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Information technologies penetrate into all aspects of the training process, from
analyzing players' movements to developing tactical strategies and modeling
game situations. Therefore, the use of modern IT in volleyball classes to
implement differentiated methods of improving the physical fitness of female
students is an interesting and urgent problem that requires a comprehensive
analysis of possible IT solutions. The purpose of the study is to characterize the
technologies that can be used in volleyball classes to implement differentiated
methods of improving players' physical fitness. The study used a comparative
analysis of approaches to IT use in volleyball, presented in scientific
publications, and a content analysis of Internet resources that describe digital
tools used by athletes and coaches to support volleyball training today.
Implementing such tools as video analysis, biomechanical sensors, artificial
intelligence, virtual reality, and machine learning is described. It is confirmed
that their use allows to record indicators and adapt the load, technique, and
training strategy to a particular athlete. Video analysis makes it possible to
study a player's movement technique in detail, compare it with reference
samples, and identify errors that may not be noticeable during standard training,
which can form the basis for developing individual corrective exercises to
eliminate weaknesses. Motion sensors and biomechanical analysis objectively
assess physical performance, such as reaction time, jumping power, or kicking
accuracy. This data allows us to determine each player's training level and
form groups with similar needs. Artificial intelligence and machine learning
enable automating the analysis of large data sets, predicting the effectiveness
of various training programs, and offering optimal solutions for each player.
Virtual reality technologies create simulated game situations where players
can practice specific skills in a controlled environment. It has been proven that
using such technologies is especially useful for differentiating training.
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Iadopmaniitni TexHONOTl NPOHHKAIOTE y BCI ACHEKTH TPEHYBAIBLHOIO
MPOIIECY — BiJl aHATI3y PYyXiB TPaBIIiB JJO pO3pOOICHHS TAKTUYHUX CTpaTerii
Ta MOJCNIOBAaHHA irpoBux curyariil. Tomy Bukopucranus cydacHux IT
Ha 3aHATTAX 13 Bomeibomy it peamizamii AugepeHLiHOBaHUX METOTUK
YIOCKOHANICHHS (DI3MYHOI MiATOTOBKH CTYJACHTOK € I[IKaBOK 1 BOJHOYAC
AKTyaJbHOIO IPOOJIEMOI0, U BHUPIMICHHS SKO1 MOTpiOeH yceOidHnit aHami3
MoxJuBHX IT-pimeHs. MeToro JOCHiKEeHHS € XapaKTepUCTHKA TEXHOJIOTIH,
SKi MOXXHAa BHKOPHCTOBYBaTM Ha 3aHATTAX 13 BoJeHOomy mis peamizarii
IU(EepeHIiioBaHNX ~ METOAMK  YIOCKOHANEHHS  (Di3MYHOi  ITiATOTOBKH
TpaBiliB. MeTONIOM JOCIiPKEHHSI CTaB KOMITAPAaTUBHUU aHaNi3 MiJIXOIiB JI0
BukopuctanHs [T y Boneit0ori, sknii mpecTaBiIeHu y HAyKOBHX ITyONiKaIlisX,
Ta KOHTEHT-aHaJi3 [HTepHeT-pecypciB, SKi OMHUCYIOTh TH(POBI IHCTPYMEHTH,
110 BUKOPHUCTOBYIOTHCSI CIIOPTCMEHAMH i TpEeHEepaMH JJIisi CYNPOBOLY 3aHSTh
BoJeiiboioM cporofHi. OmmcaHo BIPOBAIKCHHS TaKUX IHCTPYMEHTIB,
SK BijeoaHai3, OiOMEXaHiYHI JaTYUKH, IITyYHHH IHTEJCKT, BipTyaibHa
peaNBHICTh 1 MalllMHHE HaB4YaHHS. [liITBEpKeHO, M0 iX BUKOPUCTAHHS Ja€
3MOTY He JIHIIe PiKCyBaTH OKA3HHUKH, a i aJJaTyBaTH HABaHTAXKEHHS, TEXHIKY
Ta CTparerito TpeHyBaHb ITiJl KOHKPETHOTO CIIOpPTCMeHa. BineoaHamiz mae
3MOTY I€TaJIFHO BUBYATH TEXHIKY PyXiB IpaBIs, TOPIBHIOBATH ii 3 CTAJIOHHUMHU
3pa3kaMu Ta BUSBJSATH TOMHWJIKH, SKi MOXYTh OyTH HETIOMITHUMH ITiJ] 4ac
CTaHJAPTHOTO TPEHYBaHHS, IO MOXE CTaTH OCHOBOIO JUIS PO3POOICHHS
1HIMBITyaTbHAX KOPEKIIMHUX BIIPaB, CIPSIMOBAaHUX Ha YCYHEHHS CIIA0KUX
Micip. JlaTankn pyxy Ta OloMexaHIYHWH aHali3 3a0e3MevuyoTh 00’ €KTHBHY
OIIHKY (DI3MYHUX MMOKA3HWKIB, TAKMX SK IIBHIKICTh PEAKIIil, CHiia CTpHOKa
a0o TouHicTh yaapy. Lli gaHi naroTh 3MOry BH3HA4YaTH PIiBEHb ITiJTOTOBKH
KOXKHOTO TpaBIlsl Ta GOpMyBaTH Tpynu 3 momioOHuMu norpedamu. IlITyanuit
IHTEJEKT i MallIMHHE HaBYaHHs JAalOTh 3MOT'Y aBTOMATH3yBATH aHAaJI3 BETUKUX
MAacCHBIB JIaHUX, IPOTHO3YBaTH €(DEKTUBHICTh PI3HUX TPCHYBAIBHUX MPOrpam
Ta TPOINOHYBATH ONTHUMAJIbHI PINICHHS IS KOXXHOTO TpaBls. TexHouorii
BIpTyaJIbHOI PEaIbHOCTI CTBOPIOIOTH IMITAITII0 ITPOBHX CHUTYaIliH, JIe TpaBelb
MOXE BIINPAIbOBYBaTH KOHKPETHI HABMYKH B KOHTPOJIHOBAHOMY CEPEIOBHIIIL.
JloBeneHo, IO BUKOPUCTAHHS TaKHX TEXHOJOTIH OCOONHMBO KOPHCHE IS
nudepeHIianii TpeHyBaHb.
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Problem statement. The conditions of the
modern educational process require individualization
of training, taking into account the level of physical
fitness, health, and motivation of each student.
However, traditional approaches often do not allow
for complete adaptation of the training process to the
needs of individual groups. This is where modern
IT solutions can come: from mobile applications
and virtual coaches to motion analysis systems and
Big Data for monitoring sports results. Modern
sports, including volleyball, are being significantly
influenced by technological progress not only at
the professional level but also at the local level.
Information technology penetrates all aspects of the
training process, from analyzing player movements
to developing tactical strategies and modeling
game situations. Therefore, the use of modern IT
in volleyball classes to implement differentiated
methods of improving the physical fitness of female
students is an interesting and urgent problem that
requires a comprehensive analysis of possible IT
solutions.

Analysis of current research. Recently, we
have noted many studies in which researchers have
addressed the problem of using IT in sports to monitor
physical condition, optimize the training process, and
prevent injuries to people engaged in physical activity.
Among these are real-time physical performance
monitoring technologies that allow collecting data on
heart rate, step frequency, fatigue level, and muscle
load [15].

Cameras and computer vision systems allow you
to record the technique of performing exercises,
assess the correctness of movements, and prevent
errors [10].

A separate aspect of the use of IT in sports is the
personalization of training programs. Today, IT allows
the creation of individualized training plans based on
a person's physical data, such as endurance, strength,
and flexibility. This ensures that the load is adapted
to their needs and goals. In particular, platforms like
Athletica (https://athletica.ai) use machine learning
to adjust programs in real time depending on the
progress or fatigue of users.

Today, IT in sports is also associated with injury
prevention. For example, an abnormally high heart
rate or improper technique can warn of the need to
reduce training intensity. Injury prediction is based on
the analysis of biomechanical parameters and loads.
It allows you to avoid overloads and minimize the
risk of injury [15]. Technologies help to track changes
in users' physical condition over a long period by
analyzing data on their endurance, strength, and other
parameters. This helps to form healthy habits and
optimize training plans.

Digital health tools should be mentioned
separately. Wearable devices, such as fitness trackers,
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smartwatches, and specialized sensors, allow the
collection of wvarious information about users'
physical activity [2]. These devices can measure heart
rate, number of jumps, distance traveled, speed of
movement, and other vital indicators [ 13]. The sensors
can also record physiological indicators (heart rate,
fatigue) and jumping parameters. In particular, it is
possible to track jumping loads using mobile devices
[4]. Such data can be used to personalize training
programs and detect signs of fatigue promptly.
Learning to use them is already evident in some
training programs for physical education and sports
specialists [9].

Thus, the analysis of scientific publications of
recent years shows the active use of IT in sports. At the
same time, the generalization of the results shows the
lack of research on the use of IT in volleyball classes.
Therefore, the purpose of our study is to characterize
the technologies that can be used in volleyball classes
to implement differentiated methods of improving
players' physical fitness.

Research methods. We used a comparative
analysis of approaches to IT use in volleyball,
presented in scientific publications, and a content
analysis of Internet resources that describe digital
tools used by athletes and coaches to support
volleyball training.

Results. Let's consider the main areas of
application of modern volleyball technologies, which
help improve players' technique, optimize tactical
training, and prevent injuries. These technologies
include video analysis, digital health tools (in
particular, motion sensors) for biomechanical
analysis, specialized software for tactical analysis,
and the use of Al and virtual and augmented reality).

Video analysis in volleyball.

Video analysis is a tool that allows one to study
in detail the players' technique, team tactical actions,
and opponents' strategies. For this purpose, various
video recording and processing systems are used to
ensure high image quality, ease of analysis, and the
ability to obtain objective data. Video analysis with
automatic tagging [12] makes it easier to capture key
game moments to develop specific recommendations
for players. For video analysis of the technique of
performing elements, high-speed cameras are used
that allow recording video at a high frame rate,
which enables you to analyze fast movements in
detail and identify errors in the technique of playing
volleyball (in particular, GoPro Hero 12 or iPhone
15 Pro cameras record movements at a frequency of
120 to 1000+ frames per second, so when analyzing
the serve, you can study in detail the trajectory of the
ball, the position of the player's arm and body, as well
as the speed of movement).

Storyboarding and slow-motion software are
essential tools for analyzing video footage. It allows
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you to split the video into separate frames, view them
in slow motion, and stop them at the right time. This
lets you study each player's movement in detail and
detect errors that cannot be noticed during normal
viewing. By tracking the movement of players on
the court, you can gain insight into team strategies,
player positioning, and individual performance.
In particular, the Swin Transformer app [18] can
be used to analyze the movements of players in
volleyball games, Dartfish allows you to storyboard
and then compare movements, build trajectories,
Hudl Technique supports slow-motion viewing
and provides annotations, Kinovea as a free analog
of Dartfish has storyboarding and measurement
functions, Coach's Eye comes as a smartphone
application with storyboarding and commentary.

Analyzing players' techniques using video allows
you to identify errors in performing elements,
compare players' techniques with reference samples,
and develop individual programs for correcting
techniques. For example, when analyzing a serve, you
can identify errors such as incorrect hand position,
insufficient amplitude of movement, or an inaccurate
ball strike. When examining the reception, you can
identify incorrect body position, erroneous choice
of the point of contact with the ball, or insufficient
cushioning. Similarly, when analyzing the passing
and attack, you can identify errors in the technique
of these elements. Video analysis can be used to
study the location of players on the court during
various phases of the game, analyze the effectiveness
of tactical combinations and strategies, and identify
weaknesses in the opponents' defense and offense.

Motion sensors and biomechanical analysis
of their performance

Motion sensors play an important role in modern
volleyball. They provide important information for
analyzing players' techniques [11]. At the same time,
biomechanical analysis of movement techniques is an
important tool for improving sports performance and
preventing injuries in volleyball [6; 7].

It allows you to determine the optimal trajectory
of movement during the serve and attack, evaluate the
efficiency of muscle use during the jump and landing,
and analyze the impact of movement technique on the
risk of injury. The optimal trajectory of movement
allows you to achieve maximum speed and accuracy
of the shot with minimal energy expenditure.
Biomechanical analysis allows you to determine
the optimal angles, speeds, and accelerations of the
arm and body during the serve and attack. Assessing
the efficiency of muscle use during jumping and
landing is another essential task of biomechanical
analysis. Efficient muscle use allows you to achieve
the maximum jump height and minimize the load
on the joints during landing. The biomechanical
analysis will enable you to determine which muscles
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work most actively during the jump and landing and
assess their strength and endurance. Biomechanical
analysis also helps to identify potentially dangerous
movements and develop recommendations for their
correction.

Several types of motion sensors are used in
volleyball, each with its own characteristics and
applications.

Technological types (based on the measurement
principle) include accelerometers, gyroscopes, and
pressure sensors [1].

Accelerometers are one of the most common
motion sensors used in volleyball. They measure
acceleration and impact loads, which allows you to
assess the intensity of players' movements, detect
sudden speed changes, and determine the force of
impacts. Accelerometers can be used to analyze
serving, receiving, passing, and attacking techniques,
as well as to monitor the load on players during
training and competition. Gyroscopes are another
vital type of motion sensor used in volleyball. They
measure the angular velocity and orientation of the
body, which allows you to evaluate the coordination
of movements, determine the position of the body
in space, and analyze the technique of rotational
movements Gyroscopes can be used to analyze the
method of serving, blocking and defense, as well as
to improve the coordination and balance of players.
Pressure sensors are used in volleyball to analyze
the load distribution on the foot. They measure
the pressure exerted on different foot parts during
jumping, landing, and moving around the court.
This data can be used to assess the effectiveness of
cushioning, identify uneven load distribution, and
prevent foot and ankle injuries.

Functional-environmental types (according to the
place of application and tasks) include:

— Inertial sensors (IMU — Inertial Measurement
Unit) — measure acceleration, angular velocity, and
orientation and analyze jumps (vertical jump, block,
attack), hand speed during impact, and body stability
during ball reception. Examples of such sensors
include DorsaVi (body sensors for biomechanical
analysis), Xsens MVN (complete body tracking
systems), and Vert (a special sensor for measuring
jump height).

— Optical tracking systems (Motion Capture)
use cameras and markers to determine the player's
position accurately and are used to analyze movement
techniques (for example, foot placement when
jumping) and 3D modeling of the ball's trajectory.
Examples of such sensors are Vicon (a professional
system for sports biomechanics) and Qualisys (used
in motion research)

— Pressure sensors (for impact and jumping force
analysis) are built into the floor (force platforms) or
shoes and help measure the repulsive force during
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a jump and the leg load distribution. Examples of
such systems are Kistler Force Plate (for analyzing
jumping dynamics) and SmartSole (shoe sensors)

— GPS trackers (for monitoring movement on the
field) measure speed, distance, and activity zones and
are used mainly in endurance training. Examples of such
systems are Catapult Sports and STATSports Apex.

— Acoustic/vibration sensors (for kick analysis)
record the force and accuracy of a kick and can be
embedded in the ball or gloves. An example is Blast
Motion (sensors for kick analysis).

The table below summarizes
classifications into one (Table 1).

Data obtained from motion sensors can be used
to improve the training process in volleyball [8].

They allow you to monitor the load on players
during training and competitions, individualized
training programs based on the player's physical
condition, and develop exercises to improve
coordination and balance. Monitoring the load
on players during training and competition is an
essential aspect of using motion sensor data. Motion
sensors can measure movement intensity, the number
of jumps, runs, kicks, heart rate, and activity level.
This data can be used to assess the load on players
and prevent overtraining.

Differentiating training programs based on player
fitness data is another crucial aspect of using motion
sensor data. Motion sensors can assess players'
physical condition, strength, endurance, coordination,
and balance. These exercises can include balancing
on one leg, performing jumps with turns, and using
special simulators to develop coordination.

Application of Al in volleyball

Precision motion tracking systems that can be used
to improve volleyball training include the following
technologies:

— KINEXON PERFORM (https://kinexon-
sports.com/sports/volleyball). The local positioning
system provides an accuracy of less than 10 cm and

these two
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allows you to track players' movements in real-time
without interruption. It is suitable for analyzing
player positions and tactical actions during training
and matches. Inertial Measurement Units (IMUs)
allow you to track player loads on the go, analyze
their movements, and determine training needs.
This system adapts to any environment and does not
require wired installations.

— Motion Capture systems. Technologies such
as  Rokoko  (https://www.rokoko.com/insights/
motion-capture-in-sport)  create real-time 3D
models of athletes' movements. This allows you
to analyze the technique of performing elements,
identify weaknesses, and optimize micromovements
to improve performance. Using marker suits and
cameras provides accurate data on joint angular
displacements and muscle activity, which enhances
technical elements such as serving or blocking.

— Pixellot Al Tracking (https://www.pixellot.
tv/sports/volleyball/). This system uses artificial
intelligence algorithms to capture and analyze video
of matches automatically. It provides a multi-camera
view of the game, automatic zooming of essential
moments, and statistical data integration. It is suitable
for training and match analysis thanks to the ability to
create personalized video reviews.

— Catapult Vector (https://www.catapult.com/
solutions/athlete-monitoring). The system integrates
GPS, LPS, and heart rate sensors to monitor athletes'
physical parameters. The system uses machine
learning to analyze data and provide individualized
recommendations for exercise and recovery,
providing accurate analysis of loads and injury risks,
which helps optimize the training process.

— Computer tracking FIVB (https://www.youtube.
com/watch?v=TVOply3J3eo0). A system that uses
cameras to track players and the ball on the court in
3D. It provides accurate information about the speed
of the ball, player positions, and key moments of the
game (e.g., serve or attack).

Table 1
Combination of technological and functional-environmental classifications of sensors in volleyball
Functional and
Technological . - Examples of systems/ | What does volleyball
classification environmen tal Where is it used? devices measure?
classification
Accelerometer Inertial sensors On the body (arms, | Vert, DorsaVi, Catapult I}rlrel Ii)agtt t;(r)lr:jég er?é)
(IMU), GPS trackers | torso, legs), balls Sports & ;pee d
Gvroscones I(rf;;t{l;l ier};é);ls Combined with Xsens MVN, Blast Body rotation, ball
y p » OP IMU, smart balls Motion trajectory (topspin)
systems
Vise sensors Platforms of power, |Floor (force plates),| Kistler Force Plate, Repulsive force,
Smart shoes shoes SmartSole balance when landing

IMU (accelerometer +
gyroscope)

High-speed cameras
+ analysis software

Training systems

Vicon, Qualisys +
Dartfish

Complete
biomechanical analysis
of movements
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The benefits of using this system include [3]
include accuracy (precision data allows for detailed
analysis of movements), personalization (systems
adapt to the needs of each player), injury prevention
(proactive analysis of movements helps to identify
potentially dangerous technical errors), and
performance improvement (optimization of technique
and tactics). Such technologies significantly increase
the effectiveness of volleyball training and make it
more informed and personalized.

A personalized approach to monitoring involves
taking into account the individual characteristics
of each athlete, such as age, weight, training level,
and position on the court. Machine learning is used
to classify technical actions (serve, block, hit) when
deep neural networks automatically evaluate the
effectiveness of training [17].

Machine learning can identify individual indicators
of training load and well-being that may predict the
occurrence of overload in a particular volleyball
player. This allows you to adjust the training process
promptly and prevent injuries. Monitoring and
evaluating the effectiveness of tactical decisions
are essential to analyze the effectiveness of various
tactical schemes during the game, assess the impact
of tactical changes on the course of the match, and
identify trends in the team's and opponents' play.
Evaluating the effect of tactical changes on the
course of the game is the next stage of monitoring
and assessing the effectiveness of tactical decisions.
The software allows you to analyze the course of the
match and determine which tactical changes were
effective and which did not bring the desired result.

The use of virtual reality technologies in volleyball

The use of virtual reality (VR) technologies
in volleyball provides the possibility of realistic
simulations of game situations and, at the same time,
a safe environment for practicing techniques and
tactics, along with improving players' reactions and
decision-making skills in a limited time [16].

Creating realistic simulations of game situations is
one of the key features of VR for volleyball training.
VR technologies allow you to create virtual platforms
that reproduce real game conditions as accurately as
possible. Players can see virtual opponents, hear the
game's sounds, and feel the tension of the match. This
allows them to train in conditions as close to real life as
possible and improve their skills. Practicing techniques
and tactics in a safe environment is another important
feature of VR for volleyball training. VR technologies
allow players to practice the following elements [14],
such as serving, receiving, passing, and attacking,
without the risk of injury. They can also practice tactical
combinations and strategies in a safe environment
without fear of making mistakes. Improved reaction
and decision-making under time constraints is another
advantage of using VR for volleyball training.

®i3uuHe BuxoBaHH: Ta criopT. Ne 2 (2025)

VR simulators are specialized programs designed
to improve volleyball techniques using virtual reality.
Serving, receiving, and passing simulators are some
of volleyball's most common VR training devices.
To practice serving, the simulator can show the ball's
trajectory, flight speed, and accuracy of the shot and
advise on improving the technique. Simulators for
improving blocking and attacking skills are another
type of VR simulator that allows players to practice
blocking and attacking skills (for example, a blocking
simulator can show the trajectory of the ball and the
actions of the attacker and give advice on choosing
the right position and timing of the jump). Interactive
programs for the development of coordination and
reaction speed are another type of VR simulator. They
can allow players to perform complex movements of
arms and legs in a virtual environment. A program to
develop reaction speed can require players to respond
quickly to changes in the game and make the right
decisions. VR technologies can also be used for
rehabilitation after volleyball injuries, helping players
restore motor skills in a controlled environment,
reducing the fear of returning to the game after an
injury, and improving their psychological state during
rehabilitation.

Thus, modern IT opens up new opportunities
for personalizing the training process, taking into
account each player's individual characteristics.
Tools like video analysis, biomechanical sensors,
artificial intelligence, virtual reality, and machine
learning allow one to record indicators and adapt the
load, technique, and training strategy to a specific
athlete. Video analysis allows you to study the
player's movement technique in detail, compare it
with reference samples, and identify errors that may
be invisible during a standard training session. Based
on this data, the coach can develop individualized
corrective exercises to eliminate weaknesses. Motion
sensors and biomechanical analysis objectively
assess physical performance, such as reaction time,
jumping power, or kicking accuracy. This data allows
us to determine each player's training level and form
groups with similar needs. Artificial intelligence and
machine learning enable automating the analysis of
large data sets, predicting the effectiveness of various
training programs, and offering optimal solutions
for each player. Virtual reality technologies create
simulated game situations where players can practice
specific skills in a controlled environment. This is
especially useful for differentiating training.

Discussions. The use of information technologies
in volleyball is a highly relevant approach to
implementing differentiated methods of improving
players' physical fitness. Firstly, objective data
increases the efficiency of the training process.
Instead of subjective assessments by the coach,
technology provides accurate information about the
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players' technique, physical condition, and tactical
actions. This allows for the individualization of
training programs and the focus on those aspects
that need improvement. Second, using technology
increases the team's competitiveness by improving
tactical training. Analyzing large amounts of data
about the team's and opponents' play allows you to
identify strengths and weaknesses, develop effective
tactical plans, and predict game outcomes. This
allows the team to better prepare for the match and
increase its chances of winning. Third, technology
helps prevent injuries by analyzing the biomechanics
of movements. Motion sensors and motion analysis
software can detect incorrect movements and assess
the risk of injury. This data can be used to develop
individualized injury prevention programs and
improve players' movement techniques.

One of the key areas is the analysis of video and
motion sensors to improve players' technique. High-
speed cameras allow for a detailed analysis of the
method of elements such as serving, receiving, passing,
and attacking. Storyboarding and slow-motion
software allow you to identify errors in technique and
compare them to reference patterns. Motion sensors,
such as accelerometers and gyroscopes, measure the
player's body's acceleration, angular velocity, and
orientation during movements. This data is used to
biomechanically analyze the technique and assess the
efficiency of muscle use. Another important area is
using software for tactical analysis and game strategy.
Programs for collecting and processing statistical data
allow you to analyze large amounts of information
about the team's and opponents' performance. Tools
for visualizing tactical schemes and strategies help
coaches develop effective game plans and predict
game outcomes based on data analysis. Such
software allows you to study the location of players
on the court during different phases of the game,
analyze the effectiveness of tactical combinations
and strategies, and identify weaknesses in the defense
and offense of opponents. Using virtual reality to
train and simulate game situations is a promising
area in volleyball. VR simulators allow the creation
of realistic simulations of game situations in which
players can practice techniques and tactics in a safe
environment VR technology can be used to practice
serving, receiving, and passing, improve blocking
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and attacking skills, as well as develop coordination
and reaction speed In addition, VR can be used for
rehabilitation after injuries, restore motor skills
under controlled conditions and reduce fear of
returning to the game.

In addition to the above areas, digital technologies
can be used in volleyball to improve sports nutrition
and assess and monitor energy availability in athletes
[5]; Increasing athletes' motivation; improving
communication between coaches and players.

Conclusions. The modern development of
digital technologies creates fundamentally new
opportunities for transforming the training process in
volleyball, the transition from generalized approaches
to differentiated training of players. The analysis of
modern technological solutions demonstrates that their
implementation allows not only the supplementation
of traditional methods but also radical changes in
the philosophy of sports training by implementing
a deeply differentiated approach.

The key advantage of technological solutions
is the ability to provide continuous monitoring and
comprehensive assessment of individual player
performance. Video analysis, in combination
with biomechanical sensors, allows us to detect
microbalances in performing elements that cannot be
identified visually. Intelligent artificial intelligence
and machine learning systems transform the collected
data into personalized training algorithms. These
systems are able to predict optimal loads, determine
the periodization of training, and even predict the
risk of injury for a particular player. Virtual reality
technologies open up a new dimension in the
differentiation of the training process. They allow you
to create game scenarios that simulate specific tactical
situations requiring differentiated improvement.

Development prospects are associated with the
further integration of biometric data, advanced
analytical functionality, and the creation of intelligent
training systems. This will allow us to move from
simple differentiation to full-fledged personalization
of the training process, where each element of
the training will be adapted to a particular player's
individual characteristics and goals as accurately as
possible. Thus, digital technologies are becoming a
tool and a key factor in creating a new paradigm of
sports training in volleyball.
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