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AHOTALIA

Jlana kBamidikamiiiHa pobora BkIoyae B cebe 15 cmaimgiB mpescHralii, 89
ApKYIITiB MOSCHIBAJILHOT 3anucku hopMaty A4, 1110 Bktouae 12 pucyHkiB, 2 TabIIHIli,
37 miTeparypHHX Kepel.
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BAHTAXKHUX BAT'OHIB, OIIEPATOPCLKI KOMITAHII.

OO0’eKTOM JIOCHIDKEHHS € MPOLEC YIpPaBJiHHA BaroHOIOTOKAaMH B yMOBax
JIBBIBCHKOI 3aJI13HHUIIL.

MeToo MaricTepcbkoi poOOTH € YAOCKOHAJICHHA TEXHOJOT1l YNpaBIiHHSA
NapKkoM BaHTA)KHHX BaroHIB Ha OCHOBI (pOpPMYyBaHHS MaTeMaTH4YHOI MOJIeNi, sKa
BpaxOBYy€ TCXHOJOTIYHUHN MPOLEC B YIPaBIiHHI MIKHAPOIHHMH BaroHONOTOKAMH B
yMoBax JIbBIBCBKOT 3aJ113HHUII].

VY kBamidikamifiniid poOoTi /st eQeKTUBHOrO YNpPaBliHHS BaroHOMOTOKAMH
pizHuX GopM BIACHOCTI 3aIPOIOHOBAHO ONTHMI3aIlifHY MareMaTHIHY MOJEIb, SKa
aJICKBATHO BITBOPIOE MPOLIEC CYMICHOTO YIpPaBIIHHS MAPKOM BaHTa)KHUX BaroHIB
pizHuX (hopM BIACHOCTI Ta 3a0e3redye CKOPOUCHHS TPAHCIIOPTHHUX BHTPAT 32 YMOBHU
32JI0BOJIEHHS] BUMOT OIepaTopiB Ta 3aJ113HHULII.

Y IOCKOHAJIGHO CTPYKTYpPY iH(OpMaliiiHO-KepyroUuoi CHCTeMH 3 PO3IOALTY
MOPOKHBOTO TAPKY BaroHiB B yMmoBax JIBBIBCBKOI 3ali3HUIN, WOI0 JO3BOJSE

(dbopMyBaTH pallioHaILHUI IJIAH PO3MOILTY MOPOKHIX MDKHAPOHHUX BArOHOMOTOKIB.



ABSTRACT

This qualification work includes 15 presentation slides, 89 pages of an
explanatory note in A4 format, featuring 12 figures, 2 tables, and 37 literature
references.

Keywords: FREIGHT TRANSPORT, CAR TRAFFIC, A FLEET OF FREIGHT
CARS, OPERATING COMPANIES.

The object of the research is the process of managing wagon flows within the Lviv
Railway.

The aim of the master's thesis is to improve the technology of managing the freight
wagon fleet based on the development of a mathematical model that takes into account
the technological process in managing international wagon flows within the Lviv
Railway.

In the qualification work, for the effective management of wagon flows of various
ownership forms, an optimization mathematical model is proposed that adequately
reproduces the process of joint management of the freight wagon fleet of different
ownership forms and ensures a reduction in transportation costs while meeting the
requirements of operators and the railway.

The structure of the information and control system for distributing the empty
wagon fleet within the Lviv Railway has been improved, which allows for the

development of a rational plan for the distribution of empty international wagon flows.
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Beryn

B yMoBax BilicbKOBOTO CTaHy Ta pedOpMyBaHHS 3aJli3HHUHOTO TPAHCTOPTY
VkpaiHu TMOBHHHA OTPHUMATH PO3BUTOK TEXHOJIOTIA oOpraHizaiii BaHTaKHUX
NepeBe3CHb, SIKa 3a0€3ME€UHUTh 3MEHIIEHHS MPOCTOK BaroHIB Ha CTaHILISX. Takoxx
MIOCTa€ HEOOXITHICTh Y CBOEYACHOMY 3aJI0BOJICHHI OTPeO 3aMOBHUKIB B IICPEBE3CHHI1
BAHTAXIB Ta PalllOHAJIBHOMY BUKOPHUCTAaHHI PYXOMOrO CKJIaJly IPH OpraHizauii pyxy
JUISi  BHUKOHAHHS 3alUIAaHOBAHUX OOCATIB IMEpPeBe3¢Hb BaHTaXIB Ha BCIA Mepexi
3aII3HULIL Y KpaiHH, a TAaKOXK 3a0e3redcHHs Oe3IMeKu pyXy.

[TpoBeeHuii aHaN13 opraHizamii 3a1i3HUYHUX BaHTaXXHUX nepeBesedb y CLIA i
KpaiHax €Bponu ta banrii T0BiB, III0 OAHHM 13 OCHOBHHX HaIPSIMKIB YIOCKOHAJICHHS
TEXHOJIOT1i OpraHizailii BaHTaKHUX MEpEeBe3eHb MOXKe OyTH peanizoBaHUI HAa OCHOBI
(dbopMyBaHHS 1 BNPOBAJPKEHHSI aBTOMATH30BaHOT TEXHOJIOTIT yIpaBJliHHA BaHTAKHHUX
NepeBe3CHb, a CaMe YIpaBIiHHS BarOHHHM IapKOM, Ta METOOU iX peaizalii,
3aCHOBaH1 Ha 1HTEJIEKTYyall13allli CHCTEMH Ha BCI1X JIAHKAX TPAHCIOPTHOIO MPOLECY, L0
y CBOI Uepry HaJgacTh THYYKOCTI CHCTEMi Ta TMiIBHIINTE ©(EKTHBHICTH
TPaHCTIOPTHOTO 0OCTYTOBYBaHHS.

MeTor MaricTepcbkoi poOOTH € YJOCKOHAJICHHSI TEXHOJIOTil YIpaBIiHHS
NMapKoM BaHTAXKHHX BaroHiB Ha OCHOBI (JOPMyBaHHA MaTeMaTHYHOI MOJEN, sKa
BpPaxoOBY€ TEXHOJIOTIUHHH MPOIeC B YIPaBIiHHI MIKHAPOJAHHUMH BaroHOIMOTOKAMH B
yMoBax JIbBIBCBKOI 3aJ113HUIIL.

Peanizamis 1miei MeTH notpedye MOCTAaHOBKHM Ta BUPINICHHS HACTYITHUX 3a]1a4
JIOCTIJIKEHHS:

— MPOBECTH aHajli3 MapIIpyTiB MDKHAPOJHUX BaHTAKHHUX TIEpeBe3CHb B
VYkpaiHi Ta yMOB oprai3aiii ekcrutyataiiiHoi podoTu Ha JIbBIBChKIN 3a1i3HHMII;

— MPOBECTH aHAII3 3aKOPJOHHOTO JIOCBIY 3 OpraHizallii ynpaBiIiHHA

BaroHOMOTOKAMH;

— MPOBECTH AaHAN3 BITUM3HAHOTO JIOCBIy 3 OpraHizamli yhnpaBIiHHS

BaroHOIIOTOKaMH;



— PO3pOOUTH MAaTEeMAaTHYHY MOJENIb PO3MOALTY IapKy BaHTAXHHUX BaroHIB Ha
JIHPEKIIIT;

— YIOCKOHAJICHHS iH(opMaLiiHO-KepYHOYOT CHUCTEMH YIPaBJIIHHS
BaroHOMOTOKAMH;

— OOIPYHTYBATH €KOHOMIYHHH e(eKT BijJ BIPOBAIKEHHS 3alPOIIOHOBAHOT
TEXHOJIOT1].

06 ’exmom docnioxcenHs — TPOLeC YNPaBIiHHI BarOHOMOTOKaMH B YMOBax
JIBBIBCHKOI 3aJI13HHUIIL.

Ilpeomem docniddxncernns — MapK BaHTAKHUX BaroOHIB.

Enemenmu nayrosoi noguznu. B xBanidikaitiitiii po6oTi HaJJaHO TEOPETHYHOTO
OOTpYHTYBaHHS TMpolleCy OpraHi3allii YNpaBiiHHA NapKOM BaHTa)XHUX BaroHiB B
yMoBax JIbBIBCHKOT 3aTI3HHUII HA OCHOBI (pOPMYBaHHS ONTHMI3AIlIITHOT MaTeMaTHIHOT
MOJIeJIi, IO JIO3BOJIUTH IMiIBUIIATH e()eKTHBHICTh B YIIPaBIiHHI BArOHOMOTOKAMH Ha
3aJII3HUYHIA Mepexi.

ns ghopmanizayii yiei mexunonocii 6yno enepute chopMOBaHO MATEMATHUHY
MOJIEIb PO3MOMATY TapKy BaHTaXHUX BaroHIB, fka BiJoOpa)kae€ TEXHOIOTTYHUH
npolec yNpaBIiHHS BaroHONMOTOKAMH, SIKY HAJaHO Y BHIJIJII  CyMapHHX
CKCIUIyaTal[iiHUX BHUTpAT 3a Mepioj IUIAHYBaHHS; JOONPAlbOBAHO — KOMILICKC
¢yakmionanpHUX 3amad  cucteMd ACK BIT V3-€, mo BHpImIyIOTECS Ha
ABTOMATU30BaHUX pobounx Micusix (APM) onepaTMBHOTO MepCOHATY MPH PO3MOALTI 1
yIpaBIlliHHI BATOHHUM MapKOM.

3a TeMOK MaricTepcbkoi poOOTH HAJIPYKOBAHO TE3H Y HAYKOBOMY (haXxOBOMY

BHIaHHI [25].



BucHoBkH

VY wMaricTepcekii poOOTI BHpPINIEHO 3aBJaHHS YJAOCKOHAJIEHHS TEXHOJIOril
PO3MOALTY MDKHApOIHHUX BaroHOIMOTOKIB B yMoBax JIBBIBCHKOI 3alli3HUIIl OCHOBI
(bopMyBaHHS aBTOMAaTH30BAaHOI TEXHOJIOTIT yIpPaBJIiHHS MAPKOM BAHTAXXHHX BAarOHIB
Pi3HHUX (OPM BIACHOCTI.

1 AHani3 nokazHukiB poboTu JIbBIBCHKOT 3a1I3HMIII JIOBIB, L0 JIJIi BUKOHAHHS
3a/1aHUX OOCAIIB MEpeBe3eHb HEOOXIJHHUM € JOCTYIl ONEPaTOPChKHX KOMIIaHIH 10
3QII3HAYHOI MEpPEeki, M0 B CBOK HEpry MiJBHINATH KOHKYPEHTOCIPOMOXKHICTH Ta
NpUOYTKH 3aJ113HUYHOTO TPAHCIIOPTY.

2 AHaJi3 OoKa3HUKIB pOoOOTH 3aTi3HUUYHOTO TPAHCIIOPTY BHUSIBUB, 1110 Ha IIPOTSA31
OCTaHHIX POKIB CTIOCTEPIra€ThCs TCHICHIIIS 3HAYHOTO JAe(IIHUTY PYXOMOTO CKIIaIy, a
caMe 3MEHIIeHHS BJIACHOTO BAaroOHHOTO TapKy VYKp3aji3HHI. 3a TakuX YMOB
BAaHTAKOBIIIPABHUK 3alllKaBICHHI B IEpPEBE3CHHI BAHTAXIB BIACHUM pPYXOMHM
CKJ1aJloM abo BaroHamMu ONepaTopchbKUX KoMmaHiil. Ha ocHOBI JIOC/IIKEHb JJOBE/IEHO
HasiBHICTb BHCOKOTO PIBHA KOHKYPEHII Ta 3017bIICHHS YacTKH OMEPaTOPChKUX
KOMITaHIi Ha 3aii3Hull. BCl MOKa3HWKH BKa3ylTh Ha HEOOXIJAHICTh BHPIlIEHHS
3aBJIaHb 3 €()CKTHBHOI'O YIIPABIIiHHS BarOHHUM IIapKOM.

3 AHami3 BITYH3HSHOTO 1 3aKOPJAOHHOTO JOCBIAY MO OpraHi3allii BArOHOMOTOKIB
NOKa3aB JIeIKy OOMEKEHICTh BITYU3HIHUX MeTo/IB. Ile mo-nepiie mor’si3aHo 3 THM,
I10 IIPAKTHYHO BCl BOHHU €JIA00 Opi€HTOBaHI MO0 BHMOT KJII€HTIB CTOCOBHO CTPOKIB
CBO€YACHO1 JocTaBkU. OpraHizailis BaroHOMOTOKIB HA OCHOBI IIUX METOJIIB Ha0yBae
paIlioHaNBHOCTI TIPH BEJIMKHUX 00csrax mepeBe3eHHs. [1iJ] yac pizKOro CKOpOYEHHS
00CATiB TEpeBe3CHHs Ta BTPATi KIIEHTIB HEOOXIHO OpPIEHTYBAaTHCS Ha JOJAaTKOBE
3aJTydeHHs] BAHTA)KOBJIACHUKIB 3 HAJJaHHSAM 1M JIOJIaTKOBHX YMOB Ta TapaHTii.

4 B poOoTi popMati3oBaHO TEXHOJIOTIIO PO3MOAUTY NMapKy BaHTAKHHX BaroHiB
Yy BHUIJIAJI  ONTHUMI3AIiiiHOT MaTeMaTHYHOI Mojeni, 3abe3nedye CKOpOUYCHHS
TPAaHCIOPTHUX BHUTpPAT 3a YMOBH 3aJOBOJICHHS BHMOT OIIEpaTOPIB Ta 3alli3HHIIL.

BanOBYIO"-IH TeOpiIO 00YHCITIOBAJIBHOT CKJ'Ia,[[HOCTi, JJI1 3HAXOJPKEHHSA OIITHMAIIbHOI'O



TUIaHy PO3MOJIiTY BaroHiB 3a MapIIpyTaMd 00paHO eBPUCTHYHHH METO/I, 3aCHOBAHHM
HAa MAaTEMAaTHYHOMY arapaTi ICHCTHYHHMX aJTOPUTMIB, SIKHH BpaxoBye Ipolec
PO3MNOJIUTY MapKy BAaHTa)KHUX BaroHIB Ha 3aT13HUYHINA MEpexi.

5 Jna indopmaiiifHOi MiATPUMKH OpraHizalliiHOl CTPYKTYPH YIpPaBIIiHHS
3alPONOHOBAHO YIOCKOHAJIMTH  aBTOMATH30BaHY CHUCTEMY VIPABIIHHS MapKoM
BAHTXXHUX BAaroHiB, sKa 3B’Si3aHa 3 ABTOMATH30BAaHUMH POOOUYMMH MICISIMH Ha
JUPEKINi, 3 peaizaliclo po3MOAUICHOT CHCTEMH MIATPUMKH MPUHHATTS PIIICHb IS
(GopMyBaHHS PaliOHAILHOTO TUIAHY PO3IMOJILUTY TOPOXKHIX BaroHiB. Ha ocHOBI 1bOT0O
OJICP’KaHO MOXKJIMBICTh IIJBHIIMTH SKICTh IEPEBI3HOrO Ipolecy B 00sacTi
MOi3J0yTBOPEHHA 3aBAAKH MiHIMI3aIlli 4acy MPOCTOIO BaroHiB Ha CTAHIIIT.

6 ExkoHoMmiuHe OOTpyHTYBaHHS 3ampONOHOBAHMX 3aXOJliB JIOBEJO, IO
BIIPOBA/KCHHS BIJNOBIAHOI TEXHOJIOTIi PO3MOJAUTY MOPOKHBOTO TMapKy BaroHiB
JIO3BOJIsiE€ oJiepkaTH 1o 6 % BHUBUILHEHHS BaroHiB 3a paxXyHOK 3MEHIICHHS MPOCTOIO
BaroHiB Ha ctadilii. OuikyBaHUH CyMapHHI €KOHOMIUHHUIT eeKT 3a pO3paxyHKOBHIl
nepiog 3 ypaxyBaHHSIM KOCQiIlieHTY MpHUBEACHHS ckimagae 3112,38 tHc. rpH., MO

N1TBEP/KYE PalllOHATBHICTh 3aIPOIIOHOBAHOT MOJIEII.
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