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ABSTRACT 

The purposes of this research were to 1) compare the Matthayomsuksa 5 

student's learning achievements on the topic of "Mechanical Waves" between before and 

after using the 7E learning cycle model, 2) compare their learning achievements on the 

topic of "Mechanical Waves" between using the 7E learning cycle model and the 

traditional instruction, 3) compare their analytical thinking on the topic of "Mechanical 

Waves" between before and after using the 7E learning cycle model, and 4) compare 

their analytical thinking on the topic "Mechanical waves" between using the 7E learning 

cycle model and the traditional instruction. Samples were selected from Matthayomsuksa 

5 students who were in the 2nd semester of the 2017 academic year at the 

Khokkathiamwithayalai School, Muang Lopburi District, Lopburi Province by the samping 

of 2 classrooms. Then, they were divided into 2 groups using simple random sampling 

by drawing lots. Ten students in a control group who was taught by the traditional 

instruction. Another group of 24 students regarded as an experimental group was taught 

by the 7E learning cycle model. The research instruments were 1) lesson plans of 

"Mechanical Waves" using the 7E learning cycle model, 2) lesson plans of "Mechanical 

waves" using the traditional instruction, 3) a learning achievement test of which the 

reliability was 0.811, and 4) analytical thinking test of which the reliability was 0.832. The 

statistics used for data analysis were percentage, mean, standard deviation, t-test and 

One Way Analysis of Covariance. 
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Results of the research found that : 

1 . The student's learning achievement on the topic of "Mechanical waves" after 

learning with the 7E learning cycle model was higher than before learning at the .05 

level of significance. 

2. The student's learning achievement on the topic of "Mechanical waves" after 

learning with the 7E learning cycle model was higher than learning with the traditional 

instruction at the .05 level of significance. 

3. The student's analytical thinking on the topic of "Mechanical waves" after 

learning with the 7E learning cycle model was higher than before learning at the .05 

level of significance. 

4. The student's analytical thinking on the topic of "Mechanical waves" after 

learning with the 7E learning cycle model was higher than learning with the traditional 

instruction at the .05 level of significance. 
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LL'Vi\l"jj1?1ifu~'\.b~1'\.b (Ordinary National Educational Testing : 0-NET) ih::-;l1um1~m~n 
2559 °.lJtl\la'tntJ"'wr1~HrntJ'Yl1\lm1~m!f1LL'Vi\l"jj1?1 (t1\lff m111V11"jj'\.b) (a''Yli1!., 2560) Lilui1 
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T1rn::m13Jm1nT~~nM1if u ~u;i1u iiTi::LL u um~ £J~1n11T1~\l°ll tl\ITl::LL u UL~3J 1 u.ffu3Tli£J11~nM1 a 

iJ.yi 3 1::itJ'151~ 3j '1::LLU '\.bi:.J ~i11 (l'YlTIYl1\ln1'lL1£J'l-b~1il.T1111lf LL~::~1'\.b llnl!t:::n1:::tJ1Un11'Y11\I 
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itm1t1u.ffutl'lit111~m~nfl~ 5 h\IL1t1uih::Yl1t1 ,J\l'Vll~Ufld"'n°l5~m ~~u11r..Ji'urm1Ylu~1\lm'l 
L1t1uV1i\IL~fum'l,J~n-;in-n11m'lL1t1ufLLt11J111,Jmm1L1t1uf 7 .ffu ~\ln11n1J",J~m1L1t1wf 

'lJ ;.J 'lJ 'lJ 'lJ 

LLuuiJn~ ~""Ju 1un1J"i~n-;in'l111n1J"L1tmn1J"~att.LYia1 iL ilu 111~111 LL u1Yl1\I n1J"u~iu 
n1'l~mflLLfl::LLrili.t1nq~nTHU1Yltnfll1~~f~m~n~Ln~ifu LLfl::L~t1Liltt.nTlvt'Yl!tt.1~L1tm1u 

'lJ 
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'lJ 'lJ ;.J 'lJ 

m::1.J1tl.n1d"L1tJtt.ni rl1J~L1tJu Lyj e:J Li~L1tJUiif1113J~1m'lrl L Un11~~lLTl11::~ua::r..Jai1lq°t'lf/' 
'lJ 'lJ 'lJ 

"' .. .r 
°t11\ln1d"Ld"tJU~°lJU 
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1 " tU \J~ 

L1tJitn1'lfftJtt.L~ tJLim1'1~m'lL1tJufLLU1.J111,)n1m'lL1t1uf 7 .ff um hi. un11L1tJtt.m'l~e:itt.1"1f1 
'lJ ;.J 'lJ 

w~mf L~tJn11Ltl1tJrn ii tJUr..Jai11q'Ylnl11\lnTrL1tJtt. LLfl::Tl111J~11J11fl 1um1fi~iLf1n::l{ nu 

ilim1-;i"~m1L1tJtt.fLL1JUUn~ "llt1\lit'm1tJtt..fftt.1i'litJ1l~n1!t1U~ 5 h\IL7tJtt.LT1nn::LfitJ1Jl'YltJ1a°"tJ 
'lJ 

~1 L11 miit1\la~u7 i\l'Vl1vrn Vl u1 L Yi e:i 1 i~L1tJuii T11111f T111m i1 h ~1111'lrl~~i LT111::l{ 
' , 'lJ 'lJ 

LLrlUUJ'Vl1<ii1\l "1 i.~ ff1md"r1 U 1Tl111Jfl.utb::tJ n~1iLL~::~1d"\111i~c:i tJ1\liifl113Jft'"lJU~ e:i~n tJ 1" _, J ~ , q 

i.JT1111anu-;i'11.Ttt. 
' 

. ... ..... 
V111~~\1~~1U~v\lfl1~1~U 

1 

1. L~mtJ1amfitJur..Jai11qYlnl11\lm1L1aui'l51W~mf L~C:J\I Ti~un~ "llv\lum1tJu.ffu 

tl'1itJ11~n1!t1ilrl 5 rl1~fumJ"i~nTlL1aufLLuu111-;i""mm1L1tJuf 7.ffu V1a°"\IL1aunuriatt.L1au 
'lJ ;.J 'lJ 

2. L Yl mtJ1arn Yiau r..J~i11q Ylul11.Jm1L1tJu i'l51W tln Gf L ~e:i\I Tl~tt.n~ °lJ e:i\lum1tJu.ffu 

tl'1rn11~n1!1-1U~ 5 ~L~fun11,J~n11L1tJttfLL1.J1J111,Jn1mJ"L1att.f 7.fftt. nun11,J~md"L1t1tt.f 
'lJ ;.J 'lJ 'lJ 

LLuuiJn~ 

3. L ~El L tJ1tJu L fi tJU m1fi~i LT111::l{ Yl1\ll°t1 tJ1f/11ff~fi.tt1\lit'n L1tJtt..ff tt.tl'litJ3J~nH1ilri 
5 rf'\.~funTlivln11L1tJtt.fLLU1J111,Jmm1L1tJtt.f 7 iftt. 'Vla°"\IL1t.JUn1Jfitltt.L7tJtt. 

'lJ ;.J 'lJ 

4. L ~ mtJ1tJrn Yi tJum1~~iLT1J"1::l{Yl1\liYl a1fl!1~~f,, e:i\lun L1au.ffuaJ""1JtJ11~n1!t1uri 
5 ~L~fum1-;i"V1m1L7tJtt.fLL1J1Jl11'1 ... n1n11L1tJuf 7.ffu num1,J~nTH1tJUfLLUUtln~ 

'lJ :.J 'lJ 'lJ 

0 ca,.. A. ..... 

vi11~a1vi rut1v\I n1~1~ u ., 

1. L~LLr..Jum1i~nTn1tJwi'LLuu111in1m1L1tJuf 7 .ffu i"lf1wtimf L~El\I Tl~tt.na 
'lJ ;.J 'lJ 

Yi ii tb:: ~'Yl n 111 ~41\I'1::-rl1tJ1iitnL1auii f..J fl i11 q 'Y1 TI .. 'Y11\In1dL1tJu1"151 w ~n ff ff \l;f tl.LLfl:: ij 
'lJ 

~ .. .. ' .r Tl113JITT1J11fl Ltl.n11Tl'i11 LT111::'VI ~\l°lltl. 
'lJ 

2. LUtl.LL tl.1°t11\I ITT'Vli°'UT11~ft'Eltt. L tt.m1vt'CUJU1n1d"i~ n-;i nd"11Jn11L1tJtt.n11~e:Jtt. fa ti 1 i 
'lJ'lJ 

m1'1~m1L1tJu fLLuu111,Jn1n11L1tJuf 7 ,,~" 1 tt.i'l51~u 'J 
'lJ ;.J 'lJ 
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"'.., 
"n ti rn '2.1 lil '2.1 ehrn T'i'l '1 u 

1. 1h::"I!1mLrn::mhJi1uci1\I , 
1.1 1h::"lnn1 ~1E1itm1£Jui\ur1rn11~m.flu~ 5 n1m1£Ju~ 2 un11~m.fl 2560 

i\lrl<i1ITTiXn:t1'U.L"lJ<il~'U.~m1~nH13.l1i£J2J~nH1 L"lJ<il 5 ~1'U.1'U. 64 h\IL1£Ju ~1U1'U. 7,477 YIU 
., . 

o "' A 4d d -., .d 

(wmn\11'U.L"lJ<ilVrn'YlmwmH12Jli£J2JV'fm!l·1 L"lJ<il 5, 2560) 

1.2 rnh1i1uci1\I ~CJitm1£Ju.ffutl'1i£J2J~m~nil~ 5 111m1£Ju~ 2 llnTl'~nH1 , 
2560 h\IL1rm1Ylnn::L Yi £J>J1'Yl r.nitJ ~1Lll mil CJ\l~wu1 '1..,\l'V11<il~wu1 i\ln~uhiXm1m"lJvi~u~ , , 
m1~nH131'1i£J2J~n'M1 L"ll<il 5 ~1Wl'U. 2 ia\IL1LJu J"1a..1 34 YIU 1vian L<i1£JinnTl'H'a.itJti1\IJ1£J • 
(simple random sampling) '11mfui'rnrn1nitJ\IL1LJULLU\ILU'U.itl\IL1£Ju~ 1 (a.J.5/1) -,i1u1u 

24 flit Luurnhrn<il~tl\I ~Lvifun11i'vin11L1£JufLL1.Ju1""n-;ln,n11L1£Jwf 7 .ffu ia\IL1£Jufi 2 
, '\l ~ '\l 

(a.i.5/2) 1i1u1u 1 o mi. Lthma11Ti1uT111~1vifum1i'<i1m1L1£JufLLUu1.ln~ 
, , '\l 

2. i1LLU1~~nH1 1.l1::ntl1.Jvl1[J 

2.1 i1LLU1~'U. ~am1i'vim1L1£Juf 2 1ULL1.J1.J lvlLLTi 
'\l '\l 

..., a ._. ...,. .., a "' ~ 
2.1.1 n11'1<iln11L J"[J'U, 1LL1.J1.J1 n'1mm1L W'U.' 7 "lJ'U, 

'\l ~ '\l 

2.1.2 m1i'<ilm1L1tmfuuutln~ 
'\l 

2.2 i1LLUWl12J ~tl trnm1i'<ilm1L1LJuf 2 ~1'U. lvlLLn 
'\l 

'-' A< ,:::ii 

2.2.1 t.mff2JCl'Ylli'Y11\ln17L1[J'U. 

2.2.2 T111a.iff1mJ"ri L um1~<iliLY111::~ 
3. L ii tl'V\1 ~1 "I!L un111 i' £J Tl f\I d' L iluL ii CJ 'V\1 <i112J VI in &Hn frn1 u~n M111\IL1 LJ ii. 

'\l 

LTinn::LYi£J2J1'Yl£J1i£J W'Y11i~n11°15 2555 n~3Jff11::m1L1t1un'Ylr.nmff<ilf .ffu3.l1i£J3J~nM1il~ 5 
, , '\l 

1°151vH~rnf 3 1 32203 m<il1~1u 1 5.1 : Li11'1Ti113Jim4'mh::'Vl11\1Wi\l\11unum1~11\liii.-i ... 
ni-nll~ £Jit iuwi\I \11tt 1.l ~ imZ mh::'VI 11\1 ff11LL~::w i\1\11-U. ~ fl"lJ a\I m 11 iwi\l.J1u~ CJiii.-i LL fl:: 

~\ILLJ<il&f tl3J ij n1::1J1Un17~1.JL~1::'Vl1Yl113Jf ~tl ff11~\I~ L~tJ'U, fLLfl::tb~n1>Jfltltit11:: fo"I!l! 
'\l '\l '\l 

i1-i1<il 1 5.1 3.J.4-6/1 L~u" Tl~Unfl LdtJV111.l1::ntJuvi1£J 4 'i1itJ~\ld m1ti1u fauwi.J\11u . . ... ' . 
d A - O "' .... 4 ~ A 

"lJ tl\I Tl fl'itn fl Tl fl'l-l.~1'!-1.1 n11'JJ€l'U, 'Yl1.J"lJ tl\I flfl\l. LLfl::~>Jl.J <il"lJ tl\ITI fl\l. 

4. 1::£J::nfl1hm11i'1°'£J ~hdlt4m1i'<iln11L1tmflu111T1L1£Ju~ 2 ilnTl'~mti 2560 
'\l 

LU'l-4L1fl1 4 itl~n~ ') fl:: 4 -i1 L>J\I 113Jtl\l'Yl~HrnunauL1£JuLLfl::'Vli.JL1£Jtt Ein 2 -i1 L>J\I 11>J 

L1fl1J.Jiu 18 -i1t3J.J 
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A QJ 6' 
lU.113J ~'VfYH~.'t'n:: 

a,., 4::t ...,- ~Q,_, .c::t. g,... ~ .i::!liCl!t. a 
n 1''i\l I?! n TH 'H'.J 'WHL 'lJ 'lJ 11'1 \l ff'rn TH ·rn 'W) 7 11 l\ VI 3J 1 rHh'I min d""rn n 1dL"HJun1 d 

~ ~ ~ 

~t1it~\len~rmd"::1J1itnTrrn-JirH..11~1~<ilfrwirJ1iL 'Ylflitfl1!Ji'nd"md"L1rmf 7 "Ll~it <il13JLLU1~~ 
"LJEl.J LeJL615itfld"1~ (Eisenkraft, 2003, p.58) ~.;iii 7 .ffu<ilt.rn ~El 

.ffu~ 1 .ffu<ild"1'1~El1Jfl113JfL~3J (Elicitation Phase) 1u.ffud'1::dju.ffu~fld"-;J::t.;i 
'IJ 'IJ 

'11 rn m vi t1nd"::iu1 i ~L1 rJit LiLL~<il -i fl113J f L~ 3J e:i t1n3J1 L vi t1fld"-;J::1if11 L~ mL~ ~::flitii~u 
q 'IJ 'IJ 'IJ 'IJ 

fl113JfL~m rh L d" '1:: 1i11.JLummd"~t1u i.i nni EJ.J LL~::fld"Lif11im1rJitfl1d"'1::L1rJitL ii't1V11 Lwi 
'IJ 'IJ 'IJ 'IJ 

rit1it~'1::L1rJitLitL'd'm111Ju 6) 

.ffu~ 2 "Ll~itLf1ffn3J~UL'1 (Engagement Phase) LUUn1d"U1Li1~um1rJitVl1m~e:i\l~ 
'IJ 

~u h'11nYi113J~-i ffrJ V11t1en-;JL~3J'11mn13J~u L'1"Ll e:i.;iG11im1rJmt1-i'Vl1t1 Ln<il'11nn1d"t1fi1h1 r.i 

rn r.i 1 umi3J L~t1.J~ii1~u h en-;im'11n L 'Vl<ilmni!~rhi.;idiW1i1ut1 ci1w1h.;iL1~1Ju 'Vl1mlluL~El.J 
q q 'IJ 

~L ~e:i3J 1r.i.;inuf!113JfL~3J~L~ m ~.;i L1r.iu f3-11utf1 fld"L iiuflun1::iu 1 iirn1r.iu~f1.;if11n13J 
'IJ 'IJ 'IJ q 

rl1'VIUW11.h::L~U ~~'1::n1::iu 1WI rJn11L~UEl1h::L~iti1uri EIU LL~\hifl11U.J~1J 1 iin L1rJitf.JEJ3Jf1J 
q 

1h::L~it'Vl1t1f11m3J~mn1i-J~u hLilm~t1\l~'1:: 1i~n1Y1 
'IJ 

.ffu~ 3 .ffu&n11'1LL~::Ti'uV11 (Exploration Phase) 1u.ffud'1::~miit1-.'1 '11n.ffuLf1fl113J 
~uh ~.,, Lrl El Un L1f.lit 'YilffJ13J L i1h1 u1h::L~U 'Vl1t1f11m3Jri~u h\l::~n1Y1El ci1-.'lrit1-.'1 LL rlLL~1fiii 
n1111.J LLt-lltrl1'VI UWI LL u 1'Yl1-.'lfl11~111\l<il11\I ~El1J :.,,~3J3J ~ ~1'\.t rl1'VI UWl'Yl1-.'IL~ e:inriL ilu i.ui.i 

q ... 

~.Jiit1tll)u1h Yimnu11u113Jit1~~ ie:i~m 'YlYi V11e:itl11nnn11n!~1.;i 6) irrm1<il11\l~e:iue:i1'1'Yi1 
Li'VI ~1 r.JiTI L °.lilt 'Yh nl 1'Yl <il ~El-.'! 'Yil n \I nd13J fl1fl~U13J n11liflti3J v:l1 L <il Elf L yj EJ°.rl1 rJ ~f1.J 

G'o , 
0 

di 'V 'Li A I q,.. t 

~mum1m\11 ~ El.J (S1mulat1on) m1~nlY1Vl1"LJEl3J~'11nLEJn~11e:i1-.'IEJ-.'l\11nLL'Vl~-.'l"Llt13J~<il1.J 6) 
'IJ 'IJ 

L YiEJ 1lflim~-.'lit13J~EJ ci1.JL ~ rJ.JY-1 EJ~'1:: h1 u.ff u~EJ i.tJ 
'IJ 

"LJ~U~ 4 .ffue:inu1r.i (Explanation Phase) 1u.ffudLrimtm1r.iui.iiEJ3J~mEJci1-.'I 
'IJ 

L ~ rJ.JY-1 t1'11nn11~111'1<il11'1 ~EJrnLtf1 ~.;itt1-llt13J~ ,Y EJ~m 'YlYi~Li3J1i Lf111::lf LLtl t'lt-1~ ~11.l t-1~ 
'IJ q 

LLt'l::U1L~UElt-l~~LWILU1U~1.J 6) L°liit 1J11r.J1r.J~1tl ~f1-.'ILL1JU"ii1~tl-.'l'Yl1-.'lflm<ilY11~<ilf 'Vl1EJ1tJ 
'IJ q 'IJ 

11W1 ~f1.J<i1111.;i '1t'l'1n11Ti'u W1J 1 ui1u UEJ1'1 L fl u Ltll~'V\~1 r.J'Yl1'1 L °.rlu ~iu ~uu~3J3J~~1u ~t.;i 
q q ... 

i.1 hiLLil.,,nu~3J3J~~1u ~ci.;i i.1 'Vl1e:i i.a.iL ~ r.11-ll EJ.Jn1Jtl1::L~u ~i.in1V1uW1 i.1 LLitrn~1i'1::EJci1 u 
q ... 'IJ 

1ULW!n Gi13J1d"rl ~f1-.'lfl113JfLLt'l::°.rl1 rJ L iLnWln11L1f.JU fl~ 
'IJ 'IJ 'IJ 

.ffuri 5 .ffu"LJr.J1r.Jfl113J~WI (Expansion Phase/Elaboration Phase) LUUn1d"U1 

fl113Jf~ ~f1.;ii1u hlL ~El lJ fo.;i n1J fl11 aJfL~3J'Vl1El LL u 1 ~ Wl~L~ TlUfll1 L ~3JL~3J 1tJ1 i EITI1J1 rJ 
'IJ 'IJ 

~mum1ruV11m'Vl~n11m~U6) tl1Lie:JTI1J1rJb~tl-.'1~1-.'I 6) LimnnLLGiWl-.'ll1it1"ii1n~UEJrJ ~-.'ln'1:: 
"li1 rJ l iL ~tl3J 1 rJ.JnlJ L ~El.J111 ~1.J 6) LL~::'Yh l iL n~fl113Jf~n n11.J"LJ11-.'l;jU 

'IJ 
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m::u1um1'<ih\I 6') i1um1£m:iif11111fu:: hu1\I uci1\IL 1 Lrn::mm!mJL ~rJ\l Lc;) 
'U 

.ffu~ 7 .ffuil1fl1111fltl'li (Extension Phase) 'lu.ffudd'.ltt~fl"l'1::~u\liin11' 
'U 'U 

i~Lc;)1rJ11fam~1ium1rJu '1.~il1~\l~L~L1tm111 '1.tltl1::rJnc;)1 "111. iLi1~tl1':: fo-nm uiiic;)tJ1::1111u 
• 

fl1'1:: L ilu~ n1:: li1'u 'l lt um 1rJtta'11JTHl i.i.1T1111J f~1~fu LU ~f1\I L ilttT1111lf~ L 1rJ n-:i1 "n11th [J 
'U 'U • 'U 'U 

1El'Un1"lL1rJWf' 
'U 

~1'VI fu m"loJc;) fhin1111 m1L1t1um1~uu ~\I ii11 t1~:: L ~tic;)t]1::n uu ~-rn ~11::~1 Tl ru ... 

n1"'i'1~n1'n~ u'"'~uum..Jn Gi V1111t1i1'1 m'li~n-;im··rnm1L1rJum1a-uu~111fi1iu'11 
~ 'U 'U 

i-n1Yl~mf 3 .ffutl'lit111~nM11l~ 5 'Vlina-~1um~nfl1\lm1~nM1.ffuvfu~1u ~l1li~n11-n 2551 
'U ~ • 

~\Iii 3 .ffu~tiu ~ti .ffuil1Lii1Gf1Jl1L1t1u .ffu~tiu LLa::.ffu~1iJ 
'U • 

Q.; J. .ct A • .. -r" 'l "' -
~HHOJ fl'Yl fl'Yl1\I n"l'H "'it!"*' 'V\111 tHl\I T1111l ~13JT'Hll11\l~~u runn 'Un11b 1tlU "ll"Jl1 

... ... 'U 

Yl~mf 3 L~El\I fl~'Un~ 'l.IEl\IUnL1t1wifu3T1rn11~m!l-1U~ 5 ~\I LU'Un11Ltl~t1ULLUa\l~f]~n1n1 
m1::iJ1::~um1rum1L1tmf'l.lu\lunL1t1tt~Ln~-;i1nm1ic;)n-;in-n3Jm1L1t1uf~1~fum1i~m1 

'U 'U 

L1tmi'LLUU1""'n-;i""'n1n11L 1t1u f 7 .ff u nun11'1""''iln11L1tmi'LLUUU n~ rl1'il L'illmm11l'i1 
'U ~ 'U 'U 

LLU1Jflc;)a-aui''il1:.rnim1nnrn\lm1L7t1u L~El\I "~ttnfl uuutJ1it"t1 4 i1L~an '11w1u 30 iia 

Vl113J ~13J1 "'i tl l "*' n"l "'i~ ~1 LA "'i1 ::~ 'V\ 111 tln\I T11111 ~11111n l 'Un11fic;) L ttinMrn:: 

111 LL u n LLrJ n LLrJ:: fl\!~ tb::n fl u ~1 \I 6') a Elm llu~1 u ci fl rJ 113J J\l'V\1 Ti1111 im~'uf1::V1i1\I 
tl\I ~ tl1::n fl 1J L 'VI ~1 if ttL Yi fl ~u 'V\1 fl111l L ihi.-;i 1 \I ~\IL ti 'U tl\I ~ tJ1:: n El 1J'l.I tl \I n1 "lL1 ti 'U f l11\I 

'U 

int11~1 ~c;)f 1~ 1~-;i1mL'IJUl'ilf1113J~11111n 'l um1~~iLffl1::i{ L~El\I fl~ttnfl LLuutJ1it"t1 4 
.... A o t.1 d~-... .... .f 
~lrnan -;i1u1u 20 irn flt.i1'1rJ~11\l"llU 

'U 

ltm~u" V1111rin\I ~L1riurln1i'1L1riuaci.ffutl'lit111~nM1u~ 5 111flL1riu~ 2 
'U 'U 

llm1~nM1 2560 h'lL1ritt1f'lnn::Lfit111irw1i£J e11L11m!iti\l~~u1 -;i""'\IV11""'~~~u1 i'1n~ • • 

n"'it>tJ u'"'1~~ 'l'"'n1"'i1;1u 

nTli oJ £J L Ufl f\I i{ ~ioJ ti~ n M1 n11Li.J1ti1J L fi [J 'IJ t-1 fl i11 (] l1 n'l11\In1"lL1 £J 'U LL~: 
'U 

'11111a-11111n'lttn1'lfic;)iLfl"l1:i{,,a\lum1t1u.ffutl'li£J11~nM1u~ 5 L~El\I fl~una ~1~fum1 
oJc;)n11L1rittfLL1J1Jlnin1m1L1£Jttf 7 .ffu rl1Jn11oJc;)n11L1t1ttfLL1J1JUn~ 1~1t1il1m1i'iln11 

'U w 'U 'U 

L1rJttfLLuu1 nin1m1L1tlttf7 .ff u ~Lil un11-;i"c;) m 1L 1LJ u f~ u1 im1nM::n1::u1 u nTll11\I 
'U w 'U 'U 

itit11~1~c;)f ~\ltJ1::nu'IJi1t1.ffu~titt'l\l.nTloJ'iln-;in1111m1L1t1uf 1 .ffu i'lii'~ti .ff\l.~11-;i~tiu 
'U 

fl113JfL~11 "lJ~'ULf1fl113Ja'Uh .ffu~111'1LLfl::~'U'V\1 .ff\l.tiTI1J1£J "1J~'U"lltl1tl'11111fic;) .ffu 
'U 
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1.h:: dh1.i:.J a LL a ::if u u 1Tl111d1 tJ1 i LL a:: n11-;i" 'ii n11L1 au f Y113J Ti ii ti T111ir1 ~ ~n i 3 .ff u 
~ ~ ~ ~ 

ilna3J~nM1fl~ 5 V1a"nff'il1Lmuna1'1m1~nM1ifu~u~1u v-rnrrin11-n 2551 3J11-tlum1 
~ ... , 

V Q .d. Q..; '-" CV .:ii "' ode .... V A< 

'1'iln11L1tJ'Un11ffti'ULvie:ivi~u1~ntJ111vi"J.Je:i.Junrnrn 2 mu l'le:J 1) mui:.J~ff3JCJ'Yl1i'Yl1'1n11 

L1au 'il1mm1~'il"J.Jti'1Vl1'1f'ilu 'Yllf'ilu (2543, 'VIU1 29) ~i1mnl3JC]'YlnYJ1'1n11L1tJu LUU 

Tl rua" nMCU::113Jn'1Tl113JfTl113JITT3J11rl"J.J tl'1UTlTI a el UL UUi:.J a3.11-;i1nn11L 1aun11a-au rh 1 ~ , ~ , 
UTITl~ Ln'iln11LtJ~ [JULLtJa'1VlC]~ m13J 1 ui1u~1'1 ') "J.Jtl'1ff3J11nfl1Vlff3Je:J'1 2) i1Un11~ 'ill LTITI::i{ , 
m1'Yl1'1i'Yl mmff'ilft'ila U'il'1'i13J.J'V\3J1 CJ"J.Jti-lffrrnJuG{.JLff13Jm1ffffUi'Yl mmff'ilf LL~::L 'Ylfl 1 ufori 

, q 

(2550, 'VIU1 1-16) ~ e:i1~ a'YlnM::n1::u1un11'Yl1-ii'Ylm~1 ~'ilfLtlwr1nM::'Yl1'1 ~~if qi qi1 ~u1 
inm1'Yl1'1l'Yl CJ1~1ffY'lf3.11 LLnif lli'V\1 1 irL Un11~n li1~ti.Tl11 ~UL~1::'V\1 Tl113Jf m::i:: LLnif lli'V\1 .. ~ ., 

~1'1 ') ~'1LUtl.LTl~e:J'1ii e:J 1 Un11LLff1'1'V\1Tl113Jfyf'1 iu 13 nm~:: 1'il tJijn1e:JULL in~'il 1 um1i,Ja 
~ 

v a "" "' o.,.. 

1. n11'1'iln11L1CJU~bb1J1J1!j'1m 
., "" ., .., 

n11L 1CJ'U 1 7 "I.JU 
~ 

2. m1'1'ilm1L;aufLLuutJn~ 
~ 

" ~« -1. i:.J~~3JC)'Y11i'Yl1'1n11L WU 

2. Tl113JITT3J11n 1um1~'iliLT111::i{ 

1. ~ai3JC)'YlTIYJ1'1m1L1tJui-n1YJ~mf L~e:i-i Tl~'Un~ "J.Je:J'1urn1au.ffuilrrtJ3J~nM1i1~ 
5 h'1L1tJu1T1nn::Lfia3Ji'Ylmtfo ~1ifun11-;i"'ilm1L1awi'LLuu1nin1n11L1auf 7 ifu Vla"-3 

~ ;.J ~ 

.cl ' ' .. 
L 'l[JUa-'1n11naUL j[JU 

~ 

2. i:.Jaim1'Ylf'Yl1'1m1L1aui-n1~~ni L~ti-3 fl~un~ "J.Jfl.Jurn1au.ffuilrrrJ3J~nH1u~ 
5 h'1L1tJu 1T1nn::L fitJ3Jl'Yl tJ1a"tJ ~1ifum1'1"'iln11L1t1u i'LLuuinin1nTn7uuf 7 if u a-.Jni1 

~ ;.J ~ ~ 

m1'1'il m1L1ttu fLLuutJ n~ 
~ 

3. T1113Jff13J11n 1 um1~'iliLT111::~"1.Jti'1um1 uu.ffuilrrtt3J~mflil~ 5 h'1L1ttu 

1T1nn::L Yit13Jit1t11a"t1 ~1ifun11'1'iln11L1£JufLLuu1nin1m1L1uwi' 7 ifu Vla"'1L1uua-'1n-h 
~ ;.J ~ ~ 

' ... 
ntl'ULW'U 
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4. ~1111a-11111n1itn11~~1L~11::\{"11a.;iitm11'.J'\.l.,f,ur1rn11~mflil~ s h.;iL11'.J'\.l. 

1~nn::LfiEJ111'Ylr.niEJ ~1~fum1'1~m1L1EJ '\.l.fLLuu1n'1n1m1L1md' 7 .ffu a-\ln11n11'1~m1 
~ ~ ~ ~ 

L1EJ'\.l.fLL1JUUn~ 
~ 
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.d 
'U'Yl'Yl 2 

1 i.tm1?lmflTlf.Jii miu L~~n1Y1~'\.tffl1LDn ~11LLa:: .J1'\.t i'1"u~ L~ u1i D.Jth::n mm11 
'\I 

1im~a.J n11L i.J1£.Ju L Yiuu t-Js:iim1'Ylrr'Yi1.J nTn1mrns:i::T11111~11111ri1 um1~'iliLTi11::\{"1J a.J 

i!m1utt.ffutl'nu11~m~nu~ 5 iinvHimf 3 L~D.J Ti~uns:i ~l~i'un11i~m1L1uufLLuu1!Ji'n1 
n11L~tJi.tf 7 .ffu rl1Jn11i'iln11L1tJufLL1J1JUn~ i.J~EJLi.Jit 

'\I '\I ., 
.... ,::::1. ... .... .... ~ ... "' 

1. n11'1'iln11L1tJU1LL1J1J1n'1mn11L1tJU1 7 "1JU 
'\I :.J '\I 

1.1 Ti11mtlumLLs:i::Lm1~~m1i'ilm1L1tJufLL1J1J1nin1m1L1uuf 1 .ffu 
'\I :.J '\I 

1.2 1J'Yl1J1'Yl"1JD.JTl1LLa::~L1tm1um1i~m1L1uufLL1J1J1n-;ln1m1L1uwi' 1 .ffu 
'\I '\I '\I :.J '\I 

-.,.. A' #I 

2. t-Js:l~3Jr]'Yl!i'Yl1.Jn11L1£.J'\..t 

.._, A' d 

2.1 Tl112J'V13J1tJ"1JD.Jtrn~2JC)'Ylll'Yl1.JnTlL 1tJU 

2.2 ti.J~i.J1::m1u~iHh1nvrn~tit-Js:iim1'Yln"11.JnTn1£.Ju 
.... .... _, d 

2.3 n111~t-Ja~2JC)'Ylll'Yl1.Jn11L 1tJU 
:; V .... ._.. A' id 

2 .4 "1J'\.t'il t1Un11~11.J LL1J1J'Yl ~ ~CJ1J1 'ii t-J s:l ~11C)'Yl!i'Yl1.Jn11L1tl '\..t 

d A .... -.,., A' #II 

2.5 Tl t\Ul1Y-ILTl1tl.J2J El1'iltrn ~1lfl'Ylli'Yl1.J nT'H 1tJU , 
3. Tl113J~13J11rl 1 Un11~'illLTl11::\{ 

3.1 Tl112J'V13J1tJ lun11~'iliLfln::\{ 

3.2 im!l-nt::Lum1~'iliLT111::i.K 

3.3 Tl111lITT~ty1um1~'iliLffn::i.K 

3.4 ei.J~i.J1::neiul um1~~iLTi11::i.{ 

3.5 Tl112JITT3J11Cl 1 Un11~~1LTl11::\{ 
' . 

4 . .J1uiiuYiLnmia.J 

4 .1 .J1uiiun1ului.J1::LY1ill 

4.2 .J1U 1itJ~1.J1J1::L 'Ylill 

.... 4CC t.J ..... CV 4CC "" ~ 
n1·rvlPI 01"iL "Hl 'W1LLU1J1 fl\I O"i01''H 'H.l""i 7 '!I" ... .., ... 

. ~ 

~113.J Lfl"3J1LLn::u "1~IPI n1"i'11P101"i L~U"~LLUU -l n,} n"in1"iL~U"~ 7 '11" " .., " 
m1i'ilm1L1tJttfLvla1iii'm1uu~f1.JTi1111f~1 tJ'ilULei.JJ u ii~u~1mn'11nririMfi 

'\I '\I ~ ~ 

T1 tiuf{~i'Ti~i f{~ 1~ uii11ni1ult1Ti"tym'11 nriqM~vr~u1m1r11.Jt1'~U qjty1"llti.JL ~ m'1~ (Piaget) 

{Yii11u1 LL"ll1111ru, 254 5, 'VIU1 90-91) m1i'ilm1L1uun11~eiu'il1mLu1Tieit.t.'1''ili'Ti~if{~Luu1i 

~L 1 uu~i'1.JTi1111il'il tJ ~1ttn1::u1un11~'il~1 u~uLa.J L'il u ~ ~tiu 13.i ~13J11rii.Ji'u L i.J~ tJ u 
'\I '\I '\I 
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1m.;ifff1.;irn:1tr runn"ll EJ\I ~L1tiu1~ LL~~ ffElUITTm1ri°.rl1 tJ ~L1tiutJfrntJ ~ tJUffll1V'lm1ru.1 i ~L1tiu 
"" '\J "' \I C\l 

Ln~Wl111li~LLrJ\l'Yl1\ltf t1J t1J1'Vl1 m n ~ll11:: l3.i a'3J~ a.ff U ~\IL UW111::~ tJ1::m.J n11nt1 'Vl3.i L3.i ffEl~fl ~ El\I "' ... , 
nutJ1"::a"Un11ruL~3J crL 1tiu~ El'1V'I tl1 tn11tJfutJ1'1"li El3Ja 1 'Vl3.inutJ1::a-un11ru ~iiEl clL~3J LL~l 

'IJ , 'IJ 'IJ 

a-f1\ILUU~113Jit'V11i ('W11viuif LVl"15::~tJ~. LLa:Yurn{ fiu~~. 2548, 'VIU1 24) 
'IJ , , 

1n-;ln1m1L1tiufLihrn'Ylli1rr1um1-;l~m1L1tium1a-au~LuucrL1EJmilu~nufna1.;i 
:.J 'IJ , 'IJ 'IJ 

1 i~L1EJu Lil ffi'1'1 El\1~'1111Jf~1 tJ~ULEl-1 crL1r.Ju L~113JnutJ1::L2Jun11L1EJu 1~1 tJVlULtl\l Lu 
'IJ 'IJ 'IJ 'IJ 

1::£J::LL 1n 1ilw~JU13J1'11n'Ylt)~~W~U1 n11Y11\l ff~tr qjqj1"ll €1\lL Y1 £JfL'1<illilLLri m1tJfu"ll tl1 tJ 

~111l~<il LLa::n11tJfu"ll r.i1£J 1~n.Jfff1.J~1111~~~"ii 2 .ff u~e:iu ~a111 L~L ~11Lilu 3 .ff ll.~ Elll.qj e:i 
~ . ~ 

(Yl~'\.l.1 LL"lJ3J3Jnl., 2548, 'VIU1 147-148) 

1) .ffuih11'1 i.trn1EJulifutJ1:a-um1ruLrla1nu1tJn1111 L°liu 1~n1V11ti 
'IJ , 

L'Vl~n11ru ~.Jm1il1Lt11'Yl'J~~n11Yi~u1a-~trqiqi1m1L1r.Ju!"llti\lL~1tfL'1~ 1111-irna m1Yi11i 

irn L1EJU"ll1~ ff3J ~ ari tlUL ~ e:iil1 L i1a'3J~a1VI1i on~f\l ci'1UU1"::a-um1ru ~ n ~11 D\l'111ii'1 ru.tul1J1i 
, , q 

n1::~ll. 1iLn<il1l1 ll. rr~ir 'Vl1e:in11::.J1wriYi1YJ1 r.J D\l~n~ru.::tJa1 mll~ L ~€1 l 'l·~'irm1EJll. 1 iirrLLnL"lJ , 
~'Vla1nvrn1 EJ L °.rlu n111 in1::u1unTrn1\li'Yl r.J1~1 a-<ilf ci'1U'11jjuYJu1YJ 1 unTl°.rl1m 'VI~ El 1~ EJ 

'IJ 

n11LL ll.::U1'Vl1EJ<il El1.J~1 rl13J"lJ€l\l,_rnL1EJUL Yl1~,j1LUU rf\li{L ~ €1 l \Ki.tn L1tJULfi~'1113J~~~tl ciL U 
'IJ 

"lJ €l Uii1 EJ"lJ ti \l L ~El \I fl '1:: L 7 tJ ll. l ~LL fi nTlLLtl.:: U 12J t ll. lf ~uhu.i 'VI 1ti~1"'V'I'Yll'VI3.i Li'.J ll. vi ll. 

2) .ff ll.fff1\l3J 1 u rl~ULl.J tifLL3Jll. (Barman) 1:ui1L~11'11n n11La'll.tl2J t ll. , 
rl~U'Vl1timfnm1 L 'V13.i 'Vl1tif11 €JU1.J1 rJ La'~llL ~ EJ-rilEJ L \Ki.tm1EJmh::EJn~1tJ LL1.J1.Jn11 L °l1'L 'Vl<il ~a L ll. 

, 'IJ , 

1h::ff'IJn11ru"11 ti\l L "ll1 LL'iiL ii ~ fam f{ 1ii.tnL1t1u il1rnll.e:i Lm1~~°ll e:i.;i <illl. ~ll.qj e:i'11LLa::um1t1ll. 
'IJ 

ih £Jnll.ut11mJ 1 U'Yl..,~U l<ilt1t11'11i~am1L1t1um1f{t1W1hm11vi 
3) "ll~ll.il111 t ll.li'~Ultl'li Lilll.1::r.J::~i.tm1EJll.il1~1111i' 111 ll.'Yl~u'Vl1tir1n~:: 

'IJ 

~LnVlifll.ltJ1"15't ll.~mll.m1ru5ll. 1YitJEJni1aci1.JL ~mL~~\111 L ll.'Yl~u~i'~ll. 
'IJ 

~a 111'l.vijjn~11i.tn~ m~n 'I.vi il 1iifm1dm 1 im:i::jj n11Yi~ll.1inm1Lrn::.ff ll.Vl all. , 
lll.n11L1EJun11'1"~m1L1EJll.fLL'IJ1.Jln'1n1m1L1EJufaamilu 4 "ll~ll. ~\Id LuafLL3JU (Barman, 

'IJ ~ 'IJ 

1992, p.37) 

1) .ff u~111'1 Luu.ff u ~ ~<ili.tm1 ti ll.L iJ U~1 ~ru n1::~U~113JL3J ff3J<il a ., , , 
~113J~<il"ll tl\l crL7tJll. LLa::-ri1a1 i Ln<ilm1tlfu"lJ r.n EJ'1113J~<il '11fut:i<il"15tl1.Jn11 'l ii.tm1EJU Lvifu 

'IJ 'IJ 

fl1 LL ll.:il 1if LL'1\l LL a ::1~<iititin1rua ci1 \l L ~ EJ \l V'I a~jj tJ fi tl3Jvill.ITT ll. Y11\lfi i11vfUnn1J LL ll. 1 ~ <il , , :.J 

~1 LL ll.::il1ifLL'1\l"ll tl\1~1vi ti\l Ll.iuani.trn 1all.i1V'l1nL"ll1'111L1EJua:: L 1 Lrn::il ti\l L1i tiuu1mm1~<il1 i 
'IJ 

Llll.1Y11\I LLa::~1LLU::U1L ~El L~n11~111'1~1L UU~tl LtJLvi UnL1tlll. fu t'.i<il°lftll.Jtii tln11~111'1 lff<il , 
~ 4 -....4"' """" .d a "'a 

LLCl::LnU111J113J'VI 1tl1JU 'Yl n"lJ El1J Gl°ll tl\I <ilULtl\I '11tl1~ r.J'Yl n~::m1ri111LV'IElLL'U,1Y11\ln11L1£JU "H<iln 
'IJ 'IJ 'IJ 

vi eMiii'a-<il aun1runTn 1t1ll. LLa::tJ1::ffun11ru ~Lllll.1uli113J~1 r.i ti1fl1'1:: 1 iL~n f{f1.:i LL ll. 1~<il 
, , 'IJ '\J 
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1ri tnf'l1 ff~f ~1V1ftJ~\\LEh'l1 'Vii. if11rn 3J LL '\.l.::L ~ t:l°ll'1 £..) L~3Jn1::u1unTn1-:i LLe.JULU'l::Tl1 rl13J ~ t:i-:iit 1 

~1-:i i.tl ~n:u ffl73J"l.lt:i\IL~ mmui Lm::tl1::Ll1Yl'1J t:i\luwYi n~ L~ n:u::vh ua::~ t:i\I i.liu t:inV11t:it:ifiu1 u 
'IJ 

Lm1?i~ m:umh1n'1m7fft:i\\t:ici1M.it1 'J i.~ t11'1fit:i1:u:u::Lil\\1 \\1tl:u~tl1::~'1~"JJt1'1nTrnt:i'\.l. 
'IJ , 

2) .ff \\t1fiu1 r.i L flu 1::r.i::~ ~~um1r.imil\\~1~ qii!t1 r.ia'1 LLa::V1Tn1'1 a1in r.i 

T1113J ff::~1nri1\I~ ~ h 1 iLLri ~L1r.iu :u ~)j\IVl2J1 r.J"l.lt:i\11::u::d~ t:iffrna::itm1r.i\\ 111131 t1nufff1'1 
'IJ q q 'IJ 

Ll\\1?'1~ L~ £J1 ntJtJ°r1 L1 £..JU Tl1L~ ElnLLa::i~ffl11~ LL1~~ t:l3J'lJEJ\l.ff uL1r.iu ~~\ltl7::~\IT1L U 1::r.i::d:u::°ll'1 tJ 
'IJ 

it1 i.tl~nTltlftJ'lJ £..11£] LT11\lfff1-Jfl113J~~ ~\l~°r1rt~fi'1Jti-JL~1rJL:U~ t:lTitJ1 r.ii.1 um1t.1u~t1'11l\IL \! \\ 
'IJ 'W q 

it1Ti'\.l.VltJLfl t:l\l~W;J1 nnTH~111:U'lJ El\IUm1r.iu Tl"l'~ El\lii1l11~1 'Vl1t:i1tl LL1JtJLL u 1~~ L ~ ti-rl1 £JL \\ 
'IJ 'IJ 

m1tlft1"ll m v LT17'1 ffi'1'1Tl113J~~ fl7LL u::itn L1vu:uui\IT11 afiu1 £J"lJ t:i\I ~uLt:i\I L~ v1nrnL u 1?'1 ~Tl7 
'IJ 'IJ 

ITT1l11t'l:U!:LL U::Un L 1£JULLa::\I~ n11U El nun L 1£JU l U~\lfiun L 1tJUT111';l::Ti U VI U LL~1 n\I LL2f i1 Tl111l 

Lii1 h"llt1\lum1r.iu '" ff2JU7mLLt'l::ITTm1nii1 r.ium1 r.JU LVILi'i El1l~"l.I El\l~UITT1\I LL u1?i~ri nn~ El\!'~ 
'IJ 'IJ 'IJ 

~\l';l::\t1um1£J\\ LiJ~1::r.i::~t1 i.tJt~ m)~ L U3J1i ~El 1::£J::n11"l.1£J11'.Jfl113J~~ 
'IJ 

3) .ff u'lJ l'.J1 t.1fl113J~~ Lllu 1::u::riTi11ti~um11JuLilu~1~ru1imnriff~ ., q 

m~::LU'l-1. 1::1'.J::~'ll'1t.1n1::~ufl1111i111ijEJl11l'.J1 uml11 f11111li-:iV1m t.J'lJ EJ\11'::£J::dL ~t1°1i1tl~L1tm1 i 
q , , 'IJ 

~13J11n'1~1:: Lu tJ tJtl7::ff1J n11m l'l1\I Tl113J~~Yiirn L 1r.iu i.~ 3J1';)1 n n11'Ti'U V11J L ~ El1l LtJ\I nu 

tl7::ff1J m1ruL~3J~Tl~1 r.JTl~\I nu LL~::L ~fl 1 iTiu V11Jn171h::r.in ~1 i~\l L Viii ITTVI i'u ~\lrium1cm i.~ 
q 

L1r.i\\ fm LLff 1 LL u 1~~Yi~f1-:iif uLL~::~ fl\! L ~t:i 2J fo-:i nuT11111~~ 5u VI 1t:itl1::fft1 m1ru Yi i2,1vrulfnu 
'IJ 

~\ITl'l~ t:J\I 1iL~n1 in1H1 V11t1ua1n Vl1t:iu 1 r.i1 ~1\1 'J "l.IEJ\l LL u 1?'1~ 1 VI )j L ~ t:iV11m "l.11';):: i.~L ~ 2J 
'IJ 

T1112JL i11'J ~1\ldLt:i-:iri:u::-rl1t.11 ~Wm1t.1utl1::r.in~1i~\l.yjl~L1t.1\\f1~ t.1 m1'1J t.11 vi1 El ci1\lV11ei 
q 'IJ 

1~ t1m1:u--~tl1::fft1m1ruL -n-:i ~111:uL ~m~3J L ~ t:J~"'"u1~1LB'1'1Jfl\lunL1vu Ti1111i11vruin1v1 \\ 

1::V1i1'11rirnm~~f-L YlTI t ufafi-i'1Ti1l Ti11m~u t~ri1'1i"151m1Lrn::m1~1::V1uni'~1ufl1iiV11::r.i:: 
'IJ 

n17"ll£J1 £Jttff1"17'1U1 ~h.J ~7::£J::nTl~171';l1JYlL1£Ju~ El LtlL~l~ CJ el~ L U2J°i ~\lif u 1\1';)7~ tlL iia\I 
'IJ 

~TV\ fum1fft:JULrn::n11L 1r.iu~\lnn ffi'1'1if u 1u1:: r.i::d T11ii1aunL1£Ju 1 i'1~1:: LU £Jum1?i~"JJ fl\! 
'IJ 'IJ 

~u t~ am1L ~fl" fo'1 ~\I L1t1'1-1. 1111 L i1 nuT1112,1~ ~Vl1fltl1::ffun11ru5\\ 'J ~\I i2,1vr 'l-liinrnm 1~~Yi 
'IJ 

... .t 1 ~ ~ I ,d 0 "" A .d 
~71\l'lJ 'U '\.!. 7:: CJ::u-;i ::L ~ 2JT1113J ~ 2J ~n ff1VI 1tJTl112JV\3J1 tl'lJ tl'l LLU 1 Tl~ LLa::L VI fl"l.I tJ1 t.J'lJ tllJL '1J ~ 

q 

.... 0 ..... ct 
Ti1111~t:J\ln17ff1Vl7tJL~n 

4) .ff 'l-l.tl1::Liju Tl11111i\IVl1l1 [J'lJEh'ld::t1::dL ~mil Un17l'JCilfffltJ1J1Gn;i1\\n17 , ~ 

L1r.iuf m1L1£Ju i'11"n.,,::Ln~if u 1 ui~ ~1Un17L ~11if u ~iifl £Jni1 n11r.in1::~uri1'1Ti1111~~~iin11 
'IJ 'IJ 

VlrT'1f:u1'1~Ltlu i.tli.~ i'1liu m1tl1::Lijue.iaT111~ m iiti\l ~'1 L)jL"lfn11iuff~"l.I fl\lum 1t1u Vl1t:i 
'IJ , 

1lim1"lJ a.:iVI it 1 r.i n11L1t1u m11~VI a1t.1"15u~iiTi1111-,'i1 Lilu~ t:Jn11'1~thn11tl1::Liju t~ tl713J 

n111h::Lij'Ue.J ~7111 LL~a::1::t1::'1J El.:l1.., n:u.,n1m1L1r.JU fh,jl °liLu V11::n11'1~th~ tl\\~~'t11 ti 
;.J 'IJ q 
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1 ii,i) Ti. f'I. 1992 LT1'l'1 n11~ n~1'VI ~n a<il1 i 'Yl tJ11'11 a<il f a1"1l1i11irw1"1l th'I 
'U 

~f!€1UJ1m(Biological Science Curriculum Studies'Vl1€l BSCS) 1.~tlfu"llmtJitlmmm1 

ami.1!J-;lmnTn1rmjmmdlu, 5 .ffu 'Vl7m1rmi1 5E L~milt1.Lm1Y11'1~1'Vlfu'tit1t1mLuum1 
-;J<ilm1L1mm11~t.Juimnvi1~<ilfliXmm::fn1fi_,ifu L<iltl 5 .ffu.r_,d (uuiit11 uruLTl~au, 2540, ... 
V1t!1 10-12) 

1) "ll~uii.1 L i1i;{um1 t1u .ff u d'Lijun11Lm::it 1um7t1u 1.tl~1 t1m1snmn3.1 
'U 

if lli'V\1 n1'l'Yl1JY11UTl113JfL~2J n11ll1'VI U<ilfi'1 m'l3J~'1::L fi<iliJ\t 1'U.n1'lL1 t1Un1'rn€l'U.LL~::L th'V\111 tJ 
~ 'U 

2) m1ITT11-;;i .ffwU-;;i::Ltl<il fam~1 iXitm1tJii, L<ilLiLm1T1112J~<il~iitJ ciui1 
'II 

2J1i<ilTl112J i11vruif nu~1i El~ fi1i'1'1::L1t1u l iL i1LUU'VI2J1 <il'Vlli ti1 ihnn11~ L fi t11nun11 
'II 

• A ., ... A.i=i • < ~ a "' 

'Yl<il~ tl'1 n1'l"111~ n1'l"UTl'U.<il1 tl11ln11Yl1'11Yltl1\i'l1"<il'l 'l12JY1'1 L YlTIUTl Lrn::ff"l12J'l'Yl1'1n11 
'II 

1.lnu1\~::~h L Uu 11..1~1 t1i1"1lt1'1um1l'.luLt1'1 L<il l'.liiT11ri1V1t!1~LlluL ~t1'1trLL u::ii.1V17t1trL~2J~l'u 1 u 
~ 'II 'II 'II 

n1rn~unL1t1u 1.1ia11111riV11~<ilL~2J~u 1.~ • 
3) n1n1 ntJ1 l'.l 1 wff u<il €1wUfi-;i n 'l'laJ'VI 1 €1 n1::tJ1un11L1 tJ'U. fii n11il 1 

'U 

Tl112Jf~'l11J11112J1LLi1 L'U..ff 'U. ~ 2 m 1iLUU~U~1'U. L um1~n~1'Vl°'1itJ'Vl1mL u 1Tl113J~<il~n1i'1 
'II ... 

4) n11~'1"limn·1.I .ff u<il aud'-;i::L t!u 1 iitm1t1u L~iin11il1T11111fV17a 
• 'II 

i tl3J~'11 n.ff u ~ ~1U1l1LLi11111i fi~n11i;{1u L 'VI ru El1~Lilt1.nTrni11.l11tl1l1ti1 um~2J"ll tl'1<ilULtl'1 
'II ~ • 

L ~ e.:i ~"'" e.:i a1tl Lfi <il L tluLm 1 f1112J ~<il'VI inilu um 1tJu-;i::tlfmL t1.1f1112J ~<il'VI i n"ll a'1i1L€1'11 un-~rn • 
~1.aJ G{tJ<ilfli B'1'VI 1e.:ifl ~1 <il LTl ~ e.:i w~1 ni m Yi-;i-;i~" 

5) m11h::d:iu Ltlu.ff u<ile.:iua<ilri1 a-;i1nn11L7t1wll<ilt1ffnil<il Le:Jn1G{L i 
• 'II 'II 

um 1at1. Li1.l1::Liju~ '1i1 tl<il'U.Ltl'1 n'1LLu1Tl112J~<il~Li~11.IL 1l u.ff u ~ 4 i1iiT11111 ~El<ilTli tl'1'Vllt.l • 
nni t1'1111nt!t1 m ~ tJ-1 L<il n11if_,ii m1t1 t:J11fu111 nt!t:J t1 L ~ tJ-1 L<ilii CJ ~11..l~-;i:: 1.i-;i::il1111 'liLllu 
'II • 

~u~1u 1 um1~n~1flf'1~ e.:i '1.1..lif_,d 1111if" m1tl1::Liiu~ iil"ll B'1ff"J~ t:ln11L 1t1u f"ll €1'1um1tJu~1 tJ 
... 'II 'II 

-;;i1nifu Tl.\i'I. 2003 Le:H'UUfl 11~ (Eisenkraft, 2003, pp.57-59) 1.~rnuti 
1tJuuum1G{tiitLtlu 1 .ffu h1LJtJfu-;i1nm1"t:Ju 5 .ffu mLilt1. 7 "ll~t1.L~tlfu1tlLLUUnT'Ja€lu1u 
'U 'II 

.ff m f1T11111L'{uhLLt1nt:Jt:Jmtlt1.~t:J'1i;{1ufit1 .ff u<il11'1~t:l1JT11111fL~11 "ll~UL f1T11111"uh .ff ui.Jm tJ 
'II 

T1112Jf .ffutl1::LiiuTi1111fl~tlfrnilu 3 i;{1ufit1 .ffu"11t11t1T11111f .ffutl1::Liiu~rn Lrn::.ffuib 
'II 'II 'II 

Tl 112Jfl 1.l'l i 
'II 

~'1ITT1.l11.I LL1J1Jn1"'J~t:lULL'LJ1J 1 .ffu 'Vl7m1l'.lmie.:ii1 7E iii'1d fit1 1) .fft1.<il11'1"t:lll 
• 'II 

T1112JfL~2J 2) .fft1.Lf1T1112Jauh 3) n11~111~LLiil::~'U.'Vl1 4) "ll~UtlTI1J1tJ 5) .ffu"lJLJ1f'.JTl112Jf 
'U 'II 

6) .ff utJ1::Liiu~iil LLiil:: 7) .ffuu1Tl1111fl.1.lli ~.rn1::1nt1.ni-rnt1t1. 7 .ffu ~Ln<ililue.:i ci1'1 
'II 
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~ m tiehin-u, 1111 u~ ... m~rn::°lJ a.,:i111'1ffrnT'H1r.mf 1 wff lt<il11'1 ffBUT1113JfL~3J"il::"lhti1 ium1vu 
:.J '\J '\J 

ri1tJ1ultT1113Jf~ij a tlLL~::"lh tlU El\! n-u, l3-ll 'lfdi <il LL'lt 1T1113J~<il~ e1<i1V'Hn<il 
'\J '\J ., ., 

Q..<o d 1V a.." d 1V Q.,. ,dCV I 

n11'1 ~ nTH j tl 'U, j LL UU"il ffrn11L j tl'U, j 7 °1J 'U, 3J °1J 'U,~ f)'U, n11 ff El 'U,~1 \I') LL~:: 
'\J '\J 

ITT1::~1'1ru1 mL~ ~::if ui.,:id 
"' 

1) if u<il11'1 ffBUT1113JfLGi3J 1-u,if u d"il::djuif u ~T11t.,:iY11rnm vt an1::~u 
'\J '\J , 

1 itrL1tJu l~Lrn~\ITl113JfLGi3JB an3J1 L vt BT11"il::l~fi1L~n LL~ ~::Tl'U.ii~UTl113JfLGi3J L th 1 j "ii:: 1~ 
'\J '\J '\J '\J '\J 

11\1 LL~.J'U,n1jfff)'U, l~rin ~El\! LLa::T11L~f11um 1tJUT111"il::L1tJm tl'uV\1 l<ilrl f) 'U, ~"il::L1tJUL tl'aV\1 
'\J '\J '\J 

2) if m f1Ti113J fflt h Lllum1u 1L i1btu'Yl L1tJ'ttVl1m~a\I~ fflt h ~\I B1'1 
'\J 

Ln ~~ULB\1'11 nT1113J ff \I itJ VI 1a 81'1 L ~3J"il1 n Tl113J ff'U, h"lJ El\! ~1Un L 1ti'U.LB \IVl1 El L fi ~"il1 n n11 

aih.h1vn1v1-u,rn~3J L~a.,:i~u1ffuha1'1m'11m V1<ilm1rn~n1i.,:iLn<il~'U.Bci1 w.tl1.,:in~1J-u, Vl1B 
q q '\J 

Lum~ti\l~L ~a 3J 1ti.,:inuTi113JfLGi3J~ L~ n L ~\I L1v-u, f3,11 LL~1 ffH ilu~mn1::~u 1 ium1v-u,fff1.,:i 
'\J '\J '\J , 

~1rnmhV1-u,~1.h::L~lt ~"il::~nM11-u,n1ru ~ tl'.,:i13Jii1h::L~'U, 1<ilu1~rn h Ti1tn"il L i~nM1'11n~a 
'\J 

~1\1 ') VI 1m il -u,tr n1::~ 'U,~1 tl n11LffUB1.h::L~ 'U,~'U,rl BU LL~L3JT111U\I '1u 1ium1tl'U,tlB3Jfu 
'\J q 

ih::L~'U, V11a~1ri13J~Ti1n1 ~\I ff'U, h L il-u,L ~a\1~'1:: 1 i~nM1 
'\J 

3) °lJ.t'U.~111"ilLLb1::Ti'-u,VI1 L U°lJ.tU d"il::~ m iia \1'11 n.ff m f1Ti113J ffU L"il tB.,:i Lri a 

um1 tl'U, 'l'11T1113J L °1i1hlmh::L~'U,VI1B ~1t:l13J~ ff'U, h"il::~ n M1 tJ ci1\I ri tJ \I LL 'YiLL~1rl~11\I LL~'U, 

ri1Vl'U,~ LL'lt 1'Yl1\I n11~111"il<il11'1 fftJU :\lff3J3J~~1'U, ri1V1 U~'Yl1\I L~ an~LUU 11.l1~ b1\li'.i ti1.l~u1i 
Lvtmnu11u113..1°1imqJa iaffm'Yl~V11m.h1nlJm1rn~1\l ".J 

4) .ff ua TI1J1 tJ 1 u.ff u ii'Lri tJ un L 1tilt 1~i tJ 3J a3J1 El ci1\I L Yl tJ\I~ B"il1 n n11 
'\J 

~111"il<il11"ilfftJ1JLL~1 ~\IU1°1i mm °lieiffm 'Yl~~1~m1LT111::i-f LL1.lb1~b1 ff1U~ b1 LL~::tt1 Lff'U,El ~~~ 
'\J , 

L<il1u11.l~1\I ".) L"liu u11ti1tiff11.l fff1\ILL~::~1aei\l'Yl1\1Tirn<il~1ff<ilfV11en1.l-:n<il fff1.,:im11.,:i '1a'1 
'\J q '\J 

m1fi'u ~u 1 u°lJ.tu dei1"i!Lilu 11.l1~V1~1 tJ'Yl1\I L"liu ffUuffu ua-3J3JGi;nu ~t\I t 11~LLLJ\lnu ff3J3JGi;)1-u, , ... .... 

~:\Ill Vl1m~ ti1nu1.l1::L~'U, ~1~ri1Vl'U,<il 11 LL~ ~~~L~"il::tJ ci1u11.l1<ilnff13J11t:ifff1\IT1113JfLL~:: 
'\J '\J '\J 

"li1tiLiLn<iln11L1tmfl~ 
'\J 

5) if u°lJ ti1 tJT1113Jf Lllum1tt1Ti113Jf~ a-f1.,:i~u 11.l L ~tJ3J 1ti.,:i nuTJ113Jf 
'\J '\J '\J 

L~3JVl1B LL U1~<il~L~Ti'UTll1 L ~3J L~3J Vl1BU1LL1J1J~1 ~ tJ\IVl1eiiei a-11.l~l<ilLUL iti TI1J1 tJ , 
ffrt1Un11rnVl1m Vl~m1ru5u ') tl1 LiBTI1J1tJL~B\1~1\I ') L~mnnLLff<il\ll1iB~1n<ilUtJ ti n"il::"li1 ti 

1iL~ti3J 1ti.,:inrn~a.,:i111~1\l ".J u~::'l'111iLn<ilTi113Jfn1'1.,:i°1J11.,:i~u 
'\J 

6) if uu1::Liiu~ Gl 1 uif u dL ilun111.l1::Lil-u,m1L 1t1u f~1 tin1::u1un11 
'\J 

~1\16) i1um1v.ltiiTi1111fa::hu1.,:i aci1.,:i'l1 LLGl::3J1nitamYlv.,:i\<i1 '11nif-u,d"il::tt111.l~n11tt1 
Ti113,1fl1.J1.l1::vn~1"151m~ti\lgu ".l 

'\J q 
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7) .ff u t\1f11111flu1i 1 u.ff u ddJu.ff u ~fl1'1::~ eh1afo11i~ LG11ti11 hin1a-1i 
~ ~ 

irm1tim ~ e:i 1iirm1tiu1~\\1~.J~L1tium 1uu1::ti nG11-ni. idi~l1 1:: fo-nirl uii1G11.11::'111u fl1'1:: 
q ~ 

L ilu~m::~u 1 iirn L1tiua-1m1rit\1l11111f~l.~fu111 a-f1.J LUUf!1111fl ~ 11 
~ q ~ ~ 

m11.lfu°lltntJd'U LL1J1Jn11iG1m1L1tJufLL1J1J1nin1m1L1tiu1'11n 5 .ffu LUU 7 
~ ~ :..! ~ 

.ffu LLa'~.JL~iMnYl 2 

., 
Q.I' .i::c "" i:: CV .ct .._, CV 

nT':i'illPlnT':ib"HJ'M>"Hb1J1J 5 till> ffl 'l''il lPlnT'H"HJWHb1J1J 7 till> ... ... 

v 

-ll·wn"r'l'1a'€l1Jf\TUJfL~:IJ 
" 

~ ... 
'lJ\l.'l.I l'.J1 l'.Jf\11:1.J':i 

" 

m7a~'llaa-7tl • 

.ff \I. tJ 7:: Lii '1.1.t·Ja 

n1':ilh::Lii'l.I. 

.ff ml1m1:1Jfttl1i 
" 

111Yl 2 m1iG1m1L1r..1ufLLuu1nin1nTn1tiuf'11n 5 .ffu LUU 7 .ffu 
~ :..! ~ 

Yl"~u1m'11n: leH611Ufl11~ (Eisenkraft, 2003, pp.57-59) 
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':illn n11~mfl L e:i n a-1w111 lJ L iJuaJ1 LL~ ::uu1~ ~n11i~n11L 1r.m!LLuu1nin1 

m1L1rrnf 7.ffu (7E) a-1lli.i 11 m1i~m1L1ttufLLuu1nin1m1L1r.mf~m1'4'~u1me:ici1\I 
'IJ , 'IJ ;.J 'IJ 

~e:i Lrte:i\I Lvie:i1iLV1m::num1i~m1L1t1um1~e:iuriihh::~'Ylrr111 v.l ~\lm1i~nTn1ttuLLuu1nim 
m1L1ttu fL V13J1::~1V1fun ci3J~11:: L 1ttu fL Y-l11::L u un11i~n11L1r.mn11~e:iu riL ll'u~L1ttuL iJu 

'IJ q 'IJ 'IJ 

Ylurf n~1\l Li ~L 1ttu i.i a-f1\I e:i\lY1f111aJfi1 tt~me:i\I 
'IJ 'IJ 'IJ 

2. 1J't11J1't1'21 tl\I ~·mi::i::irL~tl'" 'l'" nTl"i~ nT'n~u'"~uuu-l n~ n--rnT'n~u'"~ 7 
'U 'U qJ OJ 'U 

1 un11iit1f1f\ld~ii tti.i~mfl~'il.f1l1 Le:in ~111J'YIU1'Yl"1J El\l f11LL~::~L 1tt'il.1 um1 
'IJ 'IJ 'IJ 

i~m1L1 tl'il. f LL1J1Jl nin1n11L1ttu f 7 .ff u ~\l" ~f LL~::it'n~nM1 Li ElTI1J1 tl1J'YIU1'Yl"lJEl\lf11LL~:: 
'IJ ;.J 'IJ 'IJ 'IJ 'IJ 

~L1ttu1um1i~m1L1ttufLLuu1nin1m1L1t1uf 7 .ffulr ~\Id 
'IJ 'IJ ;.J 'IJ 

~3Jvfl4'uf L~'15::f1ll~ (2552, 'VIU1 24-27) nciTll11J'YIU1'Yl"lJ El\lf11LL~::~L1ttu1um1 
q 'IJ 'IJ 

i~m1L1ttufauu1nin1m1L1t1uf 7.ffu "11t1~::Lat1~~\l~e:i i.1.Jd 
'IJ ;.J 'IJ 

1) .ff u 'YIU'Yl1Uffn 3.JfL~lJ ~~e:iui~ ih n11m 1ttuL vie:i 1 i~L1ttu~\l f1113Jf 
'IJ 'IJ 'IJ 'IJ 

f1113J L i1 h ':il1n1.J1::~u m1rnL~lJ"ll EJ\I ~L 1ttue:i e:inmV11e:i 'YI U'Yl1Uf111aJfL~ "Yi ~L1ttu" e:i ci 
'IJ 'IJ 'IJ 'IJ 

1.1} 1J'Yl1J1 'Yl"ll El\lf11~ ~ElU LiLLri : \l fi1n13J L vi El ~111':ilf111 lJfL~ lJ"ll El\l 
'IJ'IJ 'IJ . ' ... .a o v ._. .c. 4.':11. d "'a a , - v .::td 

~ L 1tlULL~::~111':ilf1U 'Vl1ffl13J1'Vl1tl f1113Jf1~'YI~L1 tl 'UlJ~ El'V\1"1J El 'YIYln'l~1 
'IJ 'IJ 'IJ 

1.2) U'YIU1'Yl"l.1El\l~L1ttu i.~LLri m1~e:iufi1m3..1 
'IJ ., ' 

2) -J'ua-f1\lf1113J~uh ~~e:iui~fhn113JL~e:in1::~uf11111~uh1i~L1t1uLn~ 
'IJ , 'IJ 

f1113JEltt1nfe:i t11m ~ u n':iln11:i..i Ell':i!LUUn11'Yl~ ~El\I n11U1L~UtJ°li mm °1i11V11e:i1.J1::~um1rn fi 
'IJ 'IJ 

rie:i L idi~f1113J~~'JJ~LLrJ\lnU~\l~~L1ttULf1 ttf n1::iu L i~L1ttui\lfi1n13J nl'VIU~tb::L~UUru'V\1 
'IJ 'IJ q 'IJ "' 

.d .di & · ~. 1 · 
'Yl~::~nM1~\IU1Lu~n11~11~~ElU 

'IJ 

2 .1) u'Ylu1'Yl"1J e:i \I ~ a-e:iu i.iLLri ITT'1.Jn':iln113..1fi ii 1~u hLL~::n1::~ uf11111~u h 
'IJ , 

V,.:::1. V ..., ~ A 'LI.A. 

"1l e:i\l~L 1t1mrn::n1::~uf1113Je:i t11n1e:it11m 'VIU e:i t11m 1ttu "1J EJ\lm 1t1u 
'IJ q 'IJ 'IJ 

2.2) 1J'Yl1J1'Yl"lJEl\l~L1ttui.iLLri i\1Yi1m3J L°.rlU E!Ll1\ll1 ri1LlJ L'Vfil::L'Vl~L~ 
'IJ , 

u~::LL~~\l f1113J ~uh~ El L~tl\1~'1::L1ttu 
3) .ff u~111'1 u~::~u 'Vil ~ ~eiun1::~u 1 i~L1ttu~11'1 ~e:iuuruV11 L i~L1ttu 

1.1 q cu QI " 

~1L ii.un11~11':il~e:iu ~u~u 11u113J°li e:i~~ t~ttn1111\l LU·mm1~111':i1~11':il~eiu~"iiei1.J~u~ 

L°Iiu m1i.J Ln~ m1'Yl~~ ei.J m111u1111ie:i11~ Lllu~u 
'IJ 

3.1) 1J'YIU1'Yl"lJEl\l ~ a'ElU i.iLLri m1n1::~u 1 i ~L1ttu ri1\11U 1~ tlLLrlU lli'V\1n11 
1.1 q qJ QI 

ri1\11'il.~1 tl~1 LEl.J L1i~El\lf1 El t1Yf \1Yi1il'LL U::':ill n~ a'tJU n11i\I Ln~ LL~::Yf .J~\l~~L1ttu~~ 1 un1ru Yi 
'IJ 'IJ 'IJ 

-;i1Lilu ~ i;rnui\l '11n1m':il1::~ nll1:: L~'il.L vi e:i°Ii1 t11 un11~nM1 ~111':il'Vl1ei 1 un11i\I Ln~"ll El\I 
'IJ 

~L1ttu 1iL1 ~1~L1ttu 1 um11.J nu1in':il m1:i..i e:i ci1\l L ~ tt\IY-l e:i LL~::ll nu1i L ilu ~1.J1nM1"1l m ~L1ttu 
'IJ 'IJ ;.J ;.J 'IJ 
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3.2) U'YIU1'Yl"1Hl\l ~L1t1u L~fofi ~~ tl Ll1\l ~ ~d":: LL~~ tl\lfl.J tl UL 'U'li tlUL "11~~ 
'IJ 'IJ 

it1L~'Utl'Yl~ ~tiu ~1111Gi ~iu~f1.J '11'Yl1u1 t1 Vl1timJ 11 Gi~1u LV11i iil ti.JV1Tinn11~~1.J a tin l.iJ LLiil:: .... .. 
ufliJ11 t1i11l nu L yj eJtt.iJ'tt. tinm1i.J L n ~ LLiil::fl111J ~ ~ LLiil:: L1i~1'\.l.iil\lfl111J L ~ 'U VI 1a~1'U~d"l.J • 

4) .ff uuTIU1 ti LLiil::iil.Ji eJffjiJ ~ ~eJ'U~\l L~11l 1i ~L1tltt. it 1i mJ iil~L~ mi Lffn::'l-f 
q 'IJ 'IJ 'IJ 

LLiil::"il~n1::'Yl1imJ iil 1tt.1iJ~n11.J n11vl LLt.J'Ufl1Yl LyjeJ 1iL~tum11 tl'11V11f11111im4\nhrn'1imrn 
'IJ 'IJ 'IJ 

~iJ r.J iil LLiil::ail iJ11 t1t.i iiln11'Yl~iilB'1L~t1ef1.J~\l'Yl'JH~ Vl1tin!J~1\l 6) t1 r.i1.J Lil UL VI~ Lilut.iiiltt.timnnii 

~ ~tl'ULJ\I iiV1u1~"il~n'1nd"d"1J ~\IL~13J 1 i~L1tltt.tlTI1J1 tlfl111J~~"ll tl\I ~L1t1u~1 tl~'\.l.Ltl\l L i~L1t1u 
'IJ 'IJ 'IJ 'IJ 

LL~~.JVlimnm VI~ miiJ1::n tiuf11udd"mt1 .... . 
4.1) 1J'YlU1'Yl"lltl\l~~tltt.L~LLri n1::~tt.Li~L1t1uanu1t111 Ltt.r1Yru f11-;ij1n~ 

'IJ q 'IJ 

fl113J LLiil ::VI inm1~ 1 t1ii1Yl ~"ll eJ\l ~L1t1m eJ\I fl11J L yj eJ fl113Jn1::-;l1.J LLiil::iJfu LLnl"11'11n i-:i ~L 1t1u 
'IJ 'IJ 'IJ 

Lti.J 1 i¢11-;ij1n~f11111 '11 tiTiu1 t1 LLiil::'11~1.J 6J ~nfl.f.JV1it.J tir.i1.J Luu 'Y11.Jm1LLiil:: 1iiJ1::~um1rn 
L?13J"lla.J ~L1t1tt.Lilu ~u~1mfl a.J~u 1 um1aTirn t1111 u r1ftuil1-;ij1n~f1113JLLiil::V1inm1 

'IJ .... 

4.2) 1J'Y1U1'Yl"ll tl\l ~L 1 ti 'U L~i'LLri eJ TIU1 t1inn1'rn nu illVl1 ~Luu Ll.JL~ LLiil:: 
'IJ ., 

~tiu'11n1m yj tiu L~W.Jil1tiTIU1 tl"ll ti\IL yjtitt.ti r.i1.Jt\I hi LLiil::B r.i1.Jiii'111ruqi1 rut.J'11m11~ tim1 

tlTIU1tl"ll tl\JL yj tJUW\ILLiil::YltJ1 tl13Jrl1fl111J Li1 hii1tiliu1 tl"li tl\I~ ~tlUL~ e.Ja.J LtJ.JiJ1::~um1rnnu 
'IJ 

ihndd":!J 5u 6JLrn:: 'li"lie:i:!Jiil-;J1nm1uu Yin 'lum1'li~1aliu1 t1 
'IJ 

5) .ffu"1Jt11t1 f1 11a.Jf ~~t1un1::~tt.1i~L1titt.1iiruinHrn iimmhtinu1mLiil:: 
'IJ 'IJ q 'IJ ., 

r1m~::1iJa-~n1tt.n11ru1 VI" 1i~L1tiu L~iJ1::t1 n~1 if11111f~~f1\lif u~HJU~1mm~utJ LL u 1'Y11.J 
'IJ 'IJ q 'IJ 

.. LLrlUillVl1 LLiil::it1 LiJ~m1i\l~1Ja.JGi~1mLiil::fl'Ufll1~El Ll.J 
., 'IJ .... 

5.1) U'YIU1'Yl"lltl\I~ ~tiu l.~LLri Ylt11t113J1i ~L1t1u 'l"J5-;ij1 n~f1113.J a.J 1 ur1~u 
'IJ 'IJ 

LL~::t1rru1t1~\l~L~L1 tiu fl iJn1::~u 1 i ~L1t1uiJ1:: t1n~1 if11111fLLiil::r1n H::~L~L 1t1u1 iJ1-tl u 
'IJ q 'IJ q 'IJ 

~mum1ru1 VI" LLiil:: 1i~L1rm1iiti1liil V11e:l'Vlin~1u~iie:i r.iLL~1~EJuf11m11 
~ ~ ~ ~ 

5.2) U'YIU1'Yl"li El\! ~L1t1u L~LLri iJ1::t1 n~f11~Yllf il1iit113J LLiil::f11 tJTIU1 ti~i.~ 
'IJ • 

L1t1wflV11iLiJ1 "111 u~mtt.m1rn1 Vl"L iiti1liil~ii1 um1~tiuil1n1:1J rnumL u1'Y11.JLLnuruV11 m1 
'IJ 'IJ ., 

i~~'" L'1 V11tim1ti e:imLuum1'Y1~ €l\l~\li ti~1iJ~ LUUL VI~ LUUt.J ~'11nV1in~1uuu ti nm1i.JLn~LLiil:: . . .... 

n1d"tlTI1J1 tl LLiil ::~d"1'1 ~BU fl113.J L aJ1 hi nu L yj eJ'\.t 

6) .ff uiJ1::d'.J ui:rn LU um1iJ1::Lijur.J ~m1L1 t1u f"ll El\! ~L 1t1u~ '1iirf.Jm1iJ1::Liju 
'IJ 'IJ 

m1iJl)u1in'1n111.11 ULL~ ~::.ff u~ BU LL~ ::m1iJ1:: Lijum1L1t1u f"ll tl\I ~L 1 tltt.ri tlU ~ ~L1t1 'U'1::"1J Ll1 ti 
'IJ 'IJ 'IJ 

f1111.1~~11u tlB~LLiil::fi'u YluuruV111 VI" 1~t1~~tl'ULL~::~L1t1uii~1ui1a.J1 um1iJ1::Lflu 
., 'IJ 'IJ 

6.1) U'Y11J1'Yl"ll ti\!~ ~Elu i.~uri i.JLn~m1rniJ1::t1n~1if111a.JfLLiil::r1n~::'lV11i 
'IJ • 'IJ 

"litl\I ~L1t1uiJ1::Lfltt.f111 :iJf r1nH:: LLiil::L '1~f1Gi"llti\1"1Jtl\l~L1titt. Lil~ fa m ~ 1 i~L1t1uiJ1::Lflum1 
'IJ 'IJ 'IJ 'IJ 
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L1r.iu f°ll eh'l<ilttLE:h'l i.1i11'1::L ll ttL~tl\I fl113JfLL&:1::n1::u1un11mhi ~L 1r.iu Y-1 m r.J13J'Vl1'VI in~1u ~ 
'IJ 'IJ q 'IJ .. 

LL~'il\111~L1r.iu~m1Lll~ r.iuLLlla\I fl113J ~'ii LL~::Y-1 CJ~ m13J LL&:1::m1i\I m1J ~1m m.J ~1 LJ LU'il 
'IJ 

6.2) 1J'YIU1'Yl°lltl\l~L1r..iuL~mi <ilt11J~1m3J~~t1ttL<ilULiiimrn'11nm1i.JLn<il 
'IJ 'IJ 'IJ 

Lrn::t1liu1LJ~\l~L~L1uu m:i::LL~'il\111'ilULtl\l~Tl113Jf Tl113JLii1 h'Vl1t1rln~::L ~tl\IJ u ') 
'IJ 

7) .ff tt°lJLJ1Ufl111J~'il111JU El'il ~a'ElUf{\I L~11J L i~L1UttL~El1J Lu\ITl111J~'il111J 
'IJ 'IJ 

r.Jt1'il~L~"il1nm1L1uu fL~tl\I ~u 'J ~ t1 i.u €l1'1L ~3J"il1n m1Ltl1r.Ju L Yi uuii tlLL<il n~1\11::V1i1\I L~tl\I~ 
'IJ 

~nl!l-1nu L ~tl\l L 'VI ll~ L~ rni t1 \I LL~ r.i"'\I i.iJi.~l11 m1~m~1 LL~::ib i.tl ~m1L ~1J1..,!J"il ... n1L'Vlli5 n fl f\I 

7.1) 1J'YIUTYl°llt1\1~~€lttL~LLri tnaJ~1m3Jtla1mtl'il 
'IJ 

7.2) 1J'Yl1J1'Yl°lltl\l~L1uu L~LLri~rnu~1m3J 
'IJ 

1tlLL1J1Jm1,J'ilm1~tlU'il16JLLU1~'il"l.ltl\ILm'15Ufl11WLUU1tlLL1J1J~fl1ITT1J11rlU1Ltl 
'IJ 'IJ 'IJ 

tlf utl1::u n <il"l iL 'VI m:: ~3J 'il16Jll113Ji51 ~1-n1 L'il r.J LU Y-11::tl ci1\I fl\! na 1J ITT1::m1L1 r.JU TI'YI r.J1~1 ~<ilf 
, , 'IJ 

~\IL iX un1::u1um1~1JLITT::V11m1aJf Eltt'1::'111ii!nL1 r.JUL i1 n \I fl116Jf fl111J'17 \IL~ ~1 r.J<ilULtl\I LL~:: 
'IJ 'IJ 

irm~foui.~fum1n1::~uLiLn'ilm1L1r.Jufe:iti1\l~fl113J~°ll m1,J'iln'1n111.1m1L1r.Jttf'Yl~\I 1 .ffu fl11 
, 'IJ q 'IJ 

1::~ n El cl L ~3J a11Tl1L ti 'UL Yi r.J\I er 'Yl 1'VI iX1~ fl El u-rl1 r.J L 'VI~ El L 'il LJ '11 L tl u~ f!Cl LJLL u::ib LL&:1::-ri1 m 'VI~ El 
'IJ 'IJ 'IJ 'IJ 'IJ 

L5 m ~ t1LL~::LLU.Juuu1::~un11n! ,)qi~ri1um1n!L f11iitm1uu1~~ <ili\1~1 ri1mLa::~\I ij t1 

<i111"ila-E1uuE1mnnitT11fl11,J<iln"iln113Jm1L1uui'liL'Vlm::~3Jnufl113Ji' T1113Ja-im1riuuvfu~1u 
'\J '\J '\J .u 

°lJ tl\lfl1111 a-uh Tl113J rlU'il LL~::fl113J a'13J11rl~ LL<il n ~1-n::'Vl11\11Jflfli:I elU ~ '1::'111 i m1,J'ilm1 , 
L1r.iu fu11~ f{-;J<i11i.J'Vlm r.J°llEl\I m1L1 r..1um1~E1wri L ll' u~L1r.imilu~1~ ru (tl1:: ~1'Yl L ut1\I LU~ 1.1, 

'IJ , 'IJ , , 'IJ ... 

2550, V1u1 25-30) 

1. 'il11'1a'tl1Jfl113Jf 
'IJ 

L~3J( elicit) 

1J'Yl1J1'Yl"ll El\lfl1 
'IJ 

- i\1~1n11J/rl1'VIU'iltl1::L~U 

u qJV11 

- n1::~u1iitm1r.JuL~LL ff'il\I 
q 

"" ... "" L'il1J°ll El\IUnL 1UU 

- L~m~1.1tl1::~um1n!L~3J 

- 11\I LL~.mm1,J<ilm1L1uuf 
'IJ 

- <ilEl1J~1n13J<il13Jfl113J 

L °Ii1 L'1"ll ti\! <ilUL ti\! 
,Q f:t I A 

- LLa-<il\I fl113Jfl<il L 'VI Utl r..11\1 El a-1:: 

- antl11ui11.1nu1::V111\I มห
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2. Lf1~11aJ~'i1.h 

(engage) 

3. ~Tll"il~W~l 

explore) 

4. t:lTI'l.JltJ (explain) 

U'YlUl'Yl"llt:l.Jffl' 
'IJ 

- ~f1.J~11aJ~'i1.h 

- m::~uhH1a.inu~~ , 
- tJn~1t:lLJ1.J1.h::L~U~U1~'il.l'1 
- "il..,~G(mum·Hu,1~ttm1£Ju~uh 

- ~-:if11~t:JU~L~i'~L"il'il.Unm~~ 
LL~::t:Jfi1b·1 tJi1aJrl'i\. 

- ~.JLG(1aJl~um1tJWYl1.J1U 

i1aJrlttlUn11~111"il ~'J1"iJG(t:l'l.J 

- 'llnmaJum1£JuLyjtJ11.J~m' 
'IJ 

0 .... 
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- ma.if11rnaJ~1aJth::L~'il. 

- LL~~-:1~11aJ~uh1m~m1n! , 
"" ~ - LLG(~.J~11aJ~~L'V\ULL~:: 

U1L~'il.B~11aJ~~ 

- t:Jfi1.h1m_h::L~'i\.~ 

"llt:Jrn"ll~"lltJ.Jn"iln'J'JaJ 

~1"J1"ilG'l"J1"ilm:iu 

~1"J1"il~wvn - 'Yl~m:ium"Jm~~::m 

- i.JLn~LL~::fuw.;i~11aJ~~L~u ua::G(aJaJ&i~1u .. 
"11t:J.Jum1£Ju - vw1maJ'V11'Yl1.JL~t:Jn1um1 

- 1~"11mf(umm:: ~11.J~n1!!-1 LLnuru'V11 ... 

mium1£Ju - 1i'lfn1Y::n1::u1um1'Yl1.J 

- ~.JLG(1aJ1-ittm1£JuL~~1n"il i'Ylmmf(~fl.ttm"J~1"J1"il 

G'l"J1'1G(t:J'l.J t~tJ1in1::u1um1 G111"il~Elu 
"" .,. 

'Yl1.J1'Yl mm &(~1 

- ~.JL~1mL~::vr@u1 mu,Ii11a.i , 

A '4 • A 

LLa'~.J~11aJ~~ L 'V1 'ii.fl tJl.J Cl ~1:: 

- 1-ittm1£JmL~~.J'V1in~1u 1~ .. 
L 'V1 G1 ~ ~ tJ ci1.J mm::~aJ , 

- ~.J LG(1aJ 1 'ium1tJUCJTIU1tJ ~.J~ 
~'i\.LtJ.Ji.JLn~ LLa::~11aJ~~11U 

tJ Cl~~laJ~11aJ L -ii1 l"iJ"lJeJ.J~ULCJ.J 

- tlTI'l.J1 tJn11LLnUru'V11'V11tJ ., 

~l~eiu~Lllu 11.J1~ t~tJ1i 

-llmJfl~L~"il1nm1uttfinLLa:: 
'IJ 

.., 
G(.JLn~ 

- fuw.;i~1t:Jrru1t1"11t:J.J~tt5tt 
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5. "1.ltl1tlf1113Jf 

(elaborate) 

6. tJ1::dJmrn 

(evaluate) 

'IJ 

U'Y1U1'Y1"1.I e.J\lflj 
'IJ 

- 1iim1t1Ue.JTIU1tl 1i~1~1n~ 

ff.l13JLLiil::U\l~th::L~U~~1~ru ., 

'11ntJ11n!Jm1ru1~ 

- ~\IL~1111ium1t1Ul~U1f1113Jf 
'IJ 

~L~L 1rium 1tJtJfu 1 °11L iLn~ 
tJ1:: Lu°11ttti ci1\l~f1\I ~"~LLa:: 

tJ1::un~1inu~n1un11ru1~~ 
q 

1~ 

- ~\lrn1111iim1uu1~i.il1n~:: 

LL a:: n 1::u 1um1~ L 1 t1 u fl tJ 
'IJ 

tJfu 1 im11u1u'Yl 

- Lu~ 1tim~1ium1tJu1~ 

tifiu1tJm111fffnmi1hrn.h\I 
'IJ 

9.' &;jd I 

~a1n~a1tJ'11n"1Jti 3Ja'Y111tit1 
'IJ 'II ... 

vifti11l1\ILL~~\l~~mnu 
"' 

- ~\ILn~im1tJULUn11U1 

f!1111~~11u tJ ti~LLa::l1n ~:: 

1~~1tJtJfu1i 

-.,, d I "' ,cC - ~1~an~1u mL~~\111um 11'.JU 
"' 

L~LU~tJULLUii!\l fl1111~~~~El 
YHl~n113J 

- 1ium1tJutJ1::dJu~mu\I 

., .. 
U'YlU1'Y1"1JEh'lt.t.nm'.JU 

- ~~lLf111::lKi'111ru1 U 

tJ1::L~WYl L vJe.Jil1rnue.J 

- u1°1iti3Jii!~l~'11nn11~111'1 
'IJ 

19 

~11'1~tiu1tJtJfutJ1::t1n~1i 
q 

1u~n1un11ru1~~~f1~1tJ 
' .. ~mum1ruL~11 

- 1i°lie.J11ii!L~3JLUm1rn11m11 
'IJ 

.... ~ "" ~ - uu'Ylnm1~\1Lrnma::"1Jti 

tiiitJ11 tJ 

- ~tirnhm111~vmitJ 

~~n~1u Lrn::~1tifiu1tJYi 
"' 

tJu11fu1~ 

- LL~~\lf11111ff1113JL °1i1 h"1J tl\I 
'IJ 

., 0 "' - L~Ue.JLLU::"1Jtimm3J~jtJ 

tJ1::L~U ~L fi t11-Ji tl\I มห
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UYl1J1Yl"JJ tl.J~n 
'\J 

- n-i::~u1.ium1£J\l.i..:i-nt1~1m11 , 
(extend) <i1111th::L ~\I.~ Lltl~Tl Lt tl \l rllJ 

u1u'Yl 

- n-s::~u'liu1~..:i~1~L1£.Jidi.tJ 
, '\J 

tlfu'li 

- LL u::Lm 1Yl1.J 1. \l.n11U1Tl1111f 
'\J 

L~ 11 Lt! Llf1.J L UUtl.JTf Tl1111fl 'Vll.i 
'\J 

20 

L'Vl111::Ll11 

- 'lirinH::n1::1num1'Yl1..:i 

i'Yla1i111Ll~n\l.m1L~e:i11 fo..:i 

L ii't1'Vl1 Ll1l:: Ltlfim1 
'\J 

LLnifru'Vl1 .. 

~m: tl1::ITTY1 Lilt1..:im~11 (2550, V1i!1 25-30) 

'11 m1~ n H1 Ltl n a-111J'Yl U1 Yl"JJ tl.J m LL~:: tf L 1£.JU1 u m1'1~ n11L 1 £.)\I, fLL1J1J1-\!'11n1l 
'\J '\J '\J 

L1~uf 7 .ff u Ll1i.Ji.~i1 tf a-aufl111::~nt1tl LLl1lt1i1iiuY1u1Y11 um1Lilutf ~1Yii!1~Tit1£.Jii1 ama a 
'\J , '\J '\J '\J 

L3 m ~ tlLL~::LLU.JU\l.tll::Ll1Jn11ll fa £.J'1::~ tl.J11\l LL~\l. 1. \l.n11'1~Llm\l.n1'lllL f11. i tfL1£Ju l.~~VI i..:i 
'\J 

Tl1 fl111LLa::a.J" El'ill1'1R'El1J Tl11'1VI n'1nlli.J n11L1 [J\J. fl iL 'Vl1J1::Ll11 rl1JTl1111f Tl1111ITT1111Cl1J\l. 
'\J '\J 

~u~1\l.fl1111 tl\l. h LLa::T11111 rii!~LLa ::T11111 LL'il n~1..:i1::Yii1.J1JT1Tl a ~..:i m1'1~ m 1L 1 rm f'1::u11a 
4# , ,. .. 

<i1111i<ilm.h::a-..:iff m ni!t1 m ~ a-\l 'l<ilif mi ti nun111. i" 11 mhfl' ru ~ t1m1~1m11u'Yl u1'Yl"JJ a-\! tr Llt1\l. 
q cu QI cu 

.... "' "" 1. ~113J~3J1tl't.ltl\l~HHUHJflBYl1\I n T'H'HJ'\.f, 

~~nH1i.~11u1111Ti1111Yim£J"JJt1..:i~aim1Y1n-li1..:im1L1£Ju i..:id 
'\J 

11tlu1 '11~~11 (2545, V1i!135) 'liTi1111V1mt1i1~~i11rir1rrrn..:im1L1auV1mt1n..:i , 
n 111v <i1 n 11 L ti ~ ti \I. LL U ~ -\! Yl t) ~ n 11 :IJ LL ~ :: ti l:: ~ 1J n 11 ll n 11 L 1 £.J \I. f L ~ ti L °1f LL 1J 1J 'YI ~ a- El 1J 

'\J 

1 \l.i1UL dEJ'V111'111 L \l.~1\1."JJ tl.J m1tlfiu1i m11~~1h::a--\!Tf"JJ tl-\ll"l51 Lrn::L i{tl'V\1~ tltl\l. 
A ' A Af' .... 1 • CV A4' A d 

~fl1Yl'l1t1J '11\l.t']Ylli (2555, V1u1 31) mn111 ~atl1lt'J'YIDY11..:imwrn\l. V1111t1m . 
.... .... I ._, .. .... A.i=i I .:ii 

~a'11nn11r1~tHl1JT111111 T11111tl1111lri~1\l.<i11.J 'J "JJt:l.J\l.nL 1£J\l.V11t11lin11.-i1..:i 'J YI 
'\J 

'VI a1n'VI a1 t1 iii" i.~'11nm11. iLLUU'YIVI tluui~~rni11 rir1rrl'l1..:i m1L 1t1\l. 
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v-n1 G\n11:i.J~LL~~h1 ti ti n-v11ei hfollll'Yl~ ~till 1~ tJ ~~\l~fl::LL '\.!, u:i.J1n Lilu~~ii ~ ~i:i.J C)'YITI;,n\lnT:i 
~ ~ 

L1tlit~\I ftlit~~1~ fl::LL it it Utl ti ii ei11ii ~ ~ i:i.J C)'YITI'Vi1\ln11L1tlit~1 
~ ~ 

Q..; fi' ,.:::t CV 6" V I I <V A' .,cil. 

'W1\11~it 'Yl11~it (2543, Vi'U,1 29) m:n111~~~1JC)'Yl1i'Yl1\ln11L1tlit (academic 

achievement) VimtJii\I flrn.~rn.~rn::11:i.Jii\lfl111Jfffn1JITT1JTH1"1.ltl\11Jflfl~eJULtlu~~m"il1nm1 . ~ . 
L1tJitm1~eiit Vi1ei~ei:i.J1~1h::~tJm1rnrf\liJ1\l~Uflfl~L~fu'11nm1L1t1itm1mm ri11iuflfl~ • • 
Ln~m1Ll.J~tlitLL1.J~\l'WC)Gin11:i.J1it~1it ~1\1 6) "l.ltl\1~1J11rl111'Wff1Jtl\I 

nn~rn ~it11J~ (2555, ViU1 19) n~1111 ~~ff:i.JC)'Ylii'ti1\ln11L1t1mtlitfl11:i.Jf 
~ ~ 

fl111J Li1 h LL~::fl111J ff1m1rl"ll tl\IUn L1tJu ~1J11~Gl11J"il~iJ1::ff\lfln11L1tJ'U, fl Ull'YIL1tJ'U, 1~ 1~ . . ~ 

L~tl 1 iLfl~ti\liiti1~~~i:i.Jq'YlliYr1 i.i.J 

~11'W\I~ fli1tJfl~\I (2548, mX1 27) 1ifl11:i.JVimv11 m'li1lq'Ylli'Yi1\ln11L1t1'\.I, • 
,d Oq,dA Qt. OA I .d~ Q,.; 

Vim vm ~~ff1L1"il'YILn~"il1n-wq ~n11:i.Jm1n1::YJ1n"il n113.J"l.I ti\! LL~~::~fl fl~ 'YI~ ti\! ti1~tlff'l13.J 

'W tl1 tl11J tl LJ1\11J1n rf\I tl\I fl'i.J1::n tl1J~L ~ tll°ll tl\I rlU ~G\if ru ru1 LL~::: tl\lfl i.J1::nel1J~L1J1°.d'1'G\if ruru1 
~ q,, ~ " 

~\lff1m1ni\I Ln~ LL~::l .... ~ i,~~1 LILfl~tl\I ii tl 'Yl 1\l~~l'YI tl1Vi1tJLL1JlJ'Yl~ ~tllll~ ~~ ff1JC)'YITI;r1'U,~1\l 6) 
~A A.6' V 1 t CV A' .,cil. ,4 

'W°lf~ C)'Yl1i"ili'1J (2545, Viu1 96) n~1111 mrn:i.JC)'Yl1i'Yl1\ln11L1tlit Vimtln\I 

'Wtl~ m1:i.J~1ufl11 :i.J ITTm1CJ'Yl1\lff~U ry qj1"1.ltl\I~ flfl ~ L tl "u,~m1n111'W'Yl1\1~1 Uff1Jtl\1Vi1 tiff~lf ryry1 

"lJtl\IUflfl~ 1um1L1vuf~\1~1\I 6'l . ~ } 

n1:i.J1·1nm1 (2551, Viu1 13) 1ifl11:i.JVi3.J1tJ11i:.i~i:i.Jq'Ylli'Yi1\lm1L1tJu VimtJii\I 

fl111J~1L ~'1Vi1tifl111Jff1m1n 1um1n1:::ri11~6J ~~ti\! t11~t.1'11n1!!-:::Vi1eiei1~t1fl111J1u1Ji1. '\.!, l"D'1 
~ 

.,4 A 1 Viit\11"1!1 ~ 

L11~ir L'W"D'1sn~ (2559, Viu1 40) 1ifl11:i.JVimt.1"1.lu\li:.i~i"n'Ylli'Vi1\lm1L1t.1'\.l,11 
LUUfl11:i.Jff1m1n'Yl1\lffGiil' ruru1"lJ t1\lurn1t1u~ LL~~\! eitinm 1it11.J LLUll"ll ti\lfl::LL '\.!, 'U,t:-i ~m1L1tJit f 

" q,, <\.I cu 

ff1m1n1~ 1~~1 mLuu'YI~ fftiu1~ ~~ i1lq'Yln'Yi1\I L1tJu ~1 :i.J"il~1h::ff \lfl1~ t.1fl1titJ fl~ :i.J 'W ri G\ n11:i.J • • 
A ,-.,.. 6' J' 

~11Jn111 Lfl11::Vi1~ m.h:::'1'\I fl LL~:::L Utl'Vi1 • 
"ill nfl111JVi 1J1 tii\I n ~11"li1\I ~ut1'1tli.~11 ~ ~ i1l tl'YI rr'YJ1\ln11L1t.1u Vi1J1 tiii\I • 

fl111JITTm1rl"lJ8\lrfL1tJu1u~1um1:i.Jf fl111J L°ll1h m1Ll.J~tJULL1.J~\l'W'J~n113.JLL~::iJ1::'1'1Jm1ru 
~ ~ 

1 ui:1'1u 'W'J G\ n113.Jfl11 1lf~~ t1\lm11~if u~ u\1'11 LL 'U,n LLtJ n ti ei tJ ~13.J'Yltl 1!1-~hmq '1!!'~ 
Viii\! ITTVii'll'W'J Gin113.Jm1L 1vu f~"il::ti tini ti ~till1~ ~1Viflli"D'11'YI t11~1 '1'~f ff1"lJ1~1\l 6) ~ L ilu 

~tJei11frnL~::1inmL'WiVi~1t1ifu Yi~tii.JL~ tif (Klopfer, 1971, pp.562-563) i.~'11Lmn 
'W qG\ n111J n11L 1tiu f~ "ii:: 1 i~1Viflll~ ~ ~l"D'1l'YI tl1 ~1 ff~fl ft~ tl LQ 'W1 :::~\li.J1::n till ~1 tl 

~ 
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1) f111aJf-f111JJ,j1 'VlmtJn\I f111JJITTm·n11unTn::~nn\l~\l~LTim1tJumLLi1 
'IJ 

L~ tJ1nui1f111JJf'Yl1\li'YltJ1~1~GifJ\IV1~1 tJ 1~mi nTnnm~ r.nnu im Yi'1'11\I ieiGJna\litmJJ 
'U 

Lm1m1JJ~'il V1inm1 n£J'Vl1ti 'YlbJMD 

2) f111JJLi1 L'1 'VlmtJil\I fl116JITTmw,j1Lmnm1llfl~Lrl m..h1nnaci1u1iflmj 
'IJ ::.J 'U 'IJ 

LL~::f111JJ~1m1n 1 um1LLtl~m1llf'11niruinMruV1rt\11tl~5niruinMruwd\11~ mh11~11 Lilu 
\J QI cu QI 

m1L1miflu1::iu~~n~\ld\ln-;\1fl11JJffl11JJ,j1 
'U 'U 

3) r1nM::n1::U1Un11'Yl1\ll'YW1~1~Glf 'VIJJltJil\I f111JJITTl.111rl 1U~1U~1\l6) ~ 

1"lf1un11~nM1flUfll1'Yl1\ll'Yltl1~1~'ilf i1tiV1\1~~1f1ru l~LLn m1i\ILnGl n11l'il n111.JWnn ... 

itiJJ~ m1'1~n1::rhnuiE16J~ n11LLU~f1116J'VIJJ1tJ"lJti6J~ m1~1tl n11~f1\ILL~::'Yl~~tl1J~JJ6J~~1U 
\J \J cu q q .u 

LL~::m1LLnlf ruV11 u1\l°t"lb]?in116J'1::Lilum1L1tJu flu 1::iu~~n~\I D\lni1 f1116JLi1 h 
... 'U 

4) m1U.1f111iiflt11i 'Vlmtln\I f111l.1~1l.111n1un11it1ft11l.lfLL~::irrn11 
'U 'U 

~1\16) 'Yl1\li'Yl mm~<nfltlh1 uiri <ntl1::,j11u 1 umnum1rn1 'Vl3.i 'Vl1a~ LL<nn~1\I Ltl'11n L~ l.l~Lfl £.J 

~ntl ~·rn iii b]'Yl ITYl1\I n11L1£.Ju 'VIJJ1 £.J n\I fl11l.I ~1l.111rl°l.I tl\!Un L1£.Ju 1 un11L1tJu f 
, 'U 

~\ll~fl::LLUU'11nLL1JU'Yl~~au1<n~~il.lb]'YITIYl1\ln11L1£.Jul'iltln11l'il°t"lbj?in11l.lm1L1t1uf 4 ~1U 
'U 

~ am1iifft11iiLi1 L'1'Yl~nM::n1::1num1'Yl1\li'Yl £.J1~1 ~<nf m1U.11t11i~ ~1'1tJ ~f1\l.ff uinMrn::Ltlu 
'U 'U 

0 "°' ..... ~ 
mml.ILL1J1JL~amrnu 4 <n1L~an 

2. u'1A'th:: nuu~3j~Y1fi't'rn@imrn~3Jf)Yl~Y11\ln1'n~uii 
L°t"l1~flB'il~ (Prescott, 1961, pp.14-16) L'illif111l.lf'Yl1\liJ1i'Yl£.J1 i\lfll.ll'Yltl1 

'U 

'1'il1'Yl tl1 LL~::n11LL °t"l'YI rf ~nM1 L~ tJ1nun11L1tJU°l.I tJ\IUn L1tJULL~::~1tl ~~ n11~nM1i1 
q 

El\! ff ti 1::n au ~ij 8'Yl IT°t"l ~~a~~ ill bJ'Yl rr'Yi1\ln11L1 t1 U°l.I ti\! Un L 1 t1u J\11 ULL~ ::uei ni El\! L 1 t1ui1 

i\l~Elltltt 

~°1.1111°t"l'Yl1\I m t1 i au n°t"l-1B\l'Yl1\111\I m mLa::u fl fi m'\1'1'11\1 , , 
2. a\1Tf tl1::ne:iu'Y11\lf111llfn 1~LLri f111iiimZurr°l.1e:i\lu'il1mwn f111iiiaJvruf 

A CV Q..O ._.. < 1 .... <v CV <v t( 1 A 

°1.1 t1\IU'il1ii11'i\1nu~n Ti11ii~l.l°t"lUli1::V111\I ~ n 6J 'il1t1nu LL~::fl116J ~6J°t"lUli1::'VI 11\1 ~6J1-nn 

~'V\6J'i\ lUfl1tlUflf1 

3. e:i\I ff ti 1::n e:iu '1'11\11 cni u li116J LL~::i\lfl l.I L~LLri °1.IUU li11m itt16J 1.11:: L °t"l rn 
f111milue:i V°l.I tl\I f11t11.J flf1 ~111°t"l LL1 'iii e:iii'Yl1\lu1u m1t11J1l.l'Yl1\IU1U LW::~1u::'Y11\lu1u 

'U ~ 

4 . e:i\ITftl1::nmJ'Y11\l f1 11llillvrufil.uLYle:iu1m~t11nu 1~LLn Ti11llillvrulf 

°1.lt1\lum1£.Junrn Y'te:iu1m~ t11nu J\l~u1mL~::~L 1\IL1tJu 
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LLflf1ua (Carroll , 1963, pp. 723 - 733) L~LffUDLL u 1~~Lr: tl1rl1J aYITIYrn"ll tl\I 

eh1 ~1h::nu1J~1\I 'J ~ii~u1::irn.rni3Jf1Y1rr"iiu\li!rn1t1u h1t1n11ii1L tl1ff~ i!rn1r.iu ua:: 
'IJ 

~~na~nmLlluu\1~1h::nei1J~~1Ti'ru 1~t1 L~ei11 L1a1 LLa::flrnfl1Yl"llti-:im1auua1EiriuYl~ 1~t1~1-:i 
'IJ ~ q 

~ eii.J1m rnfl1111i'~i!n L 1tm'1:: 1~i'1J 
'IJ 

~1 n n11~nM1 tl\l~i.J1::n tilJ~ii~YlrrYla~ tl ~a i3Jf1Y1n'ti1\I n11L1t1u-ll1.:i~u lf u ii 

tl\l~i.J1::n tl 1J~ a1 tl i.J1:: n11~ ei1~ Ll\I ~a~ ti~ a i3J fl YI u~1\I n11L 1tiu1~ mu Yl1:: ei ci1\I fi \I 
tl\l~i.J1::nti1J~L~ tl1-tltl-:Jrl1J~1 ~L1£JUL U~1\l.~1\I ') L 'rlu a~if cyqp tl1'd2Jru '1112.Jff\I. h L~<ilfl~ 
~Eln11L1£Ju 112.Jii\I tl\l~i.J1::n El1JY11-:J1~ U1J'd'd1J LLa::i-:Jfl1J"ll tl\l~L1£JULLa::~Yh 1idi~~a1~ tl<il'd\I 

'IJ 
t ~ ~ I 

.c:t cv -... Q.o< "" a ...., ...., a "' cv 4 t...a"' 

flEl n1'da'El\l."ll tl\lfld'U UL tl'1 'il.:IU U n1'd'1 'iln11L 1£.J'\.l.n1'da'tlULLtJtJ1 n~n'dmWrnU'd 7 "l.IU 'Yl~1~ tl 
'IJ :.J 'IJ 'IJ 

1l<i1Y11ilu~\ILUULL u 1'Yl1'1~rt.:i~'1::La111af1\ln11L7£Ju fl i rltJ~L1 r.JULLa::Y111 i~a i1lfl'Y1TI'l-i1\ln1'd 
'IJ 'IJ 

"" .,... ,,K 
L 'dtlU"ll tl\I ~ L 'dtlUff \l"lJU 

'IJ 'IJ 

.... .... "' ... 3. n171 <Pu:.nuu1 rrn l:i'Yl1'1 nTnn1~ 

ft A ft a .... I d ..... ..... A~ 
ff2J1J'dru "15<ill"l'1~. LLa::fluuu 'J (2540, ~u1 6 - 7) na11n\lm11'il~aa11f1mrn1\I 

'IJ 

m1L7t1u 11 ~ u\I au'ilT1 ~ u\I ntJl<ilrti.J1::a\I ~L :.8\!Yl fl~ m111~ 3 ~1u~ u 
q 

1. ci1Uf1 11:JJ~'il(cognitive domain) LUUfl111Jff1m'drt"lltl'1t'{:JJtl\JlU~1U 

f11111~'i1Lfimn"'1J~.:1vl1-:i 'J ~-:i LiluYlq~n1111~LL£Jncieimllu 6 .ffu~a 
1.1 f11111f '11111'11 (memory) LilUfl112Jff12J1'dfl 1um1ri1.:111i'nM1L1 

'IJ 

~.:1111m.h::ff1Jm1ru~1.:i 'J 1wn1<il~i'uf3.11 
'IJ 

1.2 fl112JL-ll1 h (comprehension) LUUfl1111a-1m1n 1un11LLUafl1111 

~fl111JLLa::"ll tl1 tlfl111J L UL~tl'1111LLa::LWiln11ruvl1\J ') L u~1~~tl'11J'd::ff1J 
q 

1.3 m1u11i.J1i (application) Lilufl113.1a-13.111n~'ll1i.J1::a-um1rn~ 
1cii'u1111i.Ji.J1::£Jn<ilL'lfL um1LLnif ru~11 mJ 

q v 

........ ' ..... ~ • ,.a:_ - .r 
LLa::~1fl112J a1JYlU1HLa::~ an m111 u\I ff \l"ll ti.:i L 'dti\1111 L ~Iii m1rn YI Ln<il"lltl. 

q 

1.5 n1'di\1Lfl'd1::~ (synthesis) L Utl.fl112Jff11l11fl 1 un11~~1L~2J 
'1'f1-:ia11fi'L~tl\1111Gi1-:J ') ilu111 huJ 1~ ti 1i~'1L~1J1J1~~LLUa.:1LLa::i.Ji'1Ji.J1.:i1 iiii.J1::~YlTifl1Yl 

q 
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1.6 m11h::d}u.~h (evaluation) LiluT11111~1 1111n1um1~~~uh~ 

11fl1LL~::fi1U1 UL~tl\1111~1\I ") , 
2. ~1Uffn11~n (Affective domain) Lilurhri~B~\1~1\1") ii 5 .fu ~a 

~ 

2.1 m111.Jf (receiving) LUUT11111~nu1.Jl.11um1~-;J::f1.J~\1 Lf1~1.:1 ") 
~ ~ ~ 

2.2 m1~B1JfiUB\l(responding) Lilum1~1.JDfi1r.n~B~\1~1tlT1111l~n 
~fiut1a11 L~11hu~::vrnL-;J 

2.3 m1~f1-H1ru~1 (valuing) Lilum1LLfi~\IBBn~.Jf11111~n iici'1ui111 . ~ 

~tl~\1~1\1 ") ~\ILL~nTrnti1lf1J UmJ"151J"15tl1J LL~::L~tinti1U~\lifti. 
2.4 m1'1~1::uu (organization) Lilum1~f1\IT1111l~~11U111l'lltl\I 

T1rufi11 ~Ln~ih::uu LL~1 ti1ir.J T11111i11vrulf"1Ja.JT1ru~11u~.;i~[j~ Citi 
• • 

2.5 nTrn·i'1.:iin1!!-ru::uit1 (characterization) 

LL~1 L ~L ilu 1::1.Jl.J LLi1 ~~i) tl Liluin1!1-ru::l.J1::-;i1~1tlTlTl~ 
• 

3. ~1wn""nM:: (psychomotor domain) Llluin1!1-ru::hm111.J~u~ii 5 .ffw;rnu 

3.1 nTH~tlULLl.Jtl (imitation) Li:lum1L~Bnl'h~1LLtJ1.J~fiUL';J 
3.2 nT:rri1~13J LL1.J1.J (manipulation) Lilum1~.;ijjeiY11~111LLtJ1.J~~uh 
3.3 m1V11T11111nn~a" (precision) Ltltm11~~ffuhL~tinl'i1~111LLtJ1.J~ 

~ 

3.4 m1'ri1uci1.;i~mtiu.J (articulation) Lilum1n1::l'i1~\l~L~ui1nn~ti\I 
~ 

ifu1~tici1\ILUUL~tl\ILUU111 
3.5 m1Yi1 l~tlli111l"151~ (naturalization) Lilum1'ri1';Jti.Ln~'YlnH:: 

T11111fi11111rtl.JDu1il.~'1~ mi~ 1 u111i-;imiluli1111"151~ 

Lvffn~ Vl1wnu"15 (2526, V1u1 28) l,~-;i1Lmnm11~~rnim1'Yl~tn.:in11L1t1ul.i 

2. m11'~HHHLtJU~\ln~11 Lilum11~T1111Jfi11111f1Ltl.n11L7t1ui't1ti\l~L7t1u , ~ ~ 

L1.J1t1m rit1unuum1t1u L ~a~11.J~rnm1L1t1u • 
Q. Q A~ .... t I ._.. V .... A' 

Yl"ll~ fl'Ylli';JiqJ (2545, V1u1 3) mn111 m11~i:.J~'llti\lm11~~~fi1lfl'Ylli'Yl1·m11 

L1t1uiic:i.:1~1h::m1u 3 1.J1::m1 ~c:i 
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3. -lla11aL-'B.:1tb::inrn Vi1m-ll..iT1rnn1~ V11milu-lla11aLi.:1-,i1tnu -;i::~a.:1ij 
'II , 'II 

-,iTu 1ttLLa::'VI tl.1 t11vi 'VI 1 n L llu-ll a11 a L-n-:1 Tl rnn1~-;i::~ a.:1ij11 rrn::La ti~~ LLa-vi.:1T1 rni nMrn:: \3.il-ii 
'II , , 

n111vi t·rn i11 q ri n~1..i n11L 1tJuL ilu~1u~1~qJ~-ih t11 ~n11L1t1un11a-auij 
ih::~rirr111Yl L Yl11::~11111ti'Yi11 ~ri111J ii-:1i:.ian11L1t1tt~Ln~-;i1nn11a-au11ttm 1t1u 1~f1J 
T11111fmnua tJ L ~ tJ.:J 1~ 'Vl~a i:.i a~'l~frnnnm1a-EJ1J'll e:i.:1ttm1tJu 1~f e:i t1a::~1.:1~1mtf1V1111 ti~ 

'II 

n1'VI 'U.~ L 1'Vl1El 13.i u::tf um11~ r..i~ i11 qri rr~1..i n11L 1 tJ\.b'll tl.:!U n L 1tJm tlun11i'~J.:1ri1\l ~1'U. 
T\1111~~ T\113Jf~mLa::'YinM:: t~ tJLLUU'YlVl~rnu~1~ ~·rn i11q'Ylrr~1.:1 n11L1t1Utl1';) LilWlltl ~tll.J 

'II 

LL1JUB'1Ln rn'Yf'Vl1ti a-:1 n ~3JnL~ , 
~ 9.1 Qj ... 4' 4:t 

4. 1.l"~Hl" fl1'l'1f'j1\I LLtltl'Yl ~H'Hltl1~ ~rn '1f 3Hl'Yl fi'Y11\I fl1 'lL 'ltm 

"' A ft V t I -.,,. .... A' 

fl'Yl11 'U.TllJ1WU.YI (2543, 'Vl'U.1 88 - 89) na1111 LL1J1JYl~a'tl1J1~t-iaa'3J(]'Ylll 

'VllJ1 t1n\l LLlJUYI~ a-au~1i1vitl1111 lliT\113Jf T\11lJ a'11J11!1 'YinM::L~ tl1rl1J~1'U. l°l51 n11~L~ 
'II 

L1tJtt fm L UEl~~··hfufl~mmfo rJL ~ tl'1l1 l~ tirr1 LtJ LL~1aJn L °11'll1l'VI i.:1-;i1 nrh n-;i n111J L 1t1Uf El [J 
'II 'II 

LLi1 LvJm.h::Liium1L1tJum1a-au11L~t-1amh.:1\1 
Yl1.Jf~u ri1f~u (2543, V1u1 46) n~1111 'Vl~mif fi_.,~u1um1a-f1.Jifia-fiu1i 

i:iTI rn.n1v.i i:i e:i ci a-e:i.Jtl1::m1~ t1 m1rrnuT1 rn~"n'l!frn::"JJ eh1°1i ti ~tiufi~ LLa::ri11uT1 rn~n'!Yrn::~ , 'II , , 

-,i1d'.lt1.'1J tl\I ~Lii tlWn tl~tll.J~~ tl.:J~tl1::ne:iu 2 tl1::m1d-;i::LU'U. ~'U.~1'U. L 'U.n11L~1t111i1'1Jt1-3Tl1 
'II ... 'II 

1 i ITTlJ11!1fff1.Ji a tHll.J~ijTI lli111Yl~L~ 
q 

~~VI (]'Ylrr~i'Y (2544, 'VIU1 99 -101) 'l~mh1n..i .ffti.~fl'U.n17~i'1\ILL1JU'Yl~~tlU 
i'iit-1ai11qrirrYi1..im1L1£Ju~"iiT1113Ja-t1~T1iei..int1.~a~1tl't~i"d , 

A #' -.... "1 - ft .... t.I 

1 ) 1 L T111::V1 'VI an a-~1ua::a'11.J111111.:11 L T111::wv1 a mrn1m1tfi1\I LLUU'Yll11 ~au 
'II 'II 

d.v .... A ,..,, "" A ....... ~A. C"'.:' 
Tl11L 71J~'U.VI 1 [Jn111 LTl11::'Vl'VI an '1'~1LLa::a'11\1~1TI-31 LTl71::'V\ 'Vian a-vi1L ~ 81 LT\11::'V\ L 'U.tl'V\1 ITT1:: 

'II 'II 

LL~::~ q ~ n7711fl ~ El\I m1-;i::1~~\I L ilum11::u-,i1t1.1t1.-ri aa-au LL a::~ q ~ n1711~~ a.J n11-;i::1~ 11 
q 

2) n1'VI u<11-;i vitl 7:: a-..i ~ m1L 1 t1u f-;i<11 tl1::'1'\I ~ n17L 1£Ju i'L flu~ q iin7111~ L tlti. 
, 'II, 'II 

t-J a n11L 1tJti. f~TI 73.i\l'VI 1"\l L iL n Vlrl UU n L 1[J'U.~\ITI1';)::~ tl-3 rl1'VI U~ L l ft1\l'VI U 1~1'Vlf1JLiJULLU1'Yl1\l 
'II 'II , 'II 

1um7-.ij'vi n11L 1 [JUn17~flULL~::a-f1'1°1i fl ~tlUl<ll t-J ~ i11 (]'Yl r;" 
3) n1V1uvi°l!'ii<11'1Jei..i-llaa-eirnL~::~n'IY11n~f1.J t<11r.1n11~n'IY1m11iLT111::~ 

'VI inff~1LLa::-;i~tl1::ff\I~ n11L 1£Jti. i'~ tl amiei a-eiu~ tl\l~';l11lli1 LL~::i~ ~'U. L';J La ein 1 i"ll'UVl"lJ tl\I 
'II , 'II 'II 

-llmrnu~-;i:: 1i1~11-;i:: 1iLLuu 1~ tvi £J~ a-:1Laein1 ia-a<11T1i a\lnu1~ntl1::a-.J~'1J ei.Jm1L1t1u fLLa:: 
q 'II 

L Vim::a-11nui't1'1Ja.Jttn L1t1mLi1~nM11nLii £Jwli a'1'au"ll'ii~tf u 1 ~ijT11111fT111m i1lv1 u 'VI in 
'II 
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4) Lii £Jui eiffeiu~ eieimfofft1rnh'.lii mii rJwiJ t1fft1UG11m1£Ja::L5£J~fln1V1u~11 
'U 

1 UG1Tn.J1 Lffd1::'1-f V1inff~rrna::1 i fftl~fl~ tl\lrlU'1~th::ff\lfi'nT'H1£Ju ft~ £J ei1~£J'V\ in LLa::1fimj 
'U • 'U 

Liil'.JWlltlfftlUfli.~~nM1111LL~11wffufi 3 

5) G1d1'1 'Yl1Wllt1fft1m Ylei 1 iifoffeiuflLiivu i.1LLtf11 wff ufl 4 iifl11m1n~t1\I 
'U 

mam in1°D'1iifl11aJ ffaJUjmfljU ti1uG11aJj1 £J a::L5 £J~fin1V1u~ i.11 UG1Tn.J1Lflj1::'1-f V1 in ffG1j 
'U 'U 

~ tl eini tl fftJU ~ tJ\IVi'11jfib 1'YlU'Yl1UG1j1'1'Yl1WJJtl fftlU 5 nfli:in tJU fl'1::i~VlaJvfLL"1::U 1 i.tJ1,r~tl11.l 
'U 

6) i~Vl3.JvfLL1JU'YlG1 fftlUUUU'Yl~a ti\! Lri t!G1d1'1'Yl1\l-Ji tlfftJULff~'1LLtf 11iVlaJvf 

i ei ff tJU J\l'V\ aJ ~ i ~ '1'11 L ii ULLU U'Yl~ fft!U uuu 'Yl G1 a ei\I t~ vii Ti1~LL'1\l'V\ 1ei Ti1 ei i5u1 £JlTIG1 eiu 

LLUU'Yl ~ fftlU LLa::f~11\JjtJ LLUU n1jVl m'l1 i L 'V\ m::ffaJ 
'U 

A (;'V A '"' ~ 7) 'Yl~ fftlULL"1::1 Lflj1:'.'V\'li tl fftJUn1j'Yl~"1 tl\JfftJU LLa::1 Lflj1:'.'V\"l.ltlfftJULuU 

lTin1jG1j1';)fl fib[l1'W°lJ tl\I LLUU'Yl~ fftlU ri e:iu U1 i.tJ1 i-;)1\J t~ l'.JU1 LLUU'Yl~ fftlU LU'Yl ~ "1 tl\I fftlU nu • 
I a&:ftV t.' ~ CV Q.; I ~..... A V 0 Q 6' 

na aJ 'Yl aJ a nMrn::fl ~1 l'.J fl~" nu nun aaJ'Yl Gi ti\! m jff tJU-;Jj\J LL a1u 1 r..J a n1jfftJUaJ11 L flj1::'V\ u~:: • • 
1.JfUUj\J-JiEJfftJU1 iiiflllifll'W l~l'.Jff fl1Ym1nJ nu1i'11\l"lltl\Jn1j'Yl~ fftiU1~ r..Ja im]'YlTI' UL d'\IL1!'.JU 

• • r.J 

aJn hiT\ei EJiinld''Yl~~ ti\! fftlU LL ~:'.l b fld'1::'1-f-Ji tl fftiutbU l 'V\ WU1 bbUU'Yl~ fftlU LtJ1 i'Yl~fftlU bb~1~\I 
"' 

lbfld'1::'1-fi tlfftJUL ~eiufuud'\1°1JtJfftlULL"1::U1 i.tJ1..tl Uflf\I~ tl ') i.tl • 
1V 0 CV A A 6't-1 I V V 

8) ';)~'Yl1LLUU'Yl~ fftlUUUU'1d'\1';)1 rn-rn n1d'1 L ml::'V\°lJ tl fftJU'V\1 n'WU11°lJ tl fftlU"JJ tl 

1~ 13-i ii fl rnn1 vm ~eiii fl rnrn-w 13-i~ ei1vv::~ ti\! i ~~\l'V\~eiufuud'" LLril "lli ei mm 1 iii fl rnn1-w~if u • • • • 
LL~1~\liGi'l'l1 L ilmLuu'Yl~fn:iuuuu-;J1.Jfiv::'lt1 ltl'Yl ~ ~eiunu n ~ aJ L ir1V1m v~ ei i.u 

• 
~d'UL~11°1J~UG1 ei u n1 jfff1\I LL u u 'Yl G1~e:iu1 ~ ~ ~ iaJ q 'Yl n''Yl1" nld' L 1 rJ u if u • 

t.- A ft Q,; .... A (;' Q.; O .iClt. i/ d A~ 

G1 tl\11 Lflj1:'.'V\'V\ ~n ffG1d'LLa::ffd'1\I G11j1\J1 Lflj1::'V\'V\"1nffGid'n1'V\UGl°ll'UGl°lJ El\l°lJ tl fftlULLa::~nM111i 
'U 'U 

fff1\I rll'V\ UGlvGitJj::ff \I~ nld'L 1vu fL ii vu-ii tl ffEl1JG1j1';)'Yl1Ui tl ~e:iuf GiVlaJvf LLUU'Yl~ ~tJUUUU 
• 'U 

'Yl~ aei\I 'YlGl a tl\I ~tJU LLa::i Lfld'1::'1-f i tl fftlU LLa::'1 .... GlYl1 LLUU'YlGl ~tJUUUUv1\l~\l 1 un1jif vflf.:id 

~1ivi.~'lt1V1inn1d'LL a::LLu1 ~ ~ n1d'fff1\I LLUU 'Yl Gi ~eiu1Gi r..J a iaJ q'Yli5~1.Jn1J"L1vu i.1.Jfff1.J 
'U 

LLUU'Yl~ fftiU1Gi r..Ja iaJ']'YlTitJ1\I n1d'L1!'.JUfl1M1 L 'Yl l'.JG11 3J.ff UG1 e:iui.Jn ~11 
.d 4. Q.; Q.; " .:t 

5. ~ mll1'Vi!I el\I L~"Hh'l 3J e:J1<PHH'Hf3J f)YI fiYl1\I fi1"H"HJ\.t. • 
fftl1UU~\I Lff13Jn1jffEJU l'Yl l'.J1fflff~fLL "1::L 'Ylfl t uh fi (2546, 'V\Ul 16) 1~n~11rl\I 

flfib[l1'W°lJe:l\ILLUU'Yl~~tJUl~~aiaJC]'YlTitJ1\ln1d'L1EJufi~~\lffd'UL~i\ld • • 
1) fl113.JG1j\I LUUfl rnn1-w°ll ti\! LLUU'Yl~l1eiufll11mJ"ri1Gi 1~ ei ti1.:irin~ EJ\l~d'\I 

• 'U 

.... .1 ' .d ~"' "".J' ""1 ., nu ff1d':'.LL"1::';) Gluj::ff\I flnljL jl'.JU j L~ LLn fl113JG1j\I L °1l' \IL Utl'V\1fl113J G1d'\I L °15\1 flj\Jffj1\J LLa::fl113JG1j\J 
• 'U 

2) fl11m flrJ\l'V\m l'.lrl\lfl lliffaJu1ifl-,i::'l'l11 iirn L1£Ju 1~ud'J"a1G1m..h::l1\lfi'"l.lt1\I • • • 
LLUU 'Yl ~ fff) ufl 5j fl 113.J L fl l'.J\I ff \I~ El LL 1J u 'Yl ~ff tl1J Yi ffl 111 jfl Yl1'VItt1Yi1 Gl ~\I fl~ tl \I n1 d'l~ i. ~El LJ1\I 

'U 
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nn~chWl1:LJTl11:LJ1i·J'l.·Ul1r.J Tl11:LJL ~r.J.JLUUTl ruJ"l1Vi"llthlLL1J1J'Yl~ffEl1Jrf\luuuii~1i.JLLlii 0 - 1 t~riii 
'IJ • • 

LL\41'1'11'1 L Un11~'11'H~1 i.Jd 

c11Y11111 b~r.J'1Uernni1 0.70 V1mFJY11111i1 f'l11:LJtt1L~t1nmie:iui1.:i~1 (f111tlfrn.h.:i) 
q 

n1Tl11:LJL~r.J.:imnni1V11mri1nu 0.70 Vl:LJ1FJT11111i1 T111:LJU1L~t1ne:irim.1fuL~ 

c11T111m~r.J.J:LJ1nniT1~1mri1nu 0.80 V1mriT111:LJi1 T111:LJtt1Lit1ne:irit1:LJfu'l~~ 
c11T111m ~r.J.Jmnni1V11m ri1nu o.90 Vim r.JYi1111i1 Y111:LJtt1L ie:ine:i 'l~m~1~nm·::iuITTnfl 

"' 
3) Yi1111 LU u tl1umtluYi ntff:LJtJ1i"ll e:i.:ii e:i fft11J~.:i ~ e:i.:iiiVI ~rn n ru~ri n~ e:i.J m 11 

q 'IJ 

V1iniinLLfl::LUU~r.Jt1:LJf1J~\JL~LLrlm1:LJi~L'1U"lleNit1f11m11f11m11~~~tJ\ltl1ULL~1Li1L'1~1'1rlU 
n11~11'1 LiT1::LLUUVl1'1rlULUi;!r.JVl1'1rlULLfl::n11LLUflTl11:LJVl:LJ1r.J"lltl'1Tl::LLUU~'l.JrlU 

4) Ti1111FJ1n~1r.J"llt:J.Ji t1fft1uit1fft11J 1 ULLliifl::i t1'1::~ t1'1 '11i mnV11t1~1mnu ltl 

i t:lfft:ltJ~iiYi1111 FJ1n~1 r.itl1unfl1.J Ltlwiie:i a'EltJ~~L V-111::-rl1ri LLtl~f'l11 :LJVlm tJ"ll t1.:i T1::LL u u 1~~ ii 
~1fl1111mn~1ai.JLLlii o - 11iiqiinBnt p LL'Ylll.Tl11:LJ FJ1n 1~miiTl11:LJV1mr.Ji.Jdc11 p mnni1 

A • " "' ' Vl1tl L'Yl1nu 0.80 "llt1~t1u.J1r.J:LJ1n 

5) a1u1-;i-;i1 LL un~ El ff1:LJ11rl LLFJ num1r.Jttt!El n L uutl1::L1l'Yl L~'Yl n1::iui.J LLlii • 
Elciua'~n'1Lrl'1a'VIB1U1-;J-;i1 Lmniifi1i.JLL<3i - 1 ii.:i +1 1iiruinBrn r LL'YlU~1u1-;i-;i1Lmn LVlrJii 

• q ... 

..... .::t"' I d I '-' t.I do 0 d 

fl11:LJVlmtJvhmm r mnn11 WHl L'Yl1ntJ 0.60 "JJCJa'EltJ:LJEl1U1'1'11LmnVI 

6) fl111lr.J ~liTI1JLUULL1J1J'YlVla'EltJ~L i Tl111l Lff1l Cl111Tl L ri1 L Yi r.J1lnu ~ ~ a'tl1J'1::Yi1 
• 'IJ 

"Ji mrnu 1~ ~111T11111 ITTm1ri-;i1.J"lltJ'1 L"ll1 L ui-n1tf u ')~.Jim!tru.::~ ~1~ qi~ a~ t1.J L1i iiT111:LJ~1La r.J.J 

L"li1"Ji1.Jn~JJ LVILLfl:: 'h.i LUVI tam~ 1if1mn.JVl1t:if'lu~ t1m~1-ii e:i fft:ltJL~ 
q 

7) '11111~ n LilULLtJtJ'Yl VI fft:iu~1i~a'au1~~ V1~uf11 V1au~1uT11111 a'1m1ri1 u 
'IJ 

1::iuff~1lruru1~ a cil u.ff uff.J 12.i m1m1lLL~L ~ ri.:iT11111fY11111-;i1L ri1tt uT111mm vi t11V1Ti1111L"Ji1 hi ., ., ,, ,. ,. 
m::u1um1LLfl::m11~ n ii .J.ff umn'b 1tll im11LTl11::,{ m1i'1 L TITI ::i{LL~::m1tl1::dJ ut-i~ 

8) -;i1 L V'l1::L '11::-;J.JUn L 1F.Jutl1uf11t:i11J LL~1 ~ tl\l L i1 L '1 LL-;i lli'Vli1 Tl1rl11J n.J 
\I 

a::hV11a 1i~Vla::L 1L1im11T1 ~:LJLT11a 
q 

9) f11 m11 d1 t1 Lllu"li a ffau~iiin Btu.::l'l1'Yl1ri-n1u1 if)~ vi t1un L1tJua-t1u mf 1 • 
iiT11111a FJ1 nfL ~a.Jn1 l i n-)1.:i"l111.J fi_,if u 

'IJ 

1 O) tl1::~'YlTifl1V'IITTm1n 1iYi::LLUU i.~L ~ rJ.JV11'1mn~~V11Vlr.J 1iL1~1LL1'1\11UL~U • 

~1tli.~i1LL1J1Ja'El1J1 VI t-ifli:LJfl'Yl n'Yi1.J n1'lL 1 r.JU ~ii Tl tu.111V'I Tl11~1U.Jn.J-;i Vl1i '1Vl1J1 rJ • • • • 
m.Jm1L1au'liT11B1JTlfl1lV'lfl~m111lum1L1riufV1111-;i~1i.JV1mriiim1iLY1n::~"JiaffauLviElV11~1 

• 'IJ • • 

Tl11:LJ mn~1 r.J~1 ~1U1';1-;i1LL un L vi m.Jf rn.h '1 LLn1 "ll~1lJ t-lfl m1i L Tl11::~LL~1~ '1-;lVl°l'i1LLtJ1J'YlVlffEltJ L vi El • 
u1'lt11i-;i1.:i 
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'} A A ff 
~11~~1~1~ni~n1~~~,t~~1::~ 

m1~~1Lffn::~Lihteh'.lfl1h::neiu~~1~rumn~~~°l.ltl\lrlnM::i51~ LLs:i::nm"'1~Lilit 
"' q ~ 

tl\lfllh::n tlU°i111°1.l tl\l'Ylntl\lfl'!.h::n tlU~LU'U rln1~::i51~ L ~11::Ltl'Uf11111 ff13J11'1'Yl1\lff11 Eh'l"l.ltl\I 
q 

1.Jflf1s:l1un11L1r.Jut fut LLs:l::Li1h~\1~1\I 6) i\ILL~.ffit~'U~1Wilitn\ltl\lflfl11111 1~r.Jtl1~tl 
q '\.I \I .u \I 

ft1111 ff1111"Hl'Yl1\lff11a.JnEl1 idi~fl1111~~ m~::tr ru ru11 unT-n1tiu fi51~ LLs:i::ff111~ LL 1~ ~ a111 u 
"' "' ~ 

U"il"ilU'U m1~~~\lijf11111~1~ru~"il::rl11 iuf1fl~L1tiu1Lrn::L i1 h ~\1~1\1 6) ff11111nufui11 u 
q tU , \I 

ffmum1ru i~~uh u~::LLni."l.lifruV11~1\I 'J 1~mh.Jij1::uu tfL1tiuf1111~fum1~m1nM:: 
"' ~ 

m1~~ 1 u rm .. uuu L ~ei 1idi~'Yln M::1 un11i~~uhLLs:i::LLntf ruV111~m.h.Jnn~a\IL V1111::ff11 , J tU '\.I 

ff11111n~11.Jifi~ 1 ui\lfl11 LL vl\I m1L u ~ timLu~\l L~ ei ti1\I ij f\1111 ff°l.l 1'Yl1~u -n~~ ti::111u LL~:: 
q 

ei11~111ru ~h::1rnaJ13J eJ1\ln\ll'U LLU\IUtltJ auf1::L'U (2556, 'VIU1 123) 
') A A ff 

1. ~11~~~1u mn1~~~,L~~1::~ 

ij'ltn1inm11~i. if1113J~ m tJ°l.l ei.Jm1~~1 Lff~1::'Vl11'VI s:11 tJfl'Ui.Jii 

u1::~urr~1 mff11'1 (2551, 
q 

'V\3J1tln\I fl1111ff13J1dtl 1 un1111 tl\IL ~'U 11 trn::La tl~LL~::~1LL un LLtJn LLtJ::ia11 ~ tl\lflU1::n tlU"l.I tl\I 
~ 

~\1~1\1 ') 13Ji1'1::LU'U 1~n L~tl\1111 L 'VI~ m1ru~1\I ') tl eimtlit~1'Uti tltl 6) LL~::~~LU'U 'V\3J1~m3J 
q q ~ 

L ~ tl flit 'Vl1 fl113J"il1\I f111 mt1~ qJ LL fimL rl El\lflU1:: n a U'Vl1a'VI Lf n n11°1.1 a\I L~tl\llf 'U ') ff13J11rl 

ElTIU1tl~fl113J~\l~L ~u rf\l~tll"il LL~\l-tltl'Utltj111rJ1U~\1~1\16) 'Vl1au11nn t~ati1.J-i~L'1U 1111rf\I 

'Vl1f1113J i3J~'UTILL~::fl113J L ~B3J fo\l"l.l tl\I ~\I ~1\1 6) 

~"ilu1un111,;i,uu11".!Juru~~t1ffmu ~.l'!.2542 (2546, m!1 251) t~i.if11111V1mt1 
q 

°l.ltl\1~1i1 "~~ .. 'Vim t1n\I m1'Yl11 iu11n ntilu 1u'Vl1eiu1::m:iu1'ittlu1u'Vl1mtlm~ei\l.ffu1 uh 
~ ~ ~ 

1fl1m1ru 1~1~1EJ\I m~fl::m ~1u1ru 3J.J '1\11"il :\11'1 iln LL~::1if1113J'Vl3J1tJ°l.ltl\1~1i1 "lLf111::'lf" 
"' q 

'VlmtJn\I 1Yi°if111b1J mmeiamilu~1u') L~ei~nM11iriei\ILL'Yi' 
ffi'YIEf "~'11 (2551, V1u1 127) t~i.if11111'V\mt1°1.ltl\ln11~~1Lfl11::~ 'Vlmtin\I 
q ~ 

T11111ff13J11n1 un11~1 LL un LLtJ mw::ei.Jff u1::n tJ1.J~1\I 'J "l.I EJ\I ~\11~ ~\lwd..J~\I tJ1'1'1::dju 1~n 
q 

~ \l°l.l €1\1 L ~B\1111'Vl1tl L W~m11ruLL~!:'Vl1 Tl113J i11 ~'UTIL .tB\I L 'VI~ t-.J ~1::'VI i1\I tl \I flU1:: n tl UL 'VI ~h lf 'U 
, q 

L ~aflit'Vl1ffll1~ fl1111LUU"il1\I 'Vl1tl~\1~1~GJ°l.ltl\l~\l~n1'VIU~ l i 
-.,... I~~ t.I t t AA fi'd AA 

1°1511 L~1L'ltl'U~ (2553, 'VIU1 10) n~1111 n11fl~1LTl11::'V\ 'V\1tln11fl~L°.15\I 

lLfl11::'1-f 'V13J1 tin\! n11LLff~\I tl ein~1 tl~1~~ 'Vl1u~ q~n113J n11U nu~~U\11.JBnn\I fl113Jf 
~ ~ ~ 

T111m i1h1 m~a..:i~1..:i 6J t1 ti1.J~::L5 tJ~'YlmL~'Yln1111 1~ tiu an srru1 m 'Vl~t-.J ~u1::narn~t1..:i~t 
q q q q ~ 

1!:1.JTl113J~~11U tJ tl~ 1!:1.JUill'V\1 'l!:Uf11111L ~tl3J 1ti\l°l.l tl\ITl113J~~11U tJ tl~~1\I .. LLs:I:: 
.. , QI q J 

11 tJ ~::L5 tJ~"lJ El\I L~tl\I~ e:i1u 1~ ff11111'1~"iJ:.:LL'1nLL'1\I ~1LL un LL tin tl\lflU1::neiu t{1uu1::n tlU 
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~1\1 ') 71u1111ia11ariLuuV1in~1u~1~ruLvlail1111LiluLnrn'YILUn11i<il~u1-;iLLa::1h::Liiut.1a 
'II ... ., 

L Yi a tl·n.J mh.J m111::tl11 
• 

~h:: tl<ili.J"lf (2550, V1u1 24) L~tl11.lm1~<iliLT1 11::V11111 m1~<iliLT111::~dlu • • 
m::u1Un11'Yl1\IUruru1YiiiTirn~1°lJt1\11J'U.1~Hf LilUTl111J~<ilrlL~1JLU~1tlITT1:: iiT1rn111w 1<ilr.JLLtl<il\I 

CV " 1 't ft 

aamn 1uin~tu::°lJti.Jm-r 1 iL rw1 t.1aua::m1i<il~uh~1.J ') ~1 t1T11111t'i11u1mL Yi t1uwi't111'Yl1.J~1u 
• 'II 

tl&i iJ ru ru1 m1~ <iii LT111::~~ -i Lil ua.J~ll-r::n aurl ~1~ ru ~1VI fum1tli'1-iT11111 L -;i1rurf-i LLriUTiTia 
"" " " 1 

ua::im.nm1c;i1.J ') 1u'YlnITT1:: , 
cnfo 1wRl4'~ir (2550, V1u1 46) 1~inllm1~<iliLT111::V11111 ~a m·mt1mw:: 

q 

ia11aV11ti~\1~1\I ') Ylm.iwui1a amilutiDt1 ') hwn11V11V1irnnuV11aiicrnarlti.1L ~t1i1D111 
'II 'II ... 'II 

tlUU tlit u V11a L Yi a fjuEf uL Yi a~-;i11rn 1 a ti1.J1t1uT1 auriaui<il ~u hL ~a'V\ 1a tl'ltlL~ an • • 
LLU\IUEW ~UTl:: LU (2556, 'V\ U1 124) L~n~1111 n11~<illLTl11::~'V\111tln\I 

T11111tl11111n1 un11LLt1 mw::i a11a Li:lurhutia t1 ') LLi1 <il11'1 tltiu V11aV11T11111 im-.rulf"lla\I 
'II 

i tl1Ja L yj ti 1 VIL~fl111li' Tl111JL i1 h°lJt1\IL 'V\<ilLLa::t.iariLn.,if u ~1Vli'1J 1-ifonu lli'V\1 1h::Liiu~1 
'II 'II • ., 

i<il~u h V11uvr~u1~.J Lm.i 'J Lllum-r~<ilu ti1-i 1TiiT111qiL<ili<i11t1.J L<il t1 aRu1t1°1J t1tJL°ll<il°llu-im1 

~<iii L Tl 11::~ 11 d'.l u nTl~ <ilrl L ~11 ~U';J1 n tlC'l1U n11ru Yi ii Tl111l ti \I tl1 n LL~:: ~u tl<il ~\I ~1 ti • • 
1rn1um1n! rliiTi1111-i<ilL -;iu L yj a~u V11tln1wT111 milu-;i~.J Lilum1?1<i1 L :S.J~ nrl1 itl11 u.J~ni'1 ti 

Lilt.min 

-;i1nT11111V1111t1°1JEJ\lunn11~n'l!l-1i1-i~u tl 7tlL~11 n17Ti<i11LT111::~ ~a • 
m::u1um1rl mit1Ti1111ITT:iJTrn1 um11i'L VI <ii ~rn LLa::T111:1J~::L5 r.J<ilri ti1u 1 um1'11Lmn mm LLt1:: • 
El\l~tl1::n tlU~1\I ') °lJ ti\! ~\I l<il ~\l'V\;i\l~\I e)1';J';J::L ilu l<il Cl ~\l°lJ ti\! L yj tl'V\1 a-1uti El tl°lJ El\! L VI <iln11nt 

q • 

L~El\1111 'Vl1m da'V\1~1\1 ') 1h::nau~1t1a::L'l iiITT-r::T1111J~1~qJDti1\I h a::hLUULVI~ D::hLUU 

t.i~ LL~::Lilua ti1'1~umitJ'Vlinm1e:i::L 1 V1111'Yi1m-;i1na::h ll1::ne:iuif um 1~ e:iti1.Jh L~E111 LtJ\I 

i11vriufnita ti1.J 1 -rL ii itm 7?1<i1 a ti1\11a u fl au m aJ 'VI in"IJ e:i.J m 1111:: LiiitLL~ ::ii VI in '1"1ue11.J ~.J L yj a ... 
V11iDtl1llrlti.1-;i::Li:lu 1tlt~ 1~w 1in1::u1un11Ylnn~t1\ILL~::tl11L Vl<iltlllt.ia 1 um1LLnuruV11'11n 

4t \I .. .. 

... ' a-m-um1rum.J ') 
.... 'l ... ... ' 2. i1I n'tHlti:: "n1'i~Wn LA')1::'Vi 

d. ._.. A#' A ft -.,.. A< "-' t .4 .... A 

Ln-rtt.J ~n<il L'1'lqj1\l~~ n<il (2546, Vl'U.1 15-16) n~11ri.J~n'l!l-rn::°lla.Jm1T1<il 

1Lfl11::~ Lrn::n-;in1111rlLFlt11ia.Jnun11~<iliLTi11::V11111m1'1<iln-;in1111~1.J ') Yll.l-r::narnilu 

m1~<i11 LT111::~LL<il rnh.J 'ttlm11'Ylq'l!l-D m-rL1ttu f[<il t1,..i1 LllITT1111mw mw::n-;im111Yl Lfl a1i a.J 

nu m1?1 <iii L Tl11::'VIL~i.Jii' 
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1) m1i-im(j}'11nm1i-i Ln~iJ'tl11amn ')ITT1111nffi'1-iLilwlim ~'1'11-i1'1 
'II 

2) i El L ii '1'11 '1'11nnn1'lTnJ113J°li El L ii '1 '11 \l LLa:: n1 d L ~ m.1 t tl '1i ElL ii '1'11 \l 

u1-i ti ti1-i~"lJ1viV11u1u ff1m1nYi11 iii m1~T111111'1 
3) n11~Tl112JLUUn1':i'YlvifftllJTl112JL ~ tJ\l(j\';i\l"l.J El\ln1':iB1\lB\l~'1Yi11iLnvim':i 

... ., 
CV '-' d ~ 

(j}'1"1.Ju(j}na'1L1Ju'1(j}U 

4) m1~-iiuG'lna-idf u'1'1uYi1 liff1m1niiffn11~viL ~u 
5) Tl1111 ~vi L ~ ULUUn1':iLLa'vi'1Tl111J ~vi'1::~ e:l\l ii'VI an LLa:: L 'VI (j\ ~ ~ L ~ tivr~u 1i tl , 

1LTi11::~ uun'11mf uLll um::u1i.m1':i~ c:ni tJ a-i~u1::n um fl a-i~u 'Yl n a ti1-ii12Jnu t~ t.1ri11u , 
in L1tJU'1 ::L3.iL ~ UTl112JLLG1mh'11::'Vli1'1 m1i-iL nGl LLa::"JJ El L fi'1'11\l'Vl1nunL1tJUL 'Ji1 hii'1T1113J 

LLG1mh'1 n'1::Yi1 L iun L1tJUL ~11vr~u1'Yl..,ffl!l·::m1~Gli LTl11::'Vl1~ 

Lff~ tlll h1fG1li (2546, 'VIU1 28) na11n'1anBCU.::"lJtl\ln11~Gl1LT111::i.firn-im1~Gl 
1LT111::'VIL1i1n11~ vi 1LT111::'\{u1::n uu ~ 1 tJ tl\l ff i b::n uu 'VI in 2 a '1ff1.h::n uu ~ u ri'm!!-:: 

1 un11ivi1::rn.J'Ji mrnT11111 L ~a i1 a L~"lJ a'1i a11a LLa::m1" 1 innB::L 'VI a1~ uu ti1-iihJ ru ru1L vJ am1 ,. ,. "" 
ifu1'1"l q~n113J~\l~ um1~vii LT111::'\{~'1 ii in Bru::~ u i.uii' 

1) n11~vii LT111::'\{'1:: 13.i L lluL w t.1-i ni1f'Vl~tl n11'11i u11 a L w tJ'1 a ti1'1 L~ £11 
'II 'II 

L vin::m':i~vi'iLTi':i1::~'1 ::Lilum1LL~1'1'Vl1i a1.1 f:i Lrn::m1il1ii a1.1 a '1.tll i 
'II 'II 

2) m1~ GliLT111::V111iL WtJ\lLL~m1iiri'nB::L 'Yi1ttuLL~ m1~viiLT111::'\{'1::~ u\l 

L~ r.nnum1 l iri'nB::e ti1'1~m ite'1 

3) n11~Gll LT111::VIL1i L w EJ\l LL~n1':i~ nri'n 1!1-:: El LJ1'1 L~ tl1 L Yi1if mL~'1::~ tl..J ii 

ri'nB::Yl'1 ::~ a-i~1it..Jn..J ~.rn~ tJ u3Jfu 1~ 
~imf 11a~1 (2550, 'Vlli'1 23-24) 1~mh1ii..JanBru.::"lJa..Jm1~viiLT111::V111i1m1 
, 'II 

~vii LT1 11::'\{iiinl!l-ru.::ITTTi'ru 3 tl1::m1~a ., 

1) n11lLT1n::~ a1uU':i::nau LUUTl112JITT2J11fl 1 um1V11a1utl1::neufi ITT~ qi 

"l.JEh'l~..J"l.ltl'1V1~m~a'1111~1'16J L-riu m1iLTi11::~~1uu1::nu11"1.Ju'1W°l5 i(j\{ "li11 °1iuTl112J 'Vl1u 

L'Vl~m1ru Lllu~u , 
2) m1iLT111::i.f T11111im4'ulf LuuT1113Ja-12J11n 1 um1V11T1112JiaJvrufna'1 

ci'1u1h::n eu ~1..J ') t vi £Jm11::uT1112J i3J'l"l"'u1h::V1 i1'1T1113J~ Gl T1112J i2Jvrutfl uLi5'1 L 'VI G1 ~·rn'Vl~El , , 
T111mLvi n~1..J1::V1i1'1i El L~LLrJ'1~L~ t.11'1ia-iLrn:: 13.iL~ t.11'li tl..J 

3) m1iLT111::~'VI inm1 L uuT1112Jff12J1'rn 1 unTrn1V1inT1113.1 i3J'l"l ... unci'1u 

~i~ru 1 uL~El\l~u 'l i1i11vruifnue tit~wu1im~anm1 lvi L-riu ni11ittm1£Ju~uV11V1ann11 
., 'II 

'iltl\lL~a..J m11::u'1viu1::ff'1fi'irn'1im1£Ju u1::L~uti1~ru"l.lu\lL~u\l Lt1TIUTl~1ir"l um1'1\l ha1u 
q , " 1.1 

LLa::1tlLL1.Jl.J"lJEl'1l111!1-1~Li Lilu~u 
'II 
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i.~1u'Ylf m11um (2549, V1u1 1) n~11tl.J~m!l-ru.::"JJehmTl?1V11Lm1::lK1h::n tJui1£J , 
4 1h::m1~CJ 

1) m1ii '11111 L i1l;mfl::1 ~L VI VI trn LLri ~\l~i CJ\ln111 L'111::lKL yj Cl LLD '1 '11111 , 
~::..d.J' ...... "'·' ',_ 
a-.JU'WU.J"l.IUCJUnu~n1111u1::~um1ru.mi::muu11 

'IJ 'IJ 

2) nTl@i'11111'1111JfTJ11mi1h1uL~CJ\l~'1::1 Lffn::'l-f 
'lJ 

3) m1ii1.Ji.JLnV1-zh.Jm1J"l.ICJUL"ll~"llt1.J~1n111aV1V1in 5 w 1 H ?itJLffl 

(Who) CJ::h (What) ~LVIU (Where) LritJh (When) m.h.Jh (How) L~11::LV1Gih1 (Why) , 
4) Tl111Ji11viulfL :n.JLVl~t.Jfl 1i~1m11~\4Vl1~1~tl1JV11a'1L VIVIVl1n11L ~tl1J fo.J , , 

t1'.Jt.Jam::'Ylui~n1j"JJ~UG1 CJULLu1'Yl1 .J LLrlUruV11m~m1cli1.JV1u11 UCJU1TlGl ... 

a-11f'lii1n111 L T\11::~ ,f U'1::i tl.Jrl1VI UV\ ~.J~'1::~ tl.Jl L T\11::~ rl1VI UV\%11.h::a-.J~ , , 
~i tl.J n11-;J::l LTl11::'1-fLL~1~\ll LTl11::i{ tlV1.J"Vl~mn ru.'t11Vl[J 1"1!'1rrm1~'111CU.1LWn LL!'.J ::L 'YlflUTl 

1rrm11um1iLTJ11::~L~m1u11111.h::L~u~1~qJV11~1~CJut~nu~1n1111V1u"im!tru.::"l.ICJ.Jm1 

1) n11~VllLTl11::'1-f Tl111J i11viuftiLLri n11L ~mJ fo.Ji tl6J '1Gl 11';l ~eJULL u 1~VI 
'lJ 

lh~ruLLfl::~n111LilmV1GlLUUi:.J~LLa1i.i1111V11r11111i11viulfLLa::-ziti-zlviLLV.JLULL9ifl::a-cnunTnit1~ .. , 
2) n11~ Vil L Tl 11:: '1-f '11111 ~1 ~ qJ Li LL ri n11~1 LL un LL [Jn LL[J ::Tl11 6J LLGl n ~1.J 

1::V111.Ji Cl L il-;i-;i~.J LLfl::a-1111~;j1\4LLa1it1111 a-1t1TJ1111 i.i ... , 
3) m 1~ vii L Tl 11::'1-f VI i nn11i.iLLri m 11L'111::~11.l LL u u 1 '1 'l\l a-f1\l L 'Yl '1 ii. '1 

'lJ 

irrm1LLfl::m1L ~a11 fo.Jr11111~vi11u !'.J avi 1vi u a-111110 LLU nfl1111 LLG1rnh.J1::V1 i1.Jii ti L TI'1'1~.J LL fl:: 

rl~UTl~"ll tl\l ~L ii UU Li 
'lJ 

ocv 'l AQ. ~ 

3. Vl'l13Hlf1Vl l!J mnT'rn~'lLVl"fl~'H 

a-i'Ylrf 1Jfl~1 (2550, V1u1 39) l.imh1n" '1111J~1~ru"JJCJ\ln11?)viiLri11::V111 
, 'lJ .. 

1) ih U 1iL11 i'-Ji tlb TI-;J'11 .J fL VI Gl ~rn Lif tl\lVI i .J"JJ tl\l ~.J ~ L n Vl;rU L -Ji11-;i Tl111J 
'lJ 'II , 

LilumLilu Lll"ll ti.JL V1~n11cl9i1.J ') fi1L~t1.Jif uii ti.J~1.h::naua:: hu1.Jl111iL11 i.iim TI'1'11.J~ 
, 'IJ 

LiluT\1111!1 um1u1 i.tl1 m um1'ilvi ~u hrnriuqJV11 m1tl1::LiiULL~::m1'ilvi ~uh L~a.J~1'1 'J i.i 
mh.JnnitJ.J 

'IJ 

2) ii1U1iL11 ~11 L VI Gl ~1J t.J '1°ll a.J-Ji tl1J fl~U11 n n LL '1:: L3J~1Ua'1U Gl13J tl111J ru 
, 'II :.J , 

Tl111J-mnVl1tim1~ LL~~U~UG11lJVl~nLVIVlt.JflLL'1::itil.Jfl~LiJu-;i1.J 
'IJ , 'IJ 

มห
าวทิ

ยาล
ยัร
าช
ภัฏ
เท
พส
ตร
ี



32 

3) ii1a 1iL 11"liJ~1mntl~.;i1~~1a 'J LL~ ~8ITT1V11lJTi11muu';J1\J"llut::L~mnu 
• 

';J::ii1EJ 1iL11 'hiVI ~\IL ~8-iitiel1\l~Ln~';J1n~1tl LJ1\IL ~ [J\JtJLJ1\IL~£J1 LL~~-;i1•Hit1L Vl~~rn LL~::U';J';J .. iJ • 
mvn:: 1 mLq\a::n-nl11~ 

4) ii1a1in11~';111ru1a11::~1~cy5u 'J ~~nu~Lihrn "ltl-;i1nTi1111tl1::nuh 

L UTl~LL 1n'rl1LiL11118\18 LJ1\ITl1Utl1U L ULL~11lJ5tt ') ~iJ tici 
• 'IJ 

5) ii1 av7~U1Tl11lJLUUTIU '111.;i i.;im VI n1'1Vl1Tl11lJ LL Vin ~1\l"ll8\1 ~\l~U11 nlJ 

~111Tl1111 frn L VI VI irn ~a"ll B\I ~\l.yt Lii~~·u,ri BU ft-;i::~""~ au 1-;i «1tl ~\IL~ a\I LU 
q • 

6) ii1a1iL11V11LV1V1~art«lJLV1~«11~a1inu~\l~Ln~~u';J1.;i rn na1ifu faa • • 
11i~\l~\IBTl~.ytriu~18ci1 UT11111r11.;i~1 ·th 1iL 11ITT11TrntJ1::Liiu~.;i~1\I ') L~8 ci1.;i«11-;i1.;i«lJ~\I 

'IJ 

.J tl ' !'I 1 'I"'" .¥ ..I ... 7) ·u1 a 1::lJ1 rnn1w111lJU1';J::Luu ~ EJ«11111ri L °l!"ll 82,j avrn~1u YIL 1111 

iLT111::~i1lJnUU';J~£J5tt') "ll8\l«rl1Un11m rn na1ifu BU';J::ii1m11T11'iln11mT111lJU1'1:: 

LUU L~a-lJL Vl~rrn ~a111nn11 , 
Ln1EJ.;iin~' L';J1cy1.;i~in~' (2549, V1u1 1) 'l~n~11n.;iTi11lJ~1~ry"llu\ln11~~ 

Li\11LTl11::~i1 n11~~1LTl11::~LUU~U~1u1inum111~~1uii~5u') i.;iii 
1) m1~'i'IL :S.;iiL~n1::~Lilui1ftri1V1u1ftLilui1V1a"n 1um1~~ii~5u11ii1';J:: 

Lllum1~~Li.;i1vnnr.f nTl~~Li.;i«f1.;ia-11~ m1~'ilLi.;inaEJ'YITI n11~~lL:S\lu1rn1m1 m1~'1 
• 'IJ 

L i.;i tltl. 1 Tl VI Lfluc;i'u n11~~ L :S.JiLTl11::~ '1::°1f1 £J L«111 «f1\l L iL n~lJlJ 11 tl\I L ~\Ian LLa::Tl11Jtl1U • 
1uL~u.Jif uau';J::ib'ltlcim1i'ilauh ua::m1LLnuruV11'1.~u11a1V1m.h::«.;i~n11~'il " " " , 

2) '111 EJL ttn11LLnUClJVl1 n11~~ L ~\liLTl11::~Lfi tnnu n11~1LLUnLLEJ nLLEJ:: 

a.;iff 1h::n BU~1\I 6) LLa::m1ri1Tl1111L-ii1 h ~\lrtLn'il~U L~ tl'r"l1JUCl)Vl1 L~ ') ';J::«1lJ11C1iLf'l11::~ 
unm1if u L~11ii tl\l~tl1::n tl1Jti:: L 1il1\I L 'r"l11::L VIVI 1~~.;id'.lm iiu if u ~\l-;i::li1 '1.tl~n11LLnuruV11 

" , 'lJ .., 

't~~1\lrlUtl'l::L~U"ll tl\IUruV11tf u ., 

3) ii1a 1 un11tl1::LiittLLa::m1i~au h n11~~L i.JiLTi11::~ii1a1 i11 a\IL ~u 

1eim~f'l11milu 'lt!'l~"llu\l~\lfttl'.J'taJ Ln~~u °.d1tJ1 iLn~m1m~m1ru1 uau1T1V1 LLa::V11ntl~u1i 
'1111if u fam «T11111ITT L 1';1 cia11iif'l11mtlu1tl'l~ 

4) ·1hal iT11111~~~f1.;i«nff~m VI~ ~lJ ~a m1~~L :n.;iiLT111::~°.rl1 tJLim1 • 
~~ ~1\1 6J u ci uwn mnu"ll t1 .J 'il11n::LLa::T11111u 1-;i:: Lilu 't tl't~ a ci1.Jii m ~ii ~a ii vi a"m n rn'Yf 

'IJ ... • 

~._,~a 1 iLrla~~~u'ilu1m1V11a«f1.;i«11~~\l LV13J ') ';!:: 1~i'un11~11';J«t1ui1 Tl11lJ~~ 1 Vlliif u 

1il~-;i1.Jvi1u11i 

5) ihaLiL-ii1hLL1i11m::1\1.;i n11~'ilLi.JiLTITI::~ii1£JLiLTitl1::LiiULLa::ITTtl~a • 
~\1~1\1 'J 'ttl~1lJ-Ji m Yi';Jv1.J~tl11n n 'l1i1 ii«1tlm11e:n111ruf'l1111iin ri11iL11i'uf-ii alJ a~ Liltt';J1.J 

:.J • 'IJ 'IJ 'IJ 
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~-J'1::Lllutl1::1tian'tt'~ cim1i~~u h .yj ~1~ruti"'-J°Ji1 !'.J h~·b1 L1!'.JWl~'1~1-J ') i.i Cl LJ1'1L°1l1 hri CJ.,'] LL °r1 
~ '\I 

mnif u L ~71::m1~'1 L :n'11LT111::\{rh1i~'1riflt'l3J LT11mn~T1113Jn1::~1-Jmn'if u , 
1h::~ulf~~ a"LITTf'1 (2552, V1i!1 12-13) i.~n~11i.111 ~t'l'11nm1~n1i~'1'1::-ri1i:J , 

~ ..... ti y <vi ..... ..t 
LV\Ln~ 7::b!'.J'l1U b~~'1U 

1) a-1m1ciu~u1i'11u i.~ci ci1'1ih::uuiiV1inm1LLt'l::LV1~~t'l ~a'11u rli.ifuii 

3) i'imh::d'.iu'1ULCJ'1LLa::~'13u i.i mh-J cin~ a'1 
'\I '\I '\I 

4) i.~L 1£.J u f Lit m-n i.~f'LJ th:: i:rn nTnl! ri ii Tl ru.Yi1 ii Tl 113.J'VI 3J1 mLa:: L ti u 
'\I , 

5) 'l~nl'lm;-::m1ti1'11u m11im~~rn 1 um1LLnif qJV11 

6) ii Tl113J f Tl113J ~13J11Cl ii n 1::1J 1U nTn11 '11 UEJ ci1.,')Lflu1::'LJU"ll~U~ ElU 
'\I 

ir1Ji'1LL~n11n1V1U'1LU1V\3J1 [J 11'LJ113J°JlEl3.J a L :a'1tl1::im;- ~UT111Tl113.Jf 'Ylq~fi Vlin n11 
'\I '\I ~ 

i.Jiciiuiht'1'1U ~'1112JV\3J1£.J LLa::a'1iaa-11.l 
~ , 

7) t'f.JLff13J Tl113JITT3JTrn 'l um1'lirn~1LLa::~mn13JV1m tJ 

8) Lfl~Tl113JITT3J11t1 'lum1~~a ii1.Ji'~ L'1U ~~rnii1.Jcin~ 8'1 ~~Cl LJ1\lLL~2JLLi'l 
'\I 

~'1aii1'1n1'1.J"l.l'l1.J ~"' Lna LLa::~'1aci1.J~2.1~n '1atJ'1'1U~'1aci1'1a-m V\'1a'2J~a , , 
9) ti11iLilutriiif ruru1 ii Tl nl.1i112J'1~!'.Jli112J '1113.Jf'LJ ~~'11El'LJ ih::LU!'.JUiiri:J 

\I " Cl.I , 

ii'1113J L2J'1 mn1ru1 LLa::L tlu~ii1.l1:: ltJ'J1U~ El i.JTI 3J , " 
10) iil'lni;.::LLa::T1112.1ff1m1n1um181u Liji:Ju ~'1 Y('1 LLa::iil'lni;.::nTl 

" 
~El ITT1n"' 'LJ ITTi UL~ L iJ U Cl ti 1 \l ~ 

'\I 

11) 

ffmum1n!rilaniim1Lu~r.mLLUa'lati1.J11'1L11 
'11mm1~'1"1IEJ\lunm1~n ~1°1i1-J~u a-7tlL~11 n11~~1LT111::\{iiT1112.1~1~ruLLa:: , ~ 

iitl1:: LtJ'J1uLllua ci1'1 fl'1~ e:i n11'1"'1m1L1tJu fLLa::~L 1i:Ju L ~11::tifl1~'Yl1'1i'1Tl3.J1 UtJTiif-;i-;iuu 
'\I '\I , , 

rlaa2.11au~1L 11a ti ii~'1~1'1 'J rliim111~u1n11if uci ci1\l11'1L11rf'11 u~1uu1mLa::i1irnu 
'\I 

~L1tJU~'1iiT1113.J,j1Liluciti1-Jfl-Jri'1::~CJ-Jlim1~~1LTl11::l{ ~~i'1LT111::l{ ~'1~1\l ') 1El'LJ~1 LLa:: 

L~ anrl-;i::i\1 i.tl1 i'l iLn'1U1:: ltJ°I5Uff.Jff'1~ 8'1UL8\l Lrn::i'lf13J 
'\I , 
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4. u\l~u~::nu~L~n1~~~~L~~1 ::lf 

Hi'Ylr.f i.iiilT11 (2550, ~-u:1 53) i.~n~11n\lt1\1~1h::m.iu"llt1\lm1~~1.1 ~\lit 
, 'IJ 

1) ~\IL f1LUU~tl LL~:: tl\1~1.h::n tl1JLL 1n~d'.iu~1n1::~u 't lt1JT1fltlLn~nT:if1Jf 
, , 'IJ 

~\IL f1~11~Ln~iJru~1 T111i.i ff\I ia~1t1f111i.i"ll..,~LLu\l-;i::ri t11 ~Ln~m1~~ m-;i-;i::LiJu-fGJn ~"°ll EM ., , 
.ail t.I ._, CV ff" A d ff" 

in~ LHr.J\I "lltii.Ja Hruan!Yru. n-;im·rnwrnfftnt.1.m1ru. 
'IJ ., 

2) n11fuf 1JTITl~H1i.i11nfufl~'L~a 1~m.h::H1'Yltf\I 5 ~ti ~ ~1 -;iim ~u 
'I.I , 'IJ 'IJ 'IJ 

A V V CV t.I d t.I ~ I._, ~ t.I "" t.I 

LLiil::~1~\.l.\I 1::GJ1Jn1jj1Jj -;i ::111n~ 1tlU tl£J"lJ U tl r.Jn1J'1f:U.ll1~"1J El\l~\J L 71 LLiil::Tl113JH12J1j{1j1Jj 
'IJ 'IJ , 'IJ 

"ll t1\lu~a::uT1T1 iilLrl ufui'LLa1 Ln~iJ ru~1 ~ 1e:i i a ff\I ia~-;i::n1::~u 1 ~u;~ m1~~ 
q C\J " ~ 

3) -;i~3.l\1~3J1 tl"lltl\I n11~~ ~~~-;i::~ti\I ii-;i~3.l\1~3J1 tl~LL it \.l.tl\.l. l un11~~ LL~ iil:: , , 'IJ , , 

Tlf\111 ~ tl\ln11L ~~ t-1 iil L ~ti e:i::'h L "lit.1. L ~El LLrlU qj~1 ~~ ~\.!. 1-;i ~1 ti Hf1\l ~\I l ~3.J ~ d'.ht.~\4 
-;i::ih r.JL'ltL~ t1n 1 mli~~ i.inni t1\I LLiil::Lit-1 ~GJ7\lrl1Jf1111Jie:i '1 n11 

'IJ 

4) iii~~ nTl~~u~tl::TJf.J-;i::i t1\IL~anin~!il1\lnu-;iGJ2.l\l~mt11 um1~~if u ~ , , ) 

L"lit.1. ~~L~tl~~~'\.l.l';l TlTlL-n1n~~Elci1\liii-;i11ru.ru1ru. ~~LLnuru~1 T117h1fi~~LL1J1JLLrlUnJ~1 .., ., .., 

5) iai.i iil~1m Ut1~1 imrn~~e:iL Ut1~1-;i:: 1itl1::n auT111i.if1~ 't~e:i1-;i-;i::dju 
'IJ 'IJ 

Ti111Ji'~1mh::ffum1rnL~1J ~1t1ie:i1Jtlm1it~2.l~~m~1fiuT11'1 Lvi1JL~1J ~-:i ~1.lni'Yl 11~-vr~ir 
'IJ 'IJ 'IJ 

LHt.1.tii1n11~~LL~a::rif\IT111tl1::nuui1aimrn 3 i1t.1. ~El imJa!ilt.1.LEl\I ie:i1Jiili\IT11J u~ :: 
'IJ 'IJ 'IJ 

' 
~\ILn~amJ LLa::iui.iiil'Yl1\11inm1 

'IJ 

6) t-1a°llt1\lm1~~ LUU~tl~L~-;i1nm11.JDU1i\11U'Yl1\l ff1J tl\1~1t1n1::u1um1~~ 

rn1a\lin~ .. L-;i1qp\1Tl'in~ .. (2549, ~i.t126) i.in~11n\lti\l~tl1::nt1u"llti\lm1Lilu«ii 
A A 6' ..,tl"' o "'tl A ... A 6' .., "'0.- .J' 

T1111JT1~1Lfl"J1::~~\I L an11 tl\lTl 1::ntJU"lltl\IT11111Tl~L°l5\11LT111::~ITT111'lnLL';JnLL';l\I L~~\l\.I. 

1) TJ111Jff1 3J11n'tui1 unT:i~T1111J L1111::i.2.lff1i.i11niLT111 ::iK~\1~1\I ~ i.i 
~1n i.2.JL~1J~t.1.i1 r.JTl11l.l L i111li t13J~~iJ11n n L~3J LL 1n L 11~\1~1 Lilu~ tl\l~-;i11ru.1i mrn~i.ifu 

'IJ :.J 'IJ 

a::hdjut1::h~1am1~T111l.l m1~T1111J ~man.., m1~a1a111~1TJ1111Li1hLrn::1'1tL ~GJ~~ , 
LLrl~\l~L 1111::iLTJ11::iKL ~t1LLtJaT111l.l~l.l1a~i.3JtJ11n1J1~ r.JGJ1\l;..,,ru Lllun11Hi'1\JT11111L°Ii1 h 

~ e:i;\I~~ e:i.Jn1111::i Lf111::iK LGJ r.J~'1if u i. 2.li.~iJ11 n!J 1~ EJ!il1\l ~El ~1-llti~~ i.3.li.~u un 1~ r.JGJ1\I LL~ 
dJum1Hi'1.JT111m i1 h~Lnuni1;,,:i~1h1n !J amtlu m1fff1\IT111l.l L i1 't-;iuuvf t.1.!1U"llt1\I ~"~ 
1.J11n n 't wiimrn~~13J1iLri11 ::iK Ln ru.'lf~LL~a :: rit.1.1111iLilt.1.111~1~1t.1.1 t.1.n11~~ ~it. h cl El2J 

:..I 'IJ a 

LL~n ~1\lnlL LUG112JT1112JftJ1::HUn17m LLa::~1iir.J2JLL~a::UT1T1a L "liit. n17~Tl1111111nT1112Jf 
'I.I , 'IJ 

m1~f111iJ-;i1niJ1::m1runT:i~Yi11iJ -;i1nm1L'iit.1u 

2) T1111Ji'~n1mi1h1m~tl\1~1J::iLTJTI::iK L n-;i::iLT111::~1~~if it.~1LUlL~tl\13'.i 
'IJ 

T11111i'T111m i1h~t.1.~1u1 t.1.L ~ti\lif it.~ L ~11::T1113.1f-;i::-rl1 at un11n1~t.1.~ii urn ii~iiti\ln11 
'IJ a 'IJ 
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iLT111::~ LL'1nLL"il\I u~::-;i1Lmn 't~11L~ei\lif iblfi tJ1-liei\lnu ei::'t 1 ii ei\lff 1h::n eiu ti ei tJ ') ei::'t 1u1\I ii 

rh~i.11~'V13.li'~~1iuT11111~1~ru ti V1\I L 1 LL~::fi1ei::L1LUit~1LW~11 iLn~ ei::L d m1iLT111::i-f "llt1\I 
'II ., 'II q 

L 111 UL~thntu ') v::'t3.l~1JL 'Wil~1Jt-JaUW'Vl1 nL 11 L3.liiT11111fT1111JL i1h1m~t1\llf 'U. L 11-;l1LUU~ Cl\! 
, 'II 

1iT11111f.yj L ~ tJ1-Jiei\IL -ii1111 LUUCJ\lff1.h::n eiu1 um1~~ ti'1L11"111~T11111fL11 CJ1'1 L3J ~11111n 
'II 'II 

iLm1::~'V11~t-Ja 't~i1L 'VI~ 1~~\ILU'U.L iiuif u , , 
• ..,, I ca,,. t """ A A (;' .... Cil 

3) Tl11W1!1\I ~\ILn~ "151\1 ~\IL n~ LLa::"n1\I Cl1i.J unTl~1 LTl11::'Vl'1::~ Cl\!" 

CJ\lff 1h::nt1uih13J ml~1 tJ ~ ei ~ tl\ILUUfl'U.~°lh\li\ILn~ ~1m1nYiuV'l1Jfl111lil~iJnGirhi.ina1\I 
'II 

~\l.yj~ t1 ti1\I €31 Lt:iuL 'Vl1i eiu i.3.lii t1:: i.1Ln~if u ~ t1\I L tluT1w.d1\I a\I itJ Lfl m ~uT111i.1 t:l~un~LLGt1 
'II 

13.la:: La tJ 'tiJ LL~'VI tJ~~"il11ru 1'1JU~~ 't~i~1ei\I LL a::~ ti\! LU'U.TIU "li1\I m11-nt1ut\I ~1rt111nui1Lt1\I , 
V -... ~ .. A 3 

LLa::1t1u"l.l1 \I nu ~\IYl L n ~"ll'U. 

4) Tl11i.Ja1i.J11rl L Un11'V11Tl11i.Jim4'ufL i\IL 'VI~ t-Ja i!n~~L cn\liLTl11::lf , 
v::~ El\1Lilutrfiiifl11i.ia1i.111n 1 un111 iL 'VI~ t-Ja -;i1Lmnmm LLri::'ti11~\l 1~LiluT11111v1\I ~\11~ 

'II , 

LiluT1113JL fiv ~\I 1~iiei\lffiJ1::nt1u11rrn::L5tJ~L ~ti 1l LrJ\limZurrnuEJ ti1\lh 

v1nLLu1~~"11 a\li!n m1~m~n-ll1\I iu a1u'ti11 ti\lff u1::n tJU"ll El\! m1~~iLT111::i.f , 
Liluu'1'1afifi1'1rufiv::'t111~trL7riu~13J11niLT111::~~\1~1\l 'J 't~ ~a T11111f~n~\I 'Vl1t1f"il1\I 

., 'II 'II 'II 

1 ttL ~a \lif u 'J L vn1::n1~L1ri uii fl113J f~ n'1f \I LL3-i iuh 1 uL ~ti\llf u ti enrn11111nu1 l'l111rffi ii 
'II v v 

'tiJiJ1::n ElU m1i L T111::i.f LLrlnLLrJ::L ~El\! hn ~tl\l'VI rt\! ti ti1\liiu1::~Y1TI1l1V'l 
'1 A ~ ' 5. Vl113J '1113J1 'Hl m nT'iVI 1Pl1 LVI ")1 :::'Vi 

l"l511 Lfi1L1tJu~ (2553, 'Vl 'IX1 11) nfi11i1 l'l113J~13J11rlLUn11~~iLfl11::i-f 

Lfi ri1i El\! nu n11L 7au i'[~ r.J~1\I L 'Yi')"1::LUUTl113Ja1i.J11rt 1 un11ti1T111mi1 hnrn~a\lflLi a1u 
'II 

L~t1\lfi'l~iJD1YGi fari~1i.111n 1 iL 'Vl~t-Ja LLa::L iEJ11 fo\lfl11:1.J'Vl1l1!'.J~1\I 'J Li1~1rinu 't~ nT'j'1111 

i'uTl111l'V13J1 l'.J'11 nm1a1u~111 Lrn::a11::T11111f"il::~ ti\I ~nm1iLl'l11::i.f ·n m'l::L5 l'.J~~1\I 'J Yi 
'II 

a::.ff u~ am.i ti a ') 1111l'f\IL iai.i fo\IT111i.1 i1lviuf"11a\IT11111~~11u rit1~~1\I ') fa l'.Jll1'Yi')"1i.J 

LLii.JiXatJ ~ufl::m (2556, 'VliX1 128) 't~nfi1111 T111i.1~1m1n1um1~~iLT111::i.f 

'V1111rlii\I LilitTl11i.JITT3J11Cl 1 um1ri1T11111Li1nrn~t1\lfiL~fl1'U. ~11111fl 1 iL'VI~ t-Jfl Lb&l::L ~tl3J fo\I 
q 

~uYiuimfi'1"il1\ILYia~t1u~1mi.1 t~an11~T111i.1 m1-;i1Lmmwmw:: LLa::n11ri1T111mi1h 

nu tl\lffiJ1::n tlU°lHl\l~\lif ULL&l::El\lff 1h ::nau5u ') ftii.ivimfnu 1111l'f\IL ~El3J LtJ\lii.Jvi'U.TIL ~\IL'VI~ , 
LLa::~rn LLa::i~~uhL~t1.:i~1\I ') 't~ati1\lnn~El\I 

'II 

iniJ't~11T1111la1i.111n 1 un11~~iLffl1::~ "V1111aii\I T11111a11111n 1 un11-;l1LL un , 
Lrnmrn::L~ti\lfi~niY1 'Vl1t1uru"V11 fi~EJ\I m1LLnL"ll 't~ El ti1\I L ilu1::uu LLa::~1m')"n 1 ~L 'VI ~~a LL a:: ., , 
Lit1i.1 LrJ\lit111a~1\I 'J fi'l~'11nm1~niY1Yiuffl'1L-ll1~1tJnu1~1~ riEJ1imMffu1::nt1u~1\I 'J 

'II 

L Yi ti L 'VIL~i.11~\IT1111l~~11u a ti~ LLa::m1i~~u lvfinn~ El\! 
'II 
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6 . LlU1JYl(;l ii{e:J1J1(;'1~113J iif13J1'jfl L'l·l>n1'l~(;l1 L~'l1::lf 

fi~u1 LL"ll1111rn, LLa::~rn5u ') (2544) tl1'1D'11u LLU'1i!a£J auf!::m (2556, V1i!1 

135) arru1 £Ji1 m11'i1Tl113Jff13J11t11 um1~'il iiL 'Yl Tlii.Tl n111'ilii ~11111m~ an 1 °l!L~a ti1'1 

V1a1nV1a1t11.;.Ji1~::Li'.lum111ilhw1"lfouu'Yllilffau (Test) n11i'1Lnlil~fl~m11111ilt11i11'1 (Direct 

Observation) m1iaJ111'l!frnLilu11£J1JTlTlfl (Individual Interview) n11u""'-u.Yinia11t:H'hU1JTlflfl 
q 'IJ , 

(Comprehensive Personal Record) ~a tllil~um1~11~ ~ti'11U~1 n LL Yt11 ff::ff11'11U VI ~t1vr'1Ju1 

'11\l. (Portfolio) 

m11'i1Ti1111 a-1m1n1un11~1i11'il t1 LiLLurnrnu a-11111n-;i1 Lmn L~L ilu 2 1.h::Llll1 

L~LLri LL1JUffElUimiit1u (Paper-Pencil Tests) LLa:: LL1J1J ffEJUtlnu1im1 (Performance Tests) 

uuu a-aui m ii au tf u ii.t1111 inua ti1'1LL ~iV1a1 t1 L iia'1~1n1 i~1 mrn::a-::'il1n ~1V1fu ~a-au~" 
'IJ 

n~1JL~nLLfl::n~11'l VI ru 1 um1vr~'U.1LL1J1JffEl1Ji tlL ii tJ'U.L ~ e:i11i1Tl111l ff1111'H1 L 'U.n11~'il ~vr~u1 
q ~ QI " 

i e:i a-au a-11111n 'l i1tl LLU u n11a-f1'1 LLUU fft1utl1::L11l1tl1i!'t1 L iluLLuua-auii1iL1 a11 um1a-f1'1 
'IJ 

111nLL~'ii11~ ~1 ti LLa ::ii. ti 11vr ~ 'U, 1LU'U.LLU1J ff tl ll 111 'il1~1 'U. 1U LL 1J 1J n11'il El 1J ~ii. r.1111 in 'U, L °liu 
.. 'IJ 

LL1.J1.J fftllJVI a1 t1i1 L~ an (Multiple-Choice Tests) LU'U.~'U. ~1ULLUU fft!Uth::Llrn a~itmihuLuu 

~ffi'1'1~1 mL~'iln~ mn m1vr~u1LiluLLuu fftiu111'i11~1u~'1n1::'Yl11.~£J1n 1tlLLuum1'il e:iu~ 
.. 'IJ 

UE.111'linu Liiu nT'l"~t1uiu (Short Answer) m1lilt1U~111n1auiirhV1'U.lil (Restricted Essay 

Tests) m1Liit1'U.'ilEJUati1'1LU'U.Bff1:: (Extended Essay Tests) Lllu~'U. 

a-1'Yla 11af)1 (2551, V1i!1157)1.~mh1i1'1LLU1'Yl1'1n111h::Liiu~rnn11~~i1 
, . 'IJ 

a-im1n-;i1Lmn L~LU'U. 2 Lb'U.1'Yl1'11 VI aj ') i'1d' 

1. m1tJ1::Liiu~ti~1t1~am1 'liLLUU'Yl~a-e:iu 

1.1 m11iLLUU'Yl'ilffEJU3J1'i17~1u L llu&rn 'l!frn::LLUU'Yllil a-au ii ii ~a-f1'1L i 
.. 'IJ 

~'ilrr-1 LU LL fl::LL'l.J'l.J'Yl'il fftl1.Jn11~'il LQ ~1::~1U 

1.2 n11fff1'1LL1J1J'Yllil fftllJ n17~'il;r'U. 1 iLEl\! LLU'l.J'Yllil ffEl'l.J111~1~1U~1Vlfu .. 
~'il~Utl 1J l inu 1'il t1vi'11.tJtf u U1'1Tlf'1 El1~ L3-i ffEJ'il fl i El .:! nu L ir1 V1111ti1 u n1111il'll El\!~ fftlU ~'1 

'U 

~ffElUITT1117tlfff1'1LLU1Jl1'ilffEl'l.Jn11~'il;f 'U. L °lYLth'I L ~Ell ~L m.n::ff11fftl'il Tl i tl\!n1JTl1111 ~El\! n11 l U 
'IJ 

2. m1tJ1::Liiui:.iam11a-111~~~" 

m1tJ1::dJu~aLLti::m1-;llilihm111 n11L1t1ui'L~e:ivr~u1n1::u1um1~lilttuii 
'IJ 

'11111 i11itruf L~ t11 L iia'1nut1ti1'1LL£Jnnu1,;,11,~ L ~11::~ a-au~::~ a'1l'l1V1i!1~ililihn1111n11 
'U 

L1t1u i'LLa::1h::Liium~~ntJ~nu 1tJ 
'IJ 'U 
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LL~ ::11.J LllJ lJ°ll Eh'ILL lJ tJ 'Yl ~ L'Hl 'IJLL ti \l El El n dJ 'U 2 il'U~ ~El LL lJ lJ 'Yl ~ a'El tJ 1.hU tl LL~ :: LL lJ lJ Y1 ~ GlB lJ 
'U 

tl~Utl Lum1~'i';)mrf\lltITT,)tllvlL~Eln LiLLUlJYl~a'EllJl~Tl111.IITT1J11'1 L Un11~~lLTl11::\{it~1,j'tJ 
'U 'U 

a-f1\lifttLE1\I LllttLLuuu1utJirii~L~E1n~mJ 4 i1Laun ~1u1u 20 "lit1 

' I 
~..., ~ .c:c "" 

\11U1 '1 a 'Yl L m.11 11 el\I 

1. \11u~'1°'t1n1 t1'tu1h::m~ 

~mun uruLL'll1.I (2553, uri~~tiu} lvi~mflLfitJ1nuT1111.1a-11.111n'lun11~~ , , .. 
El rJ1\I iii '111 ru.ru1 Ul.LL~:: ml im1 Y1 rrn1\In11L1 tJU iif1 ~ ~n ff VI~ 1tln11L1 tilt f L ~El\! Tl ~U 

.. 'U 

LLaJL VI ~n l vh~h °ll El\1Unb7t1wfu3J1Jt11.l~m~1n~ 6 1~ tJnTrnBULLlJlJ ~rna-1::V11Tl111.lf (7E) 
'U 

Y-1ui1 ~~ imrnnn1.:i n1·a1uuV1~1 t1n11L1uu i' L~El" Tl ~mLaJ L v. ~ n 1vh:r1°1.l u\lum 7r.Juiu 
'U 

~lHJ1.l~n~1uri 6 Via\! n11fftl1Ulllt.I ~lJLff1::Vl1Tl111.lf (7E) ff \I ni1 rl Elttn11~El\l.El rJ1\lii 
'U 'U 

..... 0 .... A A ~ ..... "' °'' .cl ..., I .cl ""' A .d. 
'Utl ff1 Tl ru Y11\l a-n ~ ri1 ::~t.1 . 05 LL~::~~ ff1.I t)'Yl ti'Yl1\I n11L 1 ti \l.1VI \l.1 ti n11L ·rn \l.1 L 1El\I Tl ti \l. 

... 'U 'U 

LLaJ m ~n 1 V'1Yf1°ll t1.:ii!m1t1uif u3Jtir.11.1~m~1n~ 6 v.a.:i m1a-eJuLLuu~rna-1::v.1T1111.1f (7E) a-\l 
'U 'U 

I ""' I .:f .... 0 - A A d .... 

n11Lnnl.'Y11Eltl~:: 70 Elt11\11.IUtlITTTIUJ'Yl1\lffrl~Y11::~tJ .05 .. 
ff 111\Al1 Y-1~\Al'Ylti1 (2552, tJ'Yl~~ti €l} lvl~nM1 Lfi tl1 flt.I ~~m1,J~fi-;im11.1m1L1t1u f 
, , 'U 

1~ t1 'lin1::u1um1~u LITT::V11T111JJf m1.11.:i-;i1m1L 1 r.ru;fouu 7E 1 u TI tJiir1~ ~ntf if u3J1m1.1~nM1 
'U 'U 

uri 5 Y-llli1 ~~i1Jti'YlfiYl1\ln11L1tJULL~::Tl111.IITT1l11n L Un11~ULITT::Vl1Tl111.lf°ll El\IUnL1t.1uif u 
'U 

1.1"'m.11.1~nM1llri 5 ~1vifum1i~n'1m1JJm1L1auiL~a1im::u1um1~rn1.n::v.1T111JJfm1.11\l-;i1 
'U 'U 

m1L1uufLLuu 7E 1u11aiir1~~ntfv.a.JL1aua--mi1ntiuL1au tici1\liit!m~1~ruri1\la-i1~~1::it.1 
'U 'U .. 

. 01 

~tlJL1EJu T1::LsnuLLn1 (2555, u'Yl~~rJEJ) 1vi~n1!l-1LMt11nun11LiJ1arnYir.1u 
~~i3.lt)Ylfi"11\lm1L1aui"lf1~~nlfLL~::L-;i~T1~~tii"lf1~~ntf1::v.i1.Jm1,J~fi-;im1lJm1L1aui'LLU1J 

'U 

~rn1.n::v.1T1111.1f 7E LL~::m1i~n'1m13.1m1L1t1ufm1.1Ti~tiT11 "l.IEJ\lum1auiu3f1m3.1~nM1u.yt 5 
'U 'U 'U 'U 

h.:i LltJU1.J1::Yl1 tl i\1Vll~UTl111'15~1J1 Y-1 Ui1 ~rn i3.I tlY1TitJ1\I n11L1ti'UVIa\IL1 tl'U°ll EJ\ln~ 1.1itLvf fu , 
m1i~n-vn113.1n11L1aui'LLuu~rna-1::V11T1111.1f 7 .ff u a-.Jni1n~3.Jit1.vifun11i~n-;in11lJm1 

'U 'U 'U , 

ell "' Id I d .... O ""' AA .l _,... 
L 1tl\l.1~11.ITl1.I ElTIW tJ1\11.IUtJ~1TI ClJYl1\lfft1 ~Yl1::~1J .05 

~ ~ ~ ~ 

ffv.l'1U 1\l~~hiunf (2550, uriy)~tiEJ) 1vi~nM1Lfir.11nun11LiJ1arnYir.1rnrnm1 , 
... ... 

L1£JmLuu1n,Jn1m1L1tJuf 7 i'u hrn'limT1itT1m1f~~Lrn::L1tJmLtJU1n,Jn1m1L1auf 5 i'u 
~ 'U 'U :.I 'U 

itii~mm1~~L~Bmfi£.11nu1.1 t ulJ~~~ntf:\11u Y-1a.:i.J1ULL~:: tm3.1uimL~::iv11ru.ru1 ru. ~ihinM:: ... 
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I d ..... O ..... AA4d ..... 

tltl1.:11JtHJITTTltlJ'Yl1.:lffCWl'Y11::~tJ .05 .. 
'111-it.1 ~1.:1'11uew (2555, urif1~cia) i.~~mflL~t.11ntJfl113.1a-13.111n1um1 , 

LLnUty'VllLLfl::~fliaJcrnnn1.:inTn1au iinVl~n~ L~tl.:I LLff.:I t~ £.I Liri1hLUUn11fftlULLUUl!Jin1 

m1L1awf 7 ifu ~1V1fuitm1r.1wifuli1rn3.1~m~1u~ 5 'V'lu11 ~1u1utt'm1t.1ufat.1fl:: 73.81 ii 
'IJ 

Ti::LL u uT111aJa-1aJTrn 1 um1~~LLnuruV11i:.i1mmu.'l'f fa ti fl:: 70 .ff u i.tl LLfl::~1u 1u itm1au i'aa .. 
fl:: 80.95 iifl::Lmum~ia.iqriuYi1.:inTn1t1"4~1uLmwrffat.1fl:: 70 ifui.tl 

~111~15qf iuq'Ylrr .. (2555, u'Yl~~cia) 1~~mt1Lfimnu~fliaJq'Yln°Yl1.:im1L1au 
LLfl ::'Yi'n H::n1::u-·mm1'Yl1.:ii'Yl£.11m~<ilf ~h1Vl~ni "l.lti>itt'm1t.1u.ifutl'rrt.13J~m.flu~ 5 1<ila1i 

L1tJU~1ULnrn'l1i'at.1~:: 70 "l.ltl.:ITl::LmUL~1J ~<ilLUUi'titJa:: 80.00 LLa::iiT1::LL\m~1u'Yi'nH:: 

ff~::1.11Un11'Yl1.:ll'Yl £.11'11ff<ilf i:.i1um rn'l'fi'a £.Ja:: 70 "11 tl.:ITl::LL'U ULiiaJ ~<ilLUU i'a £.Jfl:: 85.00 

nflTI<ill ffl°lf1::narr1 (2556, tJ'Ylfl<ilLJ€1) i.~~nH1L~t.11n1.1m1vi~U1LLU1~<il LLfl:: 
q q q 

n11ch a fauLL u 1~<il L~a.:iua-.:i "11 a.:iurn1au.ifutl'rm11~mfliHi 5 1<il a1. in11i<iln11L1au i' 
'IJ ., ., 

..... ..... ,c:::ll t... ..... I ..... ..... d "'"' ..... Q,.; .cl .., 4V ..... d 

LL1J1.11n';)n1n11L11'.JU1 7 "JJU 'V'l1.111 'VH~.:ln11';l<iln1 1L1tlU1<il1 trJ n';)ff'm11L1t.JU1 7 "JJU \tnL11'.JU 
~ 'IJ 'IJ ~ 'IJ 

a-1aJ11nviil.ltilLm 1~<il L~a.:iLLa-.:i L~'YlnLL u 1~<il LLfl::a-11111mha fauLL u1~<il LL1.1ui.1ia-aJ1.11cu.1~ 
, 'IJ 

'YlnLL u 1~<il 1<ilmnm1mi1a1aium1 ~<il t1ci1\l1.naul~~n11m1ih t.1fatiLLu1~<il e:ici1.:i'lna 
q 

i.:imrn c1111il (2556, V1u1215-216)1~~mflL~a1num1vi'i1.1u1m1L1auni51 
, q 'IJ 

~~ni l<il t1LiTiiiam1i<iln11L1t.1wff nin1m1L1£.Jtii'LLU1.1 7E uuvru~1un11~<ilLLtJ1.I foitta-
'IJ 'IJ ~ 'IJ .. . 

A I ,a ..... d .... d "' Q I I 4V A. 

:1rna-n11LL~::T11J t1n11-;i<iln11L 1£.IU 1ff1.1Lff1::'Vl1Tl111J1LL1.IU ffff1'Yl. 'Ylff.:I ~a<il ElTl11ll11.l~<il"lftlU 
'IJ 'IJ 'IJ 

n11~<illLffn::~ LLa::~·H'li1lC)'YlTIYt1.:ln11L1£.JWlltl.:li1'm1t.1u.ifu2JrrmJ~nH1U~ 4 Voll.Ill um1t.1u 

~L~fu m1i<iln11L 1£.JU fLL1.11.ll nin1m1L1£.Ju fLL1.IU 7E 1.IU vru~1Un11~<il LLU1.I foit1a-llURn11 ,, ~ ~ ~ 

ii ~ail! C)'Ylrr°Yl1.:im1L1t.1u 'Yll.:i m1L 1t.1 uu"'::m1~ <ili L Tl 11::~V1 i\I L1t.1ua-.:i n11itn L 1t.JU~L1au L<il t.1 
'IJ 

1 ifiij t1m1i<il m1L 1au i'~u rn1::V11 T11111i'LL1.1u a-a-1'YI. LL<iln ~i.:inuti ci1.:ii1ua ~1~ ruY11 .:1 a-n~~ 
,, 'U 'U " 

t111a-1 a-tlu (2557, U'Yl~<ilcia) 1~~nM1Lfimn1.1m~m11i"l5<ilihm1111m1L1aui' 
, , 'IJ 

Ll1.IU~1.JLITT::'Vl1Tl111lf 7E ~ii i:.Ja<ii EITl113JITT1l11n 1 Un11~<illLTITI::~LLfl::~aiaJC)'YITifl1.:ln11L7t.Ju 
'IJ 

i"lf1~~ni L~tJ.:ILL~.:1Lrn'Yi''1itmJmn! irn.:iitm1t.1u.ifutl'rrt.111~nM1u~ 5 h.:iL1auia.:ia-auf1nM1 
q 

i.:i'Vl1<ilLL1iria.:ia-au Y-lu11 T111a.ia.m1ri 1 um1~<ili LT111::~"J.la.:iitm1au ~ L1t.1u~1t.1°1f<iln,-,n11a.i 
q 

n11L1aui'LL1.11.1~1.JLITT::'V\1Tl113Jf 7E a-.:in11itm1t.1u ~L1t.JULL1.11.ltln~ aci1.:iih!t.1ITT~ CU'Yll.:lfffi~~ 
'IJ 'IJ 'IJ .. 

1::i1.1 .05 LLa::~ai3JC)'YITIYl1\ln11L1aui"lf1Yl ~n~ "l.I a.:iitm1au ~L1t1u~1t.1°1f<iln-;in113.1m1L1aui' 
q 'IJ 

LLUtJ~tJLITT::'V\1Tl113Jf 7E ff\ln11itm~t.1U~L1t.1ULLUUtln~aci1.:iii'ltt.1~1T1"ru'Yll.:la'U~~1::iu .05 
'IJ ~ .. 
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L1i~t! L'l'ii51cnvi (2559, u'YliVlr.iti) 1i~mflt-rni11q'YlTI'Yi1.rn11L1au1'Ylrn~1~c;if 
LLa::f11111~11111ri 1 unTmniJ ru'VIT'll EJ\lttn L1au.ffutl'Tia11~m~nu~ 6 ~1ifun11ic;i m1L1au i' 

w ~ 

d t.- "' -.,.. .al 41.1 I .... t::A#' d A f' 
LL1JU~tJL~1::Vl1fl113JWl13J1 fi'1 n1n11L j[JU 1 7E YlU11 i:.JmrnC)'Ylll'Yl1\ln11L1rJU1'Yl a1m~c;i1 

~ ::.J ~ 

LLa::fl1111~11111fl LU n11LL rlU lli'V\1"ll ti\l\tn L 1au ~lifu n11iVln11L1 rJU fLL 1J1J ;u L ~1 ::'V\1Tl113J f 
w ~ ~ 

._,. ._.. .i:ii "" ..... #::& It .r:il t f" I d4L.I O .... 

C1l1111£)'1n1n11L j[JUi 7E 'V\a\IL j[JU~\ln11nEJUL j[JU LLfl::~\ln11Lnnt'l1ElrJ1\13JU[J~1Tl11!'Yl1\I 
' -Ad Q,..o 

~ri~rm::Vlu .05 

LLU\IUEHJ ~Ufl::LU (2556, lJ'Ylivir.iEJ) li~n'l!f1L~rJ1num1~vim1L1aui1Vla1i 
~ 

1ULLuum1~auinin1m1~rn~1::V11T11111f 7 "ll~u j1aJnrn'YlT1Ufl~\ln11~n ~ii~mrnim1rin' 
~ ::.J ~ 

ri1\lm1L1au iri m~1a-c;if LLfl::f11111ITT1111ri1 um1~ Vl1 LflTI::'°'"JJ EJ\ltl'n L1 au.f uiJ1::ri11~ nM1llfl 6 

Ylu11 ttm1au~lifunTrnau1via1i1tJLLuum1a-auinimm1~rnITT::V11f11111i' 7.ffu i111nu 
~ ::.J ~ 

L 'YlTlUTltr\lnTIYln 3j i:.Jfli3JC)'YlTIYl1\ln11L1rJULLfl::fl113J ITT3J11rl 1 Un11~Vl1 bfl11::"' Vli\IL1t1ua-\ln11 
~ 

ri EJUL 1atia r.i1\I iittmhi Il!'Yl1\I a-ii ~~1::iu .o 1 1vi uii ~fl i11qriR'Yi1.:1nT~L1au1 'Yl rn m ~c;if fa LJfl:: 

2. \J1"i'1um1\J1h~m~ 

~i1vf~t1. (Lumpkin, 1991, p.56) 1i~nM1L~u1nui:.Jfln11~awr1nM::m1~Vl 
lLffn::~ ~~ ~ tlfl1111 a'11111rti1tin11~ Vll L Tl11::"' i:.J a i11 C)'Yl nYl1\I n11L 1LJtibbfl ::fl1111 Tl..1'Yl UL ti. 

LiitiV111ini..1fl3J~nM1"JJEJ..1tt'm1t1uLnw1 5 LLa::Ln1Vl 6 !iT11111~11111rii1t1.m1~VliLfl11::V1''h.i 
1 Clo-' .... .c:::il ~ 1 I ..::ii .... A#' d 

LL~m li11..1ntitinL1rJtiL n 1Vl 5 'Yl \In a 11 'Yl Vl fl o" LL fl:: n mJ fl 1ufl1111 i:.J a ~11C)'Yl1i'Yl1\I n11L 1LJtifl1111 , , , 
Tl..1'Yltl. L UL if El'V111"lf1i.:1Tl3J~n M1 L" LLlil n ~1\1 nu~1U UnL 1LJtiL n1vi 6 rf L lJ Un~ 3JYIVl fl El\I ii , 
i:.Ja i11 qri li"11" m1L 1auLLfl::f11111mriu 1 uL daV111i51i'1fl11~nM1 a-\1n11nfl11fl11Jfl11 

~ , , 
ua~..14f (Billings, 2002, p.840) L~iJ1::dJui:.Jan11L1r.1ui1mL1J1J~ULA1::nu 

Lb1J1Jl!)'1..,n1n11L1au!l u 1"1nvrnn 4f7::~u11""trn3J~n'l!f1 tvi rJ~n'l!f1i:.Ja LUUL 1a1 5 i] nuum1uti 

tl'1ia11~nM1VlEluit1.~1t1.1t1. 28 mi LnlJ"liam~ tvir.m11i'1mvi 'ti1LLuurivi~au LLfl::LLuu~EJum11 
~ 

trnn11~nM1Ylu11 ttm1t1u rf L 1rmi1ai!Jin-rn11L~fouj'ih::~uf11111a-u h 1 tiL daV111i51L ~" 
fam~:: 56 iftii.iJ ttm1utifaaa:: 75 ii ft1111a-unnum1L1auLLuu1nin-rn11L1uuffaua:: 66 , ::.J ~ 

,:::::t .,., .... d .... "" Q 41C1' .,., I .... 41,1 

ire:1um1L wt1.LL1JU1!J'1n1m1L 1uui m1::t1.m wu11fl:: LL u u 1::V1uf11111 ~13J17rt L rnnu1aua:: 85 

1Vl ti ~11.Jn11L1LJULL1JU1 nin1n11L1LJti i'LU\t 1ULLUU m1a-eiu ~3jtJ1::~Y1 Till1Yl~ ~" L a-111n11 
, ::.J ~ ~ 

L1uu i'LLa::'ti11 ~im1au3jfl1111YlEJ h 'l t1.m1L1t1u li ar.i1..1iiiJ1::~'YlTill1Yl 
~ 

LLflumwn (Candace L. Walker, 2008, pp.56-61) li~mfln11iVln11L1utif 
~ 

LL1J1J ~1JL~1:: 5 .ff ti Yl1Jl1n1~~tltl.LLU'l.J ~'l.JLITT::iitl1::1rJ"11U~1Vlf'l.Jttm1LJU1tinfl3.1~ ii i:.Jan11L1LJti , 
1::iuna1\I nfi3JY1Vlflti\1'1::Lifl::Lmt1.~\lni1nfi3Jfl11Jfl1J m1a-t:Jufl~~ 2 LLa::3 LL~~'11iL~ti11 , ~ , , 

มห
าวทิ

ยาล
ยัร
าช
ภัฏ
เท
พส
ตร
ี



b n. 
L~m ~!J~! '11fl~ i.t.Lu11i:i::1::1imffe~ ~1::111 rrn::.t.[1'11fl~ i U_ttL'B rr. 

_f 11fl~ 1.tLUJ'I> t L!ftt::111L'~C'~ ~\ '11_£,L~::tf1~~!b'l1 tfl!3 !J~ ~ L'L~}~~LkH'fll f'e(3~ 1tLU'l11;\ 1'11fl~1U.!1-J\t L~ 
Li L'L\AjtltLU'l1LU~jl'l1_,,Mre~ re Lt~ L"1. rm~, rl.fl~[1,:: mi u fl11~::u.~, ~~ ~t LU::.f'l u .... u. ~!J m fl~, U.tt J\ t 

b n. 
re~~, L'~ L'ft ~k '11fl~ lt.LU~~tLU L~ '111;\ 1J\ t L'~~,, ~::Lt~,~~~tLU'l1 t UtLftL~ ftLt~::1::11mfl~ 1.tLU nu. 

n. n. Ii .. gv.llre~t::111'11L~L'.:;-V. '11fl~1U_!tL'l1~ .... MUtLftL~~k'l1fl~1tLU~ .... ~tLU'11Q1 '11..:;-fl. L ! '11fl~1.t.LUW~ i11rrn 
n. 
k '11fl~1tLU~~.t.LU Lp1Mk'V. i::t[1L'L~::1::1n~u. i::t[1'11 tL'~fl~~ '11LL'::1::1m.L~ u (31UL~ 

... 
qz,rn 1::1 ~ lA..t. LU '11 U1-tf1 \ 

... n. 
~~t'l111L'l1tLUUL~'l1fT.ULftL'il'.tU~L'Lfl(3~tLrT.1::1::11mfT.flLL'~, ~, Lfl.mfl.t. 111"1.1 LV.::~1mmmm!3~tLU ~ 0 .f' ..(' IP' I ... ~ I" L\ I, " J:I' ... ,,_ " 0 p 

OP 
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. 
.ct 

1J't1't1 3 

1 um1iim~t1'1 n11L1.J1tJUL Yi tJ1J ~H~ ill ClYlTIY11\ln11L1tJULLf:l!:Tl11ll~1m1n 1 Un11~~ 
iLT111::,{"llt1\lli'm1tJuifuiJum.1~nN1ilfi 5 L~t!\I Tl~uni;;i fi1~f1Jm1i~n11L1tJuiLL1J1Jl!]in1 
m1L1£Juf 7 .ffu n1Jm1i~m1L1tJufLL1J1J1.Jn~ ~._iiii~m1~1Liium11itJ i\ld 

'II 'II 

1. 1.J1::".1r1n1LLf:l::n~ll~1t1 ti1\I 
• 

2. LL1J1JLL~'\.\n11litJ 

3. LTl~t1._iiiati'li'Lun11iitJ 
4. m1~i\.:JLTl~tl\liiei LL~::n11'Vl1Tl n.l.Il1VHTl~El\liiei~1 i'l um11'1tJ • 

"' ., 5. n11Ln1J111J1111"lltl11tl 
'II 

"" ... ., 
6. n111LTl11!:'Vl"lltllltl 

'II 

7. ~i1GiriH'lum11'1tJ 

U'l::'l$1 n'lLLa :: na3J m1 u ~1\1 
• 

1. 1.J1::".1r1mfi1"lr1um1i-;i"tJTl'f_,i{ Lllu'!!m1tJwffmrum.1~mflufi 5 h'1L1tJu1ui\ln~ 
fhli'n\11UL"ll~m1~nN1iJutJll~nN1L"ll\;l s ~L1tJut1ti1uilm1~nN1 2560 -;i1u1u 64 h\IL1miii 

'II 

" .. UnL1tJ'U. 7,477 Tl'U. 

2. n~lli1titi1._i1 u n111itJ f1 f._iifLllu'!!m1tJu.ffu3JrrtJll~n1!!-1ilfi 5 h'1L1tJu Lfinn:: • 
Liim.11rimatJ 81Lnmiit1'1~V'lu1 i'1'Vll~f:lV'lu1 riL1tJut:iti1uilm1~nN1 2560 ~\IL~ll1-;i1nm1 

, , 'II 

L~t!nLL1JUL'11::'1\I -;i1n~u~llt1ci1\1~1tJ LLU\ILilu 2 n~11 ~Cl n~m1~tiei\l,;1u1u 24 T1uri1~fu , . , 
n1"Ji~n11L1tJufLL1J1n"nin1m·n1tJuf 7 .ffu LL~::n~lJTl1UTlll,;1u1u 10 Tl'U. ~1~f1J 

'II ':'.) 'II • , 

m1i\;ln11L1tJufLL1J1JUn~ 
'II 

~.., 

LL1JlHL"'ll>n1"i1-;J U 

m1iitJT1f\ld'L~L iLLUULL~·mm1iimL1J1Jiin~11Tl11JTl11 ~ElU ri El'U.L 1tJu - 'VI a\IL 1tJu . , 
(randomized control group pretest posttest design) {Vi1'HU ~n-;i1~u::, 2555, 'VIU1 162) มห
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~nn:i 2 LLc-Ju111vm11'Yl<il ~ t:hrnuuijn~3J'Yl<il ~ e:hrn~:: fl 1U fl 3JYIL~3J1'11 n m1ci'3J ijmn"'<ilnt1u 

LL~::Vli-11 i~\l'Yl<il~ ti\! 

E 

c 

T1E 

T1C 

, , , 

x 

... 
• ..... ~ .... "' ..... .cc .... ..,, 

E LLYIU na:U'Yl<ila tl-1 n11'1<il nTn 'HJU 1LL1JlJ1!)'1ffrn11L "HJ'U. j 7 "l.IU , ,, ,, 
c LL 'Yl ii. n~ 3Jfl1Ufl3J n11'1<ilm1L1t1tti'LLU1Jtln~ , , ,, ... 

..,, .al ..... .., ..... ""' ..... .... x LLYl'U. n1'J'1<iln1'JL1tl'U.1LLUU1!J'1mm1L'Jt1tn 7 "ll\t ,, ,, 
T1E LL 'YIU m'J'YlVI ~t1un t1u 1 Vl~-l'Yl<ila t1'1"l.I t1\l n ~1l'Yl<il a t1\l , 
T1C LL 'YlU n11'Yl<il~t1unt1u1i~'1'Yl<ilat1'1"l.lt1\ln~3Jfl1Ufl3J , , 
T2E LLYIU m1'Yl<il ~t1uV1i'l 1 Vl~\!Yt<il~ t1'1"l.I t1'1n ~ 3J'Yl<il a ti-' , 
T2C LL 'YIU m'J'YlVI ~mJV1i'11 i~-l'Yl<ila tl\l"l.I t1\ln~11T111JT11l , , 

L~~th'.lliafi'l~"n1'i~'1u 
1 um11,Jt1ffi~dii LT1~t1'1i1 t1yj1-zr't um11'1t1i'1~ t11tlit 

... . . 
-... .c:i1 "' ..... cv ..s "" -... d a 

1. LLtmm1'1<ilm1L1t1u'lLLuu1n'1n1m1L1t1u1 7 "l.ltt L1tl'1 Tiaun~ ,, :.J ,, 

2 . LLm.tm'Jivim1L1t1t1.i'LL1J1Jtln~ ,, 
..... ..... A~ ,::ii .d ~ 

3. LLl.11.l'Yl<il ~tl1J1<il c-J a ~3J fl'Y11i'Yl1\lm1L 'Jtltt L 'Jtl\l Tiauna 

4. LL1J1JYl<il~t1u1<ilfl113Ja'1:u11fl 1um'J~<illLT111::\{ 

~ 
..... .Q t.I -._, G..I .cl g,.., Q,.,. ~Q; O A .... 

1. m.i"n1 'i'1~rn1 'i t'iu"im.1u'lD'1n 'inTn"i t.1"~ 7 '21" ~1'1t1mmum1~11'1 
~ ..... ~ 

Vl11.l"l.l'U.Vl tlU<il\lU 

., 
..... ,c:; .... ..... ..... d .... ..,, 

'1<iln1'JL1tlil. 'lLLl.11.11n'1n1m1L1£.Jtt'J 7 "IJ'U. ,, :.J ,, 

1.2 ~nH1V1in ~<il1"1.1t1\l~11::n1'JL1t1u TI°l51wifmf 1::iu.ffu3J1it11.1~nH1ilyj 5 ,, ,, 
~<i12J'1V1:1J1 £.J"ll t1\lV1in~<ii1 LLa::"l.I t1rnh tl"l.I ti\! L dt1V111i51w ~mf-;:,1nV1 in a-vi1~n1u~ nH1 , , ,, ,, 

.d .- ~ .:if o '&I _,,, a .... ,A 

1.3 ~n1Y111 ti a::Leltl<il L UtlV\1'Yl'1::tt13J1a''J1\lLLt-1Un1'J'1<iln11L 'H.ltt 1'11nfl1l e:JLL~:: ,, ,, 
LLUUL1t1u1"1l1wifmf 'J::iu.ffu3J1it13J~nH1ilYI 5 L~tl" Ti~una 

มห
าวทิ

ยาล
ยัร
าช
ภัฏ
เท
พส
ตร
ี



43 

1.5 L~Dm iia~11 t1.LL~ttm1'1~m1L1t1tti'~t~f1m11i~n11L1t1tt fLLuu1n'1n1m1 
'IJ 'IJ ~ 

L1t1tt f 7 .:u ~ fit.lVlTltl t.l~ rlUL iia~1,j1u 1tt 4 L ~t.l~ l~LLri m1ri1ti1au Y'li'1~1Wll t.l~Tl~\l. Tl~\l.~1 
'IJ 

., ' ' 
0 ... Q,..o .a ~ d 

'\.1.1 n116JHlWY1 U"lltl~mm fi2JUG1"llth1Tl~\l. 

1.6 LiirJmL~um1i~m1L1m.d'liTi1e:JUTl~2JLiim'i1 L~D..'.l Tl~ttn~ 
'IJ • 

1. 7 ~ ~ <;l ~ei m1'1~n11L 1r.Ju f 1~LLri LLUU~ ni'~ 1uT1111lf G112.1f1'1n111Jn11 
'IJ 'IJ 

1.8 i.\1LL~V.m1i~n1'H1t1u fLLUUl n,)n1m1L1r.Jtt f 7 .:u ~a-f1'1if tt 1 i t.l1'111LJ~ 
'IJ ~ 'IJ 

U~n1!f1l'Y1 rJ1fi Y'lWITW'111nl.1V111'1fft.lU LL~:: L iii t.lLffttt.lLL u:: L ~ ai.\1 LUiJfuiJ1~LLm"ll • 
1.9 i.\1 LL~ttm1'1~m1L1rJv. i'LLUUl n,Jn1nTH1!'.Jttf 7 .:v. ~UfUU1~LLtl1 Llf 

'IJ r.J 'IJ • 

~L ~tll°.151 ru,j1inu 5 'Yi1U G111'1 fiBUTl112Jfl n~ tl~LL~: L ~ 2J1:a'2J G112J'1<;)lh:a'~ ~n11L 1r.Jv. f 
~ .., 4lJ , 4lJ 

ff11::~1'1ru ff11::n11L1rJu f ~elbb~:: bb ~ ~~ n11L 1r.Ju f n11l<;lLLt'l:U1:Liitti:..it'I L ~BU1:LiiUTl112J 
., 'IJ 'IJ 

ff t.l~Hltlt.l~1::~11~ LL~un11'1G1n11L1t1u fnu ~ t'I n11L1rJu f 1~ t11 iLLUUU1::djt1.Tl ntfl1Y'l°l.I t.l\l 
'IJ 'IJ • 

LL~v.m1i~nTn1t1v.i't~anmnru.'l111l~Ti1~-nitTi112.1ffa~Tiia~ (IOC) Lu~mrhnu o.5 ifulll 
'IJ 

1~a rh~ u~m ru.'Y!i. um1w-;i11ru.11iTi::LL v. tt~..'.l;i 
tl1LL~tl.n11'1---~n11L1rJufLm.J1:ff2J 1iti:LL'\.m +1 

'IJ 

tl1LL~'\.tm1i<;ln11L1r.Jwrlli mm::i.UJ hXTl::LLUU -1 
'IJ 

~~LL~ ~:~ti. 0 

1.10 llfuiJ1..'.!LLm"lJLL~·ltl.n11'1~m1L1t1i.i'G112JiimffttmL U::"l.J B~~L ~rJ1"151ClJLL~1 
, \I \I cu 

Lff'\.48~ a t.l1'111U~U~n1!f1l'Y1[J1~ Y'lttn a mrf~ L yj a LU~1L it v.m1iit1 

1.11 i.t1LLt:-1ttm1i~m1L1rJi.fLLuu1nimm1L1LJtti' 1 "ll~tt ~llfuu1~utr1 lutinu 
'IJ r.J 'IJ • 

um1LJu.ffu3Jmrn~n1!f1U~ 5 h'1L1tiu1T1nn::Lfitl2Jl'Yltl1irJ ~1Lflt.ldjei~~'V'IU1 i~~l~~Y'IU1 • • 
2. LL~'"OT'i~~ 01''H~E.l'M.~LLU1.J1J n Gi ~1it1~1L it um1fff1~m1J.ff t1.G1 BU~\l;i 

" 'IJ 

2.1 ~n1!f1~ ina-G11"lla~a-11::m1L 1rJu TI"151Vl~n ~ 1::~u.ffui1HJ2J~nH1il~ 5 
'IJ 'IJ 

'1G11i~~2J1tJ"llt.l~~inffG11 LL~::"l.JEJuii1t1"l.la~Liia~1iinVl~mf-;i1n~~nffG1'lfffl1tt~nH1 
• • 'IJ 'IJ ., ' 

.d A 4 di o ... "" illCll -., Hli!l 

2.2 ~n 1Y111 LJ a:: La LJG1 L \l.B~1'Y1'1::\l.11J1 a-11~ LL~'U.n11'1vln11L 'ltl'U.1'11nTl2J ElLL~:: 
'IJ 'IJ 

LLurn1vv.i"151~ffn~ 1:~u.ffuiJ1iLJ1J~n~1u~ 5 L~El~ Tl~tma 

' ' "" "" n11a'BU L 1B\l mmn~ 

2.4 L~ Elm iia~1 hrn~un11i~n11L1t1u f~'t~funTji~n11L1t1u fLLuuun &;~ 
'IJ 'IJ 

ffuG1Tii EJ~nrn iimn i.~LLri ~1v.u1::n uULL~::inHru.::"ll ei~ti~v. "15itG1"11El~Tl~tt m1'11'au ~u"ll El~ 
Tl~'\.!. a'1JU1i"l.JD\!Tl~U LL~::m1i.t1Ti112.1fL ~El~Tl~U 1llh1 uiiivill1::~11u 

'IJ 
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2.5 LojjtJ'U.LL~UnTi'1..,~nTn1£.Jid1:1fmtilJT1fUJLdCJVi1 L~Cl\I Tl~Um~ 
'II q 

2.6 ~~~~CJmji~mdL1£.Juf i.~mi mJlJ~ni'~ l1Jfl113Jf m:JJfhin-rrnm7L1£.Jui' 
'II 'II 'II 

fh:rn nLL 1J 1J 

2.7 ii1LL~UnT~'1~m1L1EJitfLLU1Jtln~ ~~f1\l.ffu1iCJ1'111rJ~tl1nM1i'YlEJ1ih~utf 
'II 

~'111CU.1V171'1 ~CllJ LL fl:: 1 iii Cl L~'U.ClLL u:: L ~ t1ii1 i.utlf1Jtl1\ILLnL"ll 
q 

2.8 u1 LL~un11'1~ n11L 1tJu fLLulJtl n~~ui'rn.h" LLLt11 i~L ~ a1-n1ru~1u1u 
'\I , '1 ., 

5 'YlT\.1, ~TI'1~tllJTl113Jt:ln~tl\ILL~::mm::~:JJ~13J'1~U"l::ff\lfln1"lL1tJuf ITT1::~1~ru ITT"l::n11L1tJuf 
'\J 1 '\I " '\J 

~Cl LLfl::LL \!\~\I n1jL1EJu f n1jl~ LL~::tl1::Lflu~~ L ~ tlU1::LflUTl113J ~tl~fl~ tl\11::Vi11\I LL~Un11 
'U 

'1~n1"lL1EJit fnu ~fl nTH 1au ft~ EJ LiLLUUU1::LflitTl CU.111,....,"ll Cl\I LL ~'U.n1ji~n11L7EJu i'(~ EJii Cl 
'II 'U q 'II 

Lnru.'t'i11 i.ilrhi-nii.T1113J~t1VlT1ifl\I Lu~ m 'Yl1n1J o.5 .ff u 1tJt~tJn1V1uV1Ln rn'l'l"l unTl~'1Tnit1 li 

tl1LL~Un11'1 ... ~n11L1FJufmm::~3J 1ifl::LLUU +1 
'II 

n1LL~Un1 1'1..,~n17L1tJufl3.iL Vi3J1 ::ff3J Lifl::LLUU -1 
'U 

tl1L3.imi.1'1 Lifl::LLU'U. 0 

2.9 tli'utl1\I LLnL "ti LL~um1'1~ n11L 1au i'Vl13Jii Cl Lff'U.tlLL u::"ll tl-\1 ~L ~l'.J1"151ru LLi1 
1 '\I ~ " 

L~Utl~ El a1-;i17 rf~t11mfli'Yl tJ1it ,,..,ulf a nflf\IL ~El i.tl~1L ii um1iitJ 

2.10 U1LL~um1'1~m1L1FJu fauu1" nimnTn1FJu f 7 .ff u ~tJi'utJ1\I LL~111.11 inu 
'II ::.J 'II q 

um1tiu.ffu~litJ3J~n1!!-1U~ 5 h\IL1tJit Lfl nn::L rl[J3Jl'YlEJ1ifo ~1L11EIL~El\l~Y-IU1 i-\lwr~al'-11J1 
q q 

Q; cv " ~ .Q. ~ ao ..., ~ .... ~ 
3. LL1JtJYl ~H'fe:itYl~~a~3Jl)Yl fiYl1\ln1 'lTH.l" L"Hh1~a"na 11a1~1J°l.J'U.~El'U.~\l'U. 

3.1 ~n1!!-1ua::iLflTI::lfV1ifnff~TI1fl\IITT1::m1L1FJun-n1Yl ~rnf 1::'ilu.ffu~ntJ11~nM1 
'II 'U 

U~ 5 '1V13.i\l\!13J1 FJ°l.I El\IVl~nff~1 LLa::°lJ EJU"Jl1tJ°l.ltl \IL dti\!11l"l51W ~mf-;i1n\!I ~n~V11~mi.i,?inM1 
q q 'II 'U 

.d A a Cl,; Ad .., 

3.2 ~n1!!-1LL'U.1Tl~ '1'1(11!!-LJ Vlflnn1111in11~"l1-\ILLU1JflVl~tllJ 
- , J;' ft a ..,, ,d_ 41.1 A ~ .... 

3.3 1LT111 ::m 'U. tl \!11 LLfl :: -;i~tJ "l::ff-\ITI n11L j[J'\..l, j L,,.., flff11\1~171\11 LTl71::\!l'll mHllJ 
q 'II 

t~EJLLU\l ,,..,q~n11:JJm11~ 4 ~iu t~fori f1 1111 fTi11:JJ~1 fl 113JLii1h 'tlnM::n1::u1i.i,n11 
'II 

LLfl::m1ii1 'lt11i ';J~lh::H\lfl~1-ni. i.i,m1tJ1::Lflu~ fl n11L1tJuflf\ltt 
q 

3.4 Hf1\ILLU1J'Yl~Hfl1Jl~~ fli2J(lflTitJ1\ln11L1rJ i.i, L~tl\I Tl~una hf~tiV1TlLtti\lrllJ 
Ldtl\!11LLa::,,..,q~n112.1 t~tJfff1\ILU'ULL1JlJU1UrJ"l5itVJLatinVJCJU 4 i1L~tln ~1U1'1-.1, 40 -iia mru.'t'i 

n11Lifl::LLUULL~a::iiti ~tl n1nn~CJ\1Li 1 Tl::LL'\..l,'U. n1tl~V11e:ii.l.iVJtiULi 0 fl::LL'U.U 
'II 

3.5 il1 LLUU'Yl~~au1~~ai:JJq'Yl ntJ1.Jm1L1ai.i, L~e:i" "~una ~~f1\lifu1ia1-;i11rf 
~t11nM1ifl EJ1U ,,..,UTI~'111CU.1~11';J~tl1JLL~:: 1 ii El L~mL u :: L ~ EJU1 i.tJtJi'uiJj\ILLm°l.J 

q 

3.6 U1 LLUUfl~ ~EllJl~ ~rn i11(l'YlTitJ1\ln11L1au L~El\I Tl~una ~tJfutJ1\I LL~11 lf 
q 

~L ~a1-n1ru,j1u1i.i, 5 rhu ~j'J-;J HBUTl ru.111,,..,il1uf11111V11\I L i.JL dfl\!11t~tJ1 ii-nitfl11 3J 
'U ... q 
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a-aG1T1Gfe:hn::V111.Jia~1'11!lnu-;imh::~\1~m1L1£Ju1~iif11i\ILL~ o.5 ifultl 1G1mi1V1uG1mru.~ 
, 'II 

1 um1Vi-;i11ru.11 ifi::LL u u i.Jtl 

ti1imrnuifu1~1~Gl1\l m!l-;i~1h::a-.J~ 1iTl::Lmu +1 , 
ti1ia a-auif u 1GI 1aJ1~~1\lm!l'1~tl1::a-\I~ Li Tl:: LL uu -1 , 
ti1L3J LLUL-;J LiTl::LLUU O 

3. 7 tlfutl1.J LLnL'll LLuu 'YIGI ~au1~ ~G:i imrnnrn:im1L 1uu L ~a.J Ti ~urn~ , 
3.8 it1 LL1JlJ'YIG1a-aui'~n.rnimrnnYi1\lm1L1uu L~D\I Ti~un~ ~tlfutl1\I LL~11tl1i 

• 
n1Jil'm ~uwYi1aJ1 °lfn ~!I i1 tl ci1.Jfi L7£JitL daV11tt~1U3J1 LL~1 ,j1u 1\l. 22 TIU 1G1 £JL iT!::Lm \4 1 , 
Tl::LLUUITT'V\f1JiaitGlarnm LLG:i::Li 0 T!::LLU\l.ITT'V\fuiCJit~CJ1J~GI 

'II 

0 A ' I 10 0 

3.9 u1 t·rnm1'YIG1 ffCJ1J !111 LT111::'V\'V\1T111mn n\11 £J(p) LLG:i::T11CJ1U1';J';J1 Lmn(r) 

'1.18\1 LL1J1J'Yl Gl ffCJ1JlGl ~ G:i im1'Yl n'ti1.J n11L 7u u LUU 11 ui tl fi1 fl112J £J1 n~1 £J'll CJ\I i1 L~ CJn ii fi1 

1::'V\l1\I 0.20 n.J 0.80 fi1e'i1u1-;i,j1uunihi1i.JLL~ 0 .20 ifultltG1£JLiL'YIT1UT1 50% ~GlL~CJn 
imrn1J,j1u1u 30 iCJ"W1J11fi1T111 a..i mn~1r.iiifi1 0.41 - 0.64 LLG:i::fi1e'i1u1';J,j1Lmniifi1 

0.27 - 0.55 
o -... ...., -" 4Clll A d ..J: -... ~ 

3.10 ll.1LL1J1J'YIGl~Hl1J1~ mH~'3Jt'l'Ylli'Yl1\lnTdL WU L 7El\I m:mnG:i 'YITlGILG:i e:in';J1nm1 

'V\1T1113J £J1 n~1 £J m~:: e'i1u 1 ';J-;i1 LL u n LLGf 1il11 tl'V\1T1 nun 'W'll CJ \I LL u 1J'Yl Gl ~e:iu 1 Gl t-i ~ i!I CJ 'YI R"11 \I m1 • 
L1£Ju 11iifi1Tl112JL~tJ1iU'llCJ\ILL1J1J'YIGl fftl1J~1£Jn11 LiffGJ1 KR-20 'lltl\ITlLGI e:if 1°I!Tfoiu (Kuder 

'II 'II 

t t 4 "' I ..... 

- Richardson) "r'l1J11 fl1T1113JL "15CJlJU'lltl\ILL1J1J'YIGlffEl1JL 'Yl1n1J 0.81 

3. 11 ~GlW 2JWLL1J1J'YIGI ~CJ1J~ff2J1J1rnL Yi tlU1 ltl1 in1Jil'm1uun ~lJ i1 El ci1\I ~CJ 'ttl 
'II • 

4. uuu't1l9Hrnu-l~~113J'1f13J1'in 1~n1'a-A~i t~'i1::lf ii~1iu.ff uGle:iui.Jd 

4.1 ~m~1LCJnITT1-YiL~ t11iCJ\lrl1Jirr~f1.J LL1J1J'YIGl~B1JlGlTl113Jff13J11'1 L un11~G1 
A <' 
1LT111::'V\ 

- .. " "' 'CJ. ' ..... 1LT111::'V\T11111 ffll'WUli 1L T111::'V\'VI ~nm1 

4 .3 a-f1\ILL1J1J'YIV1 ~tl1JlGlT1112J ff12J11fl 1 Un11~VllLT111::i-f LUULL1J1JU7il'EJ-irii.vi 

L~amrnu 4 i1L~an -;i1u1u 30 °liCJ Lnm'tfm11if1::LmitLL~a::ia ~e:i ti1nn~e:i.J1i 1 T!::Lmu 
'II 

ti1~viV11a13Jvia1JLi o Tl::Lmu 

4.4 il1 LLU1J'YIV1 ffCJui'viT11111ff111Tn11 unT1~vii LT111::i.f it ff11\liu 1 i CJT'111rf 

ittJ1n~1itw1it Y-1unw';J11ru.1Gl11';J fftiULL~:: 1 ii mffumm:: L Yi ml11tltlfutl1-rnn1'll , 
4 .5 it 1u1J u fl GI ff CJ u1viT!11lJff1111·rn1un11~GI1LTl11 ::i.f ~ti f u ti 1.JLL~1 , 

1i~L~EJ1-n1ru'11u1u 5 rhu VJ11';JfftJ1JT1 m111Y-1~1uT11111Gi1.JL-n\IL dm.n t~w1ii-iritf11111 
'II " , 

fftlV1Tl~ti,n::V111.J°lia~1n111 nuT1113J ff13J11n 1 um1~Gli L T111::i.f~iif11i\I LL~ o.5 iu i.tltG1 EJ 

n1'V\UG1Ln ru.'Yl1 um1~';111!U.1 L iTi::LL u ui.JU 
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n1iti~tllJ~Ul~L~~j.Jmm-rnm1L~tJuf 1iT1::LLUU +1 
'II 

n1iti~tllJ~Ul~La.iL~~j\J~13J~~n1jL1£mf Lifl::LLUU -1 
'IJ 

n1'ta.iuuh Lifl::LLUU 0 

4 .6 tHinh.J LLnL"llLLUUYl~a'tJU1~Tl113J ITT3J11C11 un1j~~1LTl1'1::~ , 
4. 7 '\.i.1 LLUU'Yl~a'u1.J1~Tl111J~11J11C1 l Un11'?1~lLTl1'1::~ ~ufrn.h.JLL~1 LULinu , 

um7tJu~L3.iL-rlnrl3JGl1tlci1.J -;i1u1u 22 T1UL~tJLiTl::LLUU 1 T1::LLUU~1Vifuiu~~t11.JC1n LL~::1i 
, 'II 

0 -., .., .al A 

0 Tl::LLUUITTVi71J"lltlYl~€llJi:-J~ 

4.8 ii.1mm11rt~~au 3J1lLfl71::~Vi1fl113J ti1n~1 t.J (p) u~::Ti181u1,-i'11 LL un(r) 

"lltl.JLL1J1JYl~Hrn1Jl~Tl111JITT1J17C11 Un11~~1Lfl11::~ Lih1.11£Jit1 Ti1fl111J tnn~1 tJ"lltl.JGl1L~unjj 

fl11::Wi1.J 0.20 n.J 0.80 Ti1a1u1,-i-;i1LLUnjjf'i1:.JLL~ 0.20 ifuLUL~t11iLrtTl\tfl 50% ~~LL~fln 
iti~EJu-;i1u1u 20 iti 'W1Ji1Ti1fl111JtJ1n~1t1jjTi1 0.32 - 0.73 LL~::Ti1D1U1'1'11LLUn~~h 

0.27 - 0.64 

4.9 ii.1 LL1J1JYI~ ~tllJ~~~ L~ an,-i1 n nTrn1fl113J tJ1 n~1 ti LL~::81u 1'1-;i1 LLUnLL~1 

ii.1 'tuVi1" m111-w"ll ti.J LLU1Jrt~ ~t1ui~T11111 ~1 m1n \ um1~'111 L T111::~ i1 jjfi1Yi11 m ~miu"ll ti\! , 
LL1J1J'Yl'il ~tl1J ~1tin111 i~~1 KR-20 

'II 

LLuurt'il~arn rhnu o.83 

4 . 1o,)'ii~11 vfLLuurt'il ~au1'11Yi1111~11117n1 un11~~1 LT111::~~ ~11u1rnL vJ a 
'II 

~ ., 
n1"iLn'lJ"i1U"f'l3J°ll v 3J a ... 

i:-J'iit1 't~~1L it unTnnu11u1111ii a11~i.JU 
'II 'II 

1. i:-J'i,)tJ L~Yi1Vi U\! ff ti n.J tr D1U 1 t1n11h.JL7au Lfln n:: L fi t11l1Yl tl1 ~ti Bl LJ) mij tl.J 
'II 'II 

~-wu1 i.:JVil~~-wu7 L~t1"llt1t1unn~1um1'Yi1iiti 
• 1 • ., 

2. LLti.Jum1aun~3Ji1t1ci1.,:iLuu 2 n~3J nrl3Jrt'il~t1'1~L~fun11i'iln11L7aui'LLU1J1n , , , 'II :.J 

1lmm7L1t1uf 1 .ffu -;i1u1u 24 flu LL~::n~3JT111JT13J~'t~fum1i'lln11L1t1ufLL1J1Jun~ -;i1u1u 
'II , , 'II 

10 TIU 

3. th n17Yt'il fniunauL1tiiu)uum 1t1un ~3Jrt~a u.J LLa::n rl 11T11uT12..1~1 t1 LT11ti.Jjj ti , , , 
"ll''il L~ tJ1rlU ~ti LLlJU'Yl'il ~tl1J1 .... 'ili:-Jf~ im)'YIUtJ1.Jn11L1t1ULL~::LL1JlJYl'il a-au1'11Tl112J ITT2J11C11 Un11 , 
.. .. 6' 
Tl'il1LT111::Vi 

4. i:-J'iit1 ~1LUun111l'lln11L1t1u 11 in rlirn'il a ti\! LL ~ ::n ~ 2..1T111Jfl3J 1~ £JL iLLi:-Jun11 
'II 'II , , , 

'"° A .,,..- "' .J' 1 .... .., d .., "" -.... A t.I ~ 
'1'iln11L7tlU1Yl~11.J"llU n~2J'Yl'il~tl.JL'ltlU~13JLLi:-JUnl"j'1'iln11L1tlU1LL1JlJ1n1Jn1m7L1tJU1 7 "llU 

'II , 'IJ :.J 'IJ 

~1Un~2JTl11JTl2JL1t1u~12JLLi:-JUm1i'ilm"jL1£Jui'LLlJUUn~ 
, , 'II 
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' ' d 0 A CV A "" .... a ... .do .,, ~"' 

5. L3HlVl1L u un11'1vinTlL 1rm w11uvi1murnn11'111m11L 1rm 1rm1V1uVILLa1 ~n'1 t1 
'IJ 'IJ 'IJ ., ' OA ""A ""d ._.. f ... dd d ._,ct 

vi1mum1'YlvitrnuVta\IL 1t1unuum 1t1u'Yl\l~u·ma11 vi1mY11u\1:1J a-n111L111 t11nu mi LLUU'Yllll ~eiu 
q q 

i'VI ~rn imrn nrn\I n11L 1 t1uLLfl:: LL uu'Yl111 ~aui'111Y11111~11111n 1um1~1111 L '111::\f 

6. Vl11'1 ~rn n11l'1Vlfftl1.J LLtl::U1fl::LLU u rii.lli mi Lf111::rfL vt f.l'Yl VlfftllJ ff3J3J&i ~11-b ... 

.... .. " 
n1 ")1 L~ ")1::'Vl~u3.J~ ... 

t.c..-.,. o A A ft.,- A.... .... .J' 
~1'1 t1Vl1LU Un1d1Lf111::V\'lltl3Ja'llti\ln111'1 ti Vl\l'\.l. 
'IJ 'IJ 

1. iLm1::rfLtl1t1rnYit1u~aim1'YlntJ1\lm1L1riui-n1~~n~ L~u\I Tl~una iia\lit'm1au 

.ffmr1rn11~m~ntl~ 5 ~'lllifum1,Jvim1L1t1ufLLuui'n,Jn1n11L1t1uf 7 iJ~u riauL1auLLfl::Vla\I 
'IJ :.J 'IJ 

L1£.Ju l Lfl11::,,f f1:: LL'\.!, '\.I. LU~ tJ 1111tJ1 in11l'1Vl ~tl1Jf1113J LLVI nlli1\11::Vti1\1Tl1 LU~ ari n~11i1 u ci1\I 
q 

........ f;'o.,, d .d A CV "' 

~11 '\Al u1mu ('W11nt fln'11~u::, 2555, v.u1149) 

2. iLm1::rfLtl1arnYimrnai11q'Ylnn1\lm1L1aui-n1~~n~ L~B\I Tl~una 'llu\lit'm1t1u 

.ffu11"1ltJ3J~mflil~ 5 fiLClif1m11,Jvim1L1t1ufLLU1Jlfl,Jn1m1L1t1uf 7 ifu num1,Jvim1L1tJU f 
'IJ :.J 'IJ 'IJ 

LLlJUtln~LVl ti m1i L Tl11::rf Tl113J LLtl1tl11u i13J 

3. i Lfln::\{Ltl1arn Yi auf11111~11111n 1 um1~vii L '111::\f "ll a.Jit'rn1t1u.ff u3Tna11~m~n 
ufl 5 fiLllifun11,Jvim1L7t1ufLLU1Jlfl'1"n1m1L1t1tif 7 ifti neim1tJtiLLa::Vta\IL7t1ti 1Lf111::\{ 

'IJ :.J 'IJ 

Ti::LL ii ti Lu~ a 1vi a 'l im1Y1V1a-auY11111uvi nlii1\11::V1i1" T\1 tu~ arin ~ 11i1 ei ci1\I i11vrulfnu 
q 

4. 1Lm1::\{Lmarnfit1uf11111ff1m1n1i.im1~111itf111::rf "1Ju\lit'm1t1u.ffu3Trrt111~m~n 
iJ.yj 5 ri'tllifum1,J111n11L1aufLLU1Jlfl,)n1m1L1t1uf 7 ifu nun11,J111m1L1t1wfournJn~LVlt1 

'IJ :;..) 'IJ 'IJ 

m1i L Tl11::\{ Tl113J LL1.htldl '\.!. i13J 

i'fn~fi'l;lun1")1'1u 

ff ii~ ri'l 'lJi. um 1i L m1::rfiei11 a ii i.J ii' 
'IJ 

' ., 
1.1 fi1Lu~a (mean) m1~1u1rn'11n~vi1i\lii. (Yfi1di. ~n'11Yllti::, 2555, V1'41137) 

'IJ 

' ... 
L3J8 

- LX 
X = -

N 

.J 
LL'Yl '\.!. fl:: LLU '\.!.LU a ti 

LL l'lti ~ tl113J'll tl\ITl::LLU '\.!. L ti"ll'Vl°ll Cl 3J fl 
q 'IJ ., 

N LL'Yl 'U. ,j1u1uici 11ti'Yl\IV1:1JC11 
'IJ 
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' I J::j • • 0 d 

1.2 ff1tl.L1Jtl~L1JtUJ1<;11!1tl. (standard dev1at1on)mu1m'11n~<i11 (vrnm 
ld.a. .... ... 

an'11~u::, 2555, V1u1 142) 

so = ~I(x xf 
N -1 

S.D. 

x 
x 
N 

' .... 
LL YIU ff1tl.L1J ti~ LUiti.!1<;11;j1it ... 

48 

A .J' ._, .... Ac' d 

2.1 n11Vl1T111iJ~1 ~ L '15~ L ittlVl1'11 El~ LL UUYI <;1 ~El U1<;1t:-1frn'i.JflYI1i'Y11~ m 1 L :Hrn 

LLa::LLU1JYl<il~tlUl<ilT111iJITT3.111!11 itn11~<ili Lm1::i-f '11 n~"l!Ufl11i.J fftl<ilfl~ El~ 
d dA "" .., 

(V'l11m an'11~m::, 2555, VIU1 110) 

' ... 
L3.J El IOC 

R 

IOC =IR 
N 

LL'YIU fl::LL ti. it'll El~efL ~tl1'151tlJLL~fl::~m1 Wn mf it 
'IJ ., 

LL YIU t:-ia113.J'll tl~Tl::LL U it'll ti~ efL ~t11"151ru1 Wn mf U 
'IJ ., 

LL'Ylit lii1u 1 uefL ~t11'151 ru~1 ifl:: LL it it 1 wiJ mf it 
'IJ ., 

2.2 n11fi1it1mV1 1~1u1'1'11Lmn (r) ua::Ti113.Jt11n~1t1 (p) 'l.IEl~LLUUYl<;lffElU 

l<;l ~a ~i.1 fl'Yl TI'Yi1~ n11L 1t1uLLa:: LL uul'l <i1 ~EJu1<il '1113.J ~13.J11n 1 um1~<i11 L Ti11::i{ 

(V'111rn ~n'11~u::, 2555, V1u1111 - 118) 

H-L 
r =--

r 

H 

L 

LL'Ylit 

LLYlit 

N 
H 

'11it1itflitLitn~i.i~~~<iltlUCln 
q 'IJ 'IJ 

lii1U1UTlULUn~i.J~1~<i1ElU!1n 
• 'IJ 
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p 

H 

L 

N 

H-L 
p = --

N 

LLYltt ~1Yl113Jtnn~1LJ"lltJ\limHJU 

LLYltt '11tt1ttf'ltt 1ttn~3J ff '1~~ auri n , ~ ~ 

LL Yltt '11tt1ttYiu1un~3J~1~~aurin , ~ 

~1tt1ttYIU ~'V13J~ 1 ttn~3Jff\j LLa::n~3J~1 , ~ , 

LLUlJYI~ ffEllJl ~ f1113Jff"l13J ff13J11'rl L Un11'~ ~1 LY111::l-f l~ LJL i ff~1 KR-20 
~ 

A ' ilL' d AA ..... t; 

1"1511~fftt (-w11rn amn~u::, 2555, 'Vltt1 113) 

r =-k [ 1- LPQ] 
u k-1 s 2 

LL YIU imJ1::~YITI~113J L ~El3J~U"ll tl\l LLlJlJYI~ ffEllJ 

k 

s2 
LLYIU '11u1uiE1~EllJ 

" LLYIU f1113JLLt.hth1Wl.J eJ\lYI:: LL tt U 113.Jrl\luUU 

UYIU i~~1U"l.JEl\lYIU'Yi1rin hm~a::iEI 
~ 

49 

p 

q LLYIU i~'1'1\.b"l.JEl\lf'lU'Yi1~~1uLL~a::iEl (q = 1 - p) 

3. ~il~fi1~n~nrnrn•rnu~3J3J Gi~1'" ... 
3.1 fftHi ~L °li'L tJ~ LJ 1JL fi LJ lJYI 113.J LL~ n ~1 \l"ll El\l ~1 Lu~ £J"ll fl\lYI:: LL U U~Hl i3J ()YI n .. 

'Yl1\lnTn1au"ll Ei\lun L1r.mn~:u'Yl~ a El\l mi::n~3JYl11J Yi3J 1~ a 1 im1ri~ ffflUYl111l LL~n~1\l1::V1i1'1 , , , 
I ,A - ' ..... f Q,,I "" "fV d ,d4a. ..... 

Yl1Luaarina:u~1Eltn\lff:U'WU1mu(t - test for dependent samples) ('W11rn am:n~u::, 2555, , 
V1lt1 149) 

t= 
:Lo 

,d = N - 1 

Nl:D
2 - (Io)2 

f 

N -1 

.d 
~1 t - test L3J El LL 'Yl 'U. 

D Lb 'Yltt Yl11:U LL~ n~1\l"ll El.JYl::LL tt im~a::~ 
~ 

N 
. ., 

"' LL'Yl\.b ~1u1t.mnnm.1. 
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3.2 m1Ltl1t1mih.Jrn .. mii.1ql1rr"Yi1-inTn1t1u m:1::Y1113Jff1m1ri 1 um1~~1 LY111::~ 
r\amu:i ::Vli-i L1t1wl.I a-i n~m-1~ ~ B\ILLi;i::n ~ 1JYl11JYl1J 1~ t1 m11 Lffn::~Y11111u1htl11u i111i-id 

q ' ' 

(~tyL1t1-i "l.1'11~~iJ. 2533, ·wu1 188-191) 

3.2.1 iLY111::~Y111mLtl1tl11w1rn-i'11m.hi13J 1~t1~1u1rnV11~~1111"l.la-i 

trn~h.,irh;\l~B\I (sum of square) "l.IB\1'11LLtl1i11J L~ur\ ~~113J"l.IB\l~~'ih\lihi-ifft:l\11111 

( ss1 ) ~~113J"l.ltJ\lm1~h-iri1~-iffe:i-i1::V1i1-in~1J ( ssb ) LL~::~~111J"l.IEl·rn~'ih\lri1i-iffEJ\I 
x ' x 

1nt11un~1J (SSw ) 
' x 

3.2.2 lL'111::~'1113JLL1.bth1'U."JJtl\li1LLth'il11J L~tlfhtt1CU.'V\1~~111J"l.1El\I 

~~'ihMhi-iffB\l"llti\li1LL1h'in3J i.~LLr\ mn111"lltJ\lm1Gi1-iri1i-ifftJ\11111 ( ss1 ) ~~1111'1.ltJ\I y 

m:iGi1-iri1i-ifftJ\11::V1i1-imi11 ( ssb ) Lrn::m:i1111"lltJ\l~~Gi1-iri1i\l~tl\lll1r.11 un~1J ( ssw ) 
' y ' y 

(LLYr) 2 

. • J 
SS = ~ ~ Y.~ - ---'J- ' -

ly 4'4' IJ N 
J I 

I(IYr> 2 (LL\i> 2 
. . J . . 

ssbv = J ' _1 - '--
n N 

L(LYr) 2 
. . J 

SS = ~~Y.~--J_• __ 
Wy 4'4' ~ n 

J I 

1~ t1~1tt 1rn 'V\1 ~~113J"ll e:i-i~~YI rn 1::V111-i i1 LLtl1i13Jnu'11LLtJ1~13J l~LLr\ ~a1111"l1EJ\l~aY1 cu.1111 
~ ~ 

(SS1 ) ~a1 13J"llt1\l~~Yirn1::V111·rn~11 (SSb ) LLa::~a113J'lJB\l~~Yirn111t11un~11 xv ~ q xv ~ ' 

(SSwxv) 
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n N 

L(LXr )(LYi.) . . I . I 

ss = """" x.y. - ' , ' Wxy ~~ IJ IJ n 
J I 
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3.2.4 ~1'\-t 1 ntYi1 t-1 i>'l11aJ°lJ tl.\I t-1 i>'l ~1\ltl1 fl..,\l CHl.\l°lJ tl.\I ~..,1 LLth~111J 'Vla.\11.Jfu 

~1r.Ji1LL111i111 (adjusted sum of square) L~LLn t.1fl111l'ilfl.\lt.lfl~1.\ln1a.\Jt{tl.\1111l'Vli\ltlfu~1r.J 

i1LLtl1i111 ( ss; ) t.1~111J°1Jfl.\lt.lfl~1\lri1i.\l~tl.\11::'Vli1.\lmi11V1a.\ltlfu~1 r.Ji1LLtl1i111 (SS~ ) 
y ~ y 

LLfl::t.lfl711J°lJfl.\lt.li>'l~1.\lri1i.\l~fl.\lf11 r.Jli-tn~m~a\lufu~1 r.Ji1LLthi111 (SS~ ) , y 

' 
Liifl 

1 ss1 =ss1 y y 

(SSt )2 
XY 

ss1 = ss1 
- ss1 

by !y Wy 

(SS )2 

ss1 = ss - wxv 
Wy Wy SS 

Wx 

~1LLth~~n:: (adjusted treatment group means) ~13.JffaJn11 

. • LaJ tl 

- 1 - - -
Y ·j = Y.i -byx(X.i - X .. ) 

- 1 
y ·j 

... 
Tlfl 

... 
Tl tl 
... 
Tltl 

1.JfrnhLLit1 

~1LU~r.J°lJu.Ji1utl1~111iiti\ln~11 j , 
Tl1LU~r.J°lJu\li1LLtl1i11l°lJCl\lm~J.J j , 
Ti1Lu~mZ\l'Vl1l~°lJfl\li1LLU1i111 
i11t11::~l1nn11ri~rifl r.J ~.\IV111~'11n~~,. 

'IJ 
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SS 
b = Wxy 

YX SS 
Wx 

II(xii -x .. )(Yii - Y .. ) 
j i 

bvx = ---------
LL(Xij -x . .)2 

j i 

c 

J 

N 

MS' 
F = ~y "' FJ-1 N-J-c (1 - a ) 

MS ' 
Wy 

LLYl\.b '11\.b 1\.b~1 LLthfnJ 

LL 'YI \.b '11\.b1\.bn~3J 
q 

MS' 
by 

LL 'Yl\.b f111mL1J:11h1in::~i1.\ln~:u 

MS' Wy 

a 

, 
LL 'Yl\.b m13J LL1hth1\.bll1ti1 un ~:u , 
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,,: 
'lJ'YI 'YI 4 

1 um1~m!f1L tl1am ii arn..iai11t)'Yln'Yi1.m11L1EJttLrn::ffn11a-11111ri 1 um1~~1 LT111::i{ 

"lJu·ni'm1EJwifmTtiEJ11~nl!l-1il~ 5 iinYl~nlf 3 L~El\I TJ~una ~t~fun11i~m1L1aui'LL1J1J 
'IJ 

f ni'mm1L 1r.itt f 7 .ff u nu n11';) .... ~n11L1EJit. i'LLUUU n~ ~1,}EJ L~\t1La'ttm.rnm1iL'111::\{,JEl1Jn 
;.J 'IJ 'IJ 'IJ 'IJ 

., " 
Lllwilu~rnu i\lu 

1. iruinMrn~1ir1um1iL'111::\{iimJ~ 
... 'IJ 

2. ~1imf u~rnu 1 um1i LT111::\{ii El 11 a 
'IJ 

._.. ..... c'a') ~ A '~ 
arua n'tf-m.YI L~ L~n11·n~11::vt"llv3Ja 

u ~ 

~1i'at~n1'Vlu~f11111V1111aiia.JiruinMmffimum1iLT111::\{iiu11~ i"ii' 
'IJ ... 'IJ 

x 
S.D. 

n 

' ' ... LL'Yl'U. mmaa 

0 ...... 

LL'Yl'u. ';)1U1UUnL1EJ'U. 

LL'Ylit. ~1a'ii~ t ~1iLtl1r.imfiau~1m~a"lJu\la'u\lna111.h::-n1n-~ , 
P - value LL'Yl it. ~1'1111J'\.i.1';l::LU'U.UElEJ~a'~ ~-;i::tlfiLa'tia'1llJ~~1it.'Vlin1na1~ , :.J .... 

SS 

df 

MS 

a'3J11?i~1umt'n~Lilw;i~\I 1~ EJ~1u 1rnm';l1n~1i'1Ln~~t~m .... 

-;i1niiu3J~ 1 ui1u ti1'1~ Lnu11u111J111 
'IJ 

" LL'Yltt degree of freedom fiaittLL~\11'1113JLU'U.fla'1:: 
d I d 0 -LL'Yltt mean square '1El'11LUnEJEJnmci'1a'El\I 

o Q..I ,!j ') A 'V 
a1~tJ°l.llW1 u'" mn111L~11::w11uaJa 

~ 

1 . n 11Ltl1 EJ u L fi au ~a i 11 t) 'Yl n'ri 1 \I n 11L1 EJ u L ~a \I '1 ~ u n a ii El \I\!' nL 1 EJ u .ff u 

3J'JHJlJ~nM1 U~ 5 fiuUL1EJit.LLa::'Vli\IL1EJ'U.~L~fum1i~m1L1EJit.fLLtJ1Jfn,)mnTn1r.i-u.f 7 ifu 
'IJ ;.J 'IJ 

2. nTntJ1auLfiauc.rni11rrnn''Yl1\ln11L1EJ-u. L~El\I TJ~una "llu\IUnL1tt-u..ifu 

3J'mrn~n'l!f1 U~ 5 ~L~fum1i~m1L1t1ttfLLU1Jfn,}n1m1LlEJttf 7 .ffu num1,J~m1L1tt-u.f 
'IJ :.J 'II 'IJ 

LLUutln~ 

3. m1Ltl1amri EJ1J'1113JITT1l11fl 1um1~~iLm1::\{"lJt1\lum1t1u.ff u3TtiEJ1l~nM1i1~ 5 

ri uttL1auua::'VI i'1L1ttu ~t~fum1i'~ m1L1ttu ·fouu111in1m1L 1ttu f 7 "lJ~'U. 
'IJ :.J 'IJ 
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4. n-rrnJ1 urn Y1 m.JTrn11ITT1111!1 L um1~~iLTin::,,;-"llEhntm1uui\1.lTrru11~nH1i1~ 5 

~Lif1m11i~m1L1t1ufLLU1J-f nin1m1L1t1uf 7.ffu num1i~m1L1EJttfLL1JUUn~ 
'U ;.J 'U 'U 

"' t{ 'V 
mm Tl''l L ~ '11 ::'VI "l.I ti 3J a ... 

~1iu"li c;11L~um1L ~ittl ~ ~ m1i L Ti11::,,;-,Y a 11 ~~111 ~1 ~u.ff u~ e:iu 1 um11 L Ti11::~ 
'U 'U 

... .... .J' 
"lltlll~~\1\4 

'U 

... l&:t. a ._. d., .ct • • ., ' 

n1'l'Lu'ltim't11:.1u~a'13Jfl't1fi't11\ln1'lL ·n.1it. L~u\J ~~it.n a 'llu\Jitm~tiit.~iur fi t13J ~mt1iln 5 

rit1it.t~t.1it.tta :: 'Vl ~\J L~ t1it.~l~fun1 'l-;i""'~n1'lt~t1it.~uuu-lnin'ln1'lL~t1w~ 7 lit. ... ~ ... 
n11~n H1 Li.J1 m.J L Y1 uu C.J ai11q'Ylrrn1..:in11L1utt"ll t1..:iit'm 1uumi11'Yl~t'I t1..:i ~1iu Li 

, 'U 

' ' ' A G' t .cil -,a I Id 

1 Lff'n::~V\1fl1LU~EJ ( x ) fl1L1JEJ\IL1.Jtl.1J1~1!1\4 (S.D.) LL~::'Yl~f\'EltJTl111JLL~n~1\l"lltl\ITl1LU~EJ 

"lJ a..:iTi::LL u un Elti.LL~::~ i..:i L 1uu Yii.ii'um1i~ m1L 1uu f LLuu1 £Jin1n11L1uu f 7 .ff u i.J11n!J C.Jt'I 

~\1~111\1 3 

~111-l 3 ~"' n11 L i.J1 EJ u L Y1 EJ u C.J ~ i11 ()YI t'Yl1..:1n11L1 uu L ~a ..:i Ti ~ti. n ~ "lJ a..:i it nL 1 u wff u 

aJliEJ1l~nH1Uyj 5 rlBUL1EJULL~::~i..:iL1m.1.Yii.~fum1i~m1L1EJttfLL1.J1.Jliji'n1m1 
., ... ... .... 

L1EJ\41 7 "lJ\4 
'U 

' ... nm.tL1EJU 

' 

n 

24 

24 

x 
11.92 

18.62 

S.D. 

2.98 

3.05 

p-value 
. 

20.88 .000 

iiuu~1'1ruY11..:1f\'i1~rb::~u .05 
" 

' ' I I .ciil -.,.. Q .cil I -.,.. -=-
111nm11..:1 3 LLf\'~..:111Ti1LUt'IEJ"llB\IT1::Lm UC.J~ff1l()'Ylli'Yl1..:inTn wunauLrn::~~\IL 1uu 

Yii.~fum1i~m1L1uui'LLuu1nin1m1L1uuf 7 .ffu LL~n~1..:inumh..:iiiitm~1iru'Yl 1..:1f\'ii ~Yi 
~ ~ 4\J " 

1::iu .05 1~ u~1m~ EJ"ll a..:iTi::LL u um~ i11q'YlfiYrn1m1L1£Ju ~ i..:i L1uu~..:i ni1n auL 1uu 
'U 

01'l LU~tlU L fl t.11J ~a i3J fl't1~'t11\J 01'H~tl'M. L~tl\l ~~it.na ~rn\litm~t.1it.i'it.3J fit! 3J~ O'tt1tl~ 
5 ~1~fUfl1'l'1{;lfl1 'lL~t1U1LLU1J'l1lin'l01'lL~t1it.1' 7 i'it. tl'U01'li~n1'lL~tlit.1LL'U'Utln~ 

~ ~ ~ ~ 

1 um1~nH1 Li.J1urn Yi £Ju C.J~ i 11q'Ylrrn1..:im1L1£Jwll a..:iitm1uwff ulTnu11~nH1uri 5 

11..:1 L1uu LTln n::L Y1EJ 3Jl 'Yl u1 iu 1::~i1 \I n ~3-J'Yl~ ~ t1..:1 Yii.ifu m1i'~n11L1uu i'LLuu1 nin1m1 , 'U ;.J 

L1£Jti.f 7 .ffu nun~11Tl1U Tl3JyjL~fom1i~m1Ll£JUi'LLl.JUUn~ ~111""'t1L~Lim11Lffl1::,,,Tl111J 
'U , , 'U 'U 
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LL1h1h1u 111.1 1~ ti 1 iT1::LL u utrn imrnlirn.JnTn1 tJ'l-tr1 tJit.L ~tJ u"1l tJ.Jrnh.1 ~1 tJ ti1.JJ\I ~tl \I Ltlu~1 , 
LL1hi11.1 th1nn~~~\1~1TI\I 4 

~111\1 4 e-rnn11iLT111::~T111mL1Jnh1ui11.1"1.ltJ\lt:·rni11q'Yln'Yi1.Jn11L1t1u L~ch'l Ti~um:i "1ltl\I 

um~t1u.ffu3Tl5t11.lftn1!f1il~ 5 ~L~fum1'1""~n11L1tiufLLuu1n'1n1n11L~£Juf 7 ifu 
'IJ ~ 'IJ 

num1'1~nTn1t1ufLLUUUn&i 
'IJ 

SS df 

158.33 1 

20.54 1 

111t1'lumi11 107.79 31 , 
298.00 33 

MS 

158.33 

20.54 

3.48 

F p-value 

45.53* 0.00 

5.91* 0.02 

..... A' Id .... I/ill I /Id. .... 0 V A A d 6...-

Tl::LL UUt.l~~3J{j'Yll5'Yl1\ln11L 1tJUVl~\lb 1tJUtltJ1\111UtJ~1Tlq)'Y11\l~Cl~'Yl1::~1J .05 (F = 45.53) 

Lrn::Tl::LL U Ut.i~i3J t']'Ylli'Yi1\I n11L ~tJWJJ tl\IUn L1tJ U ~L~f 1Jn11'1~ n11L 1uu fLLU1Jl n,Jn-m11L1 tl'U. f 
'IJ :.J 'IJ 

7 .ffu rll.JUnL1£JU~L~fum1i~n11L1tiufauuun~LL~n~1\lrl'l.l.tlLJ1'1ih!tJ~lfllli'Yl1\l~n~~ 
'IJ ~ 

1::~1.J .05 (F = 5.91) Lrlmt1Tl::LLU'\.tt.i~i1.1q'YITI;,1\ln11L1tJUrltJUL1uu'lun~11i1flti1\IJ\la-fl\I , 
m1id]ui1mhi111i\1'1::L~u't~-;nn~hLt1.~tJ"l.ltJ\ln~a.ii1tJti1'1'luLL~~::n~1J~LL~~\IL1'1u~1TI\I 5 , , 

~111\1 5 t·H'li11qY1n'11.Jni-n1t1u L~tl\I T1~um1 "1ltl\lum1uwffu3Tl5t11J~n1!f1fl~ 5 ~1~fu 
m1,J~m1L1t1ufLLl.Jl.Jln'1n1m1L1t1uf 7 .ffu num1'1~n11L1£JttfLLl.Jl.JUn~ 

'IJ :.J 'IJ 'IJ 

x 

mi1JT11l.JT11J 11 .40 , , 

S.D. 

2.98 

2.22 

x 
18.63 

16.50 

S.D. 

3.05 

2.42 

18.50 

16.79 

~~Lilwi'ami:: 

('11n 30 fl::LLUU) 

61.67 

55.97 

'11n~111\I 5 LL~~,:ii1 r\auL1t1unti1J~L~fum1i'vm11L1tiwfouu1n'1n1m1L1£Juf 7 
• 'IJ :.J 'IJ 

.ff u ij~1 LU~ tJ"1l ti\ITl::LL u u~~ i11qY1n'11,:inTn1 t1u~,:ini1mi11~1~fu'1~ m1L1EJu ·fouuun~ 
'IJ • 'IJ 

LL~ ::VI a\1"11nYhn11'YI~~ CJ\! nun fl 11i1 a ti1.JJ\I ~Cl\! mi 1JU~1 L~lt1~1LU~ tJ"1lB\lfl::LL U um~ i1J t']YlTI .. , . 
'Yl1.Jm1L1EJuri auL1EJu"1l a.Jna11i1a cl1_.,J.., ~a..,rnimnL ilui1 LLu1i111 L ~a 1 irt um1ufu , . 
~1 LU~ tl"l.I tl\ITl::LL 'U. u~~ i11q'Ylufi1\I n11L 1tJUVI a\I L 1uu ~ ~U11nlJi1n~11'Y1~~ Eh'l~L~fu n11 
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.... 4 t,.i 6..- "' .::ii t.I ~ ~ I .d L# AC' -=iii I 

'1~nTH 'HJU 1LLU1J1n'1ffm11L1£JU1 7 "Im l.JTl1LU~ tl"l.18,rn:LL ti. U~fHUIC1Yllil11"n11L 1tltl.tl"n11 
'lJ ;.J 'lJ 'lJ 

n ~ l.JY111JY1 l.J~L~fu'1~ n11L 1 tJtl. i'LL1J1J tJn ~ 1~ t1Tl1 LU~ tl"ll a"YJ:LL u ti. VI i-3 L1t1t1. ~L~fu m1tJf u 
, , 'lJ 

LL~1"l.18'3n~ l.ll'l~~a"~L~fum1'1~m1L1£Jt1.fLL1J1Jl n'1mm1L1t1t1. f 7 if u LL~::n~l.IY111JYll.l~ 
, 'lJ ;.J 'lJ , , 

1~fu'1~m1L1£JufuurnJn~ ~a 18.50 YJ:Lmu LL~: 16.79 vi:Lmti. ~~Lilui'at1~:L'rhnu 
'lJ 

61 .67 LL~: 55.97 'il 1 l.1~1~1J 

. ~ n tllt.L~!Jlt.Lrn::\11~\IL~tllt.fll~ftJ n1');){9l n1')L1til4>~U1JtJ1n;) n')n1')L1tJW~ 71i'l4> 
u ~ ~ 

1 unT'I~m~n Lll1t1rn Yi t1uYJ1111~11111ri1 um1~~1 L~rn:~"l.I a-3un L 1£Jun ~lJYI~~ El\l , 
~1'1t1l~l Lffn::~V11T\1m~t1 (X) T\1 Lrlt1"L1JUl.11'il1~1U (S.D.) LL ~:'Yl~a'El1JY111l.JLL'ilmi1.J"l.lt:l\I 
'lJ d 

Tl1LU~ tl"l.18\IYJ::LL ti. UT) 8tl.LL~::VI i-3L1tJti. ~l~fun11'1~n1'H 1tJU fU1J1Jl n-;ln1n11L 1t1u f 7 .ff u 
'lJ ;.J \I 

th1nlJ~~~"~111.J 6 

'il111\I 6 ~~m1Lll1auL Yi m.Jvi11l.l~1111w 1 unT~-~~1Lff11::~"11EJ.Jum1awfft1.iTTit1ii~m~nil~ 5 

ri ElUL 1t1ULL~::V1i.JL1£Jt1. ~L~fu m1'1~ n11L 7t1t1. i'LL1J1Jl nin1m 1L1tJU f 7 .ff ti. 
'lJ ;.J 'lJ 

' "' nt:l'UL1£JU 

n 

24 

24 

x 
8.71 

14.25 

S.D. 

2.20 

2.91 

15.35 

p-value 

.00 

'11n~111\I 6 LLt{~\li1Tl1LU~ tJ"lltl-3Yl:Lm UY111l.1~1l.111fl 1 un11~~1 LY111::~ ri e:JULL~: 
VI a-3L1t1t1. ~l~fu m1-;l~ n11L 1t1U fLLUUl n,)mm1L 1tJU f 7 .ff ti. LL'iln~1\lrltl.8 ci1-35'.iUt1 ~1Tl Ull'l1\I 

~ w ~ ~ 

~tl~~,-:~U .05 1~ tJTl1 LU~ tl"ll8'3T1:LL ti. ti.~~ i11 ClYI fil,1\1n11L1tJti. VI tf.J L 1ati.~\I ni1rl8UL 1t1U 
'lJ 

' ~ 

fil~ftJ n1');){9l nT'H~ tllt.~LLtJtJ-f n;) n')n1')L~tJW~ 71i'l4> OlJ n1');)~ n1')L~tl"~Ll1J1Jtl n~ 
v ~ ~ ~ 

1 t1.m1~nM1 Lll7t1u L fi £J1JY11111~111Trn1 Un11~~1LT111::~"1.18-3it'n L1t1t1..ffuiJtitJ1l~nM1 
fl~ 5 1:w;i1\ln~l.l'Yl~~tl\l~L~fum1'1~m1L1t1ui'LL1JtJln'1n1m1L1t1uf 7 "ll~U nun~l.l 

, 'lJ ;.J 'lJ , 

'111JT1lJ~L~fu m1'1~ n11L 1t1u fLLUulln~ m'1t1 L~L im11 LT111:~ '111l.ILLU1ll11tl. 1111 1~ tJ Li 
, 'lJ 'lJ 

'1::LL ti. uvi1111~11111ri1 un11~ ~iLYi 11 ::~ ri tiUL 1 tJU"l.I El-3n~1l ~1 El li1.Jl'l~\l ~El-3 Lllu~1 LL1.J1i1 l.J , 
1h1nlJ~~~..i'il111\l 7 
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~1¥h'l 7 1~ .. mm11Lvrn::~Tl113JLL1h1h1td13J"lJEl\ITl113Ja'1m1ri'lu.m1~~1LTl11::~irn\lum1au 

.ffu.3J1rn3J~m~nil~ 5 ~L~fum1i~m1L1£Jt1.fLLU1.J'lni'n1n1·n1at1.f 7 .ffu rlUn11 
'\J ;.J '\J 

i~nT'H 1£Ju. i'LLUUtln ~ 
'\J 

LL Vi ~\l"l.ICJ\lff'll"LLthtlnu SS df MS F p-value 

mi"ITTm1n lum1~qiitm1::~riEl\.l.L1tm 170.44 1 170.44 60.01* .000 

m1iqim1t~tJuf 17.68 1 17.69 6.23* .018 '\J 

mtJlun~" 88.06 31 2.84 
' 

1·rn 294.24 33 
•.c11 .... 0 .... -..c::r.d ..,, 
3.Jtl.tl ITTTl Il.l'Yl1\l~rl ~'Yl1::~1.J .05 ., 

Tl113JGl3J'4'unnUTl113J ITT3J11rl 'l Un11~ ~1 L Tl11::i{ ~ i\I L1 tJUEl tJ1\lijitrJ ~1T1 qj'Yl1\I a'n~~1::~u .05 

(F = 60.01) LL&=i::Tl113JITT3J11rl 1 um1~~1Lm1::i{"lJEl\IUnL1£m ~'1.~fum1i~m1L1auiLLUU1D 
in1n11L11'.J'l-ti' 7 .ff u. nuum11'.JU ~L~fum1,J~n11L ~!'.JU f LLtJUtJ n~ LL~n~1\lrl'U.El LJ1\lij 

'\J '\J 

uaITT'1t1J'Yl1\lffn~~1::~u .05 (F = 6.23) Ldmi1Tl::LLUUTl113Jff13JTrn'lum1~~iLwn::~ 
Ti ElUL 1au 1un~3J~1 a ti1\IJ\I t'frJ\I m 1 iL il u~1LLtl1i13J~~\I~::L~u1~~1 mh LU~ tJ°l.I El\I n ~ 3J~1 a tl1\I , , 
lULL~fl::n~3J~LLa'~\IL1lum11\I 8 , 

mTI\I a Tl113JITTm1ri'lum1~~iLm1::i{"llt1\lum1tm.ffu3Jrra3J~n~1il~ 5 ~'l~fum1i~m1 
L1aufLL'Liu1n'1n1m1L1tJuf 7 .ffu n~um1'1~m1L~l'.JufLL'lJUtln~ 

'\J ;.J '\J '\J 

x 
8.71 

8.10 

S.D. 

2.20 

2.02 

x 
14.25 

12.00 

S.D. 

2.91 

2.67 

~1m~l'.J~1~fu 
m1tJfULL~1 

15.06 

12.46 

~~LUWlEltJ~:: 

{111n 20 Tl::LL U U) 

75.30 

62.30 

-;nn~111\I 8 LLa'~\li1 nam1rrnn~~J'Yl~&=lEl\l~L~fum1i~m1L1aufLLU'lJ1nimm1 
, '\J ;.J 

L1au f 7 .ff u. ij ~1 LU~ tJ"lJ El\ITl::Lm t1.T11111a-1m1ri 'l t1.m1~ ~1LT111::i{ a'\I ni1n~3JTl1UTl3J~L~fu 
'\J '\J , , 

'1~m1L1£J'U. f LLUl.Jtln ~ LL&=i::~i\1111mi1m1'tl~&=l El\I nun~3J ~1 El LJ1\lyf\I a'rJ\lnlil3JLL~1 L~ii1~1LU~ tJ 
'\J , , 

"lJ El\I Tl::LL u. UTl113J ITT m1ri 'l u.m1~~1 Lm1::-J Ti El'U.L1a u "lJ El\I n ~ 3J i1 El ti1\lrf\I a-t:i\I n ~ 3J 3J1 L i1 u.i1 LLtl1 , , 
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1111 L~t:J h1um1tlfmi1Lu~EJ°llt1.:iT1::Lm'lun1iJa-1m1ci 1 um1~~iLT111::~V1i.:1L1uu mn.J~nn!J 
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~u f1111111} 't\ll~ 1.t.LU l!>~.t.LU11J~\~ 't\ll~ 1~ L~Urn't1.r.i~ 1~ L'G rr.tt.ll~ 1.t.LUL'L~gu.ll ft_@~ t:I ~ '11.~IT. 

n. I"! n. n. n. n. 
L £. 't\ll~ it.LULU }u,..C,111111k tt.ll~ 1.t.LU~~.t.LU 11}~\~ tt.ll~ i~ ~ \ qAL'~ £. tt.ll~ 1 ULll C3 rtLC,ij!J~t L'~L'.t. 11 

"' n. n, ,,. 
l!>Yitt.ll~ ,~~ t L~::~L'~ '11.ll~ 1~ L'C3 IT.l!>_!tl1 rt Llloh::~11_f rtLU~mu:tt.}1-11l1 L'G ~ ~~C3£rtLU~!JL'I! ~::~ 
t\ "' f\ .. 

!'t1.ll~ 1.t.LUrtttU~Y~ ... ~tLUlll!>l ~in~rtLU~L,f 1tLU!1::~,, L~ffi.(l,V11l!>~ L!-l-''t1.~~i tt.ll~,~~ tn~::w 

L'Gi't\l!>ll C,~~ .... 11Qf18 ~rn f 't1.ll~ 1.t.LU rtt.t.U~!Jl!>}tLUtt. trtt,~ 't1.C,~~'t1.ll~ 1U_!t 't1.~1 l!>,t1-L'L!l C3!-\ 
n. (j n. 

't1.,..IT.::~~11't1.t':l11L'Lt.!:.LU!J~l't1._!t n,..rr. L 11f'm£.'t1.ll~1tLUW} ,!-111111£.'t1.ll~itLUl!>}tLUUL~LfCL'C3'!;1 
,. ,.. ,.. ' 

11 ... ~L~rtLl!> L6"99 ::~rn L9'~9 11 ... uLµ.1::~1l8!'t1.IJ1l!>~ 't\'t1.11::loh 6L'9~ ::~11 nnii::loh 
n. .. .. n. ~ 

os·g ~ C3 ~ ~Uf1111111£. 't1.ll~ it.LU l!>~11J~i~rtl.~11U~rc~u::~rn tt.,..rr. L k 't1.ll ~ 1.t.LU.t.U ~lI J-111111 
' "' n. • 

k 't1.ll~ 1.t.LU l!>~t.LU f11,.l!>\~L'C3 ~ l!>U.rt ~ UL'G rr.c,~11111ruLU 11J~\~ tt.ll ~ 1L'~111. tt. tt. 11::lohL'(311.ll ~'l'.!1 L~ll l!>l 

~u11111111} nil~ 1.t.LU l!> ... ~11J~l~ft~ 11llohft ~ UL~UL'~'t1.ll~ 1.t.LU L'L~gu.llrc» ~t:l't1. 't1. 11::lohL'C3 IT.ll ~'l'.!1 L!' !: 
n. I"! n. • 

tt.,..rr. L ,f tt.ll~ 1.t.LUt.U}lI J-111111£. tt.ll~ it.LUl!>}tLUl1j.~\~L'C3 ~ l!>U.rt~U Lpi.tvrnC,~t.f1i1 (,,..l!>tt.Qill-t Lft ,. . 
L'G~L' ... U.L'L!l (3C,~ft~U't1. ttt.ll~ 1tt.C3!Jtt.fl~1t.LUL'LU.gu.llrt~~tm nii::lohL1;1.C3~1 ( ~6"9 = ::I) so· 11,..l!>::t 

"' ~ . "' n. 
~~gYL'LIA.fU ~~ ll_!t!:L'L!l C3't1.l1 L'L~U l!>11 ~U [1111111} 't1.fl~ it.LU l!>~.t.LU 11}~\!d-tt.ll ~ iU_!t11l! 't1._!T. l 
' ' " n. I"! n. 
£. tt.ll~ 1.t.LUW}lI ,!-111111} tt.ll~ 1!:.LU~~tLU flJ~k~ tt.fl~ 1 U_!tL'C3IT.'t\ll~1.t.LU L'L~gu.b rt» ~t:ltm 1i::ij::~11 

(£s·sv = .::1) so· nl!>::tu.~u~ c-Lu.fu l-'L£1l't1.rtL'Ll1 Gnnt, c-t:m '11.llt ir..Lunu.nu.llrtkrnt:1n n11::loh -~ ti' -..... 0 ..... tc::' I f:" ..... P" ,. ..... 

11U.!l't1.M.rt~ftL(,ijft't\.flt i't1.C3 U't\.fJ!:. itLUL'LIA..!lU.l.l ft~~l':l't1. ni1::loh LU1Mll ~(,!:.LU ~l':l so· 11l!>::tu. ..... )J ..... ..... f=:J' p> I fl:J' ,'Cf ..... I ..-0 'fo:;t' ..-0 'F' 
"' n. n. n. I"! n. 

~g£L'LU.fU,..ijL~fl_!t~L'L!lC3~Uf1111111!'t\fl~1.t.LU~~.t.LUL~UL'£ n,..rr. L }'t1.fl~1tLUtU}uJ.f111i1}tt.fl~1 
"' 

tLUl!>~tLUllJ~\~ S ~(:L-FtU~rtll.!l,,,rt't\j-tt.ll~ 1U_!tL'C3IT.'t1.fl~1.t.LUL'L~gu.ll ft_@~l':l 'l 
,. n. 1. 

~o· 11~::tu.~U£L'U.lfUijLllll't\rtL'LllC3 tt.fl.t. itt.C3 ULtu L'~tt.flt, L'~ll1. tt.llt. i.t.LUL'LU.!IU.u ft£ ~tm ..... f' WW' "'11' 0 ,.. ~ I tt:f I I P' ..-0 Ji:' ,flf;# ,.,, }::I' 

n. n. n. 
}1 u~ ~L.U.~ll Lt n t 3L 111111} tt.ll~ itLU.t.~L'LftL~£.ftLC,ijL\r1.::L~i f1~.t.LU't1.C,l1::t.ul1-t n~u 't1.ll~, 

.t.LUl!>~tLUl1~~i!d-S !H!LRU~ftl1Jl,.(t't1.,t1-'t1.fl~1U,!\ L~l1M~ (C3!ll!>~U.11 'lS9l) LJIU.M~M. tMLLJ~ I I " I 
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m1L1£JufLLUU~rna-1::~1T11111f 7 ifu a-\lni1mi11~L~i'um1i~ihinn11m1L1£Juf~111Tiiia 
'IJ 'IJ 'IJ , 'IJ 'IJ 

ffrnci1'11iu£J~1Ti'ru'Yl1\lffn~~1::iu .05 Lrn::-;nm.i~'11uiir.i"lla'1m7ff1 ffuu (2557) ~ui1 'IJ ., , 

~rnimrnntn\lnTn1£Ju iinw~mf L~a\I LLff\ILL~::l1~utJn1rn "lJt1\lum1£Ju~L1£Ju~1£J-n~ 
'IJ , 

fhin1111 m1L1£Ju fuuu ~rnITT::~1 m111f 7 .ff u ff \I ni1"lJ t1\lum1£Ju ~ L1£JuuuutJn~ie:i ci1\lii 
'\J '\J '\J 

u£JITTTi'w'Yl1\lffn~.Yh::iu .o5 ., 

3. T11111a-11111n 1 un11~~i LT111::\{"lJ t1\lum1£Ju.ff u3T1rn11~n1!!-1il~ 5 ~'1.~fu n11 
., 

Lot Cl t; 0,.... ..... #!I. .... <V ..... ,elf I I .el I 4d ..... 0 CV AA 

-;J~n11L 1£J'U.'HL1J1J1 n'\Jn'dn1'H 'dtJU d 7 °!Jib ~~hH WUff\ln11nam 1£.J'U.tl r.J1\llJ'U.tlff1'1IlJYl1\lffrl~ 
'IJ :.J 'IJ 'IJ ., 

~'l::iu .05 ~rnm1ii£JtJ11n!JtrnLiiudL iit1\l111nnTii~m1L1r.mfLLUUl!Jin1nTn1£Juf 7 .ffu 

Li'.Jum1i~ n-;i ffnll~ ((\l Lff~2.JTl112.Jff11111'1 L Un11~~i L '111::lf "lJ tl\I ~L 1£JU l~ £J ~L 1£JU L~1l n 
'\J 'IJ 

l1nM:: 1 un11~~iLT111::lf-;i1 n ~mum1rn L~ti\1111~1\I 'J Yln1~u~if u ~1t1-;i1 nm1tJ~u1im1 
Yl~~t1\I ~" ~L1£Ju i.m LT111::\{T11111~1'1ru i LT111::\{T11111 i11itruli1 LT111::\{~innT~ ~L 1£Juii 

'IJ ., '\J 

((iu i11JLLff~\1 '1111J~~ L ~'\.l, LL~::LL~mtJ ~ £JU'11111f1::~i1\I ~L1£JU~1 £Jnu th 1 ini1~~ ni1 
'\J '\J 

LLa'~\lernn LL~::ITTm1m1t1'1~1iuT11111~~ 't~t1 ci1\lnn.ra\lm111::ff2.J iim~trn Ln~m1L ~t111 fo.:i 
'IJ , 

'11111 fl~ ti ti1'1ii tJ1::~'Ylfi111~ 1111~\I ~1 m1nil1 ffl111fl.tJtJ1:: £Jn ~1 irt u iii mh::'111u 't~ -;i1 n 
'IJ '\J , 

inMm::n11i~ n-;i n112JLU~ 1tin1 ~1 i~L1£Ju L~~nM1~Uf'll1 tJ LJ1\I a ff'd:: ((,:i trn 1 i~L1£Jl4ii 
'\J 'IJ 

Tl112.JITT2J11t1 L Un11fi~iLTl11::if ff\lif u 6J1.:ifft1~mtt1.:1nU\11Uii£J"lJtl\ILL ii,,:i,Xa £J auTl::L U (2556, 
'IJ 

~U1 165) fi'V'lui1 um1rm~L.rfum1i~m1L1£Ju fl~ £JL i1tl LLUUn11fft1Ul n,Jn1n11fiu 
'IJ 'IJ :.J 

LITT::~1T1112.1f 7 .ff l4 i111nrn YlT1~T1~\ln11wn ih.i~i11ql'llitn.:im1L1au~i\IL7t1l4~.:ini1r\t1u 
'IJ 'IJ 

L1£Ju uci1\liiu£JITTTl G:J'Yl1.:Jffii~~1::iu .01 1~ £Jii t-i~im1Yllitn.:im1L1£Ju iri m~1a-~rff utrn:: 

81.20 a-\lni1mm'Yfft1£J~:: 80 
'IJ 

4. T1112.1ff1m1n 1 um1fi~iLT111::if"llt1\lum1£Ju.ffu~1rn11~n1!!-1l1~ 5 fl'1.~fum1 
i~ m1L 1£Ju fLLU u1 nimm1L1£J u f 7 .ff u ff .:i ni1 m1i~ m1L 1£Ju fLLuutJn ~El ci1\liiu£J ~1'1 ru 

'IJ :.J 'IJ 'IJ 'IJ ... 

r11\l~n~~1::¥iu .05 m::im1iim'iui1 T1::LmuT1112.1ITT1111n1l4m1~~iLT111::ifrit1uL1£Jl4ii 
T1112.1i11itrulfnuTi112.1 ITT1111n 'l um1~~1 LT111::if"' ~_, L1 £Jut1 ti1.:1 iiitu ~1'1 ru'Yl1.:1 ff ii ~Yl1::iu .05 ... . 

(F = 60.01) LL~::Tl111JITT1J11rl 1 um1~~iLT111::if"lJa.:iitm1£Jufi1~fun11i~m1L1£Juj'LLUUl!J 
in1n11L1£Juf 7 .ffu nuum1mliflL~fum1i~m1L1£JitfLLU1Jtln~LL~n~1.:JnUtlLJ1\lii 

'IJ 'IJ 

itr.1~1Ti'G:JYl1\lffn~Yl1::iu .o5 (F = 6.23) Lduit1T1::LmuT1112.1ITT1111n'lum1~~iLT111::lf 
r\ tll4L1tll4Ll4na11i1a LJ1\l~.:!fftl\11J1 L iLill4i1 LL1.J1i111~ui1 na 1JYl~ ~a\lrlL~fum1-;i"~n11 , , 
L1£JufLLU1Jl n,)n1n11L1t1U f 7 .ff u iifi1Lu~ £J"ll tl.:JTl::LLU UTl112.J ITT1J11t1 LUn11~~lL'111::lf ff\I 

'IJ ;w '\J 'IJ 

ni1na11T111JTl1lrlL~i'ui~m1L1t1l4fLLUUUn~L~tlTl1LU~[J"lJtl\lTl::LLUU~i.:iL1£Jl4YlL~fum1tlfu 
, , 'IJ 

LLi1"lJ u.:ina2.JYl~~tl\l~L~fum1i~m1L1£Ju fLLlJlJl n-;i"n1m1L1£Ju f 7 .ff u LL~::n~1JTl11JTl1J~ 
, 'IJ ::.I 'IJ , , 

L~i'ui~m1L1£JufLLuutln~ ~ti 15.06 Ti::LLtm LL~:: 12.46 Ti::Lmu ~~Lllufaa~::Lthnu 
'IJ 
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. ~ 
o -... A -... A:i v 4" v v 

75.30 LL~:: 62.30 'i111J~1~1J L'\-ttl\lv1n n11'<il~ n1'H"HJ'U. j"LL1JlJ1 fl-;) n-rn11L j[J'U, 1 7 "l.IU 
'lJ ~ 'lJ 

d:1um1i'~n-;in1·rn~ ~\I Lff13J"113Jff1lJ11t1 L 'U.n11~ ~1 Lm1::~"1.I €1\1 tfL1rm1~ tJ tfL 1tJ U '1.~11 nnmy:: 
'lJ 'lJ 

1um1~~1L"11::~-;i1nffmum1n! L~a.J,11~1" 'J ~nT1·rn~.ff uV11tJ-;i1nm1tJ~lJ°im1'Yl~~El" 
~.JtfL1au1~1L"11::~"116J~1~ru iLffn::~"116JilJvrwifiL"11::~V1~nm1 tfL1£Juii~1ui13J 

'lJ ~ 'lJ 

LLff~\1"1111~~L ~ULL~::LL~ mtl~ [JU"1111f1::w;h.JtfL1£Jui1 [JrlU ih 1i n~1fi~ n~1LL~~\lrrnn 
'lJ 'lJ 

LL~::~1m1m1tJ.J~1ilJ"111J~~t~mh~mn~a.Jmm::~lJ iiL'VIGH·rn Ln~m1L~tJ11fo""111.1fl~ 
'lJ • 'lJ 

El ci1'3 iith::~'Ylrrn1Yi 116J ~ ff1m1nit1"1111fl.tltl1:: unG"IL '151 u ifi~tl1::'111 u '1.i -;nn ~niYni.:: 
'lJ • 

m1i'~n-;in11mil~ lamff 1itfL1£Ju1~~niY1Tiu"1'1 B01.J ~fn:: ~"~~ 1 itfL1auii"113J~13JTH1 
\I 'lJ 

1um1~~1L"11::l{~"ifu LL~m1i'~m1L1£Jm1£JufLL1JlJUn~11liim1L~EllJ L£J\lfl113Jf~u~1u 
\I \I 'lJ ... 

L~6J rlU "111.ln 'Vl1i"l.11Vl m1vrVl.lu1n n1!1'::'Yl1\li1Un11~ ~i L "71::~L Yi11::"1L flutf rh [J'Yl tl~ "111.1 f 
'lJ 'lJ \I \I 

Li rllJtfL1£JUL ~ £J\l'Yl1\IL~ £J1 Yh L itfL1au L3Jii f(1u 'i111 l ltn11i~rhin116Jn1'H1£JU fm::i::LL~~\I 
'lJ \I \I 

"113.J~ ~ L ~ lt~\I ~" ~ ~~ Elfl116J~16J11fl 1 un11~ ~i Lm·1::~'1.I tl\I tfL 1£Jlt '1i\ILUU lUG116J LL u 1~~ 
\I 

'11B\I1~wnu"11vJ L tlu 1tJ LL 1J1J~"1ff13..111nit 1 '1.tJtJflJtJ1::a n Gi1iL'VI3..11::m..1 G"111.1rr113..1°151 ~1°151 
\I 'lJ • 

t~ £J LU Yi1:: e:i 01\1 fi" n ~" a-11::m1L1t.1u nri £J1m ~~f~" Lit un1::1J1um1~1J LITT ::V11 f!113..1f e)u'<il:: 
, 'lJ 'lJ 

rh 1ittm1£JUL i1 O\lfl112Jf "112Jv1\I '~ ~1 [J VIULtl\I LL~::ttm 1 [JU 'liflJ n11n1::~ u 1 iL n Gl n11 
\I • 

L1E.Ju fa 01.Jii"113.J~'ll m1'1vinvm12..1m1L1£Jlt frf" 7 if u "111::~ na ciL~3..lffi1"1LiluL ~ £J\I 
'lJ • \I 'lJ 'lJ 

~t11V1ii1 ~"a a'li1 a L 'VI~ B Lvi a" ·a tJ utf" El £JLL u::it 1 LL~::ih m 'VI~ a L~ m ~ mL~:: LLli" u u 
'lJ 'lJ 'lJ 

1h::~lJnTrn! iGJ a-mltm1mL f11 ittm1rm ti~ Gii.Jfi1mmL~::~"3J e:i Gi11v~EllJUElnv1nd"1 
'lJ 

fl11ivi Av n"" n17L 1alt 11. iL 'VI in::fn.1ntJf!1111f "113..1 ~13..117rtlJU ~lt~1 Wll EJ\lf!1111 a-lt h 
'lJ \I ... 

fl113..iflti'~ LL~::"113.Jff12J11fl~ LLG"ln~1\17::'Vll1\11J""~ eJU ~v::Yh 1 i m1i'Gin17L1£Ju ftJ11~ ~ 
• 'lJ • 'lJ 

-;iGJ1l\l'VI m tJ'l.I El\! m1L1uum1~au ~ L ii utfL 1t.1milu~1~ ru (th::ITT'Yl L iia" Lu~", 
1 1 " QI 

.4 
2550) '11\1 

LiEJGJ"~EJ\ln1H1u1i't1'llEJ\IEJ11~1 ~tJu (2557) ~Yi1Ji1 ttm1au.ffu3.lrrt12..1~n1!!'1U~ 5 • 
~1~i'lJm1i'~m11L7£Jufi1£J°15Gin-;im13..1m1L1£JufLLtJU~UL~1::V11f1113..1f 7 .ffu 1°151~~mf 

'lJ • 'lJ 'lJ 

L~EJ" ua-" LL~::n~ueitJmru ii f1113..1ITT1.ITH11 um1~Gi1 L"11::~ "" ni1ttn L 1£Ju ~1~ftJm1iGim1 
• \I . 

L1aufLL1JlJtln~ e:i ci1'1iiut1ITT~ ruri1\I a-i'iGirh::Gi"tJ .o5 
\I ~ 

" '71t:IL~l\t:IU'l-\::: 

1. ie:irnumm::m1u1~~m11'1a1tJ1i 

"1~ ffEJUITTlJ11flU 1m::lJ1Un11'1Gin11L 1au fLL1JlJ1 ni'n1m1L1 [JU f 7 .ff u LUL i 
\I'll 'lJ ~ \I 

L ~ m ~ 11 ~~ imrr1rr'Yi1" n11L1£JULL~::f!11" ff1m1n 1un11~Gii Lfl11::\{ 'Yl1\li'Yl t..11 m ~~rf"ll EJ\I 

ttm1au ti L iitJ \lv1 n ii'll~uGJ e:i u~1.:i 'J ~n11 itf L1£JuLn Gin1::tJ1un11L1t1wi'bb~::vr~u 1 
\I 'lJ 
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ff"nmnm1nh1.m1?1~iLTi11::~ t~m:nirm11a\lihn..J~u1i ~uT1i1 u~::LLm"llifty~1~1tii1 

~L1LJULCJ\I 
'IJ 

2. imtlumm::1um1i~t1T1f..:i~EJLU 
2.1 T1113jm1YJ~aEJ\ltlEJUW~n~~t11im1" .... ~m1L1aui'LLuu1n~n1nTa1uuf 

'IJ ;.J 'IJ 

7 if u 'luL~EJ\15u 'J ~i!m1r.m3jif qi~1 'l um1L1am Yim ~mrnil.lC)'Yln°l11..:im1L1au 1 uiinw~n ~ 
'l ... .r 
~~tl\l"lJU 

'IJ 

d d: .... d .... ........ //lfJA .... ~ .... .., 

2.2 Tl113Jn1Wfn1!1-1~a"lJCJ\ln11"~m1L1EJU1LLUU1n"n1n11L1tlU1 7 "lJU nu~n 
'IJ ;.J 'IJ 

LLU1~1l.l~1u5u 'J L"liu m1~~LLuujj1"11ruqi1ru. L"~TI &iY11\lil1 t11 ~1tl~f f111l.lfu ~~"lfCJU 
Tl11lJTl'1l1UviEJm1L1auf ~ri~m1l.lm1l'11\11un~l.l Lilu~u 

'IJ ~ 
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., ., 
ffnJi"Inm1. (2551 ). V1amtm 'in1')~m:t1iu~u\i1u -wr1 5~n'i1'11' 2551 . ff~\IL 'Yl'V'l"i: 

" (11.t q , 

n11Lnli~1LL~\11h::L 'Yl~L'Yl£J . 

n~rr~1 ~1"151::nmi1 . (2556). n1')~@MU1 LL"1AVI ua::n1')cl1 u LElULL"1A<Pl L~thHLa\1'7.1 eh'I , , , 
i\m~uwffuaTBU3J flnM-1tl~ 5 tviu'l~n1'),J<Pln1'iL~uu~uuu1n,Jn')n1')L~uu~ 7 

" ;J " ., 
iu. i 'Yl tnit'V'lii.f1J1ruru111V11u ru41~ 11V11i'Yl rnimnli~1~1~~f. 

"'"' ... ...,. A.' A ... ..., A_. ~ A. A tf A ' ::, ..J ..., 
LffHJ\l~n~ L '1'lt1)1\l~~n~. (2549). n1 ')AV! L"lh'l1 LA"l1::VI (V'11JV'ITl'l\l'Yl 6). n1\I L 'Yll"I "i: 'lf~Wn~ 

...... 
11L~E.J. 

A. A.A G .e.. , ~,J .... .mid 

___ . (2553). 01"lAVIL'11'\l'lL~ "l1 :: VI (V'11JV'ITl1\l'Yl 5). n1\IL'Yll"l"i: 'lfTIL'lfff11L~E.J. 

~'lL~".15 mifoitff111it. (2551 ). fl1')~@MU1'1fVI 1J nn nM-::n1"lA<Pl1 LA "l1::~;:i1n~t>~\1~3Jvf a1V1f u , 
i\m~au#u3J5u3J~n'l!t1tl~ 3. m\IL'Yl'V'l"i: 1J'V11l'YlE.J1iE.J~1itT1~it'Yl1ih~1.h::ITTiti1~1. , . 

..... ..... t" A A. £11 ._, .cl 

"15E.J El iLiL~ ff1J'Yl1 ru".15. (2542). L'W aUL'Wtl"l. ff~\I L'Yl 'V'l"i : V'I LV'l1~. , ~ , 
"lf1~1 thnqJ. (2548). ffaii.1~~L1r.1ii.~~iLT111::~EJ ci1\l'h.11')a1"ltlij~tl, 8(83), 40-41. 

"15~11\lfff~ii.::. (2550n). m~"~m')'liail~L~t>n1'i1,!u . itii.'Ylut L'Ylr.1ii.1ii~n11am~rnf. 
~ , 

A.A d A 6.; - $' ~ ~ fi' A .._.. 

- --· (2550"11). '1f'1GlL'WtlnT'n\IU (l"l3Jl"ITl'l\l'Yl 2). n1\IL'Yl'V'l"i: '1W1~\ln'lru3J'Vl11'Ylr.11~rJ. , , 

~"'WU A113Jt'Gl1 U GlULtl\lth:: n tl1J 01"lth::L3j"Gl13J a111 'W\l~\I a1V1f ui\n L~U" 
" ., . 
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t; I 

iu3Tfiu3J~nH1ilfi 5 

t~e:i" nT·nhn Te:iwwa'1'11Ui!El'1~~una 
t1a1 4 i1L3J'1 

3J1<il"i'11U1 5.1 
" 

Ltl ~au it1w i\l\11U ti D i:1J Yiu if1::V111\1 ffl'rniil::w i\l\11u ~ iil"l.I tl\I n111 iw i\1\11 u~ aii1~ LLiil:: 

~\I LL 1~ ~ ti:IJ iin1::1num1~rnff1::V11T111:1Jf ~a ff11~\l~L 1au fLLiil::°Lt1T111:1Jflt11 i1h:: foiii! 
~ ~ ~ 

!il1~1<Pl 

. . 
I '°' f:t d .:t 

1::Vl11\ltl~11L11 fl11:1Jfl LLiil::fl11:1J£J11fliilU 

3J1<il"i61U 1 8.1 1 in1::'!.J1Un11'Yl1\11'Yl£l1~1ff~f LLG=i::~ ~1'Ylt11~1ff~flunTl~lJ 
" 

Lff1::Vl1fl11:1Jf n11LL nif ru V\1 f11ti11nnn11ru 'Yl1\I fi112J"ll1~.yi L n~if uci-1u 1 'VI nl ii1tl LLuuYi 
" .. " :.J " " 

LL uuau ff1m1ri e:iR1na LLiil::~d1'1ffuU'l~1nt.J 1~aJitl:IJiilLLa::Lfl~tl\l"tivlii ml1wrl1\IL 1iil1Ju ') Lii1 h 
~ ~ 

11 i'Ylm~1ff~rf L'Ylfllutiilfi i\lfl:IJ LLiil::~\ILL1~~a:1JiiT111mMa1ie:i\li:1Jviunnu 
., ... ""..., 

@1 1'1.f1tol 

1) 1 8.1 3.J .4-6/1 :\1Tl1 fl1:1Jri tl tluu ~U~1'\.j,"1J tl\I fl11:1JfLLG=l::fl113.JL i1 h'Yl1\I 
~ ... ~ 

1'Yl t.J1~1 ff~f V11e:JWl1:1J ffU h 'Vl1e:J'11mh::L~U ~LA~.ff u 1 U"l.I ru::Ju riff1:1J11flri1n11~1d1';1 
~11'1 fftlUVl1ti~mfl ~ufl11 "l~ ei ti1.Jfl1e:iu fl iil:IJ mi:: L ~a i1a1~ , 

2) 1 8.1 3.J.4-6/3 ~ufli'111u1111ie:i11iilfi~ti\1~'111ru1u-;iim'l1ti 
~ 

~1LLU1 

ITT~ ru U'1it1Ylii ~iil~ mJ'1it1 ~u if '1'1°"£J~f11Ufl:IJ i.1l'l~ LLa::-;i1u 1uT1.f\l"l.I ti\I m1~111'1 "' , 
L Yie:i 1 V\L~m;ifiiifl112JL ~e:idue:i LJ1\IL ~ tl\IW tl 

3) 1 8.1 3J .4-6/5 111J116Jii'El:IJiilLLiil::i.Jufin~iiln1'Hhd1'1~11'1fftl1Jtlti1\ILUU 
~ 

1::uu ri n ~ e:J\I fl1EJUfl iil 11t\l 1 UL ~\ltl~:1J1 rnLLiil::mu.rnw t~ £J~11'1 ffEJUf1111.1 L llu 'ltl'l~ f1112.1 
~ , , .. ... ... 

L 'Vl:IJl::ff:IJ'VI 1e:Jfl11:1J i:-J ~ W iil1 ~"1.1 El\1 "1.1 El m1 
~ 

4) 1 8.1 3.J.4-6/6 '1 ... ~n1::rhimrn t~mhil\ln\ln1111t1\11u~ii1Li\li1Liil"ll~ii 
~ 

"" V 0 ti ti A Aoillll d 

1::~1Jfl1111Cl n ~ €)\) LL iil::u1LffUEJ"l.I€l1JG=l~1 £.) L 'Ylf1Ufl1fi'Yl L Vlm::a-1.1 
~ ~ 

5) 1 8.1 3.J .4-6/7 1 Lfl11::'1-fie:i1.1iil LLUiilfl111lV1:1J1t1ia11f! LLfl::tl1::d:iuY111:1J 
~ ~ 

ffti~fl~ti\l"ll u\li€l a-1t1 l'l1EJ a-11::~1~ru L ~EJ~-s1'1ffEJunu~a.1:1J~~urit"i.1 , "' ... 
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6) 1 8.1 3J .4-6/9 it 1 ~Hl"JJ a.:i n1'H~111'1 ~11'1 i.HlU ~'l~ rf.:i1lin11LLa:: a.:i~ 
Tl11:1Ji'~L~LUa-f1.:1Y11fl1:1J1 'Vl1i U1 L1J1iLLnUru'V\1LU~fl1'U.n11nt1'Vl1iLLa::1tii11~'11.:t 

~ v 

7) 1 8.1 3J .4-6/11 U'U.finLLa::afiu1mrnm1~111'1~'1'1~t:I Ut:ILJ1.:tiiL'Vl~~·rn Li , 
YW1'U. 'VI in~1UeJ1\l a.:t'V\ 1u'1uYi11 L ~ EIL~:IJ L ~ t:l'V\1'VI in~1UeJ1\l a.:t~ L ~a ii al~ LL a:: £J Cll.J fUi1 

~ ~ 

Tl11:1JfL~3J el1"iliin11LU~£JULL Ua.:t L~ Lrl aiiia:IJa LLa::iJ1::i'n~W £J1U 1 'Vl1i L ~:IJ L~ll'Vl1a t~LLrJ\l 
~ ~ 

"U1rn~:1J ~.:il11'Yl1£.Jliiim1~11'1Giau ati1.:11::l1'~1::1.:i erii"il::il.1:1J1~ m1ria11frntlii 
~ 

Tl113Ji't 'Vl1i 
~ 

.., .d a .::. .J .., 
8) 18.1 3J .4-6/12 "il~LL~~.:i ~ a\11U L"lJtlU11tl\l1U LLa ::/'Vld'ClClliU1tlLn£J1nu 

LL'U.1~~ n1::U1'U.n11' LLa::~a"lJa\I tY11\l\11U'Vl1a~U\11ULi~"'5mi11'1 
~ 

0 ._, A 

'41"i::'11~Hy/fl113J~Wl"i11Hltl~ 

~L~rJ'U.'1:: L~L1tl'U. fLfit11 nUTl111J'V\3J1 tl"JJ El\ITl~'U.na n11Ln~Tl~'U.na mdeh ti ta ii 
~ ~ 

' ' Q...o 4 A d 

wa.:1.:11ti"lJ a.:1Tia'U.na Lrn::onti~"lJ a.:iTiau 

... ., 
~1"i:: n1"iL'H.l'U"i ... 

Ti~una fia m1ri1 t1 fau wi.:1.J1u'11n"il~V1it.:1 i.tl u.:i fin"ilvi'Vlii\l lvi £.Jn11LT1 ~au ~LU"lJ a.:1 
q , 

T1~'U.~a.:1iilmanaV1~a aufl1Yii1na1.:id]ui1ri1tilmrni.:1.:11u~.:t"il::rh1 iYi ~irn~ a an i.tl'l~ 
q , 

i.:1J 'U.Tl~Una'1::L~U-r11\lLLa::~\l ~1'\-1. w i.:1.:11ii t~ ti 'l1il111 id) vi n11LTl ~ ait.Gi1 LL 'VI i.l..:i a ci1.:1 t111d'"lJ Cl\! 

t1'U.111Y1i1na1.:1 L w11::i 1 na1.:1 'l1i'l~LYi~au~LL~'1:iii 'lu1111'EJU'1~~3J~a 
, q , 

n11ri1t11 a ii w i.:1.:11 u "lJ a\l Ti ~tin a fi a n111u n 1'U.Tl ~'U.'1::l111 idi ~ n11ri1ri1 au 

W i.:t'11U'11n ~1 LL 'VI U\l'VI rt.:i 11.l Ll\l a n~1 LL 'VIU.:t'VI rt.:1 1~ ti m11un1ti \ta1'1iii1 na1.:t'VI ~a L1i nL.-il u 

n1nl~iii1na1.:1LrlaLL 'Vl~.:irhL it~Ln~m1iiin-;i::chri tauwi.:1.:11u 1 inui1na1.:i~t1 ciU.:1 h1rnna 
~ , 

"JJEl\li1n a1\l"il::ii nTliULL~1Ch ti fau Wi\l\l1UL i nu 111 Lana-li1\l L~ tl\l~1U 1Ull1n~ ElL Ua.:tn'U. LU , 
l11 liTi~ULY1~au~aan 'ltl 

ontt~"lJEl.:tYi~u LLu.:1l~ri~-;i11m1m1u1irii1na1.JLum1LTi~E1u~ ~13JTrnLLU\lYi~u'l~ 
Lilu 2 -nil~ ~a 

1. ,)1 LL tin Ti ~'U.~11Jn11 L ii1na1\l L 'U.n11LL~Tl ~u . . 
2. '.j1LL \tnTl~i.t'il1lJi nHtu::iJ tJ\ln1"liit i.J El.J LL~ ~"fl1 L ii,~ Vi1EJ Gl11J inMtit!:n17LL~ 
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.., "' 
YI m ; ·:: fl1'') VI~ 

1. ~VILLnucyV11 

• v 
n11''1'11'1'1Tlll. ~1 

n11'1'1UTl111l L ~'\.I. , 
2. T11111~11111ri1um11ir\m~::~1~ 

n11vl1\11ULUun ~3J , 
3. T11111ITTm1ri L ll.m11iL Ylfl 1 u fo ri 

m ,-\t 1Tl1111 fl tJ1 i 
~ 

......... 
2. Tl111l1l1UFJ 

3. 1~L1rmf 
~ 

4. i.i.:1aYu1um1'Yl1.:11u , 

~~ ~ 41.IA. 

'7.l"YI 1 '7.l"Gl''n'1au1J~113.J 'HV13.J (Elicitation Phase) 
" 

87 

1. Tl1WVITI mrn::'llnm11tJ1::a-um1mL~1l"1J tl\IUnL 1FJuL ~ FJ1 rlUL~tl\ITl~U ~ LTI £Jfui'111 
~ ~ , ~ 

nm~ tV1£JLiT11m11nuum1£JutV1£JLi.iLtiurin~V1 i.:1U 
~ 

' ' .... .d ~ -.,.. .Q ~ 4 \IJ ""' A ._.-.,. A. \1 '-" 
mw~ri\I "m1u" UnL1£.JWl.m'1\ltl:: L1 LL~::ll.nL1FJU1'1nfl~ll.El:: L1'1J1\I 

~ ~ 

Tl~u~um1tiu finii~niYru::EJ r.i1.:111 
~ 

um1FJUITT1l11'1vl1 LiLnVITl~U L~V11El '1.i.i lVI ti1rrm1 LVI 

2. UnL 1t1uif1 ti rlll.tliiU11 FJLL~::LLa'Vl\ITl111l~VI L ~UL~ FJ1rl1JTl~ll. L vim ~tl1l fo-:1 LtJ ({ 
~ 
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~d ~ v 'l 
"llU't1 2 "llU"''i1 \l ~113.J "''"' t~ (Engagement Phase) 

1. Tl1Lil~i~'flq;ruL~l'.J1rlUTl~U.J1 Tl~U.L~l'.J\I Tl~uhun.11.J Tl~ULL~U~ULi·n LL&i:: 
'\J 

Ti~u 1 u.LiuL ihm 1ium1£Ju~ LL&i::a11.l a11::ff1~nJ~l~i\nn m1~i~rlq;ru&i.J 1 ua11~ -;nnif u.Ti1i\I 
\I q QJ " q " 

~1m11L V'Ja 1ium1£Jui111nuai11.l11£J 

- Ti~wrium1£Ju.~'11ni~'flq;ruLn<ilifuliati1.Jh (ri~uLfi~11nnn11111n-Juau111w11a.J 
'\J 1 

;, mn.J rh 1 mfiri nTHcf .J~ aw f/J.J1U'l/ EJ.JaU/11fl VI .... , nrn.Jv1 nEJ U/11f1Vlif .J LLJlJJ BU/11fln~ lj 
1 1 1 'II 

-!1.JLAtJ.J 11 m::n~nvifl~ulunnaur11fl11u V1"'1nfl1.Jnv::tfunfl""mJ1wLJ~1LL vi u.Jwurifl Im.J l.J.iiJ 
, , 1 

m1LriG8urr~1uriN'u l.iJJ 

2. Tl1L U<ili~.,, .... ~,rL~ l'.J1 nunTHn<il~u.1ij1 ium11'.JU<il Lrn::a11.l a11::a1~ nJ~Li'11 n 
" " 1 _, 

m1<ili~'Yl~u&i\l 1 u.a11<il '11nif uT11i\IY11mm ~a 1 iim1£Ju.i111nuaihh1 tJ 
'\J , '\J 

- T1~u~u1ijLn<ilifu 'limh.J L 1 (ifiviv1nm1rnGauiA"'-J11a.JueJuLi1Gan fon 1;n::rn vi~a 
LnV1-;J1nn111::LLJV111 a.Jm111 I. vJ1in::rn) 

'II ..,, . .., 
Q..,o .ct Q; 0 "" 

"llU't1 3 "l!Ua1 ')1~LLa::~wvn (Exploration Phase) 

1. um11'.JULLti.Jn~ :w n~:IJ&i:: 4 TIU , , 
2. Tl1L'll~l'.J11 a1.ln1m1 un11Yi1n'1 n1111 m1Ln'llT1~u J1~.J1.l1::n aui1 r.J m~rn~u 

'\J , 

'VlfHl<il'Vlr.J~J1 LLti::oW'<ilti:1JiJu1~L~n 11.JL1'ml'1ia.J uff1'lium1£JuYi1fi'1nn11m1Ln<ilT1~uJ1 
fatJih~JU~lEJU '11".JU 

1ium11'.Ju 'l~ii1ti\I 'ltl'l mn(flfl~utl~ a £Jrf\11.11.l1::m ru. 2 u1Yi i.Jm'llJ11 u 
A '-' V d 

tn<ilTltiULLtl11JU"r1mrn 

rrn<ilJ1ti.Jl1.lhun~Ti~u i.JLn~m~::u"wnmrn 
Lll~vr<il~111~1'.J'l 'IK~l.JLtl1Li11tJ11.un<ilTi~u. i.JLn<il~1J1LLti::uwnm-m 

3. Ti1ibim1£Jue:ii11.l11m.J f1"il1nmwi1n-;im111 L'lll'.Ji\lunJV11m11um7r.Ju11 
'\J ~ 

an1Ynt::"ll El.J ~1J 1 'l un11"r1 ~ti El'1 LL~ f1::TI f_, LL<il n ~1 '1 nu 'Vl1El L1i e:J U1\IL1 

(LLV1n~1.Jn"'u iunnuJ1u~n'"'LJiJif~L'nu11LJn1uVJ"'-JmnJ) 

. .. 
rl1'1flf/U} 

n1&.h11.J1\l~Yl1 'l'IKLn~T1~uJ1 (vitJriJ1fl.J 1urnrirtflULLtv::LiJ1w""vitvuLi'1 l.tJiu 

T1~uJ1~Ln<ilifuLn<il-;i1ne:i::h (VJ""·mfl1Jnn-mn1u) 
'II 

4. T11'liim1£Jua1ui1 -;i1nnTlr11fi'1n1111 L11-;i::a-1ui.ii1t1ti1.Jh (n1Ln1LJn1u 
'\J , , 

vi'"'-ina1.Jv::rh imfiviri~uJ 
(-i1 L:1J'1~ 3-4) 

5. Tl'iL ~11'.J 3.1 El U n1 m1 '\.I. n1 'iYi1 n-;i n11:1J n11L Tl~ Cl U ~°11 Cl\! tlUfl1Tl1J UTI ~U J 1~ '1 
'\J , , 

iJ1::naui1t.J '11<ilTl~'U. ~ae:J~l'V\tJ~J1 LLti::L~1Ym::<il1'btifUL~niJ1::1nnt 10 iu 11.:111V1\41ia.J 

LLff11 ium11'.JuYi1fi-;i n11:1Jn11Lfl~CJU.~"ll e:J\I e:JU111Tl1JUTl~UJ11<il 1'.Jihf U~CJU i\ld , 

มห
าวทิ

ยาล
ยัร
าช
ภัฏ
เท
พส
ตร
ี



89 

1iitm1£Ju1~ii1a'1Lu1umV1fl~itV1i'1-..i1mfuihLf'l~n1::V11~iuL~n'l~a'1LtJ 
1 uii1 Ld ti i" Lnvi-;i::L ~ttLf'l~n'j::m~a ti £J ti ci1m ii1 VI i'19!1nif u VI £JV1ii1 a" i.u'l ur11V1fl ~uti ti1" 

'IJ 

~ m \I.El" uGf 1 ;.,, Lnvi in~rn.::nTnfl~ tiu ~'ll ti'1m::V11~11V1lll~ LLa::uu fin t-taa" 1 itff2JV1 
' 

6. fl1'1.1itm1£Jut:Jfiu'j1 £J t-t a-;i1n m1ri1 fi9l n'j12J ha..J cf.,,u ruV11m 2.lit'm 1t1u 11 
'IJ ~ 

in~nt.::nl'jLfl ~tilt ~'ll ti'1 Lf'l~m::~n~L iluti LJ1'1l1 {L fl ~a U nif u~.J~1JJn1'iiu 

tll~anutiaati£Jti r.n U J1 LLGf1it'n L1t.Jitit:J.Jn11Lrl1Ja nu tia~it9!1nJ1 Un L1£.JU 
'IJ 'IJ 'IJ 

~V111n1ii1 'l i~1ii1 LfiV1fl~uanu ti a9l::Lfl~ tiu ~ Li1V11 ~'1Vl1CJ i.iJ L ~'jl::L VI GJ 1V1 (L:i mn::fm mm 
'IJ ' ~ 

.J' ..;. A' t ., t A' ,ti!::/ ... ..,.; 

'il::N8ll'JJUN.Jf11JJn1'H'fW118.JflNULL~'il:: '3JLf/CWUrlL'll1Vl1~.J) 

7. fl1'liitm1£Jltff11.Ji1 -;i1nm1"ri1n-..im12J L11-;i::ff11li.ii1titi1'1h rf~nn~£Jllali 
'IJ , , , ~ 

1uJ1'il::LflNaun~1JJN..,nJYru::m1tfu'JJa.Jf1NuJ1J 
d ~ A d 4 d t.I 

8. Tl1L vi1r.J2J titJ n1rn. mm1"ri1n-;in113J fl altm 3.J t.111 Tl auGJ13J"l.111'1'D''11l1:: n tiu Gil t1 
'IJ , 

~tJ1'1~t-tm itin~LLV1'1L1vi1'1na1" 11'1L 1'V1ti1ieJ'1 LL~11 iitm1£Ju rhfhin113JT1~ltV113J tn1 Tl~tt 
'IJ 

V11ll"ll11'1 LV1 aihTltvi tilt ~"ii 
L iit'n L 1 £Jti~CJ\l flit~ Lillt~l LL tmn ~ 2Ji1..JU a1 r.J fftJ1\lfllta::ilttLLGf111.J L 1 nu , 

~u -;i1nifu~::u~thnmn..l1'li1uV1it.,,'ttlYl1'1"1.111LV1t1'litla1a~ni1ltm.Hi" i'1LnGJin~rn.::m1 
'IJ 

Lfl~flti ~"" ti'1 ~tl1" Lrn::L iti nffLLV1'111qi111~ m~::uu fin m~ a" 1 ltff3Jqi 
q 

Li it'n L1 £JUfffl'1TlU ~ L iJui1 LL tlun ~ 3.Jiuu a1 £J ffU1'1fllta::i1ULL~111'1L1n1J 
q 

~u 9!1nif uiutla1 aa-tl1.,,i1u Viii" 'lut11'1i1u V1ti11qi a 1 iua1 £J ani1uti a ti" i'1mviin~rn.:: 
'I.I 

m1L fl~ flu~"" a" ~tl1 '1 LLa::L ia n ~LLVJ'111~ll1~ LLa::tl'u ii n c..1 a fl'1 'l i.tff3JV1 
q 

9. f11u1itm ~£Jltt:Jiiu11 £Jt-t a-;i1nm1ii1 fhi n112J LV1 ai-itr ruV11 m3Jit'n L1£Jlt 11 
'IJ ~ 

i m!trn.::n11Lfl ~flit ~"ll El'1 ~U1'1LL~a::flf'1LVI3j tilt VI 1ti LLVJ n ~1'1 nu fl ci1'1l1 

{LLflmh.Jn"'u mn::inB.,,tfu1utrnJYru::n~1.Jnu) 

n11~::tJV1~U1'1vf'1~ti'1n1ruLflqifl~WVl1ti L3-i ti LJ1'1l1 {LfiVI L WJl::tnvin11tfu 

~1 LL 'VI U'1"1l a" L ii El n ff LL qi"~ t-t n fl ti vi,-.,, n fl1'1~ll1'11 u n11~::u ~ ~1.11 '1 J.,, «El" 
'IJ 'IJ 

LLGJmh'1nuVl1fli.1l flti1"h (LLflnvi1.Jnu mn::nPTn1.Jn11tfu-ua.Jfflir.Jvi1.Jn""uJ 

10. Ti1'liitm1£Juff11li1 -;i1nm1l11n-;im·rn L11-;i::ff1tJi.i11ati1'1'l1 (n1au.111f'1-ua.J 
'IJ , , , 

~..,·rnr11.Jtfu 1unftl.,,a1nn"'11n11rni~un~8.Jf'INUL juwh f'IRUV/1JJll11 LL vi 018UJ11f'l-U8.J , 
mnr11.Jtfu1uuu1L~ll1n"iJnffn1.Jm1Lf'l~auri~a.Jf/RULjuwh f/Gu~nJJ'lll1.J) 

"" ' .... a... .ct a... ~ 

~WYI 4 ~'MitH::iU1~ (Explanation Phase) 

1. fl1flnu1m~m~mLa::1 ifl1111f~n1111 a a:: La avi 'l u 1uT11111f11n11ch £J fau 
'IJ 'IJ 'IJ 

~i'1.J1u '11 a" fl~ un ~di V1'11 nm11u n1utiulllfl"ll a" i1 na1'1ii1 'l i fllt1l1Tl"ll fl'1 iln a1'1 Ln qim1" , , 
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' ' ' ... ... ... 
LTlfHlU 'Yl°ll El\lmru, 

2. Tl 1 LL~ ::un L 7tJ '\..b113J nue:ifi tbl tJLL~:: ~ \l,J El ~1tJ ll l'l ~Un~ L n<il '11 n El Unl Tl°ll El\I 
'\J q q 

i1n~1\lnmun1i.i. 
'\J 

3. Tl 1ih it m 1mmiitl11 tJ L ~ e:i \Ii n Mm:: nTH Tl~ El i.i. ri'll El '1l 91 nu 'U.TI ~i.i. hw 1 i 
'\J , 

n1 L9l::~n~ <ilU El~ 91n ~" 1tJ1 mJ ml1 itn L 1tiu~ ~i11::V1 i1..i LEll ii e:i n1::rii1ii'1n1 
'\J q , 

'liLii~Tl~'U. nU'Vl1nElW~W1l11'1 L'VIL<il'U.~n~91U mi ilim1 'l9!rl'1::n1 'l i~mrnflLTl~El'U.ri b "ll1V11d..i 
'\J q '\J 

i.~ L w11::L 'V191 L<il (n£JuMu1.1 i1.J 1 V1Lviur1nvlV1IJar1 'w11::111nn1mu1miiaLfiflflN~J1 r1n 
, ... • 'IJ 

vi~ 1Jf] f/1/::L fl Ge u n:ff UNJV/13.Jfl.,n 1!f tu::m1iu'JJ £)Jfl flU 11:: '3.J L fl flD u fiL -i1V11 ei.J) 
• 

4. Tl1'Yl1J'Yl1U'.!IU~°ll El\ITl~U fiLLll..i i.~~u..iinl!tm::~El LL1l'1m3J n11e:i1itii1n~1\11 \.b 
'\J 

I I f t t 
d .al"" t .... A .... A d .. 

n11L Tl~ Eli.I. YI nu LLU'19113J ~ nMm::'Yl~'Y11'1 n11a''U.Lrn::'Yl ~'Yl1'1 n11L Tl fl Eli.I. 'Yl 

5. Tl1L ,Z \.bl ium 1ti 'U. 'Yl11Ul1 Lrl El Tl ~'U.LTI ~Eli.I. fi-;i::iin11ci1 tJ L El\.b W i'1'11U l i nu 
'IJ 

uun11'l'llei"i1mn..iriacin~ 1tlL~El ti 'J 
, 'IJ 

6. T11Lil~ fam~'l~Wm1tiu~aum3J L daV11L~Eh'l m1ci1ti lciuwi..i..i1u°ll e:i..iTl~un~ 
'IJ 

LL~::-nit~"!Ja.rn~i.i. i1iici-1u 1 Vitt Yi U\I hh ii1 h LL~:: 'l iT111a.rfL ~11L~3JL i.i.~1u if i.i. 
'\J 

~ d ~ "" 
11Wt1 5 11'"11tl1UVl'l13J~ (Expansion Phase) 

" 
1. 1 ium1tJuu~ ~::n ~3Ju1i e:iJJ ~fii.~'11n m1'Yl(j)~ u\ILii au~" 1 un1::m1Yui'~riLL'1 n 

, 'IJ 'IJ 

2. i!m1£Juci'\li1LL 'Yluu1ie:i11~°lle:i..ina11i1Le:i-nn~91L1u1L1mriffni1V1u~ 'li 
'IJ , 'IJ 

3. um1£JULL~a::n~3J u1tJ1nmLT1iifiLL\ln l'VIL ULL~~::na3J L~UL 1t1umh1 hwiin~l , , , 
n~3J~:: 5 u1f'i t~w'lium1r.iu 1~Ll'l~u..i'Vlm£JrinVii..ii e:iT11111Yium1am ~u~1 r.i 1~Ll'l~e:i..i'Vlm £J 

q 'IJ 

tl~mi'1iiaT1113Jrium1r.iu i.a.i L ~u~1 r.i LL~:: t~Ll'l~ei..i'Vlm r.i~1 m3J'VI i"i e:iT11111fiirn L 1au~" «£J 

4 . Lrl El'Vl3J~ L 1~1Un L 1£JUL~Unau 111 rJ'1 n ~ll"ll el'1<ilULel'1 L ~el~ ~.,iyj L ~ tlU L ULL.J~::mill 
q '\J , 

Lii EJU i.1 LL~1Gl11\l~el1JTl113JC1n~El\lflnTli~mrt..i 
'IJ 

5. T11u1~~\llU°llEl'1n~11fiii Ll'l ~EJ..iV1m tinn111nrl~~3J1V1iX1.ffuL1£Ju 1 ~i!m1tiun~JJ 
'IJ q 'IJ , , 

5u L~~ LL~::m3Jn1::iu un L1tJUL ~El L iL fi~Tl111ln 'Vla.i ') LL~::rin~ el\1111nif u 
'IJ , '\J '\J 

"" I lo/ 

~'"Yi 6 cri''"th::Lij '"e.ia (Evaluation Phase) 

1. un Ll£JWil11'1 ~ ~\11U°ll tl\I na11wf EJ 11~'19111'1 ~ElUl'l113Jfln~ El\IT1113JL ii1 L\l°ll El..1 
, 'IJ 

., 
2. itm1£JU9l'l1'1~El1J~1<iltlU'11nm1uiitl11£JV1i!1'iuL1£Ju 

3. ~ni'1Ln~Tl113J ~U 1'1Tl113J n7dh:i1ufuL un11L 1£JU f"ll ru::L iJ1i13J fi-;in113J ua:: 
'\J '\J 

m1<il El1J~1t113J°llti..iun L1tm 1 u.f uL1£Ju 
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4. i!m1EJid13Jnin.J1::Liium1unu1Hhin·rnimh1 11ihlruV11V11aauinw11G"t LL~:: 
~ 1 ~ 1 

L~Om1LLnL"lJaci1.:il.1u1.:i 

s. Ti~ 1iit'm1EJmL~~::Tiu ~-;i11ru1i1 -;i1n~1°1le:i~L1£Jum LL~::m1unu~ri1in"3J ii 

'1G1LG"tu1.J~a.J1akii1 hV11e:ia.Jiiiim~.Jtfo t11iim1h EJaRu1m ~3JL~111ii!m1EJuLii11'1 , ~ ... . ... 
i " fi 7 "1.l..,"U1~l11 3-1fhJ1i (Extension Phase) 

" 
1. T111if11m11n1::~u 1 ii!n L1iiu V11Ti113Jf~LG"1Luu1:: ii n ~1 °l!L uL VI~ m1rnu1::,}11u 

~ , ~ , , 

u11u1iu1::tii"l!it1.u~1u1G"t1~u1.J 

i!n L 1iiu~~11 L1au1::1l-:1V11u ~1'1 ::ii1fim1it1 Ti113JfL ~a.JTi ~um 1 iu1:: fo15i! 
~ 

1um1V11LL V1~.JUG'=l1 L~ tJ ci1.J'1. 1 

2. T11LL~::i!m1iiui13Jnu~1unT~Ln~Ti~un~ m1ri1ii tauvi~.:i.J1w1.1a.JTi~un~ m1 
~ , 

' . . ' 
~ .cl CL.;" A A ~ 

L T1~ rJ'U. 'Yl"ll tl.J1G1 rl1J'U.T1 ~'U. LL~::°l5'U.G1"lJ t.J.JT1~'U. , 
3. e:iii1h1ii ~1uLii't.JV11 ~1£JT11m11~e:i'ltHi , 

Ti~un~ Ln~if u L~ e:i ci1.J 1' (r1~unmn<ilv1nn11111n?uaun1r1'1Ja.J,, .. 7mn" 
' 

ri11mn<iln11ci1E.Jfouwn"'v-J1Uv1nn11·wn7u f1U/"11fln~ifuwri"'v-J1U'iiJ!'Lf/Raun~cJIJL1h11 LL~ 
' 

i:jMi.r1~~uff~l.lwia:Jn"'rn1Nu; 
m1r\1£J fau Vl ~.J.Jl'U."11 t:J.JTi~un~ ii~nMru::e:i ci1.:ih (n1nhu Tau wri"Jnu 

'll€J-Jf1Rum~tn<ilv1nm11un?uaun1ri'lla-J<i1'7nr11-Jri1!1fDun1fl'JJD-JITTnri1-JLn<ilm1iu) 
' ' 

T1~mi1 Ti~ u 1'YI ii T1 ~UL «ii .:i ii~ n Mnt:: L VI ii au VI~ a lLG"t n ~h .:i nua ci1.:iL1 , 
(u <ii n ~1-Jn.iu ua.Jv1 n-11u<i1'll €J,rn Gu '1!~11u<i1'll D-Jfl Nuu11" L<il..,n€J-J ri""n "H-cu!'ila LLLJ-Jf11:Jn1w1fi'u 

'17mn-J1um1tr1Naun'n ... LJLLLJ-Jmmrn!!fr;u!'nfrn1"m1iuuri:-nPrn1"m1rnfiauffj 

1. 'l·rtl'.J~m1£Jui151~~mf 

2. Lt1n~11u1::mrnm1~e:iu11rnn13Jf/LLuu~m~1:JJ'1 L~a.:i n11r\1 ii fauVl~-:t.:i1u 
~ 

.d 
"lltl.JTi~una 

3. 1~-n~i!L~i11nuT1~u i.i1 Ti~uL~tJ.J T1~u1u~u~.:i T1~mL~u~u LV11 LLa::T1~u1 uLiu 
... 

Limn 
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8. ~lfi.J 

Q..::t. Q..o .. I ~ 
1. 11in1"i1~ua::u"i:: u..i1urn 

1.1 1GiY11111L"li11~irn.:iitm1t1ll. LGit1n11'~au~1m11"11a.:iitm1t1u 

1.2 1~ Y11111 ~tt h°ll a..J itm 1 ti u hw~'11 n n11i.:i h Yr .:i Yi1'1J11 t11 t1 LL a:: n11' 
'U 'U 

V-1 £J1 []11)~ tl1J~1 ()11Jfl1 LLa::ij ff1111 ~u L '1~'1 ::m wn tl ~" iu LL~:::m1' 1iY11111i111jjtl1 ll.n11L7t1u 
'U 

1.3 m1Yi1LLuutlmZ~'11n 1u.:i1ll.~LL'1n 1ii.tm1t1utm1~.:im1u1u 
1.4 i.:im~'11nm1'i111ail1.h1t11~t1m1~11i!m1t1ll. 5 Yiu , . 

"" "" .... ti "' 2. L~''HhU.Jtl1~ LLa :: "itL3.J\Urn 

2.1 LL1J1Ji.JLn~v-ici~n111111 f'.JlJflfl~ , 
2.2 LLuu~n~~~ 1 L~a.:i m1cht11auv-i ~.:i.:i1ll.°lltJ.JYi~i-1.na 

d' CV ti .... 3. Lmwnn1"i1~ ua :: "i::La.Ji.r.rn 

3.1 LL'lJ'lJi.JLn~'V'l'l~nd11111 f'.J1J flfl~ um1t1ll.~tl..Jl~fl:::LLW\.i Lilil'e:it1 ni1ft:i m~:: 50 , 
d d • t ' 

'1.J'1::ri e:i11 t-nll.Ln nt'YI 

3.2 ~11'1lL1JU tl n~~ri 1 L~tl.J n11'th rJ le:iu v-ii.J.J1U°lJ tl.Jfl~ll.na l~fl::LLU \l, i.iJ 
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.... .di .... 

u '"YI n 'VI a" n 1'HHl'" 

')~a12i1 132203 ')1t112i1VJantf 3 
., . 

-i'"3Tfrn~~nt:t1iln s 

"' .d 
fl1~L')tmYI 2 

U'"1Yl1'1 n1'iLLnU ClJ'Vl1 ., 

L~u" n1 ')th a Lil'"na'1'11w21u"~~'"na 
L1a1 4 -i1LaN 

~ ~ 
iih1"1HJ ...................... .................. .. ........... Tl '!i tHHl U 

'IJ'IJ 

(u1r.iii11n1' vn-ui) 
'IJ 
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L1JA113J~~ 1 
" 

L~t1" nTnh u lmt.'Via'1'1Twnu'1A~una 

A~u(Wave) Lllu1h1n!Jm'ru ~Ln~r;i1 nm,,un-.iuLL'VI ti\lri1 L itG'I V11eii1mn\I m' 

iu~::L Yi eiu ~11~iim1LL~'Vllt1ci1£J1eiwt-1i'1\11mnnm1£u~::L Yieiu 11.ltl'\l~G'I 5u ') fatJ~i1na1'1 , 
if ii 11iiin1jLfl~tlU~LUn1JTl~U L"liu n1111'1L~ML3T 'Vl1t1i'~G1~aatJti11.rl'l\11JU~1ti1 LL~1 fou , 
rltlW~U 'Vl1EJ~J1rh 1 ~'Lf)G'ITJ~U '1::i\I Ln ~L~ttL~ML~ 'VllEll~~'1::n 1::L ~ m.1.ff Ul'l\ltlLJrlU~ LL~'1:: , " 
11iLTi~eiu~11.l~fm.JnuTi~u ua-~M l "'L ~u11 m'Ln~Ti~ttLilun11th r.J 1eim1·~ i""1u 1~ r.J ~1u 
lmana"lla\lii1 ~" l11Ll'lmiirn'1ti1(i1na1\I) '1:: LliLTi~eiu~lunuTi~u , , 

A ~un a Lthl.Tl~U ~Ln~'11n£u~::L Yit1U"ll tl\ILL'Vl~\ln1dt~ LLl'l::iin1,ci1r.J leiwr-1i\l\11U 

~iui1na1\ILum1LTi ~t1u~ L°.rlu fl ~uuuLittL'.aei n T1~u~1ti1 fl ~UL~£J'1 Lllu~u 
-nit~"llEJ\ITi~ua-ii.nw~1Lmnm3.1LfnMrn::~1" 'J L~i"d 
1. ~1Lmn~n3.JinMrn::m1t11i·foi1na1\ILLU'1LUU 2 1.l1::Lll'Yl l~uri 

~ ftl ~ d d _J1 CV """ .d ~ 
1.1 Tll'l t.1.n~(Mechanical wave) LuUTll'lWYILTll'ltlWr1 G'lr.Jtl1 ~ £J~1na1\l'll'1t11'1LUU 

"llt1\I LL-ii" "llB\ILV1~1 'Vl1mLna-nl~ L°.rlu Ti ~m~£J" Ti ~u~~1ii1 Ti~u1uLiuLifon Lllu~u 
1.2 Tl~ttLL1iL'Vlan1vNh(Electromagnetic waves) LUUfl~U~LTl~t1u~LG1r.JL1i 

t11~foi1nl'l1\I ~11J1jflLTJ~Em~1ua-runnm~1.r L"liu Tl~ttLla'\I Tl~Ul'Yl£J Tl~ttL3.JlT11nv-l f"~ , w ~ , 

L5n'lf Lllu .ru 

2. ~1Lmn~n3.1LfnMrn::m1LT1~eiu~ LLU'1 Lllu 2 1.l1::Lf1'Yl 1.rLLri 

2.1 Tl~UG1111"ll11\l(Transverse wave) d'.lufl~u~mrn1Ti"llt1\li1nl'l1'1LTl~Bu~ , 
1uYi~~"u1nn1rYi~m1LTi~eiu~"llt1'1Ti~u L"liu Ti~uLLliL'Vlanlv-lvh Lilu~u 

.r...,.i. ? .. 
2.2 Tl~UG'\1 11 r.J11(Longitudinal wave) LilttTl~U~tlUll1 fl°l.I Eh1 <il1mn\ILTl~t1u~ , 

1umluLm1L~r.J1nuYi~m·nTl~t1U~"llt1 \IT1~u L"liu Tl~UL~r.J\I LUU~u มห
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ttuu11nitvi~ 1 

L~eh'I m'lri1 u Ltrwr• a\l\11wmh1~~'"na 
I t.I I I 
~ -.... .:::t I 0 

"lHL .............................................................. 'lf'\.4 ...... .... .. La"l.IYI ........ na2.1Y1 ........... . 
1 
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. 
'Yl1\11U 

A 

nTm~~\I nl'd nl'd vn1~nd13J I .. 
Tl113J .., mim 

' 
ffith 

Tl113J ~au tltllJ'dU 
1~fu 

V\lJltl .. 
'Yl .. .. W\lr.i']u Tl~ L'Vl'U fil rnaJ LV\~ 

'U 
3J tlU'VllJ1 ti ~ 

' "' irn - ffni:l 3 2 1 3 2 1 3 2 1 3 2 1 3 2 1 ~ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

( 'l " Lnm'l1n1~ 'Vl~~uuu 

3 Tl::LLl.m "" = ~ 
2 Ti::m.m = thuna1\I 

1 Tl::LLU'U = tlfrn.h\I 
~ 

d ~iJ A 
i:l\l"ll'tl ........ . .................... . ....... ~ 'd::LlJU 

'U 

( ..... ...... ........ .......... .... ............. ) 

...... ..... ./ ........... ./ .......... . 
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... d 
1l1~L'iUU't1 2 

a1'i::a1A'qi 

tt~u n1'i'1~ n1'it~uu-ittuutl n@i 
" 

.... 4::::1 ..,,,J 
LL~Un1'i'1~ n1'iL 'iUU'i't1 1 

" .. ' 
i'u3Jiiu3.J~mt1un s 

L~v" n1'ithutvuv.a'1'11U~v"~~una 
L1Gl1 4 -i1t3.J'1 

97 

fl ~un ~ ;i e:i Y'l~'U. ~ c;i El\! e:i1 i£J ~1 n ~1\l L t1.m1LY1~ e:iu ~ ~\I LLU\I e:i an ~n 2J ~n~rn::n11 
Lfl~awrid:lu 2 LLUU ~a 1. fl ~t1.rnwrnrn11 LL~:: 2. f1 ~un~m3J'!l11\I 

... "' 
~an1'iL'lUU'l 

" 
1. e:inu1£JnTHnl/Wl~tm~ 'D"ii~ LL~::f1113JLLl/'ln~1\l'!Jtl\1Tl~'U.L~ 

.. 
.... 0 

1. ~U\.4.1 

Tl1H'U. l'l'U.1'1Jn rnmtm 1£J'U. l 'U.1.h::L~'U.~ a i.tJii "ti1UnL 1£J'U. fou n El 'U. ~ 'U.~\I LDL 'U. ii1 '1:: 
'U 

th 1 iLn~Tl~'U. ii1 LL~::Tl~U J1,f un'1::LL~"ll £11 £J ti an 'ltJ LU'U.1\1n~3J um 1£J'U.~l/'li1 n11~Tl~'U. J1 LL~ 
n1::'11rrn an hlif uLn~'11na1L 'VI~ 1~ " fl1L~1L 'Vl ~in11mL~~'11 ium1£Jwrl1£Jnu~~~au i.1iL it'u 

, 'U , 

rm~l/1 tl/1 £Jffrn~11i1 f11~au~un L1£Jul/1 e:iu3J1'1::LiJu'11\l'Vl~a i.1iL 11'1::~nM1~\l~a 11Ht 
'U 'U .. 

2. i'uavu 

2.1 Y11it1c;itl~1'!lt1.11/1Lan 1~J1m11\I i.iV1i!1ia'1L1£Ju 
'U 'U 

2.2 '1-2.11 ium1£Ju'Vllt\l,me:i e:i n3J1V1it1.ffuL1£Ju , 
2.3 1\tum7£Ju ~ trn ~2.1a a n3J1 a1nl/1t~wn11ii.1d'1~a'13Jii1 d'.lui\l·vn::a ti1\I 

'U , , . 
m.hLa'2JEl 

2.4 1ium1tmi-iLnl/'lm1Lnl/1f1~t1.ii1'11n~1wil1\l~tl~1 
'U 

2.s 1 ium7£Jt1.~e:iuf11rn3J~\l~a i.1Hi' 
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ti ... I I 

ri1m3J 2 n1iil~'1fHWElciUui'.hii.1 um1tiu~~l1l~f:lUU'1::Lfl~ElUfi'hJvrfa1lnU 
• 'IJ • 

Tl~ inh1~ ~a 'hi 
2.6 T11ii. 1f!niJ.Ji.J a.J aa n11111\I L 1,Y1\l~i.Ja1 

'IJ 'IJ 'IJ 

2.7 ~111 i-Zi!m1tiu V1rt\IT1uaeimnV1u1.ffm1tJu • 
2.8 1iitm1tiu ~t:lmhrnanminrr~ 1~rnm11~fln ll\li.Ja\I ti.J1 u~uf!1 LL~1ii.1d1ii a 

'IJ , 'IJ 'IJ 

,j 11ii1LUUi'\IVI1:: El ci1\I ~~1 rnll a , 
2.91iiXm1tma\ILmm11LT1~ElU~"llEJ\lanil\ltJEJ\lv1n~1wli1\l~tJa1 

'IJ 'IJ 

2.101ii!m1tJu~EJuf11m11i.J~ati.Jd' 
ri1n13J 1 in1!!-m::m1Lf!~ElU~"ll a\lflnil\ltJD\I Luua ci1\lh i!m1tJu~~i1 L Vl11:: 

'IJ 

Tl1DUU1 tln11Ln~Tl~U ii1 m1ri1EJ LuUVlfl..,\l\11U"ll D\ITl~U ii1 LLa::a°"'n1!1-nt.::n11LTI~ DU~ 
'IJ 

"llEl\I eiun1T1~fl u tJ ei ciuutl1ii11 iunL1tiu W\I Vlfa111 i-Zi!n L1EJuLL~~.J,Ya~~ L ~u LLfl::uu Yin 
• 'IJ 

ITT 1:: ~1 ~ ru a \I ~11 ~ 
... . 
3. fii~~tl • 
T11~11..l5 n Tl f\I L ~ u\I n11Ln~ Tl ~u ii 1 LLfl:: n11ri1tJ1 u u Vl i\I .J1u"11u"Tl~uii1 Vl i'a 11 

'IJ • 

i.J1::L~u~ ~1'1rui\lii' -r~ n~1lTrnn1ui1 n fl1\I LL~1'1'111 id'i ~Tl ~u'1::ri1ti1 au~ i\l\11u 1 '!Knu ... . 
.., :; 

tlUfl1Tl~tl\1~1nfl1\IUU • 
(f1 hi\1~3-4) 

., 
1. iii.u1 

f11~u 'Ylu1611nmmtn L1tiu 1 ui.J1::L~u~ u ttJii' "'11n~i!n L1£.Ju t~~m~ni.11LLLf11 uL~u\I 
'IJ 

m1th El fau Vl i\l\11Wlltl\ITl~U ii 1 i!m1EJu~~i1iiT1~Utl::' 'SU1\l~iin11ri1 tJ luu ~i\l\11ULLUU 
L~EJ1nuT1~uii1" f11L~1LV1'1m1rnL~~v 1ii!m1tiuii1tJnu~'1V11~1~au L~L iXucin~~ 

'IJ • 'IJ 

I I I \I I 

L n tJ1ntJ L7 el~ 0 '1 ~tt '11 Tl ~UL ~tJ~ 

t; t ti I I 

2.2 T11~\l,Yui'nmi.ii1 "Tl~uib TiauL~EJ.J LLfl::Tiaui'Yl EJ LVliiuuvi1mL'1n~1.Jnu 
'IJ , 

2.4 a-i.i 1ii!m1£.Ju ii.1L~ua,Yaf1~L ~U"ll tl\1'1UL€l\l 1 UL~tl\I Tl~U ii1 Tl~UL~EJ\I LL fl:: • 
Tl~Ul'YlEJ i1L Vlii€luVl1mL~n~1\lrlUEJci1\lld • 
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.... d '-'•" ""d 0 .... um 'HJULLa<i'l.:t"1.ltlfl<i'lLVIU Lrn::uu rm~11::ITTfltll~.Ja3J<i'l "' , 
2.s f11il1all1.:t 1 5u m11.:111V1i!1ia.;i 

'II 

2.6 i;{:1Ji!'m1ttuaa.;if1uaamnLflui1LL'Ylit.lum1'1'11nvn111.1 
q 

2.71iitm1tm~nni:{m1anm~1rr<i'l fot.11 i-;Jrn.hnt.1~ll1.JYiua::~1u LL~111.:t11 
'II , 

nu~u -;i1n~ua::u~ll~nrrnll~.:t~1uV1tt.:tLll'Yl1.:t~1wIJ111ii!m1t.1ui.:tm<i1~~~Ln~ifu 
2.e 1iitm1t.1uJ.;ifrn.:t f1u-;luiJ~1 rrnll1.:tf1 ua::i1u LL~111.:111nu~u -;i1n~u 

a::u~lla1ttall1.;ii1uV1tt.;i1ll'Yl1.:ti1uV1u11iitnL1t.1ui.:tmGi~~~Ln~ifu 
2. 9 1 iitn L1ttuqi ciu fi1 m1.1i.:1Gi a '1.iJd' 

2.101iitm1ttuYl1LLUUtlnVI"~~ 1 
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u.V1a.:iri1Lii~fl~\4Lm.i 

\I. cmrm-ll a 
'II • 

cl'il11L11'l.1£l\lfl~ttLvi11if\4LU\4 2 LYi1'l.ltl\IL~1J 

c1111i.1'ilnm::riu3j"1.Jm~ 30 ° v\IV111111~nm • • 
d ... .J' 
YILn~'l.1\4 

n. 30 ° 

'l.J. 45 ° 

fl. 60 ° 

\I. 90 ° 

27. L1atJ1::11.:iV11tJ~1 ~\lfl~tt L'lftt1fL ~ a~111vi:.l'1 
'II 

tJ a1 L ti. Yl::Lf'Hfi u1iJ Cl\I rlUi.1'2JU"iiiJv L~'l.J tl\lfl ~\4 
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n. nTnau1LU\4 
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.... ' °l.I tl.:ITYH'..11m ~~1 
., ... " ... 2.4 3JT111m'Vlm:::~3Jnrnum111 
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1 +1 +1 +1 +1 +1 5 1.00 

2 +1 +1 +1 +1 0 4 0.80 

3 +1 +1 +1 +1 +1 5 1.00 

4 +1 +1 +1 +1 +1 5 1.00 

5 +1 +1 +1 +1 +1 5 1.00 

6 +1 +1 +1 +1 +1 5 1.00 

7 +1 +1 +1 +1 +1 5 1.00 

8 +1 +1 +1 +1 +1 5 1.00 

9 +1 +1 +1 +1 +1 5 1.00 

10 +1 +1 +1 +1 +1 5 1.00 

11 +1 +1 +1 0 +1 4 0.80 

12 +1 +1 +1 +1 +1 5 1.00 

13 +1 +1 +1 +1 +1 5 1.00 

14 +1 +1 +1 +1 +1 5 1.00 

15 +1 +1 +1 +1 +1 5 1.00 

16 +1 0 +1 +1 +1 4 0.80 
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0.50 

0.59 

0.36 h1~ 

0.55 1.ifl~ 

0.55 1.-tli 
0.27 1.-tli 

"' 0.18 ~~fi\I 

0.45 1iti 
0.36 h1~ 

o.36 1'1f1~ 

0.27 1-tl~ 
"' 0.09 ~~fi\I 

0.27 1.-tli 
0.27 h1i 
0.55 h1i 
0.45 Hi.~ 

"' 0.09 ~~fi\I 

0.36 1'151i 
0 .36 1-tli 

"' 
0.09 ~~fi\I 

0.27 h1~ 
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.:._ (f I O 0 ""' Q.; 

6 . ~rnnT'i'l LA'i1::VIA1A113H.11 n(p) LL~ :: tl1'1-\1\l\l1LL irn(r) ?J tl\l?JuYlt9l G'lu'l.Jdt9l 

A11~~1~1'iTii'l-\n1'iA t911LA'i1::....f 

~ "' 0 0 " QI ~l'.il./l 14 fHlfll'.i1tfl'.il::l1fllfl1llJtllf1(p) ue1::mtJl'1'1ltt'Wfl(r) '\JV./l'\J~'l'l~ff'fl1.J1~ 

, <Qc:t, " 

fl1llJffllJl'.i\I 'W fll'.ifl~1lfl'.il::l1 

... .l ~~nT~ ., "' ~i;:im1 

"11 tl'Yl p r .. ' "lltl'Yl p r .. ' 1Lfl'.i1::~ 1Lfl'.i1::~ 

1 0.64 0.36 1ifl~ 16 0.50 0.82 
....... 

<il <il'Yl\I 

" 1-n1~ 2 0.91 0.18 
...... 

17 0.45 0.55 <il<il'Yl\l 

3 0 .95 0.09 
" ...... 

<il<il'Yl\I 18 0.41 0.27 1-n'L~ 

4 0.59 0.27 t-irt~ 19 0.68 0.09 " ...... 
<il<il'Yl\I 

5 0.45 0.36 1-tl~ 20 " 0.50 0.09 
....... 

<il <il'Yl\I 

6 0.55 0.36 1,n~ 21 " 0.45 0.18 
....... 

<il<il'Yl\I 

7 0.45 0.55 1,n~ 22 0.55 0.18 " ....... 
<il<il'Yl\I 

8 0 .59 0.64 bfl~ 23 0.50 0.45 h1~ 

9 0.45 0.55 h'L~ 24 " 0.59 0.09 
...... 

<il<il'Yl\I 

10 0.55 0.36 h'L~ 25 0.59 0.27 lifl~ 

11 0.50 0.82 " ...... 
<il<il'Yl\I 26 0.50 0.27 1-n1~ 

12 0.55 0.36 h1~ 27 0.73 0.55 1-n1~ 

13 0.32 0.64 1,n~ 28 0.55 0.36 h'L~ 

14 0.55 0 .55 h1~ 29 0.55 0.55 h1~ 

bfl~ " 
15 0.36 0.36 30 0.59 0.09 

....... 
en <il'Yl\I 
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12 

11 

7 

12 
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21 
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18 
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20 

16 

14 

21 

17 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

16 

16 

13 

11 

18 

11 

17 

11 

16 
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11 

12 

23 

21 

20 

17 
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2 
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7 

8 

9 

10 

10 
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13 
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11 

14 

12 

15 

12 

16 

18 

14 

15 

17 

15 

18 

16 

22 

14 

162 

มห
าวทิ

ยาล
ยัร
าช
ภัฏ
เท
พส
ตร
ี



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

12 

10 

12 

11 

9 

11 

9 

8 

8 

7 

9 

6 

16 

19 

16 

17 

14 

15 

17 

12 

14 

11 

15 

9 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

6 

10 

12 

7 

7 

6 

11 

6 

6 

9 

6 

11 

11 

17 

19 

15 

13 

12 

16 

10 

9 

13 

15 

17 

163 

มห
าวทิ

ยาล
ยัร
าช
ภัฏ
เท
พส
ตร
ี



164 

1 6 10 

2 11 16 

3 6 9 

4 7 10 

5 8 12 

6 9 12 

7 7 11 

8 11 13 

9 10 17 

10 6 10 
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~1~LL,,'1 1~'1'm1am~ fl nfi1~ auri rin~ fl\ILL~1m nuTn~\l L i1.n1::~11!l'fi1~ au 
" 

1. -;i...,~-;i11ru.1°lYaT111 1J~ El 11.ld' '11~Durirm~a 
" 

1. Tl~'U.n~ '-"m tJn\lTl~"U.ri~e:i\len~tii1rnn\l l'U.n11Lfl~ Elli. ri 

2. fl ~'U.~13J'll11\l "'3J1 tJ n\l Tl~'Ui .yi tl'UilllTl°lJ tl\I iin~l\I iii.1Wn~~\IU1nnu fif1°1l fl\I fl ~ii. , 
3. Tl~Wn11JtJ11 '-"mtJn\ITl~'U.riLil~fl\ltll~tJi'm~1\l l 'U.n11LTI~ tl'U. ~ 
n. ii'El 1 , 3 °ll. iia 2 , 3 

~ ~ 

Tl. °lltl 1 ' 2 \I. °lltl 1 ' 2 ' 3 

2. iia 1~d:luT1~un~vf..i'-"1J~ . . 
A V dA U~~f"f( 

n. f'l~"U.fl11 1J1aii. T1~u1rir..1 1\l"'beJn'll'L1tJ 
q 

-n . L~L'1rnf Tl~ii.1'Yla f...,~E)~vi1111 tm~vi 
q 

Tl. Tl~il.lfftJ\l T1~i1.ii1 Tl~ii."'1.1~" . ., ' 
A o a d 

"· T1~i1.u1 LLa"\l flm.ua-a\l 

3. Tl~ii.1~~a 11.ld' L ili1.T1~uri~a\len~ai1m~1\l 1 um1LT1~aii.ri 

~ 
n. ri..i 1 , 2 bb ~:: 3 °ll. iia 2 LL~:: 3 

., 
Tl. ia 1 L'Yi1uu 

4. iieJ 1~~eJ 11.IUfJn~ eJ\l b~ a1nuT1~"U.m1J r..111 
" 

n. LU'U.T1~"U.~°lla\li1n~1..iiim1iii.1 mL u1b~ ti1num1LT1~eJi1. ri°llti\ITl~u 
-n . LU"U.Tl~"U. Yi LTI~ eJ"U. ~11.1~111Lm 1 m1°1lt1\li1n~1\l 
fl. L UUTI ~ii. ritiJ~ eJ\l m~ ai1 n~1\l L um1LT1 § aii. ri 

". LU'U.Yi ~ii. Yi eJ'U.lllTl°ll rHi1n~1\lii m1iu 1~"' ~1mm1 
q 

5. Tl~'U.~11J tJ11 LL~::Tl~'Ui~11J°lJ11\I £i~\l l~~~1\lrl'U. 

. 
°ll. fiYim1ii1.-ntJ\lai1.!l1T1i1n~1\l 

. 
"' \I. Tl112JtJ11Tl~'U, 

q 
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.. 
1. Tiauna 

2. Tl~\4~13.Jl'.Jll 
... 

3. Tiaum3.J°l.J11\I 

iiaT1113.JL~rinia\I 
'IJ 

n. iia 1 . 2 LLa:: 3 

Ti. iia 2 . 3 

7. iia1~nnia\IL~tJ1nuTi~ll.nfl 
'IJ 

Tl. ~wi\1\11\l.Lll.~lLtl\I 

\I. Lfl~tl'U~L\l.~tlHU1n1~Li , ., "' 

8. iia L~~a 111liLU\l.Tl~ll.~11l°ll11\IJ\IVl3.J~ 

n. T1~mt1 Tl~ll.hutfoLifan 

"lJ. Ti~m~th'l Ti~Ubbt-iu~uLwJ 

Tl. Tl~ll.Lll.Limilan Ti~ll.L~l'.J\I 

'll. iia 1 . 3 

\I. iB 1, 2 

\I. Ti~mnnl'Yl1~wtfijafla Ti~mL~ll.~-u.1vi1 
9. ';J(jl L(jl~eJ 11.1li~bi:lm1(jl°l.JtJ\lffUT1~uJ\IV13.J~ 

, q 

n. F Lrn:: D 

°lJ. A LLfl:: B 

Tl. F Lrn:: G 

\I. B Lbfl:: F 
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n. A m:i:: E 

'1.1. B LL~:: 0 

fl . C LL~:: E 

.:! . 0 Lrn:: F 

11. v'll1'1l~t1LtldfiiiLw~~7.:in-u. , 

n. A LL~:: C 

'1.1. 8 LL~:: E 

fl. C LL~:: G 

.:!. D LL~:: G 
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A :- a .s ~ , o A A .n ..==' -.... " 
12. fl~'U.'U.1T111m..111T1~u 60 cm L'1~tlit.Yltltlffil1nm~~.:imLU'll'll'.:13.Jfl113,m 10 Hz tl~71L~1 

'1.Jt1.:1T1~uii11 ww~.b tJ L3.J~1~t1iii1fi L rl1nu-llt11'11 

n. 4 mis '1.1. 6 mis 

'1 . 8 mis .:i. 10 mis 
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13. Tl~\J.it1~rnll5 8 L~1G1'lf ijTl113J[J11Tl~\l.Lfl1L~ n1~'U.~LiT111m11"llfh1Tl~mthnu 

24 Lll <n1/i'U. 1Yl 

n. 1 m "lJ . 2 m 

Tl. 3 m -i. 4 m 

14. rn:iaii-ii!uT1~uii1~'1LTl~B'U.~L-li1n1::Y1u~'1L~ 15 anTl~u Yin 10 iu1fi ti11::u::~1'1 
'II , 

n. 1.0 UJG11~tlil41fi 

"ll. 2.0 L3JG11~Bi'U.1fi 

Tl. 4.5 L3JG11~Ell'U.1Yl 

'1. 6.0 L3JG11~Ell'U.1Yl 
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15. "15111h::3J'1 ~'1T1~u L61JmfltJ LJ'1 ~_,tJ a1 Y-1u-:i1°1i1'1 na1~T1~'U.El un ltJ'11mT1~t1\l '4''1 '1'U.n ~u 
'II 

3J1n'1LTl~tl'1Ln'U. 1.0 iu1fivrn~ '1'1~1i11.Ja1t1 LJ~1'1'11nL1m l'i1 lG1 n1~'U.~ Lia<n11L11"lJtl'1 
'II 

T1~\J.Luii1Li1u 1,540 LiJmtiu1fi 

n. 260 m 

"1.1. 770 m 

n. 50 Hz 

Tl. 520 m 

\I. 1,540 m 

"ll. 100 Hz 

Tl. 150 Hz \I. 300 Hz 

17. m1'Ji't1'U. rl'l.JLLU'l.JL~~3JnW1Jtl'1Tl~'U. 2 an ~n1~._'l~\1~1'U.'Yl1\I rl'U.i'11tJiJt1 L~~tl hJd'dJu LtJL~ 
'II 'II 

1. - 2. 

\J\J V"- - -
3. 4. - ·- --f\J\_ ~ -

n. 1 LLa:: 2 

"1.1 . 2 LLa:: 3 

Tl . 1 LLa:: 3 

\I. 3 LLa:: 4 
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.... d • ..... .... d t 4 "" "" .... 

1. nTiff'i::v~"ll t:hrn~wnaJv::L 'Yl1 nrnrnu1nm1n-'i::v~"ll t1\IT1~\UHH.J'Yl1l1'Irnu 'Ylunu 

2. "~uv::L tl~ au 1tli1-i"ll cu.::'lf au '1rni\i LL~::-;i::ihtli1-iT1\IL~mrlmwni1 a a n-;i1nnu 
'IJ 'IJ 

,Ya 1~nn~a\I 
'IJ 

n . 1 

"lJ. 2 

T1. 1 Lrn:: 2 

\I. 1 , 2 LLi::l:: 3 

..... A I .... ...... d d ..... 
n. m1n'l"::v~"lJ tl\lf'l~u 111.IL rnnrn-rntn n m1m::v~"lJ Eh1""1U 'Yl m'W unu 

"lJ. LLtlaJ'Wav~'l11JL fi1rlU ~ "1U1 n LLtl1J'W~'1~"lJ El\ITI ~U fi 1J1'WUrlU 
'IJ 'IJ 

. . . 
'"" d A 1 ..... ._, f¥ d 4 -.... 

\I. EJG111L 11fl~u1111L rnm.J ~~tnn EJGJ11L nfl~u 'Ylmwunu 

20. lUn11'Yl~i::ltl\IL~tli\ILn~m~"lJtl\l~\ln~"lJ11\ILrlEJTl~ULTl~ElU~r-i1u Lllum1~rn.fl~1JU1i 

Gl1aJiitl l~"lJtl\ITl~U 

Tl. m1ff::°r1EJu \I. nTm'Yl1nm1~ 

21. m1LL'Yl1na-EJ~"lJt1\ITi~uuutl1ii1v1mma.Jri1 L u~EJ1l4°'ulf 2 LL~ ~\lil11iLn~fl~uii\I 

~v11cu.1n1m~att1d 

. . 
"' d .,, - V A 3. 'Y1 tl\ITli::lWTitlU 'YlU'Yl El .:J Tl ~U 

m1'11'tiu '1unun1m1~ii11 idi~-;i~tl''W , 
n. 1 Lrn:: 3 "lJ. 2 

Tl. 2 LL~:: 3 \I. 3 
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..; 
.J. Ti11i.m 

23. iti L<iiiJLii~1aliu1 anT'H~::Yiti'U."lrn.JTl~'U. 
n. llll~::Yimu rhnrnJll<iinn1::r11.J • • 
"1J. Tl~ 'U. <ii n n 1:: 'Yl 1J Tl~ 'U. ~:: °rf tl 'U. tl ciL 'U. ~1 mn-1 L ~ £J1 n 'U. ,, 

.J. f..i~~::YiawrhmJ 90° nuf..i~<iinn'l'::'Yl1J • 
24. n11LL'Yl'm~ti<ii"1J tl.JTl~'U.Lnwiif uLri tl 1~ 

~ -.., .d.- • "" 
'1 . Tlf:ltn~nmm.rrrnt1Gia"1Jti..'l<ii1mn'1 

2s. ia 1wim.n an'1LL'Vl ~..'ln1 L it<i1Ti~ua1vr'U.n 

n. LLVH:i.Jrl1L u~wl~'U.~iiTl11lJ~L 'Yi1rl'U.LL!il::ih W~<ii'l'..'lrl'U. 

"ll. LL'Vl~.:Jn1L ii~Tl~'U.~iiTl11lJ~L 'Yi1n'U. u~iiLW~~1.:J-Ji1llrl'U. 

Tl. Lm~.:Jfi1L ii~Tl~'U.~iiT1111J~LllL'Yhnu LL~iiLWfi<ii1.Jrl'U. 

'1. Lm~..'ln1L ii~Ti~u~iif111lJ~L1lL 'Yi1n'U. LLiil::iiL w~<i11'1i1llnu 
4 "' ... d d V A "" ~ O ._, J' ~ :' --

26. Tiiil'U. il 1'VI u1 <ii1'1 Lfl iil au 'Y1 L "l.J1 m::'Yl1J ~1 ~::'Yl au 71u L wm1::Lnwim1fi::'Yl a 'U."ll'U.Tl iil'U. 'U.1'Yl 

~::YitiuacmmiiL wa-Ll.J ~ ti-u. i.iJ~a.:11'11 

n. o 
"11. 90 

Tl. 180 

'1. 270 
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A :' A .-=ii :' J' .,, , :" d o o " ..., o .., 
27. ~HIUU1LTliilBU'Yl-;J1ntt.1'ilitl°lJ1aU1iiln'Yl1 1J 3.J'ilnm·::'YIU 30 LLiil13.J3.J~nL~ 37 n1fl111Jtn1 

'\J , , 

fl~u1mi1~ff'l'ill~ 6 'll3.J J1iu-;i::iifl113.Jtl11fl~U~L'llU~L3.J'il1 

n. 2 

°lJ. 3 

fl. 4 

.,], 5 

28. ~ ma2.1u1i~1m.h1 nlJnTnl!iJ a 'lvi~'l ianu1 ti nTnnvifl~u ii" 
n. m1LL'Yl·maavi 

"I.I. n11113.JnUl~°lJB..lfl~U 
+ o A "' ' fl. LL~iil..ln1L\.l.'ilEl1Y-!Wfi' 

..l. tm'YlniJa 
'\J , 

29. fl~uJ1T1113.J tl11fl~UL Yi1 L'il~-;J::'111 'l iLnviuY-1rf-:i~3.JVl 4 uwrnrnm 1~'1mn'1°1JEl'1°1ie:J..lLUVl 

LrlElfl~ULTl~e:Ju~r.hu°liB..lLU'il~iifl113.Jnl1..l 2.2 L'llU~L3.J<;ld' 

n. 0.5 L'11U~LlJ<;l1 

'l.I. 1.1 L'l1U~L2J<;ld' 

fl. 1.5 L'l1U~L3J<;ld' 

'1. 2.5 L'lf'U~UJ<;ld' 

30. iJa 'lvina11n'1fl~uU..l 1~nnia" 
'\J 

1. LtlU1.h1nl)n11rnn1d'LL'Yl1n"l.I El-.'lfl~U 2 "l.IU1U~~'1~1U'Yl1'1nU 

2. Tl~U~~::rh 1iLn<;lfl~Uii'1-;Jdi LL El 1JY-l ~~'il L Yi1nuL Yi1if u 
'\J 

3. fl~u~-;i::~11iLi'i'ilTi~u U..l-;i::ia..liiTi113.JfiL Yi1nuL Yi1if u 

,Ya 1vina11nnia'1 
'\J 

n. 1 Lrn:: 2 

"1.1. 2 bbiil:: 3 

fl. 1 LLiil:: 3 

~ 
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\I. antl\IUEJ\ILT1~ au ~i.1.l~1uii'1\I 
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1.la1 m i5an~n~1 uV1rt\l L~LLll~\li1 Lilu 11.lml-l-UEJ 1~ 

n. Y'li\l\11Utl1tJYlCl~LUYifEJ3JrlUnTHT1~ElU~°1.ltl\lTl~U 
"lJ. ,....,;\l\11Uri1tJY1El~Vli\l'11nn11LTl~ElU~°1.lel\lfl~Ut-i1ULULLlf1 
Tl. ,....,Cl ... \l\11U"::rhtJYl a~ LUriEJU~Tl~U":: LTl~EJWYi3J1n\I 

\I. ,....,;\l\11U'11nT1~U'1::rl1aLYl1 i au111 T1 m~::au111T1'1::LT1~au ~11.l tl'\11.la1 a L :nan , , 
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5. iJe:i LV1bU'U.';J1.JN1Vif1JnTHnV1Tl~'U,~1,r1 

n. €l'U.fl1Tl"ll€l'1ii1 L~l~LTI~ €l'U. ~~llJTl~'U. Ltl~1 LJ LL~V1.Ji1 Y-1~'1'11'U. l~L~n1r.JYltlVl LtlY-lf €llJ , 
' ' ' ~ 4 .d 4 

n1Jm1L~rn e:i-u. Yl"l.I a-iTiau 

°lJ. °lJ m::~TI ~\l.LTI~ €1\1. ~th \l.~1 mn.:i €l'U.111Tl"ll a-iii 1';J:'.LTI~ €l\I. ~LtJL Wn~Yl1'1 L~ r.J1rl1JTI ~\!. , 
Ti. LrlmnV1Ti~u tJu111T1"ll e:i .:i,r1~Lllu~1na1.:i '1 :'. LTI~ e:iu~1tl1 u~m~nu.:'.~1t1.e1V1 ci'1t1."ll m r.i , 

" '11 

6. L~ €l,r 11~tjlJJ1rh1 iL fiV1 TI ~ULTI ~ e:iu ~Ltl1Jt1.e31ii1J-u. ~"~ LTI ~ tJU ~Ltll'-lf mJ rl1JTI ~u ii1fi a , 

0 A d 

1. au111T1"llti-i-;ivimmV1T1au , , 
2. 1mana"lla.:1~1mn-i~T1~uthu , 

4. rimrnV1nniJa 
'I.I , 

7. T1~uthii1u1L1ru.'151r.Jtl.:11~~1Lmii.:i~.:i~viLLt'l:'.~1Lmii.:1~1~vivi1.:inu 1.50 Ll.1~1 T1~uel1ii1 
'I.I , , 

Uii LL€ll.IY-1~'1V1L ri1 LV1 
'I.I 

n. 0.5 LlJV11 

"1.1. 0.75 Ll.1~1 

.:!. 1.50 Ll.IV11 

8. -;i1n1tl Lrn ilY-1 ~'1Vl"ll e:i.:i Tl ~-u,ij '11 L ri1 LV1 
'I.I 'I.I 

n11n,zli11 (cm) 

n. 20 cm. 

"I.I. 40 cm. 

Tl. o cm. 

-i. -;i1n O LU +20 cm. Vi~tl -20 cm. 
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n. 10 

°l.J. 20 

Tl . 30 

\l. 60 

n. ... "" 0.2 1U1YI 

... .. 
'll. 1.0 1U1YI 

Tl. 2.0 iu1Yi 

\l. 
A d 

5.0 1tl.1YI 

. ..,; 
3. Wi\l\l1tl.°l.Jtl\lTl~tl.~!il~\l 4. fl113Jtl11Tl~U~!il ~\l 

'11niaiuiil!t~1w11ti\ll~~ "liei L!i1U1\lririnc;\ei\l 
4 ~ 

n. 1 LL~:: 2 

°l.J. 2 

Tl. 1 LL~:: 4 

\l . 3 

12. n1Lm~\ln1L U!ilfl~u£u~1t1T1113J~l vl3Jif ttLUttffEl\ll th 1u~1n~1\lL~3J T1~u~1ii1'1::d:Ju i.tl 

~13J"lic:i1!ii 

n. Ti113J m1Ti~ttu~::T111m 71Y'l~m ~mtlmrn\lL fi1 

"11. Tl113J t111Tl~tl.L ~3J lUtl.fftl\l L fi1 lL~Y1113JL 11T1 ~UL fi1 l~3J 

Tl. Y111lH.l11Tl~U~'1~\lfftl\ll fi1 LL~Tl1111l ~1Tl~Ul vll.ILUU~tl\lL fi1 
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... 
"· "lHJ n. m~:: "ll. nn 

'IJ 

14. ti1'1~tHHM~nLT1~e:iu~m61l'e:itt'r11Jnu1u~n1Yru::~iuT1~Wllt1.JT1~uvid.J'l"l1Jn1Jtit1.J'1~tt"llt1.J 
'IJ 

5nTi~uvid.J '1.J~-;i11ru1-lie:iT1112.1~ e:i i.tld 

. . . 
2. LLtl2J'l"l~'1<il"ll tl.JTl ~u 112.JL Yi1nrn-1~~1.J"ll tl.J LLB2J'l"l~'1<i1"1Jtl.JTl ~u ri2.11'1"l1Jrltt 

'IJ 'IJ 

n. -lle:i 1 

"ll. -lie:i 1 LL~:: 2 

fl. it! 3 

.J. -lie:i 1, 2 Lrn:: 3 

15. Tl~UVIU1<i11.JLL~'11n1J1L1mii1~u A 1.t1~i!1~n B LL~1a-::ti't1ttn~rn-ll11J1L1nti!1~tt(LYi1 
'IJ 

L~aJ) c ti1i.3Jiim1mm~t11<il 61 mu -llt11vi~e:ii.t!Urin~e:i" 
'IJ"' 'IJ 

n. Tl112Jtl11Tl~tt1J1L1ut c 2.11nni11J1L1ut A LL~::famU1'1~ULtl~tJU 

"lJ. fl112Jtl11'1 ~U1J1L1nt c itmmi11J~L1nt A LL~::Yl~VIU1Tl~ttL1iLtl~tJ'U. 

Tl. Tl112Jtl11Yl~U1J1L1nt C LYi1rlll1J1L1ut A LL~::fl~VIU1Yl~ULtl~tJU 

.J. Yl11aJtl11'1~U1J1L1nt C LYi1rl1J1J1L1nt A LL~::fl~mU1Yl~ttLllLtl~tJU 
16. ti tl.Jti.J<ilfl~U ii1V1U1<i11.J LTl ~BU ~~1 tt°lttl.JLLYl1J 61 1::Vll1.J 1"1l!i!~<ilfftl.Jrltltt~~Tl11"ffl1.J 

'IJ 

ltt1t1ni1Tl112.1t111TJ~u -lla L<il~tl i.ud'rin~t1" 
'IJ 

n. Tl ~u ~ ~1tt°lte:i .J LLYl 1J1::V111.J 1"1l<il~tte:i e:i n m';l:: L llttTl ~u 1.J n mJ 

"1J. ~"~tlt1.JL ~u~ e:itl·nn!Jm1rnL~t11 L lltt"lla.JTJ~u 

Tl. rm 61 ';J<i11J 'U.VI U1Tl~U,r1nmllmLVl~.Jn1 LU!i!Yl~ULV11i 
q J q 
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n. 30 ° 

"ll. 45 ° 

fl. 60 ° 

'1. 90 ° 
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1 a. L1mh::11'1~11hn ~\ITi~u t cni.nfL Vi a ff111'1r.J'11hn1 wn::LflLfi r.J1i C1'1nu~11u11i a 1~"1l CJ'1Tl~u 
\J 

..r 
n. n11Lflr.J1L1JU 

fl . m1LL'Yl1n~a~ '1. m1-im~ 

19. LrltiTi~m~u 'Yl1'1'11nJ1~n~J1iu "lla 1~~CJ 11.lUrm 
\J \J 

n . er~11L~1fl~u1uii1~num.Jni1 i~11L~1T1~u1uii1iu 

"ll. Tl113Jr.J11fl~u1 u J1~nmnni1T11111r.J11fl~u1 u J1iu 

Tl. Tl113J~Tl~u1u.J1~n111nni1T11111~Tl~u1uii1iu 

'1. Tl113J~Tl~u1ini1~mtmmi1T11111~T1~u1u.J1iu 

20. LLW1ii\13JCJ'1~Tl~UJ1 n1~\ILTl~tlU~L"Jl1LU1uu1L1nt~~1::~uJ1~n~1'1nU LLY-11'1:: 
\J 

i-:1Ln~L~UTl~uii1LUUuth'1L1 

n. er~11L ~1 LL~::T11111r.J11"1Jti'1fl~t1.Lu~ r.JU L1J'11m~3J 

"ll. Tl113Jr.J11fl~ULLfl ::fl113J~"lleNTl~ULU~tJULU'11nL~3J 

fl. fl113J~Llt'l::el~TIL 11"1ltl'1Tl ~UL1.l~!'.JU LU'11nL~3J 

'1. 1iH:im1LU~EJULL1.lfl\ILn~ifu 
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n1"'~"1n <\I 

bb1J1Jtl'i~b3Jiu~~ eh1 ii ei~'lii. l4>n1 ':i~n'rt1 
1 .LL1J1Jlh::dhtfl113JL rith1~1\l L -ll\lL iteiv11 (IOC) "ll Cl\l LLi:.Jitn11-;l~ n11L7r.iitfLL1J1Jl!] 

-;lmm1L~r..1'\.Lf 7 .ff'" L~El\l T1~itm~ ITTV1i'ui!m~r.iwii.urnr..13J~nM1ilri 5 
~ 

' ., 
2 . LL1J1J1h::dJitf111m .Yh.1\l~1.JL i -J L iteiV11 (IOC) "lltl\lLLi:.Jitm1-;lV1nTn~r.iit fLLurnJn~ 

"' 
L~ti\l Tl~'\.Ln~ Lt1wfui!m~r.iwffu3Tt1r..13J~nM1ilri 5 

3. LL 1.l utl1:: Lij 'U.Tl11 m rt r.J\l Gl1\l L o'fi.J L ii'ei V\1 ( IOC) "ll Cl\l LL1J 1J'Yl V\ tlCl 1J1..,~ i:.J ~ thJ CJ YI rr' 
'Yl1 ·Jn11L~r.J'\.L L~ti\l Ti~un~ ITTV1i'ui!m~r.iu.ffu3Tt1r..13J~nit1ilri 5 

4 . LL1J1.JU1::LiJ'\.LTl11 :JJL rir.i.J~d" \l L i-JL itt:1V11 (IOC) "lltl\lLL1.l1.l'YlV\~tl1.ll~fl113J~13J11n 1 u 

m1f\vi1Lfl11::\{ L~ti.J fl~un~ ITTV1fui!m~r.iu.ffu3J1m3J~m~nu~ 5 
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uuutJ"'i:: L3j'"~11mfi th'I m"'i\I L~\l Ld't1V11 (IOC) °l.I t1\ILU·mn1"'i'1(;'1 nTH~tm~ 
" "' . ' "' . 

LLuu1n'1n'ln1·H~tmi' 7 i'" L~tl\l A~1-\na ~1V1 -i'u'"m~uw15'"aTirnC1J~n1:t1iln 5 

... 
0 ... 

A1'li'LLv\l 

°l.ltl\1'"1uti11n'l vt1\ln '"n~n1:t1rf1°1.11i'll'1inu1~1rfm{~nM-1 
" 
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h.Jw1vhn·nu,1i1LL~'U.fl11'1VI n11L1tJ'U. fLLtJtJl n'1n1fl11L 1tJ'U. f 7 if-u. L ~tl\I fl~'U.n ~ v ~ v 

ff1~fuurn 1 r.iu.if utl'rrm.J~ rn~n u ~ 5 ti' ijm1vi11'<il~€ltJf11111nn~ €1\1 LLa::f1111JL ~tJ\1~1\l"lJ €1\1 
v 

Lilm·n (IOC) f1111JL lun::~11'1.I t1\l-;J~1.h::~\I~ ih n1111 rn1L ~tJ-u.rn1~t1-u. rn11~ ~a1.h::dj-u.mi 
1 

~~u13.i LVltJL~r.JULfl~u\1~1J1tJ / a'11wria-:Ji1\I "f!1111~viL~U~L~tJ1'.lr1ru" ~11Jf11111~viL~u v ., 

+1 LL u1-;ii1 LLtJtJ ~tltJ Cl11Jiifl111J ~tlVlfli tl\lrltJ ~'l~';J::lVI 
0 'h,J LL '\.i\-;ii1 LL tJtJ ~tltJ f111J iiffn 1J ~tlVlfli Cl'l rltJ ~\l.yj';l::lVI 

-1 LL iih1i1 LLtJrnrntJ Cl11JL1iiifl111Ja'tlVlfl i Cl\! rltJ~\l.yj';l::lVI 

+1 0 -1 

2.3 ffrntJflam•-1q~n1111~1111i1111'.lr1~"11t1'1 
1 
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., .J' 
3. ~TiUlUl\!11 

6.3 ~mrn6Yi'm1'1~Lrn::th::Ln'lu.J~~-ir~L~tt Li11~ 
~1£.J 
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... .. 
Tl11l.JTl~LV\tt 

°lJ B'1 ~L ~t.J1"151 ru 
'\I ., IOC 

+1 0 -1 
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A "' .. I A 
~'1"15Cl ... ........................................... i:.lu-:i::UJ\\ 

~ 

~1 LL 'VI U\I ...... .......... .......... ........................................ . 
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., 
0 ... 

A1'1fLL'1\I 
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LL'U'UU"i::Lij'U.A113J L~ tl\IG\')\'JL=b\nd'm.n (IOC) ti t:l\IU~'\.tn1'l'1vi n1"iL~tl'Ui{ 
" I; • I t-' f 

uum.Jnei i'it L~u\I A~'itna ~,....,fu~m~t1'it~'itaJfit1 3J~m:t1iJri s 

ti t:l\l'U.1 un11 n"i Vi1\ln ~ n ~n1:t1a1t11i'lf1i't1 tl1~1 i'f Gl{~ n'H-1 .... 

hh111~ '11'Hit111 LLt-mnT'Vii'"'111 ni·n ~au i'LL~utln~ ef u L ~D .J ~ ~un~ ~1 ~fu 
'U 

UnL 1tJu.ffu11"'rrtnJ ~nlflU ~ 5 U iin1Wl11';J~CJtJY111l.ICln~e:J\I LL~ ::~113JL ~[J.JG11\1°1J€l\IL Um.n 
'U 

(IOC) ~113Jm3J1::~l.J°1Jfl\1'1Gitl1::~.J~ ii-;in113Jn11L~[JUn11~€lU m1i111~~tl1::Lnut-rn ~1t:i 13.i , 
1111mciitJULY1~€l\1~3J1£J ../ ~\ILW.rlt:i\ll1\I "~11l.J~ll1L~U~L~£J1'151 CU" Gl13JY1113J~ll1L~U°1Jtl ·nhu 

'U .. 

+1 LL Ul '1l1 LLUtJ~eJU n13J iiY1113J ~tlll1~~ tl\I nu ~\1~'1::lll1 
0 13.i LL UL'1l1LLUU ~€)1J m3Jii~113J~tlll1~ ~ D\lnlJ~\1~'1::1111 

-1 u uh11 LLuu ~EJum3J13.Hj~113J ~El~Yl ~ a.:1n11 ~.:1Yl'1::1111 

IOC 

+1 0 -1 

2.3 ffrnu~~3Jvn1 Gln1111Gi13J1rn11'151~°1J e:i.J , 
... .. 
1 'Yl mm ~Gi1 

., 
2.4 ~Tl111JL~1J1::«llflULiiti~1 
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6.2 

6.3 

... ., ... 
1£.J"l.IE:h'.lt-!LWU 

~ 

ihnrn~m-r1~Lrn::1h::d:hm~~i~L'1U Lihh 
J1 £.J 
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., ..i 
"lltl \lt:-IL0ll't.J1"n1t:U IOC 

~ ., 

+1 0 -1 
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4 "' .. I A 
~.:J".IHJ ................. ... ........ .. ................ ~u1::L3JU 

"' 

~1LL~U.:l ..... ... ....... .... ................................................ . 
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... 
0 ... 

~1~Wil \I 

124 

. ' ~ . 
L~v\I ~ihin~ ~1V1 -i'uit'm~ulii1uJfi U3J~ni+1iJYi 5 

1t11~~';)11nt.1i1LL 1J 1J 'Yl ~ fHl u 1 ~ t.J a iii 'J 'Yl rr''Yl1·Jn11L~£J'U. L~El\I fl~l4na ITTVifu 

i!m1£Jwn\urll£JaJ~n~1uri s it ii ~n1aJ L ri£J \1~ 1"L~\IL d'ciVi1LL a:: f111aJ~ a~ fl ff a" 1::Vi i 1 \I 

,j El fHllJ nu';)~ tJ 1:: ff \I Tl n11L1 £Jl4 fVi ~El Lli l ~ £J L ii £J'U.L fl~ el \I Vi 3J1 ti ../a \I l '4ifEl\ll1 \I 
• 'II 

"ffl13J~~L~UtrL~£J1"1!1tlJ" ~1 3Jfl113J~~L~W1Ju\lri1U hwilLnnt.'tf~\lit 
'II ., 

+ 1 LL it1 -;ii1 LLUU'Yl~ ffCJ1J1~ r-rn i aJ fl 'YlTifJ1\I n11L 1tiu iifl113J ffCl~fl ff CJ'1nU~\1~';1::1~ 
0 Lli LL it1 -;ii1 LL UU'Yl~ ffEJU1~ t.J a iaJ fl'YlTifJ1\I n11L 1til4iiT1113Ja'El~ fl tr €1\1 nu ~.:iri-;i::1~ 
-1 LL ithi1 LLUU'Yl~ a-ciu1~ t.J a iaJ fl 'Yl TifJ1\ln11L1t1'U. L1iilT1113Ja'El~ fl ff CJ\ln1J~\lri';l::1~ 

LL~::i=l')1lJ 

llf;l0~1\J'llfl\J 

i:i~u1~ 

1. -;i'1'W'iil11cu.1-lleim11J~ei'hJit vi1Muritrn~a 
'U 

d 4 d ..::~ - -1. fH1\4na ~mtJ0'1T1a\4"1G1a'1a1fltJG11na1'1 
... . 

lu.m1LT1i'lattfi 

di .d d ""' 

2. TIGl\4il11J'!J11'1 ~mtJO\JTIGl\4"1El\4111fl'lJEl\J • 
i1nl'l1'1iu1u~~i.:iu1nnu~~'ll u\IT1~u 
3. Tl~U9111Jtl11 ~mtJO\JT1~uiii.2.itia'1a1itJ 
i1mn.:i1um1LT1~Emii 
n. 'Ila 1 , 3 

'll .. iJei 2 ' 3 

Tl. ,Ya 1 , 2 

\I. ,Ya 1 . 2. 3 
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n. .d ., A. -a"'' 
Tiaum1i.mitl. Tiau1l11'.J 1"\IHLanoirLw , 
LaL•1rnf Tiau1l'l 1'.J i'"«aa<111"1 l11ma<11 , "1.1 •• 

Tl. fl~m~l'.J" fl~uii1 fl~tl.au~" 

n. ~ 1 , 2 LLfl :: 3 

"1.1. iia 2 LLa:: 3 

d "' Lfli:'lel'U,'Y1 

n. Ti ~mLt.itl.~tl. l i.n 

"1.1. fl~tl.11.l.M\I 

fl. flatl.1'1'11'.J , 

' . ~ 
4 d.od .... 

fl. flaUt.lfUJ'\'111'\'l\1911111'.J11LLfl::~rnJ"1.111\I 

"· fl~tl.LLlim~n lv-M1 
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6. ie:i 111~e:i 1tJdrin~e:i ·HfitnnuT1~i1.~n:urn1 .... 

n . LU'U.Ti~ufi'lle:i\l<ll1n1:11\liin-niu1umn 
' ' ' 

L~t11num1LT1~e:iit.Yi'lle:i·m~u 
d • ' ' 

"lJ. LUit.T11:1uriLT1 ~ e:iwYi1tJ<n1:uLm1 t111'll ti\! 

~ 

@nn1:11\I 

fl. LU'U.fl~it.~13.iv1e:i\I e:i1Tlvi1n1:11\l L it.m1 

Lfl~m.i.fi 

\I. LU'U.Ti ~ii. fle:iit.tnT1"lle:J\lvl1n1:11\liim1£u 1ii • 

.ca.. .d .d .d 
n. 'Yl~n11LTli:l8WYl'lle:J \!Tii:l'U. 

'll. Yi~m1iit.'ll e:J\ltiumfli1n 1:11\I 
q 

8. fl~ufiLn<iPil1nm1~::u~i;uimiian LU'U.fl~u 
'Jlii.11111 

d 
1. fli:l'\.l.ni:I 

2. Tl~Wil1:1J!'..J11 .. 
3. fli:l'U.~1:1J'll11\I 

ie:im1:u1min~e:i\I 
.... 

n. "Jie:i 1 , 2 LLi:I :: 3 

'll. "Jia 1 , 3 

fl. ia 2, 3 

\!. ie:i 1, 2 

fl. ii~i\l \11u1ui1La\I 

\!. Lfl~aufllu.~ruru1m~1~ 
, w w 
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2. 

imrnu 

10. ia L~~tl ''b.HlLiJUfl~U~'l11J"l.111'1Yl\llUJ~ 

n. T1~u~1 fl~ii1iiL~\.wnan 

"l.I. fl~UL~l'..J'1 fl~ltLLt-lU~'U. LVi1 

fl . fl~it1m~m~an fl~UL~u.:i 

"· fl~w;nn l n1i'V'll11i anEJ fl~ULLt-lu~u h 1 

n. LiJitfl~Wi111Jtl11 

"11. LUitfl~una 

fl. ijelm1L~1Lri1nULLa''1 

.:i. a1iui1na1.:ilun1'nfl~auri 

n. F LH~:: D 

"l.I. A LLa:: 8 

fl. F Lrn:: G 

\l. 8 LLi.'l:: F 

n. A LLa:: E 

"1.1. 8 LLa:: D 

\l. D LLa:: F 
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.... .. .d 
8~11L11f1Gi\4 

fl111J~ LLfl :: .. 
fl11" tJ11 fl fl \4 

'lii 

n. A LLGi :: C 

"11. B UGi:: E 

fl. C UGi:: G 

\I. D UGi:: G 

n. mlJ 

"l.I. m1l.Ji'i 

.d 
fl. fl11l.JtJ11flGl"\.4 

\I. LL81J't'l~v~ ,, 

. .... ' . . 
17. flat4U1fl11l.JtJ11fla\4 60 cm Lfl~tiwnmm 

v1nLLVIGi\lri1Lit~'i1.,:iiim1l.J~ 10 Hz tl~11L71 

"l.lt1\lfl~t1.ii11"4Yitbu Ll.J~1~a1mri LYi1nuia 

n. 4 mis 

"l.I. 6 m/s 

fl. 8 mis 

\I. 10 m/s 
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129 

... 
1::<i11J ., 

" "118 .. ., ., 
fl112JLWU. ~flnTn1t1i.n "lltlHCllJ ,, 

L H'u.eLL \4.:: 
+1 0 -1 

18. ... :-- .d ~ ' - .. 
f1Cl'u.U1fl112Jrl 8 Lll1'il 'l1 3.Jfl113.Jtl11f1Cl1.4 

L'YhLfil n1~'u.<ilL~m1>.JL11"11a·rn~mrhn"u 

24 LlJ<ii1/imfi 

n . 1 m 

'll. 2 m 

fl. 3 m 

.\!. 4 m 

19. u aati,:iuuT1~\4,i1~"Lfl~e\4riL i1m::rn.J~.\l lii 
""' - .-=ii " f I 15 flnfla'u. nn 10 1mn m1::t1::~1,:i1::~11,:i ,, • 

.... d cl 1.0 .... I .... ... !' ~ 
H'u.flC'l'u.'YlC1t1ii<iln'u.L'Yl1nu 4 UJ'il1 flc:l\4'u.1'u.~:: ,, 
iim1m11L'Yi1Lfil 

n. 1.0 LlJ'il'llii ai'u.1fi 

"11 . 2 .0 L3.J'il7!iiai t41ri 

fl. 4 .5 LlJ<ii'lliiti1t.nri 

"· 6.0 L2..1 'il1<iiei mri 

20. °1!11th::lJ.\l~.\lfl ~\I, 1 '11'U.1fl. UrJ.\l tJ .\ltJC11WU11 ,, 
'li1.\!L 1a1.y;fl ~tte an 1tJ~1 mfl~a,:i ~,:i~uniu 

mn.\lLfl~ti,:iLil'" 1.oitt1fiw a~ ~,:i~111tla1atl ,, 
~1.\l~lm~mrh L<il n1~\4<il L~el'il11L11'1.1Cl.\lfl~\4 

LU~1LU\t 1,540 L2J<ii1/imri 

n. 260m 

"11. 520 m 

fl. 770 m 

.\!. 1,540 m 

21. A - d - ..; • 
flflit°ll'u.'il~\4.\!Ln<i1~1nm1H'u. 9,ooo 1t11J'ilt1 

'u.1fi fl~ud'iim1llfiLrh h 
n. 50 Hz 

'll. 100 Hz 

fl . 150 Hz 

.\l. 300 Hz 
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'liauYi'u'l.I EJ\I 

Ti~u'li 

I . - 2. 

\J\J ~ -- --:.1. 4. - -_/\_/\_ ~ -
n. 1 LLGl:: 2 

"lJ. 2 bbGl:: 3 

\I. 3 UGl:: 4 

. ' 

23. '11m1a\lm1'liauYi'u'llt1\IT1au '1\IW'111m1 

., . "ti .r 'l.I EITl11l.J'il £l ~ 'U 

' 
1. m1m::i'i'l'llt1\IT1au11m::whnuwamn 

.., ~ . ... .... - -n11n1::'1'i'l'l.IEJ\ITiauut1Ul'l l.J1'1JB'Ul'lUnu 

2. Ti~U'1 :: Ltl~uu1tli1\l'llnt::'liawti'unu LLa:: 
" 

'1::iht111\I Tl \IL~il Lrl tlUU ni1 EID M 1n nu 
" 

. ' - ... . .. .... .... -Yiu\l\11'U'l.IEJ\IT1auut1ul'lm'IJm.munu 

it11'i'ltm i a\I 
" 

n. 1 

'l.I. 2 

Tl. 1 LLGl:: 2 

\I. 1, 2 LLGl:: 3 
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£.Jni1c:ici1\I 

~l.JU1ifl~UL~ 

24. Lrlt1fl ~it.~Eh1fl~it.Lfl ~ t1urlmwunu 'llt11~Li'.lu 

v~\I b~l.J arm mm • 

..., .d .d v 

m::v~"l.IB\lflawm.nwunu 

·11. LLal..lw~v~nlJL ri1nw.rnmmLal.Jw~v~ 
~ ~ 

Lfl~ t1it.YIL'll1~1nit.utf1~-hit.nu hJ ~"~tJ aL ~it. 

L~ £.J1-ii a\lnum1l.J11~ 1it.L ~ti\lfl ~una 
~ 

vi ~'U.Lfl ~ c:iwYit.11u d:lttnT~~nH1 ~l.Ju1i~1l.J"Ji c:i 

1~"l.ltl\lfl~'U, 

n. m1~..,nm 
,l' 

"1.1. n11La£.J1L1J'U. 

fl. m1~::tic:iit. 
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27. 

28. 

d A ; 

nT~LL rrm ~avi'lJ v.Jfl atimunin;n n 

Lm fi.Jri1Lit~a1.;ti1f 2 Lma.Jfi11'1~Hi~fl~tiii.J 

vhn1rn1mrn~a ltJd 

"" A "" .... ..., d. 
3. 'Ylv.Jflawnati'Yl1J'Ylv.Jflati 

m1iatinuntimm1iln1 t~Hivi'1i!UY-I 

n. 1 LLa:: 3 

'lJ. 2 

fl. 2 LLa:: 3 

.J. 3 

, 

--- .... d .d. '°" !' 
'11na-:uu'ilm1~m~11v.Jflati flt:1timti1 

Lfl~atirl'11n'ii1na'l.Jii1am-U1mi1~i.i tl'ilnrn 

.I n. m1:1JtJ11flati 

'°" .. .J 
fl. 'YlV'!'Yl'l.Jmw•1atiwn 

.J. m1:1Jn 

L~tJ1rlti 

,, 

fl . f\l~'iln m::'Yl1J uftiLLti1u1n f\l~a-::ri'titi 

aciLti7::U11JL~tJ1rlU ,, 
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33. 

~>in'il'll11>i L1tJni1a::11 

n. m!~::ri'mi 

.J' 
>!. nl!LG'W1L1.J\4 

A ... • .i .I 
"11. fHm 2 "llu1w1~1m..nnn11Lflaawn111 

11i.1n\4 
t . - 4 .d ..;., .... 

fl. uvrn>imm'ilf1a\4Lflaaumnm1L'ili.J 

>i. f1ai.i,.rm~iith1al'.Jqia'IJa>i<il1na1>1 

' ' ' ' 0 - d <Ci.cl ,.. • .... • .. 

'll. Lma>imLi.t'ilflai.t'l'U.Jfl113.JCWYnni.t LL<?13.J 

LV'J~'i1!>1-J13.Jni.t 

fl. Lm~>iri1Lit'ilfl~ttftiim1i.i~L2.iLYhnu LL~ 

ihl'la'<il1>ini.i 

>!. Lm~>iri1Li4'ilf'l~U~iim1i.irl13.iLri1n\4 LLa:: 

iiLl'l,w11>i'll1i.inu 

4:11 A " ~ d .. t' d .,., 
nm 11'.Ju;i::m'il m1a::ri C>\4"JJ\4flau~1ri a-::'Yl au 

a anmiiL l'iaLiJ~vu 11.l~ a~f'n 

n. o 

'll. 90 

fl. 180 

~- 270 
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fl~it1itih~n1'ilL~ 6 •1nJ ii1~ir;i::iim1t1v11 

fl~itTlLfJl'it~L3J'il7 

n. 2 ')). 3 

Tl. 4 \I. 5 

4.d .d..1-i .... -it 
n. L11aT1aitLT1aawmtJavitC111mn.:im1m1 

LU~l'.JitLLUa.\I Lff3Ja 

'IJ. e1'ilTIL~1'1Ja.\IT1~it1mi1~n cia111Xa£Jni1 

., .. ..I .; .r 
tl'il71L11'1Jtl\lflait .. 19lit 

Tl. m1,.;'m Wll £1\ITI ~itLn'ilLrl t1Yil1l'Yl1.\ILU~ l'.Jit 

- Q'l"d A d .J :'X 
"· ~mnC]91Ln'il Li!LiJ£lflfllLLT1aawmnnit1'ilit 

1tJii1~n 

36. ~ ru.«3JlJ~,.,1atJnn!Jm1m'lic:i L'ilffiiaihn v 

n17Ln'ilfl~ittt\I 

n. m1tm1n«a'il 

'IJ. m1113Jni1.1~'1Hl.\lfl~it 
' . - "" ' Tl. LL,,,a.\ln1LlLilCl1'WlL11 

"· nnrin'lia .. . 
37. fl ~mhm111 v11T1~itLl'i1 lt?JVi'1::"11 'l ~Lnt?Juw 

~.\l,., 3J 'il 4 uw1t1tJLL\.n~.:ina1.\1'1Jeh1'lieMLil'il 

Lrl afl~itLfl ~ ait~~hwlia.:i Lut?Jfiiim111n-)1" 

2.2 LfJl'it~L3J'il1 

n. 0.5 L'lflL~L11'il1 

'lJ. 1.1 L 'lfit9i Ltl'il1 

Tl. 1.5 L'lflL~L3J'il7 

\I. 2.5 L'lflL~L3J<111 
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