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BCTYII

AHaJI3yl0un TIOJIOKEHHS aBTOMOOUTBHOTO TPAHCIOPTY y  3arajibHIN
TPAHCIIOPTHINM CTPYKTYP1 BITUM3HSAHOI Ta 3apyO’KHOI €KOHOMIKH, CJI1JI 3a3HAYHTH,
o y HaWOmmkdoMy MalHOyTHROMY OCHOBHI TCHJCHINI MOro pO3BUTOK
BAPAXAIOTHCA Y MIABUINICHH] AKOCTI TIEPEBE3CHD Ta JOPOKHBOTO PYXy HA OCHOBI
CyJacHHX TEXHIKHM Ta TEXHOJOriH. lle Hacammepe moB'sA3aHO 3 YHIBEPCAIbHICTIO
aBTOMOOLIPHUX TIEPEBE3CHb, NOKIMKAHUX HAHOLIBIIO MIPOK BIAMOBIAATH
BAMOTAaM CITOXHWBAYIB SK 1HAWBIAyaJbHUX, TaK 1 TPOMAJACHKHX. 3AIHCHIOIOUN
OlTbITIE  TIOJIOBMHM  00CATY BAHTAXHUX Ta TACAXHUPCHKUX TIEPEBE3CHD,
aBTOMOOITEHUN TPAHCTIOPT Peajli3y€e CBOIO TOJIOBHY TIEPEBary - J0CTaBKY BAaHTAXIB
Ta MACAXUPIB 32 TPUHITUTIOM "B1JT IBEpEit M0 aBepeit”.

ABTOMOOUTPHUH Mapk YKpaiHW 3a OCTaHHI JECATh POKIB 30UIBIIABCSA HA
82% 1 cranoButh 24,7 MyH. aBToMOOLTIB. PiBeHh aBTOMOOLTI3AMII HACEJICHHS 3a
el Jke mepiojx Bupic y aBa pasum T1a Ha 1.01. 2001 p. cranosuB 135 nerkoBmx
asTomoO1miB Ha 1000 oci6 macenenns. [Ipornos3 Ha mepcnektuBy 10 1 20 poxkis
MATBEPKYE 1ICHYIOUY AWHAMIKY. 3pOCTaHHS TApKy aBTOMOOUTIB BIIIMOBITHO IO
2010 poky — 40 — 55, no 2020 poxy — 70 —120%. Pisenp aBToMoO1mi3a1ii iMOBIPHO
cranoputimMe y 2010 pomi — 190-205 ap1/1000 wonm. o 2020 poky piBeHb
aBTomMoOi3amii Habmm3uThes a0 mokazHuka 320 - 350 aB1/1000 wom. (OmunH
JerkoBui aBTOMOOLTE Ha ¢iM'T0) [107]. B 0CHOBI IHTEHCUBHOTO 301TBITICHHS TTAPKY
aBTOMOOIJIIB, a BIATaK 1 3pOCTAaHHA aBTOMOOUTRHHUX TIEPEBE3CHb 3aKJIAICHO
CTPYKTYPHI 3MIHH, IO TPOXOJATH y TpPaHCHOPTHIN cuctemi Pocii y 3B's3ky 3
nepeOy0BOI0 €EKOHOMIKH TaCOIaIbHO-€KOHOMIYHUM PO3BUTKOM CYCIIIHCTBA

Jlo ocHOBHUX (pakTOpIiB, IO 3yMOBJIOIOTH 3POCTAaHHA NIEPEBE3CHb Ha
aBTOMOOITFHOMY  TPaHCTOPTI Ta  30UTHIICHHS 1HTEHCHUBHOCTI pyXy Ha
aBTOMOOIJTEHUX JOPOTaXx, CJIJT BITHECTH: MEHIIT CyMapHI BUTPATH HA MTEPEBE3CHHS,
MEepPeBaHTAXEHHS Ta 30€piraHHs MOPIBHSIHO 3 1HIMAMHA BUIAMH TPAHCTIOPTY OUTBII
MOBIJTPHUMHY TEMITHA 3POCTaHHS Tapr(]iB HA aBTOMOOUTbHI TIEPEBE3CHHS, HIXK THIIAX

BHJIaX TPAHCTIOPTY, BUCOKA SKICTh TOCIYT aBTOMOOIJILHOTO TPAHCIOPTY, IO

Jlucm

PKB.OIAT-190.010.113

3wm.

Jluem Ne dokym. flionuc |\Hama 6




npuBadoe ORIy YaCTHUHY PI3HUX BHUIIB TIEPEBE3CHD BIJ 3arajbHOTO iX 00CATY;
3pOCTaHHS JIIJIOBOi aKTHBHOCTI Ta PYXJMBOCTI HACEJIEHHS BHACIIAOK TEPEXOy JI0
HOBHUX CKOHOMIYHHX YMOB, 30UIbIIECHHS KUIBKOCTI JIpiOHOMApTIHHUX, INIHHHX,
TEPMIHOBUX Ta TIBUAKOTICYBHUX BAHTAXIB, TEPECENICHAS YACTHHU MICHKHX
KUTENIB 0 TMPUMICHKUX PAHOHIB, PO3BHUTOK CHCTEMH BIIMOYMHKY Ta TyPHU3MY;
PO3BUTOK  BITUM3HSHOTO  aBTOMOOUIBHOTO  BUPOOHWIITBA,  TMOKPAIIECHHS
TPAHCTIOPTHO-CKCILTyaTalifHOTO CTaHy MEPeXi aBTOMOOUTBHHUX JIOPIT  Ta
MIPUIOPOKHBOTO CEPBICY.

[IpoTe 31 3pocraHHsM aBTOMOOLTM3aMli CY4aCHOI'O CYCHUIBCTBA, IOPSA 13
MIBUAINEHHAM SKOCTI TPAHCIOPTHUX TIOCIYT, BHUABIAETHCS HH3KA CYTTEBUX
npodyeM: 3poctanHsa KutbkocTi JTII; TokcHuHI BUKHAM, TITyM; HA3BKI IIBHIKOCTI
pyXy, 3aTopd B TOJWHHMK "TiK', BEIWKI BTpPaTH dYacy YUYaCHHUKIB PyXY,
nepenpoOiru, BUCOKA BUTpPATa NajmBa; 30UTHIICHHS CYMapHUX CKCIUTyaTaliiHuX
BUTpPAT 3a aBTOMOOLTbHI TIEPEBE3CHHS.

Hacammepen 3a3nadeHi HEAOIIKA BUSBISIOTHCS Y MICIIX KOHIIEHTpAIii
TPAHCTIOPTHUX TOTOKIB HA AUIAHKAX MEPEeXi, MmO (PYHKIIIOHYIOTh Yy PEKHMaX
OMU3BKMX JIO TIPOIMYCKHOI CIIPOMOXKHOCTI. SIK TpaBWIIO, II¢ BEIMKI MiCTa -
METarnojlick 3 BHCOKMM pIBHEM aBToMoOUm3aIii. Y miid poboTi ms cuTyamis
PO3MIIAAAETHCA HA NTPHUKIAAI XapKoBa 3 KUIBKICTIO JKHUTEIIB OLIBINE OJHOIO
MIJbHOHA, 3arajbHUM YUCIOM  aBTOTpaHcmopTy — 250 TucsAd, piBHEM
asromoOimizamii —185 aB1/1000 wom. 3a3Haummo, MO KUIBKICTH aBTOMOOUTIB Yy
MicTi 3a octaHHl 10 pokiB 30uUTbIIATACA OUTHIT HIX y 2,5 pa3u 3a MPaKTHYHO
HE3MIHHOI MPOTSHKHOCTI BYJMYHO-TOPOKHBOI MEPExki. 3a 3arajibHOTO HE3HAUHOTO
3HIDKCHHSI aBapIMHOCTI Ha J0oporax yciei obmacti 3pocrae mutoma Bara JITII Ha
MaricTpajax M. XapKoBa.

[HTEHCUBHICTD PYXy MapIIPYyTHHUX aBTOOYCIB HAa OCHOBHHX MaricTpajsax
nocarae 240 on/rox, TIBHAKICTH CHOAYYCHHS HA HAWOUTBIN 3aBaHTAXKEHUX
MEepPeToHax 3HIKYEThCS M0 8 - 12 kM/roa, mpu cepemHiid MBHAKOCTI PYXy B
IICHTPAJLHOMY JAUIOBOMY paiioni wmicra - 2043 xm/rox. TokcWyHI BHKWIA

aBTOMOOLIIB Y IIbOMY paliOHI CTaHOBJIATH OJM3bko 130 Kr — okucy Byriemo Ta 13
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KI' — OKHCY a30Ty Ha PIK HA OJWH MOTOHHHWA METP MariCTPajbHUX aBTOILIAXIB.
AHaJIoTI9yHA CUTYyaIlis CKIAAAEThCA W IHIAX MICTaX, K y Pocii 1 Tam.

3pocTae rocTpoTa 3a3HAUCHHUX MPOOJIEM, OTXKE 1 aKTYaIbHICTD iX BHPIIICHHS.
3a ocranni 20-30 pokiB Oarato aBTOPWUTETHWX BITUM3HSHUX Ta 3apyOlKHUX
BueHUX, (haxiBIIB y Trajay3l MPUKIATHUX 1 (yHIAMEHTAIbHUX HAyK 3pOoOwIr
BEJIUKHI BHECOK Y PO3BUTOK TEOPIi TPAHCTIOPTHUAX TMOTOKIB 3 TIO3UIIII i1 aKTHBHOTO
BUKOPUCTAHHA JUTsl BHPIIMIEHHSA 3aBAaHb OPTaHi3ailii JOPOKHBOTO PyXy. JHAUHI
po0OTH B TMi#i TaTy31 TPOBOAATHECA BUSHUMH Ta HaykoBuMU mikonamu MAJIL (TVY),
KAJIL, XAl Ci6am, TAJL, HAIATy, Tta iammx opranizamiii [2, 3, 6, 7, 9]. ¥V
MPOIeCt MUX AOCTKCHh HAKOMWYCHO BEMKUH 00CSAT HAaykoBOi 1H(oOpMaIli mpo
3aKOHOMIPHOCTI JIOPOKHBOTO PYXy Ta OTPUMAHO TMO3UTHBHI MPAKTHYHI PE3YyIbTaTH
IIPH OpraHi3allli aBTOMOOLIBPHUX MEPEBE3CHB Ta JOPOKHBOIO PyXY.

[Ipore BupimeHHsS 3a3HAUYCHWX paHie TPOOIEM 3aUINAETHCA  OCI
aKTyalbHUM. BpaxoByloum CTOXaCTHUHY TPHUPOAY  JOPOKHBOTO  PyXYy,
JMHAMIYHICTh 3MIHU HOTO XapaKTePUCTHK Yy Yacl, AK 1 paHIIie, BEJIUKY CKJIAAHICTh
MPEACTABIIAE TPONEC SKICHOI OIMIHKA Ta TMPOTHO3YBAHHA 3MIH JOPOXHBO-
TPAHCIIOPTHUX CHUTYyaIlili Ha MEpexXl aBTOMOOUTLHHX fopir. [t peamizalii pisHUX
CTpareriii ympaBiiHHS JOPOXKHIM PYXOM HEOOXITHO B PeXUMI Yacy 310paTu
JOCTOBIpHY 1H(}OpMAIIO MPO PyX aBTOMOOLTIB HAa MEPEXi 3 ypaxXyBaHHSIM
IMOBIPHICHHAX BJIACTHBOCTEH TPAHCIOPTHOTO MOTOKY. Bia piBHS BUPINICHHS ITHX
3aBJaHb BEIMKOIO MIPOIO 3aJICKUTh NPABWIBHICTE Ta CBOEYACHICTH BHOOPY
BEJIUKOTO CTYTICHS 3aJICKUTh TMPABUJIBHICTH 1 CBOEYACHICTH BUOOPY ONTHMATBHHIX
YOPABIIHCHKAX PINICHD, ANCKBATHUX PEATBHOMY CTaHy CHCTEM TeMHU "BOAIN -
aBTOMOO1JTE; opora - cepena” (BAJIC).

KpiMm mporo, mpu po3poOIll ICHYIOUMX CTpaTeridi KepyBaHHS JOPOKHIM
PYXOM TPHHHSATO BBaXaTH, [0 MapPIIPYTH 1HAWBIAyaIbHUX aBTOMOOLIIB
BA3HAYAIOTHCSA BUTBHUM Oa)KaHHAM BOJIIB 1 IO KEPYBAaHHSA PyXOM 3MIHCHIOETHCS
JUIIIE 332 JOTIOMOTOI0 CHUTHATIB CBITJIO(OPIB, MOPOXKHIX 3HAKIB Ta TOKAXKYUKIB.
[Ipu 11bOMy iCHY€ MOKJIMBICTH 3amoOITTH 3aTopaM, PEKOMEHAYIOUHM BOMISIM abo

HaBITh 3MYIIYIOUH iX 3MIHIOBATH MApPIIPYTH PYXY, OCKUTHKA B TIPUHITATIT MOITHBI
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HalOLIbII  ©(PEKTUBHI BaplaHTA BHUKOPWUCTAHHS TMPOMYCKHOI CIPOMOKHOCTI
JOPOXKHBOI Mepexi. [{e mocsaraeTbes MuIsIXOM AOCTIDKEHHS Ta aHAII3y PO3MOILTY
TPAHCTIOPTHUX TIOTOKIB Ta CBOE€YACHOTO 1H(OPMYBaHHS YYACHWKIB PyXy TMpPO
HalOULIbI TpuiHATHI MapmpyTh [43]. Bupimennas 3agadi B Takiid MOCTaHOBIN
YCKIIQHIOBAJIOCSA THM, IO JOHEJaBHA mporec 300py, mepedadi Tta oOpoOKu
1H(popMarii Tpo CTaH JOPOKHBOTO PYXy HAYKOBOi Oasu [45].

OcranHiMA pOKaMH y IbOMY HampsaMl cTajiacd HU3Ka ICTOTHHUX 3MIH.
AKTWBHO PO3BHBAIOTHCA HAyKOBI JOCHI/DKEHHS Y Tally3l PO3BUTKY Teopili
TPAHCTIOPTHUX MOTOKIB, iX MOJEIIOBAHHSI HAa MAKPO Ta MIKPO PiBHI JO3BOJISIFOTH 3
BACOKHM CTYTICHEM JIOCTOBIPHOCTI BUPIIIYBATH IMUPOKHH CIEKTP 3aBJaHb IOI0
MPOTHO3YBAHHS XapaKTEPUCTUK TPAHCTIOPTHUX TOTOKIB. Po3pobneno meromw,
AITOPUTMHA Ta TPOTPaMHE 3a0€3MEUSHHS OMTUMI3aIlli TPAHCTIOPTHUX MEPEXK Ta
BUPIIIIEHHS TPAHCIOPTHUX 3aBJaHb 3 ypaxyBaHHSAM XapaKTCPUCTUK BYJIMYHO-
JOpOokHIX Mepex [S0].

BinbyBcss skicamit  ctpuOok y  po3polIll  Ta BHUMYCKY TOTYXKHHUX
1H(pOpMAIIHHAX KOMITIOTEPHAX CHCTEM, PO3BUTKY PI3HUX, CYYaCHUX BHIIB
3B's3Ky, €()eKTUBHHMX HaBITAlIMHUX CHCTEM, TEXHIUHHX 3ac001B 300py Ta 0OpoOKH
1H(popMaIi mpo XapaKTePUCTUKH TPAHCTIOPTHUX IMOTOKIB Ta JOPOKHBOT MEPEKI,
TEXHIYHUX 3ac001B OopraHizalii 10pokHboro pyxu [19,24, 25].

Ile mo3BOMSE CTaBUTH NHWTAHHS TIPO BHUPIMICHHS TPoOIeM oOpraxizaii
MEPEBE3CHh Ta YIPaABIIHHA PYyXOM SK JUIsi OKPEMHUX aBTOMOOUTIB, Tak 1
TPAHCTIOPTHUX TIOTOKIB HA JOPOXKHIM MEPEkKI B MIJIOMY, HA SKICHO HOBOMY
BHIIIOMY PIBHI.

Po3BuHeH1 kpaiHm CBITY Tpu oOpraHizaili Ta YMOpPaBIiHHI PyXOM Ta
MIEPEBE3CHHAMH Ha MEPEeXl aBTOMOOUIBHUX  JOpIr  JAedajll  aKTHBHIIIEC
BUKOPUCTOBYIOTh TE€XHOJIOTIi 1HTEIeKTyanbHNX TpaHncnopTHux cucrem (ITC) [40].
Oxpemi enementu ITC peam3oBani Ta e()EKTHBHO BHUKOPHUCTOBYIOTHCA Y
BITUM3HSAHIA  TpPaKTWIl.  3MIMHWIACS  CTiika  TEHACHINS  TMOAAJIBIIOTO
BJIOCKOHAJICHHS Ta BIPOBAKCHHS TaKUX CHCTEM TIPHW OpraHizaiii mepeBe3eHb Ta

pyxy [24, 25]. Amnamiz 3apyOixHOro mocBimy moOyaoBu Ta po3Butky [TC,
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OPUHITMNN X 1HTEerpamii, BUKOPUCTAHHA TIPW 3AIMCHEHHI BaHTAXHUX Ta
MaCaAXUPCHKUX TEPEBE3CHD, TIPH YIIPABIIHHI JOPOKHIM PYyXOM J03BOJISIE 3pOOUTH
BHCHOBOK TIPO BHCOKY iX €()€KTHBHICTh, TEXHIYHY MOXKJIMBICTh Ta MOIJIBHICTH
BAKOPUCTAHHA HAa aBTOMOOLTEHOMY TPAHCIIOPTI.

Tepmin "[HTENMEKTYaIBHI TPAHCIIOPTHI CUCTEMHU" B JAHWM 9aCc XapaKTEPHU3YE
KOMIJIEKC  1HTETPOBAHMX  3ac00IB  YMpaBIIHHA  JIOPOXKHIM  PyXOM  Ta
MEPEBE3CHHAMM, SKI 3aCTOCOBYIOTHCS JJII BHUPIMIECHHS BCIX BHJIB TPAHCIIOPTHUX
3aBJaHb HA OCHOBI BHUCOKWX TEXHOJIOTIHA, METOJIB MOJCIIOBAHHS TPAHCIIOPTHHUX
MPOIIECIB, TPOTpaMHOTO 3a0e3TeueHHs, oprafizami 1H(QOpMaIiHAX MOTOKIB Y
pEaATbHOMY PEKHAMI Yacy.

Amnam3 (QyHKIIIOHYBAaHHA TaKHX CHCTEM IIOKa3ye, IO KOHIEHIIS iX
PO3BUTKY BKJIOYAE€ BHWBYCHHS (DYHKIIH ICHYIOUMX CHCTEM  YIIPaBIIHHSA
MEPEBE3CHHAMHM Ta PYXOM, OINIHKY CTYINEHs BIUMBY pizHuX miacuctem [TC Ha
PO3BUTOK TPAHCIOPTHOI CHCTEMH, CTBOPEHHA apXITEKTYpH CHCTEMH Ta
y3rOJKEHHA cTaHaapTiB A1 po3BUTKY [ TC Ak iHTETpOBAHUX CHCTEM.

AKTYaJbHICTH TeMHU J0CJI/IXKEeHHS

Texnonorii ITC wmatore B manmii yac Oau3pko 60 miACKCTEM PIZHUX
HaAMPAMKIB 3aCTOCYBaHHA, ajie TIPH peanizamii CBOiX (PyHKIH OKPEeMO HE MOXKYTh
OyTH TTOBHOIO MIPOI0 BHKOPHCTaHI MOTCHINMHI MOXKIIMBOCTI KOXHOI MH1ACHCTEMH
AK 9aCTHHU cucTeMu. MakcuMaabHuK eeKT BIJ iX BUKOPHCTAHHSI MOXE OyTH
OTpUMaHWW JHIIEe 3a 3arajibHOi 1HTerpamii ii OKpeMHWX TMIACUCTEM B €IAHY
CHCTEMY .

OcHoBoro musi crBopeHHs [TC € icHyloul aBTOMAaTH30BaHI CHCTEMH
YOPaBIIHAS JOPOXHIM PyXOM, CHCTEMH YTUPABJIIHHSA PyXOM MapHIPyTHOTO
TPAHCTIOPTY, AaBTOMATH30BaHI CHUCTEMH BHSABJIICHHS JIOPOKHBO-TPAHCIIOPTHHUX
MPUToJ, CUCTEMH MAapIIPyTHOI Hapiramii, iH(OpMAIiitHI CHCTEMHW YIIPaBIIHHSA
JOPO’KHBOIO MEPEXKEI0 Ta I1HIN TMIACUCTEMH YIPaBIIHHSA JOPOKHIM PYyXOM Ta
MEPEBE3CHAAMH. 3a3HAUCHI CHUCTEMH Ta JCIEHTpai30BaHl 1Hdopmariital 6a3n
maHux oO0'eaHytOThCs i (yHKmioHyBaHHa y cmuteHiH [TC 3a Takumum

CTPYKTYPHUMH HANPSIMKAMMU:
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- ob'emHanHs 3a  (YHKIIOHAIbBHUMH  O3HAKaMHd  BHUKOPHUCTAHHS
iH(pOpMaIIHHUX TIOTOKIB 11 BUKOHAHHSA PI3HUX (YHKIIH y TPaHCTIOPTHUX
cuctemMax (ympaBlIiHHS PyXOM Ta TMEPEBE3CHHAMHU, 1H(pOpPMAIdHANA CyTpPOBIT
BOIIB, MACaXHWPIB Ta BAHTAXIB, BUIBJICHHS aBapIMHWX CHUTYyaIllid, €ICKTPOHHA
orIaTa mpoi3ay Ta MapKyBaHHS TOIIO),

- o0'eqHAaHHA 3@ 1HCTUTYIOHAJIBHWUMHU O3HAKAMH BUKOPHCTAHHS
1H(opMari pizHUMHA OpTraHi3aIlifHUMHU CTPYKTypamMHu (OpTraHd Jep:KaBHOI BIIAIH,
OpraHu MICIIEBOTO CaMOBPSyBaHHS, MPUBATHI (h1PMH TOIIIO);

- 1HTerpamisa 0a3 JaHuX BiA O€3mdl JpKepell OTpUMaHHSA Ta podOTH
1H(popMaIi mpo TPaHCTIOPTHI TIPOIIECH,

- IHTETpaIis y 4Jacl /Uid BIIOOPaKEHHS XapaKTEPUCTUK TPAHCIOPTHUX
IIPOIIECIB, MOJICIOBAHHS Ta aHAN3Y CUTYaIlli y peaJlbHOMY PEKHMI Jacy.

CyuacHi TeHaeHIi po3Butky ITC moka3yioTh, MO 3 OCHOBHHX IIJICH iX
(hyHKIIOHYBAaHHA € HaIaHHA MYJIbTUMOAQTBHOI 1H(GOPMAIT SK I YIPaBIIIHCHKUX
CTPYKTYp, a W TIepCOHAJIBHO YydacHWKam pyxy. [la iadopmaris moBuHHA
BIIMOBIAATH OYiKyBaHHSAM BOJIIB Ta MaCaXUPIB 3 TOUKH 30pPY SKOCTI IOI3JIKH -
ONTAMAJIBHOCTI MapImipyTy, OE3MeKH, HaAIMHOCTI, KOMOpTYy Ta BapTICHUX
napameTpiB.

Omaum 3 HaiOuTem iHTeHCMBHUX HanpsaMKiB ITC e mapmpyTHa HaBiraris
[80]. Posmmpena konneninsg Hagiramii B ITC nmepenbadyae 000B'13k0Be BUKOHAHHS
TakuxX (QYHKIIH, SK MOHITOPHUHT XapaKTEPHUCTHK TPAHCIOPTHUX TIOTOKIB Ta
MOKA3HHUKIB SKOCTI (DYHKI[IOHYBAHHS BYJIMYHO-JOPOKHBOI MEPEKi, BU3HAUCHHS
MICIT PO3TaIlyBaHHS TPAHCIOPTHOTO 3aco0y 13 3aJaHOI0 TOUYHICTIO, JUHAMIUHHMA
BUOIp MapmpyTy pyxy Ta iHpopmariiiiane 3a0e3MeueHHs y PEATbHOMY PEKAMI 4acy
1] 9ac MPOXOKeHHS MapmipyTy. Bel m QyHKIIT moao cnpaBu cnpsMOBaHi Ha
MIBUAMNEHHA ©(PEKTUBHOCTI peam3aliii TOJOBHOI TIEpeBarm aBTOMOOLIHHOTO
TPAHCIIOPTY - OPTaHI3aIIIO IIEPEBE3CHD 3a MPUHIIAIIOM ''B1JI IBEpEit 10 JBEPEH.

Opnnak y peanbHUX yMOBax Ha piBeHb po3BUTKY [TC BrmmBae psan ¢axrtopis,

MO0 CTPUMYIOTH aKTHBHE BHUKOPHCTAHHS X TEXHOJOTIH TpH opraHizamii Ta
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YOPaBJIiHHAI JOPOXKHIM PYXOM Ta MepeBe3eHHAMH. J[0 HUX y MEBHY Yepry Ciij
BIJTHECTH:

- HEIOCTATHA po3podka METO/IIB OITIHKH e(peKTUBHOCTI
dbynkmionyBanus [ TC, HeoOx1THUX 17151 3a]TyUCHHS 1HBECTHITIH;

- cimabka iHdopMariitHa iHGPaCTPYKTypa aBTOMOOIIIFHOTO TPAHCIIOPTY,

- BIJICYTHICTh CyYaCHHMX, EKCIPEC-METOMIB 3HATTS XapaKTEPUCTHK
JOPOKHBOTO PYXY JJI PO3PAXyHKY MapaMeTPiB MOJENEH TPAHCIIOPTHUX MOTOKIB,

- BIJICYTHICTH CITOCOOIB OIIHKK Ta MPOTHO3YBAHHS SAKOCTI TOPOKHBOTO
PYXy Ha MEPEKEBOMY PIBHI.

Kpim mporo HeoOxigHI PO3BHTOK Ta PO3poOKa METOMIB, MOJCICH,
aITOPUTMIB Ta MPOrpaMHOTO 3a0e3MCUeHHs IS BUPIIICHHS 3aJa4 ONTHMI3aIii
MapHIPYTIB PyXY, SAK JUI OKPEMHUX aBTOMOOUIIB, TaK 1 PO3MOALIY TPAHCIOPTHHX
MOTOKIB HA MEPEKI aBTOINLIAXIB B yMOBaxX 3acTocyBanHsa TexHouorii [TC.

Takum dYWHOM, Ha MJACTaBl aHaAi3y CTaHy Ta TMEPCHEKTUB PO3BUTKY
CTpareriii ympaBiHHSA JTOPOXHIM PyXOM Ta TEPEBE3CHHAMH, 3 YpaxXyBaHHIM
CYyJaCHWX HAyKOBHUX PO3POOOK y Il rajy3l Ta PIBHSA PO3BUTKY TEXHIKH, WITKO
MPOABIIIETHCS cynepeuHicTs. CyTh HOTO Toiarae y HactynmHomy. HoBi gocaraenus
B raiy3l 1H(OPMAaIWMHUX TEXHOJOT1H, KOMI'IOTEPHOI TEXHIKH, CYyYaCHUX BHJIIB
3B's3KY, ©(PEKTHBHUX HaBIramiMHUX CHCTEM, TEXHIYHHUX 3ac00iB 300py, 0OpoOKu
iHopMarli Ta PETyNIOBaHHS JOPOXHIM PYXOM HE 3HAXOASITh IIHPOKOTO
3aCTOCYBaHHS TIPW KEPYBaHHI aBTOMOOUTBHWMH TIEPEBE3CHHSAMHU Ta PyXOM Hepe3
HEJIOCTAaTHI HAyKOBI 3HAHHS /T BUKOPUCTAHHSA BCHOTO CIEKTpa (hyHKINOHAIEHAX
MOKJIMBOCTEHN 3a3HaueHMX po3po0ok 3a ymoB ITC.

VY 3B'a3ky 3 IIUM TOJAIBIN JOCHTIDKEHHS 3 OpraHizamii mepeBe3eHb Ta
JOPOKHBOTO PyXy 3 BUKOpHcTaHHAM TexHouorii [TC € myxe akTyambHUMH.

Mera pgociigkeHHsI: TIBHAMECHHA ©()EKTUBHOCTI  (DYHKIIOHYBAHHS
THTEJICKTyJIbHAX TPAHCIIOPTHUX CHCTEM HA OCHOBI MPOTHO3YBAHHS TMapaMeTpPiB
JIOPOXKHBOT'O PYyXY Ha PETYJIbOBaHIN MEPEXl y peabHOMY MacIiTadl yacy.

Merta n0ciHKEHHS TIOJIATAE Y BUPIMICHHI HACTYTHUX 3aB/IAHb:
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1. AHaji3 TexHONOTIH Ta (QYHKIUNW I1HTEIEKTyaJIbHUX TPAHCIOPTHUX
CHCTEM.

2. Busnauntn ymoBu  iAeHTH(IKAI MapmIPyTHOTO  TPAHCIIOPTY,
00J1aITHAHOTO HABITAIMHAMHA CHCTEMaMH 3 ypaxXyBaHHSM I1HTEHCHBHOCTI HOTO
PYXy Ha MEPEXKI.

3. OnTumizyBaTl MapIIPyTH PyXy Ta PO3MOALTY TPAHCIOPTHUX TOTOKIB
y MEPEK1 3 ypaxyBaHHIM KOPUTYBAHHA B PeaIbHOMY MacImTabi Jacy.

O00'exT pociigxenHs: — (yHKIIIOHYBAHHS 1HTEICKTYJTbHAX TPAHCTIOPTHUX
CHCTEM Ta BIUIMB HA MapaMEeTPH TOPOKHBOTO PYXY.

IIpexmer pmocigKeHHS — I1HTENEKTyaJbHI TPAHCIOPTHI CHCTEMH Y
peaapHOMY MacinTall yacy.

Metoan aocC/uisKeHHSI — MaTeMAaTHYHWNA, METOIW TEOopli TPAHCTIOPTHHX
MOTOKIB, TEOPii HMOBIPHOCTI Ta CTAaTUCTUKH, Tpadiuamii MeToa (AiarpaMu, CXEeMH,

Tabmi ).
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1. TEXHOJIOT'If IHTEJIEKTYAJBHUX TPAHCIIOPTHUX
CUCTEM ITPU OPTAHI3ALIT JOPOXKHOI'O PYXY I IEPEBE3EHHSI

1.1 Anani3 npoeKkTiB PO3BUTKY IHTEJIEKTYaJbHUX TPAHCHOPTHUX

CHUCTEM

Peamizariss mpoektiB po3sutky ITC cknagae pisHux piBHAX. [CHYIOTH
MDKHApOJIHI Ta JACP>KaBHI MPOEKTH Ta MPOTpPaMH, B SKAX OEpyTh ydacTh Oararo
Kpain €Bporm, AMepukn Ta A3ii. [IpakTudaHO y BCIX KpaiHax ICHYIOThH HaIllOHAIbHI
nporpamu  po3sutky [TC. [, HapemTi, € BenWka pPI3HOMAHITHICTh MPOTPaAM
po3sutky ITC Ha TtepuropiaibHOMY PIBHI — MICTa, CHCTEMH IIBHAIKICHHX
MaricTpajiei, TPaHCHOPTHI JIOTICTHYHI CHUCTeMH. PesynbTaT aHaaizy OCHOBHHX
MPOEKTIB Ta mporpam po3ButKy ITC HaBeneHO HUKUE.

o mixnep:kapaux npoekTiB [TC nanmexuts [laH-CBpOMEHCHKNN MTPOCKT
EDEN (European Data, exchange Network), axuii 3anmpoBaKyeThcsi y OaraTbox
€Bponeiichkux KpaiHax, mounHaoun 3 1996 poxky [17]. Peanizamis 11boro mpoekty
CIpusie CTBOPEHHIO 3arajbHOi apXiTeKTypw Mepexi Ta 0a3 [JaHux, 1o
00CTyTOBYIOTh 1HTENICKTYaJIbHI TPAHCIOPTHI CHCTEMH, OIIEPATUBHOMY OOMIHY
JAHUMH TIPO XAPAaKTEPHUCTUKH JTOPOXKHBOTO PyXy, BHPIIMICHHS 3aBJaHb 3
YIPaBJIIHAS PYyXOM Ta nepeBe3eHHAMH. CTPYKTypa ITiei MEepexki BKITIOUAE TP PIBHI
lepapxii: €BPOICHCHKHI, pPErioHANbHUN Ta HamioHanbHUH. [l perioHanbHAM
pIBHEM pO3yMieTbesd 00'eqHaHHa 0a3 JaHWUX Ta MEPEXkKl KUIBKOX KpaiH, IO
3HAXOAAThCSA B OAHINA Teorpadiuniii 301 €Bporm. Crpykrypa mepexi EDEN
HaBeacHa Ha puc. 1.1.

Crpykrypa ydacHUKIB €Bporneiicbkoi 0a3n 0OMIHY JaHHMH 3 TPAHCIIOPTHOI
MEpEeX1 IMOKasye, NSkl KpaiHH OepyTh ydacTh OJHOYACHO Y peajm3allli KIJIbKOX
TpaHCHaIlOHATbHUX TIPoekTiB. lle 3HIMae OGaraTtompoOiiemMu Tipu i1HTETpaIli 0a3
JAHWX .

bararo kpain 6epyTh ydacTh y €BpONEHCHKUX MOCTITHUIIBKUX MTPOrpamMax

DRIVE 1T Tta DRIVE II. ¥V 1mux mnporpam y aedkux KpaiHax 3a1HCHEHO
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BIIPOBQ/DKCHHS Ta €KCIUTyaTalllsi HOBHX MICBKHX CHCTEM YIIPaBIIHHSI PYXOM.
3okpema, Taki cucrtemu BrnpoBamkeHo y Himewunmni (MOTION), ®panmii
(PRODYN), Itanii (UTOPIA), Anonii (STREAM). CTBOpeHHS cHUCTEM 13 HOBUMH
dbyHKIisIMA  B1IOYBA€EThCS MIIAXOM MojepHizamii icaHytounx Tunosux ACY /I
(SCOOQOT, SCATS), BUKOPHCTOBYIOUH TEXHOJIOTIi 1HTEIECKTYIbHIX TPAHCTIOPTHUAX
cucteM. TakuM YWHOM, BIAETHCS 30eperTd €(EKTHBHICTH CHUCTEM 1 3a 3HAYHOTO

3pOCTAaHHS TPAHCHOPTHOTO HABAHTAXKEHHSA, 3a0€3MEeUyloud CKOPOYEHHA Yacy

noizaku Ha 10-20% [11].

€Bponeiicskuii piBeHb

€pponeiicbka ba3a 00MiHY JaHHMH
3 TpaHcnopTHOT Mepexi (EDEN)

TpaHCHaLOHAIbHUIA piBEHb

piBeHb ‘
JlrokcemBypr

Puc. 1.1. Ctpykrypa yuacHUKIB €Bponelicbkoi 6a3u 0OMIHY JaHUMH IIIOJI0
TPAHCIIOPTHOT MEPeXkl MJII BUKOPHCTAHHS B IHTCICKTYAJbHHX TPaHCHOPTHHX

CHCTCMaAxX

Jlo ¢yHKImIA TUX CHCTEM BXOJWTh MOHITOPUHT  XapaKTEPHUCTHK
TPAHCTIOPTHUX TIOTOKIB, BHUSBJICHHA 3aTOPIB HA BYJHYHO-IAOPOKHIA MEPEKi,
ABTOMATHUYHE BHSBJICHHS  JOPOKHBO-TPAHCIIOPTHWX  TPHUTOJ, MapIIpyTHA

HaBITaIis, MOHITOPHHT 4Yacy IIOi3JKHA B pPeabHOMY PEXKHMI Yacy, KOHTPOJIb 3a
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PYXOM TECTOBHUX aBTOMOOLIIB, IO "TUIaBalOTh" y TpaHCIOpTHOMY moTomi. OTxe,

Il THTIW CUCTEM 3IIHCHIOIOTH YIIPABJIIHHSA MEPEBE3CHHAMH Ta JTOPOXKHIM pyXoM. Y

tabn. 1.1 HaBeneHO y3arajJbHIOIOUMN IepellK (YHKIIH CTOCOBHO Pi3HHX cdep

YIPaBJIIHAS TPAHCIIOPTHAM TPOTIECOM.

Tabnwua 1.1

[lepenik dynkii pi3auX cdep kKepyBaHHS TPAHCTIOPTHUAM MPOIIECOM

Harpsimu
PO3BUTKY
ITC

OcHoBHI1 (yHKIII

EdektuBHic
Th

TIPIOPHUTET 3a

TEPMIH OKYITHOCTI,

EKCTICPTHUMH
POKIB

OLIHKAMHU, %

YnpasmiHHSA
JOPOXKHIM
pyxom

* MOHITOPUHT XapaKTEPUCTUK TPAHCHOPTHUX
MTOTOKIB;

* 30ip JaHUX PO YMOBH PyXy 3 IO
MOTY>KHICTHO KOHTPOJIbHUX aBTOMOOUITIB;
 OIlllHKa CTaHy NOKPUTTS,

» MepexeBe KepyBaHHs CBITIIO(OPHUMHU
CUTHAJIaM U

1€,

* YNpapyiHHA PyXOM Ha HIBUAKICHUX JI0
porax;

* ABTOMaTW4HA €JICKTPOHHA I1J1aTa 32 PO
1311 Ta NapKyBaHHA;

* OpraHizals BIpTyalbHUX LIEHTPIB yIPARIIHHS

HSL PYyXOM;
* MoHITOpUHT 3a0py/THEHHS HABKOJIUIITHHOTO
cepeoBHLIA

AH,

98]
S
=
(o)}
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VYnopasmiHas ~ |* 3a0e3neueHHs JOTPAHCHIOPTHO THpopMaller;, | 20 0,8
nepeBi3HUM  |* OIIHKA NONUTY NEPEBE3CHHS;
nporecomta  |* [H(POPMYBaHHS KITIEHTIB PO MApLIPy THY
IUIAHYBaHHS ~ |MEPEXKI, IUIAHYBAHHS MOJOPOKEN;
IHAMBIAyaIbHH |* OPOHIOBAHHSA TPAHCIIOPTHUX HOCIIYT,
X HOI3I0K. » MapiiipyTHe OpIEHTYBaHHS, TMHAMIYHUIMA
KOHTPOJIb 3a POXOKEHHSAM MapIIpyTy;
* YnpagJiHHS NPIOPUTETHUM PYyXOM
MapIIPYyTHOTO TPAHCIIOPTY;
* [HTerpailisi CMCTEM YMPABJIIHHS [IEPEBE3CHHS
MU,
VYnparniHHA Y |* BusiBlieHHs TOPO’KHBO-TPAHCIIOPTHUX PO 30 0,3
HAJ3BUYANHU |HAAXO/KEHb, YIIPABIIHHSA PyXOM Ha HEOE3MNeKy
X CUTyalldX |HUX CUTyaIllsx;
 BupoOJieHHsl cTparerii yIpaBiiHHSA Y KOHKPET
HUX CUTYallisX;
» MapuipyTHa HaBiraiiisi Ta HaJJaHHsI
NPIOPUTETY CHEMIATLHIM TPAHCTIOPTHUM
CEepeIOBUIIIEM
CTBaM;
[ndopmariniine |* Tlepenaya indopmaltii no pagiokaHanax; 20 5
3a0e3neUYeHAs I . - 5
®
HABYAHHSICTHIT ‘HrepaKmBHe 1H(popMalliifHe 3a0e3MneueHHs
KiB pyXy Hi,
* ABTOHOMHE KEPIBHHUIITBO MAPILIPYTOM;
* JluHaMI4HE KEPIBHUIITBO MAPILIPYTOM;
* [HTErpartis cucTeM ynpaniiHHA 0a3aMK TaHUX
HUX MPO JIOPOXKHIN PyX;
» boprose iHpOpMariiiHe 3a0e3MeUeHHs;

CrpykTypHa cxeMa TaKux CUCTEM HaBeJieHa Ha puc. 1.2.

CykymnHicTh HaBeAeHUX (YHKINNA JTO3BOJISE OTPUMATH CUCTEMH 3 SKICHO

HOBHUMH BJIACTUBOCTSAMU. [HTETparlis €NeKTPOHHOI CHUCTEMH OILIATH MOI3I0K Ta

MapKyBaHb, CHCTEMH YIPaABIIHHA TPOMAJICBKUM  TPAHCIOPTOM,

CUCTCMH

BUSABJICHHS 3aTOPIB JIO3BOJISIE BUPINIYBATH aKTyajbHI 3aBJaHHS OOMEKEHHS

00CATIB PyXy.
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BiaMiHHOIO 0COOIUBICTIO IUX CHCTEM € BHCOKHM PIBEHBb 1H(GOPMAIIHHOIO

3a0e3IeueHHs YYaCHUKIB pyXy. MokHa CMIJIMBO CKA3aTH, IO CTBOPIOETHCS PHHOK

TpaHcHopTHOT 1H(pOopMaIi, y skoMy 1H(popMaIiiHuii cepBic MOBUHEH BIAMOBIAATH

HOBHUM BHMOTaM PiBHA 00ciyroByBaHHs. KpiMm TOro, sIK 1 /UIsi KOKHOTO €JIEMEHTa

PUHKY CTa€ HEOOXIIHMM BW3HAYHWTH BIAMOBIIHICTh

MK BUTpaTaMd Ha

(hyHKITIOHYBAaHHA IIUX CHCTEM Ta ixHHOIO eexTuBHICTIO. JlocBin mpoekTiB DRIVE

I Ta DRIVE Il moka3ye, mo B TepMmiHax "BUTpaTH/BUTOMA" TPAKTUYHO BCI

CIIEMEHTH CHCTEM MAlOTh TIO3UTUBHHUHN €(eKT:

YOPaBTIHHS MapIipy THAM

Tpancnioptom, BusBiaeHHs JTII, kepyBaHHS mMapKoOBKaMW, KOHTPOJb IIBHIKICHHX

peXUMIB, MapIIpyTHA Hasiramis (Tadm. 1.1).

Ynpaeninss ceitioGopHUM
peryaroBaHHIM

SCOOT

MiHimizariis
3aTPUMOK

[Ipiopurer | |

3abe3neveHHs nNpoi3ay
CIIELTPAHCIIOPTY

|
|
|
\
|
\
|
|
aBToOYyCa \
|
|
|
|
|
|
|

VYipaBiiHHs
JIOPOKHOIO
iHpopMariew

Inpopmariiine
3abe3neyueHHs
JOPOKHBOTO

PYXy

VYrpaBmniHHA
y He0e3IeTHHX
CHUTYaLIsIX

MoHiTopuHr

Moni LlenTp ynpasiinss 3a0pyIHEHHS
SHLERRAL HaBKOJHMIIHBEOL
XapaKTepHCTHK cepemH
TPaHCIOPTHHX Crpareris
MOTOKIB BHGOPY
Bis i st 30— s S et et e Sa
CsitnogopHi 3aco0u yrpaBIiHHs B YrpasniHHs
KOHTpOJIepH HeOEe3MEeYHNUX CHTYaL[IAX JIOPOKHIMH
3HAKAMH

Puc. 1.2.Crpareris Bubopy ¢GyHKITIOHATBHUX PINICHH ¥ MICBKHX CHCTEMax

YIPaBJIIHHAS PyXOM
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MoxIMBICTE OTPHMaHHS peanbHOi, MepcoHI(PiKOBAHOI Ta OMEPaTUBHOI
iH(opMari y mporeci JOPOXKHBOTO PYXy CTAaHOBUTH 3HAUHY MPOOJIeMy IS
oumeIocTi BoAliB Ta macaxupis. [Ipoekr PROMISE mae Ha meTi ctBOpeHHs 0a3
JAHUX, 32 JOTIOMOTOI0 SKHX I1HTEJIEKTyalbHI TPAHCIOPTHI CHUCTEMH MOXKYTh
iHpopMyBaTH  yYacCHWKIB pPyXd TPO YMOBH HA  MapHIPyTl  TOi37KH,
BAKOPUCTOBYIOUM TIPW IHOMY PI3HI 3aco0m 3B's3ky: MOOUThHHE 3B's130k GSM,
IHTEpPHET, TepudepiiiHi TepMIHAIN, €IEKTPOHHI Tabno. 3a JOMOMOTOI0 I[HOTO
cuctema PROMISE 3a0esneuye mjaHyBaHHA MapmipyTiB, y TOMY YHCII
MYJIBTEMOJIAJIBHUX, 1 KOHTPOJTh MPOTSTOM YChOTO YacCy MPOXOHKEHHS MapIIpyTy.

Cucrema PROMISE exkcmnyaryerbes y Himeuumni, ®panmii, [1Isemi,
Oimsami, [otmanmii, Higepaangax [179]. Tpu pos3pobmi mpoexty PROMISE
BPaxoOBaHO HACTYMHI MOTPEON YUaCHUKIB PyXy 1H(POPMAIIHHOMY 3a0€3MeUeHHI:

*  TOpsA 13 3arajJbHOI0 1H(OPMAIIE IS BCIX YYaCHUKIB PyXy, 1CHYE
MOTHBAIlA KOXXKHOTO BOJIIA Ta Macakwpa B OTPUMaHHI MEPCOHANBHOI 1H(pOpMaIii,
TOMY I KOMEPIIHHOTO YCMiXy Takux I1H(GOPMAIIMHNX CUCTEM MOTpiOHA
cerMeHTaris iHhopMaIliitHUX MOTOKIB;

* i"dopMamias mae OyTH MPAMOIO, ONEPATHBHOIO, XapaKTePHU3yBaTH
CHUTYyaIlIO JJI1 KOPHCTYBava B JaHUM Yac Ta B JJaHIH TOYIl MEPEKI;

*  Ha JOAATOK JIO OCHOBHOI iH(opMarlii pH IJIaHyBaHHI MOI3AKH 1CHY€E
notpeda B 10AaTKOBOMY 1H(GOPMAIIHHOMY CEPBICI PO TAPKyBaHHS, PO3KIIA PyXY
THITTUX BHJIIB TPAHCIOPTY, crienudiuda iHGOpMAaIIis s JTIOACH MOXWIOTO BIKY Ta
1HBAJII /TIB.

Jlo omHOro 3 OCHOBHHX moJ0keHb KoHIenmi PROMISE Hanexutsh
MOXMUIMBICTh ~ KOMEPIIIHHOTO 3acTocyBaHHSA. Tomy iH(OpPMaIIMHHNE  CEpBIC
3MIACHIOETHCS 3 YpaxyBaHHSAM aKTyaJIbHOCTI, (PYHKITIOHAIBHOCTI, TEPCOHATBHIX
ocoOmmBOCTEH BapTOCTI MuX TOCyr. CepBiCHI TOCIYTH TOMHPIOIOTHCA HAa BECh
JIOTICTUYHHUH JIAHITIOT TPOTIECY TMEPEBE3EHb Ta JOPOKHHOTO PYXY: IUIAHYBAaHHS
3BMYaliHOT a00 MyJIbTUMOJAJBHOI MOI3JKH, TOTOJKEHHS Yacy MOi3aKu 3

pO3KJIagaMu PyXy IHIIAX BHUAIB TPAHCIOPTY, OPOHIOBAHHS KBUTKIB Ta I1HIIHAX
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MOCITyT, OoTiepaTuBHA 1HGOPMAITIS PO XapaKTEPHUCTUKN TPAHCIIOPTHUX MOTOKIB Ta
CTaH JOPOKHBOT MEPEXKI.

Jlns BukoHanHs 1mx yMmoB cuctema PROMISE idTerpye Taki trmnm
opranizamiid, mo ¢GopMyOTh 1H(GOPMAIitHI TOTOKH: BJIACHUKH 1H(MOpPMAIi,
mpoBaiiiepy 1HGOPMAIIMHUX TMOCIYT, ONepaTopu mepenadl, aucTpud'toTopu. Lls
CTPYKTypa 300pakeHo Ha puc. 1.3.

OyHKITIOHYBaHHS TAaKOi CTPYKTYPH 3a0e31meuye MOCTIMHHA TOCTYTI KJTI€HTIB
JI0 TuHAMI9HOT 1H(OpPMAITT TPO YMOBH TMOI3IKH Ta XapaKTEPUCTUKHN TPAHCTIOPTHHUX

MMOTOKIB.

1.2 XapakTepucTuka TUIIOBHUX MPOEKTIiB

Y ®panmi pospobiero konmenio cuctemu CLAIRE mma peamizarmi
KEPYIOUHX BILIMBIB 32 YMOB 3aTopiB. L[ crucTemMa cymicHa 3 OUIBIIICTIO 1CHYIOUHX
aBTOMATHU30BaHUX CHCTeM KepyBaHHA pyxoMm, ockiibku CLAIRE BupoOmise
yHIBEpCAJIbHI PIINICHHS, K1 HE 3aJI€XKaTh BiJ THIYy TEXHIYHUX 3ac00IB Ta METOIB
kepyBanHsa. Meronomoris CLAIRE Bmepme Oyma 3actocoBana B Tymy3i Ta
JIO3BOJIAJIA BUPOOUTH Y3TO/UKEHY CTPATETIi0 YIPaBIIHHSA, KA BPaXOBYeE IMUIYCIX
KaTeropii y4aCHUKIB IOPOKHBOTO PYXY

Cucrema CLAIRE BukoHye Taki oCHOBHI (DyHKIIII:

* 30ip Ta oOpoOka iH(popMaIli MPO XAPAKTEPUCTHKHA TPAHCIIOPTHHUX
MOTOKIB JUTS OIIHKK CTaHy TIOTOKY Ta BUABIICHHS 3aTOPIB;

*  MOHITOPHHI 3aTOPOBHUX CHTYyaIiii JUIi OIHKA JHHAMIKH iX
PO3BUTKYTHS,

*  nmoaaTtkoBl (hyHKITI MOHITOPUHTY 3aTOPOBHX CHUTYyaIllil 3a JOMOMOTOIO
TeneOHHUX TTOBIIOMJICHh YUACHUKIB JOPOKHBOTO PYXY;

*  pos3pobka cTparerii ympaBiiHHS JOPOKHIM PYXOMBISX 3aTOPOBOI
CUTYyaIlli;

*  Tepedava KepyluHMX BIUIMBIB Ta PEKOMEHAAIH MICBKHI CHCTEMI

YIPaBJIIHAS JOPOKHIM PYyXOM

Jlucm

PKB.OIAT-190.010.113

3wm.

Jluem Ne dokym. flionuc |\Hama 20




*  nmomatkoBui iHTepdeiic s cmenmdiunoi  iHGOpPMAIi  PI3HUX
KopucTyBauiB (mepemaua iHdopMaiii IS KEPOBAHWUX JOPOXHUX 3HAKIB,
taopmaris renedonnoi cranmi ALLO TRAFIC, indopmarni po JITII y micekii
CHCTEMI1 YTIPABIIIHHS PyXOM).

3pemroro, BCi i (PyHKIII MarOTh 3a0€3MEYUTH TOMIYK Ta MPHU3HAUYCHHS
AIbTCPHATUBHUX MAapIIPyTiB i1 YCYHEHHsS HACIIIKIB TPAHCIIOPTHHUX 3aTOPIB.
Biamosigao cucrema CLAIRE BukoHY€ 1BI OCHOBHI 3a/1a4l; BUSABJICHHS (haKTOPIB,
0 3HWKYIOTHh MPOITYCKHY 3JaTHICTh €IIEMEHTIB BYJWYHO-AOPOXKHBOI MEpexkKl Ta
anam3 ymoB ¢opmyBanas 3aropy. Tomy CLAIRE € ontumizamiifHOIO CHCTEMOTO,
dKa TIEpenac YMPaBIAOYl BIUIMBY MICHKIM CHCTEMI YIPaBIIHHA PYXOM, Y
peaapHOMY MacImTall yacy Kepyrdor podororo 450 citiaodopis.

s ominkm edextusnocti cuctemu CLAIRE Ta ii BrumBy Ha 3MiHY
TPUBAJIOCTI TOI3AKKH OyJI0 TPOBEACHO TOPIBHSIBHI BHMPOOYBAaHHS y JBOX
pexnmax. Crnouarky cucrema CLAIRE mparmroBama pa3om 13 aBTOMaTH30BAHOIO
cucreMoro ynpasiaiHHS pyxoMm. [lorim thmoBa ACY/| mpamroBaia aBTOHOMHO.
BumiproBanHs TpUBAjIOCTI TOI3AKA MPOBOAWJIOCS y BedipHid dYac "mik" s
KOXXHOTO 3 IUX JBOX peXuMiB. Jlnsd miei METH BUKOPHCTOBYBAIMCS IIICTh

"maBatounx' aBTOMOOUTIB. PesynpTaTil mocipkeHb HaBeneHo y tadm. 1.2.

Tabnuua 1.2

[TopisusnsH1 BuNpoOyBanHs edexktuBHOCTI cuctemu CLAIRE

3MiHa TTapaMEeTPIB TOI3/IKH Y 3aTOPOBHUX CHUTYAITISIX

Pexxum kepyBaHHs SHWKCHHS 4acy 3ai3/1KH | [1IBuKiCTh MOBIJOMIIEHHS,
KM/TOJT
ACYIN 8 -15% 14-18
ACYIII+CLAIRE 12 -21% 18-20

301TbITy€ThCST K IIBHAKICTh TOBLIOMJICHHS. 3pocTae CTabUIbHICTD
IMBUAKICHOTO PEXHMY, TPO IO CBIIYATh TMOPIBHAJIBHI TICTOTPAM PO3MOALTY

mBUAKOCTI (puc. 1.4).
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Hocein Buxopucranus cucremu CLAIRE mnpw ympaBmiaHI pyxXoMm Yy
3aTOPOBHMX CHUTYyallisX TOKAa3aB, IO I1HTETPOBAHI I1HTENICKTYaJbHI TPAHCIIOPTHI
CHUCTEMH MOXYTh KOODAMHYBAaTH CBOIO pOOOTYy 3 ICHYIOUMMH CHCTEMaMH
KEpyBaHHA JTOPOXKHIM PyXoM, e(heKTHBHO 0O0poOaTH 1H(OPMAIIIO B PEXUMI
peaJpHOTO dYacy Ta po3poONATH CTpaTerii KepyBaHHSA, IO 3a0e3meuyrOTh
OTIEpAaTUBHY Ta AaJCKBATHY PEAKINI0 3MIHM TPAHCIOPTHOTO HaBAaHTAXKCHHS.
Cucrema CLAIRE no3Bonmuna cniibHO 3 QYHKINISIMA CHCTEMH YTIPABIIHHSA PYXOM
KEepyBaTH PyXOM aBTOOYCIB Ha MapIIPyTHIH MEPEXKI.

Y ®panmi Takoxk po3podiieHo npoekT AIDA 1040 BHKOPHCTaHHS
texdoyorii ITC ©a mBuakichux wMarictpamsix [14]. Peamizamiss mpoekTy
posnoyanacs 1996 p., a noBHoMaciutabHe 3actocyBaHHs 1998 poky. Ha
MmouaTkoBiii cramii cucrema obcmyroByBajga 100 kM aBTomarictpam [lapmwxk —
Opnean. bopToBi KoMI'tOTepHI MPUCTPOT, CyMICHI 3 TexHIYHUME 3acobamu AIDA,

Oynm BCTaHOBIICHI croyatky Ha 500 aBTOMOOLUTIB.

0 25
5 20
X £ 18
= 10
= E 10
0 : 0
1 14 48 22 2% 30 0 14 18 22 26 30
[IIBUAKICTH TTOBIJOMIIEHHS, KM/TOI [I1BuaKICTH TTOBIJOMIIEHHS, KM/TOI

Puc. 1.4. T'icrorpama po3mnouly MBUAKOCTI Y 3aTOPOBUX CHUTYAIIsX MPH
poboTi tumoBoi ACY ]l (miBopyd) Ta mpu poOOTI 1HTENEKTYaIbHOI TPAHCIIOPTHOI

cuctemu CLAIRE (mpaBopyu)

[1s cucTeMa BUKOHY€E TakKl (PYHKITII:
*  MPOBOAWTH 30Ip JAHWUX MPO XAPAKTEPUCTUKH TPAHCIOPTHHUX TOTOKIB
Ta JAOPOKHI YMOBHU (IHTCHCHBHICTH PYXY, IIUIBHICTH, MIBUAKICTh, CKJIaJa MOTOKY,

noroaH1 yMoBH, 1H(popmarris po JTII Ta 1HIN HAA3BUYANHIHUX CUTYaIlIAX );
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+  3abe3meuye BOMIIB ITi€r0 1HGOPMAIE Yy peallbHOMY MacmTadl yacy
M0 BChOMY MapIIpyTy MPsSMYyBaHHS,

*  iH(OpMYy€E BOAIIB MPO BIJICTaHb O HAWOMMKYIOTO 3'i37y, MPOTHO3HUMA
yac puOyTTA B Oy/Ib-AKHI TyHKT HA TPacCl, BIJICTaHb J0 00'€KTIB CEPBICY, MEPEIIK
CEPBICHUX MOCYT Ta IIHU HA HAX.

Hamionansna mopoxkHs Anminictpaiis Oiansamii OCTaHHIMH POKaMH
MPOBOJUTh  aKTUBHY  TIOJITHKY  IOJO0  BOPOBAKEHHS  KOMIIOHCHTIB
THTEJICKTyJIbHUX TPAHCTIOPTHUX cucteM [16]. [Tpu po3poOlii koHIEN i PO3BUTKY
ITC 6ymm copmyiboBaHi TEPCTIEKTUBHI IUTI TPAHCIIOPTHOI CHCTEMH, pO3podsieHa
ia(ppactpykrypa ITC, HeoOXimHA I AOCATHEHHS MUX ITJICH, TPOBEACHO aHAI3
edexktrBHOCTI pi3HUX KommoHeHTiB [TC y TtpaHcmopTHiit cucremi OiHISHAII,
BAPOOJIEHO 3arajibHi yMOBH (pyHKIioHyBaHHS iHTeTpoBaHoi ITC y kpaiHi.

OpnHe 3 OCHOBHHMX 3aBJaHb TOJATANA Y BHOOP! TPIOPUTETHUX HAMPIMIB
po3sutky [TC Ta omHm e)EeKTHBHOCTI MIACUCTEM y KOHKPETHHUX YMOBaX.
Cnouarky 3 Oaratbox pizamx ¢yakmii [TC (6impme 60) 6ymo chopmoBaHo B
ITICTh OCHOBHHMX HAmNpPsAMKIB PO3BUTKY, HAWHOUIBII aKTyaJlbHAX JJI1 yMOB
Oinnaami. 1[I HanpsaMu MarOTh HACTYNMHME IIJILOBHM XapaKTep: IiABUINCHHS
e(EKTHUBHOCTI TIEPEBE3CHb Ta PYXy, MIABUINCHHS OC3MEKH TOPOXKHBOTO PYXY;
MIBUINEHHSA TIOMHUTY TIEPEBE3EHHS, PO3BUTOK TPAHCIOPTHOI 1H(PACTPYKTYpH;
MOKPAIICHAS KOOPAWHAIN MK PI3HUMH BHIAMW TPAHCHOPTY, TMIABUIICHHS
MOOUTBHOCTI HacejeHHs. ExcrepTHa OIIHKA BKJIQMy KOXKHOTO 3 IUX HAIMPSMIB
MIBUAMEHHSA e(peKTUBHOCTI (PYHKITIOHYBAHHS TPAHCIIOPTHOI CHCTEMH HABEIEHO Ha
puc. 1.5. 3arampHa cyma BKJIaIiB yCIX HAMPAMKIB cTaHOBHTH 100%.

Piznomanitai npoektn po3sutky [TC pospobaeni CIIA. [le Taki mpoekTn
ak FAST (Jlac-Berac) — ympaBmuHas pyxoMm Ha mBHAKICHUX goporax, CARAT
(Ilismyna Kapomina) — BUSABICHHA 3aTOpiB Ta OOMEXKEHHS OOCSTIB PyXy B
3aropoBux cutyariax, TransStar (X'FOCTOH) — yHpaBMHHS JOPOKHIM PyXOM,
CHART (Mepinenn) — iadopmartiiine 3ade3neueHus n10poxasoro pyxy, ATCAS

(KamidopHisi) — MOHITOPHHT XapaKTEPUCTHK TPAHCTIOPTHUX IMOTOKIB Ta OOJIIK PyXy

Jlucm

PKB.OIAT-190.010.113

3wm.

Jluem Ne dokym. flionuc |\Hama 23




Ha mIaTHUxX noporax, Escort ([lamnac) — ynpasmiHHS TOpoKHIM pyxom, Navigator

(Jlxopmxis)- [Hpopmartiiine 3a0€3neUeHHAS JOPOKHBOTO PYXY.

KoopumHaips lNoppIneme MOOHILHOCTH
BHIOB TREHC OPTa y
TIDARIICHHAE NEPEROIKAMHE
Pasmumie 53“?% 5% HF,E'I:BI-{}I{H-H&M

il

30

Mene mHMeHT

nepeBa3oK Yrpasnesne Ge30MIcHOCTLIO

JBHAEHIA
Puc. 1.5. Pesynpratn excrepTHOi OIIHKHA €(PEKTUBHOCTI PI3HUX HAMPSAMKIB

ITC

VY Kanzaci po3po0ieHO CTpaTeriuHuil TUIAaH PO3BHUTKY 1HTEICKTYTbHUAX
TPAHCTIOPTHUX CHUCTEM, 110 OPIEHTYEThCA HA MOHITOPUHT XapaKTEPHUCTHK
TPAHCTIOPTHUX TIOTOKIB Ta CTBOpeHHA cucrtemu BusiBiaeHHs [[TII ta ynpasmiaas B
HEOE3MEUYHNUX CHUTyalisX, CHCTEMY YIpPaBIiHHA CBITIIOQOpHUMH 00'€KTaMu,
cuctemMy 1HGOPMYBAHHS BOJIIB TIPO OMTHMAIbHI MapUIPyTH PyXy 3 ypaxXyBaHHIM
peanpHOi cutyamii. [IpoekT mepenbadyae BKIIFOUSHHS B 30HY J1i CHCTEMH OJIM3BKO
400 kM BYJIMYHO-AOPOKHBOI MEPEkKl, HA SAKIH PyX KOHTPOJIOBATUMETHCSA 3a
JIOTIOMOTO10 516 TpaHCTTOPTHHUX AETEKTOPIB, TAKOT caMOl KUTBKOCTI Bigokamep, 79
CIICKTPOHHUX Tab/I0 3 omeparuBHOIO 1HOpPMarier, 1H(POPMAIIHHO-PaIIIOUHX
pamiokanams [186].

JIns BU3HAUECHHS ONTHUMAJIBHOI TOCHIIOBHOCTI BIPOBAKEHHA PI3HUX
KOMITOHEHTIB 1HTEJICKTYJIbHUX TPAHCIIOPTHUX CHCTEM OYJIO MMPOBEACHO OIMHKY iX
eKOHOMIYHOI e(DeKTUBHOCTI. TeXHOIOTI] IHTENEKTY ATbHUX TPAHCIIOPTHUX CHUCTEM,
MO0 MAalTh HAWOUIbIIE 3HAYCHHS TMOKAa3HWKAa '"BUTOMW/BUTpath’', OymyTh
BIIPOBA/DKyBaTHcss  Hacammepena. Jlo  KOPOTKOCTPOKOBHX — 3aXO[iB, IO

3a0e3meuytoTh HaWOLThmHi eeKT, BITHOCATHCA CHUCTEMa BUABIICHHS JTOPOXKHBO-
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TpaHcopTHUX Tpuroa. CepeaHbO-TEPMIHOBI 3aXOMd BKJIIOYAIOTh CHCTEMH
yOpaBIIHAS B'{3I0M HAa MIBUAKICHI JOPOTH Ta YIMPABJIIHHA TPAH3UTHUM PYXOM.
JIOBTOCTPOKOBI 3aXOy CHPSAMOBAHI HA 3a0XOUCHHS aJIbTEPHATHB BUKOPHUCTAHHS
1HIUB1 Iy ATBHAX aBTOMOOLTIB Ta OXOPOHHW HABKOJIHUIITHHOTO CEPEAOBHIIIA.

Y 1991 p. y mrari Miuuran (CHIA) Oymo peani3oBaHO BEIUKUN
JEMOHCTPAIIWHUA TPOEKT, SKAH BHKOPHUCTOBYE TEXHOJIOTII 1HTEICKTYaIbHHIX
TPAHCTIOPTHUX CHUCTEM I Yac YMPaBIIHHA AOPOXHIM pyxoM. Ha ocHOBI mwmx
TEXHOJIOT1H PO3pOOIECHO aBTOMATH30BAHY CHUCTEMY YIPABJIIHHS JOPOKHIM PyXOM
Ta cCUCTEMy 1H(QOPMYBAHHS YUYAaCHUKIB PyXY.

BnpoBamkeHHs CUCTEMHU yIpPaBIiHHSA PyXOM 3HAYHOIO MIPOIO CHPHIIIO
3HIDKCHHIO 9acy MOi3AKH 10 Mepexi. BuMiproBanusa nposoawnvcs "mo" ta "micis”
BIPOBA/I)KCHHS CUCTEMM. 3aTPUMKH Ha TmepexpecTsx 3Hu3mnauca Ha 29%, a
CepemHs MOBXWHA Yeprd aBTOMOOUIIB HA mepexpecti 3menmmiacs 3 116 qo 87
asTomMoO1iB [14].

[aTENEeKTYaNTbHI  TPAHCTIOPTHI CHUCTEMH 1HTCHCHBHO PO3BHUBAIOTHCA Y
kpainax [liBgerro-Cximnoi  A3ii. HasBHiCTs OCHOBHUX  (PYyHKITIOHATBHAX
KOMIIOHCHTIB 1HTEJICKTYaJIbHUX TPAHCIOPTHHX CHCTEM Yy KpaiHaxX IbOTO PETIOHY
BiHoOpaxkeHo y tabdm. 1.3 [17]. Ili maHi mOKa3yrOTh, MO NPAKTHYHO BCl (QYHKINT 3
yIPaBJIIHAS TIEPEBE3CHAIMH Ta PYXOM 3IIHCHIOIOTHCA KOPUCTYBAHHIM TEXHOJIOT1H
ITC.

CrpykTypa I1HTENEKTyaJlbHOI TPAHCIMOPTHOI cucTemMu B M. Ksamon
(Ilismerna  Kopest) BKIIOWae HACTymHI OCHOBHI TIJACHCTEMH:. YTPABIIIHHS
JOPOXKHIM PYXOM, KOHTPOJIIO IIBHJAKICHOTO PEXHMY, HaBIramiiiHa cHcTeMa
JMHAMIYHOTO BW3HAYCHHS MapIIpyTy, 1H(GOPMYBAaHHSA MACaXHUPIB TPOMAICHKOTO
TPAHCTIOPTY, EIEKTPOHHOI OTIJIATH 3a TPOi3/1, 3BaXKyBaHHS TPAHCIIOPTHUX 3aCO0IB Y
pyci, iHdopMaIni po napkyBaHHs, iHGopMmyBaHHs BomiiB [12]. CtpykTypHa cxema
1€l CHCTEMH HaBeaeHa puc. 1.6.

ABTOMaTH30BaHa CHUCTEMa YIPaABIIHHA PyXOM BUKOHye  (pyHKII1

yOpaBiHAS CBITIO(GOPHUMHU 00'€KTaMHU Ha BYJAYHO-TOPOKHIA MEpPEXi HA OCHOBI
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tHpopmari, mo HamxoauTs Bi 160 TpaHCOPTHUX METEKTOPIB, BlACOKaMeEp Ta

JETEKTOPIB 1AeHTH(IKAIT TPAHCITOPTHUX 3aCO01B.

Cucrema peectpauii
nopyuieHs Ta BuseneHHs JTT1

Cucrema ynpagiiiHHs
cBiTIIO(hOPHUMH 00'eKTaMU

EnexTponHa cucteMa
OIITaTH 3a Mpoi3/a

ABTOMaTH30BaHa
cUCTeMa ynpaBiliHHA

PyXy

VrpapniHHS pyxoMm
aero0yciB

[H(opmauiiina cucrema
IIsl TIACAXKHMPIB
rpoOMaZiCbKOro TPaHCMIOPTY

cHCTeMa YTIpaBITiHHA
TPOMATCEKUM
TPaHCIIOPTOM

|
|
|
|
|
|
|
‘ ABTOMaTH30BaHa
|
|
|
|
l

MICbKHWI UEHTP
yNpaBIiHHS

IHTEJIEKTYaJIbHO ) e s s

TPAHCHOPTHOO
CHCTEMOHO

ABTOMarM30BaHa
CHCTEMA JIOPOKHBLOT
iH(opmarii

ABTOMaTH30BaHa
CHCTEMA 3BaXKYBaHHS
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Puc. 1.6. ®yHKIi 1HTENEKTYabHOI TPAHCHOPTHOT cucTemMu y M. KBammon

(ITinenna Kopes)
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ABTOMaTH30BaHA CHCTEMa KOHTPOJIIO IIBUIKOCTI 31HCHIOE Oe3nepepBHUM
MOHITOPHHT TIBUAKICHUX PEXHUMIB Y YOTHPHOX HaiHeOe3neuHimux 30HaX. [Ipwm
1IbOMY (DIKCYIOTBCSI HOMEP aBTOMOOLISA, Yac Ta MICIE MOPYIICHHS, IBUIKICTh B
MOMEHT peecTpartii.

Hagiramiiftra cucreMa JUHAMIYHOTO BU3HAYCHHS MapIIPYTy 3a JIOIMOMOTOIO
GPS BusHauae wmicie po3TamiyBaHHS aBTOMOOUTIB Ta aBTOOYCIB, PO3PaxOBYye
ONITHMAJTbHI MApIIPYTH Ta 3a0e31euye KOHTPOTh 3a X TepeOiroMm.

Indopmamitna cucTeMa TPOMAJICHKOTO TACAKHUPCHKOTO  TPAHCIIOPTY
MOBIJIOMJISIE TIACAKUPIB Yy PEATbHOMY pPEXKHMI Yacy MpPO pyx aBTOOYCIB 3a
MapHIpy THOIO MEPEIKEIO.

EnextpoHHa cucrema ormaTé (PyHKITIOHY€ Ha TIBUIKICHIM MaricTpai Ta,
BAKOPUCTOBYIOUM TEXHOJIOTI 1HTEICKTYyAIbHIX TPAHCIIOPTHUX CHCTEM MPAITIOE B
OC3yMMHHOMY PEIKHMI.

Cucrema 1H(pOpMaIli Tpo MapKyBaHHS 3a JOMOMOTOI0 €JIEKTPOHHUX TabJI0
1H(popMye BOIIB TIPO HAABHICTH BITBHUX MICIIh HA TEBHUX CTOSHKAX. B eawHy
CHCTEMY TIOB's13aH1 ITICTh TAPKyBaHb.

Cucrema iHdopMyBaHHS BOAIIB 32 JOMTOMOTOIO PalOKaHAIB Ta Bi3yaIbHOT
1H(popMaIi ToBIIOMITAE BOAISIM CUTYAIlI0 HA MEPEXK1 I TOTO, 0O BOHU MOTJIH
3aBYACHO CKOPUTYBATH MapIIPYT PyXYy.

[IInpoko BUKOPHUCTOBYIOTHCSA IHTEICKTyaIbHI TPAHCIOPTHI CUCTEMH Ha
Taitani. OmHAM 13 KOMTIOHCHTIB 1HTEJEKTYaJIbHUX TPAHCTIOPTHUX CHCTEM Ha
TaiiBaH1 € excrmepTHAa cUCTEMa YIPABIIHHS PYXOM Ha MIBHAKICHUX MaricTpaisx
[13]. Cucrema (yHKITIOHYE B pealbHOMY PEXHMI 9acy Ta BHPOOJIAE€ Kepyrodl
BIUTUBM TP BUHWKHEHHI KPUTHYHUX CHUTYyallli, TakWX SK 3aTOPH, TOPOKHBO-
TPAHCTIOPTH1 MPUTO/IH, TIOT1PIICHHS TIOTOHAX YMOB Ta 1HIN crerudiuHl (GakTopH.
ExcnepTHa cucTema 1 MOACHb yIPaBIiHHA A03BOJISAIOTH BU3HAYATH €(PEKTUBHICTH
PIIICHB, 10 BUPOONSIOTHCA B KPUTHUHUX JTOPOKHBO-TPAHCTIOPTHUX CHUTYyaAIlsax. Y
pealbHOMY PEXKHMI dYacy Ha OCHOBI 1H(oOpMAIii MPO I1CHYIOUYE TPAHCIOPTHE
HABAHTKEHHA CHCTEMa MPOTHO3Y€E MapaMeTpH JOPOKHBOTO PyXy Ta CTBOPIOE

MOJEITb ONTUMAIBFHOTO TUHAMIYHOTO PO3MOLTY TPAHCTOPTHAX TTOTOKIB.
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ExcriepTHa cucrema mae 6a3y 3 6araTb0X MOKIMBUX TUTAHIB yIIPaBIIHHS,
KOXKGH 13 SKHX aJalnToBaHWH [0 IeBHOI cuTyamii Ta 1aeHTH(IKYEThCS 3a
CYKYIHICTIO KiTacH(iKaIlliHNX O3HAK I KOKHOI cerudiuaoi cuTyartii. Yci BoHH
BUJAIOTHCS AK KJIAcH OO'€KTIB, IO XapaKTEPU3YIOTHCS THUIIOM HEOE3MeUHOI
cuTyalii, HAABHICTIO TEXHIYHHUX 3aCO0IB YIMPaBJIIHHSA PYXOM, TC€OMETPUUHUMH
XapaKTEPUCTHKAMU JIOPIT, MapaMeTpaMu TPAHCTIOPTHUX MOTOKIB. CHBBIIHOMIECHHS
MK 00'€KTaMu PI3HUX KJIACIB BUKOPHUCTOBYIOTHCS JUTSI BUPOOJIECHHS TIOBEIIHKOBUX
Ta Kepyourx pimeHs. ToMy Ha OCHOBI BX1HOI 1H(pOpMaITi cucTeMa aBTOMaTHIHO
MPEACTABIIAE €KCIEPTHY 1HGOPMAIIO MPOo MOXIMBI Kepytoul mii. CTpykTypHa
cxema (pyHKITIOHYBAHHSI CUCTEMH HaBeeHa Ha puc. 1.7.

Ha mi#i crpykrypHifi cxeMl HaBEACHO TEXHOJIOTIIO (yHKIIIOHYBAaHHS
CUCTEMH 3 TAaKWMH KITIOUOBHMH OJIOKAMHU SK BHUSBJICHHS Ta aHAJI3 HEOE3MEUHUX
CUTYyaIlli, momyK y 0a3l JaHWUX TUMOBWX CUTYyaIliil Ta BUOIP BIAMOBIIHOI cTpaTerii
yOpaBmiHASL. Y TOWH € Yac OIMepaTop Ma€ BCl MOMKIIHUBOCTI JUISI KOPWTYBaHHS
BAPOOJIEHOT CHCTEMOIO CTpATeTli YIPaBIHHSI, aX 0 CKaCyBaHHS MPEICTABICHOTO
Iady [Mid Ta 3anpoBa/DKEHHA JOAATKOBWX TIapaMeTpiB JJIA  TOBTOPEHHS
MPOIICTyPH TIOTIYKY .

OcHOBOIO pOOOTH EKCIEPTHOI CHCTEMH € Pe3yJIbTaTd TOCTIHHOTO
MOHITOPUHTY XapaKTePUCTUK TPAHCIOPTHUX MOTOKIB. [li mani mepemaroThes
MOJYJIb TPOTHO3YBAHHS XapPaKTEPUCTUK TPAHCTIOPTHUX MOTOKIB. [IporHo3yBanus
3MIUCHIOETHCSA 32 aBTOPETPECIHHUMHU MOJensaMu KoB3HOTO cepeannoro (0,1,1)
bokca-J[>xkenkiaca i TmMuacoBux psimiB.  [loTim  BimOyBaeThcss TeHeparis
MaTpUIlb TPU3HAYEHHS HA OCHOBI TiepeadaueHUX 3HAYEHb XaPaAKTEPHUCTHK
TPAHCTIOPTHUX TIOTOKIB Ta 3IHACHIOETHCS OMTHUMIZAIlSA PO3MOALTY TPAHCIIOPTHHUX

MMOTOKIB.
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!
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Puc.

1.7. CrpykTypa eKCHEpTHOI CHCTEMH BHSBIICHHA HEOE3MEUHUX

CUTyallii Ta YMPaBIIHHA pPyXOM Yy IIUX YMOBAaX Ha MEPEXKI IIBHIKICHUX

marictpasnie TaliBaHio
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[IIBuAKICTE TPAHCIOPTHOTO TOTOKY BHINE 3a HEOE3MEYHUH pPIBEHb 1
TPUBAIICTh HEOE3MEUHOI CUTYaITl] € TBOMA TOJIOBHUMHA (haKTOPAMH, SIKI € OCHOBOIO
Uil BU3HadueHHA ¢opMu 1HGOPMAIIHHOrO 3a0e3nedYeHHs BOJIIB. Y THIIOBHX
CHUTyaIlIX 3aCTOCOBYETHCS HACTYIIHA Tpajallis. MPH BIAXHICHHI ITBHIKOCTI /0
10% BumaeThCcsi TOMEPEHKEHHS TPO TMOTEHIHHO HEOE3NMEeUHy CHUTYaIlo, Mpr
BiAxuIeHHI mBuakocTi Big 10 g0 20% - Bka3iBku mpo HEOS3MEUHY CHTYaIllo Ta
PEKOMEHIOBAaHUH TITBUIKICHAN PEXUM, TIpH BiaxuiaeHH1 moHan 20% - mpuMycoBi
3aX0aM OOMEXKEHHS JOCTYyNy Ha Ied AUIIHII Mepexi. IS excrmeprHa cuctema
00CITyTOBY€ 3arajoM MEpexy MBHAKICHHX aopir TaliBaHIO JAOBXHHOI OJIHU3BKO
1000 kwm.

Y Kwurai icHye KoMiCiss 3 YHOPaBIIHHA PO3BUTKOM JOCIITKCHb
IHTEIICKTYaJIbHUX TPAHCIOPTHHX cHCTeM. Po3pobieHo mporpaMmy, Mo BKIHOYAE
3araiibHy crparerito po3Butky ITC Ta mepemik MJIOTHHX ASMOHCTPAIlMHHX
npoekTiB [17]. Jlo mux MPOEKTIB y MEPIIOUEProBOMY MOPSAAKY BKIFOUEHO MICHKI
IIEHTPH YIPABIIHHAS PyXOM Ta €JICKTPOHHI CUCTEMH OIJIaTH 3a mpoiza. Kpim toro,
y cmiBropami 3 €BponetickkuM coro3oM Ta ERTICO cknmamena mporpama, sika
BKJTFOYA€E HACTYIHI HanmpaBiHHASA po3BUTKy [TC:

*  CKCIpEeCHa CHCTEMa TEPEeBE3CHb BAHTAXIB 13 aBTOMATH30BAHUM
IIEHTPOM  VIPaBJIIHHSA, CHCTEMOIO  €JEKTPOHHOTO  JokymeHTooOiry EDI,
HaBITAIIHHOIO crcTeMOoro Ha 0asi GPS, cuctemoro ynpaBiiHHS MTEPEBE3CHHAMU,

* CHCTEMa YIpPaBJIIHHA PyXOM Ha IIBUAKICHAX MaricTpamsix 13
3aCTOCYBaHHAM IHTEJCKTyaJIbHUX TPAHCIOPTHUX CHCTEM JJIA BHSIBJICHHS MICITh
CKOEHHS JAOPOKHBO-TPAHCTIOPTHUX TPUTO] Ta CHCTEMOIO €JICKTPOHHOIOIIATH 3a
MPOI31a,

*  MICBhKI CHCTEMH YIIPABIIHHS JOPOKHIM PyXOM;

*  CHCTEMH YMPABIIHHA TPOMAJCHKAM TPAHCIOPTOM 3 BHU3HAUECHHAM
po3TanryBaHHS aBTOOyCa, KOMITIOTEPHU3AINEID IUCIETUYEPChKAX (yHKIK Ta
MOHITOPHHT TIOTIUTY Ha TIEPEBE3CHHS.

Haiib1ap1m1 cepiio3Hi MEPCNEKTUBH PO3BUTKY MAIOTh E€JIEKTPOHHI CHCTEMH

OIJIaTH 3a TPOi3 HAa MEPEXKI IMMBHAKICHUX MAariCTpaJiei, TyHENB Ta MOCTIB.
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OuiKyIOTBbCA TaKOXK 3HAYHI1 KaIlTAJOBKIAACHHS Y CHUCTEMH YIPABIIHHA PYXOM Yy
MICTaxX, Y HACTymHI 5-6 pokiB 3aranbHUil o0cAT (piHAHCYBAaHHS PO3BHUTKY IHX
cucteM Moxe ctaHoBuTH 300 MitH. momapiB. Benwknii mOTEHITIHAWN PHHOK MalOTh
CHCTEMH YIPaBIIIHHA, IO 3a0e3leuyioTh MapiipyTHy Hasiramito. I[IporHosna

€MHICTP IIHOTO CETMEHTA PUHKY B 5,8 Mupa. momapi Ha niepiod 1o 2015 poky.
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2. IHTEJIEKTYAJIBHI TPAHCIHHOPTHI CUCTEMMU

2.1 IHTeNeKkTya/IbHIi TPAHCIOPTHI CUCTEeMH TMpPH KepyBaHHI B

He0e3MeYHUX CUTyauliax

[IpakTuHO TIPH BCIX OMUTYBAHHAX IMOA0 €(PEKTUBHOCTI PI3HUX MiACUCTEM
THTEJICKTyJIbHAX TPAHCIOPTHUX CHUCTEM TPIOPUTET HAMAETHCA (PYHKITH, 110
3a0e3meuyioTh 0e3leKy AopoxkHboro pyxy. o rtakux dyukmi ITC Hamexarsh
MPOTHO3YBaHHSA HEOE3MEUHWX CHTYyaIllid, BHSABJICHHS 3aTOPIB Ta JOPOKHBO-
TPAHCIIOPTHUX TPHUTOJ, pPo3poOKa IUIaHIB Mdili y HeOe3MeuHUX CHUTyallsx,
iH(pOpMYyBaHHS YYAaCHHWKIB PyXy TPO BHUHWUKHEHHS HEOE3MEUHUX CHUTYAIllH.
[Tepesaroro ITC mig wac po6OTH y yMOBaX € MOXKITUBICTh IHTETPAIlli BCIX JHKEPEN
iHopmari. 3aranbHa CTPYKTypHa cxema mpuiHarta pimenb B [TC y mpomeci
yIpaBJIiHAS HEOE3NEUHUX CUTYAITIAX HABEJACHO Ha puc. 2.1.

Opniero 3 Takux cucteM € COMPANION — cuctema MomnepeKeHHS PO
JOPO’KHBO-TPAHCTIOPTHI TPHUTOMM HA MIBHAKICHUX Marictpaisx, po3podsieHa
BMW. Briepmie Oyna mymieHa B ekcrutyaTariio y 1996 p. y Mionxeni [18]. [Totim
11 cucTtemMa Oyja BCTaHOBJICHAa Ha apromarictpamsx B Irami Tta I[ormammii.
Cuctema COMPANION 1HpOpMye BOmIiB TIPO JOPOKHIO OOCTAaHOBKY 3a
JIOTIOMOTOIO CBITJIOBHX CHTHAJIIB, IO CHOPUHMAIOThCSA BCiMa BoaisMu. CucreMu
TAKOTO THUIy YCYBalOTh MPUYMHH BHHUKHEHHSA JOPOKHBO-TPAHCIOPTHUX TPUTOT
Ta OTMIEPATUBHO BHUSBIIFOTH Micis ckoeHHs J[TI1 3a paxyHok Takux (pakTopiB:

*  ONEPaTHUBHOTO TOMEPEHKCHHS YYaCHUKIB PyXy TMPO TOTCHINIHO
HeOe3MmeyH1 JUITHKA Ha MapIiipy Tl pyXy;

*  1HGOPMYBaHHS BCIX YYaCHHKIB PyXy JIUIIE CBITJIOBUMH CHUTHAJIAMU
0e3 M0JaTKOBOro oOONaAHAHHA, 10 OCOOJMBO BAXKJIMBO 32 YMOB OOMEKEHOI
BHJIIMOCTI; TIEPeAaUeiO CUTHAIBHOI 1H(opMaIi p13HOT KONIPHOI TaMH 3a PaxyHOK
3aCTOCYBAHHS CBITJIOIIOIHOT TEXHOJIOT;

*  BHCOKHM CTYNEHEM THYYKOCTI JOPOXHBOI 1H(pOpMaIi, 110

JOCATAETHCA yCTAaHOBKOIO JJOPOXKHIX CUTHAIBHUX MasKiB uepe3 KoxH1 S0 M;
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samkeHHIM JITI y He3aq0BIIbHUX JOPOIKHIX YMOBAX.
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Cucrema COMPANION crpusie momnepemkeHHIO K OJAWHOYHUX, TaK 1
muoxuaHNX JITII, sxi BigOyBaroThCcsa mia 9ac Pyxy B KOJOHHOMY PEXHUMI B
yMOBaxX TMOTraHoi BUAMMOCTI. [l mMOMEpeIKEeHHS] TOPOKHBO-TPAHCTIOPTHUX
MIPUTO] BUKOPUCTOBYIOTHCS TaKl MOXKJIMBOCTI CHCTEMH:

* imeHTU(dIKAMA TOTCHIIMHO HeOE3MEYHUX CHTyallid 3a pPaxyHOK
aHaJII3y PEXKUMIB PyXy TPAHCIIOPTHOTO MOTOKY Ta MOMNEPEMKCHHS BOMAIIB PO IIi
HeOe3neuH1 cuTyartli 10 Toro, sik Bouu npu3senn a0 JITII;

*  Oprasizamiga pyxy B MICIAX TPOBEACHHSA JOPOXKHIX POOIT, 3ynmUHKA
HECIPaBHUX aBTOMOOUTIB 3 BUKOPHUCTAHHSAM  BIJICOKAMEp, TPAHCKPABIIIB
JIETEKTOPIB, 3aC001B JOPOKHBOI 1H(pOpMaITii;

*  TMPOMO3UINA aJbTEPHATUBHUX MAapIIPyTIB B yMOBaX TOTAHOTO
BUIMMOCTI;

*  TOMEpeMKEeHHS mpo wMicia ckoenHs nepBuHHMX JITII  ana
MOTIEPE/KEHHS 00€PTAaHHS HACTYTHUX JIAHITIOTOBUX 31TKHCHD.

Kimrouopum 1HOpMALIHHAM €JIEMEHTOM CHCTEMH € CHTHAJIbHI MasKH, SKi
BCTAHOBJTIOIOTHCS KOkHI 50 M 1 TIOB'si3aH1 B oiHy Mepexy. L1 Mmaskn 1HhOpMYyIOTh
BOAIIB TPO JOPOXKHI POOOTH, 3aTOPH, AOPOKHBO-TPAHCTIOPTHI TIPUTOJIH.
Jlxepenamu 1HDOpMarii € 1udposl BiAcOKaMEpH, MIKPOXBHJIbOBI TPAHCIIOPTHI
JETEKTOPH, K1 BCTAHOBJIIOIOTHCS uepe3 250 M, IeTEeKTOpH TyMaHy, BCTAaHOBJICH] Ha
KOXXHOMY KIJIOMETP1 JOPOTH, TPOoOH1 aBTOMOOLTI, 10 TUIABAIOTH Y TPAHCIIOPTHOMY
nmotomi. Taka HAaCHYEHICTH JOPOTH TPAHCHOPTHUMH JETEKTOPAMHU JIO3BOJISAE
OTpUMATH BHWCOKHH CTYMmiHb J03BOJly TIPH BHSBJICHHI PI3KUX KOJIMBAHb
XaPaKTEPUCTHK TPAHCTIOPTHUX TIOTOKIB, IO € OJHWM 13 OCHOBHHUX O3HaK
HeOe3neuHoi cuTyarii.

Cucrema COMPANION Moske TakoK B3a€MOIIATH 3 aBTOMOOLISIMHM, IIO
MalOTh HaBITaIiiHl cucTteMu Ha ocHOBl GPS, BimoOpakatn Ha mmdpoBux KapTax
iHopmarito  Tpo  HeOE3NmeuyHi  AUITHKA ~ HA ~ MapIIpyTi,  TOBLJIOMJISITH
PEKOMEHIOBAHUH TIBUAKICHAN PEXHUM Ta OE3MEUHY JUCTAHIIIO.

ABTOMaTH30BaHa CHUCTEMa BUSBJCHHS TOPOXHBO-TPAHCIOPTHUX MPHUTO/]

VELEC po3pobnena y ®paniili Ta €KCIUTyaTyeThCS y PI3HUX €BPOMECHCHKHX
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kpainax (bemeria, Icmamis, Himeuumna). Cucrema QyHKIIOHYE HaA OCHOBI
tH(opMaIi Tpo XapaKTePUCTHUKH TPAHCTOPTHUX TMOTOKIB, KA HAIXOIUTH BIJ
TPAHCTIOPTHUX NETEKTOpIB Ta IndpoBux Biacokamep. [lpu anamsl mapameTpis
TPAHCTIOPTHUX  TOTOKIB  BiAOyBaeThCA  1ACHTH(pIKAMIS  aBTOMOOUIIB  3a
IIBUKICHUMY pekuMaMu. [[py boMy BHALIAIOTHCS aBTOMOOLT, IO PyXatOThCA 3
PI3KUMHU KOJWBAHHAMH IMBHAKOCTI, aBTOMOOUT, IO MOBUIBHO PYXalOThCs, 1
asTomMoO1m, mo 3ynuHWIMcA. (OcobmuBa yBara NPHUILIAETHCA BUABJICHHIO
aBTOMOOLIIB, IO 3ymUHMIKCA. [IporpaMHe 3a0e3neucHHS JTO3BOJISE ONCPATHBHO
BHJIUTATH TaKl aBTOMOOLI 3a OyIb-sIKOi 1HTEHCHBHOCTI pyXy. B yMoBax BiJIbHOTO
PYXy WMOBIPHICTh BUSABJICHHS aBTOMOO1JIS, 110 3yTIMHUBCS, CTAHOBUTH 83,9%,

B ocranH1 poku 3HaUHWN PO3BUTOK OTPUMAIM METOIM Ta TEXHIUHI 3aCO0H
KOHTPOJTIO 32 BHKOHAHHSIM BCTAaHOBJIEHUX 0OMEKEHb MIBUAKOCTI pyXy. Huni nume
Hinepnmanmax peanizyetscsa moHaa 50 pi3HUX mporpaM MOAIOHOTO HampsMyA Ha
MBUAKICHAX ~MaricTpajsiX, J0porax 3arajlbHOr0 KOPHUCTYBAHHS, BYJIUYHO-
nopoxHid Mepexi mict [150]. B ocHOBHOMY Ii¢ MOB'SI3aHO 13 3aCTOCYBAaHHSM
IHTEJICKTyJIbHUX  TPAHCKPABIIIB Ta BIOPOBA/DKCHHAM CHUCTEM  BUSBJICHHS
JOPOKHBO-TPAHCTIOPTHUX TPUTOI.

JlocBi 3aCTOCYBAaHHA 1HTENIEKTYaIbHUX TPAHCIIOPTHUX CHUCTEM JIO3BOJIMB
PO3POOUTH HOBUH METOAWMYHWN MIAX1J A0 PETJIAMEHTAII] MBUAKICHAX PEXHUMIB 1
KOHTPOJIIO Hana ix BukoHaHHAM [150]. OCHOBHI TPWYHMHHM MHOTO TOJATAIOTH Y
HactymHoMy. Bomii moBuHHI O6yTH TO1H(GOPMOBaHI, 1110 HA JaHIHA TUISHIN JOPOTH
JIOPOKHSI TIOMIITIS KOHTPOJIOE MIBUAKICTH pyXxy. lIpoTe AOpOkHS MOMiIis HE B
3MO31 TIOCTIHHO 3HAXOAMTHUCH y NbOMY Micii. TOMY JOPOXHS TOMIIA Ma€ MISATH
pa3oM 13 CHCTEeMaMH aBTOMATH30BAHOTO KOHTPOJIIO 1 B I[bOMY BHMAJAKY 3arposa
KOHTPOJIFO CTae MOXJIMBOK. OnTumizariss HMOBIPHOCTI KOHTPOIIIO O3HAYAE, IO
BOJI1 3HAIOTH, IO iXHS MIBUIKICTh PYXY KOHTPOJIIOETHCS, aJie HE 3HAIOTh HI MICIIE,
H1 Yac TIEePEBIPKH.

OTtxe, 1Iel MeTOA MOEAHYE 1H(HOPMAITIIO TTPO PETIAMEHTOBAHY IIBHUAKICTS,
1H(pOpMAITII0O PO MOXKJIMBICTE TIEPEBIPKA MIBUAKICHOTO PEXUMY Ta 3arposy

MPUMYCYy A0 BHUKOHAHHS OOMEXEHb. BHKOPUCTOBYIOUM TMOHATTS MApPKETHHTY
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MOYHA OXaPaKTEPU3yBaATH II0 KOHIICTIINIO TaK: MPUMYC € MPOJYKTOM CHCTEMH, a
iH(opMaIiis - MapKeTHHTOBUM 1HCTPYMEHTOM TMPOAQXKY IIHOTO TOBApy IMEBHUM
UTHOBUM Tpynam. CTpaTeris MPUMYCY peajTi3y€eThCa Ha TPH eTanu: 1Hdopmariis 10
MPUMYCY, CHTHAJIM 10 TPUMYyCy, came mpumyc. Halikpami pe3yibTatd MOXKYTh
OyTH JOCSATHYTI ONTHMAJBHUM TIO€THAHHAM Tpumycy Ta 1Hpopmartii. [Ipupomno,
M0 TEHTPAJBHAM MOMEHTOM ITi€i cTparterii € (haKTHUHWNA KOHTPOJIb IITBUIKOCTI,
0 31MCHIOETHCS PI3HUMH TEXHIYHMMH 3aco0aMHu Bij MOOUIBHUX pajapiB 0
MTOCTIHHMX Ta MPaIIOI0UNX ITA(PPOBHX BicOKaMep.

[adopmartiss mpo KOHTPOJH MIBUIKOCTI BCTAHOBJIIOETHCA HA JIOPO31 B
HACTYMHIN TMOCTIAOBHOCTI: JOPOXKHIA 3HAK-TIKTOrpaMa "KOHTPOJb MIBHIKOCTI
pagapoM", JOPOXKHIN 3HAK 1HIUBIIYaJTbHOTO MPOSKTYBAHHS "30HA aBTOMATHYHOI'O
KOHTPOJTIO TIBUAKOCTI", €1eKTPOHHE Tabno, 1mo 1HhopMye (haKTHUUHY IIBUAKICTH
pyxy, 1H(pOpMaIsS MPO MICIE PO3TAllyBaHHSA TEXHIYHMX 3aCO01B BUMIPIOBAHHA
mBuakocTi. lle cmpuse Ttomy, mo Omm3eko 60% BOMIIB MEpeKOHAHI IPO
MOYUIMBICTh KOHTPOJIIO IIBHAKOCTI Ha BChoMy MapmipyTi. HaBeaeni y tadm. 2.1
MOPIBHSUIBHI JaHI JOCHIKEHb B ABCTpajili Ta AHTII MOKa3ylOTh, KOO €
¢(pEeKTUBHICTh  KOHTPOJIIO  INBHJAKOCTI 32  JIOMIOMOTOI  KOMITOHEHTIB
IHTEJICKTyJIbHAX TPAHCIIOPTHUX CHUCTEM TOPIBHAHO 3 THIIOBHMH METOJAaMH
KOHTPOJTIO, TIOB'sI3aHUMHA 3 (PI3UIHOIO TPUCYTHICTIO JOPOKHIX MOeinchknx [128,
150].

AHaJ13 MOPOXHBO-TPAHCTIOPTHUX TMPHUTOJ TOKa3ye, IO 3HAYHA YacTKa
aBapiii 3a ydacTIO BAaHT@XHUX aBTOMOOUTIB B1AOYBAETHCA y JAWHAMIYHO BY3BKHX
MICIISIX, HA JUISHKAX 3 OOMEKCHHSIM IIBHAKOCTI Ta 3a00pOHOI0 OOroHY, Y 30HAX
JOPOXKHIX poOIT. BIU3BKO TPETHHM BCIX IHMX IPHTOJI Bl1AOYBAIOTHCS 3 BUHU BOJIIB
BaHTQKHUX aBTOMOOLTIB.

[Ticnsa anamzy npuunH nmx J[TIT Ha OCHOBI TEXHOJIOTIHM 1HTEICKTY ATbHAX
TPAHCIOPTHUX CHCTEM po3pobsieHo cuctemy mnonepemkenns JTII BanTaxHmx
asromoO1mB [131]. Cucrema 3abesneuye moBHe 1HGOPMYBAHHS BOMAIIB Ta
OpraHi3aIlilo JIOPOKHBOTO PyXy Ha HeOe3meyHux iITHKax jgopir. Cucrema

CTPYKTYPHO CKJIQJA€ThCA 3 HACTYHMHUX OJIOKIB. 1JeHTH(IKAINS BaHTAKHHUX
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aBTOMOOIJTIB y TIPOIIECI PyXy; KepyBaHHA PyXoM; 1H(POpMaIiifHO-Kepyrodya cCucTemMa

KEPOBAHWX JOPOKHIX 3HAKIB.

Tabnwuusa 2.1

EdexTrBHICTE KOHTPOJTIO MIBHAKOCTI 32 TOMOMOTOR0 KOMIOHEHTIB [TC

YacTia aBTOMOOLTIB, IT10 TIEPEBHIITYIOTh

peecTpartii IBUAKOCTI
npu [TC)

[epiomn . N o
BCTAHOBJICHHI IIIBUIKICHUM PEKUM, %6
CMOCTEPEKEHD - ,
d13u4HA MPUCYTHICTb [HTENnekTyamsHa
MOJIIEACHKIX TPaHCMOPTHA CUCTEMA
J10 movyaTky KOHTPOJIS 77 60
LIBUAKOCTI
[1ix gac KOHTpOITIO 23 12
LIBUAKOCTI
[Ticisg 3aBepITicHHS 71 8
KOHTPOJTIO TIIBH/KOCTI
(TTpuxoBaHOI

[Ipu 1meHTHGOIKAINT BaHTAXKHAX aBTOMOOUTIB HA MAXOAl A0 Ii€i MUISHKA

BIIOYBAETHCS 3BAKYBAHHS aBTOMOOUTSI B PyCi, BU3HAYCHHS KIJTBKOCTI OCEH 1 THITY

aBTOMOOLISI, HMOro IMBHUAKOCTI Ta IHTEPBAJly JO aBTOMOOLIA, IO #Hje.

3

ypaxyBaHHAM 1€l 1HQOpMaIi Ta JaHWX MPO TPAHCIOPTHO-EKCIUTyaTaIliiiHl Ta

T€OMETPUYHI XaPaKTEPUCTUKH JTOPOTH BU3HAUAETHCA O€3MedyHa IIBUAKICTD IS

JAQHOTO THUITy aBTOMOOUIA. lle 3HaueHHS MBUIKOCTI 3 BIAMOBIAHHUM IOSCHECHHSIM

BiTOOpaXkaeThCs Ha TabO. Y mporeci eKCruTyararli Takux CHCTeM Ha >KOTHIN 13

minsHOK He 3apeectpoBaHo J(TII, xoda paHimie peryiaspHO BiAOyBaauCsA MO 3

BaHTAKHUMHU aBTOMOOIISIMHU.
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2.2 IHTenleKTyaJIbHi TPAHCOOPTHI CUCTEMH MIpU  opraHizamii

BAHTAKHHUX IICPCBE3CHDL

Jlna eekTruBHOTO (PYHKITIOHYBAHHS PUHKY, TM1ABHUINCHHAS SIKOCTI TIOCTYT Ta
MPOBEACHHS  30aJJaHCOBAaHOI  IMIHOBOI  NOJITHKHA  IOTpPiOHA  ONTHMI3aIlis
BHPOOHUIITBA, 30yTy, NHpogaxy Ta cepmicy. Ilpum peamizamii mi€i NOMITHKA
HEOOX1THUH BUCOKHI PIBEHHh OpraHi3alili 30BHINTHIX Ta BHYTPINTHIX MaTeplabHUX,
(diHancoBux Ta 1H(pOPMAMIWHAX TOTOKIB. TOMYy 3aCTOCYBaHHS TPWHIIHIIIB
JIOTICTUKM Ma€ HaWBAXJIMBINIC 3HAUCHHS. 3 TOSIBOKO  I1HTEICKTYaIbHUX
TPAHCTIOPTHUX CHUCTEM JIOTICTUYHI TEXHOJIOT1i CTAlOTh JAOCTYMHUMH SK BEITUKHX
KOMIIaHIH, ajie i OKPEeMHX MIAMPUEMCTB. 3 OJHOTO OOKY 3pOCTa€ KOHKYPEHIUSA Y
chepl OI3HEC-OTICTUKHM, 3 I1HIIOTO, BHUPIMIEHHS MPOOAEM  JIOTICTHYHOTO
YIPaBJIIHHAS CIPUSE PO3BUTKY 1HTEICKTYATbHUX TPAHCTIOPTHUX CHCTEM.

[HTENEeKTYaIbHI TPAHCMIOPTHI CHCTEMH 3a0€3MeUyl0Th OCHOBHY YMOBY
ONTHUMI3AIi JIOTICTHYHUX CHCTEM - IHTErpariio iHdopMmaiii Ta TOCTYNm 10 HEi B
Oyab-sIKAA TUMYACOBUH MEPIOJ I BCIX YUACHUKIB TPAHCIIOPTHOTO TMPOIIECY 3a
pPaxyHOK HACTyIHUX (PYHKITIH:

*  JaHI BaHTAXOBIIMPABHUKIB, TEPEBI3HUKIB Ta TIP3 300/epKyBaUlB
IHTErpOBaHI B €IMHUH 1H()OPMAIIHHIT TIOTIK;

* BCl YYaCHHKH JIOTICTHYHOTO JIAHIIOTAa MalOTh MPAMHAA 1
6e3nocepeHIHHNN JOCTYT 0 IUX JaHUX,

*  yOpaBIiHHA BCIMAa BaHTAXHUMH OIEpAIlisIMA Ta KOHTPOJb 3a
MPOXOKEHHAM BAHTAXy 31HCHIOETHCS aBTOMATHYHO 3 BEICHHAM €JICKTPOHHOTO
JOKYMEHTOOO0ITY .

[IpukmanoM Takoi JOTICTUYHOI CHCTEeMH € eBporelichkuii mpoekTt "Cepra',
peamzoBanuii 'y wmicti [lizenmopd (Himewumna) rtpymoro Cargo-Line [52].

CrpykTypHa cxeMa CUCTEMHU HaBEACHO Ha puc. 2.2.
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BaHTaxoBiANpaBHUKH

[HTepHeT

BanTtaxkooaepikyBayi

basza nanux 3
i YHiBepcalibHa
e IEHT aJI'ina 0aza e
Mepexi Ta P I NpOCYBaHHI
TPAHCIOPTHHX a BAHTAXKIB
3B'I3KiB Transpo LINK

Transpo LINK

= B

/// \\“‘\
/’// ‘\\“\\
/ T

basu nanux Ha
TepMiHanax

bas3u ganux Ha
TepMiHanax

ba3u nanux Ha
TepMiHalax

Puc. 2.2. Komnonentn noricruanoro npoekty CEPPA y cucremi €Bpo-

Jlor

VY 3HAUHOT yBaru MPUALTSETHCSA CTBOPESHHIO THTEICKTYAIbHOI TPAHCTIOPTHOT

iH(ppacTpykTypu. [HTEneKTyanpbHa TpaHCHOPTHA 1H(PPACTPYKTYpa € CHCTEMOIO

TPAHCTIOPTHOTO MOHITOPWHTY, 3B'A3Ky Ta YNPABIIHHA, TNPU3HAYCHA A

iHpopMmamiiinoro 3abesmeueHHs ITC. Cucrema ymnpaBmHHS TPaH3UTHHUMU
nmepeBe3cHHsIMU € ojaHiero 3 chep possutky ITC, ne 1Hdopmariiina
1H(pacTpyKTypa CTBOPIOETHCA HA KOMEPINHHIA OCHOBI. BHKOpHCTOBYIOUH

HaBITAIliHI CUCTEMH MapIIPyTHOTO Opl€HTyBaHHA Ha ocHOBI GPS, Taki cucremu
npamoioth y Oarateox wmictax CIIHIA Ta Kamamu (ITitrcOypr, Ciern, Ywkaro,
Toponto, Maitami Ta 1H.). HaifGiapm BiIOMUM THIIOM CHUCTEMH YTIPABJIHHS
TPaH3UTHUMH TIEPeBE3eHHAMH € cucTema Fleet-Lynx, po3pobnena ¢ipmoro Xappic
[139]. KoMmOHEHTH CHCTEMH BKJIFOYAIOTh AUCTIETUYCPCHKHM IEHTP, HaBITAIIHHY

CHCTEMY aBTOMATHYHOTO BU3HAUCHHSI PO3TAIlyBaHHSI aBTOMOO1JIIB,aBTOMOO1TIB.
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Jlucneruepchkuii 1eHTp moOyAoBaHUN 3a KOH(ITYpaIie€r KIeHT/cepBep,
Mae 0a3zy JaHWX 3 TPAHCTIOPTHUX Ta JOPOXKHIX XAPAKTEPUCTHUK MEPExi, mudpposi
KapTH MEPEXK1, 10 BXOIUTH IO 30HW OOCITyTOBYBAHHS IEHTPY, CUCTEMH 3B'SI3KY3H
MDK BOJIISIMHU Ta JUCIETUYCPAMH.

3rimHo 3 ganuMmu  JlemapTraMeHTy TpaHCHOPTY, dYac MPOXOIKCHHS
MapHIpyTy MPHA BUKOPUCTAHHI CHCTEMH YITPABJIIHHA TPAH3UTHAMH TIEPEBE3CHHAMHI
ckopouyeTbest Ha 15-18% [19]. MixpemonTHuii mpooir 30uIbIIyeThCA Ha 12-23%.
Yac ouikyBaHHs macakmpiB 3HWXKYeTbes Ha 50%. Yce 1me 3abe3mneuye BHCOKY
EKOHOMIYHY €()EeKTHBHICTh CHUCTEMHU YIPABJIHHA TPAH3UTHUMHU TIEPEBE3CHHIMM,
MOPIYHO OKymaeTbes 45% iHBECTHINH y CTBOpeHHs Iiiei cuctemu. lllopiunwmii
EKOHOMIYHHM €()eKT OIMHIOEThCA y 1,5 MITH. onapis.

Cucremun Ty TruckScan pospobmeni ta ¢yHKIIOHYIOTH B ABCTparii,
3MIACHIOIOTh TIEPEBIPKA BAHTAXKHUX aBTOMOOIIB BHKOPHUCTOBYIOUH TEXHOJOTII
THTEJICKTyJIbHAX TPAHCIOPTHUX cucTeM [12]. 3a paxyHOK MOTO aBTOMATH30BAHO
BCI omepariii, CKOpO4eHO Yac 0OpOOKH aBTOMOOLIIS.

Texnomoriuauii mponec oOpoOKkKM aBTOMOOLTIB BUIIISAAE Tak. BaHTaxH1
aBTOMOOLTI MIAXOATh A0 CTaHI(i Oe3 3HMIKEHHS IIBUAKOCTI, 1 HA LM JIJISHII
MIXOMy CHCTEMa BUKOHYE Ofepalllii ONTUYHOTO PO3Mi3HaBaHHA aBTOMOOLIA. [ls
iH(opMariis TepenacTbes B MEHTpPaiIbHy 0asy JaHWX, J¢ 3HAXOIATHCS BCi
BITOMOCTI TPO KOHKPETHHH aBTOMOOLTb, 1 PEECTPYETHCS HYAC TPOXOHKEHHS
JUISHKH, INBUAKICT BIAXWICHHS Bix rpadika pyxy. IlomepemkeHHS mpo
BIIXWJICHHS BiA rpadika mepeaacTbes oneparopy Ta Bofdiesl. Cucrema J03BOJIIE
BAMIPIOBATH HABAaHTAXKCHHS HaA OCI, 3arajbHy Macy aBTOMOOUIs, rabapwTHi
po3mipu. TakuM YMHOM 3IHCHIOETHCS MOHITOPUHT BAHTQKHUX aBTOMOOLIB, IO
MPOXOIATH U€PE3 MEPEIKY CTAHINIH 1 TIECHTPaIbHA 6a3a JaHWX MOXKE KOHTPOJIIOBATH
XaPaKTEPUCTHKH PYXY aBTOMOOUTIB TIO MEPEXKI.

CrpyxrypHa cucrema TruckScan ckimagaeTbes 13 CEMU TICHCTEM:

« 0a3za [JaHWX 1O BAHTWKHUX AaBTOMOOUIAX (HOMEPHHMH 3HAK,
HAJIC)KHICTh, €KCIUTyaTalllifHI XapaKTEPUCTUKH TOIIIO);

*  MJICHCTEMA PEECTPAIlli MPOXOHKEHHS aBTOMOOIJIIB Yepe3 CTaHIIIIO;
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*  meHTpanbHui cepsep TruckScan, skuit mpuiiMae pieHHS;

*  MMJACHCTEMA 3B'A3KYy MEPEKI CTAHIIIH;

*  MmMJACHCTEMa peecTparii  aBTOMOOUTIB  JCPKAaBHUMH  OPTaHAMH
JOPOKHBO-TPAHCTIOPTHOI aIMIHICTpAIIii;

*  CIEKTPOHHA CHUCTEMa 3Ba)KyBAaHHS aBTOMOOUTIB y PyCi;

*  CEpBICHI IJCHCTECMH.

Axmo aBTOMOOUTE TMPOXOAWTH TPOLEAYPY PEECTpaIli 1Mo BChOMY
TEXHOJIOTIYHOMY  JIAHITIOKKY 0€3 BIAXWJICHb, BIH MOXE O€3MEePEIIKOHO
MIPOJIOBXKYBATH PyX MO MapIIPyTy. Y TOMY BHUIIAJIKY, SKIIO CUCTEMA BUABIISAE Oy Tb-
K1 TIOPYIICHHS, aBTOMOOUIb 3aJIMINAEThCSA HA CTaHIIi Ui OLIBIN PETEIbHOI
MIEPEBIPKH.

Ockiibku  BCsA  Tiporieaypa iaeHTHdIKaIii Ta TeEepPeBIPKH  aBTOMOOLIA
BUKOHYETHCA Y PYCi, 3a0€3Meuy€eThCsl BUCOKA MPOITYCKHA 3/IaTHICTh CHCTEMH, ITI0
nocarae 500 aBt/rog B omHOMY HampsMKy. [IJisi MOCATHEHHSA MHMX TMOKA3HUKIB
BAKOPUCTOBYIOTHCA CyYacHI TEXHIUHI 3aco0HM, Yy pe3yiabTari pPO3Mi3HaBaHHS
aBTOMOOITIT TpoBOaUTRCA 3a 2,5 c¢. Tomy cucTemMa Ma€ BHCOKI TTOKA3HUKH

e(DEeKTHUBHOCTI, CITIBBITHOIMICHHS MPUOYTOK-BUTPATH CTAaHOBUTH 5:1 [22].

ABTOMAaTH30BaHI CUCTEMH YNPABJIiHHA TPOMAJACHKUM TPAHCIOPTOM i3
BHKOPHUCTAHHSAM TEXHOJIOTiH IHTEJIeKTYaIbHUX TPAHCIIOPTHUX CHCTEM

CyuacHuii eTanm PO3BHUTKY aBTOMATH30BAHWUX CHUCTEM KEPYBaHHS PYyXOM
aBTOOYCIB TaKOXK XapaKTEPHU3YETHCS BUKOPHCTAHHAM TEXHOJIOT1H
IHTEJICKTyIbHUX ~ TPAHCIOPTHUX  cWcTeM. lle  1m03BOjsie  pO3IMUPHUTH
(byHKITIOHATIBHI MOMJIMBOCTI CHCTEM, 3aCTOCOBYBAaTH JOCKOHAMIII TEXHIYHI
3aco0u, mporpaMHe 3a0€3MeUeHHs Ta METOIM YIPaBIIHHA. PO3BHHEH1 KpaiHU BXKe
HAaKOMMYWJIA  JIOCTATHIM  JOCBIA  PO3POOKH  TMPOEKTIB  IHTEICKTyaJbHUX
TPAHCTIOPTHUX CHUCTEM Ta iXHBOI EKCIUTyaTallli mpW OpraHi3ailli MmacakKupPChKHUX
MIEPEBE3CHb. I[HTENICKTyaNnbHl TPAHCIOPTHI CHCTEMH JO3BOJIIOTH  IT1IBHIUTH

MPUBAOIUBICTH MICHKOTO TPAHCIIOPTY.
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V wm. Tere6opr (IlIBewis) BOPOBAMKEHO CHUCTEMY YIPABIIHHA PyXOM
IPOMAJICBKOTO TPAHCIOPTY, SKa, TMOPSAA 3 OPTaHI3aAIlEl0 TMPIOPUTETHOTO PyXY
aBTOOYCIB, MO3BOJIsE€ 3MIWCHATH 1H(pOpPMAIIHHE 3a0€3MCUEHHS TMACaXUPIB Y
peaIbHOMY PEXKHMI Yacy. AHaNI3 JyMKH MacakKMpIB ITOKa3aB, MO 1 1HpopMaris €
BKIIMBUM (PaKTOpPOM, 1110 3HIMAE HEBU3HAUYCHICTh MPH BHOOPI BHIY TPaHCIIOPTY.
HeoOximna He TuthkH 1H(OPMAIlA TPO Hac, MO 3AHIIAETHCA A0 NpUOyTTS Ha
3YMUHKY HACTYIMHOTO aBTOOyCa, a TAKOK MOBIAOMJICHHS MPO TOPYIICHHS rpadikib
pyxy. [Tacaxxnpu BBaKarOTh 110 1HHOPMAITIIO HAWBAXKITUBIIIOL.

VYci aBrobycm B ['erebop3i B aBTOMAaTHYHOMY PEXKHMI TIEPEAAIOTH
iH(poOpMaIii0o MPO MICHE3HAXOMKCHHS Ha MAapHIPYTHIH MEpPEeki Ha KOXHOMY
3YMMAHKOBOMY TIYHKTI Ta TMICHS TMPOXO/HKEHHS TPAHCIOPTHUX JETEKTOPIB Ha
peryiiboBaHuX nepexpectsax. Ha ocHoBi miei iHGopMarii 3a1HCHIOEThCS AMHAMIUHE
MPOTHO3YBAaHHA 4YacCy TMPOXOKEHHS aBTOOYCIB Ha BCIX MyHKTaX 3YIHHKH.
Pe3ynmbrat 1iux MPOTHO31B TOCTIMHO BIMOOPaXalOTHhCs HA CIEKTPOHHI Tabja0 Ha
MyHKTAX 3yNUHKA 1 TEPEAaloThCsAd B KOMI'IOTepHY Mepexy [areprer. Ila
1H(pOpMaITiss OHOBITIOETHCA B TMHAMIYHOMY pexumi koxkHl 30 cexyna. [adopmartis
PO PYX TPOMAJCHKOTO TPAHCTIOPTY, MO MyOMKY€EThCS B [HTEpHETI, Ma€e BEITUKAN
MIONUT, IMOMICAIA peecTpyerhess Omm3bko 700 Thce. 3BepHeHb Bia S50 THC.
KOPHUCTYBAYIB.

Busnauenns posramntyBaHHS aBTOOYCIB 3IIHCHIOETHCS 3 BUKOPHCTAHHIM
cymyTHUKOBOi ~ Hapiramiitnoi cucremun GPS. Texwuonoris mudepeniiaabaol
Hapiramiiinoi cucremun DGPS nmo3Boisge BU3HAUMTH KOOpAMHATH aBToOyca Ha
MapHmIpyTHIHi Mepexki 3 TouHicTEo A0 10 M. Ila i1adopmamis mocTiiiHO
BIIOOpaXKaeThCA B IICHTPI YIPABIIHHS, MOPIBHIOETHCS 3 MNIAHOBOIO Ta BIIXWICHHS
Bi rpadika pyXy MOBLAOMIISIOTBECS BomieBl. 3a aomomoroio GPS BusHauaeThcs
IIBUJIKICT PyXy aBTOOyCIB Ta 1H(OpMAIlS IPO IIe 3aHOCHTHCSA 10 0a3d JaHHX
CHCTEMHU YTIPABIIIHHA TOPOXKHIM PYXOM.

BukopuctoBytoThest Takox MoxkiuBocTi GPS 3 Bu3HaueHHs po3raryBaHHs
aBToOyca, M0 TOJAaB "TPUBOXKHHUI' CHUTHAT MPO JOPOKHBO-TPAHCIIOPTHE. TMOII,

MOJIOMKH, TIOPYIICHHS MPABOMOPSAAKY. THM caMUM 3HAYHO Tl IBHIY €THCS Oe3meKa
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nepesizHoro mpornecy. Hapiramiiine ob6nagnanas GPS Ta GopToBi KOMITIOTEPH

MmaioTh 600 aBTOOYCIB, 110 TPAIIOIOTH HA JITHII.

xepena
iH(popMaLliifHOTO
3a0e3eyeHHs

AHaniTHuHI —
MOEl

CroxacTtuudi

MOJIel

IIpornosyBanus
MepeBi3HOTO
mporiecy

TpancnoprHi
NETEKTOPH

Cucrema
HaBirari
GPS

CucreMu ynpasiiHHs

0a3zaMu 1aHHX

A

l

Jatuuku
3a0pyAHEHHS
arMocgepu

JlaTunku
aBapiiHUX
CUTYyanin

Puc. 2.3.

basu nanux 3
TPaHCIIOPTHHM,
JIOPOKHIM Ta
€KOJIOTTYHHM
XapakTepucTUKam
MepeKi

OyHKIIT
yIPaBITiHHS

YnpasniHHs
NepeBI3HUMHU
pOLECOM

|

CraTtrcTiyH1
madi
(yHKIIIOHYBaHHS
MICBEKOTO
NacakKUPChbKOTo
TPaHCIOPTY

NAaca)kKUPCHKOTO TPAHCHOPTY y M. ['eTebop3i

VYnpasniHus
JOPOKHIM

pyxom

YnpasiiHHA
TPaHCIOPTOM
TTOJTIIIIT,
MOKEKHUKIB Ta
IHIITUX
aBapiiHUX
CItyx0

OyHKITIOHAIPHA CX€Ma CHUCTEMH YIPaBIIHHSA MICHKOTO

OcHOBHE TEXHOJIOTIUHE OONAMHAHHS CHCTEMHU CKIIamaeThes 13 LleHTpy

YOPaBJIIHAS PYXOM, 30HAIBHAX KOMITIOTEPHHUX BB, OOCITyTOBYBaHI paiOHA
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micta, 150 mepmdepiiitHIX KOMI'IOTEPIB HA BYJIMYHO-TOPOXHIHA Mepexi, 300
TpaHcopTHUX  AetekTopiB, S50 cBiTnodopuux 00'ekTiB, Onmm3pko 100
iHopmariiinx Tablo, BCTAHOBJICHWX Ha 3YMAHKOBUX MyHKTax. Bce 11
obmagHaHHA kKepye poboToro 450 apTobyciB. DyHKIIOHAIFHA cXeMa HaBeICHA Ha
puc. 2.3.

[Tix wac poboTu cuctemu HOpMyIOTHCS Takl Oa3H JTaHWX:

- kepyroda 0aza maHWX, dKa BH3HAUA€ TUTAHOBI MApIIPYTH PyXy Ta iX
TPAHCTIOPTHO-CKCILTyaTalllifHI XapaKTEPUCTHKH;

- curyamiiHa 0a3za JaHMX, IO XapaKTePHU3ye IMOTOUYHY CHTYaIlIo IS
KOXHOTO aBToOyca, WOTO MICIIE3HAXO/HKCHHS B MEPEXl Ta OyAb-sKi BIAXWICHHS
BIJT TJTAHOBOTO PO3TaITyBaHHS,

- mporHo3Ha 0asza JaHWX, M0 MICTATH PE3yJIbTAaTH MPOTHO31B MPUOYTTS
aBTOOYCIB Ha BC1 MYHKTH 3yITUHKHA MEPEXKI,

- 0a3a [aHMX, IO OIKCYE pe3yJabTaTh PpoOOTH T'POMAICHKOTO
TPAHCIIOPTY 3a OY/Ib-SIKWi uac.

Butpatu cucremy cknanu 150 MiIH. MIBEACKKUX KPOH.

Ha puc. 2.4, 2.5 HaBeeHO TOPIBHAIBHI JaH1 3MIHH Yacy MPOi3ay MEHTPY
MICTa TIO AHSAX TYOKHSA Ta TOAWHI A0OHM [0 Ta IIC/IS Oprafizamii IplOopHUTETHOTO
pyxy aBtoOyciB y cuctemi "Omnrtikon" [144]. OdeBuaHO, MO TPIOPUTETHUH PyX
aBToOyCiB 3a0e3medye 3HAUHE 3HMXKCHHS 4Yacy TOI3AKH 3a Oyab-IKOTO
TPAHCTIOPTHOTO HABAHTAKECHHH.

Ha mepmomy erami aBromatu3oBaHa cucrema "OntikoH" Oyna
BIIPOBA/DKCHA Ha 5 mepexpecTsax micta BiueHme. OCHOBHI mepeBard CHCTEMH Ha
cTaaili BOPOBAKEHHA Ta EKCIUTyaTallli TMOJSATaloTh Yy IMBHAKOCTI Ta JIETKOCTI
MOHTQ)Xy Ta HA3BKHMX BUTpaTaxX Ha €KCIUTyaTaiiio, IO HacaMmIepes 00yMOBIICHO
3aCTOCYBaHHSAM CYyYaCHHX ONTHKO-CJIEKTPOHHUX TexHojorii. [lepesarn y mpomeci
YOPaBJIIHAS ~ TEPEBE3CHHAMH  TOJISITAIOTh Y PO3BHHEHOMY  MPOTPAMHOMY
3a0e3IeueHHl, poOOTI B pPealbHOMY PEXKHMI dYacy, IMO J03BOJISAE€ OINECPATUBHO

MpUMaTH yIPaBIIIHCHKI PIIIEHHS, TABHINECHHA Oe3nekn pyxy. besnepepsuuii pyx
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MapHIpyTHUX aBTOOYCIB HA PETYJIbOBAHWX MEPETHHAX 3HAYHO MIABHUIIYE OE3MEKy

Pyxy.
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oprasi3aiiii MpIOPUTETHOTO PYXY
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B ictopuunomy Ta kynbTypHOMY meHTp1 ITami, dmopenmii Mickka Biiaia Ta
TPAHCTIOPTHI KOMIIaHIi PO3POOMIM CHCTEMY VIPaBJIIHHSA TACAXUPCHKAMHA
MEPEBE3CHHAMH, M0 CTHUMYJIIOE JKHUTENIB MICTa KOPUCTYBATHCS TOCITyraMHu
rPOMAJIChKOrO TpaHcmopTy. MapimpyTHa Mepexka DnopeHIii Mae MPOTSKHICTH
625 xm, monaa 2000 mynkris 3ynunku. [lepeBesenns ocyicHytoTh 480 aBT0OYyCIB
PI3HOT MICTKOCTI.

Po3pobka  cuctemm  3miiicHIOBaNiacs  BIATOBIAHO 10 TMPOEKTY
€sponeiicekoro CmisroBapuctsa JUPITER, sxwii cnpsiMmoBaHuii Ha 3HMKCHHS
CHEPTOCTIOKMBAHHS HA MICHBKOMY TPAHCIOPTI Ta 3MEHIICHHS 3a0pyIHCHHS
JOBKIJITSL.

OcHoBH1 (yHKIIi cuctemu ynpamuaasd y Onmopenmii monAraioTh B
HACTYTTHOMY:

*  aBTOMATHYHE Oe3nepepBHE BU3HAUCHHS po3TaryBaHH
TPAHCTIOPTHUX 3aCO0IB 3 BETUUMHOIO TIOMHJIKH, IO HE mepeBuiye S0 M;

»  30ip Ta aHay13 iHGOPMAIIli B peaTbHOMY PEXHUMI Yacy,

*  3a0es3neueHHsT MPIOPUTETHOTO TPOI3Ay aBTOOYCIB HAa PETYIHOBAHUX
MEPETHHAX

* iadopMaliitHe 3a0e3MMeUeHHd MAcCaAKUPIB y pealbHOMY MacmTabi
yacy,

*  ONCpaTUBHE YTPABIIHHS TEPEBI3HUM TMPOIEcOoM  (ONMTHMAaJIbHA
KUTBKICTh aBTOOYCIB Ha MapmipyTi, HeoOXigHa dYacToTa PyXy, aBTOMaTHIHHUI
MIPaXyHOK TACaXHUPIB, aHAI3 TEXHIKO-EKCIUTyaTallliHUX TOKAa3HWKIB POOOTH
aBTOOyCa Ha MapIIpyTi, KOHTPOJIb JIarHOCTHYHHX IMApPAMETPIB OMIHKHA TEXHIYHOTO
cTaHy aBToOyca).

VY maibimemux mictax €porm Jlonaoni, Jlioni, AMcrepaami, MrOHXEHI,
JlyOmiai Ha CHMJIBHIA METOAWYHIN Ta HAYKOBO-TEXHIYHIA OCHOBI PO3POOIAETHC
npoekt LLAMD (3a mepmmmu jniTepaMu y Ha3Bax MICT) MO0 BAOCKOHAJCHHS
YOPaBJIIHAS TPAHCIOPTHUMH cUCTeMamMu MicT. lleli mpoekT po3pobmseThes 3a

TEXHOJIOTIEIO 1HTEJICKTYATbHUX TPAHCIIOPTHAX CHUCTEM.
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Y Mionaxent 1991 p. posmouanucs poOOTH 31 CTBOPEHHS CHCTEMH
ynpasmaas mickkuMm Tpancmoprom COMFORT (Cooperative Management For
Urban and Regional Transport) [133, 190]. OcobnuBy yBary mpu po3poOii Ta
peamizamii  mpoekTy OyJo TIPHAUICHO CTBOPCHHIO TNPIOPUTETHHUX  yMOB
(yHKITIOHYBAaHHA MICHKOTO TAaCaXUPCHhKOTO TpaHchopTy. lls cucrema cepen
THITTUX TT1ICHCTEM BKJIFOYAE TaKl CTPYKTYPHI CKIIAIOBI, IO CIIPHUSIOTH 1M1 ABUIIICHHIO
MPUBAOIMBOCTI TPOMAACHKOTO TPAHCIOPTY SAK MIACHCTEMY TPIOPUTETHOTO PYXY
aBTOOYCIB, MiacHCTEMY 1H(OpPMAaIIHHOrO 3a0e3MeUeHHs MacaXXupiB rPOMaAChKOTrO
TpaHCTIOPTY, TmiAcucTeMy opranizamii pyxy "park and ride". CtpykrypHa cxema
cucremu COMFORT nHaBeaeno Ha puc. 2.6.

Iadopmartiiina cuctemMa TpPOMAACEKOTO TPAHCIOPTY KOHTPOIIOE PyX
aBTOOYCIB y peaJbHOMY pPEXKUMI Yacy 3 BiaoOpaxkeHHsIM 1HdopMmamii it
MacaXupiB Ha EICKTPOHHUX TabJ10, MOHITOPAX, Y KOMITIOTEPHIM cuctemi [HTepHET.

OnuTyBaHHA TaCaXHWPIB TPOMAICHKOTO TPAHCIOPTY Ta KOPHCTYBadiB
cuctemu "park and ride" mokaszayo, mo mokpameHHsa 1H(popmalii mpo podoTy
I'POMAJICBKOTO TPAHCIOPTY 3po0miao #Horo monyssapHimmM, 15% onuraHmx
TJIAHYIOTh OLTBIN IHTEHCHBHE KOPUCTYBAHHS TPOMAJICHKAM TPAHCIIOPTOM.

Cucrema yrpaBJiiHHA PyXOM Ta TMIPIOPUTETY TPOMAACHKOTO TPAHCTIOPTY i
Ha3Boio BALANCE Ttakox € ckmagosoro COMFORT 1 3abe3neuye migBUIIICHHS
pIBHS Oprani3aili JOpOXHBOTO Pyxy. Ha OCHOBI MOHITOPHHTY XapaKTEPHCTHK
TPAHCTIOPTHUX  TOTOKIB  3IHCHIOETHCS  KEPYBaHHS PYXOM 32  PI3HUMHU
AITOPUTMAMH.

Meron ynpasmuaas BALANCE 3matHmid 3mHCHIOBATH KapAWHATBHITITY
MOJIITUKY 3 YMPAaBIIHHS TIEPEBE3CHHAMH Ta PYyXOM, BPaxOBYBATH TPIOPUTETH
PI3HHX TPYN YYaCHWKIB PyXy, TPAHCIOPTHHUX OMEPATOPIB, JOPOKHIX CITyXkO.
3acTocyBaHHS ITUX METOJIB YNPABIIHHSA CTBOPIOE CTUMYJIH A0 3MIHH CIOCOOIB
MOT3/TKH, 4 HE TTACUBHO MPUCTOCOBYE MapaMETPH PETYIIFOBAHHS IO TPAHCTIOPTHOTO
HABAHTAKEHHS, 110 BHUITAIKOBO 3MIHIOETHCS. []e € akTyajbHAM 3 OTJIAMy Ha T€, M0
3arajbHOI0 CTPATETIYHOIO JIHIECID TPAHCTOPTHOI MOMITHKHA Y BEIUKHX MICTaxX €

MIBHINEHHS TPUBAOIUBOCTI TpoMaachkoro Tpancmopty. Kpim toro, BALANCE
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JI03BOJISIE CTBOPHUTH 1HTETPOBaHY 0a3y /MaHWX, Ha OCHOBI SIKOT MOYKHA peaJli3yBaTH

yOPaBJIIHAS B peaJlbHOMY MacmTadl yacy Ta 3a0e3neunTd 1H(opMaIiianii cepBic

yCIM TpyTniam

KOPHCTYBAYiB.

YnpapiiHHs
MaricTpanbHUMH
IIEPEBE3CHHAMH

VYrpaBiaiHHs
MaricTpanbHUM
NacaKUPCbKUM

TPaHCIIOPTOM

YrnpasniHHs
BaHTaKHUMH
repeBe3eHHAMU

Puc. 2.6 CrpykrypHa cxema cuctemu COMFORT

Mapipyraa
HAaBiraris

LlenTp ynpaBiiHHS

YnpasiiHHs
JIOPOKHIM

pyxom

YnpasniHHs
MIiCHKUM

MacaKHPCHKUM
TPaHCIIOPTOM

|

YrpaBaiHHs
CBITJI0(hOpPHUMHU
o0'ekTamu

[pioputeTHwHii
pyx
TPOMAICBEKOTO
TPaHCIOPTY

YnpagniHHs
LIBUAKICHUM
PEeKUMOM

YnpaBniHHs
MICBKHM
NacaKUPCbKUM
TPaHCIIOPTOM

[

Po3paxyHok
ONTHMaNbHHUX

MapiipyTiB

[ndopmartiitne
3a0e3neueHHs
YYaCHHUKIB

PYXy

VYnpasniHus
NepEeBE3CHHAMMU

34 CUCTEMOKO
"Park and ride"

[H(opmartiiine
3a0e3IeueHHs
nacaXxupin

BineokoHTpoJIb
3a MOPYIICHHAM
IpaBuII
pyXy Ta
BHUSABJIEHHSA
aBapiiHUX
CUTYaIln
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[Iporpamue 3abe3nedeHns, sike BUKOPUCTOBYEThC B cuctemi BALANCE,
JO3BOJIIE B IMAPOKOMY Jlana3oHl  JA(EpPEHIoBaTH TPIOPUTETH  PI3HUAX
KOPHUCTYBAUIB MMijJ Yac ONTHUMI3allli MapaMmeTpiB CBITIO(POPHOTO PETYIOBAHHSA,
0COONMBO IS PI3HWUX THITIB PYXOMOTO CKJIQJy MAapIIPyTHOTO TPAHCIOPTY
aBTOOYCIB, JIETKOTO PEHKOBOTO TpaHCMOpTy. Po3mupeHo Takoxk meperik
1H(pOpMAIIHHAX JKEPEN, Ha OCHOBI SIKAX NMPHHMAIOTHCA YIPABIIHCHKI PIITICHHS.
Ha nmomarok m0 TpaHCHOPTHUX MACTEKTOPIB 1H(OpMAIsA MPO YMOBH pPyXy
HAJXOJUTh TaKOX BIA TMPOOHWX aBTOMOOUTB, aepodOTO3HOMKH, 3ac0o0iB

BIIOOpakeHH 1H(pOpMAITi.

Jlucm

PKB.OIAT-190.010.113

3wm.

Jluem Ne dokym. flionuc |\Hama 49




3. ABTOMOBLJIbHI CUCTEMH MAPIIPYTHOI HABITALIII

3.1 Bukopucrannsa Hapirauiiinoi cucremu GPS npu mapumpyTtHOmMy

Opi€HTYBaHHI

['moGanbHa Hapiramiina cuctema GPS (Global Positioning System)
BUKOPUCTOBYETHCS JUIA TIepeadi CUTHAJIIB HaBITaIlli Ha BCIO TEPUTOPIIO 3€MHOI
KyJi, J03BOJISIE BUBHAUATHA KOOPAWHATH OYyIb-aK0T0 00'€KTa (IMMPOTY Ta JOBTOTY),
IMBUAKICTh HOTO PyXy Ta TOYHWN dac. Y CTPYKTypy HaBiramiiiHOI CHUCTEMH
BXOJATh CYNYTHHUKH, Ha3eMHI cucTteMu ympasiaiaHa (y Ttomy uwmcm 1 [TC) Tta
MpUCTPOi KopucTyBada. Sk 1 OaraTo 1HMMX Cy4YaCHUX TEXHOJOTIH, IIsI CHCTEMa
CMOYaTKy MpU3HAUaIacs /Ul BINCHKOBUX IUIeH 1 Oyiia po3pobiieHa Ha 3aMOBJICHHS
MinicrepcrBa oboponn CIHIA. OcHoBy HaBiramiiaoi cuctemu GPS cxmanatots 24
CYIyTHUKH, BHBEACHI Ha Kpyrosi opbith 3 BHcoTor mpubauzno 20000 kM Ta
nepiogom o0iry 6mm3bko 12 roamn. Cuctema crBoproBanacs mpoTsarom 1989-94
p.p. Ta mnoBHomacmTaOHa ekcrutyaramis GPS posmouamacs 3 1995 poky.
[TogampmM CTUMYJIOM 110 PO3MIUPEHHS 3acTocyBaHHS GPS y IUBIIRHUX IUTAX
craiia ckacyBanHs y TpaBHi 2000 p. CeIEKTHBHOTO AOCTYMY JUTS PETYJIFOBAHHS
TOYHOCTI HaBIramiiHOi 1H(OpPMaITi,KpaBIliB psIIOBUX KOPUCTYBAUIB.

Bitum3usana cuctema cynytamkoBoi Hapiramii "Tmomacc”" (I'mobampHa
HaBITaIllifHa CYMyTHWKOBA CHUCTEMAa) TAKO CTBOPIOBAJIACA JJI 3aCTOCYBAaHHS Y
BINChKOBUX TIsiX. Pociiichka CynmyTHMKOBA HaBiramiiHa cuctema Oyna
po3ropHyTa Ha moyatky 90-x pp., a ii koMepIiiiHa eKcIuTyaramisa 31 HCHIoBaIacs 3
1995 poky.

[TpunaIun (yHKITIOHYBAHHS CUCTEMH TIOJIATAE Y BU3HAUEHHI AATBHOCTI B1J
JaHOTO 00'€KTa 10 ASKUIBPKOX CYyIMyTHHUKIB 3a JOIMOMOTIOK0 CIeIllaIbHUX MPHHMaviB
Ta OOUHCIIEHHA KOOPAWHAT TI0 TOYKAX MEPETHHY MOBEPXOHH PIBHOTO BHAAJICHHS.
Biacranp BH3HAYAIOTHCA 3 YpaXyBaHHAM IMBHAKOCTI TIOMHUPEHHS PalOCUTHATY Ta
4yacy 3aTPUMKH TI1J] Yac MPOXO/KCHHS HUM IIIAXY B CYMyTHWKA J0 33/JaHOTO

ob'ekta. Po3mip 3arpuMKu OOYMCIIIOETBCA 3ICTAaBJICHHAM KOJIB CHTHAJIIB
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CYIyTHWKA 1 MpUiMada MUISIXOM THUMYacoBOTO 3CyBY a0 30iry. TuMuacoBuii 3CyB
BAMIPIOETHCS TI0 TOJWHHUKAX TpuiiMada. J[is 3HAXOMKEHHS IMUPOTH, TOBTOTH,
BHCOTH 3 YpaxyBaHHIM TOXWUOKMA BHUMIPY 4acy MOTPIOHO BHPIIMIUTH CHCTEMY 3
YOTHPHOX PIBHSIHL. TOMy TpwiiMad KOPHUCTyBada TMOBHHEH MATH MOKJIMBICThH
NPUWHATH HaABITAIllHHI CHTHAJIM BIX YOTHPHOX cymyTHUKIB. [lIBHakicTsh
BA3HAYAETHCS MO JIOTUIC-POBCKOMY 3CYyBY HECYUOi YaCTOTH CHTHAJy CYIyTHHKA,
M0 BUKJIUKAETHCS PyXOM KOpHCTyBada. JlOMIepiBChKHUIT 3CYB BUMIPIOETHCSA TIPH
31CTaBJICHHI YaCTOT CHUTHAJIB, MO0 NMPUHMAIOTHCA BiJ] CYNMYTHHKA 1 TEHEPYIOTHCA
MPUUMAYEM.

JIns BupImIEHHS TUMX 3aBJAaHb Ha TPAHCIOPTHOMY 3aco0i mae OyTH
BCTAHOBJICHE BIAMOBITHE HaBIrariiiHe oOjagHAHHSA. PaAIOKOHTPOJIEP (TMPOIECOP
BBCJICHHI-BUBOAY, IEHTPATBHHUIA TPOIECOP, PAMIOMOACM, KOHTPOJEDP 3B'A3KY,
KOHTPOJIEp 30epiraHHs MOTOYHOTO Yacy, MO BXOJUTH A0 CHCTEMHU €IMHOTO Yacy),
npuiimanbHa anteHa GPS, npuitmau cucremu GPS, npuiimansHa anTeHa YKX
JianaszoHy, mpuiiManbHa pamiocTadiis YKX, aucmied BimoOpaskeHHs 1H(poOpMaIi.
Kpim Toro, sk gomartkoBe OOJIaHAHHA MOXKE BXOJWTH KOMILUICKC CIICIIaIbHIX
JATYWKIB NI KOHTPOJIIO Ta Tepenadl Pi3HUX MapaMeTpiB — aBapidiHUANA BUKJIUK,
eKCIUTyaTamiitHl  mapameTpu  (CTaH  aKyMyJaTopHoi — Oartapei,  cHUCTeMH
3amamoBaHHsA ), TIOJIOKEHHS IBepeH, mokis Tommo. (Puc. 3.1).

[MMectukananpauit mpuitmau  GPS-curHamiB 13 30BHIMIHBOI0 AHTEHOIO
BukopucToBy€e mpoctuit ASCII-mocniToBHAN MPOTOKOJ 1 JO3BOJISIE 3a0€3MEUNTH
Oe3nepepBHICTh POOOTH CHUCTEMHU, 1110 CTEKHUTHh Y MICHKHX yMoBaX. Taki JaHl mpo
TPAHCTIOPTHUM 3aci0, SK WOro KOOPAWHATH, IIBHUAKICTh, YMOBHHW HOMEp 1
CUCTEMHHUH dYaCc MOXYTh BHUJABATHUCA TpUHMaueM TMPUHAWMHI OJWH pa3 Ha
CeKyHAy. 3aBIAKH TOYHOMY BIUTIKY 4Yacy, HOCTYITHOMY BCIM TPaHCIIOPTHHM
3aco0am, MOXKyTh OyTH 3iHICHEH] Pi3HI CTpaTerii MPUIHOMY TTOBIIOMJICHB. a0 Ha
OCHOBI ONTUTYBaHHsA, a00 32 BCTAHOBJICH  OMY rpadiky.

EdexTuHicTh nepeaadl BU3HAYAETHCS JBOMA €JIEMEHTAMU:
MIKPOTIPOIIECOPHUM MOJEMOM, CIICIIAIIBHO CTBOPEHUM Il POOOTH 3 MOOITEHOIO

PamIOCTAHINIEI0, Ta CIEIKOHTPOJICPOM Mepexl mepemadl ganux. OpmHieo 3
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TOJIOBHHMX II€PEBAr BUKOPHCTAHHS MIKPOIPOIIECOPHOTO OOPTOBOIO KOHTPOJIEpA €
MOXJIABICTh 3MIMCHEHHS CKJIAQIHINIOTO TPOTOKOJIY CEaHCIB 3B'SA3Ky. Y CHCTEMI
peanizoBaHo "CIOTOBMK" MPOTOKOJ BIUTIKIB, KW 30UTbIye B 4 pasw KUTHKICTh
aBTOMOOLIIB, IO TEPEAAIOTh MOBIJIOMJICHHS IIOMHTI IO OJHOMY pajioOKaHay.

Takum auHOM, MOXYTh OyTH HOCATHYTI MIBHUAKOCTI omuTyBaHHs Big 180 mo 300

aBTOMOOLIIB 32 XBHJIMHY 110 OJHOMY BH/IIJICHOMY PalOKaHATY.

CYNyTHHKOBA ™
MapuipyTHa
Hagiraiis

———=—jocryn B [HTepHeT

=~  BHPOOHHYO-TEXHOOTIYHA
indopmais

————= J0pOoKHA indopmaria

—

pamiose'sizok,
Jaui [po A0PoKHE "\.‘ I‘ .
\ ~1 4 . "
. P}’X, . \ 2 A CTIIBHHKOBHH 3B'A30K
cepeicHi QyHKii,

YMOBH PyXy
e Kepoani noposHi 3Haku
c s VKX
3B'H30K
BCENOroAHui TIpuoposkniii
pajap YKX perpancnatop
Puc. 3.1. CrpykrypHa cxema OOpPTOBHX TPHCTPOIiB aBTOMOOLIBHOI

HaBITALITHOI CUCTEMHA

Onniero 3 HAWBIIOMIMMX CHCTEM, IO BHKOPUCTOBYIOTH Il TIPUHITUIIH, €
apTomoOibHa cuctema Hapiramii CARIN (Car Information and Navigation),
po3pobiena ¢ipmoro Philips [188]. Cnouarky mie Oyna aBTOHOMHA HaBiramiitHa
CHCTEMa 3 EJICKTPOHHOIO KapTOK JOPIT HAa KOMMAKT-TUCKAX 1 OPIEHTYBaHHS
3MIACHIOBAJIOCS 32 JIOMOMOTOK) EJEKTPOHHOI KapTH, TOKa3aHb MarHiTHOTO
KOMTIaCy Ta BH3HAYCHHS MPONICHOTO BIJICTaHb BiJ MOYATKOBOI TOUYKH MApIIPYTY.
3a nomoMororw OOPTOBOTO KOMITIOTEpa aBTOMOOLIA Ha aucIuiei BimoOpakaiacs

CICKTPOHHA KapTa 3aJ1aHOi JIJITHKHA JTOPOKHBOI MEPEXKI, TOJOKECHHS aBTOMOOLIS,
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HallMEHYBaHHSA BYJIHIlb, HAMPAMKH PyXy, IO PEKOMEHIYIOThCA. [HCTPYKINi mpo
MPOXO/DKEHHA MapIIPyTy TOBIAOMIISJIUCSA BOJIIO 3a JOMOMOTOI MOBHOTO
cuaTe3aropa. Lleii Bapiant cucremn CARIN mouas excrutyarysarucs 3 1997 poky.

3 mMOoYaTkOM BIAKPUTOTO JOCTYMY 10 TJO0ATbHOI CyMyTHHKOBOI
Hapiramifinoi cucremu GPS cucrema CARIN BukopucTOBYBajia pPe3yiabTaTH
cymyTHUKOBOi  Hapirami. Y 1994 p. Ha asromoOurix BMW  crana
BCTAaHOBJIFOBAaTHUCh TakKa HapiramiiiHa cuctema [46]. Y OoproBuii KOMI'IOTEp
BBOJIUTHCA MPU3HAUYCHHSA. [[0TIM aBTOMaTHYHO BMHKAETHCS PAIio, SIKHA OTPUMYE
CUTHAJIM B1J CYNyTHHKIB HaBiraminoi cucremu GPS. [lepionnunicTs onuTyBaHHS
CTQaHOBUTh 3 CEKyHAW. 3a JOTOMOTOI0 IMX CHUTHAJIIB BHU3HAYAETHCH
MICIIe3HAXO/HKEHHST aBTOMOOUTST 3 TouHicTIO Big 10 mo 25 m. OmHowacHo Ha
MOHITOP1 B1I0OpaKaeThCs KapTa AUTAHKH Mepexi. [1[o6 He BiABOIIKATH BOIS B
CIOCTEPE)KCHHS 3a JOPOTOI0, CHCTEMa BHJA€ MOBJICHHEBI BKAa31BKH, 3a37ajeTigb
ONePeHKAFOYX BOIIS PO HEOOX1THICTh 3MIHU HAIIPSAMY PyXY.

B manwit yac o101 HaBiramiiHl CUCTEMH BCTAHOBIIIOIOTHECA Ha 0ararbox
MOJICIISIX BaHTAXKHUX Ta JIeTKoBuX aBToMoOumiB. Kommanis ®opa oronocuia, mo
Ha |1 myH. aBTromMo6imB ®opxa Bumycky 2002 p. OyayTh BCTAHOBJICHI CHCTEMH

Wingcast, 1110 BUKOHYIOTh, Y TOMY YUCHI (DYHKITIi HaBITAIITHIX CHCTEM.

3.2 3arajbHi NpUHUMOU MOOYI0BH iHTEJEeKTYaJbHUX TPAHCHOPTHHX

CHCTEM

[Ipun amamisi po3BHUTKY IHTENECKTyabHUX TpaHcnopTHux cuctem (ITC)
CMOYaTKy TIOCTAaE TMHWTAHHSA TPO 3arajbHl TPUHIUOH TOOYJAOBH CHUCTEM,
apXITEKTyPH CHCTEM, CTAHJAPTHUX BHMOT I 3a0€31EUCHHS B3aEMO/I11 TEXHIUHHX
3aco0IB Ta MPOIrPaMHOTO 3a0e3MeUeHHS PI3HUX KOMIIOHEHTIB cucTteM. OCHOBOIO
PO3YyMIHHS ITUX NPOOJIEM € €MHA TEPMIHOJIOTIS Y TOAATKY A0 00'€KTa TOCTIHKEHb.

[Ipu icaytouomy pizHOMaHITTI KommoHeHTiB [TC, y wacto ama ommcm
CHCTEM, BUKOHYIOTH OJHI ¥ cami (hyHKINi, 3aCTOCOBYIOThCS Pi3HI HA3BH, MPOTE,

MEBHOIO MIPOI0 MOXHA THMI3YBAaTH I CUCTEeMH. BUBUEHHA HAyKOBO-TEXHIYHOI
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JITepaTypH TOKa3ye, IO HAHWJacTIIe BUKOPHCTOBYIOTHCA TakKl TEPMIHOJIOTIUHI
XaPAKTEPUCTHKH KOMITOHEHTIB 1HTEJICKTYaIbHIUX TPAHCTIOPTHUX CUCTEM.

[HTENEeKTYaNTbHI TPAHCTIOPTHI CHUCTEMHU - CUCTEMH, IO BUKOPHUCTOBYIOThH
iHopmariiiHi Ta KOMMO'IOTEPHI TEXHOJOTII i1 BIOCKOHAJICHHS TIPOIECY
MEPEBE3CHHAS BAHTAXIB Ta TTACAXKHUPIB Ta YIIPABJIIHHSA JOPOKHIM PyXOM.

Pozmmpeni cuctemu kepyBaHHS JOPOKHIM PYyXOM - KOMIUIEKC CYYaCHUX
TEXHIYHUX 3aCO0IB YMPABIIHHA MOPOXHIM PYXOM 3 ONEPATHBHOTO BIJICTC:KECHHS
XaPaKTEPUCTHK JOPOKHBOTO PyXY, BUABJICHHS MPOOJIEMHHUX CUTYyarliil, pearyBaHHs
Ha HUX Ta 1HPOPMYBAHHA YYACHHUKIB PyXy MPO IXHIO TTOBEAIHKY

Cucremu ympaB/liHHA PyXOM Ha IIBUAKICHHX aBTOMOOUTBHHX JOpOrax -
3acO0M KOHTPOJIIO, OTOBIMICHHS Ta YNPABIIHHA pPyXOM Ha MIBHAIKICHUX
aBTOMOOITEHUX JIOPIT.

CucremMn BUSABIICHHS TOPOXHBO-TPAHCIIOPTHUX MPUTOJ] TEXHIUHI 3ac00M Ta
METOM BHUSBJICHHS TOPOKHHO-TPAHCIIOPTHUX TPHUTO, TPAHCTIOPTHUX 3aTOPIB Ta
THITTUX CHUTYaIlI, 110 BUHUKAIOTh TTPHU PYIIICHH] HOPMAJIbHUX YMOB PYXY.

Cucremu ympaBiiHHS y HEOE3MEUHHWX CHUTYaIlisIX - METOAM Ta 3aco0m
BITHOBJICHHS PYXY MICIISA JOPOXHHO-TPAHCTOPTHUX TIPUTOJT TA 3aTOPIB.

Cucremu 1HPOpMYBaHHS BOMIIB - METOAM Ta 3acoOm 1HHOPMYBAHHS BOIIIB
PO JOPOKHI YMOBH Ta XaPAKTEPUCTHKH TPAHCIOPTHUX TMOTOKIB y pPeabHOMY
MaciTadl yacy.

CucreMn CHOCTEPEKECHHS 32  JOPOXKHIM  PyXOM -  MOHITOPHUHT
XAPAKTEPUCTHK TPAHCTIOPTHUX TIOTOKIB y PEXKHAMI aBTOMATH30BAHWUX CHCTEM
KEPYBaHHSA JOPOKHIM PYXOM.

3aKpuTi TENEABTOMATHUHI CHCTEMH CIIOCTEPEXKEHHS 3aco0W peecTparii
MOPYIICHB MPABWJI Ta KOHTPOJIIO MapaMeTPiB JOPOKHBOTO PyXYy.

ABTOMAaTH30BaH1 CUCTEMH KEPYyBAaHHSA TMEPEBI3HUM MPOIECOM- METOAHM Ta
3acO0M YTpaBJIiHHA BAHTAXKHAMHA Ta TTACAKUPCHKAMH MTEPEBE3CHH M.

[aTETpOBAHI CHCTEMH TPAH3UTHUX TOBIAOMIICHD CHCTEMH, 110 31 HCHIOIOTh

TUTAaHYBaHHS Ta YIIPABIIHHSA IEPEBE3CHASIMH Ha PI3HUX BUAM TPAHCIIOPTY.
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MynpTEMOABHI CHCTeMH 1H(OPMYBAHHS TPO TOAOPOXK - YHIBEPCATbHI
CEpBICHI CHCTEMH, M0 HAJAIOTh YCIM YYaCHWKAM TPAHCHOPTHOTO TIPOIECY
MOTOYHY 1H(GOPMAINIO Ha BCIX eTamax (J0 MOoYaTKy, dac Ta MICHA 3aKIHYEHHS
MOT3JIKH ).

Cucremn aBTOMATHYHOI 17AeHTH(IKAII TPAHCIOPTHUX 3aCO0IB CHCTEMH
pO3MI3HABaHHSA TPAHCIOPTHHUX 3aco0iB, IO BHKOPHUCTOBYIOThCI B 3acobax
aBTOMATUYHOI OIUIATH 3a MPOI3A, AOCTYNY A0 MEBHHUX 30H BYJIMYHO-IOPOKHBOL
MEpPEXi, TUTATH 3a TMAPKyBaHHS, BUABJICHHS TIOPYIICHh B YCTAHOBJCHUX PEKUMAX
PYXYy.

EnexTpoHHI CHCTEMH OIUIaTH - CHCTeMH 300py INIATEKIB 3a IMPOi3a Ha
TJIATHAX aBTOMOOUTBHHX JOPOTax Y O€3yMUHHOMY PEXUMI.

['noGanbHa cucTeMa  TO3WIIOHYBAaHHS- CUCTEMa  BHU3HAUCHHS
po3TantyBaHHs Oyab-aKOoT0o 00'€kTa (y TOMY YHCI MO PYXA€ThCA) y Oyab-saKii
TOUIll 3eMHOi TOBEPXHI JOPOKHBOI MEPEeXkKl 3a JOMOMOTOI0 HaBIramHHUX
CUTHAJTIBCYITyTHUKIB Ta OOPTOBUX MPHUCTPOIB.

ABTOMOOUTRHI HaBiTamiiHl cuctemu - Cuctemu 1HGOPMYBAHHS, B
pEATbHOMY PEXHUMI Yacy BCHOTO TPOIECY MPOXODKEHHS MapHIPYTy PYyXY BII
MYHKTY BIAMPABJICHHS 0 MYHKTY MPHU3HAUCHHS.

Cucremn 3amobiranfs 3ITKHEHHSAM - OOPTOBI aBTOMOOUIbHI CHCTEMH
BU3HAUYCHHS O€3MEeUHOi MUCTAHINI 3a TaHUX TOPOXKHIX YMOB Ta MIBHIKOCTI PYyXY, 3
NeTKUMHA (PYHKITISAMHE 32 0€3MOCEPETHIM YIPABIIHHASI aBTOMOOIIEM.

HaBenenmii mepemk OCHOBHHUX KOMITOHEHTIB IHTEJICKTYaJbHUX CHCTEM
JIO3BOJIUTH OPIEHTYBATUCSA B CTPYKTYPI ITUX CHUCTEM Ta YMOBAaxX iX B3a€MOJIi MpH

BUKOHAHHI PI3HUX 3aBJaHb 3 OpraHi3arlii moi3oK Ta pyXH.

OcHoBHI 3acaau iHTerpauii iIHTeJIeKTYaJJbHUX TPAHCIIOPTHUX CHCTEM

Konmemnmi po3BUTKY 1HTEIEKTyaJbHUX TPAHCTIOPTHUX CHUCTEM 3aCHOBaHI
Ha BHUKOPWCTaHHI JOCSATHEHBb 3aC001B 3B'A3Ky Ta YyMpaBliHHS 1H(OpMAIiHHIMHI
MporecaMu, KOMITIOTEPHHUX TEXHOJIOTH, TEXHIYHHMX 3aco0lB BHMIPIOBAHb IS

MIBUAMNEHHA €()EeKTHBHOCTI Ta OE3MEKHM TPAHCIOPTHUX CHCTEM, OOMEKCHHS
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iXHROTO BIUIMBY Ha HABKOJMIITHE CEpPeAOBHINE. BHACTIAOK MBOTO TEXHOJOTI
THTEJICKTyJIbHAX TPAHCTIOPTHUX CHCTEM MArOTh 3HAUHY C(hepy 3aCTOCYBaHHS — BIJl
AaBTOMATHUYHOI 17eHTH(]IKAIIi HOMEPHMX 3HAKIB aBTOMOOUIB /10 3aCTOCYBaHHS
texHoyorii GPS mig dac 3mificHEHHS MapiipyTHOi HaBiraiii TPaHCIOPTHHUX
3aco0iB. OmHak y OaraThOX BHUMAAKaxX BIAOYBAETHCSA 3aMPOBAKCHHS JIHIIE
AKUXOCh €JIEMCHTIB 1HTEICKTYIbHUX TPAHCIOPTHUX CHCTEM, SKI BUKOHYIOTH
okpemi ¢ynkmii. [Ipu Takomy By3pKkOMY (YHKITIOHATBHOMY TAXOMl PE3EPBH
TPAHCTIOPTHUX CHCTEM HE MOXYTh OyTH BHKOPHCTaHI MOBHOIO Mipoto. Koxken
3ax17 a0 TEXHOJIOTISI MOXKYTh OyTH KOPUCHHUMH, MPOTE MOTEHITIHHI MOKIUBOCTI
K YaCTHUHH 1HTETPOBAHOI CHCTEMH He OyIyTh peaii30oBaHl 1 TPAHCTIOPTHA CHCTEMA
B 1muioMy He Ha0yjJe SKICHO HOBHX MOXJIHMBOCTeH. Hampuknan, cucrema
BUSABJICHHS JTOPOXXHBO-TPAHCIIOPTHUX TPHUTOJI HE MOXKE MOBHICTIO peaji3yBaTh
cBoi (yHKINi, AKIIO He OyAe MJACHCTEMOIO CKIIAHOT CUCTEMH YTIPABIIHHSA PYXOM
Ta TIEPEBE3CHHSAMM Ha daHii Teputopii. ToMy okpemi MiJACHCTEMH MalOTh OyTH
IHTETPOBaHI Yy 3arajbHIA IHTENICKTYaJbHIM TPAHCIOPTHIM CHUCTEMI 3aMJis
JOCATHEHHS € TUHUX TIJIEH.

AHaJi3 PO3BUTKY I1HTEICKTyaJbHUX TPAHCIIOPTHUX CHCTEM JTO3BOJISIE
BHAUTATH Takl (opmu 1HTerpami momo crenudikya iHGoOpMaIiiiHuX IPOIECIB
[154,156,180,183]:

*  (yHKIIOHATbHA IHTETPAITIS,

. THMYAcOBa 1HTErpallis;

. IHCTHTYIIIIHA THTETPaIlis;

*  iHTETpaIs 0a3u JaHuX.

OyHKIIOHAPHA TOBHOTA  IHTEJCKTYAIbHUX TPAHCIOPTHUX  CHUCTEM
BA3HAYAE PIBEHHb BIMOOPAXKEHHS CreM(pIUYHNX BJIACTUBOCTEH 00'€KTa yNpaBiHHS
mpyu OIHIN cuTyamii Ta (OpMyBaHHI BIUIMBIB, IO yNpaBisioTh. [loBHOTA Ta
eheKkTHBHICT, (YHKIIOHANBHOI 1HTErpamii 0OYMOBJICHI MOXJIHBICTIO 300Dy,
00poOku Ta 0OMIHY B pealbHOMY MaciTadl yacy HACTYIMHOI CyKyImHOCTI TIOTOKIB
tH(opMaIi mpo yMOBM TPOTIKAHHSA TPAHCTIOPTHUX MPOIIECIB. 1HGOPMAIIS PO

XaPaKTEPUCTHKH TPAHCTIOPTHUX MOTOKIB; 1H(OpMAITis TIPO JTOPOKHBO-TPAHCIIOPTHI
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MPUTOAM, 3aTOPH Ta 1HIMI CHUTYyaIlli, MO CTBOPIOIOTH TEPEITKOIN HOPMATbHOMY
(hyHKITIOHYBAaHHIO TOPOTH; 1H(GOPMAIIiS TIPO PyX TPOMAJICHKOTO TPAHCIIOPTY Ta 1H.

TumuacoBa iHTErparis oOyMOBJICHA THM, IO, 3PEIITOI, 1HTEIICKTYaIbH1
TPAHCTIOPTHI CHCTEMH MOXYTh PEajli3yBaTH BCl CBOI MOXIIMBOCTI TUIBKHA TIPH
po0oTI B peanibHOMY MaciiTadl yacy. PiBeHs onepaTuBHOCTI YIIPaBIIHHSA 3aJICKATH
BIJT MIHIMI3aIlli B 4acl mporiecy (PakTHIHOI 3MIHU TTapaMeTPIB CTaHY TPAHCTIOPTHUX
MpoIeciB, OTPpUMaHHS 1H(pOpMAIi TPo 1M 3MIHH, BUPOOJCHHS Ta peani3aiii
Kepyrounx BIUMBIB. CHOXHWBYI BJIACTUBOCTI 1HTEJICKTyaJIbHUX TPAHCIIOPTHHUX
CHCTEM BKITIOUAIOTh HAacaMmIiepe] caMe€ Taki BHMOTH: MapIIpyTHA HaBiraiis,
JMHAMIYHE BU3HAYCHHS ONTUMAIbHUX MapHIpyTiB, 1HGOPMYBAHHS BCIX YUACHUKIB
JOPOXKHBOTO pyxy. Tomy 36ip iHpopMari Mmae OyTH OpPraHi30BaHUN TAKUM UHHOM,
mo0 BiOOpakaTW Ha JIOKAJLHOMY, PETIOHAIBHOMY Ta HAIllOHAJTBHOMY PIBHIX
MPOIIECH, IO BIAOYBAIOTHCA y TPAHCIOPTHIN CHCTEMI, y peaJbHOMY MacmiTadi
qacy.

[acTHTYmIiHA 1HTETpamiss HEOOXiAHA T TPUMHUPECHHS IHTEPECIB YCIX
CTOpIH, IO OepyTh ydYacTh Yy PO3poO0I Ta eKcIuTyaramii 1HTEICKTYaJIbHUX
TPAHCTIOPTHUX CHUCTEeM. J[OCBII BIPOBAKCHHS THTEICKTYyAIbHUX TPAHCIIOPTHHUX
CHCTEM TIOKa3ye, 10 HAYKOBI, TEXHOJOTIYHI Ta TEXHIYHI TPYIHOIIl JOJAIOTHCA
Habararo Jierimie, HiK 1HCTUTYIIHHI Ta opraHizamiiiai npoomemu [180]. Opranm
yOPaBJIIHAS, MYHIITATIAIBH1 BIaaAA, TpUBaTHI (hipMH HaMararoThcs 30€perTi CBOi
1HTEpECH, OOMEKHUTH JOCTYIIOM JI0 Aesikoi 1H(opmalli i y yMOBax 1HCTUTYITHA
1HTEerparis Bu3Hauae (yHKIIOHATBHY TIOBHOTY 1 OTIEPATUBHICTD yrpaByiHHA. [l
3HIDKCHHSI PIBHS 1HCTHTYIIWHAX TPOOJIEM JOIIJIBHO TMPOBOJWTHA TPYMyBaHHS
KOPHUCTYBaUiB BIAMOBIAHO /O 3arajilbHOr0 (yHKIIOHAJIBHOTO TPU3HAYCHHS Ta

OJTHOPITHAX TEXHOJIOTIYHUX MapaMeTpiB.
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3.3 @DyHKUiOHAJbHA IHTerpauisi iHTeJeKTyaJbHUX TPAHCHOPTHHX

CHCTEM

[lpakthuno y BCIX KpaiHax meprr  KPOKW  MMIOA0  1HTEerpaiii
IHTEJICKTyJIbHUX TPAHCIOPTHUX CHUCTEM 3AIMCHIOBAACS HA (DYHKIIOHATHHOMY
PIBHI Ha OCHOBI CHCTEMAaTH3aIlli JOTIYHUX Ta (PYHKIIIOHATBHUX BUMOT JI0 PI3HUX
komnoHeHTIiB ITC. TlocmmoBHICT ITUX Aili TpUBeICHA Ha pHC. 3.2..

HaiiGiap1m  mMOBHO TPHHIMIKM Ta YMOBH (DyHKIIOHAJIBHOI 1HTETparii
BUKJIQJICHI y  KOHICTINI  HAIIOHAIbHOI  apXITEKTYpH  IHTENCKTyaIbHUX
TpancnopTHux cucteM y CIIA. ¥V namonanpHi#l apxiTekTypi BuALIeHO 19 pi3HmMx
MIJCUCTEM Ta OMHCAHO YMOBH iX B3aEMOJIi 3 KOPHCTYBAuaMH, I1HITAMHA
migcuctemMamu, otodeHHaM [157,156]. 11 ymoBM Ta BHMOTHM HE 3ajexarh BIJ
KOHCTPYKTHBHOTO BHKOHAHHS TEXHIUHHMX 3aCO01B, TEXHOJIOTIi iX BUPOOHHUIITBA,
TEMIIIB PO3BUTKY OKpeMHux KOMMOHeHTiB Ta miacuctem [TC. HamonansHa
apXx1TeKTypa BU3HAUA€E Te, sAKI (PyHKII BUKOHYE IS MiACHCTEMA, a HE T€, K BOHA
MMOBMHHA BUKOHYBaTH Il (yHKIi. OCHOBHA IlepeBara KOHICIII HaIllOHAJIbHOI
apX1TEKTypH TOJIsSIrae B ToMy, 1110 kommoHeHTH [TC M0XyTh MOAEpHI3yBaTHCa ab0
B3arajii 3aMIHIOBATHUCh 1 (PYHKITIOHAJIBHI BHMOTH JI0 HWX BHW3HAYAIOTh MPOIEC
po3BuTKy miacucreM. Kpim Toro, HamionamsHa apxiTekrypa [TC Bu3Hauae mepemik
1H(popMaIi, MO TUPKYIIOE MIX PI3HUMHU TiacucteMamu. [lepenbauaeTnes, 110
TEpPMIH Aii 11boro BapianTy HaiiHoi apxitektypu [TC y CIIA ckmane 20 pokis.

3BUYAHO, OKPEM1 KOMTIOHCHTH IHTENICKTYJIbHUX TPAHCIIOPTHUX CHUCTEM
MOXYTh (PyHKITIOHYBaTH 1 0€3 ypaxyBaHHsS BUMOT, 0 BHCYBAIOTHCA KOHIICTIITIEIO
HaroHanbHOI apxiTektypu [TC, mpote 3abe3neuyBaT MABUIICHHS O€3MEKH PyXY,
3HIDKCHHSI TOKCHUYHWX BHWKH/IB Ta BWUTpPATH TMaJliBa, 3HIKCHHS BHTpPAT Ha
nepeBeseHns. OpHak HamioHaJbHA apxiTekTypa Ta cradmapta [TC MoxyTh
3a0€3MEeUnTH 1HTETPAIIO Y 3arajbHOACP)KaBHOMY MaciTadl, 3HA3UTH BUTPATH Ha
creopenns [TC, 3HM3UTH pUHKOBI pu3Wku mpu npocyBanHl TexHojoriid [TC Ha

PHUHOK TPAHCHOPTHUX MOCIHYT.
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[locranoBKka npo0aem opraHizauii
nepeBe3eHb Ta pyxy B I'TC
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Bci moTteHmiiiHI KOpWCTyBadl TOCIYT 1HTEIEKTyaATbHUX TPAaHCIOPTHUAX
CHCTEM MOXYTh OyTH 3TPYMOBaHI B MICTh Pi3HUX cdep, IO CTABJIATH MPOIEC
MIEPEBE3CHD TA PYXY:

*  yIOpaBJIIHHA NEPEBE3CHHIMH Ta PyXOM,

*  KEpYBaHHS TPAH3UTHUMU NIEPEBE3CHHIMMU,

*  KEPYBaHHS €ICKTPOHHUMH TIJIATIXKKAMH 32 TPAHCIIOPTHI MMOCTYTH,

*  KEpYBaHHS KOMEPIIHHOIO pOOOTOI0 TPAHCTIOPTY;

*  KEpYBaHHS JOPOXKHIM PYXOM B aBapiiHUX CHUTYyaIisX, YMpPaBJIIHHS
0€3MEKOI0 PYXY.

VY m mmicTh cep BKIFOUEHI Pi3H1 HAMPSAMKH JISIIBHOCTI, K1 3a0€3MeUyI0Th
KOPHUCTYBauaM 3 KOHKPETHUMH (PYHKITIOHAJIbHUMH 3alATaMHU TIEBH1 B TIOCIIYT 3
opraHizaili mepeBe3eHb Ta pyxy, I1H(popmamiitHoro cepicy. 1[I Hanpsmu
chopMOBaHI TiJ Yac aHajI3y PI3HUX KOHKYPYIOUMX KOHIICHINH Ta OCHOBOIO
BHOOPY 3aKJIA/ICHO TaKl yMOBH:

*  HHM3bKA MOYATKOBA BAPTICTH,

*  MOXJWBICTh aJbTEPHATUBHOTO BHOOPY TEXHIKM Ta TEXHOJOTI B
rapaMeTpH MIHA/IKICTh,

*  3a0e3MeueHHs BUTOU IS IPUBATHUX OTIEPATOPIB;

*  TMPHUCTOCOBAHICTH CHCTEM IO PO3MIUPECHHS PIBHA B3aEMOMIMHOCTI,
IHTerparii, maBUIICHHS iX SKOCTI;

*  3JIaTHICTh JO CTaHgapTH3amii, 1o 3abe3meuye B3aeMOJII0 Ta
3HIKCHHSI PHUHKOBOTO PU3HKY

*  BHKOPHCTaHHsA  ICHYHOYOi  1H(PPACTPYKTypH, IO  J03BOJIIE
MAaKCHMAaJIbHO BUKOPHCTATH KOJIUIITHI 1HBECTHIIII

*  3a0XOYCHHS CHIBITpaIll MPUBATHUX Ta JEPKABHUX CTPYKTYP;

*  MABUIICHHS O0E3MEKH JOPOKHBOTO PyXY.

VYei 19 xmouoBUX MACHCTEM IHTENEKTYAIbHUX TPAHCIOPTHUX CHUCTEM
BIJIMTOBITHO A0 BUKOHYBAHWX HUMH (PYyHKIIH 3TpymnoBaHl B UYOTHPH KJIaCH:
[IEHTPAJIbHI  MJACHCTEMH, TIJACHCTEMH JOPOXKHBOI MEpPEeXi, aBTOMOOLIBHI

MJICHCTEMH, TIJCHCTEMH BIIJAJICHOr0 JOoCcTyny a0 iHdopmalii. B3aemo3s's3ku
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MDK IIAMH TIACHCTEMaMH BKa3aHO Ha puc. 3.3. Hmwkue HaBenaeHO mepenik caMmmx
MJICUCTEM Ta iX KOPOTKa (PyHKITIOHATbHA XapaKTEPUCTHKA CTHKY .
Krac mienTpanbHuX T1ICHCTEM BKITIOUAE AEB'ATh miacucteM [156, 157].
[limcucrema KepyBaHHS KOMEPIIHHOIO TPAHCTIOPTHOIO MISUTHHICTIO- BHIa4Ya
ceprudikariB, 30MpaHHs MOJATKIB 1 MWUT, 30MpaHHA Ta 30epiraHHsA JaHUX TPO
Oe3reKy TIepeBe3eHb, I1HMOpMalIMHUE OOMIH 3 IHIIAMH MiACHCTEMaMH

KOMEPIIIHHUX TIEPEeBE3€Hb, BAHTAKOBIIITPABHUKAMHY, TCPMIHAJIAMHU.
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Puc. 3.3. CtpykTypa iHTEIEKTYaIbHOI TPAHCIIOPTHOI CUCTEMH

[limcucremMa kepyBaHHS BAHTAXKHUMH TIEPEBE3CHHSIMH - CTpaTeriyHe Ta
TaKTHYHE TUTAaHYBAaHHS BAHTAXHUX TIEPEBE3CHb, MOHITOPUHT TapaMeTPIB
MEPEBI3HOTO  TPOIECY, Opradi3amis  MYJbTUMOJAIBHMX  TEPEBE3CHb 3
KOOPJIMHAITIEI0 BAHTAXXOTIEPEBI3HUKIB Ta TEPMiHAMIB, 301p OMEPATHBHUX JaHUX
PO TPAH3UTHUX aBTOMOOLTIB.

[limcucremMa  peryirOoBaHHS IUIATEeXKIB - OCTAaTO4YHI  omepamii  3a

PO3paxyHKaMH CUCTEMH CJICKTPOHHMX ILIATEKIB.
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[limcucrema kKepyBaHHA TPAH3WTHUMH TICPEBE3CHHSAMH - TUTAHYBAHHS
IIePEBE3¢Hb, 30MpaHHs Ta 00poOKa JaHKMX MPO TPAH3UTHI TPAHCIIOPTHI 3aCO0H.

[lizcucTema yrpaBiHHS y HEOC3NESUHUX CUTYAIlIAX - KOOPAMHAIIS 3aXO0/I1B
3 YMpaBJIiHHA JOPOXKHIM PYyXOM Y pa3l BUHHKHEHHS JIOPOXHBO-TPAHCIIOPTHHUX
MIPUTO/, IEPEBE3EHHS HEOE3MEUHNX BAaHTAXKIB.

[limcucrema ympaBiiHAS OXOPOHOK HABKOJIAIITHBOTO CEPENOBHINA -
30upaHHs Ta 00poOka 1H(opMaIii PO TOKCHYHI BUKHAM TPAHCIOPTHHX MOTOKIB,
oprasizaiiis IepeBE3eHb Ta PyXy 3 ypaXyBaHHAM BHMOT OXOPOHH HAaBKOJHUITHHOTO
CEepEeIOBHILA.

[lincucrema po3sutky ITC - 3abe3meueHHs ONTUMAIBLHOTO TUTAHYBAHHS
PO3BUTKY 1HTEICKTYAJIbHAX TPAHCTIOPTHUX CHUCTEM, 30MpaHHs Ta 00poOKa MaHWX
IHIIAX ICHTPAJIBHUX TJCHCTEM, 3a0€3MCUCHHS NHMH aHAITHYHHMH JTaHUMU
MPOIIECY MPOSKTYBAHHS PO3BUTKY TPAHCIIOPTHUX CHCTEM.

[limcucrema kepyBaHHS JOPOKHIM PYXOM - 30upaHHS Ta 00poOKa JaHWuX
PO XapPaKTEPUCTUKH TPAHCHOPTHUX ITOTOKIB, YMPABIIHHA JOPOKHIM PYyXOM,
BUSABJICHHS JOPOKHBO-TPAHCTIOPTHUX TIPHUTOA TPH B3aEMOJII 3 TIACHCTEMaMH
JOPOXKHBOI  Mepeki, 3a0e3nmedueHHd  IHIMMX  MIJACUCTeM  JaHUMH  NPO
XaPaKTEPUCTHKH TPAHCTIOPTHUX MOTOKIB.

[lincucrema iHOpMaIIHHOTO 3a0e3leUeHHs - OpraHidye 1H(pOpMaIliiHe
3a0e3MeueHHAs] BCIX YYAaCHUKIB PyXy Ha OCHOBI OTPUMAaHHS Ta Yy3arajbHEHHS
iHopmarii  Big 1HIMX MIJACACTEM Yy pealbHOMY MacmTabl dYacy, Hamae
MEePCOHabHI  1HGOPMAIHI  JaHl MO0 1HAWBIAYyAIBHUX 3alUTIB Yy TMPOIIEC
JUHAMIYHOTO YIpaBMiHHSA MapmpyToM. [HdopmamiitHuii cepBiC € KIIIOYOBHM
CIIEMEHTOM  OpraHizamii MYJbTHMOJAJIbHUX TEPEBE3€Hb, BKIIIOYAIOYHA IO
TpaHCTIOPTHY 1H(OpPMAITIO, TNIAHyBaHHS MapIIPYTy, B3AEMO/IIO BB TPAHCIIOPTY
B TPAHCTIOPTHUX BY3JIaX.

Krac miacucrem 10pokHBOI MEPEXKI CKIATAETHCS 13 HOTHPHOX MM ICHCTEM.

Jlopokass migcucTtemMa - 3a0e3leuye  MOHITOPHHT — XapaKTEPUCTHK

TPAHCIIOPTHUX IIOTOKIB Ta AOPOXKHIX yYMOB JJIA KEPYBaHHS JOPOXKHIM PyXOM,

Jlucm

PKB.OIAT-190.010.113

3wm.

Jluem Ne dokym. flionuc |\Hama 62




HaJa€ JOPOXKHIO 1H(OPMAIIO 32 MOTMOMOTOI0 CBITIO(OPIB, JOPOXKHIX 3HAKIB,
1H(popmariiaux TabI10.

[TimcucTema 300py €NEKTPOHHUX TIIATEXKIB - KOOPAWHAIS POOOTH MyHKTIB
30MpaHHs TUIATEXKIB HA TOPOTaXx.

[limcucremMa KepyBaHHS CTOSHKAMH - MOHITOPHHT TapameTpiB poOoTH
MapKyBaHb, 1HGOOPMYBaHHS BOJIIB IPO HASBHICTh BUILHHUX MICIHh KOHKPETHHX
MapKOBKax, 30MPaHHs TUTATH 32 MApKyBaHHS.

[limcucremMa KOHTPOJIIO BAHTAKHUX aBTOMOOUTIB - JTOKYMEHTaJIbHUI
KOHTPOJTb BAHTAXXHUX aBTOMOOUTIB, TEPEBIpKa BUKOHAHHSA BUMOT MIOA0 OC3MEKH
MIePEBE3CHb, MOBIJIOMJICHHS BOJISAM Ta OIEpaTopaM NIPO Pe3ysbTaTH KOHTPOJIIO,
nepeaada  JaHuX |y MACHCTEMY PEryJIOBaHHS KOMEPIIHHOI TPaHCIOPTHOI
I SUTBHOCTI.

ABTOMOOLIBHI MIJICHCTEMH CKJIQAIOTBCS 3 OOPTOBHX KOMITIOTEPHHUX
iH(poOpMaIIHHUX TPUCTPOIB, SAKI OAEPXKYIOTh 1H(GOPMAINIO BIJ IEHTPATBHUX
MIJCUCTEM Ta TMIJACUCTEM JTOPOXHBOI Mepexi. Y HamMOHAIBHIA apXITEKTypi
IHTeeKTyalbHIX TpaHcmopTHuX cuctem CIIA kmacudikoBaHO Takl BaplaHTH
macuctem [156, 157].

Tunosa GopTtoBa miacucrema - BukoHye crammaptHi (QyHKII IS BCIX
TUIIIB aBTOMOOUTIB. MapIIPYTHY HAaBITAIll0, 1ACHTH(IKAMIO TPH EICKTPOHHHUX
IaTekax, Kpyi3-KOHTPOJIb, 3a0e3medeHds Oe3neyHoi AMCTaHINi CiayBaHHS 3a
JIEPOM.

[lizcucTemMa TPaH3UTHOTO aBTOMOOLIS - 3a0e3medye B3aeEMOAII0 YKpaiHu 3
MJCUCTEMOIO  YIIPABJIIHHSA TPAaH3UTHUMHU TEPEBE3CHHAMH, HAJAA€ JOPOKHIO
iHpopMaIio 3a MapmIPyTOM CIiayBaHHS, 3a0e3nedye 30EpPE)KEHICTh BaHTAXIB,
Oe3meKka BOIISA Ta TACaXKHUPIB.

[lizcucTemMa KoMmepIiiiHOro aBTOMOOUIS - 30epirae jaHl Jjisd KOHTPOJIIO
Oe3nekn pyXy, MaHl MPOXOKCHHS KOHTPOJBHHUX ITyHKTIB, TIPSAMI Ta 3BOPOTHI
CIIOJy4eHHS  MDK  BOMIEM 1  MIACUCTEMOIO  YOPABIIHHSA  BaHTAXHUMH
MIEPEBE3CHHAMM, MICTUTh YCI BIJOMOCTI TIPO TPAHCHOPTHUH 3acil, BOISI, BAaHTAXK,

10 TIEPEBO3UTHCS, MAPIIPYT CJII Ty BAHHA.
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ABapiifHa aBTOMOOIJTFHA MIICHCTEMA - 3a0e3Teuye He3aIC)KHAN aBapiiiHui
BUKJIMK Ta BIAMOBIAHUHN CTaTyC y MiACHCTEMI YIIPABJIIHHA y aBapiiHUX CHTYyaIlIsX.

[lizcucTemMu BiamajaeHOro AOCTymy 1H(opMaIli 3a0e3rmeuyoTh JOCTYI J0
TpaHcropTHOi 1H(opMamii 3amexHo Bia moTped kopucryBada. LI miacmcremu
MOXe OyTH 5K JeP>KaBHUMH, 1 IPUBATHAMH.

[limcucrema ydyacHuKa pyxy - 3abe3nedye oTpuMaHHs 1HPOPMAIIHHAX CITyT
y Oyap-aKid TOUIll MapIIpyTy, BKIIIOYArOUW 3abe3rmeucHHs OE3NeKHM Imija dYac
MOT3/IKK Ta 3YyNTMHKH Y TPAH3UTHOMY CTIOTYUYCHHI.

[lizcucTema mepcoHaabHOrO 1H(GOPMAMIHHOTO AOCTyny - 1H(GOPMAIls TPO
MOT3/7IKy, JOPOKHI YMOBH, O€3MEKY PyXy Ha 3amuT 3 Oy/Ib-IKOTO KOMIM'TOTEpa, ICHY €
MOXJIMBICTh TEPCOHAIBHOTO OOMEXKEHOTO JOCTYMy JUIA TIEBHHUX KaTeropiit
KOPHUCTYBaYiB.

OyHKITIOHABPHA ~1HTETPAIlisl HAHOUTBIIIOK MIPOIO TIO3HAYAETHCSA HA
e(EKTUBHOCTI TaKUX OTeparliii sk BUOIP ONTUMAJILHAX MAPIIPYTIB Ta 3MIHCHEHHS
KOHTPOJIO 3a iX TIPOXO/DKEHHAM Yy peaJlbHOMY pEXKHMI Yacy, IHTerparlis
oprasizaiii IepeBe3eHb Ta pyXy. AJNTOPUTM peanizamii mux (YHKIH HaBEASHO Ha
puc. 3.4.

OyHKITIOHANBHI ~ B3a€EMO3B'SI3KM  TIOKa3ylOTh  PIBEHb  1HTEerpaiii
THTEJICKTyJIbHUX TPAHCTIOPTHUX CHUCTEM HEOOXITHWUH BUKOHAHHS ITUX CKJIQTHHIX
omepaitidi. Bubip mapmpyTiB 341HCHIOETECA HAa OCHOBI 3alUTIB IAPOKOTO KOJjia
KOPHUCTYBaUIB — BOJIIiB, MACAKUPIB, MEHEKePpiB TpaHcmopTHux dipm. [Ticas Beix
eramiBp BHOOpPY MapmipyTy, Med MapmpyT BKa3yeThCS KOPHUCTYBAueBi: BOJIEBI
yepe3 aBTOMOOLIBHY IMIJICHCTEMY, ITacaKMpaM 3a JOMOMOTO  BIAIOBIIHHX
iH(popMaIIHHUX CHCTEM, MEHEKepaM TPAHCIOPTHUX (GipM 10 X CHCTEM
VOPaBIIHAS TIEPEBE3CHHSIMHU. YTPAaBJIHHA PYyXOM BHOpPAaHHM MapmipyToOM

3MIHCHIOETHCS B TTOKPOKOBOMY PEXKHMI, 1HOJII 3BAHOMY "TIOBOPOT 32 TIOBOPOTOM
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Puc. 3.4. VYmpaBniHHA JOpPOXKHIM PyXOM 3 JHHAMIYHAM BHOOPOM

MaptipyTy

B iHTENEKTYaTPHUX TPAHCHIOPTHUX CHCTEMAaX MependavueHo pi3Hl BapiaHTH
BHOOpPY MapIIPyTy B 3aJICKHOCTI Bij PO3TAIIyBaHHS KOPUCTyBava (TPAHCIIOPTHHI
3acib, poboue MicIe, TMACAKUPCHKHUA TEpMIHAJI) Ta TEXHIYHUX 3aco0iB
iHpopmariinoro goctynmy. OJHOCTOPOHHSA Tepefada JaHWX —IIJICHCTEMOO
1H(popMaIiHOTO TIpOBaiaepa MO BUAUICHOMY pajloKaHaIy JUIsl BCIX BOJIIB, IO

HaJIAITYBAJIUCA Ha IICH KaHaJI, MICTUTh JIMIIC HAWOLIBII 3arajabHy 1H(GOpMAaIIio Ta
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HE BpaxoBye Il KOXHOTO BomiA. HaronampHa apxiTekTypa MIATPUMYE
ABTOHOMHHMI BUOIp MapIipyTy PyXy B aBTOMOOUTBHIN TMACHCTEM] Ta JHHAMIYHHMA
BUOIp MapmipyTy, IO 3IIACHIOETHCS Uepe3 TMiacucTeMy 1H(GOpMamiitHOTO
nmpoBaiiiepa. 3BUUaifHO, aBTOHOMHI MapIIPyTH, HAJaHl BOMIEBI aBTOMOOUIHHOIO
MCUCTEMOIO, BU3HAUCHI HA TEPCOHAIBHHWKA 3amMUT A0 KOHKPETHOT'O ITYHKTY
MPU3HAYEHHS, aJIe BOHA MOXYTh HE BIIMOBIIaTH PEATbHIN TOPOKHIH 0OCTAHOBIII.

Haiibinpm moBHE (yHKITIOHANBHE 3a0€3MeueHHs BUOOPY MapmipyTy B
peasbHOMY MacmTadl 4Yacy 3IIHCHIOETBCS B PEXHMI KIIEHT-CEPBEp, ''3ammT-
BIAMOBIAL" MDK BOJJIEM Ta MIACHCTEMOIO 1H(opMariiiHoro mnposaiiaepa. Ilpum
IIbOMY METOJIl JWHAMIYHOTO KEPYBAHHS MapHIpyTOM OyAb-SKHH BOMIA MOXKE
BHKOPHCTOBYBAaTH TMOBHY 1H(opMamiiiny 0a3y mpo JOPOXKHIO MEPEXKy Ta
XapaKTePUCTHKHA TPAHCIOPTHHUX IOTOKIB, SKa IOCTIHHO OHOBIIOETHCA 1 MICTHTH
HaHOLIBIN TOCTOBIPHI JIaH1 PO YMOBH (DyHKITIOHYBAHHS TPAHCTIOPTHOT MEPEXKI.

VY Toi#t ke wac, HE3aIeKHO BI PeKuMy (YHKIIIOHYBaHHS, MiJACHCTEMA
1H(popMaIiiiHOTO MpoBakaepa MoXe OyTH KITIEHTOM, IO 3aMUTye 1H(OPMAITIO B1
iHmmx macuctem [TC. g itndopmariis Mae OyTH PeTryJIIpHOIO Ta ONEPATHBHOIO, a
MICBHUH TIEPeITK MapaMeTPiB Mae HAAXOAUTH B PEATbHOMY PEKUMI Yacy IS TOTO,
mo0 1am macuctemu [TC migBumumm cBOO €QEKTUBHICTh, a KOPUCTyBadi
aKicHuH 1HDOpMaITiiHuH cepBic.

Jlist BuOOpY MapHIpyTy MOi3AKK 3a3BU4aii moTpiOHA HACTymHa 1H(opMartis:
MOYATKOBUI Ta KIHIEBWM TMYHKT TOi3JIKMA, Yac BIANMPaBICHHS Ta OakKaHW Yac
npuOyTTSA, BHJ TPAHCIOPTY, Kpaill ajdbTePHATHBHI MapmpyTH abo0 MPOMIXKHI
MYHKTH, Yepe3 AKI MOBUHEH NMPOXOaUTH MapmipyT. KopucTyBaul iHTEIEKTY alTbHAX
TPAHCIIOPTHUX CHUCTEM MOJXKYTh K I 4ac MATOTOBKH A0 IMOI3JKH, TaK 1 IiJ Yac
caMoi TIOI3AKM 3MIHATH CBOi IUIAaHM Ta 3al0pPOCHTH Bl  IJICHCTEMH
1H(popMaIiiHOTO TIpoBaiiiepa HOBI BapiaHTH MapIIPyTy 3 1HIIMM YacOM MOYATKY
MOT3/IKA MYJIbTUMOAAJIEHAN XapaKTep MOI3IKH 1 T.1T.

[Ipn BHUOOpPI KOHKPETHOTO TUIAHY TOI3AKH 3 KUIBKOX aIbTePHATHBHUX
BaplaHTIB, KOPHUCTyBa4 MOKe 30epertd KOH(IASHIHHICTh MapmIpyTy 1 HE

MITBEPDKYBATH BHOIp MbOoTo MapmpyTy. OmHaK, KOJW I 3AIMCHEHHS TOi3IKH
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HEOOX1JHO 3AIMCHIOBATH oOIlepalii, ITOB'sS3aHl 13 B3a€EMOJIEI0 3 IHIIAMH
miacuctemamu  [TC, miacucrema i1H(pOpPMAIIHHOTO TpoBalaepa BUMarae
MATBEPKCHAS BUOOPY MeBHOro wmapmpyTty. lle HeoOxigHO mpu TuTaHyBaHHI
MYJBTEMOJATPHUX TIOI370K Ta 3BOPOTHOTO TPaH3UTy (MIACHUCTEMA YTPABIIIHHS
TPAH3UTHUMH TIEPEBE3CHHAMH), MAPIIPYTIB PYXy aBTOMOOUTIB aBapiitHUX CITyKO
(macucTeMa yOpaBMIHHS JOPOXKHIM PyXoM), OpOHIOBAaHHI MICI[b HAa CTOSHKAX
(macucTeMa yIpaBIiHHS)CTOSTHKAMH).

[Ticnsa maTBep/HKEHHAS SKOTOCH 13 3alPOIIOHOBAHWX BaplaHTIB MapIIpyTy
MOT3/IKM KOPUCTYBAad OTPUMYE€ TOBHY 1H(OPMAIIIO, MO BKJIOYAE HYaC TMOYATKY
MOT3/IKH, TOCTIJOBHAA CIHCOK MPOXO/HPKEHHA OKPEMHX MUISHOK MapuIpyTy, dac
MPOXO/UKEHHS IHMX AUISHOK, OOMEXXEHHS IMOAO OpraHizamii JOPOKHBOTO PyXY.
[Ipu BiamoBimHWX 1H(POPMAIIHHAX MOXKIMBOCTAX, KOPHCTYBAueBI MOXKYTh
MOBIIOMHTH 1IeHTUDIKAINIAHANA HOMED, 1 KOPUCTYBAa4 Ma€ MOKJTUBICTh BH3HAYATH
CBOE MICIIC3HAXO/DKEHHSI Ha JOPOXHIA Mepexki. Y I1bOMYy BHUNAAKY, MPH
BA3HAYCHHI 1ICTHHHOTO PO3TalllyBaHHS KOPHUCTYBaya, macucTeMa iHdopMamiitHoro
MpoBaiiiepa Mpy 3MiHI OOCTAHOBKHA MOKE 3aMPOTIOHYBATH KOPUCTYBAUEBl OLITHITT
3pyunnii mapmpyT. Taki (yHKIIi gar0Th 3MOTy I1HTETpyBaTH Ail TACHCTEMHA
iHopmariinoro mposaiinepa 3 1HmuMuH macuctemamu [TC. Tlimcucrema
iH(popMaIiiHOTO TpoBaliiepa  MOXKE TOBIJOMHTH TPO O0paHWx Ta IO
3MIHCHIOIOTHCS MapIIPYTH MIACUCTEMH YIPABIIHHAS JOPOKHIM PYXOM, TIACHCTEMH
YOPaBIIHAS TPAH3UTHAMH TIEPEBE3CHHIMH, W00 TMPOTHO3YBATH OYIKyBaHWN
PIBEHb TPAHCIOPTHOTO HABAHTAKCHHS.

Jlani, oOTpuMaH1 TIJCACTEMOI0 KEPYBAHHS JOPOKHIM PyXOM Bij
MCUCTEMH TIOPOKHBOI MEPEKI Ta MPOOHUX aBTOMOOLTIB, BUKOPUCTOBYIOTBCS IS
aHa3y CTaHy TPAHCIOPTHOTO TIOTOKY Ta OINHKKA SKOCTI (DYyHKIIOHYBaHHS
TpaHcopTHOT Mepeki. TexHiuHl 3aco0W MJACHCTEMH YTMPABIIHHS JAOPOXKHIM
pyXOM Ha OCHOBI 1ii€i 1HGopMaIi 3MIHCHIOIOTh PO3PaXyHOK IapaMeTpiB
CBITJIO(OPHOTO PEryJIIOBAaHHSA Ta YMPaBIIHHS CBITIOGOPHUMH  00'€KTamH,

JOPOKHIMH 3HAKaMH, 1H(GOPMaIHHIMHEA Ta0JI0, TPUAOPOKHIMYA MasKaMH.
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[Ipu BucokoMy piBHI iHTErparii komrnoneHTiB [TC macucrema ynpasmiHASL
TPAH3UTHAMH TIEPEBE3CHHIMH MOXE 3alMUTYBAaTH MPO HAJAHHS TMPIOPUTETHOTO
MPoi3ay NEBHUM KareropisiM aBTroMoOumB. [ligcucrema ympaBiiHHS B aBapidiHUAX
CUTYyaIlisiX MOXE BUMAaratyl MpaBO MPIOPUTETHOTO PyXy aBTOMOOIIAM aBapidiHUAX
cyx0 BUOIp, MapmIPyTIB SKAX 1 TMOJAIbIIe MAapPIIPYTHE OPIEHTYBaHHS
3MIMCHIOIOTBCS 32 JIOMOMOTrOK  IJCHCTEMH 1H(OPMAIIMHOrO IpoBakaepa.
Apxitektypa ITC miarpumye TakoX HamaHHS TPIOPUTETY PIZHEM KaATETOPISAM
aBTOMOOTIB TIpH 1H(DOpMaITiiHOMyY cynpoBo/ kKaHamamu YKX.

[lepeBaroro Takux TPHHIMUMIB (PYHKIIOHYBAHHS € Te, MO TMiACHCTEMA
yOpaBJIIHAS PyXOoM 30epiraec B 0a3l AAaHWX MapUIPYTH PyXy IMX aBTOMOOUTIB i
TOMY MOXE 3MIMCHIOBATH TIPIOPUTETHE PETYJIOBAaHHSA 3 MiHIMAJIbHUMHA
TPYIHOIIAMH 1HIIAX THIMIB aBTOMOOUTIB B TPAHCIIOPTHOMY TOTOIll, BPaXOBYIOUH
CYMapHy 3aTpPUMKy BCIX TpaHCMOPTHHUX 3aco0iB. [Ipm 3milicHeHHI T00aMBHOTO
MOHITOPUHTY  1HGOPMANIMHMX TOTOKIB PI3HI  TEPUTOPIAbHI  MMiACHCTEMH
YOPaBJIHAS PYXOM MOXYTh B3a€MOJIATA OJWH 3 OJHHAM, OOMIHIOIOYHCH
iH(opMaIielr0 TPo TPAaHCHMOPTHE HaBaHTAXEHHsA, Micis koumedtparyi JITII,
JOPO’KHIX ~ YMOBaX, 3ax0/ax, [0 BHKJIMKAIOTh THMYACOBE IT1BUIICHHS
IHTCHCHBHOCTI PyXY.

[Tizcucrema MOPOXKHBOI MEPEKI, BAKOPUCTOBYIOUH BJIACHI TEXHIUHI 3aCO0H
peecTpalili XxapakTepUCTHK TPAHCIIOPTHUX MOTOKIB, MOXE NEePeAaBaTH I ACHCTEMI
YOPaBJIIHAS PyXOM MOAATKOBY 1H(OPMAIIIO MPO XaPAKTEPUCTHKHA TPAHCIIOPTHHUX
MOTOKIB, TTOTOIHI YMOBH, CTaH MOKPUTTS. [limcucrema yrpaBiHHSA TPAH3UTHAMH
MEPEBE3CHHAMM Ta TiACHCTEMa 1H(POPMAIIWHOTO TPOBalaepa TaKOXK MOXKYTh
MOBIOMJIATH  TIACHCTEMY YIPaBIIHHA pyxoM 1HGOpPMAIIO TIPO peajibHe
MICITe3HAXO/KCHHST aBTOMOKBHTKIB Ta MapIIPyTH iX PyXy.

VY cknmagHMX MOPOKHIX YMOBax Ta 3aTOPOBHX CHUTYaIllaX MiJACHCTEMA
yOPaBJIIHHAS PYyXOM 3a0e3meuye TpiOPpUTETHUH MPOi3/ JIAIIIE I CIIEaBTOMOOLTIB:
MOKe)KHUKHW, IIBHAKA JONOMora, wummis. Y  ymoBax (PyHKITIOHYBaHHS
TPAHCIIOPTHOT MEPEeX1 3AIMCHIOETHCSA ONTUMIZAIlSA BCIX YUYAaCHHKIB Pyxy. 3

PO3BUTKOM 3ac00iB 3B's13Ky Ta 1H()OPMAIIHHAX TEXHOIOTIH KUTHKICTh aBTOMOOLTIB,
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O 3IHCHIOIOTh PyX 3a JOMOMOTOI) HABITAIIMHUX CHCTEM, MOXE HACTIIBKH
301TBITTUTUCS, TII0 OTITHMI3aIlisi MAPIIPYTIB Y PEATBHOMY PEKHAMI 4acy BIUTHBATHME
Ha BECh TPAHCTIOPTHUH TOTIK.

ABTOMOOUTBHI OOPTOBI MIICHCTEMH Yy TIPOIECI MapIIPYyTHOI Hapiramii
B3aEMOIIIOTH JIMIIE 3 TACUCTEMOIO 1H(hOopMartiiiHoro nmposaiinepa (puc. 1.26). Ile
BIIMTOBIIA€  OUYIKYBAHHAM  KOPHWCTYBayiB  OTPUMAHHA  TEPCOHI(IKOBAHOT
iHpopMmamii. BiamoBigHO 10 1€l CXEMH TIJCHCTEMa YIPABIIHHSA PYXOM
MOBIIOMJISIE€ TiACKCTeM] 1H(OPMAIIHHOTO TMpoBaiepa MPOTHO30BAHYy MOICIb
TPAHCTIOPTHUX 3B'A3KIB, MOJEIb TPAHCIOPTHOI MEpPEki, OOMEKEHHS 00
oprasizaiii TOPOXKXHBOTO PYXy, XapaKTEPUCTUKHA TPAHCIOPTHHUX TMOTOKIB. Y CBOIO
yepry miacucteMa 1HGOPMAIIMHOTO mpoBadaepa 1HGOPMYye mMiACHCTEMY

YIPaBJIIHHAS PyXOM IMPO MJIAHBAHHUX aBTOMOOUTEHAX MapIIpyTax.
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4. BITPOBA/T’KEHHS HABITALIITHNAX CUCTEM B
PEI'YJIbOBAHII MEPEXI

4.1 IncrutyuiiiHa iHTerpamuia

[IpakTnuHO B yCIX KpaiHax CKJIAjI0Cs JOCHUTH >KOPCTKE TOMUT (PyHKITIH
Jep>KaBW, MICBKOi BjaAaW, TPUBATHUX (IpM Yy PO3BUTKY I1HTEICKTYTHHAX
TPAHCTIOPTHUX cHUCTeM. Poib opraHiB Aep>KaBHOI BIaAM y peami3aiii MOJITHKH
PO3BUTKY 1HTEICKTYAJIbHUX TPAHCIOPTHUX CHCTEM TIOJISTaE y BUPIMICHHI
HACTYTHUX 3aBJaHb:

*  aHAM3  OCHOBHHUX  HaAmpsMIB  PO3BUTKY  IHTEIEKTyaJbHUX
TPAHCTIOPTHUX CHCTEM Ta 3aKOHOJaBUYE 3a0€3MEUCHHS JCPKABHOT TOJITHKH TIIOI0
PO3BUTKY 1HTEJCKTYATbHUX TPAHCTIOPTHUAX CUCTEM;

*  KOOpAWHAINS y 3arajbHOACPKaBHOMY MaciiTadl MPOEKTIB PO3POOKH
ITC, npoBeneHHs eKCIEPTH3HU PI3HUX MPOEKTIB;

s  peamizamis JEMOHCTPAI HHIX MTPOCKTIB 1HTEJICKTYaATbHUX
TPAHCTIOPTHUX CHCTEM;

*  TMPOBEICHHS HAYKOBO-IOCHITHUX POOIT;

*  HABYAHHS NMEPCOHAJTY Ta TEXHIYHE KEPIBHUIITBO TIPH BIPOBAKEHHI Ta
EKCILTyaTaii 1HTENEKTY AITbHAX TPAHCTIOPTHUX CHCTEM;

*  KOHTPOJb 3a pO3pOOKOI0  CTAaHAApPTIB, IO PETJIaMEHTYIOTh
BAMOTHBAHHSA JI0 IHTEJICKTYJIbHAX TPAHCIIOPTHUX CHCTEM,

*  maiioBe ¢iHaHCYBaHHA MPOEKTIB po3BuTKy [TC y cmiBmparmicTBo 3
oprasizamisiMH 1HIHX (HOPM BIACHOCTI.

JIisSTBHICTH PET1OHAJIFHUAX Ta MICHKUX OPTaHIB YMPAaBJIHHS COPsIMOBAaHA HA
CTBOPCHHS TPAHCHOPTHOI, JOPOXHBKOI Ta iH(poOpMamiiiHoi 1H(PPACTPYKTYpH Ta
3a0€3MeUeHHAs] CYMICHOCTI PI3HUX KOMIIOHEHTIB 1HTENECKTYaIbHUX TPAHCTIOPTHUX
cucteM, mo (PyHKINOHYIOTh Ha i Teputopli. OcobmmBa yBara 3BEpPTaEThCS Ha

iarerpamnito [TC, iHTepMoanbHICTh Ta 6araroyHKINOHATBHICTD iX BIIACTUBOCTEH.
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[lpuBaTtHmii Oi3Hec Oepe aKTUBHY YYacTh y KOMepIajgizami TEXHOJOTIH
THTEJICKTYyAJIBHAX TPAHCTIOPTHUX CHCTEM.

Opnnak Ha pizHux etanax po3BuUTKy [TC CHiBBIAHOMIEHHS MiX JEPKABOIO
Ta TpUBAaTHUM OI3HECOM MAalOTh PI3HWUH Xapaktep. AHamM3 PO3BUTKY
THTEJICKTyJTbHUX TPAHCIIOPTHUX CHUCTEM Y PI3HUX KpaiHax MOKa3ye, IO CIOYaTKy
nporpamu ctBoperHns [TC mpuitmanmcs Ha Jaep>kaBHOMY PIBHI 3 BIATIOBIAHAM
oromketnrM (inancyBanasM. Hamami mporpamu possutky ITC, sx 1 pamnime,
KOOPJIMHYBAJIUCS HA JIEP>KaBHOMY PIBHI, ajie¢ BCE OUIbINE 3HAUCHHS MPHUILIIIOC
KoMmepIiiiauM  acriektam  ¢yHkmionyBanas [TC, ¢dirancoBoMy mapTHEPCTBY
JIep>KaBHUX, MyHIITUTIAJIBHUX Ta TPUBATHUX oprafizamiid. Came 1eii TUMOBHM MIIsiX
PO3BUTKY MTPOMIILIN Maiixke Bcl kpainu [140, 175, 177, 180].

Hampuknan y [lanii nepmmii TOKyMEHT, SIKWA BHU3HAUMB HAIIOHATbHY
nomtuky moao ITC, nasusapcs "TenemMarnka B ynpapiaiHHI JOPOKHIM PYXOM Ta
nepeBeseHAaAMU" 1 OyB mpuiHaTud y 1990 [175]. ¥V mpomy mpoekti Oynm
CKOHIICHTPOBaH1 OCHOBHI 3aBAaHHA Ta HANPSAMH AOCIKeHB. Y 1993-95 p.p. Oyno
MPOBEICHO KOPUTYBaHHS I1i€i mporpamu. Y 1996 p. Oyio npuiiHATO HOBWI TIIaH
PO3BUTKY, OCHOBHHW  KOHIEMINED  SKOTO €  CTpaTeriuHe  3HAYCHHS
IHTEJICKTyJIbHAX TPAHCIIOPTHUX CHUCTEM T dYac peaiisamii TpaHCTOPTHOI
nomtuku. Y 1998 p. y mporpamy poszsutky [ITC BKmioueH1 igei KOMEPIHHOTO
BUKOPUCTAaHHA Ta c(hOPMOBAaHA KOHIIEMIIS PUHKOBOI Ople€HTAIli (DYHKINOHYBaHHS
IHTEJICKTyJIbHAUX ~ TPAHCTIOPTHUX CHCTEM, JOCHIDKEHHS Ta MOJCIIOBAHHS
noteHmiitHoro puHky KoMmmoHeHTIB [TC. IlomOuuii THNOBWE WIIAX PO3BUTKY

MpOUILIM O6araToIHIII KpaiHH.
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4.2 InTerpaiisi 6a3 1aHuX

JIo CcTBOpEHHS IHTENEKTYaJIbHAX TPAHCIOPTHUX CHUCTEM TPAKTHYHO BCi
opranizamii, 1Mo (YHKIIOHYIOTh y cdepl ympaBaiHHA MOPOXKHIM PyXoM Ta
MIEPEBE3CHAAMM, Mayid BjacHl 0a3u manwx. [Ipm mpomy ayOmoBanmch pobOTH 31
300py Ta oOpoOmi 1H(popMaIli, 30LIbITyBaIMCI BHTPATH HAa YTPHMaHHSA CHCTEM
ynpaBiHASA, OyJia BIACYTHS OTEPATHBHICTH MPH BUPIIICHHI 0aratb0X 3aBJaHb, 0
BAMAraroTh MPUAHATTA PIITICHb Y pealbHOMY MacmTadl Jacy.

TexHoNMOTIUHUMU:

*  IICHTPAJII30BaHI CHCTEMH YIIPaBJIIHHSA 0a3aMu JaHUX MAIOTh OOMEKEH1
MOXJIMBOCTI MaciTaOyBaHHS, TMPH 3HAYHOMY 3POCTaHHI JDKEpEN JaHuX Ta
KUTHKOCTI KOPHUCTYBAYiB MOTIPITYIOTHCA €KCTUTyaTaIlliH1 TTOKa3HUKH,

*  IeHTpadizoBaHl 0a3W JaHWX HEAOCTAaTHHO J0OpE aJanTyroThCs 0
yMOB po0OTH y pa3l BUHUKHEHHS CHCTEM 3 HOBHMH CIOCOOAMH OTPHMAaHHS
1H(popMarii Ta po3mmpeHHaM (PyHKITIOHATHHAX MOKIIMBOCTEH

* iHdOpMAIiifHI CHUCTEMH 3 BHCOKAM CTYTNEHEM IICHTpajizamii €
JOPOTHMH BHACHIIOK TOTO, IO TPHW TEBHUX PO3MIPax CHCTEMHU iXHSA TOMOJIOTiSA
BCTYIIA€ B CYINEPEUYHICThP 3 HOBUMH 1H(OPMAIIHHAMH TEXHOJIOTISIMHU, SKI
BHMAararTh CTBOPIOBATH PO3IOIJICHY TOMOJIOTIIO /IS MIABHINCHAS HAIIHHOCTI Ta
EKOHOMIYHOI €(PEKTUBHOCTI TapaMeTpax "BUTPATH-I0XOAH" .

3 ypaxyBaHHAM IIUX HEJOJIKIB, KEPyBaTH TOPOXKHIM PYXOM 1HTEHCHBHO
PO3POOIISFOTECS CHCTEMHU PO3MOAUICHHX 0a3 JaHUX YMOB POOOTH y PEATbHOMY
pexumi vacy. i koHmemmi HUHI 3aCTOCOBYIOTHCS 10 CTBOPEHHS PET1OHANTBHHUX
IIEHTPIB YMpPaBJiHHA AOPOoXHIM pyxom [189]. Tlpioputer nerneHTpami3zoBaHOTO
MEPEXKEBOTO TOTIONO1i BIAA€THCA BHACIIIOK HACTYTHUX TTEPEBar:

*  Oyap-SKOMY KOPHUCTYBa4eBl B Oyab-KOMY ITyHKTI 30HHW YIIPaBJIIHHSA
3a0e31euyeThCd THYYKHH JOCTYII JIO CHCTEMH I IOBHOTrO 1H(popMaIiiHOro
CepBICY TIPOIECY MJOPOKHBOTO PYXy, IO 3HAYHO PO3MIUPIOE MOKIHUBOCTI

OTIEPAaTUBHOI peasti3alili KepyrUnuX BILUIHBIB,
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*  JeneHTpamizamia 0a3 JaHuX MIABUINYE HAMIWHICTh (DYyHKIIOHYBAHHS
THTEJICKTyJIbHAX TPAHCIOPTHUX CHUCTEM, OCKUIBKA OOMEXKYEThCA IOCTYI Ha
IIEHTPAJIbHAM CaWT Ta YCYBAa€ThCs HEOOXIJHICTh PAHXUPYBAHHSI.BAHHA BCIX
KOPHCTYBaUlB CHCTEMH,

*  3'ABIAETHCA  MOXJIMBICTH  CTBOPEHHS  BIPTyaJlbHUX  IICHTPIB
yYIIPaBJICHHS.

Xoda JaemeHTpam3aiisa 3adesleuye 3HAYHE IIBHINCHHS €(EKTHBHOCTI
(yHKITIOHYBAaHHS CHCTEM, IMPOTE, 3a peam3aili Iboro MAXOAy 3HAYHHUMU
OOMEKEHHAMH € HEOOXIJHICTh CYMICHOCTI TEXHIYHMX 3aco0iB, TPOTPaMHOTO
3abe3neuenns, 0Oa3 ganux. [IpoTe mocBim ekciuTyaTarlli 1HTENEKTyaIbHUX
TPAHCTIOPTHUX CHCTEM TOKAa3aB, IO MepEeBary ACIEeHTpaI3amli mepeBakatoTh iXHI
nemomku.[158, 175,183, 189].

TpupiBHeBa apxiTeKTypa KIIEHT/CEPBEP € OCHOBHOK KOHIIEHITIEO
CTBOpCHHsS 0a3 MaHWX, AKI 3a0e3MeuyroTh (PYHKITIOHYBAHHS 1HTEIICKTYaJbHAX
TpancnopTHux cucteM [158]. 3a Takoi cTpykTypu Oyab-sfika OpraHizaiis MOXKe
iaTerpyBatucss B ITC 3 icHyrouoro 0a3010 MaHMX IMOJ0 XapaKTEPHUCTHK
TPAHCTIOPTHUX MOTOKIB Ta TeO1H(OPMAITIHHIX CHCTEM JTOPOKHIX MEPEK.

[lepeBarn  TpUPIBHEBOI  KITEHT/CEPBEPHOI CHCTEMH  MONATAIOTH Y
HAJIMHOCTI, THYYKOCTI, CBOOOMI BWOOPY MPOTPAMHOTO  3a0€3MeUeHHS,
OJTHOPITHOCTI, MPo30pocTi. CTymiHp HATIHHOCTI € BHCOKOK), OCKIJIBKH ITOPYIICHHS
B poOoTi TpW BHUXOAI 3 Jady OJHOTO 13 CEPBEPIB MOXKHA KOMIICHCYBATH
BKJTFOUCHHAM 70 KOH(pITypaIi CHCTEMH PE3epPBYIOUOTO cepBepa. [ HydKicTh Ii€i
apXITEKTypH 3a0e3meuyeTbess THM, 1o Moaudikamisa Oyap-aKkoi 3 MiACHCTEM HE
BIUTMHE Ha (PYHKINIOHYBAHHS BCiei cuctemMu. MOAyabHWN TPUHITATT TPUPIBHEBOI
apXITEKTYPH J03BOJISIE MAaTH CBOOO Iy BHOOPY MPOTrpamMHOTO 3a0€3MeUeHHS KOXKHOT
3 T JICHCTEM.

[lepeBarn TpUPIBHEBOI CHUCTEMH KITIEHT/CEPBEP MPOCTEKYIOTHCA TiA Yac
aHaJII3y CTPYKTYpHOI cxemu, 3o0pakeHoi Ha puc. 4.1. 1la crpykrypHa cxema
JEMOHCTPY€E, MO0 0a3W MaHWX MOXYTh OyTH MOCTYMmHI O€3idl KOPHUCTYBadiB.

JletieHTpai30BaHMAN MMiAX1 JO3BOJISIE AN TyBaTACS M0 CHEMU(PITHAX BUMOT TIPH
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KepyBaHH1 JOPOXKHIM PYXOM, KOJIH JiJIsS BUPIIMICHHS PI3HUX 3aBJaHb CTBOPIOIOTHCS

KOMO1HAari

PI3HAX KOPHUCTYBadiB.

Tomy HacTymHUM €TanoM PO3BUTKY €

KOHIIETIIIIS BIPTyaJIbHUX 0a3 MaHuX, sSKa mepeadadae J0CTyI PI3HUX KOPUCTYBAUiB

7o 1HpopMaIiHuX 06a3 32 XapaKTEPUCTHUKAMHU JOPOXXHBOTO PyXy (puc. 4.2).

. Cucrema
P
YH;;Z?IEH CuereMa :mci;(Tth;O indopmyBaHHs
KODHCTYBAUEBi MapKyBaHHs e % y4acHHUKIB
PHCTYBAuEBI
AR |
U
Cepaep
CERRE A ERET Cepaep cucremu . N
l'[[)ﬂpII\‘JYBaIIHH ynpaBiHus lquphf[.aHMHm
pyXoM CHCTEMH
PiBens
YIpaBliHHA KoMmyHikauiiHuii
cepeep
PiBenp
6a3
JAHHX D S Cepsep 6asu
aHuX Mo
JaHUX [0 Cepsep Oasn xapa?c’repm:'rm\'am
[apKyBaHHAM AaHHX TPAHCTIOPTHHX
IIOTOKIB
i Baza janux basu nannx : ;
B;(}iilii;m;d 3 TpaHC- i i_IijOp- ['pancnoptHi
ABTOMOBLTI MOpTHOT ManiiHoMy ACTEKTOPH
: LILIE Mepe}[(i 3a0e3MeueHHI0
Puc. 4.1. Crpykrypa TpUpPIBHEBOI apXITEKTypH IHTEICKTYaJIbHOI
TPAHCIIOPTHOT MEPEXK1
Jluecm
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Oco0nuBO aKTyaJlbHUM 1€ JUIsi BHUSBJICHHS JOPOKHBO-TPAHCHOPTHUX

MPUro Ta YCYHEHHs iX HACIAKIB, YIPABIIHHS JOPOXKHIM PYXOM Y CKJIQTHUX

ymoBax. Cdepr BiAMOBIIAILHOCTI 3a MPUAHATTS PIITICHb 3MIHIOIOTHCS TS PI3HUX

CUTYyaIlli, IpH I[bOMY B 0araTh0X BHIAJIKAX CTPYKTYPH, 110 MPUHMAIOTH PIITICHHAS,

HaBITh HE BKIIIOYCHI B IICHTPAII30BaHI IICHTPHU YIpPaBIIHHA pyXxoMmM. Tomy B

MEPCTICKTHBI BEJIMKI IICHTPH YIPaBIIHHA HE OOOB'SI3KOBO  BIAITPABATUMYTh

MIPOBIAHY POJIH B TIPOIIECT YITPABIIHHS PYXOM.

Vupasninus Excnuyaranis y ;
JIOPOKHIM JOPOKHBOT e ggg:g;iiin
pyxom Mepexi p
Jliniliauit
cepBep
baza nanux ) basa nanux basa nanux Basa janux
n . .
Tpancnoprua XapakTepucTHK "MapameTpn "Oprauizawis
n
Mepexa SPALCIIDPERILE peryaoBanHs" [epeBe3eHs"
NoTOKIB"

Puc. 4.2. Crpykrypa BipTyanbsHoi 0a3u m1aHAX
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4.3 Pe3yabTaTH MOJEJIHBAHHS PyXy B peryJjibOBaHiil Mepexi

KOPUCTYBAHHSIM HABIraliliHUX CUCTEM

Sk mokasaB aHam3 HAMPSAMIB PO3BUTKY 1HTEICKTYyAJIbHUX TPAHCIOPTHUAX
CHCTEM, MPOBEACHUH y MEPIIOMY PO3JILIl, OAHUM 13 aKTyaJIbHUX € 3aCTOCYBaHHS
texHoyorii ITC gma  ympaBaiHHA PyXOM  MapHIPyTHOTO TPAHCIOPTY Ta
iH(popmariinoro 3abe3nedeHds ydacHUkIB pyxy [134, 136]. Omaum 13 mposBiB
peamzarili 1bOr0 HANPSIMKY CTAJIO IMMHPOKE BUKOPUCTAHHS HABITAIIHHAX CUCTEM
Ha MapmpyTHOMY TpadcnopTi. CrodaTtky Il CHCTEMH BHUKOPHUCTOBYBAJUCS, B
OCHOBHOMY, JIAIIE JJIA MIJICH TUCTIETYEPCHKOTO YITPABIIHHSA, MOCTIHHE BU3HAYCHHS
pO3TaNIyBaHHS TPAHCTIOPTHUX 3acO0IB HA MapHIPyTi, KOHTPOJIh 32 BHUKOHAHHSIM
PO3KIIaay pyxy, onepaTuBHa iH(opMallis mpo aBapiiiHi curyamii. [Ipote mocTiiiHO
BiOyBaeThCs posmmpenns ¢y [TC mig yac ynpaBmHHS pyXoM MapiuipyTHAM
TPAHCTIOPTOM.

[IpyurHaMU Takoro 1HTEPECY €, 3 OAHOTO OOKY, MPAarHEHHS ITiABUIIATH
NpUBaOIMBICT,  MAPUIPYTHOTO  TPAHCHNOPTY  TOPIBHSAHO 3 JICTKOBHMH
aBTOMOOIIAIMH, a 3 1HIIOTO, MOABA TEXHIYHUX 3aCO01B, KOTPI MOXYTh peani3yBaTH
m 3apaanas. OmHAK iCHye MpoOJjeMHA CUTyarlisi, Ky MOTPIOHO BUPINIATH, MO0
MOBHOIO MIpo0 BuKopuctatd MoxJmBocTi ITC mpu  ympaBiaiHHI  pyxom
MapHIpyTHOTO TPAHCIOPTY HA TEPETHHAX, M0 PEryaroloThes. [la cutyamis
MoJIATa€ B PO3MUTOCTI  ICHYIOUMX KPUTEPIiB  JONMUJIBHOCTI  OpTaHi3aili
MPIOPUTETHOTO PYXYy MAPHIPYTHOTO TPAHCIIOPTY, BIACYTHOCTI JAHUX JTOTYCTHMHEX
PO3MIPIB MACAKUPOTIOTOKY, TOEAHAHHI 1THTEHCHBHOCTI PyXy Ha OCHOBHOMY Ta
KOH(ITIKTYIOUOMY HAMpPsAMKaX.

[IpoTe HaliBaxumBImOKW 1HGOPMAINIEO IS OpraHizamli pyxy s
MapHIpyTHOTO TPAHCIOPTY B TakKWX ChOenu(pIiuHAX yMOBaX € BH3HAUCHHS
MOMUIMBHX 3HAYCHBb BIJCTaHI JO CTOI-JIIHII, 3 SIKOi MPOBOAUTHCS 1ACHTH(IKAIIS
aBTOOYCIB, IO MAlOTh HAaBITAII{HI CHUCTEMH MAapIIPyTHOTO OPIEHTYBAHHS.
dakTHYHO B yMOBAx HAaBITAIIHHUX CHUCTEM I BIJACTaHb MOXKE 3MIHIOBATHCS Bl

MICIIE3HAXO/HKEHHST  CTalllOHAPHOTO JETEKTOpa TPAHCIOPTHOTO TIEPETOHY 10
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MONEPEAHBOTO MEPEXPECTS MO BCiH MOBXKKHI. TOMY HaWBAXUIMBIII 3aBJaHHS, SKI
MaloTh OyTH BHUPIIICHI HacaMmIiepesa, TMOJSITaloTh B OIHIN TOTO, YH ICHYIOTh
BIIMIHHOCTI B  €(eKTHBHOCTI pPOOOTH TPOMAICHKOTO TPAHCIOPTY TpH
imeHTr(IKaIi aBToOyC1B Ha PI3HIHM BIACTaHI BIT IEPEXPECTS.

Jlns 1mporo  OyJIO TPOBEACHO MOJAEIBHI EKCIICPUMEHTH. Y KPYITHCHHMA

AJITOPUTM MOJETIOBAHHSA MOKa3aHOo Ha puc 4.3.

BBejieHHs JaHKX [P0 NapamMeTpH A0POHHbOT
MepekKi, XapakTepUCTHKAX TPAHCIOPTHHX
MOTOKIB, 1MC0KALLT CBiTIO(hOPHUX
o0'exTiB, napameTpu ix poboTH

3aBanTaxkeHHs Mepexi 3a 3a1aH0I0
LiIBHICTIO TPAHCIOPTHOIO MOTOKY

Po3paxyHok napamerpis pyxy
ABTOMOOINIB HA KOKHOMY Kpoui N
— =tHAt - 3a MOJEAMHM Teopil karacTpod —— =tHAt

BH3HaueHHs po3TalLYBaAHHS
aBTOMOOLIIE WO 10
cBiToopHux 00'eKTIB

UM €
HagirauiiHa
CcHCTEMA B
aBTOMOOII

Hi
TaK

t

.-
3min= "3

Tak
3Imax >.—

@ @ t?iztmnax 3mina a3 perymoBanHs —@

Puc. 4.3. YkpynHeHuii aaroputM MOACIIOBAHHS PyXy HaA PEryJIbOBAHOMY

i st,;st

amin= "3

MEPETHHI B YMOBAX HaBITAIIHHAX CUCTEM
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[lepemukanHs

tha3

peryJioBaHHs

TakK

4M €
LLe TPIOPHTET
TPaHCIOPTHHX
3ac00iB

Hi

Po3paxyHok vacy
3aTPUMKH NACaKUPIB
HeMpiopUTEeTHUX
aBToMOOLIIB

Po3paxyHok vacy
3aTPUMKH MAcaKHPiB
MPIOPUTETHHX Ta
HEMPIOPUTETHHUX
aBTOMOOIIB

Po3paxyHok napameTpis
onTUMI3aLil
perynoBaHHA

uy €
3HHKCHHS
3aTPUMKH

Pobora nepexpects
Y KOJUIUHBOMY
pexHMi

Puc. 4.3. YkpynHeHuii aaropuT™M MOAETIOBAHHS PYyXy HA PETrYyJIbOBAHOMY

NepeTrHI B yMoBax HaBiramianx cucrem (IIpomosxenns)

Pe3ynbratn MoaenoBaHHS JO3BOJISIFOTH 3pOOWTH BUCHOBOK BIUTAB BI1JICTaH1

imeHTUdIKaIi Ha 3aTpUMKA Tacaxupis. [Ipu MomeaioBaHHI TPOPaXOBYBAIUCS

cuTyaiii 31 3MIHOIO CyMapHOTO TMACaKAPOMOTOKY Ha meperuHi Bix 5 mo 10 Tuc.

1ac/ToJ1 Ta BIACTaH1 BUSBJICHHS MapIIPYTHAX TPAHCTIOPTHUX 3aco01B BiA 40 1o 240

M B1J CTOM-JTIHIi.
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BcranosneHo,

mo B

3QJICKHOCTI  BIJl BEIUYMHU TACAKHPOTIOTOKY

3MIHIOETHCS ONTHMAJIbHA BIJACTaHb A0 CTOI-JIIHII, 3 SIKOi JOIIBHO KOHTPOJIIOBATH

po3TanryBaHHs aBTo0yca /TSl opraHizaiii MPIOPUTETHOTO PyXy HA PETYIHOBAHOMY

nepexpecti (puc. 4.4).

TPAHCIOPTHOTO 3aCO0y

Puc.

3aTpHMKa MmacakKHpa, C

BiacTass

nmacaKHpOMOTIK, Mac/To/

4.4. 3miHa Yacy 3aTpUMKH Ha PI3HIA BiACTaHl 1AeHTH(IKAMI]

Bincranp inenTudikami, Ha gKid 3a0e3meuyeThcss MIHIMIZAIS CyMapHHX

3aTPUMOK JUTSI TTACAKHUPOTIOTOKY Ha TiepeTuHi, cranoButh Big 80 g0 140 m. Otxe,

HaBITaL[lIiH]

MIPIOPHTETHOTO PYXY.

CHCTEMHU JO3BOJISAIOTH MABUIIATH  €(EKTHBHICTH

oprasizartii

[1s 3mina Bijacradi i1aeHTH(IKAIII BIUIMBAE 1 HAa MOMJIHMBICTh POOOTH

PEryJIbOBAaHOTO MEPETHHY B PI3HMX BaplaHTaxX, BIAMOBIAHO 10 Kiacudikalili,

3wm.

Jlucm

Ne dokym.

flionuc

[ama

PKB.OIAT-190.010.113

Jlucm

79




dopmamizoBanoi B piBHSHHAX 4.5-4.12. pe3ylmbratH  MOJICIIOBAaHHSA Ha
KOHIICNITYaJIbHOMY  PIBHI  BIANOBIAAIOTh OCHOBHHUM  TOJIOXKCHHSIM  Teopii
TPAHCTIOPTHUX MOTOKIB. OTPUMAHO TaKOK HOBY 1H(MOPMAITIIO PO 3aKOHOMIPHOCTI

poOOTH PEryJIbOBAHOTO MEPETHHY Y TPIOPUTETHOMY pexknmi (puc. 4.5).
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0,36
032 A
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0,20 V’x

0,16

MMOBIPHICTH BIAMOBIAHOIO
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\\«————o

[

0,12
20 40 60 80 100 120 140 160

[HTEHCHBHICT PyXY NPIOPHTETHHX TPAHCIIOPTHIIX 3aCO0IB 3
HaBIraLlITHIMH CHCTeMaMH

0ttt

Puc. 4.5. MoxnuBiCTh BapiaHTIB PETYJIOBAHHS CBITIO(Opa TpH Pi3HIH

THTEHCHUBHOCTI PYXy MPIOPUTETHUX TPAHCTIOPTHUX 3aCO0IB

1 - 6e3 KOpUTyBaHHS OCHOBHOTO TaKTY;

2 - MPOAOBKEHHS 3€JICHOTO CUTHAY Ha OCHOBHOMY HaIPSIMKY

3 - CKOpPOYEHHS TPHUBAJIOCTI UYEPBOHOTO CHUTHAIY Ha KOHQIIKTHOMY
HaIPSAMKY,

4 - CKOPOYECHHS TPHWBAJIOCTI YEPBOHOTO CUTHATY MIC/SA 3aKiHUCHHS HA

KOH(IIKTHOMY HAmPAMI t3min

[Ipn HaWOLIBII THITOBIH THTEHCHUBHOCTI PyXy TPIOPUTETHUX aBTOOYCIB B
mianasoni Bix 30 qo 80 ox./roa. WMOBIPHICTh POOOTH PETYIHOBAHOTO MEPETHUHY Y
BHIUICHHX YOTHPHOX BaplaHTaxX 3a3HAa€ 3HAYHUX 3MIH, 10, OYCBHJIHO,

BA3HAYAETHCS  TIEPEBAXKAHHSAM  CTOXAaCTUYHOI  CKJIAJOBOi TMPW  HEBEIWKIH
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THTEHCHUBHOCTI pyxy. IMOBIpHICTS poOOTH TIEpEXpecTs O€3 MPOAOBKEHHS 3€JICHOTO
curHanmy (BapianT 1) 3miHtoerbest Big 0,21 go 0,3. IMOBIpHICTE TMPOAOBKEHHS
3€JICHOTO0 CHUTHAJTy AJii aBTOOYCIB 13 HaBITAIHHUMHM cucTeMaMu (BapiaHT 2)
sHaxoauThes B obmacti 0,21-0,31. ImoBipHICTS ICHYBaHHS CHTYaIlli, KOJH aBTOOYC
3 HABITAIIHHOIO CHUCTEMOIO MPHOYBa€ J0 MepexpecTs Ha 3a00pOHAIOUHN CHUTHAT,
ajyie 0 3aBEpIICHHS KOHOIIKTYIOUOTO HaAmpsaMKy t3min (BapiaHT 3) 3MIHIOETHCA
Bim 0,16 mo 0,25. MoXIMBICTh KOPUTYBaHHSA 3a00pPOHHOTO CHUTHAY (BapiadT 4)
MOKe 3MIHIOBATHCH Big 0,22 10 0,32.

Jlpyra xapakTepHa JiIsSHKA 3HAXOIUTHCS B J1ala30H1 IHTCHCUBHOCTI PyXy
aBTOOYyCIB 3 HapiramiitauMHu cuctemamu Bia 80 10 120 ox./roa. Y mpomy miama3oHi
HMOBIPHICTh 3MIHHA CTPYKTYPH MOMJIMBHX BaplaHTIB PETYIOBAHHS 3HAYHO MEHIIA
1 BUSABIISIETBCS TEHJCHINS 30UTBIICHHS WMOBIPHOCTI TPOJOBXKEHHS TPHUBAIOCTI
3€JICHOTO CWTHaJly TpW 3MEHIICHHI HWMOBIpHOCTI BapianTiB 3 Ta 4. Ilpm
THTEHCUBHOCTI PYXy MapHmIPyTHUX aBTOOYCIB 3 HABITAIHHUMHU CHCTEMaMHU TTOHAJ]
120 on./rona. € giTkwid TpeH 6€3 ICTOTHAX KOJWBAHb.

Tom coig BpaxoByBaTH, IO MOKJIUBICTh ICHYBAHHS PI3HUX BapiaHTIB
PETYJIIOBAHHS 3aJICKUTh TAKOX BIJl KOHKPETHHX IapaMeTpiB CBITIOHOPHOTO
peryroBaHHS. 30KpeMa, 4YuM  OUTBIINN  MaKCHMajJbHO MOXJIMBHH  Hac
MIPOJIOBXKEHHS 3€JICHOTO CHUTHATY IMOJ0 PO3PaXyHKOBOTO KOPCTKOTO MHKIY, THM

OLTBITIa HMOBIPHICTH (DYyHKINIOHYBAHHS MTEPETHHY B YMOBax JAPYTOTr0 BaplaHTa.
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BUCHOBKH

Ksamikamiitna poGota Marictpa MICTATh OTPUMaHI pPE3yJbTaTH, SKI B
CYKyIHOCTI  BHPIIIYIOTh HAYKOBE 3aBJaHHS TIJABHINCHHSA e(PEKTHBHOCTI
(yHKIIOHYBAHHA  1HTEJICKTYyaJIbHUX  TPAHCIOPTHUX  CHCTEM HAa  OCHOBI
MPOTHO3YBAHHA TIAPAMETPIB JOPOXKHBOTO PyXy HA PETYIbOBAHIA MEpekl Yy
peaapHOMYy MacmTadbl dacy. BumkoHaHi B poOOTI AOCITIKCHHS JTO3BOJISIOTH
3pOOHMTH TaKl BUCHOBKHU:

AHaji3 cTaHy Ta MEPCIECKTHB PO3BUTKY CTPATETid YNMPaBIIHHA JOPOKHIM
PYXOM Ta TIEPEBE3CHHSAMHU TI0Ka3aB, IO 3aCTOCYBAaHHA HOBITHIX pPO3pPOOOK
1H(pOpPMAIIHHAX TEXHOJIOT1H, KOMITIOTEPHOI TEXHIKHA, CYyYaCHHUX BHIIB 3B'SI3KY,
eEeKTHBHUX HaBITAIIMHMX CHUCTEM, TEXHIYHUX 3aco0iB 300py, 00poOKu
iH(opMari Ta PETYNMIOBAHHS JOPOKHBOTO PYXY CTPUMYETHCS HEIOCTATHIMH
HAyKOBWMH 3HAHHSAMH Yy Tajy3l T€Opii TPAHCIOPTHUX MOTOKIB ISl BUKOPUCTAHHS
BCHOTO CIIEKTPa (PYHKIIOHATBHUX MOMJIMBOCTECH 3a3HAUEHWX PO3POOOK 3a yMOB
ITC.

B pesymprari MOAENBHHMX JOCIIIKEHH BH3HAUCHO YMOBH 1AeHTH(IKAII]
MapHipyTHOTO  TPAHCMOPTY, OOJIaIHAHOTO HABITAIIHHAMHA  CHCTEMaMH 3
ypaxyBaHHAM 1HTEHCHBHOCTI HOTO PyXy Ha MEPEXK1 3 METOIO 3HIKEHHS 3aTPUMOK
Ha TIEPETHHAX, IO PETYJFOIOTHCS.

3anmponoHOBaH1 3 ypaxyBaHHAM ocoOnauBocTelt ¢ynkmonysanus [TC
AITOPUTMHA JIO3BOJISIOTH BUPIMIYBATH ITUPOKHUI CIEKTP MPAKTHUYHUX 3aBAaHb
010 ONTHUMI3AIli PO3MO/ITy TPAHCIOPTHHUX MOTOKIB HA MEPEKI Ta THHAMIYHOTO
KECPIBHHUIITBA MapIIpyTaMu OKPEMHUX aBTOMOOUTIB. BOHM BpaxoByIOTH BUMOTH IO
EKOJIOTTYHHX TTOKA3HUKIB, OC3MEKH PyXy Ta yMOB TOi3/IKH, a TAKOK PEANTbHHUM CTaH

BYJIMYHO-JOPOKHBOI MEPEKI..
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