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CocraBurenu: K.T.H. ®eoduiioBa A. A.

N3noxeHnbl  OCHOBHBIE  METOABl  TOKWCKAa  ONTHUMAJIBHOTO  MaplipyTa
(KpaT4aifiiero 1Mo paccTOSHUIO, HAMMEHBIIIETO IO BPEMEHH, 110 3aTpaTaM, M0 CTEIEeHU
PHUCKOBBIX CUTYallUi U PYTUX MOJOOHBIX KpuTepueB). [IpencraBiensl copepxanue
KypCOBOI pabOThI, MOPSIIOK U METOAMKA pa3pabOTKU OTAEIBHBIX PAa3AeiioB, YKa3aHa
HEe0OXoauMas Ui U3yUYEHUs JIUTepaTypa.

PaccuuTanbl Ha CTYJIEHTOB, OOYYarOIIMXCS IO HAMPABIECHUIO MOJATOTOBKH
«TexHonorus TpaHCIOPTHBIX MPOLECCOBY.
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AJnropuTM BhIOOpA BapUaHTa KypcOBOM pabOThI

TpeOGoBaHuUs 10 BHINOIHEHUIO U 0(OPMIIEHUIO KYyPCOBOM PabOTHI

co 0 O O

[Tpumeps! BoITOTHEHUS U 0(OPMIICHHS KypCOBOM paboThI

Cnucok mTepaTypsl 16



BBeaeHue

3ajmaya MapuipyTH3allMd TPAHCIOPTa COCTOMT B IIOMCKE ONTUMAJIbHOIO
MapuipyTa (KpaT4ailliero 1no pacCTOsSHUI0, HAMMEHBLIErO M0 BPEMEHHU, 10 3aTpaTam,
[0 CTEMEHU PHUCKOBBIX CUTyallMd W JAPYyTUX TMOAOOHBIX KpHUTEpUEB). 3aaada
MapuipyTHU3allud ~ TPAHCIOPTAa pPEHIAeTCsl CTAaTHYECKUMU W JUHAMUYECKUMU
METO/IAMH.

[Ipn cratnyeckoM METOJE€ MapLIPYThl pa3padaThIBAIOTCSA 3apaHEE C Yy4ETOM
U3BECTHBIX orpaHudeHuil. Ha mnpakTuke mnepepacnpeneneHue wMapiipyra He
IPOUCXOJIUT.

[Ipu puHamMuyeckoM BapHaHTE CHadajia pa3padaTbiBaeTcsl MepBOHAYATbHBIN
IUTaH, a 3aTeM Ha MPAKTUKE TMPOUCXOIUT TMepepacyeT Mapuipyra ¢ y4eToM
JTUHAMUYECKU MOCTYMAIONINX JaHHBIX.

Krnaccuueckast 3aaya MapuipyTH3allMM TPAHCIOpPTa MPEACTABICHA B BUJC
rpada:

C=(E)
¥ =1(0,1,..,N) (1)
F{(9;; &) = 9; & €V;i+ 1}, rne

C — maTpuna paccrosiHuii;

F — mapuipyr;

m — aucno TC;

gi — 00BéM Tpy3a.

B 3aBHUCHMOCTH OT YCIIOBUH pEIICHMS 33Ja4ll MOKHO BBIJACIUTH CIEAYIOLIYIO
KJ1IacCU(UKAIUIO:

1) 3amawa wmapmpyTtuzanuu Tpancropra (3MT) ¢ orpaHuyeHHOM
BMECTUMOCTBIO TPAHCIIOPTHOTO CPEACTBA (TPAHCIOPTHBIE CPEACTBA OTPAHUYEHBI 1O
MaKCUMaJIbHOMY 00b€MY TTOCTABOK U MO TPY30MOAbEMHOCTH TPAHCIIOPTA);

2) 3agaya MapuipyTU3alldd  TpPaHCIOpPTa C BPEMEHHBIMU  OKHAMH
(oOcy>krBaHKE MPOUCXOIUT B ONPECICHHOM BPEMEHHOM UHTEPBAJIE);

3) 3agaya MapuIpyTU3alMy TPAHCIIOPTa CO MHOKECTBOM JEIO0;

4) 3amaua MapuIpyTH3alUK TPAHCIOPTA C BO3MOKHOCTBIO BO3BpaTa TOBapa;

5) 3agaya MapuIpyTH3alMU TPAHCHOPTA CO CTOXACTUYECKUMHU JaHHBIMU
(HEKOTOpBIC TAHHBIC ABJISIOTCS CITyYaHBIMM);

6) Ilepuogmueckass MmapupyTuszanus (00CITy>)KMBaHUE MPOUCXOAUT Yepe3
HEKOTOPOE BpEMs MOCIIE MOCTYIUICHUS 3asBKH).

Ha ceroaHsmHuii MOMEHT CYIIECTBYET HECKOJIBKO CIOCOOOB PEIICHUs 3a/1ay
MapuipyTHU3alUKA TPAHCIIOPTa METOAAMH MOJIETUPOBAHMUS .

1) Pemenune ¢ wuCHOMB30BaHMEM TOYHBIX METOMOB (TIOJNHBIN TIepedop
BapuaHTOB  MapmipyTa). llenmecooOpa3sHO  TPUMEHSATH  MPU  KOJUYECTBE
oOciyxuBaroux kiMeHToB Menble 100. B oOpatHoM ciyyae mojiydeHHE TOYHBIX
JAHHBIX HEBO3MOKHO.

2) PemieHue ¢ mOMOIIbI0O METOAOB ONTUMHU3ALMHU (IPUBJICUEHUE COBOKYITHOCTH
TEXHOJIOTMYECKUX TPUEMOB, KOTOPBHIE HAMpaBleHbl HAa COKpalleHue Tmepedopa
BapuaHTOB). OJIHAKO aHAIU3 MOKA3bIBAET, UTO TOJIBKO KOMIUIEKCHOE HUCIIOIb30BaHUE



METOJOB 00€CIeunBaeT BBICOKYIO 3(PQPEKTUBHOCTh YMPABICHUS TPAHCTIOPTHBIMH
CHUCTEMaMH.

OcHOBO¥ MOJIeHM BBIOOpA MapITIpyTa SBISIOTCS MPUHIAIIBI Bapapomna.

1 npunyun 3aKIOYaeTCS B MUHUMH3AIMU BPEMEHH IOC3KH BOIUTEIISIMH,
BBEIOMPAIOIINMHE, TI0 UX MHCHHIO, ONTHMAIBHBIA MapmipyT. Takum oOpa3om, MOKET
OBITH JJOCTUTHYTO IMOJIb30BATEIBCKOE paBHOBECHE B yciioBUax pa3Butus UTC.

2 npunyun 3aKI0YACTCS] B TOM, YTO MOJIB30BATEIN CETH BHIOMPAIOT MAPIIPYTHI
UCXOAsl W3 MHUHUMH3AIMKM OOIIMX pacxXxoJ0B CETH (CHCTEMHOE paBHOBECHE B
YCIOBUSIX  CYIMIECTBYIOIIETO  IEHTPAJIM30BAaHHOTO  YIPABJICHHUS  JOPOXKHBIM
JIBIDKCHHUEM ).

Leab0 KypcoBoil padoOThI SBISETCS OCBOCHHE METOJOB MOJCIHPOBAHUS
MapuIpyTH3aluK B JOPOKHOM JIBUKEHUU U MEPEBO3KaX.

AJITOpuTM BbIOOpA BapHaHTAa KypPcOBOil padoThbl

[Ipu BBINOJHEHUU KYpPCOBOM pabOThl MCXOJHBIMH JAHHBIMU ABIISIFOTCS: MOJIETb
¢ynkunonupoBanus yyactka YIC (cm.puc. 1), 00bemMbl ABUKEHUS, MOJENb BBIOOpa
MapuipyTa. Bapuantel BEIOUpaOTCS COTJIACHO MOPSIAKOBOMY HOMEPY B JKypPHAJIBHOM
CIIUCKE.

0 . D
Incident R1

= \\ R2 /7
__________ R3 .~

Puc.1 Cxema mozaenu ¢pyHKIMoHHpOoBaHUS yyacTka Y IC ¢ anbTepHATHBHBIMHU MapUIIpyTaMu

Tabnuua 1 BapuanTel 1 HOMepa 3aaHuil 17151 BHITIOJIHEHUSI KypCOBOM paOOThI

Homepa . Mopnens BeiOOpa
P W3menseMbIi napameTp Ycnosue A p
BAPUAHTOB MapinpyTa
paBHa JJIUHE
JlnvHa albTepHAaTUBHOIO OCHOBHOTO
1 [IponopunonaneHas
Mapuipyra yBenuueHue Ha S00m
(9 pa3)
CreneHp NpUHATHS ot 1 1o 100 ¢ marom
2 N IMponopuuoHaIbLHas
YIOPAaBISIOLIET0 BO3ACHCTBHUS 10
JIETKOBOM
3 CocTtaB TpaHCIOPTHOTO MOTOKA rpy30BOM [IponopumonansHas
CMELIaHHBII
oT HayasnpHOro Ha 100
4 YBenuyeHne 00beMOB IBUKECHUS [IponopunonaneHas
¢ marom 200 (9 pa3)
5 JlniMHa anbTepHaTUBHOTO paBHa JJIMHE Logt
Mapupyra OCHOBHOTO




yBenuuenue Ha S00m

(9 pa3)
6 CreneHb NpUHATHUS ot 1 g0 100 ¢ marom Logt
YIPABJISIONIETO BO3JACHCTBUS 10
JIETKOBOM
7 CocraB TpaHCIIOPTHOT'O MTOTOKA Ipy30BOH Logt
CMEIIaHHbIN
oT HavayibHOTO Ha 100
8 VBenunuenrue 00bEMOB JIBUKCHUS Logt
¢ marom 200 (9 pa3)
paBHA JUTHHE
9 JnuHa anbTepHAaTUBHOIO OCHOBHOI'O C-Logit
MapuipyTa yBenuuenue Ha S00m
(9 pa3)
10 Crenenn HpI/IHHTI/IUH ot 1 no 100 ¢ nrarom C-Logit
YIOPAaBISIOLIET0 BO3AECHCTBHUS 10
JIETKOBOH
11 CocraB TpaHCIIOPTHOTO MTOTOKA rpy30BOM C-Logit
CMEIIaHHBIN
12 VBennuenrne 00bEMOB IBIIKEHUS ot HavamsHoro Ha 100 C-Logit

¢ marom 200 (9 pa3)

[lepeuensb 3agaHuil 1151 KypcOBOM pabOThI

1. Co3nate Moaenb GhyukimonupoBanus yuactka Y JIC cormmacHo cxeme puc. 1
2. BBINOJHUTE CEPUI0 DKCHEPUMEHTOB [0 MOJACIMPOBAHUIO JTIOPOKHOIO
JIBUOKEHHSI COTJIACHO BapHUaHTy C YYE€TOM BO3HUKHOBEHHUS HWHIIMJCHTA Ha
HWCXOJHOM MapIipyTe: TMEepHOJ  MOJEIUPOBaAHUS
JUTUTEIBHOCTh MHIIMAEeHTA -40 MUH.

3. OueHUTh BIUSIHUE MOJICTH BBIOOP MapIIpyTa Ha U3MEHEHUE XapaKTEPUCTHK

COCTaBJICT

TPAaHCIIOPTHLIX ITOTOKOB HA UCXOJHOM U aJIbTCPHATUBHOM MapuipyTe.

2 daca,



TpeGoBanust 0 BRIMOJIHEHUIO U OQPOPMIIEHHIO KYPCOBON PabOThI

KypcoBass paboTra cOCTOUT M3 TOSICHUTEIBHOW 3amuCKu M ailna mMojenu

GyHKIIMOHUPOBaHMSI, pabOTy  KOTOPOM  HEOOXOAMMO  MPOJAEMOHCTPUPOBATH
HETOCPEJCTBEHHO HAa KOMITBIOTEPE.

[TosscHuTenbHaAsA  3aImcKa JOJDKHA  BKJIIOYAaTb HOI[pO6H0€ OImuCaHuc H
000CHOBaHHE PCHICHUA 3adaHUA 110 BCEM pas3aciiaM KprOBOI?I pa6OTI>I n A0JIDKHa
COCTOATD M3 CIICAYIOIINX OCHOBHBIX Pa3aciIOB:

e 3ajnaunue.
e Bsgenenue.
e Ormmcanre MOOENU U 3aJa4YU UCCIIETOBAHUS

L HPGI[OCTaBJ'IGHI/IG PE3yJIbTaTOB MOJACINPOBAHUA B TaOJIMIHOM U Fpa(i)I/ILICCKOM
BHAC

e 3aKJIF0OYEHHE.
e (CHOuCOK HCTOJBb3yEeMOU JINTEPATYPHI.

IIpuMepsI BoinoHeHUS U 0GOPMIICHHS KYPCOBOil padoThl

B nmanHOli pabore TpeOOBajIOCh OLEHUTh W3MEHEHHSI XapaKTEPUCTUK
TPAHCIIOPTHOTO IOTOKA Ha YYacTKe YJIWYHO-IAOPOXKHOM CETH IOCPEICTBOM
MOJICTUPOBAHUS TPAHCIIOPTHBIX MOTOKOB B MPOTPaMMHOM KoMmiUiekce AImsun B
ycinoBusax u3MeHenus mnapamerpa Volume Delay Function (VDF) u u3meneHwus
napameTpa Scale B momenu C-Logit ot 1 10 100 ¢ mrarom 10.

Martpuiia KOppecrmoHIEHIIMH TPAHCIOPTHOTO MOTOKA, WCIOJL30BaHHAS TPHU

pa3paboTKe TPAHCIIOPTHOM MOJENH, TPEACTABICHA HA PUCYHKE 2.
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Pucynok 2 — Marpunia koppecnoHAeHIIUNA TPaHCIOPTHOI'O ITOTOKA



N3menenne napamerpa VDF npencraBieHo Ha pucyHke 3.

- b . l —

Pucynok 3 — U3menenue napamerpa Volume Delay Function

N3menenne napamerpa Scale npencraBieHo Ha pUCYHKE 4.
o
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Pucynok 4 — U3menenne napametpa Scale B ucnpasnennoii moaenu C-Logit

Jlns ananu3a pacnpenesieHus TPAHCIOPTHOIO MOTOKA MPU BbIOOpE MapuipyTa
HEO0OXO0UMO (PUKCUPOBATH OCHOBHBIE XAapAKTEPUCTHKH TPAHCIOPTHOTO TMOTOKA Ha
OCHOBHOM U  aJbTEpPHATHMBHOM  Mapuipyte. JIOMOJHUTENBHO  HEOOXOAMMO
¢buKkcUpoBaTh COCTOSIHHE TPAHCIOPTHOTO TMOTOKAa HAa JETEKTOpE TpaHCHOopTa,

KOTOpBI HaxomuTca Ha paccrossHuu 200 METpoB OT MEPEeKpecTKa, a WHIMACHT



HaxoauTcss Ha pacctossHuu 1000 MetpoB oT mepekpectka. Cxema pa3MmenieHus

JETEKTOpa TPaHCIIOPTa MpeACTaBlIeHA Ha PUCYHKE 5.
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Pucynok 5 — Cxema pa3menieHus JeTeKTopa TPaHCIIOpTa Ha OCHOBHOM MapIIpyTe

Pe3ynbTaTsl MoaenupoBaHusl IpeACTaBIEHBI B TAOIULE 2

Tabnuma 2 — XapakTepuCTUKU TPAHCIIOPTHOTO MOTOKA, MOJyYeHHBIE B PE3yJIbTaTe
MOJICIIUPOBAHUS

VOF 10 s un w07 ] mn 646 3%
Vor “s un %7y 409 mm 6346 e
VOF 20 4494 "o 07 4 in (SE ) %
VOF % ass wn .7 i m W a6 e
| Scabe 30 VOF 4 “ns un so7 o m 46 e
VOF 40 ans un sar 4 i 6,48 L)
VOF 50 s un 07 4 m 646 "
VOF 08 s W s 40 in (SR} [V
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AHaJu3 pe3yJbTaTOB MOAETHPOBAHHUS

B pesynbTare pabOTBl MOXHO CiAelaTh BBIBOJ O TOM, YTO HM3MCHEHHE
napametpa Volume Delay Function He oka3bIBaeT BIHMSHHS Ha BBIOOP ONTHMAIBLHOTO
Mapipyra aBrxkeHus. Ha BeIOOp MapmipyTa BIUsSeT W3MEHEHHE mapamerpa Scale B
monenu C-Logit. I'paduk 3aBUCMMOCTH WHTEHCHUBHOCTH JIBHIXKCHHSI OT 3HAYCHUS
napamerpa Scale Ha OCHOBHOM M aJbTCPHATUBHOM MapIIpyTe IPEACTaBICH Ha

PHUCYHKE 6.

Pucynox 6 — I3MeHeHne 3Ha4eHUI1 HHTEHCUBHOCTH TPAHCIIOPTHOTO MOTOKA HA OCHOBHOM U

AIbTCPHATUBHOM MapIIPyTe B 3aBUCUMOCTH OT U3MECHEHHs napameTpa Scale

MakcumanbHOE 3HAYE€HWE WHTEHCUBHOCTM TPAHCIOPTHOIO IMOTOKAa Ha
OCHOBHOM Mapiipyte ( = 563 aBr/dac HaOmomaeTcs mpu 3HaueHuu Scale 1, Ha
ATbTEPHATUBHOM MapIIpyTe MpU 3TOM MHUHUMAaJIbHOE 3HaYeHue — 374,5 aBt/ac . [Ipu
3HayeHnu mapamerpa Scale 10 HaGmonaeTcs najieHue HHTCHCUBHOCTH Ha OCHOBHOM
Mmapipyte a0 435,5 aBT/4ac, Ha aIbTEPHATUBHOM MapLIpyTe pOCT UHTEHCUBHOCTHU J0
502,5 aBt/gac. 3aTeM NpHW yBeIMYCHHH TapameTpa SCale Ha OCHOBHOM MapuipyTe
Ha0II0AaeTCsl TUIABHBIA POCT HMHTEHCUBHOCTH, HA aJIbTEPHATUBHOM — COOTBETCTBEHHO
najJicHuUE.

N3meHeHune 3HaueHui TUIOTHOCTH TPAHCIIOPTHOTO MOTOKA B 3aBUCUMOCTH OT

3HaYeHHUs apameTpa Scale Ha OCHOBHOM MapIIpyTe MPeaCTaBICHO Ha pUCYHKE 7.
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MIOTHOCTS ARSI

Pucynok 7 — I3aMeHeHre 3HaYCHH IJIOTHOCTH TPAHCIIOPTHOTO MIOTOKA HA OCHOBHOM MapIIpyTe B

3aBUCHMOCTH OT U3MEHEHUs napamerpa Scale

MakcumanbHoe 3HadeHue IuiotHocth K = 20,14 aBT/KM Ha OCHOBHOM
MapiipyTe HaOmromaercs npu 3HadeHuu Scale 1. [Ipu nanpHeiIeM yBeTHUCHUH
napameTpa Scale nHabmromaercst majgeHne TWIOTHOCTH 0 MUHUMAIBHOTO 3HaueHus K
= 14,13 asr/km mpu Scale 30. Ilocnenmyromiee yBenwueHue mapamerpa Scale
Ha0JII0AaeTCs POCT TUNIOTHOCTH TPAHCIIOPTHOTO MOTOKA J10 3HaueHus 14,66 aBT/KM.

N3menenne 3Ha4eHM TJIOTHOCTH TPAHCIOPTHOTO MOTOKA B 3aBUCHMOCTH OT

3HAYEHMs MapameTpa Scale Ha anbTepHATMBHOM MapIIpyTe MPEACTaBICHO Ha

s Seale B 5

) Scabe 100

pucyHKe 8.

MAOTHOC TR 235w

Seanlm )

PI/ICYHOK 8 — M3MeHeHue 3HAUeHUH TIJIOTHOCTH TPAHCIIOPTHOI'O ITOTOKA HAa AJIbTCPHATUBHOM

MapuIpyTe B 3aBUCHMOCTH OT M3MEHEHHs mapameTpa Scale



[lpn 3Hayenmm mapamerpa Scale 1 Ha aJbTepHATHBHOM MapIIpyTe
HAO0JII01aeTCsl MUHUMAIbHOE IUIOTHOCTH TpaHcmopTHoro notoka K = 3,02 aBT/kM.
[Tpu 3nauennu Scale 10 HaOnromaeTcst MaKCHMAIBHOE 3HAYCHHUE TUIOTHOCTH
K = 4,03 aBr/kmM. 3areM mnpu yBenuueHuM mapamerpa Scale wnabmomaercs
PABHOMEPHOE IMA/ICHUE TUIOTHOCTH TPAHCIIOPTHOTO MOTOKA.

M3meHeHne 3HA4YeHH CKOPOCTH TPAHCIOPTHOIO MOTOKAa HAa OCHOBHOM H
AIbTEPHATHBHOM MapIIpyTe B 3aBUCUMOCTH OT 3Ha4YeHHs TNapamerpa Scale

MPEJICTABICHO HA PUCYHKE 9.

Pucynox 9 — V3MeHeHne 3Ha4eHUI CKOPOCTH TPAHCTIOPTHOTO MTOTOKA HA OCHOBHOM H

AJIBTCPHATHUBHOM MApIIPYTE B 3aBUCUMOCTHU OT U3BMCHCHUA ITapaMeTpa Scale

3aKIrYEHNE

BBugy He3HAuUMTENbHOM WHTEHCHUBHOCTH JIBIDKCHHUS, KOJEONIONMICHCS B
npeaenax 350 — 500 aBr/yac, Ha aNbTEPHATUBHOM MapuIpyTe€ HAOIIOJAI0TCS
HE3HAUUTEIbHbIE HM3MEHEHUsSI CKOpOCTH. COCTOSIHME TpPaHCIOPTHOIO TIIOTOKA B
JaHHOM CJIy4yae MOKHO XapaKTepHu30BaTh Kak cBoOojgHoe. Ha ocHoBHOM MapmipyTte
npyu yBEIMYCHUU Tapamerpa Scale HaOmomaeTcs pocT CKOPOCTH TPAHCIIOPTHOTO

notoka ot 3HaueHus 44,09 km/4 npu Scale 1 1o 3nauenus 52,4 km/4 npu Scale 100.



M3MeHeHus 3HaUeHUM MJIOTHOCTU Ha ACTCKTOPC, YCTAHOBJICHHOM HAa OCHOBHOM

MapiipyTe, oT mapamerpa Scale npeacrasieno a pucyske 10.

12 11,3

10 ,57

8,68
8,26 826 826 826 gyq 826 g2 8,26

MAOTHOCTb ABT/KM
a

Scale 1 Scale 10 Scale 20 Scale 30 Scale 40 Scale 50 Scale 60 Scale 70 Scale 80 Scale 90 Scale 100

MakcumanbHOE 3HAUY€HHE IUIOTHOCTH Ha Jerekrope K = 113 aB1r/kMm
HaOmomaercs npu 3HaueHun Scale 1. Ilpu yBenmuenmn mnapamerpa mo Scale 30
IUIOTHOCTh Ha JETEKTOpPE YMEHbIIMUIACh N0 3HaudeHus 8,26 aBT/kM. B panpHeiimem
yBEJIIMYCHUE Tapamerpa Scale Ha 3HaYeHWe IUIOTHOCTH TPAHCIIOPTHOTO IMOTOKA Ha

ACTCKTOPEC HC BJIMAJIO.
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