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: LEARNING ACHIEVEMENT I HANDS - ON ACTIVITY PACKAGE I 

LIFE AND ENVIRONMENT 

The purpose of this research was to enhance learning achievement in life and 

environment using an activity package. By purposive sampling, the target group was 21 students 

from grade 6, Banlungmuang school, Amphor Lamplaimat, Buriram studying in the second 

semester of academic year 2011. The one group pretest-posttest design was employed in carrying 

out the study. The developed activity package was comprised of 1) the relationship of living 

things, 2) the relationship between living things and environment, and 3) preservation of natural 

resources. The research tools consisted of activity package and its manual, lesson plans, 

achievement test, and questionnaire. The data were analyzed by mean, standard derivation, and 

t-test. The findings indicated that students' achievement after learning with the activity package 

was significantly higher than those before learning at the level .05, and students' satisfaction was 

at the "high" level. 
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fJW 'f1fl1:1W:fl1'Wfl111Jifl111Jflfl fl1'W fll':iIJl)'U\91 ml: fl1'WV11JJW fl 111Jl fffl'il::: 1 fl':i'Ufl1':il'll'll'W111J 
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.. . 
J _I v t .c:t 4"' .c:t Sl.:t SI SI .c:t .f'I o c:v 

2.1.2 tl.:.tflu1:::fl81.JUU:::Vll1.J.:.tVfl119~fl1111rJUlfl&U1-U~f11tlU1uU0'11UlJ 

fl QI I ~ QI d 9).d. jJ 9) .:::I ?I 0 QI O d jJ QI 

~Mfl'l.J 1:: nornm::ft111.:i•1m11'il~m111tJ'U1·ruu u ~11 t.1um u ff1fltu 'il 11 ilu ~rn.:i mfW v v u 

~ QI 'J} "I" ' " Q QI QI d " d " 9'.i::i d d IJ'il'ilt.I 3 ~11.J t~Uf1 ~1'Uf1111J11111'il~f111 f111'il~f11111t.l'U°t U'1~f11111t.l'U't'\IV'l~11t.l'U lJ11tl'1~1VfJ~ 
.,.,~.c:t.Glo' o' o'.c:t.d QI QI o' 
~'1'10 'I.Ju ('VO.JV'f'U1i l~'lf~fJ'l.Jfl U'1~V'fW11 t.l'U~"!'ll, 2550 ; 11Pll'U1V'f1 1~'11J't'Jf1'll, 2545) 

2.1.2.1 m111~ 1111 ~~m1 11ju o.:iti'tJ 1~no11~ffi!11ff'4uri.:i1ff~ J.Jm1 ~~m1 
' . ,, 

11i1uf Viihfity 1~wmV'f1~m111~1111~~m1'llo.:i11 .:111 i1uVirU' umni1PJJu1-.1.:i1~1111'l10.:i 1 H11t.1u m1 

wwitJ1i.:i1:::1111'llo.:i h .:i11t.1tJ 11mi1il.:i m1~11uu.:i1tJ l uvino.:iti'tJ1:::no11'l10.:i h .:111vul11'1'1.Jri • v 
I JI jl I 

1i1111lJWl~t.11tiu flO fJWfl1V'f'llO'IUf111tJ'U'11lJiiY'vl1ffuVi11 .:i11t.i'Wfl111'U~ ~.:ii!u~11i.:i'ifViuff~.:iil.:i 
,, 

m1-.i1PJJm'ti.:i1:::1111'l10.:i h.:i11vtJtJ1:::no11~1v 

1) m1 n111 u ~1i1111J.J1t.1l'lJfll1WIPll'U1~ii 'il~l u 'U fll1WIPJJ'U 1flWflWI • • 
QI d ' QI 

'lJf11W'lJ Ot.11.:J'lf~l 'il'lJ 

2) m1n111tJflu~m~V11ifflfffllffO~flii'o.:itirnil111J.Jw 

3) m1 fi111tJ ~UH'lJ m1'111 U'lJ .:i1tJ l 'Wl'Jflo.:ifl'1h:::nm.J'llo.:i h .:111 t.i'lJ 

ffO~flii'o.:itirni11mnv 1m:::L1'.ltJ 1tJ'11:1mH'lJ~V11ifflfffll 

4) fl11~~ llfii1:::tJrn.h:::fi''WfJWfl1V'ffl1t.1l'lJ 

., o • I o ~I 4 " .,; " " ., 5) fll1'il~Vll1W'll'lJIJ1:::'ill111V'f01W'll'U~1fltJ1'llO'IU'1:::ffO~fl'10'1fl1J 

U'lJ1Vll'lfl11'l11:::ti''lJfJWfl1V'f'illflflltJ'lJOf11U'lJil.:im1iiri1u'i1:1.J 'llO'l~~iiri1tJ1~t.11,,.o.:ifi11n11~~ 
,, ' 

~ 1 d °' °' , O <Q 1 d <!/ ~ 1 , " ""' I d " " fl11flfl'lfl'll0'1 HlW'lJ ~'l'lJ'lJ 'lJflllfll1'U'lJfll1'llO.:J H1W'lJ1l'l1IJ~ Ofllff 11~:1.Jff1'lJ1fltJ1'll0'11'lll 

miiri1tJ'i1:1.J 1~uri 11:1.Jfi111tJ~1il111mmm:::~~'t11uHtJt.1V11ifflfff!l 11:1.JffUtJfftJtJm1~~m1 • • 
... " I .I ... ~ " l'Hl'Ul 11:1.J11'J:::l:1.J'lJH'1 11.J'lJfl'lJ 

.,; " ... ... " ""' ., ... fl11:1.J11:1.Jlf.IVIUVI 111'l'llO'lfll111 tJ'lJ l 1JV11JlVl'llO'lfl l 11"::: lJVI lJlVI 'llO'I ~11tJ'lJfll111~fll111 tJ'lJ fll'J ffO'lJ 

l~vl 11'~11 t.1tJ1~tJ iY1firu11:::'t111~iY11~111rlo~~1~v1,ro.:ifitJm1~flm11'1 t.i'Wfll'.iffotJ i ~uri m mi::: 
" u cu (I.I 

""' ... " , ., .,; ., ... "<!I 
~l'H.l'lJ :1.Jf111:1.Jl'lll 1lf!Hfl'lJ1flt.11fl1J fl11:1.J11:1.JW'llO'lfll'.i1W'lJl flO 

1) m11'1r.1tJf 1~u.:i1tJm·rn:::1.Jflfl'1°t11u vitJtitJ iiJi~ fll~~o.:inu 1 if 
~11t.1tJ1fi~m111 tJ'lJ f ~o.:i1ilfl 1omff1 l1'1'll11~iitl1:::fftJm1w m11'1t.i'lJ~~1r.1~1'llo.:i1'l1110.:i v v v 

2) m11'1t.i'Wf1~\J m:::tJ1tJ m'Jm.:iff ~iltyty1 ~v.:iiinu 1 .Um:::tJ1tJm1 

Q " ", ~ I °' ! <!/ " """' " <Q O flf"I ff'.il'lfl11:1.J1'lll 1lfl11:1.J11:1.JW'llO'lff .:Jfll'I ~ fl'l'lJ'lJfl'J1l.:Jfl11fl'J:::\91'lJ l 11H1'.it.l'lJ l'lfm:::tJ1'lJfll'.ifl~'Vll 
v • v 

fl11:1.J1.u'll'il~'l~ii.:i ~ 
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ll)V • olv""' ... dv v v d v 
t~'IH'llVU'I 'IH'lltlJ.JlJ'Yll 'HtfWlfll'l'lltllV 1\911Jt\911J'llflfl111J'l \91'l1'il fffl'Ufl1ll.Jtl fl~H:l'l'llfl'lfll'l !'lV'U 'l 

q cu cu cu 
' ,, ' 

.:::SQ.I QI,, Q.I Q.I .c1 ... 1 1""4 .:::. .c:t ,, jJ ~,.. ,,,,,ct d 
\9111J'Ylff 'lfl1JVfllJ'l'U~1V ~'l'U'Ufl'l'YIIJ'll'ltl'U 1 'tt H!W'U!f1~f11'l !Wt.I 'l 'il::\91fl'l!IJ~ i flfllff 'ttP.H'lV'Ul.J cu cu cu cu 

tJ~ff'lJfr'U n'Yll'lff 'lfl1Jfl'LI'IJflfl'1g'U 'ttlflU 'ttrl '1,,,fll.!'1g'U "] 

d V ?I ""' .cl ~ V"I ""' 
4) fll'l 11 Vt.I l!lJ'Ufl'ilfl'l 'llJ'YI ff'4 flff'U l'U !lJ'U fl1ll.llfff1!'Ufl'Ul'U !'rill:: 

v , Iv 0 ,. I I i11 v $Id ?t ,,j I "I v .,; 
'tt~~V'f'U'il1flfl111J 1Jl'U1 IJ~fl111J Hl tWlfll~lf1 1'W'll::nJ'U1'lfl'l'Ulff'4fl fll'il'lfl1'lff'll'lfll1::'VI 

v 1 v""' v a QI v 1 v Vd o ..,\ 1 v v v 1 
m::~t.1 'tt m~fl111JtlV1fll 'tt'l t1fl'LI'llt1.:i 'il'Ul'I fjl'l vu 'il::'tt1fl1\91t1rnvrn '"'"~~'Wt.I 'illflfl1ll.J'lltl'I 'ii 

... ,,f , jld v ,,j 0 v 
U'1::1f1~fl11l..11l"U'll'U'il1flf11'l ~1W'Ul 1l.Jtl'VnJfl1\91tl'U~1V\91'Ultl'I 

5) fll'lllVt.1f1~'U'll'U~t11dt1'1\91'1tlfl;}i\91 'llt.11Vl'f'll.JUfl'Ufl11l.Jfi~iJ.iij~ 
,, ' 

""' "I V ""' d V , V""' !"! •V 
nuty~ fll'il.:Jfl11n11.:in'ilm11.1V1m::~t.1 'ttmflmrnn1.:imfl11111 tl.Jl'illl 

' ,, 
6) m111vuf1~um11tJ~vuutJ'1.:i 1't'f 11:: 1~f mn~u Vii h1'1nflm1tl 1 

' . ' ' " 
fl1111f1tJ1 ~1 tJ n111tJ~vuutJ'1.:i i1 .:i~1.:i111 1~t.1m1ilPllt.111 tJ~m11tJ~vuutJ'1.:iYi~~t.1 fll~1111il~ 

1 tlflTtYl '11' ~ll Vt.I 1 ~i'11f ~'1fl11ilPlllJ1'lltl.:J~11'll11tl'I .. .. 
d v Vd "'.I v d v.JdQI .cl 

2.1.2.3 fl 1111 V 'U 'l 'll ti .:! H 11 V 'U ti.:! fl IJ l :: fl ti 11 fl 1 'U fl 111 'l ti 'U 1 CJf .:! l.J '1 fl 1:1 W :: VI .. .. .. 
I .c:r.d,, ~ .?I OGI fJ/ QI o' 9J QI d fJ/ 

U\91fl\911.:J 'illmfl1.1V11 u u1 u t1111m1 ::mu fflflqJ U'1:: ff ti fl fl '1t1.:Jfl11t1.:ifltJ1::fl tlllfl 1u fl11 'il~ m111 vu i 

~.:idrrn 1::m1~,-im111 vuf ~1~m~u 1 'l1'n~'1~t1m111 vu f ~.:iJ u ~1,j.:i;'~11t1fl~.:iilfl1:1w:: m1 

' I I odd O QI I d jl QI 

fl 111.1 U\91fl\911.:Jl::1111.:J 1.Jfl fl '1 fll U .:! fl.:! fll 1'YI1.:11 U 'll ti.:! ffl.J ti.:! 'Y1ff'IH'1\91tifll111VUl11'1::Vi~'W1 fll l 'Vll'I 

.. $Id $Id , $Id v ,,j .,; v , .,; ~ ... 
tl111.IW'lltl.:Jfj1WU fjll VU '11WUl1'lfl'l'Yl\91tl'lfl11 Ull'l'l V1fl1fY'Y111JU1i11l.J'lf1\91 111 WlfllfY'lltl'lflll 

,, ' 
4 5'1 "" I d $Id o d Vlll.161 V61 d""' ""' liJ V 

1t:lt:ltll'Y11U'1::11JU1.l\911 \91'16fl'ilUU11'1'11WUl'Y111"1fl11'11V U1~'1fl1111VUl rn t'lf tU'lf1\91'ilH t~ 

2) m111 vu f 'il1flm11~fi,-i1m::'1.:iljt1tJ~~~'il1.:i 11l t1nrl 11vnilfl1:1ru:: 

.J a d v .s ?t QI d V61 v v d 1 v.. iq • • "" 
11U.:Jfltl1WU '11tlff1.16'11m::ff6.:11.ltl 11JU~'1'il1flfl1l'il'1fl1111t1Ul t 11 fj1WU '1fl'1 tl.J11'il::1f1'1'il1fl 

o' .s o d 1 v a .I"" QIQ "" .J ?t -:ti QI d o ., a 
ff mu m1w111 t1mm1.1fl\9111.1 um: fl '1.:11.ltlIJ {)llfl 'il HCJf .:i mu m1 Hfl'Yl flll:: 'Ylff lflqJfl t1 

mrnn'iln1111 fl111.1nm"~" u • 

.d 'JI I d 91,=:i d 'JI f QI 4 
3) m11 wu l 'il lflU 11 '1'11wul'Yl11 mfl11 mv 1m::1mui1111flll1.Jfl fl '1 DU 

_jj o QI v .J 1 QI d vd v Vd ~ o QI a Vd vd 
11Jll1l.Jltlfflflfllfl 1U11U 'I U flll 'ilflflll 11 t1Ul'Y11 'WU Hl l VU11JU fflflfl.lfltl ~11 VUU ff1'1111fl11l.Jl 'VI u cu cu u cu cu 

11mfl11'1w..f .:i lu1m::uofl 1 H11vu..f .:i~1nurnflm1 i'ff'J ff mu~ ffmu1h::flo11m1 1.Jflfln~.:i 
' . • I v a • a ""' a v ~ ""'~ 

IJ'l::fl6llf!1m-wt1u flnm-wt1u 1V1v1m 111t1~11JU.fll.JIJruru1'llt1'1'lfl.J'lft.1 
q cu cu u u q 
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... ,, .. 'l ,,.. d ,,, ,, ,, ,, ... .. j/<9 ... 

Vi WllJ 1 fJ1 'HllJ & 111Jfl 111J ffl1Jl'H'l't'Hl~11 ff"N11lfl111J1 fl fl 1t.J~ 'ULV'I fJ 'ilfl fll 'J 1'Hl'U1'il'Ifl1'.i ff '11f1~ 11 '1~ 

f1n1:11n 111J'lfl~fll'.i 1'1 t.JlJ f '\I tN ~11t.JlJ11t1ir fl~ 'il~1'1t.JlJf11 tJ11lfllJ1 n~ iyfl l u '\I w~1~ t.11tiu fi 'ii m 11J 

.. ,, !:'! 1 'l ,,,,.. ,,, .. ,,,, ... 'l ,,,,.. "I".. ,, 
fll'J 1'HllJ 1 'il~11Jfl t'lfllff & 11 ~1'HllJ '111'111HlJ fll'J 1'.i t.llJ i fl 1t.J~lJ1V'lfll'J fflJ 1Jff\.! lJ & 11 fJ1 'J t.J'U 1 fl1'Jt.l'U1 

~1un1:tJ1tJm·n'1 tru!'U6.:i~tJm.:i u 6n 'il1n~1'1 t.ilJ 'ii: iAfJn~1tJm1~flmrn~1v.:i1AfJn~1lJ ff mi .. .. 
........ 'l ,,., .l 

fl111J1J1lW tlJ~lJ16'111'1:fl1'.il'ilfl~'U1V'l1Jlfl'\JlJ . 
"' .., .cc SI.CC SI SI .cc i'I o v 

2.1.3 ITltl'Utlfl11il~fllll'W'UlYllUU~l1tl'Ul1J'UD'ltlty 

mfluflm1~'1m11'1t.1tJf ~nj'lJ~1'1t.1mfltJti1ti'fll <i't.iqnf fi'111fl'lf, 2s44 ; wi1W1 

. ... ... ... .. • ... 'l ,,,,... ,, ,,,, ... 
2.1.3.1 1'tltllJflfl11'il'1fl'ilfl111J'tlff '11ff11J 111fJ11 t.llJ ff'Jl'lfl111Jlfl1t.J~116'1 fl111J 

j/ 'l p Q Q AIQJ 4 I ,,.. j/ j/ ~ .J .. j/ j/ 'l 'l 
1'\11 & 'il~lllJ 'il~'J'tlt.1111'1:1J1'11flll 1'lf61lrj1'.it.llJffl1Jl'.itlff11'1fl111Jl 'ill fl ff .:in1'\1111tJlJ11rn:1'\11 & 'ii 1 lJ 

,, .. "'1 ,, ,,.Jr ~ Al ..... • 4 ,,, ... ,, 'l ,,, .. 
ff1J6'1'\16'1 H1'.i t.llJ 1J flH ff1Hfl111J1CJf '11UlJ 1J1:ff1J fll1Wlfl1J6t.J Ill 6 fl 11J'\161J'1 & 111JHI 1 t.llJ 'ii~ 

" cu cu " cu 
~ ' ~ 

'Yit.11t.111Jtl1.u'61JC1irtJm~m~1JtitJ 1 m .:in"!1.:ifl111J~1~11-tiiim1 m'il1h 1m.:in'~1.:ifl1111~iru1 i1'iju'UlJ'I 
" " cu " 

1~11~lJ 1'1t.11flH't1'!1.:i1~1J ili1tJ~t.1uutJC1.:i 1116m'iltJi'rntJ~t.iu 1m.:in'!1.:i1~111~6111'mmrni'tJ ,, , .~.1,,, <9 .. ,,.J.,A1 .-4 .. ,,,, 'l I 'l"• .<!! 0 .:. .. ,, 
'U6lq!'1 111J1'Yi1J'\JlJ '1 fll'il'l1J11lJl'tl'il'11J1:ff1Jfl11Wl'Yi6 t11'\16lqj'1 t111Jll'1: t'lfflltll1J1116fllff'l t11 

' . ~ 

~11t.1ufi'11116C1.:i"6tJ~1J'~1Vl6'li1t.11i1'1nflm11~6111t.i.:i.u'6\!'11uffll6.:iu 6n 'il1nu fl 1 v.:ifl11iitJntJ1n 

I ,,,,, .. ,,,., d jl 4 o ,,,, o GjV "I" I Q ., i 
'111t.I 11~1'.itJlJ '1'il'11:1J1J1:11Jf.l1J'\16'1'\16lq!CU'Yi6'ill '1'1lt.111":lJ11Jl t'lf'lllJ !'16t.11'1'.i1'111d '1-:JlJlJ 

1 nflu flm1 ~'1fi 'ilm 11J~ 'ii :nrl11~-:i 1 u ri1u if fi6 mflu fl l u m1~'1tJ1: fftJ m1w1~6ll11n'u6.u' 6lq!" 

' . 
QI ,, Q d,, d QI ,, Q jlQ 4 QI ... I ti I , 

ntJ fl 111111'11J fl I fl 1'.i 11 '\I m.i '1mt.11ntJfl11ll11'111'\J6-:i fJ 11t.imVi6'ii'11J1: fftJ m1w6t.11-:i111 m~ ffll u 

m1 ~'11~1 t.11JtJ1:ff1Jm1w fll 'il:~ 6-:i11m1:li'n'mu m1wl i1'f 11 .u'6\!" ri1u 1 '11flu ~'1 ii1ti'fll~ 
,,.. ,, ... ~ 0 ... d 0 , ,, ... ,, , ,, <9 i "' 0 .<!! 0 .:, ,, 

fj1W'U~6'1ff '11fl~ llJlJ ~'1fflflf\J'tl'il:'tll 111fl'1fl111J1'\11 'ii U'11'il'l~-:JtJ1~1fllJflltll1J 1116fllff '1l11 
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. ~ 

~t~tJu111fl1~v11 ~Vfl1'l"'l":1~tivfli~n'l"fifl1111nm'l"nmnnmntJ 1liGJ11CJr1n lum'Jil11ffuv 

• I o' .,j , ''I ,, ,, "' .,j I 

u'J:ff1Jfll'JWL'V'lfl 1J l'tt~LW'WL1Jfl'tt'WltJ 

2) L'YlflUflfll'j, ~fl ltlUJl11flfl iii'~, ,r ~L~ tJU fl~ 111v-t'l~i1vil~i!~iviv 

1~v11 itJ~fl111Jf ~fl\J'Cl L'Wff1Jfl~ 1uri1u'IJV~fll'J 1 ~fllt111J fllfl1'Jffm:111rn:~n~m1nI:J~fll'J 1 .ff 
I I jl JI 

f'l1m111V.vcii1tJm:~ufl111Jfi~'IJv~ ~L~tJu irn: t ~t'Ylfli1flnil1fl'ty 1 u 'IJW:~~f'l1m11 i'lfu m'l"m11cif1 
~ ~ . 

, ,r ~L~ tJ'W 'tt 'Cl ltJfl'W ij ff1'W l 11J, 'W fl1 rn fl1J fl ltl11J L~ tJ1ft'W ~~ir 'W fl ltl11JU 'W ~~fl 'J'j iM 1~ V1Jn Qfl, ~ 
• • ... ,,,,,. .J ,, .. ~ .1 ,,, 

l1'ClltJfll~fl1J f1l'J~fl1Jfllt111J'IJfl~fl'W'tt'ClltJfl'W 'il~fll t l1 ~fll~fl1J'Yl\}fl~fl~ff1J\j'JWL'rl1J'IJ'W fll'J l1 

,, "' "" I .,j , ,, ,, "' , ,, "' "' • 'l .:, ill. I, ,, . I 
L1'CllfjL'JtJ'Wflflflfl'W~fl1JL'Yrn l1L1'Cll~LW'W ~'j'J1J'J11JLW1JLW~fll~V1J t~tJ'Yl1 rn 'JH1'CllLJ'J~lJ1W . ~ . "" d, d ""' , I QI' QI' dl QI 0 , j/j/.C:::S lq I A!f 
3-5 1'Wl'YI 'W'IJW:'YINLW'W~flU m 1Jf11'J'IJfl'il~l11:'V'lfl'IJ'WflCINfl'W'Yll l1Nl'JtJ'W'rl~ &lJ'ilU tm:L1JV cu cu cu cu cu 

""' • d " t" "" " """' .J <!! , ,,,, ,, .., , ,, fjL 'j tJ'W~VUfllflllJLff'j 'ilUCl1f11fl1'j l1fll'l'LtYrnu Hfl1tJ11ifll'l''Ylll11Jl: tYlJ l1 'l'V 'tt'IJ Vl.J 'Cl tJV'W fl'ClU l1 

!/d !/ 0 "' d ,,,. ?I .,j I j/d .,j 'l "" , 
fjlW'UlNClfll~VU'IJV~~'ULV~'Yl'U'YI fllfl1'l' 'lffllfl11JL'U'W'l':tJ: "1 Ll'IV'lf1tJfjLW'WL'lfVlJ ttJ~fl1llJfl~ 'W 

' . . 
I ,,, • .., ,,,. "' !/ 1""" "" <!! 0 ,,,,,.,. !/ 

tY1'1.J'IJV~f11'j 'lfflltY~ fllffllllrn 'lfflltY~m:~'W l11fl~m:U1'Wfll'l'fl'1Ll'IV'Wl'Vll~ l1fjL'l'tJ'WtY'l'l~ 

fl11lJV~ fl1fl1'jfffll:ll, i\'1~1 l 'il'V'ltj~fl'j'jlJrlVtJ'IJfl~..rfll:J~fll'jflflUUU~l~ "1 1vimhm, .ff fff l~fllA' ~ 

\Jl'Vll~, M'fifl 

"""' " "1"" ,, ,,.,j 3) L'Ylfl'Wflfll'l' 'ilfl'l':::UU'IJVlqj'Clfl11lJ1 'Wfl 'ilfl'J'l' lJfll'l'tY'l' l~fl11lll LlJV 

!/ d , ""' ti .. , I O jJ d ?I "1 I 1tl .,j 'l jJ .., 'l jJ 
~LW'U fl'l'U 'l'::tYUfll'l'W l1lJ'il::l'WltJllJ'Wl'UVl.JCl'YIL1J'Wfl11lJ1 l1lJ L'lfVlJ ttl~l'IJlflU tflHtY'l'l~ 

""" t " "''l ,, .,j 'l fl111l11'1JJ 'U fl'l':U1'Wfll'l''YINfflJV~ fllfllll t Vf11ff~'l'11ltYV1Jfl1llJQMIV~'IJ V~fll'l' l'lfVlJ ttl~ 
~ 

"" d t !/!/ !/ "' "' !/d ,,, I ., I 0 ill j/ 
fl11JJflfl'U 'il:::ffllJl'j(') l1'1JV1JtWVtJmmnuNIW'U f!VtJ1~1l11Jl::tYlJ u~ lJffllJl'jtJ'Yll tfll'rl'l'l:::lJV~ .. .. 
, I d "' : di "" "" d "' t !/ "' "" 'l , !/!/d d !/ dj/ jJ , 

lJl'tt'W fl~'U'U'il~lflf!U'W1flfllfltl1f11Jfll'l' 'If UN'WN~fl11JJfl'1 t'1tl l1fjlW'Ul'IJtl'U'IJVl.JCl'VlllL'Cl:l'IJ1 'ii 

VVfllJltfl'WUN'UN~ Ufffl~t i\'1~'1.Jfll'jl~VlJ iv~ fl11lJfflJ~'U D~l~ "1 uci: vnuwg~fl1llJfflJ~'Un 
" ' I C11 9/ , ~ 9/ d<!I "' 9/ , 111 9/ d CV 

1'11Cl1\J'U~1lJfl11JJl'IJ1 11 IU'U'UVlqjCl'YW'Utl'Ufl11lJl'\11 1ll!Cl::tY1lJ1'.itl\9l'.i11lffV1J tfl fll'.il'Utl'UUN'WN~ 

fl11lJflfl;~l;j'Wl'YlflUfl d1tirumh~g~~fl'jfl'J'jflfll:llUCl:U 11 tll t1 M'tnf!tl 'j::: iti'lfU nu Hll tl'W fll'j I~ tl'W 
u .. .. 

UN'WN~fl11JJflfl ,~ij~nrin 1 ~l1Clltl~f1I:JW:, 'W~V~l~ "1 ,~Uti UN'W~fl111Jflfl UN'WH~fl1lllf 

UNlUJij (Mind map) l11VUN'W~fl11JJflfl tul'il (Concept map) l11VUN'W~fl111Jflfl'l'11Jt1Vfl 

'UVf11llfll'YlflUfl 3 tll::fll'l'~flri11il~ l'Wfll'j~fln'ilm'l'lJfll'l'll tl'W fll'j ffV'Wl~Vff ~ltYllJ, ,\' 
""' , " " "" "' " "' "'"""' """' .J di • ,, 'I .,j • 'I ,, fjlW'W fltY'l'l~fl11lJif11tl~1rn~uci1 tl~JJ11itYV'WU1~11i'Ylfl1fl1'jfff11fl'Vllfl11lJl'IJ1 t'il ll'IV'W11Jl t'lf 

ill: 1v'lfulumrnvnuuufi1lm'l'JJfl1'j 11 vum'l'tYvu hi'un m'l'tYvu t i\'1fiflfl1111fi'1n11t1vfl ml 

tYV'U iflt11~1ifJtlUt1~1ilfl 1vmtYt ,\' ~ll tl'U ,~tYf Nfl11JJ1'li'1l1l 1 'W ~ ~~iflu fl111Jflfl'j 11Jt1Vfl'l11 v 

'11~flfll'j lflt1flf11:J1~1VVNl1Cllfll1Clltl~m l\9ll tllJ, ~, M'u~1 l ~flltlllJUC1::f11A' ~tfl'Wtfl~V~jjv .. 
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~ ~ . 
4 JI GI; I QI d. .c:I jl Q.I i ~ j) .c:l61 jl JI d. ll] jl QI I Q.I i Ill I 

fill flit'\11 t'il11fl1'I'il~fl1'H'HJ'Wfl1'Ifftl'WU'U'U'W\9ltl'l'il~ \9l~tfl1tl t'l1fjtHl'W t~'W'l'I11JfHJ1lfl'W ~ti t1J 
t JI I I t 

"61 I QI I QI O 4i!!t , j} 'l .c:I 'J) 4 4 j}.:t, 'J) O I QI ,id 

t'\11 t'il11fl1'I'W'l'I111mprnurnt'Y'ltltl~ 'I fl111lt'\11 'il'Vl\1fll'lt1'lflt1 t1Jt1fjt'It1'W'il~\9lt1'l'Vl1'11'W'I11Jfl'W 'il'I 
~ . . 

~~t~1fl h1' il' 'I 'j 11Jtl'Wt nu ntj11 hi 'l ,fil' 'l'I 11Jfltj1Jtl'W ~ 1'1fl'W~1'1Vi1'I1'W '\I t1-:i9i' 1ttl'I fll'j ~~ h1' ~t~ tl'W 

Vi1-:i1ui111ti'u fll 'il~~t1-:it11ti''UtJm1 'l M'ffm;fn 'l untjmJflflt.1ii'LI'Vl'U1'Vl 'l t.1m'IVi1-:i1u 

... "' ... .,j I ... 'l " " "" 0 "Ill • I. I "'l "'l 2.1.3.3 t'Vlfl'Uflfl1'j'il~fl'ilfl'I'I1J'Vlff'ltff'I1J '11f.;ft'Itl'U'U1fl111Jl tlJIJ'j~~fl\91 '11' 'U 

;f1191tJ'j~~1iu ~t1vu~t1-:iin t1mnil 1fl1111f~i1vufm1 tJ'l ~'l t.1m'I~1ruu;fi191 ~ -:i~i1 vuf ti'tJ;f1191 
" " cu q, 

<>.di" ~ 4 "" "' "'... 4 I ... 'l"""" .I "'l" "lll"'i' 'ilH'il'l\9ltl'l11J'Ut'Itl'lt'1[.11fl'U fllff11Jl'Ifl'il'1fl'ilfl'I'rnt'Y'ltlff'11ff'I1J '11f.;!1'I[J'UIJ'I~~fl\9l 'll'fl111Jl t~ t~[J 

" "'l """" " "iJ • ""'"" .I "'l" a 'l """" ff'l 1-:inmu flnw 11 f.;!l'l vt.1\9lt1'1Ufl ty1111m~u lfl11lli'Vl1 'l vum11'l ~~fl\91 'lf '11'ltl 11 f.;!l'j[.ltJUff~-:i 
~ . 

fl1llJf iru t1t1fl1Jl 'l mimrn.1~~1-:i 11') 1'iiu 'l M'11~m'Y'I un~-:i'l W'1:1flv~Vi11 vu f 'il lflfll'lVlt.1 tJ'Vl . . 
• I "' "''l "" "" a , " 'l " " 'l 'i' "" • I " a 'l "" """" 11'l:'Y'lt.11i 'U1'lfl1'l'JWfl~ llJtlfll ~fftl'U '111'\ll 'il t~[Jfl1'l\9lfl111JU'1~UIJ'1fl111JU'11 '11'Itl 'U1'lfl'VllJ 

,, . ,, ,, ' 
"9 .I"'"'"' "9 I ... "" "" 'l"""" "1~ .1"'"'"' 0

"" "'"9 'l" l'U tl'l11'\Jtl'lfll'lIJt)lJ\9l llJtli:-ll'Ufl'ilfl'l 'rnfll'l 1'l[.It.I1U'11 fllfl1'I '11 f.;!1 'j[.llJ t '1 HflIJ t)lJ \9l CJ11tlflfl Hl'Y'I ti '11 

1fi~fl 111JcJfl'U ltll 'l u fll'j ~"' n'il m 'j lJ ff 'I 1 ff~1J 'l M' ~ll [.It.I il lfl111Jn tJtJ 'l: [Jfll'i''l ~;f m fl 1'l ~~ fi 'il m rn u cu cu q cu 

'l 
j} j} d 'l GI I ~ ,. 'l j}d 4 
'11N1'J[J'UUff~'lfl111Jffl1Jl'jfl 'U'1fl1::1W:\9ll'I 11') U'1:111'1 ttlfllff '111Jfl111J'l1"1fl'l1'1W 1'Y'ltl\9lt11Jff'Utl'I .. 

.d_ jl.c:I I .tel I QI 

fl 1llJffllJl'l fl1 ~ 'Y'll:'Vl f.;!1 'l [J'UU \9l '1: flt.I lJU\9l fl\9l l'I flt.I 
I 

CV .I .... ... " """ ~ 0 CV 2.1.4 mn~ua::u1Zl1.JUFUITllUU'!fl'UJUl1J1.Ullfl'!! 

fll 'j 1J'J :ai1t.1N'11 nu fl 'l :tJ 1'U fll 'j ff lfl ty ~ij ff 1'U 1ff~1J fff Nfl 111J ffl 1 ~ 'il 'l M' tllJ 

~i1 vu 1m:1nu i11u 11 d -:i'U t1-:im :tJ1u m'l ~'1m'l 11 vu fll'j nt1u m'l nt1uu ": m'l11'I :ifiu i:-i" 

~i1nu~tJ-:iii~m:au:~nt1~fltl' t1-:iti'u u~'l um'l ~~m'lfffl1::11~ Hlt.1 m iim ~m'Iru~Vi1 'l M'~mljt1u 

f11HYtl'lJfl1Jfll'l1.h:1i1u N"1~'lJ flt.I '1: ff TU 1Wfl'il lflflt.I fll'j 'lh :llJ'U i:-imJ 1 'il:l ~'U fl '.i~ 1J 1\J fll'.i ~'if 1tJ 

'l " , "" .,j 
0 1· ''l ".I 'i' "''l • I"' • I "' "" 4 'l " ""' '11fli ~'\Jtl\j'1'Yl'il:'Ul lJ 'lfu'J: W'lf'U 'Ufll'JIJ'llJ11~'1m:tJ1'Ufll'l'il'1fll'l1W'Ufll'lfftl'U l'Y'ltl '111fl'1 

tJ'.i: iv'lfuff-:ift'~n1JN'11vu u~fl~1Jfl'11mnu1fl~t1-:iljtJ9i'1iYt.1111t1~\9l'llf1111J 1~ fl111J~m~ nf 1-:i .. ., .. 
cv ~ "'l""'""" od .<!ljl d jJ "'""'l i 

fl111Jfl~~u1m:11J u 'Ylfl'\I 11 fltJ i:-i1 '.i vu fl111J fflt'l 'iltt 'l t1'1llm"1'\I t1-:i fll'.i t'l vu 'la fl\91~ nu um -:i 
q cu cu cu 

it~Yll[J'\J tl'I fl 'l :1J 1'U fl 1 'l ll Vt.I fl 1 'l ff tit.I i ~[.I 1ii i ~'l M' fl 11 lJ ff lfl tyn 1J N'1'Il'Ufl1llJff11~'il111 ti 
GI dd.r 'l I d jJ "9 ! "'l j}cv 
'Y'l~u lfll'l'YllJ'\Jt.1 u 'l:1111-:im:tJ1t.1m'l1wui 1m:utJm11u t1'illfl'Ut.1 m :1J1t.1 mn1 'lf1'11m: 

• I "' "" "l i di 'i" " "' "' "" ""'" "' "' 11'I:l1J'UN'1fll'l lW'Ui 'U1Jl'lf1Hfl lJ '1fftl~fl'1tl'lfllJ'Y'l\]\9lfl'l'llJfll'll'J[J'U i'Vl\9ltl'lfll'I1'1'ilH l'Y'l'.il: 

fli"fl'il:1flv;fu ntJfll'j 'l ~1fl~tl-:iljmV.v-:itJ~1-:i1~v1 fit1 u 1J1J'Yl'1fftl1J ~-:iii'li't1~1n'1 'l um'l i'11m: 

1J'l:1i1t.1i:-i'1m'l 11 vuf rn-:i~1u1 'il\9l~fftJ 1m:nfl1::1:~ ff'v ~-:iJu1rltJii m'l tJ ~ itJfln 11 vu f ~1 U' u ~i1 vu 
~ o "' " d o ~ .d " • I"' • I "' • I "' , ''l " " "' ~ ""l 11J'U fflfltyU'11fl'ill11J'U 'YI 'il:\9ltl'IIJt)i11fl'l:1J1'U fll'.i1'1U'1:11 'l:11J'UN'1 '111J '11ff tl~fl'1 tl'lfl'U CJ1'1 ~i 'U 
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"' ti Q, ,,.cl Q, 

2.1.4.1 f1111~Hln~ 'i~llJ'U~mrjlW'UflllJff.fll'VHIH 

m1tl 'i~dju HnflllJfffll'VHl~ ~ 11'1 'U f11'j ti 'i~llJ'U Hnf11~ tl'U Hl'l.J~l'Uf!Ul ... 
" Q, 9'd. cS. Q,I 0 Q,I Q,I d 

ff.fll'VHIH'UtH~lW'U lJnfl'l:IW~fflflqj~M'U 

1) n!unntl1~dju~~11-Uum11tlv.~v11 "1 ti'l.Jm1~,,fi'ilmrnm11'1£Ju 
.J 0,,, .. 

mnrnu cir~m1111t1'Y11 fl~nvflnn1 VJfltYmv.m1w 

2) &tl'um11h~dju~~fl'Wf]~fl'j'j1Jfll'j Ufffl~VVfl'UV~~l'1tJ'W'ill ~ ., 
,, "' I ,, d 

3) l'W'l.Jfll'J'W~'l.Jl'ilfllfl'W'UV~HlW'l.J . ... 

4) 1~"1m.in~lrn1mrnw ~1mfl~v~jjv~lrn1n11mmm:trtiflfl~v~ti'l.J 

nmnh:li)u ~HVfl'il'l.J~fl1.h:ff·Ul1'Wfllllh:d)u 
,, ,, ... ..;... ,, 

5) 11.J 'l.Jfl Wfl l'WNH~l'W'UV-3 Nl'i tl'l.J'Yllflfl 'illflfll'J'l.J'J W lfll'Jfl111l'J 
q cu cu cu 

fl111lffl1ll'ifl'l1illtl ., ~11.J 

,,... ,,_, 
Nl'rn'W NIJflfllV-3 un:m . ... ... 

~ 4 .a Q,I ... I Q, d 'J/ 9/.:1 ~ o Q,I 

2.1.4.2 11ifllrnn:1fl'JV-311Vfll'J1f'IUH:IJ'i:111W·m'Yl1'1.J'W~l'j £11.JlU'W fflflqj 

m11'11m:1'1:1nu Nn ~111ff fl l'W 'il 1-3 1 rlu m11'1 :1nu m1 u ff '1 -3 v v n'llv-3 ~1'1tJu1 V'l.J~ l'W ~rn Vflt 1m 

' " , ,,,, ...... ,, - 4 4 "' ... 
'1f'UV1Jn&rn:11im111mn11 n1v fl1£111m1rnn:1m V-311V fl-31.J ... 

1) ff m:ni'~iJ 1' 1: ff '3fl 'llV-3 nu1'1:diu 1 rlu nutl 1 :1nw~ v-W~u 1 

j/d j/ QI ! .:!/ , ,,...... d .1 I QI o' I QI QI d' 
~m.l'W'.ifl1J'1l'W ~H'W'W ~H '1f11ifll'J'Yl'HHlfl'HHW 'IJ'Wfl~fl1J,'1tl'.i~ff '3fl t'Jf'W fll'Jff '3tfl;i fll'.iffl.lfll'lHl.! 

., <! ,,J ,, ,,... -~ 
fll'j~'J1'ilNH-31'1.J fll'j'YJflffV1.J 1.J'l.J'Ylfl'illfl~lflf.11'\JV-3 flll'iW-31'1.J;iurn'3'llV'3~l'rn'W Ul"llJff~fflNl'l.J 

1rlu~u 

... 
l'it.11.Jfll'jfft)'j.J 



., 
uu11Jfi,j~~"il 

(1) tivt1'll1i111 ~ t1l~fl\11ltJ'Uf 1~v1tilJU'U 1'Yl1\lfl1':iU':i~dj'U~l1lJfffil'VHI~ 'I ~fflfl\lj 

~~flflflfl1':ifffl'1.:11~1tJ~'U1fl'IUfl~fl'ljjfllJfi,j~'il~'I -n\Jll'U1tl11llf 'il1flfl1':ifl'lijfl1Jfi,j~ 
0 , """' QI 0 -~ -~ ""' (2) fll':iU'U~'Ul 'YI Fjl':itJ'U 'ilfl'Yl1UTilJff~fflJ\11'U UTilJff~ffll'l1'U'Ufl'IFj1':i tJ'U 'U flfl'illfl'il~ 

QI ""' " QI ~ " A 0 
11t_1_1QI -1 "' u fffl'IV'l\Jll'l.J lfll':i 'Ufl'I Fj1 W'lJUfl1 tJ\111J'lJ fll':i ff~'Ylf)'l.J fll':i fff)'l.J 'Ufl'ltl l n·rn 'il~'l.J 1 nJlJ':i lJlJt 'lfll':i 1 W'l.J 

fll':ifffl'l.J~f) i11 
'ii 1m1u1fi flfl11i'flm111 vu f ~n! u ~11 vu1 ~u fflfl\\J~'I~ fl ri11m ~1i'mqiJ1 fi' ·h m 1 . . 

QI "' ""' " ""' ~ 0 QI "' _'4 • QI "' <!I QI 1 """' ... "' " 'ii fl fll 1 11 tJ 'lJ l 'Yl 1 'l.J 'lJ Fj 11 tJ 'lJ 11J 'lJ ff 1 tl ty lJL lJ HU.I 1 tJ ff1 tl ty 'YI it fl tl fl fll 1 'ii fl fll 1 'YI Fj 11 tJ 'lJ 1fl fl fll 1 1 W 'lJ l 

1~fl 1 -tt'~il tJ'lJU~ fl:fl'l.J, f1'°ti\Jll '1.J 1~'1.Jlfl'lff \I '<¥fl ~ llJ fll~'l'H; VfffltJfl1V'l'UV'IU~fl:t1'1.J 1~ fl'l 'illfl ~1l tJ'lJ • cu Ille\ cu 

U~fl:fl'l.Jiit111lJU~fl~1'1n'lJ ~'lt111ii fl11 i'flfl11~1 'HlJ1: fflJ, 'lJ ~fl'l.:IW: ~U~fl~ 1\ln'l.J ~ llJl'H~il 'iii' tJ 

011~'1011 ll [J'l.J f u 1.J1.J~1tl' 'lJ m1tJ ~u~ 1~'l.J011i''1fl'iim1 lJ, 'lJ ~ flll w: nrjJJtJ ~ u~ 011 

" ... " " A I " .. " .. "~ A , " " "' l'l.J'l.Jt1TH1 tl'Ul'11'11J1:ff1.Jt111fll ~1'l'il1t1t1111Wlftyff m'Ut111fll 'il1 'ltrn:m1 Ut11Jty'H ll'rW 'YI Fjl1 tl'l.J 

tn'1m111vuf 'il1om1m:vh 1~nfi'1 1lnfl'ljjv.Yh 1lmin1:1:m:111um1~1'1 "I ~nmrnfi'ilty111 

~ 1'1~'U m'I tm: ';Joli 01:1:m :111u mnh'l 1u t ~u orjlJ ( ri1tl' nm~ 1i1u m1 fln1:111rn :-Wwi u 1011 

"' " 1wu1. 2554) 

""' Q QI Q ,,,.,. '1 I i I Q 

2.2.1.1 f.llW'l.JlJt111lJff'Ufl1.Jfl11lW'U '1lW'lJ'IVV1'1ff'Uflff'W1'1.J fltlfll'Wfl'ilmrn cu q cu q 

I f t ,, 

li11mn11fl1mrn:n'vli111t111lJff'lJ 1 'il 

""' """'" , QI QI 2.2.1.2 Fj11'1'1.J l'11W'Wl~1lJt111lJff'lJ 'il ~1lJt111lJtl'lJ'1 \9'11lJfl'fltlfl1V'l'Ufl'l\9l'l.Jlfl'I 

" ~ ""':'! QQIQ':'IQI " ~,,.,,, .. ,.s.:, ?I 
'11'1fl1'Inflll1 t1'1.Jt111 Hfl1Jt)1.J~ Hfl't'lflll: ff~tJV'lt1t111lJl 1'1 't'l1 '111fl'1t111lJ1'1ffllJ'lJ llJ'lJ 

m'l~'l1'il1..1'10'1m11~fl~11vu 

., ., . 
Vi1'11'1.J nrjlJ iim111'1Uf.l'l.J fl11Vi1'11'1.J l 1lJn'lJ iifl11lJ l1.J~fl')ff)1.JUfl:1ff tiff fl: lVVL~Vl~flUH ij 

iu'11 t.1 ~u m'I iiV'lq~m 1 "~ tflu tJ 1: 'lf1i tJ 1 ~ '1 t flu ~ih trn: ~~ 1JJ ~ ~ f ~ n i' u~'lti 11iJfi'11if t.1 'U v'I 

khanitha
Rectangle
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,,j 0 , ,, Q ,:, , Sid .cl .cl 4::1 d d .c::I 

~1fH'rlV'U 'Yl1 '11tfWlfl111JlJ'U ~ Fj1'HJ'U'Ylt'HJ'U'1Ull:::1'H.l'U111~:::Uff~Hfl111Jff11J1'Hl'UV.:J\9l'Utv-il lJ 
SJ jl I I I 

fl111J1~Vt~mNvur-i 1m:::u1hi:1uii-ilVi~1..furitiu 
,,el ~ Q ' Q 9) 0 

2.2.1.4 Fj1'Hl'U1fl'1m:::'l..l1umrn'1~1nm1111Jn~m 'ilJ im:::mrnu '111fl1\9lV'l..I 

.I d o " ,,j " ... .,. o 111 "" 
~1flIJ'i:::1'1'1.Jfl1mlJ'UV.:J~fffl'l.Jtm:::tvrnu '1 ff11J1'iflff1mrnfl'U'l1111im1ull:::fl1\9lfl1.J t~~1V\9l'l.Jttl.:J 

ffllJl'iflU ff~Htltlfl 1~mh.:Ji'1t ~uih'l1~r-rn 
., 

2.2.1.5 'tJ fl oU 'U \9l tl'U 'Utl.:J fl 11~'1fl~fl11 lJ ~:::ff tl~ U 'YI 1flfJWti11 lJ U ll::: ~j Vti 11 lJ 
,,j ,,,,,.,. '!'1<9 QI Q d.cS ,l"'I I 

t'WV '11Fjt'H.l'U t'1CJflJCJf'l.Jff.:J'Yl~H1lJ 1 t'l.J\9l'Uttl-iltl~\9llltl'1t1ll1 

d ,, 0 d d I I 1 , ,, I 

2.2.1.6 m:::'l.J1'U m1twu1mu-ilfl.:Jfl111JU\9lflmn:::1111-il1.Jflflll ~v 11 u;ill:::fl'U 

.cS '1 d QI , IO '1.cS -~ .cS QI I , '1'1.cS I QI QI 
l'Hl'Ull\9llJ\9l11Jffflt.lfl1'rl'Utl.:J\9l'U lJ'U1Hll.:J1'U'Utl.:JFjl1V'UlJ1llJW'l.Jl'Ylf..l'l.Jfl'U ~.:J '11FjlW'UU'U.:J'U'Ufl'l.J 

;iu1tJ-:i1m::: 1,j1g-:iHmiitr11miiu i iJ 
,,.ct 4 " ' 4 Q QI 'J} .cl.Q d 4 

2.2.t. 7 Fjl wu11 f..l'Ultlf..11.:JlJfl111Jq''U m~m1't'41P1J'U11tJ'l.J~1u lJtJff1:::vi~:::mvfl 

.,. ,,.d QI QI 0 ,, ... , "QI ,.I, ".I 1 "1 .,...,. .I 0 QI 111" 
n-11:::m11wu1'Ylmm:::fflJfl'l.J\9l1ltJ.:J un:::'U1fl111Jl'YI '171.J lJ 'lfIJ1::: f..l'lf'U 'U'lf1\9lIJ7:::1111u t~ 

mh-:i 111 m::: ff lJ 

2.2.2 uu1t1~ti1ft''!!,,o-:im'lu~m,11r.iuf~1uum'lu~lffi 
~ QI""' , QI ' .. l.QQ,l.Q d.cs 'JJ'JJ ... I ti 

2.2.2.1 l'l.J'U fl1111'1fl 11fl'l 1 lJ 'U llfl'l:IW::: fllJlJIJ t)'l.J\91 fl1H1l1 f.J'U l ~1f..11J1::: ff'l.Jfl11 W 

;i1-:i111flm11H;ftyn-mum1w 11l-:iun::: m1 u~iltym 1~tJ 1i1'1ii~m111m.Jf111flm1m:::Vh 
'1.cS 1"·'"°'QI"'"°' ~ '1 '1~ <!Io~ QI I 2.2.2.2 Fjl1f.J'U '11Jt)'l.J\9l11H Hflfl'Ufl11 Hflll.:JlJt)'Vll Hfl'Ylfl'l:l:::m:::'l.J1'Ufll1\9ll.:J ~ 

Nflfll1u~ilw111~1v;iu m-:i un::: Nfl'ti fl'l:I::: m11 n-1:::11n-1-:i111f1111.J ~ i 11Jn'U 1 rl u flrllJ 
u • • 

2.2.2.3 ~ll f.J'U, ~ll f..l'U f i-:i 'Yll.:J'YI fl'l:I~ un::: fll1 'l.J ~ ,j'~;i llJ U 'U 1'Yll.:J 'l.J 1 :::'lf1n'l.J, \9W 

I I O ,, O .Q I QI jld I I I 

2.2.2.4 mrn'l.J-:iflqlJm-:i1u Fjff fl'U 11:::'111uufln111Jfl'l.J Fjl1 vu 1m-:iflqlJf..l6f..I 

1rn111M'tJiju~fi11mnrnd1-:ih-1mh-:itt~-:i i'lfu flfl1:11~ufl~1 un'iltytt1 11lat1Bu~fi11mrn 
,, ~ , '1)!.cS ,,QI ... .,. 0 I QI ~ I 

2.2.2.5 l'U'Ufll1 Hfl '11 ~11f.J'Ul11fl11i fll1'Yl1.:Jl'U 111Jfl'Ul'l.J'U'l1\!flW::: fll1 fft)'l.J 
., ' 

u '1.J'l.JU ~ t).:j Pl 11 U'l.J fl11 mh-:in mi fllflW cti'fi an 11'1,J1::: ff .:j fl'U t).:j fll1Vi1-:J 11.J jj fll 1n1'111.J ~ '11 tl' TViu~ n::: • 
fluli1'uuuau 

w • 
u u '°' SI '°' SI .I"'...,. 2.2.3 'U'Uft8'Ufll'l;J~fll'll'lr.J'Ulll1.J1.JTil'U'Ufll'l'U{l1.Jft 

: 0 ,, I .cS ~ : d'1 ,, ,, QI 
2.2.3.1 'U'U'U 11'Ul\fUV111 vu l'l..l'U'U'l.J\9l6'UU rn'YI ijff6'1.J 11:::191v-:im:::~'U'lffl~-:i 1m::: 

1
,,,, ,,,,,.,. ... 4 4,, , ,, ,, ,, ,, ,,, ... .,. 

u 11u 11 11Fj11 f..l'Ulfl'1fl111J m :::;ia1 a1u1m:::n-u 11f:lf..llflflum111fl 11111 Fjff fl'U m 11 'lf11i m1 

n-u'Ylu 1im11111m:::V111V11u i.J1::: n-11m1w1~11'Ua-:i a,1 vu 1~m~a111v-:ifi11'1.J1::: n-11m1w111 iJ~~ a-:i • 
.cS ,, 1"0 .:, d 0 QI ,, ,, , ,,,,.,. ,, , ,,,,.,. 
lW'l.Jl V111 'lffl1flllJf..11~Un:::'Ylfflflty11:::\9l6.:Jff11-:i1Jnf..llfllff '11FjlW'l.J\9lt)1Jff'Ut).:J m:::~'l.J '11FjlW'l.J 
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I I ,,4 Q I ,, GI I O 1 ,, 

ff1t.l'I11JiJ ~ 'tl'1'Ufl~ ~l'I t.1t.11m:::m'1m'I U'I 'I tJ~lt.1ntJ""1t.1 ;i 111 'Ylt.1ntJlJt.111fft.1 mrn~1t.1 ntJl.l ~ff vt.1 

lirntl' 1~vilu'I1t.1 i M'milJ i 11ruc.i11Jnt.111m1:::M'i M'.u'vm1 i t.1u'I:::1~t.1 ~tr~ ilii'fl1 'ilt.1 111m~t.1i1ir~ 
• u .. 

iliff1J1J'Iw ~ffvt.1'1i1m~1J1~1J 
~ ~ . 

2.2.3.3 itit.1 U fi ,j~ ~fftt '1 'Y1 fllHM 1 ~ 'lJ itit.1 .yj ~11 tit.Ii~ 'Y1 fl ll fl~ 'tJntJ fi ,j'~;i 111 

t ".!ii Q Q ti Q 'JI ti i 'JI ~ d • ,~ I 4 
'Ut.1;ivt.1 HfiflP111m1:::11 'ilt.1;it.11m'I ff'Il~ff'Irn flt.1~ffflt.11Ut.1'Ylu'Im:11 ~uii 'lf1t.11l1llVUll::: 

... I Q ... IQ°'Q 'J}a ' °' ,,, '.:t "i"" a 'JJ ... fC.GIQ i 
u'I :::11Jt.I fll'j ul)U;Jllll::: ~l'I tit.I 'I11Jfit.11HUH'l..I 'ii::: 'lfU l1 ll~1 Wt.Ii l1 l1V~1 Wt.I l1 fl~u {11J;ifll'j 'lJ 

i 4 'JI ..s ..,. 4 .I ~ oi'Jl'Jl.ot"" ..s "i"..s 
HlW'l..I l1fl~1Wt.I 1i'I'I1J'lfl;J l1'IVfffllt.I u'I:::f1V1Jfll'j C)f ~'il:::'Yll l1 ~1Wt.llfiflfll'j1 'I tit.Ii flflml.J 

.I ti ..s 'JI 
1flu'I:::ff~flfll'I1Wt.ll 

! .I d 'JI ~ t d 'J/d I I , 'JI.I 
2.2.3.4 '\It.I ff1u lfft.I VHllfll'I 1Wt.I l 1Ut.I '\It.I 'Y1i:;!1Wt.IU;i ll:::filll.J'il::: flu'I:::1J1ll 

'JI 'JI t1! Q ti QI ti ~ 'Jli I O 

'UVlJllfl 111Jl 'illf1U'I::: ffUfll'IU.l 'Yl~l11J'11Jl11fl'Il::: l1 ff~ lfl 'Il:::l1 1Ut.I fl 1111i l11J ff 1 UUll :::t.111 fft.I v 

~ ~~ti't.1vtu~vntj1J i l1 tlii 'lJ iuu 1J U~l1 mnl1 lilt.I 1 ~t.I fll'j UllnlUgt.lt.I 11 tit.I r~~nt.11m::: nu lflflfll'j 

4 I I 'JI O ,,, d 'J/d ~ J 
'Ut.llt.llfl'Ifl'Ult.lflt.11~f111~'\111~ 'Y11 l1fll'I1'It.lt.ll1Jfl111Jl11Jlt.lt.l~'Ut.I 

~ ~ . 
2.2.3.5 .Uuui'1Ju1~m'I11 t.1t.1 f 'll 1 i tJi ~ 1~u.UuVii 11' ~1'lt.1uu~ii:::ntj11tJi'utJ1 ~ . ~ 

Hll~lt.1 'Ufl~;iurn~Vi i ~ 'il1nuu 1fi'1'ii1nm'I 'll 11 fft.1 V'Uv~u~ ii:::n tj11ium'Iui'1JU 1~Hll~1u u um 'ii 'll 1 

'Jld, 'J/OI I a QI i 'Jl.ot.l 4 Q Q i I 'JI ti d I Q 

fl111Jl'Yl Pl'IU 'illf1f1"J1Jflt.I 1Jl'Wl'llt.I 1 l1'1'\lt.I l1'l'Vlflflfl111Jflfl l11J ff'I H ff'I 'If!~ lt.I 'Yl;il~ 'ii lnlfll.J 

4 ,1'... .... 'JI 'JI ft I ti 'JI i I .,; 0 i· 'i 'JI 
l1'If1Vl'il ~'IUU'l..11flfl'illn'UV1fft.IVU'l..l:::'UV~~ffV'l..11Jlu'I:::Qf1;Jff'Il~Hll~lt.1 l11J"l 'YlffllJl'Iflt.11 u ')j' 

i ti .... , 'JI 
'lJ ff fll'W fll 'I O.l 'ii H fl 

~ 

2.2.3.6 ilit.1fll'IU'I:::li1t.1Hll iflHllU'I:::1"t.1Hll;i111ff m'W'ill ~ i flmtl' u fll'I iflHll 
~ 

'il1nm'ItJfi,j~'il1 ~ 'il1nu~1Jff:::ff1J~1t.1 iu ~lt.1 Hii~1u ~1'lt.1t.1u'I:::1"u;iurn~ ffmin'Uv~u~ii::: 
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I ~ ~ 

'U 11 ff1 'j 'YI 'lJ l'tt ~ fll 'j w 

" " " '1 . I ~ "" ,,d " • I"" ~""' 2.2.4.3 ff':il~fl111Ji fl111J1'Ul \l Ull::IJ':i::ff'Ufll':iWfll':i!Wt.li'Yl!t.lt.lfll':iIJt)'U~ 

u ff 1~11lfl111Jf~1tl~t.I !fl~ '111' nu ~1; lit.I 'i) 'lJ 1fl'1 fl111J l~vJ! 'lJ 
,, 

~ ,, '1""" I od ,, ,, ... 

2.2.4.4 \l'1'Ulllllfllffm'l:::fffil'ViU1'1l'IV1J 'YILVV~Vflllllllt.li'llfl~~llllt.1 

2.2.4.s ~'11~; ll11u11rl-u; t1t.1 f ~d1fity '1 l1'un~1; t1t.1 

2.2.4. 6 1~t.1u11rl~fl1111 f d111 i'u ~1; lit.I '1 t.1 fll l vi rn m~ lll~ mm::: n-i tJ uvt 1; lit.I 

... ,, A ~ ,, 4 • I d "".I 0 

2.2.4. 7 11~UH'lJ fill 1Wt.I l 11V~'YI1'UV'Yll fJIJl ::1'1\J fill flflIJl 1ll fll'Ylt.1'1 .. 
iuuuum1vihh1t1 

, '1 O ~ , I 4 0 '1 od I , "'°" ?I '1 
2.2.4.10 'Ylfllll~ \JUll:::'lrllll'Yll\VUt.1:::t.1l~lW'lJVlll~ flll'lf'1 ~l'IV'1'ilt.111Jt.I~ 

o A , " .,. " o ""' ,. I " .,. " 
mt.11t1fl1111ff:::~nm'Viv 11m:::u1t.1m11wt.11'111t.1t.1 IJ'11t1fl111111 llu lVll 

" , "" "" "" , ""' ~M "M 2.2.4.11 m:::~t.I 11~1Wt.11Jfl111Jfft.I 'i) 11m1:::11IJty'Yll 1l~UH'lJUflIJty'Yll 
,, 

vd1~1~1J1Ut.l~Vt.I ijm~Hl'l~fl~f)~'\Jf)~~'lHV~ . . 
.I ... 1 4,, 44 I .::. ,, 0 QI .cl !'bl 

2.2.4.12 IJ1:::11Jt.I Hl'I '1ll1J'UV'1'Ylfl 11ff~1ffl1JUl'l:::'\JV\l1fl'1'Ylfl1l11fl l 'll 

\l1nut.11fi'1~'1m11;llt.1f uuu~1tl't.1m1iJ~,j~~~~nrl111J1 ~1~llffiil1~11 m1~'1m':i 

1; llt.1f uuu~1tl't.1 flll ii~~ 1 ~t.I flll ~'1fi 'i)fll l 1J 1mim:1 w:::ntj11 1tl''lJflll1; lit.Ir 'i) lflflll m :::vh ,~ 

1Jnfi'1 1Jnn~jjmh 1Jnnn11:::n1:::11Tum1~H 'l Nnm1un'i1ty111~1ll~t.1rn~ un:::'Hnnn1:1::: 

m::: 1J 1\J flll ..;,~ 1\Jl ~ 'lJ ntj 1J 1 '1 llij ~ffflt.I 1 ~t.I 'li1llm n vu"::: ff ir 1J ff '4 'lJ 
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... 
2.3.1 fllUJ't'i1.Jltl'Utl.:J'f Atl;Jfl1'UJ 

'l!flfl~fl'filJ l'Wfll'l:lltl.:Jmfl:l~t~tlfl~Vl'il.:Jfl'W t'li'W Learning Package Instruction 

Package 11~v Instruction Kits 'l!flfi~m'JlJ tiv fll'JUltm~m.h:inJ~iim'i11.:JUH'Wfllrn~~rnv1.:J 
='- d. Q,I Q,I ti ,, QI~ .Q Gt" Ql.Q d. ,, 1 

m'W 'i :1.J1.J un:1Jfl11lJfflJVi'W ti ffV" fll'IV.:Jflm 'W v1111'lfllJl & 'If 1 'W fll'J ~ flfl~m ni fll'J t 'itl'W i 1 'WU\9ll'I: 

ml 1tl t'~ vri ltl'tl {)ft fl 1llJ f trn:1h: ff1.J f11 nuuntl' ml tl'W 'lf 1 ti, i1' tl' m~ ti 'Wt fi" f11 'j t tJ~ tl'W u tJ l'l .:J 
~ ' 

·m1~m'ilJf11'Jtlt1'Wf vv1.:JiitJ'i:ff'tltfl1Vi (1.Jtytnv T11'J111n'lf, 2545) 'l!"fi~m'im~'Wii'Vm'itltl'W 
.9 ?I "' ~ ' " ,,,,.,. .,. "1 ,,,, 0 " ,, ... "' 'I 

f1l'jff{)'W C)f.:Jt1.J'W'W1\9lf1'J'JlJ'tll.:Jf11'JMfl1:11'lf1tl &'H~t'Jtl'Wt'Jtl'W &ftft1tl\9l'W1V.:J '¥11 &'Htflfl'¥1fl1:1: &'l.Jf11'j 

"ii ' ' "' .,. 4 ' ... 'I ,,,,.,. "1 ,,.,. ,, "' 
Ufl CJ111fl1llJU\9lfl\911.:J'J:1111.:J'W nt'Jtl'W 11'iV1Jflfll'I ff .:Jtff'JlJ & 11 ~l'Jtl'W &fll'itl'Wl1\9llJfl1llJffllJl'J ti 

.'I .,. ,, ?I ""' ,, 0 ' ! .. ,,/"' .. 
\9lllJ1urnlJ1t1m'J1W'W'J 1flvmmuH~" lmrn:uu:u11muu (m'ilJ 1Vitil'lWJ'W, 2550) .. .. .. 

' ' .,. ' ,, ,, ,,...... _,,,,. ... .,. "'?i 
~lflfl1llJ11lJltl'¥1fll'll1lJl'lJl.:J\9l'W H1~t.Jff'Ju f!11 'lf"fl~m 'JlJfll'J l'J t.J'W f11'J ffV'W'¥1t1.J'W .. . . 

~ .9 d ' 'I ,, "' .,. , ""' ,, ' "'.I ... ... 'I "" ~ .A 'I ,, nvtJ'i:fflJltJu 1.J1.J11'W .:J'¥1'lf1t.J & 11u m 'i vu "'J1.Jfl 1llJl Vt.ll.:J lJu 'i: ffl'l li fll'Vi & 'If & u mrnml'lv & 11 

"'.,. ... "' ,, 1 "'... ,,,?I ,, ,,, ,, 0 .r 
'Wf11'Jtl'Wlf1"'¥1fl1:l:::Un:::fl111J'ifl111JffllJl'j(l "t.Jf11'j~'1fl~f)'j'j1J 111.J'W'lf'1~ Ul'l1U\91H'tY'Jl~~:::m'lJ'W .. . .. 
.A,,,,,.,. ,,,.,. ,, ' .,._, ...... 

1Vitl 11~1 'Jtl'W '11'Jtl'W it:it.1l.:J1J1J'J:ff'¥1li flll'l 

2.3.2 th:a11t1'll0.:J1~n;:im1JJ 
~ ~ 

tJ'J:::lfl'tl'llt:i.:J'Jl'10~m-sJJ1~u 3 tJ-s:::urn ~~il (1Jtytfiv T11-s111n'lf, 2545) 

ct. .. I o ~ ct. o QI 91 ~,, 
2.3.2.l 'Jl'1fl~mrnu'J:::flt:i'Ufll'U'fit.JW t1.J'W'l1'1fl~m'JJJff111'J'U~ffv'W'¥1\9lt:i~m-s 

l ,, ,, .,. ' ' ,,,, ,, .,. "' ' .l ,, "' .r 
\JVi'Wjl'W 111~1wuff1u 111ty 1'111rn:::1'lJ11 ~ lunm1'1t.11nu ~~ 1'Wf11'J'llt.11muv111ff1'J:::111'lfflrnu 'll'W 

~ ' ' Q Q I,,,,, ,,,,, ?I ,,,~ QQ,, ., 

'Jl'1fl~m'i1JU'U'U'W~:::'lf1t.1 11~fft:i'Wl'l'1f11'Jt1'1 11uvt.1n.:J un:::mum'J 'lfnt:im'iffV'Wl'lJJVirnJJt:i~ u 
... , l .r ~ d, ,, , ,, I • I ... 4 ... d 0 "1 ,, 

'Jl'1fl~m'J1J 'Wf11'Jlff'Wt:i1uv111mfl'll'W nt:il'l 'lfm~ '1Ufl iuml'l UH'Wf.JJJ 11rnn~mrn'¥1f1111'W'1 n 

l~'W~'W 

~ . ~ 
"' , 4 ct. .cl d ,, .cl .ct.1 0 ' QI .Q .Q .ct QI , ,, , 

'¥1fl1:1::: 'Wl'Wtl1111'lfl'¥11'Jtl'W11l'l:::~l'Jtl'WlJ Vfllff'tll.:Jl'W'J1lJfl'W 'J1'1fl~f1'J'JlJ'lf'W"'WlJfl~::: 'Jl'ffV'W 'W 

f1l'jfftJ'WU'U'UO~m 'jlJfl~1J 1,fu f11'j l'l'V'WU 'U'Ul!J''WVfll'J 1~ t.J'W l~'W~'W 
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,, . . 
"1"" """'"' """" ""' _1 "" "' ,, wivv fl111H'Ul ~H'l.J tll111'tl'l'VU ':i tl'l.Jll'OJ1\911J ~l ':i tl'l.J ffllJlHI 'il:::IJ ':i:::llJ'l.J FH'lfll':i l ':i tl'l.J ~1tl\91'1.Jltl~ t~~1tl'Jt~ ,, 

n'ilm rn '11flfi'ilml11'1fu flil m'il 'il::: ~fl 1ucitl'trn.1:::'Ut:i~l1il1t1ml ff vu ri1udvt1l1~v111~ "~1~ 
'-• ... 2.3.3 tl.:.lfllJ1:::HtlU'Utl.:.11ftH9H1'U.I 

v~ti'1.h:::flm.J'UV~'11flfll':in'ilmn1 Lflt1~1uuflri1u'UV~'11~fi'ilm':i11 irlu 4 ri1u ,, ... ... 
(1Jtylfltl fl1':il1111'1f, 2545) flt) 

n'ilm':i11 

2.3.3.2 fi1J'~l1ltltl':itl1Nl'l.J l~tlfll'H'l.JflU'l.J1'Yll~fll':illtJ'l.JlifirmltJ'l.J 
,, . . 

2.3.3.3 tUV'Hlff1':i:::1m:::iYt:i 1fltl~fl1 i1'v~1 uiiJ'Uv~iYvm':i ffvuu tJ'UiJ':i::: fflJ mi::: 

fl~ m 'I 11fll'I11 iiu fl l'I ff V'l.J u 'U'Uflrj111m::: 'I ltl'l.Jflfl" 1911111191 Q iJ 'I::: ff~ ti'1;f~vu1~m'I11 

2.3.3.4 mnh:::1ijmrn irlum'Ii1'1:::1iJu'Uv~m:::tJ1'1.Jfll'I 1~ut1 U'U'UHfll1~ 
,, ,, ... ~ -1 I 

'Iltl~l'l.Jfll'jfl'l.Jfl111m::: Fmfll'Il W'l.J l t 'l.J lIJ'lltl~U 'U'Ufftl'U\911~"] 

2.3.4 th::: lt1w'l1'llt>.:.t'l!ftn;im1t1 

1 , ,, "" -1 , d I O , ,,... -1 1 o' I 

fll'I fftl'l.J fltl 'lf'l!flfl ~ m 'I lJIJ'I::: Ul'YI fl fl\91111 ti tllJ 'YI 1 l111fJW lJ 'I::: tl'lf'l.J \91tlfll 'I . . ,, 
1Vi11tJwfi11um'I11 vu m'I ff vu ti' 1ih :::'U'lJfll'j ~n191filjm':i 'YI~ ffv'Ui~m1a1 (1JtlJ1nv f11'Il11n'lf, 

2545 ; v.fttytyl 1fl'U1Ji1~n. 2546 ; n~'lfv ~uli'rf1'YlfJ, 2548) 'J1flfl~m'I11~:::-li1t11~1JiJ'I:::ff'Ylim-w 
1 um 'I ff v'l.I 'IJV~fll 1m:::ii ~1ffll.lfll'I11 vu 'llv~ir m'l vu 1i1'1flflfl1'I111~ vuu iJ" ~'rt(] ~m 'Il.lfll'I 11 vu f 
1flmilfl1vmff111' ~11 vu ff fl'l:l 1m1:::iJ ~ ,j~fl ~ m 'I 11~1fl'Jiflfl~m'I1J ~ 1 tJ\91 'lJ rn~ 1m::: u ff~~ fl 1111fi ~ 

I ,, o' .J ?I ... 1 "" ,, ... ?I 0 ., ,, ... ... I I , - I .. ., .. 
tl tJNff'I N ff H fl tJf ~ 11.J 'lJ fll 'I 1 'Itl'lJ fl tltlfl ~1'Itl'lJ11.J'lJ ff lfl ty ~1 'I l'.l'lJ ~ :::11ff1\J 'I11J 'lJ fll 'I lJ {J'U \91 

fl~m'Il.l~N"J \91111fl1111ffl1Jl'Ia'llv~u~":::1Jflfl{I -.;, 1 if ir m1vu1li1rlvml 1v~ ~:::1'1 vu u~;jfl111J 
... ... ,, .J ,, ,, 0 ,, ., 0 , ,, ., ... "'1 , ~ ., _, .. ., .. , ,, 

m:::\91t1'IV'I'l.l'YI ~:::fl'l.lfl11l1lfll\91V'Ufl1t1\911m~ Vil l1'l.Imwu11 vmff u m'I Hfl'YI fl'l:l :::IJ{l'U\91 u ~l'l.I 
I ,,,,, 

\911~"] flfl1tl 

~lfluu1fifl1m:::'YICJ'l:la1~v1n'U'J1flfl~m'I11~flrl11111.u'1~~u ~1~vffiiJ1~11 fJWfi11m::: 

1 o' .. ,, ,,, .: .. o' ., 

th::: tl'lf'lJ'lltl~'Jiflfl~tl':i'IlJ 'Utlfl~lfl~::: 1 'lffftl'lJ fl\91H\9111Jl'lJtll111'lfl m'l:::~~iJ'I:::ff ~fl'lltl~l'f {lfl~\91'1 
,, CV I CV ,, ,,... O , ,,,,... <> ... ,, I d 

U{l1tl~~:::ff11Jl'Itl'lf1tl'rtl'JJ'lJ lfl1111lfl1111ffl1Jl'Itl'lltl~~l 'I tl'lJ 'YI 1 l1 ~1 'I tl'lJlfl~fl l'I 1 'I tl'lJ ltltll~ 'I 1~1'I1 

1m:::V'~.Ji1vuti'il tyl111 'lJ m'I i'l vu m'I ff vu tiu1dv~111~1flfli1m:::fl11lJff1111 'I a 'll v~ ir m'l vu u ~":::flu 
1m::: n~ .Ji1m ~lJ iJ 'j::: ff 'YI i fl l'rt fll'j 1l tl'lJ fll 'j ff tl'lJ, 11'1~'lJ1Jl\91'j!1\J 1~ v1n 'lJ ff1l1 i' 'lJ '11~ fl~ m 'j 1J fll 'j 
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.,. ,,...; ,, ,, .1 ~ 0 .... ,, <!I ... , ,,, 

!'H.l'l..li'Yl~'Jltl~l'IHnl~'\l'l.UlJ'l.Jfn'.i'l.Jlll'1flfll'J'\IV~flTHY'JH'!J~fll'HHJ'l.J l1'JV'l1~m1mnnn 'If 'l.J 

fll'J ~~fl'ilfl'J'JlJfll'J !l t.J'l.J f 1 ~t.Jil lfll'J !lt.J'l.JU1J1Jl1lJi'jV fl'J:1J1'1.J fll'J !l t.J'l.J l11Jn'l.J !1j'l.JU'l.J 1'Yll~ 1 'l.J 

fll'j ~~fl'ilfl'J'JlJfll'j !l t.J'l.J f !~V, MU m'l t.J'l.J!l t.J'l.J f V~l~ihh :iY'Yln fllW 

.. ... .., ... ... v 
2.4 ~l'Ul9r.Jtllflr.Jl,,tl~ 

2.4.1 ~1u1i'r.i1u1h:mt1 

~ l'J 1i' f!U 'l.Afl"J'l..I 'YI v~ (2546) 1~Vi lfll'J 1 .0 m~v~ ~rnnu 1 ~'l1~fi 'ii fl'J 'J1J 

l'Ylt.llfllfffll1~V~;flflfl1J~ ~U1~l(VlJ flllJU'W1fl~1~ 'il'Jfll'J 1l tJ'W f~ii~Vfl111J1,j'l 1'il1J1 unflU um: 
~ . 

nl'J1 i1'm~Nm;f ~111t.11fl1fffll~v~irm1 vu oiuJj'nv11fin1:11ilVi 1 1 Ht1riui.J1miv.:i .O.:i11i11 
I/ JI I I 

um11'JffflJ1 m11~t.1fli' .:iuliiflQi.J1::ff .:ifl iftv <n ff~1.:i'1111fi 'ilm 'JlJl'Ylt.11fl1tY\91{11v.:i;1\9ln1J 

~ .:iu1~l(vlJfl1JJuu1fi~1.:i'il'Jm'J11vu f1 i1'iii.J'J::ff11nmw 801so (2) 1m rirnVit.11Jfl11111,r11'il1J1 u 

fiflU ~V.:JU fHl t.l'W nV'WU'1:: l1ii.:i1 ~'lf11fi 'ilfl'J 'J lJ l'YI tJlfll ff\91 l1 ~ V.:J;l\91U '1:: ~.:JU 111 l( VlJ U'1:: • 
(3) tm tJ1J1fit.11Jfll'J 1if1 l1 ~ Nm;f .:Jl'Yl t.llfllff fll ~v.:iiJ fHl t.l'W fivt.11m::11n.:J1 ~'1111fi'ilfl'J'J1Jl'Ylt.llfllff\9ll 
a .CSQ QI ~ ,, Q QI , Q Q " a .C:::SQ QI ~ ,, 

1rn.:i 'lf1191fl1Jff.:JU1~'1VlJ N'1fll'J1'iltJW1J11 (1) 'lf~fl'ilm'JlJ1'YltJlfllff\9l'J !'JV.:J'lf1\9lfl1Jff.:JU111'1VlJ • 
"1"uu1fi~1.:i'il'Jm'J 11 vu~~~1.0ri 8 i.12180.41 (2) fl11m,r11'illJ1unflu~v.:iirm1vul1n.:i1 ~ .... 
fi'ilfl'i 'i lJl'Yl tJlfll ff\91 l1~ V.:J ;f 1191 fl1J ~.:JU 1~ l( VlJfl llJ U 'W 1fl 111.:J 'il 'i fl 1'J 1l tJ'W f iJ .:Jfl il riv 'W 1 <Nv~Hii 

irmht1qi11Hffil~~'J::~1J .01 1m:: (3) nl'J 1 i1'm~Hm;f .:i111ri1fl1ff\9lll1n.:i 1 <N111n'ilm'JlJ\9lllJ . ~ ~ 

U'W 1fl~1.:J 'il 'J fll'J 1l t.l'W f 1l .:Jflilfi V'W 1 ~V~H j'.jij' t.lfflfl t\J'YI 1-:J fftl~ fi'i:: ~1J .01 fi.:iutfl 'W H'11J l'il 1 flGJI11 
... .cl ,, J .. .,. 91?1 .,. ...; ,, .... .,. ?I 
n'ilm'JlJ'Ylff'JH~'W \91llJU'W1fl~ 1-:i 'il'i fll'i n vu imu m ::1J 1u fll'i 1 'i vu fll 'i ff vu mu uu m 'i vu mu 

uuvn'11.:iir m'l t.1uli1fi'ilm'ilJflrjlJi1lJnu 1m::m11M'm~Nm.jf.:i111 ri1fl1 ff\91 f m'i ff~ 1.:i'1111fi'il m rn 
~ . 

111t.11fllfffll 1flu 1i.J1911lJ~l~1J;r'W\91V'W ~iu fll'ifl'i1'ilffvrnrn::i.Ji'1Ji.J'i .:imi'1 ~'il1n~1;t.11'lf1ru tm:: 
• .. u 

<> .. .....; "J iJ 'l ,,,.., .,. ,,, <!I .I"'"' .. "" ?I !II !II 
'Jl~fl'ilm'ilJ1'Ylt.llfllff fl'i'Ylff'il.:J~'W1 ~ t Vfllff ll'W fH'HJ'W 11'1.:JlJVu!)1J\9l'ilH 11J'Wfll'iff'il.:Jfl111Jl 

~1t.lfl'W1V.:JliN'1~Vfll'ii~'Wlff~i'.Jtytyl Vii lif irmlt.1'Wiifl111Jt,j'l 1'il1 'WlJ l ufiflU 'Yll.:Jl'YltJlfllff \9lf1~ 
... ~ J 
~t.l.:J~'W 

i1m 1flii~'JfJ'1 (2549) 1~Vi1m11.0m~v.:i m'Ji~u1'1111'tlnn'ilm'J11fll'Jt1riuf 
I I JI I 

11i.:i111t.11fl1ff\9lll11ri 1m.:i.:i1u 11v.:i ;f1191n1Jff .:iu111llv11 iui.J'J::t111ffn1:11i1Vi 6 h .:i1'lriu1!1u~n 
~ ~ 

v11flv~1jjv.:i ~.:il11'111J'li'116 m11.0rifli' .:iiliiiflQi.J'i::ff .:Jfl (1) i~u1'1111'tlnfi11m111m111 tJ'W f m.:i 

.. ..1 1 . I .... .. .,. ,, I .,. ,,..,. .. 

1'Ylt.llfllfffl'j '1tJ flH.:Jl'W u'i::flV1Jfll'J 'il11fl'ilfl'i'i lJfll'Jt 'JtJ'W l mJlJffl'j ::fll'J t 'i t.l'W l TYW1fllff\9l'i 

i~v.:i ;fifln1J~.:iu111llv" ~ui.J1::t111fin1:11il~ 6 ~i1i.J1::ff'Ylnmw (2) 1mt.1rnVit.11JH'1'iY11q11~ 
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1.h::mJffmfli.J~ 6 nfJ'l..llU'l::lHi.:Jfl11i~'Jj'11Jfln'ilmn1m111v1..1f 'Y11.:Ji'YltrlffTftl'lfm.:Jl'VWlfflffl'lf 

1'1V 1flH.:J1'1..1 (3) fffl1flfl111J~.:J't'Wi'il'\Jfl.:JUfl11t11..1i1..11h::ti1Jfffl'lfltl~ 6 ~11tr'l..l 1'1tri~'Jt'11Jfl 
fl'ilfln1lm111v1..1f 'Y1Hi'Ylt11ff1ff1P1f 'Yl1.:Ji'Ylv1ff1ff1P1fl'1v 1 fl1 Hl'l..I ~H1m11~tr't'l'LI11 (1) 'J!'11Jfl 

n'ilfn11Jfl1111V1..1f'Yll.:Jl'Yltflfflff\Plfl'1V 1m.:J.:J1'1..1 l~fl.:J ~l\Plti'U~.:JU1'1afl1J i1..1tJ1::ti1Jfffllni.J~ 6 

ijtJ 1:: ff'Yli fl l't'l'\Jfl.:J fl 1::'LI1'1..1fl11 ~'1fl 'ilfl 11lJ/tJ1:: ff'Yli fll't'l '\J fJ.:J HC'I ~'t'I n fl 11 ~'1 fl 'il fl111J 1 'Yi lti'U 

85.08184.18 (2) i:-iriff'1lti'Yli'Yl1.:Jm111tr1..1'\Jv.:J ~11 v1..1 11~.:Jfln i ~'1!~1Jfln'ilm11Jm11~ v1..1f m.:J 
f f JI I 

1'Ylv1tr1iY1P1fl'1t11m .:Jnu 1lv.:J ~11P1ti'Uff .:Ju1'1av1J 'lfutl1::ti11trmni.1Vi 6 ff .:Jfl11nvum1i~ .. . . ., 
'J!'11Jfln'ilm11Jm111vuf'Y11.:Ji'Ylt11fl'1iY1P1f1'1v 1m.:J.:J1u 1lv.:J ;}11P1n'Uff.:J1n'1av11 <Mutl1::ti1Jtrm:n 

ii~ 6 mh:iih'Jmhtity'Yll-HY0~~1::~'U .01 (3) ~llt1'Wijfl111J~.:ivrn i'il~fl'J1'11Jfln'ilm11Jm111vuf 
' ' SI ' 

m.:i1'Ylmtnirnf1'1v 1flH.:i1u 11v.:J ;}11P1n'Uff.:i1n'1av1J 'lfutl1::t111trm11iJVi 6 1'1tim't'ln1lvg . ., ., 
1u1::~'U1J1flli 1!'1 li.:iu1~u i:-irim 'illflflu '11'11' fln 'il n 111Jn i111 vu f 'Yl i.:i i'Yl v1tr1ff1'1 f v'111 linn i11il u 

l 'JI I 4 'JI I l 'J)Q 0 Q ~ 
flfltl 11fl11lJ'lf1tJ111C'lfl '\Jfllff'WflU'W:: fl1'UfllJ~UC'lfltll.:J flC'l'lf'1\PlC'lfJ'111C'll'Yllfl'ilfl1l1J 11'1::1IJ'1 

1 l 'J) QI "' , 'J)d1 l 0 ..!i ~ l 'J)'J)d 'JI 0 QI 

flfllff 111.JfllW'WlJflfl'W '11J flfllff 'Wflll'Wllff'Wfl.:Jl'W l't'lflHfl 11~1W'Wfl'11Uff'1.:Jflflfl ffll1l'U 

mnJfitl~.:i1untjlJm::~u l i1' ~ll vu i11Jljvfiu 11.:iui:-iu nu u,j.:i11il 1~i''U N'1'1ffl'Un'W mv i 'W ntj11 i i1' 
d QI 0 .. 'JI 'JI d 'JI QI Qd .. 'JI~ Q I ..!i 1 

lJfl1llJ'lf'11'il'W 'Yll &l1~llt1'Wi'ilfl11ifl1l &'Wfl1lUflIJtyl11 fl1lfJ1i'UltJ111~HC'l\Pll.:J'1 llC'l::l'lffllJ tl.:J 

fl111J f~ 1~i''U i tJ1h::Qn,;'i tl 'W;}i1P1t11:: ~li'W 

~llfllW rn1qp.:iti' (2550) 1~li1nui~mtv.:i mniWJ'Wl'11'1fl'ilm111 1tv.:i 
., ., . 

'Yll'VWlfl'JUl ffll1l'UUf1llV'Wi''W11l::fllJfffl')fltlli 6 1 Htl tl'W'J!lJ'lflJ "'l'W 1.:i'WfJC'I ~llflflii-:JffllJ~'W 
QI QI o'e:J. ' dQI IQ 4 QI : 0 QIQl.d i 
'il.:Jl11'1l't'l'lfl1JlW lJf1111J~.:Jl11Jltll't'lfl't'IWJ'Wl'J1'1fl'ilfl'JllJ trn-:i 'Yll't'IVlfl'J'Wl ffll1l'U'WfllW'W'lflJ . . ., 
tJ1::f11Jffflllltlfi 6 NC'lfllll~tl't'l'U-:11 'lf'1fl'ilfl'Jl1Jtlfl.:J'Ylf 't'ltilfl'J'lhljtJ7::ff'Yli fll't'I 81.99/80.22 • 

. ., . 
m.:im111 tJ'Wl1TI-:JtlV'W ~1V'J1'1fl 'ilm rn1lv.:i'Yli''t'lt11mtl 1 hh11P1n~ Nn'W irn:: tr m1 ti'W Vi ii HC'I ml tl vu 

~11rn::ifo11v'W~ihrnm111v'Wff.:ini:-iriff'1Jn'Yli'YlNnu11rm11li.:J11vu~1t1'lf'1n'ilm11Jhiu1P1n~1.:in'W .. ·1 • ., ., . 
li.:iurilv.:i11n in'J!'1fl'il ml 1Jffl1Jll fll'l fl'U ff'W v-:ifl 111Ju~n~ 1n ::11-:IH1Jflfl ri 1m::1ii~1 vmirl if 

., . . 
um1ti'W i~n.:ijjvtJfitl~ 'ill .:J ilnli.:iir-:iri .:itffllJ i i1'um1v'Wu 1f1111Jf Vi 1~1 t11tilv1J lv.:it11::Qn~l 6*1 'W 
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4 A.Q QI .Q ,, ,. d QI -1 o' 4 j/ ... I .Q .Q d 

! l fl .:i '111~ fl'IJ iHu 1~HIV 1J 1~1:11.l 1~ Q lJ l::: ff .:i fl !Vi flffl Nun::: '111IJl:::ff'YI1i fll'Vi 'U fl .:i 'IJ 'VU Hl'\.J 

flfl1Jfi 1!~ flf 'lf11:Jfffl'W !~fl.:! ;}1~ nu tf .:IU 1~ "'fl1J un::: tl~fl! tJl 1:1'1.J! ~ l:l'IJ H'1 ff1J fl 'Yli'YI 1.:lflll !l 1:1'\.J 

1 1 j/d. j) .cs .Q o'r 1 j)d 'JI .e::..cS ... I .e::. 

l::: '111Nfl'11J H! l 1:1'\.J ~11:1'1.J't'H l 1:1'\.J flfl1J'Vi1!~fll 'lf11:lfffl'WU'1::: fl'11J Ht l 1:1'\.J ~ 11:111i flll fffl'\.JU 'IJ'IJ IJ fl~ 
q cu q cu 

Hnml1~v'V'lu11 (1) u'mlV'Wflfl1.1Vi1t~flf 'li11:1fffl'W t~fl.:i ;1~nutf .:iin~"'fl1.1 iitJl:::iY'Ylim'Vi 
d I QI ,J, I o'.c::i o .:!I G.I e.I 

'Ufl.:ltll'UW'\.J !Yllfl'IJ 85.76/8344 9f.:11Jlflfl11lf1Wct'l'Ylfl1'11'\.J~ flfl 80/80 (2) H'1ff1Jf]'V11i'Vll.:lfll'j 

d I Sid 'JI d .Q ti I A QI e.I d. I I 91..::S 
!l l:l'\.J'Ufl.:lff'J1.l~!l 1:1'\.J ~ 11:1'1.J'YI! l 1:1'\.J fl fl1J'Vi 1!~fll'lf11:lfffl'W 1J H'1ff1Jf]'Yl1i'Yl1.:1flll!l1:1'\.J \1.:I fl11m;J 1J ~! l 1:1'\.J 

I JI j} I 

~ 1v1n fll'j ff fl'W u 'IJ 'IJ tJ fl~ fl VH ii ,r l:lfflfl ty 'YI H ff ii~~ 'j::: ~ 'IJ . 05 i .:i u ! i1fl.:i1J1'ii1 fl 'IJ 'YI !l 1:1'\.J 

flv1.1Vi1t~fl{'li11:1ffv'W itv.:i ;i~nutf .:iu1~"'fl:u iim'Vitfl~fl'W 1111m:::~'W 1M'~ilv'W11hrlflww w . .. . " 914 4 4 4 SI 4 4 4 I SI 4 0 4 4 

~lW'U :Ufl11:1Jm :::~ f)'j f)'j 'U 'YI 'il:::l 'j 1:1'\.J 'IJ'Yll W'\.J JJ.:ll'U '\.J m::: 'l.J 1'\.J fll'j l 'j 1:1'\.J fll'j '\.J 11 ff'U Vl'\.J V'tt 1 :u 

" . QI QI,, ,,, ,,, .... Ql4 ,,, ... ... 4 "' ,, , ,,, 

llfl'l:IW:ff'l.JctfV'Ul'lll 'ii fl.:llt.J Vfl'Yl.:llJfl1'j 'lffll'Vi ff lfft.J·Um:fll'VilflllV'U ll11l'jlfl11:Uff'\.J 'ii '11 

" ~llt.J'Wiifl11lJ~.:j, 'ii 

n~1 l~t.11Jttrn1.:iti' (2550) i~Vi1flu1~mtv.:i mn~'"1!u111H'\.JflU'°'1fl1'j 

llt.1'Wf-l'Ylt.11tl'1ff~l ltv.:i ~~ij;1~ti'l.J~.:1111fl~VlJ ~ihh:ff'Ylifl1'Vi~11Jlf1Wtti' 75/75 l~V'l11~'1fU .. 
th:ff'YlnH'1'llV.:IUH'l.Jfll'j '°"fl1'j ll t.J'\.J f U'l.J'l.J 1 m .:i.:i1u1m:t~Vfffl'l:l1fl11lJ~.:l'ViV, 'ii 'll v.:i ,r m1 t.J'\.J ~ii~ v 

f11'jllt.1Ufu'1.J'l.J 1m~.:i1u H'1f11'j1.0t.1Vi'l.J11 (1) UH'\.Jfl1'ji0''1m'j1'1t.1uf U'l.J'l.J 1m.:i.:i1u fltj11ff1'j:fln 

4 !I.e. o' 4 ~ Qd.Q QI ~ 'JI d QI " d .Q .Q .cA 
l'jf.J'\.Jl1'Ylt.J1tl'1ff~'j lW~ ff ~lJ'Jf1~fl'l.Jff .:IU1flllVlJ 'Yl'Vi"1!'\.J1'll'U:IJ1.h:ff'Y11i fll'Vi 81.15/77 .50 Clf ~\1 ~ 

. " 
fl11mwtti'Yil9i~ i ~ (2) ~'lfiltJ'j:ff'Yli Hll'llV~UH'\.Jfl1'j i0''1m'j1'1t.1uf iifi11'l'i1ti'l.J o.67 46 fl'11riu!~w 

IQl4 ... ,, "l ... <>?ISi Ql4 ... 

ll: 67.46 Ufffl~11'\.Jfll'rn'\.JlJfl11lJfl11'11'\.J1 '\.Jfl1'H'rn'\.Jfl'1llJ'\.JlVt.Jll: 67.46 (3) '\.Jfll'jtJ'\.JlJfl11lJ 

di l I 4 SI 1 1 ?I SI SI 4 SI QI <> 
'Vi~'ViV \l~Vfl1llW'Wlll'l.J'l.J flH~1'\.J '1t.J'j1lJ11"1:l'IJ'\.J'j1t.Jfl1'\.J 3 '11'\.J flV '11'\.Jfl1'j\1'1fl\lmrnfl1'j 

"' SI SI ~ • I " "' " "' • I "" 'l "' "' lW'Wl fl1'\.JnVull:f.JIJfl'HUfl1'jlW'\.J m1:fl1'\.Jfl1'j1'11m:IJ'j:1:uu~rnvg '\.J'j:'1'1.JlJ1fl lm:l.lfl1111 

di , ,, .: ., QI d :, .! 4 "' ... ,,, ,, "' ,l 
'YN'ViV \lfl1'\.Jl'\.JV'l11VQ '\.J'j:fl'l.JlJ1fl'Y11lfl 'Yl~'\.Jl'\.JV~lJ1\11fl UH'\.Jfl1'j\1'1fl1llW'Wl '1'Vi"1!'\.J1'll'\.J~1lJ 

JI I JI I I I 

,j'u~vuvd1~1rtu'j:'l.J'l.J lllJl9i'~u~m'jfffl1:11rnflirn11'1flff~'j fi]jvm rnnm'jYi1nt.11,j'v~1nt11ti'l.J .. .. .. 
, ,, QI .Q " .l .Q QI d ,,d QI 

flu 'lf'H n fl \1~ 'j flu 11fl'j1: 111 u v1111 'YI flu fl fll 'j \'I flt 'j vu i 'YI 11n1fl11 n w~ n v" \l '\.J flu 1'1 u n::: 

tJ'j:tiju Hnvd1~ll:1~t.1fl ~fl'tf ~1 rlu f11'j .0'1m'j ll vu!~ ri ~1ffl:u1 i1' tl' m1 vu i ~ti111 u ,,tJ 'j: l~'\.J ilru111 
.. u 

,l , ..;. ,, 0 ,, "' ""' "" 4 """'"" d , ,, 'll'\.J~11Jfl111Jff'\.J \ll'ViVfl'\.J'l11fl1~V'l.Jfl1t.J~1rn~ l\lflfl'111~UH'\.J un:n~lJVtJt)'l.J~~1:UUH'\.J'Yl11~ 1 

~11nrn11nw tl' m1 vu iifl11:u ""'4flff'\.J1u iru 1 \l~\1:11 vu f un: i1:u]jvfiu tJ~,j~~1u mh~ij 



24 

fl11:1Hf'\J i flvtU''lJ fll'Ill1'31'lJ1i'.l'lJ f1~1J tlfl1Ji'tJfl111Jflfllit'lJ'\J~H ~~'lJ ll tl'lJ f 'illf1@fl~'l1''11f1'tt '11tl 

Li'.Ju@fl'illf1ff.flTVHJl'3 um:lm~'~1 

ri11i'.lt1'3 vp11i1 (2550) 1~'tl1m"Iiiim~t:1'3 m"Iwwiu1'J!'1n'iln"Inm1"I1'lt1uf 
I I JI I 

11fl'3ffl'I1i;iiifi1i'.lu~'l:l 1 u m11 n ri111 i'tJi!m'l tJ'lJ iu iT1i t11Jfff11:l iii fi 1 hwii ~fl~ '3'11mti1ufll'I1.0 ti 

1~t:1w~u1'Jtflfl'ilm"I11m"I 11 tiu f 1~t:1'3ff1"I 1i;iii~1i'.lu~'l:J l um111"I 1~vffn'l:l11tJ'l tirn Vit1tJfl1111f11 '1~ 
fll'IlJO,j9i'\JV'3Uf1ll tl'lJ'ttii'3'illf1 l cM'Jtflfl'ilf1'I'I1Jfll'Ill tiuf f.1'1fll'I1~ti't'ltJ 11 (1) 'Jtfltl'ilmUJfll'I 
d 'j} 4 .ctd ~ Q , .::1 ... 1 Q Q 4 .d 'j} QI' a'.:i 1wui 1rn'3ffl'Ilfl1l'Vl11JU'Vi'l:l u m11 l'I11IJ'I~ff'Vl1i .fll'ViflV 80. 71180.11 CJt'3ffVflfl '1V'3nrnnw C}'l'YJ 

01'11Ufl, M 80/80 (2) i!m1tiuiiri'1ff11()'Vli'Vl1'3f11'I ll tlU'ttii''31l tlU 1 ~ltl'J!'1fl'ilfl'IUlf11'IlltJU f l~fl'3 
ffl'Itflii~1rluri'l:lluv111n t~11~u'il1nrivm1t1u mh'3iii!mhtif\l'Vl1'3ffil~~'I:~tJ .05 (3) 1!nifou 

iim"ItJ 6,j'~l~V1fllJffl'I lflii~l i'.Ju ri'l:J l U fll'tt l'I'tt n'3 ll VU i '1 V'J!flfl 'il m 'I11tl l'I ll VU f 1 ~ V'3 ffl'I lflii~ 
ti'.lurit:J, u Vl'ttl'I l~lJ~U ~ltlOVU 11 vu vth'3iiifoiY1tif\j'Vl 1'3 n-il~~'j :~lJ .05 ~'3 rl'1 d tN1J1~1tl 

" ' ' m"I-n'~m'lf'1n~m"I11n-~1'3mh'3ii"I~1111 ~fl1uvm lll'~muv'3'il1n4w i tJ11w1n ffv 1n-'1 vtJmru • • • 
d cl OI , !/ I d ... 4 4 !/cl 0 , !/ I "" 0 OI :: .k 

V'I::tltllJfll'j lWU'Vl~fl 1VVH11'I::lJlJ 11'1::1lif11'j lWU l'Vltl1'11U'1 1VV1'311JU ft 1'11J'\JU\PlVU 9$'3 

" .Uu1P1VU'\JV'3m"I11vu lflvl cM'J!flfl~m"I11m"I t1 vu f 'ii1t1 l ll'um1 vu i~ii ivmn-li~u 1fl1111f1~ 11ft~ 

tnfl fl 1111f~11ft1n11ft1 vn-vfl fl tl'v-3ti' 11;iilPltJ'j::~1 iu 
' IPl~iu ~1tJ1 i'Vif (2551) i~n1nni~m~v'3 QI Q Q 'j} 

m'I't'l~u 1'11~ n 'ilmnm '3111~ftv11 • 
" ' ' 

fYtll:J 1ff1'11 i' lJU m1 vu 'ii1'3iU fi 3 , u 'J!11'11U V'4 i' nl:f ff '3111'1ti'611 i Hl1 tlU u ti' '3 fl~ fl i'Vl Vl ff '3fl~ 
" ' ' 

ii1un'31u1111P1fluVii'vtJi1 l'U\Pl 2 iflviH1P1qtJ"I::n'-3fllunni'°v fiv (1) tflvwwiu1'11~fi~m"I11 
t JI I I 

ff '3111flA'v11fln1:11ii111i'11'1! m1vu'ii1-3i'uVi 3 l u'J!11'11UV'4i'n1:lff '3111~n v11 i H11 vu11ti''3fl~vivw1 
JI f I I 

ff '3nflii1'1! m1u1111P1flu Viivfli1 l 'U\Pl 2 (2) tflvfln1:11riftm"Ili~u 1'11'1n~m"I11ff'3111f!A'm1tln1:11 .. . 
" ' ' 

d111i'11i1m'l vu'li1-3'iufi 3 i 'l.1'1[11'1f'l.IV'4i'n1lff '31nf!nv111 H1'l vuuti''3flf v1vw1 ff' '3ti~n1i1m1u 
,, . ' " 

l'U\PlffUVi'ivtJfi l'U\Pl 2 f.lftfll'ji'°VVilJ11 ( 1) 'J!flfl ~tl'j'jlJff '3111'1ii'V11fftll:J1ffl'11i'lJUtlifou'ii1'3i'U 

~ 3 lu'J!11'lfUV'4i'n1:l~'3u1flti'v11 L~V'3 ihi"'luuti''3fl~v iitJ"I~ff'Vlnm't'I 82.1188.6 ~'3~'3n11 
mwcri'~n111ufl i ~ (2) riftff'11q'Vlf m'3m'I t1 VU"Jtflfi~m "I11~ '31n~tl'v11fln1:11ii111 i'uu m1vu 'ii1-3 

fl I I I 

iuVi 3 lu'J!11'lfUV'4lf11=lff-3U1flA'v11 llV'3 ih1"'luuti''3fl~V mi'31'1vu~'3ni1rivm'lvu v~1'3ii 
I JI jl' I 

QI 0 QI QQQ QI QI .::I 4 QI Q .es ii d 

UVfflflty'Vl1'3 fffl\Pl'Vl'I~fllJ .01 'Vl'3UlUV'31J1 ~ltl tll'I't'l~U l'J!~ tl~ m 'I 11tl1'I 1 WU i 11f11'Ifltltl111JlJ 

ml ~fln~n"I "I11nu t'l vu f ~nr u ~11 vu tr! u iiul'fY t~v l ..¥ u m'l vu 1~iiihu ~ 111 l um "I~11uu 
... d !/ !/ !/d , !/ I Q cl 
tl~tl'I'IlJtll'IlWUl Uft:IPIV1Jn'UV'3fl111J\Pltl'3tll'I'UV'3~1WU '1VVH1\Pl11'Vl 

lJ"I::.tin-n"I ~U'VlltlV'3 Uft:mu: (2551) 1~l11m"IiiO'm~v'3 f11'IWIPJJU1GJ.f'1 
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fl'ilflfil.l 1M'ihh~iY'Y1iifl1V'l\9l1mnwcti' 80/80 (2) 1~v'Y1~rnv.:i 1-N'Jl~n'ilm'.il.lff 'l!ff1l.lm1f'l~ 
... .. .k ~ 'I "1 _f':! "' 'I ... ... .. ., "' 11 m 1 ~ 'H C)f .:in fl'lfl Fm m 1 & '1f ~w (2 .1) 1 lJ w rn 'Y1 u 'U fl 11 l.l ff1 m rn & um rn ~ 11 m 1 ~ 'H 'IJ v 'I 'W m w u 

fiti'W!l U'Wti'U'H 'ft.:i1l U'W (2.2) 1m urnfi U'UFHHY1lf]'Y1f 1'11'ifl1'.i !l U'W titi'W!lf.l'W ti'U'H 'ft.:i1l U'W (3) !~V 

1h~1iiu'lf'1n'ilm111 r-rnm11iuV'l'U11 (1) 'lf'1n'ilm111iitJ1~iY'Y1iimV'l~1uF-n'lff'11n'Y1im.:im111uu 
• • "I 

81.67 /85.55 ~1'Wfl1111ir1mH1m1fi'1i1m1~li 81.67 /81.11 ur:i~iitJ1~iY'Y1nmV111111·vhti'U 

84.30/83.33 (2) u m1uu~11vu1'1 u1 ~'J.f~fi'ilm111ii Hr:i ff'11q'Y1im.:im111 uu 'H 'ft.:i11 vu "J .:in11tivu 

11vuvrh:iiiuvd1tiqim'liril~~1~~'U .01 ur:i~fl1111mm1t:l 1um1fi,,11m1~li'llv.:ii1m1uu'H'ft.:i 

lltJ'Wff 'lfl11tit:1'WlltJ'lJVVl'liiuvd1tirum-:iffil~~'.i~~'U .01 (3) fl111l~'IV'IV, 'il'IJV'IUfl!l tJ'W~ii~V'lf'1 
.. u • ,, ,, ' 

fi 'ilfl'.i '.i1lff '11ffl1lfl1'.i fl~ 11m 1~lf vd1 'lJ '.i~~'U1llfl n-:i u1i1 V'11l1'il1fl'J!'1fi'ilm'.i11* 1tl' 'lJ 1 ,1' ~!l tJ'lJ!fi~ 
d ,,'J) d QI .cS QI .cl ,, .Q d 

m~'U1'lJfl1'.i1W'lJl~1tJ\9l'lJ!V'11llfl'Y1"!~ 'lJ fl!W'W ff'4flff'lJ l'lJ fl'Ufll'.i 1 W'lJ ~1tJ'J.f'1fl 'ilfl'.i rn 1lfl111l ,, 
...... ,, ... -l"'QI"'" QI, 

fl'.i~\91V'.it:l'.i'lJ '1'11lt:l1J{)'U\91~1tJfl111l\91'1 'il 

111'1fn11 'Jf1djv-:ifJC1 ur:i~flw~ (2551) 1~li1nui~mtv-:i nu-n'wiu1'l(~ 
.Q A ' .Q .Q .Q ti 4 d.Q QI .c::. ,, I Q 'J).Q ti 
fl'ilfl'.i'.i1l1V'lt:lff 'l!ff'.i1lfl1'.ifl~11fl'.i1~'H 1rn-:i 'lf1\9lfl'Uff 'IU 1'1'1V1l fl'11lffl'.i~fl1'.i !'.i tJ'lJ '.iTVWlfflff\91'.i . .. 

ti I JI I 

ffl'H l'UU m1 vu iu Jj 1rn1lff fl'mi1Vi 3 m11 ~ vil ii,,, tJ '.i ~ ff-:ifi' 1-W v ff f 1-:i u r:i~ m tJ '.i ~ ff'VI i m V'l 'll v-:i 'J!fl 

Q 4 I Q 4 .Q ti 1 ~ , iJ -~ .cl .Q .Q ti 
fl 'ilfl'.i '.illl'WV ff '11 ff'.illfll'.i fl~11fl '.i l~'H ~ tJMflll 1 m1m1 ')j''i) 1flfl1'.i 1 lJ'.i tJlJ! VI tJUfll'.ifl ~ 11fl '.i 1~ 'H UC!~ 

.d.c:1 I .Q 4 I .Q Q .Q o' Q QI I .Q 4 I .Q .Q 

't11l;rnir~n'ilm '.i1ll'Wt:1ff-:i1ff'.i1lfl1'.ifl'111m 1~'H Hr:im11'iltJ-wu11 'J!flfl'il m '.i1l!V'lt:1ff-:i1 ffrnmrnfl 

11m1~M 1jtJ7~ff't1nfl1V'll'Vhtiu 82.29/80. 78 1flu 1tJ\9111llflWcti°~n1'H'lJfl fll'.i lm tJlHVitJUfll'.iflfl 

11m1~li 11"1'-:i11vu"J-:in11mwcti'~n1'Hufl 1 ~vd1-:iiii!vd1tiqim.:iffil~~1~~u .o 1 m11m vrnVivu 

Hr:iifon'Vli'VI i-:im111vu11 "-:i11 vu ff .:in 11mw cti'~n1'H 'Wfl 1 ~vd1-:iiii! t1d1tiruV11-:i ff~~~ '.i~~u .o 1 •1 .. u 

' ' ,, 
ur:i~fl1rn~-:i-wv 1'il'IJt:1-:itl'm!vuViii~v'lf~n'ilm11liifl111.J~-:i-wv 1 'il mi1 u '.i~~umn Vi1flw'lfu i1 . .. 

.;. "' 9/ ... ~ 9/ -1 , '1 j/ I QI "' el I 9/ 
l'lJ V'l1ll'il1flfl1'.i 1'.i tJ'lJ ~1tli(~fl'ilm '.illl'U'W fll'.iff'.i 1'1fl111lU1JC!fl l11l l1 Ufl'Wfl!W'lJ 'il'l'lf1m '.i1fl111l ,,,, 

, 0,j/QI"'"' "i"ij/ "'QI "'"1"' I ff'lJ 'il ur:i::'t11 l1'lJfl1W'lJ1lfl111Jfl'.i::\91V'.it:l'.i'W 'lJVfl'il1fl'lJ'IJ'lJ\91V'lJfl1'.i1W'lJl 'U'J!flfl'ilmrn 'il::'lf1tJ 

~ 1 , ,, QI "' , 9/ei ,, 0 , ""' , ... 

n~u'tlurmrn-:ifll llJ~ vmff 11um1vu ~ffn111~1tJ\9l'lJrn-:i Vil l11lfl111lff1mrn umrn~ 

Q ~ 9/d,l -:ti , 9/ QI "' "' I I , "' I 9/ Q 

11fl'.i1::l1 !fl~'IJ'lJ F-ifl l1'lJfl1W'lJ1lff1'lJ'.i11l 'Wfl1'.ilW'lJVtJ1'1U't1'il'.i 'I 

~1JtJ1::m vu~~11rlv (2552) 1~li1n111~mtv-:i fl111lff11l1'.it:l1umnh 
,, . ' 

fl111lp'11'11V1t11ff1ff\9lfltJ1tlu~1\9ltJ1~~11u '1Jt:1-:ii!m1vuoifu,j'1rn1lfffl111i1Vi 1 Vi11t1u 1flv16*'Jifl 

n'ilfl'.i'.ill ff1l1lUU m1 tl'lJ~iifl111lUfl'Wl V'l't11'1 fll'.i ll tJ'lJ f 1flvii119lt:lU'.i::ff-:ifi'1'lJfll'.i1~m~v ( 1) .. . ,, 
fffl1l1fl111lff11ll'.i t:l 1'lJfll'.iu1fl111lf1'111l't1 Vlffl ff\91 {1 tJ1~,'lJ;f1191tJ1 ~ ~11'lJ 'IJV 'IU m1 V'lJ oifu .. 
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ir1i tJlJfffl'1:11il~ 1 ~ 1~i' 1.Jfll'HHl'W hw1 ~'Jl~fh1m':i lJff111f1.Ji! m1 vu ~ijfl 11lJ 1.JflVl'.i fl~'Vll~fll':i 
i1 vu f (2) tfTflf1m:11frnff':i.Jq'Vlf m~m'l t1vu1'lf1i'Vlti1fl'1irl9l{"Ufl~i! m1 vu.fu ir1i tilJ f1m:nil~ 1 ~ 
1~i'1.Jfl1':ifffl'U 1~w1 ~'ll~fhmn lJff111 l1.JU m1 tJ'U~ijfl11lJ1.JflVl'.i fl~'Vll~ fl 1'.i t1 tJ'U f i:-m fl 1'.i 1~tivi1.Ji1 

(1) fl11lJffllJ1'lt:'l 1 u mnhfl111Jfi'lf11'Vlti1fl'1ff\9l{ t~fl~ffn U'1:: fflJ'Li~'Ufl~ ffl':i'Ufl~i! m1 vu~ij 
,, . . 

fl11lJ1.JflVl'.f fl~'VIHfl1':i t1 tl'U f iul11itJ1Jfffl'l:l1iJn 1 Vi 1~f 1.Jfl1':i fffl'U hw 1 '*'Jl~fl'ilfl':i ':il.111 il~fll':i 
J I '1 "" <:I ,. <:I d,. J " "" ,,/ 

fffl'U~~'U'Ufl11fl1':ifffl'U fl~ 'U':i::~1.J~ &~tJ1Jfl::U'U'UtVllJ'U'UrntJ'1:: 40.00 (2) H'1fflJ(j'Vl1i'Vll~fl1':i 
dQ.Q o'.9 Ql.Q Qld .d..cs I d 'j) 

t':i vu 1'!111'Vlmfl'1irm t rn~ irn u'1::ff111.J\9l'Ufl~ ffl':i'Ufl~'U m ':i vu 'VllJfl11111.JflVl':i fl~'Vl1~ m ':it ':i vu ':i .. ,, . . 
-Mu l11i tJ1Jfff11:11ilVi 1 Vi ,~i' 1.Jfl1'j fffl'U 1 ~ti, ~'ll~ n'il m 'j lJ 11 ir~ fl1'j fffl'U ~~fl 11n fl'U fffl'U vdl 'U 

QI .. I ,. d ~ " " QI .Q I QI d d 
':i::~1.JIJ1'U fl'11~ & ~tllJfl::U 'U 'UtVllJ'U'U ':ifltl'1:: 23 .33 U'1:: 'ii 1flfl1':i ff ~tfl\9lVltj\9lt1'.i ':i lJV'l'lJ 11'U flt ':itl'U lJ 

,, ,, . 
fl111Jit'U in~ flff'U 1'Utrn::, ,r fl111Jl 11J"fl, 'U flntJ~iJ9i fl1'j t'1 tl'U fl1'j fffl'U n~ilt U~Nl.11 'il1fl 'J1fl 

"' .J "" J ,,.,_"" , " o • I .. .J, "1 "'"' . I o "" .... "' " 'I "'I "' fl'ilfl'i':ilJ'YIV'l\lllJ'U1'\l'U ~1'iltl ~'U1tfl1~IJfl'Hl.ll1 'l1 'U'l11\9lIJ':i::'il11'U'\lfl~'Uflt':itl'Ut'\11111 &'11 &'Ufll':it':itl'U 

,,.,. .... I ... .... , """' ,,, ... "' "" ... ,. -;;!11 .I"' ....... 
tn':ifffl'U trn::~1'ilt1ff~tff':iJ.JV1\lllJ'U1 11~t':it1'U ~m~m':it':itl'Ulfl1tl\9l'Utfl~ 11 &flfl1fff'lflIJ~1.J\9l irn:: 

"' d I " .. t t ff fl~ fl111J fl~ t 11'Ufltl1~ff'j1~ ff'j 'i fl 

ffJ.J~\9l'i 'ilV~'UVfl (2552) 1~l11fln1~m~v~ fl1'i~\llll'U1'Jlflfl'ilm'i11il'lt11fl'1irn{ . ,, ,, 
ff 1'i ::mi~~ 1u 1 vJYhViij~ vl'i mi ::m ::1.J1'U fl1 'il11~il1 t11 fl'1 ff\91 { .Uu Hff lJ'\IV~tl' m1 tl'U <iu iJ 1i tllJff flEJ 1 

' ,, ,, . 
tlii 3 m'ii~t1rii' ~ilij119lQtJ'i::tHfl ( 1) i-nv~\llll'U 1'Jlflfl 'ilm 'iJ.Jil'lt11f1'1ff\9l{ irn::-wil'~.!l1uml 1t1 

Vl~~~1'U 1 ~vh~i'jtJ'i::ffl'ln.fl1Vl\9l11JtflWcti' 80/80 (2) n'4mm t1'lJ1fit11.JllflEJ::m::1.J1'U fl1'il11~ 
,, ,, . 

il'lt11fl'1ff \9l{.Uu~fflJ'\IV~tl' m1 tl'U iuiJ1rn11i1flEJ 1tlii 3 'i::111Hnvut1 t1'Utrn::mi~t'1 tl'U ~1tl'Jlfl 

fl'ilfl'i 'iJ.Jil'lt11fl'1ff \9l{ff1'i::Vl~~~1'U11il 1t1Vltl~~1'U 1~~1 ~'1fl1'i i~t1Vl1.Jl1 (1) tJ'i::ffl'ln.fl1V1'\IV.!l'Jlfl 

n'ilm'i11il'lt11fl'1ff~1m'i::-.,tl'~~1u11il1t1-.,tl'~~1u 1 ~~1~ijtJ'i::iil'ln m-w 83.80179 .01 i~u i tJm" ,, 
mwcti' 80/80 (2) 'tinEJ::m::111um'im~il'lt11f1'1ff\9lloUl.l~fflJ'\IV~tl'm'1t1trn~~m'il~'J,!flfl11mn1 
... .. .... I .... ,.,1-~ <:I "" ... .. i J 
1l1 t11fl'1 ff \9l'i ffl'i ::mu~ 1u 11u1t1V1'1~~1u Trrn 11'YIflEJ::m::1J 1u fl 1'il'l1~1l1 t11 fl'1 ff~ 'i '\I \.I~ irn ~~'\I \.I . ,, ,, 
fl 11nvu1~vti1~"irtiiY1ffqil'l1~ffo9i ii 'i:: ~ 1J .o5 ,:r ~ il i ~ u ~ '1lJ1\l1flfl1'i'llfl1J fl n 11 fl 'i 'i" ii 

f11V1tJ'i ::flV1J'lf~111\J fl 11fl'i 'ilJ ff t:'l 1\J fl1'i wl \JU~'1:: fl 11fl'i 'l lJiifl 11lJ111lJ1:: fflJ tirn 1'11U '1:: tllJ~lJ n 
QI .c:t.Q .. I o QI .c:1 ,, .Q 4 61 " QI .::1 ~ .Q 'JI 
fl1.J'lf1\9lIJ'i:: \111\J 1Jfl1'ifl'i::~\JU'1::U 'i ~1ff'ilJ1.J1fltVIV & 11\J flt 'i ti\.! Vtl1fl 11:: Hflfl'ilfl'i 'ilJfl1tl~l.11V~ 

1m:: 1 ,rirm7 t1u i,mrl1u 11111 um'i\l1111ivtJmw tJ'i::flv1.Jn'ilm'i11~1t1~um~ • ,, . 
n\9l9i-.,~1'1' 1'lft11JqJ'lf 1rn::'il~~ l\9lv11 (2554) i~'ti1m'i1~mjv~ m'l~\lllll.11'Jlfl 

n'ilm 'ilJ 1~v~ 'i::1J1JUnfl'il1'1f1t11'1l.I u 1J1J\j'iW 1fl1'l ff111 i'11tl'm'1 tll.l'i ::~11>1n t111fff1EJ 19Hll.l~l.I 

1u ~~11 i~m~l'l'l ff ~fl'l11J 1~t1iH\9lQtJ'i:: ff ~t11~vffflEJ1ri1111f 1~t11ti1.J'i::1.J1.Junfl'il1'l1wrnu 
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,, ,, 
~1'Ufl111Jf'Uv'lt!m'it1urlvuutl:::lnl''lt,r1i1lJn'llm'llJ i1fl11lJuflmh.:inu (p < .05) 't1'1ih1'.lmrnm 

"' 1 "" ~ "' ,,.,; jl "' jl jl"' jl"' II) jl ... 'illflfll'll'lf.l'U flf.l'Jlflfl'ilfl'J'l1J llJ'Ufll'llW'Ul'Ylff11Jl'lf:lfl'J:::9J'U fll'l l'l f.l'Ul'UV'lf:;jl'l f.l'U f:;jl'l f.l'U t~tl'llJV 
,, . 

i.Jfi,j~ 'il~ 'li1fll'l fi l'll'U n'Ut ;j'U fl~1J 1fltii1fl lflVt1'lf1t1;f u 'U::: U 'U 1'YI l'IU tl::: 'l ..r tl 1i.J~ fl'hl ltljvijiJty'tt 1 

ii1 'l ,.r,r m'i f.l'Ulflflfll'j t1 f.l'U fl~~ ni1m'l~'ltl 11J 'j'j tl1 f.lfllf.l 'l 'U ..r V'lt'i f.l'Ut'VJ f.l'IVVl'll~ f.l1 Utl::: 'illflfll'j 

1~vv'l~11~ni1fl111.1n11ttu1m'lm'l t1 vu v~'l u 'j :::~ 11~ 1 'il 1nf.ltlm'l i.J'j::: tiiu fl 11lJn11tt fl 1m'I m'l 

11vium:::m'lff'1.1m£Jwtl'm1vutt~'lt'li'1-i11.1n'llmrn ~1111 tl'm1vunfl11lJ~t~v1n11'l:::11m1rnn'.h .. 
.l 4 'l j/ d I QI QI ,,f "' Al QI "' I "' 

'lflf.lm'U 1J1fl'U'U ttf 'IU fffl'I '11t'H'U11U1J'Ylflfffl1J1fl f-1'1fflJfl'YI1i 'YI l'lfll 1t1f.l'Uu1J1JlJ1 'Um~ f.l'I Vf.11'1 l~f.11 
,, . 

11frnv'l~v 'lum1vimvil'lfl111.1n11ttu 1m'lm111vu1~ ~'ltl'u f111nm1iJ:::1iiu~1v1nvu ci i'lfu 
QI .. 

fl11 ff lJ fll'hl w 
" ,, . 

Vj1\lii filUff'I tm:::~1fffl~ n:::nvmh (2554) i~filflUi~m~V'I fl11iWJ'U1 

f-1'1 fflJfl'Vli"'VIHfl11 t1f.l'U~1f.lfl111~'ljflfl'ilfl'j'j1.1i.J i'tJ iJ i 'lfJWfll~~mm::: fl11 t ,J~ f.l'UU i.Jtl 'l'UV'l~'U 
,, ,, ,, . 

ilrn i'11tl' m1 vu 'lfu "1i f.11J ff fl'hl 1~vu ~u m 11~ f.lfl i' 'I il ij ~fl iJ 1::: ff 'I flt fl v ff~ l'l'J!fl fi 'il m 11.1 m1 iJ i' tJ . ,, 
flwm~~u1m:::m1 iiJn vuu iJ n 'l'UV'l~u ilrn i'11tl' m1 vu 'lfu "1i v1.1fffl'hl1~vu ~ u 1..rnflwm~ vdl u . . .. 
1:~11~ 1iiJ1:iinim~~11.1mwcti' 80/80 un:fffl'hllf.ln fflJfl'Vli"nHm1 t1 vu 'UV'IU m1 f.lu~l ~'11" 
"" "" QI I ... d ,, ... QI jl .l .d A I ... ... ~ ,A I .. 0 

fl 11m11.1 Hn mn11tJ~t111 'lffl fl 11m11.1 'VI H111f.lff'l'1'1 'U'U lJIJ 1: ff'Vl1i m~ mu 1J ~ 11.1 m w ct'lflll1 'U fl . .. 
80.2/81.3 un:tl'm1 f.l'U~t1 vu lflf.l'!Ifln11m 11.11iHnfflJfl'Vli"flu 11f.l'UflltJ'H~'l1 ~'J1'1n11m11.1~ 'lfl11 

I j/ "" ! .J'~ "" .,;,,.,.., jl .l j/ 

flV'U l 'lf'J1flfl'ilfl'j'jlJ (p < .05) 'Vl'l'UllJ'UH'11Jl'illfl'J1flfl'ilm 1lJ'V1~1'ilf.lff'j l'l'U'U ffllJ1Hlm:~'Ufl11lJ 
, QI .d 4 I 1"°' .d "" 11 .d ~ 1 1"°' .d ,,, ff'U 'il'UV'l'Uflt'jtJ'Uttf'l'lf1f.l '11'Uflt'jtJ'Utflflfl11lJff'U 'ii 'Ufll'jl'jtJ'lJ un:tIJfl Vfllff 'H'UfHW'U fl 

AU I -.I 
2.4.1 ~11.rlilr.JflHlJ"i:lYlft 

Farkas (2002) 1~flmnHtl'Ut:1'1inm1ffvuu1111iJfl~un:m1ffvu1'1til ~'J1'1fll1 

ff vu ~ij~vfln 11 f.l'U f ~l'U Hn fflJfl'Vli"nH m111 vu t 'il~fl ~ m1rn1l'll1 ril u m1 t1 ti mm: 
,, . 

ri 111.1ffl1.111f:l1 u flu u iJn fl 111.1tt1.11 f.l'U v 'I u m1 vu 'lf u ilVi t; fl H n fl n fffl'tn ~ 1111 1u~1 u 
QI e:f dad 

Hi'! ff lJ fl 'VI 1i 'JI fl fll 'j ff V'U 'VI lJ ff V '11n1fl'11n1tJ 
" iii 1..r u m1 vu ij H n fflJ fl n in H flu 11 tiu tm: 

f1111.1ff11.111C1 'l'\m11uiJnf1111.1tt1.11f.l~~u 
, jl~ A t2 Q 1 Q jl "" Caraisco (2007) flfffl'l:lllIJ'l' f.ltlt'Vlf.ltlfl11lJffllJlrn 'U fl11 t'l' f.l'U iim:t'il~fl~'UV'I 

um'i f.l\J~fifl111Jffl1Jl'j(lftlff'l:I~ ,~ltJfll'j ~flfl11t'i tJufl flf.l 1 ~'!Iflfl'il m 'j1J~t111u m'i f.l\J ~t'i f.l'U ~ 1f.l 

Q 4 4 'JI Q J 1 I d. JI QI d .d.c:t. Q Q 

'Jiflfl11m11111m111 f.l'U iun:t 'il~fl~ ~ 'l'U'U fl1lflV'U m1t1 tiu i u m1 f.l'U 'VllJfl 111.1 m1.111 f:l~tff1:111:m'1 
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.ct "1 JI.ct ..;. .ct o' 4 1 d " "" 4 I " m 11 ·n.11..1 l 9>WH 11v11ffm1..1 m 1 w 11 rn v m ff 'YI 'YI Tm ti fl 1111 fl ~w ~ 11 Q 1..1 1 rn ~'VI 1 'Vl w fl 1111 m 111 rn 

'U v ~ir m1t11..111 lfl fl11m11'1t11..1fl11irv1..1~111'U'Vl1'1 t11..1 'llfl~ 

'illflflll ffflll lltlflfflH 11.J i~tJ~l~ti1'li't:i~ .... 'U 11 iim1 U l'l,f ~ fi 'ilfll nH'li' 11111 ~11.J flll 

1'1 t11..1m1 irv1..1 iiN"\'h 1 if N"ff'11q'Ylf m~m11'1t11..11l ~~1..1 irm'1t11..1iifl1111Vl~ .... v 1 'il1it:im111 t11..1 l~ti 
,, ... 

1 ~'l,f~n'ilm lllt:idl 1..1 l~~'U111fl 'Yi~il1ut:i~1ll'illfl 'l,f~n'ilflll mil~ 1 vmirl if tr fli1 tl1.J ,~ffflll1~1tl 

~1.Jltl~ Vi1liftl'm'1t11..1ii1vmff~l'll1.Jlfl1111fl~ ii1vmir1Jfl'l1~tl'~ (Farkas, 2002; Caraisco, 2007; 

ii11ilt1~ l'fVl1il, 2550 ; 'l11~fiirir1 ~1..1\'l{flv~ 1m~flw~, 2551 ; ir11~~1 'ilt:ifl1.Jt:ifl, 2552 ; n~~ .... ~'lf 
,, " .. 

1'lffl1Jf!J'!f um:'il~~ i~u11, 2554 ; v11~ ti1uir~ 1m~~lfffl~ "~"vmh, 2554 ; 1m~iim1il16J,ffl 

firom1m~1111 l~l1..1m'Hlflt.1 m1irv1..1 1~v~;1~n'U~ ~u1fl~v11 v.1111 tl'm1 flt.Iii H"ff'11q,.,f 

.ct J "" '°' o' J .ct .di , I .ct i , " "" '1 
'Vl1~m'H':iflt.11.l~'\11..1 mrn~11m1::l11.l~'\11..1 11fl1111v.~..-.v ro~t:im':i1w1..1 flfl 'lf'Jlflfl'ilmnrn~ 1..1 

,, ,, I I 

QI QI .Q ?t .Q .c!I .cl.Q QI .Q 'j} ~ i 1 " GI .ct , " 4 
':i~fl'UlJlfl 'V1~1.J11J1.JlV.':il~'Jlflfl'ilfllllJ 1':itl~'lf1~fl'Uff~U1fl"tllJ 11Jfl tlfllff l1'1.JfUlfl1.J fl"~lJtl 

I I I " 

iJ~tl'~ ro; ~ tl flt.If ro lfl iivViM "lfll1 mm ~1..1 fft:iff mv. ro; ~lrn~ 1fl~~1 Vfl'Yi~ iJ~ ri11..11ff;111 if tl' ml flt.I 

O ,i.J,~AI..;. i Al .. ,~ """" Al 0 GI GI .. .cl .. 
1.Jlf111111'VI fl ml'lftllJ fl~IJ':i::Qfl~ 'lf 11.J'lf1~1J':i::'il111..1 ('\IV~fll':il':i~1.J 1..lfl"J1..l'VIV~, 2546 ; 'il':ilmw 

... .. GI 0 Al i ,,f ... 1" 
1'il':ifl11~fl, 2550; ~::11..1 'ill1Jl v.1i, 2551 ; 1':it'lf':illJ 'lfltlJtl~fJ" 1m::flw~. 2551) 1.Jtlfl'illflfll':i 'lf 

'lfflnrom 'jlJ 11..1ml1-; flt.1 m ':inv1..11 ~v~;1~n11 ~ ~tnfl ~ tJ11 il~iim 'l u 111\'111 flt.1 fltJ1Jvh1~v{'lhfl • 
i , ~ .ct I GI ,,,/ .cl ,J 

fftl1.J 1m~fl1'jfftJ1.JU'U'U m~~l1.J 111 ']$ L1.Jfll':i1':ifl1.Jfll'jfftJ1.J V.'U11 H"ff1J(j'Vl1i'Yll~fll'j1'jfl1.Ji.l~'\11.J 

4 .ct ... ... .ct 1" .ct .A , 01"""" .ct 
4Jf~'U'Vl1':ifl1.JfltllJV.11~tl':i'lf1flfftl1.JlJfll':i 'lffllV. ff Uff~11"~fl1V.1fl"tl1.J l11 'Vil l1~1':ifl1.JlJfl1llJ 

,, . 
n1..1lro ~~lro 1,j1ijtJMliw (w~jty1 V.':il1lJ'Vlv~. 2550) 1rn::nnntJ1..1u1111 ifln~11..1 ri~1"";"1,r 

QI 4 ,,QI .Q ,, 0 ,, QI Q.Q .Q d 0 o' 
1.Jfl1W1.J1'ilflflf111~UH1.J fl1.Jl11fll~tl'Ufl1tl~11tl~ (jlm 1l'll'il':ifJ", 2549 ; ':il~':i ltltllJffltll~fl, 

4 ,}!'! '1"GI d d.ct I " .ct " I .ct '°' ... o' 
2550) 41f~ '» 111 flfl'U1flfl'VllJfl111111nv.rn~fllt.1fll':itWt.1l m':imt.1 fll':it'\lfl1..11rn~nnT1fl11m1::l1 

~i~n'UCJlflnrom':i11~n1111rn l~nrn~n~iiT1111111nv.itJ~~11..1m'l11t11..1f m':i~11..1 m':i1~t11..11rn::m':i 
.Q .Q !'lil'1 Q ... I Q <:I ' 
fl~11fl':il~l1 L~ (V.lJlJ':i~fll tl1.J~~l1"tl, 2552) 



" . 
-:t 

'U't1't1 3 

., ' ' 
CV • I Cl ~I "" "" "" ~I Cl 1 "" jJ I 
'll''W1J1~tl1Jfffl'l:J11J'Yl 6 flltH1tJ'l.J'Yl 2 1Jfl11fffl'lfl 2554 Ht1tl'l.J'IJ1'1.J~\11J1\I ih t.m1 iii tl ri w m ff 

' ., 
~"111~1J'li'116 1~t11-M~~ti11mrnfiitl'um1tlutl~ iiin~1iiiu m1~"il 

3.1 1tltt'IJ'!Jfll1l~tl ., 

3.t ltluuum11~£1 

1tlu1J 1J fl n 1~m1'l uu 1J u ii fl ri11~ Tel ~1" flri 11 t~ t11ii fl 11 'Yl ~ mrn ti fl'W t'l tJ'Wttrt ~ 11 '1' \ltl tJ'W ., . . 
d "°" QI d (One Group Pretest Posttest Design) ('lfff1 1\lff1WJ'W~, 2550 : 380) Uff~\l~\lfll'Y'l'Yl 1 

'Yl~fffl'IJ fll'jt~tl'l.J i~ri 'Yl~fffl1J 
f-+ f-fl> 

I "" , jJ "" CV "" flfl'WtW'W 'll'~~fl11mrn 11rl\ltW'l.J 

. 
cl "'>CV 

ill'W 'fl 3 u 'IJ 1Jt tf.l 'l.J fll 'j d 'iltl 

., ' ' ... I I QI ' "I 'J} ' QI .ct QJ ... I Ci ~Id .ct .ct ~I 
1J1~'1l'lfl1ttel~flrl1J\911fltll\I t~Ufl 'l.Jflt1tl'l.J'll''W1J1~tl1Jfffl1:111J'Yl 6 fllt1t1tl'l.J'Yl 2 1J • 

m1fffl1:11 2554 iHt'lrimj'1'1.J~\lil1" ~1urnil1tlrrn1mff ~"111'~1J~i'116 ~1u1u 1 iffl'lt'lriu 21 m-1 

1~m111flinfl11t~flfluurn111~1l" mrn1J'lflri11 u1J\lum'ltiw1'lu 7 nri11 flrim'I~ 3 ti'Wtt~fl~nri11 
q q q q 

tl1~flfl'IJ~1t1U'm'l tiuiti" tl1u flm" u fl~ ciflu ~"mi~ t1\lil1~1Ju m~ tiwti" tl1u fl rt Nttfl~ciflu 1l1n ., 
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fl::uuu~rnff'1.1trriivn~m·n1vu1'1f1i'Ylv1ff1ff~f fllflllfJ'U~ 1 iJm'Jfffl'l:ll 2554 hw11v~ii1~'1.J 

fl::U 'U'UPHlff1J(]'Yli'YIHfll'J ll fJ'U i'lfli'YI fJlfflff~l 'lllflfl::U 'U 'U 1.llfl hltl' VfJ ut1'1'1fli! m1 fJ'U 7 fl'U 

mm1'.lun~1.11ti~ 7 fl'UO~ 1iJ11'.lun~1Jthum11~ um'ivu~miivfivn~11vvu 

lfl~v~ifo~l~hm111~v mi~1rlu 2 ri1u i~uti lfl~v~ljv~l~lumn1fl'rn~ U'1:: 

lfl~V~"v~l ~'hm111~1.J'j 11.J71lJ.u'Vlq!'1 fl~'j 1r.m::1V[Jfl~V i 1Hf 

3.3.1 ltl~t>~iloihVlum1nf!ao~ 
lfl~v~jjv~l~t.tflll'Ylflnv~jj 2 1h::urn i~uti 

QI .ct " 4 .etc. QI ~ " Q Q " ! 
3.3.1.l UNt.lfll'J'llflfll'Jt'J[Jt.11 trn~ 'lf1~fl1.Jff~U1fl'1V1J 1'lf11'Yltllfflff~'J '!ft.I 

~ d d QI 4 ,,4 jlQ QI ,, J .ct 0 QI ~ 
1.h::nlJnfl'lflil'YI 6 UNt.lfll'J'1flfll'jl'rnt.11'Yl~1'1[Jff'j1~'111..llJ'111..111..I 8 UN't..I fl~l..I 

' ,, ' 
fl11HTI 1 lUV'Hltm::~1t.11t.1'if11m'llV~fll'j~flfll'j1l[J1..1fi1..1u~n::uN1..lfll'j~flfll'jll[J1..lf 

1 2 

2 2 

3 2 

4 2 

"' 
5 

0 ' ... 

1..1 llt.l llff [J 2 

"' 
6 

0 ' 0 
ffl'J1'1Ul1'1~t.11 2 

7 2 

8 2 

1 QI ... ,,..; ""'QI ,, .l ... .:: 0 ... QI ,1 
flt.IUN1..lfll'J'1flfll'Jl'Jt.11..11'Yl~1'1Vff'Jl~'ll1..llJ'll1..l~V1..lfll'Jfl111..l'Wfll'Jfl~1..I ,, ,, 

1) fin11111~n~~1m1fffl'lfl<iJ1..1-n1..1i11..1 'Vj'Yl1iffm1'lf 2544 m1::m1 
JI • ,, • 

i'la1..1p'Ylmf11n-~1 '1b~.U1..1n 2 i1..11.h::nlJfin111iln 6 

0 QI Al " Q ,, Al "... ... ..i 
2) fll'H'Wfl1~qu1::ff~flm11w1..111m::~f!IJ'J::ff ~tU'lf~V.fJ~mrn Clf~ 

,, ' ' ,,...Ql,,,4 4 4 ...... QI ... ,, 

~1'1V flmvm1..1v1111rn~ 'lf1~fl1.Jff~U1fl'1VlJ 



y • y 

ffV'U ff~1~~111;J'U~V'U m1 ~~m1 i'l v'U f mJ'Lifi1tl''U m1ilfi'u~ ~~il 
y • y 
G.1d G1ofj/1 ct. 

'll'U'YI 1 'll'U'U1l'lll~'IJ'YllW'U 

!~ t~ 4Q o' 
'll'U'YI 2 'll'Uflfl'l:l11lfl':i1~'11 

y • y 

;r'Ufi 3 ;r'UiJfi'u~ 
y • y 

;J'Ufi 4 ;J'Uili''Liil~ ~m1~ihtn1:ufl 111-* 
y • y 

,j'Ufi 5 ,j''Uf11':i1.J':i~lij'UH"'1 

~1VV1~UH'Uf11':i~~f11':illtJ'Ufl'UfllflH'U1fl fl 
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0 "' ... ,,..; "' ,l Ill ,, ,, .,; 
4) 'U 1UH'U f11':i \l~f11':i l':i V'U l'Yll'l~'U l'll'U t '11 fjl 'lfV1'lflty~ ':i1\lff fl1Jfl 1l:IJ 

~n1"o~ ~iu1u 3 l'i1'U ~':i1\ltY011u""1utfl'Uili'mJ~~ 

s> 'Ll 1 i ill ;f'fi11nri:uu m1 vu~1ov1~ • 
I I I 'JI 

3.3.1.2 1~n\lm'I:ufi1ij'\Jfll'IU~tl'~ l~O~ ;$1~fi11ii~u1~""v:u 'UV~UflllVUiu 

1h::Cl1Jffmnil~ 6 u~i'l::n\lm 'I1Jiia01ji'l~ih~vi11Jti11m'I 1-M'111f11n1f 1do~ \l1nu ml vumJ" 
y • y 

~1ov1~61u11u~no iiJflrlo~ 1~vmo1JfllJ1JlUO'Hl 3 l~o~ 8 n\lm':i1J ~~u 

' y • 

fl11Hn 2 Li1v111 il'I::lfl'Yln\lm'I:u1m::~1'U1'W'lf1 lm luu~fo::n\lm'I11 

~ 
IU8111 

fl\lfl':i':i1J~ 1 fll'Iffl':i1\l1Jll1W 1HllV'U 

n\lm'I1J~ 2 lmn'Wlm<i11~ lcii01111'I) 

• y 
Q d o I 1111:1 

fl\lfl':i':i1J'YI 5 'Ull'UllffV 
' y 

Q d 0 I O 

fl\lfl':i':i1J'YI 6 ffl':i1\lU11"'1~\Jl 

n\ln'I'I1J~ 1 u1flv;1~ 

.. 
fl\lfl':i'IJJ'Yl~i'IV~ 

fl\')fl':i'jllffl'j 1\l 

fl\')fl'j'j1Jffl':i1\l 

fl\')fl'j'j1Jffl':i1\l 

4 

2 

2 

2 

2 

10 

2 

2 

2 

2 

2 
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'lt~n'ilm111~1i!um11.Jiju9l 1umflHu1n ~ 1~ri'lt~n'ilm111~1i!um11.Jiju~ ~~i~ri~wiu1~uii ,, ,, 
GI o.Q a1 Qld 

'll'l.J\91V'l.Jfll':i~l1'1.J'l.Jfll':i'Vf0ll'l.Jl ~~'l.J 
,, ,, 

1) fffl1:lUHtfl~\9l':ifll'ifffl'lfl;J'l.J~'l.Jjl'l.J 'Vft11ifffl':il'lf 2544 ffl':i::fll':i 
.,. ,... .1 , :: d :: _ 1 ~ ""' d .a 1 ,, ,, 1 ,. ,, l .1 
l':itJ'l.J':i1'VWlfflff\9l':i '111~'ll'l.J'YI 2 '11'1.JIJ':i::f11Jrrfl1:llIJ'YI 6 l'WV 111'lll 'il tflHff':il~l'l.JV'Hl 'il~1.11::mfl 

~ . 
m111 vu f ml i'An'ilm'ilJfll'S 11 vu ml ff vu uc1::m'S1.Jl::1ilu Hrt 

2) fffl1:l 11Vflffl'S'Ylil1:lQUrt:: ~11.J iit.1~1~tJ1oUV~ 1 'l.J fll'S fff 1~61Jfln 'ilfl'S'SlJ 

,, . 
3) 1a6muv1111umlfff 1~1An'ilm'i11Vi1U'um'Stlfiu~ nrnufl 

QI .1..6 ,... QI , 'JI 4 l 4 .,... QI ~ 'JI 
1\91Qtl'S:: ff ~fl t]f ~ ~1 'il v A1"6 mu 61111'S6~'111\91 fl'U ff ~u 1A rtV1J 

4) fffl1:ll'H~flfll'j nmlfff l~'Jlflfl'i)fl'j'j1J~1U'um'S1.Jfiu~ 
.. .1.. l ,,.. ~ "' QI <I 

5) 11fl'Sl::11fl'ilfl'S'S1J 'illfllU 61111fltJ1 'Hfl'ilfl'S 'SlJllJU 1 tl\9111J1\91QtJ'S::ff ~fl 
• ' JI ' 

'\J6~ml1'1vum'iff6u 1;6~;fi191ntJiY~u1An'611 i'lf1i'Ylv1ff1ff\9ll iutl'S::fl11ffn1:11i1Vi 6 

6) nf1~n'ilm'S11 1'U~1u U'U'U1Jnifl 1'Lifl1111fun::1~6n~mjrt~ih~v 

~l~v1.u'6~ 1 Avu~n::fi 'ilm 'S111U'u 1 ii'u m'l vu i ~"~jj6tlfiu~ (hands-on) 1m:: ml iflm'i 1'1 riu ml 

. 
"" 'JI """ ~ 0 QI ff 6U 'Yll U u ~l'S vu 11J u fflfl~ 

0 .. d 'JI .. ~ d 'JI .l 0 ,_ ,, 'JI 'JI d 
7) Ul'JlAfl'ilfl'S'SlJ'YllUUfll'Stl~'U\91 'Ylff'Sl~'\JUUl IJ l1~1'lW1'111~ 

d QI 4 'JI QI ./'JI l 'JI 0 'JI 0 

\9l'S1'ilff6'U1U 3 tl'S::lAU'tt'tlfl fl6 AlU1\91QtJ'S::ff~fl AlU1U6111 AlUfll'SUllffU6 U'tl1'1..111Jl 

tli''Utl1~ufl"l'll111'\)n~ 6~ 
' I 

4 4 ~~ d SI 
3.3.2 lfl1t>.:11Jf)IJ IV l'Uft111n'U1l'U1lll,,tl1Ji:l 

a 4 d, ~ d 'JI Q -1 , 'JI I 

1fl'j6~ 1J 6 'YI '11 'u fll 'j 1fl 'LI 'S11J 'ti 6\! 'ti 1J 2 lJ 'j:: 1.fl'YI fl 11 fl 

3.3.2.1 U'U'U'YIAff6'U1AN'tlff1Jq'Yli'Yl1~fll'SlltJU 1~6~ ;f1\9lfl'U~~l11flii'61J l~U 

U'U'U'YIAff6'Uli461 ~'Y1Aff6'Ufl6Ull vu (Pre-test) un::'YIAff6'Ul1ii~1'1 VU (Post-test) iiil'm:1t1.1::1~u 
,, ,, 

U'U1J'Y1Aff6'UU1J'Ul~6fl\9161J'll"UA 4 ~11a6fl ~1U1U 17 .u'6 iioUU\916Ufll'Sfff 1~~~il 

o fin1:11V1q1:1ij l1iinm'S1m::nnf 1~11'U'U'YIAff6'Lii'l11iV1v1f1'1n\9l{'il1n 

!Vflffl'S ~l~tJ1tl'Ufll'Stl'S::lijuN'tl 

0 .. <I 'JI ~ ...,4 
3) u 1Nn ml 11fl n:: 11111ff'S1 ~u 'U'U'YI fl ff 6'UI u u u 'U'U'l1U fl m 6fl \916'U 

QI 4 0 'JI 
4 \911m6n'il1UlU 17 "16 



I I JI ti 

1U'1..1m':itl~,j~ 17t:i~ ;1~n1Jii~u1~tl't:ilJ jj.U1..1~t:i1..1m':in-~1~~~-u 

o trn1:11V1q1:1a mnn-1'.i m1::~11..1i~v~1~v1.u't:i~n1Jm':iwwi1..11111J1J 

tl':i::1ii1..1fl111Jfinrn l 'il~ t:i1JV11'1v1..1 

2) n-~1~111J1Jtl':i::1ii1..1fl111Jfi~vrn l'il~t:i1JV11'lv1..1~11..111..1 10 ':iWfll':i 
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0 Q .<t , I .. ..; j/ ..r ~tll j/ j/..; 
3) 1..11U1J1Jtl':i::11J'l..lfl111JVN'Vltl 'il~tl1J't11W'l..l'Vln'':il~'IJ'l..I & l1~1'lW1'lflty 

~':i1'ilffvm~vil 1mtli'1Jtll ~un"t 'll 
4) i11u1J1Jffl':i1'ilfl111Jfi~l'lv l'il lwnf1N1..11n fl 1t11;;n1Jnrj1J\9l1vd1~ 

ti ti 

ii.U1..1~v1..1~~~v 1tlil 
ti 

QI .c:I ' 0 .Qi 

3.4.1 'IJ'l..ll~WlJOV'l..1~111..11..lfll':i'Vl~trn~ 
ti ti ti 

QI d. '04 QQI 04 Cl.I.CS 

'IJ'l..ll~WlJOV'l..1~111..11..lfll':i'Vl~r:lfl~ lJ'IJ'l..l~fl'l..1~111..11..lfll':ifl~'l..I 

,! ,,., .. "' " .:: 'I "" ... 3.4.1.l 'lfU'il~ll11..101W'l..l'Vl':i11Jfl~~f!tl':i::ff~fl un::'IJ'l..1~61.J &1..lfll':i &'lf'lflf1'ilfl':iUJ 

~1U'1..1m':itlB,j~ 1~v~ ~~n;1~ti'1J~~u1~tl'v" 1~t:i lM'~1'lvuiifl111Jf fl111J1~1 l'il ~vm':i l;fnu 

3.4.1.2 1M't!m'lv1..1fi1m':i'Vl~n'v1Jtiv1..11'lv1..1 
""°'°' QI .<t I .. ,,.. ?t 

3.4.1.3 ~1'il tJ1J'l..l 'VIONl:lfl::U'l..11..1 fll':i'VI~ fffl1JOV'l..11':i tJ'l..l 'IJ fl~~l':i tJ'l..11111..l ':i W1Jflfl ll 
,,..; ,,, ,,..; ... ,,, 
'IJV'Vl~fl1JfiJO ~ 1 fl::U'l..11..1 'IJV'Vl~fl1JN~ fl 0 fl::U'l..11..1 

ti 
., 0 ... 

3.4.2 'IJ'l..lflll'l..11..lfll':i'Vlfllltl~ 

3.4.2.1 t!m'lv1..1~11nrjlJ 3 fl'l..IU1J1Jfln::fl111Jff11Jlrn 1fltJVf'ill':iWl'illnfl::um.J 
~ ' 

NntYlJfll'ID'Vll~fll':illtJ'l..ll1..1mfl1'lv1..1fi 1 ilm':iffn1:11 2554 

3.4.2.2 fi1m':i'Vlflnv~ 1flvl;;'l!flfi'iln':i':ilJ~1U'1..1m':itl~,j~ 1~v~ ;f1\91n1J 

~~U1fltl'VlJ ~llJUN'l..I fll':i ~flfll':ill tJ'l..I f 1fltJiifll':ifiln'ilm':ilJ,1..111~n::UN'l..I fll':i ~flfll':i lltl'l..I f ii, 1J 

~lt.1un::u1J111Jffttfl lM'li1':i::l1-:i1~1'lv1..1 ~~\9l1vd1~l1..1tnf1Nt.11n n 
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,, 
3.4.3 .Uu'H'1'.:i~11-0um':i'Vl~iu1.:i 

. . 
QI d di .::l.Q QI Q ,, 

'l.Jfll':itl'l.J l':i6.:J 'tf1Plfl1HY.:JU1~i'l61J 

3.4.3.2 f1~t1-Uuiimrnm:uuum':i'Vl~ffou'H'1'.:i1~t1'1.J'll~Mt!m~t1'1.J1rlu':i1t11Jflfli'I 
Y. ..; , 'JI 'JI ..; ... , 'JI 
'116'VIPl61.JQfl ~ 1 fl::U'l.J'l.J 'll6'VIPl61.J~~ ~ 0 fl::U'l.J'l.J 

3.4.3.3 t!m;t1'1.J\9l6Uuuu1h::1i1ufl111J~·n'rn 1 '11 um':i1;t1u'llo.:i~1; t.1'1.J 1~t1l;; 

'Jl~n'1mrn~1U'um':i1.J~'Li~ 1~0.:i;1\9lnu~.:iu1~~01J 

' .,. J SI """"~ ~ "" J SI 3.5 fl11llfl11::'t'l'U81JilUO::flflVIYI l'V 1Uflllllflll::'t'l'U81Jil 

3.5.1 11m1::lf 'H11.J':i::ff'Vlim'Yt (E/E2) 'll6.:J'J!'1fl'1m':i1J~1U'um':i1.J~'Li~ 1~v.:i;f1191fiu 

a.:iu1Ai\'t:11J (i'tffWfl' llV.:Jtfl':i':iW, 2546 : 132) 

'11flff\9l':i .. 

Ix 
E1 _lf_xlOO 

A 

ui=i:: 

IY 
E2 _K__xlOO 

B 

4 
11JV E1 U'VIU 1.h::ff'Vlifl1Vt'llt:1.:im::u1um1 

E2 U'VIU 
,J QQ Qlr/ 

1:: ff'VI 1i fll'Yt 'll 6 .:J ~i'I i'l'Yt 1i 

Ix U'VIU fl::UUU111J'\16.:JUUU1JnM"'1l1lV 1u.:i1u 

IY .... "" U'VIU fl::UUU111J'\16.:JU1.J1.J'Vl'1ff61.Jl1i'l.:J11tl\J 

N 
0 """ U'VIU '11\J1\J~1WU 

A U'VIU "' 1J .... ' "" fl::UUU1\9l1J'\16.:JU1.J1.J fll1'11::l111.:J1W'l.J 

"' .... "" B U'Vl'l.J fl:: U lJ '1.J1\9l 1J '\I 6-:JU 1J 1J 'VI '1ff61.J'H i'l .:J 11 tl'l.J 



35 

.ct. rl Q.I cf .cl QJ' QI .::/ 

3.5.2 11fl'.i1::11111fl::ll'l.J'l.JF<mff1JCl'Ylti'Yll~fll'jl'j[J'l.J'illf1UUU'Yl~ffflU1~1l'mmJq'Ylti 

Q o' d Q.I t=f d Q.I 

2545) 

E.I 

3.5.2.1 11fl 'I 1:: 'H 11 lfl::U 'l.J 'l.Jl ~ i:I mm ff1JC]'YI Yi'YI Hf11'I 1'I[l'l.J'ii1f111UU'Yl~fffl1J 1~ 

4 
11JV 

x 

x 

Ix 
N 

' d 

ll'Yl'l.J fl::U'l.J'l.Jmi:lt.J 
., 

Ix unu Ni:11111..r~1111~'Uv.:ifl:::11uu 

N Ull'l.J ~1'1.J1'1.Jfl'l.J 

. 
I d d 

2) flll1Jtl.:Jl1J'l.J111~'l'Jl'l.J (Standard Deviation) (1Jqj'l111 ft''l'ff:::Vlfl, 

SD 

' I d 

SD Ull'l.J ff1'1.Jl1Jtl.:Jl1J'l.J111~'l'Jl'l.J 
., 

llll'l.J N'1'l'11Jn.:J'l11Jfl'UV.:Jfl:::U'l.J 'l.J 1 'l.JU~'1:::fl'l.J 

., 
Ull'l.J ~l'l.J1'1.Jfl'l.Jn.:J'l11Jfl 

QI d 0 Q "1 .. ,, QQ Q "" 4 
'1.Jfll'l'tl'l.J 'l.Jl1111lfl'l'l::'l1 ~ti &'11fffl~ t-test U1J1J Dependent Samples 11m1::11'UV1.!'1l'VWl1'1ffV1J 

. " I I Q QI ~ d d 

fl111JU~fl~l.:J'UV.:Jfllm'1tlN'1ff11ql11il11.:Jf1l'l'lW'l.J (1Jqj'l11J ft''l'ff:::Vlfl, 2546) 



36 

t 

.;. 
tlltl t 

D 
I t I I 1 d. .c:& 

u 'VltJ fll FHW-11.:J 'j :lt 11.:!t) fl: u tJ tJ (fl tltJ t 'j VtJ trn: m.JtJ) 

n U'VltJ ~ltJ1tJfl~1J\9i1mh,:i 

3.5.4 1tm i:i1fl111J~.:J'Vrn, 'il'Utl.:JU m1 VtJ ~ t)fll'j ~'1fll'i t1 VtJ f1" v, ~,'10 'i)fl'j Ul~ttl' tJ 

m1tl~u~ 1'1vl11ti1mgv ( x) un:ri1tJtflv-:imtJm~'iiltJ (SD) 'UV.:J'i:~'l.Jfl1111~-:ivrn l'il 
~1n:i~ 3 tm:utlnf111JJl11JltJ~1'i1-:i~ 4 (1.Jty'lfJJ tY1n-:m'1, 2546) 

JJlfl 

tl1tJnm-:i 

JJlfl 

,, 
tJtlfJ 

5 

4 

3 

2 

4.50 - 5.00 

3.50 - 4.49 

2.50 - 3.49 

1.50 - 2.49 

1.00 - 1.49 



. 
"" tJ'tl'tl 4 

Nan111~t1 ua~0.fl1.h1t1Nft 

QQ.I a Q.I QI ct .c::s a csci. Q.I ~ 'JI Q.I .c1 

fll 'j 1'IH.J1 'HI .:i fll 'j Vi 9'1'U1 f-m ff lJC'J'Yl 1i 'YI 1-3 fll 'j 1 'I ti 'U 1 'I ~M 'lf 1 ~ fl 1J ff .:i 1n~1;Ul 1J 'HI .:i 'Um 'j ti 'U 
,, 1 I ,, 

iu 1h: fl 1Jfffl1:11il fi 6 hw 1iM''JIAfi'ilfln1J fi 1 tl' u flu i.J fi ,j~ fl tj 1J ~ 1v ~ N fi v ir m'l t1u iu 

i.J'I:fl1Jfffl1:11il~ 6 .fllfllltl'U~ 2 ilm'Ifffl'l:ll 2554 h.:i1'ltiu't!1'U'J-31h.:i v1mv~1i.Jintimff i0.:i'l11~ 

1.JlllJV ~1J1'illflfl1'Itj1JutJm'il1:'il.:i ~1'U1'U 21 fl'U ~.:i~fmm'I1.0ti~11J~1~tJ~.:i~v 1i.Jif 

4.1 F-m11m1:H''l11i.J'I:ff'YlnmVi'llV.:i'JlAn'ilm'I1J~1tl'um'Ii.Jfi,j~ 
Q ti QI cl d QI QI cl 

4.2 F-Hrn1n1m1:'11111fl:uummff1JC}'Yl1im.:im'I1'It1'U'il1m11JtJVl~ffvtJ1~i:-1C1ff1JC}'Yl1i 

4.3 ~C1m'I1mt1mfit1tJ~C1ff1Jq'Ylim.:im'I1'lt1urivu1'lt1uuC1:mr.:i1'lt1u 

4.4 i:-!Cl11fl'n:H'fl111JTt-3ViV, 'il'IJV.:JU m'l tl'U ~Vfll'I .o~m'I ll tl'U f 

i.J1:ii'YlnmVi'llV.:i'JIAn'ilm·rn~1tl'um1i.J~,j~ 1~ v.:i ;f1~n1J~ .:iu 1A~v11 Vi'il11w 1'il1fl 

fll E/E2 1Atlfl1 E, fimh:ii'Yln.fl1Vi'IJV.:Jm:1J1'Ufl1'I fi'il1'IW1'il1flfl:U'U'U'IJV-3Ufl1ltl'U 1uu~Cl: 
Q 1 ,, ' d .:t QI I d ~ .. I Q Q 

fl'ilfl'I 'I1JUCl:111fl l'IVtlCl:'IJV.:Jfl:U'U 'U 'I :111H1'I tl'Ul'Yltl1Jfl1Jfl 1 E2 CJ1 '311J 'U lJ 'I: ff'Vlli .fll'Yi'IJV-3 

.JQ '1 Q.ICI 

U 1J1J'YIA ff V1J'YIVi 'il 1'I W 1 'il lfl'I VtlCl:'IJ V.:Jfl: U 'U 'I.JU 1J 1.J'VIA ff V1J 11 Cl -31 'I tl'U 

d ' ..i f or.ia: flZll'U'U fl:ll'U'UIP11J fllliltltl SD 

• ... 
fl:U 'U 'U 'VIA ffV1J 'I :1111-31 'I tl'U 40 33.62 2.73 84.05 

"' ... fl: U 'U 'U 'Y1Aff V1J 11 Cl -31 'I tl'U 17 13.95 1.72 82.06 

'il1fl~1'I H~ 5 Vi1J-:i1 irm'l t1ufltj1J~1mh.:i 1~fl:uuum ~tl'illflfll'I'Vl~Clv.:i 1 oM''ll~ 
n'ilfl'I'IJJ~ltl''Um'Ii.J~,j~ l~V-3 ;f1~n1J~.:JU1A~V1J 'I:1111.:Jlltl'W 1vi1n1J 33.43 fl:U'W'W 'illfl 
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irru i~-h 'lfln~ nn11~ l tl' 'l.J fll'j t1 ~li~ ltfl.:i ;r1fln1J ~ .:iu 1fl "'fllJ ij t1 'j: iY'Vl ~ mvul11n1J 

a Q 1 d j} I QI .c:I d 
84.05/82.06 11Jfl'n~l'JW1fl:U'l.J'l.J'J:'l111.:Jl'Jtl'l.J (E1) 'l.Jfltltl11 fl:U'l.J'l.J'l1'Ml'Jtl'l.J (E2) t't'l'Jl:tll'Jttl1J 

1 d. d QI .d.::1 d QI d. I QI .cl d 
fl: u 'l.J 'l.J 'j: '111Hl 'j ti 'l.J (El) ~ :m 1J 11rl.:i~1 tl 'V1 l 'J tl'l.J tff 'j ~ 'V1 'l.J 'V1 Ufl fl: llhl 'l.J 11 rl .:i l 'J tl'l.J (E2) ~: m 1J 

11n.:i~1m~t1'1.J1ff~~ l'l.JfJmd'D11111nn~m'J11~.:i 1 ~11r111~ ti'l.J 16 ~1lm~.:ivh1 ..¥ir m~ t1'1.J~111d'D111 . ,, . 
m.:i17D.:i 1~ fl::m.Jtn::w.h.:i1~t1'1.J (E1) '\JD.:iu~r1::1i1D111uirfl.:i~.:i"n1.:iVi 6 

. 
"" I .cl 

flilfl1UI flUftOtl SD 

5.00 0.00 100 

3.95 0.80 79 

4.05 0.38 81 

4.00 0.55 80 

: ' 4 5. 'lJ11'1.J11ffV 4.33 0.58 86.6 .. 
6. d1n~u11rl.:itl1 4.86 0.36 97.2 

3.81 0.51 76.2 

3.43 0.93 72.4 

'i11J 33.43 4.11 672.4 

4.18 0.51 84.05 

' ' ' ' QI d. .Q d .Q I 4 I .c:I O I QI I d 

'l.Jtll'iV'l.J tl~tl'i'ilJ'VI 8 lJfl1fl::U'l.J'l.Jl'1rltl'i::l111.:J1'iV'l.J~1tyfl 1'V11fl1J 3.43 ff1'1.J11JV.:Jl1J'l.J1J1~'ij1'1.J 

1l'i1n1J o.93 1Avjj1if v1111~v1n1J'\lv:: ~.:i1flt.11d'v111~irm'1vt.1~tH vi1J1vml~.:i'\lv::li1'~n1ii .. 
mlu1'\lv::lJ11 ~1i1'1fiAi1l::1v'1fu m1:: 1 'Vl1::1'\lv.:i'\lv:: 1Amrlv~nron-v1Jt111m.u'1 l ro~11nmnh 

firom'ilJ lt.1l ::1111.:im'i ~Am'i 1'1 vt.1f 'Vt1J-:i1ir m1 vt.1ri1t.11 Mqjv.:i"1lqJ111m'i uvniJ 'i:: lfl'Vl'\JV:: 1rlv 

, """ , ,, QI .cl A I ,, , QI .cl ~ A I "I 
fll l1'11V'\JVZ1J1 l1'1.Jfl1W1.JUVflIJ'i::lfl'Vl~11Jfl11lJ1"11 \l '1.Jfl1W1.J\l::UVfl'\JVZ11J1.J 2 IJ'i::lfl'VI tlfl '\JV:: 

~tl1nn1Jm 1~Mii1~u~::'\lv::~tl1nn1Jm 1~ mjhi1~ u~m'.i ~fl'\lv::1.u'1nrllJ rl1t.1mnro::~'11'lit.1 • 
1ff1::1N'1 ~A1.u'1nnlJ'\lv::1ilvn 1ff1::1N'n ~fl1.u'1nnlJ'\JV::ui1'.:i (m'Vt~ 4) 1flt.1~u 1m::fi~ml11~ 1 • • 
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' ' ' 
(.nTvr¥i s) ihiii'l:::u'l.J'l.Jm~t.11:::11i1·~u1t.1'1.J"l.:iiyrt 1'Yi1i111 s ri1mi'.it.1.:im'l.J111~1i1ml'i1i111 o hu.1ii 

j/ I I I I 

1<le1111fi t.11n 11m 1~1u'l.JniY.:iu1" l1 e" 'fl mr:1~ irn::: i1rn ;1~ ~ 1u 'l.J n iY .:i u 1f1l1elJ1i 11" "ll'l ~ u ~::: 
,,; ,, d .. ,, J' ~ ?t ,: d, ,, ., , '"' ,,j , ,: 0 

tHU1fl~fllJ 'YllJ'l.J'tJtlffll.:l'tl'l.J C]f.:ltlJ'l.Jt'l.Jfl'Hl'YI fl~~1tm::: lJlJi'l11lJi'l~lflti'l~fl'l.J 'l.Jt'l.Jfl'Hl'tlW:::'Vll q 

' 
n ~nnlJ1:::1111.:i11 t.1'1.J 1n'l.Jr-i~fi11 li'i'l:::u'l.J 'Wm ~t.11:::11i1.:i11 t.1'1.J iiri1ff .:ifffl 

uut1ilrmflii 8 

•n::nui-1u"H1l111si 

r ~ 
,,1fl'l.ll'lllllfl9ln 

.. q 

tl'll!H'n 

~~-..r-;;- --... ' ~ - y \.-'"\ 

...... 001i'.l'.l .. L1LU::.l~-~J?; ........................... .Jl_~_Y.l.1 ...... ~.Q;:l&i.,L ___________________ .. . 

f 1f~:J::~ ~1JkE;;, 
' .. ~ 

! Vii '1+'., [ 1 

·:::::}:·~lo::n~l.~r::::::.::;::::::::::::·:::::::::: 
'::::.::~::~f~:~].:;',:!:~i;~_: .... 

I\- q l 

"il''~P'" 

................................................ w):::·{~·,;"A;:;:~i~:~7:j:::::t 

................................................ ti\. ___ ')(}_Ql_! 1.0]_........ ... .. . .. ntjll'llf.J~tuf.Jn 
~- ~'(A \, V 

.......... :::::.: ... :::::::::::::::::::::·:::""'"'':··:fJ)::::~;+!~~~\~;~~:~_7_~ __ .,., __ .-___ -__ -___ -___ -,,_-...------
······························· ··············•···, .... B. ·•··-~··r:~] ,;,_ )J ' ... ·I·•·······••·•··•·······•···••···· 

tlflljHntlnn!ltmni'1mij'l.I . , 
' v "-/ v 

. .!.'·. SJ.n. 5.~ .. c .n.1r..'tt:'7. !.? .ftli .~!.7. .('JS.:i:'.t?.?. :l'.".V.: ............................................................ . 

I o 

m-wn 4 ~1ed1.:ir-i~.:i1'W'fliinn1mn'tlt.1:::fl~m;lJ 1'Wn~m1lJ'tlt.1:::n11~.:itn~llfllJ 
q 



1. i.fintu~d1nv ,,ua~iji1t11ua::a<11liiii1t11e::htr1<1 .. 
o <>j do .,'I'll ~ 'I.. L 

~'ln;1'1 i~11ti .. t~~~.~.'r.\ ..... ");!~~xL.~.dl\'.f.i.-1 ..... ~.~~~ .... ~~~~ ..... ~ ..... mf.\ .... H~~~- .. R .... !.'~~ .... 
\, ... 

.. ~\;!:.~~ ........................................................................................................................................................ . 

·: ................................ ;,: ....... ~~·~ .. -~.-~ .. ~ .. ~··· .. ~ ..................... .;: ..................................................................... . 
n<1i1Hii1Pi ,~110 .. {\~ ...... !.~H~H .... JJ .. !!.1.~~.~---·~~.~r.}Ar.'\~ ................... a-7·: ....................................... . 

':.i",. ........................................................................................................................................... ,J ......................... . 
.. .d , .. ~!! 11 .. Q 2.d ~J!.r 

2. 1.l111tuTltfi-l19l'41J6:: ,Ul~l1J\lt1~1l1"t161J1ilUJY1tlllltl::tY'1111"t161JTllJ\l'MfltY1l'l,,\I 
'\.. ""'.Jr ~w ~ \. .. 

~<1111,.tfeJJ11,rnY1R 1~m1 ... ~.~.".\ .... ~~9.~ .... ~.~.~~ .... ~ ..... r.J~ ..... \).11. ... ~ ..... ro~D.~~.~ ................. . 

r 

{ ·. ~ 
' ' 6 

'· ~= 
1-----~~~~~~1-'· ~ 

\.~ 

40 



41 

" ~1iv ,~~ll U\Jfl1'l'Yl~HHH 1~Wfl1'l'YI~ fff)lJ nV\Jll V\J 'il1nt! \J i~fl1'l ll V\J fi~v, ~'11~ 

n'ilmnJ~ltl'um1tJij'Li~ ~iu1u 16 i'1 lm tJ1::LiitJH"1 l~vm1l~tJfl::uuu1::'Vli1~L'lvu U"1:: 

'YI~ fffllJ'VI ~~ ll Vhl 1~V1 ~U lJlJ 'YI~ fffllJ 1~ H"1 ffll q 'Yin"' 'Yll~ fll 'l ll V\J '1'LilJl~V1tllJ nVhlll Vhl U lJlJff~lJ 
ti I t I 

off v 'VI ii~ 'il int! u il 1.fl V11"11111lfl'l 1:: Ml-t;v'VI uh! vv"1:: ~ 1m ~ v ~itJ 1:: ii'YI i H"1 ri1u l fl v~mu .. 
11w1111u 1rlv~"n'ilm111m11'; vuf1"v1 ~'JI"fl'ilm111~1tl'u nntJii'Li~ u~1 il 1.flv2;,1"1~ i~m 
1mvmVivufl::uuuH"1ff1lq'Yltm~m11';vurivuu"1::'Vln~1';vu ~~~n1~~ 7 

' .. 
Vll'JHii 7 fl::U'l..l'l..IH"1~1lq'Yli'Y11~fl1l1;V'l..lflfl'l..l-'Vln~1';vu1m::~1~'11UtJ1::ii'YliH"1 

' CV ... ... J CV .:t 

' fl::U'U'UNDD'llf.lY11ifll~nl'Jl'Jtl'U flUIY'U ... SI 
lt.'1'\lfl 1tma:: 

' ... 
.feua:: 

CV .:t 
1oua:: tJ ...... Htl'Ul'ltl'U 11D~l'ltl'U 1::D'fl1iND 

1 10 59 15 88 0.71 71 

2 10 59 15 88 0.71 71 

3 8 47 15 88 0.78 78 

4 8 47 14 82 0.67 67 

5 9 53 14 82 0.63 63 

6 11 65 17 100 1.00 100 

7 8 47 10 59 0.22 22 

8 7 41 12 71 0.50 50 

9 8 47 11 65 0.33 33 

10 10 59 14 82 0.57 57 

11 7 41 14 82 0.70 70 

12 6 35 15 88 0.82 82 

13 7 41 15 88 0.80 80 

14 8 47 12 71 0.44 44 

15 7 41 14 82 0.70 70 

16 8 47 13 76 0.56 56 
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. ~ 

Vl11Hfl 7 fl::Ut.1'1..!~Hlff1J(J'Yli'Vll-Ull'H~tl'l..ltlV'l..l-'Yl~.:i1~t1'1..!Uf:l::ti1~'lri11h·::ff'Vlir·m (\Piv) 

• .., ... q I CV q 

...1 tl~U'U'UNDiI1Jq'fl1i'fl1'1fl11&1rJ'U flUl'U'U 
&a'll'fl ~tlUil~ 

I q SI .., q SI t.I ... .... fl8'Ul1r.l'U 18rJD~ 't'ID'111tl'U ";Jf)rJQ~ 1::D''flfiN'1 

17 11 65 15 88 0.67 67 

18 12 71 16 94 0.80 80 

19 9 53 13 76 0.50 50 

20 10 59 16 94 0.86 86 

21 8 47 13 76 0.56 56 . 
I q 

51.00 13.95 81.90 0.64 64 ftlltUUI 8.67 

.ct I Q.I QI ~ d I Q ~d 
\l1f1'1111.:i'YI 7 Vf1.J11 flZU'l.J'l.JUlJlJ'Yl~tH:llJ1~UHlff1J(j'Y11i'Yl1.:ifl111W'l..lf1V'l..llW'l..ICJf.:i1J 

flZU'l.J'l..!1~1Jlvi1tilJ 17 flZU'l.J'l..I iifl:Ut.1'1..!m~f.l'UV.:iumlf.l'l..!~1'1.J1'1..1 21 fl'l.J 1vi1tilJ 8.67 fi~11'.lt.1 
~ QI QI &f d Qld .e6.::1 d IQ.I 

l Vf.Jn: 51.00 um:fl:U 'l.J'l..!UlJlJ'Yl~ff VlJ1~Htlff1Jq'Yl1i'YI 1.:im111 f.l'l..l '11 n.:i11 f.l'l..I Cl)f .:ilJ flZU 'l.J '1..11~1Jl'Vl1f1lJ 

11 flZU'l.J'l.J iifl:u'l.Jt.1m~v'Uv.:ium1v'W~1'1.J1t.1 21 flt.I 1Yi1titJ 13.95 fifltfl'Wf vvn:: 81.90 hw 
" QI QI ~ .Q Qld 4, ti •'J) 
rnvn:'UV.:ifl:u 'l.J'l..IU lJlJ'Yl~ffVlJ 1~ Hnff1J(]'Yl1i'YI i.:im111 f.lt.111 n.:i11 f.l'l..l 'YI Hlt.1 mw CV1 ~ .:in111vvn:: 75 

ii~1t.11'1.J 17 flt.I fi~11'.lt.1!vvn: 80.95 un:i!m1vt.1~iifl::ut.1'1.JUlJlJ'Yl~ffvtJiflHnff1Jq'Ylim.:im1 
d QI d ~ , ,, d o .Q ?I " a .Q ,/1!41, 

1w'l.J11n.:i11vt.1~1n111mm: 75 1J\l1'1.J1'1.J 4 fl'l.J fl~m'WrntJn: 19.05 11Jv11m1:11t1.:imm~ ,, 
fftJ-:i1 um1vt.1'ti.:i 4 fl'l.J ii1lw111~1t.1m101'1.Jun:1~f.lt.1 1~v 1 flt.I 01t.11li1~1~vt.11li1~ vn 3 fl'l.J 

u 

01'1.J 1liflrlv.:it~f.l'l.J iliflrlv.:i UllZU 1.u'v~ ll Hll fflJ(j'YI t 'YIHfl11 ll f.l'l.J 1J1'tt 1~\JJJ'l..l 1fl11 ~1~1J~'l..l 'UV.:J 

~llf.l'l.J 1~tJV1fff.lfl11'tt1fl1A'1fUiJ1:ff'YlnHll fflJ11 thiJ1:ff'YllHll~ltlfl l'vhtilJ 0.22 Ufffl.:ii1 

QI .ct d 'J} ~ ,I 4 Q ?I 'J) 4 Q fll!J. I QI d I 

'l..lt11W'l.J1Jfl111Jl1ff1J'U'l..I 0.22 'ttrnfl~11J'l.Jrnf.lll:: 22 11JV11fl11Z'Ylfl.:Jff11'11~ 'VllJ11'1.Jt11W'l.JV1'1..1 

11u.:i8v ilivvn 1~tJ'l.J 1li1~ m1'Yi1utJlJ'Yl~ffvtJ1~Hnff1J(]'Yliii11imnh flv ~1~mfl'W~01'1.J 
~ ,, 

UlJlJ'Yl~ffVlJi~HllfflJ(j'Ylnl..fumlf.l'l.J~.:Jfl.:J'ttlJ~ un:fi1iJ1::ff'YllHll~.:Jtyfl 1fi1nlJ 1.00 Ufffl.:J-:i1 

QI 4 d 'J/ ..:. ,l 4 .. ~ 'J/ .A .. ,/"9, I QI 4 d 

'l.Jt11W'l.J1Jfl111Jl1ff1J'U'l.J 1.00 '111Vfl~11J'l.Jrnf.ln: 100 11JV11fl11Z'ttfl.:Jff11'11~ 'VllJ11'1.Jt111f.l'l..!1J 

ij fff.l')fVlJ01'1.J'ttU.:JffV '1fVlJfl'l..lfl~1~1f.1~11V.:J l'1.Jnn1-:i1.:i 1rlv1 \lV'iYVff .:Jfff.1Ut11l f.l'l.J \l:1'1i'11J1fl11Jfl1 .. 
' ' ,, 

tljV 1~th~VlJ11~1U flll f.l'l.J \lZ, iJfl'W fl~1fl1~VlJlfi1Jl~ 1JV~1ff1J V Vflfl.:JU t11l f.l'l..l ii Ntlfl11flflitm1ZM .. 
~11J1flWctl'UV.:J h.:itlf.l'l.JVtjl'W1:AlJ~1Jlfl Ull::'1'.:iff11J11flUij.:ii!m1tJ'l.JVVmfl'l.J 2 ntjlJflV ntjiJ~ii 

• QI .:1 ... 1 .Q Q J , ... I es o Q ?I 91 o QI .::1 i 
fl1~')f'l.JlJ1Zff'Yl1iHn 0.5 'U'l.J lJ 1J\l1'1.J1'1.J 18 fl'l.J fl~11J'l..!1Vf.lllZ'UV.:J\l1'1..11'1..1'1.Jt11W'l.J'Vl.:J'ttlJfl 

1Yi1nlJ 85.11 ri1t.1i!m1v'Wvn 3 fl'l.J iiti1~'lfihh::ff'YlnNll~1ni1 o.5 fifl1fl'Wf vvll::'Uv.:i~1t.11'1.J 
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,, 
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QI 4 0 Q d' QQ " , " QI d 
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~1vu1~~1u1u 21 fl'W 

' .. ' ... 
SD n11t1~n.nm flZll'U'Ul\JliJ flll'lliUJ t 
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fi'1m':i11~1-u'um':itJBu~ 1P1vi~u1111uv11m11fl1111ft.:ivrni'1~ihh me ivi1ti11 1.00 ~.:111'.lu 
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45 

ilfi'Li~ vd1 tJ'i::~'l.Jmn~tyA ijfiim ~m'Viiti'IJ 4.92 ~1rltJ1'lftJif1-w'ii::ir m7[JtJ~ i~i''l.Jm'i~~m'i 
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m11lvl.lflAvl~itAn'1m111~1U'l.lm11.Jfiu~ t:idll.11:::~11111n~qA iifi1mgmvhti11 4.92 



· .. Pi11H~ 11 fl1111vt.:Jvrnl11'\ltNirm'1vtn1iU.:J~ij~vm1~'1fll'H°1t1uf1~w1~'ll~fi11m111 
~ t U' u m1i.J ii ,j~ 

..Yo flll'J.J.n~Tt81;J 
.., 

1::~uf'l::uuu . . .I ... ... 
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tJi'11ff flll'l'UV~u1l..fn"1m~uu1filjflwml'l1m:: i1M ~Fm~vm':i ~n ~;f 1'1'UV~ff ~lj;f 1'1 • ,, ,, 
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, 51..( 
1JfllUll'fl 7.1 

.'I"' -'Ulfl8Ylft ' L_ 

,, ,, 
tJ1:rnffhw~·:rnv1u1'\J~rmJ~\J iiniimmrnl1m:fflJ~vm11'1~f.lJ1~1.J i~'\Jv.:iVl'lf .. .. " ,, 

~ ~-' ,, ii " ,, ... QI ii QI , 'J " ,, QI , ii .... , "I ,, ' ii '1'lfJ'11J m'11t1 1 t1Jmnnmnt1'lf\J'1'Yl'I 1fm'1 1J m1:1 1 tlJH'1'1 1J 1H'1'1 1J t'flllfl 1 
,, . . 

l~.:ii'.:i i11mty'llwnw i111"'H5'111.J 1~mi i11~1J~\J il1~rn'\J1 i11'lf1t11'1\J ff-3ii~1i;rYivd1u 

,, 
ii.nf ff'~1 ij..;',1ff'fl-lijm::tinff'1Jl15.:i1m:ff'fl-l11Jijn1::~nff'i111ft'.:i 

tJ1::mff1 'Ylt1ijti11mrn1n11 '11t1'Yl1 ~;$1m'rt~ .:i nri1111i1ti'lf~ii'Vivii 11~u.:i 1 o,ooo 

Q d Q d.·1· "°' ,,,~ ,/ Q .et,, ,J!Vll~ I 
"t\.1'11Jlf11t1 55 ,,u~ 11 H 41 '!f\J~ fl'U 11 t\.11.:Jflr.m 65 'lf\J'fl 1Jfl'11t: 11 t1Jmn11 i,ooo 

"" ... QI ,,1 1' : ... QI '.J : .J .. 
'JflA'11Jfl 916 'lflJ'1 fl'fl11"tl.:J'1fl'i'11tll.J1'U1J 282 'lnJfl ff~1flH\J1flH1Jfl 105 '111.!~ ·3 .. .. 

ti " 'JI • 

160 'If'°" 1~1 28 'If'°" U'11oU1~'1 600 - 650 ')f'°" li.:il11J'flUlfl\Jf1111Jl1'11fll1'11tlVJW1J 

i~uil1'111ltJijmf1~1.:i 'l '\JV'31'Ylt1 

Ul~'U~'U(Tropical Rain Forest) iflui111ijH5'111.J~ij1"'1.:ifft1H 
~ ,,, I do Q QI t/4 d_ .::14 0 4 , ' 

(Dipterocm~peae) 11.J\J 1Jl"\J 1J'll1\J1ll'lf'U'1W'UlW'lflJ1fl'Yl"!'1 1llrn'll1W1fll111tl W~ \J1'1ff 

Q I J fl Q I o Q + 4 Cit. d.:!f lil 'J 
'\J'l1J1U;;\~W1m 1'11Jl1'11~'lf\J'1 l'lf'U 'l'~fll 11"lJW '111 l1'l'tl'1fl'lf'fl 1JYl"Jffl'1Jhl 'Vf'j1J1fi1JW 11 . .. . 

... .J 0 QI "" _, ,J 4 _,, ... ,, ,J ' I 'I ... 
fl.:i'11J'\'ltnfltu6flIJ'l'::lfl'Yll1'1H f16 u1'11Jl1".:i (Dry Evergreen Forest) c1H6t1'l':::111Wl.!1~1J " ~ . 

4u ti1Jihf.15~ 11J il1~rnr"'.:itlij~u 1"'1 u 'Hfft11.:itl' ot1ni1il1~1Jiirn1.:i 1~ u~ihuv71~i11'1,~'lf 

U'l':::~l~\J (endemic) \(" l,;\J ~:::lfltl'WM\J lfltlllfl:::lHl-3 rr:::1'1111n "'"'H'11J1fllJ1tl l'lf'W 
,, ,, ,, 

~6U'1\J (~u~hh) 11v "~"1-1il1 '\J'4\Jil1 rr:::~v 11::: 1vJ 11:::111'1 l~u~it i11'11.U~i1 ffm~1J 

lflllfl'l' fl'j'j mnt:l1Jl1lJ~un'1m~6t:l~~nt1.:i1gntl' t:ltl l m'\JflfJ'Yltll\Jllli '3'lf1~ l'lf 1.J l'\11 l m'J l11J 

'111.A un:::~1fluf:tuh1qjqfl'Vi1t1fiv 1.J1nwil1wulJtn'l'mlJ117vil1rnt1~0 5 ~.:i111'1 
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..k ... , '14 I ' Q,I - I I I ,, Q,I 

(Mixed Deciduous Forest) CJf.::J'l.Jtlfl'11fl1J 1J1Jfll l'l1'1.J fffl U~.::J IJ'i:~ 1J:fll ;i:U'IJflUi'l1 tl.::J . ,, . 
ii1"1Nu1u1'!1u~ii~'lf-ri1rluvrn111~1rnwvv1.:i'ti.:i-ri1rlu l'LI ~vn ~rn ui'!:.W'l1i11 i,fu l!u 

. . ,, 
111n 1~vmvn:v~1.:i6.:i ih 111ff'n-riiiffmv.~umrn:ln 11J1~ui1'1 iJ1'l1u~i11!m1tj11Jinu 

,, . 
100 i11~1 '11m:~'Uilrn:m V.'U~111tJ1'111 ~1.:i iii lumT1muo iJ1ff'n lflt1n1hJ utl'1ii 

. ,, 
"'uff'trng1~v.:i 10- 20 % 'LI1nwfiii111ff'n~~1Jff111J':iW,jnotjlnil'1l1il1'UutJ1'll11i"'uff'n hi 

111n if 1ff'nNu l l1ruNu ft'~"'1vov~riml 1v11~.:iti1~.:i'1: ff~1.:i1~ou l u'LI111w ~.:inri11 u "4 • q 

iJ1N~~ l'U~ff1fltyVflilll1d.:ifio ihtft.:Ji'.:J (Dry Dipterocarp Forest) 1fltl1 
. ,, 

11H.:iNtl'~l'Uii1J11.:ifft11.:Jfid1fl'ty fio 1~.:i i'.:i tifo.:i tm:mn.:i n.:iiJ.:iv.'Uv.nw1J1r.m11JN~~ 
, ..; QI I QI <!I j/ 11!'1 o' 
'U'Ylm:~nv'11Ml:1'U~mr~:1\Jtltlfl (Indo-Burma element) Tltl ~\JV.VVJ.Jm1: &1J1.:JfW1.:J .. 

.:S Q,I ' Q,I 4 'JI ii d .... 
nm:~nmnn~:1\Jtltlflff~:nu~n (Ind-Chinese Element) Tltl~\Jtll.:J m1f! 11~.:in Tl111J .. ,, ,, 
~1.:i1mmv.1:lu 1iu111 n11 1nv un:v.1h rvhi!uiJn~iJjn hiv.'Ui"1NluiJ1'lfUf!U vm~u 

,, 
\l.:J lm1'lf ihulumT1muo~od~111tJ1'111,j'n i1hnu1:~'U 1,000 t1Jm '11m:~mhv1:m 

,, 
, .... ... ,,, , ,, Al.I,,, 
u1:~rnJ.:i 1,000 i11~1u ~:v.'U 11ffutro.:i miu1111IJ:IJ'Utl~'11v 

lu~"l.:i1nu 1,000 m~1 ~1m:~'UJ1n:m,j'nv.'U ih~111,,1 ~.:in1J-n'lniu~o'U~\J 

(Temperate) Ho.:i 59 'lfU~ 111rlo'llo.:i1nviio.:i 94 'lfUfll11oiJ1:mw~ovn: 19 iutJ.:iil1 
,, 

rlon.:il11J'1 lurn10Mv01T11u6 iJ1~m'll1 luu~n:mT1 iij '1 
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',, ,, ' 'JI 

ihri ih~~rrb:uil ~ ih:i ~uu iktt ii vu ~w111n iJ l'lfU ~ihlj mi vu v d~n:u mhh lmy 
,, 'JI 'JI ,, 

"'1 1'1fu ~:umhh«1vn::m1 m.hh9!1tl ff~fl:uf7'lfilTth:uil~ ~:umM1~'Cl 'lf11rl'1u1~vn11 

ih~~ ilTYn:u iii"~:UM11tl miivvduvv 1umfl1~9lt:i'l.l'fhii U1'rt1 (Peat Swamp Forest) 

" i1H~~11iuvvn11 300 'lfii~ iif7'1f1u1~t1tJ1"1:u um:wnvn~ 13 'lfii~ il1-w1 u\l~,ju 

m~v1fiv~1gnU' vv 1 u ~~M1~uni11n-un:\)m1m1u1tJ~ vu ff flll'f i tJmn 

iJ1vu.uau (Manqurove Forest) 9111J'lfltl~~'Yl:miiliufl"n~ 74 'lfU~ lfWii 
,: ..l&!I 'JI , I ?I I ..; I ?I I 0 ,A I 'JI 4 .k .k I , I ?I 
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