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ABSTRACT

This article presents the functional possibilities of conducting laboratory exercises in the
virtual state of "Automobile theory", which is considered the main basic science for the
undergraduate education of vehicle engineering in the context of the TechVLab program.
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INTRODUCTION

Computer modeling of phenomena and processes is one of the promising directions of
introduction of modern information technologies in education. Computer models are
compatible with the content of a traditional lesson and help the teacher to display many effects
on the computer screen, organize new, non-traditional learning activities for students. The
transition to a developed economic knowledge and information society is based on the concept
of consistent (continuous) lifelong learning. Undoubtedly, an important role in this process is
allocated to electronic education. Free access to various information and educational resources
on the network, a new type of social interaction provided by web 2.0 technologies. Obviously,
rapidly developing information technologies require innovative approaches in educational
management [1,4,5].

The essence of the concept of "virtual laboratory" is to express a set of hardware and software
tools added to a regular computer, which gives the possibility to work on a computer with the
help of a virtual tool that is a component (like working with an ordinary electronic device). An
important part of the virtual instrument and virtual laboratory is a software tool with an
effective graphical user interface (that is, providing a convenient, interactive mode of user
interaction with the computer) in the form of visual graphic samples in the usual subject area
with a graphical menu system|[2,6].

Virtual — (Virtualis - possible) - an imaginary object or a state that does not exist in reality, but
can occur under certain conditions. Under the influence of information technologies, the term
"virtuality” acquired a new meaning related to virtual reality. In this case, "virtuality" is
understood as a certain condition that eliminates the difference between the real and the
imaginary (virtual) world.

According to A. V. Trukhin, a virtual laboratory is a software-hardware complex that allows
conducting experiments without real (real) equipment used in the laboratory. In this case, it is
understood that, firstly, it is a remote laboratory containing a real laboratory, hardware and
software, as well as means of communication, and secondly, all processes are simulated using
a computer [3,7,8].
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Based on the above, it is necessary to use modern pedagogical technologies in conducting
laboratory classes in the subject “Automobile theory”, which is considered the main basic
science for the educational direction of 60711400 - vehicle engineering in the higher education
system. Therefore, as we know, laboratory equipment and road conditions are necessary for
laboratory training in the field of vehicle engineering. This requires a lot of inconvenience and
a lot of money. Therefore, it is possible to conduct these trainings with the help of virtual
laboratories using modern pedagogical technologies and methods.

It is possible to carry out laboratory works from the subject of "Automobile theory" such as
"Determining the passability of a vehicle over road obstacles”, "Determining the total resistance
of the road", "Determining the lateral stability of the vehicle" in a virtual state. The TechVLab
program was developed to conduct these laboratory exercises. With this program, there are
several functional options for virtual laboratory exercises. In particular, let's consider the
functional possibilities of the laboratory exercise "Determining the total resistance of the road"

from the subject "Structure and theory of vehicles" (Fig. 1).
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Fig.1. Virtual laboratory work “Determining the total resistance of the road”

With the help of TechVLab software, a special experiment to determine the angle of the car can
be determined by applying force to the front of the car with the help of scale stones pulled by a
rope. The student of this enters the parameters of the car into this program. For example, car
wheel radius, total weight, base, wheelbase, height, road condition, car type and slope angle are
entered in special cells. After that, the car is placed on the test track at a certain angle. Scale
stones pulled by a special rope in front of the car are gradually increased. This process is
continued until the first start of the car. As a result of the experiment, the slope force of the car
overcoming the slope at a certain angle, the force resisting the rolling, the resistance coefficients
and the total resistance forces of the road are determined (Fig. 2).
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Fig.2. Virtual laboratory work “Determining the total resistance of the road”

CONCLUSION

In conclusion, with the help of this program, a student can perform laboratory exercises in a

virtual state. An engineering student can get accurate solutions and results with the help of the

functionality of this lab work. You can perform this process several times and using different
methods and compare the results. It helps engineer pedagogues to develop professional
competencies.
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