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CocraBurens K.T.H. ®eodpunoBa A.A.

[IpencraBneHsl 3Tanbl U3yYEHHs paclpelieleHus TPAHCIIOPTHBIX IMOTOKOB C
MCIIONIb30BaHUEM pa3HBIX Mojelneil BbiOOopa MapmipyTa. PaccmoTpeHHBIE MOaenu
BbIOOpa MapuipyTa o00JaJaloT CIEAYIOIIMMU CBOWCTBAMM: pEIIAIOT IMpodsieMy
BBIOOpa COBIMAJAIOIINX IO CTOMMOCTH albTepHATHBHBIX MAapIIPyTOB; MOTYT OBITH
MCIIOJIb30BaHbI JIJIs1 IPOTHO3UPOBAHUS PACIPEICIICHUS HA TPAHCIIOPTHBIX MOTOKOB HA
oompmmmx YJIC, He TpeOyIOT 3HAUMTENBHBIX 3aTpaT pPEecypcoB IMPOrpaMMHOIO
o0OecriedyeHus, TNPUMEHUMBI B HaumOOJee pPaCIpPOCTPAHEHHBIX MPOrPAMMHBIX
MPOAYKTaX MOJETHUPOBAHUS TIOPOKHOTO JBMKCHHUS.

Paccuntanpl Ha CTyAEHTOB, OOy4YalOIIMXCS IO HANpaBICHUIO MOJITOTOBKU

23.04.01«TexHONOTHS TPAHCTIOPTHBIX MPOLIECCOBY
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BBEJAEHUE

[Ipu pemieHnn 3a1ay pacupenesieHus] TPAHCHOPTHBIX MOTOKOB BO BPEMEHU U
MIPOCTPAHCTBE BHIOOP MPUMEHSEMON TPAHCIIOPTHOW MOJIETH MOYXHO TPEICTaBUTH B
BHUJIE TOCIEI0BATEIbHOCTH JIEUCTBUM, TMPEIACTABICHHOW Ha pUCYHKE 1, OCHOBOM
pa3elieHUs] KOTOPBIX CIYKUT METOJ MPOTHO3WPOBAHMS TPAHCHOPTHOTO CIpoca -
CTaTUYECKOE U TUHAMUYECKOE PACIIPEAECICHUS.

Cratudeckoe pacnpeielieHUE OCHOBAaHO HA OIPEAEICHHOM pPABHOBECHOM
3HAYEHUU 3aTpaT Ha AJIEMEHTE CETU B COOTBETCTBUHU C U3BECTHBIMU MOBEAECHYECKUMU
MPaBUJIAMH.

Jlunamuyeckoe pacrnpeneseHue SBIsSeTCs O0O0O0OIIEHUEM CTaTHYECKOTo, |
OCHOBAHO TMOBEIAEHYECKUX MOJENAX, YUYUTHIBAIOIINX HW3MEHSIOIIMECS BO BPEMEHU

JaHHBIC XapPaKTCPUCTUK TPAHCIIOPTHBIX IIOTOKOB.

Mopean pacripeeaeHns TPAHCIOPTHBIX

L]
CTaTHYCCKas ®  KJIaCCHUYECKOe | TIOTOKOB |

MG Ii’]jlch MaTeMaTHYeCKOe
. %’aquHa J IPOrPaMMHUPOBAHHE
CTaTHYecKast ¢ BapuallonHoe azmep
CTOMMOCTb Y4aCTKOB MCHUCIICHUC M3yuCHHE KOH(UTypaITHs
®  MoJeNH TPaHCIIOPTHOTO i
YJC c 3atopamu u p Y paccMmaTpuBaeMoi
663 X COMPAKEHHOCTH crpoca %%[C
na [ CYITOM yer L .
¢)yHKHHH pacnpeenenue e Node -Link
CTOUMOCTH TPAHCIOPTHBIX i
HeT e Junction
€T noroxoB 3aBucuT 22 Junctio
OT BpeMeHH iteraction
TeTEPMHHUPOBAHHBIE noesnku, TTime
CTaTHYCCKUE MO,U.CJ'[I/y\ |
CTaTUYECKOe JIUHAMHUYECKOe “eTﬁﬁﬂﬁggggﬁgg o
pacrmpesieieHue pacmpeienieHue MOJIenH

CTOXaCTUYCCKHEC
CTAaTUYCCKHUEC MOICITN

o [lonueiimee
CTOXaCTHYECKOE

CTOXaCTUYCCKHEC
JAHAMHWYCCKHUEC
MOCIn

® MareMaTH4YecKoe
MPOrpaMMHUPOBAHUE

e TeopMs ouepesieit

e BapHAIMOHHOE
HCYMCIIEHHE

PpaBHOBECHOE

pacmpeneneHue
e Mojenu mporuecca

®  CeTeBbIC MOJICIH

® HECPAaBHOBECHBIC
MOJIEIH

® JIMHAMUYECKOE
MPOrpaMMHUpPOBAHUE

®  VMHTALOHHOE
MOJIEIIMPOBaHKE

AnaATTHDOBEHHbIC KOMOMHHUPOBAHHBIE
A — MOJIENH

e MojenH BeIOOpa * Mozenu
Mapuipyta _ HUMHTAIHOHHOTO
®  MOJEIH TOBEJCHHUS MO/IC/IUPOBAHHUST
BOJUTEIIS I10JIb30BATEIBCKOTO
PpaBHOBeCHsI

Pucynok 1 - Knaccudukanus Mmozenei pacnpeneneHus TpaHCIOPTHBIX TOTOKOB Ha
OCHOBE U3YUYEHHUSI TPAHCIIOPTHOIO CIpOca
3a mocieaHue HECKOJIBbKO AECATUIIETHH, pa3IMyHble MOJEIM pPaCIpeAeIICHUs
TPAHCIOPTHBIX  IMOTOKOB ObUIM  pa3paboTaHbl HUCXOId U3  JIUHAMHYECKHX

XapaKTEPUCTHK TPAHCIIOPTHBIX MOTOKOB, CTOXAaCTUYHOCTU MPHUHATHS PELICHUN



BOJUTEIISIMU, TPOTHO3UPOBAHWW OIMMOOK BOAWTENS TIPU pacdyeTe BpPEMEHH
NIEPEIBUKCHISI TI0 MapIIPYTYy.

B ocHOBy pa3BuTus HampaBiCHHUS W3YYCHHS W CO3JaHHS MojeJed BbIOOpa
MapiipyTa ABHKEHUS JIETJIW pPa3padOTKH TaKWX HW3BECTHEHUIINX B COBPEMEHHOM
TPAHCIOPTHON Hayke yueHbIX Kak Cascetta; Lam; Nuzzolo u Russo; Jayakrishnan,
McNally u Marar; Pallottino; Wu, Florian u Marcotte; Spiess u Florian; a raxxe Ben-
Akiva u Lerman, 6asupyromnecst Ha UJCH MPEACTABICHUS YIUIHO-TOPOKHON CETH B

BHUAC OPUCHTUPOBAHHOTI'O rpa(ba, BCPIIMHAMHU KOTOPOT O ABJIIOTCA IICPCKPCCTKU.

Bo3nukias H€O6XOILI/IMOCTB IIpUuCBanBaHUA 0OJIBIIIOTO KOJIMYECTBA anI/I6YTOB
BC€pIIMHAM rpa(ba HC HalUIa IIOATBCPKACHUA B CYHICCTBYIOIICM B TO BpPEM:A
IIporpaMMHOM o0ecreueHnu 110 MOACIUPOBAHNUIO JOPOKHOI'O IBHKCHUA (HaHpI/IMep,
Urban Transportation Planning System (UTPS, 1986)) [22] u mnotpeboBaia
aJgarTalinmn MOI[GHGfI K pC€aJIbHBIM YCJIOBHUAM, YTO KW SABHUJIOCH OCHOBOIIOJIArarOIM

ATanoM B MOSIBJICHUH MO/JIENeil BbIOOpa MapuIpyTa.

JlabopaTtopnas paGora 1

Tema: «M3ydyenue pacnpenesieHuss TPaHCIIOPTHBIX TOTOKOB € UCIIOJIb30BaHUEM

MozeNu BbiOopa MapiipyTa Proportional»

IIponopyuonanvnas mooens. BeposTHOCTh BbIOOpa Mapmipyta P u3
MHOKECTBa aNbTEPHATUBHBIX MapmpyToB K, rae Kk € K., MoxeT OBITh BBIYHCIICHA
KaK:

CP*
P=c
- 2CRT

lekK;

1)

rne CP. — croumocTs MapupyTa i.

o - mapaMeTp BO3MOXKHOCTU BblOOpa MapuipyTa. Ecnna =1, To BEpOSATHOCTh

BBIOOpA MapuipyTa OOpaTHO MPOMOPIIMOHATBHA CTOMMOCTH JBHKCHHUS IO STOMY

MapIpyTy.



B nporpamme AIMSUN Obu1 poBeieH psAl SKCIIEPUMEHTOB 10 OIMPEICICHUIO
BIUAHUS < -(paKTOpa Ha BEPOSTHOCTH BIOOpA MapIIpyTa ¢ HAUMEHBIIUM BpEMEHEM
NepeIBIKEHUS 10 HEMY, PE3yJIbTaThl KOTOPOTO MpeAcTaBieHbl B Tabnuie 1.

Tabnmuma 1 - Bnusnue o -daxtopa Ha BEpOATHOCTH BhIOOpa MaplipyTa B

HpOHOpHHOH&J’IBHOﬁ MOJICIIN.

Mapupyr 1 Mapuipyt 2
CToumMoCTh Mapupyta, | 300 cex 240 cex
PathCosts
a -(akrop BepositHocTs P, BepositHocts P,
0 0,5 0,5
0,2 0,4888447 0,5111553
0,4 0.4777004 0,5222996
0,6 0.4665754 0,5334216
0,8 0.4554894 0.5445106
1,0 0.4444444 0.5555556
1,2 0.4334541 0,5665459
14 0.4225288 0,5774712
1,6 0.41167S8 0.58S3212
1,8 0.4009140 0.5990860
2,0 0.3902439 0.6097561
2,2 0.3796778 0.6203222
2,4 0.3692246 0.6307754
2,6 0.3588927 0.6411073
2,8 0.3486901 0.6513099
3,0 0.3386243 0.6613757
3,4 0.3287025 0.6712975
3,6 0.3189312 0.6810688
3,8 0.3093165 0.6906S35
4,0 0.2998640 0.7001360

AHaM3 MOJAENM TMOKaszajl, YTO uepe3 Ha3HaueHHue « -(pakropa MOXKHO
YUYUTBHIBATh BIIMSHHUC HM3MECHCHUN BpPEMCHHU IIEPEIABIDKCHHS MapIIPYTy Ha BBIOOD

BOJIUTEJIEN.



QPG MAPIPY 1 A

O

!-:,'|1-:|'-

1000 L
Y, Puseina cTomMOcTH MapupyTor A on B

— Y — — o=l - =2

Pucynok 2 - 3meHeHue BepOsITHOCTH BBIOOpA MapIIpyTa JIBUKECHUS B

HpOHOpHHOHaHBHOﬁ MOACIIN

JlabopaTtopHnasi pa6ora 2

Tewma: ((I/I3y‘-ICHI/IC pacipcaciiCHus TPAaHCIIOPTHLIX IIOTOKOB C UCIIOJIb30BAHUCM

MoeNd BbiOopa MapuipyTa Logity»

Mooenv noeum-npeobpazosanusi (L0Ogit). BeposTHOCTH BbIOOpa MapIipyTa

P u3 MHOXecTBa anbTepHATUBHBIX MapmpytoB K, tme ke K,, moxer OBITH

BBIYHCJICHA KaK:

B 1

1k

(2)

V, -IIPHHUMAaEeMasi BBITOJJHOCTh aJIbTEPHATUBHOTO My TH
v, =—CP /3600, rne CP — ctoumocTs MapuipyTa | .

Im 6 (akTophl, OTBEYAIOIIHE 3a BHOCHMBIC BOIUTEIEM B XOZ IBIKCHHS
W3MEHEHUS;
@<l - anbTepHATHBHBIE MApPUIPYThl BHIOMPAIOTCS M3 OOJBIIOTO KOJMYECTBA

AOIIYCTUMBIX MapHIPpyTOB,



> 1 — anpTepHATUBHBIE MapPIUIPYThl BHIOUPAIOTCS M3 MEHBIIETO KOJUYECTBA

JIOTTYCTUMBIX MapIIPYTOB.

1

N

ARIBOpa MapipyTa

BeposiHocTh

.—’.
—

R

/
——

7
7

s

Pucynok 3 - U3meHeHue BepOSITHOCTH BHIOOpA MapIiIpyTa JIBUKEHUS B MOJIEIH

Tabmuua 2 - Buusaue 6@-daktopa Ha BEpOSATHOCTH BBIOOpa MapiipyTa B

/
4.

Pasiuia CTONMOCTH MapIipy TOB

HOFHT-Hp€O6paSOBaHI/IH

MOJIEIIN JIOTUT-TIPEOOPa30BAHUS.

Mapuipyr 1

Mapuipyt 2

Croumocts mMapupyra, CP,

300 cex

240 cek

0 -daxrop BepostaocTs P Bepostrocts P,
1 0.495833 0.504167
10 0.458430 0.541570
20 0.417430 0.582570
30 0.377541 0.622459
40 0.339244 0.660756
50 0.302941 0.697059
60 0.268941 0.731059
100 0.158869 0.841131
500 0.000240 0.999760
1000 0 1

2000 0 1

3600 0 1




JlabopaTopnas paGora 3

Tewma: ((I/ISY‘IGHI/Ie pacipcaciiCHus TPaHCIIOPTHLIX IIOTOKOB C UCIIOJIb30BAHUCM

MoJienu Beidopa mapipyta C-Logity»

Hcnpasnennas mooenv noeum — npeobpaszosanus (C-Logit). Jlannas
MOJIeJIb IPUMEHSETCS JJI1 BO3MOKHOCTH BBIOOpa MapuipyTa Ha OOJIBIINX JOPOKHBIX
CETAX, TJIe UMEIOTCS OOJBIIIOE YUCIIO AIbTEPHATUBHBIX MapIIPyTOB, U BEPOSITHOCTH
COBTAJICHUS ITUX MapIIPyTOB BBICOKA.

BepositHocTs  BbIOOpa Mapuipyta P U3 MHOXeCTBa ajlbTEpHATHUBHBIX

mapuipyToB K, raek € K,, MoxeT ObITh BBIYKCIICHA KaK:

@?(%CF)
R= oo (3)
e
leK;
rne CF, — mnpuHumaercss kak oOoOmarommid (GakTop s pa3iddHbIX

MapampyToB, IIpsAMO HpOHOpHHOHaHBHBIﬁ CTCIICHH  COBIIAJACHHMA  CTOMMOCTH

MapuipyToB,

CF =4-In); L

1/2y1/2
lekK; LI Lk

(4)

B — dakrop, onpenensiorumii crenens BuusHus CF, mpu wcmonb3oBaHUH

OKCIIOHCHITUATBLHON 3aBUCHUMOCTH. OKa3bIBacT OOJIBIIOE BIMSHUE HA BEPOSTHOCTH
BBIOOpA TOJIE3HOTO MYTH (C HAUMEHBIIUMH 3aTpaTaMu BPEMEHH), MIPUYEM YEM STOT
(daxTop OoJibille, TEM OOJIbIIIE BEPOSTHOCTh BHIOOpA JJIMHHBIX, HO HECOBIAIAIOIINX
IIyTEW, BMECTO KpaTUyalIlInX, HO COBIIAIAOIINX Iy TEH.

¥ — MOJOXKUTEIbHBIN (PaKTOp, OKa3bIBAIOLIMI BIMSAHUE, MEHbILIEE, YeM (PaKTop

B

Jnst u3ydeHuss MOJENIN HCIOJIb30BANACh CETh, COCTOSINAS M3 YEThIPEX
aNbTEPHATUBHBIX MapPILIPYTOB, PA3IMYAEMBIX [0 JJIMHE U BPEMEHU NEPEIBHXKEHHUS TI0
HuM (Pucynok 4). Pe3ynpTaThl 3KCHEpUMEHTa IO OINPEACICHUI0 BEPOSTHOCTH

BBIOOpA MapIIPyTOB MPECTaBICHBI B TAOIHUIE 3.



PucyHnok 4 - Cxema MOJENHPYEMBIX albTEPHATUBHBIX MapIIPyTOB

[SF]

Tabmuua 3 - OnpezencHue BEpOATHOCTH BbIOOpa MapiipyTa B mozenu C-Logit

Mapuipyr 1 Mapuipyt 2 Mapupyr 1 Mapuipyt 2
CronMocCTh 540 cex 600 cex 720 cex 900 cex
mapupyra, CP,
CF, 0.126519 0.135793 0.121803 0.039960
Logit
0 -paxrop BepositHocts P, BepositHocts P, BepositHocts P, | Beposithocts P,
1 0.260448 0.256143 0.24774 0.235663
10 0.354498 0.300076 6 0.215014 0.130412
20 0.450502 0.322799 0.165730 0.060969
30 0.532071 0.322717 0.118721 0.026490
40 0.599856 0.307976 0.081182 0.010987
50 0.656417 0.285278 0.053882 0.004423
60 0.704153 0.259044 0.035058 0.001745
100 0.836359 0.157968 0.005635 0.000038
500 0.999760 0.000240 1.3885E-11 1.9283E-22
1000 1 0 0 0
2000 1 0 0 0
3600 1 0 0 0
C-Logit
1 0.255313 0.248775 0.244009 0.251904
10 0.304733 0.235104 0.193755 0.266408
20 0.361823 0.215366 0.146274 0.276536
30 0.419388 0.192592 0.107800 0.280220
40 0.475769 0.168562 0.077756 0.277912
50 0.529683 0.144784 0.055041 0.270492
60 0.580249 0.122365 0.038337 0.259049
100 0.742779 0.055497 0.008021 0.193704
500 0.998793 0.000002 0.000000 0.001205
1000 0.999999 0.000000 0.000000 0.000001
2000 1.000000 0.000000 0.000000 0.000003
3600 1.000000 0.000000 0.000000 0.000000




JlabopaTropHasi paGora 4

Tema: «OnieHKa U3MEHEHUS TAPAMETPOB TPAHCIIOPTHOT'O MOTOKA MPU UCIOJIb30BAaHUHU

Pa3HbIX MOJIeJIei BRIOOpa MapIIPyTa

C nomomipto nporpammbl AIMSUN NG mpu mpoBeneHuN dKCIIEpUMEHTa IO
MOJEIIUPOBAHUIO JTOPOKHOTO JIBHKEHHSI Ha y4acTKE JOPOKHOW CETH OLICHHBAIOCH
BIMSHUE HA W3MEHEHHE KadecTBa MopokHOTo aBrkeHus 50 u 100% TpaHCHOPTHBIX
CPEICTB, PYKOBOJCTBYIOIIMXCSI OMNEPATUBHON NEPCOHU(PUIUPOBAHHON JOPOKHOU
uHpopMarmen, npenoctasisgemoit ¢ nomoibio 3UC. B kauectBe moneneit BbiOopa
MaplipyTa JABM)KEHUS OBUIM BbIOpaHbl CJIEAYIOLIME: MOJENb (PUKCUPOBAHHOTO
BbIOOpa MapuipyTa, MOJENb JIOTUT-IpeoOpazoBanus. Jlyig aHanmu3a pacnpeneseHus
JBUKEHUSI TPAHCIOPTHBIX CPEJICTB MO JAHHOMY YYacTKy CE€TH ObUIM BBIOpaHBI
MapupyTsl A u B, qnuaHON 551M u 657 M, coorBeTcTBeHHO. CXeMa MapUIpyTOB

MpeJICTaBIICHA HA PUCYHKE 1.

= = = > - MapupyT A;
= - mapupyr B.

Pucynok 5 - Cxema MoAenMpyeMbIX MapIIpyTOB JBUKECHHUS.

B nmpomecce MomenupoBaHusS JIOPOKHOTO JBMXKEHUS 10 HM3YUYEHHIO
pacnpenenieHus: TPAHCIIOPTHBIX MOTOKOB, OBIJIO YCTAHOBIIEHO, YTO OCOOOE BIIUSTHHE
OKa3bIBaCT TMapaMeTp, OICHUBAIOLIMNA BEC MPOIYCKHOM CIOCOOHOCTH ydacTKa CETH
nopor. M3meHssT 3HA4Y€HWs] JAHHOrO TlapaMeTpa, MOKHO BBISIBUTh KPUTEPHUHU,

BIIMSIOIIME HAa BBIOOp MaplIpyTa JBHXKEHUS B OINPEJCICHHBIA MOMEHT BpPEMEHH:



COCTOSIHHE YJIMYHO-IOPOKHOM CETH, OMpENEeNsionee BHIOOP HAMMEHBIIETO TI0
BPEMEHU WJIM KpaTyalIIero mo pacCTOSHUIO MaplipyTa, 3aJIePKKUA TPAHCIOPTHBIX
CPEICTB U JJIMHA OYepEeaH Ha MOJbe3AaX K CBETO(OPHBIM 00beKTaM, JHO0 >KeTaHue
BOJIUTENIS IBUTATHCS TOJIBKO IO MAaruCTpaJisiM Topoja.

PCBYJ'IBTaTLI OKCIICPUMCHTA 110 MOIACIIMPOBAHHUIO AOPOKHOI'O ABHKCHHA IIPHU

MCIIOJIb30BaHUH MOJIENEN BEIOOpa MapIIpyTa JBMKESHHsI IPUBEACHBI B Ta0muie 1.

Tadomura 1

Mopenb JIoruT-npeodpa3oBaHus

KomnaectBo TPaHCIIOPTHBIX CPEACTB, PYKOBOACTBYIOIINXCS I/IH(.]pOpMB.I_II/Ieﬁ () BI)IGOpe MapuipyTa, %

50 100
cw=100
Tuscr Konuyectso Tuicn KomnuvectBo
ver TPaHCIIOPTHBIX et TPaHCIOPTHBIX
pactera CTouMOCTh CPEIICTB, pactera CTOMMOCTB CPEICTB,
HOBOT'O Mappyt Ma 6 HOBOI'O Mapupyt 6
puipyTa BBIOPABILKX MapuipyTa BBIOPABILINX
MapiipyTa, JTAaHHBIA MapHipyTa, JIAaHHBIA
MHH Mapupyt, % MHH MapupyT, %
1 2 3 4 5 6 7 8
3 A max 11 3 A max 1
B min 89 B min 99
5 A max 10 5 A max 0
B min 90 B min 100
A max 63 A max 0
10 - 10 -
B min 36 B min 100
1 2 3 4 5 6 7 8
A max 19 A max 0
15 - 15 -
B min 80 B min 100
A max 42 A max 0
20 - 20 -
B min 58 B min 100
Monens norut-npeodpa3zoBaHus
KonudecTBo TPaHCTIOPTHBIX CPEICTB, PYKOBOJCTBYIONIMXCS HH(pOpMaILHei 0 BEIOOpe MapipyTa, %
50 100
cw=1
Ik Konuyectso Ik KomnuvectBo
acquTIa TPaHCTIOPTHBIX acquTIa TPAHCIIOPTHBIX
p CTOUMOCTBL CPEIICTB, p CTOMMOCTB CPEZCTB,
HOBOT'O Mapupyt AP 6 HOBOT'O Mapupyt 6
puipyTa BBIOPABILNX MapIuipyTa BBIOPABILNX
MaptpyTa, TTaHHBIH MaptipyTa, JTaHHBIA
MH MapuipyT, % MuH MapuipyT, %
3 A max 36 3 A max 31
B min 34 B min 68
5 A max 31 5 A max 35
B min 68 B min 65
A max 39 A max 34
10 - 10 :
B min 61 B min 66
A max 37 A max 39
15 - 15 -
B min 63 B min 61
A max 36 A max 37
20 - 20 -
B min 64 B min 63




Mopens (pUKCHPOBAHHOTO BEIOOpA MapIIPyTa ABIDKCHUS

KonudecTBo TpaHCTIOPTHBIX CPEJICTB, PYKOBOJCTBYIONIMXCS HH(pOPMaIMEH 0 BEIOOpe MapiupyTa, %

50

100

cw=1
i Konuyectso i KonuyectBo
acuera TPaHCIIOPTHBIX acueTa TPAHCTIOPTHBIX
P CtouMOCTh CPEIICTB, P CTouMOCTB CPEICTB,
HOBOT'O Mapupyt va 6 HOBOT'O Mapupyt 6
pipyTa BbIOpABILUX Maplipyra BbIOpaBILIMX
MapiipyTa, JTAaHHBIN MaptpyTa, JTQHHBII
MUH MUH
MapupyT, % MapuipyT, %
A max 0 A max 0
HE BJIMSCT - HE BJIUSIET -
B min 100 B min 100
Monenb GUKCUPOBaHHOTO BHIOOPA MapIIPyTa JBHKEHHS
p p pupy
KonnuecTBO TPaHCTIOPTHBIX CPENCTB, PYKOBOJCTBYIOIINXCS HH(OpMarmeit o BeiOope MappyTa, %
50 100
cw=100
Ik KomngectBo Ik KomuaectBo
acueTa TPaHCIIOPTHBIX acuera TPAHCIIOPTHBIX
p CTOUMOCTB CPEIICTB, p CTOMMOCTB CPEZCTB,
HOBOI'O Mappyt Ma 6 HOBOI'0 Mapupyt
puIpyTa BBIOpABIINX MapipyTa BBIOpaBIINX
MapripyTa, JIaHHBII MapuipyTa, JAHHBII
MUH MUH
MapuipyT, % MapuipyT, %
A max 0 A max 0
HE BIHSCT - HE BIIUSET -
B min 100 B min 100

CW - MapameTp, OLEHHUBAIOUINI BeC MPOIMYCKHON CIIOCOOHOCTU y4yacTKa CEeTU
nopor. IIpy yBennueHn 3Ha4eHUs JTaHHOTO ITapaMeTpa MOBBIIIAETCS JOCTOBEPHOCTD
IIPOTHO3UPOBAHUS MAPLIPYTa JIABUKECHUS.

Ha ocHOBaHMM NaHHBIX, MOJYYEHHBIX B IPOLECCE MOAECIUPOBAHUSA, MOMKHO
cIenaTh BBIBOJ: HA YYacTKax CETH JOpPOr, MalbIX [0 NPOTSHKEHHOCTH, INpPH
YMEHBIIICHUM BPEMEHU IIepecyeTa aJbTEPHATUBHOIO ITyTH JIBHKEHHsS BO3PAacTaeT
BEPOSITHOCTh BHIOOpPA HAWMEHBILIETO IO CTOMMOCTU MYTH 32 MPOMEXYTOK BPEMEHH,
PaBHBII LMKy pacdyera HOBOro mapupyra. CiaeaoBaTellbHO, IMKOBAas Harpyska Ha
AJIEMEHTHI TPAHCIIOPTHOM CETH CHUKAETCS B KpaTYallIue CPOKH.

[Io pesynbraTaM 3KCIEpPUMEHTA MO MOACIUPOBAHUIO JOPOKHOTO JIBUKEHUS
UCITI0JIb30BAaHUU rpaduxu

3aBUCUMOCTH OCHOBHLBIX XAPAKTCPHUCTUK TPAHCIIOPTHBIX TPAHCIIOPTHOI'O IIOTOKa OT

npu MOJICNIA  JIOTUT-TIPEOOpa30BaHUsS  MMOCTPOCHBI

HU3MCHCHHU IIapaMETpa, OOCHHUBAIOIICTO BCC HpOHYCKHOﬁ CITOCOOHOCTH y4dacCTKa CCTH

nopor (CW) (pucyHoK 6).



Fpa(pmc 3aBUCUMOCTH IINIOTHOCTHU TPAHCIIOPTHOTO ITOTOKA OT U3MCHCHMUA
BXOIOHBIX ITapaMCTPOB MOJICIIN

=——— >KcriepumeHT | =——B=—— sKcriepuMeHT 2

=
N
1

[N
P
= O
——>e

A T A

L 4
\
»
L {
N
-~
Ve
.\\
/
~
_| -
7

oo
.

TUIOTHOCTH TPAHCIIOPTHOI'O MMOTOKA, CH/KM
L -
© o1 O
1
P
—
N
< :\
]
//

&
n

~

T T T T T T T T T T T T T T T T T T I

3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

Inepuoa Mo ACJIMPpOBaHUsI, MUH

I'paduk 3aBUCUMOCTH CKOPOCTH TPAHCIIOPTHOTO MTOTOKA OT U3MEHEHUS
BXOJHBIX IMApaMETPOB MOJICIIN
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CKOPOCTb TPAHCIIOPTHOTO MOTOKA,
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nepuoa MoACIIMpOBaHusl, MUH

skcriepuMeHT 1:Mogens Logit, cw=1, mukn pacdera HOBOrO ITyTH
COCTABJISIET 3 MUHYTHI;
= = = okcnepumeHT 2:Mogenp Logit, cw=100, uuki pacyera HOBOIO IIyTH
COCTABJISIET 3 MUHYTHI.
Pucynox 6 - I'paduiku 3aBUCMMOCTEM OCHOBHBIX XapaKTEPUCTUK TPAHCIIOPTHOTO

MIOTOKa OT MOJIeJIei BbIOOpa MapIipyTa



JlaGopaTopnas padora 5, 6

Tema: «®@yHkuonaneHas apxutekrypa JIII UTC no mapuipytusanuu B JOPOKHOM
JBH>)KCHUU U TIEPEBO3KAX»

DOYyHKIMOHAJIbHAS apXuTeKTypa JIOKAJILHOT 0 MPOEKTA
HHTE/UICKTYaJIbHOM TPAaHCHOPTHOM cucTeMmbl: lepapxuuecku opraHu3oBaHHAs
COBOKYMHOCTh (DYHKIIMOHAJIBHBIX OINHUCAHUMA TOJCUCTEM, CYOBEKTOB U OOBEKTOB
HNTC, a Takxe UX B3aNMOJICHCTBUH.

OyukiuonanbHas apxutektypa JIIT UTC nomkHa BKiIroYaTh B ce0sl ypOBHHU:

- pexxumoB ynpasinenus JIIT UTC;

- cuenapues ympasienus JIIT UTC;

- nenet ynpasinenus JIIT UTC;

- ocHOBHBIX (pyHk1mit JIIT UTC;

- ocHoBHLIX 3agau JIIT UTC;

- nononHuTeNnbHbIX 3ana4 JIIT UTC.

VYposenb pexxumoB yrpasienus JIIT UTC nomxkeH BkiItoyaTh B ceOsl:

- LIITaTHOE YIIPABJICHUE;

- HEIITaTHOE yNpaBJICHHE, BKIIOYAIOINIEE B ce0s ONEpaTUBHBIN W
CUTYALIMOHHBIN PEKUMBbI YIIPABICHHUS.

Kaxnapiii u3 pexxumon ynpasiienust JIIT UTC momken Bkaouyath B ceOst oauH
WJIA HECKOJIbKO cueHapues ynpasnenus JIIT UTC.

Kaxnpiii cuenapuii ynpasienust JIII UTC pomxeH oTpaxkarh OJHY WIH
HeckoubKo 1eneit ynpasienus JIIT UTC:

- obecnieueHre 0€30MacHOCTU JOPOKHOTO JBUKEHUS;

- obecrnieueHre HOMUHAIILHOM MPOITYCKHOM CIIOCOOHOCTH;

- ONITUMU3ALMIO TPAHCIIOPTHOTO MPOLECCA;

- TOAJEPXAHHUE 3aJaHHOTO YPOBHS COJACP/KAHUS JOPOKHOIO TMOJIOTHA U
AJIIEMEHTOB JIOPOKHON HHPPACTPYKTYPHI;

- NPENOCTABJICHHUE  PA3JIMYHBIX  CEPBUCHBIX  YCIYyr  IOJIb30BATEISIM

TPAHCIIOPTHOM CUCTEMBI;



- (popmupoBaHUE 33JaHHOTO MOBEICHUS YYACTHUKOB JOPOXKHOTO JABIKEHUS U
KYJIBTYpPbI BOKICHUS.

[Mpu moctmwxennn kaxnoil u3 menedt ympasienus JIII UTC neobxoammo
peanu30BaTh OJIHY WJIM HECKOJIBKO OCHOBHBIX (hyHKIM yrpasienus JIIT UTC.

Jns peanuzanuu kaxaoil u3 Qynkuuit ynpasienus JIII UTC neobxomumo
pelIeHre OJJHOM WM HECKOJIBKUX OCHOBHBIX 3a1a4 ynpasienus JIIT UTC.

Kaxnas 3agaua ynpasnenus JIIT UTC moxeT conepkarh OAHY WIH HECKOJIBKO
JOTIOJIHUTEINIBHBIX 3a/1a4 PA3JINYHOIO YPOBHSI.

Ob6o06mennas ¢puznueckas apxutekrypa UTC npuBenena B npunoxennu b.

OyukimonanbHas apxutekrypa UTC gomkHa BKITt0YaTh B ¢€0s1 ypOBHHU:

- uaTerpanronHo mardopmst JIIT UTC;

- koMmInuiekcHBIX noacuctem JIIT UTC;

- THCTpyMeHTanbHbIX nojacuctem JIIT UTC;

- asiemeHTOB noacuctem JIIT UTC;

- 000pyI0BaHMS.

WNuTterpanvonHas 1miatgopMa J0JDKHA OO€eCleyuBaTh YIPABICHUE BCEMHU
komIiekcHbIMU nioacuctemamu JIIT UTC B mraTHOM M HEIITATHOM pEKUMAax 3a CUET
HAKOIJICHUS! BXOIAIIMX MEPBUYHBIX U 00pab0oTaHHBIX JaHHBIX OT oacuctem UTC.

WuTerpannonnas miaatdopma T0JKHA BBITOIHITh PYHKIUU:

- KOOpJIMHAIMH PabOThI BCeX KOMIUICKCHBIX nojicuctem UTC;

- TNPENOCTAaBJIEHUs BAPUAHTOB MNpPUHATHA pemeHus nepconany JIII UTC B
IITATHBIX U HEIITATHBIX PEXKUMAX;

- MIPEIOCTABJICHUS MIPEIBAPUTENILHO 00pa0OTAHHBIX JAHHBIX OT KOMIUIEKCHBIX
noacucteM UTC nepconany JIIT UTC,;

- IPUHATHS PEUICHUH U3 CYUIECTBYIOIIEr0 Ha0Opa ClIEHapHEB IO yIPaBICHUIO
TPAHCIIOPTHOM CUCTEMOW B INITATHOM PEXKUME;

- o0ecneyeHus: B3aUMOJEWUCTBHS C BHEIIHUMU HH()OPMAMOHHBIMU

CHUCTCMAaMU.



HuTerpanuonnas miargopma UTC nomxHa obecrieunBaTh:

- arperupoBaHue U 00pabOTKy TEKYIIUX U PETPOCIEKTUBHBIX JAHHBIX;

- BU3YaJIM3aL1I0 TEKYILIEr0 COCTOSIHUS TPAHCIIOPTHOW CHUCTEMBI;

- KOppeKTUpoBKy padoTsl noacucrem UTC;

- ofpeiesieHre pexknuMa (PyHKIIMOHUPOBAHUS TPAHCIIOPTHON CUCTEMBI,

- IpE/ICTaBIICHUE JAHHBIX B YCTAaHOBJIEHHOM OTYETHOM (popme;

- c0Op U XpaHeHue JaHHbIX OT Bcex noacuctem UTC;

- YIIPABJICHUE TPAHCIIOPTHON CUCTEMOM.

Jlokaneubiii mpoekT UTC MoXeT cOCTOSTh W3 OJHOW WM HECKOJbKUX
KOMIIJIEKCHBIX MOJCUCTEM:

- aBTOMAaTU3UPOBAaHHAsl CHUCTEMA YIPABICHUS JOPOXKHBIM JIBUKECHHUEM,
BKJIOUAIOLIasi B ce0sl MOJACUCTEMY IUPEKTUBHOIO YIPaBJICHUS TPaHCIOPTHBIMU
IIOTOKaMU M MOJICUCTEMY KOCBEHHOT'O YIPABIICHUs TPAHCIOPTHBIMU ITOTOKaMHU.

- aBTOMAaTU3UMpOBAHHAs CHUCTEMa YOpPaBJICHUS  MapIIPyTU3UPOBAHHBIM
TPAaHCIIOPTOM.

- TIOJICUCTEMAa KOHTPOJISI COOI0/ICHHs MpaBmil JopoxHoro aABwkenus (I11/]) u
KOHTPOJISI TPAaHCIIOPTA.

- IOJICUCTEMA YIIPABIIEHUS COCTOSITHUEM JIOPOT.

- IOJICUCTEMA T0JIb30BATEILCKUX CEPBUCOB.

KommuiekcHast mojcuctema AODKHA OOecreuuBaTh pelIeHHe OO0IMX 3ajad,
BBINIOJIHEHHE KOTOPBIX IO3BOJIAET JIOCTHYb KOMIUIEKCHOM LETM B paMKax
TPAHCIOPTHOM CTpaTervuv W NPHUHATHUS pelieHud B cepe OKazaHHsl TPAHCHOPTHBIX
YCIYT.

KomMmmnekcHas moacuctemMa A0MKHA COCTOSATh U3 CIAEAYIOIINX KOMIIOHEHTOB:

- OJIHA WJIM HECKOJIbKO MHCTPYMEHTAJbHBIX MOJCHCTEM, KaK UCIOJHUTEIbHBIE
AJIEMEHTBL;

- LIEHTp 00pabOTKM JaHHBIX, BHIMOJHSIOMIMMA 33a4d 10 MPUHATHIO PELICHUH,
BKJIFOYAIOIUI B ceOsl MepcoHall W O0OpyJOBaHHWE Jisi XpaHEHUs, OOpabOTKH u

nepe1ayu JaHHBIX.



WUuctpymentanenas mnoacuctema WTC ngomkna oOecrieynBaTh peIICHUE
CIEAYIOIIUX 3a/1ay:

- OCYILECTBJICHUE YIPABISIOIIEr0 BO3JACHCTBUS HAa TPAHCHOPTHBIN MOTOK, HA
YYaCTHUKOB JIOPOKHOTO JIBDKEHHMSI W OOBEKTHl JIOPOKHOM M TPaHCHOPTHOM
UHQGPACTPYKTYPHI;

- cOop, mepenada, oOpabOTKa M XpaHEHHUE JIAHHBIX O MapameTpax O00BbEKTa
MOHHUTOPHUHTA W/WIH YIIPABICHUS.

NHCTpyMEeHTAIbHBIE  MOJCUCTEMBI  JOIMYyCKaeTcsl  (OpMUpOBaTh  IMyTEM
O00OBEMHEHUSI HECKOJIbKUX WHCTPYMEHTAJIBHBIX IMOJACHCTEM HAa YPOBHE 3JIEMEHTOB
noacucrem UTC.

VYpouu »snementoB JIII UTC u oOopynoBaHust sBISIOTCA (DU3UUECKOM
peanu3anyell MHCTPYMEHTAJIBHBIX ITOJCUCTEM.

Onementsl JIII UTC npencraBisioT co0oil 00bEAMHEHHOE B TEXHHYECKYIO
cucTeMmy 000pyJ0BaHUE.

Onementsl mnoacucreM WTC MoxHO KiacCUPUIMPOBATH  CIEAYIOLIUM
o0Opazom:

- 3JIEMEHTBI, OTHOCSIIHECS K TPAHCIIOPTHOMY CPEJICTBY;

- 3JIEMEHTBI, OTHOCSALIUECS K JOPOKHON HHPPACTPYKTYPE;

- DJIEMEHTBI, OTHOCSIIMECS K cpele MOAJEpkKaHUs MX KOMMYHHKATHBHOIO
B3aUMOCHCTBUS;

- 3JIEMEHTBI, OTHOCSIIHECS K LIEHTPY 0OpaOOTKH TaHHBIX.

Kommnekcusle noacuctemsl JIIT UTC nomxubl peanu3oBbiBaTh QyHkiuu JIIT
UTC.

[TopcucremMa TUPEKTUBHOIO YNPABICHUSI TPAHCHOPTHBIMHU MOTOKAMHU AOJHKHA
pealn30BbIBATH CleAyomre QyHKIUH:

- IOCTPOEHHE TIIAHOB KOOPJMHALIMH CBETO(OPHOTO PETYyIMPOBAHMUS;

- CBEeTO(POPHOE PEryJMpOBaHUE TPAHCIIOPTHOIO MOTOKA;

- YOPABJIICHHE TPAHCHOPTHBIM IOTOKOM IOCPEACTBOM 3HAKOB NEPEMEHHOMN

uHpopmanuu.



[ToncucremMa KOCBEHHOTO YNPAaBIEHHUS TPAHCHOPTHBIMU MNOTOKAMH JIOJDKHA
peann30BbIBATh Cienyiomue GyHKINN:

- MOHUTOPHHT COCTOSIHUSI OOBEKTOB MPUTSHKEHUS TPAHCIIOPTHOTO MOTOKA,

- IOCTPOEHHUE Ka4€CTBEHHOW MAaTPHULbl KOPPECTIOHICHLINH;

- MOHO- U MYJIbTHOOBEKTHOE MapIIPyTHOE OPUEHTHUPOBAHUE;

- obecrieyeHre HHMHOPMAIIMOHHOTO CEpPBUCA.

ABTOMATU3UpPOBAHHAST ~ CHCTeMa  YNPaBIEHUS  MapUIPyTU3MPOBAHHBIM
TPAHCIIOPTOM JIOJKHA PEaN30BbIBATh CENYIONINE (PyHKINN:

- ONTHMMM3alHsg  MapUIpyTOB  JABMKEHUS C  YyY4E€TOM  IOrOJHO-
METEOPOJIOTUYECKUX YCIOBUM, CE30HA U HEILITATHBIX CUTyallMii HA TPAHCIIOPTE;

- o0ecrieueHre TpaHCIIOPTHOM O€30MaCHOCTH;

- obecrnieueHre 0e30MacHOCTH U COXPAHHOCTU I'PY30B;

- oOecrieueHne O€30MaCHOCTH TACCA)KUPOB HA3EMHOT0  IMACCaXUPCKOTO
TPAHCIIOPTA;

- ONTUMH3ALMUS paclUCaHus JUisl OOIIECTBEHHOTO TOPOICKOr0 TPaHCHOpTa C
LEJIbI0 TAPMOHU3AIUHI TAaCCAKUPONOTOKA.

[Toncucrema koutposist coomoaenus [IJIJ[ m KoHTponst TpaHcHoOpTa JOJKHA
pealn30BbIBATh ClleAyomre QyHKIUH:

- cOOp JaHHBIX, ABIAIOIIMXCA JOKa3aTeIbHOM 0a30i1 pakToB Hapywmenuid [T/1/1;

- Iepeava JaHHbIX MPAaBOOXPAaHUTENbHBIM opranam u noacucremam UTC.

[loncucrema ymopaBiieHHsT COCTOSHMEM JOpPOT JOJKHA Pealn30BbIBATh
cieayronme QyHKIUU:

- oOecreyeHre ONepaTUBHOTO pearupoBaHUs CIIyXO colep)kKaHus JOpOr Ha
YXYILIEHUE SKCIUTYyaTallHOHHBIX TapaMETPOB JOPOKHOTO MOJIOTHA;

- obecrnieueHue aBTOMATU3MPOBAHHOTO cOOpa IMaThl 3a MPOE3]] Ha IUIATHBIX
y4acTKaX yJIUYHO-TOPOKHOU CETH.

[logcucrema  MOJB30BATENBCKUX  CEPBUCOB  JIOJDKHA  PEAJM30BBIBATh

cnenyronue QyHKIIUN:



- MPEIOCTABJICHUE CEPBUCHBIX YCIYT MOJIH30BATEISIM TPAHCIIOPTHON CHUCTEMBI
Ha OeCIIaTHOM OCHOBE;

- MPEOCTABJICHUE CEPBUCHBIX YCIYT MOJIH30BATENISIM TPAHCIIOPTHOW CHCTEMBI
Ha IJIaATHOM OCHOBE.

Nuctpymentanbabie nioacucteMbl JIIT UTC noibkHBI peaiM30BBIBATH 3a/1a4d
JIIT UTC.

1 HCTPYMEHTAIBHBIE OACHCTEMbL

Jlnmamuveckan MapIIpyTH3aIHs TPAHCTIOPTHRIX TIOTOKOB

<z <z

I TaTHbIi pesuy YIIpaBIeHua Hemratierii pesknM yIpasiciHs

<> ~

Kommaexcuasn uein:
olecnevenne OR30MACHOCTH
JAOPOHOIO IBHAEHHA
obecTevenne HOMHHAITLHOH
TIPOTTYCKHOH CrIoco0HOCTH
(popMupoBale 3aIaTHOTO
TIOBCICHHA YHACTHHKOR IOPOIKHOTO

KomiLiekcHan Ueib:
lobecrievenne He30MACHOCTH
TOPOKHOTO JTBH/KCHHA
|obecneyene HOMIHAITL IO
HPOIYCKHOH cnocodHoCTH
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nponecca
JABHHEHHA H I(!_‘lh'l !Ebl E{J&& EHHH
PyHKUHH: L TINTTTH
MOHO- H Myﬂb‘mufnex'rm}e IMOHO- M M}’.‘lh'l'l‘lﬂﬁ'hﬂl('l'ﬂut:
MAPIIPYTHOS OPHEHTHPORAHAES MApIUIPYTHOE OPHEHTHPORAHWE
obecneveHe HHPOPMATHOHHOTO obecnieueHne HHPOPMATIHOHHOTO
CepBHCa cepBHCa

| MOHHTOPHHT H KOHTPOIE
HHAHKaTopos aqupekTHBHOCTH,
XapaKTePU3IYIONIHX JOCTHIKEHHE
KOMTUTEKCHEIX TIENeH

TIPHHATHE PEIIEHHS 110
YIIPABICHHIO B PAMKaX cBOCH
KOMILIEKCHOH Lienu

-

OnepaTHBHOE YIIPABICHHE CHTYalHONHOE YIPaBIcHHe
JIVTII KYTII JIVTIT
TIepeHaTpaBIcHAE
TIepeHanpasiIeHHe
TI1 Ha
nepenanpasnenne TI1 na . TI1 na
. anBTEPHATHBHEI .
ATLTEPHATHBHEBIH MapIIpyT MpH AL TEPHATHBHBIH
MapIIpyT TPH
3aTUTAaHHPOBAHHOM BMEIIATETHCTRE MapIIpYT MpPH
TOCTHAESHHH
B IITATHYIO padoTy CHCTEMET HeahheKTHRHOCTH
TTOPOTOBBIX
. KYTIIL.
[ cocToanmii TI1

Pucynox 6.2 — IIpenBapurtenpHas pyHKInoHanbHas apxurekrypa JIIT UTC
(nMHAMHUYecKas MapIIpyTH3aIlKs TPAHCTIOPTHBIX MIOTOKOB)
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