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ONTUMIBALIA MAPIIPYTY PYXY CIIEHIAJIBHUX TPAHCIIOPTHUX 3ACOBIB 13
YPAXYBAHHSAM TAPAMETPIB BYJINYHO-1OPOKHBOI MEPEXI

BceranoBieHo, 110 ChbOroHI HEJOCTATHHO BUYEPIHO BHUBYEHE MHUTAHHSA BHOOPY ONTHMAaJIb-
HOTO MapuUIpyTy pyXy CHelialbHUX TPaHCIOPTHUX 3ac00iB 13 ypaxyBaHHSIM HapaMeTpiB BYIUYHO-
JTOpOXKHBOT Mepexi. OTpUMaHO 3aJeKHOCTI JIJIT BU3HAYEHHS KOE(IIIEHTIB BITHOCHOT aBapiitHOCTI
Ha TMEePeXpecTsIX Ta AUISHKAX BYIHMYHO-TOPOKHBOT MEpPEXK1 3AJIKHO BiJ MOKA3HHUKA 1000BOI 1HTEH-
CUBHOCTI JOPOKHBOTO pyxy. [ ontuMmizanii MapipyTiB pyxy CHeliaIbHUX TPAaHCIOPTHUX 3aCO-
01B po3pobiieHa iMiTaliiiHa MOJIeJIb BUOOPY ONTHUMAJIbHUX MapILIPYTIB 3a KPUTEPIIMU BUOOPY Haii-
0€3MeUHIIIoro MapuIpyTy pyXy Ta HAMEHIIUX BUTPAT HA CIIyBaHHS /10 MICISI BUKIIUKY.

Kntouogi cnoea: aBTOMOOUIbHUN TPaHCHOPT, MAPLIPYT PYXY, BYIHMUHO-IOPOKHSI MEPEXa,
aHaJli3 aBapidHOCTI, IMITaI[liiHA MOJIENb, ONTUMI3ALlIs MapLIPYTY.

U.B. Ilacuaxk, A.H. @ypcenko

ONTUMM3ALIMA MAPIIPYTA JIBUKEHUSI CHEIIMAJIBHBIX TPAHCITIOPT-
HBIX CPEJCTB C YYETOM ITAPAMETPOB
YJINYHO-10POKHOM CETH

VY CTaHOBIIEHO, YTO CEroJHs HEJAOCTATOYHO MCYEPIIBIBAIOLIE M3y4eH BOIPOC BhIOOpa ONTH-
MaJbHOTO MapuIpyTa JABHKEHHUS CIIELUATIbHBIX TPAHCIIOPTHBIX CPEJICTB C YYETOM apaMeTpoB YIIU-
YHO-JOPOKHOU ceTH. [losryuensl 3aBUCUMOCTH Ul OnpeesieHns K03(pPUIIMEHTOB OTHOCUTEIbHOM
aBapUIHOCTU Ha MEPEXPECTKaX U ydyacTKaX yJINYHO-IOPOKHOM CETH B 3aBUCUMOCTH OT HOKa3aTels
CYTOYHON MHTEHCHUBHOCTH JIOPOKHOTO ABMKEHHS. JlJI1 ONTUMH3AIMU MapUIpyTOB JBUKEHUS CIie-
LUATbHBIX TPAHCIOPTHUX CPEICTB pazpaboTaHa UMHUTALIMOHHAS MOJEb BbIOOpA ONTUMAJIbHUX Ma-
PUIPYTOB IO KpHUTEepbsiM BhIOOpa O€30TapHOr0 MapuipyTa IBWKCHHS W HAMMEHBIIUX 3aTpaT Ha
CJIEJOBAaHUE K MECTY BbI30Ba.

Kntouesvie cnosa: aBTOMOOWIIBHBIM TPaHCIOPT, MapLIPYT IABUKEHHS, YIMUHO-I0POXKHAS
CETb, aHAJII3 aBapUMHOCTH, UMUTALIMOHHAS MOJEIb, ONITUMU3ALIMS MapLIpyTa.

LV. Pasnak, O.M. Fursenko

ROUTE OPTIMIZATION FOR SPECIALVEHICLES BASED ON THE
PARAMETERS OF ROAD NETWORK

It has been discovered that the issue of choosing the optimal route for special vehicles taking
into account the parameters of the road network has not been thoroughly studied yet. The conditions
to determine the relative ratios of accidents at junctions and sections of the road network, depending
on the rate of daily traffic intensity have been identified. To optimize the routes for special vehicles
the simulation model for selecting optimal routes to reach the destination has been developed.

Keywords: road transport, route, road network, accident analysis, simulation model, route
optimization.
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IlocTranoBka mpoOJjemu. B ckiagi TpaHCIOPTHOTO MOTOKY BYJIUYHO-TOPOKHBOI MEpEexi
(BAM) micta pyXaeTbcsi BeJIMKa KUIbKICTh TPAHCIIOPTHUX 3ac001B, 110 HAJEXaTh HE TUIbKU MpUBa-
THHUM 0co0aM, a i 3[[IHCHIOIOTh HAPOAHOTOCIIOAPCHK] IEPEBE3EHHS Ta BUKOHYIOTh 1HIII TOCIIOap-
ChK1 uu creniainbHl GyHKuii. BypxinuBe 3poctanHs aBTOMOOUII3allll, 30KpeMa B YKpaiHi, MpU3BO-
IuTh 0 nepeHacuyeHHs BJIM tpancnoptHumMu 3aco0amu. 30KkpemMa, 3a OCTaHHI 7 POKIB KUIbKICTb
aBTOMOO1UTIB y JIbBOBI 3pocia BaBivi. Lle, cBO€r0 4eproro, 3HaYHO BILIMBAE HA OCHOBHI MOKA3HUKH,
K1 XapaKTepU3ylOTh TPAHCIOPTHUM MOTIK: MIBUJKICTh T4 IHTEHCUBHICTh PYXY, IIUIbHICTh TPAHCIIO-
PTHOTO MOTOKY TOLIO.

Oco065MBO aKTyaJabHOIO IIs1 TTpoOIeMa CTa€ Ui TPAHCIIOPTHUX 3aCO0IB CHEIIATBHUX CIYXKO:
OTepaTUBHO-PATYBAJIbHOI, IIBUKOT MEIUYHOT JOTIOMOTH, aBapiiHOT Ia30BOi CIIy»KOU, MLTILIIT TOLIO.
AJKe OHUM 13 HAMTOJIOBHIIMIKMX 3aBJaHb 3a3HAUYCHUX CIYXKO € SKOMOTa MIBUIIIE TPUOYTTS 10 MiC-
sl BUKJIUKY.

Tomy, B yMOBax ChOTOJEHHS,HEOOXITHO 3/1MCHIOBATH MOUIYK HAMpsIMIB ONTUMI3aLlli Mapii-
PYTIB pyXy clielialbHUX TPAHCIIOPTHUX 3acO0IB 13 ypaxyBaHHsSIM napameTpis BJAM mis:

— 3MEHILUEHHS TPUBAJIOCTI CIIyBaHHS 10 MICLSI BUKJIHKY;

— BuOOpy Hall0e3MEeUHIIIOT0 MapUIPYTy pyXy TPaHCIIOPTHOTO 3aco0y;

— 3MEHILUEHHS BUTPAT Ha CIIAYBaHHS J0 MICIS BUKIIUKY.

AHaJIi3 OCTaHHIX JOCTIIXKeHb Ta myoJjikauii. BitomMa HHU3Ka HAyKOBHX Ipallb, IO CTOCY-
I0TbCSL ONTHUMI3aLlli TPUBAIOCTI CIITYBAaHHS MOXKEKHO-PITYBAIBHUX MIIPO3JUIB 10 MICLS BHKIH-
ky[1-4]. OnmHak, y 3a3HaueHuX poOOTax HEJOCTAaTHLO yBard MPHUAUICHO BIUIMBY OCOOJIMBOCTEH yialil-
tyBaHHg B/IM, ii XapakTepHCTUK Ta IHIIMX YHHHHUKIB Ha TPUBAIICTh CIIAYBAHHS /10 MICIS BUKJIHKY.

BimzHauumo, Mo TpaHCHOPTHO-EKCIUTyaTalllifH1 XapaKTepUCTUKHU CIELIaIbHUX TPaHCIIOPT-
HUX 3ac001B y TIPOIIEC] CIIITYBaHHS 0 MICI BUKJIMKY HEOOXITHO JOCHIKYBATH 3 BUKOPUCTAHHSIM
mpaib, SIKi CTOCYIOThCSI IMHAMIKA aBTOMOOUIBHOTO TpaHCcnopTy. TyT JOIUIHFHO 3BEPHYTH yBary Ha
HayKoB1 pobotu[5-7].

Meta po6oTu. Po3poOuti MeToiMKy BUOOpPY ONTHUMAILHOTO MApIIPYTy PYXY CHELIiabHUX
TPaHCIOPTHUX 3ac00iB 13 ypaxyBaHHsIM napamerpis BJIM.

Buknag ocHoBHoro marepiaay. PosrisiHeMO MOMIMBICTH ONTHMI3alil MapuIpyTy pyxy
CHeliaJIbHUX TPAaHCHOPTHUX 3aco0iB 13 ypaxyBaHHsAM mnapamerpiB B/IM 3a BuieBkazaHuMu Ha-
npssMkamu. [ 3aiiCHEHHST BHOOPY ONTHUMAJIBHOTO MAapUIPYTy PyXy aBTOMOOUIS 3a KpPUTEPIEM
0e3IeKH TOPOKHBOTO PyXy HEOOXITHO cXeMaTUYHO 300pazutu o0pany AuistHKy B/IM.

Sxmo posrasHyTH Kapty BJIM MmicTa, 1o siKiii pyXaeTbcsi TPaHCIOPTHUN MOTIK, TO MOXKHA
BUOKPEMUTH OCHOBHI ii €J1eMeHTH — nepexpecTts (TPaHCIOPTHI BY3JHM) Ta BIAPI3KU AOPOTHU (Iyru),
o ix 3’€aHy0Th. Buxonsun 3 nporo, B/IMi3 BukopuctanssM ii kapTu MOXHa 300pa3uTH cxema-
TUYHO, TIO3HAYMBIIIY BUIICONKICAH1 OCHOBHI efeMeHTH (puc. 1).

a)
Pucynok 1 — Kapmoepaghiune ma cxemamuune 306pasicenns B/JIM ons npogedents 0ocuioxncens:
a — Kkapma 00cnioxHcyeanoeo paiony (3oopaxcenusn Google maps),; 6 — cxema BIM oocnioocysaro-
20 patioHy

8 36ipnux nayxosux npays JIAY BXXI]



BuxopuctoBytoun puc. 1 ans noOyaoBu MapuipyTy 3 HaMEHILOK aBapiiHICTIO TPaHCIOPT-
HUX 3ac001B, HEOOX1/IHO IPOBECTU KUIbKICHUN aHali3 A0POKHbO-TpaHcnopTHUX npuroa (ATII), ski
TpanwInCh Ha TPAHCIIOPTHINA Mepeki pailoHy 3a piK, Ta BUSHAYUTH HalOUIbII HeOe3neuHe nepexpe-
cts Ta AuistHKY BJIM. [Inst nboro HeoOXiAHO BU3HAUYUTU JOOOBY IHTEHCUBHICTH PYXY TPaHCIOPT-
HUX ITOTOKIB Ha KO)KHOMY IE€PEXPECTI.

Jljig OTpUMaHHSI MOKAa3HUKIB IHTEHCUBHOCTI IOPOXKHBOTO PyXy B IEpepi3i A0pIir MOKHA BUKO-
PUCTOBYBATH JIJaH1 KOPOTKOCTPOKOBHX CIIOCTEPEKEHD 3@ IHTEHCUBHICTIO 1 CKJIaJ0M IOTOKY Ha CTa-
LIOHAPHOMY MYHKTI 00isiky. OO]IK IHTEHCUBHOCTI pPyXy B LIbOMY BHUIAJKYy BEAETHCI 3
000B’A3KOBUM TIOJIUIOM CKJIAJy MOTOKY 3a BaHTKOMIAMOMHICTIO Ta 3a 3HAYECHHSIM Yacy 1 JaTu
IIPOBEJICHHS CIIOCTEPEIKEHb.

Opnak, 6epyuu 10 yBary BUTpaTH, HEOOXIH1 Ui BCTAHOBJIEHHS Ta 0OCIyrOBYBaHHSI CTaIlio-
HapHUX MYHKTIB JOCIIIKEHHS JOPOKHBOTO PYXY, /Ul TOCIIDKEHHS TOKa3HUKIB I0POKHBOTO PyXy
JOLUIBHO CKOPHUCTATUCS METOJI0M, HaBeZeHuM B [8]. Lleit meTon nocnimkeHHs mapameTpiB J0POXK-
HBOTO PyXy Iepeadadae 3aCTOCYBaHHS BIICOPEECTPATOPA, BCTAHOBJICHOTO B JIESTKOBOMY aBTOMOOI-
ni. JIerkoBuiA aBTOMOOULTh MAPKYETHCS Yy HEOOXITHOMY isi nociipkenns micui BJIM Ta BinOyBa-
€THCS JOCIIHKEHHS TTapaMeTpiB JOPOKHBOTO PyXY.

Ha puc. 2 naBeneno dotorpadii npouecy 300py iHPopMaIiil 1 TOCIIHKEHHS apaMeTpiB
JOPOKHBOTO PYXY 13 3aCTOCYBaHHSIM METOAY [8].
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Pucynok 2— Ilpoyec 360py ingpopmayii 0151 00CHiONCEHHA NAPAMEMPIE OOPOHCHLOLO PYX):
a — euenso 3 KabiHu agmomooins y Momenm ¢hikcayii mpancnopmuux 3acodie peecmpamopom;
6 — kaodp i3 3anucy peecmpamopa, oe 8i0meopeHa 0ana iHghopmayis

BineopeecTpaliiss Moxe 3/ICHIOBATUCS K B IPUCYTHOCTI JIFOJUHH, TaK 1 aBTOHOMHO. [licns
IIPOBEJIEHHS! HEOOXIAHUX IOCIIIKEHb, PE3yJIbTaTH OINPALbOBYIOTHCS KaMepaJlbHUM CIIOCOO0OM 13
BuxkopuctanasaM [1K. OtpruMani gaHi MOXyYTh BiloOpaxkaTucsl y BUIIIAA1 TaOIHIb 4u rpadikiB 3a-
JIEKHO BiJ OCTABJICHOT 3a4a41 JOCTIIHKEHHS.

JIyist mpoBeIeHHS JOCTIKEHb JOIMUTBHO BU3HAYATH IHTEHCUBHICTh PYXy METOJIOM HATYPHHUX
CIIOCTEPEKEHD 13 BUKOPUCTAHHSAM METOJMKU O-XBWJIMHHHMX BiIpi3KiB vacy. Lleit meron mossrae y
BUMIPIOBAaHH1 KUIbKOCT1 aBTOMOOLIIB Ha JOCIIIPKYBaHOMY Iepepizi 10poru 6 XBUIUH Y PAHKOBUI
(8.00) 1 Beuipniit (18.00) mikoBi mepioau, a Takox B 001aHIO TTopy (13.30).

Jlyig BCTaHOBJICHHSI HailHEOE3MEeyHIIoro nepexpects HeoOXiHO 3a JAHUMH IHTEHCHBHOCTI
pyXy Ha Jyrax Mepeki BU3HAUYUTH J1000BY IHTEHCUBHICTh PYXy TPAHCHOPTHUX MOTOKIB Ha KOXKHO-
My Iepexpecri. Ii BU3HauaroTh IIAXOM HiZICyMOBYBAaHHs iHTEHCUBHOCTEH Ha Iyrax, IO IPUMUKA-
I0Th JI0 LbOTO nepexpects. [Ipuyomy mizicyMOBYIOTh 3HaU€HHSI IHTEHCUBHOCTEH, «BXITHUX» Y I€-
pexpectsi a00 «BUXIIHUX» 3 HbOrO. Takl po3paxyHKH IHTEHCHUBHOCTEH PyXy HpPOBOJATH JUISl BCIX
nepexpecTs JociKyBaHoT vactuau BIM.
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st po3paxynky kibkocti TII 3a pik Ha neBHOMY mepexpecTi 6epemMo A0 yBaru g000BYy
IHTEHCUBHICTh PyXy TPAaHCIOPTHUX INOTOKIB Ha KOKHOMY nepexpecti N;. besnocepenHbo BU3Ha-
yeHHs KiibkocTi A TII 3a pik Ha i—My nepexpecTi 3A1HCHI0OEMO 3a 3aJIeKHICTIO, OTPUMaHOI0 B J{HU-

nporopHAU (M. Mocksa):
Ao =O,38+1,6-104‘Ni, (1)

ne Ni— IHTEeHCUBHICTb pyXy Ha i—MY IepexpecTi, aBT./100.
Buxopucrasmu (1), oTpuMaeMo 3a1€KHICTh, SIKa JaCTh 3MOT'Y BCTAHOBUTH MOKAa3HUK B1THO-
CHOI aBapiitHOCTI JJI KOYKHOTO MEPEXPECTS 3aJIEKHO BiJ IHTEHCUBHOCTI PyXY
_3,8-103kﬁ+l,6Nl.kH 5
ai 3, 65]\]1 > ( )

ne k,— koediieHT 7060BOi HEPIBHOMIPHOCT1 PYXY.
AHAJOTIYHO OTPUMYEMO 3aJICKHICTh U1 BU3HAUCHHS MOKAa3HUKA BITHOCHO1 aBapidHOCTI

JUIsl KOKHO1 yru B/IM:
3,8-10° k,+1,6N, k,
= : (3)

3,65N,
ne Nij— IHTEeHCUBHICTh PyXy Ha ay3i I-J, aBT./n00.

[lo cTocyeTbes BUTpat Ha npoiza AuistHKU B/IM, To BOHM BU3HA4alOThCS BEJIUKOIO KUIbKIC-
TIO YMHHUKIB. Haif3HauHiIIe Ha 111 BUTPATH BIUIMBAIOTH TaKi MOKA3HUKH, K OBXKWHA JTYTH, CEPe-
HS IIBHJIKICTH aBTOMOOISA, BIIHOCHA aBapidHICTh HA UISHIIL

BusHaueHHs cepelHbOi MIBUAKOCTI pyXy MOXe 3J1HCHIOBaTUCS TakuM criocoOom. [Ipu Bu-
3HaueHH1 HeoOXigHuX Ayr B/IM nns BCTaHOBIIEHHS CepeAHbOI IIBHAKOCTI MOKHA CKOPUCTATHUCS
OJIHUM 13 IHTepHeT-cepBiciB. Hampukiaz, cepBic «SHmekc mpoOKm» MOKa3ye CepeHIO0 MBUIKICTD

kal -J

Ha Joporax MICT YKpaiHu.
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Pucynok 3 — [Ipuknao eusHaueHHs cepeoHboi WEUOKOCMI MPAHCROPMHO20 NOMoKy Ha éyi1. Hesa-
nexcnocmi y M. leano-@pankisecvk (cepsic Anoexc npobku)
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CkopuCTaBIIMCh BKa3aHUM CEPBICOM, BUIMCYEMO CEPEIHIO MIBUAKICTh Y OyJHI B PAaHKOBUI
(8.00) 1 Beuipniii (18.00) mikoBi mepioan, a Takox B 0010 Topy (13.30). 3 oTpuMaHuX JaHUX BH-
3HAYaEMO cepesiHe apudMeTnyHe i OTpUMYeEMO HEOOX1IHY JUIsl pO3PaxXyHKIB CEPEIHIO HIBUAKICTD.

3BUYaHO, 32 3a3HaYEHOI0 METOJAMKOI0 BU3HAYEHHS CEPEHBOT IIBUIKOCTI PyXy TPaHCHOPT-
HOTO MOTOKY MOKEMO OTPHUMAaTH y3arajlbHEH1 3Hau€HHS, IPOTE IX JOCTATHHO JUIS MOAAIBIIOL OIl-
THUMI3allii MapUIpyTy pyXy TPAaHCIOPTHUX 3acO0IB.

[Ipoizn 1 kM 10pOrH 3 ypaxyBaHHSIM aBapiiHOCT1 CYIPOBOKYETbCS 30UTKAMU

kal—J

Cuy=
365N, ,
ne Cyrir— cepelHiil HapoaHorocnogapcbkuii 30utok Bia oguoro ATIL rpH, a

Cgm [ZpH] > 4)

, n
k, =2 T ko, (5)
l[—J
ne iy — noexuHa ayru I-J, kM.

bepyuu no ysaru (1), 3anuiieMo 3a1eKHICTb 1715 Bu3HaueHHs C,r.; Yy BUTIIAL

0,38+1,6-10°N,_,
== ; =L C epu ). 6
al-J 365N, 1 I [ P ] (6)
VY pe3ynbTari OTpUMaeMo 3alIeKHICTh JIJIsi BU3HAYEHHS BUTPAT HA Mpoi3a auissHku BIM:

[ 0,38+1,6-107 N,
CI—J = Cs,w.ll—j +Cn0cm. V[v_J + ) 36’5N = CﬂTH [ZpH']' (7)
I1-J I-J
ne C;,. — 3MIHHI BUTPAaTH aBTOMOOLIS, TPH/KM; Cyocm. — TIOCTIAHI BUTPATH aBTOMOOUISA, TpH/TOM; Vi s
— cepeHs MBUAKICTH aBTOMOOUTS Ha AUIHIN /-J, KM/TO/I.
Sk yxxe Hnutocs, ciailyBaHHs CHEliaIbHUX TPAHCIOPTHUX 3acO0IB JI0 MICISI BUKIIUKY 3/1HC-
HIO€ThCs 0 BJIM, sika cKi1agaeThCsi 3 TPAHCIIOPTHUX BY3JIIB Ta YT, IO iX 3’ €AHYIOTb.
[Ipu po3B’s3aHHI TpoOIEeMH ONTUMI3ALlll MAapUIPYTIB PYXy CHEI[IaJIbHUX TPAHCHOPTHUX 3a-
co0iB 13 ypaxyBaHHsM mapameTpiB BJIM mMoxHa 3anucatu QyHKIIFO METH 3a7a4i Ui KOXKHOTO 3
BUILEPO3IISIHYTHX HAMPSMKIB oNTUMI3aLii. 30KpeMa, PyHKL1I0 METH 3ajjaul 3MEHIIEHHS TPUBaJIOC-
T1 CIIAyBaHHS J0 MICISI BUKIIUKY T,

T, — Min. (8)
Jlist BUOOpY Hal0E3MEeUHIoro MapiIpyTy pyxy TPaHCIIOPTHOTO 3ac00y (hyHKIIISI METH Ma-
THUMC BUTJIAO:

ikm + ika,_ , —> min, 9)
i=1 i=1

Jie n — KUIbKICTh MEPEXpecTb Ha MapIIpyTI CIIAYBaHHSA; m — KUIbKICTh 1yr BJIM Ha mapuipyri cii-
JyBaHHS.

OyHKIIS METH 3a/layl 3MEHIIEHHS BUTPAT Ha CIIIYBaHHS JO MICHS BUKIMKY MaTUME BH-
LIS

> C,_,, - min. (10)
i=1

ABTOpOM 151 3BMEHIIIEHHS T, pO3po0JIeHa iMiTaIiiiHa Mozenb [9, 10] mporuno3yBanHs TpuBa-
JIOCT1 CIIAYBAaHHS MOXEKHO-PATYBAJILHOTO MIAPO3JLLY O MICISI BUKIUKY (MOE TaKOX 3aCTOCO-
BYBATHUCS Ui IHIIUX ONEPATUBHUX CIYXK0), 1110 Ja€ 3MOTY BUSHAYUTH ONTUMAJIbHUI MapLIpyT CIli-
TyBaHHS 3a KpUTEpieM (8).

Jliig BUOOpY ONTUMAIBHOTO MAPUIPYTY PYXY CIEliaJIbHUX TPAHCHIOPTHUX 3ac00iB 13 ypaxy-
BaHHAM napamerpiB BJIM 3a kpurepiimu (9), (10) Ha ocHoBi [9, 10] Oyna po3pobiieHa iMmiTaniiiHa
Moienb (puc. 4).

Bicnux JIJY B2KJ] Ne10, 2014 11



( TTouarok )

1 \ 4
|'O BBeneHHs BXiIHUX OaHUX

2 4
[O BusHaueHHA MOXKITMBHX MapHIpyTiB A

© v

n m m
BusHauenus Z kai + Z kalfJi Ta Z CI—Ji 11 KOJKHOTO
i=1

i=1 i=1

MapIIPYTy 3 MHOKUHH A 13 BUKOPUCTAHHIM
3anexxHocreit (2), (3), (7)

g v
BusHaueHHst HATMEHIINX 3HAYEHb MapaMeTPiB 3a
kputepisivu (9), (10) 3 HU3KH OTpUMaHKX y OJow 3

S 4
BuseneHHst MapIipyTiB i3 HANMEHIITIMH ITPOrHO30BAHUMH

n m m
3HAUEeHHAMH Z k, + Z k, , Ta z C_,

i=1 i=1 i=1

A 4

Pucynoxkd4d— Cmpykmyprna cxema imimayiunoi Mooeui 6u60opy onmumMaibHux Mapupymis 3a Kpume-
piamu (9), (10)

PosrisinemMo nocniioBHICT, BUKOHAHHS OTlepalliil 3alporoOHOBAHO1 IMITallliiHOT MO (puc.
4). Cnouatky B 010k 1 HE0OXiZIHO BBECTH BXIJIH1 JaHi, 1110 € KOOPJMHATAMH MICIISl BUKIIUKY Ta KO-
OpJIMHATaMH PO3TalllyBaHHS CIEIlaIbHUX TPAHCIIOPTHUX 3ac00iB. Jlaii B 0710111 2 3 BUKOPHUCTAHHIM
[1K 311iicHIOETbCSI BUBHAYEHHS! MOKIUMBUX MapuIpyTiB 4. Lle Moske BinOyBaTucs 13 BUKOPUCTAHHSIM
€JIEKTPOHHUX KapT MICLIEBOCTI Ta KacKaJHOTO Trpada BapiaHTIB MPOI3AYy TPAHCIOPTHUX 3aco0iB[1]
13 BUOKPEMJICHHSIM TPaHCIIOPTHUX BY3JiB Ta Ayr BJIM.

B 6siomii 3 BinOyBaeThCsi BUBHAUCHHS CYMAapHHUX 3HAYEHB Ky Ta k,rji, @ Takoxk 3HadeHHs Crj;
JUTSI KOYKHOTO 3 OTPUMaHUX MapIIpyTiB 13 MHOXXHUHH A 3a A0moMororo 3anexHocteit (2), (3), (7).
Ormicnst y 6mo11i 4 311CHIOETHCSI BU3HAYEHHS HAaWMEHIIIUX 3HAYCHB MapaMeTpiB 3a Kputepismu (9),
(10) 3 Hu3km otpumanux y Omorri 3. [ani B 6iomi 5 BimOyBaeThcss BUBeACHHS Ha KapTy BJIM map-
HIPYTY CIIAyBaHHS CHEI[IaJIbHUX TPAHCIOPTHUX 3acoOiB /0 Miclisl BUKJIMKY 3 HallMEHIIMMU 3Ha-
YEHHSIMH ITapaMeTpiB 3a kputepismiu (9), (10).

Hapnani Ha ocHoBi imiTaniiiHoi Mozeni (puc. 4) HeoOXxigHO ctBopuTH nporpamy s [1K 13
METOI0 aBTOMAaTH3allli BU3HAYEHHSI ONTHUMAJIbHUX MapLIPYTIB pyXy CHElIalbHUX TPAHCHOPTHUX
3aco0iB 10 Micisl BUKIIHKY 3a Kputepisamu (9), (10). Lle Takoxx macte 3MOTY 3a37aJ1€riib OTpUMYBa-
TH ONTUMAJIbHI MapUIPYTHU PYXY B PI3HUX HANpPSAMKAaxX Ta 10 KOHKPETHUX 00’ €KTIB.

BucHoBku

1. Ha mifcraBi aHaizy CydacCHOTO CTaHy METOIIB ONITHUMI3allii MapIIpyTiB aBTOMOOLIFHOTO TpaH-
CIIOPTY BCTAHOBJIEHO, 1110 CHOTOJIHI HEOCTAaTHHO BUYEPITHO BMBUEHO IMHUTAHHS BUOOPY ONTUMAIbHOIO
MapUIpYTy PyXy ClellaJIbHUX TPaHCIIOPTHHUX 3ac001B 13 ypaxyBaHH:AM napamerpis BJIM.
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2. OTpuMaHO 3aJIEXKHOCTI JJI1 BU3HAYEHHS KOe(]Iilli€HTIB B1IHOCHOI aBapiifHOCTI Ha Mepex-
pectsx Ta nyrax BJIM 3anexHo Big MoKa3HUKA JOOOBOI IHTEHCUBHOCTI JOPOKHBOTO PYXY.

3. Ins onrumizaiiii MapmpyTiB pyxXy CHeIlalbHUX TPAHCIIOPTHUX 3ac00IB po3pobieHa imi-
TaliiiHa MOJIeJIb BUOOPY ONTUMAaIbHUX MAapUIPYTIB 3a KpUTEPISIMU BHOOPY HalOe3neuHIoro Map-
HIPYTY pyXY Ta HAUMEHIIUX BUTPAT Ha CIITyBaHHS J0 MICILSI BUKIIHKY.

4. Hagani 1OUUIBHO PO3MVISIHYTH MOKJIMBICTh YJJOCKOHAJIEHHS 3alIPOIIOHOBAHOT IMITAI[IITHOT
MOJI€eJIl 32 KPUTEPIEM ONTUMI3allli TPUBAJIOCTI CIIAYBaHHS CHEI[laJIbHUX TPAHCHOPTHUX 3aC00IB 110
MICIISI BUKIIUKY.
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