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OnuceIBaeTcs CUCTEMa MOJAEIUPOBAHUS YIPABIECHUS IBIKEHHEM. PaccMaTpHBalOTCs allTOPUTMBI JIOKaJIbHOTO
1 KOOPAWHUPOBAHHOTO yNpaBieHus («3elieHas BOMHA»). B kauecTBe KpuTepusi ONTUMATEHOCTH BBIOpaHa CPEIHss 3a-

ACPIKKa TPAHCHIOPTHOI'O CPCACTBA.

Oboctpenue nmpobiem, CBSI3aHHBIX C pa3-
BUTHEM aBTOMOOWJIHHOTO TPAHCIOPTA, MPOUC-
XOIUT Ha ()OHE POCTa UHTCHCHBHOCTH JBUKE-
HUS IPU HEI0CTATOYHOM Pa3BUTUHU YIIUYHO-/0-
poxnoii cetu (V/IC), ocobeHHO B ropojax ¢
HUCTOPUYECKU CIOXKUBILIEHCS 3acTpoiikoi. ITyru
penieHusi 3TUX MpoOIeM - B pa3BUTUHU BCE
TPAHCIIOPTHO-JOPOKHON HH(PACTPYKTYPHI U, B
4acTHOCTH, B pazBuTun YJIC 3a cueT CTpouTelib-
CTBa MOIIHBIX CKOPOCTHBIX OOIIETOPOJACKUX
Maructpaineit. OqHako 3To TpeOyeT 3HAYUTEIb-
HBIX UHBECTHUIIMNH, XOTS U IPUBENET K TI00aITb-
HOMY ynydmieHuto. Hanbomnee MOCTYmHBIM ITy-
TEM PEIEHUsT dTUX MPOOJIEM SIBISIETCS COBEP-
IIEHCTBOBAHUE OPTraHU3alUU JOPOKHOTO JIBU-
xenus (OJ1J1) B «y3KOM CMBICIIE», pacCMaTpH-
BAaEMOM KaK KOMIUIEKC MHKEHEPHBIX U OpraHu-
3allMOHHBIX MEPOINPUATHI Ha CYyILECTBYIOLIEH
YJIC. Xots 3¢ (heKTUBHOCTh TaKUX MEPOTPHUS-
TUW U OTPaHUYEHA, HO X BHEJPEHUE 3HAUNTEIIb-
HO MEHEE Kal1Tal0EeMKO.

B nacTosiniee BpemMsi UMEIOTCSI BOBMOXKHO-
CTH JJ1s1 BHepeHUs 2P PEeKTUBHBIX METOIOB YII-
paBJIeHUs JOPOKHBIM ABMKEHUEM. Bo MHOTHX
KPYIMHEHIINX ropoAax Mupa (QpyHKIIMOHHPYIOT
aBTOMAaTU3MPOBAHHbIE CUCTEMbl YIPaBICHUS
JNBU)KEHHEM, TEXHUUECKUE CPEICTBA KOTOPBIX
HEIpPEePBhIBHO COBEPLIEHCTBYIOTCS. OTHAKO pa3-
BUTHE KOMILJIEKCA TEXHUUYECKUX CPEJCTB Opra-
Hu3zaiuu gopoxxHoro nerwkenus (TCOJI) ome-
pexaer pa3BUTHE TEXHOJIOTHUM yIIpaBIeHUs, UYTO
00yCIOBIUBAET HEJOCTATOUYHO I(PEeKTUBHOE
MIPUMEHEHHE JOPOTOCTOSIIEH TEXHUKU YIpPaB-
JIEHUs I0POXKHBIM ABMKEHUEM. Tak, Hanpumep,
neperpyska oTaenbHbIX aneMeHToB Y/IC nena-
€T OECCMBICIIEHHBIM KOOPAMHALINIO pabOTHI CBe-
TO(GOPHBIX 0OBEKTOB, COCTABISAIONIYIO OCHOBY
(GYHKIMOHUPOBAHUS ABTOMAaTU3UPOBAHHOM CH-

CTEMBI yIIPABIICHUS TOPOKHBIM JBHKCHHEM. B
ITHX YCIIOBUSX UMEET 0CO00€ 3HAYCHHE PA3BH-
THE METOJIMYECKOTO 00eCIICUCHUS UCITOIh30Ba-
HUS TPAJUIIMOHHOW HOMEHKIIATYphl TEXHUYEC-
KHX CPE/ICTB, HAPABIEHHOTO HA ONITHMH3AITIIO
3arpy3ku anemeHToB Y/IC, uto co3maer HE0O-
XOJMMYIO OCHOBY /15l HanOoJee 3(h(heKTUBHOTO
MIPUMEHEHHS aBTOMAaTH3aIuy yripapnenus. [Ipu-
MEHEHHUE COOTBETCTBYIOIIMX MeTo10B O] cie-
IyeT paccMaTpuBaTh B KOHTEKCTE (OPMUPOBA-
HUSI KOMILJIEKCHBIX CXEM OpPTraHU3allud JBUKE-
HUS U BBIJICIUTH KaK BAKHEUIITYIO 33129y OIICH-
Ky 9 EKTUBHO CTH YIPABIISTIONIUX BO3ICHCTBUIN
OJ11.

Hcxons U3 3T0T0, CIeayeT OTMETUTD 0CO-
OyI0 aKTyaJIbHOCTh Pa3pabOTKH METOIOB pellie-
Hus ceteBbix 3a1a4 O/1/] - moBeieHue 3 dek-
TUBHOCTH U 0€30IIaCHOCTH JJOPOKHOIO JBHKE-
HUsSI MYTEM PAIMOHAIBHOIO paclpeeicHus
TpaHCIOPTHBIX ToTOKOB Ha Y/IC ropona.

JleficTBUSAMH, HAIPABJICHHBIMH Ha peIlle-
HUE TaKUX 3aja4, SBJISIOTCS ONTUMHU3ALHUS pa-
00ThI cBeTO(OPHBIX 00LEKTOB aBTOHOMHBIX T1€-
PEKPECTKOB JUIsl 0OCCIICUCHUSI UX MaKCHMallb-
HOM MPOIYCKHON CIIOCOOHOCTH BO BCEX KOH(]-
JUKTYIOIIUX JPYr C APYroM HampaBICHHSIX,
OpraHu3aIs ABKCHUS TPAHCIIOPTHBIX CPEICTB
M0 ONTHUMAaJbHBIM MapuIpyTaM, MOHUTOPHHT
TEKyIIeH JOPOXKHOU CUTYAIlMH U IPUHSATHUE pe-
IICHHUH JUIs TPEIOTBPAILICHHS JOPOKHO-TPAHC-
MTOPTHBIX IPOUCIIIECTBH, 3aTOpOB M T. 1. COBO-
KyITHOCTb 3TUX JCUCTBUI HA3bIBACTCS yIIPaBJIC-
HHEM JIOPOXKHBIM JIBHIKCHUEM.

Bosbiue yeunus yxe ObUTH TPEIITPUHS-
ThI B Pa3JIMYHBIX 00JIACTAX YIPABICHUS JOPOXK-
HBIM JBMXKCHHUEM. YIIpaBJICHUE OTACIbHBIMHU
MEPEKPEeCTKaMK C ajanTanueld K M3MCHCHHUSIM
00bEMOB JBMIKEHHUS HA IMOJIX0JaX K HUM OBLIO
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KnbepHeTtnka n nudpopmaTuka

peamzoBano B 30-x rogax XX CTOJCTHS U HA-
IJI0 0COOCHHO MMPOKOE MpuMeHeHue B EBpo-
ne. OqHaKo CymecTBeHHBIN A((eKkT He MOXKET
OBITH MOJIYUYEH ITyTEM Pa3/IeIbHOTO YIPaBICHUS
M30JIMPOBaHHBIMU NIEPEKPECTKaMU B pailOHE, B
KOTOPOM IUIOTHOCTH PACHOJIOKEHHUS CBETO(OPOB
HACTOJILKO BEJIMKA, YTO aBTOMOOUIIb PO E3XKAaeT
gepes3 JBa COCETHUX CBETOPOpa MPUOITH3UTEb-
Ho 32 10 ¢ [1]. Otcrona BeiTekaeT TpeOOBaHHUE K
KOJIJIEKTUBHOMY, CHCTEMHOMY YIIPaBJICHUIO CUT-
HaimaMu cBeTo(opoB. 3HaUNUTENbHBIN 3D dekT
ObUI TOJTyYEeH YK€ 3a CUET YIPABJICHUS CUTHA-
JamMHu CcBETO(OPOB Ha MOCIECAYIOUINX APYT 3a
JApyroM IMEPEeKpeCcTKax OJHOW MarucCTpaibHON
ynuibl (KOOPJMHUPOBAHHOTO YIIPABICHUS) U
noxydeHus 3((eKra TaK Ha3pIBAEMOH «3eJIeHON
BosHBI» [1, 2, 3]. Ciio)KHOCTh ee pacuera 3ak-
JIOYaeTcs BO MHOXKECTBE YIPABIIIEMBIX Tapa-
METpPOB, TaKUX KaK IIUKJI paboThl CBETO(HOPHO-
ro 00beKTa Ha KaX/I0M IEePEKPecTKe, CKOPOCTh
JBYDKEHHSI TPAHCIIOPTHBIX CPEACTB MEXKIY Tie-
pekpecTkaMu, cMerieHue a3 padbotsl cBeTodop-
HBIX 00BEKTOB OTHOCHUTENBHO JIPYT Apyra u T.1.

O¢deKTUBHOCTH TPOTPaMM KOOPIUHALIUH
OTIPEJIEIISIOT CIENYIOINE OCHOBHBIE (DAaKTOPBHI:

- CHIDKEHHE YPOBHS 3aIepP>KeK TPaHCIIOP-
THBIX CPEJICTB y IEPEKPECTKOB, 0OYCIOBICHHOE
ONTHMH3AIUEN yIpaBlIeHUs CBETO(OOPHON CUT-
HaIU3aI1u,;

- YBEJIMUYEHUE CPEeHEH CKOPOCTH JBHKE-
HUS TPAHCIIOPTHBIX CPEJICTB Ha TIEPErOHaX MEK-
Iy TIePeKpPEeCcTKaMU 3a CUYET YMEHbILICHUS JAITUH
ouepezieil y cBeTo(hopoB Ha KpacHBIN CUTHAT U
obecrnieueHnss MUHIMaJIbHO BO3MOKHOTO YHCIa
MEPEPHIBOB B IBIKEHUH,

- COKpAII[eHHE YMCIIa HEOMIPaBAaHHBIX OC-
TaHOBOK B IIpoliecce ABUKECHUS, YTO MPUBOIUT
K YMEHBILIEHUIO W3HOCA MaTepHaIbHOW YacTU
TPAHCHOPTHBIX CPEACTB U JTOPOKHBIX MOKPHI-
THH.

Kak crnencrBue mepeyncieHHBIX BbIIIE
(hakTOpOB - COKpallleHHe BPEMEHHU Mpoe3/a Mo
MarucTpaiy, HaXo e cs Ol KOHTPOJIEM aB-
TOMAaTU3HPOBAHHOM CUCTEMBI yIIPABICHUS JIBU-
KECHUEM.

B nensax ympoieHus pacdera <«3eleHOn
BOJIHBI» B PAMKaX KOMIUIEKCHOTO MpoekTa «IH-
TeNNeKTyaJbHass TPAHCHOPTHAS CHCTEeMa»
(UTC), pazpabarpiBacmMoro Ha kKadeape unpop-
MAaIMOHHBIX cucTeM U TexHonorud CI'AY mo
3aka3y ropozckoro otnena MBI/ YB/ r. Ca-

Maphbl, CO3/1aHa MOJACHUCTEMA MOIECIUPOBAHUS
IBUKEHUs TpaHcopTHOro noroka Ha YIC.

Tepmun «MHTEIIIEKTYalIbHAS TPAHCIIOPT-
Hasl CUCTEMa» B HACTOSIIEE BPEMs XapakTepu-
3yeT KOMIUJIEKC HHTETPUPOBAHHBIX CPEACTB YII-
paBJIEHUS JBU>)KCHUEM U MIEPEBO3KAMM, ITPUME-
HSIEMBIX [P PELICHUU BCEX BUIOB TPAHCIIOPT-
HBIX 33/1a4 HA OCHOBE BBICOKMX TEXHOJIOTHH,
METOJI0B MOJAEIMPOBAHUS TPAHCHOPTHBIX MPO-
[[ECCOB, MPOTPAMMHOTO 00ECIIeUeHUsI, OPTaHHU-
3anuu HHHOPMAITMOHHBIX TOTOKOB B PEATBHOM
pEXKUME BPEMEHH.

PaccmoTpum mopoOHO OAHY U3 TpaHC-
MOPTHBIX 3a/a4 — 3aJa4y yIpaBJICHUS IABUKE-
HHUEM U €r0 OpraHu3aluu Ha ceTu gopor. s ee
pelieHns He0OXOIMMO, TIPEK/IE BCETO, BBIICTUTh
TUIIOBOM 371eMeHTapHbll ydyacTok YIIC, BKIItO-
YArOIIHA B Ce0s TIEPErOH MaruCTPAIH PETyH-
pyeMOro JBHKEHUSI U CMEXHBIE C HUM PETYIIH-
pyembie nepecedyenus (puc. 1). [Tpu atom 6a30-
BOM JJIsI TOPOJACKUX YCJIOBHM SIBJIAETCS 3a7adya
YTOUHEHMSI OLEHKHU MapaMeTPOB ABHKCHUS HA
TaKOM 3JIEMEHTAPHOM YYacCTKE B 3aBUCHMOCTHU
OT COCTaBa TPAHCIOPTHOTO IMOTOKA, HHTEHCHB-
HOCTH JIBUKEHUS, YUCIIA TIOJIOC U [TApaMETPOB
CBETO(DOPHOTO PETYIUPOBAHUS HA CMEKHOM
MEPECEUCHUU C YUYETOM CETEBBIX YIPABJISIOIINX
BO3IEHCTBUI.

[IpencraBum Y/IC kak cucremy u nocra-
BHM 33/1a4y OThICKaTh MUHUMAJILHO HEOOXOIU-
MBbI€ 2JIEMEHTHI, U3 KOTOPBIX OHA MOXKET OBITh
MOCTpOEHA. ArperaTHoe NOCTPOEHUE MOJETU
CETHU MO3BOJISIET paccMaTpUBaTh ¢ €IUHBIX IO-
3ULUA CETH Pa3HBIX Pa3MEpPOB U PaA3IUUYHBIX
BapUAHTOB OpraHu3anuu Asuxenus. [lpu rakom
MIO/IXO/I€ IOCTUTAETCS YHUBEPCAILHOCTD OIKCA-
Hus TpaHcnoptHoro notoka (TII) B cetn, Tak
kak YJIC moxet ObITh pa30uTa Ha CTAaHAAPTHO
OIMCHIBAEMbBIE 3JIEMEHTBl — YYACTKU JOPOTH.
Taxumu snementamu B UTC BbiOpaHbl THHEH-
HBIE YYACTKU JOPOTH - IEPETOHbI, IEPEKPECTKU
JIOpOT, NEHIEXOJHbIE MEePEXObl U KEJIe3HOA0-
poxHbie niepeesnpl [4, 5]. s onucanus YJIC ¢
HECKOJIbKMMH MOJIOCAMHU JIBUXKEHUS C yde-
TOM HarpaBjieHusi J1BrkeHus o Hum TII go-
MOJIHUTEIHHO BBEJICHBI 0OBEKTHI: peOpO U y3el
(puc. 2).

Tpuana <y4acTok>, <y3eil>, <p66p0> SAB-
nsetcs 6azucoM cucteMbl. Bce ocranbHbIe
00bEKThI OYIyT TaK UM HHAYE IPUBSI3aHbI K 9TO-
My Oa3ucy.

119



Becmuux Camapcrozo 2ocydapcmeeHno2o asapoxocmuieckoeo yhugepcumema, Ne 2, 2004

7K/n mepeesn

./
v,
L)
.

.
(Y
)
.
-
)
a
=
.
«
u
»
3

cy
.
.
.
.
.
.
.
-
)
=
)
.
=
H
.
=
=
=
»
»
-
v
v
a
o
Q
Q
Q
Q

anumEENEay
oL .,
.
0y
0
03

LTI

IMemexoaHbIH
nepexos

IMepexpecTok

(o

W

— —’,‘45‘% Q

Puc. 1. Mooens ynuuno-oopooicHou cemu

<Yuacmok> — puznveckuii yqactok Y/IC,
OTIMCHIBAEMBIN €IMHBIM HA00pOM (HU3UYCCKUX
[1apamMeTpoB.
<Y¥Y3en> — MecTo pa3jelieHus] MOTOKOB
TPAHCIOPTHBIX CPEJICTB. Y3€II SIBIIACTCS BEPIIIU-
HOM rpada, ONMUCHIBAIONIETO MTOTOKHU JIBHKCHUS
TPaHCIIOPTHBIX CPELCTB, BCEra JEKUT HA CThI-
K€ JIBYX YYaCTKOB U IIOKa3bIBAET BO3MOKXHOCTh
JBH>KEHUS C OJTHOTO Y4aCcTKa Ha IPYroM B COOT-
BETCTBYIOILIEM HAIPABJIEHUU. [[ByM ydacTkam
MOJKET OBITh IOCTABJIEHO B COOTBETCTBUE OJUH
WJIM J1Ba y3J1a, B 3aBUCUMOCTH OT TOT'O, €CTh JIU
JBMJKEHHE TOJIBKO B OJTHOM HJIH JIBYX HarpasJie-
HUAX.
<Peopo> - 310 peOPO OPUECHTHPOBAHHOTO
rpada, 3anaromiee HarpasiaeHue nprkeHust TI1
Ha Y4YacCTKE M COJEeprKalllee€ COOTBETCTBYIOLINAE
XapaKTePUCTUKHU (UTHHA peOpa, MHTEHCUBHOCTh
JBAKEHUSA B JTAHHOM HANPABIEHUH, INIOTHOCTh
MoToKa M T.I.). Takum o0Opa3om, JByM y3iiam

Puc. 2. Moden» mpancnopmnoii cemu

MOJKET OBITh TOCTABJICHO B COOTBETCTBUE OJHO
win Ba pedpa, B 3aBUCUMOCTH OT TOTO, €CTh
JBUKEHUE TOJIBKO B OJTHOM WJIY JIByX HalpaBlie-
Husx. Ha o1HOM yyacTke MOXET IPOXOAUTh He-
CKOJIBKO pebep (ITOTOKOB), HO peOpO MOXKET Ha-
XOJIUTHCS TOJIBKO BHYTPHU €IMHCTBEHHOIO Y4acT-
Ka.
[Tapa o6BekTOB <y3em>, <peOpo> u Tabd-
JIMLa MHUUJIEHTHOCTH 33Jal0T OPUEHTUPOBAH-
HbIU Tpad. B 3aBucMMOCTH OT pemaeMoii 3a1a-
YH BEeC AYTW BBHIOMPACTCS] UM BBICUMTHIBACTCS
o ¢hopMyIe U3 3a1aHHOTO Habopa MapameTpoB.
TpaauimoHHO B rpad0BBIX MOAETSAX TPAHCIOP-
THOW CETH BEPUIMHBI COOTBETCTBYIOT MEPEKpe-
cTKaM, a ayru - neperonam YJIC. B paccmarpu-
BaeMOM MOJENH UCIOJIb3YeTCs CIelHalbHbIN
rpad, BepUIMHBI KOTOPOTO COOTBETCTBYIOT CTOII-
JIMHUSM Ha MOAX0JaX K MePEeKpecTKam, a JyTry -
poe3/iaM TPAHCIOPTa MEXAY CTOMN-JIMHUIMH,
YTO MO3BOJISIET aJ€KBATHO OTOOPA3UTh BCE 0CO-
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OEHHOCTH CHUCTEMBl OPTaHU3ALMH JBWKEHUS,
YYECTh OI'PAHUYEHMS], CBA3AHHBIE C 3alpEeTaMU
OTJEJIbHBIX MAHEBPOB TPAHCIIOPTHBIX CPE/CTB,
HaJIMYMEM OJJTHOCTOPOHHETO JBUKEHHUS U T. II.

Oo6bexrom ympasnenus B UTC sapnsercs
TPAHCIIOPTHBIN OTOK, IPEACTABIAIONINNA OO0
COBOKYITHOCTH OOJIBIIIOTO YHCIa JUCKPETHBIX
3JIEMEHTOB - aBTOMOOMIIEeN. Pacinpsis nonsarue
YIIMYHO-JIOPOKHOU ceTH, onumem TII xak
00BeKkT, pacnionoxkeHHbIi Ha Y/IC.

Ha ocHoBe uccinenoBaHuii JOPOKHOTO
JBHIKCHUS M TPAKTUKK €ro opraHuzaunui [1, 2,
3, 6, 7] BBIpabOTaHBI MHOTOYHCIICHHBIC H3MEPH-
Tenu u kpurepuu. K Hanbosee yacto npuMeHs-
€MBIM JUIsl XapaKTEPUCTUKH JIBUKEHUS NTOKa3a-
TEJSIM OTHOCSTCS:

- UHTCHCHBHOCTH naBHKeHHs | (aBr/u;
aBT/CyT.);

- ckopocTh aBrokeHust V (km/4; m/c);

- IJIOTHOCTh TpaHCHOpPTHOro noroka K
(aBT/M™M);

- IPOJIOJKUTENIBHOCTD 3aJ€PKKHU JIBHKE-
uus D (c).

Humencusnocmu 0gudicenus | - 3T0 KOJIH-
YECTBO TPAHCIHOPTHBIX CPENCTB, IPOXOIslIee
yepes CEYEHUE JOPOrd 3a €AUHUIY BpeMmeHHu 1.
Baxweiinee 3HaueHue B mpodieMe opraHusa-
MU IBUKEHUS UMEET BpEMEHHAasi HEpaBHOMEp-
HOCTb 3TOM XapaKTepUCTUKHU. UHTEHCUBHOCTh
JBUKEHUS pa3jiMyaeTcs B TEUCHHUE Toa, Mecs-
11a, CYTOK U Jaxe yaca. [loMrMMO HHTEHCUBHOC-
1 TII Xapakrepusyercs niomuocmovio nomoxa
K u cpedneii ckopocmuvio motoxa V. Itu mapa-
Metpsl TII cBsi3aHbl COOTHOLLIEHUEM

| = KV. 1)

I'padmueckoe otoOpaxkenue (1) mpeacras-
nsiet co6oit ocHoBHYIO nuarpammy TIT (puc. 3),
KOTOpasi MoCTpoeHa B Buje 3aBucumocteit V=F(1)
u |=f(K) nnst nenpepsisaoro TII, aBrkyrerocs
o Jjopore 6e3 NnepeceyeHui.

[TpuHATO BBILACISITH TPH OCHOBHBIX PEKHU-
Ma JBYKEHHsI: CBOOOJTHBIN MOTOK, TPYIIIOBOE
WA HEYCTONYMBOE IBUKCHUE U HACHIIICHHBIN
MOTOK.

C60000HbITI NOMOK XapaKTepu3yeTcs Ma-
JIBIMH MHTCHCHUBHOCTSIMH JIBHDKCHUSI, OTCYTCTBH-
€M B3aMMHBIX TIOMEX JIBUKEHHUIO MEXKTy OT/ICITb-
HBIMU aBTOMOOMIISIMU. C MOBBIIICHUEM UHTCH-
CHBHOCTH JIBUXKCHUS JI0 MAKCUMAJIBHOTO 3HAYEC-

HUs |, COOTBETCTBYIONIErO NPOIYCKHOMU CIIO-
COOHOCTH TOPOTH, CKOPOCTh V YMEHBIIACTCS JI0
BEJIMYUHBI, oTIpesiensgeMoii Toukoit C Ha OCHOB-
Ho¥t muarpamme. B 30ue B-C (puc. 3, a) mosBiis-
FOTCSI CYILIECTBEHHBIE B3aUMHBIC IOMEXH JIBUKE-
HUIO aBTOMOOWIIEH, B pe3ylbTare 4ero YMEHb-
[IaeTCcsi BO3MOKHOCTh CBOOOTHOTO OOroHa u
00pa3yroTcs TPYIIbI aBTOMOOMIICH (KOJIOHHBI),
JIBUKYIIHECS C MPUOIU3UTEIBHO OJMHAKOBOUN
CKOPOCTBIO. PexnM ABUKEHHS B 3TON 30HE SIB-
JSIeTCS HeYCMOUYUBbIM, TIOCKOJIbKY HEOO0JIbIIIOE
YBEIIMYCHHE TPYII B MIOTOKE MOXKET MPUBECTU
HE TOJBKO K YMEHBIIEHUIO CKOPOCTH V, HO U K
nepexoqy B obmacte C-D, T. . K CHUKCHUIO
WHTEHCUBHOCTH JBWXeHHUs. [IoTok B oOmactu
D-FE npuHSTO Ha3bIBATh HACHIUEHHbIM WU KOJI-
JIEKTUBHBIM. XapaKTepHON 4EPTOU TAKOIO I10-
TOKa SIBJISICTCSI CHITbHBIN pa30poc BEIMYUHBI yC-
KOpCHHH (3aMeJICHHIT) OTHOCUTEIBHO CPEIHE-
rO 3HAYCHHUS.

DKCIepUMEHTAIIBHBIC UCCIICOBAHMS 10~
Ka3aJM, 4TO B 30HE CBOOOTHOTO MTOTOKA 3aBHCH-
mocth V=f(I) sBisieTcs moutu JTUHCHHOUN yist
cITydasi HepephIBaeMOr0 MMOTOKA. AHAIIN3 3aBU-
cumocTt | =f(K) mokaseisaer (puc. 3, 6), uTo Kak
Juis HenpepbiBaemoro TII, Tak u st ropoIcKuX
YCTIOBUH JBUKCHHUSI CYIIIECTBYIOT JIBa XapaKTep-
HBIX 3HaYCHMs III0THOCTH noToka K 1 K. Kpu-
muyeckas niomnocms mnotoka K_ - 5to 3Have-
HUeE, 10 KoToporo ¢ yBenuueHueM K Bo3pacraer
|. TIpu u3MeHeHuu MWIOTHOCTH MoToka oT K_ 10
K (nromnocmu nomoka 6 yciosusx zamopa)
WHTEHCUBHOCTh YMEHBIIIACTCS OT MAKCHMAJIbHO-
O 3HAYCHMsA NPOIYCKHOH crnocobHocTh | 110
nynst. [Ipu K=K; ckopocts moToka Takske paBHa
Hy0. TaHTeHe yriia & HaKJIOHA PaIyC-BEeKTO-
pa, IPOBEACHHOTO U3 Havyajla KOOPIUHAT K TOY-
ke, exareit Ha kpuBoii |=f(K), coorBercTByer
(uznyeckoMy 3HaYEHHIO CKOPOCTH V_ B TaHHOH
touke (puc. 3, 0).

Henbro ynpasnenus TII Ha nepekpecTke
SBIIIETCS oOecrieueHrne O0e30macHoro u 3P dek-
TUBHOTO JIBIJKEHHUS TPAHCIIOPTHBIX CPENICTB.
OTH Ka4eCTBEHHBIC OI[CHKH JIOJI)KHBI OTHOCUTh-
Csl K KOJIMYECTBEHHBIM KPHUTEPHUSM, KOTOPbHIC
HEO0X0IMMO U3MEPUTH M OIITUMU3UPOBATH.

PaccMOTpHUM HEKOTOPBIE CYIIECTBYIOLIUE
CBSI3U MEX]y KOJIMYECTBCHHBIMH KPUTEPUSIMHU
ONTUMHU3AIUN ¥ KAYCCTBEHHBIMU IEJICBBIMHU
KOHIICTIHSMH.
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\4

Puc. 3. Ocnosnas duazpamma mpaHcnopmmHo20 HOMOKA.:
a) zasucumocmsw \V =1(1); 6) 3asucumocms 1=1(K)

- «Konuuecmeo ocmano6ok». Munumu-
3UpYETCs KOJIMYECTBO OCTAaHOBOK JIJIS1 [TOBBIIIIE-
HUSI KOM(OPTa BOKACHHUSI aBTOMOOWIIS, TPOITYC-
KHOM CrI0COOHOCTH repekpecTka (0COOSHHO mpu
WHTCHCUBHOM JIBHDKEHUH I'PY30BbIX aBTOMOOH-
JIei), yMEHBIIICHHS KOJIMYECTBA IO POKHO-TPAHC-
MOPTHBIX IPOUCIIECTBUIA, COKpPAIIEHUS BEIOPO-
ca OTpabOTaHHBIX Ta30B U CHUKECHUS IIyMa.

- «Bpemsa 3adeprcku». MUHIMHU3UPYET-
Csl BpeMs 3aJI€pKKHU JUISl SKOHOMHUH BPEMEHHU
YYaCTHHUKOB JIBUYKEHHUSI, COKpAIIEHHSI TPAHCIIOP-
THO-’KOHOMHYECKHUX ITOTEPh, YMEHbIIICHHUSI BBIO-
poca BBIXJIOIHBIX Ta30B.

- «/lnuna ouepedou». MuHUMU3UpPYETCA
JUTMHA o4epeny A ociabieHus Harpy3Ku Ha
OTAEIbHBIX BOJIUTENEH, COKpallleHus: BbIOpoca
BBIXJIOITHBIX I'a30B U YMEHbBIICHUS LITyMa.

- «Cpeodnasa ckopocmu». MakcuMusupy-
eTCsl CPEAHAS CKOPOCTh B Mpezenax, odecnedn-
BAIOIIMUX 0€30MaCHOCTh U ONTHUMAaJIbHOCTb pe-
KHMOB JIBUKCHUS.

- «Pacxo0 2oprouez0». MUHUMU3UPYETCS
pacxoJl TOpIOYEro sl SKOHOMHHU HPUPOTHBIX
pecypcoB, COKpaIleHHUs TPAHCIIOPTHO-3KOHOMHU-
YEeCKHUX IOTEePh, YBEIUYEHHUS JAIbHOCTH MPpo0e-
ra.

Ha ocHOBaHMM ITepeYHCICHHBIX KPUTEPU-
€B B KaYeCTBE OCHOBOIOJAraloIlero KpuTepus
3 PEKTUBHOCTH HCCIEIYyeMbIX AJITOPUTMOB B
UTC npunsTa enuuuHa 3a0epicku, npuxoos-
wetics Ha 0OHO mpancnopmuoe cpeocmeo. J1o-
CTOMHCTBOM 3TOTO KPUTEPUS ABISETCS UCKITIO-
YUTEJIbHAs POCTOTA PeATU3aLUU IIPU UCCIIENI0-
BaHUU JIIOOBIM CI0COOOM (3MIIMPUYECKHUM, aHa-
JUTUYECKUM, MOJICIMPOBAHHUEM ), HATJISTHOCTH,

npsiMast CBSi3b CO CTOMMOCTHBIM BBIpa)KCHHEM
MOTEPh U B CBA3U C ITUM BO3MOKHOCTh HEMOC-
PENCTBEHHOH OTIEHKH AP PEKTUBHOCTH MIPOIIEC-
ca ynpasieHusi. B npouecce uccienoBanus B
CUCTEME MOJICIUPOBAHUS B KAYECTBE «BTOPUY-
HBIX» UCIIOJIb30BAHbI U JIPYTHE KPUTEPUU OIITH-
MHU3AIUH.

Cucrema MOJEIMPOBAHUS «3€JIEHOM BOJI-
HBI», SIBJISISICH COCTABHOM YacThI0 MHTEIUICKTY-
aTbHOM TPAHCIIOPTHOM cucTeMsl [8], MoxeT pa-
0oTarh B aBTOHOMHOM pexume. B cucreme mpe-
JYCMOTpPEHA BO3MOXHOCTb UCCIIEI0BAHUS BIIU-
SIHUSI HA MOJICJIMPYEMYIO CUTYALIMIO KaK OJJHOTO
13 napameTpoB TpaHcnopTHoro noroka u YJIC,
TaK U UX COBOKYNHOCTU. OHa MO3BOJISET MOJIE-
JIMPOBATh PA3JIUYHBIE IOPOKHBIE CUTYaLINH, BU-
3yaJIu3UpOBATh B IMHAMUKE MPOLIECC MPOXOK-
nenus TII yepes Tpancnioprasie y3ibl Y/IC, co-
OupaTh CTATHCTUKY IpOIiecca MOJICTUPOBAHUS
[9].

BBoa MCXOAHBIX AAHHBIX B CUCTEME MO-
JNEJTUPOBAHUSA MOXKET OCYIIECTBISATHCS Kak B
PYYHOM pexXHUME, TaK U B pKUME 0OMEHa JaH-
HBIMH C OCHOBHOI 023011 JaHHBIX reonH(POpMa-
1noHHoM cuctemsl (B coctaB UTC BXxoauT reo-
uHpopMaIoHHas 0a3a TaHHBIX, B KOTOPOH Xpa-
HUTCS reorpaduueckas cocTapistonas uHpop-
marun 00 YJIC ropoaa; o0bekTax, pacioaokKeH-
HbIX Ha Y/IC; TpaHCIOPTHBIX MOTOKAX U T. [I.).

Cucrema COCTOUT M3 CIEAYIOMHX (YHK-
[IUOHAIBHBIX OJIOKOB:

- mocTpoeHus BusyasibHOM Mogenu YJIC
m000# KoH(pUTypanuu;

- CBsA3U ¢ reoMH(GOPMAIIMOHHOW 0a3oi
JAHHBIX;
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- CBSI3H C COOCTBEHHOU MH(OPMALMOHHOM
0a30# JaHHBIX;

- pacueTa ONTUMAJIbHBIX IAPAMETPOB pe-
T'YIMPOBAaHUS TPAHCTIOPTHBIMH MOTOKAMH Ha
aBTOHOMHOM IIE€PEKPECTKE;

- MOJEIMPOBAHUS «3EJICHOU BOJIHBI» IS
MAarucTpajbHOM YIHIIbI;

- TMHAMUYECKOM BH3yaJIH3allMH MpoILec-
ca MOJIETIMPOBAHUS «3€JIEHON BOJIHBI».

bilok mocrpoeHus BU3yalbHON MOJAECIH
VJIC npenHa3sHa4deH Ui BU3yalbHOI'O IIPECTaB-
neHus co3gaBacMon moaenu YJIC 1 BKIIIo4aeT
B ce0sl pyHKIIMH CO3JaHuUs/COXPAHEHHS HOBOTO
MOZICIMPYEMOTO Y4acTKa, 3arpy3Ku/CoXpaHeHHsI
BCEl MOJICNH, PeIaKTUPOBaHUs/ COXpaHCHHS
CBOMCTB TEKYIIIETO Y4acTKa MOJIENH, YCTAHOBKHU
apaMeTPoB «I10 YMOIYAHHUIO» JUIS Pa3IMYHbBIX
tunoB ydactkoB YJIC.

broxk cBs13u ¢ reonHpopmMannoHHO#H 623011
I103BOJISIET OJYYUTh T€OMETPUUYECKUE, FEOTPa-
(uueckre 1 CeMaHTUYECKHE JaHHBIE O COCTOS-
Hun YJIC, cBETOQOPHBIX 00BEKTAX, PEKIMaX UX
paboThI, TOPOKHBIX 3HAKaxX M T. 1. B mporecce
MOJIETUPOBaHUs (POPMUPYIOTCS HOBBIE TaHHBIE,
KOTOPBIE COXPaHSIOTCS BO BpeMEHHOM Oa3e /1aH-
HBIX U MIPH HEOOXOJMMOCTH MOTYT OBITH BOC-
TpeOOBaHBHI.

B 6noke pacuera napameTpoB cBeTO(hOp-
HOTO 00BEKTa Ha JJOKAILHOM IepeKpecTke (Mo-
AenupoBaHue JoKanpHOTO yrpasienus TII) pe-
aJIn30BaHbl (PYHKIIUH pacyeTa TEeKyLIUX U ONTH-
MaJIbHBIX TAPaMETPOB (PYHKIIMOHUPOBAHUS CBE-
TO(OpOB M COXpaHEHUS PE3Y/ILTATOB B Oa3e AaH-
HbIX «IlacriopT cBeTOPOpPHOTro 0OBEKTa».

brox MonenupoBaHus «3€1€HON BOJIHBI»
BBITNOJIHEH B BU/JIE OT/IEIBHOM MTOJICUCTEMBI, T/I€
IpEIyCMOTPEHBI IPOCMOTP pe3ynbTatoB (rpadu-
KU ¥ TaOJIUIIBI), @ TAK)KE TEKCTOBOE COMTPOBOK-
JIEHHE BCEro MOJEIUPYIOIIero npoiecca. Pac-
YeT [apaMeTpPOB BHIOJIHIETCA B 3aBUCUMOCTH
OT BBIOPAHHOTO MOJIb30BaTENIEM KPUTEPUS OII-
tumMu3anuu. [IpousBoauTCst pacyeTr Kak OAHO-
THUITHBIX TapamMeTpoB (Hampumep, (pazoBBIX
CIIBUTOB CBETO(OPHBIX LIUKIOB OTHOCUTEIBHO
NpPEeIBIAYLIETO MEPEKPECTKa), TAK U COBOKYITHO-
CTH HECKOJIbKHX IapaMeTpoB (Hampumep, Kpo-
Me (ha30BBIX CABUIOB MOXKHO IPHUHATH B Kaye-
CTBE YIIPaBIsIEMOM IepeMeHHOU ckopocTh TII
Ha yJacTke). JTO MM03BOJISIET B HANNIAHOM (op-
M€ UCCIIe/IOBATh ITOBEICHUE CUCTEMBI B 3aBUCH-

MOCTH OT U3MEHEHHUSI COOTBETCTBYIOIINX XapaK-
TEPUCTHK U BBIOpaTh Haubojiee MpUueMIIeMOe
pelieHue i ONTUMH3AINN IBMKEHHS TI0 MO-
AETUPYEeMOMY YUaCTKy MaruCTPaJIbHOM YIHIIBI.
biiok nHaMHUYeCKOU BU3yaau3alyu Ipo-
necca asrxenus TI1 o Y/IC npexycmoTpen s
MHTEPaKTUBHOTO HAOMIONEHHS 32 IPOLIECCOM OII-
TUMHU3AIMHN TIOCTPOCHUS «3eJICHOM BOIHBD [9)].

Koneunast 3a1a4a JOKaJIbHOTO YIIPaBICHUS
- IEpEKIF0YEeHIE CBETO(OPHBIX CUTHAJIOB B 30HE
OJTHOTO TEePEeKpecTKa - pa3jesieHa Ha HECKOJIBKO
YaCTHBIX 3aJla4, peIIaeMbIX B CIEIYIOIIEH OoC-
JIeI0BATENBbHOCTH:

- pazooOpazoBanue - popmupoBanue a3
yIIpaBIEeHHS, T. €. COBOKYITHOCTEH HEKOH(IHK-
TYIOIIMX HAIPaBJICHUH, TI0 KOTOPBIM MOTYT JIBH-
raThCsl TPAHCIIOPTHBIE CPEACTBA HA MEPEKPECT-
Ke,

- KOMITIOHOBKa (a3 - popMupoBaHue moc-
JIe0BaTENIbHOCTH BKITIOUCHHS (Pa3 yIpaBIICHHS;

- KOpPEKLUs AIUTEIbHOCTEH - hopMHUpO-
BaHME JUINTENLHOCTEN (pa3 yrpaBineHus;

- (opMHpPOBaHHE MEPEXOIHBIX WHTEPBA-
JIOB, B T€YEHHE KOTOPBIX MPOUCXOUT CMEHa (a3
YIIpaBICHHUS.

3¢ deKTUBHOCTH JTIOKATBHOTO YIPaBICHUS
TII oueHnBaeTCsl CTENEHBIO MPUOIMKEHHS HC-

tuHHOTO coctosiHust TI1 Y K 1enu yrpaBieHwus,

T. e. TpeOyemomy 3HaueHuto Y . IpenensHoe
3HaYeHUe 3P HEKTUBHOCTH ONPEICIISICTCS] PABEH-
CTBOM 3TUX 3HAUCHHIA.

B kauecTBe 0CHOBOIIOIATAIOIIETO KPUTE-
pust 3GGEKTUBHOCTH aJITOPUTMOB JIOKAJILHOTO
yIpaBICHUS MPUHATA BEJIMYUHA 3aJCPIKKU
TPAHCIIOPTHOTO CPEICTBa y mepekpectka. Jlis
pacueTa MpUHSTOTO 32 0CHOBY Kputepus 3ddek-
TUBHOCTH JIOKaJIbHOTO yripaBienus TI1 npunst
kputepuii BebcTepa. B kauecTBe mapameTpos,
UCIIOJIb3YEMBbIX JJIsl OIICHKH 3aJiepKu D, BbIC-
TyHnarot: T - JUIMTENbHOCTh IUKIA (cek); G,-_
3eJIeHas, RJ - KpacHas (aza cBETO(POPHOTO IHK-
na (cex); N, - 9HMCIIO TPAHCTIOPTHBIX CPEJCTB,
OKUJAIOIINX B ouepend; | - MHTEHCUBHOCTh
TPaHCIIOPTHBIX CPEACTB (asmlcek); g, - yacth
3¢ (EeKTHBHOTO BPEMEHU TOPEHHS 3€JICHOTO CHUT-
HaJia, COOTBETCTBYIOIIETO BPEMEHU CBOOOTHO-
ro npoe3saa (cex).

[Tpu peanu3zaiyu U CpaBHUTEIBHON OTICH-
ke anroputMoB yrpasienus TI1 Ha nepekpecT-
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K€ B peajbHOM MaciiTabe BpeMEHHU B CHCTEME
MOJICTTUPOBAHUS UCTIOIB3YETCS MMOAXO/, BKITFO-
JaroIuii B ceOs: pa3OMeHne quama3oHa u3Me-
HEHUSl HHTCHCUBHOCTEH Ha KOPOTKUE LUKIIBI C
MPUOIU3UTEIHLHO OJMHAKOBBIMY 3HAYCHUSIMU,;
OTIpeieTICHUE 3a/ICPKKH YIS IUKIIOB C y4ETOM
pexxkuMa paboOThI MEPEKPECTKA; CyMMUPOBAHHE
pacueTHBIX 3HAUEHUH IJIs MOydeHUsl 00IIero
KOHEYHOTO pe3y/bTara.

B pexume pazpe3na ouepenu 4acTh IUK-
7a, B KOTOpO#l oOpasyeTcs 3a7epikka, paBHA
th: Tj-gj; YHCIIO TPAHCIOPTHBIX CPEICTB, OXKH-
JAFOIIHUX B OYEPE/IH: ij: Ij(Tj-gj) ; 9FICIIO TPAHC-
MOPTHBIX CPE/ICTB, 3aJIEpP>KaHHBIX B OYEpeId B
j-om muxme: Ny = N_+1T.

Ecnu paccmarpuBaemsliil nepuon 7' BKIIIO-
94aeT CUTYyallud, COOTBETCTBYIOIIHNE PEKUMaM
pa3besia ouepend U OCTaTOYHBIX odepenei, To
oOI1as 3a1epKKa OMPeaeNsIeTCs BRIPAKEHUEM

Mp p

nO nD
2RNG+D R+ (1, -C)G] |+
j j =1 j=1

=1 =1

S 1
205

j=1
Ny Ny
+> N ,R +> NG,
=1 =1
1€ M —YUCII0 IUKIIOB, COJEPKAIIUXCS B TIEPH-
one T N ¥ N —9HCIO0 LHKIOB PEKMMA PA3bes-
0a OYepea U OCMAmMOYHbIX OYCPECH.

Lenbro pacyera mapaMeTpoB CBETO(HOPHO-
T'0 PETYJIMPOBAHUS TIPU KOOPAUHUPOBAHHOM YII-
paBiaenuun (KVY) sBisercs ompeneneHue Id-
TEeIBLHOCTH (a3 ¥ BEIMYHMH CABUTOB (ha3, obec-
MIEYUBAIOIIUX MUHUMYM OOOOIIIEHHOTO KpUTE-
pHsl, YIUTHIBAIOIIETO BEJTMYMHY 33/IEPXKEK U YHC-
JI0O OCTAHOBOK TPAHCIIOPTHBIX CPEJICTB Ha Iepe-
KpecTkax maructpanu. IdpdexktuBHocTh KY
MOJKHO TIOBBICHTbB, €CIIH 3aj[a4y pacyera Mpo-
rpaMM KOOPHMHAIIUHU PElIaTh C y4eTOM B3aHM-
HOTO BIIMSIHHSI COCEIHUX IMEPEKPECTKOB, CTEIIe-
HU PachajIieHusi TPy B 3aBUCUMOCTH OT JIJTH-
HBI IEPETOHA, CTETIICHN POPMHUPOBAHUS IPYIII B
3aBUCHUMOCTH OT BEJIMYHMHBI C/IBHTa (has.

[Tpu MoETUPOBAHUH TIPOIECCOB KOOPIH-
HUPOBAHHOTO YIIPABJICHUS TPAHCIIOPTHBIMH I10-
TOKAMHU B CHCTEME OTPEICIICHBI CIICAYIOIIHE
9TaIlbl KCCIIEOBAHMIA:

- BEIOOp MarucTpaliv, ylIoBJICTBOPSIOICH
[MOCTABJICHHBIM TPEOOBAHMSIM;

- m3mepenue mapamerpoB TII Ha maruct-
panu,

- POBE/ICHUE UCCIICIOBAHUS 3aBUCUMOC-
TH 3a/IePKEK TPAHCIIOPTHBIX CPEACTB OT BEJIH-
YHHBI CABUTOB (a3 d= f(tc);

- aHaIHM3 JAHHBIX U BBIBOJ 3aBUCUMOCTHU
d=f(t);

- aHaNW3 JAHHBIX U BBIBOJI 3aBUCUMOCTHU
BEIIMYMHBI cABUTA a3 OT BPEeMEHHU Mpoesa
TPaHCIOPTHBIX cpescTB neperona t =f (t).

B nenax nostydeHus MOJHOM KapTUHBI O
BO3MOXHOCTSIX UCTIOJIB3yeMOTO METO/Ia YIIPaB-
JeHUsI HeoOX0AMMO, 4TOOBl MCCIeayeMbIi
0OBEKT YIOBICTBOPSUI PSY CIEAYIOMIIX TPeOo-
BaHU:

- UHTEHCUBHOCTH JBIKeHUS - oT 300 1o
700 aBt/4yac Ha TOJIOCY JBYKEHUS (B IPUBEICH-
HBIX CIUHUIAX);

- KOJIMYECTBO MOJIOC - HE MEHEe IBYX (UTO-
OBI CyIIIECTBOBAJIA BOBMOKHOCTh MAHEBPOB);

- IMara3oH JIMH neperoHos - 10 1000 wm;

- XapakTep JIBHKEHHUsI aBTOMOOWIIeH Ha
IIEPErOHAX - IPYINIIOBOH;

- OTCYTCTBHE Ha IIEPETOHAX TIOMEX JIBUKE-
HUIO (CTOSIHKH TPAHCIOPTHBIX CPEICTB, OCTa-
HOBKH OOIIECTBEHHOTO TPAHCIIOPTA H T. 11.).

CyIIHOCTh KOMIIBIOTEPHBIX (aHATUTHYEC-
KHX) PacueToB 3aKI0UacTCs B epedope Bapu-
aHTOB, B PE3YJIBTATE YETO OTIPENCISFOTCS YIIPaB-
JISFOIIIME TIApaMETPbl, COOTBETCTBYIOIINE MUHU-
mymy kputepus apdexruBaocTr. [Topsiaok pac-
Yera BKIIOUAeT B ceOs:

- pacyeT JUTMTEIbHOCTH IUKJIA Ha KaXKIOM
MEPEKPECTKE MAaruCTpai U BBIOOP 001IIero;

- pacueT anuTerabHOCTel (ha3 Ha KaxIoM
MEPEKPECTKE;

- pacyer BEJIMYMH CIBUIOB (a3 Ha Kax-
JIOM TIEPEKPECTKE.

Hau6osee mpocThiM CllydaeM SIBJISCTCSI
KV neuwxenuem TII Ha maructpainu ¢ 0JJHOCTO-
POHHHMM JBM)KCHHEM. B 3TOM ciydyae MOXHO
BOCIIOJIb30BaThCs rpadoaHATUTHYECKUM METO-
nom pacueta [10] ¢ y4eToM 3aBUCUMOCTH BbI-
6opa caBuros (az. CyIHOCTh METOJIa 3aKIIHO-
4aeTcsl B MOCTPOCHUU TrpaduKa MyTh-BpeMs.
I'padoananuTrHueCcKuii METOI MTOTYUHIT ITUPOKOE
pacrpocTpaHeHue Oiaroapsi €ro CpaBHUTEIb-
HOW mpocToTe U HarsAAHO CTH. OJJHAKO JUTs pac-
4era OOJIBIIOTO YUCIIA TIPOTPAMM KOOPAUHAIIMH
3TOT METOI MATOA(PHEKTUBEH B CHITY €TI0 BBICO-
KOU TPYIOEMKOCTH.

I[Tpu pacuere mporpamMm KOOPIMHAIIMH IS
MAarucTpajieu ¢ IByCTOpOHHUM ABukeHuem TII
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TexHn4yeckme HAYKU

BO3HUKAIOT CUTYallUU, KOTOPBIE CII0KHO U TPY-
JI0EMKO TIPABHIILHO PEIaTh C MOMOIIBIO rpado-
aHaIMTHYeCcKoro Meroaa. [Ipu monenupoBanuu
Takoro Buaa asr:xkeHus T1I B cucreMe UCIOoib-
3yercs ciueayrouui meton. Omnpenensorces
caBury (pa3 Ha KaKI0M NEPEKPECTKE, BKITIOUCH-
HOM B MOJICTTUPYEMYO MarucTpallb, MUHUMHU3H-
pyIoIlHe BETUYHHY 000OIIEHHOTO KPUTEPHUS
(BpemenHoii 3anepkku) TI1 Ha MarucTpanu

L

D= mini[f( D) +e(D))]1,

rae f(D,;) —3anepxka TII Ha i-M mepekpecTke

st ipsimoro Harpasnenust; ¢( D)) —3agepxka

TII Ha i-M mepekpecTKe it BCTPEYHOTO HalpaB-
JICHU,

f(Di)=TIi(t—tci) te, +Sijli(r—tq)dr dt

o(D/)= ]Eli’(t—T—'[q}1 ){tkp +;jli’(r—T —tql)dr—t}dt.

3mech & M & —MOMEHT OKOHYAHHMS pa3-
IPY3KH OYepenH Ha i-M HMEepeKpecTKe Jls mps-

MOTO M BCTPEYHOro HampasieHui; |, u ] —

uHTeHCUBHOCTD TI1, mpuObIBaroIIero K i-My me-
PEKPECTKY B IPSIMOM U BCTPEUHOM HarpaBiie-

HUAX; t,, — JJIUTCIIBHOCTE KpPAaCHOI'O CHUI'HAJa

kp;
ceerodopa Ha i—M mepekpectke; S u § —uH-
TEHCHBHOCTb Pa3rpy3KH Oo4Yepelnu Ha i-M mepe-

KpPECTKE B MPSIMOM U BCTPEYHOM HaIpaBJICHU-
X,

1
S

g
a —tg == [1;(t-t,)dt
0

3
&~ :éjli(t—T +t,)dt
0

Pemennie momy4eHHOM CUCTEMBI YpaBHE-
HUM TTO3BOJIAECT HAWTH CABUTH (a3, MUHUMH3HU-
pYIOIIHE BETUYMHY 33I€P)KKH Ha MarucTpalu.

B cucreme peann3oBaHbl Kak METOJ1 aHa-
JUTHYECKOTO pacyeTa ONTUMAaIbHBIX (ha30BbIX

CIIBUTOB ITyTEM PELICHHs CUCTEMbI YPaBHEHUH,
METO/I TIOJIHOTO repedopa BCeX BO3ZMOKHBIX 3Ha-
YEHHI C OLIEHKOM KpuTepust 3 (HeKTUBHO CTH IS
Ka)XJIOT0 U3 HUX ¥ BBIOOPOM ONITHMAaJIbHOTO, TaK
¥ METOJ IMUTALMOHHOTO MO/ICTTMPOBAHUS.

TouHOCTH MOJENMPOBAHUS 3aBUCUT OT
MHTEPBAJOB AMCKPETU3ALNU MPOCTPAHCTBA U
BPEMEHH, B KOTOPBIX ONpEAEIsIeTCs 3HAYCHHE
XapakTepUCTUK. B cucteme mMonenupoBaHUs
MHTEPBAJIOM JUCKPETHU3AIlMU MPOCTPAHCTBA
BbIOpaH y4acTOK HEeperoHa ¢ OJHOCTOPOHHHUM
JBIKEHHEM (UKCUPOBAaHHOM JuTHHEL. C ydeToM
peanu3anuy B MOJIENIN OCHOBHBIX COOTHOIIICHHHA
Mexay xapakrepuctukamu T1I onpenenens! cie-
ayrorue TpeOOBaHUS K €ro MOBEICHHUIO Ha y4a-
CTKeE:

a) TII npencraBisieTcs B UHTEpBale
(t+t+ At) Ha i-M ydacTKe YHCIOM, COOTBET-
CTBYIOIIUM C TOYHOCTBIO /10 €AMHHULBI YHCITY
TpaHcHOpTHBIX cpencts (noner TII), nHaxons-
IIMXCS HA HEM,;

0) Ha OJMH MHTEpPBAI BpeMeHu At mous
TII Ha I-M y4acTKe HE MOXET MPOJBUHYTHCS
Jajbliie coceanero i+ 1-ro yyacrka,

B) nons TIT n; 3auHTepBan At yBenuuu-
BaeTcs Ha uucno An;_,, nepemenuee ¢ i-1-ro

Ha i-i ydacTok: N ,; =N, +4n;,;

r) mnotHocth TII Ha I-M y4yacTke B Teue-
HHE OJHOIO MHTEpBaja BPEMEHH I10CTOSHHA!

L, i Ky =n;/L;

yi
1) ckopocth npoasmxenus TII Ha i-1-om
ydacTtke (MpH 3alOJHEHUH 1-TO y4acTKa) Orpe-

JEJNSAETCS B 3aBUCUMOCTU OT IJIOTHOCTH Kij
(ycpenHeHHO# 10 HeKOTOpOIi unHE L nepero-
Ha, BKJIIOYAIOIIET0 y4acTOK) U UMHTHPYETCS
COOTHOIIIEHUEM

Vt,i—l =Vmax - 9817 Rt'i ) (2)

rac me - MaKCHMaJIbHas IIJIaHOBasA CKOPOCTHb

TII, &,, - ko2dduuuenT nponopUUOHAILHOCTH

C PasMCPHOCTBIO «KPaCCTOAHUC B KBaJpare, 1c-
JICHHOC Ha YUCJIO TPAHCIIOPTHLIX CPEACTB U BPC-
M,

Hcnonp30BaHue TEXHOJIOTUH OOBEKTHO-
OPUCHTHUPOBAHHOI'O ITPOCKTUPOBAHUS ITO3BOJIN-
JIO pCUINTD 3aia9y p33pa6OTKI/I TaKCOHOMMHNYECC-
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KHX MOJIeJIeH HHCTPYMEHTAJIbHBIX KJIaCCOB MO/~
TEP’KKHU CpeJibl MOAETHPOBAHUS HHTEIUICKTYal b=
HOU TPAHCIOPTHOW CHUCTEMBI JJIs IPOBEACHUS
UCCIIeIOBaHUN YIPABICHUS TPAHCIOPTHBIMHU
norokamu Ha Y/IC . Camapsi [11, 12, 13, 14].
COM u OLE-TexHOIOTHH, UCTIONB3yeMBbIE B pa3-
paboTaHHOM cucTeMe, TO3BOJISIOT MTOJTyYSHHBIE
B IIPOLIECCE MOJICTUPOBAHMS JTaHHbIE TIepeaTh
B MS Word u MS EXxcel B Buiie roToBBIX TOKY-
MEHTOB.

B Hacrosiee Bpemst pazpaboTaH MHUIIOT-
MIPOEKT CUCTEMbI MOACIUPOBAHUS KOOPAUHHPO-
BAaHHOTO YIPaBJICHHUS TPAHCIIOPTHBIMU MTOTOKA-
MU, KOTOPBIH MPOXOAUT anpoOaIuio B OTAese-
HUH JIOPOXKHOTO HAA30pa FOPOJCKOTO OTIeNa
I'MbaJl YB/ r. Camapsi.
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ROAD TRAFFIC SIMULATION IN THE INTELLECTUAL TRANSPORT SYSTEM
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A smulation system for road traffic control is introduced. Algorithms of local and coordinated control are
described. An average delay of avehicle at a crossroad was chosen as the basic optimality criterion.
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