8.1
8.2
8.3

(Bompa,1993)
L : (Landing/reactive power)



15

80-100
6-8
(Eccentric contraction)

(Concentric contraction)
(racket)
(Throwing power)

(Take - off power)
(explosive)

(Starting  power)

(Deceleration power)
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6. (Acceleration power)

(Fast twitch fiber)

(Bompa, 1993) (Hakkinen
and  Komi, 1983)

L (Motor unit recruitment)

2 (Motor neurons)

3, (Motor units)

4,

) (Intramuscular
coordination)
(Excitatory reaction) (Inhibitory reaction)

6.
(Intermuscular  coordination) (Agonistic

muscles) (Antagonistic muscles)



(Newton and Kraemer, 1994)

L
(Rate of force development)

2

1 (Slow velocity strength)

2, (High velocity strength)

3 (Rate of force development)

4, (Stretch - shortening cycle)
B.

(Intermuscular coordination & skill)

17



(Wilson, 1994)

(Yessis, 1994)

(inertia)

(speed - strength)

(Chu 11996)

(momentum)

18

30 -45 %

(acceleration)

(strength - speed) "



Ha

(peak force)

lia

(Stone and  Borden, 1997)

lle

lia

19



20

(free
weights) (barbell) (dumbbell)

. (O'Shea, 2000)
(Athletic - type)
(power snatch) (power clean) (pulls)
(squat)

(tackling)

(Neurophysiological system)
(Neuropsychological system) ,

L (Slow-twitch oxidative)
2 (Fast - twitch oxidative)
(Fast - twitch  fatigue
resistant)
3, (Fast - twitch glycolytic)
(Fast - twitch fatigable)

(Size principle)



100%

60
60%

30%

10%

(athletic - type)
70 %

(Hydock, 2001)

(clean and jerk)

T

| m 'wlamT™«mJnniaw

60% 70% 80% 90 %

% 1
10 80 90 100

40% 25% 15% 5%
40 % 40% 25 % 25%

20 % 35% 60% 0%

90 %

(snatch)



22

(Dead Iiff
?
(pull movement) ?
1
(first  pull)
2 (second knee bend)
2 (second pull)
(Karp, 2001)
(Baker, 2001)
(repetition  maximum) (% of 1RM
, ?
80- 100 % 40 - 60 %
?
? ?
? ?
? ?
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(Pearson, 2000)

1
(Progressive overload)

2

(Principle of training specificity)
3
4, (multiple - set)

(single - set)

b,

(Energy system) (Energy source)



24

90 % " (0'Shea, 2000)
60 9%

(Fleck and Kraemer, 1987)

(adenosine triphosphate molecule or ATP)

(adenosine diphosphate or ADP) (free phosphate
molecule) (myosin
crosshridges) (actin - filaments) (myosin
filaments)

1 - (ATP-PC energy source)

(phosphocreatine  or  PC)
(creatine)



25

(anaerobic source of energy)

30

% R gy
40 , Ha 5%
60 oY gy
o Vi ooy
2 (Latic acid energy source)
(glycogen)
(glucose) ,
(pyruvate)

(anaerobic glycolysis)



(aerobic energy source)

(Kreb's cycle)
(carbon dioxide)

1-3
(Oxygen energy source)

(eletron transport)
39

(beta oxidation)

26



21

(Fleck and
Kragmer, 1987) 30
(Wilmore and Costill, 1994) 3-15
(McArdle, Katch and Katch, 1996)
5-6 (Hawley and Burke, 1998)
6

(Bangsho et al., 1990)

6
— 6.3 %
— 49.6 %
— 44.1 %
(anaerobic glycolytic)
30
60 %
_ 40%
(aerobic glycolytic)
60
— 50 %
— 50%
120
— 35 %
— 65%
1
— 92 %
— 8%

(aerobic lipolytic)



28

_ 50 %
— 50 %

30
(Bangsho et al,
1990) 30
60 %

(Weineck, 1990

— (gluteus maximus)
— (adductor magnus)
— (semimembranosus)
— (semitendinosus)

— (glueus médius)

— 1 (quadratus femoris)



]

(vastus lateralis)

(quadriceps femoris)
(rectus femoris)
(tensor fasciae latae)

(gastrocnemius)

(Soleus)

(vastus

(vertical jump)

(flexor hallucis longus)
(flexor digitorum longus)
(tibialis posterior)
(peroneus longus)
(peroneus  brevis)

medialis) 1
(vastus intermedius)

29



30

(Hedrick and Anderson, 1996)
(vertical jump)

40 % 24.2 %
35.8 %
(Clean)
(overtraining)
(Umberger, 1998)
1. n
(rectus femoris) (gastrocnemius)
(hamstrings) (semimembranosus)
(semitendinosus) (biceps femoris)

2,



25 %

2L %

tl

3l



(hang clean)
(Heyward, 1988)

30, 60 30

(Conley and Rozenek, 2001)
(resistance training)

(principle of specificity of training)

(McArdle, Katch and Katch, %

1 (Macrocycle) (Mesocycle)

32



(Microcycle)

(overtraining)

' (Stone and O’Bryant, 1987)
(Preparatory period)

1 (Hypertrophy phase)
50 - 75 %
8-12
3-5

2 (Strength phase)
80 - 83 %
5-6
3-5

3, (Power phase)
90 - 95 %
2 -4
3-5

(Bompa,  1993)

L (Anatomical adaptation phase)

8-10 3-5
(circuit training)

33



4-6

phase)

9

30- 40 %
9-12 (15)
2-3
20-25
90
2-3
2-3

40-Q0%
6-9
3-5
30-40
60
1-2
/ 3-4

(Hypertrophy phase)

70 - 80 %
B-9
6-12
4-6 Q)
3-5

' (Maximum

85- 100%
3-5

1
B-10 (1)
3

strength



1

41

42

2-4

5-1

35

(Conversion phase)

(Power) 4-5

30 - 50 %
50-80%

2 -3
(Power endurance) 4-6

10-85%
2-3
15-30
2-4
8- 10

2-3
(Maintenance phase)

(competitive phase)
(prime - movers)

(Cessation phase)

JE 16M &



36

(Wathen and Roll, 1994)

(period)
L . (Preparatory period)
11 / (hypertrophy /
endurance phase) 1-6
(metabolic)
1.2 (Strength phase)
80 %
13 (Power phase)
90 %
2 (Competition  period) 1-3
3 (Transition period)
(McArdle, Katch and Katch, 1996)
' (phase)
1 (Preparation phase) 3
50 - 80 %
8-12
3-5
2 1 (First transition phase) 3
80 - 90 %
5-6

3-5



12

3, (Competition phase) 3
90 - 95 % L
2 -4
3-5
4, 2 (Second transition phase)
(Recuperation  period) 3
(Pearson, 1999)
1 (General preparatory phase) 2
12
3
60-120
(Hypertrophy phase)
8-10
3
45-90
(Strength phase) 4
6-8
3-4
1-2
(Peak phase) 2
3-6
2-3

1-2 30

3



12

1

(0'Shea, 2000)

(cycle) l
(Conditioning  cycle) 3-5
6-8
60-70% 10
10
3-4
(Base strength cycle) 3-6
70- 80 % !
5
3-4

(Strength & power cycle)

80- 90 %

2-3

2-3

(Peak power cycle) 2-3

90 %

1-2

2-3

(Competitive or Maintenance cycle)

70- 90 %
2 -7
2-3
(Active rest cycle) 2-8

90 %

3

38

-4



(Pearson, 2000)

(cycle)

3-4

39

(neurological adaptations)
8-12



(Wagner, 1996)

(Schoenfeld, 2000)

3, (plasma)

crosshridges) (actin filaments)
filaments)

(Tesch, 1992)
6-12 1-2

(Schmidtbleicher, 1992)

10-12

L 1 (Standard method 1)

80 %
8-10

(myofibril)

40

(myosin
(myosin



4

3-5
2 (Standard method 1I)
70% 80 % 85% 90 %

121075
4
2

1 (Bodybuilding method 1)

60 - 70 %
15-20
3-5

2

2 (Bodybuilding method 1)

85-95 %
5-8
3-5
3
(Isokinetic method)

10%
15



(

)

(Bompa, 1993)
4-6

(Kraemer, 1994)

85-95 %

(Hedrick, 1995)
6-12
(Zatsiorsky,  1995)
80%

(Bompa, 1998)

1 lFy al

6-12 9-12
60-120 45-60

70- 80 %
6-12
4-6 @
3.5

5-8

9-12
45-60

30

9-12
30 -45

42



(Bompa, 1998)

(Schoenfeld, 2000)
' 8-10

(Karp, 2001)

6-12

% (Wathen, 1994)
(Baechle, Earle and Wathen, 2000)

43



O OO0 —~N O O B~ W N -

I SR == =

(.. 199
100
935
01
885
86
835
81
785
76
735

.. 1994

%

%

%

(.. 19%)
100
95
9
85
80

5

(.. 2000)

100
9
93
90
87
85
83
80
1
5
10
67
65

.. 1998

.. 2000



45

3 %
"
(% )
85 % 6 2-6
80 - 90 % 1-2 3-5
75-85% 3-5 3-5
67 -85 % 6-12 8 ©
67 % 12 2-3
%
(Plyometric) - (Stretch - Shorten

Cycle)

(La Chance, 1995)



46

(Huber, 1987 , 2536)

(Chu, 1992)

(Muscle Elasticity) (Stretch  Reflex)
(Asmussen and Bonde - Peterson, 1974)

(Allerheiligen and Rogers 11995)

16 (shock)
(Depth Jumps)
— 220
18

15 25



2-4

2

4

-4



3-4

— tin

— (Jumps)

— (Hops)

(10

1-3

1530

(Jumps in place)

(Standing ~ jumps)

0 )

48



49

(Shock)

— (Jumps in place)

(squat jumps)
(double-leg tuck jumps)
(pike jumps)
(split squat jumps)
(cycled split
squat jumps)
(jumps over cones or
barriers)
(box jumps)
(Standing jumps)

5-10
(standing long jumps)
(standing triple jumps)
(Jump over cones or
barriers)

— (Multiple jumps and  hops)

(double leg heps)
(single leg hops)
(hurdle or cone hops)
(squat hops)
(repeat triple jumps)



50

— (Depth and hox jumps) ,

(double leg depth jumps)
(single leg depth jumps)
(box drills)
(double leg Lsingle
leg Isingle leg alternate, and straddle jumps)

— (Bounding)
30
(alternate leg bounds)
(combination  leg
bounds)
(single leg bounds)
(double leg bounds)
16
)
2)
3)
4
)
6)
)
1
8)
9)



1)

19)

14)

15)

16)

123 4

80
80 - 120
120 - 160

160

(Shock intensity)

(Hakkinen, Komi and Alen, 1985)

ol



3-10

3-4

30-40%

(Schmidtbleicher Gollhofer and  Frick, 1988)

3-10

52



12

Reflex)

| (Shock)

89

(Relative strength)

53

(Feedhack)
(Chu, 1992)

(Monosynaptic



3-10
(Push up)
(2536)
( ) 2534 14-17 30
10
1
30 1
1
30 1
1
8
2 0
05



17-23

90

05

(2540)

20

05

05

30

10

05

90

55



05

05

60

60

60

56

(2541) '
16-18 40
4 10
60
45 30
60 30
75 30
45
60
75

05



o/

2.
45 60
5
8
: 05
2
60
05
(Traditional
strength training) (Berger, 1962)
80 -90 % 4-8

(Schmidtbleicher, 1988)
(Size Theory of Motor Unit
Recruitment)

(Rutherford et al., 1986)

(Behm & Sale, 1993)



contraction)

11

o8

(Schoenfeld, 2000)

(Schmidtbleicher, 1992)
(Weight training) 6-8
(Maximal contraction training)

(Near - maximal concentric

90 95 97 100 100041 ) %
T 4 |
5

1Y —-
o—-—

3
(Maximal concentric contraction)
100%
1
5
3-5



59

13 (Concentric -
eccentric maximal contraction)
70- 90 %
1
3-5
5
( )
3
2 (Mixed method)
2.1 (Speed strength method)
30 -50%
= 7
5
3-5
( )
2.2 (Pyramid method)
q 80 85 90 95 100 95 85 %
7532 125
!

3-5



(Bompa,  1993)
(Weight training)

1 (Isotonic method)

(external resistance)
(internal  strength)

30- 50 %
50- 80 %
4-10
8 8
2-6

2-3
2 (Power - resisting  method)

80-90%
30- 50 %

2-4
2-4
4-8

60



80 - 90 %
(Berger,  1962)

(Maximum  strength)
(Rutherford et al., 1986)

, (Elliott, Wilson and Kerr, 1989)
(Bench Press) 1

24 %
81 % 1
52 %

Power = Strength X Speed



(Hakkinen and Komi, 1985)
2,

Kraemer, 1994)
3

(Komi and Hakkinen, 1988)

(Newton and Kraemer, 1994)

(Newton

62

and



63

(Hakkinen, 1989)
)
(Wilson, Newton, Murphy and
Humphries, 1993)
6.

(Speed - strength)

(Strength - speed)

(Yessis, 1994)

(2541)

60% 70% 80%
30

2540 18-20

40
30

2 60 % 40



70 %

10 %

05

70 % 40

80 % 40

60%
80 %

05
60 %
80 %



65

(Ebben and Watts 11998)

(Schmidtbleicher 11992)

(Young 11993)
(Wilson et al 11993)
(Dynamic  weight

training)
(Stone 11993)

(Nt andl Keaener 11994
(Vbedl- methadl traning)

(Yessis 11995)

(Chu 1 199)



66

(Ebben and Watts , 1998)

, (Bauer, Thayer and Boras, 1990) (Chu 1
1992)
(Chu 11992)
(Weight training)
(Allerheiligen , 1994) (Wathen , 1993)

15- 25
60 % 5

(Hedrick , 1994)

4-6
, (Allerheiligen, 1994)

(Musculoskeletal system)



6/



68

? ? ?
] .
(Clutch 1 Wilton 1 McGown and Bryce 1
1983) ?
32
? 16
16 2 (randomly assigned)
1 ? ?
1 75 10
2 1.10 10
3 15 10
4 1.10 10
?
(Parallel Squat)” 80 % 6 3
2 ?
?
80 % 6 3
702 16
? 5 2
’ (7 ? )
?
? ? ?
(Kritpet, 1983) ?
6

15 2 ?



1-2
3-4
5-6

1-2

3-4

5-6

05

10 %
80 %
90 %

10 %

80 %

90 %

11

11

11

11

11

1

05

WO W PO WO WO PO PO PO PO

05

69



10

(1992)
10
2
1
2
3 0 2
o (1992)
| 6
48 4
1
.
3
4
) b 4
(1993)
39
4
1
2



10

05

(2535)

2534

30

30

16-19

05

30

40

1



12

25

50
100 55

(2538)

100 200

100

100

100

8
05
8
8
05
2531
18- 24 84
!
30
50
100 55
30
50
100 55
55 100

[

05

10



10

50
200

30

30

55

55 60

25

55

60

25

10

100

200

200

200

25

10

50

50

30
200 50
200
30
50
200 55
55

50
12

50

50

50

50

50

50 '

55
50

55

200

55

55

30

30

55
50

13



L
30
2
30
3.
L
2
200
12
3.

12

10

200

12

25

10

50

50
50
50
50
50
50
55
50
05
8 12
05
8 12

05

100

14

30

55
50

05

05



(2540)

65
65

05

11-55
15

90

2540

60

05

45

60

18-22

15



16

05
! /I !
05 ! (. !
05 1 2
05
3 ! ! 1
!
.05
| 11 !
2 |
05 1 2

05



(1983) 16
16
2
1
2
2
(1988)
2
1
2

16

05

05

77



(1992)

(1992)

10

18



(1993)

(25%)

39

40

05

&



(2538)

84

100

200

12

12

05

200

100

80

05

05



(2540)

45

6-16

05

05

8l



fg 82

30%
1 30 %
(Kaneko et al., 1983)

(Wilson et al., 1993)

(Newton and Kraemer, 1994)
(Kaneko et al., 1983)
30 %

(Faulkner, Claflin and McCully, 1986)
30 %
30 %



1993)

64

83

30%

30 %

30

(Wilson, Newton, Murphy and Humphries,

(Countermovement jump)



30 %

(Static jump)

(Isokinetic leg extension)

30
(30- m sprint)

6

(6- Cycle peak power)

(Maximum isometric force)

\i

(Rate of force development)

1-2

5-10

1-2

5-10

1-2

4

S o1 B

6-10

S o1 B

16

6-10

-10

20
40
60
80

84



5-10
4
10
1 5
05
1
2 5
05
1
3 5
05
4, 10
30 3
01
5 5
6 1
6. 5
1

05

10

10

05

10

10

05

85

10

05



30

10

* P<05
P <l

16

10

(4
10*

(%)
18 *

15*
7 *
1.5**

5*

10

86



8/

(Chu 11996)

lia

jib

lia

lia He

He
Ha
‘ Ha

(Hamstring)



lia

lib

88



89

(Yessis ,1994)

(Power) (Explosiveness)
(Speed) (Strength) (Explosiveness)
P = FXd
f
P (Power)
F - (Force)
d - ey (Distance)
t = (Time)
3 X
(Power)
(Chu , 199) 2 (Complex
Training)
1

lib Ile



(Chu, 1996)

(Neuromuscular)

(Verkhoshansky, 1986)

(Reflex  potentiation)

(Ebben and Watts, 1998)

(Ebben and Watts, 1998)

90



1-2

2-8

48-96

2-3

30
2-10

(Verkhoshansky and Tatyan, 1973)

1-

3



92

96
14
, 9 12
12-14
(Chu, 1996)
1 (Preparation phase) 2-6
60 - 70% 1
10-15 10-12
2 -4 2 -3
2 (Precompetition phase) 8-12
70 - 85% 1
6-10 10-12
3 3
70 - 85% 1
Q 5-10



4
(Active rest)

93

(Competition phase) 4
1
80 - 100% , 2
1-3 5-6
3-5 3-5

(Transition  phase)

1
(standing long jump)
(barrier jump)
(lateral barrier jump)
(jump from box)
(jump to hox)
(vertical jump)

(standing triple jump)
(depth jump)
(hurdle hap)
(multiple jumps)
(multidirectional barrier hop)
(bounding)
(single-leg hop)
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