
.
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I • 

"" ..... "" "" !II
16fltYl'.iUll~~1'U11)tllllfltl1"6~ 

• • II II 

tI<> '" "I "o<i " " 1UO1'J ffmn1flmrn Ut1::~1U1~tJnlfitJ1'li'fl'lfl1.1 ms1~tJfli'~ij ~1~W L~fl'fl1l1f1UfI11 

I • " 

lflfln'l'Jllt1::~lU 1~tJnlo tJ1,j'fl~1~tJutJfllilu'I11'li'flfi~ij ihUl1lO1'J L7 tJUO1'J n'nu 1'l11f1W~fl'1n'~{ 
u 

O1'Jn'flU1'l11f1W~fl'ln'~{1uihl'UU O1'Ji\l'UUl91flyj~ln{l'Vlfllu lt1ljflfl1J~11~fl{'ll1tJn'flU 

f.lt1~1Jq'YIi\ll~01'J Ii tJuUt1::U1.11.11~~t1~1Jq'YIt'YIH01'JL7 uu O1'JtJfl1Ji'1.1l'YIfllU1t1Uflfl1J~119m{ 

uu1f1111Jfl~ llC1::'YI(jllQ01'J ffn1l1~n11l111.11.101'J Ii tJU01 'Jn'flu~n!U11niiuulilu 

~ ." ,,,d £lI ~ d" £lI ~ 1 ,,,d "I" " 
t;JUtJflm~ ~~IUU 'Hl~flllJUt;fUtJflt11~01'Jl'JtJU1 llJUfll'Hu~ erne 'Hl~n L~Un'1~l1lfl111J11m:: 

fl'Ul'41.1~~~l '\11 i1ilfltJr1J1riflU~1tJ~U!fl~ flU ~::l i1Ufll'J n'i'Hn'1J'J 'Jf1Slll'4'IJ fl~1l'J::'l11n 'J'IJ fl~ll'J ::1'YIfl' 

'I " 1'~ "I "" 1 d Q ~4 £lI '" '"Q Q1UflU1f1~ mn'11J1'JflUflUtyl1l L~~1U91U!fl~ ~Wl\1l'41::01'Jl'JtJU1'l11f1W91fl'ln'91'I9I~llJU1'l11mfl1.1 
II r I ~ 

1U'H trn\l91'IO1'J Ii tJu 'IJ fl~'J::fi1.1i'Uth:: f11Jfffl1l1Un 6 II t1:: lilu1'l11nl~lilUl1U!lUm 'J17tJU'1'1'1 '\I11'l11 

9i1~ '1 1U'I::~1.1~\l ~~Ull9i' urruIitJU1'l11f1W91fnn'~{l'41.111ij~f1~niJtyl1l~.y1lhr,rfll7 tJu i1ill'J:: '1'1'1.1 

f.ltnhL~~ lUfll'J17UU1'l11f1W91fl'ln'91{liluff1U1J1n n't:l~f1~fl~n1.1 ~1~I~flU VflU1111J (2535 : 78) 

m; 11111n~ ~ln,rfll7UU11il'li'1'~'H~nfll'jUt1::fI111Jfl~n1.1tJfl~ i1iihinll:: lumsfllU 1W 11innnll:: 

lUfll'JllOiltyl1lflW91fl'lff91{ 'lJW::l~tJ1nU fl'4~ tlWU01 (2544 : 62) 1~flrl11Hiu~nllw:: 

1~(J1nu1U~~'H1J1(J'YIHfll'Ifffl1l111 iltyl1lflfl11fll7(JUriYfll~6'Htj1tJ i1ifltJlflli (JU ,rfll7(JUi1in 

lV01n''YI1.1'YI1U'Hi6n'11J1'JflI7(JU flAA1tJ91UlV~1lt1::'I1flli tJUih~91fl91~ i1i~9i61'111f1W 9'1 fl'1 n'91{ 

tlnll'J:: ms 'Hit~ 01 'In'flU1'l11f1W~fl'ln'91{' u\]~'uu ff1U 1J1fl~:: 1~'H 11~ ~tl l'llU 

~1Jmn'i1Jll'j:: n'1.1fll'jW1'111f1W91fl'1n'91{iull'j::f11Jfffl1l1U~ 6 1I;i~ 1~(J~'ll1Ufl'1 n'91'j 1~ 1'J6 tr~~l 
~ 1/ I " 

~lfi(J'J91 (2544) 'H'I1~~tllitJU1'l11mU91fl'1n'91{i'Ull'J::f11Jfffl1l1UYi 119i~ l~tJ~~l6 'Jtl~l;tl (2524) 

" .
'H11~~tl1'111f1W91fl'1n'91{i'Ull'j::f11Jfffl1l1Un 6 u;i~ 1~(J'Jfl~fl'1n'm1~n6 nue ien''YItJl~iflJ (2538)

u 

ri1U ~tl'H~ tl9ltlyj~ln{~1'H i'm::~1.11l'I ::f11Jfffl1l1U~ 6 iJ~ i1il'41.1~n'i' Hlilufll1l1 1'Y1(J~~l'H'U11 

fll'JlitJ'Ufll'In'tlU 1~tJ~11lli1i'Aff~ln'i1J~liuUlilut;Ju6nt1H1J1fl11nu,,::v~'lJ1~Uflt1Ul'YIfll Ult1v 

~~::n'11Jl'Jf1'll1(J1M'ln~01'j Ii tJ'U i A1tJ91U!fl~ 
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~\JYI nurmneuflWYlfI'lffYl{'\ItlU'I'moU\Jri~lffillfll~ neu1'VI tJ1f1'lffYl{LL~::1 'VIfl1\J1~V 
~ ~ 

(2535 : 5) '~lff\JtlLL\J::'Ii\JYltl\Jfll~fftl\JflWYlfI'lffYl{~~U 
~ ~. 

1. 'Ii\J'VI1J'VI1\J fl111l~ 1~1l 1~\J 'Ii\Jil1fl111l~1~lln irmi tJ\J'~li uuuuieuLL i\'11l11~\J.. .. 
~ . 
~\J! 1\J'\J fllnllfl111l in1J1J'VI1i tJ\Jnfh~~ ~::fftl\J 

~ .I I ~ ~ d fJJ A ,.~ ~ 
2. '\J\J1ff\Jtl1\Jmll''I11l11J\J'\J\J1~tJ\J11\Jtl'l11 'I11l9f~fl1~1~1l em 

2.1 rm'l~'\Jtl~ ~i ~ 1~\Jflln'W1tJ11lil1~ ~~1~\Jnhinll1l1~~th::ff1Jfll~W'~.. 
ff11l1~flff~ tJ1~\J \J11lli~ ~1l'~ 

2.2 mr'~1tJm'Vi'\Jtl~~1~tl~LL~::~tl~1~ '1 hWfl11tJ~tJ\J1flttl~'lhtJfi~~lfl'\Jtl~~i ~ 

1l11~\J1tJlinll 'I1itl'\Jtl~~l~tl~lm::~tl~H '1 

sJ cu QI tI QI dOl d 1""" " '" .. AI2.3 nu, 
'ltffqj~fl'llW 'I1~~~lfl'VI\Jm~tJ\J ~1~ tJ\J1fll~ 'It'\Itl~~H 1lJm'Vi~1~tl~ . . ~ 

LL~::iYtl~l~ '1 LL~11~tJfl1~::1~\J~tli1JltJfll~'~ffqj~fl'llWLL'VI\JiY~~1~ '11'11lhir\J 
t' " • I 

3. 'Ii\Jff~ tJ'I1 ~flfll~ fi~~~ 1~\J 'Ii\JVifl111~:: irmi tJ'U'thtJn\J ff~tJ'I1111inufi~lh~1fl'h . 
fll~fi~tJfl~' \J 1tJ~YI~ 'VIq'll~ 'I1itlflt) 1Y7tlff::~1fl'\J fll~il1 1tJ,en\Jfl i'

~

~~tl 1tJ 
~ . 

4. 'Ii\JNm;fl'll::flnfl1\J1W 1ijtlirmitJ\J1,r1'~i~'I1~flfll~fi~~~LLi\'1 irmitJ\J~ 

ff11ll~flil1~YI~ 'VI q'll~ '11 i tlflt)~ff~tJ 1l1Nm;fl'll::rmfi~fl 1\J1\J~11~'\J1~tl , ~lii~fll~fi~m'\J1 ~1 
.d ~ '" ~ '" ..,.
9f~ muunHfl'VI fl'll:: ~ 1m11J1JHfl'l1 ~~ 1fl1J'VI1~ tJ\J 

" , ., tI I 

5. 'Ii\Jil1fl111lflil'l~tJ~:: 1tJ'ltu'\J;1iY1tJ~:: ~11\J , \Ji'1t1V\J n1ntJ1,rtl~1~ \J 'Ii\JVi 1tJ~ 

~1m'\J' ~fflll;'U'6n1J1 ~'VI6i1qj'l11 '11 itlii~m~ll~,jfltJ~ ::ff1J'\J;1iY1tJ~::~ 11\J 

6. rrmlseiiluN~ fltlfll~YI~1~fftl1Jfl111lffl111lff11ll~ fl'\J tl~ir m; tJ\J111J~ ~ '1 
et'd ~ 1'J! ... 1' d "" QI ~ ~~tJ~::ff~fl'VIYl~ .J'I1~ tl 1l1~tJm::1J1\Jfll~1~tJ\Jfll~fftl\J ~::Yltl~fftl~fl~tl~fl\J't'Jfl'\I\JYltl\J 

i1~ ~oU\J i1fll~' ~fl tlll~11Y1tl{' \Jrm1i tJ\Jrmfftl\J flWYlfI'l ffYl{ 'Ai1 irflfll~fffl'll11ff\J tl 

.. d 1'" I ~ d. d'QI 0' d '" 'J! '" fl111lfl~1'I1\J 1 1'1t\J fI'~1~~W YI~'Vi~'ll'Vi\J1i (2538 : 13-14) llLL\J1'V11~fll~ 'It 5 LL\J1'V1HPl1tJfl\J 

fltl ,en\J fll~fftl\J9itl1l1ffill fll~fftl\J~ltJ'4flfl~ mUYlfI'lffYl{ir\J 'VI\J 1fll~ rmfftl\Ji'1t1fll~fffl'll1 
4 tlsJ 4 d' 4 "" .d ~ I ~ .Q oQ tI 

flWYlfI'lffYl~ ~1tJfltlll'Vi11Y1 tl~ fltlll'Vi11Y1tl~ \Ji 1\J::'VI11J\Jff1\J'I1\J ~'\J tl~1'1t1flW YlfI'lffm 

1. fll~fftl\J9itl1l1ffill fl1 '~1 tJmmmh1~ ~1tJ1l1,en \J fll~Nm;fl'll::i'1t1flWYlfI'lffYl{ . .~ 

1~tJ 1tJmmllViil11l1,en\Jfll~fftl\J9itl1l1ffilluhjfl1~~::a~\J1tJ~ 11mlln~ln~ tl~LiittJ~l1~1Jtlfl'~ 
"" I"

irmitJ\J'VI ~ 11J11ti1Y1tl1Jir\Jn.. fl'l1 i tl H~lvi 1ir\J 1l~fl1~ ~::a~\J 1ihuru11 n ff11ll ~ flti ~;1~~,rtlH~'Vi~1~ 
tI tI ., I 

o II QJ do 4 ,,,,,,, 4 QI d oQ 4 d , '" '" ..,.
'\Itl~fllYl au 'Vi ~ tlll'VI~'lt11 \J:: 11\J1 'VI H'I1~ tl '11 '\Jtllff\J tlU\J:: 111 tl\J ru~ tJ\JYI nuN~l'Vi tl'VI ~::'lt1tJ '11 urn~ tJ\J 

fi~l1 r:1 ~'VI6i1t:lJ'I11'~tlth~ flfl~tl~ 
u .. 
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2. fl1'HH)'U'lltJ1Jflml rns '~m)1JVi';lL~O{'urns ffO'UflW~ff1ff~{I~'U 'lltJ1Jflflll ,~,~ 

iil\l~ 'U1~ \l::U1fl 01JVi11~ O{1J1ffO'Ulll1'Ufl111~tJ'l erm'l~ 1'Yi'l1::fl11~ 'U1Jflflll~ii'Ul1'U1l1iY1flqJ' 'U 

ms (1 tJ'U msffO'U~'~ 01\l'H1~ ~ '~1J1l1'l11l1'U' ~ 1~tJflO1JVi11~0{'l11tJffO 'U ~11~'U ~0~iifl1'l11~11~'U 

rm,~,r~ff1J~ff1'Uti'U1tJ'll1m1Jfl1'lli uurru ffO'U,,r;l m01\l\l::'~urns ffO'Ulffi1Jfl1'l Ii tJ'U... 
" . 

fl1'lffO'U' 'Ui''Uli tJ'UtJtl~I~'Yi1::111.,r0.yhjmitJ'U '~'~1J1li tJ'U , ,rirmi tJ'U '~ffmn1111::.yhn\lm'l1J 
" .

1~'U 'lltJ1Jflflll \lltlfl 01JVi11~o{ ~tlilW::'ums ffO'U 'lltJ1Jflflll Ufl1'l \l::1~'U 1il sunsuliii li1~'U 
" "1 " 
,j'U~0'U' 'U msU11rru 01\1O'H 1li i''lfJ1J~llO'l\l'U;11'U::11'U 1l11~fl1'ltJ '1 ::~tl~11~1tJ 

3. flf.U~ff1ff~{ir'Ul1'U1fl1'l il\l~,j'Uii 1tJmm1Jff1'Hi''UflO1JVi11~0{~'~ 'Ufl1'llft'U 

ltl1J0~1J1tl1J1tJ' 'U VIO~~ 1l1~ ii~~ltl1JflW~ff1ff~ {1111::~ ,~, 'l1l11~flf.U ~ff1ff~ { lllfl1f ~mft f)tlltl1J~ 
" . 

iin1f)'H 1ff1'l ::lfitJ1ti'Ufl1'l1Jm;tlil::l11~flt.U~ff1ff~{ 1'l1'U msfl'lfi1'U 1W rns fl~'H 11'H~~1l'Hi f) 

~'l '1 tlff1ff~ {~ii '1 ::~'U~ 1'H1J1::ff1Jti'Uirmi tJ'U irmi tJ'U ~f)1\l \l::ii 1f)fl1ff' ~tl'tiflil::111~flW~ff1ff~{ 

fl1'U~ti'Ufl1'llft'Ultl1Jflf)1JVi11~o{ ~ll f)~\l'Ul~'Ufl1'lltJ~tJ'U'U '1 '1 tJ1 rnsm '1 Ii tJ'U rm fff)'Uvtl'tlo1~'Hd ~ 

4. rnr fff)'U1'tf1fl1'lfftlil1flW~ff1ff~{ 11'U 1fl~~ 'Il1ff'U'\l1111::1~'U'il~1tJflf)1JVi11~0{ 
, ~ oJ 4 ,"...... ," ... .. ~ .,j 4' ,,~ 1
~f)tl11'U1'H'U~flf) rruneu 'H'Um'ltJ'U 'tfflO1J'Yi11~mllJ'UlmO~1J0 'Ufl1'lUtluqJ'H1 ~tJl11~
 

... ~... ~ ... .." ... .. ~... 4 .1, 1 ...
1'1 ~ 1'1 tJ'U 01\l\l:: lu~ffO'U1'tf1fl1'lfftlil1flW~ff1ff~ 'l~1tJflf)1J'Yi11~mIlJ'U1'tf1l11 Otl'U'U 'U '1 ~1 '1 tJ'U 

1'l11~ enft11fl1'l \l::ii 1~ qil 'l::ff~ fll'rif)1ffi1J 11ll:: 'U til tJfl111Jfl'l '11'U tJf)'l l11~fl W~ ff1ff~ {~ii rn '1 ffO'U O~ 
" .

''Ui''UlitJ'U~l1JtJtl~ 1'ltJfl1~'lM1 1\ll1VilqJM1'Hll1tJ '1 11'U'Uliii~tlilW::Vlll11tJfl111Jffl1J1'l(J',r 

irmitJ'U11m1::l11-rif)11~U~'Ufl1'lI;j tJ'U 1ilr Um1Jff1'Hi''Ufl1'l ~~~1'U fl 01JVi11~ 0{'Hi su-U~tl~1J 

irmitJ'U',rii1'lltJ~l'U'Hif) 1m ~fl1'lI~tJ1ti'Ufl1'lI;jtJ'U 1tJ'l 11m1JP!'~ 

5. flO1JVi11~f){''Uj1'U::~I~'Uff1'U'Hd~'U0~1'tf1flW~ff1ff~{ fl1'l~\l::~ff1J~ff1'U 
... 1-1 ....." ~ oJ ...... .. 1 , ~ ~ ...I I

fl1'lI'UtJ'U usUm1Jfl f)1J'Yi 11~ f)'lI'U 11lJ'Umu 'H 'U ~'U f)~'lltJ1'tf1flW ~ff1ff~'l ~ tJ 1Jlu~ fff)'U IlJ'U1'l11 

" 
lftOtlir'U 1'11~11~'U ~o~~~, ,riifl1'lfff)'Ufllil1flO1JVi11~f){Ull::fl1'lI;jtJ'U 1'lhurnu'l 'U'l11~fftJ~1l1 

" .d" 0 ~ .:, V.::s ci " QIQ,I 

urn '1 'Uo~fl1'lli tJ'U' 'Ufllflli tJ'Uir'U '1 'lf~~f)~\lltl~'Uf)'Ul'U~I'U f)'H1 'H1JlltlilW::l1~ff1J~ff1'U L'U1tl'U 

ti'U'H ~tlff~'lfl W~ff1ff~ {\l::'l11tJ',rirmi tJ'U Ln~fl111Jl.,r1' \lfl111Jfl'l 'l1'UtJf)'l'H ~tlfl1'll11~flW~ff1ff~{... 
11....1 ... 1 .4" 1..... ...... .4 '" ...~'l'U'U rnr L'UtJ'U tJ'l urnu L'Yif)UtliJqJ'H'1 \ll1tJflW~ff1ff~'l1J~'l~~'H1J1tJ1'Yi f) 'tfm::'U 1'Ufl1'l L'UtJ'U 

'1tJ'l11m1J ~o~ \l::'l11tJ',rirmitJ'U";WJ'U1fl111Jfl'l'l1'UtJf)'l l11~flt.U ~ff1ff~ {Ull:: ~1l'Yi IIf)tJ '~~fl f) 
" . 

irmi tJ'UiiVl'U j1'U111~~1'U fl1'l L;j tJ'U 1tJmm1Jfl 01JVi11~f){li01\l \l::fftlil1~ f), tJ'~ 'U 'l::~'U t'{~ 
". . 

fl1'l1~tJuii ~tlilw::liu~tl~l~ti'Uirtlfl1'lfftlil1li'~tlft11''U .,r1~~'Ufl oirmi tJ'U \l::~o~ 
... ...... .." 1'" 1 1 ... ... .. I ..i ....1 oJ ~ ......1'1 tJ'U 1'tf1flW~ff1ff~'l ~1tJ~'U Lf)~ 'ltJ 'tfLl1fl 'U lltJfl f)1J'Yi11~ f)'l'tf1tJfff)'U l1'Yi~ 'U1'U'U 'lf~ IlJ'U1ti 

fl1'lli tJ'U~'~''l1tll'l Ul1J1'~' 'U tll'l fff)'U mi1J' 'U '1 1tJ1'tf1 ,~, 'l1tll'llffi1Jfl111Jf~1tJtll'llft'Ultl1Jti'U 

flf)1JVi1L~f){'H i f)tll'll;jtJ'U1tJ'l 11m1Jfllil1flf)1Jn11~f) { 11~irmitJ'U \l::LitJ'U1'tf1flf.U~ff1ff~{ ~1tJ 
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1 011'" .... 1 1 '" Q .4 " " ... '".. 1msnuunurnn 'U lUJflV1JVi1l~V~'lf10ffV'Ul1JV sn ~m1Jfl111J~V':)fll~'Yl~::l~0'U 

l'Ylfl1'U 1~VflV1J~1l~v{,f10ffV'U (Computer Technology Assisted Instruction l1;V 

... '" Q ..... """.... " .1 Q Q ...... :: .1 dl
CTAI) ne 1.J'Yll~ 0'UflV1JVi1L~V~'Ylr~p~Off~WU'UffV'U .. 1'lf1flW~ff1ff~~ ~::~1.J'lf'UJJ~::fl1Jfffl'l:ll 

i1~ 6" ~.:)ijfJWff1J,j~ 10 tJ~::fll~1l~::vd1'UltJ'Uv.:)ml'U~~ (compact disk) ~iio'Uff11Jnfl 1~l~0'U 
1 011"~ ~ .4 " "'"Q ..1 ~i'l10~'ULV.:)~nOfl61JVi1l~6~ l1JV ~f1 ~~11Jfl111Jff::~1f1'U6':)~l~(J'U 

1~(J..t1 1ihs 1fti'U11 fl61J~1l~V{,f1(Jff6'U 111J1(J{l.:) fll~~ 1Lfl~ V':)flV1J~1l~V{1J1 i ~ ... 

lrl'Ulfl~ v.:),f1(Jfll ff6'U II'Yl'U ~fl1 ~::ff6'Ul,i V1111'lf1~10~'ULV':)~~:: i ~l fl~v.:) flV1J~1l~ v{~ 1(J'YlV~1'lf1 

1l'Yl'Ufl1 (H~':) m~0::1tyty, 2527 : 41) ~~v~i.:)ijflni~'U11tJ~llm1JflV1J~1l~V{1~(Jfll~~1 
t ... 1 .:I I ~ Q,I d Q,I.:s I ., tI 

ff1'UlJ~::f161.J'UV':) mr 1~ (J'UrmffV'U l'lf'U 111.J1.JHfll1 ~ll~:: mm ~ffV1.J 'If.:)1J fIl~ (Jfl11 fl6~ ff1l1~ 

i "" "'" '" '" "1 Q .l oJ iQ .. Q(courseware) 1J1 ff 1 ~l~(J'U~::l~(J'U1.J'Yll~(J'UflV1JVi1l~V~ ~(JflV1JVi1l~mlff'Um'UV1111'lf1'lf':) 'U 

t1~ ,,j'U ~::vdi'U 1tJ~111ir.:) ff611~::m 1~f1 ff11J1~ flfI11Jtl1m1Ji'1.Jfh~V1.J ~ 1f1~l~ (J'U ~~ 1~tl1~ 61.J 

ll~::llff~':)H~fll~l~ O'U i 'U 1tJ'Uv.:)'Ii'V2J~i16'Um;1.J1 ~llti,rfll~(J'U ~1f11.J'Ylfl111J'UV':) 'Uii'l:lj1 'lf1'U'Un 
II 

(2532 : 8) m;'1111~fll~ i ~1.J'Yll~(J'UflV1J~1l~6{,f1(Jff6'Uir'U ff11J1~fI~::,f1(J't;' 1~irfIl~ (J'Ul~(J'U i' 
II •• 

~1(J1'lf1'tJ.yj~::,j'U~V'U flV1J~1l~V{~::'ti111,r1.yjm1Jtl1m1Jl~V1~irfIl~(J'Uijfll~~V1.Jff'U6':) 1'U 

'::1111':)~l~ (J'U Vdll~::ff11J1'fli1v'Umi1.J1tJ~'10~::1t)(J~~~1'U1J1 11;Vff11J1'fI1~rm'fJflfl'Ullti 
II II 

irfIl~ 0'Ull~l'Ylfl1'U 1~VflV1JYi1l~V{,f1(JffV'U1'U fll'1~(Jij ~::ijfJW ff1J,j~1l~::fl111J ff11J1'fI~.:)ij 
II • • 

1. irfll~(JUiUtJ'::fl1Jffmnil.yj 6 ff11J1'fI.yj~::li16f1l~(JU1.J'Yll~ (J'U 1~m1Jm11Jff'U 1~ 

.4 01 1 '" ...."".l ... " '" 
lViVfl111Jff::~1m 1~l' 1 'Urrn rs (J'Ulm::~~ ':)f11.Jfl111J~ 6.:)fll' ~ 1'Ul'U V111'Yl~ V.:) rmrs (J'U 

o Q,I ... I tI Q Q 1~cI tI.:s 
2. rmflll1U~1~~lJ~::ff.:)fll'lf.:)Vit:l~m'1J 'lf11i rns l' (JU~11J 111.J1.J'UV':) m'1J ff~~ 6,:) 

ll~::fl'Ug'U '1 Hff1JHff1'Uti1.Jfll,ti111'U~1~~tJ'::ff,:)Tll~':)Viq~m'1J1l1.J1.J'UV':) l1JlflV{ 

i ".... '" ... ~ ..Q

3. m::1.J1'Umseeu 'lf~1111.J1.Jfll'ff6'Ull'U1'Ylq'l:ltlfll'isO'U t 'UV':) fffl'Ul'UV' 
• II 

lVi~ 1::LrI'U~1111.J1.J.yj1~fl111J1htity1'Ufll~lffi1Jll~ aunems'fJflfh9f1 '1 'til1~~l~ (J'Uij 

fl111Jm::~v;vf'U fff1.:)fl111JtJ,::..;1.J1~'::1111':)l~(J'U '~~i unu l~ (J'U~1~n~l'~1Jlfl 
" ~ .... • .1 I "1".... Q .. oJ i"4. VVfIll1.J1.J11'U1~6i'l1(J11~f1fll~~6lJ~::ff1'U ~::1111':)~ 'lffl1.Jfl61JVi1l~6' 'If.:) 'If 

Q,I 0 Go' .4 

11~f1fll'ff1flty ne 

4.1 ~1J1YtyltJff11J1~fl1.J6f1 '~11ijfln'ti1':)lUtJ'::ltl'Yl 1~ llff~':)ffm'U::Vif61J1'U 
• II II 

f1n'ti1.:)1'U 1~(Jfll~ltJ~(J'Uff'UV':)~1Jffty1tJ ;r'U~6'Ufll~ li16f11~i1.J~6'U lVi~ l::,rfll~ (J'Ui'U 

tJ'::fl1Jfffl'l:lli1~ 6 ij'::~1.Jfl111Jff11Jnfl 1'Ufll~ 1~fl61J~1l~vfl~1J1f1,rfl 
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4.2 m':i~~':i:::fJ:ah:l'Ut:I'I~1tlnll':i':i:::'l1-h:l'U':i':i't1~ ':i:::fJ:::,..jl'l':i:::w:h'l~1tlnll':i 
lit I 'j/ Q cr'0'l" 1" • ,,,.

lmJl:::ff)J L'\.Jnlmff~'I~HUH\.J'Yll'l'l1'\.Jl~t:lflt:I)J""11~t:I':i'YllL'l1ffl)J1H)m'\.J'Ut:lfl11)J~H ~ ~'IlfJ 

4.3 ~1tlnll':i m .... ,j'l m .... lfl~t:I'\.J''l111~n''\.Jn~)J'Ut:I'Il'Yl'\.Jl~'\.J 1'lf'\.J nth 

iMifJ1 1~'\.J 'l1 ~mi4t:1f111)Jff'UlfJ~ l'UW:::1~ii fJ'\.J n'UfIt:I)JVi11~t:l1 
" d 

5. fJru~nllW:::'Ut:I'Il'Ylfll '\.J 1,,(jflt:l)JVi11~t:l1'lf1fJfft:l'\.Jii ffl)Jl':ifJlil' M'~"ff)J()'Yl~' '\.J 

Q,l "oQ4CS' a" d 'I Q Q cr' " nun fJ'\.J ~'I'U'\.Jll":::ffl)Jl':ifJff':i Hl~~fI~'Yl~~t:I'\.Jm':ifJ'\.J L'\.J1'lflflru~fflffm ~".t:I~ ~'\.Jffl)Jl':ifJff':i 1'1 

rru fJt:I)Ji''U~t:I'\rniifJ'\.J' '\.Jm':i'~l'Ylfll '\.J 1,,(jflt:l)JVi11~t:l1'lf1fJfft:l'\.J l'Ylfll'\.J1 ,,(jflt:l)JVi11~t:l1'lf1fJfft:l'\.J 
...... ..... •1 ~ -='1'" ..l ~.......l ,,'" '" ,,'"
1'lflflW~fflff~':i':i:::~'UlJ':i:::fJ)J"nllllJ'Yl6 t)1'1~1~fJ""\\I'\.J l'U'\.J ~:::1'\.J'\.J rmu fJ'\.J'Yl~l':ifJ'\.J ~:::ffl)Jl':ifJ 

lifJ'\.Jfl~~1fJ~'\.Jlt:I'Il~fJ '1J~ln~'lf1'111"1 1l~fl1ffl)Jl':imhl'Ylfll '\.J 1,,(jflt:l)JVi11~t:l1'lf1fJfft:l'\.J 1tJ'lf1fJ 
" ." 

nnu''\.JM't:I'I'~ '\.Jt:ln~lniil'Ylfll '\.J 1,,(jflt:l)JVi11~t:l1'lf1fJfft:l'\.J"hi\\l'\.J l''\.Jnl':i1~fJii~:::rrnmo'l ~1~'\.J 
. " 

U'\.J1'Yl 1'1 ffnll 1''\.Jm':i~~~'U'YllifJ'\.J''\.Jffl'U11'lflt)'\.J ~ ''\.J1tJll'U'Ul~fJ1n'\.J 1~~t:I' il 'Il'\.J1~fJii1~ 

til'l1'\.J~fJw~nllW::: (specifications) 'Ut:I'Il'Ylfll'\.J 1,,(jflt:l)JVi11~t:l1'lf1fJfft:l'\.J':i:::~'UtJ':i:::fJ)Jflnllltl~ 6 

li4t:11ft'\.Jm':ii\\l'\.J lC)1t:1~~11111'Ylfll '\.J 1,,(j flt:I)JVi11~t:l1'lf1fJfft:l'\.J1'lflmU~fflff~1':i :::~'UtJ':i:::fJ)Jflnlll 

Q,I .-:!!l QI 4 Q " " 
'U'\.J .... '\.Jjl'\.J 't1'Ylliffml'lf 2544 m:::'Yl':i1'1ffnllllim':i 

5.2 til'l1'\.J~1~QtJ':i:::ff'Ull~'I .... ()~m':i)Jll'U'U'Ut:I'Im1)Jffmt:l'l1l":::fI'\.J~'\.J ~ 

(Armstrong et al, 1962) ~ff)J~ffl'\.Jn'Um':itil'l1'\.J~1~QtJ':i:::ff'Ifll~'I .... ()~m':i)Jll'U'U'U t:I'Il)JLnt:l1 

(Mager, 1962) mh1flt:lm':itil'l1'\.J~1~QtJ':i:::ff'lfll~'I.... ()~m':i)J'Ut:I'Im1)Jffmt:l'l1l":::fI'\.J~'\.J ~ ihY1'\.J 

ilreneu 4 ff1'\.Jflt:l 1) ~m:::ih'l1;mrmifJ'\.J 2) fil~':i:::tJ .... ()~m':i)Jm':ilifJ'\.Jr 3) ~'I~fl1fft:l'\.J 
" " 

1M'irmifJ'\.J (l'\1t:1'l111m:::1~m':i) lff~~ff'\.J'tJUn'1 4) 1~m':i1~~"m':ilifJ'\.Jr (.... ()~m':i)J) 'Ut:I'I 

irmifJ'\.J t:lvHih:::'U'Un11til'l1 '\.J ~ 1~QtJ1:::ff 'Ifll~'I .... ()~m ':i )Jll'U'U'U neunn t:l1ijff1'\.Jil ':i::: mJ'U 3 ff1'\.J 

~'Iif 1) ffm'\.Jm':iW'l1;t:ll~t:I'\.J1'U 'l1)JlfJtl'l ,rt:lfl11)J~til'l1'\.J~fl11)J~t:I'Im':i'Ut:I'Iffm'\.Jm':iW'l1;t:I 

l~t:I'\.J ''U~~11;j'\.J 1'\.J nl':i1~~"m':im:::'tilJ'\.J~'ItJ':i:::nt:l'U~1fJ ilqj'l1 1'l1; al ~'Yl6 lfl~ t:I'Ijjt:l'l1;t:lff'IVi 

til'l1'\.J~ H 1~nl':im:::'til ''\.Jm':i1~~''1~t:I'\.J ''U~H ~ ~'Itil'l1'\.J~ 'M'm:::'til 2) .... ()~m':i)J'Ut:I'I 
. . " "4 404 Q d'j/d 0 QI 4d Q "d 

~l':i fJ'\.J 'l1)JlfJm mnu ff~'I t:lt:In'UtJ'I.... ()~m ':i)J'Yl~1 ':i fJ'\.J m:::'YllmfJ'l1"'Inul':i fJ'\.J ff'\.J "1~ "'111"1 'l1 ':i n 

I d" cr' 4" .:i 4 cr'.d QI'

':i:::'l1 1Hm':i'Yl~fft:l'Um':i L':i fJ'\.J1 3) LnWerI 'l1)JlfJm 'Ut:lfl11)J'Yl':i:::tJ'l1 ':i mmUerI'Yl ~:::fJt:I)J':i'U11 

o ~ cl' "0 QI 0~ cr'''4 111" rm m :::'Yll'\.J'\.J l'U'\.J 'Yl .... t:I ~'Ut:I 'Ir-Jnl'l1'\.J ~ 1~QtJ':i:::ff 'Ifill"::: r-Jl':i fJ'\.J 'tJnaufl1':i'Yll 1~ 

" ~~fJtil'l1'\.J~ 1~QtJ':i:::ff 'Ifll~'I .... ()~m':i)J' '\.J rns 1~fJii' '\.J ~nllW::: ~ff)J ~ffl'\.J 

':i:::'l1 1Hnl':itil'l1 '\.J~ 1~QtJ':i:::ff 'Ifll~'I .... ()~m':i )Jll'U'U 'Ut:I'I m1)Jff~':i t:I'Ilm:::fI'\.J ~'\.J ~ n'Ums til'l1 '\.J~ 
" 1~QtJ':i:::ff'lfll~'I .... ()~m':i)Jll'U'U'Ut:I'Il)JLnt:l1 ~'Iii 
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" ... .,j, " 5.2.1 iHll'Um'HUl1'H:l1.:JV'U 'lI (n,nnm) 

... ,,'" " 5.2.2 'Vlq~n'j'jlJ'lIV.:J~l'H1'U (llJLnV~) 

~..cs ~ olCS" tI .it
5.2.3 11imn~FHlm~mJ'U1 (Vl~lJff~'JV.:Jllil::f1'UV'U '1 ) 

5.2.4 LnWcv\" (llJLnV~)" . . 
.:!I 0 tI .:!I Q,I 0 

l'UV.:J ~l1nmmll1'Uflll1J1J'lIV.:JVl~1Jff~~ V.:Jllil::f1'U V'U '1 n1Jmmll1'UfI 

Q,I ... I C\ tI 'I""d".';', 40 ~.:!Itic. d 
1~QlJ~::ff.:Jfll'lf.:J'Vlq~m~lJU1J1J'lIV.:JllJLnmffl1Jn 'lI~ml1'U~'U'UflV(l'VI~::1JVn 111~l~ tJ'U111l.:JV'U 

. " 
V:: 1'J 'Vlq91m ~lJli~l~ tJ'U ~::m ::lilmtJl1~.:Jm~ l~ tJ'Uff'U ,,!f1il.:Jllildri1i rns 1f1FHlm~l~ tJ'U imiN'~ 

. " . 
i~tJ11innlit1111'U~,:r'Ulrl'Uli'Vlv 1~'lIV.:J~t1111'Ufl1~(ltJ'J:: ff.:Jfllm::~l~ uums111'~ l'lf'U 

~ ~..,j. i" , ",,'" ... ,,,.ok ....'I" 0 

"llJVml1'U~ ~'VItJnn1J1mlil::m~il1Jlffllff1'U 111 10 'lIV FmtJ'Uffl1Jl~milVnfll~V1J ~ 9f.:J1~FHl 
~ 

" .
i~tJm~lilU1J1J1~FHlm~l~tJ'U\ln~v.:JhjU'vtJn118 'lu 10 ~V" 1~QtJ~::ff.:Jfll~.:J'Vlq91n'j'j1Jihiiv 

utJn~llJV.:JfltJ~::nV1J'lIV.:Jnnt1111'U~1~QtJ~::ff.:Jfll;r.:J'Vlq91m~lJl'Um~1~tJif1~1ln 

ffm'Unncl'l'1~Vl~V'U''lI (llJLnV{) : lrtVt1111'UfIi~'VI6m'J1J1mm::nnil1J 
, 'I" " lf1l:lff1'U Il1 10 'lIV 

",,'" fI'Vlq~n'j'jlJ'lIV.:J~l~tJ'U... ,,'" (llJlnv~) : ~l~tJ'UffllJnmilVnfl1~V1J... 0 '" 

.cu:::! Q,I 41:1" tI ';'.JQ,I i 0 

11im~1f1FHlnnl~tJ'U~ (Vl~lJff~'JV.:JUil::f1'UV'U '1) : 9f.:J1~FHl ~tJm~'VI1U1J1J 
~ 

" " ",'" ''I "LnWcv\ (llJLnm) : \ln~v.:J lJ'UVtJn118 1'U 10 'lIV 

'1"QI olCS .q" tIC\

5.3 m::1J1'Um~ffV'U 1'lf~1111J1Jm'JffV'UU'U1'V1qllfJm~l~tJ'U1'l1V.:J ffn'Ul'Um 

fI .c6d~.d GIl'': 
lff'UVi f1tJnv~UlJ'U (Gorman, 1974 : 410 - 437) 9f.:JlJ'lI'U~v'UmlJm'Vl'VI 1 f1.:J~V tJ'U 
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. ~ ~ 

~1U1J1J0l'1t'l'fl'\.Jiiijmnvn,'Jl'\.J0l':i11':i::Qn~1~~,'Jii 
'" , ", ttl tI I 

,j''\.Jfi I U11t'l'lJfl fifl ,j''\.J'Ilfl,'J0l':i~W'\.Jfl111Jrl1~flli1mnfi~11n'\.Jl,rurl 

umiV'\.J mVl1~,'J \J10~fl1 n1""lJfl1~q1l':i::t'l','Jfi''IlfNm':it'l'fl'\.J 1 1flVWUfll\JlJul{1 

~lJ~ 2 fi1l1'\.Jfl1JtlJl11 fifl ~lJ~fl1 \J::Un1JtlJl11~lJ1J1l,rumi UlJll~1JtlJl11 
-, "• .... 11 .... ~ ~1 ,1 1" :11'" ... ~ I ..1flU11i "fllm1Jl1'1Vlt'l'lJV~ mW'YIl1JlJutlJ'Yil'll'\.J flfJ~V~t'l'Vflfl(1fl,'Jfl'U1~QU':i::t'l','Jfl'llV,'Jm':it'l'v'\.J 

tI , '" I 

,j'lJfi 3 l,ru~1JfYl1l flV 'IllJfiflllllfl1vmt'l'1,rumiulJ~v:ut'l'lJV,'JYlv1JOJl1l 
~ I 4:1f ~ 0 " JI"4 d iJ ~"Q Q

'\.J'\.J mn1flflllllJfll7 ~,'Jfl1m1J1l1Uft:: 1 'H ~1':iU'\.J~V'U CJf,'J1'\.Jmmn1JflIl11lJ~:: l'tIl'YIfllJflm':iIt'l'71JU1,'J 
~ v 

~ .oS .... 1 ..." ,,~ ....,..... 1"". . 1:11"'''' 1lll'\.JlmV,'J1JV umrneunnu U~,'J~C1OlmnlJtlJl1l'llV,'J'\.Jfll':iU'\.Jflflm7'UVfl l1111l'll1'Y11 ~fll'ViU~ fl 

'Hifl'Un'Vii fl~V:: 1'1 
~ ci ~: 4 ~ d ci ~ & Go',l l' 1"

'Il'\.J'YI 4 Hn"1l'l '1 flV 'Il'\.J'YIfl1 ~::fJniJtlJl11'Y1flC11Uflft,'Jn1J'Il1J1J1 l11JlLClZ 'H 

Um5lJ'\.J1Jnu~iJ\l!l1 11su1 f)1im'11~1J l,rmJlJihijl1':iz ff'YInfll'Vi 1fl urns It'l'i 1Jl~':i ~Ln'\.J L~ f)1J 1'1l~ri1tl\l! 
~ " 

1'\.Jfl1':i t'l'f)lJUft::~f)'Un~'U 1~r 111'1l1u~1J\l!111 1~~L'wu~ 1fl ~1LnlJ~v~1JnYlv 111l1~v lti'lllJ~m1Jij\):: 

fl1liJ1J~'\.Jn-jlfll \'l::'Vif)1 \'l 

'" I " , 

'Il1Jl; 5 1fl~ft fif) 'Il1Jfifll~':i1\'lt'l'V'U~-j1Ufll5UlJ~::'U':iHJ1~Ql1':i::t'l'~fl'llV~ 

m':it'l'v'\.J~fl1fi"H1Jfl 1 1'l1~V lti 

" m'1u1Lt'l'lJvl~'UH,j'\.J~fl'\.J'IlV~m7t'l'v'\.Jflwflff1t'l'~{'IlV,'Jt'l'\ll'U1Jri~lt'l'ilJ 

.. .. 1 1'" 1 .. "1 .. .J ~ ...,. .,. " 
m':it'l'V'\.J1'Y1U1fflt'l'~':iUft::L'YIfl 1J au (t'l'1 '1~1J ff '1~1J1'\.JlJ'YI, 2538 : 18) CJf~llllJ11im':il':iU'\.J1 

'" ,'',
U'U'Uti1J'Vi'U~1U~1J1V~ 1 flUllJm':i1~uijl~m':iuueru Vl;ij'lltJ~VtJl;l1':i::flV'U111~1lJ m'1U1ff~fi 

lntJll11i ':i ':i 1JU11J1t'l'111llltJ tJ 11J1i ':i ':i lJUft:: 0171~tYtlJ~mn;uu'YItJ ~~~ll1tJ u 11JU':i u 

5.4 ms11 ':i ::lijtJfl111Jfl1~,'J0l'1L5 tltJUYlft::'U'YIiiuu1,*U'U'U1fl~C1 tY1J'l'YIt'Yl1~ 

m':iL5lJtJOl':imdhYl1,'J '1 flltll1~,'Jm7 t'l'VtJfl11J~ 1~'U':i '1 tIltl11"ltJ1flQ1I7::t'l'~fi''Ilf)~m':i t'l'V'\.J1'\.J 

m':i15lJtJUYlft::flf'Hrlm)'U'U'YIl~ tltJl1i1,'J '1 1,rr-j1Ufll5 tltJUYlft::fltJ~V~1~i''Um':ifl':i1~t'l'fl'Ul14v~~::
• d 1 .,. ".,. 1 . .,. 1 .;, .J ~. .... ~.I .d 

1'1.1111 ':i::t'l''U~Clt'l'm~ tJm7L':iUtJ1J1ntJVm'Vitl~ flnVtJL':itltJ tJL':ifl~~V LlJ CJf~llltJt'l'1tJl1'\.J~'IlV,'Jfl1 

U'U'UOl':it'l'VtJ~lt'l'tJV 1fltl~LCJffl1flUClzm11~V{fl (DeCecco and Crawford, 1974 OHil~l'\.J \)1;0 

" " 'l!nfl~fJft, 2546: IOl) ~1U'U'Um':it'l'VtJ'Ilfl,'J~lCJffl1flL1Cl::m11~V{fl ijW'\.J!l'\.JV~ 4 ,jtJflfltJ 

http:j''\.Jfi


• • 

• • 

(t'~UIlLlJ~~ UGf1G~ U) t'GrtJJ.f1G~~lH1.1l ~lU!1. rtG~L,t\ Ut't~~ Lf1G~L~ 

trtll ~rtll~o.tlSUtitLUrtL ~ Lt'G~ulj~t'GrtJJ.f1G ~tLUtrtllUGf1 (l 

n rniunt'GI\. 
'" 

IlGPrtqw~Urtt trttprtLUti~o.L~rtGrtf\11~LUl;ttLU~rtUL\;J ~Lf1Lq;1.LI!t1~!trtl~9rtlJm!1.1rtll~'tLU .. 
UI GM' L, ULrt~UUHtLUrtUI rtM.JJ.f1rtJJ. ~I Ll\.mI!UlIlt$l,~1 ~o.rtLIA.IA.GMmlltlUrtU11UI UHtLULI!t1 
"b ~ ~ ~ s:r", b ~ " ~ ... • " IA f' ~ 1=1' t'O "b Ip.I I 

~1l~t~rtULU rtJJ.~Lrt U1IA.rtG tLUlLtGtUIlLtrIlJGG tULo.t'GlA.tLUIl~l rtMUH~1 nn tlUrtUI t'GI.6~o. 
o f=" f' 1=P'-7 liP' I~~ ... 0 I I'" ~ k J:7 It) " b " 

L~t'~L~Il~l nn~1U!1.~11~ LrtJJ.~LrtUl~UI;tstunL~UlJ~rtUL\;J (I 

~t'~rtGl.6rt.!,lortD-'L!pIl~lLUG~mll ~mll ~1~~L rtM.JJ.f1!1.JJ. .... .. 
~1!11trtlltlmtLU:::tLlJ~rtULU:::o.rtGJJ.HlA.rtl\. GIS rtGJJ.tLUrtrt1L~ £: unn 

" J:tf,P 0 "f" ~ ... '-7 0 f":: 
rtl GtU [ Gl\.rtLl.6rtLirtMrtrtllt1Urt 
• k Jiil''' 1=1'Jiil' I=l' I'D.. 

u.ru KrtMrtt tul.6()ML UGMI nnunuurrs tul.6()Mm-J~ttLULIA. (l
I .... 't::lJ' fit' I '=" to 0.. . 

t~11~f1GJJ.o.tt1.6 

UL 0. t'~ UGMftL ru i rt~~ nn~lU!1.L~ f1ML ~ rtG~Il~mM~ LrtLi rt~rtGJJ.G~ U rtJJ.:::L rtUl~::: tLJJ.::LM l\1 
.. .. 0 

UG~l~L::o.G~l ftLG~UU-L~U1LUG~m~ULf!GMlrtLtlSrtLKrt~~rtll~IUll.L~~I.6Ult'£! rtG~Lrtt'Il~' 
4 ~ ~ ~ 

f11l~I~LftL G~U f1f1::t~ftL t'LpGrtll~1Ull.~11rtGJJ.::o.~LUG~mrtJJ.l (I. .. 
rtt'~f1~L I!rtL1.6 tLUlLtrtrtlL~t'G 1.6::0. t'lb t'Gl\.tIlUl 
:"t'Ot'OO I=Ptr't::lJ'O" f''' f" 

~ L, rtG~ nn~11A.f1rt Lnn~1 tLUUL l\lm!'.Lo.~::m1L!:4.::tutLUI.6Ult'£! tLUIlk'LGIl~l t Lt'1l~lpG~L~rtll ~,ull. 

t'Gl\.rtGkMrtLtlSt'~LmtLo.~rtGJJ.~~rt.!,loG~ rtGJJ.rtG~rtttu~lJMf1~f1 z ~rt.!,lo 
I 11 I II 

rto.l~$l,HIlG nntlHt'GI\.LIA.::tutLUh::t 
I'D I 1::t't'6 0 

::m1rtu~ tt'LIlGt, unna ur, I rtl\.~rt ULU~I IA. rtGJJ. tLUt'GI\.ISt'JJ.:: tf111l.6trtL I.6I!H ~t u.urtn rna t U tU11 
I'D I " I "k r 0" IA~ p It) J:7 f"'''' ~t'O 

ru t'l!rtJJ.f1o. rtGJJ. tLUGrn tl :::Gt nn tlHUI tLUt'Gl.6rtGJJ.HLd nn tIP.UlUGf1Il~l nn tllA.f1:i2LI\.1LrttLU
l"lA '" Ii' lA 1'& "'1'&1'& b 1'& 1'& 11'& "'1'&1'& '" I 1'& 0.. . 

n Lrtt tuo.!;!rtD-1L!p::o. rtGJJ.~~rt.!,loG~ rtGJJ.tLU~t-JJ.::trtll~!-GrtJJ.l [~rt.!,lo 
4 " I " 

~ tGU.tL!'.IS::I!111S1ISlbl~t'Gl\.rtGJJ. tLUf1f111t~ llA.MLlJ 
I' ru 

..,. It) f" 

1 1 1I 

LIA.:: su tLU r+­0 

I!H~ttLUrtrt1L~... 0'" 

rtGJJ.tLU ~ 

rtrtlL~ 
'" 0 

rtGU.
 
rtt tu~lJMf1~rt 

r+­ 1St' JJ.:: trtll ~t .. ... 
GrtJJ.1 

II 
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" iii9i1'1 '1 1;jWU'U '1 
o ~ Q,I' 0 4 Q,I' " as'. 0 ~d 

4) "11'U'Ufll'j1~UfClfll'jm::'YIl flV '\J'U 'YIfjffV'U ~::fll11'U "m'j1J1ti 

. 1 ... 1" " Go' Go' ... 1 tI 4 d " SId
~H '1 'Ums1~UfCl 11 ffV~fll'lV'Ifl'lJ1~QlJ'j::ff 'IfI'\JV'Ifll'j ffV'Ul'WV~'j 1~ffClfll'j1'jtI'U1'\JV'IfjlHI'U 

" 
1~tJ1'Y1f11 'Ull'lVfI V1JYi11~ v!'tf1t1ffV'Uij 1~fo.Il'l11J:t'lfll'j 1~ tI'UUl'l::'YI'j 1'lJfo.Il'l msil 'j:: 1~'U fo.Il'lfll'j 1~ tI'Uu9il'l:: 

'lJ'YI1~";'UVi 

5.5 'lJ'YI1~ tI'UUl'l::.u'Vfl111J~l~~::1;j'U~1Vmj'j rmn1 'YIt1 ~1m'\Jl;j'U~1m'\JVl'j iln 
d 0 0 ~A 1" I d.d ... I "oOQd 1" a

5.6 1JfIlU'U::'Urrnms 'If'l1'UVtlHl'l::lVtI~9f'llJ'j::flV'lJ~1t1 1ti rm 'If'lJ'YI1'j tI'U 

£>a ~.-i a a • l' .. & a 1"1" ...
1tifllmfll'\Jl1JV'lJ'YI1'j tI'U1Jfll'j'YIH1'U 1Jff1J\!'jW 9f'lffl1Jl'jfI~::l'j un 'If ~ ~lm ltlfll'j nen (menu) 

1~vun'ilqj111~'1~ ijl'll9f'U (Nielsen, 1994 : 25-26) mh1H11fll'jiJV'Iti'Ufl111J~~'Wl'l1~l'Ufll'jl~ 
a 1" , 4 Q,I' 

" . 
4d~ " 

fl1'j urns 11 fl111J'lf1tJ111l'lV'YI'I'YI11J'U1Vflffl'j 11 'j V'\JVfl111J 

5. 7 l~.fll'W~'IUl'l::.fll'Wlf1~V'U 1111 ~ijV'ItllJ'j ::flV'lJ'\JV'Iff9il'l '1 l~Vfffl'l 

fl111J1'I1ijV'U~~'IUl'l::fffl'lUH~'I~~l~ (ff1JoMtI ;'U::~'j::fll'l, 2547 : 22) 91'11;j'Uff1'U~ff,j'lJff\J'U..... . " 
~ 

rm 1~ tI'Ur1~l 'tfl~tI'Il~Vfll'j 1~~V'lJti'lJl'Y1f11 'Ull'lVflV1JYi11\?1V!'tf1t1ffV'Un1l,j'U 

5.8 fll'jtll'U1t1f1111Jff::"1fl l~ffqj1lJ (icon) ~ijvmj'j .nl'lll 1'Y1t1Uff~'IlJ'j::flV'lJ 

~1J ffqj1lJl~V'lJVfl~mlW:: rns ""'Il'U rns Uff~'Ifl111J'WfV1J'\J V'I~1J ffqj 1lJ1 ~tlfll'j nl ~tI'U ff'\JV'I 
.", I 

~1Jffqj1lJlijV~1~~lU1111 'Il~V'U V~1'I1 {jV~1J ffqj1lJ l~V111'fji~ffl1Jl'j {l'YI'j 1'lJ11u9il'l::~1J ffqj1lJij 

"d. 1.... "1· & '1" 1I11 'U rnms'YI1'l1'U Vtll'l ml'l::l~V'Uffm'U::fl111J'W'j V1J 'Urm 'YIl'l1'U9f'I~::'lf1t1 11 ff:: "1fl 'U 

fll'jl~'Il'U 

ff1'UlJ'j::flV'lJ (component) 

11111t1lJ'j::1J1l'lfo.ll'l (processor) i'lu9i 1'W'U1Vitl1J (Pentium) 133 MHz ?'U 1lJ 

'I11l1t1f1111J~1 (memory) 64 MB ~'U1lJ 

11111t1'1i'lJ (drive) aa d 1 ."9f"'jV1J fl111Jl'j1 'Ufll'jVl'U'\JV1Jl'l ... 
.1 1A I32X '\J'U lJ 

I a 
Ufo.I'U1'1~'j1fftl'l (sound card) 

£> 1 ..
'j::'lJ'lJlJil,j~fll'j (operating system) 1'U ~1ff 98 , ME, XP 



14 

. .... ~,.. ,..... i 1"'''' ... 15.10 ~1'U mmaneurrn tlflmtJ'\Ifl'l~ l'tfUtJtJltJ9Il flflmHlrlfffltJ rltl 'tf'\lfl'llenIH 'U 
~ ~ 

. i ,.. .... , . ,.. ,.1 .... ....,.. ,.. 1 ,,..~,.. ,..~ 

ffm1:::mnll'l1'U'\Ifl'l~ l'tf rltl~""\J1I'Ul~::: unn lJ~UCUlfl'llm~ClfnClffl'llfl11'lll'\l1~mmnlJqfl11 1 

111' lvifl~f1l~ tlfl'lli'tJl'VlflIuI(1Vflfl'llvblflfl{'ti1t1fffl'U ~::: ..dl'lm~ 1~'11'U ~~ 'I 

i~tI-rr1 hi ~(1ff'llq'Yli\'ll'lm~ l~ tI'U uu1tlO'l fl11'lli'\Ifl'l ~l~ tI'U~ii~flm~ l~ tI'UU~(1::: 

1'tfl~'11~ '~~lnUtJtJ1rl~(1ff'llq'Yli'Yll'lf1l~l~tI'U (nffij i'tf~....q~""'1ff, 2535 : 22) ffl'l1i'tJ 

~'t']'ll""~ lflinnuIn (2540 : 11) n~11ff1tJ'h ~(1ff'llq'Yli'YlHm~ l~ tI'U 'I1'llltlO'l fl11'llffl'lllHI 

'I": ,.. d ,...d... • ":.1 .... ,.. .... 
l'Urn ~ 'Yl~::: .... uunul'\l1\l'I fl11'll1Clf'llf1~ ~ Inrm 'Yl 1'1 l'Unu ~::: mun'UII(1::: fl fl 'I fllfftlfl11u .... tilmu 

t' • I I 

flVH'lllnn'lfl'ltltJ~::: nfluYi lntl1,rfl'l titJff~ilqjqjllm:::fl'ltltJ~:::nfltJVihit 'tiff~iJqjqjlll ff~'1 esn1'U~ il 
o d .d QI QI ,tJ~ a a <Q <IQ a QI Go' cf 

'\Ifl'lfl11'llffll~ ~Clf'lffl'lll~ \Iff'1lnflU(1:::1~ ~~nmmfl'l'll fl'Yll'l~fl1'Yltil '11 ~ nuuu1rl ~~ff'llq'Yl1i 

'YlHm~l~ tI'U-rr1'il flVl'l'~ nfll'llFj1~(1'~iitll'll~~ff'llq'Ylimsrm l~ tI'U1'tflflWflfflfffl{ffl'l1i'tJ 
J,oI I I • 

f1l~1~tlij'1i'U'I1l!lVi 4 1I'llsn tlO'l fl:::U'U'U'\Ifl'll!m~ tI'U~:::~tJtJ~:::\I'llffm:JlilVi 6 Vi'~~lnnWt" 

UtJtJ1rl ~~ff'llq'Yl i msrru l~ tI'U1'Urm I~ tI'U1'tflflWflfflfffl {fll'll1flQ ihe ff '1tl'\l fl'l rm fffl'U1'UtJ'Yll~ tI'U ......... ...
 
'\Ifl'lm~1~tI'U 

UtJtJ1rl ~~ff'llq'Yl i 'Yl Hf1l~ l~ tI'UlrJ'Ulfl~ fl'lii flffl'l1 i'tJfl J 1 ~fffltJ~11l!m~ tI'U'~us ~ q 

1fl\ltJ~:::ff'ltl~til'l1'U~ Hi~tlfffl~fl~fl'ltitJ'I1 ~nfffl~'I1ifl hi flVl'lh n9ll'll ~1'U ffltltlff U~:::. ~ 

tl'lff'U1 ffltltlff (2531 : 146) 1Mfl11'll'l1'llltl'\lfl'lUtJtJ1rl~~ff'llq'Yli'Yll'lm~ l~ tI'U'~11lrJ'UUtJtJ1rl 

~(1ff'llq'Yli'Yl 1'1 rm l~ tI'U~1~fl11'll {'\I fl'll!m~ tI'U~ '~l~ tI'U, tJUn'1~'1,jn~::: lrJ'U,rflfl11'll111'l!m~ tI'U 
.d ; .. 

flfltJII1t1m:::~l'l:Ul~:::~'U nn1Ml!m~ tI'UtJii,j~~~'I Clf'lUtJ'IUtJtJ1rl~~ff'llq'Yli'Yll'lm~ l~ tI'UtJ~:::Ul'Ylij 

'~lrJ'U 2 ....1n flfl 

1. UtJtJ1rl~(1ff'llq'Yli'Yll'lm~l~ tI'U'\Ifl'lfl~ 'I1'llltlO'l '!1rl'\lfl'lthm'll~fl1lrJ'U~fff1'1 

~'U ~m'llL~tl1titJfl11'll{ 11l!m~ tI'Uiifl11'll{'lllnufi' 'I1'Uun....~ fl'lff1'U1rl '11 imrJ'Uf1l~ 1rl~ 

rmu.... f fl'll~ ~:::L~ tI'Uun L~ tJ'U1'I11i~'1fl~~fl11'll~ fl'lm~'\I fl'lfl1 

QI Q,I cf Q ldi .c::i 'j} J 
2. UtJtJ1rl~~ff'llq'Yl1i'YlHm~ L~ tI'U'lllfl~ j l'U 'I1'llltl\l'l uuunannunns H'\I'U mn 

, ,t' t' 

~L;tJ1'tflqj1'UU~~::: ffl'\l 11'tf1'11 i flfl1Vifffl'U1'tfll!'U u~ Hl'U m~ 'Ylrl ~fl'l'l11t'JWfll""'I1 (11tlfli''I~'U .. .. 
m :::n'liiflwm....~ .... fl ~'1fffl'llf1WcntJ n~'\Ifl'lU tJtJ'YlrlfffltJl!'U ffl'll n \I1~lrJ'U '11~mm:::1m tltJ lVitltJ • 
~(1lvifltJ~:::liJ'Ufil'\lfl'lm~ l~ tI'Um~ fffl'U 1'Ul~fl.:l1rl '1 n'~ .. ; 

1'Um~ 1~tlij Fj1~mrJ'U ~fffHUtJtJ1rl ~(1ff'llq'Yli 'Yll'lm~ l~ tI'Ufll'llU'U1UtJtJ'YlrlfffltJ'\I fl'l 
II , I t' t 

fl~ i~tlfllm'lliifl11'llff'llW'U 1i'titJn'1fl'11 11'UtJ'Yll~ tI'UVi~llii'U m~'Yl~~fl'ltJ'YlVi 1 l;jfl'l11lifl'lm~tJ1n 
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nu ll'Ulfl'lJriTUllll:: fffJ~f1l\fJ~ ti'U1~Q,h::ff~fll;~'Vi(j9\m 'j 1J~till1 'U ~ 1 ~~11J1~ l;itl'U1~Q,h:: ff~fl 

l;~'Vi(j9\m 'j1Jll'U'U'UfJ~ m{1J ff~'j fJ~llll::f1'Ug'U '1 ~llfJ~,f~ Hff1JHffl'Uti'Um'j till1'U~1~Q,h::ff~fll;~ 
.Q ct'dtCS~"''''o QI ~ CS 1QI 

'Vi(j~m 'j1Jll'U'U'U fJ~ unnm t)f~1J'Yl~l11J~ 10 'UfJ 111l1'U 111'U'U1~ Hllff1J(j'Ylli 'Yll~ ms l'j tl'U1Jll11f11 

ml1Jl~mt'U 1~tlncil1 11'1'U ri1'U'UfJ~m'j fffl~lfl~fJ~ijfJmrl 21 ri1'Ull'U'U1~Hllff1J(j'Yli'Yll~m'j l~ tl'U . ~ 

iii~i'Um'j1~tlijfJ~i'U filflH'U1n n 

rns tlfJ1Ji''Ul'Ylfll 'U hVflfJ1JybL~fJ{'lf1tlfffJ'U i 'U m'j1~tlij
~ 

ltJ'Um'j,j'j ::l~'Um'jtlfJ1Ji''U 

'UfJ~ir m~ uu'j ::~'U,j'j:: f11JffnlJltJ~ 6 ~ij~fJl'Ylfl1 'U 111VflfJ1JYl1l~fJ {'lf1tlfffJ 'U1'1flmU~fl'lff~{'j ::~'U 

,j'j::f11JffnlJltJ~ 6 i'Ul~fJ~'UfJ~m'jtlfJ1Ji''U l'U'UtlfJ'UUll::fItU:: (Benyon et- aI., 2005: 60) 

ncil1il~fJ~fl,j'j::nfJ'U'UfJ~m'j tlfJ1Ji''Ul'Ylfll 'U 111VflfJ1JYl1l~fJ{ 'lf1tlfffJ'U1 ~~~ ij 
~ 

1. f1111Jff::~1n i 'U rmi~ i~41tlllll::ll11Jl::ff1Jtim;nlJw::'UfJ~n~1J~1mh~i 'U~1'U 

mQ 'j::~'Um'jffnm 
I I , )I' 

2. f1111Jij,j'j:: ltl'lfu'illnHllYl1~i''U nniirjieHtlfJ1Ji''Ui 'U~1'U f1111Jrffw.hff~ir'U~n11 

ij,j'j:: ltl'lfU1J1nn11 ~ ~~ij fJ~l~1Jl1i fJij~ ~ i l1~l ,rl1J 111'Yl'U ~ 

3. f1111J'lffJ'ULrlfJ i ~~1'U ~ln~ 'illnm'j Ln~f1111Jff'U i 'illlll::ij'Vi(j9\m 'j 1J ff'U fJ~~fJ'U~1tl 

f1111Jl~1J i 'ill1ifJm'jllff~~f1111JfI1~l11~fJfJn1Jl i,rff~Ln~1~ 

lrl fJ~ 'illnm'j fff1~ ms tlfJ1Ji''U'UfJ~rjieH~ij~m'Ylfll 'U 111VflfJ1JYl1l~ fJ{'lf1tlfffJ'Ul ~'U 

rm fffJ'U i'U,j'j ::U1'Yl'j ::'U'UiifJl1111tlll'U'U (multimedia) t~~fJ~ijmnl 'j:: l~ 'Ufl111Jll11Jl::ff1J~fJ 

,j'j::ffl'Ylff1Jfrff ~~ Wj'lfl l~'If~lH (2547) 1~ncil11~11fJ~fl,j'j::nfJ'U~ll11Jl::ff1Jl'UnnfJfJnll'U'U 
'JI ..;. ~ 1'JI'JI.,. ... 'JI 1~ ~ ~ w 

l1'Ul'ilfJfil'Vil'VifJllff~~HllllJUmmff~~ l1rjl'j tl'U'j'U1'illnm'j1JfJ~ rm ~tl'U t)f~llJ'UllnlJW:: 

". I 'JI .. ~ I I. I ' ~ 'JI... ... ,,~ .,. 
fJ~f11J'j ensunu ~1'U murrmnruu ff1'U~fJ1J'j:: ffl'U 'j:: l111~ Fj l'lfn'UflfJ1J'Vi 1l~ fJ'j t)f~f11'j 'il:: 1J 

d' QI ,:

fJ~f1,j'j::nfJ'U~~'U 

1. f1111Jll11Jl:: ff1J 1'U ms 1JfJ~ l~'U rm till1 'U~ri1'U,j'j::n fJ'U nwuII ff'U fJ'YlH 

'ilfJfil'Vi l'lf'U 'j ::tl::";l~'UfJ ~9i'1VnlJ 'j'j ::l111~'U'j'j'ti~ 'j:: tl::"; 1~'j:: l111~ 9i'1VnlJ'j rm till1'U ~ 
~ 

,rfJfl111J111'ri l'U41tlijfl111Jll~ n~l~ti'UiH:j'U l1~~ f1111Ji~l 'il 'U'U fJ~9i' 1VnlJ 'j 

... q'I"'.I" 1'J1q'I '" .I""''JI 1'J1d2. f1111J'If~l'il'U'UfJ~ ~1JffqJ,1J l~tlnn 'If~1JffqJl1J'Yl1J'UfJfl111Jllff~~ l1ll1'U 

QJ I .4 1""d ~)1 " I d 1'" 'JI 1QI.Q
'If~l 'il'U uneuff~~f1111Jll~nm~ l'VifJ l1Hl'juu l~'Yl'j l'U'UfJ1JllnfJ'U'Yl'il::~~ff'U 'ilmfJmff'U'Yll~ 'U 

~ ~ 

nu l~fJ1J ltl~f1111Jff1J~'Unlurm l,rlrinifJl1111~1l::'U'Yll~tl'U '~mh~'j 1~l ~ 1 
~ 
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\:I1ifl 'l!fi919ifJ~ (2542 : 14) i~flri"'J1~tl1ti'Ufll'HJVlli''Ul'Ufll'jleNL'Ylfl1'U l~v 

.. "1'" '" .k	 1 1"''''dlf1Vll'Vi1L91mV1\:1\:1:: 'lffll'j'YlflffV'ULL'U'UL'U911 (beta testing) C)f,:j'l11l1t1t1,:j mmsneu fI(1 'If'UV2q!~ 

\:Ii,:j ''Ufffl11::flln'h,:j1'U'UV,:j ~1eN 1f1t1~ilJJl'U1\:1::i1iL~l i tlflLL~LL9iijfll'jifl~Vllfl111lL~1 1 \:I''U....	 .. 
ms LLflilOJ'I11 i 11M'L~Vflfll'jtlVlli''UL'Ylfl1'U1 ~vflv)J'Vi1L91V{,f1t1ffV'U'j::wh,:jfll'j 1eN,:j1'U \:Ii,:j

u .. 

Q"I .Q"" ~Q"I.c9 119 il d .9 "0 tI.. ...1fItlV1rWLL'U 1f1f1'U1,:j91'U ~l\:1t1\:1,:jL"Vfl 'j:: Lfl lJL'Vi V ff'j l,:jfl1t11ll 'j ::Lll'Ums tlVlIsu.. . " 
L'Ylfl1'U 1~VflVll'Vi1L91V{,f1t1ffV'U1'lf1f1W91ff1ff91{ 'j::~'UtI'j::t1llffm:l1i1-Yi 6 ~,:j9iv itlij 

1.	 f1111lff::fl1fl1'Ufll'j1eNL'Ylfl1 'U 1~VflVll'Vi1L91V{,f1t1ffV'U1'lf1f1W91ff1ff91{ 

2.	 f1111lijtl'j:: 1t1'lftJ'Uv,:jL'Ylfl1'UhVflVll'Vi1L91V{,f1t1ffV'U1'lf1f1W91ff1ff91{ 

3.	 f1111l'lfV'ULrl V1eNiitI'U 

4. f1111lL'\11l1:: fflI9ivtI'j:: ff1'Ylri'1l~ff
 

~1itllJ1v,:jfltl'j::flV'Ufll'jtlVlli''U'UV,:jfll'jtlVlli''UL'Ylfl1'U
.. 1~VflVll~lL91V{,f1t1ffV'U 

~,:jflri111l1 'eMl'Ufll'jn1'11'UfI "flllW::t1ht11llfll'j tlVlIi''U~,:jLLfffl,:ji 11'U9l1'j1,:j~ 2 

. 
911'j 1,:j-Yi 2 tI'j ::L.fl'Yl'U V,:jV,:jfltI'jennums tlVlIi''ULm::"flllw::f'ht11llfll'j tlVlIi''U 

ils ::L.fl'Yl'U V,:jV,:jfltl 'j:: neu 

fll'jtlVlIi''U 

1. fI 1111ff::fl1fl1urns1eN 

L'Ylfl1'U l~v	 fl1t191'ULV,:j'" 
'" .. "" 1 1 '" .. "0 , " 1.2	 ms1'jtI'UflW91ff1ff91'jfl1tJL'Ylfl 'U ~tlflVll'Vi1L91m'Yl1 '11 

.... " 1'lf1f1W91ff1ff91'j	 \:I::Litl'U~i'l1'U n~11f1 ~i~ 

1.3	 ~1l9i1,:j "1 ~1eNti'UL'Ylfl1'U 1~VflVll'Vi1L91V{ffV'U 

f1W91ff1ff91{ff11l1'j t1 \:IfI ~lfll'j 1eN,:j1'U i~~lt1 

.,j d '" 11'" .. " 1.4	 LllVL'\1'U'I1'U1\:1VL'Ylfl 'U ~tlflVll'Vi1L91m ffV'U 

f1W91ff1ff91{ ff11l1'j t1ii~";'U-Yi'hij"l~'Ufll'j L~Vfl 

~1l 1f1nv'U'I1iV'I1",:j 

" 
1.5 ~llVi1,:j1'ULL9i~::~llff11l1'jm;,i~Qfl~V,:jl'Jflfli',:j 

2.	 f1111lijtl'j::1t1'lftJ'Uv,:j 2.1 f11'j\:l::ilJJl'U1L'Ylfl1'U 1~VflVll'Vi1L91V{'lf1t1ffV'U1'U1'lf1 

l'Ylfl1'U 1~VflVll'Vi1L91V{ 
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,.h:a.fll1'\1t:l,:jt:l,:jrl1h::fWlU 

m'HJt:l1Ji'u 

.. 0' • 
f1t:l1J~1l~ t:l'I'lf1t1fft:l'U 

elI.cs Q"'d 1 1 d cr'd, ,,'"
3. f1111J'lft:lUl1Jt:l 'lfl'W'U 3.1 'UfU'ItI'U~fff1'lft:lUll1f1 'U m.Jflt:l1J~1l~t:l'I11 'lfl'ItI'U..,; ,"'" 

3.2 ll1f11'U1'lVflt:l1J~1l~t:lf';1t1fft:l'UflW~fI'lff~f.yh'M' 

'" l'ItI'Uff'4 f1 

GlQ ..sa"'.:! '" 11'"d
3.3 'UfU'ItI'Um::~t:l'It:l'I'U11~::1'ItI'U~1ml1f1'U 'ltl 

_I "' ...... ~ " 4. f1111Jl111Jl::ff1J~m.h::ffll1 4.1 'lJUUUlm::ff~1'11'U,:j·"t:lU'U'I1'U l~m'l11Jl::ff1J 

d ~ 1 9J
ff1J~ff 4.2 ff'\lt:l,:jff,:j~H '1 U'U'I1'Ul~t:lff1t1,:jl1J 


