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Abstract. The article presents a structural diagram of the driver's activity
associated with driving a car, identifies the factors that affect the reliability
of the driver's actions, contributing to the prediction of road accidents in
road transport, and addresses the issues of indicators of actions performed
when driving a car in the system of professional training of drivers. The
article presents the methodology of training on the training complex, which
allows you to determine the indicator of professional skill of safe driving,
focused on creating a structure of the main elements that affect the quality
of safe behavior on the road and the reliability of the actions performed
associated with the preparation for independent work.

1 Introduction
The driver, as the operator of the «Driver-Car-Road-Environment» system, receives the
main information from the road section on which he is driving, while the change of events
forms a response to a variety of road situations [1]. Guided by the incoming information,
the driver chooses the best way to respond, performs maneuvers, and monitors the
development of road situations [2-5].
At the same time, the reliability of the actions performed is determined by the
professional qualities of the driver's activity, and depends on the skills (qualities) that the
candidate has as a result of training in the training center (sensation, perception, attention,
thinking, memory, emotional component). Professional reliability is achieved through
training in the course of training and subsequent professional activities [6, 7].
The reliability indicator depends on the personal qualities of the student enrolled in the
training course, the level of qualification of the teaching staff, the ability to correctly
choose the methods and means of training, taking into account the individual approach [8].
The general scheme of reliability of the formed skills of driving activity related to driving a
vehicle is presented in figure 1.
Consider the main activities of the driver to drive a car on the roads. Driving the car is
carried out due to the impact on the controls (steering wheel, throttle drive, clutch and brake
pedals, gear lever, turn indicator toggle switch, etc.). From the point of view of the
formation of professional training of the candidate for drivers, the impact skills should be

*

Corresponding author: ganek09@rambler.ru

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative
Commons Attribution License 4.0 (http://creativecommons.org/licenses/by/4.0/).

MATEC Web of Conferences 341, 00024 (2021)
ITMTS 2021

https://doi.org/10.1051/matecconf/202134100024

brought to automatism excluding eye contact. The formation of these skills is carried out at
the stage
attachment to the car.
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Fig. 1. Block diagram of the driver's driving activity

When driving a vehicle, the driver must have the skills to read the indicators from the
instrument panel. This is necessary for analyzing the technical condition and operating
mode of the engine, units and systems of the car. For the correct assessment of a candidate
driver in the course of training, it is necessary to acquire knowledge about the requirements
for the device of the car, the assessment of the readiness of the skill is carried out according
to the results of an oral survey.
The formation of the skill of driving a car associated with the choice of speed,
performing maneuvers, analyzing dimensions contributes to a comprehensive assessment of
the development of the road traffic situation (RTS). The assessment of the skill associated
with the technique of driving a vehicle is carried out by inference, based on the analysis of
visual sensations of changing events occurring on the road. At the same time, the driver in
the process of control forms a system of motor, sensory, and mental skills and abilities
necessary for professional activity.
The driver's assessment of his position in the car is carried out through feelings of
discomfort or fatigue, the appearance of errors, and the performance of additional
maneuvers. The need to assess the placement in the car contributes to the creation of a level
of comfort, which has a significant impact on performance and reduces fatigue, including
the microclimate affects the perception of the surrounding reality.
The assessment of visibility from the driver's seat is based on the assessment of the
border and angle of view, the operational condition of the front, rear and side windows,
rear-view mirrors of the car.
The driver's sense of the dimensions of the driven car is an important skill necessary in
any traffic accident, especially when driving in traffic, when overtaking, detouring, and
oncoming traffic. One of the components of the «sense» of dimensions is the ability to
estimate distances to objects.
Currently, the skill of assessing road traffic situations and predicting development is
formed by drivers through self-training, as a result of practical independent activity, since
training in the training center is carried out at the level of theoretical training and depends
on the material base and experience of the teacher. Training in the assessment and
prediction of DTS should be included in the training course «Fundamentals of Vehicle
Management», which is based on the psychological mechanism of information perception.
Forecasting the development of the road situation consists in determining the likely
position of vehicles, the actions of other road users, determining the trajectory of
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movement, etc. Traffic safety activities will depend on the level (speed) of the change in the
forecast of non-compliance with the real development of the RTS and the value of the
correct decision-making [9-11].
The purpose of this work is to improve the methods of training candidates for drivers,
with the use of a training complex in the system of professional training, which has a
positive impact on the safe driving of a vehicle in various road situations.

2 Materials and methods
Considering the conditions for the occurrence of road accidents, it can be argued that the
events that occur on the road are characterized by insufficient professional skill of the
driver [12].
The formation of the necessary qualities of a candidate for a driver is a rather complex
process and requires a differentiated division depending on the category of training, as well
as the specifics of further work figure 2.

Fig. 1. Block diagram of the system of professional training of candidates for drivers in training
centers

Professional training and retraining of drivers is a multi-level system, the construction
of which is possible only through gradual development and improvement. Methodological
support is built in such a way that the initial level of training is uniform for all categories
and subcategory, retraining is carried out taking into account the initial experience and
characteristics of vehicles.
Achieving the set conditions for all drivers is currently quite difficult, and it is not
economically feasible. When building training methods, modern programs are based on the
conditions for ensuring road safety, without taking into account the factors that affect the
safety of the most vulnerable participant of the driver.
To do this, candidates for drivers must be divided into five main groups. The first group
includes initial training and retraining for vehicles of category B, (B1), C, (C1). The second
group carries out initial training retraining of category D, (D1) related to the movement of
buses without passengers. The third group is drivers carrying dangerous goods or carrying
passengers. The fourth group carries out the transportation of "special" large-sized cargo or
long-distance transportation. The fifth group is drivers working on vehicles of operational
services [4].
The essence of the professional skill of safe driving involves the creation of a structure
of the main elements that affect the quality of safe behavior on the road:
               RTS;
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processing;
  ision;
    
   
These elements allow you to determine the driver's qualifications aimed at identifying
dangerous road situations when driving in real time.
To achieve professional mastery of safe driving, according to A. . Puni, it is necessary
to introduce special devices, stands, and training complexes into the process of training
candidates for drivers, which allow them to develop professionally important qualities
necessary for the driver. In the works of E. S. Tsygankov, the use of training complexes in
the training system of racing athletes helps to analyze training tracks to the smallest detail,
to assess in detail the space and time for making a decision.
At the same time, the existing training methods do not provide for the use of training
complexes in the preparation of candidates for drivers, but are only of a recommendatory
nature, which does not allow us to form the necessary skills for safe driving in full [13-14].
The training complex allows you to use the method of mental performance of the
presented exercise "mental replay of the road situation" of the main actions, including
modeling actions in critical situations and repeatedly playing road situations with an
analysis of the actions performed.
The analysis of labor activity shows that the performed operations are described by a
number of indicators of psycho physiological qualities. The main indicator that determines
the suitability of a candidate for a driver is the number of mistakes made during the
execution of training actions and is determined by the expression (1):
a

N  ¦ ai ri
i 0

y

,
(1)
t
where N is the number of actions performed in i time; a i – the value of the error made in
penalty points; r i – the total number of errors; t – time to complete training actions.
The mathematical model is valid for a set of training in which statistical methods can be
applied. With individual training, the assessment of the readiness criterion does not allow
you to evaluate professional qualities if there is no individual training trajectory.

3 Results and Discussion
The study conducted in [15] allowed us to establish the optimal training complex for
training candidates for drivers. Further work was carried out on the basis of the training
centre with the use of the automobile simulator «Fast and Furious», training of candidates
for drivers of category "B" of two groups the first experimental group (20 people), the
second control group (24 people) training was carried out according to the traditional
training methods. The criterion of the quality indicator of professional skill reliability was
determined according to the results of the practical exam.
The process of initial training took place in three stages: at the first stage, the main
methods of action by the control bodies were studied, at the second stage, there is training
in driving in various road traffic situations, the third stage of training in driving from the
point of view of traffic safety was carried out on the analysis of critical actions (emergency
situations).
According to the results of the study, candidates for drivers who were trained with the
use of training complexes successfully passed the exam from the first time by 30% better in
relation to the control group.
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4 Conclusion
In the course of observation, it was found that the training of actions in difficult critical
situations is the use of automobile simulators. Simulators allow you to repeatedly simulate
road situations, which will allow you to form the driving qualities necessary for safe
behavior on the road, contribute to the elimination of virtual errors that are detected in
candidates for drivers when driving a vehicle in simulated road conditions.
The integrated use of car simulators in the training of candidates for drivers with a
smooth transition to real road conditions, allows increasing the reliability of future drivers
trained in training centers.
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