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Objective of the study was to justify the use of artificial intelligence in managing the process of precise coordination of the
actions of volleyball players.

Methods and structure of the study. The scientific work used the technology of planning and monitoring the dynamics of
development of the accuracy of coordination of the components of the first and second signal systems, the success of techni-
cal and tactical actions of volleyball players in training and competition conditions.

Results and conclusions. It was established that the use of artificial intelligence as a technology for managing the educational
process in volleyball made it possible to create conditions for variability and increase the coordination of functional and motor
systems; develop coordination abilities in leading sensory systems; stimulate the development of cognitive and intellectual
qualities, accompanying the actions with objective and urgent information of the second signaling system; ensure an effective
increase in the accuracy of technical and tactical actions and competitive game tension.

Keywords: artificial intelligence, first and second signaling systems, sensory information, coordination accuracy, useful

result.

Introduction. Perception and reflection of the
world, storage of important information, its analysis
and control of actions are carried out by the coordi-
nation apparatus of sensory systems and the memo-
ry function. A feature of sensory systems is the high
sensitivity of receptors. Excitation acts on sensory el-
ements, the sensitivity of receptors increases, condi-
tions are created for obtaining information about the
accuracy of spatial, temporal and force parameters
of actions and their implementation to achieve an im-
portant result. Processes in the body are information,
and images are elementary, sensory-perceptual, sec-
ondary - these are spatio-temporal signals, particular
forms of codes. Therefore, human activity is guided by
images of special environmental influences. This is the
basis for the mechanisms of training sensory systems
to environmental influences [1, 2, 4, 6,9, 11, 12].

To study human activity, it is necessary to under-
stand how information flows in systems, what is the
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result, how to evaluate behavior that satisfies needs
and reflects the mutual influence of the organism and
the environment. On this, a model of behavior is built,
the leading one for which is the non-change of the
sensory system, and the significance of the function
in achieving the result of the action, which the body
compares with the model of the result and its code is
formed, that is, the brain, reflects the output activity of
the whole organism, and not individual systems [1, 5,
7,8, 10].

It is known that the perception of signals that do
not have semantic restrictions depends on the capac-
ity of the learner and on familiarity with the signals. To
perform an action, the signal must carry information
from the sensory systems, with the mechanisms of
their sensitivity and interconnection, and then in verbal
form. The level of coordination is determined by: the
objectivity of information, the adequacy of its analy-
sis according to the situation, the formation of speech
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codes of the second signal system, the timeliness of
the implementation of actions, taking into account
corrections [1, 3, 5, 6, 7, 10].

Information analysis is the process of comprehend-
ing itand incorporating itinto the system of knowledge
and experience in solving problems. Action coordina-
tion training, together with the capabilities of the first
and second signal systems, leads to an increase in the
accuracy of the result and determines the effective-
ness of technical and tactical training. This is the pro-
cess of formation of knowledge, motor abilities, skills
and a hierarchical control system, where each level
ensures the implementation of an action of a certain
complexity. In this regard, mechanisms of reverse af-
ferentation with the participation of the first signaling
system are identified as the basis for reflecting the
world in sensory images - visual, auditory, vestibular,
muscular, motor, with anticipation of corrections re-
corded by the human brain [1, 3, 5, 6, 7, 10].

The visual sensory system is a function of activ-
ity that provides orientation and behavior of a person
in the environment. Its motor components carry the
basis of the load in coordinating actions in space, per-
ceiving in a range of speeds, sizes, and relationships.
When analyzing the vision system, signals are isolated
that lead from the encoding of pulse sequence infor-
mation to a spatial (typological) code. Describing a
signal with a set of features reduces information and
facilitates the assessment of the parameters of motor
landmarks in space and response actions. This sug-
gests that vision in the coordination of actions leads to
the following functions: signaling (environment, target
position), direct communication; control (action ex-
ecution) feedback. The final result of visual perception
is a subjective image of a real object [1, 2, 5].

The vestibular sensory system is an organ of
balance, plays a role in taking basic postures, posi-
tioning the head and body, participates in the forma-
tion of the fund of movements, ensures coordination
in space, and configures other systems to perform a
motor task. This gives the vestibular system a leading
role in behavior and in the development of sportsman-
ship [1, 5, 7].

The auditory sensory system is a meter of move-
ments in time - rhythm, tempo of actions and the «in-
dividual minute». Hearing evaluates the accuracy of
coordination of actions over time, reducing errors. An
effective method for developing a sense of time is to
count by ear using precise time references. The ath-
lete plans the technique and tactics of actions, rear-
ranges them, anticipating time points [5, 6, 7].

The musculoskeletal system plays a role in sen-
sory formations that transmit information about move-
ment - joint position, muscle length and tension. The
accuracy of muscle efforts is associated with the op-
timal tone of the nerve centers and the functioning of
the motor analyzer. For the central nervous system,
the ratio between sensory input and motor output is
on average 10:1. Therefore, when managing actions,
it is important to use means and methods of reducing
the number of effector parameters and simplifying in-
formation analysis [1, 10, 12].

The second signaling system is words and
speech that replace conditioned stimuli, a means of
human self-government. It was formed thanks to the
word, as a tool for orientation and general reflection
of the world in concepts, symbols, and images. Words
are distinguished from the first signals by sound, vis-
ual image, and semantic meaning. It is this meaning
of the word that refers to the second signal system,
which reflects the properties of objects and phenom-
ena. Speech is the ability of a person to communicate
using words with their meanings, sounds and signs,
based on vocal, auditory, visual and manual skills. The
function of external speech is expressed in its trans-
lation into internal mental speech that regulates be-
havior. Perception acquired the qualities of objectivity
and meaningfulness; attention has become voluntary;
logical memory; thinking verbally and abstractly. Sig-
nals are received by the senses and then translated
into virtual copies of real objects and phenomena in
the mind. The word, being a signal of the first signals,
constituted the second system of reality signals. It, as
the basis of consciousness and verbal-logical think-
ing, forms knowledge through words, connecting
fragments of information into a whole and regulating
human behavior. Training is important when a per-
son thinks about the movement, mentally performs it,
tells himself correctly, which helps to comprehend the
movement in general and in detail, and master it [6, 8].

The first and second signaling systems are in-
volved in controlling the temporal, spatial and power
parameters of actions, and accuracy depends on the
perception and specificity of the signals. Systems
model objects in the process of perception and re-
flection, where the word is the name of the object. If
we carry out an element-by-element projection of the
first system, we get the second, where the image of
the object of the first corresponds to the name in the
second. The brain reflects the world, creating models,
imposing a mastered pattern on the first image, intro-
ducing additional information - brief, understandable,
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semantic. This creates conditions for solving prob-
lems of world perception, where the second model,
which is more variable, transforms into the first with a
rigid model [1, 2, 3,6, 7, 8, 10, 12].

Human speech is the brain’s reflection of objects
and activities in the environment, which is considered
as a system of signals in development: the stage of
sound, semantic and gestural signals; the stage of
forming signs as a means of displaying and under-
standing the environment.

It is known that signal codes include speech pho-
nemes, realizing their perception and recognition.
Words and speech, reflecting the world, form a system
that plays a signaling and triggering role, biological and
social functions - cognition through actions and regu-
lation of influence on the world. This showed that oral
speech is not a collection of words, but a tool of thinking
and signals of subject content [1, 2, 3, 6, 7, 8, 10, 12].

The organization of control, in the form of compari-
son of objective information and subjective assess-
ment of activity, is included in the training of coordina-
tion of sensory systems.

Objective of the study was to justify the use of ar-
tificial intelligence in managing the process of precise
coordination of the actions of volleyball players.

Methods and structure of the study. The scien-
tific work used the technology of planning and moni-
toring the dynamics of development of the accuracy of
coordination of the components of the first and sec-
ond signal systems, the success of technical and tac-
tical actions of volleyball players in training and com-
petition conditions.

The spatiotemporal environment was designed to
be multifunctional, to influence sensory systems, and
variable, to ensure coordination of actions. A large da-
tabase on volleyball has been created (certificate No.
2023616017). During the classes, coordination ex-
ercises were performed on types of training at three

levels of complexity, accompanied by drawings, vid-
eos, audio materials and verbal codes, in the format
of visual and auditory signals using simulators with
feedback. This provided the sensory systems and the
second signal system of volleyball players with impor-
tant information.

The technology has been introduced into teach-
ing students at the State University named after. HM.
Berbekov of the Kabardino-Balkarian Republic. For
the work, an experiment was conducted with the par-
ticipation of 629 1st-3rd year students (251 boys, 378
girls). The effect in preparation was achieved thanks
to adequate perception of information and its prompt
analysis by sensory systems, which were successfully
measured, formulated and presented in conditional
codes of the second signaling system, allowing their
understanding, comparison and implementation. The
work used methods of literature analysis, computer
planning and monitoring, feedback simulators, and
mathematical statistics.

Results of the study and discussion. Artificial
intelligence technology was studied by the reaction
of the first and second signaling systems to the de-
veloping information space-time environment, by the
accuracy of coordination of actions, by the success
of mastering techniques and tactics, competitive ten-
sion, and by mastering the conceptual apparatus. By
controlling the development of the first and second
signaling systems, it was possible to mobilize poten-
tial capabilities, improve the accuracy of coordination
of volleyball players actions by 8,7% at p<0,05, and
understanding of verbal and speech support by 36,5%
at p<0,001 (Table 1).

Such stable coordination of the functioning of sys-
tems cumulatively increased the indicators of techni-
cal and tactical actions of volleyball players by 14,5%
(p<0,05) and competitive intensity by 11,5% (p<0,05)
(Table 2).

Table 1. Accuracy of functioning of the leading sensory systems of volleyball players
Students, % (m = 629)

1st course (m=183) 2nd year (m=208) 3rd year (m=238)

Contingent /
Systems

Credibility

Visual, 59,3+2,2 67,2+2,3 60,2+2,2 69,3+2,3 62,5+2,2 72,124 <0,05
8 parameters
Vestibular, 73,3+2,1 81,3+2,1 75,4+2 2 83,6%2,2 77,4+1,6 85,5+1,7 <0,05
2 parameters
Auditory, 76,8+1,7 85,2+1,8 77,417 87,1£1,8 79,6x1,4 89,0%+1,5 <0,05
2 parameters
Muscular, 62,9£2,0 70,9+2,5 63,4+2,1 72,1+2,7 66,6+2,1 75,3+2,5 <0,05
3 parameters
Second signal, 31,4%1,2 57,6+1,3 35,9+1,3 66,1%1,6 38,6%1,4 81,8+1,5 <0,001
90 terms

hitp://www.tpfk.ru




Technical and tactical

32,1£2,7

43,1+3,3

33,6+2,2

45,3+2,3 | 34,3+3,1 46,6£3,2 <0,05

Competitive tension 51,4+2,1|58,9+2,2

52,6+2,2

59,3+2,3 | 54,3£1,6 | 62,9+1,9 <0,05

Data from the coordination of sensory systems,
technical and tactical training and competitive game
tension showed a direct connection and a high level
of correlation - R = 0,534 < 0,749, which indicates the
benefits of artificial intelligence in the pedagogical
process of managing volleyball classes.

Conclusions. It has been established that the use
of artificial intelligence as a technology for manag-
ing the educational process in volleyball has made
it possible to create conditions for variability and in-
crease the coordination of functional and motor sys-
tems; develop coordination abilities in leading sensory
systems; stimulate the development of cognitive and
intellectual qualities, accompanying actions with ob-
jective and urgent information of the second signaling
system; ensure an effective increase in the accuracy
of technical and tactical actions and competitive game
tension.
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