArae y po3pobii HOBUX Ta
BIOCKOHAJIEHHI iCHYI0UMX METO[IiB, MoJesieil Ta iHPOpMaL[iiHUX T€XHOJIOTIH [JIsl MiATPUMKY IPUMHSTTS PillleHb B
yIPpaBJliHHI MDKHapOJHMMY aBTOMOOIIBHMMY NI€PEBE3EHHSIMY, 110 J03BOJIsIE MiABULIMTH iX €pEKTUBHICTb B YMOBaX
uu@poBoi TpaHchopMallii Ta MiABULIEHNUX PU3UKIB. YIOCKOHAJIEHO METOJUYHMI MiAXil O BUOOPY pPalliOHaIbHOI
TPaHCIIOPTHO-TEXHOJIOTIYHOI CXeMU [IOCTAaBKU BaHTaXXiB, SIKUH, Ha BiIMiHy Bif] iCHyIOUUX, 6a3yE€ThCs HA TIOPIBHSAHHI
aJIbTepHATHMBHUX CXeM (IIpsiMa JOCTaBKa; 3 BUKOPUCTaHHSM JioricTudHoro ueHTpy (J11I) B kpaiHi BinnpaBieHHs; 3
BukopucTtaHHsaM JILI B KpaiHi npuaHaueHHs; 3 BUKopucTaHHsIM JILI B 060x KpaiHax), B OCHOBI SIKOTO JIEXXUTh
KOMIIJIEKCHA 11i1boBa (MYHKIIis MiHiMi3allii 3arasibHUX BUTpAT, 10 BIEPIIE BPAaXOBY€E NEKOMITO3ULIIIO BCiX
JIOTiCTUYHUX OIepaliil Ta BKIIOYa€ TaKy crienudidHy CKIa[oBY, SIK «BiiCbKOBUM PU3UK», L0 JO3BOJISIE aNANTYBATH
IIpoliec IPUIHSATTS pillleHb 10 Cy4acHUX reolosiTUYHUX yMOB. Habysia nofansuioro po3BUTKy MaTeMaTU4Ha

MO €eJIb ONTUMI3aLii KpOC-IOKIHIOBYX OIepaliii, gKa, Ha BiIMiHYy Bill BiflOMUX, J03BOJISI€ KOMIUIEKCHO BUPILyBaTH
33724y po3MNojisly TPAaHCIIOPTHUX 3aC00iB IO JOKAX Ta BUOOPY CLieHapiiB ix 06cIyroByBaHHs. Mogeb
dbopmasizoBaHa y BUIJISIAL 3a7a4i 11iJI0YMCEIbHOTO IPOrpaMyBaHHs 3 LiIbOBOI0 QYHKIIi€0 MiHIMI3aLil CyKynHUX
BUTpAT (BapTiCTh OYiKyBaHHs, OOCIYrOByBaHH:, 306epiraHHs Ta mwrpadu 3a 3puB rpadikiB) Ta CUCTEMOIO OOMEXEHD,
110 BPAXOBYIOTb KiJIBKICTb IOKiB, IOCTYITHICTb PECYPCIB (IEPCOHAJ, TEXHIKA), TEXHOJIOTIYHi 3aJIEXKHOCTI Ta 4aCOBi

BiKHa, 110 LO3BOJISIE MiABUIIUTH €(EKTUBHICTD YIIPABIiHHS PECypcaMy B YMOBaX 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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