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AHOTAIIIA

ITpencrapneHa kBanidikaniiHa poforta ckinagaeTses 3 10 cnaioi npeseHTaliHHOTO
Marepiamy Ta 56 CTOpIHOK MOACHIOBAIBHOI 3alHCKH ¢(opMmary A4, Aka MICTHIB 13
imrocTpanid, 2 TabIHIl Ta Nepelik BHKOPHCTAHHX iTePaTypPHHX Kepell.

Karoqori ciaoBa: [TPOIHO3YBAHHA BUXITHUX JAHHX, HEBWPOBHWUMIA
IIPOCTIII BATOHA, KEPOBAHUIl PEKVPEHTHHII BJIOK, OITEPATUBHE
IIIAHYBHHSA POBOTH CTAHITIL.

O0’exmom O00CTIONCeHHA @lCHVRAe TIPolleC OpraHi3allii BaHTaKHHX 3ajli3HHYHHX
NepeBe3eHb.

Memow pooomu € BIOCKOHANEHHA TMPONEIYP OIEPAaTHBHOTO YIIPaBIiHHA
TeXHIYHHMH CTAHIIAMH IUIAXOM BHKODHCTAHHA CyJacHHX MeToniB IHQpoBoro
MOIETIOBAHHA Ta BIPOBAKeHHA IHTelIeKTyalIbHHX CHCTEM IIPHHHATTA PIIIEHb.

Y Mmekax JocimikeHHA OylIo NpOBedeHO aHall3 ICHYOYHX METOIIB OpraHi3allil
poOOTH TEXHIYHHX CTaHIiH, a TAaKOX BH3HAYeHO OCHOBHI YHHHHKH, IIO BIITHBAKOTh HA
3aTPHMKH y mepepodmi BaroHiB. OcoOmHBY yBary MNOpHOiIeHO MOOYIOBI HIHMPOBHX
CIPYKTYp, fKi HO3BOIAKTE (OpMalilyBaTH IpONECH IUIAHYBaHHA Ta OITHMIiZYBAaTH
PO3IOLN ollepaliH.

¥ po0oTi pO3MIAHYTIO BIPOBAIKEHHA AJallTHBHHX OOYHCIIOBAIBHHX alTOPHIMIB,
30KpeMa MoJeleH Ha OCHOBI HEHPOHHHX Mepex, [0 [I03BOIAKTE 3MIHCHIOBATH
NPOTHO3YBaHHA IIapaMeTpiB BXiJHHX BarOHONOTOKIB Ta IPHHAMATH pillleHHd @IOI0
4eproBocTi 00poOKH BaroHiB Ha OCHOBI GararoakTopHOIO aHATI3Y.

[IpakTHYHA I[IHHICTE [IOAATAe Y CTBOPEHHI TIHYYKOI MOJeli OIepaTHBHOIO
VIIPaBIiHHA, AKA Moxke OVTH IHTEIpOBaHA B 3aralbHyY CHCTeMY LH(POBOIO YIIpaBIiHHA
3a7I13HHIICI0 Ta COPHATH CKOPOIEHHIO MPOCTOIB, MiIBHINEHHIO e(eKTHBHOCTI NePEeBI3HOIO

npolecy Ta 3MEHIIeHHI0 eKCIITyaTalliHHHX BHTpAT.



SUMMARY

The presented qualification thesis consists of 10 slides of presentation material and
56 pages of explanatory text in A4 format, containing 13 illustrations, 2 tables, and a list of
referenced literature sources.

Keywords: INPUT DATA FORECASTING NON-PRODUCTIVE WAGON
IDLING, GATED RECURRENT UNIT, STATION OPERATIONAL PLANNING.

The object of the study is the organization of freight railway transportation.

The aim of the work is to improve the procedures for operational management of
technical stations by employing modern digital modeling methods and implementing
intelligent decision-making systems.

As part of the research, the current methods of organizing the work of technical
stations were analyzed, and the main factors influencing delays in wagon processing were
identified. Particular attention was given to building digital structures that enable the
formalization of planning processes and optimization of operational scheduling.

The study explores the implementation of adaptive computational algorithms,
specifically neural network-based models, which make it possible to forecast the
parameters of incoming wagon flows and determine the processing priority of wagons
based on multifactor analysis.

The practical value of the work lies in the development of a flexible operational
management model that can be integrated into the overall railway digital control system.
This contributes to reduced idle times, improved efficiency of freight operations, and

lower operational costs.
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Beryn

Axmyarenicme  memy. CoOpPTYiBIBHI CTaHIIl BigirparTs KINY0BY poOlb ¥
3a0e3nededHi edeKTHBHOCTI IIEPeRiZHOIO IpOLecy Ha YKpalHCBKIH 3amizHHni. Came Ha
LIHX CTAHIIAX 3MiHCHIOETHCA OUTBINICTh COPTYIBIBHHX poOiT 3 Moi3gaMH Ta BarOHAMH, IO
€ KPHTHYHO BaKIHBHM U IiATpHMaHHA Oe3lepepBHOCTI pyxy. Uac, MPOTATOM SKOIO
BaroHH Nepe0OyBalOTh HA COPTYIBIBHHX CTaHIIAX, CYTTEBO BILUIHBAaE€ Ha 3arajJbHHH dac 1X
00iry, i TOMy OITHMI3allif [HX [IPOILeCiB Mae BelIHKE 3HAYEHHA.

3 OIMANYy Ha CyJacHi BHKIHKH B TPaHCIIOPTHIH raay3i, BaXIHBO IIiIKPEcIHTH, OO
COpPTYIBIBHI CTaHIil MICTATE BeIHKHH MOTeHIan IId MOMIMIMEeHHA AKOCTI Ta KIIBKOCTI
mepeBe3eHb. Y IBOMY KOHTEKCTI aBTOMATH3allid VIpPaBIIHCBKHX IPOINECIB Ha
COPTYIBIBHHX CTaHINAX CTae TMPIOPHTETHHM 3aBIaHHAM. BHKODHCTAaHHA HOBITHIX
iHQOpMAaIIHHHX TEXHOIOTIH [03BONAE 3HAYHO 3MEHIIHTH [ac IPOCTONK BaroHIB,
MiIBHOTHTH €()eKTHBHICTh OOCIYTOBYBAHHA Ta 3MEHINHTH eKcIUTyaTalliHHI BHTPATH.

CHCTEMH MOHITOPHHIY B pealbHOMY 9aci, a TAKOK alrOPHTMH ONTHMI3allil, 34aTHI
AHATI3yBATH [aHi IIPpO CTaH BaroHIB 1 3alllaHOBAaHI MAHEBPH, BIIKPHBAaIOTH HOBI
MOZTHBOCTI J/1A NOKpAaIleHH: OpraHizanii poSOTH COPTYIBIBHHX CTAaHIIH. TaKHM YHHOM,
BNPOBaIkKEHHA aBTOMAaTH30BAHHX pillleHb He TiMHKH IiJIBHINY€E ONepaTHBHICTh BHKOHAHHA
COPTYIBIBHHX 3aBIaHb, ale H 3al0e3nedye OLIBIN THy4YKe pearyBaHHA Ha 3MIHH V
BaHTaXKOIOTOKAX.

Memow paHO1 poOOTH € € BIOCKOHAIEHHSA NpOLleIyp ONEepPaTHBHOIO YIPAaBIiHHA
TeXHI9HHMH CTaHIIIAMH [LIAXOM BHKODHCTAaHHA CY9acHHX MeToHiR IH(QpoBoro
MOJENTIOBaHHA Ta 3a0e3MeTeHHs IHTeleKTyalbHHX CHCTeM NIPHHHATTA PillleHb Ha 1X OCHOBI
AKICHHMH BHXITHHMH JaHHMH.

Q0 ek 00CTIOHCeHHA — TIPOLIeC OPTaHi3alil BAHTAKHHX 3aJ1i3HHYHHX [IepeBe3eHE.

Ilpeonmem OocnioxceHHA — TEXHONOTIA ONEpPAaTHBHOIO IUIaHyBaHHA po0OTH
COPTYIBIBHHX CTaHITIH.

J1A mocATHeHHA I1i€1 MeTH HeoOX1IHO:

— 3OIHCHHTH aHAlll3 Cy4YacHOI0 CTaHy BaHTaKHHX 3ali3HHYHHX IlepeBe3cHb B

VkpaiHi Ta BH3HaYHTH KPHTHYHI IapaMeTpH, MOKpalIeHHA AKHX MOMIHBE 3a PaxXyHOK



MiIBHIMEHHA  e(QeKTHBHOCTI  TeXHOIOTIYHHX  IIpolleciB  depe3  aBTOMAaTH3allilo
VIIPABIIHCEKHX MPOLIEAYD;

— oOIpyHTyBaTH BHOIp MNiIXo4y 10 aBTOMAaTH3allil yIpaBliHHA poOOTOO
COPTYBAIBHOI CTaHLIi Ta 3a0e3MeYHTH AKiCHY MiATOTOBKY HEOOXiTHHX BXiTHHX JaHHX;

— IpPOBeCTH MONEIIOBAaHHA (YHKIIOHYBaHHA  aBTOMAaTH30BaHOI CHCTeMH
OIEPAaTHBHOTO VIPABIIHHA COPTYBAIBHOK CTaHIi€l0, 3NiHCHHTH aHali3 OTPHMAaHHX
Pe3yIIbTATIB 1| HaJaTH OLIHKY e)eKTHBHOCTI 3allpONOHOBAHHX PillleHb.

Ipaxmuuua YiHHICMb OMPUMAHNUX Pe3yiIbhamie.

—  po3podneHOo HieBHH minxXin mo ¢opMyBaHHA BXimHOl iHQopmamii 111 notped
ONEePAaTHBHOTO IUIAaHYBaHHA POOOTH COPTYBAIRHHX CTAHIIIH Ha OCHOBI MPOTHO3YBaHHA i3
3acTOCYBaHHAM HeHpOMepekeBHX MoJIelleH;

—  OTpPHMAaHO MIpaKTHIHE HiATBe PIKEeHHA MOAITHBOCTL peamnizarii
ABTOMATH30BaHOTO IUIaHyBaHHA OINepalid Ha COPTYBalbHIH CTaHMil 3a JOMOMOIOKD

CIelliaTi30BaHOrO MporpaMHoro 3abe3nedeHHA.



BHcHOBKH

CopTyiBIBHI CTaHIIl BiNirpalTh KINOYOBY POIb Y BAaHTaKHHX IlepeBe3eHHAX B
VKpaiHi, 1 1X ONTHMi3alid € HeoOXiTHOI VYMOBOK Ui IIOKpAaIleHHA 3araabHol
edeKTHBHOCTI 3ali3HHYHOI TPAHCHOOPTHOI CHcTeMH. CTaTHCTHYHI JOCIIKeHHS,
MIPOBEIeH] B paMKaX OLIIHKH COPTYIBIBHHX TA €KCILTyaTAlliHHHX OKA3HHKIB, BHABHIH DAL
HEeTaTHBHHX TeHJeHIliH, TaKHX AK 301IbIIeHHs Jacy o0iry BAHTAXKHHX BaroHIB, 3HHKeHHSA
cepeIHLOI000BOrO NMpodily BaHTAXKHHX JIOKOMOTHBIB Ta TPHBATICTh IIPOCTOR BAaroHIB HA
COPTYIBIBHHX CTaHWiAX. L[ (QakTOpH MOXKYTE IPH3BECTH J0 3aIPHMOK V IOCTABIN
BaHTaXI1B, IIT0 HETATHBHO BIIIHHE Ha (iHAHCOBI pe3ynbTatH AT "Vip3ami3Hana".

OCHOBHOK IIPHYHHORO, IO CIPHAE MOTIPIIEHHIO CHTYallll, € HEBHPOOHHYI IPOCTOl
BaroHIB, AKI YacTO BHHHKAKTH HUepe3 HeeeKTHBHe IIIaHyBaHHA poOOTH cTaHIH. ¥V
yMoOBax O0OMeXKeHHX pecypciB Ta Jerpajallil 3ali3HHYHOI 1H(QpacTpyKTypH Ie¢ IHTaHHA
cTa€ 0co0NMHBO aKTyalbHHM. BHpimieHHs 3a3Ha4deHHX Npo0ieM BHMAarae BIPOBaIKeHHA
Cy4acHHX METOMIB YIpAaBIiHHA, 30KpeMa aBTOMATH30BaHHX CHCTeM, AKi 3a0e3NnedyioTh
e()eKTHBHHH PO3paxyHOK ONEPAaTHBHOIO IUIaHy POOOTH COPTYBAaIBHOI CTAHIIIL.

18 1mBOro NpPOMOHYeThCA BHKOPHCTOBYBATH ONTHMIizalliHHI MOl 3 HiTBOBHM
KpHTepieM, TAKHM fK BarOHOTOZHHH. Cy4acHi HeHpPOHHiI Mepexki I'THOOKOTO HABYAHHA
MOXKYTh OYTH 3acTOCOBAHI 1711 MiATOTOBKH BHXITHHX JaHHX, IO J03BOIAE e(eKTHBHO
aHamizyBaTH IH(QOpMalil0 Mpo MpHOYTTA MOI3[iB Ta HaBaHTAXeHHS BaroHIB.
BHKOpHCTaHHsA 0araTo3MiHHHX YacOBHX PAMIB U1 MOJENIOBAHHA IHX JaHHX 3abesledye
O11BII TOYHE NPOTrHO3YBAHHS, IO € KPHTHIHO BAK/THBHM [1715 OIIEPATHBHOIO IUIaHYBAHHA.,

HocnimkeHHA MOKazanH, 0 peKypeHTHI HeHpoHHI Mepexi THmy GRU, HaBiTE ¥
BHIAOKAX BHCOKOI MIHTHBOCTI JaHHX, MOXYTh VYCIIIIHO IIPOTHO3YBAaTH IHTEpBalIH
HAIXO/UKEHHA IO13/IB Ta CKJIAal BaroHiB. Ile 103BoIA€ NIATPHMYBATH OCHOBHI IIOKa3HHKH
B JONMYCTHMHX MeaxX, HaBiTh NPH 3HAYHHX HaBaHTAXeHHIX Ha CcTaHI. MoaemoBaHHA
MiATBEPIHTIO, MO HOBI TEXHOJOTIl VIPaBIiHHA He THINE 3a0e3ledyloTh BHCOKY AKICTh
OpraHizalil TEXHOIOII9HOTO MpOIEcCy, ale 1 3JaTHI aJalTyBaTHCHA 10 3MIH y IJHHaMIII

BaHTaKOIIOTOKIB.



TakAM THHOM, BIIPOBAKEHHA CyIacHHX MeTOJiB aBTOMATH3alil Ta ONTHMi3alil B
VIPABIiHHI COPTYIBIBHHMH CTAaHIIAMH € Ba)X/IHBHM KpPOKOM IIf IIiIBHINEHHA
eeKTHBHOCTI Ta HANIHHOCTI 3ali3HHYHHX MepeBe3eHb. lle He [HIME MOKpaIIye

OoOCIyTOBYBAHHA KII€HTIB, ane H cHOpHAe cTabilEHOMY PO3BHTKY 3alizHHYHOIO

TPaHCIIOPTY B LILIOMY.
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