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YAOCKOHAJIEHHA HAYKOBOI'O IIIAXOAY A0 ITPO'HO3YBAHHSA TA
MOBYJIOBU MOJEJIEM TPAHCIIOPTHUX ITOTOKIB

Ilpu docnioxcenni mpancnopmHux nOMoKie CHOCMEPi2alombCsl KOAUBAHHS 6AHMAHCONOMOKIS,
AKI Hatyacmiwe 3yMO6IeHI ce30HHICmI0 nepesezens. [lpu ananizi maxux Koaueans 0 HAOYHOCMI
3acmocosyoms epagiku ma diazpamu, wo XapaKxmepusyoms 3MiHU 00Cs2I8 nepeseseHb NPomscoM
neenoco nepiody. Taxum 3miHaM NPUMAMAHHA KATEHOAPHA YUKTTYHICTb.

Ceszonni eapiayii 3min 00cs2i8 nepege3eHb Xapakmepusyromuscs 6IOHOCHO CMAOLIbHON
dopmoro, sxa mae piuny yuxaiunicmo. Taxi smiHu mModcyms Oymu HACTIOKAMU 8NaUSY NPUPOOHUX
VMO8 abo NOBMOPEHHAM KaNeHOAPHO 3ANeHCHUX Noodill 8 pI3HUX KpaiHax. Ane Ha KOIUBAHHS
IHMEeHCUBHOCMI 8AHMANCONOMOKIB BNIUBAIOMb He MITLKU CEe30HHICMb, a U PI3HI 308HIUWHI YUHHUKU
SK MO K8OMYBAHHS, NAOIHHS NONUMY, MOP208EIbHI Ul NONIMUYHI KOHMIIKMU MOuo.

B pobomi posensadaromsbcsa memoou OO0CHIONCEHHS CEe30HHUX KOMUBAHL IHMEHCUBHOCMI
B8AHMAINCONOMOKIB HA NPUKIAO] 8I08AHMANHCEHHS eKCHOPIMHO20 MEMalonpoKamy.

eporcaeni cmpykmypu, AKi NOCMIUHO AHANI3VIOMb CE30HHI KOJIUBAHHS, GUKOPUCHOBYIONb
npoepamui npooykmu €C 3 ypaxy8aHHusm pi3HUX KOopueyrouux xoegiyicumis. s Oinbud mouHux
NOKA3HUKI8 KOJNUBAHHS 8AHMANCONONOKIE BUKOHYIOMb AHANI3 CepeOHbO00D0BUX NOKA3HUKIG, djle
BOHU He 3a824COU 003801510Mb MACUMAOHO CNPULHAMU Mamepian 00CI0NCeHb.

3anpononosano 01 OOCHIONCEHHA  IHMEHCUBHOCMI  KOAUBAHb  GAHMANCONOMOKIE
sUKOPUCTOB8Y8AMU KoepiyieHm, KUl 8paxX08ye hakmuyHri OaHi 3 BUKOHAHUX Nepese3etb, KUbKICmb
KaneHOapHux OHi8 i 3a pix i 3a micayv. /i 0OpoOKU OaHUX 3ACMOCOBAHO MemOoO KAleHOAPHO20
Ooesmysanns, sSKUll 00360J58€ HAOYHO NOOAYUMU KOJIUBAHHS CEPeOHbo00O08UX 00cs2i8
8I0BAHMANCEHHS eKCNOPMHOI MEMALONPOOYKYII NPOMS2OM POK).

s 0ocniodcenb MpaHCnoOpmHUX NOMoOKI8 NPONOHYEMbCS 080eManHa Mooelb KAaleHOApHOT
Odeusayii ma NOMHOMIATLHOI anpoxcumayii, SKy MOJNCHA BUKOPUCMOBY8AMU Ol NIAHYEAHHSL
onepamusHoi pobomu, BUHAYEHHs NOMPIOHOI KIIbKOCMI 6a20HI8 0Nl OpeaHizayii nepeseseHb ma
KOpU2YBAHMHSA NIAHIE PENAMEHMHUX POOIM i3 PYXOMUM CKAAOOM.

Ilpu  mamemamuunomy Oe@ramy8anHi YaAcO8UX pAOI6 MONCIUBO MPAHCHOPMYBAmMuU
aHanimu4Hi Oaumi y NPeOUKMueH)y MoOelb JO2ICMUKU, WO 003601UMb NIOBUWUMU MOYHICIb
nnanyeanus na 9% ma 3anobiemu degiyumy nomysxicHocmetll y nikogi nepioou.

3anpononosana na ocno8i noninoma 5-20 cmyneHs MoO0elb He CmamuydHa, a € 6a308um
npoghinem, sAKull Jeeko aoanmysamu 00 NPOSHO3HUX PIMHUX 00cs2ie6 yepe3 Koeghiyienmu
macumabygants. YV eupoonuyil OistbHocmi ye 00380aumb OUCNemM4ePCobKUM CLyAHCOAM OnepamusHo
pospaxogysamu 00608y nompeby 6 pyxomMomy cK1aoi, 30epicaiouu 8usA6IeHy CmMpPYKmMypy Ce30HHO20
nonumy.

Knwuosi cnosa: mpancnopmui nomoku, 00CIIOHNCEHHs, Ce30HHI KONUBAHHS, BAHMANCONOMIK,
IHMeHCUBHICMb, Memoou, Koegiyichmu, 0e@ramy8anHs, anpoxcumayis, Mooeb.

IMocTanoBka mpodJemu. B mporeci JOCHIIKEHHS TPAHCIOPTHUX IOTOKIB HEPITKOI €
CUTYyaIlis MMOSICHEHHS KOJIMBaHb OOCATIB MEpeBe3eHb MEBHOI MPOAYKIlii, 00YMOBJIEHUX CE30HHICTIO
nonuTy Ha Hei. [lommpenuM MeTo0M aHalizy aHAJITUYHUX MaTepialliB € MPeACTaBICHHS JaHUX Y
BUTJIsI TpadikiB Ta giarpam, siKi MOKa3ylOTh MOMICSYHY 3MiHY 00CSTIB X TIEPEBE3EHb.

159

Copyright © 2026, Authors. This is an open access article under the Creative Commons CC BY license



Hayka Ta BUpOGHULTBO

2026 p. Bumn. 31
p-ISSN 2522-9990

TpancnopTHi TexHoJIOTII

Ce30HHUMHU BapiallisiMu € 3MiHU 00CST1B IEPEBE3CHB 3 BITHOCHO CTaOLILHOIO (POPMOIO, 1110 Ma€e
piuHy HUKIIYHICTb. CEe30HHI 3MIHM MOXYTh OyTH HAacHiJIKaM{ BIUIMBY NMPUPOJHUX YMOB, abo
MTOBTOPEHHS KAJIEHIApHO 3aJIeKHUX MOJIIN B PI3HUX KpaiHax.

B skocti mpuknamy mokasaHuil ¢parMeHT rpadika MIOMICSYHOTO BUPOOHUIITBA CTai 3a
JaHUMH 65 KpaiH cBitTy [1], Ha AKOMY KOXEH piK CIIOCTEPIraroThCsl CTPHOKH IHTEHCUBHOCTI Y TI€PIIHI
MICSIITb, TIAJIHHS — y APYroMy, MOJajibllleé HApOCTaHHS Ta MEeBHA CTaOLTI3aIlisd MICSYHHX OOCATIB 3
CYTT€BHM IX 3HMKEHHSIM HAIlPUKIHI[I IBOX OCTAaHHIX MICSIIIB.

[Topyd i3 CE30HHICTIO, Ha TMPOIECH BUPOOHUIITBA, Ta, BIAMOBINHO, IHTEHCHUBHICTH
BAHTAXXOIOTOKIB MOXKYTh BIUTMBATH 0€3J114 30BHINIHIX YUHHUKIB.

¥ 2019 poui cnax 6yB 00ymoBieHHi eckananieto ToproBoro koHdmikry CIIA 1 Kuraro, komm
JIIIE HAPHUKIHII POKY 3 SIBUJIMCS NUISIXW BUPIMIEHHS MpoOiaemMu. 3arnpoBaKeHHs KBOT Ha CTaNb B
€C mpu3Beso 10 3HWKEHHS CIIOKUBAHHS cTajli B €Bpori. Takok HEraTUBHO BIUITMHYJIO 3HUKCHHS
CIO’KMBAHHSI CBITOBUX aBTOBUPOOHHUKIB [2].
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Pucynok 1 — ®@parmeHnt rpagika momics4Horo BUpoOHHUIITBA CTaJll 32 JaHUMHU 65 KpaiH CBITY

AHaJi3 ocraHHiX gocaimkeHb i myoOaikauniid. JlepxaBHa ciyx0a CTaTUCTUKH YKpaiHH y
(dakTopHOMY aHali3i CE30HHUX KOJHMBAaHb BUKOPHCTOBYE aHANITUYHUN makeT Demetrat, skwuii
JI03BOJIsIE BUKOHYBATH KOPUTYBAHHS CTATUCTHYHUX JIAHUX 13 ypaxyBaHHSAM CE30HHUX KOJIMBAaHb Ta
gKe MPUUHATO 3a 0a3oBe mporpamue 3abesneueHHs kpaiHamu €C. Ilpu BpaxyBaHHI CE30HHOI Ta
iHIIOI crneuu(iku BUKOPUCTOBYIOTh KOPUTYIOUi KOE(ILIEHTH, 30KpeMa, CIIBBIJHOLICHHS
ycepeaHeHO1 KUTbKOCTI 10 y Micsi - 30,4375 mo X GakTHIHOI KUThKOCTI [3].

[utaHHs BpaxyBaHHs KaJlleHJApHUX €(EeKTIB Ta CE30HHOI CKJIaJOBOi Yy YaCOBUX psAax €
JOCTaTHBO JOCIIPKEHUMH, 30KpeMa JIOBEIEHO HEOOX1IHICTh KOPUTYBAHHS CTATUCTUYHUX TAHUX JJIS
MIIBUIICHHS TOYHOCTI aHAJ3y Ta MPOrHO3yBaHHs [4, 5, 6]. CyuyacHi MiIXOau O MOJETIOBAaHHS
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YacoBUX psAAIB IepeadavyaroTb BUKOPHUCTAHHS METOJIB JEKOMIIO3MIIII Ta BpaxyBaHHS BILIUBY
30BHIIMIHIX (h)aKTOPIB, IO TO3BOJISE MIABUIIUTH SKICTh TPOTHO3YBaHHS.

Y  chepi TpaHCHOpPTHOI JIOTICTUKM 3HAYyHA YyBara MPUIUISETbCA MPOrHO3YBAHHIO
BAHTAXKOMOTOKIB Ta aJamnTailii MoAemneil 10 3MiHHUX YMOB (D)YHKI[IOHYBaHHS TPAHCIIOPTHUX CHUCTEM.
TeopernuHi Ta NPUKIATHI AacCMEKTH IHTENEKTyali3amii JIOTICTHYHOTO YIpPaBIiHHS, 30KpeMa
BUKOPHCTAHHS Cy4aCHUX METOJIIB aHaJII3y Ta ONTUMI3AIlll MOTOKIB, PO3MISIHYTO Y GyHIAMEHTATBHUX
nocmipkeHHsax [7]. Okpemi HayKoOB1 JOCHIIPKEHHS IPUCBSUEHO IPOrHO3YBAHHIO TPAaHCIOPTHO-
JOTICTHYHUX TOTOKIB 13 ypaxyBaHHSM 3MIHHOTO KOHTEKCTY (YHKI[IOHYBaHHS CHCTEM, IO
MIATBEP/DKYE AOLMUIBHICTD aAanTallii MOJIENIeH 10 yMOB HEBU3HAUEHOCTI [§].

JlocmipkeHHsT TakoXX MIATBEPAXKYIOTh JOLUIBHICTh ypaXyBaHHS CE30HHUX KOJHMBaHb IpU
PO3IOIUTI PYXOMOTO CKJIaTy Ta TUTAHYBaHHI MmepeBe3eHb [9], a Takok HEOOXIMHICTh 3aCTOCYBaHHS
iHopMaIITHIX TEXHOJIOTIH yIpaBJiHHSI BaHTROKHUMHU MEPEBE3CHHSIMH B YMOBAaX HEBU3HAYEHOrO
nonuty [10]. BoaHouac mnuUTaHHS NiABHUIIEHHS e(QEKTUBHOCTI eKCIulyaTaniiiHoi poOoTu
31I3HUYHOTO TPAHCIIOPTY Ha OCHOB1 MPEJUKTUBHOI aHAJIITUKU TaKOXX 3HANILIM B11OOpaKeHHS Y
BIMOBITHUX HAyKOBHX mparsax [11].

Pazom 3 THM, iCHYIOU1 JOCIIIPKEHHS! HEAOCTAaTHBO ITOBHO BPAaXOBYIOTh MOXKJIMBOCTI ITOETHAHHS
METO/IIB KAJIEHJIAPHOTO KOPUTYBAHHS Ta alIPOKCUMAIIHHIX MIXOMIB [T MOJIEITIOBAHHS CE30HHUX
KOJIMBaHb TPAHCIOPTHUX MOTOKIB. [{e 00yMOBIIIO€ aKTyallbHICTh MOJANBIINX JOCTIIKEHB Y HalpsMi
moOy0BH OUTBIII TOYHUX MOJENEH, 3aTHIX BPaxXOBYBATH SIK CE30HHI, TaK 1 BUITAJIKOBI CKIIAJI0BI
IUHAMIKY BaHTaKOIIOTOKIB.

Merta pociigxennsi. MeTorw CTaTTi € yJOCKOHAIEHHS HAYKOBOT'O MIXOy IO TPOTHO3YBaHHSA
Ta TOOYJOBH MOJENeH TPaHCIOPTHUX MOTOKIB HAa OCHOBI JIBOETAITHOTO METOAY KaJleHAapHOI
neduisLii Ta MoJIHOMIATBHOI alpOKCUMAallil BAHTaKOTIOTOKIB JIJIs1 BpaXyBaHHS CE30HHOCTI KOJIMBaHb
IpU TUIaHYBaHHI ONEPaTUBHOI POOOTH, BU3HAYEHH] NOTPIOHOI KUIBKOCTI BAaroHiB JUls OpraHizarii
nepeBe3eHb 1 yTOUHEHHSI IUIaHIB PerJJaMeHTHUX POOIT i3 pyXOMUM CKJIaJIOM.

OcHoBHUIT MaTepian gocaimkeHHss. J[ns Toro, mo0 YHUKHYTH XHOHHX YSBJICHb 3MIHH
IHTEHCHBHOCTI BaHTaKOMOTOKIB, 3aCTOCOBYIOTh METOJI aHANi3y CepeaHhOI000BHX BAaroHOIMOTOKIB,
alle TpH IOMY JICHIO BTPAYa€ThCS MAacIuTad CHPUHHSTTS JOCHIIKYBAaHOTO —Marepiaiy.
[IponoHy€eTHCSI BUKOPUCTOBYBATH MEPEBOIHHUIN KOC(DILIIEHT BUITY:

_ON,

C.= 12N,

(1)

ne Q. — o0csr nepeBe3eHb, KU B11I00pakaeThCs Ha rpadiky, T/MICAIb;
O — QakTUUHI 1aH1 TepeBe3eHb, T/MICSILIb;
Np — KUIBKICTb KaJeHJapHUX JIHIB Y POIIi;
Ny — KUTBKICTB JHIB Y MiCSAII1.

Ha pucynky 2 mnokaszaHi JaHi IepeBe3eHb METAJONpoAyKuii 3 VYKpaiHM Ha eKcrnopr
3aJII3HUYHUM TPAHCIIOPTOM Yy IepEeIBOEHHUH DIK.

YepBOHUM KOJIBOPOM TMOKa3aHUN BUXITHUN rpadik (akTUUHUX 0OCATIB MEepEeBE3CHb, a CUHIM
KOJIbOPOM TIOKa3aHWH Iiei ke Tpadik, oOpoOIeHHUH METOJO0M KaJeHIapHOro AcQATyBaHHS 3a
dopmynoro (1). Cmig BiAMITMTH, LIO OCTaHHIM, 30KpeMa, HAOYHO TIOKa3y€e NEPEeBUILECHHS
cepeIHb01I000BOT0 BiIBAHTAXKEHHS y JTIOTOMY y MOPIBHSIHHI i3 CIYHEM.
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Pucynok 2 — I'pagiku 0OcCsriB MiCSIMHUX ITEpPEBE3EHb, TUC T/MIC

Ce30HH1 KOJIMBaHHS TPAHCIIOPTHUX IMOTOKIB TOSICHIOETHCS CE30HHICTIO OyaiBHUIITBA B €C Ta
Ha bin3bkomy CxoJ1i, OCKUIBKY MIK CIIOXKMBaHHS METAIONPOAYKIII, 3a3BUYail, IPUIIaAae HA JIITO Ta
panHio ociab. Came UM OUIBIIOI0 MIpPOI0 TMOSICHIOIOTBCS CHAAW B OEpe3HI-KBITHI Ta BEpecHi-
nucronani. Ce3oHHicTh bim3pkoro Cxoy BH3HAYAETHCA HE JUINE TOTOJA0K0, a W peliriiHuM
KajeHapeM (3okpemMa, Pamasian y nocmipkyBaHOMY Iepioii MPUIIa aB Ha Mepiojl 3 CepeIMHU KBITHS
o cepeanHy TpaBHs). Ha nuHamiky mepeBe3eHb BIJIMBAE TAKOXK PEXKUM KBOTyBaHHS B €C, sika
nepeadavae KBapTaJlbHI JIMITH Ha BBE3EHHS CTaJl.

[Ipu moniHOMIaNIBHINA ampoKCcHUMAIlii BUCOKOTO MOPAAKY Ui rpadiky (aKTHYHHX JaHHUX
OTpUMaHO (YHKIIIO, SIKa TTOKa3aHa Ha PUCYHKY 3:

y = 0,1947x5 - 5,7395x4 + 58,949x3 - 243,74x2 + 327,96x + 1299,1.
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Pucynok 3 — I[Iporrnosna ¢yHkIis a1 GaKTHIHUX JTaHUX
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[Tpy noeaHaHHI KaJeHJapHOTO AeIATYBaHHS 3 MOJTIHOMIATBHOIO allPOKCHMAIIIEI0 BUCOKOTO
NOPSAAKY OTPUMAHO (YHKIIiI0, HABEACHY Ha PUCYHKY 4:

y =0,2366x5 - 7,2878x4 + 79,99x3 - 370,71x2 + 645,24x + 1077,7.

OOuBi GyHKIT € TTOJIHOMAMH 5-T0 TOPsAKY. BennunHa q0oCTOBIpHOCTI anpoKcuMaItii Jist
¢GyHKLil Ha pucyHKy 3 (R?=0,7711) mokasye OuIbII TICHUM 3B'S30K i3 BUXIIHMMHU JAHUMH, HDK
dynkuis Ha pucynky 2 (R*=0,705), 10 TaKOXK MiATBEPIKYETHCS Bi3yalbHUM aHATI30M.

[IpencraBneHi TMOJIHOMH BHCOKOTO CTYNEHS HE JOUUIBHO BUKOPUCTOBYBATH IS
IPOrHO3YBaHHS Ha HACTYMHUH Mepioj (apryMeHT oOMeXyeMo 3HaueHHAMH Bia 1 g0 12), ane, skio
MIPHUITYCKAETHCA, IO CE30HHI KOJMBAHHS y HACTYITHOMY poIIi 30epiratoTh cBOIO (OpMy IpH MEBHIH
3MiH1 3arajJbHOTO PIYHOTO OOCSTY BaHTaXOIEpeBEe3eHb, MOXKHA BHKOPUCTATH JaHY (QYHKIIO i3
BIJIMOBITHUM KOPUTYIOUUM KOE(DII[IEHTOM JI0 il CKIIaI0BUX.

Jlns HaBeneHOro NpUKJIaay MoXuOKa B pPIYHOMY OOCS31 IepeBe3eHb y IMOPIBHSAHHI 3
dbaktnyHuMu ganumu  ckinagae 0,0277%, mo € TpPUIYCTUMOI0 MaTeMAaTUYHOI MOXHOKOH
Tpanchopmanii TaHUX, KA J03BOJISIE BUSIBUTH MPUXOBAaHY JAWHAMIKY, Ky MAacKye KaJleHIapHHUA
edeKT.

1500

1450

1400 % o

1350

/
ll d
\ A}
q i ™ P
/ \ ’
A \ ’
1300 . L
’
/ \ \ /
’ \ i
1250 } 1 LY J

1200 =
\\ f’\\\_l

1150

y = 0,236px" - 7,2878x* + 79,99x3 - 370,71x2 + 645,24x + 10777

1100 R2=0.7711

1050

1000

1 2 3 4 5 6 7 8 9 10 11 12

Pucynok 4 — IIpornosna ¢yHkItis 1y 00poOIeHUX JaHUX

JIst cTpareridHoro IUIaHyBaHHS Ha 2-3 POKHM BIIEpe] Kpalle BUKOPHUCTOBYBATH MEPIOAMYHI
byHKIIIi, K1 J03BOJSIOTH MOJICTIOBATH IHTEHCUBHICTD 3aI3HUYHUX MEPEBE3CHb MOMPH KaJeHAapH1
aHOMAJIii Y1 TUMYACOB1 KPU3H.

BUCHOBKUA

3anporoHOBaHa IBOETAITHA MOJICh KaJleH1apHO1 AeduIsiii Ta MOTIHOMIAIBHOT alpoOKCHMaIlii
TPaHCIOPTHUX MOTOKIB MOXk€e OyTH BUKOpUCTaHa JJIs MJIaHYBaHHS ONlepaTUBHOI pOOOTH, BU3HAUEHHS
noTpiOHOT KUTBKOCTI BaroHiB JUIs OpraHi3allii mepeBe3eHb i yTOYHEHHS IJIaHIB PeriiaMeHTHHX POOiT
13 PYXOMHM CKJIQZIOM.

Marematuune aedisTyBaHHS 4acOBHX PSAAIB J03BOJIsIE TpaHC(HOPMYBATH aHATITUYHI JaHI Yy
NPEAUKTUBHY MOJIEINb JIOTICTUKH, IIIBUIIYE TOUHICTh TIaHyBaHHs Ha 9% (3riHo 3 TOKa3HUKOM R ?)
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Ta 3arofirae nedIiuTy MOTY>KHOCTEH Y MIKOBI TIEPIOJIH .

3anponoHOBaHA HAa OCHOBI MOJIIHOMAa 5-TO0 CTYINEHS MOJENbh HE € CTaTUYHOK, a CIYKUTh
06a30BUM npodiieM, SKIii MOKe OYTH JIETKO aJalTOBAHUM JIO TPOTHO3HUX PIYHUX 00CATIB MUIIXOM
KoegilieHTHOrO0 MacmradyBanHs. lle M03BONHTH AUCHIETYEPCHKUM CIy>K0aM  OIMepaTHuBHO
po3paxoByBaTH 1000BY MOTpPeOy B pyXOMOMY CKJIafi, 30epiratouu BUSBIICHY CTPYKTYpPY CE30HHOTO
MOMNUTY.
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IMPROVING THE SCIENTIFIC APPROACH TO FORECASTING AND
MODELING TRAFFIC FLOWS

Research on traffic flows reveals fluctuations in freight volumes, which are most frequently
driven by the seasonality of transportation. To visualize these fluctuations, graphs and charts
characterizing changes in transport volumes over a specific period are employed. Such variations
are inherently characterized by calendar cyclicity.

Seasonal variations in transport volumes exhibit a relatively stable pattern with an annual
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cycle. These changes may result from environmental (natural) conditions or the recurrence of
calendar-dependent events across different countries. However, freight flow intensity is influenced
not only by seasonality but also by various external factors, such as quotas, falling demand, trade
disputes, and political conflicts.

This paper examines methods for investigating seasonal fluctuations in freight flow intensity,
using the shipment of exported rolled steel as a case study.

Government agencies that continuously monitor seasonal trends typically employ EU software
solutions incorporating various correction factors. For more precise results, average daily indicators
are analyzed; however, these do not always provide a comprehensive macro-level perspective of the
research data.

To investigate the intensity of freight flow fluctuations, this study proposes a coefficient that
accounts for actual transport data, as well as the number of calendar days per month and per year.
Data processing is conducted using the calendar deflation method, which enables a clear
visualization of fluctuations in average daily shipment volumes of export steel products throughout
the year.

For transport flow research, a two-stage model of calendar deflation and polynomial
approximation is proposed. This model can be utilized for operational planning, determining the
required fleet size for transport organization, and adjusting schedules for rolling stock maintenance.

Through the mathematical deflation of time series, it is possible to transform analytical data
into a predictive logistics model, capable of increasing planning accuracy by 9% and preventing
capacity shortages during peak periods.

The proposed model, based on a 5th-degree polynomial, is not static; rather, it serves as a
baseline profile that is easily adaptable to projected annual volumes via scaling factors. In industrial
operations, this allows dispatch services to rapidly calculate daily rolling stock requirements while
maintaining the identified structure of seasonal demand.

Keywords: transport flows, research, seasonal fluctuations, freight flow, intensity, methods,
coefficients, deflation, approximation, model.
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