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ABSTRACT 

The purposes of the research were to create computer assisted instruction 

for Mechanics of Materials Subject, to find out the efficiency validation of computer 

assisted instruction based on the standard of 90/90, and to analyse the students' 

learning achievement after using the computer assisted instruction. 

The subjects in the study were 17 second - year diploma engineering 

students enrolling at Rajamangala University of TechnologyPhra Nakhon. The researcher 

made the experiment by having the students pretest. Then they studied by using the 

computer assisted instruction focused on practicing basic turning. After the students 

had studied and had posttest. the efficiency of the computer assisted instruction was 

calculated as well as the learning achievement was analysed. 

The research result revealed that the efficiency of the computer assisted 

instruction was at the standard of 90 / 90. Moreover, the learning achievement after 

using the computer assisted instruction was different at the significant level of 0.05. 

(Asst.Prof. Prasert Wirotcheewan) 
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.. - ~ .... ~tI -ll'_or ~ or2. lJYlLT!JUlI'lflJ.J~'lLlJ1flTll'l!JftflU ~J.J1!Jn~ U'rILT!JUL TunnJ'rIftTl~lIUlJ"'~fla,jftLUfl~1 

2 ft -l'l':!l". ~ tI· ... II .~,"nflfll"ftl'lnft't lJ'rI'rI 1-2 ft~ U~U"II"1flJ.JU1LftUfltl1~U~ T::nfllJlI'l1lJTT!J1!Jtl1~LlI'lftflU L~'l 

.. ~ - ... t ~~.. • 1::/" .I.... - ..
lIfll'l'l'J.J Ln!J~lJmJ1!JlIfl~f;i'l"l!J "!J f;! L~lJYI LTtlUft1J.J1 ffiU1 ~U"IIl'l7flJ.J'rIJ.J1JYILT!JUlI'lflJ.J~'l Ll'lflT 

iK~nft1'l 1ritUoDfl~ LLeJu;;t 1'flJ.J'IIfl~LlI'l1tJ~lI'lflJ.J~'l LIJ1flT llll1ntIUlJ'rI ~UfllflJ.J~'l L£'IflfViftf1~llll:: LU" 

'~flUlJlJti'IJ1tumi 1\1'f!.offR1J.J1Tn LftflnlJ'rI m,UIJ11J.J~rKfl~m'~"!Jiji n1ttu::LUULJ.J\Jf1!JmTflflU 

oJ ~ '1_ ... or -l • ... ... 
LJ.Jfl Lftfln LJ.J\Jf1!JmTflflU..."ttiTunn.tllll::Uft"~~'l~fl LUfl~1'r1"\:::U1 LftUfl Ufl'llJ'rI LT!JUllll:::U1 L~1ftfl 

or .....:::. .. - "~.J( k .. .. k 
LUfl~1lJ'rILT!JUL'Ifl~UU 1"\U"llJ 'llru:::~lJ'rI L1tlUlI'lflJ.J~'l LIJ1fl'l f;! L'Dllll:::l'lfl~ LftflnL1tlUp'J'l!JIJ1ULfl~ LLft::: 

LftflnL~fl~1~U1nl'l'tI nfl!JnfllJ ~u1~l'lli1!J ~ffiihJtKu Ufl:::R1J.J1Tnflfln"l1 nlJ'rIL1!JUlI'lflJ.J~'l Ll'lflT 

oD'l!JfttlUt.IIl'lfttll'lL'lft1 L~fl~1lJ'rI~mi1!Jllll:::LiluulJlJ'rI"RfllJ;~llll:::tI'l:::L$jut./ftti1~1u~1fl'bJ~1umT 

'rI"ftfllJ 
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J a- I 

3. un~n1i1 \4~'l!lii-3 un~m~n~IltJmruty'll'l1 ft'l''lti'''In1''tlLI'l1tHna {uuii 2 

t1n'l1';ln1i1 1 / 2551 ~\4'lti'rl!l'lftm'rlrtLULa~1"l'!l~-3rtflW~U"" 
.r..c ..... • ... ~ 

4. f.Jfln~'l'rl~'Vl'l-3m1'L1'!IU ~~'l!JCI-3 ~fll'l~ LLUUlll'lnm1"rl'l Ll.tJtJ'rI"ftfltJ'fl-3unr1n1i1 

nq~i'ltl!h-3~'lil1ll1 nn11'L1tJufll'l!ltJ'rI LltJul'lfl~yh Ll'lflf'll'l!JftflU 

.1 :::t.. r ....... LJ -I I!... .t
5. u1'~n'rl~f1'lw"'l~Lmu-rJ~'ll'l1'3'lU ~~!IC1-3 tJ'rIL1'!IUrtfl~W'I"'flTD'I!JftflU'rIftTl-3~U 

i1l.J1'~ft'rlin'lwU'l'l'l~ LnN..r~'ll'l1'J'lU 1111 m1'1;r~l'I1'\411.J1'~ft'rlfifl1mJfl-3tJ'rILltJurtfl~~'1Ll'ltlf 

'!l'l!JflflU Lfl!ll;r""1'Il-3n (Lft'l'lri1!f, 2528: 284 ) 

= + 

P • M, P 

-I ,.. ( )M, = f.Jft1JfI-3rt~Ll.UULllft!J1ll1nm1'ftflUnflUn11'LffiU Pre - test
 
,
 

M 2 = f.Jft'fl-3rt~LLUULllft!J1ll1nm1'ftfltJ~fl-3m1'~U (Post· test) 

P = rt=LLUUL6i~"fl-3;fl'rlflftfltJ
 

, "'.J.IIt... ~ .. , I .l"'/ II.!''''
 
rt1'f1-3flPl1"ln'lU'rI ~1ll1n~l'l1'U 1ll~~rt11'~~'11-3 0 - 2 111rt1'r1\41fltln~1 U'I~rt1~1n 

a

nti1 iiflti1 tJ'rlL1tJUrtfl~~'1LJ1flftrU~LnN.mn"1'31U 
... :'L. I!...!'l...... -I .....x.

6. LLtJU'rIl'lftfltJ 14~'l!ln-3 LLtJU'rIl'lllltltJ-iflf.JftYl1-3n11'LnJU LUU""1"f)"~fl'rl~'1"'!IftT 1-3 

.t ... 'IJ(. I" ... J! .. .. LJ ... ".l' ..
'ULWfl LlIU~ UJUf.JftnflUL1'!IU,,'1!1 tm L1'!IUrtfl~W'ILl'IflTU'I!lftflU Ll.fl::Mft-3m1'LffiUPl'l!lU'rI L1'!IU 

fllfl~~'lLllflft'l!lftflU 

t1n:ts,.ut1.m..4t,nn'~~11 
... 'I s,MJ!" .. LJ .. D:'../ -I I

1. LWfl L\4 LVItJ'rIL1tIUrtfl~W')LJlflTD,)!IftflU ')'!I1nft"1ftlJlT~ft"l tJ'rI'rI 1-2 'rIf.J1Un11'\41 

U1'~ft'rlfin'lw LL«'l LLft::ft'l~'l1'C11flum1'1.J ~nfltJn11'L1tJu lufuL4tJuUI 

.,~ 1J("" LJ ..It!_.t ~ ," 'I;'2. UnrlnWlft11J11'n lIU'rIL1'!IUfIIfl~Vi'lLlf1flTU'I!lftflU'rIflT1-3'U ",n1i1nflUL1'!IU LU'IJU 

\41'fl'rltJYI'lUUfln L'lft1'til 

3. L~flLLniJru\411um,("n11'Lffiun11'ftflu,tl-3c(i(!IM1tltl1"1mvhu~u 1 ~U11JYlL1tJu 

fIIfl~~'l "'tlft'l!lftflUttn-lL~f11~f.Jfti~q'rlf'Vl'l-3n11'~U"-3;lU 

4. n11'fi1Lilumii(!I1ufIIf-3d LtJum1'fi'lLilumii(!I1uKm~N::7'1~nq~tfll1'-3n11' 

nft'l');ifl 7'1~q~iifll'l1~ftulllllumm1i)"'!I1u,r'l;;fl~Lil!l'lnu .-3nq~qM~fi'lLilun'lri(!1 
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1J'NVl1uihJ~fl1Jn"l'tu1Un1ni"l~t(!.IJ.l"lnth-3u'El!.lth-3 LLlJln1Ji"l"lflUtl'Elnttl '\li;fl1J"l,3Vi'lUfJ-3'W LPl!.l 

ti"l"l"luii(!.IJ.l1 ri'ElU ~"It!u Ldtl~J.l n ~J.l ti"l"l"lU~ (!.ILui'lfflLitl"l LilmflU L\lfIl'l"lJ.l1'lJ.lijil'!b!.l 1.'\.1ftfl 

;"InULLfl~nu",un~.r,nJnq11J1'ltl~fl"l"""'El"ltl'l'''In11' ~ LU\''l r.lft~ti1L\lLnl'lfll'l"lJ.l+UJij'El1'lJ.lL41 
LUn17"Vh-3"lu;h1Ji1J"'El-3J.l'\.1"lii'VI!.l"lfl!.l~ LLft::;fJ-3Ltl1Jm1'n1::;~1JL~~f'lft1n1'L1J",u'l!.l-n1Jti1"1"l1Jii(!.I 
'I".r <;' •L'\.1J.l"ln'!lU""J.lU Ltl1.J"l!.l'!ltl-3'\.1U'ltl-3"l1J 
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lun'l'l~ m~rN1Uii~fJl'lf-3~ ~~fJ'1IiA mfili'UI'l.J1 Ltlnft1 N1Uii~fJ~ L~fJ'l;rtl-3 t"fJ u.t..i-3 

, - ~ ... ~ ... 11.1.:1'
u.fJnmWl'11fJfl:; LtlfJIl LuUWl1JtlfMl'ltl LlJU -	 .. ~ ~ 

I 

1. n'l'MLI'l'l1:;~LUtl~1LUtl~1'l'!l1 

2. n'l '1ft1-NUYl LiuUl'ltllJ~'l Ll'ltlfoJl'lfJfttlU 

3. n'l'lft;"-3u.uUYl"fttlul'''~flftlJflYliY11-3n'l'lLmU 

4. fII'l11J~1J1fJrltllJ~'lLlJItlfoJl'lfJfttlU 

5. n'lffi1t1'1:;ftYlin1Vi~tl-3UYl Liuul'ltllJ~'l Ll'ltln'l!Jft tlU 

6. -31uii~fJ~ L~fJ'lojjtl-3nuuYl LWUflltllJ~'l ~tlfoJl'lfJfttlU 

- .. .:... • ~ - ... I ~... I 

n'l 'I'l LI'l'l1:;~ LUtl~1 fIItl n'lN1 Ltl1 LUtl~1'l'!l1l1lj1n~fln~l'l'IIJ1 u.U-3tltlnLuUL'Itl-3fJtlfJ 1 
... I I	 l.t ~ I "'" I ", it I.J ... ...

~'Itl~U'lfJfJtlfJ 1 l'l"llJftlJl'l'l'l n'l'lu.U-3LUtl~1UVifJ1fJ11JU.U-3 L~U.l'lfl:;l'ltlU L~CY flLftfJnUtl1"'l~:;ftflU 

\i'l;rtlth-3ri'1ii'L~tll\4jjrl'l11J,jtl Ldtl-3"u ~ltIL"U~1Ldtl~1 lJItlULf'lI'l'l'llJitl ~IJ nvh'1Ii ;rtl~1rlCY 

.. II.! -.r ~ ... 'I .... i.J - ..
I'ltl u.lfll'l'IIJn'l'l"I"YltlULUtl~1'!1tl-3~fln~l'l'l L~UtlfJfl-3 u ( Lft1'lUfJ I 2528 : 105 ) 

_ .. .: _.. ......:... ... 'I."""': - .I 
n'l'l'l Lrl'l1:;~LUtl~"I'l'l'!l1 I'ltl n'l'lrlll LfltlnLUtl~1'l'!l1 LVitl L~ LIlLUtl~1'l'!l1Yl L~1J1:;ftlJ 

,."J ~ - ".r .. .: .... 'IJf 'I - :::.
U.fl:;ftlJ\l'lNYlt\Il LuUn'l'l'lLl'l'l1:;~U.fl:;n-3L1'l'l1:;~LUtl~1 LVitl4l:;U11J1 L'UfttlU LUUYl L1fJUUU 1 

( nfl1ffiu~ 2540 17 - 23) t1,:;ntlulIi'lfJI .. ...: - ~ ~ ~ .. ~ 
1. '!ItlU L'!I"'~'Itlfll'l1IJftlJ\l'lN"tl-3 LUtl~"I'l'!l1 LuUn'l'11'1 n1:t'ln1 'I'l"'l'!ltlU L~l'l~'Itl LUtl~1'l'!l1 

.I ~ ....1_ !'I, • .I • " .. .. ... ~ :::. ~. .1'1. II. 

LnfJ'llltl-3nUYllJtlfJ LUlJI1'11~fl1fJ 1 LfllJ U.fl:;l'l1'11YlU11J1 L'!ILfltlnLVitll'ln1f1UU fII'l'lLuUC'l1'11Yl L~IJ 

..... ..... ... a .. ~.., ...... ~ .J 
U.fl:;YlUt\lJfJ LVitlU11J1 LlJ'ltJU LYlfJU U.fl:; I'll'! Lfttln LUtl~1Yl L~1J1:;ftlJ 

Sol' ........t -.... .......t....1...
2.	 rl'l1IJQnl'ltl-3 U.fl:;1'l'l1IJYlUftlJfJ1Jtl-3LUtl~1'l'!l1 fIItl n'l'll'lll LfltlnLUtl~1'l'!l1YllJfIl'l11J 

.!I' .I 0;' - x. .:, ~......
mIJ1:;ftlJu.fl:;Qnl'ltl-nJ1nYlt\f'l LI'!t1Vi~1'1N1I'ln1:t{U:;'!Itl-3LUtl~1ntlUL1JUtlUf'lUu.'In 

... .... .: - .. .: - ¥ .. tl ....r.J.
3. n'l1'l\"fl1I'!U~tl-3LUtl~1'l'!l1 I'ltl LUtl~1'l1l1 fIl'l11J1. ~'Itl '1:::ftUn'l'l1UYlI'l-31J1"'l1n 

".J. 11. I" "r.,. II.! ~ .I .. 'I ..... II.!' .. Jf" II.!" • ".!I' 1.1-"- ... 11 
~n-3 LlJCI-3f;j'Jutl1"'l u.lLuUYlL'!I1 L"'l~tl-3e;\'IU WI ~'1tlL1I1 L~ IIItlfJ1-3fJ1nfl1U1n "'l-31'ltl-3 nUl'l1J11IJL-3tlU L'!I 

'I .. ".: - ... .:r
LUn'l'lL'!I1 L"'lLUtl~1'l'!l1 IMU 

3.1 Ldtl~1~'!11 ~ltIt1~ftUn1'1nr rXtl-3Qn!ltlfJ ~ltIu.t1nLtlUft'lU 1ill tlltl~~LWU 
.!I' .. 'I': '.J.::'
",tl-3L'!I1 L"'l LUtl~1 LLIJlfl:::n'lUUU 
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.1 ... .. .1 .-.1..1':" ... • ~ • ~ 
3.2 LUtl".1'l111 "'1'£IlJ~ftlln1,ruVltltltl LL,,'lUU I'Itl-3Lm-3fl1V11.Jtl!J1-3L"'J,J1~ftJ,J '11-3 

tl1~ntl".ftmJ01.J"iiL;j'fi-3U '" ~tl 

3.2.1 fttlU411n~1!J1tJ"'1!J1n 

3.2.2 fttlU~1n~-3~LLftL,.~hJ~1tJLthJ~u1tJ,~utJ~ntl1.J"'fl1!J 1 fhutlti1-3!J1n 

3.2.3 fttlU411n~-3~Vi1.J\';;Ui'l1 1tJ1tJ~~-3Ll1Vi1~~LfII~ ".1tl1tJ".1L"'lJJr.lfl 
, ../ I ../ 

3.2.4 fttlu411ni-3V1lLLft'l1tJ,a-3V1U-3'Wl 

3.2.5 fttlU'"l1n~-3iItl\l1nft 1tJ'~~tl~1nfl 1 .../ . 
3.2.6 fttlU"'1nft-3V1iiVlN-n"L~U 1tJ~ft-3J,Jt'Wl1Vi 

3.2.7 fttlUL,xLiju1tJI'I1J,JfinJ.J'!I1~lItl-3 L~n 

'" 3.2.8 ftt1UL~~L1tJuLitJui't"!Jr.hutJ'~ft1V1ftJ,Jerft~-3~1 

m,.f1UJ"L;'u..tlalfi')LlIttlfi')s.tlu 

n1~fN1.JVI LitJUflltlJ,J~'l UJltlni'l!JfttlUlItl-3t(i(tJ iit;, fi1.JiUl'ltlU~-3l'itl1tJn 

-. .. ., -. ... .J' -. .I~ ..,,, ... ~ 
1. n1~ Lfll"'~"''''fln~I'I'1'1!.1'l'!l1'''1'£ILUtl'''1'l'!l1 LLlJ-3l1UlJltlU L""-3U 

~ J' ... .. J' J' ... ... 11 ....l .... ., _~ 

n) "n~LUtl"'1'l'!l1"'1'£ILUtl"'1 lJI1J,JLUtl"'1'l'!l1"''l'DtlL1'£I-3-31U'l~tJlItl-3~'l''!J 

".ftn~lJI,~l'i'1.JtJiClJClJ11J11 ft1111iifll'l nmJ~lJIft1"'n1' ~ Ltl "ftt1U~J,J"'1iiVl!J1ft!J LVlI'lt Utfl£J,.,'!I 

J,J-3fllflVi'~Ufll' I'lru~iifll'lnmJfII1ftlJlf 

11) iiU'l1'1~\f'ilJlqtJ,~ft-3"n1,fttlU LULdtl".1ii1l11JI1J,J1.i'lftl r4tN-31Uii4'!JlItl-3 

t(ir.itl Il1UI'l'l1J,J! ( Knowledge ) ~-i1LijULLft'lU1J,J1LLti-31.JVlLitJULLfl~L;l!Ju'ilJlqtJ~ft-3flln1,.fttlU 
... r J' ....l.. .1 "I.., X. Jt. • 1 r .1' ...... 

Ill) 'l U'I"'~"'LUtl"'1LVitl LfltlnLU'f)".1 L"'L"'J,J1~ftJ,Jfl1.J' dlJlqlJ~ft-31'l l'I'ltl'ltin1' 

4'I1lLitJ-3t;'''ULdtl'''1L~lJINlJI1J,J'il'lqtJ'~ft-3''L~-3Viq~nmJ 
'" '" 2. n11flfl-3~"1.JVILitJUflltlJ,J~'lLlJItli,htlfttlU lItl-3t(i4't1iiiUlJItlUtJl-3U 

... .1 ... "'11....l _ ... 
n ) LlJIltIJ,J LUtl".11.JVI Lmu lJl1J,J"''l'DtlL1'£I-3l1tl-3~'l'''t1 

11) ,hrlJlqtJ'~ft-3fllL~-3Viq~n,.,.J,J LLfl~L~tl"'1 1Ifl-3t(i4't1 LLlJifl~yhUJ.J14'flLLU-3 
.1 .!'I ... 11 I 

LUtl".1tltlnLlJU"''l'Dtltltl!J 1 

fll) U1L~tl"'11.JVlLitJUJ.J1';11.JVI~-3 (Scrip) 1i'l!Jftn~ru:Pi11.J,m1!J~'ltlt1m:l1 

-3) u't'I~d1!J';1i)~t tl Lr;tlr.il'l';1 Li:lU~"1.JVILitJUflltlJ,J~'lLlJltlft'ltlfttlU n1t1';1lJ11J,J 

'"l) ~d1t1';1i)~ttl ~-3r{i4'tILiju~4'flt\'1-3L~;i1L;jumm11.JVlLitJuflltlJ,J~'lUJltlf 

'!I'ltlfttlUlItl-3t(i4't1 u1i);;ttl~n1t1';1 LLft'l1tJl'i1 LUUm'ft1-NttJ, LLn1J.J1.JVI LitJUl'ltlJ,J~'l U'ltlft'ltJfttlU 
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~) U1UVl LWUl'ltl~;;':l Ll'Itlf1l':l!JRtlU~Rfl4LR;tlll LftJUflltJLlft':l 1,n\1~L~!J':l'D1C\J 

iK1Uatl ~1U':lU 2 vhu l'I1'ltlllRflU LLft':luftnJ1-3 LLnt1J1Jl1~rl1 LLU::U1 

'D) U1'Wl\1~L~!J':l'D"C\:1iK"UL~tl"" Llft::1i'1um'~ftl'latlm~tlu u,::U:jU"nAl'l1~ 

UVl LWul'ltl~yh lI1tlf1l':l!JRtlU~ri'LiIU1 

;;"'"1CU"l'1"~ Lncu"m'1tl1::Lij~1~l'l':l1~~"L1AUlItl4~L~':l'D1C\J tlll1n~ftlltl4,hL~~!J~ 

'1IlftJl'11~ 
r .,~ 

LlU':lVl1-3l1tl-3LURVl (Best) IMU (Best I 1983 ; 179 - 187 ) 

f'h L~fitl Rll1m'1tlT::Wu 

4.50 - 5.00 

3.50 - 4.49 

2.50 - 3.49 L.rtA' 

1.50- 2.49 l'l':l '1tl;1Ju'('3 

1.00 - 1.49 1MiK 

ttl) U1UVlLWUl'ltl~~':lLl'ltlf1l':l!JRtlU ~R~\!mILLft':l1,n;rL,;u;rfl~fttllj;4","n 
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1J'rlLltIUflltltlW'J ~t'lf"l!'J!JfttlU 

U1LULfn1Jnqtli'Jt'lU1~ 

... II 

LLftfll~iUlJ1t'lUn1TftfN1J'rl LnJUflltltlW'l LlJ1t'lf"l!,)!Jftt'lU 1\'"'' 1 

AI .., ~ II .. 
mf'''tu.1J\J''"''8\J~Ir4••~q''tm1~mfLf!U 

17t\h~LL1JU'rl"ftt'l1J1'''~flfttl'l'rlfm~n1'Li!JuiJft1;ru,TuL'lt'lu~~d

f __ .. ..I' _ ~ .... '-IV ..... _ I • 

')LfllYl::M LUt'lM1L'11t1M')1It'l L'lt'l-3-31 U'l44!JlIt'l-3~'l44!J LLlJ1fl::mu 

~ iiLfllYI::MilJlqtJ'::ft~,rL~~~'liinntl't'l-3Ldt'lM1~~MtI" 

~ Amfi';111ll.fl::Lt'lnft1'Lrlmr1Un1rlfll LLfl::n1nJ '1::LijU~fln1'AnW1 L~t'lt;rLWLLU,)'rl1-3 

n11ftfl.i;Jt'lftt'l1J LLfl::L;!!JU;Jt'lftt'l1J

I II ..I ~ ~.I .. ~ ... 
ft"N LL1J1J""ftt'lU'rl fll'lt'lU fllfltl LUt'lM1 LLfl::'AlJ1quf::ft~fll L'U~~qlJ1n"t1 

• ..I ~ II II ~. I~ . U1 LL1J1J'rlfllftt'lU'rlftfl-3l1utM~L~m'!l1'lJ"1ULUt'll-l1441U'JU1 mu I'lfi44fttl1J LLfl:: 

• 1"'.1 !"1 ..I t Y1 J(1!..Iooj..l ~ J(..I..looj ......I 

LJ11JLJt~LLnL' L~t'l MLLPlllt'lftt'l'rltlfll,)1t1L'rl!J-3IJ1NL'l1t1LUt'lM1 LLft::LPl1Ut'lU 1 'rltl~ftlJlt'ln11'l44!J 
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6. \hLL1.J1.JYlflfttl1.J ~~tJfutJt-3LLn1'!l LLft')'ltJYI"fltl" (Tryout) n1.Jt!nAnH"l~~1.J 
.r.::: ... .I:-t _ ... 'i''i'''' 1 ... ..l ~ 
lJ'l'CUCU1l'1'l Y1LlJl'lfttiU CU J.J~1,)Y1tJ1gqtJ LYlIIl ~U~fttJ'l'1llJ.J-3fl1fl~r.::UI'l'l UfI11'l L'l'tJUYI 1 lJ 

n'l'lAnH"l 2551 ~1U')UtJ'l':::?J1CU 26 I'lU L~t1iiLl'l'l'1:::"f"'1R11'l,)1J.JtJ1n~1tJ ( Level of .. 
Difficult ) LLft:::,hti1U1'1~1LLUn (Discrimination Power) Ll'ltJatlLnCU"~~1'l'CU1,r-3il 1\4' .. 
ftifttl1.JilR1fl1,)1J.JtJ1n~1tJ ( P ) t1~'l:::~~1-3 0.2 - 0.8 ufl:::ilR1ti1U1'1~1UUn (D) rK-3ul'i 

0.20 fu'ltJ Ufl:::n'lrn1f11CUf11~1It1-3LL1.J1.JYI"fttl1.J~-3~tr1.J n~J.Jq.i';tJ"'1,hl'l,)1J.JL~J!U1ItI-3 

U1.J1.JYll'lfttl1.J (Reliability )L"tJlf~l'I'l' ':jLl'ltif 1'!l1ftfU (Kuder Richardson Fonnular 20 ) 

.. ¥ ... 1f.1' I ... :,. J!. • - .. Jf ..I I

( fl')UUft:::tJ-3I'lCU1 2538 : 198) LJ.JtI U'II'll1'l')1J.J LlltlJ.JUUf'')U1J.J1''1 LUUn'l'l'Lgqtlnlltifttl1.JYlI:J1UI 

..... I • I ...:,.... r.... 'l.1" ...:,. .IA' J! 
LnCU-rtl'l-3nfl1') Uft:::U1J.J1~11'l11'l,)1J.J LlltlJ.JUtin1'11\1 LJ.JtI "flI1f1l,)1J.J LlltlJ.JUl'I1J.JYll'ltI-3n'l'l' Uf'') 

~-3\h;rtlfttl1.J,,,d'ltltfn1.Jn~J.JrK')t1!11-3 Ll'ltJ uti-3ftlfttl1.JtltlnLUU 2,,, ,,,U1fli~ LUULt1.J1.JYI"fttl1.J 

,''' .I ~ ... ... 'i' .r.... I .. :; "' 
ntlUL'l'tJU Ufl:::'l'lYlfttl-3 LlJU U1.J1.JYI"fttl1.J~fl-3 L'l'tJU ~"tJ 1'l7tl1.JflIflJ.J LUtI~1,)l'IqlJ'l:::ft-3I'lYl-3~J.J" LLfl') 

o ..J I "';:' .. ~ 
U1 U1.J 1.JYI"fttl1.J'lflYl fttl-3J.J1~11'l11'l,)1J.J LlltlJ.JUtinI'lN 

f1111~"Untlfll'illam1L"'ilIfi111'il1U 

I'ltla.wh Ll'Iti4,JI)tJfttlU ,..J.J1tJ0-3 atln'l 'l'LWun'l'l'fttlUYI1-3l'ltlJ.J~,) "'t1fttl LL1.J1.J ~rt-3 ;-3if 

1'l,)1J.Jft1J.J1'l'n1ltl-3l'ltlJ.J~,)Ll'ItI;'lUn'l~1LftUtI~tJ'l:::ftJ.J ~LLn ftll'l')1J.J 111~ci-3 n'l'1~~n 
- ••1 ... 't .......r .. ~ ... , .r ....... t


LLr.IWJJ.J n'l'1n 111~Ll'lfltlU ~') ,)l'lYlfIIUUft:::Ll'tJ-3 L'WtImtJYltll'lLUtI~11.JYI L'l'tJU~7tlfl-3I'lI'l,)1J.Jt 

iUflmfN:~ LLfJlnl'i1-3nUtltI n'ttl futI~ n1.J1i'l''lJ.J'II1 ~ LLft:::Lfll N ftl"l-311t1-3 L~t1~1 ilLth~J.J1tJ . ~t1 

n'l"tA'J.J1;-3l'ltlJ.J~,) Ll'ItI;,htJfttlu~;i-3~ l'l1'l')1J.JftUi'1It1-3~ ~u Ufl:::lJIt1-3n'l'l'nr.::~u~ LmUi\4'Ln" 

1'l')1J.J;ltl-3t1tJ1nLftJul ,j')tJi\4'~~U~LftJutitlUft1J.J1'l'nifL,)fl1utlnL')gq1L7tJuiun'l'l'tJnr./u~n1f::: 

Ufl:::L~J.JL~J.J1'l,)1J.Ji L~t1~'1:::tJfutJ,-3n'l'l'L7tJu"t1-3l'1ui1X~u~L1tJu~uVi' "-3tiu~fttlU41-3ft1J.J1'l'n .. 
tl1f1t1J.J~,)Ll'Itlf,j')tJfttlu'ltJl{,j,)tJ1un'l'l'fttluLft;'" ~1tJfttlUYl1.JYI,)un'l'l'fttlutJn~iu{uL1tJu~ 

LfltJ~~fttlU'W~1LuuiJitl-3LiCtJL,)fl1iun'l'l'fttlU~1n1.J~L1tJU~"1J.J'W~U ~1tl';l'ln'l'lfttlUL~J.JL~J.J 

~L7tJUft1J.J1'l'ntl1I'ltlJ.J~,)LIJltl41l,)tJfttlu'ttliflun'l'l'~u~')tJl'IULtI-3iuL,)fl1 ufl:::ftmU~;-3~LmU 

ft:::,,')n ft1J.J1'l'n~uiuL,)fl1""ntif~1JIt1-3n'l'l' ft1J.J1'l'n~':::~-3i~~~u ( Motivated) ~Gl::: 

~UUfl:::ft~nftU1u'ltJn1.Jn'l'lLmUl'I1J.JUU,)~l'llt1-3n'l'l'~UfluiJ"tru~~n11 Leaming isII 

:! .. ..."'iJ ...Fun II '1J-3~J.J1tJn-3 n'l'l'L'l'tJUlL UL7tl-3ft~n (nUtlJ.J~'l', 2541 : 7 - 12 ) 
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m".,,j=i,.ill''''I'''\J''L;tlUfll'lI.l~~L ..tJf'If~tI.'IU 

n1,ti LI'I11 ~"''''1t1r.: ftVlifl1~1It1-31J VI LmUI'Itl2.J~'1 LIIt1fD'1t1fttiU ft ~ iimrlun1n41 

tlr.:ftVlifl1~1It1-31JVlLitJul'ltl2.J~'1~tlfD'1t1fttiUt"t1L;rftl'l" ( Lft1'1Ntf. 2528 : 284 ).. 

= 
P - M, P 

M , 
.J ,"

eJfilllfl-3I'1~UUUL'flfttl'"41nn1"fttl1JntlUn1"LffiU (Pre - test ) 
I 

M 2 = eJfil1JtI-3I'1~UUUL'flfttJ'"41nn1"fttl1J"'ft-3n1"LmU ( Post - test ) 

P = I'I~UUU~2.J1JtI-3ffl'YI"fttl1J 

fli111t1-3fil'l11~'1u~lft~1n~l'I,;1 ~~iifli1~"'~1-3 0 - 2 n1fli1~"'1t1t1n2.J1't11iifli12.J1nn~1 
0

1 Citl~1 1JVlLitJUl'ltl2.J~'1 Ll'ItlfU'u'lA'Ln rutr12.J1 l'IT31U 

4'U1~tI;lL~tI~itl4n\l\l"LHUfilill.ltft~L ..tl"'~tI.tJ'" 

n1,,~n1:nLuiJ"U~-3~-3Lftl2.J~LitJuL~iil'l'112.JilUL ~tI"'1~'I1 l'i1-3 1 'bH1~~Li~~1 n 

tl1'"41m~f\tlut"tJl'IN ",1tl1lll1nn11'LLft'1-3"'11'1'112.Jf~'1t1l'1ULtI-3 ~-3n1'liiittln1"LitJUn1ffttlU~ 

"l"lftUL, L~tI,~\h LftUti L~tI"'1LJi1-3 1 ,ru,~1I'1t1;i-3~I'I1'I'112.Jf\UL'"411t1-3~L'hJu LUn1f,tlu"~1"'1 
t"':... .J 'l "" .. 11 'l 'l, .1 ... ~ ...1 ., ~ ..... • '\' '\':'! 'lJf" 

"'112.JI.L~2.JL"2.JUft~'1I'1tJL"'f;lLffiUL1I1 L' LU LUtI"'1'1'11UUI'I1JU jINUU'-32.Jn11'U1L'YI''llULfilfJ2.J1 LlIL~fl 

~NJU1ittln1fLmUn17fttiU L~2.J2.J1n«u LuiJ"UUI'I'112.J L~;ryn1'1",ihVl1-3 LVI 1'1t utftii ,hL~ 

ft12.J1frlii1'1IJitl1i1'1f\1"nu'lA'UVI UYJ n",UYJn u'" -3LUtfiln iin1ftIr.:;j~3~ 1'1 ~u~tJn "ru1ttlft'lf Ufil ~a-3 

fi1U'1tJfII'112.Jft~l'I'1n Lu~"tI~~'lt)u utlnIlll1nnlLft'16-3iin11'tJf~;j~3~I'l,tluati n1,,~n1:n L"'~ 1 

IItltIn~"tI-3l'1fil11'12.J1n2.J1t1 tl'ltJL'fl~1~tlf.h-3~-3 ~tl I'Itl2.Jf4'1l'1t1f II uft~lli'iin1,.,hl'lfl2.Jf4'1""tlf 

2.J1L;rL~tln1f~n1:nnutltl'l-3u~;"'ft1t1 (n1'2.Jn1f~n1:nUtlntNLitJu,2541 : 2) I'Itl2.Jf4'1~tlf 

~U12.J,Lfft'lUn1fLmUn1ffttiU (Computer - Based Instruction) ft12.J1"rluti-3t1t1n'tliLi~u 2 

tlf~LI1V1L",q) 1 'liluri I'Itl2.Jf4'1UJ1t1fD'1tJfttiu (Computer - Assisted Instrution: CAl) Uft~ 
, 

I'Itl2.Jf4'1Ll'ltlf1I'1t1"I'In1fLitJUn'l7fttiU (Computer - Managed Instuction : CMf ) '-3'"4~uti-3 

l'I12.Jftnt:t~n1,.,h'1.tJlftunllllnmJ1JtI-3n11'LffiUn11'fttlU~-3"'2.Jl'l ( n'lm!ui. 2536 : 136 ) 

ft1 (;-3 (2547 ) 'lilft1'N Uft~""tI f~ft 'YIifl1~ U'YI L7tJUflltl2.J~'1 Ll'Itlf1I'1t1i'ttlUL'4t!,m'lfiJ n 

tJn~ft1Jl'ltlnft~1~'1tJ~tI nti2.JrK'1t1tl1-3Ltlu,rn~n1:n UeJumVlfllilfll~l'Ift1",nf1'2.J '1~l9i'u 
0

tJ'1~n1P1i1tJ1rl'l,ti'l1,~,rU~-3 ft rl1UU LVI 1'1tutftii"''I2.J-3f1lft ~'YItJ'l L'Il'I~"::UfIlfL",i1t1 eJftn1fi"tJ 

tI,.,n!l~'l tJ'1~ftVlifl1~1JtI-31JVliffiUflltl2.Jf4'1Ll'Itli1l'1t1fttiU ~-3 n1f1Jntln1J"ift1Jl'ltlnft~'lU~'1tJ 
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j:jtl VlLnCU"J.J1"'31\.1 90/90 L1fl:\4ft~441mW\.l~'lUlJ'Vl~\.Il'ItlJ.J~'l LIItlfd'lUfttl\.l Un~nWl 

iJl'I'l1J.JfL~J.Ji\.ltl!h~iJUUth"CU'Vl1~ftC;;t~~l'i'lJ 0.05 

th LN (2547) 'Yi'ft;1~L1fl:\41t1':ftY1in1'Yi lJ'Vl~\.Il'ItlJ.JmUJ1tlfd'lufttl\.l~~mnJn 

t1~Uiim,nft~~1\.1,r\.l~\.I31\.1 ntiJJ~'ltl!h~Lil\.lun~nWlL1f.J\.Im'Vll'lill'lfl"ft1\4nm.J ,:~U 

t1'l:mfllUUU,,'M'D1;irrK\.Ift.:l ftt11U\.IL'Vll'lL\.ILfltl"'DJ.J.:Il'Ifl 1V1U1L'DI'l'Yi'l:\'!l'I'L\4Utl f.Jflm7'l44U.. 
t1"n!l~1 t1~ft'Vlin1'Yi"lltwlJVI~\.Il'ItlJ.J~'lLlltlfd'lUfttl\.l ~.:I m,.tJntl~Uiim,nft~.:I1\.1i\.l 
'" 1~ ""Jt -,r.,Jr' L1fl::\4fl.:l441m7U\.I,,'lUlJ\'IL7U\.IfIltlJ.J'Yi'l.. LIItlTII'lUfttl\.l'Yi\.l31\.1 "LnCU'rlJ.J11'l'31\.1 90 / 90 

un~nWljjl'l'l1J.JfL~J.J~\.Itl!h~iJu!Jth"CU\'l1~ftC;;t~~~lJ 0.05 

~ L'D3 (2547) 1Ii'fth.:lL1fl:\41t1,:ft'Vlfin1'Yi 1J'V1~\.Il'ItlJ.J~'l LIItlfdl)ufttl\.l~.:Im'l'tln 

~Uiimffll'lfttllJift~1\.I'V11.:11fl1'l nmJ nqJ.JrK'ltl!h~Lil\.lun~nWl ':~lJtI,~mfllUUUPI'lii'D1;/'Yi .. 
i\.l"~ ftmU\.IL'Vll'lL\.ILfltl"'DJ.J.:Il'Ifl 1'Vl!J1L"IIt'I'Yi~\.I""L\4Utl ~ I'm'M(utI"n!l~1t1':ft'Vlin1'Yi 

"IItl~lJ'V1~\.Il'ItlJ.J~'lLIItl fd'lufttl\.l L4tN mnJntl~Uiimffl"fttllJift~1\.I'V11.:11fll'ln,7J.J VILncu" 

J.J11'l'31\.1 90 / 90 Ufl:\4ft~441n L;u\.lIl'lUlJ'Vl LW\.Il'IflJ.J~'lLl'ltlf!i'lUfttl\.l un~m:niJl'I'l1J.JfL~J.J~\.I 
I ..... • ... ...._..J ... 

tlU1~J.J\.IUft1l'1CU'V1'Hfttl"'V1~"lJ 0.05 

;;\.In, ( 2547 ) Vlftfl~Ufl:\41t1~ft'Vlin1l1 lJ'VlLhJ\.Il'ItlJ.J~'lLl'ltlfd'lUfttl\.lL1tJ.:I'tIn .. 
t1~tm l\.l~1\.1ii'D1Lfl\4::1'Vl!J1 n~J.Jl'i'ltl!.h.:lLil\.lun~nWl ,:l'i'lJtI,:n1fl1UUUlJI'M'D1;/WJl'\.I".:I 

nmU\.IL'Vll'lL\.ILfltl,,'DJ.J.:I fllft ii'Vl!J1 L1l 1'I'Yi~\.IfIl 'L\4Utl ~fln1'lii(UtI" n!l~1t1~ft'Vlin1'Yi"lltl.:l 

lJ'Vl L7u\.ll'ltlJ.J~'l LIItlfd'lUfttl\.l ~~ 1Jntl~Uiil\.l.:l1\.1ii'D1Lfl\4:1'Vl!J1 111LnCU"J.J11'l'31\.1 90 / 90 

Ufl::\4ft~441 n ~\.Itlh UlJ'Vl ~'UIItlJ.J~'l LPitl fd'lufttl\.l un~ m:niJfIl'l1J.JfL~J.J«\.Itl!.h.:IiJuut'h ~CU'Vl1~ . 
ftc;~Vi~"'lJ 0.05 

l.lCUfi1nJ ( 2547 ) Vlfth~LLfl::\41t1'~ft'Vlin1'Yi lJ'Vl~\.Il'ItlJ.J~'lLlltlfd'lUfttl\.l~.:I .. 
'tIntl~Uiil\.l~1\.1 ~1\.1W nqJ.Jl'i'ltl!h~Li]\.Iun~nWl ~~lJtI~mfllUUUI'I'lii'D1;/'Yi'i'\.I".:I ftmU\.I 

L\'Il'IL\.ILfttl"'DJ.J~fIlft 1'VlU1L1l1'I'Yi,:\.Il'I'L\4Utl ~fl n1'M(utl71n!l~1t1,::ft'Vlin1l1'Dtl.:llJ'Vl Lm\.l 

l'ItlJ.J~'lLlltlfd'lUfttl\.l ~.:I'tIn~Uiil\.l~1\.1 ~1\.1W 1I1Lncu"J.J11'1'31\.1 90/90 L1ft~\4ft.:l441n 

L;u\.lIi'lUlJ'Vl ~\.IflltlJ.J~'l Ll'ltlfd'lUfttl\.l un~nWliJl'I'l1J.JiL~J.J~\.Itl!h~iJuut'h"CU'Vl1~ftc; ;t~~;rlJ 

0.05 

ft.:l\4ur'f'l ( 2547 ) 'lIlfth.:l Uft:\41t1'~ft'Vlin1l1 lJ\'I~\.IfllflJ.J~'lLl'ltlfd'lUfttl\.l~~ 

n1,'tIntl~lJ"ii~1\.1lJ\.ILl'I1-a~nft~tllJlLumin~J.JrK'ltl!.h~Li]\.Iun~nWl ':"'lJtI'~n1f1lUUUt'I'lii'D1;/'Yi 

.f\.l~~ ftmU\.IL'Vl1'lt\.lLfttl"'DJ.J~fIlfl ii\'l!J1 L"IIPI'Yi~\.Il'I'L\4Utl ~flm'M~utI"n!l~1t1':ft'Vlin1l1 

lItl.:llJ'VlLW\.IfIltlJ.JY4'l W1tlfd'lUfttl\.l ~~ n1,iJntl!jUii~1lJ\.ILfIl1tJ.:InlltllJlLumi '1Ji'LnCU-N.J1I'l'31\.1 



13 

90 / 90 LLfl~\1fr-1~1 n im\.l!K'1l1lJ'Vl L'hJ\.Il'ItlJ.Jf4'1 LJltlfrl'1l1fttl\.l un;qm~niil'l'11J.JfL ~J.J;\.ItlU1-1ii 

Ull~1,rru'Vl1-1ftn~~~;rtJ 0.05 

l'IJ.Jri'\.Itf ( 2547) 'l;lftfN LLfl~"'1tl'1:::ft'VliI11 'Vi lJ'Vl L4tJ\.Il'ItlJ.Jf4'1 LPltl frl'1l1fttl\.l~-1 

m,tlntln~-11\.1tJ\.ILI'l1tl-1';"f"t~ nqJ.J~'1tlU1-1LtI\.Iun;qn1:t1 ~illJtl~mPlilll1J"ii"ll1;j'Vi ..
 
{\.I~-1 ftrl11J\.IL'Vll'lL\.ILflU11"llJ.J-1l'1fl ~'Vl1l1 L~lJI'Vi~\.Il'I'1L",i1tl t.lflmii~lItl11n!l~1tl,:::ft'VliI11'Vi 

,tl-1tJYI LW\.Il'ItlJ.Jf4'1 LlJItlfrl'1l1fttl\.l ~-1 m,tlntlnilll-11 tJ \.ILl'I1tl-1';"tiIJlLwj;j Ui'Lnru.,j'J.J11J1 '.:11\.1 

90 / 90 LLfl~"'fl-1~1 n L'hJ\.I;l'1l1lJ'Vl Lffi\.ll'ltlJ.Jf4'1 LlJItl frl'1l1ftfl\.l un;qm~niJl'I'11J.JfL ~J.J;\.ItlU1-1iJ 

Ullft1,rrufl1-1ftnji~~~lJ 0.01 

tl'~Lft;.:I ( 2547) Ui'ftfNLLfl:::"'1tl':::ft'VliI11'Vi lJYlLnJ\.Il'ItlJ.Jf4'1LlJ1tlf1i'1l1fttl\.l ~-1m1 

ntl",tl~ntllJ~J.Jii",J1~\.IL~tlL'Vift-1Ll'11fl-1l1\.1,,1Lllfl ntiJ.J~'1tlth-1Li]\.Iun;1m~n,~;ltJtl~mPlilll1JlJI' .. 
~"ll1;l~\.It3-1 ftrl11J\.IL'Vll'lt\.ltflU11"llJ.J-1l'1fl ~'V1111 L'fJl'Vi~\.Il'I1L",i1tl t.lflmii~lItl11n!lti1 

_ 
tl,:::ft 'VlfiI11'V

......... " ... ~ ... J'.  .... 
i1ltl-1lJ 'Vl L1!J\.ll'IflJ.J'Vi'1Ll!fln'1l1fttl\.l L1tl-1 m,ntl",tl,~ntllJ UJ.Jll1'1 \.11 J.J \.I L"llfl L'Vi fl-1 Ll'I'ltl-1 

lI\.1lf1ll LIIfl 111Ln ru.,j'J.J1lJJ"31\.1 90 / 90 LLfl:::",i-10l11 n L4uuii''1l1tJ'Vl LW\.Il'IflJ.Jf4'1LPl'£l frl'1l1fttl \.I 

Un;1n1:t1iJl'I'11J.JfL~J.J;\.ItlU1-1iJUll~1~ru'V11-1fti1~~~l'itJ 0.05 
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~ ~	 ~ 

tun1'rn~fltl-tllf-3i1Lth..lmfi(!JL~-3V1l'lfltl-3 (Experimental Research)L~tl1-11tJ,~aV1;1l1~ 

.. ....!"..I ..,J,,-"'" ..... ,¥, ~ ..... ".l' 
tJV1 L"-l\..ll'ltl~Wl L~tlTD'l!Jfttl\..lV1ftTJ-t'1l\..l LLfl~'l LI'I71~1-1f.1ftn~ ~V11iV11-3m'L"-l\..l1-1CN"l1 n L"-l\..lI'l'l!J 

tJV1 Lm\..lflltl~-n'l Ll'ltlfll'l!Jfttl\..l t\..lL~tl1-11 ii'll1nftfll1ftl'1frft~ tJV1~ 1-2 ~-3iJ71!Jft~Lii!Jl'lmfi4'!J 

1. '1~Lii!JtJiiM(!Jmf 

2.	 n~~~'ltlth-3
 

~ ...I.lJI'I ... '"
 
3. LfIl11l-3~tlV1 L'D ~\..lm'1'l"l!J 

4. m,1'i1Lil\..lm'rnl'lfttl-t LLft~ LritJ1"ltJ1"l~f'tll;fft 

5. m'l"iLI'I71~if'tll;fftLLfl~ftnj;1~trl\..lmfiLfIl71~\.Hftl~ft 

~Li1I1U1~"'II;h.,r 

mii(!JfIl~mofl'LLtJtJ LUJ\..lm'114'!J L;}-tVlII fttl-3 (Experimental Research)tl'l!Jtofl'LLtJtJ LLf.I\..l . . 
......	 ,., I .. I 0 , Ito' ., ... 

n1'V1l'lfttl-3~nq~l'1'ltl!J1-31-1\..l-3nq~ V11n1'lVl~fttltJntl\..lLLft~V1l'lfttltJ1-1ft-3n1'rn~fttl-3V1\..lV1 

( One - Group Pretest - Posttest Design) iJitILLtJtJlf-3"171-3~ 1 

. .. 
fttltJ ntl\..lL"-l\..l m'lVll'lftt:!-3 

..... 
ft tltJ1-1fl-3 L"-l \..l 

T 1 X T2 

Ldtl X ;itl m'1Lffi\..l~'l!JtJV1Lm\..lfltl~-n'lLl'1tlfll'l!Jfttl\..l 

T 1 ;itl I'I~ LL\..l\..lfttltJritl\..lL1tJ\..l 

T 2 ;it:! fl~ LL\..l\..lfttltJ1-1fl-tLhJ\..l~\..lVi 
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I .., • 

n.JJ",)'lJ1'l4• 
1. u'l':'n1n'l';itl trn~01;-1'l'::ilutJ;qjqJ1LJ11 t'1~17D1~1-3~LJlt'1'V1nml~LilLJlt'tlUru 

1J'VI11V1fJ1ft!J LVI I'lt Utflih1111J-3 I'lft'Vi 'l'::'W'l 'I' 

2. n~lJtK'ltl!i1-3~t;num'l"i(!Jl'lf-3d Ltlutrn~n1t1\ln~m~n'l'::ilutJ;t1Jt1J1lJl1 t'1'1 

_ ... ::. ~..l _ ~ ~ ~ ...	 ..I... ... "I 
'lP!'ln'l''l'IJ LI'l1'tl-3nfl 'nUuVl 2 1J'VI1'lVl!J1fl!JLVlI'l LU Lft!J'l"l'nIJ-3f1lfl'Vi'l'::UI'l'l' Vlfl..m:: LU!JUL'l'!J\hU 

1'n1'V11tlL~tl'VI11'n1LJ1Nn1J\i'l'irtl-31U1t(!J1Itl-3~(!J lW'11f1l~U~ 1 nm'l'~n'li'l 2551 tLJl!J~::,h 

m'l'~lJlJi'ltl!i1-3 UUU L"'1::,rwhU'lutrn~ n'li'l~-3\4fH L~tl\hIJ1V1"fltl-3 Ufl::lfuVI ~UfIltllJ~'lLLJltlf 

~'l!Jt'tlU;-3~tl1~1~qfttlUUfl::~(!JfIl'lU~1J 

1.	 m 'l'ft1'l-3UVI ~Ul'ltllJrb LI'Itl;;l'l!JfttlU
 
~ ~ .... ~....f ~ ~_
 

1.1 m'n U'I'l"l::'VI'VIfln~lJl'l''l''l!J'1'n1'V1'1tlLUtl'VI1'l'n1nftP!1t'lJl2"1ft~ 1 

n) ~n'li'lL~tl'VI11'n1LJ11IJM'l'irtl~-3-31U1(!J lJl11J'VIfln~l'1Mt1Jt1J1lJl1 ft1111 
_ ... ..l~..l _ ... ~ '/' ... 
'lP!'l n'l''l'IJ LI'l'l'tl-3nft VI LlJJlfttlUVlIJ'VI1'lVl!J1ft!J LVifIl LULft!J'l"l'nIJ-3l'lfl'Vi'l'::UfIl'l' 

11) 1 U'l'l"l::\f1l'1qU'l'::ft-3f1ln1ffttlU luL~tl'VI11'n1LJ111J\hlftl ~-3-31U1(!J Ihu 

t ..I ~ t 'l "" ..I - ~..l ... ~ "01'l'l11Jt ( Knowledge) VI~1 LlJU JI!J 'VI~ L'n!J'l'n1t1J'Vi~1ru1 LUtl'VI1V1~::fttlULUtl-34t1nLUtl'VI1LUU 

Vl1-3V1'l1tn'VI1tlu5u~ Uft'lU11J1 UtI-3UVI LmUUfl::L;i!JU1LJ1qU'l'::ft-3f1ln1 'l'fttlU 

- ,.~ ..... ~"I" ~ ~.I ,.
fIl) 'lLI'l'I'1::'VILUtl'Vl'U'Vitl LfttlnLUtl'VI1 L'VIL'VI1J1::t'lJnU'lLJIqu'l'::ft-31'l 

1.2 m'l'ftfN'q"UVlL1tJUfIltllJ~'l LLJltln'l!Jfttlu ~iUlJltluil-3d 
... ~ ... ... "... _... n ) LlJl'l'!JlJ LUtl'VI1UVlL'l'!JU lJl1IJW)1Itl L'l'tl-3-31U'l4t!J 

11) U11lJlqUf::ft-3f1lL;-3'Vi'l~n'l''l'IJ Ufl:: L~tl'VI1 lJl1IJM'l'irtl L4tN-31U1(!J1J1(JI UtI-3 

~ ~ ... " I

LUtl'VI1tltln LlJU'VI'l1ltl!Jtl!J 1· 

fIl) U"H~tl'VI1UVlL1!J\~.11';1UVI~-3 (Scrip) iIi''l!Jft01;-ru::fIi1untl1!J1l'l!Jtln1:tf 

-3) \l"qrh!J';1i!i;ittl L~tl("';1Li:lU~JlUVI~UfIltllJ~'lLfItlf,!'l!JfttlU rh!J';1lJl11J 
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"') q(htl~hii;it!l ;~Wi(t1 Li~u~"'l'I'1-31\\'~1 Luum-m1uVI LftJUfl!lJ.J~':lLl'I!lf 
" " 

'Il':ltlft!lUl'I1J.J1.i':l;r!l~'N1Uii(t1 u1ii;it!l~(htIVh Ufl':l1,tJ~1 LUUn11ftfNttJ1unnJuVI L1ttU 

Pl!lJ.J~':l 1Il!ln':ltlft!lU 

~) U1UVI L1ttUfl!lJ.J~':l L'I!ln':ltlft!lU ~ftfNILft;'"L1ttUfflt/ uft':l1,tJl\\'~L~m"ll1ru 

;t1Ua!l "'1U':lU 2 vhu l'I"l"'ft!lU Ufl':ltJfutJt~untllI'l1J.Jjli1UU::U1 

"ll ) m1V1~ft!l~l;ruVI L1ttUA!lJ.J~':lLl'l!ln':ltlft!lU 

.. ~ ~ " Jt.1' 
m1'Vl~ft!l~L~!ll'ln1:t1ll!lun~'f)~IJI1~1 V11~P'11ULU!l"'1 

0 ... .. 

m1"1LUUL1!l~ 
..I 
~LJIl1~ 

Uft::1l11:t1m;r n11L~!lJ.Jttl~ L~t1~ "lJ.Jil~L':lft1m;nUm1L1ttUm1ft!lU L~!lU1;r!l~fl~~J.J1 

tJfutJt~urnllnUUnAn1:t1~~''IlnqJ.JVI''ft!l~ 

,,) U11.1Il\\'~L~t1':l"ll1rutli'1UL~!l"'1uft::/I1Um1eJftl'lt1!lm1ft!lU tJ1:~U 
.. ....LJ ..I ~ 

"nAfl1~1JVlLmUfl!lJ.J~':l Ll'I!lTIl':ltlft!lUVI~IilU1 

. .., 
fl1Lllftti 

4.50 - 5.00 ..

3.50 - 4.49 l'I 

2.50 - 3.49 

1.50 - 2.49 

1.00 - 1.49 

Q.J) U11JVIL1ttufl!lJ.Jvh Ll'I!lf'll':ltlft!lU 

ftJ.J\j1nrUfl':l1,1IliLnU;r!l~ft""-3"'1nnqJ.JVll'Ift!l-3 
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UYI L7tJUf'ltl~W'l LPltli,htJ£IltlU 

u11tnfnunq~~'ltlU1~ 

2. m,.t'f1~ LLUUYlAfttlU1'A~flft~q'VItYl1~m,.LWU 
... r J' .\": J! .II _ .... 

2.1 'lLflYl::\U'IJtlU1'l1~1II'llltl L7fJ~~1'IJ'l,..tJ 

2.2 ii L~Yl::~1'l'lqtl,.::ft~"L;~wq~n11tJ'!Jtl~ L~tlU1~~U~A 
~. ..I...... _I'" ~.011 'Ut

2.3 "n1fi1'l111LLft::Ltlnt'1'1LntJ'lnUm1'lA LLft::mru1::U-J'IJ~ftm'1"n1fiLWtl~11 

LtI'IJ LL'IJ'l'Vl1~m '1t"1~ftlfttlu LLft:: L;tJ'IJ~tlt'tlU 

2.4 t'fl~ LLUUYlAt''flU ~ fIlfllU fIlq~ LOtlU1 LLfl::t)'lqtl'1::t'~" L~~W'l ~n1'1a.J 
• ..I k'.. .: 'I.It"' d J!':' ,

2.5 'lJ1 LLUU'VIAt'tlU'VIftr 1~1l'IJ ~lIIeJ LlItJ'l'll1CVI'l1'IJL'lJtlU1'l1'IJ'l'IJ 2 'VI1'IJ 

fttlU LLfl::tlfutlt3LLri1ll L~tll~ojftlt'tlU~i'jfll'l1~ L~tJ~'lN'l1~ L~tlU1 LLfl::~1'IJ~'IJ 1 
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2.6 ':h UtltlVl"fttltlm~I1JftJtlt~ Um'1l Uft')1.tlVl"'fttl~ (Tryout)ntlun~m~n'::~tI 

mcyqplJl; ft1'111~Pl')n'm.JLPl~~nft CIJ ~~l-11~V1fJ1fltJLVlfIl tUtft!il1'!1~~fIIft~r.::'lJfIl' tWl1f11Lffi'IJ 

~ 1 nn1~nW1 2551 ~1U,)U 26 fIlU ~~rhfl~Lffiu~"lI1l-11tHdtll-111JlNntltlVlLffiul'I~~w,)UJ1tlf 

"li"J!JfttlU~ftf1~~u L~tl~LfIlf1::1-fl-11ri1f1l,)1~fJ1n~'1!J (Level of Difficult) LLft::,.ht11U1~lihLLun 

(Discrimination Power) t",umlLnCIJ"'W~11'ClJ1~~~ iMtlfttltliifll1f1l,)1~fJ1n~1!J ( P) fl~ 

1'::wh~ 0.2 - 0.8 LLft::iifll1t11u11ll~1LLun (D) ~~LL~ 0.20 ~u1.u LLft::m1'l-11"CW11~'1Itl~ 

UtltlVl"'fttltl~~1nrtl ~~fJl-11f111f1l,)1~L~tlJU'1Itl~UtltlVl"'fttltl ( Reliability ) t"'!J'lf~l'l1' 

~Llltlf n1fftu ( Kuder Richardson Formular 20) (ft,)ULLft::t1~fIlCIJ1. 2538 : 198) LdtlUJIfll1 

fIl,)1~L~tlJULLft') ,.h~1,hLilun11'Lfttlnftlfttltl~~huLnCIJ"'~~nft1,) LLft::\h~1l-11f111f1l,)1~L~Ju 

iinl'l~ LdtlU'f111f1l,)1~ L~tlJUl'l1~~«tl~n11'LLft')~~,hftlfttltl,,,,~1.tl'lfntJn q~rK,)tl,.h~ t't!J LLti~ 
... ~ Ilk ~ .... ..I ~ ......
'1ItlfttltltltlnL1JU 2 , '" ,,,LLffi L'DL1JULLtltlVI'tfttltlntlUL7!JULLft::,"'V1fttl~ L1JU LLtltlVll'lfttltll-1ft~ L1'fJU 

tl'lfJPl1tltl Plq~ Ldtll-11~l'lqUr.::ft~..r~~l-1~" LLft')\h LLtltlVll'lfttltl'"'~fttl~~1l-11fihfIl,)1~ L~tlJuiinPlf~ 

01.,.hLUun''''''.tl4LL.::LR'U~\J~J.I.tlti· 
.. .. ..I ... ~ 

n1m"fttl~l'If~i1~~!Jn1l-1U"'n11V1"'fttl~ iun1f1lL4tJUVI 1 um,;QnW1 2551 "'~U 
... ..1'1.1( ... • 1- - _...::.

1. m1'Ll'l7!J~ftmUVI L'Dl-1tl~1J!ltll'ln11'fttlU1Jtl~ft1'111,)Pl')n'm.JLfl1tl~nft "lIU 2 

~l-11~V1fJ1flfJ LVI PIt Utft!i1'1"l1~~ Plft~r.::UfIl1' 

2. LLlllnLLtltlVI"'fttltl'l~nq~rK,)tlU1~~1LLtltlVI"fttltlritlUL~U 
• _.J! ... -::.J ... - .......1


3. VI1m7t\tl"Ul'l,)fJtlVlL1'fJUPltl~~,)LlJItlT1l,)!JfttlU L1'tl~ ,)"lI1nftPl1ftl'l1"'Jft'! tlVIVI 1-2 

t"'fJiitl1'11'6~fttlU 1 vhu ;itl ~~vh~(tJLtlu~fttlU 

4. LLllln LLtltlVI'tfttltl~~ i~nti~i')tl,.h~ ~1 LLtltlVll'lfttltll-1fl~L1tJUIi',)!JtlVlLffiu 
... ~ ~... r.,..1 0'" ~ 

fIltl~~,)Ll'ltlT1l'l!JfttlU L1'tl~ 'l"ll1nftPl1ftl'lt1ft'l t1V1V1 1-2 VI1tlnfll.~ 

5. 1.l1£.1fttllf'1nm1'VhLLtltlVI"'fttltlriWL1tJU LLft:: UtltlVll'lfttltll-1fl~ LWU'1Itl~nq~ 

rK'ltlth-31.tFi LfIl1'1::\fl-11£.1ft ft~q V1'iVl1-3n11'L4tJU LLft::1.l1 £.I ft~1.1i'1ll1 nm7fh LLti tlVI '" fttl tIritlUL7u'IJ 

Uft::UtitlVI '" fttltll-1i~ChJu 1.tFiLfIll1::1-fl-11U'::ftVl;1l1~'1Itl-3t1V1 LhJUfIltl~W,) Ll'ltlm!Jfttl 'IJ 
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Yl"'fttluritlU~U - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - -, 

.. _---------- ... 
I
, 
I
 
I
 
I
 
I
 

~uA''lfJUYl L7fJUfIltl~ih L"tlf 

'!l'lfJfttlU 

I
 
I
 
I
, 
I
, 
••
I

I
 
I
 

~----, 
I
 

I
 
I
,•I

I


I
 
I
 

'--- -- ----- ----1
 
I
 

I
 
I
 

• 
I
 
I


7j LfIl11::,xwnJr.:~Ylifl1'ViUYlMJU 

fIltl~~'lLlJltln'lfJfttlU 

--------------------- 1 

0

11,,.;1 3 LLft '"-2'UlJltlummilfltl-2 LLfl::miiLfIl":;,x;rtlJ;ift 
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.aatLllun'lf1LA,,::\f,ftlti_ 
" " 

m7ii(!JfIlf-3i1rf'i"'!JLMLflYl:".;rfl~fl t.l!Jm,ri1U'lCU~1";1Y11-3ftn;; 'lum7iiLfIlYl:'" 

LLUUYlt'lftflU m,ri1U'lCU";1f1l'l1~!J1n~1!J (Difficulty Power) ";1f1l'l1~L~flJU (Reliability) 

;-3ftnji'lum7ii LfIl'11~'" iffl~fH,r-3;1 

ftnjitHilum7ii LfIl'11~'"LLUUYI t'lftflU 

1.1 ~1";1f1l'l1~U1n~1!J (Difficulty Power) 

(Discrimination Power) 1Ifl-3LLUUYlt'lftflU 

P = R 

N 

u1fl p;ifl f1hfll'l1~!J1n~1!J
 
, "
 

~ 0 "'011 ...

R fIlfl "l1U'lUfIlUYlYl111flUUQn 

.I "" 
N ;ifl ;1U'lUfIIUYlvhifflUU";-3~~1\ 

tt'ltm"l1'CU1Lflflnifflftflu~ij";1f1l'l1~U1n~1!J'lU1i'l-30.20 - 0.80 

'''fWlfhti1U'l....r'lLLUn''tl4.tI.tltJ ("'lULLfl~tl-3f1lCU1 2538 : 211 )I 

D = Ru " R,
 

N/ 2
 

D 

Ru ;ifl ~1U'lUunrmU~vhiffl,rUQn'lun.,~Lri-3 

R L ;ifl ;1u'luunLffiu~YhDfl,rUQniun.,~tlflu 

N ;ifl ;1u'luunLffiu'lunti~Lri-3LLfl:n.,~t:iflu 
... .. ~ .I .. I. • ::.. .l IttJt"!J~"l1'CU1 LflflnllflftflUYI~fIl1fl1U1"'''l1 LLUnl'l-3 LLI'I 0.20 lIU ~ 
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I ~ ~ )1.2 ""III'lfll'l'ltl L'!IfltlU (Reliability '!Ifl-:J LL1JU'VI"«'fl1J 

1!"'l\t1.hFt1'~L~f)t1J.'il"LL\J\J"".f)\J tt'lt.I"I.-n~",. KR -20 ( Kuder 

Richardson Formula 20 ) (fl'lULLfl:=tl-:JI'lN'l 2538 : 198 ) I 

r It = n L: pq---- ]
N • 1 fIt 

, I '" 
~ .. ... .... ... 
I'lfl 1'l'l'ltlL'!IfltlU'!Ifl-:J LL1J1J'VI"«'flU'VI-:J~1JU .. . ..... ...~ 

N I'lfl "l'lU'lU1Jfl1Jfl-:J Ll'ltfl-:Jtlfl'llPl 

P ~fl it'lft'lU1Jfl-:J~~'l~U'fl".O-:J1 ~U~flit'lft'lU1Jfl-:JfIlU~'l~n 
'" 

nul'lu o,1-:J".tlt'l 

q ;ifl i,.ft'lU1Jfl-:J~~~'lijt'lLU;(fl".O-:J 1 ".1fJ ~fl 1 - P 

2 .. .1_1'" .. ~ ...S t I'lfl I'l:=LLUUI'l'l'ltlLLlJru7'JU'IIfl-:JLI'ltfl-:Jtlfl'VI-:J~U1J 

x = L:x
 
N
 

... .. ..l... ftIu.Jtl X I'lfl I'l'lL~flt.lfl"'l1 'lU1Jfl-:JI'l:=LLUU 

... '"L:x I'lfl ~ ft7'JJ.J1Jfl-:Jl'l:= LLUUo,1-:J".J.J,. ..
N IIIfl ..j'lU'l~L;('lftfl1J 
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2.	 mrl"fIl'l1~L~!J~~'N1If)~;rf)ftf)1.J~1~l'L'I'11.h·::ft~rl
 
., - ".1 ~
1I",.n1'1""1111L"!l4"'''''11.11"'J1Jn:..." t.llllO«~~, Rovinell and 

Hambeton (n~'lfl 2536 : 185 - 186 ) I 

n 

2: Xi 
a.v. = 1=1 

N 

a.v.	 ;if) P1'l1~L~1I~~'N1Jl1~tl"'l1J':ft~,r 

n ;if) ~1t.l'lt.l~L~!J')"ll1'lJ 

X ;If) fll'l1~~NIJl1~tl~n1J'::ft~" Olli1Ltlt.l + 1 • 0 Llfl:: -1• 
~_ ... ...., ..I.. , ..I ~.I"::' I ..\' 11.1 
""lIViIil1TN1 Lflf)nllf)ftf)l.JYI~f11f1l'l1~LYllI~~'NlItN'lIJl'luf::ft~fIlL'l~LLII 0.50 1/t.l LU 

t I MIl' ., .. 

3. mn1 f1ftf)l.JfI'l1~LLl'InIJl1~lItl~l'I::Ut.lt.lntlt.lLWt.lUfl::fIl::LLt.lt.l1-lfWWt.l 

1I"""'fihLL"n,j1""~LLuuritl\lLi!l\lLL~fIl~LL\I\I\IIr"Li!l\l (ft'lt.lLlfl:: 

t1~f1N1 2538 : 104 ) I 

2:0 

=IN 2: 0
2

- ( 2: 0 ) 2 

N -1 

~ 0 Pit'! Pl'l1~WJInph~1If)~I'I::Ut.lt.lU~fl::~ 

N ;If) ~1t.l'lt.l~ 
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t1aatL.J\'Un1f1'1un:i"iIJ1",.ttUI"Ln'UfII1IlIft1Lfl1lk1!1t1t1'U tl'l!Jif~l'l' 
""'r( LR1'UU!J 2528: 284 ) I 

= + 

P - M 1 P 
, 

M 1 = eJfllltl-1rl:::L11..l1..lLilft!J"t1nn1'lt'lfJlJrifl1..ln1'l~1..l (Pre - test) 

M 2 = eJflllfl-1rl:::L11..l1..lLil~!J"t1nn1'lRfJlJ'lttft-1n1'lL1tJ1..l (Post - test) 

P = rl::: L11..l1..lLJJJJJlIfJ-1i1f1V1l'lt'lfllJ 

, ....J...IM .1' .: "'" " J( ,..l ".1'''''' •
rl111f1-1f1l'l11n11..lVl LVI"t1n~l'l'I'U "t:::JJrl1r.:'ltt11-1 0 - 2 ,l1rl1V1'ltt1tlflnJJ1 Ll'lJJIIl1JJ1n .. 

n~1 1 nfl~1 lJVlL1!J1..lfllflJJ~1LlJlflflJ1..l~LntU"JJ1lJl'l311..l 
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1'l.'lq U~t' -3f11lltNm11(Urlf-3d L~tl Rfl-3 LLfl ~"'I1Uf~ftVl'fifl1 nuVI L1tJUl'ltlJ.J~'l LVltlfrl'lU 

Rtluii'D1nflPl1Rl.'lfrR~ UVI~ 1-2 th'lilftJun~mf1::AUU'n\lC\l1lJl1 R11l1iiPl'lnmJLfl1tl-3nfl 

Pl cu:iiPl'lm'nJPl1ftl.'lf J.J'Iil1iiVl!J1flU LVlPlt Utfl!Jfi'Dmt'lfln ::UPlf LLfl~ii LPlfi::,.rCJfltfJ.JqVli'VI1-3m: 

L1uU'Iilfl-3~"m L1u U~'lUUVI L1tJUPltlJ.J~'l Ll'ltlfrl'l!J t'tlU tl'lU q.i~u1MLI'lfi ::,.r;rtl~fl il-3d 

1. m71 Lftfi::,.r'lil1fi1fl'l1J.J~l'lLIDJlltl-3UVl L1tJUrltlJ.J~'l Ll.'ltlfrl'lUt'tlU~1 n ~L~U'l1I1 ~ 

2. m-n LIII 'l1:,.r'lil1U1:ftVl'fifl1nlltl-3UVI L1uUPltlJ.J~'l Ll.'ltlfrl'lut'tlU 

3. m-n Lftfi:,.rCJfliJ.JqVli'V11-3 m fL1tJU\.4fl-3~1 n L1uU~'lUUVI L1uUllltlJ.J~'l LVltl frl'lUfttlU 

_ ff .. 

",_n'lffJLPI"t",.tlij_ 

m-nLt'lfi :,.r\.4'lU1:ftVl'fifl1nuVI L1uUllltlJ.J~'l Ll'ltlfrl'lURtlU L1tJ-3 ii'D1 nfl Pl1t'l'lfrt'''1 UVl~ 
.1 ., ~ 

1-2 u11n!lCJflA-3U 

.- r I .- G ... _.... ",..J
1 m1'l Lfllfi:'Iil'lil111111II'l"lJ.Jl'll'lL\.4Ulltl-3UVI L1!JUllltlJ.Jn'l Ll.'ltl'Ml'lUt'tlU~1 n ~ Lll!J'l"Jl1 ~ 

... .1 
~L"Jl!J'l"Jl1~ ""lU'lU ( t'lU ) X ~ii'Url'l1J.J~1'I L~U 

... J' 
l'l1ULUtl\.41 2 5.00 

.. 
l'lJ.J1n 

~1Um'CJfllJlatln1""'tl1..\ 2 5.00 
.. 
l'lJ.J1n 

~1 n[l\1fi-3~ 2 LLt'l'l-3l1XL~U~1UVI ~UUllltlJ.JY4'l LlJl'£lforl'lfJRtlU~cnIl\"Ut'f1-3;U ilfi1.. 
.... ... .I .!'.: ,.I., I.... ... .I 

1II'l1J.Jfll'l L\.4U~'£l-3~ Lll!J'l"Jl1 ~Vl1-3P'l1UL Utl'lil1tlfJVl1:lI'lU 5.00 LLfl::lll1fl'l"lJ.J fll'l L\.4Ull'£l-3 ~ L"JlU'l1I1 ru 
VI1-3;r1Um1CJfll.'la'£ltl~~~iU 5.00 t'tuL;t~1 ~L~!J'l'D1 ~illll'l1J.JAl'l L~U~1UVI L1uUflltlJ.J~'l L[I\tlf 

..l .. .. ..... .I .I -- ., !::,_.t it .... ::. ....t
lI'lUt'tlU L1'£l-3'l'D1nflPl1ftl.'lf'lt'''1 UVIVI 1·2 V1~'l~Ut'T1-3llUtlfJ uLnru'fll'lJ.J1nVl-3V11-31'11ULUtl'lil1 

LLfl::VI1-3~1Un11CJflVlatlm1fttlU 

2. mm1U1::ftVl'fifl1nuVIL1tJUrltlJ.JY4'l LIItlfrl'lUt'tlU 

ftn1ijvrHilumm1U:::ftVl'fifl1nlltl-3UVI L1uUllltlJ.J~'lLl.'ltlfrl'lUt'tlU tl'lUl.ft'~Vl1 (Lft1'lN!f I 

2528: 284) 
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= + 

P - M 1 P 
...l , '''

eJft'!l'£l-2fl:::LL'U'ULilfltJ~1nm'lft'£lUn'£l'U011'LffJ'U(Pre - test) 

...l ...... ( )= eJfl'!l'£l-2fl:::LL'U'ULilfltJ~1nn1'lft'£lu'vtfl·.tn1'lL'1!J'U Post-test 

P = fl::: LL'U'ULil~lI'£l-2;r'£lVlIlt''£lU 

o ....J ...lit.!' 11 ... , I 

P1111'£l-2'£ll'l'l1I'll)'UVI L"~1nt3l'l1"U "":::)Jfl1~'W11-2 0 - 2 

" n11 1 n'£l11 UVl~'UPI'£l~i'bLl'l'£lf1ru1lLnru.,r~1l'l'l31'U 

LLVI'Uph	 M 1 12.12
 

M2 = 25.59
 

P = 30
 

= 25.59 - 12.12 + 25.59 - 12.12 

30 - 12.12 30 

= 0.753 + 0.449 

= 1.202 

ph~1If = 1.202 A-1,r'UUVI ~'Ufl'£l~Wl) Ll'l'£lfrll)tJt''£l'U ~.fi'll1nftf'l1t'l'lf)t''J UVI~ 1-2 

LlfLnru.,r~1l'l'31'U 90 / 90 

3. 0111Lfl'l1:::ieJflft~qVlfVl1-2m'l~'U '\Ilfl-2""1n Lm'UIfl)tJu"fl ~'Ufl'£l~Vfl) Ll'l'£lf!ll)tJt''£l'U 

0111 Lfl'l1:::ieJflft~qVlfVl1-1m'l~'U 1'::::'\Il11-1ri'£l'ULm'ULLft::::'\Ilfl-1 ~'UIfl)[JuVI ~'U 

fl'£l~vhLPl'£lf!ll)!Jt''£l'U LIl[J'ffti\;j''Um11Lfl'l1::::im1'VllJl'''£lUfll)1~LLPlnIJi1-211'£l-1fl::::LL'U'Uri'£l'ULW'U 
... ...	 • I ... .:t 

LLft::::l4ft-2LltJ'U (t - test: One - Group Pretest - Posttest - Posttest ) u'l1n!jeJflll-2'U 

:E 0 = 229 , :E 0 
2 = 3287 , N = 17 fl'U 
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2:0
 

2 = IN 2: 0 - ( 2: 0)2 

N	 - 1 
.. I l Io f1'!l fI~1~~n~1~~'!l~f1~~UU~ft~~ 

...
N fI'!l ;1U~U (flU) 

t	 =J (17 x 3287) - ( 229 ) 2 

17 - 1 

= 229 

14.66 

= 15.62 

"'1n~1"H	 t ~~iJ df = 16 1:~tJl'l~1~L~'!lciU 0.05 iJ,h 2.120 ~~n'!l~1Li:lu,,, 
, ~ 

"'in ~IRPi1 t YJA1U')N1;; = 15.62 ~~n~1,,,,,,in ~1Jft~1fJfln1""f1~'!l1J 2 I'lf~~nIR1~nU 

L~'!l1;; 95 % ,rUR'!l n11~1Jl,)fJ1JV1LitJUfI'!l~~,)L~'!lf1l,)fJ~'!lU L4fN 7n1nflPl1~~fift~ 1JV1~ 
..,.... J(":': - .. '1.l' 

1-2 e.lLffiw.JfI')1~lLVi~~U"'NL'Il'!l1Vl 95 % 

_I ... "IIt, ... r.I_m,'u""::'MlItJlt_ 
..	 -.:::.J .. , - a .'( ..l .l'': ,..l ...

1.	 1JV1L1fJUI'l'!l~mlUl'!lTIl,)fJft'!lU ~f'I1f1l,)1~fIl"L"'U"'1n~L'IlfJ,)'Il1CY"1ULU'!l"'1'!l\lV11:"1J 

.l' - ... ...l... ...,!'l.... ..
5.00 ~fl::"1Un11fJfl~ft'!ln11ft'!lU'!l\lV11~1l1J 5.00 n'!l,)1'!l~ LU1::"1J1l~1n 

2.	 1J1::ftV1iI11Vi~'!l~1JV1LhJUI'l'!l~~,)LIJl'!lf1l,)fJ~'!lU 7n1nflPl1~lJlfrft'11JV1~ 1-2 1~LnN.,r 

~1~131U 90 / 90 

3. ",i~"'1n (ffiU;;,)fJ1JV1~Uf'I'!l~~,) LIJl'!lf1l,)fJft'!lU 

UfJft1~CYV11~ftii;i~~"1J 0.05
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...... ~ ~ ......1 ..... ~ ~... .. ... .. I.1 
m'M"'!Jfl~'I..l 1J,)l'1qIJ'1~ft~f11 LVi'£lth1~ LLfl~\11IJr.:\'lYlfin1ViUYl L'1!J'I..lfllt1IJVi,) Ll'1t1f!1'l!Jft'£l'l..l 

ii'1nflf'l1ftl'1i1'ft'l UYl~ 1-2 ft1\1fu,rnAn1j')'1~;rUtI1Cl1qj1l'l;' ft1'!l1iif'l'lnml Lfl1t,~nfl I'lN~ 

iif'I') nT'1lJf'l1ftl'1f 1J\11iiYl!J1ft!JLYl '"L'I..lLflii11'1J~"'flVi'~'I..lflf LLfl~ii Lfl11~\oi~flftlJqYli'Vl1~ mTLffi'l..l 

\1ft~"'1ncm'l..l~'l!JUYlcm'l..lflt1lJfhLl'1t1;:,j'l!Jftt1'1..l milJlK,)t1fh~~L,n'l..lmfi(!JLi~'I..l,rn~n1j')T~;rU 
• ~ ..... ... t.~..I.	 ... .. doIJ1'l • k 'I 
IJ'1Cl1Cl11l'l~1'!l1')f'I')n'1'nJLI'l'l'tNnfl ''I..l1JYl 2 4l1'1..l'l'l..l 17 fll'l..l Lfl'1'£1~IJt1'Vl LlI L'I..lm'1LnU'1Jt1~fl L'I..l 

mn(!J;j'£l U'VlLre'l..lfll'£lIJ~'lLl'l'£lf,l'l!Jftt1'1..l ~1nflf'l1ftLJIi1'ft~ U'Vl~ 1-2 LLfl~LLUU'Vl"ft'£lU1'''~fl 
J" .. 

ftlJ qYlti'Vl1~ m '1L'1!J 'I..l 

m ~fl~u'Vl iftJ'I..lfllt1IJ~,) LIlt1f!i')!Jft'£l'l..lL'I..lmfi'!Jn ~~'I..l"'1 nAn'/:t1\1ftn~IJIT LLfl~;rt1~fl 

"1~ 1 mfiLfl11~\oiLdt1\11 mT';1\1'1..l,,1l'lqtJT~ft~'" m'l'ftfl~LLUU'Vl"ftt1U m'1ft"~uYlcm'l..l 

1'lt11J~,)LlJlt1;:,j'l!Jftt1'1..l 'LIl!J Lnu,r'l..l~n1.rl'l..l~'I..lffl;} "'1'1..l'l'l..l 1 LL~'I..l 

... ... I ~... .. "'::.J ..I ~_ X 'I.J( .. 
m 'M Lf1111~\1\111Jr.:\'lYltin1ViU'Vl L'1!J'I..lI'lt1IJVi'lLl'l'£lru')!J ftt1'1..l'VlftT 1~~'I..l L'1J Ln N'FImn11 

,.htJ,~i'Vl5n1Vi 90/90 mn lJ'I11~\oi~flftlJq 'Vlitlt1~n~lJcK'lt1f.h~~ cm'l..l~,)!JU'Vl Lffi'l..l"'t1IJ~,) Ll'l'£lf 

'!l')!Jftt1'1..l Li'it1li1LLUU'Vll'lftt1Url'£l'l..lcm'l..l LLfl~ft~iftJ'I..l;)'l!JLLUU'Vl"ftt1uli'l!J~flftlJq'Vli ~rfi(!Jftfl~ 

~'I..l LLR~~1'1..lmfiLfl11~\oiiJ'£Ift'£lULLfl') 'LIl!JL4l'fta;jL'I..lmMLl'I11~\oimm"ftt1UfIl'l1IJLLl'1mJh~'!l'£l~ 

fIl:::LL'I..l'l..lrlt1'1..lLffi'l..lLLfl:::\1ft~cm'l..l (Hast: One - Group Pretest - Posttest ) 

!o':.1 ~ .....
·""'l'Unt4R,.tlU1U141fJ 

1.	 L~'£Iftfl~UYlcm'l..lI'lt1IJ~'lLLJI'£If '!l'l!Jft'£l'l..l ii'1nflf'l1ftLfli1'ft'l U'Vl~ 1-2
 

... .1 ~... .....::.J..l ., J'
 
2.	 LVit1\11IJT~\'lYltin1Vitl'£l~U'VlLttI'I..lI'lt1IJVi,) LIlt1ru')!Jftt1'1..lYlft11~t1'1..l 

3.	 L~!lii LI'l11:::\oi~flftlJqYli'Vl1~mTL1tJ'I..l\1ft~"'1 n cmuli''l!JUYl L1tJ'I..lI'l'£lIJ~'lLl'lt1f'!l,)!Jftt1'1..l 

90/90 
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.~JI'01f~~1I 

m iirol'fJ ~-:Jm ,...r,-:JUfl::'M1tl'::ftVlBfl1nUVlLttJ'I.lflltU.Jrl'l Lflt'lfon'lfJftt'l'l.l ii'!l1nflPl1ftflfift"l 
.J 1.1 ... ~ 

UVlVl 1-2 '1n!l~flIM'I.l 

1. UVl LttJ'I.lflltl~n'l Lfltlfon'lfJfttl'l.l iifll1fll'l1~~~ L~'I.l'\1n~ L~m'!l1C\l;\1'1.lL~tl'M1tl~~'::iu 

5.00 LLfl::;h'l.lmffiil'l~tlm""tl'l.ltl~~1::iU 5.00 ntl~1tlf[t'l.l1::"U;l~1n 

2. tl'::ftVlifl1n'!ltl-:JUVl LttJ'I.lflltl~~'l L9ltlfon'lfJfttl'l.l ii'!l1nflrl1ftflfift'l UVl~ 1-2 ~LnCU'" 

~1l'l'31'1.l 90 / 90 

3. 'Mft-:J'\1n ~'I.l;J'lfJUVl Lm'l.lflltl~n'l Lfltlfon'lfJfttl'l.l 

UfJft1~C\lVl1-:Jftii~~1::ilU 0.05 

.. .. 
miirol'fJfllf-:Ju LiI'I.lm,...r,-:Jufl::'M1tl,::ftVlifl1nUVl~'I.ll'ltl~n'lL'ltlfon'lfJfttl'l.l ii'!l1nfl 

....,.J ..2 .., ... ~ .., .~ - - ...
Pl1ftlJlfift"l UVlVl 1-2 n1Wltl'l.ln"m~n'::"Uu'C\lC\l1f1' ft1111'lPl'ln'M1-JLl'Iffi-3nfl I'ICU:: 

iiPl'ln"~r11ftlJ1f ~'M1iiVlmftfJ LVl fllL'I.lLfli:i11'!1~-:Jl'lfln'::'I.lfll' 1.111 n!l~1iitl,::ftYlifl1n'!ltl-:JUYl LifJ 'I.l 

flltl~rl'lLl'ltlfon'lfJfttl'l.l~LnCU"'~1l'l'31'1.l90 / 90 
... _ I.J ,_ _, '''' 
~tln'\1W1f1l1L1lflfJ1Itl-:JLLUUVll'lfttlUntl'l.lLffJ'I.l ~1'I1 LVl1nu 12.12
 

,
 
Vl l'lfttlU'Mfl-:JLttJW1f1l1 Lvhnu 25.59 fIl11'1:: LL'I.l'l.lLllflfJ1Itl-:J LLUUVl~fttlU'Mfl-:J LifJ'I.liifll1~-:J n~1';1 

.J I'" .J. .... ..,:,,,. Z'~ 
fll::U'I.l'l.lLllflfJlItl-:J UUUVlllfttlUntl'l.lLffJ'I.l "II-:JCoi'l'\fJ~'I.l L'\'l1~1'\1nft1L'M~Il'l-:J'I.l 

1. un;1mi')~~rol'fJl~'LiI'I.lnq~i'ltl!.h-:J;itl un;1m~n'::"UmC\lC\l1l'l1 ft1'!11iifll'ln'M1-J 

LI'I~-:Jnfl I'Icu::iiPl'lnmJPl1ftl'lf ~'M1iiVl!J1flmVlI'IL'I.lLfli:i"'!I~-:Jl'Ifln'::'I.lfll' ;-3ri1ft-:J LifJ'I.ltl~''I.l 

f111'1~'I.l~ 1 um,;1n1f1 2551 ;-:Jmffi"fltl-:Jnun~~i'ltl~1-:J~rol'fJlofi'mffi~fltl-:JLLuu'bJUtln 

Lt.lun;1n1f1ifl'l-:J'MU1~1 LiI'I.lft'l'l.l'Mrt-:J'!Itl-:Jn1ii(fJ ulJiUtlnnuun;1m~n~1 LiI'I.lm,LttJ'I.lm,ftt'l'l.l 
.. 

l'l1~tl n;j LLfl::vhmffil'lfttlUnUun;1nW1";-:Jt.ltl-:JLl'lfJ'bJiimffJn L~'I.l 

2. rltl'l.lVll'lfttlUrfirol'fJ,\::Utlnnuun;1 n1f1~-:J Lil 'I.lnt;~i'ltl~1-:J~1 fll::U'I.l'l.lm;J'\::ii~fll'I.l . .. 
m'~'I.lYi~(fJfttl'l.ltl~ ;itl ii'!I1ii'!l1nflrl1ftl'lfift'l1 !K-:Ju'l.lm'Vll'lfttlurltl'l.lLm'l.lIiWUVlLttJ'I.l 

- ...J _ .., ~.: ,.J .( ; .., ~ II_ !- !i.~ 'I': 
flltl~n'lLl'ltlffi~'l'\fJftT'-:J1I'I.l fll1LllflfJlItl-:JI'I::U'I.l'l.l,,-:Jfl1 Ln11::'I.ln"nW1 ~~fll'l1~m'l.ltl1'1.l L'I.lL'I.ltl'M1 

~ ~ u 

~ LifJ'I.l,r~1 rltl'l.l Ufl:: uitlWirol'fJ~-:J LiI'I.ltl1"111J~ftt'l'l.ltl1::'·hii'!l11 'I.lL~f)'M1UVl LifJ'I.ll'ltl~~'l Wltlf "1 
~ ~ 

!K-:Jnfl1'l It.lunAnWl~UYl(W'I.lflltl~n'l Ll'ltlf "1 uitlun;1n1f1~uYl~'I.lLft"'~-:JL\4Vh LLUUVll'lfttlU 

~~t)nflli-:J";'I.lYi ~-:J'!Icu::~un;1m~n~UVl~'I.lfllt'l~n'lL'lf)f"1 ft-:JLnl'l~1un;1n1f1iifll'l1~i-:JltlilL1fJ'I.l 
".( .. 

~1n Ln"::Yl11U~1'\::rKtl-:JvhUUUYll'lfttluLii~t)nl'lf-:J "II-:JL'I.lm,vhfll;-:JU,nUnAmntl1,\"::v'h'bJ 
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... , .... 
PltluiJi' ~,nrU~flPl'l L~flU~tl.:J UUUYl"'fttlui4.:J,h \oIfl.:J"t'ln~;r'lUUYl LffiUfIltlJ.J~'l LlJltlf "1 "t.:JJ.J 

,..J I J .J 1......., 
PI'l L~flUt3.:Jm'lfll'lL~flU'tl.:J LLUUYl"'fttlUntlU~UYl L7tlUfIltlJ.JVi'l LlJltl' "1
 

1ufh U~tl.:Jn'lfi1J111'l::\4~ flftJ.J flYliYl'l.:Jn'l 'LfuU,::wh.:JrltlUL1uU LLfl::\oIfl.:J L1uul!'lUUYl Lffiu 

fIltlJ.J~'l Ll1Itlf,l'lUfttlULLfl'l LI'IU1oil'ft ii;i1Un'lfi LPI '1'l::,[fIl 'l'lJ.J LLl'l n l'h.:J~tl.:J PI:: LLUUrltlULLfl::\oI fl.:J L1u U 

(t-testOne-Group Pretest-Posttest) "''lnlJl'l''l.:J t ~.:Jil df = 16 '1::~UPI'l'lJ.JL~tl,iU 0.05 il,.;'l 

2.120 ~.:Jiltl'l''lLtlu''''\oIfln ugi,h t ~"''lU'lrut;\ = 15.62 t3.:Jn~'l''''\oIfln LLtlfl~'l~fln'l1Vl"'fttlU 

2 fBlf.:JLLlJIntJh.:Jr1UL~tlt;\ 95 % t!UAtl n'l'L1uUII'l!JUYl L1uUfIltlJ.J~'l LlJIflf,l'l!JfttlU ii'll'lnflfll'lftl1lf 

l'ft"11JYl~ 1-2 ~LnJuilfll'1'lJ.JlL~J.Jfu"'N L~tl til 95 % ~.:J£Ilfl"'fIlfltl.:Jr1U.:J'lUii(u~tl.:J ft'lL;.:J 

(2547) iJi'vhn'l,;4'!Jii'll'lnflfll'lftlJlfi'ft"! UYl~ 1-2 

"JitlLt\ltUL'U:: 
... ... .. 

1 . ,tlLftUtl LLU:: LVitln'l'L'1tJUn'l'£IltlU 

"\'ln ~fln'lW'1:: LiJu~tl.:J ~ L~!J'1'1l'l'll L;f";'l'::~UfI:: UUU L~~U 1Un'l,tI,::LiJUYl'l.:J;\'lUL~tl\ol'l 

LYl'lnU 5.00 Ufl::";'l'::~UfIl::LLUUL~~!J1Un'lW'1::LiJUYl'l.:J;r'lULYlfllilfln'lffiftl1latlLYhnu 5.00 

11I'lJ.J'Il'l.:Jrh fIl:: LLUU L~~!J fI'1'lJ.J;l '" LMU'tl.:J~ L~!J'l'll'l'Y lJI'lJ.J UU'1Yl'l.:J,tl.:J LUftYl il ";'ltl~1U'::~U~J.J'ln 

:01 ......!.J -1_ ...... J' PI J'..... -1_ ..... 
tl'l"\ LlJ U~ flJ.J'l"''lnuYl L7tlUfIltlJ.JVi'l Ll1ItlTII'1UfttlUYl ';1'1"'!Jft '1'l.:J'U LlJULUtl\ol'l'l1Jn'l1'fttlUYl ';I '1"'UJ.J 

tI,.::ftUn'l,nr fIl'1'lJ.J ~UIJII!JtUn'l'fttl'L.lJ.J'l\olfl'l!JftUtl Lilt'i'l LilUn'l,LffiULfu.:J("v'i'l LtluU Yl Lffiu
 
.. ..
 

fIltlJ.J~'1 ~tlf ufl::1Un'l,t'i'l LilUn'lfi4'u1UfIlNi1q.i(!Ju.JLil,)'lLilUn'l' Ltl.:J utJi("'~'l.:J~f1J~'l.:J"\'ln
 

JY1!JUtl n,)'l Lilun'l'1~ ~.:Jv'i'l1~fhtl'1::LiJu~t;\tl'J'u,::~u~ LLtJiil.:Jtlt/'l.:Jt,rilJl'lJ.Jrfi4'U;lIl'i'l !J.:Jil 

iftlu nViitl.:Jtl~u'l.:J~.:J",::rJItl.:Jt;rfun'l~NJU'lUfl:: unt~1ULtln'lft tJitlttl 

~ ......... ~ I '1.1
2. 1JtlL£IlUtl U\.l::LVitln'l'1'1"\UflNl1Itl w 

1Un'l'';'lLilUn'l,-ii(U1Ufln1fru:: L~!J'1 r1uij 1Uflf.:J tJitlttln'l"huv'i'lil~ttlfl'1"1'"LM'W1'lVi .. .. ... ... • :02.1 ..... ·1 .......... 'I ....
 
~tl.:J'IIU.:J'lU"'N n'1::Yl'ltltln UN"t7.:J \oIL\oIU",::Yl'l \01';1 L7tl\.lJ.JfIl'1'lJ.JftU L"'J.J'ln~Utln 

!Jm'l'1tltl 'l.:J~ tlAU.:J'l u~1oil'.:J'lu"\;.:J ~.:J"':: L~J.J fIl'1'lJ.J Lif'l1'" LLfl fIl'l'lJ.J ftU1"'J.J'lnfU 
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... ... "_1'" ~.I ..
n-3')fl LVllIUnnA-r1LVll'lU. 2540. n1f~A mnL"f1~ m'J1Jn:un.l"14n1f",nV1Ltltl4A\,I. 

nt'3LVl~'1: ~Udi'£lLft'hJnt-3LVl~. 

n~mrU~ t)!liJU1nA'N"'. 2536. L""t\,lt.iL""U,,;rnV1. nt-3LVl~~""1UI'I'1: tl11'1ii'!l1 

I'Itfll1ftlJlfLVll'ltUtfl~ I'lnA::rltfll1ftlJl~l'Ift1""nn~ ftrnUULVlI'Itutfl!i~'1::~'£l~Lnft'1 

~ t"" ~ - ..........

n~n1'1r1m:nU'£ln 'NLnJU. n'1::Vl'1'l-3r1m:l1fin1'1. 2541. ~'IlIfJ"~1J,1Atl4n1nJ"LftI\,I 

"tlJ,l;t')LAtl{,f')fJttl\,lL nt-3LVl~~""1UI'I'1: uM~u!In1m~viuriut4'UVlf ~1nt'l. 

1'I~~ui '!l~ft)..JVl'1. 2547. LlJI'£li,hllft'£lUII n1'1i\fN Ufl::""1U'1::ftVlitl1~UVlL1tJUrl'£l~~,) ~-3 

~-3n1'1'tlnufiuPi-31UUULI'I1tNnfl-3t11J1 t umi.· -31uiit4'1I ft1~1ii'!l1 LI'l1tl-3t4'n'ltilJ1twrii 

t'lnA::iifll')n~fll1ft1Jlf ~""1iiVlll1ftllLVlI'ItUtfl~'11'!l~-3rlfl~'1::UI'I'1. 

ClU'£l~~'1 Lfl1",,~fflUft-3. 2541. "t1J,1;t~LAtl{,f,)fJttl\,l. nt-3LVl~"1: tl1I'1ii'!l1tftlJltifllu~n1:t'l 

I'lnA::l'ltPl1ftlJlf "p4'1fl-3n'1nh.J""1iiVltJ1ftll. 

n1,.'tlnufi~LU-31utfl",,::iiVlll1 ... -31U~~1I ft1~1~'!l1,h-3tfl""::
 

~""1~VltJ1fltJLVll'ltUtflfj'11'!l~-31'lfl~'1::UI'l'1
. 

1.JCYfi'1~ ~,)-3fl1. 2547. n1'1i\fN Ufl::""1U'1::ftVlitl1~UVl~Url'£l~~,)LlJ1'£lfD,)lIft'£lU L1'£l~II 

n1'1tJnU!i~LU-31UW. .. -31U~~1I ft1~1~'!l1 LVll'lill'l~P1ft1""n'1~ I'lnA::~Pl')n~Pl1ftPif 

~""1iiVlll1ftll LVlI'It UtflE:l'1"l'!l~-3rlfl~'1::UI'l'1 . 

U'1::Lft'13 iit~ult)u. 2547.• n1'1ft71-3Ufl::""1U'1::ftVlitl1~UVlL1tJUI'I'£l~~,)LlJ1'£lfoll,)lIft'£lU~-3 
"'~ ... ~ .... ~ ... ...I ....... ., ... ..;


n1'1Cl'£lt'l1J'1::n'£lUlJ~~t'lU1~UL'!l'£lL~fl-3 1Il'1'£l-3l1UPlt'lL.fl. II -31U,)~1I ft1111')'!l1 LI'l'1'£l-3nfl 

l'IN::iifll')n'1~Pl1ftlJ1f ~""1iiVlll1fltJLVlrl tUtflfj'11'!l~-31'lfl~'1::UI'l" . 
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~L"D3 ~nJ'1:::L~t"''J-1pf. 2547. m'1~f1-3LLft:::'\II1t1'1:::~'VlfiIl1~lJ'Vlimul'ltl~~'JLlJItlf,:hu~tlU~-3II 

m'1iJnt1n~mm"'~tllJ1'~'JLU'Vl1-3iifl'Jnm..l." -31uii4'u ft1~11l1-1tft'\ll::: 1'lnJ::: 

iifl'J n'111Jfl1~",f ~'\II1ii'VltJ')iu L'Vl1'lt u tft!i'11"D~-3l'lft~r.:u,,'1 . 

fl'JU ~1UUfI. LLft::: t1-1I'lN1 ft1UUfI. 2538 L"IlIQ",n"~4'I!I""4m,;(nV". ~~vrl'li-3~ 4. 

nt'1L'Vl~ "1: l!m1~1tfU. 

II~-3\fLLn'J i'ltlm~.:J. 2547. m~fNLLft:::'\II1t1'1:::~'VlfiIl1~lJ'VlL7uUl'ltl~~'JLlJItlf1l'JU~tlU L1tJ-1 

...I :o;!'I .,-...- ...I", .J:'. ~ ...- -"t: _...I",", t ...
L'1tl-1m'1~.mu!J1JlJ1.:J1U1JULl'lftl-3n"!I'" L~l1I. II .:J1U'J.,U ~1~1'J"D1L"ftI.:J",n'1tllJl ~'" 

fllN:::iifl'Jn'1nlPl1~lJ1f ~'\II1ii'VltJ')iu L'Vlflltutft!i'11"D~.:Jllft~r.:Ufll'1 . 

Ih1'1-1 LL'rl.:JfI;. 2547. L1tl-1 m'1iJnII m'1~f1-3LLft:::'\II1t1r.:~'VlfiIl1~lJ'VlL1uUl'ltl~~'JLlJItlf,l'JU~tlU

t1n~ilJ"tln~~1U"''JUijtl.II -31uii4'u ~1'J')iifl'Jn'111J~1J1~1'\11m, "N:::iifl'Jn'111JPl1~lJIf 

~'\II1ii'VltJ')ftm'Vlflltutft!i'11"D~-1l'lft~':::UfII' . 

.3 - .... )(_. I ':l - ... -..!".J ...I ~ l'I1LN LL~-3f1'1. 2547. m'~T1-3LLft:::'\II1ur.:l'l'Vl1i1l1~lJ'VlLmUl'ltl~~'JLl1ItlT1l'JU~tlU L'1tl-3 m'1~nII 
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~'\II1ii'V1tJ')ftU L'Vlflltutft!i'11"D~-1fllft~':::Ufll1 . 
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w 
........ ...
 
~'U" 30 ~qU1f.JU 2551 

.... 
~'itHI '!J'flL;lruLtJw1L~f.J')"Il1rulJl''l~~'flmfft'fluIl1ULYllIlil'ln1fCJitfl'lUtIllNn1fi(f.J 

..I~ ......... tl:t .......... ...
..!.J 
P11~Y1 Lf'l'Nn1f'l~f.J mfft71-3LLfl:::l11 f:::"Y1fi1l1't'4UYlLltIUf'l'fl~'t'4'lWl'flTU'lf.Jft'flU 'l1l1II 

nflPl1fttflfrft'1 UYI~ 1-2 .. n-3Utlf:::~1CU 2551 't~Tu'fl~'lMD'i1Lilumf rfi(f.J~tRn1fi 

~Un..1fLLCJUn~(f.JLLfl:::tJn'flUnJLLfl'l~1 'fl1~1nr~U,r'lTf.J UfLfll71f3'"a-3M i:l"CUft~U"';Ll1~1:::ft~'lU 

m"LtJ~L~f.J')"Il1rulJlf'l~a'fln11'ft'flUIl1UL'VIf'lilllln1'CJiPl L~'fltl1':::n'flu'lUn1,D'i1Lilutf'l'-3mfi(f.J 

t91-3nth":l 

( ~1i'lf.JPl1ftlJl71'1nrtlf:::Lft;3 ~t~u';i'iu ) _... 
~'l~f.J 
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IV" ...';IOU" 30 3-lqu1uu 2551 

1lt:lL;'ltyLi:lu~L~U'l'!l1ty"1'l'"lat:lm1ftt:luIi1ULVlfllUfllm'l~fl"tutfll'Nm'l~~U 

"13-l~tA'N mfi(u "m1ftYt-.l LLft:::,...1U ~ftVl~1l1'ViUVl LWUflltl3-ln'lL"t:l rn'lUftt:lu ~'!l1 

nflPl1ft£'lf1'ft"lUVl~ 1-2 "U-.lUU1:::3-l1n.l 2551 '1,;\fut:l~t~,j1LUUm'irfi4'u'tliU;m~n~u'h111 

t.UJUn~4'tJLLft:::tJntlU'l3-lLLfl'ltj1 t:l1'"l1mnL'!l3 ~n.I'l:::Lft;3'l-.lpf ij"n.lft3-l~Llf3-l1:::ft3-ltum,. 

LtlU~ L~fJ'l'!l1 ty£'lYJ'"lat:l m1ftt:lU~1ULVlAUAm1f.Jfl" LY1t:lU1:::nt:lutum111i1 LUUtA'Nmfi",v 

,r-.lnfh'J 

_... 
f.J'l'"lV 
'IJ 



35 

.., .. 
~U" 30 a-I~t.mJl4 2551 

~ r,..J .J .. ~ .. - LJ.~ 
lItl L'IIty Ll.Il4." L'!ltl'l'!l1 tylJI'M~£qtlm ~ftfll4"114Ll4fl1ll111fl-3tJ'VI L7tJl4l'lflJ.!Vi'l LlJIflT1I'lfJftfll4 

Ll4tl'l~-3n1~(fJlIfl-3a-11111~'VIfJ1flfJ~ 

"'1J.!~tfllNm~(fJ m~fHU.fl:::1II1t1~:::ft'VIfi111VitJ'VIiffil4l'lflJ.!Vi'l LlJlflnl'lfJ ftfll4 'i1l1II 

nflrl1£q91fi'ft'l tJ'VI~ 1-2 tJ-3tJt1~:::a-I1N 2551 'l;iftJfl~L\Yl'i1Lill4m~ ~(fJ'1Ii'tI1m:n~1fJII 

~4'fJ u.fl:::tlntltJnJVi~1~N1 Uft'l~1 tl1~1nrtJ11Vi91 1l144'14'VIf iJ"lN£qJ.!Uii LlIIJ.!1:::ftJ.!Ll4m~Ltll4 

~L~tI'l'!l1 tylJl 'Miltatlm ~£qtll4"i'1l4Ldtl1ll111tl-3tJ'VI iffil4l'ltla-lVi'l LIJltlnfllNm~4'fJ t1~:::ntltJLl4m,. 

~1Lill4tl'l"-3n1~~fJ~-3nfl1'l 

(~1l'lfJPl1ftlJl"'~1nrt11:::Lft;3~b"'141t)14 )-.,
~'l~fJ 
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IV .. _ 

,;)'UYl 30 J.JQ'U'UJ'U 2551 

PI .,..1 oJ .l'.1 .. - LJ= 
~!l L"lICU L]J'U~ L"DfJ'l"D'lcy LJI fi~~!l n'l 'M!l'UI'1'l'UL'U!lVl'l'!l!l-3lJVl L1'tJ'UfIl!l J.Jl'4'1 L/Jlflrn'lfJft!l'U 

L'Utfll'-3n'lr1{fJ'!Ifl-3J.JVI'l~VlfJ'lifJ~ 

f1I'lJ.Jm""-tn'lri4'fJ n'l'Mfl-3 LLft~V1'lt1'~~Vltill'l'rilJVlLm'Ufll!lJ.J~'lL/Jlflforl'lfJft!l'U ~~'lII 

nftPl'lftf1l;;rft~ lJVl~ 1-2 II n-3lJt1,~J.J'lCU 2551 'lIIftJ!l~"'rl~~'l Lil'Un'l' r[i{fJ1IhJlnllt1 

~'lfJ~"'fJLLft~tln!llJnJ~~'l'CU'l LLfl'l'i'l !l'l~'l1tfLllflJ.J1sij Li1l1J.J~'lncu ii"CUftJ.J~ LVlJ.J'l~ftJ.J L'Un'l' 

LiJ'U~L~fJ'l"D'lCY"fi~a!ln'l,ft!l'UIi''l'UL~!l''''l~!l-3lJVlLm'Ufll!lJ.J~'lL''!l4tfllNn'lii~fJt1,~nfllJL'Un'l' 

I'i'lLil'Ut"'Nn'lr1{fJ~-3nth'l 

(~ll'lfJP1'lft""'~'l1tft1'~Lft;3 ~t,"'U;l1''U ) _... 
~'l~fJ 
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..J .. II ... 

lJVlVl 1 Ll'U':lflllJ\1JtI-3f1l':l1JJLfIl'ULLfl:::f'I':l1JJLrI?!J'" 

- mffU.l'lfl1Jtl-3tjlJl'l~L1J~!.I'UL11Jfl-3t;( (Equilibrium of a Deformable Body) 

- fIl':l1JJLJi''ULLfl:::m1JJLrl1tJIVl 

k ... ... ... 
- fIl':l1JJ LI'I'UL'tltl'ULLfl:::fIl':l1).J U'lttlIJ\ L'tlfl'U 

- fIl':l1JJ~'U~!.IflJJi,nii' 

2 lJVl~ 2 n11VlflfttllJ'lft'l
 

- LL~ut11WfIl':l1JJLA'U
 

- LltJut11WfIl':l1JJ LA''UL1ifl'U
 

- fIl':l1JJiifl\1~'UL;-3L«'U 

1'II'ltJt::t.U{ 
.4 II...... ... .. ". J!'" t 
u.Jtl~L1!.I'U L1!.I'UlJVlL?!J'UfIlflJJW':l LlJIfI~lJ Un':l JJfIl':l1JJt
 

dhh ~-3 LL'U':l ;;"1JfI-3f1l':l1~LA'ULlfl:::fIl':l1JJ~fIl1tJfl
 

2 L'fhi"n11n1'm"'fttllJ1ft'l
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tJ'VI Lffi 'U"'fl~~ 'lUJltlfilyh'Urh1\'-3tl'I:Uj'Utl~~ ii~t\ltl1Vitl~'l'U'I:~tJ'tAttl'1~";1 Lf'l"h-3 \1~ 1tJ 

j iN'l'UlIfl-3tJfln'1:~tJ~cu.n1ViLV;tJ-3l1fl-3 ~tJ'l ~1~ f'l'l1~ ~l'l L~'UlIfl-3yh'U 

...
1. ~1mN '1:~tJ f'l'l1~;l1'! L~'U LritJ'l ritJ~fl~1Pl'l'lii mnJftJtlt-3 

... ........ .J ... ~I ... J(~'" 'Ut

2. \1~1mN '1:IItJ Pl'l1~ Pll'l L\1'U LntJ'l ntJ I'Ifl'l1~f'l'l1~CJ n I'lfl-3l1l'l L"''U\1'lfl L\1~1:Vitl L"Il 

... 
3. \1~1mN '1~~tJf'l'l1~;i1l L~'ULrltJ'l ritJafl'hii Pl'l1~CJniJi'fl-3{1l L~'U\1te L\1~1:~~t11'Unft1-3 

I •... ..t': ~ cr'" "'~I'" ...,.".. ...4.	 \1~1tJCN '1:V1tJ f'l'l1~rl~ L\1'ULntJ'l ntJ I'Ifl'l1~"''l1~CJ nl'lfl-3l1ll L"''U\1'lfl L\1~1:~~ ~ 

... .r: ..... .J ... ~ ....... ~... ...
5. \1~1mN '1:l'ltJ "''l1~Pl~ L\1'ULntJ'lntJftfl'l1~rl'l1~CJnl'Ifl-3l1I'! L~'U\1'lfl L\1~1:ft~Il~1 n 

~ ..l tI ... 
L'1fl-3'V1~:	 '1:UJ'U 

..t . ... ~ 
1. L'Ufl\11 LLft:m'1D'l1 L'U'UL'lfl-3 

1.1 L~tl\11ii"''l1~ftfll'lPlftfl-3ritJ'l'l*\1~1tJL~-3Viq;jnmJ 
...	 IJi ..t 

•••••••••••••••••••••••• l ••1.2 "''l1~1ll'lL~'UCJn tl-3lltNL'Ufl\11 

1.3 fII'l1~ L'"~1~ft~1'UpJ LLtJtJ LLft~'ifim'1tl1 Lft'Ufl ........
 

2. 1l1Vi 

2.1 PIcu.n1 Villtl-31l1Vi ...........................................
• 
2.2 f'l'l1~L\1~1:~~lItl-31l1Vil'Un1'1aflPl'l1~\1~1tJ , .......
 
2.3 "''l1~ft~li'Ui'1~\1~1-31l1ViritJ L~tJ-3tJ'1'1tJ1tJ ............
 

2.4 rl'l1~ L\1~1:ft~lIfl-3 L'VIPl\l"'~hU11Vil'UtJ'VI LhJ'U ...... 

2.5 "''l1~ L\1~1::~~lIfl-3-31'U~1'Un1'1~~n ...................
 

'1:~tJ"''l1~;lIlL~'U ~UJ1tJL\1'l 

1 42 3 5 

..... .... .... ............
.... .... 

.... .... .... ..... ............
.... 

..... .... .... .... ..... ............
 

.... .... ..... .....
 .... ............
 
..... .... .... ............
.... .... 
.... .... .... .... .... ...........
 
.... ..... .... .... .... ............
 

.... .... .... ..... .... ...........
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1 2 3 4 5 

3. L~!HLLftU111f1 

3.1	 fIl,)1~ L'I.1~1::ft~1I~-3 L~U-4U,.ttJ1U 

3.2	 fIl'l1~-D" LIItUlI'£I-4LftU-3U1m1U 

3.3 

4.	 L')fl1 

• ... J'4.1	 1'l,)1~ L'I.1~1~ ft~lI~-3 L'lfl1n17'U1 LftUf.lnU LU~'I.11
 

t1Jfl1'Yi
 .. 

• x. J'4.2	 fIl')1~L'I.1~1~ft~1Jfl-3L'lfl1n1,.U1LftUflrIULUt)\n 

fIl11J1,.U1U ,	 '" . .. . .. . .. . .. ..
 . . 

• ~ ..I4.3	 fIl'l1~ L'I.1~1~ft~1Jfl-3L'lfl1n17'U1 LftU~V1-3 Lt!l-3 .. .. . .. 

. . _ cr	 ... ... 

"'l1~""L'I.1ULt!l-3~U1	 . 

fl~'£I	 ~tJ,.::Lilu 

(	 ) 

............ .1 .1 .
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.. .... ....l.. .... 1 .... ..:t.. ''1'" 'I _ ~.I • ...I 
U'VlLffiUl'ltl~W'lLl'ltln'l'Vl1Un'lfNur.:UJUtl\lU ~"CWI1W'f)\1 LUr.:"U U'nuf"'Vl111l'1tN'\.1~1!J 

j fN'lu'!ltl~Utlnf~"U "CWI1W L~!J~lItl-3 L;;!J'll'l1~1'l'l1~fi"L\4U'!Itl~yhu 

..
1. '\.1~1!Jtl-3 f~ifUl'l'l1~fi"L\4UL~!J'1tiuatlti1l'l'lrijn'lnlf1JtJl-3 .. 
2. '\.1~1!Jtl~ f~ifUI'l'l1~flfl L\4U L~!J') tiuatlti1i11'l'l1~~n~tl~iflL'U'\.1to L"'~1~Wf)'If ..
3. '\.1~111tl~ f~~Ul'l'l1~fi"L\4U L~!J'l tiUatlti1i11'l'l1~CJ n~'£I~il'l L'U"'to L'\.1~1~,,~tJ1Unft1~ ..
4.	 '\.1~1!Jtl~ f~ifUl'l'l1~~flL\4UL~!J'1ti'Ui'£lti1i1fl'l1~~nlltl~i"L'U'\.1toL'\.1~1~"~;; .. ... -. ..J .......... .... ..,...... ."g

5. "'~1!Jtl-3 f~"'Ul'l'l1~I'I"'L'\.1ULn!J'lnUfttl'l1~fl'l1~tJnl'l'£l~1If1L"'U'\.1ffiL'\.1~1~ft~"~1n 

1 2 3 4 5 

.f • .... ...I 
1. LUtl'\.11 LLft~n1f"'1 LUULffi-3 

1.1 L~tl'\.11i1l'l'l1~fttlfll'lfl'£l~tiu,l'I*"'~1!JL;j~wqilnffi.J .. 

,::t	 ... .f
1.2 1'l'l1~'1I"'L,uCJnl'ltl~1J'£l~LU'£l'\.11 '" 

1.3 l'l'l1~L"'~1~ft~'lUpJLLUULL~~'ifin1ftl1L"U'£l .. 

2. n1W 

2.1 "CWI1W'!I'£l~n1W .. 

2.2 l'l'l1~L"'~1~ft~'!I'£l~n1w'lUn1fa'£ll'l'l1~'\.1~1!J .. 

.r. ...... ... ~ 

23. fIl'l1~n~WUfi'~'\.1,,)1-u11WnU Lftll~U1m111 .. .. . ..	 .. .
 

2.4 l'l,,)1~L'\.1~1:ft~1J'£l~L'Vll'lUl'lftfNn1w'luu'VlLffiU	 . 

2.5 l'l,,)1~L'\.1~1~ft~'!Itl~~1U~hunf1~Vfn	 . 
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... ..I
Ll"lHYl"':: 

3. Lftll.:J LLfl:=fl1W1 

3.1 1'I'l12J L

3.2 

3.3 

4. L'lfl1 

4.1 

1t.lfl1~ 

4.2 

f1i1'U'lffi111 

4.3 

.... _ .. 
",2J1tIL", 'l'l~l'lWII'l12J1'Il'l L"'U 

t1 ..
1::u.JU 

1 4 52 3 

............
.... ..... .... ........",2J1::ft2J"fN Lftll.:J'U'lffi111 ........................
 

.... .... .... ..... ..... ...........
1'\'l12Jil'lL"'U"tN Lftll.:J'U'M'lI111 ............................
 
.... ............
.... .... .... ....1'I'l12J~n~~~"~.:Jn1'ltffl1W1 ...........................
 

• .....11'l'l12J L"'2J1::ft2J"~.:J L'lfl1 n1nJ1 LftU~n'ULU~"'1 

..... .... .... .... .... ............
.......................................................
 
• .....1

1'l'l12JL"'2J1:=ft2J"~.:J L'lfl1 n"'InJ1 LftUtln'U L~"'1 

.... ...........
.................................................... ....
 .... .... .... 
... ,· .... .. ..... .... .... .... ............
1'I'l12J L"'2J1::ft2J"~.:J L'lfl1n"'1nJ1 LftU~Yl.:J L~.:J ..........
 .... 

_ .. ..t ..t 
l'l'l12JfIII'IL"'UL~.:J~U1 . 

..t "11 fl.:J1ltl f;l 1::u.JU 

( ) 

............ ./ / ..
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m n1,:;LiiUfII'l'l3-J;\lll L~U"''l n m'''!llJ LLlJlJft!llJ n13-J IIt'l n~ L~tJ'lll'lcylK'l u~'lfli'l Ll1~tJlI!l~;r!l 

,hn13-J LL~ ft:;;rfl Uft'l\f'l f.J ft1"l3-JlIfI~'" 'lLl1~Ull fI~ UlJlJ~fI lJ n13-J~~11 UlJ Ut\''l LLtlftfll'l'l3-J~3-J'lUllfl~ 
I ....J .I ... ,.J .. - LJ 

.
f.Jft1"l3-JfII'l Ll1ftU LWfI\f'l Ln n.I'rll'l'l Ll1ftUlI!l~UVl LttlUfllfl3-JW'l LlJlflT1J'lUftflU 

1 J ..J oJ l..ltum,Uu ft fII'l 'l~\f3-J'lU'IIfI ~l'l'l L11ftUlI~n'l'IJ1!lU UlJ11ft flU n13-J 1Jl'l~"D'l~'IIf1 ~ fIl'l Ll1fttJfl'l'l~ 

J ~ I ~ 

iiilll L~UlIfI-.1 ~ L~tJ'l'tl'lCY"'l3-J LLU'lVl'l~1If1~L1I~'" ( Best) ~~\l Ph Ll1fttJtK~ LL~ 

4.50 - 5.00 ~3-J'ltJn~ qL~tJ'l'D'lcyi:JI'l'l'l3-JL~U'h;rflI'i1n13-J~U!l~tULnn.l,";l3-J1n 

3.50 - 4.49 ~3-J'l!Jn-.1 ~L~tJ'l'D1cyi:J1'l'l13-JL~U/h;r!l1'i1fl'l3-Jt!U!l'.l'ULnn.l,"'ii 
, " 

2.50 - 3.49 ~3-J1!Jn~ ~L;jtJ'l'D'lcyi:Jl'l'l'l3-JL~U/i1;rflfi1n13-JUufl1J1uLnn.ltrl1N 

1.50 - 2.49 \f3-J'luii~ ~L~tJ'l'tl'lcyi:Jfl'l'l3-JL~U11;r!lri1n13-Jt!UfI'J'ULnn.l.,jfll'lnlfutl~ . " 
1.00 - 1.49 ~3-J'ltJii~ ~L~m'tl'lC\Ji:Jl'l'l'l3-JL~U11;rflri1n13-JUUfI~'ULnn.ltrl';(W'1Jl 
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x 
1
 2
 3
 4
 

1. Ldtl",1 LLft:::m";1 LilU~-3 

5.05
 5
1.1 L~tl"'1iJfll,)1~f'ltl"fIIfttl-3n1.J'ft*\II~1fJLiil-3~~;jn"~ 
" ~ 5.05
1.2 fll,)1~~n~tl-3'2Jtl-3LUtl\ll1..... 5
 

"'I ."'~ ;, 5.05
1.3 fll')1~~n~tl-3 ~Um,.ft1"1.J LUtl",1~1~"1IU~tlU 5
 
J! ~ , 5.05
 5
1.4 M1~f'ltl"fllntl-3'2Jtl-3LUtl\ll1U~ft:::lJltlU . 

'" 'I ... ~ 5.01 .5 f'I')1mll'l L'lU ~Um1'tlfi1.J1fJ LUtl",1 .. 5
5
 
..., ..., ", .. 

5.01.6 fII')1~L\II~1:::f'l~n1.J,.:::"1.J~LnJU .. 5
 5
 

2. p1111~ Uft:::1l1Wl 

~ 
5.02.1 f'I')1~~n;rtl-3'2Jtl-3 ztl111~ l'I1~ LUtl\ll1 . 5
5
 

5.02.2 M1~~mJftl-3'2Jtl-3111Wltlf . 5
 5
 

5.02.3 fl')1~f'ltl"fIIfttl-3,.:::\II~1-3ltlIl1~n1.J,h1.J,.ffi1tJ . 5
 5
 

3. L')ft1tum"u1Lf'lUtl 

• '" ~ 'I, 5.03.1 flI,)1~L\II~1:::f'l~lItl-3L,)ft1U1Lf'lUtln1.JLUtl\ll1 LUll1~ ... 5
 5
 
o .,.J' 0 

5.05
3.2 fII,)1~L"'~1:::f'l~'tl-3L')ft1U1 Lf'lUtln1.J LUtl\ll1f'111.J'1tI1fJ 5
 
~ 0 ~ ..,;

3.3 fll,)1~L\II~1:::f'l~lItl-3 L')ft1V1U1 Lf'lUtlVl-3 L1'tl-3 .. 5.05
 5
 

- 5.05
x
 5
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1. 

2. 

3. 

4. 

-i ..J iJ	 ...
L11l-1'V1'-':: 1::U-JU 

L~flWl LLfl::m";1 Li'lUL4tl-1 

~.... "'.., I ... 

1.1	 LUfI~13.Jfl'113.Jftfl '''I'flfl-1nu,"'~-1~3.J1UL'lI-1YH1l'lnn3.J
 

~ rJt .:
1.2	 fll'l13.J'lIfJlL.-.U\ln fI-111f1-1LUfI~1 ................................
 

't l1J ...~ •
1.3 I'I'113.JL\O\3.J1::ft3.J U LLUU LLfl::'1fiU1 LftUfl .............
 

tn~ 

2.1 ~nu11~1It'l"ll1~ ..........................................
 

2.2 fll'113.J L\O\3.J1::ft3.J"t'l-1111fi'tUn1'1afll'l'l13.J~3.J1U .......
 

2.3 fll'113.Jft3.J~u:ff'1::~~1"1l1~nU LftU-1U '11fJ1U ...........
 

2.4 fIl'l13.J L~3.J1::ft3.J'!It'l-1 L'VIl'li'lflft;'-1111~1u'U'VI Lluu ..... 

2.5 fIl'l13.J L~3.J1::ft3.J'!It'l-1-11U;l1Un,,~~n .................. .
 

LftU-1 LLft::1111i1
 

3.1 f'l'l13.J L~3.J1::ft3.J'!IfI-1 LftU-1U'1'1tJ1tJ ........................
 

3.2 fIl'l13.J'ifJI L,",U1IfI-1 LftU-1U'11fJ1U ...........................
 

3.3 M13.JQnlJIt'l-1"fI-1m'11;f1111i1 ............................
 

L'lfl1
 

· ....: t4.1 I'I'113.J L~3.J1::ft3.Jllfl-1 L'1fl1n1'1U1 LftUt'lnU LUf)~1 'UIl1~ 

4.2	 · ....:I'I'113.J L~3.J1::ft3.Jllfl-1 L'1fl1n1'1U1 LftUfln'U LUtl~1 

fi1'U'1'1U1U ................................................... 

• ::. ..,014.3 fl'l13.J L\o\3.J1::ft3.J1lt'l-1 L'lfl1n17U1 LftUf)'VI-1 L'1t'l-1 ..........
 

-
X 

",,,,,;1 4 ~fln1n1'1::t.ijUat'lfl1,ftf)U,",1n .,L;!J'1'l11 ;l1UL'VIfIli'lfln1~fl~jt'l 

qiJ1::u1uL;U-11'113.J 
-
X"U~f) 

1 42 3 

- 5.05 -5 

- 5.055 -
5.05 5 - -

5.05 5 --

5.05 5 - -
5.05 5 - -
5.05 5 - -
5.055 --

5.055 --
5.05 5 - -

- 5.05 5 -

- 5.05 5 -

- 5.05 5 -

5.05 5 - -

- 5.05 5 -
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~fll'h~flf'i1 ifl ~L~m'll.,cytl1:=U4Ufft ~L~m'll1rutl1:=U4U 

fIIU~ 2 a.v.fIIU~ 1fIIU~ 1 fIIun 2 a.v. 

1 

2 

111 211 11 

1 

3 

1 1 11 22 1 

1 

4 

11 23 11 1 

1 

5 

241 1 1 11 

1 1 

6 

1 1 11 25 

1 

7 

11 26 11 1 

1 1 

8 

1 1 1 27 1 

1 

9 

1 28 1 11 1 

1 1 1 1 

10 

1 291 

1 1 

11 

1 1 1 130 

11 1
 

12
 1
 

13
 

1 1 

11 1
 

14
 1 1
 

15
 

1 

1 1 1
 

16
 11 1 

1 1
 

18
 

17 1 

1 1 1
 

19
 1
 

20
 

1 1 

1 1 1 . 
"''l1~;1	 5 ~fl mfiLfIIrl:=tffllr;)'11JLnmUlN'lIfl..:l UlJlJYlllftftlJnUf'lqtl1:=ft..:lrl 

.~I"A ~ ~~ ~ 
~	 UlJlJVl"'ftfllJL1f.l,mflPl'1fU'I1"Jft~ lJYlVl 1-2 

~nfflIJlN1'lJIqtl,.:=ft",l'lm1'ftflU 



.... .. ___..I
I.L~MtJfln1nJ1::~\A ~1f1i1f1l'11~U1n~1U'JItl-3LL1.J1.J'VI~t'tl1.J L1tl-3'1'!11nflfll1t'lJI1'1t'''1 1.J'VI'VI 1·2 

~.~ ... ::'...-I.-! - oJr.::"u lJ'rytU1l/l, '1lA1"J1 2 ft~1')I'I')n"lJLMtl~n., 1.l,:;oi1iln1,~n!11 1 /2551 

~ n1il 4s. -'l" 'iBM.Sri (30 'iil ) 

~1 2 3 • 5 6 7 8 9 10 11 12 13 
" 

15 16 17 16 19 20 21 22 Z3 2' 25 26 27 26 29 :lO 

, 055060401001·1 \I1mlllllib.. tl'llllJlJnU I 0 1 0 0 0 I 1 0 1 1 0 0 I 1 1 0 0 0 0 0 0 0 0 I 0 I 0 I 1 13 

Z 055060401002·9 \I1lll'ftll'lW 'I1~jfU 0 0 0 1 0 I 1 0 1 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1 0 0 1 12 

3 05506040100l-7 \I111I-.ltufO Il1ii~L1I117fl 0 0 1 0 0 I 0 0 0 0 0 0 0 0 1 1 1 0 0 I 1 0 0 0 0 0 0 0 0 0 7 

4 055060401004-5 \I1UIlRih".llr r1tNl1t::LIIl] I I 0 1 I 0 0 I 0 I 0 0 1 0 1 I 1 0 1 I 0 1 1 1 0 I 0 1 0 I '6 

5 0550El0401006-0 \I1ll'lt'lYlU r1"''fIt1nnU 0 0 1 I 1 1 0 0 1 I 0 0 1 1 0 1 1 I 1 0 0 0 0 1 1 1 1 1 0 0 17 

a 055060401007-8 \I1rnh'lu ~UYl\l1I111 0 0 I 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 1 0 7 

r 066060401~ \I1Bii.~lImlIlK~tJ:'IUllII 0 I 0 0 0 0 I 1 , 1 I 1 I 0 1 I 1 0 1 1 1 0 1 0 1 0 I 1 1 I 20 

a 055060401009-4 IJ1llld1Mll 1~1fl\.I~ 0 1 I 0 0 I 1 1 0 0 1 0 0 1 0 0 0 0 1 I 0 0 0 1 0 1 1 0 1 1 ,. 
9 05506040101()..2 lI'1l1l11l'a 'hllt1il 0 0 1 0 0 0 0 0 0 1 0 0 1 0 1 0 I 0 0 0 0 0 0 0 0 0 0 I 0 1 7 

1e 055060401011.Q U11Ml'l:f3l'I4,," "tflllNlm 0 0 0 0 I 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 I 0 0 0 4 

11 055060401012-8 lI'1lll'f\lll1lT '1"'l\Itl~ttnI" 0 0 1 1 1 I 0 0 0 0 I 1 1 0 1 I 1 0 0 1 1 1 0 0 0 0 1 0 1 1 16 

12 06506040101~ lI'111llll'll111 11111tl1 0 1 0 0 0 1 0 0 0 0 0 0 0 I 1 0 0 1 1 0 1 1 1 1 1 I 1 0 0 0 13 

19 056060401014.Q lI'1tf11'1t1Knt Hul3ell 0 0 I 1 0 I 0 0 1 1 0 0 1 0 1 0 1 1 0 0 0 0 I 0 0 0 I 0 0 1 12 

14 055060401016-9 U11111r.:tiM1' Ill~uiln 0 I 1 0 0 0 0 0 1 0 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 , 1 12 

15 055060401017-7 Illll""'11" U~1 0 0 1 I I 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 1 10 

'6 055060401018-5 Illtl'lII"wf ftilltYlu I 0 1 0 0 0 I 0 1 0 0 1 0 0 1 0 0 0 I 0 0 0 I 1 0 1 0 1 0 1 12 

'7 055060401020-1 IlltillnUlf twiu'=1Il 1 I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 1 5 

'6 055060401021-9 Illllt!iU iNu~ 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 1 6 

19 055060401022·7 \llllintyl ut.a~\l~lnu 0 1 1 I 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 0 0 0 1 0 0 10 

2J 0550S0401023-5 U1ll1111117f1 ,,"r1"'.,,11fll'1 I 0 I 1 0 1 0 1 0 0 1 0 0 1 0 I 1 1 0 I 0 0 0 0 0 0 1 0 0 0 12 

:2' 0550S0401024-3 Illllll1tYll'l IIlTl:t;'lllNl 0 0 I 0 0 0 I 0 1 0 0 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 1 0 0 1 7 

:22 055060401025.Q \I1t10llltif Ut1Y1tN 0 0 0 1 0 I 0 0 I 0 0 0 I , 0 0 0 I 0 0 0 0 1 0 0 0 1 0 0 I 9 

.... _I" r I .... .. .._.J"''1"'''''' 6 LLt'''-3~fln1n.J1::LaJ\A~1f11fll'n~U1rn1U!&3LL1.J1.J'VI''t'tl1.J L1tl-3'1'!11nftfll1ftlJl1'1t''1 1.J'VI'VI 1·2 
~ 



23 056060401026-8 IllU"-'''Htf IlhIcllmf 1 0 1 0 0 1 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 1 9 

:l~ 055060401027~ U1IlLlr.:m1l Alhll! 0 0 1 0 1 0 il 1 1 1 1 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 1 1 12 

:l5 055060401028-4 Illllfllil ~::"i 0 0 1 , 1 0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1 1 1 0 1 1 , 1 1 1 15 

~ 055060401029-2 Illtl'lttl1 ~il"B1 0 0 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 5 

"""""""'''''''' ( R) 

~...., __YltltJ ( 0.2 . 06 ) 

6 

0.2 

7 

0.3 

18 

0.7 

12 

0.5 

7 

0.3 

10 

0.4 

6 

0.2 

6 

0.2 

10 

0.4 

10 

0.4 

8 

0.3 

5 

0.2 

7 

0.3 

9 

0.3 

14 

0.5 

12 

0.5 

14 

0.5 

9 

0.3 

6 

0.2 

9 

0.3 

7 

0.3 

6 

0.2 

10 

0.4 

6 

0.2 

6 

0.2 

6 

0.2 

19 

0.7 

11 

0.4 

10 

0.4 

18 

0.7 

.. _I..... ... ... ~-I 
Inn-4Y1 6 UftlMeJftmnJ':::U.Ju·Wlfll1f1l'l1~fJ'1rN1U'Dfl-.3UU1JYlt'lftfl1J L7tl-M1l1nftPl1ft"'T~ft~ UYlYl1-2 

. 
W~1'N1;;flfttlUViiif'i1 fIl'l1UfJ'1n~1U = 0.2 - 0.8
 

"'~1urn~ "llfl-.3f1l:::UUU 0 yh~"
 

"llfl-.3f1l:::UUU 1 = vhtJn
 

~'" fli1f1l'l1~tI1n~lU P = R/N
 
• -I • 

R = ~lU'lUfIlUYlYl1CJn .. 
N = r.\lU'l1JlllU~-.31It~" = 26 fIlU ~ ......, 



u.flMURn1n17::;~u ~1,h8'lU'l...4'lu.un'!lfl-:Ju.1J1JfI"flfl1J ~ii1I'lnRfll1flflfifl'l 1J"~ 1·2 

... 'WI'1::~1JtIltyty1fl1')r1.1J.iuu~ 2 ffi1Jtln;i ft1'!11ijrl')nm.JL"i'4t,-:Jm~ t11::41Un11An1:t1 1/2551 LftJ-:JfIl::u.UU"'1nIJ1n Ufl!l 

1It1"UI 7 LLflIMURn1nJr.:UJU ~1f1i1t11U"""'1u.Un'!lfl-:JLL1J1J""flfl1J Lftl.:Jii1l1nRfll1flIJlMfl'l UflYi 1-2 

;i t«lo 
" -1VjlIl 

'iaJlIll.aufl (30 fa ) 

1 2 3 4 5 6 7 8 9 10 
" 12 13 

" 
15 18 17 18 19 20 21 22 23 2' 25 26 27 28 29 30 ~ 

1 055060401001-1 lnll'ful1liJI tptUll,lm! 0 1 0 0 0 0 , , 1 1 1 1 , 0 1 1 1 0 , 1 1 0 1 0 I 0 I 1 1 I 20 

2 055060401002-9 U111Ylflm\ ~1IU I 1 0 1 , 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 0 1 1 1 0 1 0 1 0 1 18 

3 055060401003-1 lnlll..lqjifJ Lnll,llillll'A 0 0 1 1 1 1 0 0 1 I 0 0 1 1 0 1 1 1 1 0 0 0 0 1 1 1 1 I 0 0 17 

• 055060401004-6 lnllWMIII M~t1r.:ua;, 0 0 1 1 1 1 0 0 0 0 1 , 1 0 1 1 1 0 0 1 1 I 0 0 0 0 , 0 1 1 16 

5 065060401006-0 U111'l~'lIf ",~11rf1nm! 0 0 1 1 1 0 0 0 0 0 0 0 0 1 , 0 0 1 0 0 1 1 1 0 1 1 f 1 1 1 15 

6 055060401001-8 U11ltHlU 4U"lnl./tl 0 1 1 0 0 , 1 1 0 0 I 0 0 1 0 0 0 0 1 1 0 0 0 1 0 1 I 0 I 1 I. 

7 055060401008-8 u~1f ntlll,y"t1pllltl 1 0 1 0 0 0 1 1 0 I 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 , 0 1 1 13 

8 055060401009-4 lnllL!llIlmtl 141:it\w 0 1 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 1 I 0 1 1 I 1 1 I , 0 0 0 13 

9 055060401010-2 U11l1\11"8 111lf1il 0 0 0 1 0 1 1 0 1 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1 0 0 1 '2 

10 055060401011-<1 U18lft~1f I'lrlbndlfl' 0 0 1 1 0 1 0 0 1 1 0 0 1 0 I 0 1 1 0 0 0 0 1 0 0 0 1 0 0 , 12 

11 055060401012-8 lnllYlUl./nt 11'lUlfltm! 0 1 1 0 0 0 0 0 1 0 0 1 0 1 0 1 1 0 0 0 1 0 0 0 0 0 1 1 1 I 12 

12 055060401013-8 U18lU1t1U tl18tn 1 0 1 0 0 0 I 0 I 0 0 1 0 0 1 0 0 0 1 0 0 0 I 1 0 1 0 1 0 1 12 

1 055060401014-0 lnflfl1t1A'~ MUUw 1 0 1 1 0 1 0 , 0 0 I 0 0 1 0 1 1 1 0 1 0 0 0 0 0 0 , 0 0 0 12 

14 055060401016-9 lnlltl~"tl1' IlfJ.l(uiln 0 0 1 0 1 0 0 , 1 I 1 0 0 0 1 0 0 1 0 0 0 0 0 1 0 0 1 0 1 1 '2 

15 055060401011-7 U18ltfmf U'111 0 0 1 1 1 0 0 0 0 0 1 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0 1 1 0 1 '0 

'6 055060401018-6 U181KuIf fIIat"u 0 1 1 1 0 0 0 0 1 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 0 0 0 1 0 0 10 

1 055060401020-1 u18tlnui ttt!tl~ 0 0 0 I 0 1 0 0 1 0 0 0 1 1 0 0 0 1 0 0 0 0 1 0 0 0 1 0 0 1 9 

18 056060401021-9 lnll!l'U ri~ll,y" 1 0 1 0 0 1 0 0 0 1 0 0 0 0 0 1 1 0 0 0 0 1 0 0 0 0 1 0 0 1 9 

19 0S5060401022-7 lnUI'l!tJ1 ~.~ilu 0 0 1 0 0 1 0 0 0 0 0 0 0 0 , 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 7 

20 055060401023-6 ln811ilDta "-,,m....'IIM 0 0 , 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 1 0 7 

21 055060401024-3 ln8fIlI"ft lft~ 0 0 1 0 0 0 0 0 0 , 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 7 

22 0S5060401025-0 lnanlft!lf urm~ 0 0 1 0 0 0 1 0 1 0 0 0 0 1 0 0 0 0 0 I 0 0 0 0 0 0 1 0 0 1 7 

..l - -- ..l 
~ 



.. . . 
~lfuu;ruru"l'i; 'lflI.U. i'l.ltlfi 2 ffiuunji ft"l'''liifli'lnntlLfllftl,mfl u:::4"ltlm7AnW11 12551 Lffi~I'l:;L1wCj1m.nn'hJUflu 

;l n1it ~ -"'l" 'iil""lliWiI (30'68) 

1 2 3 4 6 6 7 B 9 10 " 12 13 14 16 16 17 ISO 19 20 21 22 23 24 25 26 27 2B 29 3J 

23 055060401ll26-a U1rM'1l'l'1-nf ~U1lf 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 1 1 I 6 

24 055060401027~ U1111Jr-.mft AillIl1 I 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 I 5 

26 055060401028-4 u1llffttt lr.:ftf 0 0 1 , 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 6 

26 055060401029-2 U11l't81 ~\IfID1 0 0 0 0 1 0 0 0 0 0 0 0 0 0 , 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 4 

~ _I". 0 ... .-. r.,...J •ill

II'''UI 7 Uft'h1Uftn17U7::Ltll.l l'''lfll''ltl1l.l1't''l1L1l.ln'tl''lu.UUYlIltU1U Lffi"l'1'111nflfli1ft'11'lft'1 UVIVI 1-2 (l'Itl) 

~ 



Uft~~1A1~1U1~~UUn'ti~u~~~~ftti~ ~~ft1~~A~UUU ~1n~1n1u~1u~~nq~UKA~uUU~~ 

r.:i~mf\JCY1,i1 ')"l.~. {UU~ 2 1ti~unj1 ft11J1ii,.')nmlLfllltl~nft ur.:..,Um,JQnM11 /2551 

~ nIil 4. . iVJI' iiilllui'luil (30 ti'I ) 

~, 
20 

1 2 3 4 5 6 7 8 9 10 11 12 13 '4 15 16 17 Ie '9 20 21 22 23 24 25 26 'Zl 26 2Q 30 

1 056060401001-1 Infl'fUltlNl ~m! 0 I 0 0 0 0 I I , 1 , 1 1 0 1 1 1 0 I I 1 0 I 0 1 0 1 1 1 , 
2 056060401002-9 U1tmf\Yl" ~/fu , 1 0 , I 0 0 1 0 1 0 0 I 0 , 1 , 0 , 1 0 1 , 1 0 1 0 1 0 , 18 

17 

16 

3 056060401003-7 Infl\'\ltvfll m~4lilatil 0 0 1 1 1 1 0 0 1 I 0 0 I I 0 1 I 1 1 0 0 0 0 1 I 1 1 , 0 0 

4 056060401004-6 Inllil"~Mllr M-ltlf::11113 0 0 I , 1 I 0 0 0 0 1 1 1 0 , 1 1 0 0 I I 1 0 0 0 0 , 0 1 , 
5 055060401006-C U1f1'1Ylmf Ylmffl1lm! 0 0 1 1 I 0 0 0 0 0 0 0 0 1 , 0 0 I 0 0 1 1 , {) I I I 1 1 , 15 

14 

13 

13 

12 

138 

6 056060401007-8 U1UtHiU 'fUYlU'Ulft 0 1 1 () 0 1 I I 0 0 I 0 0 I 0 0 0 0 I , 0 0 0 1 0 1 1 0 I 1 

7 056060401008-6 Infl~YIiJl,nf nllllll'nJ3U11l1 I 0 I 0 0 0 I , 0 1 1 0 0 , 1 1 0 0 0 0 0 0 0 0 I 0 I 0 1 I 

8 056060401009-4 Infll1lftJ.lWlI 'HIflM~ () I 0 0 0 1 0 0 0 0 0 0 0 1 I 0 0 1 1 0 1 1 1 1 1 1 1 0 0 0 

9 06506040101G-2 U1l1'1l1'fl'l'l!lf1i'1 0 0 I () 1 0 0 I 1 I 1 0 0 0 I 0 0 , 0 0 0 0 0 1 0 0 , 0 1 1 

m1Pl::U.W11tM(RU) 2 4 6 4 5 4 3 5 3 5 5 2 4 5 7 5 4 4 5 4 4 4 4 5 5 5 8 4 6 7 

... • 0 0 

A'''~~ 8 Uft~~1~1ti1U1~~1uun,~~uuu~~ftti~ ~~ft1;rU~::L1.UU ~1n~1n1u~1Uti~ nq~1I1A:::L1.uut3 

~ 



Uft~~~'~'~1U1~~1~un1~~UU~~ft~U ~~fl1~UA~UUU ~1n~1nlu~1u~~ n~~~A~UUU~1 

~~utllf\lqJ1,,1 '1P1,U. (utI~ 2 ftluunii ft1'1iPl'1n1nJLA1tJ~nfl u1~;1t1m1An1f11 /2551 

" 
~ 

~-"1" til"••i1uf1 (30til)"'" 
, 0 

25 27 29 304 5 6 7 11 12 13 14 15 18 17 20 21 22 23 24 262 3 8 9 10 26'8 '9 i 
\ 1 \ 918 055060401021·9 1 1 1 0 0 010 0 1 0 0 0 1 0 0 0 0 0 0 0 0U11lf\'U ft-llLrI', 0 0 00 0 

0 01 0 1 0 0 0 0 0 0 719 055060401022·7 0 1 0 1 0 0 0 0 1 1 0 1 00 0 0 0 0 0U1IlI"ftIYI 1~~'~Ii1U 

1 1 0 0 1 0 1 0 720 055060401023-5 0 1 0 0 0 0 0 0 1 1 0 0 0 00 0 0 0 0 0 0 0U11l11i'r1l7il "'Y1ti1..~~ 

70 0 1 0 121 065060401024-3 0 1 0 1 1 1 1 0 0 0 0 0 0 0 0U11JflnYll'l 1IInt31l1l11 0 0 0 0 0 0 0 0 00 

, , 0 0 1 0 0 1 722 055060401026-0 U1IJitlMf IIm1t101 0 0 0 0 0 0 0 0 1 0 0 00 0 0 \ 0 0 0 1 0 0 

1 10 1 1 823 055060401026-8 U1lJi1mtl1 ft!tJ~uYlf 0 1 0 0 1 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 

, 1 0 0 524 055060401027-6 U1lltl~1I i1~11 0 1 0 0 0 0 0 0 0 0 00 0 1 0 0 0 0 1 0 0 0 0 0 0 0 

, 0 1 1 5055060401028-4 U1llfAY U::m 1 0 0 0 0 1 0 0 0 0 0 025 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

41 026 056060401029-2 U1!l'hltn JlMlIfl1 1 1 0 0 0 0 1 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 

575~1J1'I~lI.W11dfl(RL) 1 1 1 1 1 2 1 1 3 3 55 2 0 2 2 2 2 3 3 0 3 0 2 0 03 0 3 

.. lOG"''''''''1 9 ~ftM~1A1~1U1"''''1I.LUn'~~UUU~~MU ~~fl1~UA~UUU "'1n~1nlu~1u~~ n~~~A~UUU~1 

U1 ..... 



Uft~~flR1~1U1,41uun'~~UUU~~ft~U 

.. • r.= ... ;. :'1..1 1.1 - - .. 1.1':'1 ~ 1::f\Uuf'Y'Y1'l1 ')Pl.U. lIUU~ 2 ffiU n'l ft"'"')Pl')nl1ULfllffi~nfl t::'1un11nnW1 1 /2551 

t1V01' tilll...mril (3O ta ) 

1 2 3 4 6 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 26 29 30 

MUl'I::I1Wt1fJft1(RU) 3 3 7 5 5 4 3 5 4 4 5 3 4 4 6 5 5 4 5 5 3 3 4 5 3 5 7 5 5 7 

1'»J,.::~Wt1m(RL) 1 1 5 3 1 2 1 0 2 2 0 1 2 2 3 3 3 2 0 3 1 0 2 0 1 0 5 3 3 5 

N I 2 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 

1ht1'N1~11l'Wn (D) 0.2 02 0.2 0.2 0.4 0.2 02 0.5 02 02 0.6 02 02 0.2 0.3 02 0.2 0.2 0.6 0.2 02 03 0.2 0.5 02 0.6 0.2 0.2 0.2 0.2 

.. I. 0",,,nl 10 UftMc.lflfll"'f1"U"""uUn,~~uuu~,,fttlU 

4m R1~1U1,41Uun = RU - RL
 

N/2
 
.. J'

~'"1W"f'flft~u~i1 R1thU1''''1l.LUn .r~u.l 0.2 'Iult1
 

ftttl UUU~~ft~Um~Un1114't1YJnf'fl i1R1~Lt6i 0.2 ~ult1
 

C11 
N 



"1""'~ 11 u.ftlPl..:J'III'lfi'lf'l'l'lSJ\~tl~U"tl..:JU.tJ1JVllMltl1J dtJ..:Jij"ll'lOflfll1ft~fr"", 1JVI~ 1-2 

... • r: "'" ;, ~..l ./ - - ... t1. ~ ~ 
::::~1JurCYCY11J1"'l9l.1J. 1JUuVl 2 ftll1lJOlJl "11J'l'lfll'lM1SJ\f'IftI..:JOfl r.=''lum,.,,0W11 /2551 

"7.. c 

~ 
~ n1lI ..  ~~ft tinldiU,fl (30ta) :;l 

;I 

~ X 

1 2 3 4 5 6 7 8 9 to 11 12 13 ,. 15 16 17 18 19 20 2' 22 23 2' 25 26 27 28 29 30 

1 055060401001-1 ltl&rUlllilU l\'IlUll,J7Tlf 1 0 1 0 0 0 1 , 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0 1 0 1 0 1 1 13 '69 

(J55()6()401002-9 lt1!JY1t1,," 'II'1il,6'u 0 0 0 \ 0 , 1 0 1 1 1 0 0 0 1 0 1 0 0 0 0 1 1 0 0 0 1 0 0 , 12 144 

: D55060401003-7 ltlll~lluflJ lail~lllll'" 0 0 1 0 0 1 0 0 0 0 0 0 0 0 , 1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 7 49 

.. 055060401004-6 U11lMilYillNl! "wlt::l1A3 1 , 0 1 1 0 0 1 0 1 0 0 1 0 1 1 1 0 1 1 0 , , , 0 1 0 1 0 1 18 32' 

E 065060401 ()()6.() U11l~M"tf """'-,,,nmI 0 0 1 , 1 1 0 0 1 1 0 0 1 1 0 1 1 1 1 0 0 0 0 , 1 1 1 1 0 0 17 289 

e 056060401007~ U11l1h~U o{UYIltlUlI 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 1 0 0 0 1 0 1 0 7 49 

056060401008-6 U11lilMimtf Il1Ilr\'n.I~Il'lft 0 1 0 0 0 0 1 1 1 I 1 1 1 0 1 1 1 0 1 , 1 0 1 0 1 0 1 1 1 1 20 ~ 

8 0650El0401009-4 ltllll1liblftll 'WltT1oW 0 1 1 0 0 1 1 1 0 0 1 0 0 1 0 0 0 0 1 I 0 0 0 1 0 1 1 0 1 , 
" 

196 

9 056060401010-2 ltllill1it '~BTli\ 0 0 1 0 0 0 0 0 0 1 0 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 0 1 0 1 7 49 

10 066060401011.Q 1u1fMftI.!I'l~ll' ftriUltUlfl, 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 • 16 

11 056060401012-8 ltlBYlUllnt "'-l\Il!~tmI 0 0 1 , 1 1 0 0 0 0 1 1 1 0 , 1 1 0 0 1 1 1 0 0 0 0 1 0 1 1 16 256 

12 06600040101 J.6 \rltlllll'll'1l1 1I1Btn 0 , 0 0 0 1 0 0 0 0 0 0 0 1 1 0 0 1 1 0 1 1 1 1 1 , 1 0 0 0 13 169 

I~ D56060401014.Q ltlIlll1Tlf1'n;\ !IllWI)l 0 0 1 I 0 1 0 0 1 1 0 0 1 0 1 0 1 1 0 0 0 0 1 0 0 0 , 0 0 1 12 144 

14 06506040101&-9 U1WUt::1fllIl1' Illuo{ui!n 0 , 1 0 0 0 0 0 1 0 0 , 0 1 0 1 1 0 0 0 1 0 0 0 0 0 , 1 1 1 12 144 

1& 055001401017-7 U1Bllhllf U11'l1 0 0 1 1 1 0 0 0 0 0 1 0 0 0 0 , 1 1 0 0 0 0 0 0 0 0 1 1 0 1 10 100 

16 065060401018-6 U1B~f\uf fufYIU 1 0 1 0 0 0 1 0 1 0 0 1 0 0 1 0 0 0 1 0 0 0 1 1 0 1 0 1 0 1 12 144 

~ 



,,,17 055060401020-1 1 50 0 0 0 0 0 0 0 0 0 0 0\.I1Utlnui tnhJr.:.,JJ 250 0 0 0 0 0 0 0 0 0 1 0 00 

(} 1 1 618 055060401021-9 0 I 1 0 0 1 1 360 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0\.I1I1tl'\.I ri~ur\'l 0 0 

,, , I 10 1001~ 055060401022-7 0 1 1 0 0\.I1111tlf~1 I~tllil\.l 1 0 0 0 0 0 0 0 0 1 0 0 1 1 0 0 0 0 00 0 

, , ,, 12ro 055060401023-5 1 0 144\.1111111111", trllTil1'l1lfi\~ 1 1 0 0 1 0 I 0 1 0 0 0 0 0 0 0 00 0 0 0 1 0 1 

Q55060.401024-3ZI 1 1 0 1 0 1 7 49U111,innfl t..~..~ 0 0 0 0 0 1 0 0 0 0 1 0 0 0 0 00 1 0 0 0 0 0 0 

, , 1 6,\.l1UnlMf UMn,,~ 1 9ZZ 055060401025-0 0 0 0 I 1 0 0 1 0 0 1 0 00 1 0 0 0 0 0 0 0 0 0 00 

, , , 1 1 1442$ 056060401026-8 0 1 0 1 0 0 0 0 0 1 0 1 0\.I1l1'f'nwl:f ~\.IYlf 0 0 0 1 1 0 0 1 0 0 0 0 '2 

,, 1 1 152~ 056060401027-6 \.I1l1t1t:::ll'ltl AAftt1 0 1 0 0 0 1 1 0 1 1 1 1 2250 1 1 0 0 0 0 0 0 1 0 0 01 

5 2525 056060401028-4 u1llfllil ~::tll;l 0 1 0 0 0 1 0 0 0 1 0 00 1 0 0 0 1 0 0 0 0 0 0 0 0 0 00 0 

10 1711~11t1;;f1 10 14 12 18 11 275 34719 66 7 18 11 7 9 6 6 6 14 8 7 6 9 6 698 5 8 6 

0,4 0.72 0.680.:36 0.24 0.:36 0.48 0.36 0.24 0.24 0.44 0.40.24 026 0.72 044 0.28 0.24 0.24 O.se O.se 0.32 0.24 0.:36 0.26 0.24 0.240.32 0.2 032P 
0.32q 0.76 0.76 0.64 0.6 0.62 04~ 0.76 0.64 0.7'6 07'6 0.76 0.28 0.56 0.60.72 0.26 O.se 0.72 0.64 0.76 0.66 0.76 0.68 0.44 0.68 0.76 0.64 0.720.6 

pq 0.16:2 0.24 0.1624 0.162 0.162 0.202 0.246 024 0.216 6.30.2 0.20:< 0.23 0.'62 0.162 0.23 0.218 0.16 0.162 O.2m 0.2464 0.2496 0246 0.2176 0.1624 O.ZlO4 0.2016 0.230.202 0.241 0.'624 

... I" ....f11'M.aYl 11 Ll.ft"~""1fl1fl"l1~L'!IflU\.lllfl~ Ll.UUYl"ftflU ~~i)'!I1nflfl1ft"fift~ UYlf! 1-2 ( ,jfl ) 
~ 
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ftii~~, ..!ilum nt1t1~ft'Vlfifl1Villfl~tJ'VlL1tJUl'lflJ.J~'lLflfln'l!JftflU t"'!Jt;rt3lJ1'1 ( Lft1'lNU, 

2528: 284) 

= + M 1 

P - M 1 P 
...I , ... 

~flllfl~I'I:::UUUL~fl!J1Il1nm'1ftfltJnflUm'1L'1!JU (Pre - tese ) 
...I ~ ...= ~flllfl~I'I:::UUUL~fl!J1Il1nm'1ftfltJ,"fl~m'1LmU ( Post - test ) 

P = Pl:::UUUWiJ.JlIfl~;rfl'Vl"'ftfltJ 

rl11lfl~t11J111"'lU~''''1Il1n~1Jlri1 lIl:::ilrl1~'"tl1~ 0 - 2 t''h'''1~,"1flflnJ.J1'lllilfli1J.J1n 
0

ntl1 iifltl1 tJ'Vl LmUPlflJ.J~'l LflflftrU""LnCUorlJ.J11J1'131U 

U'VlUrl1	 M 1 12.12
 

M2 = 25.59
 

P = 30
 

= 25.59 - 12.12 + 25.59 - 12.12 

30 - 12.12 30 

= 0.753 + 0.449 

= 1.202 

"'1~U' = 1.202 ,,~,iUtJ'VlLmUfIlflJ.J~'lLlJlflnl'l!JftflU
 

'lllLnCUorlJ.J11J1'131U 90 I 90 
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LLftl'l,.:m1:Yll'lfttlUUtlft1ii'CUtl'ltltl1Atlm:LL"InLLIl\..:J1Jtl..:JV; (t ~ test ) 

~·tNii"ll1nflf'l1ftlJlfrftl'J UYl~ 1-2
 
., ... .J " n..J


"::::l'lUmCUCU1lJ1,. ':If'l.U. LI'l7'tl..:Jnfl 'U Yl 2 1l11'lft~YlU 1J"~~1t1m,.~mi1 1 / 2551 
..J 
VI ~tl - ft'lfl '-lflmml'lfltl..:J 30 fIt~LLUU '-lfl!'i1..:J ( l:Jfl!'i1..:J ) 

ritlU (X) l'ft..:J (Y ) (Y-X) = 0 o t1nri1ft..:J 2 

1 U1t1~lLtI LLn~;..:Jl'l~..:J 8 27 19 361 

2 U1t1LftUtl ~11J1;i 12 25 13 169 

3 ~ULtlnrU31tij ,mUNf'1 9 22 13 169 

4 U1t1~1'L.lTl1 "111~U1 8 25 17 289 

5 U1t1Ltln;t1 ~::::fltltll'l 15 27 12 144 

6 U1t11l11'llJij ~~"'UYlf 9 27 18 324 
, 

7 U1t1ft~~~1 ftflflUU 19 23 4 16 

8 U1t1t1'nl1 1~Ylfi~..:Jpf 14 28 14 196 

9 U1!J"J";VI!J l'..:J1fi;91,. 13 29 16 256 

10 U1t1ft~"II1t1 (ULLft..:J 8 25 17 289 

11 U1t1~1"111~ 1 LLilu 14 26 12 144 

12 "'offiU1t1fi~"II tI ..lLtltlU~~ 16 28 12 144 

13 U1t1n~1i!)1 ~"'fi..:J 9 20 11 121 

14 U1t1~m1 1J1UU1ULL,"~ 12 24 12 144 

15 u1t11n:ihf ntl..:Jl'ltlU 11 27 16 256 

16 tj1~ ".91, LVliiuYlf ft1t1~ftU~ 15 26 11 121 

17 U1m1L"II1i3 l'~Yltl..:J 14 26 12 144 

206 435 229 3287 
,, .... 

flt1 L'ilfltl 12.12 25.59 
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L: D = 229 L: D 2 = 3287 I N = 17 flIUI 

~D 

t = IN ~ D - ( ~2 D) 2 

N -1 

u:i'fl D;i'fl flI'11)'!WJlnl'h-3'!1'fl-3fl1:;U.UUU.~fl:;~ 

N ;I'fl ~1U'1U (flIU) 

229 

t = J (17 x 3287) - ( 229 ) 2 

17 - 1 

= 229 

14.66 

= 15.62 

"'1nIJl1~1-3 t ~-3iJ df = 16 ~:;l'l1JflI'11)'!L~'flJU 0.05 iJfli1 2.120 ~-3i1'fl~1LtlU'lJl 
I ~ 

~fln u.l'i,h t Ylfll1U')ru'lil = 15.62 ~-3n~1"mfln U.tlfl~1~flm'V1I'l~'fl1J 2 flIi'-3u.lJlnl'i1-3r1U 

L~'fll'" 95 % t1U;)'fl m~L1tJu"'')tJ'JVlL1tJUflI'fl)'!~,)LIJI'fl;;,j,)tJ~'flU ~~nflfll1ftlJlfrftl'l 1JVI~ 1-2 
.,.... .,..: ~ .... 11.!' 
r,iLffi\J).lfll')1).!lLVi).!'!IUlllINL,'fl LI'I 95 % 
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,'30kN 

n. 30.5 Mpa 'U. 35.7 Mpa A. 40 Mpa 

n. 42.4 Mpa 'U. 43.5 Mpa A. 45 Mpa 

.:J. 47.3 Mpa \1. 48.2 Mpa 

1,..,6 ~tl'UAlmll.rtl 3 Ut'll:: 4 

, '" '" ,,,,..I .. ..! '" al..l
U"'.:J"'Hn1::'Utlnnll11~UAB Ull:: Be l'Jroll~tlnu"'1~ B Ut'l::1lfl11::111n1::111~.:JllJ'" 1 

" .
A1A1111l~u9i.:JUlnLUatJlI::"'tl.:J 'lilnu 140 MPa tuuYi.:J..,Hn1::'UtlnLl9i1l::8U 

!J!. "."..1 •
3. 'UU1~lnUH1UUln,n1l1.:J"'lan..,~~'Utl~ dl Atl 

n. 25.2 mm 'U. 25.5 rom A. 26.5 rom 

.:J. 27.2 mm 11. 28 rom 
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.J!' "..1"..1' •
4. 'U1.I19Un1.lNl1.1UUVnal~'fILtln'flq91'Ua~ d2 flO 

n. 12.45 mm 'U. 14.32 mm A. 15.35 mm 

~. 16.52 mm 'I. 17.00 mm 

1'1'f1U 9lo'Ut>l1rmJtG'o 5 Utl:: 6 

.1..1, '" '"	 "" '''' d ...'il1nl1J'fI 2 U'fl~'fI'Nm::'Uann'i:lllill1.ltl'a~a1.l AB Ul:l:: Be Qm"all91an1.l'flt91 B tm::ll 

m'j::lllm::'hA~l'1.1 

n. 65.75 Mpa	 'U. 68.66 Mpa fl. 79.35 Mpa 

~.	 80.25 Mpa 'I. 81.5 Mpa
 

l' ~ d. "", •

6. f11111t"1.I91~~lm'UUl'flt91n~nl:ll~'Ua~U'fI~'fIHm::'Uan Be f1a 

n. 18.1 Mpa 'U. 19.56 Mpa A. 20.76 Mpa 

~. 20.98 Mpa '0. 21.56 Mpa 

l'il'flU 9la'UthflllltG'a 7 

.1. 11' ... .1 d 91 "'; 1 ... .1 ..I 2'Olfll1J'fI 3 fl11.1910 BD 1l'W1.I'fI111.119191tl'1l1U"lla 9ltlll'W1.I'fI 800 mm

135 mm 24() mm 

p 
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.do," ~: ,~ I !if •
7. '\I'Ul~'\ItNUH P CJt~'fIl 1fft'Jl1l1"'U~~tnn 'UTll'U~8 BD 11J'U 50 Mpa fl8 

n. 62.7 leN '\I. 63.3 leN fl. 64.75 kN 

~. 65.23 kN t. 66.36 kN 

"'flU 918'lH~1Cl11J~8 8 Uti::: 9 

UH'\I'Ul~ 20 kN tY8~i'J~8d''Uu'U'J'U8'U m:::';lnutYan B tYan B iju''U~hUUUntll~ 

20 mm 

n. 93.5 Mpa '\1.94.7 Mpa fl. 95.3 Mpa 

~. 96.2 Mpa ,. 97.45 Mpa 

9. ~ :
'\I'Ul~fl'Jl1Jl"'U9I~Uln~~q~ 

1 ~ ~~ I
~V1UtltI'fIn1'U9I8 Be •fl8 

n. - 63.2 Mpa '\I. - 64.4 Mpa ft. - 67.5 Mpa 

~. -68.5 Mpa ,. - 69.3 Mpa 

... ...t", .,!d..r"'l
10. fll'U AB 1l1l1tl 150 kg ll'Ul1f'Un'\l'Ul~ 2 kN m:::"ll'f1'~ A fll'U'U\lm8~'lU ~t1 

tYan~,~ B Utl:::tl1~~ij'\l'Ul~ltf'UN11I'U6ntll~ 10 mm M1flfl'Jl1l1~'U~ln~~'UfrlfJ''Uld''Utl'J~ 
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n. 87.1 Mpa '\I. 88.23 Mpa A. 89.45 Mpa 

~. 90.56 Mpa t. 91.24 Mpa 

I 111..1 ,X"; ~,,,	 '1 ..l.11.	 UH'\IU1AL'rI1 ~1'r1t:: 'D1JlIl'UulAlnuH1U'Wfl'fl~ 20 m.m 'fI~'UUUHU 'fI'Ht'rlllA1111'HUl 

25 mm d'lA1111u~~UH1ufl11,rlU'rI1UUH1QtlUfttJ 350 MN/m 2 (SSO kN) 
n. 546.78 kN '\I. 547.89kN A. 548.3 kN 

~. 549.9 kN t. 550 kN 

1t'rlv"tJml1mll'IYtl 12,13 H'fIt 14 

UNU 1'f1'Ht'a'tJ~UHUQfl~tJl~1~1fJftU~111'H~Ari'1'a'111i1 ~ii'UU1AltfuH1uuvn'fl~ 20 m.m 
" " 

'a'1I~~11UH"111UU1UnU P = 50 kN fl'i::tlfJn1t't;'ft'U'H~Aihri~'a'111i1L,hnu t~'Hl (fl) 

!JI 4 1'" !JI' '1 "'''' !JI4..1A1111U'IULQtJU U"1'H~A ('\I) A1111Ll'lunA1::'H11~UHU 'fI'Htfl'U"1'H~A (A) A11111P1UA~LQ'fI1I 

\l~qA1uUNu1'f1'Htu~'fItllHU (53.! MPa~33.3 MPa~18.!8 MPa) 

12. !JI ... 1 '" 
A1111LPlUL~8U U"1'H~A 

...Atl 

fl. 53.1 Mpa '\I.54.8Mpa A. 55.67 Mpa 

~. 56.23 Mpa t. 57.98 Mpa 

13. A11111~UflA1::'H'h~LLHU 1'f1'H::n'Ui1'H~A AtJ 

n. 31.56Mpa '\I.32.8Mpa A. 33.3 Mpa 

~. 34.89 Mpa t. 91.24 Mpa 

14. !JI 4..1 l' 1 ' '''' A1111LPlUA~LQ'fIfJ\l~qA ULLHU a'HtU"atUHU A8 

n. 14.26 Mpa '\I. 15.65 Mpa A. 16.78 Mpa 

~. 17.24 Mpa t. 18.18 Mpa 
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1",,6 ~t:l1Jthm1JoG't:I 15,16 UU::: 11 

oG't:li'it:lA-IIltJ 

-I I
12.5mm 

n. 162.18 Mpa ". 163.62 Mpa fl. 164.89 Mpa
 

-II. 165.35 Mpa v. 166.1 Mpa
 

16. f11'1Jl~UL6t:1u~-IIqill'urrt;n ~t:I 

n. 100.85 Mpa ". 101.9 Mpa A. 102.32 Mpa
 

-II. 103.46 Mpa v. 104.72 Mpa
 

~ : ~ ~ ~ I ~ 
11. f11'1Jlfi1U~-IIU,muutI~-IIqilllUn1Uill8 A8 

n. 162.18 Mpa ". 163.62 Mpa A. 164.89 Mpa
 

-2. 165.35 Mpa tl. 166.1 Mpa
 

18. uti.ria'~nu1Jihtfu~huu6nulII 12 rom ,h"nt:l:::QijLilfJ1JHa'1J 6061- T6 ldt:luti-ll1a'~;f 

Qmh,..rvill88n~1mlH~-II(p) ~'ltfuNlfJu6nu'-2UilIU-2 0.012 mm H"'''U'ilI"t:I-II P
 

.... ._td= 12 mm p
l(~P--4 .. .. 
6061-T6' , 

1U~8 
n. 20 kN fl. 22 kN". 21 kN 

-II. 23kN v. 24 kN .. 
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".n1''''1J1CU'M,fli'fil1'Jll~tlj1J'Itl4lL\J\J''''.tl\J . .41 __ ..........
 

L'l'fN,)ll'lnt'U'l'l~"T'1~'l UVlYl 1-2 

L p q := 6.32 . L X:= 275 I L X2 := 3,471 

. . 
f'l'lU,)n.lPl'l 52 = NLX 2 - (LX)2

t 

N2 

= 25 x 3,471 _ ( 275 ) 2 

25 x 25 

= 17.84 

~,n 

r tt = n 
1 

l:pq 
- 52n - 1 t 

1 l 
...; .. 

IJ.Jtl r Pltl PI,)'1~ L~tlJUlltl~ LtUUYI fIl~flU~~~UUtt .. • if .... tilN Pltl "'lU')U tllItl~LPl?fl~~tl " .. 
p Pltl i~ft,)Ulltl~~~'l~Uiftl~rl~1 ciU~tli~ft,)UlItl~fIIU~'lQnnufllu 

...... 
V1~~~~ .. ftlft .,..l0-'1""'; .... q fIItl " ,)Ulltl~fdVlVl'l~" Ulltl~U~ 1 ~?fI flit) 1 - P 

52 .. 1JnJ ...; .. ::. ... 
t fIItl fII::: LtUUfII,)'l~ Lt T'1UlItl~LfII?fI~~tlVl~~UU 

LtVlUR'l r 30 6.32tt 
1 

= 30 -1 17.84 = 0.67[ ] 
~ ~J'.- i~

Il~UULtU1JVI"~tlUllUUU ~PI,)'l~L tl~U := 0.67 
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1 " · !JI\l'rlll ~~'UA,mJHI~ 19 un:: 20 

U't1-1J1n'~nn1JQn~-IJi111UH P U't1-1J1n'~1I11 3 m jjn''UFh~'U6nn'-IJ d =30 rom ,j,\nn 

~::~ijlUll1JNn'1J ~'1J~~1ln'ft111JV~'Hq'U E = 73 GPa un::8~1,i1'U;]1CJf~-IJ v = 1/3 

p 

3t1~ 9 

19. d"U't1-1J1n'~V~~~n 7.0 mm 1'Cf'UN1'U~6nn'-IJ\l::'H~~11't1'" 

n. 0.0233 mm ". 0.0322 mm A. 0.0422 mm 

-IJ. 0.0533 mm \l. 0.0622 mm 

20. lln::"'U'~"~-IJllH P \l::li1'Ul't1'" 

n. 118 kN ". 119 kN A. 120 kN 

-IJ. 121 kN \l. 122 kN 

1\l'rl6 ~~'Uthm1J.r~ 21 un:: 22 

l1N'U1J~jjA111J'H'Ul t = 12 rom Qn1J~~~~dn'Uln'li1t1n'llmna1l1n'~-IJ~1~ih'Cf'U~h~6mm 

15 mm m1m::\l'1I"~-IJm,::n,::,jln'Uil'UtJ'U"~-IJUHu1J~~111filA1'1JM'U p = 2.0 MPa 
, ... .. ~ 

UN'U1I~1JA111J1I11 L = 150 rom un::n-d1-IJ b = 60 rom 
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n. 50 Mpa ~. 51 Mpa fl. 52 Mpa 

{I. 53 Mpa '.54 Mpa 

n. 46.5Mpa ~. 47.6Mpa fl. 48.7 Mpa 

{I. 49.3 Mpa '.50.9 Mpa 

h'YI6 9161.Jt';'tl11J~e 23 u~u: 24 

rrafllntifJ1iiL~'\.lH1uu6mm d =12 mm ~eVN1'\.l1~e{lLLH'\.lL'Hgnn~1 'I11tTafllntifJ1L~'\.l 
~I "" ... .. • • • .... "" ...l1J'Hfll'HafJ1J 1ft'1J~~N clrcumscnbed cude tT1'H1U'HflL'HaV1J fit) r = 10 mm fl111J'HU1 t 

~e{l';1rraflLnafJ1d1'\.l 6 rom LLa:aLHR~ P )j1hni1tiu 9.0 kN 

n. 

{I. 

58.4Mpa 

61.3 Mpa 

~. 59.2Mpa 

'.62.4Mpa 

fl. 60.8 Mpa 

24. ~.. "" '{I'H1fl111JL '\.lL~e'\.ll~afJ 

n. 35.1 Mpa 

{I. 38.7 Mpa 

l'Ql'l//" 
... ... ...

~tN'H1rraflLnafJ1 

~. 36.9Mpa 

,. 39.8 Mpa 

fl. 37.3 Mpa 
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h't1v ~ij\Jfhmll;rll 25 lUI::: 26 

m'i9iiju\Jl.JV~"'~UU\h:::nll\Jii\"JfJUNUm~~ijA111l"'Ul 12 mm V~ijdn\JuNUt =
l..,gn	 A~lt1 llNum~(J'1 200 mm ufI:::n1'l~ 150 mm 

~n..-.;,: 't~ ~ ;);-."'~ ~"'JliZ'.:':""'" 

tf:-IYJi.' ,_ .. 'v. ,.;.. ~,~, ' 

£;y~ .I!.·H1;l,.~;t"';'h,* "7~ , • 

Section x-x 

lt1~ 11 

25. '1~""fl111l1A;(J~lQijU1Q~(J r aver 1UUNUm~ d'lUH P =15 kN UfI:::ll11~afl''\Iij~ 
... ... ..I 

fl111l1fl'i(J~lQijU1QfI(J G == 830 kPa 

fl. 0.301 '\I. 0.456 fl. 0.563
 

~. 0.678 'I. 0.793
 

26.	 \l~""A111lUll';U,r m'ilfl~ijU~9111lUU1UijU 0 'i:::"'1~lLHUUijnti\JllNU1u 

fl. 1.83 mm. '\I.2.74m.m. fl. 3.61 m.m. 

~. 4.79 m.m. 'I. 5.45 m.m. 

I .. ... I 1 II: ... 1 " .. d ... AI 1 II~ ...27.	 't1 ij ij::: ~1l1 U(Jll 't11 orfll (JUIl1(J UL fl 'i ij~ lJULfi f1~~llJ fil fI ij ij f111\J\J ..,,, lU't11UUH ij A 

.1!' '" ... ~ ..I
LnUH1UU(Jnfll~m(JUijfl'\lij~'t1ij d = 25 mm UfI:::fl111l"'Ul'\1ij~HU~ t = 2.5 mm A111lLl'IU't1 

'~flfllmh..,i'\Jij:::~iku(Jll (Ty =270 MPa UfI:::fl111lL~Uq~tl~ (Til. =310 MPa \l~'H1UHn~ 

~(Jij1l1..rlii~'ii\' Pal/I)w d'lu-Wm9lij{"ij~A111ltJflijAtl(J"ij~fl1'1l1~U~'~flfl,mLfI:::A111l1~uq~q'~ 

LijU 4 UfI::: 5 
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.~'I111lHnA~U81Jl1flnA'~ PalJuw 

fl111JU{'\.rq~qAlrJ'U 4 Uo:: 5 

n. 9 kN 'II. 10kN fl. 11 kN
 

~. 12kN •. 13 kN
 

28. fll'U~11JU'U1'U8'U AB 'I1111iAltJal'l1~U1Jllfl::U112.4 m Qm8~i'1J~1Ufll'Uil CD ~l 
: ~I 11	 '" ... 11 '" ... ..I ... .1! "I

fll'U flllJ1 ::n81J1Il1Ufll'Ull1J'U lUHf)'U ~H'A C UAIIl1U'll't'lmnaU1f11Jll1'UFnu'UunOH 

: I '" ~ l' 1'4..1
d =16 mm 1::U::~11JU'U1~~1:::'I11H'A~8~11J A uo:: D llJ'U 0.9 m \J1f1111Jl1'l'UlUf)'UfI 

Uf)1Jl,rlnA'~'U'll'amnaU1lrJ'U 90 MPa UfI::UH P ~m:::';l~'A B lrJ'Ul'rhh 

--o!---1.2 m----,./ 
..... ·~l'· B 

p 

D 

r't-. c 

. . 
SInrtCD 

lt1~ 14 

n. 9.7 kN 'II. 10.9kN fl. 11.5 kN
 

~. 12.7 kN ~'1. 13.2 kN
 

19f16 ~f)1Jfh011J~f) 29 uo::: 30 

ft'1'Ul'I1~nn~11l1116 mm ldf)jjUHR~'II'U1A 8 kN ';ll,mAf)f)n 1 mm nl'l1'UAl,r 

E =200 GPa 9~'I11 

.1!' " ..1"..1 1! "jI29. m'UN1~.wnfl~fllonflqA'IIf)~Tl1'Ul'110nnrtl 

n.	 9 mm. '11.10 m.m. fl. 11 m.m. 

~.	 12 m.m. 9. 13 m.m.
 
1': ..1 ... .1


30. f11l1ll1'l'U~~UlnfllnA'II'U 

n. 125_Mpa 'II. 126 Mpa fl. 127 Mpa 

~. 128 Mpa 9. 129 Mpa 
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L'lfl!JLLUUYl"~!lULftN'J'!I1 

r~ 
nflPl1~1JI7')~~ 

.J 
UY1Y1 1-2 

1. 11 2. n 3. n 4. -3 5. 'ill 

6. n 7. n 8. 11 9. 11 10. n 

11. 'ill 12. n 13. PI 14. 'ill 15. 'ill 

16. 11 17. 'ill 18. 'ill 19. n 20. PI 

21.n 22. 'ill 23. -3 24. 'ill 25. n 

26.f'I 27. f'I 28. 11 29. n 30. n 
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1.	 mtlu.tl~'II'8'.1'!11 04-212-202 nDt11t:rfliit:rt) 1 

Meehanles ofMaterials 1 

2. t11l1,""!I~1I1	 nq~..Pi'!l1;l'V'nr-3Ku \olflnf3~n11CJJCJJ1iiPl'lnfnJPl1ft~fUN~"l 
• ... aI 

3. ~.r\J"!I~'!I1	 mllln11~m~nVl 1 oD'Uih, 2 

4.	 ;f'UJ1'U 

5.	 L'.1tl1ftn'Wl 126 fIl1uLffi~flt1~ 15 itl~1\f Vl~M'n 3 fl1U tl~Uii - fl1U,jtl 

itl~1\f u.fl::un~nM'1"'::~tl-31.'L'lfl1~nM'1,Jf'U1Il'i'1'Utlm'lfl16 .t'lU-J-3 

,jt1itl~1\f 

6. 41'U'.1'U'MU'.1!1ii"	 3 \ol\h!ln~ 

7.	 4I"JJ"'M1I1!1'M!I~'!I1 1. L~f11."'\olflnn1111l'l1~ull'UU.fl::fll'l1~Lflm~ fl'l1~i~~'Utf1::\ol~1.:J 

1'l'l1~ L,Jf'U U.fl::fll'l1~ Lfllm~ 

2.	 L;f11."'\olflnn111'l'l1~ L;)'U~ Ln~"'1 n~N\ollJil f11'!l'U::€~fll'l1~~'UU.ft:: 

n11L~tl~,jt1 n11ti~~111tl.:JLVifl1~'U U.ft::LVifl1nft1.:J 

3.	 L111."'\olflnn11n11L;JfJ'U1"tl::u.nmUN L~tl'U U.fl::U-J~'U,r~lJl 

4.	 L~h''''\olflnn11n11~1'U'lN\ol1flh''''l1~L,Jf'Ufl'' U.fl::fll'l1~LA''UL1itl'U 
'I. ... t • ~ , aI - .l' 'I ~ 'I~" 
~'Ufll1'U Vi'ltl~Vl-3n11\ol111l11::fJ::~n.:JVlLn"'!I'U~'U"'1'U~"fJ ~'1I'ltit1'U 1 

8.	 fi1'8hJ1!1'M!I~'!I1 ~nM'1 Lr{!I'lnUfll'l1~ ull'UUfl::IIl'l1~ Lfllm~ fll'l1~i~~'Utfr.:\ol~1-31'l'l1~LA''U 

Uft::fll11~ Lfll1tJ ~ fll'l1~ L,Jf'U~ Ln""'1 n~n.I\ollJil m'!l'U::€"'fll'l1~1Il'UU.fl::n11L~'£l~,jtln11ti,,~'l 

'!I'£l-3LVifl1~'U LLfl::L....fl1nfl'l.:J n11L;JtJ'U1"'tl::unmUN L~t1'U Ufl::U-J~'U,ri" n11f1i1'U'ln.l\ol1flh 

k	 ~ ... ... 'I ... t I ~ I aI - .l' 'I ~ 'I.... 
fll'l1~LI'l'U"'''' U.fl::fll'l1~ Lfl'UL~tl'U ~'Ufll1'U ....'ltl~Vl.:Jn11\ol11'l1r.:fJ:: ~n-3Vl LnlJlll'U ~'U1'l1'U ~lJlfJ ~'!l _.. 
'ltitl'U 1 
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UYll'l1L'U'UL'ltN 

~~t'fl 1 mhnh
 

t'UiJ",1I'U~'U"1'U1I'fl-3n'l~u'l'Un1'CJilJtt'U~lJt~1'\.m,,~t'UtI'l~LYlPlLYlfj
'11"ffi~1-3t1'~LYlPI 

iln1mliJ'U1t'U1f1'Ut)fIl~Lrr4'fl-34'n, A'U n~u'l'Un1'CJilJtiln11U1LYlfllL'ULfl!1t'\.4~1 ~1fll,)U"~'~UU 

m'CJfllJl ilm,.;lm~niiLfll'11~'Ii'fl-3f'1n1,.t'U,.~UU L~'flL~~CJflCJfllJt ~'fln1"fIl'fl'U~vi1'U~'!I~ ~fIl'Ut"l 
... .... ~ ..l.., '" "r., • '11.1': PI..r ...l..t: - ...... ....;.

'\.41'fl'UnP'ln~Y1n1fl-3"'~~l'ln.J'!I~IJI'fl. 1..1 Lu'UL'U'fl'\.41LntJ')rltJ'l1l1nflPl1ftlJl1'lfllt'l ~TI-3'\.4~l'l 2 UYI• 
LLfl~1Jl LLU-3 Ld'fl'\.41 LtI'UUYl1 L~'flPl'l1~ft~t'l'l r1t'Um,.~'U LLfl~lJl'fl'Uvhll!T-3il LLUUYlflft'flUt~ 

Y1t'lfll'flUVhlf'lfj 

UYI~ 1 LL'U');jt'l1l'fl-31'l')1~ L"''ULLfl~fIl'l1~LfII1tJlJl 

- m'fIl~~flll'£l-3t)lJltl~LtI~lI'ULLtlfl-3L1f (Equilibrium of a Defonnable Body) 

.!" .. ... .. 
- fll'l1~ LP'l'ULll'fl'ULLfl~fIl'l1~LfIl'1lllJl Lll'fl'U 

- fll'l1~LIl'U~fj'fl~t~ 
..l ....
 

2 UYIYI 2 n1lY1t'lfll'flU'lfllt'l•
 

" ...- LLCJ'Ufl1V'lfll')1~ LfIl'ULll'fl'U 

- fll')1~tllJl'\.4~'UL~-3L«'U 

LLUUYlt'l fIl'flU 
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um~mntitJL~" Yuiftiimm"""r.:w'lf "w::i5Mnm.l"'ftPlf.,.. ..
 

4)U" 28 J.lqu,fJU 2551 

,.... m'ftU'lLtl~'UL~",,-nUi5(UlrINO'lM.wO'l"'mLLft:\lf,t1ni~lm"\JYIL1tN"li12551 

n7:~J.lfi'lu"'.""''''~Ltl~ 1it,..Uf'5'u \1'ni5.,lutlllNmM"'Il n,,,,f1-1LLft:"" 

t1nftMtm'ttmLm\UllflJ.lWlllltlf., i12551 ~'lA' M~·bY.rlLw,rnn(Ulu'trINn'l' "nmfwLLft::l4, 

tl,::ftMm"1JYlm.'Ufltla.Ml&lltlmfJttt!u ~"M"~~tI~m"n1JL~tlL"i-t 2" 
• ~ ~ EJ:' .... ~ .. ~:'! ~ 'l_!' ~ 

lU'I LUtl-1'" n·ru,n""'."1"~.'l 1 J.lun" nWl.'t,~".,nnJ.I Lilli 'tl-tnftwSolftn""nti'lIW"tlU,, 
nf:UJ.l;;-tLt'Utlii"'fN'Ltl~uuLdfl,..,lun,m;S(fJ ~P1",M~tJ.Itl'lO'l"n1JL4tJL"ft-t 2 LOU 

L4'Nn"fIl'ftPli'rt'l uml1-2· ;-tLdtl""~Ltl~fJUn7::~J.lLi1Ufl,..,,!i{.tlU~iJfIl'J'J.lf\'ULdtl""Li'J'U 

fl!h-ti\ LLft:'Un'lM' LU'Un'l ,;j(!li3iUPlflU'Un'l'~' LOu~,ui5.ftJlIi'-1 1 L,..i2tlU~J.lu.htlifJU 

(cl'~fJ",.,,~,':!ftlnLtI;' i5Y,..Wi'U) 

q'KfJ 
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