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Ykpaina

3ACTOCYBAHHS TEOITH®OPMAIINHUX CUCTEM B OPTAHI3AIIII
ITEPEBE3EHb BAHTAXIB

Memoio cmammi € 6usnauenns U 3ACMOCY8AHHA CYHYACHUX HAYKOBO—NPAKMUYHUX NiOX00ié 3acodis
2e0iHopMayiinux MexHoNI0z2il npu opeaHizayii nepesesenv eanmadcie Ha npuknadi micma Xapkig. OcHOGHUM
3a80AHHAM MPAHCNOPMY € 3a6e3neyents nomped HacereHHs y 3a0080JeHH] nomped 3 iIXHbO2O nepemiujeHHs ma

nepeee3enb BAHMAIICIB.

YV euknadenomy Oocnioxcenni eupiwiene numawHs iHmespayii
TeXHON02Il 8 npoyec opeaHizayii nepegesenb AHMadliCie.

2eoinopmayitiHux

Kniouoei cnosa: sanmasicni nepegesents, 2e0iHhopmayiiini cucmemu, Mapuipym, mpaHcnopm, mpaHcnopnHa

iHgppacmyxkmypa.

IlocTanoBka npo6JieMu Ta aHATI3 OCTaHHIX
AOCJTIIKEHb i myOaikamin

Ha pmanmii 4ac HayKOBIAMH JIOCHIJUKYIOTHCS
MIUTAHHS MOJICIIOBAHHS MAaCaXUPCHKUX MapIIPyTHUX
TPAaHCIIOPTHUX CUCTEM. 3a pe3ylbTaTaMHu IXHbOT poOOTH
OyJi0o BUPINICHO OKpeMi 3aBAaHHS TPU DPO3LISAL HE
JUIIEe JIepKaBHUX (PeriOHANBHUX), a W MICBKHX, MIiXK
JICPIKaBHUX Ta MDKKOHTHMHEHTAJIBHUX MapIIPYTHUX
MacaXUPChKUX TPAHCIIOPTHUX CHCTEM.

Posranom MTUTAHHS IHTEJIEKTYaIEHOTO
IUIAHYBaHHS MICBPKMX IACQXUPCHKUX TPAHCIIOPTHUX
cucrteM 3aiiManuce aBTopu pobotm  [1],
3aIpPOMOHOBAHO MiAXil, Mo 0a3yeThcs Ha MOACTIOBaHHI
MIONUTY JAWHAMIYHOTO IHTEJEKTYaJIbHOTO IUIAHYBAHHS i
omnTUMI3aIil MapmpyTy. 3amporoHOBaHE aBTOPaAMH Yy
poOoTi pimeHHS [O3BOJISIE ONEpaTopaM CHCTEMH
npuiiMaTH pIiMIeHHS IOJ0 JMHAMIYHOTO CTBOPEHHS
HOBHMX MAapUIpyTiB Ha OCHOBI 3aIMTIB BiJ Macakxupis.

SAKUMHU

Mogens 3ampomoOHOBaHa UL peajli3amii B TNpoeKTax
Smart City. MozentoBaHHSIM MapIIpyTiB B MeXax Micra
3aiimManuch ¥ aBropu poGortu [2]. Y nmanid pobori
HAYKOBIISIMH 3alIPOTIOHOBaHE MOJICITIOBAHHSI, SIKE Ma€ Ha
MeTi IIPOTHO3YyBAaTH CXEMH MapIIpyTHOI Mepexi i3
BpaxyBaHHIM MaKCHUMaJIbHOT B3a€EMOJIT MiX
aBTOOYCHHMH Ta 3ai3HHYHUMH Mapiipytamu. [Iutanas
HEOOXITHOCTI BpaxyBaHHS KOOPJAMHOBAHOI B3aEMOJIii
MDK pI3HUMH BUAAMH TPAHCIOPTY 3aliMallich W aBTOPH

Buznaueno MOJIEJNIb HMOBIpHICHOTO nporecy
aBTOOYCHOTO crony4deHHs. ABTopamu pobotu [4]
BUPIMIEHO NHTAaHHS MOJCIIOBAHHS 3arajJbHOTO 4acy
Mpoi3My MacaXWpoM Yy MapIIpyTHiH Mepexi B
3aJIeKHOCTI BiJl KUIBKOCTI TPaHCIIOPTHUX BY3JIB Ta
pO3TallyBaHHA 3YNMHOYHUX MYHKTIB. BupimeHus
MMUTaHb TIOJNIMIICHHS e(pEKTUBHOCTI (YHKIIOHYBAHHS
MaCaXUPCHKUX MapuIpyTiB Ha  3QI3HUYHOMY
TPaHCIIOPTi BUCBITIIEHO y poboTi [5]. ABTopamu poGoTH
[6] MOIETIOOTECS CTAaHHM CHCTEMHU TP 3MiHI TEXHITHUX
napaMeTpiB MapuIpyTy.

KomruiekcHuM ~ BpaxyBaHHsAM  e€(EeKTHBHOCTI
(GyHKIIOHYBaHHS MapHIpyTHOI MacaXHPChKOi
TPAaHCIOPTHOI CHCTEMH 3aiiMaiuch aBTOpH pobotu [7].
Po3pobiiena Mozenp 0a3yeTbCsi Ha BpaxyBaHHI Pi3HHX
PSKUMIB  TPAHCHOPTYBAaHHA Ta  MYJbTHMOJAIbHOI
CHCTEMH TPOMaJCHKOTO TPAHCIOPTY. 3alpoNoOHOBaHE Y
poboTi aBTOpaMM pimIEHHS THYYKOi ONTHMI3arii
pO3KIiaxy, 3acCHOBAHOTO Ha MOJEIIOBAHHI THYYKOTO
po3mipy  aBTOMOOUIA.  PesymbraTm  mOCIHiIKEHB
MOJICIIIOBAHHS KOJMBAHb IIONMUTY TPH TPAH3UTHIH
eKCIuTyaTallii aBTOOyCHOTO MapuipyTy 3alpOIIOHOBAHO
aBTopamu y poboti [8]. PosmmaHyro  miaxin
MOJICTIFOBaHHS MOMUTY Ha MOI3JKH Ta HOTrO PO3MOJILTY
BiJINIOBITHO 710 0OMeXeHb 00cATY Ha 30HAJIFHOMY PiBHI,
SKIi € TaKuMH X OOOB'I3KOBHMHM, SK OOMEKEHHS
MIPOITYCKHOI 371aTHOCTI 3arajlbHUX IOCHIaHb BUKJIJAEHO
aBTopamu y po6orax [9-11].

MopemoBaHHS ~ MACaXUPCHKUX  TPAHCHOPTHUX

pobotn [3]. Hwumm BuHaWaeHO pIlIEHHS MIOMO - ” ;
YTBOPEHHS MYJIbTHMOAAILHOT TPAHCIIOPTHOT MEPEXKi, 3a KOPGCHOHHeHmH MK BysJaMi TpaHCHOPTHOL MCPeKI
JIOTIOMOT OO AITOPUTMY OaraTokpuTepiaabHOT safimannch - agropu  poGotn  [12]. Jlama poGora
MapUIPYTH3ALT [T MOJIC/IOBAHHS. TIPUCBSYCHA 5 HpquosyBaHHm nacameCLKgx

V  po6oTi aBTOpaMM  PO3TISHYTE  THTAHHS Kope.cnm.{fxeﬂum . i3 3aCT00yB.aHH5H§/£ 3aco0iB
iMoBipHOCTi BHGOPY ~ MAPUIPYTy  NepecyBaHHA FpaBlTE.lIIII/IHOFO rn;[xoay'. Y BUCBITICHIA aBTOpaMu
macaKupaMu 3a YMOB HAasBHOCTI HAOOpy BapiaHTIB. MOACI  KOPCCIIOHACHILIIO  BH3HAYICHO  BU3HAYaTH
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BPaxOBYIOUH
reorpadidHi 0COOIUBOCTI MICT.

3araJpHy €KOHOMIYHY aKTHBHICTH 1

MeTta Ta 3aBJaHHA CTATTI

MerToro HaHOoT cTarTi € 3aCTOCYBaHHS
reoinopMaliiiHNX CHCTEM B OpraHi3auii mepeBe3eHb
BaHTaXIB.

BinmoBigHO 10 MOCTaBIIEHOI METH BHPIIIYIOTHCA
TaKi 3aBJIaHHS:

— JOCJHIAMTH CydYacHi MIJXOQM  Oprasizamii
BaHTAKHUX TIEPEBE3eHh aBTOMOOITBHIM TPAHCIIOPTOM;

—  IOCTIIUTH MiIXOAH i METOIN yIOCKOHAJICHHS
MICBKHMX BaHT@)KHUX TPAHCIOPTHHUX CHUCTEM;

— BHU3HAYUTHU MOXJIMBICTh BUKOPUCTAHHS
reoiH(pOpPMaNifHIX CHCTEM Ha TPAHCIIOPTI.

OO0’ekT JocCaiIkeHHS — TIpolLleC IepeBe3CHb
BaHTaXIB B M&Kax Micta XapKkoBa.

Ipeamerom JOCJTiIKeHH S € napameTpu
TPAHCIOPTHOI pOOOTH MICHKHX BaHTXXHHUX MEPEBE3CHB.

Mertoan  gociimkeHHs. Y JOCITiKEHHI
BHKOPHCTAHO: METOIM aHANli3y BapiaHTIB BUPIMICHHA
3aBJIaHH 32 JONIOMOTOI0 IPOTrPAMHOTO MiIXOY, TEOPir0
dhopmaizarii
TPAHCIIOPTHUX MPOILIECIB Ta aHaNi31 Cy4aCHUX HAyKOBHUX
MAXOMIB 1O  BHpPINIEHHS 3agad  JOCHIKCHHS,
MO/ISIIFOBaHHS MapIIPYTiB.

CHCTEM 1 CHCTEMHOrO aHali3y st

Buxiaa ocHOBHOTro MaTepiajty A0CHiTKeHHS

B xomi pobortu 3 reoinpopMariiHOl CHCTEMOIO
KIHIEBUH KOPHUCTYBad HaKONMYYE JaHi MPO YMOBHU Ta
XapakTep TIIEpPEeBEe3CHb 13 BH3HAYCHHAM OOMEXKCHb
JIOPO’XKHBOT Mepexi abo XapaKTepUCTHK IOTJIMHAHHS
BaHTaXXiB OKpeMUMH By3jamu. LM 0O0yMOBIIOIOTHCS
moOyI0BaHI MapUIPyTH Ta IMOYATKOBI YMOBH MOOYIOBH
ouX MapmpyTiB B 0a3i 3HaHb IS TOAAJBIIOTO
MOBTOPHOTO BUKOPHMCTaHHS JaHOi iH(opMaii mpu
QHAJIOTIYHUX YMOBaX.

3  TOukM  30py  apXiTeKTypH,  po3poOka
reoiHpoOpManifHOi cucTeMH HaWOTBII 3aTpeOyBaHUM
Ta KOHKYPEHTOCIPOMOXHHUM BapiaHTOM BHpIIICHHS
JAHOTO 3aBIaHHSA € TeOoiHQOpPMAaLidHWUIA CcepBic, KM
JI03BOJINTH KOPHCTYBadaM IIpamioBaTH 4depe3 IHTepHeT-
Opay3ep 3 TEPCOHAIBHUX KOMITIOTEPiB, a TaKOX ¥y
BHTJISI TOJATKY JJIsl MOOLIBHHX TPHUCTPOIB.

Bukonanus minel pobotu nependavae HasiBHICTD
IUpPOBUX MOJAETEH TOPOKHBOI Mepexi MicTa XapkoBa
Ta  pO3TallyBaHHSA  O00’€KTIB  HABaHTAKEHHSI W
PO3BaHTaXEHHsS TPaHCHOPTHHUX 3aco0iB. [l mporo B
MepexXi IHTEpHET OyJI0 TPOBENEHO TMOIIYK MOMJIUBHX
JUTST BAKOPUCTaHHS MOJieNiel TopoxkHboi Mepexi. Cepen
BapiaHTIiB 00paHO MOJEJb, sIKa HA BiAMIHY BiIl 1HIIHX,
noOyzoBaHa B MNPUHHATHIM cUcTEeMI  KOOpIMHAT,
MICTHTh BiZIOMOCTi Cy4YacCHOCTI HIOAO Oyr Ta BY3IIB
Mepexi. Ha puc. 1 HaBemeHO o0OpaHy JOPOXKHIO
MEpEKy.
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Puc. 1. ®parment 06paHoi MOJEi JOPOKHBOT MEPEXi.

OTpumaHi BiZOMOCTI TIPO MiCIlE JTUCIIOKAIil
CKJI/ly 3aBaHTa)XK€HHsI TOTOBOI NPOJYKIII Ta Mara3uHu
Miclsi  pO3BaHTaXEHHs  PO3TAallyBaHHSA OO0 €KTIB
PO3BaHTAXEHHS TPAHCIOPTHUX 3ac00iB 3a0e3neymio
MOJJIMBICTh TIOOYAYBaTH BigNOBigHI mapu y ¢opmari
shp. Ha puc. 2 HaBeneno ¢parmeHT Bizyanizauii 1mapis
JOPOXKHBOT Mepexi (streets) Ta mara3uHi (Stores).

\\\:{f

‘_l { /7 /

Puc. 2. ®parment Bi3yaunizanii mapis J0poKHbOT
MEpexi Ta Mara3uHiB.

3aranbHUN OKYMEHT KapTH BiJOOpakaeThCs B

Puc. 3. Bizyansae 300pakeHHS MOJIEINi JOPOXKHBOL
Mepexi i3 ToJaHMMH Mara3uHaMH.
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[Map amamizy 3amaui BuOOpy  MapmIpyTy
TpaHCHOPTY HonmaHuit y BikHO Network Analyst. Kmacu
MepexxHoro aHamizy: Buxmukum (Orders), I'apaxi
(Depots), Mapmpytu (Routes), IloBepHeHHSI B rapax
(Depot Visits), Mexi (Breaks), 3ouu mapmipyTis (Route
Zones), Buxinai Toukn mapmipytis (Route Seed Points),
Onoenenns mapuipyTiB (Route Renewals), CnenianbHi
BumorH (Specialties), Tapu 3amoBiens (Order Pairs),
Toukoi Oap’epu (Point Barriers), Jlimiitai O6ap’epu
(Line Barriers) 1 Ilomironansui 6Gap’epu (Polygon
Barriers) — moposHi, Sk 3a3Ha4€HO Ha puC. 4.

MNetwork Analyst [ =]
Vehide Routing Problem -

Orders (0)

Depots (0]

Routes (0)

Depol Visits (0)

Breaks (0)

Route Zones (0)

Route Seed Points (0)

Route Renewals (0)

Specialties (0)

Order Pairs (0)

| Point Barriers (0)

Restriction (0)
Added Cost (0)

- Line Barriers (D)
Restriction (0)
Scaled Cost (0}

= Polygon Barriers (0)
Restriction {0)
Scaled Cost (0)

Puc. 4. Kitacu MepexHOTo aHami3y.

PosramyBanHs MarasuHiB ~ OyayTh J0JaHi 10
Kjnacy — aHamizy ~ Mepexi  3amoBineHb  (Orders).
3aMOBJIEHHSI MOKHA ITOJATH K 3asBKU, AKI HEOOXigHO
BUKOHATH, OCKUIBKMA KOXXEH MarasuH 3aMOBJISIE TIEBHY
KiJIBKICTh TOBapy 3 IEHTPY po3nomiay (ckiamy).
Enementn knacy «3amosnenns» (Orders) 3pemiroro
OynyTh 3yNMHKaMH Ha TPAHCIIOPTHOMY MapIIpyTi.

Po3ramryBanHs MarasuHIB BXX€ JOJaHi SK MIap
xapakTtepuctuk «®imanuXapkosay (BranhesKharkiv)
10 JIOKYMEHTY KapTH. ATpubyTH mapy
«DimamuXapKoBay» (BranhesKharkiv) MICTSITh
BIZIOMOCTI TIpO 3arajibHy Bary ToBapy (y Kijorpamax),
KUl TOTpiOeH KoXKHOMY (iniany, yacy, Koiu Mae OyTH
BUKOHAHO [OCTAaBJIEHHS 1 dYacy po3BaHTaXeHHS (y
XBWIMHAX) B KO>KHOMY (imiani. Yac po3BaHTaXeHHS —
e yac, HeoOXiJJHUH JuIsi po3BaHTakeHHs ToBapy. Lli
TOYKOBI XapaKTEPUCTUKU (imianiB OyayTh mOmaHi 110
L1apy aHaji3y, siK 3aMOBJICHHS.

Bukopucrannsm nonatkoBoro moxayiaro Network
Analyst po3paxyemo motpiOHi MapmpyTtu. Pesymsratn
MOJICTIOBaHHS MapIIPYTiB HABEACHO Ha puc. 5, 6 Ta 7.

Puc. 7. 3aransHa cxema po3paxoBaHHX MapLIPYTiB.
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PesynbTaramm mpoBeneHOT |y po3auni  poboTH
JOBEZICHO MOXJIMBICTh BHKOPHCTAHHS IPOTPaMHOTO
3abesneuennss ESRY, a came ArcMap B 3amauax
MEpEeKEBOr0 aHawizy. BcranosieHo YMOBH
3a0e3neueHHs POBEICHHS aHAJli3y iHKEHEPHUX MEpex
Ha TPUKIANlI TPAHCIIOPTHOI Mepexi Micta XapKosa.
BupinieHe nHTaHHA ~ KOMIUIEKCHOTO — MIJAXOAY IO
IUTaHHS JOACPXKAaHHSA BUMOI 0a30BHX XapaKTEPHCTHK
MOJICTbOBAaHOTO  TIPOLECY  TIEPEBE3CHb. Cexkmist
BrnactuBocti aHamizy wMicre3naxomkeHp  (Location
Analysis Properties) nianoroBoro BikHa 3aBaHTa)KCHHS
posramryBanp  (Load locations) mo3Bomsie  Bam
BKazyBaTH, sKi aTpuOyTu kiacy o0’ektiB Dimianu
MICTATh ~ 3HA4YeHHs, SKI  OyAyThb  BHKOpHUCTaHi
HonatkoBuit Momyns ArcGIS Network Analyst mig gac
pO3B’s3aHHA 3amadi BHOOPY MapLIpYTy TPaHCHOPTY.
HNonatkoBuit  momyns ArcGIS Network  Analyst
HaMaraeTbcsi aBTOMAaTHYHO 3B’A3aTH  BJACTHBOCTI
aHAN3y MiCld pO3TAallyBaHHS Mg HOBOTO IIapy
3aBJIaHHs BUOOPY MapuIpyTy TPaHCIIOPTY,
I'PYHTYIOUHCH Ha KOH]Iirypauiiinomy daiii.

BucHOBKHM Ta nepcneKTHBH MOAAJbIINX
po3Binok

3abe3neueHo JoJep)KaHHS BUMOT IIOJAO Yacy
{30KM, BIIXWICHb pPO3KIANIB PpyXy, BHHAHICHHS
ONTUMAIIFHOTO PO3IMOALTY TPaHCIOPTHOI pOOOTH MiX
TPaHCIIOPTHUMH ~ 3ac00aMM, MaKCHUMaJbHOI'O dYacy
JOCTABJICHHsI TMPOIYKIIii 0 KIHIIEBUX CIIOKHBAYiB Bij
BAPOOHMKAa Ta MIHIMI30BaHO 3araibHUH  TPoOOIT
TPaHCIIOPTHUX 3aCO0IB MiIIPUEMCTBA MEPEBI3HUKA.

OnHouacHe BpaxyBaHHS BH3HAUYE€HHX BUMOT Y
SIKOCTI  (pakTOpiB OOMEXEHHS TpU MOJCITIOBAaHHI
TPAHCIOPTHUX MAapLIPYTiB KOMIUICKCHO BPaXxOBYe He
JIMIIE COL[iaJIbHO—€KOHOMIYHI BUMOTHM CY4acHOCTI, a i
3MEHIIYE eKOJIOTIYHE HaBaHTaXKEHHS Ha MicTO XapKiB.
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APPLICATION OF GEOINFORMATION SYSTEMS FOR ORGANIZATION TRANSPORTATION OF
CARGOS
K. Dolia, N. Makivets
O. M. Beketov National University of Urban Economy in Kharkiv, Ukraine

The purpose of the article is to identify and apply modern scientific and practical approaches to
geoinformation technologies in the organization of cargo transportation, for example, in the city of Kharkiv. The
main task of transport is to ensure the needs of the population in meeting the needs for their movement and
transportation of goods. The questions of organization of transportation were investigated, for the most part, from
the approaches of minimizing expenses by the invention of optimal schemes of motion. This achieved the conditions
for reducing the variable costs in the functioning of transport processes. In the given research the problem of
integration of geoinformation technologies in the process of organization of cargo transportation is solved. The
purpose of the geoinformation system developed by the motor transport industry is to improve the quality of
transport, the timeliness of the decisions, the correctness of the formation of cargo transportation routes, reducing
the number of subjective nature of errors. Along with performing the function of monitoring the transport on the
map, storing the history of the traveled route and registering deviations from the fleet management schemes of the
fleet of geoinformation systems allows continuous monitoring of the level of costs and distribution of fuel. If
transportation requires several types of transport, then geographic information systems are the most appropriate
basis in this case, since they are able to combine information across a multitude of transport networks in a single
database and on one electronic map. Therefore, GIS is the optimal platform for private and integrated transport
solutions, in addressing the challenges of managing transport infrastructure on the basis of a single universal
criterion - a spatial component that is inherent in virtually all types of data. Compliance with driving time
requirements, deviations in timetables, inventions of optimal distribution of transport work between vehicles,
maximum time of delivery of products to end-users from the manufacturer and minimization of the total mileage of
vehicles of the carrier's enterprise are ensured. Simultaneous consideration of the specified requirements as factors
of constraints in modeling of transport routes comprehensively takes into account not only socioeconomic
requirements of the present, but also reduces the ecological burden on the environment.

Keywords: freight traffic, geoinformation systems, route, transport, transport infrastructure.
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