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VJIK 004.9+656

TEXHOJIOT'IS TOBYJIOBU IHOOPMAIIIMHOI MOJEJII TPAHCIIOPTHOI MEPEKI MICTA HA
OCHOBI TEOTH®OPMAIIMHUX MOJIEJIEH if EJEMEHTIB

B.b. Mokin, B.I'. Cmopuax

Anorartist: PosrisiHyta npodsema yrnpaiiiHHs TPAaHCIOPTHUMH OTOKAMH MiCTa 3 BAKOPUCTAHHSAM I'e0iH(pOpMaliiHUX TEXHOJIOTIH.
Po3pobaeHo HOBY iH(pOpMalliiiHy TEXHOJIOTI0 aBTOMATH30BaHOI MOOY10BU reoiHdopMaliiiiHoi MoJeii TpaHCIOPTHOT Mepexi Micta
Ha OCHOBI 0a3y 3HAaHb MOJEJICH eIEMEeHTIB Liel Mepexi 3 ypaXyBaHHIM iX BaroMoCTi JJIs 3a1adi 3aaHOr0 THITy. 3aIpPOIOHOBAHO
PsiI IPHIOMIB [IOJI0 3aCTOCYBAHHS Li€i TeXHOJIOriT Ha npakTui. [IpoBeneno ii mpakTnuHy anpobauito y M. BiHHAIS.
Amnnorarus: PaccMorpena npo6iema yrpasiieHHsT TPAHCIIOPTHBIMU TTOTOKAMH IOPOJa C HCIHOJIb30BAHUEM I'€OMH(OPMAIIMOHHBIX
TexHooruil. Pazpaborana HoBast HH(GOPMAIHOHHAS TEXHOJIOTUSI ABTOMAaTU3HPOBAHHO OCTPOCHUS TEOMH(POPMALIMOHHON MOJIEIN
TPAHCIIOPTHOH CETH ropojia Ha OCHOBE 0a3bl 3HAHUH MOJENCH JJICMEHTOB DTOH CETH C YY4eTOM HX 3HAYMMOCTH JUIS 3aJaqd
3ajaHHOro Tuma. IIpeutoskeH psa MPUEMOB MO MPHUMEHEHUIO 3TOH TEXHOJOTMM Ha NpakTHKe. IIpoBeIEHO ee MpaKTHYECKYIO
anpobanyio B I. BunHuIa.
Abstract: There had been considered the issue of controlling over the city transport flows using GIS technologies. There had been
developed the new information technology for automated building the GIS model of city transport network on basic a knowledge
database with models elements of the above network with the consideration of their relevancy for the task of the set type. There had
been suggested a number of methods for practical approbation of this technology. Its practical approbation had been made in the
city of Vinnytsya.
Knrouosi crioBa: reoindopmauiiii cucremu, iH(pOpMaliiiHa MOJelNb, YIPABIiHHS TPAHCIOPTHUMHU ITOTOKaMH, TPAaHCIIOPTHA
Mepexa.

ITocTanoBKa 3aga4i Ta BUXiAHI Nepe1yMoOBH

[IpobGnema 3aBaHTaKEHOCTI JOPIT BETUKOK KUTBKICTIO TPAHCHIOPTY POOHUTH aKTYaJIbHUM Pi3HI METOIU
Ta TEXHOJIOTI] ONTHUMAIBLHOTO YIPAaBIiHHSA TPAHCIIOPTHAMH NOTOKaMH. ICHye OaraTo Monelnei, sIKki ONUCYIOTH
JUHAMIKY TpPAHCIIOPTHUX IOTOKIB, SIKI MOJIISAIOTH HAa JETEPMIHOBAaHI Ta CTOXACTHUYHI, HANPHUKIAL: MOJEIi
I'pinmunaca u I'pinGepra, JlaiiTxinma-Yizema, Momemni ciigyBaHHS 3a JiAepOM, KIITHHHI aBTOMAaTH, MOJENi
CTpuOAYNX YaCTHHOK, Ta iHmi [1]. Bci BOHM Ti€ YK IHIIOK MIPOK BiIOOPaXKAHOTh XapakTep Ta
3aKOHOMIPHOCTI 3MiHM HapaMeTpiB MOTOKIB y TpaHcnoptHii Mepexi (TM) micra. Asie mpu MOJIENIOBaHHI KX
napameTpiB, SIK IPaBUIIO, ab0 ETaJbHO BUBYAIOTHCS Ta OMHCYIOTHCS YCi MPOLECCH HAa OCHOBI TEOpii MacoBOTO
00cyroByBaHHs1, 800 00pOOJISIOTECS JaHI HATYPHUX CIIOCTEPEKEHb MTapaMeTpPiB TPAHCHOPTHHUX MOTOKIB, y T.4. 3
Kamep Bimeocnoctepexenns [1, 2]. OgHak, i MiAXOAW HE IO3BOJITIOTH FHYYKO Ta IIBHIKO BPaxOBYBATH HOBI
(hakTOpH Ta B3a€MOBIUIMB ONHHUX (AKTOPIB HA iHII, HANPUKIAX, HEOOXiJHICTh BpaxyBaHHSI HOBHUX 00 €KTiB
TpPaHCHOPTHOI iHGPACTPYKTypu abo TOTIpIICHHS YMOB TiepecyBaHHS (CTaH JOpir, «IpOOKM» TOIIO)
TPAaHCHOPTHUX 3ac00iB BUMarae 3HAYHOTO Yacy Ha iIeHTH(]IKAIifO Ta ONTHUMI3AIliio0 paHimie modyxoBaHOT MOIETi
miei Mepexi. [TpuckopuT po3B’si3aHHS IIi€l 3a7a4i MOXHA, TIONEPEIHLO MOOYAYBaBIIM iH(GOpMaIIiifHI Moaemi
enemeHnTiB TM Ta mporieciB, siki BINTUBAIOTh HA 3MIiHY MapaMeTpiB TPAHCTIOPTHHUX MOTOKIB y micTi. Ili Momemni
TIOBUHHI BPaXOBYBAaTH SIK CTaTHYHI Ta AMHAMIYHI MapaMeTpH eeMEHTIB, TaK 1 CIIBBIIHOMICHHS, III0 OMUCYIOThH
3MIiHY IUX NapameTpiB M BIUIMBOM iHIMMX eneMeHTiB TM. Takox, ciif po3poOHTH aaropuTMH Ta 3aco0H
ABTOMATH30BaHOI 00pPOOKM JaHUX PO eneMeHTH TM 3 MeToro 301UIbIICHHs ONEepPaTHBHOCTI Ta KOMIUIEKCHOCTI
00 MNPUUAHATTA pIlIEHb 3 YIpaBIiHHA JOpoxHIM pyxoMm (JIP) wmicra. CBiroBWil IOCBiI JOBiB, IO
ONTUMAIIFHIM € PO3poOKa THPOPMALIHHIX MOJCNCH TaKUX CICMCHTIB y BUIIAII TeOIH(POPMALIHHIX MOJICIeH
(I'IC-momeneit) [3-5]. Omxe, € akTyaldbHOIO 3ajada CTBOPCHHS IH(POPMAMIWHOI TEXHOJIOTIi aBTOMAaTH30BaHOI
noOy/I0BH TeoiH(GOPMAIiHOT MOJIeNi TPAaHCHIOPTHOT Mepexki MicTa Ha OCHOBI TreoiH(poOpMaIliiftHuX Moxeneit ii
esieMeHTiB. TeXHOJIOTisl TIOBUHHA MICTUTH MOJIENi, METO/HU, aITOPUTMHU, NPUHOMH Ta TporpaMHe 3a0e3nedeHHs
JUTs TOOY/I0BHU Ta iZeHTUdIKAIT TUIIOBHX ejeMeHTiB TM 3a peallbHUMH JaHUMH.

MertopoJiorisi po3B’si3aHHs 3aa4i

Koxna I'IC-momens MicTuTh iH(MOpMaIiifHy (YHCIOBI, TEKCTOBI Ta iHIII aTpUOYTH YM MapaMeTpH) Ta
MIPOCTOPOBY (KOOPAMHATH, TEOMETPisA) CKIanoBy. i KOPEKTHOTO BimoOpakeHHS MPOCTOPOBHUX MaHUX CydacHa
I'IC-momens BpaxoBye MOHSATTS TOIOJIOTiI, TOOTO TPOCTOPOBHX BiTHOIICHH MK KOOpIMHATAMHU 00 €KTiB [4-6].
Hampukinan, KoopaWHATH JTOPOKHBOT PO3MITKH IMOBHHHI 30iraTUCh 3 KOOpAWHATAMH JOPIT, KOOPJWHATH
TaOJIMYOK 10 AOPOKHIX 3HAKIB IMOBHUHHI 301raTUCh 3 KOOPJAWHATAMHY 3HAKIB, BHI3H i3 30H MapKyBaHHS IMOBUHHI
MaTH CIIbHI TOYKU 3 BYJHISIMH Ta iH. [Ipononyemo iHdopmariitai Moseni eleMeHTIiB TPaHCIIOPTHOI Mepexi
30epiraTu y crieniaibHiili 6a3i 3HaHb, SKa MICTUTh IIapaMeTpH 00’ €KTIB Ta MpaBuiIa, orepaii 1 BIIHOIIEHHS MiX
UMU JIaHUMU Ta 00’exTamu. Oneparii, sIK NPaBUIIO, BUKOHYIOTHCS HaJl YHCIOBUMH NapaMeTpaMu 00 €KTiB, a
BiTHOIICHHSAM («IIEPETHHAIOTHCSA», «HE IEPETHHAIOTHCA», «€ MiJ00’€KTOM» Ta 1H.) BiANOBIJAIOTH MEBHI
QITOPUTMHU BUKOHAHHS OIepaliii HajJ MMPOCTOPOBUMHU JAHUMH IUX 00’ekTiB. Takox y 06a3i 3HaHb MPOIOHYEMO
30epiratu iH(hOopMaIlifo PO aTPUOYTHBHI BiIHOIICHHS, SIKi BiOOPa)Kar0Th BIUIUB MMapaMETPIB OJHHUX CICMCHTIB
I'lC-monerneit Ha mapamerpu iHmmX. CTpykTypa Takoi y3aranpHeHoi ['IC-Moeni HaBeneHna Ha puc. 1.
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Pucynox 1 — Ctpykrypa y3aransHeHoi reoiH(opMariifHol Mozieni eJleMeHTa TPaHCIIOPTHOT Mepexi

Hampukmnan, amsg AUITHKA BYJHIN 3 CEpEAHBOIO HIBUAKICTIO V YCTAaHOBJICHHS 3HaKy «OOMeXeHHs
HMIBUJAKOCTI» 3 mapamerpoM k = 40, sikuii 3a00poHsie pyx 3i mBuakicTio Buine 40 KM/TOJ, O3HAYae, 10 HOBE
3HAYCHHS CEPEIHBOT NIBUIKOCTI V; JUIS Ii€1 AUITHKU BYJIHII BU3HAYAETHCS 38 CITIBBIIHOIICHHSIM:

k,v>k,
% =
2 v,v<k.

Binbun ckiaaHi CHiBBIIHOIIEHHS XapaKTepU3YIOTh 3MiHY MPOITYCKHOI 31aTHOCTI BYJIMI BHACHIJIOK Jii
3aco0iB peryiroBaHHS pyXy (cBiTiodopu 3 OaraThbma (ha3aMu MEPEKIOYCHHS, HEPEryJIbOBaHI MEPeXpecTs Ta
iH.), TIOSIBH JUISTHOK JOPOTH 3 TIi/IBHUIICHOIO «SIMKOBICTIO», BHI3MIB Ta 3ai3iB TPAHCIOPTY HA 30HU MAapKyBaHHS
TOIIO.

Po3pobnena inpopmamniiiHa TEXHOIOTIS A1 peanbHoi TM peani3yeThes y Taki eTaru:

Eran 1. Inentudikamis ['TC-moneneit ocHOBHUX enemMeHTiB TM.

1. BusnaueHHs yciX (axTopiB Ta OCHOBHHX elleMeHTiB TM, siKi CYTTE€BO BIUIMBAIOTh Ha JHHAMIKY
TPAHCIIOPTHUX TTOTOKIB MICTa 1 MOXKYTh OyTH Ba)XJIMBUMH i1 yac ontumizanii /[P micta (mpomyckHoOi 31aTHOCTI,
OpraHizalii «3eJICHUX XBHJIbY, MABUILICHHS 3pYYHOCTI IPOi3ly MapIIpyTHOTO TPAHCIIOPTY, MAapKyBaHHS TOILO).

2. ImenTudikamis mpOCTOPOBHX MOJEICH OCHOBHHX eineMeHTiB TM: Bekropusailis (HaHECCHHS Ha
KapTy) ycix ocHoBHuX eneMeHTiB TM sk okpemux mapis I'IC Ta penaryBaHHs 1 30epeskeHHS 1X TONOJIOTTYHMX
BIJTHOILICHB, (POPMYBaHHS T€OMETPHYHNUX MEPEK TOILIO.

3. ®opmamizamis Ta ineHTH(DIKALIA iHGOPMAIIITHIX MoJeNell OCHOBHHX eneMeHTiB TM: Il KOKHOTO
eJIEMEHTa 31HCHIOEThCS 1IeHTU(iKAllisS 3aKOHOMIPHOCTEH 100 3HA4Y€Hb Ta AMHAMIKM 3MIHM HOTrO mapameTrpiB
HIJIIXOM BUKOHAHHSI HATYPHHUX CIOCTEPEKEHb, 0OOPOOKH JIaHMX BiJICOCHOCTEPEKEHHs, ONMTYBAHHS YYaCHHUKIB
JIP, BUBYCHHS TEXHIUHOI JOKYMEHTAIIiT Ha 3ac00H peryitoBanus /[P Toiro.

4. BusnHaueHHs Ta 30epekeHHs y 0a3l 3HaHb aTpUOYTHUBHMX BIJHOIIEHH MDK HNapaMeTpamu
iHpopMaliiHUX Mojened ocHOBHMX eneMeHTiB TM: Ha ocHoBi anamizy [IpaBus JOpOXHBOTO pyXYy,
eKCIITyaTaliifHO-0y/1iBeJIbHUX HOPM 00’ €KTIB JOPOKHBOT MEPEXKi, 3aKOHOMIPHOCTEH, FTEOMETPUYHUX IapaMeTpiB
Ta 0OMEKeHb, SIKi Ma€ BYJIMYHA MepeXa MicTa, TeXHIYHOI JOKYMEHTAIll Ha 3acobu perymroBanHa /[P Ta immmi
eneMeHTH TM TONIO BU3HAYAIOTHCS CIIBBIIHOIICHHS Ta aJITOPUTMH 3MIiHHM TIapaMeTpiB OJHHUX eleMeHTiB TM
gepe3 mapamMeTpy iHIIHX Ta OOMEXEHHs MapaMmeTpiB OJHUX eleMeHTiB TM mapaMeTpamu IHIIHX, SIKi MaroTh
Mmice. s peanbHUX IEMEHTIB, IapaMeTpH SKHX HE BCTAHOBIIOIOTHCS HOPMATHBHO-TEXHIYHUMHU
JIOKyMEHTaM{ Ta CTaHmapTaMu (MEepenIkogad Ha Joporax («IMKOBICTBY», OXKEJIEIHIs Ta iH.), IHTEHCUBHICTh
TPAHCIIOPTHOTO TIOTOKY Ha BYJIMIMX MicTa y pIi3HHH Yac TOIIO BiJHOWICHHS IJCHTHU(]IKYIOTHCS IUIIXOM
BUKOHAHHS HATYPHUX CIIOCTEPEXEHb, OOPOOKH JaHWX BiJICOCIIOCTEPEIKEHHS, ONMMUTYBAaHHS yd4acHHUKIB [IP,
anani3y npotokouis JTII Tormo.

Eran 2. Inentudikamis [IC-momeni TM Ta po3B’s3aHHA NPUKIATHUX 3alad, IIOB’S3aHUX 3
ontuMizariiero J[P.

1. Bu3HaveHHs OCHOBHHX CJICMCHTIB, SKi BIUITMBAIOTH Ha Ti YW iHOI mapametpu TM Ta ski MaroTh
BUCOKY Bary IIiJi yac po3B’s3aHHs PI3HMX NPHUKIAJHUX 3a]iay, MOB’s3aHMX 3 onTumizauiero [IP. Hampukman,
pI3HI €JIEMEHTH CIIii BpaXxOBYBAaTH IIiJi 4ac PO3pPaxyHKy «3€JEHOI XBWIII» M0 PI3HHMX, Y T.4. MapajieibHUX,
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BYJIMIISIX MicTa. A 116 MOKe OYTH BKIIUBUM IIiJT 9aC PEMOHTY BYJIMIb Y PI3HOMAHITHUX aBapidiHUX CUTYAaIlil.
CkagaHHS JOBITHMKAa MOJMJIMBHMX TNPHKIAJHUX 3a/1ad Ta NPHCBOEHHSA 3HAU€Hb Barm ejaeMeHtaMm TM, ki
BiOOpakaloTh 3HAYYIIICTh BIUIUBY iX MapaMeTpiB Ha YCIIIIHUI pO3B’A30K IUX 3aaa4. BinmoBigHo, HaliMeHITy
Bary MaTUMYTh Ti €IEMEHTH, ITApaMETPH SKUX MOKHA HE BPAaXOBYBATH ITiJ 9ac pO3B’I3aHHSA BiATIOBIAHOI 3a1adi.

2. Bu3HaueHHsA TPUKIATHOI 3a7adi, SKy CIJiJ PO3B’A3yBaTH B MEpIIy dYepry, Ta BCTAaHOBJICHHSA Il
HOMepy Py TOBIIHUKY MOXKJIMBUX TPHUKIIATHUX 337a4.

3. BusHa4yeHHS rpaHUYHOTO 3HAYCHHS Baru IV, 3a sSIKO¥O BiIOMpaTH HAWOLIBII BIULTMBOBI eneMeHTH TM
(paxTopm).

4. Inenrudikamis ['1C-moneni TM: minkmrodenHs mapie ['IC 3 ememeHTamu, sKi MaroTh Bary Juist
3amadi P BHIIE 3a1aHOTO TPAaHUYHOTO 3Ha4eHHs W, Ta BigkmroueHHs iHmmx 1mapiB ['IC. [epesipka y 6a3i 3HaHB
BUKOHAHHS aTPUOYTHBHUX Ta IPOCTOPOBUX BiTHOIICHH Ta 0OMEKEHB (OTepariil 3 mapaMeTpaMu Ta TOTIOJIOTIT)
MiX migkmodenumu mapamu ['IC ta BinoBiHu nepepaxyHoOK 3Ha4eHb apaMeTpiB, 3a HEOOXITHOCTI.

5. Po3B’si3aHHs mOCTaBIICHOI MpUKIaAHOI 3amadi, MOB’si3aHOi 3 onrtuMmizamiero JIP. Bisyamizais
pe3yJbTaTiB PO3PaxyHKY.

6. SIkIo pe3ynbTaT po3paxyHKY 30ira€Tbcs 3 €KCHEPHUMEHTAIBHUMU JIAHUMH, TOJI MEpedTH a0 1. 7,
iHakme — BpaxoByBaTH Oinbine dakTopiB (enemeHTiB TM) muisixom 3MiHM (301bLIEHHS a00 3HMIKEHHS)
IPaHWYHOTO 3HAYECHHS Baru W 3 nepexo/iom Jo 1. 4.

7. Sxmo HeoOXiJAHO pPO3B’s3aTH HOBY 3adady, TOMAI 3HAWTH ii HOMep P y IOBIIHHKY MOMKIHUBUX
MIPUKJIAIHNX 3a/1a9 Ta HEPEeUTH Ha II. 3, iHaKIIe — Ha HACTYITHUHN ITyHKT.

8. 3aBepmmTu podOTY.

IIpakTuyHa peaJjizanist TexHoJorii

[lin wac mnpakTHYHOI peami3amii 3amponoHOBaHOI IH(QOPMAIIHHOT TEXHOIOTII MPOMOHYETHCS
BpaxoByBaTH Taki ocodnmBocTi TM ta mpuitomu podotu 3 I'IC:

1. Bimomo, mo TumoBuMu eneMeHTaMu TM Ta 00’€kTaMH TpaHCTOPTHOI iH(PACTPYKTYypH MicTa, 3

TOYKHU 30py PEryJIOBaHHS JOPOXKHBOIO PyXy, € Taki [1, 2]: BynuIl, nepexpects, JOpOXKHi 3HAKH, CBITIOhOpH,

JOPOXHS PO3MITKa, 30HW TMApKyBaHHS, TOYKH TOKIHHS (00’€KT abo TepUTOpis MacoBOTO 30WMpaHHS JIONCH:

HABYAJbHI 3aKJaiW, Mara3uHW, TEPUTOPil MacoBOTO BIAMOYMHKY, BEIWKI TPOMAICHKiI YCTAaHOBH TOIIO),

TUMYacoBi 00’ €KTH TPAHCIOPTHOT Mepexki (IUITHKHM JJOPOTH, 10 PEMOHTYIOThCS, 00’1311 To1o). HeoOxinHo mix

yac noOynoBu ix ['IC-momeneit Ta ¢opmamizauii y 0a3i 3HaHb BHMKOPHCTOBYBAaTH YyHi()iKOBaHI yMOBHI

T03HAYEHHs Ta HA3BH N1aPaMETPiB (aTpubyTiB), 1100 Jeriue 6yyio noTiM ix 06pobIATH.

I

Pucynok 2 — Tunose aBropchke nporpamue 3adesneucHas Ha GISToolKit Free I'IC «Ilanopamay mis
3pyuHoi podortu 3 mrapamu ['IC TM ta 00poOku iX TaHMX 1 pO3B’s3aHHS IPUKJIAIHIX 33/1a4: a) YIPaBIiHHS
mapamu I'IC;
6) anauni3 nanux B I'IC ta moOyaoBa TeMaTHYHHUX KapT

2. Bapro moOynyBaru Ta 30epirati y 0a3i 3HaHb MHOKHHY THUNOBHX ['IC-Monerneii, siki aganTyoTbes
miJ, KOHKpeTHi eneMeHTH TM, Hampuknan: «Bymunsg i3 aBoOidHHUM pyxomy», «T-momiOHE mepexpectsy,
«3aboponsrounii 3HaKk», «Tpudasznauii ceitnodopy», «Po3miTka — cymineHa niHis», «Touka TsokiHHA - Komay,
«SIMKOBICTBH TOPOTHY TOIIO.

3. Bapro po3poOuTH THIOBE MporpamHe 3ade3rnedeHHs it 3py4Hol podotu 3 mapamu ['IC TM Ta
00poOKM TX JaHMX 1 pO3B’si3aHHS NPHUKIAJHUX 3a/a4, HANPUKIAZ 3 BHKOPUCTAHHSM I1HCTPYMEHTapilo
GISToolKit Free I'IC «ITanopama» [7] (puc. 2).
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Jana TexHoJoris Oyna ycrilHO BUIpOOYyBaHa Ha BYJIMISX MicTa BiHHMII B paMKax BUKOHAHHS pOOIT
10/10 CTBOPEHHSI MIOTHOT Bepcii ABTOMaTH30BaHOI CHCTEMU KEPYBaHHS JJOPOXKHIM pyxoM y mexax JloroBopy
PO HAYKOBO-TEXHIYHE CITIBPOOITHUIITBO MK BIHHHIIEKOIO MiChKpamo0 Ta BiHHWIBKUM HaIliOHAIEHUM
TexHIYHUM yHiBepcuTeToM Ne 28/2 Bim 1 Oepe3nst 2010 poky. PoboTn BHKOHYBaINCH HAa 3aMOBIICHHS Ta 3a
yuacti [epkaBHoro mignpueMctBa «CriemianizoBaHa MOHTa)XXHO-eKcITyartariiHa mimeHuns BJIAI YMBC
Ykpaiau y BiHHHIBKIH 007acTi».
BucnoBku

Takum umHOM, pO3po0IEHO HOBY iH(OpMaliliHy TeXHoJOriIo ModynoBu reoindopmaiiiiHol Moeli
mapaMeTpiB TPaHCIIOPTHOI MEpeXki, sKa JO03BOJIAE OUTBII T'HYYKO Ta IOBHAKO BPAXOBYBATH MOJEII DPi3HHX
CJIEMEHTIB MEPEeXKi Ta B3a€MOBIUIHB MAPAMETPIB 1 TOIIOJIOTIi OJTHIX €JICMEHTIB Ha 1HIII IIITXOM aBTOMAaTH30BaHOT
00poOKH MOeTel MpocTOpoBOi Ta aTpuOyTUBHOI iH(pOpMAIIii reoiHpOpMaIITHIX MOJIEIIeH eIIEeMEHTIB MEPExKi 3
pizaux mapiB I'IC, dopmanizoBannx Ta 30epexeHHX y BUTIAAI 0a3u 3HaHb. JlicTana MONANbIINA PO3BHTOK
(hopmarmizaris reoinopMaIiitHIX MoIeIel Ha MPUKIIAIl €JIEMEHTIB TPAHCIIOPTHOT MEePEsKi IIJITXOM BpaxyBaHHS,
MOpsiA 13 TPOCTOPOBHMH  BiTHOUICHHSAMH (TOMOJIOTI€I0), aTpHOYTHBHHUX BiTHOIICHb (Omeparii) Haz
napamerpamu pisHuXx 00’ekTiB ['IC. 3amponoHoBano HOBHMH MeTox ineHTH]IKaLil reoiHpopMariiHoi Moxaeni
TpaHcropTHOi Mepexi (TM), sikuii BiZpi3HSAETHCS BiJl ICHYIOUHX MIAXOJOM IOJO BiJOOpY €IEMEHTIB Mepexi,
KOTpi HaiOIbIIe BIUIMBAIOTH Ha mapaMeTpu Ta tomojorito I'IC-moneni Mepexi, IUITXOM MOPIBHSHHS 3HaY€Hb
BarM LMX €JEMEHTIB 13 NEBHMM TI'pPaHMYHMM 3HA4YEHHsM. YcmimHa ampoOauis po3poOiieHol iHdopMariiHoi
TEXHOJIOTIT Ha BYJHUIIX MicTa BIHHMII miATBepAMIIa TOUIIBHICTD 11 3aCTOCYBaHHS.

Cnucok jgitepatypu
1. MaremaTtudeckoe MOJCTHPOBAHNE THHAMHUKHN TPAHCIIOPTHBIX OTOKOB Meramnoiuca — [ Enextponnnit
pecypc] / CemenoB B.B. — Pexwum noctymy :
2. http://www.uran.donetsk.ua/~masters/2005/kita/shapovalova/library/semenov.pdf
3. TaBpunoB A.A. MonenupoBanue a0pokHoro npikenus. / [aBpmioB A.A. — Mocksa : Tpancnopr,

1980. - 189 c.
4. Komm'toTepu30BaHi perioHalibHi CHCTEMHU JEP)KaBHOIO MOHITOPUHIY MOBEPXHEBHUX BOJ: MO,
anroputmu, mporpamu. Monorpadis / Ilix pen. B. b. Moxkina. — Bimaumsa: Bun-so BHTY

“YHIBEPCYM-Binnnns”, 2005. — 315 c.

5. Mitchell A. — Environmental Systems Research Institute, Inc. The ESRI Guide to GIS Analysis. V.1:
Geographic Patterns and Relationships: Redlands, USA, 1999. — 186 p.

6. Zeiler M. Modeling our World. — ESRI: Redlands, USA, 1999. — 202 p.

ArcGIS 9. Geodatabase Workbook. — ESRI: Redlands, USA, 2004.— 258 p.

8. Ilponyxrsl Kb ITanopama (P®). /lopokHoe xo3siicTBO. — [Enextponnwuii pecypc]. — Pexxum nocrymy
: http://gisinfo.ru/projects/projects.htm#roads
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Binomocti mpo aBTOpiB

Mokin Biraniii bopucoBuu — 10oKTOp TeXHIYHUX HayK, npodecop, 3aBimyBad Kadeapn MOACITIOBAHHS
Ta MOHITOPUHTY CKJIQJIHUX CHCTeM BIHHMIIEKOTO HAalliOHAIILHOTO TEXHIYHOTO YHIBEPCHUTETY.

Cropuak Bonogmmup I'puropoBnd — acmipanT kadeapu MOJCIIOBAaHHS Ta MOHITOPHHTY CKIIQJHUX
cucTeM BiHHMIIBKOTO HAIliOHATBHOTO TEXHIYHOTO YHIBEPCHUTETY, MATICTP eICKTPOMEXaHIKH.

66



