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I 

0l ':i1t.lfl1':i bUt!b~'Ll ®,boo,ooo 'l.J1Vl (be:Jf\f11':i\.\.'U'\.J ®) 

Iv. mill f\ 1 ':i~ vitl n 8'\.J ':i:U/'l.b:::'lJ:u/?i'lll.J 'U 1 'Ll 8 f\b\.e.Jtl fl1'j m f\ B'U ':i:U Ll J :::'11 tJ ~iJ 'lJ f\f\;;, .fl1 t.JL 'Ll 
I I 

1.-il1~1:u zj'l 1 oil-:iutl':i:::mru'll8-:ivttl1 t.J'l1'Ll 1 titl'1'l.JU':i:::mru "r'l .¥1. \v<tbb ':i8-:i8t5'l.l~m:ui'lJ1m':ibn'tlm~n1n'l.l~b1.'1 
V!thcM1'Ll b U'Llri~'11"Jru1ei'Llir~fl1':i~vitlnm.l':iiJ 1 1.m:::r111-il'11t.J1 'Llfl1':i~vi!Jnm.Jw 1 m111"11i.~m:u1·1nm':i 

\J I 

1.n'tll'\1 ~ rn1g;~11vcrticr '1'll'Ll~ ~ il~'Ll1t.J'Ll vu'1. iv~ticr \,~8-:i n1'V!'LlVlri'1'Ll1'.\JV1u1~:u8uri'1'Ll1'11~u5u~ 
':i1'llfl1':ilb 'Yl'Ll86'l.l~mlli'tl1f\1':il.n'tlm (b8fl?ll':ilb 'Ll'l.l \v) 

rn. mill m':i~ \i\tl f\8'\.J ':ill/Ll 1:::'tl11/irmm1 'Llti f\bbe-J'Llf\1':i!ln8u ':ill'lh:::'11tl ~~ u Af\'1.fl 1 t.J'Ue:i n 
I I 

b.iJ1~1:u lutl-:i'l.Jt.l1::;mru 'Y'l.¥1. lvct'bb e:i5'l.l~m:ui'll'lfl1':ibtl'tll'l':i btl'Ller~'11"Jru1e:i'Llir~ 1'11llrhi-:im:::Vl':i1'1\.n'tl\?\':i 
\J I 

bb'1:::?1V1mru ~ ivcro/~cttio '1\ll'Ll~ Iv~ ~ilm~'Ll6 i!l.¥1. lv<tbo b~e:i-:i :ue:i'l.lB'1'Ll1"ilV1il1mVf-il1"J1'llm':itJ5u~ 
':i1'tlfl1 ':ib\. 'Yl'LlVl1VIU1n~:um':in'1vl1'Ll~WJ'Ll1f\1 ':it:-!~\?\ (\.Brn:111u 'Ll'U rn) 

. I 

~. V1tl1m1u~~vitlne:i'l.l':ill 1 .ff-:i 1 rn1.'1:::'Lle:im1.e.J'Ll ~e:i-:iu5u~\?\1i1V1~mnru'V'i'm1th:::n'Ll~rum'W 
m ':i rl n e:iu ':ill 'LJu -:i nJiJ 1'll1 m ':i\.fl 'ti\?\ ':i b ~ eJ 1 IX m':i lfln eJ 'l.l ':i :u ii 111 \;'\ ':il\il 'Ll zj -:i vu u;;11 'Ll 'VI~ -:i 'LJ eN mru 'Vi' A ru .fl 1 'Y'l 

~ I 

f\1':i'U~V!1':i~\i\tl1':i.fl1f\-r\i PMQA 'Vlll1Vl~ er: m1iJ'1bU'l..!'Vl~"r'lCJ1nJ'Uf\f\'1 (bBrn1l':il\.'Ll'\.J cs:'.) 
~ I I 

' v d "" 

'UeJbfl'Wtlbi'fel'l'l"ilTH1.!1 

(9). m.1ir~b\.e.Jtln11tlnBU':iiJ 'l.l'J:;'UJ.J K:u:u'Ll1 b~8W~'Ll1'l.lAmm'lle:i-:im:i.J1'll1n1':ibn'\'.}l'l':i 
I I I 

Ll':i~'11tl lv~b bb'fl:::.:i'l.lu':i:::mru~ nn'1.bf1'l..!tim 1'liilm~";\]'.\J~'l C9l zj,:ieit.Jl'Llme:iu1-:ib~tl~m:u1vi'-r'l.lf\1':i~\11?1':i'J 
" 

h e:i'Ll:i1'~1 VIV1u1t.J-:i1'Llv11b u'Llf\1'J(il1J.J-iJm Yl";\!'1~-:i 1v - cs:: 
I 

rn. m~ir~1 IX nm. bb ~-:i b1t.JuV1t11tJ-:i1'Ll~1-:i I 1. ~m1u':i1mbt:-1i..!m':im ne:iu"J&J/'l.l':i:::~i1/!K11:i.J'Ll1 
~1i.Je:itJ'1m1.t:-1'Llm1nnB'Ll':ill 1 Ll1:::-.51u ~il'l.lfl1"1'1.fl1t.Jue:invih~1ll b(1tte:imiJ 1 ~'111ru11.tl'Ll':i1ti1mm?1 

'U I 

~. 8'Lll1~ ... 
I 



~/ 
I • / 

.! / 

-®-

cs:. e:i'Llii'~1meiu~\ill;i";J";J-'.l'\J'l.J':i:::jj1ru ~1u1u b,bbrnJ,ctoo '\J1vi 1~n'Uvit11t.J-:i1u C9Jb 1,v1-i-:i , 
dJurh1oil~1ti1'Wm'J~~'Ll1'\Jflfnm'llei-:imll1'lJ1rn·;i\m11w~ tJ ®crtib 1,1,~:::nm'U'lJ'J:::mruH~~1'Un-a1-:i 'il1'U1u , 
0l,boo,ooo '\Jl'\ll dJw•h1-li'~1EJ1'Llm'J~~'U1'\Jfl~lf1";J'U€J-:JfmJ1'lJ1m'J1.m'.l-m tJ ®ctbb ~~~ll'lt.JVIU1EJ-:Jl'Ll , 

ct. e:i'Llii'~1 ~nmfl~-:i fa'U-:J'\J'l.h:::jj1ru 1 ~nuvru1ti.:i1u 'il1'U1'U m -:i1\il \illl!ll.e..J'Lln1'J~11, 'Ll'U.:i1u , . 

~ nn'.\l.1~tb:::r11un'\J'VIU'm-:i1uH1,1.~1 zj.;i1;1eil'!fl~ei-:in\N'Utb:::mru~mjj i 1\ii'fom'J~\ilm";J 111.:id 
' 

"" 0 -:i1\il'\ll (9) ~1'Ll1'\.J CS:,ornlCS:,m!oo 'U1Vl 
' 

-:i1\ilVl ® l\)1u1'U ®,ornlCS:,ctG'.:'.o '\J1Vl 
' 

"" 0 

-:i1\il'Vl m ~1'W1'U ®,(9)0lc:i,®cto 'U1Vl 

~-:i1,~t.Jim11, ~ei 1 tl";Jl'!~\l1'Jru1ei'Llii'~mjj-ilmr1'Llm ~ffiAl'.\l1'Jru1 0)-~ 1.~ei'.\l:::1ii1~11, 'Ll'Llm'J 1 u~1u 
~1.Mm-V-v-:ivfo 1 u 

nroJ.J?.11\J'i1 ru 

thi.ln..i;\Jrn'11'~ff'\i n "l'..l 

~~fJ ...... @..!f!:J;.~.~ .... . 
l\i-rl ... -~.9. .. ~\?.1: .. 9.'l •. ~ ....... . 

~~1 ......... 9..¢..~.\v.'.9. ......... \J. ,~ 
<Sf. 0-i~ 

\ - :•, ----~~- ~; (( l 
'•' ............ ·············· l 

~ ... ', 8 0} 1~.0.__.lf!,f~? I ,;~,\-r :;:.r-.;'~ ; 

f, • 0 I 
11\l l ........... - •••. - .. .:·--.• -............. J 

'4 
~~ •.• t 

r------- -·-, ····---,·--...... -~··•-·---..--.-·-----v-'.'l :• 

::: ..... -.,J· ... ~.1 ... ,, ... ~:-. ... ~ ..... ·. 
~ . .., YL rL 0:1 ~Jtf 

~· • ,J ', • • I • ' > ' ' ' • ' ' ' o ' 0 • • • • ' ' • • ' • ' ' • 

I , 

tc ~ -, :', . '' •' •' • •'' • •' • • '• • '• •. '' '• •', '•· '•' '' :.~=J 

, 

:.:;.:_~ .. ! ·:_r~ t: :-; .-! ~ :. ~;.~ ~ .l ••• :· • ·, 

v 

d 

~~U'W ~rn.n~1~. 
(} (} .....--Z......-' 

~r 

( iJ ... :·::~7\ ;\ ~ ,...i ..... (! ~ : .J _: 

tJti1i.l!1.lf\l'ifi;\~:-n-; u i"'i \w ,, ' 
:t\11 ~ '11~· fi1~ ~~/TU\~ lj .. 1~, C_i_}~ 0.--;-~ 
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UU\J01"ii1lU\Jn"t'1~fllfinU\J'llJ th:::'tllJ f1'1llJ\J11JiHO'll!i.'tl101'lLn'dY'i'l tJ7~1U~u\11:::lJ1N ~.ft2566 

;'! 

~ .,, 
" 

LOYf'i:, 

'~ .:;; 

1.nT11'.JnE1t1"'!ill New Toolkit Yl:Ul'\e4fin1·n"ill"'i".S:O'U:::\1-l 

"""~"' .:iutl1:::lJ1CU 

<\J\h•v1ru "-fl. 2566 8,267,500 

164,000 

11\J 164,000 

2.nn•. l 2.011ilnou1v i-1<\'n~~' ii111•n11u11~\mi il 2566 683,800 

3.f\1"i't1nmJ1lJ "'~f\'j\J\'i i1nt11t-n'fh1101·nm:1vi1 "i:::~un011 1,878,480 

4.m"lnmnJ"lll .,,ftn~V\1 Unu1"H111"t11011tn't:IV1'i "l:::~1.11liu I 816,200 

4 15.mi!lm:m'iu l1a'n~m n1'H'l~14P;nJG"'!i"'ilJ '11ULi1'llJ l'4m-Au\l''i:::~Y1'5n1rtlunT'ilJ~41u 468,990 

,,\) 3,8Q7,470 

3.nM. 1 6.lfl1<n11ilno1J1\J~\J1Yl1'n1i\J!jV.01uii1um1l41Jm1m\'•lLn•n11i~~\J1•-01il,\J\h•\J1N 2566 891,800 

11\J 891,800 

4.nr.1.:i.. 7.>1an~o1n11H1u~11nwrl111~4\Jm•~i\ii(IRRISTAT) 94,560 

8."1Aa'n~V1in1'i1-U11Fi?ir1t1..:i1uiiuln1dm 208,220 

11\J 302,780 

5.f'l"IH'\. 9.n1'i?111.:i.':i1unuit1'1'i1:::"1iJr:i1-Ji'IGl"1u PivotTable and PivotChart 38,000 

10.nT'ia-i"1..:iL1\Jhiil~1u Word press 45,450 

l 1.A11llftfiu1r1u rt.'i.U.A11lllj'\Jft·nJauArl'u1'11tuu{ ;·t.1'1.2562 49,500 

12.P111u~LRu1ri\.1 Yi.1.t1.~lll'l'1El..:iiioldaa1u~l'li'I vtM.2562 49,500 

13.n11H..:iTu'i::\l\J?l1'i\J'i'iCU5l~OY1Wilmf 31,250 

14.m~li1..:i1'U1::1..1u111-su·i'irual~m,.ru-Un1'iu\j..:i 31,250 

11\J 244,950 

6.6'1r'L 15.nTi~nilU'il.J01'i\iiau l\J1tlff'ilJih•,,fvalJ04na~..:i~1Lflumui:lJl 5.:i.l°1E1u8u.1t16;:ia1u:: M,200 

11\J 64,200 

7.fl11. 16.ni'la'lJml:U·n.l!)lliini'i -m'i-fi'NU11'1'11'1ui~uYl't11~u.a::fi'tlYW1U.YIU1'ta441U ~ll4Amu.l1-.l'Pl11lJd".h.JLat'\" 243,250 

17.lP1"i..:in1'liltr'il..llihU5~011l.l1m_!1t1m'iiJfiVii41\11~u~1u~'tlli: ii11lwf1lifu..:ia'gj1m~::5au 32,500 

1 a.m1ilJlJ1 .. 11i1nn1'i l~tH 01'i~~uu.a:::Vi'i"ll~1tt11 l1~il..:iL~UL~11t.1-nr.1811"1U?i::f\11, .. ntuMil1uu1\11'i 69,000 

'"" 344,750 

a.n1u. 19 .lM..:im11lm:iuilJl:U4\J!jt1?1nTmi1'ntjV1"in1"iV1'll\1?1UtJf'lt"Uffli'\l1J~nvTuqlLa:::-011mu11lJ~lJn1Y1n11m1'ili'1t1uai1lJlJ1~'i!1u ISTA 50,000 

20.n1'i1lnuU'j)JLii-ltJ!ji.mm"fn1"ig\"j1\1at1\JLi'ub1'?1Yi~qjl.J1ii'Ul)JftfliuqYi.'1LmJLY1P\ilf'I EUSA 56,000 

11\J 106,000 

9.a'lit l l21.n1"i!lnut1'il.ln11~vin11iltl1Jil. Big Data 1'.H1u1:~u'll1~v\1\lfii:la1u 72A50 

22 .... an~o1 n1l\Jiju0ivrnm~1n>101~iia1~{ui'ttta~1J1mm""1m!1~01~"i\"81 (GACP) 59,200 

23.m1'i'.lnuu11JLVlf'llil'lnii1i~t1?11'H'ltJLY11"11\lm1\.hLat1u~1u1~uYl11a1uaV1~ijuu1~Yt 89,350 

2~.1~fliinn11\Ji'uu1•iiJqYitta11J 10,000 

s 25.miuu'il-JL;.;tJ!)Ui1011lY1f'llu1aUn11&.1i\V1 mu:·mi11U1:U01LLrlti:::-11iim1v1uL-R1u-1a~aviu.a:::-11cumn 98,050 

1'11J 389,050 

llltJ4t1tl1::aJ1nH'1fl~ 1 

"·"· 65 I ..... 65 1 •.•. 65 lJ.tl. 66 I 
\mv1a l 

- .J. -Lftll\J'rtfl1lUU011 

ImHt1\J'l:::1..11owlri~ 2 fou.:iu.J1:::lJ1N4'1t1~ 3 

,-- . --,j"''· ""ff'''•'''l"~--·t•······,.,.,.l '@'. ''"'""~ ·~·· .=-····1 
n.l1. 66 I il.r1. 66 Eif'~ffi~~l.;~~~~! ~~4{,~~n~~~~~~-1: ~!.:,p:~1~~~!:~~1:~~i:1. · :~'.!'lt6~:. 1:~~'. 11.ft: .66.: · . · n.u. 66 

\•1\J1fl 2 \~1\J16 3 \•rn1a 4 

. :<. ~· ::'! ... 

' 

'/·'!:t{: .··::·I .L'...: ::i··.>~ 

:;.r 

;::. '.'' i '• " ~ . 

,y: 

2 



~ :~ l-lin~vi-s .:iui.h::lJ1ru LO\N\J\h::""IC\N')PI~ 1 
·:;. 
:< 

10.Anw. 

11.i\Yl'li. 

i2.n1\J. 

13.ff1\'l.1 

14.~1\'l.7 

26.ni'lrl1A'u~L~nrn-sR1Yi'tlU'1i°n-dth::anY11~Plu 

10" 

t l27.m1Hno\J1llr'r"l1lJ~ldo.;vi'ULfiu1i1tHY11'1'i.t.1fail Next Generation Sequencing u.ri::ih?111r.\JlY1l"l Llitin11li'11.n.11u·i~tw111.11ub.ili'\Ql"lffiilun11\lfo\11.;-ti'\J~Yi1l 

26.n11ilnmnuL~04 ~l.llV1-S§1\Jn11i'\J'rn.;~o.;\Jfitmn11virii'lo\JLL1\::?10\JL~U\J lSO/IEC 17025 : 2017 Llimvi1ulJf'l11lJl'l5ol.lL-v'1~ ISO 20387 : 2018 (Biobanking)" 

29.ni-srlnuu-rll "»a'n~IJ\"I m"IY<~u1LY1111lu1"EinTnPiuirn:11L;ClTI'ti~n-~1lJL-:1\l'\Lli'l::-:qi\'UY1~U 

nu 

30.4'10~l~on11i..h:::f!nvi1il.,N1u1~Nu1~Fi~n'cu'l1 

11U 

3 l.n1iilnnu1u'i•1ni1 .~~'ho"""' LL<1on111IM11ii"lfo 

11" 

32.n11tii\U1ihn'ru'1 ~1111'!"Y11~m·nm!lvi~un:::ni-nh:::~nui1ilrton1~tl5viYi11(Yi'!l"an11.1tJa) 

'"" 
1s.n11r1 \ 1 l33.m·i~nm11ll~viiJ·HN1umu\JEJm\J'Uq~1L-Uu011 

1.1 \uua. (:51u1u 30 l'l\J')rl::: 40,000 \11Y1) 

L2 luu•.n~. (;i1u1u 2 ""1"" 40,000) 

1.3 \J'"· <•1u1u 2 ou1ae 120,000) 

1.4 ii111•n1,~ii1 (;i1u1u 80 ou1ae 1,000 v1~) 

11" 

23,100 

23,100 

49,000 

34,650 

32,650 

116,300 

83,600 

83,600 

48,000 

48,000 

41,500 

41,500 

1,200,000 

80,000 

240,000 

80,000 

1,600,000 

"·"· 65 "·"· 65 

Vll.J1flL'Vl(l] 
di 44 U ~ V..., SI 0::.. .., <oJ .C-. 

L&l'l.I 1 Vll.118CN C-J&lt:.!&l\i\ 'l.J'iVl1'i'\JV\f11"ill.:lAA'l1l.l'HL<l!:'U'l\i\n''i"il.IVl1'1ln1'iLf1'l:l\ll'i f1'\Jf1'i'il.I : f11"i'W~'U1f!f18J11'W'l'll1f11'iLf1'l:IVl'i 
" 

'·"· 65 

L'a'!.I 2 VI:irn.10-:i mu.J~\i\ 1m-:im'iWVU'W1A'm1mwm::u1'Un1'H.J~\i\5'UA1Ln'l!l\Jl'i fl'1n'i'i:i.J : e.J~\i\W'U~W'!JlL'il::ifo~vm'ie.J~vi~'Ll"l 

"·"· 66 

... ..1 ..... 
~ftil1.JYll'l1L\J1.J01'3 

1otJ..:iutl1::ll1ru.:i1n~ 2. I 'Luti.:iui..b":::l.l'\nJ'l'l"~ 3 

n.w. 66 
... 1 t·:·,•,,..tt.'h."·;~.·.:•~1 ''l"f'1.'l~·~·r111·• '"'·,:..;,(.-!ir:;i•111~11 : .... ,.,. 1···., -, ' 
lU\. 66 ~~fcktl:ity.~i'-6,0;!r; .~~ir:~tl!fi~~:!~'.! (ft,.~.~#-~,~§•~~~ . ·n,~;: 6~ .·::: ; ;~ t.\:l'I~ 66 ; . I.. n.u:. 66 

': .. 1. I.It-- •.1"1'.'71i.' . ~:i:;,fi.', .. I• •••. , ,r,, I " r-~·. ·-1~ .. 1,,, ...... 1,.,. II • .. . • . - . . • 

J.. i:?'}'d/:::;::'.1 



Gl. ~e.iVl~fH'lm 1v/b~e.iv/ll bLrl~?lm'Ll~~\iltln-e:i'U'i:W/~:w11tJ1 
\J 

( m ru'!le.ieivtl'fo tl~ CJ'Llzjuvi~ fl?l\'1 d 11Xd:;·1A eivi~ fl?! \l1Jb~:w\i)1 CJ) 
' \I , \I 

l!:i. b vill1 N '1rn1:w-;;\'1 b ll'U 11'1 o tl 'j:;?j ~r1 bbri:; N'1~1tll~mrn~ rn d!l fle.i 'U d:w;~:w :wtJ1 
I I 

bll. n~m iJ1vimCJ (1 Ui\il bb 'U'Ui1 CJ~f.l ~~1Jl b oLJ1 ~11101 itJ flB'Uill'1 b\il CJ'!JB 1 ~d ~'U ~1bb Vi't.1.:) bbt'! ::i:=l.:i n \il) 
I \J ' 

f\11:J.J-W~'Ylf.l 1\1 . 
• I .J1 '-'., -:;'1 o 

D . .-'.J'U Ud~mru'VI \ili'\JV\1:l.Jbbf,J'Ufl15 wflf)'LJ'jlJ i '11'U1'Ll ............ '\J1'VI 

~. i1CJ6l~b5CJ\il~11i~1CJA1:l.J'1~--'.I 

ITTl.@l .:i'IJtld~mru~1-il'hl (bLlil.-'.J'j1CJri:;L5v\il) 

ITTJ.ki mru~1.ff b~'U bn'LllLN'LM'U'Lh:;mru l tl5\il'j:;'\.rn V!~--'.l--'.l'U'Ui:;mru~1(i{~'\JlJ1 b .yi:l.J "W{ tnJ'11b VIA 
I I 

~- ui;yvi1/ii'm'1'Uf.llb'U~ 

~. mn mri 'lJ 1'VI5 fl'W v1N'~\ilv'i151CJ--'.I 1v VI ~e.izj e.i~ ~'\J ~ l'l'li Bu fl 1 J~\il i1 fl ei'U 'J:J.J/;;r:J.J :J.J'Ll1 L v1e.in15'\J 5:; '11'Ll 
\J \J 

'Vl111Vb 'VIA 'VB 1~51CJ--'.I1'UNrl fl15tl nmn:J.J/tl'J:;'ti:J.J/~ll:W'U1 1 'Ll5tlbri°:J.J'i1 CJ--'.11'U .f11 tlb 'Ui~tt::L 'Jf,11 GJ~ 1'W 
" ' \l 

Q.J ~ 1: 0 Q V I I <V J.I l.I cJ 
V!6l~ fl1ibi;li'16'1'1..Jn1 'j\il1b'U'Wfl1'abb6l1 '1--'.lflrllJ'W~'Ll1'\JAA '1 flf.l--'.lfl15b '11Vl'U1'VI 

I I 

vi1 nil-ile.i'1-:i~tJ~l'l~f.l n~11~VJJ'Ll1'\JAAG1 
' ' 

b 'V\5~'\Alvl/b 'V\5'115 0 l!:ictb@l ci".ITTlbci". 





U'YIUl 

lJlft'.i '11 'W mn-a 1l'1tlf1l'.itl1trnu cvlfl'tUflTWm'.iiJ~'l11'.i ~fl rn'.i mrtf'~ (PMQA) mt~um~a..:iiJCJ 1 u m1 
I f ')I )/ 

0 ~ .i:!l A I 3) 1 d ~I I !J} Q.I Q.I d " 
1'11t'U'Wlll'J cif'l1J'J~flCJ'lJfl1CJ 7 '11lJ11'1 i\OW'l1mrt<Y1 5 t1J'\.rn1rn..:iru"Wmvw1muflfl'tl 'Ylrn mw'Y1 

• q 

fl'tllfll'l'l ~'il::;~'tM iJ1 ::;iiJu l'Ul1lJ1\0rd ri1 u11~..:itTI'l-H~CJ'l'llv'lfll'.iYl\ill'U1rn1m fl'i' 11'1CJfll'i NnviJrn~-ff 1u 
q q 

9.1 "" .I "' ~I d "' ~I 'I 9.'ct 
'.i l'lffllrnv.:im :::iJiJ fll'.i 1J'i::: n-wrtrnm'l'l'Uv'I fll'i Nflvm 'J.J tvrnam::\PJUHWN fleJiJ'ilJ L '11'J.JlJll'l'i i11'W 'ff ..:i 

. .. ..a cu 
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tJ~~Q 'j) 'j) "' "' - 'il~Ml'UN1:'\f11'.i1h::;ti'.J'W · {Jfl'.ifll (Reaction) '\Jtl\l~!'Ul . 1'1.'.l'W 
"' 

f 1J n111lnti1Jrn " "'! "' 
- !'Well11'111:'1flbll'1'.i 

" 
- 1~m'.i'Nntimll 

"' - 1l'Jtllfl'j 

y cl 'J} 

- b1'f11VlU11'11:'\CllJfl1'.il'ifJ'U'5" 
"' 

- '.i:::t1::;nmm11lnti1J'ilJ 
·-- --~----- ---·-· 

.! 1 y !flWt)'lfll':i 1w1::;!!uu 

I fl:::uirn 1rltil'l11iJ'Wm'iiu.ij'e:i 1 

4.2 iJm':i1'1i11rn::;JJ'j::;1iJ'Um1 
d OJ .c::S 9,1 'J}S}l;l.I N 

1. lJ fll'.i11'1N'1 fll'.i l'.i E.11-.1 'J '\JeJ\INl'Ul 'jlffll'j fltilf rn 
" " 

- Ulf'IJ Pretest, Posttest 

d y . y y 1 ., 3' YI I - '.iltl~l'l-.!Nl:'lfllHh::;tlJ'W fll'Jl'HJ'W~ (Leaming) '\Jtl\I N!'Ul 1'1Elfll'.ii'll'lb1'tl1J I 1\91N{;lfl11lJ'.if1111J!'Ul \lflt!U 
" " 

hi m11lm:iu rn fll'j 'Nnti1Jrn (Pretest) U{;l::;'l1ft ~ fll'.iNfltllJ';DJ 

(Posttest) 

.! 1 y m ru t)'1 fll ':i 'l1 ri::; u u u 
.do<> Ly 

l fl::;lt'U'W llltl1lll'W'Ufll'j 'W'Utl 1 

cl u "" 0 ~ 4.3 lJf11':i '.i::;1lJ'WN1:'1fll'J'U11'11lm I. 
' .d, oCl 0 9/d.,!l}0-1 

lJ fll'.i~Wll'lllJNl:'I fll'.i'W lfl1l'JJ'J'Vl .l'l':iU\Jlflfll'i - l!1J1J~\91\91lll1h::;1il1-.1v.11:'l 
" '" 

'11nl:l::;~[¢l'fo1il1~1'Wm'.iufi1rn 'Nnei'lJ'jlJ 1 u1h~ ~nl'i'1°*1'U m'.iufi1J'~,:nwmt1tt!:l\I "' - '.ilfJ~l'UN'1f11'.i\91\i1\9lllJ 

.:i1'U (Result) fll'j 1lne:i1Jrn u'j::;mru 3-6 1~-a'U 
.! , y 

lflWt)'lfll':i 'ttY1::;11uu 

d 0 ~ 1 ~ 
l fl~!!'W'W llJt!111l'W'Wfl1'.i 'W'U'd I 
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(~1uci1.:i) 

.I "" 'i ,, v., 1!'1)1.Ju'J:::m-w fll 'HHl'W !Atlf;jl'\Jl'.i1Jfll'.ill 1J"i'l-J 

( m •nei -w U 1J u 11 n rrn.1) 

1'1fl .............................................................................. °.l'tll'.llfl'.i ........................................................................ .. 

ft l'U "Vi £.11 El 

" I ell ~ Q Q d " 9 ,, >' ,., w • I Q 9 ,,_I Q 

'il1Jfll'i'\Jl·H11-lllJ'\.l(;'\ f)lJOJ:::l'll-1fl Ill fll'l'i fll'H1'U'W '\JeNTl'Wlfl'.i 'li.:Jff(J -1 fll'.i I tt Yll'Ul'JUfl l'.i uurn11 '.i:::!lJ'W llt'\:::'\Hl l'\111'J:::um 
' " • • v 

m .:iYJ1JJri11m~m~ -imnViti'fl 1Ylui.J'.i::: 1u'llu'lu m'li.Jf lJi.J'.i ;inrm 1lrrnmll'li1'ihh:::ih1~mmrn:;i.J'.i:::ih1~~rm:i ~.u'\.l f.'W 
' ' " 

Ul.Jlfl'fl 

'Yi11!'ltu.:iw1m.1 ./ t'l-i 1 uiu.:i1i'1rn'U~m .:inuf111rnttu'Uu.:i'Yi1'Wmn~"!Y1 1vw11u .:itiv m~u 
d ,.I v v ei s = mmnrn, 4 = mn, 3 = 111urrn1.:i , 2 = umi 1rn:; 1 = utirrn'ffA 

q q 

1) 1Y1u1m fi1tt'W 'fll'fl l.'l,J 'i'::: ff .:ifi '\J v.:i m"Jm rniu H<li\Plrn'W 

2) 1ifum1rn:::'UflUL'\J'fl'Uti.:ii'li1 ~nn111'W'fl Hi'flt'llmVlv.:i'l'fl 

3) lYWlm !Yi~ UlJflln'\'fl'U!Ylu-i 'l'fl 

,, . 
5) lJm'.i~m~ u-iiJ1y;)rnutirnmrn'.i'i'U1utYlu.:i 1'fl 

6) mrn·Vi uwri.:i1«~lJLMfl'fl!l"1:::fi'uri-:l11YitM l'fl 

1 
,, j.I ci. .::i. 

7) fl11lJ'fl'j .:inm 'Wfll'i't'IJ1-utimnm1ti.:i1'JUW'\Jti.:iJYJE.11m 

= :cl 1 1 "" ,, ~ 9 " "' "' 1 8) 1i'l{Jlfl'J!ll'fl Vfll{I' '11~l'lflU1J'llJtlllJ11ty'l111'U'Ktl'll'JU'l.JlYW-1 \Pl 

"" :"I l t "y v ~ v "' 9) 1YlUlfl'HuYI ()fll{I' li~l'\Jl'fl1J'JlJOllJ11ty'l1l'Utlnl'l'tl·mE.l'U 

rYlu.:i1YJ 

1 o) iY1u1mff'W l 'il1rn::: 'ltt'ri11rn~wnurn.:in'IJH'1.u'1u1J·n-nYiv.:i 1'fl 
" 

11) 1'Ylu1m Ut1lJfoV1.:im1lJfir11l'iu 1m:::i111111'i'ru 111n~1.u'1umJJ 

rYlu-i11Pl 
,, . 

Q.I Q.I ~ <!::I .c::1. 

12) fllllJYI '\.l'1l'lJU'UU'lllJU'tt11'111Ylff'illJ 

J 3) 1J'Vi u1rnft'tl-l1¥u.:i1'5ouii1«u 1111f1u.:i1YJ 

14) 1'Ylu1mlimTwf' m1mnmrn m1:::il'.i:::rrnrrn·ru'Yl1.:i1'111rn'l 

1Ylv-itY>l 

~ d i I 'J) 'J) ..::t 

15) 1'YIU1f1Wfl1ll.JV'!'l l1l (llCJ'Yl'ilflfl'JllJi llil'l'W.:i l'fl 

16) m-si'Yiuft:::flln.h :::1ih.Jm-s 1lmn.Jrn1ri'u~.:i 1 ~~1.:i"Hu1if1iuu 

1Vlu-ii1P1 

17) 11lm'l1111rn:::1h~1nurm1lntimlJ ml.J1~'1'lJ1Yla-:i111 
,, 

18) 1'Ylu1mlim1JJ~.:i t'll 'hm1"Jmrn1mYir.1.:il\Pl 

19) fauti"Ji.J flOJfll'\'lfll'jjj)'jCJlU'\JMlYHJlfl'.i~!Vlo.:i1\Pl 

5 4 3 

' ' ~~~~~~~~~~~~--'-~~~-'--~~--'-~~-

2 

""::to d v ~ ~ 

m1'1-JriAm'l-l11~:::'l.lein:r·1uJ1m::mJ.JtVJlJ : __________ ........... ·-·-. ·- ..... ·--·-· _ ...... _ .. _ -------· ...... -.. _________ .. _ ·- ... _____ ........ . 
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(i11vci1.:i) 

- ' "" ') !I !I ., 
u111111'i~1ii-w n l'i~l'l'W 1 Atlfjl '111-:i'Ufl irnu 'ii! 

( fll -:i iHl 'W !! 1J 1J o .fl 1h l£J tt 1 tHliliJ 'In) 

1'lll .. _. ........................................................................... 1'Ylttlfl-:i ........................................................................ . 

fl i m -mm 
"' ' ?I " Q Q .J "' 9 "'>' >' " - I Q 1 "'-1 Q 'ilflfll'i'Ul-:nn.:itu'U'1mJtu~l'll.:Jf.)tu.fllYmTHl'tl'W'UCJ·nmnm 'li.:Jrrn~fll'l 1l1~l'\Jl'i1Jfllrnurnu'i~ll.J'W trn:;'IJCJ 11u5::;1:1.Jum ~~ m 

' ' y 

fl11m~ in1~ '1rnni1 'ffl'l n~a1h~ fo'Jlulu rn:;i.J fuu'.i '1illrn1'Nntiu·n11 rf'ilu1 ~iiYI li.nTrm'1::;u '.i::; ii'Yl lir--1'1'1' ~~ 'U t 'WCl'w iril'l . . ~ 

0 . ~ ../ , ' v ,J IV d 1 ..J ) 1 ~I 
'11llfl"HJ-1'tt"1tl 'tH ll'lfel-1A1!1:l'U11m-1fl'Ufl11"1tt'W'll11-1'1'1l'W"1fl'l1°t!Vl IVJ!JUU.:Jel1lf111J'W 

' ' 
s = mniitrVI , 4 = iJlfl , 3 = tlrnm1H , 2 = ueia mi::; 1 = U'eit1iitrV1 . . 

5 4 3 2 

1) i'Ylo1mri111'Wfl1'viQ~'i::;ml'l"'Hci1rntl'1i'1P111Ju1Vlv.:i 11'1 

2) rnrnni.Jrnictl'm:i11Jlll !<li'iflrn'WtYlo.:i l\PI 
~ .:::! ti.I~ d S'.<:::i. ., ~~ 

3) 1'Ylfllf1'ii.Jfl1'i 'l1JMfi1li.Jl'rl '1-111'1:;'\JU 1'il l'Hll 'UeN fjl 'U l'O'l.J'i 1J 

mmVirN '!vi 

4) m rn1 mfl''\Jo ~ m'l ~lJJJm11J 'Uil'i~'ll1iiu'l ¥l urYlv'111'1 

5) U'.l::;t~lJU~l1l~tlllJl~).J)JlJ1!'\1lJl:;(l'lJITIV'1 l\il 
eJ I Y.-::3 'J) A d " L jl I 'J) 

6) 1lJCJ'l11'111u111:1.Jm1m m1JJflvimu 1rn:;1~nh l1P1vu1'1Fnl'1'\J11~ 
~ . 

IWU'°ll\PI 

7) 1h:;1~ lJUt\)l1lf1l'Hl nih10 I~ (J-1~ l~rnll'U ~ 'U vHJ'U vi V!~Cl '11'\ilu-i 11'1 

"" "' 1 "'""' " 'l"' "" cl 8) IYWln'in'i~VJ'U l1f;ll'\Jl'.i1Jf11'HJU'l'lJ \PIUC1'1'1'1ffJllJmH'i1lllJlf1 

IW(J.:Jl\91 

9) mn~Hifo:1.Ju1rnm:;crnrYlo-:i 1ri 

"" :;"! 1 'l "'" >' ~ "" "' " d 9 10) Tmnmtul'l !tlfllff l11'jl'UllJU'ilJtlllJ1HlJ'l1l'i1'iV'IJV'il'.:J'fffJ !YW-:t 11'1 

11) 1Y1u1m'il''Whtrn::1~llrl'WLV.:irl1JFJl'll'15'1Jf1l'i ClUHJ\WU-'.lll'l 
~ 

12) mrn1 mft1u n11IZlJlJuTw l'ff'W 1 wvl u-:i 1~ 

13) mrnn'U1~ hm1rnnurnJ '\Jt1.:i~1'1i'15um'iv1Jrnm-:iviTw 
v v 

fl mm Ylu~ '1191 

14) vi1wil 1eimff11ftl'l.:il'l11lJ~ri1~u11~vv.fli.J·rnH~1.1'111'1 

' 'l""' 91 Q-' .,; "' 1 15) l1lll \Pll'HJ'W'?;'illf)tJfl1J'il1J'IJV-'.llYW'WIYW-:i l'l 

16) fll'i ~.:iii1m'J.Jl1 ~ utl'i :;1~uuty111'\JD-:ti'VWl m'li1'W 1 riiJ m'i 

vi11.Jrnmrn~M1Ylo.:iil'l 

17) 1Y1mmilm1l.lf m1lJ'ffllJlrnY11-:il'lilfll'HYlo-:i11'1 

18) 1Y1u1mi.:i ho1urrn~f111lJfrVlo.:i 11>1 

19) 1~0111~11'1~u1::;LiJll fll'i Nf1e:J1J'rn tl'i'u ~-:i H'1i~t'il'Wtillt1-:i ti'! 

~ d " .<:.\ ""' fi1Wfl~l't'IU1tti::'lleimueiuu::;1vn.11m.1 : _ .. _______ ·-·- ·-- ___ . _ ... _____ ......... ·-·-· ... ___ -· -·· ____ --·· ___ . ____ ... -· .. ___ ................. . 

------------------------------·---------------------------------··-·-------·-·---------------·-· -··- --·----------------------·--··--·····-···-- ... 

------------······----···-----·-·--·-·-······---·--------···--------------------- ········ ---------·---------········-·······-·······- ... 
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(~1eHJ1'1) 

_I "" 'i v v v 
!!'IJ'Uu 'i :;i:w u f) l 'i 1rnu 1 mJl';j! 'Ill 'iU f) i-rn 11 'i'J.J 

(fll'iQv'Wmi'lUflml) 

1'111 .............................................................................. 1'1'Wlfl'i ........................................................................ . 

i!i1mwm 
" ' di ~ = = .J v 9 >'>' >' ~ _I = 9 ".I = 

'illJfll'i 'Ul'1'11.:J!lJl.Hlf)EJUJ:;!'l!.:Jfllll1ll'l'I fll'Hl'D'W'\JD.:il'YlVlm '11.:JrHJ'lfll'i 1'11~1'\Jl 'illfl l'iVU'ilJu'i:;!lJ'\.J Ll(l:;'\)[) 1'\'lu):;\'.IJH 
' ' v 

m ·HI llJflJllJ!ll'W\l~ .:jlJlflYill'vi rvh.itl'i:; 1v•1ni'lunntlf m.h .:i11l fll'.iNflD'U'l!J MiJtl'.i:;ti'Yllim1~1rn:;tl'.i :;ti'YlliN'111' .:J~'W lu . .. . " 

D'WlfWI 

od /!(I.Id Cl d I .d I ?I 
'l'l1Ll'l'.iD'1'!1lJlU v ".:i iu'llti~mrn'll'Ylm.:in1Jf11llJltt'W'IJV'1i'll'WlJ1f1'Yl'tl'Yi 111um.Jrnvfll11'W 

~ _I v v c:I 
5 = l.Jlfl't'l"tl'A ' 4 = inn , 3 = Ul'Wfnn.:i ' 2 = 'WDtl U!;I::; I = 'WDtl't'JQVI . . 

llfll!U.!:;fll'iQfJ'W'IJ'fl.:jl't'Jtllfl'i 5 4 3 2 I 
-·--

1) li1Uln'.i 1vi'5 VlJufiiJ~m'.i i11'5u1Jf vmYlv.; \vi ' 
2) li1Vlf1'.iOl'l'l'W'fl~Y'l~.:J'l'!lJlV'\JD.:jfl1';[Ufru~fll'iil'li'vi111'\.J 1YlrMlVI 

3) 111'lilgu~m'lufi":;1~e:i~'ffei'fll'l'1'v..in11~'fl~.:irtmv LYlv.:i t'fl 

..i .. i1 • d, rm = ~= .,. ,, 4) !fl'.io-.ll.JV ~ mru 1rn:;rnn'ff1rn 'l! mJ~uf!mrnmll.JTI'.ieJlJ 

LYlV'1l'fl 

5) fiiu u::: ii1'lufll'i1lnilfru~ m'i iviL1l'WL ill v.:i 1 Yi 

6) fm 1lm.Jfiu~m'.irl.:iro~l.l 'h1'1'1i'1 l11'Ylf! flQLrn:::'\'1-ftnm'i 1Vlv.:i 'lvi 

7) m'i 1lmJfru~m'iiJm1mllu~m::1Vlv..i 'lvi 

' 1 "'~ ~ 1 >'= ,, ,, "' 1 8) 'Yll'W 'fl'illfll'i'ff'Wllti\.p.J '11flVlfl'Wl'l'JllJlfltTIV.:J V1 

9) 'Vi1u l~f um1lJ'li1m11 ~m1u:;u1111n1i1v1m1Vlv.:i lYi 

l O) ~l'WTu11mr\'l'li"lum'.iNflUQU~nTH11m:;1:'1'rnVlv.:il'fl 
., ii 1 'l "'"" iJ "" , 11) 'Ji'ltllfl'il VI 'Dfllrl' '11~l'IJ1VU'H.ltlllJ ty'11l!'l'W'1 Yi 

12) l'Ylt11m'ffllh1rn::11lunum..in11~1'1i'1f<umrn11rn 1YlrFit'fl 

13) m'.iv1mft1u-H'v.:iufitl~ m'.iil1il'1-11wria.:i1y;i 

14) l'YlVlf1'ilJfl1llJ~ l'l11lJll'l'lJl'it1'Yll.:Jl'Jilf11'.ilYlV.:i lVl 

15) 1'1'1v1miJm1l.l~'l hciiu'Yluy;im1lJ.f'ltf1Vlv<11ri 
"' 

16) m'.i 'NnilfiiJ~nTrn'.i .:i r111m1l.l~v.:im'.i1Ylv.:i !y;i 

17) fll'.il'fltrn::;m'i 1h:; 1iJ1-1 m'.i 'Nnuml.l11rn1:;i'flJl Yi v.:i 'l 'fl 

18) 11l fl1'.ilvi1rn:::il'.i:;1ih..Jm'iNmn..1rnmm::;irn1Ylv.:i 'lri 

19) l'l'IVlfl'i i.Jm1l.lV~1i'Vil.l!!tlN! '1i'1fonl'.itJ'Urn'l'lflfl'WtVlt1-i 'lvi . ~ . 
20) 1viv'El'~il fllll1ll'l'ifl1'i 1lnilfii'J~m'i 'llti-Jl'Ylt11m~1Vlu.:i 'lYi 

.i:::i. d J) ~ Q 

fl1nJ:'IVl1'!1'1.Jl!il:::'\leHU'WCIU'W:::l'l'll.J!lillJ : . ·---- .. ·--------·-· --·- ·-·-··---·- ·--·-····- -·- .. --· -·---··. --·--·--··---·-. --·--···-· ....... ___ . 
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rh~'1m11i'll1nTHn~m 

~ Mid rd llv~ct 
l~ti-:i tl1Vl'LI\ileJ1'\.J1'1VlU1~ 1JB'UeJ1'LI1'11 V!u5mh16t!fl1JUVl\Jufu~ fl'JlJi~1n1'JLffl#l'J 

IQ. 0 ~ Q ~ . LI d V 0 

B'4?!'ULifl1?!'1fl'J1J1'll1fl1'JLn'l1Vl1 'VI @b~@Ylv~<i'.f'H 1'UV1 @Ql lJ'U11fllJ lvctbcs:'. fl1Vi'U\il 

81u~"iiVI1f 1 Vi' 'll v ~ 'JB ~ v ~'U iil LL £.1~11B'U81'LI1'11 vi'u fiiJ~ 'J 11 tr1'Ju. 'Y1 u v ff u ~ n'J1li'll1flTH·n~~'J 
ll£.l~Vi {9)cs'.o/4Jctbct '1~1'LI~ kl~ llfl'J1fllJ l!Jctbcr :UB'U'Vlll1CJn1':irl1fl'U\ilLl'1'11'LILfl'Hfl1'J LL'Vl'Uelff'U~ 

v ~ 

fl'Jlll'll'ifl1'Jlfl'*l'J HLL~1 U'U 

b ~tl t ~fl1'J'U ~'\111'J'J1'llfl1 'J'll B·rn J:!..Ji '!!1 fl1'J l'fl'\'l'\il1 lUW 1 i.JJb Cl fl11:Wl~CJU1B ti ~'el L dv~ 
LLl:l~ b llt.11 tlm:wmvi'J1 m/ C9l LL vl'1Vl'J~'J16llUqjrQ'~'J~b UCJ'UU~'Vl1'J'J11f n1'J ui:.i'U~tl ·vul\. ®er met Ll£.l~~LLfi1 '!l 
L ~m~11 :;.i'1m~CJB1'U1'1M111m1111 'LI 

Gl. Vl'J~'J1'llU qJqJ11 'J~L U CJ'U'U~Vl1'J'J1'llfl1'JLL~'UM'LI VI. I'\. ~<l'bTl&'. LL'1wiLLfll 'lJL ~lJL~l..J 
~. Vl'J~'J1'l!UtyqJ11'J~LUCJ'UoLJ1'J1'l!fl1'J'l'mL~B'U 'V'l.Y'1. ~L(j) lL'1~~LLm'!ll~l..JLM:W 
bll. Vl'J:!'J1'llflqW~ fl1l1~1 tJ f11'Jlltl'UB1'U1~ VI. I'\. ~crtl'.o UG'l~~LLm'lJL ~lll~ll 
cs:. 'l"l'J:!11'llnqw~mrh 1-illihv 1 wnnMuV11'11 tl'J1'llrn1 N J'l. ~~b LL£.l~~um 'llL~m~ll 

.::i 0 Q.I Q.I c:t1 v Iii.I "~ 0 QJ 

ct. 'J~L 'UCJ'U?l1'Uff\.J1CJfl'J:Olli.J\il'J11Vl'JCJ'W'LlfN1'U'J1'1!n11 l'Lf'l. l!:>ctcs:'.~ Vi'IN?IB?l1'Llfl'11'U fl .'V'l . . ... 
~ 'U'J @)OO<S'..®/fl'W'J./fol'l'\'l' t'llcs'. L~tl-:J fl1'Jifl~Bllfl11moLJ11'1L~rn tl'Ufl1JllB'UB1\J1'1fl1'J'1'J'JVl1LL£.1~ 

di V Q..I ~ O CV d .c:.. d QJ V 

L'1-eHl?l'J'JVl'Llrn1'U'J1°llf11'J LL£.1~Vlt1'1?18?!1'Ll fl~1'LI fl. 'W. 'VI 'U'J @)OOCi'..dfl'W'J/"rllLl'l'l!f ~crml L 'Je.M fl1'J'llfl'lf'elll 

fl11ll L ·ih 1 '1L~CJ1 fl'U'Vl~fllfl ru"V1LL£.1~15m'J?IJ'J'\111LL£.l~L~Bfl?l'J'J'Wtln-:11U "'i11f fl1 J 

b. 'J~ L UCJ'U'11ti nt11 CJ fl ~:Ull'U\il~11~1CJm'Je:it1:im11!1,~ 'IJ'Vl1~ 1 U'J1'l!flTma~~\ilfl1'Jtl'J~'l!ll 
~ , , 

'tJeN'Vl1-:J'J1'llfl1'J 'V'l.Y'l. lvct~Ci'. 

ml. 'J~L u CJ'Ufl 'J~'Vl'J1-:J f11'J f.l~'111Jl1t.J~11oii~1CJ1'LI m{eiflDU 'ill n1'J-.rvinw bb'1~ 011'\.J'J~~jJ 

'J~V!l1\l'l1J~b'Vll'\ 'V'l. I'\. ©ctcs'.~ LL£.l~~bbm 'llb~ilb~ll 
., 

O.J ~ IV ~ Q..I V ~ QJ V 

~. Vl'J:!'J1'lJUt:llt:ll\ilfl1'J'1\ilG/l'el"il\il'11~bL~~fl1'J'U'J'Vl1'JVl~V1111fl'i'i 'W.l"L 1£Jcfbo 
".., '"' <:LS • 

.c:f o Q..I Q..I QI V lJ' 

(."(. 'J~bUCJ'U?l1iJn'U1Cln'J\i:lJ'LI\il'J111'l1cJn1'J£.11'lJB-:J'll1Wlln1'J VU'l. lvctctct . .... 

<9)0. 'J~LUCJ'Ufl'J~'Vl'J1\lfl1'JAil-:i11~1CJm'JbiJfl~1H~1CJ1u1n:iu~vt1':i\11U'UB\1~1m1'1.frn1 Ytl'1!. ©ctctGn ·-
;:;:l IU t ti c:::i. ca. V IV C). I ,.:;:.. 
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2 ri::;t!'W'W 1rl-v~11i!um'.ii'W.u'a i 1rn::;.fiu 2 

QI w .. I rl 
f)'lJ1'PIQ 1J'J::; 'ff 'lfl!L(;l::;ft'll,Jl'j t1 bltl'flfl&l'v.:i n'Ufl1llJ~ ll~'W l 'Wfll'.i utl1 '111Jwm u 

'lJ'j'j (;]'fl llJtiJ111mt1~ fiTli'U 'f1 
.::1 0 .% Cl Q.19) 

2. llm'Jmrt'W'flt'Uvmm1::;11in~n'ln 'H1'llv • 

~ 9-1 QI. 

'ffl'.i::; I fl\lfl'.inl\911'W11'll'W1i'.irn 

u.:irl' m fl\'\l'!i'.irn \lj tl1i '.i rn . 

.doQ C-lj/ 
l ri::;H'W'U !lJv'f1ll'U'Ufl1'.i l'W'lltl 1 

.d 0 ~ G1 '),} ').} 
2 ri::;Lt'U'U llJtl'flll'U'Wfll'J l'W'll'EJ 1 'Utl 2 

~ 0 ~ i ~ 
'3 ri::;tt'U'U llJtJ'f1l!'U'Wfl1'.i '\fl.:) 3 'Utl 

2.3 lJfl1'.ii.l'5::;1iJ'Wtt(;l::;~l')J'Ul 

111:i'n11'fl'j111'~ ul'1ti m '.i 
" 

1lm:imlJ 

- 11cMi'Wfll'.i1l1::;'llJJ 

- rnflbJ'l'j'Jl(J(;l::;1vv\?I 

11 1:i' n 'ff m 1J fl ti unJ 
"' 

- tvfl'ffl'.i';iltJ(;l::;tVCJ\?1 

'H 1:i' fl'~ 'fl '.i N mrn '.i JJ 

- 'Jltl-ll'Wfl1'.i'th::;'lj1J 

,___ ____________ _,,_ _______________ , ________ ,,. __ 

d 0 C) 9 ')) 
l ri::;!l 'U'U LlltJ'flll'U 'W fll'j l 'W'lltl 1 
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' 
illfl'j~1url 3 ni1'LI'1m1-U'vim'j1Jflei1l'j'l-J 

m5y;)1tl'.iu f115'~fl~fHJ'UJ'JJ~ ~ihdh11i rnw m1::::1nin 'J tnJ'.i ·:rtrJ1'1r11h;:; 'ti' 'lft'Uti~ 1 m -:i fll 'l 
)I • I J) t 

Nflti1J'J1.Jt~ir'W ~e:i-:iti1ffEJf11'.i u~m5.ij'y;i m'.i 1 flH m'i'i'iihh:::: ih11i JJTl"l irmi'.:.iu~ m1 fi~i~vn1'Yl v1mYiiJm 1lJ~ 
" 

ml'JJ'fflrn'.Hl lirnfli!ri1~ m'.i h.1 m1 ci lEJ'Yl t11P1 iJ'ff m'Wi'lNnvu111 / ii' ti-:it'1 EJ'U~mm::::il'l.lnuli N'1'li'1f u ... . 

QJ <!! 
3.1 f)l'Jfl\Ol!{;'ltlflU(l::; 

..:::::i Q.l.i::::t. 9,.1 

3.1.1 'W'11'itul'11flflW 'ti''JJU\91 m1m fl11'jJ'ffl"1'itl 
' ... 

TI'i'irt11viv1m 
a.I~~ ~ tJJ do 

fl'i '1\9lllJ'\11'UeJ1'lflrl"itl'\1!:'1 flTI\91Hl flll1'W ~ 
" 

' Q.J cl 

'H!Jfl~l'W'Ylt!tl'A-:J 

I. u1::;1~1·vw1m 

2. TI~U'J1CJ'11'Wfll'i 

111 tJJ !11 Ji Ci ~ do c\ Ci 

l'Wfl~\91'.i l11'Utll1tl-:J'\1'itl!'Wtll'll'Vlfll'\1'WYI 3. ltlflTil'i CieJ mtittN'Wfll'i 

3.1.3 Vl'1TH.UlflJllJTillll'ifl l 'Wm'icilEJ'YleJ~ ~tlTil'.i Titl'W'Utl'1ll'lt:Jlf1'i 

!~i11{1''W 1'1 1'li'11'1~1CJ <Jf1P1rn'W 'lJfl~ nm-w 'l'i1-:ir11 

" 0 d dj "" 91 d 91d 

'Wl!TIEJ-:J lUWlJ\91'.i fl'.i::::\9l'Ut!TH'HJ'W'J\Ol 
' "' 

)I Q.I ' 9' .c1 

EJeJ'Wfll:11J(Feedback) liflN!'W'W 
"' 

3.1.5iit'Yll'liifl1im1'ti'e:J'WL'i1~'l~mnmnnu 

" <!! "" d 
l'Wtlr111'lfl !L(l::;'jJfl11'JJ!'\11Jl::::bl'1J\9l'j -:JflllJ 

n ci rn 11111 m v 
' 

do.c::. °lj) j) 

2 fl::::H'W'W l'JJtl\Ollt'W'Wfll'J t'W'\Jel 1 '\JeJ 2 

d 0 Q 9 tj) 1j) 5.1 
3 fl::::H'W'W l'JJtl\Olll'W'Wfll'.i t'W'\Jel 1 '\Jtl 2 'UeJ 3 
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3 .2 fll'.i fll'Hh! l'l 3.2.1 llm'.i n1'H'U~l'l'lflilfl1W fll'J 'Nrn:imlJ 1w 

~ Qd ~I !11 
3 .2.4 !YI fl'Wfl 11i f11'.i Hf1tl'l.J'.i'W'K m::;bl'lJbl'tl\il'fl'Q'fM 

nu't1 f1'l:J!; ffJllJ'C'1'l'lJl'Hll\l.'Vil::;'Ue:J'11Ylt'Jlf1'J 

d 0 Q.1.<:::i 0 

3. 3. 1 lJfll'J fll'K'U l'lf.)Ul TilJUl'l!rn::; 'lllhll'U 

ni;irni11ttm1.1~i'l'l1v'U H1'U 1m-:i fll'.i 'Nne:iu rn 
q 

'ti-v~ri~e:i-:inrnTI'flilfl11i m1'Nn-am'JJ 'H~tin'il mm 

f1l'J 1lne:iu'JlJ~1.3f ,, 
d, Q.I Ci 'J.} y QI .::::Od 

3 .3 .4 lJ m1fl l'llt:l-Vf1fj!'U1e:iurnmll'll'W fltl'W11i m1 

!!'1:::1wi 'll'lll.lfltu -OlJU~ tt'1:::~ l'W 1rni1111m CJ~'J ::;u 
q q 

1. tfl'.i-'.lnTi'NmnJ1lJ 

7. TI'.iihlt'J-:il'Uf\l'J 
q 

1h::;1ih.JN'11 m ,rnn 

3. m'Vinvm'JlJ 

1. 1m ~m'JfJne'lJrn 

2. TI'.iiJfll'J'lh:::dJ'UNIJ 
q 
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I 

d 0 "" 'l !II !II !II 
3 fl::;U'W'W tlJtJ\Pllt'W'Wfll'J l'W'IJCJ l 'U8 2 'U8 3 

3.4 fl1'Jfl1ll'W\Pl 

nmuvi'NfltJ1Jrn 

3.4. l ~flTH1111ul'lilmu~rl111f1JNflCJ'U'.iJJi'flt1l'W 
'1u1ri'j.:im'.i1lneJ'U 'j lJ 

d&r do c1 

3.4.2 bftll'U'Yll'lf1CJ'U'.ilJ'Ylf11'11'U\Pl lJ'U'.i'.iVlfllff 
~ ' 

1'flV'J1lJlBtl~tlfll'Jl~V'Wt TI.:J'U 'i1ll~'W fll'H~'W'Yll.:J 
" 

il::;~nn 1hrol'lnv 

3.4.3 ii~.:ie51u1vfl11llb1::;\P11n 1n~i1fl'ui.Jmill 
"' 

~iJmru m1~'fl~-a~CJm'.i1Vlv.:ivH:i iJ1Jmvn'lf~m1~ 

.:Jl'W 

~ (lJ 0 tJ) g) 

t 'YI V-'.!l"l tJl iUJl::; till fl'U 'ill 'U 1'WrH 'UltJ'U 'JlJ mi::; 
" 

numrn~flomll~ll1m1~ 

3.4.5 im1ru::;1fo.:i'Nn-u'Urn l.'1'11Jl'.it1:ill'l1i'-e:Mt~V'UL~ 

mlln11 fl'.i'.i lJ L'Ylfltlfll~ m'.i 1Jnci111lJ~ fi111u vi u n .:i 

do.::::t q!J/ SI 
2 \'l::;lb'\.J'W llJCJ\Plll'W'Uf)l'.i t'W'Utl 1'UCJ2 

d 0 A 9 !II !II !II 
3 l'l::;uirn tJJCJf!ll'W'Wf11'.i t'W'Uv 1 'UCJ 2 'Uci 3 

d O A 9 !II !II !II !II 
4 l'l::;U'W'W llJtlf\ll'W'Wf11'.i t'W'\ltl 1 'Utl 2 'Utl 3 1rn::;'UtJ 4 

I 

i. 1m~m'.iNntJurn 

2. "1''.iilmnh::;1ilmr~ 
' 
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rlrnimamm~rn 

m1~11i!u m1 'tlnti'UrnYJn lm ..:im1 ~11~'Wvi't1..:i1ini11~ul;'l~1h~ri'.hu-n1m11lrrnmjJ 1~ci 
~ v ' 

vn irnra~iiq 'l'ln'llti..:i m'.i 'Nntim'l.Ji..:i 1 uu~'IJu..:i fll'.i l;'i-l'YJ'W itl;'I~ m'.itr:llJr-rnriil\91 / 1h ~ih-115.m"W iu nwYl i..:i iu 
v 

1 rivnTtt'W ri 'l ttiJm11h~riJu ri-ai-:i 1 m~·w)i..:i fll'.i 'Nnuurn 1rnd1n11~~m'l.Ji.J '.i ~1iJ'Wmt1'!1&i' ..:im1 'Nnu 'lJ'.ilJ 

mrnmrw iJm'.i :Oriv11'.i iv..:i1'W vi-a fl1'.i NntimlJ 

---.. ' <V I d ·= v "" Vl1ll.:!'15 ! fH\.!"Yl 'YHll'HlJl 'tt 'il f1 ~ l'W TI U"Q' VI .:J 

4.1 
d u Q 51.:::S 
'l.Jfll'J '.i~l'lJ'Wfl11ll'J'Cl'f1 I 

" 
1. 

d CV di 1 S}l)}cv 
11fll'.i11'1N'!Jfl11'l.J'V'l-l'Wtl ~'IJlHVll'\Jl'.i'Ufll'J 

"' 
- UlJ'lJD'J~!JJ'W 

')I ')I 'Nnullrn~n~um1n'Cl'l'l1 'lui.J1~1~u tt~n"l 
v 

i.Jfin5 fl1 (Reaction) "' "" - 'JlcMl'UrHlfll'Jlh~tiJ'W '\Jtl·:iN!'\Jl ri·m 
OJ OJ 

i''IJ m'l Nfm'IJ 1 lJ 

,, 
di "' - l'Wff\11'\1l;'lf)°ff\9l'J 

" 
- 11l m 1 'N n v m" 

= 
- 1'1'1t11m 

'J) d 'J) 

- TI.fll'l''H!1ril;'ltilJfl1'.il'Jtl'U'J 
"' 

- 1~v~nmm11lnr:imll 
. -· -------- ---·-· 

• , y 
lfl{,l,!<)lf)l 'j 'l'lfl~;!l'h!'W 

d 0 ~ 1 fJ/ 
l fl:;U 'U 'kl !lltl~ll'W'U fll'J 'U 'UV 1 

4.2 iJm11'~1rn:;1h~1ihu·rn .:::! o;V ~ 'j.I ')) 'J)'"' N 
1. llfll'J1~Nl;'lf11'Jl'Jt1'U1'Ut1-:irn'U1rnm'.i nvurn 

" " 
- ll'lJ'lJ Pretest, Posttest 

d 'J) • ')I ')I 1 <>' j/ 31 1 I - 'Jltl..'.ll'WNl;'ltll'J'th~tJJ'W fll'Jl'Jtl'W~ (Leammg) 'Utl-lv.ll'Ul riflfl1'.i'l'l\9l'ffti1J I 1rim:im1mm1rn'\11 ~ntl'w 
" ~ 

fum'lNn'ilurn nnNnt11J'J'lJ ., 11 (Pretest) !ll;'i~'fHHfll'J tltl'lJ'JlJ 

(Posttest) 

<i 1 'J) !flW<)lfll':i 'l'lfl~U'h!'W 

JoC\ 1j) 
l f]:;lt"U'W llJtl~ll'U'Wfll'J 'W'\IV 1 

' .c::l iJ .q 0 !-i 
!. 

d C\ 0 ~d1 S}OJ 
- ll'lJU~~l'lllllh~ri'.J'Ul'!l;'I 4.3 lJfll'J 1:;!lJ'WN'!Jtll'J'Wlfl1llJ'.i lltll'J\91 ri\9lllJNl;'I fll'J'Wlfl1l'IJ'JV1 ~';i 'lJ~ lf1f11'.i 

" "' 

i nll~~tl'i'fo 1 i.J'l ~'l 'U m11li]'U'~ 1lnt11Jrn 1 iliJ1 :;qnl'l'l~'l'W m'.iufitl'~-:i1'Wmt1'l1~..:i = - '.ilcMl'Ur:Hlfll'J\91~\Vll'lJ 

nw (Result) fl1'JNfl"ViJrn 1h:;mru 3-6 t~V'u 
t 1 y !flW<)lfll':i 'ttfl~H'W'W 

d 0 Q , 'J/ 
l fl ~l! 'W 'kl llHJ~ ll'U 'U fll'J 'U 'UV 1 
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(YlTOVl.:J) 

_f "' 'i "" v l!'IJ1Jm::tmrn 1nnn.11V1£Jf;Jt'\ll":i1Jfll'Hl'll ·n..1 

(f11'.i~V'l.JU1J'U1J'n£llf.I) 

i'IJl .............................................................................. 1'Yl£1lfl":i ........................................................................ .. 

ftllJ":i":iElll'.I 

11um1·u'i-:i ci1.:i1 ~ini' mHu:: 1~.:ifl oim1rnn «vu 'Uv.:i1yw1m ~.:ifi'cH m":i 1 tt' N1.\J1fo n rHnm.J1h:aih.i 1rn::·1rn 1 l1'1h ::;d'J u . . 
m .:JVlllJfl11lJ! 1'.lm ~'I l.J lfl~n'YI !'~m.h::; lu'JIU1 u f)l';j ,Jr rn_h .:i11l fll':f Nml1JSlJ Mi:hh::; ih11i flli'llrn:::1h::; ~'Ylll r-mi'I' ~ef lJ 1.'\.! . ' . 
tllJlflYI 

'1111flrtl'l'K'lJlU ./ '1.:i'h.1'liv.:if111'1'\J~Yl'i.:JflUfl11lJ!Hi-.1'\JWril'WlJlfl~'(Vl lVJUl!Urntifll~'U 
d .. I v v J 

5 = l.JlflfHYYl '4 = mn ' 3 = ul'l-Jfli:IN '2 = '1.JeHJ mi:: I = 'l.JVl'.l'YlffVI 
q q 

v "' I i:I 1111 ru::;n l '.i ffeJ'W 'Ue>.:i 1nt1 i m 5 4 3 2 

1) l'YI Ulm nl'K'U YllYlt}U'i::;-O 'lrl '\HJ'! f11'i1J'j 'i uivl:H~ml'U 
y 

2) 1ilti'111Lrn:::'U'1l'!Jl'UYI 'IHJ'l l'JJ'l ti nnl'K'Ufl Hifll ll 'U!Vlu-:i 1 fl 
"' 

3) l'Y1Ulfl'HYl5UlJflWfftl'\.!1YiV.:J lYI 

"' "' I.,., "1 ' "' 1 4) Tl'lUlfflellilJlV 'fl'llfllll'\.! U'1::;'1'll.Jl'it1l'U.1 u'11Ul'l'W'I YI 
>' 

5) iim1~Y115 u.:iil1fi'rni'tvHimrn'i'i u1u1Vlu.:i 1YI 

1 
"' l Y<> V V "' l 6) mrn11 uwir,:i11J'rn 11fl111rn::;mrn11mu.:i YI 

1 ,., ., "" "' 7) fl111JYl'i .:iniii 'Ufll':fl'Ul-UtlflulfliHl·U'W'\.J'\Hl.:J1'1'1Ulfl':f 

8) 1Y1u1m 111111 tJ m'ffl tt'~1'11'1vm11mJJtlrum !u11'v.:i1"5uwVlu.:i 1vi 
" u 

"' 11 1 , .,,, ,, tl y d 9) Tl'Wlfl'il YI Vfll'ff Hr;jl'\JlU'JJ'ilJ(]llJ l)J'111l-ltlfl'Ktl-'.ll'JU'\.J 

lflu.:i'lri 

"' i 1" ri., ., "" d 1 1O)1i1u1mfi'W \nrn::; 11f111rn l.Jfl'UltJ-'.lfl'IJYH'UlvmwmM 11 
"' 

i:::i. ~~ ~ d o.<::::\ ./ 3'sJ 
11) 1YlUlfl'iUUlJ'l'IJ .:Jfldll.Jfl'fll'lilJ trn:::m1UTHllulflfjl'UTO'IJ'il.J 

ri'lu-:ilfl 
>' 

12) fl1llJr1l.J'ffllU'UtJ 'llUV'Kll'lilYJ'ffffW 

13) 'IJ'J'J 01 mfllu tt'v-:i1'5vui.11"1''\.J1u1Yl u,:i 111 

~ tj 91 tl d'~ 
14) 1Y1u1mlJm1m fl1llJiillJl'iti mi;:; 1:::ff11n1Hu'l'l1n'l11tll'J 

"' 
1Ylu~1Y'l 

.::::. d ::. I 'j/ )/.::::I. 

15) 1'1'l01fl.'ilJfl1ll.J'fl-l lu01U'YltJY'lfl11lJil 'l'lli'lV-'.l l'fl 

~ iJ"' 'N !""'l"' "~ 16) fll'J1f111'1:::fll'i 'J::tlJl.Jfll'i f)tJ'IJ'jlJ 'fll!'O~ 1'11-'.l'l'l'Ul'lffl!ll'U 

1Ylu'1lfl 

t 7) 11lm11''fllLC1:::1h:::1iJl.Jm'J Nfrn'Urn 1'11m:::'1'mYlv..:i l'fl 
y 

18) l'l'lUlffllJfnllJ~-'.llu l'\.Jfll'i'IJ'J'JUlCJ!YiU-llfl 

19) faum'lJ fll!Jf)li'I fll'i'IJ'J'JUlU'\JCJ-llYlUlfl'i ~!WEJ.:J l\il . . . 

' ~ c::s v ~ ..:::::.. 
fl11ilflVlll'l1Uli:l:::'UeJ!lllHlll'J.l!::ll'lJ.J!l'U.J : ---·-··. _ ... __ .. -· ........ ·-. ·-· .. -·- ..... -···- .. _ ·-- ----·. ·- -·-- ·----·· -··- ... ·-·- .............. . 

------···-----------------···---------------------------------·-----------------------------------··-------------·------------------·--·--············ 

---------·---------------------------------------------····--------------------·········-········-··-···-··--------------·---------------- ...... ·-· 
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('fi'1vv1.:i) 

_I "' 'l y y ., 
!!tl'Uu'a::;n.Jl,I Ol'afnl'\.l !Vll'.Jf;JI 'Ill ':i'UO l'fflU 'iii 

(OWiJC'JW!U'UVflU'.ill'.Jl'l1vir'iimn) 

1'll1 .................................................. ··························· .. 1'11EJ10';i ···················································· ...... ··············· 

ftl'l.J'i'.iEllfJ 

v ' ?1 ~ ~ ~ J v 9 v ll v v _I ~ 9 ".I ~ 
"ilUf11"i'UHfll'llU\.J'1flEJUJ::;!'jf.:Jf'1UlflT\'Hll"ifHJ\.J'UV'll'r1CJlfl'.i 'll'l'fltl'lf11"i !"tHH'\Jl"i'IJfll)()'l.JnJU"i::;l:!.J\.J 11'1:::'\Ju l'l1u"i:::~:U\.Jl'l'i ~1'111.l . . 

' ' y 

filllJI ~'U~ r '1lJlflYl "n''fl 1Vf e:i 1h::; lU'JIUl \.J fll'.i uf 'U 1.h ,:i '.)Jj Fll'i ~fltl'U rn l rf'ihh :::ftTI iimvHm::;iJ ':i :::ih1 ii r·rn '1' -l~\.J 1 \.JV\.J lfl l'l . . " 

·1hifl~e>.:i'lnnu ,/ J;1<!l'\.l~v.:il'11rn'll~m.:iflt1m1rnliwt11i.:irl1umn~rrn 1vi~rn.i,iveim1l'\.l 
q 

' ' t::i .. I v v .:::t 
s = mfl'triXA, 4 = iJlfl , 3 = u1'\.lmn.:i , 2 = irnu 1rn::; 1 = '\.lvu·mrn 

• q 

1) 1i1u1mn111'Wf11Yi~il'.i:::'1' .:if'1"'li'ci1-nnf i~l'lt ilu1Vlu.:i 11'l 

2) m·rnn1hwclim:i1uii1 'lv1°i''fln1wYiu..:i il'l 
.e.i, d UI ::'! cl 9J .C:::. d' sJ j} 

3) Tl1CJ1fl 'HJ m-s- 'i1J n .:i fl 11:um i-11! ii:; •1rn 1'1 l'Hll 'U tM f:J! 'U lfJ 'lJ rn 

mntWU'1l'fl 

4) 1m t11mfi'\lv,:imTff':u'JJ'W11llm.h:::'ll1liu1'flmillu,:i 1Yi 

5) u1::;1~uutym~tl1mc1'JJ'JJ'W 1mm:::"O'rnillv,:i lY'l 

~ I . V.::s ,., ~ rl " l v I sJ 
6) iuvm·inuir111m1m fllllJfi'fltrt\.J 1m:::1'l11 til lvicw1.:imwu11'l " . 

1Ylu.:i11'l 

7) 1h:;1~'Wu~111mrnniJrn.1 ifari!i1ri'rn1hA\.J\Ple:iuY!mcle:i.:i1Vlu.:i'll'l 

"' "'1"'y"'~ '1-" "'cl 8) 1i1Ulfl':if1'.i::5~lJ iH:Jl'Ul';i'l.Jfll'iVlJ"ilJ ll'l!l(\''fl'lfl1llJfl'fll11\.JlJlfl 

1Ylu.:ii'fl 

9) nm~1'*ff':ullu1ml.J1:;(l':u1YlrM1ri 
"' :;>! 1 ,.... .. ~ "' .. ~ d 9 IO) 1i1Ulfl'i!u\Pl ufll(l' 'IH;jl'Ultl'l.Jnltlll.Ju~lill1'HJ'\JCJ-0'1"ffl'.I l'YW-.l 11'1 

11) 1'11v1m-Oll1il1rn:;1~\.Jnurn-inu~1.u'15'um1 vurnri'lu.:i'lvi 

12) 'U'S"'H.11 f1lfl'l'Wm'ili:UlJ'WlUTffllhlYiv.:i '11'1 

13) mrnn'llw1 i'Wmrnnil'l1t1 'llu~N'1'1i'1fom'ie:iurnrn.:ivi1'W 
" v 

ihnrn Vlv.:i tl'l 

I 4) 'l'i1'W~ 1um«ufiYJ.:im1lJfiri1i'.iurt~uv.fl1h imflv.:i t'fl 

' '1 "'"' Y a. I ,,j d 1 15) i11'W \'ll'rnlJ'?,1llfltl!l1J'.ilV'IJCJ-:j!YlVU!i'HM 'fl 

16) fll':i ~'lrllflllJ'l1 ~ V'l.h :;1~h1iJty11l'UtM li1tll m 'lfl'W ii1J1 fll'i 
VflU"ilfJGm~v..:i1Ylt1-:i l'fl 

17) l'\'lEJlfl)lJfnll.Jf fllllJ"fl'l)Jl'Hl'\11.:Jl'lilf1l"ilYlCJ'lll'l 

1 s) i'Ylvim~-i 1'oci1u'Yluriml'JJf1Ylu-i 'lvi 

19) i~m"i 1Yi11iid1:;1illl fll':i 'Nne:iml.J !rl'u~.:i !livirnwi'lEJ.:i 1vi 

' ~ d v ~ ~ 

5 4 3 2 
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