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EAKKALAK SAENSUK : A COMPARISON OF THE EFFECTS OF DEPTH JUMP 

TRAINING AND SQUAT JUMP TRAINING WITH WEIGHT ON MUSCULAR 

PERFORMANCE DEVELOPMENT AMONG MALE BASKETBALL PLAYERS OF 

CHULALONGKORN UNIVERSITY. THESIS PRINCIPAL ADVISOR: ASST. PROF. 

CHANINCHAI INTIRAPORN, Ph .D., 111 pp. 

The purpose of this research was to compare the effects of depth jump training and squat 

jump training with weight on muscular performance development among male basketball players of 

Chulalongkom university. The subjects were 20 basketball players of Chulalongkom university 

in academic year 2007 by purposive sampling. After three weeks of basic strength training, 

the subjects were randomly assigned into two groups, each group consisted of 10 basketball 

players: The first experimental group worked with depth jump training and the second experimental 

group did squat jump training with weight. Both groups trained two days a week for a period of 

six weeks. The data of leg muscular strength, leg muscular explosive power, speed and agility 

were taken before and after the experiment. The obtained data were analyzed in terms of means and 

standard deviations while t-test was also employed to determine the significant differences of the 

data before and after the experimental. 

After six weeks of experiment, the results indicated that: 

1. Leg muscular strength, leg muscular explosive power, speed and agility in squat jump 

training with weight group were significantly better than before training at the .05 level and leg 

muscular explosive power in depth jump training group was significantly better than before training 

at the .05 level. 

2. Leg muscular explosive power, speed and agility in squat jump training with weight 

group were significantly better than depth jump training group at the .05 level and leg muscular 

strength in both groups were not significant difference at the .05 level 
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\9l(leJ~ \1 'U H'ihh'Ultl rn'll' eJ.:J 'Yl fl ~1 Vi.h 1~ t1'U 1 il:; 1 r11 fl ~~'U n'lJU fl tl w11 'U 'U ill:; U ~ .:JoU'U ~.:J ij fI 11lJ 
~ . 
.d. "1 '" . . 1 "'9 " do 9" C/.$f "'. 'VW1V1lJ 'Ylil:;'U1f111lJ~ 'UfI'l~\9lHY1'U1\9l1.:J'1 lJl1J~:;~fl\9lI'llI'VieJ 1'Y!'lJ~~'ltl.:JIlJ1'Y!lJlV~.:Jfl(ln 

~m ~ t1fil'Vi'Yl1.:J fll V~fflJ~ 'U.fi n'lJ 11 flfJ:; tlW11~ 'U f).:Jr) tl ~:;fl f)'lJ~ rl1f1ty'Uf).:J fll~ U ~~.:J fI 11lJ ~llJl~ tI 
d 

'Yll.:JflW1 

t • ••• y 

IfI~f)'U.yj 1Pl(lf)~ il'U ~:;'lJ'lJ'Vi r;1.:J.:J1'U.yj1 ~1 'U fll~ Iflii f)'U.yj1 'U tlW1'l1ij ~U 'U'1 

~lJ ~ ~ tI fil'Vi 'Yl1.:J mVl ~ 'U ~.:J rl1f1 ty 1 'U fl 11 f) f)flfhr;1.:J fll V fl 11 U ~.:JoU 'U tl W1 'Y! (11 vtl ~:; Ifl'Yl 
v • • 

~1lJl1.:J 1 'Ufll~ ~ 1~ .:J:Ul\9l'Uf).:JlJ'UfJV fl1~ Nfl~lJ~ ~t1fil'Vi'Yll.:JfllVij'Y! (11m tl U 'lJ'lJI~ f).yj il:;'lhv~\PlJ'U 1 . ~ 

d Q..I !W ~.:k ~ ~ ~ ~.d 0 Q..I '\ 0 Q..I ~ l.c::t 

fld1lJ1I'U.:Jm.:J 1I(I:;'Vi (I.:J flmlJl'U f) 9l'.:J IlJ'U'Vi 'U il1'U1 'lJeJ.:J \9l 'U 'Y1 ~1f1f.U 1'U fll ~ f)eJflfll(l.:J fllV'Y! ~ f)l(l'U flW1 .. " 

1~f)~ ildi11 r1 ~lJ ~ ~ tI fil'Vi'Y11.:J fll Vlfl~ fll~ ~\PlJ'U 1 U (I:; ~llJ 1~ m; 11 r1lJ 'U fJ vtl ~:; flf)'lJfl il m ~ lJ 1 'U , 
v 

:UllPltl~:;~1'1'Url11~ilL~f)V1.:J~ 1I(I:;iitl~:;E'Y1~fil'VilJlfl~'U 13Iilf){ (Hoeger, 1989) L~mj.:J 
d IV d~ 

~lJntlfl1'Vi'Y1NfllVf)f)fl1tl'U 2 tl~:;lfl'Y1 ~.:J'UfleJ 

1. ~m~t1fl1'Vi'Y11.:Jfllv~fflJ~'U.finml'Ufil'Vi (Health - related physical fitness) tl~:;flf)'lJ 

, tl~1Vfl11lJf)~'Y1'U'UeJ.:Jt11 hlm:;'Y! (If)~I~ f)~ (Cardiovascular endurance) fl11lJU ~.:JUHU(I:; 
v 

~ a I Q..I 

fl11lJf)~'Y1'U'Uf).:Jfl(l1lJl'Uf) (Muscular strength and endurance) fl11lJeJf)'U1Pl1 (Flexibility) fl11lJ 

~lHY1'U'UeJ.:J~1.:JfllV (Body composition) 

2.~m~t1fil'Vi'Yl1.:JfllV~fflJ~'U.fin'lJl1flfJ:; (Skill- related physical fitness) tl~:;flf)'lJLtl~1v 
"' 9 "" fI 1 llJ f) ~ 'Y1 'U 'U f).:J 'Y! 1 I il1l (I::: 'Y! (I f) ~ I (I f) ~ (Cardiovascular endurance) 

v 

fl11lJf)~'Y1'U'UeJ.:Jfl"llJl{jf) (Muscular strength and endurance) fl11lJrif)'U~1 (Flexibility) 

fl11lJ~mh'U'Uf).:J~1.:JfllV (Body composition) fl11lJflrieJ.:Jumhlf).:Ji1 (Agility) fl11'Y1H~1 
., 

• .1"' .1 " .... (Balance) fll~ 'Y11.:J 1'U 1J~:; ~1'U fl'U 'U f).:J ~:;'lJ 'lJ 1J ~:; ~l'Y1lm :::flmlJI 'U f) (Neuromuscular coordination) 

QI V ~ QQC\ d 
'ViMflmlJl'UeJ (Muscular power) nmtl{]mm (Reaction time) lm:::fl11lJl~1 (Speed) 
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Irl tl~ 'il 1 HU 1 'il 1 fl tl ~r1 'lh·:; fl tl'll 'U tl ~ ~11 'j 'j tl fll'l'H'll ~ fll tJ~ ~ 1111 ~ 'il :;1'11 'W i ~ 11 lJ tl vmn tJ 
'U 

tI .r::1QJ QJ rlQ./ " .J 1 d 'JJ J' 
tl ~ fl U 'j :; fl tl 'll 'Vl ~ 11 'Vi 'W 1i fl 'll ~ 11 'j 'j tl fl1 'Vi 'U tl ~ fl (1111 I'W tll 'If 'W 'fl 1 111 II 'U ~ II 'j ~ 'U tl ~ fl (1111 I'W tl 

flJ1llfl ci tl ~ II fl ci l1tl~ "11 'Vi r:r ~ fl ~ 111 I if tl fl 11111 ~ 11ll'W 19i''W ~~ tl~ r1 U 'j:; fl tl'lll11 ci 1t1 iJ~ I ~tlll 1tJ~ "1 UG ~ 
film ~~~-nflEJ:;'Vl NnW1 ~~ ~tl~fl ~ tl~ n 'lJ ~l1fffli IHtlfl~'W £(2526) ~ i I9i'Yi 1fll'j ftflEJ 11 'W l'T flnw1 

I QJ..t:::1 ~..::::t Q.I QJ tfQJ t::t 

'lJl mfl~ 'll tl" 'Vi'll 11 ~11 'j 'j tl fl1'Vi 'Vl1~ fll tJ 'U tl~ 'W fl fl W1 'W 'W llfl 1 111 ~11'Vi 'W 1i fl 'lJ fl 1 111 ~ 111 1'j tl 'Vll~ fl Wl 
~ . 

1 'W'i:; ~ 'll "! ~ -n ~ fl 1 111 I ~ 1 W.llll 'fl ci tl ~ II fl ci 1 1 tl ~ , 1 fll 'j 'Vl H I'i 1 II (1:; U ~ n~ tJ 11'\ tl 'll ~ 'W tl ~ ~ ~ II ~ ~ ~ . . ., 
1..1'11114 '~11fll'j tlfll~m-wll ~m 'j tlfll'Vi'Vl1~ flltJl'T 'W ~111 1'j tl Yi1l..1' l'T flnW1 '~II ~~~fll111 ~111 1'j tl'Vll~ 

., ". 
nWltltlfllJl i~ tlVl~lJU'j:; iY'Vl ~ fll'Vi ~~l'T 'W ~m 'j tl fll'Vi'U tl.:j fl~ 1111 i'ttl ~.:j Ill'W iY.:j "hr1'ty 1 'W fll 'j II <U.:j 'Il'W 

I I Y" 
nW1 ~.:jlJfll'jftflEJ1l~tl~~ri''W 1~ fll'j~\9JJ'\.JllntJln'll~m 'j tlfll'Vi'Utl.:j fl~ 1111 i't tll 'W ril'W ~ 1.:j'1 ~~ij 

d 9J % ~ tI .J.d 0 QJ 

fll11111 'U.:jll 'j.:j 'Utl.:j fl (11111 'W tl (Muscular strength) I 'll'W tl~flU 'j:; fltl'll'Vi'W ~ 1'W 'Vl ~lfl ty 1 'W fll'j 

QJ d d ".J ~ 
'Vi\9JJ'W 1 ~11 n tlfll'Vi 'Vl N fll tJlI":; fl n II ~~.:j fl 1 l11~llJl 'j tl 'Vll.:j fl Wl 'fl 11lJ11 'U.:j II 'j.:j 'U tl.:j fl(11111 'W tll 'll 'W 

" . !li <Of 0 1 !li , II}!li <Of II} 0 , 

fll111 ~l11n tl'Utl.:jflmll 1'W tl 'il:; 'Vll 11 'j 1.:j fll tJ 1~ lfl (1 tl'W 111 111 (1:; tltlflll 'j.:j m:; 'Vl111 tlll 'j .:jflltJ'W tl fl 

: Q.J ~ QJ d 9J': lIJ Sld.c::i ef QJ , 

14 111 'W fl (Weight training) 1 'll14 fll 'j 'Vi\9JJ'W lfl 1111 II 'U.:j 11 H 'Utl.:j fl mll 1'W tl 1 ~ ~'Vl "!~ 'W tl fl 'il 1 fl'W tJ~ 'lil tJ 

'" 1 y .dt d " ~d ~I y 't QJ d ~ 0 1 'j)", ~ i!li '" 
'Vi\9JJ 'W 1 ~11'j 'j tl fllVi 'Vll.:j fll tJ 'W m'W tl'W tl fl~ 1 tJ l1i fll 'j Hfl ~ ltJ14111 'W flflfl tl fll'j 'Vll 11 fl" 111 I 'W tl ~ 'j 'll 

~. ., 
!li 1 0 ,., ..:!.:I 0 QJ.d. "l" 1 '" '" , 

flll::1I1'W'Vl1'W ~tJfll11'W~IIH1I1'W~~~~11'jtl'Wl11'Wfl'VltJfl1~~.:j~~ 'W 1 f1H l'jtJflJ1 "I RM " 
'\J q 'U q 

.... I tI tI d tI I I i "do QJ ~ QJ 

(One-repetition maximum) 'il1flfll'j~~lJ'Utl.:jtl'Wtlll1.:jfY fltjEJUH'Vi'li'j (2532) flmll1 ~l1'Wfll'iJtJ 
I "1 ", 

11 (11 tJ'Yh'W i ~1..1' f'hll 'W:: 'W lIn tJln'll fll'j tlfl ~1 tJ'W 111 l'T fl1 ~ fJ-n 1'1 , U 11 fll 'j tlfl ~ ltJ'W I'll l'T flIl 'll 'll 

~ 

flJl1111l'Tfl70-100 % 'Utl.:j 1 RM 1~tJYi12-1O flr~~tl 1 'lf~ . 
Irltll'T fl nW1lJ'fl 1111 II ~.:j II 'j.:j'U tl.:j fl~ llJ1if tlll1 fl n 'iJ:;Yi 1 i..1' ~1111';j tloW \9JJ'W 1 'Vi ~.:j fl~ 1111 if tl , ~~ 

. ~ . 
li'ttl.:j'iJ1fl1tl'I'lf (O'Shea, 2000) i~111'fll11111111tJH111~'Wfll111~llJl'jtl'Utl.:jfl~111Ii'ttl.yjtltlflll'j.:j 

c;j "'!li c;j 1!li.1 0' !li c;j '" c;j 11Ill'Vl~ lfJfl 11111 'j 1~.:j ~~ ~ tJ~'j H'U 14 'iJ 1fl tl.:jfl U 'j:: fltl'll'Vl H ~ 1'W I'll 111 11'U.:j II 'j.:j fl 'llfl 11lJ1 'j 1 
'U • . ~ 

~tl~fl~tl.:jn'lJl"~l4 (Wilson, 1994) .yj~'jU11 fll11111~.:jIIH~.:j~~'Utl.:jfl~llJ1i'ttl 
• 'U • 

'" 0 '" llf11111~lflty 

I C:V" J'~ I~ v.c::s d ".J !J} d 
~tlVi(1.:j fl (1111 114 m 'll'W tltJ1.:j tJ.:j II"::; 'iJ:: 11 tl.:jll fl 1111 II 'U.:j11 'j.:j'U tl~ fl (1111 114 tllJlfl lVi 'j l::mfl 111111 'U.:j11 'j .:j 

" ,:" d lI) IA tI QJ QJ" ~ ~" "d 
'Utl.:j fl(1111I'W tl'W tltJ fl'iJ::; 11111U'j:: 1tJ'lf'W lJlfl'W fll 'W fll'j 'il:: 'Vi \9JJ'W 1fl(1111I'W tl'W 'W 111 tltlflll H' ~ 'j 1~1'j 1 

'll"l1Yl,,~ IItl'flIl"'W~ Im::ltl(1l~tJ'Vlv1 (Bloomfield, Ackland and Elliott, 1994) '~~'jU 
'U • 

Cl QJ~ tI d I 

fll'HfflEJ1'Utl.:j'W flTYWlfY1~lI 'j fll'j flW111 "ltJ'Vl1'W 
1 d 'JJ % 

Vi'll l1fl 1111 11 'U.:j II 'j.:j 'U tl.:j flmll I'W mm:: 
~ 

'Vi ~.:j fl ~ 111 1 i't tl lJ fl 1111 tYlloW'W £1'W 'j:: ~ 'll ~.:j n'll 'j:: ~'ll fl 1111 ~111 1 'j tl'U tl.:j l'T fl n l'n 
'U 

~'W~lllJ'W 11{~I1(1::1'Vl(1m'li (Dinitman, Ward and Tellez,1997) "1~~'jU1111j1'l1lJltJ'Utl.:j . 
~I d Y J' QJ v.: Q.I.::::i d ~ QJ 

fll'j 101 fl 1'1 1 llJ II 'U .:j II ';j .:j 'U tl.:j fl (11lJ 1'W tll1 (1 ::; 'Vi (1.:j fl " llJ 1'W tl 'U tl.:j 'W fl fl W1 fll 'Vi tl'Vi \9JJ 'W 11'11 llJ ~ llJ 1 'j tl i 'W fl1 'j 

.c::i 0 I I I Y ~ _ I t!..:::i i '" '" i d .c::i" i 
tltlflll';j .:j'Vlm ::'Vlll1tlfllltl~11';jtltllJ mill fl W1 'W 'il~11 1:: nm'Vl 111 lJl:: ~lJ 'W 'fl 11lJ l'j 1'Vl1l tl.:j fll'j 1m:: 'W 

'U .. • 
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SI , SI I 

Lln~'V'I~.:JflllllJL{t tll-WlJ~'W nl1n tJlJl ~litl'W ir flOWlij fil~.:Jrll'j tl.:J 1 ~l 'W~1 ir'W;jeJ~l'lJl'jt)lri'W OWl l~ 
. . .. 

lfl tltltl flLI 'j.:j U' eJtJn.:j 1 'W n 'il fl 'j 'jlJ U fl~ lln~ v.:jij fi l~.:j 1 '11 ~ eJVi 'il~ loUl 'W fi 'il fl 'j 'j'lJ Vi ~ tl.:J tl eJ flll 'j.:J'lJ lfl~ 'W 

.deS 
fI'W'YllJ 

fl11lJ11 ~.:J 11 'j.:j'U eJ.:j flllllJ 1 if eJ11 n~ 'V'I ~.:J fllll'lJ L if eJ ~.:J VeJlJ lf1 ~ tl 'W ~ c% 1 tlfI 1 llJ L ~ 1~~ tl.:J fll 'j 1 c% tl Vl.:J 
'U 

d IV ~ ,., Q..I Cl Q.I rI 'Wl31 'jI d 
'j1fll'j111'W'W'W ~eJflflntl.:JfllJ 'W1~'W11n~lmllJtl'j (Newton and Kraemer, 1994) Ifll'l1f111lJL'\1'W 

SI i.I, I I 

11 fllnl1.:jl'W 1 'W ~m':IW~I1:1'Wl1 'j.:J'j ~L UfI'Utl.:J flllllJl {teJir'W L1:1'W iY.:J ~111:1'W 1 'W oW1Viijfll'j LfI~tl'W I'll 1 ... . 
~1.:J'l 1c%11rl fll'j~'lJ fll'j~.:j fll'j'U~l.:J fll'jm~ lf1~ 11n~fll'j~ 'Wtlfl'illflir'WV.:JL1:1'WiY.:J~ll1:1'Wl'W'Uw~Vi 

ijfll'j LU~ tJ'WYlfl''Yll.:j'U tl.:J fll 'j lf1 ~ eJ 'W I'll 1mh.:J 'j 1f1L ~ I'll ~ tll 'W 'U W~ ~ ij fll 'j L ~.:j fI 11lJL ~ 1 1'W 0 Wl~l.:J '1 
.. .. 

L'li'W 1J1~1f1~lJeJn ~\PllJtln LlJ~lJeJn 11ndJlJ'Wl~~fll1:1'W,r'W cl5.:jfll'jlfl~tl'Wl'l11~1.:j'll'l1rilij'il~ij 
"y" " 

U'j ~ iY'Yl ~ fll'V'l LV; tJ.:J 1 fI ir 'W VtllJ~'W tl vnlJ'V'I ~.:J flllllJ L {t tl'U tl.:JtJ fl OW1LL~ n ~ fI 'W 1 fltJ'V'I ~.:j flllllJ L{t tlL1:1 'W 
'U 

d d .J ~ ",,,,,.d &. I'" .1 k1 v 
~n'Utl.:jfl11lJ11'U.:j11 H 11n~fl11lJl'j1 Cjf.:JLlJ'WflW ~lJlJ\Plm 'V'I1::;'Yl~1'lJl'j t)lJeJflt).:jfl11lJLlJn tI'W 11lJn.:J Ifl • 
~eJ'W,j'l.:ji'flL 'il'W lJ1fl~~flc%l'W 'I1;1.:j 'V'I~.:J ~.:J ~fI 'Utl.:J flllllJl if m1:1 'W ~nlJ1 'illflfll'j U'j ~ ~lJU 'j~ ~1'W n'W ~ 

• 'U • 

.d v d ,.d 0 k1 V v '" 1 ' 
L'I1lJ1~ ~lJ'U tl.:j 11 H ~.:J ~fI 'Yl11 ~fI.:Jtl tl fllJ1 fI 1 tI fl 1 llJL 'j -;) ~.:J ~fI L 'Yll'Yl 'il ~ 'Yll I fI ~tl fI fI n tl.:J fllJ tl L'If 

~ q ~ q 

(O'Shea, 2000) ~flrilJ11 fl11lJ ~11J1'j t) 1 'W fll'j L ~ .:Jfl11'lJL~ 1 L1:1'W fI 11lJ~11J1'j t) 1 'W fll'j LU~tI'W 
.. . 

fl11lJL~ 1 l~tlVl.:j 'j 1f11~ 1 f1.:jtJ 'W 1 'W fll'j 11 ~.:J.u'W OWl LlieJtJ flOWlijeJ.:JrlU'j ~fleJlJ'Yll.:jc%l'W fl11'lJ ~l'lJl'j t) ... .. 
fl'WL'vhn'W'I1'lJfI 'V'I~.:JflllllJl{ttl'il~L1:1'W ~1~fliY'W 111f1 'j 'il~I1:1'W H'If'W~ 'V'I~.:JflllllJL{tm1:1'Wfl11lJ ·"'11J1'jt) ., 

.. .. 
'V'I ~.:J flllllJL {t tl llJ ~11J1 'j mWfl tl tlfl 'illflfl 11lJ 11~.:J 11 'j .:J 'U tl.:J flllllJ 1 {t tl 1 c% 1 fltJijfl 11lJ~lJ~ 'W £ 

" n'W\PlllJ~lJfll'j f1.:jij 

~ 

'" " .. YHl.:)mlllJI'I.Hl(Muscular power) = 
d ,,~ 

fll1lJlL'IJ':)UH'lJtl,:)0(11lJl'I.Hl (Muscular strength) 

" '" " .. l1f)~1'IJtl,:)0(11lJI'\.J tl (Speed of muscular contraction) 

x 

.Q.c:1 .d .c::. d ".: $I ~ 
TIi'Yl 1 fll'jI'V'llJfl11lJ11'U.:JII':i.:J'Utl.:Jfln1lJl'WeJ(Muscular strength) l'l1lJ1fl'Yl'lfi 11~::1lJl'l1' 

" . .. 
~nfJW 1 'W ~'lJfll'j nfl n.:J 1 fI tJ 1 '*fll'j 11mi' 1t11.h'l1 ir fl (Weight training) cl5.:jL 1:1'W fll'j l1flflllllJL {teJ 1 '11' 

. " GJ .Q ..:::9 Q.o' 

'I1f1 \Pl 111lJlJ fl 1 1'lJ tllJ L 'V'I'lJ 'U 'W (Eccentric contraction) 11 ~ ~ '11 fI \Pl 1LIlJ lJ fl 1 llJ tJ lJnfl n.:J (Concentric 

. " 
contraction) c% 1tJfl 11lJL ~ 1Vifil'l1'W fll fltJ 1 '*1.'ll'l1tJ fl 'illflfl1tJ'W eJfl 
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o<::::!d d ~ d " Q.I ".J 9 " 
1]'Yl 2 nl1L'WlJfi11lJL11 tlJnl1'H'f11911'UV..:JfHnlJLlJV (Speed of muscular contraction) t'H 

.d II) ''l ~ 'I 1 'I 'j) -:;91 VI" .k 
lJln'Ylrr'f1 LL~:: UJ t'H~~fJill tlJ{YlJnl1~'f1(l..:J t'f1tJ t'lfnl 1 Hf1'V'l~tJ ttlllJl911f1 (Plyometric training) 'if..:J 

" . " elf -:;91 'j) .... 'I 'j) v ., <!/ . c:l "v 

LlJlJ nl1 Hf1f1ft1lJ L lJ V t'H 'H 'f11911LL 1J1Jfi 11lJ V 111 'V'llJ'U~J V V H11'f1111 1m:: 1911lJ'f11V 'H 'f11911111J1J fl1llJ V11 

" " ~'f1~..:J llJl1lJ'Vi 1'f1tJ illl-MlJ 1'1'l'lrmllf1fllVlJ vn llJnl1 ~n'V'l~tJ 1tlllJl91~m!lJ {yllJ1Hl~f1 i~'HmtJl~ 
" . 

mlJih~1J'UV..:Jfi11lJmrf1 ~..:JU m:: 1'f1'f1VQnlJ'Vi(Jump-in-place) VlJm:: 1'f1'f1(Standing jump) l'UV':) 

LL(l::;m:: 1'f1'f1~ULLllll~1.:)'l(Multiple hops and jumps) m:: 1'f1'f1~ULLllll~1..:J'l1'f1tJl~lL'YilJm:: 1'f1'f1 

c:l <Iv <I .k <!/ 1 d 

(Box drills) LL~::L'f1'V'l]1IlJ'V'l (Depth jump)'if.:) 1Ilf1nlHI'f1111'UV..:JI1V 1L'lflJf1 (Verhoshanski, 1969) 

"" . 
'V'l1l '-.hnl1~m~'V'l'fi~lJvr (Depth jump training) tJlJ'I!lli~11L1JlJ'\JlJ~..:J'Uel-1nl1~f1'V'l~tJ 1tlllJl91~f1 'Vi 

I " " " {YllJ11f1LVim1..:Jfi11lJL~ 11lJ nl1 'H'f11P11'Uel-1millJLi1tlLL ~::fi 11lJ lL ~':)lL1..:J ~.:)Vi ll11''V'l~..:J'Uel-1f1~llJL i1v 
. " '" <!/ 

L'WlJ'UlJ 

V..:JrlU1::f1VllfflflUJ llJ nl1~\9.lJlJ lfl11lJL~ 11lJ nl1 Lfl~ellJ 1 'H1'H 1elnl1 ~-1fiv nl1 L{y~lJ{y~l':) 
" 

fl11lJ lL ~..:J lL 1-1lL ~::'V'l ~..:J 'U v.:) f1~ llJ L if el ~ -1ii ~~Vi ll11'LL 1-1~1l VlJ L'l'l\d..:J 1P111lJLL~ ~:: n 11'Uel..:Jnl 1~..:J 
~.x 0Gt'" "" ~ ~ d QJ I c:. Q.I Get"" 

mlJ'UlJ 'Yll tl1 'lf1..:J nl1 t lJ nl11-1 V11'UlJ 'U ill::; L'f1 V1 f1lJ 'lf1VL 'V'llJel19111fl11lJ L 11 t lJ nl 1 nl1L 'YllLL~:: 

.k i SId ... I <t:::lI ~ .d. ~ ~I" ~ Q.I ~ 0 Q.I '" 

f111'if..:J 'HlJ1J1:: tl''Ylli fll'V'lI'V'llJlJlf1'U lJ nl1 Hf1'f11VlJ l'HlJ f1'H 'j elnl'j V elml1':) m:: 'Yllf111fl11lJmlJ 'YlllJ 

" . 
i lJ ~ U LL llll~ 1-1 '1 ~.:) L -tllJ ~lJ !llJ fflfl ~ 'Vi 11:: 'lh V~ \9.lJ lJ lL tl'~lJ tl'~ 1-1fi 11lJLL ~..:J LL 1..:JLL~::'V'l ~.:) i 11' nll 

'" ':.dt~d "di ~ I/] 9Q.1Q 
f1mlJLlJ V L'V'ltlL'V'llJ'U'f1fl11lJ tl'1lJ1 HI 'Yl 1..:J'f1 llJ WJ llJ L 11 lJ nl1 L fi ~ VlJ tl11 t lJ lJ f1f1 Wl(llJ m 'YHl -1] 11::, 

" 
2545) lJelf1111f1U L1I~~ f11::;1l1lJi'I91U (2541) V-1i~f1ri11~-1fl11lJ-fflJ~lJ£'UV-1fi11lJLL~'1LLH 

I ," " 

mllJL~11lJ nl11'l 111~L'Yil'Vifl1'j ~'1~lL-tllJI'i'V-1 ~ml'1 i lJ ~llJfi11lJLL~..:JLL1-1LL~::'W~'1f1~llJLi1Vfl111f1 
" 

11)" <I 
tlJlfl~ lfllJ'Yl (Kent M., 

fl1llJtl'llJl1tl i lJ f111 LU~ VlJYlfl''Yll'l'U V-1 ~ 1'1 nlVelVl-111'f1L ~ 1 1191 V 111L ifVnl1 'Y11..:J 1911 ~ -1~lJ Vvnll 
" 

" " 
'V'l ~ 'I f1 ~ llJ L i1 el n ~ 1 U B fi~ V 1 f111 Vi 1-1 llJ U 1:: {Y llJ n lJ 'U tl 'I 'j :: 11 11 U 'j:: {Y 1 'Yl LL ~:: f1 ~ llJ L i1 V LL ~:: 

" ~ 
mllJ~VlJIP11'Utl'l~1'lnlV llJ-cY1lJ'UV'Inl1~\9.lJlJ lfl11lJflritl-1lLflri11V-111tJlJLf1'1fl 'V'l~tl'1{y~ (2548) 

'U 

liI" I I 0 ~ " Q.I , " Q.I ~ Q.I ,,~ d ".: 
t'f1f1m1111l1LlJlJl91tl'l'V'll'lJlJ lllJ 'H mVtl'1lJ 'f11Vn lJ 'Y1'1'V'l ~'1f1mlJL lJ tlLL~:: fi11lJ Ll 'U'ILL 1 '1'Utl'lf1ft1lJLlJ V 

", " ". 
1'f1Vvl'ltl'tl'l-cY1lJU 1I::Vil'lllJfl111f1nlJ 1 u1'f1viifl11lJlL~'1LL 1 '11-tllJ~lJ iT llJ llJ nl1 ~m~tl~l'lJlJ lfl11lJ 

" d 

d ".: Q.I" '::;d 0" &" -: Q.I 

LL 'U 'I LL 'j -1 'U tl 'I f1 ~ llJ L lJ tl LL ~::; 'V'l ~ -1 f1 ~ llJ L lJ tllJ lJ f1 tl' llJ 1 'j tl 'Y11 1 'f11 'f1 V f1 11 ~ f1 'f11 V lJ l'HlJ f1 lL ~:: 

nl'j~f1'V'l~V 1VLlJl91~f1 
" ,.. I I I 

~'1tJ lJ {Y]J1 1 tlfll'V'l'Utl'lf1~llJL i1 V ~'1L-tllJ -cY1lJ 'Vi ~hfi' UJlJlf1 'Vi {Y'f1 tl Vl..:J'H i! 'I m 11 11:: f1rill 1 ~ll " . 
" fflfl~L'VivllL'Yilnllvlf1l1:: llJ nl1 LrilJmVfll11~ ti' lii{Y]J1 1 tlfll'V'l'Utl'l f1~llJLi1tl~ fl1l::U B 'lJ~vl nll::'~ 

tlVH Q f11'i' V'.! lLlllJ iil ii U1:: iY'Y11l m'W llJ f111 U B'lJ~hi' V Vl 'I L~ lJ~ OWl Ll~ ~::U1:: Lfl'Ylflii 
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" . 
fl'J1lJ ~ltllU lufflJ~ 'Hlfll'Yi'lJ~.:J fl~llJtU ~Vitt~ fl~ l 'H1U" 11u~ 'm~l1 mJ~ Utl~ It fl1~ t~U lu rhl1 

tJ 1L'1' tfl ~ tJ ~ ",1 U tVl'Yi 11 ~ ~ iYVl i fl tl 'Ii l~l'J1£1 (2541) 1 ~ fl ~ 11 ~.:J L'l'lJ ~ ~ tl fl1'Yi ~ ~1 t llu lw f1l1'l • 
,,, d ,,~dt d .::'Id 

tJ1L'1'tfl~tJ ~tl'J1 ~ ~.:J fl1~fl 'J llJ tt 'lJ.:J tt ~ -:J 'lJ ~.:Jfl(lllJ t'W ~ t'W ~-:J ~lfl flW1tJ 1fftfl~ tJ ~(l tlJ'W flW111~ Vl~ 

~.:J ~ltih.J~~.:Jiifl'J1lJU~.:JUH'lJ~.:Jfl~llJt.a~ ri'J'Wfl'J1lJfl~~.:JUfl~'Jl~.:J" 'JUtl~fl'JllJt~ 'Jt~~ 1 ~1'W fl1~ 

. " 
fl1~ 1Jfl~~lJ f)W1tJlmfl~iJ ~(l1 'WtJ 'il 'il'l.J'W ~.:Jii fll~ Nm~ ~-w~'W 1fflJ ~ ~ tlfll'Yi 'lJ~.:J fl~ llHU ~ . 

, Q,I Cl Q,I ..J gJ~ c9" : Q,I ~ Q,I A Q.I 

fl'JtJfl "11fltJfl1~~flVlflEl~ 9f-:J hVl.:Jfl1~~mn£1'Wl'l1'W mt(l:; fl1~ ~mtiJiJYl(lr.J lmlJ~~ fll 'W fl1~'Yi~'W 1 .. 

. " 
1u~~r.J~mi~ ~~ '~ii fl1~~flfl1tf)£1'JniJ fl1~~'JlJ n'W 'lJ~.:J fl1~ Nfl~'J£1t'llmr fl(W eight training) 

niJfl1~Nfl'Yi~£1 l~tlJ~~fl ~.:Jfll~1Jfl'Yi~r.J 1~tlJ~~fl~'J£1J1mrfl(Plyometric training with weight) 

tll'Wfl1~~'JlJn'W1'W~flElru~~tll'Wt11UiJiJ'l1~'1'lJ~.:Jfll~ NflYl~r.J l~tlJ~~ flntJ fl1~ Nfl~'Jr.JJ1'l1,r fl l~w 
~ ~ ~ -

1 ~ihmr fl'ill flfllr.JU ~ fl 30% 'lJ~'1fl 'J1lJ tt ~'1tt H ff '1fffl 'lJ ~'1 fl~llJ tU ~ ffllJ1~ tlNfll1'1ri'J'W iJ'W 'lJ ~'1 .. . 

(Plyometric power system) 

• 1'J1 ";!II IV <''JI : IV Ji 
'lJ~.:J~l.:Jfl1£1 ~fl1~Hflfffl'J~Vl'illJ'Yifl'Jr.JU1'l1Ufl (Squat jump training with weight) 9f'lfll~ 

<!/ IV 1 .c:. gJ : Q.I ~ A'" 0 Q.I 1 J. • .c!i .c!i.c:. 1 'JI1 ~I " J ~fl'Yi(l£1 mlJ~~ flfl'J£1'W 1'11'W fl'W'WlJ'lJ~ 'il1flfl 'Wt~~'1'lJ~'1Vl1Vl1'1fl1~ ~fl 'il'lU£1lJ ~ 'W fl1~ Hfl fl'OllJ t'W ~ 
t" 1.oJ.qQ,l.A 01" Q.I $I ~ .d & I 

ff'JU tl 1'1 'lJ ~ 'I ~ 1'1 fll £1lJ 1 fl fl'J 1 9f 'I ~(l fl1~ 'J 'il £1Yl iJ 11lJ ~(l 'YI1 'I1Yl (l 'I fl rlllJ t'W ~ 'lJ 1 t'Yi lJ 'lJ 'W lJ 1 fl fl11 
.. 

fl1~ Nfl~'JVt'll'l1U fl'l1~~ fl1~ 1Jfl'Yi~V lmlJ~~ flmh'lt~£11 
" 'W~fl'il1flil ~ flElru:; 'lJ~'1f)W1iJ1fftfl~iJ~(l "~~~'1 fl1~fl11lJtt~~ m -:JlJlmVi £1'I~ V1'1 t~r.J1 ~'1 

. " 
~~-:Jii fll~~ ~'W 1fflJ~ ~ tl fll'Yi'YI1.:J fllr.J 1'W ri1'W u'W '1 "11Yl1 ~ lJ n'W ~'1 u U fll~ N flfffl 'J ~'YI ~lJ~~ 1r.J 

" Ji " " Ul'l1Ufl9f'ltll'Wfl1~~'JlJn'W'lJ~'1fl1~Nfl~1£1Ul'l1Umm:;Yl~r.J lmlJ~~fl lfl£11~ul'l1umVi£1'I 30 % 'lJ~'1 
" " " Q <!/' IV II) 'JI IV Q 'JI '" IV 'JI '" Q 

fl11lJtt 'lJ'Im ~"l '1~fl 'il'l'W 1 'il~'Yi~'W 1 ! fl'YI'lfl11lJ tt 'lJ'I tt H 'lJ~'1 fl'OllJ t'W ~ Yl(l'l 'lJ ~'1 fl(lllJt'W ~ fl1llJ t~ 1 

" . 
tm~fl1llJfl~~'1ttfl~Tj~.:J' 1 ,~~ fll1fll~ 1Jfl~1VU1'l1U fl'l1~ ~'Vi~r.J l~blJ~~mVir.J'I~Vl'lt~ £11 tm:;Vi 

" . 
~lfi'qj fl1~ Nfl~1£1U 1'I1U mm:; fl1~ Nm~'Vi£~lJYl1~ur.JlJt'lllJ11Jfll'W1Ut~V1n'WtU ~'1 'il1mllu n 'il m ~ lJ 
." . 
Vi 'I1U fltt(l:; 1 ~nrll'W 1'W ~'1U'W 1 11~ ttfl'ilJ Nfl ri'J'W 1 'I1ui~'1 11~:; fl~iJ" 11~ 1£1n 'il m ~lJ.yj tff~ lJ ff1l'l 

" 
" 

fflJntlfllYlVll'l fllmll'Wri1'W l'l1tU tt~fl1~fffl1~'YI ~lJ~~';lVU1'l1U flff1lJl~ tlUll 11 ~vl 'W 111~ um lJ " .. 

" . 
'JI '" 'JI'" IV <!/ 1 1 '" "!! "I'" '" ";!II Q <'IV <' ";!II 
fl 'J £1t'I1 ~ 'W I':;! 1 'il£1 'il'l ff'W 'il U fl1 ~ 'YI 'il:; 1"1 flEll b lJ ~ £1'Ub 'YI £1U fll ~ H flbflYl 'Ii 'illJYl tttl ~ fl1~ H fl 

fffl'J~'YI ~lJvrf11£1J1'11Ufl ~'1fl1~ 1Jfl~'1ff~'1t11ttUUffllJl~ tl~~U lYl~'1fl~llJt.a~,~ tt~ fl1~ t~lJ~'W 
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" 
'14 eJ fl 'Olflil~(j~eJ-:J fll'J Nfl eJ1 'Oii ~(j ~eJ fll'J 

" 
U'U1'Yl1-:J l'Ufll'J~fnJ11~tI~i'-:J~eJ 11J 

~ ~ ..::9 d o'Q,J 0' ..::9 Q.I 0'" : QI de::t, 
l'Ylmm tI1JL'Yltl'U ~(j ~ eJ-:J fll'J Hm~'Yl1i 'OlJ'Yl U (j~ fll'J Hm"~1eJ'Vl 'OlJ'Yl"1t1'U ll1'W n 'VllJ~V fll'J 

" -W~'U1fflJ n (l.fl1'Yl ~ eJ -:J flft llJ 1ileJ 1'14 U fl rh1'1'U lffln~'U eJ(j"lfltl ~ V-:J ~ Wl(l-:J m ru lJl1l1'Vl tIlci tI 

" 
flftllJ1ilv ~V-:JU niiWl'Ulfflfl~'UV(jU~ fl~l-:Jn'Ul1~ v ili 

l.fll'J1 ~tI~f ~rl*~ 'O~ ~n'lJl1ll1 tI'U1-ntl'U ~(j fll'j Nm~'Yl i~lJ..{ 1m~ fll'j Nflff~1V'Vl ~lJ..{ 
" , 'II, 

~1t1Ull1U fl Yiii~v fll'j-W~lJlfflJn(lfl1'Yl nftllJ 1il v 1 '14 fl~lJ ~1mh-:J Yi 111'14 U fl iiKl'Ulmn~'UV(j"lfltl 

~V-:JlJl1l1'Vl tllci tI 

2. ~11111'j~hf'1 '14 fll'j1~tlll'j~ flV'U~1t1 
'" • I d ~ '" • I ... 'i. I ~I. I ~ 2.1 ~dUlJ'j'Vl,,(jV-:J lJl1'U~~dl1lJ'j ~V LlJ'jumlJHn lJ'j~flV'U"dtl 

2.1.1 l,j'jllmlJNm~'Yli~lJ..{ 
" 

2.1.2 1,j'j llmlJ Nflff~dV'Vl ~lJ..{~dtlUll1U fl 

2.2 ~dull'j~d'U~lJ l1'j~nv'U~')tI . 
Qld ~ ~ QI 

2.2.1 lJ flflWl'Ulfflfl~'UV(l'j~"'UlJl1ld'Vltll(jtl 

2.2.2 l'Ylfl'"lfltl eJl~ m'Yll~~~iieJ1~'j~111l-:J 18-2411 

" " " 
2.2.3 ~dllJll~-:Jll 'j -:J~'U !llJ ~V-:JflftllJlilv~l 1 lJ'Yhll'U nUll1U n~V~1 

" 1 l1'l'lhvlll,JlJ 135 eJ-:J fl'l (Quarter squat) ~V ~ ffllJl'j (l tlflU ll1U n i~' liU' V tin 1lffeJ-:J l'Yh~v-:J 



2.3.1 

2.3.2 

2.3.3 

2.3.4 

~ 
fl11lJt)1 

fl11lJflri~ ·mmhi~~ ~h 
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" 'hd\H)~m<jUb1~ 1'W rrn{ hHJflltl 'Wfl 1;1' milJ 'Vl fl b1 ~ ~'t1~ff~~ nrilJ ~n~llJ hh tt n) lJ ~mJ n ~ . . . 
" 'U~~il' nf1m 1 'Wtt~ft~ 1'W tt~ 'O~ tWn~mlllJn~lJf1l) ~m~'Y'nr~lJ~ttb1~ f1l) ~nfffl1~'Vl ~lJ~~1uihtlil' n 

1 ,~ " ,1 "i' ~ .d 0 1 " 1 "... " 'Wff1'W'U~~f1l':i ~nfflJ)) ()fll'Vl'U~~nb11lJt'W~ lfltJW.lf1~llJ f1l) ~m'lf1ltl'Wfl 1 ttb1~ fllJf1l':i 'U~':i~~ 

1;1'il'nf1m 'YJnfl'W hjhrnm~lJt~lJ'W~mlf'U~ 'u'OlmttJtJ~n~~mh1 

. '" "" " 
f1l)v'W m~ lflflb1~ 'ill n tt'Vi'W m~ lflflViff ~ 'OlnYl'W b1~riYl'W~1tJ'Ul't1~ff~~'Ii'1~ lfltJ 'iii ;1'ff'Wtl1'ltt~~Yl'W ... .. 
,.,j '" "i'.%1 ";1"~.d 
~~t'W~~ntJf1lm)~ lflfl'U'W 'Wtt'W1fl~ tlt':i1'Vlr{fl 

O1'lNmTfl1B'YIi''lI..4v1'-.mJnriro (Squat jump trammg with weight) tllJltlt1.:J f1l)~n 
4 .d?t '" ~ '" "i' "" ~ " : '" 4 1": '" ~UtttJtJmN'Vltu'W f1l) )1lJ n'W 'U~.:J f1l) ~n'Vlb1 tI l ~HlJ~) nttb1~ f1l) ~nfl1t1'U ltl'W n C)f~ 'if'U 111'U n 'Oln 

• " "" t " 

flltl'U~mYilJt'li'l 1 U 1'U f1l)1~t1fli' ~il1i''ViltttJ nilll1U mj~~1 (Squat) ~Bti1~.:JntJf1l':i m~ lflfl~'W 
" , " 

'OlnYl'U 1'Umn~~ lfltl1i' ihl1unu)~lJl()J 30% 'U~~ 1 RM 

v ~ ~ ~I 
Il'll'l'ltl.fll'rt"'B-30tl1'l1Alm(Muscular performance) l1lJltl().:J ~.:JfllJ)~ n~tJ'U~~fflJ)) ()fll'Vl 
, , " .c::I Q.I Q.I o'QI QI d. 0 ,., ~ 

'Vll~ 01 t1'VlfflJ'Vl'U ti ntJ'Vl n'll~ (Skill-Related physical fitness) 'VllJl '01 n 01) 'Vll.:J 1'W 'IJ~.:J)~ tJtJ nftllJ t'U ~ 

" " " 
tn'U fflfiqJ 1'W O1)1~t1fli' ~il ihl1'Wfl 1;1'u)~ n~tJ~1t1 fl11lJtt~.:Jm .:J'IJ~.:J n~llJti1 ~'Ul 

" 'U~~n~llJti1~'Ul fl11lJt~1 ttb1~fl11lJflri~.:Jttmhi~~ 11 .. 
.. V '" ~ 

fl11'l1U"'-3U'l-3"'B-30tl1'l11'UB"'1 (Leg muscular strength) l1lJltlfl.:J WJllJffllJl':ifl 

9J ~.d lIt".d QI,., ~ .J ~ ~Q.I t ~ 'jI 

'IJ~~ nftllJt'W~'lJl'Vl~~nU ':i.:J lfllJln'Vl fffli 'U f1l)l1fl ~1'U~.:J mnlJt'W ~l1'W~fl H 1'W f1l)1 '0 t1fl H'W 1 'if . 
" 'VilutJnilll1il'mj~~1 1;1't'lh'YlTl.jlJ 135 ~.:Jrrl (Quarter squat) 

.. 
Q.I ~ V ~ .ci 

'rttl n~llJ~ "'B -30tl1 'lIl 'U B "'1 (Leg muscular explosive power) l1lJ 1 tI ().:J 

9J ,l d "I9J c: • d.J ~ ~QI ~ ~ 9J 
fl 11lJ ffllJl ':i () 'U ~ .:Jnb1llJ t 'U ~ 'U 1'Vl ~ ~ n tt).:J l fllJl n'Vl r{fl ~ tJl\l) 1fl t) 111 'IN fl ':i ~ 1'U f1l':i 1 'Otlfl ':i ~ 'W 1 'if 
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fl11lJ Ll'llJ 11 (ll 'U f) 11 f) 1 ~ 1 ft ftl 'U u 'U 1~.:J l'U 'Vi 1 citl ~1 bb~ 1 ft1lJ~ 1 tJf)11 f)1 ~ 1ft ftl1 'U Yi (Counter 

movement jump) 

Cf ~ I q di.d.ci .oJ "I ~ 
fl11lJl'11 (Speed) fltl fl11lJLI'llJl1(l~tl.:J11.:J01tJ t'U011bflC'ltl'U'VHllf)'YI'11'U.:J nJtJ.:J 

1~£!~'YIl'l 30 blJ~1 

fl11lJfltlel-3umh -jel-3' 1(Agility) 'I1lJltJG'l O1j bfl~tl 'U ~ ~ tl.:Jcj 1.:J f) 1tJtl ci1.:J 1 1ft b~ 1 

" " , , 
UC'l:: Uli'UfJ1 1ft£! Lli~qJ bfftJ01'1'Y1j .:J~1 l'U 0111 ~tJflr -:Ji11~011'Y1ftLl'tl11 011 bfli1tl'UYi~U~1Yi (T -test) 

. " . 
1. lj 1 U j U f) 1 lJ Yi b 'I1lJ 1 ~ Ll'lJ ff 1 '11111 f) 1 j ~ WI 'U 1 Ll'lJ 1 j fI fl1 ~ ~ tl.:J f) l{ llJ b i1 tl Yi 1 ~l 'U 

d 

f)Wl1Jlmf)~11tlC'l 

2 . bil 'U Uj~ 1tJ'lfU ~tl mJf)LI'tl'U l'U 011\11 i U 1 i'l 'U 1 Uj U f)j lJ1Jf)~tllJ ~ tl-:JU f)f1W1 .. 



'" 'lJ'YI'YI 2 

o 0 

.<:::t.vctCl 11 

Iflmn~!lIl~.:J1'Ul'il£J'YIHU'J1'UtH 

fln ~ fliIi'lltl'YI~,..vtYll[J~ nn'r fl~i'j~ tlm ~~ ~'U 1 iIlJ~ ~ f:I.fll'V'l'Utl.:J fl~ UJI~ tl1'U U flOW 1'lJ 1 iIl flVl 'lJ tlll 

~ ~ QJ ~11'" <QQ.l d.d " "'~~" 
'1$1 £J'U tl.:J 11 11' 11l.:Jfl~f:lnJ'I1n'YI[JlIl[J 'iJ.:J ! fl11'lJ 11lJ nJ mn'HI" ~.:J l'1.r.l 'iJ tJ'YllfHJ1'\Hl.:J ! 111J'U '\Hl1q!" 

e9 V Y ~ Q.I.J "1"' GI ~ 
1'Uf)l1f1f11l1f1'UfI111'iJtJ 9f.:J'YHHY111 !fl fl.:J'U . 

,., .d Q.I 

1. fI11m ll" ~ fl11lJ 'I1lJl Vlf1 tJ1f1 'lJ 'ffm 'HI fll'YfYll.:J f)l tJ ., 

.e..c::t Q.I d ,., % 
- 11i f)l1'V'1IPlJ'Ulfl11'lJII 'U.:J111.:J'Utl.:Jf1mlJI 'lH) 

-=:..~ eLI d 
- 11if)l1'V'11PlJ'U1f111lJI11 

- in f)l1~1PlJ'U 1f111lJflci tl.:Jllflci T:ltl.:J 11 

y 

5. m1f1f)l11lf1'fffl1tl'Yl tijlJ.w~ 1tJU I'll '11 f1 

" ~ v i'l11,.. ~ 1l1l~ i'l1 UJ'I1lJ 1 [J1 f1£J 1 fl'lJ iIlJ ~ ~ f:lft 1'V'1 'YI H fl 1 £J .. 

'fflJ 11 f:I 1) 1'V'1 'Yl1.:J f11 tJIll 'U ~.:J rl1 f{ ill 1 'U f111 tltl f1 fi 1 ~.:J f11 tJ II" ~ f11111 'II.:J.u 'U f) '11'1 
u 

f111 ~ 11.:J;iVl 'Utl.:J lJ 'U 116 f1111l f1 'fflJ 11 f:I 1) 1'V'1'Yl1.:J f11VlJ'I1" 1 tJ 11111 'lJ 'lJ I~tl ~ 'iJ ~ 'lf1tJ~ 1PlJ'U 1 . ., 

fl11lJll~.:J111.:J II "~'V'I~.:J f1l{ llJ 1,1 tl ~.:JIll 'U i'U \11'U I if tl.:J ~ 'U ~ rl1f{ ill 1 'U f111 tl tlf1fi1~.:J f11tJ'I1 ~ tllci'U f) '11'1 
.. u 

.::1...::), ... 1 0 ell 0 d "1 Y ,.c::t ..:=S .. I ~ 0:::::), ~ 
'lf1V1u1 ~'il11'U 'ff111 'iI !fl tltJ1.:Jfl Im~lJu1 ~ 'ff'Yl1ifll'V'llJlf1'U'U 

'ff'lf1~ 1'fflJll1~m (2535) f1ri1111 'ffm1f:1fll'V'l'Yll.:Jf1lV 'I1lJltJ~.:J fl11lJ'ff1lJ11f:1'Utl.:J~1.:Jf)ltJ . ., 

" " y 

~tl'UI'V'I~tJ l1.:JU ij1~'I1lJltJfll1lJ ';h~ 1.:J f)ltJlJfl11lJll~.:J1l1.:J fl11lJtlfl'Yl'U 'U tl.:J f1l{ llJlii tlll"~1 ~'lJ'lJ~1.:J'l 
" 

'Utl.:J ~1.:Jf1l tJl1H1'U 111 ~ 'ff1'U n'U 1~ tlVH~1 'Yi 1U'Ull~V.:J 11lJ ~.:J ~ 1.:Jf11 tJ~ tl.:JlJ 'ff'Um'V'l~ 'ff1lJl1 f:I . 
llBu~.:J 1'U 1~ tl V1.:J rl111 'il "J ri 1.:J 111 ~ 1tJ~II" ~lJ 'Vi ~.:J fl11lJll~.:J II 'j.:JI '11 i1U'Vi tl~ 'iI ~ 11 'j ~ f1 tl 'lJ fi 'il f11 'j lJ 

~1f11l 'I1~tlfi'iJm'jlJ~~tl.:J1111 'UmtU\l m~'U 1~tlv1.:JlJll'j~if'Yl1l fll'V'l~f1~lV . 
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eJ.:Jrl fll'H)'U liT V L" f1 Hi'1 11 fl 11lJl1lJlV'fflJ ':i 'H) fllY! 'Yll.:J fll V i ~ ':h I'U'U fl 11lJ 'ffllJlHll1 ~ eJ 

'lh~rl'Yl~ fllY!'UeJ.:Jf1lm 'fffl.:JeJeJf1'Y1l.:J~ 1.:JfllVeJV1.:JI~lJ~ (Optimum physical performance capacity) 

11"~"f1llUl~ 'ff fllY! ~ 1.:Jf) 1V~lJfl 11lJ 'fflJ\j ':i uri I ~.:J II ':i.:J eJfl 'Yl 'U ~ eJ f11':i,j 51T~ lJfl 11lJ fl ~ eJ.:J II fl ~ 11 eJ.:J i 1 

~ N fllVlJIJ iJ~ l'U 'Yll 'U h fl ~.:J ;191 h ~ 111.:J II ~ lJ 1 'ff 'ffllJ 1':i G,j 51T~fl n f) ~ 1~ eJ V 1.:J lJ'lh ~ rl'Yl ~ fllY! 

Q,.I d. -=::t.QQ.J " 

(li1'1f 1':i~fY':i1\9lJ'U, 2535) 

d ,,~& .d~ Q.I ~ ~ 
1. flJllJll 'U.:Jll ':i.:J 'U eJ.:J f1 rlllJ I'U eJ l1lJl VG.:J fl 11lJ 'ff llJl HI 'ff.:J 'fffl'Yllf1 fl ~ If) f1l':i 11 fll91 1m.:J11 'U.:J 

'U • 

" I I'" " " 

'UeJ.:Jf1~llJl'UeJ (Contraction) ITIeJlflileJ'UtJ 111U f1l1~eJ~ l'UtJ 111U mWV.:Jfli' .:JI~V1 LflV lll~lnflnrll 

31 J Ci 31 J.d o.J "" 
2. flJllJ 'Yl'U 'Y1l'U 'UeJ.:J f1rlllJl'U eJ l1lJlVfl.:J flJllJ 'ffllJl':i fl'UeJ.:Jf1 rlllJ I'U eJ 'Yl 'ffllJl ':i fl'Yll.:J 1'U 9!".:J lJ 

flJllJl1 Uf)Y!eJ,j':i ~lJlUl 1~~~ ~eJn'U I ~'Unrll'U l'U L~V illl ~eJlJ,j ':i ~ iY'Y1 ~ fllY! 1'li'U f1l':i" f)U.:J . 
... "" 301'Ul'Y1 

~ y , 

3. Y! ~.:J'UeJ.:J f)~ llJLileJ l1lJ1V().:J fl 11lJ 'ffllJl':i fl 'U eJ'If)~ llJ I il eJYi 11 ~1Pi1 i~ eJV1.:JII':i.:J\l 'lJY!" 'U 

ll'UYi (Explosive) 1 'Unrll-el'U i'U~"'l~~.:J'Vil i 111l91tll1 ~ eJ~ 1.:Jf1lVlfl~eJ'U~eJeJf11 ,j1~'U ':i~V~'Y11.:JlJlf1 
~'fffll'li'U f1l':ifj'Um~L~~if1" . 

'fflJlfllJ "'l'U flf11l1Y! "flf11l1 -a'U 'Yl 'U lf1l ':i ll" ~ f1l':i I~ 'U -j 1 'U eJ.:J,j ':i ~I 'Yl fY'ffl1 i' 51 eJIlJ1 f1l 

(The America alliance for health, physical education, recreation and dance: AAHPERD) i~111 

fl11lJl1lJlV'U eJ.:J 'fflJ':i ':i fl f) lY!'Yll.:J fll V 1 ~11 fl 11lJ I ~'U eJ ~~'UeJ.:J ~ N fllV~.:J'Vi 1111 1Jflfl mf'U 'ffllJl':i fl 

,j 51T~ f) ~ f) ':i ':i lJ ~ 1.:J '1 ,j ':i ~ ~ 11 'U i ~ eJ V 1.:J IoU lJ II ~.:J "~fl 1 llJ I ~ V.:J 'U eJ.:J 1] ty111 ~ I f) ~ n'lJ "'l '\J f) 1 Y! 
, ~ 

-el'Ulil eJ.:JlJ l~ 1 mm '\J eJ.:J f1l':i 'U l~ f1l':i eJeJf1fi 1".:J f1lVll"~ lJ'ffm ':i flfllY!TI'U 511'U 1'U f1 n IoU 1 ~ 1lJf) ~m ':i lJ 

'Y11.:Jf1lV i~l1rllVeJV1.:J (McSwegin and other, 1989) 11~eJfl11lJ'ffllJl':ifli'Ufll':i'Vil.:Jl'U'UeJ.:J1Jflfl"i~ 

mil.:J V11'U l'U L fl vi II 1 iff11l1 cl eJ Vll" ~ 'Vi 1.:J l'U i~~ ~ 'ff~ I vi 1 ~ ~ N fll vii l'U 1V ('fflJ 1T~ fllUJ 11 'U f)~, 
'U • u 

2542) 

d. ~ d'od Q.I rI " 0:9 I d d' 
li':i1'Y1V '1f191~"f1llUl (2546) f1rll111 'ffm':iflfllY!'Y1l.:JfllV l1lJlVG.:J 'fffllY!':iNf1lV'Y1'fflJ'lJ':iUl 

'U 

t1 ~.:Jm.:J 'ffllJl':i G,j 51T~ f)~ m ':i lJ~ N'l i ~eJV1.:JlJ,j ':i ~ iY'Yl ~ fllY!ll" ~ 'ff1lJl ':i mi 1 ':i .:J;1191 eJ~1 'U -a .:JfllJ 1~ 

eJV1.:J ':i 1'lJ~'U lJfl 11lJ 'ff'U ~ 1Vfll ':i,j ':i lfY~ 1 f1 h fl ~ If) ~ ~ 1 f1 f1l':i 'U lfl fll':i eJeJ f1 fll".:J fllV \9l "eJfl11'U . 

"" '" '" fl Ul ~ f) ':i ':i lJ f) 1 ':i 'U 1 'U 1 '1f 1 1911 Y! eJ 11 ~ lJ 1 191 ':i 511 'U 'Y1 ~ 'ff eJ 'lJ 'ff lJ ':i ':i fl fll Y! 'Y11.:J f) 1 V (International 

committee for the standardization of physical fitness test: ICSPFT) i~~lll'Uf1eJ.:Jrl,j':i~f1eJ'lJ'UeJ.:J 

'ffm'Wf1lY!'Y1l.:Jf1lvvt11,jeJeJf1l~'U 7 ,j':i~f1l':i 
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I. fIl1lJ'Vl'U 'YIl'U 'U ~ ,n ::aJlJ I'll "fHltl'U hrH\9l tLCl:: fll1'111t1 1 \l (Cardiovascular endurance) 

'I11J1t1()~ fl 1 1lJ (l'11J1 Hl 'U ~ ,:d 1~ fll t1~ (l'11J11 fI 'Vl 'U 'Vl1'U 1'1 ~fll )"111~ 1'U ~ fI 1 111'11 iT m:: lllJ'lJ 1'U n Cll-1 

hi\J1'U 1\9ltJln\9lfl11lJlrl~t1 - l'I1ct~t1-R1 lJn1\9l~ltJl1Cll~111-11'U 1\9ltJlJfl11lJ'I1iTn'U~H~1'UL~'U 

~ln1'11'U\9l L'lf'U fll)"'Vl\9l(l'~lJ(l'lJ))"flm'V-n111\l1\9ltlfll)"~'U;ijmtl1'U 
~ ~ 

Q.J 3J 4 .di " ~ 9 Q.I 

2. 'ViCl-1nClllJL'U~ (Muscle power) 'I11J1t1f1~ fl11lJmlJl)"fI'U~~nClllJL'U~ l'Ufll)"'I1fWIJ 
I I " I I " 

(~~nm~) L-W~LfI~~'U '\.h'l1iTn~~n 1 tll~)"::t1::'YIl~lJ1nVi (l'\9l i 'ULJCll ~ln\9l 'I11~'I11J1t1()~Vin"'llJLU~ • . ~ . 
'I1\9l~1111-11'Ul~lJ1nVi(l'\9l i'ULJCllff'UVi(l'\9l L'lf'U nnm:: 1\9l\9l1nCl . . 

d Y': Cl Y .: 
3. fl 11lJtL 'U -1 tL H 'U ~-1 nClllJL'U ~ (Muscle strength) 'I1lJltlfl-1 fl 1111 (l'llJ1)" fI'U ~-1nClllJL 'U ~ 1 'U 

I ," " " 

fll)" 'I1\9l~1 (~~ ntL)" -1) L-W mfl ~ ~'U 'I11'11iT n'l11 ~~ 1'U '111'11 iT nL'~ t1-1f1 i' ~L~ tI 1 1\9ltl 1,J ~ 1n\9lLJCll L'lf'U 

'" "l '" m~1JlJlJ~ tL)"-1L'11t1t1\9l'U1 
~ ~ 

Y "l Cl Y "l 
4, fl11lJ~\9l'Vl'U'U~~nClllJL'U~ (Muscle endurance) 'I1lJ1VfI-1 fl11lJ(l'11J1)"fI'U~~nClllJL'U~ 

l'Ufll)"'I1\9l~l (~~nm~) LY1~111-11'Ul~'U1'U 1\9ltll,JL~~11tl)"::iY'Vl~m'W 1'lf'U fll)"~~.,j'~ )"lJL~t11 

5, fIl1lJ~~'U~1 (Flexibility) 'I11J1t1()~ fl11lJ(l'11J1)"tll 'Ufll)" LfI~~'U 1'111 '~mh~L~lJ~'YJnlJlJ 

d 
7, fl111JL)"l (Speed) 

>I. ~ 

'I1lJ1t1()~ fl11lJ(l'llJl)"fI'U~-1n"'llJLUflVil1H1'UcJh "1 ti''Ul~ 

..:::S IV QJ tI Q.I 

1. (l'lJ)")" fI m 'W 'Yl N f11 t1'Vl (l'lJ 'W 'U 1i n lJ "l'U fI1 'W (Health related physical fitness) 

.r::t" Q.I .:1 
lJ 4 ~~fltl'i::nfllJ\9l-1'U 

1, 1 fl11lJ~\9l'Vl'U'U~~'i::lJlJ111 hLLCl::'I1Cl~\9lL~~\9l (Cardiovascular endurance) 

d Y .: 
1.2 fl11lJU'U-1U':i~UCl::fl1111~\9l'Vl'U'U~-1nCl111L'U~ (Muscular strength and 

endurance) 

1.3 fl1111~~'U~1 (Flexibility) 

1.4 fl11lJ(l'11ri1'U'U~-1~1~fllti (Body composition) 

2. (l'lJ)':iflm'Yi'Yl1~fllV~fflJ~'Utlti'lJ'Vi'nfJ:: (Skill-related physical fitness) ~-1fi'tl':i::n~lJ 
~ . . 

~ N "1 I'll ,h-u L ~ 'U iY ~ -ff1rl t1J -ff I'll i'lJ (l'lJ ':i 'i flfll'W 'Vl1~ n1 t1Vi ri -1 H" 1 '11' iT n Ii wnh:: (l'lJ fl 1 llJ -ff1 L 1 'il 
tl':i::nfllJ¢i1V 

2.1 fl11lJ~\9l'Vl'U'U~~'i::lJlJ111 hLm::'I1Cl~\9l1~~\9l (Cardiovascular endurance) 

d Y .: 
2,2 fl11lJU'U~tLHUCl::fl11lJ~\9l'Vl'U'U~-1nClllJL'U~ (Muscular strength and 

endurance) 



coordination) 

2.3 f111lH1V'Ul9il (Flexibility) 

2.4 f1111HYmYJ'U'lJV ·:I':i1-:Jf)1t1 (Body composition) 

2.5 f111lJfI~V-:JUfl~TjV-:Jll (Agility) 

2.6 f111lJ('I'mn'l'lJV-:J~1-:Jf)1t1 (Balance) . 

12 

" 
2.7 f)1'Jyh:Jl'U'.11 ~('I'l'Un'U 'lJV-:J';I ~1I11 U';I ~ ('I'l'Y111J;'1~ f)~llJll1 V (Neuromuscular 

" ., '" .... 2.8 l'lJ;'1-:Jf)mlJ1'Uv (Muscular power) 

2.9 nmu5fi~V1 (Reaction time) 

~ 

2.10 f1111H'Jl (Speed) 

" , 
~-:JtJ 'U Y1 il f) 'l 'U f)1'J ~f)lytVl('1'~ lJ('I'~ 1-:J ('I'lJ ';I 'J t)J) 1l'l'Y11-:J ~ 1-:J f) 1 tI 'lM' nlltJ f) fi Wl ~;{ V f) 1'J~1'JJ'U 1 

o 
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cI ~ d "I,,' .d I tI d 
'ill fl U ~ fl U 'j ~ fl U1J 'IJ U~ 1:'I'lJ 'j 'Hl f11l'! 'Y11 ~ m tI'I'1 ~ l1lJ 'fl 'il ~ tl1 l.J I 'fl11lJ U tll1 m tI U ~fl U 'j ~ fl U 1J '1'1 

" 
I Y SI Y 

Lntl1.,j'U.:Jn1J flc1' llJLU tIl'lil.J fll1lJU ~.:J m.:J'IJ U.:Jfl c1' llJL U U fll1lJfl ri U ~lLI fl ~ 11U.:J' 1 l'!~.:J flc1' llJL'U U 

fl11lJL~ 11 ~l.J ~l.J ~ ~ U~ f1'u 'j ~ flU1Jtl1 ri l-d (J.:JI ~UlJ lt1~ 1 U (i.:Jfll'j LL 1:'I''fl.:J;1 m'd~ 'I'11.:JnVfl i l.J nWl'lfU'fl 
, " , 

~W'l VUlJiifll'j Lfl ~Ul.J 1111U'flfl~ 1.:J nl.J 1 U ~.:J'I1 l.J fll'j -vi '11 flnW1ii1:'l'lJ 'j 'j tlf11l'l 

" 
VUlJnu i ,rlfl'flU'j ~iY'Yl~f11l'! i l.J mm 1:'I''fl.:J;1flIl~Ll1 ri I'll l.J UUfllJl 1:'I'm'j (Hill'! 

~~~hflt1Jil.Jmm~~'lil.JnWl 
OJ d OJ OJ dV QJ.d ~ 

1:'1' lJ 'j 'j tl fl1l'l '1'11 ~ fl1 tI tI.:J lJ fl11lJ 1:'1' lJ l'll.J 1i fl1J fl1 'j L 1 1:'1' 'fl.:J fll1lJ 1:'1' llJ 1'j tl1:'l' .:J 1:'1' 'fl 'IJ U ~ l.J fl fl W1 'If.:J " . 
, "" 

UUl.JL'lf" (Anshel, 1990) i~ff~U'~11 U.:Jf1'U'j~flU1J-vi~hflt1J'I1l.J~l.JU~n1J1:'I'1lJ{i1l.J fitJ 1:'I'm1"tlflll'l 

'YlNflltlll"~;1flIl~nW1 (Physical fitness and sport skills) 1:'I'lJ1"'jtlflll'l'l'11.:J~~ (Mental fitness) Lm~ 

~ " "'.1 i' i ' d! °i"~" 1:'1' ~II 1'fl "UlJ (Environment) 111 fl'IJ 1 'fl U.:J fllJ 1" ~ flU1J 'fl U tlH 'fl U tlH 11l.J ~ 'il ~'Yl1 11l.J fl fl W111 1:'I''fl.:J 

fl11lJ1:'I'1lJl'j tlUUfllJl1~hJ~ 1 vi l~fll'j 1:'I'lJ 'j 'j tlflll'l'l'11.:JmtlU"~ ;1flIl ~I ~ l.J ~.:J~ 11~l.J ~1:'I''flrl111 ~ 1J • 
I , I' Y 

'11 flnW1 1 l.J 'j ~ ~1J-viL-W .:jL~ lJ lril.J II~ l]jtJfll1lJ 1:'I'1lJ 1'j tl , ~~ 1J fl1'j ~ 1lJ1-J 11:'1'.:j ~ l.J iiu 'j ~ 1:'1'1J fl1'j ill 'ill flfl1 'j 
" ," , 

II ~ .:j'lil.J -vi ii fll1lJ fl'fl ~ l.J lJl fl ~1-J fll1lJ 1:'I'1lJU tl i 1-J m'j fll1J fllJ ~ ~ i'II fll1lJ f1 'fl U" ~ tJUlJ ill -vii1 tlfll1 . 
, " 

1:'I'lJ 'j 'j tl flll'l'Yl1.:j ~~ ~ U.:j 1 ~ ~ 1J fll'j N mJl.J 1m ~ ~ 1lJ1-J 1 1 -WlJ ~ 1-JL ~ 1-J ~'fl ~h1-J n1J fl U Nfl1:'l'lJ 'j 'j tl flll'l 

'Yl1.:Jfl1t111,,~;1flIl~nW1 ~ .:JII l'flc1'UlJl1J1-J U.:Jf1' U'j ~ fl tJ1J1:'I''flYl1 tI~ii ~'1'1 ~l'l "~Ufl1'j II 1:'I''fl.:jfll1lJ 1:'I'1lJ1'j tl . 
1:'1' ~1:'I''fl'IJtJ~tr flnWl Il'l'j 1~ lri U1 l.:Jm mm~ ~ ~ 1 'ill'l ~ tJlJ II~ ~.:JLL 1'fl c1' tJlJ flltl1-J Ufl~1-J "11 l.Jl'l ~ UlJ n 'il~ 'Vi 1 " . 
hr~mmm~.:J'lil.J tJtJfllJl 'l.J~lvi1~fll'j 1~ 

" . " " fll1lJlI~ fl~l.:j'IJ U.:j I -ffl.J 1 tI flc1' llJL U U -vi 11 'fl1'111 ~I ~ 1;1.:J 1:'I'tJ .:J'lfU 'fl U fi U 'lfU'fl Type IIa iifll1lJtJ'fl'Yll.J 

il.Jfll1"11'fl1'11lJ1flfll1 11-J'lJru~~'lfU'fl Type IIb iifll1lJL~li1-Jm1"11'fl1'11lJlflflll ~.:j'lfU'fl Type IIb 

'il~11'fl1'11ntJl.J lrimfl'flfll1lJLriUtlc1'luc1'1'lfU'fl Type IIa n'il~11'fl1'11U'Yl1-J~U1U 'lfU'fl~1:'I'u.:JfitJ 1-ffl.J1t1 
" , , 

" ~.d OJ lq"'" d. , ~ ~ ~ "1 vi 
fl"llJIl.JU'Yl11'fl~11'fl'lf1 ntlfll1 'lfl.J'fl Type I 'lf~1:'I'1lJl1"tlUUf1LI'j.:JlfltJ1J~.:J,,!'flI'fl 1-J'j~tI~L1ml.J1l.J 

Y I " ." 

L~ l.J L -ffl.J itlfl c1' llJ I U U -vi 1 oM11-J fl1 'j 'Vi 1.:J 1l.J LL 1J 1J i oMU U fl cJ1 L 'ill.J l.J U fl 'ill flU (J.:J ii 1 -ff1-J itl-vi fl c1' llJL U U'lfU 'fl 

d! ~ 1"0 1It"~ "i"~.d ~1It"'" "i" ~ Type IIc 'If.:J1:'I'1lJl'jtll'l1lJ1-J1 11'Y11.:J1l.J 1'fl'l'1.:JU1J1J11:'I'1-J tlflmlJl1-JtJ'I'1l1'fl~ll'flI'jl Im~11:'I'l.J tlflmlJll.JU 

, " )I" " " JI 

-vi11'fl1'111 ~oM1 ;1.:j U ~l.J U vn 1Jill m'j Nfl II~I -ffl.J lt1fl c1' llJL UU;1.:J 1:'I'u.:JE flIltU~U ~1 ~ niifllllJ rl1fl UJ~ tJ 
" u 



14 

" . . 
I d q CV Q I SI 9 'J/ ~.::::t Q,.I 1ft"'" 0 "d.Q.I 

mJl.:Jnfl1'l111~~ L'U~flfjW~11H'l~11Jfl bl'1'U1bl''U Ltlfl~llJ1'U~'Yli1flIPl1 Lfl'lf1'il~'Yl1i1'U1'Yl'lflfj1 

m1lJ~'Ufl.:J 11~~vi1'Yl1.:J 1 'U'UW~~Vi1fll'l1fl~~'U li111flCl Vi1 hr1~'Ufll'l1fl~ 't)'U 1 i11~bl'lJ\!'lru 

" ". d Y "i :4 ".1 "i "'. ., 
fl11lJ11'tJ.:JUH'tJ't).:JflmlJ1'U't) (Muscular strength) 11J'U~.:JfllJ'l~fl't)1J'Vi'U]1'U 'Ylbl'lflty 

eLI d d y': 
l'U fl 1 'l 'Vi \PJJ 'U 1 bl' lJ 'l 'l (l fl1 'Vi 'Yl1.:J fl 1 tl 11 ~ ~ fl 1 'l1 L bl' fl.:] fl11lJ bl' llJ 1'l (l 'Yl1.:J fl W1 fl J llJ 11 'tJ.:] 11 'l .:J 'tJ ~.:] fl ~ llJ 1 'U ~ 

& ~.. lilY I I d Y ~ Ci 
9f.:J 1J~lJl1~fl U~~flW~ (Bloomfield et aI., 1994) Lflflm111 fl11lJU'tJ.:JU'l.:J'tJ~.:JflmlJ1'U~ i1lJ1tl(l.:J .. 

Q .d,,': ~ 'J/ jI I d d 
Ll'llJlW 'tJ~.:J11 'l.:J'YlflmlJL 'U m'l'llJ l'l(l~'t)f11L 'l':]1'Vi ~W1'lf'U~ 11 'l':]1Pl1'U 'Yl1'U f11 tlfl 11lJ'Vi tl1tJllJ~tJl.:J1IPllJ'Yl 

" 'Yl~lJff'U (Thompson, 199 1) 1~ mllT:h fl11lJ11 ~':]11 'l.:J'tJ~.:J fl~ llJ1ij~L~'U fl11lJ bl'llJl'l (l 

ijfll'lNf11L1J1Jij11 'l.:J~1'U i1 ~ ~Nfl~1tlJ1'11 ir fl ~.:J bl'llJ1'l f:lLWflfl11lJ 11 ~.:J 11 'l.:J'tJ ~.:Jfl~llJ1 ,i~~~f11 tl'U 

3 Ll'l~LfI'Yl ~~ 
d Ci ., Y ~.;. 

1. m1lJl1'tJ.:Jm.:J~.:J"lf1 (Maximum strength) 'I1lJ1tl(l.:J fll'l'l1f11Pl1'tJ~.:JflmlJ1'Um'Vi~'t)'t)flm.:J 

bl'.:Jbl'fl 1fltl 1111fi'tl1i1'UWJ1'il~ 1 i'fl11lJL~11 'U fll'l Lfl~~'U 1 'I11~~f11L'l.:JLvi1lf1 LL9i~ .:J~~hflUJR~~ ~~.:J 
.. • u 

dd " 
't)~f11L H'YllJLL H1Pl1'U bl' .:Jbl'f1 .. . 

d ~ I & Q.I ",,:~ 
2. fl11lJ 11 'tJ.:JU HU 1J U tlf1'11 ~'U (Elastic strength) 'I1lJltl(l.:J f11 'l '11 f11Pl1'tJ~.:J fl mlJ1 'U m'Vi ~ 

't)'t)flLL 'l.:Jmll.:J'l1f1L ~ 1 Ltl'U fllHi 1,:] 1'U 'tJ~':]fl~llJ1,i~~mfftlfl11lJ1 ~J 1 'U flU 'I1f1~111~~fl11lJ1~11 'U 

f11'lLfl~~'U1i11 i1~~~1~tlf)';h 'Vi~.:J (Power) 1~'Ufl11lJU~.:JUH~~1fl'fj11~~ijfl11lJ~hfltyl'U 

fll':i~~f111HLLUU':i~1iJfl (Explosive) l'Ufll':i~'t)fl~A.:J fll':im~ 1f1fl fll':i~lJ fll'l~.:J LL~~'tJ~l':] 
d Cl Q.I ,.,,: 

3. f111lJ 11 'tJ.:J 11 H I11JU flf1 'Yl'U (Strength endurance) i1lJl tl(l.:J f11 'l i1 f1 1Pl1'tJ ~.:] fl mlJ1'U 't) 
. " . 

't)flflLL 'l.:J 1 ~~VN 9i ~ 1i1~.:J 1 tl'U flU Vi 1.:J 1 'U 'tJ 't).:] fl ~ 1lJ1 i1 't)Vi m fftlfl11lJ 11 ~.:J11 'l.:J 11 ~ ~ f111lJ'Yl'U 'Yll'U 
, t " , 

l'Ufll'l1f1~~'Uli1J 1i'Ufll'l~fl ir.:J (Sit up) fll'l~'UYi'U (Push up) fll'li.:J 60 i'U1Vi G.:J 8 'U1Vi R1tl'U 

d 
m1lJU'tJ.:jU'l .:jLL1J1J~fl'Yl'U 

. " " 
L1J1f1~{ (Baker.200 1) fl~lT;h f111lJ'I1ir flVil i'1'Ufll'l~\PJJ'U1fl11lJLL ~.:jLLH'tJ~.:jfl~llJLi1~ir'U 

• I ,., I I 

Ltl'UVitl~lJ:r1Jn'U 1fltl1111 Llijbl'~.:J~flfjW~ ~~ ~1'U1'UfI:r .:]VitlfllJlflVi"lf1 (Repetition maximum) LW~ 

L,j't){L~'U'tJfl.:jJ1i1irfl~tlfl'~lJlfl~bl'f1'11d':]f1f.:] (% 'tJ't).:] 1 RM) riTwfl11lJ'I1irfl~1i'1'Ufll'l~\PJJ'U1 . 
'Vi~.:jfl~ llJ1,i flRm 'il 'il ~ 1 i'l 'U~flfj W~1 ,jfl{L~'U 'tJ't)':]'Vi~.:j fl ~llJ16 fl~ 1 ~bl' .:Jbl'f1 ~.:jt! 'U f111lJ'I1 ir fl~ 1 i'1 'U .. . 
fll':i NflR~~f111lJ'I1irfl~yh 1 MLnf1'Vi~ ':]fl~llJ1,i't)1~1 fl~1fi tl.:jn1J'Vi~.:jfl~1lJ16't)~ '~bl' .:jbl'flLvi1~'ildh .. . 
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)I. " " I 

'l1i' L'W':il~U~'I1'U fl11lJ'I1'11f)'Yi.yhhrLn~'W~-:)fl~llJLije:J 80- 100 % ~e:J-:)'W~-:)fl~llJLije:JYi'li'~-:)~~ 
<u q 

" m'in}~Lil'UL'Yhm11'l1'11flu~ 40-60 % ~e:J-:) 1 RM 

" 1 "1 'J}'l 'J}'J} ''1 v G v 'j/ "" 1 e:J'L'l1 (O'Shea, 2000) L~ 'I1~flL~'U'tldl 'Ufll':i'W~J'Ulfl11lJLL~-:)LL':i-:) U[1~l'H'l-:)flmlJL'Ue:J ~(I 

" I " d. , I 0 Q.I I Q.I 

(Power snatch) 'YllL'W1Lde:J':ifl[1'U (Power clean) 'YllXi[1 (Pulls) U[1~'YllLLUfl'Ul'l1'UfWe:J~1 (Squat) 

~-:)~1'ULil'U ril~fl~1 ~fll':i·(j'UL il'U fl~':i~ LL[1~ 1 ~fl~lJ fl~llJL,fmj~ 1 m:1J1 'U fll'j(Jfl flUJ ~l~e:J-:)fll':i 1 ~ 
q u q 

" I Y • t 

I l.cj~ d d 13.1" a Q.I 1 I ~ d." a 
'YllL'l1 m'U fle:J fI 11lJ ~llJlHl'Vl \J~L[1 (I'U U UUfll':i 'l1flmlJ L 'U e:JlJ~ '11 tyu [1~ U H':i ~L U ~'Vl~e:J-:)fll':i LlJ e:J 

. . " 
iifll':i ~~mtJ1'U 1-:) ';htlt'h m~ 1~~ rilJ ~-:) ~~1.:J ~ U[1~ fll':iU'Vlfl (Tacking) 

q q 

1 -I~ d I ~ .::i " G 
e:JUf)U'l.:J 'UlJ':ilJ1UJ 'YlL'l1lJl~ ~lJ~ [1 e:J~ 'l11.:J~ e:J.:J fll':i L fI [1 e:J'U 'Yl~ 1(1f1 11lJL ':i 1~ 1m ~ tI~ 'Yll.:J U [1~Ldm 

..d. " d t Q.& I ~ d J' cv d Q 

'Yl~ U.:J fll':i ~ e:J.:J flW1LL~ [1~ 'l1'U ~ 9f.:J 'Yl1~fl1 'U ':i l1uuu~ e:J.:J flW1 'U \J ~ 'W1P.Il 'U n ~ U ul1 ':i ~ ~1'Yl ~':i ':i 1'Yltl1 
<u 

• I '" '" .,k '1' "1 'J} (Neurophysiologic system) LLC1~':i~UUlJ':i~~1'Yl\J~1'Yltil (Neuropsychological system) 9f.:J'I11 lJ L~ 
. ". 

"!II "" "!II 1 1'J} "" "" "!II 'J} 0 v v "1.1 \Jlfl fll':i HflL'W l~ flltl '11 ':i Ufll':i Hf) ~ tI 'I1LfI':i U-:)lJUHfl~1t1'U I'll 'U fl'Yl 1'1 L lJ 

1. 'I1~flfl11lJm'W1~L\J1~\J.:J (Specificity principle) 
" " . Q.I " a a 0 Q,J a ~I I " ct d. Q.I 

fll':i'WIP.Il'U l~m ':i ()f11'Wf)C11lJL'U tl fle:Jfll':itle:JflfllC1.:J fll tI'I1 ':i e:J Hflf)[1 lJ f)[1 llJ L'U e:J'VlL ':i 1\J~'W1P.Il'U 1 
q 

" " " a I" ctev & Q QJ".oS QJ 

'11 HH U 'W 1~ L \J 1~ \J.:J fl 'llJ fl C1 llJL 'U tl 'U 'U '1 ':i 1lJ () -:) 'l1'U ~ ~ e:J ~ fll ':i '11 ~ ~ 1~ e:J ~ fl C11lJL 'U e:J UC1 ~ ':i ~ ~ U 

. " 
fl11lJ '\1 '11 fl ~ e:J.:J fll ':i ~ fl L'lf'U '111 f) L':i 11Pi' U.:J fll':i L Yi lJ fI 11lJ LL ~ -:) U H '11 ~ e:J ~ IP.Il 'U 1 f) ~ llJL ij tllPi' 'U U ~ 'U 

"" d a lid , " .: d d $I Q.I d ; ~1'U'I1'U1 (Biceps) f)\J~LC1e:Jf)~f)f)'llJf)C11lJL'UUl'lLfltl1~tl.:J LL[1~fll':i 'I1~~1LLUULm ~'\1~ t Concentric) 

Q.I d I 'j) .: ,,~d 01'J} v 

UC1~ '11 ~ ~1U UULm ~ He:J'U fl mlJL 'U e:J (Eccentric) 1 ~ tI'I11 fl~tl~ fll'H'W lJfl11lJ U~.:J UHf) 'l1':i ~ ~ U 
t )I • " 

fId1lJ '\1 '11 f).yj ~.:J ~ 1'U 1'U fI i'.:J.yj (1m! e:J tI U~ '111 fllPi' U~ fll ':i~ 1P.Il'U 1f1 11lJ 'Vl 'U 'Yll'U ~ e:J.:J f)~ llJL ij U ~ 1 i'':i ~,) U 
'U 

I I " • " 

fId1lJ'\1'11 fl.yj~lf)'".h ~ 1'U 1'Ufli' ~Yi 1 ~(lfllJ1f)~'U 
" 

2. '\1~fl~tl~fll':i1i'U1'11'11fllJ1flf)1111fl~ (Overload principle) 

~ ~ ~~ ~ ~ 1 'U ':i~') U fI 11lJ '11 '11 fl~ ~ 1 if fl ri lJ fl ~ llJL if e:J~ '1 ~'l 'U fl n e:J e:J f) fh~.:J fll tlfI 1':i m dh 111'ii ~ 
'U • • 

~ 'J} 

\J~l':ilJC\1 
q 
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~ ~ 

ihl111f) ~e),eJf)fh~.:)f)lv fll J 'il~ {1' llJl'HWf)hU l lJfI ~':) l11"~lJlf)ri e)'U .. 

~ ~ 

Ull111f)I1'U'U~l-:] "l ~-:]U 
~I d .,: 

4.1 f)1JHf)I1'U'Ulm-:]lJ':) (Static (isometric) training) 

" " f)lJNf)m\'llJ1Utlll'U'Ulf)1-:]U':)I~lJViumJlJlllJu(llv1J fI.f1 . 1950 G-:]~lJ1J fI .f11960 

0"'''1 d"l" '1".1 0'" ." "1 ''1'''''''1'' ,dd" d .Id "" 
1'VlJl:;tYllJ1Jtlm~'Yll'Yl Ll1lJf) 111 'Ylntl(ll l'lftllJmWlJtlVl1JtlllJ l'lif) 111 11~f)lJ'lJtll{1'mlJJV'U'Ylll . . 
mllJll~':)1lJ -:]~ 1~'il:; l~m'Vll~lJlJ'lJtl.:).utl~tl~IJ l'Vhf)lJ Nf) ~-:]J lJl'~tll~lJ OlJ~lPlJlJ lfllllJll~-:]11 J-:] . 

" • I )I I 

'lJV.:)f)ftllJ1UVIPl(ltlll-WbYVf)1JlfliitllJl'Hl 'il~~tl':)Nf)Vil,llJ~l-:] "l 'lJtl.:).utl~tl11lJ "l1'lflJ Nntf)1-:]Vil,llJ 
~ 

0000 0' ~ . 
30 , 60 , 90 , 120 lW:; 180 'lJtl-:]'YllllPl~'lJl'IJlJ (Knee flexIOn) 

f)lJ Nf)I1'U'Ulf)1':)~-:] UVlJ 1 -tl'l lJ i UJ 11m lJ~lJ~ {1'lJ JJ tlfll'Vlf)ft llJliftll~tl1~tl-:]nlJ 
'U 

" m':i{1'ruliYvfllllJll~':)1lJ -:]1t(l:;f)lJ ~tl'IJtl-:]f)ftllJ1Utl illVm'Vll~ 1 lJ mru tllVJ~tlf)VlllPl~ -:], 1' " l'lflJf)1J 
'U u .. 

" "0'1 l'lJllHtlf) 

4.2 f)1JNf)~lmlH~llJll'U'U'Vl(lllPl (Dynamic resistance training) 

l~lJ II 'U'UNf)~ '~~'Ufl lllJU VlJ 11 (I ~ 1 ~lJll 'U'UNf)~ 1'H m::; rll'H ~'U OlJ ~lPlJlJ 1 

~" : cv dd "Q.I d d, . 
mJHf)~llJ'YlllJlJl'HlJf)'Yllf)Vl'IJtl-:]f)'Uf)1Jlf)H'Hll (Concentric) 11(1::;f)1J 1m -:] HtllJ (eccentrIc) 'lJtl.:) 

" I " I I 

f) ~ lJ f) ft llJ I U tl Vi tl tl f) II J -:] ~ llJ 'YlllJ ~ m.'i 111 11 f) Ii 'U 'U fI.:) Vi 'H 5 tll U ~ V lJ 11 U (1-:] 1 ~ l,flJ 'Vl 1 f) 'U 1 {I 'U (I . 
~ 

11(1::;~lJl'U(I (free weight) lW::;'l!llNf)Um11ml'U'U{1'tllU (Weight machine) 

" 
5. 'H~f)f)1Jnl'HlJll iUJllmlJmJNmlH~llJ~lVU1'H11f) 

5 . 1 fI 1 llJ 11 11 f) (Intensity) 
Q.I .::i 0 Q.I Q.I d 

fI lllJ'H lJ f)'Yl Ll1lJ 1::; {1'1 'H J 'U'Vl IPlJlJ lfl 1 llJ 11 'IJ-:] II J-:] 

o d &d IV cve! 0 ~ ~" 
fllJOll1lJll'Yl 80-85% 'lJtl-:] lRM Clf':)'YlJ::;1l'UfllllJ'HlJf)lJtYllJ1Jtlm::;'Yll'H':itlVf) 111 

" ~ 
6-8 fI ~ -:] 1 lJ 11~ (I::;'Vll tl Vl-:] ~lJ n~ llJ111f)~ eJ.:) OlJ~lPlJlJ lfllllJ'YllJ 'YlllJ 'IJ eJ.:) f)ft llJl U eJ J~~ 'U mllJl1 11 f) 

, " I " dl " < 0 Q.I ~I Q.I ~ eLI " ~ 'Yl 'li _ 60% 'lJeJ-:] lRM (15-20 RM) lW::;{1'l'HJ'Uf)lJHf)'lJlJ,,!-:]I'Vltl'VllPlJlJl'IJlJlll'IJeJ-:]f)(lllJllJeJ 
I ", f )I 

" Q. IQ ~I ~" Q 0 0' d 1 ~I 1 ' , " ." 
'il::;lPltl-:]I'VllJlJJ lJ1W OlJ Hf)'lJlJ lllVf)l':i l'VllJ 'illlJ llJlClf'Yl 'illlJ llJ'Yll'Yl 'liHf) lJ lllPl (I~ f)(llJf)(lllJllJ eJ 11(1~ . 

" 
5 .2 ~ llJ llJ 'li1l'IJ tl-:] ol ':i Nf) (Sets) f) lJ N f)f) ft llJ I U tl~ ltlll J':)~ llJ ir f) l,j U tllJ . 

" , 
'Yil~ll~tlnlJ I'VlJl::;f)ftllJIUeJ'il::;lljtltlftllJlf) ~-:]irf)mj-:]l~lJ'l!ll "l 'illf)OlJl~tI'Vl'Ul1 l1,rl1 

" " 
f)lJ Nf)'lilll~ til 1 lJ 11~ (I::; fI~':) eJl 'il 1 11' H (I~ eJ f)1 J ~ IPlJ lJ 1 {1'lJ J J tl fll'Vl 'IJ eJ.:) f) ft llJl U eJ 11~ n l~ 11 lJ::; U 1 . 
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l~tl,j'J ~ {l' ':]rli 'U fl1'J llfl 'J 1lJJ.:] 1 1~ 1~ ~ 1n~ i 'U fl1'J llfl~ 1tJ G1'111 fllj1 1 ~ 1.u fl tJn fl111'tl 111 rl'lffl1~ tJ1 i 'U 
• q 

" . . 
fl~lJflc1'llJt11mJfl'l1-crfl '1 ('JllJ 8-10 1'Vll) nil1',j'J~ 1tJ'lf'u1'li'Un'U 'I1~~'tl1n1J~Vilj'J~~1J{l'm'JtlmYl 
". tI , 

'\Jfl.:] fl c1' llJ 111 flflvi 'U) ~~ 1J~ 1111fl fll),j) ~1ii'U i'U 'Yl N ~).:] '1i' llJ G 111~~~':] llfl'lJ'U {l'':]U ~~ 1-WlJ '\J 'U 1~ 
~ ~ 

" " . ,,~o I 9 I t Y .CI ~I 

'\Jfl':]flmlJ1'Uflm)11~'Y11 5-6 'lf~ 2-3 'Y11 !'U11~~~fl~lJflmlJ1'Ufl'Ylrffl . . 
. " 

o '" ~ ~ 'j) '" ':'II 5.3 fl11lJ1JfltJ (Frequency) 1Yl fl1lJ'U fll)YlI'lJ'U 1 {l'lJ)) tl.fllYl'U fl.:] f1mlJ1'U flfl 1) rffl 3 

flf.:]~mY,j~l11 rl1'11 i'1Jfll) 1lf1~'U {l'.:] fl11lJUfltJ fl1) llfl 5-6 l'U ~ mY,j~ 111 1vlfl~11~m~~'U il1'1fifl 
~ . 

d " ~, mllJU'\J':]UHt1~~'\J'U1fl'\J~':]flmlJ1'U fl~fl i,j 

5.4 ~1~1J'Vi1'\Jfl':]fll)llfl (Order of exercise) 1,j)UmlJfll)llfluH~1'U~1tJ 

" " " " ..:!I QI ~ Q.I I d I'" ~ QI " , 

{l'lJfl~'\J tJ':] fl~ llJ1'U tJ 'U'U fI flflm 1 {l'1'U '\J tJ':] fI 11lJU '\J.:]U).:]) ~ '11 11,:] fl ~lJfl~ llJ1 'U fllJfl~'J':] '\J1lJ fl~lJ . .. 
" " " ".::!I" "CLJY '".CIt vi I QlQ.J oevl ~I 

f1mlJ1'U tJfl1'U '1f1 tJf11Jfl1'U '\J 11 U~~ fl ~ lJ flmlJt 'U tJ{l'1'U lJ'U f1lJ {l'1'U m.:] fl.:] 'U 'U mfl1J'Yl1'\J tJ':] fll) rff1 . 
9"'~ ,.d9"" I I ciy I I I .::!I 
!'I11)lJ'Yl1'Yll'lf'\JtJ~tJlJ1flfl11'11'U':]'Ufl~fl (Multi-joint exercise) fltJ'U 1'lf'U Bench press 'I1)fl 

Lat pull-down ~':]1~'U'Vi1~1~tJ1n1Jfl~lJflc1'llJ1if mJfli my 'I1-cr':]111fllJ 'U n~llJ~1tJ'Vi1~H''1i'tJ~m~tJ1 
t I " t I 

(Single-joint exercise) 1 ~ 'U 'Vi 1Vi 1 n tJ 1 n1J fl ~ lJ fl c1' llJ 111 mJ 11 1 ~ f1 11 ~ ~ 1 ~ fl '11 ~ f1t ~ tJ.:] fI 1 llJ c1' 1 
,.. I ",., " 

'\J M fl c1' 1lJ1 11 tJ '11 ~ tJ 1 -W flil1'ii n mlJ 1 fl ~ 'U i'U fll) -W'U ~ 1 i '11~ fl {l'-cr 1J fl ft lJ fl c1' llJ 111 tJ 111 tJfl V 111 fl • 
" ,,, ~f d QI.c:::::r.IQI 

m'llJ fl ~ llJ 1'U fl{l'1'U 1fl tJ1fl 'U ~fl ~ tJ fl 'U • 

CLJ " ~ ..:9 " ':.d d .ely 
Yl~':] flmlJ1'U fl (Muscular power) 'I1lJ1tJtl.:] fl11lJ{l'llJl) tl'\Jfl':]flmlJ 1'U fl'Yl fltJf1t1 H1~ lJ'Ylfl 1tJ 

d 0 '1 'j) "'" '1 ~ It) 'j) 0 d.J ~ "'_I 
m1lJL'J 1{l'.:] 1Hl~'Yl11 '11 tfl11':] 1'U l'U) ~111J{l'.:] 111 tJtJ1':]) 1111) 1 '1f':]1 lJ'U ~~lJl111flfl':] flu'J ~ fltJ1J'\J tJ.:]fI 11lJ 

~ ~ 

d 'j)': d 'j) .: 

U '\J':]11 '.i .:]'\JtJ':]flmlJ1'U tJ 11~~fl11lJ1'.i 1 i 'U fll'.i tJtJflU'.i .:]'\JtJ':]flmlJ1 'U tJ 

II] 'j) ~ 'j) .: d 'j)'l "' 

1J tJlJ'Yi 1 (Bompa.1993) 111 {l'~,j ~,j 11 1J 1J '\J fl':]Yl ~.:] flm lJ 1'U fl 'Yli 'If l'U {l'm 'U fll'.i W '\J tJ.:] fll '.i 

" u~.:].u'UfivnH ~.:]ij 
" I )I I 

~ 'j) '" .01'1 'j)'l 0'" _1.01 "'" '1 
1. 'Yi~':]f1~llJ1'UtJ'Yll'lf !'Ufll'.i~.:]",!'Yi'UU~~1U~tJ'U'Ylff'Yl1':] (Landing/reactive power) l'U fll'.i 

U~.:].u'U fiW1'11mtJ'lflJ11J'U 'ViflE! ~ i 'U fll'.i ~.:] riiw ~ 'U 'Vi f1E! ~ ~ rl1r1 UltlV1.:] '11 C.:] u~~,j'f1l1~~m ~ tJ.:] n1J 
~ u 

. " 
'Vi fl E! ~ '\J tJ.:] fl1 '.i 1,j ~ tJ 'U 11 ,j ~.:] Yl ff 'Yl1':] '11 ~ tJ f11) fl) ~ 11111 '11 f1 n W1 ~ 1 1 ~ 'U ~ ~.:] i '* Yl-cr .:] f1 c1' llJ 111 tJ 1 'U 

" I • " 

f11 '.ifl 11JfJlJ -i 1,:] fl1tJ 1 'U '\J W ~ ~.:] ~-w'U 11~ ~ {l'llJ 1) tl Vi 11 ~,j 5 tr~'Vi f1E! ~ Vi ~ llJ n'U lJ I'll 'U i ~ tJV1.:] '.i 1111 ~ 1 

'~i1"~1l1'U fll'.i 1,j~ tJ'UYlff'YlHI1 ~ tJfll'.i m ~ 1 fl11n~ llJ 

" . " 
f1 c1' llJ 111 fl Vi i '*1 'U fln fI 11J fllJ -i 1,:] fl1 tJ U ~ ~ ~ 11 U'.i .:] fl '.i ~ U'Yl fli 'U '\J UJ ~ ~.:] ri -W 'U 11 ~ ii . ~ 

CLI QI ~QI ,J' ~.,J' ~ ~ 
fl11lJ {l'lJ'Yi 'U 1i fl1J fI 11lJ {l'.:] '\J tJ.:]fll) ~ fl~':] {l''Yi 'U 'U 'U fll'.i ~.:] {l''Yi 'U 111 flfl 11lJ {l'.:] 80-100 1'1f'U ~ 1lJ~) 'U 'U 

~ ~ ~ ~ 

" ".J""" '1i'tJll1'll1~~ fl.:] i' U\.J I'll '11 f1,j) ~lJlUJ 6-8 1'Vi 1'\J fl.:]ih'l1,r fl~1 '1f.:] i 'U 'U UJ~ ~.:] ri-w'U '11 'U flc1' llJ1 11 tJ 11~ '1111~ 1 
" 
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I ,.. I Y 

lllJlJfl11lJ V111~lJ~14 (Eccentric contraction) iT fln w1Vi l~ f lJfll 'J oW\9.IJ14 1 'Vi ~'l fl ~ llJ1U ~lJ1~~1'l ~ 
'JIG I l..J'lrJ<JJ~" ~ QJ mn fl ,\):;~llJ1'Jflfl1lJfllJ'J 1'l fllVll":; "'fl1l'J 'lm :;1l'Vl fl iwu ill:;" 'l ~'Vi14 I'PI 9l' 'l fl (lllJl14 ~ '\):; l1 'fl'fl 11llJ'lJ . '" 

I ,..,.. ,.. I ,.. ,.. 

m1lJV111~lJ~14 l1~'l,\)lfliT14 OiJfll'J m:; i'fl'fl~14 1 141114Vil1~ ~iJfll'J liJ~ V14 .y;fl''Vll'lfl~llJ1U~iT14 n'\):; 

" " l1'P1~llllJ lJfl11lJV11,,'PI "'l (Concentric contraction) ~fI114 fll'J rum ~ l'ih:; Lfl'fl ~14 1 14 fll'J 1l~'l'l114 
4d ... I -=i ~ I d c:lG) 51 d cl 
flW1lJ'J:;If1'Vl'VllJ'lf14'PI'fl1'l"l U,,:;flW1'Vll'lfU'Jfllfl\VI (Racket) 

" , 
2. 'Vi~'lfl~llJ1UflVi1 ~1 14 fll'J~lJ-~'l-'UiN (Throwing power) 114 fll'JUoU 'l '1114 nW1 114l1(llV 

, "')1 , , 
.... I .::t. "4d , I " .... I tid I Q <V " QJ" ~ ~ d " 
lJ1:; lf1'Vl'Vl\VI fl'llJ fl 11 'VllJ -'Vi 'l-'U 11 'l ~lJ fl 1 ill flW1U\VI,,:; 'If 14 'fl14 14 \VI fl 'l fl 1 'J 'Vi" 'l fl" llJ 114 fll'Vi fl'Yl '\):; ~'J 1'l •• • 
fl11lJl~ 1111' nlJ~iJfl'Jrunw11l1~lJ14 ,\)lfl,\)'PI1~ lJ;{14 1 ,rl~ 1~ ~'fll 'Yi1~ ,\):;~11~ 11":; iJeJ\VI 'J 11 ~ 'l1~lJ~14 . . . 
\VI" fl 'fl 'J:; V:;'Vl1'l 'U ~ 'l fll'J lf1 ~ ~14 ~ i'fl Vlll 'Vi 1:; ~~1 'l t 'l114 n W1'1fU 'fl ~ '\):; ;{fl'liJ ~~ V~ iJm ru flflfl 1 iJ . 

.,. .,; 1"111" d 
,\)lfllJm'Vi~ l1 1'fl'J:;V:;'Vll'llJ1fl'Yl~'fl • 

" I "11 
3. 'Vi~'lfl~llJ1U~Vi1~114fll'Jm:; i'fl'fl~14 ,\)lfl~14(Take-off power) 114 fll'J UoU 'l '1114 nW1l1(llV 

I " )I • 

'lfU'flViiJfl11 m:; i 'PI'fliT 14 ;{ ~'l fll'J'Vi ~ 'l fl~llJl U ~ 114 ~ flllill:; U H'J :;l'U'PI 1~ ~ 111' iJ'J dY'Yln fIl'Vi'U ~'l 

fl11m:; i'fl'fl~ ~ ~'fl ~'lliJ14 fll'J m:; i'fl 'fl 1 wUill:;~i'llJ1~lVfI 11lJ11 1~ 'll1 ~fliJfll'J ~ ~~lrifl14 ~ '\):; . '" 
i .11~"'QI d jI.cIQI" l~.d Q..I ~ 

m:; 'fl 'fl'U14 iJ 9l' 'l fI1 Vfl\VI 1 "'llJ 1fl fl '\):; 'flfl'llJ'Vi" 'l fl (ll lJ 114 fllJ 1 f11 'Vi ~ 'Yl '\):; flfl flU H Vfl'fl 1" flV'U 14 

~ '" d ,,., QJ d do IV " ,J, do" ~ " 
'\) 1 fl 'Vi 14 1 'fl fl V 1 'l 'J 1 'fll 'J 1 II \VI fl114 fl fl W1lJ 'Vi" 'l fl" llJ 114 flllJ lJ 1 fl 'Vi ~ fl '\) :; 'Vl1 1 l1 fl 1 'J fl 'J:; i'fl 'fl14 14 'If 1" 'lll":; 

,.. t I I I 

IV " ~ d'1 "'1 Q" ~ do '1' ~ ct 4. 'Vi"'lfl(lllJI14~'Yl 'If 14fll'JI'JlJ\VI14lfI"~14'Yl (Starting power) 14fll'JU'U'l'U14flW1l1"lV 
• I I I I )I 

'lfU'PI Vifl1 llJI1 1;{ 14 'U fl'l fl1'J Ifl ft fl14 ViiJ rl" ~ ~iJ 'J:; -ff'Vln f11'Vi 'U fl 'lfl1 'J I flft fl14 Vi 111 ~ liT 14 "1 ~fl114 fl1'J ru 

1l1~lif'iJ:;lfi'fl~14 1 14fiW1~iJfll'J~~ff' fll'J~flflm1Ti l~l~lfl ':h~~lJ l~l1n VlJ~~~ff' 'J1lJl't'lfll'J l~lJ;{14 
'V q cu cu 

i'lflflfl'il1fl~V14IYl1'Ufl'liT fli'l'J:; v:; J14 ~ ~iJ'Vi~'lfl~llJI ci' fllJ1fl n-)lo ,\):;I~ lJ;{14 i'l1~11 1fl'.h 
'" 

~ " .J d1 "1 d 5. 'Vi"'lfl(lllJl14fl'Vl 'If 14fl11'1f:;"flfl11lJI'JJ (Deceleration 

_I d Q' 4::S c:l'1" d d .d d , I I " ~ do d Q..I 

lJ 'J :;lfI'Yl'YllJ'lf14 'fl m'l "1 II ,,:; flW1'Vl 'lfU'J fllfl\V1 'VllJ fll'J l1" ~fl" fl fJ \VI fl ,,!l1 'J ~lJ fll'J 'If:;" ~fI 11lJI'J 1~" lJ 

Q,I , d..:!t d d 'j) o:::i Q " QJ".J ~ I 

fllJfll'J I'J 'lfl11lJI 'J 111 'J fllJfl 11 'If" ~fl11lJl 'J 1U" 11iJ" V14 'Vlfl''Vl1'l\VI fl'l fl 11 'Vi " 'l fl" 1lJ114 flllJ 14 flVNlJ1fl 

.J,.,': QJ ~.l d. QJ ~o~" d 

9l' 'l fl" llJ 114 fl 'il:; l1 'PI \VI 1 U lJ lJ fI 1 llJ V 1 1 I 'Vi lJ 'U 14 I 'Vi ~ 14 'J lJ II 'J 'l fl 'J:; U'Yl fl'\) 1 fl fl 1 'J 1'l '\) 11lJ 14 \VI fl 'llJ 

QI ,,~ .J ~ 1 Q.I ~ I!::\ d 'j/ ~ 1'" 
'Vi"'l fl" llJI14 fllJ 1 fl'Vi fl 9l' 'l fll 'J I fI" fl14 l1 l' 14" flll ill:; 14 'il:; Ifl'PI fll 'J 1J1'fl1 'illJ fl (lllJ 114 fl 'fl 'l1 V 

Q,.I " ~.d, " ,d l' ~ ct 
6. 'Vi"'lfl"llJI14~'Yl 'If'114fll'JI'J'lfl11lJI'J1 (Acceleration power) 14fll'JU'U'l'U14flW1iJ'J:;lfI'Yl 

" . " 
VilJ11 ,,:; fiW1iJ 'J:; 1fI'Vl'tJ flfI" 'lfU 'PI ~ 1'l"l 'Vi' 'lVi 11 oU 'l n14 lJ14 lJ fll1 ~ fl '114 111~ 1'l n iJ ~fI114 fll'J ru'114 fll'J I ~ 'l 

d", Q.I::~ QJ".J~ 0' c:lOQ,l'1 Q.I";' I \I)" " 
fl11lJl'J 1'fl1Vfl14 'Yl'l~14 'Vi "'l fl rtllJ 114 flllJ14 fl'lfliJ'J:; flfllJ'Vl~lf1ty 14 fll'J 'U'lJlfI"fl14'J N fllV I iJ'U1'll114 1 

" " , 
ifl'I'If (O'Shea, 2000) flri1T:h 'Vi~'lfl~llJIU~ l1lJlVG'l fl11lJ~llJ1'JfI'U~'lfl~1lJ1UflVifl~n 

d d" d " .1 0' " d ~ d 
U'J 'l1'PllJ'Yl'Pl 1VfI 11lJ I 'J 1~ 'l ~'PI i 'fl V~'J 1'l 'U 14 'il1fl ~'lfl iJ 'J:; flfl'lJ'Vl N'fl114 fl11lJ II 'U 'l11 'J 'l fllJfI 11lJI 'J 1 '" . 

" . 
.,j ~ 1 ~ I iJ1 V lJ 'U fl 'l fll 'J iJ 'Vi ~ 'l fl ~ llJ I U fl n fl ~ fI 1 llJ ~ llJ 1 'J fI '114 f11 'J I ~ 'l fI 1 llJ 11 1 iT fl fi W1 Vi iJ 
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"" " ~ ~ ~"d I 3/d d d .d I d 

YH1.:JfH'IllJI'IHl ~.:J '\l~ ~llJ l'j ttl.:J l~ L'j lflllH'YllJfI lllJU 'IJ.:JU 'j.:J LYW.:J tl Vl.:J L~ Vl fI lllJ~llJl'j tl 1 'W 
~ ~ 

, ~ 

fll'j 11.:JfllllJl~ 1 l1J'W fllllJ ~llJl'j tl 1'W fll'j 1,j ~ V'Wfi lllJ L ~ l' ~ tlOl.:J 'j l~ I ~ 1 ~.:J '11 'W 1 'W fll'j II ~ .:J'Il'W nWl 
, ,~ 

Lii tl'l1 fln Wlij tl.:Jr1,j 'j ~ fl 'V U 'Yll.:J ~ 1 'W fI 1 llJ ~llJ 1 'j tl B'W I vi 1 n'W l1lJ~ 'W ~.:J flllllJ I {1 tl '\l ~ 11J'W ~ l~ ~ i1'W ':11 
y y , 

1m '\l:a1J'WN'l1'W~ 'W~.:JflllllJ1{1tll1J'WfllllJ~llJl'jtl'IJtl.:JflllllJl{1tl Ylvh 1 11' Lii~.:Jl'W 1 'W n~u~.:J '~'Vth.:J 
~ ~ 

Q .J ?1 Q 'jI.J Q 'jI .J 
'jl~!'j 1 'll'.:JIU'W HnlJl '\llflfl lllJU 'IJ.:JU 'j .:J'lJtl.:JflnllJl'W tl Un~ fI lllJl'j 11 'W fll 'j tl'V flIL 'j .:J'lJtl.:JflnllJl'W tl 

y 

l~vijfllllJ~lJ~'Wtn'W\pmmlJfll'j ~.:Ju 

• ~ 'jI .. 
YHHf1"llJl'U~(Muscular power) = 

d ,,~ 
fll1lJl1'U.:JI1H'U~.:Jf1nllJt'UV (Muscular strength) . 

~ ,,~ . 
l1fWI1'UV.:Jf1"llJl'UV (Speed of muscular contractIOn) 

~ , w 
~d Q..I Q..I 11 ~ .c:::t, .c::I QJ ~I 11 0 QJ 

1. l1ifll"i~~U1~'tl':)fl'tlnUU8~n.JUUlfivUmnmJfll"if.lflVll[JU1'HUfl . 

x 

flU Nfl~ 1 fJlfl 11 '11 fl '11 UdJ'W i~ fll'j fl fl'j,jU uumj .:J~ijfl llmYlfl ill U n~ ~111J'W 'V 0 1.:J t.:J 
~ u 

, .d t Q.I .0::::)." Q.I d <it.".c9 " .J tI 
fI'Vfll'j'Yl'\l~'l11tJl'l\PlJ'W 1 Un~1 ~'j lJ ~'j l.:J~lJ 'j 'j tlflll'l'Yll.:J flltJ'lJtl.:J'W fl fl Wl t 11 tl.:Jl'l 'j tllJ'll'.:Jfl11lJ ~lJ\P OJ 

, " " I 

11 ~.:J U'j.:J ~.:J ~~ ,~ 'j l~ I ~ 1 V.:J ~'W 11 '\l '\l1J 'W i~ fll'j ~.:J flci llU 11J'W Vi tJ tllJ ~ U Un ~ 11 tJlJ U l'l111 nltJ 1 'W ... . . 
~N,j'j~I'Ylfl' l~tJml'll~utlutJ h,jUn~'El1lJ~ fll ~.:JU~I~lJmlfl~tl'W nW1Un~'I1 flnvn ij-nfl''WfI~un~ . ~ 

'I'" " 
fl11lJl,r 1 h~~ lntJlnUl~ Cl.:J'lJCl.:Jfll'j NfltJfllhl1'11 flClONlJlfl 1 fI tJ~~' ,jllfll 'j NfltJfllJ 111'11 m1J'W 

~ .:J~Cl.:J11'llJiJ1 11' U 'j'j~1'l1 flnWl,j B1J~n'W 1 fltJlQ l'll~ ClOl.:J t.:J nuu 'j 'j ~ I'll fl n Wl~ ~ Cl.:J fll'j lf1 ~ 'V'W 1 '~n 
,''' "" I 

mh.:J'jl~l~l m-YlI'lf'W i.:J'j~tJ~~'W (Sprinter) 'I1fllltJlJU~tJ~~'W L1J'W~'W lf1tJ1:t5Cll1flUNfl 
,. " 

tJfllJll1'11fl'\l~ijHnvil111'fllllJ'jlfll~l lCl.:Jl11'WfluLfli1Cl'Wl111n~(l.:J '\l'Wfl'j~-n.:J~'VlJl'~ij 
,. 

fll'j~'WfI~li~tJ Un~'Yl~n'V.:J~ ~'\lU 111'IJ'El1V1'\l'\l~ .:J~.:Jflcill Hnfll'ji~ tJl'lUll fll'j Nfl tJ fllJ 111 'I1flvi 11 11' 
~ 

~lJ'j'jtlfl1l'l'Y11.:JflltJ'lJCl.:J'I1 flnW11~lJ~ .:J~'W l,Jll'\l~I1J'W~l'W'lJCl.:Jnl~.:J fI 11lJ11~.:JU H fll1lJl~1 l1~Cl 
~ ,. , , 

ulYu~1 'W~1'Wfll1lJCl~ 'Yl'W nmlJ '11 flnw11 'W 'Yl fl,j'j~If1'Yl 'j 1'lJ -n.:J'I1 flnW1,j'j ~1f1'Ylcil1n~nl'W Vi ijtjfCl 1 iYtJ.:J . ~ 

>I Y 

l1JlJl ~ l'IJCl.:J~()~-n.:J 1lJ tl~flltn~ 11 '\l '\l1JlJ 1l1'Wll~ tJCllJ~ u 111~1 ~i~ fll'j tJfllJ 111 '11 flfl lmi nUflU . ~ 

, >I >I 

Nfl~CllJl'Y1f111f1-n fl1J~ 1 'W,j 'j:;If1'YlnW1VifllJl,rl'j llJ fll'j II .u.:J'Il 'W -n.:J i1'W 

UlfftJfl1:i Ifl ~ tJlJ 11.:J fl1tJ,r 'W ~'W iT 1'W 111' tl fl~ Cl.:Jfl1lJ,r'W flU'W'UCl.:Jl1 fl fllln:; i~ fl1:i Nfl ~ .:Jl~ lJNfl'\llfllU1 .. ou 

, " I " 

1,j11111'11fll~tJ~CltJ"l l~lJ,j~lJ1OJl1~Clfl11'lJ11'11fl~lJVin:;,rCltJ"l \PlllJ~'Wl1'W'IJ'V.:J'j~~U 
1 Y I ,.. I 

fIJ1'lJ ~llJl'j tlVi~ tltJ"l "1 ~~ Ufll'j~\PlJ'W 1O'1111,r 1~'W\911'lJ~ 1~ U cJf.:J 1 'W fll'j NfltJfllJ 111 '11 flI~'El1 ~~ lJ ~r 1.:J 
y ~ , 

fl11lJ 1l~.:Jm.:J 1 '11' nUflll1lJl {1ClL'lf'Wl~ tJln'W ~ 1L1J'W~Cl.:J mffV~lJ511'W ~lV fll"J ihl1'W ~fll1'lJ11'11 flVi '\l:; 
>I , 

vi1fll'jNfl 111'~lJ~lJtnu~1'Wl'WfI~.:J (Repetition) Un:;~1'W1'Wl'll'\PI (Sets) Vin111'W~111',jB1J~1'W 
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, ", 
f)1) 11n U(I~!~V 1 ,r,j'.:J!fi~'lh~i1l1li .fll'W11 ~Vt ~14vm~ ~ vml'uHi1Vt!(l~ oj VI f1l(llJlnVi (f~ ~.:J ~ 1!~ 14 • 

" " I Col G Q.I ~ Q.I d' d Q.I 0 & & 

~1':) VlfHJ{flJ)) (l.f1l'Wfi 1 llJU 'U':) U).:J 'U 14 'W 14 i! 114 'U tJ.:) 14 n nW1UIPl (I ~ 'Ufl fI (l'U ill ~l ~ (11 n14 fI 1) fI114.:) ().:J 
~ . 

tJ 1 'VB'lf14 

Q.I d ~ d 
'W(I':)fl11lJU'U.:JU',l.:) (Explosive strength) 11')tJfl11lJU'U.:JU).:JU'U'UtJ~1114 (Strength endurance) 

", I ",. 

1~14~14 ~1ml1lPl ii f1l) Vi 'iJ~ rill114 mJ1lJ1W fl11lJl1U n ~ 114 114 fli'.:J ~114 114 !"lf1Pl Vi 'iJ~ Vi lf1l) (lfl ~.:)fI 11lJ . 

~1U nnW1LtJ.:J ~.:) (flJfl1) tJV1.:J t.:) ~~ tJ.:)ftmn111f1 11lJn 14) l(1(l~ lfltJ'PI !~tJ1n'U,j' tJlJ (I 11 crf1l!(l~ .. .. 
1~f)1) Nn1,r!~14~1,j'1 i 'iJ 1 ,r\ln~tJ.:JrltJ14~ 'iJ~(I':)lJmJB,j'~ lytm~tJ.:Jn14fI 11lJH'PI'Wm'PIIl(l~U14ml(1 ~ 

" " , ~ & Q.I Q.I 9' y ~ I & ~ d' ltt"o 
'it~lf1'P1'U14n'UtJ1t11~.flltll14)1':)f1ltlU(l~flmlJ!14tJ~N'l ''If':)Il~l1Y'1(1~ (Hatfieid . 2001) L'PIf1l1114'PI 

" 
11 crmnw cyj'114 f1l nJ B ,j'~i ~ tI VtJ~.:J ii 

" " 
1. f1l) fi 11114 'Pl WnlJ l1U fl (Intensity) 114 f11) 11 n tI mJ1 11 U flll ~,,~ vh ~ 14 V ~n 'U) ~ ~ 'U 

flJllJU ~.:Jm .:J'UV.:JU nnWl~i' 'U i'lh U n':ilJf1l) 11n U (I~ 'it~ll':)l1lJ ltJ'U tJ.:Jf11) Nm 'il 'Wl~ 114 U~(I~ 'l.h ~lfll1 . . 
... mn 

, " 
4. f1l) ltJ~tJ14ll'l.J(I.:JtJ1lJ1W fl11lJl1U n (Intensity) ~114 114 fI i'.:) (Repetition) ll(l~ ~ 114 114!"lf~ 

" (Sets) 114 nl) 11ntln'l11l1U fl!!~(1~ vll'U tJ.:J nl') 11n fI 1')tJ i' 'U i,r! l1lJ 1~ {flJ n'U (f fll'WfllllJ!! ~.:Jl! ') ':)!I (I:; 
, , " 

Vfl'Y114'UV.:J,) 1,:) f1ltl Vi 1~i''Uf1l1~\PlJ14 l!tJ~ tl14!ltJ(l.:) i ,r~~14 114ll~(I ~'lh.:J 114f1l') Nfl ~llJ ~1~'U 
" , 

5. nu fi 11114 'PI tJ1lJ1 W fI 11lJ 11 un'll V.:) f1l ') 1 ~ 1-Jl tJ tJ {I ~14 ~ f11111 fl ~ 14 tJvn 'U 'it 'Plll.:J 11lJ1 tlVi .. .. 
",.. "SI " 

11114 U14 ~ 'U ') V.:J (I.:J 1 tJ li.:J ii II (I:; li.:J 1114 'it:; ~ tJ.:J i,r (ftJ 'PI fI ~ tJ.:J fflJoW14 £ n 14 n'UflU fi 11114 'PI ~114 114 fI i'.:) 

ll":; ~114 11-Jl"lf~~ 'iJ:; i,r 11 fln wlVi 1 n U 11fl~1t1 hw'iJ:;~ tJ':) illi1lJ 'O'PIll.:Jl1lJ lt111 ~ nf1l) 11mll14 U14 'Ul'P1 . . 
, " 

~.:),j'Vlq!m ltJ(I:;lfltl'PlVi'l11lJl11 (f~.:JtJ'):; ntJ'Ulll14u 14 TYll':)l1 ~ Vtflwcyj'114 f1l') tJ B,j'~ ~.:J~tJ i tJii 



21 

'Il~1J.:J'InJ1t1 i hi f11':i llfl 
iJ d'd d' ., . ! . 

I a':il9fhl~'IJa.:Jfl11lJ'Hhlfl~.:J~~ 'IllU1h1f1H 'Illhl1h119f~ . . ... . 

fl11lJa~l'lhi 30-50 12-15 3-5 

d 
fl11lJU'IJ'IUH 70-90 6-8 4-5 

. ., d 
8-10 f11{'1.:Jfl11lJl':i1 50-70 3-4 

':i::1J1J I'll {'I 11 t1h1 1""111 20-30 15-20 3-5 

d ~ Q.I tI 
l'llJl : 1'Il':ity m::1JTU':illhl (2545 : 68) 

" " ,., ClI Q,I 1 .et , I rI 

I'll ~ ~{'I 'IJ a '1fll':i fI hi 'Yi 1J hi hi 11'1 a~1J hi ~ lhl 'IJ fl.:J l'lt]lJ Q U'H.:J 'IJ hi l~ 'IJ a.:J fll':i J:: ~lJ '11 hi 1t1 tlhI 11 

, d' Vi v ...r .. .,~VV.did 
(Size Theory of Motor Unit Recruitment) 'Hhl1t1t1h11l'IJa'llCl'hI tlflClllJlhlfll'l'H~1l1 L~'l119f.:JlJ 

I I I " 

'IJhI l~ i 'HuJ 'il:: f1flJ ::~lJlJlYi 1.:1 lhl n~ aLljaii flU Ifl iia hi i'H Tn L 1 1U {'I ::~a 'I aa flU ':i .:JlJlflll'lTUhI 
u ... 

" , 
~ 1 tI I'll 11 ij ~ 'I ~ a 'I i '* fI 1 llJ '11 11 flt U ':i:: ~ 1J Cl' .:J lJ 1 i ,*i U fll ':i ~ fll Vi a -w \PlJ U 1 fI 1 llJ Cl' llJ 1 ':i fI i hi fll ':i . ... 

~ ~ ..::J..J ~ Q.I UI " tI~ "ct" ~.d Q.J 1vV 
I fI {'I flU L'H 11'1l'l fl Wl 9f'l L 1J U '11 {'I fliJ ':i:: fl U 11'11 U 1 tI tlU 1l1'1.:J 'IJ a '1lCl'U Ltl fl ClllJl U a l'l '11 ~ 11 1 ~ 'l11 U{'I:: 

'Htl1t1t1U~~'H~~1 '~111'1l::\lm::~lJlJlYil'llUi.:J'HlJ~ 'lflJl'l i1J Cl1'lfa { (Schmidtbleicher, 1988) 

~ d "~~.%d, "ev" ~~J,.. 1lJ..d 
IlJ afl11lJU 'IJ 'III ':i .:J Cl'.:J ~~ 'IJ a.:J fl ClllJ I U aL'YilJ 'IJU fl 'il:: ~.:J ~{'I i '11 'Yi {'I ~ flClllJ I hi a 1'Yi lJ'lJhI ~ 1t1~.:Jl'l ... . 

d' d' II] V ,d V ...r d 

':i11ia':ivl~':i~ u{'I::mu:: (Rutherford et a!. , 1986) L~':iltl~lU11 fl11lJll'IJ~lIHCl'.:JCl'~'IJ~.:JflClllJlhI~lJ ... ... . 
" Q.I Q.J "I Q.I Q.I " ..:!I 

mllJ~lJ'YiU 1i a tll.:J ~ '1fl1J'Yi{'l.:JflClllJI U ~ ... 
4 d Q.I Y ~dal d I Q..I 

lua.:J 'Illflfl11lJU'IJ 'I 11 HII{'I::'Yi{'l.:JflClllJlU ~lJ{'IfllJ ru::l'lUllflm.:JflU 11JlJU{'I::I9f{'l (Behm and 
" , , 

~v .' ., v "" i "" 1 '" d Sale, 1933) L~I1U::hl111 'Yi{'l'lflClllJlhl~U{'I::fl11lJ~llJ1':ifl Uf11':ilfl{'laU 'H11'11.:JflWl Cl'llJlJfll'l'll:: 

., 1 Vd .. 'l i v ~t d _ t d Q .. i v ., i ., v 
'YiI'lJUl ~~1'lCl'~ L~tI 'l1f11':irlflfll1lJlI'IJ'IlIHmlJU1JiJlJ':i::L'YiruUtllJ 'Yl 'l1f111lJ'HUfl U':i::~1JCl'.:J ~1t1 . ... 

, " 
- t <!I • i vi"" II] '" "'<!I lJ':i::'ffl'Yl'il'l'Yll 'Hfl11lJCl'llJl':ifl Uf11':ilfl{'laU 1'I11'Yll'lflWl~'IJU 

" , 
~fl~1t1'\.Jl'H11fl1l1lJU1J1Ji'i'1 iiJ ~'1ii.ua~ln~ ('l1l1Ul'l{ i'tI ~uVi':ilmt{ 2544) 
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and Kraemer, 

~1;U1'll'lUJ 1 'Wfll'J ~flm1lJll~ ,m 'J -:)LL(1~"'m'J (lfll'V'fVl1-:)fllUl1 (11U'Yi1'Wl~tl111 'W'Uru~~fl11lJLl~-:)11 1-:) 
... u 

,., I SI Y I. )II " 

,., ~.QCl 09"cv SI ~ 9 ct 1 """"~ 
'" -:)"'fI'Utl-:)flmlJI 'W eHVllJ 'U 'W \l ~ 'VI 1 ~ 11 Vl (1-:) flm lJI 'W eHl(1~fll1lJ "'lm1 (l ~ 'W fll 1 I fI (1 eJ'W 11 11 VllJ 'U'W 'W 'W ... . 
I~'WI~ eJ-:)~(lfl~eJ-:) ll~t1TVi \l n ru 11 11~ flclf-:) 1,j fl11t! 'W \l ~ 111 'W 1 ~ 11f1 11lJll ~ -:) 111 -:) '" -:] "'fI 'U tl-:] fl~ llJLif eJ ... '" . 
t!'W I~'W fll1 ;11-:] l'W'UeJ-:]fl~ llJlif eJ~lUeJm 1f111lJ11 1~ 1 ~-:) III 'W tl-:) fi',j 1 ~ fltl1J 11i! -:) ~ m.'i\m'W 'W l11lnfl . 

t ". I 

mi-n~l'Ufl fll1 Ifl ~eJ'W 111 11 'W ~ flfJ ru~Vl~-:]1 ~lilflijlll'W fll1 IfI~ eJ'W 1111 ifl UI~lJ \llfleJfl11f111lJI11 
• v v 

I~'W ft'Wtl'l1 ~ eJ\ll fleJ\Pl 1 1f1 11lJI1 11'11 ~ -:)11 'W fI 11lJll ~-:)ll 1 -:] '" -:) "'fI 'UeJ-:)fl~ llJI i1 eJ~-:)ij-ff1'W 'lf1U~~'W 1 '" ... . 
" • I ", 

eLI " .a 9 .Q " ~ "1 I Q.I 

Vl(1-:) mnlJI'W eJ ~ 'W 1 ~ U~I 1 lJ\Pl'W 'U eJ-:] fll1 Ifl (1 eJ'W L 11 11'Vll'W 'W 

mh-:] 11 n\Pl1lJ 1 'W'Uru~~fl~llJl,ieH~lJl1f1IPi1i'W (1-:)~lueJm 1f111lJ I~ 1~'" -:)t!'W fl11lJll~-:)1l1-:) 
OJ 

'j) ':.do "Q.I cl~cl I Id dj} I 

'" -:)"'fI'UeJ-:]fl (11lJI 'W eJ'VI 'Vll-:] 1'W fI 1 UeJ\Pl 1 1f111lJ 11 1\Pl1fl \l ~ '" -:]~(1II\PlIVl U-:] 1(1 fl 'W eJU\Pl eJfl11lJ "'llJ 11 (l'U eJ-:) '" . 
". " I 

fl~ llJl i1 eJ 1 'W fln Yi \l~ eJeJ flll 1 -:) lJl fl;i 'W 1 'W eJ\Pl 1 1f111lJ l11Yi '" -:] ~ -:] fl ri 11 (')j'lJ 'W 'VI {iu fl'W -Vb 1f1 1 W, 
OJ 

2544) 

;11-:)1'W ~lUeJ\Pl 1 1f111lJl ~ 1~ 1 \l~U11 ,j-fffln~~'W 1f111lJ II ~ -:) II 1 -:) '" -:] "'fllll'W 11 ~ fl II (1~fll1~ ~'W 1 
'" OJ • 

(1f1MlrleJfl~llJlifeJ;11-:)1'W~ 1UeJm1f111lJl~ 1'" -:)~'W -ff1'W fll1 ~fl~luJll111 fl i\Pl Ufll 1 1 '*fl11lJl111 fl ... 
9 Q,I ~ y ~ 0 "Q,I d ~ dcv CLI ~ 
L'W 1 ~fl1J\Pl1(1-:)lJl II (1 ~ flmlJI'W eJ 'VI 1-:) 1'W fl1VeJm 1f111lJl 11'" -:] 'U'W \l~lJ tl\Pl 1 1fll 1 Vl~'W 111 1 -:] '" -:]'U'W ... ... 

v • 
Q.I Q.J" ~ Q.I d do 1 Yev ~I " 

(Hakkinen and Komi, 1985) flnVl~'W1Vl(1-:]fl(11lJI'WeJ'UeJ-:]'WflflW1Y1lf1V fl11Jfll1HfllJlll(11 
v v • 

fI-:) \l ~ ~ eJ -:] 1 .ufll1 ~ flvl n''1 ~ vi eJllJ \Pl ~ fl II (1 ~ ~ fl~ 1VU1'11 11 fl ~ llJ f1 'W lJ 1fl fl 11 Yi \l ~ 1 .u\Pl1lJ II 'W lfl fI 

Yi~l'Wm (Wilson, Newton, Murphy and Humphries, 1993) 

d ... 1 d,., 'I'" cv " J " Q.I d Q.J Q.I" I 

flW1lJ 1 ~ Ifl 'VI YI \Pl eJ -:) L ')j'Vl (1-:] fl (11lJI 'W eJ \l ~ \Pl eJ -:] ell ftVfl11lJ 11111 (1 ~ fl11lJ "'lJ Vl 'W 'Ii 1 ~ 'I11H 
v • 

,j1~ "'1 'Yl f11J fl~ llJli1 eJ 1 'W fll1 ,j51J~vl flfJ ~ nW11JH,j1 ~ IflYllll'W fln Ifl ~eJ'W l111miH1 1f11 ~ l~lV 
d ok " d, d ok 

fl11lJll'U-:)IlH (Speed - strength) 91-:)\PleJ-:)fll1f111lJI11lJ1flfl11f111lJll'U-:)1l1-:] (Strength-speed) 91-:] 

'" '.1 'UeJ-:)flWlll\Pl(1~lJ1~lfI'Yl (Yessis, 1994) 
v v 

1 'Wfln ~fl hw1 '*u11111 flhlJf11Jfll1~flVl~V i eHlJ\Pl ~fl11'W \l~Vi11 1111flnvnijfl11lJll~-:)IlH 

'UeJ-:)fl~llJlif fJlI(1~fl11lJJ'W fl-:JI ~lJ~'W ~-:)ijfl11lJ'ff1fi' ty~ eJfl n ~~'W liT flnw11 'Wfl1Vl1 llJJ,m lJfI 

ifl till} 'Yi1~ mh-:)t-:) ijfl 11lJ 'ff1fi'ty~ eJfll1ileJ-:)f1'Wfll11J1f11 ~1J ~ fl~ 1tJ eJ ~1'l1 1 n\PlllJ 1 'W 'Uru~~iT flnw1ij 
v " v 

Cl IV " ... I.ct. 0 "9i".4..::to 
"'lJ n (l fllVl 'Yl1-:) fll tJ ~ 'l 'U 'W 'W 'W \l ~ \Pl eJ -:) (1 fllJ 1 mru 'U eJ 'l fll 1 'VI 1 'l1 'W 'U eJ 'll "''W LV fl m lJl 'W eJ')j''W fI lIa (1 'l 

• v ".do 0 "9" ~ Q 

1l(1~1'W'W 'Ylfll'J 'Yl1'l1'W 'UeJ'lI"''W ~VflmlJI'W eJ')j''W fI lib 

1tI"'9f(1 (Yessis, 1994) flri11111'W1'lfll1nw111l'W~1.u1hf1'WiflV~11,j11Vl~-:) (Power) 

• I'" • 1 ~ "" ok ?I ~, d ~ 
IlJ1V1JlJ1~'fl\lfl'lIIH1~I1JfI (Explosiveness) 91'lllJ'Wfll1nlJfl'W1~'I11H fl11lJl11 (Speed) fl1J 
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~ . 
.Q d ~ QJ d fJ} ~ 

(Strength) 11 1 ~ 1 ~ 11Hl (Explosiveness) 'U 'tI ~ U r;y~ ~ eJ eJ n lJl1lJ eJ 'U n n Wl W 1<JJ''U ~ U 1 ~ ~ 1 'U 'Vll 'U 11 H l 
", , ,,.. 1 • 

'l.ill1irn ifl'mv 1 'UnmVi~'UVi"l~1'Vi1Vi'tl ~ Vil lfl' 
~ 

l'Unl1,jfi1T~;"in1J ~ nwll~'l1l1'1n~Vl~~ (Power) ~~"l~ir'U iJn'tl~1~'Um111lJf)'U1 ~ 1111~ 

nl 'HHlnUHlJln f)'Unl 1 1fl~eJ'U 111 1 ~111lJln lJlnn11nl1VlV1VllJ~ 'iJ ~ eJeJn111 ~ ll1'lJ1n~r;y~ U~ 
q 

... , .. 
lVlV~mJ1~1~V1 

y • ~ 

i,j1umlJnl111nfl"w'l.i111irn ijlJlnlJlml~ViiJvlJij 3 U'U'U ~,:rU 

I "1" 
fl .rY. 1984 i~Vl~1~nl11~lJl,jeJ{1~'U~fl11lJl1irn'lJeJ~'l.i111irnVivn lfl' 10 flf~ (10 Repetition 

~ ~ 

Maximum) 1~VWjeJ1110 RM. till1'U~l~n~,j~l,.1,,~ 31'U "1 ,,~ 3 flf~ "1 ,,~ 3 vn "1 ,,~ 10 flf~ 

.. 
vn'Vl 1 .. 
tln'Vl 2 .. 
timon 

~ 

i~tll~'l.ill1irn 50% 'UeJ~ 10 RM, 
~ 

i~vl~'l.ill1irn 75% 'UeJ~ 10 RM. 
~ 

i~tlH'l.ill1irn 100% 'UeJ~ 10 RM. 

.,j'l" 131 :: <!I ''I d" '131~ .,.% 
llJtJ 1~'Vltln ~ 15 m~ 111eJlJlnn111'U1C}f'Vl'Vl 3 1111VllJfl11lJl1'Un'U'U 2 - 5% mlJfl11lJ 

~ 

i . 1 '!I ">" "" 131 "> ~ <!I 0;'1 2. 1J1UmlJnl1Hn'UeJ~1<JJ'11~ 1'UeJ1LneJ1 (Richard Berger) ~fI~'U'UllJeJ1J fI.rY. 1962 

" I Sol ,.. 

i~vl~ 'l.ill1irnr;y~r;y~Vitlnlfl' 6 flf~ (6 RM.) f)'U 10 flf~ (10 RM.) r;yl1J11()r;y~1~fl11lJU~~UHlfl' .., q .. ~ " 
VleJ "1 f)l.J ~~ir'\.H'Ul~~till1'U~1l1'mI1Vitl.:J 6 flf.:J ~.:Jij 

• y y 

tlnVi 1 tin 6 flf.:J i~vl~'l.ill1irn 100% 'UeJ.:J 6 RM. . .. 
tln'Vl 2 

y 

i~tll~'l.ill1irn 100% 'UeJ.:J 6 RM . 

" " 
tlnVi 3 tin 6 flf~ i~tlH'l.ill1irn 100% 'UtJ.:J 6 RM. 

lrleJl~~tlnifl' 6 flf.:J'Vlm~'Vlll1'l'~mfll1irn~l.J 5% 11,,~Gl1~'\.JhJ1fl'1'Ul~'Vl~ 1 fl11Vtlll1' 
q 

" • I " 

3. i ,jmmlJnr;yfltJ'Vl (Westcott) lfl'fi~~'UlljeJ1J fI .rY. 1979 i~tll~11~nnl1 l~lJ'I.i 111ir m~'\.J 
.1 "d " <9 II} 31.,j.. , ,J, !'I "> 

l1JtJ11C}fl.J~'iJltl 1 RM. 'iJ~ 1~<JJ'eJtJntJtll~11'U~11U'U'U1J11lJ~ (Westcott's Pyramid Program) .. 
tln'Vl 1 

" " 
tin 10 flf.:J i~tll~'l.ill1irn 55% 'UtN 1 RM. 

" i~tlH'l.ill1irn 75% 'UtJ.:J 1 RM. 
y 

i '1310 ., 
~tI 1'lf'Ull1'Un 95% 'UeJ.:J 1 RM. 

~ . " 
u,,~l'U1J fI .rY. 1983 Wescott lfl'~n1J1Vl'Ul1'1.ill1irnr;y.:Jr;y~Vivnlfl' 10 flf.:J (10 RM. 'tI~ .., . 

,j1~lJltU 75% 'UeJ.:J 1 RM.) 
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., , ., 
lWfllj~flVfl'Lhr1'UfH'weJ 1 11'1fl~mllJl1~.:Jl1j.:J ml:;;fl1llJeJ~'Yl'W'Uu.:Jm~'1w{jeJ ih1~flfllj ~fl 

"., ., 
I. III 'iJ:;; ~~ l.:JfI 11lJ11 ~ .:J11 j.:J'U eJ.:J fltl1lJ1 {j eJ 1 11'1 ~ii 1'1111 fllJ1fl11~ ~ 1'W 1'W fI f.:JU eJ V 1 'Wl1~ 

., ., ., 
3. ~1'W 1'Wflf.:J 1 'W11~":;;1~'Ylml:;; ~1'W 1'W1~'Yl '1 'W fllj vm1.:J'I1lJ~~'WuVtllJ1~fl1h:;;~ .:Jfl'\JeJ.:J " . 

~ VV & 
fllj 1Ifl lm:;;'W'W)ll'W ~mjflm'W'Yll.:JfllV'\JeJ.:J rjjlJfllj ~fl 

... 1.r::::t. d IV rI .::::s.di ~ d I 

'W"V mlJmfl (Plyometric) m1flfl''W'YllJ1'illflmmmflfleJ Plio ''If.:JlJfl11lJ'I1lJ1V11 

~ ~o VOl &0:::1 .d Q.ld.d" QI .c!t 

lJlfl'\J'W (More) llJeJ'WllJlj1lJfllJfl11l Metric ''If.:JlJfl11lJ'I1lJlVlflV1fllJ'YllflV1'\JeJ.:JfllJ '\J'W1~'I1jeJ 

flU 1m:;; v:;; (Measure) fllj1lfl'W~v1mmljfl (Plyometric training) ~.:Jnfl1llJ'I1lJ1V'.i1 

fl1j tl tl flfi1~.:Jfl1V~ l-1.:J lU'W i tJ~ fl1 j H'W 1flfl 11lJ 11 ~.:J 11 j.:J 11":;; fI 11lJ 1 ~ 1 1 'W fllj 'I1f111 ,,::: fI" 1vil1'\Jtl.:J . 
fltlllJlifmY7eJ 1 11',J.:Jlflflfllj 1f1~eJ'W i 'I11eJV1.:J~lJ'W~'W ~.:Jn~flllru:::'UeJ.:Jfllj 1Ifl~'I1mfl'l1mv~tJl1lJlJ 
l'lf14flljm::: 1~fI (Jumping) , flum::: 1f1~.:Jm';lVtlil1 (Depth jump) , flum:::~tl'W (Bounding) 

l ' di ':'II ... 1 '" ~,di .. ~ 
lm:::flljm::: ~fll'\JV.:J (Hopping) ''If.:JflljHfl'W''V mlJ~jmlJ'W~1'W'I1'W.:J'UeJ-n.:J'ilj1'l1VVfI - ff14 

I tI I " 

(Stretch - Shorten Cycle) 1 flvVi fltl1lJ1{j tl'l1 ~il1l1lJlJ fI 11lJV1 11~ lJ~'Wflm...l11tl1~.:J'I1 flil111lJlJfl1llJ 
, , ., 

V11"fI".:J 11~ 1~ Vfl1l'W~ V 1 mlJ~ j fl i¢i' 'il::: ~ eJ ·:j1 1] 'W i tJ 1 'W ~flll ru::: Vi '11 ~ il 1 11lJlJ fI 11lJ V111 ~ lJ ~'W 
., , ., 

i 14'lf1~~14"l mh.:Jj 1f11~ 1 11~1f11lJ¢i'1V'I1f1il1I1lJlJfl11lJV11"fI".:JeJV1.:Jl~lJVil'vh1114 (La Chance, 

1995) fl1j eJ eJ fl fi 1~.:J fll V 11lJ lJ 'W ~ V 1 eJ IlJ ~ ~ fl n j 1 fll1'W lJ 1 'il1flfl 1 1lJ 1 ~eJ ~ llfll j I'll VVfI il 1 eJ eJ fl 

., " 
eJV1.:J nfll ~ 1'\J eJ~fl~ 1lJ 1 {j eJri eJ'W fllj '11 flil1 'iJ :::l11 i 11' lfl~ H"~ eJ fll j '11 flil 1'\J eJ.:J fltlllJL {j eJ mh.:Jl1 j.:J 

lJ1 fl~14 fl U ~ fl tl1lJ 1 if eJ I'll V V~ il 1eJ eJ m ~ 1rvl 1 i ~ ~i ~ n fll j 'W \P)J 'W 1 11 j.:Jl'! ~ il 1i'W 1.,j TVi' 'W Vi 'Vi' 'W i fI 

~ J I ~" I I 

lJ1 flV.:J '\J14l 'Yl1 'W 'W (Huber, 1987) ~ .:J1114 fll j 11 flOW ~ V 1 eJ IlJ~ ~ fl ~ ~n 1 ih'l1lJl moW m~eJlJ j::: '1111 ~ 
d ".% ... d .,j i di d... ... ...".%.:, 

fld1lJI1 '\J~Uj .:J'UeJ.:Jflmw'W eJfllJfl1llJl j 1'U tl.:J flU lf1 " eJ'W '11 1 ''If.:J flfl eJ fllj'W\P)J'W l'W"~flmlJl'W eJ'W'WLeJ.:J 

fllj1lfl'W~V 1mlJfljfll1]'Wflljii11'Ylm1f11'Wfllj1lfl~1~"l lJli,*~1lJtl'W 'l! (Chu, 1992) i¢i' 
., , , 

eJ1l1JlVfl1llJ'I1lJlV i ~~.:JU ~eJfllj lf1~eJ'W i '11 1Vin~fltJj:::~ .:Jfli 'W fllj H'W 1flfl 11lJU~~m.:J (Strength) 

U" :::fl11lJ 1~ 1 (Speed) 'U eJ.:J fl U 1 fI ~ eJ 'W i'l11 1 ~ eJ i 11' lfl fI fllj 1 fI ~ eJ'W i 'I11tl Vln 1~1 ~ 1 ij VlJ i '*fll j 

m::: 1 flfI u~nfl 1llJ'I1lJ 1 Vj 1lJ i tJ (i.:J fll j 1 fI ~ eJ'W i '111~ '1 '*tJ fi fl~ V 1~::: VI U1411lJ lJ VfI I'll V VfI (Stretch 
, ., 

reflex) loWeJl1l i 11'lfl~UHtJfifl~ Vl 'I1~eJm.:J 1~fleJlJeJV1.:Jj 1f11 ~ 1 oW'W ]"1'W 'UeJ.:Jfllj 1Ifl'W~V 1 eJllJ~~ fl n 

", " I 

oW'W)ll14 lJlfldllJ l.,jl'1 'ilIn V1tllJ fllj VfI I'll vVflmh.:Jj 1~1 ~ 1'UeJ~fl~llJ1 {juriu 'W Vi 'il:::lflfl fllj '11 flil 1'iJ :::l11 

" I I'" I' " " 

i 11' fl~llJl{jeJnfllj'l1~il1Vi11 j .:Jv.:J~'W fllj Vi'il:;; l~lJfl11lJm.:J i 'W fllj 'I1~il1'\JeJ~fl~llJl {jeJ11 'W lfl~lJl 
~ Q.I ,,~ & od .d" Q.J lI'I ~ 

'il1flflljVflfl1'Utl.:JflmlJL'Wu~tJm:::~1V (Muscle spindle) "lf~lJfl1llJlflV1'\JeJ.:JfllJ IlJ 1m'Ylflfl 
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~I'VhH)9f' (Myotatic reflex) LLn::'il::U1hJ~fll'Jl~lJfl'11lJ~'UeJ":]fll'Jm::~'U'l1'1-ht'.HJ'U1Vi' (Motor unit) 

ok" " 
91,,:] n1 'J 11 n 'Vi il V 1 eJ IlJ l'l ~ n tT 'U 'il:: lj ri '1 'U 'Ii '1 V 1 'U n1 'J oW Wl 'U 1 f) 1 'J 'Yl1":] 1 'U 'U eJ..:] 'J :: 'IJ 'IJ 11 'J :: n'1 'Yll! n:: n ~ llJ ! i'1 eJ 

(Nervous and muscular system) lYlV hl'lf1~fll'J\91eJ'IJ 11Vl~11'J ":]Un~'J '1~1 ~ '1 l'U 'J ~wjl..:]'Ii'1":]'UeJ..:]n1'J V\9l 
y" "y 

"., ~ ..:::. Q.J QJ V do vii 
LLc\~'l1 WU eJ..:] nnllJl'U eJ 'illn f) 'il m HJ'U 'U '1 n1'J 'l1 ~ l'l '1'U eJ..:] f) C\ llJ l'U eJ U 'IJ'IJ'l1 ~ n''U1 'II 1 (Concentric 

contraction) tY'U 'il~U1lllrifll'J'J '1lJ~'1 hJfll'J'Yl1":]1'U ~ '1lJf)'U'lJeJ..:]m .. l'1Vv'U IVi' (Motor unit) ~mil'Viyj'1 'U 
'U 

" 
f11 'J 11m .. il V 1 eJ1lJ \91 ~ f) fi eJ'Viil..:] 'J ::11J ~ 'II eJ..:] n~ llJ 1 i'1 eJ (Explosive power) l1 1 f1 ~ 'illf) fll'J r.I'U '1nfl '11lJ 

d d 'j) 'j) <V 

LL'U..:JU'J ..:JUn::f1 '11lJl 'J '11'11 1 'fl '1Vn'U 

<V ..... 11)"" 'i" "l'j) 

tlnlneJ'J l~n1f1'U 11c\:: 1 'Jl'ileJ'J (Allerheiligen and Rogers, 1995) 1~1n''Utlfll'JtleJf111'IJ'IJ 
, I Y" 

1 UmmlJf11'Jllm-.ilv 1 tlLlJl'l~m~eJl'WlJ'Viil..:Jn~llJ1i'1eJ ~..:JU 
" . 

;J'Ul1 1 'li'eJfI'1'J-W'ill'JUnneJ'Ufll'Jllf) 

- eJlV ldeJ..:J'illn'Yhllf)'ViilV 1eJ1lJl'l~f)'IJ1nhljfl'11lJ'l1tTneJvl'U'J~~'IJn'..:J Un::lj 
• 'U 'U 

". " 
- t1l9l'Jlri'1'U'lJeJ..:JfI'11lJLL ~..:JLL H 'l1lJlV~..:J Ul'l1 tT nl1 Vf)v1 111'IJ nUl'l1 tT nVtl~'1 i~lJ 1n . ., 

l1~fI'l11'J~'1VUl'l1tTf)~'1 f1'1'J'il~ljfll'J~'l111..:J l.5 ~..:J 2.5 ~":]'il~1'l1lJl~n'mh'l1r'IJf)l'jllm-.ilv 1tlLlJl'l~n 
., ., 

vl..:JUfll'IJtl..:Jfll'J llf)LLIPi c\~LL'IJ'IJ ~11D 'U lVleJ..:J 1 ~t1l'l'J Trh'U U\91 nlPil..:Jf)'U ill 

- 111 'J LL n 'J lJ nl 'J 11 f) fI '11lJ 1 ~ '11 'U 11 'il 'il iJ 'U 01 H'1l f) i l.J i ~1l nl 'U 1 U 'J LL n 'J lJ 
• 'U ., 

fll'Jllnw.nlJl~'1tlVI 'U'lJUJ~i1 'il::1Vl tl..:J ~'fll ~nl 'U 11l'J umlJ~..:Jf)ril'11iYvntl'U tlVl..:JU tlV 2-4 ~1l\9l1r1 
'U 

1l~ lJ 1 UJ 'II eJ..:J nu 11 n ~ lJ 1 f) n1lll f) ~ LL C\ ~ fI '11lJ 'l1 tT f) 'II eJ..:J f)l 'J 11 f) lJ 1 f) f) 11 U f) ~ 11 C\ ~ 'il ~ IVl tl..:J fl tl V '1 

oWWl'U 1fll'J lln' 1l1~ tlV'l 

d "" .d d "l'j). "l'j) • 'j) 'j) 'j) 'j) 'j) • 'i 
- fll'JlJ1'fll'illJ lJ'Jl'1UJ'Yl1Jl'fll'illJ 1'fl..:J1V l'fll1f1 1'Yll 'IJeJ1'Yll 'l1'Ul11'IJ..:J 1'111 n'~ 1'Vif) 

QlI I QJ,t~)J d .q d';' d d d.d Q~ 
lnl~l1c\..:J n'1lJ nl..:J 'fl..:J'U 'U 'i)..:J\91eJ..:JlJfll'J 1l'J ~ IlJ'U fll'J 1Jl'fll 'illJ l'ViV'U 'l1" f)Ln V..:J fll'J lJ l'fll 'illJ'Yl 'il:: 1f1'fl'IJ'U 1 'U 

l'ltl'Ul~lJlVllJ'lJeJ..:J 11l'JLLmlJfll'J llm'iilv i tlLlJl'l1 n 
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" 
- .utJflT;iYl\ll') ill l'Yll-:J~\UmllJtlC'l tJ~HirJ 1 'Ufll,) l1frw ftrJ 1 tJ IlJ~ ~ frw'U \l~~ tJ-:Jll!'U 

1 'II "'::'1 • I '" .,'" 'II "'" 'II .J "'::'1 'II 0 '1111} '1 'II 'II .J 'II "'::'1 
'\1rjHn1J{}'U~fl1tJL'Ylfl'U fl'YltJ n~tJ-:J 9WjHnIYtJ'U \l ~ ~ tJ-:JU 'U::;'U 1 uC'I ::; un t 'U '\1tJn~ tJ-:J'l5-:Jm~Hn1:1'tJ'U 

C'I~mVn\l:;lflflfll,)'Ulfll~'U t'fi'~lrJ UC'I~ \l ::; ~tJ-:Jfil'\1'Ufl1 tl') UmlJnn l1n t'fi'tlVl-:J!'I1lJl::;1:1'lJ 

" . . 
'II'UVi 2 .utlfl1')Yl\l1,) ill 1 lfi V1 tl'Ufl'U 1tl')UmlJfll')~n 

- fll')tJ'Um)'U ~l-:JfllV \l:;~tJ-:Jljfll')tlm)'U~l-:JfllVntl'U~\l :; l1n'Wftv 1 tJ1lJ~~ m1:1'lJtJ . . 
1~tl'l'Jtl-:Jtl'U fll')'U lfll ~'UUft~tl'):; iY'Yl~ fll'W '1 'U fll') l1n\l:;I~ lJ~'U 

- '1511 fl'U tJ-:J fivn \l~ ~ tJ-:J 1 ~tJnvi l'UtJ -:J nn l1n '1'11'ljfl11lJ ~lJ~'U,r tl'U-nfl''YlH'1J tJ-:J 

. " 
nl'.i lfl~tl'U '1 '\11 '1 'U fiWl'lfiJ flU 'U 

- 'lh-:Jl1m'UtJ-:Jfll,) l1n \l:; ~tJ-:J ;ijfltl~lJlillUC'I:;fnllJ'\1U n'U tJ-:Jfll,) l1n 1'11' 1:1'tJflfl~tl-:J 
. " 

tl'lJ'lf1-:Jl1m'1Jtl-:J fll') 11 nVilj 11-:J 'U tlnq~ fllC'111 ~-:J'II'U q~ ntJ'Ufllm ~-:J'II'U Uft :; q~u ~ -:J 'II'U 

- '):; rJ:; 11 m'1J tl-:J 1 tl') um lJ fll') l1n \l :;~i ~fll,) l1n'Wft v 1 tlllJ~~ n tlv1 'U 1 tlmm lJ .. 
m'.i~m:;w.i1~ 6-10 ~tlflll1' 

. . " 
- fl11lJ(i'Utl~m')l1n 1flV111ttl\l:;l1n 1-3 fli'~lPitJ~tlflll1' 

" "" .J - th~ 'U 'II 'U 'U tJ~ fl11l.l'l1U n fl11lJ '\1U n '1J tl ~ fll ') 11 n~ 'U tl V tl'U 1~ \l ')!'11 VVfl- ~'U 'l5 ~ .. 
" " 1~'UHftlJl\llnfl11lJ1:1' ~'Utl~ \lflfl'wj'ci1~'1JtJ~~ l~mv fl11lJl~1.yj'U ') l'U tJ l'11U ml1 fl11lJ'WV1VllJ'1Jtl~ .. . .. 

" " . 
- ~l~'U'II'U '1Jtl~tl~lJlill ~llJtln~u~ 1 tl~lJlill '1Jtl~fll') ~n\l:;U'U\lln~1'U1'Uflr~Vi 

" " I , 51 

~'U l-nl ~lJ ~1:1'.yj'U U ft:;/'I1 ~ tJ '):; v:; 'Yl Hl1 ~ '\1lJ fl '1 'U fll ') l1n 1'U '1J ill:; Vi fl11lJ'I1U n'1J tJ~ fll') ~nt~lJ~ 'U 

tl~lJlill'U tJ~nl') l1n \l::;~ tJ~ftfl ft~ 
. .. 

- l1f11~n l'wtl~\llnnnl1n'WftrJ1tJllJ~~nu'U \l::;1~fl11lJ'WV1VllJ1:1'~1:1'fl1'U .. . 
.. y 

u~ft~flf ~ ~~ \l:;~tl~ljl1m~ m:;'11 il~fll,) tl B,j~UlPift:;flf ~ l1m~ m ~ '\1 il-:J 'l!~ 1'11'!'I1lJl::; 1:1'lJ 1~'U 
.. 

nn l1n vi 11~ 'Vi,r;ij lJ~ tJl \l \l::;~ m:; ldl ~ fll') tl B,j~ ulPi ft~ fl i' -:J 15-30 l'U lVi u ft:;~ m:; '\1 il~'l!fl 
q 

3-4 'Ul'Yl 

- fl11lJlrl tJV~ 1 \l::; 1 ~ 'U 1:1'11'\1~ ~ 'til i 'I1'1'Vlfl iJ flU C'I::; fl ill .f)1'W'U tJ~fll') l1nC'l fl ft-:JtJ1 \l . . 
1 ~'U1'\1~ 1'11'lflflm,)'lJ1fll ~'U 'l'fi' fl11lJlrltlV~1-u" tJ1 \l11J'U HC'llJl\llnm') l1n'Wftv 1 tJ1lJ~ ~ n~ Vl1'U l'U '\1 ~ tJ • . . " 
,)llJtl'U'.i::'\1il~tl'U 1tl')umlJm')l1n~'U'lI'li'U m,)l~ '\1~tJfn'J~n'fi'lvtJl'11Un 

.. . . 
'II'UVi 3 ftn'l:Jill::;'Utl~m,)lfl~tl'Ut'\11 

1 d ct "do ~ lilY I 

- m~ flfl (Jumps) '1Jl1flV1'\1,)tJ1:1'tJ~'1Jl UC'I:;\l'Ufl1rJ'Ul1flrJ1'\1')tl1:1'tl~'1Jl Iflun 

- m::; 1flfltl~tl'U~ (Jumps in place) 1flrJtln~\l :: I~'Ufll')m:: 1flfl ~'U1'U 
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" .. cv CLI ~ <j} I 

- 1~tI~'ff'U 00 m~ 'K1UWWfl11) 
.. 

- 1~tI~ifl" (lJlflfl ';h 10 fli'~) 

- iUfl (Shock) 1'1J'UYl~tl1mlJ\9I~fl~1~lJlJi.h~'ff1'YlI'i'U~.yh~1'UUV1~mjfllm~ln\91 

.. , 

'I1'U-n 4 th~lJfll1lJ'KiTfl 

1 '''' d dj '-;?I d'" '" 9 '" ~ .9 " 
- m~ \9I\9IUQfllJ'Yl (Jump in place) 11J'U'YllHfl'YllJfll1lJ'K'Ufl L'U1~\9IlJ\9I1 91~I'U'U 

"1 "" 
fln m~ 1 \9I\9I;i'U 1 'Ull 'U 1~~ 1 \9Itlfl11 m ~ 1 \91 \9I;i'U ll" ~,,~ bY.w'Ufi' lt1'ffU~'lJ1 1fi'llrl 

'" 

.. 
m~ 1\91\91m~lPJfll~111~'ffU~.u1~ (Double-leg tuck jumps) 

m~ 1\91\9111\9l~i.JmtllYt'1 (Pike jumps) 

m~ 1\91\91~lfl'VhvuI'i'111tlfl'IJ1 (Split squat jumps) 

m~ 1\91\91~lfl'VhvuI'i'11Wfl'IJ1'ff~lJtl'Uii.J (Cycle split squat jumps) 

1 ,., ~ ~ .c::t 

m~ \9I\9I'lJ1lJmlt1'K1U'ff~fl\9l'IJ1Vl (Jumps over cones or barrier) 

d os'", os' 

lJUfl9l~lJYl (Box jumps) 
, .. 

"! 1 dj '-;?I"''' 1 "'9 - tI'Um~ \91\91 (Standing jumps) 11J'U'YllHfl'Yll'U'Ufl11m~ \9I\9I'Yl~ L'Ull'Ul11lJll"~ 

~ 1 1 I ~" d d f .dl ll'Ul\91~ \9Itlfl11m~ \9I\9Ill\9l"~m~\9Ilt1fll1lJYltl1t11lJl\9llJ'Yl1'Ull\9l"~'lf\9l'IJU~fl11~fl ~~m~ 1\91\91 5-10 
q 

v'Um~ 1\91\91 1fl " (Standing long jumps) 

"! ,,, 1 
tI'Ul'IJtI~fl11m~ \91\91 (Standing triple jumps) 

1 ~ ~.cS.c::t 
m~ \9I\9I'lJ1lJmlt1111mmU~fl\9l'IJ1N (Jumps over cones or barrier) 

- m~ 1\91\9111"~I'IJV~ (Multiple jumps and hops) liJ'U'Yil~fl~l'W'Ufl11m~ 1\91\91.[1"1 

tl'Uml'ltltllJfl1111lJtl'U1~'Kl1'lm~ 1\91\91UVtllJ~ ll"~v'Um~ 1\91\911.u1fi'1t1tl'U ifi'llrl 
'" 

- I'IJV~'ffU~'lJ1 (Double leg hops) 

- 1'IJV~'lJ11~tll (Single leg hops) 
.. 

I ~ Q.I ~ 

- l'IJtI~'lJ1lJ11'K1Umlt1 (Hurdle or cones hops) 
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- l'IJV~'illfl'Yi1VeJ~l (Squat hops) 

" ,'j) 1 0 

- l'IJ(J~flllm~ ~~'l5l'l (Repeat triple jumps) 

cl "tv <I d r/rv d ~ I ~I ~ " 
- l~Ynj'illJ'Y'H1Cl~lJeJfl'l5'illJ'W (Depth and box jumps) llJ'U'YllHfl'Yll'U'Ufll'j 

d cl d'~ ~ 31 ~ I I ~ ~ & ~ I ~ 
~ eJ'lHY'U eJ~'IJ eJ~ 'j l-W" fl'l5(J~ 1 'U eJ~ 'ill fl~ eJ..:j (J 'U eJ(J'lJ 'U fl" eJ~ 'Yl 'ff ~ 'ill fl'W'U 'l5 ~ llJ eJ m ~ 1 ~ fl"..:jlJ 1 'ff'W 'U 'il ~ 

'" '" '" 
" " ;1l111i~ l' 'lJ U'Yl ~'W" 'illflll 'j ~~ ~~WI'IJ eJ~ 1" fllJlfl~ 'U fI lllJ'ff..:j 'IJ eJ..:j fl ~ eJ~ 'il ~ ~'U eJV n'lJ'IJ'U l~ n1 ~ N 

'" cu cu cu 

cl flQ.I d' 
- l~'W1i'illJ'WrreJ~'lJl (Double leg depth jumps) 

d rlv " <d 

- lfl'W1i'illJ'W'lJll~Vl (Single leg depth jumps) 

':'11 'j) d" 1 'j), 'I 'j) '" '" 
- fll'jHflfll(J'lJeJfl'l5 (Box drill) flUflfll'j ~'lf'ffeJ~'lJl 'lJllfl(J'J 'ff"'lJ'lJlll"~ 

m~ 1flflfl~tllJ (Double leg, single leg, single leg alternate and straddle jumps) 

- m~1flfll'Ull'Ul'jl'lJ (Bounding ) l1J'U'VilNfl~n!'Ufll'jlf1~eJ'U'hn'l'Ull'Ul'jl'lJ 

~l(JfI1llJl~l 1fl(Jllfl~'il~1~'j~(J~'Yll~lJlflflll 30 llJ~'j 1~Url 

- m~ 1~fl l'U11'Ul'jl'lJrrr;l'lJ'lJl (Alternate leg bounds) 

- m~ 1flfl l'U11'Ul'jl'lJU'lJ'lJ~rrlJ~rrl'U (Combination leg bounds) 

- m~ 1fl~1'Ull'U'J'jl'lJ'ffeJ~'lJl (Double leg bounds) 

- m~ 1flfl l'U11'Ul'jl'lJ'lJll~(Jl (Single leg bounds) 

" I '" " " 

'lJ'UYl 5 fll'jtleJflU'lJ'lJ 11lmmlJfll'jNfl'Wr;l(J 1tlllJ~~fl ij'lJ'U\'leJ'U 16 'lJ'Ul9leJ'U ~~ij 

- ~~~fll'j'ri'ill'jrul'Yll~1i'l'U~l~fll(J l1i'l1rl 

" 
4) 111 mmlJfll'j NflfllllJll~..:jll'j ~'lJeJ~fl~llJliieJ '1 'UlJ'il'il1J'U . 

d 
7) fll'j'Ulfll'il'lJ 

" . 
1flv'ri'ill)ru l'illmlV"~lflVfl 1 'U'lJ'UYl 1 

- ~~~fll'j'ri'ill'jrull1i'l1rl 

8) 'lfiifl'IJeJ~fiwl 

9) 'lil~nm'IJeJ~fll'jNfl 

10) fllllWlJ'lJeJ~ hhumlJNfl 



" , 
1~VYj~1'HU1~lm1VCl~aflV~ lu~'WVi 2 

- fil'l1'W~ hhUfl'HJ 1~mi 

12) ~l'Wl'W'Ua .:r)'W~l.rnfll'W 1 i1U~lt1 
':::1 ... OJ 

- m~lu'W 1 23 l1 'j'f) 4 1'W 

13) l'W~l.rnfl 

- m~I~'W 1'W.u'W'V1{ UCl~'WtP1bY1J~ 

14) U~lJ1w'Ua-1fll'jNfl 
" , " ...:90 Q.ld"Q.lQ.I~ 

- mJ1Vm~1'Wl'Wm -1'V11'V11bYlJr--lbY'W'W 

" 31 , OJ 

'WaVf1J1 80 fI'j-1 

" 120 - 160 flf~ 

" 
lJ1flfll1 160 flf~ 

15) fll1lJ'\1'Ufl'Ut)~fll'jNfl 
, 

~1 

~1~'WO~U1'W flCl1~ 

U1'WflClN 

U 1'W fl Cl1~ ~'W O~bY ~ 
'" 

d 
'lmfl (Shock intensity) 

16) ihfi'1J'Ut)~ fll'j Nfl 

~lfl~lV 1Ul11V1fl 

~lfl~ 11 Ul11bY ~ 
'" 

~1 

bY~lJ1fl 
'" 
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U~::w~ w 1 ::mm !:mL~UI1I1::!.tll.l1~1~LI1!'LU~~1~ b L~tl,ttt~U,ttVl.L r;t~Qn. LfAl v-£ ~Ltln.UlA.n::w 
~ ~ ~ 

~!. mlb tlM.ll~Q::o,Q rt1~ lll1~::!. tl b ulAn:: w~!.n ~Ul VI. b LIAU !.~rtm 1 rJQM.U~ !.LUrtUUo,u . { If" 1'1 If 1'0 b(fi 0 'b' 1'0 P 't7 

UtIMlmlrmM.UHtLUN~l\,rU!'QI\, 
'0;7 I'b I~ F=1 " 

tln.ULrt~rJlbUQtA1!. ::m1 Q tlmLQU~Qn.U QQt ~~rJrJ VI. nLU 
r F?',P P 'P ;''' 1'0 'P 

uLo,~~l~tlL~~12M.~Qn.,!1.JI,rJl :: !.~~ b !.LurJ~l tl~-~rJ(lVl.1!.o,~tfb b !.LUtl b l:!J:.LrtLQrtLtl<!tlM.QI1,ttQ!.LU 
. ~ 

tllJ1U~~rtml rJ12M.ur;.J:.LUrt!.Wo,~ L~I1M. (886{ '"[B l;:) J;:)4:>!;:)[QlP!tulPS) ::ml<!::m1 fQlbmI11lA.[EJl. 

~ QM R.U~!.L UU L 0, !b VI. 1. tlt~ LM ~u,tt tl b Q !:1rtL ~ U ~ Q n. tlL ~ L ~!. L U 11~ tlQ~ Vl.1L~ 11£ rtQrJ ~ tlIJ1 
~ . 

~lb tlQ-~rJrJVl.no,~t~Qn.::mR.UQtl' tUI tlQQl<!1!.LUtlrT.1U!.~rt1QlrJQM.UM!.LUrt!.Wo,U ·v 1;71'0 P ",6 ltt t?' JPb t'b I&.. tr 
T ~ • 

~1 ~~o, tlil'~!bmLUtll. 

.to !.LUtlLl:!Q~E~ 1 ~ llt~mLtl<!L!.~grJt~~tlQ~l<!1!.LU~Qn.::mR.u12~rJl rJL~l:!!.LrtLQ~ 1/~ U,ttVl.Lr;trJt~ . . ~ 

ur;. !.LUL~U~ llt ~mLtl<!L!.~g~ l.~::mR.u12tl b~.!:lg~~Q~::o,u ~~rt1Q 1 rJ12M.ur;. !.LUrt!.Wo,~ .£ 

fuu 1 tltQLMU~Q n.::m R.UQI1U tlQrt VI. 1~lblA.tlQQl<!nLU~Qn. I b I P 1'0 1'0 t?' f"F' If 

~tfb~QQ~t ~ mLtl<!L !.~grt~1 ::m1ULrt~ !.l1UQQ!'LU tlIJ1~~U ~~rtm 1 rJ12M.tl,tt~~ ~QM.tVl.1 tlQ~l<!l!.LU 
. ~. 

~Qn.~tfb~~Q ~~ VI.:: 0, u,tt VI. Lp~~U,tt Vl.LprJt ~ ur;.!. L U 11~ tl~~ ~1~ tlQ!J VI. 1 ~ tl Q¥ l<!1!. L U ~Q n. ~t!f> 

~Q::o,~::rJ::!.tl b ~Qt~mLtl<!L!.~g~QH11tlQ~ !.LU!:ftL ::o,u ~~rtm 1 rJ12M.Ur;.!.LUrt!. wo,~ ·z 
rtrJ!} 19M.1:: !.~rtL~U ,ttVl.L r;trJt~ 

~ 

Ur;.!.lUL~U~~L Q !:mL~ut-12M.::Qm!. mtl~~J:.Lu!.LU tlt~L !.~grt~mJ:.LrtLQ~l, L~tl,ttu~~rtml rJ12M. 
~ . ~ 

Ur;.!.LU~Qn.::mR.u12ur;.!.lU~Qn.::mR.u12tll, L~I1M. (~86{ '·[B l;:) U;:)U!:>[)\BH) ::ml<!::Qn tltlll!;tl<!.Im 

~Qn.L R.U~ !.LUULo, rJt~Q!:mL~u~12M.L tl~~!.LUtllJ'~~ t ~1~t!.H~Q~ mUQQ!.LUtl,tt~~ U,ttVl.Lr;trJt~ 
" " ~ 

ur;. !.LUL~UUL rt~!} 1:: u w::mR.u12 tll.~.!:lg~~Q~:: o,u ~~rt1Q 1 rJ12M.ur;. !.LUrt!. wo,~ . { 

Utl.Mt'QlfJt1M.UHtLUt-QI\,~QI\, 
~ rb Is;. J:7 " 

O£ 
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" 
f11111fHY 'n.t11'U 'U V.:J ~h ,:m 1 I'J 1 ~ l'J~llJ ~ 9hnHHl 'Util ~ 3-1 0 fl~" f)f lJ'I.J 'U hjiJm ~ Helm.:J • 

• ", I I 

1~'U'Yhl1mhH f11ril'U ci1.:J'Uv.:J11.:Jf11I'JVin!'U f)~llm1 vVi-nl'H'W 1Vim VI'J~r;y:: 1 'V'If)llel::'U1 ril'Uf1111 ~ 
" " " IlJ~c)f'U 11 v m.J 'U f111lJ'H tJ f) 'U V .:JllJ~c)f'U 11 V "V.:J lJJl'Yi tI.:J'V'I vlPlv f111 Vl\PJJ'U 1'V'1~.:J f) ~ llJl'U V 'U vf111l f)tJ 'U 

~mHu::f1111f1~v'U l'Hl1J1.:Jmh.:Jv.:J lJJr;y1lJ1Hl1~f11111f)'V'I~1'J lVllJ~~f) 1~ 

4, fll1m1lJf11111f)'V'I~ tI~vllJ\91~ f)iJfll1lJ~ltl~ 1 'U 19l'1'U f111 11.1' ml~V'U f)~ 11 (Feedback) 'il1f) 

, " 
f11111f) 119l' 111f)f111-cY11111'Yhl1f)~1'Ul'U 89 'Yh Vill'U::'l111~1'J'l5 (Chu, 1992) 'V'I11111Vitl.:J 12 'Vill'VhtJ'U 

'" 
I )I I I 

Vir;y11J1() 1M' H"~v'U f)~11 111f)f)n 11f) 119l' 1'lf'U ~ 1'U l'Uflf .:JViiYlJ ~r;y 'H~vnCl1ViI ~1 'U f11nJ B,j~ lllPllJJ 

" " .. 
'i;'( llJ 11 () 1M' H" ~ v 'U f) ~ 11 1 'U 19l'1 'U 'V'I ~ .:J f) "llJ 1 {j v 119l' 111 'U f) 11 ,j B,j~ 11 IPl " :: fI f.:J 'U v.:J 'Vi 111 f) tJ 'U 

" " , 
'V'I~.:J f)~llJl{jvl1::iJ~ll'Yh 1'H 11JJmjj v'U tl11 f11111f)19l' 1I'J'l11'H tJ f)Vi 'i;'(11J11 () 'Yl1111~1'U v.:Jfll1lJ 'HtJ f) 1 'U 

" f)11,j BiJulPlel:: fI f.:J '11 V.:J 'Vi 111f) 119l' 11~ 11 f11111f)'V'I ~ I'J 1 VllJ ~ ~ f) 1 'U 11 1.:J 'Vi 1 11:: r;y1lJn () 1~ f111lJ ~.:J'IJ ti.:J 
" f)l1 ,j B,j~ 119l' 11 IPl n d~J 'U f) 111M' H" ~ v 'U f) ~ 11 I Vi I'J.:J 1 ~ m! v I'J 1 'Vi 1 tJ 'U f) 1111 f) 'V'I ~ I'J 1 v IlJ ~ ~ f) ~ .:J 

1111 tl111'i;'(jjv'U 11f)f1'U\91111v~ 
, .. 

5, fl'il f) 11lJ f) 111Jf)'V'I ~ I'J 1 v IlJ ~ ~ f) 11:: ~ V.:J,j B ,j~1 'U ~f)'fJ ru::Vi 1 ~ii\9111f111lJ I~ 1 ~.:J;!.:J tJ 'U 

d d~J " t .di" : Q.1 m1lJ11'IJ.:JU1.:J'Yllf)~'IJ'U 11::'U vI'Jf)11f111 ~f)~ lt1'Ul'H 'U f) 

" ,,, 
L 'V'I~ til VllJ~ ~ f)I ~'U f111-n 1.:J 1'U '11 V.:J f)~ llJ 1 i1 v 1 'U ~ f)'fJ ru::Vi f) ~ llJl {j v'H fllPll111111f111lJtl11 

~ & Cit ,~ t d"" IV ,,~ t 

l'V'1lJ'IJ 'U L 'U'l51.:J 'i;'('U '1 vtl1.:J 11fll11 11 ellmlJfllt1f111'H fl~ I'll v.:J f)Cl1lJl'U vll1111f111lJtl11Ml".:Jvtl1.:J 

l~lJ~I'Vi1J 'U -nllM' Ifl~ f111 ~ v11 r;y'U v.:J ~ v V'U vf)m {j vi) 1 'U 111 ~ ~ 111 ~11 tlf) 1111 ~ ~ f)cMVfl ~.:J 1~ 'U 
'" 

"" • .1 d ".d "" d.d '1 ' dt "" • .1 d ".d d • I "" 
11n elf)9I'YllJfll1lJl11'Yl "lfl L 'U 11.:J f)1 tI 1 'V'I11:: l11'U 11n" f)9I'YllJ ~~ U 1:: 'i;'(1'U ~ ~ 1~ til (Monosynaptic 

reflex) 
, .. 

2, fll1m 1lJf)1111f)'V'I ~ til VllJ ~ ~ f) Vi 'HI 'U fin 11f) ril'U ci 1.:J'IJ v.:J11.:J f)lt1 1 fltll ~'l11'H tJ f) 1 'U 

)I )I ,., " ,., 

'l11'HtJ f)lPll (Relative strength) l1.:J 'Ul 'U f111 m:: 1~~".:J~~'U tJ'U 11:: i~f11fl'Yl~'V'Iel 'il1f)11 H~.:J~~'UV.:J 
, .. , 

h f) 19l'1 tI ~Vi iJ 'l11'H tJ f)~ 11 'Yll tl'UlllPl f111lJ 11 ~.:J 11 1.:J 1 JJ l'Vlltl 'U n iJJ f111 m:: 1 ~ fl".:J 111f) f) ci V.:J Vi iJ 
'" 

, " 
f111lJ11~.:J11 1.:JViiYlJVl'U TItl11'l11'HtJf)~1-cY1'Hf mY1'U ciN'lJv.:J 11.:Jf)1l'Jn'H 1 il9l' 11 1f) f111 'Ylfl'i;'(v11 

I ~ fld ~ IV' : cv I Q.I j.I 'jI: OJ cv <V ~ , 

fIl'H 'U.:JV11 WlJ'lJV.:Jf111 tlf)'Ul'H 'U f)'Yllll11 f)'U 1'H 'U f) tlv~ 1 11" 1'H 11 ~ 1 tI'U 1'H'U f)~ 1 fl.:J'U 'U fIl'U v.:J f111lJ 
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, >I " 

II ~ --111 'j --1 Vi if lJ TI lJ .£ n lJ tJ 111 11 fl ~ 11lJ 'Vl1--1,j ~ ,j~ 11 ~ l1lJ 1 V ~ -:] fl11lJ ~ llJ 1 'j tlllJ fl1 'j V fl tJ 111 11 fl vi 111lJ fl 
", lSi. I " 

tJ 111 11 fl V eJ ~ 1 L ~ 11llJ f) I vi 1 '\J eJ --1 tJ 111 11 fl ~ 1 q; -:] 11 ~ t lllJ ~ 1 t 0 '\J Vi tJ 1 L,j 1 ~ t ,j~ V lJ t Vi V lJ fl11lJ II ~ -:] t I 'j -:] 

'j~l1';h--1lJflfl(;1 L~ 
q 

, >I , 

3. fi 11 fl'j ';) lJ fll 'j 1Ifl 'YHl V 1 eJIlJ~ 1 fl Vi 1 ~llJ fll 'j 1ImhlJ lJ lJ '\J eJ--1 ~ 1--1 fll v11 lJ 1 fl V'Yl 1 L,j 11~ 1 ~ 
>I , , 

tlJ ~ ci'U lJ eJ" '\JlJ 1fl 3-10 fil t'l fl1lJ t lllJ tJ 111 11 flllJ fll 'j 1Iflq; --1 nii.,j' eJ ~ 1 nfl ~ H Vi L liii Ll1 ~ ~t'l'Vl1--1 
q 

" sJ" ", 

1'Yl V1ff1 ~~ {m 'j eJ --11lJ 11 lJ ~llJ 1) tll ~tJ 111 11 fl~ 1t lllJ tJ 111 11 fltl 'VllJ L ~ U~ t lllJ tJ 111 11 fl ~ Tn 'j eJ--11lJ 
>I ,>I 

~lvjjeJlm~I;11 L~un vi1~'Uyj'U(Push up) U(;1~ fll'jl11fi1fl11lJU~--1U 'j --1 Vi iflJTIlJ,r nlJtJ 1l111fl~ln'l11 
>I " 

i ~ 111flfl11lJ~llJ 1) tlllJ fll'j VfltJll111 flvi 1'U eJlJ~lJ lJlJ ~111 --1 i ~tlllJ nlvi1~ 11'lfl.Jt~V1n'U 

d ~ rI ... 1 .d 0 Q.I.c::t c. ~ 'll)" I d 
fl11lJI'j 1 llJlJ eJ--1fllJ'j ~ fl eJlJ'Vl ~lflty'\JeJ--1 flWll1" 1 V'lflJ ~ l1 'j eJeJ11l fl 011 l~ 11fl11lJl 'j 111~ 

lfifl~'U i~111flfll'jl1~U(;1~flmtJ~1'\JeJ--1fl~llJlifeJ~'jl~t~1 l~eJlfl~eJlJ i l11~ 1--1fl1tJ i ,jrilihl1lJ1tJ 11llJ .. 
fl11lJ~llJ1'j tl'Vll--1 flltJ~1 ~fll'j lfl~ eJlJ ~ 1 ~tJ 1 ~l1m"j' eJtJ~~~ Im~ i~'j~ V~'Vl1--1lJ1fl~~~ 

q q 

>I 

ff11~.u lHty1~.u (2536) i~UU--1fl11lJl~leJeJfltlllJ 3 ,j'j~lJ)'Vl ~--1U 

>I , , 

3. fl11lJl~ 11lJ fll'j ~~fflJ 111~--111~iiff --11 r 1mm ~ I'i'lJ l1lJ ~--1 fll'j ~~ fflJ 1111fl fteJlJ i l11 
q 

Q.I d rI Q.I q QJ rI 1Il" I rI d ~"Q.I ~ 
'lffffl~ l1'lfU'Vi'YltJ U(;1~fl(;1tJ1 ,j1(;1~11lilJ (2536) 1~lllJ--1eJ--1fl,j'j~fleJlJ'\JeJ--1fl11lJl'j111 fl--1'U .. 

o " ~.:& I ~ Cl .d "~~,, ~d 
1. 111lJ1lJmlJltJflmlJllJeJCJf--111lJ--1eJeJfltU'U 2 'lflJ~ ~llJ~'\JeJ--1flmlJllJeJ fleJ fl"llJl'UeJ~'\J11 

" " " I ""'d 1 ""'d ?t ,,"'do 0'1" i" II "~fl r:l1lJllJ eJ ~II~ --1 ~tJ fl" 1lJ IlJ eJ ~lIfl--11 U 'U flt'lllJ IlJ eJ'Vl 'Vl 1--1 1lJ 'VllJ 'Vl1lJ 'Vl1 111 eJeJflll H fl 'j ~ tJ~ 

>I , >I 

leJ 1'lf'U ~ U H I'i' 1lJ 'Vl1lJ ~ --1 "l (tJ 111 11 fl ~ 1--1 fll V~ lJ I eJ --1) t'lflJ f) W1,j 'j ~ lfl'Yl fl'j ~ 1 fl fll'T 1 eJljj eJ iitJ 1l'T 11 fl 
, .. , 

mci1--1IYilJ (tJ 11111 fl'\J eJ--1U 'j --1l'i'llJ) ljjeJeJ eJflll'j --11'i' 1lJ 'Yl1lJ ~ --111 dh 111' fl11lJ 1 ~ 1(;1 ~ (;1--1 fll'j lIflfl11lJl ~ 1 .. 
~ Cl d Q.I l.d I ~ d " 'jI 

11--1fl1'j ~flfl11lJ U'\J --1ll'j --11lJ eJ~ 'j l~llJ 'Yl'Vi eJll1:JJl~ I 'Vl1lJ lJ 1'Vi,;) 1~fl11lJl 'j 111 ~ (;1fl (;1--1l11fl~ eJ--1~llJ 'VlllJ 
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~'Jrllh:;fHnHhrlUJ'\H) 'Jfll1 ~\PJJlJ 1,H1Jlh 'Jfll1lJt 111lJ f)n 1 fl~ ~ 1 111111 ~fll1 1'1 fi ~ 
u • 

Q " d ov)/jI~.:k d 03./ .o:::S<v lllQl ," 

011 l~nJ~11'Jfll1lJl1'U'J111 'JU(l::;O1(l'11 11 f)mlJllJ~ <1f'J'il::;w;'l(l'Yll1 ml1 'Jtl1J tllJl'Yll~ 'J~11lJl1~(l::;01l 
I I Y ," I 

'U ~'J fll1 1'J1VilJlJlf) ~lJ Vi 1111 'lfl'J ti' 111lJ fll 1 1'1 tl11~ lJ 'U U1::; l~ til fllJ 'lI1Vl Vi lH)~ 1 1fll1lJt 11 

" , 
fl1Jfl11lJ~llJ'VI1lJ 1lJ t i.J111J1J~ 1'1'1 ~ '11 ~lJ oWlJ! llJ rl1rl tyVi 'il::; 'lI1t1~\PJJ lJ 11~~ lJ ~~ 1'Jfl11lJl1 ~'J11 1 '1 

" . . , 
.... 9 y... y '" '" "" d Y d 9 '" '" 9 y", 

11(l:; fll (l '1 L 11 f)1J f) (lllJllJ m'Vi m 'VilJ 'U flfll1lJ ~llJl 1 tl 'VI 1 '1 m lJ fl11lJt n b lJ fll 1 1 fl (l ~lJ L 111 b 11 f)1J 

11f)f)W1 (1lJ~1 'VI~'Jli11:;, 2545) 

m1lJl~11~lJflU1 ~lJ,j'~~~llJ11tloW\PJJlJ1 ~~ 1'Jl~~lJ111~i.Ji' 1Ji.J1 '11 11ti' 1111.u1~lJ i¢l¢l1V011 . . 
~fl 1::; 1J 1J fll1 1If) 1 111 ~lJ i i.J ~ V1 'Jtl f) ~ ~ '111 (l::; 1 ~ lJ i i.J ~ VN ~ m cl ~.:J fflJoW lJ i' fl lJ hi -;hl1 f) f)W1 'il::; iJ 

'U 

" . 
1i.J~1.:J ffflri1lJ mtl tJ 111 11 f) ri1lJ ~ '1 'I11mll3'11~011ci1t1'Y1~fl~f)fjU1::;'VI1.:JoWlJ li m 1lJ11~fl~1.:JfllJlJ1 
cu q '" q 

1 0 Q d .d" cd GJ3I~ J QJ QJ "131 31' , 
fl tlO11lJ fl flmlJ 'VI flfllJ ~llJ 1 1 tl 'VI 'il::; ~1 1.:Jfl11lJl 11 b l11f)fl'UlJ fl1J ~ 11 tl'J b fl 11lJ 11 fll1 m V 'VI ~fl'VI1'J . 

Q.I dd'" Q.I "" ,J,dd let 
'VilJ li m 1 lJ 1J 1'Ji.J 1::; fll 1 'VII fl V1'Utl.:J f)1J 1m '1 ~1 1'1 fl (lllJllJ ~ <1f.:J lJ ~ (l~ tl'U ~ fl11lJ ~llJl1 tl ~.:J ~fl 

• 'U • 

'VI N~ llJ fl11lJl11tlVD1.:J nmlJ 11~ ~(l'U tl.:J fll1 lIfl~ i ¢l fffl ri1lJ tl fl~ tl~ 1'I1lJ 1::; ~lJ n~llJl 1 tl i.Ji' 1Ji.J 1.:J 
'U 'U • 

, "" 
li.J~VlJ11 i.J(l'JfJru ~lJ,j'~11(l::; ~flfjru:;1'il'Vi 1::;'U tl'Jl~lJ 1t1f)~llJ Iii tl i ¢l1'lflJ fllJ ~.:Jl1lJ fll1 lIfl ~ .:Jl~lJ '1111 'il 

o QJ d.:::l oCIt,.<::::it, I Q.I cd.c::. Q.I ~ 
~1f1ty'VIlJ1J'VI1J1'V111(l::; tl'VIli'Vi (l~tlO11'Vi\PJJlJlfl11lJl 11(1 'il 1 ty m ::;1J1lJ 1 ~ lJ , 2541) 

l'il~ty m:;1J1lJi'mJ (2541) i¢lfl~11~'Jfl11lJfflJ~lJi'fllJ'Utl.:Jfl11lJ11~'J11H fl11lJ111111(l::; 

" 'Vi~n:;ltJfl H~'Jij 
'I .,j '" "'.1 y y yd. ~ Y '" '" d ~ 1. b lJ fll1 lfl (l tllJ 1'111 IlJ 'U 1.:J 'I1lJ 1fl1Vfl11lJt 1 1'il111J lJ ~ tl.:J mfl'tI'Vi (l.:Jlm:; fl11lJ11 'U.:J11 H l1JlJ 

tl.:Jrli.J 1:; fl tl1Jrl1rlty 11 f)f)W1~iJ 11 ~fl11lJ 11 ~.:Jm.:J lVi tI.:J tlV1':]1~ tl1 11~'U 1fl'Vi ~'J 1::; 1 tJfl ~ ~ 11~lJ ~tl.:J 1'* 

1lJ 011 tltlfll9i1'111 m i.J~VlJ ~ ,:]'111:; llJ 01 1 i.J i'1Jl ~ 1f111lJl111lJ 01 1 lfl~ tllJ i 'I11~(l nfl tl fl11lJ 111~lJ llJ 

I " I '" I " 

0111,:] 1::; V:; fflJ ili ~ l'yilVifl11 19i'Jl1lJ llJ fln 11 moW tl~\PJJlJ 1fl11lJl111lJ fll 1 1,:] ~ 11 ~lJ ~ tl':] l.u lJ 'Vl'JllJ 

" , 
'Vi~':]fl~llJ1 ii tl'U1~"tlfl 'illJ fl11lJfflJoWlJ i'llJ 011 lf1 il tllJ 1'111 

llJ fll1 lIflfl11lJt11'il::;,j''Jlnfl ~(l~~~fl~tl.:] lIflllJ'lf1':]11 1 f)'I1~':] 'ill fl~l1 flf)w1tlmllJ ~ l.:Jflltl . . 
'Vi~tllJ11~1 ilifl11 rJfl'l1~'J'I11 tl~tl'il1fl1 i.JmmlJ lIflmi1':]~lJ 011 ~flllJ'Uru:;~l1 flf)w1tlvllJ ~m'Vi~ 

'U 

, " , 

tijtltl~1~tllJ11 1 .:]l1lJ ili'lf1V llJ fll1~ \PJJlJ 1f111lJ 111 Iii tl':]1l1 fl ili ~llJl1 tll '*fl'm 11 ~ ,:]111 tlfl11lJl11 
1)1 I I , 

"'l 'J"'lfl'U tl'J ~ lJ1tl':] llJ fln 1,:] i ¢l Vflvl'J v'Jlli ~llJl 1 tl Vi 'il::; lVilJfl11lJ tl111m::; fl11lJt 111lJ fll 1 ti'111l1' 11,:] 
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~flllru::1~tI~1 '1 ~hJ'UU.:Jfl11lJl~1Cl1'OUU 'H)Ufli~1~U 3 ll"j::lfl'Vl i~uri fl 1 1lJl~11U 

fll"j~.:J mllJl~11ufll"jlf1~e:Jui111 U~::fl11lJl~11ufll"j 1~\PH)1J 

L fll"j l1flfl11lJl~1 1 Ufll"j~.:J~e:J.:Jl1fl1'U 14 m1lJumJflf.:Ju~:: e:Je:JflU "j .:Jl~lJ~ 1'lfU ~-:Jl~ 11~lJ~ 
I " SI 

30 - 80 1lJ\Pl"j 5 - 1 0 1l1tn "j::Wll-:Jll1t11l1l1flfl1"j~fl~UU~ 1.:JflltlYJU19l1 .umhfity~e:J.:J~e:JtI111mle:JtI 
" 

111 fll"jl1fl'Vi~e:JlJl1flll :: l'lfU fll"jl~tI.:J~fl'Y'l\Pl1Je:J~ 1Jl~1fl\Pl1Je:J~ fll"j~-:JI~11.ulillv.:Jll "j:: \Pl 11~e:J 
'U , 'U 

, y 

fll"j ViH 114 ~.:J ~~ II~ ~ e:J'l uv1 14 ~ ~ l1 'V'I e:Jll1lJl:: l'lfU f)1 "j vi m.h 11 U fl fll "j ~ ~ fl9l'e:J.n'Y'l1J e:J ~ 
CIJ q CIJ q cu 

" " 
1 

"l ~ ~ ';;'II v d V "'I -'I V V ~ 131 
fll"jfl".i:: ~~ Lfl~ ~'lUU fll"jf'lfllUUfl11lJll'U'lU"j'l'Ue:J.:Jfl~llJIUe:J 'O.:J\Ple:JUIUU~flllru::'Ue:J'lfll"j 'l5 

" ,y 

1 
d '.1 v v ":'11 'Iv. v • ~ '" -'I ''Iv 

'llU lJ flW1U\Pl ~::lJ "j:: Ifl 'Vl~ 1t111 ~:: '0:: \Pl U 'l Hfl 11 'I'll'll 14 \Pl1U 'Vl1U 14 I'll 14 fll'V'llJ 'UU mflfl 11fll"j 'l5 'llU 

3. " 
fI 11lJ I~J 1 14 flU 1~\Pl tl1Jfll"j 19l~ffuh~lJ tl Vfl1J 

'U 

'" , ';;'II cl 1 1 v -'I v ';;'II .;. "'1 v cl 
'Vlflll::'Ue:J'lU\Pl~::1JflfI~ fll"jf'lflfl11lJL"j1 Uf)1"j \Pl\Pltl1J 'O'lfl1"j'O::\Pltl'lf'lflfll"jlfl~tllJ'Vl 111n 

q 

" 19l~ fflJ 1 '0 1~\Plu1J i~~ l1fll1 flll:: 1 ,r~dYtiritlu 1~tll1fl '0 1 fl~ 1t1' 11111tllfl L'lflJ fll"j l1fll1flll:: L,j e:J'l~lJ 

, ":'11 1 vv~ v~ , 1 vv~ v~ v fll<;';;'IlflLLfl3i~~~"'l'Vl"'''lfl <1 \Pll'l'l fll"jHfl 11~'Oflfll"jUfllJty111'llti '1 11~'OflllfllJty111m'V'l1::l1Ul d f'I lJ,!:!" U I 

Lm::~e:J'lI9l~fflJ 1 'O~"jJ~L~1utl'1Jty111~ci1JcU'e:JlJ~'Vi1J'O~ 'l 'I 14 fll"j lciul1~ml'ti'l'1llJ \PlllJihl9l1J 

fll "j 11 fl U 1J 1J 'Vi ~ tiL e:J IlJ \Pl ~ fl L II 14 fll "j I ~ lJ fI 1 llJ IL ~ 'l U "j 'l 'U e:J 'l fl ~ llJ l,i e:J ~ 'l fi ~ fllJ L ~ e:J 1l1lJ 1 

I I " " 

(Improve speed) ~JlJfl1J 111".iLlfl".i lJl1flfllJ'l 9f'lU~~:: '1lU\Ple:JU'Ue:J'lfll"j l1fl'Vi~tl1 mlJ\Pl~ fl UU"j 1lJ 11 
.J ..:!:I Q,I ..::i " I d Q,I I d d ,,': 
9l''l'U1J1U fll"j tI~ \Pl 1 (Pre-stretching) 1\Pl "j tllJ'Vi "j e:JlJ fl e:JU 'Vl '0:: 11 ~\Pl 1 e:J e:J flU "j 'l e:JtIl-:JL\PllJ 'Vl 'U e:J'l flmlJL 14 e:J 

L~e:JUfll"j LfI~UU i 11 J~~U'l 'I-tifh~'lfl11lJlL ~'lU "j 'l\Pl ~U~ 'OUfl11lJLjJ~ 'l~~ 'IlJlL~~:: ,r'l11 1:: 'UU'lfll"j 
" q 

. "v" 
llB11~'lllJ fll"j 11flL'WlJfil~'lfl11lJU~'lU "j 'l'Ue:J'lfl~ llJlU U~1t1i~fi'lflcilJij f1J"j1l1ml1fl 2 flf 'l~U 

ff'll ~ 1,1 lL~::fI 1"j 1 -rnfl fl1JU fl OW1~ ii ~lJ"j "j tl fll'Vi ~ l'l fll tI~lJ1J "j wrri tI'l 'Vi e:J11 ~ e:J1l1m 1 -tifl1JU flO Wl 
<u 

, y 

1 14 lUI~tlJfl1JYiiifll"j l1fl~Jtl1l1'l1U fl 

fl11lJflciu.:JUflciTle:J'l i 1L llu U'lr111"j ::fle:J1J~U illU'U e:J-:J~lJ"j "j tlfll'V'l'Vll'lflltl~iifl11mhfiUJ 
d U 

, , " 
u~::Lllu1J'il,rtlrllfit1!~e:Jfll"j Lciu OW1'l5U~~N'l 9f'l~l1iiflJ1lJflcie:J'IlLficiTje:J'I i 1~U 14 'il::ri '1rm'lf1t1 'I,r 

fll"j LfI~e:JlJ i 11 1'1 14 ~tllU fll"j WOWl i~ e:Jvl'liill"j :: ff'Vln fll'V'l ilil1'il::lllu fll"j Ifl ~ UU i l1J 'IlJ ~flllru:: 
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, $I '" 

'1Je).:Jf1l'Ji.:J VlJ m~ 1~~ l1 V~ l1 ~tJf1ri eJl1 ~ ell1,l1Jl1 ~fl~lri'W ~lV~'J.:JoU urn.:J 1 'W'lJtu:;Yilfl~eJ'WYi hJnu 
q '" . . " 

~flU 1 ('(If) ~U eJ ~ l1 ~ eJl fl ~ eJ'W Yi JI 1 vil 1 1 iJ ri 1 fl 1 llJ fl ri eJ.:J It fI ri 11 eJ.:J I lir 'W 1 tl 'W fl 1 llJ 11 11 'W f) 1'J l1 1 
'" " " . 
n11 m 'J lJ 1~'l 1'W 'J:; v:; llftleJ'W il'W eJtJ 1.:J rQ U 'VH1 'W11~:; iiiJ 'J:; iY'Ylll fll'V'l 1lJ fll'J 11..J.:J 'IllJ rhnir 'W ~Yiii 

'" 

fIJ1lJ 'lJ f)'V'I ~ eJ.:J elfJ1.:J1J1 f) 1 'W eJ.:J r1 iJ 'J:; fleJ'lJ ~ 1 ~ Vl oU eJ.:J n'lJfl 1 llJ fl ri eJ.:J II fl ri lleJ.:J 11 11:; ii vl'Cl l1 11,r 'IJ 1~ 

fIJ1lJflrieJ.:Jill llim:;rQum:;m.:J~eJfll'J l11n11m nJ~N'lllJ n111~'JiJ'J:; ~11'W 91.:J 11:;l11111'In~fll1lJ 

l~eJ.:J,*leJ111ii r-l~f)'J :;'Yl'lJl1 11 ,rlliiJ ~ eJ~ilv Il~:;ln~eJlJ~ 'J 1V 1lJ f)1'Jl11n11 f) 'J 'JlJ~1.:J'l1J11 ~V~lV 
" 

lJeJf)111f)U llJl~" lfllJ'Yl (Kent M., 1994) lJl1,rfll1lJl1lJ1Vfll1lJflrieJ.:Jllflril1eJ.:Jll HfleJ 

fll1lJ (,(llJ1'Jfl1lJ fl1'J liJ~VlJVlfl''Yl1.:J 'IJ eJ.:J ~ 1.:Jf)lVeJV1.:J'J 1~11 1 1 ~v lli I-ffVf) 1'J 'Yl'J .:J ill ~.:J~lJ eJvn'lJ'V'I ir.:J 
'" " " f)~llJli1 eJ nmiJ Bin V1 f) 1) l1 1.:J1lJ iJ 'J:; ('(llJ nlJ 'IJ eJ.:Jf)~llJli1eJ ll~:; fll1lJel eJlJ il l'IJeJ.:J~ l.:Jf1lV 

'lJ"lJYll~ (Bloomfield, 1994) flri1111 fll1lJflrieJ.:Jllflril1eJ.:Jll fleJ rillJiJ'J~f)eJ'lJ~ff1r1U1 
'" u 

1lJ f1l'J Ifl~eJlJ ~eJV1.:J'J 1~11 1 f) 1'J I iJ~ VlJ Vlfl''Yl1.:J'IJ eJ.:J~ 1.:Jf1lVeJV1.:J 'J 1~111 1 ~w llil-ffVf1l'J'Yl'J .:Jill 

'lJ'J11"J (Brown, 2000) flri1111 f111lJflrieJ.:J11f1ril1eJ.:JIl fleJ fll1lJ(,(11J1'Jfl1lJfll'Jl~.:J 
. " . 

f111lJ111 fll'J'!i:; ~ eJfI 11lJl1 1 fll 'J I U~ VlJ Vlfl''Yll.:JeJV1.:J 'Jl~11 Tn.:J V.:J1 f)'lJ l(,(lJ~ "'lJeJ.:J~ 1.:J fllV 1 ~vYi 
q 

fIJ1lJ111 lli"~,,.:J 

mlJ~ lJ ln11f)" (2524) I JI fl ri 1 l().:Jfl 11lJ fI rieJ.:J llfl ril1eJ.:J I III ~:; fll1lJillJ~lJ £ 11 ll~ f1l'J 1Jf) 
q q 

'j) : '" ~ I d 1-1 'j) '" "" "1 'j) I dId 
~lVlJ1l1lJf)11:;f)mmUlJ ('(llJ l1lJ.:J'lJeJ.:J 1JmmlJ('('J l.:J('(m 'J flfll'Vi'IJeJ.:JlJ flf)W1 !~eJV1.:J'Jl~I'Jl 1I~f) 

. " . 
v.:Jiimlf)l1mmhlJ iifl 11lJltlfeJ 11 fll'J 1JflVmJ1l1-W fll1 11 ,rln~fll1lJl tlfeJ.:J'*l l11ftl Vfll1lJflrit).:J1I fI ri 1 

'" " . 
1eJ.:J Il'IJeJ.:Jir f)f)W1 II~ f1l'J fYf)'lJ 1 eJV N ,,:; lU V~ I JI;ll1'll1lJ 11fll1lJ 1 tlfeJ.:J'*1 ijl JlI tllJ r-l"1 -ffVlJ 1111f)f1l'J 

" . 
1Jf)JllVtJ ll1ir f) 11'Cl:;R llil-ffV 1lJl~ eJ.:J'IJ eJ·.:Jfl 11lJfI ri eJ.:Jllfl ri lleJ.:J 1 lUf)JI lV 

11 ~'Vi" f)~ lml~.:J (2548) L JI ('('J Ul ~ tn nu eJ.:J r1 iJ 'J:; fleJ 'lJ llJ fll 'J 1J f)fl 1 11.Jfl ri eJ.:J II fI ri 11 eJ.:J 11 
q q 

" . 
1. f)1 'J l1 1.:J llJ iJ'J:; "('(llJ nlJ 'IJ eJ.:J 'J:; U'lJ iJ 'J:; ('(1'1'111" ~ fl ~ llJl i1 eJ cJ1.:J fl1'J l1 1.:J llJ ~ llJnlJ 'IJ eJ.:J 

fl~llJlifeJ 1lJ f1l'J IfI~eJlJ I l1 lllU'lJ 1 ~ll 'lJ'lJl1 ct.:J~.:J ~ 11 tllJ~eJn11m 'JlJJlJ'l 

I " I Y I Y 

f1l'JYiii'Viir.:J f)~ llJ 1i1 eJYi~ir lJ 11:; 'lhm-wlJfI 11lJfI ri eJ.:JU flri lleJ.:J 11 1'Vi'J 1:; fl~llJ1 i1 eJiill'J.:JlJ 1f) 

1lJ fll'J ~ 11 ~ ('(llJ1'J fleJeJflll'J.:J Ifl ~ eJlJ ~ 111 f) 11~ l1 ct.:J I iJ V.:J U f)'il~l1,j.:J I JI eJV1.:J 'J l~ 11 1 1 ~Vfll'J Ifl ~ eJlJ ~ 
q q 

eJV1.:J'J 1~11 l~eJ.:J 1 '*'Viir.:J f)~ llJI ci' eJlJ 1 f) l~eJ ~ 11:; l1 V~ l1 ~ eJliJ~ VlJ Vlfl''Yl1.:J 'lJeJ.:J ~ 1.:J f) 1V II" ~ 1lJ f) 1'J I ~.:J 
q 

fl 11lJII1 111 ~ eJ fll'J vi .:J ill eJ eJ fll iJoU1.:J l1.u 1 J lJ ~ eJ.:J eJlrlV'V'I ir.:J f) ~ llJl if eJll~ fll'J ~ 11:; L JI'Vi ir.:J f) ~ llJI if eJ 
q 

~ 'jJ.d d d" ')J d CLI ')J ,J \f) 'dcl 0 'jI ,;. 

lJlJ ~eJ.:JlJfI 11lJII 'IJ.:JII'J.:J II~:; fI 11lJ 1 'J l~ lV m lJ'V'I".:JflftllJllJ eJ !lJ~ f) 11:; 'Yl11l1 fll'J fI 1'lJ fllJ 11 'J.:Jm eJV 
q 
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G ~I v"," , .J.d IIJ ~ , v d'.J 
fll llJ l'l 11 u'U fI tu ~lJ1J \9l ~1'U 'l1 'U ~'Vl b ~lJ 1 ~ 1 fl f11'l f.l1tJ'Vl tI ~ 'Vl HVi 'U 1J fl'l 'llJ tl C'l ~ tI fl ~1'U 'l1 '\.J ~ . . 

y • 

L~ lJl~lfl f11'lI~ tJ'U l' 'l1 ~ tlf11 'lllfll ~'U 1tJfl cr llJI i1 tI'lflJ I9l Type II ii1J'Vl1J l'Vl'l1lhYi ~ 1J ~~'lftl1J i 'U ~ 1 '\.J 

d d..di "1 3J .J ~ d Q.I U, v' cl Cl QJ 

fI'J1lJI'l'JIIC'l~fI'J1lJll'U~m ~ 9f~I~'U tJflC'lllJl'U tI'li'UI9l'U ~llJlHl'l1 ~\9l'J b~ e:JtJ1~'l'J~I'l 'J llC'l~1I 'l ~\9l~\9l'J 

'l1~tlm ~I,j~ L~~~~~~llJ1'l f).yh~l'U L~~1 'U'lh~'l~tJ ~ l1C'll hllfl'U 2 'U1-n .. . 
y • 

fI'J1lJI ~ TU 'Ulll'U'l.h 1flU fll'l ci'-n II ~~ ~ () ~fI 11lJ -fflJ~ 'U,j 'U tI ~fll 'll1N 1'U 'l.h ~ ~1 '\.J n'U 'U tI~ 
~ .J t ~ QJ 4 o,,- Cl dll'l"~" d YOQ,l 

'l ~ 1J 1Jth ~ ~1'Y111 C'l ~ fl C'lllJ I'U tI flC'll lfl tI fll'l 'Y'l Wl 'U 1'Vl ~ ~ m1 'l1l fll9l fI 11lJ I'll 1 ~ 'U 'U \9l tI ~ I 'l tJ'U 'l C'll\9l1J .. 
", " So' " 

oU'U \9l tI'U 'U tI~ f11'l1 fI ~ tI'U L'l1 'J'U tI~~ 1~ f11 tI fI 'J1lJ I ~ 'J'U tI ~'U l'U 'U ~'U mJn1JfI 'J llJ II ~ ~ 11 'l ~ 'Ue:J~ flcr llJI14 tI .. 
y " " y ~ , & d" Q.I Q.J" ~ 

\9l'U 'U119l1'U'l1'U1 (Quadriceps) llC'l~flC'lllJl'U tI'U e:J~ (Calf) 9f~lJ~l'U 'li'Jtl1 'U fl l'l'Y'l Wl'U 1'Y'l C'l~flC'lllJI 'U tI i 'U 

y • y 

'l1cttlYl'U~P'U i 'Utll'l Ntlfll1lJflritl~llflri'Jle:J~! 'J~~~tI~Nfl'l.JB,r~f11'llfl~tI'U L 'l1TU '\.J '1 mh~ 
y -: -: I " did 0 & I ~ 'III"'" od od " tltl\9ltl~9f111 C'l ~9f11C'll 11C'l~ ~ 'JtlfI 'J1lJ1 'l 'J 1lC'l~ tl tI'U 'YI ~ ~ 'Vl1fll 'l ~fltl tl1~ 'U 'U b ~ \9l tI~lJ f11'l119l'l tllJ'Y'l 'l e:JlJ .. 

1 ~ " Q.I QJ tI ".f d i~ ' & 1",q Q.I 0 

'UI'l tI~'UtI~fll'l ~'ll~fI 'J1lJ~lJ'Y'l'U li'U tI~ tlC'lllJl'U tI'Vl ~~ 'li ~ 1'U fll'l ~tl 'l1lfll9l'YItl'l:l~llC'l~fI lllJ'lf1'U 1ty 

.,; vi" d "0 Q.I d ".: 1 ~ ~ 
I 'Y'ltl'Y'lWl'U 1 'U 19l1'Ufi 11lJ l'l 'Jfll'l ~'l1~ fllC'l ~ 11C'l ~fI 1 llJ II 'U ~ II 'l ~'\J e:J~tl C'lllJl 'U tI 'l1 'Y'l 'l tllJ 1 ~ tIlll 'Y'l1~ 

" I I , .. 

tlcr1lJlih.llj'~ i'l1tY '1 -n~lll1'U~tlfll'llfl~tI'U-n'UtI~~l~flltl(~lJfffl~ IHtlfl~'U{ 2526) ctmJtu~'UtI~ 

fl1'llfl~tI'U 1 'l1'J~I~tlln1Jm1lJflritl~llfirilltl~! 1 I~llri fl1':i'l1~'U~l (Pivoting) 1 'UlJl~lfl\9l1JtlC'l fll'l 

"'1 :1 d.J .,; I.?: .J'~ i~ 'l1C'l1Jl1C'ltl 'UyJ\9l1JtlC'lllC'l~fll':ifl'l~ 1~~fI1 'Ufl'lCVI1 9f~f11'llflC'le:J'U 'l11'Vl~'l1lJ~'U\9ltl~ 'lffll':ifl'J1JfllJ . . 
, ," I 

~1~tl1t111 C'l~ tl1':i IU ~ tI'U Vi ff'YI1~e:J el1~ 'l 1~1 ~ 'J 11 tl'l:l ~ i 'U tl1'llfl ~ tI 1 'l1 'JI 'l1 rilU ~llJ1':i tl-n ~~ u ~1JU':i ~ i ~ . 
• y • 

1~tlfll'l Nm1' \9l~ ~ ~e:Jn'U i U I~ tltI'l fln tltltJ 1'l1 U tl'lhtlln tI'Jn1JfI 'J1lJfI ri tI~ U fI ri 'Jltl~ '1 'J 119l tltln 

~Wl'U l~lJ':i ':i tlfll'Y'l 'UtI~tlcr llJ l.cr tI ~~11I'U ril'U ~lf1ty I C tI~~ 1tl ~~ 'lhtl1 'U fll':i ~Wl 'U 1f111lJU ~~m ~ 

Y, • 

'Utltl~lfliilfl'lf1 'Y'lC'l~1~~ (2548) i1~!~tlri1'Jfltll1 flnNtllYltl~Wl'U1f111lJflritl~llfiril .. 
y " y 

ltl~! 1 U 'U ~ 1111 'U ~ tI~~ Wl'U 1 i 'U 'l1 C'l1 tI ril'U ~ 1 tln'U 11 ~ i'U ri l'U 'U tI ~ fI 1 llJ II ~ ~ U ':i ~ 'U tI ~ tl cr llJ 114 eJllC'l ~ 
",.,,,, I " 

'Y'lct~'UtI~tlcr1lJli1' tI 1 I9ltll1~~tI~ril'U ii ~ tI~111fll'l Ntlfl 'J1J~n'U ! U 1~ tI-niifl'J1lJU ~~m ~'U tI~ tl crllJl i1' tI .. 
y ". 

11I'U YI'U J 1'U G1U flnW1 i II iifll1lJ U ~ ~ II ':i ~ 111 'U YI'U J 1'U U cr lel tllJ ~ 1J fll'l Nfl-n'l1 U tlll C'l~ til 'J'U 1'U Ill! ~ 
.c:::t ~ QJ 0 i"Q d "1"~ .&" I Q.I "1" .:9 ~ Q.I 

tlfl'YI ~tJ~ til ~'YI1 'l1ltl~ fll'l1J1 ~ I ~1J 1 ~ 'YI~ i 'U 'U tu~ ~fl9ftllJ II C'l ~ fll 'lll 'U ~'U 'U 1 I9l i'U fll'l ~fll'Y'l tI'U'Y'l Wl'U 1 

" " " " QJ "4!t d 'j) ~ Q.I 0 "1 911 ~I" 0 Q.I 

'Y'l C'l ~ tl C'lllJ I'U tHI C'l ~ fI 1 llJ U 'U ~ U H '\J tI ~ tl C'lllJ I'U e:J 'U '\.J ~ llJ n tl 'Vl1 1 ~ I9l tI fll ':i H tl ~ 1 tI 'U 111 'U tlU C'l ~ 

fll':iNm~cttJ 1eJ1lJ\9l~tl 
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~ , v 

'l1fffl~ UC't~ n't.W1 (2536) 1~flrilJ~.:]1J11~tJ'YiijHC'tm~Yl1J~~fll1lJflri~ ,mflri ':r:i~.:] l) 11~.:]ij 
" 

v 

'tJ 'U 111 ':i iJ ~ 1 .:J tl C't ~ 111 '11 iT fl 'tJ ~ .:] iT fl n W 1 ij fl 1 llJ -ell if ill ~ ~ bY lJ ':i ':i () 11 1 'W Yl1 .:] fl1 tI ~ 1 'U 
... u 

fll1lJflri~.:]tl flriT:l~':] 11 fl'U ~ij ':i iJ~ 1,:] H~lJ bY':]lJ flijfl 11lJflri~.:] tl flriT:l~':] 1 lU' mH'l1'U l~tnn1Jfl'U ~ 
'" " 

" • Y I 

e1'1'Ul~{J'Yiijfll1lJbY ':]'tJ'U 111flm.:]uC't~ijfl~llJlC~Vitl~.:Jtl':i ':]11~ijfll1lJflri~':]UflriT:l~.:J 1 l~f)'",h mll.:J 1 ':i 
" 

~\Pl1lJ1J11 ~tI~l'U ':iiJ~ 1,:] ~flfj W~ ~V.:]ij'li' ~ tlflll'U l'W':i 1~fll1lJflri~.:JUflri 11fl':] 11J 'U ~'U mln1Jfll':i l1fl " ... 

, ~ ~ 

l~ fll1 ~ijfll1lJfl ri~.:] Ufl ri11~.:J 1 llYi lJ~'U 11'U~':] mtl 12 11 1 'U 'l11':]~ ~111fliJiJ':i ~lJlW 3 11 . 
, ~ , 

fllllJflri.:JUflri11~,:] 1 111~ 1lilYilJ~'U u~m 1111~ C'tllC't.:]U 1,:]111 m~ tI~Vi11':] fllm~1J 1\Pll ~ l~·h'U' iJU~l 
" ." . 

fl 1 llJ fl ri ~.:J II fl ri 11 ~.:J 1 liT 'U 11~ l Yi lJ ~ 'U ~ V1':] ~1 "1 11 'U 1 \Pll ~ 'U ~1 '11 t1i fl 1 llJ fl ri ~.:] II fl ri 11~':] 11 11 ~ 11lJ 
~ , 

C't1lC't.:j l~fl'l11t1iT 'Uiifll1lJflri~.:jllflri11~.:j 1 llJ1flfl11l~ fl~m1i.:jlYl tI.:jl~flU' ~tI1lj~'l11.:jmtlv.:jU' ~tI~'U~.:j 
" u • 

itl'\1l1lJbY11U~'I1~.:j ~lfli'U '11 UlJbY11 1 iJu~ 1~'l11t1~~ijfl 11lJflri~.:jUfl ri 11~.:j 1 llJ 1flfl11~'\1ru.:jlJ1fl __ q 'U qJ CI 

~ 

3. flll~111'11iTmn'U 
~ , , 

111'11 iT flIPllVilJlmn'U 1 iJ ~~ii HC't 111 tI\Pl ':i .:J'Vi11 11'fll1lJflri~.:jUfl ri 11~.:j 1 lC'tll C't.:j 111 tI~~lYi lJU':i.:j 
, ~ 

l ~ fltl1 11' n1J~ 1.:j flltlUC't~ ril'U ~ 1.:J"1 'tJ ~.:j ~ 1.:j flltl'Vi 11M' fl 1 llJ l~ 11 'U fll ':i 'I111'fl l'tl~.:j fl ~ llJl C~C'tll C't.:j fll ':i 

liJ~tI'UVift'Yll.:j fll':i lfl~~'U 1 '11 1~.:j~1C't.:j 
.,; ~ 

4. fll1lJllJ~tlm 
~ ~ ~ 

fl lllJ fl ri~.:j U fl ri 1 1~.:j 1 1 ~ 1 fftlfll':i 'Vi 1.:j 1'U 'tJ ~.:j flri lJ fl ~ llJ l C ~ ~.:j iT 'U 01 fl ri lJ fl ~ llJ l C mn fl . . 
fll1lJlrltltl~1 ~.:jl~'U ~ .:j~~ l.:jflltl\Pltl1JbY'U ~.:j~~fll':i l1flflltl'l1 ~.:jfll':i l1fli'U ffll~.:j~~.:jiifll'J'Wfl~~'U . 
fll':i'W fl~tl'U ~ lli lYl tI.:j'W~ llilYltl.:ju~ ~~1 ~'U m ~ 1J l'U fll':i~ 'Vi 11 11' ~ l.:jfllmrltltl~ 1 ~ 1flfll'J l1m~ tl 

~ , ~ 

1H'1J'fll 1 11' fl~1Jfi'U rifffll'Wl~lJ 1~l'Yi1iT'U u~ v.:j'Vi 11M' fflJ'J H)fll'W~ 1.:j fll tI~ WJ'U llYilJ~'U lJlflfl111.J fl~ 
" 

.,.. " I • 

I -=i 0 QJ OJ 'JI 1 9J ..:!I d CIt. ~ Y ~I.c::t, 1- I 
(Over compensation) \Pltl.:j1'UYlYl111.:j'U'U mfl'.llJflmlJl'U~Yllflllfll1lJllJ~tlm~lflfll':iHmfl'U u 11~ 

I I I " 

ij HC't \Pl 'J.:j~ ~ ':i ~ 1J1JiJ':i ~ ff1Yl-ff.:j.:j 1'U Vi ~~ -ff.:j.:j 1 'U 1 11' fl~ llJl C ~'Vi 1.:j 1'U U'U ~ ~ ri.:j HC't ~.:j fl 11lJ fl ri ~.:j Ufl ri 1 

1tl.:j 1 1 'Vi 11M' iJ'J ~~Yl~ 111'W1 'U ril'U lb ~ fl~1J~ H"1 'tJ ~.:jfll1lJfl ri~.:j Ufl ri11~.:j 11 U'U 1~un 
~ " 

fl 11lJ ff1lJl ':i () 1 'U fll':i l ~.:j fl 11lJ l ~ 1 'W ~.:j 'J ~ l iJ 11 'tJ tl.:j fl ~ llHC ~'tI1 fl 11lJ l fl i1 tl'U Vi U 1J1J ~ ~'U 'fl 1'tJ~.:j 
~ 

ff~ 1 'Wfl UC't~fllnl1.:j1'U lh~ ff1'U fl'U 'tItl.:j ':i~1J1JiJ'J ~ ff1YlUC't~fl~llJlC~ ijiJ':i ~ ~'Yl ~ fll'WC'tflC't.:j 

5. ':i~tI~nm1'Ufll'Jl1fl~tllJ 
~ 

'\1lJ1t1~.:j fl1':i 'Vi 11 11' ~ 1.:j fl1 tliJ 511~ n ~ fl':i ':i lJiT 'U "1 11 ~ ~ 1 11' ~ 1.:j fl1 til ~ii 1 ~fl1 ff'Vi1.:J 1'U lJ 1flfl11 

... 1 CIt..c::t 0 q 'JI Q .d Q..I o.ck d9 'JIGl .:9" ~ jJ cv 

ufl\Pl lJ HC'tYl1 ! 'I1lflll fll ':i liJC't tI'Uu iJC't.:j'W WJ'U 1 fll':i Yll.:j 1'U 9!'.:jn tI~ nmYl ! '15 ! 'U fll ':i Hfl9!'~lJ'U ~~\Pltl.:j ~ 11 
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fj} ~ d 0931 ~ 
'CI'fIll~ "9HllJlfl'U" (Over tra ining) ~~1JHrI'Vll !'I1'C1'lJ'j 'HlfllYi'Vll.:JflltJl'Cl'tJ1JrI.:J 

" 
fll'j Nfll~Yi,r~1JviL~'Ufll'j l~'I1l'l1ir fl'f1l'tltJ.:]~ l.:Jflltl 11r1~U'j .:J~.:J~~'UtJ.:J lrIfl L~'U11 H~l'U 1 'U 

'II 

I :II I • I ", 

fll'jtJtJfl11HL~tJm~ 1~~~'U lui 'U11'Ul~.:J l~tlfll'j V'U'lJ'U flritJ.:JYiflll1J'CI' .:JYifil'l1'U ~ ~lflir'U m~ 1~~ 
'U 

, " , 
i'U fll'j f1fl1:1 lLntlln'Ufll'j Nfll~Yi,r ~1Jvii 'U'lh.:J 11 'j fl ir 'U 'Vl N 19iLlt1~ i ~ii.:J l'U 1~ tJYi'W~ ().:J Hri 

'U 

" 'j~'U1J1h~'CI'l'Vlfl"'l1JLiitJ'UtJ.:Jirfln'Vn l~tl11'U~'I1lilfll'jli'flll1J'CI'.:J'j~'I1il.:J 75 L9i'U~L1Jm ()~ 115 
'U 

" "" ... 
L9i'U~L1Jm ~lfl'U'U 

" 
11tJ h L'lf'Un (Verhoshanski , 1968) i~11 u.:Jthfi''U'')'U 'UtJ.:J fln NflYi ~ tI 1 tlLlJ~ 1 fltJ tJfllll'U 3 

, 
.do .d I cr'''l QJ ~ Q.I 

'j~tJ~'Vl 1 L'jtlfll11)~m)'j !'VlL9i'lf'U (Amortization) 'I1'j1)'j~tI~~~9i'U11'j.:J (Force 
'U 

.:9 ~ ~ d" ~ I d 
absorption) 9i .:JLfl~'U'U ~lflHrlfll'j I'll tJtI~flmlJL'U tJtl1.:J'j 1~1 'j 1 

, " y 

'j~tJ~Yi 2 1~tlfli1 'j~tI~iJBf11tJ1~'U'f11 (Reactive recovery) fl"'llJLiitJm~vi1UH 

iJ B f11 tl11Yi tJvi 1Lf1~fll1lJ 1 ~ 11 L 'U 1~.:J 1~ lJ ~ 'U 

1 d III ~ , <9 ' 'I "011 d 0'... 0'"" ... 
111) 'j1'lf'Ufl(Verhoshanski, 1969) !~flmltl.:Jfll1lJ,!.:J'U1).:J11'Vl'U! 'U fll'j Hfll~Yili ~lJ'W'Vl'j~~'U 

80 19i'U ~llJ~'j ~ i~lJ1~ .:Jfll1lJL ~ 1'C1'.:J 'CI'~ l'U fll 'j L iJ~ tI'U fll'j'l1 ~'f11'U1).:J fl"'llJ 1,1 tlL1 'U'U fll1lJ till 
'U • 

, y " 

L-WlJ~'U 1~'Ufll'j'l1~'f1111'U'Ufll1lJtl11"~rI.:J l'Ul.:J~'j1'l1Vtl~-~'U Url~fll1lJ'CI'.:J 110 L9i'U~LlJ~'j i'Ufll'j 
'" 

" " CL.I d Y a "1 Q QQ.I 

Yi~'U1fll1lJU'U.:JUH,!-:j,,!~'U1).:JflmlJL'U1)U'U'U !~'U1lJfl (Maximum dynamic strength) 'U1)fl~lfl'UtJ.:J 

" .J " y 

1~U'U~,.j1i11,jfll'jm~ 1~~ lJlflfli1 40 fli'.:J ~1)fll'jNfl'l1'U-:jfli'-:j Url~1,jlJ1flfli1 2 fli'.:J~tJ~iJ~lM 
"" " I" ril'Ufll'j-Wfl~'Ufl"'llJ1iitJ'j~'I1i1-:j19i~ ir'Uy'h1~1~tJfll'j 1-:j~1)flf1-:j1'U1"1~1)lJl 111) h1'lf'Un 11"~ 'Yll 

tl1'U(Verhoshanski and Tatyan, 1983) 1 ~ vi 1 fll'j 1~ tJl iJ~ tI'ULYi tI'U ir fl n vn 3 fl ~ lJ Yi'U ilL~Yi,r~lJviii 
ClJ d d I ~I y : Q.I & "Q.I d 

fll 'j 'W ~'U 1'U 1)-:j fll1lJ 1'j 111" ~ fllllJ 11 'U -:j 11 'j -:j lJ 1 fl flll fll 'j Hfl~ 1 tI 'U I'll 'U fl 9i -:j 'CI'tJ~ fl rI tJ-:j fl'U tJfl'l1 m tJ 

-:j1'U1~tJl'U'CI''I1i'iHHlJ1fll11''~tI 1 'jiJ .. . 
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'fl ~ 'lf~ U'fl~~l'Wl'W'lf~~eJf)1 ·;tNnU~'fl~fl:j hn 1fl1 (Novkov, 1987) U'W ~ \.h)1f111lJbY~~L'I1lJ1~ bYlJ . . '" 
" 

rl11111J'\.hrn1nlo1l70 fn'fln1lJ ii~ 90 fihn 1 lJ ~ eJ 70 19fU~llJl'I".i ril'Wfll1lJbY~ 50 1"lf'U~llJl'I'j lj .. 
,.. y, • I 

m1lJ1l1m~ bYlJrl11111J U 1m! nlo1l 100 fi1 'fln 1 lJ111 eJ lJ1 nn -:lTQ f)1'j 1 .ufll1lJ bY ~-Yi\9'hnl1IYieJ 'lhtl 
'" 

, 1 ell ~ ":'!I" G .... G 
flll111fll1lJ\l-:J'lJ8-:JU'n,\Wl:: VlVI'n '11 &'1-mn H fUVI'YHHI lJ'Y'f (Peter Lord, Ms, Phillip 

Campagna 1997) 

1. fll1lJbY -:J'\JeJ-:JUl'l'W m ~ l~~~ti'W 1 MI~ lJl9i''W~ 20 1"lf'W~LlJl'I'j h1' nrilJIo11m.h~1JnmlJ 1ii~ '" . . " 
()nl9i'eJ~ 19i'1t1f)1'j m ~ 1 ~~'fl~ 'il1nUl'l'W 'WreJlJ fl1Jf)1'j vm~l L'I11t1~U '\J'U 'Yi ~bYeJ~~l~ 11l~ 1'W 11~~ 1~ tI 
'" 

" 
3. iMnrilJlo1leJV1~m~ 1~~ 5 fl1~ U~T1~fll1lJbY~ . '" 

,.., JI , 

4. 'il1m!'W 1 MrWlJfll 1lJ bY ~'\JeJ~LL l'l'W~'W 1 1l-Yi'fl~ I 0 L"lf'W~llJl'I'j U~1~11fll1lJbY-:J'j~~1Jl~.yh;1 .. .. .. 

" 
f)1'j 1Jn'W~tll mlJl'I~n~lt1U1m!n(Plyometric trammg with weight) 1~'Wf)1'jnlJn'W i 'U 

~mHU~~L~'W 'jllU1J1Jl1i1~'\JeJ~f)1'j 1Jn'W~tll mlJl'I~n LI~H'Jll1'1.1n 'il1nm tI'WeJnr¥ilJl~111l1~tlf)1'j .. 
" " & 

ll1JnU 1'11'1.1 n 30% '\J tl~fll1lJll~ ~ LL 'j ~ bY ~ bY~ '\JeJ~ n~ llJ l-UeJ"lf ~ H'fl n1'j l~ tI'W1J 11lj H'fl'Vl1l M'W~ ~ .. . 
" I" " 

n~ 1lJl-U tl'\J11VilJ~'Wmn nl1nn 1Jn~lt1U 111 U n111 eJf)1 'j 1Jn'W ~tll mlJl'I ~ n tlV1-:Jl~ til (Wilson et 

" 
al. , 1993) 1 ~tlbY1m'j ()1Jn'Yi~ril'W 1J'W '\JeJ~ ~ 1~f)1t1 Ll'fl ~ ril'Wri1~ '\J eJ~ ~ 1~ f)1 tI 1'li'W ril'W 1J'W '\JeJ~ ~ 1~ f)lt1 

l~nn1Jm1J'W'lfl'W'jbY (Bench press) hltll~lfl~eJ~jjeJ'W~tl1eJllJl'I~n L'Wll1eJ{ 9fbYL~lJ 
" 

(P1yometric power system) U'fl ~ ril'W ri1~'\J eJ~ ~ Nf)1t11 ~f)1'j 1Jf1bYflleJ'Yl ~lJ..{~ ltiU 1'11'1.1 n 

(Squat jump training with weight) ~~f)1'j 1Jn'W~tllmlJl'I~n~lt1'\.fll1'1.1mf'Wlj~eJ~ln~ l'Wl~tl~ 
" '\JeJ~l'll'Y1l~f)1'j 1Jn ~~iJtllJ 1 ~1 'W f)1'j 1Jnn~ 1lJ1-UeJril'Wri N'\JeJ~~ 1~ f)1t1mnnl1 

"" ~" 11]"" &" 1 'Wll'1lJ 11'fl~ lmllJeJ'j (Newton and Kraeme r, 1994) !l'Im~()~f)1'jfl'W'W1J'\JeJ~mL'W n~l1'fl~ 

. " " d I <v 3) ~ Q Q.I" ~ 
mu~ (Kaneko et al. , 1983) 'Yl'W1Jl1 'W'fl~nmlJl'WeJ~~'l~Ln~'il1nf)1'j'l1~l'Il'\Jtl~nmlJL'WeJl11J1Jfll1lJ 

" ". 
tl1l~'W 'fl~ 11'1t1f)1".i 1Jn~lt1U 111'1.1 n-Yil ~fl l 1lJl1'1.1 n 30 % '\J eJ~fll1lJl1~~11 'J ~bY ~bYl'I ~1t1fll1lJ1~ lmn .. . 
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. v V 
d 1 QJ 'j/ C:t. oQ, Q.I 'j/ ~ 

and McCully, J 986) 'YlVi LJ 11 Vi ~ ~ 0 mlJ t'U fl ~ -:] 'lfl t fWl1) 10111 1 11 fl \9l 1'U fl-:] 0 mlJ t'U flLt LJ LJfl 11lW1 1 

~fl~~ LflVf111 l1m1'1mf111iTo~i i'fl 11lJ 11 iT f1 30 % 'Ufl-:]fl11lJtt~-:]Lt 1 -:]ff -:] fffl fl11lJt~ 1'Ufl~f111 mlf1 
'U • 

v 
31 .d .:::11 .... 1 cl 

m-:]'Ufl-:]flmlJt'Ufl1)~lJmlJ1~lJlru 30 % 'Ufl-:]fld1lJt11ff-:]fffl 
'U • 

'U flfl 1) 1 ou" V~ ij f11 1 flOfj 1 ~'U "1 ~ t ~ V 1.u el'l n mf 111 iTo ~ i i'i 'U 01111 fl ~ ~ i i'J 111 iT O~ i i' 
v 

~l-:]n'U1,j i'Uf111110mrVLfltlJ\9l~m1'1vvi1fffl1fl'Yl~m.fiT'U ffL\9l'U U~~flru~ (2003) 1~flOfj1 
• v 

lnV1nmm'Ufl~ 1 RM i'Uf11ni1fffl1fl'Yl LtLJLJVfl'fl1Ltli'1m~ Lflfl"h.lll'UY) Lt~~LtLJLJVfl'fl1rl'1-1HLtli'1 
• ,)1" tI 

m~ 1flfl flH~'Ufl-1~~~l1 1~1)10f111 l1fl ~LJ ':l1~~~l1 1~ 1) 1 f1f11'j l1ml~fffl~LtLJLJiT'U 1)~lf)fl~lJ ilJfl11lJ 
'U 

• I ," • I 

OJ C:t. ~ d. ,., CIt & & lit" 0 I q ~I ~ ..:::.. 
11lJO 10% 'Ufl~ lRM U~~1)~~fl~~l'jflvtlJfllJLt'j~\9lllJL~lJlJlO'UlJ 1)-1I~HllJ~lJ111IlJf11'jHm~m~lJ 

d .d ~GJ" OJ ~.J.d & 

fl11lJU'U~UH~~'lflfl1'j'Yl'il~11lJ l'lffl11lJ11lJf1,j'j~lJlru 10 % 'Ufl~ lRM U~~t~lJ'UlJt'jflV'l 'illJt1-:J 
I I I " " 

40 % 'Ufl~ lRM u~~v~ 1~t~lJl~lJtnV1nLJf111fi1lJ 1ru 'I1111iTO '1lJf11111mfl1 1 l' ~~ij 

1 RM (,jfllJ~) : '" 1 : '" 
:; : '" lJ l11lJ O'Ufl~'j l~f11V lJ l11lJ m1lJ'Yl~11lJfl lJ111'U0 40 % 'Ufl~ 

(,jfl'U~) (,jfl'U~) 
v 

'I1111iTm 1lJ(,jfl'U~) 

400 200 600 240 

400 300 700 280 
~ 

• v 

1. i i'nm '1 'U f11'j l1mi1fl-WIPlJ'U 1~~ -:]f1li'llJtU flU flV 0':11 01':i 11f1'Yi~ V 1 mlJ\9l~ Ofl1LJ~01':i 110 
'U 

v 
'jJ 0 '" 

fl1V'U1'11 'U fl 
v 

2 . f)1) m 'jlJf11'j 110ij~ Ofj ru~ f111 l1f1Vi~V 1 mlJ\9l~ mtJ'U 11 ~ f1 L fl vijou 110~1V'I11'11 iT f1'lhv 

t ff~ lJ ~~ i i'.u fl~ 'U fl~ f11 1 110~ 1mf 1'11 iT fl 1 fl vi i'J1 11 iT o~ij Hmi1 i,rVi ~~oli' llJt if flr~lJ~lJ lJ 1fl~fffl . 
nLJ.ufl~'Ufl~ f11'j 110'Yi~V 1 mlJ\9l~o~ijf11'j tfl~fl'U 1 111~1V5\9l 11ff ~ u~~ij01':i d ~fl 11lJt~ 1\9l~flfl'lh~ 

'U 

. v 

3. i,r H~ i'Uf111-W1PlJ'U1fl11lJff1lJ1'jt) ilJ f11'j lfl~fl'U 1 111'Yll~nW1 '~~0':11110~1V'I11'11iT f1fl1lJ 

ULJLJ~i i'~1 1,j 11~flf11'j 110~1V'Yi~V 1 fl1lJ\9l~ mYlv-:]flvl~~~V1 . 
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>I 

1. fll)1-ti'l11'11tJfl 30 % 'tJeJ 'Hn1lJU~'1m 'HJ>~"l~H1~';nJ~'I1~hJ~m'w::'V'I~vlmlJ~~f1~ 

ul1'~~ '1U~1 Vil ll1'lf1flU) '1m::U'VlfllJ1flL-U 'tJW :: -fflJ~''''~'W ~'1 ~::lJ ~fl) 11~V'I ~ 1flfll)iJ1~1 ~Uft' '1~'W ... 
Sol )J I " 

'U eJfl~lf1tJ 'U fJ'Iyj 11l1''li1'111'' l'tJeJ'I f11) -fflJ ~ft'TI'UlVilJlJ 1f1~'U 11"::fl11lJ1 ~ 11 'W fll) 11 ~ 'I1~ft~ "'1Bf1~ 1V 

2, lJfl11lJ~ltlfl1~V1tlUVh~fl~'1 hi ft'llJl)Gl -tiVi1~fl'tJeJ'I'V'I~V 1 mlJ\9\~ fl L~'Vlflvi11~eJ'I ~lfllJ . 
SI I " • 

fll) 1 -ti'l11'11tJ fl 30 % 'tJeJ'Ifl11lJU ~'111) 'I ft' '1ft'~lVilJl.u1 11J lfl Vl 'Q 'V'I::vi 1-nlJfll) 1fl i) eJ'W -nll"~ fll) ... . 
'Vlflft'eJUfl11lJll~'111 ) '1ft''! ft'fl n ~~~fJ'I'Vl~ ft'eJU~ 1vvi 1fll) ~fl ~ 1 Vl.f1 '11 tJ flfl eJ'W ~ 'I '0:: '111 L 111 -titlUvi1~f1 ... . 

>I , >I 

~1t1'111'11 tJ mlfJ'W ~'1 '0::'1111111 i'tlUv1 1fll) ~m~~tll mlJ\9\~ fl-nl ~flft llJ1U fJfl~lJ1~ V1tl'W . 

>I , 

L fll) ~fl'V'l ~ V 1 mlJ\9\ ~ fl~ 1V'I11 '11 tJ f1l 'I1lJl~ rl1'11 f UtJ fln vn -n H1'W f11) ~flfl11lJ 11 ~ 'I 11) 'I 

>I , 

2, fll) ~fl'V'l~V 1 mlJ\9\~ fl~1mj1'11tJ fl'WlJJ'W 1fl11lJft'llJl':iGl 'Wfll) 1'1 30 llJm L~~~ft'~lrleJ • 
>I rm VU1-ntlUtlUf11) ~fl~ 1V'I11'11 tJ fl\9\ llJlI) ~ 1'V'1 ill 11 VlJU,,:: fll) ~fl'V'l ~ V 1 mlJ\9\ ~ fl 
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>I • • 

f)~ llJl {j fl'U 1'U fl':),r f) fl W11 ~ fl flf) 11 111 (l ~ 11.J~ VUl Vi VU N (l 'U fl.:) f)1 1 tJf11 (l'~ lJ 1l U U'YHl v 1 mlJ ~ ~ f)Vi ii~ fl 
>I 

'Y'I cl':) f) ~ llJ 1 {j fl 'U 1 'U fl':),r f) fl W1'iJ 1 f) f)1 1 tJ f) 11 U mJ f) ~ tl U f) 11 tJ f11 (l' ~ lJ 11 U U 'Y'I cl v 1 m lJ ~ ~ f) i i' f) ri lJ 
• 

~lmhnb ~'lf1m l1J'W,r f)flW1 11 ':)l~ V'W (l'11l~ 'ilW1(l.:) murlJlnl'Ylv1clv(~hmj'1i VlJ) ~iimv1~,d1':) . . 
>I 

14-17 iJ ~l'Wl'W 30 fl'W 'Vl~(l'flUfll1lJ11~':)ll'l':)11(l~'Wcl.:)f)~llJl{jfl'U1 nfl'Wf)11'Yl~(lfl':)11~111tJ.:)f)rilJ 
• 

flflf111J'Wf)~lJ~iifll1lJ(l'llJ11m'Vi1IVivlJtl'WI1J'W 3 f)~lJC"lm; 10 fl'W f)~lJ~ 1 tJf11IUU,jf)91I1J'Wf)~lJ 

mUfllJ f)rilJ~ 2 tJf)lIUU,jf)911m~tJf)'WclV 1mlJ~~m1,j~111(l~ 2 1'W l1(l~f)rilJ~ 3 tJf)l1UU,jf)~l1(l~ . . . 
tJf)'Y'Icltl1mlJ~~f)a,jml1(l~ 3 1'W Yi1f)1'l'Yl~(l'flUlHl.:)f)11tJf) 6 a,jm"'II(l~ 8 a,j~l'" tJ1lJl 

llfl 'l1~11 'I11ri 1m ~ v ri 1 'WI ~ V.:) IU 'W lJ 1~ 1 ~ 1'W llfl 'l1~ 11 fll1lJ 11,j 'l,j n'W 'Yl Hl~ Vl (One-way 

AN OVA) ti'1'WU11iifll1lJ11~f)~N ~':)lmVUlVivmn1lJ11~f)~1':)1~'I111.:)rillUU ~fl lfl lI(l~'Yl~(l'flU 
OJ OJ 

, .. 
fl1 'Yl (t-test) 

"'." , 
N(lf)1'l1'ilV'WU11 

1. nfl'W11(l~'I1cl.:)f)11'Vl~(lfl':) f)rilJVi 1 tJf)lIUU,jf)91ll(l~f)rilJ~ 2 tJf11(l'~lJ'Y'IclV 1flllJ~~f) . . 
a,j~ll1(l~ 21'W 11(l~f)rilJ~ 3 tJf11(l'~lJ'WclV 1mlJ~~f)a,j~111(l~ 3 1'W 'lfltl~9'lJ'W1fll1lJ11~':)l1H11(l~ . 

" I t I SI 
Q.I ,,~ I do Q.I 0 Q.I QQd cv , I d did. Q.I " ~ 

'Y'I(l.:)f)mlJl'W fl'U1flV1':)lJ'W V(l'lflUl'Vll':) (l'()~'Vl1 ~~U .05 11(l~YlUl1f)(llJ'Yl 2 lJfl1m (l VYl (l.:) f)mlJ 1'W fl'U1 
u • 

i 'W a'll~l"'~ 6 lJlf)f)11nfl'W f)11'Vl~(lfl':)flV1.:)ii,rvri1flty'VlN(l'()~~1~ ~ U .05 

2. 'I1cl.:)f)1'ltJf) 8 a'll~l'" 'llYlUfll1lJlI~f)~1.:)tl'WflV1.:)ii,rvri1flUl'Yl1.:)(l'()~~1~~U .05 f)rilJ 
u • 

(l'lJYl':)rY 19'1J'W11.nflVfl'il (2541) '~Yi1f)11flf)1J11~fl':) N(l'Ufl.:)f)11tJf)YlclV 1mlJ~~f) 1~vii' 

f)ri fl -1 1 ~ ~U fll1lJ(l'.:) ~ 1-1 tl 'W ~iJ~ fl fll1lJ (l'llJ 11 () i'W f)l1 f) 1 ~ 1 ~ ~'U fl':),r f)lfl(llri VU fl (l'lf1 V 1 ~ vii 
OJ 

(l'.:) ~ 1,:) tl'W ~ iJ ~ flfll1lJ (l'llJ 1 'l () i 'W f) 11 f) 1 ~ 1 ~ ~ 'U fl -1,r f)lfl(ll(l VU fl (l 'lf1V f) rilJ~ lfl V1':)11J 'W,r f)flW1 
OJ • 

iJ ~ 1'W 1'W 40 fl'W 'Yl~(l'flUfll1lJ (l'llJl'l () i'W f)1'l V'W m ~ 1~~11~~ ~lN,r -111~111 tJ.:),r f)flW1flflf111J'W 4 

f)rilJ f)rilJ(l~ 10 fl'W 1~Vf)1'lrilJ~lflV1-111UU~lV . . . 
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, 
fHllJ m 'lJ rUJ 'tlmtr'lIcivmm!'YlV.:Jmh-H~rn 60 'U1Yi . . 

'tlf)'W~V l~J1lJ~~f) ~fl11m,..:J 45 l"lf'U~llJ~'l fl1'lJfin'lJf)1'l'tlf) 
'" '" ,,,, '" 

1mmwmHl 60 'U TYI 

f)~lJYi 3 

,,,, '" 
1mmW'lJ~Hl 60 'Ul'Vl 

f)cilJYi 4 . 
,,,, '" 

1flC'lmtl'lJflC'l 60 'Ul'Vl 

" " , 
i tl1mi 'U f)1'l 'tlf) 8 ~'tJf11,.1 11.:J iii 'U f)1'l 'tlf)'W~ til flIlJ~ 1 f) 'il ~ 111 ii f)1 'll tl~tI'U1l'tl C'l~n 'il m 'llJlP1 C'lflf1 

'l~ tI~nm'Ufl.:J f)1'l 'tlf) 

.,,,,, , 
HC'lf)1'l1'il tI'W 'lJ '11 

1. 'I1~.:Jf)n'tlf)'W~tllfl1lJIP11f) lf1t1i~fI'11lJ{1'.:J 45 1"lf'U~llJlP1'l fI'1Ufif)1'l'tlf)'1flC'llciV'lJflC'l f11'l 
'" '" 

m ~ 1 f1f1111P1 ~ ~1 HiT.:J i'U f)1 'l 'Vlf1 {1'fl 'lJ rl fl'U lin ~ '11 ~.:J f)1 'l 'Vlf1" fl.:J ii fI '11lJ IIIP1 f) ~ 1.:J n'U mil.:J ii iT milfi' ty 

'Ym{1'il~Yi'l~~'lJ .05 

2. '11 ~ .:Jf11'l 'tlf) '1fl C'l I ci V'lJ fl" lVi tI.:J fl VHI~ tI '1 f)1 'l 'tlf)'W ~ til flllJIP11 f) 1 f1 tli ~fI '11lJ {1'.:J 45 .. 

'W'lJ ';hfiml ~ tlfI'11lJ {1'llJ1Hli 'U f)1'l V'U m ~ 1 f1 f1111P1~ ~lHiT.:J iifl'11lJIIIP1 f)~ 1.:J n'U fl Vl.:J iiiT tl'fhTlty'Yl N 

{1'il~~'l~~'lJ .05 IIn~lrlfl'Vlf1{1'fl'lJfI'11lJIIIP1f)~1.:J11J'U'llt1fi lf1t1i~1~f)1'l'Ufl.:J IP1n 1fl 'W'lJ'.hfilm~tI .. .. 

" " . 
m'lJfi f) n 'tlf)~ '1t1lJ1 '11 iT f) f)1 'l 'tlf)'W ~tll flIlJIP11 f)~'1 tll11'11 iT f)1lC'l~ f)1 'l 'tlm; .:J~m.J Yi ii~ flf)1'l ~ Wl'U 1 .. 

" 'Yi~.:J f) ~ llJ I {j fl'U 1 f) ci lJ ~ '1 fl Vl.:J Itl 'U iT f) n l'fl tl 'l ~ 111 'Yl Yi lJ'U fl.:J 1'Yl til ~ tI'W" fff)1I1 i.:J 'I1lf1 {1'lJ 'Yl'l {1'lm . . 

flflmtl'\..J 4 f)~lJ"l C'l~ 18 fI'\..J iif)~lJfI'1'lJfJlJ'tlf)1P11lJ'llf)~ f)~lJ'Ylf1"fl.:J'tlf)'Yi~tllfl1lJIP11f)fI'1'lJfJ'1lf)~'1t1 
" " 

Ul'11iTf) f)cilJ'Ylf1"fl.:J'tlf)'W~tllflllJIP11f)~'1t1Ul'11iTf) 1I"~f)cilJ'Ylf1"fl.:J'tlm;.:J~fl'\..J -nlf)U'tlf) 21'U . . 
" ~mY'll f11,.1 Itl'\..J 11m 12 ff''llf11,.1 -n 1 f)1'l 'Vl f1 {1'fl'lJ'W ~.:J 'l ~ I,J f1 'U fl.:Jf)~llJ1 {j fl'U 1 'W ~.:J fI '11lJflf1 'Yl'\..J 'Ufl.:J 

" " " f)~ llJ1{jfl'U 1 II" ~ fI'11lJII ~.:J II 'l.:J {1'.:J {1'f111 'lJ 'lJ' fll ''If 1 'Yl i1 f)'U eJ.:J f) ~ 1lJ1 {j fl'U 1191 eJU 1 '11 iT f)~ '1 rlfl'U f)U 
'" . 
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" . 
m1lJU U J'lh 1\.J U 'll'llVl1.:J1~ rJ1'lfU ~ l~9f1 u('1~vh f1lJ 1U~ V'll 11l V'll'fI 1 llJ 1WI fl ~ 1.:J'U tl.:J ~ 1111 ~ m~\.J '.I 1V 

~ 1~v'i'i~f1lJ'Yl~'fftl'll'Utl.:J~n 1tl 'l1~.:Jf1lJ'Yl~('1tl.:J 12 ffU~l'rI 'W'll ':h 
~ ~ 

" " 
1. f1lJ 1Jfl'W~V 1 tlllJ~~fl'fl 1'll~f1lJ 1Jm.J1mlfl f1lJ 1Jm'i~v 1 mlJ~~ fl~ 1v111m1fl 1W~f1lJ 

'U 

" 1Jfl1~.:J~m..l ij ~m~ tlfl1J-W\9lJ\.J 1'W ~~ '.I ~11J ~ 'U tl.:J fl ~llJ 1'U tl'U 1 1:!.l11~ fl~l.:J fl\.J tl ~ 1.:J ijir V~hfl ty'Yl N 'ffi1~ 
.d '" 
'YlJ~~'ll .05 

" 
2. f1lJ 1Jfl1~.:J~tl\.J ij ~('1~tlf1l '.I ~ \9lJ\.J 1'W ~.:J'fI 11lJtl~ 'Yl\.J 'U tl.:J fl ~ llJ1'U tl'U 1 lJl flfll1f1lJ 1Jfl'W 

" . 
~V 1tl1lJ~~m1'1m.J1'l1irfl tl~1.:JijirmY1fltyVl1~'ffi1~llJ~~'ll .05 

" 
3. fll '.I 1Jm~~~tl\.J U('1~ fll '.I 1Jfl'W ~ V 1 tl1lJ~ ~ fl'fl 1'll~ fllJ ~mi' 1v111'l1 ir fl ij ~('1~tlfll '.I 

'U 

" " ~1'lJ \.J 1f1 11lJ U ~.:J UJ.:J 'ff ~'ff~ U 'll'll 1 tl1 'If 1 'YlU fl'U tl.:J fl ~ llJ I i1 tl'U 1 ~ tl111'l1 ir ml 1 lJ 1 flfll1fll '.I 1J fl .. . 
" . 

'W~V 1tl1lJ~~fl~1V111'l1irfl tl~VJijirmhflty'YlN'ffi1~llJ~~'ll .05 

" . 
1\.J ~ '.I 'Yltl.:J 1i 1'.1 ~ (2545) 1 ~ vi1f1l '.I i,r V ~('1'Utl.:J f1l '.I ~fl1 'ff~ lJ'W ~ V 1 tl1lJ~ ~ fl~ 1v111'l1 ir flllij~ tl 

fl1J~\9lJ \.J 1'f111lJ 1~ 1'U tl~ir flnw1-w~ 'll tl ('1 ~ ~, \.J fl1J i,r VfI f.:Jif ij 'il 'fI uJ ~ 'ff ~ fi1 ~ tlfYflll1 ~Cl'U tl.:J fl1J 1Jfl . . 
" . 

l'ff~lJ'W~V 1 tl1lJ~ ~ fl~1V111'l1ir flllij~ tlf1lJ~\9lJ \.J 1f1 11lJ 1 ~ 1'U tl ~ir fl n W~ 'lltlCl 1 ~ v, i'm;lJ~1tl~1~1 ~\.J . . 
ir flnW1-W~'ll tl('1'lf1vi'YlV1~ V'W ('1fYfllll,r ~'l1l'fl 'fflJ'YlJ 'ff1fIJ ~ 1\.J 1\.J 24 fI \.J 1 ~ vvi 1f1lJ rilJ 11 'll'lln1'l1 \.J'fI . . . 
Cl~'\.Jfl~lJ 2 fl~lJ l~Url fl~lJ'Yl'flCltl~~ 1 1JflmlJUfl~uCl~1Jflfl11lJ1~1 UCl~fl~lJ'Yl~Cltl~~ 2 1Jfl 

II q q q 

" ~llJUfl~ ~flfl11lJ1~11w~1Jfl1'ff~m'i~v 1 mlJ~~ fl~1V111'l1ir n vilf1lJ 1Jn 2 l\.J~tlff'll'fll,11~\.JnCll 8 

tYU~l,1 vilfll')'Yl'fl'fftl'llfl11lJ1~1 '\.Jf1lJ~~ 27 llJm rltl\.Jf1lJ'Y1~Cltl~ 'l1~~f1lJ'Y1~Cltl~ 4 tY'll~l,1 'l1~~ 

f1lJ'Yl'flCltl~ 6 tY'llm,11ICl~'l1~~fllJ'Y1'f1Cltl~ 8 tY'll~1l,1111~Cl~i~lJli1ml~,1'Y11~'ffi1~ 1~V'l11 
. . " 

~11~ ~ V ri1\.J 11i V~ 1'll \.J lJl~ '.I]" 1\.J i1f1 '.I 1~,1 fI 11lJU 'll '.I'll n\.J 'Yl H 1~ V1U 'll'll l'fl9fl U Cl~ vi lf11J 

1m V'U1llV'llfl11lJU~fl~1'l'Utl~~lm ~ V1~\.J '.I lV~ 1 ~v' i'i~ f1lJ'Y1~ 'fftl'll'Utl'l~n Itl(Tukey a) 

~Clf1lJ i,rv'W'll11 

" 
l. 'l1~~f1lJ1Jfl1'ff~lJ'W~V 1tl1lJ~~fl~1V111'l1irfl 8 ff'll~l,1 ij~Cl~tlf1lJ~\9lJ\.Jlfl11lJl~1 (3.60 

i\.Jlll) ~fll1f1lJ1Jfl'fl11lJl~1I.wV~tl~1'lI~V1 (3 .84 i\.Jlll) tl~l'lijirmYlflty'Y1l.:J'ffi1~~J~~U .05 

" 
2. 'l1~'1f1lJ~fl1'ff~lJ'W~V 1tl1lJ~~fl~1Vl1l'l1irfl 6 ff'll~l,1 UCl~ 8 tY'll'fll,1f1lJ-W\9lJ\.Jlfl11lJl~1 

l:!.lu~n~l'1fl\.J tl~l'lijirv~hflty'Y1 N'ffi1~~J ~~'ll .05 

" . 
~tl'fl 11lJ'ffllJlJ () , \.J f1l '.I m ~ 1 'fI~ V'l'll J~ ~iJl 'ff!fl~ 'll tl ('1 'U tl'l ir m1 V\.J '.I ~~ UlJ 1i VlJfYnlll i\.J 1I1l 4 -6 

'U 

1~v'i'n~lJ~1tlcil'l~I~\.Jir flnWliJl'ff!fl~'lltlCl'lflV'Utl'l1 '.I 'll~ V\.J 'ffl~~ 'il Wl('1'l m WlJ'l11i'Y1Vl~V (~lV . . 
lJ1i VlJ) ~1\.J 1\.J 30 fI \.J 1 'fI VfllJ I~ tlflU 'll 'lli 'ill ~ 'il 'I vil f1l '.I 'Y1 'fI 'fftl'll'fI 11lJ 'ffllJ lJ (), \.J fll '.I V~ '1h ~ ~ 

" 
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Y Y 0 

Ulmn~UtI'Cl \llntT'UtL'U.:Jtltlm~'UnrilJ'Cl:; 15 fl'U l1~11lJft 2 nrilJYiln~t~(J~tl'U nrilJWJUfllJrln 
q q q q 

"" <V 0 

~'Clm11\l(Jl'lUl1 

I. 11~.:Jm1'Y1ft'Cltl.:JaD~1,1~ 4 tm:;aDft1,1~ 8 nrilJ~nn"~lJl'l~(J itltlJ~~mnU~tlUm1 . ~ 

rlnl1nfJ:;m1 m:; iflft V.:JD1 :;~U1{'('tn~u tI'Cl lJfll1lJ'Cl'1lJ11 tI 'l 'U n11 V'U m:; iflflU~:;U 'U 1~.:J m1 ~~ 
~ 

y 0 

m:; iflflU~:; U'Cl:;f111lJtt ~.:Ju 1.:J'lltl.:J n~ llJt C tI'llllJ1 nn';h nrilJfllUfllJmll.:JlJtT (J{htlUJ'Y11~ 'Cl'O~Yi 
•• u 

1~~U .05 

2. 11~.:Jm1'Y1fl'Cltl~aDfl1,1~ 4 tm:;aDft1,1~ 8 flrilJ~m'Cl'~lJl'l~(J itltlJ~~nflllJ~tllJn11 . ~ 

rlnl1nfJ:;m1 m:; iflflV.:JD1 :;~U1'Cl'tn~lJtI'Cl lJfll1lJ'Cl'llJ11 tI 'l 'U nn V'U m:; iflflU~:;U 'U 1~.:J m1~.:J 
~ 

y 0 

m~ iflflU~:; tm:;f111lJU~~U1.:J'lltl.:Jn~llJtCtI'll1lJ1nnl1ntl'Um1'Y1fl'Cltl~mj1~lJtT(J{htltym~'Cl'o~Yi 

1~~U .05 
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l~H){mJi.! (Herman, 1976) i.f1'Vi1fll'J f1 mil 1 ~tH~(nn1J ~~'IJ U'I fIl'J llm~'Vii~lJ~ 'lJU'I 
v v 

t'rflf1mll'jnrJj~~1JlJ"T11'YlfJ1~rl l~wf11'Jllm~'Vii~lJ~ ]2 fl1'1 djU~li.!lU 2 fl1'1~uihJml11i.! 
QI rI 0 d..l ~'QI'" QI"''' , J;nJfl1'l1mfl'il1i.!1i.!fl1'Jm~ lflfll'VilJ'lJi.! 2 m'lflUft'llfl1'l1 ~HlUfl 5 ft'llfl1'l1 U~~1'lffll1lJft''1'IJU'IU'Yli.! .. 

'I ":?I "'" "'" & 1 1 d 

li.!fl1'JHfl75 19fi.!flllJfl'J tm~ 110 t9fUfltlJfl'J 9f'llft'i.!U tfltl nu t'Jt'lfi.!fl (Verhosanski, 1986) 

~m fIl'Jl ~t1'Vi1J';h hilifl lllJ Ufl fl~l'l U r.i1'liJt'rmhr1' qp~ '1111'1 nUUlm~ 'I1~'1 'lJU'Ifl~ Ui.! i.! 

m~ lflflUfl~~l~t'r'l 

ij~mu{ (Miller, 1982) Lf1'f1fl'1:m~u'I ~~'lJU'If11'J llfl'Vi~t1 lmlJfl~ fl~iJ~Ufll1lJft'llJ1'J () 1 i.! 

fl1'Jm~ lflflL i.!Ui.!l~'1'IJU'I milJ~lur.i1'l~tili.! Nl'l1uit'Viff'l1tU'I lflrl 1 ~t'r flf1f"l'l:Il'l1tU'Il'lf1m fl'Vi~f1m:l1 
III "U U U 

~1i.!1i.! 24 fli.! lfltlfll'J~lJU1J1Jti1'l1Ufl~'11i.!fl~lJ ~'1'il~iJfi1m~rl'IJU'Ifl1'Jfl'j~ lflflUfl~~l~t'r'l 
v • 

tvilni.! 'il1flt'rUvl1fl1'JllU'IUumilu 2 flcilJ lfltlflcilJ-n 11lfl'Vi~t1 lmlJfl~mt1J1Jt~'Vii~lJ..{ 11i.!~U . . 
v 

ff'llflll1lili.!ldtll 8 ff'llflll11flrlfl1'Jvl1 10 fl1'1~U'ltfl ~1i.!1i.! 5 'ltflL~fll1lJ"l'l 50 19fi.!~tlJfl'J U~~ 

flcilJ~ 2 tili.! flcilJfll1JfllJ . .. 

91 ,l. 0 d r/QI rI • 91 • QI , 

fl~llJti.!U'lJ1lfltlfl1'J'Yl1tfl'ViTi'illJ'Vi (Depth jump) 'il1flmlU'I"l'l 0.6 - 1.5 tlJfl'J lflrll'l1fl'JlJfl1U£J1'1 

tili.!t'rm~t1i.!'lf1mm~'\1tYn~~1J1JTitllJf1mn m~'J~'\111'l 12 -17U lfltll~~fl1'J~lJU1J1Jti1'\1Ufl 

Cl'lli.! 6 fl~lJ lflv 4 fl~lJmfll~flciu'I"l'l 0.60,0.75, 1.22 UCl~ 1.50 tlJ~'J ~llJth~1J fl~lJ~ 5 illJ 

fi'ilfl'j'JlJ~'\1t'rfl'l t~i.!~'1fl'j~ lflfl lU'lJW~~fl~lJ~ 6 lili.!fl~lJfll1J~lJ -jllJfi'ilfl'j'JlJ~l~li.!fll'J 

v 

m~ lflfl i.fl~ 'J~'\111'lflcilJ~lUr.i1'lvi'l 6 flcilJ . . 

1J'J1l,r tlJ6l~i.! U~~ l1J~'lf (Brown, Mayhen and Boleach, 1986) 'lf1'f1mll~~'lJU'Ifl1'Jllfl 

'Vi~rl lmlJfl~ fl~Ufl1'J m~ lflflu~~ ~1'\1t'r 'I 1 i.! t'r flnWl1J1ft'lfl fl1J U Cl'l11£J'j ~ ~1J"JJ Ti VlJ f1fl'1:l1f1 Ui.! llmtl 

26 fli.! lfltlfl1'J~lJlt1J1Jti1'\1i.! fl~N 1 i.! fl~lJ'VlflClU'IUCl~ fl~lJfll1J~lJ fl~lJ'Ylfl Cl u'Illm~'Vi i~lJ~ ~1i.! li.! 



f.IMU O£ t.~'t-~f,Lu:::~l1~~l :::Wf,LULt1.~~rJt.!b:::l\ 

lA,@t.~.uL!AU ,tt1-l.q;trJ t.~Uti f,LU 111! ~11t.~U ~ IMtm 1 rJl1M,uti f,LU t1.,ttt-~ t.~,t-tf,LULt1.Itt!tftl~l1~~l :::w 
" " . tLU L t\.1tt~flt.!bt.rJ ~'t-Lr @u ~~rt1@ 1 rJ l1M,uti f,LU f,IMt, O£ t.~, t-~f,LU :::~11~~1 :::w tLUL t1.~ ~tLU 

@ ~~H ~lA,@t.~.uL!AU ,tt1-l.L !,tr:lt~u~ !:LUl)t~rtL~t.~l1U ~~rt1 @l f) l1t.wti f,LU L~I1M.rJ~tf,LU~H 

" rt~I1t.~rtUU v lA,rtuU , !" ' 

lA,@t. ~.uLlA,rJt. ~ rtL~t.~" M,rtl\!l M,~'UM 'tfi tfi,o "',0 P Ip £ lA,rtuU 
!" ' 

lA,@t.~.uL!At1. 1, U ,tt1-l.L!,tf)t.~Uti 

" 
Z lA,rtuU 

!" ' 

~rt~JM,~'Uti 1 ~rt~U 

!}t-~rt~U v t1.1;1U@@t-Lr@t.~rt~Ut-[111 ~L~rt~ 
" 8 U~f,LULlA,rJ~1lA,@t.~.uLlA,t1.1,Ut1.1-I.Lt1.rJt.~U~f,Lu:::m1Uf,~rt1@lrJ~M,U~f,LUULl\ f,~rt1 O£ t.f" 5=7 0 • I't): lEi 57 '=" 1'1) l?' P 

t-~f,LU :::~11t-~t.t1.11~~1 ~W f,LU t1.1, IHLrtL.urtLt.~~~f,LUrJ~l t.~mLt.~~~l1t-l1M,@~~~lA,@W.uL!At1.1. 

U,tt1-l.L!,tf)t.~utif,Lu:::m1U~~rtmlrJl1M,utif,LUt-@n.~H LRU~~l 0661 'surn~mM.) ¥rtf)~mt 
" . 

f,~rt1~t1.$W' 01 1 :::m1f,~rt1~t1.$W' t;,L t-~rtLt.~~}trt~JM,~'Utif,LUI11!I1f)~mf)~mp' t-~1-I. 

LM~U ,tt11£1-I.LJ:!rt.u :::LrtU'~t-~rtLt.~t1.~'t-~ t-~t. t1.11t1. 1, ~~l :::Wf,LUt1.1, IHLrtL.urtLt.~Lt1.~~Ilf,LrtL.u 

f,~rt1~t1.$W' Ot;, ~~"f,~rt1~t\.$W' O£ t-~rtLt.~~}trt~JM,~1Uti I ~t-@~~lA,rt~U L~I1M,rJ~tf,LU~H 

Ln.t-@n.t-f,"t-~l1rtLt.~~~l1 t-,ttHL~~~"~~l :::Wf,LUt-@n. 

~HI1@.u~lA, rt~I1t.~rt~Ut1.I;' £ ~rt~U f,~rt1~t1.$W' OTT :::mg~rt1~f,$W' t;,L t-~rtLt.~~}trt~JM.~,Uti 

t1.~ IZ t1.t.t1.Ll\ Z lA,t-@~~lA,rtuU f,~rt1~t1.$W' Ot;, ~~" f,~rt1~t1.$W' O£ t-~rtLt.~lA,M,rtUM,~'UM t1.~ 1Z Of" ~ \:III ~p (01' ~ I&; 

t1.t.t\.L~ I ~t-@~~lA,rt~Uf)~l rt~U Z t-@~~lA,rt~U~~" rt~U I rt~I1t.~rt~U rt~U £ t1.bt-~~t\.1-I.L\;JI1I1" 

rt~f,LU~1.t1.~ 09 t-~ULM~U,tt t-£~ ov ~~L,t1.~ Z :::~JiL~rt~Utif)~l JiL~rt~ ZI L~t.ml;' t1.f)~'t-f,1 
" t-Lt.U :::tLMUU t1. :::~11 ~U(,rtlA,LMUU t1.t-@ n. t-~t.t1.1m 1 ~~l :::WUM f,LUt-@ n. ~HLRUU@M,'~t-.u::: f,fl~~ • p rtI t7 P P 11) ~. Js, I~ 57 IT,P I U 

~!}t-£~LRU~f,LU ~u('rt~LM~u,tt:::mmf)~'t-f,l LM~u,ttI1~~f,t-~ULM~u,ttl11! JiL~rt~ Zl L~Ut1.I;' 
" " 

M.rtl\!lM.~mm'Uf,~rtmlrJ~M,UMf,LU@~t-@t1..uI1@~f,LUt-@n.~HLRU~~1 (8861 'PPV) ~~'m p fOp P ~ /1) I~ I l?tEi ~ 

rt~I1t.~rtuULt.UULrtf)t.~ " , 

t1.n.,,~ lP~l t-~t.t1.1m1. ~~l ~ w f,LU t-@n.Lt1.~~f,LU ~U ~~rtml rJl1M.Uti rt~U :::m, rJt.!bt1.n."~1.ftV~~l 

t-,ttHL~ :::~"~~l :::w f,LU t1.1.~~.ut-LlA,fu~LJ:!fl,tt~t-Lr@t1.llt-L~u~'mLt~~ftL L~I1M.fl~ULU~H 

~Urt~@I1~UmLI1 

UtitLUL!,Art~l1t~rt~U .!'lL~rt~ ZI LIJUt1.I;' JiL~rt~@~t1.~ £ WUt1.I;' ~Ib £ Uti ~Ib@~t-k~ Ot 
.. 

Lv 
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~ ~ II) !II 0 ~,;. "'I "''''' ~I '" '\" "" 'I 
m :nrutJj (Luaber, 1993) ~~'VIlflljMf1lnLjtJ-lJ:-l(l'\JtJ-lflljLf1tJf11'IiflljHf1'YHHJ bmlJ~';jf1 b1.J 

" thIn! f1f1Tufi niJfllj llf1'YHl (.I imlJ ~~ f1 milJ~ 'H)~l-l LlIW! f1ftmnl1 UJ-l '\J U-llJ'I,tll'V1(.111:l (.IiJ;Uf1'U 
" • u 

" . . 
~11.J11.J 39 fl1.J rll1.J i~(.Iuu-ltlumll1.J 4 milJ ~-l-W milJVi 1 Lll1.Jf1cilJflliJfllJ f1cilJVi 2 1lf1~1(.1 

q q q q q 

II ,)I, 

Ul'l11.1 f1f11iJfi niJ fllj llm'f1:l (.I imlJ ~~ f1 f1cilJl1 3 1lf1~1(.1U 1'111.1 m)~l-l L~rn f1cilJVi 4 llf1'Yi1:lrJ itJ " . . 
" ~ tel QJo • QI 

LlJ ~j f1tl m-l L~ (.11 'ill f11.J 1.J 'Vll fllj 'VI~ fftJiJ f1U1.J U(l~ '11 (l-l fllj 'VI~C'I tJ-l 

~C'I flljl~rJ'YiiJ';h fllj m~ i~~ l1.JU1.Jl~-l '\JU-lU~C'I~ f1cilJiifl11lJU~ f1~1-l n1.J tl~l-liit! mhf>i ill 
• u 

UC'I~fl~lJ~ 2 'il~ii~C'I~~rr~Lm~V-l'YiiJflfl'h '1.JU~'l~ fl~m)~iifl11lJffllJljfl 11.J fllj m~ l~~lJlflfl';h 

titl1.Jfllj'VI~(ltJ-l ~-lff~tJ 1~11i tJj umlJ llf1'Yi1:lrJ i mlJ~~ flffllJlj f)~ 'il~Ul' tJli'i~fll1lJU ~ ~(lj -l UC'l~ 
" '" !II "'I,!II 

'YiC'l-lfl'lllJL1.Jtl ~ 

lmY1.J ih~1.J LlJtJ{VJ UC'l~ ~lJl{~ff (Wilson, Newton, Murphy and Humphries, 1993) hi 

'Vll fllj ftfl'tllL~ U-l .f) 1 j ~ -l11.J 'IJ U-l fllj llfl~ L'I1lJl~ fflJ~ rr~ ffl'117 iJ fllj~ ~ 1.J lf11 llJ ffllJ lj f) 11.J fllj 

LfI~tl'U L 'I11'V11-l f1;1'1 i~ rJiiifl f)tJj ~ ff-l~L~mtJ~rJiJ LVi ViJnfllj llfl 3 U'lJiJ ~ii~'l~U fllj~~'Ul • 

. " " 
~lfll11 iJ UC'l~ffllJljmLiJflUl'111.1mjtl~lL~lJlflfll1Ul'l11.1fl~1 ~l1.Jl1.J 64 fl1.J 'VI~ffUiJ 

jump) 

- V1.Jm~ 1~~~-31U1:lfl'tlW~~U~1'l-l~1-3Hu~lm~ 1~~ (Static jump) 

- Uj-3mVV~'lJ1UiJ'lJ"U lC]1~LU~fl (Isokinetic leg extension) . 
- 1-l 30 LlJ~j 

- 'Yi1:l-3~-lrr~lUfllj~~mmu 61'U1Vi 

" 
- fll1lJU~-3Uj-lff-3ff~UiJ'lJ LU lC]1LlJfl~fllu'YhuiJflulm!f1~tl~l '" . 

" . 
'il1fl1.1uuU-lflcilJuumllu 4 f1cilJViiifll1lJffllJljf) tl-iu~fl~l-3nU milJ'l:: 16 flU .. . . 

, "" 
flC'llJ'VI 1 . 
" llflfftJ~1'~1'l:: 2 fl7-3 

, "" 
f1'llJ'VI 2 
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. '" 
mnJ'Vl 3 , 

~ v 

~f1l'l~(J lmlJ~~f1~1(Jull111f11~wm~ 1~~ hrvhci~~1 l~Ull111f1 

. '" 
f1CllJ'Vl 4 , 

.. ,,,., . 
HCl f1l1 1 'ilUVflJ 11 

l. .fll(J11~-3f1l1Nmll'ULdCll 5 ihJ~l,1 l'lU11film~fJ'll~-3f111lJrr1lJlHll'Uf1l1V'Um~ 1~~ 
~ , ~ I ~ 

rr-31'U~f1fIW~ci~~1Cl-3LLcl'1m~ l~~~'U'I'1'Uli 'llfJ-3milJmJf1'Vl~fJ lmlJ~~f1~1fJUll111mVilJ~'U~cil-3ii 
~ . 
Q.# 0 tv ~Aq Q.I 

'UfJrr1fl~'YIl-3rrfl~'Vl1~~U .05 

2 . .fllfJ'I1~-3f1l1 Nmll'ULdCl1 5 ft'tJ~l,1 l'lU11fi1m ~fJ'll~-3f111lJrrllJ11 fll'U f1l1V'U m~ 1~~ 

. 
Q.,I D Q.,I ~Ad. QI 

'UfJff1fl~'Vll-3fffl~'Vl1~~1J .05 

3 . .fllfJ'I1~-3f1l1Nf1 lll'ULdCll 10 ft'iJm,1 'VlU11film~V'll~-3f111lJff1lJ11fll 'U f1l1~-3 30 llJ~1 

'llfJ-3f1rilJvrnf1'Vl~fJ lmlJ~~f1~1mil'l1Uf1l~lJ~'UfJcil-3iitrmhfi\u'YIl-3ff()~~1~~U .05 
• u 

, t" t 

lUlf1fJf LLCl~flW~ (Baker et aI., 2001) l'U111f1l1fff1flllnfJ1tlufilmi1fJ'llfJ-3Ul'l1Uf1lilJ1f1 . ~ . 
'" ...!II.<!I "',!II • ~I ... "''' ~I ... 'Vlt'{~ 'll~-3""Cl-3f1ClllJl'U~'Vl ~~~f1lJl (Power output) 1~'I111-3f1l1Hf1fffll~'Vl'illJ'Vl L'Uf1l1Hf1 .... Cl-3'll~-3 

", " " 
U f1nm 1 ~fJ 1 ~f1~lJ ~lfJ cil-3l11'U U f1nm~ f1ijliiitJ 1~ ffU f1l1wl 'U f1l1 Nf1 .... TI-3 f1cl'llJ l-W fJ ~ll f1U'U 'I11fi 1 

~ . 
'll~-3f111lJLL~-3LL1 -3"l-3t'{~ (lRM) 1 'U f1l1111'l:!Clfffll~'Vl (Full squat) LLCl~~HCl'll~-3'Vl~-3'Utl-3 f1cl'llJl-W fJli 

"'!Ill .... d ". 0 ... "'!II : ... 1 'I !II !II d L~ ~fJtJ1~ llJ'U 'illf1HCl'VlLLff~-3flfl f1lJl L 'U1::'I111-3 f1l1'Vllfffllfl'Vl 'illJ'Vl~lfJ'U 1'l1'U f1 ~fJ L 'lHl 1 -3~ 1'U 'Vl 
v • 

,.hl1Uf1 40, 60, 80 lm~ 100 filClf1~lJ l~f.Jlfl~fl-3l'l~fJ lmlJ~~f1l'VllLdflf ci1fflYllJ 

v • 

LL~f1~l-3'llfl-3'Vl~-3 f1cl'llJl-Wflff-3ff~ 'UfJ-3 1RM liii ~·m~ml1 -3 Al'U'YI1'U l'U f1l'J NmlCl~ l'VlfY 1~fJ111f1l1 ... , 

'j) d Q.I Q.,I 9J,l .d"l " 
~1'U'YIl'U'Vl1~~U 30, 40,50, 60 LLCl~ 70 % 'llfJ-3 IRM lm~~HCl'llfl-3'VlCl-3f1ClllJl'U~ff-3rr~'YI L~tlflf1lJl ... ... . 

~ ~ 

'illf1f1l1Nf1 3 'Yh ~-3i1 fffl1fl'Vl~lJlf~lfJU1'l1Uf1, lU'Uctfll'l1ff LLCl~LL~-3rl~Cl (Hang pull) 
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" . 
I. ijfl11lJ U~ fl ~l~ i1\.j 'IJ tJ-:J'Yic1-:J flftllJ Llhl'Wl ~ eHlf)'1Jl ':i:: ,.dl-:J L'Yi fl'l51mm:: Y1 tY~ ':i:: Wjl~ 

" fll':iYilUfl1tJ'Yl~lJ~~1£J111m:rfl (30-40% 'lJtJ~ lRM lUN'lfl£J; 30-50 % 'lJtJ~ lRM hH'~Y1ru~) 
'U 'U U 

" . 
2. ijfl11lJU~fl~1~ i1'tJ 'lJtJ-:J'Yic1-:J flft llJ LUtJ -vi 1 ~ tJ tJ fllJl ':i:: Y1 il-:J L'Wfl'l51 £JUfl:: Y1 tY \l ':i:: Y1il~ 

Q '" 'I y 'I y .,. 
fll':i'YllL1J'U9H'Yi':iU (30 % 'lJtJ\l lRM t'Ufj'l51£J; 30-50 % 'lJtJ~ IRM t'UfjY111!~) 



. 
"" 'U'fl'fl 3 

" " . 
fl1 'J 1 ~ [J fl1 ~ i1 t 11 U fl1 'J 1 ~ [J t; ~ 'Vl ~ " eJ ~ i ~ [J ij i ~ \) iJ 'J ~ ft ~ f'i't Vi eJ t iJ~ [J 1J t Vi [J 1J f:.I" 'lJ eJ ~ 

q 

fll'J llm~'Wi'~lJ'Yi tm~ fll'J llflftfl 1eJ 'fl ~lJ'Yi~1[Jlhl'nr fl ~ij ~eJfll'J-rrnJU 1ftlJ'J'J \)fI1'W 'lJ eJ~ flft1lJ tif eJ 

1 U l! flnWl1J1mfl~1JeJ""l11rJ 'lJeJ~ ~W1"~fl'JW lJ1111'Vl rJ1~ rJ ~~~l ~rJ 1~ tftU eJ~u ~eJU 1 U fll'Jl ~rJ 
" ~~~eJ LiJi1 

1. fl~lJ~1eJ~1~ 

2 . tfl~eJ~ljeJ~l.rtufll'Jl~[J 

3. tiJtt1J1J'lJeJ~fll'Jl~[J 

. " " 
fl~ lJ ~ 1 eJ ~1~ Vil ~1 U fl1'J 1 ~ rJfl1 ~i1 t l1u l! fl n W1lJ 1ft tfl~ 1J eJ ""l11rJ'lJeJ ~ ~ W1"~ flj W 

lJ1111'flrJ1~rJ ~n1~~ llfl~eJlJt~m'lhi1lJu'\i~.,j'UnW1lJ1111'flm~mt";~iJj~ t'fl!11 'flrJ lui! flljfffl1n 

2550 ~ijeJl~'J~1111~ 18 - 24 i! ~lU1U 20 flU i~rJfll'Jtiluflfl~lJ~1U~1~UlJlJt~1~~~ (Purposive 

","" 0 ""l.4", d.J ".J?i 
sampling) 111 fl'llJ~1UrJ1~'Vl1 fll'J ~m'Wu'W nJU 1fl 11lJ U'lJ~ tt j ~'WUj 1U 'lJ eJ~ fl"llJtU eJ l1JUn" 1 

" 
3 ffiJ~l"y ~lfll!UU'lj~UUfl1l1u 2 fl~lJ'l ,,~ 10 flU ~1rJfllj~lJ~1eJ~1~tt1JlJ~lrJ (Simple random 

" sampling) l~rJfll'J ~lJ\l"lm.,j'lfl~lJ hrl'Vi1'l f1U i~rJii liJjllmlJ llfl~~i1 

fl~lJ'fl~"eJ~~ 1 llm~'Wi'~lJ,.{ 
. " 

fl~lJ'Vl~"eJ~Yi 2 llflftfl1U'fl~lJ'Yi~1mlll1l!fl 

. . " ..:!I a" 0 Q.I 

l.l tfljeJ~"l1~Ull1Ufl . 
"I '" , 

l.2 tmeJ~1~ft1Uft~ .. 
l.3 lfl~U~ U11'flft~ 1'W1tdUll 'fllJllJeJ{ SW - 300 

" 1.4 ~iJmru~flrJflilll1l!fl ieJillJUfl1Jl{tlJ" (Olympic barbell) 
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v v v 

fll';i~~'Wl'hhumlJ~m~'Wi'~lJ~m'l~~fllfl'Yl~lJ~fi'lmh~rufl ihj''W~fl'W~.:Ji1 

2.1 ~mn 11h um lJ ~flcMfllJUfl~ 'lJfl.:JU fl flVl1lJ lmfl~lJ fl Cl'lfltl'IJfl.:J 

d' .. '" 
~W1Cl.:J m ru lJ'I11TYl tllmJ 

• v 

2.2 nl'l1'W~ hhumlJ~fl lwll'W'lJfl.:Jfll';i lYilJ~lJ';iHlm'W'lJfl.:Jm~'llJlUfl 

l~tllHmi1'W hhumlJ~fl'IJfl.:JUflflWll'Wll~Cld\J 
'II 

2.3 ~mn hhumlJ~ml1fl'l1"flfll';i 'Ylfl~~ UCl~.:Jl'Wl~tI~l~tll.ij'fl.:J 

2.4 ~fllJlt'h1fl-:J l~tlfll';i'Yl~Clfl-:Jli' hhumlJ~m~'Wi'~lJ~ ~1i'fll';i'l11 

fll1lJ~.:J'lJfl.:Ju'Vi'Wm~ l~~~l'I1lJ1~~lJnlJUnflW1U~Cl~fl'W(Lord P. and Campagna P., l997) llCl~ 
v 

lU';iUmlJ~flfffl1fl'Yl~lJ~fi'1t1Ul'l1Ufl'IJfl-:Jlml'W UCl~flru~ (Wilson et. aI., 1993)nlJUflfl'Yn 

lJl~lfl~lJflCl'lfltl'IJfl.:J~W1Cl-:JmrulJ'I111'Yltll"tI ~l'Wl'W 10 fl'W d~J'WLJCl1 2 ff',jml1' l~fl~fll1lJ 

l'l1lJl~ fflJ 'lJ fl.:J hh um lJ nlJU flflW1~ lll'W fl~lJ ~lflVl.:J 
. v 

2.5 nl'l1'W~ l,j';iumlJfll';i~fl l~tluu-:Jlll'W 2 ';i~tI~~.:Ji1 

. v" 
Q '" d "f ~ "f "'. I d' t -:?I 

'j::tl::Yll ';j~ tI~'W~'W lfll1lJU'IJ-:Jm .:J'W'Wl'l'W'lJfl-:J flmlll'Wfl 3 ~lJ~l'l1 l~tlfll';i f'lfl 
v • v 

fi'1t1t11'l1Umi1fll~~tllJ11.:J flltl l~tll i''VilUlJ nUl'l1U nVfl~l 1l1'l'lhYlT1JlJ l35 fl-:Jffl (Quarter squat) 
v 

1ifll';i1Jnff',jml1'Cl~ 2 1'W 1'W1'Wv-:Jf11';iUCl~fJ'fl{ ';i1lJ'Vi-:J~fl~llJ,jfl~~llJ l,j';iumlJ~flcMfllJ,jfl~ 

QI ~ 1J' f111lJ'11 'Wfl " ~-:Jlf1~f)1';j flU~ 
0 QI 0 

nCl1~fl('W1Vi) ~1'W1'WflH ~1'W1'W'l1~ " QI 

(%'lJfl-:Jl RM) Cl~f1H 

dd ,,J 

,j';i::lJlf.lJ 85% 
1';i1'Yl"l~ t'YIl'Yl~:: 

6 5 
o '1 ~ 3-4 

'Yll ~ 

v " 
1'W 1'W1'Wv.:JfI1';i llCl~1'WfJ'fl{ ';i1lJ'Vi-:J ~fl~llJ,j n~~T1J 1,j';j umlJ ~flcMfllJ,jfl~ ~.:JU~1'W ~'W'Yl{~-:J1'W 

d' 

ffm . 



. " 
hJ';jUmlJf11';j1JfH~~~~t.Jlfl'lJ)·Hl.fll'W'U~~fr~llJb'UeJ )~v~nm 65Ulllrt 

~l)l~~ 4 ~l)l~UfI'~~ Lu)umlJ1JfH~'W~m{ 
. 

• d f1(llJ'Yl~(l~.:I'Yl1 · fI 1 llJ "l ~ 'U eJ ,m'Vi t.J * 

(LC}ft.J~LlJ~':i) 

f111lJ\l ~'\J8,m l1'W llu9i" ::f1'W 

m:: 1~~"~lJ111"'1m:: 1~~ 
.1 ,-11 ~ '" .. "" '\J'W u 'WU'W1~~1l'W'YI1~\l~ 

d 
(*) 'YllJl Lord P. and Campagna P ., 1997 

0 

\)It.J 1t.J 
., 

QI 

fI'j.:l 

8 

QI 1J \)~ln~ f11':i n 
., . QI 

U~(l~fI'j.:l 

Q d . 
• d 

L'jTYlfl'~L'Yll'Yl \)~ • 
o ,!II 

'Yll ~ 

. " 
~l':il.:l-vi 5 ~ln:mfl'~~ Lu':iumlJ1Jnfffl1eJ'Yl ~lJ'W,r1fJlch'l1Uf1* 

· . ~ 
QI 1J d QI 0 

f1(llJ'Yl~(l~~'Yl2 fI 1 llJ '11 t.J f1 \)It.J1t.JflH \)~'111~ f11'j n • ., 
(% 'UeJ~ lRM) 

. QI 

u~m~fI'j~ 

1J QI .. 
d d . 

U':i~lJl\U 30% 
• d 

nfl'fl1V'Yl \)lJ'V'I 8 L':i1'Yl~~L'Yl1'Yl 
., 

!II 0 QI 

o '" 

~ 1 fJt.J 1 '11 t.J n \)~Vl1 ~ 

(*) -vilJ1 Wilson et. aI., 1993 
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0 QI 

\)It.J 1t.J nm'Wn 

(t.Jl-vi) "l1~ • 

5 3-4 

0 QI 

\)It.J 1t.J ~~ nm'Wn 

(t.Jl-vi) 

5 3-4 

o 'i. I '011 !II"!!II' .. d. loCi 
2.6 t.J11U'jumlJHf1lJ1~'j1\)rr~'lJLm~Un l'U U(l1LfI't.JeJ~mn\)l'jfJ'Ylu'jf1111 

d?l !lid ~I 
'YltUlHjL'lffJ1"l11ty U(l:: ~Hnrr~t.J 

2.7 ih Lu)umlJlJlU1'lJUt~wi"1'U Lm::'Yl~(leJ~l~ . . . 
o 'i" I ~I • .. d _ loCi d?l!ll d 

2.8 t.J11 U) UmlJfil) Hf1lfl't.J ~~tHJ1\)l) fJ'YlU)n1l1'YlLlJt.J~L'lffJ1"l11ty Lm~ 

~I ~ d !II 
~Hf1rreJt.J t'WeJ ~'j 1 \)fI'eJ'lJfi 11lJ L'j fJ'lJ'j ~ fJ 

2.9 l11 Lu'j umlJ1Jn~~·ht.Jfil'j~)1\)rr~'lJU~1 '1ul';fi'lJn~lJfi1mh~ 

., ., . 
f11)1~fJfl1 ~il L;)t.Jfil)l~fJL~~'Yl~(l~~ L~fJm) f1lLUU filn'l~(l~~-viij fil'j ~~~lLiJt.J fil) UUU 

., ., ., 
~lJ U(l ~ ij n~lJ '11'ff1'111 U LU~ fJU L-vi fJ'lJ (True-experimental designs).u t.J ~ V t.J f11'j 1 ~fJfi 1 ~ il 1,r 

~TW fil'jV. \)1) \U 1 \)~ fJ1i nlJ fil'j 1 ~fJ L~'Hl\u:: m'jlJ fil'jV. \)l'j \U 1 \)~ fJ1inlJ fil'jl ~fJ 1 t.JlJ'4116Lm~ 

fil'j l~ff~l'Yl~(ltJ~ n~lJl'Ylm~nfl'~1~'U.fll'W ~Wl(l~n'Hu lJ'I111'YlmcifJ 
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., . 
1. 'Yl~fffl'lJ~1~Vi 1 Lih..lrn'j'Yl~fffl'lJrim..Jn1'j'Yl~flfl~ lh:::f)fl'lJIi"m 

.,., ., 
1.1 'Vl~fffl'lJfld1lJLL ~~m ~'tIfl~ f)ft1lJLi1fl'tl1~m.l11111 f)~d l~tJrn'j LL'lJ f)U 1'1111 mifl ~ d Lrr 

L~l'tl1lJlJ 135 fl~fl'l . 

(Counter movement jump) . ., 
d 1 "" a '_1 ~ ~ 1.3 'Yl~fffl'lJfld1lJL'jd ~tJrn'jd~Lf1tJ~C'lf)'lJ1ffLf)~'lJflfl lJ'tI1~11'W1'j:::tJ:::'Yl1~ 30 LlJ~'j .. 

1.4 'Yl~fffl'lJfld1lJmifl~LLflriTjfl~ 1 d l~tJrn'jLfl~m..l~tl1~dVi (T-test) 
., . 

2. 'Yl~fffl'lJfl1~Vi 2 L'lIurn'j'Yl~fffl'lJl1~~rn'j'Yl~flfl~ 6 ff'l1mli' l1'j~f)fl'lJli'dtJ 
.,., ., 

2.1 'Yl~fffl'lJfld1lJLL~~m ~'tItl~ f)ft1lJLi1fl'tl1~m.l11111 f)~d i~tJrn'j LL'lJf)Ul1111 f)cifl ~ d i,r 
L~l'yh1JlJ 135 fl~fl'l 

(Counter movement jump) . ., 
d i ... a '_1 ~ ~ 2.3 'Yl~fffl'lJfld1lJL'jd ~tJrn'jd~Lf1tJ~{lfl'lJlmf)~'lJflfl lJ'tI1~11U1'j~tJ~'Yl1~ 30 LlJ~~ 

" 
2.4 'Yl~fffl'lJfld1lJflrifl~LLflrid1fl~ 1 d l~tJrn~ Lfl~fl'W~'il1~dVi (T -test) 

. ., 
~ ,..:::::..~~ c.::S 

for computer version 14) L'YW111fllff\l~~~U . 
~ "'.c:l 

1. dLfll1:::11fllmfltJ (Mean) . 
..:::.. d',.c:t 

2. dLfll1~11ffdUL'lJtI~L'lJUlJ1~'jj1U (Standard deviation) 

3. Ll1'1 tJ'lJ LVi tJ'lJ Hfl 'tI fl ~ f)l ~ 'Yl ~ fffl 'lJ 'YJ f) 'j 1 tJ f)l ~ m tI i U f) ~ lJ i ~ tJ f)l ~ 'Yl ~ fffl 'lJ Til 

(Pair t-test) 

"" "Vl " 

4. L 11'1 tI'lJ L -vi tI'lJ H fl 'tI fl ~ f)l ~ 'Yl ~ ff fl 'lJ 'YJ m 1 tJ f)l ~ ':i ::: 1111 ~ f) ~ lJ i ~ tJ f)l ~ 'Yl ~ ff fl 'lJ ~ 1 "-vi" 

(Independent t-test) 



55 

, " 
U~lAilijn 1tft'~~,j'U~flUfllJ1~(j ... 

'i'nl'H~tlnn~'lJ~l1mhmiJ1JL'ill~'il'! (Purposive sampling) 

D 
'l!ll'l' c!/.oj '" Q': !II': 
t GJf ~ tl 'j um'lJ ~m'Vitl'Vi9lJUlfl11'lJU 'U'!u 'j '!'ViU !lU 'Ufl'! n~l'lJ LU tI 

fl11'lJ'\1,:rntl'j~'lJlru 85% 'Uti'! lRM 'j~tJ~n~l'UtI'!m'j~f) 3 fftl"l'11 

D 
, . 

• Q 

f)"l'lJ'VI"~tI'!'V1 1 
• Q 

n"l'lJ'VI"~f1'!'V1 2 

10 flU 10 flU 

D D 

D D 

D D 



, 
ct 

lJ'YI'YI 4 

~ QI ~ " d " 0 tit to ICl tI 4 C:t, .e:r. tI" 0 i 
~1~tI t~LfllJ'j"1lJ'j" 1lJ'UfllJCHm:::'U 1 t lJ1Lm1:::'I1'Y1l'lffti ~ ~Cl f)1'j" 1LfI 'j"1::: '11 'U fllJCl'U 1Lff'U fl 'U .... .. 

" ~11~1'j"1'l11'j"::: flfllJfl11lJL~ tI'l fl'lU 

: ." 

'U1'11'U fl 

(fnClfl~lJ) 

ff1'U\,!'l 

(tC)f'U~tlJ~'j") 

P> .05 (t
IS

= ± 2.10) 

. , 
, did 

fl~lJ'YI~Clfl'l'VI 1 fl~lJ'YI~Clfl'l'VI 2 

x S.D. x S.D. 

20.60 1.89 20.90 2.13 

77.60 5.14 75.00 7.52 

178.50 7.39 177.10 3.92 

t p 

-.51 .61 

1.03 .32 

.91 .38 

~lfl~l'j"H~ 6 uff~'lh1rH'U'.h rifl'Uf)1'j"'VI~Clfl'l ~lm~tlfl1Q'Ufl'lfl~lJ'VI~Clfl'l~ 1 
, " 

1Jm~v.£~lJ..{ L'vilnlJ 20.60 iJ Lm:::fl~lJ'VI~Clfl'l-vi 21Jflfffl1fl'YI~lJ..{~1flih'l1l!fl t'VilnlJ 20.90 iJ 
, " , 

~lm~m.h'l1lrfl'Ufl'lfl~lJ'VI~Clfl'l-vi 11Jm~<rni~lJ..{ L'vilnlJ 77.60 filClfl7lJ LLCl:::fl~lJ'YI~Clfl'l 
. " 

-vi 21Jflfffl1fl'YI~lJ..{~1rJ111'11l!fl t'VilnlJ 75.00 filClfl7lJ 

~lm~tlff1'Uff'l'Ufl'lflrilJ'VI~Clfl'l~ 11Jm~v.£~lJ.w rvilnlJ 178.50 tC)f'U~tlJ~'j" .. . . " 
fl~lJ'YI~Clfl'l-vi 21Jflfffl1fl'YI~lJ..{~1t1111'11l!fl L'VilnlJ 177.10 LC)f'U~LlJ~'j" 

. " 
~Cl f)1'j" i tfl 'j" 1::: r1 fI 1 llJ U 11 'j" 11 'j" 1'U U lJlJ 'VI 1'1 t~ fl1 'U fl '1 ~ 1 m ~ tlfl1 Q 111'11 tr fl ff1'U \'! '1 rifl 'U 

. . " 
f)1'j" 'YI~ Clfl'l 'Ufl'l fl~lJ'VI ~ Cl fl'l-vi 1 1J m~v. £~lJ..{ LLCl::: fl~lJn~Cl &'j-vi 21J flff fI 1fl 'VI ~lJ..{ ~ 1 fl 11 1'11 tr fl 

v.lJ'hlliu~mh'ln'Umh'lljtrmhritlJ'VI1'1ffii~~'j":::fl1J .05 



~O' 11~;: J;. ~~~.lJ-t-L lArn ~L~fl,tt~t-Lr G t1.~ t-L~U ~1mLt~~ft~ L~I1M, 

U,ttUl!;tflt~~rt! lAGt~.lJ-Utt e: ~t-G~~lArt~U ;:am ~rt!JM,~1Utt I ~t-G~~lArt~Ut-Gn.t-G~~lAJ;.Wt1.G~ .. . . 
t~u ,ttUL ttG ~Ln. G l;)o 1 rtL ~U t-G n. t-J;.11t-~ nrtLt~f)~tl1L~ t-Gn.t-L~U~11rtLt~I1f)~mf)Wt1 J;.W ~H 

.... . 
e:£'e: I1ULlA1 Ut1.ULt1.flt~ to. to 0 t'6 

.. 
~rt!lAGt~.lJ-utt e: ~t-G~~lArt~u::~n V£'Z I1~L!A1 ~rt!JM,~1Utt I ~t-G~~lArt~Ut-Gn.t~U,ttULtt . . .. 
G~Ln.Gt1.mL~Ut-Gn.t-mt-n.1mLt~f)~tl1L~ t-G~~lAJ;.LUt1.GU Ltt1.Um1.t-~.L1n L lAt-LJ;.L~ULI1 • :' It) 1=' F' •• p~ ~ 

(ore: Of =81l) ~O' < d 

t~U t1.ULt1.G~Ln.Gt1.1rtL~U 
'" '" 

0 . Ii" (f; 
.. .. 

£9' av' 60'0 c:£'Z £1"0 V£'Z t-Gn.Hnt-n.11rtLt~ 
p 

'a's x 'a's x 
--

d l J;.fbllt~ . . Z lAt-G~~lArt~U I lAt-G~~lArt~U 
F . F . 

Z lAt-G~~lArttw ;:m1 
F . 

T lAN.m~lA,rttWt-Gn.t-G~~lAJ;.LU t1.GU t~U t1.UL t1.G~Ln.Gt1.1rtL~U t-Gn.t-wt-n. nrtLt~t-Gn. I=' I • (1) Ib O. J;7 t6 P 
. .. .. 

I1G.L1~lA!,LU~HI1f)~mf)~fbgLUUL(J,~L~::~l1 r1.LKJ;.~Lrtt1.I11t-f)~mtp f)~tl1L~ L ~tH.ll~ 

g 
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. 
q 

~l1H'YI 8 

• d 

fl CllJ 'Vl fun) 'I 'Vl 2 . 
. . 

• d . '" fl CllJ 'Vl fl CleN 'Vl 1 . fl'llJ'VlflClU-3'Vl 2 
p 

x S.D. x S.D. 

40.26 3.40 40.79 2.33 -.40 .69 
II 

{1~~/1l111ufl~1(nlClfl~lJ) } 

P > .05 (t 1S= ± 2.10) 

• • II 

1l1fl~1~1'1-n 8 ULf'fl-3 hr111U 'h nUU fll'j'VlflClU-3 ~11\li1t1'W c1-3'j~ 1Ufl'tlU-3fl"'llJ1-WU'tIl't1U-3 
• II • 

milJ'VlflClU-3-n I1Jfl1~'W'fi~lJ~ l'vi1n'll 40.26 1~~/1l111t!fl~1 (nlClfl~lJ) Lm~flrilJ'VlflClU-3-n 2 • • 
II II 

1JflLf'fl1U'Vl~lJ,.{~1t111111Ufl L'vi1niJ 40.791~~/1l1'r1Ufl~1 (nl'Clfl~lJ) 
• II 

NCl fll'j Lm tliJL-n tliJfl11lJH~fl~1-3 'tIU-3~lm i1t1'W c1-3 'j~ LUfl 'tIU-3 fl"'llJ L-W U 'til 
. 

flUU fll~ 

, .d .c:i d ~Q.I rI t d .or::S Q.I rI fjJ : Q.I I 

'VlflClU-3't1U-3fl'llJ'VlflClU-3'Vl 1 ~fl1fl'W'fj1llJ'W UCl~fl'llJ'VlflClU-3'Vl 2 ~flLf'fl1U'Vl1llJ'Wfl1t1Ull1Ufl 'WiJ11 

'~ijfl'JllJU~fl~l-3numh'lijumh~\Y'Vll-3Lf'i)~~'j~fliJ .05 
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ct 

Vlldl.:j'YI 9 

. " . 
'tIfl~fl'Jl'lH1'J 1.l.J fll~1 ,:u~tJ 'HHliJlmf)fl'lHHl nfll.J fll~ 'Yl ~ ft fl~ 'tI fl ~ f)~ lJ'Yl ~ ft fl~,yj 1 

~ . 

p 

x S.D. x S.D. 

d 1. ~.: 
fl'JllJLd'J l.Jflld1~mtJ~\!f) 5.66 .39 5,68 .34 -.13 .89 

iJlff tf) fl 'lJ fl fI (1l.J 1,yj) 

P> .05 (t1S= ± 2.10) 

I I. " 

'illf)flldl~,yj 9 uff~~l'11'n~l.J'.h nm.Jf)1d'Ylflflfl~ Tilm~tJfl'JllJL1'Jll.Jf)ld1~L~tJ~flf) ... 

'lJlffLf1fl'lJflfl 'tIfl~f)~lJ'Ylflftfl~~ 11Jm~'VI.fi~lJ~ L'Yilti'lJ 5.66 1l.Jl~ Ufl~f)~lJ'Yl~flfl~~ 2 

" 1Jf)fffl'Jfl'YI~lJ~~'JtJ11111,:rf) L'Yilti'lJ 5.681l.Jl,yj 
. . " 

~mflld Lm tJ'lJL,yjtl'lJT1'JllJUflf)~l~'tIfl~ Ti1m~tlT1'JllJL1'J 1 U flld1~ L~ tI~\! f)'lJlffLf)~'lJflfl nflU 
. . " 

flld'Yl~flfl~'tIfl~f)~lJ'Yl~ftfl~,yj 11Jm~'VI.fi~lJ..{ f)~lJ'Yl~flfl~,yj 21Jf)ffT1'Jfl'Yl ~lJ..{~'Jmlll1,:r f) 'VI'lJ';il LU . . 
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VI 11 H~ 10 fi 1 m ~ fJ riTU t ri fJ 'H tJ 'W 'lJ 1 ~)]' 1 'W tt ft~ fi lYi 111 fl fll) tll~ fJtJ t Yi fJtJ ~ft fll) 'Yl mYel tJ 

'\Jfl.:Jfl11'lJflrifl.:Jttflri';r;ifl.:J 11 ntl'W fll)'Yl~ft tl .:J'\Jtl.:J flri'lJ'Yl~ft tl.:J~ 1 tm~ flri'lJ'Yl~fttl.:J . 
Yi2 

fl11'lJflritl.:Jttflri11fl-:! i 1 

(1'W1Yi) 

P> .05 (t I8= ± 2.10) 

x S.D. 

11.62 .55 

. . 

p 

x S.D. 

11.59 .54 .12 .90 

. . .. 
fl~'lJ'YlmW-:jYi 1 Hm~'Viti~'lJvi tvhntJ 11.621'W1Yi Hft~fl~'lJ'Ylflfttl-:jVi 2 Hm"fl1tl'Yl ~'lJvi~lf.J'\hwUfl 

• ~ ..::::). A 

t'YllfltJ 11.59 l'Wl'Yl 

Hft fll~ tm tltJtVi tltJfl11'lJH~ fl~l-:! 'lJtl-:! fi 1 m ~tlfl11'lJflrifl-:j Hflri11tl-:j 1. 1 ntl'W fll~ 'Ylflftfl-:j . . .. 
'lJfl-:jmi'lJ'VIfifttl-:jYi 1 Hm~'Viti~'lJvi tm~ flri'lJ'VIfifttl-:jVi 2 Hm1fl1tl'Yl~'lJvi~1t1111'Injfl'VitJ11 1.liiifl11'lJ • • . 

, QI • dQl 0 QI .c:t..::::tt..d. QI 

H~ fl~l-:j fl'W tltll-:j'lJ'Wtlfflf1 ty'VI1-:jfffl ~'VI~ ~ fI'lJ .05 
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" " 'lJfJ~fl11lJU~~U'j -:j'lJfJ~ f)~1l-HihJ'lJ1~fJUl'I1iTf)~1 'I1()~f)l)mHlfJ-:j 6 ~'iJfl111 'lJfJ~ 
. . 

m1lJ'YlmlfJ~Yi 1 uCl~milJ'YlflClfJ~Yi 2 
q • 

. . 
, d , d 

f)CllJ'YlflClfJ~'Yl 1 
q 

mpJ 'Yl fI Cl fJ ~ 'Yl 2 
p 

x S.D. x S.D. 

2.36 .12 2.37 .07 -.26 .79 

" " iI.a '0 QlQ,I 

f) Cl1lJ 1'U fJ 'lJ 1~ fJ'U 1'11'U f)~ 1 

P> .05 (t I8= ± 2.10) 

"" . f)~llJ1UfJ'lJl~fJU1'11iTf)~1'lJfJ~f)~lJ'YlflClfJ~Yi I1Jm~'Vi~~lJ..{ l'vilniJ 2.36 UCl~f)~'lJ'YlflClfJ~Yi 2 

" 
1JmYfl1fJ'Yl ~lJ..{~1tJU1'11iT f) l'vilniJ 2.37 

. "" 
NCl f)l'j 1m tliJ 1Yi tliJfl 11lJ U~ f)~h~'lJfJ~ ~hm ~ tlWJl'lJ U ~ ~ m ~ 'lJfJ ~ f) ~ llJ 1UfJ 'lJ 1~ fJ U1 '11 '11 f) 

'I1()-:jf)l'j'VlflClfJ~ 6 ~'iJfl111 'lJfJ~f)~lJ'YlflClfJ~~ I1Jm~'Vi ~~'lJ..{ UCl~ f)~lJ'VlflClfJ~~ 21JmYfl1fJ'Vl ~lJ..{ 
" . 

~1t1~h'l1iTf) 'ViiJ'h hjijfl11lJU~f)~1~n'Umh~iiiTtlffl~~'Yll~fffl~Yi)~~iJ .05 
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>I • 

'lHFl'YlE,:Jj~LiJ~'lH.l,:jfl~llJLUU'tll 'I1E,:jf)l1'Yl~C1U,:j6 iYtl~lt1 'tIU,:jfl~lJ'Yl~(1U,:j-¥i I U(1~ 

milJ'Yl~(1u,:j-¥i 2 . 
. . . "" . "" fl(1lJ'Yl~(1U,:j'Yl 1 fl(1lJ'Yl~(1U,:j'Yl 2 

~1mh 
. • 

t P 
- -
X S.D. X S.D. 

'" "" 'j/ .,r 
2.89 -2.68* 'Yl(1,:j1~llJ~'tIU,:jflmlJl'UU'tI1 43.18 3.23 46.86 .015 

>I 

{1f1~/'l.'h'l1'il' fl~1(nl(1 fli'lJ)} 

*P < .05 (t I8= ± 2.l0) 

~lflfl111,:j~ 12 ULl'~,:jl'11'dhdl 'I1E,:jm1'Yl~(1U'l 6 ff\Jmt1 film~tJ'YlE,:j1~liJ~'tIU,:j 
>I. >I 

fl~llJlUU'tIl'tlU,:jmilJ'Yl~(1u,:j-¥i I1Jm~~,r~lJ..{ l'VilfilJ 43.l8 1f1~/'Ul'l1t!fl~1 (nl(1fli'lJ) U(1~ . 
• >I >I 

milJ'Yl~(1u,:j-¥i 21JflLl'~1U'Yl ~lJ..{~';lVU1'l1t!fl l'VilfilJ 46.861~~/Ul'l1t!fl~1 (nl(1fli'lJ) . 
• >I 

~(1f)l1 LtJ~£JlJL-¥i£JlJ~11lJUflmh~'tIu~film ~rmE~'j ~liJ~'tIU~fl~llJlUU'tIl '11 E~ f)l'j 

'Yl~(jU~ 6 fftJ~lt1 'tIU,:jfl~lJ'Yl~(jU~~ I1Jm~'Yl,rilJ..{ U(j~fl~lJ'Yl~(jU~~ 21JflLl'~1U'YlilJ..{ ~1£J 
" . " " 

\.llmrfl 'YllJ11fl~ml~(jU~-¥i 21lflLl'~1U'Yl ilJ~~1£JU1'l1t! fliiYiE~'j~liJ~'tI U~fl~llJlUU'tIl lJlflfl11 

fl~lJ'Yl~(jU~~ I1Jm~Yi,rilJ..{ m.il~iit!mh~ty'Yll~LI'tl~~'j~~lJ .05 
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. " 
'\J fl \lf111lH 111 'U f1l';j' l 'Hr1 £J ,H] f1'U 1 fftf1 ~1HHl '11~ \I fll'l 'Yl ~HH) \I 6 iYu~ 111 '\J fl \I 

'U . . 
milJ'Ylmw\lYi 1 LL(l::;milJ'Yl~(lfl\lYi 2 

q q 

• d 

f1CllJ'Yl~Clfl\l'Yl 2 
q 

p 

x S.D. x S.D. 

5.65 .39 5.30 .32 2 .16* .042 

*p < .05 (t
I8

= ± 2.10) 

. " . 
fIl'll\1lr1tJ\I\}f1'Ulfflf1~'UflCl ~fl\lf1~lJ'Yl~(lfl\lYi 11lm~'Vnr~lJ't{ l'viln'U 5.651'\.nYi U(l::; f1~lJ'Yl~Clfl\l 
. " 

Yi 21lmr~1fl'Yl ~lJl-i~1tJU1'11U f1l'viln'U 5.30 l'U1Yi 
. . " 

~mfll'Hill tJtllYitJ'Uf111lJU~ f1~l\1~fl\l fi1mr1tJf111lJl111 U f1l'l l\1lr1 tJ\I\} f1'U1fftf1~'U fl (l '11 ~\I 

f1l'l'Yl~(lfl\l 6 iYU~l11 ~fl\lf1~lJ'Yl~(lfl\l~ 11lm~'Vrfi~lJl-i U(l::;f1~lJ'Yl~(lfl\l~ 2 11 mY f1 
" , 'J/ , 'J/ 

1fl'Yl ~lJl-i~1tJU1'11'\! f1 V.'U-jlf1~lJ'Yl~Cl fl\lYi 21lf1fff11V'Yl ~lJl-i~1tJU1'11U f1iif111lJ l111 'U f1l'll\1lr1 fN 

\}mJlfflf1~'Ufl(llJlf1f)-jlf1~lJ'Yl~(lfl\l~ 11lm~v.,r~1J'.{ flcil\1ijumh~qJ'Yll\1fft1~~'l::;~'U .05 
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. 
'" Vll'Hrt1 14 fhm~ u ril1-H~U 'HiJ'W 'lJl~l] 1'W ml~fi lYi 'ill fl fnl ttl~ fJiHYiumHl fnHl~~e:JiJ 

'tIe:J'Iml'lJfHie:J'IU'fl~lle:J'I~h '11cr'lfl1l'Yl~Hle:J'I 6 irtlm,1 'tIe:J'Ifl~'lJ'Yl~~e:J'I~ 1 tm~ 
q 

. . '" 

~lUtll t P 
fl'l'lJ'Yl~~e:J'I'Yl 2 

x S.D. x S.D. 

11.61 .54 11.08 .53 2.18* .042 

"" '" (l'Wl'Yl) 

*P < .05 (t I8= ± 2.10) 

'illfl~l~l'l~ 14 u~~Nl'l1't,1'Wil '11cr'lfl1~'Yl'fl~e:J'I 6 irtl~l,1 film~V'flll'lJflrie:J'ImHhie:J'I'l 

'tIe:J'Ifl~'lJ'Yl'flmH~ 11lm~'t'rfi~'lJ~ t'YilnlJ 11.61 1'W1Yi U~~fl~'lJ'Vl'fl~e:J'I~ 21lm"fllU'Yl~'lJ..{~lV 
., 
o QI I ~ .oQ,.c::f. 

Ul'11Ufl t'VllfliJ 11.08 lUl'Yl 

r1-c1fl1~tmtJiJLYitJiJ'flll'lJU'flfl~l'l'tlU'l filtll ~tJfllllJmie:J'Iu'fl~hiU'll 1 '11cr'lfl1~'Vl'fl-c1U'l 6 . . ., 
irtl'fll,1 'tIU~fl~lJ'Vl'fl-c1e:J'IYi 11lm~'t'ni~lJ..{ U-c1::f)~lJ'Vl'fl-c1e:J~Yi 2Nm"flle:J'Vl~lJ..{~ltJl.llm!fl 'ViiJil 
.., . 

f)~lJ'Vl'fl-c1e:J~Yi 2 NmnnU'Vl ~lJ..{~,:ItJU lm!fliifllllJflriU'ILLfl,hiu'I 1 1 lJ1flf)ilf)~lJ'Vl~~u~Yi 1 

llm~'t't1i~lJ~ mh~iil!mhT1ty'Vll~ffi)~~~~~lJ .05 
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d ~ ~.: QJQJI Q.I 

"H) 'H111lJ II 'U'lU 'j 'I 'IH) 'I m'lllJLlH)'U 111 VU llt U f11l 1 f1 VU f11Hl~Hl V'l ll~ ~ It ~'l f11'j 

'YI~~V'l 6 LY\J~lr1 'UV'lf1~lJl1~~V'l~ 1 Nf11~Ynr~lJl.r 
q 

., 
It ~ 'I f11 'j 'YI ~ ~ V'l 

6 fftJ~lr1 p 

x S.D. x S.D. 

2.34 .13 2.36 .12 -.182 .101 

" " ,,~ 10 CUQJ 

f1Cl1lJl U V'U11l VU llt U f1lll 

p > .05 (~= ± 2.26) 

~lflll1':i1'l~ 15 lIff~'llM'l'Hu'''ll fl~m1~~V'l~ 11lfl1~'Vnr~lJ.w ij~1111~Vfll1lJlI~'lllH 
q 

" " 
'UV'lflft1lJl{jV'U191V'l.J1'1'T'I!mil riVUf11'j'YI~~V'l l'vhnlJ 2.34 lI~~lt"'lf11'j'YI~"V'l 6 fftJ~lr1 

L'VllnlJ 2.36 

. "" 
~~f11'j l1h t1lJ1YiVlJfll1lJ1111 f1911'l'UV 'l~ 1m ~ t1fll1lJ 11 ~ 'Ill 'j 'l'U V'l f1 ft1lJl {j V'U 191vii 1m! mil 

'UV'lfl~lJ'YI~~V'l ~ 11lfl1~'Vnj~lJ.w YllJ'h riVUf11'j'YI~~V'l lI"~lt"'lf11'j'YI~~V'l 6 fftJ~lr1 iliij 



. 
.ct 

Vll':iVI'YI 16 
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" 'lJe:J~Yl~~':i~lU<fl'IJe:J'Iflc1'llJLihl'IJl rleJ'l.Jfll':ii'lfHH1'l U'C1~l1~'1fll':i'Vl<fl'C1e:J'I 6 i1'U<fllt1 

"" l1'C1'1fll':i'Vl<fl'C1e:J~ 

6 i1'U1Ilt1 p 

x S.D. x S.D. 

-18.88* 3.4 3.23 .000 
Q,I CI ,., ~ 

Wf'1'1 ':i ~ llJ 11 'IJ e:J'I fl'C11lJ1 'W e:J'IJ 1 40.26 43.18 

" {111"/Ull1Ufl~'J(fil" fli'lJ)} 

*p < .05 (~= ± 2.26) 

1l1fl1l1':iN~ 16 U"'1I'Ii'l1'1~'W-.h flrilJ'Vl1l"e:J~~ 1 1Jfl1~Yl,r~lJ.w ii~1111~tlYl~'1':i~lU1l . 
" " 

'lJe:J'Iflc1'llJ1Ue:J'IJ1 rle:J'Wfll':i'Vl1l"e:J'I l'VhillJ 40.261~"/Ull1tTfl~'J (fil'C1fli'lJ) U"~l1~'1fll':i'Vl1l"e:J'I 
" 

6 i1'u1Ilt1I'VhillJ 43.18 l~"/Ull1Ufl~'J (fil"fli'lJ) 
. " 

H"fll':i 1 ill tllJ1-Vi tllJfI 'J llJ 11~ flvll'1 'IJ e:J 'I ~ 1 L II ~ tlYl ~ ~ ':i ~ L U 11 'IJ e:J 'I fl c1' llJ AU e:J 'IJ 1 'IJ () 'I fl~ lJ 'Vl~" ()~ 
. " 

-Vi 11Jfl1~Yl,r~lJ.w YllJ'h l1~~fll':i'Vl1l"{)'1 6 iYU1I1t1 iiYl~'1'J~l'U1l'IJ{)~flc1'llJ1U{)'lJ1 lJlflfl'hrl{)'W 
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ct 
~l'jl'i'YI 17 

• v 

'lJfl'lfll1:IJ1~1 11...1 fll'j1'l1~tJ 'H1f11Jl(1'1fWI1HHl rlm.l fll'j 'VlWClfl'l tt(1~'11 ~'1fll'j'Vl~nW'l 
'U 

., 
'I1Mfll'j'Vl'fl(1fl'l 

I 

f1 fl 'U fll 'j 'Vl 'fI (1 fl'l 
6 ff'11'f11M ~lttl1'j t p 

- -
X S.D. X S.D. 

d 1 "':.J 
fI11:IJ1'j1 'Uf11'j1'1n'ltJ'I(1f1 5.66 .39 

'U 
5.65 .39 1.35 .209 

'lJl (1' 1f1 'fIlJ fl (1 (1'U Tvi) 

P> .05 (t9= ± 2.26) 

• v 

f11'j1'l1~tJ'I(1f1lJlmf1lPllJfl(1 rlfl'Ufll'j'Vl'fl(1fl'l t'vhti'lJ 5.66 1'Ulll tt(1~'I1~'1f11'j'yl'fl(1fl'l 6 ff'l1mM 
'U 

, Q.J ~ do 

1'Vllf1lJ 5.65 1'Ul'Vl 
• • v 

~mf11'.i 1m tJlJ1 lltJlJfll1:IJUIPl f1~ 1'l'IJfl'lrl11 'il ~tJfl11:IJt ~ 11 'U f11'j 1'l1~ tJ'I (1f11Jl mf1lPllJ fl(1 'lJfl'l ... 
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'" Vll"HHl 18 ~llll ~ V riT\"! t~V~tUl-J lJ1~~.] ll-J m'l~~ lYi '01f1fl1,) t 'll~ vurYivm"Clfl1~ 'YlifHHlU 

'tnl~fl11lJflritl~Uflri':J1tl~lJ titll-Jfl1~'YliflCltl~ UCl~'l1c;l~f1n'Yl'flCltl~ 6 iY'll'fllt1 

~ 

'l1 Cl~ f)1') 'Yl'fl Cl tl~ 
I 

f1tll-J f)1') 'Yl'fl Cl tl~ 
6 iY'll'fllt1 ~1U'll';j t p 

- -
X S.D. X S.D. 

fl11lJflritl~Uflri11-eN i 1 11.62 .55 11.61 .54 1.048 .322 

(itnYi) 

P> .05 (~= ± 2.26) 

I QJ' ~..c::I 

t'Yllf1U 11.61 1l-Jl'Yl 

~Clf)1';j till VUtYi VUfl11lJU~mh~'\Jtl~fht Q ~Vfl11lJflri tl~ U fI ri 1'1 tl~ i 1'\Jtl ~f1rilJ'Yl'fl Cltl~~ 1 . 



. 
<'t 

V1l'Hrt1 19 

. ~ 

iY'll f11"r 'U t),:j fl ri:JJ V1 f1 n t) ,rVi 2 ~ fl 'f1' f1 1 t) V1 ~ mi ~ 'Hn.hI111 f) 

d 
f111:JJU'U,:jUH'Ufl,:j 

" " " ~ r 0 QI Q.I 

flnl:JJ1'U t)'U1~ fl'U I'll 'U fl~1 

*p < .05 (~= ±2.26) 

. 

x 
2.32 

S.D. 

.09 

'I1E,:jfll'jV1~nt),:j 

6 iY'll~l"r 

x S.D. 

2.37 .07 

69 

p 

-4.17* .002 

I , "1 

'il1fl~nH-n 19 U'f1'f1,:ji,rll~'U';h flri:JJV1f1nfl.:j-n 211fl'f1'f11flV1~:JJ.w~1t1'\.h'H'Ufl ljfi1m~tI • 
d ".: I: Q.I Q.I 

f111:JJU'U.:j U'j.:j 'U t).:j fl n1:JJ1 'U t) 'U 1~ t)'U 1 '11 'U fl~ 1 

flWY1~nfl.:j 6 iY'llf11M l'vilntJ 2.37 . ~ ~ 

Hnfll'j 1m tltJ1-ntltJf111:JJU~fl~1.:j'Ut),:jfi1m ~tlf111lJ U ~.:j11 'j.:j'U fl.:j fl~ llJl'Wt)'U l~tJ'\.J l'11tJ fl~ 1 

. " 
'Ufl.:jfl~lJ'Y1~nfl.:j-n 211fl'f1'f11flV1~lJl·f~1t1'\.h'l1tJfl 'WtJ';i1 'I1E,:jfll'jV1~nt).:j 6 iY'll~lM ljf111lJU~.:jll'S-!l 

" " " a '0 Go' Q.I I f I .c:S Q.I 0 Q.I 4,Q.cS Q.I 

'Ufl.:jflnllJ1'U fl'Ul~fl'U 1'l1'U fl~1 mflfl11flfl'Ufll'jV1f1nfl.:j fltJ1.:jlJ'UtI'f1'1f1UJV11.:j 'f1'()~V1'j~f1tJ .05 
u 



.,; 
VlTH:) 'YI 20 

" 
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'lJeJ'I'VHi'l'j~Liill'\H)'1n~llJLih)'lJ1 nm..lf)1HlllC'leJ'I1LC'l~'\1~'1f)1HlllC'leJ'I 6 aU1l111 

o " 

'IJ eJ 'I n ci lJ'Ylll C'l eJ'I Yi 2 'tJ mY f11 eJ 'Yl ,) m1 ~ ';l(J'\.'h mJ n . 

., 
'\1 C'l 'I f)1 'j 'Yl1l CW 'I 

6 aU1l111 P 

x S.D. x S.D. 

., <> ,,1I 
'ViC'l'l'j~L'lJ1l'IJeJ'InmlJ1'UeJ'lJ1 40.79 2.33 46.86 2 .89 -10.71* .000 

" {1"~/U111'11nvi1(nl C'lni'lJ)} 

*P < .05 (~= ± 2.26) 

I I "f 
1I1n"UN-¥l 20 llffll '1h1'LM'U 11 ncilJ'YlflC'leJ'I-¥l 2 'tJnfff11eJ'Yl,)lJ.w~'.wU1'\1'11n ~fl1m~lJ • 

" " 'Vi~n~liifl'IJ8'1n~llJ1{jeJ'lJ1 neJ'Uf)1'j'YlflC'leJ'Il'Vlln'lJ 40.791,,~/tJ111'11nvi1 (nhni'lJ) llC'l~ 
" l1~'1nWYlflC'leJ'I 6 aUfl111 l'Vlln'lJ 46.861"~/U111'11nvi1 (nhni'lJ) 

.d 
'Yl2 

o " 

~nm'j 1m lJ'lJ1-¥llJ'lJf111lJll"n~ N'IJ eJ'Iflml ~lJ'Vi ~'1'j ~Liifl'IJeJ'In~ llJ1 {j eJ'lJ1 'IJ tl'l n~lJ'YlflC'leJ'I 
" " tJnfffl1eJ'Yl')lJyf~1t1U111'11n 'Vi'lJ':i111~'1mn1flC'leJ'I 6 aUfl111 ij'Vi~'1'j~liifl'IJeJ'In~llJl{jeJ'lJ1 
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o 

'" ~l"jl-.1'Y1 21 

o " 

'IH)~fl11lJl~1lU nnl~l~tJ~"n1J1mfH'l'tHHl ri~)'U nl'.i'Yl~"fl-.1 .. . " 
'Yl~"fl~ 6 ffiJ~nl 'IJfl~nrilJ'Yl~"fl~Yi 211m"fl1fl'Yl;ijm'I~1tJ'Lhl1l:rn 

q 

... 
'\1 ,,-.1 m'j 'Yl~" fl~ , 

nmJnl'j'Yl~"fl~ 

6 ffU~l..1 ~lUU'j t p 

- -
X S.D. X S.D. 

d 1 .d;: 
fl11lJl'.il 'Um'j1~mtJ~"n 

" 
5.68 .34 5.30 .32 8.16* .000 

'" d 
1J1fftn~'Ufl" (l'Ul'Yl) 

*p < .05 (t
9
= ± 2.26) 

I , ", 

'illn~l'jNYi 21 Ufffl~hrlM'Ul1 nrilJ'Ylfl"fl~Yi 211nfffllfl'Yl;ijlJvr~1tJ'Lhm.:rn iiThl~~tJ 
q 

. . " 
~mm'.i liJ'1 tJ'U1YitJ'Ufl11lJU~n9i l'1'Ufl'lfhm ~tJfl11lJl~1 1 'Unl'.i 1'11~tJ'I"n'Ulfftn~'Ufl" 'Ufl~ 

" . " 
n~lJ'Yl~"fl'lYi 211nfffl1fl'Yl;ijlJvr~1tJulm:rn ~'Ul1 '\1"~m'j'Ylfl"fl~ 6 ffUfll..1 iifl')llJfl11lJl~11'U 



, 
ct 
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~l"nnl 22 ~ 1m ~ fJ ri1'U t ~ fJ.:j t'lJ 'U m91 'j ~ 1'U U~ ~ ~ lYi ~ 1 f1 fll'j t iJ'1 fJ 'lJt Yi fJ'lJ ~HlfllHl 'Pl ~H)'lJ 

,\H).:jf111'JJf1ci~.:jUf1ci1i~.:ji1 n~'UfllHl'Pl~~.:j U~~'I1c:r.:jfllHl'Pl~~.:j 6 iYiJ'Pll'l1 
. ~ 

,\W.:jf1cilJYl'Pl~~.:jYi 2 ~n1:1'f11~YlrO'JJ;{~1fJ':hm:rf1 . 

'11 c:r.:j f11'j Yl'Pl ~~.:j , 
n~'Uf11'jYl'Pl~~.:j 

6 iYiJ'Pll'l1 ~1uiJ'j t p 

- -
X S.D. X S.D. 

f111'JJf1ci~.:jUf1ciTj~~ i 1 11.59 .54 11.08 .53 14.53* .000 

(J'Ul'vi) 

*p < .05 (t
9
= ± 2.26) 

, I ", 

~ln91nl~Yi 22 U1:1''Pl.:jl,.rn1'Uil nci'JJYl'Pl~fl~Yi 2 ~f11:1'f11~YlrO'JJ;{~1t1'\.h"1lrn ;j~lm~tI 

f111'JJflcifl.:jUflci1ifl~i1 

iYiJ~m1 t'yiln'lJ 11.08 1'U1Yi 

• 
, , Q,I' .or:::t..cl Q,I' 

nfl'Uf11'JYl'Pl~~~ 1Y11f1'lJ 11.59 1'U1Yl u~~'I1~~nnYl'Pl~~.:j 6 

~H'1f11'j 1m tI'lJ1Yitl'lJfl11'JJU91 n~l~'\J fl.:j~ml ~tlfI 11'JJflci ~~11f1 ci 1i~~ 1 1'\J~~n~ 'JJYl'Pl~~.:j~ 2 
~ 

~n'C1'f11flYlrO'JJ;{~1t1'\.h'l1'1.!f) .... 1dl 'I1~~f11'jYl'Pl~~~ 6 iYiJfl1'11 ;jfl11'JJflri~.:jUflci1i~~ 11 mf)nil 
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. ...... 
UNlUJ'lI'YI 2 

. ~ ~ 

U~~ ~tl1'j nJ~ rJ'lJ rYifJ1J~ 11~~(Jfl11'j.J U~~ U 'j ~'lJU~f)~l'j.J ru U'lJl~ UU 1'111! f)~ 1 

•• .d ~I d rlQI rI I .d ~I Q,I rI" 
'j~'I111~f)~'j.J'I'l~mN'I'l 1 f'lmfl~1i'il'j.J~ U~~f)~'j.J'I'l~~U~'I'l 2 f'lf)~fl1U'I'l~'j.J~~1(J 
~ 

Ul'l1l!f) riu'Um'j'l'l~~u~ u~~m;~m'j'l'l~~u~ 6 ff\J~ll1 

2.38 
2.37 

2.37 

2.36 

2.35 
2.34 

2.34 

2.33 

2.32 

2.31 

2.30 

2.29 

riil'Un1~\'l~iHl\l 



74 

, , JJ • 

UNlUJi1;l 3 Uff"~f11~ lmtllJl~tllJrhm~tl~~~~~aiJ"'lJtI~flftllJ lUtI 'lJl~~ '1,dl~ fl~lJ'Yl~HH)~~ 1 

.o::S d tlQ,I tI t .d 4 Q,I tI 'jI : QI • 

~m"~ nlJ~ m'l~ flt]lJ'Yl"Cl tI~'Yl 2 ~flffrldtl'Yl ~lJ~WW'U 1'11'U fl fltl'U f11~'Yl"Cl tI~ 

UCl~'I1~~f11~'Yl"'W~ 6 ff'tJml1 

'fl~1 ~'"iln'i1 
(n'[An~:u) 

~.oo ~--~--------------------------------~~~----~ 

46.00 +---------------------

44.00 +-----------------40:Jrl.CJ--

42.00 -j.------_""'"""'ft-------

40.26 
40.00 -j.---

38.00 -j.---

36.00 -l----
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. . .. 
Ltfffl~ fl1~ bill V'U bll V'U~lb\1 ~ Vf111lJ b~ 1 1 'W fl1~ 1~ b~ V~'J fl'UlffbfWl 'UV" ~~ l111~ fl~ lJ 

d ~ Q ~(V 0' I .d .c9 Q,I 0',., : Q.I , 

'YIfl"V~'Y1 1 ~mm'inlJ~ Lt"~fl"llJ'YIfl"V~'Y1 2 ~flfff11V'YI~lJ~fl1V'Wll1'Wfl flV'W 

fl1~'YIfl"V~ Lt"~'I1"'~fl1~'YIfl"V~ 6 ff'uml1 

~\I'" 
5.80 -.--------.....--------~-----------, 

5. 70 +-----OMOIQ----==~-------.§_S~------_____l 

5.60 -t---

5.50 -t---

5.40 -t---

5.30 -j----

5.20 -t---

5.10 -t---
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Uff~H fll'J 1'IJ~ tltJ 1Vi tltJ fi 11~ ~ tlfl 111Jfl ~ ~ ~ Ufl ~1-j~ ~ , 1 'J ~ "dl~ fl ~ 1J'VIfl Cl ~ ~~ 1 

. " ~I d rlQI rI , .c:l ~I ell rI iJ 0 Q.I t 

F-I fl1fl'Yi U1J'Yi 1m ~ fl~1J 'VI fl Cl fl ~ 'VI 2 F-Iflfffl 1 fl 'VI ~1J'Yi fl1 tI'U 1 '11 'U fl flfl 'U fll'J 'VI fl Cl fl ~ 

UCl~m;~fll'J'VIflClfl~ 6 ff''lJflll1 

'U1\1 
11 . 70 -,--.......---...,.....~~--____ ----....----....rr.r-----------. 

11.59 
11.60 +----

11 .50 -/----

11.40 +----

11.30 -/----

11.20 -/----

11.10 +----

11.00 -/----

10.90 +----

10.80 +---
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• 2'; fl1111U"~U'i.:.l"8~nI;'l111tU8"1 

" 
1Jflfffl1VVl ~lJ..{~';HJU l'HU fl lJlflfll1 

..: .J 
(t~lJ\I'W)* 

" 1Jflfffl1VVl ~lJ..{~';HJUl'HU fl lJlflfll1** 

..: .J 
(L~lJ\I'W)* 

• fl1111t'i1 

" 1Jflfffl1VVl ~lJ..{~1tJU111U fl lJlflfll1** 

..: .J 
(L~lJ\I'W)* 

, '" fl1111flatHUfla118.:.1 1 

d Q.I tlfjJ : QI 

Nflfffl1VVl ~lJ~~1tJ'Wl11'W fl lJlflfll1** 

..: .J 
(t~lJ\I'W)* 

( * ) 

(** ) 



, 
<'t 

'IJ'YI'YI 5 

AQ.I ~~d.Q,I rid. d d .dl d t!Q,I rI 
n 1 j 1 'il rJ fl j ~ 'W lJ 1 fI fI U j ~ ff ~ fl t'Vi fl t U j rJ'lJ t'YI rJ 'lJ ~ Cl 'IJ fl ~ n 1 j N n t fI 'Vi 1i 'illJ 'Vi U Cl ~ . 

" , " 
f)1j 1Jnft'fl1fl'Vl ~lJ..{~1rJU 1'1,,,r n Viij ~ fl f)1j~ 1PlJ'W lft'lJ j j f1f1l'Yi 'IJ fl~ n-clllJ tU fl 

n~lJ9i1fl~1~tll'WU nfhn'lJlmnfl'lJflClGjflrJ'lJfl~ ~W1Cl~ f)j ru m111'Vl rJlcr rJ ~ fhcr~ 1Jn~fllJ t~fl 

t.,rli1lJf)1jU~~,j''WnW1lJrT11'VlrJlcrmt'l1~Uj~t'Vlf1l'VlrJ iJf)1jffmn 2550 ~ijfl1~j~ 'wh~ 18 - 24 iJ 

~lU1U 20 fl'W lf1rJVilmjti1flmt'lJ'lJt'ill~'il~ (Purposive sampling ) lf1rJ'il~Vilf)1j1Jm~fl~lPlJul 
" " fllllJU~~U H~U!lUtllunCll 3 ffUfl1l'1 'ill nuuViIf)1j tilJfl~l~~lrJ lf1rJf)1j ~'lJ~CllnCl~n~lJhl 

t'vilO'u lf1rJu~~flflmll'W 2 n~lJ"1 Cl~ 10 fl'W l~ttn n~lJ'VlflCl fl~~ 11Jm~'Vi 1~lJ..{ UCl~ n~lJ'VlflClfl~ 
, " 

Vi 2 1Jnft'fl1fl'Vl~lJ..{~lrJU1'HUn Vilf)1j1JnffufllrlCl~ 2 1'W l'Wl'W ~~mj UCl~ t1n{ LlIm1Cll 

" " " 
6 ffUfllrl Vilf)1j'Vlflft'fl'lJfllllJU~~m ~'IJfl~n-clllJ tU fl'IJ l~ flU lrTU n~1 'Vicr~ j~ t1JfI 'IJfl~ n-clllJtU fl 'Ill 

, " 
fllllH~l 1'Wf)1j1~t~rJ~~n'lJlft'tnfl'lJflClj~ rJ~ 30 tlJflj UCl~fl1llJfl~fl~Umhifl~' 1 nflU f)lj'VlflClU~ 

UCl~rTcr~f)1j'VlflClfl~ 6 ffUfllrl Ul~Cl~1~lJl1tml~rI'Vll~ft'O~ lf1rJl~lUjUf)jlJfflL~'iltU tflft'.yj 

LUft' LUft' (SPSS 14 : Statistical package for the social science computer version 14) rTl~ilm~rJ 

rilULrlrJ~L'lJUlJllPljilU Lm rJ'lJ LVi rJ'lJ ~Clf)1j'VlflClU~j~rTil~n~lJ lf1rJf)1j'Vlflft'U'lJ~l "Vi" (Pair t-test) 

U Cl ~ L U1 rJ'lJ t Vi rJ'lJ N Cl f)1 j 'Vl fI Cl U ~ 'VJ n j 1 rJ f)1 j n fl U U Cl ~ rT cr ~ f)1 j 11 n 1 fI rJ n 1j 'Vl fI ft' fl 'IJ ~ 1 "Vi" 

(Independent t-test ) 

QI QI 11. .d ~ Q.I rI " : Q.I d. c:S 
1. rTCl~f)1j'VlflClU~ 6 ft'UfIlrT n'llJ'VlflClfl~'Vl 2 Nnft'fllU'Vl 'illJ'VifllrJUlrTU n lJfl1llJU'IJ~UH 

" " " , " 
'IJU~n-clllJtU U'lJl~UUlrTU n~l 'Vicr~j~ t1JfI'lJU~ n-clllJ LU fl'IJl fllllJ L~ 1 1 U f)1j1~t~ rJ~Cl n'lJlft'tnfl'lJ UCl ... 

, " 
2 . rTcr~f)1j1Jn 6 ffUfllrl n~lJ'VlflClu~Vi 21Jnft'fl1fl'Vl~lJ"{fi'lrJUlrTUn ij'Vicrn~t1JfI'lJfl~ 
" . " 

n-clllJtUfl 'Ill fl1lm~1 1 U f)1j1~t~rJ~~n'lJlmnfl'lJUm~ rJ~ 30 tlJflj UCl~fl1llJfl~fl~Ufl~1ifl~' 1 

lJlnniln~lJ'VlflClfl~Vi 1 Nm~'Vi1~lJ..{ fl~l~ijUrJfflfity'Vll~ft'O~~j~~'lJ .05 UCl~'Vi'lJil 



79 

.... .. 
fll1lJU ~,:jm ,:j'Ufl,:j fl~llJtUfl'Ul~ml111Ufl~1'Ufl,:jYl,:jr:Yfl,:j milJ hjiifll1lJUflfl~1,:j ti'W fl vl,:jiiufH11fi w . " 

. .. 
1. l1'ft,:jfll'.i'Yl~H'fl,:j 6 ff'I.Jflll1 fl~lJ'Ylfl"fl,:jVi 2NmYflltJ'Yl~lJ~~lfJll111Ufl iifll1lJU~,:jtt'.i,:j 

" II ", " 

'Ufl,:jfl~llJtUfl'Ul~ml111U fl~l ~-ft,:j'.i~ tiJfl'Ufl,:jfl~llJtUfl 'Ul fll1lJt~1 1 'W fll'.il,:j t~ tJ,:j 'J fl'U 1'fftflfl1W" 

'.i~ tJ~ 30 tlJfI'.i tm~fl11lJflrifJ,:jUfl'Ch1fJ,:j" 1 lJlflfl11f1tJ'W fll'.i'Ylfl"fl,:j fJvl,:jiiumhfiqJ'Yll,:j~O~~ . ... 
'.i ~ fi 'U .05 u~l hi flri lJ 'Yl fl" fJ,:jVi 1 Nflt~'Vni ~lJ~ii~ -ft,:j '.i ~ t iJ fl 'U tJ,:j fl ~llJ t U fl 'U 1 tV; tJ,:j fJ Vl,:j t~ rnVi . . .. 
lJlflfl11 f1tJhI fll'.i 'Ylfl 'C1 fJ,:j ~,:j trJ'W 1'I.J flllJ r:YlJ~ ~!1'W 'UfJ,:j fll'.i 1 ~tJVi~,:j" 1'11 fll'.i Nflr:Yfl ltJ'Yl ~lJ~~ ltJ 

: tVd 01'" ,,~evQ ~J I 

'W 111 hi fllJ ~'C1'Yll 11 r:YlJ'.i H1.fll~ 'UfJ,:j fl'C11lJ t hi fJ 'UfJ,:jhl flflWl'Ulr:Ytfl fI'U tJ 'C1 t'Vi lJ 'U'W lJ 1 flfl11 fll '.i 

~I ~ "'" " Hfltfl'Vi1i'illJ'Vi 

" " ", 
'ill fl fll'.i 1 ~ tJfl ~,:j il U r:Yfl,:j 1 -H' t '11 hi 11 fll '.i Nfl ~fl 1 tJ 'Yl ~lJ~ ~ 1 ml111 U fl t rJ 'W fll '.iN flVi ii 

" ". " 
Ull1 U fl ~ 1 'Vi-ft,:j '.i ~ tiJ fl 'U tJ,:j fl ~ llJ t U fJ 'U 1 fl 11m ~ 1 1 'W fll'.i 1,:j t~ tJ,:j 'J fl'Ul r:Ytflfl 'U fl 'C1 U'C1 ~ fl 1 llJ 

• .. 1 

flrifJ,:jHflril1fl,:j" 1 tUfJ,:j 'ill fltrJ'Wfll'.i'.illJtihl'UtJ,:jfll'.iNfl~lt1'\.bml fltt'C1~ fll'.i Nfl~"ti'tJ i tJtlJfI~ fl 9f,:j ... .. 
o '" "'1 "1 ~I Q.I .d d d ClI hlll1'Wfl'Yl 'if 'Wfll'.iHfl'W'W t'Vw,:j 30 % 'UtJ,:j lRM 'UfJ,:jfll1lJU'U,:jU'.i,:j~,:j"lfl fl~llJl'.i(l~Wlhllrnl'lJ .. . 
U~,:jU'.i,:j'Ufl,:jfl~llJtUfJ"~ r:Yflflfl~tJ,:jti'U,:jlhll~tJ'UfJ,:j l'C1ff'WH'C1~flu!~ (Wilson et aI., 1983) Vi"~ 

.. .. 
~'U1lfll'.iNfl'Vi-fttJ imlJfI~fl~ltJUll1Ufl ifltJli'ull1Ufl 30 % 'Ufl,:jfll1lJtt~,:jU'.i,:j~,:j"lfl r:Ylm'.i(l 

'" ~ ".: ",,,.1 '" '" ~ Wl hi 1 fl 1 llJ U'U,:j U'.i ,:j 'U fl,:j fl 'C1 llJ t hi fJ 'U 1 U'U 'U "fJ i 9f tlJ ~ '.i fll fl hi fJ fl 'ill fl 'W t t 1i fl '.i ~ fl '.i fl tt 'C1 ~ fl U! ~ 

(Rutherford et aI., 1986) '1~flril11l fllllJU~,:jU'.i,:j~,:j"lfl'UfJ,:jfl~llJtiffJiifllllJfflJ'Whl1iflVl,:j~,:jti'U 
'" ~.: ~ . ~ ~ ':..:.1~. ""''' ':..:.1" ~'C1,:jfl"C11lJt'Wfl tlJflfl11lJ tt 'U,:jU '.i ,:j~,:j"lfl'UtJ,:jfl"C11lJthl m'VilJ'Uhlfl 'il~ r:Y ,:j~'C1 111 'Vi 'C1,:j fl'C1 llJ t hi tJ t'VilJ 'Uhlfll tJ 

~ i "I " • <S ""1": '" .. 0 9f,:jfllthl fl~ U'C1~flu!~ (Kaneko et al,. 1983) lfl~'Ullfll'.i~fl'Yl 'if'Wll1'Wfl 30 % 'Ufl,:j lRM lJ~'C1'Yll 

1<J/ Q.I ,., ~ ~ J .d ~ l.ci Q.I ~ d 'd Q.I.c:i 

l1'Vi'C1,:jfl'C1llJt'Wm'WlJ'U'Wmfl'Yl"lfl 9f,:jlJl fl fldl fll'.i ~fl'W 'C1 tJ i fJ tlJ~'.i flt'Vi tI,:jfl tll,:j tfl til U'C1~ tJ,:j t'.i tlflfll'.i 
.c:i ~..c:i Q.I .d 'J/ iI Q.I 

~flU'U'U'Wll fll'.i~fltt'U'U~'C1,:j~,:j"lflflflflltJ (Wilson et al,. 1993) r:Yflflfl'C1fJ,:jfl'U ml'Vi(Karp, 2001) 

, " " " 
Viflrill1l fll'.i Nfl~-fttl i mlJfI~ fl~lt1Ull1U flUhI r:YllJl'.i (l'WWlhllfllllJU ~,:jU'.i,:jr:Y ,:jr:Yfl'Ufl,:j fl~llJ tU~ , ~ .. . 

". 1": ... .. ~ ~ ~ i.1 "I~'l UlJl1'il~ 'if'Wll1'Wflt'Vitl,:j 30 % 'Ufl,:j lRM 'Ufl,:jfllllJH'U,:jHH~,:j"lfl 9f,:jtlJflf1'.i~ flfl'U'W l1J 'Wfllfllfl' 
, • " II " 

flVl,:jt~lJVi tm~ fl-ft'U~'Yht~lJ ~ 'W 1 'W'YhH'U flUll1U flVfl ~ lU 'W fl~llJt Ufl'Ul 'il~ ~ tJ,:jl1 fl H'U'Ufl 11lJtlld 

t~lJ~'W flVl,:j'.ilflt~l t~fl~'U'\.fll1U fl~l'.illJti'UJll1U fl~U'Ufl , l'U'W Ul ~,:j fl vmtJ l~fl 'Yl 1l'Vi 'C1 'Ufl,:jU N .. 
<S i ~. '" "1"':"" "'lIJ"~ 0 ~~ fl,:jflfl'Ufl,:j 'C1fl 9f,:jl1'WltJtJ'W~'UtJ,:jtr:Y'W tJfl'C11lJt'W~'Yll1flfll lflt'.il 'il~(lf1'.i~fllJlJl'Yll,:jl'W 9f,:jtlJ'W .. .. 

", " I 

~fl1JU!~t~tllti'Ufll'.iNfl~';WUll1U fl tm~t~~)'Yhfll'.i Nfl 1'W ~,:j111~Vit~lVir:Yflt'YhVi 'il~Yll '~i 'W ~ f11JU!~ . 
Q.,f <r ~ ~ 0 9 'J/ oC). o£:!t ..::! , d ,.,,I,.d.c), Q.I 0 
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'li'1'J" tJ~lU'l1"'J 
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5. fl"mivill~lJ~U~lluLtvium~ 1~~ fh~m~tl'J~um1l1tJ'jLtmlJfl1'j~fl .. 

fll'1't11fl11"'\T~'Uf)~Uli~fl'1::1",~m,j·h'!fll'11JmA'Vni.n,.....t(peter Lord, Ms, Phillip Campagna 1997) 
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Qflflfl~ ~1tJfl1'jm~ L~~"''J~lflU'YIU ~'ltllJflllfl1'jtJtll'\Jll'l11£J'Jll'\JU'YI~fftl~'\J1'J ~u~lU'I1"'~ ~tI 
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ff 1~'U(2003) 



95 

.fllfl~,.nf) fl 



96 

" " " I 

1'W fl1 'j 1 ~ tJ~ ~ ~ il iJ fl1 Hl ~ fffJ 'U fflJ 'j'j om .. ..,) fJ ~ fl ft' llJ t'u fJ ~ 1 ,*ti~I'W ~ 1 U 117 1'W fl1 'j 1 ~ tJ 

.. II II 
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2. 'Yl~fffJ'U""~~ 'j ~ L-U ~ \I fJ~ flft'llJ tafJ \111 'W'Yi l~fJ ~1uft' 1~ llJll1tJfl1'j fl'j ~ 1~~ Vl'W ~ 
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Q ,. '" '" 1- I ~ jI 3. 'Yl~fffJ'U~11lJt'J1 t~tJfl1'J1~mtJ~\lfl'lJlfftfl~'UfJ'c'l lJ\lnl1'W1'j~tJ~'Yl1~ 30 tlJ~'j 

4. 'Yl~fffJ'U~11lJ~rifJ~umhlfJ~ 1 1 1~tJfl1'jt~~fJ'W~ttJ~1~ (T-test) 
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" " 1. hrUf)fhrl'Vl~flU~tJmhl1'u f) 'lU'YilmJf)Ull1U f)~U~1 l~tJ'l 'I1'b~l'tl1~'lJlh~:JJlW 
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2. '1 'I1'u f)nWnl~flU~tJf)U ll1U f) '1 U'YilbblJ f)Ull1U f)~U~1 1~ tJ '1 'I1'b ~lVh~'lJlh ~'lJlW 

" l35 U~fl'l ~lU1U 5 fl1~ 1~tJ'l~fl1l'lJl1Uf)'lU'j~~lJlhU bb~1~f) 3 ulVi 
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3. '1 'I1'Uf)nWl'Yl~flU~tJf)Ull1U f) '1 U'YilbblJf)Ull1U f)~U ~1 1~ tJ '1 'I1'b ~l'Yh~'lJlh~ 'lJ lW 

. ". 
135 U~fl'11~tJ'l~fl1l'lJl1Uf) 'lU'j~~lJ"l~ViUf)nW1tJf) '1~'11hfiu 5 fl1~~1tJ'Yil'Yll~ViQf)~U~ 
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4. 1JUVif)~lU1Ufl1~VitJf) '1~ bm~Ull1Uf)VitJf)'~ ~~brJU filflf)1'lJ 
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" '" · '" m~ b'Yllf)lJ 100% 'Uu~ lRM 
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" '" · '" 3 flH L'Yllf)lJ 93% 'UU~ lRM 

" '" · '" 'Uu~ lRM 4 m~ b'Yllf)lJ 90% 
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5 fl1~ b'YilnlJ 87% 'Uu~ lRM 

" " 6. Ul~lfl1l'lJbb ~~ m ~'UU~f)~l'lJLUU'Ul 'lJ111l'j~1tJUll1U f)~1~~brJU filfl f)1'lJ 
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7. 1JU Vi f)fl1l'lJbb ~~bb 'j ~'UU~ f)~l'lJbUU'Ul~UUll1U f)~1 
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~fl'l!lW~ 1 U'lJ~d hMl'Wl1Ul n'ld'\ll,rl-:J~mr~ 1U~1'Wt~flUVtl 
.,: 'JI..,,1 1'J1 'JI'JI ddd'l 

2. VV fl1-:J'Vi'iV'lJfltJmtl-:J~fltJlfftfl~tJV'Cl U'\l1-:J11'Wl~1tlfldl'lH'idt~'lJ'Vl b'WU'W d 

~H 'i~tl~ 30 t'lJ~'i 
. " 

3. -U'WVim1m1'Wfl1'i1-:Jt~tl-:J~fltJlfftfl~tJV'Cl'i~tl~ 30 t'lJ~'i 1~tlijml1mil'W1'W1Vi 

30 l)JVI'l -------
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4. fll'l't1~~tl1Jfl11'llflatl-.3Hfla";dtl-.3'1 ~1£/fll'llfl~tl'I ... !'rhl.J\ll1 ii (T -test) .. 

..,f "" '" "'''' '" 1. tmtl-3'\ .. rJt'Vlff~ t'Vilntl'l t'Vl'lJt'lJtl'l sw - 300 

2. t'Vl'tH~'l~(J~ 
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1li.ll~j;JfllJ 
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2. ,,r,:r f1 fh'fl'Vll fll 'l tl mi 'U i 1-3 fll (J tt ~ ~ Vfl t'I1 V (Jfl f1 tl'1 'lJ t ij tlf) tl 'U f1 11'Vl fl ff tl 'lJ . 
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3. t~'lJVi1fll'l'Vlflfftl'lJ lfl(J,,r,:rf1nmt~'lJVi~fl A ~1f1,:r'U,,rfftyty1UJt~'lJ 
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4. l'I1'Uf1f1m1-3tltlf1~1 tml1'U'I1U1WWf'l11'lJt'l1 lJ'Vl~fl B tm1 t'lf'lJtl'U11tt~~m1(J 

:: 'I ~ .... '" ..,f .d", ~ ~ '" "l.d 'I ~"I ~ 1 'I ~ 
5. ~lf1U'U l'I1Uf1f1m~fl~tl'U'Vl LiJfl1'U9Il(J'lJtl LiJ'Vl~fl C L'lf'lJtl9l1(Jtt~~m1(J fl(J t'l1'lJtl-3~H 

, .1 ~ ~ ..,f.d ~ ~ .... 1 ,.'" "l' ~ 
lJ'Ul-3'11'Ultt~~ ~f'l~tlU'Vlfll1~'Vll~1'lJ f1'U fl(J 'lJ'lJfll'l t 'U1~'Vl1 

" , " ' 
6. ~1f1,:r'U~f'liltl'UVi'iJ,)'1'U'U11ijtl 'iJVi~fl D '~ijtl'U11tt~~m1(J lfl(J,,r,:rf1nm'lJtl-3~H 

'iJ,)'lU'I1l!'l~m~ ~fl~tlU~~11~..11~1'lJ flU lfl(J hii:ifll'l' 'U-;h..11 

Gt ,... Q.I t::l Js d QI d <it 9J4:!t !JI 
7. t'l1'Uf1f1mtfl~tl'U'Vlf1ft'lJ'lJ1'Vl ~~ B t'lf'lJtl9l1(Jtt~~m1(J 

8. rrfl~l(J,,r,:rf1nm~-3\ltl(J'I1~-3f1~'lJ'lJ1~l'U~fl A 

c B D 

4.5 l'llVl'1 4.5 l'llVl'1 
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