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Introduction. Shift workers in the conditions of the 
northern regions experience an excessive load, which 
is aimed at restructuring and adapting body systems 
to function in new conditions [1].

One of the ways to prevent health disorders in this 
case is the involvement of the working population in 
organized sports and recreational activities [3, 6]. 
Recognition of the importance of this problem is re-
flected in the Decree “On the national goals and stra-
tegic objectives of the development of the Russian 
Federation for the period until 2024”, which sets the 
task of increasing the number of Russians systemati-
cally involved in physical culture and sports to 55%. 
Effective measures to implement the Decree are the 
national project “Sport is the norm of life.” One of the 
main directions of the project “Sport is the norm of 
life” is the implementation of an information and com-
munication campaign based on the use of modern au-
tomated technical means covering 70% of the popula-
tion to organize their sports and recreational activities 

[5]. The target audience for which state policy meas-
ures are aimed is also citizens of the middle and older 
age groups (working-age population), whose indica-
tors of involvement in systematic physical exercises 
for a number of reasons are lower than those of the 
younger generation [2].

The reasons for the low involvement of employees 
in organized physical culture and health-improving ac-
tivities lie in the lack of conditions for its implementa-
tion at most enterprises, the inadequacy of its provi-
sion with modern methodological developments, the 
lack of a systematic approach and effective models of 
its organization, and the underestimation of the capa-
bilities of modern technical means [4].

Objective of the study was to develop a model for 
organizing physical culture and health-improving activi-
ties of workers at remote industrial facilities based on 
information technology and evaluate its effectiveness.

Methods and structure of the study. Scientific 
work was carried out on the basis of enterprises of the 
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oil and gas complex located in the northern regions 
of the Siberian Federal District. In total, 500 people 
working on a rotational basis were examined - men 
aged 25 to 50 years. Questionnaire and testing meth-
ods were used (calculation of biological age, Rufier’s 
test, Stange’s test, Harvard step test), all tests were 
implemented remotely using the Google platform and 
mobile applications.

Results of the study and their discussion. The 
developed model is shown in Picture 1 and includes 
three blocks - diagnostic, organizational and activity 
and control. For each block, the main content is for-
mulated, the implementation technologies and the re-
sults that will be obtained in this block are determined.

Scheme of the model of organization of physical 
culture and health-improving activities of employees 
of remote industrial facilities based on information 
technologies

The main content of the diagnostic block is an as-
sessment of the level of health of employees of the 
enterprise, their physical activity in shift and inter-shift 
periods, as well as a description of the nature of work 
- physical activity, its nature and intensity, tempera-
ture conditions, forced postures and the presence of 
harmful factors. To solve the tasks, a questionnaire is 
used through the Google platform, as well as a num-
ber of functional tests performed using mobile appli-
cations - the calculation of biological age, the Rufier 
test, the Stange test, the Harvard step test. Based on 
the results of this block, a database was formed on in-
dividual health, physical activity and the nature of the 
work of employees, the needs for motor recreation 
were assessed, and a plan of physical culture and rec-
reational activities was determined.

The main content of the organizational and activ-
ity block was the organization of physical culture and 
recreational activities of employees of remote indus-
trial facilities using information technology. The struc-
ture of physical culture and health-improving work in-
cluded target, active and control-evaluation stages. A 
complex of exercises of various intensity and orienta-
tion was compiled, aimed at people with different lev-
els of health, physical activity and different nature of 
work. Algorithms for individual selection of exercises 
and the formation of physical culture and health pro-
grams were also developed, taking into account the 
results of the diagnostic block, as well as algorithms 
for current control in the process of implementing pro-
grams and correcting the intensity of the load. These 
algorithms were implemented as mobile applications 
for Android and IOS.

The control block was aimed at evaluating the ef-
fectiveness of the model implementation. It included 
both a questionnaire survey and objective monitoring 
of physical activity and the level of health of workers. 
For its implementation, a web portal was developed, 
which made it possible to provide information sup-
port to employees in planning, organizing, monitor-
ing and managing the training process. The portal 
includes the main sections: “Health and Healthy Life-
style”, “Exercise System”, “Control and Self-Con-
trol”, “Questionnaires”, “Forum and Chat”. The web 
portal allows you to organize the constant interaction 
of project participants with consultant-trainers and 
doctors, provides automatic processing of incoming 
information, issuance of recommendations to par-
ticipants and analytical reports to project managers 
and enterprises.

Content Implementation Results
Diagnostic block

Health status A set of simple tests per-
formed using a smartphone, 

entering the results into a 
Google spreadsheet

Database on individual 
health, physical activity 
and nature of work of 

employeesPhysical activity Questionnaire survey imple-
mented on the Google plat-

form
The nature of labor

Organizational and activity block

A set of exercises of various direc-
tions and loads

Mobile application for Android 
and IOS

Individual physical activ-
ity programs for employ-
ees, dynamic correction 

of their content and 
intensity based on the 

results of ongoing moni-
toring

Algorithm for individual selection of 
exercises, taking into account the 

results of diagnostics

Algorithm for load correction taking 
into account the results of current 

control
Control block

Monitoring the results of the imple-
mentation of the model

Questionnaire Experimental confirma-
tion of the effectiveness 

of the modelMonitoring of motor activity
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Conclusions. The proposed scheme of the organ-
ization model of physical culture and health-improving 
activities of employees of remote industrial facilities 
based on information technologies allows achieving 
the set goals. During the implementation of the organ-
izational and activity block, planning of various types 
and forms of physical exercises is carried out, taking 
into account the individual characteristics of health, 
physical activity and the nature of the work of employ-
ees. The result is a personalized training program. In 
the course of its implementation, an automated con-
trol over the state of students is carried out accord-
ing to the criteria presented in the control block of the 
model.

The implementation of the model of organization 
of physical culture and health-improving activities of 
workers at remote industrial facilities based on infor-
mation technology has confirmed its effectiveness 
in terms of improving the health and physical fitness 
of workers in remote northern regions, as well as in 
terms of forming motivations for physical activity and 
a healthy lifestyle.

The study was supported by the Development Pro-
gram of Tomsk State University (“Priority 2030”).
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Introduction. The PIRS technology and its various 
aspects have been repeatedly discussed in the pages 
of the journal [3, 5, 6]. Let us recall several aspects.

In team sports, the result - the difference between 
goals scored (S) and goals conceded (C) can be de-
composed into the differences Si - Ci that make up the 
team of players. For each player, the similarly created 
difference Si – Ci can be decomposed into differenc-
es Sij – Cij of this player in terms of 50 components 
(technical-tactical martial arts, TTMA) of the game 
[1]. For the convenience of work, these always paired 
numbers are translated into one number - the rating. 
It is convenient that these ratings allow you to com-
pare teams, players, players by game components for 
those teams that have not yet played with each other. 
A high degree of rating stability makes this possible.

Existing Instat, WyScout and other systems are 
forced to somehow work with the data of the team 
when it plays with the leader on his field and with the 
outsider on his own, which excludes the usefulness 

of their efforts. However, PIRS technology has a dif-
ficulty - it cannot be implemented online. As a rule, 
they get a miscalculation of the previous matches of 
both future opponents, after which the players of the 
ward team have to remember a lot of interactions and 
restrictions. The potential of the technology will be lev-
eled by different abilities of players to memorize and 
reproduce recommendations. However, we have not 
yet trained a convolutional neural network (CNN) to 
qualitatively recognize the technical and tactical mar-
tial arts of players. Therefore, the first part of PIRS was 
done traditionally. The novelty was in the connection of 
a voice prompt to the player’s micro-earphone, which 
was launched by the coach from among the solutions 
pre-formed by the computer.

Computer technologies are gradually being intro-
duced into sports. However, several problems stand in 
the way of this process. First of all, this is the ability to 
translate the image of a sports duel into technical and 
tactical actions, techniques performed, etc. The very 
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Abstract
Objective of the study was to evaluate the effectiveness of using the voice control of a basketball team during a 

match based on PIRS technology.
Methods and structure of the study. As part of this experiment, Nano City bluetooth box earpieces were used, 

operating on Bluetooth 5 within a radius of 200 meters in open space and 50 meters indoors. The following options were 
considered: the use of software that synchronizes sound from a computer to a smartphone (sound wire program), a 
collective call in any messenger, software for creating virtual channels for connecting sound transmission devices for a 
computer (VAC control panel, Audio repeater).

Results and conclusions. For the experiment, we took the game of student combined institutes of Yekaterinburg. 
The unprofessional status of the players made the job difficult. Also, difficulties arose with unexpected substitutions or 
arrangements for the opponent, since a recalculation of all parameters was required. Some of the players could not adapt 
to the novelty during the match. It was possible to translate into real action only 36% of the recommended combinations. 
Nevertheless, we got a result 14 points better than when the same teams played a month earlier.

Keywords: basketball, tactics, computer coach.
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