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ESTIMATION OF INFLUENCE OF PSYCHOPHYSIOLOGICAL CONDITION OF THE DRIVER
ON SAFETY OF PASSENGER AUTOMOBILE TRANSPORTATIONS

The safety of road passenger transport depends on the main key elements that make up the system: driver-car-
road-environment. Failure of any element of this system increases the probability of its exit from the normal-functional
state, and most importantly, will increase the risk of an accident (hereinafter - road accident). Therefore, the search for
ways to reduce the likelihood of accidents during passenger road transport based on the analysis of the consequences of
changes in the psychophysiological states of the driver is an urgent task.

The purpose of the study is to develop recommendations for reducing the probability of accidents during
passenger road transportation based on the analysis of the consequences of changes in the psychophysiological states of
a driver. The study used the method of expert assessments and the method of "Failure Mode and Effects Analysis"
(hereinafter the method "FMEA"), which includes organizational, logical and mathematical and statistical procedures
aimed at obtaining from experts the assessment of hazards affecting the change the psychophysiological state of a driver
while driving a passenger bus, their analysis and generalization of the results in order to prepare rational decisions.

It is determined that changes in the psychophysiological state of a driver lead to errors in driving a passenger
bus and are the main catalyst, which together with various hazards when driving a vehicle and joint interaction of the
subject with the object - leads to traffic violations and further - to road accidents.

It is shown that in case of elimination of one of the listed components, the road accident will not occur. It is
established that the loss of concentration, changes in emotional state and intensity of the load are the main factors that
affect the psychophysiological state of a passenger bus driver. The dependence of the accident on the presence of the
catalyst, the hazard, and the interaction of the subject with it is determined. It is proposed to use the driver's reaction as
a catalyst, which depends on the change of their psychophysiological state while driving a passenger bus.

Keywords: driver, psychophysiological condition, passenger bus, hazard, interaction, catalyst.

INTRODUCTION

Road transport is a basic component of the state economy and meets the needs of the population to move
in space. Growing demand for road passenger transport contributes to economic stability, social development
and improving the financial condition of the transport company (TC). The effectiveness of this process depends
on:

- the level of road safety of automobile transportations;

- minimization of hazards and occupational risks (OR), which are associated with the human factor
(physical and psychophysiological state of health of the driver);

- minimization of logistical losses that TC will receive as a result of violation of traffic regulations (TR)
or the occurrence of road accidents (RA).

For example, TC's logistics losses are 9% of GDP for the United States; 11% of GDP for Japan; 12 %
of GDP for France, Korea, Germany [1, 2]. This requires TC professionals to make effective management
decisions that aim to increase the safety of the road passenger transport process and minimize the hazards and
ORs of passenger bus (PB) drivers. Thus, there is a need to solve an urgent problem, i.e. the study of various
hazards and assessment of OR, which occur during the performance of transport work by the driver and which
affect the change of the psychophysiological state. It should be noted that there are quite a significant number
of different incidents on the roads and RA that significantly increase both human losses and TC financial
losses.

According to [3], about 1.3 million people die each year as a result of RA. The damage suffered by most
countries as a result of RA reaches 3% of their gross domestic product. About 1.3 million people die each year
as a result of RA. Another 20 to 50 million people suffer non-fatal injuries, which in many cases lead to
disability. According to statistics [4] in the countries of the European Union in 2020, 18,800 people died in
RA. Compared to 2019, there was an unprecedented drop of 17% in the number of RA. This means that in
2020, almost 4,000 fewer people died on EU roads compared to 2019. The decline in traffic as a result of the
Covid-19 pandemic has had a clear, albeit incredible, impact on road deaths. Fig. 1 shows the data of deaths
as a result of RA on the roads of EU countries per million inhabitants for the period 2019-2020 (preliminary
data for 2020) [4].
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Figure 1 - Data on deaths as a result of RA on the roads of EU countries per million inhabitants for the
period 2019-2020 (preliminary data for 2020) [4]

For the conditions of Ukraine according to [5] in 2020 the total number of RA was 168107, in which
3541 people died and 31974 people were injured. For the period from 01.01-31.08.2021, the sad statistics
consist of the following data: the total number of RA was 15 613, in which 1914 people died and 19309 people
were injured. At the same time, most studies [1, 6, 7] show that security problems are inherent around the
world, which requires the construction of appropriate mathematical models that can predict developments,
including to reduce or avoid unnecessary hazards and OR.

ANALYSIS OF LITERARY DATA AND PROBLEM STATEMENT

It is known that the safety of road passenger transport depends on the main key elements that make up
the system: driver-car-road-environment (hereinafter - the "DARE" system). Failure of any element of the
DARE system increases the probability of its exit from the normal-functional state, and most importantly, will
increase the risk of RA.

Experts single out the driver as the most important element of the "DARE" system, who needs an
appropriate level of control of the psychophysiological state during the performance of professional functions
to reduce errors that occur when driving PB [6]. Thus, the study [7] indicates that failures in road transport
systems are mostly related to the behavior of the driver while driving a vehicle (V). As the "DARE" system
constantly exchanges information: from V technical condition and road conditions to the state of driver’s
health, who provides control commands and receives information about the results of their actions through
feedback channels and, according to changes in the situation, performs corrective actions [8]. Hence, the
reliability of the system depends on the ability to perceive and process information. The authors of the study
[9] assume that the root cause of errors is related to changes in the psychophysiological state. Correction of
this situation is seen in the strengthening of requirements for professional training of drivers [8]. Another study
[9] found that most road accidents are caused by a lack of awareness of drivers about the hazards and their
health consequences. The authors point out that the technical systems of the car do not often fail, and those
minor cases, again, are mostly related to the human factor. Thus, difficult situations on the road in which the
driver makes a mistake according to statistics occur once a month on average, which in the general sense leads
to an accident once every five years [10, 11]. It is proposed to correct this situation with the help of driver
behaviour planning theory, which is based on studies of traffic conditions, cultural habits, which allows finding
appropriate methods to supplement and adjust the driver's reaction to difficult situations [12].
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The authors of the paper [13] sought reasons for the errors using the method of "FMEA", which allowed
them to assess the driver's performance using a comprehensive indicator "transport operator specifications".
According to this indicator, you can determine the impact of all potential hazards during the transport process
on the probability of error. It is also possible to rank hazardous factors during road transportation of goods,
presented by the authors of the paper [14]. The authors based on a systematic approach to identifying the
hazards that occur during the transport process established the criticality of the system; after crossing it the
emergency occurs. On the other hand, an important component of the transportation process is to ensure the
reliability of logistics in the supply chain. The authors of the paper [15] showed the relationship between the
level of service and safety of the car based on the "FMEA" analysis method. This allowed the development of
recommendations to improve the reliability of transportation by reducing the number of failures, which is
calculated depending on the severity, occurrence and detection.

A radical solution to this problem of reducing the number of incidents in the "DARE" system is the
production by the industry of fully autonomous cars on artificial intelligence, which make independent
decisions based on the collection of the maximum amount of information about the environment. At the same
time, in order to strengthen the safety of such transportation, it remains possible to control the movement of
such V by transport operators [16].

From the analysis we can identify several main causes of RA, where the most significant share is the
change in physical or psychophysiological state of the driver during driving V (Fig. 2), characterized by:
fatigue from prolonged driving PB; deterioration of psychomotor reactions when driving PB from intense
changes in traffic intensity, the manifestation of fatigue from monotonous movements and being in a
monotonous working posture; change in emotional mood; loss of concentration; manifestation of aggression
towards passengers or other road users; dissatisfaction with the conditions of comfort in the workplace, etc.

94%

[ Road accidents that involve a change in the physical or
psychophysiological condition of a driver

B Road accidents that involve violations of traffic rules
and rules of operation of the vehicle

[l Other road accidents related to traffic violations by
pedestrians, passengers or due to unsatisfactory traffic conditions
Figure 2 - The groups of main reasons for committing RA

In addition, the deterioration of the physical health of the driver while driving V may change on the
basis of the symptoms of chronic disease, the sudden onset of a viral disease; residual signs of alcohol or drug
intoxication, from prolonged driving of PB without rest; the influence of harmful production factors during
PB driving: vibration, PB cab temperature, noise, dust, etc. [8-12].

AIM AND TASKS OF THE RESEARCH

The object of the research is the transport process of passenger road transportation.

The purpose of the research is to develop recommendations for reducing the probability of accidents during
passenger road transportation based on the analysis of the consequences of changes in the psychophysiological
states of the driver.

RESEARCH RESULTS

To assess the hazards, OR in the implementation of passenger road transport we will use the method of
expert assessments and the "FMEA" method. The use of this method is often the most economical, and
sometimes is the only possible way to assess the degree of OR for PB driver, in accordance with the
requirements [17-20].

Expert evaluation was performed by ranking, pairwise comparisons, direct evaluation of the constituent
factors of OR [17-20]. Ranking is the arrangement of objects (events, facts) in ascending or descending order
of OR. In pairwise comparison, experts compare all objects in pairs, select the best for each pair, then form
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new pairs and continue the comparison until one find the object with the best value. Pairwise comparison was
used in the analysis of a large group of objects. The evaluation was conducted by five experts. Three of them
are PB drivers with work experience 11, 17, 22 years respectively. And two other are scientists in the field of
transport technologies, with scientific degrees and experience of scientific work 18 and 28 years respectively.
After obtaining the results of expert evaluation of the factors that have the most significant impact on the
probability of RA, the average weight of the relevant indicators was determined by the relevant evaluation
criterion, the severity of the consequences of OR, by the formula [21]:

P=(Y,/2+Y, +Y, +...+Y, , +Y, 12)/(n —1) (1)

where P; is the average weight of the relevant expert evaluations of the relevant evaluation criterion; n; is the
number of expert assessments of the i-th group; Y1, Yo, ..., Yni-1, Yni are assessments that are determined by
experts in assessing the risk factors for RA.

The next step is to quantify the ORs that occur as a result of changes in the psychophysiological state of
the driver, while driving PB by the algorithm of the "FMEA" method, to identify possible inconsistencies and
causes of RA. The actions of experts according to the algorithm of the "FMEA" method (Fig. 3) are described
in detail in the standard [22].
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Figure 3 - Algorithm of experts' actions during OR evaluation [22]

The group of experts assesses three main risk factors for the regime of possible potential hazards: failure
severity ("'S"), occurrence ("O") and detection ("D"). The product of these components "'S", "O" and "D" allows
you to determine the value of the priority rank OR ("Risk priority number", hereinafter "RPN") by the formula
[22]:

RPN=S x O x D, 2)

The OR point obtained by the "FMEA" algorithm continues until the "RPN" priority rank value is fully
identified, indicating the highest OR values. The most influential factors are those in which the value of "RPN"
exceeds 150 points [22].

DISCUSSION OF THE RESEARCH RESULTS

The analysis of the causes of RA showed that the presence of hazard during movement V, which is due
to both internal and external factors, in most cases is only one of the elements of influence that leads to a traffic
accident. In most cases, RA occurs if the following condition is met:

"RA"="Hazard" + "Interaction" + "Catalyst", (3)
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where "Hazard" is potentially dangerous phenomenon that may cause harm to humans (weather conditions,
road conditions, PB breakdown); "Interaction” is compatible action of the subject with the object in which the
result of the action of one of them can lead to a dangerous state; "Catalyst" is a certain phenomenon that sets
the event in motion.

It is impossible to get into RA if all three of these elements do not exist. Of course, to protect the PB
driver from an accident, it is usually easiest to eliminate the component "interaction”, i.e. to refuse to perform
transport work. It is more difficult to eliminate the "hazard" component, especially if it is related to external
factors (weather conditions, other road users, road conditions, etc.). However, the most difficult to predict is
the "catalyst" component as being related to the psychophysiological state of the driver, which may change
due to different scenarios during the driving PB. For example, if you ask about the increase in the number of
accidents during driving V in low visibility or difficult weather conditions, the answer requires additional
information about the training, experience and psychophysiological condition of the driver to calculate the risk
of RA.

Let's analyse different scenarios during the management of PB to determine the meaning of the term
"catalyst".

Common situations that can lead to a PB collision include:

- bypassing an obstacle that is located on the roadway, which requires a quick response of the driver;

- loss of attention at a crossroads due to driver distractions while driving PB;

- PB overtaking manoeuvre to the oncoming lane, which requires driver's clear understanding of the
technical capabilities of their and oncoming V, as well as the corresponding emotional state,

- failure of PB technical systems, which requires appropriate control over the emotional state of the
driver and a clear algorithm to stop V.

- collision with a pedestrian due to lack of visibility or delay braking reactions to its appearance on the
roadway.

Determination of the most influential psychophysiological state of the PB driver, which is most likely
to lead to RA by the "FMEA" method and the method of expert assessments are given in tables 1. The
mentioned determination of risk factors, which are given in tables 2 were carried out on the basis of the analysis
[23-26]. From the analysis of the calculations it can be concluded that the highest level of OR, including the
threat to health and life of the driver PB is:

- OR, which is associated with psychophysiological stress due to the fact that PB is V of increased risk,
manifestation of fear, anxiety, doubt, insecurity,

- performing discrete work, which is associated with frequent changes in the beginning traffic and stops
(congestion of a large number of cars, traffic light regulation, etc.);

- fatigue from prolonged PB driving without rest.

This allows the development of preventive measures that will increase the safety of passenger road
transport. Figure 4 shows a diagram of the OR profile of a PB driver.

Table 1 Results of expert assessment of dangerous actions of PB driver

Expert evaluation criteria
Failure Consequences Severity
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L Psychophysiological stress due to the fact that PB is V increased risk., manifestation of fear, 6 7 7 7 7 3 9 9 8 9 3 3 7 8 8
anxiety, doubt, insecurity
2 Performing discrete v\url\‘“\whu.h is i with freq ges at start and stops (a 5 6 6 7 7 9 9 9 8 9 7 7 - 8 6
large number of cars, traffic light regulation, etc.)
3 Change of ps,\-’clmph}_/s‘mlorm_cal state as a l’Csll}l of PB dm‘mgl in the conditions of the 7 7 6 6 7 9 9 9 9 9 - 7 6 6 5
imposed rate and deficit of time (execution of the schedule of movement)
4 Change in psychophysiological state as a result of the temperament of the character of the 6 5 6 7 7 3 3 9 3 9 3 6 7 3 3
PB driver
5. The results ‘f' lhg mfluence &]I ham}lul production factors during the PB driving on the 2 4 5 3 3 3 3 3 8 3 - 6 6 7 6
psychophysiological state of the driver
6. Umugc.s in the psychophysiological state as a result of a sense of high responsibility for the 3 3 7 6 5 3 9 9 9 9 - 8 3 7 3
lives of passengers
7. | Manifestations of fatigue from prolonged PB driving without rest 6 8 8 7 7 9 8 9 9 8 9 9 9 7 9
8. | Deterioration of psychomotor reactions to changes in traffic intensity 5 6 5 4 4 8 8 7 8 8 7 7 6
9. Manifestation of fatigue from monotonous movements and staying in a monotonous 3 3 3 3 3 7 719 7 9 3 4 3 2 5
working posture for a long time
10. Flmnge in emotional mood as a result of aﬂcomrmm and high degree of readiness for action 3 6 3 3 3 6 7 5 9 9 4 4 i 4 5
in casc of an uucxpcclcd change in the traffic situation
11 | Loss of concentration due to uneven flow of information 5 6 5 4 4 8 8 7 8 8 6 7 6 7 6
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A change in the psychophysiological state due to the lack of PB driver’s confidence in that
14 | in the next moment there will be a pre-known element and there will be a pre-known traffic 5 6 5 4 4 8 8 7 8 8 6 7 6 7 6
situation.
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Table 2 The results of the evaluation of drivers’ OR by the "FMEA" method
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Figure 4 - The OR profile diagram of the driver PB figures from 1 to 14 correspond to the risk factors for
occurrence / violation of RA shown in table 1, 2

Without road safety measures it is impossible to reduce injuries caused by RA. In general, RAs occur
due to insufficient driver qualifications, carelessness, and inability to organize safe traffic due to the specifics
of PB driving, which is a complex problem that can be reduced by raising the awareness of road users. Thus,
most of the world's transport companies to address this issue implement various traffic safety management
systems (programs), which are based on three steps: plan, act, check that meets the requirements of the standard
[28].

Identifying the hazards associated with driving a car and assessing the associated ORs are key road
safety planning measures. These steps allow you to set priorities to ensure appropriate security measures. This
process should begin with the formation of the driver's understanding of the importance of anticipating certain
developments of situation, followed by the choice of tools that will avoid accidents or at least reduce OR. This,
in turn, will allow you to plan resources, actions, identify those responsible, control dates and track the
implementation of tasks.

From the above analysis it can be concluded that obtaining a driver's license is not a sufficient condition
for PB safe driving, it is necessary to check at least three other indicators: attitude, behaviour and understanding
of the dangers the driver will face while driving PB and the ability to avoid them. To do this it is recommended
to implement a program to monitor the effectiveness of solutions aimed at improving the safety and comfort
of PB drivers for the timely implementation of corrective decisions based on the assessment of intensity and
intensity of work.

Based on the analysis for determining the psychophysiological hazardous conditions of the PB driver,
the authors developed a checklist (Fig. 5) to assess the accumulation of fatigue through the definition of an

CYUUACH! TEXHOAOM B8 MAWWHOSYAYBAHHI TA TRPAHCAORT!, 2022, Nel (18)




© Cheberyachko S., Cheberyachko Yu., Deryugin O., Tretyak O., Bas . 2022

integrated assessment of the severity of work. Improving working conditions slows down the development of
fatigue of employees and improves their productivity.

STEP 1.
HAZARD
IDENTIFICATION

STEP 2.
DETERMINING
THE RISK LEVEL

RISK LEVEL

[k Low [ i [
I N S B

1.1 Number of hours of driving
per day, hours <4 6-7 K >9

STEP 3.
RISK CONTROL

Actual Defined
Value score

HAZARD FACTORS

1.2 Number of hours of driving

per week, hours 50

1.3 The driver’s job is subject to a
clear and understandable work
schedule

In most cases
Partially
There are certain sings
No schedule
Only in the daytime
In most cases
_ Only in the evening
Only in the daytime and in the evening
Irregular work (evening shifts)
Unforeseen at any time

12-13 <12
hours | hours

Hazard identification Determining the risk level Risk control
i Results
Defined

score

1.4 Work shifts occur (variability)

™1 Actual

value
EM PP H

Inconspicuous
Obviousl:

Hazard factors

1.5 Rest time between work shifts,
day (hours)

The magnitude of the force

> In summer, normal temperature
compared to the maximum value,%

In summer, temperature > 28°C
In autumn, In spring

1.6 The driver’s job is subject to a
clear and understandable work
schedule In winter, normal temperature
In winter, temperature » -30°C
Relaxed
Slowly
Normally
Quickened
With intensit

Perception of effort

Very Heavy | 1.7 Task speed
LOAD DURATION
Duration of effort for one working 1.8 Monotony of work: duration |
shift, (hours / per shift) of repeated operations, s
1.9 Number of movements per 3

| hour

Normal work
Completing of a simple (typical) task

Completing of difficult tasks

Speed of operations in comparison 110 Work intensity. Unforeseen

with the maximum value

Completing of difficult tasks in
conditions of time
Special responsibility
(there is time shortage)

Perception

Intense rhythm
Unbearable rhythm
WORK TIME

Load duration, (hours per shift) nmmu

TOTAL SCORE

WORK INTENSITY INDEX

The overall estimate of the intensity rate is determined by the formula.
According to the integrated indicator we determine the category of intensity of
work (IW) in compliance:

1.12 Exercise, kgxm/min
1.13 Vibration, MPC <

114 Noise, dB
115 Illumination, MPC m

1.16 Temperature of working
<
M

environment, °C
TOTAL SCORE
PSYCHOPHYSIOLOGICAL LOAD

Integral assessment of of psychophysiological load (PL), which involves
determining the impact of various harmful factors on the loss of ability to work

75-80 | 80-90
15-2,0 [three time
c

29-32/|33-35,
13-14 | 8-12

0
nes |
MPC
-35/

1.17 Concentration of toxic
substances, MPC

IW=L+LD+PW=+R+WT,

where L is load; LD is load duration; PW is pace of work; R is rate; WT is work time.

After calculating the JSI index, we obtain a general index of work intensity, the
interpretation of which is carried out using the appropriate criteria:

according to the following formula:
PL =19,7x - 1,6x%,

where x is the average score of all significant harmful factors in the workplace,

1. 18-27 - points: the production task is unlikely to lead to occupational diseases;
2. 28-44 - points: the production task will contribute to the gradual development
of occupational diseases;

which can be ranked based on the table. According to the integrated indicator,
we determine the category of psychophysiological load in accordance with:

3. 45-54 - points: the production task will probably cause occupational 1. < 18 points; 2.19-33 points; 3. 35-45 points;
4. 46-54 points; 5.55-59 points; 6. > 59 points.

diseases.
a) 0)
Figure 5 - Checklists to determine the psychophysiological state of a PB driver from the intensity and
intensity of work of drivers:
a) checklist to determine the intensity of work;
b) checklist to determine the psychophysiological load (developed by the authors)

CONCLUSIONS

1. It has been determined that the psychophysiological states of the PB driver in most cases lead to errors
and are the main catalyst, which together with the influence of hazard during the PB driving and the joint
action of the subject with the object to the incident. It is shown that in case of elimination of one of the given
components RA will not occur. Analysis of the causes of RA showed that the most likely catalyst for their
occurrence is the overestimation of their capabilities by the PB driver.

2. It is established that the psychophysiological stress, which is due to the fact that PB is the V of
increased risk, manifestation of fear, anxiety, doubt, insecurity; performing discrete work, which is associated
with frequent changes in the start of motion and stops (accumulation of a large number of cars, traffic light
regulation, etc.); change in the psychophysiological state as a result of PB driving in the conditions of the
imposed pace and lack of time (execution of the movement schedule) and manifestations of fatigue from
prolonged PB driving without rest.
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3. Checklists are offered to check the psychophysiological condition of the PB driver from the stress
and intensity of drivers' work, which take into account the influence of dangerous physical and
psychophysiological factors. They will provide for the provision and implementation of measures aimed at
eliminating and reducing the psychophysiological load, the emergence of occupational risks of the driver in
the performance of production activities.
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ncuxoqhizionoziunozo cmany 600is Ha 6e3NeKy RACANHCUPCLKUX ABMOMOOILTbHUX nepese3eHb

Besneka aBTOMOOITBHUX MACAKUPCHKUX MTEPEBE3EHB 3AIEKHUTH BiJl OCHOBHUX KIIFOYOBUX €JIEMEHTIB, SIKi
YTBOPIOIOTH CUCTEMY: BOJIH-aBTOMOO1JIb-IOpOTa-HABKOJMIIHE cepejoBulle. BiMoBa Oyb-sKOTO €IEMEHTY
i€l cucTeMu 30UTbITyE HMOBIPHICTH BUXOJY 11 3 HOPMaJbHOTO-(DYHKIIIOHAILHOTO CTaHy, a TOJIOBHE, CIPSIE
MiABUIICHHIO PU3UKY BUHUKHEHHS JOPOXXHBO-TpaHcopTHOI npuroau (mami — ATII). Tomy momyk muisxis,
AKi CHpSMOBaHI Ha 3HIKEHHA WMOBIPHOCTI BMHHMKHEHHs aBapiiHMX CHTyalidl M yac MacakKUPCbKHUX
AaBTOMOOUIFHMX IepeBe3eHh HAa OCHOBI aHANI3y HACHIJKIB 3MIHM IICHXO(]Ii310J0TIYHUX CTaHIiB BOJIis €
AKTYaJIbHUM 3aBJIaHHSIM.
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MeTo10 ToCTiIKEHHS € po3po0Ka peKOMEHIAIIIH 010 3HKEHHS WMOBIPHOCTI BHHUKHEHHS aBapiiHIX
CUTyaIliil TiJ dYac MacaKUPCHKUX aBTOMOOUTRHHX TIEPEBE3CHb HAa OCHOBI aHANI3y HACTIIKIB 3MiHH
rcuxo(izioNoriuHuX CTaHiB BOJis. [|Jis IpOBEACHHS JOCIiXKEHHS BUKOPUCTAHO METOJ €KCIIEPTHUX OILIHOK
ta metox "Failure Mode and Effects Analysis" (nani metox "FMEA"), sikuii BKiIt04a€e opraHi3aiiiiHi, JOTiuHi
1 MaTeMaTHKO-CTATUCTHUYHI TPOIIETyPH, IO CIIPSIMOBaHI Ha OTPUMaHHS BiJ ()axiBIiB-€KCIIEPTIB OIIHKH TIPO
(akTopn HeOe3meKkw, SKi BIUIMBAIOTh Ha 3MiHY IMCHXO(i310JOTIYHOrO CTaHy BOMIS MiX 4Yac KepyBaHHS
MacaXUPChKUM aBTOOYCOM, iX aHalli3 1 y3araJlbHEHHS OTPHMAaHUX pE3yJbTaTiB 3 METOK IiTOTOBKU
palioHATBHUX PIllICHb.

Busnaueno, o 3MiHu mcuxo(i3ioNorivHOTO CTaHy BOJIiS MPHU3BOAATH 10 3AIHNCHEHHS TIOMUJIOK MPH
KEepyBaHHI TAaCAKUPCHKUM aBTOOYCOM i SIBJISIFOTHCSI OCHOBHUM KaTasli3aTOPOM, SIKHI Pa3oM 3 pi3HOMaHITHUMHU
HeOe3neKkaMy Mij Jac yrnpasiiHHS TPAaHCIIOPTHUM 3acO000M Ta CYMICHOIO B3a€MOJI€I0 Cy0'ekTa 3 00'€KTOM -
MPU3BOJIUTE A0 MOPYIIEHHS MPaBHI JOPOXKHBOTO pyxy i B momambmomy - g0 JTIIL. ITokaszano, mo y pasi
YCYHEHHsI O/IHi€l 3 HaBeAeHUX ckianoBux, /I TII He BinOyneThcs.

BcranoBiieHo, 110 BTpaTa KOHIIGHTpAIlii yBard, 3MiHA EMOIIMHOTO CTaHy Ta IHTCHCUBHICTH
HaBaHTAKCHHS € OCHOBHUMH (DaKTOpaMH, SIKi BIUTMBAIOTH Ha TICHX0(1310JIOTTYHAN CTaH BOMIS MACAKUPCHKOTO
aBToOycy. Busnaueno 3anexxnicts BunukHeHHs [ T1I Bix HasBHOCTI KaTamizaTopa, HeOe3MmeKH, Ta B3aEMOJIT 3
Helo cy0’ekTa. 3alponoHOBaHO, B SIKOCTI KaTali3aTopa BUKOPHUCTOBYBATH PEakIilo BOis, IO 3aJIeKUTh Bij
3MiHH HOTO IICHX0(i310I0TTYHOTO CTaHy il Yac KepyBaHHS MACAKUPCHKUM aBTOOYCOM.
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