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STUDY OF THE DURATION OF CARGO DELIVERY
BY RAIL TRANSPORT
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Abstract. A study of possible additional time costs during the transportation of goods by rail
has been conducted. The importance of determining the distribution density function, which
is used to determine the probabilities of various downtime scenarios, has been proven,
allowing for more accurate modeling of probable distributions of time parameters and
transmitting the risks of delays at border crossings. Risks and probable scenarios have been
predicted using the distribution density function. Factors influencing waiting times and
downtime for rail transport have been analyzed. The importance of organizing a cargo
delivery system in multimodal transportation from departure to destination has been
proven.

Keywords: freight transportation, distribution density, downtime, waiting time, logistics

AKTYaAJIBHICTh JOCTIT:KEHHS] 3YMOBJIEHA BRXKJIUBICTIO KUIBKICTh JHIB, Ha SKi
BU3HAYAECTHCS MPUUHATTS BAHTAXy 3aTi3HUYHUM TPAHCIIOPTOM, CIIYKUTh OCHOBOIO
JUTSL MOKJIMBHX JIOJIATKOBUX BUTpAT yacy. Ll TpuBamicts popmyeThest BIMOBITHO 10
YMOB, BU3Ha4eHUX Ha cxemi (puc. 1). BaxxnuBo BpaxoByBaTH, 11O J1aHa TPUBAIICTh
MOKE 3MIHIOBATHUCA 3QJIEKHO Bil KOHKPETHMX OOCTaBMH MapIipyTty Ta
MPUKOPIOHHOTO KOHTPOJIO, MO BIUIMBAE HA 3arajlIbHUM Yac 0OpOOKM Ta JOCTaBKHU
BaHTaXYy.

VY mporeci BiANpaBi€HHS BaHTaX BiJl BHUXIJIHOTO MYHKTY JIO0 TMYHKTY
MPU3HAYEHHS 3HAXOJUTHCA Y JIOPO3i, Yac y J0PO31 OXOILTIOE MEPio pyXy 3 OJHOTO
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MYHKTY /0 1HIIOrO Ta MOXJIKBI mpoctoi. [Ipu Mi>kHApOoIHOMY NEepeBe3eHHI BUHUKAE
noTpeda MPOXOKEHHSI MPUKOPJOHHOTO TEPEXOAY, II0 Y CBOIO YEpry, BKIKOYAE B
cebe He nuile Yac Ha (PaKTUYHUI mepexid, aje 1 MOKIUBHM MPOCTIM, MO0 MOXKe
BUHHUKHYTH BHACIIOK PI3HUX OOCTaBHH, TAKUX SIK OYIKYBaHHS JTO3BUIBHUX MPOIEAYP
abo 1HmI HenependadeHi nmoAil. Takuil mpocTiii MOXKe 1 HE BUHUKHYTH, 3QJIEKHO Bij
YMOB MapIIpyTy Ta IPUKOPIOHHOTO KOHTPOJIIO.

BignpaBneHHA

R E = s

f IIpuKOPpAOHHHNH IYHKT

Yac y noposi

Yac na nepexon ITpocrTiii

MpusHayeHHA

Pucynok I — Yac 3naxooorcenns eanmasicy y 00po3i nio uac nepese3enHs

BusnauenHs (QyHKII HIUIBHOCTI PO3MOAUTY € Ba)JIMBHM €JIEMEHTOM aHali3y
CTaTUCTUYHMX JAHUX. 3HAHHSA CEepeAHLOTO 3HA4YeHHs (W) Ta CTaHJIApTHOIO
BIIXWJICHHS (C) J03BOJIIE CTBOPUTH HOPMalbHY KpPUBY, SKa MOJENIOE rpadiku
pO3MOIIT TpPUBANIOCTI ueprd Ha KopaoHl. Ll QyHKIiS OIIBHOCTI PO3MOALTY
BUKOPHCTOBYETHCS I BU3HAUCHHS HMOBIPHOCTEH PI3HUX CIICHAPIIB Yacy MPOCTOIO.

dopMyira HOpMaJTbHOI KPUBOI I (PYHKIN MIUTEHOCTI PO3MOAUTY BHIJISAIAE
HACTYITHAUM YHHOM:
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e Ll - CEpeIHE 3HAUCHHS TPUBAIOCTI YEPTH;

G - CTaHJIapTHE BIIXWJICHHS, BKa3ylOUW Ha PO3KH] 3HAYEHb TPHUBAJIOCTI.

MeTo10 pod0oTHM € BHUKOPUCTAHHS (YHKIT HJIBHOCTI PO3MOILTY IS
onTuMizauii Nepioy OYIKyBaHHS y BAHTAaXXHUX MEPEBE3CHHSX, IO € KIHYOBUM
€TaroM Yy TOKpalleHH] NPOAYKTUBHOCTI JIOTICTUYHHUX TipoueciB. Llg QyHkimis
JI03BOJISIE OUIBII TOYHO MOJICTIOBATH MMOBIPHICHI PO3IO/LINA YaCOBUX MapaMeTpiB Ta
nepeadadyBaTH PU3HKH 3aTPUMOK HA TPUKOPAOHHUX MEPEX0/Iax.

[HTerpanist pyHKUIi WITBHOCTI Y GOPMYITY Yacy IPOCTOI POOUTH PO3PaAXyHKHU
OUJIbIIl TOYHUMH, BPAXOBYIOUM MMOBIPHICHI aCIIEKTH Ta PO3MO/ILI TPUBAIOCTI Yepr Ha
kopoHi. lle copusie 3MEHIIEHHIO pU3UKY HenepeadadyyBaHMX 3aTPUMOK Ta
panioHalbHOMY BUKOPUCTaHHIO pecypciB [1].

Ha migcraBi (QyHKINT HIIBHOCTI PO3MOAUTY MOKHA PO3POOIATH €(PEeKTHBHI
JIOTICTUYHI cTpaTterii. 3 ypaxyBaHHSIM CTaTUCTUYHHUX MapaMeTpiB MOKHA BU3HAUUTHU
ONTHUMAJIbHI LUIAXU Ta 3aXOJU ISl YHUKHEHHS a00 3MEHIIEHHS BIUIMBY MOXKJIMBUX
3aTPUMOK.

[IporHo3yBaHHA pU3MKIB Ta BIPOTIAHHX CIEHApPIiB 3a JOMOMOTOK0 (PyHKIIiT
H[IJTFHOCTI PO3MOJALTY HAJA€ JIOTICTUYHUM MEHEIKEpaM MOKIIUBICTh IJIAHYBAaTH Ta
OpUMMAaTH PIIEHHS, KOPUCTYIOUHUCh 00'€KTUBHUMU JAHUMH.

Buxopucranns ananizy Ta QyHKIlli MIUTBHOCTI PO3MOJAUTY JOTIOMArae He JIUIIE
YHUKATH HETaTUBHUX CIIEHAPIiB, ajie i MiIBUIIY€E 3aralibHy €(heKTUBHICTh BAHTAKHHIX
nepeBe3eHb. Lle gocaraeThes 3aBAsIKM KpamoMy pO3YMiHHIO YaCOBUX MapaMeETPiB Ta
iX BIUIMBY Ha JIOTICTUYHI MPOIIECH.

VY3aranbHEeHO, BUKOPUCTaHHS (DYyHKIIT IIIJIBHOCTI PO3MOLTY HE JIUILIE ITiJIBUIIY€E
TOYHICTh PO3PaXYHKIB 4acy MPOCTOI0, alie ¥ CIpusie po3poOIli OUTBII CTpATETIYHUX Ta
e(EeKTUBHUX MIIXO/IB /10 JOTICTUYHOTO YIIPABIIHHS BaHTAKONEPEBE3EHD [2].

OT:xe yac TpUBAIOCTI MPOCTOIB 3AJIEKUTH Bijl pi3HUX (DAKTOPIB CTPYKTYPY SKUX
MOJIaHO Ha pucC. 2.
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3IaTHICTH IHO3EMHHX Hlnpusa 3anisHU4HOL
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[poue/ypu g 3a1i3HULB kol
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MHTHOI'O BaHTaXV o~
KOHTPOIK BI,Z[C i
l Sy > HE0OXiTHHX
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NepeBaHTaKyBaTLHHX BI3KIB
HOTYXKHOCTEH ¥
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HegocrarHicts
TPaHCIOPTHHX 3acoliB
(JIOKOMOTHBH, BAHTAKIBKH)

Pucynox 2 — @axmopu enauey na uac ouikyeamus i npocmoig
0/1 3aNI3HUYHO20 MPAHCNOPMY

BucHoBok. BaximBo opraHizoByBaTH CHCTEMY JOCTaBKH BaHTaXiB TMpH
MYyJTBTUMOIATIbHUX TIEPEBE3CHHSIX BiJ BiJIPABICHHS JO NMPU3HAYCHHSI, 3BEPTAIOUH
yBary Ha eQeKTUBHUNA O0OMiH I1H(POpPMAIIEI0 Ta BHKOPHUCTAHHS ONTHMAIBHHUX
MapuIpyTiB /IS MiHIMi3aIlii IPOCTOIB Ta €KOHOMIT TPAaHCTIOPTHHUX BUTPAT.

JitepaTrypa
I. Rodrigue J.-P. The Geography of Transport Systems. 2020. URL:
https://transportgeography.org/contents/chapterS/intermodaltransportation-
containerization/multimodal-transport-system/.
2. Bielli M., Boulmakoul A., Mouncif H. Object modeling and path computation for
multimodal travel systems. European Journal of Operational Research. 2006. 175 (3).
Pp. 1705-1730.

52



HaYKOBC BUAAaHHS

MATEPIAJIN
III MizkHApOAHOI HAYKOBO-NIPAKTUYHOI KOH(epeH1Lii 3100yBayiB BUIIOI OCBITH,
BukiiajaviB Ta HaykoBUIiB «CYUACHI JOCJIIIXEHHSA: TPAHCITIOPTHA
THOPACTPYKTYPA TA IHHOBAIIVHI TEXHOJIOI'TI» 2024 p.

Yacmuna 2

Bianosinanehuii 3a Bunyck ['ybapesuu O.B.
https://kizt.duit.edu.ua/research-activities/

Texuiunuii cexperap kKoHdpepenuii Kamincekuit M.M.

CrarTi HAIPYKOBAHO B aBTOPCHKIM peaKiiii.
Penakuiiina koserist He Hece BiANOBIAATBHICTD 33 JOCTOBIPHICTD iHpOpMaii,
10 HaBeZIeHa B po00Tax, 1 3aJMIIae 3a coO0k0 MPaBo HE MOTOIKYBATHCS
3 IyMKaMH aBTOPIB II0JI0 PO3TIITHYTHUX MMUTaHb

Articles are published in the author's edition.
The editorial board is not responsible for the accuracy of the information,
that is given in the works, and reserves the right to disagree
with the opinions of the authors on the issues under consideration

BuagaBHHUIITBO
KuiBCBKOT0 1HCTUTYTY 3aT13HUYHOTO TPAHCIIOPTY
JepaBHOTO YHIBEPCUTETY 1HPPACTPYKTYPH Ta TEXHOJIOT1H
Anpeca: Byi. IBana Orienka, 19, m. KuiB, Ykpaina

2024p.

376



