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OO0’€eKTOM JOCHIKEHHS € YIOCKOHAJICHHs TMEepPEeBE3eHb Yy 3alli3HUYHOMY BY3J1 Ha
OCHOBI ONITUMI3AIlIITHOT MO/IeTi pOOOTH MEPEAATOYHUX MOi3/1iB 1 aBTOTPAHCIIOPTY.

MeToro AOCIIKEHHsI € ONTUMI3allisl TIepeBe3eHb Y 3aJi3HUYHOMY BY3Jl1 HA OCHOBI
noOyI0BH 1 peaiizaiii ONTUMI3alliiHOI MoJiell poOOTH TMepelaTOYHUX TMOi3dIB 1
aBTOTPAHCIIOPTY.

Ha ocHOBI 3acTocyBaHHsS MAaTeMaTHYHOIO arapaTy posmupeHux mepex Ilerpi
moOy/J0BaHO MOJIeNIb PO3BE3CHHS BAaHTAXy aBTOTPAHCIIOPTOM 3aJI3HMIN JI0 KIIIE€HTIB, SIKI
HE MaloTh 3aJi3HUYHUX KoJid. Takox moOymgoBaHo Mojenb (GOpMYBaHHS MEepeIaTOUHUX
MOI3/IIB K OaraTOrpyNHUX Ha COPTYBaJIbHIM craHmii. Peamizamisi naHux Mojenei
JI03BOJIUTH CKOPOTUTH IMPOCTIN BaroHa Ha BaHTaXHIA CTaHIi, MIJBUIIUTH €()EKTUBHICTh
BUKOPUCTAHHS PyXOMOTO CKJIaAy 1 MOKPAIIUTH 1HIII €KCIUTyaTallliH1 TOKA3HUKH.

YnockoHaneHo (YHKIIOHANBHUN CKIAJ Ta CTPYKTYPY KOMIUIEKCY KOMIT IOTEPHOT
Mepexi 1 IHTepeicIB MPaliBHUKIB, IO J03BOJIIE€ B ONEPATUBHOMY PEXHUMI Y3rOJKyBaTu
MICLIEBY POOOTY 3aJII3HUYHOTO 1 aBTOMOOLJILHOTO TPAHCIIOPTY.

ABSTRACT

This qualification work includes 11 presentation slides, 82 pages of an explanatory
note in A4 format, featuring 20 figures, 3 tables, and 31 literature references.

Keywords: RAILWAY JUNCTION, PETRI NETWORK, TRANSFER TRAIN,
MULTI-GROUP TRAIN, ROAD TRANSPORT, INFORMATION TECHNOLOGY.

The object of the study is to improve transportation in a railway node based on an
optimization model of the operation of transfer trains and motor vehicles.

The purpose of the study is to optimize transportation in a railway node based on the
construction and implementation of an optimization model of the operation of transfer
trains and motor vehicles.

Based on the application of the mathematical apparatus of extended Petri nets, a model
of cargo delivery by rail vehicles to customers who do not have railway tracks was built. A
model of the formation of transfer trains as multi-group at the sorting station was also
built. The implementation of these models will reduce the downtime of a car at the freight
station, increase the efficiency of the use of rolling stock and improve other operational
indicators.

The functional composition and structure of the computer network complex and
employee interfaces have been improved, allowing for the operational coordination of
local rail and road transport operations.
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Beryn

Ha 3ami3amyHOMY TpaHCHOPTI OJHHMM 13 OCHOBHHMX HAIPSMKIB ITiIBUIICHHS
€(EeKTUBHOCTI TEXHOJOTIYHUX MPOIECIB Y JAHUW Yac MOCTA€ YIOCKOHAJICHHS CUCTEMHU
VOpaBITIHHS TIEPEBE3CHHSIMH Ha OCHOBI pecypco30epexeHHs Ta BIPOBAKCHHS
iH(pOpMaIITHUX TEXHOJIOTIA, B TOMY YHCJ1 aBTOMAaTH30BaHMX poOouux Micip (APM)
ONepaTMBHUX MpaliBHUKIB. Lle y cBOIO uepry BUMarae po3IMMpPEeHHS (PYHKIIOHAIBHUX
MOXJMBOCTeH 1HQOpMamiiHUX Ta 1HGOPMAIIHHO-KEPYIOUHX CHUCTEM 3aJi3HUYHOTO
TPAHCIOPTY JJII MOXMJIMBOCTI BCEOIYHOTO 3aCTOCYBaHHS IEPEJOBUX METOMIB Yy
nepeBi3HOMY TIporieci 3ami3Huis [1, 2].

OpHier0 3 BaXIMBUX CKJIAJOBUX EKCIUTyaTamiiHOi poOOTH  3alliI3HUYHOIO
TPAHCIIOPTY € MicIieBa Po0OTa 3aTI3HUYHUX BY3JIIB Ta BAaHTAXHUX CTAHIIHN SIK €JIEMEHTIB
JAHUX BY3IIB.

JlocniKeHHsT TEXHOJIOT1] MICIIEBOI pOOOTH 3aTi3HUYHUX BY3JIB Ta B3a€EMOII 3
BAHTaKOBJIACHUKAMU MOKa3aJId, 110 1ICHYI0Ya TEXHOJOTISI JOCTaBKM BaHTaX1B HEraTUBHO
BIUTMBA€E HAa €(DEKTUBHICTh MEPEBE3EHb Ta TEPMIH JOCTABKM BaHTAXy Y€pe3 3HAUHI MPOCTOL
BaroHiB Ta BaHTAX1B HA CTAHIIISIX HABAHTAKCHHSI-BUBAHTAXKEHHSI.

TakuM YUHOM, axkmyaabHicmb memu OOYMOBJIEHA HEOOXITHICTIO IiJIBUIIICHHS
pIBHS ~ CHUHXpOHI3alii poOOTH CTaHIIM  3ali3HUYHUX BY3JIIB MDK c0o0oOr0 1
BaHTaXOBJACHUKAMHW Ha OCHOB1 BIPOBA/DKCHHS 1HHOBAI[IMHUX TEXHOJIOTIA MiCIIEeBOi
poGotu. Lle 103BOAUTH 3MEHIIUTH COOIBAPTICTH MEPEBE3€Hb, MPUCKOPUTH JOCTABKY Ta
MIJBUIMTH CXOPOHHICTh BAHTaXy, CKOPOTUTH MOTPeOY B EHEPrOHOCIAX, 3MEHIIUTH
HAaBaHTAXXEHHSI Ha aBTONIUISIXM 1 30€perTd eKOJIOTIYHUW CTaH HaBKOJHUIITHBOTO
CepeIOBHUIIIA.

Memow podomu onTuMizallis TEpPeBe3eHb y 3alI3HUYHOMY BY3Jl Ha OCHOBI
moOy/IoBM 1 peaizallii ONTUMI3aliifHOT Mojeli poOOTH MEepPeAaTOYHUX MOI3IIB 1
aBTOTPAHCIIOPTY.

J{nst foCSTHEHHST METH HEOOX1/THO BUPIILICHHS PsITY 3a/1a4:

- aHaJII3 ICHYIOUMX TEXHOJOrH poOOTH MepeAaTOYHUX MOi3/iB 1 aBTOTPAHCIIOPTY Y

3aJII3HUYHUX BYy3JaX 1 HAYKOBHX PO3pO0OK 3 iX YIOCKOHAJICHHS;



- MOJCNIIOBaHHS pOOOTH TOI3MIB 1 aBTOPTAHCIOPTY 1 BHU3HAYEHHS BXITHUX
napaMmeTpis;

- ONTUMI3aIliiHE MOJeIoBaHHAd (POpMyBaHHS TEepEJATOYHUX TMOI3IIB  SK
0araTorpymnHux;

- YIOCKOHaJeHHs 1H(GOpPMAIIHHO-KEPYIOUOi CHCTEMH 3alli3HUYHOTO BY3/la IS
onTUMI3aIlli poOOTH MOi3/iB 1 ABTOTPAHCTIOPTY;

- BU3HAQUEHHS EKOHOMIYHOI €(EeKTHUBHOCTI BiJl yIOCKOHAJIEHHS MICIEBOI pOOOTH
3aJII3HUYHOTO BY3JIA.

TakuM YHUHOM, B SIKOCTI mpeOmema O00caioyceHHA Yy JaHiil KBamidikamiiHin
poOOTI BUCTYyMAE 3aJII3HUYHUN BY30J1.

006’ckm Oocnioxycenna — yIOCKOHAJICHHS TEPEBE3CHb Y 3aI3HUYHOMY BY3J1 Ha
OCHOBI ONTHUMI3aLIAHOT MOJIEIl POOOTH MEPEJATOYHUX MOI3/1B 1 aBTOTPAHCIIOPTY.

Memoou oocnidrycenna. HaykoBi pochipkeHHs 0a3ylOTbCs Ha BUKOPUCTaHHI
MaTeMaTUYHUX arapaTiB Teopii po3mupeHux mepex [lerpi, Teopii WMOBipHOCTEH Ta
MaTeMaTUYHOI CTATHCTHUKH.

Enemenmu naykoeoi Ho6u3HU OMpuUManux pe3yivmamia.

- BOEpIIE  YJOCKOHAJIEHO  TEXHOJIOTiI0  OOCIYroByBaHHS  BIJAJICHUX
BAHTAKOBJIACHUKIB 3aJI3HUYHOTO By3Jia Ha 0a3i JOCTaBKH BAHTAXXy aBTOMOTPAHCIIOPTOM
IT1JT JUCTIETYEPCHKUM KEPIBHUIITBOM 3aJIi3HUII HA OCHOBI IMITAIlIHHOT MOJEIl Yy TepMiHaX
MaTEMaTHYHOTO armapaTy po3mupeHnx mepex [letpi;

- JI0OIPAIlbOBaHO MOJENb (POPMYBaHHS TMEpeJaTOUYHUX TIOI3/iB, fKa JO03BOJISAE
CKOPOTUTU MIDKOIIEpAIliiHI MPOCTOI PyXOMOI0 CKJIaay 1 BUTpaT HA MAaHEBPOBY poOOTY Y
3aJII3HUYHUX BY3JIaX;

- I0OTPAI[bOBAHO CTPYKTYPY 1H(GOPMAIIIHO-KEPYIOUOT MEPEXKI 3aII3HUYHOTO BY3JIa
B yMOBax (pyHKI[1OHYBaHHS MOJieJll pOOOTH MEePEeJaTOUYHUX MOI3/1B 1 aBTOTPAHCIOPTY.

I[To Temi kBamiikamiiHOT pOOOTH aBTOPOM OIMYyOIIKOBaHY OJIHY HAyKOBY mpaiito [4].



BucHoskn

Y poboTi nmpoBeneHi JOCTIHPKEHHS 3 ONTUMI3allil IepeBe3eHb Y 3aTi3HUYHOMY BY3i
Ha OCHOBI1 MOOY/IOBH 1 peasizallii onTUMI3aIliitHOI MoJel poOOTH NepeIaTOYHUX MOi3/iB 1
aBTOTPAHCIIOPTY.

[Tpu ubomy OyJ0 BUPIIIIEHO HACTYITHI 3a/1a4i:

- TIpOaHaNi30BaHI ICHYIOUYl TEXHOJIOTIi poOOTH TepeAaTOYHMX MOi3IaiB 1
aBTOTPAHCIIOPTY y 3aJTI3HUYHUX By3J1aX 1 HAYKOB1 pO3pOOKH 3 iX YJOCKOHAJICHHS,;

- TPOBEJCHO MOJEIIOBaHHS pPOOOTH TMOi3/IB 1 aBTOTPAHCIOPTY 1 BU3HAYCHHS
BXIJTHUX ITapaMeTPiB;

- MIPOBEACHO ONTHMI3alliiiHE MOJEIIOBAHHS (DOPMYBaHHS NEPEAATOYHUX MOI3/IIB K
OaratorpymnHux;

- TPOBEICHO YAOCKOHAJECHHA 1H(POpPMAIIIHO-KEPYIOUOi CHUCTEMHU 3aJlI3HUYHOTO
By3J1a JJI1 ONTUMI3AIlli pOOOTH MOI3/1IB 1 aBTOTPAHCIIOPTY;

- BHU3HAUY€Ha EKOHOMIYHA €(EKTHUBHICTh BIJ YJOCKOHAJEHHS MICIEBOI POOOTH
3aJII3HUYHOTO BY3J1a.

[ToOynoBaHO MaTeMaTUYHy MOJIEIb Ta PO3pPOOJICHO 3aX0I1 3 ONTUMI3allll JOCTABKU
BAHTAXy aBTOMOOUIFHUM TPAHCIIOPTOM 3aTI3HHUIN JIO BiIJATICHUX KIIIE€HTIB, SIKI HE MAlOTh
0e3MmocepeTHbOr0 IOCTYNY /10 3aJII3HUYHUX KOJIH.

Peanizariss Mozemn oOCIyroByBaHHSI BaHTa)KOBJIACHUKIB TMPHU JOCTABIIl BAHTaXY
aBTOTPAHCIIOPTOM 3aJI3HUIIl JIO3BOJUTH TIJBUIIUTH ONEPATUBHICTH OOCITYrOBYBaHHS
BaHTA)XKOBJIACHUKIB Yepe3 MPUCKOPEHHS JTOCTaBKU Ta MiABUIICHHS CXOPOHHOCTI BaHTAXY,
a TaKOX HaJaHHS BaHTAXKOBJIACHUKAM THYYKHX HOCIyr. OnTuMizallis JOCTaBKH BaHTaXIB
TaKOXK JO03BOJISIE CKOPOTUTHM MOTpeOy Yy KOIITOBHOMY pIJIKOMY MaliuBi, 30epertu
€KOJIOTIYHUH CTaH HaBKOJMIIHBOTO CEpPEJOBUINA Ta 3MEHIIUTH HABAaHTAKEHHS Ha
aBTOLUISIXU.

Peanizamiss marematuyHoi Mojeni (opMyBaHHS TNEpelaTOYHUX TMOi3AIB  Ha
COpPTYBaJIbHIN CTaHINT IMUISIXOM 3aCTOCYBaHHS 0aratorpymnHoi migOipKu BaroHiB B paMKax
1H(OpMAIIHHO-KEPYIOUOi CUCTEMHU 3ali3HUYHOI'O BYy3Ja J03BOJIIE CKOPOTUTHU MPOCTIH
BaroHa Ha BAHTAXHIM CTaHIIi, MIJBUIIATA €()EKTUBHICTb BUKOPUCTAHHS PYXOMOIO

CKJIaJy, CKOPOTUTH HEMPOIYKTHUBHI BHUTPATH HA MAaHEBPOBY pOOOTY Ta IiJIBUIIUATH



OMEpPATUBHICTh OOCIYTrOBYBaHHS BAHTA>KOBJIACHUKIB.

OTprMaHO 3aJ€KHOCTI CKOPOUYEHHS BUTpPAT BaroHO-TOJMH Ta JIOKOMOTHBO-TOIMH
OPOCTOI0 HA BaHTAXHUX CTaHIISAX B JOJATKOBUX BHUTpPAaT MPU 3aCTOCYBaHHI
6araTorpynHoi mia0ipku. Ha ocHOBI HUX 3p00J€HO BUCHOBOK, IO JaHa MOJIENb J03BOJISE
Ha 39% CKOpPOTHTH BUTpaTH BaroHo-roguH Ta Ha 31% — JIOKOMOTHMBO-TOAMH TpHU
PO3BE3CHHI BaroHiB 10 BaHTAXHUM (PpOHTaM.

[Tpu Bu3HAaYEHHI EKOHOMIUHOI €()eKTUBHOBHI 3aIIPONIOHOBAHUX 3aX0/[IB OTPUTMAHO
HACTYIHI pe3yabTatu. [Ipu oHOpa30BUX KamliTaJbHUX BUTpatax y cymi 1299.2 Tuc. rpu
MOpIYHUM ekoHOMIUHUN edekT craHoBuTh 3412,01 Tuc. rpH. TepMmMiH OKYITHOCTI
KamiTaJbHUX BKJIQJCHb CKJIa/a€ OAWH PIK, 0 MEHIIIE HOPMATUBHOTO TEPMiHY OKYITHOCTI
U1 3ac001B 1H(MOpMaLIMHUX TexXHOMOrIH. le CBITYMTh Mpo MOIUIBHICT BIPOBAKESHHS

JAHUX HAYKOBHUX PO3POOOK Yy Pl KPYITHHUX 3aJII3HUYHHUX BY3JIIB.
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