16. Odunuansusiii caitt KG Risk. URL http://www.krissgroup.ru
17.  Odunmansuenii caiit Issue Manager. URL: http://limathon.com

IIpoexTHpOoBaHUe pacIMCAHUSA ABHKEHUSI TOPOICKOI0 NACCAKUPCKOr0 PaHCIOpTa
Ha OCHOBE OJJHONPHOOPHOI 321241 TEOPUM PACTIMCAHUSA

IMTuneuxas A.1O.
ayp@tpu.ru

Hayunwiii pyxosooumens: k.m.n., doyeum, Kouecyposa E.A., ooyenm xkagh. AUKC HU
Ty

OddexTuBHas paboTa TOPOJICKOr0 TPaHCHOPTA SBISETCS OMHON W3 CaMBIX BaXKHBIX
3aj1a4 B Ipoliecce ooecreueHue KU3He eI TeNbHOCTH JTF000ro ropoaa. TpaHCIOPTHYIO ceTh
ropoJia MOKHO CPaBHUTH C KPOBEHOCHOM CUCTEMOM B Opranu3mMe uenoseka. [loatomy ouenn
BaXHO 00€CIEeUnTh ONTUMAJIBHYIO 3arpy3Ky CETH B IIENsX oOecredeHus yao0CcTBa BCex
YYaCTHHKOB [IBM)KCHHUS: BOJWTENCH JIMYHBIX aBTOMOOWJIEH, IMacCa)kupoB TOPOICKOTO
naccaxxupckoro tpancnoprta (I'TIT) u nepeBozunkoB. OnHAKO, €CIIU YAOBIETBOPEHHOCTh
BOJMTENIEH JTUUHBIX aBTOMOOMIIEM Ka4eCTBOM TPAHCIIOPTHOM CETH 3aBUCHT, IIPEXKIE BCETO,
OT KauecTBa JOPOXHOI'O MOJIOTHA M IIMPHUHBI MPOE3KEH YacTH, TO yAOBIECTBOPEHHOCTH
MacCakKUPOB OIpPeEACIIAeTCS ypoBHEM, 00beMoM 1 KadecTBoM obecrieuenus ['TIT. Onqna u3
3aJ1a4 10 YJIYYIICHHUIO TPAHCIOPTHOM CETH ropojia — COCTaBJICHUE paCIIUCAHUsI ABMXKEHUS
TpaHcnopTHHIX cpeacTB (TC) Mo UMEIOMUMCS 1 BHOBh BBOAMMBIM MapIIPyTaM.

Kak mpaBmio, 3amadya cocTaBi€HHMS pACIUCaHUS — OTO MYJIbTHKpUTEpHAJIbHAS
ONTUMM3AIMOHHAS 3a1a4a. OJHUM U3 CIIOCOOOB pelIeHUs] MHOTOKPUTEPHAIIbHOM 3a7aun
ABIIETCS €€ IeKoMIo3uius. Pemienue 3aqaun pa3aensercs Ha psij 9Tanos.

[Ipexne Bcero Tpedyercs onpeaenuTh ocHOBHBIX ydacTHUKOB ['TIT. mu sBastoTcs:

® [1ACCAXKUPBI;
® [IEPEBO3YUKY;
® [IPE/ICTABUTEIN TOPOACKON a]MUHUCTPALIUH.

C oJ1HOM CTOPOHBI, ACCAKUPBI 3AUHTEPECOBAHBI B COKpallleHUH BpeMeHu oxxkuanus TC
Ha OCTAHOBKE IPHU COXPAHEHHM WM YMEHBIIEHUU IUIaThl 3a mpoe3a. C Ipyroil CTOpOHBI,
MEPEBO3UMKH 3aMHTEPECOBAHBI B YBEIUYCHUU MPUOBLTA TPU COXPAHCHHH KOJMYECTBA
IIOJIBUKHOT'O COCTaBa. 3ajaya IpeIcTaBUTeNIel TOPOJCKOM BIaCTU COCTOUT B HAXOXKIEHUU
OamaHca MeEXIy NPOTHBOPEYHMBBHIMU TPEOOBAHUSAMHU — OOECIEUEHUEM MHUHHMAIIBHOTO
MHTEpBaJa OKUAAHUS U YMEHBILIEHUEM HArpy3Kd Ha FOPOJICKYIO TPAHCIIOPTHYIO CETh.

3amauy cocraBieHus pacnucanus aprkeHus [TIT MokHO pa3OUTh HA HECKOJBKO
noj3azay:

1) 3a/1aua cocTaBieHus pacnucanus 1 ogHoro TC;
2) 3ajada cocTaBiieHus pacnucanus s Bcex TC Ha ogHOM MaplLpyTe;
3) 3a/ladya COCTaBJIEHUS pacnucaHus Uil Bcex mnaccaxupckux TC

ropojia Ha BCeX MapuipyTax.
Jlanee Oynet paccMOTpeHa 3aj1a4a COCTaBJICHUs pactiucanus st oguoro TC.
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Tak xak B JaHHOM 3a/adye NPOEKTUPYETCs pacnucaHue Toibko Ay ogHoro TC, To k
PEILICHHIO 33]]a91 MOKHO TIOZIOWTH C TOYKH 3pEHHsI OTHONIPHOOPHON TPAHCIIOPTHOH 3a/1a4n
[1]. Torma, hbopmynupoBKa 3a1a4u OyIET BBITJISICTh CICIYIOIIAM 00pa3oMm.

Ha ogrom TC tpebyercst moceTHuTh MHOXECTBO OcTaHOBOK N = {1,2, ..., n}. J{ns kaxxaon
OCTaHOBKH ] € N ompeiesieH psii XapaKTepUCTHUK:

op;> 0 — ATUTETHHOCTH MPOCTOSI HA OCTAHOBKE;
o1i>(0 — Bpems npuxoga TC Ha j-y10 OCTaHOBKY,
e Dj> 0 — MakCUMaJIbHOE BpEMSI POCTOS HA OCTAHOBKE;
otj> (0 — Bpems nepemenienus TC Mexy AByMsl ocTaHOBKaMu j U (J+1).
Bpems npuxona TC Ha nepByro OCTaHOBKY CUMTAETCS Ha4aJbHBIM MOMEHTOM BPEMEHHU.
TC mocemaeT 0OCTaHOBKH B MOPSIKE, ONPEACICHHOM MapIIPyTOM.

Heo6xonnmo noctpouts gonmyctumoe pacnucanue AsmwxeHus TC mo mMapupyTy, Ipu
KOTOPOM BBIIIOJIHEHBI BCE YCIOBUS 3a1a4H.

T.e. HeoOXomuMO I KaKIOW OcTaHOBKHM ] € N ompenenuTb BpeMsi (HaKTHYeCKOro
npuxoja TC Ha ocTaHOBKY Sj Takoe, 4To Sj> 1j, © MOMEHT OKOH4aHus npocTost Cj = Sj + pj
<D

JUTUTENTbHOCTH 1j U Sj OTJMYAOTCS TEM, YTO MOMEHT BPEMEHHU Ij — OKUIAAEMOE BpeMs
npubsiTust TC Ha ocTaHOBKY, Torjna kak Sj — ¢akrtuueckoe Bpemsi npuObituss TC Ha
OCTaHOBKY. Jlpyrumu cioBaMu, Ij — BpeMs MpHUOBITUS Ha OCTAaHOBKY COIJIACHO
HOPMATHUBHBIM JIOKYMEHTaM (yTBEp:KIEHHOMY paclHCaHUIO), a Sj — peallbHOE BpeMs
NpUOBITHS HA OCTAHOBKY.

B pamkax Teopum pacrnucaHus IOCTaBJICHHAs 3ajaya MOXET ObITh 0003HAYeHA
CJIeTyIOIIAM 00pa3oM:

N N-1 N

1|rj ,Z Dj +th=D,prec|Z Sj ,
j=1 =1 j=l1

rIe

«1» obo3HauaeT THI 3aJa4u — OI[HOHpI/I60pHa${;

Ij — OrpaHUYCHHUC, YKa3bIBAIOLICC, YTO IMOCAaJlKa M BbICAaJIKa IMACCAKHMPOB Ha
OCTaHOBKej HC MOXXCT HAYaTbCA PaHbIIC MOMCHTAa BPCMCHU T1j;

Mz

N-1
Dj+j§1 t;=D- orpanuucHne Ha Bpems npoctos. CymMma BPEeMEH IPOCTOCB U

-
1
—_

BpeMeH HaxoxaeHus B myTH TC He MokeT npeBbllaTh BpeMeHu HaxoxaeHus TC Ha
MapipyTe (perjiaMeHTUPYETCsl HOPMATUBHBIMU JIOKYMEHTAMM);

prec (oT aHrn. «precedence relations») — OTHOILIEHHE MPEAIISCTBOBAHUS.
I"oBopuT 0 TOM, 4TO €cnu j>1, TO 1j> ri. Jpyrumu cinoBamu, TC He MOKET IPUOBITH
Ha j-yI0 OCTaHOBKY, [TOKa HE IMOCETHUT i-yI0 OCTAHOBKY.
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N
ZS ; - eseast GbyHKIHS.
j=1
Jlanee npeacTaBieH alropuT™M HaxoxkaeHus (akTuueckoro MomeHTa npudsitus TC Ha

OCTaHOBKY, OITMCAHHBIN B BUE OJIOK cXeMbl (PUCYHOK 1).
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Pucynok 12. Aaroputm pacuyéra Bpemenu npuobiTusi TC HA 0CcTaHOBKH.

AJropUTM AOCTATOYHO MPOCT B peau3aluu, OJHAKO TpeOyeT MOosCHEHUI.
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Hcxonnble aHHble 3a7ja4l — MHOXKECTBO OCTAHOBOK, BpeMeH nepemerenus TC mexny
OCTAaHOBKAMM M BpPEMEH OKOHYAHHUS IPOCTOSI HAa OCTAHOBKE — SIBJISIOTCS HCXOJHBIMU
JAHHBIMHU AJITOPUTMA.

Bpewmst nepememenust TC MexXIy OCTaHOBKAMH MOXKET OBITH IOJYYEHO C CHCTEMBI
GPS/TJIOHACC, KOoTOpBIMHU B COOTBETCTBHHM C TpeOOBaHUAMHU peryiameHTa ocHameHs! TC.
Wmest cTaTUCTUKY MO OIpPENEICHHOMY Y4acTKy JIOPOTM B pa3Hble CE30HBI I'0Jla, MOXKHO
IOJIyYUThb CPENHION cKopocTh TC Ha ATOM y4acTKe, 4TO U MO3BOJIT BBIYMCIUTD CPENHEE
BpEMS IPOXOK/ICHUS yUacTKa.

Bpewmst okonuanust npocrost Cj 3aBucut ot Bpemenu npuxona TC S Ha j-yr0 0ocTaHOBKY
u Bpemenu npoctost TC Ha ocTaHoBKe pj. CoriacHo ajaropuTmy, SjpaccuutsiBaercs Ha (j-1)
orepanuu. Bpemst mpocTost pj MOXKeT OBITh MOJTYYEHO Kak CyMMa BPEMEHH, TOTPAuYE€HHOTO
Ha IIOCAJKy U BbBICAJKy I[acCa)KMpPOB HAa OCTAHOBKE, M BPEMEHM, 3aTPAyCHHOIO Ha
OTKpBIBAaHUE U 3aKpbIBaHUE ABEpPEH, a Takke Bpems pearupoBanus Boautens TC. Bpems
MOCAJIKU U BBICAJKH MACCAKUPOB M KOJWYECTBO BXOJSIIMX M BBIXOISIIMUX MACCaXKUPOB
MOYKET OBITh TOJIYYEHO ITyTEeM IOJIEBBIX MCCleAoBaHMA. Torma kak BpeMsi pearupoBaHuUs
BOJUTENI U BpeMs OTKPBIBAHUS U 3aKpbIBaHMs ABEpEH IUIOXO MOANAOTCA (UKCALMH.
Pe3ynbraThl 3aMepOB HETOYHBI, OJHAKO PE3YyJbTAThl HE3HAUUTENIBHO BIUAIOT Ha oOIIee
Bpems nipoctos TC.

Takum o00Opa3oMm, MpoBeAss COOTBETCTBYIOIIME TIIOJIEBBIE HCCIEAOBAHHS, MOXKHO
IIOJIyYNTh IOMUHYTHOE pacnucanue asmwxeHnsa ogHoro TC no mapmpyty. [lanHas 3anada
pelaeTcs ¢ IOMOIIBIO MOHATHOTO U IMIPOCTOT0 AJITOPUTMa U SABJISIETCS BECbMa BaXHOU IIPU
npoexktupoBanun JBrmkeHus [TIT. 3agada sABiIsAeTcCs KOHCTPYKTMBHOM C IO3HLIUU
JIOTIONTHEHHS U MOAM(DUKALINY OrpaHIYCHHIA.
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