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Introduction. The modern era of digitalization of 

society dictates new formats for the implementation 

of all spheres of human life. Sport, as one of the im-

portant components of social interaction, does not 

remain aloof from these changes. Recently, more 

and more attention is paid to sports with the use of 

the latest technical means and the inclusion of ele-

ments of digital reality in sports and training activi-

ties [1, 3]. An example characterizing these trends 

is the International Multisport Tournament planned 

for February 2024 in the concept of digital "Games 

of the Future", which will be held in Kazan. The con-

cept of digital in a generalized sense refers to the 

unification of competitive activity in the physical and 

digital dimensions [2, 4]. Competitions of the new 

format actualize for science and practice a lot of is-

sues related to the training of cyber - and digital - 

athletes [5, 6].

Objective of the study was to conduct a com-

parative analysis of the psychophysiological char-

acteristics of cybersportsmen and unprepared per-

sons during intense gaming activity.

Methods and structure of the study. The work 

represents the first preparatory stage of an interdis-

ciplinary study of digital sports activities. This stage 

was implemented from September to December 

2022 at the National Research Tomsk State Univer-

sity, with the involvement of teams of e-sportsmen 

of the city and students of the Faculty of Physical 

Education of this educational institution. In total, 

40 athletes took part in the study, 20 of them are e-

sportsmen and 20 athletes of various sports, who 

are students of the Faculty of Physical Education 

of the National Research Tomsk State University. At 

the same time, the students were offered to master 

gaming activities similar to eSports for the duration 
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of the experiment, and further in the work they will 

be designated as “beginners”.

It should be noted that in the absence of experi-

ence in e-sports, the subjects of this group were all 

active athletes of various sports, such as football, 

athletics, swimming, and others. Differentiation by 

sport and gender were not considered at this stage. 

The age of all participants corresponded to the pe-

riod from 18 to 22 years.

One of the central tasks of the research stage 

was identified - the search for solutions to prevent 

such a condition as the “tilt effect”, which is most 

often manifested in team cyber and digital sports 

disciplines. The very concept of "tilt" is now part 

of the slang in eSports, borrowed from the lan-

guage of poker players. In the future, a theoretical 

study of this definition is required; at the time of 

the study, we adopted the terminology "tilt effect" 

to denote the considered state of the player. In the 

team disciplines of digital sports, victory equally 

depends on each of the players. A mistake by one 

of the participants can lead to the fact that other 

members of the team begin to follow the actions of 

the allies, and not their own game. First, emotions 

capture the e-sportsman, and then the “tilt effect” 

makes him focus too much on details and specific 

actions. The course of the game does not fit into 

the framework of prepared plans, causes a nega-

tive reaction from the player, additional resources 

are spent in order to build a new strategy of behav-

ior. All this greatly affects the performance of the 

game.

This study was aimed at the primary assessment 

of the stress resistance of athletes and the specif-

ics of their reactions in order to predict and further 

prevent the "tilt effect".

As the main methods, three standard train-

ing tests of e-sportsmen were used: exactaiming, 

flickaiming, press reaction and their indicators were 

studied. The selected set of neurophysiological 

studies was aimed at identifying the differences be-

tween professional e-sports athletes and athletes 

"beginners" of e-sports. Techniques such as the 

Luscher test, tapping test, noise immunity tests, 

and simple visual-motor reaction were used.

Results of the study and their discussion. Ac-

cording to the results of tapping testing, the begin-

ners were found to have a pronounced weakness 

of the nervous system, while the performance of 

e-sportsmen was better. At the same time, the av-

erage number of strokes among the respondents 

differed slightly. According to the results of testing 

a simple visual-motor reaction, a higher speed of 

sensorimotor reaction was observed in e-sports-

men, but a slightly lower level of functionality. In 

our opinion, this may be due to the depletion of re-

serves for excessive fussiness in some actions. The 

test "flickaiming" allows you to evaluate the speed 

of hand movement with a reverse return to the point 

of origin of movement. The respondent must hit the 

target and return with the cursor to the center of the 

screen.

Based on the results of testing, it was found that 

e-sportsmen have a fairly high rate of hitting a tar-

get and a high percentage of hits, but the number of 

misses and losses of targets remained high. This is 

due to the rather high speed of response to the ap-

pearance of targets, but not sufficient accuracy of 

its destruction.

The next test was precision aiming, where you 

need to hit an increasing target that can appear 

anywhere on the screen. As a result, a high level of 

misses among professionals was confirmed with a 

fairly high speed of hitting targets.

In the "pressreaction" test, the speed of press-

ing the buttons of a computer mouse is calculated 

when a target suddenly appears, and cybersports-

men also showed a high level of response in it (see 

figure).

According to the psychophysiological study, cy-

bersportsmen showed a low level of anxiety and lack 

of discomfort, which is explained by their presence 

in their own environment, while beginners were par-

tially unstable and felt anxiety and discomfort. Ac-

cording to the test for noise immunity, a fairly high 

level of the average reaction time of cybersports-
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men was established, but a large number of errors 

were also revealed, primarily errors of lead.

Conclusions. Based on the results of the study, 

the main hypotheses about the behavior of cyber-

sportsmen in the framework of the training process 

were put forward. Recommendations were given 

on the further development of the training process, 

namely the inclusion of additional means of physi-

cal activity in the training regimen, such as table 

tennis, basketball, aerobics, and training using VR 

technologies. The inclusion of psychological prac-

tices in the training regimen will also reduce the 

level of stress among esports athletes and will al-

low developing individual methods for getting out of 

the “tilt effect” state for each athlete. Adding new 

methods to the further stages of the study, such 

as oculography (eye tracker), photoplethysmogra-

phy (assessment of the level of anxiety and stress), 

EEG (synchronization within the team), CIG (exces-

sive reaction tracking) will significantly improve the 

training process of cyber and digital athletes and 

increase efficiency application and accuracy of di-

agnosing the upcoming "tilt effect".

The study was supported by the Development 

Program of Tomsk State University (Priority 2030).
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