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BBEAEHUE

[Ipu pemienun 3amayd pacnpenesieHuss TPAHCIOPTHBIX MOTOKOB BO BPEMEHH U
POCTPAHCTBE BHIOOP MPUMEHSEMON TPAHCIOPTHON MOJENIH MOXXHO MPEJICTABUTH B
BUJIE TIOCIIEOBATEIIbHOCTA ACHUCTBUM, NPEICTABICHHON Ha pUCYHKE |, OCHOBOM
paszieJieHus] KOTOPBIX CIY>KUT METOJ MPOTHO3UPOBAHUS TPAHCHOPTHOTO Crpoca -
CTaTUYECKOE U TUHAMUYECKOE pactpeeieHusl.

Cratuueckoe pacrpeqe’eHue OCHOBAaHO Ha OIPEIEIEHHOM pPaBHOBECHOM
3HAYEHUU 3aTpaT Ha AJIEMEHTE CETU B COOTBETCTBUU C U3BECTHBIMU MOBEAECHYECKUMU
MpaBUJIaAMH.

JluHamMudeckoe pachpenesieHue SBIAETCS O0OOIIEHWEeM CTaTHYeCKOro, W
OCHOBAHO IOBEJCHUYECKUX MOJICNSAX, YUUTHIBAIONIMX H3MEHSIONIMECS BO BpPEMEHHU
JTAHHBIE XapaKTEPUCTUK TPAHCIOPTHBIX MTOTOKOB.

[ ]
ggg\?(?ccéagcex o KIACCHUECKOS Mopaenu pacnpeﬂ(e).l;g:lcgg TPAHCIOPTHBIX
yuactkos YJIC MaTeMaTH4YECKOe
o pasmmunas MPOTpaMMHUPOBAHHIE
cTraTudeckas ¢ BapHalMOHHOC azme
HCYHCIICHUC H3y4YCHHUE
CTOMMOCTh YYaCTKOB o MOICIH TDAHCIOPTHOIO KOH%I/IpraLII/ISI
YJIC ¢ 3atopamu u CONDAKEHHOCTH p P paccMaTpuBaeMoit
0€3 Hux p crpoca YI)}[C
na CYIETOM |yer \I/ \L .
(byHKLII/IH pacmpenenenue e Node -Link
CTOMMOCTH HET TPaHCIOPTHBIX na e Junction
IIOTOKOB 3aBHCHUT . :
OT BpEMEHU iteraction
moe3nku, T Time

JIeTepMHHHpOBaHHLIa,
CTaTHYECKHE MOI[CJ'Iy\ |

CTaTUYECKOE AUHAMHYICCKOC eTﬁEE?ﬁﬁEé’fﬁﬁ? o
pacmnpeneneHre pacmpenenenne MOJIENTH

< CTOXaCTHYCCKHUC ) l
CTaTHYECCKHNEC MOJCIIN
CTOXAaCTUYECCKHUC ® MAaTeMaTHudeckoe
o Tlonueiimee ( muHAMHYECKue ) MpOorpaMMMpOBaHUEe
MOACIIN ® TCOopus ouepeacu

PABHOBECHOE * hcumcnemme
HUCYHUCJIICHUEC
pacnpeneicHue

® MOZCIHU Ipouecca
CETCBBIC MOACIN
® HCEPABHOBCCHBIC

MOJEIH
e JIMHAMHUYECKOE
HpOrpaMMUPOBaHUE
® JMUTaLHOHHOE
MOJIETUPOBaHHE
( aﬂan;%%%%%HHHe ) —y KOM6I/IHI/Ip0BaHHLIe>
MOJIETIH
e Mojeiu BeIOopa e MoJenu
MapIpyTa _ UMHUTALMOHHOTO
®  MOJEJH NOBEICHUS MOJICJIUPOBAHUS
BOJIUTEIS M0JIb30BATENbCKOTO

paBHOBeCHS

Puc. 1 - Knnaccudukanus mozenei pacpeneneHus TpaHCIOPTHBIX TOTOKOB Ha
OCHOBE U3y4YEHHUs TPAHCIIOPTHOT'O CIIPOCca

3a mocineaHue HECKOJIBKO AECITWICTHH, Pa3iIu4HbIC MOJICIH pacIperesICHUs

TPAHCHOPTHBIX  TMOTOKOB  OBLIM  pa3paboTaHbl HUCXOAd W3  JUHAMHYECKHUX

XapaKTEPUCTUK TPAHCIOPTHBIX IOTOKOB, CTOXAaCTUYHOCTH MPUHATHS PEIICHUAN



BOJUTEISIMH, TIPOTHO3MPOBAHWHM OIIMOOK BOAMTENS TMPU pacdyere BPEMEHU
MIEPEIBIKEHUS 110 MapIIPyTYy.

B ocHOBy pa3BHTHS HaNpaBiCHHsS HW3YYCHHS W CO3JIaHUS MOJCNIeld BBIOOpa
MapIiipyTa ABWKCHHS JICTJIH pPa3paOOTKH TAaKUX HM3BECTHEHIIUX B COBpPEMEHHOMU
TPaAHCIIOPTHON Hayke y4eHbIX kak Cascetta; Lam; Nuzzolo u Russo; Jayakrishnan,
McNally u Marar; Pallottino; Wu, Florian u Marcotte; Spiess u Florian; a takxe Ben-
Akiva u Lerman, Gasupyromuecs Ha UACH MPEACTABICHUS YIMIHO-TOPOKHOMN CETH B
BHUJIC OPHEHTUPOBAHHOTO Tpada, BEPITMHAMHA KOTOPOTO SIBJISTFOTCS IIEPEKPECTKHU.

BosHukiias He0OX0AMMOCTh TIPUCBAaMBaHUS OOJBIIOTO KOJUYECTBAa aTpUOYTOB
BepmMHaM Tpada HE Hamla TMOATBEPXKACHUS B CYIIECTBYIONIEM B TO BpeMs
IPOrpaMMHOM OOECTICYCHUH 10 MOJICTHUPOBAHUIO TOPOKHOTO JIBHKCHHUS (HApUMED,
Urban Transportation Planning System (UTPS, 1986)) [22] u mnotpeboBana
aJanTaluu MOJEJeH K pealbHbIM YCJIOBHSIM, YTO WM SIBUJIOCH OCHOBOTIOJIATarOIINM
ATAriOM B TOSIBJICHUH MOJICJICH BBIOOpa MapIipyTa.

IIpakTuyeckas padora 1

Tewma: «3ydenue pacrpeaeneHus TPAaHCIOPTHBIX MOTOKOB C UCIOJIb30BaHUEM
MojieNii BbIOOpa mapiipyTta Proportional»

IIponopyuonanvnas mooens. BeposTHOCTh BbIOOpa MapuipyTa P, 13 MHOXKECTBa
ampTepHATUBHBIX MapmpyToB K, e K € K., MoxeT ObITh BEIYHCIICHA KaK:

CP*“
P =t
- XCRT

leK;

1)

rae CP. — croumocTs MapupyTa |i.

o - TapaMeTp BO3MOXHOCTH BbliOOpa MapuipyTa. Ecina =1, To BEpoSTHOCTb
BbIOOpa MapuipyTa OOpaTHO MPONOPLUMOHANIbHA CTOMMOCTH JABWXKEHHUS IO 3TOMY
MapuipyTy.

B mporpamme AIMSUN 6511 ipoBeieH psiZi SKCIIEPUMEHTOB IO OTIPEACTICHUIO
BIIMSIHUS « -aKkTopa Ha BEPOSTHOCTh BIOOpA MaplIpyTa C HAMMEHBIINM BPEMEHEM
NepeABMKEHUS TI0 HEMY, pe3yJIbTaThl KOTOPOro MpecTaBieHbl B Tadmuue 1.

Tabmuua 1 - BausHue o -axTtopa Ha BEpOSTHOCTH BbIOOpa MaplipyTa B
MIPOIIOPLUHUOHAIBHON MOJIEIIN.

Mapmipyr 1 Mapuipyt 2

CTouMOCTh Mapuipyra, 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 0.5853212
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

AHanu3 MOJeNH MoKas3aj, YTO Yepe3 Ha3HAueHHE « -(paKTopa MOKHO YUUTHIBATh
BIIMSIHUE U3MEHEHUN BPEMEHU MEPE/IBHKEHUSI MAPLIPYTY HAa BIOOP BOJUTENECH.

y |.|Z'-:|:1-|1||:'-||||\. i A

bepom e
-

1001 [
Y, Puseina cTomMOcTH MapupyTor A on B

— Y — — o=l - =2

Puc.2 - I3meHnenne BeposTHOCTH BHIOOpA MapIIpyTa IBHKCHHS B
IIPOIIOPLUMOHAIBHON MOJEN

IIpakTuyeckas padora 2

Tema: «M3ydenue pacnpeaesieHus TPaHCIOPTHBIX MTOTOKOB C UCTIOJIb30BaHUEM
MOJIeIM BbIOOpa Mapuipyta Logit»

Mooenv noeum-npeodpazosanus (Logit). BepositHocTs BIOOpa MapuipyTa P, u3
MHOKECTBa aJbTEPHATUBHBIX MapmipyToB K, rae K € K., MoxeT ObITh BBIYHCIICHA
KaK:



B 1

1#k
Vi -IIPUHUMACMasd BbII'OJHOCTDb AJIbTCPHATUBHOI'O IIYTH

()

v, =—CP /3600, rne CP — croumocTs MapuipyTa | .

iu 6 ¢dakTopsl, OTBEYANONIME 3a BHOCHMBIC BOIMTEIEM B XOJ JBHXKCHUS
U3MCHEHMUS;

0<1 - anbTepHAaTUBHbIE MapHIPyThl BBIOUPAIOTCS U3 OOJIBIIOTO KOJIWYECTBA
JIOITYCTUMBIX MapIIPYTOB;

0> 1 — anbTepHaTUBHBIE MapUIPYThl BHIOUPAIOTCS U3 MEHBIIETO KOJIWYECTBA
JIOMYCTUMBIX MapIIpyTOB.

! ( .-"'"_._ ‘.--"—

7
7

R,
.. _- - ]

BepoatHoc T BRIGOpE sappyTa

i

s CTORMOS TH MapLIpy TOR

Puc. 3 - MI3meHeHne BEepOsITHOCTH BBIOOpA MapIIpyTa ABHKEHUS B MOJICIH
JOTUT-TIPe00pa3zoBaHus
Tabnuna 2 - Bnusaue €-daktopa Ha BEpOSATHOCTH BRIOOpA MapiIpyTa B MOAEIH
JIOTUT-TIPe00pa30BaHUsI.

Mapuipyr 1 Mapuipyt 2
CroumoCTh MapuipyTa, 300 cex 240 cex
CP

0 -paxrop BepositHocTs P, BepositrocTs 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

IpakTnyeckasi padora 3

Tema: «M3ydeHne pacnpeiesieHusi TPAHCIIOPTHBIX TOTOKOB € MCIIOJIb30BaHUEM
MoJienu Beioopa mapmipyta C-Logity»

Hcnpasnennas mooenv noeum — npeobpaszoseanus (C-Logit). JlanHas
MOJeJTb IPUMEHSIETCS JJIT BO3MOKHOCTH BBEIOOpa MapIipyTa Ha OOJBIINX JOPOKHBIX
CETSX, TJIe UMEIOTCS OOJIBIIIOE YUCIO AIbTEPHATUBHBIX MapIIPYTOB, U BEPOSITHOCTD
COBMAJCHUS ITHUX MapIIPyTOB BHICOKA.

BepostHocTs  BBIOOpPa  Mapmipyta P M3 MHOXKECTBa  aJbTEpPHATHUBHBIX
mapmipyToB K, raek € K,, MoxeT ObITh BBIYHCIICHA KaK:

eH(Vk—CFk)

k:W'

leK;

3)

rie CF, — mnpuHumMaercs kak o0OoOwmw@awmuil (QakTop A Pa3IUYHBIX

MapUIPyTOB, IIPSMO IPONOPUMOHAJIBHBIA  CTENEHW COBHAJECHUS CTOUMOCTH
MapUIPyTOB,

CF =p:In); L

/ /
A EEEE

(4)

B — dakrop, ompenmensironuii crerneHp BiausHus CF, mpH HCMOIb30BaHHU

HKCIIOHEHIIMAJILHOW 3aBUCUMOCTH. OKa3blBaeT OOJbIIOE BIUSHUE HAa BEPOSTHOCTD
BbIOOpA TMOJIE3HOTO MyTH (C HAUMEHBIIMMHU 3aTpaTaMH BPEMEHH), IPUYEM YEM 3TOT
(daxTop OoJibille, TEM OOJIbIIIE BEPOSTHOCTh BHIOOpA JJIMHHBIX, HO HECOBIAAIOIINX
ITyTEN, BMECTO KPaTYaMIINX, HO COBITAIAOIINX Ty TEM.

¥ — MOJOXHUTENbHBIN (HhaKTOp, OKa3bIBAIOLIUI BIHUSIHUE, MEHbILIEE, YeM (haKTop

B

JUist u3ydeHus: MOJIeIM MCIOJIb30BaJaCh CETh, COCTOSIIAs M3 YEThIpeX
ATBTEPHATUBHBIX MAPIIPYTOB, PA3INYAEMBIX IO JJIMHE U BPEMEHH TIEPEIBIKCHHUS TIO
HUM (puc. 4). Pe3ynbTaThl 3KCIepUMEHTa IO OMPENCIICHUI0 BEPOSTHOCTH BhIOOpA
MapHIpyTOB MPEICTaBICHBI B TabmuIIe 3.



Puc. 4 - Cxema MofenupyemMbIX albTEPHATUBHBIX MapIIPYTOB

Tabmuia 3 - Onpenenenue BepOsITHOCTH BbIOOpa MapmipyTa B Mojenu C-Logit

Mapuipyr 1 Mapuipyt 2 Mapuipyt Mappyt

1 2

Croumoctb 540 cex 600 cex 720 cex 900 cexk

mapuipyra, CP,

CF, 0.126519 0.135793 0.121803 0.039960

Logit

6 -paxrop BepostHocTh BepositHOCTB Beposarno Beposarno

P, P, cth P, ctb P,

1 0.260448 0.256143 0.24774 0.235663

10 0.354498 0.300076 6 0.130412
0.215014

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- 1.9283E-
11 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
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IIpakTnueckasi padora 4

Tema: «OrnieHKa U3MEHEHUS TapaMETPOB TPAHCIIOPTHOTO TIOTOKA MPHU
UCIIOJIb30BAHUU PA3HBIX MOJIENIel BHIOOpA MapIIPyTay

C nomompto mporpaMmmbl AIMSUN NG npu npoBeaeHuu 3KCHepUMEHTa IO
MOJEIIUPOBAHUIO JOPOKHOTO JIBHKEHHSI HA y4acTKE JOPOKHOW CETH OLICHHBAJIOCH
BIUSHUE HA W3MEHEHHE KadecTBa MopokHOTO ABrkeHus 50 u 100% TpaHCHOPTHBIX
CPEICTB, PYKOBOJCTBYIOIIUXCS OIEPATUBHON MEPCOHU(PUIIUPOBAHHON JOPOKHOU
uHpopMarmel, npenoctasisgemoit ¢ nomoibio 3UC. B kadectBe moneneit BeiOopa
MapiipyTa JABMKEHHS OBUIM BBIOpaHBI CJIEAYIOUINE: MOJENb (DUKCHPOBAHHOTO
BbIOOpa MapuipyTa, MOJENb JIOTUT-TipeoOpazoBanus. Jlyid aHanu3a pacnpelesieHus
JIBWKEHUSI TPAHCIOPTHBIX CPEACTB IO JAHHOMY YYacTKy CETH ObUIM BBIOpaHBI
MapupyTsl A u B, qnuaHON 551M u 657 M, coorBeTcTBeHHO. CXxeMa MapIIpyTOB
IpeJIcTaBIeHa Ha PUC. O.

-

= = = > - mapupyT A;
= - mapupyT B.

Puc. 5 - Cxema MofenupyemMbIX MapIipyTOB JIBHKEHHUS.

B mpomecce mMonenupoBaHUS — JOPOKHOTO — JBIKEHUS TIO  M3YUYCHHUIO
pacrmpeziesieHusl TPAaHCTIOPTHBIX MOTOKOB, OBUIO YCTaHOBJIEHO, YTO 0CO00E€ BIMSIHUE
OKa3bIBaCT MapameTp, OIEHUBAIOIINI BEC MPOITyCKHOW CIMOCOOHOCTH y4acTKa CETH
nopor. W3MmeHss 3Ha4YeHWS JaHHOTO TapaMeTpa, MOXHO BBISIBUTH KPUTCPHH,
BIIUSIONINE HA BBIOOP MapuipyTa IBIKCHUS B ONPEIACICHHBIA MOMEHT BpPECMCHH:
COCTOSIHHE YJIWYHO-IOPOKHOW CETH, OMpEICNAoNee BHIOOp HAMMEHBIIETO IO
BPEMCHU WJIM KpAaTYaHIIETro MO0 PACCTOSHHIO MapIipyTa, 3aJepPKKH TPAHCIOPTHBIX
CPEIICTB U JJIMHA OYepeaH Ha MOAbe3/Nax K CBETOGOPHBIM O0BEKTaM, JTUOO KEITaHHE
BOJIUTEJISI IBUTATHCS TOJIBKO IO MarucTpasisiM ropoa.

Pe3ynbrarhl SKCEpMMEHTa O MOJEITUPOBAHUIO JIOPOXKHOTO JBIDKCHHS TIPHU
MCIIOJIb30BAaHUU MOJIeJIeH BEIOOpA MapIIpyTa JIBH>KCHUSI IPUBEICHBI B Tabuiie 4.
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Ta6JII/IIIa 4 - PCBYJ'II)TaTBI OKCIICPUMCEHTA 110 MOJACTIUPOBAHHUIO JOPOKHOI'O IBHKCHUA

Mogens noruT-npeodpa3oBaHus

KonmuecTBo TpaHCTIOPTHBIX CPEACTB, PyKOBOACTBYIOMUXCS HH(popManueil o BeIOOpe MapmipyTa, %

50 100
cw=100
i Konuyectso I KonuyectBo
AcueTd TPaHCIIOPTHBIX acueTa TPAHCIIOPTHBIX
pace CtouMOCTh CPEIICTB, pace CTouMOCTB CPEICTB,
HOBOT'O Mapupyt va 6 HOBOT'O Mapipyt 6
pipyTa BbIOpaBILMX Maplipyrta BbIOpaBILIMX
MapipyTa, JIAHHBIA MapLipyTa, JIAHHBIA
MHH MapupyT, % MHH MapuipyT, %
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
Mogenb noruT-npeodpa3zoBaHus
KonudecTBo TpaHCTIOPTHBIX CPEJICTB, PYKOBOJCTBYIONIMXCS HH(pOPMALMEeH 0 BbIOOpe MapiipyTa, %
50 100
cw=1
uicr Konuyectso e KomnuvectBo
acdera TPaHCTIOPTHBIX acuera TPaHCIIOPTHBIX
p CTOUMOCTBL CPEIICTB, p CTOMMOCTB CPEZCTB,
HOBOT'O Mapupyt Ma 6 HOBOT'O Mapupyt 6
pupyTa BBIOpABIIUX MapipyTa BBIOpaBIINX
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
Monenb GUKCUPOBAHHOTO BHIOOPA MapIIPyTa ABHIKECHHS
KonuyecTBo TPpaHCTIOPTHBIX CPEACTB, PyKOBOJCTBYIOIINXCS HH(pOpManuel o BEIOOpe MapuipyTa, %
50 100
cw=1
Tk Konmyectso Iux Kommgectro
TPAHCTIOPTHBIX TPaHCIIOPTHBIX
pacqu;a P P pacqega p P
CTOMMOCTBE CPEIICTB, CTOMMOCTB CPEZCTB,
HOBOTO Mapupyt va 6 HOBOT'O Mapmpyt 6
puipyTa BEIOPABILHIX MapuipyTa BBIOPABIIHX
MapipyTa, TTaHHBIH MaptipyTa, JTaHHBIA
MUH MapupyT, % MHH MapuipyT, %
HE BIIUSCT A max 0 HE BIIUSET A max 0
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B min 100 | B min 100

Mopens (pUKCHPOBAHHOTO BEIOOpA MapIIPyTa ABIDKECHUS

KomuaectBo TPaHCIIOPTHBIX CPEACTB, PYKOBOJACTBYIOIINXCS I/IH(.]pOpMa[II/Ieﬁ () BI)IGOpe MapuipyTa, %

50 | 100
cw=100
KomngectBo KomuaectBo
Tuxn uxn
TPaHCIIOPTHBIX TPAHCIIOPTHBIX
pacuera pacuera
CTOMMOCTB CPEICTB, CTOMMOCTB CPEZCTB,
HOBOT'O Mapupyt HOBOT'O Mapupyt
Mapupyrta BBIOpABIINX MapupyTa BBIOpaBIINX
Mapupyra, . MapuipyTa, .
JIaHHbBII JTAaHHBII
MUH o MUH o
MapuipyT, % MapupyT, %
A max 0 A max 0
HE BIIUSET - HE BJIUSET -
B min 100 B min 100

cw - TapaMeTp, OLEHMBAIOIIMI BEC MPOIMYCKHOW CIIOCOOHOCTH y4acTKa CETH
nopor. [Ipn yBennyeHnn 3Ha4€HUs JAHHOTO MapaMeTpa MOBBIIIAETCS JOCTOBEPHOCTD
IPOrHO3UPOBAHMS MapIIPYyTa JBHKECHUS.

Ha ocHOBaHMM [aHHBIX, MOJYYEHHBIX B IIPOLIECCE MOIEIMPOBAHUSA, MOXKHO
cIenaTb BBIBOJ: HA YYacTKax CETH JOpOr, MaJbIX II0 NPOTSHKEHHOCTH, INpPH
YMEHBIIICHUM BPEMEHH II€pecyeTa AJIbTEPHATUBHOIO ITyTH JBUKEHHS BO3PACTAET
BEPOSITHOCTh BHIOOpPA HAWMEHBILIETO MO CTOMMOCTU IYTH 32 MPOMEXYTOK BPEMEHH,
PaBHBIA LMKy pacyera HOBOro mapupyrta. CieaoBaTenpHO, IMKOBAsI HArpy3ka Ha
AJIEMEHTHI TPAHCIIOPTHOM CETH CHUKAETCA B KpaTYalIlIue CPOKH.

I1o pe3ynpTaTam 3KCIEpUMEHTA IO MOACIUPOBAHUIO TOPOKHOTO IBUIKEHUS TIPH
MCIOJIb30BaHUU MOJIENU JIOTUT-IpeoOpa3oBaHusl OCTPOEHbI IpauKU 3aBUCUMOCTHU
OCHOBHBIX XapaKTEPUCTUK TPAHCIOPTHBIX TPAHCIIOPTHOIO IIOTOKA OT W3MEHEHUS
napamerpa, OLEHHBAIOIIETO BEC MPOITYCKHOM CITIOCOOHOCTH y4acTKa CEeTH JIopor (CW)
(puc. 6).

['paduk 3aBUCUMOCTH MJIOTHOCTH TPAHCHIOPTHOI'O MOTOKA OT U3MEHEHUS
BXOJHBIX IIAPAMETPOB MOJIEIIN

——— >KkcrniepumeHT | == sxcriepuMeHT 2

115 A

10,5
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3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

[N
N
1

|_\
(=Y
\\
/
e
e
e

IIIOTHOCTh TPAHCHIOPTHOTO TIOTOKA, €/1/KM

nepuoa MoACJimpoOBaHuA, MUH
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Fpa(pm( 3aBUCUMOCTHU CKOPOCTH TPAHCIIOPTHOI'O ITOTOKA OT USMCHCHUA
BXO/JHBIX ITapaMETPOB MOJCIIN

—— DKCIIEpUMEHT | —®— BKCHepUMEHT 2

51 4

48 = a3 —
/ /N 2L I\
45 14 N\ /\ of \/ = /\. l . '/.
7 | 7 / \ ‘-

42( A /\\/l/\
SN NN ANSL NN s
v \ “ ¥V V v \V4

36

33

CKOPOCTb TPAHCIIOPTHOTO MOTOKA,
KM/4

30 T T T T T T T T T T T T T T T T T T 1
3 6 9 12 15 18 21 24 27 30 33 36 39 42 45 48 51 54 57 60

nepuoa MoACIIMpoOBaHusl, MUH

— skcriepuMenT 1:Mogmens Logit, Cw=1, 1iuki1 pacdeTa HOBOTO MyTH COCTABJISIET 3 MUHYTHI;
— — skcriepuMenT 2:Moaens Logit, cw=100, 1uk pacyera HOBOTO IyTH COCTABISAECT 3 MUHYTHI.

Puc. 6 - I'paduku 3aBUCUMOCTEN OCHOBHBIX XapaKTEPUCTUK TPAHCTIOPTHOTO
MOTOKa OT MOJieJiel BbIOOpa MapiipyTa

IIpakTuyeckas padora 5, 6

Tema: «®yHkmonansHasa apxurekrypa JIII UTC no mapmpyTtuzamnuu B
JIOPOKHOM JIBH’KEHUU U TTEPEBO3KAX»

DYHKIUOHAJIBbHAS APXUTEKTYPA JIOKAJBbHOI0 MPOEKTA MHTEJJIEKTYAJIbHOU
TPAHCIOPTHON  cucTeMbl: lepapxWyecku  OpraHU30BaHHAsE  COBOKYIHOCTH
(YHKIIMOHATBHBIX OMUCAHUHN MOACUCTEM, CyOBeKTOB u 00bekToB UTC, a Takke nx
B3aNMOJECHUCTBUN.

OynkimonanbHas apxutekrypa JIIT UTC nomkHa BKItoYaTh B ce0s1 ypOBHU:

- pexxumoB ynpasienus JIIT UTC;

- cueHapueB ynpasienus JIIT UTC;

- neneit ynpasnenus JIIT UTC;

- ocHOBHBIX (pyHkuwmit JIIT UTC;

- ocHOBHBIX 3aja4 JIIT UTC,;

- mortonHuTeabpHBIX 3axa4 JIIT UTC.

Yposensb pexxumoB yrnpasienus JIIT UTC nomxeH BKiItoyaTh B ceOs:

- IIITATHOE YIIPABJICHUE;

- HEILITaTHOE YTIpaBJIEeHUE, BKIIIOYAIONIee B c€0sl ONEepaTUBHBIA U CUTYyAI[MOHHBIN
PEKUMBI yIIPaBIICHHUSL.
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Kaxnapiit u3 pexxumon ynpasienus JIII UTC pgomken Bkiatouath B ceOs 0auH
WJIM HECKOJIbKO cuieHapueB ynpasienus JIIT UTC.

Kaxnprii cuenapuit ynpasnenuss JIII UTC pomxeH oTpaxaTe OOHY WIH
HeckobKo 1enelt ynpasienus JIIT UTC:

- oOecrnieueHre 0€30MacCHOCTH JJOPOKHOTO JBUKEHUS;

- o0ecreueHre HOMUHAIBLHOM ITPOIYCKHOM CITIOCOOHOCTH;

- ONITUMU3ALMIO TPAHCIIOPTHOTO IIPOLIECCA;

- MOJJEpaHUE 3aJaHHOTO YPOBHS COAEPKAHUS JOPOKHOIO TMOJIOTHA U
AJIIEMEHTOB JIOPOKHON HHPPACTPYKTYPHI;

- IPEIOCTABJIEHUE PA3JINYHBIX CEPBUCHBIX YCIYT MOJIb30BATEISAM TPAHCIOPTHOM
CUCTEMBI;

- (hopmupoBaHHE 3aJ]AHHOTO MOBEJEHUSI YYACTHUKOB JIOPOKHOTO JIBXKEHUS U
KYJIbTYPbI BOXKICHUS.

[Ipn npoctmxenun kaxaod u3 ueneit ympasiaenus JIII UTC nHeobxommmo
peanu30BaTh OJHY WJIM HECKOJIBKO OCHOBHBIX (pyHKIMi ynpasnenus JIIT UTC.

Jns peanuzanuu kaxaod u3 dyuknui ynpasienus JIII UTC neoOxoaumo
pelIeHne OJHOM WM HECKOJIBKUX OCHOBHBIX 3a1a4 yrpasienus JIIT UTC.

Kaxnas 3amada ynpasnenuns JIII UTC moxer coaep:kars OJHY MM HECKOJBKO
JOTIOJIHUTENIBHBIX 3a/1a4 PA3JIMYHOTO YPOBHS.

O6o00mennas ¢puznueckas apxurekrypa UTC npuBenena B npuioxeHuu b.

OynkimonanbHas apxutekrypa UTC nomkHa BKITt0UaTh B ¢€0s1 yPOBHHU:

- uaterpanronnoy miardopmel JIIT UTC;

- koMInIekcHBIX noacuctem JIIT UTC;

- IHCTpyMeHTanbHbIX noacucrem JIIT UTC;

- astemeHTOoB noacuctem JIIT UTC;

- 000pyI0BaHMS.

WNurerpanvonnas mnatdopma JOKHA oOOecreurBaTh YINPABICHUE BCEMH
komIiekcHbIMU nioacuctemamu JIIT UTC B mTaTHOM M HEIITATHOM pEKUMAax 3a CUET
HAKOIJIEHUS! BXOAIIMX NEPBUYHBIX U 00paboTaHHBIX AaHHBIX OT noacuctem UTC.

WNurerpanmonHas miuatdopma T0IKHA BHITONHATh QYHKIUU:

- KOOpJMHAIIMY pabOThI BCeX KOMIUIEKCHBIX nojicuctem UTC;

- TIPENOCTABJICHUS BAapUAHTOB MNPUHATHA pemeHus nepconany JIII UTC B
IITATHBIX U HEIITATHBIX PEXKUMAX;

- MPEOCTABIICHUS] NPEIBAPUTEIHLHO 00paOOTaHHBIX JTAHHBIX OT KOMIUIEKCHBIX
noacucteM UTC nepconany JIIT UTC,;

- MIPUHATHUS PELIEHUI U3 CyIIEeCTBYIOUIEro Habopa ClieHapHeB IO YIPABICHUIO
TPAHCIIOPTHOM CHCTEMOU B IITATHOM PEKHUME;

- oOecriedeHHs B3aUMOJICHCTBUS C BHEIIHUMU MH(POPMAITMOHHBIMU CUCTEMaMH.

Nurerpanmonnas mnatdopma UTC nomkHa oGecnieynBaTh:

- arperupoBaHue U 00pabOTKy TEKYIIUX U PETPOCIEKTUBHBIX JAHHBIX;
- BU3YyaJIM3alHI0 TEKYILETO COCTOSIHUS TPAHCIIOPTHOU CUCTEMBI;

- KOppeKTUpoBKY padoTsl noacucrem UTC;
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- onpeieNieHne pekuMa (PYHKIIMOHUPOBAHUS TPAHCIIOPTHOM CHCTEMBI;

- IpEICTaBJICHUE TaHHBIX B YCTAHOBJIEHHOW OTYETHOU (popme;

- c0op 1 XpaHeHne JaHHBIX OT Beex moacuctem UTC;

- YIpaBJI€HUE TPAHCIIOPTHON CUCTEMOM.

Jlokaneubiii npoekt MTC MOXET COCTOSITh W3 OJHOW WM HECKOJIbKHUX
KOMIUIEKCHBIX TIOJICUCTEM:

- aBTOMATU3MpPOBAHHAsi CHUCTEMa YyMOPABJICHUS JOPOXKHBIM  JIBUKCHUEM,
BKJIIOUaromass B ce0s MOJICHUCTEMY IUPEKTHUBHOTO YIIPABJICHUS TPAaHCIOPTHBIMU
MOTOKaMH U MOJICUCTEMY KOCBEHHOTO YIPABJIECHUS TPAHCIOPTHBIMU MOTOKAMH.

- aBTOMATU3MpPOBaHHAsg CHUCTEMa  YIpPaBIEHUS  MapUIPyTU3UPOBAHHBIM
TPaHCIIOPTOM.

- MOJICUCTEMa KOHTPOJISI COOJIOJIeHUs npaBuil JoposkHoro aswxeHus (IT1J1) u
KOHTPOJISI TpaHCIIOPTA.

- IOACUCTEMA YIIPABIIEHUS COCTOSIHUEM JIOPOT.

- IOJICUCTEMA MO0JIb30BATEILCKUX CEPBHUCOB.

KommniekcHas moacucrema Ao/bKHA oOecrneurBaTh pEIICHHE OoOUmuMX 3ajad,
BBINIOJTHEHUE KOTOPBIX TMO3BOJISIET JIOCTUYh KOMILIEKCHOM I1eld B paMKax
TPAHCTIOPTHOM CTpAaTeTUM U MPUHATHUS pelleHU B cdepe okazaHus TPaHCIOPTHBIX
YCHYT.

KommekcHas moacucteMa JOJKHA COCTOSTh U3 CIAEAYIOIMX KOMIIOHEHTOB:

- OJIHA WJIM HECKOJIbKO MHCTPYMEHTAJBHBIX MOJCUCTEM, KaK HCTIOJHUTEIbHBIC
AJIEMEHTBIL;

- LIEHTp 00paOOTKU JaHHBIX, BBIMOJIHSIIONMN 3aa4Ml [0 MPUHSITHIO PEIICHUH,
BKJIFOYAIOIIUN B ceOsi mepcoHall W O0OpyJOBaHWE IJisi XpaHEHHUs, OoOpabOTKH u
nepeaadn JaHHBIX.

Nuctpymentanbnas moacucteMa WTC  pomkHa obecneynBaTh —pEIICHHE
CJIEIYIOLIUX 3aa4:

- OCYLIECTBJIEHUE YIPABJISAIOLIEr0 BO3JCHCTBUS HA TPAHCHOPTHBIM MOTOK, Ha
YYaCTHUKOB JIOPOKHOTO JBUXKEHUSI U OOBEKThl JOPOKHOW M TPaHCHOPTHOMU
MH(DPACTPYKTYpHI;

- cbop, mepenava, oOpabOTKa W XpaHEHHE JAHHBIX O MapaMmeTpax OObEKTa
MOHUTOPHUHTA W/WJTU yIIPaBICHUS.

NHCcTpyMeHTaIbHBIE ~ MOJCHCTEMBI  JomMyckaeTrcss  (GOpMUPOBaThH  MyTEM
00BeIMHEHUSI HECKOJIbKUX WHCTPYMEHTAJILHBIX MOJCHCTEM HAa YPOBHE DJIEMEHTOB
noacucrem UTC.

Yposau »snementoB JIII UTC wu obGopymoBanusi SBASIOTCS (HU3UIECKOM
peanu3anyeil MHCTPYMEHTAIBHBIX MOJACUCTEM.

Onementsl JIIT UTC mnpencraBistor coboii 00BEIUHEHHOE B TEXHUYECKYIO
CUCTEMY 000pY/I0OBaHHE.

OnemenTsl noacucteM UTC MOXHO K1acCU(pUUIUPOBATh CIETYIOUUM 00pa3oM:

- DJIEMEHTBI, OTHOCSIIUECS K TPAHCIIOPTHOMY CPEJICTBY;

- DJIEMEHTBI, OTHOCSIITUECS K JOPOKHON HHPPACTPYKTYPE;
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- DJIEMEHTBI, OTHOCSIIMECS K CpeAe MNOAAEpKaHUs MX KOMMYHUKATHBHOIO
B3aHMO/ICHCTBHUS,

- QJIEMEHTBI, OTHOCSIINECS K LIEHTPY 00pabOTKHU TaHHBIX.

Kommnekcusie moacuctemsl JIIT UTC gomkubl peanuzoBsiBath QyHkmmu JIIT
UTC.

[Toacucrema NUPEKTUBHOTO YIpPaBJIEHHUS TPAHCIOPTHBIMU MOTOKAMH JIOJKHA
peaTM30BBIBATH CIEYIONNE (YHKITHHN:

- IOCTPOCHHUE TIJIAHOB KOOPAUHAIIMU CBETO(OPHOTO PETyIUPOBAHUS;

- cBeTO(POpHOE peryaupoBaHre TPAHCIIOPTHOIO MOTOKA;

- YIOpaBJCHHE TPAHCIIOPTHBIM MOTOKOM MOCPEACTBOM 3HAKOB IEPEMEHHOMU
uHopMarmm.

IToncucrema KOCBEHHOTO YIPABICHHS TPAHCIOPTHBIMU IOTOKAMHU JOJKHA
peal30BbIBATh ClEAYOMNE QYyHKIUU:

- MOHUTOPHUHT COCTOSIHUSI OOBEKTOB MPUTSHKEHHS TPAHCIIOPTHOIO MOTOKA;

- IOCTPOEHUE KaU€CTBEHHOW MaTPHUIbl KOPPECTIOHICHIINN;

- MOHO- U MYJIbTHOOBEKTHOE MapIIPyTHOE OPUEHTUPOBAHUE;

- obecrieueHre HHGOPMAIMOHHOTO CEpBHCA.

ABTOMAaTHU3UpPOBAHHAS cucrema yIpaBJICHUS MapIIpyTU3UPOBAHHBIM
TPAHCIIOPTOM JIOJHKHA PEau30BbIBATh CIEAYIOMNE (PYHKINU:

- ONTUMU3ALMS MApLIPYTOB ABUKEHUS C YUYETOM MOTOJJHO-METEOPOIOTHUECKUX
YCJIOBUH, CE30HA U HEIITATHBIX CUTyalluid HA TPAHCIIOPTE;

- oOecrieyeHre TPaHCIIOPTHOM 0e3011acHOCTH;

- obecrieueHre 0€30MaCHOCTH U COXPAHHOCTHU TPY30B;

- oOecnieyeHne O€30MAaCHOCTH MACCAKUPOB HA3EMHOTO  IaCCaKUPCKOTO
TPAHCIIOPTA;

- ONTUMM3AIMS paclucaHus s OOIIECTBEHHOI'O TOPOACKOTO TpaHCHOpTa ¢
LEJIbI0 TAPMOHU3AIUHN TaCCAKUPONOTOKA.

[Toncucrema xoutTposist cobmoaenust [1JI/[ u koHTpoas TpaHcmopTa JOJKHA
peann30BBIBaTh ClAeAyIoNe QYHKINU:

- cOOp JaHHBIX, ABJSAIOIIMUXCS JOKa3aTebHOM 0a30il pakToB Hapymenuid [1/1/1;

- mepeavya JaHHbIX MPABOOXPAHUTEIbHBIM opranam u noacucrtemam UTC.

[logcucrema ympaBieHHs COCTOSIHUEM JIOPOr  JIOJDKHA — PEaIM30BbIBATH
cieayronme QyHKIUU:

- o0ecrnieyeHUue OMNEpaTHBHOIO pEearupoBaHMs CIyXkKO colepaHUs JOpOr Ha
YXYJIILIEHHE SKCILTyaTallMOHHBIX MapaMeTPOB JOPOKHOTO MOJIOTHA;

- obecrieyeHre aBTOMATHU3MPOBAHHOTO cOOpa IUIATHl 3a MPOe3] Ha IJIaTHBIX
y4acTKaX yJIU4YHO-TOPOKHOU CETH.

[ToacucTema monb30BaTENBCKUX CEPBUCOB JAOJDKHA PEATM30BBIBAThH CIEAYIOIINE
GbyHKIINN:

- MPEJOCTABJICHUE CEPBHUCHBIX YCIYT MOJb30BATENSAM TPAHCHOPTHON CUCTEMBI
Ha OecIIaTHOM OCHOBE;

- MPEJOCTABJICHUE CEPBHUCHBIX YCIYT MOJb30BATEISIM TPAHCIOPTHOM CHCTEMBI
Ha IUIAaTHOM OCHOBE.
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Nuctpymenransubie nogcucteMsl JIIT MUTC goibkHB peaiM3oBBIBATH 331a4d
JIIT UTC.

HHCTP}’MEH'I“HJII:HBIB TNOACHCTEMBL

~z A

JnHaMuieckas MapuIpyTH3aIHA TPAHCTIOPTHRIX TIOTOKOR

~z

LU TaTHsil peauM yIpasIennd

<7

Komnaekciian Hellb:
| loDecneyenne Oe30MACHOCTH
JIOPOKHOIO NBHMEHHHA
[loDecneveHHe HOMHHATLHOH
TIPOIMYCKHOH CTIOCO0HOCTH
Ll (popMupOBaITie 3a1aHHOT0
NOBCOCHHA YYACTITHREOE TOPOKIIOro
JIBUACEHHA H KYILTYDBI BOMKICHHA

Dyurnn:
[ IMOHO- H MYJIETHODLEKTHOE
MAPIIPYTHOE OPHEHTHPOBAHHE
[obecnevenie HHPOPMATTHOHHOTO
cepBHCa

~z

Hewrraruelil pekiaM yipapiciis

~

nporiecca

KoMILIEKCHAN HE/Ib:
“lobecriewenne DezONACHOCTH
OOPOEHOTO TBHACHHA
_lofecnieqeie HoMUHATLHO
NPoNYCcKHOil clnocobHocTH

|ONTHMH3ALHA TPAHCIIOPTHOIO

CCPBHCA

LBUTINTTH
IMOHO- 1 M}J.‘II:'I'I‘IUG]:EK'I'HDB
MapUIpYTHOE OPHEHTHPORAHWE
“loBecrieuenne HHGOPMATTHOHHOTO

_IMOHHTOPHHT H KOHTPOJIL
HHAHEATOPOB e THBHOCTH,
XapaKTePH3YIONIHX TOCTHREHHE
KOMTUTEKCHEIX Tieneii
_INpHHATHE PEIHEHHSA 1O
VIIPABICHUIO B paMKax chocii
KOMILIEKCHOH tem

~

OnepaTHBioe yIIpaBIeue

<~

JIYTII

<z

nepenanpasrenne TI1 maa
aTsTePHATHBHBIH MapimpyT NpH
3ATTAHHPOBAHHOM BMETATETRCTRE

B IITATHYHO pabOTY CHCTEMET

CHTYalHONHOE YIIPABIICHHe

<z

<z

KYTII JAYTI
TIePeHATIPABIEHHE
TIepeHaTIpaBIeHne
TIl Ha
. TIl na
aNbTepHATHEHBII =
ansTepHATHBHBIH
MapmipyT TpH
MAPIIPYT TIPH
NOCTHREHHH
HeapheKTHRHOCTH
TIOPOTOBRIX
. KYTIL.
cocToaHmii TI1

Puc.7 — IlpeaBapurtensHas ¢pyHkuroHanbHas apxutekrypa JIII UTC (nunamuyeckas
MapIIpyTH3aIUs TPAHCTIOPTHBIX IOTOKOB)
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