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ABSTRACT

To analyze the influence of passenger transport on traffic flow, we develop a
microscopic traffic flow model that incorporates various factors such as
vehicle speed, acceleration, deceleration, lane-changing behavior, and
interaction between different types of vehicles. The model takes into account
the specific characteristics of passenger transport vehicles, their behavior in
mixed traffic, and their impact on the overall traffic flow.
We conducted extensive simulations using the developed microscopic traffic
flow model to evaluate the influence of passenger transport on the traffic
flow characteristics. The simulations were based on real-world scenarios and
considered different traffic conditions, including varying traffic volumes.
Our results demonstrate that the presence of passenger transport vehicles
has a significant impact on the microscopic characteristics of traffic flow
on country roads. We observed that the introduction of passenger
transport vehicles affects the overall traffic flow dynamics, including
vehicle speeds, acceleration patterns, and lane-changing behavior of both
passenger transport and other vehicles in traffic flow.
Furthermore, we found that the interaction between passenger transport and other
vehicles plays a crucial role in determining the traffic flow characteristics.
Additionally, our study highlights the importance of considering
passenger transport in traffic flow models and transportation planning.
The presence of passenger transport vehicles can significantly impact the
overall performance of the road network, including travel time,
congestion, and safety. Therefore, incorporating the characteristics and
behavior of passenger transport vehicles into traffic flow models can
provide more accurate predictions and assist in developing effective
traffic management strategies.
In conclusion, this study contributes to a better understanding of the
influence of passenger transport on the microscopic characteristics of
traffic flow on roads. The developed microscopic traffic flow model
provides valuable insights into the behavior of passenger transport
vehicles and their interaction with other vehicles, leading to a
comprehensive understanding of traffic flow dynamics. The findings of
this study can aid transportation planners and policymakers in making
informed decisions for improving the efficiency, safety, and
sustainability of road networks.
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AHaJIi3 OCTAHHIX JOCJIi/XKEeHb.

Byno mnpoanamizoBaHO HAyKOBiI JOCTIMKEHHS BIUIMBY MAapIIPyTHOTO TPAHCIOPTY Ha
TpaHCIOPTHI 3acobu motoky [1-3]. BcraHoBieHo, 1o Oe3neka pyxy HacaXUPChbKOTO MapIIpyTHOT'O
TPAaHCHOPTY B CYYacCHHMX AOCIHIIKEHHSAX HE PO3KpUTa B MOBHOMY OOCs3i Ta BHMarae J0AaTKOBHX
JOCTI/DKeHB y 3B 3Ky 3 BEJMKOI aKTyanbHICTIO. [Ipu ckiaagaHi mMapuipyTy Oe3reka BpaXOBYETHCS
0II0CepeIKOBaHO.

MeToauku po3paxyHKy CTyIleHs HeOe3nekd abo METOIWKH OpraHizalii MapmpyTy ska
BpaxoByBaJla Oum piBeHb Oe3mekn 3apa3 He icHye. Tomy, mis oprasizaiii pyXy HacaXHpCHKOTO
MapIIpyTHOTO TPaHCIOPTY HAa aBTOMOOUTBHHX JIOPOTaxX CIifl PO3POOHTH BiAIOBIMTHY METOAMKY, SKa
OyzZe M03BOJIATH BPaxOBYBaTH IPH MPOEKTYBaHHI MapIIpyTy Oe3neKy pyXy Ha MiJCTaBi HaBEICHUX
XapaKTEePUCTUK JJOPOKHBOTO PYXY.

3arajibHa yacTHHA.

Po3risiHeMo BIIMB MapIIpyTHUX TPAHCTIOPTHHX 3aCO0IB HAa TPaHCHOPTHI 3aCO0M MOTOKY Ha
MIKpPOpiBHI Yy BHIJISIJI CYMICHOTO pPYyXy TPaHCIOPTHHX 3ac00iB TOTOKYy 3 MacaKuPChKUMH
MapIIpyTHUMH TPAaHCIIOPTHUMH 3ac00aMH Ha MIISHIT JOPOTH BU3HAYEHOI JTOBKUHHU.

HeoOximHicTe 3acTOoCyBaHHS MIKPOCKONIYHOTO TIAXOAy 3B’s3aHa 3 HASBHICTIO Y
TPAHCIIOPTHOMY IIOTOII MACAKUPCHKUX MApHIPYTHUX TPAHCHOPTHHUX 3acO0IB MaHEBPIB 3yNMHUHKH Ha
BIJMOBIAHOMY TYHKTi, BKa3aHE SBHUILE MAa€ MIKPOCKOIIIYHWUH piBEHb, IO MOTPeOye 3aCTOCYBAHHS
BiJINIOBITHOTO ITiIXO/TY.

B Teopii TpaHCIOPTHUX TOTOKIB B3a€EMO/II0 TPAHCIIOPTHUX 3aCO0IB B MEXax AUISHKH JIOPOTH
BU3HAYEHOI JIOBXKMHU MPUHHATO XapaKTepuU3yBaTH 3a JOIMOMOTOI0 XapaKTepHCTUK PIBHOMIPHOCTI
pyXy TpaHCHOPTHHX 3aco0iB [4...8].

KnacuyanMu xapakTeprCTHKaMH B3a€MOZii TPAaHCIOPTHHUX 3acOo0iB y TEBHIH CYKYIMHOCTI
MPUUHATO BBaxkaTH [6, 9]:

- IIIyM MIBUAKOCTI;

- IIyM NPUCKOPEHHS;

- IIyM ,,eHeprii”.

MaTteMaTHUYHUH 3amUC  3a3HAYEHUX XapaKTEepPHCTHK HaBEJEeMO Yy HACTYIHOMY
3arajbHONpHitHATOMY BUrsai [6, 10-11]:

6\2/ :%il(vl —ch)z,
1=

Gg :%_Zl(ai _acp)z’ )
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Gy - cepelHe KBaJpaTHYHE BIIXUIECHHS IIBUAKOCTEH pyXy TPaHCHOPTHHX 3aco0iB Ha

JIJISIHIT JOPOTH BU3HAYEHOI JIOBXKUHU, M/C;

G, - cepeHE KBAIPATHYHE BIIXUIECHHS INPUCKOPEHHS PyXy TPAHCIIOPTHHX 3ac00iB Ha

JiNSHI JOPOTH BU3HAYEHOT JOBKUHU, M/C?;

G| - Cepe/He KBaapaTHIHE BIIXWJIEHHS ,,KIHETHYHOI eHeprii” TPaHCHOPTHUX 3aco0iB Ha

JIUISTHIT JOPOTH BU3HAYEHOT JIOBXKUHH, Mm?/c3;
N - KiJBKICTE TPaHCIOPTHUX 3aco0iB, IO 3HAXOAWIMCS Ha AULIHII AOPOTHM BH3HAYECHOI
JIOBXXMHH Y MOMEHT 4acy MPOBEJICHHS BUMIpPIOBaHb, O/1.;
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Vi - MUTTEBA HIBUJKICTH i-TO TPAHCIOPTHOTO 3ac00y, IO 3HAXOAWMBCS Ha JUISHII JOPOTH
BHU3HAUCHOI JIOBXKUHHU Y MOMEHT 4Yacy IPOBEJICHHS BUMIPIOBaHb, M/C;
dj - MUTTEBE NPUCKOPEHHS i-rO TPAHCIIOPTHOIO 3ac00y, IO 3HAXOJAUBCA Ha AUISHII JOPOrHU

BM3HAYECHOT JIOBKXHMHU y MOMEHT 4acy MPOBEICHHS BUMipIOBaHb, M/C?;

ch - cepenHe apudMETHYHE 3HAYEHHS IIBUAKOCTEH TPAaHCIOPTHUX 3aco0iB, IO

3HAXOJIUJINCS Ha JIUISHII IOPOTH BU3HAYEHOT IOBXKUHHU Y MOMEHT 4Yacy IPOBECHHS BUMIPIOBaHb, M/C;

acp - cepenHe apu(MeTHYHE 3HAYCHHS NPUCKOPEHb TPAHCIOPTHUX 3aco0iB, IO

3HAXOJIUJIKNCS Ha MUISHIN JOPOTH BU3HAYCHOT JOBXKUHHU Y MOMEHT 4Yacy IPOBEICHHS BUMIPIOBaHb, M/C.
BninB MapmipyTHOrO TpPaHCHOPTY  HA XapaKTEPUCTHKU TPAaHCIOPTHOIO IIOTOKY Ha
MIKpPOpiBHI B3a€MOJii OKpPeMHX TPAaHCHOPTHHUX 3aCO0iB MPOMOHYETHCS PO3KPHUTH ILIIXOM
BBEACHHS Y 3alexHocTi (1) BenmMuMH cepenHix apu(METHUYHHX 3HAYCHHS JUIS MAaCaKUPCHKUX
MapUIPyTHUX TPAHCIIOPTHHUX 3aCO01B.
3 ypaxyBaHHSM BKa3aHOTO 3aIHIIIEMO HACTYITHI (GOpMyIIH:

=1 i=1 i=1
2
Lo ) n m
Gk—ﬁZ(aM (alvl)m) =2 ajVi—| 28i-amj Vm; ||
=1 i=1 =1

Oy - CepemHe KBaApAaTHYHE BIIXWIECHHS IIBHAKOCTEM PyXy TPaHCIOPTHHX 3aco0iB Ha

JIJISIHIT JOPOTH BU3HAYCHOI JOBXHHH BiTHOCHO CEPEIHBOTO apU(METHUHOTO 3HAYCHHS IIBHJIKOCTI
PYXY TPaHCIOPTHHUX 3aC00IB MAaCaKUPCHKOTO MapIIPYTHOTO TPAHCIIOPTY, M/C;

Gg - CepelHE KBaJpaTM4HE BiIXWIEHHS NPHUCKOPEHHS PyXy TPAHCHOPTHUX 3aco0iB Ha

IUISHITI TOPOTH BU3HAYCHOI JOBKWHH BITHOCHO CEPEIHBOTO apu(hMETHYHOTO 3HAYEHHS MPHUCKOPCHHS
PyXy TPaHCIOPTHHX 3aC00iB MAaCaKUPCHKOI0 MAPLIPYyTHOTO TPAHCIIOPTY, M/C?;

G| - CepeHe KBaapaTHiHe BiJIXWJICHHSI ,,KIHETHYHOI €Heprii” TPaHCHOPTHUX 3aco0iB Ha

JIUISIHIN JOPOTM BU3HAYEHOT JIOBKUHU BiTHOCHO CEPEIHBOI0 apu(PMETHYHOTO 3HAYCHHS ,,KIHETHUHOT
eHeprii”’ TPaHCIOPTHUX 3ac00iB NAaCAKMPCHKOT0 MAPHIPYTHOTO TPaHCIOpTy, M2/c?,

N - KiTBKICTH TPAHCIOPTHHUX 3ac00iB, IO 3HAXOAWIWCA HA ITUISHIN JOPOTH BH3HAYCHOI
JTIOBKMHU Y MOMEHT Yacy IPOBEIEHHs BUMipIOBaHb, O]1.;

M - kinBKiCTH MapIIPYTIB, IO MPOJISITAIOTE YePe3 JOCHIHKYBaHY TUISHKY JOPOTH, O1.;

Vm - CCpCaHE apI/I(l)MCTI/ILIHe 3HA4YCHHI HJBH,I[KOCTCI;'I MaCcaXXUpPCbKUX MapHIpyTHUX

TPAHCIIOPTHUX 3ac00iB, M0 3HAXOAWIIKMCS Ha JUISHIN JOPOTH BH3HAUYEHOI JOBXHHA Y MOMEHT Yacy
MPOBEIEHHS BUMipIOBaHb, M/C;

dm - cepenHe apudMeTHYHE 3HA4YEHHS IPHCKOPEHb MACaKHPCHKUX —MapIIPYTHUX

TPAHCIIOPTHUX 3aCcO0IB, IO 3HAXOAUJIMCS HA JIUISHIN JOPOTM BU3HAYCHOI JOBXKHHU Y MOMEHT 4Yacy
MPOBEJICHHS BUMIPIOBaHb, M/C.
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Vmi - MUTT€BA HMIBHJKICTD i-TO MAaCaXUPCHKOTO MapIIPyTHOIO TPAHCIIOPTHOTO 3aco0y, 10

3HAXOJIUBCS Ha JIUISHII JOPOTH BU3HAYCHOT JOBKUHU Y MOMEHT Yacy IPOBEACHHS BUMIPIOBaHb, M/C;

ami - MUTT€EBE IPUCKOPEHHS 1-T'0 MAaCAKUPCHKOT0 MapILIPyTHOI'O TPAHCIIOPTHOTO 3ac00y, 1110

3HAXOJIUBCS Ha JUISHIII JOPOTH BU3HAUEHOI JOBXKUHHU Y MOMEHT 4Yacy MpPOBEICHHS BUMIPIOBaHb, Mm/c2.

Bkazani AcnmipkeHHS TOTPEyIOTh MMOJANBIIOl EKCIIEPeMEHTalIbHOI MEePEeBIpKM B paMKax
(hopmaizamii MeToIuKH Oe3MeKH pyXy MacakKHUPChbKOTO0 MApyTHOI'O TPaHCHOPTY HAa aBTOMOOUTRHUX
JIOpOTax 3arajbHOTO KOPUCTYBaHHSI.

BucHoBOK.

TakuM 4YMHOM, 3TiTHO NPOBEIEHOIO aHaNi3y 3arajlbHUX YMOB pYyXYy HacaXHUPCHKOTIO
MapUIpyTHOTO TPAaHCIOPTY B TPAHCIOPTHOMY MOTOLl Ha aBTOMOOUIBHMX JOpOrax 3’sICOBAHO
HACTYIIHE!

- pyX TpaHCIOPTHOTO TIOTOKY Ha aBTOMOOUIBHMX JIOPOrax TIOB’S3aHHWN 31 3HAYHUMH
NIBUJIKOCTSIMH Ta IHTEHCUBHOCTSIMH, TOMY O€3IIeKa PyXY € OJJHHM 3 aKTyaJlbHUX MUTAHb;

- HaBelleHI MIKPOCKOIYHI XapaKTePUCTHKH B3a€MOIii MACaXUPCHKOTO MapIIpyTHOTO
TPAaHCHOPTY 3 TPAHCIIOPTHUMHU 3aC00aMHU ITOTOKY;

- BUHHMKae ToTpeda y (OpPMYNIOBaHHI  XapakTepUCTHK HAa  MaKpOCKOIIYHOMY,
MIKPOCKOITIYHOMY Ta iH)KEHEPHO-TICUXOJIOTIYHOMY DPIBHAX B3a€MO/IIT MaCaKUPCHKOTO MapIIPyTHOTO
TPAaHCHOPTY 3 TPAHCIOPTHUMHU 3aC00aMU ITOTOKY Ta 3aIKCi 3arajbHOI XapaKTEPUCTHKH.
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