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Pedepat/anoranis:

1. Y cyyacHux ymoBax QyHKI[IOHYBaHHS TPAHCIIOPTHUX CUCTEM MICT IUTaHHS e(peKTUBHOCTI JIOTiCTUKY HabyBaloTh
KPUTAYHOTO 3HAYEHHS1, 0COOJIMBO B yMOBAaX €KCTPEMa/IbHOI HEBU3HAUYEHOCTI Ta iIHTEHCUBHUX 30BHIIIHIX BOEHHUAX
BIUIMBIB. TpaguLiliHi MmeToau onTyMmisalii, OpieHTOBaHI BUKJIIOYHO HA MiHIMi3allilo BUTPAT, BUSIBJISIIOTCS
HECIIPOMOXHUMU 326€3MeYUTH CTabiIbHICTh TIOCTaYaHHS I1if] YacC NOBITPSHUX TPUBOT, PyHHYBaHHS
iHpacTpyKTypH Ta 6J10KyBaHHS TPAHCIIOPTHHUX apTepiil. HeobxifgHicTb epexony Bif, neTepMiHOBaHUX Moeslel 1o
PpO6aCTHOrO IJIaHYBaHH4, 1O iHTErpPye YMHHUKU O€311eKH 6€3[10CePEHbO B JIOTICTUYHI aJITOPUTMU, BU3HAYAE
aKTyaJIbHICTb Ta CBOEYACHICTb JAHOTO JOCHiIKEHHS. Y pobOTi TpOBeeHO KOMIJIEKCHE JTOCIIiIKeHHS TPOLEeCiB

MiCBKOI JIOriCTUKY B yMOBax KOHQIIIKTY. 3ailiCHEHO IIIMOOKMI aHasi3 QyHKIiOHYBaHHS TPAHCIIOPTHUX CUCTEM Y



KPU30BUX CUTYyallisgxX Ta ifeHTU(IKOBAaHO KPUTUYHI TOUKM AecTabinizalii sorictnyHux aaHuoris. PopmanizoBaHo
IIOHSITTS «BilICbKOBOI'O PU3MKY» SIK IHTETrpajibHOTO MTOKA3HUKA, 110 OeAHYE UMOBIPHICTb Di3NYHOrO 6JI0KYyBaHHS
IiZISTHOK MepexKi Ta IPOrHO30BaHi 4acoBi BTPATH Mif] Yac MOBITPSIHUX TPUBOT. Po3p0671€HO HAyKOBO-METOAUYHNIN
amapar no6yoBu «6e3MeKOBOro Kapkaca» TPaHCIIOPTHOI MepeKi Ha OCHOBI METOJY SIA€PHOTrO 3TJ1a/IKyBaHHS
winsHOCTI (KDE). Lle 1o3Bonio TpaHCcHOPMYBaTU JUCKPETHY CTAaTUCTUKY BOEHHUX iHIIU/IEHTIB y HEllepepBHE
iMOBipHiCHe 1oJ1e He6e31eKH, IKe BUKOPUCTOBYEThCS /1JI11 AMHAMIYHOTO KOPUTYBAHHS Baru Ayr TPAHCIIOPTHOTO
rpagpa. 3anpornoHoBaHo MoAU(IKOBaHy MaTeMaTU4Hy MOJeJIb pOOACTHOI MaplIpyTM3allii, e JIOTiCTUYHI BUTPAaTU
PO3paxoBYIOThCS 3 YpaxyBaHHSM IIPEBEHTUBHOI «O6€3MEKOBOI HAN0ABKM». 3iliICHEHO IPOTrpaMHy peasisaliiio
CAMYJISILIITHO-€BPUCTUYHOTO aJITOPUTMY MOBOIO Python i3 BUKOpHCTaHHIM 00’€KTHO-OPiEHTOBAHOTO MiXOAY.
Po3pob6seHnil iHcTpyMeHTapiil NoeqHye MWBUIKMI MTOIIYK ONTUMAJIbHUX TPAEKTOPIi i3 6J10KOM iTepaliiiHoi
Bepudikauii pimmens merogom MoHTe-Kapiio. Lle 3abe3nedye MOXINBICTb 6araTopasoBoi NepeBipkA CPOPMOBAHUX
IIJIaHiB Ha CTIMKICTb [0 ParTOBUX 3yIIMHOK PyXy. Ha npukiazi peanbHOI TpPAaHCIIOPTHOI MepeXi M. XapKiB IIPOBEIEHO
cepilo iMiTallifHUX eKCIIepUMEHTIB, 110 I03BOJIMJIO aBTOMATHU3YyBaTy IIPOLIeC IPUMHSTTS pillleHb Ta 3a6€31eYUTU
BHICOKY aJJallTUBHICTh TPAHCIIOPTHO-TEXHOJIOTIYHMX CXEM JI0 AMHAMIYHMX 3MiH 6e31eKoBoi cutyanii. Haykosa
HOBU3HA JMCepTaLiliHOi pob0TU MoJIArae y po3poobLii KOMIIJIEKCHOTO HAyKOBO-METOLUYHOTO MiAXOY 10
nigBuIeHHs e(PeKTUBHOCTI MiChbKOi JIOTiCTUKY missxoM dhopmarizaliii Ta iHTerpanii YnHHUKIB BOEHHOI HeOe31eKu B
ONTMMIi3aliliHi MpoLenypy IJIaHyBaHHS JOCTAaBKU. Briepiie 3arporoHOBaHO HAyKOBO-METOAMYHUY iAXiz, 10
BUpilI€HHS 3a7,a4 MapLIpyTU3allii, SKui, Ha BiAMiHy BiJl iCHyl04UX, 6a3yeTbCs Ha iHTerpallii KOMILIEKCHOTO
OLIiHIOBAaHHSI 30BHIIIHIX BOEHHUX BILJIMBIB 6€3M10CEPEIHbO [I0 3arajbHOI CTPYKTYPU JIOTICTUYHUX BATPAT, 110
I03BOJINJIO (POPMAIi3yBaTU aJirOPUTM IPUMHATTS PillleHb IIPU IJIaHyBaHHI JOCTaBKH, 3a6€311e4y04n pPallioHalIbHY
piBHOBary Mi>k EKOHOMi4HOIO BUT'0JI010 IT€peBe3€eHb Ta 3arajbHOI0 CTiMKiCTIO JIOTICTUYHOTO IPOLECy A0 KPUTUYHUX
300iB y BOEHHUI1 NIEPiof.

2. In the modern functioning of urban transport systems, logistical efficiency has become critically important,
especially under conditions of extreme uncertainty and intensive external military impacts. Traditional
optimization methods, focused solely on cost minimization, prove incapable of ensuring supply stability during air
raid alerts, infrastructure destruction, and the blocking of transport arteries. The necessity of transitioning from
deterministic models to robust planning - which integrates safety factors directly into logistical algorithms -
defines the relevance and timeliness of this study. This work conducts a comprehensive study of urban logistics
processes in conflict conditions. A deep analysis of transport system functioning in crisis situations was
performed, and critical points of logistics chain destabilization were identified. The concept of «military risk» is
formalized as an integral indicator combining the probability of physical blockage of network sections and
predicted time losses during air raid alerts. A scientific-methodological apparatus for constructing a «security
framework» of the transport network based on the Kernel Density Estimation (KDE) method has been developed.
This allowed for the transformation of discrete military incident statistics into a continuous probabilistic field of
danger, used for the dynamic adjustment of weights of the transport graph arcs. A modified mathematical model
for robust routing is proposed, where logistical costs are calculated taking into account a preventive «security
premium». The study includes the software implementation of a simulation-heuristic algorithm in Python using an
object-oriented approach. The developed toolkit combines a rapid search for optimal trajectories with a block for
iterative solution verification via the Monte Carlo method. This ensures the possibility of multiple checks of
generated plans for resilience against sudden traffic halts. Using the real transport network of Kharkiv as an
example, a series of simulation experiments were conducted, allowing for the automation of decision-making and
ensuring high adaptability of transport-technological schemes to dynamic changes in the security situation. The
scientific novelty of the dissertation lies in the development of a comprehensive scientific-methodological
approach to increasing urban logistics efficiency by formalizing and integrating military hazard factors into
optimization planning procedures. For the first time, a routing approach is proposed that, unlike existing ones, is
based on integrating a complex assessment of external military impacts directly into the overall structure of
logistical costs. This allowed for the formalization of a decision-making algorithm that ensures a rational balance
between the economic benefit of transportation and the overall resilience of the logistical process to critical



disruptions during wartime.
Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKH: OyHnamMeHTasbHi HAYKOBI TOCIIIPKEHHS 3 HANGIbII
Ba)KJIMBUX NPO6JIEM PO3BUTKY HAaYKOBO-TEXHIYHOT0, COLiaJIbHO-€KOHOMIYHOTO, CyCIiIbHO-TIOJIITUYHOTO,
JIIOJICbKOTO NIOTEHLjay 1715l 3a0e3le4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIOr0 PO3BUTKY

CYCIIiJIbCTBA i Jep>kaBu

CrpareriyHuii NpiopUTETHUH HaNIPSIM iHHOBALLiHHOI Ais1JIbHOCTI: OCBOCHHS HOBMX TEXHOJIOTIiA
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