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70%

85% 90%

70%

0 )
1890
2,016
2,142
2,268
2,394
2520
2,646
2772
2,808
3,024
3,150
3,276
3402
3528
3,654
3780
3,906
4,032
4,158
4,284

100%

85 %

0 )
6,858
7,344
7.776
8,262
8,604
9,180
9,612
10,098
10530
11,016
11,448
11,934
12,36
12853
13284
13770
14202
14,688
15120
15,606

90 %

1170
1,260
1,350
1,440
1,530
1,620
1,701
1,782
1,863
2,025
2,070
2,106
2,187
2,268
2,349
2,430
2,511
2,592
2,673
2,154

100%

110%
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pil
22
23
24
2
26
2
28
29
0
3l

& R

70%

0
4,410
4,536
4,662
4,788
4,941
5,040
5,166
5292
5418
5,944
5670
5,71%
5922
6,048
6,120

1800

30

539
100

8 %

0 )

16,038
16,524
16,956
17442
17,874
18,360
18,792
19,278
19,710
20,19
20,628
21,114
21,546
22,032
22,464

70%

110%

34

6120
120

539

/

90 %

2,835
2,916
2,997
3,078
3,159
3,240
3321
3,402
3483
3,964
3,964
3,126
3,807
3,888
3,969

(

34
3.4X1800/ 1=6120

/

15

1

100%

/

)
35
36
37
38
39
4.0
41
4.2
43
44
45
4.6
47
48
49

%)

400

1x 100/5.39 = 185

110%

2
242
245
239
233
22.7
21
216
211
206
20.2
197
193
189
185

3)

)

100
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(mls)
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3

3.4
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600 .
t(inin)
6.40

6.15

4.45
4.32
4.20
4.10

4.00

f(s)

500
410
444
21
400
380
363
347
333
320

307 .

2%
285
215
266
258
250
242
235

800 .
t(min)

8.53

1,000 .
t(min)
11.06
10.25

9.48

8.46
8.20

7.56

6.56
6.40
6.24

6.10

5.44
5.33
5.22
5.12
5.03

4.54

{(s)
1,000
937
882
833
789
750
114
681
652
625
600
576
555
535
517
500
483
468
454
|

1,500 .
t(min)
16.40
15.37
14.42
13.00
13.09
12.30
11.54
11.21
10.52
10.25
10.00
9.36

9.15

8.03
7.48
7.34

7.21

4



A
2
23
24
2
26
21
28
29
40
4
42

(m/s)
3.5
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

4.9

= 1%

(s)
1
166
162
157
153
150
146
142
139
136

130
12
125

600 . 800 .
t(rnin) t(s)  tmin)
2.51 228 3.48
2.46 222 3.42
2.42 216 3.36
2.37 210 330
2.33 205 325
2.30 200 320
2.26 1% 315
2.22 19 310
2.19 186 3.06
2.16 1Bl 301
213 7 257
2.10 1713 253
2.07 170 250
2.05 166 246
2.02 163 243
( 40
HR. AT. 44
HR. AT. 600
60 1
HR™ AT.
136 2

{(s)
285
217
210
263
256
250
243
238
232
21
222
217
212
208
204

16

1

Ix 600/4.4

2

600

600

16

)

t(s)
428
416
405
304
384
375
365
357
38
340
333
326
319
312
306

1,500 .
t(min)
7.08
6.55

6.45

5.40
5.33
5.26
5.19
5.12

5.06
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(Anaerobic Threshold )
(A)  (B)



( Anagrobic Threshold )

(Anaerobic Threshold)
L

(Anaerobic Lactic Energy)

( | 253)

(Biomotor Ability)
(Speed)
(Speed Endurance)

(General Endurance)

(Energy System)
‘ - .
(Anaerobic Alactate)

(Anaerobic lactate)

(Aerobic)

(Anaerobic Lactic)

(Aerobic)

(International Athletic Foundation)

(Example)
0-4
30-50
45
400
30
510

144



2. (Intensity)

(Volume) (Recovery)
CPRITIVAERL AT L Maximum Strength
< - <
AMNWUVATIVAING) e e Speed Strength
ANUNUMULDUANINITITS Speed Strength
HazANUIE) IUIUAT Endurance
AMUNUNIY Endurance
K|
60%
3
3 (General Phase) (Specific Phase)

(Competition Phase)
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19
(Biomotor Ability) (General phase) (Specific phase) ~ (Competition phase)

100% 5% 50%
(General Endurance)

25% 25%
(Speed Endurance)

50% 100%

(Event Specific Endurance)

25% 50% 100%
(Speed)

100% 50% 25%
(Co-ordination Technique)

100% 50% 25%
(General Strength)

25% 25%
(Event Specific Strength)

5% 100% 5%
(Flexibility)

25% 5% 100%
(Psychalogy)

100% % 50%
(Aerobic Energy)
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11 400 30
40
60
12 100%
/
/
2.
X
/
(Training) (Distance/\Week) (Volume) (Intensity)
Extensive Interval 400x20/100x10 110%
10%
Fast Continuous Running 45'-60’ 90-70%
60’ 90%
Continuous Running 60% 90'-180’ 85%
Continuous Running 30% 15-30 70%
Recovery
(Aerobic)
, 30%
0% 0
3. 1
/
2

31 100%



32

70%, 85%, 90%  110% /
( A) 1500
( B) 3
( General Phase ) ( Specific Phase )
( Competition Phase ) ( , 2543 ; http:/lwww. oztrack.com.

jlacnld. html,2000 ; Arcelli and Conava,1999 ; Istvan and Alain, 1983 )


http://www

149

(Biomotor Ability) (General phase)

(General Endurance)

25%
(Speed Endurance)
0%
(Event Specific Endurance)
25%
(Speed)
100%
(Co-ordination Technique)
100%
(General Strength)
25%
(Event Specific Strength)
5%
(Flexibility)
25%
(Psychology)

0% 25% 50% 5% 100%



5
(Biomotor Ability) ( Specific phase)
H A h
(General Endurance)
25%
(Speed Endurance)
50%
(Event Specific Endurance)
(Speed)
50%
(Co-ordination Technique)
50%
(General Strength)
25%
(Event Specific Strength)
(Flexibility)
25% 75%

| | | |

0% 25% 50% 5%

100%
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(Biomotor Ability)

(General Endurance)

(Speed Endurance)

(Event Specific Endurance)

(Speed)

(Co-ordination Technique)

(General Strength)

(Event Specific Strength)

(Flexibilty)

(Psychology)

4-6

0%

( Competition phase)

0%
1
100%
25%
25%
0%
5%
25% 50% 5%

100%

151



' ( Specific Phase ) 75%
( Competition Phase ) 50%

0- 45
70% 80% 90% 95% 110%

8 %
110 % 400 2

( General Phase ) 100%

100 %

70%

90 %
1000 10

( Water Deep Running Slow)

70-110 %

(Peter, 1992; http:/www.brainmac.demon.co.uk/lactic. html, 2000)

( General Phase ) 25 %

( Specific Phase ) 25 %

( Competition Phase )

(90%)

(100 %)

200 4 10 5

100 %
(110 %)

152


http://www.brainmac.demon.co.uk/lactic
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1500

( General Phase ) 0%

( Specific Phase ) 75%
( Competition Phase ) 50%

500 3
400 4
( 7 )
100 %
(90 %) (110 %)
(1100 % )
500 3 400 4 1500
( General Phase ) 25 %
1
( , 2543)
( Specific Phase ) 50 % ( Competition Phase )
100%
(7 )
110/



Up)

1500

10

1500

( Circuit)

( Sit -

20



( General Phase ) 25 % ( Specific Phase ) 75 %
( Competition Phase ) 100%

L
2 %
3
%
/
I (A) 1 (The first experimental
stage) I (B) 2 ( The second experimental

stage) ( Case Study ) ! 2



X

-Warm up
-Easy jogging

30 min.

-Circuit
-Warm down

-Warm up
-100x3*

*

-800x2**

-Warm down

X

-Warm up
-Easy jogging

30 min.

-Circuit
-Warm down

1

-Warm down

*%

General Phase (3 )
X
X
-Warm up -Warm up
-600x 3** -Easy jogging
* 30 min,
-800x2** -Circuit
* “Warm down
-1,500 x 1



2
M Jusunsg JUDINS TUNE
ANUNUN
q9 X
1hunag X
M X
-Warm up -warm up -Warm up
-Circuit -600x3** -Easy jogging
* * 30 min.
-200x3* -800x2** -Circuit
Warm down * -Wann down
1000x2**
-Warm down

Specific Phase (7

-Warm up
-800x2**

*

-1500x2**

*

-Warm down

*%

-Warm up

-Easy jogging
30 min,

*

-100x5*

*

-200x 3*
-Warm down



-Warm up
-150x3*

*

-200x 3*

*

-800x2**

*

-1500x2**
-Warm down

*

X
-Warm up
-Easy jogging
30 min.
-Circuit

-warm down

-Warm up
100x 3*

*

600x 3**

*

1000 x 2**

-Warm down

Competition Phase (2 )

X
-Warm up
-100x 5*

*

-150x 3*

*
-Easy jogging
15 mim.
-Warm down

*%

-Warm up

*

-1500

*

-Warm down



2 1500

(B) 1 General Phase (3 )
X X
X
@%@Dm EQE’)J@TU Lﬂ”gﬁff\/dﬁﬂm vamip
| | | g 300)
1
. 5 ' . .
Wamip namip V\Hercgvmnrg wamip Eﬂéﬂgﬂl
doith 1 20 1. duitn 1 |
4 1 4
8 8

800y
i



E'Bg@m

2 Specific Phase (7

EﬁBéi@fU

)



vamip

Sml250)

vemnip

E%@fg

3

Competition Phase (2 )

ESjoy
3

vamip E%J'OGJFU

S50

vam,p

04030
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1 2
( )
1(The first experimental stage)
2 (The second experimental stage) ( Case Stuay )

1

2

3

4,

)

6.

1

8,

9

1 1-2 1 (The first experimental stage)

2. 1- 9 2 (The second experimental

stage) (Case Study )
( )
1(The first experimental stage) 2
(The second experimental stage) ( Case Study )
1

2
3 1500
4 1500



1 1 1 (The first experimental
stage)
2, 2-4 2 (The second experimental stage)
( Case Study )



0 (b

30
154 )



166

(Cuff) 1
150

(‘Start)
(Systolic  Diastolic Blood Pressure )

(Pulset Rate )



9- 1

6-8

3-5

50

(

8-10

5-1

2-4

12534)
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15

66-73

47-65

40-46

40

Wet Spirometer

2-

3

(

168

61

55-60

40-54

32-39

32

53



08

0.7

06

05

05

5
(Hand Grip )

(Hand Grip)
( Magnesium Carbonate )

0.7
06
05
04
04

(5%



28
2321

1622
0815

05

0
(Leg Lift)
(Leg Dynamometer )
( Magnesium Carbonate )
2
16
1315
0912
1 0608
06
M

( 53

170



1711

7
(Back Lift )
1 ( Back Dynamometer )
2 ( Magnesium Carbonate )
L
2
135
3
2
4
21 15
18-20 12-15
11-17 0811
0.7-L0 1 0.50.7
0.7 05

( o 2534)



7 -

8

0.5

30

172

8
( )
( Bicycle ergometer )
(Metronome)
( Polar Watch )
2
50 0 15
2.0
2 120
15
5 6 5
1



10. 1000
/ /
1
L ()15 ()20 ( ) 25 /
2.
| YA KT b SR P [— 8.
................................................. /
e o < /
4 3 Age Correction Factor...........uvn. /
5 P 0111/ R NN SO
.................................................................................................... / /
2
L 1 ()15 ( )20 ( ) 25 /
2.
1.0 — - oo S oy T~ [ — 8
.................................................... /
3 IWIENNTUANRTINLIAL....rn /
4 3 Age Correction Factor.......vwummwe. /
) D 1000 e ————————



Age

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
21
28
29
Rl

Factor
112
1.116
1.112
1.108
1.104
1.100
1.080
1.060
1.040
1.020
1.000
1.000
1.000
1.000
1.000
1.000
0.986
0.972
0.958
0.944
0.930

Age

3l
32
33
34
3
36
31
3
39
40
41
42
43
44
45
46
47
48
49
50

Factor

0918
0.906
0.894
0.882
0.870
0.862
0.854
0.846
0.838
0.830
0.820
0.810
0.800
0.790
0.780
0.780
0.774
0.762
0.756
0.750

Age

o1
5
53
o4
55
56
5
58
5
60
61
62
63
64
65
66
67
68
69
10

2538)

Factor

0.742
0.734
0.726
0.718
0.710
0.704
0.698
0.692
0.686
0.680
0.674
0.668
0.662
0.656
0.650
0.648
0.646
0.644
0.642
0.640

174



( 253)

| |
(Bicycle Ergometer)

Maximal Oxygen Uptake Maximal Oxygen Uptake
Liters/min Liters/min
Working Working
Pulse 300 600 900 1200 1500 Pulse 300 600 900 1200 1500
kpm/ kpm/ kpm/- kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/
min - min  min_ min  min min - min min min  min
120 2.2 3.5 4.8 148 24 32 4.3 5.4
121 2.2 3.4 4.7 149 23 3.2 4.3 5.4
122 2.2 3.4 4.6 150 2.3 3.2 4.2 5.3
123 2.1 3.4 4.6 151 2.3 3.1 4.2 5.2
124 2.1 3.3 4.5 6.0 152 2.3 3. 4, 5.2
125 2.0 3.2 4.4 5.9 153 22 3.0 4.1 5.
126 20 32 44 53 154 22 30 40 51
127 2.0 3.1 43 5.7 155 22 3.0 4.0 5.0
128 2.0 3.1 4.2 5.6 156 22 2.9 4.0 5.0
129 1.9 3.0 4.2 5.6 157 21 2.9 3.9 4.9
130 1.9 3.0 4.1 5.5 158 21 2.9 3.9 4.9
131 1.9 2.9 4.0 5.4 159 21 2.8 3.8 4.8
132 1.8 2.9 4.0 928 160 21 2.8 3.8 4.8
133 1.8 2.8 3.9 5.3 161 20 2.8 3.7 4.7
134 1.8 2.8 3.9 5.2 162 20 2.8 3.7 4.6
35 1.7 2.8 3.8 5.1 163 20 2.8 3.7 4.6
136 1.7 27 38 50 164 20 27 36 45
137 17 2.7 3.7 5.0 165 2.0 2.7 3.6 4.5
138 1.6 2.7 3.7 4.9 166 19 27 3.6 4.5
139 1.6 2.6 3.6 4.8 167 19 26 3.5 4.4
140 16 26 36 48 6.0 168 19 26 35 44
141 26 35 47 59 169 19 26 35 43
142 2.5 3.5 46 5.8 170 18 2.6 3.4 4.3
143 25 34 46 57
144 2.5 3.4 4.5 5.7
145 2.4 3.4 4.5 56
146 2.4 3.3 4.4 5.6-
147 2.4 3.3 4.4 5.5

i | Asrrand’s Acta Physiol. Scand. 49, (suppl. 169), 1960 by P-O.
%%ﬂ%dirgn\)/\r/nork ésersri with thce Bicy)t/:?elzoErggmeter. angrg, S\/)eden: Manark.
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! ( 2538 )

on P.0 | A
(Bicycle Ergometer)

£
Maximal Oxygen Uptake Maximal Oxygen Uptake
Liters/min Liters/min
Working Working

Pulse 300 145 600 750 900  Pulse 300 450 600 750 900

kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/ kpm/

min- min minmin  min min - min  min  min  min
120 26 34 41 18 148 16 21 26 31 3.6
121 25 33 40 4.8 149 21 26 30 35
122 25 3.2 39 47 150 20 25 3.0 35
123 2.4 3.1 3.9 4. 151 20 25 3.0 34
124 2.4 3.1 3.8 4.5 152 20 25 29 34
125 23 3.0 37 4.4 153 20 24 29 33
126 23 3.0 36 43 154 20 24 28 33
127 2.2 2.9 3.5 4.2 155 19 24 2, 3.2
128 22 28 35 42 4.8 156 19 23 28 32
129 22 28 34 41 48 157 19 23 27 32
130 2.1 2.7 3.4 4.0 4.7 158 18 23 27 31
131 2.1 2.7 3.4 4.0 4.6 159 18 22 27 31
132 2.0 2.7 3.3 3.9 4.5 160 18 22 26 3.0
133 20 25 32 38 44 161 18 22 26 3.0
134 20 26 32 38 44 162 18 22 26 3.0
135 20 26 31 37 43 163 17 22 26 29
136 19 25 31 36 4.2 164 17 21 25 29
137 19 25 30 36 4.2 165 17 21 25 29
138 1.8 2.4 3.0 3.5 4.1 16 17 2,1 25 28
139 1.8 2.4 2.9 35 4.0 167 16 21 24 28
140 1.8 24 2.8 3.4 4.0 168 16 20 24 28
141 1.8 2.3 2.8 3.4 3.9 . 169 16 20 24 238
142 1.7 2.3 2.8 3.3 3.9 170 16 20 24 27
143 1.7 2.2 2.7 3.3 3.8
144 17 22 27 32 38 ¢t
145 1.6 2.2 2.7 3.2 3.7
146 1.6 2.2 2.6 3.2 3.7
147 1.6 2.1 2.6 3.1 3.6

ifi . Astrand’s Acta Physiol. Scand. 49 (suppl. 169), 1960 by P-O.
?M@%%éﬁ%dirqr%rlk Test with thceaBicy)éISeloErg%?r?eter. angrg, SvJeden: Monark
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65

til

59 -
46 -
40 -

39

56

51 -
40 -
35 -

34

55

50 -
39 -
34 -

33

64
58
45

55
50
39

54
49
38

10-13

14-17

X
18-19

(V02 Max) (

44

40 -
31 -
- 30

26

41

37 -
28 -
24 -

23

37

33 -
24 -
20 -

19

20-30
52
48 - 51
* 3% - 4
31 - 34
30

43
39

41-50

40
36
21

51-60

36
32
23



56
52

43 -
39 -

38

49

45 -
36 -
32 -

31

55

50 -
39 -
34 -

33

orra

(V02 Max) (
10-12
43
55 39 -
51 30 -
42 26 -
25
13-16
40
48 36 -
44 27 -
35 23 -
22
17-19
36
54 33 -
49 26 -
38 123 -
22
20-30
g T
43-46
34 -42
30 -3

29

42
38
29

41-50

39

35

26

51-60

35

32
25



10, (Set)

18

9
( )
1-4
18
(Set)
( )
2

(Set)

(Set)

(Set)

180



15-25

15

25

(

181

17

17-30

30

o5



200

400

110
60

10

(Field Test)
200
3
200
1600

200



11

(Laboratory Test)

1 (Treadmill )
2
3
(Polar Team )
4, (Polar Team Program )
5.
6.

250}

(Polar Belt )

110

0.4 200



12
1500

1500

400
(Polar Team : Polar precision 3.0)
(Polar Team Program )
1,500
(Polar Team Belt)
1500 300 3 400

1500
(Polar Team Belt)
(Polar Team Program )



2,
Calibration )
3,

3.1
3.2
3.3

34

13

1500

1,500

(Blood Lactate Test)  Lactate Pro

( Lactate Pro Calibration )

( Lactate Pro

( Lactae Pro Test Strip )

1500

( Lactae Pro Test Strip )

( Oxidation )
('Lactae Pro Test Strip )
( Blood Lactate Test)



35

36

41

42

3.1

1500

186



43

44

( Oxidation )

33

187



45

46

41

( Lactae Pro Test Strip)
( Blood Lactate Test )




s

19

2529
2531
2533

2511
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