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Abstract

Study purpose. The study purpose was to determine changes in indicators of special physical preparedness and speed
of attacking strokes in badminton players aged 10-11 under the influence of specially selected exercises.

Materials and methods. The study participants were young badminton players aged 10-11 (12 boys), whose sports
experience was 2-3 years. The study lasted 3 months and included: testing of special physical preparedness and
assessment and analysis of the speed of attacking attacking strokes of young badminton players.

Results. Analysis of the results of the study showed positive changes in the results of special physical preparedness,
accuracy and speed of attacking strokes. The complex development of the speed-strength abilities of young badminton
players was determined by the exercises of throwing a ball weighing 1 kg, triple long jump and jumping rope. This
was manifested in the execution of attacking strokes from the place and in jumping and moving, but there was a
significant increase in results in the triple jump and jumping rope. The development of speed endurance determined
the 4-point center-to-center movement exercise, but the results did not change significantly over the course of the
study. Accuracy indicators of attacking strokes significantly increased by an average of 2,58%. The results of the speed
of attacking strokes also had a significant increase by an average of 29.41%. The use of complexes for training the
accuracy of attacking strokes along with targets with a gradual complication of exercises increased the results of test
exercises for accuracy and speed of execution. The indicators of the speed of attacking strokes on the left and on the
right correlate with each other. The accuracy results of the right hand strokes along the line significantly correlate with
right hand strokes along the diagonal and the triple long jump from a place. This indicates the connection of speed-
strength abilities with the performance of attacking strokes by young badminton players. Indicators of a triple long
jump from a place, jumping rope for 1 min. and throwing a ball weighing 1 kg are significantly correlated with each
other, which indicates the complex development of the speed-strength abilities of young badminton players.
Conclusions. The presented complexes of special preparatory exercises had a positive effect on changes in the
indicators of special physical preparedness, accuracy and speed of the attacking strokes, which makes it possible to
recommend them to 10-11-year-old badminton players in the training process.
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Introduction of body movements and the accuracy of strokes to the court.
As competitive practice shows, the matches of athletes are
held with greater speed and duration, with a large number of
attacking strokes from different positions (Abdullah, 2014;
Abian et al., 2014; Cabello-Manrique et al., 2003).

The effectiveness, speed, accuracy of attacking strokes in
Skaliy, T, & Anosova, O., 2023. badmintqn isinfluenced by a large. ngmber of factor§ that have
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The competitive activity of badminton players requires
effective and stable attacking strokes, which require well-
developed physical qualities, perfect mastery of the accuracy
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correctly approach it and direct the strokes to the appropriate
point on the site (Luo et al., 2020). An analysis of technical and
tactical actions shows that for an opponent, the closer to the
net and sidelines of the court an attacking stroke is performed,
the more difficult it is to receive it, and that the most important
thing is to get a positive result in the game (Karatnyk et al.,
2015). At the same time, highly qualified athletes showed
positive relationships between the effectiveness of technical
skills with speed-strength abilities and flexibility (Mahulkar,
2016; Okun et al., 2020; Rovniy et al., 2018).

A number of authors proposed a technique for assessing
the trajectory of strokes on the target of a short serve (Vial
et al., 2019) and determined that the time of day and
temperature affect the accuracy of serving in badminton
(Preeti et al., 2019).

In the works of other authors, it is emphasized that
with the appropriate angle of the flight path and the force
of impact, the speed of the shuttlecock increases (Vial et
al,, 2019), the ability to track the trajectory of impact on the
shuttlecock to correlate the movement of the racket to the
target due to computer technology (Chi et al., 2021). The use
of video technology made it possible to carry out a kinematic
analysis of the movements of the shoulders, elbows and
wrists when performing an attacking stroke in badminton
(Rusdiana et al., 2021).

Many authors have been involved in the selection of
special exercises for training badminton players (Sturgess et
al., 2008; Guven et al., 2017; Ozmen et al., 2017; Shevchenko
et al., 2021), which indicates a rational approach in our
research. Also Zhang, 2023 determined that the explosive
power of the upper limbs and the flexible and fast lower
limbs are one of the important factors for the success of
athletes in competitions.

Thus, the available results confirm the relevance of
studying new ways to improve attacking hits in the training
of badminton players in basic training groups. Based on the
above, the purpose of this study is to determine the changes
in indicators of special physical preparedness and the speed
of attacking hits in badminton players aged 10-11 under the
influence of specially selected exercises.

Material and methods

Participants

The study involved 12 boys (age = 10,4£0,53 y, body
mass = 40,5+1,55 kg, and height = 148,8+1,67 cm), who
practiced badminton for 2-3 years. Young athletes belonged
to the same sports club and trained with the same coach.
Classes were held 8 hours a week. In the training process
of young badminton players, special preparatory exercises
were used for 3 months. Testing was carried out twice: at the
beginning and at the end of the introduction of a complex
of special preparatory exercises. Permission was obtained
from all parents for the participation of young athletes in the
study, as well as in the supplementary exercise program in
accordance with the Declaration of Helsinki.

Procedure

To determine the current level of special physical
preparedness of the participants, tests were selected that

characterize the level of special qualities of badminton
players. Selected test exercises: triple long jump with two
legs push (m); jumping rope for 1 min. (number of times);
throwing a ball weighing 1 kg with a hand that performs an
attacking stroke (m); moving from the center to 4 points
with the transfer of shuttlecocks, 4 series (min).

When determining the speed of the attacking strokes,
targets of the area size (100 x 75 cm) were used. This smash
accuracy assessment system allows a badminton player to
score points from 1 to 5 from 40 attacking strokes from
different points and directions for each stroke on the
target, misses were not evaluated. To assess the speed of
the attacking strokes, computer analysis was used using the
American multi-sensor movements “Zepp tennis 2” (km/h).
The testing with the sensor took place simultaneously with
the test for the accuracy of attacking strokes. The sensor was
put on the end of the racket and, using a Bluetooth wireless
communication system, was combined with an iPad Air6
(2019) tablet computer. The test session was held during two
days of training sessions after a day of rest.

Complexesofspecialrunningexercisesfortrainingspeed-
strength abilities and agility, development of coordination
abilities and improvement of footwork technique, movement
and imitation of attacking hits were used at the end of the
special preparatory and at the beginning of the main part of
thelesson. Complexes for the development and improvement
of accuracy in the main part of the training with a gradual
complication of tasks. Accuracy training ended with playing
exercises or playing on the score.

A set of special running exercises.

Method of execution: in a circle. Dosage: perform each
exercise 8-10 m 2 times.

1. Fast running sideways and backwards with a quick
change of direction;

2. Running with a side step;

3. Running with a cross step;

4. Performing jerks forward, sideways, backward from
the starting position of the badminton player.

5. Acceleration from a low start and a half-squat on a
visual signal.

A set of exercises for training speed-strength abilities
and agility:

1. Jumping rope on one leg. Dosage: 3x20 s on one and
then 20 s on the other leg for 20 s (rest 15 s after the end of
the cycle for both legs).

2. Spring squats followed by jumping up and changing
the position of the legs in the jump. Dosage: 3x20 s.
Guidelines: maintaining balance.

3. Jumping with both feet with 360° rotation. Dosage:
perform 10 times in different directions.

4. Jumping on the spot with the maximum turn of
the feet in both directions, from the “strip” position, jump
up with a change in the position of the legs in the air and
land in the starting position. Dosage: 3x20 s. Guidelines:
maintaining balance.

5. A variety of jumps: up, side-long, side-up, up-back,
from a place, from a fast and slow run. Dosage: 10 times each
kind of jump. Guidelines: Maintain balance.

6. Throwing a medicine ball 1 kg with the movement
of an attacking strike from the left and right. Dosage: 2x10
times each hand. Methodical instructions: to control the
correct movement of the blow.
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A set of exercises for the development of coordination
abilities:

1. Catching a tennis ball in different ways (one or two
hands, left, right, overhead, etc.). Performing against the wall
or with a trainer. Dosage: 3x20 s. Methodical instructions:
monitor the error-free performance.

2. Shuttle throws by the movement of the attacking
blow according to the indication of the flight range. Dosage:
5 times in each distance of 3-6-9 m.

3. Juggle a shuttlecock and a tennis ball. Dosage: 3x20 s.

When performing exercises, the control over the safety
of the structure of the competitive movement of the athlete
was carried out. Emphasis was placed on the impulse during
an attacking hits, followed by complete relaxation for the
coordination of the badminton player’s movements.

A set of exercises to improve the technique of footwork,
movement and imitation of attacking hits.

Way of execution: repeated. Dosage: 3 times. Rest be-
tween repetitions 1 min. Guidelines: at the base point, you
always need to take the position of the game stand, all the rest
must be stepped on with your right foot. Movement at maxi-
mum speed with the execution of imitation of attacking hits.

It is proposed to use the complex by points:

point Nel - base. The center of the circle is 1 m from the
front service line in the center of the court;

point Ne2 — located at a distance of 1 m from the front
service line and 1 m from the right side line (front zone);

point Ne3 — at a distance of 1 m from the front service
line and 1 m from the left side line (front zone);

point Ne4 — at a distance of 1 m from the front serve and
from the right touchline (middle zone);

point Ne5 — at a distance of 1 m from the front service
line and 1 m from the leading side line (middle zone);

point Ne6 — located at a distance of 50 cm from the back
service line and 50 cm from the right side line (rear zone);

point Ne7 — is located 50 cm from the back service line
and 50 cm from the left side line (rear zone).

Accuracy training took place during the implementation
of the above-mentioned complexes, taking into account
various conditions and the use of targets: alternating hits
from one, from different points of the site, according to the
accuracy of the hit; the accuracy of the flight path of the
shuttlecock; the sharpness and variety of the plating of the
shuttlecock; hits from a place or in motion.

Complexes of development and improvement of the
accuracy of attacking hits of badminton players

Way of execution: repeated. Dosage: 10 hits at each point.

Complex Nel (performing hits on the spot).

1. From point Nel to point Ne2.
2. From point Nel to point Ne3.
3. From point Nel to point Ne4.
4. From point Nel to point Ne5.
5. From point Nel to point Ne6.
6. From point Nel to point Ne7.
Complex Ne2 (performing hits in different directions)
1. From point Nel to point Ne2 and point Ne6 in turn.
2. From point Nel to point Ne3 and point Ne7 in turn.
3. From point Nel to point Ne2 and point Ne7 in turn.
4. From point Nel to point Ne3 and point Ne6 in turn.
The same, the execution of strikes from points Ne4 and
Ne5 in the directions indicated in the complex Ne2.
Complex Ne3 (performing hits in motion and in a jump)
1. From point Nel move to point Ne4, hit to point Ne6.
. From point Nel, move to point Ne5, hit to point Ne7.
. From point Nel, move to point Ne4, hit to point Ne7.
. From point Nel, move to point Ne5, hit to point Ne6.
. From point Nel, move to point Ne4, hit to point Ne2.
. From point Nel, move to point Ne4, hit to point Ne3.
. From point Nel, move to point Ne5, hit to point Ne2.
. From point Nel, move to point Ne5, hit to point Ne3.
. From point Nel, move to point Ne6, hit to point Ne6.
10. From point Nel, move to point Ne7, hit to point Ne7.
11. From point Nel, move to point Ne6, hit to point Ne7.
From point Nel, move to point Ne7, hit to point Ne6.

O 0 NI O\ Ul v Wi

Statistical analysis

Statistical processing of the obtained data was carried
out using the MS Excel licensed program. Characteristics of
descriptive statistics were determined: arithmetic mean (X),
standard deviation (0) and representativeness error of the arith-
metic mean (m). The significance of differences was assessed
using the t-test (Student’s t-test), the differences were consid-
ered significant at (p<0.05), given the small size of the groups.

Results

The results of changes in indicators of special physical
preparedness are presented in Table 1. Thus, under the
influence of a complex of special preparatory exercises,
significant changes in young badminton players were
obtained in terms of triple long jump (t=4.69; p<0.001) and
jumping rope (t=4.03; p<0.01).

The development of speed endurance was determined
by the exercise of moving from the center to 4 points, but the
results did not change significantly during the study.

Table 1. Changes in indicators of special physical preparedness of young badminton players before and after the study

(n=12)

before after Reliability assessment

Indicators

X+m X+m t P
Triple long jump with push of two legs (m) 4.24+0.23 5.70+0.21 4.69 <0.001
Jumping rope for 1 min. (number of times) 99.20+3.47 116.40+2.49 4.03 <0.01
Throwing a ball with a mass of 1 kg with the

+ +

hand that is used for the attacking strokes (m) 5:29£0.29 >.79+0.19 1.53 >0.05
Moving from the center to 4 points with the 1.1940.03 1L0740.05 206 50,05

transfer of shuttlecocks, 4 series (min)
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Table 2. Changes in the indicators of the accuracy of the attacking strokes of young badminton players before and after the

study (n=12)

before after Reliability assessment
Indicators
X+m X+m t P
Backhand strokes speed down the line (points) 8.8+0.55 12.7+0.65 4.58 <0.001
Diagonal left strokes speed (points) 8.8+0.47 11.6+0.60 3.67 <0.01
Forehand strokes speed down the line (points) 8.9+0.46 13.9+0.72 5.85 <0.001

Table 3. Changes in the indicators of the speed of the attacking strokes of young badminton players before and after the

study (n=12)

before after Reliability assessment
Indicators
X+m X+m t P
Backhand stroke down the line (km/h) 53.9+2.19 115.6+6.61 8.86 <0.001
Diagonal left stroke (km/h) 55.6+1.66 119.0+5.42 11.19 <0.001
Forehand strokes down the line (km/h) 56.2+1.95 118.8+5.55 10.64 <0.001

Table 4. Correlation analysis of indicators of accuracy, speed of attacking strokes and special physical preparedness in
badminton players 10-11 years old after a pedagogical experiment, n=12

Indicators 1 2 3 4 5 6 7 8 9 10 11 12
1 1
2 0.33 1
3 0.56 -0.04 1
4 0.27 0.97 0.08 1
5 0.48 0.26 0.63 0.33 1
6 0.32 0.99 0.03 0.99 0.29
7 0.29 -0.01 0.69 0.12 0.78 0.04 1
8 0.34 0.98 0.09 0.99 0.31 0.99 0.07 1
9 0.14 0.42 0.41 0.48 0.66 0.45 0.27 0.47 1
10 -0.06 0.11 0.38 0.18 0.54 0.14 0.24 0.16 0.93 1
11 -0.14 0.17 0.21 0.15 0.19 0.15 -0.14 0.18 0.73 0.59 1
12 -0.43 -0.12 -0.48 -0.14 -0.29 -0.14 -0.02 -0.17 -0.62 -0.64 -045 1

1 - backhand stroke down the line, points; 2 - backhand strokes speed down the line, km/h; 3 - diagonal left hand stroke, points; 4 -
diagonal left hand stroke speed, km/h; 5 - forehand strokes down the line, points; 6 — forehand strokes speed down the line, km/h;
7 - diagonal right hand stroke, points; 8 — diagonal right hand stroke speed, km/h; 9 - triple long jump, m; 10 - jumping rope for
1 minute, times; 11 - throwing a ball weighing 1 kg, m; 12 — movement from the center in 4 directions, 4 series, s.

Changes in the indicators of accuracy and speed
of execution of attacking strokes by badminton players
are shown in tables 2, 3. Thus, the accuracy indicators of
attacking strokes increased by an average of 2.58%, and the
results of the speed of attacking strokes — by 29.41%, which
is confirmed by a significant difference (p<0.01-0.001)
between initial and final results.

Theuseofcomplexesfortrainingtheaccuracyofattacking
s strokes along with targets with a gradual complication of
exercises increased the results of test exercises for accuracy
and speed of execution. Table 4 presents the results of the
correlation analysis after the pedagogical experiment.

The indicators of the speed of attacking stroke on the
left and on the right significantly correlate with each other
(r=0.97-0.99). The accuracy results of right-hand stroke
along the line significantly correlate with right hand stroke

along the diagonal (r=0.78) and with the triple long jump
from the spot (r=0.66). This indicates the connection of
speed-strength abilities with the performance of attacking
stroke by young badminton players. Indicators of a triple
long jump from a place, jumping rope for 1 min. (r=0.99)
and throwing a ball weighing 1 kg (r=0.73) are significantly
correlated with each other, which indicates the complex
development of speed-strength abilities of young badminton
players.

Discussion

This study aims to determine the effect of specially
selected exercises on changes in indicators of special physical
preparedness and speed of attacking hits in badminton
players 10-11 years old. Our results show that the presented
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complexes of special preparatory exercises, which were used
8 hours a week for 3 months, are effective for improving
the indicators of special physical preparedness, accuracy
and speed of the attacking hits of 10-11 year old badminton
players.

Our study is confirmed by the works of scientists on
the predominant development of speed and speed-strength
abilities of badminton players (Jaworski et al., 2015).
Correlations of interrelations between indicators of agility,
coordination, speed-strength abilities were determined
in the works (Ahmed et al., 2022; Tiwari et al., 2011). The
expediency of using computer technologies in the training
of badminton players, which allows the coach to have instant
adaptive feedback in the training process, is confirmed in
scientific papers (Lin et al., 2021; Chernykh et al., 2022).

Our studies confirmed the data of scientists on the effect
of specially selected exercises on improvement: technique
techniques with a characteristic tension for playing
badminton, coordination, tempo and rhythm of movement
(Sobko et al., 2020), lower limb strength, dynamic balance
and coordination abilities (Preeti et al., 2019; Zhang, 2023),
speed and speed-strength abilities and agility of young
badminton players (Guven et al., 2017; Ozmen et al., 2017),
flexibility (Yadav, 2017).

To assess the influence of specially selected exercises on
changesin the indicators of special physical preparedness and
the speed of attacking hits among young badminton players,
different tests were used. To determine the level of special
physical preparedness of the participants, both specific and
non-specific tests for this sport were selected. Similar tests
were used in studies by Kwan et al. (2010); Nasruddin et al.
(2016); Sturgess et al. (2008). The use of selected tests made
it possible to obtain a comprehensive assessment of the level
of special qualities of young badminton players.

When determining the speed of the attacking hits,
computer analysis was used using the American Zepp tennis
2 multi-motion sensor. The Zepp Tennis 2 device was used
by Giménez-Egido et al. (2020) and is the only smart sensor
that can be used with all types of rackets, including juniors.

Correlation analysis is widely used in sports science.
Comparison of the accuracy, speed of attacking hits and
special physical preparedness of young badminton players
allows us to assess the relationship between physical qualities
and technical preparedness, which is formed in the process
of sports training.

The correlation between lower body power and physical
ability in young badminton players was investigated by
Santos et al. (2022). The main practical implication of this
study is that phase angle has a modest relationship with
lower limb strength and physical ability in young badminton
players. Thus, phase angle may play an important role in
training load control as it can be used to assess aerobic and
anaerobic capacity in young badminton players.

In our study, it was found that the indicators of the
speed of attacking hits from the left and right correctly
correlated with each other. Line accuracy forehand results
are significantly correlated with diagonal righthand and
triple long jump. This indicates the connection of speed-
strength abilities with the performance of attacking hits by
young badminton players.

Given the above, it can be argued that the use of a set
of specially selected exercises had a positive effect on the

special physical preparedness and speed of attacking hits in
badminton players 10-11 years old. The use of the proposed
complex can also be used in the training of young tennis
players.

Conclusions

The presented complexes of specially selected exercises
had a positive impact on changes in the indicators of special
physical preparedness, accuracy and speed of the attack-
ing hits, which allows us to recommend badminton play-
ers 10-11 years old in the training process. Thus, under the
influence of a complex of special preparatory exercises, sig-
nificant changes in young badminton players were obtained
in terms of triple long jump (p<0.001) and jumping rope
(p<0.01). Indicators of accuracy and speed of execution of
attacking hits by young badminton players are also positive
changes under the influence of specially selected exercises.

Acknowledgement

We would like to express our gratitude to the Kharkiv
State Academy of Physical Culture for providing support
for the imple-mentation of this research.

Conflicts of interest

Authors have no conflict of interest to disclose

References

Abdullah, S. (2014). Effect of high intensity interval circuit
training on the development of specific endurance to
some of essential skills in youth badminton players.
Journal of Advanced Social Research, 4(3), 77-85.

Abidan, P, Castanedo, A., Feng, X.Q., Sampedro, J. & Abian-
Vicen, J. (2014). Notational comparison of men’ singles
badminton matches between Olympic Games in Beijing
and London. International Journal of Performance
Analysis in Sport, 14, 42-53.
https://doi.org/10.1080/24748668.2014.11868701

Cabello-Manrique, D., & Gonzalez-Badillo, J.J. (2003).
Analysis of the characteristics of competitive badminton.
British Journal of Sports Medicine, 37, 62-66.
https://doi.org/10.1136/bjsm.37.1.62

Luo, L.N,, Yang, S.T, Tan, B.H., & Ma, Y.E (2020). The
Effectiveness Research of Agility Training for Amateur
Badminton Player by Free Distributing Reaction
Time Equipment Made by Ourselves. Basic & Clinical
Pharmacology & Toxicology, 126, 139-139.

Karatnyk, L., Hrechaniuk, O., & Pityn, M. (2015). Structure
and content of competitive activity of 15-17 years old
badminton players. Journal of Physical Education and
Sport, 15(4), 834-837.
https://doi.org/10.7752/jpes.2015.04128

Mabhulkar, S. S. (2016). Relationship of strength and
flexibility with skill performance in badminton players.
International journal of Physical Education, Sports and
Health, 3(5), 38-40.

Okun, D., Korolova, M., Stadnik, S., Rozhkov, V., Mulyk, K.,
Grynova, T., Kalmykova, Y., Bondar, A., & Petrenko, 1.

250



Shevchenko, O., Mulyk, K., Paievskyi, V., Skaliy, A., Guba, A., Skaliy, T., & Anosova, O. (2023). Changes in Indicators of Special Physical
Preparedness in Badminton Players Aged 10-11 under the Influence of Specially Selected Exercises

(2020). Selection of girls for canoe slalom on the basis of
morphological and functional indicators during puberty.
Journal of Physical Education and Sport, 20(6), 3497-3503.

Rovniy, A., Mulyk, K., Perebeynos, V., Ananchenko, K., Pasko,
V et al. (2018). Optimization of judoist training process
at a stage of gradual decline of sporting achievements.
Journal of Physical Education and Sport, 4, 2447-2453.
https://doi.org/10.7752/jpes.2018.04367

Vial, S., Cochrane, J., J. Blazevich, A., & L. Croft, J. (2019).
Using the trajectory of the shuttlecock as a measure of
performance accuracy in the badminton short serve.
International Journal of Sports Science and Coaching,
14(1), 91-96.
https://doi.org/10.1177/1747954118812662

Preeti, Kalra, S., Yadav, J., & Pawaria, S. (2019). Effect of Pilates
on Lower Limb Strength, Dynamic Balance, Agility and
Coordination Skills in Aspiring State Level Badminton
Players. Journal of Clinical and Diagnostic Research, 13(7),
YC1-YCeé.
https://doi.org/10.7860/JCDR/2019/41713.12978

Chi, J. & Alahmadi, D. (2021). Badminton players’ trajectory
under numerical calculation method. Applied
Mathematics and Nonlinear Sciences, 0(0).
https://doi.org/10.2478/amns.2021.1.00125.

Rusdiana, A., Subarjah, H., B, B., Budiman, D., Wibowo, R.,
Nurjaya, D.R., Pramutadi, A., Mustari, A.S., Kusdinar, Y.,
& Syahid, A.M. (2021). Kinetics Analysis of Overhead
Standing Smash in Badminton. Jurnal Pendidikan
Jasmani dan Olahraga.
https://doi.org/10.17509/jpjo.v6il.32577.

Sturgess, S., & Newton, R. U. (2008). Design and
Implementation of a Specific Strength Program for
Badminton. Strength ¢ Conditioning Journal, 30(3), 33-
41. https://doi.org/12.10.1519/SSC.0b013e3181771008

Guven, E, Inceler, A., Aktas, S., Koc, S., Yilgin, A. & Er, Y.
(2017). Effects of badminton training on some physical
parameters in badminton players aged 10 to 12 years.
Turkish Journal of Sport and Exercise, 19(3), 345-349.
https://doi.org/10.15314/tsed.349484

Ozmen, T., & Aydogmus, M. (2017). Effect of plyometric
training on jumping performance and agility in
adolescent badminton players. Turkish Journal of Sport
and Exercise, 19(2), 222-227.
https://doi.org/10.15314/tsed.319749

Shevchenko, O., Koval, S., & Merzlikin, M. (2021),
Kompleksnyi rozvytok tekhnichnoi ta fizychnoi
pidhotovlenosti tenisystok 7-8 rokiv. Slobozhanskyi
naukovo-sportyvnyi visnyk, 3(83), 19-25.
https://doi.org/10.15391/snsv.2021-3.003

Jaworski, J. & Zak, M. (2015).The Structure of Morpho-
Functional Conditions Determining the Level of Sports
Performance of Young Badminton Players. Journal of
Human Kinetics, 47(1), 215-223.
https://doi.org/10.1515/hukin-2015-0077

Ahmed, S., Saraswat, A. & Esht, V. Correlation of core stability
with balance, agility and upper limb power in badminton
players: a cross-sectional study. Sport Sci Health, 18, 165-
169 (2022). https://doi.org/10.1007/s11332-021-00789-w

Tiwari, L. M., Rai, V., & Srinet, S. (2011). Relationship of
selected motor fitness components with the performance
of badminton player. Asian Journal of Physical Education
Computer Science in Sports, 5(1), 88-91.

Lin, KC., Wei, CW,, Lai, CL. et al. Development of a
badminton teaching system with wearable technology for
improving students’ badminton doubles skills. Education
Tech Research Dev, 69, 945-969 (2021).
https://doi.org/10.1007/s11423-020-09935-6

Chernykh, T., Mulyk, V., Mulyk, K., Skaliy, A., Ostrowski,
A., & Skaliy, T. (2021). The relationship between the
effectiveness of performing technical elements and
indicators of static and dynamic balance in young
acrobats 6-7 years old. Health, Sport, Rehabilitation, 7(4),
58-68. https://doi.org/10.34142/HSR.2021.07.04.05

Sobko, I. M., Zharkova, Ye. Ye., & Vitsko, S. M. (2020).
Optymizatsiia spetsialnoi fizychnoi ta tekhnichnoi
pidhotovky badmintonistiv 13-14 rokiv. Sportyvni ihry,
4(18), 72-83.

Zhang, L. (2023) Physical strength training methods in
badminton teaching and training. Revista Brasileira de
Medicina do Esporte, 29, art. no. e2022_0253.
https://doi.org/10.1590/1517-8692202329012022_0253

Yadav, S.K. (2017). Relationship of selected motor fitness
variables with the performance of badminton players.
International journal of physical education, sports and
health, 4, 145-147.

Kwan, M. S., Cheng, C. L., Tang, W. T., & Rasmussen, J. (2010).
Measurement of badminton racket deflection during a
stroke. Sports Engineering, 12(3), 143-153.
https://doi.org/10.1007/s12283-010-0040-5

Nasruddin, F. Azmy, Harun, M. Noor, Syahrom, A., Abdul
Kadir, M. Rafig, Omar, A. Hafidz, & Ochsner, A. (2016).
Finite Element Analysis on Badminton Racket Design
Parameters. Springer International Publishing.
https://doi.org/10.1007/978-3-319-21735-2

Giménez-Egido, ].M., Ortega, E., Verdu-Conesa, I., Cejudo,
A., & Torres-Luque, G. (2020). Using smart sensors
to monitor physical activity and technical-tactical
actions in junior tennis players. International Journal of
Environmental Research and Public Health, 17(3), art. no.
1068. https://doi.org/10.3390/ijerph17031068

Santos, M.A.P, Rossi, EE., Silva, A.S., Veras-Silva, A.S., Silvino,
V.O., & Ribeiro, S.L.G. (2022). Phase angle is moderately
correlated with lower-body power and fitness capacity in
junior Badminton players. Revista Andaluza de Medicina
del Deporte, 15(2), 60-64.
https://doi.org/10.33155/j.ramd.2021.08.003

251



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 23, Num. 2

3MIHU NOKA3HUKIB CNELIANBHOI ®I3UYHOI
NIArOTOBNEHOCTI BAAMIHTOHICTIB 10-11 POKIB
nia BJIMBOM CMNELIAJIbHO NIIBPAHUX BMPAB
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Mera. BusHaunTy 3MiHN OKa3HMKIB CIieljiaibHOI (i3MYHOI MiATOTOBIEHOCT] Ta MIBUAKOCTI HAITAIAI0u/X yhapiB y 6agMiH-
ToHicTiB 10-11 pOKiB I1ify BIVIMBOM CIleljiaTbHO-IIili0paHyX BIIpaB.

Marepianmu i metogu. YuyacHuku — roHi 6agminTonictu 10-11 pokis (12 X/I0miiB), CIOPTUBHUIT CTaX AKMX 2-3 poku. [o-
CITPKEHHST TPMUBAIO 3 Micsli 1 BK/IIOYAIO: TeCTYBAaHH CIIelianbHOI (isMYHOI MiTOTOB/IEHOCTI, OL[iHKY Ta aHa/i3 MIBUAKOCTI
aTaKyo4MX yapiB IOHUX O6a[MiHTOHICTIB.

PesynbraTu. AHaji3 OTpYMaHUX Pe3yIbTaTiB JOCIIPKEHH BUABMB IIO3UTVMBHI 3MiHM Pe3y/IbTaTiB creliaabHOI (isndaHOl
HiArOTOB/IEHOCTI, TOYHOCTI Ta UIBUAKOCTI HAMAAAI04MX yAapiB. KoMIIeKCHMIT pOSBUTOK MIBUKICHO-CMIOBUX 3[{{0HOCTEl FOHMX
0a/MiHTOHICTiB BU3HAYa/IM BIIPAaBY METAHHs M s14a MAcolo 1 KI, MOTPiitHMII CTpUOOK y JOBKMHY Ta B CTpUOKY Ha cKakari. Ile
IPOSB/IANOCS Y BUKOHAHHI HAaIlaJlalo4MX YAapiB 3 MicTa Ta y CTpUOKY Ta IepeMillleHHX, ajie JOCTOBipHe MiABNIIeHH pe3y/IbTaTiB
MaJIi y IOTpiltHOMY CTpUOKY Ta CTpuOKax Ha cKakasii. PO3BUTOK MIBMAKICHOI BUTPMBA/IOCTI BU3HAYA/IA BIIPaBa IepeMillieHHs
3 LIEHTPY B 4 TOYKM, ajie pe3y/NnbTaT CYyTTEBO He 3MiHMICA IPOTATOM 0CipkeHHA. [lokasHMKYM TOYHOCTI HaNa/jalo4unx yjapis
JLOCTOBIpHO 30iMbIINIINCS B cepegHboMy Ha 2,58%. PesynbraTy MIBUIKOCTI Hanajalounx yjjapiB TaKOXX Ma/i JOCTOBipHE IiJBM-
LIeHHA B cepefHboMY Ha 29,41%. BUKOPUCTaHHA KOMIIJIEKCIB [/I TPEHYBaHHA TOYHOCT] HAlIAJAl04uMX yapiB pa3soM 3 MillleHsMU
3 IOCTYTIOBMM YCK/Ia/IHEHHAM BIIPaB IiBUIIN/IO Pe3y/IbTaTy TECTOBYUX BIIPAB Ha TOYHICTb Ta MIBU/KIiCTh BUKOHaHHA. [TokasHu-
KI IIBMAKOCTI HAIlA/[al0u X yiapiB 3/1iBa Ta CIpaBa JOCTOBIPHO KOPETIOITb MX c00010. Pesyrbraru TOYHOCTI yAapy cIipaBa 1o
JTiHii JOCTOBIPHO KOPEJTIOITD 3 yAapaMy CIIpaBa I10 fjiarOHaJIi Ta 3 MOTPIIHIM CTPUOKOM B JOBXIHY 3 Miciisl. Lle BKasye Ha 3B’s130K
MIBU/IKICHO-CIIOBUX 3/{i0HOCTeI 3 BUKOHAHHIM HAIla/JAl0quX yapiB oHnMY 6agMinTonicTamu. [TokasHMKNM IOTPIiTHOTO CTprOKa
B IOBXIMHY 3 MICI|sI, CTpMOKM Ha CKaKa/llji 3a 1 XB. Ta METaHH: M’s19a Macoko 1 KT JOCTOBIPHO KOPEIOI0Th MiX 0000, 1110 BKa3ye
Ha KOMITIEKCHUIT PO3BUTOK LIBMAKICHO-CUIOBMX 3[i0HOCTEI! IOHMX OAMIHTOHICTIB.

Bucnosku. ITpencrapneni kominiekc creliaZbHO-MiArOTOBYMX BIIPaB MO3UTUMBHO BIUIMHY/INM HA 3MiHM IOKA3HMUKIB CIelli-
a/1bHOI Bi3MYHOI MTiITOTOB/IEHOCT], TOYHOCTI Ta MIBUKOCT] HATIA/IAI0YOTO YAAPY, 11O HO3BOJIsIE PEKOMEH/IyBaTH B TPEHYBA/IbHOMY
mporieci 6agminTonicTiB 10-11pokiB.

KirrouoBi crroBa: 10Hi 6aiMiHTOHICTY, HaITaAI0Y I yZHap, HOKa3HUKI, TOYHICTb.
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