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YV mipy poszeumky mpancnopmy HAKOnuuygascs 00ceio 3abesneuenus Ge3nexu,
3PYUHOCME  QOPOJNCHLO2O PYXY HA ABMOMOOIIbHUX 00po2ax 3acobamu opeauizayii
dopodicHboco pyxy. Tak 6yde i Oani, RPOO0BAHCYSAMUCS, 8IONOBIOHO 00 PO3GUMK) MEXHIKU
i mexHono2ii, a Maxodic O0POAHCHLO20 OYOIBHUYMEA.

Hocniooicenns napamempis mooeni npOcHO3Y6aAHHS PO3PAXYHKOBUX
Xapakmepucmux mpaHcnopmHo2o nomoxy 00onomodice 6 nioguujeHHi besnexu pyxy Ha
A8MOMOOITLHUX OOPO2AX.

The article examines the parameters of the model for forecasting the calculated
characteristics of traffic flow on automobile roads.

With the development of motorization for decades, the world has accumulated
experience in ensuring the safety, efficiency and convenience of road traffic in cities and
on highways by methods of traffic management with the use of appropriate technical
means. This process will continue further as well as road construction.

Scientific research and practical engineering activities in the field of traffic
management have made it possible to accumulate a wide range of requirements for road
construction and specific engineering solutions that make it possible to obtain the
desired effect during the mass movement of vehicles.

All developments of various methods of movement organization have a close
relationship and even interpenetration.

In domestic practice, there is a lack of attention from traffic organizers and
employees of road maintenance services to the creation of all the necessary conditions
for traffic safety.

The possibility of creating a uniform traffic flow on the traffic lane and roadway as
a whole has an independent value, it reduces the conflict of the flow and facilitates the
task of optimizing the speed mode of traffic. At the same time, speed optimization is very
diverse, and therefore it should be singled out as an independent direction.

The need to eliminate the unsatisfactory technical condition of roads as a
preliminary stage in the implementation of traffic management measures remains a
primary task in the practice of traffic management. Without an examination of road
conditions and the elimination of identified deficiencies, it is impossible to start
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implementing developments to improve the organization of traffic, since the most
progressive solutions cannot be effective in the case of unsatisfactory road conditions

The conducted research made it possible to propose the application of the
methodology of analyzing the parameters of the model for forecasting the calculated
characteristics of traffic flow on highways, which are the initial and final values of traffic
speed, intensity, and load.

This allowed the author to assume that determining the parameters of the model for
predicting the calculated characteristics of traffic flow on highways, roads, and other
causes and factors that have a significant impact on the increase in the number of road
transport adventures is an important task for researching on improving traffic safety.

Kniouoei crosa: cucmema, asmomobinbHa 0opoza, asmomobiib, Mamemamuyna
MOOenb, pO3PAXYHKOSI XapaKmepucmuKu, cucmema.

Keywords: system, automobile, mathematical model, system, calculated
characteristics, highway

HocmijpkenHst B obyiacTi  oprasizamii pyxy JO3BOJIMIIM HaKONUYUTH
KOMIUIEKC BUMOT JIO JIOPOKHBOTO OyIIBHHMITBA, IO JO3BOJSIIOTH OTPUMATH
OakaHU ePeKT 32 MACOBOTO PYXy TPAHCIIOPTHHX 3aCO0IB.

Yci po3poOkm  pi3HUX METOMIB Oprafizamii pyxXy MaiOTh TICHHH
B33a€MO3B'SI30K 1 HABITh B3a€MOIPOHUKHEHHS.

VY BITYM3HSHIA TPaKTUII € HEJOJIK yBard OPTaHi3aTOPiB JOPOKHBOTO
pyXy 1 TpamiBHHUKIB IOPOKHBO-EKCIDTyaTalliHHUX CITY’KO IO CTBOPEHHS BCiX
HEOOXiIHUX YMOB Juis Oe3neku pyxy [1].

CTBOpPEHHS 32 MOXKJIMBICTIO OJTHOPIZIHOTO TPAHCHOPTHOTO IMOTOKY Ha CMY3i
pPYXy Ta NpOiK/IPKOI YaCTHMHU B LIJOMY Ma€ CaMOCTIHHE, 3HaYCHHS 3MEHIIYy€
KOHQUIIKTHICT TOTOKY 1 IIOJIETIIYE 3aBJaHHS ONTUMI3alii [IBHIKICHOTO
pexumy pyxy. Pazom 3 TuM onrTumizaiisi IBUAKOCTEH AyXKe PI3HOIUIAHOBA, i
TOMY ii CJIiJT BUIIIUTH SIK CAMOCTIMHUN HATIPSIM.

HeoOxigHicTh miKBimamii HE3aJOBIMBHOTO TEXHIYHOTO CTaHy JAOPIT SK
MOTIEPETHROTO  €Tally TPH BIPOBA/DKCHHI 3aXOiB 3 oOpraizamii pyxy
3aJIMIIAETHCS TIEPUIOPSAHUM 3aBJaHHSIM B MPAKTHI OpraHizamii JOpOKHHOTO
pyxy. be3 obOcrekeHHS TOpPOXKHIX YMOB Ta YCYHEHHS! BHSBICHHX HEIOJIKIB
MIPUCTYTIAaTH 10 peattizamii po3poOOK 3 yJOCKOHAICHHS OpraHizamii pyxy He
MOJKHA, TaK SIK HAaHNPOrPECHBHINI PIMICHHS HE MOXYTh JaTH eeKTy y pasi
HE3aJ0BUIBHOTO CTaHy J1opir [2].

XapakTepuCTHKaMH TPAHCIIOPTHOTO MOTOKY €:

- IIBUJIKICTB PYXY

- IHTEHCUBHICTb PYXY;

- IIJTBHICTH MTOTOKY.

Taka xapakTepucTHKa $K MIBUAKICTh PYXy BHKOPHCTOBYETHCS IS
PO3PaxyHKIB XapaKTEPUCTUKH PYXYy OJUHUYHOTO aBTOMOOLTS abo mapameTpiB
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TEOMETPUYHHUX CIEMEHTIB IOpiT (TTaHy, ITONEePETHOTO i MOJOBKHBOTO MPOQiTiB
TOMIO).

[Tix 9ac po3riasiry OCHOBHOTO 3MICTY 1HXKEHEPHOI AisTIBHOCTI 3 OpraHizauii
JOPOXKHBOTO  PYXy HEOOXITHO OI[IHIOBATH KUTbKICHUMH  TOKa3HHKaMU
pe3ysbTaT BIPOBA/UKYBaHUX 3axoiiB. [Ipu mpomy Big3HadaeTbhes 0COOIHMBa
Ba)XJIMBICTh 3aCTOCYBAHHSI METOJly MOpPIBHSHHS IMOKa3HUKIB "no i micis". Lle
BUKJIMKQHO PI3HOMAHITHICTIO KOHKPETHHX YMOB pyXy, Y 3B'SI3Ky 3 4YHUM
HEMOXIIMBO BCTAHOBHUTH a0CONIOTHI 3HAYCHHS OI[IHOYHWUX KPHUTEPIiB 1 ciix
aHaJi3yBaTH 3MiHHU ITOKA3HUKIB, IO BiIOYBAIOTHCS B pE3yIbTaTi BIOCKOHAJICHHS
oprasizanii pyxy BIPOBaPKCHHSIM OKPEMHUX Ta KOMIUIEKCHHUX 3aXO0JliB Ha JaHii
IUISHII TOpOTH a00 y BiAIOBITHOMY PETioHi.

Ominka piBHA Oe3nmekd 0a3yeTbcss B OCHOBHOMY HAa IMOKa3HHKAX
CTaTHCTHKH  JOPOXXHBO-TPAHCHOPTHUX MPHUTOA 1 HA  XapaKTEePUCTHIN
KOH(JIIKTHUX TOYOK Ta KOH(IIKTHUX CHTyalllil Ha PO3MJISTHYTHX EJIEMEHTax
JIOpord. BpockoHaneHHs 3aCTOCOBYBaHMX METOJIB 1 amaparypH CIpHsE TOSBI
HOBUX METOJMYHHUX IMPUHOMIB, a TaKOXK IPUIIAJ0BOrO 3a0E3NEUeHHs] OLIHKU
BIPOBAKCHHUX pillieHb. [3]

Jnst OUiHKM IIBHIKICHUX ITOKa3HUKIB TPAHCIIOPTHOIO IOTOKY MOXYTh
OyTH BHMKOpHCTaHI Taki KpuTepil SK MHTTE€BA IIBHIKICTb Y XapaKTEPHOMY
mepepi3i  JIOpoTH, MBHUIKICTH CIIONYYCHHS HAa TIEBHIA MAUISHIN Mapmipyry,
4acToTa 1 TPUBAIICTh 3aTPUMOK TPAHCIIOPTHHX 3aC00iB, CTYIiHb PIBHOMIPHOCTI
IIBUAKICHOTO pexuMy. HalOinbl MoKa30BOI0 XapaKTEPUCTHKOIO € MIBHIKICTh
CTIOJTy4eHHs, siIka OOEpHEHO IPOMNOpLiiiHa BHTpaTaM dYacy Ha MepecyBaHHS
TPAHCMIOPTHHX 3ac00iB 10 10po3i. CepeHi BUTPATH Yacy Ha PyX BUMIPIOIOTH Y
XBHJIMHAX, BUTPAUYEHHUX Ha MPOT3/ 1 KM JOCIIKYBaHOTO MapipyTy. [4]

[pani BITYM3HSIHUX 1 3apyODKHUX JOCIIHHKIB MOKa3ylOTh, IO YMOBH
0e3reKy, a TaKO)K BUTpaTa MajnBa 3HAYHOI MIPOIO 3aJIe)aTh Bijl CTaOLIBHOCTI
LIBUJKICHOTO PEXHMMY MPOTIAroM Mapuipyty. Unm Oinblia yacrora i giana3oH
KOJIMBaHb (AMCHEpCis) MBHUAKOCTI aBTOMOOUIIB MiJ ac Mpoi3ay 1Mo MaricTpaii,
TUM HIDKYE BITHOCHUH piBeHB O€3MEKN pyXy Ta MaJuBHA €eKOHOMIYHICTb.

[Tapamerpamu Mojesli NMPOTHO3YBAaHHS PO3PaxXyHKOBUX XapaKTEPUCTHK
TPaHCIIOPTHOTO TIOTOKY Ha aBTOMOOUIBHHMX JOpOTrax € IOYaTKOBI Ta KiHIIEBi
3HAUEHHS IIBUJIKOCTI PYXY, IHTEHCHBHOCTI Ta HaBaHTa)XCHHS BiJIIIOBIIHO.

[ToyaTkoBa MBUAKICTH PyXY AJISL aBTOMOOLUISI MOXke OyTH BU3HAa4YeHA depes
IHMBiAyadbHy HOPMY LIBHJKOCTI Ha JIOpO3i, BIANOBIAHMX A0 IOYaTKOBOTO
yacy 3minu cucremu JIAJIC, To6to mpu t=0.

InauBinyanpHa HOpMa MIBUAKOCTI BUSHAYAETHCS 32 POPMYIIOI0

VH =VO =VH6*m6+VHW*mC;
m6+mc

@)

ne V- iHIuBigyanbHa HOpMa IIBUIKOCTI;
Vo - NOYaTKOBa IBUJKICTD PYXY;
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Vs, Vim - OYHKIIOHATbHI HOPMH HIBHAKOCTEH PYyXy IUII MOTHBIB
Oesmeku Ta cBOOO U Ail BOIS BiIIIOBIIHO;
Mg, M, - 5KOPCTKOCTI (KoedilieHTH Baru) HOPMH Vs Ta Vi, BIATIOBITHO.
Jyis TpaHCMOPTHOTO TMOTOKY IIOYATKOBA IIBHIKICTh BHU3HAYAETHCS SIK
rpymnoBa HOpMa IBUAKOCTI

|
V=V ro=2Vuids )
i1

ne Vi - MOYaTKOBAa MBHIKICTh PYyXY TPAHCIOPTHOTO MOTOKY;

Vi - TPYIIOBa HOPMa MIBHIKOCTI PYXY;

Vi - IHAWBiAyadbHA HOpPMa MIBUAKOCTI PyXy I-TOrO aBTOMOOLTIS B
TPaHCHOPTHOMY ITOTOLL;

di - 1o aBTOMOGITIB i-TOTO THITY B TPAHCIOPTHOMY IOTOIII;

| - yrcI0 aBTOMOOIIIIB B TPAHCIIOPTHOMY TIOTOII (TPYIi).

Hopwma mBuaxocTi pyxy Vs MOXe pO3risiAaTHCs SK MOYaTKOBA JHIIE JUIs
JaHUX JIOPOXHIX yMOB, aisi JaHoi nopord. B wmepexi nopir, B sKOCTi
MOYaTKOBOT MO’KHa BHKOPHCTOBYBATH COLialbHY HOPMY LIBHIKOCTI PYXY, SKY
BHU3HAYAIOTh 33 (POPMYIIOI0

M
Ven=Veo= Zl\/erdmi ®)

ne Vo - MoYaTKOBa MIBHIKICTH PYXY Ha MEpexi IOpir;

Veu - collialbHAa HOpMa IIBHIKOCTI PYXY;

Vim - TPYIOBa HOpMa MIBUAKOCTI PyXy TPaHCIIOPTHOTO MOTOKY Ha M-
TOT 10pO3i;

M - 4mcIio JOPIr B TPAHCHIOPTHII Mepexi.

dn - mons mopir M-TOTO THIy B CTPYKTYpi Mepexi mopir, mio
PO3TIISAAETHCSL.

Hocmimxenns [aBpunoBa E.B. [5] moka3yroore, mo uis BOXAiL IO
NICUXIYHOMY IPUMYCY Ta HaAiHHOCTI HOTro [isUIbHOCTI € IIBHJIKICTB, SKa
JOPIBHIOE V.

[HauBinyansHa HOpMa IIBUIKOCTI pyXy V. mparHe 1o (yHKIiOHAIbHOT
HOPMH Vi,

Kinnesa rpynoBa HOpMa MIBUIKOCTI BU3HAYAETHCS SIK

I
V3F:VFH:_§VH111idi? 4

BinmoBigHO KiHIEBA COIliajbHA HOPMa IIBUKOCTI Oy/Ie JOPiBHIOBATH
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M
Vic=Ven=2Vimdm ®)
m=1

[Mapamerpm  Mopneni  NpPOTHO3YBaHHS  IIBHIKOCTEH  pyxy,  sKi
PO3MIIAAAIOTHCS, JO3BOJISIIOTE PEICTABUTH III0 MOZENb y BUIIISII:

- JUI OJUHOKOTO aBTOMOOLISA
V(t) =V Ho(l_ Pr) +VH1[1 Pr; (6)

- ISl TPQHCTIOPTHOT'O TIOTOKY

|
V(t) :VrHo(l_Pr)+PrZVHLUidi; (7)
i=1

- UL Mepexi Jopir

M
V(t) =VCH0(1_ Pr)+Pr ZVgrmdm; 8
m=1

[TporHo3 GpakTUUHUX MIBUIKOCTEH pyXy Ha aBTOMOOUILHHUX JJOpOTax
W, - HOpMa IPOTYKTUBHOCTI i-TO BOJIIS;
Wiy - rpynoBa HOpMa MpOAyKTUBHOCTI;
M - skopcTKicTh HopMH Wi

Pimenns 3amaui omTmMizariii Oynemo 3AiHCHIOBATH METOJIOM HEBU3HAYCHHX
koediienTis Jlarpanxka. [6]

YMOBH HasiBHOCTI €KCTPEMYMY

a 1 1]
A 7z2m'(\Nni_WHi)+722m'(\Nni_Wr'H)—i_ﬂ“l =0
Wy 213 2ig ©)
a |
oA EW "
[TincranoBka B npyre piBHAHHS 3 cucTeMu (9) nae
n L y)
> Wi Wi -R=0. (10)

i=1 2 2m;
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L1
JlonaBum no3HaueHHS Z— =S OTpUMAEMO

i=1 M;

| —
ZZWHI WrH_ER (11)

s& 2 S
[lincraHOBKAa Ja€ ONTUMANbHE 3HAYCHHS HEOOXIMHOI MPOTYKTUBHOCTI
JUSUTBHOCTI Y BUTIISIIT

V\7 .:WHi+WFH+ 1 R_ZI:WHi+WFH
H 2 miS i=1 2

Tak sk W=VPy, To HeoOXinHa IIBUAKICTh PyXy NpH 3aJaHid HaAiHHOCTI
JUSUTBHOCTI BOJIISI BU3HAYAETHCS 3a (POPMYJIIO0

(12)

- V Hi +V 'y 1 ! VHl +V
= + 13
Vi 2 tms|RTZT (13)
|
ne Rl = ani :
i=1

®opmyna (13) Moxe BUKOPHUCTOBYBATUCS JUIS MPOTHO3YBAaHHS CYCHUIBHO
HEOOXiHOT MIBHAKOCTI PyXy i-TO BOJiS TPAHCMOPTHOTO MOTOKY. Ilpu mpomy
rapaMeTpy MOJIelli MPOTHO3YBaHHS BU3HAYAIOTHCSl HACTYITHUM YHHOM:

[10YaTKOBA IIBUIKICTH

i VHOI VI'HO 1 ! v +V

HO1 14
Vo= s AT o

Kinnesa mBuakicts

| |
VHCi+ZVHCidi | VHCi_'_z:VHcidi

~ : 1 :
= i=1 + Ri—> L . (15
Vn13 2 miS 1 = 2 (15)

A MOJIeNb IPOrHO3YBaHHS CYCIIBHO HEOOXiJHOI MIBHIKOCTI pyXy I-ro BOJis
MIEPETBOPHUTHCS IO BUTIIALY
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Vi (8) = Viio (1= P,) + VP, . (16)

MeToau MOMCTIOBAaHHS 3aCHOBaHI Ha BUKOPUCTAHHI MaTeMAaTHYHUX
MoJienelt 3MiHH TapaMeTpiB TPAaHCIIOPTHHUX TTOTOKIB.

3a pe3ynbTaTaMu JOCHIPKEHHS J0BEJCHO, 1[0 MaTeMaTHYHa MOJIElb, SKa
OTHCY€ B3a€MO3B 30K MK IHTCHCHBHICTIO, ITBUIKICTIO Ta IIUTBHICTIO TIOTOKY €
OCHOBHHM DiBHSHHSIM TPAHCIIOPTHOTO MOTOKY.

Bynp-sixuii hakrop, 110 HETaTUBHO BIUIMBA€E HA TPAHCIOPTHHH MOTIK Oyxe
MiIBUILYBATH PH3UK JOPOXKHBO-TPAHCIOPTHUX mpuroa. lle 7103BoaHIO
MPUITYCTUTH, 1[0 BHU3HAYCHHS  IMapaMeTpiB  MOJENII  MPOTHO3yBaHHS
PO3paxyHKOBHX XapaKTCPUCTHUK TPAHCIOPTHOTO IMOTOKY Ha aBTOMOOUIBHHX
JIOpOrax, JOPOXKHIX Ta IHIIUX MPUYUH T4 YHHHHUKIB, IKi MAIOTh 3HAYHUIN BIUIUB
Ha 30UTbIICHHS KUIBKOCTI aBapidHOCTI, € BaXJIMBUM 3aBAAaHHSIM IS
MIPOBEACHHS TOCIIKCHB 1100 MiIBUIICHHS OS3MEKU PYXY.
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