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PE®EPAT

Kpamdikauiiina, podota ckiamaeTbesi| 370 CTOPIHOK MAaUIMHOMTUCHOTO
TEKCTY, MICTUTh 9 LmocTpaiiiid, 4 Tadbauiti, 22 JTEpaTypHUX JUKEPENA.

O0’ekT 7 AOCHKEHHS. ' 'mpouec (PYHKI[IOHYBAHHS ' IHTEFPOBAHMX
MYJTbTUMOJaIbHUX MICHKHX TPAHCHOPTHUX-CUCTEM.

Mera po0oTH . - . PO3POOJICHHS - MAXOMIB /10 MOJEAIOBAHHS. . BUOODY.
nacakupamu MLUIsIXy [EepeCyBaHHS B IHTEIPOBAHUX MYJIbTUMOAAIBHUX MICHKMX
TPAHCIIOPTHUAX CHCTEMAX HA MPUKJIAA M, XaPKIB.

MeToan AOCHIAKEHHS: MaTEMATUYHE Ta| TPAHCIIOPTHE MOJCTIOBAHHS.

Otpumani pesynbratd. CPOpMOBAHO MATEMATUYHHMIA OMUC  CKIIAJOBHX
y3araabHEHUX BUTPAT HACAKUPIB, IO BKAIOYAE BHTPATH Yacy Ha MHIOXIIHUN PyX,
OY1KYBaHH S TPAHCTIOPTHOrO 3ac00y, MOI3AKY Ta nepecaiki. /10AaTKOBO BpaxOBaHO
BIUJIVB-, —-TPAHCIOPTHOI , . BTOMJIIOBAHOCTI | MIACAXKUPIB , YEPE3— , OLIHIOBAHHS
(PYHKI[IOHAJIbHOTO CTaHy JIFOJAWHHA MICHA 3M1HCHEHHS MEPECYBAHHS Ta MOMJIMBHX
BTPAT_J0OXOQAY BHACHIIOK 3HMKECHHS MPaLE3IaTHOCTL. BU3HAUYEHO 3aKOHOMIPHOCTL
BUOOPY TIACAKUPAMH LTSAXY TIEPECYBAHHS.

PekomeHgamii 3 BOPOBAKEHHS. 3alpONOHOBAHA METOJIMKA MOXKE OyTH
BUKOpHUCTaHA MM 4ac -“MOJACIIOBAHHS Mpolecy (PopMyBAHHS MACAKUPOMOTOKIB B

CUCTEMaxX MiChbKOTQ HaCAKUPCHKOTQ TPAHCTOPTY !

I[TACAXKMUP, IJIAX ITEPECYBAHHA, ITACAXHWPOIIOTIK,
MVIIbTAMOAAJIBHA TPAHCITOPTHA CUCTEMA
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BCTYII

CywacHuii, / PO3BUTOK ' BEIMKHX ~ MICT  CYNPOBOIKYETHCSA| / MOCTIHIM
3pOCTaHHAM MOOUIBHOCTI HACEJICHHS, T ABUILICHHAM IHTCHCUBHOCTI TPAHCIOPTHUX
NOTOKIB 'Ta-YCKIaJIHEHHAM CTPYKTYPH -MICBKUX - TPAHCHOPTHHX "CHCTEM. Y HUX
yMOBaX = OCOONMBOIO,/ 3HAUCHHA / -HaOyBae | (OpPMYyBaHHS — IHTEFPOBAHUX
MYJIbTUMOIAJIbHUX, TPAHCITOPTHUX CUCTEM, AKI 3a0€3MEUYIOTh-B3a€MO/ILI0- P13HUX
BUIIB TPAHCHOPTY Ta CTBOPIOKOTH YMOBH Ui TIABUIICHHA €(CKTUBHOCTI
MaCAKUPCHKUAX IEPEBE3CHL. J[1s1| BRIMKUX MICT, 30kpeMa M. XapkiB, MpoodiieMa
opranizamii parnioHaJsHOTO/ MEPEMIILEHHS MACAXKUPIB |\ €/ OCOOIUBO. AKTYaIbHOI)
yepe3  3HAYHYy TEPUTOPIAIbHY  PO3Tally>KEHICTh  MICTAa, HEPIBHOMIPHICTH
TPAHCHOPTHOTO' MOMNTY, TIEPEBAHTAKEHICTh OKPEMUX TPAHCHOPTHUX BY3JIB-Ta
HEOOX1IHICTh 3a0€3HEUEHH KOM(OPTHHX YMOB MEPECYBAHHS HACEHCHHS:

OAaHUM 13, | KJIFOYOBUX— 3aBIaHb- . PYHKIIOHYBAHHS ~MYJAbTUMOIAAbHIX
TPAHCHOPTHUX CUCTEM € JOCHI/LKCHHS 3aKOHOMIPDHOCTEH BUOOPY Macakupamu
LUTAXY. MepECyBanHs. Bubip MapmipyTy 3aie€:kuTh BiJ 0araTb0X YMHHHKIB, CEPE
AKUX TPUBATICTh TIOI3AKA, KUIBKICTh MEPECATOK; PiBEH KOMPOPTHOCTI, BAPTICTH
NEPEBE3EHHS, HAAIWHICTG  TPAHCIOPTHOTO  CHOJYYEHHS, 1HTEPBAIM  PYXY
TPAHCTOPTHUX ‘32CO0IB Ta PIBEHBb 1H(POPMALIITHOrO 3a0€3MEUCHHS MacaXUpiB.
VYpaxyBaHHS, HOBEAIHKOBUX OCOOJIMBOCTEH | MACAKUPIB —HAE < MOKIMBICTH
OIABUIIATA TOYHICTh «TPOTHO3YBAHHSA  TPAHCIOPTHOTO, TIONUTY (Ta ; 3a0€3HCUHTH
€()EKTHBHE YNPABJIHHA MACAKUPONOTOKAMH.

CyuacHi miAXoAud A0 MOJETIOBAHHA TPAHCIOPTHUX TPOUECIB MEPEA0AYAOTH
BUKOPUCTaHHS MaTeMaTHYHUX MOJCIEH, | METOMIB) TPAHCNOPTHOLO | IJlaHyBaHHS,
Teopii  rpadiB, IMOBIPHICHUX MOJENCH Ta I1HTEICKTYaTbHHUX _1H(OpMAIliiHIX
TEXHOJIOT1. 3HAUHOI0 TOMMPEHHS HAOyBAKOTh MOJCII, 3aCHOBAHI HA AHAMI3I
JAHUX ,aBTOMATU30BAHUX CUCTEM Omiarty mpoi3ay, GPS-MOHITOpHHTY, a TaKOoX

METO/IaX MAIIMHHOTO HaBUaHHSA Ta rpadoBOTQ aHali3y TPAHCHOPTHUX Mepex. Lle
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JIO3BOJISIE_OUTbII JETAILHO BPAaxOBYBATU OCOOJMBOCTL MOBEAIHKH. NACAKUPIB. Ta
aJanTyBaTH TPAHCTIOPTHI CUCTEMU 0 3MIH YMOB (DYHKI{IOHYBaHHS.

Hespaxkaroun Ha 3HaUHY = KIJIBKICTh A HAyYKOBUX, JOCTIUKECHbL y  cdepi
TPAHCTIOPTHOT O~ MOJCKOBAHHS, |\ MUTAHHA | BUOOPY /| MACAKUPAMHE ~ TIAXY
NEPECYBAHHSI CAME B IHTETPOBAHMX MYJIbTUMOJAIBHMX MICBKAX TPAHCHOPTHUX
cucTteMax noTpedye 'mOMaNBIIOro 'BAOCKOHANICHHS. - OCO0IMBOI 'yBaru -HoTpedye
BpaxyBaHHs-CrICUM(pIKI PyHKIIOHYBAHHST TPAHCIIOPTHOI /CUCTEMU-M. XapKiB, sKa
XAPAKTEPU3YEThCS . CKIAJAHOK.. CTPYKTYPOIO. . MAPIIPYTHOT MEPEKL, . HAsBHICTIO
JCKIJTBbKOX BHUIIB MICHKOTO MaCaXUPChKOrO TPAHCIOPTY Ta 3HAYHUM PIBHEM
TPAHCIIOPTHOTO HABAHTAKECHHSI.

Memorwo poéomu/ € /PO3POOJICHHS | MIIXOMB 10 / MOJAECTIOBAHHS BHOOPY
NacaXHpaMu ILISAXYy NEPECyBaHHS B IHTETPOBAHWMX MYJIBTUMOAAIBHUX MICHKUX
TPAHCHOPTHHUX CUCTEMAX HA MPUKJIaAl M.-XapKiB.

JIiist JoCATHEHHS OCTABICHOT METH HEOOX1THO BUPIIINTH TAKl 3A60AHHA.

-, IPOAHANII3yBaTH CY4YacHl HIAXOAM JI0 MOJETIOBAHHS BHOOPY. acakKMpaMu
LUTAXY NEPECYBAHHS B MAPIIPYTHUX CUCTEMAX IPOMAJCHKOrO TPAaHCIOPTY,

- JOCHIIATA YUHHUKH, U0 BIJIMBAIOTH ‘HA. BUOIp. MAacaKApaMu IULAXY
NEPECYBAHHS,

- _po3poOuTH MOzENb BHOOpPY LIISAXY MEPECYBaHHS TMACaXHUpIB Y
MYJIbTUMO/IAIbHIA TPAHCIIOPTHIM CHCTEMT;

- BUSIBATH 3aKOHOMIPHOCTI BUOOPY NacaXupamu LIIIXY NEePeCyBaHHs.

006’°€kmom , 00CNIOHCEHHA | (€ ; APOLEC (PYHKIIOHYBAHHS — IHTEFPOBAHUX
MYJIbTUMOAATIBHUX MICBKUX TPAHCIIOPTHUX CUCTEM.

Ilpeomemom 0ocniOxyceHHA ' '€ 3aKOHOMIPHOCTI! . TA . MOJACIL . BUOOPY
nacaknpamu,  UUBIXY. / MEpECYBaHHs| _y | MaplIpyTHIH CHCTEMI | MiCHKOTO
NAaCaKMPCHKOr0 TPAHCIOPTY.

ITpakTiuHe * 3HaYEHHS OTPUMAHWX PE3yNbTaTIB MOJATde Yy MOMKIMBOCTI
BUKOPUCTAHHS  PO3POOSICHMX MOJCIEH i BIOCKOHAJIEHHS ~TPAHCTOPTHOTO

NJIaHYBaHHA, - ONTHMI3alli —MapUIPyTHOI; | MEPEXl, ; MiABUIICHHS — ~SKOCTI
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PO3/LI 1
AHAJII3 METO/IIB MOJIEJIOBAHHS BUBOPY MACAKHPAMU
LIJISIXY. MEPECYBAHHS B MAPIIPYTHUX CHCTEMAX
FPOMAJACHKOFO TPAHCIIOPTY

1.1 3aBraHHS TPAHCHOPTHOI'O MOAEHOBAHHA

TpancnopTHE MOAEMIOBaHHS € OAHUM 13 KIKOYOBHUX 1HCTPYMEHTIB
MOCIKEHHS Ta  YIPaBTiHAA TPAHCIOPTHAMH CHCTEMAMH MicT, MOro ocHosHe
OPU3HAYEHHA IOJISIrae |\ y | BHBHUCHHI | 3aKOHOMIPHOCTEH — (DYHKI[IOHYBAHHS
TPAHCIIOPTHOI CUCTEMM, MPOTHO3YBAHHI MapaMeTPiB TPAHCMOPTHUX MPOLECIB Ta
OOIPYHTYBaHHI / yIIPABIIHCHKAX PIUIEHB~ OAO BAOCKOHAJICHHS ~TPAHCHOPTHOTO
00CIIyrOByBaHHsI| HaCCHCHHS. BuKoOpHeTaHHs MOMCICH N03BOJISIE <aHATI3yBaTh
CKJIaJZH1--TPAHCIIOPTHI, MPOLECH , 0€3 ~HEOOX1THOCTI MPOBEACHHS MACHITAOHKX
EKCIIEPUMEHTIB 'y PEAJIbHAX yMOBaX (YHKI[IOHYBaHHA MIChKOI TPaHCHOPTHOI
cucremu [1-22].

Cy4acH1 TpaHCIOPTHI| CUCTEMU XAPAKTEPU3YIOTHCS 3HAYHOKO! CKITAIHICTIO,
6araTo()aKTOPHICTIO Ta AMHAMIYHICTIO. X (YHKIIOHYBAHHS BH3HAYACTHCS
B3aEMOJIE0~ BEJMKOI’ KUTBKOCTI ' €EMEHTIB,~ CEpel ° SKUX ~ TPAHCIOPTHA
TH(pacTpykTypa,. MapmpyTHa MeEpexKa, - TPaHCHOPTHI 3aCo0W, - MacakUpoOnOTOKH,
TPAHCHOPTHUN TOMUT Ta NOBEAIHKA KOPUCTYBAYiB: Y TAKWX YMOBAxX; TPAHCHOPTHE
MOJICTIOBaHHA 3a0e3neuye MOKIMBICTh (POPMAIII30BAHOIO OMUCY TPaHCHOPTHUX
OPOLECIB T JIOCHI JKEHHS 'B3aEMO3BSI3KIB MI>)K OKPEMHMH MMapaMEeTPaMu. CUCTEMHU
[3,4.7].

OpaHMM 13  TOJIOBHMX  3aBJaHb_  TPAHCIOPTHOIO _ MOJCIIOBAHHS €
OPOrHO3YBAHHS OOCHTIB 1 HANPSMKIB~ TPAHCIOPTHUX NOTOKIB.  BW3HaucHHS
3aKOHOMIPHOCTEH (POPMYBAHHS MACAXKUPO- Ta TPAHCHOPTOITOTOKIB, Aa€ 3MOTyY

OWIHATH -PIBECHb / 3aBAHTAXKCHHS | (€JIEMEHTIB; TPAHCIOPTHOI ~MEPEXKi; —BUABHTH
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mpOOAEMHI. TUISSHKA Ta OOTPYHTYBATH 3aX0Jd WIOJA0 iJBULIEHHS. ¢(EKTUBHOCTI
(YHKI[IOHYBaHHS TPAHCIOPTHOI cUCTEMH [2, 8.

BaxnueuMm' 3aBJAHHAM TPAHCIOPTHOIO ' MOJACIIOBAHHA) € AOCTIIKEHHS
TPAHCTIOPTHOT O HOMUTY /HACENCHHS, [le mependavae aHan3 NoTped| HACCTECHHS, Y
NEPECYBAHHSX, BU3HAYCHHSI KOPECIOHACHIINA MiK paliOHAaMHM MICTa, OLIHIOBAHHS
1HTEHCMBHOCTI TPAHCMOPTHUX 3B A3KIB Ta BCTAHOBJACHHS (DAKTOPIB; IO BINTUBAOTH
HA TPaHCHOOPTHY/ MOBEMIHKY HaceleHHS.-OcOo0NUBE 3HAUYCHHS -MA€- MOACTIOBAHHS
BHOOpPY J1aCaKUPaMH, COCO0Y-Ta NUIAXY-TIEPECYBAHHS, OCKIIBKU CaM€, UL IPOLIECH
BU3HAYAKOTh PO3NOALI MACAKUPOMOTOKIB MiK OKPEMHUMHU BUAAMU TPAHCIOPTY Ta
Mapmpytamu [1,9, 20].

TpancnopTHe MOIECIMHOBaHHS| TAKOK BUKOPUCTOBYETHCS US| OLIHIKOBAHHS
e(PEKTUBHOCTI (PYHKLIOHYBAHHS MapUIPYTHOI MEPEKI MICBKOrO NAaCaKMPCHKOTO
TPaHCHOPTY:~ 3a‘ ' JOHOMOrOK '‘MOJACAeN 3IIHCHIOETECS: aHaM3' ‘MapaMeTpiB
MapUIPYTiB,~BU3HAYAIOTHCA ONTUMAJIbHI €XEMHU OpraHi3arii -pyxy, OHIHIOEThCSH
JOUIABHICTh BIAKPHUTTS HOBUX- MAPIIPYTIB 00 3MIHHU, 1CHYHOUNX- lle-103Bonse
3a0e3MmeunT OBl palliOHaNbHUA  PO3MOMI  TPAHCHOPTHHX PECYPCIB  Ta
1 ABULIMTH SKICTh TPAHCIIOPTHOTO OOCILyrOBYyBaHHs HacemeHHs [5, 11,.12].

OfauM 13/ [HANPSAMKIB ~ TPAHCTMOPTHOIO [ MOACIMIOBAHHS | € | OMTUMI3aLisi
napameTpiB  (PYHKIIOHYBAHHA TPAHCHOPTHOT CUCTEMH. J[0 Takux mapaMeTpiB
HAJICKATh KIJIbKICTh 1 MACAXKUPOMICTKICTH TPAHCIIOPTHHX 3aC0O01B, THTEPBAIH PYXY,
PEKUMH POOOTH. MAPLIPYTIB, IIBHAKICTH CHOJYUYCHHS \Ta PIBEHb 3aBAHTAKCHHS
TPAHCHOPTHOT MEPEKI. ONTHMI3aLIs WX HOKA3HHUKIB CIPSMOBaHa Ha 3MECHIHCHH S
BUTpPAT 4Yacy NAacCaXWpiB, NIABUIICHHA KOM(OPTHOCTI MEpPECyBaHHSI Ta
3a0€3MeYEHHS €EKOHOMIYHOT €(DEKTUBHOCTI MepeBe3eHb [4, 6, 11].

CyTTeEBE 3HAUCHHS TpaHCMOPTHE MOACIOBAHHS Mae M. 4ac [po3po0ieHHS
NEPCHOEKTUBHUX TUIAHIB = PO3BUTKY ~TPAHCHOPTHOI 1H(pacTpykTypH. Moaem
J03BOJISIOTE NPOrHO3yBaTH 3MiHM TPAHCIIOPTHOTO TIONWTY BHACHIIOK PO3BUTKY
MICBKOI TEPUTOPIi, 3MiHU/ YUCEJIBHOCTI HACCJICHHA, CIPYKTYpW 3a0ynoBU Ta
COL1AAIbHO-CKOHOMIYHUX [, YMOB.; . Ha— 0CHOBiI—~, PE3yJIbTaTIB [ MOACTIOBAHHS

NPUMMAIOTBHCS PILICHHS [IOAO0 OYyIIBHHIITBA HOBHX TPAHCIOPTHHUX MAariCTpasici,
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NEPECaJ0YHUX . BY3MiB, = CTAHUIA  TPOMAACHKOIO  TPAHCOOPTY , -Ta. . 1HIIMX
1H(PpaCTPyKTYpHUX 00’€KTIB [5, 7,9, 16].

BaxiaueuMm 3aBIAHHAM € TAaKOX = OL[HIOBAHHSA |/ SIKOCTI | TPAHCIOPTHOIO
00CIIyFOBYBaHHS ~HACEIEHH. | 3a | AOMOMOIOK) MOACTEH /BU3HAYAOTHCS BUTPATH
4acy macakupiB Ha MEPECYBaHHA, PIBEHb TPAHCIIOPTHOI BTOMJTIOBAHOCTI, KUTbKICTh
NEPEcanoK, -€TyIIHb 3alTOBHEHHS TPAHCHOPTHUX 3aCO01B Ta 1HHI-HOKa3HUKH,-HIO
XaPaKTEPU3YIOTH KOM(POPTHICTh 1 HOCTYHHICTH TpAHCOPTHUX-Hocayr [7, 10, 12,
20].

VY CydacHMX yMOBax TPAaHCHOPTHE MOJEIIOBAHHS LIMPOKO 3aCTOCOBYETHCS
JUIs . AOCHUIKEHHS | PYHKLIOHYBAHHS = | IHTCTPOBAHMX. | MYJbTUMOAATBHUX
TPAHCTIOPTHUX CHCTEM. / TaKi| cucTeMH TIepea0adaroTh | B3aEMOIIKD PI3HUX BHIB
TPAHCHOPTY Ta 3a0e3MeueHHA €(EKTUBHUX MEPECATOUYHUX 3B’SI3KIB MK HHUMH.
MonentoBaHHs ‘A03BOJSE OLIHUTH €(DEKTUBHICTb-MYJIbTUMOIAABHIX TEPECBE3EHb,
BU3HAYMTH — palliOHATbH1 | /BaplaHTH -OpFaHi3allli TPaHCIOPTHHX < BY3NB Ta
MPOTHO3YBATH PO3HOILT MACAKMPOHOTOKIB Mi’K BUAAMU TPAHCHOPTY [8,.9; 14].

KpiM TOro, TpaHCnOpTHE MOAETIOBAHHS BUKOPUCTOBYETHCS AJISI OLIl HEOBAHHS
BIUIMBY | TPAHCMOPTHOI ' 'CMCTEMH | 'HA & HABKOIMIIHE, = CEPEHOBHINE. — AHa3
TPAHCTIOPTHUX TMOTOKIB /Jla€/ MOKIMBICTE BU3HAYATH PIBCHb LIKIIIUBUX BUKUIIB,
HIYMOBOIO HABAHTAKCHHSI Ta CHEPrOCHOKMBAHHS, a TAKOXK PO3POOIATH 3aX0au
1010 T ABUILEHHS €KOJIOTTYHOI O€3MEKM TPAHCHTOPTHOI cuctemMu micta{4, 6,11,
15].

OT:xe, TPAHCIOPTHE —MOACIIOBAHHSA €. BAXIUBHM —1HCTPYMEHTOM
JOOCTIJKEHHS Ta YHOPaBIIHHA MICBKUMH TPAHCIOPTHUMHM CHCTEMaMu. BOHO
3a0e3medye ' MOMIIMBICTh | aHAJI3y |/ TPAHCIIOPTHUX. MPOLECIB, | OPOrNHO3YBAaHHS
PO3BUTKY |TPaHCHOPTHOI | CHCTEMH,/ OOTUMI3ali) nmapaMeTPiB TPaHCIOPTHOTO
OOCJIyrOByBaHHS _Ta MIABHUICHHS €(PEKTHMBHOCTI (DYHKI[IOHYBAHHS MICBKOIQ

nacaXUpChKOro TPAHCHOPTY.
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1.2 _IIpouec. GopMyBaHHSL NACAKUPONOTOKIB Y MAPIIPYTHIiL cUcCTEeMi

MIiCbKOI0 MACaKUPCHLKOT0 TPAHCHOPTY

Hpouec popmyBaHHS MacaKMPOMOTOKIB Y- MAPLIPYTHIA CHCTEMI MICBKOTQ
NAaca)kKUPChKOTO TPAHCIOPTY € CKIAJHUM OaraTOKOMIIOHEHTHUM SIBHUUIEM, IO
BU3HAYAETHCH B3a€MOAIEI0 TPAHCMOPTHOTO ' MOMUTY HACCICHHSA -Ta ‘[IapaMETPiB
(YHKI[IOHYBAHHSA TPAHCIIOPTHOI CHCTeMU MicTa, DOpMyBaHHS-ACAKUPOTIOTOKIB
BIIOYBAETHCA . HiA . . BIUIMBOM, . COLIAJIbHO-CKOHOMIYHHWX, . TEPUTOPIAIBHO-
IUIAHYBAJIbHUX, TEXHIYHUX Ta OpradizauiiHux (HakTopiB, sKI BH3HAYAKOTh
XAPAKTEP 1 HANMPSMKU TEpeMilicHHs HaceneHus [3, 8, 10,12].

OCHOBOIO" /BUHMKHEHHS ~ MMACAKUPONOTOKIB, € [\ MOTPEOA HACENEHHS |y
3MIACHEHH] TPYIOBUX, HABYAIbHUX, KyJIbTYPHO-MOOYTOBUX, PEKpEallifHUX Ta
IHIIMX  BUAIB  MEPECYBAaHb. ' [HTEHCHBHICTh TPAHCHOPTHHX- KOPCCHOHICHHIM
3QICKUTh —BiJ | YHCCHBHOCTI HACCIICHHs,  CTPYKTYpH  MiChKOi{ 3a0yIOBMH,
PO3TalllyBaHHS  MICIb, NPUKAAIAHHSA Hpalli, [POMAACHKUX ~HEHTPIB;—00 €KTIB
cowianbHOi IH(PACTPYKTYpH Ta PIBHA PO3BUTKY TPAHCHOOPTHOI MEPEXKI.
TepuropianbHa / HEPIBHOMIPHICTh | PO3MIIICHHS 00 €KTIB. TSLKIHHS . HACEJIEHHSA
3YMOBJIOE | (hOPMYBAHHS | CTIHKHUX, /HANPAMKIB  TPaHCHOPTHUX —HOTOKIB /MK
okpemumu paiionamu Mmicrta [4, 9, 10, 15, 21, 22].

Y ' mapuipyTHii ' cucTEMI ' 'MICBKOTO —TIACAKUPCHKOTO~  TPAHCIOPTY
HACHKUPONIOTOKH (POPMYIOTHCS B PE3yAabTati pO3NOILTY, TPAHCIIOPTHOrO MOMUTY
MK OKPEMHUMH MapIIPyTaMu Ta BUAAMK-TPAHCTOPTY. [Ipy 1IbOMY KOKECH TFAcKUD
oOupae TEBHWUH BapiaHT NEPECYBaHHS 3 MHOXMHM MOXIMBHAX AJIbTEPHATHUB.
[Tpouec | BuOOpPY MApPUIPYTy & BU3HAYAETHCS . CYKYMHICTIO' | XaPAKTEPUCTIUK
TPAHCIOPTHOTO \/ 00C/IyI OBYBAHHS,| /CEpen | AKHX, TPUBAMICTh MOi3AKH, (4Yac
OYIKYBaHHA TPAHCIIOPTHOTO 3ac00y, KIJBKICTh MEPECANOK, PIBEHb KOM(POPTHOCTI,
BAPTICTh MPOi3y, PETYAAPHICTh PyXy Ta HAIIHHICTH TPAHCTIOPTHOTO CITOJYYCHHS
[5,9, 12, 14,22].

OAHAM 13  HAHBAXIMBIINX | JaKTOPIB, IO BIUIMBAIOTE Ha | pOPMYyBaHHS

NAacaKMPOIMOTOKIB, € CTPYKTypa MapmpyTHOi Mepexi. IlinpHICTh MapmpyTHOI
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MEPEIKI . BU3HAYAE  JTOCTYIHICTh TPAHCHOPTHOIO. OOCIYrOBYBAHHS. Ta BEIUYUHY
BUTpPAT YaCy TACAKHAPIB Ha MIAXIA 10 3yNUHHUX M[OYHKTIB. PO3BUHEHICTH
MapUIpyTHOi) CUCTEMM | /CTBOPIOE | ~YMOBH ' Uil 30UIBIICHHS | = KIJIBKOCTI
AIBTEPHATABHUX /IJISAXIB [MIEPECYBAHHSL Ta i ABUIICHHSA PIBHS O€3MepecaaQoqHoro
CHOJIYYCHHS MK palioHamu micta [6, 9, 10, 21].

3HAUHWIA © BIUIMB HA' 'PO3MOALT-—NACAKAPONOTOKIB MAKOTh - apaMeTph
$yHKIiOHYBaHHA MaplupyTiB. [0 HUX HaliekKaTh IHTEPBAIM PYXY-TPAHCHOPTHUX
3aC001B,- MIBUJKICTH CHOJYYEHHS, PErYJSIPHICTD -PYXY, KUIbKICTh- TPAHCIOPTHUX
3aCc00iB Ha MapIIPYTI Ta iXHSA MACa)KUPOMICTKICTh. 3MiHA 3a3HAUYCHUX MAapaMeTPIB
[OPU3BOAMTE © A0\ TEPEPOINMOALTY |/ TPAHCIOPTHOLO, MOMUTY ) MK\ OKPEMHMH
MapuIpyTamu Ta BUAaAMu TpaHcnopry [4, 9; 21].

[Tpouec (dopMyBaHHs NacaXMPOTOTOKIB XapaKTEPU3YEThCS
HEPIBHOMIPHICTIOY MPOCTOPI Ta 4aci. JoOOB1 KOJWMBAHHS TPAHCTIOPTHOFO MONUTY
00yMOBJTIIOIOTh BUHMKHECHHA MIKOBHX HEPIOMIB, y MEXKAX SKHX CHOCTEPITaeThCsH
MAKCUMaJbHUI . PIBEHB , 3aBaHTAXKCHHS , TPAHCHOPTHOI  Mepexi; . HaiiOuabim
1HTEHCUBHI MAacaXMPOMOTOKH (POPMYIOTHCS Y PAHKOBI Ta BEYIPHI T'OAMHHU, KOJIH
3HQYHAa YACTWHA. HACCJICHHS 3AIACHIOE TEPECYBAHHA /10 MICLb | POOOTH ".abo
HABYAHHA Ta y 3BOPOTHOMY HANpsAMKy [21].

Y TIpocTOpPOBOMY aCMEKTI HEPIBHOMIPHICTh NACAXMPOIMOTOKIB MOB’si3aHa 3
0COOMMBOCTAMH (YHKIIOHAILHOTO ' 30HYBAHHS~ MICBKOI TepuTopii.— Bucoka
KOHUEHTpalif MacaXNPONOTOKIB CIIOCTEPIraeThCA HA HANPSIMKax, 10, NO€JHYIOTh
KUTIIOBl PaiOHH /3 AMIHICTPATUBHUMHU; - IPOMUACAOBUMM ;T HIFAQOBHUMH - HEHTPAMU
MiCTa. 3HAYHE HABAHTAXKEHHS TAKOK XAPAKTEPHE JUIS MEPECaqOYHMX BY3MIB, JE€
3IACHIOETHCA B3AEMO/IIS PISHUX MapLIPyTiB 1 BUALIB TpaHCnopTy. [4,.7,15].

®opmyBaHHA HaCAKUPONOTOKIB CYNPOBOIKYETHCS | BIUTUBOM iMOBIPHICHAX
(akTOpiB TPAHCIOPTHOrO mpouecy. Bumankopuid xapaktep NpuOyTTS NacaKHUpiB
HA 3yMHUHHI MYHKTH, “BIAXWJICHHS TPAHCOOPTHUX 3aco0iB BiA PO3KIamy pyxy,
JOPOKHI 3aTPUMKM Ta 3MiHA 1HTEHCHMBHOCTI TPAHCHOPTHOTO MOIMWTY  IIPU3BOAATH

10 KOAKWBaHb NMapaMeTPiB TPAHCIIOPTHOrO 00CITYFOBYBaHHS. YHACHIA0K HEOFO-4ac
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OYIKYBaHHSI TPAHCHOPTHOIO, 3aCO0y Ta TPUBAIICTH MOi3JAKA MaKOTh BUMIAJAKOBHI
xapakrep [5,6,10].

BaxaueuM . €1eMEHTOM TIPOLECY (POPMYyBaHHA MACAKUPOITOTOKIB € BHOIP
NacHKUpaMu 1IISAXY| TEPECYBaHHSA, /Y CydacHUWX |, YMOBAX [1ACAXKUPH| TIParHyTh
MIHIMI3yBaTH BUTPATM Yacy Ta KOWITIB HA TMEPECYBAHHA, OJHOYACHO
320€30eUy04H NPUHHATHUNA PIBEHb KOMMOPTHOCTIIOI3AKHA : Y HACTHIOK HbOI0 MiK
paiiloHaMy —BIANPABIACHHSA / Ta NPHU3HAYEHHS | MACAKUPCHKI -KOPECHOHICHLI
PEATI3YIOTECA HE, OAHUM, a. JEKIJIbKOMA.- albTepHATUBHUMU wLisixamu [1-10, 14,
22].

CyTTeBuii, \BIUIMB (Ha  npouec (GOpMyBaHHS TACAHKUPOIOTOKIB  MAKOTh
COIATbHO-EKOHOMIYHT, YMOBH KUTTS| HACCJICHHS, PIBEHb MOXOJIB’ HACEIEHHS
BHA3HAYAE TPAHCIOPTHY PYXJIMBICTh, JAOCTYIHICTh PI3HUX BHIIB TPAHCIOPTY Ta
YYTIUBICTh —~ MACAKUPIB ' A0 BapTOCTI— TPOi3ay: - KpiM - Toro,— 3miHa ' piBHS
aBTOMOOLTIZAIN]  HACETICHHS 0€3M0CEPEAHBO BIUIMBAE 'HA CIHBBLIHOUIEHHS (MIK
00CsAramMu-TIEPEBE3CHL TPOMAACHKUM 1,1HAMBI Iy aJIbHUM TPAHCTIOPTOM, [5,-6,-9,22].

VY cydacHMX MicTax npouec (popMyBaHHS MACAKUPOMNOTOKIB AeAai Oliblie
NOB’sI3aHWi ' A3 | | (PYHKI[IOHYBAHHAM = | 1HTECPOBAHUX.  MYJIbTHMOAATBHUX
TPAHCTIOPTHUX  cucteM! |\ B3aemomis | pi3HUX (BHIIB|, TpaHCIOPTY, |HASABHICTH
NEPECAJOYHUX BY3JIB Ta BHUKOPUCTAHHS €IMHHUX 1H(POPMALIHHUX CHCTEM
CTBOPIOIOTH YMOBH JUIS peami3auii MyJIbTUMOJAIEHAX TIEPECYBaHb. 3a TaKUX YMOB
PO3MOAUT MacaKUPOHOTOKIB' Y TPAHCHOPTHINA MEPEXKI 3HAYHO YCKAAMHIOETHCS Ta
NoTpe0y€e BUKOPUCTAHHS CYMACHUX, METO/II B TPAHCIOPTHOTO MOAEMOBaHHsA[4;-8;
11].

Anam3 nponecy (OPMYyBAHHS HACaXKUPOIOTOKIB ' J03BOJAE ‘BCTAHOBUTH
3aKOHOMIPHOCTI/pO3M0ALTY [ TpaHCNOPTHOrO | MOMUTY |\ B! MAPLUPYTHIH = MEpexi,
BHU3HAUWTH (PaKTOPH, L0 BIUIMBAIOTh HA TPAHCIOPTHY MOBEAIHKY MacaKWpiB, Ta
OOrPYHTYBAaTH ‘HAMPSMU BIOCKOHAJIEHHS CHUCTEMH MICHKOTO TIACAXHUPCHKOrO
TpaHCopTy.;, OTpuMaHi PE3yabTaTH € OCHOBOKO JIsA, PO3POOSICHHS ~MOAEEH
NPOCHO3YBAHHS,  HACAKUPOIMOTOKIB, » (ONTUMI3AHI  MAapIIPYTHOI- | MEpeXi ~—Ta

N1BULICHHS €(PEKTHBHOCTI TPAaHCIOPTHOTO 0OCIYTrOBYBAaHHS HACcENECHH [2, 9, 21].
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1.3 UnHHHKY BUOOPY, IACAKUPAMH LLJISAXY. [IePeCyBaHHS

Bubip macaxxupaMu LUTIXY MEPECYBAHHA Y MAPLIPYTHIN CHCTEMI MiCHKOI0
NACAKUPCHKOT O\ TPAHCIIOPTY| € | CKIAAHUM | [0aratopakTOpHUM | TIPOLIECOM, ~ THO
BU3HAYAETHCS CYKYMHICTIO TEXHIYHUX, OpraHi3alliiHuX, €KOHOMIYHHX, COLIAJIbBHUX
Ta 'TICHXOJIOFIYHUX YWHHUKIB. [1171'4ac- MpUUHATTA PIMICHHS HIOJ0" MapIIPyTy
AEPECYBAHHSA NACAKUP  OLIHIOE MOXI/IMBI ajdbTCPHATUBH /Ta O0Mpae TOW-BaPiaHT,
AKWI-HadOUTBIIOK, MIPOKO, BLIMOB1AA€E, HOrQ BUMOraM MO0 BUTPAT-4aCy, BapTOCTI
noi3JK1, KOM(POPTHOCTI Ta HAMIHHOCTI TPAHCIOPTHOrO 00CAYrOBYBaHHS [2, 9, 21,
22].

OnHYM 13 HAWBAXXIUBUILIMX YAHHUKIB BUOOPY LUISAXY IEPECYBAHHS € BUTPATH
4acy Ha Moi3aKy. 3arajibHa TPUBAIICTh MEPECYBaHHSA BKIIIOYAE Yac MILIOX1AHOTO
nigxoAy ' A0 / 3yNUHHOIO ' ' MyHKTY, —O4YIKYBAHHA ~ TPAHCHOPTHOT'O— 3acCo0y,
0€310CEPEAHLOT0 3AIMCHEHHS MOI3AKW, - a-TAKOXK 4acOBl BUTPATH,[IOB’S3aHI | 3
nepecaakaMu. s OUIBIHOCTI-MACAKMPIB, MIHIMI3ALIS, BUTPAT- 4acy €-OJHMM- 13
TOJIOBHHAX KPUTEPIiB BUOOPY MappyTy. OcOOJMBO CYTTEBHIl BIUIMB LICH YMHHUK
Ma€ B |yMOBax' BHCOKOQi/ 1HTEHCHBHOCTI | MICBKMX ' HEPECyBaHb = Ta _ 3HAYHOL
3aBAHTA’KEHOCTI TpaHCHOPTHOT Mepexi [3, 6,10, 22].

Ha BuOip nDacaxWpiB 3HAYHOK) MIPOKO BIUIMBAE€ PIBEHb JOCTYINHOCTI
MapiIpyTHOT Mepexi. IIIMbHICT PO3MIIICHHS MAapPIIPYTIB 1 3YMWHHUX MyHKTIB
BU3HAUa€ BENMYMHY BUTpaT d4acy Ha HIAXIA A0 TPAHCHOPTY “Ta— Qopmye
MOKJMBOCTI JJis BUOOPY, JIbTEPHATUBHUX IJISXIB NEPECYBaHHs .~ Y  paiioHax- 13
J100pe PO3BMHECHOKO MApPIIPYTHOIO MEPEKEID MACAKUPU MAIOTh OLIbINY KUIbKICTb
BAPIAHTIB 3IACHEHHS TMOI3IKH, | MO . MABUILYE . THYYKICTb TPAHCIOPTHOIO
o0¢myroByBanHA (8, 9,16].

Baxnueum  (PakTopoM € PEryJIpHICT PyXy TPAHCIOPTHUX 3aco0iB Ta
BCIIMYMHA THTEPBANIB  pyXy. CKOPOYEHHS 1HTEPBAIIB MIXK TPaHCIIOPTHAMHA
3ac00aMM | IO3BOJISIE. 3MEHIIMTHA YAC ~OUIKYBAHHS Ha 3yNMWHHAX | MYHKTaX | 1
NABUUIATA  TPUBAOIUBICTE (—~MapIpPyTy: HeperymapHicTs —pyxy, r3aTpUMKH

TPAHCIOPTHUX 3aco0iB Ta BIAXWJICHHS B1J PO3KJIAay HETaTUBHO BIUTMBAIOTH Ha
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AKICTb. TPAHCIIOPTHOIO OOCIYTOBYBAHHS K T MQXKYTh 3MIHIOBATH  TPAHCIOPTHY
NOBEMIHKY ITacaxupis [4, 5, 13].

OnHuM) 13/ BA3HAYANBHUX YWHHUKIB BHOOpPY MAapUIPyTy) € KOM(OPTHICTH
nepecyBanisi. KoMbOPTHICTE - MOI3AKA 3aICKUTH BIJJ; CTYTEHS | 3aMOBHEHHS
TPAHCIOPTHOTO  3aco0y, HAABHOCTI MICLUb JJS CHUJIHHA, PIBHA LIYMY,
TEMIIEPATYPHOTO * PEXKAMY, ' TUTABHOCTI—PYyXy Ta -IHUIMX YMOB- TIEPEBE3CHHS.
Oco0aMBO CyTTEBWIA BIUIMB Ha PIBEHb-KOM(MOPTY Ma€/ MEPEHOBHEHHS- CAJIOHIB
TPAHCIOPTHUX 3aCO0IB Y, LOAMHM MK, IO-TIPU3BOJUTH A0 3POCTaHHS TPAHCHOPTHOL
BTOMJIFOBAHOCTI macaxkupis [7, 8, 11, 12, 22].

Ha TpancrmopTHy TOBEAIHKY HACEICHHS BIUIMBAE TakOX BApPTICTh NPOI3IY.
PiBeHb “Tapu(iB  BU3HAYAE /| EKOHOMIMHY |AOCTYMHICTH|, TPAHCIIOPTHHX| TIOCIIYT, 1
0e3nocepeHbO BIJIMBAE HA BUOIP BHY TPAHCHOPTY Ta MAPLIPYTY NEPECYBAHHS.
JInst “macaxupiB 13 PI3HUM PIBHEM 'JOXOMIB '3HAYYIIICTh 1HOTO-(aKkTopa MoXKe
CYTTEBO BIAPIZHATHEA. Y\ pa3l 3MIHCHEHHS MOi3J0K 13 NepecaakaMu—3araibHi
I'POLUOBI-BUTPATH 3POCTAIOTh, 110, TAKOK, BIVTUBAE HA NPHUBAOJIMABICThH-OKPEMUX
BaplaHTIB MiepecyBaHHs |5, 6, 9, 21, 22].

CyTT€BUM' YMHHUKOM '€ KUJIBKICTh _TEPECAHOK . M/ 9ac MOi3AKK. BLIbmiCTh
nacakupiB| BIHAE MepeBary MNPsSAMEAM | MapmpyTaM, /COOAYYEHHS, | OCKIIbKA
MEPECATKU  CYMPOBOIKYIOThCA JOJATKOBUMM BHTpaTtaMu d4acy, (pi3muHumMu
HABAHTAXXCHHAMH Ta ~3HHKEHHAM KOMQOPTHOCTI * mepecyBanHs.” Boanouac y
BEJIMKMX MICTax’ 13- PO3TalyKEHOK / TPAHCHOPTHOK MEPEKEID, 3HAYHA -4aCTHHA
NOI3JOK PEANI3YEThCS CAME 3 BUKOPHCTaHHsAM nepecanok [4, 9,21,22].

Baxnuey ponp y mnpoueci BHOOPY MapIIPyTy BIAITPAE IMIBUIKICTh
CHOJIYYEHHS.' TPAHCTOPTHUX 3aco01B. [liABHINEHHS. MBUAKOCTI  PyXy  J03BOJISIE
CKOPOTUTH _ TPUBANICTh |\MOI3AKH |\ Ta _MIBAIMUTA KOHKYPEHTOCHOPOMOKHICTh
TPOMAACBKOrO _ TPAHCMOPTY  MOPIBHAHO 3 IHAWBIAYaJbHUMH  CHOCOOAMH
nepecyBanns. Ha MBUAKICTE CHOAYYEHHS BIUIMBAIOTH CTAH BYJIMYHO-TOPOKHBOI
MEPEK], PIBEHb 3aBAHTAKCHHS TPAHCIIOPTHUX MAriCTPaJICH, KUTBKICTh 3YyTTMHOK Ha

MapLHPYTI-Ta OPraHi3amis JOpoXHbOro pyxy [8, 9512, 19].
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Ha BuOip nmacaxupamu LUiAXy NEPECYBAaHHS. BIUTMBAKOTH TAKOXK, COIAIBHO-
€KOHOMIYHI ~XapaKTCPUCTUKH HACENEHHSA. PiBEHBb ~MOXOJIB, BIK, PIJ 3aHATH,
TPAHCTIOPTHA PYXJIUBICTh | HACECIICHHS Ta HASBHICTh allbTCPHATUBHUX CIOCOOIB
NEPECYBAHHsI BU3HAYAOTH OCOOIMBOCTI TPAHCIIOPTHOI MOBEATHKM | PI3HUX ~PPYII
HaceJieHHA. Hanpukian, macakupy 3 BUIIMM PIBHEM JOXOIB MOKYTbh MPUIUISATH
OuTbIy yBary KOM(OPTHOCTI Ta WIBUAKOCTI' MEPECYBAHHA, TOMI-SK ISl THHIMX
KATEropii HaceJIEHHS MP1OPUTETHUM MHHHUKOM € BApTICTh Npoi3ay-{ 55 12, 14].

CyTTeBHiA BIJIMB MAIOTh 1H(popManiiiHi YiHHUKY. HasgBHICTh 1H(DOpMaLii Ipo
PO3KJIaJ pyxy, 4aC NpUOYTTS TPAHCIOPTHUX 3aCO0IB, 3aBAHTAKEHICTh MAPIIPYTIB 1
MOKJIUBI AJIBTCPHATHBU MEPECYBAHHS [03BOJIsIE€ Acakupam Oinblil| palilOHAILHO
NJIAHYBATH| TMOi3AKM. \ PO3BUTOK |\ Cy4yacHUX| 1H(MOpMaUliHAX | TEXHOIOTIH Ta
IHTENECKTYalbHUX  TPAHCHOPTHUX  CUCTEM  CHOPHUSE  MIABULICHHIO  PIBHSA
1H(OPMOBAHOCTI MACAXKUPIB 1 3MIHI M1AX01B 10 BEOOpY Mapupyty-{3,7,9, 15}

VY Ccy4acHUX -yMOBAaX' BaKJIMBOIO-3HAYEHHS HAOYBaIOTh-, HEUXOJOTIHHI Ta
NOBCHAIHKOBI YWHHWKM. , Ha HApUiHATES  PILICHHS MOXYTb ~BIJIABATH- -3BUUKH
NAacaXWpiB, TMONEPEAHIA JOCBI KOPUCTYBAHHS TPAHCIOPTOM, CY0O €KTHBHE
COPUUHATTS KOMQOPTHOCTI ' Ta HANUMHOCTI NMEPEBE3CHb, a. TAKOXK 1HIHUBIAYyaabH1
0COOQIMBOCTL. MOBEIIHKHA. | YHACTIOK [BOrO /HABITh 3a /OAHAKOBHX /YMOB Pi3Hi
NacakKMpu MOKYTh OOMpaTH Pi3HI BaplaHTH nepecyBanHs [2, 7,9, 11, 16].

Takum unHOM, BHOIP TacaKUpamMu NULAXY NEPECYBAHHS Y MapLIPYTHIA
CUCTEMI MICBKOTO MACAKUPCHKOTO TPAHENOPTY OPMYETBCA T, BITIMBOM BEJIMKOL
KWIbKOCT}- | B3AEMOIIOB SI3aHMX -~ YHHHUKIB. ;| YpaxyBaHHs iXHbOFO , BHJIBY—, €
HEOOX1AHOK YMOBOK JJisi MOOYAOBM ANEKBATHHUX MOJIEICH TPAHCIOPTHOI
NOBCHIHKHM |_HACEJICHHSL, MTPOrHO3YBAHHA. MACAKUPONOTOKIB 'Ta  BIAOCKOHATICHHS

CHCTEMM MiChKOTO MacakMpEhKOTrO TPaHCIOPTY.
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1.4 OcoOjuBocTi, BUOOpPY MACAKUPAMH LIJISIXY  NIE€PECYBAHHS .y

iHTCFpOBaHI/IX MYJbTHMOJAAJbHHUX MAPHIPYTHUX MEPEKaAX

CyyacHuii, /pO3BUTOK /MICHKHUX | TPAHCITIOPTHUX CHUCTEM ~XaPaKTEPHU3YETHCS
NEPEXOAOM  JIO IHTEIPOBAHMX  MYJIbTUMOAAIBHMX  MOJIEIECH  opraHizarii
NEPEBE3EHB; Y MEKaX SIKMX 3a0€3NEUyEThCS 'B3AEMOAIS PI3HUX-BHIIIB TPAHCIOPTY
Ta KOOpAWHALIs X -(PyHKLIOHYBaHHS B €IWHINA TPAHCIOPTHIA Mepexi. o Ckitaxy
TAKHX. CACTEM MOKYTh BXOJMUTH, ABTOOYCHUH TPAHCHOPT, TPOJICHOYyC, TpaMmBaii,
METPOMOMITEH, MPUMICHKUU TpaHCHOPT, BeJOCHIEAHA 1H(PPACTPYKTypa, 3aco0u
MIKpOMOOIUJIBHOCTI | Ta 1HOII BHIA MICBKUX NEPEBE3EHB. 3a TAKUX YMOB MPOLEC
BUOOPY | TaCaXUpaMM, /MUAXY TEPECYBAHHS 3HAYHO /| YCKITAAHIOETHCS | 4Epe3
30UIBIICHHST KUIBKOCTI MOYJIMBMX aJbTEPHATUB Ta HEOOXIJHICTh ypaxyBaHHs
napaMeTpiB-(PyHKIIOHYBaHHS Pi3HUX BUAIB TPAaHCHOPTY [3; 4, 10].

Oco0AMBICTIO—~ MYTBTUMOJAIbHAX - MAPUIPYTHHX | /MEPEXK —€ MOKIUBICTh
peau3anii OaHI€l MOI3AKKH 13-BUKOPUCTAHHSIM JEKUIBKOX BHWAIB-TPAHCHOPTY:~ Y-
TAKOMY BUNAAKYy LIISAX NEpecyBaHHS (POPMYETHCS SK MOCTIAOBHICTH OKPEMHUX
€TamiB, | MO /MOXYTh | \BKIIFOYATH _MIIIOXIJAHL . NEPECYBAHHS, = QUIKYBaHHS
TPAHCTIOPTHUX 3aC00IB, MOT3AKNA PIZHUMH MAPLIPYTaMH, T4 BUKOHAHHS IIEPECATOK
y TpaHCHOpTHUX BYy3niax. [Tacaxxup mig yac BUOOpPY MApUIPYTy OIIHIOE HE JIUIIIEC
NApaMETPU OKPEMHX IUISTHOK TIEPECYBAHHS, & i y3rOKEHICTD YCl€i TPAaHCIOPTHOI
AOi3NKH B Iiiomy [1;3,7].

OAHUM 13 | TOJIOBHUX~ YMHHUKIB BUOOPY [LUIAXY— HEpECyBaHHSI . B
MYJBTUMOJATIBHUX CHCTEMAX € BUTPATH 4YacCy Ha 3A1HCHEHHS NMOi3aku. [Ipu npomy
3araJIbHAN Yac MepecyBaHHsd (POPMYETHCA 3 Hacy HAXOAY A0 3YHMUHHOLO. MyHKTY,
OY1KyBaHHS TPAHCHOPTHOrO 3acofy, TpHUBATOCTI \MOI3AKK, Hacy MEpPECaiKh Ta
MOKJIMBUX ~ 3aTPMMOK Y TPAHCHOPTHUX ~By3max. ~OcoOMUMBE 3HAYCHHS Y
MYJBTUMOJATIBHUX MEPEKAX MAOTh YAaCOBl BUTPATH, TOB’S3aH1 3 MEPECAJKAMM,
OCKIJIbKM CcaMme ' BOHW YacTO BH3HAYAOTh MPUBAOIMBICTH ) ANbTCPHATHBHUX

MapmpyTiB [4, 5,7].
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BaxnmmBoro ,0COQIMBICTIO. IHTETPOBAHKX , TPAHCIIOPTHUX CUCTEM € HASBHICTh
NEPECATOYHMX ~BY3IIB, Kl 3a0€3MeuylOTh B3a€MOMII0 MIXK PI3HUMH BUAAMU
TpaHcnopty.) EPeKTuBHICTh (PYHKIIOHYBAHHS [EPECANOYHUX ) BY3JIIB 3HAYHOIO
MIPOKO- BITJIMBAE, HA BHUOIP MacakKUpamMy MapuUIpyTy NepecyBaHHs.  Jlo OCHOBHUX
XAPAKTEPUCTUK TMEPECATOUYHUX BY3JIIB HAJIEkKaThb B3a€EMHE PO3TAIIYBAHHS
3YOUHHUX TYHKTIB, OPraHi3alis MIIOXIHUX 3B fA3KIB, PiBEHb 1HQPOPMALIiiHOTO
3a0e3nedcHHs, Oe3neka Ta KompopTHICTH-Tiepecaiku [1,4, 10].

Y MyIbTUMOJAIBHHUX. TPAHCOOPTHHUX, , MEPEXKAX CYTTEBO--3POCTAE - POJIb
iH(opMawLiiHoro 3a0e3neucHHs macaxupiB. HasBHiCTe iHpOpMaLii Mmpo 4ac
npulyTTs | TPAHCIOPTHHX | 3ac001B, | MOKJIMBI,  BaplaHTW  MEPECyBaHHS,
3aBAHTAXKEHICTH MAPUIPYTIB/ 1 TIPOTHO30BAHMIA 4aC MOI3KM J03BOJIAE TaCaKUupaM
OMEpPaTHBHO 3MIHIOBATM MApUIPYT 3aJCKHO Bl YMOB  (DYHKIIOHYBaHHs
TPAHCHOPTHOT ‘cucTeMu. BukopucTaHHa MOOIBHUX' 'TOAATKIB;~ HaBiramiiHux
CEPBICIB = Ta, IHTCACKTYAJIFHUX TPAHCHOPTHUX CHUCTEM CHpHse- 11ABUIICHHIO
THYYKOCTI TPAHCIIOPTHOI HOBEAIHKY HaceneHHs [ 1,4, 5,9].

CyTreBnii BIIMB Ha BUOIp WUIAXY MEPECYBAHHS Ma€ PIBEHb I1HTErparil
PIBHMX- | BHIIB \ TpaHCHOpTy. ' lHTErpamis ' MOxe' | peali30ByBaTHUCA . Ha
opradizamiiitnoMy; Tapudromy, HPopMaLiiiHOMy Ta 1HOPACTPYKTYPHOMY PIBHIX.
V3romkeHHs: pPO3KIAIIB PyXy, BIPOBALKCHHS €IUHOTO KBWUTKA, CTBOPCHHS
CHUIBHUX MEPECaTOYHNX BY3JIB TA BUKOPUCTAHHS € TMHUX 1H(OPMAI HHUX CUCTEM
CHPUAIOTh CKOPOUYCHHIO BUTPAT 4acy HacaXupiB 1 MABAUICHHIO -TPUBAOIMBOCTL
MYJIbFUMOJAJIbHUX; IEPEBE3EHB[S; 9, 10}

Bubip mapuipyTy B MyJIbTUMOJAIBHUX MEPEKAX 3HAUHOK MIPOK) 3aJIEKHUTh
BIJl P1BHS KOM(OPTHOCTI mepecyBaHHA. [lacaxuph. OLIHIOIOTE HE JIMIIEC YMOBU
nepeOdyBaHHs y TPAHCNOPTHOMY 3ac00i, a /i KoM(pOpTHICTH NEPeCaoK, 3pyUHICTh
MIIIOXITHAX ~ TEPEXOMiB, HAsABHICTh _ HaBIrallli, pIBEHb _3aXWUUICHOCTI _Bij
HECHPUATINBUX MOTOAHUX YMOB Ta JAOCTYIMHICTH TPAHCIOPTHOI TH(PPACTPYKTYPH
JUIsl MAJIOMOOUTBHUX TPy N Hacenenus [1,4,5, 9].

OcoONMBICTI) MYJIBTHMOIAJBHAX ~TPAHCIOPTHUX, CUCTEM € TaKQXK ~3HAYHA

BAPIaTUBHICTh AJIBTCPHATUBHUX MLUIAXIB NEPECyBaHHA. MiX OJHUMU W THMH
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CaMMMM.__ITyHKTaAMH BIJNOPABICHHS Ta TPU3HAYEHHS K MOXE 1CHYBATH. . BEIIMKA
KIJIBKICTh MApUIPYTIB, O BiAPI3HIIOTHCH HAOOPOM BU/IB TPAHCIOPTY, KUIbKICTIO
MEPECaNOK, TPUBATICTIO TMOI3IKH Ta PIBHEM KOMDOPTHOCTI. Y HACHIIOK | [IOI'0
IpoLec BUOOPY MaplipyTy HaOyBae 0araTOKpUTEPIAIbHOTO Xapakrepy |5, 6,107

Ha npuiiHATTS pimeHHs moa0 BUOOPY MAapLIPYTy CYTTEBO BILIMBAKOThH
IMOBIPHICHI-~ (DaKTOPH- TPAHCHOPTHOTO-TPOLECY-” BUMANKOBI- 3aTPUMKH ' PYXY,
HOPYUICHHS -, PETYSPHOCT] | TPAHCHOPTHOTO | CHOAYHMEHHS;, —3MIHW-  PIBHS
3aBAHTAXKECHHS . MAPIUPYTIB . Ta AOPOKHBO-TPAHCIIOPTHI , YCKJIAAHEHHS - MOXKYTh
NPU3BOJUTH A0 3MIHHM 3aIUIAHOBAHOTO MApPLIPYTy NEPECYBAHHS. 32 TakUX YMOB
MACAXKUPU  YacTo. O0UpalOTh HE JMIIEC HAUKOPOTINWA 1UUIAX, a ¥  HalOuIbll
HAALANIA BapiaHT mepecyBannd [4,6,10].

BaxymBy pojib 'y MyJIbTUMOJAJIBHUX MEPEXKAX BIAIIPA€ EKOHOMIYHUI
YUHHHUK. BapTicTs noi3kn Moxe hopMyBaTHCH sik-CyMa Tapu(iB 3a BHKOPUCTAHHS
OKpEMHUX BUMOIB. TpaHCHOPTy abo BU3HAYATHCA IHTETPOBAHOK) TapU(PHOKO
CUCTEMOIO., 3anpOBAAKEHHS, EAMHOI0, KBUTKA, Ta-TIEPECAAOUHMX  Tapu}piB -COpHsIE
3MCHIUEHHIO TPOLIOBMX BHTPAT MaCaKUMPiB 1 CTHMYJIOE BUKOPHCTAHHS
MyJIBTUMOJAJIbHUX MEPEBE3EHB |5, 64 10].

CyTTEBOIO. 0COOAMBICTIO BUOOPY LUBIXY NMEPECYBaHHS Y MYIbTUMOIAIBHUX
CUCTEMAX € JUHAMIYHUI XapaKTep TPAHCMOPTHOI MOBEIIHKH NacaXUpiB. PilllcHHs
[0/10-MapIIPYTy MOKE 3MIHIOBATUCS O€3MOCEPEIHBO NIl Yac MOT3AKHN 3a7I€KHO BT
AOTOUHOIO ~CTaHy TPAHCHOPTHOI Mepexi, tHhopMalli Hpo 3aTPUMKH pyXy! ado
PIBECHb. 3aBAHTAKEHHS, TPAHCHOPTHUX 3aC001B. YHACHIIOK IHOLO-MOJSTIOBAHHS
TPAHCIOPTHOT MOBEAIHKM B MYJIbTUMOJAJIBHUX CHCTEMAax MOTpeOye BpaxyBaHHS
aJANTUBHOCTI TACAKUPIB! TA MOKITMBOCTL ONIEPATUBHOTO/ KOPULYBAHHS MapILIPYyTy
[3,5;10].

Takum 4MHOM, Tpouec BUOOPY MACAKUPAMH  LUIAXY TMEPECYBaHHS B
IHTETPOBAHNX MYJIBTUMOJAIIBHAX ~MAPUIPYTHUX MEPEKAX —XaAPAKTEPU3Y€ETHCS
BUCOKQIO CKJIAIHICTIO Ta GaraTodakTopHicTio. Moro 0co6mmBoCTi BU3HAYAIOTHCS
B3A€MOIEI0 PISHUX | BUAIB: [TPAHCNIOPTY, HASIBHICTIO MEPECATOYHUX 3B A3KiB;

3HAYHOK KUIBKICTIO aJIbTEPHATUBHUX MAPLIPYTIB 1 BIUIMBOM 1H(OPMALIAHUX Ta
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COLIATBHO-CKOHOMIYHUX. (DaKTOPIB. Y paxyBaHHs. 3a3HAYCHHUX. OCOONMBOCTCH €
HCOOXiTHOKD yMOBOK JJisi TOOYAOBHA aJCKBATHUX MOJEIECH ~TpPaHCHOPTHOI
TOBEIHKM HACEJICHHS Ta MiJBUIICHHS €()EKTHBHOCTI (PyHKIIOHYBAHHS Cy4aCHUX

MICBKHAX TPAHCIIOPTHUX CHCTEM.

1.5 MeToan Moae/Il0BaHHS BUOOPY MACaKUPAMU LIVIAXY HepPeCcyBaHHS

MoaentoBasHs . BUOOPY, - MMACAKUPAMH, IIUIAXY MEPECYBAHHA | € OJHUM.. 13
KIIFOYOBUX HANPAMKIB TPaHCOOPTHOTO MOJACTIOBAHHA, W10 CHOPSMOBAHUI HA
JOCHIZKEHHSI 3aKOHOMIPHOCTEH PpO3MOALTY MACAKUPONOTOKIB) Y TPAHCIIOPTHIN
Mepexi MicTa. OCHOBHOK) METOIO [TAKOTO MOJICTHOBAHHS, € BUHAYEHHSI MEXAHI3MIB
OPUHHATTA PILICHb MACAKUPAMH MIOA0 BUOOPY MapIIpyTy, BUAY TPAHCHOPTY Ta
Croco0y ' 3mHCHEHHS -0i3AKkN. OTpUMaHi PEe3yNbTaTh ' BUKOPUCTOBYIOTHCS AJISA
APOrHO3YBAHHS  MACAKMPOIIOTOKIB; /| OHiHIOBAHHS | €(DEKTUBHOCTI~ TPAHCIOPTHOT
CUCTEMM ~Ta OOIPYHTYBAHHS - 3aX0JiB—UIOJA0 BAOCKOHAJICHHS ~TPAHCHOPTHOIO
o0cnyroByBaHHs HaceneHHnd [1,4, 6,12, 17, 22].

CKITagHICTh. MPOLECy ' BUOOPY, LUIAXY TEPECYBAHHSA. 3YMOBICHA BEITUKOI)
KITTbKICTIO (DaKkTOpiB, siKi BIIMBAIOTH HA TPAHCIIOPTHY TOBEAIHKY Tacakupis: /1o
Takux (PaKTOpPIB HANEKATh BUTPATH 4YacCy HA MOI3KY, BapTICTh MPOi3Ay, PIBEHb
KOM(DOPTHOCTI, ‘KIIBKICTh NEPECATOK, PETYIAPHICTD PYXY TPAHCIOPTHUX 3aCO0IB,
CTYIHb = 3aBaHTAXCHHs \MapIIPYTIB, —a —~TAKOXK | 1HAMBIAyaibHI “OCOOIMBOCTI
NacKUPiB;  YHACTIAOK, AbOro ; Wi ;. MOACHOBAHHS BHOOPY , MapHIPYTY
BUKOPUCTOBYIOTH PI3HOMAHITHI MaTeMaTH4HI Ta iMiTailitHl meroau [1, 3, 6, 8, 17,
22].

OanuM 13/ HaWmpOCTIIUX | [MAXOAIB. € (BUKOPHUCTAHHA. ACTEPMIHOBAHHUX
Mozeae BUOOPY MapumipyTy. Y MeXax TakMX MOJENICH NepeadadacThCs, MO
Macakup 3aBXK AU 00Mpae MApLIPYT 13 HAUKpaIMM 3HAYCHHSIM TIEBHOTO KPUTEPIIO.
Haliuacriiie ) TakuM  KPUTEPIEM BUCTYIMAE MiHIMAIbHA |\ TPHBANICT T0T31KKA | a00
HalMEHMH | TPOLIOBI  BUTPATH. | 1 JleTepPMIHOBaHT, MOJENI ~XapaKTEPU3YIOThCs

MPOCTOTOK)  peajizailii, OJHAK HE BPAXOBYIOTh BHUIAJKOBHU  XapakTep
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TPAHCIIOPTHOT TMOBEIIHKH Ta 1HAWBLAYaJIbHL OCOOIMBOCTI HPUHHATTA  PiIICHb
nacaxkupamu [1,4,7,22].

BiJibIT ) HIAPOKOTO | 3aCTOCYBAHHS  HAOY/IM CTOXACTH4YHI) MOJCHl BUOOPY
MapupyTy, sKi BPaXOBYKOTH IMOBIPHICHHH XapakTep MpOLECY / MPUAHATTS
pilieHHA. Y TaKMX MOJEIAX BHOIP MappyTy PO3MNIAJAETHC SK BUIAAKOBHIA
npouec, ' a-— UMOBIPHICT ' BUOOPY ' TIEGBHOTO BapiaHTy - 3aJIE)KUTh - BiJl HOrO
ApUBaOIMBOCTI JUIs-Macaxupa. CTOXacTH4HI MOZEI AO3BOJSIOTH BPaxOoByBaTh
HEOJHOPLAHICTh TPAHCMOPTHOL. MOBEAIHKK HACCJICHHS, Ta HASBHICTH JCKUIBKOX
AIbTCPHATHUBHUX LUTAXIB NEPECYBAHHSA MIXK OJHUMMU i TUMH CaMUMM MyHKTaMU
Bi/IIMpaBJICHHs Ta npusHadeHHs [1, 5,6, 22].

OmHuM 13/ HAUOUTBLT, TIOMMUPEHNX | MAXOMIB 10 /| MOJAEIIOBAHHS  BUOOPY
MapIIPYTy € BUKOPUCTAHHS T€OPii AUCKPETHOTO BUOOPY. Y MeEKaxX LBOTO IMIXOMY
nependavaeThes, MO MACAKUP OOMpaeMapUIpPyT 13 MHOKWMHH 'ajIbTePHATHB-HA
OCHOB1 OLIHIOBAHHS KOPUCHOCTI KOKHOTO- BapiaHTy mepecyBaHHs.< KOpHUCHICTE
MapLIPYTy , BABHAYAETHCSE, CYKYIHICTIO—(AKTOPIB, SKi XapaKTEPHU3YIOTh —YMOBH
NOI3JKK, a TaKOX BHITAJKOBOK) CKJIQJOBOK), IO BPAaXOBYE€ HEBU3HAYCHICTDH 1
Cy0’€KTUBHICTh MOBEMIHKK Macaxupis [1, 4,5, 7,22].

HaiiGiib i nommpenoro; MOASIIIO AUCKPETHOTO BUOOPY € FHOTIT-MOAENb. Y
i Mojem  HWMOBIPHICTH  BMOOPY — TEBHOTO  MapUIPYTy — BH3HAYAETHCS
CHiBBITHOLICHHSAM HOr0 KOPHUCHOCTI ‘10~ CyMapHOT "KOPUCHOCTI BCIX ' AOCTYITHUX
ajieTepHaTHB, [lepeBaroro, /JOrIT-MOEHEH € MOKIMBICTh ypaxyBaHHS - BEJIMKOL
KUTbKOCTI- (PAKTOPIB : BUOOPY,-Ta; HOPIBHSAHO ; MPOCTA \MATEMATHIHA » Peaii3atis:
BoaHouac Kiacu4Hi JOTIT-MOJEN MatOTh OOMEKEHHS, MOB A3aHl 3 NPUITYLLICHHAM
HE3aJIC)KHOCTI AJbTEPHATHB, IO | HE  3aBXAW BIANOBIJAE PEATbHUM . yMOBAM
(PYyHKI[10HYBaHHS¥ TPAHCHOPTHOI ciucreémMu [4, 8, 9].

JIis  BpaxyBaHHS =_CKJIAJHIIIMX _B3a€EMO3B S3KIB MK __albTEPHATUBHUMH
MapILIpyTaMu BUKOPUCTOBYIOTh MOAM(DPIKOBaHI MOZEI NUCKPETHOTO BUOOpY. Taki
MIXOIM  JTO3BOJAIOTH ) BDAXOBYBATH CXOXKICTh OKPEMHUX MapUIPYTIB, BILJIUB
1€papXivHoOi CTPYKTYPH BUOOPY Ta HEQAHOPIAHICThH TOBEAIHKI Hacaxupis [1; 5,9,

22].
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Y _TpaHCMOPTHOMY, MOJEIIOBAHHI TAaKQK IIAPOKO 3aCTOCOBYIOTHCS . MOACII
MiHIMI3allii y3araJlbHEHUX BUTpaAT. ¥ MEXax LHUX MOJEICH KOXKHOMY MapLIpyTy
BIJINOBI A€ TIEBHE 3HAYEHHS Y3araJIbHCHUX BUTPAT, SIKE MOKE BKIIFOMATH BUTPATH
4acy; TPOILOBI BUTPATH, PIBEHE KOM(OPTHOCTI Ta 1HILI, TAPAMETPY TIEPECYBAHHSL.
[Tacaxup oOupae TOW MapUIPYT, Ui AKOTO 3HAYEHHS Y3aralbHEHWX BUTPAT €
MiHIMaJIbHUM. JJI1 MPUBEACHHS PI3HOPIAHUX (PAKTOPIB N0 €AWHOrO- BUMIPHWKA
BUKOPUCTOBYIOTE KO€(PIUITIEHTH BaroMOCTI 200 (DyHKIIT KOPUCHOCTI-|5,6,-12, 22].

OaHHAM 13.CYYaCHUX. HAMPSAMKIB € BUKOPUCTAHHS 1MITALIAHOLO. MOACIOBAHHS
TPAHCIIOPTHOI ~ TMOBCAIHKM  MacakupiB.  IMiTamiiiHi  MOJeNi  J03BOJIAIOTH
BIITBOPIOBATH MPOLEC '(PYHKIIOHYBAHH TPAHCIOPTHOT /CUCTEMHU Y OUHAMINL Ta
BPAXOBYBATH B3a€MOJII0 BEJMKOT| KUTBKOCTI €IIECMEHTIB \CUCTEMH.| Y MEKaX| TAKUX
MOJETIEH MOKYTh MOJEIIOBATUCS 3MIHH TPAHCIOPTHOTO TOMUTY, BIUIMB JOPOMKHIX
3aTOPiB, BUMAIKOBI 3ATPUMKH PyXYy Ta afanTUBHA HOBEAIHKA macaxupis'[9, 20}

V' cy4acHMX ~HOCIIKCHHAX 3HAYHOFO MOILIMPEHHS HaOyBarOTh-areHTHO-
OPIEHTOBAHI MOACHI; « Y. TAKMX MOJAEHSIX KOXKEH MaCaXHp —PO3FIISIIAEThCS K
OKPEMHI areHT, SIKMA CAMOCTIMHO MpUiiMae PIMIEHHS MOA0 BMOOPY MapuipyTy
3UICKHO BI 1HANBI Iy AIbHUX XapaKTEPUCTHK Ta TOTOYHMUX YMOB (DyHKI{IOHYBAHHS
TPAHCIIOPTHOT CUCTEMHU! |\ ATEHTHO-OPIEHTOBAH1 / MOJAETI /| AO3BOJAIOTH | ACTATEHO
JOCTIIKYBATH TOBEAIHKOBI ACMEKTH TPAHCIOPTHOTO NPOLECY Ta BPAXOBYBATH
aAANTaLI0 MACAKUPIB 710 3MIH TPAHCTIOPTHOI cuTyaui [3, 9; 15].

Jns -aHan3y —MapUIpyTHUX \MEpeX—Ta MOUYKY ONTHMaAbHUX - LUIAXIB
NEPECYBaHHS [IMPOKQ BUKOPUETOBYIOTHES METOIM-TEOPIi FpadiB. Y- Mekax Fakoro
N1aX0Ay TPAHCIIOPTHA MEpeXka MOJAEThCS Y BUIIIsAL Tpada, BEPIIMHAMU SKOTO €
TPAHCIOPTHL BY3JM a00 3yMUHHI IMyHKTH, @ peOpaMu — TPAHCHOOPTHI 3B’ SA3KH MiXK
HUMH. - Ha  ocHOBL | rpadoBuX ‘MoJAEHEH peami3yroThcs aICOPUTMHU  MOMYKY
HAHKOPOTIIKMX a00 HAMMEHII BUTPATHUX MapiipyTis [4, 10, 16].

Y ' CydyaCHHMX ~yMOBaX PpO3BUTKY LM(PPOBHUX TEXHONOIIH —aKTHUBHO
3aCTOCOBYIOTHCA  METOAM 'MAIIMHHOIO HABYAHHS TAa AHANI3Y BENHKUX MACHUBIB
JaHuX: ~BUKOpUCTaHHA ; NaHuX (GPS-MOHITOPUHEY, aBTOMATH30BAHUX  -CHUCTEM

OIJIaTH MPOi3Ay, MOOUIBHMX MOJATKIB Ta reoiH(OPMALIHHUX CHUCTEM O3BOJIAE
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JOOCTLIKYBaTH PEAJIbHY , TPAHCHOPTHY OBEIIHKY. MAcaKUpiB_ 1 OyayBaTH. OlibIi
TOYHI Mozl BUOOpY MapmpyTy [2, 10, 11].

OcoOMMBOrO | 3HAYEHHS MOJEIIOBAaHHS BUOOpY '/ MapLIpyTy " HaOyBae B
1HTEFPOBAHUX MYJILbTUMOAAJIBHUX TPAHCTIOPTHUX CHCTEMAX. |Y TaKWX/ CHCTEMaXx
NacaKMpPU MArOTh MOKJIMBICTH KOMOIHYBAaTH Pi3HI BUAM TPAHCHOPTY B MEXkKax
OJIHIEI-TIOT3/IKK, 10 3HAYHO' YCKITATHIOE-TIPOIIEC -BHOOPY. 32 Takux 'YMOB MOAEII
HOBUHHI = BPaxOBYBaTH /TIAPAMETPH | MIEPECANOK,  Y3TOKEHICTh PO3KIIAMIB PYXY,
PIBEHb_ - 1HTErpallli, TPAHCMOPTHOI, CUCTEMH . Ta- 1H(OpMaIiiiHe. . 3a0€3MCUCHHS
nacaxupis [1, 7, 9].

Ha mnijctari MpOBEACHOrO aHalily CHOPMOBAHO, CXEMY, IO\ A€ 3MOIY
HAQYHO TO0AUATH| POIE 'BUOOPY MacakvpaMu MUIAXY, NEPECYBaHHS (B MPOIECI
(OpMyBaHHS MACAKUPOMOTOKIB Y MAPLIPYTHIA CUCTEMI MICBKOTO NACAKUPCHKOTO
Tpadenopty-(puc.-1.1):

Takum UMHOM; CY9aCHI METOAM MOJIEAIOBAHHS BUOOPY HAcaKupamu HUIAXY
NEpPeEcyBaHHsl 0a3ylOThCsl, HA-— BUKOPUCTAHHL AETCPMIHOBAHMX ,—CTOXACTUUHMX,
IMITALIAHUX Ta MOBEIIHKOBUX MIAXOMAIB. BUOIp KOHKPETHOTO METOAY 3aJIEKHUTh
BIJI 'CKJIATHOCTL TPAHCIIOPTHOI CHUCTEMHU, | JOCTYIIHOCTI \/BUX1AHUX JaHUX, I[UICH
JOCHIKEHH Ta HEOOX1 HOTO PiBHA AeTanizaili Moaeni. BukopuctanHs CydacHuX
METOMIB  TPAHCIIOPTHOTO  MOJCIIOBAHHS — TO3BOJIAE€  MiJABMIUMTH  TOYHICTb
OPOrHO3YBAHHS TIACAKUPONOTOKIB ~ Ta~ €PEKTUBHICTh yNPABIIHHS MICHKHUMHU

TPAHCIIOPTHUMHW CUCTCMAMMU.

1.6 BucHOBKH 10 po3aiLty

1. Ha maeTaBi WpOBEACHOIO aHali3y TEOPETUYHUWX 3acaj TPaHCOOPTHOTO
MOJCIIOBAHHA BCTAHOBJICHO, IO Tpouec (OpMyBaHHS NACaKHUPOIOTOKIB Y
MapIIPYTHIA CHCTEMI MICBKOTO TMACAKUPCHKOTO  TPAHCHOOPTY ~ €  CKIaAHUM
0araTo(PAKTOPHUM ~ABHILEM, SKE | BU3HAYAETHCA | B3AEMOMIERD ~TPAHCTOPTHOIQ
NONUTY ~ HACCTIEHHS, | TapAMETPiB  QyHKI[IOHYBAaHHSA TPAHCIOPTHOI »MEPExkl-—Ta

0COOJIMBOCTEN TPAHCIIOPTHOI NOBENIHKH MACAKUPIB. TPAHCIIOPTHE MOJIETIOBAHHS
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€ BOKIMBUM 1HCTPYMEHTOM AHANI3Yy Ta MPOTHO3YBaHHS (PyHKLIOHYBaHHS MICBKMX
TPAHCTIOPTHHX CHcTeM. MOTo BHKOPHCTAHHS 03BOIsE OLliHIOBATH 3aKOHOMipPHOCTI
(opMyBaHHS) HAaCAKUPCHKUX MMOTOKIB, ~BHU3HAYATH |/ PIBE€Hb — 3ABAHTAKEHHS
MappPYTHOI MEpPEKi;, ONTUMIBYBATH MapaMeTPH TPAHCIOPTHOTO 00CTYrOBYBaHHS
Ta OOIPYHTOBYBATH HANPAMH PO3BUTKY TPAHCIOPTHOI 1HYPACTPYKTYPH.

2. | BeranoBneno, ' 'm0 ¢GopMyBaHHS TACAKUPOIMOTOKIB- = Yy ' MICBKIX
TPAHCHOPTHUX ECUCTEMAaX | BIAOYBAETHCS - [l  BILJTUBOM | COII1A/IbHO-EKOHOMIYHUX,
TEPUTOPIAILHO-IIJIAHYBAaJAbHUX,. OPTAHI3ALLMHUX. T4,  TEXHIYHUX , (PaKTOpIB.
OCHOBHMMM YMHHUKAMH, SIKI BHU3HAYalOTh BHOIp mNacaXupamu OUISAXY
[IEPECYBAHHS, €\ BUTPATH 4Yacy Ha MOI3/KYy, PIBEHb 'KOM(OPTHOCTI, BapTICTh
MPOi3MY,  PErYAIPHICTh [PYXY TPAHCHOPTHUX 3acO0IB,| KUIBKICTh / MEPECANIOK,
HIBUAKICTh CIIOJTYYECHHS Ta JOCTYIHICTh MAPIIPYTHOT MEPEXKI.

3. TlpoBeacHwMI -aHa13 MOKA3aB, ‘M0 Y CYYaCHUX yMOBax -HpoLec BUOOPY
MapuIpyTy Mae OaraTOKpUTEPIaJbHUM XapakTep 1 3HAYHOK MipPoto 3QJICKUTh Bijk
IHAMBIOYAIbHUX 0COOIMBOCTEH MacaXupiB, PiBHA-1H(HOPMALIHHOFO 3a0€3MNEUCHH
T4 MOTOYHOrO CTAaHy TPAHCIOPTHOI chcTeMu. OCOOIMBOTO 3HAYCHHA HAOYBarOTh
1H(OpMAalliiiHl /TEXHOJIOTi | Ta | IHTEJEKTyalbHl . TPAHCIOPTHI _CUCTEMM, - SKI
3a0e3MEYYI0Th MOKIIUBICTH OMIEPATHBAOIO KOPUTYBaHHSA MapIUpPYTiB EPECyBaHHs !

4. AHami3 0co0nnBOCTEN (PYHKIIOHYBAHHS IHTETPOBAHUX MYJIbTUMOAATbHUX
TPAHCHOPTHUX ‘CUCTEM AO3BOJIMIIO  BCTAHOBUTH, L0 B3aEMOIIS~ PI3HUX ' BUIIB
TPAHCIIOPTY,, HASIBHICTH | [IEPECAAOMHIX —BY3JIB A Ta ' BUKOPUCTAHHS - €IUHUX
1HpopManiiiHx, I TapUPHUX - CUCTEM, CYTTEBQ YCKIIATHIOIOTh -HPOIEC POIHOATY
Naca kKUPOIMOTOKIB Y TPAHCIIOPTHIA MEPEXi. Y TaKUX yMOBaxX BUOIp MacaXKupamu
LUTAXY- IEPECYBAHHA BU3HAYAETHCS HE JIMILE MAPAMETPAMU OKPEMUX MAPIIPYTIB, A
i €PEeKTUBHICTIO  Oprasizamii mepecaiok, y3rofKEHICTH) POOOTU. PI3HUX BHIIIB
TPAHCIIQOPTY Ta PiBHEM 1HTETpaLii TPAHCHOPTHOI CUCTEMM.

5. ¥V 'xoxi aHami3y Cy4aCHUX METOJIB MOJIEITFOBaHHS BHOOPY NACaKHpamMu
NUIAXY, TEPECYBAHHS BCTAHOBJICHO, MO HAWUOLIBIIONQ MOWIMPEHHS ~ HaQyJu
JIETEPMIHOBAHI,\ CTOXACTUYHI1;JIOTIT-MOAE; | MOACT MIHIMI3allli~ y3aralbHCHUX

BUTpAT, IMITAlllifHE Ta arcHTHO-OPIEHTOBAHE MOJICIIOBAaHHA. BUKOpHCTaHHs
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PO3/11 2
PO3POBKA MO/IEJI BUBOPY [TACAKUPAMU LJISIXY
MEPECYBAHHSI

2.1 Po3po0xa MeTOAUKHU 10 CJIIIKEeHH S

[lepIovyeproBUM , €TAaNoM . BUKOHAHHS JQCHIIKCHHS - € PO3POQJICHHS
METOJAMKM HMOro peamizaiii, 00 BKJIOYAE BU3HAYCHHA OCHOBHUX CTajlid
NOCIIHKEHHS Ta  BCTAHOBJIECHHS | iX TIOCTIHOBHOCTI. Ha 1mouarkoBiii  ctamii
3M1ACHIOETECS aHani3 Pi3uUHOT IPUPOAM TIPOLIECY, IKHIA JOCTIIIKYEThC. Y MexKax
BOr0 €Taly BU3HAYAOTHCS YMHHWKM, 10 BIUIMBAKOTH HA BUOIP MAaCaKUpaMHU
MapIpyTy HEPECYBAHHS, & TAKOK BCTAHOBIIOOTHCS B3aEMO3B SI3KH MIJK HUMH.

[Topampumii -eran ‘mependavae BUOIp MIAXOAY, /A0 HOOYIAOBH- MOMEII.
OCHOBHUMU MTPUHIIMTAMHU, TAKOTO BUOOPY- € HACTYIHI:

- y pa3i, SKO1o 00 €KT JOCTIAKEHHS Ma€ BITHOCHO MPOCTY CTPYKTYPY, a HOro
BJIACTUBOCTI MOKYTh Oy TH OMUCaHI HA OCHOBI TEOPETHUHMX TIOJOKEHbB, JOIIJILHO
3aCTOCOBYBATH aHAJIITMYHWIA mij1xia 10 (popMyBaHHA MOACHI;

- SAKIIO OO0 €KT XapaKTEPU3YEThCS CKJIQJAHICTIO Ta HEAOCTATHIM PIBHEM
BABYEHOCTI; BAUKOPUCTOBYIOTh CKCIEPUMEHTANIBHUNA MiAX1[, 110~ 0a3yeThcs ~Ha
BU3HAUCHHI -, CYTTEBUX,/ XAPAKTEPUCTHK 1 | mapaMmeTpiB  00’ekta’ OTpUMaHI
PE3YJILTaTH MOJAKOTh,Y. BUTJIS A IMOBIPHICHO-CTATHCTUYHOI MOJETI;

- Ui AyK€ CKJIAJHUX OO €KTIB NOLUIBHMM € BUKOPUCTAHHS IMITALIHHOTO
MOJIEIIOBAHHS, / I€ OKPEMI €JIEMEHTU . CUCTEMU . OMMACYIOTHCS |32 JIOOOMOLOKO
AHAT THYHUX 200 €KCTEPUMEHTATbHIX MOACAEH.

BignosiaHo a0 oOpaHoro cnoco0y noOyJ0BHM MOJAEHI BUKOHYEThCS il
¢dopmanizoBanuii ~ onuc.  I[licnd ' TbOro 3AIACHIOETHCH — PO3POOIICHHS
00YHCITIOBATBHOTO ~ATOPUTMY, KWl ABJIT€E COOOK BUIOPSAKOBAHY . CYKYITHICTh
aINeOpaidHNX 3a€KHOCTEH Ta JIOTIHHUX YMOB; HCOOXITHUX id BH3HAYCHHS

MOCJTI JOBHOCTI IPOBEACHHS PO3PAXYHKIB.
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[licns ¢opMyBaHHS alrOpUTMy IMPOBOJUTHCS MOTEPEIHS MEPEBIPKA MOIEIL.
Ha 1boMy eram BHKOHYIOTH KOHTPOJb PO3MIPHOCTEH, MOPSKIB BEJIWYNH,
XApPaKTepy | 3ICKHOCTEH, | CKCTPEMAIbHUAX | CUTyalllid, TPaHWYHUX  YMOB,
MaTEeMaTHYHOI 3aMKHEHOCTI (PI3UYHO] 3MICTOBHOCTI Ta CTIMKOCTI MOJAEII.

Hactynna cramiga nependayae €KCIEPUMEHTAJIbHY MEPEBIPKY MOJET Ta
OLIHIOBAHHS PIBHA ii aeKBATHOCTI."Y 'BHITAJIKY, SIKIIO MOJAECH AOCTATHHO TOYHO
BII0Opaka€e-BIACTUBOCTI | PEATLHONO | IPOHECY, (MEPEXOJATH /10 -MATEMaTUYHOIO
JOOCHIKEHHS. 3a HEAOCTAaTHBOI . BIANOBIIHOCTI - JApaMETPiB - MOACI] PEAIbHIM
YMOBAM 31ACHIOETHCS 1i KOPUTYBAHHS 3 METOIO I IBUIICHHS aIEKBATHOCTI.

MareMaTuaHe OOCIIHKEHHA TIONATa€ y BapitOBaHHI KEPOBAHMX | [IAPaMETPIB
MOJET ~|JUIsl  BCTAHOBJICHHS | 3aKOHOMIPDHOCTE BUOOpPY MACAKUPAMA ~TUIAXY
3MACHEHHS NIEPECYBaHHS.

3aBepHialIbHAM ~ €TalloM € ' aHam3 OTPUMAaHHX * Pe3yAbTaTiB— Ta —ix

THTEPIIPETA .

2.2 XapakTepucTHKa CYTHOCTI Ipouecy BHOOPY NACAKHMPAMH LIISAXY

NnepecyBaHHs

i1 yac 3M1ACHEHHS MOI3AKH NacaXup 0OMpaE OJMH 13 MOMJIMBHX BapIaHTIB
NEPECYBAHHS CEPEN CYKYMHOCTI aIbTEPHATUBHUX NUIAXIB.” KIAbKICTh TOCTYITHUX
BAPIAHTIB BU3HAYAETHCS | XaPAKTEPUCTUKAMHU MapIIPYTHOT MEPEki, A0 AKHUX
HAQJICKaTh- il [UIBHICTh, PIBEHb PO3ZBUTKY, MPOTSLKHICTE MAPLIPYTFIB; OCOOAMBOCTI
iXHBOTO PO3TAIIYBaHHS B MEKaX MICBKOI TEPUTOPIl, a TaKOX MMApaMETPH
(PYyHKLIOHYBAHHS TPAHCTIOPTHUX MAPLIPYTIB.

OnHi€r0 3 0CHOBHMX XAPaKTEPUCTUK MAPIIPYTHOI MEPEXKI € T HIJTbHICTE; 110
BU3HAYAETHCS CIIBBIAHOMICHHAM 3arajibHOi JOBXWHM MapLIPYTIB A0 TUIOLII
cemTeOHoi Teputopii “MicTa. 31 30UIBOIEHHAM LIIJIBHOCTI ‘MEPEKI CKOPOUY€ETHCS
BIJICTaHb MIJK MAPIIPyTaMy Ta 3MECHUIYIOTBCS BUTPATH Yacy MacaKUPiB Ha ITiIXix

710 | 3yHUHHUX MYHKTIB. ;34 /TAKUX [ YMOB- MACAKUPH MOXKYTh -OOHPaTH ~HE JIMILIE



30
HAOMMKYY 3YNUHKY, a il OlIbIN BIJJAJICH] IYHKTH MOCAAKH, AKIIO LE J03BOJIE
OTpPUMAaTH BUTIHILII YMOBH [TEPECYBAHHS.

PiBeHBb) pPO3BHUTKY 'MapLIPYTHOI ~MeEPEkl OLIHKETHCA ) 3a JAONOMOIOK)
MapIPYTHOTO KOE(DIIIEATA, TKUAN XaPAKTEPU3YE CEPEAHIO KUTBKICTh  KIIOMETPIB
MapIIpyTiB, IO MPHUMNAAAE HA OJWH KUJIOMETP AOBXKWUHHM TPAHCIIOPTHOI MEPEXI.
3pOCTaHHA -1BOTO ' MOKA3HUKA CBIAYUTH MPO PO3MIMPEHHS -MOMKIMBOCTCH IS
BUOOPY MPAMUX. MapIUPYTIB CHOJYYECHHs- Ta | CIPHUSIE | CKOPOUCHHIO ~KUTHKOCTI
NEPECATOK Mi>K MAPIIPYTaMHU.

Po3noaut nacakUpornoTOKiB y MEXKAX MAPLIPYTHOI MEPEKI 3HAYHOK MIPOKO
3QIECKUTH  BIJ / AOBXKWHU |/ MApLIPYTIB _ Ta | IXHBOTO ' PO3TALIYBAHHS B1AHOCHO
KUTIOBUX PAOHIB, TPOMUCIIOBUX 30H; a/JIMIHICTPAaTUBHUX YCTAHOB 1 KYyJIbTYPHUX
HEHTPIB MicTa. [IpOTSKHICTH MapIIPyTiB Ta CXEMa iX MPOXO/UKEHHS TMOBHHHI
BIJINOBiAaTH OCHOBHUM HANPSMKAM TACAKUPCHKUX MEPEMIHEHb: (DOpMyBaHHs
MapUIpyTHOI, MEPEKE 3MIACHIOETHCS 3 YPaXyBaHHIM 3a0€3NCUSHHS MIHIMATbHUX
BUTpPAT —-4acy . ~Ha , . IepeCyBaHHs , Fa, MAKCUMAJIbHO  MOMJIMBOFO- —PIBHS
0e3nepecajoyHoro crnojayueHHs. HaliBaJmBili MyHKTH BUHUKHEHHS Ta TSKIHHS
NACAKUPOTIOTOKIB | 32 HAABHOCTI | CTAJIOrO | MONUTY TIOBUHHL OyTH OB si3aH1
OPSIMUMHA TPaHCOOPTHUMM MAPLIPYTAMHU 32 HAMKOPOTIIMMM HANPAMKAMH K MK
c0000, TaK 1 3 IHIDUMHU paiOHAMH MICTa.

Jlo' OCHOBHMX HapaMeTpiB PYHKLIOHYBAHHS MAPLIPYTIB HANECKATH KiIbKICTh
TPAHCIIOPTHHAX 3aCO0iB, IXHSI MACaKUPOMICTKICTb, PEHKUM POOOTH (3BHUUYAKHWM,
EKCIIPECHHI, TAKCOMOTOPHHUIA); PErYJSPHICTh PyXy Ta WBUIKICTD  CTIOTYHCHHS:
[Tepeniueni mapameTpu O€3MOCEPENAHBO BIUIMBAIOTh HA BUTPATH 4YacCy Maca)XHpiB,
NOB sI3aH1 3 OYIKYBaHHAM TPAHCIIOPTHOLO 3aco0y. Ta 3AIMCHEHHAM MOi3aku. Kpim
TOrO, BIAMOBIAHICTB! KIUIBKOCTI PYXOMOro. ' Ckiady Ta /Hord  MIiCTKOCTI PIBHIO
TPAHCIIOPTHOTO_ TIOMHUTY BU3HAYAE CTYIIHb 3aMOBHEHHS CAJIOHIB TPAHCIMOPTHUX
3aco01B.

AnbTepHaTUBHI ) BaplaHTH  \MEPECYBaHHS & MOXYTh —BIAPIBHATHCA | SK
MIHOXITHOK), TaK 1 'FPAHCHOPTHOIO /CKAan0oBUMM: [lij wmac /HOi3AKY rHacakupu

MarOTh MOKJTMBICTh OOMPATH 3YMWHHI MyHKTH TOYATKy Ta 3aBEPIICHHS MapIIpPyTy,
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KOPHUCTYBATUCS . NPSIMUMM _MapmpyTamu a0o _3AIHCHIOBAaTH.  IMEPECYBAHHS . 3
nepecagkaMu. HesanekHo Bin CTPYKTYpH MapLipyTy, BHOIP HEBHOIO HUIAXY
BU3HAYAETHCH  XAPAKTEPUCTUKAMH |/ JOCTYNHUX | anbTepHATUB.  [lopiBHIOMOYM
NapaMeTpPu  PI3HUX | BAPIaHTIB TICPECYBAHHs, ~TIACAXUP OoOupae TOH, KMl
HAOUTHIIO MIPOKO BIAMOBIIAE HOro MOTpeOaM 1 BUMOTAM.

Ia MBIy alibHAN-XapaKTep TPUUHSITTS PILICHb,  BIUIMB: BUNAAKOBHX-(PAKTOP1B
TPAHCIIOPTHOIO Mpoiiecy Ta 0OMEKEHICTh TPAHCIOPTHOI MPONO3KIIi TPU3BOAATH
J0 . TOTO,- IO MK ,IIYHKTaMH BIAIIPABJIICHHS Ta MPU3HAYCHHS. EPEMILICHHS
pEam3ylOThCd HE OJHHM, a KUIBKOMa MOXJIMBUMH ligxamu. OCOOUCTICHI
0COOIIMBOCTI) HMACAXKUPIB|  MOXKYTh |  BH3HAYATHCS | COLIAIbHO-CKOHOMIYHHMU
XAPAKTEPUCTUKAMU, IHIUBI AYATbHUMHA YIIOA00aHHAMH TOUIO.

IMOBIpHICHMH XapaKkTep TPAHCIMOPTHOTO MPOLECY OOYMOBIIIOE BHITAIKOBICTh
OKpPEMUX MapaMeTpiB~ MEPECYBAaHHA, YHACHIAOK~4OT0 ' TPUBATICTh OUIKYBAHHS
TPAHCIIOPTHOIO 3aCO0Y T4 YAC MOIBIKHA HE €TOCTIHHNMH BennuuHamMu, [IparHeHns
NACAKUPIB, MIHIMI3YBATH  4aC-OUYIKYBAHHS YaCTO-IPU3BOJNTh-/10--BUKOPUCTAHHS
NEPIIOr0 TPaHCHOPTHOro 3acoly, AKui npuOyBae Ha 3yNUWHKY. BojaHodac
TPAHCHOPTHA TPOMO3ULLIS, OOMEKYETHCS | MAKCUMAIBHO | MOKIUBOIO. | KITTbKICTIO
NAaCaKUPIB) Ky 3AaTHWI | IEPEBE3TH/ MAPLIPYT 3d), BUBHAYECHUM TIPOMIZKOK Yacy.
KpiMm TOro, icHye B3a€MO3B 30K MI)K BEJIMYMHOK KOPECIOHACHLINW, II0
pEaNi3yIOThCd MEBHUM LIUISIXOM [EPECYBAHHA, Ta PIBHEM "IPUBAOIMBOCTI LHOTO
HUTAXY,

Y- pe3ynbTati BUOOPY HACAHKUPaMH UUISXIB TECPECYBaHHsE BlIOYBACTHCS
PO3MOJLT KOPECHOHJCHIIA MIX aJIbTCPHATHBHUMH MapuipyTaMu. Bu3HaueHHS
3aKOHOMIPHOCTEN. TaKOro' PO3MOALTY. I KOMKHOIL Mapy PAiOHIB BIANPABICHHS Ta
OPU3HAYECHHA A€ 3MOry BCTAHOBUTH BEIMYMHH MACAKUPOTOTOKIB Y MApLIPYyTHIA
MEPEKI MICHKOTO MACAKUPCHLKOI0 TPAHCIOPTY.

Po3nozaun” macakuponoTokiB - BITMBAE HA (OPMYBAHHS ~BUTpPAT 4Yacy
TACAKUPIB HA MEPECYBAHHS, CEPEAHIO KIIBKICTh MEPECANOK, PIBEHS TPAHCIOPTHOI
BTOMJIFOBAHOCTI, Ta TPOLIOBI BUTPATH HA OIUIATY HPOi3Ay. 3a3HAYCHl MOKA3HWKH

XApAKTEPU3YIOTh  SIKICTh ~ TPAHCIIOPTHOTO  OOCIIyTOBYBAaHHS  HACEJICHHSA Ta
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e(EKTUBHICTh (PYHKIIOHYBAHHA MAPUIPYTHOI MEPEkKI MICHKOIO IAaCaKUPCHKOIrQ
TPAHCTIOPTY.

OTxe, OOHUM 13 KIIKOYOBUX ACMEKTIB JOCHIKEHHS MPOUECY (HOpMyBaHHS
NACAKUPOTIOTOKIB | € | MATEMATUYHAN / OMUC MEXAHI3MY, NPUAHSATTS | HACAKUPAMHE

pilIeHb NI010 BUOOPY LIISAXY MEPECYBAHHS.

2.3 Budip cnoco0y nodyaoBu mojaeJu

[Tporiec MpUIAHATTA PiLICHHS PO3IJISAAIOTH SIK BUOIP MEBHOI albTEPHATUBU
13 CYKyNHOCTI MO>KJIMBMX \BaplaHTIB. Y PE3yNbTaTi TAKOro BUOOPY (POPMY€EThCA
N1MHOKMHA NPUHHATHUX ATbTCPHATUB, KA HAMYACTIINE CKJIATAETHCS 3 OHOTO
a00 JICKUIBKOX PIIEHb. 3MEHIIEHHS KUTBKOCTI MOKJIMBUX BapiaHTIB 3A1HCHIOETHCS
HA OCHOBI IX-TIOPIBHSHHS Ta BU3HAYCHHS HANOLTh I TOLIUIEHUX aJTbTEPHATHB.

OpHum 13 HailOIBII  TOMIMPEHWX- THAXOIB | 10 ONUCY -APOHECY -BUOODY | €
KpUTepianbHMiA MiaXiz, Moro cyTHICTh MOMATae y-TOMY, IHO KOKHA albTepPHATHBA
MOX€E OyTH OXapaKTepU30BaHA MEBHUM YMCIIOBUM MOKAa3HUKOM, TOOTO KPUTEPIEM.
3a TakuX YMOB IOPIBHSHHS aIbTEPHATHB 3IACHIOETHCS . NUIIXOM 31CTaBICHHS
BIJUTOBIAHUX 3HaYeHb KpUTEPiiB. OAHAK OL{IHIOBAHHS AJIbTEPHATUB JIUIIE 34 OHAM
NOKAa3HUKOM € HAATO CHPOLICHWM, OCKIJIbKA HE Ja€ 3MOTM MOBHOK MIPOKO
BpPAxyBaTH CKJIQIHICTE peajbHuX mpoleciB. Came TOMY' B OUIBHIOCTI BUNAAKIB
BUKOPUCTOBYIOTh ACKUIbKa KPUTEPIiB, AKI-MOXYTh MATW SK KUIbKICHUWI, TaK 1
AKICHUH-XapaKTep.

JIia po3B’si3aHHS OaraTOKpUTEplaibHUX 3ajlad 3a3BHYail 3aCTOCOBYIOTh
MPOICAYPY 3BEACHHS ICKUIBKOX KPUTEPIIB 1O €AUHOTO IHTETPAIBHOIO MOKa3HUKA
(cynepkputepitd). | dopMyBaHHs | [TAKOLO  MOKA3HUKA' BMIACHIOETHCS  IIITXOM
MOOYJIOBH BIAMOBIHOT (PYHKIMI, BULJISAA SKOi BHU3HAYAETHCS CTYNEHEM BIUIUBY
OKpPEMUX KPUTEPIiB HA 3arajbHy OLIHKY ajgbTepHATWBU. Haltwacrtimne mns 1poro
BUKOPUCTOBYIOTh QIUTHBHI 200 MYJIbTUIIIIIKATUBHI (DYHKUIOHATEHI 3aJICKHOCTI.

MareMaTUMHU, ONUC, TPOLIECY BHOOPY MacaKUpamMM NUBIXY TIEPECyBaHHS €

CKJIQJHUM 3aBJAAHHSAM 4YE€Pe3 3HAYHY KUIbKICTh YWHHMKIB, 110 BIUIMBAIOTH HA
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npuiHATTA, pimieHHA. | [ dakTopu. = MaoTh.  pi3HUA _ (PI3UYHMIA _ 3MICT,
XApaKTePU3YIOThCS PISHUMHU OJMHHULSAMHU BUMIPIOBAHHS Ta HEOJAHAKOBOK CHIIOKO
BIUIMBY Ha TOCTHIKyBaHWi mpouec. KpiM TOro, Mix OKpEMAMH YAHHUKAMH 1CHY€
3HAYHA ~KUIBKICTh, MPSIMMX |1 3BOPOTHHX | B3a€MO3B fA3KiB.~ Tomy  ma -4ac
MOJICTIOBAHHSI BUOOPY MapUIpyTy HEOOXIJTHO BPaxOBYBaTH HE JUUIE OKPEMI
(akropu, a i xapakTep IXHbO1 B3a€MO i

[Iporsarom TpUBAJIOro Yacy npouec BUOOpy LUIAXY MEPECYBaHHA ONUCYBATA
K ()YHKUIIO OJHOIO. HailO1JIbIl BarOMOrQ YWHHMKA, SKUM MEPEBAKHO.- BBAXKAJIH
TPUBAINICTh MOi3AKKA. OJHAK TaKWil MiAXiJ € HEAOCTaTHhO TOUYHHUM, OCKIJIbKM HE
3a0e3mevuye © aACKBATHONO | BIAOOPAKCHHA . peajlbHUX = 13aKOHOMipHOCTEH
TPAHCTIOPTHOT MOBEIIHKH T1aCaXKUPIB.

biibll KOMIUIEKCHUM miaxia nependaya€ BUKOPHCTAHHS 1HTETPajibHOT
OLIHKM BapiaHTIB MEpeCyBaHHA. MDOPMYBAHHS Takoro '1HTErpajfibHONO MOKA3HUKA
MOKE 3IIHCHIOBATHCA ABOMA OCHOBHUM¥ CHOCOOAMU: NPUBEIECHHS BCIX-(aKTOPIB
BUOOPY 0 €JIMHOTQ . BUMIDHUKA , (4aCOBOLO a00Q TPOIHOBOFO );—BUKOPUCTAHHS
(YHKI[1i KOPUCHOCTI.

BB BeMUUMHA NACAKUPOIMOTOKY, O PEAT3y€ThCs 3a albTEPHATUBHUMU
MapUIPyTaMH, HAa | XapaKTCPUCTHKM /ULUIAX1B| MEPECYBaHHs YacTO BPAXOBYIOTh
HUIIXOM JOJABaHHS MEBHUX YACOBHX BUTPAT O Yacy OUYIKYBAHHS Ta MOI3IKH.
[Tpore noaIOHMI MiaXid € Ao COPOLICHUM 1 HE TIOBHICTIO BiAoOpakae (i3HuHy
CYTHICTh MPOIECY BUOOPY. MapUIpyTy. AKMO 30UIbIICHHS 4acy OYIKYBaHH MPW
3POCTaHHI KIJTBKOCTI NTACAKUPIB € JOTIYHO OOIPYHTOBAHUM, TO-OHIHIOBAHHS DIBHS
JUCKOM(OPTY, CHPUYMHEHOIO TMEPEMOBHEHHSAM TPAHCIOPTHUX 3aco01B, 3a
JOMOMOTO0 I0OJATKOBUAX YaCOBUX BATPAT Ma€ YMOBHUI XapakTep.

VYV Mexax Apyroro myaxoay s ONUCY Tmepesar facaxupiB 3acTOCOBYETHCS
(dyHkuis kKopucHocTl, Halfuactime ii moaaroTe y BUTISAL JIHIHHOI 3aJ1€KHOCTI BiJT
(bakTOpPIB, IO XAPAKTCPU3YIOTh YMOBW MEPECYBaHHS. JI0 OCHOBHUX (haKTOPIB
HAJIC)KATh. TPUBATICTH M1AX0Ay 10 3yNMMHHOTO MYHKTY Td BIAXOAY BiJ HBOTO; 4ac
OYIKyBaHHsI TPAHCIIOPTHOTQ ~3ac00y; ~TPUBANICTH, MOI3AKH, -BapTICTh TIPOI3AY;

KUTBKICTh MEPECATOK TOLIO.
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KoxxHomy  (dakTopy BLANOBIJAAE MNEBHUN E€MIMIPUYHUNA KOCPIIIEHT, SKHMA
XApaKTepU3ye CTYIMiHb HOTO BIUIMBY HA 3HAYEHHS (PYHKLIT KOPUCHOCTI. 3HAYCHHS
TaKUX KOCPIMIEHTIB 3a3BUYall BU3HAYAIOTh 34 PE3YJbTATAMH €KCIIEPUMEHTAIBHUX
JOCTIHKEHb Ta /CTATUCTUYHOI OOpPOOKM HNaHuX, 13 [\ BAKOPUCTAHHAM ~METOJIB
PErPECIHHOrO aHai3y.

Henonikom 3acrocyBanHs '(DYHKII{ KOPUCHOCTI ' € BaJICHKHICTD ‘TIapaMETPIB
MOJET B1J-KOHKPETHHX 'COLIAIBHOCKOHOMIYHUX YMOB, y SKHX HPOBOAUINCS
JOOCHIKEHHS. Y, pa3l 3MIHHA- YMOB, (PYyHKIIOHYBAHHS TPAHCIOPTHOI . CUCTEMH
BUHUKAE€ HEOOXIIHICTh IMOBTOPHOIO KanOpyBaHHA MOJEN A 3a0€3NCUCHHs
aJICKBATHOCTI OTPUMAHMX PE3YJILTATIB,

CykynHicrb (pakTopiB, L0 BIUIMBAKOTh (Ha BHOIp MacakKupamul MUIAXY
NEPECYBaHHS, AOLIBHO MOIIJIUTH HA YOTUPH OCHOBHI TPYIIH:

1." “UuAHUKK,~ Ki ' BU3HAYAIOTh = BHUTPATH * YacCy * MACaXHPIB MM Hac
HEPECYBAHHSL,

2.~ . ®aKTOPH, 110, BHJIMBAKOThH Ha-PIBEHb KOM(POPTHOCTI-MOI3AKH.

3. UWHHHKWH, OB 513aH1 3 TPOLIOBUMHU BUTPATAMHU NACAKUPIB.

4. | ®aKTopH,.  SAKi| & XapaKTepU3yKTh ' COIANbHO-CKOHOMIYHL . YMOBH
KUTTERIATBHOCTL HACENCHHS.

Jlo mepmoi rpynu BiZHOCATH (hakTopH, sKi (POPMYIOTh 3arajbHi BUTPaTH
qacy -Tlacaxupa miJ -4ac mepecyBaHHs. JI0 HMX' HajexaTs MOKA3HUKH, 110
XAPAKTEPU3YIOTH OKPEMI €TaIM MOi3AKW, 30KpeMa JOBKUHY MIHHOXIAHOTO MIX01y
710 - 3YIIAHHOTO MYHKTY; BEIMYHHY ; IHTEPBAY.~PyXy, TPaAHCHOPTHUX —3aC001B;
IMOBIPHICTh BIAMOBH Y TIOCAALl 4Yepe3 TMEPENOBHEHHS CaJlOHY, IIBHJKICTb
CHOJYYEHHS, @ \TaKQX ' 1HIIN MapaMeTpH, = 10  BIUIMBAIOTH | HA \ TPHBAICTH
NEPEMILLIEHHS.

Jlo Apyroi rpyny BXOJSATh YAHHUKH, SKI BU3HAYAKOTh PIBEHb TPAHCIOPTHOI
BTOMHW MACAKUPIB Ta MOXIIMBI BTPaTH MPOAYKTHUBHOCTI [Tpari, OB s3aHl 3
mpollecoM nepecyBaHHs. 11 rpymna oXomioe HaCoBl BUTPATH HA OKPEMI CKIIAI0BI
NOI3AKK, 4 Came MEPECYBaHHS MIlIKHW, - QUIKYBaHHA TPaHCHOPTHOLO 3acQ0yTa

Oe3nocepeH0 Moi3AKy. KpiM TOro, BaxJIMBUM TOKAa3HUKOM € CTYIIHb
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3aMOBHCHHS TPAHCHOPTHOTO, . 3aco0y, SKWH  XapaKTEpHU3Y€ThCs . KOSPILIEHTOM
BUKOPUCTAHHA HOr0 TMAaCa)KUPOMICTKOCTI Ta BIJIMBAE HAa KOMGOPTHICTH YMOB
TIEPEBE3EHHS:

Ho kateropili TpOMIOBMX BUTPAT HAJIC)KAaTh BUTPATH NAcaXWpa Ha QIUIATY
npoizay. Y pa3i BUKOPUCTaHHS JEKUIPKOX MAapIIPYTIB MiJ 4Yac OJHi€l MOI3aKK
3arajibHa CyMa’ BUTpPaT BW3HAYAETHCSH SIK CYKYyOHICTh TapudiB ‘Ha' BCix €Tanmax
HEPECYBAHHSL.

SIK MOKa3HUK COLIAIbHO-CKOHOMIYHOIO ,CTaHy HACEJICHHS BUKOPUCTOBYIOTh
P1BEHb JOXO/1B macaxupi. CaMe B OO apaMeTpa 3aJCKUTh OLIHKA BAPTOCTI
BIILHOIO 4acy /JMIOAMHU, 'a TakQK,/ MOXKIWBI €KOHOMIYHI BTPAaTH, TIOB sI3aHl. 3
BUTPATAMHU Yacy. Ha IMEPECYBAHHS.

Bubip mapuipyTy KOKHAM NACaKUPOM 3AIACHIOETHCSA 1HAMBIAYAIBHO Ta
3HAYHOIO MIPOKO 3aJIEXHUTH BiJ OCOOMCTHX YMOJ00aHb 1 MPIOPUTETIB. YHACTIAOK
HBOI'O TIPOHEC »NPHUUHATTS PILICHHSA ~BH3HAYAETHCA \HE JIMIIe- HapaMeTpaMu
TPAHCHOPTHOT CHCTEMHU, A I 1HIUBIIYaAbHUMM XapPAKTCPUCTUKAMU KOPUCTYBAYlB
TPAHCIOPTY.

Y Mexax eKOHOMIYHUX JOCHIPKCHb 3HA4YHA yBara MPUIALISETHCA . aHATI3y
MOBEIHKNA | _CMOXKWUBAYIR |\TA [ YMHHMKIB, 110/ BIJMBAIOThL HaA i PopmMyBaHHS.
OcHOBHMMH TpynamMu (pakTopiB, SKI BH3HAYAOTh MOBEAIHKY CIOXHBAYa, €
KYJIBTYPHI, COLiaTbHI, TICKXOJIOTIYH1 Ta 0COOMCTICHI XapaKTEPUCTHKH.

[lix wac BuGopy /ILISIXYy TNEPEeCyBaHHS MNACAKUPH, K HAPABUIO, APAarHyTh
MIHIMI3yBaTl BUTPATH ,4acCy, Ta  KOUITIB, HA 3/UCHEHHS TMOI3AKH, OZHOYACHO
320€3MeYy0uYd MaKCUMaJIbHO MOKJIMBUH PIBEHb KOM(OPTHOCTI TPAHCHOPTHOTO
0OCJTyPOBYBAHHS.

MenikaHii/MiCT \BUTpavYaroTh| Ha' TPAHCITOPTHI MEpecyBaHHA moHan 7-8 %
CBOI0_aKTMBHOTO ~J00OOBOTO 4acy, SKUOIO HE BpaxOBYBaTH TIEPIOA  CHY, IIQ
CTAHOBUTH Yy CEPEIHBOMY & TOIUH. 3MEHIUEHHS TPHUBAJIOCTI TPAHCHOPTHUX
NEPEMIIIEHE |CTBOPIOE MOKIUBICTH €(DEKTUBHIIION0 BUKOPUCTAHHS BUBLIHBHEHOIQ
yacy~sK-y cdepl TpyAOBOi~ MISUIBHOCTL, | Tak—~1 s, OpraHi3auii ;- A03BLLI,

BIINOYMHKY, CAMOOCBITH, 3aHATH CITIOPTOM Ta IHIIMX BU/IB AKTUBHOCTI.
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3aranbHi  4acoBl BUTPATH A HA, HEpecyBaHHSA (QOPMYIOThCA 3, JACKUIBKOX

CKJIAJIOBUX, CEPEJl IKMX BUALUIAIOTH Yac MIX0y 10 3yMUHHOrO MyHKTY T4 BIAXOAY

BIJl 'HBOTO, OUIKYBAHHS TPAHCIOPTHOIO 3aco0y, 0e3MoCepeIHBOTO | 3MIHCHEHHS
NOI3 KM, @ TAKOY YaCOBL BUTPATH; OB A3aH1 3/BUKOHAHHSIM MEPECANOK:

TpuBamicTe MIMOXIAHOTO €Tamy NEPECYBAHHS BU3HAYAETHCA  PIAOM
(akTopiB, cepell SIKUX OCHOBHMMH '€ IHIJIbHICTh-MapUIPYTHOI -MEPEIKI, OB KIHA
HAEPETrOHIB MK 3yMIMHHUMHE NMYHKTAMA Ta- CTYMIHb HENPAMOIIHIMHOCTH MAXOLY A0
HUX. 31-30UTbIICHHAM, [UJTLHOCTL TPAHCHOPTHOI -MEPEXKI, CKOPOUYETHCS - CEPEAHS
BIJICTAHb MK MICHEM MOYaTKy a0 3aBEPIICHHA MOI3JAKH Ta HAWOIMKUYOIO
3YIUHKOIO, [0 COpHsie 3MEHUICHHIO HaCy TUIOX1AHOTO, IepeCyBaHHA. Boanouac
CKOPOYCHHS TOBKUHU TEPETOHIB MizK/ 3YITUHKAMH TO3BOJISIE 3HU3UTH BUTPATH Macy
Ha MiAXiJ, OJHAK MOKE€ MPHU3BECTH 10 30IBLICHHA TPHUBAJIOCTI CaMoOi MOI3IKA
Yepes3- 3HIKEHHAS ' IBUAKOCTI  CIIOJIYYEHHS ' TPAHCMOPTHUX ~3ac001B.—CTymHb
HEMPSIMOMIHHAHOCTI— WIMIOXITHUX | | THAXOAIB | (OPMYETHCSH-, ~HiA —BIUTUBOM
NJIaHYBaAbHOI CTPYKTYPU TEPUTOPIi Ta OCOOIMBOCTEN MIChKOT 3a0yA0BH.

Ha tpuBaiicTh MmOXITHOTO CKJIAJHUKA TaKOK BIUIMBAE BUOIP MacaXMPOM
KOHKPETHOLO 3YOWHHOTO | MyHKTY. Y _ palioHax' .13 \JOCTAaTHBO. | PO3BUHEHOIO
MapuIpyTHOIO MEPEKE MaCAKUPH, HEPIIKO! BITAYOTH MEpeRAry He HaWOv a1
3YIUHI, a OUTHII BIIAJICHUM, SIKIIO 1€ 3a0€3Meuye Kpalll YMOBH MEPECYBAHHS.
Taxuii BrOIp 00yMOBIHOETECS MPArHEHHAM 31 HCHUTH NOi3AKY 0€3 Tiepecagok abo
MIHIMI3YBaT# iX KUTBKICTh, CKOPOTUTH Yac -O4lKYBAHHS TPAHCHOPTHOTO 3aco0y Ta
3MEHIIATH , TPUBAJICTh MOQI3/IKM 3aBJISIKH BUKOPHUCTAHHIO, MAPHIPYTIB 13- BHLHOIO
HIBUJIKICTIO CIIOJTYYE€HHS 200 OUIBII MPSMOJTIHIHHOIO TPACOIO PYXY.

Yac ouikyBaHHS TPAHCHOPTHONO 3aCO0y HA 3YMMHLI 3aJICKUTh. Bl IHTEPBAITY.
PYXY, PIBHA. PEryjaspHOCTI poOOTH /MapuwpyTiB Ta BijilOBIAHOCTI KiJIbKOCTI | i
NaCcaKMPOMICTKOCTI TPAHCIOPTHUX 3aCO01B BEIMYMHI MOMHUTY Ha TMEPEBE3CHHH.
[TnaHoBHiA THTEPBAN PyXy BHU3HAYAETHCH KUIBKICTIO TPAHCOOPTHUX 3aco01B Ha
MapILPYTI Ta TPUBAMICTIO IXHBOTO 00EPTY. OLIHIOBAHHS PETYIISIPHOCTL PYXY MOKE
3MIACHIOBATHACA ., ~3a | \JOIOMOTFOI0, CEPEAHBOIO—, KBAJAPATUYHOrO | /BIAXUIACHHS

(akTHYHUX  IHTEPBANIB  BIJ  3aIUIAHOBAHMX 3HAYCHb. SIKOI0O MPOBI3HA
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CIPOMOIKHICTh MAPUIPYTy HE BIANOBIAAE NOTpeOaM MAacaKMpiB, YACTHHA OCI0 HE
MOKE 3IIUCHHUTH TIOCaaKy B MEPUIMM TpaHCMOPTHUH 3aci0 4epe3  Horo
TIEPENOBHEHHS, 1110 TIPU3BOANTH 10 30UIBIIEHHS CEPEAHBOTO YaCy OUYIKYyBaHHS.

TpwBanicTh MOI3IKM BU3HAUAETHCS HAcaMIEpE | I0BKUHOK MapUIpyTy Ta
HIBUAKICTIO CHOJYYEHHS TPAHCOOPTHUX 3aco0iB. BomHouac 4YacoBl BHTpaTH,
MOB’5I3aH1 3~ MepecakaMu, 3ajiexaTs BiJl KOH(pIrypalli nepecagoyHoro By3ia,
B3a€MHOIO PO3TALIYBAHHA 3YMMMHHUX NYHKTIB i PIBHA, OpraHi3amli-miuoX1IHuX
NOTOKIB-y-M€Kax IEePECaOYHOr0 NPOCTOopYy.

BapTiCTe KOPUCTYBAHHS MICBKUM MAaCAXUPCHKUM TPAHCIOPTOM (POPMYEThHCS
BIJIIMMOBIIHO 10/ \UMHHOT = Tapu(PHOi,/ CUCTEMH Ta 3aJIeKUTh BIJ | ¢00iBapTOCTI
MIEPEBE3CHB, 3aTUIAHOBAHOIO PIBHS, PEHTAOEIBHOCTI, QOCATIB! JOTAlLM | Ta THITUX
€KOHOMIYHUX YHHHUKIB.

KoMmdopTHICTh  BEPECYBAHHS € 'KOMIIEKCHOIO SIKICHOK)-XapaKTEPHCTUKOIO
TPAHCHIOPTHOIO . 00CIHyroByBaHHs,., Jas = ii | KUIBKICHOTO— <OLIHIOBAHHS
BUKOPUCTOBYIOTh, CYKYITHICTh HAPAMETPIB, 110, XaPAKTEPU3YIOTh-YMOBY HOI3AKH-. Y-
mpaill pakTopu KOM(POPTHOCTI MOAUISIFOTECSA HA Bl OCHOBHI MArpynu. J[o nepiioi
HAJICKATh XAPAKTEPUCTUKY, 110 ONUCYIOTh | YMOBH (DYyHKIIOHYBAHHSA CUCTEMHU
TPOMAACEKOro TPAHCIOPTY ¥ MpocTopl Ta "aci, TO0To mapamMeTpu KoMpOpTy mo3a
TPAHCIOPTHUM 3aco0oM. Cepell HUX BHAUISAIOTh PETYISPHICTD 1 HAMIHHICTh PYXY,
JOOCTYTHICTE 3yNMHHUX MYHKTIB, TPUBANICTH OUYIKYBAaHHS TPAHCIOPTHOrO 3aco0y
Ta KUTbKICTH TIEPECAOK,

Jpyra miarpyna oXOIJHOE ; XapaKTEepPUCTUKH, KOMGPOPTY—0e3M0cepeHbo-, B
CaJIOHI TPAHCHOPTHOTO 3aco0y. JI0 HUX HaJEeKaTh HABHICTh 1 PO3MIPU MICIb AJIS
CUAIHHS | Ta.' CTOSIHHS,  PIBEHb UIyMY, KOHCTPYKTHBHI/ OCOOIWBOCTI ' JABEpeil 1
CXOQJMHOK, MapaMeTpy BeHTUIALI,| OMAJCHHS | Ta OCBITACHHS, |4 TaKOX |IMHAMIYHI
XAPAKTEPUCTUKN  PyXY = TPAHCIOPTHOTO  3acoly, ~30KpeMa  MPHUCKOPEHHS,
CHOBIJIbHEHHS Ta pIBEHb BiOpaLii.

[lonpw)BIAMIHHOCTI Y/ KOHCTPYKTHBHUX XaPaKTEPUCTUKAX PYXOMOTO CKIIALy
PIBHMX. BAJIIB MICBKOTO TPAHCHOPTY, OUABIIICTS JOCTIAHUKIB CXOASIThCS HA JYMill;

10 BU3HAYAJIBHUW BIUIMB HA PIBEHb KOM(OPTHOCTI MOI3JKA MAOTh HACAMIIEPEN
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TPUBAIICTh, IEPECYBAHHS Ta CTYM1Hb 3aIOBHEHHS CAJIOHY TPAHCIOPTHOILO 3ac00y.
3i 301bIIEHHAM Yacy nepeOyBaHHS Hacakupa B AOPO31 3HUKYETHCS 3ATHICTH
OPraHi3My afanTyBAaTUCS 10 HETaTMBHUX 30BHIIIHIX BIUIMBIB, IO CYIPOBOMKYIOTH
npouee —nepecyBanus. / Llpy —1boMy ' 1CHYE! OEBHUI, MacOBUM ~ MOPIT, | THCIA
NEPEBUILEHHS SIKOTO PIBEHb TPAHCIOPTHOI BTOMH IOYHMHAE 3POCTATH 3HAYHO
IHTeHCHBHILE [21].

HanmipHa 3anoBHEHICTE TPAHCHOPTHUX 3aCO01B Ml Yac-HOi30K,-0COOIMBO
y HaOpPsAMKY MiCUb MPUKIAAAHHS, OPALli,- HETATUBHO BIUIMBAE, HA MPALE3IaTHICTD
nacaxupip. HalOUTbLI BIAYYTHO L€ MPOSBIAETHCA YMPOAOBK MEPLIMX TOAMH
TPYdOBOi IisBHOCTI, ' TakMM YHHOM, |YMOBH _ TIEpECyBaHHS —O€3MOCEPEAHBO
NO3HAYAOTHC HE JIMNIC HA' (PI3SUMHOMY CTaHl JOAWHM, @ | Ha e(EeKTUBHOCTI ii
npodeciiinoi mispHOCTI [21].

OuiHtoBaHHs (PYHKLIOHAIBHOTO ~CTaHy MacaKUPIB + 1O3BOJISAE - BUBHAUNTH
PiBEHb TPAHCMOPTHOI 'BTOMIIFOBAHOCTI — 3POCTAHHS TPAHCIOPTHOTO. CTOMJICHHS
NPU3BOAUTH 70 . 3HWKECHHS —IMMPOJYKTUBHOCTI ~Ipalll  HACENCHHSA. , -BoaHouac
3MCHINEHHS MPOAYKTUBHOCTI TMpali MOXE CIPUYMHATA BTPATH JOXO[IB
NacakmMpiB. Y 3B’A3Ky 3 MM EKOHOMIYHI BTPATH, W0 BUHUKAKOTH YHACIIIOK
TPAHCIIOPTHOT BTOMM, "MOXYTh PO3LJIAATHCA | IK OfMH 13 KUTbKICHUX/ TIOKA3HUKIB
P1BHA KOM(POPTHOCTI TPAHCIIOPTHOTO OOCITyTOBYBAHHS.

Mpouec BuGOpY macakupamu MapupyTy ~TIEPECYBAHHS 3AIHCHIOETHCS B
MEXKax [MEBHOTO. 30BHIIIHHOIO CEpeAoBUHIA, SKE (OPMYEThCSH  Mi —BIUTUBOM
COL1 AfIbHO-CKOHOMIYHUX: [ yMOB JKMTTS- ‘HaceNeHHs. - OTxKe;— (PYHKIHIOHYBAHHS
TPAHCIOPTHOT CUCTEMU HEPO3PUBHO MOB’SI3aHE 3 PIBHEM COLIIAJIbHO-EKOHOMIYHOTO
PO3BUTKY MICTa/Ta JOOPOOYTOM HOTO MEILKAHIIIB.

PiBEHb. KWTTH ' / HaACClicHHS /| [XapakTtepusye |\ ¢TyniHb  3a0€31EUYEHHS
MarepiaibHUX 1 JYXOBHUX MOTPEO JIOACH y MeEKax ICHYIOUMX EKOHOMIYHMX
MOKJIMBOCTEN CyCHiabCTBa. BiH Bi10Opakae piBEHb AOCTYMHOCTI TOBAPIB, MOCIYT
Ta IHIIMX QJar 1'BU3HAYAETHCS CIIBBIIHOLICHHSAM JOXOAIB HACEICHHS, Ta BAPTOCTI

KUTTS: DaKTUYHO [PIBEHB, JKUTTH | €, Y3araJlbHEHOK), XapaKTEPUCTUKOI), COLIIATIEHO-
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€KOHOMIYHOTO _CTaHy. HACCICHHS, WO (POPMYETHCS = TMiA BINIABOM _PO3BUTKY
€KOHOMIKH, TIPOYKTUBHUX CHJI 1 MATEPIAJIbHUX YMOB 1CHYBAHHS CYCIIJILCTBA.

OmHum 13, KIIIOYOBUX TOKA3HMKIB, SIKI  XapaKTEPU3YIOTh ' COIlabHO-
C€KOHOMIYHMI CTaH HACENCHHS, € pIBeHb n0XxomiB. lleil nokasHuk /BiaoOpaxkae
0o0cAr HasABHUX PECYPCIB JIIOAUHU, OCKIJIBKA BpPAaXxOBYE€ HE JIMIIE NOTOYHI
HAAXOJKEHHS, /@ 'H ' HAKONMWYCHI ' 320MA/KCHHsE. BogHouac - st HPpakTHIHNX
PO3PAaxXyHKIB. Ta! CHPOUICHHS OLIHIOBaHHS HAaCTO BUKOPHCTOBYIOTH -HOKA3HUK

CCPCAHLOAYTOBOI'O I'POIIOBOIO. JOXOAY-HACCIICHHA.,

2.4 ®opmyBaHHS MOAeJ1i BUOOPY IIJISIXY IIEPEeCYBAHHS

UWHHHAKYM, K1 BU3HAYAKOTh BHOIP MAacaKMpaMH LUISIXY TNEPECYBaHHS,
XAPAKTEPU3YIOTHCA PISHUM ' (DI3UUHUM ~3MICTOM -1 MalOTh* HEOTHAKOB1—OANHUIIL
BUMIPIOBaHHs. Lle -€TBOPIOE TPYIHOLII-TIA 9ac iX MOPIBHSAHHS -Ta OLHIOBAHHS
CTYIIEHS-BITUBY OKPEMUX, (DAKTOPIB HA APOLEC MPUHHATTS PIILCHHS [OAO0 -BUOODPY:
MapILIPyTy. 3 OISy Ha L€ JOLIJIBHAM € BUKOPUCTaHHS IMIIX01y, 3aCHOBAHOTO HA
NPUBCACHHL ' [IAPAMETPIB, | IO | | XapaKTEPHU3YIOTh  AJbTCPHATUBHI _BapiaHTU
NEPECYBAHHA, [0 EAMHOIO /BAPTICHOTO BUMIPHHMKA 3 TONANBIIUM YpaxyBAHHAM
COL1AJIbHO-EKOHOMIYHUX XaPAKTEPUCTUK PIBHS KUTTS HACEIICHHS.

JIits “KOMIIJIEKCHOTO ' OL[IHIOBAHHS ~ AT TEPHATUBHUX * IISIX1B  [IEPECYBAHHS
3aMpPOIOHOBAHO BUKOPHUCTOBYBATH MOKA3HUK y3arajbHEHOI BAPTOCTI MIEPECYBAHHS
NAacaKUPa; , AKuH - BlA0Opakae -CyKyIHICTh BUTPAT, MOB SA3AHMAX 13, peajH3ali€ro
NOI3JKK. Y3arajlbHEH1 BUTpaTH (POPMYIOTHCS SIK CyMa OKPEMHUX CKJIAIOBHX, IO
XapaKTePU3yIOTh . YacOBi, ' TPOIIOBI | Ta ' 1HIII . BUTPATH . Hacaxupa Iij 4Yac

ePECyBAHHS:

Cr o=t Co+CE +TF (2.1)

nepij nepij — oo oif /]
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aert ,];p,-j ~ BUTPATH Yacy Ha MEPECYBAHHS MK TPAHCTOPTHUMU PailoHaMH i
Ta j UUIAXOM MEPECYBAHHS K, TOJT;
C.,, — BapTiCHA OLIHKA BUTPAT 4aCy MacaKhpiB, TPH./TOL,

CS "= 3HWKEeHHA 'HOXOAy 'Tlaeakupa Ha - BADOOHWHTBI— Yepe3  BIUIMB

TPAHCIIOPTHOI CTOMITFOBAHOCTI BHAC/IAOK IMTEPECYBAHHS 10 LUIAXY &, TPH.;
k - -
7, - BeniiyHa MIATU 3a NPOi3A Hix 4ac nepecyBaHHs LIIAXOM A, [pH.

BurpaTtu yacy Ha nepecyBaHHs CKAQAAOTHCSA 3 HACTYTHUX CKAQIHIAKIB:

t V=t R L Lt

nep ni niw2 >

2.2)

net {

niugl.>

i BATPATH Hacy Ha MIIOXITHWA PyX A0/(B14) 3YIMUHKH, XB:;
{,, —4ac OYIKYBAHHA HA 3yIUHILI, XB.;

[ =~ —4aC NOI3JKH, XB.

nazo
Yac 'mepecyBaHHA MPU BUKOHAHHI MEPEXKHOI TOI3KH- BU3HAYAETHCA 34

$hopMyJI010:
n n=1
Z(nep = Z(niml + Z(Zwi + Z(na"sai) + Z Z(m' + lm'mz 5 (23)
i=1 i=1

A€ ¢, —4Yac MIMOXIAHOrO PyXy NpH 3A1HCHEHH] IEPECAHKEHHS, XB.;

A — KIIbKICTh MApIIPYTHUX MOT30K, 10 MICTATHCS Y MEPEMKHLHI, O/I.

Burpatn “vacy ‘Ha, BUKOHAHH#A MilLOX1XHOTO \CKIaAHUKA HEPECYBAHHA
3aJ1eKaTh BiJl HU3KH (DAKTOPIB, CEPEA AKWX BUALIAIOTH IIUIbHICTh TPAHCHOPTHOI
MEPEXKI Ta CEPEHAHIO NOBXHMHY MEPEroHy Mapupyty. s iXHbOTO pO3paxyHKY

BUKOPUCTOBYIOTH (hopmyity [21]:

lnim :ankas[L—i_l_nJ’ tnim I ank“ i+l_n > (24)
30 A V.. \3d/ 4

i
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ne V.

. — HWIBUAKICTb MIIIOX1JHOIO PyXy, KM/TOJ;

k., —KoedilleHT HEMPAMOJIHIAHOCTI PyXY;

k,, — koediIieHT BUOOPY 3YNMUHKH;

O = MILIBHICTH MEPEIKI, KM/KM}

[ — NOB)KWHA MEPETOHY, KM.

3azBAuaii’ 4YacoBl < BUTPATH HA —~ MINIOXITHE TICPECYBAHHSA BIJ ~ MICIA
BIJIITPABJICHHS 10 3YMUHKH  TPOMAICHKOTO TPAHCIIOPTY, a TAKOX BII 3yMUHKH A0
KIHIIEBOFO | TYHKTY, MapHIPYTy; NPUHAMAIOTHCS OFHAKOBHMH [Ta Ol HIOIOTHCH 32
JOTIOMOTOI0 YCEPEIHEHOTO MOKA3HUKA.

3acTocyBaHHS 3aJIexKHOCTI (2.4) 103BOJIsIE OLIHUTH TPHUBAJICTH  THIIOX1THOTO
miXO Ty uid pisanx| GyHKITIOHATBHUX 30H. MicTa | (1IEHTPaATBHOI, CePETuHHOT Ta
nepudepiitnoi ). Boarodyac HaBITh Y, MEKaxX OAHIE] MICBKOI 30HH JUISL OKPEMHX
3YNUHHAX TIYHKTIB 3HAUCHHS CEPEIHIX BUTPAT YaCy HA MiAXiJ] MOXKYTh CYTTEBO
piBHUTHCH. OKpPiM TIHOT0,  MOJECIH, \HaBEACHA y 3aJICKHOCTI (2.4), HE TIOBHICTIO
BiloOpakae crieurdiky s BUOOPY MacaXupamMu 3YHUHKH.; 30KpEMa, | HGMOCTaTHHO
BPaxOBYIOTHCS BEJIMUMHA CKOPOUSHHSA CyMapHHMX YaCOBHUX BUTPAT HA MOI3JKy Ta
YACTKa TACAXUPCHKUX KOPCCTIOHACHINH, I SIKWX BUKOPHUCTOBYETHCS ' OlIBIN
BIJTAJICHAN 3y THHHAM TTYHKT.

Cepenniii 4ac . OWiKyBAHHA TACAaXHUPIB _Ha 3yMHUHIN . BU3HAYAETHCA 32

dbopmyoro [21]:

t =7””+ ¥ fa 1 (2.5)

ae [ -— 1HTepBalpyXy, XB.;
O = CePeAHE KBAAPATHIHE BUIXWIICHHS (PAKTUUHUX THTEPBAIIB PYXY - BiJ
TJIAHOBUX, XB.;

£ ~1MOBIPHICTb BIIMOBH MacaykupaM B MOCaIL.



42
Jlms. omiHIOBaHHA WMOBIPHOCT! BIAMOBH. TTACAXKUPAM Y TIOCAII Y, HAYKOBHX
JOCIIKCHHSAX 3aCTOCOBYIOTh PI3HOMAHITHI aHAMITHYHI 3aiekHOCTI. Haioutbmr
KOMIIEKCHOIOE MOJIENTh, 10 HapeneHa y npaui [21]. [i mepesaroro € BpaxysaHHs
CTOXACTHIHOTO \XapaKTepy MPpHUOYTTs MACAKUAPIB HaA 3YNIMHHWH TYHKT, a TaKOX

MOYIMBHX BIJIXUJICHD TPAHCIIOPTHUX 3acO0IB B1JT yCTAaHOBJCHOTO PO3KIIAAY PYXY:

1 K Al
? & (ﬂ“z (]cp + A]Z )) *(ﬂi (Icp+AIZ )) K B a)l l - ZUZZ
P, = > e T, (2.6)
A=410 | \ K=o+ Kl K 2ro
A — IHTEHCUBHICTD MPUOYTTS MACAKUPIB 0 3YNIUHKH, TIaC./XB.;
K — kinbkicTh nacaxupis, 1o npuOyBarOTh Ha 3yINHHKY, M1aC;
@, — KUTbKICTh BUJIbHUX MICIb Y TPAHCIIOPTHOMY 3ac001, mac.
I, — MaTemaTi4He OUiKyBaHHA MApPIIPYTHOTO iHTEpBANy, 7,;/A=1, ,XB.;

M — MakCHMaJIbHO KUTBKICTh MACAXKUPIB, MO0 MOXKYTh MITIATH HA 3YMUHKY,

mnac.;

O — Cepe/HE KBajipaTudHe BIAXMIICHHAS 1HTepBamB, 0 < [ <27 op > XB.

I~ 'xpox 3minu intepsanis, 1= 21, /n, xs.

CepenHE KBAAPATUYHE BIIXUICHHS THTEPBATIB MOXKE OyTH-BH3HAUCHO -3
dbopmyIIoro:

o (2.7)

Yac nmoi3aku BH3HaYaeThes 3a popmysoro [21]:
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INA=fil (2.8)

ge /) — BLACTAaHb MApUIPYTHOI MOT3KH, KM,
V. - mBuakicts CIIOJIy4€HHS, KM/TOJ.

Busnauenns BTpar Aoxody Tmacaxkupa, NOB SA3aHWX 13 3A1HCHEHHAM
MePECyBaHb, MOXKE OyTH BHUKOHAHE 'HA OCHOBI MOJENI, HaBeAcHOI y pobdoti [21].
3rigHO" 13 3aIPOMOHOBAHUM /T TXO/TOM, OIIIHIOBAHHSA TOKA3HWKA (YYHKINIOHATHHOTO
CTaHy mTacakupa TMICJA 3aBEPIICHHS TMOI3JKA MapIIpyTOM 3AIHCHIOEThCA 3a

JIONMOMOT O TaKO1 3a1€3KHOCTI

I7T=-0,21+1,045(17,(1-014(xy,, +0,6)Inz, )+xy, (xy,, +0,6)nt,, ), (2.9)

e K¥,, — 3HaUE€HHd KOe(QlilieHTa 3allOBHEHHS TN, 9ac’ MOI3NIKH | 3
ypaxyBaHHAM Koe(II[€HTY MPOTIOPIIAHOCTI;

!, — Yac IOI3JKH, XB.;

II, — TIOKa3HWK, M0 ONHCY€ 4Yepe3 TPAHCIOPTHI TapamMeTpH

(byHKIOHANBHU CTaH MacaXkupa nepea Mapmpy THOKO MOi3 KOO
11.=0.33+09157 (1-0,281In(z, +1))+1,121n(z, +1))+0,00107 . (2.10)

ae I1,,/— dyHKIIOHANBHUH CTaH Nacaxupa nepes nepecyBaHHsIM, Oanu.

3HMkeHHS. BAPOOITKM TacaXupaBH3HAYAETHCS 3aJICKHO BiJI  HOTO CTaHy

[21]:

W\/=-0,0709 +0,545(11,=3)" . (2.11)

g
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3HMKCHHSA, JOXOQAY, MacakKhupa BHACIIJIOK IIEPECYyBaHHS PO3PaXOBYEThCS 3a

dbopmynoro [21]:

C,. = —ﬂMWU (2.12)
oj T > .
Jl,,100
ne /[, — moxim macaxkupa Ha MiCSIb, TPH.
I pw = CEPEIHS KITBKICTh POOOUUX-AHIB Y MICAL, JAHIB.
Koedimenr nponopiiiiHoCTI BUSHAYAETHCS 32 (hopMyI10t0-[ 21
2
/ /
V. Y
kELH\ = =207, (2.13)
7/]\4}’1 7/.7\/!}’1
/ IR . y
e Vim — KoeQiIlIEHT 3amOBHCHHS - ITiJ| Yac MOI3[KH, BEIMUMHA SKOTO
BU3HAYSIETHCS 3aHHATICTIO MICHD IS CHATHHSA,
Y . — KOCQIIIEHT 3aMIOBHEHHS TIPH 3MIHCHEHHI MAPIIIPYTHO1 TTOT3/TKH.
Bemmunna xoedilieHTa 3a1I0BHCHHS BH3HAYAETHCS 33 (POPMYIIOIO:
z z
Z qu qu
z pq

qz lz Nz > l.:p:j:q:
H i ms3

z .
el pq — AOBKHHA MIEPEFOHY pg HAa-MAPIUPYTL Z, KM,
z . .
F, — BEIMHMHA MACAKUPONOTOKY-HA HEPEFOH] pg HA MAPIIPYTI Z, T1AC./TOJ;

z

q, — TaCaXUPOMICTKICTh TPAHCIIOPTHOTO 3ac00y, mac.,

l; — BimcTaHp MOi3AKM MACAXKMPiB HA MAPLIPYTI Z, KM;

N’ _uacrora pyxy TpaHCOPTHHX 3ac06iB, O/1./TOA.



YactoTra pyxy CTaHOBUTb BEJIMUMHY 3BOPOTHY A0 1HTEepBamy [21]:

2
NZ = 4

m: 7 >
to6

ne A” — KinbKiCTh TPAaHCITOPTHHUX 3aCO0IB, O,

z
I, —4ac o0epTy, ro/.
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2.15)

3 ypaxyBaHHSM. HaBEIEHWX BHUINEC. (hopMyi1, 3aekHICTh. (2.1) \Moxe OyTh

NpCACTABJICHA.

k

z z 2 z
Ck _ Zlnimi(j) +lmn + Imz - Gz + Peid z L C
OGNV T\ e W2 PV )60 |0
.y niw c ni T4 io
. (=0,07094°0/545(11* £3)*)- | .
+ +7 5
A,,100
ne' Ly )/—'BIICTaHb TIIIOI0 PYXY; KM;
[} — BiacTaHb MOI3AKH HA Z-My MapIIPyTi, KM;
V- HIBAJKICTD CIIOJTyYCHHS ) KM/TOT;
17—~ iHTepBAI PyXY, XB.;
O, CepeIHE KBAAPATHIHE Bl AXUICHHS IHTEPBAY PYXY, XB:;
P — iMOBIPHICTb BiAMOBH Haca}kupaM B NOCAILI;
17 '
— Tapu¢ HA MApPIIPYTI Z, TPH.;
II* — mnokasHMK (PyHKIIOHAJLHOTO CTaHy MacaXupa

NEepPecyBaHHs, OaNu.

[Tpu —3miliCHeHH1 MEpeCyBaHHA —3 —TIEPECcafKaMy y3arajbHeH1

MACaKUPIB MOXKYTh OyTH MOAAHI TaK:

+

(2.16)

HAITPUKIHIII

BUTpATH
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Lo ol IEn ne? 11 PP 1 |
C,];pij — Z niu (] ) +Z MZ 4 [ zz eldz ,; 1~ +Zt; Cq +
v = U R T B A 10 =

(2.17)

| A,(-0,0709+0,54501" ~3)°) | $re
I, 100 B

JI€ 1 — KUTBKICTh MapIIPYTHUX TOI3/I0K, O/1.;

z . .
[, —dJac Ha MNIOro pyxy NPH BUKOHAHHI IEPECAIKH, TOI.

3HaueHHA Y3arajlbHCHUX BWTPAT, TOB’S3aHUX 13" MEpECyBaHHAM,  MOXYThH
3MIHIOBATHCS V. 3HAUHWX \Me&xkax. ToMy mia dYac MOPIBHSHHSA albTCPHATHBHUX
Bap1aHTIB-MapIIPYTy; BHHUKAE TTOTPEe0a-y 3aCTOCYBAaHHL BlTHOCHOTO, KPHTEPIIO-- Y-
AKOCT1 TAKOTO TTOKA3HMUKA BUKOPHUCTOBYETHCS BIIXHMJICHHS BETMUWHHN y3arabHEHUX

BUTPAT U k-T0 BaplaHTa NUIAXY BiliX MIHIMAIBHOTO 3HAUCHHSL:

k min

C .. ;
ACY)) = A —21100% ) (2.18)

nepij mij
nepij

I[e C min

nepij 7 MIHIMAJIbHI y3arajlbHCHI BUTPATH HA IEPECYBAHHS MiK ITyHKTaMU
i-Ta J, TPH.

JIna | CKOpOYEHHS . KIIBKOCTI,  MOXJIMBHX. BaplaHTIB.. IEPECYBAHHS . 3
ypaxyBaHHSM YMOB iXHBOI palioHaIbHOT TPUBAOIUBOCTI I ACAKUAPIB AOMUIHHO
BPAxoOBYBAaTHW JIMHIE T1 MApMIPYTH, IO HAJICKATh A0 OOJACTI BriTa/LKyBaHHS. Y
3B SI3KY 3 T[UM TIOJAIBIIOMY PO3TIIALY MIJIATAIOTE BaplaHTH IINTSIXY TEePeCYBaHHS,

I AKHUX BCJIIHYHHA BiI[XI/IJ'IeHHﬂ BiI[ KPUTUYHOI'O 3HAQUYCHHA HC IICPCBHINYC

BCTAHOBJIEHOT BEJIMUUHMU;

AGF . <A, (2.19)

nepij
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Illnaxu mepecyBaHHSA, JUIS, SKUX BUKOHYEThCS yMmoBa (2.19) yTBOpIOIOTH
MHOXUHY aJIbTEPHATUBHHUX, 3a SKUMH PO3MOMIIAIOTHCA KOPECHOHACHINT MK
KO>KHOIO TIAPOIO, MYHKTIB BIAMPABIISHHS Ta TPU3HAYEHHA.
3MiHA MOKA3HUAKA BIIXUICHHS y3araJIbHCHIX, BUTPAT BUKIIMKAE MEBHI 3MIHA
YaCTKH KOPECIOHACHIT, mo Oyae peaidizoBaHa 3a MM ILDIXoM . [Ipu mpomy
BUXOANTHMEMO-3 TIPUTIYIIICHHS, [0 YaCTKa KOPECHOH/ICHI i BH3HAYAETHCS TIEBHOIO
(yHKITEO B 1{3a/€KATH/ Bl XaPaKTEPUCTUK | 1HINUX | ATbTEPHATUBHUX MIIAXIB
MepPeCyBaHHsA. Y , 3aTaIbHOMY... BULJISIL IO . 3AJICIKHICTH . MOJKHA. ITOJATH. TAKAM

YHUHOM:

Pk _ f(ACr]feplj)

¥ =4 . (2.20)
22/ (ACH,)

Jlis  mpeacTaBlICHHS HKIIL1 ACE MOXKe OyTH 3aCcTOCOBaHA
p y y

nepij

EKCIIOHEHITHA 3AJIeKHICTD.

F(ACF ) =exp(BACE ). (2.22)

nepij nepij
ne f - koediIlleHT MOJIEII.
2.5 BHCHOBKH 10 PO3ALLY

1. OOrpyHTOBaHO JOIMUIBHICTh BHUKOPHUCTAHHA OaraTOKPHUTEPIaIbHOTO
MIXOAY | A0 MOICTIOBAaHHS IMPOISCY  BHOOPY . Mapmpyty. BceranopneHo, 1o
3aCTOCYBAHHA JMTIC | OJHOTO | KpUTEPIIO, 30KpeMa uacy. MOi3AKd, He 3a0e3Mmedye
aJCKBAaTHOTO BIMOOpaKEHHSA PEaAIbHOI TPAHCIOPTHOI TOBEAIHKHA TIACaXHpIB. Y
3B’S3KY '3 T[UM - 3alPOTIOHOBAHO BUKOPUCTOBYBATH I1HTETPATBHAN ~TIOKa3HUK

y3araJbHECHUX BUTPAT NEPECyBaHHs, SKAHA BPaXOBY€E 4aCOBl BUTPATH, TPAHCIIOPTHY
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CTOMJIIOBAHICTh, TPOUIOBL BUTPATH HA OIUIATY MPOI3AY. Ta COIIAIbHO-CKOHOMIYHI
XAPAKTEPUCTUKN HACCIICHHS.

2. Y mexax MoCHKEHHS CPOPMOBAHO ‘MATEMATHUYHHHA OTMC, CKJIAAOBHUX
y3aralbHEHUX BUTPAT TACAKHPIB,| IO BKITIOYAE BUTPATH Yacy Ha MIIOXITHANR PYX,
OY1KyBaHHS TPAHCTIOPTHOTO 3ac00y, OI3KY Ta Tepecaaku. J[01aTkoBO BpaxOBaHO
BIJIUB- ' TPAHCIIOPTHOI ' BTOMITIOBAHOCTI ' TIACAKHUPIB ' - UEPE3—  OIIHIOBAHHSA
(YyHKIIIOHAAKLHOTO CTAHY JIOJWHM MICIS-3MMCHCHHS MOI3AKHA Ta MOKIMBHX BTPAT
JOXOAY BHACIIIOK 3HH)KCHHS HPare3/IaTHOCTI.

3. 3ampomoHOBAHO MIAXIA O BH3HAUCHHS MHOXHWHH PaIiOHAJIBHAX
ATBTEPHATABHUX . MUIIXIB | TIEPECYBAHHS  HA OCHOBI BIIXWUJICHHS y3araJIbHEHUX
BATPAT “BIA iX\ MIHIMAJIBHOTO 3HaueHHSA Ile ~mo3Bomse OOMEKWTH | KITEKICTB
BaplaHTIB TEPECyBaHHA JIUIIC TAMH MapIIpyTaMu, M0 € TPUBAOIABUMH IS
MACAXKUPIB 38 CYKYITHICTIO MOKA3HUKIB TPAHCTIOPTHOTO 0OCTyrOBYBaHHS.

4. Haa Jomwcy/ 3aKOHOMIPHOCGTCH- POBHOALLY /| KOPECTIOHACHHIN | Mk
ATBTCPHATUBHUMH , TIHITXAMU.—TIEPECYBAHHS, ;3aNPOTIOHOBAHO— BUKOPHUCTOBYBATH
CKCIOHCHINIMHY (DYHKIIIO, SIKa BPaXOBY€ 3aJICKHICTh YaCTKH KOPECIIOHACHINM B1JT
PIBHSL - y3aTraJIbHCHUX _BHUTPAT Ha mepecyBanHsA. . OTpUMaHa MOJAEIb CTBOPIOE
OIIPYHTA | JUIA || OMajIbioro |\ /| HOCHIDKEHHS  \MPonecis | popMyBaHHA
MAaCaXUPOIIOTOKIB Ta OIIHIOBAHHA €(PEKTUBHOCTI (DYHKITIOHYBAHHS MapIIPYTHOI

MEPEKI MICBKOr0 TTaCaYKUPCHKOTO TPAHCITOPTY.
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PO3/11 3
BU3HAYEHHS 3AKOHOMIPHOCTEN BUBOPY TIACAKNPAMU
UILISIXY IIEPECYBAHHSI

3.1 ®opMyBaHHSI BUXITHUX JTAHUX

OmiHKY 3aKOHOMIPHOCTEH, . BHOOPY .TMacaXupamH, TNUIIXY. IePEeCyBaHHA
OyZ1eMO TIPOBOJIMTH HA TPHKJIAAI aHATI3y MEPECYyBaHHS MIXK XKUTIOBUM MACHBOM
«CantiBkay (paioH cr. M. CTyaeHTehka) Ta HEHTPATIHHOIO YaCTMHOK M. XapKoBa
(XHYMI im. O:M! Bekerosa).

JUis  3a3HAQUEHOr0 HAMpsIMKY TiepecyBaHHS OyJi0 BU3HAUYEHO YOTHUPHU
MOXJWBI 'BapiaHTH = -IIUISIXIB  TIEPECYBaHHSA. XapaKTCPUCTHKH - 'TICPEeCyBAHHS
AACAKUPIB 33 KOKHWAM, 13, AbTePHATUBHUX- NIIAXIB HABEACHO-Y-Ta6n.-3.1, (a ix
CXEMaTUYHE B1AOOPAKECHHS MK MyHKTaMH TIOYATKY Ta,3aBEPUICHHS  ICPECYBAHHS
nojaHo Ha puc. 3.1-3.4.

Ilepmmii / muTax_ mepecyBaHHs = Tiepeadadac BUKOHAHHA  Oe3Mepeca Horo
CHOJIYUCHHS 13 '3aCTOCYBAHHSAM aBTOOYCHOTO | MapmpyTy /Ne 272 Jlpyruit [nmiax,
TaKOX mepeadadae Oe3mepecagHe COONYUYEHHS 13 3acTocyBaHHAM CalTiBCHKOi
JHIT MeTpOToMiTeny. 3riTHO 0 TPETHOTO BaplaHTy MePEa0AUAETHCS 3MICHCHHS
nepecanaku Ha OnexcliBebKy iHIK, YeTBepTil nutax, mepeadadae’ mociiaoBHe
3MIHCHEHHS TI0i3/IKHA Ha TpaMBaiHOMY, MapuipyTi Ne 27 Ta tponeidycHomy Ne-58.

JIis KOKHOTO TIIAXY TepecyBaHHS OyJo PO3paxOBAHO BUTPATH dacy Ha
noro. -3miucHeHna | (tabGn. | 3.2).V Hailimenimi' BATpaTH O03BOJSE . TOCSTTH
BUKQPUCTAHHS TPETHOTO TIUKIXY MEPeCyBaAHHS .

Jliss  omiHKH  kKoM$opTaOeIbHOCTI — TIepecyBaHHS _Oyla0  IPOBEACHO
MOJCITIOBAHHS 3MiHH ~ (DYHKIIIOHAJBHOTO CTaHY TACaXupa TMadac 3a1HCHEHHS
TIEPECYBAHHS, TA BU3HAYCHO BEIWYMHY 3HIDKCHHS JOXOAY TMACaXWPIB BHACIIIOK

BILJTUBY TPAHCIIOPTHOI CTOMAIOBAHOCTI (Tabd: 3.3).
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Jlami. Oyio, po3paxoBaHO y3araJibHCHI BHTPATH HA TMEPECYBAHHA KOXKHHAM
IMUIIXOM Ta BW3HAYEHO IMOBIPHICTh IXHBOT'O BHOOpPY (Tabm. 3.4). HaiGiabmny

IMOBIPHICTH BHOOPY Ma€ 3 IUIAX MepECyBaHHA.

3.2 BapiroBaHHsI mapaMeTpiB MoaeJIi

JIms | BuaBieHHS [ 0CcoOmuBOCTEH | hopMyBaHHS /| BUOOPY | HACAKUPAMHA
MapHmIpyTy  TEpecyBaHHS  OyJ0  MPOBEACHO  JOCHLIKCHHS  PO3MOALTY
KOPECTIOHICHITNN MK~ MOXTMBAMH ' ATETCPHATUBAMHU 3aJIC)KHO BII BapliOBAHHS
mapameTpis-moaeni-(pue. 3.5-3.8).

AHani3 HaBeaeHWX, FpadiyHUX 3aIC)KHOCTCH MOKa3aB; MO, 30LIBHICHHS
BapTOCTI MPOI3My HA aBTOOYCHOMY MapimipyTi 272 TPHU3BOAUTH IO 3MEHIICHHS
YACTKA TACAKUPIB, | K1 \OOMpAIOTh  ICH BaplaHT s . 3ALHCHCHHS  TTOT3IKH.
OnHOYaCHO T IBUIICHHS | KUTBKOCTI| TPAHCHOPTHHX ) 3aCO0IB HA MapmIpyTi YUHUTH
3BOPOTHHH BILIWB, ITIACHIIOIOUH TPHBAOIMBICTH TAKOTO CIIoco0y mepecyBaHH:. 1le
oOyMOBJICHO THM, IO 3a CTajoi TPUBAIOCTI OOOPOTHOTO PEHUCY YHCENBHICTH
aBTOOYCIB BHM3HAYae 1HTEPBAT pyXy. ~[aKum | dmHOM, 30UTBIICHHS ~KIJIHKOCTI
PYXOMOTO- |CKJIay | CIIPHsIE€ [CKOPOUCHHIO YACOBHX, TPOMIKKIB- MK percamMu-Ta
3MEHIITY€ BUTPATH Yacy MacakupiB HA OYIKYBAHHSA TPAHCIIOPTY.

3pOCTaHHs \ MBHUIKOCTI CHOJMYYCHHS | TAKOX - CTUMYJTIOE' 'BHOIP - HMEPIHOTO
BapIaHTa IICPECYBAHHI, YHACTIAOK YOTO 301MBIUIYETHCS /00CAT. KOPECIOHACHIIIH,
peaTi3oBaHMX 3a UM  HanpsaMkoMm. OKpiM. [bOTo, 30UTbIIeHHS . KoedimienTa
3aMOBHEHHS TPAHCHOPTHUX 3aCO0IB  CYNMPOBOJKYETHCS ~ MOTIPIICHHAM =~ YMOB
KOM(OPTHOCTI , TOI3AKM | /Ta MABHINCHHSIM | TPAHCMOPTHOI) BTOMJIFOBAHOCTI
MACAKUPIB; Y “PE3YABTATI /11e" 3HHKY€E TPUBAOTUBICTH /BIIMOBITHOTQ ~BaplaHTa

MEPECYBAHHS Ta CKOPOUYE MONUT HA HOTO BUKOPUCTAHHS.
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3.3 BUCHOBKU 10 pO3JLIY

L. Ha miactaBl mpoBEAEHOTO AOCHTIKEHHA OYJ10 BU3HAYEHO 3aKOHOMIPHOCTI
BAOOPY TacaKUpaMH  IUSIXY ~TiepecyBanHs, | [Urss, aHamzy PO3TITHYTO YOTHPH
aNbTEPHATHBHI BaplaHTH TEPECYBaHHS, fAKI BIAPI3HIIOTHCA BUIAOM TPAHCIIOPTY,
KUTBKICTIO TIEPECATIOK, BUTPAaTaM# Hacy-Ta PIBHEM KOM(OPTHOCTL. Y. pe3yJbTaTi
PO3paxyHKiB, BCTAHOBJICHO, IO HAWMEHINI- JacOBI BUTPATH -3a0e3MCuy€e TpETii
NUIAX-TIEPECYBAHHA, AKUH. NTepeadadac BUKOPUCTAHHS ABOX JIHINA METPONOJITEHY 3
nepecaakoro. Came 1eil BapiaHT XapaKTePU3YEThCA HAWBHUIIOK 1MOBIPHICTIO
BAOOpY MacakMpamu, OCKUIbKH | TOEAHYE MIHIMANbHI y3aralbHCHI BUTPATH
NIEPECYBAHHS Ta MPUWHATHIHA PIBEHH KOMGMOPTHOCTI.

2. TlpoBeneHe OIMIHIOBAHHS TPAHCHOPTHOI CTOMITFOBAHOCTI TOKAa3ayio, IO
YMOBHW 3AIHCHEHHS MOI3AKH CYTTEBO ~BILNTMBAOTH HA '(DyHKIIOHATBHUN CTaH
AACAXKUPIB — Ta | PiBEHB | /IXHBOI | TPOIYKTUBHOCTI. | 3poCraHHsA < TPUBAIOCTL
MIEPECYBAHHS, Yacy OULKYBAaHHA ,Ta ,PIBHA 3aNIOBHCHHS , TPAHCTIOPTHUX- -3aCO01B
MPU3BOAUTL A0 3O0UIBIICHHS TPAHCIOPTHOI BTOMJIFOBAHOCTI Ta, BIAMOBIAHO,
3HH)KCHHS MPUBAGIUBOCTI IEBHUX MAPIIPYTIB.

3. Aram3 pe3yJIbTaTIB BapiiOBAHHS | TapaMETPIB IMOACHI 3aCBIAUNB, 10 HA
BHOIp IIIAXy TIEPeCyBaHHS HAHOLIbIIE BIUIMBAIOTH Tapud, MMBHAKICTH
CIIOJIYYCHHS, KUTBKICTh TPAHCIOPTHUX ~3aCO0IB~HA MapHIPyTi ~Ta 'KOe(IiIIeHT
BUKQOPUCTaHHS macaxkupomicTkocTi. [linsumients Tapudy 3MeHInye HMOBIPHICTE
BHOOPY -aBTOOYCHOTO -MapIIpyTy, TOAL-AK 30LIbHICHHA KIJTHKOCTI-TPAHCTIOPTHHX
3ac001B 1 MIBUAKOCTI CIIOJIYUCHHS CHPHSE 3POCTAHHIO HWOTO MPUBAOIMBOCTI 3a
PaxXyHOK CKOPOYEHHS. YaCy OYIKYBAaHHS 'Ta ' TPUBAIOCTI MOi3AKH. lloripinmeHHs
KOMGOPTHOCTI NEPECyBAHHA BHACIIOK IIBHINCHHS 3allOBHEHHS TPAHCIOPTHHX
3ac001B_HETAaTWBHO BIUIMBAE HA TIOMHWT Ha BUIMOBIIHAA TUIAX TEPECYyBAHHS,
OTpumani pe3yabTaTi TATBEPKYIOTH MOIIIBHICT BHKOPUCTAHHS KOMITIICKCHOTO
TT1/TX0/Ty /10 OIIHIOBaHHS aJhTEPHATUBHIX MIISAXIB TIEPECYBAHHS 3 YPaXyBaHHIM K

YaCOBUX 1"€KOHOMIYHMX MOKA3HUKIB, TaK 1 MapaMeTpiB KOM(POPTHOCTI MOi3AKH.
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BUCHOBKMH

I.-Ha mpacraBi TpoBEACHOTO, aHA3y TCOPETHUHHX 3acaj] TPAHCIOPTHOIO
MOJICITIOBAHHA BCTAaHOBJICHO, MO0 mTpoIlec (PopMyBaHHSA MACAKAPOTIOTOKIB Y
MappyTHIH CHCTEMI© MICHKOTO ' TTaCaKUPCHKOTO- TPAHCIIOPTY— € CKITaTHAM
6araTo(hakTOpHUM —SIBUIIEM, SKE | BU3HAYAETHCS | B3AEMOIIEK) ~TPAHCHOPTHOTO
MOUUTY - HACCJICHHSA, . TTapaMeTpiB . (PYHKIIOHYBAHHS TPAHCIIOPTHOL  MEPEXKi - Ta
0COOJIMBOCTEH TPAHCIIOPTHOI TOBEMIHKK MAacCaKUPiB. TpaHCTIOPTHE MOACTIOBAHHS
€ BOKJIVMBHUM 1HCTPYMEHTOM aHaJII3y Ta MPOTHO3YBAHHA (PYHKIIIOHYBAHHS MICHKHX
TPAHCTIOPTHUX CHCTEM: Moro BUKOPHCTAHHS JIO3BONISE OLIHIOBATH 3aKOHOMIPHOCTI
dbopMyBaHHS MaCaXUPCHKUX IIOTOKIB, BH3HAYaTH PIBCHb 3aBAHTAXKCHHS
MapIpyTHOI MEPEKI, ONMTUMI3yBaTH MapaMeTPy TPAHCIOPTHOTO 00CTyTOBYBAHHS
Ta 0OTPYHTOBYBATH HAMPSIMH PO3BUTKY TPAHCITOPTHOI 1HPPACTPYKTYPH.

2.-—~Bcranosneno, . mo- ¢(opMyBaHHS HACAKHUPOMOTOKIB- ;| y —MICHKHX
TPAHCIIOPTHUX CHUCTEMaxX BIAOYBAEThCA MijJ BILUIMBOM COMIAJIbHO-CKOHOMIUHUX,
TEPUTOPIAJIbHO-TNIAHYBAJIPHUX, | OPrafi3amiiHux = .Ta |/ |TeXHIYHMX .  (PaKTOpIB.
OcCHOBHUAMM _ YWHHHWKAMM, | [K1 | [\BA3HAYAIOTH, BHOIp /| MaCKApaMU  ~ MITAXY
MEePECyBaHHsA, € BHWTPATH dYacy Ha TMOi3AKYy, PIBEHb KOMQOPTHOCTI, BapTICTh
mpoi3ay, PeryadapHICTh, PyXy TPAHCHOPTHHX 34CO0IB, KUTBKICTh ITePECaiok,
HIBU/IKICTD CHOJIYUEHHS T JOCTYITHICTH MAPHIPYTHOT MEPEKI.

3.-HpoBeaennii .aHaI3 - HOKA3aB, HI0 y: CY4aCHUX YMOBaX; HPOIEC BHOOPY
MapIIPyTy Mae OaraTOKpHTEpialbHUN XapakTep 1 3HAYHOK MIPOKO 3aJICKUTh BIJ
1HIMBIAyaIbHIX 0COOIMBOCTEH MacaXkupiB, PiBHSL iH(OPMAaIIHHOTO. 3a0€311¢USHAS
T4 MOTOYHOrO CTaHy TPAHCMOPTHOI ¢rcteMu. OCOOMMBONO 3HAUCHHS HAOYBaIOTh
1HpoOpMaIlHI _TEXHOJOTIi = Ta _IHTEJICKTyaJlbHI  TPAHCIOPTHI _CUCTEMH, _SKI
3a0e3MeUyIOTh MOKIIMBICTh ONIEPATHBHOTO KOPUTYBAHHSA MapIIPYTIB IEPECyBaHHS.

4. Anani3 ocoOmuBOCTeH (PyHKIIOHYBaHHS 1HTETPOBAHUX MYJTbTHMOIAThHUX
TPAHCHOPTHUX CHCTEM /HO3BOJIMIIO BCTAHOBHTH; - IO [, B3AEMOIIS - PI3HUX | BHJIIB

TPaHCIIOPTY, HasBHICTh nepecaaouHux By3J'IiB Ta BHKOPDHUCTAHHSA €IWMHHUX
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iHGopMamiiHUX 1 Tapr(pHUAX CUCTEM. CYTTEBO YCKIIQJTHIOIOTH IIPOIEC PO3MOILITY
MACAXKUPOIIOTOKIB Y TPAHCIIOPTHIH MEPEXKI. Y TaKMX yMOBax BHOIp macakmpamu
MUTAXY. IEPECYBAHHST BU3HAUAETHCS HE JIUIIIE MapaMeTpaMid OKPEMUX MapIIpyTiB, a
i | epeKTUBHICTI) OPraHi3ailli TIepecam ok, Y3roKeHICTI) poOOTH PIHWX| BUIIB
TPAHCIIOPTY Ta PIBHEM IHTETPAIlli TPAHCTIOPTHOT CUCTEMH.

5. Y 'xonl aram3y CydacHWX METOIIB MOACTIOBAaHHS BHOOPY MAcaKUpaMu
OUTAXY TIEPECYBAHHS | /BCTAHOBJICHO, 1HO-— HAMOLIBIIOTO TOWIMPEHHS- HaOyIn
JCTEPMIHOBAHI,, CTOXACTHYHI, JIOTIT-MOJCI, MOJEC MiHIMI3aIli - y3arajabHCHHX
BUTPAT, IMITallliHE Ta arcHTHO-OPIEHTOBAHE MOJCIIOBAHHSA. DBWKOPHUCTAHHSA
3a3HAUCHUX METOMIB J03BOJIAE BPAXOBYBaTH OaraTo¢pakTOPHICTH MPONECY BUOOPY
MapuIpyTy, BUHAJAKOBHI| XapakTep /| TPAHCHMOPTHOI TMOBEMIHKU TACAKUPIB Ta
JUHAMIYHICTH QYHKIIOHYBAHHA MICHKOT TPAHCIIOPTHOI CHCTEMH.

6. OO6rpynTOBaHO ' AOMUIBHICTH—~ BUKOPHUCTAHHS = OaraTOKpUTEPIaIbLHOTO
HIXOAY 10 MOJCAFOBAHHA MPOIECY ~BHOOPY Mapmpyty. -BcraHOBACHO, IO
3aCTOCYBAaHHS JIUINE , OIHOTO KPHUTEPIIO,-30KpPEMa- uacy MOi3AKH,-HE -3a0e3mnedye
aJICKBAaTHOTO BIMOOPaKEHHA PEaIbHOI TPAHCIOPTHOI MOBEAIHKA MHACaXHpiB. Y
3B’S3Ky |3 1AM 3alPOTIOHOBAHO | \BUKOPUCTOBYBATH @ IHTETPAIIbHAN | TOKA3HUK
y3arajdpbHECHUX BUTPAT MEPECyBaHHS, SKHN BpaxoBYye 4aCOBl BUTPATH,| TPAHCTIOPTHY
CTOMJTIOBAHICTh, TPOIIOBI BUTPATH HA OIUIATY MPOI3AY Ta COIAJbHO-CKOHOMIYHI
XaPaKTEPUCTUKNA HACCTICHHS.

7. Y -Mexax -AoCHHKESHHS CPOPMOBAHO MATEMATHUHHMH, OMHC CKIAT0BUX
y3arajibHeHUX BUTPAT TACAKHPIB,, IO, BKIAIOYAE BUTPATH Yacy Ha WHIIOXIAHHAN PYX;
OYIKyBaHHS TPAHCTIOPTHOTO 3ac00y, MOI3KY Ta mepecaaku. J01aTKkoOBO BpaxOBaHO
BILTAB- | TPAHCMOPTHOI & BTOMJTIOBAHOCT1 | TIACAKUPIB | . UEPE3 . | OIMIHIOBAHHA
(PYHKITIOHAIBHOLO CTaHY JMIOAMHH T¢I 3AIMCHESHHS MOI3AKA Ta MOMJIHBHX BTpat
JIOXO/Iy BHACIIIOK 3HMKEHHSI IPAIrie3/IaTHOCTI.

8.  3ampOomoHOBAaHO TIAXIA A0  BH3HAUCHHS MHOXHWHHU — PaIliOHATbHAX
AMBTCPHATABHUX . TIJIAXIB | IEPECYBAHHS  HA OCHOBI BIJIXWJICHHS = y3aralbHCHUX

BHTPAT ~BlJ iX\ MIHIMAJBHOTO 3HaueHHs. Ille ~03BOIsAE OOMEKUTH KITEKICTH
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BaplaHTIB. MEPECYBAHHSA , TUITIC. THMH, MapIIpyTaMu, W0, € NPUBAOIMBUMH IS
MACAXHUPIB 32 CYKYITHICTIO MOKA3HUKIB TPAHCTIOPTHOTO OOCIYyTrOBYBAHHS.

9. Jna /ommcy’ 3aKOHOMIPHOCTEH | pOSHOAULY, KOPECHOHACHINIH | M
ANBTEPHATABHUMM | TIDIIXaMW ~TIEPECYBAHHS | 3aMPOTIOHOBAHO ~ BUKOPUCTOBYBATH
CKCIIOHCHINIHHY (DYHKITIO, SIKa BPaXOBY€ 3aJICKHICTh YaCTKH KOPECIIOH/ICHINH BIJT
PIBHS - y3arajlbHCHUX ~BUTPAT Ha' TepecyBaHHS.~ OTpUMaHa ~MOACIH —CTBOPIOE
HIPYHTS — JUIS — MOJAJBIIOTO | / HOCHIIKECHHA  TporeciB — (PpOpMyBaHHS
MAaCaKUPOIIOTOKIB Ta OUIHIOBAHHA, €(PeKTUBHOCTI- (DYHKIYIOHYBAHHS, MapIIPYyTHOI
MEpeKl MIChKOT'O TAaCaKUPCHKOTO TPAHCIIOPTY.

10. [ 'Ha,  miacrasl/ npOBEAECHOTO & TOCHIKEHHA  OyJI0 . BU3HAUCHO
3aKOHOMIPHOCTI / BUOOPY | MacakWpaMu |IUTIXY - nepecyBadus. — ling — anHamizy
PO3MIISHYTO YOTHPH aJbTEPHATHBHI BApIaHTH TEPECYBaHHA, AK1 BiAPIZHAIOTHCA
BAJIOM  TPAHCHOPTY, < KUTbKICTIO ' TIEpecajok, -BUTpaTaMy ~dacy ‘Ta—- PIBHEM
KOMGPOPTHOCTI. Y PE3yWIbTaTl PO3PaXyHKIB- BCTAHOBJICHO, IO-HAWMCHIHI YacOBI
BUTPATH-3a0e3Meuye TPETIN IITX HePECyBaHHs, KU mepeadadae BUKOPUCTAHHS
JBOX JIIHIH METPOIONITEHY 3 Imepecankoro. CaMe el BapiaHT XapaKTCPHU3YeEThCs
HAWBHIIOKO IMOBIPHICTIO BUOOPY ' MACAKUAPaMU,. OCKIIBKHA TOEAHYE . MiHIMAaIbH1
y3araibHCH1 BUTPATH MEPeCyBAHHSA T TIPUHHATHUN P1BEHB KOM(POPTHOCTI.

11. TlpoBenene OMIHIOBAHHS TPAHCTIOPTHOI CTOMITFOBAHOCTI TTOKA3ajI0, IO
YMOBHW 3AIMCHEHHS TMOI3AKH CYTTEBO ~BILUTMBAIOTH HA (DyHKIIOHAIBHUN CTaH
MACAXHUPIB — Ta | PiBEHB |/ IXHHOI | TPOIYKTUBHOCTI. | 3poCTaHHA < TPUBAIOCTI
TIEPECYBAHHS, 4Yacy OULKYyBAaHHA ;Ta ;PIBHA 3aNOBHCHHS  TPAHCTIOPTHHX - -3aCO01B
MPU3BOANTL A0 30UIBIICHHS TPAHCIOPTHOI BTOMJIIOBAHOCTI Ta, BIAMOBIIHO,
3HM)KCHHSI MPUBAGIMBOCTI IEBHUX MAPILIPYTIB.

12, AHami3/ pe3ynpTariB BapilOBaHHS HapaMETpiB MOICI 3aCBiA4MB, 10 HA
BHOIp _IIIAXY TI€PeCyBaHHs HaAHOLIpINE —BIUIMBAIOTh Tapu@, IIBHAKICTH
CTIIOJIVACHHS, KIJTbKICTh TPAHCIOPTHUX 3aCO0IB~ HA MapuipyTi Ta KOe(IilieHT
BUKOPUCTAaHHA macakupomiCTKocTl. [linsummenHs Tapudy 3MeHITye HMOBIPHICT
BHOOPY ~aBTOOYCHOTOQ "MapIIPyTy, TOAL K 301IbIHICHHA KUIBKOCTI - TPAHCTIOP THHX

3acO0IB 1 MIBUAKOCTI CIOJYYCHHS CHpPHE 3POCTAHHIO HOTO MPUBAOIMBOCTI 3a
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