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Anomayin Y cmammi npogedeno auaniz cucmemu Jlroouna — Aemomobine —
Jlopozea - Cepedosuiye € 8axCau6o0 4acmuHow npu 0yO0ieHUYmMai agmomoOiibHux 0opie
ma 018 NooanbU020 PO3GUMKY MINCHAPOOHUX MPAHCNOPIMHUX KOPUOOPI6  MidC
€sponelicokumu Kpainamu. Basxcnusum momeHmom npu ybomy € 83a€MO8iOHOCUHU MidIC
n06ediHK0I0 600ii8. [Ipononyemvcs posenanymu napamempu Mooeii 2pynogoi noeeoinKu
600118, Ol OYIHKU CYCRIIbHO HEOOXIOHOI npoOyKmueHocmi 600ii8 HA A8MOMOOIIbHUX
dopozax.

Y cmammi «llapamempu mooeni epynoeoi nosedinku 600iie» po32nsi0acmovcs
NUMAHHA OUHAMIKU PO3PAXYHKOBUX XAPAKMEPUCMUK MPAHCNOPMHO20 NOMOKY, d came
haxmuunux i cycninbHo HeoOXIOHUX WEUOKOCIel pYXy ma iX aHai3.

IIposedeni docniodxcenns paxmuynoi ma cycninbHo HeoOXiOHOI weuoKocmi pyxy
Ha asmoMOOGINbHUX 00po2ax O036OMUNU ABMOPY NPUNYCHUMU, WO 3d OUHAMIKOIO
PO3PAXYHKOBUX ~XAPAKMEPUCMUK MONCHA CYOUmu npo 3aKOHOMIDHOCMI  e80ioyil
asmomobinbHUX dopie.

Baoicnusum 3a60aHHAM NPOEKMYBAHHSA ABMOMOOIILHUX 00pie € 00820CMPOKO6e
NPOCHO3Y6AHHS PO3PAXYHKOBUX XAPAKMEPUCMUK MPAHCnopmHux nomokie. Oouiecro 3
npobnem € npodiema npoSHO3YBAaHHsL PedbHUX | CYCNITbHO HeOOXIOHUX WUOKOCMEN PYXY
Ha asmoMoOLIbHUX 00PO2aXx.

Hlsuoxicms  pyxy cucmemu  «10OUHA-ABMOMOOINLY Y  HABKOIUUIHEOMY
cepedosuwyi 8i000padicac 63aemMo38 A30K MidC KOMHOHEHMAMU CUCHeMU YNPAGIIHHA
aesapitinicmio, OcKinbku € pesyabmamom it gynxyionyeanns. Tomy weuoKicmes MONCHA
po3ensidamu Ak napamemp cmamy 0anoi cucmemu. B axocmi koopounamu cmamy 0oyinbHo
BUKOPUCIOBYBAMU UMOSIPHICIb NEpexody 8i0 PakmuyHoi uweuoKocmi 00 3a0aHoi.

Y empykmypi napamempie cmamny 3a0amny weuoKicmov Cciio posensioamu K
HOPMATbHY, MOOMO HAUOIIbUL Y32000CeHy 3 YLIAMU MA 3080AHHAMU (DYHKYIOHYE8AHHS
cucmemu peazy8ants Ha HA036UYAIHI cumyayii Ha OaHOMY emani it pO36UmKY.

Koopounamu cmany moosicna suxopucmogysamu sk 6a206i koeghiyicumu 6 mooeni
NPOCHO3YBAHHS WBUOKOCH PYXY.
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Mooenw esonroyii 3amxrymoi cucmemu Jlroouna — Tpancnopmuuil 3acié — /Jopoea
— Cepedoguwye MOJHCHA npedcmasumu y euenadi cucmemu OupepeHyiarbHux pieHaHb, Wo
8i000padicaromv OUHAMIKY abcontomuol opeawnizayii il KoMnonenmis.

3 nocmynosum  noninwewHsm  ymoe pyxy (noemante  OyOi6HUYMEO,
PEKOHCIMPYKYIsl, KanimanbHull pemMonm) iHOU8i0yaIbHa HOPMA WEUOKOCmi 800is npazhe
00 DYHKYIOHANLHOI HOPMU WEUOKOCII 30 MOMUBOM €80000u Oitl. Ocmanis OopieHIOe
080M MPEMUHAM PO3PAXYHKOBOI WBUOKOCMI A8MOMODIIL.

Excnepumenmanvui 0ocniodxcenns niomeepounu cnpaseoiusicms Gopmyin o
OYIHKU napamempie Mooeii nPOSHO3YEAHHS.

Mooenb npocHo3y8anHs WEUOKOCHI PYXY A0eK8AmHA CHOCMEPEN’CY8AHUM OAHUM
000 OUHAMIKY NPOEKMYBAHHS, MA NPOEKNYEAHHS HOPMATbHUX WEUOKOCmel 071 800iis.

Busieneno, wo eupiwennsa yiei npobremu Mmoodiciuge wiisxom ananizy esomroyii
36’513Ki6  MIIC ~— KOMNOHEHMAMU  CUCEMU  «H0OUHA-A8MOMOOLIb-MPAHCIOPMHE
cepedoguiyey.

Knrouosi crosa: epynosa nosedinka 800iis, mamemamuyHa mMooeib, asmomooiny,
cucmema, agmomobiibHa dopoeza.

Beryn

Amnani3z cucremu Jlroguaa — ABTOMOOUT, — Jlopora - CepenmoBuiie €
BOXKJIMBOIO YacCTHHOIO TpH OYMIBHWITBI aBTOMOOUTBHUX JOpir  Ta A
MOJATBIIOT0  PO3BUTKY MDKHApOJHHMX TPAaHCIIOPTHUX KOPHIOPIB  MIX
€BponeiicbkuMu  KpaiHamMH.  BaXJIMBUM ~ MOMEHTOM IpH  ILBOMY €
B3a€EMOBIJIHOCMHM MIDX TOBEAIHKOIO BOAiiB. I[IponoHyeTbCcsl pO3MISTHYTH
rapamMeTpud MoJiesli TpyNnoBOI MOBEIIHKM BOAIIB, S OLIHKH CYCHUJIBHO
HEeOoOXiTHOT MPOAYKTHBHOCTI BOJIITB HA aBTOMOOUIBHHX JI0pOTax.

Merta i 3aBIaHHSI JOCJTiUKEHHSI - OIIIHUTH IapaMeTpH TpPYyNOBOI
MMOBEIHKM BOJIiB, IO JO3BOJHTH PO3PaXyBaTH CYCIIFHO HEOOXiJHI TUIaHOBI
3aBJIaHHs Ha BaHTA)XKHI IIEPEBE3EHHS /I BOJIIB HAa aBTOMOOUTBHAX JOpOTax.

Orasa aocainxens. [Tapamerpamu Mozesi rpynoBoi HOBEIiHKH BOJIIIB €:

1) inauBinyansaa Hopma npoykTuBHOCTI Wii;

2) XKOPCTKICTh IHIUBIAYaTFHOI HOPMH IPOAYKTHBHOCTI M.

I'pynoBa HOpMa TPOAYKTHBHOCTI MOXe OyTH BH3HAa4deHa SK
cepeqHpoapu(pMETHIHA 3 IHAUBITYATEHUX HOPM

Wru = ZWhai/l, 1)
i=1
e Wra - rpynosa HopMa Mpo TyKTHBHOCTI;

| - uncio Bopiis y rpymi.
B cBoto yepry cymapHa THy4YKiCTh iHAUBITyaIbHUX HOPM IPOTYKTHBHOCTI
JIETKO BH3HAYAETHCS Y€pe3 KOPCTKOCTI iHANBITyaTbHUX HOPM:
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S=2X (1/mi), )
i=1
ae S - cymapHa rHYUKiCTb iHIMBiZyaTbHIX HOPM TIPOAYKTHBHOCTI.

ToMy 1J1s1 OLIHKH CYCIIiIEHO HEOOXiIHOI PO XyKTUBHOCTI [1] i-Toro Bomis
JIOCTAaTHLO OIIHUTH [Ba IapaMeTpa Mofel rpynosoi noseainku Wai ta M.

ExcniepuMeHTaNbHO apaMeTpH MOJICITi OI[IHIOBAJIUCS Ha OCHOBI aHAIi3y
BHUKOHAHHS MICSYHMX 3aB/IaHb Ha BAHTA)KHI TICPCBE3CHHS BOJIITB MicTa XapKoBa.
dakTHUYHEe BHKOHAHHS IUTAHOBUX 3aBJaHb 1 caM IUTaH  OIIIHIOBAJIUCS
TPAHCIOPTHOIO POOOTOI0 B T.KM/Micsmb. Micsunuii mmaH mast poOoTH BOZiiB
cxnagaB R=5940.552 t.xM/MicsIIp.

Tabmmms | XapakTepuCTHKH BOIIB

Bomii Bik Knac | Ocsira. Crax ITopymreH-
Bceroro, V xommnamii, | HA TPYZO
POKiB POKiB BOI IAC-
LUILUTIHA
Oai.
1 32 2 8 14 10 2
2 37 2 10 19 15 4
3 43 2 10 24 24 3
4 45 1 10 26 4 4
5 42 1 9 23 5 2
6 46 2 7 18 18 4

[HaUBiTyanbHI HOPMHM IJIAHOBHX 3aBIAaHb BU3HAYAINCS SIK KPAIIKH Ha
mxati Wi, B SKuX BiIXuieHHs (paKTHYHOTO 06’ €My BaHTa)KHHX MEpPEBE3EHb
BiJl TUIAHOBOT'O MEPETBOPIOBAIUCS Y HYJIb

AW=W¢ -Wmn=0, 3)

ne AW - BigxuneHHs 06’eMy BaHTa)XKHHX HEPEBE3EHb BiJl 3aaHOTO;
W¢ - pakruunmii 06’em BaHTaKHUX TIEPEBE3EHB, T.KM.;
Wiun - nnanoBnii (3a1aHuit) 06°€M BaHTaXKHHUX MEPEBE3EHb, T.KM.
Bemmumaa AW B momanemiomy BHKOpHCTOBYBamacs JUIS  OLIHKH
MOTHBAIITHUX CHJI Ta CHJIM MOTHBALIi Jiit Bois. [2]

. + .
TlosutuBHE BIAXWJICHHS AW BUKOPUCTOBYBAJIOCA [JId OIIIHKKA CHJIN

MOTI/IBaIIi'l- BUI'OJJHU, HCTaTHUBHC AW_ BUKOPUCTOBYBAJIOCA IJId OL[iHKI/I CHUIIN
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moruBawii 6esmexu pyxy. Cyma sigxuiens (AW =AW' + AW") - s oninku
CHJTM MOTHBALT JTiii.

JKopcTkicTh iHIMBITyaTbHOT HOPMHU BaHTKHHX MIEPEBE3CHB OIIHIOBAIACS
tanrencoM kyta Haxumy 38’s3ky AW =f(Wun) no oci O Wmn. Amanoriuno
OLIIHIOBAJIKCS 1 KOPCTKOCTI (DYHKIIOHAIBHUX HOPM BaHTaKHHX IEPEBE3CHb IS
MOTHBaLIl Oe3MeKn pyxy Ta MOTHBALi{ BUrou. [ Hy4dKiCTb 3B’3KiB OLIiHFOBaJIacs
SIK BEJINYNHA 3BOPOTHA )KOPCTKOCTI.

CpenHbO3BaXKEHA 1HIMBIyallbHa HOPMA IJIAHOBOTO 3aBJIaHHS BHSBUIIACS
piBHOIO 297,0276 T.kM. CrocoBHO (1) nmaHuii 00’€éM BaHTaXXHUX IEPCBE3CHb
YHCEIHHO TOPIBHIOE TPYIIOBiil HOPMi IPOITYKTHBHOCTI AisITBHOCTI BOIIB.

Wru =297,0276 T.xm

CepeHbOKBAIPATHYHE BIAXWICHHS (PaKTHYHUX O00’€MIB BaHTAKHUX
NepeBe3eHb, 31HCHIOBAHNX OKPEMUMH BOAISIMH, BiJI CEPETHHOTO CKIIAJIO

0=14,79111 T.xm., a KoedimieHT Bapiamii kz=4,98%.

SIKmo NmpUAHATH 3a4aHy TOYHICTH OMIHOK (DaKTHYHOT MPOAYKTHBHOCTI
JIsIbHOCTI BOAIiB piBHOIO 5%, TO mpu HMoBipHOCTI piBHOT 0,95 Ta 0=2,11
MiHIMaNbHUH 00’ €M OLIIHOK IIOBHHEH CKJIACTH
Nmin=(Ks20t2c1)/A2= (4,982-2,112)/52= 4,4 sumipropanns

Tak sx dakTHuHUi 00’€M BHOIpKH CKJIaB 6, TO BOTO JOCTaTHBO IS
OTpPHMaHHS JIOCTOBIPHUX Pe3yJIbTaTIB.

AHaii3 OLIHOK CHJIM MOTHBAIi IiSUILHOCTI BOJIIB IOKa3aB HasBHICTbH
JIHIKHOTO 3B’ 53Ky CHJIM 3 BEJIMUMHOIO TJIAHOBOTO 3aBiaHHs, Tabn.3. Koediuient
napHOT KopeJsiil MK IMMH BeJTMYMHAMH KOJIMBAEThCS B Mexax Bia -0,52 o -
0,929, 10 CBIAYKMTH PO CEPEAHIO TA CHIBHY TICHOTY 1IOTO 3B SI3KY.

BararodakTopHnit perpeciiHuii  aHamiz [3] 3B’SI3Ky  KOPCTKOCTI
IHOMBIAyaJbHUX HOPM IUIAHOBUX 3aBJIaHb 3 OCOOMCTICHUMH XapaKTePUCTUKAMH
BOJI{B JI03BOJIMJIM BCTAHOBUTH €MITiPUYHE PiBHSAHHS LIHOTO 3B’SI3KY Y BUTJISAL

mi = 3,655-0,114x1-0,151x2-0,307x3+0,267xs, @)
e Mi - OKOPCTKIiCTh IHAWBIAyanbHOI HOPMH BaHTaXXHHUX
[IepEBE3€EHb;

X1 - kBamigikarist Boxis (Kiac);
X2 - ocBiTa (cepeqHs mKoja);
X3 — IMCLMILIIHOBAHICTh, 0aju;
Koedinient wmHOXMHHOI —Kopemsinii  mopiBHioe 0,392,  kputepiit
anexBatHocTi @imepa nopisHioe 0,608, TonepanTtHicTs nopiBHIOE 0,616.
3anexHOCTI MOTHMBALiHHUX CWJI BiJl BEIIMYMHM IUIAHOBOTO 3aBIaHHS
HaBeJieHi Ha puc. 1.
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Hopma npoayKTHBHOCTI il CEpeIHBOrO BOJIS IJIsI MOTHBAIl BHUTOIU
W=320 1.xm. XKopcTkicTs 1i€i HOpMu 10piBHIOE

ms = -0,717.

3p’s30k HeratwsHOTO Bimxwienus AW- 3 mranosum zasmanmsm Wiy
BUSIBUBCS CYTTEBO HENIHIHHMM. AJle, SKIIO NPHUIYCTHTH, IO MPAKTHIHO
IJJaHYBAaHHS BaHTAKHUX TIEPEBE3CHb 3MIHCHIOETHCS B MEXKaxX (yHKITIOHATHHUX
HOPM, TO B IIbOMY iHTE€PBaJIi MOMIINBO JOITyCTUTH HAsIBHICTH JIHIIHOTO 3B 53Ky

AW =f(Why), Ta6u. 2.

Tabmums 2 Crta MOTHBAIII] Ta HOPMH IUIAHOBUX 3aBIAHb LIS BOJIIIB

Bomii | Hopma XKopcer | Tayukicts |3B’s130k cuu moTtuBarttii 3| Koedi-
IJJAHOBOTO | -KIiCTh |IHAWBIAyalb-| BEIMIMHOIO IIIAHOBOTO LIEHT

3aBIaHHA, | 1HAWBI- | HOT HOPMH, 3aBJAHHs TapHoi
T.KM ITyajb- 1/m; KOpeJsmii
HO1
HOPMH,
mi

302,666 | -2,813 | -0,3554923 | AW =851,4-2,813 Wnn | -0,604

283,62 -2,015 | -0,4962779 | AW =571,5-2,015 Wmn | -0,876

336,94 -2,339 | -0,4275331 | AW =788,1-2,339 Wmn | -0,618

297,415 | -0,967 | -1,034126 | AW=28766-0,967 W | -0,672

279,057 | -2,588 | -0,3863987 | AW =722,2-2,588 Wt | -0,928

OO W|IN(F

286,348 | -2,864 | -0,349162 | AW =820,1-2,864 W | -0,929

S=-3,69435

ToMmy KOPCTKICTh 1aHOTO 3B 513Ky MOYKHA IIPUHHSTH PIBHOIO
Me = -0,425.
ODyHKIIOHATbHA HOpMa MPOAYKTHBHOCTI TiSLTHOCTI BOMIS JII1 MOTHBAITI

6esneku pyxy popisaroe Wy = 280 T.kM.
TakuMm dYMHOM, IHIWBiAyaJlbHA HOpPMa MPOAYKTHBHOCTI MisIBHOCTI
CEPeHBOTO BOJISI JOPIBHIOE

WH = (mGWH6 + mBWHB)/(m6 + mHB) =
= [-0,717-320 +(-0,425)-280]/(-0,714 - 0,425) = 305,82 T.Km, (5)

10 OJIM3BKO A0 eKCTIEPHMEHTAIBHOI OIiHKH TPYHOBOI HOPMH MPOAYKTHBHOCTI.
BigxuneHHs: po3paxyHKOBOi HOPMH IPOJYKTUBHOCTI BiJI €KCIIEPHMEHTAJILHOT
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nopiBaIoe 2,875 %, mo He mepeBHIIye 5 % MexXi MOIMyCTUMOi B TEXHIKO-
€KOHOMIYHHUX OI[iHKaX.

Orxe, npunymenns mimitiHocTi 38’a3ky AW =f(Wy;) B inTepsani
(GYHKI[IOHATBHUX HOPM MOXKHA PaxyBaTH MPABOMOYHHM.

Orinka mapamMeTpiB TPYMOBOI MOBEIIHKH BOJIIiB JTO3BOJIMIIA PO3PAXYBATH
CyCIUTPHO HEOOXi/HI TUTaHOBI 3aBHAaHHS Ha BaHTA)XKHI IEPEBE3CHHS U BOJIIB
(tabm. 3).

Tabmuns 3 CycniibHO HEOOXiHI 00’ €MHU BaHTAXHUX IIEPEBE3CHb BOISIMHU
Ne BoniiB W

m
T.KM B MicCsIb
299,88
290,34
317,03
297,33
297,08
291,73

OO IWIN|F-

Pe3yabTaTn nociiikeHn
AmHaii3 OLIHOK CHUJIM MOTHBAIi HisSJILHOCTI BOIIB IOKAa3aB HasBHICTH
JIHIKHOTO 3B 53Ky CHJIM 3 BEJIMYMHOIO IJIAHOBOTO 3aBIaHHs.
BararodakTopHuii ~ perpeciiiHuii  aHami3  3B’SA3KYy  JKOPCTKOCTI
IHAMBIyalbHAX HOPM IJIAHOBHUX 3aBJaHb 3 OCOOMCTICHUMHU XapaKTePUCTHKAMU
BOJIiiB JI03BOJIMJIM BCTAHOBUTH EMITIPUYHE PIBHSHHS.

BucnoBkn
Ilpm mocrynoBoMy momimmieHHi yMOB pyxy (craxmiiiHe OyaiBHUITBO,
PEKOHCTPYKIIis, KaIliTaJbHUN PEMOHT) iHIWBiAyalbHa HOpMa IIBHAKOCTI PYyXy BOJis
nparae QyHKIIOHAIHHOT HOPMH MIBUAKOCTI MOTHBAMIi CBOOOAN Mil.
ExcniepuMeHTaNbHI TOCTIPKEHHS MIATBEPAMIN CIIPABETUBICTE GOPMYI 3 METOIO
OIIIHKHU TTapaMeTPiB MOJIEIi POTHO3yBaHHS.

Konduaixtu intepecin
ABTOp 3asBisi€, L0 Y HBHOTO HeMae KOHQIIKTY iHTEpecCiB LIOAO0 MOTOYHOTO
JOCIIJDKEHHS, BKITIOYatoud (iHaHCOBHI, OCOOUCTHUI, aBTOPCHKUN UM OyIb-SKHI 1HIINH,
SIKHA MIr OW BIUIMHYTH Ha JOCTIKCHHS, a TaKOXK Ha pe3yibTaTH, HaBEACHI B IBOMY
JOKYMEHTI.

®dinancyBaHHs
JocimpxeHHs mpoBoauiocs 6e3 GpiHaHCOBOT MiATPUMKH.

JocTynHicTh faHUX
Vi pani goctynHi B qudpoBiii abo rpadiyniii GopMi B OCHOBHOMY TEKCTi CTATTi.
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BuxopucTaHHS IITYYHOI0 iHTEIEKTY
ABTOp MiATBEPUKYE, IO IPH CTBOPEHHI HOTOYHOT POOOTH BiH HE
BHUKOPHCTOBYBAB TEXHOJIOTI] IITYYHOTO IHTENEKTY.
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Abstract. The analysis of the human-vehicle-road-environment system is an
important part of the construction of highways and the further development of
international transport corridors between European countries. An important point here is
the relationship between the behavior of drivers. It is proposed that the parameters of the
model of the group behavior of drivers be considered to assess the socially necessary
performance of drivers on highways.

The article "Parameters of the model of the group behavior of drivers" deals with
the issue of the dynamics of the calculated characteristics of the traffic flow, namely the
actual and socially necessary speeds of movement and their analysis.
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The conducted studies of the actual and socially necessary speed of movement on
highways allowed the author to assume that the dynamics of the calculated characteristics
can be used to judge the laws of the evolution of highways.

An important task of highway design is the long-term forecasting of the calculated
characteristics of traffic flows. One of the problems is the problem of forecasting the actual
and socially necessary speeds of traffic on highways.

The speed of movement of the “man-car” system in the environment reflects the
relationship between the components of the emergency control system, since it is the result
of its functioning. Therefore, speed can be considered as a state parameter of a given
system. It makes sense to use the probability of transition from the actual to the given speed
as the state coordinate.

In the structure of state parameters, the given speed should be considered as
normal, i.e., most consistent with the goals and objectives of the functioning of the
emergency response system at this stage of its evolution.

State coordinates can be used as weighting coefficients in a motion speed
prediction model.

A model of the evolution of a closed-state Human - Vehicle - Road - Environment
system can be represented as a system of differential equations reflecting the dynamics of
the absolute organization of its components.

With gradual improvement of traffic conditions (phased construction,
reconstruction, major repairs), the driver’s individual speed norm tends to the functional
speed norm for the purpose of freedom of action. The latter is equal to two-thirds of the
design speed of the vehicle.

Experimental studies have confirmed the validity of the formulas for estimating the
parameters of the forecasting model.

The model for predicting traffic speeds is adequate for the observed data on the
dynamics of design, design and normal speeds for drivers.

It was found that the solution to this problem is possible by analyzing the evolution
of the relations between the components of the "man-car-traffic environment" system.

Keywords: group behavior of drivers, automobile, highway, mathematical model,
system.
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