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I. 

('U) 

ABSTRACT 

The project "Development of Thai hand made paper from sugar cane leaves for 

handicraft and package" aims to study the technique of making paper from sugar cane leaves, to 

make the prototype products made from the developed paper, and then transfer the technology to 

the selected groups. The study included 5 steps: (1) select the target group of 60 people from 

sugar cane fanners, community enterprise group, and general public in Lopburi province, (2) 

make the prototype products and present to public, (3) prepare the tools for transferring the 

technology, (4) transfer the developed technology, and (5) evaluation and statistical analysis 

including frequency, percentage, mean, and standard deviation. 

The general infonnation of the 60 trained people can be summarized as follows: 80.00 % 

is female, 26.67 % is 31-40 years old, and 40.00 % is sugar cane fanner. The objectives, content, 

activities, and training method were evaluated to be the best suitable. The structure of the course 

was found to be the most suitable. More over, the materials, training documents, and place were 

rated to be the most suitable to the best suitable. 
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~ QI Q Q,I flQ,I QI "'JJ Q r/

f11lf'l'f1El lU (l~'VH"lJ 'U 1~(ll'1il ill C)i1'l1l'1tlm l:lJU(l~ 'Ull 'il il ill C)i11'11!'Jf11l'W:IJ 'W(l 1I'1m!'J(l'l'U'U m~ mEl 'illf1. 
1'U~eJ!'Jl~m'h 1 uY11~ill'1tlt11en'l1l'1tlnll:IJU(l~'Un~tlill enUl~lil'Vl~l'l '1 'W'Ul1 m~1'11lHJ1f1 1'U~eJ!'J 

1'11'1c11'Uff~H'1'Uf11lTI:IJ'W1#l~ Y111Mml'1m!'J~TI:IJ'I4'1#liJi'l11:lJiI'11'il'U 1#l(l1I'1m!'J~~1!'J'l1:IJI'1HI'11:IJ 
OJ 

~ 

i'l11:IJl'1eJ'lf11l 

lrl eJ'lJ 1m ~ 1'11El 'il lf1 1 'U ~ tltl:JJ1'VlI'1(l eJ'l Y11 ~ill'1tl ill enU l~ If) 'Vl 'U II ~ tlill enlm ~ ~ill'1tlillen 
'I1l'1tlm l:IJ'W'U11 ~ill'1tlillen~'lf1~11iJfl11:lJ~1!'J'l11.IU(l~l'l1 :JJ1~~:IJ~ 'il~Ul 1U ~ilI'11~m~'Uf11l1~:lJ 

~ "" 
IItI 1 #l CJj' 'l eJ 1 'il ~ I'll ~ 'U tl 19f 'W 'l1 ~f1 'l1 ~ tl tl 191 'W I~~ :IJ ~ tl 1 U ~ 'l 'IT'U 'l1 'U 1 ~!'J 1 'U ri 1 'U i1 fI ill ~ vi'1 ~!'J iJ 

OJ 

'" _I" I ~ '" i i cldliJ ~ ~ 1iJ_1 'I
1I'1tlul~~'lfl'iJ~I~!'Jll'WlU(l:;;mtl'Vltll'1mlm 'Vlf1El~ ll(l~I'Vlfl 'U (l!'J'Vl bl'1'illf1f11lf'l'f1Ell'VlI'1(ltl'l bU~ 

• OJ OJ 

QJ _I t! ~QJ 

1.2 1V1Q1J~:;;tf.:JfI<tI{).:Jm~1i1U 

1.2.1 l~eJfff1Elll1(l~'WI'lJ'U1~ill'1tlillen'l1'U'I1l'1tlml:IJll(l~'Un 'iltlillcn#l1!'Jm~1'11El 'illf111J. 

1.2.2 I~ eJci 1!'J 'Vl eJ I'1m l :lJ1TI f1U ~ill'1 m~ mEl 'il lf1 1 'U ~ eJ!'J#l1t1iJ' eJll 'U'U 1 'Vl!'J II (l~ f11l Y11 

~ill'1 tlill en'U n 'iJtlill cnU(l ~ 'l1'U '111'1 tlm l:IJ 'iJlf1m~1'11El 1 'U ~ eJtlri'lf:IJ 'If'U 'lfl1 1 oj ~eJ!'J f1~:lJl ~1'l1 n'il 
q ~ q q 

'If:IJ'lf'U U(l~Ul~'lfl'lf'U,*11u~~'U1'il. 

" 1.3.1 'l1 ~f1~l'1lllf1 eJ'U l :lJUl~f1eJ'U#l1t1 1I'1tlUl~~ 'lflf11lllf1eJ'Ul:lJ lUeJ'l11~ll~ lTI~ll'a'U 
OJ • 

f11lllf1eJ'U l:lJ 11~'U f11lllf1eJ'U l:IJU(I~n'ilf1n:IJ f11l1I'1ll(l~f11lUl~liJ'U ~(lf11lllf1eJ'Ul:IJ 

1.3.2 f1ri:IJul~'lflmVifff1El11~t1 1#lllfl 'If:IJ'lf'U'lf111 oj~tltl 'W'lTml'U'U~'l1'Vlmf1'lf'U ll(l~. . 
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1.4 iiMwi! 'U.,HUVI1 'JJ1rl'~ -.1 fl1 '1 

1.4.1 fiTI1 'U~f1ri:U1 ~ TYllJ1tJ 
q 

o Q tI j)Q,I Q,I 

1.4.2	 'Vl~ ~ tl,:j'l'1lP'.nl ~flW CVl~ 'Ull'U'Ull~~'il~ll ff~,:j P'.nl,:j 1'1..1
 

'j) .,j '" "''l 'j)'l I "i "i d
1.4.2 ff';i1,:jlmtl,:j:Utl'Vl 'If 'Uf11';imtJ'Vltl~l'Vlfl ~'U ~~tJ 

1.4.3 ~1l'W'Uf11';ici1tJ'Vltl~l'Vlfl1'Uhri ll~~'l.h~dJw-m 

_I ~ <! ..i , 1JI 'J/<v
1.5 lJ'1~ 1[J'Il''U.'fIf11~11'il~ lmu 

1.5.1 l~'U'Vl1,:jliltlf1ll'nj'lJtl,:j~p..J~~'l 'Um';ip..J~~m~~llJ'iJ1f1 'l'U~tltJ ll~~m';ip..J~~p..J~~.nW~ 
'U 

'j) _I """ - I "" 
'il1f1m~~llJ 'l 'U tltltJu ';i~lfl'Vl 'U';i';i 'iJflW CVl ll~~u';i~lfl'VlHU 11~ tlm ';i:U

q 

1.5.2 ri,:j m~:u 'l ,riJf1 1';i lloU,:j<U'Ull~~~1')J'U1p..J~~.nW ~m~~llJ~ p..J~~#l,.JtJjjmllJ'U 1'VltJ 

'1J.k 'l 'j)d ~ " II) II) "'l ~ '"0

1.5.3 ~~m';ilp..J1'l 'UtltltJC1f,:j'iJ~'I'1l l1:umC1ffl1';i'Utl'U ~~tltlf1 ~C1f~ 'U'If'U'lJ';j';itl1m~ll~~:U 

1.6 rhth~t'Y (Keywords) 'lJfNlf1'1-.1flni~[J 

1.6.1 'l'U~tltJ (Sugar cane leaves) 

o '" 1.6.2 m~~llJ'Vl1:Utl (Hand made paper) 

1.6.3 'I1~tlm';i:U (Handicraft) 

"" " 1.6.4 'U';i';i~flWCVl (Package) 



• • 

• • 

• • 

, 
-=l 

tJ'YI'YI 2 
, , 

... ..., -=l -=l !II 
l6mn'jUt1~-11'U1~£J'YIlt1£J1'U6-1 

hJf11'j~1IihNl'U\9l1:IJ1f1HfW,i un:~ll1~'lJun::IJ1U1 2551 1~fYflIJll'i''UfI~llfJfHn'jII~~ 

~1 '1,1 i,)tI~ l~tI 1.u'fl ~ f1'IJflU vrWI '1,1 111 ~~ ri lt1'V1 flfll'VIfil '1,1 1~V f11Hl1 f)'j ~ fllIJ II ~ ~ f11 'j VI 1~~ \9l nUl ~ 
., 

~I Q,I tI Q,I ~I jI 0 Q,I Q,I ~ 

'illflf)'j ~fllIJ u'j ~lJ)'VI1J'j'j~fl UI C\'1 ll~~~l'U '11 \9ltlf)'j 'j:IJ u'j~flfl'IJWWffl'j~ ~nflty fl~'U 

.q d Q,I Q,I rI 
2.1 ll'U1f111:IJfI fll fl tJ1 fl'IJ 'IJ 'j 'j 'ilflUlC\'1• 

.f:::l, d Q,I Q,I 

2.2 ll'U 1f111:IJ f1fllfl tl1fl'IJ'I1 \9l tlf)'j 'j:IJ 

.q ~ Q,I 

2.4 ll'U 1f111:IJfI fllfl tl1fl'IJ f11'j flfl f1l1 'IJ'IJ 

2.5 II 'U1f111:IJAfll~tJ1f1'IJf11'j Nfl fl'IJ 'j:IJ 
. , , 

~ d Q,I .q.,... d d v 
2.6 ll'U 1f111:IJflfllfltJ1flml'U 1'iltl'VIlfltl1'Ufl~ 

OJ d 
2.1.1 f11UJ'YillUJ'UiN'I.J'i'i~i1tUCYI 

.,. , 

'IJ 'j 'j 'ilnUl ~l 1:1 '1,1 11~ f11ff\9l {ll~~ fl~1j illi'l 'Uf11'j'IJ 'j 'j 'il ff'U III1'U f11'j ~1'11 tlltJl~fl ff'U fl~f111:IJ. . ., , 
j) $I ~ j).<r::::l.l jI jI d _'I C), d .q d4Q, .q

\9l fl ~ f11'j 'Ufl ~ fjGJfflll ~ ~ fj'lJ'j fl fI fl1t1\9l '1,1 'I'J'U 'VIl'I1:IJ~ ff:IJ ('4 'U fI ~ I'il 'j tylfl tI 'j \9l II ~ ~ ff:IJ '\"I 'j fI ~ I'il 'j tylf1 tI 'j \9l, 

2541: 7) 

f111:IJ'I1:1J1t1'Ufl~'IJ'j'j'iJnUl~ll'Ij~flflfl ;ifl 'IJ'j'j'iJnUl~I~flflU'Ult1U~fl1~ 2 t1flIJUI~ 

'11 :IJ1t1G~ ~~ \9l nUl ~'11 tl1tJl~ tJ1~ '~i' 'lJf11'j 11 m1':IJ'I11flilfl ~i1fl 1'U f11'lf'U ~ Im~'IJ 'j'j 'ilnUl ~l~ flf11'j 

'U'U ri~ vhm!1~ 1'Uf11'j'lJ'U ri ~ll ~~IR'IJ i'flIJl 

'il lf1l 1'1,1 1f111 :IJAfl ~ \1 ~fl~ 11:1J1tT'U '\"Ifl 'il~ ff'j UI~11'1J'j 'j 'il nUl ~ '11 :IJ1t1G~ i'VI tllf11ff\9l {ll~~ . ., ., 
fl~ill~ fl flU 1'i':IJ fI 'jfl ~ UfliJ fl~ if '1,1 1'i'1 'illfl~~~\9l 'il'U G~ jjfl ~fll'i'lfl fh~u~flflntll.1'~iJ 'il~~fl~ ffl:1J1'j tl . ., , 

~ ~ 

!II !II'" !II !II '" 
ff'U fl ~f111:IJ fl fl ~fll 'j 'U fl~ ~GJfflfl1t1\9l 'U 'VI '1,1 'VII'I1:IJ 1~ ff:IJ 

~ . 

2.1.2 'lh~!i1'Y1'UeJ~'I.J'i'i'il.nwcyj' 
q ., 

U'j ~ lfl 'VI 'Ufl ~ 'IJ 'j 'j 'il nUl ~11'1,1 ffl:1J1'j tllltlflfl fl fl 'ill fl f1'U , ~1 fl tI1i''il flli ~ '11 :IJ1tll i1'U IflUl ~. . . ., , 

~ fl~ ~ 'I1:1J1 tliJ 'il ~ 1J 'j ~ fl tl1J 11M1 tI f11'j 1i'~ 1'1,1 flU fl flflll 'IJ 'IJ II ~ ~ l'ff~ ill i'~ 1'1,1 l'U f11 m~ \9l'IJ 'j'j ~ 

nUl ~ ~~ 1'1,1 fll'j IltlflU 'j ~lfl 'VI ii'il~Vllll1'lnflfll 'j l~ tlfl~1'IJ'j 'j 'il nUl ~~l 1:1'1,1 ~'U L~ tl1f1'U tT'U '~lil '1,1• 
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~	 ~ I d 3J 1 jJ fj) d ~ ~~ ~ Q,IQJ 

lHlltl'lHl 1'V'l 'j 1~ ffl:IJ l'Hlll~I'Wfl1l1flll~m'l1:lJ1tl'1~fl i ~ !i~ ff~'VlltlU~ 1flflfliJ':i':i lIflW CY]'If'WI~tl1fl'W 
q q q	 q 

U~~I~flfl11:IJff~~1fll 'Wl~'I1i'jn'il 1~'Ifll'jflflflll~iJ U~~I~'Ifl1'jNi1~ ~'Iijml:IJ ~ll~'W~lI~~fl'lUU'l• 
_I	 '" .. "j'l 3l '" 31'1 '" '" 'I d
u'j~lfl'Vl'Ufl'liJ'j'j'ilflWCY]I'V'lfll'Yilfl~ml:IJI~.I1I'ilm'lfl'W ~'Illff~'II'W~nl'1'Vl 1. 

, 
V11'Il,rn 1 Uff~'I fll':illtlfltJ 'j~lfl'Vl'Ufl'liJ':i':i'il.tlWen. 

"'...l1ifll'I 

1 

2 

, 
\IY1lJ-.:l'l1lJ1fJ 

fll 'j fl fl fl UiJ 'lJ 

1ff~~i~Ni1~ 

v •tI 'I~ Ail 'YI 'U M 'lJ 'I 'I~.f) wen 

1.1 m'j~.tlweni'Wi'W'Yi1fltJimJiJ (primary packaging) 

Q,I ~~ ci ~ ~ Q	 • 

1.2	 m'j~flWCY]'If'W'Vlfffl'l'Yi'jfl'¥J~tlfJ:IJ(secondary packagmg) 

QI tI~.et ~ ~ ~. . 
1.3 U':i':i~flWCY]'If'W'Vlffl:IJ'Yi'jfl~~tlfJ:IJ(tertIary packagmg) 

"j 
2.1 Wflm~~l}.J 

'" 2.2 'V'lmff~fl 

31 
2.3 11m 

2.4 i(J'Yi~ 

~q el.at. ~ 9J I d ~I 

2.1.2.1 l1ifll'I'YI1 :IJ'il~m'Yi:lJ1tlflflfll'ji'lf'll'W!imflflflltJ'W 2 tJ'j~lfl'Vlflfl 

1) u'j'j'il.tlruenl~flfll'jflUiflflU-nflfl i~un u'j'j'il.tlruen~m~flUff'W~l i~tl..	 . 
d c:$ 31 31 '" ~ "1.1 

~H'Vl'V'lUl'Yi'W~lml'Wm'Yi'jtJlI~'Ultl'Vl1IU• 
2) 1J':i':i lI.tltll enl~flfll'j'UlHl'I 1~'W U':i':i 'il.tlWen~Hl 'W fll'j,r~ ri 'Iff'W ~l'illflll'Yiri'l 

Nil~ i tJV'IIl'Yiri'l'Ultl 'j 1:IJ~'Im 'j 'il.tlru en~l ~1 'W fll'j'U'W ri 'IlIlfl i H 'Il'W 'Yi d'l i UV'I afl i':i ~'Il'W 'Yi d'll~ fl• 

, 
~q q Q,I tI I	 fjJ QI G)

2.1.2.2 l1ifll'I'YI 2 m'jllflruCY]llm~1:IJfll'jflflfllIUU~1tl'Yi(Jflfll'j l'WflflflllUU. 

>J 

~1:IJ tJ fl ~ U 'j 'j 'il.tlWen~'W '1 'W ifflij fll 'j. 
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"	 "
 .	 , 
mJfHllJlJ 1fl !'Jfhi! 'I ti 'I'll 'Ulfl '11~ f)iJ~'IJf)'!lJ'j'j '0 nwq;'iu U f)fl 1'Vl 'j l~iJ ~H'l~ f)fll'j;ij'fl11'!lJU iU'I1~f)-w 

, 
f)fll'j'IJuci'! (f11'j'lfffl~ im1'l1'V111~~rifJ!n!'J'j~ 1~!'J~n'O~I'1JU1, 2537: 93) 

2)	 lJn~nil.!q;'iu~tl'f)'!'I1~f)'YJ~!'JtJiJ (secondary packaging) l~um'j~nwq;'~ 
". " 

'j 1lJ'j 111lJ'j 'j 'Onw q;'iUllml.,j'1¢i'1!'Jf)U l-WfJ! '11191 r-l~ 1U fll'j il 'eN flU '11 ~ f);ij'fl ~ I'll 'tll!'JiYUri'1'1 ¢l'll1fl~ U.	 . 
'I1~f)¢l' 1!'Jl'l1191 r-l~ '1 U fll'j 'IJU ci'! lJ'j 'j 'Onw q;'iu~ tl'f)'!~I'HU flU ~1'1 u l'lfU flrif)'!m~fl lfHl ~'!'IJ f)'!.	 . 

II'	 jJ I S' 

'11 ~f)fl !'JliYV1u tl '!'Vl mtl'~ fll ciClff)n111911~ 50 Clf'eN I~U \Pi'u 1U fll'j f)f)flU lJlJ lJ 'j 'j 'Onw q;'iu l1tl''eNU.	 .
 
Q,I d QJ d'd fJ}	 ~ Q,I ~ fJ}

llfl'O~ltlU lJ'j'j 'Ofl WCV1 'VI 'O~I9If)'l1Nlltl'fl'!lJU'I1 'I W 'Ofl 'IJ 1!'J fl '!U U flU lU Ufl1111 tl'1!'J'! 1llll ~~.	 . 
jJ	 I I jJ 

fll'Vl'Vl'ill.J'lJ f) '!lJ 'j 'j'iJ nw q;'iu l1 tl'f) 'I~ 'l iJ fl1111 ~ 11~ U f) V1'1 V'l I'lfU tl 'I 'Vl m tl'~ fl '1 bYClff)'! t'hl9l1 ~ 50.	 . 
j/,	 'j/ I 

Clff)'!I1U tl 'l 'Vl ~ 1tl'~ fll11 ~f)fl '1 ~'1~ ~ 11~U \Pi'U'l'lf1!'Ji'flInfl Wfll'Vlll1fllvllClfU'! iu '1 U IUU'l 'ill fll11 

9J ~."0	 r;J g) QJ ~. Q,I 0 , IQ,l r;J ~ tI -=! 

'11 U 1'VI 'j 1lJ 'j 111Clff)'l U 11911 ~ 50 ClfU 'l1'lllfl1!'JflUl'Vl Ufll'j'iJ fl 'ill'11 U 1!'J 1119l19l1tl 'lIU 'l19l U'! 'Vlll'Vl tl'flfl tl'. 
I d d ~ 

f)!'Jl'l tl'1!'J'!1111'Vl'j 1~l'I1Utl'l'VI1N'IJ l!'JlJUm W 'Ofl'IJ1!'J.	 . 
iI	 JI, I I 

lJn 'Onw q;'iu1U ll~~lJ'j'j '0 nwq;'iul1tl'U'l iJ~Ul~!'JflflflUVN'I1i!'l'h lJ'j'j'Onwq;' ..	 . 

2541: 11) 
"	 , ,

Q,I	 tlQ.I d ~ ~ ~ r;J ~ Q.I 

3) lJ 'j'j ~fl WCV1 'l1U 'VI tl'l 11'11 'jUI9II9I!'JtJll (tertiary packaging) 'I1U 1'VI '11 ~mJtl'! 

m	 'j 'OnWq;'u fif) fll'j il f)'l flU 5~Wjl'!fll'j'Uuci 'l lJ'j 'j 'OnW q;''IJU bY 'ltll'OUU'!VU!'Jl~U 3 U'j~lfl'VI fiu. "	 . 
3.1) lJ'j'j ~nw q;'~'l~'illfHl'I1ri'lr-lill9lti'lll'l1 ri'l'IJ1!'JU~fl lrlUiYUri'l '1¢i'i'lJ 

"	 , 
flU;ij'fll~ !'J'l1N lJU ~ 'l '11 ~ Ufltl'l iYu fl'l'IJU'!ll '11 ri'l 'U l!'JU~flll ~1 lJ'j 'j ~ n w q;''IJU ci 'l ~'I111fl'l1 Ull1fll'j '1 ~ 

" 'llU lJ'j'j~nwq;'l'I1rilu l'lfU llfli m~lJ~ (pallet) I~U\Pi'U 

3.2) lJn'Onwq;'~1~'j~'I111'l1'j'l'llU l~um'j'ilnwq;'~;ij'flri'liYufl'l.	 . 
" "	 .J

'j ~ '1111'1 1H 'llU I'lfU tl'l '1ciClfU'l 'Vl ~ flUU tl'l'l11 ~ll I~u r-l~ r-lill9l '0 lfl1 H '!lU '11 U 'l ri'l '1 uiJ'!lHHU. 
tll'l11'jffl1~ 'O'jUl~f)l11fll'jlJ'j'j '0 '1 U'Vl ~UllfllJtll'l11'j'l1 ~fl I~U \Pi'u 

~ . 
3.3) lJ'j 'j'Onwq;'~'l~'OlfHl'I1ri'l'IJl!'JU~fl '11JiJ,!jju~f)tliflfllJnflfl l'lfU.	 . 

~. r;J '1 '''' '1 "	 
~ 

I 9J '11 <;J fJ}~Q'l19l 1'1"1 'VI 'j lU fl1 tl'tl'U f11 '11 ~ClfU 

", " 
fll'j UUflll1J1Jm 'j '0nWq;'iu l1 tl'lllU ~ 'l\Pi'f)'l fi li! 'l ti'l fl1111tl'11l1 'j tl1U fll 'jilu 'lflU. 

iYu fl'1 'j ~ '1111'1 flU 'IJU ci'l bY1U .,j'f)ll
~ 
~ 'jl!'J~ ~lfl!'JfllJ U lJ'j 'j '0 nWq;'fll'j 'IJ U tl'l '0 ~'lf1!'J 1Mfll'j;ij'fl tl'! . 

~~I	 '1 ... 1 I r;J OJ tI ~ d e1&' d .J I tId I Q,I ~ 
IuU u f)!'J 1'l tl'~ fl1flll ~ ~ tl 

~ 
fll9l U'l 11 'j 'j 'ilf) WCV1 'b'U 'VI tl'111 U '0 'll'j!'J fl Ufl U!'J 1'l '11 U '111 lJ 'j 'j '0 fl WCV11 'Vl Ufll 'j.	 . 

'IJUtl'l (distribution packaging) (~U fl'lI'O~\1!ln!'J'j~ 1l[l~tl'1l'Vl'j fl'!I'O~\1!ln!'J'j~, 2541: 11-12) 
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~I	 CV G 
2.1.3	 f111'-J!1J'lUJ1'U6.:.ltll'11Jn1Jflwcn 

c::. ~ 0' I Q.I 0(11) iJd 1'jJ Q.I Q.I 0' ~ i \iJ fjJ I ~ Q.I I lI) 'jJ ~ _~tid	 Q.Ii 'Utlfl'l1'UUJtI:lJ'Ufltlmff\9l'J !~flll~ 'lI'I1Wlff~1'11'jtl U l:lJ'I1t1'11:lJff~TYHl1:lJl !~ !'V'jtl1JtI~fl'U 
q q	 q 

"	 I I , 

'V'j 1 fl UmN Uff ~ U~ ~ U~ ~ rJ'U 'U tI fl1l1fl iJ i 'U fll 'j 'V'j fl'V'j 1t1 1'111'j '11 ~ tI l'~ () Yi<XtI ~ fll 'j i1 ~ Yiii'i 'U fll'j
q 

,~ ~I i lIJ ~ • I'" lIJ ~ • I'"	 lIJ ~ "'.. '" '" "?I ~ ~ '" 
'I1t1'11:lJ1I~11J'U U!:lJ l1J~tlfll:lJ !u~tlfl'l1t1tl m~iJtlfll:lJ m~I'V'j1~ff~1 'I1'U~ff~11u'U~'U fll'j'j"lIfl

q	 ~ 

~~ ~ • '" ""	 "" ~ ~I • I .. , "j ~ 
fll'j Uflutu'l1l~1tlfll'j'U11tJl1~()~iJ (raw materials) 1I1fl'fi'j 'j :lJ'lI1~t'tl1:lJllu'U tlum ru 'lI1tllfl~tI'Utl1tJ 
"q	 q 

1'~ fJ:lJ1~ ff1'j fll'j m ~Yi 1fl"J flci11~~UiJ11t~'U~:lJl'tltl~ fll'jiJ 'j'j" ~ (filling) ~ tI :lJl:lJ'4f16t~:lJ{ ~flfll'.i 
... I 0' 4 3J 9J Q.I '" I Q.I 4 i ~dClo	 Q.le:t.

u'j~~fI 'l f1~fI 'UfIl'll'U ~iJ 'j 'j 11 ~ 1tJfll'j ~~uu~~fIru ff:lJiJ~'Yll~flltlfll'V'j'lJ tI~1 ff~'fi 'j'j":lJ 'fi 'j'j :lJ'lI1~ 'I1:lJ 
dIa '\ II	 q 

I <J} d9 'jJ ~ J & Q.I I ='1	 Q.I ,,:, Clo 

'lU'j N U~~ '11 'U 1'VI 1'lIfftltll'V'j:lJ'tI'U 11~ 1I~11tu 'U fll'j tltIflUiJ iJiJ 'j'j ~fJru CV1~~!~:lJ (primitive packaging 

d 0' Q,I I 11131 o~ d 'j) $I Q.I 9 I 

design) 'VI:lJ '4 fI tJ 1'U ff:lJ tl fl1'l 'U !~ m ~ 'Yll'lJ 'U ~ 1:lJ ff fIl'V'j fll'j t'j tl'U 'ltW ~ fll 'j fI 'U 'V'j iJ 1ffYJ 1'U U~ ~~ ~ fI 

(fl1'j~fffl~
~ 

itlffU'VI u~~ntJtfitJ'j~ 11tJ~nll~\P1J'U1,2537: 4) 

fll 'j tI tlfl UUiJ fll'j 1J 'j'j" ~ nru cvl t~:lJt 'li'1:lJl niJ'VI Ulmhri'qj~ tlfll'j ri'1U~~ fll'.i iJ1 fll'j 1'U] 1'U~ 
, ,	 ,j} t' 

'tItI\I i1 ~ Yi'lf1tlii1'U1 tlm1:lJ ff~~ 1flunfll'j'tl'Ud\I i1'Uri'1 (aid transportation) hwYi l'I1U'1Yi.u'U.w'U ] 1'U 

fl'U fl iJ U'j fl fi tI U fl ihn ri':lJ fI 'j tI \I i1'U ri' 11 '11' U ~ tI~n tl 'il1fl fl11:lJ t iY tJ'I11 tl flU! drJ ~ :lJ1111 flfll 'j
q 

, " ,
'" .'ll '" "".1 ~I dllJ'.,g.\ ..

m~'VIiJm~t'VItl'U U~~1JtI~fl'Uff~u'Ututl'U'VI !:lJ'V'j~u'j~ff\lfl (to prevent spillage and contamination) 

d 4 J i I I 4 fJ,J 4 Q.I 0' 1 Clo 1fI ~ & ~ 'jJ 41
'VI tJl'illl~tfl~ 'tI'U 'U 'j ~ 'I111~ fIl'j 'tI'U ff \I ff'U fIl~~~fJru CV1 'il1fl H~ 1'U ~~~ !U 1I'U m~m ()\I:lJ tI~iJ 'j flfI 

~ 

~ e1d 0 3J	 Q.I ct' d Q.I e% OJ d

C)f~1J'VI Ul'VI'U:lJ~" 'Yll i '11 ~ UUUiJ 'tItI~iJ 'j'j" ~flru CV1 (package form) :lJfll'j'V'j\P1J'U 1't1'U :lJ1'jiJ 'j tI~ :lJfll'j 

~l	 I '" lIJ ~ ~'" ~I.,g "' ..
tltIflltUiJfIl'll'U~iJ'j'jllUiJUu~ (closed container) 1'll'U ()~ !:lJ (barrel) fll'j'j"lIflu~~'UflU'j'jllflruCV1 

q	 ~ q 

, d.1 ~I	 ~I ~ "" od d
(container closure) t'll'U :lJH1~flU~'tI1~ (bottle plug seals) !u'U~'U t'Y1f1'UflU~~m'j:lJ1'fifll'jiJ'j'j~'VI 

'J/ , 'j/	 I 

~\P1J 'U 1~'U ~ 1:lJ'I1 U'1Yi1i'fftltll'11 ci 1iJ~ ~t1J'U ~~ Yl1 i 'I1'!n~fll'.i~\P1J 'U l'.i U UiJ UU 'j 'j lInru cvlYi'l1 ~ 1fl'l1mtl 
~ q 

I d	 e:::t.<C:lo<'=::t. Clo Q,I 

fltJtfltl'.i~ 1'jtl~flll'V'j~'U1,2537: 4-5) 

9	 Q.I I d d 'jJ 3J 4 d' 'j} Clo /1
l'U ff:lJ tl~ tI:lJ1 t:lJ tI:lJ fl11:lJ fll1 '11 'U 1'Yll n'VI tl1ft'1 ff~ 'j ~ 1'U ft'~ u 

.	 " 
tfl~tI~ fl~ 1H ~1'U~ N''l fJflfi~ri''U~~'U 1:lJ1fl~'U 1~tll'l1'V'j1~ 1'U 'lb~'tItI~fll'.iUB1~'Yll\l~~ ff1'11f.l'j'j:lJ 

I' 'J/ I 

(The Industrial Revolution) YiI1:lJ:lJ1I'i'~U~<X'Uft'~1'j'j"flYi 17 Yi1i'l1''j~UUfllm~~flmtll~'Ufll'j~~~ 

UU U'tI'U 1'U1 '11 qJ (mass production) u~~Yi 11 'I1'tn~ fll'j ~\P1J'U 1'l UUUU'tItI\I U'j d ~nru cvl~ n 

... 1 ..:::to e:t.	 I I 4 'j/ 'jJ $I 
U 'j ~ ff'VI1i fIl'V'j ff 1:lJ 1'j () ff'U tI ~ fI11:lJ ff~ ~ 1fl ffUl tl~ tI fIl 'j 'tI 'U ff ~ ff'U fIl fl11:lJ ~ tI\I fll 'j ~ 1'U fl11:lJ 

_I	 Q.I d 'j} 4 3J des $I 

u"tI~fltJ fl11:lJ'j 1~t'j 1 fl111J~tI~fll'jff'UfIl'VI:lJflrufll'V'j U~~m1:lJ~tI\lfll'j m1:lJ'I1 mfl'l1mtJ'tItI~ 
q 

i1'Uri'1 "1~"1 (fl1Hfffli iml'u'VI u~~ntJtntJ'j~ 11tJ~nll~\P1J'U1, 2537: 5-6) U'j~flrJUniJfffll1~ 

m 1:lJl~ 'U tI du~ ~ 1t:i~1~~ IU ~ tl'Uu U~ ~ d\I ~~ i 'I1'tn ~fll 'j 11\P1J'U1fll'j 'VI N <X1'UU 'j 'j lInru cvllvl rJ ff'U tI~ 
~ 

, .	 q 

~ ~ d .Id lIJ.I.'1 "" d "" "" d 0""1
m1:lJ~tI~fll'j"tI~rzU'.i flfI'VIluM'U!u (lJ'U fI~t'il'jqjtfltl'.i~ U~~"':lJ'V'j'j fI\ltll'jqjtfltJ'j~, 2541: 1) 
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I 

'a'lhnJlJu~~f)n1i' (package form and use) ltf~ (materials) ... 

'11 tr~ (leather) 

'JJ vn (cloth)
 

11! (wood)
 

(grass / split wood) 

: 
11'U (stone) fl 'U i CV1 fl1 'U 1 

'JJ 'JJ i~'U (earthenware) 'I1:lJtJ t11fJ'lf1:lJ fl'U CV1 

h'l1~ (metal) 

'JJ 'JJ : ilim (glass) um'U1 'lJ 1~ 'lfl:lJ fl'U CV1 

, 

Vi:lJ1: ~n~flf1~ 
~ 

i'mru'YI Url~ritJlnfJ'j~ 1~fJ~fh),WI'1J'U1 (2537: 5) 

~QJ cv J • •
2.1.4 11~'J.nm'am'atH)m!'lJlJ'lJ'a'a'i1.flWO)1(The evolution of packagmg desIgn) 

cI d~ Q,I .& Id .& I d ~ d' 3J I 

:lJ'U 'hi til ';j 1:lJ 111'1J'U1f11';j 'iJ 1f1fJfl '11 'U ~:lJ1tYtJf1fJfl'l1 'U ~1'lf'U 'U \Pl f1 tJ~:lJ1 tY ~ 'U 'O~tY ~ v.lf1tY~'Y1 tJ'U\Pl eJ 
q q cu q 

iJ'O .ijfJ'I11 eJtJ~r11h ~f1eJ1J 1'U fl1';j~1';j ~;1\Pl'lJeJ~:lJ'U'hI6ItJ'Umh~:lJ1f1 'iJ1f1U ';jf1l~:lJ~:lJ'U'hI6mh 1:lJ fl'U ItJ'U 
• • OJ 

" f1~:lJI~f1 '1 11f1~~lH;l\Pl~lfJ '1 ~1fJf11';jeJ1flfJv.lil\Plv.lf1'01f1fl1';j1l"l1~U~f1 'I1reJf11';jI~fJ~ff\PllI'WfJ~ 

~1'U 1'U 1:U:lJ1f1 iJ fl1';j~ ~l"l1 eJ1flmlf1~~~~ eJfl'U 1'U f1~:lJ 1ml1j;)fJ~1 'VhJ'U ~ eJ:lJ1lrieJ ~ 1'U 1'U U';j ~'lf1m iJ• 
:lJ1 f1 ~'U iJ f1 1';i U1.i ~ f1~:lJ eJ1 ~fJ eJ eJ f1l1~ 'U 'I1:U l'I1 ~ 1 f11mil \Pll ~ l"l1 ~ lVi fJ~ 1Jn fl fll 'U m eJ 1J fl 1 11~:lJ 1:u 

• OJ 

l"leJlVifJ~ ~~I~:lJih~1J1Jf11';j Imf1lU~fJ'U~f1~1~'lJ11~~'U 1'U ~tY~';j ~1J1Jf1 1';j v.lil\Pl~1 u~ fJ'U ';jU 1 Uln~l tJ'U 
• OJ 

iI , I I iI 

\Pl1:lJ~'U~1'UVi1 ~fl'U flv1 'U fl 1111fl'U\Pl1:lJ tY~~1f1l1~~fl:lJ1lijflf11';j Uf1f1lU~ fJ'U 'O'U ~~'lJ'U l~iJf11';jeJ1U'lJ lfJ 
OJ 

'j) It] d'GJ I & ~ 3J d ~ d ~ 3JQ,I

Uf1~'lJfJ1fJ'lJfl1JI'lJ\Pl1~f11N1'lflf1 lU:lJ1f1 'l1J';j';j~flWCV1l'l1:lJ '1 'O~I';j:lJI'lJl:lJ1:lJ1J'YI1J1'Y1 n:lJ:lJf11';jfl~fl'U 

... 1 -=:to cI QI 13'1 d. 3J Gl I d I 3J "lYo
Uf1~u';j~~'hI~1J';j';j~flWCV1\Pl1~'l1l"lfltY'Ufl~m1:lJ\Plfl~f11';jl'UU\Plf1~mw 1'lf'U f11';j1'lf11J l:lJ'YI1m~'YI~ 

... , ~ Ii] 'JJ... ... Ii] 'JJ 0 'JJ d 'JJ.9 .,.­
ll"lfl'l1fl'lJ'U:lJ f11';jleJ1m l:lJ'I1';jtJlUf1Ufll:lJ:lJ1j;1'1'U'YIlm~'01~ 'lf~f1fl:lJ \Pl~m1 I'U'U\Pl'U CJf~1J';j';j'OflWCV1

• 
I d'd ~ ~ 3J ~ d cI I .&Q,I Q,I Q,I 

l'I1 m 'U IU'U l"l 'U il1'U:lJ1 '0 1f1f11 ';j fl~ fl 'U '0 1mtY~1i ';j';j:lJ'lf1\Pl II f1~l"l1'1J 'U 1:lJ11U'U 1J ';j ';j 'iJ fl WCV11 'U fJ fl \Pl fl:lJ1 CJf ~ 
<d q q q 



• • 
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III j1", <> j1... <>.;, d • I "i "'9 ... "'Ill jI jI 

~~1If11'jfl~fl'U1tHJ'If'lHltnl"1 'I'1ll~ffl1J1'jt)\9ltllHl'Utl\lu'j~ Itl'lf'U ~'Uf11'jU'j'j~flOlC}1 ~~n11\l'\J11\l 

, " 
ll~~1JlJ'j ~ ft'l'1n fll'WV\l~'U 

1l1n f11 'j ffmJ 1~\li11'1J 'U 1f11 'j '\J tl\lU'j 'j 11 n ol Cl1~\l n ~ 11 l'j 1~ 'I tl11l111l \llJ 'j ~ lfl '1'1 'U tl\lU 'j 'j 11 n ol Cl1. . 
1fJ jI I 'jJ ='1 "' I ~ cv ~d ~ ~ Q Q.I rid 

tltln ~~tltll\ln11\l "llu'U 2 u'j~lfl'l'1 fltl U'j'j~flOlC}1'1'11n~'\JtHtl\l\9l1111i'jnJ'lfl\9l ll~~un~flOlC}1'1'1 

'" jI .K11 'U 11 tI ff'j 1'1 '\J 'U. 
rld.e:. ~ " t 

U'j 'j 11•n ol C}1 '1'1 In ~'U 'U ltl\l \9l1111i 'j 'j1l'lfl ~ 'Ii 'j 'j 11 'If1~ 1#1ffr1'1 MU11 tl~ 'U l.well tl\l fl'U II~ d n1l1 

r·m j:-.j~ \9l 'I'11\l1i 'j 'j 11 'lfl~ 1#1tl ~ 1\l~ l~ tl1I U~ ~'lfltyll m~ 1~ tlff~ l'1I'11'1J fl1111 l'I1 m~ ff1lflUj:-.j ~ j:-.j~ \9l11~ ~ ~ 

'lfu~li'UllJ~tlnj:-.j~1~llJ~tln1~1~'U~'U 

un llnOl Cl1~1I'U1I6ffrl\l~'U I~'Uu'j 'j llnOl Cl1~ln~ 1l1nf11'j~1I'U1I61~'U ~ffrl\l~'U l~tI 1#1~~
q q q q qJ 

lJ'j ~~1I11l1n1fffJ~l\l "1 I~B ff'U tl\llJ'j~ ltl'lf.w'Ul'UllJ 'j~f11'j li'U l~tl~1Imtl\llltl\lfl'U j:-.j~\9lnOl Cl1 

l~tlfl1111ff~~1nl 'U f11'j'\J 'U ri 'I l~tlf11'jri 'I lff111 f11'j ~l'11tllt1 l~'U ~'U 

tim f ulJ 'j ~ I'I'1fl'1 '1'1 til 'jl rh;h "U'j 'j llnOl cvl" ~ 1l~1~'Uf11 'l '11 :J~\lfl'U 1'I'1t1 fJ\l 1:J1l'U lfltlUn u~ 
• 'U • 

l'U fl1111 l~'U 111 \lll~ 1 fl'U 1'VItIUUl11~'U Untltlf1l1UUU 'j'j llnOl cvl~1Jfl1111 ffl1J1'jt) t\l 'il~I}f'U1#11l1n. 
in f11nh tl11ff~1i 'j 'j 1I'lfl~1J1 'l oM'lJ'j~ ltl'lf.w1#1tl ~l\l~t\l Ii'U f11'j 'l oM''1u n ~1t1 lU\9l1 ~ '1'11'111 ~'W rl1. 
'lUl\9ltl "1~"1 m~\91lJ'j~~1I1l~'Ul1tltl1l11'jllUU~l\l "1 'I11tlf11'j~nffl'Ufll'lf'U~~l\l "1 'illnl~1~ 'I111t1 

'jJ 'jJ Q.I a" '~e3 1 Q,,/ 

\9l'U'I1UJllJtl "1~"1 U'j'j'ilflOlC}1l'11m'UmlJ'jl\l~n1lOl~ff1t1\l111 lllJ~n\9l1 ll'i;'1~ffl11nt)ff'Utl\l 
u • 'U 

lJ'j~ ltl'lf.wl#1tl~l\l~I'Ull~'i;'1~mUi l'I11J1~flUf11'jun~~\l'\Jtl\l~l\l "1 li'U tl1l11'j~\l~l~'U'\Jtl\lll'l1'\l 
" I I , I 

~ ..:::! 0 ~.e:. ..:::! 31 ... 1 Q,,/ 9 ~ 'jJ ~ 

'11 'j tl1l'U 1 '11 'j tl ff\l '\J tl 'I '1'1 \9l tl \lf11'j fl1111 u ~ tl~fl tIll~ ~ fl1111 ff~ \9l1n ~ 'U f11 'j Ifl ~tl 'U til tltl 'U "1 

'ill n f11 'j ~ 1I'U 1161 #1~ ~ U11ff~ ~ 1J \9l111 'Ii 'j 'j 11 'If 1 ~m lJ 'j ~ ~11 ~l ~ 'U U 'j 'j 'il n ol cvltoM'l 'U 
q q G8 q 

e::!.e:. "' I 0 rv QI d 1fJ ey I 'jJ .e:. 'jJ a" tid Q.I 1fJ 11: 

'lf1\9l u'j ~ 1l11'U ~\l '1'1 ~ ~n mTlJ lllm fl1111'Wtlltl111ll~~ fl1111fl\91 ff'j 1'1 ffnfl'U e\l1l'U 11 tlntl'I 11lff'U ff~ 

." ,<'1<> jI 9j1j1<S' 0 <>j1 <'I jI

1Itllf1 ~ fl1111\9l tl 'I f11'j 'U til til '11 n11 \l'\J 'U 1'lf'U f11 'j'\J til tI'\J'U 1\91 II~~ 'ill'U 1'U '\J tl\l ff'U m f11'j Ifl~ tl'U til tI 

I 0 'jJ QJ rid 'jJ ~ .e:. 'jJ 'jJ 'jJ 

'\J tl\l 'l '11 ty "1 'ill'U 1'U 1J1n\9l tl\l f11 'jun ~ flOl C}1 'I'1l'11m~ ff1l II ~~ 1111 l1l tlfl111Jl1l 'jtyf111'11'U 1'1'11'1 ~1'U 

.K ... "'oS jI '" jI oS .;, <'I jI I jI oS 
f11'j \9l m~ 1J1n'\J 'U U'j 'i'ilfl tll C}1f1l'\J l1J1111J '1'11J1'1'1 'l 'lflU'Ulm tl '111 tl 'l 'U '1'11'1 f11 'j\9l m~~ 1t1 1'lf'U 'l 'lflU'U • 

, " 
lfl1tl\l 'Ihtl 'l 'U #1l'U f11 'j ri 'IIff111f11'j ~l'11tllt1 ~\lU'U ~\ll #11Jf11'j 1l'U fl11 ~~ lJ 'j~ ~11 ~U'j'j llnOlcvlll1J1J 

, , "
dB • 

'l'l1:J "1 \9l ~ tl~ 'il'U lJfU lJ~ \lllCl ~1l'U l111fffJYi'l oM'lu f11'j Un ~ 1'I1'1J~Olfll'W~EJ\l ~u (http://www.mew6 

.com! composer/package/package_O.php) 

v ~ Q..f , 

2.1.5 't'l'U l't1'lJ't1'lJ1't1'IJM'lJ ';j';j 'il.flwon• 

l'U mJtin tl 'U,fU f11 'j 'l oM'u 'j 'j ~ nru cvl~l'~tll~Uf n1l1 ft'U 1111 '11' fl\l ff fll'W (protection) 1 'U 

oJ ~ I 0 1fJ", 19 'jJ I d. .c1 I QI 'jJ ~ QI rle!/..c:I
'j::; tI~ 11~1'11 'U '1'11 'j ell'U n11 'j) ~'U 1 ~ U l'lf 1l\9l 111 tl 11 f11'j II '\J \l'\J 'U 'I'11\lf11 'jm1J1n'\J'U U'j 'i'ilflOl C}1 'il\l1l

• 
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I 

iJ'Yl1J1 '1'11 'W Ji\u f11 ';j ri.:J 1t'Y~ lJf11';j ~~ WI (promotion) l~ WU'Wl~ tl.:J fI11lJ t'Y1t1.:J1lJ t'Y~'fJ ~~1 ~~ tl~ 'il 'W 

fI11:JJt'Y~mf)hJf11nh~hJl~ (http://www.mew6.com/composer/package/package_2.php) 
~ ~ d 

'fl1Hfff)~ ~tlt'YU'Ylll~~ritllntl';j~ 1~tI~n'il~\PJJ'W1 (2537: 12-13) ';j~'l.JiJ'Yl1J1'Yl'l1'W1'Yl'Utl.:J 

" m';j'ilfiruC\1'hlil'il'ilu'W~.:J~tJ 111i1 

o ".c::i cv ~ 3J~ Qlc:I,3Jl~ '"QI 0

2.1.5.1 'YIl'H'Ul'YI"HI.:J'i'I.J(contain) iJ';j';j 'ilfl ru CVI'il~'Yl1'11 'Wl'Yl ';jtl.:J ';jiJt'Y'Wfil 'I1';j1:JJf)'W• 
tlUllJ'W f)ci:JJ'I1~ tl~lm11~1.:J'Utl.:Jfl1'll''W~... .. 

_"'t IV ~ 0 3J ~_9-t QI ~ .e:. 'j) d 
2.1.5.2 'UfI.:J flU (protect) iJ ';j ';j ~ fl 

QI 

ru CVI 'il ~'Yl1'11 'W 1'Yl1J tl.:J f) 'W fJ:JJfl ';j tl.:J t'Y'U fIl'YliJ';j ';j ~ 

tlVfl1t11'W1~1l1'tlU t'Ymtl 1l~m1f) Ifftl';j11 'I1~tllfftl'l11t1'eJ'Wln~'il1f)t'Yfl1~~.:J1l1~~tl:JJ ~.:J... .. 

. " 
2.1.5.3 't11'H'\.hrH'mn (preserve) l~vi'mJ1fl rufl1~ t1'W1i'11l1'fl.:JI~:JJI91.:JII~~Ni119\. .. 

..g ~ "'1 ~ 'il 'WlN ~ iJ ';j fl fl fl 'W t'Y ~ 'Y11 tI.. . .. 
, .d, ~ 3J 3J ~'Q 3J

2.1.5.4 'I.J~'I1 (identify) 'I1';jtlll'il.:J'Utl]J~ (inform) ';j1t1~~ltJV~~1.:J "1 'UtJ.:Jt'Y'Wfil 

I~V1 fliJ'll'U ~ fl rufl1~ ll~~ 1m ci.:J~:JJ1'11~ tl'il~ 'I1:JJ1t111 ~1t1'Vl1.:J Vll'l1U1~ Illm1 ~ 1f1l1t'Y~.:J~ tl:JJ~ tlU1.:J.. .. 

l'Wl1m~~i1~ l'Wl1m~'I1 :JJ~tl1~ f11';j ';j~'l.J~tlfl11:JJti11'i t1J'l ~l:JJf)Q'I1 :JJ1t1 1~tIlQ ~1~ t1'Wli'l'l.h~ Ifl'Vl 

tl1l11m~~tl1 

2.1.5.5 ~~~Y1fl11'lJtl'U11) (consumer appeal) l~tl.:J'il1f)t1'U1i'1'll'U~lmJih~:JJ 
~ I ~ ~ 

~'W tlU~ ~tl~11 m f11';j II~.:J-U'W'Vll.:J$\1'W ~m~nI'Vi :JJ:JJ1f)~'W 'Vl f) 1'W ~clitl t1'W 1i'1Vtl:JJ 1~ tl1'il~~~1:JJf11';j.. . .. 
'I 'j/ 

lflil tl'W 1 'I11'Vll.:J$\1'W ~ m~ 1~ 'I1'W ~iJr1tl~.:J~tl.:JVi1'11U 1Vill'W~t'h~i1l'lfiru C\1' Vi ()f)iJ';j ';j 'il tlull1'flu~clitl 
cu q cu cu 

~ ~ ..g 1 'j)~ dltJ 1'j).e:. QJ ~~ 'j) 'j) 'j)I 'j) QI

~1t1l'ltl~~.:Jfl11:JJt'Y'W 'il'Utl.:J~"lftl'Vl i:JJlfltl 'll'~~~flruCVI'W'Wl'11t'Y'Wl'ill'Uf11';jl'll' 1l~~'I1~.:J'il1f) 1'll'1l(l1.. . " . 
In~ fl11:JJ ~ tll 'il Vi 'il ~ clitll ~Bf) ~ Ur1 tl 'il ~ Vi I'll U1Vi ~.11t111 ~ ~ 1C!J 'I:J ru 1 t1'W 1i'1 fl1iJ ~ fl'W 1111 'W 1'11$\1 tI.. 

~ & ='1 QI e:! QI ~ d QI ~ e:!i 

1t'Y:JJtl'W'I1'W .:J11J'W ~'W f).:J1'W'U1Ul.:J tliJ (silent salesman) ~.:J'W 'W f11';j 'VliJ';j ';j ~fl ru CVI 'il~ t'Y1:JJ1';j ()~.:J~~fI11:JJ 

" t'Y'Wl'illl~~~f)~~1'illl1'ln~f11';jclitl1$\~.:JI1J'W~~'il1f)iJ'il~tI'I1mtl "1 tlU1.:J 1'l11J 'U'W1~ ~11~1.:J ff 1;11m.:J 

QI 'j) <=:! QlQJ ~I'j) 

1t'Y'fJ'Utlfl11:JJllt'Y~.:J';j1t1~~ltJV~~1tlf)'I:J';j lu'WI'l'W 

2.1.5.6 ';1m~'lJNt'lfh''i (profit) ~Ur1tl'il~Vi1'11U1~tlV1.:Jt'Y:JJ\J';jru1~1$\ t1'1l11f) 

~iJr1tl 1 ~ t'Y1:JJ1';j () '111 til~:JJ ~mhI ';j ll1'fliJ~i1~ firuC\1'~iJn 'il tlU ~ iJr1 tlt'Y1:JJ1';j () '111 Vl:1\ .:Jl1,1~:JJV'Vl Ii 1~. .. . 
f11';j~m~ l~tlf)U ItJ~~m~ 1'I1~'I1~tlf11';j 1~:JJtltl~mtlll1'niJt1'Wfl'111~ ~~'ll''U~ l~tl.:J'il1f) 1'U~m~jj 
.e:. 'j) I' ~ ,J Q.J aI .e:. 'j) ltJ jlQI d l-=::l 

t'Y'W fIl ll~~flll'U.:JI~:JJ'U'W~ ~ tl ~11~1 l11f)iJ';j ';j 'ilfl ru CVI'IJ tl.:J t'Y'W m 1~ i~';j iJ f11';j tltlf)llUiJllJ'W tltl1~~ 'il~.. . 
..g ..g 1 ~ "'1 ,'j) .e:. ~ 1 d

t'Y1:JJ1';j()~.:J~~~1 ~.:J~~ 'il~iJ'J flflll~~f)tll'11lf)~f11';j"lftl 'W'Vlt'Y~ 
cu cu cu q 
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~ v .ci Q.I Q QJ'
2.1.6 ft fll:ll'U f)\:!~! fUJ 1 flU 1 

Q.I 

tT~ U~ ~'UU 1'Ufll 'j N~~U'j 'j ~ mwYl 

l~~'Hr:rfl~i~i'Uf1l1t:..la\9ll~~m·H).ntucv1!tU~lrJ'U 5 U1~1j)'Yl fitJ 

... "l 'J! I ?I ... ..di 'Ji d "" "i 'J! i 'Ji
2.1.6.1 fl'.i~Y11l:l 'UU IWJ1!lJ'Um1~j)tuCV1'Yl 'lfmfl'Yl~~ U~~:lJ!t'U'J I'U:lJ 'lfmfl 

~~~'U !~ tJ~ 'iI 1fI fIl 'i11911 ~~,~~ 1 V'tJ'UlrJ'U t:..l~ 'il1f1f1l 11 ill 1 ~ f1~~!t 'J~ ~ tJ:lJ m ~~ llJ ~i~i 'U 

"" "I' d •.1 ..k "" ..."" 
tJ\9l~1'11f1':i'i:lJ:lJ'I1~lVlJ1~!il'Yl !'If'U fI':i~~lWlJ1'J!'Yl1 m~~llJ!t'tl~ m~~llJ~flY'lf) 9l~:JJflru~:lJU\9l 

q lU qs ~ 

d '''' ::l\ 'Ji.1 ".1 d"" i 'Jii 'Ji ,OJ 

fI11:lJ!t'tl~!tHU\9If)\9l1~f)'U !u'U\9l'U 'ilJUUUm'i'ilj)tuCV1lJ'i~Ij)'Ylm~~llJ'Yl'UV:lJ 'If 'W'YltliJ\9lm~ 1'lf'U 
OJ • 

.:'"1 ' d' _.I .:ll 'J! 
tJ~m~~llJ 9ltl~m~~llJ m~lJtJ~m~~llJ mltJiJm~~llJll'lJ~ f)~tJ~m~~llJ\1f)1;lf) IlJ'W\9l'W 

2.1.6.2 ~~ltTVifl UU':hlrJ'W1~~1J':i1'i1.nrucv1~ih)\9l'i1f1l'iI'il~UJI~Ul\9l~~mf) ll~~n 
q q u 'lJ 

U'U'J 1U':lJfll':ii~I~:lJ~'W ~fl~-:J'Ii'tJ~~lrJ'Wflrulh~ lv'lfu'tltl-:J'V'lfI1~~fl fitJ ~'U'Vl'U~1 ijJ1'HUfIllJl. . 
_!J..t Q.J 4:9 I W If] 3J Q,I.J I rjJ 0 ~ ~ 
lJ ~N f)'UfIl 191:lJm 'U 'tI O~ tllf) 1f1'll~~fIl91 I~'i ~~ U'I1'U -:J ~1:lJ l'H1\9l t!\9l1'U f1l 'i'Vl1 ~ It:J'lJt!~ IIUfi 'Vln t:J!t~~ 

~ 1 ~ ~':+"I ~ ~l g) 

'Vlm~\9Ifl 1'l1'U '\J'JYI'Vlm~\9lfl mYl'Vlt11~\9lfl m~lJtJ-:J'Vl~~\9If) IlJ'W\9l'U 

2.1.6.3 Un1 U1JlrJ'WU'i'i~.nrucv1~nfl11:lJI~ovl'iofll'iYhuBn~VlnU~1'i:j}'Jm'Vl 

l'iw·' IrlOlYivunul~~U':i':i'i).nrucv1~'U"'I1l~~1fllJlf1tum'Vla'W~11~~:lJ1f)'li'o~'tIo-:Jll~'Jfio nfl11:JJI q q I q 

" i~II~~'t11IrJ'U~l'il~"l ,~ ~l:lJ1Hl'Vl'Ul'iomiJf)~'~~iJ 'li'tJl~vfio 'lh'l1UfI:lJ1fl 11f11~iJ ln~f)l':i 
OJ OJ 

. "" 
IU'il~Il\9lfl~lV i'W~1'Wa-:JllJ~~O:lJll~'Jm:lJ1H1Ulflr:rU:lJ1'l~I~'I1mVfl1-:Jtll'i)'i)~~-:J 100 f11-:J ll~~ 

~l:JJ1Hl'H:lJ'W tiv'W Ulflr:rumi ~'l 'H~'~ nhIUUU1'i 'i).nrucv1iJfl'l~'l 'U11J'\JtJ-:J'\J'J~IIn''J 
II 'lJ q 'U 

~ d ott d'l3J~ ..::::,. ~ d .eI ~ 
2.1.6.4 1~'t'i~ :JJfI11:JJll'tl-:JllH 'Yl'U'Vll'W 1~'I1~'Vl 'I1:lJ 2 'I1'U~ fit! l'I1~mfl~OU~UfI• 

.:ll .....d d _Si...... d 'Ji "" '1 'Ji 'Ji "l ' 
IlJ'WU'i'i'i)j)tuCV1'Vlll'tl-:J!tH utJ-:Jf1'U tJ'W \9l 'i It:J'i) lf1~ ~lnYl ~O:lJ!tt1 ~ ~m'J~tJ 1mrr f1l 1 H~\9l 'If\9l 'U 'Vl'U I:JJ. . 
:lJ1 m'TfI ~ 1:lJ1 1 tlU 1 ':i'il tJ 1 '111 1 I~~ ~ fI 'J!'W YI fi tJ tJ ~ iJ Iil t:J:lJ 11fI '1 ~i 'U 'i U llU U IU~ 'J tJ ~ iJ Ii1 v:JJ 'H ~ ()

q 'U q, 'lJ 

" " ,
m~iJo~ iiu1'I1um1J1 ~f1Yl~U~Il~-:J!tH'Yl'W'Vll'Wl'itJfIl';jc]f:lJH1'W'tI()-:J()lfllrrnl9111~-:J !t~~fla'\.J';j~'~ 

~ ~iJf11'i'l~i'W';jUlmntl~iJ!i1v:lJ11fl'l~lflilounUl~Y1~'W ~U';jUllUUU1';j'il.ntucv11Jlfll~'I1~ 1'lf'U 
'V cu q 'lJ II 

m~iJtliJ m;1O~iju t1~ tl~iJ!i1t:J:lJvJov~ 
OJ 

111 v::ll ... """''''' i 'J! .:ll OJ.. 'Ji .....2.1.6.5 Itl IU'W1'ffYl1Jlfln':i':i:lJ'lfl\9l'Vl:lJf11';j 'I1lu'U1J':i1Jj)ruCV1:JJ1'Ul'UIW'J 1J':i1'i)j)tuCV1. . . 
" , 

U'i ~lj) 'Yl il ri 1'W '1 '11 ui 'iI ~'VlU:lJ1 fl i 'W r:rfllJ ru ~ 'tItJ-:JfIl1 i ~iJl'W IrJ'U m'lf'U ~ U1 1 'ilIVltlfll';j'tl'U ri -:J IrJ'Uril'U" . 
" " 'l 'H ui Iuo~ 'i) 1fl fI ru 'ff:lJU~ YiiJfll1:lJU~ -:Jll H !t(l~'Yl 'W fIl'i lil vm-i 1 1UllU U1J':i H.ntu cv1'i) lf1 l~ 1'lf'U u q cu q 

r:r-:J'~ fl~OiJ'~ mYl'~ 1'l1-:J IrJ'U~'U 
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2.2 HU1f111'IJflvUfUJ1fl'I.J't'iYl Ufl':i"UJ 

2.2.1 f111'IJ'H'lJUJ'llB'i't1V1Ufl':i"i'IJ lu'W 'iJ 'W 1'W
q
f1';i:lJ'i1,jUn'lfUW cVi\9HJ~tll'W 'W. f1. 2542 1l1' 

'" &, .d 0 'JJ "" 'i "".1 'i "1 'JJ ~ '" f111:lJ'Vi:lJ1t1"tJ'eJ-:l 'Vi\9lflf1';i':i:lJ 'Vi:lJ1t1f1-:l -:ll'U'lfN'VI'VlWl1t1:lJ'eJ !\9ltlfl'eJun: !tI'lf'W 'lf~'eJtll'I.J'W'Vi1:'ln 

(':il'lfuwcVi\91t1~m'U, 2547: 1280) 

c.q Q.I 3J d.di' 9JOQ ~dt d rlQ,lQ

2.2.2 fllIUVI'UB'i't'iYlUfl':i':i'IJ tI'eJ'U ':i 'eJtI'eJ\9l\91f1-:l ~fl \91'Wml 'W ~"tJ 'eJ-:l :lJ'lfhJtl 1:lJ till ':i n'Vl :lJ'lfhJtl'e;!U\91 
it'!JI I	 , 

~'U 1'U hm:r'U~mij'eJ'Unu-ff\911iJ;1\91u'U''l ;;'eJ:lJ1'W~'eJ:lJnUli':i':i:lJ'lfl~ l:JiJil-:l"tJ 'eJ-:l1 ~~~1'11:lJ1 ll~ 

1~'eJ-:l 'iJln:lJ'UIJ6iJ~~tIflJflJlm ~tl1Q m~nl1~\911 ml:lJ'Wtllt11:lJ~'iJ~fnIJ 1;1\911l1'mh'eJ~ l~'W I'm111' 
II u u cu 

I I !JI, if !JI 

:lJ~IJ 6~ ~U ':i ~~IJ ilfl~ 'eJ-:l ij til fl ~ 'eJ-:l 1 ~~'W:lJ 1 IV; 'eJ~'W 'eJ-:lfl11:lJ ~ 11 ~ mJ'W V;'W]" l'U 1'W m ':i~ 11lJ'U 

;1\91'lJ':i ~ ~ l1'U 1 ~ tI'eJ lftml ':i -:l-:l1'W 'iJ lnij 'eJ1l1:'l~~Nnltl"tJ'eJ-:l\91'U :lJ1~ ~ IIU1:'I-:l1\91f1~U~iJ'eJ vi 'W li':i ':i:lJ'lfl~ 
q OJ 

'JJ '" ..; 1 'JJ"" • I' • 1 'i "1 'JJ II) 'JJ & ='1 d. 'JJ 'JJ '" 
1n1:'lm l'W'eJ 'Vimu':il-:lu':i~ !tI'lf'U 'lf~'eJtI !~!'l1:lJ1~~:lJ 'iJ-:llU'U'iJ~l':i:lJ\91'U"tJ'eJ-:lnl':i~':il-:l-:ll'W'Vi\91f1f1';i':i:lJ 

OJ	 q 

, 
'" ""<>

1'W 'eJ'lf1 \91 

~-:l'eJ1 'iJ nri 111J{11'11\91f1f1';i':i:lJl~'U ~-:l ~iJfl11:lJ ~:lJ~'Unnu ~-:lfl:lJtnIJ \91m':i':i:lJ l'W':i 1~ 1 ~'I'11 

llJWfl~ 'eJ-:l 1~~iJ fl11:lJ ~11~ 'W \911:lJ ~fI1'Wll1~ ~'eJ:lJ u':i~n 'eJU nu nu1~1:'l'~tIflJflJl ~ ~~ 1'11:lJ1~~llU1:'l-:l 
" " 

1~~ 'iJ lnli':i ':i:lJ'lfl~1'l1'iJ':iU~ N1l1:'l~U':i~lt1'lfu1 ~~'eJtI~m:lJl~~:lJ 1'lf'U nu 1~lu~'eJnlU' mu lU' 
q	 OJ 

1U1U' :lJ l~UI1J'UfI1'lf'U~ 1 riSl1~tll:Jln~nl':i~1Cl!:lJ 'Vi~'eJnu 1~lu~'eJn'Vi'eJtI'IJ'U1~ 1m1JllJ'WfI1'lf'U~ 

1ri'eJ1'l11':i 1~'U\Pi''W (lJ'U\91~	 tI'eJ~'lJ1-:l1\91t1, 2538: 42-43) 
, '" '" 

mm1m~1'W I ulijU:lJ'UIJ61'iJ~fIJ~'W iJm':i'eJv~1:lJn'W:lJ1n~'U 'iJ'U"tJtllmlJ'W ~-:lfl:lJ1mu iJnl':i 
q tJ cu	 U 

U1:'InV;'lf1l1:'l~nU ~~~:lJ'eJ1'Vil':i '1'111 'l1'1:JJ{'eJ-:ln-:l11:'1nunl':i 1l~1-:l'Vil'eJ1'Vi U'Vln1'W ~-:lln~l1ml1-:l~ 'iJ~ 
OJ	 q 

Q 3J rI ~	 QI£SQ&'::1dl.1 Q,I e9.d <do.=k
fl~ ~':i 1-:l ~':i ':i fl-:ll'W 'eJ'U "1 \911 :lJfl11:lJfI'U~ 'iJ-:lln~:lJ 'eJ1'lf'W \911-:l "1 "tJ'U -:l1'W 'Vi \91 flf1';i ':i:lJ ,w1I'W'eJ1'lf'W'Vi'U-:l 

"tJ'eJ-:ln~:lJ~]jyJij'eJ 1'Wm':iu':i~~IJi~-:l'IJ'eJ-:llfl~'eJ-:l 1~ lrl'eJiJm':i rli1\91Jl"1 n'W :lJ1n'iJ'Uln~ml:lJ'lfn,ml1n 
<>. , "s1l).1"''''' 1 "s 
ln~ nl':i tlltl'Vl 'eJ~ 'iJ lnfl'U':i'U 'Vi 'W-:l !utl-:l'eJf1';i'U 'Vi'U-:l 

q q 

, '" 
nu~WJ'W 1'l1\91f1nu:lJ1 11'iJU':i~ lt1'lfuH~'eJmViJJ~'W iJm':i l~ tI'U ~~-:lflW ~:lJ,j~"tJ'eJ-:l1\91f1~U 

OJ q q 

nu~~m~'eJn~u1\91f1~u1 'l1'!'l1:lJ1~~:lJnUrli1\91nWcv1'l1\91f1n';j';j:lJll~1:'I~U':i~lf1'Vl 111:'l~nU 1~1'VIfll 'W hti 
, 

OJ 

'" 
q
 

Vi ~ ~fi' 'W ~'W \911:lJ fl11:lJ n'11 'ViU1"tJ 'eJ -:l tlfl ~iJtI:lJ1 ~WJ'W lf1';i ~ U1'W m':i rl i1 \91 'l1\91 fI f1';i ':i:lJ 1 'l1'iJ fl WfI1'W I J{

q	 q 

:lJ 1\91 ':ij 1'W \911:'1 'eJ~ 'iJ 'W n l':iU 1-:l1119i-:lfl11JJ-:ll:lJ"tJ'eJ-:lf11:'1 U~ 1 'W -:l1'W 'l1\91f1 n':i ':i:lJ l~ 'eJ1:'l''W 'eJ-:lfl11:lJ~'eJ-:lnl':i 'Vll-:l 

<> 1 QQ ~	 rI , 3J 31 Q,I~ 31 QI & 

'iJ\91 'iJ1l1:'l~fl\91'UtI:lJ fl11:lJ1'lf'eJ ':i1:lJ'Vl-:lU':i~ lt1'lf'U1'lf~'eJtI'Vll-:l':il-:lmtl1'Vi~'eJ~fl1:'l'eJ-:ln'W -:ll'W'Vi\91f1f1';i':iJJ'iJ-:l 

nmm~'Wt!'W 6':i 1:lJ"tJ'eJ-:l~'Vi1'V1t11m':ilW~f11~\91{I9iN"1 ~ijfJWril'VlNf11:'1U~ 1'Vltllf111:'l'\91{ ~-:lflJJ 

f11~'U 1 111:'l ~1WJ'U 1j':i ':i:lJ IlJ'UwmrnIJruU':i~~l'lfl~llm~iYU'Vl'eJ~llJ'Wm~ nm1-:lfl11JJf11flf1iJi 'iJ"tJ'eJ-:Jfl'W 
OJ 



"13 

2.2.3 ifu~nrVltlf)"j''ll flW::;f1':j';i :IJfil'Hi~ 1l;\'1:IJ1l ~::;oWl'JJ'U 1 '11\Pi tlfi ';i ';i:IJ 1'Viti f1':j:::: 'VI';i 'N 

tl\Pil;\'ll1m';i:IJ 1l1'ml:IJl1:IJ1(J'Utl~ ff'Ufi'l'11\Pitlm';i:IJ ~~tfl1:IJ1VG~ ~~~I'i'tl~ l~ntll'U f11';i1J';i::::~h·j". ~ 

d 'iI "".1 .1 ' 1 '1'i1"j '" "j "'l "j. '1 "" 
llrl:::::IJWJ1:IJ~l:IJ~1'Ufl'rlu::;WNtlV ~Vtllllll:::: t'lflmtl~'iJm Ifl';itl~:IJtllmtl~'VI'UIlH 'lflV 'Ufil';iNrl\Pi 

~ . 
'iI c:lli] 'iI 
~lVfit~ 

fln~ftfii imyu'VI url::::ntllnv';i~11V::::nlloWl'JJ'U1 (2537: 85-87) firillil l1\Pitlm';i:IJI~'U 
"" 'iI d 0 'iI "'l '1'i1 "'l Ii] ''1'i1 "'l "'l , 1 "" c:lli] 'iI 1'iI 'I ~I"'l 1 
l;\''UfI1'V1'V1l~lV:lJtl tllll t'lfl1';itl t:IJ t'lflfl';itl~:IJtlIlU'lN1V '1 'Uf11lNrl\Pifi t~ ll\Pi\Pitl~ t'lfH:lJtl'Utl~fl'U 'U 

.q ~ d .Q ... I ... I d I.Q .Q 1 !JJd d 

Ol';i Nrl \Pi 9f ~ fll';i:IJ Ol ';i lll;\'~ ~ tl tlfi'U tl~ fl'rl u:::: II rl ::::u';i::; I'l'lW 'U tl~lll1 rl ~ Nrl\Pi llrl::; Nrl\Pi ~ VN'VI:IJ ml:IJ 
~ 

'lfl'U lUJ~1J';i::::fitlUnllm';i:IJ l'U ';i1JllUUtl\Pil;\'ll1 m';i:IJfllV1'Ufl1ll~ tl'U 
u ~. 

J.c! .Q ~ .QQ.I~ 
'U tl fi 111 fi'U :IJ 'U \Pi ';i Vtl~ U l~ lfltl (2538: 42-43) tl1i 1J1 V tl ~flll:IJ l1:1J1 V'll tl ~ NrlfliHU "Y1 

11\Pi tl m ';i:IJ l1:1J1 VG~ Ifl ~ tl~ 1,*l;\'tW~'I'11~'U 1 ~V'lfll,j' l'U 1m1'tl~ ~'U I~tl1J ';i:::: 1 CJ'lful,*l;\'tl VI 'U f11 ';i 

fllH ~1\Pi1J ';i:::: ~ 1i'U 1 ~ VI ,*il;\'~1i ';j';j:IJ 'lfl~ ~iJ1 'U VItl~ ~'U Nrl ~ l'Ul~ 'U ~fill w:::: 'U tl~ fin'tllitl ~. ~ 

• 1 "" 0' I 0' 'iI & Ii] 'il, 1 d , "". I d ~I .,; 
U ';i:::: ~ lJ:iI l;\' l:1J1 ';i tl tl1 V 'VI tl ~ tln:IJ W flll:IJ t l;\' fi t~ 'U Nrl ~ 1 'U ~ CJ:IJ fl Wm 'VI 1~ fl'rl u:::: 'VII u 'U l;\' ~ 

lll;\'~ ~ tltlnt'Q 'l'll::::~l~ 'U 'U tl~Vltl~ ~'Ullrl::::'U tl~~'U liJtl~J 'U 1 ~V'I1\Pitl m ';i :IJ~'I'1l~'Ul citl~ 11lfiml:IJ 

" ~11~'U~ tlOl';ifllH~1\Pi1J';idli'U l1~tl'l'1l Hfllvl 'Ufli'll~tl'U iJfil1vfiil "'I1\Pitlm';i:IJYl'U ih'U" u~ 
d I q ~.Q J i !iJ ~ ~ d 'Q.I 3J ~ .dt lIJ 3JQ.I.Q 

'I11fi:IJf11';il;\'~Il;\'';i:IJ tl1Nrl\Pi:lJ1fi'U'U 'U'VItl~tl'U'U'Ull::::I';iVfill "l'I\Pitlm';i:IJ'VItl~tl'U" l:IJtl t~';iUOl';i 

mrUl;\''U'Ull1'N~\Pimh~ll'l'l~'''lmV~~~~l1i~l1~tl~l~~fllfl~~~I~'U "'I1\Pitlm';i:IJ~'Ulntl~" ~~'I'1l1l1'•
 
"
 

'VI';i luil11\Pitl m';i :IJlr'UI~'U'Utl~lll1ri~N~\Pil~ 

. 
.... C\ .... 

2.3 UU1fl11'llflVlAnU10um::::vI1'U 
'I '1/ I 

m ::::mlJ I~'U i l;\'~'Vi u V:IJ1'*:IJ1 f)'Vil;\'~ l'U tl\Pil;\'ll1 m ';i :IJfI1'lf'U::::U ';i ';i II '1'1'~ l'U 1J';i::; 1'VI fl''VioWl'JJ 'U 1 
q q q q 

II ~ 1 II rl::; 1J ';i::; 1'VI fl'ih5~ oW I'JJ 'U 1 1 ~ Vl'Q 'l'l1:::: Ol nh 11J1'*N ~\Pi fI1'lf'U:::: U ';i ';ill II rl:::: I~ tlOl ';i 'U'U ri ~. 
1 'iI • I"" 'iI 1'iI "j "" '" '" e% d 'I

ll'U 1 'U :IJu';i :IJ1Wflll:IJ\Pi tl~f11 ';i 'lfm::::~l11I'l'ltlNrl\Pifll'lf'U::::U';i';i llV~'U (JlV\Pill;\'~'U'U tlfi:lJ1fi t'U tl'U lfl \Pi. ~ 

'I • I Ii] C\ 'iI i 'iI 1 .,1 0' c:l"j "" 
t'Uu';i::::I'VIfl' t'VIV:lJml:IJ\Pitl~f11';i 'lfm::::mlJ ~m'Q'l'll::::m::::~llJflnf'l\Pilm::::m::::~llJll'U~l'l'ltlf11';iNrl\Pi 

, " 
fll'lf'U::::1J';i';i lllJi''U (JlCJl'il h'\eJ~';ill;\'~tl~l~~tlI'Utl~ trUI'i-:Jll~ 'l'l.fl'. 2528 1~'UI'i''U:IJ1. ~ 

2.3.1 fl11'll'ti'lllU'Uf)~O'::::V1UJ 

l:!l o.Q !iJ 1 e:!:l. I G'Q.I Q,I " ~ 

m::::mlJ tltlOlI'U~lllfiml:IJ\Pitl~f11';i 'Uf11';ill~I';itl~';ill\Pil~'1'Utl~:IJ'UIW ~~'U'Um::::~llJll~. 
]Jtllmnlllnl'VllnU tll';i V1i';i';i:IJ'Utl~:IJ'Ullt m::::~llJ lJi'tlfi1l1'ml:IJl1:IJ1VB ~tl il;\'~llN'U1J1~ 1~V'I'11 

q q cu q 

~ lI]3J !iJ d 9J q!iJd e:!l.Q G' Q.I e:!l qvo e:!l I ~ 
:IJ111lfiWtl t:IJ ~l~l1UJl ItJ'U~'U t'lfI'UV'U'\1';jtl'l'l:IJ'l'll1'U~l;\'tl t'lf'VIlf11'lf'U::::U';i';ill l1';itll1tl'Utl~ ';il:IJm

u • 

1 'iI 0 '" 'I 'iI'I 'iI "".1 ':!I "'l ~I 'iI 
'If'VIlml:IJl;\'::::tll~llrl::::~~9fU\Pirltl~ll'U t'lf t'U~l'Utl\Pil;\'ll1m';i:IJ ~l'Ufl'rlu::::~l'UH:lJtllu'U\Pi'U 

~ . 
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m~~lll I'lHn'lJrh:il paper l'Ufllll1eJ:Jf1tlll ii'j1nftI"l11'il1nfllll1eJ:JntlIl11 papyms ~:J 

l ~'U ~ElI'i''U nfi'lrW~'I1 ~ :J'IHJ-.1 'lf11~fJUI'1 m~~lm~'lJiin1'j 1~:J1'U flfm'jn1'U ~1JtI'j1'lfEllru 1:unml1 

"''''.1''' ''';'1 I '" 1 "''''.1'''' 'JJ .I?I oJ:l1 'JJ
'\JEl-:ltltlul'l 'j~'I11Nu 2,400-3,000 nEl'Um~l'lm~ ~t1'lf11tltlUI'l'U11'l'UU1U~~9f-:llu'UI'l'Unn 

~ 31 'JJ Cl ..J J I : l.rJ ~ ~.::'IICl 

'I1'j tll'l'U tltl'lf'U ~ 'I1'U -:I'\J'U Eltl'j 'lJU'lJ'U1 !'U~'lJ1H~l'llU'Um~~ 11l... 

tl1'ilmh1'~11m~~11l!~'UHill'lnruCl'1~l11'lJ1'il1n1~~l~'Ult1'\Jtl-:lYl'lf~Utl'lJn'U'lJ1nMitl Yl'lf. 
\I] 'JJ oJ:l1 "'l "'l dl'JJ 'JJ oj '" .., 1'JJ'" 

1"l1n !'lJ~'U 9f-:llu'UI"l'lfl'lJtl-:l'l1'Ul1 U~~!fI'llm~~lll'Yl 'lfUmntl:J~1'lJ1'jt1'U1n~'lJ'lJ1 'lftln 

2.3.2 'lll\1lj!n.!flj~m'W 

'JJI 'JJ 'JJ d d 'JJ 1 '" '" '" 'JJ 1H 'lfm~~nHW~~'Yl!ntl1'\Jtl-:l 'UElI'l~l'l1m'j'lJm~mllu~~m'jI"l'lJ1"l fl1'j'lJfl11'lJl'U1 'il ... ... . 
'lJl1'l'jj1'Um ~~ 1IlYl'lJ~'lJl-:ltJriN~~ll~'U~Elnwu1m~~11l'ul~1 M'~'lJrilU~~U'j~'11 if~ 'lJ1n~ ~~ 1'U 

'" '" oJm 'j I"l 'lJ I"l 'j ~ 'lJ 'lJ '11 'U-:I"l 

m'j f11 'U 1ru l~ t11n'lJ m ~ ~ 11l ii.u'tlf11 'I1'U ~, ~ un '\J'U 1~ 'U El-:lm ~ mIl fl11'lJ'I1 'U 1 U~~ 
: Q,I ~ 'j) J! ~ I cSl 'j) OJ l.rJ 3J , Q,I 

'Ul'I1'Un llJ'UI'l'U 9f-:l'lJtl~ 2-3 'j~'lJ'lJ'Yl 'lfn'U l~un 'j~1J'lJ:J..111'l'jj1'UEl:Jnqll 'j~'lJ'lJ'lJ1mjl1'U'Utl-:l 

rI , .... 1 C:lo e:t. do 1 ~ ..:::to Q.I oJ ... 
tl-:lfl m 'j 'lJ 11'l 'j jl1'U 'j ~ 'I11Nu 'j ~l'Yl ft' U~~ 'j~ 'lJ'lJtl'lJI"l!'j t1~ U'lJwm '11 'j tJ'j ~ 'lJ'lJt)lm n 'U 9f -:lu

1
'j~l'Y1 ft' 

, 'Yl t1U t1'lJ 1~'lJ 1\9'1 'j j 1'U 'j~ 'lJ 'lJ '11 ~-:I 

'lJl1'l 'j jl1 'U 'j ~ '1111-:1 U 'j ~ l'Yl ft' ISO U~ ~ 'lJl1'l 'j jl1 'U eJ -:I n q II (International Standard 

Organization and British Standard) 

mhtl'lJlI'l'jjl1'U~1~1'Um'j'lJtln~'lJU~m~~11l'~unmhtlJl'I1un U1'lJl\9'l'j f111'lJ'I1'U1 

U~~'U'U1~ 

" ",
U1'l1Un (weight 'I11tl substance) flEl ri1U1'l1Unm~~11l .yjiimhm~'Un1'lJ~ElI'l1'jNnJI'l'j 

" " oJ
(n1'lJ/I'l'j.'lJ.) 'lJNfl1:JEll'ilHih11 (basis weight) U'Yl'U ri1U1'l1Un'lJlI'l'jjl1'U'Utl-:lm~~11l'lfU~'I1'U-:I 

'il~~'lJ~'U £1 ~t1I'l'j -:In'lJfl11'lJU~-:I U'j -:I'U El-:lm~~lIlJ'U"l 

U1'lJl1'l'j (volume basis) 'il~n1'l1'U~~1t1ri1f111'lJ'I1'Ullll'UiJ~ill'lJI'l'j'Utl-:l1Jnm~~11l100 

w·j'Ul'Umhtl 100 n1WI'l'j.'lJ. l'lf'U Vol. 16 'I1'lJ1tlf111:lJ11 m~~lll 100 n-rWI'l'j.'lJ. ~1'U1'U 100 

" ". 
uvi'U 1~fl11:lJ'I1'U1'~ 16 iJ~~l:lJI'l'j ml1t1iiutl:lJl~1'U1J'j~l'Ylft'B-:lntlllrvhu'U ri1'l11'lJ.yjnl'l1'U~ 

" " m~~11l'lJ'UYl'Uil1'U 100 n-rwl'l'j .:lJ. ll"l'j1~m~\9'I1lliitY1'U 1mUt1nU1 'ul~Yl:lJ~'I1u-:liYtl u~~ri1 
dO u ... 

U1:lJ 11'l 'j~-:lnri 11~1:lJ 1'j t1Ul'U1lm 1~Mfl11'lJ'I1'U1'Utl-:llri:lJ'11 U-:liYtl ,~ 

fl11:lJ'I1'U 1 (thickness) U t1'lJ1~1'l'j1'iJflruflll"l'U tl-:lm~~ 11l1~~~tl'U 19l1~l'UU~~fll'lf'U~ 

'lJ'j 'j 'il lntl 'lJ 'Yln U 'j ~ lfi 'Yl 

9J I d do 0 Q,I I 

fl11'lJ1'l1'U 'Yl1'U I'ltlU'J -.1 'iW'U 1~ (tear resistance) :lJf111:lJmflf:ljI'lElm'jfl1'lJrJ:lJrJruflll"l'Utl-:l 
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ml]Jl'i'l'W 'Yll'W ~ DUH ~'W'Yl~ ~ (bursting strength) UtI:JJ1~'Yl~ !YDuflwm'W'lJD-:lm~~ 1'hi 

d ~ I do J d 'I OJ d 'j/

m~~1'h111'IJ-:l'l1'jDH~'WrlflTIfl'Yl'W1:JJ1'IJ'W'jUL'U'W.f11'b''W~1'b''W flrlfl-:l fJ-:lIU'WI9I'W 
OJ OJ 'II 

~ 4 0 QI I cl n.1 d, " 
fll'j'l11ml]J'b''W (moisture content) ]Jml]J!Ylfltyl9l om ~~ l£JH'lJ-:l11 rl~m~m'hl ~fl\'lfl'Yl'il~ 

2.3.3 ~WI'j!l'\.!fl'j~~nfm.j·hnh~mft'f1rJ 
" " 1HYim{1'W u'j~I'Yl!11 'Yltlci1'W lmyutI]JHl1'l.htl'IJ'W 1~1~'W U1 ~191 u~l'W'I1'l-htlUl'11 'l!fl 

" " . 
Utili1~'j~ U1H]J19I1fl 1'li'W Ull1UflVi'W i1'W1~ fli'Wl9Il1 NI]JI9I'j m ~~ 1'hi Vi ~il19l1 'W U'j~ 1'Yl!11'Yltl~ 2 

. "" 
'IJ'Wl~ ViiiD'h~'W]J1I91'jil'WfiD 24 x 35 19I1'jl-:lU1 Hrl~ 31 x 43 19I1'jl-:lU1 

'IJ'Wl~ 24 x 35 ~~t)l1t1fl~11u11m~~1'h11:JJI~fl l~~l'11i'U~:JJr{~-:l~]Jr{'lJ'W1~]J1I91'jil'W 
~ I ~l QI ~ 

ISO flfl'j~UU A 1'b''W A4 A5 IU'W'IJ'Wl~'I1'W-:l!YDII~~11'j!Yl'j 

o <V 0 <Qr, rid:. Q rI 'j/ 'j/

!Y1l1'jum~~1'h1'IJ'W1~ 31 x43 'W1]J1'W]J'W!Y-:l'W]J'W'IJ'Wl~ 8 'I1'Wlt1fl (71/2 U1 x 10 1/4 
'j/ 'j/ 'j/.& 'rl dt .cs. 

U1) 16 l1'Wlt1fl (5 U1 x 7 1/2 ih) 91-:lI~'W'IJ'W1~Vi~]J'W'I1'l!-:liYDci1'Wlmy I'WD-:l'illflm~~l'h1]J 

'IJ'W 1~m~";~fl11 

1'W'j~uu ISO 1'li'W U~'W'IJ'W1~II~'Wm~m'hlUtI:JJ11t1flI9l1]J~1'W1'W~Y1~1~'illflll~'Wlmy

1~]J11t1fl'"hY1~ 1 lriDY1~IIU-:lfl~-:l11t1flill'i~ 2 I'i~UU-:l 3 ci1'W11t1fl11Y1~ 3 1~'WI'i''W 

9J I e!i OJ 

'lJfl1,J~'illfl http://www.mew6.com/composer/package/package_20.php fl~11fJ-:l~fl£JW~ 

'UD-:lu'j'j~fiw~u'j~If1'Ylm~~1'h1~U'jlflfJD~1'WYlD-:ll9lm~~1 8 ~UUUU ~-:lu" fiD"llu ~ 
')31 '" 31' I ')"j d

2.3.4.1 C)fMm~mll (paper envelope) !'b'm'j~!Y'WfllI911-:l"l1'b''W !Ul~fltl tlll]J~ 

Q.I I d~ d'j/ ~ 'j/ Q JQI Q ..-=:r,'j/ 

'I11!Y11'W 1]J~~'W'b' 'il~1'I]J1t1 IU'WI9I'W fll'jl~flfl h'IJ'W1~U~~'b''W~'UD-:l91D-:l'U'W flU'b''W~'UD-:l!Y'Wfllll~~ 

" ". 
2.3.4.2 Q-3f1'j~~lll (paper bag) ~'l'1-:l11UUUU'W'jlU(Hlrim'l11'jt)f'WI~fl"1 Vi~ 

" ." 
Ull1UfllUl) IIUU~'Utllt1,j'l-:lU~~fi''W(1~m'j'iliY'WI'1'1Vi~u~]J1W]J1fll'li'WUil-:l flfln ,j'11!Y11 'I1~fll.ff. . 

?I ') I d "'I 31 '" 31" l"j ""'" 
Ulu'WfJ-:l !'Wfl~D-:lm~~l'h1II'U-:l) U~~IIUll~'Wfl4 ~1'W m'j'il!Y'Wfllu'j~If1'Yllmfl-:lI'Yl!1 flW!Y]J1JI9I'IJ'fN

q q q q 

4G1 'j/J Q.I Gl 'j/ .::'1 QI Q 'j/ 44: QJ 'j/ .et & C!

m~m£J'Yl !'b''U 'WflUfll'j !'b'-:ll'Wlu'W'I1Ml 'I11fl!Y'Wfll'Yl]J'W 1'11'W flmflm'j 1'b'm~~l£J1'11 'Wtl191-:l]J fll 

'j/ QI 'j/ e!i I rI -=::r. 'j/d, ,: ~ d 
'U D-:l fll'j19l1'W11 H~'W 'Yl~ ~ U~~ fll'j19l1'Wll H~-:l 'Ul~ Dtll'WlflWCl1!Y-:l 'I11fl!Y'W fll]Jml]J'b''W!Y -:l '11 'j DlflU 

q <u cu cu 

I 
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'" .., I 0, r;J d~ 
2.3.4.3 t1-.1fl'i~m'l:l't'ltm.l.u'U (multiwall paper sack) -ffl'H1U'U'U'ff\l'ff'UfI1'VllJ 

q 

l1\l1'UfllJ1f1flll 10 nhfl~:IJ iY'Ufl'l~\1fmf1tl tJ'UCJ5llJ'Ul'1' m'Hl1~\911 'ffl1lflii l~\91'YH'll'ff~fI {)\I'" . 
J'J:::S~ 0, d~ I ~1!lJ)J dllJ!lJQ,I oJ1'>10 

tJ1 ::ail 'Vl 'U:IJ'Vl \lU UUU lf1lU\91 UrI~UUUlJ rI'U n\91 rI~U UU 'e)1 'iJ 'il~lJ 'ff1'U'U til tI'Ul\1 \911t1f1 ~ \91 1'ff~'Vl 'Jj''Vll 
I I ' I 

-=t -=t 0 ~ $I GI ~ GJ iI~ A r;J q Q"IO,1
'iJlf1m~\911EH'H'Utl1'Vl'Vll'iJlf1W'e)l'ff'U ~tlfJ11 l'1'l'eJ ~'HlJmlW'H'Utl1l:J:\I 'Hlfl\91'e)\lfllHl'IlJfJru'fflJU\91 'U 

$I _9-1 ,1 d ~!lJ 0, L:t ~ .J ,et 1'>I 0 'QJ Q,I

\911'U 'U'e) \I fI'U fl11lJ'Jj''U fI'e)l 'ill f1r1 'e)U m tI'I'Im 'ff\91 fI 'e)fI'Jj''U'H 'U \I 1 'ff~'Vl 'Jj''VllQ 'lLnl ~ ~'e)'l m ~ \911'£1 'ff1'U 

' "" 1'>I ••1 '" .J '" 0 '>I ~I OJ ~ •1'HUJ'UtllJ 'Jj'm~\911'llflnn'Vl (kraft) ~'llJmllJ'H'U11J1\1'Ulm~'e)'Ul'U'Uv.I'U'l'HmtJ'Jj''U(multlwall bag) 
u 

'H1 'e)Lfl i1 'e) UphU\91 flI911 'l n'U 1tJ\911lJ m!1~ 1~'ff'e) tJ LU'U un 'iJ•Jlru cv1~ 1~n'U lJ1f1-ffl'H 1 Uv.lil \91Jlru cv1 

tJ1~Lil'V1Lfl~'e)'l'e)tJlilflu11il f11 'Umhtl'Ult1UUUtJ~fl£1'e)t1~'l ~\911~'hu'U individual package flfl• 
UUU'H rl 'l ~ iifl11lJ1fI15~\91 nUl~ ;1\91f111mU'U tl £1'U'e)'lNUnmuU'U f) £11 'l lJ1f1 fl m~'l EJ'lL1J'U ~'e) 

'" '" 
1CJ.l'll ru1tJ 1 ~ Lil 'Vl ~ 'l Vi lJ.w~U 'ff\91'lteJfl1:1fI'll ill'll 'e)'lv.lil \91Jlru CV11~~fl fI~1£.1 

2.3.4.4 19afl'i~~1'1:1~'U1tJ (moulded pulp container) ii'Jj'U~~Y11'iJlf1l~'e)U1"f!'Vli 

~'l '1 ~un 'iJ Dl'H l1-fflL~ 'iJ 1 UU[1~m'H11~L'1J'1\9rDU llJ1mn'Yll~ Uri ~'Jj'\1 \91~Y1 1'iJ lf1L~tllfl''llm ~~1'll ~'l. '" '" 
'>1 II] 11]'>1 0 ~I OJ "! 1'>1'>1 "" "" OJ'OJ OJ od1d1 '" 

1'llU11'il I'll v.lfI N" IlJ'ff\91 UrI~'VllL'U'U1'ff'Plfl'Um~U'Vlfl fll1lmlfl 'Jj'\91f)'lfl1'U'ltl,,'Jj''U~'Uf)'lNrI\91ilruCV1 

~ 'iJ~un 'ilLU'U rl'lrlUJ L'I'I11~L~t11'1J'f)'lnUmllJU"fl'PlJltl'lJ'e)'lNUnilfl 
• u '" 

~I "'.1OJ2.3.4.5 m~ iJa,m'i~m'll (paper / composite can) LlJ'U un ~ilru CV1~lJ'Vl1'lm~Uflfl 
, ~ 

Vi 1~ 'iJlf1fll1Vl'U fI'j~\911'll11 u n'U'H mtJ '1 oH'U Vl'UU UULfI~ t11'H1 tllL'U'UU'U 1\91':i 'l 0'11 ~fI'j~~lE1 L'H'Utl1 

UI91l't1t1"'e)~1"L~tl1'iJ~l~t1f1il paper can utJlJ1~m1~'Uf)"U~'l ul'it1'11~1'ff~~1m~'Hil" m~\911'll 
d 0, d ....1 rI 0, d I ,J Q,I ... I 

L'H'Utl1/ Dt1lJL'UtllJl"IDtirI / 'I'IC11'ff\91f1 'iJ~L1t1f111 compostie can ~'llJfI'iJ~U':i':i~'e)1'1111lJ':i~Lil'Vl'U'UlJ 

~ ~ 

'UUL~t111'i1'l '1 Nl m dlfl'liTfIlU'U h 'H::~'H1 'e)'I'Im 'ff~fl1J1'l f11'l'il ~ '1 ~N1UU'Uihh'lLiJ\91~ lt1 (easy 

dll] '>I "! 'I '>I '>I "" d' OJ ~.I.I I

opening end) fll\91 fll1LrI'e)fI 1'll\91'e)'l'l'l'iJl'jrulfJru.fl1'1'1'U'e)'l\91~L'UU1~'H11'l\911m~lJ'e)\l1"I1UrI~1'e)tI\9l'e) 

'U'e)'l fI11Vl'U L~ 'eJ1~ 'e)\ln'UiJ'l~lfl'Plfl1':if1cl!lJ 

2.3.4.6 O'lfl'j~m'll (fibre drum) ii1:1f1E1ru~L'If'UL~tl1n'Um~i1'e)\lm~~1'llUl91ii 

'U'Ul'Pl1mu 1~L~'e)fll1'U'Uri\l iY'Uf{l~UtllJ'Un'iJf1'e) 'ffl1Lflii L~'Pl'l'lmff~fI "1[1"1 fI11Lii'e)fl1~1'i''e)'l 
u • 

'i'lTU\lmllJU~\lU 1 'llrltll~ tI\lcn'f)'UlU'U'Ynlfll'PltJfI11'Vl~'ff'e)U~1'U'e)'lfll11'i'1'U U1 'lfl'Pl 

'd ~I OJ '" .1'" .oi1l]'>I OJ 

2.3.4.7 mm-.1m~m'l:lu'U'I (paperboare box) l'U'U 'U11 ~ilruCV1'UltJlJ"fI'Vl 1\91'J1J 

fl11lJUtllJ'ff'l'ff'Pl'ffllJ11tlYll'iJl f1m~~l'llu~'ll~'Hmtl'Jj'\1'Pl mY! m~'Pll'lll1JLflii'e)'U (fI'j~'Pll'll'Ul1 ­'" . 
o<:!:l ~ 0' OJ <I rI d r;J ~Q.I

L'V11f1'j~'Pl1'I:HfI"'e)U m~'Pl1'l:lfl11~ m~~1'llfll1\91lJ'U fI'j~'Pll'll~U\9lUfl1~ LU'U\91'U 'U'e)fI'iJlf1'UtI'l 
, , ~ 

'ffllJ11mfliifl'Ul'ff'PlU'U l'lf'U 11'fh 'I'Im'ff~f) l'U liiif)tJf'Uflru'ffmJ~1~~~'U fll1 Lii'e)fI HflriD'lflci'e)'l 
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, , '" 
m~~llJU~\I ~tJ\lVi\ll'jW 1f1W fflJU~l11ntl1nlJf)n 1~\I1'Ul~'U'I1 tlf) 1'l5'U m1lJtjf'U f11'j~l'Ull'j \I~'U• 

Q.J : Q,I 'jJ 0'	 jI I

'VI~fl f111lJff1lJnfll'Uf11'j'jlJ'U1mJf)lmh~mw 2- 3 'JJtJ'U~ llfl111~'IJ'U1~llfl~fl11lJ'I1'U1'IJtJ\I• 

, '" 
Iii tJ f) 1¢i'mlJ ~ tJ\I f11 'j ~ 1t1l1\1 ~ I'i~ I\l1~ '111 'e)'iJ~ n'j 1mfl., f) '11\11ff~.IIfl~ m 'j lJ111 f) n v.I~~ l'U f11 'j 

I d ~ 1 J I Q,I ~ en) f)lllJ lJ f) fltJ \I f) 'j ~ ~ llJ ll'IJ \I f) n 1fl tJf) 'IJ 'U 1~'IJ tJ\I m ~ ~ llJ II fl~ lllJlJ'IJ tJ\I f)f1 tJ\I \I~ 'IJ'U tJ t1f1iJ'li'U ~ 'IJ tJ\I., 
.q 'j) 'j)	 ~ 91 QJ d q3J oe!t ~ d 
ff'U mufl~f111lJ~tJ\I f11'j 'IJ tJ\I~ m~ f11'j ~\I11\1 I'l tJ\lfl\Il9l1 II 'IJ\lllH I '11 f111lJff1t1\11lJllJtJ~ \111\1111 'U 

f)~lJ ~ 1t1llnf11'j'l1£)lJllfl~f) tJ f)~ tJ\I~11 f)tJ1\1n'l1~ 1~ l¢i' "1 fl"1.	 ., 
I _.I	 ~I ... ..dd

2.3.4.8	 mH)-:ln~~VIllJgnl'Jn (corrugated fibreboard box) llJ'U lJ'j'j~f)WCV1'V1lJ 

'" 
lJ 'VIlJ1'V1llfl~ 'JJ~ mw f)n1~'rY \I ff~ f)~ tJ\I m~ ~ llJ flf)l'lf)n'l11'11 11f1llJ1 ff1m'j fl tJ tJf1lllJlJ1,rn'IJ'U 1~ 

'U q	 cu cu 

e::! d 1JI 'j)	 dQl.q rI'3J'j)	 ~ 
~'JJ 'VI H II fl~ lJ f111lJ II 'U\lllH l ~ 1'l1lJI'l tJ\I f11 'j 'U tJf) \11 f)'UtI\lff1m 'j fl 'WlJ'W 'IJ tJm llJ '11 'j tJ~ 'JJm'WlJ'U 

. "',
I '1!l1 ... <9 '1!l1'" "'!lI!lI "'!lI 1I]!lId !lI 

f) fl tJ\ll'I1 ff1 t1\11lJ 1'W tJ ~ \I ~ ~ I \I v.l9ftJllfl~ 1'W tJll \I \I 'IJ tJlJ fl ff'U 'f11 I ~tJ f)~ 1tl., .,	 ., 

2.3.4 m~V11'1ffi1,n'\..A-:ll'UlJn'ilftWcr1• 
m~~llJ~l ~1 'U \l1'U m 'j \I .ow~n'l1 fl1tl'lilJ~ v.I~~ \l1f1l~tJm~ ~ llJ~nflW fflJU~ll~mi1\ln'U.	 . 

~llJfl11lJl'I1Utl1 fl11lJ'VI'U'I11'U~tJf11'jQf)'lJ1~ f11'j~'U'VI~fl f11'j~lJ 'I11tJf11'j'l1f)\ltJ ~\I.o~I~'U 
QI rid i<:::l Q: Q,I 0	 Q,I ~ QI.q

• 
I c:I .q .c:v::~. .q QI 

lJ 'j'j ~f)W CV1 'VIlJl1'f11\) f1llfl~lJ'U I'll 'Uf1llJ1	 (~lHfl'f)~ 'litlff'U '11 llfl~f) tJlf)t1'j~ 1'j tl~ f)\I'W~'U1, 2537: 

57) '(h'l11lJ f) ~ tJ \I m ~ ~ llJ fl f)l'lf).o~ I~ 'U lJ'j'j \I .ow ~~ 1~1 'U f11 'j 'IJ 1.,1 ri \1m f)~ ff~ Iri tJ\I \l1f)]J fl11lJ 
cu cu q	 q 

d	 Q,I _IQ.I rI .qLrJ'j) 'jJ QJ,q rI at 

II 'IJ\lllH l'I1m~fflJf)lJ'j l'f1111i:'l~'jlJflf)lJW ff1lJ n flv.lfll'l l~~ 'j \I~ llJfl11lJ~ tJ\lf11'j llfl~ tl\l'WlJ'WfftJ~ ff., 
1I]!lI I !lI 
l~ tJtl1\lff1tl\lllJ~1tl 
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52 mm 105 mm 210mm 420mm 

1189 mm 

841 mm 

d
lun :http://commons.wikimedia.org/wiki/lmage:A_size_illustration.png 
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Vll''.il~~ 3 Hftfl~1J'j~lfl'VI'UU~m~f111l 

'!J'i~lili1 

d ell .Ji Q.I~.1 .eI ~ _.1 0' 'j) ~ iJ ~ aJ ",.I 0' 
m::~ llJ i1 HJ:l19l1l1 flWU'll'J:lll"ll9llf 'i UWU fl'j ll"1 i1 J:l1U "l If 'i UI9l U..:J :uwu m ll"1i1 

, iI iI 0''';1 iI .;, II) ",:' II) '0,1 '" 
UVl'l'WUU'iUfJ1:l:: 80 m::;Y11lJfl'nvJl1l1 'lI'l1'W1111'!J:lJI1\1'!J'i::lili11:lJnUn1:Y(kraft paper) 

~: 0 1j} djl dQ.I 

(f)'j~~llJ1:Y'W 119l1J:l) 1:Y1lf'iUf1l'i 'lI..:J1'W i1l9ltJ..:J fll'if!11:UU'U..:JU'j..:j1:Y..:J U1:l:: 
" 

0,1 0'0,1 ",.A "l .A ... ~l '" ~ 
fl 'i ::Y11lJ f1 'i ll"1l1l"1 Ufl1:Yll"Hlfl11:lJ 1:Y1fJ..:J 1:lJ If 'i UlWU H1:l I9llu'W m::~ llJ 1:Y1:YU 

9i1..:J "l i'iU:lJ Hm::Y11lJ llfi1fJ1'1'11t:!..:Jl~Ufll'j'U'lHY..:J UJ:l::l'iuHftl9lfiWcv1~11'!J 

(stretchable paper) 

d ~I
m~~l'lJU'U..:JUH'UI:ll::;lUUfl 

(wet strength paper) 

0:::1 d oC), ~ .? cv""'\I] .? ..:!i
m::~1'lJm'\.w1i1ll9l:UUJ1;'l1:UUvJU'iml~ 18~ (melamine fonnaJdehyde) If'iU 

Ql~uvJu{JJUJ:l~18~ (urea fonnaldehyde) I~Ul~:Ufl11:UU~..:Ju'i'l1Mfm:~Tjol 
." . 

UU''Uw::{uon i'io:u1Ml1UHftl9lfiW cv1Vijjf!11:u.:JIU~H llJ:l~ H'I'11(l..:JlVlUf11'i 
" q 

m:: ~1'lJ flU 1 'U JJU 11JU m ~~ 1'lJ~ Hftl9l1l1fHtU~fhu f1l'j ~1Julrlun1;'l1U1U llUlff'U1um::111 fJ 

(greaseproof paper) UJ:l~1J1:1Jlf1:U1fHrlU'Wli'l'lJ vh1Mm::~llJjjfl11JJlf'U1Uu'U~..:J ~..:J~u..:jtiun1'i 

eJfmhu'Uu..:J I'UJJUI~~ i'ifJ1JHl1UHftl9lfil:ll'l'1U1lf1'i~jjl'UJJU~..:J UJ:l:: 

" . " 
t);Uri1UU::Ilf riVijjl11:iJ'tHfl~UUflU1:Yi'i:u 

1111l1flf)'j::~llJfl'Wl'UJJU~fhun1'i~~l~ fJU~UfJ~1fJJ:l flflft..:Jil1(Jiri'Ul:lllf il iJ 
" q" 

~I ~ " °1 iJ , Q
. ~ " (glassine) tJ..:J "l 'U1:ll:::m:::~llJlufJn'll'W i11 lff!11:Ulf'U1UU'W'UU..:Jm:::~llJlW:U'lJ'W UJ:l::: 

o..:Jjjnl'i'u~~h '1'11 1Mm::~llJn1;'l195ujjrd'uuu'tHlJ:l:::~h~ fJUJJU111 i'ifJ:U H 

'IiUHftl9l fiw 'l'1~ jj1 'U 11'W 1:Y..:J 
" 

m:::~llJ~)jfl11:Uu' JJllJ:l:::Ul..:Jl1J'W'Wli'I'mf1lfUnJJ1I9l'ii!1'W'!J'i:::1Jl1:ll 17 - 30 
q ~ 

(tissue paper) nf:uI'iUI9l1'iW:UI9l'i i'iu:uHl'iu Hftl9lnWcvl~~u..:jf1l'i~U..:jti'U'iUfJ'U~~~~hl1U 
" 

'UU..:J'Uli.1J lfrUl1emftl9lnW cv1~jjJJ flri11:Y..:JliJU f1l'i'Jhm1:Y~JJfl11:U1:Y1fJ..:j1:U 
u " " " .Q~ ..:::to QJ I 0 Q ..:!t ",I QI ':::1 jJ

UJ:l:::fl11m'H1W(lU l'llU 'W1lfU:U 'W1Wf1l llJ:l:::lmu..:Ju'i::~U lu'WI9lU 

liJu f)'j::~llJ ~fh'Wf)'j ::1J1Ufl1'i Hft~rYjli'l'lJ 1~fJf1l 'i ~:u m:::~ llJ1'W f)'j~ 
q 

QJ ~I Q $I $I d ~ ~ 0 \l1 'j} 0 iJG ,
(parchment paper 'll'J:ll"l1'i fH'UJJ'UU1UUnm1:YU "l UJ:l1U1 I '!J1;'l1..:JUJ:l:::i111mUUfl1;'l1..:Jflum:::
 

"
 l111'!JUU~~ hi'mr..:J m:::~TI,Ji1\)::jjflw 1:Y:u,j~~U..:JT1Uf1l'i95:1Jf,h'U"tm..:J l'U:iJ'u 
q 

lI)iI~1 ,"' ... iii ... ~ 0' 
1~lu'U'eWN~ UfJ1J 'lI1J'j'i~HJ:ll9lill:llCV1tl1lf1'i 

,,;
 
'VI:IJ1: http://www.mew6.com/composer/package/package 19.php
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v .ci .. IV 

2.4 'lHllnmUJ1 fl'U fl l'Hlfi fHl'U'U 

2.4.1 't'i~flfll'aflflflll'U'Uml~fl (The principle of graphic design)
 

fll'i -n 1'1 1'U eJ eJ flll U'IJ m lYJ fltl 'i ~ lfl '1'1 'l ~ n~UJ ~ ~ll 'i fl~1'i' eJ'Hhu ~~ ~ fi eJ fll'i 1'11'11 'U ~
 
"d Q,I j) rI QJ ~ ~ I ..-:::. jJ 1 'Ji ,,;

'\I~ tl n; 't:Y ~ fI 'Vl'lf~l '\I 'U '11 eJ ~ ~ 1'U flU 't:Y'i 1~ 't:Y'i'i f1" fl'l:J W~ fll£l'U eJm'V-l ell'V-l:JJ:JJ" fI1 't:Y'U fI1 ~£l'U 'Ufll'i 't:YeJ. .. 
I ~ ~ ~ 

~ 'l 'Jic< d 'l 'j) ~ 'j) o!!! ~ ~ Q,I e::i 

f111:JJ'I1 :JJl£l '\I ~ ~ ~~ ~f111:JJ 't:Y'U '\I'll eJ ~ H'Vl'V-l'Ul'l1 'U l1lfl ~f111:JJ~ eJ ~ fll 'i CJfeJ't:Y'U fI1'U 'U 'U eJfl'\ll fl'U.. .. 
I 0 I ~d 0 ~ 'j) e::i ~ 'j) I d It( rI

'lfeJ~ 'Vll~ fll'i '\11'11 'U l£l 'i.. tlu 'IJ'IJ um:11ifll'i 'U 11't:Y'U eJ't:Y'UfI1:JJ:JJ1fl'U 'U u,,~ i 'i'U eJ'lJL'U~ L'lf'U 'l 'ULd'IJ ICJf~ 

"'I '" "d. oJ 'Ji c< tl '" tl tl d tl 'l 'Ji '" " ° 'l 'Ji ..
Lfl'ieJ'Ul£leJ'Ul~ml'U~~N'lCJf~~eJ~:JJfll'i 'i'IJ ~~ L "£l'Uu ,,~ 'I1'Vl'UL'I1~fll'iW eJl'\1'\1~'Vll mfl~ 

fI1 1:JJ tl'IJ 't:Ywj• ~ fJl fl 'l 'U flU ;;'\1 LU'U ~ l'U ij H" m ~ '1'1 'IJ ~ eJfll 'i -n N l'U ln~ f111:JJ i ~ dJ 'U 'i ~'IJ'IJ ij flU 
~ ~ 

't:YUlL ~fJll"~ ~'U L1J ~ m1~ fJ I~ ~lL ~'U ~~ir'U ~eJeJflU 'IJ'IJ ~~f11'i ij'l1 flflflU UrI ~ 'I1'eJfl1'il'hu~rieJ'U fll'i 
.. u ..
 

~ ~ 'j) ed j) QJ 0 q 'l 9J 0 d I IJJtlllJ 9J 'j) d
 

L'i:JJ ~ l'U L'V-l eJ fll 'i HflUUI'I11'Vl tI fl~ eJ~ 'i~fl:JJu,,~ 1NHH'U fll 'i ~ lL'U 'U ~ l'U '11 't:Yl1 'i '\I"" 1~ I I~~ 1fJ~ u eu II II 

~ 

~"eJ~'\I'U'\I'lJm ~'IJ1'U fll'i i ~ijUUI'I11U"~ eJtl't:Y'i'ifi '11 flflfll'i ;;l11'l1'U~l'U u,,~ fll'i 11~UH'UoiT'UI'i''U'UeJ~ 
u • 

~ 

fll'ieJeJflH'IJ'lJmlYJflij~~u 

eJ~h lln~f'IJ!1JNlU L'lf'U 'Vl tl IJI 'l:J fl 'l11eJ'I1flflfll'i fll'ilNmL'V-litl'i~'lfltl:JJ~'U1r "'''''' ~eJeJflH'IJ'lJl'i'eJ~!lUcu 'W 'U . . ~ 

iTi fllnh't:Y'U eJ (presentation) .yj~U"~L'I1:JJ1~'t:Y:JJf1'IJ11~N'i11L'11~lir'U '~hijl tll'Yi:JJ l£l'UeJ~ fll'i eJeJflU'IJ'IJ 

,;:'1 IlJ .,j '" tl "'l ,.,j 0 ,,; ~ 'Ji 'Ji "'I "'.. £'It 'Ji
L1J'U ItlL'V-leJ1~t1 'i~'t:Y~f1 ~ l'lf'U l'V-leJH'U~'UllN£lH'V-l'i 

I 

L'V-leJ l'l1f111:JJ1 'I1'ieJfI11:JJ'IJ'UL'Vl~ 11J'U~'U. .. 
2.4.1.2 fl~lJlihmntllil\.l'fl'i LL~~LrJ'Ul'V-lfl' 'lflfJ m1J~ 'I11eJ'lJflfI"~1 i tl ij'lf1~m£l 

~ U II q 

rvh 'l~ U~~irflfffl'l:J 1'111eJIU 'V-ll~fl~:JJ't:Y'U 'l '\I ,jl1't:Yl'i~'l'l1'ij'i~~'IJfI11:JJ fJlfl~l£l '111 eJijfl11:JJL~'U't:Ylfl"• 
"'I IlJ ~ tl "'I .. oJ 'Ji 0,;:'1 'Ji 'Ji 'Ji 'l .,jI I

'I1'ieJ 1:JJ L'Q'V-ll~f1'U 1'U 'i~I'Vlfl''I1'ieJ'lfl1~1~'lfl~ CJf~HeJeJflH'IJ'IJ'\I1L1J'U'\I~~eJ~'i U"~L'Ul '\I L'V-leJ11~HN'U.. .. 
;;llL'l1'U fll'if1'IJ,j11't:Yl'i eJeJflU'IJ'IJ H"~fll'iihL't:Y'U eJ 'l 'l1'~'i ~ '\I~f1'IJfl~:JJltll'Yi:JJl £l~l'i'eJ~ fll'i i;;l't1fll'i'eJ~.. .. 

2.4.1.3 ~ ~~~f1~fll'a'Uflflfif}fl~' 'a '11:JJ1 £l~ '1 iTi fll'i ~'\I~ ~eJfI11:JJ'11:JJ1 £lf1'IJ ~f'IJ!'111 eJ.. .. 
• _~ 'Jidc< ° j~ 1lJ'Ji1 'Ji'" 'Jid 0'l'Ji'Ji c< 

fl":JJ L1J1 'Yi:JJ1 fJ H" ~ tIl'Vl:JJ fl1 'i fl1 '11 'U ~ fl":JJ L1J1'11:JJ1 fJ 11"1'1 '11 'U 1'lf~ 1'\1 'U UrI 1fl '\I ~ 'I'll '11 NeJ eJ flU 'IJ 'IJ:JJ. . I .. 
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~ ~ Q"I ~ 

'U fl1q! ~ 'iJ1fI http://www.mew6.com/composerlpackage/package_9. php ':i ~ 'lJ tl ~ U':i ':i ~ 11 WCVI 

tl:l'U 1'i'1H'Yl'U'Ufl~m~Ul'UfI1nl ~t~~lJfI1':i mtl'Yll~~l'Ufl1':i \91~11l ill 'iJll'Ult1~~llJ1':i tl')Ul91fl~ l~ vh. 
'VlUl~tl:l 'U Sfl1CJJElill 11~mh~~t~mJ ill 'iJll'Ulti ':iU'YlH'Ufl~U':i 'j 'iJilW Cl1t1J1 tlU l~nul'i'l 1flH... . 
il~ fI1t1'U fl~ lJ 'UEl 6 iY~flflflU UU U':i'j 'iJilWCl1tU1 tlUt~lim.J ~l'Vlir~ 'U tl~ lJ'UEl 6 rll1J':i 'j tllt1U'U un 'iJ 

~ q q q 

ilill Cl1tU1 tlU l${nuu lf1~f1~l1U ~~ Utl~~ ~n'Wflw f11':i flflflU UU tll'iJ 'iJ~t~ tI'Ut~'U ff:lJf11':imh~~ ltJ "1.
 
" 

1~~~t1 
o QI Q,I tI ~ 

fI1':iflflflU1J1J = fll1J':i':itlltJ + ~qj~f1ElW + Jl1'W'W'il'U 

... "?I A _I ' .g.g "I'll'll 'lJ ... 1 
t'Ufl~'iJlf1f11':ifltlflmJUm'W'W'iJ'UtlJ'UfI'~lJ~tltJl~'Vl'U~9l'~m'iJU~1l~flflfllflW,W ~fl t~'U ~ tU 

11~ U~~t1l~ltJ HftlJHftl'Un'UflflfllJ1tiJ'U'Wlru'lf6i1mJu'Uu':i':i~ilw~ 4${dtlmrflfl1':i~lt1 "1 

1I':i~fI1':i fifl SAFE ~~iJfldllJ'VllJ1t1\911lJ\911':il~~4 

OJ , 
tlf)ll'Um 

.,j a 
'lftlt~lJ f111lJ'HlJlU 

'lJ '[ ,
t'Ul 'iHltJ~1J1tJ\911S simple 

A aesthetic 
.. 
lJmllJftdtJ~llJ 'lfd'UlJfl~ 

' 'lJ ,
'lf~1'U~1t1 

'jJ ~ I t'jJ I d 
\91 'U 'Yl 'U 'Vl ':i flfll 'If'iJ ltl'Ylt'VllJ1~ ~lJ• 

F function 

E economic 

'lI d ~I <>J .!
2.4.2 'HlA 1'tl'lJ tl 'J f)'Hn f) 'U 'U 'U '1'11) iI t\!C)1 

':i ~U l1f1 ':i l11f1U 'U U':i 'j 1) llW CVIlJ'Vl'U 1'Yl ~':il~'Yl f1''U fl\91 'Yl~~ llJ\91flH~\9111 WCVIH~~HH~\91 '1m MU"~ m '15 

q 

"l 'lJ 'lJ '[ 
1) 1 fI f11 ':i ~ 1] fl 'U 'U fl1q! ~ 'U http://www.mew6.com/composer/package/package_12. php 

I ~ QI d'd 'jJ d iJ Q,I ~.aL:::l I ~ Q.' d' 'jJ ~ e% , ;f .. ..
 
'[11'~Unll fl'Yl ':i lU i1~ 'l5iJ~ 11 'j ~ til 'VI 'U fl~Hil\91il w ~ !l~~ ~tflfl ri'f1Elwm 'Wl~ ffl'Vl1UHil \91ilw Cl1um; 

'j/... I ~d'['j/ ~ QI ~ 

Hu':i~f1flUf11':i u~~u~~~~n'WflWU~~dli 'Ii'Ufl~H"\9111WCVI.. . 
fI1':i' .fi'iY, 'UfI1':iflflflUUU1J':i ':i 'iJnw Cl'1 t'Vttlflfl'l 11'tf)~fldllJ ~dtl~llJ u~~'1htl '[11'f11':i ~~flfl. ..
 

'lJ C>"j C> 'dl _ I "j ..~ 'lJ 
ml]J~'U 'l 'iJ'Ufl~HU':i 111fl !fIllml]J~~llfl\911 mUtlfltl~fldllJ'Vl]JltJ U~~u':i~ ItJ'lf'U 1'lf~fltJ'Utl~.. .
 

C> '" .. 

H" 1'1i1 Wcy] (hUp ://www.mew6.com/composer/package/package_16.php) 
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"" v2.4.3 V11urUfll (Brand) 
• >I • 

\Pl'J1ff'Ufi1 mJ1fJ~~ ~eJ 'li'eJf1111/ fftu~flE!W'H1eJ'Jt1!!UU'H1eJff~m~lih11/tl'W l'Wmj~ 
~ 'U 

ef fj} d -=9 ~ fj} ~ ~ fj} ~ 1 tjJ d 'I , <V 

'If'lm'H'UtI~ ff'W f11 'H'JeJ U'Jfl1'j'\leJ~N'\I1fJ 'H'jeJflft 1/'\1 MN'lJ1fJ 'VI!! ff\Pl~m11/!!\Plfl\Pl1~ 111flf1!!'tI~'lJ'U \Pl'J1 
~ q ~ ~ 

-=:. 9J.& .... 1 ~ (/.... 1 'OJ ~ dI ,
ff'U f11'H'U~"l l1~u'j ~fleJU\Pl1tJeJ~f1u'J~fleJU'Hft1fJeJm~'J11/fl'U f1 tJ 'lfeJ\Pl'J1 (brandname) ff1'U 'tI eJ~\Pl'J1 

d?1 ~ ~ 0 ~ fj} & .::::t '1 fj} 1 Q.I C) ~I~_I rI 
'VIlu'U'lfeJ'H'JeJf11'W\Pl'H'JeJ'tIeJfl111/C)f~eJtJfllfffJ~ \Pl1'lf'W C)f'W W Ylftuff 

'U 

Ifl~tJ~'I1lJ1fJfl1'jfi'l(trademark) ~Y1'U wi!~'tIeJ~\Pl'J1'H~ eJ\Pl'J1~ '1ti'11 \Pl'VI~1 UfJ'U fll'J l~m~tJ~tl'U 

~ ~ ,j)d. 

ff'VIli \Pl11/flt)'H 111 m 1\Pl ~1\Pl fJ 1 

il'tlff'VIf (copyright) ff'VITI\Pl1lJflt)'I1lJ1tl'l'U~~~vhJvr~l~ "l 
~I"j d '" '" """ "I " dl1 I flii (logo) fll1 fll 'J 'H 'J eJtJ ~f1 fll'J 'H'lH "ltl Iu 'W lfl 'J tJ~'H 1/ 1tJ 'VI!! ff\Pl~ ffty ft flE! W'tI eJ ~ 

(http://www.mew6.cmnlcomposer/package/package_1a.php) 

, 'ilv QJ QJ Q r! 
2.4.4 fl11 "V110flll"Hm~V11'fnJ'l'1 

>I • 

1'11eJflEl 'j 'H~ eJI'11'W1I'l'~ <ij\Pl11l'W tJ~f1tl'J ~ fleJ UW 'Ui 1'U fi ~hf1ty eJ'U ~Ull'j fl'tl tJ~ fll'J eJtJ flll UU fl1 'J 

eJeJfllIUul\PlfJ~1 "l '1tl ~fl1'JU11'11~flE!'Jm'l~I~tJfll'jeJeJfllIUUlll'W2 ~flE!W~'lmy "l fieJ 

(http://www.mew6.comlcomposer/package/package_13.php) 

v v iil.,g i i/ i/lI "I
2.4.4.1 fll1AU'U'll0fl1UI'llUal1 'H ff11/l'JtI\Pl~\Pl\Plm1lJ ff'U 'iJ 'tItJ~N\Pl'H'j eJNeJ1'W 

~ ~~ ~ 

ti'1fJfl1'J 'l ~'tI'U1\Pl~ tlllUUI'11 ~flEl'j~ ~'tI 'W WI 'lmy ~f111lJ l~ 'U11~j'U'Wlfl'E! 
" 1vov ov pi' "" "" "" "I 'l iI '" '" ~I2.4.4.2 "V118flll'HlJUa1U1J11f.lU.l'l1166fi1.J1f.llU6'111 f1eJ fll'J 'If\Pl1 tJflEl'J lu'W 

<!!t ~ cv et-=s d G) do ~ rljJ dtQ.I

Book face 'H 'j eJlU'U \Pl1 Text 'VIlJ'\I'W l\Pllftfl ! 'W tlflElW~'\ItJ~fll'jl 'j fJ~'W1/'W'\ItJfl11lJl'WtJfll'J'U'j'j tJ1fJ 
'j/ 1 I !v, 

'H ~eJ tJ TIU1m:Y1'U tl'J ~fl eJU tl~mjeJfJ !!tl~ tiTtJ'I11fi ffeJ ffl'J INm t'Wi ~~ t!'U fll'J fi 11 ~U 11'11 ~flE! 'J 111 '1 ~i'U 
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~ iI & d iI & '" iI& I .1 '" '" ~ 
fll'HHJflll 'IJ'IJm 1)'1 flNtHJfl U'IJ'IJ 'il ~fl1'j'Vl 'il~\Pl eNfl'fllJll'j eJ'U'j fl~t)'1'U u'j ~ fltl'IJ'U tI~mtlfllJ 'j I 'Ufl1lJ1 

, 
~ 

" 
~ 

~1~ "l1'Uljtl~~tI iu-u l'lf'U ~Ull'IJ'IJ~1'eJfllJ'j ~U~fllJru~'UtI~~TeJfllJ'j 'U'Ul\Pl~1'eJflm 
~ ... I Q.I Q,I Q.I 0 .d.i! .d.i! iIQ,I 

fllmWm uU'IJ'IJfll'j 'il\Pl\Pl1t1fllJ'j (type composition) fl1'jf'l1'U ~mfll'j'j'IJ'j'UtI~ 
~ ~ . 

I fj) I iI 1 

flmmtl1'U\Pl1eJ l'lf'U. ~ 

1) U'IJ'IJ~\Pl~leJ(flush left) U'IJ'IJ~\Pl~leJ'il~UcitleJ1M''V11~'U11ijm~1U'}'i1~ 

U'IJ'IJ~t)''j~ 1M'fl1 llJfiYflfl11lJ~'U i 'Vifl'UtI~fi 11 ~'U 1i'j 'jlJ 'lfl~ ltJ'U ~iJ eJlJ'UtI~'l1fl tItI flU 'IJ 'IJfl':i lV1fl fll'j 
~ 

"" iI iI ... ~I ""'" "" "'" '1' .;, lIJ. I'If\PlU'U1\Pll'UCJfleJlJtI lU'U11ifll'j'UtI~'WlJ'W\Pl\Pll\PleJ'Vl1IU 

2) II'IJ'IJUf'IJ~leJ'U11\PlH (justified) ltJ'U U'IJ'IJ~ uf'IJ~TeJfllJ'j 1M'i~u'U 1 

" . 
\Pl'j ~ 't1~ ~leJ'U 11 iJeJlJ1~VilJvf1 'U 'Vi 'l1~ tytlllfl~iJ \Pl eJt)'l 'j il1~\Pl 'j ~ 11 fi 1'IJ 1~ fi 1fl fll'l\Pl 'U 1\Pl 'l'11 111'f.J1 fl~ tlfll 'j 

~ 

I 

tI1'U 

3) U'IJ'IJ~\Pl'U11 (flush right) U'IJ'IJ~\Pl'U11'il~UcitleJ1M''Vll~~leJijtJl~11m1~ 
d 0£:::). lj/ iI&' iI ~ Q.I 51 ~ I 0 ..::::.

ltl'Utlt)''j~ lm111]J'jt)'fltltl'Ulltl 'VlNCJfleJ:JJtI!'Vi:JJ1~t)':JJfl'IJ'UtllJflt)''U"ll'lf'U f'l1 hmrul 'j~'IJ'lJ1i'jfl'il 
~ ~ . 

. '" "j 1 iI '" lIJ • .1'"(busmess systems) 'Vi1l'jtl~ (headlinees) 'Vifl11:JJt)':JJ\J'jruUfl~'lftl~1Y'/\Pl 

" 
4) II 'IJ 'IJ ~'U eJflm~ (centered) ltJ 'U flwil\Pl U'IJ 'IJ t)':JJ fJfl eJfl1'W 't1~ 'UtI'IJ~leJ 

" . 
llfl~ 'U 11l~l11ld~ 'lftl ~ i ~'j ~ 'Vi 1 N fi 1~ ll~ fl~'IJ 'j 'j 't1\Plfl1'j 'il ~ii fl1111-ff'U eJ l1U\Plfl ~ Nn'U l'Wtlt)'f1~ 

.1' d I 1 1i1 iI&:l1
'ju'jl~'Vl'Ult)''U 'il 'Vifl11]J'jt)'fltu'UU'IJ'lJUN'U 
~ ~ 

5) 1l'IJ'IJ'j tI'IJ'UtI'lJ.fl1'W (contour) I~'U fll'j <O\Pl1N~1eJfllJ'j1M'-ff:JJl~'U nn'IJ 

'j u 'i N 'U tI~-fftlJ~ fllJ ill fl1'W ci 1m 'Q 'W 1~ 'j u i N (silhouette) 'Vi j tlfl1'WU'j ~ fltl'IJ 1M'fl1111fiYflt)''IJ leJ cu u cu IU 

.,j iI 
\Pl'Ul\Pl'U 

6) U'IJ'IJ~tllI'jtl'IJ (run around) ~1eJfllJ'j~<O~~tI]J'jtl'lJ'jufl1'WCI1~~h\.J 
~ 

1 'Vi qJ 'il ~ ltJ 'U fl1 'W ~!'Vi ~ eJlI fl11:JJ f.J11'U tI ~fl tI~lJi.rll~ fl ~ \Pl tI 'Ull\Plfl ~ Nn'U tJeJfl i U tr1'U:JJ1 fll~'U fi 1 

'IJ'j'jeJleJfl1'W 

..:::t iI I ~ lj/ d 
7) U'IJ'lJtlfJflfl1fl (asymmetric) :JJt)'fl1'Wnl11'Vi1~mCJfleJUfl~'U111tl'UU'IJ'IJ 

... '" d lIJ. t'l iI & '1 1 d lIJ iI'" I Iii"" 1iI '" 
'Vi'jtlfll'j'il\Pl11~'Vlfl1\PllmIJJ \Pl \Pl~fl1111t)''U 'il 'Ufll'j:JJtI~m'U 1\Pl~ tll'\.Jfltl'U'UNf.J1fl '\.JeJ:JJ 'lffl'IJ 

iI '"" 'Utlfl11:JJt)''U "1 
" 

8) !1'IJ'lJut)'\Pl~~uil~(shaped) fll'j<O\Pl~1eJflmU'IJ'IJ-U-ff:JJl~'\.Jnn'IJ'Vlf:]lJt) 

"'1 "j ... "j ... "j lIJ.1 'lil'"
lflt)'\Pl tlfl'Vl 'U I'j tI~'U tI~ fl1111 t)''IJl 'U tI~ (continuation) t)'leJ\Pll'il~:JJtI~ t)''IJl'U tI ~ Iu \Pl1:JJ U'U 1 Ifl ~ 'Vi 'j tI 

iI 1 '" I 1 iI iI& 1 '1 iI'" :ll '" d lIJ" lIJ iI
1l'\.J11~'Ujl'\.J 'UflfllJfl!~\PlN "1 'Vifl111J'jt)'fl '\.Jfll'jUt)'\Pl~tltlfl \Pl\Pl lU'\.Jll'IJ'lJfll'j'il\Pl'Vl'Vi1\Pl 111 fl tleJ 1\Pl 

~ ~ 



• • 

• •• 

• • 
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9) ll'lJ'lJ t iJ1i'j'j:JJ (vertical type) 11:h.Jfll'ji~~":n)fl£l'j l,rlfl~tiJ~W'llf)~ 

l~t'I l1~B'j iJ~ l~mh~ 1~eJ~nl1~~~'U 1'l5'U 'jiJ1Nl'j'Ulf1ru\9ll1~'fl'U 1:JJ1i'j 'j:JJ ~~~H)~f1~'fl~n'lJfh~ 
• OJ OJ 

. 
>I 

~I ' 'JI 'I 'JI'" QJ 'JI <!I
'lJ 'j'j V1V Iu'U fll'j 'lf1Vm~\9I'Uf111:JJl1 :JJ1V'U'fl~f11£l1 !l1:JJfl'flVf11'Wf111~'lJ'U 

.. 
2.4.5 ..r1.J VI f) 1.J fll'HlB flU'I.J 1J 

>I 

U'U f1~I\l~UJlfiv'j~ ml~tl:JJ'W'j fl~l\l~tylfiv'j~ (2541: 194-199) fl~11il f11'j~~ 

QI 0 &I 1 et tI.c::s~ ~l.d jJ jJ jJ ~ 
\l ~ :JJ ~ '11 :JJ 1V 'U fll 'j 'fl 'fl flll'lJ 'lJ fl 'j 1TI fl 'U 'fl ~ 'lJ 'j 'j \lfl WCV1 :JJ tl ~ 'ill1 u 'U 'Yl 'il ~ \91 'fl (I 'j II L1 ~ f'( fl fJ l'U 'fl :JJ L1 f1 'fl 
q q q ~ <u 

19l111l1 '11~ (positioning) 'U'fl~'lJ'j'j ~fiw Cl1'U'fl~~1l~~~~'fl~1'U ~L11~ 1 'Umw 'lJ'j'j ~fiw Cl1~'fl~1 'U ~m~ 

1l~1~B:JJ~ 1111''il~ U~ '11 :JJ1V1'U fll'j 'flBfIll'lJ'lJ 1~~ lV 'U 'flfl 'illflI9l111l1 '11 ~'U 'fl~iY'U ri'1 #~ ~ 11 ~'UI'i''fl(lri' 'U m 

~.!:I ~ 51 d tI ~ ~ ~QI 

'fl'flfl:JJ1 fl'fl ~~'U1V'I1'j'fl UPS (unique selling point) 'U'fl~tl'Ufll'YllCJJfJW1'lJ'U'lJ'j'j~flWCV1 mtl'fl~tl~'U 

I~'U 'fl ~ rl'iJ'j ~ fl'fl'lJ rllrltu1'Ufll'j i ~ ll~U(l '1111 lV'UB (lfll 'j B'flflll'lJ 'lJ m lVJ fl'lJ'U 'lJ 'j 'j \l fiw Cl1 
u q q q 

• >I • 

U\l i vl'i H'l fi1¢j 'illflf11'j ilm 1~ l1n'lJ 'j 1:JJ-trmqj L1 'l1'U 1'i''U 1.w'fll\9l1 V:JJ 1 1~ ~~ ~~ '11 :JJ1VlIL1~ 

'U 'fl'lJl 'U\9Ifll'j 'fl 'flflll 'lJ'lJ'WWl 'U 1'lJ 'j 'j \lfiw Cl1rim.J~ \l~ iJ -rmh ~'WWl'U1'lJ'j 'j 'ilfiw Cl1B1\l11~ 1l~'U 1¢j 2 i~ 

~ 'fl iJ of'lJ iJ'j ~'WWl 'U 11,ru flll 'U 111\9lfll'i 1~ 'illfl~ll ~~.u'U II {l ~ iJ of'lJ iJ'j ~ 'WI'JJ 'U 1'lJ 'j 'j \lfiw Cl11,rtll:JJ 1'j t1 
q '\I q q 

ll~(I'Il'U l~v\9I'j ~ 1¢j~1V'lJ'j'j \lfiWCl1 ~~fl11'11~'fl¢j1v~",l ~~lV~t'lflfl11 
• OJ 

QI QI tI c:::. tI Qld 
fll'j11~1l~'U'W~'Ul'lJ'j'jllflWCV\tll:JJ1'jt'l11ml~'Vill'lJ'lJ 5W + 2H ~~'U•
 

Why vh1:JJ
 

Who lfl'j
 

Where ~1'11'U
 

What 'fl~1'j
 

When IO'fl 1'111 

How mh~1'j 

How much ~11 ~~lV~'il~ 1i'1 'Ufll'j'WWl'U1 

~ QI tI ~ 'JJ rjJ tI 
'U'U ~ 'fl'U fll'j 11~U~'UBBflll'lJ'lJ'lJ'j'j\lflWCV1 fl1'jl1~11~'U1'j1l\9l'U~1V'il~'1h~tl (lf1 'UB~fll'j 

QI 'jI jJr;JOQlI .c::l r;J 'jI rI '11J;f
'WWl'U 1 'W 'j B:JJ~1V'UB 'illfl~\9Il~'l 'jlVL1~IBV~fllnl~llH'U\9IB~ iJ'j ~flB'lJ~ 1VB~f1iJ'j~flB'lJ\9IB tiJ'U 

jJ, I I jJ 

1) 'l1'U~mJ'i1 1 fll'j11~llH'Ulfiv1n'lJfh'l1'U~l1m HL1~l'Ufi'il~1¢j-r'lJhJlll'im~'l1'U 
.e::t c:::. 'j) j}QI .Q I rt 

~ 1~ l'U 'j lVVL1::LBV~'UB~m 1tl'Ufll (branding) llL1~rj'j 'lJ~~ 'lfB'lJ1'ULl\9lL1~'U'U \9IB'U 
>I. •
 
QI.c::! ~.e::t QI 'JJ ~
 

2) 'U'U\9IB'U'Yl 2 fll'j'j1'lJ'j1:JJ'UB:JJmflV1fl'lJ'UB:JJL1~1'Ufll'j\9lm~ tltll'Uf11'Wfll'j
OJ OJ 



• • • 
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u'ti~'I1\.j llflU~~ llflflfl'W lflfll''1 ,rfl~lfifl ,rmj~1l1f)llfl'IJ11J 'j1lJ~~I'VIt'll'Wh~'hnj "l 'VIl~¢11'W 
q q IU q 

QI CV~ QI~ ~QI 
1'l:YflU 'j'j llflWCV1 'j~UUU 'j"j llflW CV1 U~~lfl'jfl~llm 

~ ~ d Q,I QI ~ 4 ~, d d ~I 

3) 'IJ'W~fl'W'VI 3 f)l'jflflf1l1'JU'jl~ If)1J1f)Uf)l'j'V'l\PlJ'WlmllJt'lfl'jl'jlJ~1~''l 'VIlf)1J1'IJfl~ 

fll'j~l~I'i''WllUUU'j~1J1W 3 - 5 UUU U~~f)l'jyhl'i''WllUUU'j~lJ1W 2 - 3 llUU 

~ d """ ., 'j) 1 "" " ~I II) .1"1 'j)4) 'IJ'W~fl'U'VI 4 f)l'jU'j~'lflJ11t'l'jl~'YiU'jU~'WU1J1J fl1J11t'l'jl~'YimllJlu'U IU lfl• 
~ -=::. ~ ry I _"t ~ 9J d QI lIJ jJ 

'V11~1'VI t'I 'U t'I 11fI'j 1~ 'Yi fll'j 'l:Y'U fl~mllJ~ fl ~fll'j 'IJfl~ f)~lJl U1'Yi 1J11J U~ ~ mflf) ~'W llUU 'VIl.Jflm U Ifl• 
II I I' 

QI -=t 0 ~,.Clt, ~ cvd 0 

5) 'IJ'U~fl'W'VI 5 fll'j'VI111UUI'YilJfl'W'jN l'jlJlllf)fll'jl~flf)1'l:YfJ'VI1l~'VI1UUU fll'j 

.Clt, ~ .Clt, ~ .Clt, j) QI QI ~ j) tX 
fl flf1l1U Um lTI f1l 'Yi lJ fl 'W ll'j ~'V'l 'j fllJ~ 'j 1'l:Y'U t'llU~~ 'l:YUJ~ f)'hlW 'VIl~ f)l 'j t'll U~~ f)l'j '11 'U UUU 

" " . . 
6) 'I1''U~fl'UYi 6 fll'jU1'Yi1'jf)1'jflflf1l1UU l~lJlllf)f)l'j~fl~flh ~~1'U~rl~~1'l:YfJ 

U'j 'j llnW CI'lll 'U ~ ~fll 'jt'l1U f1lJ~ l'U rl~~ i ,r1¢1~l1JllUU~l'i'fl~fll'j 'V'l ~ fllJi~ ~fll~~ lJm llJ~~151Jflfll'j 
• q 

~ ~ ~ 1 j) QI d'd .Clt, lIJ j) j) ~ j)

'l:Y ~ Clffl (specification) 1'V'l fl 'YiU 'j'j ~flW CV1'V1flflf)ll1J1J 'l:Yl1J1Hl rl~ ~ Ifl~ llJ~fl~fll'j '11 'U ~ fl'U ,,!fl 'V111J 

l~ 'W f) 1'j ~fl ~ 111 rl~ 'IJfl ~U 'j 'j linWCI'l~flflf)lIUUIUU~111'l:YllJ 1'j f.1 'l:Y'U fl ~~ llJ llfl JJ~ 'YilJ llJ'IJ fl~f) 1'j. . . 

'1 v OJ. ~I • v
2.4.6 f)l';i &'lI1J';j';j~.flWenhJ'Um1f,J'fIfim~m'Uf)l';iVltn~ 

U'W t'I~lll~UJlnlJ'j~ lW~'l:YlJ'V'l'j t'I~lll~UJlnlJ'j~ (2541: 180-181) f)~11~~U'jHnWCI'lij 
q u u q 

dOQl~,j)Qo:=::t.j) ~ QI d' 0 3J.::1,.Clt, j} 

U'VI1J1'V1 'VI 'l:Ylt'1 UJlJ~~ flrl rl{l ~ 'l:Y'U m 1'W fl~ 11lf)U'j 'j llflW CV1 'l:YllJ 1'j f.1'Vl1'Yi 'U 1'V1'l:Y ~ I'l:Y'j lJfll'j 'IJllJ m~~ 'U u eu q q 

lJflfl '11 llJ i,rl~ lJ ~'U i 'W11ml~ 1J1n'W ij lflfll'l:Y{lfl 'VI'UI'i''U 'VI'U ~'U 1'i'1 tJ'W ll~U 11urilJflfln -II 'j'l:Y ~~~I~'W 
• OJ OJ 

_31 " 1 'j) d 1 "" '" IUl'Yi1J1lJ'lJfl~ 'YJf)fl~t'lm 'U J ~UUf)1'jml'l:Y'j fllJ'W 1J1lJt'l11lJ 'Yi 1J1l.J'lJfl~fll'j ~mfl t'lfl m~u 1'Uf)1'j 

'VI N¢11'U U~ 'Yi 1'j ~fU~fl'lfflU~flf)~ lJl111'YilJ llJ lfllJf) 1'j1'i''U 'Yi It'111lJl'i'fl~ f) 1'j ll{l ~ 'l:Y'W fl~mllJl'i'fl~fll 'j. 
" . .

'I!'W lYlflU 'j 'j {l ~~ n 11'j ~ llJYi I'i'fl ~f)1 'j• 
~ lm1TUlJllJfll'j~mflU'j~f)flU¢111Jfl~t1U'j~f)flurilf1UJ3 U'j~fll'j ~flf)~1Jl111'Yi1J11J f)1'j

" . 
'l:Y'Ufl~t'l11lJl'i'fl~f)1'j 1l~~nl1'j 

o ,_!it QlO?lrJJ fj} 9J Qlj} " " 
fll 'j f) 1'Yi 'U fl f) ~ lJ IU1'Yi lJ l1Jl ~ 'V'l1~ 'U 'W 1111U'U ~ fl~ 'Yi I'll fllJ (l1l1f)~ (llfl 'V'l 'j fllJ 'VI ~t'I 'U 'Yi 1mllJ 

• OJ 

I'i' fl ~ fll'j '11 fl~ f) ~ 1Jl111 'Yi 1J11J i 'U 'j U 'IJfl~fll'j unflt'l~'W\'i'l'Yi1 flU~ f) 1';i ri1'U fll 'j ~ flU 'l:Y'U fl~t'l11lJ 
• OJ 

9J ~ 3J i j) lIJ rjJ I ~ QI j) I _~ ~ j) ~ 
~ fl ~ fll 'j 'U 'U ~ fl~ 'lff){l If) 'VIl~ fll'U 'l:Y1'U rl 'l:YlJ 'VI 1~ fll 'j ~ (llfl 1'V'l fl'lff) II ~ i'Yi f) (llJ IU1'Yi 1J11J'Yi 'j fl rlClffl 

OJ. OJ 

, " oClt. j) d ~ 'I 

'l:Y'U t'l1l';i lU'VI'W 'VIll~Clffl'IJ fl~ t'lll 'IJ~ 
OJ 

QI QI d'QI d I oClt. A I 'l1 QI ~ 
fll 'j flfl f) llUU'V'l \PlJ 1.,\ lU 'j 'j ~fl WCV11J~ lJU'VIUl 'VI'lf11Jl'l:Y'j lJf) II m 'j lJ~ N "l 'VIl~ fll'U f) 1'j ~ mfl fl ~'U 

2.4.6.1 nn1'JYi9-l't:lWl U'j'jllnWCI'lm'jflflf)llUu1,r~11¢1~11J W llfl'IJ11J 'Yi~~1l1f). . 
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" 
millltl1l'IlJ1V l~l,1u '11~ 'tI~-:J 1CJJ1:JW l1J 111~1 i umw'l'l nu U';j';j 'ilnw ~1Jfl 'il~I9i''tI\llfiu fl11fill ~ -:JoUU '11 ~ 'tI 

..	 ~ q "U 

Ufl';j 1~ fl~ ~~fWl~1hwlU~ 'tI-:J i 11'flri1Jltll'11]JlVll'tl-:J'I11 W 'ilrl'IJ1V. .	 . 
2.4.6.2 f)1'·H~1l';6-3'Y1Hm~.u~'iht'l\.htl 'l5't1-:J 'I'l Hfll'j ~rl ~1'11 11 lV~tU~VUllU 1H 

I U'tll 'il ~ 11 ~U I9i' 'tI-:JUfl11 'tiEl flllUUU~ll lW Eu ri'11'i'tl'l111 1V'IJ uri -:J i 'I1Ul~mlrl ~1 i '*~ It'J 'I1~tlU fll 'j 
, " , 

'WWJU1U'j'j'ilnW~ff1'l11U'ilrl'IJ1Vi'l1U fllHVllll1-:J W 'ilrl'IJ1Vl11~t'Jfl11 POP (point of purchase) tll'ilq.	 • 
Uri1U'lhvri-:Jl~~ II fll 'j 'IJ lmrlmll rl'l5't1 \I 'I'll-:Jfll 'j 1irl ~ 1'11 11 It'Ji ml 

2.4.6.3 !'il1~V1tllvl''t'l~ Uf) 11 1J ~ llrJU mh-:J t-:J ~ l'i'tl-:J tl tlflllUU U'j 'j ~nw ~i 'I1uiu 

fll'j I'ill~~mrl i 'I1U'I1 ~ tlflft1Jltll'11]JlV'lmj l-U1J1'Jmru 'tll'il ~ll~h.J 1'1''el'JlU~VU I'nl EUftl i 'I1U~fl~1V. 
2.4.6.4	 NllVlfltWYl11'!,) ~ll~U Eu ft1~I~V11~'el'J nu EUftllfill'l5U lU~VU 'illfifll'j 

. " " 
'IJ lVfi ~ J V~ lfittUUln 1 ltl'i t'W1J Nft~nW ~'l 'I1U1J 11~U fillJV~lfi'lfUUlH'J 'ell 'il 'l '*U 'j'j 'ilftW ~Inlll~.	 . 
IU ~ vu -ff'l 'I1U I~ 'ellL ~rl\l f) 1111 trm:ru £nuEu ri'11~:IJ lll'iiu f)'j tU ~ lrJ uEu ft1i 'I1UfI 'tIrl~ 1II ~ 119i''tI'J 

'el'tlfillU UU'j 'j 'ilnWcyji 'I1U 'I1lJrl lll'i'ell 'ilf)'J ~'j lEu ft111 fl~ 'jU llUtll~1J I ~ l~ 'tI~~1'1 f)11:IJ f{1lVl'unnu. ~ 

'j) I d .::'1 'j) ... 1 0 <JJQ Q

fl flf) lfl fl II 'I'llf) mu U fl fl f11 u 'j ~ 'ill'IJ 'el'J ~u fI1lrl:IJ 
~. ~ 

2.4.6.5 011tT-3!tJ1lJ011'Ulti ~llrJU'elcil'J~'J I'i'tl'J Uf)l'j 'tI'tIflllUUU';j';j ~ftwcyjhnl 

l~ tlll!ui -H ~U 1!fi f) 'I'l 'j lU -J lU fl 11 l~ll U~]JlW Euri'1 fll 'j fl rl 'j lf11 Eu ft1 '11~ 'tIfl 11 1111 lJ Eu ft1 

cs Q.I d'l 41 I 9J 9J9JoClo.at ~ el
'jlt'Jfl~ltlt'JrlUU U'j 'j 'ILflW cnVD:lJll~TU 'li1t'Jm ~~'U i 'I1Nm lfifl:IJfI1111 tlt'Jlfl'll'el]Jlfl'IJ'U .	 . ~ 

2.4.6.6 01 'i,,rVl~la-\!ti'l lrJ'U ~ \I ~ llrJ'U mJN~-:J~ 'il~1'1' 'tI'Jijl~'el~~1'JfI11lJ 'I'lH~ 1~~ 

~'elE'U ft1U 'j 'j ~11 w ~~U~ 'jlE'Ufl1i 'I1U fI 1'j 'il~ l~1Ufl1'j 'tI'elflllU Ui 'I1U~ 1fJfl l'jlU'U ~'j1Euri' 1 
. " 

'j1Vfl~lflVrl i 'UI~'el\lU 'il~ l~firil1~'tI lui'Ulhu'tl~'jlE'Ufll . 
_I<Ol "'I _I	 .J 'i _ I '" '" 'J/ , '" '" 

2.4.6.7 hJ tltlU'UUl V11'!~tl~lJ't11-:J'Utl-:Jun'ilil
OJwen 1rl fJu fi~ ~'U fI111~ fl ~ 'If'U rl:IJ 

~ . 
1{]:ijm~i~'lJtl'J19111J'Ultl'J (product life cycle) lrltl~'J1{]~m;1~'lh'J'I1~'J "l ~ll~'U~'el'Jijf)l'j 

lU~V'U 1Q:IJ 'IJ tl'JU 'j 'j ~n w cyjl~tlVrl 'tll~'IJ 'tI\ll{] ~m i'U U1'1 m ru fll'j IU~ fJ'U 'IJ'U 1rl 'tll'illfl~ 'illfi 

'U l~m'jlli ml 'I'l N~l'U U'jHnW~ 1'l5'U f)l'j l~tlfl i ,*l~rl i 'I1U~\lUf)l'j lU~VU 'jU'I'l'j 'J'I1~tl'IJU1~ lU ,	 . ~ 

I ~I q d .aI O?I I ~ d 'JJ .aI	 OJ cr'q I dt QJ

11 'il ~ Iu'U ~ll'11 ~ 1rl fi~ 1]J llfl 1UJ 'il11u 'U tlV1'J V'J 'I'l 'il ~~ tl\l II f)1 'j 'tItl flllU UU'j 'j 'ilf) W'1'11 '11 llIYjC)'j fim.	 . 
'" • I

'11 'j tl'IJ VlV~1U llU \I fl n ~fllrl 

2.4.7 ~V11't1miHtl,num~66flU'U'U'U~~~flwerl
 

-ffl rJ 'U ri1 'U U'j ~ fl tlU ~ fflf1UJ'IJ tl\l \llW tl tlfillU UU'j 'j 'il 11Wcyj ~1]J 1'j 11 Vi 1i -HI flrlfi 1'j 1Un J{

u • ~
 

t d ..::), 'j/e:!l d 'Q.I

tlrJ1\1'j 1rll'j 1 lUl~lfirlfl11:IJ H1'fl'l'lll~fi~l\1fi'U 

~ 



• • 

Z LUtfb.LUtll~~~ll to ltM.lY' 5=7 1'tlJ;11 I=' ,,. , 

• 
e 

•
 e
 
"~ 

tt~m1!~~llftk "MG~ .F\tArt!mLtlit~~~o,~ M,LlJ~f)LI1~f,G~U 

~LUbl Ut Z LUtfb~~LM,tlILltLlj mILltGf,ULM.~I1Ut-GLHj,I~t-LtU~f, ltUrt~H!'LUULo,~l tf)fbm~~ll 
(6 b P 1'1) i=1 0 (6 l;;r 0 F?' I-i;:Y p t"O F?' i=l' I t"O (6 lJt i=l' P

. ,. ,. 
~G~ UI~ l11!rt~Ht-~II~UL(l,,ltk rt~~ lttlL tt@~u L~~I1.vrt~HLrtt-~ll~L ttf,LUULo, ~!;tl~o, ~tft~ttfb1 

,. 
lt1!L!AI~mLrtffb@~UU~~ltl, U~U~ftllt-@fblt.vrt~Hf,lUf)~L ftUl,lt~~!;tI~~ltl;P z ~lt~~ 

It.vL,L!Am~I~~L rtLW~ 

Ib •Ib 

~ £ t-1t~Lf,M,1 L~H~U ~~ L~~~l,~~@fb U,ttULtt~~@~U rt,ttrtLW ~ftll lt1!~~rtkbl~~~~~(l,,lt~~M,LlJ 
~ I (f, ~ 

It,ttL!AI!-}~ £ ~1I~f)~mLt-~Lk~f,lUltl,*,l,LrtLttL~ ULrt ~~rtLtlit rtkbIrtLWU~~lt~1 ~ftll 
,.,. . 

1 lA,ltfl,~ftll~~~ll £ ltM.lY' p 1'I)i=l'1 J;::7
. ,. . 

11 ~L ~ ftL ~ftL~G f, Ut-G~lA,ltfb~~U1 
1'1) 0 Ji:I' i=l' II) i=l' l;r

. ,. 
nU~tfblt~1~(l,~Uft~ t-Q~ft~Ut-tltl,ltt~ (£ ~M,LlJltl,t-~~llt-~) rW~UmL~fb~Wfbfth~~Lt~~LftLtt 

W~ ttt1Ltt~G~UL~~~~1l ~G~U1~ ~~II~ ~1l,lt~ 1 ~lt,lb~G~UU~U~ftlm~1~~~ ~~f.tblA, f6 • ((, I 

a 

mailto:U~U~ftllt-@fblt.vrt~Hf,lUf)~L
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'j} I 'j} I 'J/ I 'JJ 

ty,j'Ul1 3 !~Utll'Jl11{nU<iJU111 tlU<iJ'W112 lJl~fflltlU 'iJ~l~ilhnhn~~ulJliu'lfel~ 
j/, ii, iI I 'j} 

'j~'l-r;h~ il<iJU111 tlUil<iJUl1 2 ~~fllVl illi1~!!~~ In~'iJlntll'jf-lffll'Uel~illi1~ (<iJU112) tlUilll~~ (<iJu 

d r)J ~ _ij Q.I ~ &:! lfJ r)J t::! _ij t::! j) 0 t::! at QI t::! d d l1J r;J t::! t::! ~ 
'YI 1) mUlffl'nf-lffllnUffl'lW1 'iJ~ ~~ ff'VilI'IJtl1 m'Wlffl'l-HH)~~ffllnUffl'IJtl1 n'iJ~ ~~ ffl'IJtl1mfteJ~ 

- ~. 

•
Q. Ie:! Q.I 

" t::!. 
in'WfI 5 llff~~llllff'IJU'YI 3 

QJ IIC:I • •
2.4.7.1 fltlH\fl'tjW~'U8~iJ (characteristics of colours) 

t 'W~ l'W~hnJ~ ill!U!~'Wel~f11h~nelU~'Wi1'W~ijfl11mYlf1tylJln :o~!~'WlI'iJitl 

rllf1ill~'lf1t1t'I-fff{l~ ff'j 'jf1~ml'W 1~\9) 11J!'\l\9)'W nlltU ~~f1m~nlJm~'lJel~ff~~el:Ji11lJlVl'ill'jWllimj
Q • ~ 

3 lh~f1l'jfieJ (http://www.lliTU.ac.th/preeleamingibussarin/unitl_6.html) 

1) ilm1' (hue) 'I1lJltlg:J f11111!1Juil'!'W"l ~iJl~iif1l'j~ffllt'l-f!'li'll~'W 'I1~mll~(1~ 
" il!!~!rJ'Wil'l'W1~'iJ'jil !'If'W il!l~~ '1h~w miieJ~ ~ll l~tl1 li1:J "1(1<1 

o " Q.I t::! ~'I' ..a , ~ 

2) Wl'l1Wn'U~Nff (value) 'I1lJltlm fIlfl1111eJelWlln 'I1'jeJ f11111ff11~1!(1~f11111~ 

'lJeJ~ffl~tI!!u:J!tJ'W 2 ~mHlA~ fieJ ffll~t1n'Yhi'l-f~elW(1~1~tI~ffllff'IJ111~tln11 ilU1(1 (Tint) 
~ 

"" ')J O'l')J')J.l<; ""0"" ,"":
ffll'YI\)n'YIl !'Hl'Ull'IJU !~tI~ffllff~l!'jtlmlffflm (shade) 

QI ~ r)J t::! ..:9 ~ ~ ~ 
3) fI1111'iJ~ 'I1'jeJfI11111'IJ1l'IJeJ:Jff (intensity) 'I1111tlt1~ fI1111ff~'I1'jelfl11111J'jf!'YI1i 

'lJeJ:J ff"l '11~~ ~lJl~t1n~ffll '1 ri'ff'l1liU 'I1~eJ~eJU M mnffJu 'fJ~'Villln(1Nil~iiJl'l1l!f1\9h~~ltlU 'il~ 
~ ~ 

" " " 
!'I-1U fffll'V'lffll ~ff~ 'lffll ln~UI'lfU1~n(111ffll~~UU.wUilUl!~'U'fJll!'YI1 

I .::'1 t::! ~ 0 CiJ j,J.d jJdJ:! j} d ~ 
4) fIlfl1111llJ'U ffnm:J (neutral) 'I1lJltlt1~ f1l'j 'YIl !'I1ff!l'Vl'Vlllfl1111!'U1J'IJ'fJ~n'W'W 

'I1liW(1~ l~t1f1lmnllff\9)H.,j'llJ !~t1f1';h f1l'jl'mnil !'l1'U ffll~~~n1Jtl1Jil!~£n 'I1~'fJ~nll~l1t1ff~!~'W 
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.-=t 
2.4.7.2 mur 

'" '" "" ( 31 "'l IIpl d m/ lOb I0 0

'ff'lJ'V'l~~ !f1f1'\.H'l'V'l'j'HU 2546: !'\J1ti'l !\Pl'il1fl http://www.thalgoo VIew. co I rary 

1 ~ '..:::I Q,I 0::::1" 
teachershow/pechburil somphong_k IcolorOl.html) flmlt1'lH'lJ'ff\Pl'l'W 

1) mJiY~\9I ::hHJl ~ ll'WiYl 'Wflri'lJ~iH)VI~'V'l~lPitJl'Il1'lJ~iYmw:dh~~lPitJ~\Vl i 'il'\JtJ'l . " 
'" '" d c:l ~ 31 31 'I 3131"'l.,j 31 ~ 31 ... 'I 31i ... 11) 3111) 31

lJ'W1W 'ffVl~'j1'V'l'l.H'H'W'il~'ff11J1'jtl !'W'lJ'W11'lfl'W !'H'j'fffl\Vl'W~\Vl'W !f1mf1'j1lJfl!'lf 'Wf)l'j'jf)~ll'1'W !'\J !1Pl. " 
" 

~'lf'W lH1'l.h~'ff1V1 'I1~tl hmll'l~\Vl UliiY~\9I1'VltJ14 ihh~fltl'U~ltJ iYHIPl'l iYm~tl'l iMitJl H~~f1lJ1 

. 
.td, 1~~ .oCl. 

.fIl'rt'YI 6 H'ffIPl'lU'lJ'ff'il\Vl1'Vltll 

I d~ 0' ?I d d ~ 'j) ~ .C\ 0',1
2) HlJ'ff1l'W1f11'ff1Vll !1J'W 'ff'Vl!fWl 'lI1fl f)l 'j 'ff'j 1'1 '11 'jmh ~lPlfj!'\J'W 'ill flm ~'l.J1'W fll'j 

VI 1'1 1'YltJ1f11'ff\Vl{~'lf'W f1'\Jtl'l'l1 ~tJlPl tv! iY~~l'WH 'Vi 'I Un'TIJ~ 9flJ ~~fi\Pl 'il1f)f11'j tY~ 'l1tl'W l!~~fll'j Mfll'l1 

" '\Jtl'lU'ff'l ~~liiY1'Wf)rilJihh~f1tl'U~1tJ f1U'ff1Pl iY~;jtJ1mfl\91 H~~iYli1'1• 

3) uliffffmJ~ 'I1~tll!liiY1\Plti!i1\91'I11J1V~'lff~H'l'W f11n11PlfllVl 'I1itl'ff~NtY'j'jrl 

~~ 'I1'W 'Yl1'1 ff~ 1J~~ 1""] 11J~'l!ritl U11J1~'ff'lJfl'W '1 'W 1J~lJ 1m IPiH""] ~~ 1'1 B\Vl'j 1ff1'W fl'W 'il~~filPlffff'W 

1J1fl1J1V lJ11J1'l~'l'Wfll'ji1~HtY'j'jrl ~~'I1'W~tY1V'lllJ1~ U:uiYi'Wflri'lJd1J'j~fltl'U~1V ffUIPl'l iY• 

eo.
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~ ~ iI.c:I
2.4.7.3 'tHlflfll~!'tiiJ 

1) fll'Ji~-ff1'J'JW~I~tl1 (tone) ~tl ncilJ"Itl'J-ff~!lU'Jtltlnmlrhn'J~tl"ltl'J-ff 2• 
>J 

~.d 3J .... 1 lIJ ... 13J.d ~ .d3J.d 01 ..::! l.de! 

1'J'JW~fltl bl'1'J'JW::;'Jtl'U (wann tone) 'il~1J'J~ntl'IJ 11J~1t1 1:Hl11:ltl'J bl'bI'lJ bl'H~'J bl'lJ1'J bl'n'JlJ'UlJ 

.<:::::l..<:::::l. I 31..:9 d ~ jJ '1 QJ ~ jJ jJ .d d 
tl'VI1i~1:l~tlfl11mbl'n'illnfll'JlJtl'JIl1'U fltl l'Jl 'il m~Q'lJm~llH ~'UI~'U 'Jtl'UH'J'J bl'1'J'JiU~1lI'U 

'U 

>J >J 

(cool tone) iJ'J~ntl'IJ~1eJ iYml'ltl'J iYl~tJ1 iY\ht~'U iYli1'J iYncilJu ~m11 nYmfj'UbI'lI1t1~l bI''J'IJ 
• 'U 'U 

• >J • 
,~ "! 'lI '" d.... d , • '" i '1 'lI i 'lid'" c:lt

'JlJllI'U bI'~'If'U "Itlbl''J!n~ 1:H111:ltl'J!l1:l~bI'lJ1'J'il~tltl'VI'JbI'tl'J1'j'jW~ 'Ufll'J 'If f11'J 'lfbl''VIIU'U1'J'JiU~ 
. 'U 

1~t11tl'Ul1lJ~~'Jf11'Vl 1'Vl'J 1~ \)~111 '1 M'~lrh.Jfl'Ul1d'Jfl'U!~t11tl'U n1:llJnl'l'Utl'U nm 'J H~n~'U111 el 

!l'J 'J~'J 'l'il i M'fI~eltl~llJ leJl (http://www.mcupl.th.edu/main/media/articleIO.html) 

.ci gJ..::t 

ill'ff't1 9 HbI'~n'J1:lel'\Jel'JbI' 

Vim: http://www.artskru.com/art/newart/webart/colour09.html 

DDCiJIIIIIIIII
 
111l1lil1li111111 
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2) fn:il~il~vn'i'Hll~~iJtI:lJntnt1111'i)~1~fl\Pl'ilri1'U80: 20 'IJfl-31'i'iW~il ~fl 
'jJ 1 'jJ '" d 1 'jJ '" 'jJ "j fll 'jJ 1 I 31 d 'I I 

m 'lf1'i'iW~ffW'U 80 % 'D~ 'lfT:i'iW~ff'ifl'U 20 % I'VHHu'Uf11'iff'iN'D~ff'U 'D\Plflv.l'VlUl'I1'U 1l\Pl 1J
• 'U 

m'il,*fl\Pl'ilri1'U~l'vhn'UvhlM'IliUlff'Ui'D lli~fl~I'i1~~1~'U (http://www.mcupl.th. edulmain/ 

1

media/article 10.html)
 

~.e:t Q,I 3J .e:t 'j/ .:'1 d dl 'j/ 'jIe!J Q,I Q,I I 131

3) f11'i 'lfff\Pl'i-3fl'U'lJl:lJ ff\PlN'lJl1Jlu'Uff'Vl 'f1f111:lJ~fffl\Pl~fl'UflVH~'UllN '11 

'j/ e!J Q,I 'j/ 'j/ I 'j/ 1 31 1 311 I... 0 1 31 • 1 1 1 'j/.e:t QI IV .e:t 
mlmfffl'IJ~IW-3 ff'iHml:lJI~'U l'il 'D m 'If :lJflfl'l11:'lflf11'i 'il~'Vll 'I1~u1~\Pll 1'lf'U 'lfff\Pl1BflfJ'iff 

'U 'U 'U 

'j) ,J .e!l: ~ 31 Q.I ~ V.e:t 'j/ 1'jJ",-=l.e:t t 

'ff:lJU'U'Vl'Uffl'IJtl1'11'iB'U1InJ m'il'lf'i~U1J 80% flU 20 % l'I11JB'Ufll'il'lfff\PllnnW~ 'I11fl\PlB-3 'lfff 

'j/ d.e:t':.d I CLI Q,I 'il <JJ.e:t ~ o.e:t Cll ~ d 'j/ 

\Pl'i -3 'II 1:lJ'Vl:lJ'Vl'U 'I'll'I'll"} fl'U m'i \Pl ~ 11:Y'U ~1Vff'IJ11'11 'i B'U lff'IJ 11:lJ11ff'i:lJ I'VW 1:'l~m 1:lJ ff~'IJ B-3 ff\Pl'i -3'11 1:lJ 

l,r'I1limnIII (http://www.mcupl.th.edu/main/ media/article 10.html) 

.1 eI "'eI
2.4.7.4 lJ':i~liI't1'Ufl-3tfVl1'll't1~'ll~tf
 

ff-3fl:lJ flii-w'Un (:lJ.1J.1J. : 1.ij'1()-31~'il1fl http://vod.msu.ac.th/itdc/article/sam/

'U • 

I .1 '" '" '" :II .1 <!Ivisual/v006.htm) IlmU'i~tfl'Vl'IJB-3ff\Pll:lJ'Vlt)fJfJfftu'U 4 u'i~tfl'Vl fiB 

1) Ylt)fJ~tf'IJB-3Ufl~\Pl1'VlV1 Vl'ill'iW1ill'Uld~'VlTI'Vl1:'l~~l'iflml:lJriYfl ~v.l1:'l~fl 

Bl'i:lJru'IJ B-3:lJ'U fJV l~ B-3 'D1flflW 'i'I':lJU~'IJB~il~1111 ,rffi1\1 'I1~Bjj~ 1:'l~ I~ il~ufl~\Pl1'Vltllilih'l1'U~ H 
d.e:t~ ~ " ~o.e::t. .e:t 
:lJ 4 ff flB 1l~-3 l'I11:'lB~ 'Ul1-3'U'I1'iBfl':il:lJ 111:'l~I'IJV1 

2) 'Vlt)fl6 il'IJ B-3 tTflVJ~m1 Vl9Jl':iunill'Ull~ml:lJt~:lJ~'U 111:'l~fl111Jf.J11fl~'U!!ff-3 

i1Vfli111liilllff~ffiH (spectrum color) ~~~ 3 il i~llIi illl~-3 ill~V1 111:'l~ilt111~'U 'I11f)U1J-3 3 il 

... 1 .1"" 'jJ 'jJ I ... 1 "'1 ".1 i 31'" <k '" v.l'ff:lJf)'U 'UunJ1W'IJtNml:lJI'IJ1J'IJ'U\Pll~ "} f)'U ~Vf11':i'Q1VUff~ff 'I1U':ilf)tlU'U'ilfl'il~ ~ff'Ul1 t]j'-3'ff 
I j1 'JI 'JI 

'1111 1J':i~ f)BU~1Vfl~'Ull'ff ~ill1-3 3 iltT'U 1~flWWff'i)t.n~ v':h!!vi-311n'11J~eJi:lJ~-3:lJ:lJ~U!! ff -3!!~~ l,rflfl 
'U • 'U 

:lJ:lJ. 1M'ff1:lJ l':iCHWflllff -3il'IJ 11tT'U I~n'il~l ~'Ul u'U il!.-31h ~f)flU ~1vil'l1 ~flJ-3 3iYtT'Ult1:'l~ 'I11flU1ilul'i 

" " 
1:'l~il:lJ1v.lff:lJ n 'U'iJ~dl~t1J 'U ill 'I1li~'Ufifl ill'l1 ~ fl~ (illl~-3v.lff:lJilt~ (1) illi 1-311~ -3 (illl~ ~v.lff1J iYu 1 

l~ 'U) ilrh (ill~ V1 v.l'ff:lJ ilt111~ 'U) fl f)1J ':i ~ f11 ':i 'f1 d-3 il\Pll1J'Vl flfJ ~ 'II 'fJ -3 tTf) YJ ~f) d'V~Vl 'ill'i W"II 'Uld 
I I I I r , I '" 

ml:lJ V1dfl~'U~1V fifl iYll~ -311J'U ilYi~fl11:lJ t111f1~'U:lJ1flYi ff~ ri1'U illi1~1l~ ,u1J'UilYi ~fl ~'U Viff'U . . 
~ 'ff~ 111:'l~ V-3 'VI 'i) l'i W11'U ll~ fl 1 l:lJloU1J'1J'U 1 ~ Vf11 ':i fi I'll 'U ~l iJ 'U 'fJ W'11 fl ii il'IJ fl-3!! ff -3 ~ '11 U1 V1~HiJ 'U 

• • 'U 

" 
tNfl'1Ifl'i'l1'U 1'lf'U 11l~tJw'I1fl:iJff~:lJ1flll':i~:lJ1W 7,000 flilfl-3fl'1Ifl'i'l1'i'1'il~~Uff-3iYUll~hI 1l~1l1~ 

• 'U 'U
 

~ ~ I .. I Q .e:t .et ~ 31 ='1 'j/
 

~W'I1.fJ1J\Pllmlu':i~:lJ1W 2,800 'fJ-3fl'llfl[lJ'i'I 'il~1J!!ff~ffmM-3'fJ:lJff:lJtu'U\Pl'U 

. " 
3) 'Vlflfl~il'IJfl~tTmf)~ ftmn1'UldrJtll ff:lJ'IJ'~'Vll-3lfl~ililYilfl~~'U\Pll:lJ1i'i':i:lJ'lfl~ 

.e:tCLI c1~ 'jI I 'j/ ~ 0 I ~.e:t 'j/ .e::tQ.l I .c:tdQ,l
u(\:; ffff ~lfl':i l~'I1'U'U1J':i~flflU\?I1V1il<fJfl~ 'i1J1-3 l'Vlfl'U 1 11 hI'll tI hi fll'Vl II 'i'I~ Vfl:lJ 'ff1\Pl Q\Pll-3"} ffYl hi fl 

" 
Ifl~nl'11h1~ H~ 3 il fifl il!!~-3 ilUll~hI !!'i'I~ill'l1~tJ-3 
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4) 'VItj~ QiY'lJf}~ft"lhl11~tl',h~t~tI'Wflfl~ liYl'Wu~fll'n.'h11JH't~tI'WU"~11~fl1'W 

\pmtl~'I1Ufl1'jHI'W:lf11'11J'j:;;~11U l..rln~fll'nJWml11riYfl~l~ 'll'liu lhifl1Jl'lmt~~'VI1iYul'Wt~'ml 
JI 

liltlfl'l,*iY'lUfl1ml'i~fllti 1'l111'VItj1J~iY'UfNff"1Jlll1~eJ'lh~l~tlU~5 il;ieJ illl~~ ilt~tl1 il'lh~ll 

. JI	 , 

ffm ft eJ ~ U" ~ ff~b ~ eJ til ~ h ~1'l111 'I u11 '11 '11 UU U1'Yl tllf'1'l bl1'l111 ~ ~ I 'Yl flLll h 'Ehntl1nU iY 'hi' 
'" ~ 

, 

~ 1 ~ aid ~q ~111 '!JJ 0 & & ~ e::! d CS" ~.d 
t'I1'jttJfllTI1U l:lJ1fl I9ltll~ 'Wl~ fl flll'W1tl'l m'Yl Nt 'If llll'l eJ~mll~ 11~1 'j eJ~blflbll:lJ1HJl'j tlfl t 'lfbl\Pll11ml11 

u	 ~ 

g) 11] ~ Q,I~ d e::! ~	 3J Q.I.do..:::le::!' I 

l'Iel~f)1'j ll9l fl Wblll1JI'l'Uel~TI'Vlflblflelbll:lJ1'j l1~I9lU 1,'1' ~H"~ bl~'VI elll Ubl~ 'I11fl11'111 TI'Yl flbl:lJ ml:lJeJ OllUfl 
q II cu II q 

, JI , 

'111 flfl11 ll~ 1 ~ ~fl11 1l'IJ11 il'Yl fliYbll:lJ1 'j 11 t1J ~ tI'W fl1111 t'Ii':lJ 1 ~ I'Il:lJ 1J1:lJ1Ul 'IJ el~ tij el {Hi:lJ1 Nblllnu• 
'j~U lU'j eJ~1'1J~'l,*'j~1J1t1fl1111bl11~lm~fl11:lJiI9l1'I1U 'Uel~ilbll:lJ 1'j 111J l'Ut1J~tlu1~l~tlf)11'Nblllnu 

iY~u iYci flU l'u n~t 11fl il irwiH "~ffcill1' Un~l~ 1fliliYtVll iY'Yl flil~ih5~ rieJ~ bliN l111..rtnl9lfll'j 
~	 II cu II 

.q l.do Q,I:'I ~ 

http://www.artskru.comJart/newart/webart/colour04.html el '6 U 1 tl11 1,'1' '11 ~ lull f'l'1 bll'l 'j 

oJ de:! Q,I tI ~ 1 ' ~ 9J ~ 'lQ,I

tt'IJU~11U~'VIlflV1'WllflUf'I'lbll'l'jU'UU~elU'l ~ m~ 'Wl~eltll~tI~~lll 'I1mm 'j II H"~ 1,'1' miJ1'1 tim 'j:lJ 'W 

bll'IJ1~1'I1'Yltilill ~Ultel~'lJel~ m~1J1U fl u1'1J~'IJ el~:lJU1JV~~ ml11~1J~flU lln~~Ubl:lJeJ~ 11l'l'Ii'lu 
'lJ • 

'j:; ~U rw tI ~ ml fll1':lJ eJ ~ tilu fl til ~ ~ flll ~111Jl 'li'1 'l '11 n II I'W1'1~ ilmJ1l1 ~ ~eJ II 'lu '61'1' ll'lfl~ U" ~ 1"fl 
'lJ 

fl1 VU el fl ri n U fll1'1U ~ 'II eJ ~:lJ ll1J V:lJ1Ulll 11" 1tlTIllUll ~1 il~ ~l~ V1TIII n U~ I'l 'II fl~ II ll1J 6 ll~ ~ ~ 
<tl cu	 II q 

JI JI 

~'Yllh'l" ~o flU ~lt UU :lf1\Pl 11~ 1 191 tll'l H ll"~ 1I9lv~eJ:lJ:lJ11'1 ~ eJl9ll'i~u~ U~lnl9l t~lTIU.fillll~ V. . 
Q,I gJe::!	 I e::! tI & do Q,I 9J e::! .% .d d I 

m~U1U fll'j 'j U'j blt!~~fll'j lileJUblU el~\Plelbl'IJel~ll'U~ tI 'I1~llfl11:lJC)$UC)$elll bl'Wll 'i11ll 'Vll'j 1'WUmll Otl cu	 q aJl cu 

:l1.1 0 I

tlJ'U lJ 'j ~ '111 t'If'U 

II ~ ~	 Q,I 0 Q,I Q"I 

'Q~llbl:lJ\!'jru fl1111:lJ~fl~ mlmfl ml11bllfltj/ ellll'l'jlt1 

iYffll 'l..rml11~iYfl1eJ'U ml:lJeJuciu fl1111bl19l1bl ~:lf11'1:jf111V1U 
'lJ'	 • 

JI 

1J~I9l1JrieJtI ml:lJI1J1tl1 fllnd'~ 

ill'H~el~ 1..rfl11:lJ~iYfHt~:lJ'lblml:lJbll9l'lbl fI':n:lJ11t1~ ml:lJt,jmJl'Ublf1~ll :lf1\Pl1111l fI:Jl11 
~ 

bl~'I'\1ll fl1111~flblil~ fl1'jtl~m~'I11t1B1Ul'11U1'j~ 

iYl~V1 'l,rml11riYflbl~U I~VU1:lJ!u 1111VU fl11'~fl~eJU fll'j~flUfI~lV '6'j'jll'lfl~ fl1111 

1J"fll9l.ntl 1Jfl~ fl11:lJbl'U fl1111bl'Ull tVeJm~u 
JI 

iYUlt~ll 'l..rfl11111iYflbl~u bl'Ull blfll'W l1'l!ml'lJu tfl1~'U111 leJlfll'jtm~lll ~~I~VI9l 
rJ II II II 

'jfl1JfleJ1J bl~l~l:lJ ~~fl~f'I'1 ~~~fl~ l~m~IUV1J cieJlll'l'U 
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~~1~ 1'l1'i'l11lJiiYnlllff'l-hf 'Ill~~19l1lJ 1!'WtllJ tJ$tl'Wt!'W ihl1'W1'iJ iiYltl~IH.J~tl~ m1lJ~n 
'jJ ~ QJ.:tQJ 

i'l11lJlfY':il i'l11lJN~'H1~ m1:utHlJ i'l11lJ~~fYn~ 

ftvh 1M'i'l11lJ~iYfI'IJ~tl~lt1i~ lci~ n11~ I1J1 hE~1ff m;tl1~ 'tJ~tl~nu i'l11lJffl1~ 
" 

~lJ'H1U1'iJ mllJtlh..l~ff':i~ tff1t11Yl f)1'j'lhUt'H~tltlU~U'W 

ft'U11 i'l1'i'l11lJ~iYnlJ~ff'Vlt ff~tl1~ ff~1ff t1J1lJN eJtl'\..I1u'l..l ttl~tNU nntn~ i'l11lJffl 
" q
 

<'*I o<:::t. Q.I C!
 

m1lJ'H1~ mllJ'iJ':i~ m1lJl:U19l19l1 m1lJfY':i'Vlli1 m1:U19l~1:U 

ft'lflJYl iM'm1:u~iYtltllJeJ'W otJ'l...I1u'W 'IllJ'W1~ Otl'W'H11'W i'l11lJi'fl teni'ilhi lU1'1..1eu cu q q q, 

.. . 
m1lJ~~fl~ mllJ11':i1U f)1':ilt~m~'iJ1U 

.. 
o OJ <:t

2.4.7.5 UmUfl'll0~tJ 

~ ~. 
1) fi1i'111lJt;rlJ'l1~tJ'l.J 1'HUfl'Utl~~ ~~W'l ~tn~~'W i 'W1~'iJ':ift'H1flt':i1U1:ult1U~ 

~ ~ ~ 
o Q,I I'd dl' OQ d OQ d J!I. 
'Wl'H'Wfli'l11mH)'I..Il!fl'Utl~ff'H~lUfft'lf'W lJ1~ 'I..Ilt~'I..I t'UU1ttfllJ'I..I1t~'I..I t'UU1 tt~~m~tl~UfllJ 

~ 

t~U1 'H~tl ~1~ lt~~ l!~~~lJ ~lJ ~lJltfl:U l'H~tl~ l!~~l'H~tl~ 'H~m1Ufl11~li'WU1'l1Ufl'Utl~~ 

'l1mUff'" (value of different color) 

------, 
I 

o Q.I' g} d no I .&1 ..:::la. 0 C!G1 C! d C! d c.t fJ}

ff1'l1 ':i lJfl1i'111lJt'\IlJ tlfllJ ':i ~tfl'Vl 'l1 'W ~tfl~'iJ 1fl fl1':i 'W 1ff I ~ff'l1 'W ~tYlU~fft~U1tt "J 1 
~ ~ 

u1m1ciu1'HUmitl'Wl!tihlI0111tl~ I1Ufll1 ~lUl'l1Uflilt~U1(value ofsingle color) (fflJYl~1:l 
"'''' ~ ~ \I] ~ 

InfY'W~Yl':i':iW, 2546: t'U1fH 1~'iJ1n http://www.thaigoodview.comllibrary/teachershow/pechburi/ 

somphong k /color01.html) 
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. " 
iIl'W-fl 12 H11'~~~'H)d1~flT~ 1rifi11hrn!flff 

o'.c!I d.d.~ .c:!i d~ I .c:::! e:t.c:s ~ !iI..c9 QJ .d.. 

2) ItlflHfI f1tl11' m~tll111tl11''YlII'ff~~tltlfllJ1I~'Wl'rltl~m~tll C)f~ 'O:::f1~lt1mNf11J'ff 
,j/. iJ I 

riTW 11:lJ'l11tlffflltl1J~ 1 HIPi Yi '01~!!tl1ff'l1~ 'fftl~'lfu~iJlfiflnf]!!flflIPi1~ti'W tltlfli U ffd1'W l1:lJU'W fff] 

g.I c='.c:s 4.dd I tq!il I.e:::! o'fj} Ii) ~d.GI d ~ 5't do a ~ d d d.i 'lftll'Oltl'W 'ff'ff~111tlff'Yl ~~fI1~~ !UH~l !!flmtlflHflfltl~ !'lfff !~ff11'W~I1J'W ffff~tI'W'rl'WI'rltl~ffl~tl1 

!!tl1~~fi1J1'I1irmimmri1'Wl~tI~IPiW'1 mrmfltu~;;tl!rltl!tllff~11'~ 'm~'W~~I~'W'IJtJ~m'rl!!tll ff~ 
. " 

1~'Wri1'W Ul~fltl1Jltl1J"1 ~m ~~fi1m1:lJ'ff~ ~~!!~l'W 11tl1fff]~~I~'Wir'W 1UH'ff:lJ~lmj'W.'Jfl"1 1111 ~, 'W 

rJJ 0 QI a d.d 0 ~ G) jld.e:t d ',- ~ G) rJJltI I ~ d "l 0 

fil'rl 'IJtl'ff1f1tlJfltl'ff'Yl'O~'W1lJ1Ul~fltl1J'W'W'O~!'lfflffflfl1:lJ llfl !~tI:lJ1fl'WtI:lJ!'lf !:lJlfl'W 5 ff !~tI'W1Itll 
u 

djl.c!l ~ & 11) J~ 0 ~ ddrJJ Ii}rJJ
:lJ1'O 1f)1~ '0 1'ff~ 1'W111tllntu~ !~ 1ntu~11'W~ !:lJ'W tI:lJ'W 1:lJ1'01 flfftl~l1'J tu~ 11:lJ'Yl~ 11''Yll'ltl~fl11 !'If 

?I da ,l rI rJJ d d 11 'j}.c!l. cs QI a QI I 
IlJ'W 'fftl'W 'rl'W (ltl fl HfI) ~ 1fJ I'rll1~ ff'Yl tl~ 'W ~ 1'W111tl11'J tu~I~HJ1fl 'W 'O~ Hff1 'W fl~:lJ fl~ 'W fl'W ~ 1tI 

I QI , I fj).:9 d d. d..c:!I.c:!! rJJ .c:!I I 

fl11 mtltlNI'lf'W ml~tlfl'ff:lJ1 6 ff'Olf)1~'Olfffltl l'I1~tl~ ff:lJ llff~ 11~~'lf1~ !!~~I~'tl~'Wflll~~:lJl~ 

.,j 0 .. '" <!l "1 ~"" <!l ~ ... <!l '" I 'I dI ~ 
ll~~ l:lJtl'O~'Yl1Itlm ~fI'IJtl~'ffm ~tl~fl 'lfffl'l1 ~tl~llJ'W 11 ~fl111tl11'I~'W 11~~~ !~~~11'W~'IJtl~fl1'rHlm 

-W 1fft'W"1 -u'1~~ 'WlJ1~f1fi TI''I ~tlfl11:lJ11'~ 1'ff~~ (neutralized) 1~tlfl11-W1Itllfffl H-u'l:lJ'lJtl~!!1Pi ~~filJ1.. 
'1. I .,j " "" <!l d?t "'''' .l ~ ~" ~ " 11] ~"" H11':lJ" ~ !lJ 'rltl 'ff:lJfI11 1:lJ tl 'O~ 1 ~1J1 tlfl 'W0 lltJ 1ffl'l1" tl~ 'YlllJ 'W ff tI'W 'rl'W I'll 1lJ1 Hff:lJ~ 1m"fl 'W tl tlfl 'O~ !~ ff 

~ .. """ I ~ '" ..,1 l] ~ d 'i ~ "" 
ml'ffl1~'ffllf1~1'W f\'''lJ~~lt1mtlflHfI'W 'O~ I~H~~ 1'W'Yl ~~~ 1:lJ l'rll1::: !f1H 'ffl1~ 'ff 

'O~~ '1:J.i~'Wm ~ l'Vll1d1'O~mJI~tl~rr~~ti'WI-u'11 UHff:lJ !!,,~fflllPi"~11'Jtu~n1:J.i1.,j'11 utlnJ'W~~tl'W 
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thaigoodview. eom/library/teaehershow/peehburil somphong_k leolorO l.htmD 

3) {11'if1ti't.Jl1iu{1~H,j'll1~f1uif~v~~N,j'111tlU1u1~ 'lI'j ihiUnl~ fll'j~t'j 1'l1~ 
" 

m 11J'hiffi1f1tllu if~ H,j'111 tlU mh~u'11'lI~ ~11 iv1:J hrthtVliffitTU1I1rHYlI tlU fI ~1~" fll'j~ffll 
~ ~ ~ 

,," " 
tlU VVfl1l1tlluiffl" l~tTU l1lJ 1t1ii~ 11iffi.. tTutllu~ .. ifl'ifltlU mh~ tt '11'lI~ ~ ~1mh~ {1fi~fI tlU ij~~ ij 

ee 
~ 

eo ee 

" . 
infll'jH'ifm ~,j'11111ivif~fItlUij11 "flf11'j ~~U 11~1I1W'lJV~ {1li~fI tlU tltJ 1'j 'j W~ 

" " .
'lJV~{111~1111f11Ufl1~lP1'v~vd1tnU 10% 'lJV~ruvli1ufl1'VH~t1U 

o 1.1] ~ tI~ _~ ~..::::..o:::. jJ Q,I tI Q,I e! fj} 

f11'jU 1 1111bll '1u'YIl~l1'j~~fl~fl'l:t1Jl1'HH'lf~'YnU'lffl1'j ''lf~11111 "mflW"YIfl~U f11'j 1GJ1 

.c:t jJ ~.c:t Q,I jJ q sJ.c::!q .c:t .J 0 e.t!I.J 'iJ?I ~ dQ.I I 

t'I'~N'lJlll11HJt'I'~f1flU ~v~ ~GJ1t'1' ~~t'I'l1U~'lI1U1U 80% VflH1t111U~ \9lV~t1JU 20% 'lI~'lI~lIf1Wf11'YlN• 
ffmJ~ 111fl~lt~UIP1'V~ 1,*if~'f1~11d~11~1I1wryh"l tlU f11'jlP1'u~(1f1ti1'lJV~~if(1~ 111flfl1~t~UmEJ 
'" , .,; '" 111_1')) ')) 111 '))'1 111 ')I '" 'I ')I", '" '" 1 "'... '" 

mfl"l tGJ1U fl1~'Ylt~lI 11Jf11t1~'W 111 ~tJ 11It(1fl flU ~GJ1ff~flflWW1~t'I'fI"l ffl:ttJf1U r.l(1f1tJ'il~r.lffllr.lff1'W 

tlUW~ 111f1~lt~UlP1'tJ~ 1,*if~fltlU' Ufil'l'l'my"l l1iu~U~fil'l'l1l1fl"ltm~if~Ju~fltlU fI1'j 1i't1:YU 

~ 1111~ 'W11 ivl'i~t 1:YU ~':w if~ 1 t'i4 Vl:t flfl11111 UUH'UV~fl1~U (l~~ ifl~ (t'I'lI~~1J' mffU(1'1'l'j 'j w, 
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2546: l'\i'1~~ lfi''ill fl http://www.thaigoodview.com/library/teachershow/pechburi/ somphong_k 

/colorO l.html) 

... 
2.4.7.6 ~~rJ~'UtHiY 

~ I el d ~ d ~ i iJ d ~ I QI ~ 
III ~fl~11tl~ 'j" ~t1~ 'U~~'ff 'U 'U fl'l1lJltl'i1lltln ~t1~ fl~'U tJ~ II 'ff~ l~ l'VIlfl~llfl1~ Q'U lJ '1 

fi'1t1 ~~ '11 ~flfll'i'U~-nfl'l1Ufll m1'1fl~'U~~1~tlfi~ 1~tl~i ml~ 1 II 'ff~l~l 'il~ 'ff';h~ ,j~ojf~l 'il'U ll~~lrl~ 
III iii ~ d iii 'iI d ~ ,.Jd iii ~ '" ~ 

'j~t1~ !fl ~~~fl !UVl~ll ~Hll 'i'l~ l~lfl 'il~ 'il N~~ ! U~ 1EJ 'VIIU'UI 'If'U 'Ufll'W'il~'i~t1~ !fl~'U 'U 'il~lll'i~~'UtJ ~ 
., , , 

U'i'i tIlfl1rl'l'\i'lmflHJ~l1~ll'ff~ll~~I~li M''ill~~~ 'i~t1dJ~ i fl~~tJfl i 'llmr ~1~1~~'il1~ I'll 'il1~ I'll 'il'U 

flmm~'Ufl1'Wllu'U 'i1U ~1f)~NI'If'Ufl1'WI~t1'Uihl1rn1~iill1fl'l1tr~l~'U l111'U1 I'i1'il~lll'U 11l111'U1 

t ~I ~ 1fI Jd ~ .d 'iJ rI d <Qa 

'U 'U 'il~l u'U ft''ilN'1 UU'U'1 !llllU'ff~1~11'W'i1~fiJflunt11fl1fll'U lll1lfltl1'U ~~ ('ffll'W~ll !flfl'U~'V'lnW, 

2546: 1'\i'1~~ifi''il1fl http://www.thaigoodview.com/library/teachershow/pechburi/ somphong_k 

/colorOl.html) 
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.
 
i1 111: http://www.thaigoodview.comllibraryIteachershowIpechburi/somphongJc/near_far. html 

'jJ 'jJ iI I 

'iJ1flm'V'lf1ltlth'l'iJ~bf'ltfl~ 1~11 'VIHfH'lll {lfllllfl'iJ~iJUb1''l 1'l11flfl;j'WU'\.J'1~t1 11'lihUtl'l'iJ1fl.. . 
ih~rJ~m'V'l~B~1fl~~1 ~'lJ'\.Hlb1''l U{I~t'll 'iJ~IM'W 1~sJfflt'iJ'W ffTW'VIHfl{lll ~fl~'W"l~t1rJ'lfitl"l l1J 

Ub1'fl 'l ~ 'l1~ rJ~~ I fl {I BBfl I 'lJ It b1' 'l1'lln 'iJ~ 'iJ 1'l {I'll 'lJ 'iJ 'W m~,t 'l ~ fl ~flY;l rJ'il~ fl {11m~ 'W m'V'lU U'W"l 

Gf ~1fI.d -d QI ~.d 1fI jJ Q.I ef
l~rJ~ Ifl{llfl{l'\JB'lb1' (perspective of color) 1I11{lfllflWCVI'VI'V'lBb1'113 Iflfl'l'W 

l~t1~iJff~'l lflmlBfl113 ff'\JB'l1~tln~'llm\'t~'Ufffl{l1'l!'\h• • l13'Vlfll1• 
'jJ I I 

l.hmrfl'\JB.:j1~Ql1iJff tih) lflmn)flI 'lJ 
I 

n~.:j'iJ1.:jMfl{llmil'Wfffl{ll'lt!{l~ 
'jJ 

'Il111,rflnflB'W{I'l 

~lrJ 11liJ ffl'U ~til'WUb1''lb1''h~ fi 'iJ~i1fl:lJl{1'l t'lln'iJ~'il1'l{l'l U{I~fiBrJ"l'lJ i'U{I'l 'il'W lliiJJ'll1'l!fl 

l~t1~iJff~l:lJ1~rJ~'1mnfl{l Ub1' 'It'llltb1' 'l1'l11l~iJ ~flfl W~~'lf11Bd1'l I'If'U 'rill i~~iJ ffll1 ~B'l 

t~rJl~iJVJ'Jj'1JflflQlItrlB\jfllt b1' 'l,yfl"lI'll'iJ~BBfl I 'lJ'YI1'l iYli 1'lUfl 'l lrlBl~rJ~ i fl{l BBfl i 1Jl'll'iJ~lrl'W iY~ 

f1B'U 1'lJ'VI1'lJ11~'W U{I~lrlB I fl{l'il'WlM'Wl~rJ~~U"l t'll'iJ~fl{llm~'W ih~rJl 

QI U1 jJ, e..t ddd.d..c1 'j} $I .d $I dl QI ~ 1 9J 1 A
'iJ~b1' 'llfl~ !fll11'l1'\Jtl'l1~()'VI11 b1''iJ~1I b1'~1 'l'\J 1111'\J 111 1tflm'\Jtl'ltlltJl~()'U 'W BEl1fl{lU~tll B'1 fl {I. . .. 

IILIc:l c:l , OJ a'c:l ~ "'I • "" .. delel 'III III_IOJ OJ

tl tl fl IlJ fl 'iJ ~ 'il 1-:1{I'll 'llfl tl tl'W M 11 {I fllfl WCVI fl'iJ ~fln 1rJfl {I 'l fl 'W fl {l1lfl tJ IIIBl ~() 'VI 11 b1'B rJ I fl {I tItI fl IlJ. '" 
.d QJ d jJ 11 jJ ~~Jt -dQJ jJ Id 

It b1' 'l'VIm~'VI1J l~Qfl'iJ:l;'W tlrJ{I 'l 'lJ fllrJ 'VI 'l 'WI 'W tI'l'il1fl\jflUll rJ1f11f1fll BUfl ~ 1111 {lflfl W~fl{llrJl1 11 
I I' Sf! 

m~mfl ~11J'ltJd 1t{l~bY111i'U1~tll1iJff ti1tJBd1'Ul1iJUb1' 'l.wBrJ 'il~iJffmhil'W fffl{l1'l ff1'WU b1' 'l b1'11'l'" . '" 



• • 

• • 

38 

d ...... I <;I <;I... IIJ <;I, "" ..." IIJ I ... , ~ ""'1 IIJ.I 
fl'll~~H'U'W'l ~~\9\1'i1EJ1~'\I1~\9\'W 1:Y~lfl~ 1~111:Y'\I'iI~'U'j'jEllfl1fl'W'W'iI~ IlJ\9\lEJ\9\111'1l~l1J'W1:Y ~\9\1;1'iI~ IU 

~ e1J , QI ~ c:. ~ ~ 0 lJ] j/ ~ 9J ~ 
'YI~'W '\I'W 'iI~fl'U 1:YfI1'V'l~m~hmfl1fl q~fl1~ QlJlI'j~ l'YIfl'W 'W'l"l$~'V'l 'iI'il1H'W fl I~l 'U tl~\9\'Wfl'il 'U'j'j EJ1fl1fl 

~ , ~ ~ 

\9\tlW'*l 'iI~ijiY lh~'W~tJ't-J \9\tllH.yjtl~ 'iI~liJ'WiY J.h~lh!~'W \9\tl'W'lhEJ iYlh~u'W'iI~ij'fl11lJ!,jlJmfl 
" ..2 ". " ;ju "l$~l'I5flfln ff~!fl\9\ iY'U 'j'j Ellfl1flU'W !'j1 'iI~ i~lJtl~.yj ~~'l!~EJ1't1 tl~1i'j'jlJ']j'l&lU U ul"i! 'j l~tl~lJ tl~ 

'i <9... d IIJ <;I"" '" "" '" <;I <9 11) <;I
'U'j'jEllfllfll~EJ'j1lJ'il~'il~1:Y~!fl\9\m'W I~~ (1:YlJ'V'l~'l:J !flflU~'V'l'j'jW, 2546: !'tI1tH 1~'illf1 http://www. 

thaigoodview. com/Iibrary/teachershow/pechburil somphong_k /coIorO I.html) 

... .., . 
2.4.8 A'nflUflfll·H)ijflH'lJ'lJ'lJ~·Hl.flwon 

2.4.8.1 fl1~00mA'lJmilu'l~ (package uniform) 

fl1'j'iltlm!'U'UI~'W"1l~!~'WI'YI'fl'W'fI~ij'fl11lJilEJlJmfl1~f1'Wmfl 'il1flm1VJfl~lEJ '1 ~ 

!~U ~~ !~'W U~~fI1'V'l mi~l~'W~lI'U'W'U'j'j~nwct1 1:Y~1~m'jlJwi1lJ'il1flfl1'jfflJH1:Y~1EJ1:Y1EJ\9\1 
... "''1 e!l '1 9J .. , ,lj/ Q.I Q.I 'Gfj/

l'I~mflWCV1 'Wfll'j'iltlflU'U'U 'fI'iI l'I~~lEJ1:Y~'il1~\9\1 U\9\\9\tl~'YI'W1:YlJml~~!l'Im~llflfl1'j 1']j'~1'W 'fI11'lJ 

~ltl1:Y~m~\9\lij~rfll"i'ilfll'j~~~ ~'fI11111:YU '1 'il m1m1'W 1:Y1JEJ'lhtl1:Y~ N'fI111/!!lI'lfl lr'l~ ff1'W'fI1111 ~iYfl.. .. 
I I 61 'j) oC.l ~Cl' lj/ • Qj c:., i '1 ... '" <;I 
11mm~Uflfl1'j 1'lf~lU!1:Y'jll m1m1:Ym1'f111'f1'mUU~~mllJlJU 'iI 'W\9\l1:YUfI1.. . 

'il1flfll'j'il'ilflU'U'Ul~U'lf~'lJ'iI~ff'W~1 ijr·ml"i'ilfll 'j '111111'H''UnflfHn~m1lJ'YI'j ~~ 1~~tr1. .. 
'iI 'ilflU'U'U'~ \9\H f1'U 'j 1:Y'WtllJ 'tI 'iI~fl~1/!{I1l'1 mtl fll'j tl'ilflH'U 'UlJ 'j'j ~fiw en !~U 'l1~! 1I1t1W1:Yii'ilU 'l1~ 

" . 
H'U'U'VJ'iI{lJ 'tI'iI~lfftlN'l'f1U.yj'1ri l'l1U ij'J1~~'YI 'l1~'V'l'j~'j1'lf'YI1U 'l1~~mJ'illI !~U~U fll'j'il'ilflU'U'U 

~9J.d='t d~9 d d , 1JI j1' Gf9J.JrJJ devd 'QI
!1:Y'ilH1'Y1!1J'W'l1~U!lJUI'fI'jm'Wfl'YI'j1'U11'l1~'iI~ l'j UlJ11'il~ 1'lf!1:YUH1 U~~'ft1:Y'W'YIU\9\fl\9\Nfl'W fll'j 

" 
'iI Ufl!!'U 'l..I 'l..I 'j'j 'iI fiWct1!iJ 'W 'lf~ \l fiijl'l ~flfl1'j'fl f{1t1'f1~~f1'U 

'" , 
fll'j'ilUfl!! 'U'l..Ilff'ilH'l!tJ'W 'lf~ eJ~ij.f)fm~ tlfl ul"i'1 'Wfll'j U'ilml'U'U'U'j'j 'ilnwCV11~ij~'ill~ tlfl 

~~ ~1~ 'iI~ti~l'ilfl~fl'l:JW'U1~mh~'Uu'U'j'j~liwCl1'!~UIP11!~'illJ lt1~ i 11'f;h!iJ'W'l1fH~tl1nU m'il i~ 

fftIJl1fl'l:J W'YI1~fl1'jl'i'1'1~1:Y'\9\ rl'fll'j'il 'ilflH'l..IlJ '1 '*fl1'j if1l~tI~ 1N'j 1t111~!Utl~'l..I'W 'U 'j'j 'ilnWCl1'i11''ildiU 
v • .. 

QI d. QI e1 Q.I Q.I iJ d l1J tlcj Q.I

'j:;:~ 'l..Il~tl1flU 'W Ufl 'il1fl'W lUI! 'UlJ 'tIO~\9\10fl'l:J 'j 'il~\9\ O~l UU 1:Y 1\9\1l!~tl1fl'W (~U 'fI~! 'iI ~ty!fitl'j&1 Ull~ 

'" "" '" 1:YlJ'V'l'j ml'il 'jtl!!fltJ'j\9\ , 2541: 200) 
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"" 'fll2.4.8.2 fll':imHA0hJUfIl'W W i}V1'Ultl 

l'VIflUflfll'H)~ml'U'Ul1iifg~'H~fl hJfll'H"~l~fll'W W 'il~'U lfJ1,",1~'Wfll'W 1mu ~ltl'W
q U .. 

fll'W~U~~~U ~~fl'H~flDl 'ill~ 'Wfll'Wm 1Vlfl'U'W 1~ 1 'IiW 1~ fJ~ 'il ~~~mJ lfJl~ fl~~~~m1ll ff'W 1 'il'U fl~ u q q <u 

~'Unflfl1 U'j ~fJ~'VI1~ I fl~ ~1:lJ'j ltl~~I~fJ~l~ fl~{Y1 'j ~ 1 'W fll'jfh'W ll~~U'j~ {Y1'VI ffll H{Y'U fl~~c5fl W ~~ 
~ ,. dQ.l Q.I rf .c::! Q.I rf d Ii)

'U1fJ 1'W fl~'il1fl I flfilff'VI~l1J'j 'j 'ilflW CV111~~'j l@~lfl fJ~'U'W'U'j'j 'ilflll!CV1 'il~ ff1:lJ1Hlllfl~I'li 'W I 'W'j ~t1~ 
q q 

iI iI iI iJ I iJ I iJ 

lfl'W 10 Ill~'j~'W IUt!'Wltl'W I Ul~fJ1fl ~1fJl'H~il~~~fl~ 1'*.w'W-v)'U'W ~~-V)11~iY'Wt'i'1t!'W i~ltl'WfI1'W 
q 

1'liWL't{fl~~~~m1llff'W 1'il E~f1~'j~1~ 1'Wfll'W~~fl~'W 'il1flfll'j l!fJ~'U'j'j'ilfiwovlJ'W 'il~~fl~l t1'Wf11'W~ 
U .. q 

31 _I '" '1 '" 31 '131-=> 1IJ3I I _~ d d '" I 

ff'j1~fl11llu'j~'VI111 'il'H'j~m~~'W I 'Hlfl~fl11ll~tI1fl 1~'UfNfl ~lll U1'I1:lJlfJ 'VI V1 'illfl fJl'li'Wfll'W~~fl~ 11 
q q 

'il1fl~~~'W'l 1'l1'W 'U'W1Pi1'Un~fiwovl~lflfJ'Ul1ml'H~V~fllCJJllW1I'iN'lltl'W~'W fll'j~flltl'Wfll'W'Ufl~ 
Q.I rig} Q,J Q.I ~ Q.I rI, Q.I 'j,/ ..::::r. cI 

'U 'j'j 'il flW CV1 ~ fl ~ 'j ~ II ~ 'j ~ 1~ 'U'W ~ fl 'W fil m U'j 'j U'U 'j 'j 'ilfl WCV1 I"If'W fll 'j 'VI'UHYU lW ~ fil'j 'W II 'W 'U U 
q .. q 

'U'j 'j 'il ftll! ~'il~~fl~lltl 'W fl'W ~fl wfll'W~h ~ fl111fll'W ~~fl~U:lJ11 t1'W fll'W ~ffll'U'j W~ lll~ fl~fil'j (iJ U 
q q '<U q 

f1~1'il11\!lnfJ'j~ ll~~ffll'W'j f1~1'il11\!lntl'j~, 2541: 200-205) 

>' • 
.e:t, ..::::r.dd d I Q.I QI .0=:9 I.e:t, at. ~.c::! ..::::r. 

I'VIfi 'W fl fil'j fl flm I'U'U11i 'W II~~lJ ~ 'Ii :lJlfJfl'W ~'Ull 'jfl fI fl fil'j ff ~l {y'j:lJ {Y'W fI1'V1~~~ 

, I I iJ 

fI1t11 'W 'l'i'fl~ti'W I~fll {Y'W flunU'flli fl~l-V)fJ1 111clffltl ~'U IUl ~'W 'UV~~1fl ti'1iY'W ri'l~~fl ~ 11 1~f'Ufl11ll 
• >' 

UfJll 1'W1~ tl1N flff1ll lltl'l11flVtl'U1t1 1'W ~~l~-V)~'UU 1~ 1mu~'W 'H1flDl Hi~'U 1fJ1UiJ~~l~ U'j ~1'VIff 
U 

>'

Hi' ti'1 ff1:lJ1'jtlfl1'Ufillfi wm 'W fll'j ~~~ ll~ ~~1~tl~'U:lJ1fl'W fl'W~ fl:lJl1~ m~'U1'W tl1'j ~~~ II 'U 'U 
q q q 

'5~ 1'W11~~ff1:lJ1'jtl11~Il~U~lUflll~~~ l~ 
d Q.I d'dq g}~ .ei ~ ~ Q.I g}~ d ilQ.I

'j 1fJ~ ~ lflfJ~'U 'W 'U 'j'j 'il fl W'l'1 'VI ! 'lfffflfl11:lJ 'H:lJl fJl 'W fll U'W 'U fl~ ~ 1fl U II fl 'il ~ 1 "If{Y ~ 'VI 'j 'il fl 
q .. 

• >' 

ti'W~ 1'W~fl~ti'W't1'W 1<J1'W 'jU 'ilnl~'lf1ft~1'W'Ufl~i~'H1~Vl~~'j 'j 1.h mj'l'Ufl~~~'H 1~~11J1~ 'H1fl.. .. 
!JiJ1J'j~I'VIff' 'WYlfl~~'W Itl'W~'W 1'W 'Ul~mw Dl'il'l111ft'~~~il~ 1~1 'WYlv~~'W:lJ 11-Nltl'W'U'j 'j ~ftll! ovll-v7fl 

• >' 

f111ll11 u~fl1 m.i 'Wflmm1v'il1m1fJ~~I~fJ~'Ufl~m1Vlflfil'jflfltlll'U'U'U'j'j'ilfiwovll.wflclfV1Ultl'W'Ufl~ 
q 
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o 'j).c::. ~ 0 Q.I 'j)~ ~ Q.I tI
~lf),\ll~fl~Vl'ilTitl!1f:1~f111lJcr~'fnfl1'WflTi 'W 1f1t\1J'IJ fl~H9Hl Ut\~f1111m 'IJ~U H'lJfl~1Jn 'ilflW CV\ 1 'U 

'U • 

" , 
fl1 ~ tJ 1 1'JJ lJ fl1J ~ ~ 'U 'IJ fl ~ 'IJ 1 W l!fI 11 fl1 ~ fl VfI H1J 1J 'Pi '111 ~ Vi fl f111lJ cr ~ 'fl1 fit 'W fl1 ~ tJ 1 fI "1J u 'U 

(il'W f1~~'il~W~nrJ~~ Ht\~crlJ'I'l~ f1~~'il~WtnrJ~~, 2541: 205) 
• u u 

(0 (2) (3) 

d 
'VllJ 1: (1) http://ipc2.dip.go.thlimages/package/numkum350.jpg 

(2) http://www.nsru.ac.thlnsrubi/news/stockpic/p12.jpg 

(3) http://pcoc.moc.go.thlpcocsys/up1oadfile171/jpg/i~~~lJ 11Jl~rJ 1.jpg 

2.4.8.4 f)1'HlflflU'U'U'Ut)\I'U1W
u 

~ 'Vlm1fl1 'WfIl~ flflflH1J1J1J~ ':i 'ilnw ~ u1J'lJ'lJfl~'IJ 1Wi'i fl 'W ~ 1~ 'il~ H~fI~ 1~ 'il1m'VlflUfi 
• u 

I • ~ I ~ I 

~1~O'J Vi 1~flcil1lJ1 {\'1~ 'Pi I'J~ iifl~ 'illf1~clIfliY'W 1\lVi~ 1h-l 'lJfl~'IJ 1~ 1li111 VfIlcr1J1tflfl Ut\~'Pi t\ lrJfli'~ Vi 
iJ 31 3J I 

fI1~~'fl iY'W t 'ilclffl~n'fl~'W W 'il'fl'IJlrJ ~1m'Pi\PIi1f11':iflflm~1J1J1Jn 'ilnw~'lJfl~'lJ1U1Vi~~~iJ1J'Vl'l.J1'Vl ~hr1U1 
q q q u u 

lJ1f1l'iflmllJffl~~ 'il'IJfl~fI1':i'IJ1CJiY'U 1111'flmu'l'll~fl~Nt~ 1'U~ 'Vlfffl1t\l'il~O'J (~'U f1~~ 'il~~~nrJ~~ Ut\~ 

crlJ'I'l':i fI~~'il~~~nm~, 2541: 205) 
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.,J QI f1' cv 
iI1'W'n 22 W;Y~~Un~flf.U"l'1UUU'\Jtl~'\J'1~ 

~1l1: http://www.panmaneecnc.comlimages/en1arge_gift_box.gif 

iI .,J ~IQJ

2.4.9 'U8f11'A'nnmmfJfl'Ufl1'A88flU'U'Ufl'nnfl 

\)lm'VI'fli!'fl~l~ "1 ~tyt11'11l1IrJl.H'VI'fli!'fl~i!tJ1l1 ~tl~l~!l'W~'H ClltJ 'W tlm'HUtl \) lfl1'VI'flU'flf11'j 

~ ~ 9 '" ~ '" 0 ~ ~<9 ~ ~ 1 1 '" '"" 1 ~ tltlmtUUf111l"lmlt'l'1 A'W~1'W::::'WfltltlflltUUf111l"lfltJ~1I1~'O~tm'\Jtl:IqJ ?l'VI1~~ l'Wt'VI'fl 'W t'ltJ'VI~ 'W ~ 1'W 

" f11'ju'j'j~Ht'l~f11'j-Wll~~~~tlllllu (~'W 'fl~H)1qjtntJ'j~ !l?l~1;l1l'W'j 'fl~1\)1qjtntJ'j~, 2541: 206) 
., " 

v "".... "'" 1"" . <9.12.4.9.1 'IJ8~a'IJ8.:1AfI'AtHilm'nil~ 'H'Ufll'AlJ'A'All t'lf'Wf11'j'\J'W~ lJ f11HJ'j'j ~ f11'j 

1I~ f11'j'\JW~ltJ tm~1ff~U'j'jllnwen~H
$I QJ lJI ilQJ Clto IV G 1 ~.d sft ~ cv ",

2.4.9.2 fll';j'n~U"8'lJfl1nU'IJlfl'UA~fl'U~a"'i1wcn 'Wf11f.U'YItU'WN?l~flW"l'1tl1m'j . " ,
lii~\PJJ'W 1~W1l1 1mi 11~tlf11'jt~tlfl1~11;l~u'j'j~nwen Vi~l 'flH I;lfl~efr'u~tl'W1l1fl"1 Nt'lf11'j'YI~fftlu 

m 11lt;JlflW i ~'\J tl~ N~~nwentl1'H 11H?ld'l;l~ 1J'j 'j 'ilnw en'fl '1'j H~~, 1Jv~ t!fl tl tlflUUUf11 lYJfl~ 1tJ . . 
2.4.9.3 ..r81hft~'IJ8.:11fl';j"itJ~Hn~ftI'U11~t1~hm'nfI1'Ulafj1'I1'W 'I1tl~1l1flliitll~ 

'\Jtl~u'j'j1lnwen mlllmUO'1'11'w '\Jtl~Nil~nf.Uen mtJ'\Jtl~N~~fiwen f)l'j'\J'Wff ~ trJW~lJ 
.tCI .d QJ .c:::. J ~ c(,d GlilQ.I Q,I QI"

2.4.9.4 ';jlt1tl~A8t1~mtl1fl'Ufl1';j'W1J'W'j~UUf11'j'Wll'W 'Vl1l~ A'lfflU'1I;l~Un~flW"l'1 

~\)~t~tlfl1~ ~1'W1'W cr~1I~Vlll'W1~ 1~f11'jI'flf1tlU ;Jtl~lfl~1~ "1 ~t~01flUf11'jVlll~ 

2.4.9.5 ~81hft~'IJ0.:1'U';j'AilflweJiH9ia~'A~'U'lJ 1Wf11W ~ff'Wj>i'1t~tJ1n'W un'il1W 
q • 

U'j 'j ~ fiw en~ 1~1l 'j~ tfl'Vl flW I~'W '01 m 'j 1'M?l 1U 'j'j ~ 1'W '\J 1~!l t'l ~C)ftl ~ Ufl tl tl fHlU U fl'j lYJfl ~ 'fl111l 
, , 

o~ I.t::::t,.e::::t iJ .:9rJJOQ,l Q.I 0'1 

'illt1J'W tltJ1 ~ tJ~ 'YI11~~ tl~ 'V\'j lU () ~'\J tl 'ill fl~'\J tl~ U'j'j lIfl ill"l'111~?l~'j~UU• 
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lh:::: lfl'Ylf)'W Il:::: 'l ,*!'Y1 f1 iJ flf) 1'.i tltl fHl 'IJ'IJ~ 1l1'1n~ 1~f1'W fJtyll Il 't11f1ty'lltl~f11 'HHJnll 'IJ 'IJ 'lM'ff:lJ f:]'1'1 il v.J1;'l 

fitl m'.i~mn'.i '.i::::~1';h~ ll~1;'l::::~lV~I~tn'litl~ l~tl 'lM'i!ntltlfllI'IJ'IJ m 1TIn ~1:lJ1'.i t'l 'l,*m1:lJ~~~I~:lJ 

~ 1~ '1 ~~ 1~ ~'.i'.if1~ l'W'Yl1~f1mJ:::: 'lM'~tl~fI~tl~n'lJl'thVi:lJ1v'l 'Wf11'.i tltlml'IJ'IJ 

, 
Q cI lV ~I

2.5 U'Ulfll11JflYlIfIUlO'Uf11'iHfltmnJ 

f11'.iNnmJ'.i:lJiJn 'lolif1'IJnnYl1~1'W111tlf11nJau~mh~h111rt~ l~tH~:lJl:i'Wm1:lJ~l:lJ1Hl 'l'W 
, " 

nn1Jau~~ l'Wm 'W1::::11tl~ nnNnmJ'.i:lJ ri1'W 'll1t1Jll:::: H'.i:i~v::::n1;'llff'U '1 

2.5.1 i'lll'lJ11'lJ1U'UeHfll'i1JOeJ'IJ'i'lJ 

~l ~I";'" 'l ° 'l!ll .!lI!lIOI ~l
f11 '.i Hn tl 'IJ '.i:lJ Iu 'U f11 '.i l'W :lJ'II~fl11:lJ ~1:lJ1 HI 'W f11 '.i '1'1 N 1'W l111n~ 1'U1'.i 'lJf11 '.i Hn tl'IJ HJ 

" 1J1l IllJ'Wij ~ij 'l-Hf1111111 111 V'Utl~ m '.iNn tl'lJ'.i 1J 1l1'1 n~l~ f1'W ~~ii 
• 'II 

~l ~ d:'l.d I ~ ~ 
f11'.i Hn tl'IJ'.i 11 11 :lJ1VG {J m:::: 'IJ 1'U f11'.i 'Y11lJ'W '.i:::: 'IJ'IJ'Y1 1l::::9f1 tJI'W :lJ'W'W fl11:lJ'.i fl1111 ~1:lJ1 '.i G 

'U 'U 

llft::::'l'1nll:::: 'l 'W f11'.i iJalJ~~ 1'U '.i 111 ~{Jf11'.i 11J~tJ'Wll iJ1;'l{J'l'1f1''WfI~llft::::'W f:]~n '.i '.ill 'l 'W m'.iiJ al:r~{J1'U 'IItl~ 
" . 

~iJ a u~ {J 1'W 1~~.u'U I'W tl 111'~1 11 1'.i GiJ iiU~~ 1'W '1 'W fl11 11 i''IJ N~ 9ftl'Lll ~tlV 1~ ij iJ '.i:::: ff'Y1ll m 'W1l1;'l:::: 

" ~ 
iJ'.i::::ff'Ylllv.J1;'l:lJ1n.u'U (9f1ty ~1~~~1~, 2539: 14) 

~I .dl Q,I d ~.dt ~ I Q,I.d ~ dQ,I

f11'.i Hn tl'IJ'.ill 11:lJ1 UG{J f11'.i ll~m::::'lJ1'Wf11'.i1 'W'W~I'W tlU'.ilJl1J1:W'U 'Wf:] 1'1n'.i'.ill tl'UIU'U nn 
, " . 

IVlll fI 1111 ~l:lJ1'.iG 'l 'U f11'.iYl1~ 1'W 'l'1~ 'l'Wl1tl~m111f 'l'1nll:::: 'l'1f1''WfI~ fI11l1'Jf1'U 1ty'l 'U on 1JalJ~~l'W 

.d --=::t. .q tI 
(ll~n1;'l'U 'l£19l1J11'Yl1'U'Yl'.i, 2544: 1) 

~I .& ";.1 .... 'l ° !lI
f11'.i HOtl'IJ'.ill l1:lJ1VlI~ m::::'lJ1'Wm'.iIWlIu'.i:::: ~'Yl1imw 'U f11'.i'YlN1'Wm W1::::~1'W'IItl~'IJflfl1;'l• 

1~V~~I~:lJl:i'Wfl11:lJf (knowledge) 'l'1n'l:J:::: (skill) 111;'l::::;1f1''WfI~ (attitude) l11'iJtim'.iI~1I:lJ119l'.i~1'W 
° 'l!ll J .,j 0'l!ll '" "!lI!lI!lId " 

f11'.i 'Y11~ 1 'U 11 ~~ 'II 'U 1'W tl 'Y11 11 'lJfI fl1;'l 1If111:1JlIl '.i tUf11111 'U 1'l 'U 11 'W 1'1'1 f11 '.i ~ 1'W ll":::: tl ~fln'.i 'IJ'.i '.i" 
~ q u q 

lil111:1J1V~nl'Vi'U~H (~lIftfl 'IJ1{J111, 2545: 14) 

" 
1l1nm1l111111V~{Joci111:Y1111'.iG~'.i1J'~-j1 f11'.iNntl'lJ'.illi'1aOlltu:::: 21J'.i::::m'.i~~i1 

q 

f11'.iNntl'IJ'.ill IlJ'Wm::::'lJ1'Wf11'.i (process) 1'Wf11'.i'WroJ'W1f1'U l~Vtl1fftJf11'.i ~1IiJ'Wm'.itld1~ 
'J/ I I I 

IlJ'U 'l1'Wl'ltl'W i'1f11'.i11~1lv.J'U Vi~ 111;'l:::: 11J'Unnm::::l'11Vi~ tllUtl~ 1:Y1I'W'U TIn'W 

f11'.iNntl'IJ'.i :lJl1J'Uf11'.im::::l'11~~~I1J~V'U1l1Jfl{JWf:]~ m'.i II 3 ~l'W~tl 
~ fj} ~ j/ Ij/I d .q 

1) IWlIl:;j'Um111~ (knowledges) l'Utl{J1l10m1:lJmTVi'W1tlV1{J'.i1~l'.i1'11tl{J1'lf1f11'.i 

'1 'W 1J Il 'ilU'W ntl 'll1'In ~ fl1111 ~111'J'W ~ '1'1 nf1 'W ~ tl{J'U 1'U 'II 11V111 f111 II ~ I~11 l~ 11 'l11';1'U ~ tll'l1l9l n 1'.iW~ 
q q III q 

11J~V'W1l1J"{J 
, . 

2) I'WlI'W'W;1011:::: (skill) 111tlfl1111'Jf1'W1tU l-Wtl1;'l~fl1111~tUli1tJD'Wln~1l10f11'.i 
~ U III U 
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o 'i ... .1 .­
'VlNl'W t'flV'Ul'fl'Vlnfl~llft~ul~n'11nnW 

3) IU~V'WllUfl,n1fl''Wfl~(attitudes) l~fli,rln'flmlllf1'flfll'Whnj IU~V'WllUfl\l 

mllll~fllril ~~ln'~V l~fl i ,rln'fl"'fl''Wfl~hl~~nUl~ 1v'lfU' I'1flfl'fll1'W'W\PJJ'W 1'Wfl~mllll'l~m1tlvl,r 
, , >J 

..c:::l ad. 3J~& 

linn m~'Vll'Vlll'l1l1~n'mlnl'1fl\lV\I'U'W.. 

, >J 
Q.I ... I "'9 ~J .c::I. <lI e:t 0 QI <LI a

2.5.2.1 1\9ltlu1~n' \lfll 'Wnl1 I"lntlmllm11lftmHU~'Vln'lflUl'fl\l'W
• u 

1) 1~tll'vtll'W'Wmlllrl~V1nml'W i 'Wl'Il!l~'Umll~fl~lJflflft i 'Wll~fl~1~~lJ.. .. . 
>J 

1111",\1t ,rnl'VlflUfll'VlVlnl') i l'I ~ "1 i 'Wnl';jU51I~\ll'W 

2) l~tlln'1m,.rl\1"'nfl~fl111ln'11l1'Hl fl111l'l51'Wlty fl111lflcitl~llflci1 t'W 

• I "" ..."" 'JJ d 9 'JJ"'. 1 "" "" ~ ...'l
nl';iUtjlJl'1l'1 'W l'Vlll1llU';i~n''Vl1im'W 'WU 11 ~lJ'Wllfl~tl'Wlfll'1 

3) l~flln'~lln'rl\1"'fl''Wfl~'U1tyllft~fh~\I'l1l t'WnnU5U~\ll'W Ghvt~ln'fl 
..;, .:, 9 d .1"""''''' 9'JJ1IJ'JJ '" 

fl'Jllll'lftlll'W !'WI'l'Wlfl\l'Vll1~u{JmNl'W !l'Il'fl~H'l'fl 

4) l~tJ'WI'JJ'Wl'Wfl~mllli~ln'flU';i~1V'lf,r~tJl'1'W1tJ\lI~tJ'Whll\ll'WlW~nl';i 
Q Q,lQ 61' II ~ .d ... I.d 3J ... I o'.J Q.I

Utjml \ll'W 1'W l'I 'W 1V\ll'W llfl~ tJ\lfl m ';i 111 'Vl \I linn II ftn! u ftV'W m 11l~ II fl~ u ';i~ n'11nll W9l'\I n'Wllfl~ 
... 
n'W 

..;,. 'JJ dllJ5I... ~I "J.1.1"'951951
5) l'WtJ'Wlfl111l~mllln'11l11f)'VlI'fl';i11111nnlll"lntJlJlll!uullJ l'lf ll'l 

m 1l1~ n'1l i 'W l'Il!1~ nlHl 'W ~ i'11 ~ 'fl 'lftJlJ n'11l n f) lUl1,rVII ft~ll fi'iJ 't1! l'Il ~ 1\1 "1 I ¢l1'1 fl tJ 'fl11 'Wl~ 'W 

1l'W1'VlNnll ffnfllrl'Wfl111~1l'W'W'l,rn11\1'1J11\111fl~"''W~flll'll'1nnru~ln'fl ~'W.. . 
6) l~fll~ll~'Wmllll~li 11 1~'W~nflW~~~flld tJ\l111nfl111lf~ 1¢li'mf~¢ll'W 

... '" 'JJ 0 "J .1"'.1 "" 9 51";' "J 'JJ 
l'Iflnnl';illft~'Vlflfl{J Ilfl1n'11l1':if)'W'IIUl'1fl111l11uftmlll 'UVlt1mUJ tJ1ilJ1t1 tl'lfl'Wfl'W'VJ'jl11 l'flllft~ 

tJl1uUl~~nl91't~ 

7) l~tJlU~(J'WllUfl\ll'ill'lfl~ ~\I.i~ln'fll'l1tJl~llfl111lri1n~~~fltJ\lrlm.. 

Q.I G) 0 Q Q,I":;9J e:to9~3J3JQ.I ~I
2.5.2.2 l'Iflflnn ll-lnl';inll'l'W'fl'Vlfl''Vll\1nlH'fll''lntJ1111l'Vl'Vll1'HHI'Ul1lJnl':i Hn.. 
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3) l'I~f)f)1'j~\Ull'1f)IJ~ (psychomotor domain) i~lln f111lJ'lfTUltl,jh.lf)1'j 

" 
UQU~ll1;1~fI1llJ'lfl'Ult"!Jh.jen~y.l'lr'U "l 

2.5.3 'lh~1[J'lf'l1'UMfl11~f1tl1J·n.J 

o '1 !lI"'''''. I '" ...'" "" .1 .,;. . I '" '" 'l "''''' 02.4.3.1	 '\Ill l'Il1ilJt)'lJVl~l'U~'\J'U ll"llJfJrufl1'l'HI1;1~lJ'j~ft'\'l1ifl11"l 'U11inn'l'l1HU 

"'l!lll 'I .1"'''''' q!ll!ll2.4.3.2	 'lf1tJ1;1~f11 'If'iJltJ llH~l'U Im~l1m !'Uf)1'jlJt)'lJVl~l'U !'l1'UVtJ1;1~ 

I .cI at..cI _1~QI~ G1j/j/
2.4.3.3	 'lf1fJ1;1~l1ml'W'UTIif)1'jlJt)'lJVl'll'U I 'l1'U VtJ1;1~ 

" 
2.4.3.4 GJf1fJll ti~l 'lJ lfll'j ~ n 1'jUBiT~ ~ l'U '\J V~ ~U~;{'lJ iTt)J'l51 i ~:IJ1n;!'U 

" 2.4.3.5	 GJf1fJtY ~lft~lJ ~Vl'1 'Hm~ft1;11i'j'jlJ'Uv~~u5u~~1'U i M~;!'U 

!lI '" ')J.I"''''''' i!ll.I"'''''' "j !lI!lIq
2.4.3.6	 m~~'UIVlV'U~lJ!I'lJVl..:Jl'U l'IlJ!I'lJVl..:Jl'U ll"lflfl11lJf)11l'1'Ul !'Uf)1'j..:Jl'U 

" 
2.4.3.7 'lhm11i M'j~'lJ'lJll1;1~ itlf)1'j'!'1 l..:Jl'Uijftm Hlfl1I"l~'..:J~'U 

'U 

2.4.3.8	 ftJN'UltlJfh~..:J'1 'iJlln~U niT~ 
"	 'U 'I<J 

,	 . 
0:::.	 91 Q I I 

2.4.3.9 Il"llJl"l'UfI11m fI11lJftllJ1Hl 111;1~Il"llJflWfl111nVlWV..:J 
'U 'U	 • 

2.4.3.10 Ift~lJftJ1..:JfI11lJU1;1fl~iffJ 1;1~tlU~ll'IVl~tl1'iJln~'iJlnf)1';i'!'11~ l'U 

2.4.3.11	 Itl'Uitlf11'jftU'lJft'4'Uf)1'jftmJ1Vl1;1V~;iVl1tll'ld..:J 

2.4.3.12 l'ff~ lJftJ1..:JfI11lJfflJ'W'Ui'i'Uf)1';i'!'1 lHU In~fI11lJ~1lJjjtl';i~'l1'h:H1'U 

" " 2.5.4.2	 ~~I'UV'l1111~ '1 'Ufllf1'\'lqIJflll1;1~uBu~'l MVl';i ..:J'l1~tl fttl~f1~v..:Jn'lJ 
".1	 o'.d. 1tJ!lI'" .,.dItJ!lI!lI'I!lI!lI!lI" ~I
1\P1tllJ'j ~ft ..:JfI'\'l f11'l1'U ~ L11'1'j V\P1';i ..:Jf)'lJ'\Il l~ll 'iJ'l1'l1 HI'\Jl';i'lJf)1';iHnV'lJ';i'lJ'YI HlJ 

•	 'U .	 .
 
'jI at. j/	 j/ ..:::s.o 'j/ _IIQ,IQJQ

2.5.4.3	 ftdNft..:J1l1~1;1tllJ'lJtl..:Jf11dtl'lJdlJ 'l1tl..:J'YI'YIlf11'jtlmlJ 'l1V~lJt)'lJ\P1f11'j 111;1~ 

~..:JII1~~tllJ~l..:J "l 'l'Ufttl1'U~tl'lJ';ilJ'1M'lJlft'U'l'iJ '\.hv~ ijfl11lJft'U i~ij'lJntJlf11fl'~lfli~lfl1tJ~ 
'U • 

In'U i Ul'I1tlft'U nft'U l'U 'iJ wn'U i u• 
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e:!t J::I;: J.q I & .dt I j} ~I d j} 9 j} 1l1J j} j} QI

'I1'Hl'lJL'lJm(;ltl'lVHft'£J'j~'I111'1n1'j Nml'lJ'j'lJ LVHl l'lJImH'tIUUn1'j HmJ'lJ'j'lJlHlfHHl1'W 'Yll9leJ'll 'If'il lt1.. 
, " 

LVl'lJ~'W 'illf1n1'j ~ lt11Jf1~'tIeJ'I\PI'W 

2.5 04.5 'f1'fNf111'lJff'lJ~'W n~~'l 'W f1ri'lJ~L,]' 11'lJn1iNf1eJ'lJ'j'lJLl(;l~ 1'Yl til n'J lfltlf1U• 
'If'lJ'W 'lJ'Yll'l ff'1fl'lJL~'Wfl 1 '1fl 'j 11\P11'lJfl11'lJLl1'lJl~'ff'lJ. . " 

"" do 'lI "'.1 i 0', .1"'''''''' '" 0~'lI'lI~2.504.6 L'jeJ'I'Yl'W1'lJ1eJ'lJ'j'lJl'lfl'l'lJlJ'j~ IV'lf'W I'lflm'j lJ~'lJI'l'll'W'ilH f\1'j'Yll1 'tIL'lJl1 'il 

~lmL(;l~Lf)flf111'lJ~'W f1~'W 1'W '1'W'lJ'YlL1V'W• 
.q j} j} j) d QI l.dt JIG) j} c: QI I 

2.5 04.7 1'Yltlln'Jl'leJ'lL'W 'W '1 'tIL'I1'W '11 (;lf1 m'j 'ilfllfl'W'tIeJ'Il'j eJ'IIL(;l~'lf I 'tILH'W1'l1eJtlN 'il'W• 

2.504.8 fld:J1lfl 'lM'1J.fllflU~iT~'I11fl 'lM'~1'lJmiNf1fl'lJ'.i'lJm flm ~h'lJjjflflVl'1 

~1~'1'l'W~m~fl'l~Yhm'jeJ'lJ'j'lJ 

2.504.9 d1V'I U'ff'l fltull.nii U(;l~~.fll'Wff'lfl'lJ'l'W11'fl'l~Y11m'jeJ'lJ'.i'lJf]1'jflVlu. .. .. 
de::! e::! 

~.fll'W'Yl flU(;l ~'lJ fl11'lJ ~~ ~ 1f1 ~1J lVl'll'lJ~'lJf\1'j 

2.504.1 0 ~fl~l'W 1'W~\,j'11'lJm'jtJf1fl'lJ'j'lJ 'lM'm'lJl~'ff'lJ.. 
.q ~ Ij)j)QI ~I d.

2.504.11 1'Yltllmfl1'j'j~(;lm~'lJeJ11r-lI'tll'j'lJm'j Hf1eJ'lJ'j'lJ'lJfldl'lJ'ffl'lJ1HllU 'Wl:::I'l'W.. 
J::S QI & _I f! o.d. I QI 

'lJ'j~flUn1mf1£J1 lJ'j~ 'ffum 'jtu Ll(;l~f]11'lJ'lfl'Wlty'Yl \PI 1'I f1'W 

2.504.12 'l~1n~t1'W~lLU(;lf1 'lmi 'I1~fl1Jflumwl 'ffl'll1ff'Wfff1£J1i,]'l'lhtl• 
"" 'l~.c:! '" I ~ ?I eA 'l 'lI 'lI ,I2.5.4.13 'ilfl 'I1'lJm'jlJ'j~L'lJ'Wr-l(;lm'jfl'lJ'j'lJLlJ'W'j~t1~ LVW'lf1t1 'I1ml'lJ'tIflUf)'W';ifl'l 

LL(;l~mll'W'Yl1'1LL({i 'tI 

2.504.14 n1'jtJf)t1'lJ'j'lJ'I1.cr'li11'lJ'I ilif\1'jLf)'W 50 'Wl~ 

2.5.4.15 n1'j!1'lJeJfl1J'jlt1'111eJ\PI eJ'lJf11f11'lJ fld'j 'l11'1 ~'W n'WLtJ'I fld 'j'lf'lJLrltl1Jm'jY11 
, , 

~'I11eJl~'W t111'W~ i 'WL1t1'1~Ul b1''W 'l 'il 

2.5.4.16 fld'j IUfll eJm~'l11'~L,j'11'lJm'jtJf)fl'lJ'.i'lJ ~~f) 'iln'J'j'lJ~'ff'lJ19ff1 'l 'W f)ri'lJ.. . 
.<Q Itj) r;Jd Qlj) do ~I Ji'l'll'll

20404.17 1'Yltl1mf]1'j'lJtlmLl1(;l'lfl'Wf111Lf1t11f1'lJ'tItI'lJ(;l'Yl'W l'lJ1Hf1t1'lJ'.i'lJi'Wfl rm.. .. 
L,]'11'lJ m'jtJml'lJ 'j 'lJ1J1fl m~fff)£Jlf]11'lJf.. L~'lJi~'lJ 

... SI ~ ,
2.5.5 fl1'H'iU'U'i'Uf)~~ I'HW 

.. .. u 

'ff'lJflfl Ul'l1'lJ (2545: 96-97) t11l'lJ1t1ii'lm'jtJf)fl'lJ'.i'lJL1J'Wm'jI~'lJ'W'Wfl11'lJffl11'lJ'ffl'lJ1'jtl.. .. 
i M'Ll ri ~i '11 ttl '111 tI ~~ eJ V'l 'W i tI '1'11 '11 'W ~ 'I f) 1'j L~ tI 'W f'tl fl 'I ~'l'l1 ttl Vfl 'lJ Lll'l f1 ~ 1 'I 'il 1f) L~ f1 'l!f) L'1 V 'W 

<u u cu cu cu cu u 
, , I iJ 

1~t11111U fl'l~ 1~\PI'j fl11~f)(;l 'lM'~lu'W~'lh;hf1utJf1t1'lJ'.i'lJffl'111'lJm'l1ttlfld'j~lW'l~'1iY'I~fllUU. .. " 
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"1 I .et 11) 31.et ~ d .. I I ry.ci.ct ~ 1
2.5.5.1 N 'I1UH)~I'W'U 1~~I:lH):JJfI11:JJu·HH)'U1fltl1..:Jll'j..:JfH'l1'\'1"~I·HJ'U 'I1'j{) 'U 

'U U 

cI.et I .ct 

~m'l'lf11'jw'\'1'U11'jV'U 

2.5.5.2 mm:U"~11 V'Ulrlf)IN~UJf)'IJiJUJ'I11~1'1'U1lti'1lil ~ ~ ..:J~i1 rJ'U 1~'U1h~ lrJ'lfU 
QJ U U U 

~~U~ '111 lUUii1J~1'U~11'1"1~ 1~m'l "~~'Ui,,m'l'll~~I~'UU'j~ lV'lfU~fll'1'U 
. 1Y'" 91 91i IgJ .et .e::t.etQ.1 ~ ... I~QI-C:l. 1

2.5,5.3 f)1'jI'j V'U~'tJf)~r::J 'I1tyl'1f)~f)1'jf)1'j1 'j rJ'U '\'1:JJl:lf)£lW~ 'I1l:l..:J1J{)U!l'IJ1'1 :lJ1f)f111 

l!..:JVl..:J'lJnrJ1V'U1'U '1 'I1!m"fl..:J~l 
'1J I d lfIg} g) -=to J IQI tS'e::::.. 

2.5.5.4 N1'I1UJ "~l'j rJ'U 1~:JJ1f)WWI'l'lrJ~ 'l~'tJ'U f)rJf)'IJU'j~~'IJf)1'jWI~:JJ 'lff)'IJf)1'j
'U u 'U 

~f)'U.ff1 '1 1:lJ'lff)'IJ1~1 1:lJ'lff)'IJf)1'j~1 f11'j~f)'U~~'l~"~"~~1 ~~~1:lJ~'U'l",,~1:lJ"~~111l:l~1:lJ 

~'U 1" 

Nf)f)'IJ':i:lJ"~ 1:lJ 1~ Nl:l 

2.5.5.7 n1'HH)'U~1m1Ji'l1'j'li'11in1'j'l1mrJ'1111 1ll:l~1.ff111n1'j~1'tJ1'lff)'IJIYirJ~ 

2-3 11in'l'lf) f)U1i'1l1n1'j:JJ1f1ln'U I U 1l1~N''lm:ulli'lff)'IJ'I1!f)1n~hhmJ1~~:JJ't)1'''v111l1'f)1'j{)'IJ'j:JJ 
'U u 

1:lJ'lffl'IJ'j~IUV'IJ ili'lftl'IJn1'j ~fl'U 

2.5.5,9 flU ~t1'U mmul'i't1~{)~'\'1'U 1"!~'U N'1 mU'lftl'IJ'll1'i'l'U li'll'j'l'l U'lJGtI 1:lJ'lftl'IJ 
~ U QJ U 

91 9910",'l ' 919 "i 1910 
2.5.5.10 'I'lV1t11:IJm~I'I'U1l(l~1'l1f11(l..:J "1lf)N l'l1UJ I~EJn1'j 'I1i'll'lf:JJI'lfE./lI'\'1'Uf)1'j

q 'U u 

2.5.5.11 f)UU'j~liJ'UN(lfl1'jv111 ~'Uf11nl'IJ 1.ff1l1ff~If)1'1 ~~tJ'U ~'IJtI~N~'IJ '1 

m'l'll~~~t1'U l~vl:lJlil~INrJ 
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'J/1 ''''.1 'J/2.5.6.1 N 'HUJlJulJ~HW 
'" u 

2.5.6.3 lrlfl~1'Hqj'Ul~mllJfl?l'VI'U1'U flU 11 tJ'U 

2.5.6.4 lrlm~Jt muii fl11lJfl~1"~ m~"f11':i l~ tJ'U 
'" u 

2.5.6.6 

2.5.6.7 

'J/ '~l
rj1J'j':i tlltJ\9Itlf11':i Hflfl'U':ilJ 

2.5.6.8 

lrlfliill1liJfHn'Uf11'U'VI1~f11ml":;~\9I11lm::l1Y111'V11~mfl'UfI~1 

'1l'~~'UmllJVlfl11l1l1flf11':i'Un tJltJ f11':iflf1U':i ltJ 'H~ f&Vffl''U fI~'1J~~fl 

1Nf11tJ '1Ju~~m ~iiilUJ'I111;'1''U.f11Vl 
u • 

jiG] I 'j)& 1.::'1 lIJ ,r;J I d ~ fj}

2.5.6.11 f-ll'HUJ':i1;'1'f1111u'Uf11':i AlJfllJfI1'V11):;I':itJ'U':i
~ U'\I q <u 

" 1;'1'lJf1~ 'UN i1J (2545: 96-97) flii'UltJ~~.,j'U\Pltl'U1'Uf11':i1;'1'fl'UmmUU':i~flfl'U~ltJ 
.. u 

iJ I -=t r;J GJ ~G) iJ d d'd 1tJ r;Jrv 

2.5.7.1 'Ii'UVi 1 f11':il':itJmtl~ml1J1;'1''U ~'Il 'If ~'Hl'H'UU':i~ itJ'lf'U'VIll~ ~?l':i1J 

" , 
Q/'" '" 1iJ.-!I Q 'j) Q,I 91 ~ GJ i/o 1

2.5.7.3 'U'U'VI 3 'Hrl~lJflm~'VI1Vl':itllJfl'Uf11':im~\9I'Ul\9lfl'U (motivate) ~'I1f11rl.:j 1)• 

" . 
2.5.7.4 'Ii'Ull 4 U':i~liJ'Uf-lrl~ltJflUtY'llfl\Pl~'U"l flfhliJ~INtJ '1J11luru1'Ul~~"'U 
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~Ln~~'W~~nlJl'HllLn'l'U 1~1~t1f)1'j1Jml'lJ'j:IJ iJUl'l11Iii'~fl~"'J L'lfW iJUl'l11~l'W 'UfHl1f1'j iJUl'Yf 1~1'Wu u q u 

~ ~ 31 Q,I ~~ 0 ~ !iJ Q,I ,.. I ~ ~ ~ 
f)1'jL~'W lJty'Yfl~lWf)1'j~~f)1'jl!~~11if)1'j'l'11~lW lJty'l11~lW11:Y~ QlJf1'jflJ Lfl'j'fN:lJflU~~L1m U~~ 

~ '11 :'1'11 0 ~I" 0"1'111 
lJty'l11~lWf)1'jl'lm~LlJWl'lhi flWI11f111:IJ1l1LlJ'W !'Wf11'jfl'lJ'j:IJ'I'11!~ ~t1 

'"'I '11 '" '11 '11 d?1 '11
1) f11'j fl'flll1U~~'j1'lJ'j 1:IJ'Ufl~myj flfl'W111'Ufl\l~'I'1LlJ'W f111:IJl'lfl~f)1'j'Ufl~ 

fl~r1m U~~.,j'fl\l~~LtJ'W'ljmY~~~~~~Ln~~lflf)1'ju51J~~1'W 1~t11i'lTif11'j~1~ "1 L'lf'W f)1'jtY~lfll'l f)1'j 

rl1'j1~fl11:IJfI~L,1'W11~fl1:Yfl'lJtIl:IJ f)1'ju'j~liJ'WVmf)1'ju5iJ~~1'W f)1'j'l'1~1:Yfl'lJ LtJ'W ~'W 
"" "'11 0 ?I" ~I ?I 0 '11 d

2) f)1'j 1lm1~'Yf'Ufl~~'I11m1:IJ~lLlJ'W!'W f)1'j Hflfl'lJ'j:IJ LlJ'U f)1'j'Wl'Ufl\l~'I'1 

d lfJj} ~ _I.e:! ~ Q,I I ~ 31 d .<:::lo , \l') ~ ~ 

LflU'j1U'j1:IJ !1:1Jlfl'flEJ1LlJ'HJUI'l'1t1U ~~fl~:IJ ~~1'jflJ1'Um'l'11l~H 11fl~ !'jflfllJty1111:Y1l'Yf(ij:lJl~lfl 

fl~ 1 'j U~~1:Y11JlHllLn'1'U 1~~1t11TI1~ 

3) f)1'j ih'Yf hI~f111:IJ ~lLtJ'W 1 'U f11'j1Jflfl1J'j:IJ l11l'Cn.,j'fl:IJ~~lflf)1'jmml:IJ~lLtJ'W 
'" 

1Jl 1:Y~U l~ flihl1 'W~il f)1'J1JflflU'j :IJ~~ih~'flEJflJ~fl~l~ h 1Jflfl1n :lJL~fl~ 1~ Lt~~fl1'jijlTif)1'j1Jfl 

fl~l~ l'j 
e::I.<::::to -=:to ~ Q e:i!il J Q,I ~ SI

~'1fl~'W 'l.(\9l1J1L'I'11'W'I'1'j (2544: 35-39) fl1i1Jltlm'Ufl\l~~'W~l'U'l'Uf)1'jfl~nlflflf:;l 
Va; j/j/Q,I e::IJ SI ~ !ilt:i Q,I a j/ 

L'U1'jUf)1'j flU'j:IJ 'I11f1VH'U1 'jUf)1'j flU'j :IJ:IJ~'Wf111:IJ 'j u~~lh~ tru f)1'jUl '1 fl~Lfl t1~flhl ~~'I'1l '1 'Yf tr~~ 1fl 
'" '" 

, Q,I Q,I !),1 ~ " e::I, 0 Q,I _I Y 
I'l fl f)1'j ~ ~ 11 ~ fltrl'l 'j flU 'j:IJ 'U fl:IJ ~ ~'U il1'U 'I'1tr1flUllJ 'j ~fl flU~ 1t1 

'\I 'U '" t.l 

1) 
, 

Q..::! .do Q,I SI CJI Q,I 

11i f)1 'j trfl hi '1'1 L11:IJ l~ tr:IJ flU vH 'U1'j U f)1 'j flU 'j:IJ
'" 

" 2) Yl'U ~lhl Lt~~.,j'fl~ln~'Ufl~ ~L.,j'l-r Uf)1 'jflU 'j:IJ ijfl11:IJLtl'lfl~1~n'W fl ~1~ l'j L'lf'W 

'"'I ?I '11 '" 'l'1l'l '" Lyjfl' flltl trm'Ufll~ f)1'jf1'flEJ1 fl'l'W1 fll'l11'j LlJ'WI'l'U LYH) 'b' !'Uf)1'j11·mN'ULt~~II'l'jtl:IJml:IJ• 
'11 '11'1

yj'jfl:IJ 'UYJfl "1 ~1'U 

.1 "'I '11 "'.1 1 " Q,<3) lJ'j~trufllnW!'U f)1'j L'U1flU'j:IJ L~ fllJ'j~ t1'b''U ~ ~ ~~'Ufl~f)1'j1J~fll'jfl'lJ'j:IJ 

~ 3Ig)QI do ~ 
4) f111:IJ tr1:IJ n fmLfl'EJ'Ufl ~ f:;lL 'Un U fllHlU 'j:IJ Lyj fl hi l:1Jl"1f~ U n t11fllfl''U fl ~ 

" 
fl11:IJ~ 'ULfl1JU~~ fll'j ij d1'U 11:IJ hi flm1flU EJ~f11'jfhu~~~ 1\P1J'U 1i n:IJ U 'j~ ~ lfl~:IJ fll'j'l:;i ~ fll'j 

f 0d J! iI 
Lt trw! ~flfl fl f)1'j U\9l~ fll tI LYHl'W 1:IJ1"1f~'lJ'j 'j til f11f1''U fl ~ml:IJfI'U Lfltl• 

5) 

" 
'j 1:IJ11~ f11 'j ui'U U 'I'1U l'l'1U"~ 1TIfl1'j trfl'U 'U fl~ 1'1'1tJlfl 'j 

w " 

2.5.8.2 fll'Hh'l1U~lUt)'I11tTl'j~1u fll,'NmJ1J'HJ fll'j n111 W~ La fl 'I111:YU ~ '1 'W fll'j 
jJ I iI jI 

1Jfl flU 'j :lJf11'jijfll'j ~~ihIii'ULafl'l11L~flyh1l1'ln~N~fll'jl~t1h1 ~1:Y ~1:Y~ 1 ~t1iJtI:IJ 'il~~lI'lUla fl'l11 I'l~U
'" '" . 

jI jI I jI I 

1) ~~~11ii'1JL'Wfl'l111'l1:IJm1:IJ t11fl~1t1'Ufl~La fl111 1~:IJ ~lma mnYi~ltl 1~V~EJ1fl
• 



• • 

• • 
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>I , 

~U ~fl'W lDril i'1 flll1l1fllfl'H ~fltj-:Jfllfl~U~fl'Wfl11 
'U q 

, >I • 

2) .[flih~1Jfr;mJ~ 11~'W-nl'i'fl~ljfJ'l-H1t)'W'H1fllU)-:J lGJf'W l'iifl'H 1111'i'fl~ '1 ~l1~fl 
'j/ 1)1 I 

tI 4!!l.e:t .e:t.:'1 ~ '1 v"" V'll d 0 lIJ .... I ' .o:!i d ~ 
lf1U!CVll1'j{llJ'YHl'joj {]llJ'W'Y'l'W~l'WfI1':i l1lJfI11lJl'll1 '\Iflfl'W'Vl'\l~'Wl tlJ~I'Ufl111':i lfJ~~lflfJflfl'U '1 

3) .[fl~ l~U '\Ilflri1'U ':i1lJ1iJriri1'UrlflfJ 1~'Wnl':ilLY'W fl'..r~l~ fJ'UlM'Ufil'Y'l':i1lJ 
'U 'U 

'Ilfl-:J~fll'V,li]UIl11rifl'Wll'l~t.'hi iJri':i lrJ'l~I~rJfl~I~'W':ilrJ'l~I~rJfl iJ~mjflfJll~~VUll11m'Y'l1~ 
u 'U U 

QI 0 QJ tl fj} QJ 'JJ'J}.e:t lr]3J QI fj/ 

4) '\I.flflllJ'llflUl1m l'Wfll111J1-:JD':i~lfl'Vl~fl-:J'\Ifli 'Hrjl':i rJ'W lfl':i UfI11lJ t 
"" ..t ~ ~ ~ iii vd """f '1 

~ llJl1m'tlfl-:Jnl':i If)flVUll11l'\,ljfl!'Yfl'l:J1'fl11W1!'W tiJ Ifl'VI'\l:tlf1fl'IJ'W 'U fl'Wlfl~ 
U 

o """" ~l V "" ~ """" ~I iii v2.5.8.3 f)l''ml'MUmtif)T'h'-lf)f)'U'UJ 'WflrJ (2524) fl1i1J1rJt1~11inl':iHflflmlJ11 4 

1) iJ':i:tlfl1flnl':im':ifJlfJU'l:tfliliJ':ilrJlflrJ~m-:JfltU 1~ l~llri nl':iU':i':ifllrJ 
'U q.
 

"l .1 ~I ~I v
 
l1':ifllJl~flm f1l':iU':i':ifllmlJ'U'l!fl llJ'U~'W 

2) iJ':i~lfl'Vl,..r~I.ul~Unl':illflfl1J':i1Jijri1'W~1lJ1'lf'U nlnl1J1J'Wl 
'U 

nl':iflilD':ilrJflri1J fl1':iD':i~'lf1Jt1fll~rJ\I ':i11J~\lnl':i:ijflr1!'Y'W~mn1~'UI'1''W 

3) iJ':i~lfl'VlVl')9lJ'Ulm'Y'l1~~1UflfI'llGJf'U nl':i~flWlUUrll1~'\I':i1J 
• 'U 

nl':i~fl'Ull'U~ 1~'WI'1''U 

4) iJnlfll1@fl'l'Ufl1':illflflU':ilJ ftfl f1l':i'loM'1~lfl nl':i'loM'~h~ flUloM' 

".1 "l ..t..t ?I v 
fll'VW'U~':ilJ':i~flflU l1':ifl~flfl'W '1 llJ'U~'W 

~lJflfl 1J1~ IlJ (2545: 86-89) llU\lfl1':illf)fl1J':i1Jflflfll~'U2D':i~lfl'VI'lm1i '1 ftfl 

1]nl':illflfl1J':i lJ~' '*1'V1fllm 11J'W!'Y'U Vflm\l'\Jfl\lnl':i l~ rJ'W~ lGJf'W nl':i '1 oM'1'VlfltJflnl':i flilD':i lmtl'WflU!~ 
'U 'U 

nl':i~lil~ nl':iU':i':i mrJ nl':i~fl'U\ll'W ltl'UI'i''U lm~1]nl':illflflU':i1J Im)I,*~I.ul'r'lJnl':illflfl'lJ':ilJl~'W 
'U 

.1 .1"" ..."" ~I v 
lJ':i~'l!lJlJ{]'lJ~nl':i llJ'W~'U 

2.5.8.4 m':itl':i~llhU'liHl1':i1Jf)f)'U''j'IJ I~'U fll'j D'j:tllJ'WI flrJij '\Ifl ~\ll1:IJlm~fl 

D 'j~ liJ'U H'lfl111Jri'1J~ 1111fl fll 'j 'lJ 'j 'j 'll illl1lJ1 U'tI fl~ I fI ':i ~ fll':i lYi fl~ ':i 1'\1 n"flUll'l~ D~uiJ'j \lfll'jq. • 
~ 11tJ'W \I1'U'\Jfl \lfll':i ~ 11tJ'W nw'\J fl\lnl':illflfl1J':ilJ 1fl fJijfll'j11\111H'W fll'j iJ':i ~llJ 'UYl'l ll'l~ fl1':i~~ 1\1 

, • >I 

Ifl1fl\l-WmYtfl '1 oM''1 'W fll'J iJ':i :tllJ'UH'l '\Ilfl,r'W'I111J11lfl':il:t,..(U~~~'iiJH~• 

1) nl':iiJ'i~I:iJ'Urifl'W nl'illflfl1J':i1J lYlflfll'i 1NllH'Unl'ifl'lJ':i:IJ 1l'l:t'l11Hft~i~lD 

flflflll1JUl1~fl~~':i 
'U 
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2) f)1'jlJ 'j ~liJ'W 'j~'!"rh:.lf)1'jNntl'IJ'HJ ttl'Wf)1'j'lh ~liJ'W m~'lJ1'W n l'H"l1J1:lJ l'I1flUfl 

do ~ r do CjJ Q,I _I oJ .et 1J) , ~ ... I A 

llf,'l ~~'hj f)1'j 1'W tll11 11:lJfl11:lJfftl~fl f,'Itl.:.JUf,'l~'IJ'j'j f,'I1\9lf:llJ'j ~ ff .:.Jfll1 'j tl t:lJ llf,'l~ 'j1lJ f:l.:.J f)1'j lJ'j ~ 1:lJ'W 

ufin~ t11\9l tl'IJ ffh! tl.:.J ~ Uff~ -:J tl tl n:lJ1~':.Itt 'IJwll'W 'VI1.:.J n 1'jt If,'l~t 1'IJ 'IJ hit1l'W 'VI1.:.J n 1'j 

3) f)1'jU'j~tiJ'W11 ~.:.Jf)1'j Nntl'IJ'jlJ 11lh! nnlJ'j~liJ'W 'l'j'l~ fl'j'j:lJ111mml:l'Vfv1t~tl 
>I 

U11lJftf)1'jlJ1'IJlJH1 m.:.J f)1'j llf:l::aU tl'l1111 ~flffl91'j 
~. ~ 

• >I 

1~ (J'I111lJ n 1'j lJ'j ~ liJ 'W Hf,'I ell 11 'I'11f)1'j U'j ~tiJ'W Hf,'I lwnu 'j ~ If) 'VI 'l 'W ft1'W 'lJtl.:.J!'wtll11 
• >I 

ffn~ Uf,'l~iY1t11m 111tl'l'11nnlJ'j~tiJh! Hf,'I 1'WfI1'Yi'j 1:lJ -ff1'l11'IJf)1'jNntl'IJ'j:lJYi'l~'j ~t1~nm'ff'W '1 
>I • >I 

lJ 'j ~:lJ 1W 3 - 5 i'W Utimh ~ tiJ h! Hf,'I tV; tI-:.lfl1.:.J I~ tl11ij tl ff'W ff~ f11'j1) n tl'IJ 'j:lJ ft1 h! f11'j ~1911911:lJ• 
• 1 "" ..l" " "" ~I 0 "" 1Ij .1.1 '" "''''''' 'l ".1 <!l" dI
lJ'j~t:lJ'WHf,'Il:lJtl~I'IJ1'j'IJf)1'jHntl'IJ'j:lJ'W1f1f,'1'IJ 'I1n{l1lJ'j~:lJ1W llf:l1'iJ.:.JtlJlJ{]'lJl91llf:l1fl1'j 3 - 4 l~tlh! 

>I 

l11nwl.h~liJ'W;nfl1-:.l 

tfl~tl-:.lijtl~H'1'WnnlJ'j~tiJh!Hf,'I fl1'j1~'j1:lJn'W11{l1t1 'l11'IJ'IJ t'lf'W 

1) f)1 'j 'ff.:.J IflI'1 

2) f)1'j 'ff:lJfl1flWtlV1.:.J1lJ111 'W 'VI 1.:.Jf)1'j Ilf,'l~tlV1.:.J11lh! Yll-:.lf)1'j 

3) f)1'j1~U'IJ'IJ'VIl91fftl'IJ 

4) f)1'j1~1l'IJ'lJfftl'IJm:lJ 

1191t1..r11uiJ'nutI:lJ 'l~U'IJ'lJfftl'IJ m:lJ 'l 'Wf1l':iu'j~tiJ'W Hr1nnlImJ1J'j:lJ tdtl.:.J'iJ1n~ ; 

m1:lJff~1911flltf,'l~ulJf,'IHf,'I 1~\.ht~tli)tl:lJ1nn",il 

2.5.8.5 fl1"J~Y1V1111Nt\fl1'H)'IJ'I1J iJ'n11~m ~'I'11fl1t111~-:.lf)1'j tl'lJ 'j:lJ ~1'W"l u 'ffm~ tI~ 

2544: 25-26) 

. . . 
<C:l .c:I Q.,I <C:l Q"I .c:I.c:I 11 

2.6 IIUlf11UJflYltm:l1n'IJ,:junilfJnmfJ1'UtH 

~'VIlinU tl1\l11 (2544: 'IJ'VIfi~Vtl) ffnmf11n~'WJ'W1Ifl~tl.:.J~lff'W1t1llf,'l~I'lJ1t1'IJI'Yitl'IJ 
QJAG( ~ CjJ Ij) IJJ Ij) Ij} a 1 o:::! QI ... 1 tI ~ 

flW ff:lJ'lJ191 !tI'l'j ']j''U tl-:.l191 h! n f,'I 1tJ 1'1'W n n II r1~191 h! tl tIt'l'j tl'VIl'lll 'VI h! m ~ 1'l1fl I'l tI:lJ 1 191 f:llJ 'j~ff.:.J fll'l'j tl . . 
'\1WJ'W 1tfl~ tl.:.J~ t«''W 1t1V1']j'-ff1"11'IJ'I'11tttlm~ 1911fl~m:lJ1~ -ff1111'IJ tll91 ff111 m 'j:lJ'U h! 1191 Vtl:lJ Uf,'I~ 'iJ 1n • 

>I • 

m'jtlJ1'lJtYitl'IJm~1911fl'l1-:.l 3 ']j'UI91 'l'j'IJi1 m~1911fl\llnl'i'h!m\'1t1~flWfI1'l'j~Yiffl91 iim1:lJ111i1t11'1l:lJ q. • 

d " 1 1 rJJ IJJ j/ do Vd, JQ,,' Q,I

:lJtl-:.lI'l1'W {l1 tIIff'W tI']j'l91 t'iJ 'W ff1h! m ~1911fl 'iJ 1nl91'W nnu f,'I~I'1'W tl tl:lJfl WfI1'l'j 1mllfl t1-:j nh! t'W tlm~1911fl• 
f,'I~ l;tll'l Ilf,'l~lritlUl:lJ1~ff:lJn'W'iJ~ lJ1m~1911fl ~~fl•Wfl1'l'j~ n 11f)1'j1~V1']j'']j'u I'lI~tI1U~~fl11:lJl 'I1i1m 
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. " ,rtww:h m~~1'1H)~'\J1~~ltJ 1l1nfltlHY:JJU~!U'Vl1~'\JtJ-:jl~t)'vhnl-:j 3 'lfi!fI~1:JJl'Hl'd111111';j~~hj1 

.:II "" '" " 1.1 1iJ ~ .:II • ""I
llJ'Wf-m\Plf1ru"l'1'Vl~U'Vl'Wm~~l'lj 'W~lJllU1J\Pl1\1 "l l~llJ'WtJtJl\l~ 

~lHffn~ m~l11~-!lli'j';j:JJ (2545: 1J'Vlri~ritJ) ~n'lJ1mH.j~\PllttJm~~l'fj1l1n'l1tY111~m~\1 
." " 

V\Pl ~ 1'11 m ';j :JJ II ~ :l:: '11 \Pl f) m ';j:JJ 1 ~ tJ 'd I'll ill111 Nn ri 1 'W .yj f) n \Pi 'PIfl -!l m ii V1l1 n oW 'W ~ 'W 11 ';j ~ :JJl ru 30 
q " .. 

lClS'W ~l:JJ\Pl';j ~ \I~fllTI 'W 1~fll '11 iltl'Vf.:l'Vl1.:lm';j lfl'lJ m :JJllTI'W 1\Pl f)~11 rl~\Pllttlm ~ ~ 1'lJ l:Jf.:l V\Pl ~l'I1 m ';j:JJ
q q q 

"" '" 1 '1 ~ ~."j ~.I '1 'i
ll~~l'lf.:l'l1\Plf)m';j:JJ fltJ ~'lfb1m1~m';j\Pl:JJltJV'I1tlJ1nHn 1'W'\J1J1'Wm';j IClSfl1 (Soda process, NaOH) 

1l~:l::'tIU1'Wm';j 1:JJ 1'W~~ 1~~ (Monosulfite process, NazSO) H'111:JJlru~1';jlfliHmm~15 

';j~tJ~nmnu~:JJ 90 'W1Vi 'tJru'l1f1lJ 170 tl\lfl'l!ClSm9itJ~ lrlv'd1ltV'I1ill111~fl:JJl'Vl~b1VU~:JJU~'VlH 
q 'II " 

mVfil'Vl 1~f-m~ mi'l 'Wlflru CI1'~lfl'htV'lfiJ~~'W~rl~\91 1~mv'l 'W11';j~!'Vl fl' 1l~iJ.:lfl.:liiV11~1:JJl ';jf) '!-J1:JJ1.. 
"" dJ liJ ~ <!/ '1 liJ.'1 ~ "" , ."j0

rl~\Pllu'Wm~\Pl1'lJ I'PI 1l~:l::'il1flm';jfl'fl'lJ1m1:JJm:JJl~~:JJ 'Wm';j'W1 IlJ 'lfl'lf.:lV\Pl~l'I1m';j:JJ'VlU11 WV 
q 

~ .1 liJ.1 ",."j I , 1iJ ~~ ."j '1 ~ • .10 0 

'I1tlJ111Hn~1:JJl';jf)'W1 IlJf-.j~:JJflUWtl'il1fln~tl.:lm~~1'lJtm 1~';jVV~~ 50 t'VlV 'If'Vl1m~~1'lJ~fllJn 

1f\tJlJ~:JJ U~ 'Vl1-!l n 1V fl1'Vll1J n\Pl n~ 1.:l 'il1nn ';j ~ fl1'lJ ~ flvJ n~ '1'11 'il1mttl 'il1nnri tl.:lm ~~ l'lJlrhrw V.:l 'tJ ~h.:l 
'II 'II 

t~ V1 ri1'W fl1';j U1'11 tY1ttNn:JJ 1'l oM'1 'W !:Jf.:l '11\Pl f)fl';j 1:JJ 1f\vn 11 rl~\Plt ~'WtttJ fl1:l::f\ 1'lJ\Pl1:JJ fl1 ';j:JJ in llUU 
" I I I'

'" ~ 'l ~ ~ '" "" 'l ~. I"" 'i 1iJ • .1 ~ 1iJ ~ '" !l1.1 "" 0 liJ. I '" 'Vl'W1Jl'W 'lf~m1:l::m1\Pl:JJW'tJ'Vl 'lflJ1:JJlru IClSf\l rY'lltlV~:l:: 5 - 15 ~~WV'I1qj111Hfl'Vl'W1 tlJf-.j~:JJnu 

tt'tJ~lt~tl '1 oM'f-.j~\Plm:l::f\1'lJt:Jf.:l'l1\Plf)m1:JJ 'I'11'l11'~~m1 HttV~l~.:ll~~vv~~ 40 

I Q ~ QI.oCt ~ ~e:::,. tI QI ~ QI I 

'If:JJ':J'4'lf 'I!:JJtfl~l, l.P'W'Vl1 'I1'VlvtflV)\PlfJ~ ll~~ruHm'VlV 'W'W'Vl1'W'lf (2546: U'Vlfl~VV) 

~n'lJ1m1 f-.j~\Plm~fl1'lJ'il1n~\mti'1vllUU~'PI:JJ~m1:l::l~v'loM'l'WH'Vl~t9iV:JJ 13~';iVf) lClSfl (KOB) 1l'Vl'W 

lClSt~v:JJ 13f\';itlfllClSfl (NaOB) 'l'W~'W\Plv'Wm';i~:JJtttl'VlU11 B\Pl11ri1'W~l'I1:JJl~~:JJ;;tl f111:JJl.,rm1''W 

" " " '\JV-!ll iJ 1l\Pl m9i V:JJ 19'PI ';i Vfl 1C1ifl 25 !11tJ {t~'W~~ tJ'!-J I'll 'l!m ~tl nn ti'1elU11'-:j B\Pl1lri1'W ~h~ tlU I'll 'l!f) 

t~tJflfl"'1Vll11'-:J rvhnu 25 ~'tJ 1 U'lf!~tlnfl~1V'Wl'W 17 oJr11:JJ-:J ~:JJ~ 100 V-:Jff1tClS~t9imY 'W1'W 3 

oJr11:JJ.:l l~tlflffJhvin CEDED m:l::~1'lJ~1~'l11111'Vl~~mJ~111H~-:J'\Jl~iJfh3.36 kN/m ~lHHQfl 

'tI1f\ 785 mN ll~~~lHHfi'W'Vl~~ 143 kPa 
q 



.
 
<01 

'lJ'YI'YI 3 

I fl 'j ~ fll 'j1 ~tl fll 'j vrWJ 'U 1Nil \91 tiru cvl,j 'j ~ Ifl 'Vl 'IJ 'j 'j 11•tiru cr111 'l ~ '11\91 tl fl 'j 'j:IJ 111 fl fl 'j ~ \911 'I:l '1 'IJ Ba tl 
>I 

'1 'U ri-:l'U iJ ci' fl'l:l ru ~ 'IJ a~ fll 'j 1~ tll~'U fll'j ci 1tI'Vl a \91 l'Vlfl 1 'U h Ofll'j Nil \91 fl'j ~ \9111:1 'l1 fl'l 'IJ Ba tI H'l~ 

Nil\9ltiru cvl'lJn Ifl'Vl 'IJ ';j 'j 'l tiUI cvlll'l ~'11\9Itl fl';j';j:IJ 'llflfl';j~\9Il'1:l'1 'IJ~eWri'b'111 'i ~fJ tI fl~:IJ 1~1'11 n11'b':IJ'b''U 
q	 <u q q 

1I'l~,j';j~ 'b'1'1f'U '*11'lJ 1 \9ItlllI'U1m ~fll'jl91fJ1~fJ~ 111fll m ~ fll'j '1 'U ri 1'U 'lJfJ~ fll'j flfl1:l1'Vl\9lmNfll'j Nil\91 

m ~ \9I111 'll fl'1lJ BeW fll'jflfl1:llflru~:IJ 1J~'Vl N fllVfll'W 'IJ~H fl'j ~ \9111:1 'll fl'1lJ~fJtl ffl'111lJ fll 'jfffllll• 
>I 

IW~vr (IJJ'U 1Nil\91 tiru cvl,j'j~lfl'Vl'lJ'j'j 'ltiru cvlll'l~M\9Itlfl'j'j:IJ 'llflfl'j~ \9Il'1:l '1lJ ~fJ V'1 'U ri1'U iJ 1~~lI'u 'U~ l'U• 
>I >I ., ., '" 

\9Il:IJ 'IJ'U \91 fJ 'U \91 ~ 'U 

3.1 fil'l1'U\9Ifl~:lJdh'l1:1Jltl 
o .e:.	 QI oIrsJ QI 

3.2	 'Vl\91 M~'VllN'l\9lJ)ru CV1\91'U1I 'IJ1JIm~ 11\91H ~\9I~N'l~l'U
 

3/ di "l ""'1 3/'1' 1 1 '"
 3.3 ~'jl~lma~:lJa'VlI'lfl'Ufll'jt1ltl'Vla\9ll'Vlfl 'U 'lV 

3.4 ~lIU'Ufl1'icilmla\9ll'Vlfll'Ul'lV 1I~~,j'j~liJ'Uml 

>I , 

fil'11 'U\9I~'U 'l1fl~:IJ 11h'l1:1J1t1 ~fJfl~ :lJ1fl1:l \9I'j m 'If111~ ~eW'1'Uihlflm1l'l1 'l1~ 1I~~Bllfla 
I	 I jI jI 

'1 fit)'1 ~ tI~ '1 'UI'IJ\9I.J~ '1-1')\91 'l'W 1J~ fl ~:IJ 1~1 '11n11 'li:IJ 'b''U II 'l~,j 'j ~ 'b'1 'b''U '11J 1 'lJl1 ~'U 1u ~ l'U 1'U '11~ ft'U 

60 fl'U 

o Q	 IV ,fiJ QJ 

3.2 flYI tIB'I 't1l f'H1~ ilW'l1 ~'\.,III'IJ'IJ !!t1~ 11 YllUfYl ~f-al 'Ill! 

a e)flU'IJ'IJII~~'Vl\9l~a,n; lNil\9ltiru cr1~'UlIlJlJ l~tI '1 ~fl'j~~l'l:l 'llfl '1'IJ ~vtIIll'U 1~~'111:1 fl '1 'U fll'j• 
l11Nil\9ltiru cvl'lJ'j~lfl'Vl t1\91tl m "i:IJII'l~'lJ'jHnru cvl ~1'U 1'U ~~ i'U 45 ~hI I~ aliifJfl Nil \9Inru cvl~ 1~1lJ, 

fl11:IJ ~'U '1 'l'llfl1Jfl fl mY11,j'lhi fll'j .J\9I11 ~\9I~N'l~lh1 Nil\9ltiru cvll91''UlIlJlJ 1I'l~11l'U Nil\9ltiru cr11 'I1:1Jl~~:IJ 

nlJ fll 'j til tI'Vl fJ ~I 'Vl fll hi h V'1 ~nlJ fl~•:lJI9l1V ~N 1\91 tlfl\91 Iii fJfl1 'lJ I~ 'l-lN il \91 tiru cvll91''l-HllJ 'IJ '1 'U fll'j tJfl 
>I 

fJlJ'j:IJ	 ~l'UJ'U 3 1f'U 
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,	 . 
3.3	 Lf~NAfI~fHijom,n,"f)T'H;iltl't10vU't1f11," It\~ 

l'fl ~~~iJ~~l i'1 'U fil'Hilt1'V1tWIl'VI'fl '[ 'U irlv UnflO'U~1t1'V1 ~mYI'l'jfil'j NflO1J'jlJ ImnJ'fI'j
'" 

~'U 'j lJ ml~u 'U'U U'j ~tiJ 'U 'VI ~fl 'ffl'l 'j U{l~m ~'U 11~ fil'jNfl 0 'lJ'j lJ 
'" 

" 
3.3.1 'Yi~f)~~~f)l'j1Jf)61J~'lJ ~ltiJ'U flll~~U 

r ,)I I 

.c:£ ~QJ .et.::::l 11 cv 'j) '[ ,""

3.3.1.1	 f1f)'tllA6f)Lfl~Ut\~-:ll,"1'i)t1't11f)t11'UO-:l 'j 1lJ'VI ~'IJ~lJ{l 'illfl 'fI'j ~fil'j 19l1~ '1 'VI 
'" 

~ Q.I 0 ~ o&::lo I 

tfltl1fl'Ufil 'j 'VI 1m ~¥llfJ 'illfl'Vl'lf'lf'U ¥l1'l1~ '1 fil'j'WWI 'U1Hftl'l 51wcvl'illflm ~¥llfJ '[¥1mII 'Vll~ Hftl'l51wcvl 

U'j ~U)'VI 'U 'j 'j 'il 51Wcvltl{l~ '11I'l (\ fl'j 'j lJ. 
o	 .., ~l i "" ~ <j/ i3.3.1.2	 m'Yi,"Vl'Yit\f)~~~f'lf)61J~'lJ ¥ltI'Vl'illlW l'illflfil'jfl'flfJl'IJ~1J" 'illfl 'fIHflll 

'"	 ,
1~til mY1'UU'j fl 'j 1lJr1~ mllJtl1lJ 1~ 'fflJ Iut1~~'IJ~~flri lJl1l1'V1111tl ';j~ tI~nm 'ffm'U YiNfl~U';jlJ. 

'" I dlrl lj}Q/ '[ oC::lo Q.I oJ ~ ~ 'j) 1.1] 'j) 0 Q.I I .?I 
U" ~~ Hu'j ~ lllW 'VI I ¥I 'j'U 'illfl 'fI'j ~ fil'j 1'iltl CJl'~tlJ~'Vl'illlW lU{l1 I¥lfil'VI 'U ¥I 'VI {l fl'ffl'l';j U1J~~umlJ'U 4 

'" 
'.\ <j/

'ff1'U lJ'j ~fl~'U¥l1t1 

, ""	 ... """'''.?I ';!II "" 'i'ff1'U'VI fil'j ~tlflUU1JU"~'VlWl'U lH{ll'ln WCV1 tlJ 'Ufil'j Ylfltl1J'j lJn1fl'VItjfJ Q' l¥ltl 

J 'j) 'j) e::i Q.I ~e::i 0 GJ 'j) 'j) ~ \t] 'j)

l'U ~ 'VI 1'ffl 'j ~U 'j ~ fl tl'U¥l1t1 fl11lJ':i tfltl1fl1J 1li fil';j'Vl1m~¥llfJ 'illfll1J 0 tltl¥l1t1lJtlU'U1J rvw fl11lJ':i .,	 '" 
'j/	 I 1 I 

Vi'U ~ 1'Utfi tl1n'U fll 'j tl tl flU1J lJ U{l~'W WI 'U 1Hft\PI 51Wcvl ~flfJ W~ Vi ~ 'U tl ~ Hft \PI 51WcvlVi U';j ~ 'ff1J 'fI11lJ -ffl t~ 'il 

'VIl~ fil ';jp)'1 o'VI n'VI" 'U tl~ 'Vltj ~ m 'jlJ ~'U nn 'fI~ tlfil'j 0 tl m t1J1JUm~'W WI'U 1Hft \PI.tlWcvl 
, " 

~h'U Vi	 2 fil';j tlUflUUUU"~Un~fJj'flritl~ft'Ui'fl'ffllJlfl{ltl 

I .d	 .1 """ <j/ .... 1 'i " 'ff1'U'VI 3 fil';jtltlflU1J1Jlm:;lJ'j~¥lfJ~l'l~ml'ffl'j'Vl¥llJ'j~ Itl'lf'U 

ci1'U~ 4 fil'jtlt:JflU1J1Jtm~u'j~~fJi'i'fllJl.w'fflt1r~.. . 
rl'1'f11uciTLJ~ 2- 4 t~'Ufil'jNfltl'U'jlJn1'f1ufiu&i '[¥lmU'UflllNflr1flll~ ~l'Ufil'j 

... 1 ~ ~ I ..:::to <1"9 'j)	 'j/ 'j) .o=::t.'[
tltlflU1J1J fil';jlJ';j ~¥lfJ'ijU{l~fil'jl'lmtl'l~H"l'lnWCV1l'f1 'ff1t1~ llJl'l llJfl 11lJI'l tNfil'j 'UO~H'lJ'j nfl.. 

(LI	 

'" 

n1'VI 'U ¥I m 'flU 'fI fil'jNflO'U'j m 1lJ 3 U'U'U ~tl f11'j'U'j 'j tllt1 f11 'j 'fflnl'l m'\~f11 'j U tN'&i ~tl~l ~ 

U'j ~ fltlUfil'jNfl tlU 'j lJ I~Ufi ltlfl'ffl'j U'j ~ flO'Uf11'j tl'U'j lJ ~1 tl~l~ ~'U I'l tl 'U fl1'j U'j~ ~ll j' ~1tl~N 

'U tl~ 'il1~l'lllJ 'jlt1f11'j Hftl'l.tlW cvl U"~~10~1~1'ff¥l~1 ~I 'Uf11'j\9lflU~~ H~\9l51 Wcvl.
 
1 ..,	 .., '1/'l/d'l/

3.3.2 1J~1JLf'lJ f1~ fj't1~ fl-:lf11'.il'lll 01J'i'lJ 

f11 'j ~llU'U HU fil';j 1 U'ff1J'fI'j N'~tl~fil'H.,j' If'Ufil';jNfltJ1J'i 'lJ '[ ¥ltlfil';j &il'l~ tlU 'j~ 'ff1 'U ~1'U lU 
'" 

v~flrimflI'l1{l1~'U'Ultl~~iJ,[ ';j ~,nmf11'l1~'U'Ul¥ll mutl~l 'U~'U~ihtfltlril'V1 ~ 1~ ~~'VI1¥1~'VlU~ t~O 
'I	 U qj q 

" 
1'U'fflJm'lf11'1iO'otl 'VlUflcJl'U h~~1'Utll'l'ff1'VIm'jlJ1.J11'l1{l Vi tg'U flrilJ1'ff1'f1f1'il'lflJ'If'U U~~.	 .. 
U';j ~ 'If1'If'U i 11u1ut 'U I'l ~~ 'VI1¥1 {l'Vl'IJ11.,j'11'U fl1'jNfl tl1J ';j 'lJ '[ ¥I tlN''fflJ'fI 'j~ tl~ t~ tJ'U.,j'tlm1lJ ~ ~ I'U I'U.	 '" 
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mj'm 'th~fl{)'U~1eJ 

~~19i{)1~ 

3.3.3 U1J1Jt11~lihrH~fl~~'mtl~m~1J1'Wfl111Jm),1J1'JJ 

H'U'UU'j ~tiJ'U 11 ~fl 'r;!~ml{l~m ~'U1'U fl1'jllmJ'U'j:IJ lrJ'U mJ'Uu'j~liJ'U~~~11'l1'U 1m ~fl1'j 
~~ rI ~ Id evel

"1'jH'IJ'U19l1:1JlfltuCVIfl1'jU'j~I:IJ'U llml'U'U 2 I9ltl'U ~~'U 

I9ltl'U Vi I m1:IJfi~I~'UI~eJ1il'U11 ~fl'1\9l'jll{l~ m~'U1'U fll'jllfltl'U'j 11 ll'U'U:lJll9l'j1
'" 

3.4 ~ wihHll1tiU.I'fHWIll1 i'llUltlu 
JJ SJ )I iJ 

'1J'U 191 tl'U ij IrJ 'U fl U Nfl tl'U 'j:IJ fl'U fl ri:IJ1 fj 111:1J1 eJ~ 1'U 1'U 11~ ff'U 60 fI 'U llfltl'U 'j:IJ~ 1'U 1'U 3 

," • " 
1'U':i1:IJ I 8 ~11:IJ~ 1~tliJ'1J'Ul9ltl'Ufl1'jllfltl'lJ'j:IJ~~ij 

" 
'1J'U I9ltl'U flUllfltl'U'j:IJ H{l~fl1'jU'j~liJ'UJ:-m 

" " 
3.4.2 Nfltl'U'j:IJ 1~(JiJ.u'Ul9ltl'U~~ij 

~ 'j/'j/ 51 QI di Y & Q,I rI QQ,I 

3.4.2. I 'JHl '0 ~ 111 r-Jl'IJ U'U fl1 'j Nfltl'U 'j:lJl'IJ 11 '0 11 ~ 119l11U 'j ~ '1 ~ fI'lJtl~ 1 m ~ fl1'j 1'0 tI'" . 
" 

'1J'U19l tl'U n'Om 'j:IJflUNfltl'lJ 'J:IJ flU1~1l{l~U'j~liJ'U r-J{l 

3.4.2.2 l11fl1'jNfltl'U'j:IJ 1 ~tl1 oNinflU'lJ'j'j t11t1 fl1'j'111119l l!{l:::fl1'j u511~fI1t111'1' 

fl1 'j rlll{lll'U~ 'Ill'll tl ~ 1'Vl tllm 1 rl tl1'Vltll m I fI 'U iJ mr1~~ H{l ~l.,j 1f'lJ flUNfl tl'IJ 'j:IJ ~ l'U 1'U 10 
'" '" '" 
'iI 'iI '" ~I 'iI 0 .,j '1 'iI"" "I "" "I"" "''''' fI'U I;;jl'U l':i 'U fl1 'j Hfltl'lJ 'j:IJ '0::: 191 tl~'U 11 "1'U tlr-J{l~ l'Ul'Y'ltl1 11 1'Vl tllm Un 1:IJ'U r-JM l'U 'Olflfl1'j u!] 'lJ191~ l'U 

'Vlfl1'U 1'U{l~ I r-Jill91ntuct1 11~tlI911:IJ~1'Vltllmll~'JH. 
"I "" 1 'iI 'iI '" ~I3.4.3 U'j:::;I:IJ'Ur-J{l ~tlr-Jl'IJl':i'Ufll'jHfltl'U'j:IJ'Vlflfl'U'" . 

& Q,I d:! .d2 

m ~1J1'U fll'j Nfltl'U'j:IJ11 {l'J'01 fll"1'j '0 "1'UflU Nfl tl'U 'j 11 

. 
~ 1ml:IJ~ ll{l~~ l~tltl{l~ U1lb1'U tl.,jtl:IJ{l1 'U 'jUll'U'U19l1'j 1'J 

'" '" 
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u1J1J'l.h ~lillJ\in)'u ~ 1 ml1);;)~ll1lJ!~Enn1JlHlfl1:Y~'.i U'il~ m ~ 1JllJ fll'.iNflt)1J'HJ 
'U 

1!fl'.il~M,j'e:J:IJ~l~tl1,*1:Yf1~~lm~tIU~~~1!~tI<Jl1JWJ1I'1'ji!llJ (S.D.)
'U d 

U'IJ1J1.h~!illJl9leJlJ~ 2 ,j't)!1:YlJt)UlJ~lyfeJfl1'.iUi'1JUH'I1~fl1:YI9l'jNfleJ1J'j1) 
• 'U 

1!fl'.i 1~..11 ~ tIi ,*1:Yf1~ ~lml:JJ~ 'lh1:YlJ eJ i lJ'.iUU1J1Jfll'j'lJ'j'j tllt1
'U 

3.5.2.3 f11'.i 1lfl '.i 1~ M'I11~ 1m ~ tI'\Hl<J fll'.i U 'j ~ lillJ '11 ~fl 1:Y19l '.i U(\ ~ m~ 1J TU fll '.i 
'U 

" NfleJ 'IJ'j:JJ1,*!flU! cyfVi 111 'ju!1\il<J iJ 
d 

4.50 - 5.00 !'111J1 ~ '"1)1J1 fl 'I'H'I•~ 

~ml~tI'J~WJ1<J 3.50 - 4.49 !'111J1 ~ 1:Y:JJ 1J1 fl 

~lm ~tI'j~w;h<J 2.50 - 3.49 !'111J1 ~ 1:Y:JJ Ul'U fl m <J 
, 

~lm~fJ'.i~w;h<J 1.50 - 2.49 l'111J1 ~ 1:Y:JJ lJ 
9J 

eJ tI 
, 

~lm~fJ'j~w;h<J 1.00 - 1.49 1111J1 ~ 1:Y:JJ lJ 
9J

eJtI'V1 
d 

'"~ '11 '" '.i eJ 1:JJ!' '111J1 ~ "':JJ. 



• • 

, 
.0:\ 

1J'YI'YI 4 

0<> 'i ... '1!i1!i1'" 1i].9
Ii'HHl1'j~1ItJ'lN1tJ!T1Hfll'j fll'j'Wl9lJtJ1m~~nHllfltmHHJ~1mHHIUUt'Vltll'WV..:j1tJ 

" li~flm'j:JJII~~'IJ'j'jtUlmcv1 itJril'l.J'WI~tJ 1T1'j..:jm'jthfJ'VlV~I'VlTll tJ It'lVm'jHil\9lm~~UJ1l1fl1 mj'vfJ• 
I ,.1.0:=5 Oc::::loQ.lc' CV QI,J i!il 

11~~fll'jmV'YlV~I'YlTlttJ t~ fJfll'j'YllH~~flm 1fI-:11tJ '1Hlflm 'j :JJH~~U'j 'j ~flm 1fI1l1flm~~1£J UVeW 

" " 1~W~ m 'j ~ IIi'1 tJ..:j1tJ~ 1:JJ -tl1191mltJ~vtJ191..:ju 

4.1 fll "i t1Tt'/l!~ fl~'lIdh.nJu.l 
I jI I I 

~ 1flfl1'jff1'j 1~.uV:JJ 'tun fJ1f1'U'WtJ Vi Vi ~flci :JJ 111I'll :JJ 1fJ~'j -:I~ 1:JJ1mn.h t 1:1-:1Y;) ~eJflci:JJlfl£J m m 
'U q q q 

'1 'JI 'JI 

'lfll1ifl'VfJ fl~:JJ11:11'l1n~'lpJ'lfW 1I~~1.h~'lf1'lfW.yi'11uYi1:1wtll ~lW1W't1..:jffW 60 T1W T1m~~1~fJ 

1 ~~f1lPiv U'j ~ 1:11lJ -:I 1tJ nu fl~:JJ'lJ111'YlJ1~1~ 1-:1 'UW 1V ~-:l1 t1w fl ~:JJ ~1 fl~~f1 f1'lJ 'lf11 i 1fl'OfJilJ '11 m fJ 
" ,.

~-:I'I11~ H't'~ i~tl1'l1 tJ~fitJ Vi Vi I'll :JJ1~ 1:1:JJ~eJhH'U~~~'I11~~'W1.J~ 1~tltl1'l1lJf1 fl~:JJ11l1'l1:JJltl~eJfl~:JJ 
" , 

Ifl£J ~ 'j m 'lf11'i6vtI II~~ mi:JJ11:11 'I1n11 'If:JJ 'lftJ t tJ thlfl ol'i I'll ~ 1~1I'tl~~tJ Vi ifl~l~tI~ 

o A, QJ rJ'J,I OJ

4.2 fllnl~i;Ul.:l't11Ni,Hil.flf.Ucn~l!u'U'Um'~1l~ltt1'mNi;Hl," 

fll 'j VVfl 1I'lJ U Hil~.tlmcv1lPi'tJ II U'lJ 1 f1fJHI~fJ1'lf1 UJ~ 1tJ fll 'j VV flllU UHil~.tlmcv1 1 ~ fJ i oH 
QI U 

m ~f11£J1l1fl iu~vm~tJ 11:1~'I1~fllm~ '~'Wl9lJtJ l'jUIIU'IJ i ,rl'l1:JJl~1:1:JJm:JJm1:JJlPi'tJ..:jm'j'UtJ-:lN'u11flTl." " 
1f1t11 ~1J 111 flfll 'j'WI9lJ W1~U IIUU'U tI..:jm~f11'1;j t U~tlfJ ~1fJfl l'jVtlflllU U-ffll't't'tl1~'tl1fJVl:JJl1Ivttll~:JJ 

T111:JJ 1:11fJ~ 1:JJ i,rf1U Hil I'U1W cv1 '11 ~~ ~1 mrtJ ~~fl1fll'j tItI flllUUII'tl~ 'Yl~ 'tl tI~ fll Hil~fiwcv1U nafl'Yl 
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~rltl'~ ~~I'lfiw cn~lHl1J1J!l~'J'U 1~tJ!l1J1J1JVHi1tJ' u~~fJ!l'Vdll'lfJm';i.ij'I'l!l ffl'l~~~~ltJ i.ij'fJ 

ttJ~ltJ 1tJUflU';i~~lJiU';i~~ltl 'VUI'. 2551 w ~tJ6!lffl'l~iYmi'l!l~~m';iU';i~'ltlJ~lJ!l'VH;llijtl~'Vltl~ 
" . 

1ilU .ij'~ l'I11'l tJ tJ 'Vl 'l,(~ ~~U 'i lflt)1l ~~I'lfiwcnlJ fl;tJ '~i'1Jfl1llJfftJ 1~ ~ lflU ';i~ 'lfl'lftJ li1'U~~ tJ 
" ~ltJ1tJlJlfl 1I'lm'Q'Vil~~~I'li1wcnu';i~ul'VllfllJlvJ flritl~~tJ'l1fl !l~~I'l~flrl 
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:II .A <!l~l!l' 'i''i'<:t
4.3 fll'Hr1H!fl18~1J8'n 1'If l'Ufll10UJ'n8~U'nfl I'U l'tUJ 

f11'Hl~ H!fl ~ 'el~ :iltj ~ '1 ~'l U fl1'j cil tJl'H)~!l'1 fl! U! ~~ !~)Hl1fl f11 'j flll1 U ~ l1 i:lfl~f1 'j f11 'j 
>I 

1Jfl mJ 'j:lJ '1 M'!l1:lJl~ ~nJ n Ufl ri•J.Uill l1:ln tJ 'j ~ tJ~ nm U~~ 'lU 1l 'j ~:lJ ltu I'll fl t!U i ~ 'V11!'el fl ff1'j 

_ I ";;ll _ I ~ <!l 
>I 

'" 
• 

'" ~ "'''' 0 '1 ~ 
lJ'j ~fl 'elU f11'j ~fl'elU'j :lJlJ'j ~fl'elU~1mU 'ell11!fltJ1flUfl11:lJ 'j U~~ m 'j:lJ Tli f11'j l'11 m~~lll I'll fl U'el'eltJ 

" . OJ . 
~1tJ:!j'el UU U' l'1 tJ fl 11:lJ fi'Jui1U!n tJ1nU f11'j 'el'el flU UU U~~W~U 1 f-l~f1 t1tu ct1 i:lfllltudi~ '\J'el 'I 

f-l~f1t1tu ct1~1l 'j ~ ffUfl11:lJ ffl! ~ 1'Il'11'lfll 'j ~1 fll'1n'rl~'\J'el'l'rlq~ m 'j:lJ ~U nflfl~'elfll 'j'el'elflUUU!W~ 
>I 

W~U 1 f-l~f1t1tu ct1 fll 'j'el'elfllIU uu~~ll 'j~~lliflri'el'l~Uiflffl:lJ!fl~'el fll'j'el'elflUUUU~~ll'j~~ll i 
f1~fl~lffl'jW~ll'j~ !tJGJfU fll 'j'el'elflUUuu~~ll'j~~lli!fl:lJ'~ffltJ{'I 

4.4 fll1~UU'U~1'UOUJ'n8yu'nfll'Ultltj 
jJ j/ jJ j/ 

.,jU f1'elU ih1:Ju fll'j1Jfl'elU'j:lJnuflri:lJ!illl1:lJ1tJ~lU1Ul1~ffU 60 flU !~tJ1Jfl'elU 'j:lJ ~lU 1U 3• 
• >I >I 

'" "'., "I ~ o!I ~~'" ";;ll _I "'''' 1U 'j1:lJ 18 GJf1 1m f-l~fll'jfYfl1l1'\J'el\l~'rlUilU'\J'el~~!'\Jl'jUfll'j~fl'el1J'j:lJ lJ'jlfltl~'lU 

:II Ji :II :II .., <;!!l
4.4.1 'U8\1t1'Vt'U!1'U'U8~~!'Ul1'lJfll1Nfl8'lJ11J 

>I >I 

flri:lJ~1mh'l':iTjJl1'lffU 60 flU !~U!'rlfYmu~ 48 flU U~~!'rlfYGJfltJ 12 flU. " 
• >I 

... 1 91 91 9J' do l1IgJev d 

lJ'j~fl'elU~1tJ'\J'el\l~~lUfll~ "ll'1ffln1'l ~~~~U 

:II :II 
4.4.2 'U8\1t1Y11'U81Q 

f-l~fll'jfffl1l1'rlU';h flri:lJ~1'el~1~~mtJff'lff~ 67 iJ ~lff~~mtJ 17 iJ 'luflri:lJci'd1U 
q qCU q q q q 

,a jJ d. I .o;;sl ~ 9J -do I I'1 mUfl'el'j'eltJ~~ 26.67 :lJmm~l111'l 31-40 lJ 'j'el~~~:lJ1flm'eltJ~~ 23.33 :lJmtJ'eltJ'j~l111'l 21­
It.I q q cu 

30 iJ U~~~'eltJ~~ 21.67 ~m~'el~'j~l1il'l 41-50 iJ ffll1i'ml1~~lflil 20 iJ ~~mJ~~ 8.33 . , . 
t:1 d 0 0 ~ '~I d. -do g) !II '1 '" 

U~~l'1:lJ1'I1U1Ufll~~fl'elm~'Q'lml 60 lJ :lJ!'rltJ'l':i'eltJ~~ 3.33 f11:lJ'\J0\l~Uff~~ Ufll'jl~l'1 5 
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BlfJ 1l1U1U (flU) 
!II 
1Bf.li:l~ 

~lfr;h 20 tJ 

21-30 iJ 

31-40 tJ 

41-50 iJ 

51-60 tJ 

ff'Jfl11 60 iJ 
'" 

5 

14 

16 

13 

10 

2 

8.33 

23.33 

26.67 

21.67 

16.67 

3.33 

1111 60 100.00 

!II !II .c\
4.4.3 'UB\ji:l~lUB1~'Vt 

H~ fll '.i ffmnVnJ11fl ri• 11191'rmh'J ri';IlJhmi u ~ tl1 ;Vll111~ V'mJ ~~ t~ tl~mm~ 40.00 

.:!! d Q,I ': rjJ d d ~ IrjJ rjJ

'.itl'J{l'J1l1f'HlL1JtlVltlfl'Jltlh ;j'Jltlt!11'11~ '.itltJ~::: 30.00 U~:::lItl1']j'VlL1JtlUlI1J1tl 'jtltJ~::: 16.67 

o Q,lOQJd. ~1Q,lCi rjJ ddrjJ 'JJ I OQl rjJ 

ffl'1"i'j'IJ~l~'IJ'VI 4 LlJtltlflffflEll 'jmm::: 8.33 U~:::lItl1']j'Vlfll'\J1tJ'jtltJ~::: 3.33 ff1tlm~mr~'VI1tJ 

.c\ 
Bl~'Vt 1l1U1U (flU) 

!II 
1Bf.li:l~ 

l111~V'tltJ 

" WWfl'Jltl1H'J1UtJlI'11~ 

''JI
UlI'lJltl 
., ",g 

tlflffflEll 

'JI 
fll'UltJ 

.,
'j'IJ'jl']j'fll"j 

24 

18 

10 

5 

2 

1 

40.00 

30.00 

16.67 

8.33 

3.33 

1.67 

1111 60 100 
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....""'::'1 "O!I
'Vt Ii 'UYI fll ';iHflB'U'nl 
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_I "'" OJ	 ~I
4.5 fll1'U1:::!1I'U.lU'fl«g)1U~:::fl1:::'lJl'U.fll1HfltJ'lJnl 

o , iI	 Q.I ~I 

4.5.1 ill'U.l'U.Ut'I::: fll1tJtJt'I::: fll111!'t'i1l1::: t'l'1I'lJtJ.:i't'it'l flt'l'g)1 Ut'I::: fl1:::'lJ l'U.fll1 HfltJ'lJ 111.. 
~ ~ dt ~ • 'j) 

~Hl f11 'Hl'fUll f11 1:lJ I 'I1:lJ 1::: ff:lJ 'U 'tJ ~ m::: 'lJTW f11 'j Hfl 'tJ'lJ 'j:lJ 1:lJ 'til'! 'ill 'j tul 'ill flfll'j mJ ~:::'U 'tJ ~ 

f111:lJ~ ~Iif hi I~ tnn'lJ '11 ~flffl91'j ~ lh1 i\PImh::: ff ~ fl''U 'tJ.:i '11 ~flff\PI 'j 'V'l'lJ':l1H\,j1'tJ'lJ'j:lJ ff1h1 '1 '!11thif hi i 1 
q, q	 cu cu u 

" QI d ~ 'jJ 'jJ QI 9J j} 9J Q,J 

m 1:lJ 1'I1:lJ 1::: ff:lJ 'tItJ hi 'j :::~'lJ! 'VI:lJ 1::: ff:lJ:lJ lfl'YI ff~ 'YI~ ~ 1hi m 1:lJ ff'tJ ~ fI ~ 'tJ ~ fl'lJ fI 1 1:lJ \PI 'tJ~ fll 'j 'U 'tJ.:i H!'U l'J 'lJ...	 .. 
~ ~ ... ~ ~ ~'i ~ 

fll'J 'tJ'lJ'j:lJ'j'tJfJ~::: 70.00 U~:::ff'tJ~f1~'tJ.:ifl'lJml:lJ\PI'tJ.:if11'j'U'tJ~'lf:lJ'lfhl'j'tJfJ~::: 61.67 ~1h1 !f1Hff'jN• 
'U'tJ~ '11 ~fl fJ:\PI 'j fI 11:lJ ~~ lif hi ri1h1' '11 tlj !if hi i 1~ lh1 1h1n~ 1~ 'tJ'lJ'j:lJ mfl'YI qflammJ fi1J~ U~::: 

, 
Q.I	 '<it QI d a fj/ 

'j:::fJ:::n~l\P1~'tJ~'I1~flff\PI'jml:lJ!'l1:lJ1:::ff:lJ'tJfJ thl'j:::~'lJ:lJ1fl'YIff~ f1'tJ'j'tJfJ~::: 51.67 51.67 l!~::: 60.00..	 .. . 
o QI 'j) I Q.I d l.do	 IGJ cv .d. 

\PI 1:lJ m ~ 'lJ ~ 1hi 1hi 'tJ '111 ff l'J ~ 'U 'tJ.:i '11 ~ fl ff\PI 'j! '11 hi 1 l:lJfI 1 1:lJ!'l1:lJ1::: ff:lJ 'tJ fJ !hi 'j::: ~ 'lJ!'l1:lJ 1::: ff:lJ:lJ1 fl'YI ff~..	 .. . 

11) ~'" '" , 'I ~ '" 'l 'I ~	 ...

!~~ U~:::fl'ilm'j:lJfl'tJ!'l1lflmIH'il~ 'il Ihlf11'j'tJ'lJ'j:lJ 'j'tJfJ~::: 63.33 80.00 U~::: 73.33 \PIl:lJ~l~'lJ..	 0 

a1'l1i''lJ~lh1 i'YIfJ1fl'jm1:lJ~~ lifhl ff1h1 '1 'I1tulif'W i1lifl11:lJ 1'I1:lJ l:::ff:lJ'tJ~'l hi 'j:::~'lJ:lJ 1fl~ ff\Pl'YIm1fJ~ 1h1 
U	 cu Q Q 

ajJ OQl'l~ 0'" 
fl'tJ'j'tJfJ~::: 73.33 80.00 76.67 76.67 81.67 !I~::: 83.33 \PI1:lJ~1~'lJ hI~1h1'U'tJ.:i'il1h11h11'Y1fJ1fl'j 

,	 ., 
.d, Q.I..:::::t. 'j) ~ .d, Q.I a	 Q.I Q.I 

f11'j!\PI 'j fJ:lJ \PI 1'U 'tJ n'YI fJ 1m f11 1:lJ'j 'U 'tJ.:i 1'Y1 fJ 1m!fl fJ1fl'lJ 1hi 'tJ 'I11ff1 'j:::'U 'tJ ~ '11 ~ fl ff\PI 'j 'YI flfl::: fI 11:lJ .. .. 

'lf1'W 1W '1 hi f11'j 't11 H~ \PIntu ~'lm~ i'YI fJ1 fl'j f111:lJff 1:lJ 1'jf:) 'l hi fll'Jri 1fJ'YI'tJ~ m1 :lJ~'U'tJ~i'YIfJ1 m U~::: 
u	 .. 

'j) Q.I GJ 'j) 0 .... lol:9 0 ~ I <=:::.\ d 'jJ Q.I .... 1 ~ 

f11'j \PI 'tJ'lJ'U 'tJC)ffl m:lJU~::: I'll i'llu 'j flfllU hi::: hi 1'U 'tJ ~1'Y1 fJ1 m ff1h1 fI 11:lJ f1~!'l1 hi \Pl1h1 1ff\Pltlu m tu 

!tl fl ff1 'j tI 'j::: fl mJ f11 'j 'tJ 'lJ 'j:lJ I! ~:::..r tl ~1Jfl tl'lJ 'j:lJ ff1'W 'l 'I1tlhif hi i1li fl1 1:lJ!'l1:lJ1::: ff:lJ 'tJ ~ hn::: ~'lJ:lJ 1fl 
u	 .. 

d	 'I '" '" ... ~I ... ~I '" _I 0'
'YI~~	 thi! 'jtl.:i'U tl.:ifl 1 1:lJ!'V'l fJ ~'V'l tl'U'tJnff~ Hfll!~:::fl tum'V'l 'U'tJnff~J Hfl f11 1:lJ 1'V'l fJ~'V'l tl'Utl~ fJUm tu 

'" 'I ~d'l ~'l ~I ,I"''''''' "'_I '" '" _I 0' '" 'l~d'l ~'l ~ 
l!~:::!fl'jtl.:i t'lf'YI t'lf 'Wf11'jHflU{)'lJ\PI f111:lJ:lJU'j:::ff'YI1im'V'l'Utl.:ifJUfl'jtuU~:::!fl'jtl~ 'If'YI l'lf 1'Wf11'jHfl 

tI fi 1J~ fI 1 1:lJ!~ fJ.:i 'V'l 'tJ'U tl.:i!lJ fl ffl'J 'UhI 1~ 'U tl~..r 'tJ.:i1Jfl tl'lJ 'j:lJ f11'j ~~..r tl~ t1U 1J~ f11'j!'l1:lJ 1::: ff:lJ n'lJ 

'" ' 'l QI I <=:::::It.Qlcla'j)
fl'ilm'j:lJ U~:::f111:lJ'W1ffhl 'iJl!~:::!'l1:lJ1:::ff:lJ'Utl.:i\PI1tlfJNH~\PIf1WCV1 f1tl'jtlfJ~::: 66.67 68.33 61.67 

68.33	 63.33 53.33 55.00 l!~::: 78.33 

f11 1:lJ~\Pl! if hi ~ 1h1 fll'j ~ 11 UhI fll'j1Jfltl'lJ'j :lJfl1 1:lJ~~! if hi ff1h1 '1 '!1l:lhif hi i1tl~'1 'W 'j :::~'lJ 
u .. 

.d	 9/t!l'JJ 'l'" '" 
!'l1:lJ1:::ff:lJ:lJ1fl'YI~~l'Jfl~l'Wflfl'jtlfJ~::: 71.67 61.67 75.00 66.67 l!~::: 73.33 hll'jtl.:i'Utl~1'Y1fJ1fl'j 

~ do'" ~ ... _I 0' ... 'I ~~ ~ 1'l 'lflJm\PI 'j .:i\PI1 :lJ\PI1'j N'YI f11'11 hi ~ 1'Y1 fllm U'il.:i1\P1QU'j::: ff ~ f1'Utl~ '11 ~ flfJ:\PI'j I'll rjl 'U 1tl'lJ'j :lJ'YI'j l'lJfl'tJhI 

QJ 'j) QJ	 .cS I ~ GJ 'j)fj} 'j)

f11 'j tl 'lJ 'j :lJ f11 'j 'il ~ tl'lJ 'j :lJ fI'j 'I jf:I 1 hi \PI 1:lJ '11 ~ fl ff \PI 'j fl'j ::: 'lJ 1 hi f11 'j tl'lJ 'j :lJ :lJ f11 'j ff ~ 1ff 'j:lJ I'll HI'U 1'tJ 'lJ 'j :lJ ..	 .. 
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~ ~ '" 11) ~~ .,.. ~I' "" 'I ~~ ~ '" 
tT11J lltl tTl N'lllHll NtI1'])'V'! ~~~ 1tJI'l1 ItJ'l II €l~m~1J 1Uflll Ji'lfltJ1J l:lHY'll tTUJ ~ 11 HI'IJ 1tJ1Jl1J1J.. 

~ dd. I.<:::l. d. Q,I d. 0 I 9J -=to d 
11l1'l fll'l 'V1~ I'l tJ 1'])1 '])'V'! ~'lll tT'fl'lll tJ€l ~ltJtJ~ 'il1U 1U ll€l ~flll tJ tJ€l~fl1 UJ 1111J 1~ tT1J'\JtJ 'lfl111Jfl~ 111U 

1~f.l1tim'l~fltTl'llflll1JfltJ1Jd1J iUl'ln1'l~ 7-8.. 
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J 0 I jI .e:. d d Q,I QI ~ 0 d jI 

V111H'fI 7 U€1'~.:j'ill'U1'U U"~~l'HHH'l~ ml11!'Villl~€1'1l'tltJ.:j~1111~~!'Vi'UtflfJ1fl'lJl'i"fl€1'\PI·Hl1lHmJ'lJlll 'il1U'Umll'UllfJ~1'U 
OJ 

OJ "" .. 

1~~1.Jfl11'llfl~U't'iU 

iI 0 

'lI8fllfJl'll 24 35 

'jelVi:l:: felVi:l:: hU1'U 'HlVi:l::felVi:l:: ~1'U1'U~1'U1'U ~1'U1'U felVi:l:: ~1'U1'U '"'"
tl'Jl'llft~t't1Ut~f.l1n1.J't'i~n\l~1Nn81.J1'll 
v ~ _I G ~ 

~lU1~QU1~~.:jfl'll8~'t'i~n«~1 

~ '" ~ ~ ~ 
€1'tJ ~ ~"tJ.:j fl'lJ ~ 1111 \PI tJ.:j flll 'tI tJ.:j fj t'til tJ'lJ III
 

~ '" ~
 
2 €1'tJ~~"tJ.:jfl'lJ~1111\PItJ.:jflll'tltJ.:j~1l~'U ......................._...................,;;::::: •••··.::t:::t: •••••••• ::: ••••••••••• ::1::':
•
V" iI OJ 
~lUAfl1~~1H'lI8~'t'i~n«~1 . 

o '" '" 3 'il1'U1'Unm'¥ltJ'lJlllfl1~'¥lq'l:l.fJ ........................................................ . + 3.}...L...?J.~.§7 . 19 31.66 7 11.67 3 5.00
 

....n ......J ....5.1..J~.7 .. 2J l....JS,.;u....l 5 . 8.3.3.. 1 J L.Q7 I I.····· \I4 ~1'U1'Unm~tJ'lJlllfl1mJfi1J~ 
o '" '" 5 'il1'U 1'U nm'¥ltJ'lJ lll\PI "tJ ~ l'i" fl~\PIl ......................................................····.· ···I·······J§· I .QQ.,OQ ..l. J7 ..!. 2.SJ.~ .J. § .l...J.Q,QO 1 J. I L.Q7······I··· ~ ·······1························1
 .. 

V .o!t OJ 

~lUtU8't'il~11~'lI8~'t'i~n«~1 

6 €1'tJ~~~tJ.:jn'lJl\P1~~l~€1'.:jft'tltJ.:jl'i~fl€1'\PIl ........................................... 1 :U .I.. 5..~.,QQ .. .I.. 7§ L.4}J.3. . . 1.,.<>..7. 1 ············+························1· ······················1······ .

• OJ 

7 t~ fJ.:j ~ 1~'lJ1~!'Vi 111~ €1'1l JQ §.Q.,OQ..... .J.9..········I··J·L·<>.Q···I·· ·.··~··········· S,JJ····· ························· ·····················+·······················1·· . 

8 t~'U~1111f~'t1'U€1'irfJ tl'illl~€1'lln'lJil'il~1J'U J.7. 9..1A~.7. 19. JJ..,<>..Q .4. § ..<>..7.. ··········~························~············I····· ·.· 1 ···················11 1 

\0 
\0 
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Iq· 
V11~H'fI 7 (~n)) 

.... .... .. 
~~~~fll1~fl~lt'l'iU 

v 0 

'UtlflU1UJ 3 25 4 

" ~llJ1lJ 'HHH'~ __-+-_ . _~~lJ J ~mH':J ~llJ1lJj!~HJ~~J ~llJ1lJJ~~HJC1~ I ~llJ1~J ~~~C1~ 

9 ~t,j'ltJ1J';jlJffllJl'jtlUlfl11lJfi'!Jvr{PJl'WltJl~h~~'t11tJ~i$\ I AL .. J @,3.3..L J4 L23. ..3..3 .. J .4 L 6.,.6.7.., . . , 1..6.7 
" 10 fl11lJmlJ1~fflJ'lJtJ~tijtJ'YI11~tJ'j1lJ 33....3.3 6..6.7....3.6. 1. 6.0.,0.01 2.0.. .4.. 

~ .... ~l 

~lun~n~~~nl~Hntl~~~ 

..::::to ~ QI ~ " 11 n'ilf1'j'jlJfftJ~fl"tJ~n1Jt'W tJ'YIlffl'j~ · ···.. ·· ·.· ·· .. ·· ..·.. ·· ..· · ··1··· 3..8·..·..·..l····6.3.,3.3· ~··· .. ··2.o. ..·····t·..·3.3.,.3..3..···t······....2 ··· j..·.. ··3.···3.3.·· .. ·· I··· .. ·· ..········ .. ·· .. ·1 ..··· ·· ..···········1···· · ·..·..··+..·········· ..·······1 
.... I .... i 'jI'j) fJ} ~ d 'il9 .c!i

12 n'ilf1'j'jlJ ff~!ff'jlJ m'H'lJltJ1J'jlJ!f1~m'j!'jtJ'W'j! 'W!'W tJ'YIlffl'j~.. .. " 

i 'ild 
~~ .....4s. L~O.OO 15.00 L 1 L.~.,OQ + + + 1 1.9..... 

::::::.::..::..·.:::::::::::·.::: ..u13 n'ilf1'j·~·~ri·~,~~~~~·!·~·~·~~·,·~,~·~~~·tJ·~·~~ J A4 I .7~).~ I J.7. J 7.Q...QQ ! J ! ~ .Q.Q .. ·· .. I· ..·..·J·····..····I····1·§7.······I..· 1 1 

-o o 
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.ci 0 , 3J .<:::lo d d OJ ~I 0 ='t 31 
VlTiH'fI 8 tlff~'l 'ill'U 1'U tl{;l~rn'iflt.m~ ml11m:lJ1~ffll'IJfl'lfl1111fl~m'Ulf)fJ1fl'IJf11'i Hflfl'IJ'ilJ 'illll'U fll'IJ'U 'ilfJ~l'U 

.., ... <$ 

1~~'IJA1UJA~U't'iU 

v ° 'UOAUIUJ 4 2 15 3 

° I" 1°1l1'U1'U I" 1°1l1'W1'U I" 1°1l1'U1'U I" 1°1l1'U1'U I"\HW1'U ':ieJfJf1~ ':ieJfJf1~ ':ieJfJf1~ ':ieJfJf1~ ':ieJfJf1~ . 
~ ~ .ct Q.,f ~I 

fl 'Jl1JfIAAlumUJlfllJ fI11H f10lJ11J 

v ... 
~lUl'flfJ1m 

-1 ~1'U1'Ui'YImm -........................ ...........
 ...~.::r........t...."'.,!".,?,..t....l ........"'...........I........t.,·,?,·.t·······I·························I······ .....~...........
 
.:=:t. .c:!.c:! . _......................................~ ....... ~ ..:.::::::.::.'::::.::::::::::::::::::::::::::::::::::::::::::::::::::ll::~::~::;::::: ~ :: ::
 

-2 1'Y1mm llf11'i A~ 'i fJllf11'i fl'IJ 'ill flfJl'l~ l • .I..l..... j- •.....•...•A..........t...... ~.•M.I. .......I........................l ..........7.......... ....................... ­
jI ~ .dQ,l,l QJ 

-3 fl1111~'Ufl'l1'Y1mfl'ilf)fJ1fl'IJA'Ufll'ilffn~'Ufl'll'Wfl~~'i 46 '"7£ £'"7 I'} I "'II ££ I 1 I 1 £'"7..{..Il •.Il.!...···I· ........A.J, ..... ·.. 1 ... .<:..l .•.IlM·····I············l...· ·······I·······A.•.Il.{....... .f...........~..........+. ............... ....................... ..............
 

QJ O~QJtI ~0'4 'YIflll~fl1111']j'1'Ulty 'Uf11'i'YIlfm~.f)WCV1'IJfl'l1'Y1fJlfl'i +..4.6 +.. '"7£ £'1; I'} 1 "'II all 1 1 £'"7 ................ ..............
J.u.•V.1..···.l..·······.l...I········t···"'·.l.·I.I·V.···l··· ....A··········l·····.l.·I.I·I.·······I···········:::···········1····· .....7...............
 

.........................
5 ml11ffl:lJ1'i(J 'Uf111mfJ'YIfl~fl1111i'IJfl'l1'Y1fJlm ·····......1 .. J... ....J..u.1.. ..... I............7........... 1............7............ - ­" 3J.<::::l, 

-- -6 fll 'i ~ fl'IJ,j'flctlfl(J 111 Al {;l~fll'i 1..rfllU~ flllll1 'U~'I11'IJ fl'l i'YI fJlfl'i ····+······..so.·······t··8.3,.33·····t·········8 1·13.··33.····1·········..2·······+···.3··.33.······1·········:···········I······················t·····················t .. ·············1 
V .., t1.! tI ~lV
~lUltf~fl mw !fJfltfl1 1~flO'IJfl11f)'IJ'nJ AU1~'t'iO~NflO'IJ1~ 

7 ml11l~fJ'l'V'lfl'Ufl'liff~1Jfl ............................................................ . } 4Q j. 6.6•.67.····1········.1.3···1.2.1..·66·····1·········.7·······1.· ..1..L66 ~ : ~ : ~.... .:.... ·· .. j·.::..·······1 

8 fJW.f)l'V'l'Ufl'liff~1Jfl t .4.L j.().8,3J I J~ I ~~.QQ I 3 I ~·.QQ·····t J ·..!.··.·.Lf),.7. .. 1·.. ····.~ 1 ·· ~ 1 

...... 
o ...... 
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. 
ct , 

\JIl"n~n 8 (~'B) 

OJ "" oS 
1~~'Ufl1UJfl~U't'i'U 

v 0 

'UflflltlUJ 45 2 13 

1 0° I'JI I'JI 1° I'JI 1° I'JI 1° I'JI111'U1'U 'HHJ'fl~ ,\)1'U1'U 'HlV'fl~ 'il1'U1'U 'HlV'fl~ ,\)1'U1'U 'HHJ'fl~ ,\)1'U1'U 'HHJ'fl~ 

'" .1 0' .... 'I 'JI d'l 'JI'I ";!II.''''' """" 
9 fIJll1!'V'lfJ.:.l'V'l'B'U'B.:.lfJlJ mtu H~~!fl'ifl.:.l!G)f 'VI!G)f !'U f11'i HnlJU'U~·j .3.7 +61.6.7..+ .1.6 /26...66.···1·······7.·····+··11.6.6.. r ~ t- ~ j...~....j ~ I 

"'.1 "" "" .1 0' .... 'l'JI d'l'JI'l10 fl11l1l1lJ'i~ff'VITif11'V'l'Ufl.:.lfllJmtuH~~!fl'ifl.:.l!G)f'VI!G)f !'Uf11'i• 
llnllij1J~ . ... .4.1.. ..1..68.33...1 15. 1....25.00.1 .4 .1 6.67 1...::: + 7. ····· .. 1 ~ + ~. ····1 

'" 11 fIJl'lJ!'V'lfJ.:.l'V'lfl'Ufl.:.l!flnfflL H.. •••••••••••••• H .........3..~ J (?3..,.~l.1 17 J Z~.,.3.J .I ..4..
 . (?...(,} L .J. J L(?.7. + + 1 

12 'U'Ul~'Ufl.:.lM'fl.:.lllnfl'U'ill 32 ..5.3..3.3. 1.7. ..2.8..33.. J ..1. .1.8...33 ~.. H •••••••••••••••••••• 1"" 1.......1
 
(l,J 9J .... I~ Q,lA Q.I A 

13 f11'i~~'H fl.:.llJU'U~f11'imlll~fflln'Un~n'i'ill .33. ..5.5.O'Q 17 .28.33. 9. .15...00. 1... 1...67. .. ""1" 7.....• t ~ 1 

I GI Q.I I A c:v tI 

14 fIJll1'Ulff'U !~H~~m'lJ1~ffll'Ufl.:.l~1flfJl.:.lJ>l~~fltuCVl ...4.7. .78.3.3 LL. .1.8.33. .2 ..3.33. 1 ::: + .. 7·········1··········~······+ - 1 

~1'Um1~1!u'Um1fJflfl'U111 
A <it 9J ..d 0 

15 1'V1fJ1n'i!G)f!1~1~ 'i .:.l~ll1~l'il.:.l'VInl'H'U~ 1 .43. 1 .71.67 1 .16. ~ .. .26.6.6 ~ L. j. .. 1.67.. I ::...l 7 I ~ I ~ . 

"" 'JI "".' 0' "" 'I 'JI 'JI 'JI16 1'V1fJ1mH~.:.l1~fllJ 'i~ff .:.lfl'Ufl.:.l'H~nff~ 'i !'H J>l!'Ulfl'U 'ill'VI'il'U. ~ ~ 

rl fl 'Unl 'i fl 'U 'i lI......................... ./ ..37 .1.. ..6.1.67 1.. 19 1....3.1.6.6 1... 4 1 6.6.7... + 7 1 7 1 ~....1 ~ .
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~ i ~ ~ 
~H'lf11'Hl'fl1:l1 ~tlVI ~ l'iW 1~ 1flfllVl'j1lJ'tI'tJ~fl11lJl'I1lll:;:: fflJ'tI'tJ~'I1" fl1;!m 1l":;::fl'i:;::'lJTUfl1'j 

IHfl'tJ'IJ'j lJ i ~tlVj ~ l'jW 11~'U '1 1t1~1'U VI'IJ,hl~tllh:;::ff ~fl'tl'tJ~'I1 ~fl ff~'j~fl11lJ l'I1lJ 1:;:: fflJ'tJ~i 'U 'j:;::~ 'IJ. ~ ~ 

• jI I , '" ~i <!!I tjJ QJ 9J tjJfj} I d. 

III flll ff~ II ~ 'U I'j 'tJ~ 'tI 'tJ~ fl d llJ ff'tJ ~ fl" 'tJ~ fl'IJ fl 1 llJ ~ 'tJ~ fll 'j'tl 'tJ ~ HI'til 'tJ 'IJ 'jlJ (mm" tI 4.65) ll":;::. ~ 

ff'tJ~fl~'tJ~n'IJm1lJ~'tJ~fll'j'\J'tJ~'lJlJ'lf'U (~lm~tI 4.55) ~1'U i flHff~N'I1~fl1;!~'j~fl11lJl'I1lll~ fflJ'tJ~ 

i 'U 'j:;::~ 'lJl'I1lll~fflJlllfll'Jfl.,r eJ¥ieJ ~ 1'U 1'Unmfllflllq1:l~ (~11'Q ~tI 4.3) ~ 1'U 1'UlJmfllflll~u~ 
1 .d .d l.d CJJ':0 Q,I QJ 

(mm M 4.40) lm:;::~l'U1'Un"III eJ'IJ'jlJ~"tJ~'I1 "flff~'j (mm"tI 4.47) ~ 1'Ul'U tJ'I11't1tJ~'I1"flff~'j 
~ ~ 

~ 1fl 1 llJ!'I1lJ 1~ fflJtJdi 'U 'j ~ ~'IJ!'I1lll~ fflJlllfl~ ff~ ¥i eJ i 'UlttJ~ fftJ~ fl~ tJ~ n'IJ l~tlll'j:;:: ff~fl 'UtJ~ 
~ . . 

'I1~flff~'j (~lm~t1 4.53) fll'jl~tI~~l~'IJ'~!'I1lll:;::fflJ (~lm~tI 4.52) 1~'Ufl11lJ~~'t1'Uff~tI 
~ ~ 

!'I1lll~ fflJ n'IJil ~ ~ U'U (~11\l ~tI 4.55) ~l.,r1tJ'IJ 'jlJff1lll'jtl'l11fl1 llJ n1l~\J1l'U 1eJl'ifVl~'t11tJ~'~ 
q eu eu cu . ... 

(~lm~tI 4.58) fl11lJl'I1lll~fflJ'tItJ~IUtJ'I11i~tI'j1lJ (~lm~tI 4.53) ~l'Un~fl'i'jlJfll'jlHfltJ'IJ'jlJ~l 
• I 'j/ I 

I~ QJ e:! ~..s tjJ QJ ~ I d. 

fl 1 llJ!'I1lJ1 ~ fflJ tJ ~ ~ 'U 'j ~ ~ 'IJ !'11lJ1~ fflJlJ1 flll ~~ l'J fll 'j tJ~fl tJ fftJ ~fl" tJ ~ fl'IJ l'U tJ'I11 ff1'j:;:: (m m" tI 

~ I ~ i jI iJ 'iJ .=::r, 'j}i..:!t.. 1IJ jld, d. 
, 

d. I fjJ
4.60) fl~fl'i'jlJff~lff'jlJ 'I1HI'U1tJ'IJ'jlJlfl~fll'jl'jtl'U'j 'Ul'UtJ'I11ffl'i~ !~~ (ml'Q"tI 4.75) 1l"~~1'U 

~ ~ 

n~ fl'j'jlJf)tJ i ~In~ II 'j ~ ~~ i ~ 1'U flUtJ 'IJ'jlJ (~lm~ tI 4.65) rl1'111'lJfl11lJ~ ~l~ 'Ul~tl1n'IJ fll'i 

IHfltJ'IJ'jlJ ~1'U ill tl1fl'i~lfl11lJl'I1lll~fflJtJ~i'U'j:;::~'lJl'I1lll:;::fflJlllfl~~~l'Jfl~ ¥itJ i 'Ultfl~~ 1'U1'U1'U 
, . . 

e:. I d, a QJ Cl. 1 4 'j} -=::to d. QJ 

1lltl1fl'i (mm"tI 4.70) fll'jl~'jtllJ~1'UtJ~1lltl1fl'i (mmM 4.78) fl11lJ'j'UtJ~1lltl1fl'ilfltl1fl'IJ 
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",,,,<tI '1'J1 0"''1 '" 'JIfl11:lJ1:Y'U '1 11 19I\l'U'UlI\lfl1'j '11fl11:lJ1:Ylflty 'Wl'j~\lfil'j~~ml'IJ'lJml9lmVm~19I1ElI9l1V 

5.2.2 ~i1l91fiwen~ 1~1'IJfl11:lJ1:Y'W'1l1:lJ1m~'W'e)'W~mi''W "l I~'U ~ill9l tlW en~ ~'IJn.flflri1'W 
10 <tI 'JI .1 i "''1'J1 ~I '" '" '"<tI .,.'1 'I1tyfll'U\lfl\l19l1'W lJ 'j ~ V'lfl1 'lf1:Y~V IlJ'U ~'W 19I'IJU'J n 'j ~\l€l\l:lJ1fl~fl 11:lJ tl1V\l1:lJ ll1J lJ 11 'j 'j:lJ 'lf1191'\J~\l 



I ., y , 
4 Q.I , q , 4. QJ 4. .=-. V 1 OJ ........ 

l'il'I:Jt]l "11':i'HU. 2535. fll1flO'llUlmUnU'YII'Yim::tl'lJ1::'Yi11-:J&fHnnO'Ultlfl'lfUVI&tlU tltlU'YI'lJ 

..- 4 _I'::! "I 114 1" 1 ...fjWtl'1J'UVlmm:: tllJI'Wflt1V1U1mWfll1 1'If!tlfltll Ufll1Nt1V101::m'll tll UfllfH'YiUfl. 

i'Vl m ul'nnltl '11'1 'lJWcY1 VI tJlni 'Vl rJ1~rJ ft'1 'Ufl1 'U 'Vl ':i i h roJ 1..h:: "n 'U iJVI ':i . . 
lHleJ-:J l~rJml1'Vl':i. 2528. fll1'tho1::V1l'jHnO~Um::i1V1. eJVI'ffl'Hf1':i':itl'ff1':i. 28 (0): 46 - 48. .. . 

, .e:t. fI Q,I do .e:t. tie. rI Q,I.e:t. .cit. 

'b'm~f4'Vl 'lttl1n'ff':i, 'l.P'U'Vl'J 'H'VltJlntJ':iVlfJ1;lll1;l::WHfl1'VltJ 'U'U'Vl1'U'b'. 2546. fll1Nt1V1m::V11'llillO 

1I 1I 1.e:t. tI.e:t. do.e:t. 

V1U0t11tlU'U'Ut1V1'1Jt1f1l1::. flH'Il'U 1ft'1f1':i':itlft'1'ffVl':i. 'ffl'tJl1ft'1f1':i':itllfltl mfl1'b'l 

ift'1f1':i':itl lflii fltU:i:ift'1f1':i ':itlft'l'ffVl{ tl'l1'1i'Vl tJl~tJft'U fl1'Vl':iih roJ. 

'b'1t1J 'ffl'ff~'ffl ~. 2539. fi.. ijflU01J Ofl'U1'lJi1flfll;'W: 011 llVl~l&UUO111JOfl'U1'1Jflcll-:Jij 

_I ~ ~ ~ Q,I .e:t. tI 
u1:: tl'YI1ifll'W. n~ 'II'Vll'l '1: 'U In'l f11 ':il'ltll'l. . . 

• • _.I 1I " ......"" .... _ I""
'b'tll'l':i m1':i. 2541. fll1'Y1('1t1fl-:J'YI101::V11'llfl11'1J'Ul1V1lillOnl-:J'Ul1AVltl11iO-:J&fl'1J. u':iUJUJl

• u u 

f11':i ftn'I:J ltl'l1'1 'lJW eYi VI tl'l1'1i'VltJl~ tJft'1'U fl1'U 'Vl ':iih roJ 1..h:i: 'ffl'U iJVI':i . 

o Q,lt/::::tQl.e:t. Id, .e:t..e:t..e:t..e:t.Q,I Q.I t! cv.=-. 
~lHft'n~ 'b'tJ'ff'U'Vl 111;l:i:ntllntJ':iVl 1':itJ:i:n'ill'lroJ'Ul. 2537. O11'U111lflWcn 1'Yitl1'1fl05-210-311. 

nH&'Vll'l'1: 1'1eJn'I:J1.• 
fll ':i 'I rYn~ l'H rll11 'ff-:Jli ':i ':i tl. 2545. O11NiiVl&~fl01::V11'llill O'Yi~l&U.Jm; -:J ~V1 tll'Yi011'1JUt1:i: 

Q.I .e:t. QI.e:t. rI .c:a 

'YiVlf:1011'1J. nHl'Vll'l'1: neJ'If11':i1'iltJ f1':itl1'VWlft'l'ffVl':i'IJ':if11':i .• 
li'Ul'l':i':iW 'l.JwtJ~Vlni1'U, 'VlHff1 i9hl'U'U't1111;l:i:~~tli'b''I1 l'l1;ll~tJtl. tl.ll.ll. 11tl-:J1U01111ltlO11 

..¥fllU1NiiVl.tlWenm::m'llWH,r11. 'ffm'lJ'Ul'Vlfl1 'U 11;l~':il'b'mfl1;l i'Vl tJl1'tJ VI 1 'b'~I1'b'. 
do .e:t. ,~.et Q.I t! .e:t. .e:t. .;.,Q.I'

lil'U 'fffl'Uli:i:'b'lV1. 2546. fl'1Jfl&V11tl'1JVl10flUflflou'U'U'Unilflwcn. nH1'Vll'l '1 : 'il':iltJl fleJtltl'Ulfl'b''U. 
q ~ ta q cu 

do QI 1 .... 10'oClt.ut!
li':i:i:'b'tJ "1'tJ'ff~. 2544. O11oflm!'U'UNt1V1f1wcn~V1tll'Yi011'1J. n~-:Jl'Vll'l'1: m~tJ'U'ff VI':i . 

., 
'U. W 111m'll. 2535. 'Yiii'Ofll11i'ii. n~ -:Jl'Vll'l'1: 'ff:ll1fltltJnftf11111tlltl'l1'1i'VltllJ;1tJft1;l1l1f1':i. 

tJtJ'U 1 UtJtll'U 111;l:i: 1 n'lJ1tll~ 1fl'lJ1tJl~. 2542. tlfl-:J'YIfl111'll'Ufl-:J011oWfllU101::m'lltl11'Y1tl. 

leJ n 'ffl ':i 1..h:i: neJ1Jf11'IJ ':i ':i m tl1 'U f11 ':i ~tltl 'U 11~-:J i'b'lf11 ':i l~ eJ 'I 'IJ 'Vl'IJ 1'Vl1l eJ 'ffl1 'U 1'1li':ifl'il'tJ'U 1~• 
d .e:t. Q,I tI 

mn 'tJ'Ul~n1;ll-:J. nHl'Vll'l'1: tl'l1'11'Vltll'ltJln'I:Jmft'1'ffVl':i. 'U. 23 .• 
,.e. Q,I tI .e:t.QI QI tI QI QQ.I 4­

'l.Jt1J'VleJ'I tJ1'il':it1J, 'IW'UVI 'H':it1Jl'l'Uli 111;l:i:m1':i ':iVl'Ul. 2530. 11tl-:J1U0111i1tl&1fl-:J01:i:V11'lltll. 

l;tJ-:J1m-i: flW:i:ftmJn':i':itl tl'l1'1i'VltllJ;1tJl'llVl'lI;tJ'Il1111. (eJ~dl1'U 1). 
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rjJ 3J Q,I rI ~ rI d..:::ll ~ cI 1'4 fl 'j1 'ffH)fJ'j~tl1, 1'ff11flflflW fl\lflll!tllntl,lflfl''Yl'VW ml\l'W llfl~fl\lfllty'l'W l'fflHJ 'l. 2547. 

~lf.l\ll'Uf)l~l~f.l f)l~-W~'U1Hi;VI.nwcr1fl~~m'lHnfllm'Ui:J1.J'l.b~V1.m \I 1'Yl'Vl "I : m:mJ'W• 

l'Ylfll'W Iflfjn'If:JJ\lflfl i'Yltlll'\J~1'If~I1'1f. 

• 1 "" "" ClJ , 'i '" 'i '" 
U'j~'If~ 'Yl'W'4~'j. 2531. f)l~~HlflU1.J1.J1.J~~l1i1Wen. fl~\ll'Yl'Vl"l: Itll~tI'W'ff l~'j. 

cv, ~~'j)rI 
. 2543. f)l~~HlflU1.J1.J1.Jn'ililwen. flHI'Yl'Vl"l: Itl ltl'ff 'Vl'j'U~\lHJ1'ff. 

----- Q' 

~'W fl\ll'l~tylnm~ llfl~mJ'Vl'j fl\ll'l~tylnm~. 2541. 1.J~~l1.nwcrlell'Yi1~. fl~\ll'Yl'Vl"l: II'Vlfll:JJ'Ylff. 

'" '" "" '" "I iii 'i' I/] '" ~ <!l I/] ~ 'Vl\lfl'l'Yl'Vl tI'U~~'jfll'W'W'Yl. 2550. "1.Jfl...'W'lf !'YIf.l!1.J~lW." [tltI'W Ifl'W] 1'\J1f:1\1 !~'llfl 
Q 

http://1eaming.chongphran.ac.th/science_new/fi1e31l3-3.html.
 

"'",4", ,V<:l ""_I 'i'" 'i'"
 
'Vl\lflfl'fl~ 'If tI:JJ \I fl fl. 2535. f)l~ 'lf~'YI1\1fH"u~. m\l 1'Yl'Vl "I : ItJl~tI'W'ff !~'j .• 

~ ~ Q.I , C)" ~ C)" rI 
:JJ'W~'j tltI~tI1\11~tI. 2538. elelflH1.J1.JN~VlilWcn. flHl'Yl'Vl"l: ItJl~tI'W'ff l~'j .• 

'" ClJ 4 <:l v'! "I _t':! <:l ~ "I v 
tI'Yl1ifll'j tI1'll'j. 2544. f11~'W\l1I'U1!fl~el\lVllUmf.l'W'lfH~~!'U~f.l1.J!'YIf.l1.JflW~)J1.JVI!f.l'W'lf'UMVI'U 
• Q 

V V VV4 '" 'i'i'" 
fl~lf.l VI'Uflfl H~~VI'Uelm'Wel'YIVlH'YI'Ufl~~m'lJ. flHl'Yl'Vl"l: 'ffmU'Wl'Ylfll'W Ifltl'Vl'j~'ltl:JJ•
 

~ '"
 lflfll'Vl'j ~'W m l'I1 'W D. 

'j1'1flJWcY1~ tI'ffm'W. 2544. 'W'il'U1'Ufl~)J'i1ii'1.J~l'lfii'wcnVlf.l~m'U'W.fl. 2542. :JJ.U. 'Yl. 
Q 

I 

Hmw 1roJ 'W 1\1 11, 1h~i'tI i'~'W h'iJU:JJ\lflfl llfl~~'j~f1fl~ i'tI'ffU'Yl. 2542. f)l~Hi;VI!~elUelt1'l 

flWil1'W~\I!flel1,r1, 'U\lm'l1mlfl~~)J. ltJ fl'ff1 'j U'j ~ fl tlU fll Ta:JJ:JJ 'U 1'Yl1\1i'lf1fll'j I~ tI\I fll 'j
Q .. 

"" 1~J 'i '" "" '" '" ~fl~ llfl ~ fll'j 'lf1 n: Itl'lf'U'l1f1'ff1. f1Hl 'Yl'Vl "I: :JJ 'I111'Yl tIlfl tilflfl~ 'j fl'1 'ff~ 'j. 'U .54-83 .•.. . . 
I Q,I rI 'lJ 4 iI.q Q.I 'j) ... l-=:to Q,I-=:t. ~ 

Hfl'jW 1roJ'W1\1f1'. 2545. f111)J~!1.Jel\lVl'U!flf.llfl1.Jfl~~m'lJ.fl~ \I 1'Yl'Vl "I : '11 tI\lu{]U~fll'j Wtlllfl~· . 
I -=:to Q,I QI -=:to QI -=:t. rI ..::::to 

m~~lfl flfl:JJ1'iJtIIlfl~'VlroJ'W1 3 fltl\l1'ltl m:JJ1'Yltl1i'l1'ff~'jU'jfll'j.• 
... '" ~ ~ 

1'1ftl 'I1t]'l1tl1i 'W1'l:1'W ~, i,jttl ~ tI 'j'j W'Vll'l~ i'mr, i'Yl til 1] 'U 1'[1'j'j W, -gIPJh!'W vl fl \Ill~, 11~ W1i 'U ~ 1l'Vl 'Yl 'ff~, 

U~fI''W1 iY~tI1'1f1, <~i'l~'W'Yl{ fl\lI'ff111fl~1'j1mur tlfi1roJ'U1fi1~. 2545. f)l~U~1.JU1\1m~1.Jl'U 

f)l~Hi;VI!rlelH~~m ~ m'lJ 'ill flU elt1'l. 1'W'j1t1fll'j i ~tIl~ tI \I fll 'j ~roJ 'W 1'j~UUfll 'j ~i1~ l~tJll fl ~ 
.1 dl/]" ~ c\ ~ '" G '" 

m ~~ 1fl 'ff1 'l1 flu tI 'ff1 'Yl l:JJfl tlu tu'l11 'ff\l1l1~ fl tI:JJl 'Vl tI tI~ 'ff1'11 m 'j:JJ'\J 'W l~lfl fl. flH I'Yl'Vl"l: 'fff:l1U 'W 
u • • 

'j) tj) Q,I e::t. Q Q,I rI 
fl 'W fl1111fl ~ 'Vl roJ'W1Nfl ~ ~fl 'Yl1 \I fll 'j tflfl m llfl~ fJ~ 'ff1'11 m 'j:JJ Iflfl ~ 'j :JJ 'I111'Yl tIlfltllflfl ~ 'j i'l1'ff~ 'j . 

-gl'1h1'Wvl fl\lll~. 2545. m~m'lJfh~lf.lijel. 1tJf1'ff1'jU'j~f)tlUfll'jtlU'j:JJl~\lu5lJ~fll'jl~tI\I fll'ji~tI 
Q,I ~ Q,I Q ~ ",I Q,I 'j) 'j) Q,I 

llfl~'VlroJ'W11fltl1mJfll'j ~fl~Wtlm~~lfl'iJ1flutl'ff1. m \II 'Yl'Vl"l: 'ffmU'Wfl'Wm1Ufl~'Vl\PJJ'W1• 
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~ ~ ~ 

e:J 91 bY1'11 f)'j 'j :IJ!fl 'I:l91 'j :lJ '111 1 'Vl rnmJlfl 'I:l91 lrYlbY 91 'j .• 
~QI tI Q,I.cs. tI.oC:::).QI QI Ql4Q1 I .oC:::)...::s. 

?WJ'U'U'Vl f1~'Vl~, 11~W 'fi'U~tl'V'l'VlbYtJ, 1GJftJ 'I1t)'VltJ'fi'UlbY'U91, GJftJ'V'l'j bYl:lJ'Vj:lJ'V'l1~ tl'l~'V'l~W bY'U1'l. 

2546. tlWtfllOO'YI1~fJiffl~'Ufl~fl~~m'lltflNtfllrJl-3,j'11~'rl1~1[JijflH'lJ'U''YIm~fl~1'\.l 
" 

~ ~ ~ 

flH!'Vl'V'l'1: :lJ'I111'Vltll'ltllfl'l:l91'jfflbY91'j. 'U.28-53 .• 

http://www.thaigoodview.com/library/teachershow/pechburi/ somphong_klcolorO l.html 

[21 -ff~'I11f1:lJ 2551] 
, 

QI ~ QI tI ... 1 .. 1 4~ .c:t 0 .:'1 iJ iI "l tI 'JJ ~ "l 'JJ 
bY~f1:lJ fl:lJ'V'l'U'fi. :lJ.1J.1J. llVl'Ufl~ e-Learning 'YIm!1J'\.lVlfl~~. [e:Je:J'U 1'l'U]. 1'IJ1t)~ 1~'iJlfl 

OJ • .. 

http://vod.msu.ac.th/itdc/article/sam/visuallv006.htm[21-ff.:l'l11f1:lJ 2551] 

.... <:l 

fl1:::m'll'V'lll'Ymt'l~!'U[J'\.l (llflfl.287 - 2533). fl~.:lI'Vl'V'l'1: f)'j~'Vl'j1.:lf.J91bYl'11f)'j'j:lJ. 

"hITfl.:ll'U lff'j'l:l ~n'iJf11'jIfl'l:l91 'j. 2547. tffJl'\.lfll~tl1fll~N~V1Ut'l~fll~V1t'llVliJfln!'V'll~t1~fl2544/45. 

:lJ.1J.'Vl. (eJ~rill'Ul). 'U. 13. 

~ .e:::t. .... 1 Q .e:::t..cs. IV .... 1 ~ 

,,!~1~1.:l I 'je:J.:l~ 'iJ tl'l~1J'jlru 'V'l'j'jW1IGJftJ'j. 2529. 1'It'lflfllWIt'l1Vi. fl~ .:l1'Vl'V'l'1: 1J'j~f11tJ'V'l'jfl. 

~ ~ _ I _ I OJ 1V<:l Jl V 11] ~ V <!/ 11] v 
,,!1'VltJ l'IJty'iJ:lJ1ff. :lJ.1J.1J. 'Yit'lflfll~ 'titfl'Ufl~V1'\.l. [e:Je:J'U 1'l'U] !'lJlt).:l 1~'iJlfl: http.//www.prc.ac.th. 

co1our04.htm1.2551. 

'I1t)l1tJ "!'lJt.:l. 2533. ~V1tfl1'1fl~~1l'U~~1prWcYI''\.ltl~~!'YIjl!''YI[J.fl~ .:l!'Vl'V'l'1: ~ltJl,rtlll'l~vrWJ'Ul 

'IJ~}j' 'Vl1~'U 'Vl 'U e:J91 bYl '11 fl 'j 'j:lJ1l 'I'i~1J 'j ~ l'Vlffl 'VltJ. 

QI tI QI dQ.l cv 'QJ QJ tI.cs. I "l 
e:J:lJ'j'j91'U bY1bY~'VlR 2532. 'U~~l1i1Wcn'YI'\.ltfll[J. fl~.:lI'Vl'V'l'1: ':1'UtJf11'j'IJ'j'j~'I1'IJ'I1e:Jl'VltJ. 
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o ..:::! <t:::I...:::! cI ..:::! Q,I cI <t::::I.<t:::I. <t:::I. o"Q,I ..:::! ..:::! <t:::I. Q,I d' 
tll'Wl'il 1i'j~1'W'If, 11'ju! 1i'W~U'V'l'mHJ, 11m 1~'j'j\P1'W, men 'ilnI1l1'1ftl1~'Wl, q~ 1i'j~1'W'If, tlfl1'j'ju! 

U~.:J1mfl, 'ilCV111J1f'1 'Yl1L'V'l'IJmJ1.:J1J, 1um U'jI'l~f1(1, 1WJUlJi1 fl.:J;1~, ~1J1~ ~'W'Yl'j'Wnf.:J1J 
q cu q q q q q III 

U(1~:IJ'Wtu ~'W'Yl{11'j~iY'Ylf. 2545. fl1~V1t11V1!!t1~fl1'H~'lJ'lH'Iflltn~V1l'l:Hn 'jlt1.:Jl'W1~t1lttl.:J 
'U u 'lJ 

f11 'j ~~ 'W 1'j ~ 'IJ 'IJ f11 'j ~i1l'llttll m~ m ~ ~ 1£J 11 tl ~1 ~ LJ,j tltlUtu'l11 ~.:J 111~ l(tl:IJ I~tl tll'l ~1 '11 m 'j:IJ
u • 

Gloh, Bo. 1975. Tropical Feeds. Anim. Rome: Prod. and Health Division, FAD of the United 

Nations. 441-445 p. 

Technical Association of the Pulp and Paper Industry. 1996. TAPPI Test Methods 1996-1997. 

Atlanta: TAPPI Press,. 

http://1eaming.chongphran.ac.thlscience_new/file3/13-3.htm1 

http://www.artskru.com/art/newart/webart/colour04.html 

http://www.mcupl.th.edu/main/media/article10.htm1 

http://www.mew6.com/composer/package/package_O.php 

http://www.mew6.com/composer/package/package_2.php 

http://www.mew6.com/composer/package/package_9.php 

http://www.mew6.com/composer/package/package_10.php 

http://www.mew6.com/composer/package/package_ 12.php 

http://www.mew6.com/composer/package/package_13.php 

http://www.mew6.com/composer/package/package_16.php 

http://www.mew6.com/composer/package/package_20.php 

http://www.nrru.ac.thlpreeJeaming/bussarin/unit1_6.html 

www.ku.ac.th. 

www.moc.go.th. 

www.oie.go.thlfaq/paper2540.doc. 

www.orientadecor.com 

www.swu.ac.th/roya1/book3/b3c3t l_l.html. 

www.tistr.or.th. 
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, , 
.., "" 

't1"" 1l,\'t1 22 1:IJ£llt1'W 2551 
, 

A~a\l 'lJflfl'W UJl~ l~ t1'W1:J1UJfll 'iJl':i 6'1 'WflU!~I'Vlfllu h'Vm1 m':i:IJfflff~{I~'Wi'Vltllm"tJflmJ':i:IJ 
q u u 

.. 
'"ff,I'¥iri'l:lJ1~";w 1. ~l':il'1f11':i"tJflmJ':i:IJ ~1'U1'U Q'IJ'IJ 

~1t1~Q'W ~'lf1t1fflff~':il'iJl':i6'IJ£l':i1 ff~fltl':i~~l l1111Ul1f1Hf11':ii.otll~fl'l f11':i~I'1J'Ul 
~ q 

~ ~ 'l"j '" '" o'.J1 "'. d ";!II"l
m~1l1£l'illfl '1 'lJflfltl1l1t1:IJflll 'IJ'IJ 'Vltll'YW'Il'W '11 ~tlm ':i:IJ1l{l~'IJ'j'j ~f1 WCVl Clf'l fI'j '1f11':i1l'lflm1:IJf11':i Hfltl'IJ':i:IJ 

lv1flcilt1'Vlflllfl11:IJ ~llriflri:IJiffl11 n'il'lf:IJ 'If'W flllflflvi1'l1m'l .o'l11ill{ll"l'IJ~ 111 t1f11'l1 'W 11 '1..r~f11':i "tJflfl'IJ':i:IJ '1 'W 
qJ q q q . " , 

i'Wl1 15-17 l"lt')£lfl1f1:IJ 2551 1'WflwW1f1Hf11':ii.otlciJ ~f111:IJ~11~'W~fl'l'1oNi'Vltllml1~fI11:IJr 1l{l~fI11:IJ 

1~t11'1flUJml"l1~~1'W1~'W mh'lt'l ~'1'IJflfl'WUJlm~t1'WI:J1UJfll'ill':i 6'1'WflW~I'Vlfl1 'W h'Vfl11m':i:IJfflff~{~~f111:IJ 
u q u u . " 

1~t11'1flty:lJ1I~'Wi'Vltllm~'1U 

~ , 0' '" 0' 
2. f-l'lf1t1fflffl'l':il'iJl':itl Iffl1{lfl£lW f1'1f11QtlQlt1 

~ q 

0' "" 0' ~ 0'""""
3. fll'iJl':itl :IJ1'W~t1 Uf111'1£lff':i 

0' '" 0'
4. fll'iJl':itl {lfl'IJWl 'iJl~f11'W'U'Vl 

'" "l
'lJflllffll'lfl11:IJ'U 'lJtI fl 

~ , 0' ~ ~ 

(f-l'lf1t1fflff~':il'iJl':i tI'IJ£l':il ff':i fltl':i~m) 
~ q 

l1111Ul1f1Hf11':ii.otlciJ 
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j;,hu'Hum 'i	 1m ,:jf11'j 1,)m~ 'eN f11'j~WJ'Ulf)'j~1I1'1:l 'illfl1'IJfl'tltJ~1tJijmt'IJ'IJ I'VImY1tl,:jl'U'I1\91f1f)'j'jlJciJ 

f1W~t'VIfl1'U 1'Eltifl'l1f)'j'jlJfl'1'il\9l{ lJ'VI'j.'V'l'j~'UfI'j .	 . ..., "" "" 't1	 1'U't1 22 tlJ'I:lltJ'U 2551 . 
A~el\l 'Utltl'U 

• 
tul\91t~ 

u 
tJ'U t';tutll 'ill 'j 61'UflW~'ilfl1iJ\9ItJf)'j'j lJfl'l'il\9l{m'l~f11'j tltlflU'IJ'IJ t1~ 'U1'V1tllf)'jllfltl'IJ 'jlJ 

u 

.c::I .c::I ~ tI 
t'j tJ'U fI W'IJ1I f1W~ 'ilf11lJ \91 tJfl'j 'j lJfl'l'il\91 'j ttCl~ fll'j tltlfltt'IJ 'IJ 

#,:j~~,:jm~1tJ	 1. \9Il'jl,:jf11'jllfltl'IJ'jlJ ~1'U1'U 1 QU'IJ 

2. 'l'IJ\9Itl'IJi''IJf11'jt~'U1'V1tllf)'j ~1'U1'U 1 QU'IJ 

tY7mhtJ'VItlllfl11lJrUnfl~lJ1'il1'11 fl'il'll'lJ'll''U ihtfltl'Vi1'l1Cl1,:j ,),:j'l1111 Cl'V'l'IJ~ 111 tJfl1'11 'U 111..r~f11'jllfltl'IJ'jlJ1'U 
qJ q	 q q 

, "	 , 
1'U11 15-17 'V'lt]'I:lfllfllJ 2551 1'UflWU 1f1Hf11'j1,)tJciJ ~f111lJ ~ltrJ'Ul'i'tl,:j 1oN1'V1tllf)'j11 ~f111lJr UCl~fI11lJ 
d j} :'1 ,.c:::. ~ .c::I C\ cI~ cI GI.J d j}d~
t'll'tJ1'll'ltum'V'l1~1I1'U tlJ'U tltll,:jtJ,:j 'il,:j'Utltl'Utul\91t'j tJ'Ut'll'tu tll'ill'j tJfl,:jf11tu'il'U t'illJtl ~ 'il C)f,:jttJ'U r·mlJfl11lJ 

u	 qu u u cu 

t~tJ1'll'ltu 1'U~1'U f11'j tltlflU'IJ 'IJU'El~f11'j Y-li1\91'IJ'j'j 'ilnwcnmtrJ'U1'V1tllf)'j1'U1m ,:jf11'j1i,:jfl~11 
u	 • 

!lI'	 <I!lI!lI
(Y-l'll'1tJfl'1'il\9l'jl'ill'j tJ'IJ'I:l'jl 'il'jtltJ'j~tll) 
~ . 

'I11'I1Ul1f1Hf11'j1,)tJciJ 
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o odi OJ iI iI.o!I \II ~ OJ OJ,J 

m'Yi'U.~ m 'iHml1J'i'lJ1fl 'i 'Im 'im'i'W~'U.lfl'i~~11Hllfl11JflflU~1U'lJflU 1J1J &'YIU!'Wfl '11'U. 'YiVlf:J fl'i 'i'lJU~~1J 'i'i 'llilwen 
, 

OJ "'"1'U.'Y1 15 - 17 'WqHillfl'lJ 2551 

" , "'" w 'I1fl'llh~'U'lJh'l'll'U.flVl~l'Yifl'i'i'lJ,hVll~ fl Afl'U. fl~'lJ1'1't1'U.1U fl. 'YI1'Yi~1'1 il. ~'W'lJ'i
Q Q Q.
 , "'" 

fl'll'lJ 'YI 1 

, 
OJ "'" 1'U.'Y1 8.30-9.00 9.00-10.30 10.45-12.00 I 13.00-14.30 I 14.45-16.30 

15 'rU'l. 51 '" 'l~'Vl~I1W'W '11 '"fl fll'HHJf1 ItUU ~ 1'W 

'" '" 0''11 ~ fI fl':i ';jll 1t'l~U';j ';j ~flW CVl 

... " " 1'V1tJlm f-lf1.'lJfl':il 1.Y·HW':i~tJl 

eJ. ~~m~'il"r 11.YlJeJl'il 

"I "" 0' 'JI '" "I 1 0'fll';j tl tlfl ItUUIt'l~u ';j~~El!~ ~fl Hffl';j 'Vl ~ u ';j ~ t1'lf'W 

"" 'JI 'JI .,: 0' 'I 
l'Vltllfl':i ~rr.UEl';jl ffHW';j~tI1 It'l~ fl.mfllUH1'W lffllfl 1\1

• u 

16 'Vl.R 51 '" 'l~'Vl~IU£J'W fll';j flflfl ItUU It'l~U ';j ~~El1 mifl~i'W ifl ffl11lfl'lfl 

~ QI ~ QI ~~ Q,I tI 
l'Vl£Jlfl':i fl.'lfl'tlWl \ll~fll'W'W'Vl lm~ fl.fl'lf'lfl rr';j'Vl'W~ 

17 'Vl.fI. 51 '" 'l~'Vl~IU£J'W fll';jflflfllIUUIt'l~U';j~~El;i'1fill I vJfflt1~~ .. . 
~ QI tI ~ tI jJ tI~~ 

l'Vl£Jlfl':i ~rr.lffl1'lflElW fI~fI1\W~lt1 It'l~ fl.m'W~t1 Itflll~Elrr';j• 

11 'lJlU! 'Yi VI mn 10.30 - 10.45 ll'l~ 14.30 - 14.45 ~ni''IJ'l.h~'VI1'UeJll11':iil~ 
Q 

11'l1 12.00 - 13.00 ~ni''IJ'I.h~'VI1'UeJll11':inm~1'U 

..... ..... 
-..I 



0
0

 
..... 
..... 

"'t= 
:l~ t;;:I" 
If" 
If" 
;:J 
~
~

 

~
 

;i 
If" 
If" 
c: 
c:;; 

:l~ 
;f

 
r­"7

 
(0:)

"'l1;:: 
S ~ 

S;; § (0:) 
'l1;;4 

c:::l 

~
~ 
c:::l 

~
~ 
;:J 

~
 

r-t;;:I 
;;ill 
r-G

: 
~
~

 
If" 
c: 
r­;f

 

:l~ If" 
r-c: 
If" 
r-c: 
"7

 
If" 
G

: 
t;i 

If" 
;:J 
(0:) 
c: 
~

 
If" 
r-c: 
G

: 
;f

 
~

 
r­

0C
: 

Q
 
~

 

-cI 
-Irl - ~

 

~
 

"7
 

0
\
1
r
>
~

 

-
;;:) 
r­
~

 
"'1= 
~

 
;;::;l 
(;: 

Q
 

'0
 r.>; 

~
 

-
;;ill 

~
 

a
~

 
H

I 
Ir> 

-Q
 

-;:l 
~

 
H

 
~

 

- ~
-

;;::::l 

2 C ­Q
 

Q
 

Ir>
-

r-C
 

Q

 

Q

 

M
 I 
-Irl ~ - Q

 

'lllf" 
;:J" 
;:: 
(tz 

r;;; 
"7

 
i"

 
(tz 

~
 

r­
~
~

 

(0:) 

c:::l 
r­;f

-
iF'

Irl
 
Irl 

:l~

M

 
;;4 

~
(
t
z
"

;;4 
c:

G
: 

r­
;f

c;:; 
1
l
~

 
M

;;ill
 
r;;;­

'll~ 
.
'
l
l
~

 

;:: 
(tz 

;;4 
r-

~
(
t
z
"

 

t-­
6

: 
c:

-
r­

~
 0

;f
I
 

Irl 
;;4


-
If" 
If" 

"
'
l
l
~	 

c: 
~

:l~ 
r-lei 
6

: 
(0:)" 
;f

 
r­"7

 
"7

 
If" 

t;i 
jp

"
 

~
~

 
If" 

-;::l 
"7

 

~
~ 

a 

'ol'i= 
;
!
 

r-
~~ 

"7
 

(
;
:
>
~

;;::::l
Q

 
2 

Ir> 
Ir> 

- ~
 

Q
 

;;::::l
Q

 
C. 

H
 

Q
I
 

Q

 

~
 

Ir>
Q

 
;;::;l

r-
Ir>

Q
\ 

C
 

Ir> 

~
Z 

cc;:;
::;: 

~
 

~::;: 

Q
 

;
!
 

Q
 

;;:) 

Q
\ 

1/2
I 

~
~

Q
 

~
 

~
 

"7
 

(CO
~

 

..... 
\I") 

.
'
l
l
~

 
(;: 

;::
:l~ 

\I") 

..... 

118 

air> 
a
~

 
'o;;ill 

"7
 

r r 
0

\5
 

'0
;;:) 

~
 

a;! 
r­~

 
Q

 
(;:>

 

H
 

<
r"'" 
Q

 
'
o
l
/
=
l
~ 

~
 

;;;:> 
r­(;E

 
;;;:> 
(
;
E
~

 

'o
;! 

G
" 

;;:)

-
H

 
Ir> 

-;:l 

;;::;l 

E
 

'o
;! 

(;:>
 

G:i!' 
r-

Q
 

(CO 

5 ;;::;l 
r­
~

 

~~ 
air> 
a
~

 

r-G
" 

r­(;: 
"7

 
(;: 

~~ 
Ir> 
r­
~

 

C
 

"7
 

-ac 
Q

 

C
 

~
G
"

 
;
!

~a(CO 

~~ 
Q

 

H
 

'0
(3

 

;;ill 

~Z 
r r-

E
 

~
 

r-
0\1r> 

C
 

H
 
~

 
'0

 r.>; 
;;ill 
a
~

 
H

 

H
 

~
 

r­
0\;;;:> 
~
~

 
Ir> 
;;;:> 

"7
 

Q
 

-(C
O

 

C
 

'0
 r.>; 
;;ill 
a
~

 
H

 
Ir> 

~
 

'
o
~

 

;
!
 

;
!
 

r-C
 
~

 

~
 

Ir> 
Q

 
-;:l 

r­
-;:l 

0\1r> 
H

 
(;:>

 

Ir> 
C

 
r­;;;:> 
~

 
a

r 

H
 
~

 
;;::::l 

2-
~

 

r-Ir> 
;;ill 
~

 

~
 

;;::::l 

2-C
 

r­(
3

 

i?
 

~Z 
C

 
~

 
Q

 
Q

 
Q

 
Q

 
Ir> 
r-C

 

~
 

Ir> 
C

 
r­;;:) 

Q
 

Ir> 
r-C

 

Ir> 
C

 
r­;;:) 

~
 

"" r­
-'" 

~
 

a
r 

li"' 

a
r 

r­~
 

r
­~

 

;::r. 
r
­~

 
~
~

 
;:)

 
r
­(;E

 
;:)

 

(;E
' 

r
­

(;: 

"" (;: 

ali"' 
a
~

 
"';ill 

"" '" '" 

li"' 
? ;;::l 
~li"' 

G
: 

~;:: 

V
l 

'<
t 

~~ 
"" r­(t; 

G
: 

li"' 
r
­~

 
r
­~
 

"'e;! 
..~

 
-i-

;::r. 
;ill 

r­
... ;:)

 
~

 
~~ 

Ii: 
0 

~
~

 

'" r-E
 

a;::r. 
r
­~
 

M
 

-i-
li"' 

? ~~ 
li"' 
G

: 
li 
;:I: 

~
 

~
~

 

~
 

G
: 

~;:: 
r­;:)

 

~
 

a
"
, 

V
l 

'<
t 

0 

0 C! 
M-

;
!
 

;;:)

1/2 
;
!
 

;;:)

1/2 
0 M

 

0 
0 0 N

 
~
~

 
H

 
~

 
~

 
r
-

r
­

"7
 

(CO 
"7

 
(CO 

(t; 

£: 
(t; 

£: 

..... 
..... 

\I") 

(;: 

;:: 
\0

 
..... 

\I") 

(;: 

;:: 
r­..... 

I 



119 

"\It: 

~~ t;lO' 
If">
 
If">
 
;;:J 
aa 

- ~
 
~

 
If">
 
If">
 
~

 
cz 
~~ ;:f 
r­~

 

~
 

.
~
;
:
:

 

S 

s;i 
~

 

- ~
 
~

 
~
~

 
Q:J 

;>\~ 
Q:J 

;>\~ 
;;:J 

rz r-t;l 
;itl 
r-G

: 
aa 
If"> 
~

 
r­;:f 

~~ If"> 
r­~

 
If"> 
r­~

 
~

 
If"> 
G

: 
Ir-' 
~

 
If"> 
;;:J 
~

 
~

 

~
 

If"> 
r­~

 
G

: 
;:f 
:;: 
r-
o
~

 

lI;SO' 
;:: 
('Cj 

t;l 

~
 

C"'" 
('Cj 
:;: 
r­
~
~

 

(Q) 
Q:J 
r­;:f 

..... 
i?

lI'l 
lI'l 

~
~


 
N


 
~

 
~
(
'
C
j
"

 
~

 
~

 
G

: 
r-

;:f
<:; 

\
l
~

 
l"'l

;itl 
r;r 

1
I
~

 
-
1
I
~

;:: 
('Cj 

~
 

r-
~
(
'
C
j
"

 
t"-­

G
: 

~
..... 

r­
~

 0;:f
I
 

lI'l 
~


 
..... 

If"> 
If"> 

.
1
I
~

 
~

 
:;: 
r­

~~ 
IC 
G

: 
~
O
'

 

;:f 
r­~

 
~

 
If"> 

Ir-' 
~

 
;PO' 
aa 
If"> 

-;;::l 
~

 

;>\~ 

a 

0 l"'l 
~

 
..... I 
lI'l 
~

 

~
 

,...; 

f----­

0 l"'l 
~

 
..... I 
o ~ 
l"'l 
..... 

l
-
-
­

o 0 
M.... I 
lI'l 

0 ~ 
.... 0 
l"'l 
0 ..... I 
0 
0 0

\ 

0 ~
 

0'1 
I 

0 l'f'l 
0

0
 

-
1
I
~

 

~~ 

(O
J

(C; 
5 ri 
e
­
~

 
C

 
aif' 
;J: 

~
a
(
C
;

 

"7
' 

(O
J

-(C; 
C

 
'
o
~
t

 
;;iII

a6: 
H

 
V"> 

"'";::l 
aa 
~

 
;:::l
­!: 
C

 
(O

J 
(O

J 
V"> 
e
-

C
 '
o
~

 

;J: 
a 

e
­

a
~

"7
' 

(0
0

"
;:::l 

5 
V"> 
V"> 
;:::l

c 
H

 
(O

J 
(O

J 
~

 
V"> 
e
-

ri 
V">

C
 

V">
ca(C; 

C
 

<;:;;
:;t: 

6
: 

a:;t: 

;J: 
;;:) 

1'l!: H
 
~

 
"7

'
(C; 

...... 
V

'l 

<>:: 
;:: 
l,{) 
...... 

"lC
l" 

~~ 
ali"'
ali: 
e
-

if' 
if' 

a
(O

J 

(O
J 

H
 

~
 

'
o
~

 

;J: 
;J: 
e
-

c 6
: 

e
­(00 

e
­

a ;r 
c 
a
~

 
(O

J 

V"> 
c e
­

;;:) 

~
 

a("" 

"7
'

"'V">.. 
;;:) 
e
­
~

 
"'1= 
s
-"

 
ri 
~

- '
o
~
t

 

;;iII 
a
~

 
H

 
V"> 

"'";::l 
H

 

~
 

;5 
!:-C (O

J 
(O

J 
V"> 
e
-

C
 

~
f 

'o;;iII 
"7

' 
("" 
("" 

"'5 
'0

;;:) 

6
: 

a;J: 
e
­~ 

(O
J 

H
 

~
 

;;:) 
e
­

(;;f 
;;:) 

(;;f" 
e
­
~

 
"7

' 
~

 

'o
a

 
;;iII 
Ca(C; 
("" 
e
-

E
 

~
 

;I: 

V"> 
C

 
e
­

;;:) 

'o;J: 
if' 
;;:)

-
H

 
V"> 

"'";::l 
~

 
a;:: 

V"> 
e
­
~

 
e
­

"'V
"> 
c H

 
6

: 
'
o
~
t

 

;;iII 
a
~

 
H

 
V"> 

"'";::l 
H

 

~
 

;:::l 

!: 
C

 
(O

J 
(O

J 
V"> 
e
-

C
 

~
 

a("" 

":;:: 
;J: 
;J: 
c
­

<;: 
~

 
c
-

r;> 

c
-

a r­<;: 
~1tO 

(0
) 

"lC
l" 

~~ 
ali"'
ali: 
c
-

if' 
if' 

~
(
O
) 

(0
) 

li"' 
<;: 
c
-

o;:) 

:;::
ar> 

;J: 
;;:) 

1'l!: 
;J: 
;;:)

1'l!: 
H

 
H

 
~

 
~

 
"7

'
(C; 

"7
'

(C; 

...... 
V

'l 
...... 
V

'l 

<>:: 
;:: 

<>:: 
;:: 

1
0

 
...... 

l
'
 

...... 

(00
...­(O

J 

ri 
E

 
'o;J: 

(00 

a
' 

e
-

c "7
' 

-ac;:; 
(O

J 

H
 

~
 

e
­

"
';;:) 
H

 
V"> 
;;:) 
(O

J 

"'V
"> 
~

 

e-V"> 
;;iII
;::.. 
~

 
;I: 

V"> 
C

 
e
­

;;:) 

~
 

a("" 

"
7

 
c
­

.r>
 

li"' 
c
­

;:;: 
c
­

(0
) 

;J: 
c
­

:;:: 
aali"' 

--;:l 
;;::J

ali"' 
<;: 

a;;:: 

V
"l 

'<l: 
'<

t 

0 "'! 
'<

t

-
aa 

~
 

V
"l 

'<
t 

ci 

0 M
 

ci 

c
-

ItO 
~

 

;
 ;J:
ar> 
"
7

 
c
-

ItO 
<;: 
li"' 
c
­

;:;: 
c
­

(0
) 

;J: 
c
­

:;:: 
aa 
li"' 

--;:l 
;;::J

ali"' 
<;: 

~;;:: 

0 

- ~
 

M0 

- ~
 

Nc
-

ItO 
~

 



120 

.
 
'" 1'U 'Yl '" 'V'lQIlfl1fl:lJ 2551 

?I "" 'i "" '" ..I '" 'I 'JJ 'JJ "! 11) ..I
f1TH u'U 1'Yltl1f1"i !flHf)l'j'1 'iHlI'HJ-:jf)l'j''V'lI'.lJ'U 1f1"i~~1IJ'il1f1 !lJfH)tJ~1t1:lJfllllJlJ ! 'Yltll'V'lfl-:j1'U 

'JJ 'i ..I '" 'I 'JJ 'JJ "! 11) ..I
'111'11 'U1 !flHf11'j' 1~tIl 'j' fl-:j f)l'j''V'l1'.lJ'U1f1''i~~lIl 111f1 !lJflfltl~1t1:lJfllllJlJ ! 'Yltll'V'lflHU 

'I1l1tlf1"i'j':lJ"I 

d I lrJ3J<Ql 3J 3J	 Y 3J =" ~ QI

1I1:lJ'Y1111'U !~I'lfru'lJ1'V'l1111 ~ff. lJIl'j'l ff'j'fltl'j'~t11 1'U'U1'Yltl1f1"i'l1'lf1ffll'j'f)l'j'u. ~ 

... 1 <Ql	 0' 3J QI ... I 1 tI I Q,I d a
flflf1lllJlJ 1l'l~u'j'~~Ilifl~f1"i1ff1'j''V'l~u'j'~ t1'lf'U 'j'~'I111-:j1'U'Yl 15 - 17 l~fl'U 'V'lQIlfl1fl:lJ 2551 

." . 
'j'1:lJ 3	 1'U ~1'U1'U'~11:lJ-:jl1-:j'l1:lJ~ 18 i'11:lJ-:j 

'JJ 'JJ 
'lJ1'V'l1111	 ( )
 

( )
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'" '" 1'U'Yl 'Vlt]lJfl1f1lJ 2551 

'"	 '" .. 
'I1\P1tlm':ilJll~~U':i':i 'jJf)WCVl• 

'" 111'11 ti'11f1':i '1fll ':i1 ~m~ 'eNfll':i'W'WJ'Ulm~\P11lJ 'jJlf1i U~'eJtJ~1tJiJ''eJllUUI 'Ylm~'eJ'Il'UI'HJ'U 

11\P1tlm':ilJ"I 

dill) 3J.c:::. 3J 3J ct'.d. II i?'.c:::. Q"I

\P11lJ'Yl'Yll'U !\P1I'lftlJ'lJl'VlI'jJl m'jJl':itJf1'IflltlJ'jJ'U ILYlJ'eJ 'jJ IlJ'U1'Yltllm'l1~f1LY\P1':ifll':i 
u u	 ~ 

.... 1 .c:::.	 II 3J Q"I .... I 'l" II I Q"I d ~ 
'eJ'eJf1lIUU 1l~~lJ':i~\P1lJ~\9I~mlLY1':i'Vl\P1lJ':i~ ItJ'lf'U ':i~'I111'11'U'Yl 15 - 17 1\P1'eJ'U 'Vlt]lJfl1f1lJ 2551 

," , 
':i1lJ 3	 i'U ~1'U1'Ui11lJ'I'l1'1'11lJ\P1 18 i11lJ'I 

'JI 'JI 
'lJl'VlI'jJl	 ( ) rJ'U ~i'UI~t1JI1'J'U 1'Yltllm
 

( ) 11JLY11J1':itli'UI~t1JI1'J'U1'Yltllm l~
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.
 
'" '" 1'U'Yl 'Ylf:]IlfllfllJ 2551 

11'" ~ t:l n 'j 'j lJ Ufl ~ lJ 'j 'j lJ•fl'"UJ CVl"
 

,.r1'Hti'11fl'j ~m'j1;ijtl!~fl~m'j~~'U1m~rl1IllJ1ni 'lJ~ mJ~1t1ijflUlJlJ 1'Yltl!~fl~l'U
 

,.r~t:lm'jlJ'1 

d, \l]Y.e::. 'j/ 'JI	 rI ?I ~ QJQ,I 

~llJ'Ylll1'U lrl!']fty'l.J1'Yl!lJ1 ~f1. n1'11flnIlUJ fl~fl1~tI'il1t1 !U'U1'Yltl1m'Hfln~~'j 

• I	 "1 11) • .1 'JI I ",.d "'lC>

m'jflflnUlJlJ Ufl~u'j~rlfJ! fllJ n'iff1t1~~ 'j~'H11~1'U'Yl 15 - 17 !rlfl'U 'Ylf:]IlfllfllJ 2551 
." , 

'j1lJ 3	 1'U ~1'U1'Ui1 iJJ~;1~l1lJrl 18 i11lJ~ 

'JI 'JI 
'U1'Yl!lJ1	 ( ) v'U~ f lH~ty!tJ'U1'Yl tl1m
 

( ) 1~ff1lJ1'jt:lflJ!~t:lJI~'U1'Yl tl1m 1~
 
u 
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... '" 
1'U'Yl 'YHl1J.fl1fHJ 2551 

...	 ... " 
'H19lf:lm ':i lJU"'~U':i':i ~fltuCV1• 

Q,I 9J c:r "::::'Q,I ~ Q,I 1 'j) 'j) ~ "l ~'" 'H 1'H'U1 tflHf1l ':i 1~tIl H)~f11':i'VWll'Ulm~19I11J ~lfl UfHltI19I1t1lJtlUUU I'Yltll'VW~l'UlltJ'U 

'I1191f:lm':ilJ"I 

19I1lJ~'111'U '~I~qj.,r1'VU ~1 tl11l1':i VUlUI9IV lln11~l1fY~ 1~'U 1'Yltllm'H1:1fl'i~I9I':if11':i .
 
tltlflUUU ll"'~lh~~1Jil1'llJlvhntlt~ ':i~W;h~1'UYi 15 - 17 l$itl'U 'YHl1J.fl1fllJ 2551 ':i1lJ 3 1'U 

~1'U1'U411lJ~~~'HlJl9I 18 411lJ~ 

31 31 
'\J1'VU~l	 ( ) ti'U~fUI~qjl~'U 1'Yltl1m
 

( ) 'lit'1'lUl':if:lfUI~qjl~'U1'Yltl1m'~
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. 
., '" 
TU'Vl 'Vltlll fllrUJ 2551 

.,	 ., " 
'11 \PI t'l m	 )lJl!~ ~ 'IJ)11l f1 Wcy]• 

lltJ'U '" '111'11 U'11fI) ~f)l)i~tJl~el~f1W~~'WJ'U1m~\PI111\I1f11'IJ~mJ~ 1tJijell! 'IJ'IJ''VltJl~ el~l'U 

'I1\P1t'lm)lJ"1 

~ I lrJ~~ gI gI clQ.J rI ~I o!::ll Q.J 

\PI1lJ'Vl'Vl1'U l\PIt'lfty'l.ll'Vlt\ll m\ll)tJ~f1'l.1W1 \I1\P1f)l'U'U'Vl tU'U1'VltJ1m'l1~f1".!\PI) 

"	 . 
f)l)elelf1lI'IJ'IJ l!~~lh~~lIif1ciel~il'UimnlJlf1M )~'I11nl'UVi 15 - 17 t$iel'U 'Vlqllfllf1lJ 2551 

." , 
)1lJ 3	 1'U ~1'U1'Ui1 llJ~l1~'I1lJ\PI 18 i1IlJ~ 

'J/ 'J/
'l.I1'Vl11l1	 ( ) ~'U~f'IJl~tyl~'Ui'VltJ1m
 

( ) '~~llJ1)t'lf'IJl~ty~'U i'VltJ1m'~
 

".,	 " 
(m\ll)tJ~f1'l.1W1 \I1\P1f)l'U'U'Vl) 
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." '" 
1'U'Vl 'WqEJfl1fUJ 2551 

I'j '" l'J'U '111'11 ul1 fI 'j ~m'j1~tJl~tl~m'j'WWJ'Ulf1'j~~lEJ'Inn 'Iu6mJ~1l'JijtlllUU I 'Vll'JIi4tl~l'U 

'1191 t:I f1'j HJ cIJ 

.d I "l 'j)..::. ~ eJJ rlev"::'Q rI ~I Q 

911:IJ'Vl'111'U 1~1'IHll'IJ1'W1 'l1 tll'll'j l'Jtl'b''b'l fT"j'W'U 'fj Iu'U 1'Vll'Jlf1'j 'I1~mY91'jm'j 

" 
u	 . ." 

tltlnllUU ll(;1~lh~~EJinritl~~'Uimn:IJm(;1tl'j~'I11nl'UVi 15 - 17 l~tl'U 'WqEJfl1f1:IJ 2551 

." . 
'j1:IJ 3	 1'U ~1'U1'Ui11:IJ~11~'I1:IJ~ 18 i11m 

'JI 'JI 
'lJl'WI'll	 ( ) fl'U ~ l'Ul~t1JliI 'U1'Vll'Jlf1'j
 

( ) l~ ffl:1J1'jt:l1'ul~wil'U 1'Vll'Jlf1'j l~
 
u 

dI '" ..t 1- 1 
'l~I'j l'J1J:lJll'VW u'j~'Vl'jlU 
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QJ G)V Sl4 \11.4 IV ve1fl~ ~fl1 ~l~fJ fl1~'Y'l~'U 1fl~ ~Y1nHnfll'lJ tltlfJYllfJ1J~Ul'lJ'lJ l'YIm'Y'l tl~l'U'YiYltlfln1J Ut1~'lJ ~~'ilflWcn
 

(~m.h~mwmJ'U~'U 'l.h~.uiiJ 2551)
 

flw~I'YIfll'U1t1~fl'Yifln1Jf1UJYI{ 1J'Yill'Y1m~m'YIfll'Ult1~~ l'lt1J~flt1'Y'l~~'Ufl~
 

QJ _I ""=' dQJ QJ t! 1 II
'Yi t1fl \lYl ~ tl'lJ ~ 1J fl1 ~ tl tl flIm 'UUt1~lJ~ ~ Y1'll§'Yi Y1tlfl ~ ~1JU t1~'lJ ~ ~ 'il fI wcnm flfl~ ~ Y11'll 'lJ tl tlfJ 

, 
OJ q 

l'U'YI 15 -17 'Y'l~'llfllfl1J 2551
 

W ,"tl~tJ~~'I.(1Jh~~l'Uf,lYliJl'Yifln1J~lYllt1 nl6'U flQUr~'U'UlfJ tl. 'Yil'Yit11~ '\l. t1'Y'l'lJ~
 

..l 
1. 'IH) 'W1t1/'W1'l/'W1'l1:111/tlfI' 'Wl:lJ1:1fJCl . 

2. tl1~ tJ tl1~'V'l . 

d 0 1 ..
3. 1:1tl1'W'Vl'Vl1'l1'W 'Vl1f1''V'l'Vl .. 

4. ~tlV~1:11:lJ11tl~f!~tll#l... 
3J d 

'U1'WlCl'U'Vl CJl'tltJ tl'W'W . 

1911'UCl / U'U1'l ~lUltl / l'U\9l . 

... ... ... 11).1 do .. 

'iI'l'H1f! 1'111:1 ~u11lrutl . 

1'Vl 1ft'V'l'tl 1'Vl 11:111 . 

5. 'Hi.lf1j1'W f111 1:1Um 0 ff1t'W1U\9l1U1~ ~1\911U1:;'I11'11'W 0 ff11lJ1U\9l 1U1:; ~ 11'i'1'li'111'11f111 

o ~'W "1 (1U1f!1:;1J) . 

~ 3J QI 

Cl'l'l1tl I':;!1:1:lJfl1 

( ) 
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OJ ~l 
'tH1mWI~ml~fl~~'U1'\.!fll~Hm)'lJ~'lJ... 

~v 4 u Gl 11 11 4 \II cSt QJ QJ t!1f'1j '1fl1~1'iI[J 1''HI'l fl1 ':'i'W~'Wlm~V11'l:l'il1fll1.1t:lt:l[JVl1[J'lJt:l1l1.l1.l 1't1m'Wt:l'll'W'YlVltlm~'lJIli.1~1J'i~ ~.flW'YI 

o Q.I !J!Jv 
(tfl'Yl ~l.Ifj lOU 1~1.1 fl1 ~ t:l1J ~'lJ) 

******************** 

111.1m.h~ 1ij '\.! au,uiJ 'W 2 VI t:l 'W flf)
 

~fl'l..l~ 1 fl111J~~llt'l..ll~tJ1nll'l1i:lmY~'j UCl~m~'I.n'W nl'iNnfl'lJ'j 1J
.. 

. . 
Q ~ d Q <V <V ~I 

Vlf)'W't1 1 fl11'lJflVll'Yl'Wlfl[J1fl1.l'Yli.1fl\lVl~Ui.1~flj~'U1'Wfl1~Hflf)1.I~'lJ 

.. 
~ 0 

fll;mN : lih ~Vi 'ill'j ru l'jltJ~~I~tJ~'Ufl.:J.rifli'llm1J'hyh'l..l nml1J~~llt 'l..l mJ'l 'l..l 'j~~ll'l~ UCl1111 

Iflrfl.:J'I11J1tJ ./ Cl.:J't'l..lifl.:J~~Hnllfll11J~mlt'l..l'Ufl.:J'Yh'l..l 
Q,I -=a d I do Q,I Q,I;f

1~tJ'j~~llfll1Uf1~!'I1'l..lUll.:JI1J'l..l 5 'j~~1l~.:J'l..l 

~ 

5 li1JltJfI.:J 

~ 

4 111J1tJfI.:J !'111J1 ~ ff 1J1J1 n 

~ 

3 '111J1 tJ f1.:J !'I11J1~ff1JU1'l..l nm.:J 

~ 

2 '111J1 tJ f1.:J 

~ 

'111J1 tJ f1.:J 

!II 0 

'Uf)f11t11'lJ 
5 4 13 2 

!J v _I t! Q.I 

V11'W1V1QU~~tf'lfl'Uf)'1'Yli.1fl~VI~ 

~ '" ~ ~ ~ 
1 fffl~f1 Clfl.:J nllfll11J ~ fl.:J nl 'j 'Ufl.:J ~1'U lflll 'j 1J.. 

~ '" ~ 
2 fffl~flClfl.:Jnllfll11J~fl.:Jnl'j'Ufl.:J~1J~'l..l 

q 
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o "" ""3 'ill'W 1'WI1"TVnJU'j"lJfl1f1'Vltj'l:lt) 

4 ~1'W1'Wl1m~UU'j"lJfl1f11JfiiT~ 
o "" ~ 5 'ill'W1'Wl1m'VlUU'j"lJ\,mUfll'mfl~91'j" . 

.. 
SJ "I .., 

VIllA'lA fl'Yi 1~11~'U fl'l'Yi ~ fl ~ V11 

6 ffU~f1~tJ,lflU191fltl'j"~ff 'lr1'~JU'I'Vli:lflm'l'j". ~ 

7 I~ fJ 'I ~ 1~U, r1I1'VllJ 1~ fflJ """..""""""""""""""".." "......
 .
 ".",,,,,,,,,,
 "
 ,..", ..
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?I 'JJd QI.21QI QI QI
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~ . 

~ ~ 0 ~"l.1 ~ "" d 0 '''l :iI 
9 m'IJ1UU'j" lJ ffllJ 1'j" fl 'W 1fI1 1m !lJ 'W ~ 'W1U1 'IfVi '1'1 'I'll UfJ !~ """"".."",,,. """"""""" "" ".." " " """.. "" """" 

~ ~ ~ 

" 10 f111lJmlJl~fflJ'lJU'Hi1tJ'H11~H.J'j"1lJ 
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1~ V1tJfllUlfl V1''YilA
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'UflflltlUI 
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V11lAlnmm 

1 ~1'W1'\.J1'VlfJlm 
~ oId.e:l f ..::I 

2 1'VlfJlfl'j"lJfll'j"191'j" fJlJf11'j" f)u'j"lJum'l~ """...."..""""""""..," .."..""..""""",,"... 

'jJ.Q dwtl QI 

3 f111lJ 'j" 'IJ U'I1'Vl mfl 'j" Ifl fJ1fl U I'WU'Vll ffl'j" ~'IJ U'I 'Vl"fl ffl'1 'j" "..""""""""..,......."""".....
 """""",,,.,, ",.."""..",,,,,,,,,,, 
~ ~ 

G) I 9J.Q
5 fI1 llJ ffllJ 1'j" fl ! 'W f11 'j" mfJl'l U~ f111lJ 'j" 'IJ U'I1'Vlmm " ".."""" " "..""" """"",,, """""",,,,, """".'"." "" 

3J QI G) "0 ... l..:i 

~ 

O.Q
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8 fJW.f)WI't/tl.:.llf(~'tJn 

"" .1 0' "j 1'JJ d1'JJ1 ~I .1"'''''''9 ml:IJl'VltJ.:.I'Vltl't/tl.:.l~umru ll(l~lmtl.:.l 'If 'VI 'If 'Wfil':iHnu~'IJI'l...................
 

"".1 '" '" . 1 0' "j 1'JJ d1 'JJ110 ml:IJ:lJu':i~f('VI'lim'Vl't/tNtlumWll(l~lfl':itl.:.l'If 'VI 'If 'Wfil':i• 
'tJn tlB11m 

11 "" fl11:IJ1'Vll'J.:.I'Vltl't/tl.:.lltln't'l'1':i 

12 't/'Wll'l't/tl.:.lM'tl.:.l'tJntl'IJ':i:IJ 

Q,I	 'JI ... Ie:t. Q.le:t. Q,I oI=::t,

13 fil':i 'ill'l '11 tl.:.lu~'IJl'lfil':i l'f1 :IJ1~f(:lJmJn'ilm':i :IJ 

I	 Q,I , c:lo Q,I tI1
14 ml:IJ'Wlf('W 'illl(l~l'f1:1J1~f(:IJ't/tl.:.l1'l1tlm.:.lVl(lI'l.f)WCV1 

o'" 1'JJ	 "" 015	 1'V1tJlm 'lfl1mI'lHl'll:IJl'll':il.:.1'V1fil'l1'W1'l 

'" 'JJ....I 0' ... 1'JJ 'JJ 'JJ16 1 'VI mmII'il.:.l11'l tI u ':i ~f( ;j fl't/ tl.:.l '11 (l nf(1'l ':i '11 VII't/ltl'IJ':i:IJ 'VI ':i 1'IJ. ~ ~ 

I 

ntl'Wnl':itl'IJ':i:IJ 

... 'JJ "" 
.

0 i 'JJ1 ...17 'ill'lfil':itl'IJ':i:IJfl':i'IJtI1'Wm:IJ'VIfil'l1'W1'l 1 'W'I1(ln~I'l':i 

. 

. 

. 

. 

.. 

. 

. 
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. 

.. 

.:.Il'Wf(~l.:.1tl1;'Vli~~1tJil1ltl.:.l . 

19	 m ~'IJ1'W fil':i'tJntl'IJ':i:IJri.:.l1 f(~:IJ 1M'~1~ltl'IJ':i:IJijl'ill'lfl~~~~tl 
~ 

c:lo	 d 0 oC::l. Q,I tI 1 'JJ 
1'lfl'lf'Vl fil':i'VI1V1(lI'l.f)WCV1'illnm~1'l1'l:1 'IJtltltJ .. 
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1fl'j.:] fll'j1.u£.l 

OJ v V <!l \II di OJ OJ <!
fll'j'V'l~'W 1fl'j~VlnH) 1fl1 Uf) f)£.lVl1£.llJ f) HUU &rim 'V'If).:] 1'W M~ tl fl'j'jlJHtl~U'j'j'llilWcn 

(-:l1Jlh~lJ1W lh~'iliiJ-:l1J1.h~lJ1W 2551) 

d ~ d 
fJl'ill'HJ ~fl"Wl 'illVlfllUlft1 

~j1JNVI'lHl1Jlfl'i-:lfll'i
 

flW~l'flfl1 'U1~~fl'Yif1'i'ilJfllffVl4 lJ'Yi11'tltllKm'tlfl1'Ul~~'il'l1lJ-:lfl~l1'i~t!fl'i
 
~ ~ ~ 

168 O'U'Uf!'ifl[J1itll U'll1-:l1'l1'il1t1l1Jl~ I'll VI V1ff VI f1'i-:l1'fl11 cIJ 
" " " 

1'Vl'JftVlll (662)2810545 ,(662)2819231-41'Vl'J'ffl'J (662)2824490 

http://www.hec.nnutp.ac.th 
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lf1Hf11'j1~tJ 

l1~fH"\9l'j~fltlUnJ.. 

f11'j tl tlfl UU U U'l~ U'j ~~ lJ rtfl ~ tl 'l... 
""" 

iJ 
l1'Wl 

135 

140 

" 
~ 'U i'mnll lfl'l tl 

142 

147 

• 1 iJ "'.1 'i " f11'j tltlfl UU U U'l~ u 'j ~\9llJ! \9l~ m 1'i:YW}'j\9lu'j ~ ~tJ'I1'U 162 

f11'j tltlflUUUU 'l~u'j~~lJrtlfill1't'l 'i:YltJ!'l 172 
... q 



n?SW6lJU?ns::6JT1-ffJ?n lVEJEJ'UriJujJEJUVVI'flU . ~ 

lWEJIj7u'Jf6Jt:JnSs:JJUfJ::VSSvJ-rru.77 135, 

Development of thai hand made paper from sugar cane leaves 

for handicraft and package 

~I <I ~ ~ 

Ji-l'lf1tJfI'l'ffm1m'HJ1J'l:J1'1 'ff1'tltJ1'~m.. . 
d'd tI 

m1l11'tJfl'lf11ty1J'W !'fflJtl111 

<I~ <I 
m1Jl1tJ(lf)'\IW1 1J11Plf11'W'W'Vl 

. 
, .et, QJ OJ 

'HUltJ.:l1U'tlt1'.:lft" 

flW~!'Vlfll 'W l(lfjfl'l1m 1'lIf1'l'ff1Pl1 U(l~flW~'ffm1JlPltJm1'lIf1'l'ff1Pl1u(l~f111'tltlf)U1J1J 

1I'l111'Vlm~m'Vlf\ 1'W l(lfj1'l'lfll~fl(l'V'l1'~'Wfl1' 

tllunhfl'w Htl~~)J1'llfHifw'H1~n1fll11.ntJ 
v v 

Ji-l(l 1J1f)f111'vr~'W l'VlN!fI''jtJi fill'IJtl~1 'VltJi'W tl~IPl~H1'WlJ1 VI "Ii,r!fl''j'l:Jifimfi~f11'j'IJtJ1tJIP11tl~N 

~tH dtl~ lI'Wij Ji-l(l VI 1i,r'j 1tJ 1~l'ltlfl'W ~tli!'lJtl~lh~'lf1m 1 'Vlm~lI~'W 1 'WV'm 1fi'11m~ 1~~ ~~Ji-l(lm~'Vl1J 

~~f)rl11 1~ff ~Ji-l(l 1,rtllPl'ff1'l1mll1m~~ 1'l:J'lJmtJIP11tl~1~'j1~!~1 !dtl~ mf)m111~tl~ f11Hl1tJ1'Wlh~!'Vlfl"~• 
!~1I~'U tl~l~~tHdtl~ l~tJij f11'jt:l1!llhllPltJ~1JV''W '~un !~tlm~~1'l:JU(l~Ji-l~lPlllWCl1111f)~lnh~!'Vlfl' ij1qJ(lfh 

, " 
f11'jth,r11'W'lb~i!2534-2543 !'W1I~'W1I1f) 3,872.8 ~1'U1J1'Vl 1'Wi! 2534 !~'W 10,912.1 ~1'W1J1'Vl 1'Ui] 2543 

I I!V' 

i 'U'lb~ 10 i!liH1'W1I 11h~!'Vlfl" 'VllJ'ff111 l'jtlff~tltlm~tlm~~l'l:J1tJff'Wi!(l~U1Jvr'U1J1'VlU~!~tlm~~l'l:J1tJm1iJ~ 

~tl~th,r1111f)~l~l.h~!'Vlfl' ~ ~~tl\l ff~!'ff~1If11'jJi-l~IPl~'lf!fI''j'l:J;lfi1J'l1mtJ'lfu~!'If'W tJfl1~1J1P1 'ff 'ff'W m~i)'U WHfl.. .. 
mdl'W!'Vl'V'll 'ff~!~l!limJ U(l~'N !~'W~'U (iJ1'W111 U(l~flW~, 2545) mf)~f)rl11lJ11~'U!'~tJ~f11'jJi-l~lPlm~~1'l:J 

I I:JI!V I
'1 ~ QI QJ .c::! QI d.e:, 'jJ.o::!I .o::!! Q,I I ~""i j}
!'U 'Q1Pl 'ff1'l1 m 'j 11 'Vl 'If!fl 'j tl~ 11 m 'Vl\l 'j ~1J1J 'U tlf) 111 f)'U tJ~lI f11'j Ji-l(l1Pl m ~~ 1'l:J~ 1tJlI tlU(l~!fl'jtl ~ 11m UIPl !1J'U f11 l' 

Ji-l~lPlm~~1'l:J 1I1m~tl itJm1!~tl i ~1 'W~ l'WMlPltlm 'jll 1J'j'jll11WCl1 U(l~~l'U~lIvr1J1~'lfU~ l~ml!'V'll~f11'jJi-l~1Pl• 
" m~~nl'ff1ijlPlm~ff~tltlf)'lJmtJlP1rJtl~1~'j1~!~1lJ1f) 'lf1~i! 2532 - 2541 IP1~UlPltl 2532 - 2538 ij1J~1I1Wf11'j 

" I " 

Ji-l~lPlli hh!IPlf)~Ni1'U 'j111m ~tJi!n~ 7,500 fihf)i'll IPltllJ1i'Ui! 2539 1J~lJ1Wf11'jJi-l~1Pl!~1I'ff~~'W 150,000.. 
.c:::.")' ~I ~ d '.c::! ~ ... I C\"l' QJ QIQ,I 

f) !(lmll U(l~lJ 2540 - 2543 9f~1If11'jfl1~111J~1IJi-l(lJi-l(llPllJ'j~lJ1W200,000 f) !(lmll ('WtJ'W1 U(l~flW~, 

" 
2542) f11'j Ji-l~lPlm~~1'l:J'ff1~ 1'U l'Wij~tl~ i ~!1J~tlf)'ff1!~'W ~ 1'W 1'U1l 1f) 1J1I1I1J''W 'ff111 l'jtlJi-l~1Pl '~1 'U1J'j~!'Vlfl'• 
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n7SW6JJU7nS:;6J7'l1iJ7nl'lJofJV6JJvj'jouvVI:nv. 
I.Wo(j7U'JfGlf:JnsSJJU5J:;vssiJJfru 77 

~ 

136, 

'" 'JI 0 'JI .1 'JI
1i':i'HJ'lfl\P1 HW~~ 30 U~~Ul1'\Jl'iJltlf11':iu~tlHW~~ 20 (ff'lfl':il1J U~~flW~, 2542)

OJ 

llfu 1~11f11':if-li1\P1m~\PI11:J1~'V'HiU'llUl1\P1tlm':i1J tJ':i':i'iJJ1Wct1 ll~~'llUVl1J~ ijl'Vf11m~tJ l\P1fltl•
" . 

mm1'l\PIm\PI t U U':i~I'YIffll~~fil'lU':i~I'YIff llfiilruln~hl'i'ru A'V f11':i'\J1\P11\P1tl~tJfi 'iJ~Ulm'YI\PI11 'YIuluii'VtlU'Vffl 
u u • 

~'lijtlri1Jltl1:J\PI':im~ijfl111J~\PIm ItYU trJ'iJltlVJ'lf'lfi1\P1~U ~ijmjmtli u~'V'l~Umf-li1\P11~Ul~mm~l111~U"1• I OJ 

m~\PI11:J'V~'HmrJ'lfi1\P1 l'l1U m~\PI11:JirtJU~':i\PI m~\PI11:J'lflU~'VrJ m~\PI11:J'H1i'VU m~\PI11:JvJl'l,r11 m~\PI11:J 

ff'VrJ\PI11 ll~~gU"l f11':i~'iJ~ ~'iJl':iW 111 'iJ~U1VJ'lf'V~ I ':im'YI\PIll'YIU ~11~U~'V'lVl'ill':iW lml1Jl~U I UI~'YI1'l 
.tQr, QJ.tQr,.ek tiJ l::I .... 1.tQr, 3J 

lff':i1:J i tl 'illl~~ l\P1t;! \PItJC)$'l 'il ~\PI 'V'l1J u':imwm tl'Vl 'V\PIlrJ 

~'VrJ I~UVJ'lflff':i1:J:;f1'ilfltl'lfi1\P1'HiJ'l~i1rJ1JU~tltiUl~u~lU1Umtl l'l1U tUtll'Vll~U~tl 2544 - 2545 
~ OJ OJ 

" U':i~mW 6,320,000 Ii (fflUf1'lltJlff':i1:Jif1'ilf11':iltl1:J\PI':i, 2547) llfiijtlUHU':i~lrJ'lfUllfiih~Ul'yhUUffluitJ 

" .
~'VrJ'il~uri'VrJil'l HiuI i'H~'Vlf-llI11mmVJ'V iM~lrJfi'Vf11':i~\PI~U~'VrJ'H~'V~lrJfi'Vf11':i Itl 'Vl':ilU~U f11':ilf-ll ttJ 

9J Q.I I .c:!C1I rI tq tq rli t .c:! I ~ 9J ~ I 9J 
'V'VrJ\PI'ltlml'il~1Jf11C)$m':itJ'Vu !\PI f)'Vtl !C)$\PI U'lfUtJ':i':i mf11ff 1l~~1J f-l~m~'YItJ\PI'Vff'l1l1\P1 ~'V1JllJU 'VrJl'lmtl m 

mtll':ilUl t tJ~'Vmm~rJ'V\PI~'VrJm f-li1\P11~Ul~'V 1l~~l11m~\PI11:J1~'VUl I U.yr~Ul1~U f-li1\P1J1W ct111\P1tlm':i1Jll~~ 

tJ ':i':i'iJ J1W ct1 'il~'l11rJ ff~1'l1J ~fi 11~1J t MntJ 1\P1tl~tJ~'ltlril1 ll~~ U':i~'H~\PII~U filc5'V1\P1tl.~1JlU ii'VtlU 'V ffl 'ill tl 
• OJ • 

'U0'lU'U\P1'U0,:jlf1~,:jfl1·i1~f.J 

'" '" '" d ~I i 'JI 'JI 'JI 'I 'JI 'JI .. d '" ", ..d
'il\PI'H11\P1t;!\PItJ'YIIUU tJ'Vf)rJ ll~~rJ'V\PI'V'VrJ 'Hlfff111~f11':i\PI1J !tJ'V'VrJ\PIlrJffU !C)$I\PIrJ1J !~\PI':i'Vtl !C)$\PI'YI 

'JI 'JI d . .1 ..\ 'JI '" .. .1" ", ..d 0 I 

fll11Jl'\J1J'\JU'YImm~ff1J mfff111~f11':iT'\'VtlW'V\PIlrJffl':i !~ !\PI':iI'iJUlu'V':i'V'Vtl !C)$\PI'YIm1Jl~ff1J 'YI111f-lUm:;:\PI11:J 

~lrJiimltJtJ l'YIrJ l\P1tJf11':if-lff1Jl~'V imfull~:;:Hffl':i wet strength 1~'V t MI~m:;:\PI11:J~ijfJW ff1J1J~'YI1'lfJffmY~ 

mm:;: ff1Jfi'VtlUl11 f-li1\P1J1W ct111\PI tlm':i 1J ll~:;:tJ':i':i 'ilJ1Wct11\P1 flW ff1J1J~'YI1'lfJ ffmy'\J 'V'lm:;:\PI11:J~ I ~ ll~:;:th 
dll] 9J 0 ~ d' QJ ~i 9J ~ d 9JQJ QJ 

m~\PI11:J 'YI !\PI'YI \PI~ 'V'l 'YIl f-l~\PIflW 1'l11 \PItlm ':i1Jll~:;: tJ':i':i 'iJ flW 1'l 'HllJ U 'YI \PI'V'l f11':i '\J'V'l\PI m\PI• 
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137 
~ 

'j/ ,.j 
~1JWtl 

I 
0 I 

'VllW..j'um~~llJ 

I 

"''''' "" 'Vl ~ ~H)1Jf1W, '1:Y1J1J ~'Vll~tGjf~f)J;l• 

.. ""d II"'! 1 
Nt1V1.f1Wenfl1~VI1'l:lVll£l'IJBtt'lJ'lJ 'fl£l 

d"" "" ~lU'lJ11'i.).fIWenH\.A't'i~tlfln'IJ 

V1rji!il<t 

'til ~ 1 ~ f11l1J ~ ~ 'rH) 'I ~ 

, 11~"\1tl l£l'flBVlt'flfl U t1£l\1'flQ'lJt 1't'i'IJ1£l 

... 

-
11Jf)tl1J~1J 

I 

th~tihJNJ;lf)1~llf)tl1J~1J 

"" 0
;)V1'fl111£l~lU 



177SW(iJJU7I7S::6J711v7I7lVof>vrimjjouvv[nv. 
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~ 

138• 

~	 ~ ~ 

oUU~ 1 'Vl~Hltl.:l~~\Plm~l'll'l:Hl1ilLUfl'tltJ II~~'Vll'lfftlUfJWfflJ'lr91'Vll.:lt~.:lil~ ~.,j'U\Pltl'Uil1'j~~\Pl~.:lt1 

1.	 1\Pltl~uH'Lufl'mJ'Il'Ull'ltl11 3-5 tC}f'U91tlJl'l'j ~1'U1'U 70%• 
~ 

~fflJtlmJmn 30% U'li'Ul 1 ~'U 

~ 

2.	 ~lJt{1t1ffl'j~~~ltllC}ft~t1lJlg\Pl'jtlillC}f,} 30% 'Iltl.:l'Ul'HUilLUfl'tltlU,r.:l 

1'U'H~tl~m~U1Jttll'l tlW'Hil1J 100°C t1~1 5 i11m.	 '" 

~ '" 91 '" 1 '" 91 ° '191011)' 913.	 ~Nffl'jtfllJtltlil !l'ltl~1'l1'l1t1'Ulff~tlll'l !'H'Ul !'H~m'U~1'll11Ul.:l 

UlJiliMftllJi~tvJ\Pl 0.05% lC}ft~t1lJhl'l'jtlillC}f,} 1.5% 

tlW'Hil1J 100°C t1m 2 i11lJ.:l .	 '" 
° 11) _ 1 ...t 91 ...t '" ...t

'Ul !um~1l1mtltlI'l1mfl'jtl.:l\Plm~1l1tlWtl 

~.	 '" 
•	 o.,,<!l 191 91 '10

U-ramm PN-S 0.05% 'Iltl.:l'Ul'H'UilWtl1l1il Utltltlll'H.:l~.:l !'U'Ul 

° 1I)_1.J 191 91 <!l 91	 1 '191_1 ' 
6.	 'Ul !U~.:l mt'H.:ltfl~tlUI'l1t1ffl'j~~~ltl~.:l'l.Jil !I'ltl !'lHtUH~lJffl'j 

tfI ~tlU ffl'j ~ ~ ~ltl ~.:l'l.Jil'Vl11J'Um ~I'll'l:l 1,r~1~IH'U 



n7SW61JU 7n S:::61 7'l1fJ7n l'}jEJfyV6IJVjJEJll 'J)'J)lrw 
, .. 

tWEJIJ7u'Jf6JDnSS:lJll5J:::'J)SSiJ.nru77 139, 

, " " C\ ... """" , , _'iUNUfl1~ t1U.l'mlYllflft &U &'tm't'i~ 8f.l 't1 ft l~ "HU.l\lm~'lUU1't'i1J ltl 

Irlfli'W ~~ 1fl'j ~fl1'HJ~ih r'Hlfl1'ji~fl1tlcilfl'Vlfl~dflrilJll11'H:lJ1fl lvlfl t M' H~ l~i'1Jfl1'jcilfl'Vl fl~ih 1tl 
q e:u q e:u 

" tl'j~flfl1Jfl1~'W 1~~~i1 

1. ~~1l~~~~HH1'W i'W~l~!l'WUfl'l.h~~hji ~1'Wi'VlfJ1fl'1~1'J1ml~I'Vlfll 'W h~Il'l1~'lfl~ 

2. IHflll'W'i ~H'1~l'W~l'W 1~1J lCJ$~ 'H1fl i 'W'j'U'lJfl~1J'VlmllJi~fl 
'" 

3. cilfl'Vlfl~I'Vlfll'Wh~hjtl1J 1J111'Vl~tl'j~flfl1Jfl1'j Iflfl'lf'W~~'Wi\J 11(l~lfllll'J'jm~~H~l'Jm~~lll 

~lfl{jfl i'W 1'lJ I'J ~~'H 1~'W fl 'j'j l'1fiY:lJ111(l~~~'H 1~ (l'W 1,(1 
" " 11~ i1 mu~ Hi ~fl1~i'1Jfll1lJ 'illJ{jflln'W fl~l~~ 'illflflri lJl~ 'lJ'U lfl t 'Wfl1'j ~ ~ ~fltl 'j ~ ~1'W ~1'U tl1J HI.,rli'1J

'" . '" 
fl1'j fl1J'jlJ 'jllJ~~ i M'i"*~m'W ~h,J fl1'j~flfl1J'jlJ mU~Hi~fl~~'lJfl'lJfl1Jflw~t M'fll1lJfl'Wlfl'jl~..1lJl w 1flfl1~tf'" . . 



n7SW6lJU7ns::6JTYiJlnlVEJfJV6JJV:llEJUVVlrw 
•	 d 

LmEJIj7u'Jf6lfJnSSjjU@::vsSvJfru7J 140, 

Q.J _I	 rt Q.J

2.	 1V1iJ'U1~tr~f1'U8~,"t1fl\lVl1 

dt 'I ~~ ~ ... ~I "'~... ~... 'I ~ 0 ...

1. I'YHI I '11 ~l 'til 'j1Jf)l'j fifH)tJ 'nJ 1~'YH"IJ'W1m1mII {l~'YIfl'l:J~ I'U~ 1'U f)l'j'YI1'11'U 'I1~tlm'j1J 'iJ1fl 
~	 ~ 

m~~l'l:JitJ~tJtJ 

dt 'I ~~ ~... ~I 0 ~.d"'~"',I'I~i _I '" '" dt .d
2. I'VW 1'I1~1'\l1'jtJf)l'jfiflDtJ'j1Jff11Jl'Hl'W1f111m'YI t~ tu 1'If 'Uf)l'ju'j~fltJtJm'lf'Wlff'j1JI'VH)l'W1J 

~	 ~ 

3. lV1iJtJ1~tr~t>l'.,y1'tJ 
dti~~~'" ~I '" ~~ '" 'I ~ 

3.1 l'WtJ 'I1fjl'\lntJf)l'jfitltJtJ'j1J1Jm11J~~1'Uf)l'j~{l~m::::~1'l:J'iJ1flltJtJtJtJ 

a GI iJiI gJ QI ~I .d 9J .d cv 9J	 ~ QI tI Q,I tI 
3.2 l'WtJ I'll ~1'\l1'jtJf)l'jfitltJtJ'j1J1Jm1m ll{l::::1J'YIfl'l:J::::~l'Uf)l'jtJtJfllltJtJ~{l~f1WCVltJU 'iJf1W CVl ll{l~ 

~	 ~ . 
'11'U11~tlm 'j1J'iJ 1flm~~ 1'l:J ltJ ~tJv 

dt i~~ ~... ~I 0 ~ ... .d",~ ... "',I_I "'I~'I _I '" 
3.3 l'WtJ 'I1fj!'\l1'jtJf)l'jfifltJtJ'j1J'W1m11J~1l{l~'YIfl'l:J::::'Y1 t~'jtJ luu'j~~fl~ 1'If l'Uflnu'j~fltJtJm'lf'W 

5. 1~[J~nt11 

1,*11{l1'tlfltJtJ'j1J1'U{l~ 6 i111J'I 1~'Ul1m 3 1'W 'j11J 18 i'lllJ'I 



n7Sm6JJU7nS::617'l:FiJ7nl1JEJfJV6iJuJJEJUVVlnv 
".

dffEJ!J m'Jf61fJnSSnUf.V::vssvJfru:n 141• 

'Vov ~. 
~ flQ~~1Ufll1Hfl8U1~ 

fl~lJiffll1fh)'lflJ'lfU~llfHJ'Yhl1m,:j~,:jl1i~~'VnJ1 ll~~U'J::;'lfl'lf'\.ntd'U~ff'U''il ~l'Ud'U 60 ~'U.. . 
'" <=I8. fl1lfl11~m1&1f.lUm1tT8U 

'IJ'j'JtJltJ BflU'JltJ fflnl91 uiiu~ 

9. fl11'lh::;&ilUNi'I 

9.1 lAl'ill'Jt}! l'illflH~,:jl'Ufhl ~ 'il' 'U fll'J1Jfluiiu~ 

9.2 lAl'ill'Jt}! l'illflH~fllnh::;liJ'Umrfl~I91'J ll~~m::;Ud'Ufll'J 1Jflm.nlJ 



n7SW6JJU7nS::6J7'l1fJ7nlvEJEJu6JJU:llEJuvVl71U . 
l WEJlj7UU(iWnSSjJll{;i)::VSS?J.nru 77 

~ 

142, 

0' Q,I '3J OQl lI)9J ~~Gl9J 9J1
flll1 "f11'j 'W~'U 1" fltJU 'IJ VJ 11 ~ 11 1fWI fll1lJ ~ ~HJ1fl ~HJ'j llJfltJ 1'W tJ ~ 'H ~'U tJ~l9ltJ'Ufll1lJl9ltJ~ f11'j 'lJtJ~ 

iI "'1 li]iI'" ,J 1': ~iI ~ d",,J Ii] II '1 iI 'I iI 
~'U'j flfl ~19l19l1J1fl'IJ'U I9ltl'W'U"n'l'UlJ'U'l:HJl9ltJ~f11'j~~'YlI9l'IJ'Ul9ll:!tJl9ll1l:!l ~lJl111~ 'U19l1'U ~19l I9ltl~f11'jfll1lJ 
OJ .. • 

'Hmfl'Hmtll'U~ill9l.f1rn~ ~tJ~f11"1fll1lJlll9lf1l9h~ fll1lJl~1 mllJ~~19l1fl~'U1t1 fll1lJUl:!tJl9l.f1t1 fll1lJ\.h~'Ul11 

\.h4tJ 'U1~l11'jlm1l 11~ fiYf1'jl~il\Pl.f1rn~~{)Ehl~l1~~ 11~'U 11~~tJ~ IU~t1'U II UI:!~ tJ~l~ 1'j nl9l UJ ~ill9l.f1 W~'U1~ 
OJ OJ 

'lfUl9lm 11 1~$l tJ~ f11 'j f11'j IU~t1'Ull UI:!~~ 'j119l1~11 'W'jl~1~1I'j 'l1119l ~ill9l.f1rn ~t111 ll~ 1~ 1~'H1J1t1fll11r;h 11~ 1~ii 

flWW~'Ul1I:!tIlVltl~Il~'lil~l1m '1 uflWW~'U lm1l1l~ '1 ~nml~'U 'Hl:!lt1iY'UiJ 

~ cf QI.e:. Q,I dJ 'QI ~ QI .cd QI 1rJ 9JG) 9J 
'Yl~'U f11n)tJf1l1'U'Ulll:!~'WI'lJ'U l~l:!l9lflrn CVI'IJ'UtJtlfl'UlJ1I 1ItI'Yl~11J1'jtl'W~'Ul !19l ~ 'U'H mtll9l1'U 'Hlflflrnfl1'W 

OJ • 

~liY'U~l~tJ~ll~l ~U'j~fltJ'Uf11'jm1l19l'j11119l'ju~mmrfl1t1'UtJfl f11'ji'UtlUl9lijtJ *a''U 'IJ'U119l flWW~'U1'H~tJ 
CU qJ lUlU 

jJ I ~ I • 

l11'l~~;i'U l1-1 1~'l'U 'I1mtl"1 ~1'U i1 ~lmhij ~mijtJ'Ul~'U'j lt1I:!~I~t1I9lU~fl~{)EJ ll~ 1Ii~ "1 1~'U iY ~l1 ffll'lt1Jlll:!~ii 
" " .

~I:!~ tJf11'j C}1tJ'IJ tJ~ ~'U nflfl ~tJ'U <{{1~ lJ lfl rl1I mJ'U f11'j l111'i 'j n1l~tJ~fhw~ii ~ ~'UnflfllJ lfl;i'U f11'j l111 ~l11f11'j 
'U q q 'U 

d QI ~ dOl ~ I ~ .dt d.d 
tJ tJf1lI'U'U II 'U 1II19l t11fl'U Ill:! ~~~ 111 'U 11 l'U l'U1J1 fl1l ~fl tJ tI "1 I:!I9lI:! ~C)f ~ 11191 fl19l1~ 111 fl1! 'j fl1l llJ tJU 'j ~ lJ 1rn 20 - 30 U'Yl 

~ill9l.f1w ~~U'j~~'U~l:!ffll~1I'Yl1~f11'j~lril'U '1 mU1l~U'j~fltJ'U 'U~lt1~mJrn~~~ 4 U'j~f11'j 'H~tJ~ 
" 

l'jlm1lf~fl'l'Ulh;h 4 P ~tJ 
OJ 

~ .0=::. QI cI ~ .e", QI d'd Jt ~ lIJ 9J d 
1. Product 'H'jtJ~l:!l9lflrn'l1 fltJfJrnfl1'W'lJtJ'I~l:!l9lflrnCVI'YlI'lmtltJ~19l11'IJ~IlH'Yl'U'Yl1'U 1l1:!~f11'j 

191 tJ'U ~'U tJ~fll1lJ$l tJ~ f11'j'IJ tJ~ I:! fl~ 1flrilJ Iill'H 1J1t1 
OJ • 

2. Price 'H~tJ'jlfll'IJtJ~~~\Pl.f1W~ m'jI~'U'jlfll~~'UnflflV'U~~1I~~1t1'jllJii~'jlfll~ill9l 'jlfllf11'j
OJ 

" " 'W~'Ul~ill9l.f1rn~ l1'1ij'jlfll'IJtJ~~fil9l.f1rn~ ii~1:! 1I9ltlI9lHf11Jfl11'j 'jlfll'IJlt1ii~1:!1I9ltlI9lHf1'Uril'U1l,j~i'Ul9lml9l 
• .c:!t 1.0=::. o.o=::.91.c9 Qla' Jt 

3. PromotlOn 'H'jtJf11'j~~(~'jlJf11'j'IJlt1 f11'j'Ull~'UtJ~'Ufll 'jllJtl~'U'j'j1lflrnCVIIlI:!~f11'j~tJ~1'j
• 

fl1t1'U tJ flii~1:! fl~1 f11'j 'IJ lt1 f11'jU'j ~ 'll1a'lJ'W'U,rU11~'U tJri~'U nfl fll~tJri~l ~ilJf11'j'IJlt1 ~tJlJl:! ~U'j ~'lfl a'lJ'W'U,r 

4. Place 'H'jtJ~m'U'Yl'IJ1(J~l:!l9lflrnCVI'U'U "11ml:!~1Il'H'Ult1~'Ufllm1J1~~lJfl'U19l1~l:!l9lflWCVI1'lf'U 'jl'U 

'U cucu 'U 

~Ull'U'U ~tJ 1~'l:Jrnl1~'U~'U 
.c:!t .d: .c=::. Q,I d'~ '0 I .c=::. 9J Q,I Q,I .e", Q,I tI 1 9J 

o 9J 'jJ ~I I.e", 9J .c:!t 
'lJlt1'IJtJ~'lfl 'Hl~ 'jl'UHlfl'IJlt1 f11i'IJlt1I9lH (Direct sale) f11'jI'j'IJlt1 ~l'Ull~I9l~~'Ufll 'H'jtJf11':i'l.J1t1'IJtJ~'U'U 

Ifl~tJ~U'U (In-flight sale) 1~'U~'U 



• • 

n7sufrilJU7nS:;61T}/f)7nlvCJfJv6IJVWllVVlnv. ~ 

I.WCJ!J7u'Jf6JfJnSS:JJllf:i):;VSsvJlrun 143, 

8'f1i'fHl'U8~'ffq~fl1·nl~'lJ11.flfl~8fll~88flH'lJ'lJH":i:nftl'U1N~V1fltl.!erl 

1. 'Wq~m'Jll~'lJnflfl 

'Wf1~ m'JllH'IJnflflij fl'Yl ~'WmHh:jll 1fl~ilf)1HlilfHl 'IJ'IJll~:i: 'W\P.U'U 1~~ I'1.flW ct111lflH'IJnflfllll 'lfil'IJ°1 ~ ~ 

~ I QI r;J .ct ~ ~ r;J ,,%., QI I r;J 

'H HI III 1'1 H fl tl f11111 1'1 tI ~ fll 'J -en 1111 ~ ~ il ~ 1'W tJ -:l m 'I 'H 'U -:l II~ 1111 "IH) 1'1 illU 1'U fflJ tJ fl il 'U f111lJ 1'1 il 'I fll 'J 'U il-:l 

H'lJnflflill 1I11:i: 11lff1fitu~ilH~i1l'1l1lmr fl 1'W'J 1:i: H'lJnflfllllij'Yl Nl~ilfl 'Uil-:l~ijil~1'UYlil-:ll'1m~nij~1tl~ 
cu u <u cu cu 

" H~~1'1 ~~1'1 il:i: 1'J lIlnlPi'il-:l'IJnflflfl'U I U 1P11il~1-:l1 'If'U ~'1eJ1fl'Wilfl1 'U ff1J' tJriil'Uijl~tJ'Ill 'IJ'IJI~tJ1 H'lJnflfl1 ~~'1 
~ ~ 

eJ1fl H111 ~:i:~ N 1I1'U ll~~-:l 1'U ~'U G'] ll~ ih) ~ U'U ij ~1'1 'J ~ IlI'1 fl~ Ntl'UlIlflllltJ I'If'U ~'1eJ1fl'Wil fl ~fflJlJ~'U 11 'lf1£J 

. " 
'U ~~fl~wi'IJ 'lf1tJhHimllJ l1iilf)1'J ~~I'1U1mff111i''IJ~1'1 11 1'U1~m 'i1 'W 1~ 1:u1~u'U tl'IJ ~'1ei1flvJilfl 1'U U1I11U'U 

'JI "'" "'l 'JI "'" 'JI ~ 'l <9. 'JI ""'1 . _~ 'I 'JI d d 
~ ~ ~ 1'111 'J ill1l1 'U il 'I fl 'II fll 'J 1'1 il-:l 1'U 1 11 fl-:l ~'IJ 'J flfl fl~ lJ IlJ l11l1l £J'U il-:l1'1 'U Iil-:l ~ l1l1l fl 'Yl ff~ ll~:i: ff1lJ 1'J fl 'VI 11 ~ cu cu q q 

)I I JI JI JI 

l'1il'IJ ff'Uil-:lfl11lJ lPi'il-:l f)1'JU'U 'l ..n~ ~-:l'll:i:'I'111..r ~'lJnflfl~~iY'U 'lllYi lI~eJfil ~~I'1.flW ct1U'UG'] 'I'111..r~ 'In lIU'U 

11l~fljl~'IJ 11'1~ill Ul~ 

o 1 r;J ~e:--

2. f)1'Jf)1'H 'U~fl~lJ~'IJ'J lflfl. ~ 

" f)1'Jn1'H'U~milJH'lJnflflfl1'JfhU-:l~'1 ~fl£lw~m'W1:i:'UtI-:l~~I'1.flW ct1U'U I'If'U ~~I'1.flWct1'IJN'lfU~G1• ~ I 

mlJ1:i:ff1'Hi''lJI~fl 'lJN'lfiJ~mlll:;;ff111i''lJ1£J1'U 'lJN'lfU~mlll:i:ff111i''lJH'lmu f1WU f1W~l f1W1'11 f1WtJ1£J 
q cu uq cu q q q 

" 'Uil-:l'IJN'lfiJ~ 'l~I~l1~ltJl£J 'lJN'lfU~ 'l ~m'W1~'lJflfI~ lij'U'Uil'l'Ultu 11j'U'Uil-:lf-hfl ~~I'1.flW ct1'IJ N'lfU~f1'UeJfil• u 

tq Ill] r;J1i) r;J Ii) jilt] Ill] 3J~ I '0 QI d ~ d , I ~ r;J d d
~lJ ~~ ~'lf f1'U ~'lf ~lJ ~~"I$ill'lf'U 'UD'Im'Uff111'J'lJI~fl f1'U"I$il'll~IU'UflW'Wil f1WlllJl1'Jil~Uflfl'Jil-:l'Uil-:ll~fll~fl. . ~ 

d lrJ ltq r;J ='t ~ I ~ d QI:it '\I) I r;J oC:\ ::'I 9J
l~fl G'] 'II~ !lJ ~~llJ'UfI'U"I$illil'l 'UfN'lJNil£JNI'J1"1$ilIU'U'Uil-:l'U1flj IlJ'U'Uil-:lf-hfHll'1 ~lJ1'lf'IJ'J 1flfllil-:l IlJ'UI'1'U . . . 

"'" 'JI ""'1 & :~ a .c:l I r;J d .c:l' r;J .cs. ~ lJl 91 ..e",.cs. d
'W ql'1m'JlJ'Uil'l~'IJ'J flflll-:lllJ'UI'Jtl'l'Ylflil'U 'U N 'II~lJ'j l£J~:i:li1£J~f1il'U'U NlIlfl ff111 1'Jfl 'VI 1I:i: rrfl£l 1 ~~l1m£JTIi lJ 

, )I I • 

.e:. QI d QI 0 ..e", QI 9J d & & fj} 9J.o.1 . 1 _94 a d 

'IJ 'J£I 'VI 'VI 'J'IJ'VIlf)1 'J1 'II tJ~ 1'U 'U fYfllJ 1fl-:lfl1 llJl'1il-:lf)1'J'Uil-:l ~'IJ 'J flfl fl~lJ IlJ 1'H III£Ill 'IJ'IJI 'i1 'W 1~1 'II1~ 'II'II'Wil'VIll~ 

. ~ 

" 
~~l'1iY'U fi'lYiff1l1l'Jfll'1il'IJff'Uil'lm1lJlPi'il'lf)1'J~'lJnflflfl~lJU'U G'] l~ il~NijU'J:i: iY'VI~fll'W 'IJ~1rl'l 'lmy G'] 'II~ij 

" " " f)1'Jfffl£ll~l'U Utl'U ildNll'W111 ~1 CJ ll~'l1'1U fh1~~ 1£11'U f)1 'J'I'11~il'U.ij N 'II~ff 'I 'VI N HU'J~flil'IJfl1'J'U'U l~fl~ N 
" , 

~ ~ 

1l~~'U'U l~dilll-en'll 'II:i:tJ-:l 11l'W~mJ l1iil1J1-:lfli''I f)1'J IU~N11'U'IJ~1r'Vl'Vii''IJ'I'11f)1'J 1~£J l1iil'H 1.ijilll~ ll~l~ 
~ 

.ijm,,~~1:U\1fllPi'il-:l1'11lJfl11:IJlij'U 11~ -:l '1'11 'l..rlllff1l1l'Jfl'l'11-:l 1'U 1~1'1'J -:l1'11:IJ1~111:IJ 1£1 

jI ... 1 I 0 & A r;J QI r;J.o. 
~ lJ 'J :i: fl il 'IJ fl1 'j'j 1tJ £I il tJ 1:l1lJ 1'J fl 'VI 1fll'J fY fl £11 'VI N fll 'J 1'1 ~ 1~ 1'IJ il-:l 1'1 'U 1 ~ £I fll 'J ff -:l Ifll'1 ~ 'IJ 'J 1 fl fI 
~ ~ 

" 
fl ~lJl ~ 111III£J'U il-:l1'1 'U ~-:l U 

" " . 
2.1 'Wq~m'J:lJf)1'J eJfil ~'lJnflflfl~lJl~mlll£Jij'Wq~m'JlJf)1'JeJfilild1'11 'J lijilllf'U ~~I'1.flW ct1 

" . . 
1l~1ijf)1'J IU~ £I'Ul'Vi£I'IJ'J 1f1miil~~iY'U 'l'lleJfil'l1'U'Vi l:Uff'U 'lllliil'l~..ril U~lIlW l1iilflWfll'W

• 
" 2.2 'Wq~m'JlJf)1'Jl~ ~'lJnflflfl~lJl~mllltJij'Wq~m'JlJfl1'J1~~~I'1.flwct1U'U ildNI'JG'] 

" ~~I'1.flWct1U'Ufl1'J'II~ijfl11lJfI-:l'VI'U m1'JlIlflUilm~tJ-:l 'l~ 
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2.3 ~q~fl'j'j:lJgu '1 ~11 U ~'lJnflflf)~:lJd11l1:lJ1tJli~q~fl'j'j:lJgu~~fl,nJl:lJll~U.,r~)'ff'l!f)1Pl 
flJ]!jJ 'do did 'Q,I.J d3J d, o\l)iJ t:::\d.c:!l 

fl m'I l'j 'lJl'1 'IJ1'1 f)~:lJ m 'il:lJ fll1:lJ 11l'fll'llllPlf)lPll'1flU G)f'l f)1'j If) 'IJ'lJ t1~CllPll:lJl'lqEl tl ffl:lJ1 'Jtll'll I ~'\1 ClltJl1i flfl 

f)1'j ff:lJfl1El Wf)1'j 1~f)rl:lJ1P11fl~1 ~ '\1~ flf)1'jff'11f)1Pl• 

'" ., "''1 .;.. 11). I ~ ~ '" ., "" ~II) ~ 
fl'j ~ 'lJ1U f)1 'j flflf1l1 'IJ mmlPlfl WC}1 ! ~ tJl'll I lJ 'il~ 1'j:lJ 'ill f)'lJU IPlflU f)1 'jfl flf)ll 'IJ'IJ ~Cl IPlflW C}1 '\1 I ~lPll:lJ 

'jJ 'jJ o&:!! 3J61 'JJ ~ Q,I tI I do ... I .d QJ 't ~ "" 
fll1:lJ IPl fl 'I f)1 'j 'lJ fl 'I Cl f)fll '\1 'j fl ~ I 'If~ClIPl fl WC}1 I'lfU :lJ 'j lJ l'l H l'l ffltJ'Il:lJll Cl~ l'I1:lJ1 ~ ff:lJ f) 'lJf)1'J 'If'llU :lJ fll1:lJ 

'U 'U 'U 

d "" I., 'I ~ II) ~ "! 'I ~,:., d ~ d ~ , ~ e!~
ll'lJ'IllHI~tJ'I~fllPlflf)1'j'j'IJfl1'j~IIH'lJW~ 1'lf'llU l~ '\1'jfl l'lfIUfldfffll'lUfltJ IUUIPlU U'lJUlPlflUW.iflflf1l11J'IJ'il~ 
61fJJ tI t::\ I Q,I 0 ~ 'jJ .Jt I G) QJ .:::::. G) 
I 'lfU 'j~ ff'IJ f)1 'j Wll Cl~ 1 'ill 'j WtulW fflU IPll llCl~ ~ Clf11'j fllU lWI'IJ fl '11Pl U I~ fl'j 1:lJ !U f11 'j IPl ~ ffU ! 'il flfl f1l1 'IJ 'IJ... ., . 
~ U 'i 1'1 ~il IPlflW en 'illf)UU~ 'I ffr1'11111~:lJ~lPll:lJ ~ U 'i 1'1 li1 ~flflf1l1 'IJ 'IJ 1111 Cl~ U1llll TI:lJ ~I U ~il IPl~U II 'IJ 'IJ . ., ., 
(Prototype) l~ flU 11 Ul'l~ fffl'IJ f)1 'j 1'IJ fl1'j~ m'I' ~l'I1 ij'flU fl'IJ f)1'j' ~ '11U 'il~ '1~fll U '\iu IPlflU ~'I f)rll1l1'I '\1:lJ~ 

i1fll~ill~U 1 'jfl'IJ (Cycle) 'lJfl'lfl'j~'lJ1Uf)1'jflflf1lI'IJ'IJ (~'111ff~'11Ufl1~~ 1) 

jill) I A oJ 
!!n 1'IJ!A:lJ 'VUJ'I'HH'l ~ 

, 
~1'W 

~~~~'Wu'!J'!J11'l~ 

~ 1'W 

I NO.';' I 

f)1'j fl fl f1l1 'IJ 'IJ ~il IPlnWenllJul'1fl;~l'll'I f)1 'j fl flf1l1 'IJ 'lJll'lJU 'I '\1 rl 'I ~ fi flU.,r1'1 'il ~ li 'j Ull 'IJ 'IJ f)1'j l11'11U ~ 
'U 

lifl11:lJ '\1 Cllf)'\1 ClltJtU f)1'jl11 '11U:lJ1f) ~ 'I i U ffmUU fl~:lJfff)Ell~lif)1'jIt1~ Cl'flU i U1'If1f)1'j fl fl fill 'IJ 'IJ ~illPlnw en• 
~ 1'I fili ~fl11 tJ f1l11Pl f) ~ 1'1 flU 1 U l'liU ffCl U~ fllPlCl'l'\1 fl'j 'j:lJ fllPl Cl'1 '11 f) 'j'j :lJffCl ~ flfl f1l1 'IJ 'IJ fl IPl ffl'\1 fl'j 'j:lJ fl flf1l1 'IJ 1J.. . 

<C:\ Q,I tI?1 iJ 
~CllPlflWC}1llJUIPlU 
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OJ •• 

1:11'11 i'1Jfll'J l~ t1U 'IU1'lf1fl1'HHI flH1J1J H~~tl w eti'uu.ij~ ltlUfll'j l~ t1U yHJfl11lJ liitl1.ijeJ~ tl1JlJ'4 ~ rllllfl 

~ ff~ lVl 'j 1::; l~ eJ~ 'iJ 1fl ltiU fll'j l~tJ U ~1ll fll'j ff~1~ ff'j'j f1H" ~lU 11 ~ eJ~U ~ 1U ~ U~u om 1 U,,::; 'lhtlrtl ~eJlJU~ rl 
q lU tI q 

'11 ~ eJE~ii~1~ ~1~ "l 'I U fll'J ~'h rihJ ~i~ l'lfU fll 'jeJeJflU1J1J HltJU ~ 1:11'11 i'1J'lf1t1'IU fll'j l~ U 'Yll~ fl1 'j eJ eJflU1J1J 
• OJ 

lfl~ tJ~ijeJUVl 'YIrl1:11'H i'1J'lflt1 'IU fll'j i'flmVl t111J1mtI U $\u fll'jeJeJflU 1J1J H~~tlW eti'uuuU~ltlu tJ'j::; li1'Y1~ llJ 

tlfl~W::;'Yll~fll'jH~~I¢( 3 ~tJU1J1J'I mY~eJ 

1. Hi!~tlW eti'M~t1ff"~ ltiU fll'jeJeJflH1J1J Hi!~E~'tJ eJ~lfl~eJ~ 'I'*~ 1~ "l 'IU ~i~tJ 'j::;~T)U 1~t1 'I '*fJiJ 
I iI I I jI I 

UtlJtlJ1i1eJ~OU u,,::;mfllU hVfll'jHi!~VJu~luYiiieJ~~llJileJ~ouuu "l iifll'jHi!~~lU1U l~lllfl H~~lVJeJ 'I~ 
, OJ 

U"::;1Jni1f1tlUl~t1~ 'IuileJ~ou lYl lUU 

2. Hi!~ tlW eti'eJ~ ffl'Hfl'j ~ lJ .ij~ ltiU fll'jeJeJflU1J1JHi!~tlW Cl1~~~lt!U fll'jH~~ 1:11 '11 i'1JflU ~ 1U 1Ulllfl 

'I ,*1'YIfllU1"Vlfl~eJ~ .ijfl'j~iJmllJ9f1J~eJU 'IU fll'jH~~ ~ll t1u ~$\eJ~ eJlfftiUfleJeJflll1J1J (Designer) l~eJ'lhtl 'IU 

fl1 'j ~~ fl' U ff! 1~ ff'j'j f1 ~tJ U1J 1J H~~ fiWCl111 ,,::; ill fl1 'j ~ 1~ "l ~ ff1lJ l'J t1 H~~ t ¢('I U 'j::; 1J 1J ~ ~ ff1'H fl'j 'j lJ lt!U 

tJ'j::; ltl'lfu'I~ffeJtlU"::; 'jtJ H1J1J~{l1t1~llJt1fl'I 'iJ ~1Jni1f1 
~ ~ ~ 

3. Hi!~fi WCl1M~ t1~~ff1H fl'j'jlJ I~eJ~'iJ1flU 'iJ~{Ju t~-j1 'iJ::; ltlu 'IU ~lnh::; I'YIfl''H!eJ 'I UlijtJ ~ t 'YItI'tJ eJ~ 
• OJ • 

l'j 111lJiJ ~'l ~f111lJffU 'I 'iJ H~~fiwcl'lM~t1fl'j 'jlJVJu1!luileJ~OUltiU ~lU lU lJ lfl l11'1~fll'j Hi!~i1U fl'lM~t1fl'j 'jlJ 
~ 

& J ~ oC:\ d ~ 'I ~ "" 'I l.rJ I d I ~ .:9 11 d Q,I .... 1 
C]f~ ll~ l~lJ H" ~ IVl t1~ IVl eJ 'lfffeJ t1fl'k! ill tI U ~lJ 'lfU tlJlVl t1~ VleJ~ eJ f111lJ~ eJ ~ fll 'j 'iJ ~ ~ eJ~ lJ fll 'jVl WlU 1~ lJ U1J1Jfl1 'j 

'" I 'l~ "'" ~ d 11].1 I '" ~ & 0 & 
H"~ fll'jeJtJflU1J1J~l~ "l 'Hl11111~fflJfl1Jfl~lJ~flm'YI'tJtllt1eJeJflllJ l'lfU fll'jeJeJflll'IJ1JffUm11U~~l1J"'HU~ 

oC:\ Q,I c( d 11 oC:\ 9J 'I gI.c! ... I d d .:'1 Q,I I 9J ~ l.rJ gI'I
H" ~ i1 Wcyj 'YI 'iJ::; ~ eJ~eJeJflll1J1J ffU m 'HlJ ~ lJ 111J1J'YIlJ f111lJ llJ U ~ 1U '11 ~t1fl'j 'j lJ U~ 'iJ::;~ eJ~ ff1111'j fl H"~ t~ U 

g) Q,I ~ Q,I rlt:9. g} g} d '1 g} d ~ 0 'I 9Jd ~ 
'j::; 1J1J ~ ~ ff1'H fl'j 'j lJ ~ lt1 U fl eJ eJfl H1J 11 H" ~i1W cyj 'iJ ~~ eJ~1 'tllllllJ1J 'YIlJl'Y1 U ~ 1U U I ~ t1~ 'j ~ 'Yll 'H lJfl1 'j IVllJ 

OJ 

tJ'j::;Ii1'Y1 'tJ eJ~fll'j eJ eJflll1J 1J Hi!~tlweti'M~ fleJ~ ff1'H fl'j 'j lJ.;jU• 
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<::\ c! , .: IV


flTit)t)flU1JUUa~tJ"j~~1:I!flat)~a'U1ffl(;JllJ~flat) 

_I <::\ c! 91 IV _I ~ c!
 
fll"jt)t)flUU'UUa~1J"j~~1:I!\?l~fl"jl(;Jl"j'Vi~1J"j~ ~tl1f'U 

fll"jt)t)flUU1JUa~tJ"j~~1:I~lfllJ'vJ(;Jlt1{~ 
aI9 'lI 



• • 

WI 
, ~ OJ 

f){1~~{1U6)ff)tTlaJ!f){1~ 

f11'Hl1 f)ci ~N i'W i'f) ffl111 f) MHl1 f)f)'j ~~1£J t 'IJ~mJ toff1ff~llCl~tlll f)'jW1:ui''IJ~tl'W1l~ ~'t11~tl~ ~~f) toff 
~ Q qJ q, 

!il'l !iI a o'!iI!iI dI '" _I 0' ='1 dI '" ~l '" '" 'II

llCl~ 'l 'If !'YI(lf)~'hj tlllf)'jW\9ltl~'W'H)ll C)f~ 1ff~IICl~tllJf)'HU 'il~llJ'W ff1'W 't'I'W ~'W tlf1l'l1'W tl 'illf)l'IlltlllCl~'Ylf)£J~ !'W 
qJ q q Q 

f11 'j VI 1~ 'il~'t11 'l,rf) citl ~ ffl11tf1 Cl tlii f111111l 'j~& \9l ff1fJ~111 H~\9lnW 11'f) ~tl ~ffl111 f)Cl tll~ 'W 'tI tl~'tI1ty'tl fl~ ~ 'j~ ~ f) 

~Vll HtoN'~'Ylf)1tlf11ff 1~'W f11'jtl~'jlfJ~lfJ'l 'Wflf11~tl'W 'l11f)'t11~1'l1'l11fJl~'W'lftl~'YI1~f11'jI~mlfJ'~flf)'Yll~• 
dI!iI '" _I o'd'l!il'l .1 !iI0

'l1'W~~1fJ 1ff~AlCl~tllJf)'jW'YI 'If ljf11'j'YIllJ'j~f)tl'IJ~1fJ 

11i f11 'j'Yllf)'j ~~ 1£J~ 1fJlltlll'IJ 'IJ !'YI £J !'l111fJW ffll'IJ \9l1 'l1111~\9l tlf11'j !'If 'W ~1'W 'l1 \9l (If)'j 'j llllCl~'IJ 'j 'j ~ flW CV1 ~ fJll 

., 
'l1i:l~ ~1l f)'j~~1£J l1tlvrff~ih.h\9lTn IICl~f)'j~~1£J'tIl1 

'I !iI1.1 f)'j~~1£J !'IJtltll'J '4£J'jlIICl~flW~ (2551) 
«9 '" ...; 'I !iI 1
fYf)£Jl'W~'Wlf)'j~~l£J'illf1lfJtl!'IJtltlfJ ~fJ 

""a 0 !iI '" II) 'I !ila "''''' I 'I !iI'l '" '" 0' 1 a 

1\9lQ ll'j~ff ~f1I'~tl tJ1HClf11'j 1~fJ hlrllfJ'YItl~ 'l,rtl'IJtf1£Jmf)'j ~~Hi1\9lf)'j~~l£J~1fJijtl 'IJ~l1'Y1~ll'j~f)tl'IJf11'j 
d'l <!f'l!il!ildll)!iI'" 011).1.1 all)!il1 «9 ""ad 'II

Itlf)'If'W'YIff'W 'illl(l~I'Wtl !'t'I~'YI !~'jUf11'jmfJ'YItl~'Wl !lJlJ'j~f)tl'IJm'lf'W !~ ~fJfYf)£Jlf)'j'j1l11i'YIl'l11l1~ffll!'W 



"" <!\ 'JI <!l '1 i 'JI 'JI 'JI i 'JI _.1 <!\fl11 f:'HWHtltlm~~lfl~1t1~tHl'U'U 'Vlmllfl 'Utltltlll~~t1tl~tltltl 'Vl~~tl~ 111 fffll1~ fl11~~ 'Utltltl flWntlflWtl 

!~tl i ,r'~fl1~~lfl~ijfJW ff~1J'~m~I;~fl~~1 'rIm~ff~~tlfl11l11~i1~fiw en,r~tlm1~1l~~'U11~fiw en 

111 m!'W 11 1m ~ ~1 fl ~,~, Ui~ fJ wff~1J'~ 'Vl H l;~ fl ~ II ~~ 11 1m ~ ~lfl~'~'Vl ~ ~tl~l11 ~i1~ fiwenU1~ lfl 'Vl 

... ... 0'" 'JI?l d 'JI " 'JI d lIJ 'JI 0 lIJ" I" 'JI lIJ 'JI'" 
'rI~tlm1~1l~~'UnllflWCVI Am'Ut1'Vl~tl~fl11'IJtl~~m~ m~~lfl1l1fl A'Utltltl'Vl!~ ff1m1tl'W1!u A'l1~l'W !~~. 
ti1'rli''U~1'W ,r~tl m1~1l~~~1'W1h~~fl]I~1~ '1 I'If'W l111~'W'IJ tl~'lJit1J'lJtl~~1~~fl 1l~~l111 ~'W ~i1~fiwen 

... 0' 
'U1111flWCVI• " . , 

i'W fl11l11 flcitl~ i1 hi iflff1~lfl~tl 1,*m~~lfl i 'Ufl'mJYiij ~1~m tIl,n'll~ 1'W ~b'W Yi~tl~ fl11 ~ flll~~ 
'-:r I rJJ ~ " Q.I rJJ rJJ GlrJJ GI 'j) d~" Q.I ,~. I ~ 

m~mtl 1'l1'W !flHfl~tl~~l'W'W{)fl ~'W'l1fl~1'W'rI'W1ll~~ !'l1m~~lfl !'Utltltlff'Vl'Wfl'Uff1'Wtl'W '1 'lJtl~fl~tl~ 'rI1{) 

'JI 'JI 'JI ",': ~ c:lllJ 'JI .1 I... 'JI 'JI
'rI1fl~tl~fl11' 'l1m~~lfl i 'Utltltlff'Y'l'Wmi 'U fl !~ 'IJ'WtltlfllJfl11i 'l1~1'Wll~~m1~~tl~fl11'IJ tl~~m~ 

OJ 

... "I <!l c:l?l d", "I e9 " 'JI?I ... i .1
1.2 m~mfl'rl~~Ju'rl1tlm~~lflll'IJ~ !'U'Wm~~lfl'Vl~fl11~fl~1u M !'l1I'U'W1ff~ 'Wfl11'IJ'W 

~ OJ' 

" " ~Uflcitl~ iYm~~lfl '~'lJ11 I'Wtlm~~lflijfl11~ 'rI'W 11J1~1l~fl~1~fi'W ~1~1'U tl1'IJ{)~m~~lfl l~t1ij~~llfil 'Utl1 
1 I I ~ 

2 ~~I'Utl132 ~11~'lJfJ~mflm:;:~lflfJ~ijfl11~'rI'W1!!~~fl11~1l~~lfj~;j'W fl11~m '111 til 'Wll'rl ci~'lJ1tlri~' '* 
I I 'JJ 'JJ 

mJ1 til~'W1~ m~~lfl'rl~~~uYi14i'W fl11l11flcitl~ff1mfl~tlYi ,~!! ff~~illfl11l11l'W fli'~i1 i,*m~~lfll'U{)132 
'JJ I ,'JJ

'I "i I irJJ I Q.I do ~ .Qr, ~ d~ 

1.3 m~~lfl1tl~ !'W ! flHfl~{)~ tl1l1 'l1m~~lfl'rltl'Vlff~ff'W 1~1~ 'rI1tlm~~lfl'l1'W~tl'W'VlI'Wtl• 
lIJ I i 'JI ~I 0'" "" ... ... d"i 1 'JI i <!\ .,:

m~~lfl !~'rI'W 1mfl 'l11u'W m~~lflff1'rl1'U~~fl'IJm~~lfl'rl ~~1U'Vl !flHfl~tl~~l'W 'W1'Vltll'Vl~fl11~ 
OJ 

'" 'JI I 'JI 'JI "" lIJ' 0 ?I 'JI ,,'JI i "i ,c:lllJ 'JI
mJ'U1tltl ~tl~~ff1t1~1~ !!~111fl~I'Nfl11~~~'WlJ'Wfl1m~~ !~1I11'U'W~tl~ !'l1m~~lfl1{)~ 'W !flHfl~tl~ fl !~ 

""... . i 'JI 1 'JI" 'JI ?I
1.4 m~~lfl~~ff'Wfl~tl~ 'l1m~~lfl'IJ11 1'l1'W m~~lfl A4 m~~lflff11~1l'U'U !'l1I'U'W 

m~~lfl tim i''U~~fimY'Wflcitl~ !~tHvi~fl11~!!~~!!H 1,rflcitl~ 



• • 
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2. llH'U 'Hl~IP1~ vhmntll~'V'll~l inl1'1~~n'l1mtl'U'U 1~ llH'U ~~~IP1~lil'UmJmw~'lf,;1tJ1l1'm~l~II"~• 
m~lP1~m~~ 1IHiI'UI1:VWilH 1'iJ m~Vi1\il'tAll 'IJ'IJn~~~'I11~m~Vi1 1n,*lB~ 1'U ~1'U 1'U111mnl'*filillliw{n'IJ1rl' 
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