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AHOTAIIA

Hana kBanidikaniiina po6ota Bkmo4ae y cebe 14 cnaiinip mpesenrawii, 93 apKy1i
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O6’ekTOM  OCHiMKEHHS BHUCTYyNAarOTh MDKHAPOAHI 3aNi3HHMYHI  BaHTaXKHI
nepeseseHHs. [IpenMeroM pocmimkeHHs € 00poOKa eKCHOPTHHX BarOHOMOTOKIB Ha
COPTYBalIbHHUX CTaHIIiSIX By3JIa.

Meroto  nanoi  xBamidikamiiiHOi po6OTH €  yIOCKOHAIEHHS Iporecy
TPaHCIIOPTYBAaHHS ~ MIKHAPOJHMX BaHTaXiB 3ali3HAYHAM TPAHCIIOPTOM LIIIXOM
TIepepO3IIOALNY COPTYBalbHOI POGOTH MK HAMM y By3Ji 3 ypaXyBaHHSAM iX TEXHIUHHX
IIOTY>XHOCTEHA.

Y xBamiQikauifHii po6oTi 3aIpOIOHOBaHA TEXHOJOTiS 0GPOGKH BarOHOMIOTOKIB 3
MIXKHapPOJAHMMH BaHT2)KaMH Ha COPTYBAIBHHMX CTAaHIlifX y NPHIIOPTOBHX By3lax, IO, HA
BiIMIHYy BiI [il090i TeXHONOTii, J[O3BONSE BHBINEHMTH pe3epBH nepepoOHoOi
CIIPOMOKHOCT] BaHTQXKHUX MPUITOPTOBUX CTAHIIIH.

BukoHaHO MOCTaHOBKY Ta pillleHHs onTHMi3auiifiHol 3ama4i 3 omTUMi3alii piBHSA
3aBaHTaXXCHOCTI MaHEBPOBUX JIOKOMOTHBIB Ha COPTYBAIbHHX CTaHI[IfX MpH Iepepobi
BaroHOMOTOKIB y HaNpSIMKY MOPCBKHX HOPTiB. OTpYMaHa MaTeMaTHIHA MOJIEIb 03BOJISLE
BH3HAYUTH HEOOXiJHE YWCIO MaHEBPOBHMX JIOKOMOTHBIB Ha CTaHI[i Ta COCTaB
NepeslaBaIbHOrO Moi3na (GOpMyBaHHS COPTYBaJIbHHX CTaHIiM MPHIOPTOBOTO By3Na Ta
Moxe OyTH 3aCTOCOBaHa Ha OYyIb-SKMX TEXHIYHHX CTAHI[IX BY37iB, /1€ BUKOHYIOTHCS

MIXKHAPOIHI 3aJli3HUYHI MepeBe3eHH.
ABSTRACT

This qualification work includes 14 presentation slides, 93 pages of an explanatory

note in A4 format, featuring 17 figures, 16 tables, and 45 literature references.



Keywords: RAILWAY NODES, WORKING TECHNOLOGY, WAGON FLOW
PROCESSING, MARSHALLING YARDS, SHUNTING LOCOMOTIVES.

The object of the study is international rail freight transportation. The subject of the
study is the processing of export wagon flows at the sorting stations of the node.

The purpose of the research is to improve the process of transporting international
cargo by rail by redistributing sorting work between them at the node, taking into account
their technical capacities.

The qualification work proposes a technology for processing wagon flows with
international cargo at sorting stations in port nodes, which, unlike the current technology,
allows you to release the reserves of processing capacity of freight port stations.

The optimization problem for optimizing the level of loading of shunting locomotives
at sorting stations when processing wagon flows in the direction of seaports has been
formulated and solved. The resulting mathematical model allows you to determine the
required number of shunting locomotives at the station and the composition of the transfer
train forming the sorting stations of the port node and can be applied at any technical

stations of nodes where international rail transportation is performed.
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Beryn

3 pPO3BUTKOM KOHKYpEHILli Ha PHHKY MIKHApOJHUX TPAHCHOPTHUX MOCITYT
BUHUKA€ OTpeda y HOBUX MiJIX0JaX IO CTBOPEHHS Ta PO3BUTKY HOBITHIX TEXHOJIOT1H,
MABUIICHHS SIKOCT1 0OCTYTOBYBaHHS, a TAKOXK MPUBEICHHS TEXHIYHUX MOTYKHOCTEH
00’ €KTIB TPaHCMOPTHOI 1HPPACTPYKTYpH CydyaCHUM OOCSATaM MEePEBE3CHb.

3 ypaxyBaHHSIM TOTYXHOTO TpPaH3UTHOTO TMOTEHLIATy Yy JepkaBli mepen
VYkpaiHOIO  BIZKPUBAIOTHCA  MEPCHEKTUBU  PO3BUTKY  3aJII3HUYHO-MOPCHKOI
TPAHCIIOPTHOT CHUCTEMH SK OJHOTO 13 KPYIHIIIMX EKCIOPTEPIB BaHTAXIB Yy
€Bpocoro3i. ToMy OfHIEIO 3 BOKIUBUX 3a7a9 ChOTOJIHI € MiABUIICHHS €(hEeKTHBHOCTI
poOOTH MYyJIBTUMOAATIBHUX IMEPEBE3€Hb Ta PO3BUTOK 3aJI3HUYHHUX BY3JIIB SK MiCIb
OCHOBHOi TIEpeBAJIKM BaHTAXIB 13 3ali3HUYHOTO HA BOJHHUN TPAHCIOPT Ta Y
3BOPOTHOMY HampsIMKy. 30Kpema, OcCOOJMBOrO 3HA4Y€HHs HalyBae IMpolec
epeKkTuBHOT OOpOOKM BaroHiB 3 MDKHapOAHMMH BaHTaXaMH Ha OIOPHHUX
COpPTYBAJIbHUX CTAHI[ISX MPUIIOPTOBUX BY3JIB, IO € OJHIEI0 3 BU3HAYAIBHUX JIAHOK
MPOIIECY TPAHCIIOPTYBaHHS BAHTAXIB 110 3aJT13HMIII.

AKTyaJIbHICTb TEMU JaHOi KBami(ikariitHoi poOOTH MiATBEPAXKY€ETHCS 3HAUHOIO
KUIBKICTIO pOOIT BITYM3HAHHUX Ta 3apyODLKHHMX HAyKOBLIB, IO MPHUCBSIYEHI
MiABUIICHHIO €(QEKTUBHOCTI OOpPOOKM MDKHAPOAHMX BaHTAXOIMOTOKIB. Y JaHiif
pOOOTI PO3TIIATAETHCS MPOIIEC OOPOOKH EKCIIOPTHUX BAHTAKOMOTOKIB, IO MPSIMYIOTh
Yyepe3 OMOpHI COPTYBaJIbHI CTaHIi MPHUIOPTOBOTO By3ja HA MPUIOPTOBI BaHTaXKHI
CTaHILIi 1 Jajml y MyHKTH MEPEeBAJKM y MOPCBHKUX IMOpTax SK OAMH 3 HAIpPSIMKiB
YIOCKOHAJIEHHS ~ TPAHCHOPTYBAaHHS  MDKHApOJHUX  BaHTAXIB  3aJTI3HUYHUM
TPAHCIIOPTOM Y CKJIaI0B1i MYJIbTUMO/IaJIbHUX MIEPEBE3CHb.

Takum 4MHOM, YZOCKOHAJEHHsSI TEXHOJOTIi pOOOTH COPTYBAJbHUX CTaHLIN y
By3J1ax 3 ypaxyBaHHSM iX HasSBHUX TEXHIYHUX MOTYXHOCTEH € aKTyaJIbHOIO HayKOBO-
NPUKIATHOIO 337aueio, fKa BIAMOBIJAE CyYaCHHM HaIpsIMKaM OporpaM pO3BUTKY
VYkp3anizuuni, y ToMy uncii HarioHanpHOT TpaHcmopTHOI cTparerii YkpaiHu Ha

nepion g0 2030 poky [1].



Metoro gaHoi kBamigikamiiiHOi poOOTH €  YJIOCKOHAJIEHHS MpOLECy
TPAHCIIOPTYBAaHHS MDKHAPOJHUX BAHTAXIB 3aJI3HUYHUM TPAHCIOPTOM IUISIXOM
NEePepo3NOITY COPTYBAIbHOI pPOOOTHM MIXK HHMHU y BY3Jl 3 ypaxyBaHHAM iX
TEXHIYHUX MOTY)XHOCTEH. ToX, IS MOCATHEHHS TIOCTAaBJIEHOI METH HEOOXiTHO
BUPIIIUTH HACTYIIHI 3ajaui:

— BUKOHATH aHalll3 Cy4aCHOTO CTaHy pOOOTH COPTYBalbHUX CTaHLINA Ta
JAMHAMIKH MDKHAPOJIHUX MEPEBE3EHD Y 3alI3HUYHO-MOPCHKOMY HAMPSMKY;

— TPOBECTH aHaJli3 HAYKOBUX IMMAXOMIB IIOJ0 YIOCKOHAJICHHS TEXHOJOTIl
00pOoOKHM MI>KHAPOIHUX BAaHTXKOMOTOKIB HA CTAHITISX;

— IPOBECTH CTATUCTUYHI JIOCHIIKEHHS TEXHOJOTIYHUX IOKa3HHUKIB pPOOOTU
COPTYBaJIbHUX CTaHIIIi;

—po3pobuTH  3axomMM 3 yIOCKOHAJeHHS  OOpOOKM  MIKHApOJIHUX
BaHTAXOIMOTOKIB Ha COPTYBAJIbHUX CTAHIIISIX;

—chopMmyBaT Ta BHPINIATA ONTUMIZAIIAHY 3aJadyy 3 YJIOCKOHAJCHHS
TEXHOJIOT1] poOOTH 3 eKCIOPTHUMH BaroHaMH y BY3IIi;

— pO3pOOUTH 3aXOAM 3 YAOCKOHAJEHHS IMPOLECY MHUTHOTO KOHTPOJIO Y
3aJI3HUYHUX BYy3/aXx;

— BUKOHATH OLIIHKY €KOHOMIYHOI €()eKTUBHOCTI 3alIPONOHOBAHUX 3aXO/IiB.

OO0’exTOM JOCHIDKEHHSI BHUCTYNAIOTh MDKHAPOJAHI 3ali3HUYHI BaHTaXHI
nepeBe3eHHs. [IpeameToM AochiKeHHS € 00poOKa eKCIIOPTHUX BArOHOMOTOKIB Ha
COPTYBaJbHUX CTAHIIISAX By3Ja.

3a Temoro KBami(ikamiiHoi poOOTH HMPUUHATO y4dacTh y 84-i1 CTyneHTChKii

HaykoBO-TexH1uHI koHPpepeHnii YkpAY3T ta omyOnikoBaHo Te3u 1i€i qomoBial [2].



Bucuosku

VY  pauHiit kBamidikamidHid poOOTI BHUPIMIEHO 337ady YIOCKOHAJIEHHS
MPOIIECY TPAHCIIOPTYBAHHS MIKHAPOIHUX BAHTAXKIB 3aJTI3HUYHUM TPAHCTIOPTOM Y
CYy4aCHHX YMOBax IUISIXOM TEPEpO3IMOALTy COPTYBaJIbHOI pOOOTH MiXK HUMH Y
BY3Jll 3 ypaxyBaHHSIM iX TEXHIUHUX TOTYyXHocTei. Ha miacraBi mpoBemaeHHX
JOCTIIKEHB 1 OTPUMAaHMX Pe3yJIbTaTiB MOXKHA 3pOOUTH HACTYIHI BUCHOBKHU:

1. AHani3 Cy4acHOTO CTaHy MDKHApOJHMX 3aTi3HUYHUX IEPEBE3EHb JIOBIB,
10 Ha CHOTOJIHI 3POCTaHHS MIKHAPOAHUX BaHTAKOMOTOKIB 3aJi3HUISAMU YKpaiHU
CYIIPOBOJIKYETHCS 3HI)KEHHSM TEPEPOOHOI CIIPOMOKHOCTI MPUTOPTOBUX CTAHIIIH.
Ile mpu3BOAUTHL A0 HEOOXIMHOCTI 3HAYHUX KaIliTaTbHUX BKIAJCHb SK ¥
1HGPACTPYKTYpy CTaHIlN, TaK 1 HA BIPOBAIKEHHS MPOTPECUBHUX TEXHOJIOTIH
poOOTH 00’ €KTIB, IO 3a/1isIHI Y TIpoIiecax 0OpOOKH BarOHOMIOTOKIB HA CTAHIIISIX.

2. Ha ocHOBI aHaii3y HayKOBHX IIpailb 32 TEMOI pOOOTH MOXKHA 3POOUTH
BHCHOBOK, IO PO3TJSHYTI POOOTH MPEACTaBISIOTH COOOK0 CYKYIHICTh Cy4aCHHUX
METOJIIB B3a€MOJIIi PI3HUX BHJIIB TPAHCIOPTY Y TPAHCHOPTHHUX BYy3Jax. AJe
JUHAMIYHUN PO3BUTOK PUHKY TPAHCIOPTYBaHHS BaHTaXiB Ha aJpecy MOPCHKUX
MOPTIB, TMOsIBA 3HAYHOI KIJBKOCTI MPUBATHUX BJIACHUKIB PYXOMOIO CKIATy,
PO3BUTOK €KOHOMIYHMX BIJHOCHMH 3 IHHIUMH KpaiHaMH MOTPeOYyIOTh MOCTIHHOTO
MOIIYKY AaKTyaJlbHUX pillleHb MoA0 e(QeKTHUBHOI opraHizaimii MiKHApOJIHHUX
NepeBe3eHb K 3aI3HUYHUM TPAHCIIOPTOM, TaK 1 y HOro B3aeEMOJil 3 MOPCHKUMU
MopTaMH.

3.Y pe3ynpTari JOCHIIKCHHS TEXHOJIOTIYHMX TIOKAa3HHWKIB POOOTH
COPTYBaJIbHUX CTaHI[I! OyJ0 BU3HAYEHO IX Cepe/IHI 3HAUEHHS Ta Mipy BIIXHUJICHHS,
BEJIMYMHA SKHUX Ja€ MOXJIMUBICTh 3pOOMTH BHCHOBOK TIPO HEOOXIIHICTH
METOI0 OUIBII PAaliOHAIBHOTO BUKOPHUCTAHHS HAsBHUX MOTY)KHOCTEH CTaHIIH,
MPUCKOPEHHS JIOCTaBKM BaHTAXIB J0 BaHTAXXHUX (POHTIB CTaHII Ta MOPTY 1

MIBUIIEHHS €()EKTUBHOCTI 0OPOOKH MI>KHAPOIHUX BaroHiB.
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4.3 BHUKOPUCTaHHSIM MOAM(PIKOBAHUX TpaBiTAlIHHUX Mojene Oymo
BU3HAUEHO e(eKTHBHHUI BapiaHT MEpPEepoO3NOAUTy COPTYBalIbHOI pOOOTH 3
dbopMyBaHHS 0/1a4 BaroHiB MPU3HAYEHHIM Ha MPUYAIU MOPTIB HA COPTYBATbHHUX
CTaHILISIX 3ali3HUYHOTrO By3na. lle mo3Bosisie He TIBKKM OUThII  €(EeKTUBHO
BUKOPHCTOBYBaTH HasiBHI TMOTYXKHOCT1 CTaHIi, a W MOB'A3aHICTh OO'€KTIB Y
cuctemi. YuM BHILIE CTYHiHb TSDKIHHSA y CHUCTEMIi, TUM OUIbII SIKICHUM € TPOIEC
BUKOHAHHS TEXHOJIOT1i poOOTH y 3alII3HUYHOMY BY3Ji.

5. Po3pobniena croxacTH4YHAa MaTeMaTHYHa MOJENb ONTUMI3alii piBHA
3aBaHTAXXEHHS  MaHEBPOBUX  JIOKOMOTHBIB y  miAcucTeMi  (OpMyBaHHS
COPTYBaJIbHOI CTaHIi BpaxOBY€ MMOBIPHICHUN XapaKTep TPUBAIOCTI 3aKiHYCHHS
dbopmyBaHHS BaroHiB. BukopuctanHs Mozem — 3a0e3MeUYUTh  3MEHIICHHS
HEMPOIYKTUBHUX MPOCTOIB BAroHiB Ha CTaHISIX BY3Jia 1 HAAACTh MOXJIUBICTH
BUKITIOUUTH HEOOX1THICTh MOBTOPHOT MepepOOKH BaroHiB Ha CTAHIIISX.

6. 3arporoOHOBAaHO CTBOPEHHS MHTHOTO TEpPMIHAIYy Ha TEPUTOPIi MIXK
MOpPCHKMM TOPTOM Ta TPUIIOPTOBOIO 3alI3HUYHOIO CTaHII€I0, IO HAJIaCTh
MOJKJIMBICTB O17IbIII €EKTUBHO MPOBOAUTH MUTHE OOCTYTrOBYBaHHS MIXXHAPOIHUX
BaHTaXXIB B EKCIOPTHOMY Ta IMIOPTHOMY HampsIMKaxX, 3BUIBHUTH TEXHIYHI
MOTY)KHOCTI TOPTIB, BIJOKPEMUTH TEXHOJOTIYHI 30HH OOpOOKM BaroHiB Ta
BaHTaXIB, PO3IIMPUTH MUTHY 1HQPACTPYKTYpY Ta CHEKTP MOCIYT, IO MOXYTb
HaJaBaTHChb MHUTHUMH  OpraHaMH, HaJaTd PO3BUTOK  1H(pOpMaLIHHOMY
3a0€3MeYeHHIO0 MUTHUX MPOIIEAYp Ta B3a€MO/IIi BUJIB TPAHCIIOPTY.

7. OmiHKka €KOHOMIYHOi e(EeKTHUBHOCTI 3ampONOHOBAHUX 3aXOJiB 3
YIOCKOHAJIGHHSI TEXHOJOTil poOOTH COPTyBaJbHUX CTaHIl moOKa3aja, IO
BEJIMYMHA €KOHOMIYHOTO €(EeKTy HapOCTAIOYUM MIJICYMKOM 3a PO3PaxyHKOBHUM
nepiof y I’ sITh POKIB CTAHOBUTHUME Oinbiie 1,2 MITH TpH.

Takum 4YuHOM, pe3yapbTaTOM BUKOHAHOI KBamiQikaiiiHOi poOoTH €
YIOCKOHAJIEHHS TIPOIIECY TPAHCIIOPTYBAHHS MDKHAPOJIHUX BAHTAXKIB 3aJ1I3HUYHUM
TPAHCIIOPTOM IUIIXOM PO3MOJILTY COPTYBaIbHOI POOOTH Yy BY3J1 3 YpaxyBaHHIM iX
TEXHIYHUX MOTYyXHOCTeH. Pe3ynbraTH poOOTH HOCATh HAYKOBO-TIPUKIIATHUN

XapakTep Ta MOXKYTh OyTH 3aCTOCOBaHI y 3aJII3HUYHUX By3JaxX YKpaiHu.
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