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—  determine the type of source of UV radiation that will provide uninterrupted
emission of radiation under conditions of vibration, different acceleration and impact;

—  optimize the placement of the UV radiation source to reduce the size and
number of «dead zones» in which the radiation does not fall, and determine the
radiation power that will ensure the energy-efficient disintegration of toxicants,
depending on their composition and content in air mixtures.
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While organizing the process of learning practical driving, a considerable role is
played by the choice of the venue, namely the choice of playground or a fully-fledged
route in the city. Typically, in primary classes, such training takes place at separate
sites of specialized racetracks. As the practical skills are consolidated, the
combination of skillful application of theoretical knowledge of learning becomes a
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more complex plane of practical driving, namely learning to drive a car on the roads
under different road conditions.

Given the above, it can be noted that practical driving training can take place on
several routes that differ from each other by a number of criteria. The consideration
of these criteria when choosing a training route is an important practical task that
determines the importance of this topic.

The generally accepted approach to choosing a training route is based on the
classical mathematical problem of determining a circular route that passes through
several points, provided that each point is passed through only once and the end point
coincides with the initial one [2, p. 127; 3, p. 63]. A more complex principle of the
multicriteria approach was considered in papers [4, p. 74; 5, p. 68]. In view of the
above, it is proposed to consider the choice of a training route in terms of logistics,
taking into account the qualitative and quantitative indicators [7; 8].

In order to solve the problem of choosing a training route, 12 criteria have been
developed that satisfy the requirements of the system characterizing road safety
«Driver-Car-Road-Environment» [3, p. 56].

There are criteria that characterize the learner-driver:

- the qualification of the learner-driver(level of theoretical knowledge and practical
skills);

- psychological and emotional state of the learner-driver, depending on the traffic
conditions in the traffic flow.

The criteria that characterize the training car include:

- correspondence of the technical characteristics of the educational vehicle (overall
dimensions);

- compliance of the technical condition with the requirements of the legislation;

- actual movement speed.

The criteria characterizing road conditions include:

- visibility in the direction;

- type and condition of the road surface;

- availability of means of traffic organization and their condition (road signs and
marking);

- total length of ascents and descents with a slope of more than 40%.

The criteria that characterize the environment include:

- natural and climatic conditions (time of year, weather conditions);

-complexity of route configurations (organization of crossroads, pedestrian
crossings, public transport stops, etc.);

- traffic flow intensity.

Using the expert evaluation method, 20 experts determined the rank of each of the
criteria. Due to this the most significant criterion is the highest value of rank.

The rank estimates obtained from all the questionnaires were entered into a
spreadsheet to further determine the consistency of the Kendel coefficient and
Pearson's criterion, and the values of the weights of each criterion were calculated.
Average rank sums for all criteria, deviations and squared deviations of rank sums for
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each criterion were calculated relative to the average rank sums for all criteria for
each expert group.

According to the obtained rank estimates of the criteria, the values of Kendel's
coefficient of concordance W = 0.61> 0.6 and Pearson's criterion x * 2 = 198.7> 22 .4
are obtained, which satisfies the conditions of agreement of experts' opinions. Of all
the weights determined, y; there were distinguished by all criteria the most significant
ones that satisfy the condition y;> 1 / n, where n = 12 is the number of evaluation
criteria.

The results of calculations of the values of the weight coefficients of each criterion
y; are presented in Figure 1.
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Figure 1. Diagram of the values of the coefficients of the weights
of the criteria that influence the choice of study route

To determine all possible alternatives to the educational route of traffic and to
evaluate them, it is necessary to calculate the final integral indicator. The calculations
are performed on the basis of the methodology specified in [4, p. 124]. By this
method, all the criteria are divided into three groups: quantitative, qualitative and
relational, which increase the objectivity of the selection process. Qualitative
indicators are obtained on the basis of statistical, reporting and reference data and are
evaluated on a three-point scale: 1 — excellent, 2 — good, 3 — satisfactory.

The desirability function [4, p. 130] is used to reduce qualitative indicators to
quantitative expression. To evaluate alternatives of routes by quantitative and
qualitative indicators [4, p. 135], for each criterion a reference value is selected —
maximum or minimum, depending on its influence on the overall assessment, and its
relative value is calculated.

The total integral index K|, is calculated by the expression:
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K, = ZKi VYio — max

i=1
where K, is the arithmetic mean score in the i-go criterion provided by the experts;
Vio 18 the weighting factor of the i-th criterion.

The steps of choosing a training route are shown in Figure 2 where the final
training route is chosen by the largest values of the integral indicators.
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Figure 2. Structural-logical scheme of choosing the educational route
of movement

In this paper, there has been developed a scheme that allows to choose from
several alternatives the optimal educational route of movement. It should be noted
that this approach takes into account the criteria stipulated by the Driver-Car-Road-
Environment system.
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The exhaustion of traditional fuel resources and environmental degradation adds
relevance to research on renewable and alternative energy and the need to bring
environmentally friendly energy sources to the energy balance of Ukraine.
A promising direction is the use of heat of solar energy for communal heat supply,
which can provide large heat needs even in temperate climates. Basically, methods
for using the thermal energy of the sun as a whole are cost-effective, but the
proportion of thermal solar energy is quite small. It is possible to significantly
increase the efficiency of the use of solar energy in the presence of a seasonal heat
accumulator of large thermal capacity. The problem of excess heat in the summer,
when the demand for it is reduced, is relevant for existing heat-generating enterprises
(CHP). It can also be solved by accumulating these surpluses with their further use in
the heating period [1, p. 44; 2, p. 58].

To reduce the unit cost of 1 GJ of stored heat, the efficient design of the heat
accumulator should have minimal heat loss to the environment. When choosing the
shape of the heat accumulator in the plan, you should try to simplify its shape as
much as possible. Since the greatest heat loss occurs through the walls, it is desirable
that their surface area is the smallest. It is well known that with the same volume, the
ball has the smallest surface area. However, it 1s not rational to build a heat
accumulator in the form of a ball in an effort to significantly reduce heat loss, since it
1s very difficult to calculate and constructively execute a spherical heat accumulator.
For real construction, the configuration of a heat accumulator in the form of a cube is
best suited, since the outer surface area is the smallest in it, so for further calculations
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