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DISTRIBUTION OF VEHICLE SPEEDS IN TRAFFIC FLOW
ON MULTILANE ROADS APPROACHING MAJOR
AND METROPOLITAN CITIES

Summary. The distribution characteristics of vehicle speeds on multilane highways
approaching major and metropolitan cities, using a six-lane segment of the M-05 Kyiv — Odesa
highway as a case study, are investigated in this paper. The research methodology is based on field
observations employing frame-by-frame video analysis with an accuracy of 0.04 seconds, enabling
precise identification of time headways between vehicles and calculating their instantaneous speeds.
Both theoretical and empirical speed distribution curves were constructed. Typical speed ranges for
different traffic lanes were identified, and the conformity of the observed data to the normal
distribution law was statistically verified.

The research identified several key analytical directions in the study of vehicle speed
distribution on multilane highways. Specifically, the investigation focused on assessing the conformity of
empirical data to the normal distribution model, establishing characteristic speed ranges by vehicle
type, and evaluating the influence of traffic volume and traffic flow composition on speed
parameters. The authors also examined the spatiotemporal structure of traffic flow, including the
daily distribution of traffic volumes, lane-by-lane and directional variation, and empirical and
theoretical speed distribution curves. Relationships among key traffic parameters — volume, density,
and speed — were analyzed. A linear regression method was applied to describe the lane-wise
distribution of vehicles, enabling the derivation of analytical dependencies Nz, N, and N3 on total
traffic volume N using the least squares method.

The results showed that the speed distribution on the studied highway segment aligns well
with the normal distribution, with observed deviations being random. The obtained 85th percentile
speed (98 km/h) can serve as a reference for setting recommended speed limits, modeling roadway
capacity, and developing intelligent traffic management systems components
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1. INTRODUCTION
The increase in private and commercial vehicles in Ukraine has led to a substantial rise in traffic
volumes on major highways, particularly on approaches to large cities. These sections are characterized by
complex traffic conditions, a variable composition of traffic flows, and significant speed differences
between lanes. As a result, there is a growing need for up-to-date empirical data to gain deeper insights
into the speed distribution patterns of vehicles under such conditions.
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One of the key parameters affecting road safety, roadway capacity, and travel comfort is the actual
speed of the traffic flow. Excessive speeds or significant variations in speed between individual vehicles
increase the risk of road accidents, especially on the approaches to urban agglomerations, where traffic
density begins to rise. Therefore, a precise analysis of speed profiles — considering the traffic lane, flow
composition, and traffic volume — is essential for modern transportation planning.

Despite the existence of numerous theoretical models, most were developed in previous decades and
do not reflect current changes in vehicle dynamics, traffic flow structure, or driver behavior. Moreover, the
impact of road geometry and infrastructure characteristics on speed distribution remains insufficiently
studied under modern conditions.

This paper presents the results of a field study conducted on a six-lane section of the M-05 Kyiv—
Odesa highway near Kyiv. The aim of the study is to evaluate the applicability of the normal distribution
law to real-world speed profiles and identify the influence of traffic composition and lane structure on
speed variations. The findings provide an essential empirical foundation for further developing adaptive
traffic management systems.

The purpose of this article is to analyze the distribution of vehicle speeds on multilane highways
approaching major and metropolitan cities and to identify the underlying patterns that determine the impact
of traffic volume, traffic flow composition, and lane usage on the speed characteristics of traffic flows.

The following research tasks were formulated to achieve the stated objective:

— to conduct field observations of vehicle movements on a multilane road segment with high

traffic volumes;

— to determine the actual speed distribution of the traffic flow depending on lane usage, traffic

volume, and traffic flow composition;

— to verify the conformity of the speed distribution to the normal distribution law using statistical

criteria;

— to assess the results' applicability for optimizing traffic flow organization and determining

typical speeds when planning approaches to large and major cities.

2. STATEMENT OF THE PROBLEM AND RELEVANCE OF THE STUDY

The rapid growth of the vehicle fleet in Ukraine, particularly in urban agglomerations and on the
approaches to major cities, places an increasing burden on the road infrastructure. This necessitates a
precise analysis of the speed modes of traffic flows to improve safety, enhance roadway capacity, and
optimize traffic organization. One of the critical factors affecting accident rates and travel comfort is
speeding, especially on the approaches to populated areas. Existing analytical models of speed distribution
have been developed primarily based on studies conducted in previous decades, and they do not account
for current changes in traffic flow composition, vehicle dynamics, or the updated regulatory framework.
Moreover, most of these models are theoretical and require validation using up-to-date empirical data.
Therefore, there is a clear need for field studies of vehicle speed distribution on multilane highways
leading to large cities. These studies are essential for updating forecasting models and ensuring alignment
between actual traffic conditions and theoretical assumptions.

Therefore, it is highly relevant to conduct studies on the impact of traffic volume and traffic flow
composition on vehicle speed.

One of the most critical areas for improving road safety and enhancing the efficiency of transport
infrastructure is the investigation of actual traffic flow characteristics, particularly speed. Approaches to
large cities are typically high-load zones, where high traffic volume, a mixed vehicle fleet, and variable
road conditions coexist. Under such conditions, even minor violations of speed limits can lead to critical
situations, reduced capacity, traffic congestion, and increased accident rates. Although the topic of speed
distribution has been studied in transport science for decades, most existing models are based on
theoretical assumptions or outdated data that do not reflect current trends, such as changes in the typical
traffic flow composition, the new dynamic characteristics of vehicles, or the implementation of intelligent
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transport systems. In particular, there is a noticeable lack of up-to-date field studies in the Ukrainian
context that could confirm or challenge the applicability of traditional statistical distributions (e.g., the
normal distribution) to real-world data. The relevance of this research is in the urgent need to update
empirical data on vehicle speeds on multilane roads within the influence zones of major cities. Such data
are critical for adaptive traffic management, enhancing transport safety, adjusting speed limits, designing
interchanges, and informing infrastructure policy. Therefore, studying the actual distribution of vehicle
speeds, considering traffic volumes, traffic flow composition, and lane use, is a highly relevant task in both
transport science and practice.

3. ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS

The issue of analyzing vehicle speeds, particularly in the context of road safety and transport system
efficiency, remains highly relevant in contemporary scientific research. In [1], an energy-based approach to
assessing road traffic safety was proposed, emphasizing the relationship between the kinetic characteristics
of the traffic flow and accident rates. This highlights the importance of studying speed modes as a critical
factor in ensuring traffic safety.

In study [2], a digital control tower model was proposed within the urban transport management
system, which also relies on analyzing dynamic parameters, including speed. Meanwhile, [3] examined the
modeling of traffic flow distribution within a network; however, their research did not focus in detail on
the empirical distribution of speeds across individual lanes.

Considerable attention has been given to the collection and processing of speed data in the works of
international researchers. Study [3] examined traffic speed prediction methods using probabilistic models,
particularly relevant in dynamic traffic conditions. Studies [4, 5] provided an overview of modern
techniques for collecting speed-related information, highlighting the potential of video analysis — an
approach also employed in our research. Furthermore, a computer-oriented system was developed in [6]
for automated speed detection, further supporting the applicability of digital technologies in field-based
traffic studies.

In the context of driver behavior and the influence of road conditions on speed, it is worth
mentioning studies [4, 7], which examined the impact of temporary rumble strips on vehicle speed.
Additionally, publication [8] analyzed micromobility-related risks at various speed levels.

It is also important to emphasize the relevance of integrating the results of such studies into
intelligent traffic management systems. In particular, studies [7, 9] propose approaches to trajectory
optimization for automated vehicles, based on precise speed profiles.

Thus, the reviewed studies confirm the necessity of refining empirical speed parameters under
specific conditions, particularly on approaches to large cities. However, most of these studies do not
provide a detailed analysis of speed distribution across individual lanes, taking into account vehicle type
and traffic volume on urban approaches. This highlights both the scientific and practical relevance of the
present study.

4. MAIN PART

Traffic volume varies across individual highway lanes, with three lanes in one direction. An increase
in the number of lanes in a single direction leads to a redistribution of vehicles (V) among the lanes,
depending on the dynamic characteristics of the vehicles [10, 11]. This contributes to the efficient use of
the carriageway on multilane roads. Observations show that a wide range of factors influence lane-by-lane
traffic volume distribution, the most significant being: traffic volume in a given direction, the composition
of the traffic flow, and the number of traffic lanes.

Due to the variability of numerous factors — such as traffic volume, traffic flow composition, and
vehicle dynamics — that influence traffic movement and may not accurately reflect the actual conditions on
these segments [12, 13], it was necessary to conduct field observations to compare the current lane-wise
distribution of vehicles with previously established patterns.
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The schematic layout of the observation site is shown in Fig. 1.
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Fig. 1. Observation site layout

The study was conducted through digital video data processing, capturing traffic flow movement.
The observation period was divided into 15-minute intervals to enable subsequent verification of
measurement accuracy. The research was conducted under traffic conditions with 3,000 vehicles per hour
[14, 15]. The hourly distribution of traffic volume is shown in Fig. 2 and Fig. 3.
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Fig. 2. Distribution of traffic volumes by hour on the M-05 Kyiv—Odesa highway segment (Tuesday)

Observations showed that the six-lane highway is not evenly utilized under low traffic volumes,
below the average of 680 vehicles per hour per lane. The lane utilization resembles that of a four-lane road,
as the traffic volume in the far-left lane in such cases ranges from 12 to 80 vehicles per hour. The far-left
lane is typically used for overtaking and by individual vehicles traveling at exceptionally high speeds.
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Fig. 3. Distribution of traffic volumes by hour on the M-05 Kyiv — Odesa highway segment (Sunday)

As a result of processing the observational data on lane-wise traffic volume distribution, it was
found that when the traffic volume in one direction ranges from 200 to 1,200 vehicles per hour, the
distribution of traffic volume (N, N,, N3) across lanes on six-lane roads is well approximated by a linear
equation [16, 17]. For the far-right lane N;=0.407 N+50; for the middle lane N,=0.441 N-18; for the far-
left lane N3=0.168 N-42. These equations are valid when the traffic flow contains 38-42 % passenger cars.
In the studied segment, the share of passenger cars in traffic flow ranged from 69 % to 86 %. The hourly
distribution of vehicles by type is shown in Figs. 4-5.
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Fig. 4. Traffic Flow Composition by Hour of the Day (Direction: from the city).
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Fig. 5. Traffic Flow Composition by Hour of the Day (Direction: to the city)

Distribution coefficients were obtained for six-lane highways based on the actual lane-by-lane
vehicle distribution data. A coefficient value of 1 was assigned to the most heavily loaded lane under

traffic flow conditions (Table 1).

Table 1
Distribution of Vehicles across Lanes
Traffic Volume in One Share of Passenger Cars Lane Distribution Coefficient
Direction, vehicles/hour in the Flow, % Right Middle Left
Less 500 0.33 1 0.26
500-1000 0.38 1 0.35
1000-1500 0.45 1 0.52
1500-2000 0 0.57 1 0.65
2000-2500 More than 75 % 0.64 1 0.77
2500-3000 0.71 1 0.86
3000-3500 0.81 1 0.95
More 3500 0.87 1 1

Video data processing was carried out
using frame-by-frame analysis with high
precision, up to 0.04 seconds. This enabled
the accurate determination of time intervals
between vehicles for subsequent calculation
of their travel speeds. Such an approach
ensured the reliability of the collected data
and allowed for a detailed analysis of traffic
dynamics in each lane. The data collection
procedure is illustrated in Fig. 6.

The observation results were consolidated
into a database. The structure of the database
fields is presented in Table 2.

Fig. 6. Interface of the software module for processing
traffic flow data on a six-lane section of the M-05 Kyiv —
Odesa highway
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Table 2
Structure of the Vehicle Registration Database
Traffic Lanes
I 11 111
g (7] g 7] g 7]
L |5 > [ > = >
>8] ¢ | & S|8w| < | E S8 o | B
s | 51828 |8 | |G |87| € g |s|% |85 E | §
z S | E = T = S |a E = T Z S | E = T
S |eF| > v S |eF | > © S |eF | > ©
> | s £ > & £ > |5 £
> ~ > [ > [
4.50 0.73 1.60
1 P 47.32 | 1.07 1 P 87.12 1.14 1 P 106.01 | 0.94
8.31 2.80 3.30
5.77 1.74 2.54
2 P 49,92 | 0.43 2 P 81.74 | 13.44 2 P 105.76 | 1.67
9.38 3.94 4.24
6.64 14.71 4.14
3 P 56.78 | 9.64 3 BA 67.42 0.40 3 P 101.75 | 1.30
9.81 17.38 5.91
15.38 15.22 5.57
4 P 4423 | 751 | 4 P 70.18 | 521 | 4 P 110.09 | 2.63
19.45 17.78 7.21
24.29 20.39 8.04
5 P 67.42 | 1214 | 5 P 69.15 | 5.47 5 P 100.00 | 2.77
26.96 22.99 9.84
35.20 26.09 10.68
6 P 46.15 | 244 | 6 P 75.95 | 1.40 6 P 93.12 | 7.54
39.10 28.46 12.61
37.90 27.53 18.05
7 T 4945 | 808 | 7 P 77.15 | 1.94 7 P 85.71 | 1.37
41.54 29.86 20.15
45.51 30.03 19.29
8 |BA 4380 | 10.77 | 8 P 101.75 | 1.57 8 P 80.57 | 1.63
49.62 31.80 21.52
58.06 31.56 20.92
9 P 77.25 | 2.17 9 P 99.61 | 10.87 9 B 80.72 | 2.48
60.39 33.37 23.15
58.82 41.54 23.52
10 P 48.13 | 1.77 10 P 66.67 1.77 10 P 85.47 | 1.60
62.56 44.24 25.63

Note: P — passenger cars; T — trucks; B — buses; A — articulated vehicles.

Based on the observation results, the following were determined: the distribution of traffic volume

throughout the day and by lanes; the composition of the traffic flow by direction during the day; theoretical
and empirical vehicle speed distributions; the distribution of time headways; key relationships, including
volume—density, speed—density, and speed—volume. The linear regression method was applied to empirical
data to derive the equations describing the lane-wise distribution of traffic volume. Dependencies Ny, N,
and N3z on total volume N were constructed and approximated using the least squares method. The
resulting equations characterize the typical flow distribution on the studied road segment:
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v; =80.5-0.0375- Ny
v, =87.0-0.02-N, , Q)
V3 =110.5-0.0325- N3

Observations were conducted exclusively on straight, level segments of six-lane roads near the city
to eliminate the influence of road conditions on traffic flow behavior. Simultaneously with speed
measurements, the traffic volumes and composition were continuously recorded for each traffic lane.

The speed distribution curves on six-lane roads under low one-directional traffic volumes exhibit
two to three peaks, stretched along the x-axis and compressed relative to the y-axis (Fig. 7).
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Fig. 7. Theoretical (1) and empirical (2) speed distribution on a six-lane highway segment at the city entrance
(M-05 Section): a — N=632 vehicles/hour, middle lane (72 % passenger cars in the flow); b — N=596 vehicles/hour,
right lane (58 % passenger cars in the flow); ¢ — N=372 vehicles/hour, left lane (95 % passenger cars in the flow).

It can be explained by the fact that the most frequently observed vehicle speeds differ significantly.
Under low traffic volume, the most common speeds range between 50 and 120 km/h. At the same time, as
traffic volume increases, vehicle speeds become more uniform, and the distribution curve becomes
unimodal (Fig. 8). It is worth noting that when the share of passenger cars in the flow increases to 80 %,
the proportion of vehicles traveling at speeds above 100 km/h also increases. Under high traffic volumes,
the composition of the traffic flow primarily affects the position of the peak of the distribution curve.
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The analysis of speed distribution by traffic lane revealed that the overall shape of the distribution
curves depends on traffic volume. In contrast, the traffic flow composition influences the curve peak's
position. On multilane roads, the peak of the distribution curve shifts to the right, from the far-right lane
toward the far-left lane. In cases where the share of passenger cars in the right lane is 18-26 % of the total
lane composition and in the left lane 80-89 %, the speed difference between lanes ranges from 10 to
20 km/h. When the share of passenger cars in the right lane increases to 61 % and in the left lane to 96 %,
the speed difference between lanes reaches 13 km/h. Figs. 7-8 show the adjusted empirical speed
distribution curves. The graphs indicate that the theoretical curves follow the Laplace—Gaussian (normal)
distribution. In all cases, they retain the properties of a statistical distribution. Table 3 presents the speed
distribution of the traffic flow.

Table 3
Distribution of Traffic Flow Speed

Speed values, km/h > 5 o = - §
= 2 2 E = 5 - = g

~ o O > =] L S = 3

> N o = o & o S B

Interval & >c B & P S = o £

Instant speed | Midpoint, 3 =20 a 5 < £ = &3

X: 5 =0 3 8 3 5 23
' r |82 E g g <2 5
a = 2 3 = 3
1 2 3 5 6 7 8
25...30 27.50 0 0.0000 0.0000023 0.00023 0.0002 0
30.01...35 32.50 0 0.0000 0.0000141 0.00141 0.0016 0
35.01...40 37.50 0 0.0002 0.0000733 0.00733 0.0090 0
40.01...45 42.50 0 0.0008 0.0003242 0.03242 0.0414 0
45.01...50 47.50 0 0.0031 0.0012222 0.12222 0.1636 0
50.01...55 52.50 2 0.0098 0.0039276 0.39276 0.5564 1
55.01...60 57.50 4 0.0269 0.0107584 1.07584 1.6322 4
60.01...65 62.50 3 0.0629 0.0251205 2.51205 4.1443 5
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Table continuation 3

1 2 3 4 5 6 7 8
65.01...70 67.50 13 0.1251 | 0.0499995 4.99995 9.1442 13
70.01...75 72.50 24 0.2123 | 0.0848319 8.48319 17.6274 28
75.01...80 77.50 17 0.3070 | 0.1226902 12.2690 29.8964 38
80.01...85 82.50 20 0.3785 | 0.1512576 15.1257 45.0222 51
85.01...90 87.50 18 0.3978 | 0.1589576 | 15.89576 60.9179 62
90.01...95 92.50 17 0.3564 | 0.1423974 | 14.23974 75.1577 72

95.01...100 97.50 12 0.2721 | 0.1087376 | 10.87376 86.0314 79
100.01...105 102.50 14 0.1771 | 0.0707805 7.07805 93.1095 88
105.01...110 107.50 6 0.0983 | 0.0392740 3.92740 97.0369 91
110.01...115 112.50 4 0.0465 | 0.0185760 1.85760 98.8945 94
115.01...120 117.50 5 0.0187 | 0.0074896 0.74896 99.6434 97
120.01...125 122.50 2 0.0064 | 0.0025741 0.25741 99.9009 98
125.01...130 127.50 0 0.0019 | 0.0007541 0.07541 99.9763 98
130.01...135 132.50 1 0.0005 | 0.0001883 0.01883 99.9951 99
135.01...140 137.50 2 0.0001 | 0.0000401 0.00401 99.9991 100

The discrepancy between the theoretical and empirical distributions was evaluated using the chi-
squared (%) goodness-of-fit test based on the method using the chi-squared (%) goodness-of-fit test with a
simplified normalized test statistic:

30

R=(X%-v)/\2v,

where v — is the number of degrees of freedom.

This criterion significantly simplifies the application of the chi-squared (¥?) test in assessing
discrepancies between experimental and theoretical frequencies: if R>3, the discrepancy is considered
significant; if R<3, it is considered random. Based on the data from Table 2, a speed distribution histogram
was constructed (Fig. 9), which indicates the speed at which the largest number of vehicles travel. This is
the average speed on road segments approaching major and metropolitan cities.
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Fig. 10 shows the cumulative curve of the traffic flow speed distribution.
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Fig. 10. Cumulative speed distribution curve

Based on the obtained empirical data, it was established that the vehicle speed corresponding to the
85th percentile (Vgs) on the studied segment approaching major and metropolitan cities is 98 km/h. This
indicator is critically essential in transportation modeling and design, as the 85th percentile speed is widely
used in global practice as a reference for defining typical, permissible, or recommended travel speeds. This
approach is based on the assumption that under normal conditions, 85 % of drivers choose a safe and
comfortable driving speed that reflects both roadway characteristics and the surrounding environment.
Therefore, the use of Vg5 enables the formulation of speed limits that reflect the actual behavior of most
drivers, rather than relying solely on regulatory values. The application of this metric is especially relevant
on approaches to urban agglomerations, where traffic density increases, vehicle types vary, and there is a
growing need for dynamic speed management. Furthermore, the Vg5 speed can be used as an input
parameter for safety assessments, infrastructure planning, speed limit signage, and integration into intelligent
traffic management systems. Thus, the proposed approach provides an accurate interpretation of field
observation results and offers practical recommendations for improving the safety and efficiency of traffic
flows on approaches to large cities.

5. CONCLUSIONS AND PROSPECTS FOR FURTHER RESEARCH

The empirical study on highways approaching major cities demonstrated that the normal distribution
well approximates the speed distribution on multilane segments. The observed discrepancies between
theoretical and empirical data were found to be random, confirming the validity of applying the normal
distribution for predicting traffic flow modes and calculating the capacity of multilane roads. It was
established that the optimal speed of vehicles on approaches to major and metropolitan cities, depending
on the lane, ranges from 43 to 87 km/h. This range reflects fundamental differences in speed behavior
based on lane type, vehicle type, and traffic volume. The lower bound (43 km/h) is typically associated
with the rightmost lane and a higher proportion of heavy vehicles. In comparison, the upper bound
(87 km/h) corresponds to the leftmost lane dominated by passenger cars. Future studies are planned on
other segments of multilane highways with varying geometric characteristics and different traffic flow
compositions. These investigations will help identify regional specificities, expand the empirical dataset,
and improve the accuracy of speed prediction models. Key directions for further research include the
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development of models that account for driver behavior, vehicle types, and dynamic performance
characteristics, as well as integrating such models into intelligent traffic management systems, particularly
for adaptive speed regulation based on real-time traffic flow composition and volume. It is also advisable
to enhance speed distribution models statistically by employing lognormal, gamma, and bimodal
distributions and by applying clustering techniques and machine learning methods to identify structured
groups of road users and analyze their behavioral patterns.
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PO3IOJILT HIBUJAKOCTEM PYXY TPAHCIIOPTHHUX 3ACOFBIB
ITOTOKY HA BATATOCMYT'OBUX JJOPOI'AX HA IIIAXOJAX
JIO 3SHAYHUX TA HAM3HAYHIIINX MICT

Anomauin. Y cmammi 00cniodxceno ocooaueocmi po3nooiny weuokocmeu pyxy mpaHcnopm-
HUX 3acobie Ha 6a2amocmyeosux asmoMOOIIbHUX 00po2ax Ha NiOX00ax 00 3HAYHUX MA HAll-
SHAUHIWUX MICT HA NPUKAAOT Wecmucmy2080i OLIsAHKY asmomobinvhoi dopoeu M-05 Kuis — Oodeca.
Memoouxa 00cniOdHcenHs IPYHMYEMbCA HA  HAMYPHOMY CHOCIMEPEeNCeHHI 3  BUKOPUCTAHHAM
noKaopoeozo sideoananizy 3 mounicmio 0,04 ¢, wo 0ano 3mocy sUHAYUMU YACOGI IHMEPBATU MIdHC
MPAHCNOPMHUMU 3ACOOAMU A OMPUMYBATNU MOMEHMATLHY WEUOKICmb pyXYy. Y x00i ananizy 6y10
noby008aHO MeopemuyHi ma QaKmuyHi Kpugi po3nooiny wWeuoKoCmel, SUSHAYEHO MUNOGL UBUO-
KicHI 0ianazoHu OISl PI3HUX CMye mMa NepesipeHo GI0N0GIOHICMb OMPUMAHUX OAHUX HOPMATbHOMY
3aKOHY pO3NOOiny.

YV x00i Oocnioacenns po3nodiny weuokocmel mpaHCnOpmHux 3acobié Ha 0a2amocmy208ux
ABMOMOOLILHUX 00PO2ax OY10 SUSHAYEHO KOYO8I HANPIMU AHANIZY. 30Kpema, OO0CHiOMNCeHHs cnpsi-
MOBYBANOCS HA NEPesipKy GION0GIOHOCHI eMNIPUYHUX OAHUX CIAMUCHUYHIT MOOEN] HOPMATbHO2O0
PO3N00INY, 6CMAHOGNCHHS XAPAKMEPHUX WBUOKICHUX OIANA30HI8 3aNeNHCHO 8i0 Muny mpauc-
HOPMHO20 3aC00Y, a MAKONIC HA OYIHIOBAHHS 6NAUGY THMEHCUBHOCTHI PYXY MA CIPYKIYPHO20 CKAAOY
NOMOKY HA napamempu weuoKocmi.

YV mesicax docnioscennss npoananizo8ano npocmoposo-4acog8y CmpyKmypy mpancnopmHo2o
HOMOKY.! 8CMAHOGIEHO 00008Ull PO3NOOIN THMEHCUBHOCI PYXY, 1020 eapiayilo 3a cMyzamu ma
HANpSMKamMu, a MAaKodC GUIHAYEHO (HaKmuuHi ma meopemuuni Kpuei po3nooiry weuoKocmell.
Jlocniosceno 3anedcnocmi Midc OCHOBHUMU napamempamu NOMoKy — IHMEHCUBHICIIO, WITbHICTIO
ma weuoxicmioo. /[ onucy 3aKOHOMIpHOCWel pO3N00ily MpAHCNOPMHUX 3aco0ié no cmyeax
3ACMOCOBAHO Memoo NIHIUHOT peepecii, wjo 0ano 3moey nobyoysamu aunarimuyni 3anexchocmi Ny,
N2, Nz 6i0 3acanvroi inmencusnocmi N 3 uKOpUCTMAHHAM MEMOOY HAUMEHUUX K8AOPAMIS.

Pesynomamu 0ocniosicennss nokazanu, wo po3nooin weuokocmel Ha O00CAONCeHIl OiaHYl
0oCcmamubo 000pe Y32000CYEMbCSL I3 HOPMAIbHUM PO3NOOLIOM, 4 GUSGACHI BIOXUNCHHS € GUNAO-
kosumu. Ompumane 3uauenus wieuokocmi 85 % 3abesnewenocmi (98 km/200) mModcHa eukopuc-
Mogygamu K OPiEHMUpP 0151 6CMAHOBIEHHS PEKOMEHOOBAHUX 0OMENCEeHb WBUOKOCTI, MOOeNI08AHHS
nponycKkHoi 30amHocmi ma po3poONeHHs. eneMenmie IHMeIeKMYaIbHO20 YNPAGIIHHL OOPOICHIM
Pyxom.

Knwuogi cnosa: asmomobinvha 0opoea, IHMEHCUBHICMb PYXY, cMy2a pyXy, WeEUOKicmby,
bazamocmyeosa agmomobinbHa 0opo2a, emMnipuiHe 00Ci0NHCEHHS.



