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Abstract

Background. The most effective warm-up programs chosen before training or competition are critically important in
terms of performance. This is especially evident in basketball, due to the nature of the game, which requires players to
make quick changes of direction and explosive movements. Implementing the most effective warm-up program not
only reduces the risk of injury but also ensures that players are fully prepared for the game.

Objectives. This study aimed to determine the acute effects of static warm-up (SWU), dynamic warm-up (DWU)
and mini-band warm-up (MBWU) protocols applied to basketball players on speed, jump, strength, flexibility and

anaerobic power.

Materials and methods. Ten male basketball players (age: 21.10 £ 1.97 years) from the university basketball team
participated in the study voluntarily. The experimental model, one of the quantitative research methods, was used in
the study. The study was designed as a three-day program, during which a different warm-up protocol was applied
to the same athletes on each day, with 48-hour intervals. After performing SWU, DWU and MBWU protocols, the
basketball players underwent a series of assessments, including 10-m sprint, countermovement jump (CMJ), back
strength, flexibility and Wingate anaerobic power test (WAnt). The collected data were then recorded. The statistical
analysis of the data was conducted using the SPSS package program. The normality level of the data was determined
by Shapiro-Wilk test. Repeated Measures ANOVA test was used in the analysis of normally distributed data. The
Bonferroni post hoc test was applied for intragroup comparisons.

Results. The findings of this study indicate a significant difference between the warm-up protocols in 10-m sprint,
CM]J and peak power (PP) values (p < 0.05), while no substantial difference was found in back strength, flexibility,

average power (AP) and fatigue index (FI) values (p > 0.05).

Conclusions. To sum up, it was determined that the DWU protocol applied to basketball players provided positive
developments in speed and CM] values, while the MBWU protocol led to enhanced improvements in speed, CM]
and PP values. The MBWU protocol demonstrated a beneficial impact on athletic performance compared to the
DWU and SWU protocols. It is suggested that the MBWU protocol may be a preferable for warming up in basketball

training.

Keywords: anaerobic power, basketball, countermovement jump, sprint, warm-up.

Introduction

Basketball is a popular sport after football today. In
this sport, which is played both individually and as a team,
gaining an advantage over the opponent requires athletes
to adapt to the complex structure of this sport (Kiling &
Ozen, 2024). Basketball is related to the fact that individuals
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of all age categories can easily practice this sport, as well as
athletes having high physical, biomotor and psycho-mental
characteristics. In basketball competitions or training, the
place of biomotor skills is also very important in addition to
some characteristics of athletes (Kiling, 2008). Basketball is
played at a very high tempo, and it includes some biomotor
characteristics such as sudden changes of direction, high
jumps and sudden acceleration. This situation requires
basketball athletes to be athletic, to have basketball skills
such as agility, conditioning and explosiveness (Bavli, 2008).
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Warm-up is an important factor in order to maximize
performance efficiency in training or competitions. Warm-
up increases muscle temperature (Kapnia et al., 2022). It
is stated that warmed muscles increase the functionality
of the central nervous system and increase the speed of
nerve impulses (Karvonen & Lemon, 1992). The muscle-
nervous system becomes more efficient due to the increase
in temperature, which also increases balance efficiency
(Bishop, 2003). It is important for athletes, especially in
sports such as basketball, which have high levels of complex
body movements, to react quickly to various stimuli.

Sports injuries can occur due to various reasons and at
different levels of severity. Individual factors such as muscle
strength, performance level, fatigue, warm-up status, and
sports technique play a determining role in the occurrence
of these injuries (Kog¢ & Yasun, 2024). Especially, an effective
warm-up performed before training or competition
stands out as an important protective factor in reducing
the risk of injury. Warm-up exercises performed before
training or competitions are important in terms of athlete
performance, as they increase efficiency and cool-down
exercises performed afterwards provide advantages in terms
of rapid recovery and minimize the risk of injury in both
cases (Thacker et al., 2004). SWU exercises are a type of
warm-up frequently used before competitions and training.
These warm-up exercises increase muscle flexibility at an
optimal level, thus improving performance and reducing
the risk of possible muscle injuries. DWU exercises are
one of the multiple stretching methods that include many
movements such as swinging and additional springing in a
way that will maintain control without exceeding an athlete’s
own body weight and joint mobility (Yiiksel, 2002). In
MBWU exercises, athletes increase their muscle resistance
by stretching the band. This increased resistance force in
the muscle also increases muscle mass. In addition, MBWU
exercises enable athletes to perform movements that cover
both single and multiple joints at the same time, allowing for
efficient training performance. Resistance enables muscle
tension in direct proportion to the stretching of the elastic
band, where further increase in muscle tension is related to
the thickness and color of the resistance band (Ozsu, 2018;
Page & Ellenbecker, 2019).

When the studies on warm-up exercises in basketball are
examined in the literature, it is seen that warm-up types have
a positive effect on performance levels (Meckel et al., 2009;
Galazoulas et al., 2012). However, since no study has been
found on the effects of SWU, DWU and MBWU exercises
on some biomotor characteristics of basketball players, this
study was necessary. This study was conducted to determine
the acute effects of SWU, DWU and MBWU protocols on
some biomotor characteristics. It was assumed that DWU
and MBWU protocols would positively affect biomotor
characteristics, while SWU protocol would negatively affect
them.

Materials and Methods

Study participants

The research group consisted of 10 male basketball
players (age: 21.10 + 1.97 years) from the basketball team of
Mus Alparslan University (Turkey). The players participated

in the study voluntarily. The research was conducted in
accordance with the Declaration of Helsinki. Before starting
the research, Ethics Approval was obtained from the
Scientific Research and Publication Ethics Committee of
Mus Alparslan University with the decision number 14/51
dated 06.12.2024.

Study Organization

The experimental model, which is a quantitative
research method, was used in the study. Athletes who had
a chronic disease, had a musculoskeletal injury within the
last year and needed to use continuous medication were
not included in the study. The participants were shown how
to apply the tests in the study, how to use the instruments
to be measured and warm-up protocols practically under
the supervision of an athletic performance trainer on a day
before the study started. The athletes were made to try out
the tests to be used in the measurements. The height and
body weight measurements of the research group were taken
on the same day. All participants were given the necessary
instructions to follow regular eating habits on and before
the measurement days and not to take any ergogenic
supplements and stimulants during the study. They were
also advised not to do heavy physical activity for 48 hours
before the measurements and not to consume caffeine for
24 hours. The 10 athletes who participated in the study were
randomly divided into three groups. Warm-up protocols
were applied to the athletes in three groups with an interval
of 48 hours, Day 1; Group A (4) SWU, Group B (3) DWU,
Group C (3) MBWU, Day 2; Group C (3) SWU, Group A (4)
DWU, Group B (3) MBWU, Day 3; Group B (3) SWU, Group
C (3) DWU, Group A (4) MBWU (Figure 1). After each
warm-up protocol on the measurement days, basketball
players were subjected to 10-m sprint, CM]J, back strength,
sit and reach flexibility and WAnt tests. Warm-up protocols
and tests were performed at the same time (16.00-18.00) on
the application days.

Information Day Rest Day 1 Rest Day 2 Rest Day 3
Providing information about Group A (n=4) Group C (n=3) Group B (n=3)
the research and explaining SWU protocol SWU protocol SWU protocol
the purpose of the research and tests and tests and tests
e eing ¢ OTNDGS)  GowAG) GowCaed)

iy DWU protocol DWU protocol DWU protocol

the application of warm-up
protocols

48 hours
48 hours
48 hours

and tests and tests and tests

Group A (n=4)
MBWU protocol
and tests

Introduction of biomotor Group C (n=3)
tests and application of trial MBWU protocol
tests and tests

Group B (n=3)
MBWU protocol
and tests

Fig. 1. Warm-up protocols and application scheme of tests

Data Collection Tools

10-m sprint test. Athletes’ 10-m sprint test was recorded
with a photocell device (Fusion Sport Smart Speed, Australia)
on a polyurethane coated indoor sports hall floor, with two
gates placed at both points with a precision of 0.01 seconds
in a 10-m area marked with a start and finish point, and
when the athletes felt ready, they ran through the gates at
their highest speed from 50 cm behind the start point and
two trials were recorded with a 3-min interval. The athletes’
best degree was evaluated.
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Countermovement jump (CMJ). The athletes’ vertical
jump skills were measured with a jumping mat (Fusion
Sport Smart Jump, Australia), both hands on their waists,
feet shoulder-width apart and posture upright, and when
the athletes were ready on the mat, they were asked to jump
to the highest point they could without taking a step and
bending their knees 90°. After jumping, the athletes fell back
onto the mat and their jump heights were measured with a
precision of 0.1 cm and the two attempts were recorded and
the highest degree was evaluated (Atan, 2019).

Back strength. The athletes’ back strength was measured
with a Takei brand (Japan) back dynamometer. The athletes were
placed on the dynamometer stand, stepping on the part where
the foot marks were. The athletes were allowed to grip the dy-
namometer bar with their hands in an inverted position (palms
up) while their knees and arms were stretched, their backs were
straight and their bodies were slightly bent forward. In this po-
sition, the length of the dynamometer chain was adjusted ac-
cording to the physical characteristics of each athlete and the
athletes were asked to pull the dynamometer bar vertically up to
the maximum level by taking force from their legs. The test was
repeated twice and the best value was recorded in kg.

Sit and reach flexibility test. The test is to extend the body
forward as much as possible in a sitting position. The test
was performed using a bench with a lower surface length of
35 cm, an upper surface length of 55 cm, a width of 45 and
a length of 32 cm. The upper surface of the bench on the
subject’s side was graded from 0 to 50 cm from the edge and
a 30 cm ruler was placed next to this graduation. After the
athletes were seated with the soles of their feet on the lower
edge of the bench, the distance they could push the ruler on
the bench by leaning forward without bending their knees
was measured in cm. The athletes were given two attempts
and the best degree was recorded (Pense & Serpek, 2010).

Wingate anaerobic power test (WAnt). To determine
anaerobic power parameters, WAnt was applied to athletes.
The test was performed on a lower extremity bicycle
ergometer (Monark 894E, Monark, Varberg, Sweden). WAnt
consists of pedaling at maximum speed for 30 s on a bicycle
ergometer with a load of 0.075 kp-kg—1 applied for each
kilogram of body weight (Ramirez-Vélez et al., 2016). Age,
body weight and height of the athletes were recorded on the
computer connected to the ergometer via the software of the
device. The load to be applied to the athletes was determined
by the software and placed on the pan of the ergometer.
The saddle height of the ergometer was adjusted according
to the height of the athletes. The feet of the athletes were
fixed to the pedals with the help of clips. After a 5-min free
warm-up period, the athletes performed a 3-min pedaling
exercise without exceeding 50-60 rpm without load on the
ergometer. After the determined load was placed on the
bicycle pan, the athlete started the test when he/she felt
ready. After reaching the maximum pedal speed, the load
on the pan was automatically reduced and the resistance
caused by the weight was reflected to the pedal. After this
stage, the participants were asked to complete the test with
maximum effort by maintaining the pedal speed for 30
seconds. The athletes were motivated verbally while applying
WAnNT. After completing WAnt, the PP and MP anaerobic
power parameters were determined by the software of the
ergometer. It was calculated from the formula Fatigue Index
= (Peak Power-Minimum Power) / (Peak Power) x 100
(Zagatto et al., 2009).

Warm-up Protocols

Static warm-up protocol. The static warm-up protocol
consists of two parts. The first part consists of 5 min of low-
tempo running, and the second part consists of 15 different
movements for the upper and lower extremities and other
parts of the body. The exercises were continued for 15 sec
and then a 10 sec rest was given. Static warm-up exercises
were applied as 1 set in a 20 x 20-m area according to the
order of movements under the supervision of an athletic
performance trainer (Table 1). The static warm-up protocol
lasted a total of 15 min, consisting of 5 min of running and
10 min of warm-up exercises.

Table 1. Static warm-up protocol

Static Warm-Up Exercise Exe.rc1se R‘est
Exercises Set Direction Time Time
(sec) (sec)
Overhead Arm Stretch 1 Single 15 10
Overhead Triceps Stretch 1 Double 30 20
Cross Body  Shoulder 1 Double 30 20
Stretch
Chest Stretch 1 Double 30 20
Rear Shoulder Stretch 1 Single 15 10
Side Stretch 1 Double 30 20
Crouch Leg Stretch 1 Double 30 20
Quadriceps Stretch 1 Double 30 20
Floor Touch 1 Single 15 10
Calf Stretch 1 Double 30 20
Butterfly Stretch 1 Single 15 10
Head to Knee Stretch 1 Double 30 20
Hamstring Stretch 1 Double 30 20
Double Knee to Chest 1 Single 15 10
Stretch
Abdomen Stretch 1 Single 15 10
Total 600 sec

Dynamic warm-up protocol. The dynamic warm-up pro-
tocol consists of two parts. The first part consists of 5 min of
low-tempo running, and the second part consists of 11 differ-
ent movements for the upper and lower extremities and other
parts of the body. The exercises were continued for 15 sec and
then a 10 sec rest was given. Dynamic warm-up exercises were

Table 2. Dynamic warm-up protocol

Dynamic Warm-Up Exercise ~ Exercise Rest Time

Exercises Direction Time (sec) (sec)
Shoulder Circles 2 Single 15 10
Arm Swings 2 Single 15 10
Hip Circles 2 Single 15 10
Jumping Jacks 2 Single 15 10
Leg Swings 2 Double 30 20
Walking High Kicks 2 Single 15 10
Squats 2 Single 15 10
High Knees 2 Single 15 10
Butt Kicks 2 Single 15 10
Walking Lunge 2 Single 15 10
Ankle Hops 2 Single 15 10
Total 2 x 300 = 600 sec
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applied in 2 sets in a 20 x 20-m area, according to the order of
movements, under the supervision of an athletic performance
trainer (Table 2). The dynamic warm-up protocol lasted a total
of 15 min, 5 min of running and 10 min of warm-up exercises.

Mini band warm-up protocol. The mini band warm-up
protocol consists of two parts. The first part consists of 5
min of low-tempo running, and the second part consists of
10 different movements for the upper and lower extremities
and other parts of the body. The exercises were continued
for 15 sec and then a 10 sec rest was given. The mini band
warm-up exercises were applied in 2 sets in a 20 x 20-m area,
according to the order of movements, under the supervision
of an athletic performance trainer (Table 3). The mini band
warm-up protocol lasted a total of 15 min, consisting of 5
min of running and 10 min of warm-up exercises.

Table 3. Mini band warm-up protocol

Mini Band Warm-Up Set Exercise Exercise RestTime

Exercises Direction Time (sec) (sec)
Overhead Pulses 2 Single 15 10
Arm Pulses 2 Single 15 10
Lat Pulldown 2 Single 15 10
Jumping Jacks 2 Single 15 10
Lateral Walk 2 Single 15 10
Squats 2 Single 15 10
Bicycle Crunch 2 Single 15 10
Hamstring Curl 2 Double 30 20
Clamshell 2 Double 30 20
Butterfly Bridge 2 Single 15 10

Total 2 x 300 = 600 sec
Statistical Analysis

SPSS package program was used for processing the
data obtained from the research, descriptive statistics and

Table 5. Biomotor test results of warm-up protocols

statistical analysis of the data. The normality assumption
of the data was tested with the Shapiro-Wilk test. Repeated
Measures ANOVA from parametric tests and Bonferroni
test from Post Hoc tests were applied to the data showing
normal distribution. The significance level in the research
was accepted as p < 0.05.

Results

Descriptive statistics of the general characteristics of the
basketball players participating in the study are presented in
Table 4. The results of the biomotor tests of the basketball
players belonging to the SWU, DWU and MBWU protocols
are presented in Table 5 and Figure 2.

Table 4. Descriptive statistics of the general characteristics
of the participants

General

characteristics " Mean SD
Age (years) 10 21.10 1.97
Height (cm) 10 184.00 7.44
Body Weight (kg) 10 81.74 12.59
BMI (kg/m?) 10 24.05 2.58

According to the findings in Table 5, a significant
difference was found between the warm-up protocols in
10-m sprint, CMJ and PP tests (p < 0.05). No significant
difference was found between the warm-up protocols in
back strength, flexibility, MP and FI values (p > 0.05).

In the 10-m sprint test of basketball players, it was deter-
mined that the DWU and MBWU protocols had lower values
than the SWU protocol. In the CMJ test, it was found that
the DWU protocol had higher values than the SWU protocol,
while the MBWU protocol had higher values than the SWU
and DWU protocols. In the PP value, it was determined that
the MBWU protocol had higher values than the SWU protocol.

Warm-up protocols (n=10)

Biomotor tests Static! Dynamic? Mini Band® F P Post Hoc
Mean + SD Mean + SD Mean = SD
10-m Sprint (sec) 1.80 £ 0.09 1.74 £ 0.08 1.70 £ 0.11 5.277 0.016 2<1 - 3<1
CM]J (cm) 35.35+6.25 3793 +6.11 39.65 +5.77 37.307 0.000 2>1-3>1,2
Back Strength (kg) 142.95 + 18.01 145.20 £ 23.01 152.25 + 14.43 2.569 0.104 p>0.05
Flexibility (cm) 33.15+6.09 33.10 £ 5.78 35.60 + 6.37 3.244 0.098 p>0.05
Peak Power (W/kg) 10.87 + 1.44 1144 + 1.15 11.87 +1.20 6.233 0.009 3>1
Mean Power (W/kg) 7.78 £ 0.60 7.93 £ 0.62 7.96 + 0.41 1.151 0.339 p>0.05
Fatigue Index (%) 5890 +7.15 59.73 £ 3.20 65.25 +9.39 2.854 0.084 p>0.05
* k% *
* *
o 50.0 x :::
g b . S 100
12 5 300 E 8.0
‘? 0.8 2 200 g 60
g 3 2 4.0
S 04 10.0 £ 2
4 Static Dynamic Mini Band 0. Static Dynamic Mini Band o Static Dynamic Mini Band

Fig. 2. Values of 10-m sprint, CMJ and peak power tests
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Discussion

One of the important findings of this study is that warm-
up has an effect on biomotor characteristics. Especially DWU
and MBWU provided an increase in athletic performance as
assumed. There are studies showing that SWU protocols nei-
ther improve nor decrease athletic performance or are not
beneficial (Galazoulas, 2017; Aydogdu & Atli, 2021; Need-
ham et al.,, 2009; Yamaguchi & Ishii, 2005). In the present
study, a significant difference was determined between the
warm-up protocols in the 10-m sprint test of basketball play-
ers. It was found that DWU and MBWU protocols had lower
values than SWU protocol in the 10m sprint test. In a study
applied to basketball players, it was determined that DWU
protocol provided more positive results compared to SWU
protocol in the 10m sprint test (Galazoulas, 2017). MBWU
exercises after activation in university athletes showed sta-
tistically significant improvements in speed test (Singh et
al., 2023). It was found that the values obtained after DWU
in the speed test of young basketball players were statisti-
cally lower than the values obtained after SWU (Aydogdu &
Atly, 2021). In a study conducted on young basketball play-
ers, it was observed that DWU exercises performed before
the 20-m sprint test had a positive effect on the 20m sprint
(Akyiiz et al., 2017). In the 20-m sprint test, the FIFA 11+
warm-up protocol values of young futsal players were found
to be lower than the DWU and SWU protocols, and the
DWU protocol values were also found to be lower than the
SWU protocol (Kahraman et al., 2023). It can be said that the
results in our study are similar to the studies in the literature.
However, there are also studies in the literature with different
results. In another study conducted on university women’s
football team athletes, there was no significant difference
between the SWU and MBWU protocols in the 10m sprint
test (Christensen et al., 2020). The difference between the
results in our study and the results in this study is due to the
differences in the branch and warm-up protocols.

In the current study, a significant difference was deter-
mined between the warm-up protocols in the CM]J test of
basketball players. While the DWU protocol was found to
have higher values than the SWU protocol in the CM] test,
the MBWU protocol was found to have higher values than
the SWU and DWU protocols. A study conducted on young
male basketball players showed that the FIFA 11+ warm-up
protocol was more beneficial than the DWU protocol in the
vertical jump test (Istkdemir et al., 2020). A different study
applied to basketball players determined that the DWU pro-
tocol provided more positive results compared to the SWU
protocol in the CM]J test (Galazoulas, 2017). Another study
found that the DWU protocol applied to athletes with and
without weight vests increased vertical jump performance
more than the SWU protocol (Faigenbaum et al., 2006). It
was determined that DWU exercises increased drop jump
performance and that a 10-min dynamic exercise period af-
fected drop jump performance more positively than 5-min
and 15-min warm-up periods (Kizilca & Okut, 2024). It was
determined that the vertical jump values after DWU in young
basketball players were statistically higher than the values ob-
tained after SWU (Aydogdu & Atli, 2021). It can be said that
the results of our study are similar to the studies in the litera-
ture. However, there are also studies in the literature with dif-
ferent results. There was no significant difference between the

SWU and MBWU protocols in the vertical jump test in female
football players (Christensen et al., 2020). It has been deter-
mined that static warm-up exercises have a positive effect on
CM]J performance in basketball players (Sarikaya et al., 2023).
The difference between the results in our study and the results
in this study is due to the difference in warm-up protocols.
In the current study, no significant difference was found
between the warm-up protocols in the back strength and flex-
ibility tests of basketball players. In a study conducted on
young basketball players and supporting the results in our
study, it was determined that SWU and DWU protocols had
no effect on back and leg strength (Akyiiz et al., 2017). How-
ever, there are also studies in the literature with different re-
sults. After dynamic stretching exercise, the latency of isomet-
ric contraction in the elbow flexor muscles was reduced and
an increase in strength was determined after 10 min of rest
(Veevo et al., 2012). It was determined that there was a statisti-
cally significant difference in the flexibility values of chroni-
cally applied static and dynamic warm-up exercises in ado-
lescent basketball players (Esmer & Eskiyecek, 2020). It was
found that SWU exercises applied before the sit-and-reach
flexibility test in young basketball players had a positive effect
on flexibility (Akytiz et al., 2017). It has been determined that
the flexibility values obtained after DWU in basketball play-
ers are statistically higher than the values obtained after SWU
(Aydogdu & Atly, 2021). The difference between the results in
our study and the results in the literature is due to the num-
ber of exercises in the warm-up protocols, the preference of
different exercises and the difference in the application time.
In the present study, a significant difference was
determined between the warm-up protocols in the PP
anaerobic parameter of basketball players. It was determined
that the MBWU protocol had higher values than the SWU
protocol in the PP value. No significant difference was found
in the FI and PP anaerobic parameters between the general
warm-up and SWU protocols without warm-up (Amani et
al,, 2016). It was determined that different warm-up times
did not create a significant difference in the PP and MP
anaerobic parameters in handball players (Harmanci et al.,
2014). In a study conducted on basketball, handball and
volleyball players, it was found that there was no significant
difference in the peak torque muscle strength values between
the active, passive and combined warm-up groups during
extension and flexion applied slowly and quickly (Ahsan
& Mohammad, 2018). The difference between the results
in our study and the results in these studies is due to the
differences in the branches and warm-up protocols. There
are also studies in the literature supporting the results of the
study. After activation, MBWU exercises did not provide
an improvement in muscle strength peak torque at high
speeds (120°/s) but showed improvements at low speeds
(60°/s) (Singh et al., 2023). It has been determined that a
high-intensity specific warm-up protocol has higher values
in 1-maximum repetition squat performance in basketball
players than a low-intensity specific warm-up and a low-
intensity 5-min running protocol alone (Eken, 2021).

Conclusions

According to the results obtained from the research, a
significant difference was found between the warm-up pro-
tocols applied to basketball players in the 10-m sprint, CM]J
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and PP tests. No significant difference was found between
the warm-up protocols in back strength, flexibility, MP and
FIvalues. It was determined that the DWU and MBWU pro-
tocols had lower values than the SWU protocol in the 10-m
sprint test of basketball players. While the DWU protocol
was found to have higher values than the SWU protocol
in the CM]J test, it was found that the MBWU protocol had
higher values than the SWU and DWU protocols. It was de-
termined that the MBWU protocol had higher values than
the SWU protocol in the PP value. As a result, the MBWU
protocol applied to basketball players provided more im-
provement in athletic performance compared to the DWU
and SWU protocols. It is suggested that the MBWU protocol
may be a preferable warm-up protocol in basketball training.
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EdpeKTMBHNUIN BNANB 3aCTOCYBaHHA NPOTOKONIB CTaTUYHOI,
ANHaMIYHOI PO3SMUHOK Ta PO3MUHKMW i3 BUKOPUCTAaHHAM MiHi-
CTPIYOK Ha NneBHi 6iOMOTOpPHI XxapakTepncTukm 6ackerébonicrie

Cepmar OkyT'*P°PE, Myxammen 3axit Kaxpaman

'VuiBepcuter Mynra Anbnapciana
*YuiBepcuret bitnic Epen

2ACDE

ABTOpPCHKMIT BKIAJ: A — Am3aitH gocnipkenHs; B — 36ip ganux; C — crarananis; D — migroroska pykormucy; E — 36ip komrtis

Pedepar. Crarts: 8 c., 5 Tabn., 2 puc., 35 mxepern.

Icropis muranHA. Bubip HalledeKTUBHIMNMX MporpaM pOSMUHKM Ilepell TPeHYBaHHAM a00 3MaraHHsAM M€ BUpillanbHe
3HAYEHHA 3 TOYKM 30py pe3yabraTuBHOCTI. OCOOMUBO SCKPABO Iie MPOCTEXYETbCA B 6aCKeTOOMI, OCKIZIbKI XapaKTep L€l rpu
BUMAra€ Bij IPaBIiiB MIBUAKOI 3MiHI HAIPSMKY PyXy Ta BUKOHAHHs BMOYXOBUX pyXiB. BripoBaspkeHHs Haibinbi eheKTMBHOL
IpOrpaMy pO3MUHKM He TiIbKM 3HIDKYE PU3JMK TPaBMYBaHH, ajle I 3a6e3Iedye KOMIUIEKCHY IiATOTOBKY IPaBIIiB O I'PI.

Mera gocmimxeHHA. MeTa IIbOro TOCTI/PKEHHA IONATaNa y BY3HAYeHHI e()eKTUBHOTO BIUIMBY 3aCTOCYBaHHA IIPOTOKOJIB
cratngHoi posmuHku (CP), gunamivnoi posmuHKy (JIP) Ta po3MUHKM i3 BUKOpUCTaHHAM MiHi-cTpivok (MCP) s 6acker6ormic-
TiB Ha OKA3HVKM LIBU/IKOCTI, CTPMOKA, CVIIN, THYYKOCT] Ta aHaepOOHOI IOTY)KHOCTI.

Marepianu Ta MeTogu. Y HOCIi/KeHH] JOOPOBIIBHO B3SUIN y4aCTh AecATh 6acKeTOOICTiB-40/10BIKiB (Bik: 21,10 £ 1,97 poxn)
3 yHiBepCUTeTChbKOI 6acKeTOONbHOI KOMaHAN. Y TOCTiIKEeHHI BUKOPMCTOBYBAIacs eKCIIepyMeHTalIbHa MOJIe/b, 110 € OfHUM i3
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KIIbKICHUX JOCTIZHNIBKIX MeTOAIB. JJocmipkeHHs 6y10 po3po06/IeHOo 3a TPU/EHHO IPOrPaMOIo, IIifi Yac sIKOI IIOHS, 3 IHTepBa-
7I0M y 48 rofyiH, 10 TUX CaMMX CIIOPTCMEHIB 3aCTOCOBYBABCS pi3sHMII IPOTOKON po3MuHKM. ITicia BukoHanHA nporokonis CP, [IP
ta MCP 6ackeTOOICTY IIPOIIIIIIN HI3KY TECTB, 1110 BK/IIOYaIa CipuHT Ha 10 MeTpiB, cTpnboxk i3 koutppyxoM (KPC), oriHioBaHH:
MIOKA3HMKIB Cy/IM M SI3iB CIIMHM, THYYKOCTI Ta TecT BiHreriTa Ha BusHa4eHH: aHaepoOHoI moryxHocti (BAuT). HactymHuit etan
nepenbadas GikcyBaHHs 3i6pannx ganux. CTaTUCTUYHUIT aHAJI3 JAHUX IPOBOAYBCH 13 BMKOPUCTAHHAM IIPOrPaMHOTO 3abesIie-
4yeHHs SPSS. PiBeHb HOPMaIbHOCTI JAaHUX BU3HAYABCA 32 JOIOMOro0 Kputepiro lllanipo-Binka. 3 MeTow0 aHanisy HOpManbHO PO3-
MIOJi/IEHNX NaHMX BUKOPUCTOBYBABCA NMCHEPCIIHMUI aHasli3 i3 IMOBTOPHMMM BuUMipamu. J[ BHYTPilIHBOIPYIOBMX HOPiBHAHD
3acTocoByBascs post-hoc TecT bondeppomi.

PesynbpraTu. PesynbTaTyt 11bOro HOCTIIPKEHH: BKAa3yIOThb Ha 3HAUHY Pi3HMIIO MK IPOTOKOTAMM PO3MIUHOK Y ITOKAa3HMKAX
cupunTy Ha 10 Metpis, KPC Ta mikosoi norysxxocri (ITIT) (p < 0.05), Topi siK CyTTEBOI pisHMI ¥ TOKa3HMKAX CU/IM M A13iB CIIMHM,
THY4YKOCTi, cepeguboi noryxxHocti (CII) Ta ingexcy Bromu (IB) He BcTanosmeno (p > 0.05).

Bucrosxku. IligcymoByoun, 6y/10 BUSHAYEHO, 1110 3aCTOCYyBaHHsI mpoTokoiy P st 6acker6bomicTiB, 3a6e31meunio mo3nTuBHi
3MiHy B mokasHukax msuakocti Ta KPC, roxi sik mporokon MCP npusBiB o 3Ha4HOTO MOJIiNIIIEHHS NOKa3HMKIB mBuakocTi, KPC
ta I1I1. ITporokon MCP npoeMOHCTpyBaB CIPUATINBUIL BIVIUB HA CHOPTUBHY Pe3y/IbTaTUBHICTb, IOPiBHIOYY 3 IIPOTOKO/IAMU
P ta CP. BucnoBmoeTbcs NpuiyLieHHs, 1o npoTokon MCP Mo)kHa BBaKaTy ONTMMAaIbHUM BapiaHTOM 11 PO3MUHKM IIif 4ac
TpeHyBaHb 3 6acKeTOOIy.

KrouoBi cmoBa: aHaepo6Ha HOTYXXHICTb, 6acKeTOON, CTPUOOK i3 KOHTPPYXOM, CIPYUHT, PO3MIHKA.
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