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Abstract

The study purpose was to determine the effect of progressive muscle relaxation training on reducing competitive

anxiety among shooting athletes.

Materials and methods. An experimental approach with a pretest-posttest control group design was used in this
study. The experiment was carried out eight times. A total of 12 athletes, 8 males and 4 females, who were shooting
athletes, took part in this research. The athletes in this study, who joined the regional training center in East Java
Province, Indonesia, ranged in age from 20 to 44 years. In this investigation, saturated samples, including those from
all individuals, were used. Data were obtained from competitive anxiety scales during the pre- and post-test periods.

Independent samples t-tests were used to assess the data.

Results. The t-value for this study is -14,210, and the p-value is 0.001. These findings suggest that progressive muscle
relaxation training reduces competitive anxiety in shooting athletes. The athlete’s awareness of the value of mental
training contributes to reduction in competitive anxiety. This study has gained traction since athletes are aware of the
value of preparing for training before competing because they attend and participate in the regional training center.
Conclusions. Progressive muscle relaxation training can be used as an intervention to help shooting athletes reduce

their competitive anxiety.

Keywords: athletes, competitive anxiety, mental training, progressive muscle relaxation, shooting sports.

Introduction

The somatic approach in the application of mental
training in the world of sports aims to increase the level of
awareness of the sensationsthat will bereceived by the athlete’s
body (Jannah etal.,2021). One of these somatic approaches is
progressive muscle relaxation. Progressive muscle relaxation
training is a form of concentration exercise that involves
the body’s muscles directly in the implementation process
(Sholikhin et al., 2019). This training will make the muscles
tense, then relax them (Komarudin, 2015).

Unlike other mental training techniques, progressive
muscle relaxation does not only focus on relaxing the body
but also benefits athletes who are aware of their body’s
(muscle) tension, so that increased awareness will make
athletes more sensitive to their mental state (Jannah, 2017).
Using progressive muscle relaxation training techniques
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will help athletes improve their ability to maintain their
psychological state.

The application of progressive muscle relaxation in the
world of sports has been done before by Khabiri et al. (2017)
and Alwan et al. (2013), which describe that anxiety and
negative thoughts experienced by athletes can be reduced by
providing progressive muscle relaxation. The results of this
study are supported by research (Mokaberian et al., 2021),
which says that applying progressive muscle relaxation
was shown to reduce the level of cortisol secretion through
physical anxiety as well as sympathetic activity.

Mental training through a somatic approach has also
been carried out (Burgak Celik, 2020), which shows that
with mental training, the competitive anxiety experienced
by athletes can be reduced. This concept is in line with
several studies conducted by Townsend (2010), Shirazi &
Zargarzadeh (2014), and Gaylord et al. (2009) that found that
by doing this mental technique, competitive anxiety can be
reduced and one is better able to control oneself emotionally
and physically, which are caused by anxiety, tension, and
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stress. There are also 116 other studies on progressive muscle
relaxation that show that this mental training technique is
proven to reduce depression, pain, and anxiety (Ali et al.,
2009).

The application of mental training through a somatic
approach is very important for shooting athletes because
shooting sports are one of the measurable sports that can
train athletes to concentrate, make decisions quickly and
accurately, and control themselves (Kamseno et al., 2018).
Shooting is an activity that is carried out by releasing bullets,
which will follow a certain trajectory that leads to the target
at a certain distance, which requires encouragement from
the tool itself, so that in its use it requires coordination and
endurance (Alfianto et al., 2020).

To better understand the mechanics of shooting games,
there are several models related to several factors that will
affect the performance of shooting athletes, starting with
mental factors that affect the athlete’s heart rate, breathing,
and muscle tension, followed by the position of the weapon
on the body, the contact force of the rifle, the movement
towards the muzzle of the weapon, and the position of the
target point at the time of the shot.

By applying mental training through progressive muscle
relaxation technique this will give the body time to rest, such
as through muscle relaxation, reduced oxygen consumption,
respiratory rate, heart rate, and blood lactate (Mokaberian
et al,, 2021), which leads to some physiological changes on
a regular basis, thus would indicate a potential reduction of
anxiety symptoms experienced by athletes.

Competitive will appear when athletes feel that
they are unable and afraid to do something related to
match performance. Competitive anxiety can be said as a
natural reaction to environmental threats, such as sports
competitions which can show physical and psychological
responses, because athletes get threats or demands from
outside (Loveyama & Widodo, 2020). Athletes who are
competing, they tend to prepare well and be aware of the
body movements and moral skills they are doing (Taneja &
Zutshi, 2019).

Like wise athletes in shooting sports, when facing a
match, the problem that often occurs is the emergence of
different levels of competitive anxiety, which is related to
the psychological state of each athlete. This concept is in line
with research that has been conducted by (Swadesi, 2015)
that competitive anxiety is divided into three levels, namely
low, moderate, and high competitive anxiety. Athletes who
are classified as having a low level of competitive anxiety,
then in competition their performance will be good and can
increase, on the other hand athletes who are classified as in
high anxiety then their performance will decrease.

Based on the description and identification that has
been described, this study aims to determine whether there
is an influence progressive muscle relaxation to reduce
competitive anxiety?

Materials and methods

Study participants

A total of 12 shooting athletes who were members of the
training center for the Province of East Java. The age range
of the subjects was 20-44 years, with 8 male and 4 female.

Saturated samples, all subjects, were used in this study.
Participants were divided into 2 groups: the experimental
group and the control group. Each group consists of six
athletes: four male and two female.

Study organization

In this study, an experimental approach was carried
out. The experimental design used was the pretest-posttest
control group design. There were two groups in this design:
the experimental group and the control group. In each
group, pretest data collection was carried out. After that,
the experimental group was given treatment in the form of
progressive muscle relaxation. However, the control group
was not given any treatment. Then came the final stage of
collecting post-test data in the experimental group and the
control group. The description of the research design is in
accordance with Table 1 of the research design and is as
below:

Table 1. Research Design

Subject Pretest Intervention Posttest
Experiment Group T1 E T3
control groups T2 - T4
Information:

T1 - Pre-Treatment Measurement in the Experimental Group

T2 - Pre-Treatment Measurement in the Control Group

E- The experimental group treatment was in the form of
progressive muscle relaxation

Measurement After Treatment in the Experimental Group
Measurement After Treatment in the Control Group

T3 -
T4 -

The advantage of this design is its proactive history. This
means that the pretest describes the subject’s initial abilities
before the research is carried out. Progressive muscle
relaxation was given only to the experimental group. While
the control group was not given any treatment. Progressive
muscle relaxation is performed eight times consecutively,
twice a week.

The Progressive muscle relaxation procedure was
tested on a number of shooting athletes according to
their characteristics before being used in the study. The
Progressive muscle relaxation steps refer to (Jannah, 2017)
through Steps 7. The first step is to direct the subject into
a position as comfortable and relaxed as possible. Second,
the subject is directed to focus on breathing itself, while
breathing regularly. Feel the body becoming more relaxed
and calm. The third step is to carry out intrapersonal
communication with the limbs, from the head to the toes, to
feel the sensation of heaviness. The fourth step is the same as
the third, but a warm sensation is suggested. The sixth step is
to feel a warm sensation on a warm stomach. Step seven: feel
a cold sensation on the forehead. The closing section directs
the subject to suggest that they feel safe, comfortable, warm,
relaxed and happy.

The instrument used is the Competitive Anxiety
Scales consist of somatic anxiety, worry, dan concentration
disruption. A total of 16 items with alternative score ranges
of answer choices 1-4. The maximum score that can be
obtained by the subject is 64, while the lowest score is 16. The
results of the competitive anxiety scales construct validity
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were 0.408-0.560 with a correlation coeflicient of 0.643.
Based on the competitive anxiety scales score range then
categorized into three parts, namely high, medium, and low.
The categories are as in table 2 below.

Table 2. Categories of Competitive Anxiety Scales Scores

Categories ValueRange
Low 16-31
Medium 32-47
High 48-64

This research was conducted in accordance with ethical
principles of the Helsinki Declaration for human research
and was approved by research Ethics Committee of the
Surabaya State University.

Statistical analysis

The data analysis technique used is the independent
t test. The purpose of the independent t test is to test the
differences between the two groups independently. The
scores used are the gain scores of the experimental and
control groups. The gain score is the difference between the
posttest minus the pretest data. Calculations were performed
using a computer application tool, namely Jeffrey’s Amazing
Statistics Program (JASP) version 0.14.1.0.

Results

The results refer to the superiority of the experimental
design used is proactive history. This means that the pretest
data is able to provide information on the abilities of the

Table 3. Proactive History

Subject Expgj;m;ntal Subject  Control Group
Al 60 B1 58
A2 61 B2 59
A3 62 B3 57
A4 58 B4 58
A5 56 B5 60
A6 55 B6 60
Average 58.67 58.67

subjects of each group. In each group, pretest data collection
was carried out. After that, the experimental group was
given treatment in the form of progressive muscle relaxation
training. However, the control group was not given any
treatment. Then came the final stage of collecting post-test
data in the experimental group and the control group. The
description of the research design is in accordance with
Table 3 of the research design and is as follows.

Based on data from table 3, it shows that the average
competitive anxiety score between the control group and the
experimental group before the intervention was the same,
namely 58.67. When referring to the category of anxiety
scores, the score is in the high category, which means that
this data describes the information that the condition of
the shooting athletes in the experimental group and the
control group had anxiety at a high level before doing mental
training with the progressive muscle relaxation technique.

Furthermore, the results of the study presented data on
emotion regulation scores before and after the intervention
of progressive muscle relaxation as a whole. Based on the
pretest and posttest data for the experimental group and the
control group, the following data were obtained on table 4
below.

Based on data from table 4, after the application of
progressive muscle relaxation, the experimental group of
shooting athletes refers to the number 36.5, which shows
that after carrying out the exercise intervention with the
progressive muscle relaxation technique, the experimental
group of shooting athletes belongs to the category of
moderate competitive anxiety. The gain score in the
experimental group is -22.17 which indicates that there is a
decrease in sport anxiety in shooting athletes.

In the control group of shooting athletes, the post-
test score showed the number 58.67 which stated that the
average competitive anxiety of shooting athletes in the
control group was in the high category. The control group’s
gain score was 0.5 which indicated that there was an increase
in the competitive anxiety of shooting athletes in the control
group.

The changes that occurred in the two groups were tested
statistically, whether there was a difference in the gain score
between the experimental group and the control group. The
results of data analysis show the following:

The results in table 5 show at a value of -14.210 with an ap
value of <0.001. This means that there is a difference between
the experimental group and the control group. Because the
gain score is the difference between the posttest and pretest

Table 4. Description of the Experimental and Control Group Data

Subject Experimental Group Subject Control Group
Pre test Post test Gain Score Pre test Post test Gain Score
Al 60 42 -18 Bl 58 57 -1
A2 61 43 -18 B2 59 61 2
A3 62 39 -23 B3 57 56 -1
A4 58 31 -27 B4 58 59 1
A5 56 34 -22 B5 60 62
A6 55 30 -25 B6 60 60
Average 58.67 36.5 -22.17 58.67 59.17 0.5
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Table 5. Results of analysis independent samples t-test

Variable t df p-s
C-ANXIETY -14.210 10 <0.001

Note. Student’s t-test

data, this indicates that there are differences in the gain
score data for the experimental group and the control group.
This difference in gain score is assumed to be due to the
intervention of progressive muscle relaxation given to the
experimental group. So the results of these calculations also
mean that there is an effect of progressive muscle relaxation
on reducing competitive anxiety in shooting athletes.

Discussion

The results of this research indicate that there is an effect
between mental training and progressive muscle relaxation
techniques to reduce anxiety. The two groups studied (the
experimental and control groups), before they got the
progressive muscle relaxation mental exercise, the anxiety
scores of the two groups were in the same position. However,
after being given progressive muscle relaxation training, the
experimental group began to show scores with a decrease
in anxiety. This research is in line with research conducted
by Rachmaningdiah & Jannah (2016), which shows that a
decrease in anxiety can occur after the implementation of
mental training in athletes in the form of autogenic training.

In this study, when progressive muscle relaxation is
carried out, it requires at least 3 phases, namely the education,
acceptance, and practice phases, in which the three phases
are included in the structuring of mental exercises (Terry
et al., 2020). Besides that (Komarudin (2015) and Jannah
(2016) stated that there are two main components in the
progressive muscle relaxation procedure, namely systematic
tensing (stretching the muscles for 5 seconds) and relaxing
of various muscle groups (making muscles that are initially
tense relax for 10-15 seconds).

Mental training given to athletes focuses on developing
specific responses that are useful for fighting anxiety
(Montero-Marin et al., 2019). The response in question is
the relaxation response which is characterized by a series
of physiological adjustments that arise without any tension
in the mind and body (Jannah et al., 2021), where this will
be balanced with the activity of the sympathetic nerves and
physical rest (Adwas et al., 2019), also helps to increase the
positive and negative emotions that individuals experience
(Alexiou et al., 2018), so that the hormones that cause body
dysregulation can be reduced (Siregar et al., 2022).

Competitive anxiety in athletes usually appears in
situations before and before the competition has many
indicators. The causes of this anxiety are divided into three,
namely: Competitive Anxiety, Cognitive Anxiety and
somatic anxiety (Adisasmito, 2007). Competitive anxiety
is a mistake reflecting the feelings of athletes so that it
causes an unsuccessful outcome or fear of failure. Cognitive
anxiety is an athlete’s subjective perception of a competitive
situation followed by a somatic response. Somatic anxiety is
a physiological state in response to stressful situations that
athletes are aware of. This physiological state will lead to two
things, namely helpers or obstacles in a match. Thus, the

indicators that appear in athletes are competitive, cognitive,
and somatic anxiety (Kumbara et al., 2018).

The results of this study are also in line with research
conducted by (Mattle et al., 2020), which explains that there
is a relationship model between various factors that are
interconnected and can affect the performance of shooting
athletes. These factors start with mental factors that result in
decreased heart rate, tension, breathing rhythm, increased
metabolism, and the production of stress hormones (Siregar
et al., 2022), which is followed by the position of the body,
the strength of the contact towards the gun, the position
of the gun, the muzzle movement of the gun, as well as the
point position of the target at the time of the shot, and ends
with the result of the athlete’s shot (Jannah et al., 2021).

Types of sport that in practice require little physical de-
mands, the greater the chance for unwanted behavior to occur
(Pahan & Singh, 2022), and the more information that can be
received, the greater the probability of success (Lopatiev et
al., 2013). By giving progressive muscle relaxation to shooting
athletes, the mental training given will make the muscles be-
gin to stretch and relax sequentially (Rochmawati, 2015), so
that relaxation will help reduce negative psychological symp-
toms, such as the feeling of tension that athletes have will
slowly disappear (Resti, 2014; Torales et al., 2020).

Conclusions

The conclusion that can be described from this research
is that progressive muscle relaxation exercise has an effect
on reducing competitive anxiety in shooting athletes, as
evidenced by the results of a different test (independent
samples t-test) of -14.210 with a significance level of 0.001

Acknowledgment

The author would like to thank the Institute for Research
and Community Service (LPPM) Surabaya State University,
as well as the Indonesian National Sports Committee for
East Java Province, Indonesia Shooting Association for East
Java Province.

Conflict of interest

The authors declares that there is no conflict of interest.

References

Jannah, M., Rahmasari, D., Dewi, DK, & Izzati, UA (2021).
Can autogenic relaxation reduce shooting athlete anxiety?
Journal of Psychological Perspective, 3(2), 91-96.
https://doi.org/10.47679/jopp.321502021

Sholikhin, Nurkholis, & Jannah, M. (2019). The Effect of
Progressive Muscle Relaxation and Imagery Exercises on
Concentration, Anxiety Levels, and Archery Accuracy.
Sports Window, 4(1), 18-25.
https://doi.org/10.26877/jo.v4i1.2952

Komarudin (2015). Sports Psychology: Training Mental Skills In
Competitive Sports. PT Juvenile Rosdakarya.

Jannah, M. (2017a). Sports mental training series:
Concentration. Unesa University Press.

Jannah, M. (2017b). Sports Mental Training Series:
Concentration. In Paper Knowledge. Toward a Media
History of Documents. Unesa University Press.

665



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 23, Num. 5

Khabiri, M., Zadeh, AM, Mehrsafar, A., & Abrisham-kar, H.
(2017). Comparison of the effectiveness of progressive
muscle relaxation with imagery-based relaxation on
cortisol levels, competitive anxiety and self-confidence in
elite athletes. Journal of Research in Psychological Health,
11(1), 62-73. https://doi.org/10.29252/rph.11.1.62

Alwan, M., Zakaria, A., Abdul Rahim, M., Abdul Hamid, N.,
& MD, E. (2013). Comparison between two relaxation
methods on competitive state anxiety among college
soccer teams during pre-competition stage. International
Journal of Advanced Sport Sciences Research, 1, 90-104.

Mokaberian, M., Dehghanpouri, H., Faez, N., & Vosadj, E.
(2021). The Effect of Progressive Muscle Relaxation
with Imagery-based Relaxation on the Mental Health
and Maternal-Fetal Attachment in Women with a First
Unwanted Pregnancy. International Journal of Health
Studies, 7(1), 11-16. https://doi.org/10.22100/ijhs.v7i1.818

Burgak Celik, O. (2020). The effects of the mental training
skills on the prediction of the sports scientist.
International Journal of Eurasian Education and Culture,
5(9). https://doi.org/10.35826/ijoecc.153

Townsend, M. (2010). Pocket Book of Psychiatric Nursing
Diagnoses: Plans of Care & Psychotropic Medications. EGC.

Shirazi, M., & Zargarzadeh, M. (2014). The effect of
progressive muscle relaxation method on testing
anxiety in nursing students. Iran Journal of Nursing and
Midwifery Research, 19(6), 607-612.

Gaylord, C., Orme-Johnson, D., & Travis, E. (2009). The
effects of the transcendental mediation technique and
progressive muscle relaxation on EEG coherence, stress
reactivity, and mental health in black adults. International
Journal of Neuroscience, 46(1-2), 77-86.
https://doi.org/10.3109/00207458908991618

Ali, H.P,, Masoudi, R., Salehi Tali, S., Forouzandeh, N., Pour,
A., Naderi, R., & Kalhori, PM. (2009). The effect of
progressive muscle relaxation on anxiety and stress in
nursing students at the beginning of the internship.
Journal Shahrekord University Medical Sciences, 11(7), 1-7.

Kamseno, S., Sujiono, B., & Apriyanto, T. (2018). Efforts to
Increase the Ability to Shoot 10 Meter Air Rifles by
Practicing Balance in Advanced Shooting Training
Students (LLM). Scientific Journal of Sport Coaching and
Education, 2(2), 75-85.
https://doi.org/10.21009/JSCE.02202

Alfianto, R., Sulaiman, I., & Marani, IN (2020). Transactions of
arm muscle endurance and hand-eye coordination with
the result of shooting a 10-meter air rifle at the Jakarta
State University shooting sports club. Scientific Journal of
Sport Coaching and Education, 4, 83-91.
https://doi.org/10.21009/jsce.04212

Loveyama, S.A., & Widodo, A. (2020). Anxiety Level
of Taekwondo Athletes in Lumajang Regency in
Participating in the 2019 Provincial Championships.
Journal of Sports Health, 8(4), 99-106.

Taneja, K., & Zutshi, K. (2019). Effect of Mental Imagery
Coupled with Plyometric on Vertical Jump and Agility.
Y. Journal of Advanced Research in Psychology &
Psychotherapy, 2(1), 3-11.
https://doi.org/10.24321/2581.5822.201902

Swadesi, I.K. Lwan (2015). The Relationship between Anxiety
and Aggressiveness of Athletes on Sports Achievement
in Buleleng Regency in the 2011 Bali Porprov. Jorpres

(Journal of Sports Achievement), 11(1), 1-12.
https://doi.org/10.21831/jorpres.v11i1.10253

Rachmaningdiah, E.N., & Jannah, M. (2016). The effect of
autogenic training on reducing anxiety in badminton
athletes. Journal of Theoretical and Applied Psychology,
6(2), 107-112. https://doi.org/10.26740/jptt.v6n2.p107-112

Terry, P.C., Bertollo, M., & Filho, E. (2020). Advancements in
mental skills training. In Advancements in Mental Skills
Training.

Jannah, M. (2016). Experimental psychology. Unesa University
Press.

Montero-Marin, Y., Garcia-Campayo, J., Pérez-Yus, MC,
Zabaleta-del-Olmo, E., & Cuijpers, P. (2019). Meditation
techniques v. relaxation therapies when treating anxiety:
a meta-analytic review. Psychological Medicine, 49(13),
2118-2133. https://doi.org/10.1017/50033291719001600

Adwas, AA, Jbireal, JM, & Azab, AE (2019). Anxiety: Insights
into Signs, Symptoms, Etiology, Pathophysiology, and
Treatment. East African Scholars Journal of Medical
Sciences, 2, 80-91.

Alexiou, K., Roushias, A., Evaritimidis, S., & Malizos, K.
(2018). Quality of life and psychological consequences
in elderly patients after a hip fracture: a review. Clinical
Interventions in Aging, 13, 143-150.
https://doi.org/10.2147/CIA.S150067

Siregar, H.K,, Sinaga, W., Batubara, K., Pehopu, I.A., & Yesayas, F
(2022). Progressive Muscle Relaxation Techniques Reduces
Anxiety in Fracture Recovery Patients at Haji Adam Malik
General Hospital. Indonesian Nursing Media, 5(2), 131-139.
https://doi.org/10.26714/mki.5.2.2022.131-138

Adisasmito, 1. (2007). Champion Mental Capital of Athletes
with Achievement. King of Grafindo Persada.

Kumbara, H., Metra, Y., & Ilham, Z. (2018). Anxiety level
analysis. Journal of Sports Science, 17(2), 28-35.
https://jurnal.unimed.ac.id/2012/index.php/JIK/article/
view/12299/10616

Mattle, S., Birrer, D., & Elfering, A. (2020). Feasibility
of hypnosis on performance in air rifle shooting
competition. International Journal of Clinical and
Experimental Hypnosis, 68(4), 521-529.
https://doi.org/10.1080/00207144.2020.1799655

Pahan, MK, & Singh, MK (2022). Reactive Stress Tolerance
in Preadolescent Sports Participants: a Comparison of
Six Individual Non-Contact Sports. Physical Education
Theory and Methodology, 22(1), 121-127.
https://doi.org/10.17309/tmfv.2022.1.17

Lopatiev, A., Vlasov, A., & Trach, V. (2013). Information and
energy aspects of the analysis of complex-coordination
movements of shooters. Physical Education Theory and
Methodology, 13(4), 19-24.
https://doi.org/10.17309/tmfv.2013.4.1032

Rochmawati, D. (2015). Progressive muscle relaxation
techniques to reduce anxiety. Nurscope, 1(1), 1-20.

Resti, I. (2014). Progressive muscle relaxation techniques for
stress reduction in asthmatics. Scientific Journal of Applied
Psychology, 2(1), 1-20.

Torales, J., O’Higgins, M., & Gonzilez, 1. (2020). An overview
of jacobson’s progressive muscle relaxation in managing
anxiety. Revista Argentina de Clinica Psicologica, 29(3),
17-23. https://doi.org/10.24205/03276716.2020.748

666



Jannah, M., Widohardhono, R., & Kencana, N.T. (2023). Progressive Muscle Relaxation: Can It Reduce Competitive Anxiety?

MPOrPECUBHA M'A30BA PEJIAKCALIA: YA MOXE BOHA
3HUXKYBATU PIBEHb 3MATAJIbHOI TPUBOXXHOCTI?

I>xanax Migraxyn'4B°P, Paxman Bigoxapgono'4®E, Hasinis Tipra Kenuana'®P

'Cypabaiicbkuii lep>kaBHUN YHIBEpCUTET

ABTOpChKMIT BRI A — au3aiiH gocnipkenHs; B — 36ip ganux; C - cratananis; D - migroroska pykormcy; E — 36ip komris

Pedepar. Crartst: 6 c., 5 Tabi., 33 pxepera.

MeTo10 IbOTO JOCTiIKeHHA 0Y/I0 BU3HAYeHH: BIUIMBY TPEHYBaHb i3 IIPOTrpeCcUBHOI M A30BO1 pe/lakcallii Ha 3SHVIDKEHHS piBHA
3MarajbHOI TPUBOXKHOCTI y CHIOPTCMEHIB-CTPi/IbLIiB.

Marepianu Ta MeTomM. Y 1IbOMY JOC/iI>)K€HH] BUKOPMCTOBYBa/IM €KCIIepyMeHTa/IbHMIL MifIXifT 3a CXeMOIO IIOIepeHbOTO Ta
Ii/ICYMKOBOTO TeCTYBaHH:A 3 BUKOPMCTaHHAM KOHTPO/IbHOI Ipynn. ExcriepyMeHT mpoBoan/m BiciM pasis. 3araom y oCliKeHHi
B3A/IM y4acTh 12 ciopTcMeHiB: 8 OMOBIKIB i 4 XKiHKM, AKi 3alIManucs CIIOPTUBHOO CTpiHb6OIO. CriopTcMeHU B IIbOMY JOCTIi/IKeH-
Hi, AKi JOMYYMINCA B0 JiANbHOCTI perioHaIbHOTO TPEHYBA/IbHOTO LieHTPY B poBinLii CxigHa fIBa, Ingonesis, 6ynu Bikom Bif 20
70 44 poKiB. Y IbOMY NOCITiIPKEHHI BUKOPUCTOBYBA/IM HaCU4IeHi BUOIpKH, Y TOMY 9MCII Bifi yCix oci6. [Tani oTpuMyBany 3a mKanma-
MM 3MarajbHOI TPMBOYKHOCTI B IIepiofiy IOIepeJHbOTO Ta MiJICYMKOBOIO TeCTyBaHH:A. [I/1 OLIiHKY LIMX JaHUX BUKOPMCTOBYBa/IN
t-kpurepii CThrofieHTa [/Is1 He3aIeKHUX BUOIPOK.

Pesynbrari. Y 1boMy JOCI/KEHH] 3HaYE€HHs BEMMYMHM t CTAHOBUTD -14210, a 3HaYeHHsA BenmunHu p popisxioe 0,001. Li
pe3y/bTaTy CBiffuarTh PO Te, 110 TPEHYBAHHS 3 IIPOTrPECUBHOI M sI30BOI pe/Takcaliil 3HIKYIOTb piBeHb 3MaraabHOI TPUBOXHOCTI
Y CHOPTCMEHIB-CTPiNbLiB. YCBiJOM/IEHHS CHOPTCMEHOM IIiHHOCTi MEHTA/IbHOTO TPEHIHTY CIPUsAE 3HUKEHHIO PiBHSA 3MaraabHOL
TpuUBOXKHOCTI. Ile ocmimKeHHA HabY/IO IOMYIAPHOCTI, OCKINMbKU CHOPTCMEHH YCBiTOMTIOIOTD IIiHHICTD MiIrOTOBKM JIO TPEHYBaHb
Hepes 3MaraHHAMY, TOMY 110 BOHM Bif[BiIyIOTb perioHa/IbHNIT TPEHYBa/IbHMII LIEHTP i 6epyTh YYaCTb y JOT0 AisS/IbHOCTI.

BucHoBku. TpeHyBaHHS 3 IPOrpecHBHOI M’5130BOi peakcaliii MOXXHa BUKOPMCTOBYBATH SIK BTPYYaHHs, 1J00 JOMOMOITH
CIOPTCMEHAM-CTPINIbLIAM 3HUSUTY PiBEHb 3MaraabHOI TPMBOXKHOCTI.

KirouoBi cmoBa: criopTcMeHn, 3MarajibHa TPUBOXHICTb, MEHTA/IbHIIT TPEHIHT, IpOrpecBHA M A30Ba peTaKcallis, CTpinelb-
KU1 CIIOPT.
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