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AHOTAIIIA

KeamidikanifiHa pofoTa MICTHTE INpe3eHTaniro 3 12 cnadniB Ta MOSACHIOBAIBHY
3amHCKy oOcAroM 67 apkymiB ¢opmary A4, mo Brmodae 16 pHcyHKIB, 1 Tabmung ta 20
NiTepaTypHHX IKepel.

KmouoBi cnosa: TEXHIUHI CTAHINI, MICIIEBA POBOTA, OIIEPATHBHE
IUIAHYBAHHSY, MATEMATHUYHA OIITUMIBAIIIITHA MOJIEJIb,
ABTOMATHM3AIIIA.

OG0’ eKTOM JOCTIKEHHA € IIPOleC OpraHi3alil BAHTAXKHHX 3aTi3HHIHHX [epeBe3eHb.

MeToK IOOCTIIKSHHA € MiIBHINEHHS e(eKTHBHOCTI (YHKIIOHYBAHHA TeXHIYHHX
CTaHIIH MIJIAXOM ONTHMI3allll TEXHOJIOT] YIpaBIiHHA MiCIIEBOK poboTol0.

B paMkax pofoTH IpOBeIEHO aHAli3 CYYacHOTO cTaHy Ta mpolieMm oprasizaiil
BaHTaKHHX I[EpEBe3€Hh HA YKPalHCBhKIH 3aji3HHIN, 30KpeMa IOCHUDKEHO IHHAMIKY
KJIIOYOBHX €KCILTyaTalllHHHX ITOKa3HHKIB, IO CBLIYATH PO 3pOCTAaHHA IIPOCTOIB BaroHIB
Ha TEXHIYHHX CTaHIAX. PO3MIAHYTO CBITOBHH [OCBiJ OpraHizaiil BarOHONOTOKIB Ta
VIIpaBIiHHA CTAHIIAMH. Ha OCHORI IIPOBeIeHOI0 aHamizy (opMali3oBaHO TEXHOJIOTIIHHH
Ipolec OIEePaTHBHOIO IUIAHYBAaHHA MicIIEBOl poOOTH 3 BHKOPHCTAHHAM alapary Teopil
po3knanie. Po3poOneHo MaTeMaTHYHY MOIeNb Ta BHPIMIEHO ONTHMIi3alliiHy 3amaqy
noOyIOBH ONepaTHBHOIO ILTaHY, CIPAMOBAHOIO HAa MIHIMIi3allil0 IIPOCTOK BaroHIB Ta
BHTpAaT MaHEeBPOBHX 3aco0iB 3a paXyHOK TiCHOI iHTerpauii .

Oco6nHBy yBary NOpHAiTeHO (OPMYBAaHHIO BHMOT [0 aBTOMAarH30BaHOI CHCTeMH
OIEPATHBHOTO ILIAHYBAHHSA, iHTeTPOBAaHO1 B iCHYIOYY iH(QopMamiHHy cTpyKTypy ACK BII
V3 €, BKIYar4H po3polKy apXiTeKTypH Ta iHTepdeHcie APM 114 oINepaTHBHOIO
nepcoHamy. OLiHeHO eKOHOMIYHY eeKTHBHICTE, AKa JOCATAETRCA MEPEBaAXKHO 3a PaXyHOK
CKOpPOYeHHSA TPHBATOCTI 000pOTY BAHTAKHOTO BaroHa.

PesynbratH poOOTH cCcHOpAMOBaHI Ha IMIIBHINEHHA INPOAYKTHBHOCTI TEeXHIYHHX
CTaHIH, IOKpAIeHHA fAKOCTI TPAHCIOPTHOIO CEpPBICY I BaHTaKOBIACHHKIB Ta

MiIBHINEHHA KOHKYPEHTOCIPOMOKHOCTI 3a1i3HHIHHX NepeBe3eHb B IILI0MY.



ABSTRACT

The qualification work comprises a presentation of 12 slides and an explanatory
note of 67 A4 pages, which includes 16 figures, 1 table, and 20 references.

Keywords: TECHNICAL STATIONS, LOCAL WORK, OPERATIONAL
PLANNING MATHEMATICAL OPTIMIZATION MODEL, AUTOMATION.

The object of the study is the process of organizing freight railway transportation.

The purpose of the study is to improve the efficiency of technical stations by
optimizing the technology for managing local work.

The work includes an analysis of the current state and problems of freight
transportation organization on the Ukrainian railway, specifically examining the dynamics
of key operational indicators that indicate an increase in wagon idle time at technical
stations. World experience in organizing wagon flows and station management is
considered. Based on the analysis, the technological process of operational planning for
local work has been formalized using scheduling theory. A mathematical model has been
developed and an optimization problem for constructing an operational plan has been
solved, aimed at minimizing wagon idle time and shunting resource costs through close
integration.

Particular attention is paid to formulating requirements for an automated operational
planning system integrated into the existing information structure of the ASC VP UZ E,
including the development of architecture and interface for AWP of operational personnel.
The economic efficiency, achieved primarily through reducing freight wagon turnaround
time, has been assessed.

The results of the work are aimed at increasing the productivity of technical stations,
improving the quality of transport services for freight owners, and enhancing the

competitiveness of railway transportation as a whole.
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Betyn

Cdepa 3aTi3HHIHHX BaHTaXKHHX II€peBe3eHb B CyJacHHX YMOBax (DYHKIIOHYE AK
apeHa TOCHIEHOI KOHKYpPEHINl MK PpIi3HHMH BHIAMH TpaHCOOPTY, e KIHI0BHMH
NeTepMiHAHTAMH KOMEPIIHHOTO VCIiXy BHCIYNAIOTH CTIHKICTE Ta Oe3BLIMOBHICTE
TpaHCHOPTHOI cHCcTeMH. Ha 11 onepaunidHy e(eKTHBHICTH CYTTE€BO BIUITHBAKOTH 30BHIIIHI
(dakTOopH riaobansHOro MacmrTaly, BEIOYAKYH €KOHOMIYHY TYpPOYIEHTHICTE, HACIiIKH
maHIeMiHHHX o0MeKeHB Ta KPH3H B IreonoliTHYHIH cdepi, AKi ¢GopMyHOTs I0IATKOBI
CTPeCcOBi YMOBH Ul JIOTiCTHYHHX ONepaTopiB. B KOHTEKCT1 BHYTPIMHIX (QYHKIIIOHAIBHHX
npobneM ocoOGIHBOL BarH HaOyBarOTh IIHTAHHA, [IOB'A3aHI 3 HeNOMiKaMH B MeXaHi3Max
OllepaTHBHO--KA/IHIAPHOI0 IUIAHYBAHHA Ta KepyBaHHA IIepPEeBi3HHMH IIpollecaMH, MIO
MepelKoIAac JOTPHMAHHIO TapaHTiH Mepel 3aMOBHHKAMH Ta PAlliOHAIBHIH OpraHizamii
CXeM [OCTABKH BaHTaXiB. BINNOBIAHO 10 IM0N0keHs HalioHANBEHOI TPaHCIOPTHOL
cTparterii, Mo BH3HaYa€ PO3BHTOK ramyzi 1o 2030 poky, 0OHHM 3 IOJIOBHHX NPIOPHTETIB
MOIEPHI3allil € ITHPOKEe 3aCTOCYBAHHA aBTOMATH30BaHHX CHCTeM KepyBaHHA pyxoM. Came
TOMY HAyKOBHH IIONIYK Y HAaOpsAMKY BIOCKOHAJIEHHA METOIOJNOr OpraHizamil
BaHTAKOIMOTOKIB Ta CTBOPEHHA e()eKTHBHHX IHCTPYMEHTIB OINEpPaTHBHOTO YIIpPaBIiHHA
TEXHOIOTYHHMH CTAHIIAMH HaOyBae XapakTepy HarajibHOI IIpaKTHYHOl 3ajadi id
YKpalHCBKHX 3ali3HHNG. CTyIiHb BaAJIHBOCTI JaHOI TeMH OOYMOBIEHHH 3HAa9IHHM
MOTIpIMIeHHAM KIIOY0BHX eKCIUTyaTalllHHHX IHIHKATOpPIB BaHTAXKHOIO cerMeHTy AT
«YKp3ali3HHIg». CTAaTHCTHYHI JaHi CBiT9aTk PO CYTTEBE 3pPOCTaHHA TPHBAIOCTI
BHMYINEHOTO IMPOCTOK) BaroHIiB IIiJ] BaHTaXHHMH OIEpallifiMH, fAKE 3a OCTAaHHE
IecATHPIY4YA CTAaHOBHTH NpHOMH3HO 30 roanH. IlapanensHO CHOCTEPIracTbei TeHIeHIid
0 CKOpodeHHA OOCATIE BaHTaxo000iry OB HiK HAa 4YBepTh IPH OINHOYACHOMY
MOJOBXKEHHI IHKIY o00pOTy BaroHa IOHAX Y JBa pasH. OyHIaMEHTaIbHOK IPHIHHOIO
TaKol HETATHBHOI JTHHAMIKH € KDHTHYHe CKOPOYeHHS NapKy TATOBHX 3aco0iB: KUIBKICTB
EKCIITyaTalliHHHX MaricTpalbHHX JOKOMOTHBIE BAHTAKHOIO IIPH3HAYEHHA 3MEHINHIACH
Ha noHan 20%, a MaHeBpOBHX — OineIn Hix Ha 40%, mo opMye CTPYKTYPHHH OeilHT

OOTY:KHOCTeH [a 3ale3medeHHA pyxy Moi3miB. 3pocTaHHA BHIPAaTHHX CTaTed,



COpHYHHEHEe 30UIbINEeHHAM TPHBAIOCTI 000pOTY PYXOMOIo CKIamy, cTalo (axropoM
NiNBHINEHHA TapH(iB Ha mnepeBe3eHHA. JledilHT BaroHHOTO pecypcy TaKoXK oOOMexye
MOZIHBOCTI TPAHCIIOPTHOL CHCTEMH MO0 MOBHOTO 3aJ0BOIEHHS 3allHTIB IIPOMHCIOBOCTI
Ta arpoceKkTopy. BaiIHBHM acmeKToM NOpoOlIeMH € HH3bKAa e()eKTHBHICTH KepyBaHHA
BarOHOMOTOKAMH Ha TeXHIYHHX CTaHOigX. g 1I [oJoJIaHHA HeoOXioHe HAayKOBO-
MeTOoNH4YHe 3ale3medeHHd, fAKe MolArae y dopmanizamnii CTAaHUIHHHX TeXHOIOTT9HHX
IpolleciB Ha OCHOBI MAaTeMaTHYHOIO MOJENIOBAHHA Ta BH3HAYeHHI KpHTepialbHHX
nmapaMeTpiB I MaHOYTHIX ABTOMATH30BAHHX CHCTeM IIIaHYBAaHHA. TakHH Miaxin
N03BOJIHTE ONTHMI3YBAaTH QYHKIIOHYBAHHA BYIIOBHX CTaHINH, MIHIMI3yBaTH oIlepalliHiHi
BHTPATH Ta MJBHINHTH 3aralbHy NPOIYKTHBHICTH BAHTAAKHOIO KOMIUIEKCY. KoMIIIekcHe
BHpIIIIEHHA 3a3HAade€HHX 3aBIaHb CTBOPHTh MepPeOyMOBH 1A cTaOlIBHOTO, AKICHOTCQ Ta
€KOHOMIYHO JOCTYIHOIO 3aJOBONEHHA MoTpe0 pHHKY B 3ali3HHYHHX BaHTAKHHX
nepeBe3eHHAX Ha TEPHTOPil YKpalHH.

Memoro pooomii € MABHINEHHA e()eKTHBHOCTI (PYHKIIOHYBaHHA TEXHIYHHX CTAHINIH
IIIAXOM OITHMI3allil TEXHOIOT 1l yIpaBIiHHA MiCIIEBOK podoTol0.

O0’exm 00CNi0NHCeHHs — TIPOLleC OpTaHi3allil BAHTAKHHX 3aTi3HHTHHX [IepeBe3eHb.

Ilpedomem OOCTIOMHCEHHA — TEXHOJIOTiA OIIEpaTHBHOIO IUIAaHYBaHHA pOOOTH
TEeXHITHHX CTaHIIiH.

14 NocATHEHHA BH3HAYEHO! MeTH HeoOXiTHHM € BHKOHAHHSA HACTYIIHHX 3aBlaHb:

- IPOAaHAII3yBaTH CYYacHHH CTAaH BaHTAXKHHX 3a/l13HHYHHX [lepeBe3eHb Ha IiICTaBi
TNOCIIIKEHHS eKCIUTyaTalliHHHX [TOKa3HHKIB po0OTH minpo3aimiB AT « YKp3alIi3HHIA»;

- BHBYHTH BIiTYH3HAHHH Ta 3apyOULKHHH [OCBiN oOpraHizamii (QyHKLIiIOHYBaHHS
TeXHIYHHX CTAHIIH Ta iIeHTH(QIKYBRAaTH (akTopH, MmO OOYMOBIIKTE I[epeBHINEHHS
HOpPMAaTHBHHX IIPOCTOIB BaroHiB Ha JaHHX 00'€KTax;

- po3poOHTH ¢opMalbHy MOIEelIbh IMPOLECY ONEPAaTHBHOTO IUIaHYBaHHA poOOTH
TeXHIYHOI CTaHIIil, M0 iHTerpye MiACHCTEMY MiclieBol po0oTH;

- 3aIpOINOHYBAaTH MpaKTHIHY peali3allilo po3polieHol MoAenl Y BHITIANI CHCTEMH
MITPHMKH NpHHHATTA pimeHs (CIINIP) ana BopoBamkeHHA B APM omnepaTHBHHX

MpaliBHHKIB CTaHIIIH Ta B icHy1049y cHcTeMy ACK BII V3;



- BHKOHATH OIIHKY €KOHOMIYHOI JOIiTBHOCTI BIPOBAKEHHS 3allpONOHOBAHOIO
PiIeHHS.

Hayxoea HOU3HA OMPUMAHLX pe3yIemanis:

VIOCKOHAIEHHO

— MOJIeNb KepyBaHHA ONepalliHHO TiNIBHICTIO TEXHITHHX CTaHIIH;

— Ipolleaypy o0yI0BH OIlepaTHBHOTO IUIAHYBaHHA POOOTH TeXHIYHHX CTaHIIIH;

— (yHKIiOHANTEHHH KoMILTekc cHcTeMH ACK BIT V3 mumgxoM iHTerparii B il
CIPYKTYPY MONyIA MiATPHMKH NPHHHATTA pimeHs 01d APM omepaTHBHHX KepiBHHKIB
TeXHITHHX CTaHIIH.

INyvonikayii. BIOmoBiTHO OO0 TeMH MaricTepchkol KpamidikariHHol poloTH

omyOmikoBaHo 2 Te3H gomoeimi [1,2].



BHcHOBKH

TeXHi4Hi CTaHIIil CTAHOBIIATE OCHOBHY JIAHKY MiICHCTEMH BAaHTaKHHX IlepeBe3eHb B
paMKax 3ali?HHYHOI TPAHCHOPTHOI CHCTEMH VYKpaiHH. BinnoBinHo, GyIb-AKi 3aXO0H,
CIpPSAMOBaHI Ha MOJEpHI3allil0 TEXHONOIril BaHTAXKHHX 3ali3HHYHHX IIepeBe3eHb,
000B’A3KOBO MalOTh 0a3yrOBAaTHCS Ha BIOCKOHANIEHHI Ta ONTHMi3alil (yHKIIOHYBaHHSA
caMe IHX By3JIOBHX IIYHKTIB.

CTaTHCTHYHHH aHali? OCHOBHHX TeXHIKO-eKCIUTyaTalliHHHX NOapaMeTpiB poGoTH
MMiICHCTEMH BaHTAKHHX NepeBe3eHb 3a(ikcyBaB CTiIHKI HeTaTHBHI TeHIeHNil, Cepel HHX —
3011BIIEHHA  TpPHBAJIOCTI 000pOTy BaHTaKHOIO BaroHa, a TaKOX 3HHKEHHA
NPOAYKTHBHOCTI BHKOPHCTAHHA pYyXOMOIO CKiIany, INO BHpPaKaeTbCAd Y [AaliHHI
cepeIHbOo000BOT0 IIPOOITy TOKOMOTHBIB 1 1000BOI0 HaBAaHTAKEHHA BaroOHIB.

3 MeTOW BH3HAYeHHsA palllOHAIbHHX IUIAXIB IIONO/IAHHA KDH30BHX fABHIN Ta
MiIBHIIEHHA e(QEeKTHBHOCTI H KOHKYPEHTOCHPOMOXKHOCTI BITYH3HAHHX BaHTaXKHHX
nepeBe3eHb Oyl0 NpPOBENEHO MOCHiMKeHHA TeXHONOrIH YIPaBIiHHA Ha 3ali3HHIAX
€pponH Ta CIIIA. TlapanedsHO NpPOAHANI30BAHO BITYH3HAHHH [OCBLO OpraHi3amil
BarOHOMOTOKIB Ta YNPABIiHHA TEXHITHHMH CTaHIIIAMH.

Pe3ynbTaTH aHali3y BHABHIH 3arpo3IHBl TeHIeHIIl: IIOCHIEHHA 3pOCTaHHA
[IPOCTOIB BaroHIB Ha TeXCTAHLiAX, 30iIbIMeHHA O0OpOTYy BaroHa Ha TII KPHTHYHOIO
(pi3HIHOTO 3HOCY BHPOOHHYHX (OHIIB 3ali3HHIN Ta CYITEBOI HecTaOiTBHOCTI OOCATIB
nepepe3eHb. [IoripimeHHs IHX KiTBKICHHX 1 AKICHHX 1HIHKATOPiB BHKOPHCTaAHHA PYXOMOTO
cknany Oe3mocepelHBO 3arpoOAye MAcOBHM IIOPYIIEHHAM TEPMiHIB JOCTABKH BAHTAXKIB,
[0 MOKE CIPHYHHHTH 3Ha49HI QiHAHCOBI 30HTKH 17141 AT «VEp3aIi3HHIA»,

Adna pBHpimeHHA niel npobGrnemH Oyno 3ailicHeHo (¢opManizalilo Mpolecy
ONEepPaTHBHOTO IIIaHyBaHHA PoOOTH TeXHIYHOl CTaHIl 3 BHKOPHCTAaHHAM amapaTy Teopil
po3knanis. Po3poOieHo BUANOBIAHY MaTeMaTHIHY MOZelb Ta BHPIMEHO ONTHMI3AlliHHY
3a1ady moxo MoOymoBH ONEPaTHBHOIO IUIAHY, OpPIEHTOBAHOTO Ha TrapaHTOBaHe

JOTPHMAaHHA Y3r0MKeHHX TepMiHiB JOCTaBKH.



CdopmoBaHO BHMOIH [0 IiHTerpamii po3B’fA3aHHA [OaHOlI 3ajadi y BHITIAMII
ABTOMATH30BaHOI CHCTEMH OIEPaTHBHOIO IIIAHYBAaHHA B KOHTYpP OVHKIIH, MmO
peamizyroTtbea cHcTeMorw ACK BIT V3 €. BH3Ha4eHO OCHOBHI YMOBH 11 IIPAKTHYHOIO
BIPOBa/LKeHHA Ta BHKOPHCTAaHHSA Ha aBTOMAaTH30BAHHX pPo0OYHX MicISX ONepaTHBHOIO
NePCOHAITY CTaHIIIH.

Ha migcraBi 3alpollOHOBAHOI MOIeli CTBOPEHO IIPOTPaMHHH KOMIUIEKC Ta
MpPOBEIEHO iMiTalliliHe MOJelOBaHHA. BHKOHAHI pPO3paxyHKH eKOHOMIYHOI e(eKTHBHOCTI
Bil BOPOBAKEHHS CHCTEMH, $KA JOCATA€ThCA MEpIN 3a BCe 3a PaxXyHOK CKOPOYeHHSA
TPHBAIOCTI 000pOTY BaHTAXKHOIO BaroHa. CyMapHHH OYiKyBaHHH €KOHOMIYHHH e(eKT 3a
pO3paxyHKOBHH Nepioll, NpHBeJeHHH IO YMOB IIepIIOro pPoOKY, CTaHOBHTE 1282 mMiIH
ITPHBEHb, MO 00 €KTHBHO MIATBEPKYE HOLLIBHICTh 1 PalllOHATBHICTh 3alpPOIIOHOBAHOTO

MMIXOIY.
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