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[ocTanoBka nmpodJiemMbl. B Hamm qHE BONIPOC yIpaBieHUS TPAHCIIOPTHBIMH ITOTOKAMH YIIMYHO-
nopoxnoii cetn (YIIC) crout kpaitHe ocTpo. Ita mpobiieMa KacaeTcsi MHOTHX HACEIEHHBIX IYHKTOB,
HO OCOOEHHO YacTO C HeH CTAJIKUBAIOTCS KUTEIH OOJBIINX TOPOAOB. 3HAUUTEIHHBIN POCT KOJIMYECTBA
JUYHBIX U OOIIECTBEHHBIX CPEJICTB TPAHCIIOPTA MPHUBENO K YPE3MEPHON 3arpyKEHHOCTH TOPOJICKHUX
JIOpOT, NIUTEIHHBIM OCTAHOBKAM JIBIDKEHHs, MpoOJieMaM TpH TNEepeIBIKEHHUH TEmeX0A0B, POCTY
YHCIIa aBapUil 1 MHOTUM JPYTUM HETaTHBHBIM MOCIIECTBUSIM.

Ocoboe BHUMaHHE B CHCTEME YIIPaBJICHUS NOPOXKHBIM ABMKCHHEM YAEIACTCS TPAaHCIIOPTHOMY
MOTOKY, COCTOSIIIIEMY M3 TPAHCIIOPTHBIX CPEACTB (aBTOMOOMIICH, MOTOIMKIIOB, TPaMBAeB, aBTOOYCOB U
Ip). AHaNIU3 TOPOXKHOW CUTYaIlMH SIBISETCS JOBOJILHO TPYAOEMKHM MEPONPHUSATHEM, T.K. CHCTEMa
BKJIIOUaeT B ce0s 00IbII0e KOJHMYECTBO (PaKTOPOB, HE BCE U3 KOTOPHIX MOTYT OBITh JIETKO YUTEHBI IPU
TIIATEIHLHOM ONHCAaHWUU CIIOKHBIIEHCS cuTyanuu. Kpome Texandeckoro (hakropa, JOpOXKHasi CHCTEMaA
BKJIIOYAET B Ce0sl TaKkKe W CONMANIBHBINA[/], uTO ompenmenser e€ crerudUKy U JeiaeT yrnpaBicHHE
JIOBOJIHO TIPOOJIEMAaTUYHBIM.

AHanu3 JauTepaTyphl.V3BECTHRIH aMEpUKAaHCKUH CHEHUATUCTB O00JAacTH TPaHCIOPTHOM
umkeHepun [, Jpio B cBoeil MoHorpadMnHa TEMy TEOPHH TPAHCIOPTHBIX TOTOKOB IOIPOOHO
paccMaTpuBaeT AJIEMEHTH CUCTEMBIXBOIUTENh — aBTOMOOMIIb — I0pPOTa», a TakyKe MOJEH JABM)KEHUS
noTokoB[1]. ABTOp mom4épkuBaeT 0cOOYI0 POJIb COLMAIBHOTO (haKTOpa, BO MHOTOM ONPEICIISIOLICTO
MOBE/IEHUE TPAHCIIOPTHOTO MOTOKA.

B paborax COBpPEeMCHHBIX CHEIIHAIMCTOB B 00JIACTH TPAHCIIOPTA OMUCAHBI Pa3IMIHBIECIIOCOOBI
pETyJTUpPOBaHUS IBUKCHUS Ha CIIOKHBIX y3JIaX JOPOT U CKOPOCTHBIX MAaruCTPalsiX, a TaKKe METOJbI
MPOCKTHPOBAHKS YKOHOMHUYHBIX TPAHCIIOPTHBIX CHCTEM C BBICOKOM MPOMYCKHON CrocOOHOCTHIO[2].
MeToasl MaIIMHHON WMHTALMK JBW)KCHHS TPAHCIIOPTHBIX TIOTOKOB WPHUBEAEHH B KHUTAX
P. Kapra6aesa [3], B.Cunbsinosa [6], ®@. Xeiita [8]. PaOoTbl 3THX aBTOPOB HECOMHEHHO 3aCITyKUBAIOT
BHUMaHUS, OJHAKO MX HCcclenoBanus npoBoawinck 1o 1983 roga. K HacTosimemMy MOMEHTY Hayka B
3TOW 00JIACTH clienajia OONBIION IIar BIepe, YTO He MOTJIO He OTPa3sUThCS Ha CIIOCO0aX yIpaBIeHHS
TpaHcropToM. CerofHs CyImecTByeT O0IbII0e KOTMYECTBO CHEIMAIBHBIX CUCTEM JUTSI MOAETHPOBAHHUS
tpancnoptHeix motokoB Y/IC [5;9]. M3BecTHble mOmXompl K MOJACIUPOBAHHIO MOTYT OBITH
KJIACCU(UIIMPOBAHEI B 3aBUCHMOCTH OT YPOBHS [eTallM3allid W3y4aeMOoro TMpolecca Ha MOMIETH
MHUKPO- ¥ MAaKpOYPOBHH.

Mogenu MakpOypOBHS ONKCHIBAIOT BECh TPAHCIIOPTHBIM TMOTOK KakK €IWHOE IeNIoe, yYUTHIBAs
COBOKYITHOCTh BCEX TPAHCIIOPTHBIX CPEJCTB. 3HAYMMOHN XapaKTEPHCTUKON 3TOW MOJENH BHICTyHaeT
MHTEHCUBHOCTH JABIDKEHHUS. DTOT THI MOJENHM HamOoJjiee IeecooO0pa3HO MPUMEHSTh NpPU aHaIH3e
TPaHCIIOPTHOH CHCTEMBI OOJBIIOrO 00beMa, K MPUMEpPY, MAruCTPAIbHBIX U MEXPETHOHAIBHBIX
JIOPOYKHBIX CETEH.

Mogenn MHKPOYPOBHS TNMPUMEHHMBI B Cly4yae H3y4YeHHs] OTIENBHBIX TPAHCIOPTHBIX EIWHUIL
MOTOKA W B3aWMOJEHCTBHUS MEXITy HUMH. MOJIenn 3TOTO Kilacca IMOKa3bIBAIOT MTOBEICHNE OTIEIBHBIX
YYAaCTHUKOB JIOPOKHOTO IBMIKEHHS, MOJUMHSIOIIUXCS NpaBWIaM ABMKEHHS U B3aUMOJCHCTBUS
TPAHCIIOPTHBIX cpeacTB. llpaBuna moBeneHUs conIepKaT JOTOJIHHUTENBHBIE CTPATETHH IS
yIOpaBJIeHUS CKOPOCTHIO M YCKOpeHHeM. B Hacrosimee BpemMs MHUKPOMOJETH HCIIONB3YIOTCS IS
UMHTAIMKA TpaduKa Ha OTAETBbHBIX NEPEKPECTKax, YyJIWIax M JOPOXKHBIX y3JaX. YUHThIBAEMBIMH
mapamMeTpaMd B 3THUX CHCTEMax CIyXaT CKOPOCTh TNOTOKA, €ro MHTEHCUBHOCTH, XapaKTEPHUCTHUKU
TPaHCIIOPTHBIX CPEACTB M UCCIIEAYEMOTO yuacTKa goporu [4].
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O6e Mozenw MPUMEHHMBI Ha COBPEMEHHOM OJTalle HM3YYCHUS [BW)KEHHs, HO OOJIBIIMHCTBO
CYLIECTBYIOLINX CUCTEM MpeAHa3HAUEHBI JUIA OCTPOCHUS H UCCIICTIOBAHUS MOJIENIeH MUKPOYPOBHSI.

Heas crarbu. laTh onucaHue U 0XapaKTEepU30BaTh OCHOBHBIE IMPOTPAMMBI, HCIONb3YyEMbIE IS
MMUTAIlMOHHOTO ~ MHUKPOMOJEIHPOBaHMS  TpaHcmopTHoro 1motoka YJIC B COBpeMEHHOM
IPaloCTPOUTEIBHOM MPAKTHKE.

H3no:xenue matepuaja. Ilpouecc nocTpoeHUs! UMUTALMOHHONH MOJENH TPAHCIOPTHOTO MOTOKA
BKJIIO4aeT B ceds ciemyromue dTanel. Ha cragum moctaHOBKM HpoOs1eMbl HEOOXOIUMO IIOCTABUTh
eI TIPOEKTA, OTPEICIUTh H3YYaeMyI0 30HY, BEIOPAaTh BCIIOMOTATENIbHBIE CPEICTBA U BUJ OyAyIuei
monenu. Ha srtame cOopa nmaHHbIX HeoOxomuma uHGOpMaunus 00 MHTEHCUBHOCTH [IBHKECHHUS Ha
M3y4yaeMOM Y4YacTKe, KapThl M3yYaeMbIX Y4YacTKOB JOpOT, IIPOBEAEHHE HATYPHBIX MCCIICAOBaHMM.
CrienyromyM 3TaloM CIyXKHUT HENOCPEICTBEHHO IPOLIECC IOCTPOSHMs 0a30BOM MOJEIM Ha OCHOBE
JAHHBIX, TOJYYEeHHBIX B XOJI€ HATYPHBIX M3MEPEHHUH, M OLEHKa OCTOBEPHOCTH 3TUX JaHHBIX.
Heo0xonumMbpIM MOMEHTOM HCCIIEIOBAHUSI TaKXKeE SBJISETCS MPOBEPKa NOCTOBEPHOCTH PE3YJIbTAaTOB
n3MepeHnid. OKOHYATEeNbHBIM 3TallOM ABJISIETCS IOCTPOSHUE MOEIHM TPAHCIIOPTHOTO IIOTOKA C yU&TOM
BCEX UMEIOLINXCS JaHHBIX.

B Hamm gHM cymiecTByeT IOCTATOYHO MHOIO TEXHMYECKHX CPEICTB, CIYXKAIlUX C LEJNbI0
HOCTPOGHHSI MOJICIU TPAHCIIOPTHOTO MOTOKa (Tabis.1l). Bonblias 4acTh STHX MAaKETOB HAlpaBlcHA Ha
CO3JJaHUE€ MUKPOYPOBHEBOM Mozenu. J{Jis MOCTpOeHUsT JOPOKHBIX CUTAYLIMH, BKIIFOYAsl TPAHCIIOPTHHIE
y3J71bl, IHUPOKO K3BecTHO 0K0JI0 30 cooTBEeTCTBYIOMX cpeAcTB. IlpumepamumorytciykutslHSDM,
PARAMICS, AIMSUN, VISSIM, PLANSIM-T, AUTOBAHN,TRANSIMS, FLEXSYT-II,
INTEGRATION, SimTraffic 6, MITSIMuagp [11]. MHoro crenuaiucToB B JTaHHOW 001acTu
NOCTOSIHHO Pa0OTar0T Haj MOJEPHHU3AlMeld CYLIECTBYIOUIETO KOMIIBIOTEPHOrO 00eCHeUeHHsI.
BoNBIIMHCTBO MAaKeTOB MMEIOT KaK NMPEMMYIIEcTBA, TaK W HEAOCTAaTKH. lIporpammbl BBIIENSIOTCS
BBICOKMM YPOBHEM CIJIOKHOCTH, OJIHAKO yIOOHBIM IIOJIb30BAaTE€IbCKMM HHTEpdelicoM U OoabIIuM
HaOOpOM onuui, HEOOXOJUMBIX Ui MOJAEIMPOBAHMs, NMPOSKTUPOBAHUS, aHAIH3a M ONTUMH3ALUU
TPaHCTIIOPTHOH CeTH. BBIMOIHNM aHaIN3 CYILECTBYIOIINX KOMIBIOTEPHBIX IIPOTPaMM.

Tabruya 1
OcHognule KomMnvromepHvle npocpammol, UCNOIb3yeMble ons Modeﬂupoeayuﬂ mpaHcnopmmrozo
nomoka
NucTpymeHT Pa3paboTunk paSprg::KM OdunuaneHelii caiiT pazpaboTynka
Turner-Fairbank
IHSDM Highway Research CIIA http://www.fhwa.dot.gov/
Center
Spéigxll:/lclgs Quadstone Paramics | BenukoOpuranus http://www.paramics-online.com/
AIMSUN Trarésypsct);nSE[]rqglsa)tlon Ucnanus http://www.aimsun.com/
Vissim, Visum PTV AG I'epmanus http://www.ptvgroup.com/
Transportation, )
PLANSIM-T Divisioﬁ of (DOT) CIOA http://www.dupageco.org/
AUTOBAHN I'epmanus http://www.autobahn.nrw.de/
TRANSIMS TMIP CIIA http://www.fhwa.dot.gov/
Society for
FLEXSYT-II Computer benbrus http://trid.trb.org/
Simulation
SimTraffic 6 Trafflcwgre CIIA http://trafficware.infopop.cc/
Corporation
MIT Intelligent
MITSIM Transportation CIIA http://www-mtl.mit.edu/
Systems (ITS)
DKOHOMHKO-
MaTeMaTHUYCCKHUI CanK- B
IIK OI1 urctutyt PAH, 3A0 http://www.nipigrad.ru/
N [Terepbypr
«IletepOyprcxuit
HUIIUrpag»
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MHcTuTyT CHCTEMHOTO

TRANSNET ananmmsza PAH

Mocksa http://www.isa.ru/

Kpaitne monynsipHble KOMITBIOTEpPHBIE TpOTpamMMbl Ha Tepputopuu EBpocoroza 3to VISSIM,
PARAMICS m AIMSUN, co3maHHBIE IS TIOCTPOCHUS MOIEICH TOPOKHBIX CHTyaIlluii Ha
MHUKpOypoBHe. ONUIIeM UX OCHOBHBIC CBOMCTBA, YKa3bIBAIOUIHE HA CTENECHb MOAPOOHOCTH OMHCAHUS
MOJIEIUPYEMOIl CHTyalluld M €€ OTAENbHBIX EAWHHI, CIOCOOHOCTh MaKeTa padoTaTh C APYTHMHU
IporpaMMaMH, TPAaMOTHO U ITOJPOOHO 0TOOPAXKaTh Pe3yIbTUPYIOINE MaTEPHAIIBI.

IMprpammaAIMSUN  (TransportSimulationSystem) cosnanaBlcnianun. DTO cocTaBHas 4YacTh
umutaumonHoi cpensl GETRAM/AIMSUN, paspaboTanHas ajsi MOCTPOSHHST MOJENEH TOPOKHBIX
CHTyalluii MHKPOYPOBHS. DTOT MakeT Ha€T BO3MOXXKHOCTh C BBICOKOW CTENEHBIO TOYHOCTH
BOCIIPOM3BECTH JIIOOYI0 10 TEOMETPUYECKOH CIOKHOCTH JOPOKHYIO CHTyaluio Ojaromaps
BO3MOXXHOCTM OHJIAHH JOCTyHa K CYHIECTBYIOIIMM IU(PpoBeIM KapTam. CHcTema crocoOHa
JIETATM3UPOBAHHO TIOKa3bIBaTh IIOBEJCHUE KaKIAOTO TPAHCIOPTHOTO CPEICTBa B MOTOKE. Takoif
pEe3yJIBTAaT JOCTUTACTCS B Pe3yJIbTaTe y4€Ta BCeX M3BECTHBIX (PM3MUECKHUX MApaMEeTPOB U MPOILECCOB,
UMCIOIINX 3HAYHUTENILHOE BIHMSHHE Ha JBIKCHHE MOTOKA BIIEJIOM W Ha OTAETBbHBIC €r0 €JUHHUIIBL.
[IporpamMma oOecrieunBaeT MOMy4YeHHE MOAPOOHBIX IUIAHOB, CHHXPOHHU3MPOBAHHBIX C pPEATbHBIMHU
JIOPOKHBIMU CUTYallMsIMH, a TaKXXe OTBEYAMIIUX TpeOOBaHUAM Takux mporpamMm kak TRANSYT,
SYNCHRO u Nema. BcriomoratenbHble HHCTPYMEHTHI HHTepQeiica O3BONISIOT padoTaTh C TAKUMHU
cuctremamu kak C-Regelaar, SCATS, SCOOT. Pesynbrar paOoThl CHCTEMBI HAarJsITHO
BOCIIPOM3BOJIUTCS B BUJIE aHMMAIIMOHHBIX JIByMEPHBIX M TPEXMEpHBIX 00bekToB [10].

TpaHcriopTHBIE CpeACTBa B JA@HHOW KOMIIBIOTEPHOM cpefie JBIXKYTCS IO MaplipyTam,
o0ycioBiIeHHBIM BBIOpaHHOW MoJenbio. MHcTpyMeHTHIAIMSUN Takke MO3BONAIOT aBTOMOOHIISM
M3MEHATh W3HAYaIbHO BBHIOpAHHBIC JTUHUM MapUIPYTOB COTJIACHO BIMSHHIO TOPOXHBIX YCIOBUH U
00CTaHOBKH. JTa Onmus Aa&T BO3MOXHOCTh PacIpeeTIeHIsI TPAHCTIOPTHBIX TTOTOKOB 9BPUCTUYECKIM
CII0COOOM.

PARAMICS (PARAllel MICroscopic Simulation) — KOMIUIEKCHBIII TakeT Mporpamm,
paspabotanHii B BenmkoOpuTaHMM IJISI TIOCTPOGHHS MHKPOMOJENEH ITOPOXKHBIX CHTYAIlHH.
IMporpamma ma€r BO3MOXKHOCTH IOIPOOHOTO MOJCIMPOBAHMS MEPETPYKEHHBIX Marucrpaiei,
TPAaHCIOPTHBIX ~ Y3JI0B, PEryJMpyeMbIX M HEPEryJIHpPYEeMBIX IEpPEKPECTKOB, MPENOCTaBISET
BO3MOXKHOCTh aHalIW3a ¥ ONTHMH3ALMM JBIDKCHUS TPAHCIIOPTHOrO IMOTOKa. [laker Hamboiee
HCIIONb3yeM B AMeprike u Benmukobpurannu [14].

S-Paramics— 3T0 KOMIbIOTEpHAs CHCTEMa, KOTOpas MO3BOJSIET MOJCIUPOBATh OT/CIbHBIC
KOMITOHEHTBI JBIIKYILET0Cs TPAHCIIOPTHOTO OTOKA MM MOTOKA, 3aTPYAHEHHOTO B CBOEM JBIKCHHU.
[Mporpamma naét HarISIHYIO KapTUHY IOPOKHOM CHUTyallMd B BHIE IBYMEPHBIX W TPEXMEPHBIX
MOJIeTiell TPaHCIIOPTHBIX CPEINCTB. Bochpou3BeneHne BHUICOPOIHKOB TakXKe BO3MOXKHO. S-
ParamicSyunTbiBaeT BIMSHHE TPAaHCIOPTHBIX CPEACTB — YYAaCTHUKOB JBIDKCHHUS Ipyr Ha Ipyra, a
TaKke WX KUHEMAaTHYECKHE CBOWCTBA, OCOOCHHOCTH JOPOXKHOTO TIOJIOTHA, TOPSIOK PabOTHI
cBeTo(hopoB, crielM(UKY MOBEACHHS BOIUTENEH B CIIOKUBIINXCS YCIOBHAX JIBIDKeHHUS. B pesynbrare
cucremMa
S-Paramics mo3BosisieT omucaTh, MPOAHATM3UPOBATh M ONTUMU3UPOBATH JBHKCHHE TPAHCIOPTHOTO
MIOTOKA BO M30€)KaHUE 3aTOPOB U aBapH.

VISSIM (PTV AG) — Hemenkuii MyJabTU(GYHKIMOHAIBHBIA TMAaKeT ISl HOCTPOCHUS MoJesei
JOPOKHBIX CHUTaylUH Ha MHUKpOypoBHe. [lakeT SBISeTCsl COCTaBHOM YacTbIO KOMIBIOTEPHOH Cpeabl
PTV VisionTrafficSuite, kotopas Takxe Brmodaer PTVVisum, npemaHasHaueHHYIO /i aHAIM3a W
IPOTHO3UPOBAHUS JOPOXKHBIX cutTyauuii, uPTVVIStro, ciyxamryro mais H3y4eHHs HIyMOBBIX
XapaKTePUCTUK TPAHCIIOPTHBIX CPEACTB. MyNIbTHQYHKIHNOHATBLHOCTD JAHHOTO MaKeTa 3aKJII0YaeTcs B
CIIOCOOHOCTH CHCTEMBI OTOOpaXkaTh IISITh BHUJIOB B3aMOJCHCTBYIOIIMX YYaCTHUKOB JOPOXKHOTO
JIBH)KCHUSI: TPAHCIIOPTHBIE CpeCcTBa (ABTOMOOMIIH, aBTOOYCHI, IPY30BOi TPAHCIOPT), OOIIECTBEHHbIH
TpaHCHopT (TpaMBau W aBTOOYCHI), BEJOCHIICAbl M MOTOIMKIIBI, MEMIEXObl, PUKIIK. B mporpamme
UCTIONIB3YIOTCSA JaHHBIE MoAenn BuaepmMaHHa O TIOBeJIEHHMHM 4YeJOBEKa B TIpOLIECCe BOXKACHUS
tpaHcnopra. [IporpamMa crocoOHa CTpOHTH JIOOYI0 MO BEIHMYMHE TPAHCIIOPTHYIO CETh, HO MMEET
OTpaHUYEHHBIC BBIYUCIUTEIbHBIE BO3MOXHOCTU. [IpMeHEHHE AaHHOTO MHCTPYMEHTa MOXET OBITh
MOJE3HO Ha BCEX CTaAMAX paboT, CBA3aHHBIX C MH)XEHEPHBIMH MEpOINPUATHSIMU B 00JacTu
INPOCKTHPOBAHUS M  YCTPOMCTBA JOPOT, TPAJOCTPOUTEIBHBIX MPOEKTOB, TMpH pa3paboTke
IPOTHBOIOXXAPHBIX MPOEKTOB (MOJIEITMPOBAHUE CUTYAIMHU 3BaKyanuu). [IporpaMma BHIBOAUT OTYETHI
B BHJE TPEXMEPHBIX HM300pakeHHH. JTOT KOMIBIOTEPHBIH WHCTPYMEHT LIMPOKO HCIIOJIB3YETCS BO
MHOTHX CTpaHax MHpa, BKIto4asi Amepuky u EBpormy [13].
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IHSDM (Interactive Highway Safety Design Model) — amepukaHckoe KOMIBIOTEPHOE
oOecrieueHue, MperHa3HauYeHHOE ATl aHajiu3a 0e30IacHOCTH M TE€OMETPHUYECKOH Ienecoo0pa3sHOCTH
aBTOMOOMJIBHBIX JOPOT. OTO 3(QQEKTUBHBI HHCTPYMEHT, HCIOJb3YEMBIH Ha CTaaud NPHHATHUS
BOXHBIX pEIICHHH B 00JacTH NOpPOXHON WHxeHepuu. OH MOMOraeT JaTh OIEHKY O€30MacHOCTH M
Ka4yecTBa SKCIUTyaTallHOHHBIX XapaKTEPUCTHK CYIIECTBYIOIUX MU MPOEKTHUPYEMBIX JOPOT.

MITSIM (MITSIMLab) — naker js1 aHanu3a U NPOSKTUPOBAHUS THHAMUYECCKUAX TPAHCIIOPTHBIX
CHUCTEM, pa3pabOTaHHBIH B AMEpPHKE W COCTOSIIMH W3 JBYX OCHOBHBIX KOMIIOHECHTOB.
TrafficManagemantSystem (TMS), kotopas MoAeIHpyeT CETKy MapIIPyTOB, YUYUTBHIBas 3HAKH
cBeTOGOpPOB M TMpaBWia JABMXKEHUS. BTOpol dacTbio makeTra SBISETCSAIPOrpamMMa, CTPOSILas
mukpomonaean Tpaduka MITSIM, u wusoOpaxkaromas eIMHUYHBIC TPAHCIOPTHBIC CPEICTRA,
JBIKYILUECS 110 33aHHbIM MapipyTam. [ToBeJieHue BOUTENs Takke yuuTbiBaeTcs [12].

TRAN-SIMS (Los Alamos National Laboratory) — wuHCTpyMEHT MHKpPOMOAEIUPOBAHMUS,
UCTIONB3YIOMMKM  areHTHBId  Meton. [laker mpousBenéH B Mekcuke. HM3yuaemas cucrema
IIPEICTABIAECTCS. B BHAE MHOXKECTBA AareHTOB, IPOSBIIONIMXCS HE3aBUCUMO Jpyr OT Jpyra.
JuHamMuueckie W3MEHEHUs] BO BCEl cHCTeMe SIBIAIOTCS PE3yJIbTaTOM OTHACNBHBIX MOBEICHUH BCEX
eauHUI cucteMsl. [IporpaMma gaét BO3MOXXHOCTH POAHAIM3UPOBATH JOPOXKHYIO CUTYALUIO C LIETIbIO
€€ ONTHMH3ALUY.

BeiBoa. Omnmcanve W yIOpaBlICHHWE pealbHBIMH TPAHCHOPTHBIMH IIOTOKaMH  JIOBOJIEHO
npoOeMaTHYHO B CBSI3U C psAAoM (GakTopoB. K HUM MOXHO OTHECTH HEBO3MOKHOCTH AATh TOUYHYIO
XapaKTePUCTUKY AOPOKHOM CHUCTEMBI M3-32 OOJBIIOrO KOJIMYECTBA MApaMETPOB, KOTOPbIE TPYIHO
yaectb. K mpuMmepy, HeCTallMOHAPHOCTh TPAHCHOPTHBIX IOTOKOB, WX 3aBHCUMOCTH OT BPEMEHHBIX
(hakTOpOB: Ce30Ha, AHS HEJETU U BPEMEHH CYTOK U T.1.

HmutanyoHHoe MOJENUpPOBaHHME AWHAMHUKH TPAHCIIOPTHOTO IIOTOKA C  HCIHOJIb30BAHHEM
KOMITBIOTEPHBIX IIAKETOB 3HAYUTEJIFHO YIPOILIAET MPOLECC €ro U3YUYEeHUs] U KOHTPOJsL. MHCTpyMEeHTHI
MIO3BOJISIIOT HATJISAHO MPEJCTABUTH JBIKEHHE KAXKIOTO OTHENBHOTO aBTOMOOHIISI B TIOTOKE, OLCHUTh
3¢ PEKTUBHOCT MPUHATHIX PELICHNH, HANIPABJICHHBIX Ha yIy4IIeHHE OPTaHU3alUH IBHKECHHUSI.

bnaronmapst mpocToTe HMCIONB30BaHMSA, BBICOKOM aJalTUBHOCTH, CIOCOOHOCTH CTPOUTH MOJENH,
HauOoyiee MPHUOIIKEHHBIE K pealibHbIM, HauW0OJee TOMYyJSAPHBIMH Ha CErOAHSIIHUN JICHb
mporpaMMaM# Jjisl MOZAETHPOBAaHUS TPaHCIOPTHBIX mOToKoB sBisitoress VISSIM, PARAMICS u
AIMSUN.
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SUMMARY

Problem statement. Managing the vehicle flow is a serious problem nowadays. It is a
guestionable task because of the number of parameters needed to be taken into account.

Analyzing of the resent research. Attempts to produce a mathematical theory of traffic flow date
back to the 1920s, when Frank Knight first produced an analysis of traffic equilibrium, which was
refined into Wardrop's first and second principles of equilibrium in 1952.

A lot of scientists all over the world such as R. Kartabaev, V. Syl'yanov, F. Kheyta, D. Dryu et al.
were working on the problem of traffic control. However, their research was being conducted long
ago. In the modern world the new software has been developed to make the traffic flow managing
process easier. The existing simulation tools are divided into two: macro- and micromodels.

Research objective. The aim of the article is to classify main modern traffic simulation tools and
give the description of them. The author characterises the main steps to be done for traffic flow
estimation and control.

Conclusions. Even with the advent of significant computer processing power, nowadays there has
been no satisfactory general theory that can be consistently applied to real traffic flow conditions.
Current traffic models use a mixture of empirical and theoretical techniques. These models are then
developed into traffic forecasts, to take account of proposed local or major changes, such as increased
vehicle use, changes in land use or changes in mode of transport, and to identify areas of congestion
where the network needs to be adjusted.

A considerable quantity of motor cars has recently appeared. Traffic phenomena are complex and
nonlinear, depending on the interactions of a large number of vehicles. Due to the individual reactions
of human drivers, vehicles do not interact simply following the laws of mechanics, but rather show
phenomena of cluster formation and shock wave propagation, both forward and backward, depending
on vehicle density in a given area. Some mathematical models in traffic flow make use of a vertical
gueue assumption, where the vehicles along a congested link do not spill back along the length of the
link.Modern simulation tools description and classification is done in the main part.Due to the use
simlicity, high adaptivity, qualitative modelling, the most used and popular tools are VISSIM,
PARAMICS u AIMSUN.
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