
های جسمانی و فیزیولوژیکارزیابی 
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ویژگی های جسمانی

قد•
وزن•
ترکیب بدنی•
تیپ بدنی•
تناسب اندام•
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درصد چربی بدن
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تیپ بدنی

که تحمل وزن در آنها نباشد، وزنه برداری، ورزشهای رزمیورزشهاییورزشهای آبی، : اندومورف•
ورزشهای برخوردی و مستلزم قدرت، توان، سرعت و چابکی: مزومورف•

استقامتی و چابکی: اکتومورف•
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تناسب اندام
از نظر اهرم ها•
...وزنه برداری و ژیمناستیک و : اهرم های کوتاه•

...شنا، قایقرانی، والیبال، بیسبال و: اهرم های بلند•
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ویژگی های بیولوژیک

(بایوپسینیدلبا )نسبت تار •
(اکوکاردیوگرافیبا )حجم قلب •
(گازانالایزرو دستگاه لاکتومتربا دستگاه )یا آستانه بی هوازی لاکتاتتحمل •

(اسپیرومتربا دستگاه )حجم و ظرفیت های ریه •
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ویژگی های فیزیولوژیک

استقامت قلب و عروق•
قدرت عضلانی•
استقامت عضلانی•
انعطاف پذیری•
سرعت•
توان•
چابکی•
تعادل•
هماهنگی•
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استقامت قلب و عروق

لیتفعادادنانجامبرایکارحالدرعضلاتبهرسانیاکسیژندربدنتواناییازاستعبارت
.استوممرسنیزهوازیآمادگیبهکهطولانیمدتبرایاکسیژنازاستفادهتوانایییاجسمانی
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Endurance evaluation tests
• Astrand Treadmill Test

• Balke VO2max Test

• Bruce Treadmill Test

• Cooper VO2max Test

• Harvard Step Test

• Queen’s College Step Test

• Rockport Fitness Walking Test

• VO2max from a one mile jog

9



Astrand Treadmill Test
• The objective of this test is to 

monitor the development of 
the athlete's general 
endurance (VO2max).

• Required resources:

• Treadmill where the speed can 
be set at 5 mph (8.05 km/hr) 
and grade of slope can be 
adjusted

• Stop watch

• Assistant.

10



How to conduct the test

• The treadmill is set up at the start with a speed of 8.05km/hr (5 mph) 
and a grade of slope of 0%

• The athlete commences the test 

• After 3 minutes the grade is set to 2.5% and then every 2 minutes the 
grade is increased by 2.5%

• The assistant starts the stopwatch at the start of the test and stops it 
when the athlete is unable to continue.

11



Analysis

• VO2max = (Time x 1.444) + 14.99

• “Time” is the total time of the test expressed in 
minutes and fractions of a minute.

• Example:

• The athlete stopped the test after 13 minutes 15 
seconds of running (13.25 minutes). 

• VO2max = (13.25 x 1.444) + 14.99

• VO2max = 34.123 mls/kg/min

• Excel calculator link home

12

astrand.xls


Balke VO2max Test

• The objective of the Balke test is to monitor the development of the 
athlete's VO2max.

• Required Resources:

• 400m track 

• Stopwatch 

• Whistle 

• Assistant 

13

http://www.brianmac.co.uk/vo2max.htm


How to conduct the test

• This test requires the athlete to run as far as possible in 15 minutes.

• The athlete warms up for 10 minutes 

• The assistant gives the command "GO", starts the stopwatch and the 
athlete commences the test 

• The assistant: 
• keeps the athlete informed of the time at the end of each 400m lap 

• blows the whistle after 15 minutes 

• records the total distance achieved in 15 minutes to the nearest 10 metres

14

http://www.brianmac.co.uk/warmup.htm


Assessment

• VO2max = (((Total distance covered / 15) – 133) x 
0.172) + 33.3 

• Example:

• An athletes completes 5200 metres in 15 minutes

• VO2max = (((5200/15) – 133) x 0.172) + 33.3

• VO2max = 70 mls/kg/min.

• Balke VO2max Calculator

15

balke.xls


home
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Bruce Treadmill Test

• The objective of the Bruce Test 
is to monitor the development 
of the athlete's general 
endurance (VO2max).

• Required Resources:

• Treadmill

• Stopwatch 

• Assistant 

17

http://www.brianmac.co.uk/vo2max.htm
http://www.fitness-superstore.co.uk/treadmills/10026_0c.html


How to conduct the test

• The athlete warms up for 10 minutes 

• The assistant sets the treadmill up with a speed of 2.74 km/hr. and an 
incline of 10% (Stage 1) 

• The assistant gives the command “GO”, starts the stopwatch and the 
athlete commences the test 

• The assistant, at the appropriate times during the test, adjusts the 
treadmill's speed and slope as per the table (e.g. after 3 minutes the 
speed is adjusted to 4.02 km/hr and the slope to 12% and so on) 

• The assistant stops the stopwatch when the athlete is unable to 
continue and records the time (T). 

18
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Assessment

• Active and sedentary men - Foster et al. 1984

• VO2max=14.8 - (1.379 × T) + (0.451 × T²) - (0.012 × T³) 

• Active and sedentary women - Pollock et al. 1982

• VO2max=4.38 × T - 3.9 

• Bruce Treadmill VO2max Calculator

home
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bruce.xls


Abstract

The Bruce treadmill protocol is suitable for children as young as age 4 years. Maximal
endurance time may be used as the sole criterion of exercise capacity, and normal
values were established with 327 children having an innocent heart murmur. Mean
endurance time in boys increased from 10.4 minutes at age 4 to 5 years, to 14.1
minutes at age 13 to 15 years. Mean endurance time in girls increased from 9.5
minutes at age 4 to 5 years to 12.3 minutes at age 10 to 12 years. Mean maximal heart
rate ranged from 193 to 206 beats/min. Age differences in mean maximal and
submaximal heart rates were small. There were negative correlations between
endurance time and the ratio of weight to height3. There were negative correlations
between heart rates at treadmill stages 1 to 3 and the endurance times. The correlation
coefficient of endurance time with maximal oxygen uptake was 0.88, but for clinical
purposes endurance time alone is a satisfactory indicator of exercise performance.

20

Gordon R. Gumming, Dayle Everatt, Laverne Hastman, Bruce treadmill test in children: Normal values in a clinic population,
The American Journal of Cardiology, Volume 41, Issue 1,1978,Pages 69-75,



برای کودکانبروسنیم 
سال4-5
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(British Columbia Children’s Hospital (BCCH))
10-18 years
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Cooper VO2max Test

• The Cooper Test is used to monitor the development of 
the athlete's aerobic endurance and to obtain an 
estimate of their VO2max.

• Required Resources:

• 400 metre track 

• Stopwatch 

• Whistle 

• Assistant 
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How to conduct the test
• This test requires the athlete to run as far as possible in 12

minutes.

• The athlete warms up for 10 minutes 

• The assistant gives the command “GO”, starts the 
stopwatch and the athlete commences the test 

• The assistant keeps the athlete informed of the remaining 
time at the end of each lap (400m) 

• The assistant blows the whistle when the 12 minutes has 
elapsed and records the distance the athlete covered to 
the nearest 10 metres 

• (Distance covered in metres - 504.9) ÷ 44.73 

• Cooper Test VO2max Calculator
24

http://www.brianmac.co.uk/warmup.htm
cooper.xls


home
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اصلاح شده برای کودکانکوپر
(زمین والیبال)18*9دقیقه و ابعاد زمین 6زمان •
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Harvard Step Test

• The objective of this test is to monitor the development of the 
athlete's cardiovascular system.

• Required Resources:

• Gym bench (45cm high) 

• Stopwatch 

• Assistant 
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How to conduct the test

• The athlete warms up for 10 minutes 

• The assistant gives the command "GO" and starts the stopwatch 

• The athlete steps up and down onto a standard gym bench once every two 
seconds for five minutes (150 steps) 

• The assistant stops the test after 5 minutes 

• The assistant measures the athlete's heart rate (bpm) one minute after 
finishing the test - Pulse1 

• The assistant measures the athlete's heart rate (bpm) two minutes after 
finishing the test - Pulse2 

• The assistant measures the athlete's heart rate (bpm) three minutes after 
finishing the test - Pulse3 

28
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Assessment

• Result = 30000 ÷ (pulse1 + pulse2 + pulse3) 

• The following table is for 16 year old athletes

• The Harvard Step Test

home

29

harvard.xls


Queen's College Step Test

• The objective of the Queen's 
College Step Test is to monitor the 
development of the athlete's 
cardiovascular system.

• Required Resources:

• A step 41.3 cm high 

• Stopwatch 

• Metronome or cadence tape 

• Heart rate monitor (optional) 

• Assistant 
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How to conduct the test

• This requires the athlete to step up and down on the step for 3 minutes at 
the following rate: male 24 steps/minute and female 22 steps/minute

• The athlete warms up for 10 minutes 

• The assistant sets up the metronome to the required steps/minute pace 
(Male 22 and Female 24) 

• The assistant gives the command “GO”, starts the stopwatch and the 
athlete commences the test 

• The assistant ensures the athlete maintains the required steps/minute pace 

• The assistant stops the test after 3 minutes and records the athlete’s heart 
rate for 15 seconds (PR) 

31
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• Queens College Step Test Calculator

home

32

queens.xls


KPR Test (6-12 years)

The participants were subjected to a 3-min Kasch Pulse Recovery Test (KPR Test) [5,
12]. The KPR Test consisted of climbing a 0.305-m step at a rate of 24 steps up and
down per minute. The rate of climbing was defined by a metronome set at 96 beats
(signals) per minute. The HR was recorded with the “Polar” electronic analyzer.
Throughout the test, HR was monitored continuously (i.e., during 3 min of exercise
[step test] and during 1 min and 5 s of recovery [seated position]). Only the values of
post-exercise HR (i.e., the values recorded 1 min after completion of the test [no later
than 5 s]) were included in the further analysis. All HR characteristics were recorded
during restitution with the participant in the seated position (subjects were instructed
to sit still, breath normally, and not engage in conversation). An arithmetic mean value
calculated from these results (HRmean post-ex) was the principal variable used in
further analyses.

33
Jankowski, M., Niedzielska, A., Brzezinski, M. et al. Cardiorespiratory Fitness in Children: A Simple Screening Test for Population 
Studies. Pediatr Cardiol 36, 27–32 (2015).

Jacks et al formula:-2.045 + (height in inch × 0.062) + 100 × [1/3 × (T1+T2+T3)/T0] × (-0.411) + (T0×0.011)



3 Minute Step Test (3MST)

The 3 minute step test was carried out by stepping on and off a 20-cm
single step device as many times as possible during 3 minutes, without
handles, using the protocol outlined by the ATS for adults in 6 minute step
test and Reychler et al.’s paper.

34

Barrón, A. I., Riera, S. Q., & Reychler, G. (2021). The 3 Minute Step Test is a validated field test to evaluate the 

functional exercise capacity in children aged 6 to 12. Respiratory Medicine and Research, 80, 100833.



Rockport Fitness Walking Test

• The objective of this test is to monitor the development of the 
athlete's VO2max.

• Required Resources:

• 400 metre track

• Stopwatch

• Weighing scales

• Assistant

35



How to conduct the test

• This test requires the athlete to walk one mile (1609 metres) as fast 
as possible.

• The assistant weighs and records the athlete’s weight

• The athlete warms up for 10 minutes

• The assistant gives the command “GO”, starts the stopwatch and the 
athlete commences the test 

• The assistant records the time taken for the athlete to complete the 
test and the athlete’s heart rate immediately on finishing

36
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Assessment

• The formula used to calculate VO2max is:

• 132.853 - (0.0769 × Weight) - (0.3877 × Age) + (6.315 
× Gender) - (3.2649 × Time) - (0.1565 × Heart rate) 

• Where:

• Weight is in pounds (lbs)

• Gender Male = 1 and Female = 0

• Time is expressed in minutes and 100ths of minutes

• Heart rate is in beats/minute

• Age is in years

The Rockport Fitness Walking Test VO2max Calculator
home
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rockport.xls


VO2max from a one mile jog

• To monitor the development of the athlete's VO2max.

• Required Resources:

• 400 metre track

• Stopwatch

• Weighing Scales

• Heart Rate Monitor

• Assistant
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How to conduct the test

• The assistant weighs and records the athlete's weight

• The athlete warms up for 10 minutes

• The assistant gives the command “GO”, starts the stopwatch and the 
athlete commences the test 

• The athlete jogs one mile at an easy, steady pace, making sure that 
they take longer than eight minutes (males), or more than nine 
minutes (females)

• The assistant stops the stopwatch when the athlete completes one 
mile, records the time and immediately records the athlete’s heart 
rate (bpm)

39
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Assessment

• The algorithms to calculate VO2max are:

• Male Athletes VO2max = 108.844 - 0.1636W - 1.438T - 0.1928H

• Female Athletes VO2max = 100.5 - 0.1636W - 1.438T - 0.1928H

• Where W = Weight in kg, T = Time for the one mile run and H = Heart 
Rate at the end of the run

• Vo2max from a one mile jog

40

vo2mile.xls


6-minute walking test (6MWT)
The 6MWT was performed according to the American Thoracic Society (ATS) guidelines
[1]. Participants, after a 10-minute rest period, were instructed to walk as fast as
possible without running or jogging and were allowed to stop whenever they wanted.
Researchers encouraged the participants with standardized phrases, as described by
ATS. The test was conducted in a flat, straight corridor with a hard surface. Each
participant walked continuously for six minutes at a self-selected pace along a 20-m
measured tape line, with cones placed at each end of the course. Evaluators explained
the test procedures before the start. To ensure that the children understood the
instructions, one practice trial over one track length was completed. During the real
test, every child was followed by a ‘safety chaser’ giving limited standardized
encouragements. Five kinesiologists who had received the same training during 3
specific sessions dedicated to the standardization of the test procedures, performed
6MWT.
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Vandoni M, Correale L, Puci MV, Galvani C, Codella R, Togni F, et al. (2018) 
Six minute walk distance and reference values in healthy Italian children: A 
cross-sectional study.

متر می باشد20متر و برای کودکان 30برای بزرگسالان 



.در کودکان نسبت به افراد بزرگسال کمتر استvo2 maxمقدار افزایش 
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vo2 max بهبود در

•vo2 maxوزنکیلوگرمهرازایبهلیترمیلی65تا60حداکثرنابالغاستقامتیورزشکاراندر
.استجامعهکلکودکانمقادیرازبیشتردرصد30تا20تقریباکه.باشدمیدقیقهدربدن

•vo2 maxوزنکیلوگرمهرازایبهلیترمیلی80تا70حداکثرمرداستقامتیورزشکاراندر
.استنکردهتمرینمردانمقادیرازبیشتردرصد70تقریباکه.باشدمیدقیقهدربدن
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توجیهات در مورد تفاوت احتمالی در تمرین پذیری هوازی

:تمرینشدت•
یستمهایستحریکبرایکافیفشارکودکاندرشدهبردهبکارتمرینیهایشدتاستممکن

.کندنمیایجادکودکاندراکسیژنرهایش
رزشیوشدتدربزرگسالافرادبهنسبتکودکاندرهوازیبیآستانهدهدمینشانمطالعات

ازیشتربنابالغهایآزمودنیدرهوازیبیآستانهدرقلبیتواترودهدمیرخبالاترینسبتا
.استشدهذکربزرگسالدرتمریناتبرایقبلاکهاستمقداری
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قبل از تمرین vo2 max

الان هر کیلوگرم وزن بدن در دقیقه در کودکان بیشتر از بزرگسازایبه  vo2 maxمقدار•
.است

.داردبه وسیله تمرین با مقدار اولیه قبل از تمرین نسبت معکوس vo2 maxمقدار افزایش •
خ قبل از تمرین کودکان و بزرگسالان همسان شوند پاس vo2 maxبنابراین شاید اگر از نظر •

.های آنها به تمرینات برابر شود
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هورمون ها

.شودمیخونقرمزگلبولهایافزایشوقلبحجمافزایشباعثتستوسترون•
شافزایتاکندمیکمکهورموناین.یابدمیافزایشبلوغزماندرنیزرشدهورمونمقدار•

.شودتحریکقلبیکارکرد
تحقیقدراستسمپاتیکفعالیتازشاخصیکهخوندرموجودنفریننوراپیمقدارحداکثر•

تردمیلورزشجریاندرکهساله27مردانبهنسبتساله12پسراندرهمکارانولمن
.استبودهکمتردرصد30شدسنجیده
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vo2تمرین و افزایش  maxدر طول بلوغ
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آثار بی فعالیتی بر آمادگی هوازی

حتییامساویکودکان،هوازیآمادگیبرمدتطولانیمطلقاستراحتتاثیررسدمینظربه•
.استبزرگسالاندرآنتاثیرازکمتر

.استسریعکودکاندرتحرکیبیهایدورهازپساولیهحالتبهبازگشت•
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جمع بندی
آزموننتیجهدراستممکنلذاشودمیدیدهکودکانازبسیاریدرسالگی9سنینتاکودکانآسم•

.بگذاردتاثیریابیاستعدادهوازیهای
.استناچیزبلوغازقبلسنیندرتمرینوسیلهبههوازیظرفیتبهبود•
.استبزرگسالانازبیشترکودکاندرهوازیآمادگیپیشرفتبرایفعالیتشدت•
ونیستشتربیبزرگسالانازافتدمیاتفاقکودکانهوازیآمادگیدرتحرکیبینتیجهدرکهکاهشی•

.باشدکمتربساچه
.تاسبزرگسالانازترسریعکودکاندرتحرکیبیهایدورهازپساولیهحالتبهبرگشت•
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قدرت  عضلانی

یروناینکهجسمیکبهنیروکردنواردبرایعضلاتازگروهییایکتواناییازعبارتست
.آیدوجودبهجنبشهموتنشهمطول،همعضلانیانقباضانواعطریقازاستممکن
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1RM test

• Direct

• Indirect
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داینامومتر
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در % 30تها % 13تمرینات قدرتی در دوره پیش از بلوغ موثر است و بهبود قابل توجهی بهه میهزان 
.قدرت ایجاد می کند

54

ناثربخشی تمرینات قدرتی در کودکان و نوجوانا



16رویبرقدرتیتمریناتخصوصدرهمکارانشواوزمونتوسطشدهانجامتحقیقات•
حجیمازشبیعضلانی-عصبیهایسازگاریبلوغ،ازقبلکهدادنشاننابالغدختروپسر

نیزشدآوریجمعبلیمکیتوسطکههایییافته.داردنقشقدرتافزایشدرعضلاتشدن
.کندمیحمایتنظریهایناز
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نکته

سانی زیرا همه کودکان در وضعیت رشدی یک. در محاسبات قدرت عضلانی، وزن فرد هم باید لحاظ شود•
وچک از طرف دیگر برخی از رشته های ورزشی که نیاز به قدرت بالا دارند وزن کم و جثه ک. قرار ندارد

مثل کشتی در رده وزنی پایین. نیز مورد نیاز است
ا تمرین در محاسبات قدرت عضلانی، وضعیت آمادگی ورزشی نیز باید لحاظ شود چون قدرت عضلانی ب•

سبت به لحاظ کودک آماده تر با قدرت بیشتر ممکن است برتری ن. قابلیت افزایش در کودکان را دارد
.کودک نا آماده و با قدرت مشابه نداشته باشد
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اعث افهزایش به طور کلی استفاده از تمرینات قدرتی برای کودکان و نوجوانان مورد قبول واقع شده است زیرا ب•
.در سایر ورزش ها و فعالیت ها پیشگیری می کندمصدومیتقدرت و رشد استخوان شده و از 

تخوان اما تمرینات قدرتی با فشار و حجم زیاد ممکن است باعث بسته شدن زود هنگهام صهفحات رشهدی اسه•
.گردد
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شروع تمرین قدرتی توسط کودکان

. ا شروع کردهیچ سن استانداردی وجود ندارد که با تکیه برآن بتوان برنامه تمرین قدرتی ر
مرین تهوام برای هر فرد جوان، برنامه باید با آموزش مناسب و پیشرفت تدریجی در فشار ت

. باشد
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نانبرای تمرین با وزنه در کودکان و نوجواهاییتوصیه 

کیل دههدتمرینات قدرتی باید بخشی از کل برنامه سلامتی و آمادگی جسمانی را تش✓
.نه کل آن

.باشدآفرینخطرعواملهرگونهازدوروایمنبایدتمرینمحیط✓
.باشدداشتهتناسبکودکبلوغواندازهسن،بابایدورزشیتجهیزات✓
.شودتاکیدایمنیبرهمیشهوکنترلوسایلبودنسالمباید✓
.باشدکردنگرمدقیقه10الی5شاملبایدتمرینجلسات✓

60



تمامبایدتجربهباومتخصصافراد•
.باشندداشتهنظرزیرراجلسات

انجاموزنهبدونبایدابتداقدرتیتمرینات•
هاضافهاوزنهبهتدریجبهسپسوشده
.شود

:مانندتکنیکصحیحاجرایبربایدهمیشه•
سرعتبودنآهستهحرکت،کاملدامنه

.شودتاکید..وتکرارها
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.شودجلوگیریبایدوزنهباتمرینهنگامدرکودکانبینرقابتایجاداز✓
.دببرنلذتآنازتاباشدبخششادیومفرحکودکانبرایبایدتمرینجلسه✓
.بنوشندتمرینازپسوهنگامقبل،رامایعاتتاشوندتشویقبایدکودکان✓
.شودگرفتهنظردراستراحتروزیکحداقلبایدکودکانتمرینیجلساتبین✓
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(قدرت در واحد زمان)عضلانیتوان

سارجنت•
پرش طول•

(دکاندو کیلویی برای کو)بال مدیسنپرتاب •
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استقامت عضلانی

درتهپیوسومداومطوربهنیروکردنواردبرایعضلاتازگروهییایکتواناییازعبارتست
ضیانقباحالتادامهوحفظدرعضلاتازگروهییاعضلهظرفیتیامقاوم،نیروییکمقابل
.زمانیمحدودهیکبرای
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Strength – Core & Elastic

• Burpee Test

• Chin Up Test

• Squats Test

• push up
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Burpee Test

• The objective of this test is to monitor the development of the 
athlete's agility and balance.

Required Resources

• Flat non-slip surface

• Stopwatch

• Assistant
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How to conduct the test

67

The correct technique for one Burpee is: stand erect with the arms by the side – bend 
the knees and place the hands on the floor in front of the feet (squat position) - thrust 
the legs back to assume a push up position with a straight line from the shoulders to 
the heels - return to the squat position - return to the standing position.



How to conduct the test

• The athlete warms up for 10 minutes

• The assistant gives the command “GO”, starts the stopwatch and the 
athlete commences the test 

• The assistant counts the number of correctly performed Burpees

• The assistant keeps the athlete informed of the remaining time

• The assistant stops the test after 30 seconds and records the number 
of correctly performed Burpees

• A good result for this test is >16 Burpees for men and >12 for women.

68
home
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Chin Up Test

• The objective of the Chins Test is to monitor the development of the 
athlete's arm and shoulder muscular endurance.

• Required Resources

• Chinning bar

• Assistant
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How to conduct the test

• The athlete warms up for 10 minutes

• The athlete hangs from the bar with the palms of their hands facing 
them and arms straight (start position)

• The athlete, using the arms, pulls the body up until the chin is above 
the bar and then lowers the body to the start position

• The athlete continues with the pull ups until they are unable to 
continue or let go of the bar

• The assistant counts and records the number of successfully 
completed pull ups

70
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Assessment
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Squats Test

• The objective of this test is to monitor the development of the 
athlete's leg strength.

• Required Resources

• A chair or box that makes the athlete's knees bend at right angles 
when they are sitting

• Assistant
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How to conduct the test

• The athlete warms up for 10 minutes

• The athlete stands in front of a chair, facing away from it, with their 
feet shoulder width apart

• The athlete squats down lightly touching the chair with their backside 
before standing back up and repeats this sequence of movements 
until they are unable to continue

• The assistant counts and records the number of successfully 
completed squats

73
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Assessment

74



push up
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توان بی هوازی

اهفعالیتاین.شودمیتامینهوازیبیصورتبهانرژیآندرکههایشدتدرفعالیتتوانایی
و(مصرفیاکسیژنحداکثردرصد80بالای)بالاآنشدتواستلاکتاتبالایتجمعباهمراهمعمولا

.باشدمی(دقیقه3ازکمتر)کمآنمدت
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Anaerobic Endurance

• RAST

77



RAST

• The Running-based Anaerobic Sprint Test (RAST) was developed at 
the University of Wolverhampton (United Kingdom) to test an 
athlete's anaerobic performance. RAST is similar to the Wingate 
ANaerobic 30 cycle Test (WANT) in that it provides coaches with 
measurements of power and fatigue index.

• Required Resources:

• 400 metre track 

• Two Cones

• Two Stopwatches

• Two Assistants

78
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How to conduct the test
• This test requires the athlete to undertake six 35 metre sprints with 10 seconds recovery 

between each sprint.

• The 1st assistant weighs and records the athlete’s weight

• The athlete warms up for 10 minutes

• The assistants mark out a 35 metre straight on the track with the cones

• The assistants each have a stopwatch

• The athlete completes six 35 metre runs at maximum pace with 10 seconds allowed 
between each sprint for turnaround as follows:

• The athlete, using a standing start, gets ready to sprint

• The 2nd assistant gives the command GO for the athlete to start and the 1st assistant 
starts his/her stopwatch

• When the athlete completes the 35 metres 
• the 1st assistant stops his/her stopwatch, records the time and resets the stopwatch
• the 2nd assistant starts his/her stopwatch to time the 10 second turnaround 

• When 10 seconds has elapsed the 2nd assistant gives the command GO for the athlete 
to start, rests the stopwatch and the 1st assistant starts his/her stopwatch

• 3 and 4 are repeated six times 79
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Assessment

• Velocity = Distance ÷ Time

• Acceleration = Velocity ÷ Time

• Force = Weight × Acceleration

• Power = Force × Velocity

• OR

• Power = Weight × Distance ² ÷ Time ³

From the six times calculate the power for each run and then determine :

• Maximum power - the highest value

• Minimum power - the lowest value

• Average power - sum of all six values ÷ 6

• Fatigue Index - (Maximum power - Minimum power) ÷ Total time for the 6 sprints

• RAST Calculator

80

rast.xls


RAST modify for children

6*15m

Power output = (body mass × s2) / t3

‘Power output’ is expressed in Watts (W), ‘body mass’ is expressed in 
kilograms, ‘s’ is the sprint distance in meters, and ‘t’ represents the 
sprint time in seconds. 

Reference: “Validity of the Pediatric Running-Based Anaerobic Sprint Test to Determine Anaerobic Performance in Healthy Children” by Bongers
BC et al. Pediatric Exercise Science © 2014 Human Kinetics, Inc. 
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توان

.بکار گیری نیرو در واحد زمان که به سرعت و قدرت بستگی دارد•
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Power

• 400m Predictor Test

• Wingate ANaerobic cycle Test

83



400m Predictor Test

• Frank Horwill's 40 yard (36. 6 metres) test is used to predict an 
athlete's potential 400 metre time.

• Required Resources

• Flat non-slip surface

• Measuring tape

• Stopwatch

• Cones

• Assistant

84



How to conduct the test

• The athlete warms up for 10 minutes
• The assistant marks a 40 yard straight section with cones
• The athlete takes up a sprint start position
• The assistant gives the commands “On Your Marks, Set, GO” and starts the 

stopwatch
• The athlete sprints the 40 yards
• The assistance stops the stopwatch when the athlete’s torso crosses the 

finishing line and records the time
• The athlete conducts 3 x 40 yard sprints with a 5 minute recovery between 

each sprint
• The assistant uses the fastest time to assess the athlete’s performance.

85home
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Wingate ANaerobic cycle Test

• The Wingate Anaerobic 30 cycle Test (WANT) is used to determine an 
athlete's peak anaerobic power and anaerobic capacity.

• Required Resources

• Bicycle ergometer which continuously records flywheel revolutions in 
5 second intervals

• Weighing Scales

• Stopwatch

• Assistant
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How to conduct the test

• The assistant weighs the athlete (kg)
• The athlete warms up for 10 minutes
• The assistant calculates and records the flywheel resistance required as 

follows:
• Athlete’s weight x 0.08

• The assistant gives the command “GO” and starts the stopwatch and the 
athlete pedals as fast as possible with no flywheel resistance

• After 3 seconds the assistant applies the calculated flywheel resistance and 
the athlete continues to pedal as fast as possible until 30 seconds has 
elapsed

• After 30 seconds the athlete stops pedalling and the assistant records the 
flywheel revolutions for each 5 second interval of the test

87
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Assessment
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Peak Power Output (PP) Relative Peak Power Output (RPP)



انعطاف پذیری

ن عبارت است از حداکثر دامنه حرکت در یک مفصل یا حدود حرکت ممکن در مفصل بدو•
وارد کردن فشار تا آستانه درد

و پرش بهاپرتاژیمناستیک، کشتی، شنا و شیرجه، : در اغلب رشته ها حائز اهمیت است مانند•
با مانع و والیبالدوهایها در دو و میدانی، 
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Flexibility

• Modified Sit & Reach Test

• Static Flexibility Test – Ankle

• Static Flexibility Test - Shoulder
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Modified Sit & Reach Test

• The objective of this test is to monitor the development of the 
athlete's hip and trunk flexibility.

• Required Resources

• Box

• Metre Ruler

• Tape

• Assistant

91



How to conduct the test

• The athlete warms up for 10 minutes and then removes their shoes

• The athlete sits on the floor with their back and head against a wall, 
legs fully extended with the bottom of their bare feet against the box

• The athlete places one hand on top of the other, reaches forward to 
the ruler whilst keeping their back and head against the wall

• The assistant adjusts the ruler so that the tip of the athlete’s fingers 
just touch the edge of the ruler and secures the ruler with tape

92
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How to conduct the test

• The athlete slowly bends forward and reaches along the top of the 
ruler as far as possible

• The assistant records the distance reached

93
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Static Flexibility Test - Ankle

• The objective of this test is to monitor the development of the 
athlete's Ankle flexibility.

• Required Resources

• Flat non-slip surface

• Wall

• Ruler

• Assistant
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How to conduct the test

• The athlete warms up for 10 minutes

• The athlete removes their shoes

• The athlete stands facing the wall, feet together close to the base of 
the wall, arms outstretched above the head on the wall and chest 
against the wall

• The athlete slowly moves both feet away from the wall as far as 
possible

95
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How to conduct the test

• The assistant checks to ensure that the athlete’s feet are together, 
heels on the ground, chest against the wall and arms outstretched 
above the head on the wall – the athlete is to adjust their position so 
these conditions are met

• The assistant measures and records the distance along the ground 
from the wall to the big toes

• The test is repeated three times and the longest distance used to 
assess the athlete’s performance

96



How to conduct the test

97
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Static Flexibility Test - Shoulder

• The objective of this test is to monitor the development of the 
athlete's shoulder flexibility.

• Required Resources

• Piece of rope approx. 1 metre in length

• Tape measure

• Assistant
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How to conduct the test
• The athlete warms up for 10 minutes

• The athlete holds the rope in front of them with both hands shoulder width apart

• The athlete extends the arms over their head and down behind them (allowing the 
hands to slide along the rope as they do so) until the rope touches their lower back

• The athlete holds this final position whist measurements are recorded

• The assistant measures and records the distance between the tips of the athlete's 
thumbs

• The assistant measures and records the shoulder width

• The assistant subtracts the shoulder measurement from thumb measurement and 
records the result

• The test is repeated three times and the longest distance, following subtraction, is 
used to assess the athlete’s performance

99
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سالگی8تا5ازپسراندرپاهابههادسترسیدنونشستنآزموننمراتکهدادندنشانتحقیقات•
.یابدمیافزایشسالگی18تاسپسوکاهشسالگی13تا12ازاستثابت

.یابدمیکاهشآنازپسوافزایشسالگی14تااستثابتسالگی11تا5ازدختراندر•
.باشدزیادرشددلیلبهاستممکنسنینازبرخیدرپذیریانعطافکاهش•
درجهدرابییاستعدادفاکتورعنوانبهاستافزایشقابلکممقداربهپذیریانعطافکهآنجاییاز•

دردیدگیآسیبافزایشموجبپذیریانعطافبودنکمامااستبرخوردارکمتریاهمیت
.شودمیورزشکار
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تعادل

چشم،،نیدروگوشمغز،بینهماهنگیبهکهاتکاسطحرویبربدنثقلمرکزحفظتوانایی•
.داردبستگیعضلاتوهااستخوان
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Balance 

• Standing Stork Test

103



Standing Stork Test

• To monitor the development of the athlete's ability to maintain a 
state of equilibrium (balance) in a static position.

• Required Resources

• Warm dry location - gym

• Stopwatch

• Assistant
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How to conduct the test

• The athlete warms up for 10 minutes

• The athlete stands comfortably on both feet with their hands on their hips

• The athlete lifts the right leg and places the sole of the right foot against 
the side of the left kneecap

• The assistant gives the command “GO”, starts the stopwatch and the 
athlete raises the heel of the left foot to stand on their toes

• The athlete is to hold this position for as long as possible

• The assistant stops the stopwatch when the athlete’s left heel touches the 
ground or the right foot moves away from the left knee

• The assistance records the time

105
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How to conduct the test

• The athlete rests for 3 minutes

• The athlete stands comfortably on both feet with their hands on their hips

• The athlete lifts the left leg and places the sole of the left foot against the 
side of the right kneecap

• The assistant gives the command “GO”, starts the stopwatch and the 
athlete raises the heel of the right foot to stand on their toes

• The athlete is to hold this position for as long as possible 

• The assistant stops the stopwatch when the athlete’s right heel touches the 
ground or the left foot moves away from the right kneecap

• The assistance records the time 
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Assessment
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تعادل سنج ایستا
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تعادل سنج پویا

109



چابکی

تغییر وضعیت و مسیر بدن با سرعت و دقت•
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Agility

111

Tآزمون-۱
آزمون شش ضلعی-2
نویزآزمون چابکی ایلی -3
متر۹در ۴رفت و برگشت دویآزمون -۴
ادگرنآزمون پای پهلوی -5
آزمون بوم رنگ-6
505آزمون -7



(۱۹۹۰سمینک) Tآزمون 
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(۲۰۰۰پاندورفو گارهارمر، هارمن) آزمون شش ضلعی 

سانتی متر روی یک سطح صاف رسم کنید و به هر یک از 60به ضلعمنتظمشش ضلعی آزمون،یکبرای اجرای این :روش اجرا •
بخواهید در مرکز شش ضلعی قرار گیرد و با فرمان مربی شروع آن در جهت عقربه های ساعت شماره ای بدهید و از ورزشکاراضلاع

(.محاسبه زمان شروع می شود)حرکت جهش به بیرون از شش ضلعی را آغاز کند 

می پرد و همین (محل اولیه)پریده و دوباره به مرکز شش ضلعی ۱بدین صورت که نخست به صورت پای جفت به بیرون ضلع شماره•
انجام می دهد تا دوباره به وضعیت شروع آزمون (شش ضلعیاضلاعبا توجه به شماره های )جهت حرکت عقربه های ساعت عمل را در

.را سه بار بدون وقفه انجام دهد(یک دور کامل)ورزشکار باید این عمل . برگردد

پس از اجرای سه دور . ثانیه به زمان اصلی او افزوده می شود0.۱هر بار که ورزشکار خطوط را لمس کرد و یا از توالی مناسب منحرف شد،•
.گرددکامل، زمان سنج متوقف و بهترین زمان انجام آزمون از بین دو بار آزمون ثبت می
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ایلینویزتست چابکی 
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Illinois Agility Run Test

• The objective of the Illinois Agility Run Test is to monitor the 
development of the athlete's agility.

• Required Resources

• Flat non-slip surface

• 8 cones

• Stopwatch

• Assistant
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How to conduct the test

• The athlete warms up for 10 minutes

• The assistance sets up the course as detailed in the diagram

• The athlete lies face down on the floor at the “Start” cone

• The assistant gives the command “GO” and starts the stopwatch.

• The athlete jumps to his/her feet and negotiates the course around 
the cones following the red line route shown in the diagram to the 
finish

• The assistant stops the stopwatch and records the time when the 
athlete passes the “Finish” cone 

116
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متر۹در ۴رفت و برگشت دویآزمون 
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Edgernادگرنآزمون پای پهلوی 

سپس با . ردآزمودنی بعد از گرم کردن در حالیکه پاهایش به اندازه عرض شانه باز است در وسط طبق شکل قرار می گی•
ست او دورترین یا پا به پهلو بدون برخورد پاها بهم ابتدا به سمت راست حرکت کرده تا جایی که پای راپابکسحرکت 

و خط سمت راست را با پای راست لمس کند و در ادامه آزمودنی به سمت چپ حرکت می کند تا جایی که پای ا
ثانیه انجام می شود و بیشترین تعداد حرکات 30کل این فرآیند در . دورترین خط سمت چپ را با پای چپ لمس کند

.اجرا رکورد آزمودنی به حساب می آید2در 
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آزمون بوم رنگ
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505 Agility Test

• The objective of this test is to monitor the development of the 
athlete's speed and agility.

• Required Resources:

• 6 cones

• Flat non-slip surface

• Tape measure

• Stopwatch

• Assistant

121
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How to conduct the test

• This test requires the athlete to 
run from the “Start” line to the 
“Turn” line and return to the 
“Start” line as fast as possible 
(see the diagram below). The 
athlete must step past the 
"Turn" line with both feet 
before returning.
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How to conduct the test

• The athlete warms up for 10 minutes

• The assistant sets up the course as detailed in the diagram

• The assistant gives the command "GO"

• The athlete commences the test running from Line A to Line C and 
back as fast as possible

• The assistant starts the stopwatch as the athlete passes line B on their 
way to the "Turn" line (the athlete must step past the "Turn" line with 
both feet before returning)

• The assistant stops the stopwatch when the athlete passes line B on 
their return to the "Start" line and records the time

home 123
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هماهنگی

.  توانایی استفاده از بخش های مختلف بدن باهم به نرمی و موثر
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Coordination

• Hand Eye Coordination Test
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Hand Eye Coordination Test

• The objective of the test is to monitor the athlete's Hand Eye 
coordination skill.

• Required Resources:

• Tennis Ball 

• Stopwatch 

• Smooth Wall 

• Assistant
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How to conduct the test

• The athlete warms up for 10 minutes

• The athlete stands two metres away from a smooth wall

• The assistant gives the command "GO" and starts the stopwatch

• The athlete throws a tennis ball with their right hand against the wall and 
catches it with the left hand, throws the ball with the left hand and 
catches it with the right hand. This cycle of throwing and catching is 
repeated for 30 seconds

• The assistant counts the number of catches and stops the test after 30
seconds

• The assistant records the number of catches
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سرعت

حداکثر توانایی جسمانی در جابجایی از یک نقطه به نقطه دیگر•
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Speed

• 30 metre Acceleration Test
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30 metre Acceleration Test

• The objective of this test is to monitor the development of the 
athlete's ability to effectively and efficiently build up acceleration, 
from a standing start or from starting blocks, to maximum speed.

• Required Resources

• Flat non-slip surface

• Stopwatch

• An assistant

130
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How to conduct the test

• The athlete warms up for 10 minutes

• The assistant marks out a 30 metre straight section with cones

• The athlete starts in their own time and sprints as fast as possible 
over the 30 metres

• The assistant starts the stopwatch on the athlete's 1st foot strike after 
starting and stopping the stopwatch as the athlete’s torso crosses the 
finishing line

• The test is conducted 3 times

• The assistant uses the fastest recorded time to assess the athlete’s 
performance

131
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ر کودکاندسته بندی ها بر اساس امکان تغییر با تمرین د

، توان(وزن)قدرت، توده بدنی : قابل افزایش•
انعطاف پذیری، توان هوازی: قابل افزایش به مقدار کم•
تیپ بدنی، ترکیب بدنی، سرعت و چابکی: قابل افزایش اما با دشواری•

تعادل پویا: سختی در طولانی مدتقابل افزایش اما به•
تناسب یا طول اهرم ها: قابل تغییر جزئی در دوران کودکی و اوایل نوجوانی•
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ارزیابی روانی و عاطفی استعداد 
یابی در ورزش



زیر شاخه ها

انگیزش•
تعهد ورزشی•
اعتماد به نفس•
سخت کوشی•
شور و اشتیاق•
ثبات•
کنترل فشار روانی•
سر سختی یا مقاومت ذهنی•

واقع بینی•
تلاش•
سازگاری•
بردباری یا مداومت•
مبارزه طلبی یا رقابت جویی•
کنترل اضطراب•
سطوح پایین عصبانیت•
نگرش مثبت یا مثبت اندیشی•



ارزیابی ها
پرسشنامه سرسختی ذهنی•
پرسشنامه لذت از فعالیت بدنی•

پرسشنامه انسجام ورزشی•



ارزیابی های ذهنی و شناختی 
در ورزشاستعدادیابی



زیر شاخه ها

هوش•
بینایی و دید بازی•
تمرکز•
تاکتیکیدرک •
شرکت آگاهانه در تمرین•
توجه•
کنترل و هدایت انرژی•



ارزیابی ها
(IQ)پرسشنامه هوش •
دستگاه اعصاب سنج•



متغییر های روانی و ذهنی قابل توسعه با تمرین و آموزش
.هستند
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!تاثیر ماه تولد بر موفقیت ورزشی

ولد مت( مثلا ژانویه)تحقیقات نشان دادند که در اغلب ورزش ها کودکانی که در ابتدای سال •
.شدند شانس بیشتری برای موفقیت دارند

.دلیل آن بزرگ تر بودن آنها نسبت به همسالان خود است•
چه های در واقع مربیان تصور می کنند که افراد بهتر را انتخاب کردند در حالی که آنها فقط ب•

.بزرگ تر را انتخاب کردند
ت می همچنین با استعداد شناخته شدن کودکان حس اعتماد به نفس و خودباوری در آنها تقوی•

.شود
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تاثیر محل زندگی و محل آزمون

ارتفاع•

دما•
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