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Abstract

The purpose of this research were to develop Computer Assisted Instruction (CAl) on the subject of basic

Electronic engineering on electronic device: diode and to determine the efficiency of the computer assisted instruction as

well as the learning achievement of student. Tools consisted of the Computer Assisted Instructionon electronic

engineering, formative test, post-test. Sampling groups which composed of 25 persons in the second year-regular student

of Industrial education program in electrical engineering. The research result revealed that the efficiency of the computer

assisted instruction was at 82.00/81.12, which was higher than a criteria set of 80/80. Moreover, a mean value of the

learners satisfaction was at a good level (4.42). As a result, the learning for basic electronic engineering on electronic

device could be suitable for self-study in subject of basic Electronic engineering on electronic device: diode.

Keywords :Computer Assisted Instruction, electronic device: diode
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d ~ J 1 .I dd 'JI '1 $k> 'l 0 "i i.l '" ,'YIfftJU1J1mWIJ'U "m\1~l:::I'U'iJlf1V1lJmllJlJlm!J:l:::\llV~ 'lH)'U~U1fll'l 'Ufll':i'YI1f111lJl'lJ1 'i1 'U1'Utllf1"'1flan

ff1'IJ1tl~ft1nfl1~flff1lf fl':i'j lJ '1vJlil1 fI1l1:::1'11 fl'lffflf~flff111m'jlJ i~liJ~flm1 VUfll'jfll':ifftl'U ua:::i'mrflffmn~

, c!r ~I "d ., ~ .1 'JI Cl 0 '1 'JI "d '" ".I ", "n1'U l1U-3lu'U f:!'YI'i11.1lJtiVlJ1'1fl1l1\ll V 'WlJ1:l11Jl'UllJ lflfl1l1 VI1 11f:!!'j IJ'WlJ f1111J 2 'n'U! 1'U 'YIl'l ~ 1'U 'lfH~~ n1lf fl':i'j lJ'U tlV

1"m\1'n1::: i'U 1'1S11ft1fl':i':ilJ til~fl'VI':i VUmY ~'1 ~ IdVlf l~fl1'l'1l1a::: lJ1fl vil i'If ~~ V'U~ ':uiilf'UJ1'U'YI1'1~1'U61gflmtlU fltfii

Nafll':i~ vU~~11"Vff '1lflfl'i11flfl:::II 'U'Uff'iJ1.1tlJ:l1~mfHl 1:l:::l1t'!lVfllfl 1'UlJ rmflfl1l1 2549·2553

'i11fl1l1~Nai'lfl~ 111J:J'U!l 'j~~'11'ill,,¥ ~l'illJff'W 'l'i1~'il:::il'lJ'W 11.1VI!11JUfl'iJlJTi1Ifltl1'1f1Vff'iJ'U 11 tH ~Ufl':iru

... oj ..".I , 1 '1 "" '" '" '" ",.I " ' ••I~ '" -='1tlIMmtl'Ufln'nU!lU: Yl fllll 'U'J'b'llfl'lm'HJDlt1flmO'Uflff ff1'Ulfllfllnrl':i~flff1lffl':i':ilJ l1n111t'!fl\T~':i 5 u

lJ'I111'Y1Vl~Vl 'YItllu 1t,V':i l'11lJ '11'1t1~ ff 1'U 1V11J11'U\ll'UV'Umi'U I~tll,r ~(~ V'Uff1lJ1':ifl'l11 'Ufffl'lJ11~lJl;ilJ'i11fl~11v'U i'U

" ..l1tl-31':iV'U

Q,I _I tI ~Q.I

2. 1"QU'l:::D'~tl'IJtHfll11\)[I
4. QI .=t ""l " I .d. r;{.e,. d Q" A , 1 .......

I. l'ntl'nWl'U11.1VlI':iIJ'U1'10lJ'l'11!IllV'.i'l11VffV'W 1':i0'l ~l1t1'.ifl.!tJ!ftfl'l1':iO'Ufln~U!lU: " tl~ 1'1111ft1fl':i':ilJ

6Igfl'YI':itlU fltf n1'IJ1tll fllffl'l1 ~I'lff1lf m '.i'lJ1vJ~h11~f)\l1ll 'j 5 iJ lJ'I111V1V1~VlVItllu l¬ !!V':i1'111J~f1ft6n1'U 1'Y1V11'IJfl

'lJtluun'U
A .1 ....... d '" 0' , '".1 0'"" oj ....".1 , 1 ~ ...

2.I'ntl'HllJ':i:::ffVl1ifl1~'lHNmmlJ'WfltJlJ~11\llV':i')j'lVff'iJ'U!':i0'l ~lJmfl.!ml:lflmt:l'Uflrt'W'UJ1'U: ~ tl~ lU1'1f1

1fY1fl':i':ilJ~lgfl'YI':itlUflff ff1'IJ1fl1fl'lff~1f~lllff1'Hil'.i'llJlvJlil1lf~n~\l]'j 5 lJlJ'I111'V1V1~VlVlfll'U laV'J'1'1flJ'ltlann1U 1'Y1V1

1'IJ~'IItl'Uun'U
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ClIo" G.IQ &\U
3.l:li~1'",,,,m11{ltl

fl1':i1~flf1f ~O, ~'U ms fff1l·J1rl' 'Wf11'1!~-eJ'WWl'W1UJ;I~'H111s~~'l'115fll'Ynl'l'1!~ fl'UnsuVb'~l-eJ{ '111flfftl 'U1'1fl1fl1fl':i ':iu

.. d .... A .1 .....d ...".I 1":'1'" '" ...f)H'Ifl'l'1':if)'Uflff!':if)~ ~lJmWV!J;lfl'l'1'j-eJ'Wflff'l'l'W~l'W: 1'1 !-eJI'I!lJ'Wfl1':i1'W!'lf~'l'1I'1J;1f)~U'IJ'IJ Randomized Control-group
..J Q.I.::! .e:I ~ .. I o'r=:. cl r=:. rI J lit,. J'=:I. w "III "0 -=a -=a cv

Posttest - only Design !'I'ItI'HlNJ;lfflJt)'l'1'1i'l'11.:jf11':i!'jV'W!'j-eJ.:j~lJmWt)lM'l'11-eJ'Wnff'l'l'WJ1'U : 11'1 !-eJ~H;!1~fll""11'U'Ufl1':i1~fl

1~'U~'U~tI'Uri'~O
~ <JI ,l <JI dd <JI III ~1lI

3.1 I1flll1'Utll,!J;lmtl.:jI'l'W'VI!flV1'lJv.:jflm1'W 11W
iA=I. w 11'1 ~ \if r=:. ~ ~ ~ ~ ~ J ...1 rlz:::. ~ .q rIA cv 0' rI
~1~fll""nll1!-eJflff1':i !'W'j1V1'lf11fl'1f11'jlJDlM'l'11t1'W fl'iYl':iV.:ji,!lJmWtI!J;lfl'l'11t1'Wflff'Vt'UJ1'U ffllmllWtI1~l'W

~fftl'l.JI~fl1n'Uth~!~'Wifty'Hl 1'Wms ~ V'Wms i:1V'W H;'l~ ifi'rl''Wf11'1.:j1'Wl11V~!~v1.,j'tJ .:jn'Ufl1':i ~Wl'U1'IJ'YI~fl'Uf1tJllVbl~tI{'lf1fl

fftJ'U 'Vt'U'j, hhufl':ill~1,n'Wfl1'j'WWl'W1'IJ'l'1~v'Wf1tn.J'vh!l'ltJ{'111Vi:1t1'W Muni11':iufl':illMacromedia Authorware • Visual

, '""'''''1".,.1 q!l!<l '" '" .... ,Basic Version 6.0 UJ;I~ ToolBook II !~Wf;l1lJV ~'WlllJ'jUfl':ilJ ToolBook IIm!'If l'Ufl1'j'l'l1'lJ'U1'U'YI!':ifl'Ufltlll'Vt11~tJ':i'lf1fl
~ ~

fftJ'U ''Ufl~~U

3.2 'I.h~'lf1ml!J;I~fl~lJIl1Te)~1~

3.2.1 'I.h~'lf1m~ 1.n'W ms l11Vf1f 'lOifi'uniT nffnll1~!~ V'W1'Wl'lf11fl'1m'jlJv!~flmtJilnff ff1'U1

fJ~ff1'11m'jll'vl~1 'I1tlfl\l~':i 51'llJ1f1J.:j 51'YlV1!'lJ1il

3.2.2fl~m;1tJri1.:j ~ 1 'If' iI'l'!iltJ f1fl~lJll1·:lDV1.:jU'IJ'IJ!lJ1~ ~.:j (Purposive Sampling) 1~'U,r nflflll1ff1'U1fllfl1ff~{

fJ~ff1'Hfl':i'jll'vl~li'W1'l~ 2 ~J;I.:j'l'1~!'uv'Wi5v'Wl'Wilfmffmn 1/2554 ~1'U1'W 25 fl'U ilPltlf11IPli1milJ~i1tJVVI~\lflli'ltJf1

ff1lJ1':i1l1~'W1l11U'YI'U'UtJ-3'1.h~'lf1m J.:j'H lJl'li fi'

3.3 !f1~tJ~ijtJ~,.n'Uf11'jl11{)
.e:I G;;, o'! d ~1lI lIJ <JI Q.I .eM Q.I l,l :'1 I -=I ~

3.3.1 'U'YI!':ifl'WfltJlJ'I'I1!\iltl,)'li1(J£,(U'il'l'1~plJtlll'I'I'I\lJl'W1'U'W lJI'IU'U-3!'UtI'HltltlflllJ'U 2 'I1'U1flfl1'jl'jfl'U'I'I~tllJ

U'IJ'IJ~m1,,'tf1t1'IJ'YI1~fl'W'ii1'U1'W 30 .,j'tJil'lv~~ (J'Wi:11lJl'jj,)~lJ~a~ tI'W~\911lJlJl'lli.:j'Hll1fl'IJtI-3'IJ'YI1~fl'U U~~lilU'U'IJ'YI"fftl'U'I1tl~
"-' 'U q q

I .e:I d 0 'j) l d d 0 fJ} cv
U'IJ'IJ'YIf1fftl'IJ'Utl-3'H'W1tJl'jfl'U'l'1 1 ~1'W1'U 15 '\JB !1'IJ'IJ'YII'li:1tJ'IJ'UtI.:j'H'W1(J!'jtl'W'l'12 lJ1'U1'W 15 'Uti !!J;I~!!'IJ'IJ'YI"fftl'IJ1"NJ;I

nlJ()'YI~'Htl-3111fll~fl'U'Htl-311'IJJ.:j 2 m11eJ!~v'W ~1'W1'W 50 .,j'U 1~HJU'IJ'IJ'I'1t1ff-eJ'lJi-3'11lJf1'~N1'Ufll':i'l11tJwm'n'UtI~

U'IJ'IJ'YIf1fftl'U1J1!!~1

3.3.3 !!'IJ'lJ11'j~!iJ'WfJt\jfl1'i'l'UtI.:j'IJ'l'1~(J'Wf1t1lJ~1!~tJf'li1t1ffB'W~1'W1'U 1 'i1U'IJMuu.:jf11nh~liJ'UI~'U 5 ~1'U

'

" I 'j/ cv 0' 'j/.l 'j} ~I w 'J/ Q dt ~ ~", 'j/ 0=1 ~
"un fl1'U1~tJ'l.h~ff~fl 1Pl1'U!'WtI'Hl I'll W!'IJ'IJ I"ltl'111'1 1'l1'Wfl1':iNft~fftl'IJ'l'1!'j V'Uf1t1:IJ'I'I1!~tJ'j'lf1flfftl'U u~~fl1'Um':i!~':ifl1Jt1tl

ritl'U't1f1fttl~'~ il'lflHu'IJ'lJ1J1I'lHiY1'Wlh~!iJ'W~1 (Rating Scale) 'UB.:jLikert!!U.:jtltlfl!~'U 5 ':i~ri''IJ

Q.I .:::'!l Q if 1

1. fll':i 'i'l1'lJ'U1'IJ'l'1!'j (J'Wf1U:lJ'i'l1!1'ltJ'j 'lI1CJi:1U'W

l.l flfllll!tlflff1'j !~(Jltl'IJ'IJ'Yl~ (J'Wf1mj'vh~-eJf'li1VftB'W 1)lfl'HiT.:jntl ~1':i1 mf)ff1Hl'Ui,jfl~!~tl1.,j'tl.:j

QI .<=I Q,f I

1.2 'Vt1'lJ'U1'IJ'l'1!'j(J'Wf)tJlJ'i'll!\91 tJ'j 'li1(Ji:1B'W

1.3 ~'j111fftl'IJl!ft~11~'lJU~ .:jl!r1"1'U
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1.4 ~~')htiijtJfll'S 1~1J'l'I~ fJ'W!I(l~mitJ ~m'S ~CJi~'StJ:JJ1J'l'I~ fJ'WfltJ:JJvhl,ltJf'l11tJfftJ'W

""".,; "0.1"'.1 :!'III1.5 &11f:.j!'IW1'l11\!j\P1'S1'ilfftJ 1JfI11:JJ \!f1\P1tJ~m:JJ1~eu !I(l~ 'Wl:JJ1u'S1Ju~ sun !'IJ

1.6 '111"l'I.J'I'I~(ltJ'l Hrl1Jfl~:JJ~1tJ ~l'lf1~:JJIJmJ~ 'li''lifl~:JJ~1tJ~1'l~ ,,n'W fll'Si,j'v .o1'W1'W 5 fl'U !~f)111mllJ

N~'VHn~ritJ'U'l.hl11'1'1fHHl'lfllflff'W1lJ

2. fll'Sff!l'lU 1J1J'I'I~ fftJ1J 1~N(l~:JJ ij'l'It'l'l 1'1fll'S!~ V'W
o:::::a 0' A c:J ... 1 d'G} I I d

2.1 1!f1'S1::11t'WtJ'K1I1(l~1\i1iJu'S~ff ~f1 !'W!I\i1(l~11'W1m'HJ'W

2.2 ff!l'lU 1J1J'I'I~ fftJ1J 1~ N(l~lJ ij'l'lt'S ~'Vd1'l~ V'WU(l~ II1J1J'l'I~ fftJ1J1~ NCl~:JJq'l'li'l'lHfl1'S ~ v'UnlJ i~tJ!:UtJ'U

lrh.JU1J1..Iu'SuV'l1U~ 4,i'1tiitJfl

o U] .19 "''' ~ cl '" 12.3 'U1U1J1J'I'I~fftJ1J iu !11r:!'I'I'S-:lflTllllllJ5 f1'W!'V'Itlf1'S1'ilfftJ1Jfl11:JJ\P1H!'l1'l!'WtJ111 (lOC)

2.411~1J11~'lU1J1J'l'I~ffeJ1J\i11lJi'11!!'W~'l.h1JeJ'l~'I'IHflTlll~J''l 5 f1'W

2.5 'I11!!1J1J'l'I~fftJ1J "ll1'l'1~(leJ-:l l~rl1J f)~lJ~ "llii 'lifl~lJ~1ilV1'l~'l!~'UUflffml1~'UU~ 3 ~1'U1'U 20 f1'U~lflV
.c::t G) s aI , 9J.A I 0 0

1'StJ'U &'W!'Ut)111~'lflCll1UCl11'VltJ'111f111:JJ fJlm1Vl! (l~ tJ1'W1'il'ill!!'Wn

2.6 ff~!iitJfl'IrtJfftJ1J~tJ~l 'W!flTllcvllJ1\P1'S'11'W~tltJ:JJ~1J M~tJ lJfl11:JJV1fl~lVtJ~'S~11'j,'l 0.2-0.8 !!Cldhh'U1'il

o .c::t I ~ I J lit ...I
'il1!!'Ufl:JJfI1\P1'lU\P10.2 'IJ'W&u

2.7111ti1f111:JJ!~mr'W'Utmrilffil1J l~vH~\P1'S KR-20 '\JtJ'ltl!~tJf~'l11f~~'W (Kuder;&Richardson)

2.8 ~~Yi:JJvlU1J1J'l'If1fftJ1J!~tJ'111"1 iJ!nm 1m1:JJ.,rtJ:JJ(l~tJ 'liJ
'"

fll'Si~Vflf'l~I1J'Wfl1'Si~m:jf~'l'I~~il-:jIl1J1J Randomized Control-group Posttest - only Design !i4tJ111
aI c! .:::t.a de:. cl ~ rIJ 11]

NClff:l.lq'l'l1i'l'l1'lfll'SI'SV'W !'StJ':nJl1mTllil!(lfl'l'l'itJ'Wflff~'Wi1'W : !~ltJr1
)IIQ QI lq j/ 0 d:JJ:JJ ') lIJ 'jJ 0 d e:. 0' , 4 ...1 o'Q d Q tI
f:.l1'iltJ !~'I'I1m'S inu 'UtJ l.J ft r11V\P1'W!e 'l Ir1V I~'W11J 'l'I!'W'WfItJ lJ'Vi1!\P1tJ'S'l11tJfftJ'W 1'StJ'l ~u mru f)l(lfl'l'l'StJ'U flff

A )I ,. Q.I Q.I ..g I d aI aI.::t 0=1 i"'"
'Vi'UJ1'U : !~ &tJ~ U1J1J'I'Ifl fftJ1J 1~ Nil ff:JJfl 'l'I'D'S~ 1111-:l!'SV'W!!(l~ !!1J1J'l'Ir1fftJ1J1~ NClff:l.lq'l'l1i'l'll'lfll'S 1'StJ'W'S1:1.1:I.I1'1'1flCltJ'l 'lffl1J

Uflffflln ff1'IJ1f1~fl1ff\P1f~\P1ff1'11m'j:JJtl,vl~h1J~ 2 ~1l..:j'l'l~!1itl'W~V'W''Wi'l11ifl1fln:l.lt)t~flmtJUmY 11~'l'il1fl~m.J'il1Ji'Uuri

Cl~'If'\.hvr:i1~tJ'il:: i ,rihu 1J1J'l'I fl ffil1J -Jr1Nft~lJ il'l'It 'S::11'hH~tI'W lift:: '11~'l 'il1fH~ V'U 'il1J'r] f)l1'1.hm~ tJ'U r:i1~V~'il::' ,rih

U1J1J'I'IflfftJ1J1flNCl~:I.Iq'l'lf'l'l1'l fll'S ~ V'W!,y/tJ'111iJ'S~ ~'l'I tfl1'V'1'UtJ-:l~I'l1J'l'I!~ V'Wf1tJ:JJYi11\P1tJf'I11VfftJ'U

3.5 ff(i~~'~'Um'Si!tl'n~r1oU'mJCl

1. ff(i~~' ~ 'Wfm l!m 1~r1 r)Tllm'V'l!!U 1J'l'Ifl fftJ1J~ tJ

1.1 ti 1ff(i~~'W ~1'W1v1'uflrl11'H~V!Il'Ufltll\P1UCl~ ti1mTIJ!~V'lI1J'W lJ1\P1'Si1'U'lJtJ'lfl::Il'U'U

1.2 ti1'S::~1Jm1:JJCJln~lmHj::;fiTt)1'j.J1'iJ~lU'W fl
I d!. J., ,. GJ 91 o'~ tI aI

1.3 mfl11:JJ!'IHnJ'W'UtJ-:jU1J'lJ'l'IflfftJU IflV 1'l1tJ'\i1'SKR-20 'lJtJ'ltl1,U)'Sl''l11'Sflff'U (Kuder;& Richardson)
aI rI o::tQl "

('Vi1'll'~'U 'I'I1'S\P1'U.2538 : 123)

80/80
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80 ~1U ';jfl'l1lJ 1CJfl~~ 1! 'il~ CJ~~i5CJUJ~'I1lJfl'l'i1 'l~mnn fl fftJU ~"fflJ\li'l~';j~'I1i1~flm1 V'U~1CJUi'l11 CJU
.. ~, i I jI I v

flf)lJ'VI11~f)';j')j'1eJfftJ'U lJUf)CJf111';jBCJ"::; 80
Q,/ QJ ~,d d ~o::;:! ~ 0 'I <JI QI ,J Q,/ .d"

80 IPII'll " ~'I1lJlCJfl ~fl1!'il Mi'll!j! 'HIU i'l'l'l1lJfli'll flll1f1!IUUi'lflfftJU ~"fflJ\lVl1i'l1"'I~lflm';j l';jV'Ufl1eJ

cl -=r..t:!I I 'I ' <JI I 51
U'YII';jV'Uflf)lJ'VI11~tJ';j')j'1CJfftJU lJUBCJtl11';jBCJ"~ 80

..
4. Nl.'In11f1mn

._ ~ 'j/ .cd QJ Q.I d .::::." , A o'Cit d ... fIA
m';j1Ifl';jl~'I1'IJtllqJ"lfleJ1flU ms ms VWllU1Ui'l! ';jeJUflBlJ')\j1!~B';j ')j'1eJfftJU l';jtJ'I ~'l.Jf1';jfllf)"'1flVl';jtJUflff'VIU!l'U:

,~ ltl~'I.J';j~flf)U~1V

~" w Q,/ ~ ~

4.1 N"f1l';j11fl';jl~'I1fJbUfll')\j!!1J1Ji'lI'HH)'lJJI'l~"fflJ\li'l'6i'l1~f11';j!';j CJU

~lflf1l';j~rfloijv'I~\11U'lJ1Ji'lI'lb1B'lJ11'l~"fflJ\li'l~';j~'I1-:lVH~l'JU !~tJ'I'IfllBf)m'~f1l';j'lmjff , ;1'Uf)~i~ If)~U1;'l~

,~ If)~I'l.Jrl'luff 'I ~lU1'U 15 '1i'tJ!~B'l 11"l!un il'll BI'l , hn~'Ii'll BI'l!I"~Jl~Ufl'I.J'IflltJfl ~1'U1'U 15 '1i'ml"~UUUi'l~fftJU

Q.I' Q,/.:t .c:::I 0 ~ Q iiI 'l<JIQ./ Q.I d1 0 ~'.c:::I. rI
1flli'HlffllqVlliVll'l ms l';jV'U';j1lJll1U1'W 50'IJ B'W1 iJi'lI'l"B'l 'J)'f)'lJ'Wf)l'Iflm~lU1U zonun ~1'Ums l';jeJ'UI';jtJ'I~,jf1';jtU

A d .Q "A 'I 1 <=::I ~ .::::. ~ -=to" <JI..i.:::r. " 1 ' 'JItll1;'lflVllf)Uflff'VIU!lU: I'l Bfl 1'J)'11fY1f1';j';jlJBmfli'l';jBUflfflJlU"11')\jtJ1!m1~'I1fJtUm'VI'IJtl'lUUU'YI~fftlU ~VUIPI1;'l~'lJtl
" c:f d.o:::l I at. es I I 4 fJI .:::I I 0 0 t, A,!",
IPItl'I1U'UIIUUVI~ fftJUVllJ fl1llJ l'J1fl-'lll'J \'I1lJ1~ fflJ fi B lJfin ~ '1111'10.2 fl~O.811"~1PItJ~lJfl1Bl'U l~ ~ lllU fllPl'IIIIP10 .2'IJ'U ,j~H

Uff~'I '-n'U1Pl1';j1'1~tl i,j~

1I'lJ'lJi'lI'lb1tJ'lJ ,
'IleJ

, 0

fllBl'Ul~

~lU'Ufl

fl11lJ

0.62

0.37

0.38

,.. '"l'lftllJ'U

fl11lJeJlfl-

1. 11f)'I'~ If)f)u''~fmi'lJt)ff.;lutJf'll'llB?Hlft::;

,~ ltl~l,jrl'lUff'l

2 . ...rl'11IU"i~ lvfl, lvn<;l'l'f11tll'li!Cl::;11~!ifi,j'll'llol'l 0.71
d

3. UUUVlflfftlU111 ~"ff).)\l i'l~i'll'l f11'.1 11CJ'W';j1lJ

!

I

0.65 0.67

0.64 0.36 0.90

, .
1)lfl91TIl-3li 4.1 'Vn.J':h fltuf1TY~6ijtl~~!tl1JYI~ftfJ1JGJff111 1 n~lfll11J[Jlfl~ltJ fit) 0.65 ijtlltll'Wl11'lU1.!f1 0.37 Uft~, ,

A':' I WId 1=\1 I 4 .<:1110 0

fl11lJl'lftlllU'lJtl'lUUUi'lflfftl'lJ!Yllfl'lJ 0.67 b1Tl.H!'lJm11'lb1tJU'ljI'li'l 2 lJfl1fl11lJl'J1fl'l1l'J flB 0.62 lIfl1tJ1'Ul~~lU'Ufl 0.38 ""~
4. J., I W Q,/ Q..I d d ..::1,1 1 4 .:::II

fl11111'lftlllU'lJtJ'II1UU'YlflfftJ'lJ! i'llfl'lJ 0.7 I U,,::;!! 1J 'lJ'VlI'lb1tlU1'f1~~ b1lJ\li'l'6i'll'lfll';j l';jl'JU';j1),) )')fllI'l1llJVlfl'11l'J fltJ 0.64 11m. ,
o 0 ~ OJ 1 Q.I

tl1'Ul~~lU'Ufl 0.36 U"~fl11lJ!'J)'BtJ'W'lJtJ;J!!'lJml'f1'(1'tl'lJ!l1lfl'lJ 0.90
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1'WD'V!1

ll'IJli'tJm11'1

..
f1ZUUUlili,uJ

4.4

4.3

4.6

4.3

4.5

4.42

ci ..A CI ~ c:i I I jJ jld :. 1.4 ~\J) ~ I I j/ rJ
'illn~l'n.:J'VI 4.2 llJD'V'l'\l1';jtl!1i'illlJi'll'1m'WU~l:1~1'11'W'illny.jl'll'(Jl'll'lW'VI..:J 5 'VIl'U C1f..:Jtl~U'U'U'VIlfll'UU~-a~fll'U'il~l 'U

" u

tl~U'U'U~I'il~mllmrl~~l'lflWJ..:J 5 vil'W!ll:1~I'l~Il'W'W';jllJm~(J~M'l'WIl~l:1~fi'l'WlvilO'IJ 4.42 ~..:J~f1mn'Ul~i'IJlit'U,rlfJ1Jln
.. u 'II

4.3 N-am';j 'V!l'_h~ff'VIr; illYl'U 8 ~'IJ'VI~(J'WfIellJ Yill~eJ{ 'lfl(Ji:1'eJ'W

""'~ b) >I' Q '~I '"Pjl'ilfl IflUmNl:1fl1'Slli'I'S 1;;rHlJ'W2~l'H~l'leJ

ms ill'l'S 1~ 1'11J ';j~ ffl~r; n WI'V!;;f-3'\lln~ uu '\l'IJ'1'W!l~ci~'V!,j lfl~ fl'U

fll'Silml~rhJ';j~~hlr;ilTvm;;f-3'\lln~(J'W'\l'IJJ~ 2 'V!1j'"Wi~fl'W

f111H~ 4.3 f)11ilml~'Iflh~ff'VIr;m'Vim1~'\llm~ (J'W'\l'IJlU!l~ci~'V!,j i(J~ (J'W

.,j
N - ElI'Hl..:J X

1. 'f11tlflUt'l~fmimrff,~I'WtJ{~,l'Ilt1f,I!l:1~

iflltlfll,_jci..:JlIff~ 25 12.48 83.20

2. 'tit'lIl'Ut'lif11tlf1, hn~11'11eJl'Illl:1~

li~Utl'l.n~ ltl~ 25 12.12 80.80..
liltlfJ 82.00.
.,j -
l'HJ..:J N X El

1I'IJ'IJ'VII'li:1'D'lJ'illJ 25 40.56 81.12

. .
'illn~lll..:JVi 4.3 fll';j'V!liJ'S~i'f'nr;ill'Vi'V!c1~~(J'U'\l'IJ!l~Cl~'V!'\.h(J~(J'U (E1) 'lJtHII'IJ'IJ'VIl'lfftl'IJ,(fl-n liitlll'rho'IJ 83.20

l,_jtlfl';'U~ ril'UII'IJ'IJ'VIl'lffD'IJ'1iI'l~ 2 ihlmllt)'IJ 80,80 nJDfl';'U1'l !!ft~1l'j~ff'l'lr;fIl'Vl'V!t)..:J~fl'U'il'IJII~-a~mhfJ11fJ'Ulil~fJ ii

tlll'rho'IJ 82.0 11.Jtl{I';'U~
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... 1 oCt.... _ I <J' d c{.k 1 c{d 0 v
lJ,::n'YIlitl1Yi82.00 / 81.12 !lJV'H"II'W\919f~ff~m11f)llj'l'l'VIf11i1'W~'HHHl~80 / 80

'"
5. n11eiiu·nUNO

.. ~ .4 111 'j/ Clo c{ <JI ~ I I d .o=::to a' , J. ...I a'Ct& d .. a'
NtUnn'iHJ9f'l 1~'il1flt11'J11m 1~i1 '\JiJ~ "lJ'J 1fl{j111J'YI!'J 1J'WfliJlJ'Vrl!\9ltl'J 'If1Vfftl'W"tl'l ~lJmf.Ut:JIaflmtl'Uflt"

~'U!''U : 'flitlfl ihh::ff'YI~m'l'l~,rd l1U11Jt11'J~1J'W~ 1 I~tl~ '1~liJ~l!a::fl1,'lmjff ,clu'Utl{ifl1tlflua::'1f1 itlfll1.hi'l~lff'l

ihh::n'YI~t11Yl(EI / E2) nilfi1J 83.20/81.12 i1U11Jf11'J ~1J'W~ 2 l~iJ'I'I'l"1! 'Waifl itlfl, hn\9l 'lfl1tlfl ua::1i~Lltl1.nflltlfl ii

u,::a'YIim'Vl'lltl'l1J'YIi~v'U (EIIE2) lviln'lJ 80.80/81.12 ~~\!'1fll1Ifltuct1~ri1i1'UflUa::rJ'U'lU\9l1lJIflW...r~fhtf'UfI ,nflvii

Q,I oe::t. .4 od .<:::S lrJ 'J/iJ ... 1 oCl oC:). .cI oC:). ~ •

Vlflfftl1Ji1a'll'j'v'U IlJtl!'V'U'il'W'II'lJ'lJ'VI1'JU'W!fI'Hl1J":; 81.1·2 N"fll'J'VII'I~iJ'IlJ'J::ff'YI1lil1'1'1'\Jtl~1J'YII'SV'UtltllJ'Vl11~tI''lf1Vfftl'U

A _I tic. d ,Q a' A ~ll' ~~I ~,Q 1 o'.c::i t i <JI Gl jI d '.cI .ct."
I'Jtl'l ~lJfl':iWtlHlflmtl'Uflff'Y'l'W'll'W: 1'1 !iJl'IlJlJ'J:;ff'VI'6fl1'Y'l\!'Ifl11Ifltu'l'l'VIfl'l 11Ifffl'lI'l1li1'U 111J'YII'JV'UfltJlJ'Vl11~tI'

, A.I"'" d ", ...Ii ~ '1 "'... Ji , q" ""',,. .1'" .1 ".
'lf1VfftJ'UI':itJ'I ~lJfl':iWt:JI~flmiJ'Wflff~\I'W~l'W : 11'1 !iJfI 'VI'Y'l~'W1'\J'Uff1mHI 'lf1V 1i1I':!I'SV'UIf1~f)1':i1uav'UuUa'l'Vlt'l~fl':inJ

ms ~ v'Uf1 flmh'U atltltllJVi 11\91B{i~e ~1 '11hJ 'J:; ihl ~ fl1'Y'lff1m'S tit)nu 'J1V Na 'l,;'~ 'I~
<QQ,I d ~"I.,A 0'""", d -=t. o'A ~ 1 4," ". ..

'il1f1Nat11'1'ilV1J'YI1'JV'WfliJ:IJ'I'I1!\91iJ'J'lf11J~'i'fJ~ 'QUmf.Um~flmiJ'Wflff'Y'l'W!l'U : Ifl tlfl "11'1fI'il1f1f11nlfln::i1
JI ...1 • oCt -=t. A I Q,I ~.::.i 1 ,,'j/ d .Q" • !'I
'IltllJau'S1f1{)11lJU'S::ff'YIllfll'Y'l\! 'I fl11j.ml'i'~1'W 80/80 I'I'I'W'Wfll'i'I'HI'W fll'i' ffB'U flV I'lJ'1JVII'SV'UflVlJYl11f1tJ''lf1VfftJ'Ulu'U

~ 1 ~",,'" i,,'" '''' ...,,'"'" .Ii i ' ,,~ '" , ,f11'Slufl tlf11ff 1i1f:jI'JV'U ~1'JV'W\9llHm1lJff1lJl'i'tliJ1J1'1iJff'J::llJVI':!I'i1J'W!'W'WI'WtJi11 lJl'Il11'il ff1lJ1HI'YI1J'YI1'U1J'YI1'V'U 'I1lJ

,~ ua::lrJ'U fl"n'llff~lJ 1'11'~~ V'WlJft1'W ~ llJ 1 'W11llm 'JlJfli'J i~V'WiJ~\9lM~l1a1 lifll'J ')fI~UU 1J1J1 'Wfl1,li1Iff'UtJ~';fll'il'U

tJ~h'lrJ'U,ru~t)'U 1f1vt11m,j~n1'W '\IV '111U'I'll iJV ~l'1lJ :i::1J1J ff1lJ1:i t1M\9lV1Jn1Jat)l'lt)lJYi11f1t)fi~mh'llitJf.Ufl1'Vl'l'i1',r

"'" ,,~,l '1 " , ... Ji 9 ' '" , '" , ,,~ '" A ~IF.i1'SVUI'\J11'ilIU~i11 rl'llV 'lfrllll'W'\I'W ''W'i'~1111~m'Jl:iV'WU\91''~'lJ'VI!'J1J'Wff1lJ'Stl'YI'S11JNal'l::II'WU fI'YIU'YIl'VltJIlJUf11':i

... " "".. "'" 9 Q '" '" 9 ...." ,1''' l'Iff'S1JUHn~Na 'I1f:jI':iVUVV1fllJff1'W'i'llJ l'Wfl'llm:ilJfll:iIHI'U lJf111lJff'W 1'IIt'lV1f1'il::flf1111IlV'Ul lIa::'il1f1f11' tll'VUtl1V

1J'YII~VUfI~lJYi1If1V{ ';1Vfft)'W5~'1f11J~ ~!ff~ lJ 1'11'~11 v'Wi~f')flfl1:i 'lf1VI'I1~iJ~UIt:I~i11flf11'S Hll'l~~'1tl~lJYi11f1~nUf11'J
do t CI ~ or:::. I d '"I .:;;;:.Q do .:::to 0' I 4 ...1 o'or:::. G A ~,1
I'SVU,i 1Jtl11lJ'S1JNfI'lf~1Jflt)~'W!iJ ~m fl'lJ'WlJ J:; ff'VI1im~~'\IV'I'lJ'YI1'JV'Ul'lt'llJ'Vl11f1V'J'If1V1:it).~~umf.UiJlaf1'Y11 ~'Uf1ffYi'U!l'U :

, 1 ~I' ..'"~i" d "w ., ... .. i"""fI ~rlllJ'U U~llJlf.UCVI'VIfI'I 1 "II-:)ff5YlflM-:!f)'lJN[1'11'W1'ilV'IIV~ 'lJ'lH'lJ -q'\J'lh::mmw (2534 : 69) flff'Sl'11J'YII'VU

1u'SlIm1Jtl~lJYi11f1vf~lff'WVfll'Wm 11~l'!fll!~:; !~1J,:j l~V'I"V~mml 1'WIdV'I111'1J'1~~~'Ot1 N~fll':i1,)vUnf1{)il1J'YI~ V'U

iu'um1Jf1~lJYi11f1Bfiju'S:ff'l'l~m'l'l 90.67/90.17 ~'IV~1'Wlflf.UcyJ 90/90 ~~~HUflflfl1l1ijNaff1Jq'YI~'YIHf1m~Vulla::li

tl11lJfl~lJ~U~'S::~1Jumhftt\j'YI1-:!ffi1$1;~ ,0 1 'If1\91~~lU1fl1 (2540 : 58) Mff~VI1J'YI~V'Utl~lJYi1If1tJf';1VfftJU1'lf1'Y1t'1l1Q
q d Cl 0' A "A Gl 'jJ o;.J QoI!::Io" Q,I d Q,I oC.I. o=:l .cI d '.c&.c:i 1!
tJlaf1mtlUf1ffl1Jt)'1~'U 1''O~ fl1J l'lflJa\~WI'lD'I ~11')J11~fl\!~'JU'J::fl1fl'W1J'lJ\P1j1'1J'1'1f'Y'lmlJtJ1'lf1flfl1l1 'Vl1J111J'YII'JVU'YIff'J1'1

A... !\ A I ~ ~ I " do' 4 ,~ c.QI.4 1!
'IlUlJU'::'C'I'YI1I1l1'Vl1'YI1fl1J85.12/84.25 "II'I\!-:!tl11tnW'I'l 80/80 'VIflll1'Wl'I 'VIv,:jum 'YIt).:lalJ (2541: 59) fll'1flllll"'VlYi~n'J1'1

1J'YII~V'UfltJ1JYi11~tlf aiJUafflJ'\1'W1l '] 'l511'VI1'llJ 1'1riOff~ 1.:1 1 I~ t)'111'l'i'.:Ii1l1'1f11 1P11lJi1l1fl\lfl'1'Y1Vll1VI'l1 u,j'1Jui'1JU1 'I

Yj'YIliflfl':il'lf 2538 Nt1fl1'S 1,)VU'i1r1{jl1 'lJ1~!~(J'W I'lD')JYj11\91Bf~Bll B fflJlf'U.fi 1'lf11'Y1l'llJI'lnVff~1'11 11tJ'I1 I'lHi1l1'1f11 ii
u,::n'YIiflWI 92.14/91.07 \!'Ifll1lt1f.Ucv1 90/90 ~r1111'W1'I~-:!ff1lJ1:it1'lh1Jh1'~11v'Ulnflfl1'SIU~V'UI11Ja'l'l'lt'l~fl':i'S1Jfm~t1'Uf

1f1vphuatJl'ltJlJYi11f1~fMlrJ'WB~h.:j~
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2. m':i'cM'~~U1J1JI'% l.I'J.Hhlh~ 1.111.11'If''li1fJI 'Wflm'% EJ'W'1itllJ!ff~lJ fl':illhT flffmn1Jl-3tl'W 'ltiih1tllJfi11~tlf fitl Irltl

.. <I, 1 ... .1" 91 "'991 '" 0 '" • 1.J"l. 19 91'" ,.. '" ~ 991 ., .!!l':ifJ'W~lfl'lf1 lNI':ifJ'Wuflrlll"fl1 fl !'If'l1I'1I!'lJ'l.H'j(J'Wffll'j'il~U'W iu !'lfI'j(J'W9HJlJlff'jlJ'Wtlfll1"f111':ifJ'W IfHl !'t1N"fIfflJq'YITi'YIl-3fl1':i

'" ... ,.fl':ifJ'W~'II'W

., ~
'YI'WI'Vitl'W

...... .-7. nPlfln',l1u,:::fllft

8. fll'~H0~
'lfl~i~ ~11.l1fl'%. (2540). 'lJ'YI~ EJ'Wl'l'tJlJVlli\l1'flf'lilfJffV'Wi'lfl'V1q1Ya~l~nme)'W flfflrltl-3fi''W 11tl-3rm i,r,r"fl~ihAfJ rlllJ't1tiflUrl

1.I':i:::fl1flilfJ~rl':ii'lfl;'Vi mlJtll;lffmn. m\\j\\jlilVl'Wi' flf'l.lJ. (~rlffl't1m':ilJfffl1Yl) .~tU<i1rli'YIfJltifJ

lJ't11i'YIfJltifJfl1'Wtl~'Wm il 'j \lJj, fl1 ~1,\,ll"l"1.
cv.c:t.cvrl G::I tid. es 0'.c=S

i1'WtllJ'Vi':irl'Wrl'Vi~'W. (2539). fI'fllJ'W11m) 'j! l"I'flms f'lfl'l:J1. 11'j ff1'j I'lli'Y1ffm ,25 (lJfl'j 1tllJ-lJ'W1tllJ) ,1-10

'YItl-3l1n-3'YItl-3~lJ. (2541). ff~1~'lJ'\'l~t'J'Wfi'fllJ~1!rl'flf~'fl1.l~fflJvr'Wi' i'lf1 l'\'lflilflritlff~1~11tl~ itl':i-3ff~1-3't1ti-3tl1rlllJ

't15flffrl'Si'VlfJ1tifJm iliT'lJ1.Irm.b H'I'l'fiftm1'lf 2536. mUJ't1JlilH'Wi' fli'Y.lJ..~tUcVirli'VlfJltifJ lJ't11i'VlfJltil.l
'U 'U ~ q U tJ


