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AHOTAILA

Jana xkBanidikaniiina podorta Bkiaouae B ceOe 14 cmaiimip npesentauii, 81
apKyIll TOSICHIOBAJIBHOI 3anmucku ¢opMary A4, mo Bkimtouyae 29 pucyHkiB, 49
TiTepaTypHUX JIKEPEN.

KimouoBi cimora: MDKHAPOJ/IHI  3AJIISHUYHI TTEPEBE3EHHAI,
BUPOBU, BATOHHA BI/IITPABKA.

OG’exTOM JOCHIPKCHHS € TIPOIleC OpTraHi3allii MIDKHAPOJHUX TCPCBE3CHD
BAaHTaXI1B TIOTIOHOBOI MIPOMHKCIIOBOCTI HA 3a7T13HUYHOMY TPAHCIIOPTI.

MeTor JOCIIKEHHS H1ABUIIECHHS e(pEeKTUBHOCTI MIXKHAPOIHUX BAHTAKHUX
MEePEBE3eHh BAHTAXIB TIOTIOHOBOI MPOMMCIOBOCTI Ha 3aMI3HUYHOMY TPaHCIIOPTI
Ykpainu Ha OCHOBI YJIOCKOHAJICHHSI TEXHOJIOT11 TIepeBE3eHb BATOHHUX 1 TPYTIOBUX
BIJIMPABOK 3 MOXJIMBICTIO OPOHIOBAHHS MICI[b B BAaHTa)XHUX M0i37aX B CUCTEMU
yopariiHHs nepeBescHHsMH  (TMS). [Lle 103BONMMTH MIJBHIIUTH TOYHICTH
MIaHYBaHHS, TPUCKOPHUTH MEPEBE3CHD 1 K HACIHIIOK 3ayUYUTH JOAATKOBI 00CATH
IIEpEeBE3CHB 3 aBTOMOOUIBHOTO TPAHCIIOPTY.

Y  wmexax  kBamiikamidiHoi  po0OTH  YJOCKOHANIEHO  TEXHOJIOTIIO
MDKHAPOJHHUX IIEPEBE3CHb BAarOHHHUX 1 TIPYNOBUX BIANPABOK TIOTIOHOBOI
MPOMHUCIIOBOCTI Ha OCHOBI (popmamizalii TexHojorii OpOHIOBAHHSA MICIb B
BaHTAXHUX Mmoizgax B Mmexkax cucrtemu TMS. s dopmanmizamii TexXHOJOTIT
MDKHApOJIHUX TMEPEBE3€Hb BAaHTAXIB TIOTIOHOBOI MPOMUCIOBOCTI BarOHHUMM 1
IPYIIOBHUMH BIIPaBKaMH Ha OCHOBI OpOHIOBAHHS MICIlb B BaHTOKHHX IMOi3ax 3a
aonoMoror cucreMu TMS, po3poOieHo onTUMI3aliiiHy MaTeMaTUYHY MOJEb,
sIKa JI03BOJISIE MIHIMI3YBaTH BHUTPATH HA PyX IOi371B Ta MAaHCBPOBY poOOTY Ha
3AII3HUYHIN Mepexi 3 ypaxyBaHHAM OOMEXEHb Ha MPONYCKHY CHPOMOXKHICTB
JTUIBHHAIN

Po3pobrneno BuMorn A0 aBTOMAaTH30BaHOI CHCTEMH OpPOHIOBAaHHS MICIb B
BaHTQXXHUX TOI3/1aX, W0 JIO3BOJISIC CHOPOCTUTH B3aE€MOJII0 BIJMPAaBHUKA Ta
JAUCIIETYEPCHLKOTO anapaTty s MOXIUBOCTI IMJIaHyBaHHS MEPEBE3EHb Ha BCHOMY

MapHIpyTi Ha OCHOBI KoHIlen i TMS.



ABSTRACT

This qualification work includes 14 presentation slides, 81 pages of
explanatory notes in A4 format, featuring 29 figures and 49 references.

Keywords: INTERNATIONAL RAILWAY TRANSPORTATION,
PRODUCTS, WAGON SHIPMENT.

The object of the study is the process of organizing international
transportation of tobacco industry goods by railway.

The purpose of the study is to enhance the efficiency of international
freight transportation of tobacco industry goods by railway in Ukraine through
improving the technology of wagon and group shipments, enabling seat
reservations in freight trains within the Transportation Management System
(TMS). This will improve planning accuracy, accelerate transportation, and
consequently attract additional freight volumes from road transport.

Within the framework of this qualification work, the technology of
international wagon and group shipments of the tobacco industry has been
improved by formalizing the seat reservation technology in freight trains within the
TMS system. To formalize the technology for international freight transportation
of tobacco industry goods via wagon and group shipments using seat reservations
in freight trains within the TMS system, an optimization mathematical model was
developed. This model minimizes train movement and shunting costs on the
railway network while considering capacity constraints of the section.

Requirements for an automated seat reservation system in freight trains
have been developed, simplifying the interaction between the sender and the
dispatch system to enable route-wide transportation planning based on the TMS

concept.
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Beryn

Bracnigok eKOHOMIYHOT KpU3u B YKpaiHi, BUKIUKAHOT MOBHOMACIITAOHUM
BTOPTHEHHSIM, B1AOYBAIOTLCS CYTTEBI 3MIHM Y €KOHOMILI KpaiHW, 3MEHIIYHTHCA
HaIXO/DKCHHS 10 OI0KETY BHACIIIOK BTPATH MIKHAPOJIHHX PHHKIB. OHAK IEsKI
chepu €KOHOMIKHU, HAMPUKIIAA, TIOTIOHOBA MPOMUCIIOBICTH MOKA3Yy€e 301IBIICHHS
HaIXO/KeHb 0 OrouKeTy. IIpu 1boMy cIoCTepiraloThes MpobiaeMH B JOCTABII
EKCIIOPTHUX TIOTIOHOBUX TOBapiB A0 3axigHUX KOpAOHIB Ykpainu. IleBHi
HEraTUBHI 3MIHM CIIOCTEpIraloThes y cdepl TpaHCHOpPTy, 1€ pyHHyBaHHA
3J113HUYHOI IHPPACTPYKTYpH, a TaKOXK OJ0Kaza MOPCHBKUX 1 PIUKOBUX MOPTIB,
MOCWIIOIOTh KOHKYPEHI[IO 3 aBTOMOOITBPHMUM TPAaHCHIOPTOM, IO NPHU3BOAHUTH 0
CKOpPOYEHHSI OOCSTIB BAHTAXIB, SIKI MOXYTh OyTH MEpeBe3€HI BAHTAKHUMHU
BaroHaMH YW TPYTOBUMH BIAMPABICHHAMU. Y TaKWX YMOBAX 3II3HUIA BTpadae
CBOIO KOHKYPEHTOCHPOMOJXKHICTb 4Yepe3 HEBHU3HAUEHICTH MEPEeBi3HOTO MPOIECY.
OcHOBHIM (akTOpOM, HI0 YCKIIATHIOE MPOTHO3YBAHHS TPHUBAIOCTI IEPEBE3CHB
BaHTAKHUMHU TI013/IaMH, € HU3BKUN piBEHb HAJIHHOCTI TPaHCIOPTHOTO MPOIIECY.
Curyamisi yCKIQJIHIOETBCA JIEPIIIUTOM MAariCTpaJIbHUX JIOKOMOTHBIB 1 IXHIM
KPUTUYHUM 3HOMICHHSM, 110 HETAaTMBHO BIUIMBAE€ HA CTAOUNBHICTH TIEPEBE3CHB.
Bonnouac anami3 excIuryaTaifHol AiSIbHOCTI CBITYHTD, 110 HE OYJI0 pearizoBaHO
e(CKTUBHUX 3aXOIB JUII TIOKPAIICHHS SIKOCTI IJIaHyBaHHS TIepeBe3eHb. OIHUM i3
[UISIXIB IMABUINCHHS ¢(CKTUBHOCTI BaHTAKHUX TMCPCBE3CHb, B TOMY YHCIII
TIOTIOHOBROI TIPOAYKIii, € BOPOBaKEHHS IHPPOBOT MOACHTI IUIAHYBAaHHA 3
¢GbyHKITIEI0 OPOHIOBAHHS MiCIh Y BaHTAXKHHUX MMOI371aX Y MeXaX PO3paxoBaHOTO
nnany gopmyBanHs moizaiB (Transportation Management System, TMS).

BropoBajpkeHHST  3alpONOHOBAHOI  TEXHOJOTIl  IEepeBe3eHb  IMOTPeOye
PO3pOOKH ONTHUMI3AIIMHOI MAaTeMAaTHYHOI MOJem 3 (opMmanizaiiero TEeXHOJOTI
pPO3paxyHKy IIaHy (QOpMyBaHHSAM IOi3AIB 3 MOXJIHMBICTIO OPOHIOBAHHS MICIH B
cocTaBax IOi3JliB, a TaKOX pO3POOKM BHUMOT JO aBTOMATH30BAHOI CHCTEMHU
MIaHyBaHHS pyXy. TakuM YUHOM JIOCTIPKCHHS B JIAHOMY HampsiMKy €

AKTYAJIbHUMH.



Mema i 3a0aui Oocnioxcenms. TiABHIICHHS €(EKTHBHOCTI MIKHAPOJHHUX
BAHTA)KHUX TEPEBE3E€Hb BAHTAXIB TIOTIOHOBOI MPOMUCIIOBOCTI Ha 3a113HUYHOMY
TpPaHCIOPTI YKpaAiHN HAa OCHOBI y/IOCKOHAICHHS TCXHOJIOTII MCPECBE3CHh BAarOHHUX
1 TPYNOBHX BIAIPABOK 3 MOXJIMBICTIO OPOHIOBaHHS MICIb B BAHTAXKHHX I0i37aX B
cucTeMH ympasiiHHA nepereseHHsAMH (TMS). Ile m103BONMUTH MIABHIIUTH TOYHICTH
MJIaHYBaHHS, TPUCKOPUTH MEPEBE3CHD 1 K HACTIZOK 3aIyYUTH JOAATKOB1 00CATH
IepeBe3¢Hb 3 AaBTOMOOLILHOTO TPAHCTIOPTY.

Peamizarttis i€l MeTu ToTpeOye MOCTAHOBKY Ta GUPIUICHHS HACMYNHUX 340a4
O00CTIONCEHHA!

- TpOBECTH aHaII3 pPUHKY TIOTIOHOBOI IPOMHUCIOBOCTI Ta YMOB
(YHKIIIOHYBAaHHA  3QMI3HUYHOTO  TPAHCIOPTY  YKpaiHW Tpu  3A1HMCHEHHI
MIKHAPOJIHUX TIEPEBE3CHb BATOHHUX Ta TPYIOBUX BiJlMPaBOK;

- JOCHIAWTU TEXHOJOTIID OpraHizamii MIDKHAPOIHHUX TEPEBE3CHb
BaroHHUX Ta IPyHoOBUX BiAnpaBok Ha 3amizHuisx €C Ta lIBeituapii;

- ¢opmMamizyBaTH ONTHUMI3AIIHHY MaTeMaTHUYHY MOJENb TUIaHYBaHHS
MOT3/1iB 3 BATOHHUX Ta TPYNOBHUX BIANPABOK MPHU MEPEBE3CHHIX B MIKHAPOIHOMY
CIIOJIyYCHHI;

- po3poOWTH BUMOTH JI0 aBTOMATH30BAHOI CHUCTEMHU OPOHIOBAHHS IS
OpOHIOBaHHS BarOHHUX Ta I'PYIOBHX BIANPABOK B BAaHTAKHOMY IIOi3[1 B MEKax
Transportation Management System;

- OOIpyHTYBaTH CKOHOMIYHY AOMUIBHICTH YAOCKOHAJICHHS TCXHOJOTI]
MDKHApOJIHUX TIEPEeBE3¢Hh BATOHHUX | TPYMOBUX BIANPABOK HAa OCHOBI
OpOHIOBAaHHS MICIIb B BAHTAXKHOMY ITO13/1.

06 ’exm Oocnidxcenns — TPOLIEC OpraHizallli MIKHAPOJHUX MEpEeBE3CHb
BAHTAXKIB TIOTIOHOBO1T ITPOMHCIIOBOCT1 HA 3aI3HUYHOMY TPAHCTIOPTI

IIpeomem OocniosicenHs — TEXHONOTSI MIKHAPOHUX ITEPEBE3CHb BATOHHUX
Ta TPYMOBUX BIANPABOK HA OCHOBI OPOHIOBAHHS MICIIb B BAHTAKHHUX TOi3/1aX.

Enemenmu nayrxosoi noeusnu ompumanux pesyremamie. B Mexax nanoi
KBaTi(piKamiitHOI poOOTH YIOCKOHAICHO TEXHOJOTII0 MIDKHAPOIHUX TEPEBE3CHD

BaroHHWX 1 TPYIOBHUX BIAMPABOK TIOTIOHOBOT MPOMUCIOBOCTI HAa OCHOBI



¢dopmaiizanii TexHOIOrii OpOHIOBaHHS MICIb B BAaHTWKHHX II0I3JaX B MeXkKax
cuctemu TMS. 3100ynu NoJanbIIoro po3BUTKY:

- mua ¢dopmamizaiii TEXHOJIOTI MIKHAPOAHHX MCPCBC3CHb BAHTAXKIB
TIOTIOHOBOI MPOMMCIOBOCTI BarOHHMMH 1 TPYNOBHUMHM BIJNPaBKaMH Ha OCHOBI
OpOHIOBaHHS MiCIlb B BaHTWXHHUX TMOi3[ax 3a JOMOMOrow cucreMu TMS,
pO3po0JICHO ONTUMIZALINHY MaTeMaTUYHY MOJIENb, SKa JIO3BOJISIE MIHIMI3YBaTU
BUTpAaTH HA pPyX TMOI3JiB Ta MaHEBPOBY poOOTY Ha 3ali3HHYHIH Mepexi 3
ypaxyBaHHAM OOMEXEHb Ha TMPOIMYCKHY CIPOMOXHICTh NITBHMIIb, TEepepoOHy
CIIPOMOXKHICTh CTaHIIM Ta MaKCHUMalbHY KIJIBKICTh BaroHIB y COCTaBl IOi3a.
Po3B’s130Kk AaHOI MareMaTH4HOI MOJENl J03BOJISIE OTPUMATH ONTHUMAaIbHUM IUIaH
MOETHAHH] BAarOHHMX BUINPAaBOK B COCTaBaX IMOI3/MIB HAa BChOMY MapHIPyTi
MEePEBE3EHHS Ta MiHIMI3yBaTH BUTPATH BiAMPABHUKA Ta 3aT13HUL;

- po3poOiieH0 BUMOTM 1O AaBTOMAaTHM30BaHO{ CHCTEMH OpPOHIOBAHHS
MICIIb B BaHTAXHUX MOi3/1aX, 10 J03BOJISIE€ CIIPOCTUTH B3a€MOJIII0 BiJIIPaBHUKA Ta
AUCIETYEPCHKOTO anapary Jjisl MOXKIUBOCT] MJIaHYBAaHHS MEpeBe3¢Hb HA BCbOMY
MapIIpyTi Ha OCHOBI KoHIenii Transportation Management System (TMS)

Marepianu kBai(ikamiiiHOT MaricTepchbkoi poOOTH OOroBOPIOBAINCH HA

MIKHapO/IHIM HayKOBO-TEXHIUHIN KoHpepeHi [1].
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BucroBku

Ha ocHOBI mpoBenecHOTO aHamizy yMOB (PYHKIIOHYBAaHHS TIOTIOHOBOTO
PUHKY MDKHApOJHOI JIOTICTHKM 3pOOJEHO BUCHOBOK IIOJO MOXKJIHMBOCTI
BUKOPHUCTAHHA 3aTI3HHYHOTO TPAHCHOPTY i (POpMyBaHHSA CTaJOi JIOTICTHKA
MIATPUEMCTB TIOTIOHOBOI MPOMMCIIOBOCTI. BaXJIMBO yIOCKOHAIIOBATH 3aJ13HUYHI
BaHTAXHI MIKHAPOJHI IEePEeBE3eHHS BarOHHUMHU 1 TPYMOBUMH BiampaBkamu. Ile
JO3BOJISIE 3AYIUTH HA 3alli3HUYHUN TPAHCTIOPT AOJATKOBI OOCITH IEpEBE3CHb 3
aBTOMOOUTBHOTO.

JLOCIDKEHO TEXHOJOTI0 OpraHizamii MDKHaApOJHUX MEePEBE3EHb BATOHHUX
Ta TpynoBuxX BiampaBok Ha 3anizHuisx €C Ta [IBeiimapii. Busneno, o
BOKJIMBUM  €JIEMEHTOM  3aJly4eHHs  BaHTAXKOBIAMPABHUKIB  TIOTHOHOBOL
MIPOMHCIIOBOCTI IO OpraHizallii mepeBe3eHb € IMABUIICHHS IPO30POCTI Ta HATaHHS
iH(opManii 1S MOKJIMBOCTI TMPUUHATTS CaMOCTIMHUX pillleHb IIOAO0 y4YacTi y
nMepeBe3eHAl Ha 3ami3Huill. [IpakTWUHM AOCBIM MOBIB, 1O OJHUM 13 TaKHX
iHpopMalliiHUX cepeloBUIN Moke OyTu cucreMa Transportation Management
System (TMS).

JUis  ¢popmanmizamnii TEXHOJOTi MDKHApPOJHUX IE€PEBE3€Hb BAarOHHHUX 1
IPYIOBHUX BIANPABOK BaHAXKiB TIOTFOHOBOI IIPOMHKCIIOBOCTI HA OCHOBI OpOHIOBaHHS
MICIIb B BaHT@XHUX I[0i3Aax 3a JgonoMorow cuctemMu TMS, pospobieHo
ONTUMI3allIHY MaTCMAaTHIHY MOJICIb, sIKa TO3BOJISIE MIHIMIZYBaTH BUTPATH HA PyX
MOT3/1iB Ta MAHEBPOBY POOOTY Ha 3allI3HUYHIN Mepexki 3 ypaXyBaHHIM OOMEXEHb
Ha TIPOIYCKHY CIPOMO’KHICTH JUIBHHIIL, TIEPEPOOHY CIPOMOKHICTh CTAHIIN Ta
MaKCHMAJIbHY KITBKICTh BArOHIB Y COCTaB1 MOI3/1a.

Po3pobieni Bumorn g0 aBTOMATH30BaHOi cucremu OpoHroBaHHi (AC
BbpoHioBaHHs) MICIb B BaHTa)XHOMY MOI3/1l Ha OCHOBI KoHuemmii Transportation
Management System (TMS). CtBopena apxiTektypa, iHTepdeiicu KopucTyBada Ta
3alIpOMIOHOBAHA CXEMa B3aEMOJIii 3 JOJMATKOM IS aBTOMATH3aIlil IJIaHyBaHHS

PYXy BaHTaXXHOI BIAMPABKA B MepeK1 HA OCHOBI MATEMAaTHIHOT MOJIEIII.

11



Exonomiude oOrpyHTyBaHHs Bij BOpoBaipkeHHsS TMS I IU1aHyBaHHS
MEepPEBE3CHHS BArOHHUX Ta IPYNOBUX BLAMPABOK HA OCHOBI OpPOHIOBaHHS MICLb B
BaHTAXHUX MOI37aX JOBEJNO, M0 CKOHOMIYHA ¢(ekTuBHICTH 3a mepiog 2025-

2029pp., cTaHOBUTH 0JIM3bKO 30 MJIH. TPH.
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