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ABSTRACT

The purposes of this study were to compare the science learning
achievement of two science teaching approaches: the minicourse package and the
traditional approach based on The IPST teachers handbook. The criterion variables
were the science learning achievement and the achievement in science calculation.
Subjects were NIathayomsuksa Three students in schools under the Educational
OppOltunity Extension Project in Bwiram.

This research was an experimental study under Randomized the Post-test
Only Control Group Design. The sample comprised 60 Mathayornsuksa Three
students of Baan kokeyang Schoo~ Amphoe Nangrong, Buriram. They were
randomly selected from a group of students who were taking the Science 305
course during Semester one of the 1995 academic year. The sample was randomly
assigned to two groups each of which comprised 30 studento;. One group was
randomly selected to be the experimental ; and the other, the control group.

Prior the experiment, both the experimental and the control groups
were administered the test of basic knowledge on science. Analysis of test results
showed that the two groups were not significantly different, at the .05 leve~ on
the basic knowledge of science. After the pre-test, the experimental group studied
the minicoW'se teaching package while the control group was taught with the
traditional method based on IPST teachers handbook.

The minicourse teaching package, which was the instructional media
for the experimental group, was developed by the researcher effectiveness index
(E1fE2) was 87.05/84.62. The instrument for data collection was the science
learning achievement test, with the reliability of 0.79. The statistical procedured
employed for testing the difference between the mean achievement scores of
two groups was the t-test.

Results showed that the experimental group significantly outpertonned
the control group on both the science learning achievement and science
calculation achievement, at the 0.05 level.

Key words : Learning Achievement, Science learning achievement in
caiculalion, Minicourse, The lPST teachers handbook.
Schools under TIle Educational Opportunity Extension Project.
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"jj tJ'ltJlra fl'l~Yl'l~ fl'l5'~flrt'1'll'El~~'lUfl~'1'Wflru:;n5'5'~fl'l5'fl'l5'lh:;f:l~~fl~'1LLiA~".ll'lWI (~tJ".ll.l ~~U
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, ,"" 1- I .;/ .w,'YI'Ju ~'Ei 1J),U1\.2534

,
"".'"".1 • '1i1_"'''' ••.••.••••.. c1 iI cI "'.1 ,.

('iltltl1.J~tl1JN 'l"U'l.2533l m~v'(FI~~L1Jv'~"D'1tl'lFitlYl't.mL~tJv'YlnFlv,"~f;l'Ei'lL1tJv'~1.J(il1~~~ 3 FI'11.J, ,
f;l~'a(il~~n~ln~ 3 tJ m~~v''1LLtltl~tJV.LL~~~iJ'aFlt~''D'11YltJ'1fl11~f;lfil~u')tJ\j'1v.~ftl !J~I"ll'a1J

'" dI ••• ,<> <> ! 'i' 'i' <>I d '11'"" •
L~tJL~~1::::FI'El ~m1JU~.:JL~~~m~~'El'UfJYltJ1fl1'1~f;l.U.~::::LYlFl~v'~'CltJ(~~'JYl.) 'll'l ~[Pl'"l(ilYl'1LL1J'l.J

,... j I

L1tJv'LL~~fi;j'EiFI~~"D1~YltJ1f'l1~ f;l~v'1 ii'lULN (1tJv'Y\iln1~~'Eiv'1v'~~I'l1J,jfitJ~;lm~ni1~tl~~LYlP'1
" "•• ,~- _ ~' .:t ., J' 'i' •• ~

LLtJ1JL~tJ'ULL~~~4-l'af'lt,)'Il'1,)'YItJ'1fl1'1~j;jd'm~'1Uy;~U'1'1lU~~tJtJ(ilLLU')m~~'aULL1J1J~1JL~'1~~'1

FlfJ'1~i (Inquiry) ~'ln~::::1J'Jum~~tJ'Um~~'Elv'1J~::::n'a1J~'JtJiv,f;l'aul~'1J3 iUf;l'aU ~'am~

'alhh1tJif t1j~'1ri'av'm~Yl(FI~'a\l m~1m~(FI~'a\l LL~~m1'aJ)tl'J'1tJ~~tleJ~W~'\1m~Yll'l~'a\l

u'an"1f1fi 4'1U\I Y;rltJU.~4-lLL'1l(2524: 71) f1~'1,)~'1 "LLU')~(il~~'1~t1jlUf1'1~~'aU~'YItJ'1fl1'1~f;lf

dI " ••• <> f J ~I .1 'I"'" <>I 'I" .<1\ J dI 'lf'l'am1Lv'UYln'15'::::n~::::1J'Jun1rtl1.,'jfJYltJ1f'i"l~f;l1L"fl'ar./nr./'U~~um~u~"l1L1.JULf'l~'a.,'j~'a~'Um~LL~'J.,'j
,.,

~11'1l~1~iYl1\1~YltJ"lP'1'1~f;lflJi'a1tl ~\IU'U1'Un'W~'aU~YltJ'111l\1~f;l~'l Ul'a'lLilu1~~(1tJu1111;h~n~~

f1~~1J')'Uf111Yl'1'l~YltJ'1jl1\"l~f;lflUf1'1'J'~1JL~"l~~'1l"l,)1lJi[;j1\11" LLu')m'J'~'au "'ln~1'J LijV.n11

2J.,'j~~'U1Vlm~t::::n~::::1J'J'Um~Yl"l.,'j~YltJ"lfll1~(;lf L~'a1~liLjtJuilf'lfJ1~~1~1~rt 1'Uf1'1~~~m'fifn I'WI, ,,'~
LL~~m~LL~'"J'lFl~1~foi1n~'lLL~l'lli'a~lJ1~'al'lti\lf'l'J'1~L,jU~iJL~l'leJ~~(FIL{jUrm,ju LLnifr~~'1dj'U

f;l14-l~~f1f1'11'1lra\l~~n~In'J' ~"D11'Y1tJ'1f!11~f;l~\l LijV.~"D'1~UJ1U~ilFl,)'14-l~'1~t1jfJraf1'1'J'~~U'1
,

• '" 'l ".oj ",.oj ". I
m~'l 1"\ V,~~~f'lN~n'15'N::::YlL~~"l::::~~;t'1~f'lfJ'1~;t'a'lm~"iI'El.,'jlJ~:::LYlfll,

" '"
Vl"J11,j ~1'E)l'J'\I~tJuY\iif1'1'J'~'E)u'J'~"1J,jDtJlJ~f1~luif."D'u ,j'J'~~1JifqJ~'1Vl\lluli'1u~NJl'1Y;

m ~~n'15''1LL~~if'Y~'1~"lv'm~~'a'U"iltNf'lt if t1jWl;1"nfi1fJ'a'1'"lL{jv'c.J~f1~:::Yl'l.J~'1'"l1nm~"iI"l(11-

LLr'1~v''Ei1f11'1'J'~C11v'~llfl1~'1n'J''3'~~~1Jmn! 'fiuLrt'a\l~1"1nm'J''1ltJ1tJLN ~tJu'at.h\l~'Jl'lL~<"JLL~~

f1'1'J'Ltl~tJULLtI~N~~f1~j;j'J'1~~"\l11if1~'1,)lJ1LL«"J'"l1f1f1'1'J'~f1~~4'tJ ~'a\lf111~f1~'Y'l~~f1'J"J'~f1'1'J'

'"
~tJum~~'av'1'U~\~~tl~fitJ~~f1'ls'1 (;l'E)U~'U'IJ'a"~~f1~;t~,jfitl~~n~ ;t'a'UUl'U'1YlfiMf1~'1"l12521

"11~~n'Ei~?~tJf1i'J';ln~n'J'~?"l11m'J'(2523: 21) Ll'ltJm1i\lLf1l'lm~L1t.Jv'm'J'~~'U"'1nmh.J~<"J~!i1\1,
15 4'\l~.r~I 'Y'l1J~1"tlq~n~~4-lf1'1'J'~tJum'J'~'E)UbJLll~tJULL1Ja~1,j"1mll4-l ~tU~1~fi~'aUu.tll.J

~Vlf'l~L{j'UflIv'~f1~1'l LlFltll;nfi'l.J~~tl'1tJ~1~'Elfi'l.J1tJL{jU~<"J'U'l~niL~~:::lU~Jl1'l'~il'J'l1JFl1~'J'U1~ni~ ~ .~ ~.~
-(\ ••.•• 1 d ••... a. ~ ~ !.I ~ Q. iI •.••

~l'ltJ~'U"tl1~'J'~~1J1J1:;tl~P'1n~tJ'l~'aU'Ji'ltl'1P'11rllJ1~ \~tJm'J'~'UV,Lv''a~11''D1 "111~f11~L'UUYln~:;



it.J 0 •.•• d dJ !.ij J d I rd r
~'\.nm.~'ElVl1':1"ll1m ~~~'f;~~I1Im,Yln~'l~4-J(1j Vl~'El~'l.j'1..m1~'l.J~~tI1tJ 'll'l~~'l.Jn~rumtJ'l"ll'El~n ~~'C\:::

n~:::~nuil11J~:::nfJ'l.JniJ~~'Elflt'!l'fJ'l ~~(Wl. ~ri1~'U ~1'U':1'U'!IfJ~t!f1~tJ<wl~~~~1 n~'Ufltn'W

iIl14.J1~Cl~~:::'Elfi'l.J~EJ1~unL1EJ'ULnL9l fl':l'l4.JL-ih1~'l";s-'ElLn111LL'U'dfl':1'l~~ 111~~::LLff,jcyVl1Vl1'El91'iJ1J

fli1Cl1~~1"i 1~'a~h"*.~~,,t~m'Ui'i1:;'ari1"~\l1~~'El""lI'El"m1~1'l..mU~"Lij'ULf"l1'a"~'a1'Um1

~@"ILLfft~Y1tfD'1JVl'l~"N1 LL~:::~'In.:J'I'U'3~tJ'!I'El.:JY1~~'U€Lt9I"Il~fl1Ji12531: 186) Yi'l.J~'Ic.J~
.., £ ~ Cl Q ~ ",.ell •.• 4;"1\ •..~~GYlfiVi'1'1n1~L~EJ'U':l"1l1':lViEJ1fl\1~91~""'El'l'UnL~EJw..tfiEJ4.Jfl\n~191'iJ'UIWWL'WL~91n~'l LVi~4.J"''l'\..lfil~EJ'l

'El~1'ULnru")~1 L,]'Un'W ~\l~dj'Uc.J~~1~1n fl'j1~~1~11(l1 'Wm1~1'W'Jru L"'11~L~'El"'1~"ll1~Vitl1-

fI\'I~(;}flt,~:::t9T1JiwrDEJ~~n~il~ 3 tl'l~~'I~CU'll1l1~",'()n~ (;}~'!I'El\lVlU~~'ElLL1J1J~tJ'Wij"Il'l'3'Y1tJ'I-
••• I •••

fl\'I~91fiwJfiEJ4.J~n~tlVl3 L~~ 5 - 6 (n~4.J~"1l'ltl1~2535: 10) "'1J~'l~1~:;~'iJ'HU'iJW1LL~::~'IEJ

e/ .1" e/. 11 •• ~X!lJ' 'l!lJ "' d:
~:::L'ElU'" (;}1~''''1.l':::~\lf'l~~~m1f'l1'U')tU'YI1-:! 1'11'U,)YltI1f"11~Ind L1J'El-:!1n'U ~-:!c.J~bVlc.J~~~~YljjYl1-:!

m~~u'U'!I'El,:nrn~EJ'U'El~1'ULf1CU"~'I~~u6Lm.J:::1J~:::~Yli(2534: 13 - 15)1"'iffl'j'l~~~L~'U~'I

un L1uw~:::il,r;)'fl 'iJ'W4.J1n1'W~'El'ln11LLfl1JqJWlL~YlEl~'I'U,)ru~'l(OJt21n~:;,j1:::~1J'l1cy",'lL~~'tl~1~:::

I '1 d •.. ~ .J",Q '1 Q.. ~ J' a
~'tl'W 'Eltl1\l~1~'l"'oo.J'U1YI\l"t'l~'tl'U1"'~f'l'j1~~1~11Cl b'Um~f'lI1lf'l'l'U':iru"lJ'UY~'Ufi1'UnIn1~Lu~inf,ll..,
iJ c.J~~~qY1iYl'l'lfl1~~EJ'U"1'Ufl1~LLnt~Y1cl'1"11'U'JCU~1 n~")Lnru"rl~n1,..n.~111

1ill1n~f11Yi,j cyVl1tl11~'iJ'Ut9T'ln~1':l ~.:J,j~'Inn~ 'I c.J~~4.JGVi'iY1'Nn11WEJ'U"l!'iJ'lUnWEJ'U

'tl~1'U1:;~1l~b,h.hYl'f)1~ L~'U1;;~1n m1,j,:;Uj'Uc.J~~~ ~'Yli"Yl1'lm1WU'U"lJ'El\lUn~EJ'U ;\ln~-
...

~"ll,,)tl1~ n1:;Yl~'j.:J~fl~fif11~ (2526) 1~~1m~91~'J~~'El'l.JflN.1'1Y'l"JJ'El.:Jun~tJ'WiwrDEJ~~n~-
I ' ••

tJYi 3 Vl'),j~:::LYlfl\Ylll~'1.c.J~~4-J~YlfiYl'l.:im1~m~~"1l'lY'l~'I'W1~tJ~.:in~1~"1l'1f1'l~lViEJ ~'lf'l4.J~m~t1

FlcU1111"l1~I11fL~~:;~YlU1f"11~I11f t~EJL'tlYl1:::~~1~'Ylmf"l1~l11fl~Fil L'tl~Uf1:;LL'U'U~111L1J'W1'ElU~:;"Jj'El\l

Fl:::LL'U'WL~~~1~~ ~ ~.:Jf'l'J~~.,:::l~f1Jm~,jflJ,jt~ '1CWl1Yilif~'I n~~~1 LL~:::1ill1n~'IEJ.:J1'U"ll'El~n'a~

~~EJm1~m~1 1~tJ1j1"1l1 L~~h:rtJ(2530: 85) 1~~n~LllitJ1JLV\EJllVln~::;n~::;1J')'Um~Vi1'l~ViEJ1-
I; " ;,.,

f"l1~Inf"ll'El\lUn~EJ'UiwrjjU~~ n~1JYl 3 VI~EJ'U1'UL~~~EJ~jJEJ~~ n~'lYl~~1JLLllllm~~ ",i'W~u'U
"'; I

LL~:::LLr.Jt~m~~tJ'ULLl1ln ~'I\l n'WYl'l.J~'it!n~EJ'Ui~DEJ~~n~ilY\ 3 tt9IEJ~'"J'U~'J~iJfl:::LL'U'UL'U~tJ~'I'U
,

~n~:;n ~::'lJ~'Um1Yl'l.:J~VitJ1fl\1~Inf~1n~1 ~'iJEJ~:;50 "Jl'El.:Jf'l:;LL'W'ULWt4.JLL~:::1ill1ntl'I~,j ~:::~'Ur.J~
r ~,

"Q, cI •..• .cW ••••.•• d ~Ici • .., . I d •.•.•.••
~~~'YljJYl1~m~L1EJ'U"ll'El~'Wm~u'W"ll~jjU~f"In~11lYl 3 "ll'El~~1'Wfl,n'Un'15'1l1~fi~1"ln~1~\lVl'J~l

.cW_ ~ #\.-.It •• .J . ..,l ~.~ 4 r _...w ..;
1J~~~EJ L'l.~lJf11~l"ln~'I2536 LL~:::2537 'Jj'lY/lJ'J1Vl1:::LL'U'U'6'I'"J'U'WLlJ'U'"JY1tJ"W\'i~(;1~'Wm~EJ~

; 1i

Lll'UL;'Pi~''El\l~1J.:J~111."D'1JVi'l"ll'El'ln'l~~tJ'Un ,,)~~'El'l.~'3YlU1-
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!-' I 1

V • "' V ""., • I"' I "I Vd& "" .or ~,'" Qd Q .,jf11tli.lf11i.l""1~jJi.lrn'el~Lt1I~jJn1n.J~jJ'lJ~'l~Vi~"JJi.lf11~LmL"1l1.JqjVi1~~mn:iLt1Itl11Jm4-Jtl1r'l'1~~mi.l;'1
, >-

'4fl~1 fl~ i~(?l'41,jMcl 1~L~tl'l'tltl LL~~llfltljJ~4-Jflt~Yltl1;"11~~f1~iJ1,j~~?'YlZf11Vi1i.lf11?'~tli.l~'U

Lili.l~fif1'l~~"';11~Enil m~'1~ti;r'e)~1n@ll\.l~1'U\ljJ1J~~4Jln.lL~~~fl'Jl4JLfltl~i.l~tl\lM~""::l~fi~'e)'U
\l

, " I
Q d , .., •... .::.d ..iI'1 ~"f e;d ClII ~

LL'lJjJLl1l4-J'll~~~t1I'Jn~1Jltl4J1nm1 t1I~'Ui.l?1Jf111l,J,ill,'ll'lJqjVi1Yl4Jfl'J14JLVi4-J1:;~4-J~L'l'l~4Jfl?14JLjJi.l

l1J'tJi ~tl fl1~,:j1\~i ~M~4-JLL~:;LYlfllu1~~Yl1\Jfl1~~ m:n 4-J11rl\.lfl1~~ (?1f11~wtlufl1~~m~L~tlL~~

.1 •••• 'I" J'
1.J~:;~Ylfii11V~I,Vi~\l~'U

ui f1lnn4-JYl1'lm 1~ n~1 ~1l1~u1"'1LL~:;1l1"'1:~1~1~nLLn,jqjVi11i.lm1L~ufl11~tl'U
,

~"ll1~Yltl1;"11~~fl~'Ui ~fl~~t.Jmi\Jn~tl '111fl1~~tl'UiJufl'e)f~ (Minicourse) ;\J~ ~U14-J1""1fl

LYliOlt'Ut~tl'Vl'Nf1'l~~n,!;,11@lm~n'llUJLtl'e)f(Rex Meyer 1978: 1 - 2) l,J,"'\l~'Utf~~U14-JVi1~Yltl1-

t\'mUJf51fl1tl1(Macquarie University) 1J1:LYlflltltl~Lf1l1L~tlLll'U~mi\l~1,;rfl11\1~l1lf1ltl11flUtl\l

t;itl~\JL~11~111tl Mi'e)\JLU-1ri'JLL~:;1Ilf11;tl4-J~ujtl'Uf1~111"'e)u1\1Yl'UY;YlU1111Lfl1'Jt\'f1~n! fj;)'U~"lli
"

'Il' ' , •••• f."\ .J ••• ~I" I ••••• '"(2526: 113) I,l1ln~1'J'J1"ll1Pifl1~fltl~'Ufl'e)·J'~Ll.J'U"ll@l'Vl~fl1~j;.,lf1Y1f1,!;,:;1J~:;~1Jf1'Wn.l"lltl\lr;JL~J'U

" "LL~:;fl14-J11n'ii'1'U1tlfl'J1~~:t1I1fl1~Yl\l~~tl'Ul,J,~:~fltlU'flti1\1~111i'Uf1ltl'U tit\'n~n.l:dj'U-r. ~fl11
\l \l ,

.J ""'- •.. lot t , ~.
fl'e)'UYlflU'e)\1fl'J1t.Jf11'e)\Jfl1~"ll'e)\JCJL~tlUl,J,~:;"'I11fl4-J\l~N1Ufw;n'e)\J 1"llL'J~1flU 1 ~tlU1ULLIMl:;LU'e)Vi1

,
., .••1 ~., 4d1 A ""t .::'4 ' •• I t.r '1 tI., cl GI:

'Jf;lq1.J1:;~.:Jfl"ll1PiL"'IU 4.J~tll,J,~:;n""n~14-J"'~1tll.J~:;U'lYln~f11~~l,J,f1l~:;1.J~:;lJ1Y1LUU l,".'UnL~tl'UL11\.l

"
iWjU!ln~1\l"1l'fl\Jf11~(ffi\.lf111~'flU ,rn ~tlUfl14-J11ni'J4-Jii'"lf1~ 1;}'flU1\ln~1\l'lJ'J1\l ~\l-.!\.lfl1~~tl'U

ll':ltl'lll1ln1~fl'e)'UiJilfl'e)f~.,:;~'lL~1':.J1~unWtlu"rl')tlL"'~'e)~'lnULL~:;nu dj\ml~1Jll ~,:j1~l.~:;~Wl'i~
" " "

n"'ln~1~YJntlEh"~'e).:Jf1lNf1114.JL~~1~n1".'U~'lii~1".ftJ'ilvitl ""1;il,J,~\l(2527: 110) l~nfh~~1

~~ f11nltl'lJ.iJu~'flf~,btll,J,n,j qj~1 f111~m.\f111fl'flU'lJtl\lfl1tLL~::;-.!f1L1tl\.l LVirl:;1\.l~~f111fltl\.l

i1\J.~'e)f~'!'Ulh:;f1'e)tlll':ltl'~I*~~1tl~iI1IL"U n'"ln~~:.Jflt n"'lM~Un~U L~'e)~1 ~'e) Ltlnfll~
•• , I

tJ1:::f1tlUf111tJ@lJ:.l~l~M11 LVitl.:Jl,J,fifl1t~n,!;,1iuf;ltl\.ll,J,~::;Lf1l1EJ~~t;i1.:J1 {;l14-JY\n1"'u~ u~~

':iillPl1 ~1~1 (2528: 65) lKl~if'e)~~~1 "~f11~~tluijUf51tlf~fll~11C1~11\ltJ1::;~Y1fiJl1Vif11~

~tl'Uf11"fltlU lM~~~\l LVi~I::;';111,,"i~~tlULn111f11~~tlui'"l'1f1f11~~tlULll'U~')tlf1~4-JLL~:;11tl'4fl fl~

QI~ •.•1.J Q ft.d., •... ",d oJ d It ••. Q oJ

4-Jl,tlf11~LL~f1Ll..J~EJ\.lI"\'J14-Jfl~L".U'll'lf1\.lLL~:;fl'U J:.lL1tl~I"\'JI4-J'VNVitll,~fl11fl~n~14.Jf11~L~tl""'~1EJ
\l

.1 ••• <!l dI ••. <Ii ••• ., •••

t1.Jl,J,jJ'lJl,J,~::;~f51?I4-Jm::;f11tl1tl5'U!JJtli1~1'lJJ:.l~f111L1tl'UYI'UYl"
>-

Ut)fl'"l1nmM\jfl1~~ ~u1ui (;1fl~~:.JYl1\ln1~~fl'!;'1~L~\lt)1L~tlU

(APEID 1982', 6 - 11) 1~L~\.l'fl~~'f111~'flWJ~fl'flf~ ~tJ~~n'e)1J~'dEJn~f1S1~~1\l1 ~\iLtl\.l

"a , , ••• v d •••••• I 1'.or ~
fl'"ln1~dJtltltl LLI1l'l'l::;n""fl~1~~~1\l~Uf1114-J'J1Jni1~::;'lJjJ(System Approachs) 1.J~::;ntljJ19i?tl'lJ~~tl

~~~ - m~1J?~nl1bbf1~wf1w~lfl (Input· Process· Output) ~D~n1~u~,~anYlq~Drn~~m~~
"1I'tl\l f1 ~~V>I ~ ~ 1l~~4JUm-J (Behavioral 111eoryi
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'l I '1 di' ••.••••• If' 'It.-I} ••
~1..l'L~:;LYI~~"'1U~~1..l1"''Z'lnn11~'el1..l~'El'l~~n11~'el1..l~wal'fl1~~1\"ll~i..ln11~'el1..l':l"l11

~ ,
~Y1tJ1r'\1~~{~'fl "ll1~itJ ~11'"l~~(2531: 73) 1~ltJl"Yl~~!J'lf(1Ji!n~tJiiiwJDtJ~~m~n1JY\2 r.Jfl

a_ I •••• ef' .eJ A a ". I ••• I I

n'I~'J'"l1lV'i1J'J1 t:J~~~flYlfiYl'l..:in1~L~lIU'J"ll1':lYltl1l'l1'1~1Pl~~iI..:in~~Y1~~iI..:inun ~~I"l'JUI"l~LLIPlfllPl'l..:i9j ~ q II

,
ni..l'El!h~iJ11mh~tlJYl1'l~~~:;;1:;~lJ ,01 ~':li..l1"1':l1~Pi~~¥1'l~11~Y1'1'l~Y1U1~1~lJ1fu.!J1fl1111'lnu

!Jti1~ih!tJ~1~t1JYn'l~i1~~1~i11J,05 L"ll1,)~11l-n1i..l1f~(2EJ1: 75) 1"Y1~fl!J'l1-ii~~fl1~~ten.i

iji1l"lilf~nu ll1~~ili..lIPl'l~~~'fll"lt Ltl1t1lJLVltlUt:J~~~~'Vli'Vl'l..:in1~~t1UnlJ'l1fl~t1Ui~fitl~~ fl~'I-

tJ~ 1 t:J~ n1~~UV'ilJ~1r.J'Z'l~~~YlfYl1\ln11L1UU~"ll11YlU1f'i1~(;1f,'El'l fl~~Yl~'Z'l'El'l~'l n11n~~

1"l'J1Jf"l~'Elti1'liltrU~1~'1JYl1'l~i1~~~~i11J ,05 u.~Yln'l.;'~n~:;1J,)Ufl1~Y11'l~Y1U1f'i1~[;1{1tl'l n~~

Yl~~'El..:iLL~~fl~6Jf'l'JlJl"l~bJLLlPln~'I.:nluU.~~V'i..:ifffi1liIIflL'llfilV'i1N"1lU(2527: 43) 1~Ylil~'a..:inU... ~
~ ,

UnLmUi~fiu~~n~t1Y1 4 u.r.Jum1~UU~"ll1~YlU11"l1~!J1f-f'ltU!J1i8l1~(;jfr.J~m11~UV'ilJ~1

r.J~~6J~'Vl~YI'Nfl1~~UU~"ll1rl~ni 'll'a~n~~'Vl~~!J\l~'ln11n~6JI"l(nJf"l6Jtlti1'1ilUEJ~1~qJYI'N~~~
,.., •..

Y1~:;illJ.01

~'lJu 0~U~'l~u 1~~~:;u1",~n m 1"1I'fN~(IIn11~'fluiji1i"1'flf~~1~~u11 ,xm~1 :;~~

nlJ~n'l.;'ru:;L~tl"'11"!l11'VltJ1fl11~(;1f '"l1nf"lru~6JlJ1i'lltl\l~~fl1~~tl~~I"l!Jf~ U.~:;t.J~fl111~tJ

~.:!n~1'J~~t1~'11"l1~·wr.:l~1'"l~L{jULLU'JYl1..:i"'~.:J~~1~1~(1-U16J1mf),JtlJWln11L4l1Un1~~ilU1"1l1
~ ,

1Y1U1.-l1~(;j f ~flYl'l-n':lULYi~1l1:;~Y1fifl1V'i1um 1L1UUm1~'fli..l1"ll11YlU1i8l1~Infttl1

•••.. ::. liJOl. •.. _ I If' • I •.. li
n1~,)'"ltlI"lNU6J')til(11J~~~'11"l2 1J1~f11~IMU•
1. L~tl~n~ L1..l1UlJLYlUlJr.J~i~qYl!Yl1'lm'L1uU1"Il11Y1U11"11~lJlftJ'fl\l,rflC;uuiu

,jfitJ~~ n'l.;'1i'J~3 ~1~fu fl1~~tl ULilU1if"l1~f11~~tl~~I"l'ilf~nlJfl15'~'tlU(;11~~iJ'ill"ll"ll'tl'l ~~,)YI.
~ •••• _~.Ql ••• J' eJ 4 Q, L.

2. L'W~flln~ L'm'tJlJLYltllJr.J~~1J~YlnYl1'1n1~LS'tJU~'ll1,)Ylmfll1~IPl~'111I"llil1U~f1..L

'lJfl~,rnC;uui~~u~~ n~iJ~ 3 ~lIl'lJ m'~'frw LL'lU1 il-n 111m'~'Eluij-ul"lfJf~n1Jm'~'flU1Jl11Jf'i;jfl. ~
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~ ~ ~
fi1'~m~n~\,JF1~'ifJ~tim{ult1ffh~u~~~u~~~~fl~n1'1~U (;)~ti

\J

.J .• ., ~~ .J' .•.• -.I ~.., •• .,.J~
1. ~Ufl~'llUn"I~':l~t.H4NUL1!ULU~~1')<n1':lYIU1~1~[;lfl.U~::@lU<nmJDU~~n'l.;1ilYlj

'" '" •.. ..l <lI .,J <lI ,,~~ J!
~1t1'J'11'lr:lYlm~'l~L91~r:l305 UYlYl 13 L~fl.:JU~~!.J'ln1~ LL~::UYlYl14 L~~.:J~~.:JYl~'l')"j'l~r:l!.J

nfi'fl~1Yl'Yl"f'l~

"2. ,j'::"1l'ln, ,j'::"1l'lM1um~~n~'lA'ul4~'l Liluirn~m,,~::il'LJ'nwJ1)!.J~~n'l.;1

"3.1 ~'m,j,~u lt1fLLfi i)fim~~'iluYl.:J 2 LLU1J~'il

3.2 ~'m,j'f?11~lli'uri r.:fl~~qYltYl1~n15'(1!.J'Ui)"Il1i)YltJ'lfil'l~[;lfLLfl::tJfl~~qYlt

Yl1~n'l'~!.Ju1'111~Yl~'lf'l'l~L91fn'lI4~'lUr:lfU

1. tJ~«~qYltYl1~~fj'U~"1l1~Ylfj'1fil'1~~f''il~irn~tJ'Ui'U21fitJ~~n'&1t1~3 ~llffi1

m5'~flUt~tJrl.;r'l1~m5'~~Wju/Ol'flf~~ n~1n'l5'~~'Uf;l1~~)j'fl/Olt'JI'fl" ~~,)Yl.

2 tJfl«~~YltYl'l~n11~U'U~"1l1~YlU1~1~~fn1~~1'U~N''fl.:Jirn~tJ'UiwJDu~~n~-
I
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I "•••• ~ •• eI " •• 'i' '
1. ".ll~m1'Z1l~~'Uf"I~.·'ZIl(Minicourse) V,~1t1C1-:l"!!l1lm1'Z1l~'UYI'M1-:l~'U~~mL1N, ,

L~'el"''1~~f1L1J'U{;]~'U1 LLl1i~~{;1~'U~1J~dJ\!1CUh.\~')L'8'l il1{;]q1J~~~'lrol~'8'lfl'IS'LS-tl'Uil1lL~'U L~'8

"1~lJ~U'U'ZIl1~'lS'mJS'S'~..rPI flUS'~~~lil1~11'lU·h.JS'~u~L~~'l~tJ 1 L91urhV,tJ91n~m-S'].Jn'1S'~utJ L~~1
'IJ ••

<li eI .,,, ,'" " ••• " tiel ~ ••• .,,, _"I ,~eI _"I ~ tI
'ZIl~m'L'tJ1.m1'~~'.H'J~fJ'l-:l"Il~L"'U L'U'Um'dJ'ZIl~'U11dJ~~-:ltJL1t1'U'N,,91~,)LlJ'Un~dJ"Il-:ldJP'l'LlJ'UtJ~v,

'U t! \J '\J

f>11LLU::~'l'ri')tIL",f\'el~ru:;~ ej~tI'Uyi'ln~m-S'dJ1'ULLl1i~::l?1'8'U~::iJn~m'1dJ'll'el'lfl'I~C4t1'U4'111dj'U~::1J1J
"

~ _1 j( _or '" _"1 •• 'i''' <01, <li ••• 'I'
'MlJS'~n~lJlfl~U lJ~~tJlJ~tJ nS'~lJ~'UmS'LL~~tJ~t.l~tJl~@ltJn~n'S'].J~~].JtJl~LtJ~~ntJ LL~~~'WLLf;l~~

?i"n "dJ,,:;iJif~dJfl~~'Un61Ji'U~ ~-:l~1dJ1'C1u,:;Uj'Ult#\'~1~(;tJ'UlJ"fl-J ~t1U':;~'1P'l1.Ilv,ffiUJll1fJ
1J \J ill f4

't'WL,)~'1~n'lv,'Ul11"1Jf1lm~~'EluSji1fll'tlf~~~~'1'l~'U~::il~,)'Ulh'::n'81J~~'1~fl46 ~')'U~'tl

1.1 v,~nmS'LL~:;LV,VltJ~ L111'l1,dJ1tJ~f1l:J'lv,].J'ItJi')1u ~@I:J.:Jv,].J'Im'ilYi1:;
•• Cl " " "

lP'lN~;'i-:lLLfl:;m,H

12 LLtJ'Um~~'El'UiJi1f"l'tlf~~'ln'lv,'U@lS''1t1~::L~tI@)~'8.:J~,)~'8~'tltl~'l ~1Jn~m'~dJ

n'I S'~!JtJmS''ZIl~tJL':l~'1'lJ~.:Jn~m-'].Ju~u 'I.tJLL(;\~:;I"I'IlJ(;tJtJLL~:;~n~ru:;n~].JlJ~tJ'U. "

~'1n1J'VlLS-tl'WllDtjifl'l~ 1J'VlC4t1'U~'1L~~tll n~n~~dJLLr.i'Uhji\ll~ m~~t1J tJ~m~~n~~'1n1J'Vl

•.• _I"•...•.... ~I"'''' }i! ~I'" " ••• <li 'I""
LS'tJ'UlJ{)lJ(;Ifl'1S' fl'1S'~l1l'Vl'1L~n~'1S'wnv,@llJ(;1N'1tJLlJ'Ufl'1S'wn'Vln~:;~~.:J~LS'!J'ULYi'8~V,Lf1l1llil':l'l].J

, •• 'I ~ <li.I •• '1'LLdJ'UfJ'lf"I"J1dJ"!!'1'U'IC1J~'UL'U~V,'1LLfl:;LYf!Ju'~Ld.J'UtJflln'UL~-:l'ULL~fi:;~~'\..I

~ ••• A •••• \ ~~ .•• 1
15 LU'8V,'1L~~~v,dJ'I!.l()'l fl'1~~@)L'tln~"~u~::n'81JI"I')'1~IV,~'tlL~~~\1'W

f>1.,'tl£lJ1!.l'lJ~'lliltlJVl~!.ltJUDlJ~fl'1S' 1JVl~!.ltJn~n1S'dJU{;1N1'Wv,1~LLr.i'WLU~~'l.~

16 ~'El~Hl'Un"n1~fl'1'(;tI'Um1~'El'U It#\'LLn1J'VlL1tJ'U1JD1J~fl'111JVl(;!.l'U

n~m'dJ U{;]N'I'U LLr.i'UhH\ll~L'tlf1~'1~1Jn~l1lLL~::L'Vllh~!.l'ldj'W~'U

'i' '1 " •••• ,. •• .J" •••••
2. fl'1S'~'EltJ~I1lU~'ll"jj@ln,)S'~'El~'Ulil'ElS'~v,~'1tJl:1~fl'1S'~'EltJVlMt.l~'8'U@l/1LtJtJn~nS'S'~, ""

~ 4ll eJ 6 ~ ~.Ct, ~.CJ J'
fl'1'L'tJ'Uf11'~'El'U~'1dJn4jn"dJ"Ilf11v,'U{;)1.rt'U'n~m '~'El'U~Ui'1'El'~"Il~~1-:l~'W•

~ :,..

2533 1~fj~1 L-wum'm~iulJ1'El'Wf,~\i
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3.1 PitW~~' !f1ll~:;~,Wr~~\l'Yi~~m'~~ri'el'WYlnFlf~~":;~1~U'Um1~'fl'W

3.2 ~1lif1~'l.JYl~EJ'W"'JEJn1~~'WYl'U1'flJill~1EJsB'nt11~L~'fl~~1.:l~mlm1~nrL~'1

3.3 ~1Lu'Um~~'el'Wt~tJn1~'elhJ1tJm~-(;J'el1J~1fi(;J 1J1W1tJ ~NiJtlllD1J~l~

Jt _Jr ~
~'fl~Pi'6'i'fl.:ln'l.JL'W!l"r')l~'U1

"
3.4 ~tll~t'\..U.J~Il~tJm~l~uf1(jtJ'W~,llll~tJ(;J'UL'El'l~1'ElPit~~'El'W~tll~1'Eli'lPit

~~'El'Wl~~:;Un(jm~,btJn'W~tll ~~i{'j'h~un(jEJ'W11l~1t~Y1uif'kJ~1n~n'Wr;11~~4'~1~
3.5 1l~:;~'Wt.J~ll'JEJm~~\l Ln(;J~~~n~~~~!l\lun ~EJ'W~1flif!l3.3 .,1fl ~~1J'l.J'tlnif?l

Flt(;J~" LL~::LLnt"1l4f'El'l.Jn~ ffi.:l"lJ'El.:lunL4tJ'U~1 LL'l.J'l.JYl~~'El'l.JtJ'EltJ(;l1~' f?lt1~::~.:lf'lL~.:l~~~f1~~~

..r..,[ "" t-J' .••.•• r ••
4. t.J~·ri~~Y1DYl1\lm1L1tJ~'j1~~ll'W31'W'j"ll1'JYltJ1fll1~tJ1~ m.J1tJC1\lFl'j1M11~11tl

"ll'El'lUfl~tJ'W1t~n1~~m~iFl'J1~i1:;~'l.J~'UJ1'W~1'l 1~!l\l~"1l1~YlEJ1fl\1~ (;Iffl1 Fl-

1"i1'W'J(u~'El~l'W~::~'l.J'i~DtJ~~fl~tJ~ 1 - 2 t~£I.r~~1f1Fl::LL'W'U"1I'El\lUf1L4tJ'Wt'Wf11~~1LL'l.J'l.J

u tJ' .••.•• f
Yl~~tl1J~~Fl'j1~tll'W31'W'j"ll1'jYltJ1fll1~(;J

5. t.J~~~~Yli'Yl1\lfl')1~tI'W1"Il11Yltl1fl\1'Mlf ~~1t10\l Fl'J1~~1~1~n"ll!l\lUn~tJ'WLt~

.oj v Ji' ••••• r ..J ..J ~ ., 1Jt ., ""
n'l~L5'£I\.ltL'W'El~1'J"ll1'JVltJ1i'1\1t\(;J~'J 305 'l.JVIVI13 LL~ruVlVl14 ~~m~~~"'lflFl::LL'W'U"1I'El\l'Wm5'tJ'U

1'Wn~~Y1f?l~tl'lLL~:;n~~Fl'j1J"~ '11nn'l1~1iftl ~'El1J~l'lt.J~i~~V1~Yl1'lm1~1m~1"ll11V1tJ1fIl1~(;Jf
~\lif'fl~'fl'l.Jmj\l'El'flmih~ 2 (;J'fl'W~'fl (;J'fl'U~ 1 Ll~:;(;Jm~~ 2

6. t.J~i~~V1iVl1\ln'l5'L4tJ\.l1"ll1~V1£11f1l1~(;lf111FlR1\.l~(u"'~1tl~.:J Fl"J"'l~~1~1'J'C1

'll'el'lun (jtJ'Wt 'Wn'l1(jtJ'Wfj"ll11YltJ1fll1~tJ1f.n1FlR1\.l"J(U Ll'ltl~ !illll~1 flFl:;LL'W'W"ll'el\lunWtJ\.lL'Un~~

Yl191~'el\llL~:;n~~Fl'J'l.Jf1~"'l1nn1~";1if!l~!l'l.J~ f?lt.J~~~~YtiVl1\l n1~L1-EJ'W1"1l1~V1tJ1fl\')~ (;Iffl') Fl
• ..J

Fl"'l'U"J(U (;l'El'WVI2

7. LN(jtJ'W1\.lLFlNf1'lrJltJ1tJttlm~Yl1'lm~~m.n ~~1tJ~~ L1'l~'W1:;~1J1l5':;C1~-
; •....

~f1~Yilt1i LU t9lfl')~~tI'Wfl')~~!l'W1'W~:;@l'l.Ji~DtI~~f1~ (;J!l'W~'W(;J1~lFlNfl')~"lltl1tll'fl fl')~Yl')\lfl')~

~n~"lI'El.:J~1un~1'WFl(u::M~~m~m~t1~::;C1~~n~ LL"'.:J"ll1~ (~t1'!l.) m'::;V1~"J.:J~f1~fin'l~
I s,,- I

.., d d •... al d.d '''I v •.••... d ~l~ ')' d ~

8. 'Wf1L1tJ\.l~~1tJN \.lm~tJ'WYlL~tJ\.l'el~~'W1:;l'l1J"l1~DtJ~l"1mnlJ;'l3 "lltl'l iN L1tJ'U~'W

lM~n1r'lJtl1t11'elfl')~Yl,)\ln1~~f1~ 4'\j~<)t9l~1f~tJ
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.•. ~ "''I '" .•. Ir '" "''1d •••••
m~L~~~jl'\~I~~ ~'"Jl~L~1~~Ylfl~:;nn;1J~'Wf11~;n;j'"JYltlll"lI~~~ LL~:;Ln~~'"Jl~L~1~~t1~'tlYlDY'l~

"Yl'N~Yi'CJ1pij1~ lJ1fLL~:;LYifO)1'Wt~~l,,"fLLnun~tJ'W1'U~:;t1T1Ji'U~DtJ~~fl~llJ1'tl 'W~'ULL~:;[W~'U1J~1tJ ~1'fJ

, , ,
dl ~ 'I el ", •• r dl ~el el ~ '1 ~el

2, m'tlL1J'WLL\t~Yl'N~'Um1LIJl1tJ~jl'\~~~'tl'U'JYlU1f'lI~lJ11~1'tl ~YlLflm·~'El~~::;~l'l~ml~

L~11~1'U~~fl~(;l~ fl~:;jJ~'Unt~~tl'Ufl1~~'fJ'U fY)~~~e.l~LL~:;t1~:;LiJ'Ue.l~L~'fJ~:;1"i~'l11JtI~:;fl'fJ1J
"

fl1 ~~~11CUI1.1i1.11.1Nfl 1:;1.1'J'l.m11LltJ'Ufl11~'El,.•i~VltJ1f'l1~(;lf ~1'El11tJ~"ll1~'l.l1 ~l~inJ1:;~Yifi1'11'1''\. ,

3, L~'fJLth~LLU~Yi1\l1'Unt~4'~~~1\l~ ~fl1~~'fJuiJtl~'fJf~ ;\l~:;Ltl'U1ftfl1~~'fJ'U~~1~1

'll'JtJ'1'Ufl11~'El'ULLVl'W'ltJYitJ1pij1~(;1fl 'U~'l.htJ.,'j1'U~~.,'j~1~L~~U'li ~~1fl1 ~1'El'1-ill'l.m11~!s'U'li!s~
,

"'""", ",el elcl '11''' ",IL!' .1 Ir •••••
L~1~lW11.1'UnL1tJ'l.l;1L~tJ'U~111"ll1LL~:;tJ'l~e.l'l'l.l.,11I1J1:;~'l~L"n\lY'l~~m~~

4, LYi'fJ1~iLtl'U~'fJL~~+J~I~f1Jrn~~'tl'ULL1J1Jl.Jfl~1" LL~:;tT'lLthm'U'"JYi1~1'UfY)~~n~
, ,

II 11 Au Q •.•• 'It! •.. Q 4 ~ ••••.•• d 4t!!J 'I ••. 4i
~U~'J1LL~:;'J~mfltJl'Jfl1.1fl1~~"ll~~f1~lJ111'J"ll1'JYitJ1Wl~(;1,,'~'l.l1:;~1.1+JfitJ+Jpijfl~'l~1'Elm1:;~i1.1!s'l.l1

f;]'fl11J ~1'tl1'U11tl~"llI~'U1"''J!J
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1.1 Fl,)'l~"'~'ltJ'JJ~~"l~m~fltiw.J'UFl'fl~fl

1.2 ll~:~fOl';l'l2-lLllmJ'1'!J'iN~~n1~fltiWUrl'flffl

1.3 ~';l'U1l~:f1tiU"Jl'fl.:J~l1lm~fl'fl,mul"l'flffl

1.4 f1cuim~·(u:"Jl~.:i~~m~flti~UFl~f~
>-

1.5 i'U(;1'fl'Un1~fl¥'1'l~~m~fl~unufOltiffl
•••. .ci f! AC ,.

1.6 "'~f1f1'l5'L~tJ'Uf1'l~flti'Ul'U~V1m~flti~'Ul"lti~fl

1.7 m~1.;j~~m~~tJ'Um5'fl~'U1'U"l~m~fl'flunuFl~ffl

1.8 fl1~r.J~{;lLL~:;m~.u'1~~m~flti~UfOl'fjffl11l1.;j

1.9 rlEJn'l5'1l~:;flUn'l~ru~L"'~'l:;fl~nU~ 111 n'l~flti~ill"l'fl ffl

1.10"'~f1f1'w1l~:;Lij'Ue.l~~Vlf1'l5'fl'fluijUFl~ffl

1.11m~1l~:;~f1ll';]~ilfl'1~fl'fjunUrl'fjffl

1.12 1l5':;LtJ"DU"Jlti.:J~I1In'l~fl'a,milFlraffl

2. L!l f1fl'l5'L~mnu m~fl~'U(;1'l~~~~Flf5"D'l~'VltJ'lf'l'lfl (;1f"Jl~~~~,)'Vl.

3. .;j'1'U~4'mftmnU~i?In1~fl'fjunUFltiffl
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~}:jtl,)l1t1lnmmmlt1f1Rmn·

th;fl J:I,) IIIcn flIUl wfJ-
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o 01
~JUilU1"nUtll'ttl"Llll1

...... "
1.1 f1'J'l1l'I.u.J1!1"i1'tl~"ilflfl1~~'il'\J1I'UFl'il~~•

~n n1j~ fl~1 bb~:;~b;tJ'd"Ill b1lb~tJ'dn1J"Il~n'1~~'El~Ui"l'Elf~1~ih~r'\'d'lN~lJltJ'!l~m~
'\I ¥~ fl It

s,

5fli.J~UF1'Elf~1~"'I~'Ellllii
,

~'!...ltJ~~'!...l'1n1~~'El-UbL~.nJ'\.n~'VltJ1~mlJ.Ji"li"l'J'El1{Center for Advancement of

Teaching{C.A. T.l Macquarie University. 1980: Introductoryl11l'Elfi'!.JltJ'!1~n1~~'EluijUr'\'Elf~

~1LuoiJLf'll1'1m "~tJ1J~ilL\~'El~I~U1'U~'JL'El~ 5'1N'1 "tll fl~ nu ~~tJ'ULu'Un~N bL~:;LU1J1'1tJl.lf'llf'll~

1~tJ~'J1i.Jn1~~tJ'Ufl 'U~~n1~~'tl~Ui"l'El f~'El'1~tJ~'ElLL~:;~'Vlfi~fi~~1tJbLU1J~, ~i.J~:;~-'lFfnl ~~tJ'U

~aff~L"'I'\.m~:;f~~N ~'l~'1N'1~Cl"Il';ltJ1~~L~tJ'Ubn~id-J~'Vlir.J~1'Um ~L~tJ'U11il.'U~:;EJ:;b';l~1€'!...li'U 11n ~
••

1~L'J~1L~tJ'l 1 tS''Ui-11flu'ElEJn~'111'U

fJL'U~ln (UNESCO. 1982: 4) 11il.~i"l'dId-J~d-J1EJ'li'El'l~V1fl1~~'El'Uij~f'll'Elf~1~~1

"ll~fl1~~'El'U~Ui"l'Elf~~'El~IEJ~'!llti'fJEJ~U~i-1~'U11lbL~:;iJL~'fJ"'IU~d-J\!~TJ"l'U~';lb'El'l i-11'ElLU'Un1~tJn

'l1'UbUoiJn~d-Jm 1~EJi.Jfl~~'ElLL~:;t!Ylff~fi~~1tJ'Elti1-'lYi~'Eld-Jnu,~U":;tN pf~nl~'Utl'I1~'EltJl'laff19I L"'I'U
..r. •.. d J[

~1d-J'1~Cl1J~~~r.J~id-J~YljJ1'Ufl1~~EJ'U1trL'U~:;EJ:;L'J~lra'Ui'U.flltJ1'!...l2 - 3 t5'-u ~~'ElU'ElEJn~I'U

n~d-Jfl1~~m~n'!...l'ElntN~EJ'U(2528: 5) mh'd~'1 ~~fl1~~'Elm,Ui"l'fJf~ ~'fJ ~~fl1~

'ElU1d-J~ilfi'dld-J~tl'Ii-1~'ULL~:;L,j19I L~;r.q1'U~'JL'El'l'EltJ1-'l5d-J\!1n!LLUU;'l1fl~nUl.lfif'll~ovi1'5 n~d-Jl.lfifi~

'tV1tJ~'d1u"'l:;1;r~'aLL~:;~Ylfi1fi~~IEJ1h:;n1~ il'V1l.l~:;~'lFf-n~ L"'IiJ ~1d-J'1~tl1J~~~1~iJ~:;tJ :;L'd~1
•..

ra'Ui'U l;JLYli"lt'Ut~UYl'Nm~~n~LtI'Ui-1ftn ~11l4'~LtI'Un~'fJ'l1~~n1;'1'fJti'N~~~:; 'W~f1'lLtJ'U

'Vlti'JtJl.l":;n'5U~'!lI~~'l~"ij'11C1lLu'Um 1L'UYi'1:;LL~:;r.q1J1'U~'Jb'fl'l ~'l~'1 ~ rkJ~fl1'1tJ~'llltJ'EltJdliJ~n~N

iN~'Ufid-Jl nn~1 n1~~n1;'1dj'!...l~tJ1.4fif'lI~LVitJ'lflth~ L~m

LL'fJ~L~'UbL~:;LL,)L~l1(Allen and Valette. 1977: 12) l~fil'dld-Ji-1N'1tJ~1~~n1j~~'U

QA I ~ ~ .at d dI d •.. t. .J "
d-JUf'll'5f~L,j'Ui-1i.J'JtJm'~fl'U1:;tJ:;~'!...lYl1~L'dfli LYiEJ'li-1'U~f'll':lflL(J1flf~'flWI~ LYl'ad-JLL~:;':;W11J"ij'UYll'11

~ltJ1'lllti'ati1.i'ElU~~~ ~'El ':;"lJ 3 LL~:;4 "!J'fJ'lLN~tJwJfitJN~n~ L~IUfi~~d-J'llI~"!J'El'l~IU~"lll
•..

ti'EltJ~"'I:;nl~'U~(J11d-Jfil'dld-J~'Ul"'1~fl'l11n~EJ'UbL~:;~~jjClnlYi"!Jfl'lf'llt

~(nUiJ If'llNn'1'~tJ6.JU'l'!...ltS'(J)n''d-JYli'ln1~~n~bL~'l'EliL~tJUIAPEID 1982: 4)

l ~ f'll'Jld-JVlNIU'j)'e)'l~W1f1I~~'atm~f'lI'Elf~~l ~'El'1 tJ~"ll'ltJ'fJEJ~~(;1'Vl~'UUiLL~:;L~'fJm"'l1J~~\l ~N1'U~'J

"" iI ~I ~, • I a oj ~ I'd ad l' "" , r
L'a'lVl~'fJ\.U'Un1~~n'l'lu\.l.JUn ~fJ 1.Jfl (J1n'l ~\.~tJ'U1;\,"ll~'aLL~:;~V1fi'JfiVlfl'ltJbL'!.JUY'l~''ElNn'!J'~1..!j:;~~ i"l

eJo '1" •...•... J- 4J ~ .atJt
Yln1~Uif1n'!li9lL"'I'U""i.J~~lfJi'rl1J"'l'1c.J~~Nf1"{lfil~ 'U1:;tJ:;L'J~lfl'U~'U Li9ltJd-J°~'U~loiJn'1,~h'l"'l fi• ·1 ~
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t!J tJll~:;fl!J1J~".O'1Vi~~~"Jl'1t~ tJ.~ilYl'1:;

~~'1';l~f1b'rUf~'U~"JJ-n(2526: 112) llt1iil"l'J'l~Vi~'ltJ'lI'el'l-q~m~~'el'U~UFl'elf~l~~'l

~iJ'U~~n1~t'l'tn~~1'el1~n'i1f)1J~~~'1~f1J~'ltJ~"JJ1"'~~1 ~'1ilFl'J1~~~~~'U~L~:;~1Jt'l~~~rn1'U

fi~LfN t~tJL~u~fin1~Lil'J~:1J1Jii,~1J~:;~~rfi~ L'"lULL~:;iiiu~!JUn11~'1L~Un1~~!Ju~~!J~H''l~!J'l

ri'lJ~~1J~:;~'1~~'J'Nl~lii'lJ~~flLiJ1"'~'lEJ1~f11tJ1'U~:;tJ:;L';l~na'Uiu1 ~"liu2 - 3 ~'U ",1'el4 - 8••
off'Jhl'l LfilmYlFltUL~~Yl''Nm1~n~"lhm~1~1um1'J'1'l~LC-I'Um1~'flU~:::Luum1~~n~m'1lJ1'U

~n~tu:::1JD~~"~\~€~'1",f1J~~m~dj'Un~~ t'ltJ 1fL~~V\fII\?1Jf17'rU ~tJf1'1~~tJu~fl::nfl~~f1'11
, ,

~'el'l.l'l,untJLL'lJ'lJ ~~'fJWj~U'lV\dj'Ulr~'1LU'Uf1'1~~'fJ'U LL~:':Fl'J'lJFl~n~f111~1iidj'l.ll1Jm~~tV\"" .
ri1~'U~H ~filf1'11~'flU~~I.~~I'lL,jU-q~L~'fl f111~n~ LiJu11tJ1if'lfIl~ ",1'fl~iJ'UwJ,'Jmj'fltJ"lI'fl'l11tJ

~"Jl'11~~"Jl'1~~'lt~tJ L'ilYl'1:::LL~LUUf1'17'~~f1'1~~tJUf1'17'~'fluLiluf1~lJ•
~'lnf'l'J'l~"'~'1EJ'lI'fl'l-q~n'l~~'fl~~'flf~~n~'1'J~'l~'1'1~'I.I'fl'l~~rUl~~'1 -q~n'1~~'fJ'U

~ilP1'flftl ~tl ~lPlm~'flu~tl~1'l~UL~'fl1ii~tl'UL~tl"'11lflL~'fl~1"'~'l~~1Jtl~~1rn'urA''JLtl'l il

,~1J7':::~'l~f1'1~~tJuf~i~ L~U f1'1~~m~f'fl'1~tJ~'flLL~::trr'lD~~",mEJ~1J1JLn~C-Ifl~~q'Yli"Yl'1'lf1'1~
~ ~

~EJ'I.I'l'U~:':EJ::;L';l~'l.auiu ~'1~'l~m1'l11J'l-iil'l.lm~~'fJ'U1~V\'1~'ltJ'lJl"ll"l~LLfl:.:n~~••

1.2 t1~::iAfl'J1JJLn\lJJ1"l1'tHllflfl1~ft'e'UiHAfl'il~ft.
-- ~ ~oj" • _ j ., _ ..J.1:"1 .J .

'.Q~f1'1~~'fl~UFl'fld~~(;lUf1ILU~'U~"'~3'fl~~n'1 1JJ'fl1J~:;~'1rn1JFLfII.1960 YlC-lTW

~'11'U~m~tfU::f1'1~~'il'Um~~"Jl'1~lJ~'flL~l'lV\f11\ftl Mn!'ll~:;n'il1J L~EJlJL~'a~1bbEJnL,j'UWWI"JEJ~1!J

~~~ f'l'J12-J~'U1~f1'1~1;j-qt9lf1'1~~tl'Uij~'af~l~ L~~~U(J]liJ~1~1J1'ULtlL;ltJLL~:;LLtl~YifBIt~tJu ~

., .I.J., 1 -., .J.1 oj ~

",~nm~LL~:;t1JbL1J1JYlYl(;6.JU1~~1'JYlEJ'1~mlJJfBlf"I'Jtl~ 1J~:;LYlflltJ'fl~LlJI~L~tJ ~91tJf'ltu:;

umYlrlL'UL~~Yl'1..m'11~n~ f11EJ1;(n'1$'u1'!l'il-3b$'n'1lIJJLEJ'af(Rex Meyerl

-q ~ m ~~tlWUFitl f~rr~'U1iJ'1~1nfll'J1~~~~'tN1Ji'lL1tJ'U tiJ~~ t~tJlJ~n'rJ'fU:;~
!.t I I I

~1~qJ~'fl1;jL'J~11uf11~~tJun'W~'flW1'1tJ"L'WL~fl'1tru~u 1~a'fl~~::~YlfJij~~1~1 L~'fl1~,jU"L~1~
~'1Lnfl C-I~i~ ~i'liYl1v f11~~m~(J]1~'~'ll~::~~rf~ ~-31~~U,)'1~'fl1JfBI'a1J bL~:;'~u~:;~~rfb~fheL,j'U

'l 1~ ~~ al ~ 'I" ~ 4 ~ r d I cJ I '1~'U'JYll~lUm,. 1JtJ·f1fi'Jfi~~::~tlm'b,.tJ'Um,.~tlU~"'1J'lLnlflll,,::~tJ"JjUl~~I:;~iJi'l~fY1~,)UYl(J]'1~~iJ••
~'1f1hJ(i,J~ri~'fl ~Ifln1"~'el~ilFi'fl f~b.i1~~~1~L~'flLiJun1"~EJULiJU"ltJ1irlf1~ ;~~1~1~C1~tll

~
~1~1J'~'Ut;1'il'Um,.~~U'1bb'U?~fYI~1nn1~~'1tJLtJ-3b~U'J~fYI'!J'a~~1tJ~'Il'1Un~ ~'1b,jU'rl~n'1"~'e)'Ui:JU

l-

rl'af~1"~'Ji1(APEID. 1982 1 - 3)

1. n'flulJ Fi.M.1960 ~1tJ~"Il1~m~1Jn~(Conventional Course) d"ufl1~~mJfl1~

~'fl'Ul~1EJf11~1J~~EJ'1tJ f11~1J"~"1J~..nJD u~f11~bb~~f1'1~f1':l@I~"!l1
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v ""I d '" '" .1"" -- ~2. ~:::tJ::;fFn·m~::;mn~jJfll"l. 1960 mnnJ'um~~'tl~tJ~~1JUm1jJ~1tJ1t11J{)jJf;1n'l~,'1.,\

4 I~ ~ J' ~ .• dtN ~fI~'1U f1'I~fl':1(?1~"!l'l1Jf1~ ~~(;1L~~,.m'l~~~L'U'i)VI')LiJ'U,~ (;1fj'tl~~'l.mj'Uf1'I~~~tJUL~1J1Jf1~-

hh~m~~ LL~:;~i~iJf1'1~(Y"l~~1JL~lJjJfl'l ~~t1'U1~jJ~~~~/Pi iJ ~:;~~ rfL~~~n ~ n~~~
\I ~ q '"I

3, ~:;CJ:;1JmtJllfSU'1. 1960 ~I'l~ll'U1Ji'l~tl'Utt4l'1f1~;j~tlt~m1f'\'U1Jm'n!~~1t4t~t111t1
'lJ 'lJ

~"!l,)''L'm(;]fl::;~1J(9ni~'tl\linfl ~tl'UVI~\l 1 iln'l~'l~ ~~e.Jum~~'tl'Um~"i1I1J~::;~~~L~\l~~Wtm'~~
, , •..

" •..•••.. ~ ••.. ,.,1 r •.. '1 •. 1 d ,.,1 r •....I •.•~ lV"'~'" •. I ,.
LtPitl~~~'UfinlJliillPll.l~:;~~lOll'll)~1.J'll.:l~~11.I~:;~~fl ~'il~"l:;"lJ/eN~l.I~I'l'VI'U~:;~~~'UfinjJ~ ~11.I~:;~.:l1Ol"lJ'el~,. ,

jJ','lISU'1.,\ 1'U~1Jl'11';fFi'tl11J LLf1::LLfFir,::",,1J1::~~~tl'tltll 'Uu.~f1::illl'11,x~::~1~L,j'U.,tPi~'lVl~'lU~~

'1I'tl~~,)t1?"!l'l~\l'VI~(?1fl1'l~~ tPi~Yi'l1iW)I1lf1'1~mj\lL~'tl'VI'lLil'l.~t~~fjLLfl::;LLtin'tl'tlflLil'Ui'U 1 L~'tllif

lJl'l~E.1'U1Fi'tln'U~ll'Ut~ IM~(;\"l~~"li.lJ
"

••• I

1::;u::;iiLil'Uf1'I111f1J1Jt~LL~fj::;'VIu,)tl'VI1'tl~~fj LYl'Cllifdj'U~~~::;u.(;]fj::;'VIU1tli3"1l,)~~tJ'U~1~1~n~~

~hi.lJlJ'Vl~E.I'UIFi"l~1 1~L'VI~"l::~~t;l1~~'US"l'Uu.~::fll'J"l~~'U1~"lJ'tl.:l(;l'Uvi'Cl~'liJmjLll~E.I'ULLll~~

tiel c.i oJ ~ ~ x ~" ... eX di '1. at tI •.••

1'V1~mnf;1~u~m'1L~u'I.,\1'Ub.JtPi~m~"lJ'UWl'E)lV1'UnL1u'U~~'tln~~f;1'l~fll':l1~~'U1~LL~::Lnm'll'E)'lfljJ
" I i I

- '1)' ••• - - .- ., -1" - '1 - •.• '1)' - • I •.ll"l~~~E.I'U'1I'tl'll7l'UL'tl'lWI ltPitl'VIflflLfltl'l,)"1l1'tl'UYl"1l~1fj'lL~tl'Ub'UL,)~1Li1lmfl'Ubl1l ~.,l1llJ~::;~\lfl

~'l'U'J'U~'ln!P1 m~lJ ~1~I:.l~i~~l'lhn~ m~~E.I'U~'U'el~n1.lm~L~'elnm~:;n'l~~tPi~1ftlJ~~~"Il'tl~
; ~

11n ISU'U tt1lE.lYl':l1tJ~:::il~'Il1'V1~mil'U~'Il'l,r'l~'jJLL~::;iJ~"1l1L~'flfl ~u'Ul~ m1~tJ'U1'U~::;u::;~~~1I1'l

l-D~'tlt?!'l'U1~(;j1'~~r~1Jm'nr1J~~f1'tl1J
••• I

;, 01, 01oj oj 'I "'. I "" '11'''' dl dl ;,
5 (;l'U'LJfl.l'll, 1970 ~:;E.I:;~f1')~L~tJ'U~U~1m"ll'll.lfl(;1u'l~lJfl~'l~L"ll'flCl'E)'U'i.ltJfl~LL~:;

I J $I 1 '"

m~1~fl':l1~~'U1~Vlu':lum~~'Um~~'fl'ULiln 1 Y\L;'E)~t!J'lu.f;dj~'VI~ul~~ri1f\''lLYi~~'U 1~
Si I l

,!n~E.I'U111~tlULil'U1M~f11~L'UY\1::; ~~tl::;Uf1')~~~1~1tJi3"1l1f1')~~'a'UY\iJ~'ClL~1-~Dn~@l1\1nYl'tl111

~.:l11l L!PIE.lU'l1.ll'l~E.I'U~~I~~iJm~r.r'1~1lu.lJlJfFi"l'l1 ~~'el~n1.l~'tlL{j'ULfl1'tl.:l-DI)E.I~'tl'U~.:lLL~
\l "

I I;'" i

~'lYi~yf'tltl1'l~1!J~'U~'l1::lljJ m11il~'tl1J1::;~~Y\offjJil'flWJ1n~WJ11il Y\~1~'lJ~'E)~~ ~LL!1If\::;jJl'l

~~L\1'U~t1JLL1J1Jf1')~~tJuiLL1J1J~~11J~LLn~~LLfl::;~tJ'U111t1j,w (;1'UL'tl~
'" ,~l ~.,., j.J dI oQ Q •••

6, nf\"l~~ ~.l'll, 1970 L'J.J'Uf1')~y\!ij.JU"l'Il'U~~;l'l1E.1fl'E)fl')~fl~llJ'Vl'VllJl'l'J·ULnE.l~nlJ•
••• C. I ca/ a I I I f,fcl tI el

~n~tu::D~~~"1l1lJl'll'fl~VI'U':ltJn1~L1!J'Um1~'E)'U'fl~~::;LLf;1~::VI'U'Jm1m~m ~1~ LLjJlltl~1'1jJYlL~U'U
I ', ~ li. ••• , " " - •. " '" ,,)' 41 ,!J tl1'l~'tl1Jfl'tl1J'Vlq~ILL6'l1 llyn .'VI~1~'l~(J~"J·1~'~ifl')1~'tl'U'Vl~~\!1ruLL1J1JL'U(;1')L'tl'lLI1I~Lfj:;:~J~n~fl1

'\ '" oj dl , ., "tJoJ, '" ol;, "J: d
1,'U(;1I)L'E).:l :":fl')~l'lln~'l~"ln11 L'VI~L~E.I'ULL(;l~::;fl'U~"l~"l~ClV~!ij.J'U'lf1'l~L~E.I'Ut'Il'E)~(;l'l.,\L'E)'lLiPl ~::~
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!,i ~ ;
11/ IV AoQ r' di 11 j.1.,.- - ~ j.o.e:. d tl'Jl ""lYl"i.J.'U~i'Pin1~~'Bw..J'Ul"ltl~~"I'lLi'Pi~lm1~Yi~'U1.v.mWJl'U'UYlfii'Pi

~'ej~1uj'ejtJl"l.fi'I.1972~1t1fJ1~~'ejWjUl"l'ejf~111~1Jl"l'J1~~u1"1"'l1n~'l.Uryr~'l.tlfl1~~'ej'l.~

(The Center for Advancement of Teaching C.AT.) m-i~;.Jv.1~i'lEJ1~mu..H·;IW.J'ei~tl~::;~i'lV'\
,

~ ~ r #' '1,... QCt. r '" ~ "dJ ••••

'B'El~~(11~L~CJ••i'Pi!J~~n'il~LCJ'El~~~Ul~lPin1~~'ElUtJUFl'B~~4-Jl~~I~~~~:::Yl(Jl~'EJ~••"llm'EJ'Y'l~'i..rm~:::

V.ltlhL1J1J~m~l::~~ ~'l1;h'JmLUn1~YlIt,~'ej.nJ~1Jl.lt~LLnhlLlh.mm 2 II ~un1::i'ltl l"l.fi'I.
,. <t lit •.. ~4 ~ cI.oJ., I jJ ;- ~ Q ••I1974 ~'UEJC.AT. "I~ (P1Y~~'Ul"q@ln1~~f1\.n.l'Ul"lfl~~'Vl;.J~n~ru::l"l'i.l'U"ll1~~M~~ru~@lll;.Jtl.J~~1J1J

n1~~t1'U~n~:;-nlJflPif1;.J LLf1:;~1~I~rl~1~11ill v'n1~~ oo..IV,1~L~:;~~1~L~1~••.;n~:;m 1~'Elv'~Lril"lt1~
l1i'tJ~I~~IFl~'Ylf'Y'lEJln~Yll'ln11~n~LL~~fsU'J~'jj'WIL'J~~(The Educational Resources

Association of New South Walesl ll1L~l"l~,)~~ul~n1J~@lf11~~'i.l~ul"l'i.lf~ i'I,)'l~;.J1l"l;.J

, ~ d '1 • ~4 'I II q J" .oJ - .dI 'J '" ~ dI 'S'
Lm~'U~~~~v'1"qlJ1n11~'flw..Jv'Pl'f)f~~1~'tl'f)1J~;.JFit:tl'l!J;.J~v''f)v.1LnCJ'Jn1Jm~L~'fln~'tlLPl1'f)'l;.J'f)~~(;1-

" "
Ylfll\+lln1n!1h:LfI'Yl~1'l 11'JtJYl'ln114'~~11~ ~Y;'b.il,j~'1~~vr

"'l:;L~U111~1"q@ln,)~~'i.luijuFi'af~ ll1i:Jn1~~~"n~u1U(;\,)'ltl~:;Li'lV'\~1dju~~~')U1U

"
LLr,''"Jrl'"Jv'lh:;~'YlP'lli'1CJuu1~~1~.J11illufl11"tintl1J~4-JFlt~~'Eli.J.m~~n~10 v.r~ 'JJ'f)'lm~n1~~n~

"'J'antN~m~ tt'iEJL'l.itJYi.fll.2522 m'~f111~m~nU'i)ntN,*EJu'1Ji~~n11r~n1f mj~Lf1~1~'JV.'l11

~1'\..lvr1iij.j'U')'l1Fi~,)f1~ltlf1Jf1'1~'f)1J~;.JL~£J'"Jn1J~~1f111~'f)'\..lijuFiflf~~'\..l6C.A T. ~L~'l;.JV.,,)~i'llI,)~£J
,

"" .1 <01 "" J! .•.. , 'I <OI{
L~FlFi'J'El~ lJ~:;Li'lP'l'fl'f)~~(;11L~EJ(G'"J ~ LLrt'J1n~. 2527: 9l (;1'f)~1~'\..l1Jy;.P'l.2525 n1~f11~
~ <'0 .-j '1 •••••• t 4'l i.o _ ••• r.di .,
I"in~lU'ejn ~N~1EJ'l.i~1t11t(1mum1~ .1'1 ~~::"''l!PI~'tJ~L'll~~fl11~'flWJ'l.iFi'i)~~L'ti'i)fl')~'ej'l.m.JFit~~'B'l.i

f1")~~n~")crl"''1J~1J1JLUI9lL~;"'l~:;~1J~3 - 4 L@l1l11i~1JFi~,);.J"ll'Jmv.~'f)"'l1nfl'lvff1")~~L'\..l~tfl
; j "

L~~::liJL'"J~1LUn11~11'lLL~:'Yll'l~'El'ltl1:tJ1CU2 iJ 6 ~~'f)UL~~:;~¥1~~'rlYldj'l.i~l9ltJmnJ~~1:EJ:;~U

11141u'Ju 21 11EJn11LU 6 n~~1'll1 ~'a 1'll1~~I~L~~MJ1:~1Jf1")1M1(11n~~1'll1!1,)'l.S'')1YlEJ

f1~~~'ll1.n,)~1'ei''lnn~ f1~~~"D,)Firu(;1V'\1~(;1ff1~~~"D1~i'l1I1V'\')~r;jfLL~::f1~~~'jj1;'Y'l~'l~L~'f)~")~ .,,, It q

1tl'fl1l1~P'1tlifLn lPlYln~:;£'\..l"l:;~11tllh::Gnt1l1ill '\..lm~~tlv'm1~'flv' (m~f11~~n~'\..l'f)nLN '*tlU

(2528)

Lrl'f)~~1f11Ji'I~tlUb..J~~~L~~'!PIf111~'tJuiluFi'f)f~i:J~f1~rw:;lf1~L~EJ'l

•..••• '" 'l <il •••• d '1.i'<OI d "" "" <'
~jJ~v' L'\..lm~"''11Fl'".J14-lL"ll1."1LiJU'fli.J.4..l1n "N .!'l~fl'l~L1J~!.JllL1'1tllllJY1L1!J'\..lL~~~LL~:;~~n'l~~'Bv'
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,
3 !1~tJ·\.J~'fJ'ljJ~~~i ~ tltJ ~:;~'lFf'l'W~:;tJ:;L'Jk'liYl 3 ~~m,ttiiL~t'iiJ.Jim4'fJtJ ~id-Jfl'"JiJ.J~i6.Jl~tl

\J ~ q \J

nii-lU~ "!J~'l(;]UbJ~1 L1ju~~'l1iiL'J~1 Lyhnu

4. ~~tJ'W"'l~~n"'lf1~~J.J~~lJ~'W1 n'W~ij'W~hw~J1f1 4. ~~tJ'W~~tii~~~'WbJ~l~ij'W~~~'k1n"'lf)~~d-J

,djVll~~)J~~t
6 Li1untJ~'nitJ't)tJ~~ ~i-l~Ul~

7. bJdj·\.Ji-lu'JtmC'l"JJ~'l~ltJ~'nl1(t) 1~m't1Y,I:;

dj .,

Li-lJ.J't)umm6.JVI'i

5. ~~'ilUL1ju~Ah~~lllin~

6. djui-ltl~tJm~~tJu

7. Lilu~'JtJi-lC'l"!J't)~~ltJ~'n11tr,~"]jli-lC'l

1.3 ~1UtJ'i::f1'il'U"lJ'tN1"'fl1'i~'ilUij;)A'ilf~

L~1'J~tl~ru fj;ju~"1li. (2529: 113 - 114 ) Ylllf)£hJ~1~':lutJ~:tl'il'1J~'eJ..:J1~m5'~ilU

1. "'~f1n'l1LLfl:;Li-lj;jr.Jk'l~ILLU:;,jl 1i,l~~~'HJ.J1mL~:;~~Lif"1l~m1~'eJ~~fl'eJf~•• 4 ~ ••

.c:=. • Q.I' 2t~ ~ ""Q,I'

2. fl"'l fl~5'~~1 ~5''1JCdL5'tIU",5''B fd5''1Jtl'15''il'1J5')..1

.. I Q. SJei 4!:9 tI!I.,

3. fll5'lJ1~L)J'Ue.Jfl'llil~fdL5'tI'UV.5''ilfdL"JJ11'lJtl'l1'B'lJ1lJ

j A J ~ 4

4. LU'eJ"''1L~16.JL~'iln11LL~IJ\I'H'1fil'J'1~iL~6.JLj;j6.J

q :d 0 ~ -=I 0 •••• " .c::S Q

5. S'1t12'l:;L'ilti~ (~~'a ~1 LUUfl'1S'V.S''aLLr.J'Utll1~ilU) ~1'H1'lJ Cd~'BU"'5''a'JYltl1fl5'
, ,

~ l' Q.I' '" i #' Cl ~ <C:I.eJ I cJ ,.. dJ
6 11t1fl~L'tltl~"JJ'B\I~ftlJlYlfil\1lJm'ru ft'atl11LW'U flfl':lflfl'l1ft'B'UlJI1'l 1Y1fdft'il'UV.5''fl

~ Yltll F111<TIt \m-l1~ '1LU'Un11~'il 'Uv.1'iln11'il'lJ1~

L~l':l~n~n1 frm..J~"1l-n. (2529 114 - 115 )

iPl'J~iJ~n~fW:;!il.:J~'illtld
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2, ~ll~~\l~ru'1"tJl11"JL'8'l~!1lni~~'8~uj'o)'8f~LLllifj~~r;)~~~ll~~\!~ru'w~'''JL'8'l LLfj~
" ,., .• at" .-.l .aI,j _ .•• ..u

U-J~1L'lJ"tJ(1]'8'lLnU'JL'U'8'mll~'1m"1l'l'8"tJ1
3, 1-if~~EJ:;L';j~1i"tJ1 '!1lm~~'8~uj'o)'8f~ j'o)';j'll~L'Jfj11J~:;fJ'HU4 - 8 .ff';llfJ'l 'l"tJU~

,",' i j

~~~~rn~~t)ut)1r,m1i~~:;u:;~1~1citlu 1 ~"llu~tlUfo1~\lfj:;2 -DIJ L:J\l ",5-tl 4 -DIJ t~\l ~Un~1~::;j'o)~tJ

~1u'J'Ui')bN~n1",u~1~ Ltl"tJ~t~

4, iJ,@,U1'::~.:JP(n1~L~EJui~i!1lL~UL~'8.:J~1n,@,m~~~~~waf~ LL~~:;-q!1l~1L,jU

"I; 1" ..... / r cI t"I ' <'l •• "1"'"(1]'fl.:l"Il~:::U:::L'J~1~"tJ1 m~m",ur;)'r;)'l.J~:::~'lj'o)mn1t1"tJt."tJLL(;lfj:::~!1l"N~1LlJ"tJ(P1'fl'l"Ilr;)L~"tJLL~:::

~1~1~C11h:;Lilur.J~'Vlrnu 1U~:;U:;L'J~') ri1~tp'1

5, ~~n"w1Jf1~n~:: S'ULLUU~~~"Il~m1'~'fl"tJ1'1t1~"ll1U'flEJ~1d~h.liA'fI~~!1l1~L~~1::~~
f! \J f!

"
nllf1111JnYln~:::~h\l 1 L"ll"tJf11~r;)n~f11mnf~~ri'fltl f111Lil';;1C11~1"tJi"tJ(ftl'Um11iIT~[11-

YlfllVDf11'n1",1'tln11"J1\1tl.lLLllUfl'lnJ~:;Lilufl'l~~'tlu LtlU~U

I; 'I I; JI '" "'.J ' 'I'" ••.•••£::"1 ~ " ".,'" dl.,6, LUU ~"'~L~t1'l.UJ\'I~"tJjt'JfJ~"tJn~m'~ ~~ n'"1~~fI'l.UJUj'o)fl1~L1.J~ ~fIfl'l~ ~"'~LS't1U"'S'fI~
III I

i' <'l cI " • I r.,;, •.. Ij l' •,.,; ••• " <'l •••••• l'
L'1l1'fl1l1~'1l'l~j'o)'J1~tLLfI:::'l.J~:::~1lf111r...li'lLL(;)f1(;)i\ln"tJ~i11LLflnLlJfltlUj'o)'Ji~j'o)r;)L","tJ'll\ln"tJLL~:::m.Uf]"m

7, ;:In''lf11'~~fl'l1WtlU'''~1tlrJ lL1J'J.J"!Jtp'jfl'lS'~'tlt~ilj'o)'af~u~~:::,~~:;lilf1~~fin11'
, "

~fI"tJ"'~1EJS'iJLLUU L~fIL~L"'2-J1::~2-JLLfI:;~12-J1~n"li';jEJ1~cj~t1"tJu~S'~dh"'fJ1U1uS':::tl:::L~~1i"tJ .,
\J \J q I

m14'r;)n.,nn~'fl1.,4'r;) 1~"'fj'l!J~n~ru::: L't!'Um1S':::~~Yl~'l~~'fl\l m1~n~1"1n~'fl LL'J.J'J.J~1" 1
fl'lS'4'tp'1n~h.JLLfl:::LiJ~u'Un~~lIw!J'Ul",~L~'fl1·Xl~tlS':::~'J.Jf'11?'rn'1imfl')tl~n'd'rn::: dj'U~'U• , ".1

, ,
CIldl J 44 #" "1 J,fdl

8, 2-J~'flmS'~~"tJ"'~'1tl1Jj::Lf1i'l ~~n'lS'~'fl'l.UJufiI'flS'~VJn~tp'j~:;~"!l~'flmS'~fI'U"'~1EJ

1JS'~Lf1i'lL~'fl't!'JtIt ~~L1u'UllS'S'~Lih"'~1tl1~'flri1'ln ~Ln U~~'flri1\1iJUS'~~i'lfi111~ ~'flf11S'~'e1'U

"~mh')~ LLri~~~~yft;j1~ 1 1~t'a ~~~ l1'1~EJ'U~f ~lfl~L'V1ll Li'liJL~EJ~LLeJ'U.fllYittli\l 1~

l'iJ111Yl Ltl'UiA'U
\I

9, n1","tJ'1Lj8]N~11~'1.1'flri1~U~'U'fl"tJ'V~f11S'~'fl~Uj8]'flf~HLlli~:;'V~iJnfj~t'Un1S'

~'fl••m~:::~'8n'I~~'tli.l'Vlfl'ltl1J~:;iJ)i'l tl'I1'')I\1LLt.J'U'Vl5-'a'J1\1Lj'o)N~~'1\l1'Ufl'IS'L~1tl~'~fl'I~~'tl'U

it~l"lflf~".m~h') ~~~1Ltlw;f'ei.:J~::L~tltPI~'elUl"l'fllJt 'Un1~'liuf;1~"tJn~fl~~~1~ 1 1~m2-Jl::~2-J

•.•• 1 a. .cd •.Iiij ", ~~ 0 ~ d J{
n1JS':;t1~L')mlJ~~2-J1run.,mS'2-J~~10 - 30 "tJ1i'l LlJ'Ul1l"tJ 'U'8n"'l1n'UtI\!fiI1'W\lt1'lL'U'fl",1LLfI:::

tOltp'I1J~~~'lrW\n'l"''Utp)H~'1 n"M?'~"\l n~1') M'tl'J.Jj'o)~fJL~'8'Vl1LLrl:;~'1~.Jl~n~11~~wEJ'U'J.JS'~~
~ ill 'U ill
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~iJu~iil"l'af~~~J;i~:~111~~fOl')~iJn~f)~~~~'l~flJ~~'aU~~~tJl1i1'af)'j~1~~~'e)'U~'l~'1~~YllJYl,)U~~~:
,

~ ~d l ~~~~

~~fOl1"'1:'W'Jfin'l1~'e)U(;l'l'l1Yl~"llWJ~

12, ~n~~fif)'j1~~U~1~ 1 ~~1~1~t1U1J,J11lD1J"idju~'J~th~1~ n~~fil U'1i f)'j1
•••• ~ ~ .•..•. , •.• ..u •• ....;..,.., o&lU" • "1"

~'a~'UfOl'a1~ ~:L'l.J'U(;l')'atl1'l"ll'a'lYlm:t:;~~ n~:;1J1Unl~"fiual'l:tYl r.lL~~U~~'aL"ll'l'alJ~~~:;U"'14-l'l~"ll
"

1un'l~~~un'l1~'aulll L'llU"qtPH1"'1~~'e)uilufOl'e)f~~'e)'lfl1~1Jnn'l~~'lI"l'lC1"'11-lL,jUrllU

L~ni LM~'af (Meyer. 1982: 9 ~'1'l1'l.i:SM~~lf1ULLn1LJ:.NLCN2534: 25) ~vrj;J.JU1

"q~f)'j~~'awUfOl'af~ lJU~'W~'l'Wn1~~~'l-.3t1JbLlJlJbVlfOl1'Wt~~Yl1'ln1~~fl~~'a
•••• I. I

i'WlJl'tn~Y11 1ilYl~~~ n11~ Lfl11:;i1:;lJlJYI':1J,Jri\.t11'l L~c.JutWltlLYlfltut~UVl1'lfl1'

~n~ ~sft1u1qJf)'j~vroo.JU1~~fl~lf1~~L~ltI'J"JJ1qJ1uL~'a~1l~EJiJiulf1'f)u1un11vroo.JUI~'le

====::;..;;::::::=============",=============
c~\.l[;l'aUVl~1,;-~~LFW1~i i'WVl'a'Wifl1~n.t~~b~1,;-l'UfYl~vrliJ'W1

'~lJ1J1um'~ oo.J'W'l~~n~Wi'
"

~'tl'WfO\~"'1~I.•hdj'WFI~~~1-lvr'W{nlJfi'l1b~~Vl'H

L~'e)fl ~LrifOltbL~:;fOl111-l~1LDUIill:;vT!ij.J'W11iW1"'1"fi

fi'lS'lS-!J'WfYlS'fl'tlU(;!11-l1Jfl~ M"'111~"'1l1j'UfOl,)S'

~~vr'Ufl 'Wn1S'vrliJ'W1Y1f)1,;-:;'¥ibf'1~

dh ~'tl'l b'il"fi1:;bIill1;;"NiJfOl11~~~~ujf

nlJfOl')"lll;)fl\imS'll~~fOl,)'l1l~"'1bDufl!i"1\ii IP)l~u

; " I•••• Q •.•• d

4. ~1S''J'''lYlS'Y'ltI'lMYlL~~1:;~~~'j~Yi\i~tJLLfi:::

~Ylfi';)fimS'~~n..\~l,j'W'hn~

• ~ !II G\!II

, t11'l.J~~~.:!f"\Lil~"l :;lf1fl'lLlJ'U"ll'tlfOl~"'1~bL~~

LD'U' ~nJ~:;~"f'lL~""fi~~ f1'~~~l~:;~"'1~1'UlJ"~

1J!".J ,I "'1-~••c.Jfi1911l"l!JlUl')fi1Vlmll"l~~~ ufl[;j lJJLfl'W8

Q I'" •... cl fj
'1t1'j"ll1t1'atl(;!fl"n"lS'~~~Ylfir.lfi\U~:::tI:::

•••. #" s..

l') fi1!iui'l.m~~wr~ r.Jfii~ ~Y!5 r,~l1i.irlfY'l£111'1~

d !II _I d col • ~

~fJ"Jj'tl~~~Lt:I~L'tjfl~15'lJ5':;n'tjlJ'"1'l~I"\'j'l~'"1'l~'l.JU
'U
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'" , .
~1~"Ni'12.2 (~'El)

=====;:..===============:; ..;:::::=============
<i'UiPl'a'UYI~~!l~~M'l~.J i'UiPltl'U~n~ru~~~~~1'Ufl'l~,-r@J..l'U'l

..
7 '(l~~'e)~fif-:ll~1n

..
8 1J~:;Uj'UtJ'e)m~~~:::i'U"l1n 2-7

,~l1~:::~~flIlJ,) n~~@l l~tJyw,)tJ,)lJ 1~M')jJ~@l
A. J' dQ I .., ef

~~'l PIm l?I'lJ'U~~~1~YJn'U'l'VIM·.J~l'l~r.J~~lJq'VID
,

01 • I •. '" d '1. ~
'VI,~m1~1tJ'UtJl1lJ'(P1lJ1:;t'l~fim1~1tJ'U 'Jl~~

~'1lJ1~m~lJnfl,) 1~ L~~'):::1fi~~~~~ti'l"''Ul?I
..I ,

L'Jfl'1'VIbL'Ui.6~'U

m1L'enl"1LtIllJi'elm1~l?I~'el LL~:;n"1n11lJYi1

"L~J'U1"l1~~') n"1m'~J.J~~:;t{YlD~ftf1'1J'~t)'U·~'l"L~

i4-Jq 'VIir.J~1tM~'1~ n '1'lA'U'i~£j1-3~lJL'lAf;j~4-Jr.J~

L1j'Uf)11'V1~~'el~L~'el~.n'ellJn..,~'el~'n'el~~(P1

n'1~~~ 'U5'1tJ~ 'Jl')tJ'atJLL~:::l1flJ 11~'l L~11111~

mN1:;~3-J ..
Yi'1L~L1j'Um~~ L'J.Ji.nYini'ULLfl:;L1j·Wn~•

, .. (\

1'/mn"1n~nf Ll?ItJl'lN

L1j'Wni"LLt'i1'lJ~'ellJny, ~~'1l'el'l~~ n11~!l'W

5''1tJ~'Jl')tJ'atJ~ n fif'l L~'a1Jf1J11~'ln'a'Uf)')J'~~,)'l..
Q I •••• '"

~PIn'l~~~ 'U~'1m 'Jl'lEJ~EJfiNqPl'VI1EJ

~ .• , 'I"m,.t'lr'~"1l(P1m,.t'l't)'W,.,m'Jl'tJ'e)tJ "1:; ~'lA
Ji •• '

w~'~lJfjYlD1~~'a~Yi')e]'1n'W~'a~,)~ 1~'a~
...

'VI~~'a"L~lJ'a ~~1~Ut)tJ 2 tl/fif~
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"
1~inf.J1iJ1uiJN~V~:;rilWW9ii'U[;1tl'U"ll'EN•

========::::;...=======================
m-::UfJ 'Un'!~~~~:;i'U[;1~'U[;11f,J ,.jl~fi'l.JltJtI~::f1~'l.J

~~ r
~:;'lJ jJ '!I 'fJ'l VI~~{P~ml:;~1:;jJ jJ

1. nl~'UlPl"'1'J1f,J~'t)'ln1~b~~:;~'J1~~1dlw 1. 1"I'J1~~'t)'lnl~bL~:;~'Jl~~1Lll'U ~'f)~'l~1"

t.' ."l' d", •. J!
"11n1"I"J1f,Jf;ltl~n1~b1.~:;lJ'Y~1V1fJLM1:;~bU:'1fJ

~""I:;dj'U~~fl m "b1.~:;L~~w~"Jl'fJ'Jm,.tll~I'l•
11"1Ntll~1'l"Jl'a'J"1tJ~"Jj1U'f)tJ

2. f1~~bU1~~1tJl" bbn~fuU~n1~"Jl'a-3ttlbbUUe
,

'1.1' ,t.'Jf" t.'o/ ~o/
~~LLnf;lL1ilnJm1'flu,,~ ~L"tJ'ULL~:;r;jYl

,
tI ~:;~'Jrf~:;vn l"I'Jl~ib~~ L~~

3. bu4~I"1:;~tJn~l1' ~t1tlj:;~~flI~fJ1t1bbttlc1ltl-3•
.., .., t.'

b'ili"lI:;L"11:;~'JLL~:;".UlPlL"'l'U~N flU ~'J1~ (J1'a'l

n1"LL~:;~'Jl~~l d1'U

,
l'tJ1q1J,.:;gq'lflfL~'Ji"l~~fl"~Y\tlll~l,.t11Jn~

1"LL~:;..J~1"
:; ~ & .,,,,. £ 0/('0

5. Yl~'UbU'a"'''I1n''.Q~n1~~'aU~'UI"I'a~·~~LfllN
, ~

gq~I'JY\bbti'U'a'Ul~":;tJ:;L,;)~I«'UbI.~:;Wr'lw~
•.• J' t. _ .ad "
~~qVlfl~'l 'il:;'U'UVI,.rW1n"~'a"Jl'a2-d~LL~:;

b'Bn~I~t1,.:;ntlU 1fi1-31~~iJfillfJ13-1~1bij'U~

~~•
~ ,... ~ QI • .J I

6. ~fllN~~1'l"'l:;~'a~~m~'U~WJ~1V1l,bi.J.'l.J:il'U

I,Lttl~:;n"lf1""~bij'U111~13-11'~q11":;~'Jrf~~:;1!

111,b~~:;~'aLbfl:;~1J~~mJ't)i..\(Input)

n":;jJ'Ji.J,m~ (Process) W~c.J~~ (Output)
, d .., SIl 1

f'1~iJN~~~~~'WreJ~n'W btJ



"n~::;u'J'\.m1~ll~~ofi't4~'tIU~1~

7. m7'~~Uln~n~~~ll~:;~'tI1J~~n'tlU(;11~

tlOlNtll~'N

20

"
~~t.J~[tl (Output) ~'J~Yl~~m~n,J~"1l'fNn~N

,..• , ~
~'El'tltJ'N'l1liil~'U

7 lUm~~~U1n~n~~l,Jm~tlOlNtll¥'N~':l~

i.J1~n'tIU II'J tJ

7.1 ~l'tlfiultJ~fiHi

7.4 L'i)ntll'l~1J~:;tl'ElUf"I'Jl~~
, .•• & d

7.5 n1j1.Jj:;IJ,J'U~~lL~:;lM'tI.:j~'tI
, .J

7.6 5tlYll~1l~:;nf)U

l~m1'U1~Yi'fl~N~'J~
•••. j;, I I

9. i'Ui1dh.J~~YlYn1~tJ1mL~~'lLtl'U~'il..:lYn

., cL ai I d:
tllNqYlfi"1ltl~m~L~tJ'Uf1'Utll'fl'Utl.lllU'1J~..:l~'J~

'fl~1'U~tl'l~'ru:;~ltll'l~'l~fl1Jfu1J~~ i.L~:;LLnb

1~(;1~'tI~l'J~1
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~ ~ ,!!J.Jt ~?c.I ci #J" d Q.

~Uf71'a~YI2 ~"Il~U~1U"Il'a~LYi~LU~~HJ"11,ln11fl'\n~1 i,L~:;~"Ili1~~{1~~f71nn4-li'Jn

l1J~\'Lnr~n11~tJ'U'"l:;~~U'an'"ln~~~lu~n~nJ:;"JI'a~n1~1l~lJ"i\jf1toi m1L~1LL~:;~'alJ~U'a~

(Stimulus Response Chains) t~,tJfl1~(1j'el1J~'U'ei'HLfPi~::~f'l';'''11~Lf1~mNL~~~L-nU1"l';l1~'Yft)11Cl

~'fl(;1'ULtNmn.J'fl~f1J1'Un~~LL~:~'U1
~ .J J' .qj ~.J •... 4 .•. #' ~

"llUj;!'aUYi3 "';Uj1U\'Yi~lul~tJYl1~fl1~l"lfl~YlY~oo.JU1~vim1~'a~i~~'tl~~ ~'tl t;1l

_~ """ .,"'" •.. '~" .,d
UiJ1JInput - Process - Output L1JU'"ln.l~~1JfFI"lJ'a'l'll~f11~~'a~U~'EJ~~L"D'Um~.."DLf'I~'a'l

iJUY1m~u\l ~~111Yii.h::;n'EliJ

p

, ~
'J-:J'"l't Input - Process - Output L~tJ~LtJ-:Jn\.lLijuL«U~NI.L~~:;~o/~'"l:;!Je.J~nlJ

Input tU"l1~~ULI.~::'J~~5'fPi'tll1J~\l111'Y'1t.J5':;f1m.J

I o I I
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I I

I I

~ ~
'Ut:Jn~1n\1 L~1'J~ni:tcl 1l'1'U~"Jj"ll(2529: 114) ~~1.J1tli'Uf'l~'Ul'Um"~1LU'Um1

~~1~"Il~n1~~~'Ui:JU~~f~1~'ath~i~ L~'U~~e,

1. ih~'U~A'J1~rif'a,:m15'LL~:;:~'J1~~1dj'U ~'J1~rif'a~m~LL~:;:A'J1~~1LiJ'U~fh~'U~1

~:;1~~1 n~,,)1~1i'~>3n'l"LL~:;,j q.j~1~~L~"'1:;~LL~,,)~>3~:;L,j'U~~nfl11LL~:;L\1'"lt.J~'Jltl>3n'1"fl~'1'l

L~N~~'1~"lltl~"Il~mj~'aun{j,Pl tlf~,

2. ri1~'U~n~~dhm.J'1tJ n~~L1j'1~~1tJl~LLri ~~tJ'U~1'a~L;r'1f1.Jm5''tlu5'~

3. fi1~'U~' @l115':;~'lf'l.f.")111 m5'ri'1\1'U~,~115':;~>3,{.f.")l11~:;li'tl>3n'1~'U@ll~L'UYi'1:;

L~'1:;~~LL~:;i~L~'U~Nn1J~'J1~rif'el{:n")5'LL~:;Pl'J12..v·hLiJ'U~'JtJ

4. n1W.JIiI~IiI115':::~.:j~h'U~1:::~1iI1J5':::~.:j~L'U~1:::Yln<t'a~:::rif'a>3n1v.'U1iILiJ'U~IiI1J5':::~.:j~
~ ~ ~ 11

'1 '1 t ..L~ ~ '" '" &L;>3~q~n11~~~1~11f)11~~ ~~ LL~:;')~t.J~~~ Yl'l'UL'Y'ltl111:::~tl"Jj'U1'Un'l1,,)IiILL~:;1:;(;ItlL'UtlW)l'U

~1tJ~"Il'1~'aliJ
c ."i '1. i'1 J! •.• & cI l' •.• &

5. ~'15''J~A'J1~LlJ'UL1.JLtfl'Jl'a~Yl5'~tJ'1n5'~'am5'L5'tJ'U~lL~:::'Jl'a~~l'W'a~~1n"l1li1m5'~'a'W
, ,.. ~ ,.. !

1'1tl~"n'1Utltl~LfO)Nm1yhLtl'U'f)'W1-n1:;tl:;L,,)~'1~'ULL~:;V.,)'lia.Jc)Ylfit.J~fl-:~'lU'U Yl1YltJ'1n1~'f)
I "
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d ~" <Q.Q r ~ (\ " tI.Q

6 n-m';; Cl'U ~P1~'l~~'N "J1'fl'l"Jl(PJm ~~'El~'J,?l'fl~~ n1 ~L"J1Cl 'J,LflN~~1'l <a;:;111'fl'l~n1~
, ,

• ...J, Cf\ • _ ~ f\ ••••• 11 I ..I ,-J f1t-"1\ .••.•• '"

f1'IVl'W~iL'J~'1YlLL'WUfi1.H'J,LLf;l~:::fI~n~~~LY~fiLViLlJ'U~lJf11'16J'1t1l1J~:::~'lflYl~:::1jL'JLUI,Lf;l~:::'!Ifi~:::f;lfi'l

~,j"'lr.rtl1J'fl'J, fl~;;1J'JUfl1~ e.l~~l~f1J ii'El4.J~{J'Elun~1Jfl~1J'N"'l~~'ElL~'fl~nul1J ~'J4.J~'l~fl'lS'r~:;
\J

I jJcJ & cI I ••••

~'f)\l n~4.J~L~rJULL~~~'f)n'I~L~UU£lU/h'''ll~L"U

7. fYl~~~'1'l n~n~~\'L~:::~tJ m~~tJ'W 1'Wm~~~1'l n~M~~fl';)~iJ~:::ntJ'lJ ~'JtJ

,& • QQ. ••••• j.I df A

7.2 ~~'El(PJ1LUUn<a;m'1~~1Vlru~~'El'UVl~'fl';)'Ylmm'
.- .- . _ •.. ..J .-; •.•..

7.3 ~'ItJ~:::l,tJtJ(;i'!ltJ\ln~n~~~~'IVl~lJ ~L~tJ'WVl~tJ~~'lJfYl~tJ'lJ~~

7.4 L'Elnt'l1~1l~:::n'El1JWJ1~~
,

.1 <> dl dl
7.5 fl111J~:::LJ.J'Ue.l~I,L~:::LFl1'El'l~'El

7.6 ~£lfYl~~Cl'W
~ ,"41 ~ J' Q! I •••• <4 0

R fl1~'Yl(PJ~'El'lLU'El,:j~'Inn~4.Je.lL5'tJmJY4U~1Ufl1~L~ClUm'l1fl'W ~'1fl'J~'Vl1fl1~
, \J dB

SI I I I I

Yl~fl'El'lVlmClP1f'l I,Yi'El1~Al~ii'El~flyh~'El~'Ult1l"tl'El~~m~
\J , . ,

9, fYl~iJf'lJ1lt'l mlt"Jl 4'1Lll'WtJfi1'l~\I~~'El\l n~:::li'l L~'E)f11~~~'W1 11flJ 11t'l f1nu1'iY4

U~:::e.l~i~ ~'Vli'"JI'El'lm ~'El1J5'4.J~1lLL1JlJ"JI'El'l~~ fl15'~'El~Ufl 'Elf~~,:j fll'J 5''El~1u~n'lS'CU:::~~1~'I5'C111f'lJ

l1N LI,~:::LLnt"Jll~I1lfl'El~L,;)~1,

fl1~U'El\m~1J (Feedback) Vl1'ElU'fl'W;;'fl~~U'fl\.m i1J Ltl'Wi~~1f"1CVLu~fif1') 5'L~~~:::'JJ1J
~ ,~

1,';'11'":::'1'1ni' 'W~'El'W"Jl'fl\lrn 1~'El'W~:::"'fl\l iJm 1111:::UJ'We.Jfl LY4t)I,i]'W~t)~~ ~1 Vlf'lJn '1,11full N YI~, '"
"~'1Vlf'lJ~~t.l'WI,L~:::~~tJ'WLL~:::f)'),iJf'1J1Jt\l~~n'I'~'fl'U"'Jt.l ~\I,r'Wf)J'~1 Lil'Wfl1'~'flu L~t.l'~ f)')~

~'flunufll'flf~~'fl'liJFI'J1~~1~1~C11ui'l~1f"1~J~'El111~
, " ,

1, ~1j.J1,tlll,:::Uj'We.Jfl~~fl1 nLfl:::LI91'fl\l~'elYl\lVlfl1tJYlL~'ElnL~
2, ~,)~1'C11,~'fln1;JLflli'fl\ln'fl~LVld-J,):::~d-J~,)VlflJfl1111,:::dJ'Ww~n')1~'fl'W1'WI,L~L~tn nlJ

Vl~n Lfl(1J"'~'d1U'll'fl-3u~::~ylfi.n1Y4n'l~~'flU

3 i"l1d-J1~t1~h..:)~191~wr~ Vl1'ElI,LUU~'r)1Jtl1bJ~'lVlf'1JiI1~1J~:::W'Wwflil1~~'ElU

4. ~1d-J')~C1ri')Vl'W~L'VlI9\JFI~H~'JlJ~'Jj.J~'fl~~n""i"l'fltll~

." dlJ! • I A " , ., • I" "I5. ~1d-J'l~rlU'l'!l'flfJ~'Vl 1i'1~'lnn'l~1J~::Ld-J'We.l~f1'l~~!!i.4LlJY\t'J..JU11J~1J1JN"Il~fn'l~~'flU
4J q q
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1

1.3 m~~'fl'Ufl~1J~,m~lYl~rl~1~n1~~\l11tJ~iVlqtJ~~~~rfdj'Uc.l~~1L~'"l~~'"l~

-DI)£JL~~~'l.m'l~L~'hm~.:i1~
\I

2. m~lf'El'Uf16U~\l1;lL~'ElLLri1'lltJ11n.Jt\l'l1lm1·Ml~UFl'Elf~

2.1 f11~'tJ'fl'Uf1~l.IL~mfil.l1JC\J~1~1'Ui~~~tJMn!~YlD~fi L,)~1~4'~~~~liiLLt;i

1

2.2 n'11lf'El'Uf1~U'"l1f1m1tJ1~Lil'Uc.l~'ElU1\liJLLuuLLc.l'U ;~'"l:~11 Wl1tJ~~'l

fl '1~~EJ'Un'11~!l'UtlYiEJ~~if111~'fluiJi)rl'flf~

3. f1'I~if'El'Un~u'lWl1£J~~.:I~.:!UJdj'Ultl'l'UVl'UV\Vl'U'l,;)L"llUf1'I~LFI~1~~';)L{h~~'1£J
\I

1:tJ:tJ'I,)'"l:U11~i~~tJ1:~\lrf~1'ElUJ Vlf1~:~~~'U1'"l1f1'11lf111~'El'U11tJ~~'1U'El~Qf1U1~11~
; 1"

tJDl.IWi'"ll~~1'flbJ m~Y\"'I~~f11~'tJ'fl'Un~1J1'U~'lL~fhii'flth~ dj'U1~1.I1.11~"'I~~'fl~~1f111~f1~

~~(;l'l~CJ~ ~~c,hunn:t1'J'Um1'll~.:I' IPILtlU~I) ~.:iUJm'"ltl Du~1~~1 m1n LLt;ifii:\t'a f11~~'elVi111;
I I ,..

L"ll'Umn~tJ~L~EJ'Um11~"'I~~1tJ~t'1t;i'El f1111ifLVl1~Yi~Liluvi'U iJ'El~~Y11~~tJ~~f111ii'"l:dju
\I

~Lt.l'elf (Meyer. 1978: 1 - 18 ~'N1'U Yiilt9l1 .n«'1lL~r~2534: 37l m1~t.l'Um1~'tJ'U

Lt9lEJ1~1t9lm1~'auiJili9'af~ Lij'U~~nf111~'El'W~'tJ~1.I'W~'U~1'U"tl'a~LL'U'J~t9lYi~~n1nJilEJ~

!Behaviorism) u~:;~'I.f~.riltm (Humanism.) ~<3,i'W1'U1';)f11~~'auijilf"1'elf~~\lrll)~F11U\l~\l
, "

~\l iJi'f) ltJii
<lIlt,.Q r tI J' d '" d . "":

1. 1IPif)')~~'aw.J'Wi9'a~~~~"'I~"tl'ULY'l'a~'U'el"fPI'Jl~Wi'el'ln15'''tl'a~~l"lrl~YI'''l:::'W1l1.J

I.dliJCYWl L~t!1)riu ~'UL'tJ~1~L'H~1~'Uiu~Vi11~iJm~L~'an1.ntlYifi~fi~I.'V\~1:;~~ LI,~:;ijm~1m~Wi-

Y19l!'UtJn1n!'tJth~~'tJ~F1~'tJ~n'U iiF1'n~~~iJ1rJ1 'W~'dL'a'l ·jn1~eJ~tJ'U~1~11m~'am~t.l'U"1l~1Wi1J 'IJ 'IJ _

,, ~, f{ '" Q" \0'\ I~'" I <e'\ fI"

fi't)~nb~i1JI1~Pi~~iJ~fl~n~~YiIDj:;\.l~liJ l~1J~~ ltJ~\.l
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•••. ~l Q i-' cI .., •••••. J'- •.... .a. &

2. n1~~Wl'Jl\li'l.m~m~rn~~nJ~t ~n1~~i1li'lI~1 ~'lJ~~'el~1fi11~~~n';l''lnn1~ ~~'eln

~i'lD1fi~1 fl~l tJVl~ltJLL1JjJtJU'l\l~'ajJfltJjJ L~tJ1~~iStJujJ~~~tjPl'l1l~:;~~rl'aU'l\l~liJ~::~i'lfii11Yl

;Jm~~'d~f1~~Vl~IEJFI~\lif\lfl~~t Vl'lJ fI~~t1'f)EJL~'elt ~LVl~I:;~~fi''lJtlV1~',)fi~'Jl\l't~

••. " 'I ",,"" "". ''I l.< •• "" l:: " ,3. n~m'~<llj:;~i..lUi~~ ~~!J~~'Ji..l~'J~i~n1~~ d 1\l'M~Fln1~~~m~t~L~:;nl1~~I~'J~..
n"'lfl~~~'aci'l\l fI~:;~'a1'a~\m~::~i..l1"'l il~'Ju~'J~1Un1~~~i~U1"'l~'l~\JPl'aV1Vn1~i1'l L\lvn"'ln~~~

~fim ~u.~:;m~1;r'eJUfl~nrm;.l1:;~Ml'lJ lJ~tJ'U·vi~'eJ'hJ
• 'lJ

ei tJ 'I 'l" I d..,"".eW
4. n'"in11~'ll'El'ln~4-Ici'eJ!J '"i:;4-In11~~'N1J11mn1ll'li~n1~ i~Fl'Jl~1'J4-I4-I'Eln'U\l1itJ~

f1'l~~~I~v 1"'lL~1JjJu~:;"'lfi1l1PltJ ~~'aV"'l:;LtJ~1'af1'l~1~~ L5-tJu11i'aiiu~'l tJjj 'l.JVl'lLL~::U~::LSjur.J~

L~\l',)Lfl~I:;,xn"'lf1~~~'!'U11i~!J

5. ~L1!JWJFI'd1~1.I.11lnr;i1\l1:;Vl~I\l1jFlFl~ ~\l t1l'eJ\l4'l1in<lljm'1~'l~LiJl1in~l\l LU~n~l\l
, , .,

L~'al~QwtJu1~L~'Elnii"'lm'~~ L~'ilnn~~ ;\lilil\l~'ltJ1j~~~ n~~citJtJ n~~'lVl~ LL~:;t1l'a\l1-n

.,.."..1 aI 'l"'" .•• ..I",," .1..1 .•• G'11' '
tlV1fi'dfiV1LVl~1:;~~ Li"l'eJ~Vlml1in"'ln"~~Yl~L~tJU~1~1~C11.1.~m1.J~tJ'U~'dl~~l1iLWt.H[PlL"llU m1

'ilihhl!J m1~L~l1i'l1JYl1J1V1~~~~fI'l1~n~n1N~'J'Elcil'l ~~~ ~\lgq'eJl1iFl~'il\ln1JFI'JI2-JFil1iL~'U

"lJ'a\lYl~~cU" L"'lU~Pl(2528: 263) ~f1~'l'J~1f11~b.l1~fif1'l~~'au~'l L"'lci'a~i'J~1~~~tJULnl?lrl'J1~

~'U'l"'l't1i~1n u'eJn"'l1nn~~tJU~\l't~un~n"'lnjj~n~~11i~~'d'U~'d~1un1j~UVl1~1Pl'eJ1J
'lJ OJ •

" ~ & " G ••• d <Oi J{, ~I .••••.••• I ••.
'll'ilFl'J1~t.Vlffi'll'ElLYl'"i<llj1\l<llj\lL1J'Un11L'eJ'El11l'eJn11[.Jnn111.1.gqt'l'lj8J'Jl~t'1l1iLVlU n11'El1'lu11!J n'l1l?1~

"
~V1'"i ~~\l r.J~1~~f1L5-tJu'lufl~~Yll1i~'eN~1~~jJf1'l~~'aUt~tJ1~~~If1'l7'~tJvSj\lt'1tJf~ 1~ -nilfl'l:r::

f<'I1 1" G..I
f1~:;'lJ'dUf11~LL~'d\lWWt'd1M'i/Pl'eJtJ1\lLf;j~Yl

'lJ

6. ;Jn11GQ'Ell1iLLYl1mLu'J~l1ilJ11\l1 ~LUUu1::t!J'mrlJ1'iln11L1!Juflun"ln11~ L~'il'l~

~n~'Y'l~~fW~~~1 1 1.I.~::ilrl~'l~oD1Ul'l.J1'Uilf1~::~v1 ~C1m..l~'l~'l7'~~"I::u~:;~'Url~12-Jn'l':lVl~1

"lJ'El\lj;lul'El\l1IiVl~'l"'l1nUD1J"in"'lM~~ ~1f;j'Ul'eJ\l11i1J~~~l{11Vl~1tJ~fOl'1~IWr'l,,i~''eJ5\l

7. 1l~'eJULl~::~L1u~~1~fh,juri1UVl~'l"ll'El.:m'li~ LfOll1"flFl11~Fil1iL~U'll'fl\lnULL~::n~~ ~ 4

f'J'Jnu~~I~'W1"1b.lilf11ru~~1J n"'lf17'~~~j1'lL~'hJrl~12-J~'l,r~~~~f11~LL"li'l~Un~

!/J dI &" 1\, "" ~ "..., & ,8. C;j~'elU'"l:;lL~(MfOl'd1~n1:;f;j'eJj'eJ~u~~L"'lf;j'eJf111L~tJ~t"lJ'eJ'lC;jl1£JU~i"l~1:;C1'eJ'd1fOl'd1~
1 I I 1

dI d1" II ••"1 ') ail. V cW Cll. "l,.,t,td Q dl .10. ~
m:;r;)'ilffi1'U'll'il\l C;jGQ'ElUL1.J~lL1\l~'l.'"lYl~'1Flt1JYlql1l'Yl"l:;yn.VlC;jL1!JU'il!J1nL1!JU U-I'eln111J{)'lJ[;1

n"'lf1~~~~1L~"'ln"'l::iJf11~L~1M~NYI'l'llJ~f1LLn~~tJU LL~"'l::bJiJf11~L~1~LLNYl1\l~jJLLn~~ll~:;~jJ
'lJ 'lJ

, ,
9 n"lf111~1Jl~'El!h~YIL,jv'lln~:; "1:4'~liJ'Uri'J\.!~~~"ll!l\l' ~n11~'a'W~~~'ilf~L{ju

f11~Lllm.m1J1JYl~~f1~~~ L'lJ\J (11LiJV~~1f1'l?'~'aU~'a\lf11?'1J7'?,tJltJ

11" •..
tJ~~tJ'ltJ'JJV~~~~ 1ntJfI'lS'~~U
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(\ Ii <C:l. "CIl <' 44 r ~ 1 ':ij-q n"'~~~;'ClI~J:",~G'\r,;,,,,tt!9,'lV, ni~i.J~::;UJtJ~~~L~UtJLlPlU~(Plnl~~'tlw.JtJfi3I'tl1~i.4..lL1JU, ,<V'VI,"'''W'VIHJV'111 •••

LtlUfli~1J~::;WtJ~llJ~EJUlf1~ ~U1 (;lULtl'll1JLLf'il~tJbJiJfl')~~\l1Y1~ti1':l~n'"lfl~~~1.1.~::;l.iJ~i1tlfl')~~ ~

'"l::;L~tJ1~~I~~n m ~~'tl'U1tJ"lt1lm1~tl~~fi3I'tlf~ 1J1::;~n~'"l1nVi~nm 1~tltJm~

Yl~~ll n11~tJtJi ~'"l::;~IUl ~&l~\lL~1~1~ ~WtJULL~~::;F1wJ~~~~~Yli"Yll\l fl11wtJtJ~\l~U

"I .....t •.• "I •••••••
1.7 n'~" ''If'i'l'i}n'~L~!IUn'~'i'I'i}U" U"lfl'ln'~'i'I'i}UJJUfl'i}~'i'I•

(Jn~~~nnI1~'El-im 1~~1'l'l1t1lm 1~'El~i1fi31'Elf~ iln'1L1J~utm1J~NtJYl1J1fi~fl'U'Elrj,'l

tltil'l~~rm~~tl L~tl1~~WUULn~paj':l1~n~::;~tl1tl~ULLfl::;~U1" n1~L~tln~tllu~~ nl~~tltJ~-:!L1JU

~~~'1~t1J~ln ~~,iu~~tlffl~f»'1{j~~~m~l~~fl~L"',..n::;~d-J~~e(Macquarie University

n.d.b.: 1 - 2 ~,-ilu 1~~~lJ1t! LLn"J'Lr.J-iLCN2534: 39)

1. ~t1ln1~~tl~UF1tlf~m1-i 1 ,,::;iJn15'1;r~tln1~~tlwJ1n~IEJ~f11mLjJjJ L""~I::;~tl

flth~ L~tvJbJ~'1~'1~C1M::;tlfu1~~~tJuLn t1lmj~tJurtil L~tJ~""fl LLfl::;'hJ~I~'1~C1tflfljJ~Utl~paj':l'16-J
• 'IJ 'IJ

3. ~'l~51 pljt1JtJ1'f)n11L~'Eln1ii~'fl~1 n~~t9l ~'lyh"'''::;rhtJYl'fl t1l1tJrT-i~iStJu'i:t1lm.htJ

~'f)'!u !dJu~'t)~Qn~tJn1;r":;~1~15'(1~ltJYltl?t{ftl~~LLri~~m~1~e]~L"UL·~EJ-i.,.,tlLL~::;m~n::;~6-J

njJ;r'f)~~~'il~,iu 1 ",1'ilUJ
I I s.- I

4. tlf'El-i~IU-i~-ipaj':lI6J~ul"~'fl-i~~'fluY\,,:;l~~'ilUU ~'1m~I:;~~Y\,,:;1iiLL~:;~'Elt9l
'IJ 1

paj~tl\lnjJll5':;~jJn1~nrn'1~~m.li~":;L~u'tll ~~ WtJ~1 n~q t1l
044 .,eI ..lel,dl..l 0 II., ,.,eI, d

5. F1'1U~Mf'I~'16J"lltljJ"ll'il~r;JL~tJUYl6Jt1ltl~'ilViIlil::;UI6-J')L"D L""~I::;':l'1r;jLjtJULLlJlfl::;F1w.J

f'I':l'16-J~1~11Cl1Un1~~jJ~LL~:;L1h11lil1f'fl2;j~,jl'Jrll1Yl'1-i1l1:;~I'Yli~rr~~LLIJln tJ11~flU

6. ~'tl~~'il-i"L;riJpaj'Jl~L~~'1:;~~~tl ~paj~'tl-injJr.J~~'J~'jjtl\l{f'tl~~~":;L~o~'tlL-DU~'f)
t ."

"" •.• ., r •.• Q ••.l " •.. .., r,u & .oj <IS I •.., .,
V1'Nt1l'1lJltl~~1-JYfu,finjJ~fl,)""V11J~1n{)1J1~~~6-J""'\.J,DmJL~~~Ilil'1nL~tJ~V1t.~::;n~'JJLlJ'WtflU

, , ,
7. ~IU~~-iiJ'El4'1fll9l'jj'fl-inl"lii~'flLL~~::;"DUt1l~~Yit1l'El-i~"'l'1~r~11~LLri'jjU'1l91'jj'El'ln~~•

~~tJ'W~:;tJ:;L'Jf11fl') ~~tl'W~nl°~U~1~ 1t1ltJ~1\N?I~tl~L1\'tln1~":;-D'JtJL~~1J~::;~'JJnl~nrnl5'~EJU
, I. ~ ••.. !

~Y1'l.h~U"l"'lbLf1::;1~r.J~1-JlnYlq~LLn~~tJ'\.J,~tl n1~~tlum~hvYn "l~,:rn~tJu~l~f'JJ1J":;rl'JJnl~nrY!Lij'W
,

11J~~nl1-J!il11 ~ LijVtJ'1N~"1~ LL~:;1t1f't ii1J1:;~!YlfjJ f'li~I~~"~~!U~1'W1Uil1~~tJ'W~ Lij"\.m1i1~
'U \I '\J

••• C/ •• "" J' •. ai.,j , •.• 11 ~k' J'., •.. ~ ..,
um~m.JLn @,!Fl'?'!J.JldJJ'I~~lUifJ~'1~'UtJYlL~mtr')t{~tJ1n~1J~ifJ'W~:r!~'1tJ~'W~'W~ttJ::;L'J~1~t.\-~'W LL~::;tJ'l
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(1l~!J'li8~~~~.fi.J\l?'nr2528: 30l
d d. e1i1 o.:=l.et cl d di 9J d I

~'lY1~'1~1jUYlIP1'el'l~'1'W.:m'l'£intlS':;fl'lS'~U'l ~'fj f11S'~S''1'::'lJS'1EJ'Ifl'l~'Ylm~'1:;~~ rw€! fl'lS'

n1~rnS'~n~uYJn1N~mJ, 12528: 70 - 72) lKl~LLur:JYI!'lL~UYJLLu~l'UmS'~t9f.Ju!

~1'elf1'1~c.J~~~~f1'1~~'el'WiJil~'tlf~ LL~:;n1~U'l"Ltl'li11fOl'J1~IU'l ~'l ~'tl'l Pi'el'hJe
,

1,.. ~ ~ cI .c:t 1'" fJ tJ A (\ IV

1. "1lLYlf)lUI.~EJVl'l,:m'l~jll\n~ ~L~~I:;~4-.Jf11J~.n1'V'jVl'a-.3C1U~~m'il.'V'j1:;j:;~1J

4'-:!~1"{;1aq:;"YJ'l~! S'r:Jaq'ti1.ln1rJL~ tJl";i'jll\U~n~ LL~:;LI"I1YJ'l~'l'Ur:JtJ f)';l'l~~:;(Plr:Jn~1ilYJ::lru1'l

~::11·'Lr1lU1'l

. ,
cI•••<;, <!i •••••• r"j ••J( lz1 ~ I.YJ~~'fJ~.:J;'/4-.Ji"lYi~1~'l1t1Yl~ LLYlUL~Ml 'lJ

3. 1Ufl1~L~'tl n1~'el ,,::I1f'el'l~filjl~ru1~';l14-.J~I~I~C11Uf111f1Jf1J'tl'l~~mllr1l~

~'1L~'1f1Jf"1lil~1~u1r1l~~~~ L~U L~EJ-3itl.n'1'V'j ~-3~~~.,{~ffiI1f'el-31-nL~t1-3fOl';l1J~fi'1Jitl.n'1i"l{f'1~:;

1'fi~'l ~~~';rI]'fJ.:Jmll~~1L"llI'eh'Ul~fOl~'fJ'::m~:;;j1"l11~~I~'l1t11'Urn1~1Jl~I"I':lI~

4. f)';l'l~L~~1:;~~fi''lJ~n ~t1U~';l'W4-.Jlnlwr1l1un~n11jJ 1{;1t1~filj11rulfiljln~tJ L'rlfl3l

fOl'J'1~L;'elYl'1-3jll\'1~U1 ~~klfi~~~ tl~:;L 'V'jN~'el-3LL~~:;Yl'tl-.3~ufi'tlU~-3 tJ~ lil~'elLL~:;4'~nfiljnjS'~

'" •. ,
n'W'el'eln liJ

5. ~fil-n~'tl LL~:;ikl(;J'£i'Wl'Wf1'1S'1;r~~f1'1~~'aui:Jilf)'tlf~ f)';l~1~~:;~';ln (;]'£if)~~-nLL~:;

"ii1l ~~ L~mJ,-~1~11m111"1'J1~i~1~f1J11.l1-H1i\Ln 19111j:; 1tJ"1l'l1~1tJ
1 f I I I s.,.

6. ~'tlYi1l1:;n'tl1JLtlU"~~f11~~'tl'Wi1ilf)'elf~ Ulfilj:;Ltlu~'elYibJ~~ ~11.hij'ell-nLL~~:;fOlf~

~1'tlfOlr:JS'bLtIn1~'W'£in~~n'l~~'£iU~'W~~~ Ltl~'£i-3

••. '1J( , ••.••.••.•..• '1.I'lZ" • 4 4 ;:, "
"'l:;m"'H1'i';l'lf1l'J'c.J~tJl~191f11,.~'EJU~'WP'iYJ'J'~LL~::f11'J''W'lbU blllil'fJ'::P'11'W.:JCl.:JYI.:J~~'fJULL~:;

tI ,... I J S, I

~~tJ'WLtl'W~1~ 'lJ ·~.:JCLyj'ell·~n1'J'u111.l1-ilr1lc.J~~1nYi~~ ~~~'W"11lP1f11ffi'tl'WiJUfJ'tJf~LL~~:;"11lP1Yi1-n
, t.J Q cJ ..., I ..,

bLlil~:;Y1'a'lC1U'a19~~f1 ~ru:;bL(;Jn~1'1n 'W~1~fOl'J1~ L~~1 :;~~
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_ J C"q iV __ rI

1.9 'litlni"lu'lz1t1Jn'l'iNfll. 'lUJiz1t~n 1J"l!"ni'l1t'E)U~Uf\1)"l1t

L~LtJ'tlf(Meyer. 1875: 10 - 11 .a'N1'W~~fi1~i1m'bLc.l~Lc.l~2534 41) 1~mh~~..J
, ~

~ltlfi1J'1JJ'~~lJnl J'nrY\mj..n:;~WllJ~1P1nl~~'tl1.iJUI4'tlf.~~'J~'El1tJu

1. n'I~~m~/wan~lj~'lJlf1Jri'tl'Wfl1~Wtl'W L,)'W L'tln~1~~ttJ1~I4r;)lNi'W1 '~~l~
t .., d ell t, I d

L'~'W~i'Wm1~1B!n~1'tlLLlJlJn'J'l1h'LLm'NlJi'lF1'J16J~1nm1jj'Wi'lm~tl.:ji'l'W1 .:j1'W'JitJ1 i'l6J'EllJ

f'l '" • I tI

~Nltl L~i'llfi/NWUI

2. f1'I~1J~~tJltl~1~1L-n'Wfl1~fiUltJ fl1~1oinfifl1~bbntf'1J~1nl~~~/NLLN~~1~

3. rn1yh'J1'Wn~6JL"ll'Wn~6J~LF1n:;v.L'elni'll~m~1:;~6Ji"I~~i'l6J'el~m,i';16J~1P1~1n

~m'Wfi1~nr4Ifi'El-3n~6JtJj:;LilW~.J~(;lUL'El-3n~N~n~fl~N~'J'Elth-3

I ,'" 1 a..aI
4. nl~bb~~~ L'!!'Wmjbb~~~Lm~..:!~'tl~~1i11~1m~bL~~~'dfim~ m~bL~M~~..:!l'W~'tl~

J •••
5. nl~l.l':;~Nl.lDillinlJ' L"llU nl~LMI~~Y1"1~rw1!n~"~'EllJLL'WIJ~1P1LFlffi.:JN'El

bL~~~;;f.l~~(;jl..:!1 nlji~Lfll~l:;~~fl~bL'W~(ii~ ~~l~bL~~..:!.;r'tl~~f.lf.lnbblJ1Jn'I~Vl~~'tl1J~~'Wl

LtJ~LLn1~fli1~'el'W

6. fl1~~'El'Wntl~l4l4fi L"llUm~1<il1Ji'l~tJUL1JnLf1J'Nnl~~'El'UL~tl1<il~1Jfl~nr~h'WL~tl.:j

8. f11~1ojj1Ji'l1J1'Yl~Nd-J~L"ii'Unl~Lb~~~1J'Yl1Jl'YlLtJ'UtJi''U

9. 'i)firn~1h:;UJ'W~~L-L'Um~tJ1:;bil'Uc.l~!n'WL'tl'JmnJ,:;UJ'Uc.l~""mL'U,)~~

~LtJ'flf !I\1eyer. 1978: 18 - 24 ~/N1'U ~N~f~l'U bLfht~NLt:J'l2534: 42) 1lfnfl1';1

"~l"il~In15'~'fl,mul4'flf~Lmtl1JL~n'fl'W~~n~t;j~rif.ltl 1 (Mini-Curriculwn) ",n1u~'l"'fl-3ijfl15'

tJj:Uj'Wr.J~1;;;;1u~fiL~mfl1Jm~l.l5':~'Ur.Jfiv.ftn~tnj1'ULNL~U'U ;~~'YI1.:Jtl~:~'U11ltt1lumj.:Jdj'U
\J

"5 ~:;~1Ji1~~
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'"2. i(;1 q1J~:;~'lf"f~'fl'l"l1~m1~'fl~~raI'f)f~11'U~Vl4-J1:;~J.JVl1'flbJ ~'fl ~1"1~'fl'lnLJP'l?14-J;''fl'l

m~~n1Vl'Ul111~Vl1!1bJ

3, ij;Jq1J~:::~'lf"fl~'U~~"~~ ~n~~J.J~-ff~~~UVl~'fl'hJ
'" I

4. ~ j;Jtl1J~:::~'lralUUfl1J.J11(lLJ1~~111U1'U~?~1:;\n1VlUl'l1~Vl1-eJbJ~ ~

5, ~:;~LJn1~1.lnll~ ~VlJ.J1:;~J.Jnll1.l~:;~Yl~!I"Fltr1l iiVl1!1b.l
"6, n~n~~J.J1;r~ ~ WU'l~1 ~'UH'fltl1'1 ~J.JLVlPl~J.JeJ~~'fl~IPla'fl'ln'Uj;J~'fll'lVl'ln~:::'U?'U

7, ~f1n~f1"J.J~1J.J1~n'U111.l1.lnll1il~ Un1~~t11Uf1'Wn!~~J.JI")'J~Vl1'flb.l
, "

8. ~Ylfi~fi:;\"l;nun~n"J.J11u 1~VlJ.J1:::~J.Jnut)j;Jq1.l~:::~'1rafVl~'flUJ
I I '"

9, ~'fl~Linun~n11J.J11u~J.J~uinu'flU1'l~VlJ.J1:::~J.JVl1'flUJ

1O. n~M~J.JLL~:::f11~LLU"f1~J.J1.L1l~L1.l~uu11l~'flLm.I1:::~~:::Ln@I1.l~:::ltJ"llW-.J1f1~~@I

11, f11~~LJ'l~'J~1LUnllljn"J.JlJi1'l 1LVlJ.J1:::~J.JVl1'flUJ

12. LUUn~f1~~J.JI.L~:::n1~L;h1'JJ.JLYltJ"~'flVl1!1b.l

14, ilf111~l'l ~rn1UJ.Jf11~~tJ1rn1J.JeJ~Vl~UJ

15. "4@1n1~~'flun~f'I!lf~ 4'@ILilUt1.l1.L1l1l~Lnll~1tJlii~1u LL~:::LI"1~!IU~1tJ1;r~:::@I?n

~~U'l~'flVl1'fl'hJ

1:::~U~ 2 1J1:::aYlfi111"''1l'fl'l~tJ1f11~'fluSjilfBl'flft1 ~ l'lLilu"l1tJ1.-i1tnJ.JL~U?nll ~'fl'l

1. Pl~"Ltlu~ii~~f11~~'Clun~'Clf~ 4'l'lLtlu~~klf11J.JL~U"ILl'l

2. fl'J1J.JJ1f'fl'lm1"lll'l m1~'fluSjilfBl'flf~LLlJi~:::~tJ1ild,u'l LtJ1

3. ;jP'ltll~:::~Yl~1'l 1nUJ.J1hJ.Jlii"ll@lf1')~~'flun~I")!If~ 1.L~~:::~@Jf~1U'JULYh1@1
I "

4, I"1tiJVlfIlu:::vi'fl~'lvi'fll'l.1U'fltl1"11j

Q~ tI d 44 r
4.1 'JDL'1l1tN~l'lm1~'flUJ.JUI"1'fl1t1

4,2 filCWl1~ f1')~!Ill~J.J1@1tJ1ii~ @If1')~~!IuiJ~Fl'flf~

4 ,3 Pl'J1J.J~'Cll'l101a'fl'l1"1'J1J.JLVlJ.J1:::~J.Jnllf'l'J1J.J~'fl'lm1

5, I"1thull ~i'lLn{;)f111nrLL~:::~1l1Vl1~U 1 ilYlfllU:::~'fl~l'lf111~'fl~\lFl'flf~'flU1~11

6, ~l1'n11~!IU~~A'flf~LLWJ~;;~l1i L~tifil1i..jltl Wil111l

iI J' if ... IQAQ oJ I QQ r.=W ei 'i
7, R'l'J'1J.JtL'lJ'fl'lj;J'Ul~~:::u{)n~U'1~J.J"!lw..Jj;J'fl~~1n'1~~'8UJ.JW01'8·t~J.J"lJ'f]'lJl"lJ{;)Ll'lU'l ~WI
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,
- Q •• I Q .J 0 0. OC:l. ff"

~:;lYIlm 3 n1~1J~:;L~1.Jr.J~lJ~:;~YlD.fl1'Y'1"ll'El\l'lYIn1~~'Eli..l~'Wf1'El~~l'Wmn1.J~mm1.J~'l

"r"l~~ nS'S'~"L'WS':;~'Llm'~'Ll'"Ji..lfl1S'

~~~1.JetJ~~~ul@lL~tJ.:JC-J~~"r"l{~"'l~'l1'WVli..l~{Intermidiate Product) Lvi1,xi..l LLlPl•
,.. I ;

C-J~~"r"l€~~1~ r;JJ-J11'1~Yi~1:fl1~L1J~fJ'UL~1J~NY'l~~ m'r4-l~,j'U'El\lrf1J~:;n'El'UYl~1~ tlJ"ll'El\Jm::'U'J'Uf11~

~ tJ'l.~
,

~::~1.J~ 4 n1~tJ~::dJUth::~Ylfifl1"r"l"lJ'El.:J11Flf11~~'ej'l.~nU(Cl'Elf~li..lf11~tJ~1.JtJt.:J

••• 0/

i4CW11'Y'1-11'El\li..lnL~tJU

1. S""J'LlS''JJ-J;r'f)~~L~mnUn1S'LlI~tJULLtJ~NC-J~~J-J~Y1~'El~UnCjfJUfl1Ul US'::tJ::
,..•.

L'J~1Y1fl")""UIPI
" .J ••... .ci. cl •.••

2. 1"41.J~'j)J'll'El~~m1LtJ~Ui..lLLtJ~N"r"lg lPln1~'ll'El\lUn L1UW'l1U1U1::tJ::L'j~1 L~U'jnu
...

3. ~'Jun)Jif'f)~~1' f;lt1tJS'::~~~'l'a~tJ~::~u n1~nrtJS'::41 ''J)JYi~m~L ;r')~')~ll u~~n1S'

~'ElWU(Cl'Elf~'llf:l'l~~(Cltu~~n ~tJW11tJLU~::U::L'J~1L~m nu
4. ~'j1.J~'j)J;r'El~~L~mnuif'fl~~~~L~U~1nf1t un~uL~u'jnUf1'J1)Ji)J~ufllYl 1~

L~m;rtN L1juL~~LijuC.J~nu
, ,

••.•••• I •••• 'J! II " •• ,d1
1::itUYI 5 fl")~1J~::~UC-J~1itfl")~~'ElU~1tJ'J"D1Uf:ltJ1?11un1~~,...m~lBln~ it'ElLU'fl'l

I •••

tJ1::;~Ylfi111Y'l'll'El\l'L1.J1LLnS')JmS'~m~n1l1::;41,...1'Elm1~ n~ r;J'flLU'El'l~1~1U liL1!JUUU
"

tJ1n~.,:;tJS'::LiJul~ LY'lS',)::tllS'LLm'J-J~~n~1,) LtlU':;U'LltJ~1millPl (Open-Ended-System) LL~~bJ
~1 )J11n,...1, it"'lU111 LLr;in~1)J1~n~11" 11'1tJm1~'jU1'J2J;r'El~~ L~tJ'j nu1'lPlqtJ 1::~.:JFl E4Y1fi~fi

...
if'El41n lFl LL~::;C-J~'ll'fl~LLC-JumS'Y1\l"")J1f!LUS'::;UULNL1Ui..l U\lU'Elnn\l'll'ElU~1!J'll'fl\l,::umJ'flu

(Network of Sub-System)

L'fl~~ (APEID. 1982: 39 - 41) 1"L~U!l LL'l.tJ~ttl"lJ'fl.:j~~W1S'~'flUS'1!J~"D1U'amilu
, I •••

!tJ LL'Ll'LlYlL~)J')::;~J-Jnun"lS'Mfl~'!l'El\lllS'::;L Y1fl11vltJ ~\l ~14J1S'tlllS'::;Ejnm~;r""~1tJ~n~ru::;L U'El~1

ul'J'aU1\l L"IiiJ

•• '1 '" 0/1. f11~Mf1~"hU1::1.JU1NL~tJ'U

1.1 '1J~n"lS''f)US'2J(Cl!S'~~~1~1lS'::;41fl1S'(Clt41Llh~~'f)\l1;rt'Ufl1S'L~~4JLLN'!ltJ1mLu'J

(Cl':l12J~iil Ll.fl::fl15''tln clUf115'tJ{jU~ L~4J;iJ"liJf115'~'ElULLiI~::~iJ L~'tJ~1'i3"1l1f;h\l 1 ~12J15'f1ti12J1

1Lf")~1Z.JLL~::4'~ LL'U'J~ ~1mft vr.:Jill LLUU1.lf")f")~~1'tJdjun ~2J1.lf")f")~



~1
~, I

••.. AA r & tI J" <Q. ~

1.2 f1i~~'tl'Uori'el}JL~1~rn~Y\~'U1~11lf1i~~'tl'U}J'U~'el~~~'l'i'tlLLn'11"JV,1L'U'tl'Wl?"ll'1Yi

tJ')m,i~'el1J')'"l'1btJ11m'i~~'tll~ori'tl~L~1~~'1N')~(1Yi')1ii"l'UIN ~tJ'U~'im'U~,)fl1 'ULtJ'tl~1(11m~,)~'i'U?tJ
. , ••. ,., ~ "1' X

~':l'14-l~:;!P1?mLf1~~U.~:;YilL'W~Jfl~l(;l~~1'Uf11~Pif1'lS'llfPi~.:J"ll'U
'lJ d!l '\J

.dI 'i' <>I2. n'I~P'\m~n'U'tln5'~1J1HNL~tJ'U

d .0.1 tA'l I

2.2 m~p\n~'CJ1"llY\"ll'e)'l~L",'Y

'i' ",.dI2.3 .~~·:m,)1?Yl~P'\n~')

2.4 n'i~~EJ1~t~tJ f11~~tJ'Ut1J~LLf1~~1J~nmiJ~

2.5 f111~f1~')ql",qJU.1J1JLij!P1L~;~1:;~1J3. 4

"ll?~~ ~~1",t1J.(2531: 26 - 27) 'ltllmh?~'l f1'111l1"11(91f111~'eluijUfl'elf~~n1ofi~:;iJ

1J~:;ltJ "llt!~~1 tJ1J1:;m ~~'ln

1. m~I:;~~~~:;dj'WLfil1'tl~~'tl1'Wn1~~(ij.J'WliM~'n~~~~1'el~(ij.J'Wl~ltJq"ll1~1~1
2. lh:;~tT(91L?fnLL~:;'VIf'l'itJ')n1~L1t.l'W~1)J11mif11?)Jn~m·1)JL~tJ'l4 - 8 i~td-.J'l1'U

"
LL~~:;"11~LL~:;~1~11C11J~~~Lih~1tJLL~:;ililq1J~:;~'lfff1'1~~tJ'Ui1"'tl~I'l~ ~L~':l

3. t1JL~lJ'1J'!J'tl'l"11~n,)1~'tluijUfil'tlf~ ~1~11(11J~:;t.ln~i.ofi1'W~m'Wf111n1LL~:;

L~'e)W1(Jh~i 1~ L~'el'l~,nn~n11)Jlli1~"1 ~1)J11rl~(911t1l~~ltJt1J\'L1JlJ1·~\'~~1:;5)JnjJfi'JI:.J~'el'l
.,..

n11"l1'tl'lr.lL~tJ'U

4. lJL1tJ'W~1~'1~(1~(ij.J'W1f11~~tJ'W!:1~lJ1~~~~i)Jf'l'VItl¢l ~N lill2-J1'lil(11J~:;~~f'f'tl~'1~'-I t II 91 II

1'2(91L~'JLY-l11:;n~ n")J LU'Wf1'111JnYi'n~:;dj'W~1r1r~

5. ~~t.l'W~1)J1~C1~~'W1L-'lilfl~ \'L~:;l.j~~f11l1Y-l':;~~'1~l.jflfl~1"

n~n~~~~'N 1 L\1'Wn1'~t.l'Wdj'Wn~)Jlill2-J~~nn'1''iI'tl~f1~2-Ji~~'W€••
6. ~L1tJ'WLn(91LLN'N1-,1'Wm,\'1tJ'Ult1l·~~ LY-l1,):;iJfI'J1d-.J~~1f1~~ltJ'n'e)~15lil-

'lJ " "
_ I If" -=:J IIlII I __ ••

'VIP,~1Jn'N ~'af1'11L'tJ'WLL~:::f1~':lD'n1'~'tl'Wl'WLLttl~:::".Q~f1I1~'a'W)J'Wfi'a'~
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Q,J Q.I ~ 4'

f11~'Yt1911'U1'W~f\ ~m~':l'VItn pf1~ f.9l~..
eJCllh •..• ~ or\ ,di ~ ••.•..•• ,

LlJ'fl1J"1.~. 2~,13 ;'j1Jl~ ~YltJ~~tJr',~IM\'JlJ1-J'fl~'fl~LflNn'1;''Yl~U'ln'l~~n~m''~

~",1J~~'llI'll1~ CUNDP) bb~dj~~" n1~~YltJ1f'!\I~lJlfbL~~.r~~fi~~~Lb~~~",1J~~'ll'l'll'l~

(UNESCO)
$<

1@f~,)l.Jn~r.rWi;'~~mU'U5~ L~"5'l.Jm1~'fl'U~i'ltJ1f'!\'l~lJ1fm~:;

LYlflL'UL~~~'U LiiltJn,lfI~~"'~1 tJL~'fl1JfuLl t~"'~n~ltl~~I",fjJ~'llI~YltJ'l Wl~11fLL~:;PInlltl f'!\'l~ltlf
LLc.J~1",;.)1~Yln~::ft13n1j~ n~'l~~1 n~'lj~ft1J~ ~~~ n~ ~~L~1~~fin1~~~~Lb~::n1~~tJ'W~VltJ'l-. ~ ~

f'!\1~~fLL~~flf~lJlfdl'lWif ~'l",f1JLN~tJ'Ul'U1I':;LVlfdl1VltJLL~:;~-JL~"5'lJ1~iJfl'J'llJi~~'U1f~'U"'l:;ri'fll~

Ln~1J1:;ttJ'll,r~~ n'U~:;~~'l-:!~muu ~m1T'U'tJn~~Pl~ lJ~'l~YltJ'l~tJLL~:;n~:;'(l~(N~n~fin'1 ~

.;J d 11''' ••..••. I •. ' 'I • I"' • I •.•
Lyoj~Vl"'l::1"1 f;j"1l1'W'l'l!~~::f;j~l.Jj::~1Jn'ljCU~'l'll('HJ~'Wn1jl.JjiJ 1..1 t~"'~n~ lJlj
A ~ L .., r
1"'l'yoj'Un'rJ~tu~lJl'U2523: 1)

$<

1'\..m1~~'lLv''Uf11~YT~'U'l"'~n~ [;l~~YltJ'lf'!\'l~lJlfYJn~I~'l~'nl1Ju ~f)'l1T'U~~L~1~1YltJ'l-

f'!\1~lJlfbL~:;b"11"lt'Wt~~1I1L~Cl,ti"1~~1"lfiJ'J~"'l1n"'~1tJ c:J'lt.J~1~'J~~~n'Ub"1l'W!l'l"'l'ljtJ"'l'lf1.&i '\I "

,Q.., 110 J' A oICt..., d
l.JW1'JYItJ1~tJ1'U~'l'U:::H'll'l'U1ft 11'UL'U'rJ~I'J'll1 fi11n'JYltJ1~tJPI~ LL~:;flfiJ:::f'!\f1~"'lt'Hwf!. 'U~'l'U:;~ ~ v ~ d

~r.J~lJlfl~~n~ULYl~ n 1'U~'l'U:;~1n~~fl~LL~:;LiJ'U~~~lfIlJl'llJr.J~f11~l~~~n~(;l~ l.L~:;fT-J111L~'kJ

fljti~~~1'W~"1l'l,r~ "1 "'l'lntj~~EJ'UII'JtJ~~ ,

i'Uf.9l'Uul Un1~l1fijJU1\1;nt't6l~~'VI!J1pf1t'tf.9li(Yl1J"Nl.J~'l~YltJ'l~tJ2525: 5)..•
L~~ 1~n'ljYT lif.J'U1"'~n~[;l j~Y1tJ'lf'!\1~[;l fj::il1J.ff'Ul1jJtJ~~n~l1Jj~~ dh ~~1tJYll~

~ q

$< "

~~'Ji'l. 1@f~'lLU'Uf1'l1·~~'\.nd1'Ui'U1~~ii
. ' ..

,. n1~'UlfI,~1J~:;~-:!fl
...

d/ d/

2. L~~m'U!l"'1

~" '"4. Y1~~'il-:!L'll~~n~lJl~

5. 1Jf1J1Jj~V.~f1~[1lUl1tJ",i~nlj"1(9)~!l~1~
q '!J

,
6. !l1J~f11yj.1111:;LYIFt~

,
7. 1J~:;f1'I"l-n~~n~i'}~l\1,dJYl'J1J~:;~Ylf'!\

8. 1J~::LiJ'Wc.J~~~~"'~n~\flj~Ul!l~ n't~~~1J~:;~Vlfl!~
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w~nn'l"ill'il'U'JfltJ'lrr'lllf1"i"ll'il~1I11'JfI.

~m1T1J~~L~1d-J'SYlmP'\I~(J!fm'l:;LYI~t1Jt~~ (~~~YI) 1~b~1J'fl~~n1·\.ml~~'fl1J

LVII"! Lut~~2520: 4)

1. Yn1~i1n~t.l1JLij1Jf11J·jh~~~Lb~:;V1lm~r.J~L~'fl(J!'fllJ11tlJV11IJh'l1 ~~t.l(J!UL'fl~

2. ~U'Un1~YI~~'fl~l~t.ll ~un ~tJU1lil11rn~YI~'~'fl~Ii'Jt.l~'U~'fl~"L~d-Jln~~~

3. 1~un~t.J'UiJlJYllJ1Y1"L-w,m~~tJU3-J1n;UL~tJf'lt~tlud~t.J~~YI'1~ bb~::LLU:;\l1"b~

4. 1~ill:Oi~Id-J~U,.r'UfiLL~:::iJf1~Id-JV1d-Jlt.l1iJ~~(J!1l1:::~11iJ

5. ~1bih~rn~~'fl'ULb~:;nl~~~r.J~1~~'fl~Pi~'fl~fhJ"~~~V1d-JltJ"1l'fl'lrn~~t.J'Ufl'lS'~'fl'U

~Ylt.J'f'!11~~f

-. "". ...• -. .,
1l1'1~il6ll~'il1l'l'1L'1f1Un1'1~'il1l"il'il~~ill'JfI. (Yl1J'J'l~~I~Ylt.l1~tJ2525: 7)

uJ'tdh~'U~~iPltJ~::~~,.rbb~::b~'flV11bL~~'lli~ltt-l'U1~'fln1~~£J'Un'1~~'flU L~U bLlJ1J-,
(1tJ'U l"i~'fli"J1 L'fln~11'fil'Ulh:;n'fllJ 1~lJlYlP'\'U1~t1lLL~:;l"iil'fl1l,.:;l!JiJr.J~~'flfl11~mm11'~'fliJ

\J \J q "

Yjn'flth\l~Yi oo.J'Wl~uU1~~1'Unl~(J!~'J~~'fl'lJ 1Jf'lJtJ~\l Lv'i1"1i l~tJPin.\:;n11~n1~~1M'J3-J4'~l11

bL~::1~\j1:;oq3-J~-n1u1tlJ~1n~~1tJ1 ~1£J3-J1~'23-JtJ1::Lil'w,c.J~LUU1::tJ:;l1tJ 1'UlJl~n~ru,1~iJn1~
, ,

• & 01 1J:~ ~ 01 ' •• & 'I J;M~1:' • ~ );"1
'WIL'flI~'flfl1n1t1'WilI1~'fliJ'fl'flnd-J1Y1lfi~'fl'l1Jn1J'Wm1tJ'Wn~f.JL~n LY1'fl.V1'ifj"l!'fl3-J~~I~~1J\'\'11L"ii. ~

~'fl"ltJ Li\'fll11n11Lbn~"1J~'flnl~~tJ'WrnS'~'fl'W~t.l'lJ~'flmL~'J~~'JYI. ~:::~\l~'flnl~~tJun1~~'fl1.J1~

n1:;YI~'2~~n~lfim~ L~tJn1:;Yl1tN~n~1fim~~:;3-J'fl1J1~'fl~1'>fm1f'l~~fl1 c.J~lJl1WN ~tJu~h~ 1.,

~3-J9~~1fl'tllY;",~tf (2526 26 - 27) ~l~mh1~->!~fi~'fl'U(f113-Jri~'flf'l~'jj'fl{j~~'JYI ~1~ ~ ~ .

~t1'l1Ju~~L~"f.Jfi'i1~'fl'W~Ylt.l"lV'l'l~[jjfu.~:::LYlfllUtflu1"4V:lyjl'vl..r~~'fl~tJ'WLLfl:::~!l'flf1t L~'El1~

un L5-t1'WLl~;;;I'\~~LJiL-iil1iULb'W':IYI'I~"LUfI1~6i'llu'Wn~n~~~n'I~~t1'Wn'l~~'BU ~!?ltl"L-iin~f1~~~llD'lJ~D
'iJ

iJ Cl.' ••• .d1 ~ G'i ~ d Q Q. 0 'l !I., cl ", IV 1" 4

L~1:;~'1r'\113-J~fin~f1J:;"il'fl~v.U{j~'flL~tJ'UL'lJU."ilfJf"l'J13-JYlL"iltlUL'1l~;I'\'H113-J.V.UflL7't.J'W~~n'i:j;l'\1"l3-Jf"l~
'" '"

" "~ ". !( ••• o=J J! 1""" '% ~, "I 'I ''U'l'i;l'\N ~'fl'i fi"l7'fl'1(ijfJD 'U'l'i fl. 'i L1J'WL~t.l.::![:1:::111U.~;I'\~LL~:;:Ln~Ifi'l7''titil n?'~'fll'L .UlLl11fi:::(;i'fl'W
q ~

~ tel e:l 'it • 'JJ' d jI~""'" eJ 4, ~ ~

~'fl'iDY!LS'tJ'W~:;3-Jfi'lS'LiJti'WlDilfYi1'W"lL'jj'l~DYlLS'EJ'WLl~':JL~'WflLS't1W'!f1~ l7''B'l'W'W~1fl n'lS'YIL'ltlfJ'l
'"

'IV c::J "" •••••. d" ~'-' ad.'" d ~ '1 ~t.f

'iJ.m5'm~"'l:;11l'fl~~1"J1'fl3-JfilLfi:;~~IDUYIn"JI'fl~~L1 ~"')'I (l1~YI'ltI fY17'YI~1~fJ~L~ 'flL1JULLU'J Yl'l.:!~v.~'"'l11
lJ \J \l
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1 ; ,..

~fi1J'jtJl~~ l~~l '!.~Fl')'j~iYi~~1Jl@i~'jfln'i~Y1VI~~'l'i1'i~~n@i')tJ

~'j lli.~~~'jl~~l~~lu~'J<ii~ (;h~ 111 lYl~l~fOltl~dj'i~lm'JY1'l~lun'i~~~\i lLi.~f'Jm~~tJ\in'i~~~\i
, ....

luin~N:;Vlum~tJ'ul~hnr~~~ l"lj~l~coiil'ilMUU M~:;u'jL;h~'1.J'Vl~tlull'Jtlmj~~1Jn 1,..,1 Ll.~'J
\J".J \J \J \J .t1

••• <>I :'\ i- i- i' • l' 'I' <>I ••••• dl ~

un l~t.J'Ul'lJ'Ue.JfOlUl"lf'J""""fOl"I1l'il1Jil'lf'JtltJl'UL'il'l ~l'lm.m~m1M"DU m1'Vl1m1Yll'l~'il'l""1'ilf'l m~1'i1n
"

~'il~fl~l-:i fOlt,''i~Lij'Uli''rif'JEJu,'U~u1~fin'l1LL~:U'l e.l~m~Yl~I~~~~'i1n~m~l~YI1~~'il'1~~~1~e.J~~
'U {, 'U

iJLLU'JLWJL,..,il'ilurlu,..,';'il~"~n\~;.J'1~'J~lfrU'iliitl1"tl""" L,..,l1le.l~~'l vi1'h.J~~L,jUL"liUJU L~'ilU111J•
J I J'" ,... I

",,"if'El~vJlm;;l"l'"J";.JiLnmn1Jil'ilL-n'i'i1'l ""1'El~t'U;.J~,,,,1'il~Ul tJl1;.J~n~N:L'U'El~1'i1'UI ;'lL'U
::. II .:. .•• .J t., •.. .t

'lJ1~f"IN fOlt~:l,..,M 1~iLY~~Ll1l~ LYl'il~fJ'1fJfOlf'J'1~i'U'Ul,..,m 1~~'U fOlt"l~fOl'ilEJ1~~'1t11~n1~~'ULLfl~

L~1;.J~~'lifun ~tlULn ~l"l'J'm~'Ul"'l~"'l:;~tl'U

~~i'Ul'El1N1tJl1!(2523: 2) 1;;mh'dti~1fi~'El'UtJll~Fiil'ElfOl~"DtN~~'dYl,~1 l'Um~
• " t

~'il'ULL'lJ'lJ~'lJL~'l~~'l fOlf'J'1~i"Jl'il~ttlt1'l1T'U~~L~~~m7'~'il'U1YlfJ'1f'I'1~fLLfl:L'Vlf"lL'U1~~'il'1~tJn"'lM7'~

~'il1tle

..
...1:10 I •••• , •••• aJ ••• _

2. m7''il11'lJ1'1mm Cl'1~m~7'~W;)'1~fOltn'lJ'UnL1EJ'UYl~f1~'UU,fl:;~~m7'Y1(91~'il'l

n'11'VltA~'il~Lu'Un"'lfl11;.J~1f'i'ry'il th~""~~"lJtNm j~'il'ULL1J'1.J~1JL~":;"""fOl'"J'1;.Ji"'l:;L~'U

1;;~1 1:;""~'1'lm1Yll'l~'El\'l'i1nL1t.J'UtIf'El~'l;hifn~:;:l1il'l I L"Ii'Um1~'lLf111lm1L~'Elnl;hfOl~'El\'lil'El'l~tJn

m~fOl'J'lJ'1~~f'JLLtl~m~~'1Lil'Um7''Vl~~'il~ m11T'U~n~'ili;Jfl n'i1'ilJhJ11tJi'"J~rl'lJfOltLL~~L~'il'U
•...•... I" J

Lu.c'U j'J;.J"r1~m j~ttl ~'i L""~1tt"'l:;U1un ~tl'U1tl~ LL'U'JfOl'Jl;.J~tALl.~:;,..,inm jVl~1f'i'ry"lJ'il'i'lJ'Vl

'1 <>I ••••• ")!"l ••.. ~ <>I ••• '1 )! , •• _<>I

~"1lf'l~~'lJl7'ru1(;]'U(tJ'1~~'Un~f'ln~ f'l1'U'iltJ2527 13 - 14) ~l?lflfl1'"JC1\lf'JDm1~'il'U

Ll.1J'1.J~~'J'Vl,~1~m'l1u~~ L~1~mj~'il'U~'Vlmf'll~(9lfLL~:;l'VlfOlL'Ul~~ ~ tA,..,inmj~'iluLl.'1.J1J~1JL~1:;



35

-A'W-I'l.ti Yifl'J:t:: ~h:l1
l~'e)~~'l ~fW'li)'e)~ @ll~U~'l nV!~'lEJ'Vl'lurPl..:llJlmh~~'lll~'d ll~~~'l f1n'l~~ n'lS''lV!~..:l~'e)

(Inquiry)

-nUlll~~tVl~Tlj;@lt{ (Sun and Trowbridge 1973: 62 - 68) 'lJlL~fil'd'l~V!U1EJ~'El'l

m1~'elULllJlJ~lJl~1:;V!1~'J1~i ~'elm1~'elUL~'flL~ll ~~~ 11i'm:;in nlOjm1~m~'elurrtV!qJV!1'fl~

Yl~~m'1~LV!~mnm'JYltl'ifl\1~~f ~,n!n?Yltl'ifl\1~~f~:;iJ?~n111uf)11Yl~'~'fl~V!mtJ 1 ?~L~'tJ

~lJA'un..:lll~'ln~n1nu fil'd'l~i~~u1fr;i1..:li ~~Nfi~~~"1l'l~f1'l~~'t:IUUlJlJ~'lJL~1~W1fil'd'l~i~~u

~'lWJ1~1nf1'l1~'flULLlJlJA'u~lJ(Discover) ~~L;jun1::lJ'JUf1'l1Vl1~~~'fl~1Un11!fl!fl~~"'~ri1JLL~:;
dot "

'VI~nn11~1~1 LV!~1:;~1V!1tJf1'l1~'flu':n~tJu1:;~tJ'fl11tJ1~1l1:::(1~~f1~ lu1:;~tJ~fim-l~n~
" , I I •••.
•••• ., ,cJ tI '1j.1o ~.eU ~ 41.Q dJ tJ ••••uuun L~EJU~::I;j'a..:ll"llfil1Cl'l~lY'l'aL~'an\'l'lVl~::l1tJUU~::~lJL~'l::V!1P1'd1~t~~~Vl'lVl'l1'lEJ'l'lUL~U'a

i I I I

d d."i •• <V Q """'l ~ dI J!."f "" • I ,.,
~~f111P'1mn 'll'lLlJUm::lJ1Um1Fl!fl"JJ'fl'lUmVltl1P'11~f;l1Vll"DL~'flLLTllJftlV!1VlL"JJ1lJ1:;~lJ'el~YJmu

f)11~'flU?YltJ'lfl\1~(j)futJtJ~tJL~1::V!1f)'J1~i LUU?fn11~~~l~oJn~tJu1wr~tJL~1:::V!1

wn~~"'dEJf;!UL'fl'l;'l1l1::n'fllJ "'JEJn11'fl1l1l11EJu~::m~Vlf;l~'fl'l EJ'fl~1lJf)'J1~~IFI L~U"JJ'fl.:J~~,llU
" "

LL~"JJ'fl~LVIf1l ~~ 'hJL~'fl'fl:;11~1EJl,L~::\l~\l1U 'lbUm1i'l!fl~'fl~ dju,x'd1~"JJ'fl'ln11~'flU~"1EJ1P'11~f;lf

LLtJtJ~tJL~1:;V!'lf)?1~i LY'/11:;Li:luLLnU'l.~1L1J~n111JnYim:t:::n1:;lJ?Un1~Vl1'::?YltJ1Pl1~f71 f liJ1'l 1

"ll'fl'lUfl~EJU U'afllOj'lfl~tJ'l1Jnl\.iufl ~u~4'n m1'Vi'l'l1uLtJun~~ L,jU~.u1 u~::dju~f;!'l~~~l 'W
~ ~ \J '\J

lJ'N l'fl m~ L~'fl~"n~dh Llllf L~N~~1'l"ll'fl\lm1~'flULLlJlJ~lJL~1::m~1'l~i 'fl1IOjL~uudjULL~'l..l.i'J~

"
Lwril.::u(Yl1J?.:J~'VI1?YltJ1~tJ2525: 112 - 116)
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~1 ~'a11il'J1~i11.l1 ifnlJ ~1'a'l~~~~1U'W~'a11.l~1'a~~lJ

~i\~1~~~l?l1l~~4").r~

q~f'J.j,r UU~~1 (2517: 125) mh'J("hn11~'a'W~LlJlJ~lJ~~1~~11il'n~idj'W~fim~~J'j

~1-:fun~U~1111';)")~~e.J~LL~~ri,,)1.ru~,';)fif1'1~~~I"1~")1"1';)")~iL'a'l ;'11~~t1~Iun~u~n'"l~Lil~~YllJ

1'l~1;.J~L'a.:JLL~:;d~h.~1il'"J1:.J~~iJl"i1:.J1n fl~1fl'l~~'aUL~lJlJ1J~~El1E1LL~:;~{j'Wm~~~1.:J1I~1~';lEl Ltl'Wu ~ ~
I j I

m1~'a'WY1(;JNm~~~t11'W11:.JM~LYiCl1jN~'a'l~YlU11"l1~(;Jf ~~~1~,rn~YlEl1I"l1~ (;Jfri'auY1~~1"ft'j

1"I';)")~inl~n~~1J';)~n")~~~~~")u'a~,,)\l

~f1~CU:;'1J'a'lfl'l~4'IPln~fl ~~f.l~1L~~~'I.J~1~f1Jn1 ~~'aU~L1J1J~1JL~1:;~11'l'"J1~~~ ~

1, Iiltn1~'W~tf'1JW1
....• .,

2, L~lJ'aLL~::;';)D~,;)1J~';)~'jJ'a~~
"

'" .
5, ~\lfOi'1n')~Yi~'a\lf11~l~LL1h1-:iun ~U~l?l'a1Jt~ul~if'a~~if1\l ~u~

6, liiun~u'W~~tJ~1 (;;'a1J'1J'a.:Jtrru~1'a.ntJ~1E1WU1iu. ~

'au'Wr;) ~uYlfn~ (2533: 6l1tJlmh'~~1 m~~'a'WL~lJlJ~lJLt'Q1~~11il'j1~1 L{j'W';)fim~~

~'l L~~~1,Aun ~EI~i4'nfi~~bu (;1~L'a\l i4'nwi L~~e.J~LL~~~1~")~nLLn1JqJ~")1111fJ'jUf11~~1L'a1~fi
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1, Active Inquiry ,rm1-tJu1ilriil~1~L~~n~:;~u1-:fdl!P;f1I~A'\M9~IVtII4,)1~i

2, Passive Inql1iru M~l~l"l1mM~~n~:;~'Ul~~n~fl1~A''Uf1~TV.114~1~~'W-U. • ., \J q \J

" '
3, Combine Inquiry Yl~i9tLl~::UfH1mJ,j'JtJnu1;~1m~Lfl'f)m::~'U1,xLnl1lm1Fill

A'Ui9~1Vt1i9,)1~i

.n'Vln l"llm~"ll (2521: 30 - 35) 1~mh~~11'Um~tll~'U~tHtll1:;',ni9'"n~~ tl~:;fl~'lJ

"
;htJn~n~nJ~'l!1\~11J1i

1, f1I~'Vl!PI~'f)'l

2, n1~'fllhJ~1tJinm~1:;Vt~1.:ji"ltL~f'l:;un~tJu ;.:jili'Uf;j'au~.:j~

"2, 1 ~ldh~lJ'VliStJu~'JtJm1~'lif'l!Vtl 1ii~It11~

2 ,2 'f)i11J~1tJri'f)Umffi~f'l~'l
•.• aI •

2,3 um~tJU'Vl1m~'Vl/?If'l'fl.:j

2 ,4 'fl.n1J11tJVt~~fI11'Vll1lfl'tl'l
," ,

n11tll~\JLLlJlJ~'lJL~1:;Vt1i"l,)1~iYJ~'l!\J ~'l~1 ~ftJLLfl:;ti>j:;~1!PiL~tJ'hj1f1~~ ti>j::~~'liJ
, , ,

.:11' aI dI'lil •.• aI ••• ~ aI aI dI ~ :II ••••••

f1")1'U'Wlll~lJ'Vl~~tJ'U~Y-1'fj~Vtum1t1'ULn~i9'J1~Y-1.'fl~'Vl~::~1t1UtllIU'l~m"ll'fj~ LtI.:!i"l'JI~tL~~fl'lJ
" ,

i9'J1~fl Vt~ LnI1li9'J1~tll'U1~LLfl::m::~'fl~1U 1U'lJ'Vl~tJu m1~1 Lih~'lJ'Vl~t1'U1iL1jut'huVtil'l

'!I'ti'Jfl1:;'lJ'J\m1~~'f)U

f1")~~'e)UUlJlJ~lJLtlll::VtIi9~I~imj':!'fj'e)m,j'Uiul11'e)ur;il.:!11~~'l~
:II r dI .'1' J' 'l " J!'" • I r ••••••

1, tll11'l~tllt.ml1tUVt1f.lLl'l!Vtl~1m'U'flVtl ~Vt~'fl~i9'~'fl'lnlJ'~ Ll1::~'lI-'H~'lYl~[;)n11~

2, 1~l"l1tl1~1'Uf1")~'e)ihhlt1 ~~'fliI11tl~LLU'J'VlI.:!Vt1l"lII11'e)lJ''fj.:jif'k!Vt1;J1.:l4lu

3, lii~1m~L~'f)u11LJ~m1'f)'fl mL'lJ'lJfI11'Vll1lfl'fl'lL'Vli9ili9m1'Vl~fl'fl'lLLfl::i9?1~

1Jflti!PIJ1tJ1un1~lii~1Jn~nr

, ,
•• alaI..J.oJ •••• J! I" 1"''1 "., ••.•.•••. dI aI

L\m~ruYl:J'!Il1lti>j1flt1II.f'1U~'lJfl1ru14')1~'Lfl'f)~.ntl~\m'f)\!LJ[1'lJ(11n1~LL~::tiU1 n~rn
~ ,

, aI ••• "" <'l ~_ ',11 it dI. I'" •..••• ~ ,~it •.. :11 d1 ••• r
L"ll'W'U'Um1tJ'U~'1~ LiPlf'l\j~'fjLJ[J'lJl11fl'WV1IM~'fj'::L@ltJl11N LLI11'~1'fj1I'!lEl'iJ'fj:,jfl'iJ'fj.:!i9'U'fj~I'HI411:;Vt

~~~'fl~1LJ~fl f11'f)111 t'b'Ui'Urn'f)'U~'U'iJ'f)\!m1~'EJ'ULL'lJ'lJ~'lJL~1::W)I4?1~~n~'li9'lLVt~'f)'UL~~~ .... ~
•..

~:J~[;1 ~')D'lJ1Yn~~~(2526 29 - 30) l"f'I~'i'j~'liu~tJ'Ufl'I~~tJ'l~~~lJlJ~'lJ~~1~V.'i
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"
1, ':li\m'l~"f;JhJ~1tlrimm1~i'l~~'El.:J

"2, it~~'l~;)Vf)j~YlM1'a'l

"IV A I ••.

3, ~~'El~~~1~~~~n1~i'l~~'El~

;t I QQ Id d ad.dl " d 4=¥ ~
~~~W~':J1':JD~'El~lJ11).l~).l'Elf"1t'lJ'El~~~'ji'l, tll'1':JD~'Elt.l~~lJlJ~1JL~1~Vi1f"1':J1).lt'N~"liU

(;It)'im1~~'El'i'~~1~~ 3 it.! ~'Elrn1'ElnU~,)tlri'Elt.!m~Yl(9j~'Nrn~(1j')~t.!'im')~Yl~H~'El'ln')~

'Ell1U5'1tl~~'lfl11i'l1f1~'El'ltlPl~ri~'tifl\5'~~~~1J'lL~'El~,)Ltlt.ln15'i'lIfI~'El'lti'titl•.•\ vl'ElL~'ti'lnt.lluiJfl11
'lJ 'lJ

n1Vit.ll'1'l1lU~~~~pof~~~~~~'f.l~LIJ11tl).l~'j~i,n~1iJ~'jt)th~ c-J~n11i'l11l~'f.l~ LLt.l'j~1m).l~1 (;l'fllJ

~')~flJ f"lt ~Lt.l')fl1~'tin1J~1tli'lfi'ti'im~:;~~'lm~i'l~I~'EN (;l~'a1PI~'i,,!i'ti~~t.!:;~,)L~~1.n~ ~'lf"lt~::

~')).l1~t1Lf;j1tJ~~'JLL~::(klLUt.!n'l1~'tit.!lum~~') fllJn~m'1~~n1~t.l~,l~LLii'J

fl15'~4'tJL~mn~-.q~1rn~~!l~uFl!lf~iJf1~~

LL'tit.!~~I'af~t.l(Anderson 1973: 4121 - A)11i~n~~'lrn1'Yr~t.l,)LL~:;n'\~1J1:;LS:rU!:.i~

tf"1N~~'I'l~il f1'15'~'tiwuFl'af~ ~l~~'I~f~rn5'~ n~~i'lmPl'l~f;jf~'U t~n YilJ~rn1n~tl'UtJ'ti~flJ
, ,

Q. ~ •••• f\ " Q Q. L Q •• IQ .. I ., Q •••

Fl':l'l~M~LntJ'Jfl'Jjfl11•'D'!1VIf11~i1'tit.l~'UFl'ti1i1LL~~Lfl~ f\ 'I~L1J~tJ'ULL1J~~i'lPl'UFl~i'l1"lJ'Jn"ll'a-:!'Ufl

~tlt.lvi'fJi)YlmPl'l~i1if~'Ut~fl ~~~"'l1f1L~~~jt.l"'l1fl rn 5'l3-m~ i1fl~tJ'U"1l'ti1Jrn11i5':;~'U~~~~

t'an'I~Un~).l~ wf5'::~~')'IFlt;n'lJ1JflL5-tJ'ULL~:;'ll'ti'lJ~(iln15'~'tiWUFl'tif~~H L'J~,)~'I~~Uil '),x~')fl
fl~1~'Jj~\J~1.J

M'ti~ (Corss 1974: 3388 - A) 1liYi')m5'~m.~·')~'lrn5'~'tiWjUFl'af~~1-D'ti1J5').lFlt:
I. ~ea. 4: 4 •••• A

n'ti'UYl'lrn5'~'tit.l liltJ~Fl,)'I~~~~)J,)tJPlfl~ t1'ln15'Yi~'U')LL~:;n15'll5'::~'Ur.J~~'ti\l'1J111n15'~'a'U5'')tJ

~'ll')ti'titJYi'lJ';hr-)t~1Iif'l.Jfl1~'lJ5'~LVltJ'1J~1f11~i1'ti"mUf')'flf~Ln~'Yi~~fl~5')J~LPl,JU 6 ~m:HU:;
I ,... I I I

t'l tJyjFlt:4') t.l1'U\h~'ti~')~ (il fl15'i1'at.liJUFl'tif~dj u~~yj"ll':ltJL~L~1~ ~t.l')Y\~Wifl5'5')J11ii1i'UJ

"l1IU5'~~\l~"1!t1~"11~If115'~'ti"muFl'tif~ Lri'tiLmtlULVltJun'lJfl'l5't1'lJ5')JFl~liltJ fl'l5'~'ti'ULLU'lJ,,~.n,)Fl

'U!ln~1n~ ~Fl'tif(Kerr 1975: 356 - 357) 1~.ynfl15'~m~-'l~'l'Yi~~fl5'5')J1i1'UL~~Fl~
~ ,

(Affective) 'lJ!J~i1fl~V'Ui~DtJ)J~ fl~ ~'fl'U1l~'itlyj~~Yl:LiJm),~tJul t.l5'')tJ~"1l'it!JtJ~L~:~')tJ~"il1

Ufl ~ U5'1fl1)~'iUflL~mJ~L5-tJ'U"I\~1f115'~'tiuiJuFl'tif~~Y1fl1'UFl~~~vlt1FI5'~~f)~1fl~~~IL~tJ'Ul'U5'1tJ
~ ~ ~~ q

~ ~ ,
. ~·In1lf\ ~ 1~'!iiJm5'L~'li'UwtJ'U"1!'ti~.um1tJ'UYi'li1'fl-:!fl~~ 'WLL~mh'l n'U LL~:;:FltVl~':J'U1'i.A"11~H1'l5'

I

~tJ'U~i'ni"ltJf~yj~if1'Ui"lWi i1J!ii1n ~~tJu~~rI:~"j)I~Y~i"lt~~fdli"lt1'Un~~j'Jn~
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(Kennedy Junior High School)

1973 - 1976

~~ ~
~'el'W~~1~Y1rJ11"11~~ft'W1.J~~LYlI"I'lYltlrj~;j~1'Wl'J'WbJfJ1n Y1~'W'el1~~:;L'W'el~fJ1~"I 11~i9'1n1J'~'el'W

~\J,i"lf.lf~rj~dlu'W~~f1~~fJl~~1\n.:J f11~~f1~'Df.l~lY1tJ'el~1~1~n~16-J~1f1~ f1~1ro)Ui"l11 l~iJm4'tI
"

1~ili1m ~~m~n~t9lf11~~'el'WiiWai'elf~ ~'IICl::~'!L~'W'el"'I (J]'ellLl~•
- I;lll "'" Q,-' r J" 1 ...

~Y1t1 ~\tLL~~ (2526: 107 - 110) L1J'W~Y1~~'el~~~1\l~~n1J'~'el'WfJ·t.Jfl'el~~"li'W'W1Jrut
(\ d, J d ;aI Q ., do: •.. d tA'! J

2526 liPltJ6-J~@'i6-J\lV.6-J1t1LY,'el1"ln~1 L1J~tJlJL"r1t1lJ~~'~~C1Y1nYl1~f11~L~tI'W~f.l~Uf1~n~1 e.Jt~rumJlJ
q q I '\.: V

~~tI'W~1nn1~~'el'W1~tl1~"1J~n1J'~fl~:Ufl'elf~nlJn1J'~'el'WmfJ1.Jn~ n~~~,,;}'el~1\ldluun~n1:n

tN~EJ'Wrrtv.qJ~t,;-0.'tI f1t\lLYI~6-J~1'l4M ~1'l4ldU 70 flU mj ..atJ'l4 n~6-JYI(9j~'el\l35 l'"I'l4 n~6-J

fl~lJ~fJ 35 19'WliiL,;)~11'Wm~Y1Plfl'fJ\l8 off";) UJ\l w~m1~~tJ1hln{]~1 w~~fJ~Y1t'Yn'lm~L1tl'W

"lJfl\ln~fJYI(9jfl'el\l ;'1 ~tI 'W~1nm~~'e)'WLtfitl1~~ (9jn1~~'e)~:UI4'e)f~~..:ln11 f1~~19,,;}lJ~4-J~L1t1'W~1fl

n~6-Jn1~~'el'l4~16-J1.Jn~f.lth~ijutJ ~1~ t1JYl1~~~ ~~~:;~lJ .01 ..
t{";}~ LLt'ht'n1:n (2527: 266) 1~ili1m1~n1:nL1.inllJLY\tllJw~ifJfjYl~'Y11\lf111~tlU

"lJ'el\lunLS-tl'W0~~ ~11i't'jJm~~'fl,lL(9jtl1~~(9jm~~fluiji1f'llflf~ L~1EJ1';;'fl"1J(9jn....I~~'fl'W,~jJ'Y1 fllJ

f11~~'fl'WlJl16-J1.Jf1~ 1'l4ii'll1~~1\lL~jMJ~::~lJm~rJ;lii lJl 7 ~f.l~bm~\lf.l1~tJfJ~~6-Jt{flri'aU1.J~::~~

Fl1~~f n~fJ£'i';)'t)ti'NLiJUUf1~f1~ e~Jl~nILLlJ1JLii~ L~~1Cl1:;"lJ 4 LNL1UUmv.rJ'5'tfI~';)in t;"I'I
q 1.1 -ij \I ••

nt\lLYIY'lfJ~1'WflJ' tlm~~mn 2526 ~1'W,,;}'W70 flU mj ..nij'Wn~fJYltfI~'fl..:lLL~~n~fJfl'JlJ~N

n~6-J~:: 35 flU 1~LfJ~11'l4n1~Y1(9j~'a\ln~6-Jfl::8 ifJ U-J~ w~f11~~n~1.Jt1nf1(h t!n~fl~1~~tJ'l4•• 4J
~ '"i' 'l~ ••••• J: •• '" '" d , '" 4 •••• "i'~!P1tJ~'lJ"i1(9'j m 'j'~'t)UfJ'Wfl't)d'~ fJe.J~~fJ~YlllYll'Jf11~\~U'W~'lfn'!'Wf1ri f11:nYlL~tJ'W~ti1tJm ~~'t)U~Id-J

1.Jn ~'iJ~1~iJUt.J~1~r~Y11~~~~~~~ftlJ .01 LL~:;~lJ~1t!n~ n~n~fJ~~t.JU~1 fl f11'j'H~(9j f11~~'eJ~
,

Q t:".oj Q Q d.cl Q' J! •... 0 Q,Q r tlJA'! .QI

Ufo1f.lt~fJfOl')16-Jfl@lLWWYI~ LL~::LWWl>'!ldtJfllJ n1 t'W1"1ltfln'1~~'fJ'lAlUfOl'el~~6-J1L"1ll'Wn1tL'j'tJUf11~~'eJ'l4,
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<> •.• <>'j' 1J:d ~ " Q <> r '1"lliIWllti ') b~'W:: (2531: 72 - 73) wli"1nm~t1ni~ ."ll~(?1ni~~!J'W4-J'Wfi'flnh'Wm~~'fl'W
__ •....j..J . _ ~ -' _ .•.. r _ r.
'J"Il')'JYltJ1i"1,)~lYl~Yi~IWt)e.J~~~~Y1fl~1i~f)')~L~m~ LL~::fi,)')~fll?i~~,)'l~~7'fiYi')~,)Y1tJ')V3l,)~lYl7'n~~

j;)'"J'fl~I'l~'€J.un~tJ'W~'Wiffim.J~nmtJ~ 2 IN ~ti'W~'J'Un~~'llJ~'V1tn~tJnN LVl~~~I'UFl~ tJf1'l7', ,

~n1=l''l2530 ~IU'dU 100 rlU mj\l'El'Elm,junri~Y1trltl'El\l ~A) rlU l~tl:;nfi~rl'J'lJIil~ 50 fiU, . ,

, ••• .aJ .J..u <' 4.cl1, r •.. 41! -(\ ,-="
e.J~n'l~Y1lPJt1tJ\lY\'l.J':11'\.mL7't.J'\.tm~tJuLl?itJ~I?if)')7'~tJ'\.~'Ufl'fl~~n1Jn'l~L~tJULI?ItJf1'l7'~'fl'\.~~'l~~~'flFlt
'll'€J'l ~~'J'V1. i:J!:,J~i2.Jq"'li""'l'l'lf1'l7'~U'U~"1l1~YiU'Wi'l~(;lfLLj;1nWIl'ln'U'fl~I'li:JuU~'l~ry'V1'l'l~n ~~

1::riIlJ Of, LLt1::iJfi,)'l2.J~11l~~1'l~11l"l'V11'l?'V1ti1i"11~j;1fLLJ;1n l?l1'ln'U'fJU1.;j;JUU~1~ryYl'N~n ~Y\

L"1l'l'"J~j;\-Dl'Ulry (2531: 75 - 78) 1"~m~leJ~i~q'V1i"'V11'lf1'l7'~U'U~"Jl'l~YimVII'l~j;\f

LLt1::Yln~::m'::lJ')'Um1'V11\l~Y1t.J1i"l1~J;1f'll'fl\lun L~tJ'U~~U'U 1l1lUl-n~I1lm1~'f)t.lSJUfi'flf~n1Jm1
" ,

~tJU~1~~;JtJflt1J'€J'l ~~':IYI. n~~~'JtJU1'l~tJ .unCftJuim1DtJ~~n~tl~ 1 1~.;jCfm.J.1.JYl~-

~'V1U1Fl~'t1'lUl'€J~'il'l ~'l~~I1l'fllJ~S'1"JlfilU t1m7'~m.~fl 2530 ~1'U'J'U 60 PI'U LLU'l'fl'flmtl'Uq

I I C::I. •••• I ,..,.Q/.ai~ t.r •.•

nt1~'V1I1lt1'fl\l30 fi'U LL~::nt12.Jfi':11iFl~30 fi'U eJt1ni~':1~Uu11nlll':1i'UmnJ'UYibI1l11Jm~~'fl'U
~ II tj 0..

tl1ltJ''dl~I?In')~~'€J'UiJiifitJf~ ~ e.Jfl~~~Y1~'Vl'l'ln'l ~wm~~'ln~1un ~tJ'U~lt1if1Jn')~~'El'UlYll~~n'fl fi t
'8~1'li:JUt.J~'l~ry'V1'1'l~n ~~7'::ii'lJ .05 LLWI"~n~::n ~::lJ'J'Un'WVll'l~YlmVIIl~j;\fhhLJ;1n,;il'l n'U

J: <)\ Q" '"J!d ..,,£ Q 4 A ~ l'
YNi"lD1 f'lfl ~"llFlY\lru"JlU(2~033:43 - 44) LiPli"ln~e.J~~2.J~YiDYl1\lmn~tJ'U'J"Jl'lYJr;nG'"

'll'fl\lun~u'U~wm~11?,ul-n~I1lf)')7'~'fl~~fl'flf~ n~~~"J'flu,)'l ~'i) unwm~i'U~flm.J~n~tl~ 4
eJ 4 ~ -4 '-;\ Q tJ Q ~ •••• .oJ1 d

LLt.l'Uf1'l~L~EJ'U')Y1t.J-Fl(U1Fl~N~~t.J'UlJ'l'U'U'l"'U'lEJnY>lVlEJ'l~;..J"~'lW~WI'UPI~"W'lEJfl 'jj f1'l7'pljn~ 2531

~'1'U,)'U80 fi'U L~u~'fl'flmil'Un~~Y1I1l~'fl\l40 fi'U L~~::nq2.Jfi'JlJ~2.J40 Fl'U e.J~1.J1'1n~J'i1

un ~m~~lt1if1Jf117'fi'fl'\.~tl1ltJ1-n"YJI1lf11~~'flU~iiFl'flf~ fJ e.J~~~~Yii"Y11~f11~wm~~~n~')un wtJ'U~lt1i
,

a/' I~ I eJ a/' •••••• QQQ.,

~lJm7'~'a'UJ;1'l~~2.J'flFl~'8U'l..:l~'UU~,)Fl'k!Vl'l..:l~ C1 j;\Vl7'::WllJ.01

'Y'l~m iii"Jl~Y;ry (2533) 1"~n~'1e.J~i2.J~'V1~Y1'l'lfl'l~CftJUL~t1::L~(;1Fl~ l?l'flm1~u'U
".. ;;

f117'~'tl'\.~~"Il'l1Y1tJ'1Vll'lO~r;jfn '1Ufl'1Yi~tJ~un ~U'Ui~fltJ2.J~ n~tJYi 6 ~Yff1J n')7'~'fl'U1111tJ1~~ I?I
" ,

fl'l7'~'8~U~'flf~nlJ f1'l~~'fl'Um2.JFiij'flFl~ n~2.J;',)'fl~I'l~'fl un ~t.J'U-n'U~fiU;..J~n~1tJV1 6"" ,
~el •.••• d •... o . tI •
•~\lL1U'W4-J1lU~i"ln~1,)~!1l~[;11~~ L'lI[;1lJ'I'lfl'fJn'U'flUfiNLYI~2.J~1'UM ~1'U')'U 66 P'l'U~~m~, q

~4'tJ1.Jnf1{l~'l e.J~~~~YI~Yi,)\lfl')~~tJ'UfJ'I'UrJ,),)2.Ji~'J'l~~'" Fl,)'1~L;h1~ t1i'l'Uf1"'7'U'lFl':l1~ihnil
LL~:;"l'UVln~::n ~::lJ'Jun 'I~Vll..:1~Vlt.JlVIII~J;1fLLIFlfl (;]1..:1n'U~7'::ii'lJPI')'l2.J;J11'EJ~'l ~ 'k!Vl'l..:i~n~~
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",~d, j{ "'1~' <> 'Ii>
9'1n~'elfl~'l~~~~:;;r.J~N'lv'':J~t.JYln~'l'J~'1~~~,'J ~::;L~v'~~'J'1fl'l~~'f)v'~rfit.J~-n"ll~n\~~'elv'

-_". • f\ "'!l#...w __ .[" .-.J J' to. #! _...a .
~i~fii'eJ~~~'1m~f1YnL'l/i~L~tJ\~Ln!?ir.J~~~q"~D"{n'lfi'l~L~tlV.~~"llv'Yl'llV.~::;@'ijJfl'l~r'1nb'10'l/it1JLL~::;

~::;~'jJ~fitJ4-J~ f1~'1 ~~J'Um4'tJ~'l~'Ul~~~::U'1"ll rfirn~~'el'U;JUfii'elf~~'1tl f'lJtl Nt -rn 'Uf1'W~tJ'Uf1'I~" ...
e.o t" It c1tJ 61' £ ~ 4C, ~X

~'f)v'':J''ll1':lYlmr'11~ 111'l111f"1f"11v'':lf..l lY1'ell~t:J~~~gYlfii'l1~fl'ln~m..ln'1~~'f)'U'J"ll1?Ylmf'l'1~111~\j~~'U



I••••'U 'VI 'VI 3

n11~n1;1P1klPl~1P1f~~Lijkln11~4'm;~Yl~~~~;~ 04'u1~ ~1LUkln111kl~~~~i1~1
Lilkla1 itJikl(;J~kl i~vi~111~

1. 11':i':;'l:nn1LL~:;nfl~i'J~th~•
2. L~~~1LL~:;":;U:;L'J~1~1-iilkln11Yl~~~~

•• d ...l1~ .....,
3. LfOlffi~~~Yl"l'1 ~kln1~~U

...l1~ ....•..
4. LLtJtJ LL~klm~~~~~Yl "l'1 ~klm1'J~U

5. m':i'~1LUkln1':i'Yl~~~~LL~:;LritJ':i''JtJ1'J~-ii~~~
'lJ

•••.•••.•••. I

11':i':;"l'11n':i'~~~n1':i'~n1;1'!\klPl~,)1klPlj~ii LUklun Lffikl-nWfiU~~n~iJYI 3

4'~~1~~~f~6 ;~ LUklUn L1Ukl'll~~LN L1Ukl1klLM~m':i''llU1UL~n1~Yl'Nn11~n~ ~"n~~')Un~1kl

n1ffi,.:;mJ~n~ 4'~~1~~~h1tJ~1klfJkl 7 LNL1Ukl
I ••• 1 •• "" ~ ~ ••~ ., 4:llI ., ~., •• ~I~ oCt

n~~1Jl'J~U1~'ll~~n1"flln~P1'W'l'J1filNklL1Jklklm':i'Ukl':i':;~1J'1I~fiU~flln~1JYl3 P1~

L':i'~L~UklD,)klLli'lnU1~~'lUn~1klm,.111:;f1~~n1;1t1'lIJ1~kl'l~"~~ ~TUn~')klmffi':i':;f1~~n~

4'~~1~~~h16 ~1kl'Jkl 1 LNL1Ukl ~1~~1~1nm1q~~th~~,)u'!J~~LNL1Ukl1klLPlNm':i''llU1U

L~m~Yl1~m':i'~n1;1 111fOlL1m.~~1 iJm':i'~n1;12538 ~1kl'Jkl 60 Ii'lkl q~L';hdjkln~~L~U
, " ,

m14'tJ~~'ln L~~LL1J~LUkl2 n~~ 1~:; 30 fOlkl LL~:;vi~~'lnuklq~1~n~~~U~LUkln~~

Yl~~~~~fu m 1~~klL~U1.;r~~1n1,.~~WjUfOl~f~ ~nn~~~~~dj kln ~~fOl'J'lJ11~~1~j1Jn11~~kl
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t". I ••..•••.•.•.

~n'ei'\.-l'lYll-illum~'I'lIPI~'ei.:lIO)S:~i1~'ei ~U'ei'l,nlu'\.-lu~~'fl ~l1J'IJ~t.JU~"ll'l1Y1t1'l~1~fFif ~~;.J
:!.i I
IV &of d ~I d •.•••.• d iI •...•

5 'J 305 "ll~fltJ;.Jl"\fl~TJJ'I'l 3 "lJ'tl~ ~'l'l1"t1. ~'l;.J"'~fl\iV11;.JDtJ;.Jl"\fl~'lV1'tlUtriU "f'jYl1H"ifl1'l"il

2521 ('U1Jmm ..J'JN YiPl.252,3l ~'lihU'i)W) bbD'l~1if'i)1~ii''l~,
, ,

<>l .;;

'IJ'I'l'l'l 13 ~~'ei.:l 'U~~tI'lf)'l~

131 t'bull1::;n'tl1J"lJ'tl~'tl1n'l1"\

13.2 ~~~"lJ'eJ~'i)11l1Pl

13.3 ~;.J

13.4 'f{ ~um.J::SYltJ1~L~:;~~1i11:;1uil::SV11l~:;41.rU
, ,

"" •• 'i'
1JYIYI14 L~'i)'l ~~n... WN~I1,)bL~~'eJ')n1Pl

14.1 .rfilfl'lUVi'ei~~1s:l'ei:;1~,j'1'l,

" "
"i~t1~~ 'J~11Un1"iVl"~'il~fl1~'I'l~1~'ei'l~'ei~~t'mf1J n1~~4''C.Irlf'lU

~'eiU"lJ'ei'ln~;.JYl~~'ei~bb~:;n~;.Ji"l,)1Jrl~ ~,)~L';l~1 22 1"111J1~:; 50 'inYl, ..

; I 11

bi"l1'ei'lil'eiYl1il "'lWi'eJ11Ju

"4 a.al ~:If 0 I .., .::J
11 Fifl~'J1m1~~d1'11J'i)~'i)1J"'llm'e)f1~1~LLfl~"nnm~ 1~wtJ

,
•.•..dt. dI -. CIl".. _

1.1.1 ~'U'l~'eJ m~t'm''e:l'l''LYli"I'Wflfl1~L"1I'C.IU'lJ'i)~'i)1J""1l'e:l'l"Jl':l1~ LLY1~{;1~~

(2522: 1)

(? 101 - ? 204)
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1.3.1 i1l1~1")?I~i~?I~~1

1.3.2 i1l1'tJI"),)1~Lif11~

13.3 ~1'Um~u11tJ1;r
13.4 i1l1'U"1n1=t::;n~::;'lJ?~n'l~i'11\l?i'm1P'11~{;1f

t.o •..• £oJ' .•• _ ~ ~ •••••• ""'1.eJ
1.4 ~~1'lLL'lJ'lJi'1~I~'a'lJ':J~1"),)1~t~~51~,)'1l1,)i'1~1P'11~{;1~'1lut-J~~~~n1:n1Ji'11-2

{;11:.JY\~~n~~:.J~;''€I.:imrl tn1~f;l1~1~fl1~~LM1::;~~~fl~ (;1~L,j't.lmJ'lJtl~utJ"llUtnL~'f)fl f;l'€l'IJil 4 ~')

L~'Elfl ~1~?~ 50 if'El

1 .5 't~1LL1J1Ji'1~~'a1J11l1~~i'1Nf1rw1~

LL~::;PI?1:.J~'€ItnPl~'f).:i'lJ'f)~ii'€l~'€I1Jn'IJ'Y'I~~ fl~~:.J~"'l::;.r111

1 6 U1LL'lJ'lJYilfl~'f)lJ~~.h~1i1~i1;~~~'f)'IJ~1Urn'!!LLf;::;tlf'IJtl~\l bLt~''J1tli'1lf1~'a'IJnlJ,
'" I j

-Un~mJ-B\J~~m.J~f11:nlJYJ2 tN~tJ'tJ~1'tJLL~fNtYl'tJ~1i..'l'a1J~::;tf'l'tJi~4''l~.r~n.tn:.J6 ~\l~mJ

Le'a'Vllull.:i 1 ~"'l::;~'€I'IJ:.J1LL~?L,j~-ufl~mJ~'hJl'rifl~:.Jc;i'?'€Iti1.:i~1~(nJ 30 PI~ LL/hu1:.J1

"Q #' •.... el
'J1,1")~1::;~~111nJ1l1Yl"'J'El'lLL'lJ'lJi'l(;)~'El'IJ lfI'I~

1.61 U1~11LPI~1::;~Wi";I~1'U1~~1I,L'tJfl(Discrimination) LL~::;r11f01')1~
,

mn (Difficulty) Lij'tJ~1tJif'€l1J1if'€l~'auYi~lPl?1:.JtJ1n'€l~~::;'Vl~1'l0.20 - 0.80 LL~::;fCh'ei1'tJ1"'l
$; ,••..

~ILL~n~'lLLrJi.20 ~'U1tllt1\'~1'U?'U40 if'fl

1.6.2 'thif'a~'a1J~ri~IL~'amL~::;1Jf'lJ1l~\lI,I,~,)~1f1-iJ'fl1.6. 1 11JYli9i~'fl\ln'lJ

un~mJ tN~tJ'tJD1~~?rj'? (~1~{Jf~~fll) ~1U?~ 30 lPlU~flfC1f'lLL~?U1t:.l~n1~~'a'IJ~1r1i:.J1'Vl'1

Fill")?I~L~EJ'l (Reliability) 'lJ'a'lLL1J'lJi'llfl~'a'IJ~'l'il,jlJ tlfltJ1il~[;l1'!!'El\l~LlfI'Elf~'"ii1flfl~~ 20

(KR-20J 1J~lfl[1~11~ri1 f01,)1:.JL~EJ\l~!J'lLL'lJ'lJYlt9i~'fl'lJLi'i1nu 0.69•..
••• ••• d' •••• c.> r, c.>

2. ~UJUfl1'i~ilU')1f1,)'ntl1fll1~j;l'i') 305 6l1t1filtlilfl'i ~~,)'n. 'i~~1J1fUtlUtltl-•••••
•• <ClII"!-i] do 1l}i1 •.... I d ~IV"'V. 4 jJ

fllfl1f1U'n3 L'Litm~~ll11~'fl~i'1'tJltl \"I!n'lJnf;~P;)'"J'lJ~'-!'"ii'lCJ'"J~tJllflt1l1L'U~i11~~~I'lLLCJ~n11~'E)'U
II! q tI
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5 ~ 305

• Q d 4 .a %~ d I

2.4 ~'l LU1.m'WL'!lm.m~I'Uf11~~tlU1'lm"J:l1?i'ltl1?'l'l~[;l ~ L"tltl ~ LLU?,'l1'l~'l'! 1
~'lfJ~rJ'eFlt"l!~\j ~~'JY1. LL~:;i\tllmJjJ~1~~'l'CJ~:;L~tl~I~1\j 1 L'li'W~'l~:;~1r\fb1 '~11l~:;~\j~f11~

; ,
iJ' J Q.e I ~eJ

LLU:;LL~:;"lItld;j~wn'l1mfJL(11fJtlm'l~fJ\!~cuY1ql'l

2.5 ~1 LLf..J'Wn1~~'at~~~~'l\j~'WL~~"'lLL~,) 11hJ1-n~1 ~ViNrl"~1t9ij ~1'W,)'W5 Ynu
I 1 J,.'

;, dI ~ JJ •• I" • I .1'l1'l!<"; •••• d/
j;J~':l"'l~'ajJi"'I':l1;.Jnf1IWeJ'lL~'a~:: .~·LnU'l1J~jJ1JN LLil~"11~~UfO\':l1U~MJ~CUU'lf1tl.:l"jjU

'lJ • 'lJ

; $I tI.&
2. 6 ~1LLr.Jum~~'Eluric.hum1~~~~'El1J"'l'ln ~Y1N~CU1~1-UllhuLi~'El~1 "1U~'El

n11Wm~f111~'a'W ~~?41j~'ajJf01'J1fJ\1n~'iNLL~,) fJ'l1.H1Jll~\j LL~:;LLn1'!lri'au~111lYlj;)~'a\j10n

27 U'1LLe-IUf1'l~~'ilU~e.l1Uf1'l~LLn1'!1LL~~'L1fjJ'L1NLL~?11.Ji'll?)~'El.:ll~njJUf1 WtlU•
" <OJ;, " •••• "1., <OJ ~., ~ "'I..i 'I" '" "-
IN L~!JU'lJ'lULL~M Li'ru 'll'l LlJ'Wv,m1U'W "J:l\.\4.JuUfJf"1n~T'uYl 3 ~'WLN L~U'W"lIU'lU\tl f11~Yl'l'lfli~

~ n~'l4'\j~1 ~Iti';t~'l-J~~'h.n"Iln~'l-J~?'aU'N L~'a"~1if'a1Jn~~'a-:l~Y'i1J~1 LLn1~~nf01~\j

3. "l!(illfl'1'i~'f)UijUA'f)~~( Minicourse Teaching Set) ~"Jl'l~VltJ'll'll'l~j;1f ':l 305
~ •.•• d ,s. .eJ A ~ •.. J' J'.eJ ~.J( cI IV

"ll'WfJfiU;.Jl'lIn~DYl 3 "ll'l r.J':l~U~11\l"lJ'W(;1'l~LU'El~1i'lton1um~Y1 ~~'El'! 'll\l LUULU'El'iA1L"m n'lJLLf..J'W
'lJ

LL~:;~fim 1~1'l\l"ll" n'l1~'El~Urat'Elf~~1 n L'Eln~1~~1\l

. J' .,
LL1J\iL'W'a~1LL~:;~11\l~{1if1'l~~'aU

, ..
.4 ,Qj &,;

'J-:i~"jjl.l

"
[1i!}~n1~~¥I' ~~~~'t1,~1J1:;fj~1Ji'1~
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~~~~lfOl~\l~~'1.:i

21 ~~C-I'Ufl'l~~'Cl'U~'ltJI"l11J"Jj'Cl.:Jil~l"I'€lf~

51 n'l~..rIP!e.J~1.Jn:~'UC-I~

.It <> <> <>

6) ~'U'tl~'lL~~f,J- n~m~~L~~~

]) L'tlfl~'l~ ~'tlL~~~LLe.<Wl~~1;hh~fl'tllJm~~'tl't.~
"

• <> <> •• cl " J' '1 1'1 "" ",. ,'" ;~
3.5 'U'l'll/PIfl1~\ll'il~'UI"l'a~\llYi~~'l'l"lJ'U~1J~~~Yi7''lFlCW1~~'l'U'J'U 5 i'i'i'U lIP!

" "t.t tI J! X Q ai
f11~':l"lj~'t)Ul"lru~n~ru:;t~~'l~n'l 1"l':l'l:.Jtln[;l'tl'lLL~:;~'t)i1JI"lrl'El'l'll'El'lL'U'tl~1 n~m'r,,..m1~SfJ'Urn~. "
~'tl'U~'tl()1~~'tl'ULL~~f11~tJ~~~Ue.J~LYl'tltJflJtJt,adn~

3.6 ':1 "jj!P1 n17'\ll'auil~1"l'af~~~h.:J~1..1l1.JYi/PI~'€l.:Jl-iinuun ~tJ'U~w1fifJ~~n~1-,

tl~3 tNL1~'UihuLLflfNLYi'U~,mj'Uun~!J'UlutM'ln11'jJm!JL'ElmflYi1'lm1~n~~bJ1-rimi~•

I ••.••. .,.••. ". I '
3 7 i'lv'i~£lU~11J~:;fl'YIfi!l1'Y'i'iJ'El-:l"!l~H11~fl£l'WtJ'Ul"l'El~fllJ tlf1ll';1'1 "!lIP)f1'1~fl'tl'U

~ 0...: ,

i:J~l"l'tlffli:\1.J1':;~'\'lfill'l'Y'i~'tl 8705! 84.62
"" ""..( ~ ••.••.•• to "" .••

4. L4tJtJ'\'IlIft'iltJ'JlI~ ~ft;Jt} '\'Ifi'\'l'Nll 'WI. 'i!lU'J"ll1'J'\'I !l11ilf1ft91'i"llU;J fi !I;Jf1lll 'H1-
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(~q,;L~(?)Jiq,;1rJ'e)'W'Ut11YN'i.2524)

1,3 f1'l~1J~:u~j'u1'U.fi''U~tJ'U~'e).:Jlf1~Yl 1J~~~'l~'Yi~f1~LL~~flfW~.

2523: 60 - 72}

4 2 1Lfl~1::,x~~f)~t11~1'UL~'e)~'lL~'ilii1~'ULPI'Yi~~f)~~~m~:;~'1'U'J'Uir'e)·MI~'e)'l.J
.oJ ••.. II I Q. j- J Q/ III Q. .Q #* • dI

Yl~~'JLPI L'ULLj;j~~'Yi~[;]f1~~~ ~1m'U'e)~'lYl~'e)fJl'U~@ln'l~~'aW'Ufl'e)~~U~:;LL~'Un'l~~'e)'U[;]'l~~~'e)flt.

4,3 ~f1~ii'e)Yl~I~'e)'l.Jj;}1~Yi~~n~~~~1""l1nf)')~1 Li<'l~1:;,x L1J'Uii'e)~'il'l.6VIe.J~

i~~YlfYl'l~f1'l~~tJ'U~"ll'l~Ylmfl1'l~[;]f ~'lU'JU 85 ii'e) U~:::;r'a~'aU-rrPl~~i~~YlfYl'l~f1'l~~tJ'U

AQ r. 0 fI d ..."tj" d • IV

~"Ill~YltllP'l'l~j;}Ul1flfl'lU'Jru ~IU?'U 40 "lJ'El"ll.;jLllU·J'a~'ElmL'lJm'Z'l'Elnl1i'El1J~'lU?U4 l11?

,. \1 •• l~ ,..iI ea ", •..•

4,4 U'l LLUUYlrPl~'e)'ULll~~~YlNi"lfW'1lPfJj;j~'J~~'aUfl~'l~uf1fWa'lj;j'l~fl fW~f1~fW~~ ~ ~ ~ q

"lJ'a~if'ElYll1i~'a1J~~LL'Z'l::fl?1M~'at1lflii'a~n'lJ'Y'/~~f1~~~~"l:~(?) W~?'~:n~mJf'lJiJ~~LLnh~nt..lii'el

4,5 U'mU'l.JYltpl~'a'U~~~'l'l~U;'le.hum~(;1~?~~'e)'ULLnt"lJ1Jf1JtJNLL~~'11J
q

" I

Yl"'~'a\ln'lJ'uf1~tlui'~Dtl}J~m:n;jy\ 3 tNL1tl'l.,U'lULL~'Z'l~LYlU -a1lJl'a1J1:LP'lU-ntl~\I~~l1'I

~'lf}Jcl' ~1'U'J'i~ 30 flU ~'1'W1,h!f1~EJ\m~~~'J'e)fl1'1L~'tlWll1nm1Yi~'tl~u.'U'U'YlrPl~'e)'UiI''1n
o Q ~.o •..... I

4,5, 1 'U'l~'l'JLfl~:;~~'li"l'l'a'lU'l~~'luun (DISCrimination) U~~fl'lfl?'l~-

tJlf1 (Difficulty) LDUl1tlif'a ldfif'fl~'a'lJ~~l1'Ie.l'Z'l~~~Ylf;11\1m~~EJU~"llI~YlmP'l'l~lJlfLL'Z'l::ii'el

~'tl'Ur)rPl r.J~~~q'YliYl1\1f11~~EJ'U1"ll11'YlEJ1pll1~~f111F1ri1U'Jru ~iJf"1'J1~EJ1n'a~~:;WJ'l~020-080
,4 • ::. \ J" J.o1 •. 1 • iI ~ 0 •••.

LL~:;W)'a'l'U'l~-~'lLLUnj;j·mj;j,20 "lJul1J~'l'U'JU 80 "lJ'aLL~:::30 "jJ'el[;]'l~~'ltpl1J

'" i I

n'l.nrn~tl'l.~tNiStl'U,j1'i~i'Ji'J (~1~{Jf~Yij3j)91'U?U 30 FI'U ~f)f"1f\l'VlU\lLL~?'W1~~n1~~'e)u~1t11

~1"vt1Fi'lfl~I~L~E.I.:l(Reliabilitvl 'll'e:J~LL'lJUYl~'~'a1Ji.:l"u'Ut~tJ1~~[F1~"lJ'8~i"n@)'elf1"ll'lf@)~u20
•..' 'ii '\J
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i

f\!J _I .,. '" ",,01, , <;" '" '"
L"Jlt;1J L~DjJn11'J'"ItlU1JDYl4-1mp..IY1~~'El'lLL~:;n~4-1~'JD1"\4-1 .111tl n11"14-1'J11I~~'1m 1YI~~'El'l

.. ~~ "'~IRandoffilzed Posttest Only Control Group Design) 'Jl..:l~bLlJlJlbe.J'l.m1~Yll1I~'ej'l(fi..:l~

n~~YlIPl~'El"R 1 Xl °1 I

n~4-1F1'J'lJFj~R I X2 O2 I

iqJ~ms'cU~l~'WU'lJ'lJLLt.l'Wm~Y1tv1~'El..:l
d I ••••• I

R ~4-11mNn11~4-1J;1'J'Eltl1"

Xl ~~1U~..:l1fim~~m~ 1111ul~'(f,n1~~'ej~i)f01'ejf~
4 Q~ • .ctI

Xz ~~1tlCl" 'JDm~~'El'UJ;11~~~'Elf01f:~'El"~~'Ji'L

d ••• <>I 'I '01 ~4-11tlCl'ln11Yl~~'El1JVi~'lL1tl'W,v.n~4-1Y1I1i~'El'"
•• .,eJ f'\ '

O2 ~~1mN n1'S'Yll1l~'El'lJ~~..:lb~mH'l.m~~f01(nJfl~

..
m4'ull1~1L{).'Wn1~YlMl'El·:m~:;dilJ~1J~'J~ii'El~~ IPn~~h~1J ft.:Ju
" "
1. Y111i~'El1JF1'j1~~'W31m~1~Yltl1f'\1~J;1h'El"irn~tlv.~'l 2 n~~ tl1iu1iiLL'lJ'lJ

'Vl~'~'EltJ~l1Ifl1'j1~i~U3'1U1"ll'1~YlU1f11'1~J;1f~~f1tJiwJDtJ~~n1S'1tJ~ 1 - 2 ~~4'tJ~~'1\l~U Lb~'j

J;1~'J~liiF1:u'U'l..LLb~:~1fCi1~1i~L-n'l..LfCi1L'il~U,fCi1f'1'j1MLllnJ~'j'l..Lft.:!~t.l~m~LlJ1m.nVlutJ~"lii'El

1.1 LlliU1JLYIU1Jt.l~i~~Yli'Y1'1\lm~~m~wJ'1~i:A'uS1'U~'D1~YltJ1r'11~(;)f~:;~~I\l

n~4-1Yll1lfl'El.:JLL~:;n~~(Ol'JlJ'1~tlPlulif t - test LLlJ'UIndependent
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e1'ilu;1, m~LmmJ LYlmJt:.J~~jJ~Yli'vn~n'l~L1tl'U~IJ'1jJi~'Ufl'Ui)"!l'l~YlmP'l'l~(;lffl'l~f'1'l'U':lru

~:"d'Nn~jJYlI1l~tl~LL~:n~jJ~'JlJfljJ t:.J~i.J~n{)~.:J(;l'1~.:J~3.1

(;l'lj'l~~ 3.1 t:.J~n'l~LmtllJLYlmJt:.J~ijJ~Yli'Yl'1~n'l~L1tl'U~IJ'ljJi~'Uj'l'Ui)~'1i)YlmP'l'l~(;1f

ritl'Un'ljYlI1l~tl.:J~~~~'l.:Jn~jJYlI1l~tl.:J~~:n~jJ~'JlJfljJ

n~jJ~'Jtlth.:J n S2· X
n~jJYlVl~tl,:j 30 20.03 20.10•

30 19.80 13.34

t

0.20

p<005 = 2.000

"l'ln tJl'l~.:J~ 3.1 "l:Yi1J~'lt:.J~ijJ~Yl~'l.:Jn'l~L1tJu~'J'1jJi~Uj'lui)~'li)YlmP'l'l~tJlf

fl'll'il ~'l'U'JfU ntlUn'l1YlVl~tl.:J1:~~'l.:Jn~jJYlVl~tl.:JLL~::n~jJfil'JlJ"ljJ'W~lJln~'1.:Jri\"tlth~ilUt1~'l fil'kJ
,

44411I .,

Yl'l.:J~tl(;lYl1:11l1J.05

.•• ..l~.t'l.l 401 "'~2. 111'lLUUn'ljYll11fltl.:J~tlUIJl'ljJLLtltlLLt:.JUn'lj~tl'U'Vl~l'l.:J'nU~'UL'Utl~'1LVlmnU'Vl.:J~tl~
•..

n~jJ Ll1ltlL4fL'Jfl'l'Vl@lfltl~~tl'l.m~jJ'VlMltl.:JLL~::n~jJ~'JtlfiljJ4'1'U'Jun~jJ~::22 ~'ltlLv\'lri'U ~.:J{1
III ~ 'I ~ 'I

2.1 n~jJYl@l~tl.:Jn'l'~tl'ULun~jJYl@l~tl.:JLilum'~tl'U Ll1ltJn'l1L;f~Vln'lj~tlU
._ .- 4 ~., .•.• ~ ••

jJ~tlf~LU1'lm~'l'JYlmP'l'l~j;Jf 'J 305 ~~1Jt1jJflln~iJ'Vl 3 Ljtl.:J lJjjtl'lmfll~~::Lfln .....I1lIJ.:J

11l'l'JLL~::tl'Jn'lP'l tVltliJiuj;Jtl'Un'lj~tlU (;1'1jJ~'l~tliu ~.:J~tlLi.JU

~ 401 , ..l ••••• 1: '1.I'li'
2.1.1 "IJULj;J'tljJn'l'~f)U ntlUYl"l:'U'l~@ln'lj~tl~UPltl;r~ ~lJ~~ ~t~IJj

•• 401 "'. '1.I~fIIn~~'ltlfl::Ltltll1i l1i.:JlJltl~lJ'U

1) ~n~L~N~~'l.:J Lih~jJ'lt1 'l1ii.Jj::~.:Jf'f~'JLi.J'(;lllj::~.:Jf'fL'il'\"j'l::'lltl~

~(;lmj~tlWU~tlf~L~dh 1"ltlti'l.:J~::L~tJ(;l'i111L"l'UntlU

2) ~n~~t:.Jun'lj~tlul~L.;r'lL"l~'l"1b.:JL~u j::tl::LIJfl'lL(;l "l::L\fyn

n"ln~'jJtl:: LjU'l.:J n"ln~'jJ~.:Jn~'l'JiJ~n~fU::Lil'Un~jJL~q) n~jJtitlt1~1tlj'1tltj PI~~
••• I

3} ~n~~'lLULL~~::n"ln'jjJuu filt;rtl~~'ltl::i.ffi'1.:J ~'1LijtlLI1lLL~~~'1

4) IJlj'J"l~tllJLtln~'1jllj::ntllJ ~tl L,"i~tl.:J;jtli.Jj::Lijut:.J~~n'l~'U11lH~'l'\"jtl
I , '" '" I

LVJtl.:J~1tl'bJ '\"j~tljJYl"l::l4fLVJtl.:J1111lhiJ'!J'kJ~'l"l::1~tl~1tl~i.J njrutl ::L~LL'Vl'Ui.:Ji1L~tl,jtl~n'Un'lj

Ln,,'!J'kJ~'lL'U"IJfU::~'1Lu'Un"ln~~jJn'1~L1tl'Un'lj~tl 'U

5) filt'"l:~tl~fn~ L':l~'11'Un'l~~'1Lu'Wn'"lnjjjJ1~Lil'Wli.J(;l'l#.J~fh~'U@\H
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>-

2.12 ·r~~1 ~l'l~rl~m'~4-Jm~~'CJ'wm~~'f)~

. ~
<l=:r, ,."cJ t.r 04 IV oj d . cJ

2) fl~n~~~~~n'Vlf9tj;1'a~IP()~~'Wm~'W'W1"l';l~~j;1~tJ~f\n~'1~'1'atl'NIPI~"J1~

mrYl"~'f)'l m~~n~lJ'Vl~t1~ri1l;~t1J lJ'VlLW'Wmf~'W m1~n~1l~'f)~1L~'hl m~lJ11t11t1

lh::mJ'1.lLLr-JWl1Yi111~~1~ n'I~~.:jL'Vlll dj~~iJ
.

II OQ~ ,jJ l.c:f:ldil

3l L~m~'I'1L'W'Wn~M~4-Jfl~~f9~I11'a'lFl'f)tJl"l';llJfC'I4-J"J1~m",~'f)m'ti~';l~
q ~ ~

l.l.m~if '1l~1Un ~t1~ f'ltm 1L~~~h'lf'l"J1~n1~~'f)ffi1~1'Wm1i"J4-Jn~n114-J 1~f'I"J14-Ji~~~'f)fllJ

1!n~tJ~ 1~Fl"J1~~~1~ 'ei~~::dj\m1~~~1'l LLN~~1~l~Ln ~~iJn'lJ1!nL1tJU

4) L'Wm~~1LU'Wn~n~~:.Jm7WtJ'Wm7~'a'W'ti1~iJun ::hJ'Wtffm1'1~iJr~~'1

>-

21.3 "'JUf1'l1t)~1J1::Lil'Ur.l~

"
t.l~~1nmrYlll ~'f)\l f'ltf91~1l,j''WYin if'1l",1 LL~~~1J~11f11·\.m'l14'~n~n114-J1"J4-JYI'!m11J1::Uj~

2.2 n~~f'l1lJ~~ m1~'f)'Wl'Wn~~f1"J'lJ~~L,j'Wm1~'tl~j;1')~~i1'elf'lt~-eJ'l~~"J"I1.

~ •.•••.•..• 4t. ...j~4t..-J ••.. ~ •.• ~
"J1.:j~,)~tJ(;1\ Li.~'Un'l~~'tl'J(;11~LLtJ'Un11~'aUYI~n~n11~m1L1tJ·Wl'l~~!I'\.~r;j1~~'11P11J"jJ'\.~t?1.:j'\.~.. ,

jJ I ~A 0. I ••••• eJ • 4

2.2.1 ,"1~Ll~.:!'1Pi'1.l1::~'l,"1L"J1'l'}"lq ~f1~1~fl'f)'WYJnl"lNYI~~lPi"lL'Wum1~'a'W
•• ,.. I .0; t.f ~ I IV & iJ

222 'W1L"ll'l~1J'VlL1!J~IPi"J'CJn11~'<.Ji'1'J.1-eJr::"11tl'llmn~LYi'f)l;Il1'i\l~ .. -

r"'" t;oJ" .•.••.• oClli ..t'l;Il"...••),"...•"''' 'L1...•r'') ....• .~"'~ ,,':'\•..•1\0 ''''''"'~ ''''''"''1'''''''''' ""...••,'l"""''''e'' 'IPil,",elo!JL.llltlb~ 11 ltN ~~l, bt.o"lVr!J.Jrl~ •.~iltoi c.Nt'-'l--t-JJ~~V1~llbo~~:'~ ~loJ



'"'" w~~l1ln11NUU
; ,.. ; s-

3. cijm~~"'l~'Un'"l~YI@j~'tl'l~'tl••m~r;) ~'1rn~"1~i~'tl'JiXn~'tJ~~~rhm~~[1j'J'tlth,lil.:i2
,

on..:! d~h..(fl'l~V\IP\~'fl'U"'~.:l~~t1'U L~It11.fi\~'U'UV\@l~'fl1J..r/PIe.l~~~m1i"''1'''i.:lf1")~~tI'U~"ll'1~V\m-
!

s,,- ;

~'1~(r,f 1'1U1"ll1~YlU'1~1~{}lf'"J 305 i~1Ju~~mn1JY\ 3
'\ " . _ ..l ~ • ..i••)( _ •• " '\ o-..l

4. (;\rJ"'l~Vlrl~~~~'Ufl'l{;\'tl'J~'tl'l~m~tJ'U~~'~'J'U'Ifl~~~'U~Yi~1?1~'1'J~fl~'1~Vl~~i'tJ~~r;)D

f1'I~Yi'1'l~0~ ~~'fl"1/P1~'fl1J~~2J~fi'1UlPl'fl1tl
d.9

, r
~." 11v 0 A •• ,., el.., •••. A .oJ .Q.Q. ~

~'}."tJ~lfIYl'if1'I1'"J~jP)~1:;WjJ'e)~~~mjr;)f11Jr..l~~4-.!~YlfiYl'Nn1~~~UU~1m"ll1,)i'1tJ1i8l1~[1)1

..; <e'- • ~ _ • "" I~

'J 2,05 ~~'tl~'J~~'tJirn~ - ~~n... !PI'J\l@j'l'J~~~~'tl'Jrn~~1~~1~1'J~1.:i[;j'tll1J~
.,s c.I Go' £ cJAA ,.

1 LmlJ'U~YiU1Je.l~~~~V\fiV\1,m'1~L~tl'U,;)"ll'1r;)Yimi8l1~(;l~~:;Vl~'1.:Jf1~~YiIP\~'fl.m~:;

n~~jP)r;)1Jf"l~ It'fiUH t - test ~~1JjJ Independent

~1EJU~ 2524 71)

x

'"
~~t;'1.~e.J~~~dJ~j~~ f1:; ~~\~i.~Yi~Vi~J~

N



=
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~
12 fi'lf"1'?'i~ull~"J~';I'U~'el'lFl:;~~'U'Ui<'i'li..l'?r~·nn~{71~ ~--iiJ,

N2:X2 - (2: X)2

N(N -1)
S2 l.mw f"1'd'l~bLll~ll~'J'U

"LX m'IU r.J~1';~~'f)-:JFI:::bbUUYI'l~&..l~

x2 bbYiUt.J~J'~~"1l'a-:lI"l:'::bbUUbb~~:.::if';ltmri')~~~'tl~

N l.bYi'W9'l'W'JUUfl~EJU"Lun~~,
, r

2 \r! fill"l,)l~bY\tl~"1l'f)-:lbblJUYl~~'tllJ (Reliability) "ll'tl~bblJlJYl~·tl.j'tllJ1'~ r.J~«~fjy,fi

Yi,)~n1 ~Wtlul"l')'mi~ 'U3'l'U~'!lI~Yitllfll ')~ ~ f1111"l~1~ n.J bL~:;LL1JDYi~~'tllJ~ ~ r.J~«~~Yi'iYi'I~rnJ'

~tlU~"il'l~YlEJ'lfll'l~l1lf 'J 305 1~tll;nfi'1J~N Kuder - Richardson-20 (KR-20) (~fJU ~')EJEJ(il\bb~:'::

! " l
=

__n_ ii' 1_ L. ~q !i·r«-<KR-20) - .
n-IL S· j

rn(KR-201

n

p
,

9Tw~ufluYif!n
""

~1'W':l'Wf"l'WVf~'\.uJ~

• \' • r\ f'\ ,.. ~ '1 '-,
11'1F11"l'l'W'Jft..i J':'::~';I1~MpJYi~~'tl~bb~:.::n·~~I"l,)lJ~~l~EJl"il t - test bLUlJIndependent Llfltj."h

•..
~~'2'"!Jfj~ t - test l.b1J'JJ Independent ~~U(~';I"'A ~'lUtJfl, 2526)

t =

df =
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s\ ~mw ~11~~l~~~~~U~~~n~~~~~~~

2
1"\') '1~ mh1J~? U"'J'eJ~f1~~Fi? 1J1"\~S2 ~~Yl'l.~

. '! C.

n1 lW!U ~IU'J'l.~..1f1~tJulUf1~:...IYitl,~'el~,
o 1V Q t'; In2 lW1U ~'i'l.l~UUn ~~UUlun~~')1"l11J'"l~

~.4ll ~ d" .oJ 4.Q, r .•
4. L1J~tJ1JLYltJ1Jr.J~h'i~~Y1~Yn~n1~L~tJ'l.J,~1m"il1,)Y1tJ'1m~~~') 305, ~:;~,)1\lfl~~

Yl~~'el~n'lJf1~~I"l'J'lJFl~ t~tJl~~fPI~"iJ'el'i t - test ll'lJ'lJ Independent
_~ d ~ J d __ £.

5. llJ1r.J1JlYltJ1Je.l~l"'~~;'lfiYll\ln1~l~tJU11m"llI'"Ji'lr.J1P'11~[;l.111F1i"11'W':lr~ '"J305

~:;'\tl~1.:Jtl~~Yl!PI~'ti~n1Jfl~~fl'J1Jrcl~ 1!PitJ1~~~~~!l~ t -test ~l1J1JIndependent



I

"'>I
1] 'Vl 'Vl 4

~lV ~~Ft .e:. •... q .cI r;! q x J' oJ
fl'!~'J9~flj~,l't..mJun'l~r.lj~ L"1l.:JYll1i~!l~LY'l!lL1J~mJLYI~lJe.J·(j'('l~~Y1flYn~n'!~L~m..J~'I~

~"1l'l~YlmV'l1~Vlf 'J 305 ~!l.:Jun~~U~~!l\..iLl1i~1~'1J@lm~~!lwi:lPl!lf~rhJf1'1~~!lu~')~~iJ!lf)~, ~ ~

'"c:!Io rll .•. AI: ••• .e,J
fl'!~L~U!ln"1~'"JLf)~1~W'1I!l~~I.LlJ"LlJU2 Vl!lU l1i.:J\J.

"
~!lU~1 CJ~f1"'I~Lm~'1JLY\t!lJt.Jf-l~)J~Y1tYl',).:Jm~~t!u~"1l,)~Y1t!11'i'H~Vlf'J 305

n:;\-1~'i~mh,JVll1i~!l~LL'rl::;f1~1.JFI'd'1JFl~, "
j;l'aU~ 2 e.J~mnmt!lJ LY1UlJt.Jf-l~)J~Y1tYl')"m~~t!u~"!!,)~Y1m1'i'l~Vlf1l'lFlr>1'1U":!fl.J

'd 305 ~~\-1~'1.:Jf1~~Y1l1if-l!l.:JLLf-l~n~)Jf)'"J'1Jf))J
q 11 q

X
..i

LLYiU Fl~LLU'\.Wil~t!

n LLvn-J ~,)U'JUUf1 tSuul un~)J

82 LWI·~ Fl'J'1)JLL11~'lJ1'JU

t LLYIU fi')~n~Yl!iI~!llJ

f1~'-J'Ylg)~!l~ v')J'1tl~~ un ~uun~)JfJ'J'elth"~ltSuu lWIt! 1~~@l m~~'ej'WiJu!PI'elf~

nfi)JFl'JlJ{O\~v'~'1!J(i~un ~t1'Unfi~I1i''J!l!h~~I~m.~l~t1Hifl1?'~!l'UlJl'1)JA~!lFl1"JJ!l'l
q .~ ~ ~ ~



., 1--Yilfi~'tl~~~~~fl~~r1,)1Jf1~ e.J~1J~lfl.n~I~(?l'l~(NY\4,1
"\ ~ \\..1

.ej toJ.e:J IIV ~ .c:SQ~ . e'
~()~,)":)Y\ 4, 1 eJ~f1')~l1J~tJ'lJLY\EJW.j~~~C1Y\fiYi,)":)f1,)~L7tJ'U'J"ll,)'JY\tJ,)Pl')~(?I~'J 305,

f\fi~fPi'':l'€l~h,'J n 82

• X
mh.jYill~'5'i 30 55,80 7465•
n~~i"l':liJ~~ 30 50,07 19.31

t

3,17*

;;p<OQ5

1
•• .; ~, 'I ' • .oJ.., • ., .•.._....; •..

Yl~~'tl'l~'tl'l'Ufl ~~tJ'U~'Un~fJYl~I~'tl~~'l fl':l'l n~fJmiJl"l~'tltJ1~J..J'UtJ~,) i"l ryYll~~() VlYl~:;:~iJ .05

m~I'i~ 4.2 w~nI~~1J1tJiJ~YitJiJw~~d.JfjYltYll'inI~~mil"1l,~YltJ,fj'~Vlff1'li"l~'l'U':lN ':l 305

~:;~~')~ flfi~·MI~'tl-,'Jbl.~::f1~d.Jl"I'JtJi"l~....
n S2

X
"" 2i .50 267oYJ

30 16.97 3.07

t

1007*

*' p<O.05



"'"'UYIYI 5

eo •.• t.~ Iii! v:J.c:I ••• .e:r 01 A .Q

ill ~'Jtiljt!f1N'W LiJ'UilI~LiJ~t!1JlYltJlJr.J~~~~YlfiYl'N ill ~l~t!'W')~I'JYlt!IFil~ \i1f ll~:;wfl

" "
~tt)~'l1n~tJ'U-E\~~Dt!~~n~iJ~ 3 Y\1~f1J

••.••. Lr
AV •.. d.Qi •••.•.. 1 r ...1 ••• "s

f11~'JtiljtJ~N'\4.I'Jf;jq1J~~~~V'i 2 1J~~f1'w~.:J'W
; r ~

1. l~'f3~mt1lWU'lJ lYtUUw~~~~Ylfii'n'l m1~m~~"l11~'YlEJ1f311~lflf'll'El'l-.!n~EJ'W,y'W

tJDtJ~~ fI'l~t1tJ~ 3 ~1~f1J f11~~tt)'Ut~tJ lil~~H'l1~~tt)t~~Fl'Elf~n'Um~~'a'W(91'i~~~tt)fOlt;'ll'a'l~~')"t~

2. L~'El~n~1ltJ1EJ'ULYlEJ1Jw~~~~'Vli"'Vl1'lf11~~U'W~'!l1~'VlEJ1f1j1\'4f;j f.fl1 ~ f'i1'W'J~
s.' i I

'll'El'l11n~'WiwTflu~~mnilYi 3 Yilt1lf1Jn11~'El'Wt~U1~"l1~n11\'4'f3WmFl'Elf\'4n'lJn11\'4'El'Wf1l1~~~'rl. "

~ 1"" Clt,Q r I ,&
1l'l5'~'eJ'W~l1iEJ"l1~rfI n'"1~~'El~'WFl'il1~~'ln':J'in11~'El'Wi711~~~'rli1'1 t'lJ'El'l~~'J'Vl.

-..[' 4:J,J.q _ r· _.-l ~ •.. <4

2. ~~~~~Y1DYlI'lnl~wtJ'W1"l1'i'JYltJ'ifljl~f;j~.fllfOlfOll'W~r~'ll'a'l'WnwtJ'W"l1~DtJ~~n~1-

n~3 ~'l~fjJn1~~'f1ul~ltJ1;~~ln1~~'auiJ~~~f~~~flr)1f11~~~U~'1~~~~~t~~~~~~,~
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" "f1"l~~n'b""l;;!;'Ufl~"lflf~ vdj 'Uf1"l5'~~V~~~Vl!P1~'tl~

.l • - ,3,1 lJ~::;"!l"lf)~L~~::;fl~~IWJ'tlm~
•••.•••.•••. I

1J~~"!l"ln~~'tl~m~~f1'b"'1~'Ufl~"l'l'Uflf~u dj'U;um~V'U-B''U~fiV~~n'b"'1tlYl 3

~~~i~1i~f4-Jrl" ;'1 dj'UtN1Sm~lvLI"11~m~"ilmvt'f)m~Vl1'1m1~m~t1

1J~::;t'l~~fl~ ~'l~-)t9li.l~f~u ~1'UTU 7 h:j~m~

11'11Su'Ull1'ULI"1nm'l ~111n'l1'Um11h~m.J~n~'fi1 Ul'f)'U1'1nJ'I ~111fl'l1'Um11J1~(14-J~n~

~'l~.r&)i.l1-f~u ~1'U,)'U 1 LN ~U'U ~11i'~1~lflfl')~~~'f)Ul'l~1U"Jj'f)'lLN ~U'U1'ULfllNfl')~~tJlt.J

L'f)m~Vll~fl')~~n~1 fllfl~m~~ 1 tJm~~n~1 2538 ~1UTW 60 flU ~'-Jdhdjun~~t&)v••

,dj

m~~'-J'f)flt"JJ'f)~~~';)n
.b'

3.2 LU'f)WHL~::;1::;u::;L,;)~11um1Y1t11~'f)\l

~n'f)Vll~1~L'Wfl1~'Yl(r,~'f)'lL,j'U~~'f)~1~"!l1~Ylt.Jll'l\1~(;lf':l
>-

305 i'U~fit.J~~n~-

Y1Y1D~n11"!l2521 ('UiI1J1Jf1Jl.l~'l'\'U'1. 2~J33l "1J'fl'lm::;Y11"J'l~n~1fim1
; 1-' i

~:;tJ::;L,)~11Wll~Ylt9l~'f)\l 04'EJ1/iG-~Yl~I~'f)\l~'f)U~\lLL~.r'U~'UYlfYi3 f)~nD1rl~
, "

2538 ~'1~'U'1fiYl13n'WV'lvu 2538 tt1lV1;JL,;)~11un11~'ilu~1'W,;)'W22 fl11J 1~~50 'W1Yli~\l

n~4-JYl&)~'fl'lLL~~n?iJ.Jm1Jl"14-J•••
') .li <II..i" .,., •.•..l' .3...., Lfll~1l\l~llYlL"!lL'\.~fn~YlI11~'f)'lLIPi LLfl

3.3, 1 LL1J1J'V1tpl~'il1J~(1lfl,;)1'-J~~'W~IU~"!l1~Vm"ll'l\1~1fif .ff~DV;.J~rl'rntJ~
" d.9

- 2
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IV •..•• £ a.lAQ r

3.3.4 LL1J1JYI~I~'il1J"J"'e.J~~~~Y1fiYl1~n'l~L~tJ'U"J~1"JYltJ1f,1~(;l~~ 305

" "
-n~fitJ~~m~1iJY\ 3 ~~LL,j~'el'elm{j'U 2 (;l'el'U~'el

t91'il'U~1 L{j'U~'el~'il1J-r'" e.J~i~~Y1i'Y1'1~n'l~~tJ'U~~'1~Y1m f,'1~l'1f

l'Un'l~~4'tJf"lf~~ ~4'tJll1 ~'1 LU'Un'1~Lfi1J~"J1J~2J~'il~~I;h~ 1(Jl'12J~'1 ~1J ~~~

"4.1 ~'1 LU'Un'1~Y1"'~'il~LfltJ ~4'tJ ~'1LU'Un'1~~'il'UL'il..:lYl~n~'-JYI~~'il~ LL~:
, , •..J'

n~2Jf"l':l1Jrj2J n~2J~: 22 f"l'11J f1~'U

4.1.1 n~2JYI"'~'il~ ~tJ'UL"'tJ1-n~"'m~~'el'WijUf"l'ilf~

4.12 n~2Jf"l':l1Jf1'-J~tJ'ULfltJliiLLe.J'Um~~'el'U"lJ'el~f"lt:lJI'12-i~ij'ilf"lt"lJ'il~~~"JYI.

"4.2 Y1~~'il1J~~~~mJ Yi'~n~2JYlfI~'il~LL~~n~2Jf"l':l1J~2J lI':ltJLL1J1JYI~~'il1J.. "

1''''e.J~i2J~Y1i"Y1'1~m5'~tJ'U ~~LL,j~'il'ilm{j'U 2 lJI'ilU~'il

.J ..~tI ..,..:": J' QAA r
4.2.1 lJI'il'UYi 1 L1J'U"lJ'il~'il1J':l"'e.J~l'i2J~Y1fiYl'1~m~L5'tJ'U':l~'1':lYltJ'1~1~lJI5'':l 305

.ff~fitJ2J~nW1iJ~ 3

4.2.1 lJI'il'U~ 2 d1'U;r'il~'il1J-r"'e.J~i2J~Y1i"Y11-3n15'~tJ'U~~'1~Y1tJ'1fl1'1~lJIff1'1f"l-
" ,

~'1'U':ltu -n~fitJ2J~nW1iJY\ 3
." ..J1J! '" •.4.3 U'1"lJ'il'-J~Y1lPl2J'1':l Lf"l5''1:~

"

1'Un'1~ LI'15''1 ~,x.;r'il2J~ en4'tJ~'1~'il2J~~ll12J'1~ LM1 ~,xL~'ilWlfii'1Yl'1-3~~~ ~~ lii'illlJ~
"" ".. ",

5.1 LmtJ1JLY\tJ1Je.J~i2J~Y1fiYl'1-3n'1~~tJU~~1~Ylmfll'1\1lJ1f-n~fitJ'-J~nW1iJY\ 3

~~~n11Y1~~'el-31:~~'1~n~2JYl"'~'il~n1Jn~2Jf"l':l1Jf12J L@)tJlii t - test LL1J1J Independent

5.2 LmtJ1J LYltJ1J e.J~i~~y,i"Y''1~n'15'~tJ'U~~1~Ylmfll'1~lJIff1'11'1 Fl'1'U':l CU
" ,
-n~fim.J~nW1iJY\ 3 5':~~1~mh.JYI"'~'il-3n1Jmi2Ji4'J1Jf"l~ t~tJlii t - test LL1J1JIndependent•••
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• " , ~ _ • __ 411~ ••••

f1~~Y1~ifI'tl.:J~~f11'1f1~~P111J.,~'tl ~'I~~U~~'I PIrkJYl'l"~r,~Yl~~~1J.05
••.. ~ .c.i.c:::t.<Q. ~ •••..

6.2 /:.j~~~~YlDYl,)..:!f1,)~l~tJU':l"Il,)~V1tJ1fl\,)~f;l~.n1V'lV'l1U'J(U'J 305 ""~..:if1"WVlIFl~£i.:l"JJ£i..:!

,In(1~u 1Un~~Yl~~'tl.:J~\ln~1n~~m1Jf'p-l'tlth~~,J!1~1~'1JYl1\l'&1il&1~1::~1J .05

n'I~~~!1Plf'l~li1un 'I ~~~!1l~'tlL1J1!J1JlYl!11Jf.J~i~~YltYl1'lfYl11j-m.J,~"Il1~YI!11fl\1~Wif

Cjj£i.,:jUn~!1'U~wrDm.J~m~ntl~ 3 llFl!1H"1lIFlfl1~~'il'UijUPl£if~ri\m11~'tl'U1J11~~i:J'tlPl1Cjj£i.:J~~'?Yl~ .~ ~

! Ii" I
I ~ •.••• .., ~~ClI.., ~ J! •... ~ c=I •••• \II!-") '" .e;,i

~~'?V1. i1!J'l..:l~..n.J,!1~119ClJYll\l~tll91Yi1:;tfl1J0 Ot. '!i\l~'Eltflr1~i1\lf!1J~~~lJi~11J,YI~\ll'?~'W~'ElYl1 lL~::
, '.-••.. Sf ••.. __ IIIfj I -. • CIi I .., e

!1'l~£i1Flf'1~'tl,:JnW.J~"1'U1«j!1'tl'U1l"IlU"'a'l L"Il11~Wi"Il1'U1fU(2531: 75 - 78l YlY,1J11f.J~~~~Yljj'... ,
Yl1..:!fl1~~!1'Uq"1l1~YI!11fl\')~ IJ1fCjj'tl..'liin~!1'U-nwrD!1~~n1!ntJYi1 YI~!1'UllFl!11~'!i~IWl~~'tl'U~Ulil'Elf~,

, ,
I I'" ~ .c:::j.c:ll 14 I ~ ••••••• Qe;.~ ••••

~\lm1n~~'Wm'j'!1'WYil~tJ'Wt9i1~f1~i1f1~'El..:l~~'?Yi.i1tJ1\l~1J,!J~1f1t'11Y11\l~tllJ1Y11::'I1J0.05
\J II t.I 'U ~

fl1~~Un ~!1'Un~~~1~~1Jn1~~'a'U1~tJ1~~lflm~~'tl~nfl'af~ 3Jf.J~i~~YltYl'Nf11~

~!1U~'!ilijYl!11fl\l~l1lf "J 305 ~.:Jf1~1Uil~hJ'Uil~~~LiI~1Jfl1'j'~£iUf;l1~fOi~'tlIi1'j'Cjj'tl..:!~~'?Yl. U'l«j~
\J ~ ~ ~
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, >-

L-n1.l LL~hJn'1~hH~1~ L"11J 't11Jm'rJl1i1~1 Lll1.lr1l1.l~'tlfl1~~'eJ1.lL~~h\h~11~~n~£J1.l1tJlf1J

tJ~~~1Jn1~nr~Llhit1JD~~~~J'lf)?1~Lll1.l1.l'1~D~~~LL~~1~~tJ~~'4'i,)'YIf1JfOl~,)~~~1 EJlI,)lil1.lf)1~

el 11 f.,> •.••. ~ 4. ".:t ~ .oJ ~ • ., j.I' "12' J' "I

L~t.l1.ltdJ'Uc.l~l~'Un L~t)'ULf)~i"l':l14Jl~11~L'U'el~1l'UiJ'YIl~t..I1.lYI~'1tJ1n'lljJ'll'el'U~~i'l1t..1~'U~'US':;t..I:;l'J~1
~ j ~

!Y1.l~'U lL~:;J~"li1£Jl~Ln 1!fO)1'l4J~l'IniJt..I'tl1!l'U~tl~~1.l1r1l'tl~1~t1flrJl'tl~ ~r;) ~ L;1Llfl:;~~~"jlr1l'U'l'U
'lJ

('Ufltl~iEJ~7'1l9J.J1.l\l~rJ2528: 30)

3. fl'l~1l~iJ'in~n~~4J~'lfl~~n'l ~~'el'UiJUfO)'elf~~'el'ln~4J'Vllflfl'el'l iJn~n~~4J"'fl'ltl t;1l

LliJiJ~~~1r1lnth'J4J1LL~'J~1.l ;~ l,j1.ln~m'14Jllllfln1",,j~1fl~~n ~t..I1.llfO)£JL1£J1.l~\lYnl~i1n~£J1.l

.•• " .•• ..., ..., J( 'I ." .t ..•
Lflt11 fO)r;)')~~1.lL'"l ~fOl'J,)~fl~~i1i'r.l~'tJ~·'U~'Uf)1~l~m~,)fl~'U ~\l'4'i'tJf1fOlf;'tJ\ln1JfOl,")')~~f1l~'U~'tJ\l

'Y'lS'~tU'll. L~'U~i1i(2528: 263) ~n~1':l~1m1u.Jl~fifl'l~~'el'U~1l~ti'il4JJ"Jtjl~~~t..I'ULn@lfO)'J14J

~1.l1~1~~'1fl 1.ltln~1ne~~£J1.lJ\l1~tJD1J~n~fl114Jn~4Jlr1l~~11.l1"J4Jl1.ln'l1~'U~1~'li1i'iliJ

~'ilfOl~14Jft~1tJ~'r.lL~'"ltOj~\l~\j LiJ'Um~Lt!J~tJfl'l11.lflm~LL~IMfOl'J'I~f.it11 L~'U m~tJilll~')EJ f)1~iJ't1i

~'l..tltOj~~'1c.lfll~~n ~t)'U1'Ufl~4J'Vl"fl'il'l~l&i'fiJfl'l ~~'el'U1"t..Il;S"l1/f1 fl'l~~'tl~iLfOl 'elf~ lKl ;Sin~:;

c.lflm~~4'EJYi1J~'1~n~mi~\~Dt..I~~n~tl~ 3 ~1I1f1Jm~~tJ'U1~IEJ1~~"m~~!J1.l

iiUFl'ilf~ ~ e.I~~4J~'Vli'Vl1'ln11~t..I'U~'ll1~Vlt)'Ifl\'I~i1if11'1i"l#li 'I'U"Jru ~'1n~1,rfl ~t..I'l~~l"f'LIfl1~

~'eJ1.l[;l'l~~~'tli"lt'll'tl\l~~'JVl. ;'l~'fj 1!fO)~'tl\lnjJ~~~~~11.lfl'l1~4't..I~'eJ~2 ~~~'fl!1IfOl~'tl'lnjJr.Jflfl'l1

?~tl'JJtJ\l'Y'l~flfD~~.n1'llfOl'VlfYiU(2533: 43 - 44) ~'Y'l1J?'Ilrn~m~~''Lllf1Jf1')~~tJ'U1[;)EJ1i~~im~~!J'U
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..•
~. 75 LLf1~'a~

33. J"l 20 n1:.J ~nn-11JiI 0 ~.:JP\"lL'l1~L~tl~ Li~1~1~~1JI"l~"l:.J~~U~"lU~'Llmi.:J'"i'Uil~NWJi:!

L~~Ltl'Ll 80 'el,H"\"lL'jJ~L;tl~,Jhn Ni"I1"l~~'el'Ll~1~fuLD'LlLYl11f1l

34. L;;n",~.:m~I.:J",'l1n75 fn~nt':.J ~"l~'"i"l'Ll

1 -B-1L~\lLyhn'Ll11"l1'"i:;lii'V1~\l\l'i'W:.J"lnn~'ln'U

fl bJ~'UJ'I~()1J'an1"

"11.L~n",~.:mlPl'l

,
.t':V f • dl •.•• , •.•• al Q eI I 4- .cY •• I Q

35 'Ll,)'l~"l~~'Ll:.J'lJ~;:'"i1L~I'aW1~'LlLL~f1.'Ll'J'UYl30 ~~'Vl,)I"l:.JWi f1U,)~~1~~'Ll:.J'JJ~:;'"i'iL@l'e}Ul.Jnf7i

1'LlL~'i)'Ll~'e}11J'Ll'N~"l,)~'Ll'"i:;~:.J~tJ~:;~"lL~'i)'W1'Ll~LYh1f1l
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36. ~'Cl~"111m~~:;ii~t1<\:jYl~Cj'J1Jn~ ~~[})~~'WiCj'J~~'Cln~~~-:)'Cl~i~~l?i~,n'..ln'WL'Cln1~Y1mm[})~:;i'l'Wj)'Cl'l
1J ~ ~ 'tJ '\J

1-.•••• .cJ .qf4 '4 G! , 101

"111tJ'\A'1.J~~'Wr.;:;~miJlllii ~iJ'~~YI1Vi

fl. 100 %

].75 %

fl. 50 %

'l 25 %

~ .
i'l'WUr.;:;1iif11~1J~:;~1CUfh~'Cl.:j

fl. 396

~. 300

i'l.368

'l.450
Ii •••. SI'

•.•.of do.., •.....111' •... d

38 'Wmnj'Ui'l'U~'W-:)"'1~~'Cljjn1~'"400 1J.!!7l~r.;lJL'J~1 5 i'lN lf91e.J~~"''U:,00, f,02, 504, 506

~l~:; 50.8 1'nY\~1~~1ft1J 'l!fH~tJ'W~~~1i1m~tn~i'l'Wd~.:j 400 u.Jr;)~1~L')mll1imil~tJ

~Vl1l(Fi

'!J. 50.2 1inY\
'" Qj

i'l. 50A TW1Yi

-:) 50.6 ~'U1Yi
... ;

39. ~1'U1yJillEJ~I'W'm 5 n'Cl'..l1~ri1l"1'J1~lih"'~f16Yi'..,~~@)nl')~~

j). 5.5 'hfl~
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40 ~'e)~i~~::mmf1~'i)1uU1y\'ilruVlfl~~::'\.d1~30· C-~,O·C 1rhr.l~~~m~1~"l '\!

30
35
40
45
50

10

..,;-.LV

25
30

fl. 21 nf~

'Jl, 22 f1~~

14. 23 n~~
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L'i\~t1Ut1t1"~~'f}1J

\. n 11 .:J 21. PI 31 ~

2 -:J 1r. n "',r, ~ 32. ~,L LL

'J f1 13. ~ 23. n 'J'J

'"L'· u.•..-'.

4. ~ 14. -:! 24. n 34 n

5. f1 1fi f1 25 ~ 35 ~

6. f1 16 '" 26 f1 36. il

7. n 17. \l 27. ~ 37 n
8 f1 18. 'lJ 28. 'lJ 38 f1

0 ~ 1Q n ')Q f1 39 -:!J. l~ . L .••..•.

." "ll 2° 'jj 30. ~ 40. "ll!V v.



ll'1fltJ'U'Jn "lI

I'"- LLtJ'Un'1Ij~'il'lJlJI'1~fl~'ilFl~'il~ ~~'JVI.
'U 'U........ "

'J~'1'JVI!J'1flf'1~CPI1''J 305
~ •••• - ~I...&
8jf'U3Jfjtl3JAn~'1lJVI 3
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1. ft1'i~~hAfY

P;)'J1~·Wl.t1mh~'!I'EJ.:J1J~~EJ1mfll~'EJ '5j;lj1t11'Uj~~~1.:J~1fl'!l'EJ~'EJ1mflln1JtfhJ1j;l~

~~ ~J" _I II
'lI'EJ'l'EJ1fl1f1l li'1P;)r;)1~~'l"'l1n~:~1J'l..n'Vl:LflL~~'!I'UfDlr;)1~~'U1LL'U'U'!I'EJ'l'EJ1m fIl"'l:fl~'U'EJEJfN

I ~

2. 2 ~5'tJLf1EJ':lnu WJ1~~~~'Ujf5':~~1'15':~U I"lr;)1~~'l~1nS':{,uil1'Vl:Lflnu 1"l':l1~~U1-. ~

U.\JU'!l'El~'B1n'lP11Jf

3. n.,n'i'iJJn1'iI.~fJUn1'ii't'ilU
. ~

31 U1L~1~1JYlL1EJ'U1~EJm~1JYl'J'UL~EJ'Jn1Jm~~1l")'J1~'\.rn1 LLUU'!I'EJ'lil1LLfl:

~1~~U 1 L~'EJil11tJ~ttJI"l1;}1~\-l~1£J'!I'e1'll"lr;)1~~u1LLu'U'!I'EJ.:J'EJ1mr'llt11

3.2 1~if'El~fl~~~~~1'fl i'J'flth'l L~'fllm1n(1u'Ulfl~~~1'U':ln.lL~£J'Jn1JI"l':l,,)~~U1LLUU

3.3 1~lF11~1"~'EJ~flLLfl:LLU':l~1m~l'ULLuu ~'U L~'C)t~U'n (1EJU~r;)~'e11hjS'1EJ~
"LLfld"J ~~ ttJ f'I"J")~tl~~ U1f1:~~ ")'IS'::;{,11fIl':l")~~'l"'l1 n~::;{,1Jil1'Vl::;Lfln11f'I"J")~~U1 LLUU'lI'fl'l

1J5'~EJ1n1 fIl 1~lF11~").:jif'fl~flL~~lifU'n L1EJUL~EJ'Un~1~LL~~.:jP;)'J1~tl~~'U€~::;~~1.:j~::;{,1JP;)"J1~~.:J
•••• Qo<' & 0 '" ( t.cd •.• ~ d' ,

"'l1n~:{,1JU1'Vl::LflLL~::F1r;)1~~'U'e11fl1f1l L"r'~'e1'U1LtJ~fl1~~ttJr;l1 "~'EJ~::(;11JFl'J1~~.:lL~;.J'!I'U'EJ£J1.:l

~~1 L~~'fl LLlJ\li'1':l1~~'U1LLUU'll'fl'l'fl1Flifl~!Pi~'l bJli'1'l~ ~'fl ~1::;{,11f'1':l1~~'l~lF111m1~l1lfl..:J'll'fl'l
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-' ~4. 1ti.ln1"l~"ltJUn1'1tii.lU
cI .~

4.1 mJlJL't1'W ~ 305 LL~~f:1~'elfdlr;~ 305

4.2 liI,;)'ath~ (l~Yltff11~f,'l'W';)M

4.3 ;\'l''l~;r'aN~1Ubl.lJll~tJU
"

&/ d ., ,
5.1 ~-:JLnl'l~'1nn'1~'Vl11'Vl,)'ULntJ')n11fill,)'l~WU'lu.'W'U~'a~~'l~

.., • 0 J U I

5.2 ~.:JLn lJl-'') nn'11lJl'alJP'\'l ()')~LLfl~m1fl'l'W,)fULntJ'J nlJfl'J'l~~'U'1LL'U'W~'a.:J'a'1n'lf'l

5.3 «~Lnl'l"'l'lnf1')~~nj1J1'l~1~;r'a~flLLfl~n'l'L~t1'Wn'TtJ, "

6. n~n"l"lIJLi'lU'ilLL 1.1::

6.1 n'15'L~tJ'Un5''l~'a'l~~::L;Jn5'::@l'1~~@lfi5'5'~~I'1nlli L'Y'l5''l ::dj'Un'l5"ri'JtJtl5'::~tJ@l•
LLv1~:;L~tIL'Jl'11N'ln

6.2 'a'l~"'l:::l~n':::fl'l'j;'n~'l~~,) L'~filli LY;5''1:::~:::WJnLLfl:::5''J 111LJ'J
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1. ff'1~nL1J,,1u~~"'lJjj'!J'1n'1fi11~ 10 fl~~ ~~IL,jUm~'1(;j~!J"mfl'1P1 5 ~(;j~ "'N~'1Fl'J'1~

~~"l LLU~~'a"'a'1fl'1fl11~~flt'lJ\i

fl. 1 fl~~/~(;jj

~. 2 fl~~/~(;jj

Fl. 2.5 nf~/~(;j5'

...
2. 1Ih'JN A. B, C LLfl::D ~"'"l'1fl~::tA'UU'1Y1::LflLYhn'lJ2. 3. 4 LLfl::5 fnfl~Pl~ Pl'1~~'1~U

iJ'a~~ll L~mnUFl'J'1~~~'1LLUU~'a\i'a'1fl'1fl1iJ'a1~1Qn~'a\i
,

4 d I ~ ~

fl. un'JN A ~Fl'J'1~~'U'1LL'U'UU!JUYlql1l

~. U~L'JN B iJFl'J'1~~'U'1LLU'U!J'1fl'1P1~'1flfl~'1U~L'JNC

Fl. ulL'JnJ D iJfll'J1~~'U1LLUU'a'1fl1fl1~"lfln~1u1'L'Jru.A LLfl:: B

'I. U1'L'iru C iJlPl,)'1~'\.ru'1LLll'U!J'1fl"lfll~'1flfl~'lU1'L'JruA LLfl:: C
...

3. U~L'Jp.J1~~!J11liiiJ"1'Jl~~U'1LLu'Um fl'1P1""~11l
d

n. L'WJflfl

"
"lJ. j::~iJU'1Y1::Lf:l

F\. UUU!J111L."'1""
, , ...

'I. V\~\i~'I'"l1fl5':ftUU'1Y1:Lfl 10 fitflL~(;jj
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4 ~ ~ ~ v
L~il~ U5'5'mf1'1fl1 L'Uil'Wl ~~U!?l'JJil.:Jilln"lM (lJJil'U'VI2 f'l'Jl~6l'Uilln"lfll)

~'fJ~'!l' ~'VImP\l~lJJf 5'~~~'1n ';} 305

'i::fi'U"ru :1fiu~~n~tJ~ 3 tJn'1ffin~ 2538 41'U')'U 3 r1'1U

1. ~tll14'Jl~i4J~'Ufi~:;~~I~ 5':;~U14,;}I).J~~nu 14'Jl).J~'U'e)1f11pij'l~

2. ~tuLL~~'afiu1UL~m nutll"~1).Ji).J~'Ufi~~~~I-3'::~1Jfll'J12-J~-3rl1Jf1NWJnlt1l
Q eJ I • eJ d"" •.... ~ •...

3. 'a1i'1JlEJLL~:;EJn 1JJ')'e)EJ1~nt 1'l..n~fln nt5'Lnm n1J14')l).J{;)'U'e)1n1fl1"fl5':;{;)1J14,)I).J~"
"

3. n"tn773Jn'7L;f1Un,':i''lf'BU

1. f"l!U1Un L1u'UYi1fll,)1).JL1fl1"'1L~EJ')n1Jf"l,)1).J"'ULLfl:;f"l,)1).JflWI/enmpijt~EJLmEJU-

LY\EJUfl15',)l~~'U~il 1 LLvi.:J2 LLm 3 LLvi~ 4 ..... LLvi~lil'UJ~1~U LL~'JLlliEJULY\mJLLN~Ln6l

lOlln ~utll'tl l11Jfl'lU,AJ'tl LL~'JU'l Lih~ n'l5'tIlt1Jfl'J l).J~).JltJ"iI'tl'lf'l,)I).J" U'tl'l nlfl1'1l~'tl9'l,)'l).JnVI'tl1nl M

2 U'lUn wm~vi'lll"'ln5'5').J 131 L~EJ'U5'1tJ.:J'l'U~~~5'1J~fifl15''VI~I~'tl.:JLLfl:;!?l'tlUri'1Cl'l).J•
f1!1~LL'U'Jri'lfi1~/t 'Uu'VIlS-m..l l@"EJijr'lGlL~:;unLW'U~).Jn'U'tlii1J5''lU eJflfl15''VI@lfl'tl~ l~ml'll1J~n'l5'

~5'lH'l "~5':;i1J r'l'J'l).JtNLvi'lri\.l A'J'l~"'U'tl'l fi"lfl1tJ'tl).JLvhnu"• u
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3. Flt'ElfilJ1!Jn1~1ii~1,1J~'El'Y1lJ111lw'kelL~'fl1ifuf1~m~'Elfi1J1!J~~~~1,lnC1l"lJ'El~'El1n1"
• '" j i

¥if1~:;Yn~~U1LL~::lh~Yll~ ~L~::~£'lJ1tJf')?1}Jft'WIS'tl~Ll"l~~~~'a<)lPIFl'J1}J f1'W'tl1n1fll

4. l{fi'fl~~ 1'Wf;l1~1'l~'fl~~~1f1m.Ju~tJ'WL~'fll~un~m.l~')}J'fl1hJ~1tJw~1}Ji~~u€
" "

~:;~~1~Fl?1~~'W~1n1flln'lJ~:~'lJFl?1}J~~

5. ~1fl Pl1~1~1'tl~~L~I}Jl~~n WtJ'WLiJmm~1Y4L~'tlU'111J~fl"l1~~1J~1~~::f1lJ~'1i1~1'1

fl"lj~ lPl~'1~'fl'lFl?'1~f1U 1U'fl'1 fl1f3l~:;~1f1f1~'1~~:;tp)UFl,)'1}J~'1}J'1n 1
6. l1ltri1~UC1lt~'Y16~':l'Elth~;'El~~ L~'fl1~un~m~1Jnm1~1'U')ru~1~':l1}J~'U"lJ'fl~

~1n1f3l Fl'J1~~'i'lJ~~~U~ ~1'aFl'J1}JflU'el'1fl1f3l~L1J~tJ'WL~1J~~1~

d ,d
1. LLlJ'lJL1tJ'W'J 305 LL~:;~}J'elf')t? 305

2. ~1Jn1nr"1JlPlm1YllPl~'el,:j1un"m\1}J13.1

3. n~:~l'1i~n~1~

4. 11l111~~'el~fi

5. n''i.j6tr..unJ.;::LihAr.I~

1. ~~Lnl1l';'1nfl1~~'m'flfiu'1tJ'fljhJ~tJ L~m1'1~~1l1'U~ann1~~11~1
2. ~'iLni1lm1~~~1"'l1'Wf11~i'm';nn"'lfl~~}J

3. l1l5")"'l5'1tJ.,:j1UtJ~n1'5'~'1nlOjn11}Jllf'l::n11ill5'11tJf'ln11YllPlf'l'fl~..

4. l1lr.l"'lf'l}JVj1Ufl11V1'flUfOl1m}Jl,ifl:;fl1l'r11'W'J ru..
.•. ' ,.

5. l,i'lJlJYl~~'el'lJ'J~'~D1::~'iFl

6. n~n'innilUilU u::

1. 'f)1"l"l::l~'U'f)LLU:;1~t1nC5m~~1'f)1Jfl1nh~~'el"ll'f)'ll~'W~'el1fli'tJ~ann11Fl?1}J"U..
...

'el1n1?'\~1~~fl~d-Jfl::1 ~'U..

,
t'lln1~UC1l fl11"r'i tC1ltJn1WI..lC1l1~LlflU"ll'f)'lfl11~ ~L'Y1Ut'l?1}J~~djUI.LU? "~tJ,}flU fl'lJ (1'f){f'l':l1~W•.n

mlu L~f!~::If)'Jn~tln1~LmtJ'lJLYlmJ"1l'fl~'f)1n1l'3\~1~l-n'l..l
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1. ~1UnLS.tJ'U.u1t'l1tJYH~'lt'l~f1tJ1'j15 lJJlil~ ~1iJ~~'~1'"1'UL~~U.~'Jtllt,tl~1tJ.jh'l~~~~m.J~1tl

cff1~m1'1'~~.:i'l'Ufi'~~1 u1'Elun~tl'UtJn~'ltl~~'l~~ n ';;1U~tl r;)1tl'"1'Um-lr;)i'i\')1~tJ'l'Jcff'El~ttl'l~,

n. ~11'Uvl'El~~10 lJJlil~..
~. l'::iliJil'l'l'Uvl'ii~'1 76 L'!lU~lJJlil7'..
1"1.5'::;'iJ.u1'lUvl'El.,'j~.,'j15 lJJj;j5'.....
~. (f'l'V)~~'El~Vi~:;~iJ.u"1'Vl~L~.u1LUvl'iiL~~~1tlYia1t'l~n

2. iJutJ'El17, L~'1LL~.:i~~'11r;)1"I,)'1~;''U'El'1n'1flI1,;; 600 na~ L~j;j~~'ii'ltl7''El'V)tl'Elr;)L~1 LL~'1~U~'1
"..

~'l m::iml'l'V)::La Lvi'l1j;J

n. 1.760 lJJlilS'

~. 1,870 lJJ~l'

I"l. 1,980 lJJ~5'

'I. 12.000 lJJ{;l~
,

Q ,.. ••• d •••

3. ~'"l1l'CU'1'"l'ln(;l'1~1'1"l1'El~aLL~MfOl'J'l~@l'U'El1f1'lflIYl7'::,"iJ

F1'J1~~.,'j~1" 1

--r:,,----------------------------
U1'Vl::La(Km)

1"l'J1~;,'U'ii'ln'lfl\ON/rn2)

o

s
1 x 10

2

s
0.9 x 10

3

5
0.8 x 10

4

5
O.7x10

n. 100,000

"lJ 90,000

r'i. 80,000

~ 70,000
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, .. ,
4. lh11n L1u'U11'l~t1~'.Jl1hJ'u~~u", LYli"l "lJ n.l:;~1t111n~U'U1.l1"'l:;)'j1"l';l1)Ji~n~~h'l11

EllUJ. ":;i~n1.:JL~U'U~~~:; \!t'Ei LYi~'1:;I"l'J'I)J"'U'e)'1n'lf'lJl'l~'U'EinU'Ei~m1'1.f)'1~

l'Ui'l~mEJ~~vi'l'l,"i'l'lmm~EJ~)J~~•
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4 ~ ~ d ~
L'$''il~ 'lJ~~t.I'lm f'l L'U'El~'l~~'lJ(;l"ll£l"mf)'lf'l ((;l£l'U'Vl3 fll)'lU"ll'U"lI£l'lmf)'lf'l)

'$''''lfl~''if') ';)'Vlmf'l'l~(;lf ~,x~';)"ll'l'd 305

~~A\J.fU ~jJ!J~Mn~iJ~ 3 iJn11Mn~ 2538 4'l'U'J'U 2 l4'llJ

.....
1. \'lI1'l~\'lI1flq!

J'l5'~L't,mlll'YJn~CU"'1Jn u1~J'15':;Lv1!J ~'l~:;~'l fl\,,;)'l~~t)'U'h.Jll";)U J'l~~~1 'Wl'l"ll'U:;
t.I " t.I I ""

tl~ ':n~:;5':;L"'U11i\YiU.:JL~nU~U L~Y1:;m n'lf'l L",U~v.'llU11'l"ll'U:;t1'UthJv1':l~':lU1~'Ii'l v.'l~:;

1::L"'1!J~'El1llbJl~ 'El'lf)1f1~'h.J~'1~'11f1fi.Jl'El~'l1M)mLt\'~ ~~n~'1 l'El~1~~~'J n11i.J'ElmJt~1 fIJ

ftl ff q "2. <l6lu~~\'lI~Afl1'lt~f1U'l...
1. 1J~f1LL~~flt1.lfl\'d'l:J"':J'lU~~~Pi'1lJit)11.lU1~~1~~~'d. fl\'dl:J~U~M,!5'n!. fl\1'l1J~'U

•..•..••• J' •.•• J' %. •• P11'
~~~Y1fi LLt'l:;M'lUfll'l'U1'JN'W)flll'J'l1J"ll'Utll1J\{~NLL~:;fll'd'1~"ll'U?i~~Y1n~lPl

~ I •••• L..I •. ~ •.• Of •• ..l. 'I i' •• J'
2. ~~·ul"l';l'l~tll~~'UDLnmn1Jfi'I'd'l2J"ll'\.m1Jm11:;mULL~:;u~1iljm1JYn~"'Ln~fll';l11J"ll'U•

l'U~1n1ra11~

3. n';m"i"itlfl1"iL;fJUfl1"i\'lltlU

1. U'1Lifl~1J'Vl~U'UL~Un'1rlnm1J 1m!n~!J'U1Jt)nrl'J'11JLLj;jn~1-:!L~mn'JjI41J'11J~'U

~I .,l' .,j • 1- I ' J' 11'LL~:;fl')12JLutJn Lltl LY'lf1'U'1lJ~fl,)'12J"'2J'1tJ"llf1'1fl')I2J"ll'Umn1raIl1t

2. 1,h!fl ~U'Ui1'lL~'Un'lj1'Un"fl~5'2J~ 13.2 f;l'l2J~~'Vi'lt'ULL'lJ1J~tJ'U
, ~

3. f11hJ5''ltm~:;~~1.lt:.J~n1~'Vi'lfi'"ln~~1JLYlf1Ul1tja!n15'~~1.l~1"fl'I5'~:;mEi"llf1-:!U'l''fn• "J •

, , "
fPl,)'l2J~'fj'U'e)'Elf)'lll fJ')tJ Y1'11~~fIJ"'1J~~~~" LL~::Yl.n'l,):;~2J(;],)U'l~:;L"'tJ'hJ11;"

.,Cl/ Cl/ .~ ",d '
4. 'Um5'tJ'UL~tJ'US'ltJ\l'1UfY15'Ynn.,n5'5'~ lJU'Vlnt:.J~LL~:;~~1J,
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"l'U~'t1m~~'I\J 1 f11?'~1fl~'ILL~')~1LL~'H~,)1J'I\J ihD'1\l l'ULL~~:~~f11~ L~fJ1~1!n~tJ'UL~tJ11
<-~ & ~ v

L'VltJ11!l'l<;1:;Fl'J'I~'l:l'U~'U'el1fl1fll n11m~~::L~t.J

1i-< v'" " • ~ ."."j v.,.•• J' .,
6. ~'Um1tJ'UFl'U~1Fl1r;JtlLJ~'UULJLJL1tJ'ULnmnU')Dm1~1m1~"lJW 'ULJ1ffi 1 fl11'l

.•• J' ~ •. J' ~ v ~.,..., •

7. FltfJ 1)11'I tJ~1 Fl') 'I '-J'l:l'U~'-J\!1ruLL~:I"n 'I'-J".ll'U&i'-JY'l'VlD~~tJ'J13fl1?'Fl'l'U'"Jru LLfl::fl1~~'1
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LL\'l~\l1"l,)1~",u1LL~ul~,.:;lilu~1\l1.,:;l~djuL~UlJ1N

~;~1 L«tJnS'1'yHu~1n1U1:;~1JPI')1~~'l1::£J:;1,;) LL~:;L«unnrl~:;L\l£J~lJ~1n1U~:;~U

PI'J1~~\l1P1 un~tJu~(f)W1Pi1~!lulf')tJf;luL'tl\llm~u:; Lri\l~1n

, '1. I~ • I d' 1 J .•. , ..,•..~
IJltJ\uU<Ilj:;~~uLUtJW1LL~:;91'1,)1~Yl~1PlC\,}'1ltJ\lP'l,)1~~lJ1LLUU'1ItJ'ltJ1n1f'l~(1J\lU
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l"l'rl~vt'l..nmh~'lJ'rN't)lmf'l ~'t) ~f;l11~':l'U1:~rjl'l~':lftnutl1~I~~'t)'l't)In1f'1

~.:j1"l':l1~~'U1ml'U'lJ't)'l'81n1f'1~11~"ln~(;l1

M
D=-

V

,
UJ'8 D = 1"l':l1~~1LLti'U'1I'8'l'81n1P'1(kgIm3

)

M = ~':lft'll'a~'a1n1f'1 ( kg)

V = U'nJlf;l1'tJ't)\I'81n1P'1(m3
)

••••••• 0

'J6W1

U1L'JCU'11JL'tJ1LL~\Im1\1tl1n'1P'lUnlllJ1,. 2 fjnU1f11\nUJIJI,.ih.J'Jft'flQ 1.500
"nm '8tJl nYl11D11'fl1n'lt"lDlL'J CU~DL'1I1Uunfi'l'JI6-l~Ul LLtlun;111

, ..
1-Hun~tJU~ f)~~~1L"l"'UIf'fl~n1j'''jlU~~ 1f)1-H1~Pl'fl"l1nuuti~ S'l1m~tjl

I"l'd16-l,",'U1LLtl~'fl'fl:; 1, ~;''flil~lJI,.1'Um,.fDi1'U'JCU~1'flEil\11,ri'fl'U ~'fl
"

dI M
6-l':l~ Ylj'f) D = -v

ll-1-JllJ1'

L~'flUn L1m~Yl11DLLfl'J1,,;n~D6-l1~"11CUI ~"1 n1.,.,,611 'lJ""I~ID'fln~ 1fl1-HL111~

J:" •.. " •• ..:.1.J..:.cJ ..,•. ~
."j1ULLtl';lU')\1 LL~:;:tJ\I"l:;:lJI'fl~fi'lf),",')~\1fl 'll\l ~\I"'."j1U~f).:jU

~ = ~'d~'1I'fl\l'fllnlt"l

vn1-H~';l~;jYltl';lmuun1~nm'tll ~.:je
"il1~t!f1 1,000 nhl ~C9lLU'U1-J'J~1~

"
(hU1YlUn 1.500 nm ~flLtl'U1-J')~l~ =

D = ? kglm3

= 2.500 nf6-l

1x1,500 n1~nf1-J
1,000 1.5 n1~nf6-l

D

v = UnJ1m"D'fl\l'tnm?'l = 2 fjf11J1fllnUJlJI,... , ,
Pl'8.,1nu'U1,,;un ~tI'U Ul~\IYiYl111JLL~:;bJYl111JLLYl'Ufiil~\I1tn'U~[Jl1

1.5
2
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R'J'flO'Nl12 \i'fJ'ltl1~'p.Ju.~'l",ri'ln<?I'l 8 u.Jl'11EJ1') 12 u.Jl'11LL~~~'l.2u.Jr;J1

ihJ,)~~In1f'1lJ~~'~~ 200 nt~f1f~ ~~-:l1J~::~~~i:lfil,)'l~WU'lu.th~'!J~~

'el '1 f1'l Pi L'Vi11~

~iifh t1'l~lJLL~nlJf'fJ'l·thu'l'YluiftlJ"'11~L;ht,ri'fJU~1 L'Yl!f~'fJ'lf111Yl1'llJfl:::11 u.~:::

"'l::'H'lR'lj;l~lJLllitlf lA'~-:l~l1I"''la'lLl1IU'l'l~"'l::U'lL~'ll1.l~f1'l~'lR'l ~~lJU\ fil,)~'l ~'1~

1. ~~~I~~I~~~I~''fJ~fil~I~~U1U.UU'fl~flln'l~ ~1'fJ~l'1~~'fJ~
I ••• ~

f'I'Jl~V1U1U.UUIINU

fll')'l~'\.rn'lLLth~= ~')~
m~Ir;J1

M
D=-

V

...
2. 1~n~lJ11.lfhut'Ylmlnfllf'l~'l t'YlU1IllJ'flfl 'b,"Ll'lYll'llJn'l'i)::hu.~'J

'" ..c 'Ix" - ~lJ'N 'lWil:: Wl"'~4J~l1I'1U

D = fil'~'l~~U1U.UU''a.:J'alf1'l~ =? kg/m3

M = ~'J~'ll'i)~'i)'lf1'lfll = 200 nt~n~ (kg)

V = 1fn.J'lVl~~-:l~'lf1'lf'l = ? ~f1lJ'lfllrfu.J~1(m3
)

tThn;tn'fJ'l'aln1Pi t'YltJ1:-i~lJ'ant~UfPlN u.lJilJ'an~'ltu~m:/'fU:::~~1ti.i11n~u
I I •••

;)'a~~~~'l tIf')uj;lULfN ;'111nLWU,::r1!'i)"tiil'l'Jl~fL~~lu~,,'ll'i)" f1'l~V11 tf~1 fPl1!A',,;1

lfm'lj;j1 = f1~'l~ x tJ'l'J x ~\1 ~f1lJ'lf'lffu.Jj;j1

~ •• 'S-.I s-
''In ~'Yl~L~1'Vl11tJ~'l~fl.:JlJ1:-q~m'l.:J8 u.Jj;j~~'l~ 12 u.Jt;l~LL~:::~~2 ~f;l~

L'fJ'l~"~L11Yll'llJhILLYlUFl'l
..= 8 x 12 x 2 ~nlJ'lf'lnu.J(;j~

"
~,,11UtfnJ'lj;j1 = 192 ~nlJ'lflln~Vl1

I I ••..••.•.•..

3. U'la"Y\11nL1UU'Vl11lJYl'lmJ'"u.~'J;111.lu.YlUf'i1t u\1m i"iJ,
D = 200kg

192m 3

= 1 .04 kglm3

.2l.fUl fll'J'l~V1U'lLLUU'll~\I~'lf1'lfll'll~\Ii.i~'11.l~:::~~= 1.04 fi1~nf~/~nlJ'lf'in ~j;l1
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UfNff1uLIl!Jl.f;rfJflllfifJU~lJnu~nthitJ l-KfifJurifJu,ffiu

il1m ..... 1'I'1?aPl--71iLA'JJ1.l::l'Im '1JfJ bff"/1P1M wlJn1.l1UJJL1.lP'lllJ

PifJh11./:: 'i::lJfJn 1,x

/~
/
I
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I

"'"fl,)iJ'Vl 3
q

L,)~110 'W1V1
I

Vl1

'"l",j'i~1t~Aq

1.~fiu1U~~1~~~1U'~~~~1~~~~1n1~ ~1~~~1~n~~1n1~1~

2. \1tlli31'J1~i~vrutf~~~'NFl'J1~~~nllfll'J1~~ttenm~1~

3. L~'tll~~"I)J"I'U1Yl~~'tl~LLrl~~~U1~~"1fIl'J'1)J~Ull'~U"ln'1f1l~'~~lH~U'JnU

j;j1~n~~1'8'W
••• _ •• I d

'JUL'HIU 1. YlI1l~~lln'tlum.lu

2. llYl~m;mf~u "fIl,)"IiJii\~'ti'1n"lfl\"
\I

., .J
3. 1l~N1,..m1ffi~~~'lYl2

4. Tl'~LYlll~11h~'tiWI•

I I
• oI.al c1. cl

f"l1lJl'tillYlQ nYl~ (¥lL.,m~ f"l1lJl'tl1l Lt1lU'J

1. fIl'J1~~U''tl~mn'lfll1'UYl''l~'f1~UmJ~YlU1l3-un~"I'tl:;1~

n. fil'J'l~n tJl'tl'l n"lfll

~. fil'J1~~U''tl~~'J~~1n1f1l
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2. i~1~n~I~1~~n~~~~q~
fl. ~fl~I~~~ L~U')n'U fl')I~I~\~'alf11f1\"'l~~,!.,'Jn'U

,
~. V\iOl'J'U.J~~L~tJ'1n'UiOl'J1~;''U'el1fl1fll'''l:L'Vhn'U

1 I

i'l. V1i'l~1~~'lLviln'U~1n1Fl"'l:iii'l'Jl~~'Ub.ii'l'lV1

n. i'l'JI~m41LLU'U

'!l. fl')'I~i1''U

iOl.wn~~'J.:J~'!LY'lI:

d ""~. LLNf;l'lm
I ••••.••• I ,..

4. L""~1~L~Pll~L;j'Cl1J~~,'I111~~1£JEJ1'lLL~,)EJm.l~1EJYl'l~'Cl,,11luY\~~i1'1JL~EJ1tlti'~"1J"1l'Cl'l'l11..
l'Uu~1tJi,,~'el'l~~ Lvi'!nti

~ •....

n. '111 dj'U"JI'Cl\l L~fl'J1~fllll~11~1:ml\lllfllEJYI\l~'Cl\l..
'!l. ~1EJ""fl1~~nL~\lLYhntiil11ii~~~1J'I11Lyhnti..
iOl.iOl'Jl~n~'Cl1fl1fl\~~'Cl'lU~1EJ~1EJEJ1~Lvi1n'U

J'Jti •.. ~ 1"
\l. "1l'Ul~Yi'UYl~'U1(;l11l"1l'Cl\lllfl1Ui'1~~~~LVl1nU

'h\AflH1~1flIl1'W~i,)fl9Ufhfl1JJig 5-7

_.Juuuu
B
C
D

5. "'llfln11Y1l1lfl'Cl'l~\liil':ll~rA\~'Cl1n1fl\n1J1:~1Jil,)I~~""'l1n1l1Y'lfi1~UI1l1~1:~1J~A
.J t.r I

fl\lYl ~mnVl1,,)1J~"l1::;"1J,j""Yl1~-n1tJ;j'Cl"'l:~~V\1::;"1Jll1l

fl B

'!i. C

~. D

.:I. ~:;~!J1~m~U'CltJn1Jf11~EJn~1UY'lfl1~~n
1)
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6. ~lnni~~~~~~~I~~~~~1~~~~1~Qn~~~~~~
n. ~l~~~fljJfl?I~~~~~tml~r\11~fl'U~1mf'l\iJf,I~Yi1n~

~. n'l~tJ n~1tJtJ'1~~'1 ~1 'bJLY\"Hl~'Ol:;iJe.I~IPi~~:;ftjJ~'1'1U~1tJtJ1'1

.., I'" 11 leJ I •.•

V'l.~::~jJV'l~I~~~~li~n~ ~)Je.I~fi1~fIl?I~~~1nn1r'l

\i. ilr\~""i~fli~~'1fl'ifll f)~::'ViI~n¥lf'l\Y11",
••• I •••. 1 I I

7. O"W::ftUU'1~IU"lJ'J'1'r:l~Y\A LL~::j::"'UUI ~hU.nltJ'fj~y\ D ;J'fj'l~pll'fjmfF1e.1~Y\~Y\~lP1

"n. ~~IU~IU~~I~~n~~~~~'bJ1~~~'lU1::~'UL~U?nU
~. r\~I~flu~lnlf'l\~1U~~I~lnn~1~1U~IU

, ,., ~ ..., ~ •..
8. "!l~~~~~nm"!l~"n'UL~£J"V'l?I~I1IU£JIfl1f'l\

n. L~fl"llltJL;'1"llltJ'ViIfl1~n~'1

"~. L~n'llIU~~::L~ul~t)n~ln"lJ?~

V'l. ~~n~~~~I~i1~jJ~~L';111l'l'U~£J4'n~Ul'U
'I. L~r.~~~'l1~'W~~fiJ~~IIl'JU"'~'r:l ~fl1LL~
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'"1~un ~tJu~m~n~'1nl1'1Y-1LLfl~~\l"l~luf1'1'j't:i'1ul~~'1n

I

"'"IWf)'W'Vl

2

I.."
lPl 111 'Vl 3

"'"L,)~1 10 'W1'Vl

LfJ...U&f? 7UtYln1f1..,:i1uNi'w.J1f1UfJfJ

LWENt{ll UI?LfhfftJuffi 731 IJui-J'lIfJ-J
oJ' ..I ..I. , .... ,
"1m l'W'JJlJ1i11PrN?

flUNMtJ'lIfN
j 0

I fJ1f11P'1tJlil~"~1,

l1i1J f/f1~~f/f1fJ£i'N ~••

RfJfJd'Ndu:: Uf1?f/tJ1f11gf~f L'Jdl~
f/{II Z¥fJ"tiff :;'WIJ'i1 tiN ,}UfJ 1f111'1IJU



178

...........•
fl'lf!'UJlI 1 fiI,)'l~Vi~'tl'lfl')fl1 ~,.,mJ()\l....,,' .. ,,,,,,,,,,,"..',, ",,,,, ..,,,,, ''''''''''''''''''

;j'lfl'l~l12 l~1!nL1u'\.mn ~'jtlEi'l'l ~~l?lmnu1'Uil~mj1:;~1~\'!~m~M1~Yl1'l1J':h
_ •• 4:U ..,

'tl'ln1f1\~~~NI1I~~~fiI?'l~nVi~I~
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a .•••• 11:' ~ 1:' ~ oJ ~ ~I ,J! •• '11
ft1f1111~ 3 '"l1nt;lHI'1FlfJ1~ilfJ~1Yln~::~1~~"ll~1J~~'t~'"l::Lfl~HJ~~m~~~

~~::dj~LYi11::LW;j1~?•

Jff!.::2::
::rJ~·.::~';;;~~~~~~~{.~;:'~~~i~::;:·E..... ,- - - ...... ,..~.,..~.. '~"''''' -

•.•••• I •••• k ~ .,J"", • :-1 k 'I
fl1f1111~4 '"l1fltlJ LlJ'Ufl1~1~Url')'U1'VllJfl'::~1'J:tLL"ll~1J~3 LL1J'lJfl1r{)~LLfl') ~'U

,., .,
~fl1;'tU::1~,j1~V1~1'l"u'",mU~::U1b.l"'nLV.rl::L"'Vl'l~

/.--1 f11tJ1JunuroiJt1IuiLiJui: Lf1t11nfi1Jhl \
A'uu1fi 1IFlfJllillflA'tJ~ ,iElIJ,;yllfl11lU/(1J

" I

<S 7" • ~ JI ftl'
n~:: UI'YI~"'11JfI "'1lFlfJ1J'YJQntiJfN~:: .

j
f.?lEl"J ••••••• IiI::1lfJn 1,r.
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,....•
F111J'Vl 3

3

...;
n'l'i\1F1~'f1~\12

o;AtI'i~ft-1A•
__ 1 • _ .J __ cJ

2. f)fl1J1tJ LL~~tJn1;]')f)tJ1.:ln1~U1~~nn'l~LntJ'Jn1Jf"l'J1lJ~Uf)1 n'lPWI

~~ii'1If"l~/UJ~~L~tJ~nt!'h.ll;)tI~~ttJ'tlU"t'"

1. ~1tJ'Y'l~1~~nl~'JJu1PlL~u~.h~uun~/N 0.6 L'tlU~lJ.JIJ1'1

....
2. c1-3U1V1~1~~nl~u1t1~:lJ1CU213 «-3 1 111

D ~1tJV1~1~~f) D f1'l~1V1~')~~n•.
iPltf'l'J~Lf;l~tJlJ'il'lt~t1.:J 11~h:l..•n~11~V1~f)lJ~'JtJ
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2

......
~~Ln(J\~1:;~U\j11U'v\~V\~2 ~1t.l

...
tJn,j~1UV\~

.t 'I" ,
~~"'1JU~~~~

" .., cI •.•.
~U1:;~UL~tJ')nu

..
1~u'12/3 6~LLfl:

U1~1tJYl~1~~n

')J~~1,jH~1~~1.h~)J'1nJfi'i~~~'1tJ

3

tJn,jft1tJ~'1ul~~'1u~U~1~~~n~'1~n
, ....

~h\A~i1" LL~,)f'l~ufl"Lnl11~:~UU1'I1'"2

--'1fin1'1\1F1fl'a~

.. uj~U~1tJ~~~~.:J~'1'l'IJ~.:J~'1tJvt~1~~n~~

'J •..• aJ •.••
~ULLU'J1:;l'lULl'lmnu

. Lrl'ilUmtJ~,a1'il~~"'I~'1J'il~~1tJYlfi"'l~~n'il~

f'lu~::S'~cKuriu

J.1 ••.• 1 1! J
- l)J~Lu1fl)JL'lJ1Y11~u~1tJ1l1~~1.N'lJfl~~1tJ

4

( (

L1.h~)JL~'1Y1'1"~'1UllPH~;1u~U.,,'LL~'J

.,:'..1 0IJ! d
fl" Ln(f1 ~:;~U\A'1Y1Uft1U~nflI1\AWU"

LL~')';t.ll1nCJfim5'Y1l1lft~~
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~lmj"'.lYin~~n11Yl~~'tl'lU1~.n~~~111l'tl.n1l11t.l11..l1J1~L~hJ,~rilV.'U~1~ ~'l(;i'tllllU
, '"

niffl~~'tlJill?'IU L~!J""11"i1lil'tlU~!J'l~1 f11~~'ali.Jii 1f11U1~~~I~flYlflf'l'W1~i41'elfl1~LL~l?1'lf'l?1~, .
~wH~'U~?EJJ

; ". •... JI

1.~'tl1l~1t.l~It.l~~I~~mi'l~'tl'lt)~whn1..l1~~1J~111..li.J~It.li1'l~!l'ldbt)Eil'l1~
i ~ ~

2 L~'f)1Jfj1UYi~1 ~i1flYl'l~'el'l;r'N 1~1"'el~?':;ftu L~t/(Hl'W j:;ft1JU1Yi~1~i1fl'"l:;

L'I'11 n'W""~'tl'W
3. "ll~~L1l1~~LiflYll'l1l~1t.l~IU~~I~~nill1..l.jjlt.l~'tl~~~Lnr;)~'l.lL,j'l.lt)Ul'l11

1 •••••••.•••

5. ~1f'l'J1~ft'W'a1 n1ji'\Yl1J f'l1t/Yl'l~'a~~ Ly\1 n'l.l ~:;ft1JU1Yl.:j~'a.:j;I.:j'"l:;LYitH1'W

'ltl~'a'W'aUI.:!lj LV;j1:;L'ltl~'LfI•
, '"

2S 1m1n (1m.nhi;t)~ttJ;'l~~I~mh'l.ll 'ltlqJL~'l.l~'Jt.l~1L~t.l'l.lL,j'l.lif'fl~ti.J"llt)'ln~~~'lU

1 .

2 .

3....

4 ' .

5 .
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, J' J "1.1 .J, .J
IWtlll\1nUWi~U lln~~ u~n1'1'Vlt1l1i'tl~iJ1~U'Vl2 iJ1'tl~nu:;

.....
'Jon'1'll1Aa'il--1(lM'il'U 2)

•...
U1U11ci~1tJ'Wf11~~nU5'::).J1ru3/4

"~'tl~~~1~~1~~1~ ~nUft1~~~~'tl~~1~

·111.f:<>l .,1.1 ::.
'Vl11Jn5':;~1U@l11J''ll~'Cjn'lJ~~~1J'Vlu~mj~

~'tl-lH

1

3

2

• 1 k" dI 4 ••.• .,1 dl
lJft1tJ~1tJtpI1U'Il1tJ~~lnN'tlFJn1J'VlLft'tlU

...
U~1tJ tIlltJ'lJ,)'liJ'EllU~'l Lmti~llJdnl\ h;'1:;P1UU1

~lu;hmHJ~L~].J ~~LnlJl'1:;~1J
••. .ri/ a/ 111'
111"1U'lJ11].J'tl'lJ@lLLU1n

4

~iin'1'lflAa'il~ '1::AtJ1I11 Uill1fJl'fa1ftiln,r" 2 i1~
-----J .. -----.----- ..-

- l'JfJrl1nLft'UlJ)NIfi'tl5''tltJ~~1JUnn~I1W;i1 .

~'lnuuYin~ftn15''VlVlft'tl~U 1~n~~u11u'tlihJnll l'U,j'1::L~u~rh~tJ@ll~ tPllll~

••••• <;' ".'1 •••• , 1. IJ'
~)J1"i!nY]nFl1.J~L~Jn1~LlflIM(OJ')1W'1f;lLY1UL'I'l'tl~l(OJ1lJl~1J'lJ'tl~(OJ')(11~lJl'tllJU

"1. 5''tltJ;~l'Vi~~l~5'tltJtl~L'ULLWl~tJ')n'U~1'tlb.i l'f/5'1:::mlJjLI1l

2. lrl'tl,j1~ritlf1h~9::1:1h,:jf11tJU1~1 t@ltJl~f11U'El~1ulLu~L~mntJL~'l~::iJ

~~nl5"i)[h~l5'
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, ~
~ 1~unL1u'U1h;J'f)t'l~1l~'lt'l~1~mh'U1~qJL~'UIl~u~1L~u'Udj'Uif'f)t'l~ll'jJ'f)'ln~~~'lii

i'2lil~tleJ~ fl1~f1~~'iI~.
1 .

2 .

,I ';(fltJ 7 l'liiJ ~fl~w..,trl1Jpffll1lif~ilh
\ n~~~~~w~1~i~~r1Jufin11n~fi~~

~ \Jn~'WuffiL1Jgh
\, Lth Ji11ul1Jw-Ju::

~
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~~,

~



185

I
.oj

Fl'11JVl 3
Q

L,,)~1 10 'W1Vl

4

~')~~~~UL~£1U 1 YlUflU')U~ n':tJ1J;;1tCijLilu£1th~~~"Jltlfu ~1~1J,)YlUL~£1U1
~\l')fflfrUVJnf)U L~tlU 1FlfutCij')nVl,)rl~1Tulim.Jfln')nlf;lfltl~~ 1 (VltlU 1) unLj!JUtCij~YlU~1'W., '"
r.i1L~1'"l::!JmJfl1!JYI£1Ylfl1~~nLu~n~ru.::;LV! 1 ,::;~Uu') LUYitlYlfl1~~nYn.Jfl,)!JVI~~tl~.fl1~'"l::;~'l

Lvl,)nutl~ L~)J£1 ~~Lil\.lLYl '1::;~,)1U~Lj\!J')nUL-DU~ tJ'J~')~l.lfl1!J~~ ~£1""Jltl~vl£1Ylfl1fl ~mj£1)J

lilfu LLN~um n'lPlLvi'l fl 'lJ ~,,~U~::;~U~'1~"tl~~~ Lvl,)nULfl)Jtl

LLviLrl£1L~,)L~)JLLNlu~l.lfl,)!J.fl'1~'tV!i'1"~~"L-DU L;J1.l1nLlhfl)JLu1 1 ~::;~u~1Lu
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~~'H~~~ ~.:JLfl(;1~1fl1,)1:.JLLj;jn~'l.:J~::;~?'l~~::;tJ::;Y;)'J1~~'lL,h~~~:;tJ:: 1 n1~~(;1~r1'lJ~:;tJ:: 4

rn~UJ[;l~ Fl~'l:.Jilur.;::;j;h.:Jn\.l675 - 470 ~~~~[;l~ "I::;~f'l~1:.JLl(1ltl~'l'l"lJ'el'lfil'J'l:.Jft\.l'fltJ205
"

ijfl~~lFlnh'flYi Ll~~~::;U::;wn~~'l 6 r/L~~(1l~n'lJ1:;u::; 9 nLflUJl1l1 ;~~"lYi1n'(..J 3
,

nt~~(1l~L"li'Un\.l LL~iJfI':l1~LL[;ln~'l':)'ll~'lr111~~ULY1'ln'lJ360 - 245 ~~fl~[;j~ ;\lLY11r1'lJ115
Q .Q. d I I I ••• , 4
~~~~lFl1 l~1".:lV'ltJ'J11"1'lf'lfj1~LL[;ln[;l1'l'il'€l.:lf'l':l'1"'lIPl'(..JtJ~~tJ1f11pljLL[;l~:;~:;tJ:;f'l'J'l:.J~'lr.;~:.JjO)'d'l~

.- t.I d did ~ ,Q al I

LLlFltl(1l'l'lnU~fPl'(..J~tJ~'lL~U"1 fil'fl Yl~~U::;lFl1R':11~Ll1J1nm""I::;~~1nYl1::;U:;~'lfil?1~LLrnnf711'l":;
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J' «l '" al '''' • , 1.1~
!Jl'DUU mm~umS'tJu~~~'ll'1UnUl1l'tl1J~1t11jJ!Jl'DlJU

,,)1tl1J.J~ 1 1JWJL'1l1~~2.000 LjJlJl~.;nm'::~1J~IY1::L~ fI,)I~~U'tllntPliJA1Lyh'h

L~'tllih':;ui~ L9U~~Fl')n~tJULi:luL~Hm'l~ ~~1l1'Y'l~L':;U~IU~I~ lii'tl1tlU

•••• "J v I'"

Ll~@\-.lfll'JljJflU1J5'S'mmf'lYl7'~@\1JfI,)1jJ~~lJl'N1 nu

................. ,.,

M1)JL~\i1j~2~~n-)1iH5J~~Lti~~~9~iJ~~Yl).:.....................

l' '" ..I~ '" 1'"IPI1U'I.JUU:;P1~1J..... nnnUll~lPI-:JI"l?I'JflUm5'tJ1mPl U:i'~(PI1J

'" al'y 11 • .1..1 ~
un l:lmJ~~ln 111~l'(i1.JnnnYll5'jJ

\~lm n~,,~·B\m1n"un~~~t1~

, I • , 1 • I , , I , , • I •

800- - ----r --- j - -- 'r'" j" --f ... i --. -f i" . -r-- . j" --f ... i' "'f -. '1" . 'r .
750, ... + --·i··--1·--+-·+ .. -j--.+ i--+··i ··+·+··+··-j-··-1
700 .- .. -1-. - ·l··--!··· .j...·i·· .-J.- .. ! '1'" 'r" '1"'+' ·-1--..j. "'1"--:
650- - --. ~-u 1-~"j..H1Huru-i----l- hiu~.j-H]~h.j.--!. ---r--- t----~
600" ... 'j'" :"-'j-' "j'---:-- "1-"':"-j ---':"'j"--:-"-j"--I"'-j'---:
550-' ..--:-... j' +. "j'" 'j" -- j' - -.;.--. j" --i···· j" -'j'" j'" t ..,j""i
500' - -"'j ..-1----r 'j" --i-'-- jm_j .... j - ---:----j .... :.---j .m: ... i" ..:
450" ... -j.... j .... :.... ;- .+... j" "j"'j" --j'" j" "j-'" j .... j. "'j" "j
AOO·· ."-('j" ..:.-..j--' '1· 'j'" .:_mj -. "i-' ·t--·j··" j' '--:-"'j" ..:
350" --·+··+··+···i··+··l +··i·"+"+··+··+·+·+-··iI : i 1 i: ::: j : : : :
.300-- . n.L ••• ; •• - ""--j" .,c •• ,: __, .'. ,;.--.~ •.. :., •••- .'. ; ••.. ~ .•• j ...• :

~ ! i ! ! ! ! ' ~ ! ! : i ! i
250'- ... +.-.j--'+'--j"+'+'+"j. ·;.--+·+···1-·'+--·j····,

: : i i : i : it: : : : i :
200-- -"':-"'i'--r--r-"j---T---i-'T--r- : "+---("j--'-r---i
150 -- -··+·-·;-···!·--j··+·+'+---j··+--1---+-·. --~..+..!

: I j i i i i i i j : i I ; j
100 -. ,.. ';-'-';-···i· ..1-.. ·i'· '1' ""i--.;-.. -;--'1--";-'- r" 'i' "\"--j

• , • , I • , , , I •• , ••
50" " -+'. -1- -- +.,. j"";'" j--. +--, j---+ ·--1----~·· +-. + ... j --. ,I

; i i I : i ! I i i ~ :--L-i..-J
o 2 3 4. 5 6 7 8 9 10 11 12 1~ 14

.. : .... : ... : ... : :,,:. :. :: .... : :: ..

.. . PliJ1'.J.~~~1n~~i11iJti~yl::l~(~taliJti1jl.

'" .,j • .I.J
um:i'~u~nnnVl2

"
l~!Jln~1'lnU llU?;~ djUfl':l1jJ~U LlU'1U'tlwiluS':;t1:;I"l?ljJ~'l

J ~ _~
'll~(!1Nn1J~:;tJ::Fl?1~J~~0 n l~L~r1~

"''' 11 • .1": "" JY'I?1jJ~'l 4 n lmjJl'l~ l~,.mnn~:;l7'jJ lPl-:J l~~~l1JU'''-.l1~'1JUjJ1n

n5'1~lli1(1}\!fll'J1lJ~jJ~U{

5':;\.111\lF1')'UJ~U

1J5'~mmf'lrl1JPl'J1)J~\l

" .
91 m'::;~1Jlj1Yl::;lfl
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11-12 ~~fl~ 13 nL~IJ.J~~ ,1'Uti'F)iJ~'UU'U1~?1~~:::U:::~1lllj:::iJFi1Fl'J1).m~n11i1'l"ll'f}'lFl';l1iJ~W.nn
, ~..: •.. ..: ..: ,., J'.

~~~:::F1'j1M~~f1lW1'lVtOj:::~~d-J~i?lV'tltJ~'l~~'tJtJ1~'tJ'tJ~~v~:::tJ:::F1'JI4-J~'l4-Jlfl'1l'U

~1n~~~~~n~1';l~1 Lu'Un1~U~~'lF1~1~~~~'Ufi~:::~?1~Fl';l1~~'U~1n1~nuFl~1~
" •..

Q ~ I •••• G I tI ••.. al
~'llllj1n~?1~n~Lfl:::Fl?liJ"''U1L~'U'U"ll'F)'l'F)1f11f'I fllJm1).l~'l lllj:::L"'V';l1"ll'F)~~i'1'l~'F)'liJ

~n'j;-(u:::F1~1tJF1~'l n'U ~'l"rl'tJ~~1.J1"11"~~'ilFl'j1d-J~'l~~4-J~'UFl'dI4-J"'ULL~:::F1'"JliJ'\.ntH~u'U
••.•.. Jt • 'Ii' i' ."1 J d/ •••

"ll'il.:J'il1f11~~:::~Fl1~~~.:J" LLfl:::lllj1n"'flnf11~'UL~.:J~1).l1~()'U1Ul~"ll~~1.:lL1J'ULPl~.:JiJ'il';l~Pl';l1~~~

1~ ;'lL1un?1 "'fl~~ilLf;l'tlf" ~1",fuliit'ULF11'tl'l{ju ~1'tllil~~r;l'jnjJun Ll1ll1li).l~~'tllJ'tlnPl';l1iJ~'l
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t."(4111 'Yl 4

4

um;'fJ~"'''I1J LLft'1';l1flln1l"liJn1'Ll.l~fJ~LLllfl~tl!i LfJ.J'fJ~~~~yjl'1~1'"l'J1J.J11l~
"

~tl.:J£l,)f1'l(P\L11~tJ'U111lI')u LL~~1'"l,)11JiI'U~'1:~ihJ1nul'L,)Nt ~tJ'JL~n ;.:J~11J1'Cli1'U

I '1 iJ ., l' 4 4 ..J •..• t '1 •... _..; •..
'lJ~£l'"~~~ Llfl 760 J.JMm.JlJl~VI~~~1JU"lVl::L~U~::~1J~-:l"U 1'"l')"lJ.J~'l..l£l"ln')~'1::

" "
oJ .,j .; .i'

fl~fl~L''ElfJ1 t~ul.1ffiVl~~fl~fl~ 1 iJfl~LJ.JlJl,.~n1 l'"l'Jl~~~YlmJ.J'll~ 11 LJ.JlJl~

"fiIl'1n'~~UU,)Vl~L~

I
I
I
I
I
I
i
i
I

!

,"1'd'lJ.J~~'1'ln1::~1J
""U1i'1:;L~(LJ.J!JI1l

o
11

22
33
44
55
66
77

88
99
110

121

132

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

1::~u11ffiVl

(~fl~LJ.J!JI1.Hgl

760
759
758
757
756
755
754
753
752

750

749
748

titL~tl; '~~Ufl1')11J~~ 11 LJ.JiJI~
"

1.l,tlVl'~::tl~;I,::~U 759 5jflflLJ.J(;j1

WJ'l].J~-:!22 LJ.J[;l~1.l1tl'Vl~::;!l!J~11:;~tJ
" "

I I,-.I ClIo q -.

~::tl~Yl 757 J.J~~LJ.JlJlS'Yl~\l 44 LJ.Ji1IS'

l.lS''ElVl~::;!lti~756 ij~~lJ.jlJlS'
"

~.:J11'1n{]tl ~1tLlJl"l"HI

~:;i\lLnlJlLiru~')S':;~tJ1JS'tl'Vl~I1i~.;J1

" "LJ.JiJI' ~'1n'~tt.1JU'l'Vl::L~tt..:JU'U
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Ii'J~ri1~f11t;~1~~~~~A'J13J~~- A~8JAu~1nhAI
i .•.••..•.••..•.•••••.•..•••.•..••.••••..••.•....•..•••••··•.··•.••.•••·••.•••••••·•··•••••·.···.·1

~~tJ ~:;,,1.jjJ~'t1'V1'll'el'l13l1'fdj~[JJ'elf~1.l~t1Uu.1.l~'l1 mm. 'll't1'l1.l~'el'V1'V)f111::"13

~'Jl~~'l~LtJ~t1uLLll~NltJ 11 ~jJ[JJ~

"'.1 .1 '" ~.r- ~:;fl13lJS''EJ'V1·~fl~-31 nun. 'll'a-3lJS''a'V15':;fllJ~r'Jld-J~-3LY1d-J'll'l.J11 mm.
'" .1 ~ J" .1 '"- ~:;~13lJ1't1'V1~i"1~'llU1 mm. 'll't1'lu1'EJ'V11:;t91iJ'"'''J1~~'lfH;~'l 11 mm.

"
6l'J'f)2h~;i1 fhUl1JlffiitL[JJ~f~L1313tJffi'V111l'Jl'l13Ut1~ ~ L'll1LLi-kl-~~'lttilUM1~~'l'll~'l1l~~'V11~

700 i'j~~~[JJ~ tf'a6'H'll1bL~~iliJ'"''d1d-J~-3LYI11~
" !-- ,

~ihh 1. 1~'t1nL;tlun~13lllttilulr;'V1t11~dhlr;~n'""'l~u'l ~L~h"t'lmmJ.JA'u~lLr;'V1tf13't1f1

~:; l~LL~'J~I'l LL~:;1~L~ flilU'J rw'~1~'l1~~tT'l bJ'V1~I13

- r;1 f1Lr;V\t1L~"1'V1~llJ~1

!-- !--

2. r;::t1f~'l~I~:;~1JllffiV\~')~~~'lr;ln~:;~13U1'V1:;L~'f.l~ Lyh1t91~'li1

f"lr'Jld-J~u'almfl\~~::~lJ~1V\::L~ = 760 i'j~~~[JJ~'f.l'l1l1'f.lV\

LLIflf"l'J1J.J;jummP'i~ltl'el~ L'lJi = 700 iJ~~UJ[JJ1'll't1'l1l,.'el'V1

60 mm.Hg.

3. ~rl'elL~1'V11113f'l'J')jJl9lU'eli f1'lP'i~~{f1~'lLL~'J 1fl'el'"l1m1ufh1111l ;ajlU'Jrw~ljBjl'lJ't1'l

f"l'd')J.J~'l13UtJ'f.l~L'lJ11"~'l;1 (~M')~i~~ttJ1~l
u ~ ~

f'lr'J')d-J@lU't)1Fl1fl\~t91~N1 nun.Hg. f"lr'J1d-J~-3LY1d-J'llU

Jt •.. "':.i'
tl'1i")':l'1J.J~'iJ'tj'1mfl\~@l~'l60 nun.Hg. f"I'J'1d-J~'lL"t'ld-J'llU

!-- !--

tJ'a@l L'll,)m).'l\1r;:;'tju~-:lr;lm:;rA'13u,.1'V1:;L~
""

= 760-700 mm.Hg.

1h-6O
= -- W(;1~

1
= 660 W(;11
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••••••• 0

'Hi 'WI '1

"" I !.i

miJ LL~\lU'U'€J~~1"'1m'~f1'1.n11Yl::L~LYi11~

1. 'ei'I'Ul~'Vlt1~'I~ flFlf\lVl~'l ~'l/t~Fl,)'I~~~'I ~ qJVl1'a~l~'Vlt1ri'lVlU@\l~~L~'J

L~'eltu~1tJ~m~1~1111'eljJ1'Ul11'el'UYi1U~~11cu1~';i11~Y1u~'€J"m1Y111jJ'f):11.
1«lfJ (t11~1~1~(1')1j;'1111'Y'l'Ll1::fl'f)'lJ"~U'l~,.,nf))

2. U"'l;'el~~~111~lfl';-'el1 ~l~~~fil'Ufl'I~~~'f,.n"h(;l'el1J
, '"t.'Q. .•... d., •

(Fi'J1~tL~~l i"1'";il~~U'ellmI"lYl1:;~jJ'U1Yl:;L~ = 750 mm.Hg.

It'''VlU'lJ'€Jm.l1) f'l,)1~f1'U'fJ1mfll~r'h~L'WJ = 785 mm.Hg.
, '" ..

3, ~1U'JCUFl'Jl~~'U"ll'a'ltl~'el'Vl~IL~~;'U~1m'::~jJU1'Vl::~~'el~LVl11~
i I J,f

:. i"1'Jl~~tJ;Y\nULWJL~~~'U~lntln~ = 785 - 760

• J"
Fl')1~~UL~~"ll'U 1 mm.Hg. Fl,)1~"\1~~~\1= 11

. "
tl1f'1,)1~~'UL~~~U25 mm.Hg. f'1,)1~t3~~~1~{j

, .,
tJ' , • , ••••

fl'ULVl,)'af,\IWl m11::~ 'lJ'U1'Vl:::L~

11x 25
=

1

= 275 UJl111

,
.d: 1.4 I I

jJ'fl~~'U~n"''U''~'fltJ'fJfJL1-rn'fJ~'''I~4-IVl1770 UJ(;l1 ~::'fl1'Ui"11i"1'd1~fllPl

'a1n1f11"ll'a\l'lJ11!)~Ll11'fJfLL'lJ'lJ,jffiVl~'lJ'fJ~~'UL~LYi1L1

,. ~h'UlfGlVltJ1Vl~~nlili'lHiL.jhl~~'l;'U LL~::~lil,)1~Vl~1tJfGl1nlfGlVltJ1«t~~1

jJ'fln'fJ~i.nJl1,xL11Y111jJLL~'dUl\lLL~~lfGlYlutJi''fl\lm 1~fGl:;Y111'lJ'fl~11

2. ii11fllfGlVltf'lJ'anl~L1'lVl11'lJ~1

• ell
jJ'flf'l~'U~'fltJ'fl~1LVl'U'il~Vl1~~Vl~ = 770 lJ.J{9l~

\J ~ ~
,

3. 1l1il'fl4;jfiYllfGlVlU'lJ'fln~ll~Vl1IjJ LiJ'UIJi,)U1Vl"Nlltl~m1W11"I'd1~~'U'll1m f"l

llAtlliiF1,)1~iL~~~1'1l'Jtl ~\I~
•.. ~ J' ..,

~:::@\1Jlil,)1~~'lL'I!m"ll'U11 m. "1';l1~@\'U'il1m~f'l@\~.:J= 1

)( IV C:J' •..
~nj:::t91'iJ••\(Ym~'lL'\"j~"ll'U770 mm rl,)'l~lA'Umm(il\fGl:::~l11~'l

:. Fi';l'l~~'U'fl'lmfll'i!'il\l1JS''il''r1~~1~\lfGl'lmJn~

mm.Hg.
1x 770 H= -- mm. g.

11

= 70 mm.Hg



201

i I

4. ~tlfi1'W':lru~1Fl':l1~r~\~tl1fl1~Yla!1'i~'l~')n1Jn~1t1lLL~':l~~~tl\lfi1'W':lru~')

Fl'J')~~'Wtllf)')~ll'WjJtl~~'W~'l~::~ n&il~~l~Ylrl"~tl\l fl1ffi?'ljJ(~11fJ~1 n.u1

.,
~'ill1'U~'Jl~I~\tfllml'l1J'U1J'flfl~U= 760· 70 mm.Hg.

= 690 nun.Hg.

M'l'afh:i;l 4 jJ'UUtl,;)~mL~'l~~'l'tl1'W?,::~jJ1J?'tlYllfJ750 i1~~~(;j?, tJfJ~l~n~~\lLvil1?'

~fi,j'l 1. 'ci1'WlIClYltftlth"~'ellJ~'eljJLL~::~~~1~~~'UJt,nt1l~lJ'tICli"l~'l~~~'l~qj~1

l~YltflJ'fln'el:;l1Lm,11lJLL~,)LL~:;m~~')~"Lt'l tl1,),)t'ln,)'n1J1:;ntllJl~

n~::~'Jul~n1?'~1~1~tljJ~1U~'W

2. ~1~::~lJ'1J7''elYltj1~(;J~''1Cl1n~::~jJll~'el'V11Jf1~whl~~\ln
I "

Fl?1~~'Wtlln1~Yt~~~1JU1Yl:;La1Jn~ = 760 nun.Hg~

= 750 nun.Hg.

760 - 750

= 10 nun.Hg.
l "

3. .u1~'Jl~~'Wtl1n1~Y\fl!1I~\l11Jfil'W'Jru',nfOl'J1~~\l~tl\l~n ~\l\i
e:. .l

Fl?,)2.J~'W'el1n1~~(;J~'l1 mm.Hg. l"l'J12.J~\lL'n~'1l'W 11 ~fPl~

=
,

f11l"l')12.Ji\lmfY'lfli~ilfl" 10 rnm.Hg. l"l,),)lJ~"'"l:;LYi2.J

<! ,J' <0/

fJiUl Utl(;JlJlmLVi'l'W~:;~l"l')1~~"= 110 ~lJl1

llxlO
1

, I

tV tV cJ t.I ,d d f1So1 ca. Q

'd(;Jl"l,)'l~(;1'U'V1~'\.tl!:J1Lm.:J~'U"jJ'UU'el(;Jnf1~::(;l"~(;l 610 2.J~~u.J~~'el'l
"" "I I II I'" ••.•• 0 I ~

iJ1tlYl 'tN~1':l1~'U1r.J1LL~"'U'U~""'1n1:;(;J"!J'W'l'V1:;LmYllL1

11hh 1. 'tl')·~t'"l'V1Utl,.h"1tljJrl1JiJ'V11J'V1'J'W~"iitl\-!~~1'"lYlutJtlf1~')bL~'JL~'fl~::1~u1

760 mm.Hg.

- 610 rrun.Iig.
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= 760-610

= 150 mm~Hg.

3. iJ.1;O)'J1~~\~'el'ifl'i(i'\~~~'~'l11ljihu'J rw1.-l'i;O)'J1~~'l"ll'el'l1.-lU'iCJ1lJUEJ'a@\1Jf1~~~'l

"<:"\ tv ,-,a..,d

L~tl!l')(i'\tlm1~tL~~ ~'lU
_ ~ .1.

f1'J1f.Ji?i~!l1fl')fl\~~~N 1 mm.Hg. f1'J1f.J~'lL'Y'i~"lJ~

k ~ ~ X
.rlF1'J1f.JV1'\.ta1f11P1~~I~.:J 150mm.Hg. F1'J1~~'lL'Y~2-l"llti

" "
'1lill1 ~i11~1LL~'lUU~'l1<11n~~~lJ~1Yl~L~

= 11 u.Jlh~

= 11>:150 u.J(;l~
1

::= 1,650 L~lJ1~

40' f All .c:. I r. ~ ~ I 4 GIlo q .-",
6l'l'ilfl'N't1 6 Ll1flrl'iJmVl'iJ't~'1~\.\"lJ'U'iJm~'U'tl~W'i'l~Vl~'tl\.\L(;jU2.2 n tfllJ-JVl~~"~'l

\J •

f1'J11J"U ru vi'1LL~~~Lll~f1t)lhVl'tlfUU'tltilU"lltU::~U
IJ

I ,

1. 'El'lULI<1YlUVllJVl'J'U~n~'tllJwW'l1~L.jf'l1~YltJ'1tJ'1f.J'J'!(;j111'V'l1l5'::fl'tllJLL~::4'lJ'ii'tl~~Yi

L~Vl!frh~u(;jl~'l LL~'JLI1lU1IllJ'tlnrl'J1tJ~"'-l1 LLfl~1~Fi1'U'JN~1rl'J1tJ~U,r'UL'iJ-:l
I "

2 ~1VOl'J11J¥~L~Yltl"h~hJiii1U';lN~1f1'J11J"Uri'tl'U,".:JU
IJ

Lll~l"1'tlllLVl'tlfD'U'tl~mi1'tliJ~1i'l~Vl5'~UL~tl ::= 2.2 nL~L1J!1l5'

~1fl~'\.hun1flIJ-JVl~1~n~~~1mu\.\IJ-JVl~ = 22 x 1,000 1J-J1tI~

::= 2,200 u.Ji?i~

, "
4 ~ V

fl'J1tJ~-:lLYltJ"jJU11 L'-lltl~rl'J'ltJ@lU'tl'ln'lPlflVlfl" = 1 mrn..Hg.

fi''lfOl'J,)1J~.:JL~1J~'U,2,200 L1J{;1~fOl'J')1J~'U,'tl,)fl1fl\~Ml'l= 2,200xl
\J II

:. P1'Yl'-l~U'tl'lfl1P1t'l~I~'l ::= 200 mm.Hg.
" ,

3. LU;)klCl'l1J"lJ'S'lL<;YlU-U'Wlf'tl'lm~Vi~'lU ~'l fOl'J'l1Jl~\~ ru l'i'l LL""U'lYlLllf\rl'tlll Ll1l'Sf
'" •••• I ,..,

ih~t!~"lJru:;U'U, iI''lU'UL~'lI<1::I1l'tl",j111lPi i?itllJPI,)'UJiium fl1 PlYl;,::iilJ,j1Yi::L~
Q •.•.~
t!f1Il'Jtl ~'l'U

, ...
P1'J11J"'UY\~:;"lJU1Yl:;Lt'l1lFl~

LL~VOl':!')].JiiU'iJ1f1"! ~~ ~I~-:!

• r\'j1iJ~ti rw ~,)LL~'U.:i~L~ftP1t!llL(;lt!fiJ'Ut!~

,
rrJ e;:I eo ~ rc. :

JBil1l 1"l':l1~@I'UYlllJ'(:IV'I'iJ1JLItI'iJS'lJU'iJ~

= 760 mm.Hg.

= 200 mm.Hg.

::= 760-200

= 560 mm.Hg.

= 560 ~~~illltlS'"ll'iJ~ll:J't!Yi
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GIr' ~~~'"l1m~'il'W I 1~~n'd'1r;1,)'ilth\lu.~? ~,~I?er,'il\l~1~ n~1 ur,::m..llJ'tlnv'~ now
,., .

DI'l fI\l1~'Y\tJ(1]'f)l1Ju'W:;f1flJn~~L~~.:J~fiYnfI'jUl

2. n.l 'r..l'f)~i~~I~L~'l~C.:Jilflf1?1~fl~l?Y'W'f)1fl1f,1j11i700 iJ~~~~(;j~~'f).:J1J~'f)'Y\tJ'f)~L~1

~'I ~1fl~:;{;lJ~1'Y\:;L~LVhtiFI
\J

".A. r •...• 4 Q

3. tJ'f)~L~1'il'W'Y\'W'Wi'I~\l~Im'::~lJ'W1i'1::Lr,4,5,10 LfJr;)1lJ~L,)n.llJ'UtJ'il~L'lJ1""l:;~

f'l?1~fl vl'f)1fl1,Wfi1'tI11
I

4 r.1'lJ1~'il~Lr;)'ilf'lJ'ilflf'l';l1:.J{;'W'il1f1'lfll~iJ'W400 i1~~L:.J(;1~'lJ'il'l1J~'ilVin.l "~IY\
l I •••

dl a. 0 I dl a. I ••• I f'l

L~~'il'llJ'WlJ'W'il~L""1'il'llJ'W'"l::'il~\i'l""l1m::ifIlJ'W1i'1::L~LYnLifl

L~'f)'W1 f'lflJ "l1flPi?'f)th~fl1~r)1'U?n.l~.:J~~@)~ tl1L~1'Y\~1lJf'l?1~~~~'f)'l~m'U~
..

~1n~I:.J1~~~1'W?ru~I~::{;'lJ'lJ'il'lu~'il'Y\1~ ~'IU'W~1~'l~iFlf1?1~~'l"l1flf1~I~~'W'lJ'il'l'lJ~~tJ1nlfll

riL'il~ L'Y'l11::~'1\i'l""l1n~'W~'W:.J1nf1?1fJ~'U~'1\l'ilmN~'1~11~U1'ilY!1'W~~'il~1.dh~~~N

760
,",' s;

U1'ilY! utJilJ1~')'W'il1'"l~1nn~1U'W u~lPl'l~1')'UU'UYl'il'lYi1LL&a/:.J1~~~~~lJjWl?1~~'U'il1fl1 r'\~'liJ~1n
1 \ "" I

iJlJ1,6'UYtFi'j1~~'U'f)1fl1fll~~~1n~1 760 il~~~m' LL~~I'I~1i'Wu'UFi?1~fl~I'f)1mfll~1fl~1

un ~"'l::~'el.:JLn@)~:.l'Y'l1EfI'~'~ldh:.lI"'l1n LL~~'l~iJf1~1:.lfl@)'il1f1'lfll~'lfl~1
, ,., '"

lJ11'iliI L!Jl'ilfY\~1"l1nU1'ili'lUlJ1'11ilI'llifhJ~::~')n L'Y'l11:~'il'l1 ihw\'I LLn'JlJ~1'U1'flYl

tJ11 1 ~'liJf'l'ULu~tJ'Ul1J1;n~~'U1LLYl'UL"li'UlJ"l~'f)ilL(;j'f)fLLlJlJLL'f)\~ii~tJ~ ;'l~1 fI'JtJ(;j~'JJ1~~:;
I ••• I

iJ' " ~ dI .., ~ v .dII IV "

'lJ1'lL'WL1.J'W"1'k!'k!Ifl1fllL:.J'ilf1?I:.Jfl@)'il1fl1fll:.J1n :;l~'U'W""l:;'4'lJL"!J1 ~'8f1'"J1:.J@)\tennlfll'W'ilEl
, '" ,

l1l~lJ'"l:'Y'l'il'l'il'iln ~11~dj:.l~r'\Y\~~tl~fllJ r;)~lJULIil~'il'ULW;j lJll:.l ~'1'th'WfSillil'J'uJil'W'il1fl11"l1~

Q ~ Q, ~:J. eI f,I. ~••I I •• Ic:J fOii .cJ •. oi I •.. a.

L~'il'U'W~'ilEJlPl1J1~'il:.l~r;)'el~'U~~'W1.1JLL'U~'::L1JfiEJ'WL'U'ULFi~'il'::?~1f1'"JI:.l~.:JL~EJm1'ilfifPl-

iILr;)'flf ~1~1lJ')@)""?1~~'11'UL,..,1'il'llJ'W~1'il~~r;1'Junn~::1~ifI~:.J L~'illJ'ilnFi?lfJ~~""l1n~'U~'U

~n.l:;~~'f)'l~'f)tJ'f)~1'U'f)1fl1 fll
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== tJ' d
"if ~ a.J 'LAfl 'il ~~ L~'il ~
'I

'eHUVlflij1j'f)-.3'il1n1 pf-fl,)12J~'LA1l'il-.3'f)1n1 ff 1
'I qA

I

"'"fl11JVl 5

J"'" ...•
IWt'J'U'Vl L'd~1 10 'U1'Vl

1

1. ~~tJLrimnUFl'd'13Ji3J~Ufi~~~~'1\1~~61UFl'd'13J~\1nUfl ru~!l~l~q 0,] It 1J

2. ~~1lL~mn1Jin1'rru~u~~m n'1i'\1J'1~fl!h~~~~cA'1Jf"I,)'13J~~vl'N nu1~. "
.J •.. ., ••.. .J. ",q. J'"

3 flt1hnm nU,j~~!Jfl'1Fl'\l'Vl'vnL'~Ln91FlIJ'I3J"1l'UL'Ufl'ln"Ii'\
..........
') fin1'iL 'itiU

• cl
1. YI~~'tl'LJfltl'UL~tJU

"" .1 J'2 'LJi11~~~lJL'Wfl~1•
<V ..J..J

3 1Jj;)5'~1'UYIIPl~fl~'Vl3 (~'B'UYI 1)

!.IJ ~ 0 q J~

i11'B~Yl~lPll'W!J..:JFl1!1l~UllPlm L'Vl'1'U'U

1. jJ11U1mP'liut'Vl~t'W~HYiuf~~'tl~~1fiflt)~1'U1~~~1'l~1n~'dL~n~'U1tJ~fl 10 nL~l3J{;l1
" Sf I I

1'Wu~~'CJ'lfl'l fl\i'Ufij~~1~IY\ill'll,)1~~'l PI fkJ vl'B).J\fmJ,j1\l
In eJ,.m~~vnq

>-

"ll 1'Elil'ill~::~~
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, .- .n LYi~JiJ'U

n. n1~~~U1~~1u~ln1~

'll. ~g,n~'Uf\j~~~1"'l1mti)n1~n
"

V'l. ""'fl~~ 1~f1L~~tl'fl,lf1'U~'::~~~1EmN•
~ ~ "'I. "lltl eu u~::;eu~j3J Qn(11tl'l

" "
4. tr"'l,1T'UYitl~')ill~')N1tl1'll\~1kli'UiJ1~U"ln"lfl\n1~\j~Ul~!JmN ~':n1l'U14~~U!J\j~')"'l1n

n1~1ali~')~~::J'lJ~~IJ1Vi1~

- ..'ll. Yi'tJ~L!J~L~!J5'

V'l.V'l~'tJt~~~'il'flt~V'l1fiJ'il'Uu

hi •• d

'l. T'l'il~~1~U

~).~rm.~~A B, C. LLtl::D 'tJ~1'U5':;~iJV'l')')~~\jt;)1\jn'U'e(fU~.QiJ'll'tJ'l!J1f1"lfl\LL~tl:;LL~\lL1jW~i'\j~

A

B

C

D

'E{{U~lJ~'J)'tJ'Imml"l{" Cl

-8.5

22.7

31

-15.3

~tll~~u\j~1~iJ~,)1~~\j'll'tJ\j~~1kl~~1~~kl"'l1n~'tJul'lJ~1~1nl~~n~'tJ~

n. A B, C. D

"JjB,C,A,D
fI D, A C, B

.J D, C. B. A
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c = 't'il1rtJl'W~LlitJf D = L'iln1en~L~tJf
6. lJ~~tJ1ml'll~'W1~~~1l~'1n{ln'1~nrYhl.L~lJYh~'1LL~:;Yh~f.)~

n. A

~.B

PI. C

~D

7. lJ'~tJ1n1~i'W1~~~1tJ~:~'il'W~~'W~~~P1~1~~1W~~un
n. A

~.B

PI. C

"l.D
~ ,

8. n1'1iL'tJt'll'WiJ'e)~1'Woff'WlJ11mmf"11~~1nYl~W1

n. A

"B
i'lL C

nA

". B
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•••
b1f:l1 15 'W1Y1

2
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(/ M~PlfOJmL'WfJu 7 umffiUV7U1m'l')nl'lU ~,
I "

\ nfiWJ1't'iUnUflnLuf'J R1udifry'lj1B't1J1-Jti::fOJiIJ )
'. I

\,~fl?1JJ!lJ1'hmiZ _~ __ -~~//\

l Id d ""'l"J!d ~U ! LWfJt./ 7 V71'1UU~ m?1 {11L'WfJt./ 7
I i1rfJwl~4~tll!Jt.lfi~.J 7 ~1n1::MuJ'7'n::LZY

r ~ II ( ~:~LnI'lU11fJ1IM1Ju:a~a1mflffi~im I

\\!l1 JJ \ ,llzymJullfM71l Ufl::L'J'i£J1.J 7 'Yw}!Ju1fJ7,j /

~ .. 11)if1::s(UI'I?1U~~~1nt7?rfinpf~ 7 nt./ J
~ \ qllM:ftoa~a1n1fl;:;mnll~EJlJull""1'1

\ flV'f.31~? tr1f1tJ1n~#rfl"W)ffn'ff) /., /
d ,,,,t /

L5'fJ-JJilfJ71lu ~/
•..••. d •.. 'ILl'''' ~

IOj'lnn'1~~~':l~fJ~!{ ru,"'1J6-I"!l'a~'El'ln'lIll\YI~~~tJPlfJ'l6-l~~1'1'1~1 ~I"l i:J~~~'-6

6l1~1-l;13 't}ru,~1J~"ll'fl-3tnmf'j~1::~tJl'3I';l'l6-lt3-3lJi'l-:J1 ru, n~-3LYlY'l6-l~11Jf15'1'-6L~'fl'-6
..•
6-I'-61l'31iJ2532
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•••• 0
'ilN,"llaJ"II'il~'il1n1" ( C)•••
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8.0

2.2
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d1'Elun ~m.Jl~i'l111Jii'il4J~LLf\'J~'il'l4J1,btln\.\'ilJhJ'1tlfi1 tn4J r;i'Ellll~'U:l"lf1J
"

fllfll~~ 1 ~1f1(;i1~1"~'~~~1Jf1'J1lJ~"'l.h~~nru1.5 m~H~!il~~1f1~~~'l.J~'Wl~b~~ru"tQii~'a"

'e:i'1 f11PI d'~h"nvh1.~
,"., """ ,." ,,,,, .. ', ,,,, ,,,, .. , " " ,,,, .. ,,, , .. , " ", .. " "" ..

...... , ", .. , ", , , ,., , ,." , ,", .. """, , ,

..
A'Ul'l~~ 3 (1"n~1;r'Cl2;j~~1nj;l1~1~;.J1L~t1't.m~1~t~t11~LLn'I.JU'Cl'I.JLL~IP/.:lfi'l~1lJ~~~1n~::"'l.JU1.. ' ..

i'l:L~ LL~:LLf1'I.J~~LL~M~tUwJiI"Il'fl.:l'fnn1 f'I LL~'jLmtl1JLYltl1Jn11r4Y11~i1n1Jn11~
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'"l'1f1{J'€I~~1'Um~'1':I'~:::li~u~'1'lu"1l'J.:l~:::tJ:::Fl'J'1~~.:l'"l'1fl~:::~tl~'1'Vl:::~~0-1 0 nt~~j;jS'~ ~

~tU~~n~'€I~'tl1mf'\~:::~~~~~'€IFl'J1~~~l~~~U L~'flU 1 ~~rJl~flb"tU:::m1ltl~uuLLtl~~

~fU~1JiJ~:::Mt1'''Lih~L"liu~vi1'a'W~~:::~lJfll')'nJ~.:JLnU10 nl~u.Jj;l~

~fl~tu::: n'1~LU~UULLU~"'ll'€l"~tu~~n~.:j nfi1'JLnj;l~UL'tl~1:::'€I1fl1#l1lJ'hldtu~'€I~lfl~

"~'JL~myi1'l1u ~'flU1:::~ltU 0-10 nt~u.J~1

'a1n1f1l1u"1i,)\I~:::tJ::U~::"J')fU 0-10 nt~u.Jj;l~~\Infh~iJfll')1~~1~ f1J'aU1\1~\1~'a~\I~

i:l;~(;1lJut~n L~~1:::djutj~L'Jtu~i:ln1'll~~1Liju~1~flJn1~~'1N;~(;1 ilL'€I~'1~'" "'~'ElmL~::~'1U•
"

'l1n~Ylmf'\1~~fYltl~'11U"1l':l"1:;:U:;:Fl':l'1~~"U1:;:~'1tU 10-50 nt~u.J(;11~'1m:;:~tlu'1

Yl:::L~jjn1'.ll1'a1'.ll'Uu:::llu'a~'aU1.:J~1 LLtlUfl~'1'a1n1fl\LUlJ1-L')ru"li').:JJD),)1~~\I~'U 1 ~"wtJ n.ffu
tn n1fill 'W"lIld.:Jfll'J'1;.J~.:je~'1 effut 'Elt'llU

n11LLlJ.:Jiu'fl1n1t'\il~~'1ULLlJtJl@1u'fl1~mnfU~~h~ 1nu1Un11LLlJ\I LL~lu~t1~:;'lJ'fl

u1m~LL1J~~'W'lJ~~U1mfllL~u1-nFlfU~~'lJ'l''fl'''' n1'.ll ~~'f)~':lu~'fl~n1'.ll~il'fl~djULfl fU~ LL1J~1~
" 11

LtJ'W 4 oDU !i1~u
", ,

1. LY11tri~LYluf(Troposphere) Lu'U.i'U.lJ11tJ1mf'lYljjf"l,)'l;.JLLu1i.l1,)~1nYlqVl

LLfl~il~':l'U.eJ~~~'f)""n'l'.ll~1n~':l~t1~L~2J1F!t)u1Yi1'f)~1 UJ'-J~2Jf)n ~ULLfl::fl~Y'/'ltJiUiliJfll':l'l~~~, ...

~1J~~LLr;i~~'J1fln~ufi"~::~lJFl'J1;.J~~i.l~::um.! 10 nt~L)JI'l~
" ,

2. L'flt'IlLU~LYluf (Ozonospherel LuuiulJ11tJ1mf'lY;'fl~~'lL~~'fl1::~lJtY11LYi~

L~tJ~u11lt1~~::~lJtl"::~1N 50-55 nLflUJI'l" Luu~u~iln1'.llt'f)t'.llU~~rKfJtl~1nfl~'liu~'U. 1
~\In1'.llt'f)L'.ll'U~~::'li'JtJ~~n~'Uf~~fJ~j;lf1L'JL'flLfl(;1 LLr;iu~tiIj!J'U.~n1'llL'fl1'll'U[1n'vl1fl1muu41u'Ju

1.1 41 "'IJ

) I "s.. ", I

;.J1n ~ £Ji',)Yl11h;1fl1tJ~fl~11 CFC (Chorofluorocarbonl LL~::lJ"U')fl1f11iui1~'lLuuiuYl

"~fJ ~ 1t1Yiu u'U.1~
" '1'i''i' ~I.( I h ."1::; d, dl "'i'<:>'i' f:i'"~. L'€lL'€lLU~lYitJ1 (onosp ere) l1J'U"1lUlJ5'5'tJ1n1fl1Y1fl~L~'U'€l5'::~lJLflL'!h'U~Ll'~m'

" ~ I

;''lLL~1~~lJlh~~mu 80-600 nL~~lJl1 Lll'U.i'U.Yl'tl1f)1l"lbLlJln;'~~'l~11t1Lil~~l~f)lJl1'flU:S~1:::
"

41UfJ ~1 n ~~ilt.J~~tJ fl15'Lfll~'tl'U.rK')e.J1U~~ULUjI.~~ f)1·~~1 'lJ5'5'tJ1fl1 flIi'U.~~':l1~~1 A' f1J1Uf115'

" J <>. ;:. J;:' J.I J
~~y)'€lU«ll~'U'JYl~YI~f'I~'U~U(O)~'U1J'lun~'l~lL~::M~'U~'1'J



212

,",' ;

4. ~'i}n'll1'll~L~uf (Exosphere) ~,j\J1J11U1mi"1i\4'U'fln~I1!Yl'tl~m11'fJ1:;~1J1'i}1'e:i1'L\

..•, ...r 11 ~.o:W • , :: J".- I • '"

~L'V'iU~'L\lJ L@ltJ~~fJ1JL~~bJLL\~'L\'tl'L\1J~~tJ'lfl')I'l1"D\~~fj'J!~~'L\1L~'L\'L\~'i}.:!'tl:::j;j'tl~j;j1\ji 'L\'i}tJ~'l
,

dl al .eJIl)f eJcJ v ! " '" ~ ftl d Q ~ v
fj'iJ~'iJ!f11i"\LlJ'l'lJ"h'lUlnL~~:;~m'J:lYl~~n~ru:;LlJ'1~"ll'L\n'1'J:lLilllPl~~~'j..m~:;m'J:lm~tJ~llJUj;j'W

n'1'llL'fJL'D'W(03) ~'1~11f1~~ n~'Wf~~~flti1111'Jt'fl lflf;l (f~~m11'fl,j'J~)i111~f'l~r.l1'W

~n6\j ~'J t~nl'Wm~'Hu'V'i'i}L~~1:::m~fl~S'~"1l1~n11'W1J~~tI1n1fl1iJn1"1lt'i}t"1l~'1n~1tJiltJEJLn'L\11l

~::';n 'liiln 111 e.I~L~tJ~'iJ~'W~tJ'1~•
I

- chilfl1'Dt'fl t'D~1mn'Wltl ~:;i1'11~f~~~fllJ1111'Jt'fHflf;l Ylr.l1~IU'l ~'JL~n~~

\£'tlU~\j ;\l'tl1~i111~n1~~~1\j~~1~'W~ 1'W1'l\jf1'lu"Jj'tl\j~'4~~~i1'i}U~\l

- thiJO'1'J:lt'flt'll'Uu'iJmnultl ~::';nl~f.:J~'el~(;1~'11'Jt'elL~IPl~e.h~'1£T.:J~';lt~n

4.11nLn'Wltl ;-:J~:i11'l,xLn~'fl1m 1~'JYlU-:JLYliiLn1UML~:;l,j~:;L1~~tl'JYlU~

nl'llL'tlt"1l'l.~Qni11~1uL~U~'1S'~~LM1:::,x~~Un~'1 CFC (Chorofluorocarbon) ~1~

.1 ,~ ''I ••
u1:::n'iJ'lJLYl~'1'W'el~~u~(l")u:;m'll



213

J
fl11J'Yl 5

.J "'"l'l'fl'W'Vl L,)~1 25 'W1'Vl

3

...
l61'i t1lJ n'il 'Un1'iVlVl~'iH

l~n~).jrl~Jri''"JLLY1~1 Fltill.ltlJi~~~l.ln~n!~~U

D LY1~f).j'anLln~f 2 -au D ~1~ 1 r'f~u

D tIll!J ~1~EJ1~fl1l1 L~'IJ D '111~~1 tJ'lJYi~~~~-rlJ 2 tJ'IJ

"16V1~m'i.)~lii~).j')~n~nFltiltin~).jl~;jrl1ti1'"J).jlunl~Y1~~'tl~tlnUliil.lDu~ In')).J,JU
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nLVI~f~.:J 2 trtil~
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~~ >: .. ]:>2:........~ ..
1~~lfi~lJU11~

~I Jt" JY'l'tlLuUn LLtj')11UYl

n5'::Ll.l,:;'lJ tl~

LYltl f'-Jtl n LVItl ftr \l



214

, ~
1ilV\r;'UUVl~Y1tlf~tl~~l11tlf;1~211'

~ ~ ~
"-U'lJ1j;j'~ lIi'~Y1~1~tlS'::~1CU10

U1Vl fi1U~ (U~1JiJll~,)1JUVJnr.U~~n

...........
ttUUUUl1n"'fm1<J11f1~'lI-1 (l'\'ilUl1 1)

'fl Wl1.1JiJ~'ii1U1~
------------------.----

L'YI'rlf2J'iliiL6I'ilfLibln L11'ilfUrliit6l'ilfLLi",

" '"2. ~~':!''11nr1i~YI~'H10 U1Vl

'ilihl~1t.ll1;.:j n1~l1l>1aiH '"l1nm ~1~U'U~nr.l~n15'Vl~~tl~1ifLLlJl~:;n~~l#)tliitlntJ

l111~tl~::l@iufhm~uitlltlU Yl tJ '1 tJ 'm1if~~1~nVJnFlult1i'~ttln'l~~,)~ll~~~Fl,)1~~~



~ ~ x '
2l11n~m~~~~'1 ({'1'J'1~~Yl'flf~'fl~~[;1'flfYl~~'fl'lY1~H~\Jn~1\~t~'!Iu~tu'vuJilVifi'iul~

~llu'tj£h:l1?' ? ~Y4?'1~m11l1vl

" ••• I I

4) $J1'i'1mh'J~'1"-U'11\J~)J~\J~r.l'1~ij\Jn~1-u1ViLihJ1Wl'1'n\J::~\J" 11nL1Uuil~'J1)J~~
~

~~\J'ath..:)1~nllri1mi1'JU\J ~"fl~1~mVl1vl

; ,
••• cl ••• Q' I cl Q ~ CI. t"'Q cI 0 cl iJ .••.

\In ~~U\J~::~~m lJl~V!U'J'1 n'11Yl'f4NV!1J4-l'!l~~LYl'flnJ'fl4-l~lJl'fl1Yl~~'1~~)J (~Yl'fl14-l'fl
, ~

ij~(;1'afLtJtJf))~'H1)~":)~1f1f1~1LYl'iJf~'r}ij~{;j'af'ti'UVl'Wil'iJ:;1?'~4-l (~Yl'iJf)J'ailL[?l'iJfLL~.:JlL"fll'1:;.u11u•
~')~~n~n1~~~~V!£J~~n1~~~~V!£J'"l~~W1V'l'J1)J~'€I\J'"l1n~.:jr;i1.:j1LUtJ~~'JN~uLtlL;nUf11~~~~V!tJ;'l

l~ ••••

1uYl11\Jri~~-U'1ri'1~LL~::~Yl~f4-l~~~[;1~fii11i{~r~V!1J~~~lJi'1~'l

~'l~~1J11i~1f11l'~:;LVltJVI)J')U~.:Jfl~:;:1l'JUf11~L1J~tJu~m\~:;~1fl"ll'iJ.:JLVI~'Jfl~1miju
, ,

dl 'JJ 'I'JJ 'JJ ';!, J! J! • 'I 'JJ <>I
'll'::'"l~fi1'€1~~"llm'~tJ,)Uf11~(;I(;IV'l'J14-l~'U'"l1fh'l'l~L'J@\ ~'€I4-l'lJ'€I'::"JI'€I.:jLV!~'J~L~'JYl1~V!'lJ'€I~~V!~'J~

"$.I ,., I I

~tuV!1J~~'l~\J~'Un~1m,j'UL'iJ~~~')tJ1L,)tu11'U~::$J~tuV!1J~~UllJi1~'l~\JL'iJ'l~11J,



216

I
d

tDl 'l1J 'Vl 6

1

~ ~ I ~ _ r

tJf1J'ItJf"l'"J'1fJVifJ'1U"lltJ~~'witJLtJ-Ut~ tJ'I fl'1~fJ~tiI':l fOl':l'1~"Jl'U~fJ\!~ru

F\'j'l~;'U~~~'Vl€

2. ~ttJ f"l':l'1~i~~'UtfL~U'".lnlJfOl'J'1~;'UnlJm~1~L~ULLZl~if~4'tJ~~'11~Ln~F\':l1~;'U1'U

tJ'I n"l ~ 1fJ

........... :.:i:: ."iI: .. ::1
LL1JlJYi®~il'lJF1:'il'tm!J'W : ... 1

1

"n. ~fJ1ru1'ilu')1'UtJ1n')PJ

~. 'il fl.l'i-l!;!iI'lJ'El-:J'El ') n')~
" ,\

~ 0 dc::a. ., '1
fl. ~'tl'W1Yl'tl~iWJ1.'U'tl'ln-lf'\

del ."
.,'J tJ')m~VI~'i1ru1MJ~~-:i



" "b nf~ L~IJi"llru:u~1tJV11~

217

$.-- ;

2 ~~~~~~1~v1~~~~~~~~U~~1~~~~~:1~
Jl'! "n. Y'i~Yi~tJ'l1tJU1lWf(lf111P\

~.~~1~~~~~1~~11~~1n11P\

"
1"1.1"1':l1~~~1~~\h~"lltJ~1tJu11~tJ1n1Fl

Jl' "
~. 1"1':l1~~~"lltJ~ltJu11~tJ1n11P\

,
3. mn11P\~~~')~~~@\'l~1Lij~tJri1.:tl~

d .Jn. ~1"1~1~~~~1~n~1~

d J'"
1"1.~1"1')1~'J1~~~U

d .J
~. ~1"1,)1~~~1n

"4. fl':l1~~~i~\l~nr ~tJ;rtJl~

n. ~'J~,~~1~~1/m~1~~"ll~~~1
"~. ~,)~"ll~~ltJv1/~~1~~"lltJ~~1n1Fl
". "

~l. ~':l~"lltJ'l1tlU1/~N'Vl.QiJ'lJ'tl'l1'tJV1
'1 ~ .~ ~ dl

~. ~'J~"il~'l ~~~1/lJ~~1f;lS'''il~'l~1~lPltJlPl
,... / • s.. i

5. ~ ~~1fh~~::;'Vl~1'l~,)'Z'1"ll'fl~1'f)V'l'Y\iJ'i1~1~~1nl9'l~~~~~') tJm~11?1~ri\J~,)~1~v1~~ft')1~
'tll rnfllH~~VI'tj')tJill:~llii~~N'Vl.QiJ ~~tJ':ltl~ ~tJn~1'ij::;1~

J' ., '" •..
Fl. f3\'J1~'ll~~~Y;i'lD

J' '" •.
'll. l"1':ll~~~fj~1J~N

Jt
fl. 1"1':l1~~~"lltl'l'tJ1n11P\

x ~ ...
oil. 1"1'J1~'llU'ijln11P\~~f;l'J

6. lh'Gn.l'Vl1Jil a 'fl'lr'l1~'J1'Z'1~;tJfjiJPl~1~~~~~ft')~~~~

'tJ1fl11P\ c n~ 1"1':l1~~~~~\!~nriJri1~Yi1"l~1

n. b f1f~

"jJ, c nf~

~ b/e nf~



218

" "
fl. 1'E)V.iiiv.l~1.1m1J1n~1'tJ1n'1fl\

"8. 'Ellnlfl\iJFl'"Jl)J~'Ui)J~Yl1f 60 L1l'ElfL-Dw;l ~~IUFl'"J1)J~lmh\l1~

"fl. 1'U'tJ1f11fl\;j1'E)V.1'tJ~60 Lll'tJfL;'U~
•.... "...

"Il.l'U£I'lf11l'1lul'i1,hel~ 60 LtJ'ilfL~'Ut;l"ll'il'll'i1.w'l~~~r.J

"Fl.1'U'Ellmrlul'Elill'El~ 40 L1l'ElfL-D'U~
". •••• I

'l. 1'U'tJlmfl\iJl'tJU1'tJ~40 Lll'tJfL~'Uv1"Jl'tJ\ll'tJv.l~~~'"J

9, '1'U"Il ru:;~11fll~u 'UJ'l L1u'U'iI~1'U-:i'a\l L1u'U~;j1'i1~I£1~ 200 fl f~~'fJ~m..J'lfl\nL~~~ LL~
, "

'alnll"l:a~i'JtIl'"Jul'aill 200 nf)Jl1i'fl\jmJlrln~ti11 Um~EJ'U'i:;i~n'fl!h:tl1
...

n. ~1J1Uf?l

.oJ
\l. L~\l'fl'tJ'fln~1 n

" ~
10, "f11~~~'tiiVl'l~rU.JlJl;jc.J~n1:;'YI'lJ~'fJFl'"Jl~~'Ui~~'Vl1f""'l'lnfii'l n~'lr.Jildj'U'i1'l~1'fJ'bJ

LYi11:; ml11Lt1I

fl. '"It\! m~1::~'U'tii"ll'"JUYl'l1~f'\?I~~~i'U

"Il, "'l1'l LYi~I:;~'U'tii"ll'JUFllU~'l~'iI'ln'll'll
"

Fl. 'W'i1'l m~I:;~'U'tii"ll'"JU~1'l'lO2 wh,xu
'I. 'bJ'"Il\! L'tl~1::FI'd1~~'U~'U'fl~n'lJ~1'lJlL,)ru~'"Jt~fl

~-.,.-
/

/
/



219

v ~ d
1J~';I.:JT1..1n1";j'Vl~~'f)-.3'Vl3 (~fl'U 2) L';I'lI~

.•A'Jl2J~'U'!J'tl-3'tllnl fr'

J
f) 1 UVl 6

--,--------
.q .q

IMl'WYl L'J~l 20 'W1Yl

2

D
[J
[J

1"'" <li ~ ••• J , 1.1J'
",\ml~tJ1.Jl"lnh'1UI1lNl\Jnl~Vltf)~fI\lYl 3 (l1lflti 21 I1lfl uti

l/11;fJ3Jri'ilUn1111~fUH 1i1n~~f1\1lJi"nlVlu1 flU 11lfu1'~~~llmn1~\IUll/l'/'bmltil'11'/~

~fl1J~~1 M1Jl1l11JU",1flhi

D ~lfl 2 r'lf1U

D nftfl\lYifll~binLUflf 3o l'Ylflf1Jfli:Jl!Jlflf2 ~'U

o .- ~ r •.•
1.I1LY1fJf1-Ifl3.JLfJlfJm12flU

, "
1ii1~n1J1.IrfJILrhn1.l 2 V1J11JU1lfJJ I

...
m'~L 1.h~LYlfJ f3.JfJ-ihPlfJfn~~fJ-J 11'
fJ''?1J'fJl1IUfJfj'YlfNL)1fJWLl'IfJfJ'''2

3

,----------------
lz{~"l1Jnfl'fJ"W~1~Pim1JfJf 3 ,.h::J.J1ruf1~

mifN LNV1JLYlfJf3.JfJijLllIfJfflt./ud-JIlIN

.'n~'NHeJ1J PitJt.hJY1.I Utf11.hPiU
...

u13J1.IhJfJ~ mifNWI,'l161Pin

LLYl1Jfhff,;, ~P7 71f m::uh::

LYltJf3.JfJijLllIfJfiitfui 'lgfJ ~

"
mall ~::pf1J1h i'JUL'I'7ll f-

3.Jf)jjwl'iJ ffimf1.lJ-ld" 111

......
1ihrnL1rJ\Jv1\1lVlflf~flDll1lf1fY1\1H 5

I •••• ci .,..,..., ~ A
£lIULLfl:;UUYlnf1 f1JW1~'iJnPl'-\IWU\I. "

--~------ -- ----------- ----------------- --



220

" "~~\l'"lIf1~\lYi,{l?5 'knYi

"l.l~~~"'Urii'1m~ ~~ 11.lti Vim U'UJ1~~~'l ~fl VlflFl'Ulf1iJ1~fI'l ~~1i1.l1'l tJ i'1'l~lh~L"'U•".
LOifJliJl1 VitJ'1U')~1~~~'1~flVlni"IU l"mfJm~~':l2JLl~U'''fll':l,)2J~ (ill~UU::fll~lJ•

" "1)~ft"'"llf1V1~H 5 U1Vl 'E{UJ'lt\1JiJ"jJfJ~~YlfJf~fJiJ~f;JfJf~~\1fJ~LOil~ ti\..l~1fJ'bJ

" " "
2) ~~\li~'1n~~Yi.:ilH 5 U1Y1 'ejCU'lt\1JiJ"ii~~W1fJf~~int;l~fif"~'eNil'ULOi'1~'"l'lfl

a , ~ ~ , 1
!lPJ'lt\1J'-lnfJum~(i!~'fN'HS'fJ IJj LYiS'l:;~~~ 171

"
3) un~UU'"l:;fl~iJ m~Vl(i'flfJ~ml;';hfJfl1~ 15'•

--'__,__.---U-----------.------



221

I
"'"IMrWYl

3

I

d

P;)11JYl 6

d

I/J~1 20 'W1'Yl

"~t)~~~f1J,Jn~m.t·'''/lJflU~m·lh.lL~tJU~~f1JL1'1~'l~m~n1J'Vl~~1.JLi1!)~'1~n~'lU~~~1J•
LJ"lYi~'llJlJ'lu'luLLll'.J~'I"lJN L~~'.JL"1lU~'lLllU~~'Ij"ilUl1l~~~ ~~'l~~'IlJ'I~~Ltl~UU

~rnu::11i m~L1J~tJu~t1'IU~'!J!)-:l~~'l1'"l~r1l!)~1~Yi6~'l'lu (;l~~'j~::~~!))JL~~')1@itli'!)'l1@it't1m 'l~

"~!)"l!)u'l ti ~!)\l1.JlYi~-:l'l'lU

4'lu'.Ju~~~ L~!)1tlVl'l1mlJL~n~LFl~flU~LL~:::nYi6~\l'lu~~t!~~:::vi'l1~LLN~M:::wi'l\l LlJLfin~••
I ", ~ So;

~~iN ~"~'I~'l~m1J~tJu~tnu:;~'lmuul't) ~'t) n'l1~:;L~tJ~ull\' m~~::muv'l!)u'l"~l~~'ltJl1J

"l~uLLr;i"'l:;tl~1hm~'l tJLllU~')'!J1J~~f)'tl1J!)~1U1JnU'l n'li'lJUL!)'l

~~~'\..l~\l~LiJun~'l'Wtj'1~'l~1ra~'l~ ~\lnran.l~fl~Lij'\..ln~'llh '\..,1fl~'i~LL~\l LYi~'1:::. "
~'1Lllt.m"'l:;iJf1'I~~~L~tJ'lJ'tl-:l~'ln~'lmuul!) ~-:l~ra'lIf!If!Yi6-:l'l'lu~,)'1)J~!)U~'ln~\lLL'J1fI11!l)J"lll~'i" ,

" , "
lJ"HiJtJnU'l~'lLiJ'U 1UVl'l\.!!)\lL~mflU ~'l~YiLtJtJnU'l!i!)~JliJ'U'\.~~!)

" ,
LYi1'1::u.'11f11f1~'J'l)J¥!)'U~'Ifl~!ltl fl~:;Llh:;11J1~ un 'I~~:::mm1UL'eN

"" '"
~-:l,JUf1'I~YiU'I1J'Utj'JL~n~:::mtJMl'l miju 1'tl

Ltl~mmtlfi\l1~

•....
L

~,)tJ~'I~LtJtJf)~'1L~~!)UflU LLvl~:::Yi1J~'I€u~,)'I'l 1~'U!)fl f)~!)'lYifi'l~ ~f)~:::iJ~ru~1J;j~'l f)~'l€U~

'VIti!)u1.nun~!)~Yifi'1~~n '\.1n~tJUl"1\l~\l\ltJ~'1LiI'\..lLYi~'1:::ra:::1~ ~LiluL"1l'\..l~tiLYi~'1:::t)'l1un~ra\l

" "
Yi~'1~~m1u!)'Im i'lth uLVIb.ll~ !)'Im i'l't'Un~!)'lYi~'l~ ~fl~'l ftll'tlU'l~'l nk, ~1"~nL~ tJ\lL~nU'tlU

" '"~f1'lYi'tl'lm fill1Unfl'tl'lYi~')~~fj L'1iui1~un~'l "'tl'1f)'li'l~'-J~,)t1!'JtJ1'tl,j'l"

!or 1 Sol' '" ~ I

LYin ::'li'll un ~!)\ll@\~::L~u"0~u!)'In'l i'l~)Jl'tl'li'l i!''',Juih ~LtJunu'lY1~~n~:;Llh:::LVI!)f~'tlnLi1l'tlf•



222

n1~Yl!PI~'fl\l~1~ ~~'jl~tmi ~~1~mJ1::n1~~~\l n~'fl n1~1:;L~U"!J'fl\l~I<Ol:;Ln!PIL~'j~ffi

il'l~~'fl~ n'lJ'lJ11U'1n1fl1~'l~~l'a~'l~'l flti'flm~u..:J1[91 n'l'lJ11U'lf1'lfl\~~~'j ~'iliJl'a~'lu; f1~'fl

LLii~ n'l~~:;Lv.EJrl<Ol::Ln!PI~~~'1 ~Uf1'h1'fl~'l1U'fl'l f1'lfl\~::f1~u~'j LtJue.h..HPif1~\l~1~~'W~'W 1'W
~ ; ~

d Q J r 0 ••• I)"' •.•. Al ~ \11''' Q &I jI • ~ a
'lJ11mm9'\<Ol\l~"ll'eN'j'l\l~'lV.1jJ~v.'W'lmnUL"LJ'W~'ElLll'l m'El'lf1'l9'\'fl~lJ1?'W'ElUn1~1::LV.U"lJ'fl'l'W'lm~'j

I s.- 1-'"

(f'l'fl'l n'lfl\~~~'j~'l f1fl1~?'::Lv.u"!J'fl\lirln;h ~'j'fl~'l\l L,jU tS'\~YiiJeJ~[;lf1f.\l?\~~::j;j'1f1lh1~LL~\l-n1

x 100

; 1"" $Ir I -=:J • lt1 I .& A •••. go- ",. 'l
~ii~U~'1f1 m1'l:;~'WYllJ1n~'1Y1'1~f1!1Wn::jJ'ZJmL~:;~~nU'W'Wn~'1<Ol'lnL'El'W'1~'W'fl'lm9'\

1U1J'l\l~f\l L?''l~'fl\lf1'l~1'11Jri'lf4'j'llJ~'W1'l~'fl'lmfl\ un WU\i'Vl1'l'lJv.1'abJ~'l.,::iJ?~n1?'

~!PIf4'".l1~;'W"ll'fl\l£!1ml'l\1f;'flEh,,1~7"".".

L(Pjui'j1~~'l~~jJ'fln~'jl~~'W"lJ'fl\l'fllnlfl11~ 2 ~~~'El

•••••••'"" .) ~ ••.•••.• nl ' '1 ~ 'I •.•
1fJ'n 1 f4'jllJ"ll'W'(ilJ\j1CU V.lJlU"'I 'flj;j1'l'(i'"JU~::"''j'l\l~'j~''ll'fl\l~'a'W'l~~'fl'lf1'lfl\n1J

~~'l(Pj~'fl"'fl'ln1l'l\,r'W f,?'flEh:noi'W(f'l"'1~'l'lJ~'l"llN~'!'Wl'W'fl'lmfl\ 5 ~njJ'll'l\fl~f;l~ r;1'fl~'l'fl~
OJ' , X"" r :. ell ,_ •.•. I r .J'

1!::, n1~ LL~~\l1'l~?'llJ"ll'W~~\l~ru'll'fl'l'fl'1f1!I'1'W'W<Ol::~~'1LYI'lf1'lJ3 m'~{;l'fltjn'lJ'lfl1n~lJ11~11':l'W
..

~'fl\ll;~'jFi~~flv.U'flu,,, ..fh~lJlJ~~'l L1'l1~~\~'Vl?''l1J~'lijl'fl~I'fl~ 100 nf~ 'h~'fl'lf1'lfl\

~fljJ'll'l\n~(;\~ 'aln'lfl\~~r;~'j'l~;'Wi~\l~n1'fl~ Wl'l1!P1?" .... j;i'fl'lJ..... r;f3l'j'llJ~'WilJ\!'a'n1L'Vl'lnjJ

100 nmt?itlfinUlf'1r1UJV1' ~;1JLri'l~ln"..,
"
1u;l 2 f4'j'llJ;'W~lJ~Yi£ "'lJ'lu~\ltfhJl cuLmU'JJLYiU1J1::wh'l~'j~"ll'fl\l1'a\~'l~'

I; " I I

iJ'a~~l:J1U'a1f1'lf'3\"lJN:;u'Wn'lJlJ1~"ll'fl.:J1'fl'l111'W'fl1fl1l'l\~~r;;'jY1'f{N"'lJijLL~~~~1 fPl~L~t1'dn'W

x ra Q "!f d '1~"'" ~
f'l'j'l~"llU~~~Yl1i'WU~1'1~L1J'W·ttJU~::'ll\lLL~~~~'j~'l'W

rl'j'l~;~ilJ~'Vl1 = ~'j~ 1'fl~'1~iJ'fl~"~\l1u'e)'1f1'1fl1"!Jcu::,!'W

~'d~"ll'fl.:J1'fl~11'W'El1n1f'3\~lJf,'j

(~~ruv.lJ~m~:;;1J'hnlJ11L~U~rlW
J I'"

(;\'j'fl~'1':JL,j'WYi~cuw~~ 30 'fl\lfl\'1L'1l~L;U~'fl')mfl\;alJ~'jihu1'fl'l1'l
••..••. It

LLr;il'W'lJnJ:;u'Wri1'fl'l1'l'a~L~t1.:J120 nhJr;i'fl~n'lJ1I3lnLlJ(Pj~f:.:JU'W

f'1'"J1~~U~lJiY1{ = 120 x 100
160

75%
~ I d .Jf IV Q.I r CR I r G- , 4 Q!1 ~ I

"N(?i'tiiJ'd1mf1'lfl1~f'1'J'l~'ll'W~~"'fV)TIL'lJ'W7~1 L'lJ'ti1L'llUlJ1~'EI~L'€!U'l'tlf,J7~Ho "'l1YN
I _ '" I ~ I t

•••••• - -~ _ )I!!a t.o\." ••• 'o!liL ~ •••• 11 •••• _ •.••

mn')f!\'f)NrW) 100% 'Jnf4~L'e),)'lJ1U)rwl'El'W')Y!~'tJ~"'NWI1t9';JU1J~~'lr...!b'€!U'lL~'tJ'inmf'\'€!~J~'J



223

M'I?e~'El'l~,,~1~~ tl,~ruwJil 30 'El'lli'l'l~"ll~~~U~!11n1li'l~~lrri':l~:;~1'El~1160
,..- _ ••• .,J J;

nf~I7i'El~fl1J19l\n~~~~'nru~iJl'EluJ1u'ElJrn9l\'"l~'l180 m'fj~'El\1fl1J19l\fl~!fl~ 'El1f1'19l\~Fl?1~"llU

".. ~ ; ".,
~ cv tV $'" \1 ~ QQ I Q. II .,

~,)'1)J"ll'U:m.JY'jYlfi= ~')~ L'El'W"~~'ElfJ""NL'W'El'lmi!\~ru~'W'W

}.l?~~tN1'El~,lu'El,m9l\~~~'j
x 100

50%

~~-:l"JJ'El-:l~~'El!nm9l\~}.lrn')~l~'Mrj1~1u~1:;m!Jlt1l~flLu'El:; ~~IMh~m1~;i..\~~iYl1fdji..\ 100%
: s.r I'" I

cij'Ell1 U'IntOl::~::~\ml1J~fJ'In/Wj~nb.i11i L'Vi1J~fJ'Ifl1P\~hJ~';l~li';l ~'Elm~'1rul~nj'l1i..\'El'lfl')p\v\il

'El!i~~~Lvl1r.1Jm~1f1Jl'El~1Lrl£l'El'ln'1P\~~~';l~£liJ~'1 160 fl~~{;]£l~n1J'1P\nUJ(;lS-LvI'1r.ULUflS-nl~ ~
" " '160 ~
iiFl'J1~~U~~Y~"''l1f'"l~ili"i1100% ~~1@f~1'"l1fl - x 100 = 100% UUL£l-:!

160

~F)£J::JF)Un~1'"J~1£l1fl"l1"l::JF)'J1:.J~ui~~'V1fi60 ~1J'elfL~'W~
,

U'U~:.J1£J Fl'J 1:.J~'I
r ,.. J,- i

'El~'N1~.. .? ~"~~1UFl':l1~~1 LU'fl1f1'1j8liJl'flU''fl~~1'l 60 ci':l'UL'U100 ri':l'U"jJ'fl'l1'flU1~'El

'El'fl1V'\~~~'j ~'l'El'ln,)flI~,;jr1?J~~U~~~Yl€ 60% edjU'fl1fl1V'\~iJr1';l1~~U'Vi'ElL~~1:;r1UL~1

¥~f1fi1~" ~1JJ£Jtf1F)'jJ~~W:J1f111J~~1'"l:;~~'el~i tf1r1?1~~U.u£ltJl1J'El1fl"l1"l'"l:;LLv."~1n~~'1n~~f1bJ~ v

.It . ,..j , .li .••••..•.. ..! ..!
~?1~"llU1U'El'lfl1fl\L1J~tJULL1J~"'El\J, L~~'El ff 'I fl')')~"llU1U'fl,)n1flI}.l}J1fl'"l:;yn mL~'l'flVi

rri'J~:;~vt£Jll;.u'El£JVnLv.LvtUtJ'J~'JLL~:;i~n~ 1P1'fY~I ~1'"l1mLvt~~Pi1" 1 '"l:;~:;m£J~'El1f11l"l11;.u'Elt1

v.J •. \1v J.t!.1 lp x" tJ dl tI dcJ.., I

~1Y1"Ilntrl1nL':l~:;L~"N"1l1 L~trlmiZl';l'l~"1l'UL'U'fl1f1'1l"1i..\'ElUvt1'El'fl1f1'1l"1l.Lvt\lLVf\l'ElYlrW:lL~I'"l:;1:;LVfU~
"

" "';11~i~mij'U'"l'U1J'I.:!r1f~~11~~?'I.~"r"LL~" UJ'"lJflLLvt~~(;j"l'l 1 '"l:;~:;L"'EJ~
I

'fjlfl"1lillll;~'i f1LL~:;lhVlif1(il"ln1~m:f.., ~~
" ~

tn'El11Jii"lJ'El1~un(1tJi..\1';l~ni..\'Elli1J11EJFi'Hl1~l'i'lii~'El

1) 'El1fl1l"liJr1,)'I~~U~~~Yl€ 60% '\.\}JJEJfl?1~~1'fj~'I'l1~

" •••• I I

2) {1'1}.l,)~~'fl",U'l1'U'El1f1"lfllf,'itJ1U~f1~~EJUWI1n1J~,)~'n'fl~1'El\~'i'lJ~Y1'El'i tl'l9l\£i~

tVi! "'l ~~ ~41 1V Jt .,.oJ~ 111

(il'JcPl'J EJl'El'Wl'1'Eln.lvtf,~Liit1'JflU fl'J1~"llU~:.J~'VI1~I"l'H'11L~
• \l
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3) (hel1mf'l~P1'J1~~'W~~~i'I€ 80 L1J'elfL;'W~'el1mf'l~~:::~1~1~(1~1Jl'el~1~

~::I,v.tJ~1"'l'lmm~~~'l~ 11~~m~5-'elb.J 1,~5''l:::LV.~Ll?1
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L1~110 'W1'Yl

.1 .,.,..(d u J'., '1y
1. Muf'l':l'1UfUJyrUn LFlmFl'lJPI':l'1tl"ll'l.m1.m'1~~~L~t1Lffl•
2. ~'1tl'11C1ri'1'U':lN~'1t'1':l'1tl~'Ug\'tl~Yl1f1.~

3. ~~tJL~mfi\Jtr~4'tJ~'1~'1J~·k)l~Ln~M'1tl~'U1'U~1'1n'1flll~.........
'Jfifl1'iL 'i!l1.l

2. 'f)i~UIl1~~~tJL~t)~'1 - l'lJI"l':l'1tlt

3. ~fl"&llI~N'1'Un'1?'r1'1'U':lN

"e:I • .e.:I I'"

~I?\ L"fttN t'I'1 ~t)'lJL~tJ'H"(l'1'U'U

1.rit)'UrJ'U~m~'1~:i~n~t)'Ut)'lJ.a'1':lLrtt).:!tl1~')nfl'1L~~111)

Fl.UJii~tl~ ~

"~. U1tllNlt)~ltut)ln'1~tlln

"t'I. ~~')r~1t)u'11'Ut)lnl~ut)tJ
•..,,, ~

~. ~nVl.:J"'tlfl U~:;"ll'tlPI.

2. ,j"'l~tJluift) It'liit.l~lJit)m1Ln~rJUtlln~~11l

fl ~N~JJflmtll:;~tl

"lJ1'tl~11'U'tl1m(il\L~tl~~'el
•.

a III !J
;ill ~llVl~ 2 ~t)

>-
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"
~ ')1.111ii'tl @l)J~)J\!~nr1J1~'JCUoJ'U,,:;'h.i~L~~ LL~~

fo'i'U~2 ~'Ilf'l1U~1'e1'e1fl~'tl'lf11i"\ltll~'el1 -1f'el'llFi~t,jltl\ln~'eI~
, ,

cJ I V CII I Q

n. 1"l1.),1'11 mn'J~nlJ1'El\l l"l'Ui'I 2 n~I'J~~

~. fl'U~ 1 mh'"JQ.n flj'U~ 2 L;j'UL~~c.Ja'll'tl~flj'U~ 1

1"). PI'U~ 1 mh~\ln I")'U~2 mh'HJf1 lL~UJL,j'Uc.J~n'U

.J , ~ 'ls-.,.J
~. fd\'Ui'I1 mnJtJfl L1J'ULVlVlc.J~l.V1fljJfd\'Ui'I2
'3 .,.f ~ ~:Y. ••• "~I..r" 0 "

q~"flWl(;l1'M'Utft"~fIl1f'l~'l~"lIU'ft~'l1"fi(;1i) ~u'U tL'a~(;Ii)t1f1l'lfl1~"lIi)4-6

2

3

4

5

.•. ~"., 11 ..,.
'i1N\UlJJ"lI'i1~L'rI'i1~JJ'i1JJUR'i1~fl~:a'l~LL\'I~ ( C)

• 41

10-14 15-19 20-24 25-29 30-34 35-39

89 90 92 93 93 94

77 81 83 8f. 86 88

67 72 75 78 78 80

56 63 68 71 74 76
46 54 60 62 68 71

4. tl1t) ~~ cu'YuJiI"!!'tl'lL1'1'tlhJ'ElilLlJl'Elfn~:;L'1.h:;LL~\l1~26 tl\l Pi1L'1l~L~tJ~LL~:;'tlN~1JiJ""n

L1'1tlflJ'eI~L~'elffl~:;L,j1:;LtltJflU' 22 tl\l;a\'Wll~L~tJ~ fdl'd1lJ~'UilJ~Vlihil'ULYh'l~

n. 85 L1.J'flfL~'U~

"iI. 78 L1.JtlfL~'Ur;1

PI. 71 L1.JtlfL;'U~

\I. 62 L1.J'flfL'ii'U~

5. fi'1c.l~~I\l"!!'El\l~CU~1,1iJLilu 3 'El\l;a\'WIl~L~tJ~ LL~:;~NVl1JiJ""nfl~:;L1.J":;LL~'Htl'U 20
"'" J(.,.,r."1 ''l

'El\l;a\'W.ll~L'1ltJ~fil11lJ'n'U~6.J't"IYlfiL1J'ULYl11.lFi

n. 67 LiJ'flfL<D'U1Jl

"iI. 72 L1.J'tlfL~\.lr;1
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6, if'l~~Vl1Jil"ll'e}'lLYl'Elf~t)ilLIWtJfm'~m.h:;LL~,mjkl32 t)'lf"l'l L'Il~L;U~LL~:;ilFl'"J1~~kl~~~Yl{78

L1J'ElfLrnkl~L'l'lt)f~'EliJL(;1'Elff)~:;;L1.l1::LlJtJ n~:;;fi1klri11~~'El.:Jfl\1L'Il~L;tJ~

n,22

~,27
Fl. 29

'1,35
I ••. ; ..., ,..

7. ~ ~~Vl1JnVl.u'lt)'lml'lil1t)'.l'l~~~'d A nf~~t)~nU1I'1n~(;1~ LLlJi"ll~:;~w:l1t)~'l1kl

'El')mfll'El~ B nf~I'i'El~nu,)flIn~~~ fll,)1~~U~~\l~nrdjklLYi')1~

n. A nf~r;i'El~fltl1flln~j;j~
., , ..

"Il.B nml'1t)~n1J1P'ln~I11'

Fl. A x 100 lllflfL~u61
B

.:J.~ x 100 LUflfLoiu((
A

., J' •... .,,{ 1l' ., '1
8. "l1n~tJ2 Fl')1~'IlU~2-J't'lVlIl~:;~1~~1n'!l~ ~~

n if'fl n

"~. '!l't} .:j

9. ~~ru"'1Jn 25· C t5'~lli~1ru~11tJt)1n1f"l111 65 gjm3 LL~:;'!lru::'!u!)')mf"l~~~'J~':ltJ1'El~1

130 glm3 Fl,)1~;'W~~~Vlfi'!l'El~'El1mf"l'!lN::'!'WLtlklLV111~

n. 50 LU'flfL.n'UtJi'

"ll. 60 Lu!)fL~'W~

Fl. 70 LU'ElfL;U61

'l, 80 LU'flfLtiiUtJi'

10. ~~ru"'1JiJ 40 'Elvf"l')L'Jl~LentJ~'f)')mfil\;'jlli~'lI11~

eI .t •... "'1
~~1"J1d-J"1lU~d-J\!"~LYl'l~

n 12 glm3

'll. 124 glm3

Fl. 12.7 g/m3

3• 1" P. afm',J, .L.~ f:;I
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,j(Pl'i1ltlJLd'el~1 - L'UA'J12-Ji

••n1~tJ @Ifl,)1t1~'UGfI'il~'!l1 n1 ff'

.oJ
Fl1UYl 7

..J q

9l'f)ti~ L,)~'120 tiTVl

2

'I ".., d ., 1'~ 'I r1 J ..,.r 1 ..,J
~t.tUnL~m.H"II·ln1;'191nLUPBl')1).Jt.UL5'~.:J'11tJ.:Jn'15''Ji'ilFl,)1).J'nUUtJ1n1~ ,,~u

•.. J' 1 .•... il J' ~ "''£ • 1" 0 ••• .,n11'Jl'lt'l'l1).J'nUUU11V'1n1f'1utJm~L UI'l11).J"Url).JYiYln ml1~'Yl1 "'Ylt1U')1).JL~

~1fl~~LtlflfL;ui LL~t"l::'tLt.ttJlll~n~ LUflfL~UIJf LPl1fl~;jfl~lJlfll11~~U«~~Yl1f~tJn~1 lvtn,-

ULPltJf ~.:Ji1flQt.t~')tJ'llU~1),)tJflU Ll~~f1.:J1.finufl~t@ltJ~')LULl)LLn 111ln5'uLPlflfLLuun'::Lu1::

!"I • I •.• A' ..l •.• .,j .'! '1 11 0 •• '!/. R'l.! ••• ,••• f:
Lutm-m~Lu')~LL"N V1~YlUnm.JULVlUflPJW1')Yi1l1~fl1~ 111Yl111IJ..Jt.J1nLYitJ~LLl'1).JLYlfl).Jfl-

nLP1flf 2 ~ti ~tit.tii,~~n'::Ltl1::tfl')tJtl1 ~~"jfl~luLL~')J') ~~t.t1M1~~U«~~Yltf~~1tJ~fl~

~')~ rut.tfJn n5'::Lth ::LiltJnnt::L,j')::LLif.:J~,).:J

•.• ,..I J r 0 J ~l'
nUflPJnfl~r\1 l).Jflt e.Jflt'l1~ULl1I1MU"'"

M')~~U«~~Yltf 11l~1nPl,)'"~~1L~1I1LfltJ

.............. . . . . - ...............
<:DRY;)
.... - ..... , ................ . . . . . . . . . . . .. . . . . . . . . . . , .

1ifun~tJu w~nl,j~m5',).:JLL~i'il~Fl')f")'J')~-

~Ut1).J~ YlflLiluLUfl fL-nUlJl

(t.tu')tt~lt1l

~~).J~~')~rut.tfJijo·nmYlflf~~ilLPlflf .

n1:;Lu1:;LLif~Lilu 32 fl"f'l1L'llflL~mm~:;

fl rut.tfJn~1nLYlflf~flnLPlflfn '::LU1::LtItJn
•..

Lilu 26 fW'l1L'llflL~tJt'l ~"UUe.Jfl~1"llfl"
•..

fl rut.tfJiJ"'l1nLYlflf).JflnLlJIflfli'" 2 Lilu 6

fl~flI1L'llflL~m~ 1~iin~tJu~lJl1t1~~ 4
•..J

@l..:jU
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•••••••••••........................· .

>WET{· , ......... - .· ........................................

:::<1 ••.:~ ..:...•••.•>••.M~lu')tl1JtJfl.::

mailto:1.finufl~t@ltJ~'


230

.ol , J( ~ ., •.••• 11 •.•••.
fl,'i'HVI 4 ~~Mfl1~':11~"ll~~YlYl1lL1J~L'f)~L'1l~[;1

"" ••. 1.1''PiN~Il2Jfl'i::L '1::
••'_" v

"',- .•..
"" LL"..:1"'-. "-, 35-39 40-44U~ft1~"II'B' 10-14 15-19 20-24 25-29

•• 0 ""

~N"'.lJJJ( C) """",

0.5 94 95 96 96 97 97
1,0 89 90 92 93 94 94
15 83 86 88 89 91
2.0 77 81 83 85 89
2.5 72 76 80 82 86
3.0 67 72 75 78 83
3.5 61 67 72 75 81
4.0 56 63 68 71 78
4.E, 51 58 64 68 76
5.0 46 54 60 62 73

.• ::68.

7 26 38 " 46 51 63
8 15 29 39 46 59
9 5 21 32 41 54
10 13 25 36 46 50

11 5 19 31 42 46
12 13 28 37 43
13 25 33 38
14 19 29 34

"''L 1~LL~,)~\l 1~91CJftl1!1\l~'f)\lt;lru'\.UiiJ1~utl'J6 'f)\lfll1L'1lftL;U~ ~'JLft~(;jN~1LL~1l\l~ ~ ~

~LL'U'J.;r\l~'f)-:ivrvHl~~'f) 62 ~~~'U'"l1nPl':l'f)U1\l~'"l::~1~1~(l!hwi1Fl'J1~~~i~~Y1€l~62
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0-

~'fl"lul~~11l'1~1l11~l'li111JY1'1"~'J1;j'fll~"Ii'fNL~n1 'iUl1l1"n\.I"1i'fl,,~ru~1Jn30-34 n'i:lt1ll"l'J1tJ

~Ull~~Ylifwhfi\J 93%

fil'il~l~~~fll"\f~ n'l~ru'-'1Jn'7J'il~'a'1n'"l(P\'7Jru~20 tNfll1L'JlfilL;U~ fl~:;-LU1:;

" ~ <>l.1 :"1 cl"
1.L~'l'lJ'flfl'tlru'-'1J~20 'fl'lP'l1L'1lfWllUtlM:Lu'1::LuUfl'lJ'fln 18 'fl"P'l1L"ll~L"llUtltl'fl'lI"lU'-'11"l'J1tJ

~~ll~~Ylmfl\fll"".". 83% l'lil~M'iiu ~fi~(9)n~tJ~1t-l~r;j1"~'el.:jm'::Ltl1::LL~'ln'lJn~::Lu1:;

••• J~"dI <Ol ''I'" J <Ol~Jt 'I ''1.1
LiJun lUVlUfll"\'il 20-18::: 2.0 'il'lfll1L'JlfilL'IltJ~~'i:;-'il~ ~U1J~~Vl(;lVl4 '7J'il~l1l1~1'lY1Un~~~~1J

Y11'l~'J'IiJ'fllu"Ii'fl'lr;j1'l1'iun'l"li'fl" 20 - 24 'fl'lP'l1 n'i::Y1~1'lJlt1(111"l'J1~~uitJrrY11h-fhn'lJ83%
" "

1"l~1'"Jn1~Uf1~U\~,n~'"J~nutJi1u~'iu1J'\J~1~\l r;jtJltln

1) li'1'tlruWJij~1mY1'ilf~'ilnLl1l'ilfn~::LU1:;-LL~~dju 28 'il~fll1L'IlfilL;U~ LL~:;~1n

m-:LU1::Ltlundju 22 'fl'lt'\1L"ll~L;Utl ";11"1?1~~Ut1~rrY11fdjULYhllPl

2) n1~n.\~1Jn~'fl'lLY1'flf~'flnLl1l'flfn1:Lu1:LL~,,'ii1~lJf35 'fl'lP'l1L"lltlL;UflLLtl:t-ltl

[;h'l'll'tJ'l'qru~.QiJ"lI'tJ.:JLYl'amtJiJL~tJfm':;LU'i:;L1JUn LL~:;f1~:;Llh:;mX~LiI", 5 'el'lfll'iL'1l~L'U~

1"l,)1~~'Utl:.l~Y1fi~:;Lil'Uwh1~ LLfil::li'1t-lfilr;j1~"lI'il'l'tlru'-'1JiJ'!l'il'lLYl'flf:.l'aiJLl1l'af~'ltl'a,dJfli1 8

tJ'l1"l1L"llflL;m'~l"i1f'l'J1~~uitJrrYl1f'i:lJi1"'i1 m~4-JLYh11

•.. :-; J' x •..~ '1k" •..~
MU'U~1f1l1l1rl'lLL~~I'lfl\11:.l~"'rl~Y'lVlD~:; WI~'el~~~~'"

li'1~ru'-'1Jn"ll'a'lLVl'ilf:.l'aiJLl1l'ilfm'::L'Lh::LL~~thul~ 35 'il'lfll1 L'JlfilL:ntJ~LL~::t-lfilr;j1~

~'f)'l'tlruWJn~..:lfl!l'l LDU 5'C ~:'ii1Ul"i11"l'J1),l~~i),lrrY11fltll = 71 %

LLr;jn1t-l~r;j1\l'lltJ\l~ru~.QiJ~\l~tJ\liJs·C ~:;'fi1~ri1fl\,)1:.l~~~~~Yl€l~ = 55%

un ~u'UI"\,,~:~~'1.l1~rj'l ru 'iO'iru'-'[lij~~'l n119r.l1:.lLLl1ln~h'l"ll'a'l'iO'iru'-'[ln~'1 nWI'af
II q \J "1 \l

co ••• 1:;"1 • I "<>l J', J{ x •..•. " ," ,
),l'fltJLf11'flm~:; ~'l..J1:Lutl f1LLfil:;f1~:Lu1:;1.L~.:J),l~1n"ll'U 1"l11"l'J1),l"ll'Url),lYiYlD~:"'!ltltl'l LLf11m t-ltl[;l'N
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un L1U'UYl111J~lllil'j~1 Fl?I~~'U1'Utl1f11fldj'Ut.l~url!l'l~I'"llnill~1 nJ1!l~11'U

!l"1n"1fl\ vf~!l'"l:';~~'Ur-j"1f11":.;mU'lI!l'l~1~'U!l~nlJ f')'j(UJ~'U'lI'a'l!l1n'I fl\ {1'I'fJ')f11fl\iJFl'"J'I~~Wln~'I

'"l::~::l"m11lu£JEJ '!'UnPl£J tJ'U'"l::f;ln11ln~£Jd1£J!lnJ'MliI~~~,)::~~LL~::ihn~lnJl£J~11'U£J'If11fl\. "
L~U.:J~'El''U~1Jl.:JLL~.:J~\lilf'\?I~~'U'bJL~U.:J~'El~\l~mL~.:JLL/i\l 111':1::111'1n"h':l~UJdj'Ut.lfl~lJ1!l

n'1jl~1::tl~m~u iJ'"l4'u~')f'1fl.J!lti,)'l~~'l~"1bu1~!l1f11fl1iJf')'j1~~'U'fJ~~~~'fJn~'fJ 1hbj ~1~
i.hW~ ~~~~\l~nr'U~L'jnJ'!'U'"l::UJLL~~U~'l ll'jm~Vl ~~l'UWi'if111Fl1EJ,l1dh~£J,)f11fllL~~!l 1
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I
.cl

f111J'Vl 7

3
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.:~~'iUI'Hf:I'l!if\1U~~•.:
...................................

...
t)Cill'i)"j'11'U'i)'1f1'lfll "~mJ'1P'1n IJJlJlS'Yfurj'1iJl'i)"j'1'i)~

i~~S'nmPi'1L.,.h'lCil

--<i J! c/ J!.'ld .tx 1'" d'1
1) 'Um'.l·u'U~~1'1'El"~fl1'1~L1J'l ~C1'ifl1'l~'D'U~~\j5'mf1'i)'U1'1',nJ'lEJC1'i'El::;~j ?

X::r. I' d ••• , , 1~1
FI'j'UJ'!l'U~~\lS'ru 'IA~'1tm" 'i)[;jS''l~'j'US'::WJ'l''~'jfl~'i)'' 'i)'U'1 'U

m n1 flln'1Jm~1 ~~"-l'i)"'i)'1m fllt!u tl'1~'l s-m;uull1l'i1

J' x ,.. '1 ~
fl1'UJ"D'U~~\jjm = ~1'Cl"-l'El"~'El'U'1
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2 ... ,.."1 n~/~n'1J'lP'lnlJJfP1~

v ••
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"
= 15 nm

~
3) ~~i!UL~Tu

15
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= 2 x 4 x 1.5 ~1J,lJ.
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n flJ/~ mJ1 fIlnU.JPIS'

nflJ/~mJ1fB\nU.J1JI~
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9l'J'i}fh,:J;; 4 UnLS-U'WfOl'W~;i~r)~fOl'J'llJ;'WilJ\l5'nIt1'ltJ1\i~f)~~u'Wli#1 16 nflJ~f)

~nU'lPlnLtlPl5' ~f)~L1fJ'W~I1JhJ'lPlS' 80 ~nU1PlnLtlPlS' f)fJ1nVlS'1U~'l
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"
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1\.l~f)~ iSmJ.il1f)u'lf)~"l1'~ Lvhl5'
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- t'VJu1J'tln
..t' ~, •.• ,
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"l'ln~l?l5' Vll'J'l1J~\.Ii~\l5'n! 1J'J~'lJf)~lf)u'll\.ltJ'1mf"l

mlJ1l?l5''lJ 'il~t}'l m ill

6
LLVI'Wfi"'l16x10
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~£),s~~U~1f)~~f)!J
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6
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d d ••• ~ I

t'\ f11=n'LIYlL~tJ'\..J,n'Wtf1m'1'W:;

"Y;'a~vhl '\..J,L'J~1f1~'1~~'W lJ'1~flIf-3~~'JtJ~'1~~:;tilJ1':;filJ If'JtJM~ ~1'1'J lL~lJ'1-3flIf~~
" "\l

iJ~f01i~~mr'LI~'J'Wlii'atJ'1n~'amf1dh~ ~\f1t~" 'l~iJ~'Wl'1'W'1n'17'L~mn'LI-rrP.qLlt'1:;,j~'1n{Jn'1~nrl 'U
~ .

Yi'E)~~'1,.,n~"\'L~t'LI1'HU\'\'~~\'n tfll"1'J'1~~"itJ~"Y11.l'1~')'Wi.J~~nt)'L1"ll'W'1tf1~f1'1:tfU:;'M'11.l\'\'~f1~'1"
~

'Il'tl~1'l'1q l~fhu'W LL~nfi~'bJ~'1~'1~f1W)~'1~'tl'lJlII'tl~h~~MJ~cl~'1L'Y'l~'1:;L~(;],lf)~~Ln~

" I r , d ¢l " •I 4 £4 " • I o;<i' ., 4 r1J~'1f1{Jf1'1S'EU(;I'1\l1 "lJ'WUU~tJ"N l'1~\lYitJ'1m~tlS':;~~lI(i) ~(i)'Wt)1Jn1'EUL~tJmjlljmYltJ'1jllj'1~(;1~•••••
\,lfl:;lYlI"It 'Wt~tl"ll'dtJ~n~'1 \'L~::A''\..J,I"I~'1~'1ilt)~~••.•U~'11.l11Clt)~'LI1tJi.J1'1f1::)f1'11cl'LI'1~'ath" 1~"

n'l~~n~L~mniJWJ-:l~'1'J\'L~~~'1n{)f1'1~nr~'1-:l1 'Il'tl~1'~ql'WYI'tl~Yh~t.Jf1~'I

r :'i d d •..•.. I r"
"~1S''1(J1\1~(;I5'''(Astronomyi L'1J'Wf115'jlljf1~lf1tJ":lf1'L1'dl'1q~'d\l~1'JLL~~'L5''1f1{Jf11S'ruC1l'N1 .'W

Yit)"~'1 ~,,'Vi11~~-rrt)~m~tJ'dn1J-r~q l'WYi'a"~'1 1.I.~'d€~-rl'JtJ1~w)lil1L"ltJ11 f1{Jf111cl'LI1~t)th'l~

Ln~~'UiJ'Wt~f1If'Jt.Jiin ~tJ'W~Iw;i'1ll.t~'tl\lYh~l' (;1tl'tl :;1~,j'l~ \'L~:;LS''1~f1'&11'~t1~'tlr.j1n~' l'1M~'1~'W
'" 'I; '\.l I

L'af1Jl'Y1~1'a4'n1"n~ lUniverse) ~'a'lJ1l,)tu~f1~"I~1~~J'lYijlljl~ 'WtJ"11'aiJb"lJ C1l~1nf!

1
1: .c;c.lQ dl I ~d

L ~:;n~lJ i'lt). t.i f1'l~~~fl'.U~'1t.!';1\'!~lfl~lm·.J"~If3l'l~b~~~Yi0.'1~~:;~';1'1~f11~~~n'.U
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1. m~~firnl1..l.om11 (~Uiptical Galaxies) lJ~1.Ji1~llUUmu-l1 t~tJu1~mLl~n~

fJ1r,~nmJlJ1n1Jl'Jnl~L~n~fJ1~1u)n lifl'Jt1.h

2. millill~~y (Spiral Galaxiesl ;jLL'llt.lt~~m~mU'l1tJr't\.lV1fltJ V11flri~,xt.lL~n

, •• , ~.,j 11•• J(.,j ., •• .J ",."I"I.J J( .oJ
L~U iJl')'fJtJl'l n') n\1n'DLL1J1J\JFl'iln') LVfln'llYlI'l"JlI'lLeJ'iln 'D'l~::1J1J~~tJ::LUU·fl')'UV1\N'll'fJ'lnJ LL'fln'D

(~'1t1.Jl

3. DJ..illill.it-,J.frllIyiliIDl~ (Baned Spiral Galaxies) ;j~m!~:;P1~If.Jf1~'Jnu

n1Ll~n~~U"''tl £J LLvi(;IN n~1"lJ~n~CU:;LUUR1ULL~:;i1LL-,)U~nblfU:;LLUU-,)£l'lfl1 LL~n;~uwa£J 'tlfl n

"'-l191n1.J~1tJf'l1t.l;1~~fl~ (i1'lp.h
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"4, n.1llftni~1Ji1:i (Irregular Galaxiesl ~1,Ui1"~m~HU~Ll(J1n~1"n'U'hJ"'l1nr1"

•• .J, k
~1~~U~~nft1~~1Ll~~

... a ..,.J ••. 11k'
m~tJ1~n'mn'll~~1F\ClJ 1wlLLn

· n'1lL~n;W1~~'NL~~n (The milky waylll~:;m)lJll')tI~'1')~m; ll5':;l.J'1nmU~lL~'U

J! <1,4", "''''.1 i'J "'Jf'"~1'UPl?\IIM~11l'll\ln'ULLft~n'U l.J1"I?1l.J~'U1u~~~1CU 10,000 lL'lN LL'l'l::;l.JLri'U~1'UI':\\4Un'l'l1\1

"h~l.J'lCU 100.000 lJLL~'l t(1juiJl1lrN'fl1¥l~tJ'fl~~LL'1J'U'1J'fl"mL~an~li'l':!"'l'ln19nm'l"hnl1cu

30,000 iJ Ll~~

J! '" ."1 J! ",.J '1 J! .l! '" t-" .J ~ .· n1u,«n'lllL~m~m~'U Lu'Un1lL~n'llw[J~ n,«n'1LL,«n'llW1"'Il1\1L~~nl.J'1n~qPl~lPlU~~

t-i'l"tl~~mcu 80,000 lJL~~'l

J! '" ~ ."1 J! ",.J..., .1' k J! '" "d1 .J
· n1 LL~n'llLl~\4~Mll.JIPl'l lu\4n1 Ll,«n'll~l.JtUn~rm'1EJn'1LLtin'llVl'N'Il'NL~~nl.J'1nVlqlPl

I '" •• .., dI ,..J , .J 'I' ~
~~m\lVlI"l (J1~?'U(J1m'U~\1mU'fl'lJ'fl\llPl?\1~mf~~?1\1~~Pl ~Un~l.JPl(N "LL~U~Pl1Ll.JI1l'1"

Lrl~l~n~tJUlLlNU~ih~~\IYi'[)"yh t~ tJl'ilYi1:;1'UR\4~~"i:a~Ul1lrNf11141U1lm1 n

l.J1EJun l1m.tA1Pl~'lI1i,)~r;l1,)~lih.t~~n1!CU::l ~nmm1~~1'1n\4'fl~1~h

lPITJ

. .J "1".':1."1 "'...l oJ dI '"1JS'S'11i1~'J\!I1i'1'J1n'1\!1 Vll.J'fl\lm'U 'UVlfl\l'Y'/1LulUYiU\ln'J'UWU\I'lJ'[)\Il'flnIlYi~S''fl9nS''J'1fl

LLfl:;r;)'J\lr;)'1,)~'1\111wim',)'1f'19~S''Jl.Jnt!,[)~Luun~~.J1L1tJn~'l n1LLftn~~1'fl9nS''J'lfl

"."1 J 1 J!. '" ~.J"i' J!. '" J/ <'oj~flnLuU@l1~I1l(N~U" um Ll'fln'!l'JJ'fl'lIn ll~''flmltJm'l n'l LL'fln'ilW1\1'u'l'\Ilr.J'fln Llft::

1JS'S'@J'1M"!iI'l'J~\I11fl'ltl~LS"U.JfI\I L,Au1UV,,[)"l11n£! ~1Un1 LLfln~m\!~'l" L(j'[)n l'1iwlu lS''lbJ

mtJl~mJtJ\l\ih.(m\lm11un1\l~n~~u1 ~rHJlJl,)lU~1 lU!l\l'ilnll~~1~1ntuJ1nU~9:;~!l~l~1J

U'l\!mLL~n~M
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J . ~ ~
~1'H,jlJ1l'1qllJYlMYi1 'lI'lL11t11U11tlUt)'lLi\lJllillJL,)~1 n~1'lt'llJ ~1,)llJYlt)'lYi1Yl

L~1)Jtl'lL~lJlbU m Ltl~1LillJ~1'J~tl~llJn1 LL~n~i'l1'l~1'l LtitlnL",,1~U ~1'J~tl~ln~1 ~1tltl~llJ

n1ufin~~lJ 1 L11bJ~1U1~tlUtl'l L~lJlhtJ 911LlIfh1~ LLfJi~1U11(1Utl'lL~lJ1~161Utl1f1i'um'l'a'l

'i' rd ,d "d, 1.1
LVl1Yl11t'\lJ'lI'l"'l:;nf'11Cl'l11fJf':;LtlUtVllJltlu

®J'l mj'ltltlnl~Li1lJ 2 tl~:;\11Vl~tl

r dI nld '1" J! 1 ., "" r.J1 0.'l.'lQJlli A'a If,1,)VlUll'('l.:J~,)1~\Jml'a~llR:;PI,)'l)JJ''alJ'UIi1')L'a~6l,)~'a'lVlUltlVll1'l

"1 ""."i r.J'Jtl'll~U ulJl'Elunm~')UnLuU{;i1,)~fljjlfl')'l~U'"

2 f}1'lL~101 ~'iJ ~'l')~'WiilL~.:J~~'l'l~,)ltl~ ~\Ln)Jtl'lL~ul~L~tl~"'lnm'l

£J1Yllmr~'a~n S'~Yl'JlW~~:;v;!lum 1v.F1\J1JUY~n l'1.~U l~n r"ilUU0'l1,) lM1~~lfl')"'l..l~" lPl~S'S'!l1J(P)')..j



299

; I , ,

.di e.l ~ 011 •••. '1 '1" i-\
"lJ. ~n:~~~~'flklYl"JJ'fl..:! ~1'H1J~UiJ W1U1Jf1iJ~1':l'i:ll':lU",r~UWEI\l~1~1bJ~~~'1)UYl~Lrl:;

Lf11:;f1~~'fl~1kli1i1~L~~U'n~~n1JM.:j@)1'J~'U 1 fhtl'U~1'1~f1i L~(;j~1miPl~fJ'U~m~:;bJ'fl~1'U

~'l LL"'U~L~~ ~'a L~mJ LVltJ'Un'U ~'ll)~~'U1"''kln Lij'U~,!1) ~t"\n~';

",.Hlm; (Fixed star)

1. jJV'i'11j.J~'e)UlLrl:;bb~..:!~~I..:!1'U~'1b'fl..:!

~' ~'fl~ bb~~n ::;y;"hJ

2:. dj-W~'l,;;iJ~::;~1~11..di'fl..:!l11"*':l1iJ

5 ~"i!'W1~"t~r~

6. ~41kl';;~1nj.J181u~'fl\l~!

8. 'fl~11!rl'"t1nL~f1j.Jln ~'J..:!~mt~f1~~~~

f,~H1n-:j'e)1Yi~tJln~~~4 tJbb~~
"j, l' 1''' r •••..9 l,j.J'El5'fl.:J~i91':ltJn~'tl.:J lY11Yl1'Um f1tJ.:J

"
Lth4'~b~n 1 f'l~1u1.irl1m~j.Jb"l!UL~mn'JJ

b!l'tlt?I ~':ltJm b,j~h
"

..
"lrnrt~I::1I\(Planet)

1. bjjJf'l'J1j.J~'e)'WbLrl::;bL~~~11..:!1'W~'1L'fl~
,

2. ~'fl~bbogq~'Wt;lrlU~

•.. "" ,(
t?ll'1~ r:~~lJI9lbb~::;lfnfn51.,

7. ~n'fl~lt?1~ 1
8 'fl~1f1~~f) Ll9)tJ~lj.Jl~ni~~::;tJ:;Yn~L'iju

m~b~(;1~1~

9. Lri'tl~'fl~ (9) ~'Jun~'tl..:!hi1Yl1'i1'li';~:;b~U
".,..J' .eori IV Jt •..

"ll'W1(Pj ~.~qJ"JJ'W1J!~~':l'lj.Jrlf)~ru:; b~tJ?L0'!
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I
d

r!1UYl 13

3

A1~LL~-3 1~Ufl~tJ'Ul~ ~'e:ltl~1!11~r;j'ell,j~ Y~tJ'elfitJ'ltJ~'lY-l'eltlV.L~'{l~

1. M~~'l1lJi1~1~f),i1'UYltWth;-:Jf)ti1'J~n'UdJ'Ufl~~i L1tJfi?'1. .
I 1J 'U q I

&

................................ ~t'el

:J\'N "'1 L1j'Uf)::;1~
;



--- ------...",-- ----/ , ~ ""-.
/ - "'.-It ""D "1i - tk. '\

//, . ufl\J"I1nn~Wf)U 7 l~}11UlJ!Jf.t~U~Lt..,? \

/ iilfJh1 n'tlfJ 7UU1fVY1:J!mt?l'1uj&l1lJUnfllJlll I

I )-1it&ffJ1iffJJu'lJu'YIff1i4fJ!JrifJwrou-dnj&l~u::flii.J //
I /

\.-J ~ni'nfliLnr.r~7~l1/nr.rlht1lf)lJ~n.nfftJ-DhYi //'----, .• ,/

\ '1Jf)Lu~h7pj:Jln 7 U::fl¥'.J ~/-
",- ----""~---
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I
d

~l'U'Yl 14

1

••••
VJ~'1 10 'W'I'Vl

, .
2. bb1J~f),)'1i-J~N,)tJ.;r't)~~~')f)t'1,)1')~:;1LnmniJ ~')') Lf)~'):;~l~.........

'J fi n'l'iL 'if.lU

! 'LLiJiJ'YI~~'E}iJri'il\J~mJ,"" j
L 1

~ ,
I '1 ~"" ct III J": Q ~

1"1 n~lJ-j"li'Eh'l~;;'tifl~b'flU1 "lJfI'ill"1J~ 'tiFHl1'iY\~Yl'titJLfl i:'l!fI'J~mYIi9itJ
': ': \I

•• d.c::::. j' •.... c::i e;;.:; 11 e;j,'i !Jrl~lfl5'1;;''iWILn ~1'JJW1'ltJ~~'l"'l'lfli-J5';;'iJ1J ~5'tl;; ~Lf1~y.mtl~YrWIJ



fl !?(1')'tl-1f\'In~~~!?t'l'J~~n1~

'" .oj .1
11, iPI'1')Y~~Vii'i'lJ~I~~~:;!?t'l1~'l..l1J~'l..l

•..J.w •..•... ,., •.
~, iPI'1'j ~f\n::ViYl~!?!'j'lr.y'l..lYl~~1J'l..l'lJ~,)'I~

n. IPI'IfH'l..ltJ~'l..l~L~:;rn1';l~~11P1

..
.:J. ?1'I~~D~~~:;wn';l;'<l\fl~••

~ ~ I ~ d w c
6 "'ll'el(11In~:n"Jr1f1~'el'lmtJ'Jn1J~:;1J1J'M!l:;" ,

,
ill1 , ~ ei tV I

7 'iJ'a ~~lfl~1')~flfPi'a.:Jmu')fl'lJfPt,).:l~11,)1P11.:J 1
n. ~'Elnll"l'i~,j'l..l~,)'l..llh:;n'El1J"jJ'el~fPt'l~'1~m

~ !?()')~~1'1:;'vf'J'l1'U~'El!PI '1'JY11J~~~:;!?(,!'J'tl'l~ 1~
0-

;Pi. ?n.:: !?i1'Jr.y:.;~'el'::LLi'i.:J~l'l..l~'J~'I fl~'i..:l~'l..lLYi1,:r'l..l
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.¥- .."J

LL~t.lL~~1tJL'UIflVI1 L'ilfl~

"t)(9\ t1L 'U'S'~tJtJ~~t1~1f
q q-

d
f111J'Vl 14

---------J---------------~-

~'fl'W'Vl L'J~'l 20 tJ'l'Vl

2

1ui1r.~~uun",~njltm~:;L"wl r.J~ YI11i1~t1.J't"r)1~:;lJlJ~1£J:; ~\!nlPl(N!Jl¥l(;j~Lijt~

~'UumY)\! ltlu~'1U\1~\!"lJ!J\!n'mfin;'il'il\!l5"1 \11'ill~£JnrJ'l mlLfin~Yi1\!~'l\!l~tJn l~I£J;:j@l'l':l"
0-

lr-)n:;'~ 9 (f]'J\! (f]'l'1lrln:;~i\mJ tII'l':lWl'lllft:;!lnn11J1ffllr)"'l~5''illJA'1\!'il'lYi[llU H'ilw'nm1u~'\!

"" •. r '). ,,)<' r ' d J:'
lWI'1\l"nJ'Y1?'1J?'J'l~YllAi;~~~'illJ (ii'll')LfJ~rl:;'vwn\! 11Jn (il')tj
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oUlJ 1M LLn ~1(nlfi

f'

UI1':lt} nt:t (Solar) 1
..

2. fI1'JLfl'i1::U (Planets)

306

I

Diame[~;
of sun

I
I

9 ~(N LLf1:;lFl~~LUUttb~11(?)U'tlq1'tlU~(N'a1YIlJlVLUlJ

~1'lf1nf t~n ~1'l~~F11~ (111'l'Y'l~~~U~(?)1,)L~lfm(HJL5'\1~VII')

LUtJ~'ULL~;;{Pl'l'J'Y'I~1(fJ l(?)tJ~m'l Lf"1n;;-JU'l~V'l'l~9:;iJl?l'J~4''UYlfdJlJu'h'l~ll?ltJ1!JU'tl~~'ltJ lL~;;

Ul~~'J~ri9:;n(?),N~UYlfLUUu1'J15''tlq)J1nn~11 19l'.l~

f

"..- .~ ~_ .._-.-.~. - ] .. .. ~.
tlrJul~l1 2

... __.'._. •• .n._ .. __.·~_..... _.... .,.



20 iJ\')~

~~07

,..JnI 1 ,oJ df "" 41

- m1~l"ln~"\Yl'J'lJU'1iJ\ "H\JYl~iJ\I"lfl ~12rt~rtlJlfl
•..J..., ~.J •• 'i'

- Cill'J~f1~'1~V\YnJ'llUiCilL~nYl~rt1Flll ffl1W~_\~
,....J "'" '1 ~ ..J dI ~ J:

- 1Pl11~fi'In~"'Yl}J1-.3{PI~~£J~n~ l~n}J'1nYl~1Plf'1£JID'll1m
,.,Jr.j •.• f'''I''' ,J ••• f nI ,

- iJ\'11~1"l1'1~"'Yl}Jl1l1~~'UYl~u'UU1,)'1~}J'1nYl~iJ\FIt:!m.1'}~l'tl' }Jt:!~

- ~11~f1n ~,x~'WiJ@l'J'Iri\lYlfLiJ 'AU1') '1S'AII fl1').Y1fiU.~~EL1'Jf1nf

- IPll1lFln:;","~I~I}Jl~(l}J£J'Il~'Ul~ ~1tJ l1I1ltl~I~ln lf1nA~ f\1Tl"tfi

1.L1.1i'1nflJ11_~:mJ~m1rtqlI'i11J ~ ro~HrtJ.f
1umS'~ n1;-1LLfl~~\lLn1Jl1ll'1rHrln~", ~S'19::1ifl~miJui~~n 1um S'~\lLnVI ~\l9::mj\l

VL1.rHaj.');;_m~ly (Inner Planets) Pll,)ll"l1'1::,x~t:!~1niiiJ\,)\lm¥ll'1tf}J'1nn1'1 t~n

iJ 2 (?IrN l~~~ri (?I'1')Yjfi~Lfl::Cill1~nf

•.•. ..J '11 ",., 'i'
flJ2~Fij1;':R(HJ~'an (Outer Planets) (?}1')~M'1::V\Yl£l~ In~(;l,)'1!l'1Yll'1tJ}J'1nml lf1n

i1 6 f1l,)\llr11~~rilfll,)~\lf"111 un,)'Yi~~~U~ PllrH~'1f iJ\I,)~~1Ut1 iJ\'11~'Utl~'ULlfl~m,)'Yi~tlJ1

3 flTUFl11::~,r'i}f1 (Asteroids) ~iJU~'ilU~'ULLfl::~ll'ULL~fjllfl V\1'ilLiJun~}J'lJll\l

IPll1lfln:;"I"IJ'UllPll~n~1'u')'U}Jl n ;'1 tFl~~~'ElU1Pl1'1'El1Y1lnJl~'Url'U llfl~£l~S':;wh'l @111~'1FllS'rlU



308

..
'i-J ~fi0tJnliVn':Cl'!Ju01lT")}nv5c1!flCr 14 fll},{ 10Chm::;n'1.,dirJ 26
".••..... t'''''' v" v • I"

:;"".F)[)~;;lv 11 ;;q.,.; -;U~ iY.n. 2062 (0-;-;;n0[1 m f/(} 'i):: !f/ OJ;! 'Illlnf1Y17vEJlrWW

4. flT),.1.:! (Cometsl d1ul'~qtUV1tJ'IYl1~bJiJ~~~'1~11'1tt.l1li'1~tJ.:Jus-::mnJtll1U

~HCN r'f~n~J1~L~,m~::n1'1l~Lii-1~1Lf'l"'11tJ1JM\lmYil'1ud1w\l'1)J1n '1lcu::~tJ~lnfl"'1n~l"N

'El1¥1~ci'r~:;bJ;:hn'l bJ~LLfl'l~rj'N LL~Lrl'ElLFl91Lihln~(9lrN'El1¥1Fl6Yi~'l'l1U91n~'.l'l'El1Yi(Jl6~'llu

1.UFl11)J~£lt.lL~~::fU.J~1u::(tJll111FliJU5'::,~~nu~tJutJtJn)J191nPl1'1tJ1YtlJ1t1l9::l11'lih~1L~~.:J

nmmU1..Ilfl l'\11ll1\l9::'1lfJ1£J~'Jtllc1J~U tl11\l~t.l Ll~::11~\l\l11..1~\lnri1'J"':;~~n ~utifll1\l~\llu

1U¥lP1'Y11.:JtllN nU~1)Jf11J(;j'NfJ1¥1tllci't'l'.lU'1J'El'l'\.n\l9:;~~\l~dju~u n1'Jl lL~:;t)JL~~~~dj UU1:;,

1vh~1

[ .•..•
.•-•. -•. - -•.. -.' -·······-·····--·:.0·-:.0-······1·.·LLtJUL?lYl4 ..

"., -, ... "'

....:.:...._~~.:..~.. ,-' .", ":.~.:_.:~:.::.;~-.~._~.. --~-



309

..,..1
I~

\J

."1 ., .J, '1 .nI 11 1 ~ d5. 'i}nn1tJ161 (Mcteorsl Lu'U,)lJ1~YI~'tl'l~'BtJ'EHJtJfl'1n1P\ L~'BL'1Jln~I~n~'lQnLLN

~'l ~~lll'B\ll~n ~\I~~1iflfl n~\1~t4')t~n Ln~nln~tJ~~n1JU5'5'tI1nlP\'IJ'El\ll~nLL?i')~nh,,'jlihm'j-u

1~ '" _~ '" <11d • '1"'..J .,J dI
llf1\1a11\1~\ILD1-ml\1'Cl\l~I"nnYlfl"l111 'Il1?U1ULllJrl11 l1'11'')lJlnmm-J'fl''lllll t1?HYlL'\,''Clf)'''l1nn1~

'1 ., .nI of t 'Jl •
~n l'VnJLHrJl'ln~'l1J1(h1~n L~lHl,)1\)n'4.Ol1JJ.H[Jl



310

.., cl
'Y'i~\-1j,'q'lJ~1

~~1f
t! LS'Uj,'q
"

4,850

12,032

12.739

6,755

141,968

119,296

52,096

48,600

2.284

•••'i::t1::'Vl1~L'U~tl......
,,1ft A1~'!l1'Vl&UI(km)

57,600,000

107,520,000

148,800,000

225,600,000

772,800,000

1,417,600,000

2,852,800,000

4.496,600, 000

5,865,600,000

2

16

23

8

! I\•. ··LL~u1ff;16· .. ·1

I ·1



311

,
cl

fl111t1 14
,

cl
IWf)'W'Vl Lt"J~120

cl
3 'W1V1

"~(N!)1Yi{;lrl"L,junu 1Uf1I~~n~ ~1'dLFl~1:;'\X·Ju L~')1fL~n djU"Agtn1UnI~UD~U~:;lJlYl lti1tJ

" •...I ''1 J! <> •• ,'" "'."l •. '1 d , •.•
n1'wuM1~1(HFl~1:;'\rWI~¥J~nl'l~'N~1YI{;ltid-J1nm1L~n.:1j~L]j'U~1~I.M1:;'H~~ ~'UbL'~:;~1'1Yl'tl~(1~

l~n'el'elnlu~~LUUlil~J.eti-l:;-J'N~'el n

.:1j:;1,ih/l"11 ~1'1Lfln:;'\X'J~1UbL~:;if1I'".lLMI:;1X-')·mreln(;]1~fi'el~vh~~ln l~miju~:;tJ:;
~ ~ I I

Yi1~d-J1nYl~~'U~1'1fljnfen~11u11iJl'elfl1~'tl~ln~~nd-J1n~~~fit1..:!~1":!.:1j1nt~n~..:!n~1 40 ~1'U

m~Ld-J[J11 'l1nL;tJU~W1~1~'el'eltJ1Jut~nLL~'Jd-J'tl'lYi'el..:!~'~'dtJm L1J~'~:;'~,d-J,~C1b"'U~')'JLIPi11:;';-
'lJ

fl1~d-J'tl..:!~Yi'tl..:!Yh~'1tl~1b1J~h .:1j:;b~'Ui~q1uYi'el..:!vh1'U~:;t.J:;1n~bu'Ub~tJ..:!'61Ib~n 1
" '"1Jl'l flf'l f1'el1~d-J'el~"~L~·i-.lI.~tJ'In ~tJ~ t9dl"1:;~~tim"'elti'1'l't,. Y1"1:;"ll'JtJl~d-J'el'lL'~Vr(Jl t1m~huu•

"l"'" d.wn~LIGj\J"JJU

----- --------
_---~;;; , "',..,.. d d.oJ d..,. -"""""""

//---- LlhJfJtJ'N 1,.mJ'1J'N ... lJU;1'[J,nV,1JfJ"L,.IY1n1',-.1 Zmy1 ;'if11fy'J,J .•. J.JfJ ::bfmfllJ '\

/ fl~~mJ1m.JltJ1.J::flf'1J o1fltJlnf ... r;v'fl1.J7 ~fJ"ii(flPlIJ.Jil?~I5'YlI"~11.J;S'YlEJ1P11~tiI()
! /
1 'lJ.l td A oJ J'I/ ..,. ---\. .uj..rm 7 Ufl:;fJtJ1f13..!P!j?}Pl1JJ'1J~1Lffit.!P1f} .LiJ::FmJ ... --------

" /~-------- ----------------------------



~-'I,...,
ulL

.,
1~Ufi~~m~~'5'iJr~lm~11i'5hJ\hi":I'Y'1'5~;h1"'lUi;;f1f'iJ

3. 191'"1 'HI9 7''1 :;~~-:! 9 t91'N ~ Lf'il~7'~'ti 1Jt91'J -:!'ti '"1VI (11 ~ 1u~:;1J1J~1'udJ"ilv,'l 191~~~:;~:;u:::v,'l-:!(1j'j-:!

fJ'lYJf1iUlvi'lnu'!r{j!l b.j'5th~15' .

8. M'J~M'I:;'; (Planetoids) ~'ti .



313

.---------- ----------
r~ ----~~-~\

~·,J •.. d 0 dll'" '" •• J:, ----.,
/ W'EJ1.mLmUYlIUl1l1wm-f{JIL~ldJL~NU.O \

/ \

L.yff)t.l 7 i1ilL1tJt.lf'i"i1p.,)'l3JfJ)3JdLL~'J ... 1'l11v.3Jf'if11 \

Lnfl'EJ\J hM1U.111JYI{JI~'iJ1Jri'EJULml.lflnf)~~f}ri1 J
I

J

/;
/1

.I
;
I
I
\
\'.
\",

/



314

I
.a/

fPl11J'Vl 15
I

""" """IM)'W'Vl L'J~115 'W1'Vl

1

~&JI,j~~~~A•
1. ~filJ'1tJfi1'J'1~~~'1tJ~~~F1'Wi~ltJ~l~ ~~ lyJrl~. i4'J'1~tJ'1'J lyJn~.. .

.....• ..•
'Jfin'l~L~f1U

, cI
1. 'Vl~~'tli.m'e)'l.m'm~

, ~ ., J{
2. 'lI1~1J1Jl1~11JL~'tl~'1•

I
~ .,j

3. iJ ~~~'1i.m'11Yl@)~'a~Yl4

4. 'Vlt1I~'tliJ""'~.:J~tJ'U

I "tJlJl1,",~'il1JrilJUL~fJ~ I
/'

R'l~l.L"t~ 1~11m1tJ~YmiBl1'f)'l~J..l1tJ[8] YliJ ~'"Jfimrt~~1if'f)iBl'"J1J..l~11m1U~L~'U~1tJn~'eN
I ~~ ~. ~ 1_

Ylq t?HYiU~flI'1 [;l'tJiJL(9jt)"J L'Vl'1'U'U

1. 5'1J1~L,j'ULfl'Ui'U'ULLfl~Lfl'UiL~'1 Vi1~~'litJ
" 1J

n. }) D
"j)

./
I
I
I

I
\
\
\

\

/"\
I \
I \
I II I. 1
i j
\ )
'.J



~

,, (,

\ I

I

I!
I ,,
; \

/' '--

~

~

) I
I \ I !
'--------"-- L-J

~_ m~Lf11'fl

PI. ~~'tJ~ lh~lff1£Jf,

; ;

3. rnmf1Y1 4 i'1Nliin~'tJ'lLi'11Y111~..r~'fl~~~'l111l
"

n. ~~~1J~If'l1

"JJ. ~Ui'1j1Jj1P11•

'I. @]1'j~1\l

4. r.~'a'lti'1~i'1~~~'I1~yi11@(~1e.J~'~~'~'a~'fll~i

n. n~'tJ'ILYl1i'11~~lhh:::UlYl~:::Y1'flULL~'l

~. f1~£J~ti'11Y1~~~\r1J~:::1J1Yl~'j~LL~'l

PI.n~'a'lli'1jYl~~ll'\'I11J~::I..."'i'1f11::~1tJLL~'1

n.

"lI.
TT

J \~



•1-~

316

fl. ~'l~L~"

~."'l~l~n~,

fl. ri~tr.jn~

'!I. ~'l LL~"

~L fil':l')1Jl~n~

'I. ~m~~~'l~'kJ

8 '5fl'B-1 C ~'f)'f)::;11

fl. '@ILyJn'~

~. ft'lLL~N

.:J. LLfl'l.Jll~~'l~ 'kJ
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'l, liln~~.,n\iu
"12, fl1Y;"lJ'El'lL~U~Ln(;1~u11i'f)£J1\l1~

tI
'I ~f1YJn'1l'El
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1l1:;~~§fl~'f)'lhl1Yi11M'U1W;f1'Ullm~'f)fl1~L~t~ i1fl~Yitnra1'l~l11fD'l':l~l1l'l~~'f) ~ .ra1.2152

~'1~5"1Jll~:;lYi~'lV1EJ~'tl1't.J,~ 18 ~\lW)fl~ ~ Jt 2411 ~~:;1J1V1~~l~~~~:;~'f)~lf1~1l~'l'tl~,x':l

(f"i1fl'l~~ 4) 'VlN'1oiifl~'El.:JlYiS'YiS'1fll'U''Un'l1~fl'1~'l-3'(it t1'1'UY;'€J'l~'l(fl1S'lntn~~"tl1'lf9'l1 ~lit'l'lJ~.....
~~'lfl'f) ~.:J~1~ll~:;~,;)'lJm"r't.J,1f

f1~'tl\llYl~i'1~~~"r(Telescope) lL1J\l'tl'tlmiJ't.J,fl~~l~'1J11~ 2 f1~~ ~'f)

1. flli'€J\llYi1Yl11fllU"i1UtnlL~.:J

2. flli'f)'l t Yi1Yi1~ra1U"ll~~1YlEl

n~'8\llYl~Yl11~t!"lli1~HL~\lll1J\l'tl'tln1~dj'U 2 ll~:;I.flYl~'f)

f1~~'lti11Yi11ra1Uf1~'t.J,ll,jl~~f11rHh"llU~ll1f1 dj'U"llU~~f'lJ''lb'lI''1~'U~Yl~~'l L1U f1?1

f1~~~lYl~'V1~~fl\inYl~
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1tIl~1u~1'tJ'fl11iil-A11r1lL'fl.:l ~'fl nii'fl\l LYl1Yl11fll1.!tl1:':iJli1,xnL~L~~\l ~\lnii'fl\l tYl1Y1~1f111.hh:;iJlYl~

tJ~:;n'fl'l.J~'JU~'dU~~1~ru~'fl L~'U~\fU "fI~'l'l.J~1'tJb.h1 Lrl'flLL~\l~'tJ.:J1tJn~:;Yl'l.JL~'U~\f'ULL~'dIiil:;

Ln~tl11n{Jn1~n1'flth~1~u\~ ?

IhL~fJU 711mwufJEJ'1nri1

LflU{\1UL{JUfJeh" £1 ~h1U'Lf5t')fl1WfJcj1V 11
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LflUft (Lens) ·vUJ')!.l~o\!t) [;1(1t1Ji"1.~;o\!iJ~':ltr1o\!'W"llu'l'l.ln'l.l L~'l.lifiJ 2 "DUlfl ~'t!•
1. L~'W~\iU (Convex Lens) L~'W~~iJ~n~n.i:;"lloa'lJ'lJ'l" n~'NWU'l iJ~':l lFi'''\f'W Jloa
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1flU1::?l-.3A 1. YlVl~!l~LL~~~~uLnmnue.J~YlLnW·nnnl5'n5':;YlU~!l~LL~~Ylm~!l~

L~u~\tU1~

2 L~t.lULLe.J'W1l1'Y'lYn-:JL~'W'1l'fl-:JLL~-:J1i1l

"1~n~)~~-:J~,)LLYlU1 AU lu~u.)~~~unm1~-:Ju LL~,)1bmlu

lJl~'J9~!lU~~lMUl111~~U'l-\1'1l'W
D L~'W~\t'W'Y'l~1~~n2 ~'W [] 1y.J'illt.1'Y'l~'m~ril'W1y.J'illt.11 ~~

[J ~Un~n!~Vl~'WLL~N 1 ~Vl [~JLLr.i'Wn~:;~nb"'lJl,)1 LLr.iU

1~l.'lm;nVJnf'lu1'Wn~tll~iJ~')'Wi')tl1'Wn1~Vl(?)~'1l'lt~tJ1ihJ!ju~l111tl

,r'W(Jl!l'Urn-:JLLr.lWl1'Y'llIi!lluU

"'Jl-:JLmA~\prviuL~Ul'1Nt,;ltJ1~'lJ!luumtlvi\l

"~!h'lj;lU1JfJ\llflU~\~U~\I'Ei~U'tmu'jL~tl'Jri'W1U

l~H vl\l7.J

'!!!.i..]-------- ~Vl ~un~~~~~f~~~~1~~~~~~~itl-J;;~~~\1'Y'l!l U~~tll~-ci-;\I1i~1~1~6\1

- ~un:m.r t~tJhl~1LL~N t'lnm~Vlu~~'J tfl\l'IJfl\l Lftu'lf~\lLnPlLLft:;uUYlnLL'U'JLLt1\1r.hlJ
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LL~~~fl1'"n1J~~L~'W~hti
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"
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2. 'l'11Yin~(Focus)

-~~ui\tu~'a ,~~f'l~"JJ'a'lI.L~'l~"JJu1UnlJL~Ul.l.fn.i~"iJ~1~{kJ"iJ'a'lL~\~i

lfiil~'aU~ej'1UI.~U~ll.~IJ,xf1L'"1i.l~IJ~nU~'~'il'"~.:j ,~ t~n~"jJ'a\ll~'U~\+'U~Uf1~'1'111 tyJn~"'l~"

(Real Focus)

- I.~UtfL?'1~'a "~i~f\l~"iJ'a~LI.~'l~"JJU'lunjJI.~Ul.ln~"JJ~'1ri'1)"JI'a'l ~~utf l,r'l~'au

~ci'lUl~'U~Ll~':l~nmf1~~"'l'lEJtl'e)nd1tl (;]tllL'U':lf.:j~1i.l1uVifll'Vl'l"inNn'U;r'l~ "'l~1i.l~ IFI n'U~"'lI1l"'lil••
~~'ljJ'UL~i-mf1~'ll~'1~'kJ'l1It~n~'ll'fl'lLtnJiL?'1~!Jf111"l1ItyJn~l~~'fl'U(Virtual Focus)
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v = S'~tJ~fl1Yi 15 em.

~'il"il f1~'ULS'1fh11ojj'mJ'(l~IY'S'1'lJ~L~'jlllLLYIUFli
\J

I 1 1
-=-+-
f 10 15

3+2 5
- ----- -

30 30
1 I
f 6

f = 6 em.
"mUJ f1\jUU L~'Uri'ril'1'j'l~tJ'l'J 1~n~ 6 em.

rR'J'iuh.:j;1 2 LftU;\1u-au~~dJfl,")I~tJ1"J t~n~ 20 em. lil"Jl\l1'111~"'1\l~lmftU~

10 em. '"l~Ln~fllYi'Il~~LlPi 'i)~~1"'ULLft~iJnl~\l~tJ1m'YhlV'1

~Bvh 1) ri'tJU~UUf1iStJU"'l:;€lf'tJ\j~'lut"'lYIt1'aEh\j~'tJ1JIDl'el'LI'lu'(w:;~~IU"lJ'ell~~1J

I G d ••.. tl~ •••, ~ e" 1 'Iii J! tI ., J

'lJ~::;Lr;n.!Yl~1i"1'lJL"HIP1'Yi L"'lYltJ1JtJf1'E)::; S'L~LS'IY1S'I1JLL,(i'J1Jl\l IML'llU

- i"1'Yl~tl'l')1Yh1~20 em.



367

21 "~~'El~~1.J1"1'"l':l1~~IR'1J'n'B'lll~~~~'UFi'Hn~1,r~;;~1cn~n~~\l1t1lul'l~\l~

- '1:;~nWIJY1V'l"ll~t?\ 1Wl
,

,<0111
- 'B~'V1L~'U

- ;jnl~~'nEJlmyh1t1l
"3) 1!n~U~":;~'El\lFi'l~,)N~1 fl'I~Ln1n111YHi'B'ULt1lU1il~Pl~~\l\i

1 1 1
fll1l'i - = - + -
'II f u v

1l1~'B\i~111L~VIUrl'l

1 1 1
-=-+-
20 10 v

1 1 1
-----
20 10 v
1-2 I
----

20 v
1

20 v

:. v = -20
"

L9l\l,:rULLM\\l~1Ln~Jl'lV'lL~~£l'U(LV'l~'ld'i v dJUt'lii)

4. ~1U(HU~1ti1~\l"jjU1t1'l1'B\lLt'lU~ "''lnt3LJ1~'''\l~

~G\~ fi1~-:J"lItJltJ"I!'B'iL~tJ.~ = ~:tJ:JllV'l..

= 20 em.

= 10 em.
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vl'J'el!h~iI 3 ~ft'U~~~'l'ti'u~~'l~f"l'J'l~m'JLYin~ 15 em. li'l'J'l'l'3'(;lq~1'lIil('lmtlud

10 em. 1il('l'Vl'l~'lIil(:;~nt'lf1'lYi"D'i),~11lfl'tlQ~1~~L~:;f1'l'Y'1~'Jt'Vi'lllf'
••..••.. I f

~ihh 1) Ufl~ElUIil(:;~'tl~~hULIil('V1tf-n1~flfillf'l"v~n~'tlEh~if'l1L~'tl4'1J,j~:;L~UL~

m'l~~'l ~!\jlil('lnL~'VlU~'lL~1J'tln;;'tl~fl'il: L~~'lt,x~1'l'V1~'l1JLLft'JU'l'l

f!" L"!l'U

. f01';l'l~m';lL.,.hl~~'il~Ltl'U~L~1=: -15 em.

- 1:El:;'3't?lC1 = 10 em.

2) L~'tl~'l~/Y"lYi1JI.L~~Pl'tll1Jnf!lri'lCl1~~~1LlOi'l'lU~'tl~fl1~1'l'lJ~\l1~u'l'l

~"li'U~:;Ln~f1'lYi"llu~l~ 'tl~~1~ LLfl:;111v;~~LvhllP'd~hJ~U

3) un L1EJ'U<il:~'tl'lFi l'lCi'l~1J11Y\<il:.u'l~11iilum 1~1'U'"Jrurit)u~1<il:dju

~(;l11111

1 1 1
\Ul"i - = - + -.•• f u v

infi'l~Y'~1tJfi11n;;'8 1) ~'l~L'V1'Uri1fl'l1iJ~.:j~

I I I
-=-+-
-15 10 v

I I I-----
-15 10 v

-2 - 3 1
-30 v

1 1
----6 v

:. v = -6

fl:i.UJ "l:;Lfit'l.fl'l"f1~~ijt)'U(v LUU-) 'il~'Vltl1LflUt4"~1.:jLflutf6 em.

~ .
4) 'Vl~"fi11m1ulCl:r1ft),nl'1;r'tl~f'lYililhJf"i'l'UI)fW'Vl'1"1l'U'lt9l'!J'tl"1l'lYi~1~"L'Vi1i.~flU

• 'i' ••.••.. ~ v
lJIfi I,'IEJ L'I!~lJI11f1..jU ~1fI'1 m = -

•• u

6 3
nl=---=-

10 5
3

~'\~'l"il'fl..::i~i;1
5 •
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,
~:::@ltl~'YN,)f;1q~I\l~"1nLfl1.A~~'W.Y\~f"l11~fJl1t~n'"10 em.. Llh~1:::'E.J:::

w\11~~\l,,:::1~111Yl"lltJltJdlu2 Lvii

, <- <fl t- ••• t- ~ ' t- ••• t- <>l ~. I" jA) t-
1) frl'Ul~VltJ L~lfl~If"lr;)1~l"jj1.~tltJl~LL'Vl~NC11L'lJ'WL1J llFiLWJ1~11l1Y'l

1J~:::n~1j1WI~~t"'l·Mrril'v1'W~if~~tI~11~L"llU

- 1JtJnfOl'Jl~tJ1<Jt~n~"JJfJ\lLtI'Wcl"\i'U).Jl(f)= 10 em.

- 'lJtJnnl~..:l'JItJ1fJ"ll'Ei..:lL~'Ui{ml= 2 Lvh

2) 1~'VlU~'fNn1T1~L11~IUJ tU~I~:::~tl\l L'En.)f;1q?I\l~I\l~1 nLfl'W~~'ULyh1111

~fJ1ih11vn~:::tJ:~1~CltiULfJ\l,

3) ~1fl;;'Ei~~LL~:::fOilcn~~L~'Vltf;''Ei'lfl1T'Vl11'lJun iSfJ'W~:::~tJ..:l~~11(u1~1
"

~ f;11~~~?I~m~I:::~~n1J'iltJ~fl ·viffi~tll11f"1~'fl\ln1J'ntJ~fl~11il ~\le
" " "

f
?a6l'i' ill = --
•• u- f

m ~tl riI6\l"llmfJ'JI'fl'iLm~~ = 2 L'Vi"1

f ~'i) ~'d1).JtJtYJt~n'" = 10 em.
~ •..

u ~tJ 1:::tJ:::r;)tJI~= I

u.Vlul"il~..'l1U~tJl~ 2 = ~
u-lO

0-
'" t-2 (tr-101 = 10 mm (u-10l ~ruYl\l 2 "1Jl'i

10 ~ "u-10 = --- = 5 mm 2 ~15''Vl';)2 "Jl1';)
2

>-

u = 5 + 10 ---------(LfJ1+ 10 1j'1ndh"vi\l 2 ~1\l

~:::'11\l1~C1~'N~If1lfliJ~ 15 L'!l\.l~IJJIM,

,r'1'Bth~;f5 L~'W;\i'W'ii''W~~\lLritl'd'l\l1'tJlq1A1\l"llnLfl'Ui 20 L~'W~IJJtJl1-l:::Ln~.n1~..
~1'\l'VI~\lLflU~30 L".llU~lJJtJlT~..:i'VI'lrl'dl).JtJI11~ri~"1J'fl.:lLfl'U~i11

_. 0 ,~" I ~ •• ~ c:I ~ ~ " Q 2J It I

')6111 1) f1tJ'UtJ'U~:::i?ltJ\l'fl1'UL';'VltJ"ll1'flf1~tl'lJL'Y'I'e.lVliJ'Vl'J'UL~LfltA~'11'-JL'1l'lL';1'l
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2) U"l~IJ1~Y\V:n~'hJ'U~~"I1t\..n~~~'J~'lLm.J"I:;~~m~:;iJFI'J"I~~'Elt1\F1~'El~ri"'J

itJ~~~riTt~'U~11~~'1·tiJn~tJ~ l;j~~~ ~
1 1 1

1161"1 - = - + -
" f u v

~'l~tJi;l~~YI~'ljJ1'U~'El1) ~'l \'\'YI'U~'l~~lll

1 1 1
\'\'YI'\.JF\'l - = - + -

f 20 30
3+ 2 5 1- --- ------
60 60 12

1 1
f 12

:. f = 12 L'ij'U~IJJ(;j5'

"mw fl,)'l~EJ'I')tyjn~"iI£i~L~'U~\i == 12 \,'ij'iJ~IJJj;J~

•.."' .••. 'I • v J:' 'i' ,. 'Ll''''';
Fl,)'lll~LY1Il1L61l1 ~'Uf)'l5''Vl1f1'l~~"llU'U..l''lltJ~fl~tJ~.Yl5'Yl5'5'P!\'Wm~~::'Vl'1~lfl~~'U

n'l~~"llrnU~'tl Fi')'l~~1~1~n"ll'tl'l\'~'W~~'V111,,'1.ll1¥l~\'nv)~~"ll'U1V)1'Vlf\in~'1'5'~ q

m fa
==

f.

:= n1~'l"ilmU'lltJ~\'~'W6
i(\o ,I'" ,.,

~ Fl~'l~tJ'l1 W;f1~'lItJ~\'~'U~1~q

fe == Fl~'l~U'l')1r~n~"~'tl'l\'~'U6[~n

1U.fl11'W1Fl'Y)~U'l,)"iI'tl~n~'e)\l1Yl~YI~~Pi'l1v,'l'l~~\l~

:= t~+t~

i20 L"Jli.i.~IJJ~~\,Lfl::5 L'ijU~IJJWl~Wl"!~~'lf11J'EJ!!'lnY1~'lLJ~"in'l~'l"ilU'lU"il'EJ'l

n14'El~\i.iJ~1LVh1~

"
n')'l~U'l'J 1yjn<MI'EJ'l\'flU~)1'l~'El~ii\';}.{'iP,fI
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fl~'1~EJ'I~Lvhl~"lI'a.:!L~u&'-r(;l'l

fll~1~tJ1'Jt~n~"lI'il'lL~U-&"m

m fo
=

fc

m = 120 = 24
5

f1~J'Ufi'l~"lltJ1tJ"lI'il~fl~il.:!fuJr\'l= 24
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I
.oQj

fl11J'Vl 21
J

.q .q
l?!1fl'W'Yl L,)~1 10 'W1'Yl

1

"ll'rN ~~'Utf1~
2. un~~u'U~n~Y1m~t:;~Ltl:;U'l~~f1n'l~liJl-nL~fl11CkJwll~

, ol

1. Yll11~'a'LJn'a'UL~U'U

2 ~111b~'LJ'l.rtJn~fl:;Yl'LJYl1'Uf1'1~I"i'1'U1(U

.., <>l
3. YI~1ll!l1J~~~L~tJ'U

4. li15'~'"l~'1li1'a'LJ~~!ljJL'il~t1~'1'afi'LJ'1tl

1. {J"1'wn~u'U~:;1J~::~~in~~'ltYl5'Yl15'pljU~tJl'l~lUrl'J5'L~~ f1L~U~'ldU ~'liJf'1'J'1UU1'JtyJn~~l~
~~~'11~~n'1~~'t1'1tlU'1f1~qli1

fl. 5 em. LL~:: 15 em.

'lI. 6 em. llfi:: 12 em.

F\. 8 em. ll~:; 40 em.

..:j. 10 em .. lLtl:; 30 em.

2. "1f1;'a1 l~'W~~~l~;..:jnnl~'l'llU1my'nnu

fl. l~u~l'Uif£l f1 ll~:;if£l "Ji
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3. ?1'lrJ~q\'l'l 4 ~"ll'U;jU.l~~vll'l~lm~'U~\1'U 10 i"ll'U~U.llJ1~'hfl?IJ..JEJ1'Jhin~'1l'il'l

Lfl'U~dju. 20 L'!l'U~h).J(;]~I<l~Ln~,f11"r'l"llil~,1(91

s-a ••. Q dI

~. mW(I'l.n,)~"'lNU~:;.f1'll"lL~).J'el'U

4. "nnif'il 3 .f11~~'l'l~1m~'Uifdj'U~:;EJ:;Lyhll'l

,
lJ <>l •• , 'I

5. "'l'ln~'el3 .n1~'Vlm~"'l:;~~L'Vn4"1

n. 2 i"ll'U;jLJ.-J~~

~,12 L'll'U~U.l[;l1

6, t'f,)~'el·m1~~f'Nn~'iJ~tYl~~~fl'Ul~iin1~'l"lJu1U 20 wh t~u1~Lfl'U~j;]1~~ili'lr;)1).Ju1')lYin~

3 L'll'U~h~(;]~~::~'el.:Jl-DL~'UIt)[;lqili'l~I).Ju'l';lt~n~LVhl~

n, 17 L'D'U~U.l[;l~

'l, 60 i"ll'U~U.l[;l1

7. ,)1'li(;]q"h~"1mfl'Ud\i'U 15 i'llU~u.J(;l'';n1ihn~f11m~;j'iJ'U"h:lLfl'U~ 30 i'll'U~L).J[;l~

ifl'UI::Ji'l';lIJ.-JtI'l? t~n~wh1@\
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"ll 6 L'JlU~u.JIll~

;a) 12 ~'JlU~LJ.J11l1

,
9. l~~L~u"llmtJiJ;a)'J'I~tJ'I'JL.,.JF1~10 ~'JlU~LJ.J(;l~~'fj.:l~~(i1~.:l'fj~~'1.:l~'1mdu'lJtJ'ItJ8 L'JlU~~:Pi~

~~4J'fl..:lL~Wl1~d-J"'fl~~1..:lLflutfwh 1~

,
it ~ 0:<\ ••• 'I <ol • .., <ol

1o. fl~'fj.:l.Vl~Vl17'I"iU~U'lJ'fj~il~f11~.:l'lJmtJ2-J1flVl~il

fl. F1?14JEJ1'JtYin~L~utfI1115 L'DU~Ld-J1111

~?1~tJl? lYin~L~utft) 111C110 L'DU~h"JIll1'•
'lJ. l"I'J'I~tJ1'JlYin~L~u~m 2.5 L'JlU~LJ.Jf;l1

F1'"J14JtJ1'"JtYin~L~utft)(;l~ 5 L'JlU~LJ.J1111

~. ~'"Jl~tJ1?lyjn~L~utfIll1 2 L'DU~~(;l~

fOl'J1~tJ1'Jt.,.hl~L~uit)f;ln 5 L'JlU~~(;l~•
'J. F1'"J1~tJ1'JLyjn~L~utfI1l11 L'DU~UJI11~

l"I?I~tJ')?tyjn~L~uit)(;lq 2 L'DU~UJlil~
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"f11~fi1'U'J WVl1A':I13Jtl1':1 tvJ nft
o v ~

LL'n ~ f11iN 'tItl1 !J'tI'El~Lfl'U ft"

,
d

fl1U'Vl 21
I

ci "'"l?l'fl'W'Yl L')~ 1 40 'W1'Vl

2

'"A'lLL uz,h ~~lll'lJ'lJ!inu~:;'j.'l'LIYi':l'Un'l~~'1U':lruulUUll'lJ'LIL~1-~tp)'j'i~~ ll~:;Y!n~:;

lun'l7''')'lu'J ru~'l~ 1 1~n'Ll'l1m1tJu ~'a1~un (S.tJ\mtp)'J'l~~~1~1un'l~'Vi'11'i~~'lnTJf.l111,j~ l~TJ'U

Yi'1,l~'ei~~1~'8mJ'l~'ifll~'8U lY'l~'l:;~:;il'll~1!n ~tJUUJlli''l1~lu~~nfl'l~ll~'"Ju~UJ1;;f1j~fifl'lS'
'" , ,

'A1'atp)':l'l~i~tol~':l~TJ~UnL5-tJ'U11J~0 I;':ltJ !K,nluLil'aLf)i,11f\J'i-l1'Wl;r'll~Lil'a15' 1~~ to!~'a~'a'LIfl'1~

'"\1m~'8U~l.;J'l L'"\'A1'a'"\'1Of")ruf")~llt1'au '"\~ln1111J~~LtJ"ll'l!'af.h~t1~~~~'a ~'J'un ~tJUl'a~~'1 n~t1v,
" 'U FlJ \J 11

~h~1J.fU6t'tlUlUfl1'iLLnifty",1 t'i'mlfl1u'1 N iJ~~~
,

~'Ulnto'fllIJ'l~l;r11~~1 l~Yl~mh)n'lL5-'a~
,

'a~l~ll~:;l"'lJ'a n.;J'a~~~1~ 1 'a~17'~1L~lj1Yi~1l.Jll~'J~1~ ll~:;L'"\'VlUU'l~'a~1l1jYi~:;Yi7''l'LIn~'a:;15'

U'l-:i

2 -rlj'iJ~:;l~'U~1~'k! 1 ~Y~Yi~n1'A'Ui11v.~11')dju'Ailn·t'Un'l5'~ VI,.)1UIJtI.JL~ltJ~iln-:i~1
, .,

l"lYluCll~'a :;15''OJ:;l".u'1~'a~~Yi'Vl~'1'LIUU LU'lltJ...,'l~ [;]~-Pl'J 1~""~'ltJ'v~1'an '1~~VI,.)'l [;]'81jf;] TJ11,j

3. ~1U.:J'b.Jl.;J'lL'OJlv.Y'1tJ'ltJ'l~'J1~11l'lY'liJ5':;nTJiJll~:;'8fi1j'ltJlmil1'l t~YitliJ'afl'ti:;lb~1

llfl'i U~~'a\l~:;'\fj5'1'JJn\lTJ:;15'?
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-D'a 1 ~~n'1l1U~~~U~~~~!n~'il~tYl~Yl~~~.u t~u1iiL~Ui1P11iJfI':J1~U1'Jtvin~ 4.5L'1lU~iJ-J1P1~

L~'UiilP1p'iJFl'"J1lJU1,)hln~ 40.5 LtjlU~h~jlP1~n~'a~~tJ'lL~1iJn1~'l~u1myhl~1
••••••• 0

')8\11
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,/'e} 2 d1'El'Yl'l-rl?1q'i)\~Vl~,nh~~1m~u~h.fu12 ~'llU~1J..l1J11~nl1l111'Y'1;r1'l~~U'Jn1J1IJ1q111Yi'El~

1A"N~1m~'U~30 L'll·U~u.JIJ1~L~'U~\t'Us:JF\'J1}JtJ1'J1y.jn~~i'Il'U~u.J(;l~
•••.••• 0

')6'\'11

iil 3 'J1~t)IJ1~\h~~lm~'Ulfdj'U~:;fl:; 30 L'il'U~h}J(;l~Ln~f11YH~iJ~'l.tl,h~~lm~'Ui 20

~"1!'W~L}J(;15'L~u~Udj'UL~'U~'tl:15'~P1'd12-JtJ111yjn~L'Yh1lii
......
'J611.
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.'-a'el 4 ~1flt1J A dh611l~~~ 2 L'll'U~1J-J11l1ril~~1~~1m~'U~\t'U 1~! L'rl'U~lJ-Jl1I~n1La'U~\tWJ

r'l')1)..JEJ1')tvhl~ 5 L'll'U~L)..J11l1'ilEJ1nY1'11t1?1.fl1V'j!J~~1.:jtiijln,1PtA L'Vi1l~ (~.:jt1J)

..•- .
':Ifill'

_t
A

;,\
f'.' \

01I..
1-·''>.'.,.,.,1--' ..

\
'.....•......;...••.i.'.1

:I.. (

~JB

, , "
-ail 5 n~'tl\lLYlS'Y1S'S'fd\"rLLlnj~fIL'I},lLa~ih:;f!fJU ft'HJ l~'Uff 2 !Ju Li,EJfI.aUfI;jr'l':l'l'-lU''I') L'Yhi~~u



•..
"D'tl 6

••••• g

'JfiVl1

379

{h~~Nf11U11Yiirnm~U1Lf1utfuu~il~'"J1~m'Jt~n~LYhn1J 10 L"Ilu~~rn1djVJl1Yi~'J~ ~ ...
;',,1miJu 2 Lyj1~'E\ji~q"N~1~:;tJ:;?lilq
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';1) 7 tl'111m~fJ'W?1"1'f11'rr)\m~",,ru"m~'W~hil'W~iJF1,)1MJ1'jLYin~20 ~'ll'W~U-lf11~~1j'W~:;m:;

40 L'll'W~u.J~~ ":;Ln ~111Yi~1""n rmruiLYi11Vl I.Lfi:;nl~"~tl1EJ~t1" Lfi'W'6fdj'W~Yi11ln
........
'lfi't11
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';'8 8 it'1q~'l 2 ~'!l'U~IJ..It'1~'El~\-l1'l"'l1m~\J,~~~.m"''lFt~1~t11~t~n'ZQ20 ~'!l'U~iJ..lV1~~1J'U1:;t1:;

30 L'!l'U~\J.J(;)?'"'l:;Ln~.f)'1YflJ'U'U'ln~.:jL'Vi11~1
•••••• 0

')ti11,

"i'rl 9 L~f1V1~~~~'!l1t11~LL~U'!ltl1t1~'tNt9J~,)V1\i~~'tlLihJ.~,)V1\i~~'tl~~lJi'~'ll'Ult9\"lItI1tJ3 Lvll"l1'tl'l

~~V1ii'l~'tlbL~::;'1,h~"'l'1nL~U~ 27 L'!l'U~\J.J~~Lb~U'lltJ1tJiJfll~1~tJ1':llyh)~b'Vh1~
•••••• 0

'ltil'l'
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I J ;,...

-Ii) 10 Uj'il,)1\li~ql~V11i1~~'U~'fi''UV1~'l~:L~Wl'lYlil'lL~'U Uj'il1:U:1l1YfU'Udj'U2 WI1"JJ'il\l
~ ,

~~U~ij;jq fhiti1qi!'U~\l 2, L'D'U;;u.J~~Jl'W1Y\L~'U~~~\lLVh1!9i
•••••• 0

':1ft.."
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I

-=>I

A1'lJ'Vl 22
I.:::I .:::I

IWel'W'Yl n~1 10 'W1'Yl

1

,., ,
"',,' "' •.•. J::" •..I " '1J:1. ~'lJ-:l~,)'l..l1JS':;n~'lJYJ~1l"!Ck!"lJ'E)-.:! f1('I'E)-.:!lY!S'YiS'S'f'\'l..l1J5':;l.flY!~:::Yi'E)'l..l~~~\jL •.• i

2. ufl;,)'il!h~~t1n~nr~'U 1~l1fl1Yimf'\1~!iiftrl'l..ln1n~1iJ'tJi;l~"jj'E),:j'r{;l~1'l..lYi'il~'Y'41
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1':> .69 29 33. .44 .39Iv'.

14 .75 56 34 73 .39
15. .73 39 35 .40 20

16. .66 .=~4 2·6 71 44
1~ 73 .39 37 .57 26. I.

18 57 38 38. .60 20

19 . .60 45 39 .86 .34

20 . .78 .ISl 40 .78 .51



428

d
(~'il)!111~I\lYl 6

.,j
,... p r •.. eO P r"lJ'tl'Yi "1IYlVI

41 29 21 61 50 25

42 . .32 2C= 62. .71 "7. :.J .L,

43 . .49 27 63. 46 .35

44 .41 41 64 .44 .23

4.F- .76 35 6El. .72 38.v.

46 52 .34 66 .47 27

47 .66 21 67. .47 .41

48 . .73 .29 68 . .47 :36

49. .72 27 69. 60 27

50. .57 32 70. 79 .23

51 .38 .27 71 50 .32

52 . .49 .51 72 .33 27

53 .54 .32 73 24 .20

:,4 . .75 .39 74. .22 .23

55. 63 27 75. .64 21

56 . .66 .21 76 51 .20

57. .67 .28 77. .34 32

58 .75 29 78 .67 25

59 .71 36 79 79 .40

~(', .79 .26 80 .7:, .37....··v.
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"" (i1i'El)bb~M~1~'Yl~mn~')!J (pi bb~:;~1th~1"'l~1~'\.mIf) b,j~~1t1iJ'El'll'El"~1JlJ1VI'l'l'Nll 6

~~~'El1J~~~~~~~~~~1~n1~~t1U~'1~~t11~1~~fn1~~1U1{u ? 305
~ •... ~ aid oJ .'i1~fiEJ~fl111'J;'1tJYl3 (f;'/'El'UYl2)

, ..J.- .,j
P f .- P f~'aY! ~'El~

81. 66 34 96. .47 32

82 78 .51 97 .66 34

en 57 .38 98 R'< .40'.....Jv . . ~V

84 . 6" 34 99 .63 .40tJ

8!5. .51 25 100 63 .40

8t> 'It:, .22 101 .62, .40.L •.../

87 .53 .44 102 .65 .54

88. 47 32 103. 69 29

pq .40 ','I 104 75 56. ......-·L

90. 63 .27 105. .73 39
91 75 .~\6 106. .66 .34

92. 78 .64 107 .73 39

93 . .60 .32 108. 57 .38

94 . .78 ~)1 109. .60 .45

9E,. 7Q .51 110. .78 51,IV
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~ 14.o'1 •••• cl a/oi Q. t

t"l'l'I'H'Vl 7 LLZI1I11.;jl"1'l;;q~I~'JU"jJ'tl'l'l.ml1m.•HFl!l1JQ,n (p) um1CJU!Fl'El1Jt.J~ (ql ll~:::P'l'lt.J~~CU"jJ!l'l

~~I~,)'U~!Fl'fJ'Ll 'J fHL~~~rl'il1J ~ ~ (pq) Ltl'U~1tJ~'fJ'1J'i:J'lLL'iJ1JYI(>i~'il1Ji~ t.J~~~~YI"iYn.:jf1'l~~tJ'U
,

¢l .oCt. .~ .c."1/

'j'il'l'JYltJ'lP\'l~!Fl~ .') 305 (fwaU'VI 1)

4

6 .

7

Q

10

11

13

14

1h.
IV .

16 .

17

18.

19 .

20

p

61

67
.59

56
77

72

77

72

44
.74

.54

.46

64
.74

.74

.79

.18

.36

56

q

39
33
.41

.44

23

.28

.23

28

.56

46
511. .,.

.36

26

.26

.21

.82

.67

.64

.44

pq

24
22

24
.25

.18

.20

18

.20

'JE
.L· ..)

.19

25

23

19

.19

.16

.15

.22

23

25

21

22

23 .

24
25
26 .

27.

28

29.

30

31

32.

33.

34 .

35 .

36
37
38.

39 .

40

p

59
.74

.49

72

49
.72
51

79
..92

.79

.74

.25

.61

.86

51

.29

.:30

.65

38

q

.41

26
.51

.28

.51

.28

.49

21

18

21

.35

.75

.39

14

49
.71

.70

.35

62

pq

.24

19

.25

.20

25
.20

.25

.16

15

.16

23
19

19

.24

1')
. •L

.25

21

21

.23

24
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..,J
(tJ1'tl)ffI'1~'1'lYi 7

" ..i P q pq " d P q pq"1I~YI '!J~YI

41 12 88 11 61 .63 .37 23

42. 48 .52 25 62 .80 .20 16

43 .45 55 .25 63 "10 .30 .21

44. 25 7f) 19 64 41 ~)9 24

45. .33 67 22 65 . .49 51 25

46. 55 .45 25 66. .28 72 .20

47 .48 52 25 FI- .20 .80 16~I

48 .24 .76 1Q 68. .36 .64 .23.V

49 .47 53 25 69. 21 79 17

50. 30 .70 .21 70 . .40 .60 24

51 . 'IF .75 .19 71. .58 42 24.L:)

52 57 43 25 72. .88 12 .11

53. .32 68 22 73. .29 71 21

54 46 54 .25 74. .67 « .22.vv'

55 . .57 .43 .25 75 .30 .70 21

56 .41 .59 24 76. 64 36 ..,..,
,L,J

57 . .76 .24 18 77. .46 .54 25

58. 75 21:; .19 78. 22 78 .17. .)

59 ':n 67 22 79. .55 .45 25.•.AI

60 . .46 54 .25 80 . .52 .48 25
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"'" ' 'IVI •..•• cl .,.o,l 4, I

flT''l'lYl 7 (~!l) ~~~I1l\lFl'l~P1~,)U"!l'l1.mLnJ'Uf1I!l1J~n (pl um1!J'Uf1I!l1JC-l11l(ql ~~:Fl'lC-l~,:\CU'1l!l'l

~ t?l~'JU~~!l'1JQmL~:~~!l'1J ~~l (pq) Lih~~'l!Jii!l'1ltl\l ~L'1J'1J'Vl(9j~t1'1J?(9j~~~~~'Vl~'Vl1\l fl1~~U'U

~'il1~'VlEJ11"11~1flf1l1fJl~1'1..nCU
d

'J 305 i1fl'el'U'Vl2)

..i I

" P q pq .,
"" p q pq<JJ11i'l ~l1Yi

81 84 .16 .13 96 . .44 .56 .25

82 . .82 .18 .15 97 49 51 .2~)

83. .19 .21 .16 98 . .74 .26 .19

84 . .51 .49 25 99. 59 .41 24

85 . .79 .21 .16 100. .74 .26 19

86 . .23 .77 18 101. .61 .39 .24

87 . .51 .49 .25 102. 67 .33 22

88. 46 .54 25 103 59 .41 .24

no .74 . .26 .19 104. .56 .44 .25!...,.J,

90 .49 .51 .25 105. 77 23 18

91. 79 .21 .16 106. 72 .28 .20

92 . .77 .23 .18 107. .77 .23 18

93 . .77 .23 18 108. 72 28 20

94 82 .18 .15 109. .44 .56 .25

95 . .67 .33 .22 110. .74 26 .19
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'J 305

9,)f1~l'l~ fit ~[I_l:~]
" n-I S

S2 Nl:X2 -(L:XY
N(N - 1)

30(99235) - (2898073)
870

2977050 - 2898073=
870

78977= --
870

2 9078S =

= l~.!l2.Il- 20.19 J~
109 90.78

= 0.79
. .J _,Ji 1_

~1~'J1~L'YItI~"ll'el~ LL1JiJ'YI~~'el1J'U1J1J'ULVnn1J 0.79
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m1~ ~r11'l:;""Pllh:~~,.r1.~~:"tl~ ~m1~ 11'l~f1J'El'Elnif'El~'El1J-rl'le-J~~~~Y1iY1'l~m1(1t1~
1-' I I .

1"ll'l?YltJ1f'!'!'l~r;j§? 305 iw1Dtl~~n~1!Y\ 3 (r;j'tlUYI1) ~'lU,)'U 80 if'tl

iI'W'N;! 8 1.1.~(PI~fl'l1~ LPl1')::,.H'a~'a1Jl;rm'(P11.J1::~'lI"1LL~::"tl~~ n11~~'D,)~YltJ1f'!'!')~r;jf'J 305

.ffwfimJ~n~iJ~ 3 ((J]'flU~ 1)

""1Jllll 13 1J~~EJ1f11A

1. ~'Ju1J1:n'aU~'El~'El'ln'l~

1.1 ~~1J~,)'Ulh:n'a1J'1J'tl~mmf3l•

1,3,5,8

~~~f11j~

Pl'd,)~L1f'l

2.4,6

.
m1~'l

11J1-H

7,9 9

u.~:::~UU~U'l\ltJ1:::m~'a\l

u11mmf'i'l#i'

2 ~:wu~"1I'a\lmn'lf3l 10,13,15, 11,12,14, 11

j<1'J'l:W~\li'h~1 n'U4i'ln~')t~n

le;

2.3 fl1tJPl'J'l:w~:w~'Uf1:::'\.·d'l~Pl,)'l:W•
~~n1Jj<1'd'l:W~'U'El'ln'lf3l1~••

2.4 ~ttJ~ftn m5'~~'l\lU,)1'aijLr;j'af

"tl~'El:W~~n'l1<U'lltJ1-num j;)

1J5':::~'l1'U~l~

2.5 'a;1J,)tlfl'J'l:W~:W'ltJ'D'a\l~'lI1i'a111 24,25.28
~'" !.' ~ tV Jr
'l.H~ !l'ln'lf'l'El:wm PlTl:W"llU
~~. ~ w~:W\l~'ruLL~:::j<1')'l:W"Jl'W~:WYf'{lif

21

19

26,27 5



,
~1~1'lYi8 (~'ill

3. ~~ ..
3. 'j 'ilfiiJ'ltJn'l~bn(;\~~Yi~'il~i~~'j'1J.

,d '"32 m'Wbb~'W'Vlmn'lMbb~~~YH"\'YI'l~

~~:~~~~~~'l~n~~'ln1M1~

" Go' q Q I cJ.q

'~1rlrbl~~'ffli1l'WtJ~f,)Vlm ~fJ'll'J 191

U~~~1~U1"~'il~~~~~lU~'lU

435

34,35,36,

37,38,39

40,41,42

43.46

29,30,31

44 ,45 47

9

3

5

,
112 ~~1JbnmntJn~nn~i1h~1~~~

•.cJ , , o,d I
~1~'Vl~'J eJ~jWe:lf11n'iJ~tJ UUiJ ~N

i'lJllYimfl1f'\l~'

48 49,50,51 4
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'{~~ ~ fl ~~~

1"111~' 1"111~..n;h cm~1..n "1~"
r9'J1~~1 1"'1 11l1~

1J'Vl~ 14 t~n...P1'HPI'l')U.~:::'i),)fl'lfll

., eo ••• ;., <OJ '1 .-
1~1lID'tl~..,,'l'-J'il:;~"1J'l~

1 1 'EJ~LY)tlFl'J'l~~~'ltl'!Jtl~~'l~'EJ1tJ53,54,55, 52.56.61 "u

.¥ r r1.2 ~('I,nnfil@l1':JLiPl~1:;~LL~:;@l'l':J~n~

~'JtI~1LtJ~h'l~

••• r
~::;lJU~~t1:;~'l('Hrl~'l:;'W,)-:J\.l'iln

(fj'l':l Lfl"'l:;,x':l~lU1;r

, ,
41 ••. ~ I\tU L~'tl':l'l\J':J!;1qYl,.:;tI:;j;j'l-J 1

nO',",;;
I ~6 -.L11

33 ~nh~~nm~Vi'l-:J'l\.l'Jl'il"f1~'il"•
lVl,.Yl,.,.V'\ull ,.:;I.fIYl,xn L~LL~~

57,58.64

65.67,70

7'2

78

40

59,60

68.69

76,77

74,75

33

71

7

5

5

4

3

so
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c:. e'. f:' .0. ••••• ,., •••• ., d d

fl11':l~f11'i:~,~1J~:;~~f1~~~:Yi~ j;1mnJ ~1~11J'tl'tln'll'tlfl'tliJ"J~tJ~~~~VlfiVl1\lfl11mJ'u.

~"Il1~Yimf'1'i~l>lff1"'If1I"i'l~':lfU'J 305 .a\~Dtl~~n~ll~ 3 (ttl'tl~~2) ~'i'U(m 30 i'tl

lPI'1'i'N~ 8 (lPi€l) l~~~,:m11~ lf3\n::~cii'tl~'tl1J(Pll1.J,~tJ~::~""'~~fl::Yiq ~ nj~~~'tl1~VlEJ'l1'l\1~(Plf1l1f1

~1'U1CU'J 305 .ff'\.UJflU~~n~ll~ 3 (f;1'tlU~2)

.•...•.
tUJ'U it "lI'a~'i1'1tl '1fil

'MtJ ~~!J,)n1JM1~"ntllLtlULLfl:::
;

~'i~ 1 nU~1nt!'JL~nl~
n'l'i~AR~'lUAU'i1'ln'lfil

•..
R~'1U~Ull'i'Wlnn1fil

. .:- ..(
- ~'U.J1jCl"11'l.l')nJ~1f1')1~"1l'l.l~1.JYlUt

f1,;)16J~'WijJ1J'nn~
'U

'llfJ'l~L~'ll~

"''i1~'''i!-1';h;~t!n i'i1-1t\'1~\'1~~pfU
'"'

'tJfiiJ'itlf1'J'i~·m.j'ltl~'tJ\l Pi'i~'tJ1tJii1iJ1

, ,
,~ ••. CIA q

Yil?lfl'tJ~ ~Lfl:;~11JLnmmJ r..JflYlLf1c<1,
...i",

~1 n n1~'l?1n flj::;Vl1J'1J£l-:i lL~"Vlt:..l'.J'1J£l~

81

""I~~m'j~

!4'Jl~L~h n11Ul

90

82,87,88,

89,91.92,

93.107,

108

83,84,85,

86.106

94

9~\96.97

98

')
L

9

5

3
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..
~'l/~~nn~

r.v~1J~::~-:J..r ~'Jld ,., .
f"l'jl~L"ll1 m'-Ul ~')~, ~

?i'J")4-J~") 1"l ltll~
fl'l'iFh-U'UUW1A'1'l2J !I'l'1t~nit

- ~14-Jl1n~IU'Jtu~I~'Jl~~11t~n~ 99,100, 4

1"lPl 102,104

~lu~tuv.lnl-:J~~~~I~~~-:Jn~~~ 101,103, 4

l'Yl'lYl'l'lPl ul#1 109,110

14';nfl'l'i1'i'l~'lu"il'fl-1ni'fl~tlI'ill'i'iflfU

t1';~t.n",rnLlUU'N

'Vl(;f~'tl-:JLL~::flnlv.~nf11s·Yn~IU 105•
"JJ~-J nii~~ L'VlS''Vl''''f\'l.hJ''::;U''l'Vl~n LV.

LL~~ 1ft
S''j~ l 25 30
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Lb1J 1J 'VI Ul ~ 'el1J 'J Ul eJ ~ ~ 3-Jt'j'VI fi'J ttr1'J VI t11 flf1 ft (Wi
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(91If) 'lJ Vi 1
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~,,1~Yil bI"11~h'J~i-JltJ lEI !1l'f)tJ~"1k(m:;:tFI1~~,)l?I'fl1J1~!1lNnUb~"jJif'fllL~:;~';Jl~'Eln~
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I
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d II

'lJ~~tJ1n1i"l"'~'")~rl'l'tl:; ~~

f1 'iJ'lf11f'l~~~"''tll~fl!)~m.h:mJ,)1J,)'1

~. 'tl1fl1f'l~fl~i1Jl~n~~~~1~Ufl~~lnUfl

rJ. 'el1rnfl'l~ii'el~5''a1J1~fll~~1 ~~1f15':;i1J~'Wl:;~~~UltJ 1.000 nl~~I?15'

"jj tJf1J~ru"'1J~"lJ'el~l~n

rJ. U'el'ln'U'ti't..l/flntJ~1flf'l~Jll~'U'elflL~fl
,., t,

'I. "lJ'tl"ll u.~:;P'l qfllJ1'tl'l

3 f'l~~1J~?'tJ1n1f'lVI ~fl~ul.nIl~'t!if'ellt11
"

•.. '" ..
..:I. N~~~lPinL'elfl"lJ

4. 'lJ~~tJ1fl1I"l"lb~';n1~.)1?1 ~:'1nI11~·I..I'anl~nbJ1~t;ln~'l~1cJoiJ~'Ut~n 1~'ath'l1~

fl. ~11~~'atJ'el~1'U1J?'~tJ1n1~

~. ~11~~~~'el'Ufl~'lJltJ~'lJ~~tJln1i"l

P'l -n11~ln~m~~nhiJu.~:;~~"ltJ
......

oil. f'!f)r;l't!'iYlfl"lJ'E)" ,

'" • .1'"n. 'IH'el-n'D

ddd

'I 'DYi'D

6. ~11'"i!L'ely.JiDb~'t!~1tJDffitJ1n1Jf'l~'5fl[;j?,'")'bL'Ei ~~[;j"'l:;bnt11~~1(91

.., .., '"
n ~~WFiflm 'VI'U'fl

"jj fJ~'tl5-'W~lllf1ni91'J:,:;11h~TJ~mtJ1n'lJl'ell'D'U
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7. f1'liln'l'ilLtJ l'llW-lln'"l:;~nt1I e.Jftm':;·mJ IJitJ~'11l"?)

n. f)17'~"l~nJ~~hJl(;l'!J'fJ~i'l~rntl~'4mr

I Q oJ f(~.n'l~~~~~al~~~~,a~~~~
'l. fl'!~~~1~f3I1i'ljj~~lui'l'lf)1tl~'4'l:ttJ

, ,
•• """" "" 'I <lI ~ 'I8 n'l~~~~1n~~~'U1J'ln'l~~1J~1J.~

n. 'fJ'fJn;~"lU

'!J. rl1f'1J'fJ'il.l(9l1Jtlfll'llf1

~. l'U.11Fl~~"l'U.

..
'1. mmtJ'W.

9. f)1~(;l~')'"l~1J'1J~11~1J'ln1f1\iJ~i.i.~:;'fJ~N;r1J'liJ~~1(9llih~1~~m~'fJ~•
n. PI';l1~~1JU

11. ltJ~'l

.:J. ~~

1o. n'l1~mn~~1J"i1l'fJ~tJ1ml"l~,jUm1~ntt1~~mn1J'fJ:;11
J'

fl. ~~1~~~1~'1J~~U'lfllf1\

., ~
'l. Qfl[?J'fj\JYJfl"lltl

11. £J'lfllV3llij'U.~~1~~rl1J'I'Qnn.;rtJ1~

;

12. 'e!'lil'1Fi~I1Hllu~\J1t?1

n fil~

"li. ~1~i.J~:;n"i)'1J

" .
-J llir;.Yil~~~'lt.i
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3n. 1.1 kg/m

'iI. 1.2 kglm3

1"1. 1.3 kgim3

3-:l. 1.4 kglm

14 jPj'J '1~'Vt'U'IU'll't..1"1l~~'fl'lmP'i~~::tK1J"~ n~')~::tK1J~'l'Vl::L~~'U1'l.h1~tI 1 ~::il~tlTV~ ~~h:ll~

n. L~~~'U'WLLU'U~'U

..: J', ••
\I. L"'UJ"ll'U~tl1\111~L11

15. "'1'"J1~-ltK'U'1l~-:l'tl1mP'\luYl1\l~V1utJlJ~Y1mr4tJn~'1'tJ:17'

n. fllfJ'IlJn~'fl'In1Pi

"ll. fll~1lJi'U"ll'tJ\llJ~~'tJ1n1P'i

Fl. 1013.25 ijfl~1.J1f
., t-

'I. ~fWI'tl\lYJn"ll'tl

17. ~1'fl~~~fllfJ'I~n~tK'U"Il~~'fl'ln1~~~;'flt~

n. L!1LnrnLlnt:lf

~. ~'UL'U'tJmL{Jlt:lf

18. 1J1ffiiJL{;j'tlf~;jml'tl.:j~f\Jf\J1fl1fll~'tli'tll~

n. 1J1~'tJiJLf?i'ilfLL1J1Jlh'tJYI
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I $I •••• I

1J'-~m n1f'1yb':;~1J'W1Yl:;L~~:;~UU1111fj1'U~1fjm"YliJ ~i.l~1fj 111'U1JU1~111

~~i.l?':;'-l1fULYi11!Pt

n. 1.5 m

~. 1m

fil.9m

.:1.10 m

20. 1J11t)iJLr;)t)f~1;]')I1ljl)'J1~~"111L1fjn~1t):;1,-

fl 1J1~!Jfl~1Yl

"lI. 1J1S''€JiJLr;)!JfLL1J1Ji.l~'Vl

I
Qj .d •.• ~ I ••••

n. YlFl'J1~~"Ll1lfj'Jn'UFl'J1'-lI1l'Ummf'l.,:;LLr;)nr;)'Nn'U

~. ~Fl'j1~\1vL~lJ'jn'U Fl')1'-l~U!J1mf'1":;L'Vi1n'U

fil. ~WJ'11J~'lLYhn'Umn'1f1\~:;ilFlt;l'11J~U'WFl'l~.
d I ••••••••

". YlJJl'J11J"'lr;)'Nn'UM'1~l'lUt)1mf'l~:;LYl1n'U

22. fil,)'11J~\~"lI!Jv!J'1mfl\~:;~~I~v1 ij~~~(;1?"'l1!Jv1J~Yl~!Jfil,)'1'-l~ L~lJ~'U~~[;l?,

n. 10 ~r;)'1

~. 11 UJ11l1

..::. 15 UJr;)S'

23. n1'1lt'fll'1luii1J1:;lfj"JlU'f)~1v11ui'fllJ'1mr

fl. ~~n~'Uf~~~lJ1""1fl'Uf)f1t~f1

"lI. n1'1fil~'U1filulu'€J1n'1f1\

Fl. vi'fl~~t~m~'€J1J'€Jvn'Uf'l~~~1mLN,......
~. '!J'fl n LL~:;f'1Q,f)[;lf)v
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"f!. 1fl~')N1!l1l') 1U'tJ'l mfl'1

,.. I l

~. ltrull\~).J~'JL'Utl'1n11"l
,

..,j..,j -
~. !l1f)')fIlYl)J~N~1J~

" I

25. )J'J~~~~1~1l1~~wu~wU~~Ul)J1~1~~~~L~

"
fl. ~'J1)J~'U1uu'U~~~1~ul1'U~1fl11"l

"1. 1fl)J')~~!l~l!l1l')l'U!l,)fl,)fl'1
J' d •.

19.Y~'UVI"!I~~l!lUl'l'U~')mfll

j' ••

'I. '1l~fl u.~~'1lQfl~~'1

26. tl')!l'l mPijj~N~1J~"~;UU~';l !l'l f)')fII.,~f1J1!l~')1~LtlU!lEi'l'!1~

fl. ~'lJl~)J1f1

'1l.11J 1~).J1 n
19.f1J1~~')nn~'lLit~ 2 LYl'l

.:l. f1Jb.ilIi'L~~

27. mfl1I"\~).J~~U~IJl'l~1Lil'U~Ul'!11
..,j J(

fl. )Jfl'Jl)J"1l'l.~'lf1

J'
~. il19~1).J"1lU'lhUfl~1'!

..,j J( ••
'I. )Jfi'l'J1)J"1l'UU!l~).J'ln

J':r. I'd •• 'l28. 19'J1)J"1l'U.,).J1J~N19!l'll!l~
" •.

fl. ).J'J~1~~I/U1).J1N~~~~'1L~~1'l
" •.

"II.).J'J~"II!l~1!lu')/trr.w'l~~!l~U')

19.)J~~"!I~~1~~1/Ul).J1~1'll~~~'lfl1fl1
•. "

'I. ).J':l~~~'l1~U1/~tu~1JiJ'll~'l1'f)U1

29 !l1fl'l Piu1!l1~f'lJFl'J'))J~U"~"IIU1~!ffrn;I'lL~Ln~~~'l~
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30, "lIN:;:Y\iJ~'ln'1f'l~?U~11\l~~t1~\l;'U~'l n'lf'l1J~L?N;h\lL~t1".,:;:dju~U'l\l11

,
\I, ~~tJ~,)~\lflrj'lL~~

31, ~~~:;:i':J1ll1~IP,mh:J1~
,

oJ V I Q •

n, 'Yi~"1nl"l':l1~nt11mn1rl~"L"JJ1~1J1L':lNI"l':l1~nt'l'Enmrl(;l1
,

"Jl,~ ~~1flfOl'",l'llJnl9imn')~~11.~1~1J~'L'"JNFl?I~fl~~')m~~..:J
, ,

~, ~1P1~'lnM'lMllPimfl1~r;i1L~I~1J1LI)fWIO\':l'l~nIPimfl1~CPi'l

\l, ~ 11l"1nl"l"J1~nl1l'lnmf'l~"Lih~1J1L?NI"l"Jl~n"'~1mrl~\l

32, 1'ULLr.J'J~~1n1~H LL~:;:L "'~1tJf1\l~\llVi~1~~I~1J

,
dI , Q di,

,!!,H "'~1t1(l'lW.J~~1"l"J1~nl1l~1mf'l(;l1L "'~ltJ(l.:J",tJ~~I"l,)l~fl~mn'lf'l~\l

i"l, H "'lntJ(i ..r~tti~~Fl')')~nVi~,)fl1~1Jl'\.m~1\l

L"'~'ltJ~\l"'~~~Fl'Jl~nlPi~')n'lf'lU'lUn~1\l

.of •
L "'~1t1(l\l",t1!J~Fl?1~n19i'ti1fl1f'lL1J')1J1\l

33, ~1fOl':l'l~nlPi£l1fl1fl\lU2 1J1L'JN ill'\'YI~LLt;lnr;i1\ln-"~;.nn"'l:;:Lr.l9i~~"tln(;jliP1

n, ~~u1:;:411Jilll11"lr;i1\l1'!!'rNt~n

"lI, ~~l.Jn~~YI:;:L~

1'\, ~~'Yi1t!

\l, ~~u1:;:41h.ru

34, 'Yi1~l-LJ'B1?L1J..:Jn~~LI.~:;:~"'1~~Ylffi'lL~tJ~tJnrj1~:;:1~
n, 'Yi'lt!l"IlLI'\~U

"lI, rn~1~~u
1"1.'Yi1~YI~f'\.l11~
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3::', Y11t!"'1j.p,),~~~¥'tI~"l4:;dl~1J~~':Itu1'1
n. ~~"'~1'J~~M"'l~~30' LWU'aD-:!30'1~

'IJ

,
'I. ~;:~~1'J~~~~!9IYi47" L'j,~U'aD'l47" 1~

'IJ

36. ;)'f)1(;1dj~;'il'~lq~~n (;11'UJJ~1~~'Vl~U,tJonYJn'Vl1.:lt'!:;rrU'f)'f)m'f).:jtJ~:;~'Vlr'\~~tJu'U~

n. Yntll~r:J~, ,
" .,

'jJ 'rnt{ \"Il~~'tl'tJ,

~. '¥'i1qLe:J'f)1L~U

'I Y1'lUl"llt~~'tJ,,
37 Yi1~1"Il'tJ,~'aw:Jr1,;)1~~~'J~~wi11!91

n. 63- 118 nt~lJ-Jm/.fi'("/L:.J.:j
,

"lJ 61 - 119 nl~IJ-J~~/i':lbJ'l
,

f"l. 65 - 110 fi1~UJt'!~/i'J1~N

.J 67 - 130 nt~IJ-J~~/4'"J~.:j

38. Y11tl1li1r:JWJi"l'"JI:.J~1'"J~).lmh'l~'m'i11lJl, ,
,

1'1.~J11'1n~1 118 m:~UJ(>1~/-F';lbJ'l
~. 'W~lnr;i1 115 nL~IJ-J(il~/4'"Jt).l.:l

r'l. bJ~n~ 110 nt~IJ-J~1/i'J1~'l

'1.63 - 118 100 ii1flUJl'1~/i';)~'1

39. r>1':l1~~~'"Jll'f).:t~~YnEi'r(;1(U ~1~1

n. '~1'il1J'tJ,'iln

, - ..
'jJ. ~1'l~ln'(1t~'tJ,tJfwn'l 110 1J-j!>11

'l. 1'El1J'tJ,'tIn~11I

40. Lr'i~'ljj'ai ~Ylfl\'Vl1'lfl~~tln11'a:;1~
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- ..
\l. jJ'l'j''f1~L~'f)'j'

42 Ll";~'e),li'j'eJ~l.n-rIPI'V1fll'V11\lU~::1"l~1;JL~~~~~'f1if'eil@l

43 'f)~UU~~'V1mF1'f1'f)::1'j', ,

n ~"ll1~~1~'"JEJ~'f1~'j'1'J"il'f)'l1J'j'nnn1fll~~'V11'ln'lEJ.n1~Ll~:Ll"till"t'J1~~2-l~'Ufi

, •... J' "" e:. cld4:lt.

~::;~'j1\l1J~~mm flln1JWWLZm 2-l~1~6-I'V1nL~:~\l~"D'j[F1,

~ ?"lll~~'1 /;';lm~\l'j''l'J~'f)'l~2-l Y'41~ LL~:;~ru'!-UJn~'f)'l'f)1n'1f'\

"'I ~'ll1~~1~i'"Jml'f)\l'j'1~"Jl'ei'lFl'j1~mflfl'U~2-lYflt.j ~n.;"vT.i'Jij'll'f)~mn1fll~1LLfl::;

, ,
44 ~••..htJ'lI'Uvh11'j..rchYiYitl1n~cl'e)1f11fll~'f)if'f)"lIP,

..
\l m':;y]'j''j\l Ln~~ 'j'u.~:~~mn.l

4f, fl'l'j''Y'1~'lnmr'f)1fl'li"\L~tJ'jii!l'lnjJ~\l1~

d.
f1.~~'lYi'f)ln1fll'V1~1~1

"ll n1'j'~ntr1!l1f11r'1"lln.l::;1ff1"lln.l::;~11\l
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..
n n1~Al~~~1U~~1~~~1n1~'~~~~~1~1n1~~~~~~~~lnDn1~~1~~~fi~~~~1~

""

~I~nil~'Ul'U'll'J~l'J~'l-lfi~WW1

"lJ n1~~;1U1m'tn1')~mm~th~",ih\hhfj'lJ~':l~1~I,nu1.-r'lJ
~ ~ ~

f) m~Yi'l'lJ1U~11'1':l~~1nll"\ 'llhn NU'llL~~tJ1~1NV,'l~'Uj;j~~~IYI.:jtlt~u1ojHit)~~

,
48 ni~H~~U'WU.~~'l'i;'llf11Y\~'W.yht)ifl'lf'liJ'i;'lll~vHJ1~'i"J1n~~ 1111,

"!I. fll~~i1l~l,\;\f1~~~

fl ni~l"1~'Wii"1~'ll'U.ci'l

, ,
Q. t 1.'t.l4~d .•."!~.d:,ij,J1)

49 f11~·tl~'U1A~ f1l;'i(IF1~Tl~n~~~ llfl;:n'l~'LJJ'n1~m.., 1n'a l"'lflIM~.:tYlLlJ'UYfl:fjilt'a"JI'aLWi

n n1"llmf1J'fJ~'fJ'W'f)n1'1l~

'!I. n1'1l~~il;nl'0l1.J

jilt fl:;'a'iJ.:l1'iJ~1
,~I. d

\J l"1";l1~~'El'W~1'W':l'W~'W'I

~~o.Li41~~rJ'€l~~ ll~~~U~~u~t111l1'Wm~"Y~mMru~lnlf'l~t)iJt) 1(91
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n f~1J'1~

"il ~~1 ~i11~~.:J!.l'JWI~tl4.J

~. tl~~"!l1"11'UYJnrn~
~j.lr.:.'l ~ j.o" d •.•.. tI!i-'l

52 4.Jii~Ej L@'I M ~1Pi"'l1 nFl1rl'llfl~l~'UFl'Yi LnEJ'j n'lJ LVI".,'J 19Iq'lJ'U'Vl'el'lY'il

fl. l~ir'el~~~~mn1J~'el\lYl'fl'I'Yh........
'!J l';hl~m~LnVl\~1~'UU1~\l

~. ~~·'lh~~'el'l~~n1~lFil.:J1

f>'1. nfl'el'l~'el'l'Vl'Nm~

'i n~il'ltYl7''Vl~MU

54. 1 tlu.~'l~'el'el:1~
n 1:;;tJ:;Yl1'l~LYi'1n1Jfl')~L~'UYl'1'l'll~NLL~'l1 11
~. ~::Ej:;Yl'1.:J~~vi1n'lJ~'1'U'j'U1''UL'U1 tJfDlfUn'lJf"'I'J14.JL~"JLL~'::

"

,
~.6 m bb~n;tl~~n'iJ'lJl1J~r;i!J~\l1(11,j'1\l



57 ';J'6ll1i'V1b.n-ri~~'lJ"i"lJ'tl'll'l1'Jqn';
,

n (9),!':lv:iJ~L~'1~?1'11tJ~?~'tl'l

"J wl')~ih~~.:l~::~'1.J~:;Ej'iJ~'el~'a.:J~~U1'UYI'a'l~1

, ,
Gti.; I •••••

'I. ~11':lYlM~~'l~':l1'1'U'J'l'l'U'!

-i..,J _ IY

"j) 9\1':lYl~~'l'l'l'l1Ufl':l'l~~'a'\.m~'l

fl. i11'J~bJil~~'lfl,)1~~'el'\.m'l'l~UJill~~.:l~~1.:l1-U{;j''JL'el.:l

59 L~~1~~~'1111l~~1~'!~ihm~.:j'1'lnt111'J~n';n~~l'lJ'a~~'l'l'a~1L')'l'l'l

n. i1')')qm;'el~ln'l'l~')nt~f1~,)f1

"lJ. LL;:q\JL~UYn\ltJTU'lJ~~cnmV'l~L~:::Ln~m~i.~m\.'

; ,
#' ••• .,J G

'I. !Pi')')LfOl~1~~LF\'l'l'a'UYI~~'j

61. O1LL~nOJl~t~m7''l'a~~'el~'el1i11

n. n1L~~n;tlln'U~'el!J

"lJ. fl'l~~~n~LL~mL"'l'l'l~'l'lu1~t1J

Q:d !J dI

\J. n1~l~n'ilYl1..;j"ll1'll~'tln

62. ~"!l1~~n~1 L~mnu ~!(N 11l,)':lLL'l'l~ir;] '11'UYi'il\l~1~'aif'a1(9\

n ~~~n~
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63, V:n~Yimi"lI~(i1fl~·hu,unn1u,~n;'tl't)m,j1.4,j,~UlY\1",,j''l~

fl, fl'llL~f1:nfl~l.j'~nu~'e)~ fiU~'e)~fll'U LL~~1.~vJi'N

"ll ll1~~~n~Y\'N.jj"'::l~~fln'U~mJ Uru~1':: u,~::'t)~twnu" ..•
•• r.l" SJ dl Qj 1SJ.1'

~,n'llLfln'llu,'t)ulfJ111JJf;lY\1"'ll'l"L~'e)fl n~~1 u.~~1t1.J1'l"

-J, n'lLL~flonm,JnL'"l~L~u1~C\JY\'N;h~Ltl't)fl nfl~~ Llfl~U<t1Ji'N

n C9l1(Hl"I11~t.'I1l'NL~n1~tfl'"l1tl~ffijJfII~"tl1~fJ1U

~, flfll.l"ilfJ~LL~~LL~;;6n':lLrl?''l~';''jjUI~L~fl~lfl'''l~?,'e)jJ~':l-J!nYI~tJ,

Ii'l,n~4-J"ll't)'::fl::'flfl.::l~~l"lltJ'::u.~~~nnljJ1j;1~ltJ~lfl~W.1~fIIVl'ltJ

" C9l1?LfI'l11~t.'~Li1C9l~W1I~~~""Im'~1JU"1~~~u.li~~'Zn~~1U1J

..
.J, 1?()'JV1fl~lLfl::lPil~Y1fi

66, tfI11 LMI~,x?"U't)n~'t)f11I?'t)~l,

f1, (OJ'l':1'r5'''lF1'l?'LV''l~~'l'J~L~\!~

'lJ,1Pi1'J~~~~lJ~LLfl::IPl'l'".1LU1J~1.4
•• n

f"1,fIIl1 L~11LL~~fII'l1i1~LI1l

- ...
"ll ~'l':l""~-"~lJ~

A, WII'".16'l1i'l1~

t""..l...,J f\., <j' .JJ ••• ~

6£1, (9'1'".) Lf111:::-.,y\jJ"jj\n~ L"H']Jfl'J'l~~n~1fJ"!J'EJ~~

n 1i';'l'J'}'Hl~~Wl'Jl~lf Wl'".1m1i!~lPi'l'JL'Wtl"'l1.4, " "
'!' (" •..•• I

"ll ~1?P'jm'C9l'l':lL~'l1~'l':l~L1'W~~1':lL'WjJ~'W
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69 ~1'J~fl11:;"'~L11~1~n1m..J'il'lL~iJ,1~~hu(;11L1J~I~'tlifuLL1i

f1 !9!I?ytfi ~(l?Pjflf V'I'1()'f\jp;j1~V'I'1'jYl~~~V'I'1'j~~'1f

fl. ~'1'J'rJ'lfll'J'~1'J)1~LI11 ~1')LU11~u~1')L~lf ~1r'n'l~
•..•.•. r •.• .-t

'I. ~1?L~'1~V\'1'j~L~'U~fl'1?Y'iDf;)'1?Plfl~V'I'1'jY;~'H~1J(9)

.,'" •...1."\ 'l1"'!K t ""I •• '170. 'UfVJYlEJlpt'1~i'l~'YlL1J'UC\l~'llfl'('lu\l 'Yl~'Vl7'~r'l'l.H'U~flll~Flfl'il~M

n. lml'lln \1'J~'U

.. .,
-.l. ~'tl~U 1l1~[;l'U

71. f1~~Nt'Vl~Yl1~ptU~YI11~~'1U~"1~I~tJ1J'ttL~

n. nl;'ei\lLYl7'Yl~~r'll.hj7':;U1'Vlt1l:;~'ei'l..m~.:I

.:I. nl;'€I.:I t'Vl~'Vl~~ptl.hJ7':;U1'Vl'\.-rnl••m~'l

72. n~'f)'ltYl1Yl11ptu1l1:U'l'Vl"lm~'!J'tl-.lLL~'l~o§n"d"cu:;f)ti1'l11

~. ~~'U1l1:;f1'ei1J1W~1J~'tlu

fl. n~f)\1t'Vl1'Vl11P'1UlJ.1J1J~'!J'U'1~L~nJ~t1~'tl~~'tlu,i1m

73. n~'il'l tYl1'Vl~1rl\Ull~::Ul'Yl~:;~'il'Ul,UNil~n~cu:;'tlth:t11
n. 1iim::~m11
"lJ. 1';l~uiL~1
i"l. 1~l~U~UU

"

"74 .fl'1Y;"lJf)'lL~U~Lnfl~ul~'tlth-,h
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,:j Ltn,.\~"'l~~'!J~'llL~N~1n1~qll~,)~'j~ 1'iJtT~'!1ltvhl'ili

.- dl .f"" , ~iF:';. ~~t1::;Yi'I..:J'~'lm(;)~D~l~'W~"1lS't1m1'fj;:l~

,
7,'-1,.', r.-.J. - -.l .•... t,. i.o "'I

bmJ~\J"~'i;U.j'!J!1i~'\~Yln fil'j~'\Y)n'1J'EJ tJ n L':l'W'1J'ilL!91

n. Yn1~~lll~~"!I'W1'Wf,S'')~dh~1tJn'U
\I

"7" , •.. ' v •.. ,._
}PI "1W'\Y'! n'ilifJr,jf1Ufi::v(l'Wli..! m·~1;'l~f'I'lb'l.!J'i t,b~.:j

..:J \J;'J11y~~1'l,xJfl~jj'ilEJfIU~:+I'l n'1J~iflm~~il" .



Q...I g,.; et 0UUU~~~~U~~~~~~q~fin1AA1U~~
...l

(;l'ElU~ 2
CIt. _ 0' v olIQ.

'i1t!')"l11 fJ'Vlt.l1A1~91'i 'i\ll~')"'111fJ 305

L-;'t)-3 U~~t11nlP1 - L~n ... til'J-3611'Ju~::'t)'JnlFl1

«l1'U'J'ULL1J'U'VIA'i'f'tltJ 30 it) L'J~1 50 u1;i

... ""
1l1AL'itl'U'VI 1

~
f\~U 'U'UL"tJ 30 f\~U 'U'U

._-----~~----------------------------
if'el'{I~~'iJlJ'i),U'lJ:j~ 30 if'fJ 1·k.lm~'fJlJ 50 i.nY\ ~~~ll'14bbjJ'lJ'{!(7!~'iJ'lJb~'lJiJLi~'11tl'Ili1~b~Tln

..
,~'fjf1 n "li. 1"1. " ~~'m~'f)n'l";O)!~fi1Jli111~';mi"l1'fj'l""'-l'1tJ(Xi ~'fj1J1N1Wl:i':;~'1'i:tfi~!IJi'f)1Jl..:1m'l

••• I

6n'il ~n.:Jn1~{;l'tl'U
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5 . "I

"1l O.55xl0 N/m"
5

i4 019xl0 N/m2

5 •. )
\l O.76x10 N/m-

82 Y;~fW~.Qil 30· C 'B'lrnf'\iJ"vV~'1'6~ 140 g f('l"jJ(l~~'~'U'B'lrnfl1~~~')fJ')ul'B~'l210 glmJ

$,

~1':l1:J~u~hrvhlfi"lJiI'::'a1rn>l\ ~1j'U~Yl11~

n 60 0/0

"jJ 606 %

~1. 66.6 %

~ 766 %

~ , ..
n. 15 m1JtFI'tI'ZjmJ1P'\nlJ..jlY11

'"II 35 nf~[9j'tl~fl'lJ1f'1rlUJl1l~
"

..
\1'~ 15 b~t11~fi1'tl,j1'a~·t'U~ 47 f1f~j



n 25 O;~

,
~_ ' ~. do., & ~ d ~("', •..•

88 ~~~l"l'eJ1.JLI71'tl1m·Ww.\l'lJ'U~f,J,~1-rU'tl~Wl~d-iYi1'En),L!11:J 2 2 n l~IJJ(;11~\l'\..rlf1?'itJrn'U ru

~1 \\~l~'JVi~i!Jili"l'€!1JL(Oj'tlf1jU'tl~1U"JI fU~1'U

~ 340 ~~~lJJ(;111Jrt)Yi

l"l 4 f;O iJ 'i:1fllJ.J lTi?'1J?''tJ Yi

~. 560 il~~UJIPl~,j~'eiVl

39 lJ'UtJ'tl~~'tlml.JJ~~'tl\l1'U.,'m?rflL';tJ\l1IEJ'U'iEJn ?rfll"l~l~tiI'U'lJ11EJ'imI"\1t1i~!40~~~lJ.Jrn1
~.

1J?''EJVlt1'tl191vl'tlmLv;.:ji1~\lLYi11~

n 4,400 L~IPl~

=jj, 2.420 t;.Jtvld
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v

A 1JhJ11911(~jj"ll~) ~?~(n1'~)'d f?Hl,
A 7 336I

13 13 216
C 4 288

'" 100 mm.Hg11

13 660 nun. fIg

iPi 760 nun.Hg

" 860 mm.Hg
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, ,
di ~ 0) d Q. .., cV ~iJ

83 ~f'l1'rl'l1J'\.HnW1.NlJU~~~inU'tl ~ Vlll 1,760 U.JlY11':l~H'l':ll4-Jn~ !7IUlJUtJ'tl1mJi lrfl 610
i" ,,,

5j~~l~ ~7iJ~tiy! ~~~'tl~DU~loJUti~~-.J~1M~r.I'lJU1YI:;V~Wl11~
n 1,650 ~:.Jm
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iJUPl'Bfi'l nu n11 i'lfJUlJ\1lJ~nfJflt~f.l" ~i'l')Yl. 'll'B'lLN L~fJulu11'\Nn"\5''IlfJ'HlL'Bn'l~Yl'1"~n1t1

4'" W)~ ljHlJ cl'"

1um 1~~'1dh!~ :;~fJ~Y1lJif\fl'lHu",ifl'll1fJ 1l!n"11~"'U 1"u-.:; ur!l'lYlt'l1i!l~1~,t'l m1
~~ f '" ~ .t.. .. f ~ '" ~ ~.J ~ J'~~UlJUt'lt) ~ LLft:;LLUUYlt)t'lt)lll')l11r.JflT1lJ~Ylfi,)'ll'1,)YltJ1f'l,)flP1'llUlJflUlJMmnuYl 3 Yl'lU"':;

m~djun'15'5'Umul,)fl'1 ~UUfJl'1),J,jn~'!l£l"unL1fJuLLfl:::r.Jfln'1?~9fJ~11i'C!:::d'JU,j":::LU'lllJLLri,,'1U

~'lllnl,.~ul,j

~'l ~UUlJll ~ £l'j)~fI\,)'llJ~'ilF1n :;~91nyhu 1um 5'~'iflJ'llJlli1l!n~ nh''llIi'Yl(Jl1ifl'lLt'l1!l'l

;j~ lJl')lJ1UL')m LLfl::1')tJfl:: L~!JPI~l1n~n1t1LflU~lJln~~lJfi ~1'l~')~:; lliflll"l,) 1lJnttu1~'l nyhu
~

LLft:::'IlfJ'IlfJUpttulJ1tu L-an'1flU

(5''B'lf'\1flPlnllil15'u1,.qYlfllflU'J'l,{ tu 'BqfiUl1

1.h':;1Jl\.\n5'5'lJn1nl5':;~,)fl,)'Il11'll1~n1=tlfll'1fllJlf

~1'1l11'llI~n~1f'l'1fll1lf

lYlS' ~)032121-4 ~1l 3818

lV19~1~ ~)033567
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lJ'l-n1YlfJ'l~fJq1~"';fJfi111J'lfln'll

~'lUZ:lU'I~Yi~ ~'IUl~thmn~l1I
"

~~",1'@\UUi'r4111120

Lrl~~~')tJ U'ItJ~~t)'l~ 1'''IlL~UV1f')~pf un~n~'l~:: ~uunJ~lJ1~n~'I'II'a~~'l'll'l~'Il'l

~ n~'l PI'l~I1lf}JVT'l~V'!.J'lliuq1'llYitJfi1nnfl1'l'll Th~~vn~i'lp.J'luYiufi~tl~ "mmJhJULVlUUr.J~

~fJ ~V1tV1'l~n'lJL1uui)'!l11i'ltJ1PI'l~l'lf 'II!),nJm1uuiu,J'fiU}J~n1i1tJ~ 3 LO'itJH~l1\n'l1i'1tlU

iJitPi'ilf~flUn11~'ilUrn1}J~;j'ilPil'll'il~ ~~,,)i'l. 'll'iNl1~L1-mJ.l'J1M~ n11'llf.l1f.11'iln1~i'l1~~n1!t1

4'~wr{;1~1flJEf·

1Un11i1~1dju~:;;]f)~i'ltrt~fl~liiLf"Ii~~nf) 1'm1'~~U LIMJ"'i:;;(fl~i'ltrt~fl~1ii~t1ln1'

~'iluDUf1~ff1 LLft~LLUlJV1~~'illJ1'l1\r.Jft~1J~V1t1'1l1~i'lfJ'IrI'l~l'lfiU,rfitJ}JMm:ntJ~ 3 ~~U~~
mihi'Jun'l~~u mUL')'ll'l ~fJum1J,j n~'IJ'il~l1nLluu LLfl:;r..J'lln'l5'19u~1r1\9:;d']u,j5'::1u'ln1LLri~'IU

~'Il1n'l~~U't,j
4..J.,j •. ,~ ~ ""':3 1.1' ••
'N L1tJU}J'lLYit:l'll~Pi,)1}Jt:l11LFln::"'9'1 ni'l1U LUn'l1'il11C\J'IrnLVTUnrln~1 ~'IV1~ftt:l~L""t:l~

;j'i) lJ1'l}J~UL,,)~'lLL~:;ntJ~::L~tJl1\~t1n~n1!t'lL~U'il}J1Yi~'il)J~"'~~~'lllil:;1Ilful"I'11}JnlnJ1"'l nvl'lu
~

LL~:::'II'il1J'ilU'lnJ}J'ln..l l'iln'l~'U

(S''il~Pl1~lJ1n91~UfiS'~i'lfiL~;:b~'{ ru t:l~fitJ1l

iJ~:::D1un ~mn11iJ1::"h~1'l111'!l1~n1i1rl1~ rnf

~1'l11i)'!l1~n1!t1rl1~lJ1f

lvlS'r)032171--1 lfl'il 3818

tm~l~ ~I033CiR7
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~1~1~~1~n~~1~~f

~~11Yi[J1~[J~t 'II~[Jfi~~~1't~1~
~1tJ~tJl'l'Yj1Yl~ll1lf)thmn~1Yl

4'-3~1~UtiYl1i111120

17 ~~~1l1Pl~ 2538

L1fJ~ 'lJ'ElL1tJUl~rydjti~YlN"nJ1wl~tetl5'nJllPl1'El~n£J14'tJ

L~mJ I1nJfi'd Flt"V1Q~(h~l1[Jti~ti~~~)

~-1~~-1~111')!.1tFlNn1~Yi!.l1U~tifi ~lti')ti 1 ~tll

l~£J-1I1')!.1UltJf)"m9 1~l5'UYif,)-1pf un~ n~1~6n~ IJmrfi!.l~~nb'1

(1YiU'1~1~lJ1fl1~fufJttWl1ii~1~Ylu1imutf~t)~ "m ,luh.llJ L~£JlJr.lft~~~Yi'fYll~n1,Llmi1~1

1Yl!J'1f'11~lJ1f'1J'El-1un(luu.ffu,rfiu~~n1;1t1~3 t"ul~'M1'~'Elunu~t)fi'lnlJn1' i'l'ElUlJ1"\~~n'El

FlllltJ'l ~~,)Yl. lItJ-1h:n1vultitfllNn'lS''lJf.l1f.lttJm~Yi1-1~n1;14'-1~1~1i1fu!f'
'i' •••• .r..J l'~

!J11~u"INn11,)Yltl1U~llDYlllU1J~1I'mJU

n1,4'lPl~1:SYif.l1U~UtfL1t)~;;"nfl11 unMn1:nlA'';~~1lFl1t)"nt)~':;l~1J'1lJ1'J~
y. 11'r q .t" •..J. t1. •••••• 1'1},:- oJ l' ' oJ
'TJ'El1;jflLLfl:;lfl"1J~')1~L~U-']fJUL1JfJ'll1lU91nfJ191~[JYiu'tm:n,)Yl[J1U~U1iL'J-,]u~u,mfl') LLCJ1L~fJ

1}~~ ..,..J"" ::. •.• J' '" _'''' -- J( J( J(
lHFI 5''El''~'El'VI'"l ~ UU~Fl')'1W'I ~£J1Jfll~~ Lti fJ~1')'tl'1 LLU1u!)U Pl LL~:;i'lfJIYlf'ltit)-1f1U~rinLLf'l::

n5'::U')Un15'19V Yi1"~1'1111'll'1'1~"lFltnlFl11~fJ'ilFln::,x9'1 nVhtiLu.11ti::~YiN" nJ1~ Ihu
illfl1lliLfidt'll~i1 ~1~1P1n1'i'Ului:Juflt)f~ UlhhVl~'"I1 'nJ1lJl''J~~fJlJLL~:;1iif'l')'1~~~L~\JL~fJ

n'uu flJU~lFl1'El\ln'Eln1'14'tJ'llf)"i1n~m:t1~;1~')tJ R1~~lJ'1Ufl:;L~tJ"~U1L~~L~~i1n~m:t1

9::th1m..lIl')vlJltil'El"
I

~1'1111~1'1Wr\lluumjl\1~\I111"l~",::llHuf'l,)1~fJl~l"n ::,x•••l nvhu Li'lllfJ!h\l ~ ~~'IIf)
J

~t)u"'lrum nJ Lfln1i'ltiA'1t)

••. .t
'IlfJLLi'l1M1'I11).jtiU(lfl

ft,oI' /JJe~~
(U1!.lfi~~i'1{Li'lU1\1pf(U fl~fi!.l1i I

l.h::filun ~~~n'1nJ~::~1i'l'1'lJ'11~'1~nh'lf'1,)~lflf
~1~11~1~n~I~1~~f

L.,,1 ~,0321214 P1'El 3818

lY1Tfil~ 5033567
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480

fll~I~'I~n~I~I~~f
1J\-n1Y1U'llif.JqL"II't1fJfi~mlfi~l~

:1il1Jft1Jl.:J":i~ ~1L11m.hmn~~

4'~W)I1lUUYI11111120

17 W~~l1')fl)J 2538

l;'fJ~ 'lI'fJL1fJUL~C\JLilU~Yl~..'lfl n.q~~'n5'ru'HPI i'fJ..'ln'fJ~4'rJ

L1fJU ~,]')tJl'llfltJln~15'U Yl~fi'n~ 9U~1'1~n';

~~~ri..'l)J1t1f')tJlflNm1~Ylmuwufi 41U')U 1 ~~

L~'fJ~~hfJU1tJ~..'l~191'"llL1UYlf')..'lpf11n~n~",2tn~tI11,rfif.J)Jiin~1

(1fltJ 1P'l1'i1(J)§l1l1f1Jmpml';'Yil~YlU1UYfUfiL1tl~ 'nl1LmtJ1J L~tJ1Jt.Jfl~)J~YliYll~n11~f.JU1",
1Yl!J11'l1fl(J)f'IJ~,n1nl~UU.ffU,rfiU)J~nh'ltJ~ 3 L91Ul~'MI5'~~UiJ\Jl'lflffln1J nl5' t'I~UtJll)J~t1fl

f'll'll'iJ..'lflfl')Yl. "II'fJ.:Jh~~tJuluLflNn15'"IItJ1UL'fJn1flYl1.:J~n~1~~wr~111f)Ju'
n ••••• r..l .!'~

m'J ll"lN n11')YlmUVnJllYlLLum.n lPl')fJ'U

m 1",,,Yi1~Y1mUYiutf ~fl-1i{'Jnfll,) 11n~n~111i'{,,";1Lfl1fl'Jijfl~"':;L~1J1,)1J1'))J
l' 11'~ .• ~" .•. .-J _ r1 •••• .l'11'~ ~ l' • .oJ
'Ilfl ~~ LLA::ffl.Uf'\I)'l1JL"'U"lI'fJULU'fJ-1tJlW'i'ln£l'l9'l5'tJYlmm~'l,)YlfJ1UYiUtiL'J"lIUmmLtil) LUIILYi'fJ
'I" .i/ ••• .,J., ::.., "' ••. I~""" l' ~ ~L'"Lf"\5'~.:J)J'8Yl'IHlUU)J1'lI)1)Jf"\1'81Jf"\~)JLU~In'J'll1 LLUI)lJ:J UtI1 LL~:;flfl f\ I'l~fl.:JflU"'~nLLft::

m :;U')Unl5'1~rJ Y11..'lfl1'lJ1~'Il1'1~..'llFl~'lIflfl,)1)J'El'iLFl5'1::"'~1nvhu 1U~1U:;~YlN" flJ1lJij~1U

1.~flID.m'l~1f.1llM~~illJllijfiflfi\ 1~h11Pll1~11N1lJ11')~~'tJ1JLLfl::1\19'l')I)J;;tilL~UL~'iJ

n'l ~tJf1Jll t'HFl1fl..'ltl'iJm5'19U'lI'iJ..'lUn~nh'I~;1~')u~1"'~1J~IUfl:;L~Uf1\~U1L~)JL~)J\1n~nh'1

9::Ul ~m.J"'HJ Iil\m)~

~1 '1Il~'1'1 ",1'~L,jumh~~~rJ1"-1~:;lt1ffuPl,)1'J~'1L"11:;"'~1nyh'UL,j'U~Ul..'l~ ~..'l'llfl
~

'll~1J"flJ)J1 flJ tflfl1~1.JtlhtJ

" odl
'IJmL~Ii'I~(P1':lI)JU1J(1'EJ

'401'/~
('~1tJfi~tjY1fiL'i1;:J').:JpfN ~~fitJl11

11~:;fi1 un 5'5'l-Jn15'115':;91 ~1 '1Il~'!l1Mn~1 Pll~Iilf
~1'll'l~~IMn~1~1~~f

lYl'l 503;1714 l1itJ 3818
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~1'1~~I~n~I~I~~f

).JYll~Ylf.J1~u ~L'lJi1ufi5'ml fi5'l~

uilU~1J1.,'l~@l~ll1l~thmnll1l

4'.,'l\-\<)I1IUUYl1l111120

17 Y'I~~nlFl~ 2538

L1'il-l 'IJ£lL1£JULilC1JLUU~YlNPlnl1 lli1Y191HUI LFli£l-lij£l~9£J

~!JU Fjn..lY'lUUI1Ji~'~LWC1J

~-l~~-l3Jrlt1i,)!JLfINn111YlU1UYiUfl 91U')U 1 ~(;l

L~'il-l~,)!J Ul!J£l-1'il19 <)~L5'UYlf,)-1t4'Un~n~l\-\ftn~(JJ1,jfim..l~n~1

(~YltJ1f"\1~(JJfl1M1J~lf~1ihi1~YlfJ'1UYiUlfL1t)~ 'm m.J1!JULY1!JUr.J~~~~YltYl1~m1L~tJU1~1

1YlUl~I~l;jf'lJ£l-lUnL1!Ju,1ul1fi!J~~nh'ltJ~ 3 LUlUL;~Ml~~~Untifl\'ilf~ntln1~ ~'ilU~I~~n'il

Flt'1l'il-l~~'lYl. 'lJ'il.,'jLNLlfJ'uluLflNn15''lJ!J1!JL'ilnl~vn.,'j~nh'14'-1Yl<)@l1l1f).JU"
~ •••• .(.J .l'J

m).Jll"lNnl1'lYlUTUYi1JnYlLLUU).Jl~'lfJ"U
•..•••••• .(.J •.. , •.. ~ 'Ll' •..• .f ••• .J J!

n11"'1f1vn'JYl!J1UY'IUnL'tl~ t"J,m "'11 un M n1tl ~r1"'1l1\Yll Ll'11tl~).JtlYl"'l:;LII1J1'J1J1'J~
II 'l.l'l' •• .t II r.J_rt •••• l'111";' .J.l' ' ~

'!J £l1;jfl LL~~~(f"·UP\')I1JLYlU'll£lULU£l-3lJ1U91n£l1915'fJYlu~'n~I'JYlfJ1UYiUli~'J'1lUYlU-3LL~'JLLl/lLYi£l
'I" .J •• ..I •.. :::. M J ••. 1"" -- i' X X
Lm(·H£l.:J 1J~Yl(~@l UU).Jf'\'Jl W'11£lUPI ~UL\.aml'l~1 LLU'Ju{)UlJ1 LLa::~tlF\fll~~.:JrlUYlrinLLa~

n5'::U'lUnl5'14'!J vn-l~1'IJ11'll1'" ~-1LFlt'IJtlFl'J1U£llfLFl5'1:;,x91nvhu LU~1U:;~Yl~~Fjcu1lli1Ihu

~~ftrlM~~ItOJld~ 1~hh' l1\Y1~1,nn IJl'')~~£l tI LLn:;1i1fll,)1~flPIL\1UL~t)

n1 5'1Jfu1J t-3LFl1£l-l;J'iln1~~4'fJ''il-3Un~m~1~~~,)fJ ~1\-\~UnfJfl:;L~fJl1I~U1L~~L~1JUn~nh'1

9:;,11~!JutJhu (JJUL'il~

~1 'IJ1~'1l1'"\-\<)~LUU!lfh~~-1rJ1M"l:;1~f1JI"l,)I~'illfLI"l11:;,x"llnYh,mjU!l~I-1 ~ ~':)'lJfl
~

'lItluf'\nml ru Ltlnl~U~1fJ

....•
'lJmL~IMI"l')IUU1J(l'il

~d' /»C-L;
(U1fJfi~~Y1fiL~U').,'jV'fcu ~~fifJ')l

tl :r:;1i1Un5'~Un1~1J~~~I~'1'!111"JllMnt'tlf'1'1~t'If .
~1~1~~I~n~I~I~~f

lYl't !,03217H ~~ 3818

lm~l~ :m3~)67
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~1~11~1~nttl~1~~f

lJ~l~ Ylf.11i\u~L~ ~u fi~~}.nfi~I'll

~lu~ul.n~j;l ~ll.mnJlmn!fl

4',n-l1'CIlUUYl1l111120

17 'V'I~b'JllF1lJ 2538

d'il~ 'IJ'tlL~EJUI.;C\JI.,jU~YlS\·WlCUl~l~~15:CU11.F11£)~n'il~{EJ

~ ., J '"
I.S'EJUPjnl~'V'Ilfln 1.'tl'illJ'tltJUl5:~Q~

~~~,cl~mili,)EJ lPl'Nm5:1Yl!J1U'V'IUfi 91U')U 1 ~Ul

I.li'il~t1\'J!.JU1!.Jfl~'tlllllj 1'1I1.,.\.mf1~P{ un~nttll\~n~Pl5: lJ'fltnJMntt1

.•• J: '11'1( -1"'" .. .(.4 _rJ.'" x.J' "i"(')YltJ1Pll Ml~lI.lIllU'tl\tlJPl 1.-lY\1,)Yl!J1U'V'IUn1.1'il~ 'm Hm'tJU I.YltJUt.lfh'lJ~ YlfiYll~ n15:1.'J'!.JU,)'ll1

~YltJ1f'11~Plf'll'il~unl.1EJuiulJ'fi!.JlJMnttllJ~ 3 LCIlEJ1~1(1ln15:~t)unul"lflf~nu nl5: l'1!ltiPl1lJ~n!l

Plt'lJ£)~Ml1V1 'llfN IN ~tJululPlNn15:'llm!J l£)mflYll~~nb'l 4',m1'11l1l1flJJ'
~ •••• f..l 1'~

mlJ tAN m 5'')YlEJ'1UYiUnYlUUUlJl Cf/')!.JU

m 5:4'~l'vil1YltJ1\lYiUB~'il~ tif~n1l1'J un ~nb'11~~~vii LFli'f)~n'il ~9:;l.riU 5''JunlJ

-fffll;j~ LLft:;lMuW)1lJL t1U'1ltlUL~fl~ 1A't.l~1nfl 11llj15'cl"~illm11~YlU1ti'V'lu1fl~,TU1.-lU~LL~'1 LL~L~tl

1~LPl1'il~ ;j'il ~ 9111 JU;JPl11)JfI15''ilUPI~1JL~'il\-l1~'1l1 I.LU') U{ju'i LL~:; fl'il i1I PI~fl~ r'fu\-l~n LLi'l:;

n 'J :;u')um'J1~tJ Yll~~1'll11'Tlli ~~11"t1'llfH"1'"JllJ'illfl.r'l11::,x"'1 nYl1U1USl u:;~Yl'N"l cul ~ 1l1U

dhlJ-1,}1Lfir1tl~~1'Ij.11~1l1lJ~jUllifJnt'lfLf1'l HitU5:(;)~915'CUl ~ n9fl'ilU I.l.fi::;1i1Pl11lJA(;)I."'UI.~'il
• I '" _, & riI •• ., oJ ~ .,~ J: • '" "' •• .:. •• ., d

n15:u 1Uu t~I.I"l5:'il~lJ'ilnl5:19EJ'IJ'il-3Unf'\nb'1~UI>'11EJ1111mUnEJft:;l.tJu~'ilU 11.YU~I.(l1lJUnp\nb'1

9:;in Ls:uuili'JuPl\JI.£l~

fll"n0'll1'1 'W)'I1l{j\J£lth~~'I1~lM~:; 1tJlfuPI'lllJ£l\jlMl :;';'"llnyh\Jdj\J'El~l'11 ~ 9'11'll'il
~

'tl'tlUflnJ)J1 cu L'tln1m.J,~'1u

., "I
'tJ'tlLl'1'llil-1PI')llJUU tl!.JY /rtW;7

(ultJfi~tjYltf L~i:i'1~pf cu 'iltjfiEJ11

U5'::fil1Jn5:5"~nl nJ 5':;41fll-U11 '1l"l~n~11"l1~ lfI f
fll~1~~1~nb'1~1~~f

1'(1~~,03212H Ifi'il 3818

tm~"l'J ~,033567
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~1~1~~1Mntl1M1~~f

}J\\1~VImiiu ~1'll~Ufi~~lJ1fi ~'l'll

~1lJ~l1'l~l:i£PI~1Lf1tlthmnJj;1

r.r,mr)UluuYlt{111120

17 Y1~tlf11FllJ 2538

dtl~ 'IJIlL5-tJuLllcydJu~V1Nfl(Ill ~Yl~1 5'O.nlFl1tl~ntl~9U

Lhru "lrul'll1,)~11l'111U'1'1J

~~~~~~'1i1hu LFlNm~~YltJ1uY1wf~'1U,)U 1 ,~

L~tl~~')U U'1tJf)~m~ r)'lIL~UYlf')~pfun~ntl'1\\{in~LJm1fimJ~m~1

(1YltJ1rn ~lJlf) 1~~1Jmj~1ihi'1~YltJ1iJY1uth1tl~ "mm.f1tJ1JLYltJ1Jt.J~~~~YltYll~nl~L1tJlJ1-ni

1YlU1V'l1~lJlhtl~,rnl1ml~U1JfiUlJ~ntl1tJ~ 3 l~tJ1~~~m~~tlujjiJf"ltlf~n1J m~ ~tlUlJ1'1~~iJ'tl

f'1t1J'i:J~~~"lYl, 1J!l~b~L1tJu1uLfiNnl~1JtJltJttlm~Yl1~~ntli 9':m1'Plt{1f~£f·
~ " •.• .(..J .!' ~

m~ ll"1N m 1'JYlEJ1i.mUnYlLlum.n VI'JtJU
'" ••••.• .(..J "'. '" ~ 11:' "'. J ..,.J J!

m1, ~Yll'JYltJ'1i.,\Y1UDL1'fl'ltfl'ln~1'J i.mM ntl1 1'1"'i~Yl1lf'l1tl~~tlYl"'l:;Lf1m')1J1')~
" 't 1:' K q J'" ,.,J _ rt •.•••• ..t'1 " .,;. .J 11 • .f
'lltl1;j~ LL~:;ffl)'1Jfl')12.JL1,.1U'llIllJLlJtl'lI11U91nIl1915'tJV1lJ)'m~'l,)YlmUY1i.,\1iL')ilU1,.1U~LL\1')Ll(J]mIl

1" -.J •• "I., :;. .•• ..t •.•. 1 •••••..•• J! ., J(
VILAHl ~~tl Yl~~ UUlJPI')'1~fl1Il1J f'I~m UIl~n')'ll'1 UU')lJ !]lJl1l Ll~:;~tl @lPI\1£l~n1JVI~nLL~:;

n5'::1J')unl~:'j9'tJ Yl1~rl'1'IJ11"ll'1'1~-11P1f'IJtlFl'Jl~mjLfl5'1::,x"linv'nu1u3'1U:;~YlNFl0.J1 LJri 11l1U
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