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Abstract 

Technology transferring project on manufacturing pare from 
pineapple cores and designing packages and making souvenirs from 
pineapple core paper to community and interested persons was a 
continued part of the project pineapple core paper development. 
There were 7 steps of the project process. 1. Studying for basic 
information of paper manufacturing from pineapple cores, designing 
and making products from the paper. 2. Surveying training needs of 
the target group of populations. 3. Designing training course. 4. 
Making model products used in training. 5. Preparing training 
materials and handouts. 6. Training 7. Course and training process 
evaluation. The researchers followed the designed processes of 
transferring the study to 90 populations which were the target 
population group consisted of pineapple farmers, private company 
staff, and interested persons by using random population sampling. 
The statistics used were percentage and mean. 

The study revealed that most trainees were female (93.83 
percent), age between 40-49 (30.00 percent), and housewives (14.45 
percent). The overall evaluation of the course and training process 
were rated good. The overall evaluation of the course content and 
training activities were rated good-very good. The trainers were rated 
very good in all aspects. Training materials and handouts were rated 
good - very good. All schedules of the trainers was rated good. 
There were 2.~.s.u.g~s from the tr'\ills,g';'¥",.J1t.s~ needed more 
training courses for heir job and the training should be held during 
weekends. 
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M;tflm 'jlJ Ullt.:llU tJ'j'j ~ .owCVI"'~ 
a 0 GI ... 1 0 .Q QI tlj} ... 1 Q,I tI 

llJ tlU 1mt ~1'l:l 'il lflUflUfftJlJt 'j ~lJ 1'Y1~1l tl.:l'YIl Hll;t tlW CVI;tU UtJtJlJ 'j t ltl 'YItJ'j 'j ~tlW CVI Ull~ 

'Utl.:l'U1tlJ'U tl.:l~'j t ~fl'VitJ-.h H~;t.oW ,;'~.:Ifl~11ijtl11lJff1tJ.:IllJUlltl 'H lJlt fflJ ~ 'il~U 11tJ Hl;;tl\4mrtu 
~ "I" dl <9 ?I ... .... ... ... ...., "I. 1 "........ ... • 1 ~ 

fll'j 1'Vi lJ 'j 1tJ I~ C)f.:l tll 'il tJ~l1J U tll'lf'Vi 'H II fl'H 'j tl tll'lf'Vi 1ff'j lJ;t tl IlJ tl W~ H1'il tJlJtl11lJ lJ 'j~ ff.:ltl 'ilt ... 
" f .... '\' '\' ... .,j "I ,,~ "1.1 ,,,.,j.,j " 

lHrJU'Vi'j UlltfllrJ'YI tl~tl1llJ ~ 'YIfl'l:l~ Ulltl'YItl IU 11ltJ'YI 1~'illflfllHlfl'l:l1'Y1~lltl.:l IlJ \1~'YIlfltJ1'Utl.:l 

'\' .... ....: '\' ..... 1 dl"l1l' "1' ..... 1 <9'\' .... 
l~tJ;tHfltJ'Utl.:ll'Hlltl'YI.:l'illflIH.:I1UfftJlJt'j~C)f.:lI~Ufl 'lfl11'jfftJlJt'j~ nlJfI.:IIH.:I1UHll;t 

.....:+1 .:. "I.,j i·........ ~.I .... ~ 
fftJtJ t'j ~m t lJtl.:l UllttJ 'j~ 'lflU 'lfU 'YI1 ItJ 'YI ffU i 'il Ufll'j'YI1Hll;t tlW CVIlJ 'j~ltl'YI tJ 'j'j ~ tlW CVI Ulit 

'Utl.:l'U1tlJ'Utl.:l ~ 'j~ ~ fll ~tJ i cNm::~ l'l:l 'illflUflUfftJ tJ:: 'j~lrtU 1ff~ 'H n fl 

"'.1 J 'l' ... .., 
lV1Q1J1::i:I'~fl"f)~lfl1~m11{JU 

1. 1\4tlrlltJ'YItl~fl1'j Hl;;t m::~l'l:l 'illflUflU fftJtJ~'j~ Ull~H~;t.oW ,;'m::~l'l:l 'illflUflU 

fftJtJ::'j~~'I1lJ'lfU 16fl'lfU UllttJ'j~'lfl'lfU..t1 1tJ~ffU''il 
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... ..,
'U8\U'UVI'UtHfll11{J(J 

" 1.	 'H-C;n~~'SHnm.J'S1J1.h~fHJ1.J~':W 1~Q1.1'S~ff.:JflnnHnV1.J'S1J tilV'H1ff1'S~ 111"ltU'U 

m'SHnV1.J'S1J u~'Um'SHnfl1.J'S1JUll~fi~m'S1J m'S1~Ull~m'S1.1'S~tij'U~llm'SHnV1.J'S1J 

2.	 mi1J1.1'S~'lf1m~ffmI11~tl i~uri '1pJ'lf'U'lf11i1ri'1.J1.1~'S~ ...nrn.:J1'U1.J~"r"tfln'lf'U Ull~ 

1.1'S~'lf1'lf'Ui1 i1.1~ff'U h 

1.	 'H-C;n~~'SHnV1.J'S1J 'H1J1tlii.:J 'H-C;n~~'SHnV1.J'S1Jm'S'ti1~il~t1wct1m~~nl~lmtn'U 
Q.'	 ... 1 0 Q ~ d' QI .... 1 et !JQQI JJ J 
ff1.JlJ~'S~ Ull~m'S"'~ll~flWCf1m~~l'l:l~lnun'Uff1.JlJ~'S~ "flW~fj1~tlff'SH1J'U 

" 1.1'S ~nfl1.J~l1tl1~Q1.1'S~ ff .:Jfll'Um'SHnV1.J 'S1J lilfllnff1'S~ 111"ltU'Um'SHnfl1.J'S 1J U~'U 

m'S1Jnv1.J'S1Julldi~m'S1J m'S1~ull~m'S1.1'S~tij'U~ll 

2.	 m~~1'l:l~lmtn'Uri'1.J1.1~'S~ 'H1J1tlii.:J m~~l'l:l~i~~lnmnhtClfll~ lllff1Jfl.:Jun'U 
• 14 QI. 1 QI o'M ... !J/ QI ,....... ... o'.A ...
 

Ull~tlJllVnff1.JlJ~'S~"''UTllJ~~lntl1J1~1Jn1.Jff1'S lClft~tl1J l~~'Svn lClf~ C1f.:J1J 3 U1.J1.J 

i~uri m~~l'l:l~lm~v~i1ivJfln m~~1'l:l~~ff1Jt~vvJfln1J11Ull~i1ivJvn1J11V~Hll~ 
.A 4 d •.!


fl'S.:J Ull~m~~1'l:l~lmtlfl"nVn1J11
 

3.	 ~il~t1W ct11.J'S 'S ~t1Wct1 'H1J 1tlii.:J ~il~t1W ct11.J'S'S ~t1Wct1m ~~1'l:l ~ 1nttn'U ri'1.J1.1~'S~ 
.QQ,l4' Q,I d..ct d QQltI Q,I 4d 

4.	 ~ll~flWCf11JV.:J1J1qJ1Jfl.:J"'S~lln 'H1J1tlfl.:J ~ll~flWCf11Jfl.:J1J1qJ1JV.:J"'S~lln~lnm~~1'l:l 

~ 1nttn'Uri'1.J1.1~'S~ 

d	 .s 
1Jfl.:J"'S~lln 

2.	 ri.:Jtff~1J 1l1'iim'Su,j.:J,j''UUll::~Wl'U l~il~t1W Cli'm::~ 1'l:l ~ 1nun'U ri'1.J1.1::'S ~ 
" 3.	 ll~fl1'S~m'SVi.:Jtm::~qJtatlun'Uri'1.J1.1::'S~1Jv.:J 1H.:J1'U~il~ri'1.J1.1::'S~m::iJv.:J / 'lf11i 1 

ri'1.J1.1:: 'S ~ 

4.	 ttl'U m'S tYi1J1Jllfl1~ 1'Unn ~il~1JV.:J~llflil~ Itll:: tYim 1tli~ll1'n1.J h.:J.:J 1'U f1ii~ri'1.J1.1::'S~ 

m::iJv.:J / 'lf11i1ri'1.J1.1::'S~ Ull::1.1'S::'lf1'lf'U~1 i 1.1~~v.:Jm'S,h i1.11.1'S::nV1.Jttl'UV1;f", 

'H-c;n 'H~Vt~v'Hn1tli~tff~1J 
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I .... 
tJ't'I't'I 2 

lflfiffl·HI~::~1'\.J1i'tJ~t~tJ1~f)~n1Jm7W~'\.Jlu~:;rlltJ'YIf)~t'YIfl 1'\.J 1~'8 mn'hm:;~l'l:1 
o .Q QJ' 0' ... 1 Gf 0' QI.d d ... 1 " 

u~:;m7'Y11f-.lMlflWttHl1fim:;~1'I:hJ7::tfl'YI1J771flWCVI u~::~f)~~1ty~f)~'YI7:;~fi lJ7::fif)1J~1tJ 

" ff17::1:htity ti~u 
Q.d QJ' Qlo'

1. U'\.J1f1112JfI~tfitJ1fi1Jm7f)f)fiU1J1J1Jn1flWCVI 

2. U'\.J1f1112Jfi~l~tJ1n1Jmitlfif)1J72J 

..., " 1. fl11tltlflUtJtJ1J1"HllltWn 

tJ7::~~ ViW~917 (2531) U1:l::~7::'itJ l:!~ff~ (2545) '~"hrU'\.J1f1112Jfi~1'\.Jm7f)f)fiU1J1J 

" " 1J771fiWtt1 m7tJ7:;fif)1J~1tJ'Ii'\.J91f)'\.J9h~ '1 ti~u 

.., _I " .., " 1.1 lV1Q1J1::U.:Ifl'U8.:1n1188nlltJtJtJ1"HlIlWarl (PURPOSE OF PACKAGING DESIGN) 

QI ... I 0' QI tld. ... 1 .. 
191QlJ7::ff~f1~f)~mHIf)fiU1J1J1J771flWCVI2J 2 lJ7::m7f1f) 

A 1! ...... 'I " ,l 0 1""" !':i'l " '~d. d.1. lVif)ff~1~1Jn1flWCVI &'I1ffl2J1HHflfl61'\.J1tJfJWtJ7:: tJ"lI''\.J~l'\.J'I1'\.Jlrl &"lI'fffltJ ~l~ 2J 

f1112JtJ~fl~fitJ~flm7~2Jmfl~f-.li191fiwtt1 f1112JtJ7::'I1J~ f1112JiitJ7:;ff'YI~mVi1'\.Jmmi191 m71J771 

I d.... I0 .11.6"....".1 "1!
m7~'\.Jff~ m7tfi1J7fi1:l1 m711~~1'11'\.JltJU1:l::m7~lJ flflC)f~91fl~mfWfl112J1 U1:l::lJ7::ff1Jm7W~11'\.J 

1fl'1mnJfl'lff911u1:l::1'Y1mfl'lff9111~12Jl,btJli1'\.Jm;fi1'11 qj 

2. l~flfffl~1J771fiWtt11,",ffl'lJ17t1~flff17 u~::fffl~f-.l~m::'YI1J'YI1~~911'Y1tJl ~fl 
Yo ""1 1 CliI " ", Q ... I '" "QI QI "''I Sid QlQ ,

~1J7 flfl ~tJ &"lI'f111'lJ1U~'\.J~fl'~lJ::l~1'lJlff71~fjW1:lfi1:lW:;~fl~1Jn1flWCVI &'I1'lJfjWff2J1J9191H '1 
I 

l"ll''\.J 
cI QI tlQ Q QI 0' 

- f1112J2Jlflfi~fi1:lW Vilfl'1:I~fl~f-.l1:l91flW CVI 

d. QI Q.d " 0 • QI .qdct. Q 0'GI 

- f1112J2J1:lfi1:lW:;Vilfl'1:I 'YIffl2J17 t1ff71~f1112J'YI7 ~ ~1'117fl'YIfl''\.Jfl91'YI~ 9lflf-.l1:l91flWCVI 
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,. V IV J 
1.2 fl11tltlnU1J1Jltl·Ha'1H'l.J1·H~IlWan (THE STRUCTURAL PACKAGING DESIGN) 

tl1'HHJflU'U'U 1flHff~1\1 'H1J1t1i1\1 tl1'jfh'H'l.Jflllm~lw~11Ji1\1 11J'VlH '\I'l.J1f1 1J~1J1~'j . . . 
'_I "I '" '" • "" _I ~ 'I " "'" ...ff1'I.J lJ'j ~fltl'U tl'I.J C'] '\Itl\l1ff~'Vl \I~'I.J 11J1Nll~Ull~lJ'j :fltl'U t'U'l.Jfll')j''I.J:'U 'j'j ~ m t'H1J1:ff1Jfl'U'H'l.J1'Vl 

'I'" 4::::..d, Q d GI , 

l'lffftltl ~lltlfl\l'I.Jm'j1J1titl1'jNll~ tl1'j'U'j'j~ tl1'j tn'U'jflll1Ull~tl1'j'\l'I.Jff\l 

)! '" o't" '" " 0' '" 0'tl1'jtl tlflU'U'U1fl 'j \I ff11\1'\1 tl\l 'Un ~ flW eyJ'I.J'I.J rjtltlflU'U'U \I:1J'U'Vl'Ul'Vlff'j 1\1ff'j 'j fl'U 'j'j ~flW eyJ 

. " 
1J'j~tfl'Vl INDIVIDUAL PACKAGE Ull~ INNER PACKAGE Vln1Jr:rfftldtim~ii~flweti'i'I.Jmfl 

" . " .1
Ull~oM'l.JVl 2 t~'I.J ~'h'I.J 1my U~ \I~il11JiHllflllW~tl~1\1 ''jU'I.J~'\I'I.J tldti'UNii~flWeti' (PRODUCT) -h 

~ "" '" o'ft I 'I ~ "'. .1 ..t " "~,, "" '" 0' dtlJ'I.J Nll~flW eyJlJ'j ~tfl'Vl lfl tlJ'I.J ~1tl1'H'I.J fI'\I'l.J1J1 C]f\lNtl tlflU'U'U \I~~ tl\l nflll1'\1 tl1J llU ll~ Nll~flW eyJ'Vl 

" 1 ".a '" 
~ 

'I " 1 
~ 

. 'I " ... \I~~tl\l'U'j'j~ Ull~tltlflU'U'U flHff'j1\1t'Wtl'jtl\l'j'Utl1'j'Un~ lm'H1J1~ff1J fltlm\l\l~tl1'H'l.JfI m1J 

cv Q 4 0 'I SId l.do f QI 4 ~ 0 I

llflllW~'WtfYllm'W1~ 'H'jtl'Vll m1J11J'j1\1'Vlt'H1J1~Ufltl1'j\l'Ufltl 'H1 Ull~m'I.J1t1f1111Jff~mfl~tltl1'j 
" .

tJ 1ttl1Nii~flW eti'flltll'I.J tltlfl1J1l~ 'W~tl1J'ti\llhm!lVl1M'fl111J1Jflil tl\l~1Jfl'j tl\lNii~flW eti'1fltI~ 'j \I{lfl 

~1U ~1tl~l\1t'lf'I.J tl1'H'l.JfI INDIVIDUAL PACKAGE fl~1JtVlU1Jri1'Hi''U')j'\ltl1u~'Un~l'I.JC]ftl\l 

tl~ijt;jU1J~tlU~ U~1'U'j'j~1'I.Jflrltl\lm~fl111U~\lu'U'Ui'U (FOLDING CARTON) 11J~t'H~U1J{lfl 
" ..t " " " • 

oM'I.J'H'I.J\I 'ti\l;j~t'W'j1d1ti1tl (CONTENT) Nii~flWeti't~'l.JN\I ;\I~tl\ltl1'j1ff~ri1'Hi''U'Un~Vlff11J1'jfl 
Q,I AVI",d SI' Qd tI d _"I QI A Jld 

fl'I.J fl111J'lf'I.J lflfl tl1'j1')j'UN'l.Jtl~1Jt'I.Jtl1J~tlUll'Un ~m'W'j1: ff11J1'jfllJ tl\lfl'I.J f1111J')j''I.J lflflff11J1'jfl 

Vi1J~111f1ll1U'H~tloU'tlf1111J'U'I.J~h l~~n-hQ\I'W11lff~fl {lflU\ltff; 1Jff~l\1fll'W'W \Ittf1111JVf\l'W tll \I 

'I "" '" 0''1'''''' ''''1'' .a 4'1 ,,"", 'I(THE PRESTIGE DESIRED) I'I.JNll~flWeyJ lmflflUflrj l')j' Ull~t'lftlfltll'I.JrjNll~~tl1J1 tl1'j'U'j'j~ l'I.J 

, d d ~ d f t/: ~ Q,I 'QIQ,I 

fllltl\lm ~fl111U'\I\ltlfl')j''I.J 'H'I.J \It'W'j1~11 'U'j'j ~flW eyJ'lf'I.JU'j mlJ'I.J 1ff~'.h ~tfl'Vltl tl'I.J m (FLEXIBLE) 

'" I ~ _'I '" "" '" 0' 'I ' " 1Jm 11Jtl tl 'I.J Utl 'l'11'I.J tl1 'j lJ tl \Ifl'I.J Nll ~flW eyJ \l1fltl1'j m ~ 'Vl'U m ~ U'Vl fl'Vl ~ tJ l'I.J 'j ~ 'H11\1tl1'j '\I'I.J UlU 
~ ~ I , 

~lltlfl\l'I.JU1muitl1'j11\1~1'HtJ1t1'H~tl~\I1')j'1 ;\I~tl\lmffU'U'j'j~flweti'oi'I.JVl 2 toU'l1J1'lf1mVitlmdh 

'H~1~1J'j~tl1'j'Hll\l~\lflrl11 
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~ ~ 

'l~aMU 1~"h l~tWuU~t:lU fll1fil11U~fll'Hftt:lfl1ff~ 1~ll1ln~ff1/ti1.JHa~.nwcnuu 'l~~t:l~t:l1fftJ 

f1111/iu(1~~m.l(1~(1t:l~'luil'l\imh~ C'J l~11/1Vi'l11Wl~~ffU1'l-i11/1ufl'i~'U1Ufll1t:lt:lflU'U'U l,fU 

QI A,4 OJ I Q tI d SJ Q ,. 91 
11fll1ff~ fllHm~ lfl1t:l~~fl'i fll'.i'\JUff~ fll1~(11~ fll1~1/~ '1(1'1 'YI~~~t:l~~~l'.iW1111/f1111/fJ1/ 

'VJU l1~t:llrlU 1ul~1 U1~'U'Ufll1Ha~U(1~~111tl1m~tJ~ 1~ U""1~~~~1/1fill1U~1r1U 1U-i1~ 1U'YIH 

(SHAPE & FORM) 'Ilt:l~'U'.i'.i~.nWcnijflflf~l1rl~':h'U11~.nwcnm1~~t:lt:lflll'U'Uln1U1U~fl'I:IW~ 
, 1 ~ .1 ... ... d""!J/ "" !J/ "" 'I 'I Yo': .d "" 

t:ltJl~ 1 C)f~1U'YIH11'1l1flW~ 1U'YIHt:lff1~fl1/'Ilt:l~ 'Ilt:llfftJ IUfll1'U11~ fll1 l"IJlUt:l'YI U(1~1/ml1/ 

l11ln~ ff1/tl'U'lfij~ U1~ltl'YI'll t:l~ Hi;~.nwcn~l1~fl~HtlU 1 U 1ff~11~ (1~'lfij~ii~t:l~ 1ti~U(1~ ff1ln1t'l 

~~l1U(1~U1~ltJ'lfu1~1~tJ~1~ 11~t:l1~1ff~1~1/1U1~flt:l'U~~~~1111/1~ff1/~fl-j111~t:l(1~~U'VJu1Ufll1 

Ha~ 1~1/1fl~~~ ~ ~~HC'J ll1 rl1rl'fit:l~ ~~~t:lt:lflll'U'U'l~~t:l~Vi~11W1U1~flt:l'U~1tJ 
~ !J/... "!J/ !J/ ~ !J/ ~ 

1U'IlU~t:lUfll1t:lt:lflU'U'U lf1Hff11~'U'.i'.i~tlWCVI ~t:l~ 1'lfml1/tU(1~'Ilt:l~(1~lfll1(11tJ C'J 'fl1U 

QI.d 0 ell'" : .:l tI 0 c:I 1'" 6t :
1/1U1~flt:l'UflU ~~~~'YI1 I11 H(1~lUt:lt:lfl11'U'UUU1/ml1/ff1/\l1Wll(1~ffll1~t:lt:lfl1/1 ~ IU'IlU'Ilt:l~fll1 

, ~ 

t:lt:lflll'U'U lm~ff~H~~l~1/~~U~fll1ff~Hu'U'U 1~tJ1,*fll1ffl~~UU1ml1/fi~'Ilt:l~1u-iH'U11~.nwcn 

U(1~ff~Htll~U1~flt:l'U11tJ(1~lfltJ~~1tJfll11~tJUU'U'U (MECHANICAL DRAWING) Uff~~ . , . 
"" ,"". , <II 'I !J/!J/... !J/"" !J/ !J/ 'I' 1~ '1!J/

11tJ(1~lt:ltJ~1/1~11ff1U'YIflll1U~l1UUt:lUl~t:lUff~~111~H(1~ ~lfltJ1'1lt:l~l'll1I~ t:l1Ull'U'U i'l fll11'lf 

... ... .1 'I d<ll .oS <II 4!J/ !J/ • .l .oS ~ 
'YIfl1:l~'YIHfY(1u~ IUfll1 t:lt:lflU1.11.1 flflt:llfl'.i t:l~1/t:l'YI ~t:lt:lflll'U'U'l~~ t:l~fl'i~'YIl'llU 1/ ll~t:ll1JUfll1 

'1htffU t:l (PRESENTAnON) ~t:ll~l'llt:l~~lUl1~t:l~':h~H ~(1t:l~~U~l~tJ1~t:l~1~'lf1tJVi~11W 1 

U;'UUl~ ll4t:l1~1~H(1~lU ~ ~~1:h~ ~t:l t:lfllniiu1~ff'YI~tll~ 1U fll1 1~~lU ~~ ~ 
~ ~. 

ff1Ufll1t:lt:lflll'U'U lm~fffH'Ilt:l~'U11~.nwcn ciun 3 OUTER PACKAGE UUff1U111q) 

LrlU 1.111 ~.nw cn~ii1Ull'U'U (STYLE) tlt:lU~Hlltluu t:lUll(1~lrlU ff1fl(1 t:ldu~ 1~11/1/ 1~1!lUfll1 

Hi;~ 1U1~ 'U'Uf;!~ ffl11fl'i1 1/~ fft:l~f1~mtl'U1~'U'Ufll1'1lUff~~l,rUfll1 1.111 ~11(1~fll1'U1 1 'VJfl1l4t:l'llU 
~ ~ 

ff~ 1~f1111(1~1/1fl C'J P)~UUfll1t:lt:lflU'U'U'U11~.nWcnU1~ltl'YI OUTER PACKAGE ~~ 1,jijtJ1/ 

t:lt:lflu'U'U1~ii1u-iHUU(1flC'J 1/1flUfl ff1U111q)~~l,rUU1~ltJ'lful4ffft:ltJ U1~l1V~ ffl1/11t'lUm~~H 
AQI tI 01: QI JJ " QI 4 

H(1~tlWCVI~lflU'.i ~m~'YI'Um~U'YIfl fll11'UUll1Ufl fll111~C)ft:lU fll1~lU'YIlUU'.i~~U'YI~q111t:l 

ilt:l~tiUfl111/liJtJfl4U'llfllmi'l fftll1~mfllfY '1(1'11rlU~U fll1t:lt:lflU'U'U1u-iH1U'YIHtlltJUt:lfl ~~ 

ii1:Tfl1:lW~ 1,ju~fl~ HtiUUfl u~ t:l1~~~iifll1 ll~fl~ Htl1tJU t:lfl~1tJfl11t:lt:lflU'U'Ufl'i 1vJ~f11l4 t:lllff~~ 
~ OJ rI JlA QQJrI Ad "QltI 

f1111/11JU1t:l fl(1 fl1:lW m~l~'U t:l~~H(1~U(1~ H(1~tlW CVI fl (111i'Ut:l~fll1 t:lt:lflll1.11.1 ff1 1~'U'.i'.i ~tlW CVI 

U1~ Ltl'YIrl'~~l,r Ufl11 t:lt:lflU1.1 1.11l4t:l1~ii 1m~fffH~ffl1/11t'llimhu1tJU1~ ltJ'lfUll(1~U1 ~11 V~n(11 
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1I0~JVdXVW 

Lt£l~ru'Qn. INOSSIW rtQM.Ltt~mil~~Nt-Qn.u'Htl\ln.!tft~ntL~IJQ'~trt~n 
II 

~mil&ttn.n.n.nIJQQtwn.kM.L~ft~t-QD-mn.nrttLM.::~n~ftM.LVQ~H.4.Wn~tWnpQt~z ~M.W 
II •• 

-" 

IAomU~~Nt-Qn.IJn.l1tS(, fty I1wt-U.~t-tUlrtM.Y n.fl.11rtL~QUI. ftlJ I' It) k-'-." if 1="/5 b til' '"'" 10 

ftQJbn.M.ft~ IJ~~ tLIJrtLt1 n.111~t~ I1t~t-tLtrttftn.mQIJ::trttLIJ ftJI.1 ~hLtIJLn:M.Y n.QIJ::trttLIJfty (6 It) :' /9) p" r,; • F' t5~ " 
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.d	 d!JI ~ tI: .j ~ ~!JI JI 0 dQl JI 191 ..QJ 

flTVfYI 3	 ~1 111'H mHl'l HCI ~fltu CVl'U1'H tl1.l C)f'lllJ'U'tN'IJ tl2qlCl UCI~'IJ tlfll'H'U ~'YI'U fl tltlflUtI tI~ tl'l 'll'tl'lfl 

th~1lil~1tn'I;'i'iIl11riti>l'lffih't ~ 

Qij	 .~
 
0,494 pft' O.49~ .... 0,495 wl 0,495 loft 0,508 .... 

~.'(£3~

0,511 m' 0,523 m' 0,524 #fI' C,54:.t ...• 0,556 m' 

~. •
0,566 rn' 0,578 rn' 0,629 1ft' 0,66'2 rn' 0,673 rn' 

m .... ~ 4	 Uff~'1fll11Hi111'1cU'tl'U'lJtl'lflritl'l,1.1'YIH#l'H~1I1.1 ~l'UTU 24 1t1 1'Unfl''YI1'11Pi1'1 '11fttl 
" .	 . 

ffnll1~'1ij~ fll1 1~Vi'UVi fl11111.1'H\J111t1n~lVitll~'U~tl2qlClff1'Hi'tlfll1t1n~ fll1'IJ'U ff'l 

d QI 0 , 

fll1 lfltl1 flll1UCI~fll111'1 ~1'H'U 111 

fll1ffflll1~'1fl111.11~'U 1 1.11~'lJtl'ltln~fituen (FEASIBILITY STUDY)
 

.a lIJjldI ~ I 91 d~ ~ ~ lIJ.llIJ9I "'''jI d ..
 
11.ltll~lfl'flll1'1Jtl2qlCl~1'1'1 UCl1m11.1nflll1fl111.11lJ'U IlJ 1~'lJtl'ltl11~fltuCV1~111fll1fflfl'YIC)f(SKETCH 

DESIGN) m .... Uff~'1il'l11.111'15nlltu~ 11Cl~ff1'U1.11~ntltl'IJtl'llflHff~1'1 2-3 ij~ 'H1tltl1~1~.. 
.......a .K ~ '" ...... d • lIJ 91 1 t .J'd1 ~
 
11ifll1tl'U '1 'IJ'U,1.1llJ'UClfllltu~ 3 1.1~ flff11.111flm~'YI11~ 'U'IJ'U~tl'U'U~'1llJ'Ufll11ff'Utl 

... 91 .. t 91 .a ~ ~ lIJ lIJ9I
U'U1fl111.1fl~ff1Hff11fl'IJ'U~'U'HCl111 '1 UtItI (PRELIMINARY IDEAS) 1.... tlnflll1fl111.1IlJ'U 11.11~ 

"	 . 
1'U l'YIflUfl1n fll1 tI11 ~ UCI~fll1ti1'U1tultitl~'U ~C1tl~ ~'Ul~'U't'J'U '1'U1.11 ~1.I1tu ~hIU'U fll1 uCI~aVitlfll1 .	 " 
Vi~11tu1ti~liitlmltltl11'1 1 ~lVim:rlPll'U1 1~ff1.l\l1W1 'U.,j'U~tl'UlPitl 1 1.1 

fll1~lPll'W1UiltW+"\'Ul~DESIGN REFINEMENn... _"_,,.__ 

" " 1'U.,j'U~tl'Uij ~~~tl'l'IJ1I1111111C1~lflll~ 1.1~fldtlllIPi1'1 '1 (DETAILED DESIGN) 'lJtl'lUtItI 

'i1'11~'YI11t1 tldHCI~ lflll~ 1~ m~; 1I1.1 ltlflff11'H1 tl~mJCl1.11~ fltltl ijfll1 01'H'U ~ l'YIf1'UflUCl~1nfll1.. 
Hii~ fll1t111~ 1ff~ fll11.11:1.I1tu11f11 ~C1tl~~'Ufll1'Y1~fftltl'YI~C1tl'ltl11~ Ifttl'H1,1.11H ,1.1'YIH 

.. '.1 ,..; '" 91"; "' ....; 91 " ".1. ,
'H OJ tl ff1'U lJ1:fl tltl 91 1'1 "1 'YI1'H 1.11:ff1.l fltl 'H 'U 1'Y1'IJ tl '1t111 ~ fltu CVl'Y191 tl 'I fll 1~ 111fll1 ff11'1,lJ ~ 1CI tl '1'1111 
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J QI~£i"QI lC:I..J-, .J. c=I A
'1 (MOCK UP) 'II'\.J1Jl ~H'\.J'\.J ~~91t1~~91191'HJ1Jff~911~ '1 1'Hlll'\.JtltJl~1l~mtJ9I'jtl1Jfltl1Jl'Vitlfll'j 

Ul1ff'\.J tI 9i t1~~";Hl'\.J 1~tJ1oU' t1~ 1M'ln9lfl111JloU'11 ~ 1~ t1Vi~l'jW 11M'fl111Jfl9l1lf '\.J fft!1J ff'4 '\.JtJtl1Ji'1J 

'H ~v l1J ~ tJ'\.J ll1J II ~ lltfl'111~1J 1~ 1J1'\.J 'j ltJ ll~ lV tJ9I~i9l1 ~ '\.Jg~~'\.J 

, .. 
fl1'Vin 5 fll'j t1t1fHl1J1J'II1911J'j'j 'UltJ11fl~ffl'H i'1J~l~~lf1J 

: Clo QI" ~'" d" ~ 0 £t£i 0
fll'jVtln ll1J1J'II1911J 'j'j ''\.JltJl1fl1Jffl'H'j1J 11l~Ttll1J VI 91 t1~,.,.n'l:llUll~fl1'\.J ~ll~fll'j tI1'\.J1tJ .. , 

fl111J ff~911nUll~fl111JUJ,j'\.Jih 1'\.J fll'jfl11JfJ1J1J~ 1J1WUltJ1~1tJfll'j lVIU,j~~t1tJ 1 rifl1')j''\.J~ l~t1fll'j 
, .., 

Hff1J 191tJ~ t1~f1n'l:llUll~V1V9I1ltl~lntJ1ti1J'j~~1Jfll'jlVlfll'j 1'H lltltln'lltl~UltJl fll'j UV1'\.J n'lltl~tI1fllfl' 

fl1tJl'\.J (AIR SPACE) i~ifl~t11M'1J'j'j,fiwcn~tnl1Jl'H1Jl~ff1Jtimn1~fll'jlcU'~1'\.Jl'\.Jffm'\.Jfll'jW 

~~~ 
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• • t/ 

m'Vffi 8 ntllltu~'Uu,mriu~fiffl1J1HI~Uti'Ut;hJcjf'U 

tllHhfJ'YI V~fl111Jfi ~'Uv~'l7tl mmu'lJ'lJ ~tl11Jl~ff1J, 'U tll1tff'U UU'lJ'lJ ~'U ~'U ~ flU tll1 ~ l~ m'Vf 

~1fJijtJ!1l,h (FREEHAND SKETCHING) Um)tJtltl'lJ'lJfl1HI~ijfl111J;fl'Ulty''Utl11~Hm'Vfi~ 

I I 0 d" '1 , 0 ... "d "" '1 .... :: <lI
mmU1J'UmU'fl~11~111 l'Ul ~ 'Utl11'Ullff'UV~1J1JV~m'Vf'YI~~l'I1'UU'fl11'U1 ~')j'''I~'U ~ltl'U'UM 

fl~W ., tl~'Umv~ l~v'1,*l1nmm~l'H~N'fl'1'U~1J~l~"t'lf'U ~1'Utll1'1~~1'U ~l'U,tJ~l~ IrJ'U~'U I~V 

~~U'lJ'lJ~ i~tl11Jl~ff1JVVtl i llfi'fl::U'lJ'lJ~'Ul'I1~tJU'lJ'lJ1 H~UfJ~~~ llt\'1~~ U11Jl1Iml~" 

Imfl'lJlfifl'lJmh~'fl~IVfl" I~VUl itJ~tll1~"ff'U '1 ~ i'UU'lJ'lJ'UV~Nii~titucn'~u i tJ 

. 
... .... I 

m'Vf'YI 9 Uff,,~m'Vf~1Vm~tl11 FREEHAND SKETCHING 

t/ 

tln,hV'YItJ~fl111Jfi~1JltrJ'UU'lJ'lJ11~ij;1VU'U~Ul ~~ij 

L ~1~m'Vf~1fljjtJ!tJ,h l"fl'1,*~'UffU 1l1tltll 'H1Vt1llmcl'~\J" U~1U~fl111Jf:lU~'UU~ 

U~'fl~fl'U 

2. llff~~U'lJ'lJ~l~'H'fllVU'lJ'lJtrJ\Jm'Vf 3 ij~ l'Yh~fi~UVtl 1'Vf11~lrJ'U~1'U '1 \Jnf1l1tu~U ff~~ . 
ml1Jfi~;111J (IDEA SKETCHING) 

fA: OJ 4 AI ~.cI .1! di" 11 d
3. m'Vf11~m~1Jtll1mt~1 'fl~'Ul..,'Utl 'fl~ff 'H1tJ!1J\JI'Vffl~'fllmn'Utl " Ufl1U~~::I'H'U 

... I '1"i".......
tl11Jl::ff1J flU mV'YIv~m'Vf .., ~ml1J'lf~I'l'U'YI'f~ 

." , 
4. '1'U'Utu~fi~1~U'lJ'lJijfl11tJriuflml1Jfi~;t;1J(IDEA) IrJ'U itJl~vvff1:: U~11'lJl~1l'lJ'lJ 

" ,
m'l~~~tfi'Ut'flfl," 1VUll'fltl''U~V'UU1f1 1'Vf11::ij;r'U~V'Utlntln'U m tJ~mfl," n~ 
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Iii'" iI a d iI _I I 
5. 1I'IJ'IJ'IHl1l1U'IJ'IJ'nH)Vfl1J1'l~~V~lJmllJ~fl~V~'l1'H)m1Jl~fflJ"ll(lfl "1 \JVlI "1 UH~V~ 

'I' ..i ClI iI 'I ' ClI 'I ~ iI

&\JIII9l(l:::U1J'IJ C)f~m'Hl'IJlVlfl11lJ~flI9lV~ &\JHI9l(l~~~1J1NfflJnlJfl\J m t~
 .. " 

6. H'IJ'IJ-I l~Vi i~m;\Jm V~i\J9l'\JHt1'1V1'lU 1itllll9lfl'\lll1l1~WI\J l~t1U1J'IJ (IDEAS 

DEVELOP) VVfl itlillflfl I~V1Lfl'Il~"''l111tlH'IJ'lJNa91nW~~m1Jl~ff1J 

..; 
.fI1'VfYl 10 Uff~~.fI1~~1mh~IDEA SKETCHING 
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~ , ~ 
ODnmJll na"n1D~U1J1J'11~ n","n'UhULll1J 

l: .. l: .. ~ 
l;jIJ"UtJllil~ 1J'WU~'11Z'H11"01" 

... .. , 
• ti1V'YlfJilfl11lJt1fl • tlfl~iHmU1J1J'l~a£m • LftamLll1J11n 2 - 3• 'l41UUUtl~ 2 - 3 L~1J1J .. .. .t. ..lrn.Janflaamn U1J1J~1 Lfln::1ofua1111 2 - 3 ~1JU lf1tJ UlJ1rl1m'1W~Ul 

... .I 
l\tu~ ft au.1Ju;:l~::rhW111tl41U.llll'l1f!'Hd:Ju1'l1wam"i fl tI4I11Yl'IJ £hmuufl',V•
 

Vlil1U") 1'l1Yl
 l7.J~YitJ~u1Jmfir.J19l1lJiEl1lfl ua: m'L;iUUUU1J9111l.. ..... ... ... ... ..
CONCEPT lI1n~lffl • 111mlflt1~fUlnlI1fl'11ft1U~~£Jn1'1fl• ... .I .. 

?j-;mm'lfl1111 

~~ andt1-tUflnonJ LlllU 

• E111~filU1UllU'l1flt1 "l41~lt1 

LVllJ1:tf1l91Hfll11• ~ltU'l[Jil:LiitJfl'HN.. 
...1 ..I 

CONCEPT Uf\~£JlJfIaon'tlenn'~ UllUft'1l4i1U 'l '11m, .. 
(IDEAS DEVELOP) 1Lfl'11::"'~711nflR£l1J 

itl~1ulUU1J1J 

u.ft'fl.s11-tiif11111 

t\tfilDanlJ1Lilu 

~1l41l4Ltlaf~oil49i'• 1Lfrn:~~lu,h.: ~ 

fl111Mftnm10111iJ 

O1nJfutl,~unL'1ILl1J1J• 
lti liil)jiJUqjVll91111 
1I1111n 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



14 

. ~ ~ 

m~;; 11 Un'~~'Ii'U91v'Ui'U011'thn\.H)Vml'U'U~~91nwcti'tJ91n'1..,m11J'U"'J~'U 
4 tI Q,Q,lt/ 

O11'Hm1:::"'U'U'U~fl91flWCV1 
~ . . 

1~'U'Ii'U91v'Ui'U01m"''UmV~011VVflU'U'U 'il1flU'U'U'i1~ 2 ..,~V 3 ll'U'U;;ti~I~Vfl'il1fl 
~ . 
... " " ... I ~ ... " ...... " 'l" .........
'\J'U91'U1J111fl1 1l'U'U ~~flfl111lJ'Ul~tJ~91'UU 'U'UU'U 1f1111JfI~ 'U flVVflU'U'U 'il:::91 V~ ~ 'lflm V~1JVl'\JtJ'U 

'" ... _I'" _I ,.J''l "... ...,1 1...... " 
lllJ'U1'\J1')f1tJ~~'U1u1'Uu~~1l'U1J911~ G'J 'U ~..,~ llfl:::~m1J1:::n'1J 1JfJwm~'\J'U ~tJ1J0111'\JtJ'Ull'U'Ul'\J1 

1J19111t'hw (SCALE) lftV'il:::i,rl~'Uff~t'h'U (DIMENSIONS) ~91Hti'Ufl111Jl~'U'il1~~1J1fl~t'J~ 
~ 

4. d.' 4 _I 1 "... ...
"'1V!1tJfl11 O111'\JtJ'U1l'U'Uu1:::lfl'Yl SCALE DRAWING ~tJ'il:::91V~I'\JtJ'Ulll.J'Um 2 - 3 Ul.J'U 

I JI JI JI II 1 I 

~~fln11;;ti~l~vflHn H-u fll11~tJ'U1l'U'U'Ii'U91V'U-U 'il~~V~fl:::"'~I~V~fll1~Vl~1J"'~VU~' '\Jff~ i mj G'J 

fl~ 1ui'UU'U'UU~1 1~11:::Vl'il,h i,rn\.Hu~tJ'Ul-ll1"'1J1tJ"'~V"''l~VVfl1U'il1flU'U 1~mJfll~1J Vl'il'il::: 
~ ~ ~ 

't11i,r~1'U'U1'UUfl1tJUfl:::H~~~U1:::n'~fl fll111m'\Jui''UU~~U'U'UU'U f111 'il:::,1li ,r'il'Uff'U9i~ll9i 
~ ~ 

'Ii'U91V'U011VVflU'U'U l~tJ'Ull'U'U~l~'Ii'U~'U Un'1 fln11flV ~1'UU'U'U'il:::~V~fl~9i1u'\.l'UV'Uriv'Uil~ 
... ~ ... ~ 

'\J'U91V'U'U 

m~u'U'U~~v~un'~~i'U0111~tJ'UU'U'U SCALE DRAWING if~flV m~~1J9iHG'J ~'il::: 

n'11J11f111n'~~"'~Vn'11J11f1~'il:::1~'\J'U1~tl'~'il1flU'U'U 1,f'U m~~1'U9i1~ G'J (PHOTOGRAPHIC 

VIEWS) ..,~vm~Un'~~"'fl'tJW:::l~'U 3 ij~'~ 1,f'U mVftl1:::1fl'YlWfl't1vi~tJfl (PICTORIAL 

~ .1 " ...DRAWING) C)j'~u1~flV'U~1tJm~ ISOMETRIC.fl1~OBLIQUE .fl1~ TRIMETRIC "'1V.fl1~ 

PERSPECTIVE 1~m~Vfl1~tJ'U.fl1~6th~i~mh~..,rl~un'111~f1111Jl"'1J1:::n'1J'\JV~lUUl.J'U~n91.t1wcti' . ~ 

.yj'il:::lln'~~ V1'ili10111U''U'lh..,Ufllln'~1~1 "'~Vfl~fffl1~ 't11i ,rln~m11J~~H)'Un'1J\!1clllfl:::n'1t1~11J 

fl1111fI 11::: ~ll 'U'UlftV..,11U~ 1~'\J V~ ~ ~91 n Wcti'.. 
~ ~ I 

ff1..,i''U'Ii'U91V'Ufll11~tJ'U1l'U1J SCALE DRAWING -u ~11~'U~~91nwoti';;i1'\J'U1~ i..,tY . 
..,~ Vfl111Ji'U~v'U 1J1fl f111 111J 't11fll111fl11:::..,'"u~fV1Jti'Ufll1 l~tJ'U U'U'U-U 

~ 

"'fl'tJ w::: i'U011 
~ , 

11fl11::: ~-U 1~'U O11Vi'il11W1fJWn'1J,j9i't1l~fl1tJm~I~'U fl"'mhtity I~V'il:::l~'U9i1ih..,'U~ i ,r,~1J1 

cit~'\J'U1~ff~t'h'U U11J1911 ~'U~ J'l..,Ufl iU~l~ ~1J9i1~G'J ~'il:::i..rff1J't~''U£ti'UtilJ'''U'1~fl11i,*n'vtJ 
Q QI tI ~ 91 oC\ tlQ,I'.4 .cl" ~ • tI ~ ~I 

'\JV~~fl91flWCV1 n1J't1~91V~11m1:::mn111JV'UG'J 't11'\J11J11lJ'Un'1'U 1:::flV'U C)j'~'UHVtJHLlJ'U 

1Jl9l1!l'Un'lflfl flV ~1fln''''mfllitJ1 n'fli"'~Vflfl 'fl~1~tJ1~V~I'lf'U 1JVI91V{ n'191'l1 1~'U~'U 
JI til I JI 

1~1 1:::~:::U'U 9i1~ 11J-U 1~ V~'\JV~U11J1911;;11~;j~ff1tity 'U1~f1i' ~~li Ull'Ul.J~il91.t1wcti'i'UcNvu1J1fl 
JI f • • f 

O1'jm~'U;;wti~;;lil'U 'il1~'il1flfl1~ 3 ij9i1in1J~lV1'ilflfl1~lfl~V'U 1~ ~~~11il'U~v~ '1 ~fl1~l~tJ'U.yj . 
1ln'~~lU~1~'\JV~191Q 3 ii9i ri1tJfl~~'j:::'Ul'U"'U'111'U 2 ii~ "'~V.yjl~t1fl11 O111~tJ'Uu'U'Umfi 

11'\J1f1W91'UntJ1tJ (DESCRIPTIVE GEOMETRY) cit~i1tJ1Ji,*tim1'\.J1~t1'UU'U'U't1l~1fY1m'j1J 
~ 

l.u11J1'lhtJi'Ufi"J'UU 
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, 
fllVlYl 16 H1:1'~~~flflW~'UtJ~ 1rl1Jlw!G)fnilfl 

1.3 fI1'1n~UlHt1::;nYltH)'lJHU'JftYl (CONCEPT DEVELOPMENT AND TESTING) 

mnJ~~H~lPlflWCl11'11~ (PRODUCT iDEA) ~l~f1Jm'Hl~HTItJfYhlmJl::;1:1'1JH-ft''1~:::'lJl1l1 
<V q3J?1 ~ ~Q.I rI ..!.IV ";'d.::'1

VlIPU'W1 ~'I1!u'W!!'Wlf1111JfI~NftlPlilWCJ1 (PRODUCT CONCEPT) li'JtJfI'Um1:1'~'Yl1'l:::!u'UfllnJ 

;)tJ~fll'J ~!! -fI~ ~ ~'U8~lPlft l~ t'ih'l11J 1U ~~1'I~afi'UH'U '1f1111J~~~i~! ~ 'W 1'Ufll'J 'IJ 11UWWl'W 11111 

Hii~ flW CV11~ f1111J~~Hi!~ flW Cl1l'l'd~ tT11J TW!!Uft f1'111JU~flI'11~fl'U hi~~'1~'U 'UtJ ~ Ni!1Pl flW Cl1~ 

!!\PlflI'11~fl'U1~liftlV "1 ~U!!1J1J ~~J'U l~tJi1tJ~fl'UfI'11:lJH~Vlftl~ l'Ufll'J!!Ullml1J;)tJ~m'J'UtJ~ 

\9lr:n~!i1l'11mfJH~Vllll~ ~~f1'1'J I~Ufll'J !!Uftml:lJ;)tJ~fll'J 't'W~U!!lJ'lJI'1N"1 !!-ft'lYl1fll'J'Yl~ 1:1'tJ'lJ 

!!'U'1ml1Jtl~1'11~"1 (CONCEPT TESTING) hri~!1'I'UI@mlt!'U 
". .

~ltJd1~l'1tJ 1uihll'W!1:Y:UtJ'U1~'Yl6Y1h¥Yl1m'J~\PlJ'U ll!ft~'Yl~{l'tJ'lJl!'U '1~~ ftt! ,:rflffflfl1Yl 

!~ V'U'YlN~l'U~hju:::1 'U {l't11Uftflfl1~1~~~'I1 i~iJfll1:lJ~1!1J'U~1'I~~tJ~ '( oj{'J tI ~mV1UVU l'1'!u'U 

'I '" ~ '" 'I '" '" '" '" '" _I 'I 0 ,,­fJ1'WVl1'l1 'U::; ~ 'Ufll'J !~'W'Yl1~ tIl'1'U ~~:lJ!'JV'W'1'lfl'11~!'UV'W1'I:::1JtJu1:1'nfi \'Ufll'J'U lVI1m~~1'U1:1'!f1~G)f. 
d " GJ Q.J d Q.I cI d~ '=' 0 =:1.t:lJl!'JV'U !VI'J1::: :lJ{l'~~lfl ~Ufll'J'U'lJ'UHI~mV1'UV'U~ 'UfltJ Product idea Uft~fl'U1m'UU1m1J'U 

!!'Ulm1:lJ~\Pl'Jl'lJUtJ~ tintJ product concept !~tJm'YlN!TItJfl1'Ufll'J~\PlJU1Hi!~flwCl11mjl'U 
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• I 

testmg l'lfU 

• Yi'ill'HIn lll~1Pi1'U~~m~~lUiYln91CJ1i~iin1'n~'1JV~'UU1~i~l~n~~l~ 

• Yi'ill~Wlm'lfU::'H7~m~tilliY~vnmn1Jm::~lUmn~CJf1~ 
ell _I tI cia.- II!t ...+I.c:. ~ 'JJ 4 'JJ QI 0' 

• Vl'il17Wl~1JmW Y171J7~~'H7flm~l1Jl \Pl~\Pl~'\.m 'H~flY11t17t1'ilm(llutJU91 

~ ~ . 
CJf~ n17-nWlU 111~~Y1~ iYfl'IJ IIU 1ft~ij fl17Yi 'il~t11IiY'W ~ IrJU '"n'l:l W~llr-l'W n.. ij~~I'li'W 
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(concept development and testing) 

(product idea) 

.. . 
~tHm':it11Vllm:~"\.Hnn~t)l1.,ji'U'\lW:.,j''IJ~':ifI~mV''\.HJ'U~ 

Product concept 

i----~ 
..l ... iJ '" d2. f)tlnU'IJ'lJm:::1iJ lfl':::VllVlVltl 3. tltlnLl'IJ'lJm:'IJ:'I1':itlm:1 l'YIln'IJ 

fiAt. I QI QI

'rim:::'ll'UfI'ln~~l'lVlUVll::: m:::'l1'Uffln~'Il~'I tJ ~n'IJ~ 1':ifl 

1 ~ t_I-------u-n-':i-Vl-'U-V-'W-~--J1 
Concept testing 

1) 

2) 

So' .. 
'116UUJ 

1) 

2) 

fI':::~1fl 

n:l1~f~ fl'11J1Hliri 

m:::li11l1'1!,:Jfftl..r1hIM 

11fll'i1:::fI',:Jflilm:::~1'U.. 
fl'lfl~,;..r1 hi 
" w'Um:::~1'U'iI:::iJ.ii1fJ1J 

11mlcN,:Jl'U'iI:::iHhy'l11 

.. ., J iI
1. NtlflflWcrJ m:::l lff:::VllV 

ri1'l1f'l..Jirim:::~1'Uffln~'li' 
So' .. 

'116V1 

1) 11fllV1:::l1iJ~ditlfl1f1'~ 

i,;'mnfll1tllfJ 

2) Hm:::~1'UfI'lfl~';~1"l 

'I v'I,;' 

So' .. 
'1161011 

... ... 
1) In:::n:::l1tllf1tll11tlfl':::l'nfJ 

., ..; 
2) fI':::YllfJ'IlW:::'IlmJ1f1 

~ ~ J ~ 

1. N1'IflflWcrJ m:::~l1'UfI'ln~'Il' 

lmf:l~mfJlfJ'Uv1 
So' .. 
'IItlVl 

1) Hm:::~1'UfI'lfl~';~1"l 

hli,;' 

2) fl'11Jl1f:1~~ 

1f:1~m m'UfJ'U~1vi,;' 
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f11~ilm1~111:J1~~~n'll (BUSINESS ANALYSIS) fl111ltlfl~i1lPlfiwcvi'hnJ~~1'W1I1()~ 

~'WlPltl'W if liJ'W~'W IPltl'W ~rl1titlJ ~~ifliY'W 1'lli1'll~Ii1nftlll1im~'W 11,r1~i1lPltltlnhI1'W1V ;ifl f11'J 
>I 

ilfl~l~l1F1 111HYllJl'Hl1'Wf11~ ft'!l~~'l\Pltl'lJll'Yl'Wl1i flt111 ~ fi~,r'W~~lPi'tl~nnl'J'~'lll'JtlJ 1"l'W1fllPlrllfl 

f1lflFl~I'W~llft' ~f1 1l'j~lJ1W f11'Wtlfl"llV 1l,,~1l'j~lJ1W f11~IPi''W l'J'Wfh1~~lV~l~ "1 1m v'l.Jl'Viv'lJ().:!~" 
o	 11].. "".x I .?I 11].1 "'.1 .. "" ... 11] I

f11 ~ 'j'Yl 'll~lnfl"l'W 11'll~lu'W ~ uIPl1lJ1IPlf:lu~~ft' ~fl"ltl~mf11'Jl1'Jtl ~11. 
v ~ tV J 

1.4	 fl1'i'ft~'Uun'liIf1won (PRODUCT DEVELOPMENT) 

11 'fi~ 'lllnf11~ 11m 1~1111'W1m11ltlfl~i1lPlfiwcvi''ll'Wnm11llltit 'lli1 1l'W 1fl111ltlfl~i1lPlfiw cvi' 

~ 'j/" d QI CI Vd QI J,. 9J fj} 4 IV I ..c. QI fI 
'W'W 'll~fllJf1l11nf11~"~'Yl'W n 'll~'W~'W1 mllIPl11Pl'W"l'W ~f1Vf11'Jft''JNIPl'Wll'lJlJl1 'JflIPl1tlVN~"lPlflWCVI 

.x 0 oJ '" "" '" ..~ "'.?I .1 ,.x '" ~ '" "" ."l'W1Jl'll1'W1'W11'U~ f11~'W~'U1~"IPl.flWCVI ~11Iu'W'Ju'j1.:!"l'W IPltl~ ~')j'nrll 1~'W'Yl'Wllm:fl111lVW1Vlll 
~ 

I I ... 1	 ~Jd .t:::l ~ l1J JJ ~ AI rI Q J iii ,., 
tlV1~lJ1n ft'1Pl~ff1'W u'J~ntl'lJ lPl"tlfl'll'W n'J'JlJ 11if11'J ~·mlPl'Yl 'll~ ~f1~"IPl.flW CVIIPl1lJm1lJflfl"l'W1JlIm~ ~ 11 

~ 

.. '" ~ "" "".. dt ~ '" <; <; .. I "'.. '" 11] I ""lJfJtlJf1l'Ylll1lJ1~fflJ~ 'W!')j'.:!'W1W')j'V IlJ'W f11'j ~ ')j'1'Ylfl ~ 'W mVIPl1'J"1 1"l11Jllf1V1"ltl'Jl1ln ~lJft'11Jl'Jf:I~"1Pl 

liJ'UiY'Wti'll~ ~'iJ~ ffruliYvi~'U".:!'Yl'U 11lmh'J1I1n 
~	 " . 

>I 

f11'J~~'W11Pi''Wll'lJ'lJ~i1lPlfiwcvi'm'iJl~n''1'W1'UliJ'Ul~tl'U liJ'U1I11itll1rllV"1 11 fi~lT'W~~m~ 
, ,	 >I 

-W'iJl'JW1fJWftm:lW~~1'J "1 Vi'iJ~liJ'UVilPi'tl'Jf11'j"ltl'JlPlrllfl 1'lf'U "l'U1fl ~'l..!'YlH iY Ull1Un l1ifl 

QI ~ ,d" Q"1" odd.c!l Gt'j/QI <Q QJ tI .c!i QJ "Q"l <lIS 
fJw"nf:lW~fl'U"1 'Yl~'lJ'J ~flfllPltl~f11'j ft''Yll''fln1Jl ~')j'n'lJ~"IPl.flWCVlft'llJ1'jf:lft'tln'lJ~m ~flFlf:l~ 

'11]'" J", ""'" .... '" .x '" '" 011] i"'~fl11lJl1111VIPl1'J"1 ~fl 'Utln'iJ1n'U lPl'Ull'lJlJ~"IPl.flWCVI'Yl'W~'U1"l'UlJ1ll"1 'll:lPlfl~'U1 ~'l..!'Ylflfffl'lJ l1llJ'U 
•	 >I 

Vivw1'iJ nfl'W 'iJ~ tlflf111'JIPl"1fl 1\PlVl11f11~'Yl\Plft'tl'lJ11'J 1'U tY1'U f11~ 1~'J1'Ulm~ f1l~ Vtllli''lJ''ltl'J 

~'lJnflfl 
~ 

1.5 0l1'f1GltT8'l1li1tllGl 

f11'j'Ylflft'tllJlPl"1f1 fitl f11~U1~i1\Plfiwcvi'~1'W1'W ~lnfl 1'l..!'Ylfl"fl~ll~IPl"1fll~n "1 l~tl 

ffnf:llll~ni Vl"lfl~~'lJii.flfl l1itl\Pl"1f1~ii~fl~~lPlfiw cvi'1mJ nfl'U f11'j9iflff'U 1'll~i11Pl~1'U1'UlJ1n 

tltlf111'JlPlrllfl f1l~'Ylflft'tl'lJ\Pl~lfl~i1\Pl.ntlJ cvi' 'll~l11 h1'1~~fllJ"I~V1nml~lfl lilll1lJ1V fl'U n~l'J 
~ 

>I 

ffnVfl1'W~fl~\Pl"1f1 IPlm)fl'll'U'l..!~~iY'Yln~m~tl~ll~'Uf11~\Pl"1f1 ftnf:lw~f11~clifl~l~ "1 ~tl~\Pl"lfl 

lil1l1lJ1V .., ".., liJ'U f1l~~ fI fl 11lJI#V~ 'lllnm11lftlJll1" l"lfl~~i1lPlfiwcvi' f11~'Ylflft'fl'lJ\Pl"1f1~~\Plfiwcvi' 

rill1i''lJ~i1lPlfiw cvi'l~ tlf11~'lJnflflfJ'l..!iflfl (CONSUMER PRODUCT) lm~~i1\Plfiw cvi'l'~flf11~ . 
~\Plft'll1m~lJ (INDUSTRIAL PRODUCTS) dfllJiim11lll\Pln~1~n'U I'Wtl~'llln'finf:lW:~fl~ 

~i1lPlfiwcvi' ll~~'Wf]~m 'jlJnW;ifl 'Wf]~m~lJf1l~1~~fl~mi:lJltl1l11Jlviim1lJlllPln~Nn'U 
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, 
~ 4 IV ~lV!.iII'

1.6 m1ftmnfll1(J1al~I'W888flU'U'U'WAl'U1Na(JI.flwonl'ln.1 

QI~~ 'j} io'''l'I ~ 'j} 0 ~ 
LtWtlihl ~ 1J'U 'U IlJ'U f./t1'IHNtl1111t ~ 

.q

'H'Ufl11'H 'WI 11111 ~~t lJ'U ~1'U ~1'U 1'U'\J tl.:JlJ'J ~'lflm'H 'J tl 
q q q u 

t'Vltll'U h'VIPiW'l ~ l~m)1'U1fllPitlfl1'J~ 1H'H'Vi1'U ff.:Jtlll tl1111~tNfll'J'\JU.:J~1Jnfli'l~iilPiuNft\Plnwtl1' 

1'l1.:J., n~1'UlllPi~tl.:Jiifl1'Jll.,j.:J.,j'Uti'U1'Umn~ t~tllld.:J~'10~11~1Jnfltl fl1n~\l1I'U1lJi'1JlJ~.:J 

Nft\Plnwtl1't~V 1.J11'U1'l tlfl1111~tlf11'J'\Jtl'l~1J~lml 'H7V 1.Jlll'Civ011~1l.,j'l.,j'U ~.:Jt~'UttV.:J~~lt~'U 
~I d 'j} .ct Q;' Q;' _I QI _I.d Q,I d 'Q,I 

t m~ Iu'U m~1J 1'U f11':i'Yl ~ ~VI V.:J 11 '11 1:1flf11'J'\J V'I f11'J'Vi \l1I'U 1u'J1JtlJ1:1 fl'U1J 1.:J'H 1:10f11 'j'V1UVI nVll.:Jn'U 

vvn i lJ ~lnm~1J1'Uf11'if11'iVUf1lt1J1JNftVlfiwCl1UVli:1'1'11m'j'11 1~mll'Vi1~tl11111:1~t~ifJ~ 1WeJi'll-1'\JV'l• 
f11'j' VI m~ll1:1~ ~1J llfl tl ~~ ii fll'j'ffn'l:J 11~'U i:1'm'U fll'j'Wll1:1~ VI 111 fltl i:1'1J't1 t~ v 1.Jln~lJ'j'~~V1~ N1:11'Ufll'j' ... . 

• II 

~\l1IW1Nft\Plfiwtl1'Yi1mjij 

i:1'~1~1'1 (2538) ieJi'V~1J1fl~.:Jfll'j'~1I'U'Ufll'j'~1'1l'U1Nft(JIfiwCl11mj, ll,j~WVf1l~l-I 3 'I11.,j'V 
JI 

vl'llPiv ilJij 

1) llW1fl1111fl~t~t11n1JNft\Plfiwtl1'1'11~ (NEW PRODUCT CONCEPTS) 

2) m~1J1l-1fllmn~I'1l'U1Nftflfiwtl1'1mj(NEW PRODUCT DEVELOPMENT 

PROCESS) 

3) fll'j'flVlli'1JNftlPlnWCl11mj'\Jv'I~1Jnfltl (CONSUMER ADOPTION ... 

PROCESS) 

. 
2. U'U'Jfl11lJ t1 ~Ifl[J1 t1U 't1Kfl\lVl"i';Jml1J''nJ 

2.1 fl'JllJ't1lJUI'U6~fll1'tJfl8tJ1lJ 
JI 

'llnn1':i ffn'l:J 1fl1111 '1111 1t1'\J tI,mnNmJ1J 'j' 11 1'U'Yl 'j' 'j' i'l'l-I~ '\J U'IUn1'lflfll'j' i:1''j'lJ i eJi'vl.:Jij• 
~ '1 ~I?t d, 'j} dQ,l 'JJ 
n~ (Good,1973) 01:11111 fll'JHntl1J'JllllJ'Umg;1J1Wfll'JVI'Jj'1t1""1Jtltl"l1V1n'l:Jg;1l1:1~fl111J'j... . ... 

'I ~ 4 II) I QI ~ c:lll) I QI ~ .... QI <1/ 'I 
fllfl IVlt.:JV'U I'\J1J1'1VtJ1'1111:1~f11'i~~fll'j'HntJ1J'JlIn 11I9l''U9l'tI'Ut'I111 tI'Ufll'J 'l~f11'Ji'l'n'l:J1 I'U 

i:1'm,j''U fll'Jfffl'l:Jl-vr1 ilJ 
, II I 

ij'Jj' (Beach,1970) nrl1111 flli'NntJ'U'j'l1 'I1111t1t1'1 mg;1J1l-1fll'j'Yi.ij~~'UtWtl·lhtl1.J1JflfH'I 
II) ~d ~ d 0 'I QI _I 0', <k" I 'I ~ ~.,j 'I.,j <k " 
I~l'j' fl'U ~ 1l"~lItl1111'lf1'U 1ty I'U1V1QlJ'j'~ i:1'.:J i'l tJtJ1.:J'I1 'U.:J I~ fl1J.:J I'111J tlfl"~ t'j' tJ.:J I~ l'j' tJ .:J'I1'U.:J I~mll 'Vi1~ 

.,j _,d "" 11)_1'1 d ~ 
t'ViVtlJ'i;'ltI'U'VitjlPlfl'j'Jll IlJ I'UVll.:JVlVltl'lf11'j' 

a ,. I f ~I 6!l .d~ ~ d 

flty Ity i:1'11i'J (2516) nmll1 fll'j'f'lnUmll 'I1111fJfN fl'j~1J1Wf11'j'V11J'j'~I1Jfl'UU1J1JllN'Ull 

'j} ~ QI GI i/Ci 'j} 0 .J. tI f I,JQI 

'l1W1V1'Vi\l1l'U 11JfI'i;'l1fl'j t'l111fl1111~ fl1111'lf1'U1ty t'ViU1V1QlJ'j'~i:1' .:JflVtJ1.:J'~VtI1.:J'l1 'U'Il~mll'Vilg;'\Jtl'l 
0' .... I 

tJ.:Jflf11'J'l1 'JV'l1W1fl.:J1'U 
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UlIflfl 'lJ1~ 111 (2539) iM''VJ'j'jff'U~t~t11n'lJm111l11l1t1'Ufl~fll'j1Jm)mllil'I11l1t1~~ 

fl'j~'lJ1'U fll'j t~lIU'j~ i1'V1TI.fl1ViflWtl1~1'U'Ufl~'4f1f1{llfltJ*t~lIXi'U l1fllJ~ ~~f11111f H{l~t 'illPlfl~ 
011) I ~ 0 i'JI.1 0i'JI .. .. 'JI 'JIi 'JId 

'U1 LU~fll'jtVi1l1l1m~1'Ufllnl1~1'U l1~~'U'U 'VI1 l1'4f1f1{lllfl1111t'il'jtyfll1l1'U1 'Ul1'U1'V1fllH1'U 

" _~ do 11) 'JI 
U{l~ V~f1fl'j 'lJ 'j 'j qw1l1111t1\Pll1l'VIflll1 'Ufl L1 

J/ 

'il1flm111l11l1tJ~~fl~11U11l1HIU'jUl$li1 fll'j1Jflfl'lJ'jllihrm':IW~3 U'j~fll'j~~ij. 
1.	 fll'j1Jflfl'lJ'jll t~'Ufl'j~'lJ1'Ufll'j (Process) i'UflWW~'U1f1'U lfltJmfftJfll'j~lti1'Ufll'j 

fl~l~trJ'U~'U IPlfl'U ilfll'j11~U~'U ~~ H{l~ Itl'Ufll'jfl'j~Vi1~~m~fl~ ~lI'W''Unn'U 
~I ?I 0 d I _ ,d • I .. 'JI'" 

2.	 fll'j Hflfl 'lJ nHlJ 'Ufll'j fl'j ~ 'V1l 'VIl<! ~t lJ {ltl'U HlJ{l ~Vi qlPlfl'j 'j1l 3 fl1'Ufi fl 

~ 'jJ ~ 'jJ V I d 
2.1	 tVillXi'Ufl1111~ (Know1edges) t'Ufl~'il1flm111fll1'11'U1fltlH'j1mn'Ut)~ 

i'lf1fll'j i U ihHl'lJUnfli M'tnflm111 ~ltrJ'U ~'VIflfl'U~fl~'U1'U 'U11tJl11m111~.	 . ... 

t~ lIt~lI i M'11'U ~ m l1 IPlfll'j W~ t1J~ V'UUU{l~• . 
2.2	 rY'JlIViUl1fllJ:: (Skill) 'I11flfl1111<M1'Ultu l.wfl{lflfl1111UtutiYtI~'Utnfl'il1flfll'j 

IU	 U IU tJ 

Vi 1~ 1'U 1fl tJ'U1fll1fllJ~ tm ~ U'j ~ U'lJfll'j W 
2.3	 tu~tJ'UUU{l~l1ff'UfI~ (Attitudes) t~fliM'tnflfl111Jfl~~luimJ tU~tJUUUCl~ 

fI1111t~mn1 ~~lU11t1 t~fl i M'tn~l1ffUfI~i mJ~ilu'j~ lf1'lfU' IPlClflfl~'U'W'WI'Ul 
.oC:lo 4 ~ Q.,I i 3J.cS 0 d 3J ~.l 

Vi qlPlfl'j'j 11'11 'jfl 'U'iYeJ 'I1l1fll'j fl'j ~ 'VI1'VIm 1I1~ UlI QfllPl fl ~tJ~'U U 

2.2	 't'i~flfn~1Jml'lJ~'lJ 

i'U fll'j ~~1Jflt)'lJ'jll ~1 tt1'U $Ifl ~il '11 'l1flfll'j1Jflfl'lJ 'j1l ~U1111 'jt) tifltrJ'U H'U 1'V1l~ Uii1J~l~ 

~~~ fitylty Ulli'j (2517) t'il'Ufl'l1'l1flfll'ji'Ufll'j~fl1JflV'lJ'jllH~~rl' 
J/ .. i 'JI 'JI 'JI	 ., ~I <Ii".I".1 ,. ..d 11) 'JI., i

1.	 f11'j'JfH'il~ 'I1~t'U1'j'I.Jfll'jFiflfl'lJ'j1l'VJ'j1'lJt)nlPlt)lJ'j~'il~f1 U{l~lJ'j~ ltJ'lf'U'VI'il~ Lfl'j'I.J 'U ...	 . 
fll 'j1Jfl fl'lJ 'j 11 

J/ J/	 • 

2.	 ~~ tU fll11i'lf111~ i 'U.fl1f1'V1qlJ~HCl~Uiiu~i M'1Pl'j ~'I11flUfl~f1~fl~n'lJiIPlQu'j~ff ~tlYi 
• 1I)'JI'" .,d1l)'JI'JIi'JI'JI'JI" ~I 

fll'l1 'U fl L1'11 'j fllPl Hfl'lJ'VI Lfl H'il~ '11 ~t'U1 'j 'l.Jfll'j Fifl fl'lJ'jll 'VI 'j1'lJ... 

3.	 U~l~U.fl1ViU1fl~flll'Ufl~fll'jfl'lJ'jll M'fl~~'t11fll'jfl'lJ'j1l M'fl~uB1J~fll'j ~ ~H1~~flll 

~1~~ i'Uum'U~fl'lJ'jlliM'l-hu'U i'il ti1fl~ ilfl111Jq''U lliil'lJ'j'jtJ1fllff~tfl'.i~tfl1tJ~ 

tn'U1U'I11 mYUflffU 1'U 'ilutnu1,u• 
o QI 91 CJJ	 QI..:i i ~ 3/Q.I ~ d ,::f

4.	 1J1~ ~'U1tyfjt'Ul'j'lJfll'j~flfl'lJ'jll '11 Lm'lJfl1111ff~fl1flff'lJ1tJIPl111U1Jfl1'j'l1 'jfl 1Jt'lJtJ 

,1.. I ~I <!l 11) ''1 'JI 'JI 'JI ., <!/	 d'JI 'JI 
tCl tJ~Vi tfflJ 'j ~ l111~fll 'j Fifl flmll tVi fl LlI '11 m'U 1'j 'lJfll'j ~fltJ'lJ'jll'Uflfl'ilm'U 'VI1Pl tJ~ i'lf ... 

•	 J/ 

~1 mVlll;!'U 'il1m1tJ ~ltJUfl~'U fl~IPl'U 
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5. ff~l~fldllJfflJ~'\.nj~~t'UmhJ~l.,rli''lJm'jNntJ'lJnIH,,~l'V1tJ1m 1~tJnl'j'lflJ'UlJ'V11~.	 . . 
" ff~fl1Jl1'J'Ufli'~fl 'jl1mlJfldllJ l'YIlJ1~fflJ 

6.	 l~ tJ~~UllJ1tJ'lJ 'jlJ~tJ~ihh~ 1tJ'lfU~tJmnJaiT~~1'U 'il~~ m'jvht Ml.,rl t 'il~ltJU"~ln~ 

fIdllJff'4 n t 'U'lJ'V11~ {J'U 

... iI iI "iI d... ,.!l .1" iI d .... iI 
7.	 1'V1tJ1nHltJ~'VWltJ1lJl'U 'U ~ lHl1'U l1"nm'j ~~I~'U'UtJ~I'jtJ~u,,~'If ~ lHl1'U 1Pl1tJtJ1~ 'il'U~ 

j} G.o'	 d ..::. 

I'Un 'lJnn tJ'lJ 'j lJ ffllJ1'j ()lJfl11lJflm1'lJtJtJ~'UtJ~ 1Pl'U ltJ~ 

8.	 m'j ~~ t Miifl1flt1a,j~l11tJ t M~i''lJm'jNn~'lJ'j1Jii1 ~mff111J~ihhltJ~dl~~1ii~ t'U .	 ,
<!l	 d 0 

'l'JmHJ~'V1'V11mnJ'lJ'j:IJ 

9.	 l~tJ~ Uff~ ~w l1 f)ijU"~fffl1'V'lff ~fl:IJt 'UM~~~vhm'j~'lJ'j:IJfl1'jmn 'Ufffl1'V'l~~u,,~ii. ..	 .. 
ml:IJff~~lnff'lJltJlPll:IJff:IJm'j 

Q,lo	 ~I""Q,I Cfil
10.	 'il~'ill'U1'U~1'ill'j'lJm'jHn~'lJ'j:IJ ~lHl1:IJ1~ff:IJ 

~ & liJilQI ~I d	 d QI 

11.	 d'Y1tJlm fl1'j'j~"mff:IJ~11j:./1'Un'lJm'jHntJ'lJ'jlJlJfldllJffl1Jnm~'V'l1~1Pl'U lJ'j~~'lJ.. 
nnffmn lh:::ff'lJm'jru111~mllJ'lfl'Ult1J~\ph~n'Uff'Ut'il t'Ul~tJ~~1Ul'Ylij~'Un'U m'j 

ff~tnlPl U":::111'V11~11.l~tJ'U n 'ilm 'jlJl1'U Vi~~i''lJ m 'j1JntJ'lJ 'j:IJ 'II l~ml:IJff'U t 'ill11~ lU.. 
l.,rlt'il 

12.	 f1d'jfi''U11111iff~'U~Ht1"ntl1Ul11~ii~t1mw1fflPl't1f'f'Uffmm.,rl'lhtJ• 
13.	 ~~ i Miifll'j1.l 'j~lij'Uj:./"m'j~'lJ'j:IJI~'U'j~tJ~ 'lf1tJiM'YI'j1'lJ.,r~'lJn'V'l1~'H~~11111'U'YIH 

uti'I'U 

14.	 m'j1Jn~'lJ'j:IJl1rt~'ih1m lum'jln'U 50 'U1Vi 
, 
~ d 0 e:I ~ 

15.	 m'j11:IJ~flt1'jltJl11~1Pl~'lJihm:IJ fll'jiMl~'Uti'Um~ fl1'j 'If:IJ 1:IJ ~:lJm'j 'V11~l1 'j ~ 

lff'U ~H 'U~ i'Ul~~~~'I11ff'U i 'il 

16.	 fll'jlU~ 1tJnlffiM~1.,rli''lJnn1Jfl~'lJ'j:IJ ~~ti'iln'j'j:IJ~fflJ1~n t'Umi:IJIll~~m'j 

17. 1'V1tJlmfll'j'lJVmmri~ri''Ufli'11~tJlti'lJ.,r~1J''~IPl'Uffmnl~fllil~1tJmfftM~i''lJm'j 
~I iI iI'JI
 
Hn~'lJ'j:IJfl'Ufl11~1tJlPl'U1~~
 

..."
'IJ'l.JIPl~'U 

1.	 m'jl1ml~l1H"~'j~'lJml:IJ ~111'J'U i 'l.Jm'j1Jn~'lJ'j:IJ. 
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o	 "" 7.	 m'jm'HtJ~TVltJ1m 

.. .1 0' 
8.	 m'jt~'jV:IJ1Uflff1m"~fllJmru 

q 

~	 ~ 

~ttJfftfl (UNESCO, 1977) 1~tff'Ufl;r'U~m.Jfll'jff~1~'H~fl~~'j~flmJ'j:IJH7 ;r'U~fl'U 

2.	 m 'jn1'H'U~ l~Q,j 'j ~ ff~ f1t~ Wl~U"~ ~~~~'H:IJ1V'\J fl ~m 'j~ fl flU 'j:IJ 
~ 

g"o..!l QloGJoe!t QI 

3.	 m'jflm"flflU"~ 'il~m~Ut'U flm'\Jfl~'H"fl~~'j 

4.	 m'jfi1'H'U~lnm'j~flflU'j:IJ mi:IJtih'H:IJ1V~'il::~~~flflU'j:IJ 
q 

6.	 fll'jtJ1'H~fl~m~flflu'j:IJ1,j1~ 

7.	 m'j,j'j::tii'U,j'j::ffYlnmW'\Jfl~'H~flffm 
OJ 

~ ~	 ~ 

'il1fl;r'U~ fl'U ~~ flci11 ff1:IJ 1'j tlff'j ,j1~'U;r'U\PI fl'U fll 'j ff~Nl1~flff~ 'jNflflU'j:IJ 1~'U 5 ;rtJ~ fltJ 
q	 OJ 

~~~fll,ji1
~ 

~ 

1.	 ;r'U \PI fl'U m'j ftfl}nfl11:IJ~11~tJ1'Um'j~flflu'j:IJ 
!'lI :: -:9I"j 'J/ "" 0'21 .d "" .1 ,

IlJ'U'\J 'U ~ fl'U U'j fl'\J fl~m'j Hfl flU 'j:IJIW flfltJ111ffmwu,,::1tfl 'j 1::l1lJ\y111Yllfl~'\J'U11 

ff1:IJ1'j(lU~1'U 1~~1vm'j ~flflU'j:IJ'H~ fl l1J 

1.1	 ,j'j::lflYl'\J fl~m1:IJ ~lt~'U1'Ufll'j~flflU'j:IJ 

,j'j::lflYl'\J fl~fl111J~11~'U1tJm'jNflflU'j:IJllli~1~~~i1
~ 

(w'j'jw flru1mu~tJYl{ 
q 

2534) 

,	 ~d 'jJ

1.1.1	 UU~\PI1:IJ11ifll'jfl'Um 

o ?I	 '1 ':'II .1 '" 'J/ 21 .1 .1 0 'I 'J/1) fl11:IJ'il1IlJ'U tJm'jHflflU'j:IJlJ'j::lflYl'lf~U'il~ lJ\ym'il~lJ'j1fl!l'\J'UYl-1 m 

m,hv~l'Ul1~flfl~f1m In~m1:IJlffV111V ~11~'U~ 'il::"'fl~ 1M~,jB,j~~l'U 

1,r11um'j flU'jU'Ii'U fll'jtJ1tYlflt'U h~1111J:IJ11 ~mJ1t1~l'U~wtrfl~l'U . 
'J/ 'I "l '" 

~ 

'\J1~m1:IJ'jfl11:IJff1:1J1'jtl~ 'Ut'jfl~'U'U 
OJ 
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2) f11111~lt~U1Utll'i~m)lJ'illlh:;tfl'Vl~V~~Ul11 tn~'illfltltyl11~l11 

"ntl1~ lhji'~t'ilu. ffl11l'it'1 1~tllnY~tfl~tll'iw1~ t'liu ~lU~~~l~ 

i'Ut1J~v~ H~VHn~ H"~l'U llJl~lll~'iil'U t~'U~'U 

1.1.2 mj~~l11fl~lltilll1mfJl1ivml11~lt~U'\lv~~hl.JflfI"~V~-W'il1'jWlitfl'jl::l1 
" Vdl~~iiml11~lt~'U~~ij 

1) f11111~lt~'U~'il~W~'Ulf11111f f11111fflm'if.nt111J1'Utll'i1Jgll~mrl~ 

2) ml11~lt~'U~'il~W~'Ulml11f f11111ffl111'jf.H~Vll::lPllUl1U~~i'lJ~~'lI'VlJ 

1'UtI'il'illl'U l11V IPllUl1U~~'iJ::~V~i'lJH~'lI'VlJ1'Uv'Ulf1~• 
3) ml11 ~lt~U~ 'il:;W~'Uli'VlUltll'i1~11'U ff]JUV ytffllV 

4)	 ml11~ltilU~'il:;W~'Ul~fl'l:lW:;ri1U9l1t'liu lJfliifl~fl'l:lW::• 
, . 

1.1.3 UlJ~~l11'll'''Nt1''l 

1)	 ml11~ltil'U '1uti 'il~l1'Ut~'Utll'iuntltyl11l11V~1Jff'i'ifi t'liu l1dmrl'\11~ 

ml11~.. ml11ffl1J1'if.1 '1utll 'ilJ~111'i~ lU t~ Vt1J~uuu 1J"~l1ff'Ufl9iUCl:; 

VI q~ m 'i 11 '1~tl1m:: ffllnlJlJ'Vl1J1'Vl~t iluvy 

• ~I 'I =" 9I~ .. ",.1 '1	 ' 
2) ml11'illtu'U ~UV'Ulf1l'1tlJUtll'iUflutyl11'Vl'il::tfl~'\I'UUVUlf11'1 t'll'U 

l1U1U~lUUflVll'VhtI'lV1'l1'i1~ 'll1lJt~lm!tCl::'il::t~1J'l~~fl 6 t$ivu ~~U 

f1111J ~ It~'U ~ 'il::~V~ VlJ 'ill '1 ~W Ufln'U Ufl11Un'U tfl~V~f1VU-W1tI'lV 1..
 
" 1.2 .,j'U 1'1 V'U tll 'i111f1111J~lt~ 'U '\I V~tll'i ~flVlJ 'i 1J 

"	 " .,j'U~V'U 1'Utll'il11mlU~ltil'U'\Iv~tll'i~flVlJ'i1JU~~U (~'U ~'Ul ilCl1Jlff fll~ 1'U 

d '" '"VI'i'iW fJWlmlJ~U'Vl'i, 2534) 

d 91 .-l 91 • ~ a 91 '1
1.	 tll'HfllJ'i1lJ'i111'\/V\!" tVlVflUl11mlU'illtlJUl1'iVml11I'lV~tll'iUtll'i 

~flVlJ'iU!t1J~t~'U 5 in I~Ufi tll'i'fh'i1'il fll'ifffl'l:l1~'Ufl11 tll'i'Vl~ffVlJ tll'i 

_I '" '" u 'i:: '1111 !tm~ fll'i 1tfl 'il::l1 ~1'U 

2. 

3.	 tll'ifill1U~ml11~ltilu1utll'i1jm)lJ'i1J 

" 2.	 .,jU 1'1 VU tll 'i fill1 U ~ 1~ f.11J'i:: ff~rl'l u tll'iHflVlJ'iU• 
1Ufll'i"WU 'Ufl1'j1jfl VlJ'i1J'l~n~l1J~lt~U~ V~U1~f.11J 'i::ff~ rll11Vtil1l11J1U rvttl1~1J'i:;fflJ • 

ml1Jfflt~'ill'llUtilll11J1U~tl1l1U~ H UUflfl1'ifffl'l:l11~~n'j'jffU:: H ~~rl' 

iity ity ffl1i'i (2517) ttCl::umJ ff~1'lI'9i ( 2524) flrll1i1~11'1f.J1J'i:;ff~rl1Utll'iHflV1J'j1J 

ilf11'iU~fl'l:lW::~fflriru 51J'i:;tll'i flV 
u 
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L~m~lJ'VnJfllllJrl~tr;lfi1J-nu''U l1,rl~'\J-eJ,m~i:l~' Iflfli:l''U U~1~~U1.	 .. .. ..
 

t'YIflUfl1'V1tnf111'mj "l ''Un1'iIJB,j~-:Jl'U
 

2.	 L~m i:l'~lJ i:l'~ l-:JfllllJ i:l'llJl1 () f1lllJ'I1l'U lty''U f11 1IJ B'I1~ 11,rl~' -H'ijIJ1:dY'VInfl1'Vmi:l~ 

ln~IJ1~iY'VIii r,m1'Uil ~~,j'UUi:l~-eJ'Ulf11Pl 

3.	 l~mi:l'ilJi:l'~N";f1'Uf1~ '\J1tyfhft-:J1~''Uf111tJU'l1~-:Jl'U 
d	 _I"""''''' ,"lIJ" cI

IPl'UW'l'VI~~lJ!lUIPl-:Jl'U 111~Hi:l~ 

4.	 L~-eJ~WJ'U l'Vitl~n'j'jlJ' -H'Ln~IJ1~ leJ'lftf~-eJIPl'UW-:J L~-eJ'U illJ-:Jl'UUi:l~f111IJB'I1~-:Jl'U''U 
I rI ~ e:I .d ~ cr'Jl QI Q.I

l1'UltJ-:Jl'UUi:l~-eJ-:Jf1m nlJ'VI-:JlJf111Ui:lfUUi:ltJ'Uf11llJ1.. IJ1~ffUf111WCb'-:Jfl'UUi:l~fl'U 

... 0" dllJ"'" ':!II lIJ_I_I'" 1"'" ,,,d5.	 L'Vi-eJ'Ulf1lllJ~f1lllJfflm1()'VI1~'j1J~lflf111Hfl-eJU1lJ llJlJ1U 'If 11111m~i:l'lJ 'Ul1'Ul'VI 

f11Hl'U~fur:l~'If-eJU i:l'lm1()1U'ilQmm~ufi'iltyl11~1-:J "l 1~ 1Pli:l-eJ~'il'UL~'UU'Ul'Y11-:J 
~ 'JJ ,,~ "" 1 'JJ " '" I ..d "" .1

fl11nflloll f1 'U f1llL'Vi lJ llPllJ 11nll'l '\J ll-:J Ui:l ~ 'VI'U 1Pl-eJ m 9J fl11 W'VI LMl '\J'U 

1'Ufl11tll'H'U~1IPlQIJ1~ i:l' -:Jtl'\J-eJ-:Jf111Nfl-eJU1lJl~fl'WWJ'U 11-H'1Jf1mmijf111lJft'lm'i()''Ufl1'i 

"	 " UB'I1~-:Jl'U'Hi-eJ~WJ'U llPl'U W-:J 111t!'U ~-eJ-:JmfftJl1ftflfl1nhtity 3 IJ'i~fl11~-:J-U 

1. 11"flfl1111l'Uf11llJi (Congnitive Domain) 111uri ";f1'Uf1~ fl11IJfu~1 rhutJlJ 

2. 'Hftflfl1'i~1'Uf111lJ~fffl (Affective Domain) 1~uri TIf1'Uf1~ fl11IJfu~1.. 
I "" 

fll'UtJlJ 

3.	 mrflfl11$i'1'UTIfllol~ (Phychomotor Domain) l$i'uri f11llJ'I1l'Ulty''Ufl11 

" Ufi'l1~-:Jl'UUi:l~f11llJ'I1l'Ulty''Um~'Vit!'U "l 
"	 . 

'Hftflfl11TI-:J 3 IJ1~fl1'i 1~'U 'Hftflfl11' 'U 011 nll1 'U~Yif1'Y11-:Jf111<ij'~INn-eJU1:J,J'Yi.yh1-H'~l~lfu 

fl1'iNfl-eJU1lJijfl11IJfu LIJ~tJ'U'Vitl~fl'j'jlJ1~m -:JlPlllJnf1'Y11-:J~n1'H'U~1 ~ (l'i'iWfl1 '1ni tJ'Vi-:Jff, 

2527) 

o '" _I .. ':!II 'JJ cI 0 'JJ,
fl11f1111 'U ~ llPlQ lJ 1~ ff -:Jfl'\J-eJ-:J011 Hn-eJU n/lPl ij-:JlJfl11i:l'11 1~'H lf111lJlPlflO11 'U 011 

':!II 0''JJ <!/ _I"""''''' d"".l t"	 ,Hfl-eJU1lJ 'VIl 'H'VI 1 lU()-:Jil tyl11f111lJ !IUIPl-:J l'U'VI Lf1~ '\J'U 1 llJ'VI-:J f1lllJlPl-eJ-:J fl11'\J -eJ-:J1Jf1mm 'U 

l1'\.htJ-:Jl'U l1iij-eJ-:Jtlm L~-eJL~'U H'U l'V1l-:J1'Ufl11tll'H'U~ 11Pl()U1~ff -:Jtl'\J-eJ-:Jfl11Nfl-eJU1lJ fl11d1'il'il. 
f1l1lJ~ij-:Jfl1'i''Ufl1'iNflflU1lJ (nlPleJl ~1nW'lftl, 2520) mj-:JL~'U 2 ~i1'Uti-eJ f1l1lJ~-eJ-:Jfl1'i1'Uft'11~ 

......" ':!II	 "'1 ""cI ':!II
111-eJl'U ijl11fl1'i HflflU1mm~fl11lJlPlij-:Jfl11 L'Ul1ifl1'i Hfl-eJU1lJ) 

"	 " 3. ;]'U 1Pl-eJ'U fl11tlll1 'U ~ LU-eJl11ffl1 ~fl11Nfl-eJU 1lJ 

lit!flfl1 1ffflloll'H i:lleJvh'U 1~1-H''H "fUflW CV111'~-:Jif
 
lIJ .. "'.. 0 J lIJ 'JJ
1'Y11i:l-eJ1 (Tyler, 1950) li:l''Uijl1i:lfUflWCV1''Ufl1l1'U~L'U-eJl11ft'l'i~ 114IJ1~fl1'i 
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<!l .d " 'I "" "" ~ """1 ..."...l 'I "1.	 "nJ'l.H'\J~ (Scope) 'I11mJ()~ '\JfJ'l.H'\J~'Vl~fJ~fl1'j 1'I1~L'j(J'IJ ~~1..1 fJfl11:1L'j(J'IJ~ L'V'lfJ I'll 

"	 .
ln~f1111..11'l11..11~1:11..1 1'lJLiifJ'I1111~~ H 

"	 . " 
2.	 f1111..1L~'Wih~1J (Sequence) 'I11..11Vf1~ fl1'j~~LUfJ'I11Vi~~LftfJfl1J1L~'IJ~l~ll'1i'IJ~fJ'IJ 

" 
nfJ'IJ '11 ~~ 1'IJ fl1'ji~~l~ll'\JfJ~LU fJ'I11'1f1mY ~L1:111..1 111'~ii (J'lJ1:111..11'jm1 (J'IJ L~1:1~~1fl.. 

ol:f"~ d Y
Url ~ 'V11 l'I1 Lfl~ fll 'j L'j (J 'IJ 'j 1:1 ~ 1:1 ~....	 . .	 ". 

3.	 f1111..1~mUfJ~ (Continuity) 1'Wfll'j1:1fJ'lJLUfJ'I11~mjtu~Viiifl111..1~1~'j~~lln'IJ f1111..1 

I Jt oGlYQ,I'j).,d 4	 I GlGI Y d ~.l"l1Q,I 

~ m 'IJ fl~ 'il~ 'Vlll'11'111'\Jfl'Vlm1..l fl'IJ fl'IJU~ fl~l~ fl'IJ I'IJ ~1'IJ 'j l(Jrl ~Lfl(J~Url ~fI111..1rlflC)f~ 11..1 

L'Yhn'IJ 

" 
4.	 f1111..1 flrl1..lflft'IJ (Intigration) 'I11J1Vil~ f1111..1 ff1..l~ 'IJ 1i1'IJU'IJ 1'IJ fl'IJ'\Jfl~ Liifl'l111'IJ 

'11 ~fl1:1~ 'j.. 
".	 " 

fll'j nl'11'IJ ~L Ufl'l11fll'j~flflll 'j1..lVim 'j ~ L11'IJ '11 ~fl\1m iifll'j ~~~ l~1JL'Ufl'l11'lf1V111'~1~1 
Q,I "J 310" Y 0 QI' QI I Ci" d "l " .t:::lI d"
'jll fll'j flll 'j1..l I~ 'jll f1111.J'i ~ 11..1 rl1~ll flfl'IJ '11 rl~ 'If1(J l'I11:111..1 l'jtm (J'IJ I~ 1:1~~ 1flUrl~ lfl~ ~rl fl1'j L'j (J'IJ 'j..	 .. 

"	 .
\1~~~ fll'j~~~1~llLiifJ'I11Viuv1J1~n'IJij 41n (~ij~'j fJtun~m, 2518) 

J/ "I" , 
1. ~~ ih~llm1..l1i1fl'l11f1111..1Vlfl~lV'\JfJ~1 iifl'l11 111..1 'illflLi1fl'l11Vi ~1 (J L~~~mflill~fl'I.J 

"	 . 
~ U~Liifl'l1111mfl'l11fl~~mflill~fl'IJ nil 

.	 " . 
2. ~~~1~llfl111..1~lLtI'lJVi~mL1(J'IJnfl'IJ'I1ifl'l1~~ L';'IJ Liifl'l11Vi~t1~ 1~'I1~flLntu ~'I1iflii 

II	 ," I 

""?t	 '" 'I v~ """ "'I..... ~. I '" "" '"I'VI q£J OL lJ'W 'V'l 'W! 1'IJ f11'j l'I1 I~ 1..Ifl111..1L'\Jl1 'il nfl'IJ 'VI 'il~'IJ 1 IlJ \1L'IJ fl'l11'j lVrl~ LflV~fl'W '1 

3.	 ~~~1~ll'illnf/1'IJ 'j11..1 LU~f/1'IJ~fl(J L~'W fll'j L1:Y'lJfl111'~11(J'lJLlf'lJf11'V'l'j11..1'\Jfl~1:1m'V'l 

ilw'I11 nfl'IJ Url ~t11 ~ Uf/'j l(Jrl~Lt)(J~~L~'IJU~ n~flmLrl~ilw'l11m'V'l1~ 
u..	 u 

QI 0 .4" .. I	 "QI GI "Y d "l 3JQIQ,I	 y
4.	 'il~m1Jrll~llL1rll L'lJfl'l11llNlJ'j~Lfl'VI ~fl~'il~ l'I1~L'W'IJ Imllfl111.J'i~11H1rll'\Jfl~fll'j'.. .. 

Ln~ilw'l11 Ll4flffn£Jlfl111JL~'IJ ~ UL~~'il~Ln~~'W 1'IJ fl'IJlfl~.. 
" 

4.	 '1i'W ~fl'Wfll'j nl'11 'IJ~l~fll'j~lL tJ'lJfll'j~nflll'j1..l
 

ti'fl(J ml'1f~ (2524) u,j~1nfll'j~nflll'j1..lL~'IJ4 U'j~Lfl'VI
 

1.	 U'j~Lfl'VIfll'j1J'j'jmVUrl~fli)U'jlVl~V~'VIHfJ(lq~ ~~un fl1'jll',j'j (Jl(J'I11tJU1!nm 

fll 'j II 'j'j (J1m~ 'IJ 'l1 ~ 

.1 'I "" " '" ~l "" " I '" ""."2.	 lJ'j~LflVll'l1~L'\Jl'jllfl1'jHnfJll'j1..l1..l1:11'IJ'j11..1 L'If'IJ fll'j1:11..11..1'IJ1 fll'jflfllJ'jl(JnIJ1..I fll'j 

.1 "" '" <!l ?t"
lJ'j~'l11..1()flL()(J~ 'Vlff'IJffn£Jl LlJ'W~'IJ 

3.	 U'j~lflVl~l'JJ'Wlm'V'l1~~1'l.Jflflt'l L';'W fl1'j1:1fJ'Wu1J1Jj;h~'il~U fll'j1:1fl'WU'W~ L~'W~'W 

4.	 U'j~Lfl'Vl 1~~fl 1'IJfll'j~nflll'j1..l tifl fll'j1~1:1Lrlfi'U'j~nfl1JLff(J~ fll'j1~fl1'V'l(J'IJ~{ 
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1.	 innl'J'U1'Hnv lij'\.Jnl1'UnVlV9111Jl11,rtl~i~i''I.J1Jtl'U'I11J1Vtl1~icN~m_h~ntl'U 1'lf'U 

nJmw 1l~'Umwl1H~iffffi'1~ 'I11tl1~91'Yi'f,.,1 'I.J1~flf~tl1'illiJ~ltlmffi~~t,rl 
~	 ~ 

tl'U11JtitlCl11J
 

.,,,,, "'.1 ~ ~ "'.1 ""iilil '" iilil '"
d
2.	 l1im1tlflu11VllJ'Ufltu~ IlJ'Um1tlflu':ilV'YI 'Il'fj'YIHfltu1\J1J 3 - 5 fl'U 'I1't/m'YI~~H 

" fll11J~~tlf'U Uru'l11 tlUff11flll'Ul'Y11~1lti'i't/ 1~Vii~f111i1'Um1tlflU':ilV 'I1~~~lmr'U 
u •	 ~ 

1~'Um':ilil~ ltlmffi~titlCl11J 
.1.1 "'i. 1 '" ~I	 "'''' "'i3.	 m':iu1~,!!1Jul!nCl1 'I1':itlm1u1~,!!1J'YI1~1'1l'lm':i lu'Um':i'U1':iVlVll'U'U1Jl'Y1Vlm 'I1':itl 

o 
Y"'.I	 "'ilo '" "'.1 '" iI "'.1 ~lt
NI'll'Vl'1l'lruu1~1J1tu 2 - 6 fl'U 1JN~11'U'Um1tlflu':ilV '1mJtu~fl'11vnl1tlflu11VllJ'U 
~ u	 ~ 

oil	 "'iI'" ~I 0'" ~"i iii'" ~ i '" 
flW~1l911'U'U'I11't/tll'1l'ltU'Ufflflty ll'1~lu~ ~tlmff WlftlCl11Juty'l1'l 'Umv'I1'1~ 

"" ~I i YiliI ", ":!!I I/)ild .I"""'''''''''.,i 0

4.	 n1':iffl1i91 tu'Um111ff1N 'I1fjl't/l1'Um1Htltl'U':i1J ~~l'I1'Um1UU'U91~HC)1~m':im~'YI1 

'111tlU B,j~ ~7~ ~~ii ~mJtu~fl~lVm':ifftl'U ~1'U i1V1J i cNn'Ul1l,rtl1Jtltl'U ':i1J~iim':i 

uB,j~ 1'lf'U m11Jntl'U11Jm1icNlfl~tl~ijtl'l11tlt~umw mnhN~9lirtuct1l191Clm':i1J 

mn11tl1'1111 lij'U ~'U 

5.	 m1fftl'U~1'U Ifl'Um111'U~'Illi~~.ijniliun,j~~l'Ui~Cltl~tl~ un~~~lij'Um1tl'U':i1J 
~ ~ ~ 

i 'U 1:mll~U B,j~~l'U tl1~fftl'Ulij'U ':ilV1Jflfl'1 'I11tlt~'U n~1JI~n ~~~fftl'U~tl~ii 

U1~fftJnl1W Im~'Yi'tllJ~ i 'U1~tl~~fftl'U ~i ~ 

ff1Ui~11 ilim':i1Jntl'U11Jlij'Utfl~tl~ijtl~'lflVi~~t-«li''Um':i1Jtltl'U11Jtfi~m':iI~V'U~91':i ~. 
" " 

~	 ~ 

9l11J191QU':i~ff~tlIVhu'U ffl'11i''Ut~1'111J1V IUtl'l11 ~1,rltl'U11J i'YIVlm lij'Utl~tlU':i~tltl'Uffltity 

o i	 iI ":!!I """" 0 I/) iI'Il'lV	 'I1m1Hntl'UnJff1J'U1tu9111JltlWCVI'YIm'l1'U~!d 

" 
~ 

5.	 ,j''U91tl'Um11~1l'1~U1~lij'UN'1m11Jntl'U':i1J 

t~'U ~'U 91 tl'U ~ ffl tiru't/ tl~ m ':i1Jntl'U':i1J ~'lflV i ~'Y1 ':i l'Ull m11Jntl'U11J'\.T'U I~'U 9l11J191ClU ':i~ff ~tl 
u	 • 

" 't/tl~m':i.ij~1Jntl'U':i1J'I11tlili i~iiutlm':if1nlJli~ml1J'I11J1Vm1u1~lij'UN'1 H~~ij 

fl':il1vltlf~ (Crawford, 1954) nrll111 m':iU1~lij'UN'1 'I11J1Vt1~ m11~1l'1~ft''U'I11flWfh• 
~ i~~lnm11Jntl'U ':i1J 1 l1J~~m':i tU~V'Ull U'1~wfl~m':i1J't/tl~~I-«li''Um':i1Jntl'U':i1J 

o 
q " .... I.e::::t..c:i diY """" 

1~1~ (David, 1980) n'11111 m1u1~UJ'UN'1 'I11J1VCl~ m~'Ul'Um1'Y1 'Il'~'1VW'U~ll'1~• 
~li1V1J i 'U n1':i'~ ~11 Wl'fi~iY'UflW~l ml1Jl'I11J1~ff1J'I11tlff1J fl'YIiN'1't/tl~l'I1 ".!m1W 'I1~~'iJlnm':i 

tmVtJlViV'UN'1~l~i~1~vilim1i~ "1 n'Ul1jl'111J1V 191ClU1~ff~tl'l11mnWct1~n1'l1'U~• 
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ii 

"UV '4ty'Wlfi (2520) ,,r'Vl11ff'W::t~vnh~tlJ'WffC1il tiv fll1tU1V1H'YiVU1~ldl.:1H'Clfll1 

lln flU 1:IJ~ 1"'illni~"U1~tY.:I fl'lltJ.:Ifll1llflt:lU1:IJtT'W .,• . . " 
tY1u'~il fll1U1~tlJ'W fmnl1llnt:lU1:IJfltJ iY.:IVitYl:1J11"Ut:ln i~ilnl1llnt:lu'j:IJu'W• " .

u1~iY'Vln mwm'I~l:IJtiU1~ClU1:;tY'Ifl'llt:l'lfl11 tJU1:IJU'W 'I11t:l iliu{I::i 'Wfll1U1::tlJ'WN{ltWtJ'Mfl11• 
" llntJu'j:IJiiU1~iY'VlnmW 11lt:l'ltJlftViJ'il~Vfflftty 3 U1~fll1 ~'Iii 

1. iJll~tJ'Ih,r1'11V'lfl11'tlnt:lm:IJ (Inputs) U1~ntJU~-;w 

1.1 fll1itml::l1flJl:IJ ~lt~'W''Wfll1'tlnvU1:IJ 

1.2 11Pl"U1~tY'Ifl'lltJ'I 1m \I fll111 nt:lU1:IJ• 

... ... ... 
1.4 fll1f1"I'Clt:lfll'Vltnfl'i 

2. fl'i~U1'Wfll'j~ltU'Wfll'jllnt:lU1:IJ (Process) U1~nt:lU~-JtJ 

2.1 i'Vltl1fl'i 
jI jI ... 

2.2 Nt'll11Ufll1t:lU1:IJ., 

2.3 WntYl1U1:;nt:lUfll1U11 tnV 

3.2 ugrWm 

3.3 Wq~fl'i1:IJ 

" II ", I " 

th'W tY1tY~'hn~ (2531) UU'l;r'IJIPlt:l'Wfll1~ltU'W\l1'IJiitnv1tiufll1U1::tiJ'WN{lfll11lnt:lU1:IJH~.:Iii 

1. Ii1'11'W \PI 'IIVUt'll\PItt'C1~ ilPlOU1 ~ tY'I fl'\/V'I fl11 U1 ~tlJ'W N{I(Focus)•
" " . 

til'W;]'W IPltJ'Wtflv'II1l'W Vifflfttyffl'11i'Ufl11U1::tiJ'WN{I1f1Hfl11llnt:lU1:IJ 

2. 11'1UN'W (Plan) 

3. ~ltU'WfllHI1:IJHN'IJ (Impact) 
... o'jI 

4. fll11tfl'jl~'I1'11t:l1q!'Cl (Analyze) 

5. 11V\ll'WH'Cl (Report) 

fll1U 1~ tlJ 'W N'Clfll'jllnt:lU1:IJ ~t:l'l~ltU'Wfll1t:l~l.:1til'W1~UU~t:lt~t:l'l i'lH~fll'jllnt:lU1:IJ 
"J.I <Ii ":!II Q ~ "1.1 jI
!u'il'WO'lfll1 I"lntJU1:IJttY1 lltY'W !uH'Cl1 1\PI tlHU'Ifll1 U1:;tlJ'WN'Cl fll11Jnt:lU1:IJ 1'Wfll1 ug,j~~ueJ:IJ1.if 
... ... .,.JI 

n'W:lJln \PI'I'IJ 
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1.	 fl1'j1f1~{ljiCl'U -11 ""'l i'Ufl1'j1f1~"\P1fl'UUm (Pre - test) tiCl'Ut~'1Jfll'jllflflU'j'1JnU 
" fl1'j1f1~"\PIfl'U'(;Y~'ti'ltJ (Post - test) 11""'lL'(;Y~'iliYt.Jfll'jllflClU'jlJ UllJ1LmtJULVitJu• 

.c9 I .. Id .. I 9J 9J QI

11 ~ 'Yl 'j l1J Cl 'lml '1JU\PI fwm U,,~ fll'j L1J" tJ'U U1J"'l '\J fl 'l fJ L'\J1'j 1Jfll 'j flU 'j '1J 

2.	 fll'jfll11 'U ~'1J1m!l'Ufll'jl.J~U~'ll'U L~fl1.J'j~Lij'U~,,-il'11 ~'l'illfl I~L~111Jfl1'j 
~, ~~'" i . J "'I"J'
Hflfl1J 'j'1JLU'l 1'1J'YlfllJ~ 'U fll'j'Yll'll'U '(;Y'l'tl'U11 'j Cl t'1J 

" " 3.	 fll'j iY'llfl \PI 'illflfll'j 1.J iJU~'llU ~fll'11 'U~I~'U '1J1\P1'j! l'U inflWU 'il~fll'11'U f1~fllJW~ 
..l '" c::lt J ~ i ~ i.'''''' "'''''' "J ~ '\J fl'l'll'U 'Yl {I''l Lfl\PIL1J'U '1Jl\P1'j jl'U 'lJ'U U"1'il~ '11 fl~ U'U 'U 'U fll'j"lJ {)1J \PI'll'U t111 "'I'j flfll 'il 

" . 
iY'lLfl\PI'illm.J~'1J1W~"~~\PInl~ 'illfl'U'U Lm~"Vi I~ 'illflfll'jiY'ltfl\PI I 1.Jfll11'U f1l~'U 

'1J1\P1'j! l'ULv7fl '1 ~Lm tJ1J LVitJ1Jn1J'll'U ~ij ~fllJW~ ml1fl'U n'U 11 ~ fl i flti'LtitJ'ltl'U 

4.	 fll'j fll'11 'U f1'1J1\P1 'j!1'U i 'Ufll'j1.J iJU~'ll'U i iinfll'j iY'lLfl\PItl ti'1 tJn1Jin~ 3 'il~U\PIn~l'l 

n1J~fllJ W~ '\Jfl'l'll'U ~iY'ltfl\P1L ~'U 'l1'U n'1J I ~I ~LWn""fllJW~'\J fl'l 'l1'U flflfl'1J1L~fl 
'" . i . .6 1'(;Y'lLfl\PIfltJl'l	 ~fltJl'l11'U'l f1ml1Wl~ 

II • 

in fl1'j 1.h~ tiJ'u r-l"Hl"~ fl1'j ~~ \PIl'1J r-l"fl1'jllm)1J'j'1J L1'1 'U')'U \PI fl'U "!~'ti'ltJViijml'1Jrll flfY i 'U 

1fl1'jllflfl1J'j'1J~Yh i'I1''Yl'jl1J~'''\Jflil 1m'lfl1'j-~hih.h~iY'YltflwuVltJ'l i~ 1J'j'j"Ji\PIQlh~'(;Y'lfl'\Jflil 

1fl'j 'lfl1'j111fl I:JJ ijfl1m.J~tJ'Uuu"'lwq~fl'j'j'1Jfl1'jYll'll'U 'l'U'Yll'l~~~'U'I11fl llimh'lh iiu'j~ 1tJ'lnJ 

~ flfl1'j1.J iJu~ 'l1'U111fl I~ U"~fl1'jU lmllJf~ I~11J111flfl1'jllnfl1J'j'1J I 1.J1.J11Jiii 'U fll'j1.JiJU~ 'l1'U 

" 
11 ~fl i 'U;i\PI1.J'j~~li'U ~'l'U1Jl1L~'U')'U \PIfl'UrllflfY'\Jfl'lfl1'jfJnfl1J'jlJ 

2.4	 fll·H)~'fh&f)flt1'111.h~flf)1.Jfll11,y't'i~fl\l\ln 

fll'j ~~YllLflfl'(;Yl'j1.J 'j~ flfl1J111fltiiiflfl1'j i i'l1 ~fl'(;Y\P1'j 1.J 'j~ nfl1J~ 1tJml'1Jti~'j 11Wfl~ 
" "".	 . 

i\PIQ1.J'j~'(;Y 'lfl n1fl111 fl'ilfl'j'j'1J i1flfll'jL1tJ'ULL"~i1ifmi~~,, 'U flflL'I1Ufl'i11flff1'U Vinrll1'1J1uti'1 

QI	 fJJ .r:dv .ci ,,;. I ~ & Q.I tldQl ~ 
'11 1'\Jfl'Yl \PI fl'l fl1':ifYnlJ l&W fl'll'1tJ i '11 fll'j ~nfl1J'j'1J1J'j 'j"\P11lJ 1\P1Cl1.J 'j~ {I''lfl '1JfI'l'U 

1.4.1	 mfJ~"U,,~ml'1J~ll~'U'\Jfl'l11""m.rm1.J'j~fW1J~lJmJiJ11~'l'l1~flml'1JL~'U'1Jl't1fl'l 

11 ""n'(;Ym
" 

1.4.2	 fll'jL{I''U Cl LL 'U ~ LL'U1'Yll'l '1 'U fll'j ~f1 fll'jL1 tJ'U fll'j {l'fl'U'Jf1tJi '11'11 ~n{l'\PI'j1.J'j~{I'1Jml'1J 
" 

•	 Q ~ i fJJ,., - J Q Q,lQi ~ '" 
{l'lL'j'il	 tld'jL'\JtJ'U 'I1'\Jfl L{I''U flLL'U~LL'U1'Yll'l1J {)1J \PI 11 'll'm'il'U 

1.4.3	 fll'j LffU flU 'U ~L~tJ1nu fll'ji ~~flfll'j L1 tJ'U fll'j{l'fl 'U L~'U infll'j~ ff 'lL'(;Y1lJ i 'I1'fll'jH 
'" "J~

11"n\lm tflr-l" 

~	 Q,/ f a 1 Q'" d i ~~ ~ i Q
1.4.4	 fll'j'(;Yfl'U LL 'U~Lflt.I1fl1Jfll'j'll'1m'l1"flU"~'(;Y 'lL'(;Y'j'1J~L 'jtJ'U 11'1Jtldl'1JL'\Jl 'ilU"~L11 'U 

" 
•	 '" ~~ J • i ~~~ .1 •ml'1J'(;YlflfY'\J fl'l fJL'jtJ'U '1J1fl'\J'U '(;Yl'1J1'jCl'Yl-1 11 fJL'j tJ'U u 'j~ '(;Y1Jfl 11'1J'(;Y1LQ'j'il 

"	 . .d	 d QI QI ... 1 Q dd 91 QI 

1.4.5 fll'j'll'U 'U ~ LntJ1fl1Jfl1n~~" U"~u'j~L'1J'U~" 'Yl'1Jml'1J{I'fl~ fl"fl'l'\Jfl'l11 " n'(;Ym
" 
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fl1'j ~~ Vi 1ttl mnnh ~flij'IJl1~miijml1'j 'l'*11 ~mY9l 'j ~ij~ ~~11~flfll'j U~~~HnJH~l'U.. .. 
U'U 'Jfl~'Uij~11fl1'Hlfll'j U~~l1 tl1lJ~1'U ~'U '1 'lM'm ~ 9l11/111,rij~fltl'tJlt~'U'119l11119lq1.h~~~rl~ 
• Ii) i/~ ':!II • ~ i/ V i/ '" '" i/ ~ '" i/O' O' O'" 
flll1 'U ~ n ~ 'U fll'j!"lfl fi'IJ 'j 11 'VI1 ~ 11 Ht'\J1m fll'jij'IJ 'jllllfl 'J111t'\rJ ~ 'l9l'Htl'IJ H'l~ fll 'j fi'IJ 'jll ~~'lJ 'U.. .. 
ttlfl~l'j 11 'j~fl ij'IJl1~ fiti ijijfll 'j1'*11 ~fl~9l 'j~~ijm111~ltiw~ ijfl1'j ~~~flij'IJ 'j 11 

.. .. u 

, , 
"" ..... "" "" !II3. ~1'Ul,lUfllflUl'l16~ 

~1'U 1~lJ~t~lJ'J,rij~ti1.m ~fl~9l'j~flij'IJ'jll ij~flfl'tJ1' ~1I1flVW~1/f11'j U~~t~lJ1,rfi~ti'IJ 
" 

fll'j1Jflij'IJ'jll~l'U~1'U m;ViU~~'l1l1'H'lJ ijViij~~tJ'~~~~ij'tJil 

~'J'j 'jtU 11fl''U1n'j1l6 (2526) '~Vi1fl1'j1~m~fi~fl1'jH~9lU~~fl1'jff~t~~lI~ll1,j1lJi1'U~1. 
119l ()fl'j 'j11' 'VIlJU 'j:tfl 'VItfi~ ij~,jfl~l'U 'j1U~1'lJ11f1W ~1I,j~'\J ij~H~9l tiwcvf119l f1fl'j 'jll ~9l ~1~~ij~fll 'j• 
t~'UH~9ltiwcvf~ijml'l'U~~lJi1lJlI 'l'*tJ'j: llJ'Jf'lJ1~ 'jlfllVifi~lIm'j tfl~t)'lJ~llJ~~~1fl UlJlI.. 

A Q"I c/d. 0 iJ.:!I 9J d .. IA A.d I 

H~ 9l flW CV1 'VI 'VI1fl 'JlJlI ij U~~ 'l~9l ij~lIlJ'j lIlWfll'j H~9l'VIU'U 'lJij'U 

f1W~ tY~ f111fl'1~9l { 1I11l1'V1lJ1~lJlIl1~~ (2533) flfl'tJ 1t~ fi~ fll 'j ~~ 91111 u~~tJ 'j~ tiJ'U H~i1 

ff~tJ119lflfl'j 'jll' 'VIlJ 2531-2532 Vi'IJ11'I.h~'H1'Jf'U'H11''VIlJ\Pl'j~l111fli1~f1W ti1'\Jij~ff~tJ11\Plflfl'j 'jll' 'VIlJ• 

ff~ tJ119l ()fl'j 'j11' 'VIlJVi'IJ -11 fl1'jijff~tJ11 9lflfl'j'jll' 'VIuijff'J'lJ&)hu 'lM'tn~u 'j~ 'l~ 'l'l 'l'U fll'j 'Yiij~ t~lJ1'\Jij~.. 
tJ'j~t'Vlfl" 'VIlJ u~:tJ'j:'lf1'H'U'H11 ''YWijfl1111t~ 'lJ 11 i1ff~tJ119l()fl'j'jll''YW Vi1'lM'ijfll'j~~Hm;Vi 
.. .1 • ~ i/ Ii) ..~ '1 .. i/ O' Ii) 
tfl~'\J'UU~~'VI1 ~l1f1'lJ ~'VIlJflll ~~ ~'U~'UfIll1\Plflfl'j'jll ~'VIlJ.. 

~ W1~~fl'j tU1I1111'V1 m~lJ (2534) , ~~1'j 1'lm111 ~ij~fl1'j'\J ij~ 11fl'Yiij~t~ lJ1 'l'U t~ ij~ fll'jc5ij 

'\J fi~~ 'j~~ fl Vi.fl'.2533 Vi'IJ11i1'U~1'\Jfi~~'j~~fl~11fl'Yi tNt~lJ'Ji1lJlIc5ijtrl'U tJ 'j: tfl'VI H'l~llJ ff'J'U 

U11 rl~,r fill ~~ ~1 tiw 'l'U fll 'j tHlJUVi oj t~lJ1ti'IJi1'U ~l'Ufi~~ 'j ~~ flflijr'll'IJ ijm~ 1'\J fi~t ~ij'U 11~ijW1~ 
.. u u 

1fl~~~ 'l:tl1t~ij(i filllfltl11 ~'\J llJ U11 ~ ~~1I1'\Jij~,r tl'lqj~ 'j tl~~ ~ 1I1fltlfl1'j 'lM'm111 ~lti~~flfll'j 
, ,tJ I 

tJ'j ~'H1tYlIli'Un'Uij~ fllfl ttlfl'H'U ff111i''lJUmi ~Vl11fl'Yiij~tVllJ'JcjftJi1'U ~1 '\Jtl~ Vl 'j ~~ flff'J'U 1I1fl~ll1l'j fI 
.:!I " d. dl I G) \11 ilGI ~\I]

. I I QI QI' Q,I .c:s,9J ,9J 

C)fij'\Jtl~'VI'j:~tl'\J mfllfl9lH '1 ~ 'Ufl~ ~t'VIVi'1 ~~ ~ 'lJ'j1f1l'Yl ~1/U9lfl9l1~fl'U lIltl'U fl U~~lJ~lf'j1'UfIl 

1 JJ ,. 

~111tl1lJi1'U~1~1'U1'UlIlflVl~ll1l'j()t~tlflcjfij'~ff1'UiJ ~~lJVl11fl'Yiij~tVllJ1 'lM'm9lH~ 'l'Ufll'j~~i1'U t'l•" ..a .c:a,9J d.r9.c:t. 0 QI 1I1,9J I .... 1 A,9J .c:t.GI ,9J .a do 

C)fij~'U fIl'\Jij~'VJ'j:~m'j lJ~9l111~1~'IJ ~~Utl 'j1f11f1ml1111:~11 'jlJU'IJ'IJ~'UfIlll mmijfl1l1fl f1WfllVi~.... . 
~ .. i/... ... " 

U~~t1J'U~'UfIl'V'l'Utllm 
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fl.l1tJ i:l tlli'YIfl'l (2544) ffmm~fl'll1ff'U fl~" fl'l ~l.u' li'U tll 'jflU 'j:IJ'H ~my\Vl 'j i'YItJl m ~tlflU 'j:IJv v 

"fl'lm:IJd'11ff~m1"HmW VlUl1 ~1.u'lflm:IJlil1ff'Ufl~I'll 'U~1tJfldl'1rj'l IVi fltll'j~~\Vll:IJ1J'j~lijm~~ v 

tllnh'j 1~fldl:IJ~m tll'j~tlflU'j:IJ lm~I'l1 'U ~1tJt1U tll'j i'Un'U fi~m 'j:IJ fl1 'jfll111'U '11'UU~~tll':i 
v 

'l.h ~ ffl'U '11'U tll'j ~~ 1\Vl1 tJ:IJ lff~ fl'lJ mw fl1'jfi~liifl tl ~1;;'i'U tll':i flU 'j:IJ U~~tll'j fll1iJ 'U tll':i
• • v 

NtlflUnJ d1'Utll'j'YIflfffllil~tJ1t1liff:IJ~~~1'Utll':i'Hlml:IJ~:IJ~'U£VlUl1 fl1~ U~~fl1q'jl'lftll'j li 

fl 11 :IJ~:IJ-W'U £ fldl '1liU'mYlt1'tyt1lil1ff'U fl~ U~~VlUi:lty'H llm~ ~1J ff'j 'jfll~tJ1nUtll'j hiffl1J1'j trw1 

j/dllf j/... -:.'II 1If.1'! j/,! j/ "".1 "i '" a IIf llif j/... .,
fl11:IJ,'YIl~'jU'illtltll'jJi'ltlflU'j:IJDJ l'lf l'Hltl~lJ'j~ ltJ'lf'U l'\.Afl'l~ltll" lfl'jUtll'jff'UUff'4'U~ltl 

ff'Hmwi'l'Hlfi 'j1:IJ U'IV'Ili'll'\.A 1J'j~ ~1 t '\.Am!l~~~fl'li'U ~fl'lfflU 
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,... 
'lJ't1't1 3 

" 
1m.:j f11'J 1~tlf11'J~ Wl14 l~~1ltiW tti'm~~l1~Hl1n um...! ff1.J tJ~'J fI , 14 ff114U ~n}jw~'Uv.:j f11'J 

1~tI trl14f11'J01t.l'VlVfI!'V1fl114 1 ~tif11'J~~1lm~f11}j'il1n!!n14ff1.JtJ~'JfI U~~~~1ltiWtti'tJ'J~tfl'Vl1.J'J'J ~ 

tiw tti'!!~~ 'UV.:j 'Ulty'U v.:j~'J~~ n'il1nm~f11}j 'il1nUn14 ff1.JtJ~'J fI ~'lJ 'lf14 !!~~ tJ'J ~ 'lf1'1f14~1 1 tJ 1 fit) 

trl141m.:jf11'J11m~v.:j'il1n1m.:jf11'J'14 ff1'U'Uv.:jm'Jffn}j1'Vlfl~v.:jm'J~~1lm::f11}j 'il1n!!n14 ff1.JtJ~'JfI 

m'J ffn}j 1flW~lJ-U~'V11.:jmtlfllf4'UV.:j m ~f11}j 'il1nm'J un14 ff1.JtJ~'JfI u~~ f11'Jffn}j l!!~~~Wl14 1• 
.q Q.I 0',. f Q.I 0' Q.I d.cQ	 Q.I ... I J, cr .q Q.I 

~~1lfl Wenu 'J~!fl'Vl1.J'J 'J ~ flW en u ~~'UV.:j'U1ty'UV.:j'Vl'J~~n'il1nm ~f11}jun14 ~lJu~'J fI Clf.:j I fl'J.:j nl'J 1'iltl 

"	 "" , 14 ff114 U1;)~ 1tij14.:j1141l1lJ;r141lV14~.:ju 

1. tl1'1114flmjlJtnl'l1lJ1t1 

• 'j/ 

2. ~1'J1'i1'UVlJ~ 
OJ 

3. ~!1.:jtfl~V.:jliv~"n'Uf11'J01t1'VlVfI!'V1fll'Uhti 

4. ~ltij14f11'J01t1'VlVflt'Vlfll'Ul~ti !!~~'J11.J'J11J,rm.m 
OJ 

""	 "'j/ .1 "" 5. 1!m1~'I1'UV1q!~u~~u'J~tlJ14~~ 

1. fl11 thtt'l...lVI flQ 'IJ tfhtt'IJUJ 

" . 
tl1 '1114 f1.w'U Vi u~ ~ flfI t~Vn n rllJ tn1'I1lJ1 tI t~V01t1'Vl VfI f11'J ~~1lm~ f11}j 'il1nUn14 ff1.JtJ~'JfI• 

1 fI tim 'J~h'J 1 'iI fl111Jfi'V.:j n 1'Jllnv 1.J 'J lJ 'il1n ~t:l1 'U 

tJ'J~nV1.Jm'J h.:j.:j114ff1.JtJ~'Jflmdlv.:j / f4Un.:j114'14 h.:j.:j1'Uff1.JtJ~'Jflmdlv.:j / '1J'lf14'lf111~ 

ff1.JtJ~'JfI' 14 1'U1le11tflVfJtI1i1 ~.:j'l11f1tJ'J~'iI1lJt1i;r14i u~~tJ'J~'lf1'lf14..t1 1 tJ~~14 1'iI 

51 4	 ... ~~, ~ ~ ...
2.	 fl11tJ1Hlfl1tN'lJtlfll'l1I'1...1fl110UJ'tltlVlI'tlfll'l...l nUJ 

tfl~v.:jliv~'~' 14f11'J01t1'VlVflt'Vlfll14 1 ~ti tJ'J~nV1J;)1t1'11 ~n~1l'Jf11'Jllnv1.J'J1J , 1.J~1Jm 
OJ 

t~m~vn'l1 ~mJ1l 'JV1.J'J lJ U~~!! 1.J1.J tJ'J~!ii14 '11 ~n~1l'J !!~~m ~ lJ1'U f11'Jlln VlJ'J 1J 

" 2.1 'I1~n~mnnllnV1.J'JlJ~llij14nl'J~.:jU 
OJ 

, I JI	 • f 

2.1.1 ffn}j1mn~1'J!!~~.:j1'Uir[tlVitntl1,rv.:j 'J1lJl1.:j,rV1q!~'il1n1m.:jf11'J911.:j '1 Vilntl1 
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2.1.2	 til'l1'U~'H~nt'l'\PI1llmnJ'nJ 1~l/Vllll'HU1111nnl':iffm:l1,rmJi;Hl1n 1f1Hn1':ii~l/ 
~	 ~ 

JJ	 , 

, 'U ff1'Umn ':i11Jvr"f1111J1'H:IJ1~t'l'1J''U11fl""fl" n~1Jl{ll'H:IJ1l/ ':i~l/~l1m 

fffll'UfiHnmJ':i1J 111:l~"1J'lh::1J1W~'~i'lJ\11n1f1Hn1':ii~l/ ~"lrlflVl1l1':iWl 

1l~1 '~til'H'U~'H~nt'l'I9I':ill,j"flflm~'U 2 'H~nt'l'I9I':itifl v	 ~ 

'H~nt'l'I9I':i~ 1 n1':ifilm~~11l1l1nlln'Uff1J'lJ~':i~ 
~ 

'H~nt'l'I9I':i~ 2	 n1':ifilHill9ltiwen1l1nm~~11l'flff1J'lJ~':i~ 1~l/Il,j"flflm~'U 2 
~ 

... 
':ill/fil':iflfl 

':ilflfil':i~ 1 n1':ifil~flnn~1fl'~vll111:l'U~Il1:l~U\Pl1ph11'1I 

1I1nm~~11l'l/ff1J'lJ~':i~ 
, 

'Jll/n1':iVi 2 n1':ifiln~fl" 111:l~ 1fl1J'vl1l1nm~~11l'fl 

ff1J'lJ ~ 'J ~ 
JJ 

2.1.3	 111:1 ~ 1191QtI 'J ~ t'l' "fll~"~ q~m 'J 1J" fl"vr" 2 

'H~nt'l'I9I':i 
~ 

JJ	 , 

2.1.4 ~~fillafl'H1t'l'l'J~"fl"'H~nt'l'I9I':iU,j"I~'U 2 11fl" '~lln n1'Jfilm~~11l1l1n 
~ 

JJ 

IIn'U fflJtI~ 'J ~ 111:l~ n1'J filHill9ltiwen1I1nm::~11l'flfflJtI:; 'J ~ 1~ l/U,j" Lafl'Hl 

t'l'1':i~"fl"Il~1:I:;'H~nt'l'I9I'Jflflm~'U 2 ff1'Utifl 
~ 

'" 1) fl1flVlqlltl
 

2) fl1fltlB,j~
 

'H~n~I9I'J~ 2 fil':ifilHill9ltiwen1l1nm:;~11l'mllJtI~':i19l
 
JJ JJ, 

do ~ a 9J.c!l d QI tI
1) fl1flVlqlltl	 11J'UI'Ufl'Hlt'l'1':i~"fl"ml1J1~'U!1'Ulnl/1nlJ 1 V1HU1:I~ 

CI ..c::.QI tI t .e:t.QJ tI 
1:InllW~"fl"H1:II9IflWCY)n1JVI"n1':iflflnUlJlJH1:II9IflWCY) 

2) fl1fltlB,j~ 1~'Ufil':iNnfllJ':i1J~l'Ufil'JNminll~ n1':iflflnlllJlJ 

tI Clto d' t Clto QI ""'!J/fil'J ':i~19I1l!1l1:l~fil'Jl9lnlll9l"H1:II9IflWCY) 'Ht'l'1fl"11J 

2.1.5	 til'H'Ul9lnllm':i1Jn1':iNnfllJ':i1J 1191l/Vl1l1':iWl111n1I91QtI'J~ff"fl~1'tI Ll1:l~1I91Q 

""" "" '!J/ "" ':!II ...tI 'J~t'l'''fll''l1''~ql9lm'J1J "l11Vlfl'Ufifil'JHnfllJ':i1J 3 lllJlJflfl n1'JlJ'J'Jfllfl n1'J 

t'l'lnl9l 111:l~n1':i1:l"ijfltliiu~ \17" ~fl~'cNtI':i:;nfllJfil':ilInfllJ':i1J '~un lflnt'l'1':i 
JJ 

tI':i:;nfllJn1':ifllJ':i1J 1l~'Ufl1~~1fldl,,;r'Ul9lfl'Ufil':ifil ~1fldl""fl"1I7"19I11J 

'Jlflfil'JHill9ltiwen 111:l~~1fldl"1t'l'~~'cN''Ufil':il9lml~''Hill9ltiwen 
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... 0 tI "... tI ~ "ItI... tI " '" 2.1.6 .01 'j~ff~fI'Vl'JtI I 'J~t1 'j~ff~fll'lf~ll~'VllUH'Um'jHnfllJ'nJ 'j~n~lJ~'JtI 'J~t1 
" .

~q~mnJ fI'Jl1Jft~'j'JlJtI~~ rum." nllmnJ ff~ nm UCl~m'jtl'j~lij'UHCl 

o " ... tI'" ':!II 1 0 
... tI"2.1.7 m'l1'U~lnwcnm'j'J~UCl~ 'j~I1J'UHClm'jHnfllJ'j1J ~t1m'l1'U~1l1m~Q 'j~ff~fI 

~'J1 tIUCl~ 1~QtI'j~ff~fll~~~q~ m 'j1J ff!NUlJlJtI 'j ~lij'U m;n~~mCl~m ~lJ'J'U 

m'j1JnfllJ'j1J 

2.2 

fI'Jl1Jfl'Ulfl'jl~l1'm'j~~~fltl'j~ffl'U~l'U 1t1iJ~ h~~1'UHii~fflJtI~'j~m~ilfl~tvlfl1lJ• 
ff:Ufl'jWUm l'Ul,rl1lJm'j1JnfllJ 'j1J UCl~m'j 1GJJllW lt1 'j~'lfl ff1J Yr'U £1~ t1m'j~~tI'j~mff 

UCl~ m 'jCl~ 1lJ ff:UfI'j'Vll~1 ~lJ 1C]1~ t1fl~ 1J'I111'VltI1~ tIl'Vlfll'U1ClV'jl'1f1J~flCl~'j~'U fI'j 

1'Vltl1ltl~ 1 'lf~n'lf 1~t1H'ff:UfI'j~fl~mflmlt1,rflml1JCl~ i 'U i lJff:UfI'j tI'j~nfllJ~'JtI.. 
~fl'l1~n~~'j~~fl~m'j1!nfllJ'j1J ~fl - ffflCl m~ m;~ ffm'U~l11~1'U ~fl~UCl~ 

tlJfl{1 'Vl'jff~t1 

2.3 UlJ lJtI'j ~lij'U '11 ~n~~ 'jUCl~ m~lJ'J'U m'j1JnfllJ 'j1J 

UlJlJtI'j ~lij'U 'I1~n~~ 'jUCl~ m~lJ'J'U nn1JnfllJ'j 1J tr1'U UlJlJtI 'j~ lij'U~~~llij 'U 

" .1 "tI '" ~ ...I .:1flHm'jff'jl~t1'U~l1Jmwcnm'j 'j~I1J'U UlJ~t1J'U 2 ~fl'U ~~'U 

~ fl'U ~ 1 fI 'Jl1J ft~l it'UI~t1'JtilJ'I1~nff~'j UCl~ m~ lJ'J'Unn1JnfllJ 'j1J UlJlJ1Jl~ 'jl.. 

o A ~.
3. fl11'm&lIU\I'lI,.,fl81JUI 

" " " " ,j'U~fl'U-Ulrl'Unn1JnfllJ'j1JtilJmi1Jlill'111Jlt1~l'U'J'U't1~iY'U 90 fI'U l~tIlwmrl'U 2•
." " 

'I1~n~~'j~~1JnfllJ'j1J'I1~n~~'jCl~ 12 i'Jl1J~ 1~t1~,j'U~fl'Um'j1JnfllJ'j1J~~-U 
40tI i/o ~ i1d" J.d' 41 tI ~ 

3.1 tI 'j~'lt1Jflw~'J'Vltl1m ~~ll'U'U~l'UUCl~~tntl'Jtlfl~ I~fl'lfU lI~'J~QtI'j~ ff~fllm~t1'U~fl'U 

m'j1JnfllJ'j1J UCl~m'jtl'j~lij'UHCl 

3.2 1!nfllJ'j1J 

.: """ ... .01 ".01... ,,:J3.2.1 'lfU1l~ i'l1 Hltll'jlJm'j HnfllJ'j1Jltlli lltl~'J~t1t1'j~ff ~fI t1'U~fl'U nllm'j1Jm'j.. .
 
1JnfllJ'j1J UCl~m'j1~1!{l~tI'j~lij'U HCl 

3.2.2 l11m'j1JnfllJ'j1J1~t1icN1iinwlJ'j'jtl1t1 m'jffln~ UCl~m'jCl~iifltlfi,j~mtl 
0 Cll Cl .:I 9,I,d J.!fj/Q,Ii " 

~m'j~UClU'U~'Ult1fl~'J'Vltl1m 'J'Vltllm 1 fI'U 1J'I1'Ul'Vl~UClJijltll'jlJm'j 
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~. ~~QI -;.!II ~. a 
Hfltl'lJ~1Hl1'U1'U 10 fI'U ~l'\Jl~'lJfl1~ Hfltl1JnH)~\PItl~'Ull~'Utlf.l?l~l'UI"'W 

tJ 

"11'Y1 tI1flnh ~ liJ'U f.lCl~l'U 'iJlflfl1~ '1J il,j~~l'U '¥J fll'U l'U Cl::~ 1 'if'U ':)1'U'H~ tl 
d.... ~ "I~
 

\PI1l1 'VI TYWlm II 'iJ':) !1
 

3.2.3 '1J~ ~liJ'U,",rfl~m Um;m~'lJ1'Ufl1~ 1Jfltlmll 

o.e:::t. 4 "31 QI ~ 
~11'U 'U fll~ 11f1 ~ 1~'H '\J tl1JCl~':)'U 

~ _I ~ ~ ' ''1.1 ....11"""'1':'..11.<:l..~ "t::\,,'1'1f~""';::~":1""11"~4.1 i 1J~~fI~I'\Jltl'lJ~lI lJ~~fltl'lJ~1V'\JtlllClfh IlJ _ fI uU""llr,u I .,.,rlfl fIf1d "'., 
~ ~ 

IICl~ ~lrtlfm~ th~'Utl~tlllCli 'UnJII'lJ'lJ\PI1H:J 
~ ~ 

4.2 fll~'1J~:aiJ'Um;fl~\PI~ IICl~m~'lJ1'Ufl1~ 1Jfltl'lJ~lI 1I1J'lJ'1J~~liJ'U \PItl'U~ 1 m111tl~I~'U 
~ 

l~tl1ti1Jm;m"\PImCl~m~'lJ1'Ufl1~~mJ'lJ~1I 1Im1~"'~tlll?ll~v,.u~il~~11~~V (X)
~ ~ 

\PItl'U~ 2 ~tlm'Utlll'U~l~tlfl1~'1Ji'1J'1JHl1~fl~m1Jfltl'lJ~lI 1Im1~ln~V,.u~il~~1.
 ~ 

d 
4.50 - 5.00 I'H 111 ~ ~11111 fl 'VI "!~ 

3.50-4.49 I'H 111 ~ ~11111 fl 

2.50 - 3.49 I'H 1J 1~ ffll'1J1'UflClH 

1.50-2.49 1'H1I1~ffllUtlV 
y d .:!I III I 

1'H1I1~ff1J'UtlV'YI~~ l1~tll1J1'H1I1~ffll 

nX 100 . tJ 
~ .... 

'iJ1'U 1'U'\J tlllCl'VI':)'H 1I~ N 
~ 

I ~ ­

4.4.2 fI1mt'w (X) 

X 

N 
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x 

fx 
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, 
UfIfI"" 4 

f./t'lfi111~fJ lf11~fi11 fi11W~'tJlf./~1It1wertm::~1114~)1f1UmHYlJU::1fl l'Uff':1'1J lflHf111 

rlWYJ flflt'Ylfll 'U 1t'l'fjfi11 f./~1I m:: 11114 ~l1f1Uf1'UfflJU:: 111 Ut'l:: f./~1I t1Wertm:: ~114 'llf1Uf1'U fflJU:: 'i~ 

U1::f1fllJ$l1fJ.,j'mJt11m"~fI1'Hf1fllJ'ill 1tt'l::fi11U1::~iJ'UlH;f1ff\9l1Ut'l::m::ln'Ufi11'Hf1fllJ'ill r-lt'l..	 .. 
o .. I Q Q,I	 ~I I QJ I ~ .. I 'j} <jJ

fi1 'i ff1 11'l Itt'l ::r-lt'l fi11 u 1:: ~1l'U11t'lf1~91mt'l::f11::lJ1'Ufi1 'i f'·fn fllJ 1'JJ nqll911flfJ1~C)f ~u 1::f1fl1J~ 1fJfj 

'j}QI ~I 0 ~	 ~I 0 Q,lQ " " 
t'tl11lJfi11f'lfWlJ11l'il1'U1'U 90 fl'U 1YJfJ1mUt'l::m11lfi11fi11HnfllJ11l'l1'U1'U 10 fl'U 'i1ll'YI~ff'U 

" ~1'U1'U 100 fl'U l${r-lt'lfi11ffn141~~ij 
~	 "'I " ~ ~ ':9lOJ 

1.	 'tIfl'lJt'l'Vl'U!l'U'tIfl~ fjt'tl111Jfi11HnfllJ11l
 

. " " 
"
mhJvl1mh~111l11~iY'U 90 fl'U t~'Ut'Vlffl1t.ij~ 84 fl'U Ut'l::~'Vlff'l11fJ 6 fl'U U1::nfllJ 

~ 'j} 'j} I .c:l. 0 tq9lQ.l.r:::t" 
~nfJ'tIfllq!t'l~1'U911~ "1 'YIff111'il l~~~'U 

1.1 .,j'flllt'l$ll'Uflltl.. . .	 " 
f./t'lf111ffn141'Vl1J11 n~llvl1mh~ijfl1~~~t!~ 65 iJ ~lt!~ijfllQ 16 iJ l'Un~llijff1'U 

'1 ,"'I ~ '" , ~I "'I 1! "'.. ~I
ll1tyflfl1flfJt'l:: 30 llmQ1::1111~ 40-49 u 'jfl~t'l~1l1flfl";jfltlt'l:: 20 llfll~fl~'j::'\111~ 20·29 u 

Ut'l:: 30-39 i.I ~ll1flJm~ 50 - 59 n!fltlt'l:: 24.45 Ut'l::~ij~1'U1'U~1t!~~flmq~1f111 20 iJ ij 

'" ~ ~ .
t'VlfJ~'jmJt1:: 1.11 9l11l'tlfl1Jt'lUff~~ 1'U1I1'j1~n 

tJ1Q ;l1'U1'U (fl'U) 
v 
1tJtlt'I:: 

~ln11 20 i.I 1 1.11 

20-29 i.I 18 20.00 

30-39 i.I 18 20.00 

40-49 i.I 27 30.00 

50-59 iJ 22 24.45 

~~n11 59 iJ 4 4.44 

11..., 90 100.00 
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1.2 " " '"'\Jfl1;JCI~l'UtI1"1fV'l 

rmnl':ifftl1;l1V'l1J'iltlri'lJ1P11mhnY1'Uh,tUijtl1;V'lmJ,j'1'U fl~!rJ'U!mJCl~ 14.45
• u 

':ifl~CI~'lJ1ij~1'U1'U!vi1n'Ut1mrJ'Uirtlfftl1;l1 UCld:jtl1;V'li''U~l~ !mJCl~ 13.33 ff1'Hi'ml1~'U~ 3 ij 

. i iI.c:I Go' a do .c:I QI '9J .e:t .e::t. I QI 9J 
~1'U1'U tlCl!fltNtl'Uflfl'lJtI1'll'V'l':i'U':i1'll'nl':i UCI~11~~1'U ':iflfJCI~ 12.22 UCI~'lJ1!':itl~ff1'U~1':iflfJCI~ 

10 !vi1n'Un'U!rJ'UV'lirtl~1'U'\Jfl~i'iUCI~'U1,r'Vl!fltl'll''U ff1'U 2 ~1~'U~~n'lfJflmr1':i1'll't11':iii1'U1ty 
iJ 

UCI~fll'\J1fJ 
9J 
':iflfJCI~ 7.78 UCl~ 6.67 

0 QI V i .d 
~1'lJCl1~'U ~l'lJ'\Jfl1;JClUff~~ 'U~l':iN'Vl 2 

.
Q ,,, 0 Q 

\l'I11H'fl 2 Ut'l'~Hfl11tlUt1::;)UlUfl\l'lnIt)1'lf'Vt 

'" 

" 

'"tll'lf'Vt 

,"U1J'Ul'U 

'" <i
'Utlfl'tl1;ll 

'" " ':i'U~1~ 

i''U':i1'll'nl':i 

I 

11~HU .. I '" 1l':itl~ff1'U~1 

'" .. '" 
V'l'U tl~l'U '\J fl~ ':i! UCI~'U':i1;l'Vllfltl'l1'U 

•'\J1':i1'l1nl':i'Ul'U1ty 

fll'\J1fJ" 
111J 

;11U1U (flU) 
v 
1tlUt1~ 

13 14.45 

12 13.33 

12 13.33 

11 12.22 

11 12.22 

9 10 

9 10 

7 7.78 

6 6.67 

90 100.00 

2. nl':i'l.h~!iJ'U'H'tltlff~':iUCl~m~'U1'Ut11':i~tlfl'U':i'lJ.. 
o 19/ ":,ilQI 

2.1 ~ 1'U1'U UCI~fl1':i flfJCl~ fl11'lJ! 'H'lJ1~ ff'lJ'\J fl~ 'HCl tlff~':i UCI~m~'U1'U nl':i Htlfl'U':i'lJ ..
 
~ ~.oj .. , " 

r.lClnl':irrtl1;llfl111J!'H 'lJ1~ff'lJ'\Jfl~m~'U1'U t11':i Htlfl'U ':i'lJ !'lJ flV'l 11 1':i tlJ 1~ltlfl1':i flfJCI~'\Jfl~ 

fl11'lJfl~!lf 'U !~fJ1n'U 'H'tltl'iJ~':i~ 1'U l~Qlh~ ff~rl'\J fl~ 'H'tlmJ~':i V'l'U11~!.,j'1fl'U':i'lJ ff1U i 'Hqj !~'U 11 

'i
 II
 
QI QI '" 9J Q,I 9J 9J 9J QI

fl11'lJ! 'H 1J1~ ff'lJ flfJ 'U ':i~~'U! 'H'lJ 1~ ff'lJ1J1tlm~ 1U fl11'lJfffl~fl Clfl ~tl'Ufl11'lJ~fl~nl ':i '\Jfl~ H!'\J1':i'Ut11':i.. ..
 
" 60 UCl~fffl~flClfl~tl'Ufl11'lJ~fl~nl':i'\Jfl~'I11J'll'U':iflfJCl~""''' " 56 "'i"fl'U':i'lJ':iflfJCI~ ~lU tflHff':i1~'\Jfl~ 

9J d, .c:I .d 

'H'tltl'iJ~':ifl111Jfl~!~Uff1U i my !~U11~1'U 1unCl1~fl'U':i1J.t11fl'Vlq1;la .t11fltla,j~ UCl~':i~fJ~nCl1 
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17 \)f1fll'jfltJ'jllmtJtI1'W1P1111'YIfll'H'WfI 1 'W'HClfifflP1'L...............................
 ...........1........... ..........1...........
.........53......... .........53.........
 .........46.........
 .........46.........


d . t 'JI'JI 'JI 'JI"" 
18 m ::tJ1'W fll'j fltJ'j 1111fin ff -3tff'j 11 'H ~t '\11 fltJ'j llff1111Hlff'j1-3 

'JI 'JI'JI ...d' - - -- ........................
 ................. ,....
 .........................
.........41........ ...........;?.......... ..........;?........
 ........................
-31'Wff'j1-3fl1'1l"Vi f1f11t11P11W-3 ...................................................................................... ........~.7.. ........
 .........E .......
 ........4.1.........
 

19 m::tJ 1'WfinHfifltJ'j llff-3lff~llt..r~1,j'1 fltJ'j lJ1JI\) 1P1f1~~~9ifl 
.Q. A o.&:::l GI d'fj} 4 Cl G.I d' fj} do 
1'll'1'lfVi fll'j'Yl1NClIP1.f1W crJN1'Y1flllfl UCl::NClIP1.f1W crJ\)lfiNl'Y1
 

iJt'W'I111 'll''W .............................................................................................................................................
 -- --........................
 ........................ ........................ ........................
........5.3......... ........5.3......... .........4.5.......... .........45.......... ..........2........... ..........2..........
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2.2 filIi! ~ t1fl111J l111J1~ ff1J'tI{)~11~ frtYIPl1 11~~ m~ 'lJ1tJ 011Nn{)'lJ 11J..
 
~m O11ffn!l1 i ~ t1~ 1111 W1111 nfl l'Vl1 11J'tI{)~f1111J 1111J 1~ ff1J'tI{)~11 ~n"J1Pl111~~ 

m~'lJ1tJ011Nn{)'lJ11J i~t1~1I11W11~tJ11t1~ltJ'V'l'lJ-:h1IPltlth~ff~f'i''tI{)~11~nffIPl1iifl111Jl111J1~ff1J. .. 
'1 '" ,,,,; ""'",, " X{ltl tJ1~~'lJ1J1n tJl1{)~'tI{)~fl111Jff{)~f1~{)~n'lJfl111J1Pl{)~011't1{)~fo.ll't11{)'lJ11J ( = 4.34) 11~~.. .. 

ff{)~f1tl'{)~ti'lJfl111J~{)~011't1{)~'lt1J'JftJ (X = 4.20) ~ltJ i f11 ~ff~N11~n"Jmiifl111J1'I11J1~ff1J{)~ltJ 

1~~'lJ1111J1~ ff1J1J1n'VJn,j'{)fi'{)~ltJ1tJl1~1fl1f1'Ylt)'YlQ (X = 4.01) ~ltJ1tJl1~1fl1f1tla,j~ 
- 0 ..J QI - 9J A QI'

(X = 4.24) 11~~1I1tJ1tJl1~1'Yl{)'lJ11J1Pl~{)~11~nffm (X = 4.12) ~ltJltJ{)m'tl{)~11~nffIPl1f1l.. .. 
f1111J 1'I11J1~ ff1J {)d1tJ 1~ ~'lJ1'I11J1~ ff1J1J1n~ff~ fi'{) 1W~{)~ ff{)~f1tl'{)~ ti'lJ11Pltltl1 ~ff ~f'i''tI{)~11 ~nfflPl1 

qJ q q cu 

(X = 4.70) ff1tJ,j'{)~tJ ., f1111J1'I11J1~ff1J{)~1tJ1~~'lJ1J1n1tJl~{)~'tI{)~nl1 i1t1~'ti1~'lJ '~1'I11J1~ff1J 

(X = 4.31) 1~tJfl111J~~l1tJff~t1 1'I11J1~ff1Jti'lJilllll,jtJ (X = 4.49) ~1,j'lfJ'lJ11Jff11J11t1U1.. . ..
 
f1111Jf'tl~WJtJ1m~'V'l~l11{)~'~ (X = 4.34) fl111J1'I11J1~ff1J'tI{)~1,i{)mi~t1111J (X = 4.25) 

'" . " ')/ ~ ~I' '1 1 4 ')/ QI 4
~ltJ n 11m11J 011 Hn {)'lJ1 1JfIlfl111Jm1J1~ ff1J{)lJ tJ1~~'lJl 111J 1~ ff1J1J 1n tJ 11 {)~ff{)~f1~ m ntlltJ {)111.. 

- Q I Q 1V9J V .Q e;S ill': "l ')/4 ­
ff11~ (X = 4.42) nllm11Jff~lff11J 11fo.ll't11{)'lJnlln~01111t1tJ1 tJltJ{)mffl1~ l~~ (X = 4.48).. .. 
ff1tJ~ltJnllm11Jn{) l..rln~UH~~ l111tJ011{)'lJ11Jfl111Jf1~lMtJ{)~ltJ1~~'lJ1J1n~~~fi'{) (X = 4.59) 

ff111 1 'lJfl111Jf1~lMtJ ~1tJi'Yltl1 mfi1fl111Jl111J1~ ff1J{) dlU 1~~'lJl111J 1~ ff1J 1J1n~ff~'Yl n~ltJ fi'{) 1tJ .. . . . - ­40 Q l:! QI .Q ')/ Q 

11{)~1I1U1tJ1'Yltl1m (X = 4.57) O1111Pl1t11J1Pl1't1{)~1'Yltl1m(X = 4.57) f111m'tl{)~1'Yltl1m..
." ­

lntl1ti'lJ1'a{)111ff11~'tI{)~11~n"Jm (X = 4.59) l1n!l~f1111J~ltJ1~ltJ01nhfo.li1lPlf1wct1't1{)~ 

i'Yltl1m (X = 4.65) f1111Jff11J11t11tJ011rl1t1'Yl{)~f1111Jf'tlmi'Yltl1m(X = 4.67) U~~0111Pl{)'lJ 
" .... 1')/ 0 ... 1.cQ Q. ')/ Io.c:a. d QI ... tI
'tI{)9fnm1JU~~ 11f1llJ1n!llutJ~tJ1't1{)~1'Yltl1m (X = 4.59) f1111JfI~1'I1tJ~ltJ1ff~{)lJmW

_I " ~I ' 1 I d ''''' '1 ....m nff11 lJ1 ~ n{)'lJ 011 {)'lJ 1 1J U~~ 11{) ~ Hn{)'lJ11J ff1tJ 11~1'I1tJ 111JfIlfl111J 1'I11J1~ff1J{)~ tJ 1~~'lJ 

1'I11J1~ff1J1J1n'Yln,j'{) fi'{)lUl~{)~'tI{)~fl11111~t1~'V'l{)'tI{)~1ff'fIHn (X = 4.05) f1Wfl1'V'l'tl{)~1ff~Nn 
q q q q 

(X = 4.23) fl111Jl~t1~'V'l{)'tI{)~Qtlmw U~~lf1~{)~l~ (X = 4.02) U~~1~fJ~'tI{)~fl111Jii 

tl1~iY'Ylifl1'V'l'tl{)~Qtlmwu~~1f1~{)~ = ff1tJfl111Jl~t1~'V'l{)'tI{)~mnff11 (X = 4.42)1~ (X 4.26) 

'tItJ1~'tI{)~..r{)~'Hn{)'lJ11J (X = 4.49) O11~~M'{)~tla,j~0111'111J1~ff1Jti'lJnllm11J(X = 4.42) 

ff111 1'lJ fl111J,j 1fftJ 111 U~~1'I11J1~ ff1J'tI{)~ ~1{)d1~ fo.li1lPlf1Wct1fl111J1'I11J1~ff1J {)~1 tJ 1~~'lJ1J1n~q'~fi'{) 

(X = 4.67) ff1tJ~ltJO11~11iJtJ0111Jn{)'lJ11Jfil1~~'lJ1'I11Jl~ff1J1J1n1tJl~{)~'tIfJ~i'Yltl1m 1~l1m 

IPlHIPl11J1Pl111~~n111tJ~ (X = 4.46) ~ltJ~tJ ., fl111J1'I11J1~ff1J{)~ltJ1~~'lJ1'I11J1~ff1J1J1n~~~fi'{) 

~ltJi'Yltl1mU ~~1IPlQtl1~ff ~f'i''tIm11~n''J1Pl1 lM'~l,j'l {)'lJ11J'Yl11'lJn{)tJ011{)'lJ11J (X = 4.64) 011 

~~{)'lJ11Jm'lJ~1tJ\Pll1J11~nffIPl1(X = 4.52) ~lff11J1M'~1,j'1{)'lJ11Jm~'lJ1tJ011{)'lJ11Jii011ff.. .. 
ff11Jl1t1ff~1~~ltJff~1~m~'V'l '~~1t1~1m~( X = 4.55) U~~m~'lJ1tJO11'Hn{)'lJ11Jff~lff11J1M'~1,j'1.. 
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- .
do QI q d. 

(X = 4.5 1) 71tJl1~:afltJ~~,:jU'ff~,:j &U~171,:j'Yl 5-6 

.. . 
4. '4.' CIt. Q' • QJ IV ~I

g)11H'fI 5 UU~~flU1UUJ Ut'I~fllfl11111't'l1l1~Ull'Utl~fll111fl~I't'l'UUlfnfl\J't'lafl\lg)1Hfltl\J111 

iilu'Umil'U11f.l~1'U 

. 
Sol 0 

'UtlfllOlll x fll1111't'l1l1~Ull 

Q, Q'4 IV IV ~I 

fll111fl~I't'l'Umf.llfl\J't'lt'lfl\lg)1Hfltl\J111 

Sol OJ _I d OJ 

~1'Ulg)QU1~U~fl'Utl~'t'lt'lfl\lg)1 

"... " "" 1 'fffl~ f1l1fl,:jfl1Jfll1:IJ191 fl,:jfl17'1fl,:j rj1'I1fl1J7:IJ .4.,.3..4 Jl:!.ij];1,ff:J:nOfl. .. 

"... " 2 'fffl~f1l1fl,:jfl1Jfll1:IJ191 fl,:j fl 17'1 fl,:j'lt:IJ'lfU ..4,.fQ rJ::!JJ.J;1J.YJ!V,J.fL . 

~1'Ulfl1~ui'H'Utl~'t'lafl\lg)1 .
 
odd 

3 \llUlU 11l11'Vl fl1J 7:IJ fl1f1'Vl q1J Q :t:.~QJ.. Y!1.~.J.;:.~.1.!.1.!.Jf.! .. 

4 ~lU lUnm~ fl1J 7:IJ fllfl1J DU9I ,.,.. "......4,,2,4,....Jl1Jn;:~~UnfL .
 
o d ... 

5 \llUlUll l11'Vlfl1J 7 :lJ191l1fl~'l1 Clfl"!1917 .4.,H rJ::!.1.),];;,ffijV,J.f.L . 
Sol .; OJ 

m'UI'Utl't'llU11~'Utl~'t'lt'lfl\lg)1 .
 
SJ Q,I QI 0' QI11
 .c:I,


6 'fffl ~ fI CltNfl1J 1 191 Q 7~ 'ff,:j fI 'Ifl,:j 'l1 Cl fl "!1917 .."....... 4.70 ..,...J'l13.:J.J;:~1.!1.!JflYl"l~
 .. 

7 11 tJ,:jfi1~1J '~1'l1:IJ1~'ff:IJ 4,}J. rtt1.).J;;.~.ij1!.J.f.L . 

8 1rJU f1l1:IJ f~l1U 'ff'UtJ 1'l1:IJ l~'ff1Jti1Ji1\l ~UU 4.,,1.2 rt!.~.J;.~.2.J.1!.J.D .. 

9 ~1,j'lfl1J71J'ff1lJ17mj1f1l11Jf'tJiWJU1m;h..~Vi1fl~'~ 4,}4 rt!.ij];;.:IT.W:D.O . 
... 

10 f1111J1'l1lJ1~'ff1J'Ifl,:jli'1 fl'l111~tJ7l1J .4.,.7.~ rt!.~.J;.~.2.J.1!.J.O . 

11 O\lfl771J'fffl~f1flfl,:jti1J1i'1fl'l11'ff17~ 4A? .J:J1.1.!.J;:}!2.J..1.!.J.D.. .. 
...::. ,...::. q 'JIJ/ '" .c::. d)lq':

12 fl\lm71J'ff,:j1'ff71J &'l1rj1'11fl1J71J1fl~fl171 7tJU ~ &UIUfl'l11'ff17~ 

,~~ 4.,.4.§ n.1.2.J..J.~.'t.mmo .. 

13 O\lfl771Jt1fl i~IO~U7,:j~,:j i\l iUfl17fl1J71J 4.:.?? ~:J1.2.J..J.~~~~.J..Q~.~.~ .. 

., 
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..	 . 
lCC 'lll::I'	 Q " <l:I ~IQ"I

91111-:1" 6 UO'~Hft11i1t'1UUt'l::ft1ft1nJl..nJ1::O'll'Utl-.2ft1111ft~1't'lUlflU1fl'Ufl11Hfltl'U111 

;)lUUflliJU11U~lU 

. 
'" 0 ft11111't'l1l1::O'li'Utlft1t1111 x 

Q	 " Ci IV ~I 
ft1111ft~1't'lUlflU1fl'Ufl11HfltlU111 

· o '"	 '" 1 \l1'U1'U1'Vltlltl1	 4.S7 J1UJ.]~ffJJ.1.I.J.OY.J.:q.~ . 
oIl:':lo 4=l d. 1 d.	 do · 

2 1'Vl tllm 11tl11!~1tl1l tl11 tllJ 111tltll~~	 :4.•.5.7 rt1.tn:.ff.lJ.tJ.1f.lY.J.:q.\!L. . '"	 .9J oClo 4Q14 QI	 4 

3 f11111~ 'tI tl~ 1'Vl tl1tl1 ttl tl1tllJ t'U tl 'Hl~11~'tI tl~'Ht'I tl~~ 1 ...4.59 t.'l1.tJ.1::.n.lJ.lJ.1.flY.l111.l··· 
QI 0 ~ 0 oIl:':lo QI rI oClo	 ..d. 

4 'Vltlfl ~f11111'lfl'U lqJ 1'U tl11'V11Nt'I ~f1W CVI't1tl~ 1'Vl tllm 4•.65. rt1.lJ.1.;:..ff.UtJ.1f.lY.J.:q.a . 
, r 'JI oIC:':lI	 d · 

5 f11111~1111Hl 'Utl11f11tJ'Vltl~f11111~'tItl~TVltllm	 4•.67. JY.l.lJ.l;;:..ff.lJ.tnf.lY.J.:q.~ . 
'JI QI 1910 4 0	 .J4C':lo 

6 tl11~ tllJ 'tItl91tlfl111Ut'I ~tl11 'Hmtl1tlfllU'U~'U l't1tl~1'Vltl1tll .4.,.~.9., Jl:!Jn;:.n;l.tI.J.f1Y.!.:q.r.J .. 

'" .., 1.1' 1.1 '" ~Im'U1O'~tl fl1W 1tlflO'11 1::fltlUfl11tl'U111 m:l~'t'ltl-.2Hfltl'U111 

7 ml11tVltJ~'Wtl'tltl~1~~1Jtl	 4.05 t'H1J1~~1I1J1tl 
q	 , . 

8 f1WfI1'W'tItl~1~~1Jtl	 4.23 t'H1J1~~1I1J1fl q q ....•.••.......•......••. -	 .
 

9 f11111t-WtJ~'W tl'll tl~~tI m W Ut'I::tfl~tl~'~ ~,.rl 'U fl111Jfltl U,j~ ~:.9.? t~.~.~.~.~~.~.~.~ . 

10 f11111~tl1~ff'Vlnfl1'W'tItl~tltlmWtm::tfl~m'-N~'-N''Ufl11• 
1JfltIU,j~	 4.:.~§. ~:t!.1.J.J~:r.r.1.J.!J.J.n . 

'" 11 f11111t'Wtl~'W tl'tltl~ ltlfl~1.1	 _ 4.:4.~ m~J.J.;!.:r.r.~!JJ.f.) .. 

12 'tI'Ul~'tI~~..rtl~1JfltllJ111	 4.:4.~ J.:t!J~J;.:r.r.~.yJ.D.. . 

13 fl11 ~~..rtl~tlu,j~ fl11m11 1~~1ItilJ fl\lm 111	 4.:.~? t.:t!.~]~.~~!J.~.f.) . 

14 f11111tll~'U'\lUt'I~! 111J1~ ~1I'tItl~~1tl~1~ Ni1~fiw ct1 4.:.?!. t.~.~.~.~~~.1.J.~.~~.~.~ .. 
SI 0 Q ~l

m'Ufl11m1'U'Ufl11Hfltl'U111 

15	 1'Vl tllfl l'-Nt1t'1 1~ 1 ~~ 111~ l1H~til'H'U fL 4.:.~~ t.:t!.~]~.~~.1.J.~.~ .. 
.. ,,'" " 'I"""_I '" 16 1'Vltl1mU\l ~1~fllJ 1::~ ~f1't1tl~'Ht'I fl~~1 1'H Nt'tlltllJ111'Vl11lJ 

q	 '" '" · I	 '" 

fl tl'U fl11 tllJ111 _ 4..:.?4. t.:t'.~.]~~~.1.J~.~!).~.~ .. 

17 ,r~fl11tllJ111mlJ~1'U~111~til'H'U~H''Um'fl~~1 4.52 t'H1J1~~1I1J1fl~~~..cu	 , 
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.. .
 
... (') ,...' ... .. ... IV ~I

Vll1H'fJ 6 Vl6 mnUfllliUUI Ut'l~f11fll11J1111Jl~0'1J"6~f1111Jfliul1'Ulmf1flum1Hfl6U11J 

;iln'Ufllil'U11U~1'U 

v 0 

,.6f11011J 

-:l1U'tY~l-:1V1;'VI1~~'W~1m-:l 
~ I A III iJiJ iJ .e::t A.cL:::t ,

19 m~ U1Unl'HmmJ'nJ'tY-:l1'tY11J ~ '11 ~1'\llVU11J1J1~1If111'Vl~lIV.. 
-=to Cl 0 -=to QI rliJ 4 -=to Q,I tI fj}.::I
1'l11'l1'V1 nl1'Vl1~~1I.fHUcy)~1'VlV:lJV U~~~~lI.nWCY);)ln~l'Vl 

ii lu 'Jt:lJ 'l1.1L.............................................................................................................................................
 

x 

.4.55. 

. 4.5.1.. 

f1l11J1111Jl~0'1J 

n:!.t!.1.o/..iYJ".~Jfl.~~.~ . 

LH.111~.ftl11J.1fl Yi~.~ 

ff1'11 1u.tJm'tYu vuU~ '\IV-:l~l.tJ1VU1:lJ'VItri1 Nl.tJ11Unl1llfmu 1:lJ~hu'1 '11 t1i11iii.. .. .. 
fj}.e.d y .::1.:1 I~.e::t 'j/~dQlJ 
'\Ivfl~mUu~~'\IV!'tYUVUU~ :lJl'V1t1-:1 24 f1tJ 1'Vl1tJtJ'VlU'tY~-:I'\IVfl~l'I1tJ ~-:ltJ 

1) vtlln1..riinl11il~1ullnvU1:lJl'lftJ;fvnl'VI11~ ~~lIftW~~Vi1'tY1:lJ1mU1hhh~tJ 
... 11)'" ,., 0 

V1'l1't'1 l~ rjl'tYtJVUtJ~;)ltJ1tJ 12 f1tJ 

2) m1:lJ~~1~;)lnnl11lnvU1:lJ'tY1:lJ1HIU11thh~nvum;'t'I1~~~1'tYtJVU'\.J~~1'\.J1tJ.. .. 

... 1 0 iJ 0 

-:l1tJ1J1~;)1 rjl'tYtJflUtJ~~ltJ1'\.J 4 f1'\.J 
J/ 

4) ~V-:lnl1'Vl1 1u;TtJlIVtJ1tJnl1 ~~lIm~~l'l:l~lmlntJffull ~1 ~ 

1 f1tJ 
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, 
U'tl'tl"" 5 

nlt.lN"ml~,j8nn.lfmU~ 

II • 

f11'H1l1UtN1U 1m~f11'J ~hrfJ'1 tJ ~huiHH~f:lu'J~ff~fllwfl f11'Jf.hfJ'Ylfl~!'Ylfll'u 1'(;1of11'JHil~. 
m ~ ~1111l1flUfltJ ff'lJ U~ 'J ~ U'(;1 ~ f11'J 't11Hil~ft w enm~ ~1111l1 flUfl'U ff'lJU~'J ~ U'J ~lfl'Yl 'lJ 'J'J W~ftW en 

I	 ,. io' 

U'(;1~'tIfl~,rjqJ'tI fN,yh~~fl ti'J!:IJ'lftJ mfl'lfU11Ct~U'J~'If1'lfU't11 i u,yhyu '111 1~fJii,j'tJ~ f)tJf11'J 
II 

o.e:t. GI ~ 

~11'U'U~1'U~~'U 

..c9 iI .a 
II 

iI 0 GI ... 1	 0 

1.	 ffflll1't1 f):Iq! Ct'W'U ~ 1tJ fll'U f11 'J'Yl1fl'J ~ ~1111l1mlfl'U ff'lJlJ ~ 'J~ f11 'J flf)flU 'lJ'lJ 11Ct~f11'J'Yl1 

Hil~fiw en111flfl'J ~~111 1~ (lilA 'W1: Hil~ftw enu 'J~ Ifl'Yl'lJ 'J 'J ~fiw enu'(;1 :'tIfl~'tI1qJ'tI f)~~ 
d/ I _il 

'J ~Ctfl UCt~fl~:lJllJ1'H:IJ1fJ 

2.	 d1'J 111m1:IJ~tl~f11'J1Jflfl'lJ'J :lJ1I1flm;:lJlil1'H:IJ1fJ• 

3.	 ~~'t11'H-afl"J\Pl'Illflfl'lJ'J:IJ 

4.	 ~~'t11 Hil~fiw en~'Ul!'lJ'lJ~ '1.:N'1'U f11'JllmJ'lJ 'J:IJ 
, . 

5.	 1~7 fJ:lJfffl!m~mflff1'J-¥i'1~'1 'Uf11'JlImJ'lJ'J:IJ 

6.	 ~llij'Uf11'Jllflf)'lJ'J:IJ 

7.	 u'J ~lij'UH'(;1'H-afl"J\Pl'I UCt~m~'lJ1tJf11'J lIfltl'lJ'J:IJ 

II II 

f11 H1l1U'U~ 1tJ fl i'~{j i ~~11U'U f11'J rl1fJ'Yl f)~1 'Ylfll'U letOf11'J 't11 m~~ 111 111fl!lfl'U ff'lJU~'J ~ 

UCt~f11'J 't11Hil~fiw enfl 'J ~~ 1111l1flUflU ff'lJU~'J~ 1~ mll'H tJ~ fl~ lJlPi1mh~l~tJfl~lJ'I!lJ'lf'U'lf11 i i 

ff'lJU~'J~ WUfl~1'U'lJ7,r'Yl!f)fl'lf'U U'(;1~ U'J:'lf1'1f'U..t1iu~ff'U'111 ~1'U1'U 90 fl'U l~fJ'1'l11~fl1'J~:IJ 

~1tllh~11 'lJ'lJ i1im m~1111~11~ ~1fJiif11'J11 ~~ i uiJ~'lJ7,r'Ylmfl'lf'U ~1~fJ1,j fNti'lJf11'JHft~HCt iU' 

ff'lJU~ 'J ~ mdhN Im~ ~1fJi~f11'J ~~il1fJU'J~'If1ff:IJvr'U15U'(;1:U'J~f11ff'Yl1~ Sfl 

lfl~ fl~ij fl~ '1.:Nu 'J ~flfl'lJ~ 1fJ 'H ~mJIPl 'J fll'Jllflf)'lJ'J lJ 11'lJ'lJl.h:: tiJ'U 'H ~fl"J\Pl11!ft~ 
~I ~.Q.d'1 j/'1 ... d'j/ '1 t J .c!I fj/ ,,J.e:t,.Q	 I

m:'lJ1'Uf11'JHflfl'lJ'J:IJ fff.lIPl'Yl 'If tJf11'J11fl'J1:'H'tIfllJft 'UflN'U flfl fff.l~fl1'JflfJ'(;1: U'(;1~fl1mftfJ.. 

j/': j/j/., 

1.	 'U fl:lq! '(;1'WtJ i 1'U'U fl~ ~1'U1'J'lJf11'Jfl'lJ'J1J 

1.1	 HCtfl1'Jfffllll'W'lJ'h m;lJ~1mh~ri1tJ'1'HtUiimfJ'J~'HiN 40 - 49 iI iim~'W'H~fl
•	 u • 
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0;1/ • !J/ 
!lJ'U!l~'lJ1'U 

2. fll':i1l':i~!ij'U'I1l:im"~':i!lCl~m~'lJ1'Ufll':i~m)'l.J':i~.. 
f)1':i1l':i ~ !ij'U'I1l:im,.~':i !lCl~m ~'lJ1'U fll':i1Jm)'lJ':i ~ 1~ tIH!,j'1i''lJ fll':i1Jm)'lJ':i~~1'U1'U 90 fI'U.. .. 

" " " nm1",i'Ylmm!!Cl~flW~m':i~fll':i~1'U1'U 10 fI'U ':i1~!!'lJ'lJ1l':i~!ij'Uvr"'ff'U~1'U1'U 100 'Jt~ W'lJl1 

{J ~t 'U ':i~ ~'lJ! '11 ~ 1~ ff~~ 1f)!'If'Uti'U 

!J/ ., _ I " ., ''1'' 
fl11~!'I1m~ff~~1'U1~CllJ':i~ff"'fI'\J~H'I1Clf)ff~':i{Jfl~'U':i~~'lJ!'I1m~ff~mf) 

q IV CU 

!J/"!J/ .,
~1'U ~flHff':i1"''I1Clf)ff~':i cu 

, V "lII!.:I Q,I 

ff1'U ~ 1'U!'U{J'I11 ff1 ':i ~ '\J {J'" '11 Cl f) ~~ ':i..
 
1Jf){J'lJ':i~ 1~ flfl1wn~{J~l 'U ':i ~~'lJ!'I1 ~l~ff~mm!Cl~!'I1 m~ff~mf) ~~~ ff1'11 i''lJ !!Cl~~l'U i'Ylmm 

W'lJl1f111~!'I1m~ff~{J~t'U':i~~'lJ!'I1m~ff~mf)~~~t 'U'YJf) "l ':i1fl~1'U m1~fi~!~'U~1'U1ff~ 

f;!llmw !{Jf)ff1':i1l':i~f){J'lJfll':i{J'lJ':i~ !!Cl~,r{J",1Jf){J'lJ':i~ {J~t'W':i~~'lJ!'I1~l~ff~mm!Cl~!'I1m~ff~ 

mf)~~~ !lCl~fl11~fi~!~'W~1'W fll':ifl1!'U'Ufll':i~f){J'lJ':i~ {J~t'U':i~~'lJ!'I1m~ff~~lf)~~~t 'U'YJm1fl 

!V 9J 9J Co iii 9J .d 0' 'iii QJ 

~1'Uflf)n'U~1'U1'Ylmm ~ '1$1 1Cl1~H~1~~1':i1"''Ylfll'l1 'U~ fI1m1~!'I1~1~ff~{Jg ~ 'U':i~~'lJ!'I1m~ff~ 

mf) 

!J/
3. '\J{J!ff'U{J!l'U~ 

o Q,I 'j} 9J 'j} Q,I ~ I 

ff1'11 ':i'lJ '\J {J!ff'U {J!l'U ~ '\J {J'" ~! '\J 1':i'lJ fll ':i JAlf) {J'lJ ':i ~ W'lJ11 

" 1~flij,j'V!ffWH!'U~ 1~flff':i1l~",t1• 
!J/ !J/"" di d'""

3.1 ~{J'" fll':i t 'I1~fll':i ~f){J'lJ ':i~ !!'lJ'lJ'U{Jf) 

, !J/
{JfJ!!Cl1..
 

" 4. ,j'V!ff'U {J!!'U ~ t 'U f)WVl11fI':i '" fll ':i fI l''" ~ {JL1l 

4.2 fl1':iffmJ1~1JJ/'U1~1l!!'lJ'lJ~~~fiWcti'll':i~!fl'Yl~l'" "l 1~flt ~1ff~~m 'W'Jt~'If'U 
. " 

1~ fJ!ilW1~'\J {J"'.yj!'l1 ~ {JY!"'ff1m':iCltJ1mi ~t m,it,r!fi~ll':i~ 1fl'lfU 1~ flfll':i {J{Jf)!!'lJ'lJ':i1l!!'lJtl !!Cl~ fll':i..
 
I "l 'j}'JJ Q,I 

~m!~", ~~~1fl~1!{)'" 

4.4 fl1':i ijfll ':i1Jf){J'lJ ':i~!!Cl~ i ,rm1~r!!ti'Jt~'If'U !lCl~ll ':i~'lf1'1f'U ~1 L1l~~{J"'fll':i'l11 

':i1flL~!ff1~ i 'U!~{J"'fll':i~Cl1~fl1'lJ~ti'W Lll~1fl 1~fJ!il W1~ i 'U!~{J"'fll':i{J{Jf)!!'lJ'lJ!lCl~fll':i!~{Jf) i ~ 
" .

1ff~ ':i1~vr",l:if)'WW~ '\J{J"''lJ':i ':i ~fiw cti'Vi!'l1 m~ff~ti'lJm1~~{J"'fll':i'\J {J'" H'lJ1Lfl fI i 'U;J~ ~,j'W 
q q IV q 
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f)'J1J'tY ,my11Jt.J fI ffll1 f1':i 'j 1J. 2539. UN,.m,J'Unl~O-W~n..!1~V1trl't'ifl11'J.1'UO~,j1~l'fIft. 

fJ flffll1 f1':i'j1Jff1'j . 

QI ~.q.q .: OJ .r "u cv 
If)'!J1Jfl'f),, 1'lffll'JHl. 2524. 't'iVltln11'J.1't't1..!'Ul1..!n'Ufl11't't A11..!1'If1..!'Un. t.Jflffll1f1':i'j1Jff1'j . 
"''' .. .., ..... _I" ~ ~I" _I

flW~ff ~fl1Jfl'lfffl'j. 2533. 11£J~11..!fl111'il£ll1tl~fl11V1~V11'J.IUi:l~lJ1~1'J.I1..!Ni:Ilfl1~m1lJfti:llJ 

11V1tln11'J.1'n£J 2531 - 2532. 'j1tJHUm'jl~tJ.1J1111'Y1tll~tJ1J,",,'ft. 
fI.q QI ~ 0 SI v, ciCll4 .; 

~ W1'ft ~ f1':i W1J l111'Y1 tll'fttJ. 2534. 11..!11tl~'Utl~fl11CVOlfl1~fl11tr111'ilfl'Jl'J.IVltl~fl11'Utl~1..!nntl~l'n£J1. . .. v ... <dI ~I I d I _ I 11)
 
tr1..!fl1'Uo~n1~i:lnlJ 2533. m'j'YItl~I'VW111l1~lJ'j~I'YIfl' rvw. f)~ ~1'YI'W'1.
 

'" if .. ";l!1 ,. .. " ~ "tW 'lJty'U 1fl. 2520. ty't'ilUi:l~fl11'U1't'i11~11..!flnO'U1'J.1.f)~ ~1'YI'W'1: ~ 'j ~'W1J'WfJ~ffm 'ft1"'W'j11 

f1':i1J'tY ~lff11Jt.Jflffll1f1':i'j1J. 

.. if" ";l!1 ,. .. " ~ 'VIfltll ~1'j'jW '1ft). 2520. ty111fl11'U1't'i11~11..!flntl'U1'J.1.f)~ ~1'VI'W'1: ~ 'j ~'W1J'WfJ~ffmm"'W'j11. 

QI q ~ .e.:t..e.:t. fI .e.:t. fI d _1_ I Q.I ~ u J 
Ti'U'Wnw 'lJWtJ'jflf)'ft'U, 'VI'j~ff'j 1'1f'j1'U'U'VI1l'ft~t.J"1J1'lf')j' 'W'ftltltJ1J.1JlJlJ. fl11't'tAl1..!lNi:lVlflWon 

n1:::~114'Vh~.vn. 'j1tJ~1'Um'jl~tJffm,j'Ul'YIfll 'U 1'ft~'j1')j'1J~fI'ft 1'V1tJ1l'Ufll')j'~ld')j' 

d QI C\cv J ,-d ,-"
Ti'j:::'lftJ ~"ff", 2545. fl11tlOnU'U'UNi:lVI.tlWon~V1trl't'in11'J.1. ~t:ll"tJ'Uff ~f1'j.f)~ ~1'VI'W'1:
 

~ ....,... .. ";l!1 • '" .. ",. d ,."

'UtltJ fl''j ~'lffl. 2524. l'nfl1..!flfl11flnO'U1'J.1. f)~~I'VI'W'1 : ff1'Uf)'W1J'W ~m"tJ'Uff ~f1'j. 

I ..r::::t. d.e.:t. U J dd cr, OQl 

'lJ'U ll'ft:::ff1J'W'j ml~'jtylf)tJ'jfl. 2541 'U111l.tlWontll't'i11. f)~ ~1'VI'W'1. C)fltl"~lfl'lf'U ~1f)" (lJl1l'1f'U). 

.e.:t..e.:t. QJ J ..r::::t.~fj}fI 
ll'j:::')j''' 'VIW 'lJfI'j. 2531. fl11tltlnUtJ'UtJ111l.tlWon. f)~ ~1'VI'W'1: ltl.wff .'W'j'UfI~l~lff. 

lll'U fflfftff1ii. dijtlnl1,j1:::lil1..!Ni:lUi:I:::0i~Vll'J.INi:lfl11~ntltJ1'J.1iil't'i1tJ~1tJN~'lftltJ2531 Ifl1~ 

fl11~ntltJ1'J.1/ tf'J.I'J.I1..!l. ~ltJm'jtl1J'j1Jll'ft:li~'U1ffm,j'Uli~'U1,j'1'j1'lfm'j'W'ftl~tl'U. 
o QJ 3J 4 

f)~ ~1'VI'W'1 : ff1'U f)~1'UflW:::f1':i'j1Jm'j'U1'j1'lfm'j'W'ftl'jtl'U. 

"'=' fI SI Q.I ~I ~ " 4 .4 ~ SI .cI 
fJW1f1':i1J,,'U'VI'j. 2534. fl11tr1H't'ii:ln«Vl1flntltJ1'J.1tr~U1~i:lO'J.Iftn14111tl~fl11l'lftr111fl'J.I 

i1tl~n1..!nl~~ftVl1fl'lfiil't'i11Jln14V11n1~,jgml""'1;1..!~~'t'il~q't't11W'q;. l'V1tllii'W'UTI 

111tyty1fff)'!J 1fl'lfffl{1Jl11,jWcVlfI ff1'U1~ ~ II1"~tl1Jfff)'!J 1. ,jWcVlfll'V1 tll~tJ 1J1111'V1 tll~tJ 

1J,",,'ft. 

fltylty ff1Ti'j. 2517. m1tJ11111~11..!'qflfli:l. f)~~I'VI'W'1: thtrf)~lJ't{i~'Ul'WliJ'If. 
QJ C\.cfI 0 QI ..r::::t. tlQI .e.:t. 

---- .2516. 't'ii:lntJ11111fl11ftn141. f)~~t'VI'W'1: ff1'Uf)'W1J'W1~'U1'W1'U')j'. 
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.
 
.c:lto d II "V ~I .Q, v 4. 0 Q.I Q.I CV 

1':i 'Hum 11mtlYl ~ ff. 2537. fll'n,.'n3't'i'llfl\T1'l1Hfltl1J1'llU~Ulm'ltl'llflfl'lnUl't'i11Jfl11~~11J'llfitl'll 

ftfl'ln1'V1t11UYllJlltl1tyilPffml1ff1ff\Plf~'Hl,jWcV1\Pl ff1'U1~~U1~~V~ffmn 'l1wcV1\Pl 

1'V1t11~tI ~'t'i11'V1t11~tI~'I1~~. 

ff11nw 1nw~lJ1'V1. 2531. flI'lUl't'ifl11'll'Ufl1tl1Jfl-rlfl1~il1t111tl1~U'VU1J'YI. 11':iff1':iLff':i'lJ!n~ 

U~~ff~fl~. 

ff~fl~ 1J1~ 1~. 2539. I'YIflUflfll1Nfltl'lJ1'll U'll~fll1'lh~"t'll. -w~~flf~~ 2 n1~L'VIYl<1: ih5n'lJ':i 

... " 
f11':iYl~Yl . 

.e:::t. Q.I .c:::. " 
,,!~\Pl':i fJW1m. 2518. 't'i'llfl\T1'l1U'll::fll1UtlU. n1~L'YIYl<1: 'lf1lJYl~Yl. 

4 ~ 't ~Q.lJ tI <i/
,,!~1~1~ L':iV~1~':i::. 2538. Ultl1J1t1N'llI'l.flW"YIU'll~11fll. n1~L'VIYl<1: ':i~f11t1Ylm. 

,,!~1~1~ Liv~~~h~ U~~tI':i1W YlnW1L;ftl':i. 2529. 't'iaflfll11'l'lllR n~~L'YIYl<1: "hJn-w~~ 

tI':i~f11t1Yl1n 

ff1nw l1fflJ1.fh~6. 2526. fll1NaI'l1l'll~fll1U-3IU1'll;)1't'i'l.htl«utll'Mmlfl11'll1'Y1t1'lh~l.fl'YIlfl~tl-3•
 

,)fl1U1U1,nN-'t'il1tl. 1'V1t1lUYllJllmn'l1wcV1\Pl ~W1~~mW~'t'i11'V1t11~tI .
• 

'I1fll1t1 "!'U~~. 2533. flI'lUl't'ifl11'll1J11~nW"YI'u'l.h~l'YIfl1'Y1t1. n~~L'VIYl<1. P·htl1.otlU~~WWllJ1 

1J1'l1'VI L~ lJ '¥J 'U f,j\Pl ff1'11m ':i~U '11 ~tI':i~L'YIffL 'VI tI 

Q.I Q.I " .c:S I "J 
't'i'llflfll1'Y1~Utl1J1U~U'll~.fl1'VU~1J11'l 2529. n~ ~L'YIYl<1. t:)'lJlJf11':i1J':i ':i~'I11J'I1V ~ 'VIti. 

f,jl1tI 11n ij'VI V~. 2544. nflufl~'UM~I,yl-r1Jfll1tl1J1'll't'iafl\T1'l11'Y1t11 fl1Nfltl1J1'll'Utl-3fl1'llU-3 

IU1'llU't'ifl1~. 1'V1lJ1UYl'U1l~'I11,jWcV1\Pl ,jWcV1\Pl1'V1t1l~tI ~'Hl1'V1t11~mL~1~. 
.... " "'1 Q.I.Q, Q.I JI v .e::t. tI ~ d 0 QI .e::t. tlQ,I .c:lto

VlJlJ\Pl ff':i fffll 2527. 't'i'llflfllniltllUtl-3I'lU. nHL'VIYl<1. Yl~Ylm~'VI 3 ff1'UnYl~Yl1WllJ1Yl1W'If• 
~lti~ 

vmi'\PlU ff1ff~l1\Pl. 2532. 1J11'lnwarinuu1JtI. n~~L'YIYl<1. t:)'lJ6m':i1Jn~l11J'I1'VL'VIti 
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,.. 

~ 1'\1i. 0581.02/ 00134	 lI'tf11't1f,m;t.l1YIfl1 U1i'Vn'l1l1 ~fl iwn::Ufl' 
1't1t.11l'IJ9IhAl1'11 
168 f1UUfl'1V~lW1 fJa91 fl't11J. 10300 

.. 
~ QlIfllWU]i 

~ 

2548 

, 
I;M "(Ifl1111tl~lfl'1::l'i'~tl1Ji111n::01n.h::ef1Unu'1Jml1J1'1J1U1fl'~01,19t.1 

~'W Ul-3&tl11nnllW fl~~l1qmnt.l un::flC!::'~;1.JO~,m~1.JtJ'::1I1W,..rfl1lUU-31U1m~m,19t.1 
'" .. . .... ~ .. _I ..... _I ~ '" I ... 

l'O-3 "n" W9IlU 1Fm9lmu~n, ::fl111'llflUflUf(UlJ::'A 'If-31J1flQlJ'::tl-3fl&"" Vfl1t.1't1{1fl01'H1'Iflm ::"nl'llnUnU 

ti'1.JtJ::'f1Ui1::Hftflntu~m::fl11J'llnunud'1.JtJ::'A~'Il1J'I1U'l1tm1'l::&{In'l1u1fwfhl1UAn~1J&{j1111J1t.1"()-3m'~lfl 

fl1J1'lIlilufl~1JYit!fl-31U'U1,-3~luti1.JtJ::'fln,::i1()-3Ui1::11J'I1U'I111'; 'l~'I11fltT1.JtJ::'fllu 1'\191 th&Il{lt:jt.l1I1 

tJ'::'l11.Jm,j'ul ~~~trU''lloU'l;1.Jm,'1Jntlm1Jn11J1,m~lflmll'~1f1t.1'1ilitt.lfh,.g~1t.1 lu01,rl' ;~~11~U~()-3 
• tI I	 I 

"0fl111Jtl~lfl'1::l'i''llfl111Ul~oYi101"1t1'11J~mJi1 '111\i-301,tJ'::tr1U-31Ul~f)9A1Jnfl1.J11Jl~{Jrl1t.1'Y1{JfI 
~	 ~ 

1'Y1f11u 1nVA-3nrl111fwij,j'Uflf)U01,Yil-31U~-3i1 

1. ri1'1'lfl1111~O~01n1n~nu' 'l"()~l'tt!nnu'u 1,-3~lUft1.JtJ::'Amdlf)~un::11J'I1U'I111 i; 
ft1.JtJ::HI'l.U&'\I9Iti1&lltlt:jV1I1 91U1U 60 flU ·1f1V~f(ul'l~~nrl11'l::~tlW~1i'1.J01,1Jfltlln1J 9111111r\mJ9I,~~uti-3 

fltlmiJu 2 11r\n~911 fltl 

1.1 O11Hft9lfl1::A1'WV1f1UnUff1.JtJ::'f1 

1.2 O1nhNft9lntucn'llnm::f11\1UfltHTutJ::nl 

2. '1m11J~m;ln'llflHnf11,th'1'l 

3. fl11uu01,'Nfl(lm1J tu 1J1111'V1111r\lI1n\l9l"'f111,,{un::1H~lUtTlJtJ::1f1m::i1{J~'Ul'IJ~ti11fl() 
d", ".1 .ad., ~ 

QVlI' 'l'l111f1lJ'::V11.JtY''\IUn 
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. ;'U;V'U1Jll~O 1,.hft~~11N.1 '~f1111JV'ijIf111::~~V\la 11f\::V'ijl"'1::~~1h::ft'~'U·n'U'1J hHl1J 

~v~fh'U I~V~::'~,h::ft'1'U~1'Un\Jf1W::~ftlIU1Jn111itJ~v'tl 

'" . 
~Vll rrft~fl111J'UU(lV 

(1Jl~1fttJ 11::101\1) 
. -, ... 

V11111 tJ 3 1::flU 8 

i'mnn11'1J~lLLl1,j~~'611J1Vn111\1tJ1L'U9I1'11;i11'11 
. . 
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~ "'11 0581.02/ 00 G33 2JH11Y1t11afJLYlfllulrivnw-1fltnn::ufI1 

1Y1t1WUfIll,,"L1" 

168 O."';!Jr.JlItll LllJfIlfJftfll nl-1LYI'W., 10300 

"'1t11Y1t11L,.f11""L1" ,.",rfl"11flHnl1L!U-1 n1n;iIlU1Nftfltitu,;'n1::fll~H'J1nUnud'1.JtJ::1fl4-1ii 

".1 ~ '" • ... ~ .1 ... .. ~ ..\'.. •• I.J ~ 
1f1lQ1J1::tr-1flL'WUOlt1Y1Uflnl1Hnflln1::fll~"l1nLLnUl11.J1J::1flLLn::HnflllltuIfl1l1nn1::fll1ULnUl11J1J::1fl,,12JW .-1 

ij~trU111trl2J110L~1i'1.Jnl1(htlYlUflLYlfllulnv'Ktfltl',jIli'U-1Lntlfh1f1iltJ ,r-1;f''''nlHUfln1101t1Y1UflLYlfllUlnv 

.. ... '" ~ .1 ' .... 1 ·11" ~ ..
1fnn~f11 n11HnflLtlUUft::n1::fll~1I1nUnUi11.J1J::1fl 1::1f11-11UYI 27 - 28 'Wq~l11fl2J 2548 fltl2J';1tr2Jfl1L'Ul11.J 

· 1 1 ';'.t ,.r~.t !II ~ ~, . ... .r
n1101t1Y1UflLYlfl U ntlvlU1U 10 flU Un11UlI-1vlLlJU"tH,.Uf1112JU\fLfll1::1f1l1n1fU1t1-11U,.U-1Y11UfI-1U 

.. :;.1 ~".t!ll l ' 1 1 • 1. tr01UYl112JYI-1f21Jn1UlYlvlLlJU Un11Q1t1Y1UflLYlfl U ntl 

2. 1Y1t11n1 

3. ~indlHi'1.JijLoG'li'1.Jt11101t1Y1UflLYlfllu lnvtlu1U 10 flU 

4. tll1fl1-iHUn::Ul1fl1nnwi'udl1fi'1.J1Y1t11n1 Un::6LoG'li'1.Jn1101t1Y1tlflLflfllUlnv 

;-1L;tlU2J1L~UltJ1fl~1I1'Ull1~fl112Jtl\f~fll1::,(LLri1Y1~lL"f1"1Uflf-1;f"'1t1 1I::L{lU'W1::fJUl~~ 

.. .(/;;00. 
(Ul-11fltl 11 n1Y1) 

i'ml1n111u,hLL1fU~ U1t1fl111Y1t11L'UfIll"~L1" 

In,. 0 2828531-2 

lYl1trl1 022824490 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



61 

. 
, .., .et 

'.i~'H1H1,"'fI 27-28 ....Ul1:lillflll 2548 

l'"'2fli~ 27 ....Ul1:lillflll 2548 ( iIlfl'lJ'.i'.iUUJ ) 

8.00-8.30 'U. tl.:j'YI~tihJ'U / i''I.Hflfiffll 

.c::l. Q,I Go' Q,I e:I 
8.30-9.00 'U. m;r,lltl~mlm.n:lJ ( HI'. 1'1111 l1q'YItlli'Ulff'UIPl) 

tI #:llQ,l QQ,I 

('U.ff.dllmW flfldWl'UlfldlPl) 

10.00-10.15 'U. i''IJ1.h~'YI1'Ufll'111l11.:j 

10.15-11.15 'U. 
.Q Q,I rI • Q do iJ £!t 

IPltll~Utl::: HtllPlflWCVl2.dtlfl1l'Vl:lJ'\lfl.:jm:::~l'lJ'YI'YI1~dtl:lJfl 

"" ('Ul.:jdl~W " li'U:::U'Vlfftl) 

11.15-12.15 'U. 
.tr:::I Q,I.c::!t..Q 'j/ d 

mllmtl:lJdlPlQ~'IJmlHCllPlm:::~l'!IUCl:::mltlfl:lJff 
.QQ,I rI 

('U1t11Wl'U'U'YI 
Q,I 

iH'YI~) 

12.15-13.15 'U. Vlni'm.h:::'YI1'Ufll111lfiCll.:j1'U 

13.15-14.30 'U. u'U~thlfl~fl.:j~fl~l~vhm:::~l'lJ 

14.30-14.45 'U. i'm.h~'YI1'Ufll'l11l11.:j 
d Q,I.Q1 g1 

14.45-17.00 'U. IlPlltl:lJdlPlQ~'IJfifl'UIPl:lJ 

9.00-10.00 'U. (~l. VltllW 1dtl'Ufl:lJff'IPlU') 

8.30-10.15 'U. 

10.15-10.30 'U. i'm.h~'YI1'Ufll111l11.:j 

10.30-12.00 'U. ~flm~fllICl:::~I~fl 

12.00-13.00 'U. Vlni'm.h:::'YI1'Ufll'l11lf1Cll.:j1'U 

iJ d~ 
13.00-15.00 'U. t1fl:lJffttlfl 

15.00-15.15 'U. i'mh:::'YI1'Ufll111l11.:j 

15.15-16.15 'U. VhUH'Um:::~l'lJ 
)J 

., <!I 0 

16.15-16.30 'U. ff~ul'U fl111UCl:::IPlfl'IJfI1tl1:lJ 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



62 

.S/'tI11"D1DrJITlflTuTlIihl'lllllfllun::ufl1' 

1Y1rJll"flT"flm, w	 rtl~. ...9013 ,
u': , b :;;;:-_._.._._...._... 
~Ut1 _ : ~..1r 
mn l.f?_· {S- .~..~_ . ........-..•......,.._..
--------,

nl'U11"f111 1"'-Ilfll1'1itJLftH fl1,,;tl/U1Naflftwcti'flnfll\1'lfluflud'mJ::'f1 

~ ~8. <' 5~ 1 .02 /001.0 if i'U~ 16 Wq'Wfl1f1l1 2548 

1~8~ "tltl~ty191L;tJUL;fIltmmr1\u1fJtJ1L"" 1.amnrJU1fJf.l1n''tJntl1J111 

-._.-	 -- •.....•..•....•...••.••............ - -.-- -_ ~.~ .
 

L1t1U ~61U1t1fl111Y1tJ1L"fl l.an• . ~ 

a-llYlri-ll1l1~1t1 1. f11111-1lfl11f1m)1.1111 '1U1U 1 g,j'1.1 

2. '1.19ltl1.1;tJm'Lflu1Y1t11n1 '1U1U 6 g,j'tJ 

~1f1aiu Nft. Lrf11an\lN P1-1lPl1~tJg1V ";111\.t'11P1Hfl111iV Lftl-llfl11';9IlU1Nii'UlNcti' 

m::f11'WV1nUnUl1mJ::'f1 ..t-ll'Ufl11.hLUU-Il1UlP11-1lfl11~-Ilnri11iifl11f1ntltJ111ChVYltl"PI1111f',fLLriGa'U" 

lflfln111UflL,fijfl1"~ntltJ11J 2 l1nmJ"'~tl l1nnq'" fl1'i,; 1f1fJ11n81V'~"huauti'LLa::,jfll111.hr1 L"111 

mtfl1'WLfl1T1JtJ::1f1 Ua::l1amJfl1fl11';1n-ntl-llUa:: lflll'l'hnflm::f111lLfnl1.J1J::1fl 1flv,T-Il 2'" 'HamJ"';f1~fl 
61.1111 w i'W1L"'"1'raL1'r 'U1U~ 29 - 30 feq\lll1ftll 2548 

"	 ..r ~. 
LUfl11ulfl1-1lfl11'1 iifl1111l1LfJuitl-ll'f3Y1tJ1n1fJiifl1111{ iLa::f11111L.V1'1ncuLgW1::~1ULrJU 

tlOl-lig-ll 1-1l"66~o.l1flLitlUL;fIl 

1.	 Nfr. \l'W11 n!tlV1::n1
 

" 1I..l
2. tl1'11V 61UJ:: LYlVLYltI-Il 

Lflu1Y1t11n'l1tifl~91'fl1'Y11"tlnn-«1v'~,.,1LLa\jfi'ua::,j"'11.hl1'VV1fln1::",1'W'tJd'1JtJ::1fl 
~ 4	 ~ l 

3.	 tl1'110 n-llfl1o.lvu Lt'f1Itl"
 

" .. "..l ..
4.	 61'11t1 LflftYlfeV n1L-IlU
 
., "
 5.	 "'fr. La'11afl'W0l fl-llPl1~Vg1rJ
 

" " ..
6. tllV11V fl0l11110l ItlV"~. 

Lflu1Y1tJ1n111afl1I.11fl11,hnritHut'I::1,,11'~~1nfl1:fl1\1 lVft1J1.J:191 11t1t'1:L6Vflfl-llLf)fltfl1~ 
" LtfU6111fe!tlllU 

;-IlL;t1U1I1L~6 t1J1fl,"'11~1f1~CU1" 

~~
 .. " ("'fr. in111Ul'W0l" fl-llfl11)t1g1t1 ) , 

H111d11"Hfl111iv.., 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร

http:�.....�..�....�...��.��


fll'HUVlfll'J'f.Jml'U 'J'uTf1'J' ~ fll'J'1-U'm~tH fll'J'~~U u~a\Julwcrifl'J'~Vlnlmflu flU ~'lJtI~'J'VI 

..... 0 ~ ~ ~_.I t! ..... _I ..... 'It 'It ..... _I 
'In'fl\TfI 'J' fll'J'n1V18flflinu &Un1uauVlUa~'lJfI'J'~'U'I11&i)mflfl'J'~Vl111 &Ua''lJ 'U~'J' VI 

, 
1un 29 - 30 'VUlllfl1f1U 2548 w 1nml"f1T'V~n'V 

, 
..... .... 
1un 8.30-9.00 9.00-10.30 I I13.00-14.30 14.45-17.0010.45-12.00 

29l'Ul. 48 
d 

"l'l'Vl~1 UfJ'W 
d 

fll'HHlnl 1UUll"l~fll ':i I" ':i mJ 

., U 0'
1"l'~fl mw.. 

l'V1Vln':i Hfl. '41J11, el. el11V:: 

U '" 0' ~, ~vl 0' i ., ufll':i ':i~"fli~flf)f)"l1fJ 1J llm'W",l1f)m~"lfl mYU ~':i~ 

~ iJ 'j) , d 
l'VlfJlm Hfl'. 1Jfl':il "l'':iflfJ':i~fJ1, fl. fl1':ifJ~ 'VlfJl'VlfJ'I 

30 'rUl. 48 
d 

"l'l'Vl~IUfJ'W 
d 

fll':i flflnll UUll"l~ fll ':i I" ':i fJ1J 

., u 0' 
1"l'f.!f.J mw 

l'V1Vln':i Hfl. '41J11, el. el11V:: 

fll':iU':i~~fli'jj"':i..rlillri'lml1Jff)1l1f)m~~lflimYuu~':i~ 
'" ~ ~ , d
1'VlfJ1m Hfl'. 1Jfl':il "l'':iflfJ':i~fJ1, fl. fl1':ifJ~ 'VlfJl'VlfJ'I 

'I1U1m 'I1!l n"ll 10.30 - 10.45 ll"l~ 14.30 - 14.45 if)fUU':i~'Vll'Wfl1'111':iil'1 

n"ll 12.00 - 13.00 if)fUU':i~'Vll'Wfl1'111':if)m'l1'W 

0'1 
W 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



64 

=
 

=
 

r..: ..... I 
It'l 
-.:t 
~

 
..... 

,
-
-
­

=~
 

~
 

..... I

=
 

=: ~ ..... 

f
-
­

=
 

=
 

M
 

..... I 
It'l 
-.:t 

=
 ..... 

=~
 

=
 

..... I

=
 

=
 

=' =
 

=
 

=' =
I 

~
 

00 

-1:;::: 

)~ 

~
~

 
;J:"

;J:" 
co:

co: 
;;::)

;;::) 

v
~

v
~

 

"a
"a 

lC
l 

v­ lC
l 

v-v-
v-a 

(""
("" 

a '::
':: 

~
~

 

~
~

 

;;::)
;;::) 

r
­

(;E
 

r
­

(;E
 

;;::)
;;::) 

eo:: 
(;E

'"
(;E

'"
eo:: 

r
-

l/"l> 
r
-

l/"l> 
H

 
I>:

I>: 
.,.

.,.
H

 
-;:::l 

I>:
c;: 

-;:::l 
I>: 

;;::::l

"" 
;;::::l 

~
l
G

 
"a

"a
~
~

 
~
l
G

 
;;;:) 

;ill
;ill 

)6
;;;:)

~
cr-" 

I;:
I;:

cr-" 
;;ill 

a
~

;;ill 
a
~

 
r
-

(""
("" 

r
-

r
­

eo::
;: 

eo:: 
r
-

H
 

E
H

 
E

 
5; 

l/"l>
l/"l> 

c 
'Ii

'Ii
c 

~
 

~
c

2 
C

 
r
-

r-
c;: 

r
­

(
?
 

"" 
(
?
 

~
 

~
 

;::
'7

 
;J: 

;J: ~
 

;;ill 
~
~

 
s
-"

(O
J 

«
z
 

«
z

;;:;
r-
~

 
;p

 
-cc:; 

-vv­
"V

V
­

c;: 
)6 

(9
: 

I;:
I;:

l"'" 
C

~
~

 
v-o

"to>
; 

,,;;::)

"" 
,,;;::)

(fG
: 

"to>
;

;;ill
~

 
j::

j::
c:: 

;p
 

;;ill
qeo:: 

«:;;: 
«:;;:

qeo::
""&= 

~
 

H
 

~
 

H
r-

"i 
l/"l> 

l/"l> 
=:

=: 
~

 

c;: 
-;:::l

)~ 
~

 
-;:::l

l/"l> 
~

 
~

~
~

 
r-

l/"l>
r
-

G
: 

r
-

~
~

 
~

C
(f(tZ

 
c:: 

(
?

(
?

 
c

:;:::
"" 

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


~
 

c:: 
(fl"'" 

~
 

~
 
~

r-
r-

E
 

~
;: 

~
 

E
a 

)~ 
"1= 

";J:

~

 
Q

C
)
 

";J: 
(
?

(
?

 
'7

(;l' 
(;l' 

r
-

G
: 

-.:t
r-

r
-

r
­

-C
"" 

"" 
Ii-"' 

It'l 
I;: 

I;:
c:: 

~
~

 
l/"l> 
r
­

.,.
.,.

M
 

-«I;:
"«I;:

tr;1' 
~

 
:;t: 

~
 

~
(Q

:) 
;; 

~
 

r
­(O
J

G
: 

v-
v­

-
~
"
" 

(Q
:) 

r­
;:l 

r
-

I;: 
I;:

~
(
t
Z

 
c:; 

r
-

r
­

;;::)
;;:;>

)~ 
c:: 

:;;::
;;ill 

:;;: 
:;;:

r­
(fl"'" 

H
 

;:l
0:;::: 

~
 

«("" 
«("" 

l/"l> 
~C""

"" r-
;;:: 

-;:::l 
'7

c:: 
r­

;;::::l 
r
­

"" 
cc:;

tr;1' 
c:: 

=
 

~l/"l> 
C

C
,,;;::)~ 

,,;;::)~ 
l/"l>

G
: 

~
 

~;::
;;:; 

;;:; 
"a

"" 
G

:
"" 

I 
r
-

j:: "a 
j:: 

lC
l

;;;:) 
lC

l 
;;;:)

ltZO'
:;t:

v­
«:;;: 

«:;;:
~

~
 

V
'\

't1l/"l> 
v­

't1l/"l> 
v-

r
­

~
 

v­
); 

~
 

("" 
-:t 

(O
J

M
 

§;
§; 

(""
;::l 

=: 
a 

-.i 
;:l

l/"l>
l/"l> 

~
"" 

;:: 
r
-

a 
......

r
-

I;:
(Q

:) 
-1:;::: 

r
­

~
"a 

~
 

I;: 
c 

"a 
~

 
0 

:;;::
c:: 

)~ 
C

 
l/"l> 

,,;£ 
l/"l> 

";J:~

Vot

~


 
0 

H
H

 
C

(
?

 
H

 
c 

(
?

 
l"'l 

l/"l>

"" 
~

 
-;:::l 

~
 

-;:::l 
(;l' 

"
a
~

(;l' 
"
a
~

 
-.i 

-;:::l
r­

(O
J" 

-
(O

J" 
r
-

;ill
;;::::l 

r
­

;;::::l 
...... 

;;::::l
c:: 

eo::" 
.,. I;: 

;ill 
I;: 

I;:
eo::" 

.,. 
~l/"l>

I;: 
~

 
a
~

c;:
~

 
lG

 
a
~

 
H

lG
 

-«I;: 
(""

-«':: 
C

~C"" 
~C""

;: 
(""

-
r
­

g 
~;::

c 
~

 
c 

~
 

r
­

;:: 
(O

J 
E

 
(O

J 
v-

E
v-

r­
(O

J 
I;: 

(O
J 

I;: 
0

V
'\

oC:: 
l/"l> 

r
-

l/"l> 
r
-

'Ii 
-:t 

~
 

r
-

;;::) 
'Ii 

r
-

;;::) 
~

 
l"'l

c 
:;;: 

~
 

c 
:;;: 

0 
......

......
«("" 

«("" 

0
0 

l"'l 
0

;:l 
;:l 

;;;:) 
;;;:) 

0
N

 
...... 

......
't1~ 

't1~ 
H

 
H

 
r
-

r
­

cc:; 
cc:;

:;;:: 
:;;:: 

'7
 

'7
 

£:: 
£::

cc:; 
cc:; 

0
0

 
0

0
 

-:t 
-:t 

(9
: 

to:; 
;:: 

;:: 
0

\ 
0 

;
C

"l 
l"'l 

0 มห
าว

ิทย
าล

ัยเท
คโน

โลย
ีราช

มง
คล

พร
ะน

คร



65 

'" ...
, 

l'U'Vl 'Wq~mfllJ 2548 

... I 111 'j/ '" 'j/ 'j/ 'j/ 'j/ dt '" '" • 'j/ 111 'j/• .1 .. 
1'l1lJ'Vl'Vll'U !1'l1'l1tu'IJ1'W1~1 ~Ii'. 'U~'jl 'tY'jf.)tJ'j~tJ1 llJ'UTYltJ1tl'HHltl'tYl'l'.im':i'VllI'lVtltl"lltJ IlJnlU"l'W1'l ". '" 

"	 I

U"l~,jI'l':i'ill':hl'l'lltlm~l'll~ltJffmJ~':i~ lPl'luIPi1'UVi 29 - 30 l~f.)'W 'Wq~miUJ 2548 ':illJ 2 1'U ~l'Ul'U 
," . 
il llJ'lti'l'lnf~ 12 il1lJ'l 

'j/ 'j/ 

'lJl'Wl'ill	 ( ) ~'W~1J11~'Wl'VltJ1m
 

( ) '1l'tYllJl':itl1J11~'Ul'Vlmm ,~
 

"'l ... ..A 1. 1
'il'l1':itJ'WlJl1'Wf.) u':i~'Vl':i1'U 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



66 

'" ..
l14'YI	 Vltjllfllf11J 2548 

ci r II] ~ '" ~ ~ II] ci ~ '" '" 0 ~ II] ~• .1 " 
1'l11J'YI'YI114 !1'l1'1fUl'U1Vll'ill 141Utll'H/~ !'YIm'YIu~ l1J14l'Y1Ulm'lH\flffl'l'nl1'j'YI1I'ltlnmnU !:IJrtl11rl14l'lllrl~ 

u	 ~ 

" .
'IJ'1'l'j~'l.hrl1'il'illnm~1'l111iuffm.J~'j1'l l'i~ll~1'14ll 29 - 30 l~tl14 Vltjllfllf11J 2548 'jl:IJ 2 1'14 ~l14l14 
." . 

oil l1J~l1n':lJ1'l	 12 oil i:IJ~ 

~ ~ 

~lVll'ill (	 ) UlJ~:lJl1~14l'Y1Ulm
 

) ltiffl:IJ1'jtl1J11~14 l'Y1Ulm 1~
 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



QI ""· 
1'U'VI 'Vlt')l:Lfllf11J 2548 

~l1J~'Vh'U1~I'h.lJ.,rl'Vll~1 'Ul'Hn1~-:JmUJ~U 1~1Jflt ~ 1~'U 1'V1tnfl'j'l1 ~f1~~'ml'j"'lf1cifl-:Jll~~ lf11J 1vJ 
u u ~ 

II I • tJ 

~lf1fl'j~flll:lttJ~'U'!J~'jfl lPi-:Jll~1'U11 29 - 30 l~fl'U 'Vlt')l:lfl1f11J 2548 'j11J 2 1'U ~1'U1'Ui111J,ni-:J'I11Jfl 

12 i111J-:J 

'JI 'JI 
'lJl'Vll~l	 ( ) fJ 'U ~ 1J11~ 'U1 'VI tnfl'j
 

( ) 11J~11J1'jtl1J1I~'U1'V1tnfl'j 1~
 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



68 

.
 
QI .. 

1'U'Vl VH1£lflltUJ 2548 

\Pll:JJ~'Vh'Ulj{l.:jfru.,rTV'll~1 'U 1,:nY11ItlffYi'V'lU tl~ 1~'U 1~'U 1'Vl tJ1t1'.i '11 ~tlff\Pl'.it11'.iv'htlriV'lll"~ ltl:JJ1vhl1tl 
u ~ 

tI I I tI 

t1'.i~\Pll£l'rrff1J1J~'.i\Pl 1P1'l1l~1'UVi 29 - 30 1$i~'U 'V'lt"j£lflltl:JJ 2548 '.i1:JJ 2 1'U ~1'U1'U'lf11:JJ'l11'l'l1:JJ\Pl 12 

i11:JJ'l 

y y 
'\Il'V'll\ll	 ( ) fJ'U~:JJll~'U 1'VltJ1t1'.i
 

( ) l1iffl:JJ1'.if.1:JJ1I~'U 1'VltJ1t1'.i lj{
 

~ aI .d~ 
( 'Ul'lffl1Itlff'Vl'V'lU t1'.i1'l'U ) 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



69 

... '" 1'W'Vl 'V'ltj£lfllfl1J 2548 

'iJlnm:::fll£l1enY1.J'1J:::1fl 

12 ~111J~ 

'JI 'JI 
'lJl'V'lI'iJl ( 

( 

" I 

~~1l~1'WVi 

) 

) 

29 - 30 I~V'W 'V'ltj£lfllfl1J 2548 111J 2 1'W 
, " 

~1'Wl'W'if111J~11,n11Jfl 

( Hff. 
... .. 

Iffl1~n£lW f1~fI1~t1'i11t1 ) 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



70 

.
 
'" d
1'U'VI 'VHl1:J.fllfill 2548 

'" , I '" 

fl'i~111lJitJff'IJ1.l~'i11 l'i~ll~1'Ull 29 - 30 l~fl'U 'Vlf)Ufl1f1ll 2548 'illl 2 1'U ~1'U1'Ui'11ml1~'Hll11 12 

i'11ll~ 

) ~'U~llll~'U 1'V1tJ1fl'i 

( ) l:Uffl111'if:'llll~'U 1'V1tJlfl'i1${ 

"g d a 'LI 
'il~l'i tJ'U llll'Vl tI ~ lJ'i 11 'VI 'il'IJ 

..!.,!lIoool,.··,'"," ... ·,_, 0' '~4Y""""') 

( 'UltJ flWl'j'j'llW ltltJ11'lfl1 ) 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



fllANU1fl \I. 
, , 

~1tldH~fl~tl.:Jijtlm,nUlfl'Hfll~ <IJ 

1. '1.J1nJfl~~,j'ltl1.nU 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



72
 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



73 

3Ifnand7@dtnfOJ Ml(fiflr7m:r~fOJ@f(rtfufOJ1 and7tll@ ~(a4JJ 
RAJAMANGALA UNIVERSITY OF TECHNOLOGY PHRANAKHON 

.. .... 1168 a~~fl1tlq2ltl1 11'111-31'111:: t'U"~lYVi tll-3tl1yt'1 10300 l11. 281-6545, 282-8531-2 FAX: 282-4490 

~ ...... ... ......" ... tI
&fl'Hfl111;lV: fI11'nRt'UlfU1flil\Ucnn1~~1't:l;llnUn'U1TtJ ~1A 

( ~tJtl1~JJ1WUFJ'U~'U tl1~iiiiJ 2547) 
n ... .1 .. ... J ... _I
b 't1afl\l9110lJnlfl11111Na91IlOlcnn1~Al'l""l1ntln'Ucru1J~1A: 

11t1fl11~ 1 1.1 IiIvflm\'1v'11 
.. 

1.2 f111Ii1tJ1V'Yn 
, 

.:mlOllii 2 2.1 lfl1l1vl .. .. 
2.2 m1~flW" 

Id 't1afltl\Ull1tnlt11: 

fflltJl,jYlnh::'!tl'l1ui1tnu 1 '11 

!d 1::t1::11Cllfll18lJl1J : 

1uVi 29-30 'Vi\)llfll"l1 2548 

Id lnl1'U~8lJ11J: 
.1" ~ II~ ...

alUtJ1tJn1J1::tT~"alfll'j1 '!ttl I ('~'Htlnl'!t111i1) 

Id Dl41~&f011al1J11tll.'l::lii(JA'~~ : 

F-lfl.'!J1J11 tT!mm;~l ~ 0 - 2282-8531-Uitl III 
~ f/ ~ ,

F-lfl.1a'l1at1l1f1l fl~f11'1V~l~ ~ 0 - 2282-8531-2 Y1tJ 604 

1I'H11VlUlt1mVl"l\,lla~11'!t1l~"ayt1::tlm 1VlV11'\J~1'!t~n'!t 

'" ..168 tltltlfl'1t1qnvl l'\1~iiJtT91 nl-31Vlyt'1 10300
 

lmtTl1 0-2282-4490
 

.. 'tUJ1Vll1f1 
q 

AI .0( 1II jI , ::, 
nlt>fU1[J'U &\'1 I11Vnl1l'YI1'U'U • 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



74
 

1.t1ff3Jfl' 

Lfl'.:Jn1'~~!Jn1'LLtI"t1~1n-rff61LVlihl1.,r~1nL'.:J.:J1'ULLtI"t1eJ~'l~ 
'U q	 'U 

(.:J1JtI'~3J1WLL~'U~'Ut1~r.i1t1 2547) 

3JVl1~'VI!l1~!IL'VIflL'UL~ii'1'lf3J.:Jfl~~~'Ufl' ~'VI!l1Len(;JL'lf~L,;)'lf 

[J 1. m'l'rhn'1Z(;\1'1!t"'1mLn'Ui\J1J~'l(;\ 27 - 28 'Vttl'l!tll1fUJ 2548 

[J 2. m'l'Vh~i(;\l1N"''''1nn'1Z(;\1'1!tLLn'UI\J1J~'l(;\ 29 - 30 'Vttl'l!tll1fUI 2548 

o 'l1!1m'lfl 1 m'l'Vi1(;\'ilnn;'J!llar'VhLLfi'U,;}LLfi~,r(;\'l'ltJ'i'J"L..... 
o 'l1!1m'lfl 2 m'l'Vhnfi'il~LLfi~LfUJloW 

, 
1. ~'fl U1WU1'1/'U1'1~1':l/fJPI	 U1),J~fJft . 

2.	 'fl1~ jj 'fl1~V'l .. 
, 

3. ~C11'UVlYi1'11U	 L'VIT~V'l"' . 

4. ~'fl~~~1),J1TC1~111~'fl1~ 
,... ... 

U1ULft'lJ'VI "lI'flfJ C1UU .
 

iJi1Uft/LL'lJ':l'l ih U"l'fl/L'lJ~ .
 

roi''1V11111 T~~1th~tilu .
 

L'VIT~V'l." L'VIT~1T L'VIT~V'l."LI01~'flU~ .
 

5. W~'n31UmT~,rI01T [J ~1LU1U~TtlT:;~1~':lth::"lI1"l1U 0 ~1LU1U~TtlT::~1~'J;hT1"l1mT 

o ~'U 1 (LtlTl11T:;lJ) · ·.. ·· ·	 · . 

.01	 ...... 
ft'l"ll'fl ~~),JI01T
 

( )
 

............ , ../ ./ .
 

n to,l1nT'flnifm;jft1~101ru'VJn'l1tJ.:j 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



75
 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



76 

utJmJ,:ai'h-A 

.., ~I 
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QI 9J 4Cio "1"'1 '" 17 ~~nl1tJIJ11JmIJfl'J'U~11J'Ylm'l1'U~ ~'J 'U'I1",n~~1 

"" , '" '1""" " 18 m~IJ'J'U m1tJIJ11J1Jm1ff~lff11J ~ '11 ~l'll1tJIJ11Jff11Jl1flff1H 
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0 
1m :: ~ 1'l:l 'i) 1fl.. 

QI Q QI tlfJ}	 QI tI QI do IllS 
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11 ~ 1~ II~ ~ f>.l~ 11 fl WCVI2qj ~flll OW 11 'U tl~ m ~~ 1'l:J 'YI 'YIl~ 1 till tl 

.c:i QlQ.Q	 jI.c:i 

m'j 111 'j tl1l11lQ~'Um'jf>.l~1l m ~fll'l:J 1I~~m'j tltlll ff 

II'U ~'Ullfl ~tl~ijtl~ t~'t11m:~1'l:J 

8.1.2 m'j1Jnl1G,j~ ld~l 8 ,11 111~ 

o , 
'YIlllf>.l'Um~~l'l:J 
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8.2 lHin~\Pl'jmn'hll tln nll1fJ1~~lUll '\.J ~Ull::,jm, tJ'I11 i 11 111nm::1111;1 ifJff1JtJ::'j 11 

8.2.1	 m'j1JnfJ1fJ Ldm 1.5 i1l1J~ 
... ... .1 ".1 "''' 51 ltJ 51 - m'j tltln U1J1JUll::m'j tm fJ1J1ff~fJlJmtlhJ'j::1l1;l ~1l tln nll1fJ 11J 

8.2.2 m'j1JntJ~,j9i Ldll1 4.5	 i1l1J~ 
• I "''' 51 ltJ 51••1" i ... . I - m'jlJ'j::1l1;l~lltlnn1l1fJ 11Jn1Ull'\.J1l1l1nm::1l11;1 fJff1JlJ::'jll 

8.2.3 m'j1JnfJ1fJ Ldll1 1.5 i1l1J~ 
do	 Q,I ... 1 .".... 1 .Q tI Q,I 

-	 m'jtltln U1J1JUll::m'j t\Pl 'j fJ1J1ff~ fJlJ mwlJ'j::1l1;l ~1J\Pl'j 

8.2.4	 m'j1JntJ~,j9i Ldll1 4.5 i1l1J~ 

- m'jtJ'j::ii1;l j',jm '111i 1Iri~m11Ji' n1l1nm ::1111;1 ifJff1JtJ::'jll 

8.3 11 ~n~\Pl'jnwvhmitl~Ull:: lf11J 1~1I1nm::1l11;1 ifJff1JtJ::'jll 

8.3.1 m'j1JnfJ1fJ Ldll1 1.5 i1l1J~ 
do	 Q,I ... 1 tI... 1 ct. tI , 

- m'jtltlnU1J1JUll::m'jt\Pl'jfJ1J1ff~fJlJmWlJ'j::1l1;linlltl~ 

8.3.2	 m'j1JntJ~,j9i Ldll1 4.5 i1 11J~
 

- m'jtJ'j::ii1;l j'mitl~ 1I1nm::1l11;1ifJff1JtJ::'jll
 

8.3.3	 m'j1JnfJ1fJ nm 1.5 i1l1J~ 

- m'j tltlnU1J1JUll:: m'j t\Pl~ fJ1J1ff~fJtJmW tJ'j ~ii1;l j'lfl1J 1~ 

8.3.4	 m'j1JntJ~,j9i Ldll1 4.5 i1l1J~
 

- m'jtJ'j ::ii1;l j'1fl1J 1~ 1I1nm::1l11;1ifJff1JtJ ::'j1l
 

.... ... 
10.	 n{Jn11iJn11t1U'Un11iJ8'U 

1JnfJ1fJ tlfitJ'j1fJ ff1i\Pl tJ~,j9i 

11.	 n11'1J,::tij'UFUI 

11.1	 ~1I1'jW 1111n~llHI.J1h~1I i '\.J m'j1JntJ~,j9i 

11.2	 ~1I1'jW1111n~llm'jtJ'j::tihAl1~n~\Pl'j Ull:: m~1J1'\.Jm'j1Jntl1J'j1J 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



84
 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



85 

'8fttrml1=ft8t1n118U1,"i~tlI1lIft11lf8~
 

ftl1chu1l.tt.1lftl"luftl1NiRaSeltGtftutnH 
.,ftllft'Ullll,tlienwlJ=1ft 

t~n\11~uJ ;JltllrlfllUlaih~RlU1NaVl.K0&ar11;~11n9 

cranj'U~'UfI-rllla::,"f»U1NQVlNarlHnl"J&n\lVl111a::~V1al11n111J&n\lVl1 

"" ., I1J11llrltllarUn\lVl1f11crVl1 tJH1'UU 

1::11lH-rU~ 27 - 28 "q~lIl1f1SJ 2548 
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• M.~t'H::Ul1t~QLU:;!.!.L~::tm RM-lbLH:::unRM-ttijl!.LJ.! t\G~U 

~1!nJ.! ~WV\~L~l~!.L'u ~~~G,:;r.r.L.u ~~tL!.LJJ Ql,t LA.Ul;:!.[1 9 t1.ijl}f~t'fUl UL!.~ttg~Ul!.U! 

IJlt~ttQI1t.m.LI1t'QIltLUJ1::tn .-.... ,­

QLUHt.UllfUAttfllUl.LU,r11 Ll\,l::Ul1l$1 NU\tHLM •• ~ JP" 01"'"-,, "lI\" QtC 

rt~U!.Lrtl'u~!J.JI,t'L1l.(lL}1!:.L.ut.'l"Ul':tntt~tt'GM. ~1-1.WV!LUt~ ~1!::(), (lL}l!.L.uUU\U(H\ t'!L1-I.t~HLA.::Un UL[1 
,... .. HIA rt~H.L,Ut'Qn.t-GG:;IlCS!.1-I. t'M GY rt~I$.u!.LUQt~ Uft~t'LV. Glj HV. £: 1~1 Lt1f)LUt'L!.~.LI\,1rtijl.U.u 

p JWl' L, " 5" ttUl ". "1=1" 

)im~u~x ktt1!t'G~N~~tt!L:;~::L!. M.lt.'ltl'ym1.~mL.u~~U[1~~!. LULGt-~.utl::G L~ U Qt!! 
II 

~Ln.I1Llift~LR.U£::&Urt::U1lf1.1J ttG~1-I.lULftl1L!.~ tt9t!~~ £GblR.~t-£G ~tt~ Ll6 ttMl-tt ~l t'Gft::L!. M.l(.l1U::(),ttlj~ 
JC• • 

ttUtMUH~lR.fA !.LULGt'~.unt-&tll"t-tt1ol.~Lt\n.t-lJM.MHH\::I.lV.rt.u::.u bflQU::U·!.G!.lRM.::ltl1 ftljltL,UfU~1 arn ". 1:7 ~~ '" f' ~"po I ~ r 't::fI t:r 1"')"'" 'r 

V.M.lAtLULGt'~.un::(),ttltM.rl.fmmrL1t t'!.(H.lfUl11::ltl1M.UMJtl1tllR.M. lllj[tr'LJl l ~, n.M.ftljlr.L,Ut-GI\,R.M. ~ ID I'Q;¥ ,. ~., ~ "L$ t:. 1'II):lr 1=1' 

N.t:Jj:jQI!1IJLtl!1t\'G it I ,.,. 

Wl1 ftUl!.L.uUL&ft1-l.1.N1M.lI$Ul!. LUttUN$fll1tJl,::()'U~Y M1 ~U1rtYl!.L.u 1-1.1. LlA.:: &LA. LtuL~ 
(f kp "'t;,> ~ ~~ . pIC L,1'''lIi 'C» t:r ". f". ~ 

U' M l~UGG~LU mLfttn:;Ul1ttc.UrtLtlj~U L!.1 L1\M. ttt-l6 I~ 1I$m::ULU ~Ul:; &&L Gl6 fllA::ttJbLllM.1.liGftLUr.L,U "b ~ ".., -.1 .. if if .... Ie If 14 __ '9" ~1=1' • ~ 
II • 

LJf::l2.l1 tAL ~~!.LU M.V~t~~M.M&UGGj{,LMmLft£fL::ullM.GkftlW Gl,t kmLt-~M.ll6~lAt l.l\;4-~rn~L~t'e . .. 
tUL1 t-tlM.tl!1uttLU 
" h... ~ 

M.ljH@l6lll!.l6M.G::unrt1ol.1 NUA.tI$UJr.LU GY n.n.n , M.11t~1 H'L11 rtijltL.,UlI.l !.LUijl&~U1L4.11l!.l6ttCl "I ~ '" k0 ~ li7 ~"fA I ~ j{'1J ,.. F" I:tIo 

ttij,r.u:nn.~lJl f.tAft:!} .... .n 

t ~l\Q~ 
• 

utlQ~ lM.JJ~ 

~tllLM.~tlJQ ro.tlJL.tt ", "" no \;:;> ? 

l~ftl~~tY~t!jt@l1j~t!MtLUiti l1~ltl.QJl,i tlU Ir '-' bl=1 ~b 
l 
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1. al1"'" z .. '1 'J! do., t ~.. .l Q . " Ai ,1 ~'1vhJ\a::~91lJlfl ~~6~1JiJ~~Utl11.Jl1~ 3 ff~ flfl l'l1t:1lVH'I-3 {)1mf1 Ufl::fl11'JJHnJ~~ 1). 'JJl'l101YHH 
" . 

Yi''1ffl1 '11 '1rl~::lr1U l~{)lViii~le~ 2). i1mn1ffM~fl{)f1tltl~ u{)~1~t!euf~)[Jt'I~ 12 il.lmn1ffYi,r1uLtJf11'HPn 

iM~ 11"':: 3). ijfl111Jf{)tHHYi{)~~::vhL,fLn~n11fln 'mfl~ lrl{} i~~ijiJ\)~Utl11.JL1",::i11mri~~9l "~\l:;,h 
~ .
 

'l\flrl'1n~u YiUfl::trltl'IJlf1 ~~ ifl~ ~'l1 ~~~:: 'l1.hnfl'n ~::JU111~::M ~f1 , n'1I1~wYi'f1ffl1'l1~ i?1Z1'1LMVJM~~ 

2. al11::1ii~'~ 

~~~1~U'l1'U11n:;, '11flnflm11::1DfI 111 fit) fl"J11JffJlJ nnlUUflff UHm::Ul1f1 f1111Jri'H!~ l'lfU 

if!Lfl11'Il.IltJ{) ffl {)f11tJf~I1JU?i1tl flf1tltiflCJf'HJ1~tJ?i1d~tJ~mU11Vi~n.lOfbCJfltJfiu i 1~ fln11 LfflJ~ffU"':: 
I • JJ I r 11 

m1 ffU ZI'::1Vivu '1'I1'e{lf1tltl~l.Il;jflZl'fl1u?i1A~uU 111~ff'JJnl.J~ ~Yil~ll L~f)LWn~~::vhtJBm Ul~ULl1 ~ . 
3. annl,ylnlt'lJ'~
 

t'l'11~L~1nl.l'1,j'l~ 'l11J1uti~ ""'11~LrivH""'lJnU'I::lnflaUlJI11Ul,fU Lnfl,JBm[J11UL11~ ioXfil9i'l1
 
, y ~ , 

in 'l,rfi1tJflh:H1n::lnflm11::L1JYl 'l'f1' u~8'1{)Q~llJfi1~~m\) 1uiiuulJI11U l'lfU \ilnl.Jn1f11!iflHff1JnmmnVl 

,JBmU1t1Ull.lU1~ mflfi'IJ1M~mhtJBn1Ult1UlnflfiltJf'l1'lvlfi{) flltJf'l81f111~U 

4. a1'in~rdtll.l . .
 , 

t'l'11 nfln1flU mJ1UO~ ffl11fli1Yi't11tiU 1JI11U~1~ mu Li1{) ff'JJ ~ZI' 1?1 U1JI1 ~M~ {) ~1f1 n11~f1f11J i{)!1f1:: 

m1n~unu J'l1lJ f11f1'8 lmtHl'CJ1f1 LtJfJ~U1J1f!f11{)n 'l9l~ 
!It.<Ct.. e:v q.

S. a1111Jl.I'Yt1lUlI::n191\UI . .
!"! .. .tl ...... JI 11_11 ,''' !"! '" I I I '" 

tY111'IJUVill lUJ1UtH t'l'111fl1Jl1L'lJl llJ U11~mmllfl1JlnVi{)\)::1'IJU{)tJl/l11U~fl11~n1fJ LtJtJ9itJl'l1U 

L1J1JI'Y11UmU~Uffl1~ilfl,{)liJl.IYill t'bui6hm\ltJ~flh~~u",::'1U llJ111'llJfJflf1'ltJf~ J1JUfll'ltftll 

.. !f
6. al'n::f11tJN111a~N~~l.I 

tTl1'J:antJ~h liJU ffl1~'t11ll1'ln?111f1~1lfu~timff'1J'~lrlmf1JNtYfflnhw'1 lrlumntJ1UCOj l'lfU 

EJ::~ 1~ tJlm::utl fl f1 EJ m'!l~ 
" .

N.:J~l.I fiVtl~mflLgn'1 'lJtl~ffl1 t)timfltm;,ul'li'1~~1~mU\11~~1qlf1 l"litJ lJItO'1 thOl1 

ffl' lflihriifI L;\V1nu EJ1 'J~f1'{)dl UtJ1::1fl'Yl 'l~1Jln n11 1 

m111t'1~n,"11fl~Ln~i)lmnh-31'Ul~t1'Jn1J~11'LFln fnnll 

t 

1. 1111'1 ~'lJm'l'l'IJ!l!l'1 

2. 11 n'lfftlUfl11m]l:HlflnuluiH"1U 
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fI1'l~~llii'Urnlllt:rl-S!flm-Htlf.'t6~.tltJ 

1. lfhJmWl:;ffl~ lflij~~t 'l~th:;~lLfhJ'\J 6dll~1Jtl~1l1tUlJlmn\J i'iJ 

2. l~\J'''''fm~VQf.mlfJ ~tl~tf)'f)1JtJl'111mntU'l1rl~'l11J'lf\J 
d .JA <CV }of 41 c:t ~A:l 

3. f111lf1\J' 'lJ'YllJ'\1 MfI11J D~f)\Jr1\J 1JfI1nt'Ult1Dlf11f'1''YI9'1 

d	 ~ .~. ~ ~ 

4. f!1j 1f1\J1Wf)'!f\Jf\ 'UtNff1'.i1f11J 11Jfl1Un'U111Jf)\J '\11Jfi 

S. ijl1ff-Iln'·h~,.m~ \l :;ffl1l1 j (l el\J~nln'UtJ~'tYl1lflii'II 
.,	 ., ., I" 

tn"an~Ut\:::fl11fhijAtn-slfl;jUf.'t:.:\hn~i\Jf)1'jli·~:;ii-ll ~:':fi1~'il 'I17m110:.:i1~fJ~i'~n5\JY1'jl~'\ItFJffl1UfI:; 

,	 '1 $I'" • $I , t 'i )1$1 •mlHunn 'I1'ilf)'f)\J m 1J1l'\.! U Cl11J~In'El\J 

!:1	 '" 1lE:t.- <Q. o'-f/Q,
f111 H ~ f1 mJ ft'1 'jt)1~ trfll tI'lflUn:':1JFH'~t)1::'U\J\J11ft\J1l1t11 

,f ~ A:l I A 0'0. 
f11~'YI~ 'YI::l~ l:l fl1JNflV1 m:':'U'U\Jl1f'1'\J1'V1 til 

ltl~(JUlr1\Jft'1~~'2.h~\Jt1UY111tlrltJU~4lr1'U1i~~~tl'ilul'l::i.r;n\J1Jlf)uri?itJ4tnf1t1fl111Ji' 
... $I I 

'VI1~lfllJ I'll 1'lf1tJ 

•	 tJ £1i .cI Q.d'
2.	 fll "afll ~ Attl"aUUI ".,.n1ltJ"JIi !'lfU
 

f111 \11',.r1:: l'I1 tlfln1m~l~' tl
 

f11 '1 ,tilhV'El ~1 'Uff fI1'Vi 1t1'U mn~
 

f11jun 

f11 'jr;J{j f)'C1 \J 

'" clf11 'H) \9UflU 
.., ~ ., ., .,. tJ tJ t II 

3. fl1'jfh.ij~\hn~ ,hn-1'lJ1-1J0th-IJ'1J1';U11nrJ 1'Vi'jlt~::t!\J1'Il~fJ<1fhihnl'jl\):.:i141Jl~1f1 h",-1 ~~ 

~:.:r:hff1Jfl1~til~9'llvW1n,'il	 'I1l1'nf11~ lvw,.r1'l , tl \l:.:m(J~Hl\J~::l1m~l~l)~n<;\::f)fmnmJ 
~ 'ItJ' , At. <l tJ 4 '1 $I <fa 1,LHl1 1 N1't.11Jt'JlJln\Pl::f1o'U~::(J::'t1\J~ ~l\J1JtHlf) 1::1J1W 1.5 nJIJl~l'YH) 'I1m'ilf11~tlfJtlff"'lt1 "'t1~ 

... ... " , '1 $I $I "" , it! t A A... ... ... 1 ~"... ...
l'l\JVl~tlU'U\J 1J '!ftllf11f1 mn~~rll\J \Jt:lH~ CJf.:l1Jm~l<;\1JtH)f)9fl~'U fltH'I11Jf11H'l1J'Ul1t1t1 

11 k"·""""'''''''''I'''~'"''''''''~· .,.~	 ........'''''. . ,_",Ii~ ~
 

'IItl~lh j::1J'U hl~lliltl~tJ~'t~m1M\1\J~-Il i,*m,nf11~ Ul'l::11f11j'YI1~15'SS1J"lf1~'I11fJiA'l'litl f11'j 

'l"CV QI

L'lff14'11Ul'l1J 
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fI1'a'tl'\ui~ 

1. 

2. 

3. 

4. 

5. 

6. 

/ 

7. 

8. 

9. 

1O. 

11. 

i,jfl1'IU~ nln ffl'ILflnUt'\~~ii~nt'Uen'tJ1l11'Iff911LiMmui &'1~11~'WtWltJ'Vt111 'W::fi'WL~tnritJ 
" , 

~f)·nil1'J1'U irtJf11 'I uvnu5nmun 'Vln '1,rl~tJ ff;)tY1tJ i1..i 1.1:; 1.1u ntJ111'1::m'I l'VhJfl111J'.i ::11f1 'j :;1~ 
4 " , .l
LH)~nl'mntltJlijijtJL~tJ-WLf1'HU~'UtJ 

i,jm~141rJ1tJ'Yi 111 tJ::~ tJ n~' .rI'U'W ~ltJtJ1111~lJl i.rlm ~'Vln~i1f1n wen'ffl~ lf1ii 

li'11~'tlflLfftJ 'YINn l'H~tJYm 1~ m~ Lfiijmff\J'YI1~~~"HI"j 1'1 '.i ~ iifl11lJtJ"fl fJAflVff~LL~1ff'tJ'YI1~ 
'II 

f)1'il imm11 U~l1tJ'YIHL~tJ~trtJf1'I1VE)1'ilii~tl~L'l1fJ~lfJ 
" ,

f)dl"Jl~ffl'ILf1iiq;m..l~~'iltJlfi'U i1J l'Yi~l::fJ1'il"'1JlifU'l11uiA fl1'Im::'illUU lHun '1~fflhlff1Jf) 

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

~t1 ' " 
ll~:::rj1JA l'HUtJAAn1JVitJ'Hl LlJ l1lJm'.ilfl~{)tJ L lJl1::'l111~fI1'I'UtJtJ1U 

011 'U'U ~1 fJr-lil91flmen'u11 ~, tJ t1~ i l1qJf)dl1utJtl~1l~ ~l1mCll'Vt11:: t1~m 'illlAfilffVl11tHLl\:: ffl~ 
" 

Lflii'l1f1tiJ fl\J1"t'l V::L'YI'fJ::'~ fl11 i rt~fm:f11tJ'Vtl?ln1J'H1U~1 '1cNl';'fJnr;jn1tml~M1fllflf.llJ"f);) 

" ijdl'ilflA'Hl'U'Uf1'l'.i Lfl)jU"fl::LtlA'{JYl~ 11 lfltl illiifl1'If1Uftl'Vt'Il::t)1'iln~rl';llhj(i.mncl' l'lftJ 
'II '11'11 

1~ mgn'"] oW l1tllffl11fliil'l1ril,rtJ1t1lf'tJ 
". 

m ~)jfl1'ItlU'IlJ 'tJllfltJ~119l'fJtJ ~ii'l1 Ulihh::n'fJUOl'I'UlJ'd~ '1 ~'j::iino~mllJ1Jft f)AntJf)~lt'l'1J f) 

, " 
till1i'Unl':i'U'Uthtli1J1un!vu'1 L'liU LniJ91'Im Ll1f)~f)r-li1~nruen''illnfltJfl'lm~''liiJ~l~~lt'l'~n 

'1 "...... i·... ...... .1 .v • '1 " ... ,.dI ~" l' ...'tTllfl'lffl 1Jfl1'I{J'fJ'U1f1ntlU'tT11'Yi'Il::Hl1ml1'il'I1'Y11 l1t'l'l~lfl1J 'l1a'lf1JVf)n1Jl LA tl1lJfI1Hltl 

,.. • I'" '" 4 ..:: ~..;. ...... ~ 1'1' '" I ~ 
r.J1tJu ~ 1J1ru1JIn f11'I "l11tN11'Hlfll'lfu::m '.i~ f) n'lftJ 'tT tJ ~ 1fW'.i11J r-ltlAnw'l1 rm1t1ntJ f)t.I1~ Lll tJ 

'j:auVUUf\:::t1tlVAnV 

':i{J";u'l'l~' ~'UUff -3 f1", lflih~u1J ~::~1fl1'j~f1111~tlmcl'~~11~u9iu~ loNlrluijm'j'tTni 11h::~1 
, .. 

'j{J ~'LJmcl'Y1~11~tJ L'lf'U (J-311fltJ14 54141 wJ~nvlf)n mJ14l1~fl i~n11flL~\J~U 
.4 ~ '2": ., o¢lI !"l)1'J1 : ~ ~.,A .... ~ 4 .d. 11 ~ 
llJU't'l'1'jlfl1J"l1nUtJl"C11~fI1tJtJl'V1U'YI 111l'lfNl vln-3Ul 'Yl11tJl1 'HJ'UItlUtJ'lfUL'''U'YI'I1tJ~nutJ LI~1\l-3 

II 1"f ., , 
n'-3vi1t114,1J11J lWUUtI'1 ll~WCl1tJ'1 flf-3 ii~1JtHUfJtJ.yj ilJ'1oNfl1') L~m11JntJ HlVlfllhmtJ1flV 

fi1'j1Nll1if.lN~ .. , . 
"i "i • .. .. ~ ~ ~ • .I'" '" .. '" i ""I" o!I "I "i..1 ~ 
'Yi~':i::'fIflIf1'1JU11f1'1'jLfllJ 'tTtllU'lftJfll11Uffl'j L1 rnlJ'rllJ 'YI-311JU 1..1 Ll11JU~::11J{) 1111..1 Tlmn 

...",..~. " .1 .~ .. ,"'.. ~, ."",.....,,.,.. 0<.« " .1...... 

fl1UU f\ ~, unlnfl'UUl1J{)lnA~tlR1l19J ':i::wh~ nl'I'UtJ'li~~U~ ~d'~ 1131~ffl'j 111 rl,ihnlli 'tT 11'Uu 

lJl'vi III 1l'1'"l117U511tullflU'1 m1l1'IJ'1~J'~tl ifltl1~1 U~li'l ivlll1~l1~tJ'IJ~ l1wn11~ uthl~tI.:l 
~1~ L~'fJ'YitJltJl1J ~A Ol 'j~Uil'l u~m'j1'IJ{)f)n'illn'IJ;l':ltUun:: ntJij'l~lJflfl~gU1~1't11flK U'f\:: 
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. " 
'I1nm~tH m1 ~~~UJ'lU1176fli\J ~1f1m1'1 mY,r'U~1t.J 1191916 ~ti1;l~ ~1trh rr111f1ihm'lfii~ i;; 

J1,)''U'1~'ltJ'~ 

fl11&1~'U~,mll1~ 
.& v. " .l' A.d IttJl:CI 0

1. nl"dtJ!'l.JVUl1U1t1lUMVl1.4 mn'1fl11)Jrr::tn~ ~6~~1-31J1l1tu'YlQf)rr1'lfl1J~ltl'U1f1tlf1~1'U1'U 

)J1f)~ 'l17mJ1~~1.:Jil1tJ\f11Ln::ff~n6'Ulln1~~nl-3A1tJJ1)J1f1~ Vdl-391tJl1i{)~I~'Unm(l(h~U'fJt1 
" " 15 \..I1Vi ll~ 1i;;'Wnju~l-3'l 'Yl191{)~ HiM1'I11J1::ff1J-h i;;fl11J'I1~fJU1,j'Ulh::lfl'Yl it1w;uur.m 

'lfii~ '1 '11\..1 11 iurr11lflna:: , 1t1f1tri 'I1fi'~~lmj'Uf111tlllm'H1H 1~{)il6~ti\..l illi,rii~lllJi'lf) 

D" ()1Jl~l '11J rimm \J<il1J n: ~'mll1 ~f1~fJ-3m11Jqj)J'YWl1J1nl1f6~91'ufifJm1 i'ml1;1mle'l~1J1<;\ 
~ , G " 

1~1JltJ1 H'06'U 1~tJm11JBmt,)''1if
 
_'4 ~, 'i "" d ... "-'I .....

lJf.J~ml 1J 111':;f1J1111~Ul1'H)~lJ1(HlWltl'fJfl)J1f1 

'lf1tJ~{jlCJi,r rr11J 1Hl'l11tJill19'1'lfltlff::'fl1f1 

ilu~ti'Um1l~u1J1~)J1f1'l 

il 6~ t1'U 'lui11'~{j1mfifl mm1~6fl'l11tlmJflff~ 

2. ~,m1l1~'illf1,\-nl1'Yal'j~'U'~ 
tI ~ • ' 

'W1111'J1::ff1'11i'11,)'lJi14VilnflIl1f1m11mj''U6'11rr~Viii mfm.l'U 1'If'U m::1I11:l '1~ 
• tI 

fl1fm)'U 'lfltlfJf) iCJI~ i ;;ti1J'~rhiiflIl1f)'\JtJ'I1l~'I 'IJ 6'1 1'111'1 1 '1 i14";~'I11Jfl 

fJDmmvi'Ui ~'lfiill~Q fl6tJf11J11il'U ~fltJ ff111 i'1J i~~Liifl 1l1f1m, i t1~'IIfJ.r!ff~~ii 

f117UV\..I 1'1fU m:::fll14 i~ hrl~'IitJ~31\J'U6~i~l1mQfl ri1'Ui~~1iifl~1f1ff,.~'11'14 G'1 

ll1 'U '\Jt:J~ m1'l1~ f.J ~i 'Utl1'1f'U::tld11g~ 'l1/~~1'U6~ll1 rt1ll'l11::11 '5 'I Qfl to:: m:: Il lV'U'fJ'Il111'11Vi 1 

t11''lyJl.Jf)m1J'l~ i11'~~ ilJ~M,r~~l'Ui'U'Un-3tl1'1f'U:: 

M-.31flii L1,r,,~l ;;~11' 14 ll11J1::th'l11Uiu ,~~ Inll \J lfllfl~u'Il11''1~.yh 

rrl1th::f161JtJ11nil'U91 ig111,mfufl'U i;;,)'u '~'l~~u~'l,j';\ti'U"'l~lnfl\Jlf1h'l1::1J1'1 

. " 
'lfiiflVi'l19l6'W1'l11f.Jl.Jf1~lIiyJl'U61f11ff 

3. ~hl1'Jr~\JfI'lIe'lreu ~1l1,r'l~~f1'U{N!V'Ul~'U1Jimu i,jn11~,rn t ,*~~"'Yl111fi"114'1mj' 1l'lfri1lJ 

..J J! 'I : d ... ~ J At" ... i J/J1 : d
Vl\J0'U6'1'H)'U L\..I'U1W'U'Yl'U'Yll'YH.m 1111MtlQn61n1tll11fl 'lfM1'lll1lJ1ltl\..ltlflfltJ1JU~1'I 

Ji Jt .l". d i tI .., ~ r ~ \1\ l' .,C114. .cS.aS.eI 
4. i.'I'l'jl1mN~U l1JVff11'1101'l'l1'Vi'U~f)"'Yllf111mlln11f1'I111'JlIVllJ'Yl6tJ1'Yl"I61 n 1Tin1~~'Ylllflf) 

1~'Yl11 ~tlJfllUa'1'W 1i 1J~~1r-411lJ~,j lif.JlIntll1;6fl1IIIoffJl)J1n'l li'l~~ll~'U'UU'llt1li 1~ ~tr1Jl~'U 
JJ" ." 'II 

1WtJ l~ {11 timi1 li11fJ \..I m ~ 111fJ,j l'I11 ntl4Y1'U t ;;"j1li'1~)J1 f1 '1 
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. ..	 .. 
....	 v <!l ... ., '1 'lJ'l 'lJ.~ .2! 1 d.d • ," ..

5.	 f,'J'1111ft':iYlNl'l'1ll,:j UJtl\]nH1111.J-1 11 'lh,aI:1H1I1n~ ~tJL11lHr~ U1'ilZ'lnmnmnflll'\J{l·H'fl1 

lfliimlnL,Jl~ul':::'lhtl 1,rti111lj-11Vl.J~1t1 
..	 .. 

SI .2! 'lJ	 0 '" d 5lt • 'lJ ... J! '1" 1 j'"6.	 1;Tl'H'U1Vll llH~1t1UllJ1n'l Yll.Jl1 11Jl.Jnl'ltltlHl.J~HJ 15 UTYl 'l'itJltJlll~H r1lUJ~ ~tJl ,,1..1 

ltJft{lMI18ilO~';1tJ m~J,)~-1 'l,rU'l'i't16ff1111~81tJ 

7.	 f11 1iYlnlClf111f>'h)'vhJ fl11ilflO1J 1'Q;~ tllmf'fU~qYlt11..1 ~ i ri~ fl11iilfl!a-1iJtl.:JnUvl11ij.:J<A'''JU 

8.	 f111flall'fh.!f,'J'171fliJ 1110iJm1n~l.Jff1'I lf1iil~l ltJflI'HY111;)U;ntlnil'lJ~ ~1htd1ii'IJ1~ff11.. 
'" ~ '1 .2! '".'1''' ... ~. I • 1 .2! 1 ., ". 0 "..;lflllV::: L'i 11.:J f)~ 0\1'1 ~11rju1tJflWUO'U LU1'Yl1 ~lrcn Yl1f'f'l'iYl'IJafl1U1.J::'U1;)10lLl~'YlV'IJW:::'Yl 

Silff,:jllYlYl6'1'iU1tJ1lJUfll'UVhlflaU flV vh'1 ,ryhJl~();n~ l~tJ '1l1'~lIlf11J 10'1 1U1h::111lJ~-1~;):: 
•	 '1 'lJ <S ". '\" ... ..." ...., .'" 1" 1'.... ... 1 .'lf1tJ	 't1mS~1lCJj'tH'l'111'IJ1'Q;m:::uff ~~11"1I'UtltJ't11V 1JlImtl l1U1Unfl1l W1Vi1l8t:Jf1 ~t/m1'Yl1 .. 

'1l1'Vli~tlu '1 l1'i'UU1:::Yll'Uff.:In'il::'ihmfl~f)'Um:::lfl1:::'t11VUnl'Vmnm, 1 l1'v t)fl~1 \l1.J i umw 

~11 ~~~ltJ 1 ;}1Oi'f)-1~ UH1tJUVll uflV1m1~8fl 

fll1i16~nllallVl11£lillflf,'J'11&flii 

'l'I~Of)1 sil f).:jnu ~U~l't11?J11ltJ~1ltJu1:::mJ'U~')tl m111-11:aiivueUf)U'Ul'U m'J~fl~l.Ji M'lfi~lrJl.J 

11fftJ fll1i'mnfl111Jlfl'U1::1i'jtJUi7t/u!VtJU"::fll1~uai'mn fll1 '1Mfl1 1ffmnua:::m1~nf)'U11J fil1~" 
~ ... cr'd ~ tI	 tI"1 D ell	 iCl 

1~1 tl1Jlu mwYl '11111114 f)1'J11fl11: 'Hff1l't1~m1lflVH'H I?J fl1'HUUl':::'U fIlfl'tHHl'U::: m 1111 'HI "l'Ufl1f1Ul':: 
,	 .. 

U1111tUffl'J 1fliHhJlJlilV'U '1 'U 'U11 tllfllf'f 1ll'::fl11ff-31ff~1J'1,rmtl1,rOa-1fl111Jn1flty'IJ6.:Jf)11il~Hn'U 

0l1{JMft'U'fil'il1 fll:f11lflnloU, «~H Oltl 

}j" '" ".1 <t J '" .1 ..;, ... d", 'I " 1.	 f)1'jlJV..:IOUtfTHfl1Jl'IJ1Yll..:lu10 fl11r1amatJ..:I01nllu1::mUUf1::'Q;UlJ'l'I1 'UU111WYl2Jfl11 l'lf 

ff111flii VV1'l'1V'U{)1'l'1l'j1ff'lho1~tl ilifll..:11Je "tlii'1J1,h::muel't111l1~ fJ~1Ji Ull~l1W~V1 'iln 

n111fliiVloii'1.:jvd.. 
2.	 01111 tl..:lfllJ n'11 lflnl.f{l'Yl1..:1 'il2.Jfl 'Hn m~ fJ..:ItIlO ~11~U~V.:J 1.fI~u mW.,f1fJ1'lfU mYlfl10m6.:J 

<s... .4. '1
VlO1R'Irl)::ll..:lffl'fW'M U"'::1fl'Ie..:l'lf1tJ111tJ ~ 

3.	 ol1118..:10'UfI'l'.ilflnffllF7ff~111U-1~V..:I'rlmrlfl1mrl):Q..:Illf)~l't11J1::n'1JnU.:J1'Ulll'::iilfl~V..:l 

ilil.:jOlJ N1'H'l!..:I ~ 'YllJ ff11 lfln 
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RaU~2 
. 4 

al1lfti1mflutl11Ha(nwatta::n1~Al\Uf1 

tUtltlrl'tl:tli'UltJCl~ ~ltJt'l:lVtlfllijtHffl'HflijUYlt'l::'lfiifl ~~~~111jUv1'6.:lf 1~Ufi 
..., .... ~ d dI"'S~
'ftn1:1W:lijtNffl'Hfl1J l'lfU 'lJU"Hl.:j1LIij~ IijtN111t'l1 'H'Hlf)1t}j' n fl'ftU 

fl1~' '*t1'i:: lV'lnf 

OJ~4J ~ 

tlflflfltlLm:f11'J 'J ::nJYl
 

tJfimtll1fli'i
 

f11al!1JfWl'Ul'ft
 

~	 f11'J11tl.:lt1UtiUv)'J1Uff1tfl{flflfl
 

f11'J'1 ~
 

ffl'ilfliifflfity ~i~nU1Jlf1"4f11'j~~v11g61m::fl'i::~11>Jfflfitl lC)f~n'l'l flfltl1tJ lCJfl~tJll'g111 
~.. ~ ~ 1· I ~.. ~ 1 .I" ,..,.......... ...... ••1(J '" 

f\1'W L'JV1 UtHH9ffnJ L~ uflt'ltl L'J9l L~ fl'Jl~'iHummlfl C)ffl ~C)fl~HJ1JC)f'ftLnVl ll1JflU1ClfUllCJffHl'lVl u,,~t'I' 

~tl1JYll.:l'1 Llfl::ffl'ilfli'ifif11n.:l 'lfi!Yl~ijfl1'iUl1Jl t~1I1tlL'liu fl'H'Ii,,'rl'1fl 11JtilU 6rt 6::;lVl14 1mlnVll.. 
J/

111 ~~u ff1'i~1J Ufl: lC)fl~tJ1JimyjV1 vl.:l11tJ,,:afltJfl91f1'tJii 
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NaOH 

tanlJW:llnt 11ltHn<jU'Ul1 illiif1~u f)dlu~ll'!lHl~~ m~ll Otn~ \11~Uvl~ l~HJ~l'Ull~ltlYluGll 

::1(J'J$u ,!ij-3ffl~~~mU H~l'1Mm~ f1~llJ1~Umm (Acid neutralization) lln::i~1'u~~ffll1 
• 11 

nn1J~l~ '1 l'lfU ~91fflm~llflcrU1.h,ju lilm;:f11l:l 'VI't)~1 'VH'Ilrr~f1 ~::ltJll ~f.lflljEl1J 
11 l/ • nihlJl~l-3ff Ull::U1U1~1fl'l11Jff::1)11l H~1Jll11::'Vh)Oiu lH-31U1Uf.lllC1::m::1l11:l ' 

tll't·nu'1~l~l itl 

~u fl1U '\JfNffl1rr11J1Hl~lm1m::fl1mftij~~{)~::m.J"r11~I~Ul11rJi\l (il~f1 ~lfltl 
11 

tlv~) lU'l::t)l~lfi'iluc)"flnn"tJ Ul'yblJtlc)'ili~ 
v ~ml'!19l1 

.tl I' 1 J...." ~ 
'j::fllmflij~~1)911f.HJN~Um-3 ~Vfl11 ll~Ull H\JUtl ~f)1J f111111'll1l'IJU 1::V::l1f1l l1Cl:: 

cI d. vi"" 0 "'. t, oil I
t1111Jl'I11U fll 1lL"r11 f1'll't1H1Ul'll1 tlWJU~ 1 fll'i't1lmU\l::t1'1f109l~1lt;l'i::fI1tJlfltHO{J1~ 

.,. ~ d V .. ~ d' 0"" d " ...
~Um~Un::10?U1JtHt~IUflnU1W ilUt'l~I1JUUJll~1J'I'W~ 'VI11l1llij~I'lfUtl1vt lI'1ffl 

ff1tll'jt'l~roltnt1fllUln'U~6 l11tnhh\'9111JVlln'U'VI i9t' 
l' .,. ... 
tllQflH1'tf1H
 

n~fh'tf,r-1tH.h-3lU1l1 ~ 'til',fln~ flU''tf~il'Ul~'UUr4nnf1U"::lnUUHtlt~\.lfl111l~Um~
 
J I ., J! JI 'I ~... sI..l., Of , I"!! d .1 'I Of '" 

'IlUtI~n1Jfl111Jl'll1l'IJUUn::1::0::11,n lUf11'Srltlfolt1 ~Ylrr1JHt1il:: 1Jl'Clmiltlu1~ lUVlUn 

.,v '" ~ 1 ... ~A .:. 
U~t)lilil:: 'Jj'11t11l1~ltJU1'V1l1'HJ11JU'lf1 tl~m\.:j 91 flUU 

~lf1l1h::'I11Ul~1111 

~~Ln~'t)1 f)l11~1l1l11lf.)rll~l'U1l1 ~ lfi~m'S 1l11Jlutl1n ~lfl1) ua::VlHt~'UfJl111'j 
.,j '4 v '" ".. .. ~ d.. , Sf

f'lau LtY 't)11illl'U 'VItHlfftl inJ~ff~ un::t)1~ltltJ'lf1~ ~ 

J' ... 
1'i1Vll1J1Jt'H)1~ 
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,-----,----------,---------------•....._-------------,
.,j .. 
1HHYl'ilfUJ 
f----------;--------------- ... 

NaOn 

fJUBi'f11:J tu:: lll'l:: 

Ih:: lU'b'tJ 

1~'Utrl'itY'\rn '~ijn~'U tJYi.'UpJ'IJ~l-Htl~ ln~~ 0''fJ'U 111mni-3 lf1t1,t1\hJII~1t"ldi'U~tJ 

,\m·HYlHl::'llV l-Nvilhf'fl'i~ fHl1mtJ'Umm (Acid neutralization) 1l{j::H'hJ~91n'l'11 

fi'i'i3J~H 'l1'Ji'U ~Vln'1f1'j1lJfl~'Utfl,jU Yilm::~l1:J Vl'O~l 'Vftm,.~o 1::ID" Y/t"lO~t)lJ 
ct -: 2 d 't • i VV 1 1 ..Iff 'UlfJl{lHff llfl::'U1U1VllmllJff::t:J1~ 'lfVl3Jll'l::vh)f1 'U H-3l'U(tJ'Olla::m::<;nl:l 

tll11ltll IlI,'(ljV
 

~'U fl1'U tJ 'i ::mJ'Yll.:l1~'U'I11[Ji.\)
'lJtJ.:l n'U tYl1J1'i1l';lml3J1:;fl1fJltifJ-3~ (IJ1JO
" 

VEl,,) lla::tJl\lln<flVU"Uf1ln'1J JnhlnJ'fJ'flhi' 

illL~lm 
..." 1 -tl ,.. yy

1::t11t1lfltJ.:l9l'091ltJtll.:l1UIlH 91tJfl11U~U1l1 ~'lJU1"l~01J fl1llJl'IJ1J'lJU 'i::tJ::mn II":: 

d lid I 11\1 QI .' fill' ~, A' 
fl11lJl'i11'UflU llVl1f1'1flJ~lUl'IJ11'I.I'UU'Ufil n1'i';1t11fJ'il::ll'lf1fJ91~IIf1 1::flltJlflfH'OU1.:l 

.. c:/r dV 4c:/rd' '!1v d iii'" 
~'Ull'i.:lllll::lfl"lll'U llfHlliHl'UtJU I)'U G<lI1l'UllJ~~ 1J'VitJ.:l Il1 'I11Jt"l.:lll1'Unll'f l1J'b''' 

fflUl'i tlYlIl)l'U1ml1tllrJu~t"l l1;tJvhiH'<;ll1JtlflffUVl'~ 

" .. ..\l1tJflH111lB 

nYlFhmr<lVaH~'UllH lil1,rlflfl n".'l11Yl)lJl~lJmmfiflUfl::lrJ'UUNCll~'U fl1l2J1UllH 

"f I '" v .J! i '" '" vel "'... 1'1 'I" d • I , '" ..'IJ'Utlyfl1Jf11llll'U 1J'IJ'U un:::n:tJ::L1tll 'UnTHTuFn'1' ~'Y1 ff1JFlffll:: III to11'm'l'l1Jll ')fl U'r'lU'YI 

119ltllllIl::Hint'll 'I1tllt1'U In'l11mi1wi'11lJ.:I 'H tl.:l \)1m!'U 

tll1mh::111'UI,'(ljll 

\I:anfl'fJ1m'il~mhi')tJth'11UllH iOYln11''I11l'1'UlIlfl nlflV ua:::Vl1-3I~UtJl'11l'i 
~ '1 '" d JJ ~ .. d dQ , v

rn'l'U lf1' ~11\JUU VlfmnU 'I1lll'l11'~ llfl:;fJl\1I11'tJ'lf11l1 fl 

mntTllN11'tY1Suil 'l1i1umll'Ul'U \J::lilii1109lfJ1f11m;1-111Il1fl lnf1Ulf11'iflfllff1J'\HN 

~1,.nr~ ~~lfltJ Mi'1Jffl'iL,rl'1IVl1.:lV1f1 'fJ1\Jiifi1"Wl1JlUlf1ft1tHfiUlJ:;l~ -3 '~'hlfllUlfti.:l 
',;', .. .. v,_ 1 J v '" '" ...d t:l?t 

12-42 lJ l1fl~\Jlflfl'Ul'\Jl lJ UtlO\J1 nUllfl1Fl111'U<I'YI~ntY1'ifl"ntll-1~UIIHntll\111l'U 

1J:;I~-3'~
 

5J'HJU,WL~J.nJ. ~.' .~, _"., '. ....
 

~l tJ~1l1tJtJ tlflf1JtJ1 f11 11'1J;tr'YIt IIA'111Jihri~ II~'Y1 Ul1U ~
 

~11~1\l11
 

lm1Jth~911/huJl~U lfltJ'i1Jl'l1flNl'Ull1l11J1 '1 30 ulli 11l<;lltJn0fl9nH 'id'.:ltJOl
 
". " 1;1ihn'H~l '111wih91lvn<U'Hnj1l1{J'U V~" l1lnrJ~ 'J.l'H1U1:;fllfJlfitl~ ,,ryhill1A'1j1J 
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C1' rlfU a 
U1tHUl'frHJVlUYI 

~,t10~bUY-3.. 
imvaH6floti'u Yi191Vi,rJ,''I1tlr·hUU;l1tlJ~t1ntYl1 flfh-tU'6U 30 U1~ W!611tlU.. 

I,.cl" ",~, AI SI.:' 1'''' .'
t16Vl'l1Vl~1.1fl1W~1~ '1V11iJaUtY1166n 'I11fltH LlJ'I11lJ1::tlltJlfltl-3il1,mn lln11tlU1lH 

I", .,. 
U.... V1 tlYlU VI 

tY111t}fl~UlI 18VlHlf1't}f~lflun'11 ltJ~Vl'l1 u~t1'lu1nnlJ~tYntln'11UWI1ilfl 111iM'lftVl 

ml11f,ou .... m~u~ utl::,ili ,rn'11~11~mjin~M~~ iyji~ m1~U1Vi;~~tJ~1ln'n~I~U 
~ ~ . ~ 

~ 1.1gnj U1Ufl::i ~lfl ~6~ ~'lJlY!il~ i lrQfl~U~ . '" ,
"" " .. , '\1 " tY11Y11'U1flU 1I1Vl mVll~lJ~'Uli nJBn1V1~UU1-3 t1'lJ\11 \1::i lrfl111J~6UtJ~ \1U'Ol\1tYl1J1Hnh1Mn'11euqfl 

'um~ 

Lfl'l1:: l111»lnVlnlqfl8'1Vl'n\1'U~-31~Un1t}fb 'yjll~::1::1iifl'~ 

ffn 1.11 ::Ofltltlt:lllflULU811ftl\1"1 111i,rlfiVln'111.11:flmJ~"1n' l11flvlm~'~ 

tl'111.1n:fl6111U IVlmfl:f1neL1tl611flUUn l11 i»lnm::liiVli~ 

iVl i,rnf2tlmtU~tl~tiuV'Um1vtf1Ullf1m., l'lfU l1U1mfl~tl~tiUn'11~\j U1UU1 ntJ 
AI '" SI.or t '" SI W SISI ~.... • SI

111tlm:\H'I1Ul Q~1JtI 'iVlflq1Jyml1 1tl-31V111Jl1 il1~,jDtl~HUtY1)J'n'hl1111J1:;n'li 

f111Jafi'l::JW::'U6-3~IU iVli ,rm~mj1a'~;J1/~'-3~1 edim\'tJil1W~111-t1U 

" ,
l'lfft~ it'll'\' Y!mtl'~fl e:~iMhJ1l iY lhtmllfl11lin'::mfl r·wifl~6fl tT~1U't::yjtlfl~tJ1J«~ 

" / 

'1'1'0 i'U~~tl'1'l1m1li611111 iUtl11n't1VlU1,j'UY41Jf '~'Ufl11,ji'ml'flll'ffm iUf111 

fl::alUff1HJ6fl,.Ufl l~U~U ~mJVl\1Ul~UtY11~'ttli'tlm11l1~Um\H'Um1fl~U 

illfl11~tJlJl1n::~H' u»6~1.1BU;n111fln~1',j 
oJ 

tl1'Hfl1J 1~'lJ lUf11'lfu::nuJ,~iJVl ffU'I'InVl;Vl iU~lgU l1umn f1n't11u~ti H1Ullt'l::tYn ~l1 1 

llfifi1lJl f){h-t~'UllH In'\:n'11~~fl~Vl 'vJ'~~lU \J~~{I~ '1il~tJiu~1~(J1tiU ~f111cilU 
..l", , i"" 11 " jI d •lV1'Olfllft'Y1Vl {lVl 111Jf'jU'f\~tJ{I~tT~ff1l'OQ U'I1tl~lfl'lJ f1l'lfU~'lJ1'j~f111Y11\11m"''j 

• f .. ... i SI • Y d "I l' '"'\1 ...)f " ,,:,j

lJ'i::n'O'lJ 'Ulfla m~ 'b'f1l'!l'tl:Y11Vl1U111'M L~lmfl~Wl1~1J 1litJ~ 9lVlUltJ 1111JLlJfUl U 

1J!l1tu~ l~ml'l1 Ila::i tffl1 lrl6~e~fl111~mn~tl'15i,rl~1Jtn11~nUfJ(Jt'l~ltlJ'l~ij 
)f Of <!I '" .\ I ..., JI)/, ",.d ~ 
1J'O~n'Um11Vl'CIVlllt'l::m'jm::\11V*lJtl~ff11 19l1tJlJf2lJfl1W\lfllUU l1'yj'HJli umWYllfIVl 

'vl'11U'l1ft::n'11 t1'11t'l{lijflli1 
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J.. ill 'I" .. ~ .1 )/' ~ '" d •lflHW111t1111tJ L\) fl11111ijijnCUl\)t.l"fl~Y1l YltI~Hlt.lfl1'1ij1JnIU~111flmfW~m1'lf1a 

111t.11\1~1t.11i'lhmih1J1n 

&WU'1911
 

l{H~1~1tJJ1~t.l'11t'lfht.ll1Jl 'll~t.lI1t'n 30 'Ul~ li1Y1l1Jt\flfl911~~'~ 1Z1~ijd1t~J1~
 
1l1f1l,j'1"1,rl~~~flt'l'11' l1t'1l~l~9'll~'~ ~ flttU
 

11ltlnH111lr~
 
" 

6th1l1'ff11 ~flr:hl1U~ lY1Ut'I'11Jlif)~1{jf)"l nt.l ttn l{HtY1t.l"6"lH111U~~l1i6t.lt'l'lHlf)n 

JI :.~ '1/ ... 1" "I
m{lt.l1~t.l 111 f'1 H1 'Ul1Jl'lij Ul·'lt.lijU20t.l1Y1Uf'1:t1ijVllnijH1'tJijfl'l.lW:;t'l1~t'I'11ijUfl 

III ~'U1h:alllJl~l 'lJ 
• y 

1I1~v)'~1Jn'11111Jrlff~111ij ,~nt'l'~ti'1J~'ityty:: flv11tfn-4'91 '1 m~'lhn ft1~~1f1~1U'\.1l 
• " ,,., d i 1/J: ......... ,.. 'I tlJ!.1 J.: "
Q d

6U1m-::9Jt.l 11011~Ut.l l1yUfU1 250 1Jt'lt'lflYI1 mtll1~'HJt.l l1111H1J1f1UrlZrll,llJ16fl m 

'~ll1Ut~fJ~11rn1Jlf)l~1~ln 

'1 :: '1J 1J111til 'il 

'l1't'I'11Jl1Ulfl1n{jf)~nlJt'I'11lrlij6~''U~~t'I'l'S'lJ1J1nJ1fl1fnnlJtil1Jl~1!1t.lfl111J1JMrl 

tlfJl11El '~"'111J,ji1J1W 

!! ... -Y JI 

, ~lJ fl1 'i'3J11~'tl11fldmi'1JU1~1JYl' ~yh Ul1h:1l111t'l: '1t.lt'l'1:d1UU1 l~lt.lflnF-l~9'lH-3 
Y • 

't'JtJfl'lJ11 lJen\llfliiu~i11 cnlJ~9'I ffll1mnltlH lVtlUt'I::m::flUI "'H'ntY~f1Un: '1~l~t.lUl 

~ll~n~~:dl Bertholite llJ'YI1111 

1~1JfHWi1t.l' 1'1'\.H:i~111gflY1t.lf1111J~lJ ~Yl1lrl 10 1HUt.l1~~' 1"llJt'I'mlJ~~U1fl1ffUM'~ 

~nl111Jij~lfl11 50 6-4ffl1CUt'll~VtY 'mHllf1t'1'l'1~YI'yJ Un::t'I'11~lhU6ftiUl '1i'i,n~O~ 

flnij1lJ6d1~ '1 ::l1Yl'1:1~~ l1Jti1UlJ::U1'\J'O"l HHiiVI 
'\/ 
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fl11~ llM'll).11":: f)1flllfl:: i 1fttfQll fl1 of\l tHflU fl11).111 fltlVlflutr1u ilflflt'!~n11.l1:: fl'1J flmhfl'l1llfl'::fl lVl 't11flVQ 

, ".2 .. ...J ~ " .... l' <l011 f111Jf]1J i Ufl'tnu ::'IJtHIII fl'l '11111011~Vl 'lf1J fl'111fl ).IVI 11 flI'11t1V111t111WI111 6tlUII1111J 'i 1~lfl1J 

, ..I~ .... .. i "... c1 ..,...ol....,:, ,
Ufl1'll'U::VIllVllltl'll'Vl lItl 111JnlHl1t11V16lfl1ff\l tl U1J1I1t11 Vll1nm6 IflVl fl1'i'i 1 11" 

't11 O1fi~1 fll 'i f'l , l1a1ut'\'t'llU::ftl'lf~11!Ju1111mm1Jl1tJtlfl1'if1' l1n\llflll\'n;~ fhliiYl 

nun't1 ;61f1~VU~lOfI1'll"\.l::1J'i'i ~~ijfl1'if11 't1t'! Mn11l~1J;11t11~liltl1 n~un::ll flflfl 
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.. ..
 
1IeU111flJJ 

, 1_1 , .. "'!II ..:.. .,.. !II !ft .....l.. .,..
8' uflfltl HI 1l~m'HI'11't'llJfJtllfI'lJ'lJfll1JU Bleaching agent llJUfHltl1U't'llJfJtllfI'lJ1JfI 

d~lu~1tltJneif'91tf'l ~ 8'1tlmltl h9i' i tI~iim.J'l.nui1~~uu,jntltl''lJlt1f1'lnh~ntl1J'8'

fHHI''I~'IIN1~M~ I,(U 

- fl~tl~I'lJI~91 '~1f (Chlorinated lime) ii~n1JlU:af1uA~Mi{)ln91 ff'll111J1t1 1~~tlll'~ 

~1 nm'I ~11Jfimtlu::l1'il~lJU'll11n1Jri'll'flfl "~Uflfltl1U"fli'lJllt1nnU 19ltl'lh'1J'h 

t!~'Hfliht1 '1 hlflil CaO.2CaOCI2J~O ~~lrJ'lJfI'1'Itl'I:;ntl1J'8'1t1flflt:l''I9i'~UtJ1J 
, " .A .. !ft cI ""_,,,, ..... 
'lI)J1mUtH~1nlJt'l'tl1l1llJU'IItHIl'll~ 1Ju'Hn til t:l:; r:l'fl~l1Jnflfl f)'IU (AvailabIe 

I,y .. .. , i-i 1" _I A "lchlorine) fl'f)U'lJH~~ Ilfl::lJlt'l'fllJ'I1nl1t!~n11 8' ufltHI HI u'I:;ltl't'ltJU '1 ~~ 

ff::1'l1fl 1um'I'IIuri~ 

- IIfli'll~tllJ'8'itJm'm''I9i' (Calcium hypochlorite) ij~iJtII~d'jUrm1ifll~91 ff'lll1\nn 

l1~t:lt:ll1ltJ~''lJ1U'llfHIMtl1ifll1a6~nf)U ~91'Ilflijftfl Ca(Ocl)l 1911t11J'~1l1f!m'I~1 

" tI fin;un::l1 'h~~'U'IIl1flfl'll,hnlJ n1'll'flfltll'U 

- fl'l'In::fllt1i'llI~tJ)J'a-hlmUIh~ (Sodium hypochlorite solution) iinnllUt::l~'U'IIfl~ 

1l1f11 ifll1fitl~tl1Jl~U'J ~91'Ilfliififl NaOCllfl1U1J'~1l1nmnhtlfin1um:M'i1~ fl'1'I 

n::fl1fJi9fl~tlllh91'Itlfl ''ll'y) nlJnl9fmltl'1'U 

-..-.¢4 .d. w-A
fflJ'lJlIlllJ'U Bleaching agent V1I1Hn119l1tl'U 

d ", -'f 4 tel tJ 
Ifl'(\U'I tl1l1f3'~ \l::9ltl:nJflHflrr'I::6~lf1flUtJU 

f1'1HI~f11Ul'll'lfiU1Jh1t1f1f1fJ''I~iifltll 
d., 1"ft'1 nl'Ilfl'IJ'If!l.Ilrr1'In::f\11J l1llfl111J 

- 1oN'illn1'I~lfl111Jff::'tn<;llln:lihL46 hfl lflu'81tlflflfJ'nl1l::~1t1fimU1n1.1'1h 1,r 

III ... ~ ... ~ .. ~i 1'- ~ ~t/
m<;llff l'l~fllHl'In CJ1~\1::II'Y1'If!'lIlJl'lllIllU~I'll'nn\l'tHI'lItl 'Ifllln1'Y11fl1UA'U~I'lInnun:: 

" ,"; 

'I::lJlJ91H '1 \ltl~I'i1t1 htl iitltJ',*1'Un1'I~1fl111Jrr::fl1flvi1'1 'Ul,('U fI''I::11(J'L1l \.11 
..A "' .. ", .. <It"

tltl1 IflHI.:lty'Ulltllct1 UfI::f16nrr9l1llJ'lJlIl'U1:
 

~ . .1 • a -1".r 1!1'"
 - 1 'lI1'U'l91rrlMm'I1Jn1'Innnm::<;lll:111n:n~'t1t:l lYitl't11 l11'lJtlm~fl1l:1lln::ln'U Ull 

~ J 

1

m1l:1t11:\ll1'11'lJ
 

s1q ~ l' • J J! .<1 • 1"" , 1 1 ..:....

• 'l$IUn1'I'IImm't11fl111Jt'I'~tll<;llf1flH1 1l1f.l't11 MN1'll11n':fl1flllfl::'illl'l$'t! 'Ifl't191fltlQ 

filJlitl~11VlUml11~liftl~1\1tH~ihu 
t------'---,·1----,--------~----"-.---------__I 

O.,~9111Ul~U1JYi ~'lJ fllJIll'I lU~lft91\)lm'It!9191tJ 'tl1::lM(J'Ilfl~ '81,Jfl ne''l fll.u'l'tI ~::'\'h 1,rlnflclmn::mu 

If!tl~'fim- ::1J1J't11~lfi'lJ111(Jt\1 1~1JI'1{) 'tllln::M1uh 'bif1'::fl1" 

" d 1 ... <l - y 1 .. ...... ... ~ .!l..ill' - J"- ~, lt1
\1:;91fl~l"'IJ UIll"-'U::l1nTi1l'ln't1't11V11t1 l1nlflVln,mHl1rr~tJ'U't1I1JVI11 {jf1'lUl"1J fl 

flntJ'~y) ij~li1~f1'U't'llln:;f11'Il~1J''U~ '1 ~Ull11.Jii~1nil 30 fJ~ffll'llnl~Ut'l' 
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4 

~f11ItllJ 

Epsom salts; Magnesium sulphate(anhydrous); Bitter salts; Sulfuric acid magnesium 

salt (l: l) heptahydrate; Magnesium (10 sulfate heptahydrate 

fltll Iimlf:ll:: 

ll~::'l.h:: lUCJfl1' 

Ii01ltllZI~UU "'~l~ lJ'fffHQ6nUllt'l'-:J f) l~t:lg'lu,1J rlgn'l11t:lfH~~iiIiOlltll::f1~ ltJlnnt) 

IVU iht1''\J1J11,,::'fn~u 

~1111fJt~l.ij'lhl 

f1 ') llJI~U Yi1l~~ 6y1u~::~'t.l~~1ll~111 fl ~~~lJl61 N.U rl~ 1~1 1111U11;1Jltu111 n'"} {) l~ I~U 
, .'i"'l:11 ., A. ~ q ~ 

'tT1ll1~Y11 11In~flWn:fI1tJlfltN91{)~lJn 1UElll'l~fl ~1m) ~::UUfll-:JI~U111V l'll1'Cl::1Uflll 

UUl1'911'~ 
$I ... ... 

til~ nr'l')l1U~ 

... ...... .. PI .2 q "... coli .. d " "12
111 nffUf4t1'rl1HU -:J6 1~ IlJ UfI'lll1~ 111111lnflfl111::f11tJlf16-:J11 n::llffUflUlt'l flU tHJ l~ 

~l~tWll 

........... , !ll 'i"''' coli "'dll'"1n11 t1'lJ rl ffflUUtJUfI 161~llJU t'l'1111~ 'Yl1 'HlfWlflln::fl1tJlfltHlin::11 t'l'UflUmOllfW Yl 

8111J1h::ynUIll11 1~ 

l11fl '~;1J'utl~1I1tu~1Jln~::th'11'lnYl{)1fl)'';t)~i1~ .,;'fl~rln ~tl~.,;'t)"1J1l1'l'HH ~l'~.. .. 
~c;} ;\J f))~~Ull'~o-3iu11 Q~'lI'::~nmnl1tJ1 'l11;tJl111'111 qYll~Ullt'l::O"llri*191 lA' lIvn .. .. 
'l1 flUll lm:;~1J'\Jt)~ 1111 nUI~u1JiulneYl fJ,,;iu 'l::lil'11'fl111J~UlnMfI 091 nmnnu1u 

rn11Ili'u'UtN;l'HlH\YlMllf\::t)1~'t;,1fl'lnYlt:llfll'flH~91'~ 

mn;,'11'lnC;}lJ:::I~" : V~ 'uiimnndlt'l'll1l'Hllil 111'lnYl1J::l~"l~iuff~l')'YIc;}ntH 

Vll9111U~t)fl1111lll1~Ui 6-3'uii,11N1U111~UVU 9111fJ~Vflmllll'~U i11m:fl1' 
.. d q , 

YlWlU If))1~e''l91fl'Yll~fll UflHll 

~U'l : Irltl"~lnll)JflUI~mJ~'ClI~f1~::~ nilJ rl1fJ l~w l¥l 1l1fl~~i'1Jt'l'11iii1OJ1111~{l1f)1.I 

f11 1lil" lu'Un,,'¥lvQntlUll~1t)1Ini1L11'lft~fl11)JliluYill~tl ~::1J1J~ H'IItl"51~mtJ11YlI11 

llfl::1U1l1'3 fl'~1tlfl~' ~ 
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ihmJ!1J't'W1U1a 

~< 

~1l1W'hWU'1'hi 
If! S~'UY1B~il1Utltlfl\llfl1J1t1U1~ln~fl1~f1' 11i'11~61"; 61Jlilfl1~,r1U111U'\1 1rlBfln~nU.. 

1/ 

11~fllla~lilltllfl 'ttl rt fmJ ~ O'U ti'1~11n'U~lflU'Uff~~fl Mll'Yfl'l6nlfl1~i'fl111 

81 Cl.. f) fbl:l11~ 
""" .: J! ..1.1 ~ ..., J/ 11. J/ •tWI 1J t1{)~ 1fftl f'lll'11J'Ul1Jtl'Uffl~ lfl1Jtltlfl '11 'l11J~11t11mfl1 ~'fl Hll"~l'Ilfl111Jff:tn~ 

111I1W~ ff1J Ht'fffl ~ If!ihi''UYll~uJ1~1'U1'U 1Jlflf'j nn1i~ln~~ 1111i tlllHfll1'Yftl-111a:~'U 
dq tv" ., A ...1 ... ~61 

11~ -1 '1'1 r·m" 'U ~ fl1!'I1J'l'i1J1l'YfYlUl'Yftlyll fl1 ~ ~ fllj1l'I'U '1-1 

{;'t1f1~1.. 
• VlI t J.(:I .., d .d. P P : ... d I JI lCI

ml1t'l1~iJ1U'\JtJrntl'l1'fl1J~11~~1lI1~fl1~~1J'C1H"1\'l1tJMtllffUl'1'1'Ul'ItltlH\H)(/ 15 'Un, 

" \llflU'UUlff-3 '~1l'Yfl'l6flll"i'ml1~~ 1tl.. 
t1'li'tJ1h::Vl1'Ul~l 'tl 

.. ....1,,.... I .. ~.. ., "iI....~ J/.oS .. p
mfl1~{)11\)tJ'Utll\11Ml'U'U1tl-3 'l11tJUlff-311'Yfl'lUl'l'Ul'I 111flij 1B1Jfffl L\1~1J'Ul 1 (103 2 lln1 

.. ~ AI , I , J/ 'I _I J!i1 ... 4.. ., I
l'YfmU'Uf\1'H\ltl\lHlm: 1Jf!11 'l1flt 11'1'11-11Jlfl'l11fl~ 1U\11J~ffflrntllflflfl11'JfmWl-3l'U 

IIH 

~1flt11.:Jm.u~1J""l : '~ffn~1Jlrt~-3~I111Jl::ff1Jti1J'l1iifl~tH'i4 tm,.nrlUflvl'Ultft4tl 

hh1Jeltl 
tJ ... t 4tl. ~ U '" ,. .'i .. '1.-~"" '1. "' .. I fI c1 •'\Jt)1J{)m'UUfl11A1Jl't'UH : m'HY1%J t'f~fl1Jtl-3fl'U ll1JfI'JfflUf\;; 'lI~1Jmtulfl'HWlf1t1 

'I ... , • .1 .. C'J J...1 , •.1 'I ,,~ <:I... ~ " ~ .. 
-.nu'1. \ll'U'\JtU;;~1J ""1'Utl-3~lflfl1I]fYllfWI'\l'U'IltU~ ""~fll111JI1J'Ufl1lo1f't'l\l L'If1J1Uflflq1J 

111'Jf'UtU'I1 ~~AfI' 't'l'~1~'UtldltYlI El1~u~tl-3n'Ufl11'itlijfl til'~dl'U flm#U~\)Uln'U'11 

fl11;111fl~tl'U~lummJ;;m ~~tltlt1lh-1~lfl 'tYlUfl::8111J'U 'tl'~fl1~fi1J' "\11fl1::U::'flft"] 

111Jf)111~U1J~f\I~9\ldtl~flfl111Sfv'U~::ln~fmtY~lui1'~fl1Wr1;tl111Jtlfl~UtY'lJ~umh-t 

rUl11 '111 ~::li:l'U ~1:1 fltlfl1Jll~lWl~U10U 011 fl1 ~ tlt) flci'~,*'\l tl-tlUJflih;UlI1m::ciftlYl~ 

H'U'Q~ffll1m12J~-3l'1t)ril11i'1Jn111f1~tl1J UV1Jaml~fl1~yj1J'I-1"'lU UVfl\llnrl'U-3tiH 

''Uf)1nh)tY~ti'U'vl ';Ln'U~i'111-311~fWtll m;''Uf)11'tilLlo1f11iin flnYi1~(/ tmnl1n . . " 
iu 1ft~tl-3tht)H '1.Utll\1mn'11J1J1-3'lfi'i;}11f1:;l'Ut11td ril'l111JQflffl \1m~1Jm::Yll1:1'1. ~ 

'1.Ufl111f!ftU11~hm::~n1:l1~'U~U 
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¢l o:l o<C ... ..1 1 :". f • IV 1t' ... d IV" .1 ..011Lf111 lllJOUI'lf61JCltfllnfl ~tlm lJ~:t:l~911mtJ flfll~\Jflln1111ll:::~mn 114 fl'tl11:::lJMI .. .,. 
1l~f1111iitl~0l1tYUrftYf)Ua'1~~I~lflU'~'~ llfl:::ll::lflfln1'tjt1JL~0111'U{lln1tlLl,r~n 

~tu11Qih1'~~tJfl~ 

,~ a'l1JTHll'li'lfl1J1tl1if}f)~lfJ It'll11'1:::11::th'1f1nflOTn ::l~~ ,~ 1uti1UfHI~ (11 

flU 111Oti1tJ giWeJlfl11 tn1~lu"r1, WfJa'IWfl, Vl111V1~V11I::ti11,rlfi~lf1flf)L11JnUI~61J'\lf)~ 

a'1~~I~lti1tJ6fi1Ulllft::mmi1tJ6mU1tltlfl::k), L111t'1U1J, a'fl~fJU1~U1J. L1flflL~UlJ 11::: 1 
.. 

Mi'HWfl~'fNt'l'm11ri1ilL~UtlU 

11ntll~u~n15't111 ,rlfifl~Uft::mH1J1tlllUlfju 'tJlUU7l1tU ~tJa,j~-31Ullft:: 114 I· 
JI ~. ... .. 

~u ~ ~1~i 14 t111~~1~1J 14 a01l1num1iflam1Jl,rm11JrlfitJ1flUfll~~a~tlU Ufl::f1111J 

tJt'lVVUi{/~ll1lJ1::a'1Jlln~tJg,m~lU~'~n'1~tJ'i::naU'\la~lllJflUI~UUtlt)UI~UtJij,m~lU 

tll'i~()~tlU6Ufl11U; 1::t11J1:l1Ui'il 
I 

t1'1U1Jf1flft fl11 Hlfl~v~,humtJ' 1I~ n11J1HI mtH~U fl:::f)t)~ i14m tllff'~()rlHntJ1::ffl1~ 1llYl ~1 
"* f •tI'uI"lfU UUit1" ~11U'1 tl1f)~t)~flU~flQlJ~~ i U11 U'11 fltJn'i::UUlfl;f)~~'J{Jmui'il lui1 
tI , • 

.Q ,,4. ., i ... o<C.,. '1 tJ .::I 4 ., i II... • 
m1'f1~WI~lmf)~~~mu UmI1W"1Jfll1 'l$n1'iLfUJ111f)1I~ l1Umn::1JlUfmJl't1t'lltllff 

~~~,~ 

ij111U~ 

t1'1lJQ~~f)~tiTil1 n1t'l'~~ff11J1HI~tN tlU tll'i l~ltflJMn1fWfl1 ~1I10t1'1'lfln,~ 

ill . .. 
fl11 t'l'11J1 du~ 1~t)~ tlU~ULlfl::t'I'l'i lflUl1iUl1U'1tllf1~f1~1J~~ 1Ul1,!1 

m'~llt'lf mnfl11lJ ,,fti1m'i\1fllOU~Ur-l~~l1f1'11UfI1'1$u::m1,~lIflFiUflll UU11U 1 fI'::fl1f111ft::tJflf)~ nv 
t'l'::a1flllt'l::tl1~mU~lJ 111 m1l1J~Ur-l~~1lM' ~ '~fl11ti1tl1'j fl11fllfltJl~fl'\llfl 1l1'Hlf1~t'l~~f1~Ull"Ullfl::rl1U~ 

a .. 'fI1 ~ltl'l .:' d diJ d IV d oS IV , , IV v"! I 

111M 1111'))' llJ~YlU"r11 Vm'l$"~llfl::'\lfllflUIYit'l1t'lfl1'itil'\lfl9'lt) tJ ft11'lfl imJfl1HlltJ1Yl 

ddi ....: II t' oJ"; IV i t' IVA "l
t) 1f1lfl'''r1fl lJmI1W"l1 f1lH'l~Uilf1l'il111U111m UF-!1)'I$(lU 11m1U"r1U" 
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oS .. 
'tmffl'Hfl1J 

... 
1J9I11fllJ 

Hydrogen dioxide; Hydrogen peroxide (aqueous); Hydroperoxide; Peroxide; 

Albone; Carbamide peroxide; Interox; Inhibine; Kastone; Perhone; Perhydrol; 

Peroxaan; Superoxol; T-stuff; Urea peroxide 

1~U'UfJ~ll1tn Ha- nf)~Ul~ mrtHJU~ nff1JUn::~u rl1U'l1~~fl 'f1u'pJ'lltl~ 
" .

ffl1t'l~CllfJ 1UU1~1 ::~1Jfl11lJl'li'lJ~U~ Wl flU 

~nn(J'~l'li'l'tJ 

~fl1'lJl~lJ~U~~ Oil 8% ~::ih 11¥ln~01n::fllV1f{tJ~n1J,rn~l'IHl~Ull1{J'~11u(i-3\1~ fl 
" " tJ 1flUfl~thtHl m~iim01~ 'tJ~llJl'If6lJlff1Jl1:: Ul911' l1Cl lhClltmtlfllJl"'lfl~~tI OA 

A , J!... , cl. 1 ..,~ .. .. .J " y.
flnu n f)11~UU l11lJ ~(lllCl::lJ{)~1J1lJfJOlt't'1J ~I l110ff"'flffYlfl11lJl'll1J'\lU~-3lJlfl '1
 

m~1'11'*ln~fJlfll1Jl~1lJ1Jf)~ (~~~::Ut't'~-3tllfl1~l1ti~tYlJNt'l'fll1t1'i1ClU1U 48 i1
 
ilJ~) llf\::lfftJ~1fl'~
 

d'lflnH1i1,r~
.. 
oil ?t A , "1 .... cl~ '" , ... ~ • 1.tI .. 

1::fl1(J1flfl~ IUUflUU~~llCl:: i1", lUl'IUl'Il'Il1"'~t't' l11fl U~1Jtll~fJtlfl'l::1'I11l1IflFlUfln'l1 

d .1 .. ~ ..,. I J. .. '" 
l'ItJ~Llft::l~1JlJ1F11'1~ ",lUlJlfl m~lum ~tN'llUf)Y11'11mmU £lW6Y11fl111Jla'tJl11tJtl11~ ~ 

ti'l~Ml1
 

lO~f)11''rf{1 '::fIlmfifJ~un::l~1JtJ1~ 'rflmJcifJo~~'~m~lO~llrltHnmJtj~mllll~1~n;,
 
'h1'9111JfJ;\,~
 

qlf1J1h::l'I1Ul~1'!J
 
... ....J ..."", ..!'It, "el"", F..'f

011 flClU flUl'Ifl11",l'lllJ'lJU 7:'rf1H 8-50% ~::U1~ fl111:fll0Ifl6~U~::l'UUU.rI~ i1"'l'I~lJH 

tlln lhn thflfJ m::ll'll::ml111un::nl'tV "l'h1'flaufiufJll111th1J1flllt'l::I~1Jtl1~"'lfl 
. " 

l11flnaUnUl~1 't1'utl1",1tl1111J1fl '1 ~::1n~mfll1U1nlUtH)f)lJl1J1f)~~tlfl~ m::l110 
" . 

U1 rllfltltlOlt't'1J1J1lJ flau' I{U'fl::fJl1~U"U~Ulnf.l~ m::l'l'l1::ml1111~UUfli\lln::tlflln'l'I 

"" '" , • '" .of 'dA1J11l lJf111'1fflnlJH~UU!~Ufl::al~l'I1 11t't'lJt1~1J1lJf1~llflCJ$191 i"V'l 

• ,,..... d .. i '4 , • , II .. d '1'<1 ",..l " " f111l'11 'Hlfl~1J::n~ ; tH "''''fll1'1'11J11l'11 l1lfl~1J::1H ~IIU1Jlft:lU 119lYlfl111Jl'IJ"''IIU",lfl 

nil 8% f)1~I~Ufflll1~'IItl-1fll1f1t'llfJ~uiiullJl't1~~~ii~1PlUtI::nmn~ i!tl"'::l~~1uti'\lri' 
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L _ 

fll'n.lJ11VW11J1ft 

ItlatJ 'U ~lt!~ih t!tJll fHn fl1.J;I1tu~lfifl fll1f,, 11fllf1Ulfl-; U1nh nWlhtl111tJi~ 1flUfl11 N1lJI 

utJ~llm:Ii111.hflitltt!fJ11 ., flU t1'l~lliJ'U ~llf1lr'Uff~~t:I"'1'lll'l'llr'tilfll,.i'fll111f'lrJK"1f191 ' 

NM1::'YI1.J9itJU()A1.h::1J1tu 48 i111J~ 
)I ... ~ 

mQf)f:l111U~ 

0tJ~1itJ~l~UUlntJUtn1Itl ~tJ6 fl'1,r1111f1 1lt\'1filfll 1n'Nll('1:;~ltl1111 fI'::61f11.1;mua'U 

p , : • t tJ ~ t i J/ ., • " t i,1
~1fJf1'\!lltl:;'Ul\llU1U1J1fl'lVU1"UtJU 15 U111 'illnu'U 11lll'l'YIfJ'I11fl111mmlf) lJ 

~
 
MlhIlJhum::llnJil1uiimim!tllJ 15 'U1Yii9l1J'I.I~'U1l1'\::~ul1.1Bf)Ofl1,,rlilfl\l::i~
 

III .. :' d J ~ _t'! t ~ ... "" ., 

n11f1f1'fl1::unU119l11'11 \110UUln11.Jn"llft'l1U'I11 0111 flll 191 V '11 

t1'li'mh::mUI.u'l'tI 
,,r~1JJ 1111 n"1I~tJ' ill~U\1Hllll::yil,,r~i11 tltJ 11~U'U 1ln'11mj1ri~ llvI'YI6ril fll1i'01:l1nU 

llU9111V'iJ1nfll"il)fl i 11U'lln::fllI1::lfif\ : ~YUiJU"'f)"I11fl'~'~'f2flfl~ 'lillfiliJui1f)tlfl~ 

i9l';~lU1l1"111n t:ll\1lfl9ltlU9I'm/\11fl'vl' 11 U'lln::1:aU9I i~lrluff1JNnIU1't1'vi11;tJfl1111 

fuu t11'1fU::tI11~m\1lii~fll11::lij'ililiilm.ln1'vllln::tl1'iJlnflfi'l9Si,lfln\1u~qn~~ ivl 

i U"W::IOlilfll1i)fl i11U'
 

.. diP." i 1 JI:' .1'" .... i" ... i' ill'" II
91 1 fH'IH '11 "lIfl1.J vi : l'lfU1lJ11J1tl11J1fl'l\'l9lftU 'lJu~mNlttMIl"':: 1Jfl11 'lfnmfl11Il11,(l 

tl1.Jivl 

.u'fJtlij,j'fli 'U fll1~1.Jltt~" : fl11 fl'11J1ri~fltl'fNOU11-1'2191;f9l11n::1-Nf1t101\Ultl~f)~'1hu 
"I ., i,·1 A co.d... .r i ..1 i II ~ .. ... •

111lJi 'iJl'U"W::fl1.J 11IUtJ.:l\11flfll'l1'11lflfl"'U'IlW:: 11"'0 111111J'UfllCJtl'lll fl11'111fl11 

ltl ~ tl'U ~lVt1"1.111 ~fJ fJfl \11 flfltHI ftn~t1'1'11'11111t1fl1 ::111 i illfl (J i ~ihjfl11 mIn:: til ~fl mj 1J 

Go' d ~ 'i sJ oJ., tJ J/ i 1 .1 ~ i ¥: 1111JfJfltl1'U'I1Mrl1"fJQ 1111lJll 'YI1:~'IJfl111J1'll1J'U'U"n-3 tl ~11\l'UllJt)1tJnfl 'l1fI~1fl11 

!n(J~:: 50 iflrJ'I.In9i{jfJ11IrJuin~~i~~fl9ifl'~ 

IdtJ\tflfll1 lJfau \1:lnflfl11f1'fl1U9l1 11~fJlnflfl111:lfifl ~~LiiYl-3\11flfi'1'lfig ifl11\1tt~\1fl 

tln~HI'tlfJfl lJ1 iUl1Jfl1i ..4't11Amultlv1{)fJni'lf~\l::'1,rfln9lntucnlrJUJ1I1n::fJt)f)~L\lU 

1/2 fJ::91tJ1J 

fmi-N ri1'U111 tY 'iJ::1.fl'Ulil'U{)~fI'11f1::~n6~"ijfl111J1.u'11.u'U~N" O'Ui '1.1 '181fl11'iJ'Ultlt:l1 

fJf)fl ''l1~HlrJU fl'l1'Vh)fl ~f)1Jnlla:;~1.lfl~'U i'U~91f1'lHm SlJa-3l1tl l~tJm::fl11J iU'lln:: 

'Il'U ff9l1 'UfJll \11 ol1tJ~ i ~nu mh~fl~l;j'\J ')H 111~91 ff111 m 1lJrm1nfifl Ul ~lIn:;tJ111 11 

1::1.11.lth,j'flJ1t1YU 'J.i114tJ~iiu '11i fIllVlUfi n fli 'U 11If1111fJ1Jtl11 lJl1l1fl'lltJ~ 111j~ II":; 

6'4Vl'U l1'1ltN l'lfae1m'!' tiJtHmlflii~1~\'h1'1.1'in1'fJ~'I.Iijlliiflu 
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I 

__ i _ 

..<II 1't'il1tla';tJ~'~Vl"it)f},,~116C'11IflU 

.. 
~~mmJ ROH
 

.,
 ~ ,d <II d d d, 14111 \ :,~
~t)H\tnJtu Z , UUYl~ m'MI fl~ 111fllllfl"U1f11i10tl 1J~JffUfl~1'fl1111()fI::t\lfJ UUl 

JI '" 
auf)f11n::1~ 1~'~tY14Ht'I'tl1J~11H'I::H111,r~ 
., III '" 1 III d ~ d.'''.... <II 1fJU~~l{ll\'lfJ1JWflU ViUYlffl9l'tJ14'fU 'U'IltHU"~ 11a::ffl HI::tntJYI1 111~f10l11::flltJlfl~NefJl~~lJ n~ ~ \11'~ 

... , Sid ...., fi " ... 4!1. i
lf1f10l1 lf14Ylf1111a::N1l1tH W\J1Y11~tho~::1flflOln::fllmflfl~l1a::Y1Ut10f1lfJ 'U 

" .. oJrnnJ!lIYW11Jlf1 m()OWJ11U~.. 
\ II" ,,: .• i ~ d n ' · '" ,JIl1al.:jfl1fJ'Ulff::mflua::Y11fl111Jt'I'::m~u f) lYl~'U1 f)'UflfJ'U'Ul0fl1J1l1 'If 

~1{)f)f11.. 
" 

t al-1~1mhff::elfllld1tY~UYi i16~1 f1l11fl1:l1~6' 1J 

~lf1J1l1::111Ul~1' ~ 
" • tI tI 

aHthfl'~t'I'::tnfl~1tJ,hff::fJlfllla::il1'~1It111~1'~1J1fl '1 ~111~1U\h~1Jt'I'lfJ~1116mfl 

6::~~f1 1% Ud1tY~il1UWYl6~lfl111f11:11~fJhl 

fl ..1,,"" dIn \11 .... 1"1JBnlUl1tl~ 1 'Ut'I'l1Yll11 l1mflfll'n,.nm6uua::l l.lt'l'lll1~ lflOflmm 1114 

.A III , rt'" I 4 d d i Ii .. ~'" m'i~lla'in1:l1fl111J 1ll61Jt'I'l'ilffl 11 t'l'111.l1fllfl 111lU111lfl::Q~1l6 1fl1Jt'I'11tl'l1f1 tY 'UtH fl::fllU 1U 
"JI tI I' 

tY::Olfllla::fl11m1J~1I t11ua11'Y1~~lilflUlf11141.I1n'1 
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•4 '"1ifnn1lflU tVtUnt1'ltjjUU"Vl1tlfl't)f~ 
... 

g'~'nfl2J KOH 
., 

~ tu"mau:: 
Sf ., 
'IItlfl1n::1~ 

'" '" ., 
'D 'U 91 '51 unw1J'YfCnl 

~ • d 4 d d ";, ,"'''' , :,~
I 'UU'tN IO'M) fH mtlnJYl~'U1AtaOYl 1JlIfrUn::n'l1JUflft::nl{1 U'Ul 

'~tfln)jHn'ti1J91lun::N111l1~ 
i ",,,; ~ d. i V... oil I 

'til'M'l'HlV1 t1'1C1ftJlIVlI t.I '\I'D ~ 11'11 ~ llCl::fr11 fl ::fll{1"t1l 111()Ylfl111::fllVITI tl.:j86l.:jltlll'H 

.... , v.J .... '" ~ " .... oil. ilfWlfl11 'H1JV191111f1::r-I111U.:j 1t~111l~thml::l0flfl1n::fl1tJlfl8.:jllf1::Yl1tn{ltl1U u 

mnJ!JJl'Wl1Jlfl ~lQON111~~ 
11 

i"~ v..11 Hfl1{/'U1fr::61Ylttfl::l11mlt/fr::81~11 

" ,t IIn~"'11 n I • '" i"{) WI 'Ul 8Ufl8'U'U1nCl'l.lJJ1 !If 

\ 

~lt1flm.. 
1/ 

~1.:j~1lJ1.1lff::f)lYlllK)d~l1Yl1'l6'ti1flU!O'iJl~6' ~ 

~li'1J1Jn:V1l'Ultij'l '11 
" I "

~l.:jlllfl t M'ff::81Yl~1tJUlff::81~Uta:: 'fl~1J,.ht~l 'tJ1J1fl C'j 
"

91l1J~1tJUlfflln'1{/~11i6n1Yl 

~fifWU11fln 

'" 
fll'I~Ufl'5 O'tllfldl11 

ff::61Ylllf1::fl11fl11J~1I 

f)::~ti fl 1%1l~1d~ iM'llYl1'l6111fll1i'fl1:11~6'11 

~ .J·i Jl ... #$, ~ iV" , SJ1 'Uffl1Y1Yll 11lflflflnnnmf)'Ullfl::l 'Ut'I'll'H~ 111flYl11fH'l 1111 

J c.I , fl'" , .... d J i 'i ., ~ It/6t/ffl'5l1fl 11 n''H'Ulfllf1 U1'Uf111Lft::Q~1I6 LnUn'11Yll1fl n' 'U(H fI::fllU 1tJ 
II II II 
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. 
4 ... 
'lftH.'l'l'i1ftaJ 1'1rlAtlaJ'eJl~fltH)'1~ 

c( 

qmlflJJ 

IV 

~tUMlItu:: 
~ , ,.:jif'" ~ .:j
I tJffl~fl::mtJ JJ1J JJOfltJflfltlltJ 

v "' 
"6fl111::1~ li~f1l~fJ~mlffJJHffntl~111U~lla:ai6~1 
"' 

.:j 
IV 

tlU9111tJl\'1tJtli'H'lU °i V ", ~"" ..Vll 111n~mn::f1lVlfl~NOtl~lijtJl~~\U1Hlla::1MH ~ i IiUllHa 111J ~ ill'"~::l tJa'lll1~ 111MlOll 

AI ,,A;!( '" v iu 
'I::f1lmfl6~ lilfJ W1JJen"UnU!~1 

OllU!JJi'Wltllfl lli.gfl ~hli U~ 

't,.r~1~~1tJJl ff::tll~Hf1:: ~ 1fl111J t1::a1911A'a ~l~1JUI~ij'U netnllfl ftU1Jli~ 
Ii 

.m~Mll 

t 
" ~1~~ltJt11n'::t)l~U~1ff~IlYi'Y16~lflll!f1111~n ''l1 

~1i'tlUl::l11UI~1 i tJ 
" . " 

~l~lhfl i,rt1::ijlfl~1tJt11n'::m9lUll:: 't;f~1Jtl11~1 i1J1Jlfl ~ 11~1ti~ilflli'tYl6~lml!mn 

~8''l1 

iJ~mU1lfl~ ~ do,S! .. d I ~ ,11'" ,"I 'Ut'l'1'H1m mflflfllHfnmaUm'l::1 Un'1Ili~ 1110flUHf1 HlJ 
.... 

f)1'j~lm1f1~ lfl111J 4 ... in'"l1Jtl1Jfflllifl 11 t'l'litnOlfl I ;!(. "J1U'L v 
1I1U911nfl::tl~1Ja llJfl111Jt'l'::m~91'W 1 9lV 'If 1J• 

t'l'::m9l11fl::flllfl1tJ~1J 
.: II " 
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r-...,j---...-----,----... - ...--..- ..---------------------..-- ­

'HHn'jlf}~ ll~mWnlU CJltUfl91 
I---------.-j----------------------------j 

flwtiY1\J t)j :: II (1:: lrlU H~ff'Ul1lf1f.)fff)i lJ,ru nutl.:jfi'lJ H:nf.)U~tlUl1']f.)U~lJ l~lfllll1d-:lY11-:l1i"" lJ'Il'l ~ l'lfU t~'l 

t11:: l(J'n1' iim:ilJUln'OU'Uf.) -1mnfln' .:j~~::~';' i 11'li~ filJiH'1hhJ11.. 
flt)jtYlJ1M~~'Uf.).:n.,~jfilJflf.)iitl11lJcif.)U~lJ l~U1iU fl11lJ4U~1 n'llJ1.,tl~11iUlrl,jU'vi'~ 

nm11U 9if)m9l1ln::~1.:j lln::~91m\f)lI(1::m m.J-1 linfi1J~-1 Qflt11lJlH,h::1(J'lnf1u f,j91tYl11 

m11Jl1f1ltlthzlfl'm'lfU 

- fJ91n'111fl11lJff Hnnf1lJl~ll9i11~lJl1;f)Hfl191Q (Extender pigment) 1tHJ1\H'l1::ff'l11 

mtlUf.)fll11fJff~i~'I11U111W~nfl1.,~fl;J91fftifJU 1 \l::'l~~~filJl~Un1UfjtYlJl~tl 

'lf1m~lJfl111JnU 'I11U~f) fl11;J11ff lla::U-3'l11tltl9lfl111n911f.)(JIl91 fl'l.lfNYl i'\ 1Jff'vi' 

-	 f,jVltYllf011lJ 01::111'1,:1 'l~"'f1filJfjtYlJl~tl'lf1(ji~m::911'l;' n~wn'lIu9iYi'IJun'.:j r.hl1l~ 1 
.	 ". " 

111::911'1111tlU ~Ulli'\::l~UL.:jl Uf.)mmI'UU.:j'll1(Jl'WlJt1111un'~m::tnll 

- ~~n'llffl111JtlH i~ntlfi1l1~U H.:j h(jll";Yf1l'Wihl1lrl~Mritl~U nu 1~'l11'lJ1.:j~91I1"; 

'Wm111i'\::i~11:lUt'hutl1::fm'IJ'UH~V1ftWcrruH1JH"Ifii~ 

- ~91tYllfm1lJ1C}f'nijn l;if.).:j~lflnnfi1Jnfltllffllllii~'YlU'l11UmllJ;tlui~tJ.:j ~.:jHlitl 
~ II' tI	 " 

fiw~u'fhU1h::m)1Jiufl1'nilm::l1JfN~~u m:::lijf.).:j~lfjU.:j m'lfU::I1Jf.)~lf)~f)1J 

~tlmw1yJyh m'l::1tY~'YIuhj I~U~U 

•	 ~91n'lMm1lJfl~911f14f.):Hhtn.:j Hlii'\tilJ'Ufltl91nwr.n~H 1 l'lfU ll~.:j~UH9IlfU'l 

uihmlli1 i~I1~luri1utl1::nf.)U'l.lfJ.:jn'~1~f)~11,rff~ntinllw::u~.:jfi1 11l11~u nrlti'll .	 .­
Yit111Jl,,*~1~ fJ.:j nfl11lJU1q''YIi tJ.:j Ufl::fl:autJ91lJ1 n 

.. q ., 

ijU~:il(JllWUYUlU 
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Na2SO.-----1---=--.....:--------------------------1 
Sodium sulfate (Anhydrous); Blsodium sulfate; Disodlum monosulrate; Sodium 

sulfate (2:1); Sulfuric acid; Dlsodlum salt; Thenarditej Trona 
~ .. d ~ -t:I , fa Q cl d JoI A 

IlIlH4Mll'IJ'lll'itJrNff'IJ11 1J1JOftU U'Hl'IJUllntlflUflnlUlnfHlfJ tU ~0'1:1 tu::11fit 

,rtlJ,JClI~U1titJtlllm1V~10m~f1t11 nth t 1V'b""! 
" 

'1oM'1 lI01~1J1'\.lfl1'H4aflm:;Yl1flfl11tl'l'i' mtfll\:Jl1U1 (Paperboard) 11"::110'1 .. 
Ut'ltl 1l1nUV'l'i'&\..Iffm9illll~'liu O11~hrWMf1l'l{)fl O11"F4a~mntll'b'l~lJ1J fl1'Hflatl1J 

l'l Wlf1 1ijtll1Cltni-nUfl9lff1l1 t111 Ut'l1l111 11lff'b't1111Jlift::,ft'l'l,j6,m011VlHlfln~1' 'I.l 

t11'U l'U~91 ff111m11Jif(U iVl1fl::~4l'lt'l n,-n,um::1J1U 0111'16 mLfl::~t)lIiY~1V 

~1111V'\)1,y1hl 

1111],)11:1 'UYi1:l ~fltlQ1U1::~1J~~1 11 vi111 f1 ~flYlUI'tl1~UN -11.u'l',j '1 uti;1I1tu1l10'1 tl1tJl~U 
.'JI~ A. 1 ..lA t A

ff11l1~'YI1 11IfWlfll'j1::fl1U1fl{)'l~tJ\11;ln ltJfl~\)1;ln fl1fnJ 1::1J1J'YI1'llflU111t.1 \11l1'l::LtIt)~ 

l!tJU~l'~
 

81f1t1~111l!~
 
" 

... '" tQ, ... ~ • 't1 JJ <IC\, A ... d JJ '1"
111 nnllF4ffNll1 U'ltl1ilLlJUff11l19JYl1ll1Lnflflln ::fmf1flt'l'lIlCltllt'l'1JflULfttlUtHJ fl 

81 \l fi911
 

\11 nnUf~ffti1Jl!lJU911'tl1\1 11:1 Ut1'1111fJ ~ 11,flnfl 0111:fl1lJ1tit'l'llln::IIt1'1Jti''U1~O,rmJ'~
 

a1i'1J11n:mYl,j'1',1 

1110'~i'1J 'u'I.l;1J1W~1I1n\l::ih 1,rlnYlt)1011~1l~'1~ lY'tl~~n 'If'tl~~'tl~1J11JVltH ~1 itf 
.. 

~fliu {)1\)!UU1-3!i~'l1Ul1qfl1l::ttl O11111V' \) 11~tllr1 '1\1l1Qfll~'UlIfltg~llrl~191 ir1 Utln
 

\) 1Oif'111 t1'i::~1J'lJtHIIU n,MitJ1J'UI~flfl'Q; ~~U~::yh' Hfl111l~U 1niifl 69111t11'j1110'l\)
 

t1111"'ll'\le~m~tJ1 f1~n ~11f\::m\) 'I'i 1'Hln~f) 1nl:i m~ifl'f{
 

mnil1,flnflll::l~-3 : iT-1 'lliin1'H'itJ11 n'11J 11C\l;1'1,.rliifl1J::I~ 'I ,~, 'Unfl1mlfltl~
 

'6llll ~ 1091tl mmVl1i'Ui : V~ 'llfl,1 tJ~ lld11~UV'U~l1tJ~f)m1l1l'li~'Uiufl::n11
 
'" d 'I ~ 

VlIJlJ'Uln11 'lJfNIYlO'l'l 11 0 llHl11j), 

rl'U<'J : n1f)~ lllt1Ll1Jni'h~tJlI'l7myjV'l \1::~f1<U 1J rl1U1Yloi91 111n~~ i'1Jn'1~iitlqjmlrlu1till 

n11'; N1'U 'lJtJ'l 'flllyntllHl111tJ1 'il ~ l' If1011 fl111JliJ'U ~1:l~tl1::1J1J~ N'\If)~';l~ 0 1tJ~ 1911~1 
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If!~t:lt,lU'lfJ~ibm){}n'il1fllJ1mU~ln"fl1'i!1\1'l1tll"fJl91~fJ1niln11'lf1fJll1fJ,~1flUm'i Hl(J 

t1v~uZI:aiJ11.hfl 1,jvl!vlJ C"J OU thh11'hHI1m!u ri~9iv i,rlli'fl'ltj'~lm1i'n1l1 
J! ... .,

U1t:!flH1'l1'U.:t
 

imlJ tlV?I1A''tl?il ~t1'Ulnfl 'U trl 'i If! ~{)'tl fl1,r"UJflUl{1~ 1111 'i tl'H 11m:";lfl111J tr::;'f)lVl 
• ~ " dd.ol;l, I 4 A 

'lJ1mu{in1J~trt'1'1 'i1fl ,hiun1"fJlh ~lU 11t1.11 flC"J f11tu l'llfl"~ Uti HlllHn'I1Yi fl~ UZI::Hl..l 
d. "d. tI.J. tV .., ot::f, 

11'Pl.:t'YI Fn111NflTi 'i 'I..lYi1JUi'fl'lun'HlY11fl1 'i 'i fllJl VI 'U VI 

~ltJm'11 

VVl 'I.,r~iJ1(J'IJ~111VtiftU~11~'fI'\Jl?lfl1"J';1Jtl'1'1m~-'JtJfl'j::1U,.,r,.ti'U nvcll.:tUOfJ 15 mYi 
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\llfit!'Ul.hri.:t',r11Yil'l6~llnimn9iv11.1 

1l,1'1..ltln:'m'U(.ij'1i,j 
,.. . .. 

'tl1fl11611~fJ'U61~'lln?l;jl..lm'l'~'I..lll1t'i.:tllYiVl6'til..lVi 111fl~ihfJiif1'9ii,rA1J'\.111 ~~ 2 11~1 
~ ~ ... i' 'l'" -I JI.'I .. ..... ."li'fnllJ'U nn 1~6\lNll":: 1.1fl11 l1V::; 'i'Yll.:t1Jlnll1flfjlJ1tJl1lJfltr~lf'jll1fl?l rn'i'lffiVfJl~l'U 

UN 

'" d'l "'" .., I 'l " ., ... ..l "'.. ',.1 i" : '"' 'i" .I9l1n"H'YI L'll'Vl'lJ LV : 'll'ffl'jfl1JlWMVlll11.11tff1Jn1J'll''UA'UV~"" {"\l 'll'l..ll~AWl..l 111'lf{) 

'~liJUfl 

~v,jiiU~il..lfl1'i~1JIYlih : fl1"j'f1'11Jiri'lt"1l{).:tn'U,,rij";f1un:;i~~tlfl'jnr(fl~tWlbv 
.. '.1 .A td..l.. .¥ 1..1 "'1" ~ td.. 'I. " : ..111fJi i \l 'U'UW:lfl1I 'Yi~'UtH1l1flmClfl'lIMl'\Jl..l'Utu:: ""Qflll11JI1Jl..lfllC)fYilJ 'll'tJl'Q"f!IJ1J 

1\1'1fl..l::\J11 ~~~Vl' ~i 11'tgtJVgm·"'Vl~t)~V.:j Ol..l fl111::1 U'Pl 111 '~lrJtJfl11IatJ~\ll..llfht',j 

f111l1JlflSVl..lU'1V111 'lftJ::m1~fJt)m1H 91 fl '~UCl::~11{Jl.J' tl'~tl11~U , vhnm::t1::1flCl<") 

f1'11J l1tl111'own~11 ftZllYi1 m::'llt1fil'lf~I{JtJ'rhHr[J n1Jl ,t\''ll..l'lltlt ::ln~IYin~' 11 ~1 ~v 

mYil::f11'UVt)n ''lf~'\Jt'l.:tciCl1Yh){lla;: hl~V1J 

l'ifltJfl1::tJ1tJ01"J'r-la91m::9l1lJf11wh.;' fl1::VlUI11tJ1 (Paperboard) lUl::U~,) 'Ut'lfl'llfli1 

V.:j i "lrll.lfl'l'11;t1JU~~ il..l fl1ni1fH.gn~n n fl11f<la911flan l'lfl~fJlJ fl11ltla'UUmlClf11iin 

llCl::ijl<iiitJ ~91 fl'111 1111",611111 WtY'll'fl111JIlCI::11'n.:j,jemfl11'Yll.:tlfl ii,t"'J"ttl thl..l '1 l..l ~91 

ff111 nn1Jl-NtJ 'lVllf1::#.:jVlviiH'1l..lm ::1J1U fl11'1'1 t:lfllln::~t)", iY~,)fJ 
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fll,iJ6,uiuvu~l'nUfhu 

1JflfHI 

m1~1l"i f11Jlfl1111 
"~ 

1;:1J1Jll1{11~ 

'tiiif111 fhllU~'::~1.J n11f1'"n~ut.i.g'Vlll~fl111;{lfl1t:Wlhtnl1tJ1u~trl)Jl'Hlnm~~u 

a::66~1umnlff'/i8{h~ihJ1::aflim" {(1'tiIW.ju~1;{11~lmn~D~tilJ~flfJ1Jlf~11.J 
S1 ~ '" I 1 1 .. ~ : J. 1'" .I.. 1" ...11'1.111~tJ)J1::1.J1.Jltl·HWlf1tJ\11tJ ~ U~l1 fl11~fl~~lm6~~~ \.I1.J111tuflU011 'lftl'111flU 

...... ,)/" , ..l.. d",.!' 
11'H)~~ l1)Jm'n::1.J1Utl1t11l1f)lfl1fl't1~lOLl'l 

fhwt!~
 

t'l'1IJQ~~V~l'i1~1 n1rrVl~t'mm{liJu~n\.l 011 (r\llfflJHt'l'l~wm ~~lf1t'l'l'Hfti'n/i fl11 rr11J
 

tI~ ~ )Jc1 
~1f1U~1JUUIlt'l::1'f)~1't11\J11 

ID 
, -'l ... ~I ....".I:: 1 JI

fl1'U"111111\.1 fll1J'f)~n\.l ~lmn::t'l''''If11Jll Hl11 \.11 m mlfl ~1I11~ Ull\.11 

1JI • .. d ~I .I , !"l .,l~ ..... , 
If''''f111ilfllf11.J~\.IfHYlllf1 .~ 1\.I111'1l'\.I:;1.Jn~'Yl1J~1JA'lf~U\.l\.ll1m t'l'::fl1f1lrct:: 

t1t'le~uiu 111nd~lu~lHH~mr ~ 'lifl1n;l nl1il~f111fllfltJl~fl'lllfl11ft~lfl~f)~~Yl~lum:: 
, ,J "" 1~ P.'I JI .l .I ~1 d .!' )/ JI..:.... 1JI ......

rr1\.1f1l11ae 11 I'll' 11J~'r'i\.l111utJf1I'lffl~U'YlWI~11.Jef1l1l111'U11111.Jfol~'lff)1.J 1111111.Jl1\.1l1 
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flW tifl1JW~Um: l~~1n'11nflfl1tlUtl(h~UH I~U'\Jtl~nH'l1fl~lUJ1~U 'tliH1 ~Uti~tjiYJl911t1 ~tJ 

lh~ lu')fu VdnUt1111JU11!l'li''IItmm tjfl~Ulrttl '~H'Ufl11)JrVU il::mfJ'y)'hnrlt1:::~lUffl~ 

1t111: 
, QoII : "

ff1UmflHffllfl1JU1~Zfl1Utl111J1f.)m)flfl1Jl 
~ •'1'If 1\HJ91n'111m11J'Y1'I~t1 

sJ
IffU 1tJ 

QJ t/ .e..csr:,:.., • • ~'" 
ff-3Lml:::l1VHnff91fl ff OilUUlllU 011 nnZ011l'l1fl111lff::m<;\jI.l11il11:: L1JU~U 

'" ... '" flU9l ~ lU1lWtlVH1U 

4... " " • 'l" '111::fI1mf1tl~ 9l1tlflltY'IJ l11flf1111lL'\I1J'\JUtj~m~'Y11 WlIl'IJtlY'l ~l 

~lQfl~111,r~ 
'I! ""

~111,r~DmtY1J '11~ 11~i1~uVdn1Jfl111l1,y1J,yU'IItNn'17 

81i'11),h;;YIl)JL'VlnJ. 
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€t1fhiulln::mn~liiYl
 

lJBfi1Ul1flil 

tn 'jfl~~ flU tlU¥l11VtY1U 

1Jflflfl 

fln1~ 

Wl1J61111il't1 

ilf11Jl;'tl~ii';UtTl1tltlfl1l1fltJ;l1tll,rU lit6i M'lA'i'1Jt:l1fl1tY1J;ftVl i HlflH1U'1I 

ti1111 n1M'1,*lfl1tl~'.lhUH1t1' 11 01'1lMfJfJo:rL'lulltl ~ lMe~~ltmlH)mllLi'Ju~t1Bm 

m'l1;mh ti-11111Vl611uYi 

li'11'11Ul1 
" 11

~1~fllJi'1Utll~U hwiMtll'11f\~lUfll11Jl '1 20 ulii 1i1~I,jgf)nf11H,.d"Hnh 
" .'11ftl,aHfl1, HnleU'1911en,;'Hlihjl~U{):; i, 11Jtllti~1l11Vl611uYi 

l' A .. 

tl1tJn~11UH 

1J!11tu~tf1JfTtYffl1 1~r1'MUM~llthli'H~1t1JliHn~luli'Jumn20 ulii tlfJFI 

lifJ~lH~m~t1O'In1'~l~ '1 (nHL1¥1 1~1J'Ii~ .,fl.,) ~1i1f)'Utr1'HJfJn't1l1fmJ '1 ritJ 1u 
• Of 

'Utu::~1~tll~H~111~1;1Jtl,rl~1l'Y'lVl611uii 

Ql111UnmllH{)jtl 
11 ,.j 11 

,.rll1m::~'U1M~11~UU lM~Htllfl~1t1tll un::iMFltltllt1,::1I1tll 1.5-2 uN1 

(240-300 Unnn9l1) 1l.,jli'1~iJ1UHllFltrAM11J1MfJ::hVl1-1t11m~fl'\llfl1tJtllrl.:lU'Y'l116 

'1i~Yl '1v! 1l~111fltftlfTtYf)1Jt'I'n'1'v! ~::i Mfl11t1!~U~~lln::~1~I~UtI'llH'J'\le~' rnmj' 

" " .
Mlt1'f,jli1Jhn~tl9IH V1~Hthviu~l)tJn~1~tl '1 ti~m~~ l'W~~'tl~rium11::l'UVl 
"4: .,d
111t111~Uln~hU)::!1~~'IJ1Vl 

Yilt16n;ul1flilltJllHt1mfl111Jl,f~ffl~VUVl·Mlln::l.)'nt~·,1Ml1nl()'lfU~ l,rU 

1l~M~8mf fllfl1J~ fl(l~11Vl ~t111Vl 'Ul"'Vl lfll1:; Ufl:;trl1 ,nrJ~l~ '1 

1Mtr1t1U1uihfltldll1;1J~t:l~OUn1'Hfli1111~m\"l'cNm::,j~"l'I!l'Umtil ~111JU itQ~ 
"" .c:i. ,.g" J/ Q .... .... , tld'!:1 ~ • .... sJ ..,,,, '1 tI 
IJ~VllmJ1:;trtl ~~I\'~fltJtI 1{)~ll11U1tltl fl1'nl~ l1t1Hflm trl1111JnH9\1/nl~911 11 

'1Utl!11tll'fl~lfiU~01J~tlBllii~lU1~t)fflt11'111ft~l1tnh~iil11f1lnflfJU~ll1~iu tn1 

YiH1Utl1~~dl~~1'l\"l::~~~ i cN'lflf1qtli~¥i1m,::~tI mm'lf1U11101~f111J~fl,.r1 itl Ml1J 

~1J1J11~ ~tI,fl ;tltl1::VllU'01H11iutlimlHHl1u~Yil-11U ~H~{) ,Mn':;V]flllft.:l 

';'.:I1Unmfl1 ~1'l1~1J1nlllffl1'»I~lJ1::1iiv1J 

mnllfl'11 till~fl1nl1l)~f)1I1'r1utl11J ltlll'1'il~ ~111J'111(l:;'r1unt11 lJ~tnmffcllmVl 
"4 1~...I ':d J/' ,Sl'J/ ... " ,,:

ff::~1f1 f11,)I~{)\IHffn_.11JntYl1fl.:ltlU1Vlfl~lHH.! fJfHl '1 flU 111'\110U lilt! tYU1M 
lid J .... ea. CI~Aa4.ltl.l:\1U tYl 'i {) Vl.:1lft91'IJ ]fl 1'Vi11::UJfJ m 9lG1fn..~ '1 fl mmlV111Jfl11'l.JUllJ6 lflU1fl1Jtll 'l::IMI ... 

'I.1BiWU1lUll1.:1 ln~fl11t1ff)\1tJ'.:If)1i'l1~t)F1 Ln91m~ 01::1~U'\lf).:Itrl'11;~1::I'Qfl M 
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fl1'ilfltJ 1~'IJ'nll~IVllll"~ll~~ 1l'flZtllt1lf!cl·llJl'Yl1~fl'~yl1n l'h~\nml'l1 rl~fnl1J!fl'.JILIlZi'l'l'i 

n~t1iin~rJl 1~tJf1'111llfl l'll'll::~tl~1R'W nurh~~lLll~iin 'fl lnthritJi'~I\ltJ fjll mof~H 

1tJ~~~I~1Jff11 f11'j l~ll1h~lm,~ill)~nwm fl91 n7 fltJ lrl1Jt,!lllJ'I1~','\.1 f1'Ol'.J~I~tJ 

lltlt'llf11::Hff11 
1----------1-­

flll~ llfl1111lJt"I'::tJ1Yl l11ntY1'jlflij'l1m"~fJt11'11l'l~ltJ1'\.111hJ1n tlIh1t1~fl9itl~nl1191IJ91H '111~~'.J mlO 

lltl~fl11fl1tJfllJ 'I11~tYl'S~~'litJ611 '1 ~\l:::'lhiltlanlU1fimm' l'litJ ~~'li'IJtYl'jM1 ''I1n'~lJlfl~qfl.. . 
1111')\j 1'hnrim11tJ~t1YlNi1n l~o'\.m\llflfil fhl'~jiU1JftJlJ llfl11~\.il~1~WU1J1mllii'tJ 

1~l'iOl(JllJ'I1Q~fl1'j.j'11'I1n'UtJ~t"I'l1 llfl~tHh Mff111'11l'1\l'nitJ1::1J lmf1'l1:;oM'tJllJ~ 
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1mtl111fl)J 

.. ,
l)Jti1U6a (I)JYlti1t UaanetlDt1) 

CI~-oH 

fJ tln;OllW::llflZ 

1h:lu'2fu 

nJJnUl'i11,}1111 

.. "'.1 cO A'l! cO.. , .. '" 
~::fl1rJ1mN'il1JOlln::fl61f6101'lu1flfl''nI:flnlJ n 611'ilUlJ lI'UH 'l11U 'iI¥lfl'Ufl t'l'lrJl1l1 

I '" 1~. JJ" &Sl. • ,~v ., I
Y/'.llJJ1 un::m0tIflmu 'ilt'I'lH1lJfl111Jl'lllJ'UlJ tI~'r1'S6'i11'U1U1I1 f1 61'i1l'11 l1fl11Jf.J,N1J 

I~U 111Jflfffilln:airtJ;191'~ 

mL,}lfl1 

'D'.l:muffUI1'.lm11tlln:mtl1fhH 'r11tH~U'UfNl11fl1fl'UJ1'.lm11~nU1ne911"~ 
y ... e­
J,l1~O(-.l?l1ll'l 

o 1 t1<&\ .,: " AI ~ ., <til I ,., " " ~ 
'YI1 11~111lJ~'UUll11'lU910 1::mmfltl'lUijO'ill0lJ'UO~fl'11J11t'l~1J~lult,j1~n~mtl ~~I 

1J1 n1'Ul.li1J1W ~fI'l1I1 'It'l1~'Uo'U ~n 1rJL~ 

({1 i\n.h:a'l1llMlli 

Sf!!! d I .,. _I ~ • ,,,... 1 .. ... I.. "" 
'ilZtn01J'U'l'l tl6'Ul'YlflO u1fll,111:: flflU t'l'611'i1tJ'U 'l11tJ 'il91flt,jfl n1(J911'Vi'.l11J111~tl 

tll'ilVht-H'fl11.J6fl,/1 m01'jA~0~11m'illlnfl'latl011n'l'il1n'~i'1.Jfn'l1'111 'tJth::1J1W 1­

1 _I ~ 1 ~ J.l 'e­ .,.. " " 30 '2flJ. ( flOu1tJJ1W 12-18 '111 lJ.:l) n-1'U'llUD~nl.Ju'SlJ1tullfl::fl111Jl~lJ'll'U'UD~fl'1~ 

111 nim,}lLtJt'UlJ1lJ1WtJ-161\l'r11Jfl t\';i lln::tl1~llfftJ~191'v\' 

'h1,rih11U-11Jil1w~H1J Nfffl'l'Sl~'U~'Ufi 'Ul1fl -1111011101mtl'1.l'il::tJ1f1ff'.lllt 'UD'U 

',jl1nu fl'l(lfll1~tl1J1H 
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nllilij~ f)'\.l 

6\191 1]mob'I.l'lJfl fl ft 

fl1 'I YJ 11Zl fl') llJ n::6191 

llfl :: fl1 'H'II1JfllJ 

~1"t11tJl~loU'lI1J 

, m1JfJ1f.lrHl1m.len I t1lJ1l1tll~ij{)1 n lflUl m'VI '~~mmmJt ~~l1oiJ?I hr~~~l'Wfil11Jn.. .. 
tl1J'nJt11'11J!m~V1lJ1ft lth.lrrtlfm1'lh(Jl'H~tJ 

t'htoU'lYl1 
~. ~ ~ 

lhl'fl1~1r.nl1~ll1~tI'lf111L"t1mh'\.19l111Jl ., 20 11lYi LiJ9Iltln'flfl911l1 

" " '" .X1.J..U.o.fJ2l:l..lli.
 

IJ1nt'lI~S'lJN1'1'nl'i 1~,,'1M'l1lr~llth~l~~'nJ\fl 11111r-hwlflwrJt'l1 20 WlVi nU9Ilivr-i'l
 
, • >I 

'lJ~ nl:UVi i 91Wffl'Hltlnhl'\lW::i1H'I.1l'ft"'~ri1{)Y 

~l;1J1h::Vll'\.H.y]',J 

v ".'1 ... SI t" ~ '1 •I v • tv.. "'J
t1l~1J1t111lJflfffl M11J l1n~ ~ ., VlRJJltl 'I111JYWlt11lJVl1 'Ht"lll1ltJW 111n~11tJ 

U11~tI'\.l1lf5H1.hnllth~1J\il I U~1 

1~'\.lt'l'11'1hl tY11J1'St1;j9\hl'm'\.l~W'H1JiJfJ:~n-i] 12 D~f'(11'1(m;r.Jff lf1lJ'I.11'lJim;' 

I1J Zl11vJultl1.h::fillJ'vJ fl1'IYi1J1i'l fi~ '111'1~1f1 ~'tl~Yi1l1Yffi~t1'I:;lflVl 
.. lit i" "''' 1":d''« ~ fll'itJV'\.l19l'tlDtl '1(9\ FNlfUJll11~ llZl:: 'Il''\.lln9lfi'\.lll'n)"Zl9l~W111JlJ'\It1~fll'lfll::m'i~ 

'H1nrl'lJ NffntJ n11VV nci'9Il'1([l11.ylJ.y'\.l \) ::avhJfl11 'J1aU.:J~t) t11 'S lfl9\-Dfl fi Iiuun::m11 

'I ::aU1j lU'\.lnl'iti9ln'i U'\.lij~iJ1UtIJJU"::91::k1 

'I ::tJ'lJ'YI1~1f)'YmfJl\) 

t'1'1JJ '1 a~f1'j'fJ lJ \l)Jfllln::lll n~l111J1::t'1'lJ111n1liml1JuilJ 1t:Utl111Jl.,rlJ'\Jtl~ff],]'1 '\.1 
>I 

m 'I tI1n1flfl11't1Hl'\.n!'\.l 

il:nn1J 
t'1"JJlrio.:JUD '-91flfJ1J 11~()'SD~In'1~'YI'M'lt11Jl::tYJJ~1Jmwiln.:)rillf11nillJ1\'1]nt1'1'I11 

Vl{)1l1l{1::fl1'Sti'~ hf'ijHnu1~1.:)ri, ~N911 Hlu'lJ;ntulm;'lf1lNn'lJ~llullii~l11 

m
 
i t, .... '1 .. y l v '" "
0.1

t'l'1l1tJ~1111IW lllJ]~f)'num'i)~{)~ 'lffl1:::1J'I11111 

~~ '3:; ti'91 n11illf111lJn:::u1~1l n::: ti1i 11 t'l'1 'I fll'S 111 II ~~ r/1U fll111n u'lJ 'j)J fl1'jt1'11J~9\ 

il t.l ~nllllf1::~f1" tJ1J\l)J nlln:::1Jl n~ 111lJl::t1'1J 
• ." t. 

~'fJ ~U'\.I'1 ~rh 1~ti'9\ '\M'ij n l1'I:::'lJ1UUlmfl'Yi~'l U'lJ111Wuu'lM''I.1,tY~i1f)1'i)ri() '1Mlfi~tl11lJ 

~t'lt!111VllJ n11l~ flf.ln'i)lnll~ l1W 't~'YI1'(J111t:)'it'l'~nl111'lJ~9\GJ!'lJnl1~4'1 'l1Zl ~H
II.,. • t 

'lJ111tuUllfl1mh 'I.11t1'11 riti1J n11uil,'thi1f11U1~W~~ 'luYilhJnf)~ nUlln:::,,jijFin 

fl'S::'YI'lJ~f)t'I'1I1ti1l19\5t)lJ 
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fmloN 

d 
fll 'nflU 

ttl'l1iUnl'iH'h.jt'l't'l1'U~'l'iH1'\.l m'lf'\.lZUn~~fJ~I~'Uthzlfl'l'1til'l1i'lJt""i'1'-n un::n 

tl ~.. I ~ 011 ~~ n lnU 4nUflZl{lU~'Ilt:l4tY1'IfHn~'lfYU'l'U,.. 

d Hl ..I ...... iA dtl d jj fJ1 fllf1th fJl'l'1 , ~UtlZ11l'lh~'ll fllllni~IflU tJ'l'1lJ~'lf91 tJmntu'l'1U'l1'111n:::WlI 

mllJf8lJllflZ'lh"::mu'-n 
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'vlliJytih filvlu, '~I2Jl1ih vJt)im~'el~ 
:It \I) '.old <OJ'': "-"'---:"9-"-~-:---.·-------' -----j 

~ t1J cifl 'N III :;ll"~ IlJlJ'UtNIH"1 I1J1J~ lHH'ltJf1ftlUlJlfVl L'lfl1J'~ trlHl1Cl~mU'WIJ'lJ1lJm'Ii1l1.:l ~ 'IHJm 

"" 
iJ1:;1u'lfw ~l! llC\fllflV{ 11~ ~~~ ~hW·Hnj'IJV.:ll1jjf)'W1Jyf l~mn'~n 11oU"lt ffl1ffn~1 ''\JlilJ~l-3 '1 

_._ ___.,-------------j 

m:l'l1wi'J 1'lY'111l
 

~ml1JI'lYlJ~tJ~,\l::'1iliiVlvlmmffYl~'Vl '1 ~fl111Jl.,j'lJ.,j''\.Jff~ (J ,000 ~'lJ'tJilJt+:llJ)
.. 
\1::;'th'l1'1::mm~fl.:l~'J1J fllm::fitJ 'I11f1fi 11lJl.,J1J'lYlJlJlflfl'h I0,000 ~'lJ hYrUt11lH'l:: 

'til1l1''!J1Vlftnl::; tlVlJl'Vifttl I~V.:lq;lJ t1~\.l1 ff jju f1~'UflUIlJlll1~' 1JHfli.:lVT\J't"i l1' 

.. oJ "" • '" ... i ' 4......'" ~ Yt:lIHlUlJ Ylf11llJl~1J'\JlJfJ~lJlml:;l'11 'rl'rllJV1ff91 mn mVltW'lf1911Vl 

" "tnl'IJHl1 . . 
.ol "JI V, "" '1 .tV ....
Ylfl11lJl'lJlJ'Il'Ut!.:l ( 1,000 111U 'WYiUff1U) ltl'i::;1'rltJ~::l'11 'rl'i::fl1{llfHl-3Yl911 

~'fJfl~1HW-3i(j -~ .. 

l)~S1,Q, .a L9 • 4 Wi"
'J::m ~ HIf1 Vl niH ::f11 (JlfHJ ~ 11Cl:; t'r! 'il'lflJNllH-I ') WU -3 .,1 

li'lr'!J!Jt~yn'\.Jl~l'~ 
. 1v... 4 d '" _I Y l'Ll

VII 'rllf1Vlfl1H::fl'Vlfltl~YltH) HfttJS9lUll11'Hlll::m::lvn::Ul'rll'I 'rllf1'i1Ju'I::m'Ul'IJl IU 

lJlf1U::lh1l1'ln~H)1 fll'I 1'l11.Jl~tJ1 tl'Ufl11H1(Ji \11.,], i'1J
 

lflnrrlJfin'n'111~U.,:w::mn'UIU '1 U::,1'1l1~r~1"t1W,nf'Ut!tylfftJ''lJliu1'1J ua::v~lllil1'
 
!'It ,. ... Of '" 1 Y '_1d )1)1 ........ d ~ 1


llJlJ ~'jf1H111Wmfl1ff1J mn'rlltJ \11Vlffl'H'Il1 lJVlf11llJl'lJlJ'IJ'U 1,000 YlYiltJ1J 3 'lf1 'N 

, '" '" t .., ~ ~I • i " 4"; • i Y. t ...91U1U 91~lltln'UI1J'J'i::;tJ::ml1 7-15 lJ IlZYlI l1'I::fl1U1flD-lVl\1\lfl fifl VII "t1u1~ff'nl:: 

~U~~ llCl::'thilr~I,:jfl1U',jll~~llH 

Vil~ijn1lJlmh~1,m'I ~n1Jffl·Hltln9f'~~-3l'f)l~tJl1l'li\.l ffI1~ll'l1f1l~tlftlen ''lf~ i'Ul91 

Hl 'rl~vl'!Jf)fflClfll'j VI l~lJ~U f1I'iCl::nlU t~~'It)fl ''b'~ rl~::l'iI1Jfimu1l'rlJritl1JffI1 L~n 
'lflfHH)11nmnWlft::iml'lu;'V1f1tH)i1'fl 
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li1111Ql'11~lj1J 

~ltJ~lml:l1!ltJf)tlfl 'U''U~~f)lf)1fftJ;t'["r1i mf)'r1Q91'r1lU't \J ,\,n~lfl~tH~1U'r11U't \) 

mt~)l1) 

~1~911~1uJl~u'm'~lUlm ~ 1~Ul1'f11f.)r.h~ut)u 15 U1Yi lil9)llJ~tlMIl ri~'t~U'Vf"r16 
Vil fl1'irml1~f) 'U 
liJQf)N:ml1~ 

" tI 

~1~~1'r1~~\.I~l1tll~{lf)e\'lH)tlf)~UViIMl,.f'l.il'm\~lUfHmUaU \0 Ul~ ~tU:l~{J1.. 
, jJ 

flU '\Htla~'l[~ ~ltltJ'lH"l'StJtJ flmf1ln~m'S 'S::fll tJl~tHl UUH ri~ '\HllYiY1[J-nl fll'jf1'11:11 

~O'U 

Oli'1Jj.h::lllUl,j'l wllJ 

y "~'1 .1 'I"P. i"" sJ:' '" l sJ 'I "<!ld1111JilHH L~ '1 Y11hJlf11'r11j!f1n::mlfJ1mnhnmr.lln 'r1l11m::rJU1'Htlll'lt.J\.l l'r1flll 

J, 1.5-2 U~1 (240-300 iiil~~\i1'j) 1~t)'lfffl'jl~mml'Um-:al'm:e,'r1l' 
!~1J1Jl1'rJ'\\) 

lrlm~'lnlnn'Uffl'jlfln lrlf.)~e-1u~1.M-1,uiutl~ntU~nff'·H)Ylum'SU1f11fl 
... *' 
r-l111'U~ 

t'1111Q~~f)~ffl'S i~n'l1Jl'jt'l~l\.ll~' 'U~~ 

m 
'''\nllu1uihnu 11Sflm::Un1Ul 

fl1'jl~1J , ' .. JihJt"''jl·H.{',~u::~flfl1'ji19)f.lUftt)dl~~~,iHundln1Jiill$1,U Lfh/llf~l~'llfll1'r1ft-1 

fhli1~fl111J~tlU fl1'SiVll~U '\U~n(l1mfl'cllUlrtf\ l~'Ulln::uH'~ ~lhn1Ju::1Ju tlUffl'j 

~ ll~ 1ftt)f) ft~ 'V1~ ~ ml~U on' f\'l 'j ~;j qVI iOflfyiUUfl1'j i~ll H;jJlt.Jl~1J lria~lf1;jU 'j Zlfi 'Yl 

r-l~lft~l1lf-111t:lMt)!1t)~i~lJ If;tlfl1{lJt)'U 'VitHlfi h~ l~U~Uf)d'f)~.. 
fl1'j~ llM1111f\':f)1~ ff11JQum tU'~tJl') 'j{)~ml111JmmnUl~fJ~tJ~"hfl111J t'I'::mVl l1nm~tJ-1 '~il1'ln~~~::~ 

lm::fmfl1tl~1l hlVhlltl:ah::m{j'l4\)lfUl'r1~~fl111J!au 'UtU::'t11f1111l""::fll9) l11nt'l'11'r1nil1'~ff11 
,., if l "" ttl

~9)~1J l~U ~t~l mlU ~l~tw l~\.l~U 'j:1-1tlfhiHUU1~m/lui\.l\.1l11~::~fJ'j:1J1vt11.. 
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r'\i7.4Cl-n--l-':i�-fl-ij------.-l-fl-<j!-rlrtJ-1I------------------- - _. ­

__-_._-_ _....•.•__ __._--------------------------].. 
\ImlfllJ Cr 

f---..- ....--------f-----------;----,----------:--,------:------l 
fltlHimJtll~ l~~ll'm::ihYlll~\H<:n 1)]un~t1 ~1;)11:lUU~'UtJl4 '1 111tlm~~L~n '1 Hl~'Uri1'U 

m'::lh::1V'lfll lh:;fltJlJ'IJ&HrrnhC'l'llViULaff ff~C1 1'I'I1::Vn,nWflWl1lliiff4 Hlfln£)U 1am~un:: 
~ "" 

.ol'i.l1.lt!l~l~ilil 

1'11111'Ifi~mnTsn:f11lJtH)it) 
{11.u'1~1 

.... ,lev	 ~ d 
f)'Uf1 S1Ul'i tlH	 tll\11lJl~C'l'THlil1JZL'N 

_····....·_·1--------------...,.------------,..---1 
11f1ft.nUIL~::f)]'j'j::Lijfl l1:lmn'i9i~ iY1M111 OIrJ U~4 ,,:aVUfl1Jl fl U'fl:arltl9i~' 't'I ~Z1'11 111'LO~~1J 111t1ufiff~1~t1 

yhfH~ tl1'11',.rln~m'i':i ::f\1t11ftil4 m'iiulYlf1.:J'~ffl1ii'l.JLVlf1~91111fffl1V1f)l'HU'\lV4iffYJ 

~'mrlJ111U1'HlU '1 U~~11J'~fI1{UVtI'~~)f.Jfl '''lf~ LVl11:::t:ml1'111~lfi~'i::lii~lrlU 

FfCY1JOm'14!rmnV1J 

1l~0;fJl1t1ii 1'111J~fi;Ul~ll11H01J'tYl1f)flfl~Ufl'Uli' mVil'lftl , tJlf1111l'U nJv{fltlfl'91v1 l'11111'1011 

Vflflouu,,::m11::Lii111.u'lntl')]'~nuv'flfl1l", ll'flZV'flfl1'" m{1JtJLulll 

fl1'i1l ~1J'YWl'lJ1t1 qJ1:1l u'hl1'l11 'tJ 

;):;lnllVl mn::fl1UlAv4 1,r;lJ~1~lhtl£)£) fl1J17lJ'fl1f)]1'l'111f!Yli lli11~1ri .:JllVlYlU 

111100 
..,. ... '"'' " 't1 ... j) Q ~ $I: 1.'1 •Iumaflflmfl1'11Zf11fJ1flfl4 11"NV'l1UHnlJ1cn.:J~lfinmtl111V'm~1111t1M1U9111l1t11tl 

1Jln 111fl'ltim)tlm1t1mtl~'hfof)1l't)Vflfh)U 

III ... '" 
moofl1111N 

... ",,)1 J jI -	 ", :,..d 4Itll 6.>", 

ll{l::IflI'lVl n 11 1::fll(Jlflfl~ 11 OflAI" f) rI1m nUlYl~Offl1f)Vflll"::"VHl1lttl~lJ'.inUl Uti 

" ~1tJnf1U1'JhS::~1.:l'14fllVM1V~1~lU1t11J1n 

~lrlltJn'l'llYI~~lll 

IICl::lfi~ tl1 fl1 ',j1::fll mAtH1,r,lJ,j'1U,.hn 1L~~1mh,~tl11~ UUU~1U1ri"LL'riYlV 

d 
fl1'ilfllJ	 l~lJ'1'U~U~~ l~tI um'S1::1J1 tJtl1f11I'l'~~ liH~ 1flllllrl~ml1Jft)t1 Lm::utJml1flff1'.i t){) n 

ilfUfltll1 ll1f1111Jff::f.Jll1U111U1~I~mnnhw '1 uUl1.lrlvlJ1l¥i.imnYZff1J'IJ'04 ~tlff1'j 
..-«---.-,....-.....-,----1---:-------------------------1 

t ~	 • ~ 4 61 ~ 
1J 191 '.i!lU f1111J1.l 'flf)~fltl	 fIll'il {ltJ~"f)A 'i::tJ:::L1CllmH1HlU 1 1Jf\f\fl11J/\lfllJll'l'flUJ~'.i 

(t!'.i::IYll'l'i 'l'l U) 
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flUI itf)llm~
 l;:hHYl't'l::ft1f.1etm'Sv Ln' 111,HY L'U Ti1\)ii'U1JN1~t1tJ,,~n ~CJl'il'U l1ie L'lJ'U~'U tJU()~ 
'" llt'l~th::::TU"lfU ,cr;l'J~~n'll1m'nJLt1jjntuet1 ~fln'111m11Jthjl11'Ulflfltl1JL~1 on 

fll1111 U1\11.u'11tJ 

11l0'1IIftJ tYl11lJtl!lJltu fl111JL'Ii'lloU\Jt!~ \1::jjflCl~tl'l1 'I::tY1i1t11U fH1 1'1 \1::ih.l1fl1nie'U 

n'iftu ij'U-3~ 'I1tYl111Hn1Hi1~v1' 'I11V1ffHl::: if1JAtY91 Uft::()1\10~fl1VM 

1111'Ul~l 

111 mi:J'U '1tl'IJf)~n'11 \1Zl11L119111::mmfiM '1 tl,711::tI:: u1iannnn'l1m::L~tJLff \1::i11 

1111~U'l1191 

lllt1f1phmr".. 
\1~~ 1i l1N111 u,ullf"Ut'l::1Zfl1tllfifN 111\1eUtY1),111 tl9f1JFh'UN111U·u.u'1 ti5 Hflltl'1~ 

llli'UtJ'::VJ1UL'l11'1,j 

.. ~lJ" AS "s ...
\):lLf1f1tJ1f1l1flt'lU HI' 011iJtlU l'l()~ltHJLm::()1\)if1JfltY9'l 

~~1'UtY"dL~ummHU C') Unn\11n\1::tnflfl11m::fl1ULfitHmlm~6'lJ,h~C') Ua''Jil:: 

iimf111'111f1flnJ:: lh"::tYli1HtWtl tr~LihJfl1111tYl1Jl1ftitJf11'i~l fll1ft~ 1lf1::fll1f111J 

fll1'11 jm'W1tJ HI 11111lU'l\11'\l'1 '1'11 

~~\1::toU'l '1tJ'if1ml1flnf\'f)-3 iif1l1L~1 [J),I¥i1~~ tY1111 t1~rtf1'lJ mwilD~ntl tltl9l11Uff1'U 

, ~ p. • oJ,.J. 1 JJ '1tJ • 4".1 "" 'tJf1flft 111'lf1::1J1l tf~'Ij" (HtltJmHYWmH) 'Uf1l'H'lJl1 'll'1ml'lt'lU~1J1::n'lJfHJ 'l11f1 

H~Vl111{J1 \1',n~If1te~'lhtl111(J1" Ilft::n111»f)f)fl~l\1'Uf1'U~111~~ltl miflntlmllLl1t1 

~tlfi,j~ Ua'1lj1ti~Ll'l'm6l11nllfmmi'Uli 

ol\Jf1~hiflr~ 
f II jI 

111ClV9l~'fI117'tJQl1mw'UtI~iJyitilo tJ tY11UDfl ul{1n1~J11tJti l~tJ 11 '11 ftFh'UUCl:;n'~VOtJ 

111 flU.:l1::tl1lJLfltN1m11''lhl111'YfI1U 

n11'lJ1.h~'YIltll.ul 'ti 
H1n~1~i''IJtYl,ih)ln1'iJtJ l1~oifl 11!'tJl'l1J~n'~ lrllJi,.r{)::Lh'VJ1~,jlf1 ,,.rHJ1'~1'U 

1110 lfl),1m::~u'»mL~UlJ llr~1Jtf, 1.5-2 un1 (240-300 i1tlil~~'i) 11J1hrl~LL'Y'l116 
'---...,---------'..._. 
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r------------.----.,,""'-------------------------,
tlfliiJrOLlfl::: 11111 ::l,j~ 1tJ1::l11[Jl1'l!mr"htJ101fl t'l'11J1HI UV..s m:::~l1U' 11,mflft Ufl::l11fl '~i'\J111:01Uhf 1):: .. 

lJ fl~¥1 'rflivtJm;1J111 ~~~UflN 1~U1Ul')1Jl''1n~11'f::lflflfl1f'UtJu 'Vl!lOfl,~'" Ufl::lflj'j 

mf" illuu::th'H,~Jl'Ufl1'f~tJ'vJ lM'f1~lwll~l1af)tl~lJ'n~'111gu'H 
li1t16mtJl~lH11~nmI'1H){Jfl~'Vl~"lOl~U" Ufl::ffl11~fl11t)t)fl'~fi'ffllll1f.llhH' 

lntliVnm~ufl::l::l,jY1ieA' 

'" • '1" ~ " , .d... ,':'d ..t d
I JJfl111fllJ 11lJ'U'II1U1U1J1fl 110-31f11Jfl1HWfl\llfl1T1UfllJflUfllnUmllUlfU 'HUU4 Q d J/ .. ~d' "" ~ JI ~ d cI •1l11v'U1L1tul'llfl'Ult'l'1l'f) mHlfl'U t111\l::llJU1HI-3flWUlItllfl1flf.lltllflVlfl 11 l1UtH 

ll~l'fltff)~t)~ 9iY11~ltlM'11lt;!'U1J111 1J~ntu~I~1Jt'I'l'f m'l1U:::~I~1J~o~ijfl;fl ~f1Unlfl 

• q " t '" 1 .... JJ JJ ..llJ HI 'f !lUfl111ltlflt)¥Inu fl{J'HllltJU H ~lU flll1UYl L'Hffl1 fl~t)U um1Vlfllflfll'iYlH1UUf\1l1l1'll1l'll umntl 

(th:aVlfl'YlU) t ~flf)Y11:::tJ::r;nnfll1yh,nu11'H)~illlfiu200 fhuLU'U11Vlfllfli\'lUtf1U 1-1;0'U'lh~ 

11111 10 ulli nfl11Ul~1J,rU',jlfiu500 fhu1U01flll'1ft1UtT'JlI 

m'j~llt1i'flll1f\1111 1Y1JJi rlQ11fl1f.uiJ'tHnun1U1JflfH'l 1-11flfi'O'"l,rl i 11lilfl1l).J1Y::t)1f1t'1'l'j~f·m1mtfl fiu 

'i" , , 'I ..I .. .:...., ... ..I : 1 . 1JIt'I'::ml'l Ufl::fl1'Hl11JfllJ {)til l1t'1'11 l1nn", 11 LUYl1JIUflVl\llflfl lnfl'Vl1::'UltiUl ll'm: tl'\ltHffl1fl1\lfll 11 

1::1ij~'~ ci'Uff1'J~1lJ~Ul1;t)YlntJ 'H1t"lt'l"1~i~ih11fiiWV1rrU ui\'1\lfll~tJ1um'l1U:: 
..l~ ...... ~ ,Jld l' ..1.1 ~ d ·1" ... ., iJJ'VllJ911Jfl'1ffl 1J<;\umn 'Hl1VlJ'H)(/ lV111::fl'1'.l''YIlJUllJOUflt'l'11Jl1f.lfll 'Hlf)<;tflU~'.l' 1U ';1 
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V d.a.. v dI ol!l • f .d.,. '" ,.,. .. 
t'l'1'H''1IH1J1fJfl~tntltl1'b'~9HllJ (H'CImmm) '\Itl~t11~lJ'H:f1mJ'Vl1J 1i1~U::~lJl'\.W1J 11":: 9H 

n'l91	 l~lJtY1lJ1h:::f1tJ1Jlfz1fl u,j~t)f.)mfllJ 3 th::Ul'l1 flU 

1.	 !flt1v~ml4~~6~f)::~iMiV1J11St1U::~nli1U1J"iill~<fI (Ai/SO,,)3.xHP] ",nl:lt'l!:;l~~ 
$I ,.,. 

flOl.lH~ff'\l11 

2.	 lflt1tll~~~t1l.l'\ltJ~ 1ytUVH'I'l'liUlJM7t11YillYlt'l'1~{J~J{)::~1J [AI2(S04)3'~SO ".4Hp: 

ti'tlllW:a;~l.lH~fllt'l"lm~ 

3.	 lf1ntll;h~m~'\ItNll'illJ i1JlilVlJM~t)1161J llJl'OtJ6::~lJ 

(AI2(SO"}/NH")2S0,,.24HpJ nfl\ltu::l~tJH~f11t'l",jmr 
JI 

tJ~H 1~~~l1Jt'l'l'n~'tlli~ 3 \h::Ul'l1vi'~flrll1 \11'\Jl~u~:: ltJljfl.l1~tHh~1~tJ1tltJAtl 

1161Jl1J1UVlJ llf1:: hJU'l1n'l;tJ1J M'U flt~6mlmh:;t'l'~tltl.l fiv fi'6~011i~1~tlOf.llJ 
d 1 .....t.;. J A ..., .. 

H'flfl	 t'l'U'fl::ll'n!'nTi (J~*1Jl.lll.l U~~lflQ~ t'l'lMm11J11ll1tl'll'lJVI l'1flJ fl11N'Wlfl1:::f11l:l~tufll'Vl 

• ul ~ SI V v .d,.,. ....t 
iJ:~ llfl::Ht'l'1JmH~fJ l1J'Ull'U f16~fl11ffl1t'l'lJ'Vl1Jm'1Jmff'Vl1ilJ'fl '1 

'I ,,.,. d ';'.$ df """.d A • ",,,.d ~ So' : 
1.	 l1JlJt'l'Un::: nfll.l 'l$~l1JU~tu t'l'lJ1J9I'Vlytlff1l1WlJ1:: t'l"11'i'U~n'lf6'lJ L'b''U'M 0'-1 1'W11::il:: 

t k Y I	 I 

i~~fl~lJhh1Jf11tm1tll1fl~'~fl~'Ut1'Me1J~ldfJ(j.. flci,1flV t'l"~~1JnihJ911d1lJ 
'"	 ... t 

1J1n\l::Hf'I'lJ1.hMmHH'1l~1(J ~li111unlfl1lJflaU'\lfHt11Mt)'-Inf1,uyt~li'df.)Q 
.,	 .. JI 

2.	 'lh1Jf.)'Ulff6~11Yi~1::'~~ri1'UM~1J'IItH f11'-1Un:U1JJlJ 

3.	 'l.lf1f)VlnfJ n1Jil~fll{J ncil1fla 

1~~Yl~'U,'\IU 

11.i~'-IL~ 1~11~ OlUL'W'j 1:::9i'1JJ'U~ 1'i1'Ln~1l1 ~~C11J~~ \hjn'l1Jl'i {l NllJNU~1'll'tl~111 

4.	 i~,~a1Jt'l'fI1'W nm''-IfN'l1W~ijt'Ol1l'Hl1~~V1Ji~1~tl'-l~fI1yt~~WH~n~6~ 
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'" ....
'I1U'l'UtJ'lflU nm1f}t:l 

1.	 nUHlh~ luwimJ91LY1'l1mnJ ff1UU1n~:::i.nu~f1n'1Mn:r'I1Jm1'11'::th'HNiH . 
U1'fiuo fJ~n'1'l1m'nJn'J'::~11:l ~Vll~;' WVfl111.i'l fln'ulflufnfltllVia'l n'l'J'~flniiu 

-l~8nn Uft::flffUli1N'l~if1Un1'J'li1'U'UlJll:l1~U"'U 

2.	 fl1'JH1~1J1cU'Mnl.l;;1~U'l 

i~fll.lfl~U~1'filJmhu'\Jv,ri1'lmU9111J~~'O'lm'J IflV1~Yf1::~'~1~U'UU (i'ouf). .	 . 
Ul1:::1-n'1 n'11JTH11:::~tlOftUi~ 100 % U1Un-.:l 24 i111J'l lln~ lf1,h-.:lm'Ilfi~mnu'fi 

hi~lf)'il10 ~111J'l 

i ~l1111n'll nU'I1U1~n)::',j~1 hl'lnflon 'I::fI1V1"~H '1huM'UJlntlflun::ff1l1U1J1fl 

UN~~ln~Hl1flnfllnu1J1fl 'H~tl1.l1fluNmgfl,rfHJ 
d 11	 _11 OJ -'I '" 11 "i v

'lS1l11ltrU11111lZ1fl1:l1un::utl 'IflU t1'U III1llfl fl
 

11" .. .. '" OJ'" OJ ..I
 
1l11ltJflUfl11Jml1U'lI1J8~nfJ'lflfl11'H)flU'il1nn'1111I1Jau "l 
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'Ufl11'''~111fl~~6.:l~1' ~il ~'Hhfity~~~ fia m1thu\)tl1fltlAfl1lJfu::itYtYl'Hf)m,f~::lijlJA 

~UlnllmllJ1~l''l11~::tJfi,m~lUfi111u::t1111lmfri~mi'~ 
...

1. iunOanUnJ 
";", I .4.4, JI ... o!l "'...,; .. J,P .4..1

fl11t11l\)~lflU\.Jfi1lJflJ::VI 'tYtY111fllJ 1J lJf1lJ1J6~f1U'l116m1J~1J~'lJ~111~VI~:aflllIlJU ~l f1'H.UVI 

lnfl i vnl1,'J nellf1il 11 fi1lJfU:: \l::'lhtluni"LJffmUfl11fl11~6th~'i1¥1~~1 lVi 11::111~11J11 (l Utlf1~111fl~'fJ6f1 
• y 

'~l1lJyh~fi fl1'n~lJlJ~Hnfl '~f1111~tJU~flda LL",::m1~11tJ~::1~lJll~a 'tJO 

1. ~6'Yl1-31f1~11",::~atY1aty ~m11JmQa ~Wt'l'1J,mVl1~fl1fJfl1Vil'l1U 'fll~flll 

2. 1::1JtJ1::1f1V1'\16~f111 ',*~llJ 

3. tl11~6U~~hlJ'~i'1l1\lU l'l1lJ uumltJ DANGER CAUTION 

4. fif1lJfl1::'\JtNUU~~lU l,fu , 1'yJ '61::llHJ1~UtrUVl11U1J1f1 
..A o!l tv 

S. lf116-3l11J1tJ1f16UVlJfl11U 

6. fi1Llu~t111lJf111 '~lm::t11:: 1tJlJfl1 

7. ~-3~f1111::1nlial1~f11~tJ~ l'l1lJ 1::1~flW~1lf11Jlfl 
.. '" 0 0 .......... J" , " " :. I'" 0
8. a1 fl111f11l'WlJll~::fI111lJ::lJl11i1 f1lJ11'lJe~f1lJ llJflJ m~"1tllJ llJ~1Jlfl1lJ1fl'1 Vl""flfl\lUf1111U:: 

.. 0'" 11 
UTn'111HI1l'W VI fJ 

9. fhUlJ::t111lJf1111~'lJi'f1lJ11~lJ l~'lJ,nlJ~lglJ 

10. tJ7lJ1tUll~::J1fnrfl'lJ11~ f1'Clflll\lU1lJ~~4f)tlnJlJlJ1 

11. 1lJl11J~H:n~fll1',*,:jllJ 
A .J. t JJ.q. VGo' a t 

12. lJfmlt'l::Y1 a~'\Ia.:l ~yjClll11n::~\1ll ~ll1lJ1tl 
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't1:L'lJtlU'4Ifl(\UWtmnl'tl '41'1'1. 1CI1-St34. 008 

la1~~!'i)'U nJa{aafl1C}f~ 'U':jti't'l l\ll!lLtJil-iaao1~61 ..110Gl 
(HYDROGEN PEROXIDE) THAI PEROXIDE CO.. LTO. 

nSllso 9000 CERTIFIED COMPANY 500/0 STANDARD 
CERTIFICATION NO. 962067/0070

:'~,: , 
1fl11UlIiuIOQf:I 34.02H.O. Aji~ venture companY\,wiih 

H.O.500/0 4IIIC C:orp~?.fili6n 
'l.iI\hul1'n'lDnq'41IhqRll'\1m'Jl~' n'::AlYtll't\4m·uIAAIl,..,illlir'1itil1!C1­ of LJ.~~k\f ' 
Danll:llil tnnltmh~lfa ";1F1111l1l:D1A{Il1\:, . '. 

"i"lt,,~ \.11,;'''1 1~1I1tJ~illnt"A thrill 
1~1l,,:taBl' h1111J.1,lflll'l~}' ,,\tlO1nUlHll1l\OIl"l,IRil ui14l'1~ot1.1 '111fl"lO . . ::. - ­

888.1' 80 il'Ift"I'll'l'l1"1l.\wrt.!M 111l. 16 n.nCa\l'l" 

'lJ41"2~'lSl~4 I1I\:fio..tORfI1~::u·n'lilnURii'l1184n1,1.ll'41l:1u.li '... ,. Iln"'l;llili1lllfl"'1Jl'i'1l. 0111'''''11' 1 O~:I0 

R04}~V\l.fJnllilml1.nnrl11lil:ln~Unl'~Rl:Illl\.1 'l'\illftl,rlnllhiinAOif~~~tA.lt1 t'l'l~.253-074e-e4.~~3-07~7-~8 

Lv' n!ll~o;~ m"ll~lI'it1 UUMlllltlli ,il;Tl:I 110414 'n;6J8nltJMf5~T:~";'l'\~n tnln1l. 

70 ",ar4 Q\l\lWlIDJtm,.~1~~6!1ll.Rj\1' ~~A~ 1l.f';Dtht';!ll'lllrr~ltRlilil'l!lfol'S~ 'l.;lii'l,lt\l,~tlD1n'fuo~ 
IhUlil~,,"isn·.nUlDU.rlll"iI.~.'~~

hl'l1;U1Ualn"lflll ;3(l\l"witd"1'l1t8::';1~1l1nU'l'\ft4r:na',;\l\lllri 
t~. (O:la).,2S18C13-li 

1. ti~lf"l1t111'l.'itll\Nri"/ilJlll'1D014U~4 2. ofil!Jj\a~lflllOOlll:,,;f3, 1)11: iliih1l1i 

ftNUilO\Jf\111li'lll\l,«T6IUA10 4. nU1111mll~\J",;~unfl'1t-1.fil4" ",hl l1" , 

n'l::n'Un~Lijlll4DIi1411'$~!l1'"I\PIn",:,\l"lPi ' 
riobi,fiA01,,:Rllllio'i,Nllfil0\l.10';O ,1t"lJHllIl ";\J\J111~1~1-'V lr:i'l ..Il:r.l~li 

Wtn\~lll~>i~ ..~ ;1'
Irint~,jh1li,o'Jll",rl\fl'~lI.-Q1W)ll.U"ln 1 nl4,1l ~,n!!nil1~'lWW.t"lODiln';-1U ,7
~'Ull:d1Ja1~III1tJlllil l\1UlflM~1€\11 1100nhJJoifiio~nll1\J~I,!:nlf..l¢tifiltJmcl 
mv'l'l4f1"'llollIl1" rilnii\l.lhl.\nl1\.1'l.'nfl~,~,n1 \U,iilh\lf"11~ll\4 Ilti,h:j"hu u~n. 897-2539 
'i.;;I!I~,)\Y"Yh'ljim~U\4'1U''1011IiO\l.''InU,,,, ;' ' ~ , . TIS. 897-2539 

__...A..._t'-... ~.t~:iJ. ~£,:';;:illi.i'Q::,.:"h-< • .. -:...-t. -];i ..:.. ~,v •• _" ... ,_._V"" 
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.... ... .... 
Ifl'J6·nnmJ1~6'Uf)'U9111U 

A .IS., "do': a " c::I.
ltl 'it).:1 'I1lJ1lJl91fJ U11 f1~ lfl~ tFIl'IHI1 11''rl1J 'VitU"llA~ l1.h\lfI1 lvi t'l'~11 

li'1l~ \J'IJfJ~1l~~'1' vI'I1~tltf1'fJfJflcif'fli' 11¥al'l1gtl~llVl'Jnll~~ iM1 

'htf1~'1'vI (FLAMMABLE) 

· ..
lf11fJ~m.j1f1ff1'1111Jt'l'111::lijfl'~ lrl'UV1u~llfl~1\la~1nt'h11 tf1~ 

~::LijA'?l (EXPLOSIVE) 

. . 
ltln 2.2 1ft;f)~1'I'lI1Ul~6'U6'U~11t1il1f)tr111~lijA'~ · ..

lfl1fJ~'I11J1f1ff1'11i'1Jtf,.nlflfl~fJ\J lrl\JVt\Jii'\J111tla~1 n 2 111J1J 111 

lrl Utfl1tlfln1 flU 1t'l'fl ~::L~U nJ tl1''11 VA '\J1n'l1~ tlT\M1J1B~lln~~. " 
l'I1~mJ li'1tf1,fifl N1'11U03?l1tJ'\J:::lj1V tf1'i'l1tJfl~N1Jl~~fJ?l1V ljrh11 

tl1~fiAn'ifJU (CORROSIVE) 

· ..
lfl1f)~'I11J1tJff1'11i''IJ1~Wfml;~ IrluViuffuFl031\lM1n:::1'11M 

fl1:::~ni'\J1a'\J11 nt'h11 t'l'1~1~U.yh:l (POISON) 

'" .., a ~ 'i ,..1 !'lr ,I ~. _I" dIff ... 
lmf)~'I11J1tJtTl'11''IJfl11Jfm 1 Yi llJUYlUl:l911 11.1{)~mCJft'l''U111Jfl1 

11 tT1,ill'1'vI (NON-FLAMMABLE COMPRESSED GAS) 
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l t t1 .. 

~lHhi1~mJllll'HH)m~1J 4 ff1'U 1l~~~\9Il1JUlJ1Lt¥'U'VI:;1LV.:j~lJ rUff 
..J 4., .s I ~ ~ cl :!! ,,~., ~ 

li1"'tJ1JUlJ ~:;1119111"''Ili1~evm'" 11~H t11i1 mJ1J'Ul~!:]fltJ1J\9I1Ln'\li1 'H) 

ldo:Co ..I ..I ~ '" ~ ..I 'do.-\ <It 
~1Jt'I'lJl1~'U t'l'1i1"'tJ1J'Il1lnlm'le~ nl11~tJ1J"'l~Ulf1HI~i11Jlm~t.l\J 

tl'U911ltl 

, 
... j~ LI 1 

ilJ'VI2.7 V110tJ1~i:Ul1fl'UM1:;tJtJNFPA 

Qt I .1!:ft d .. ~ Q ., II d J:t~" ''J}.c:I .4:llA 4:1 

\911 t.l til ~ 'U I1J'Ulm t.l ~ 111J1 Uefl1:;1111 i1 'U\I 'Y1 ~:; 6 1l1J1 tl11i fll Hl11 1yJ I1J eUlYl1 If11JlfltJ1'IJ6,:j t1~f11tJ 

" " ~mflil ~::11t1f1~,:j tJ'Ul9l'Jltl~0~'\Jm~ t1lJ911ltJ~1f1'~ 11n::ml1J'19lt.lllBmt.ll'IJt.l,:jlYl~l~wHmJ1tl1n'IJ 
4 .., ." t ,

11t.lf10~t.l'Ufl11tJ1Jlf1\JemH11\91 0-4 

..... " " .q-OA
VJlA11t)fi1 tJ1NnltJ - ffUll~U 

,~ , ..l 4 '1'''' , II ~ '" d"Co do c1t4 - ~111f1Yf1flt'l'15'Y111J(J Vl111 1I1l~:;11J'l.Jf1l1\!f1YllJ ~f1H1i1'l.J~lYiU~Lnn1JfW ~::llJ\J 

t1'U 1'15ltl~~91ltJ 11161U 11HlJ1f1111J~,:jt'l'11~ffl111Hll ~Y1:;'lfJ\ljjetl1411n:: H'l 111 
" . 

3 - t1lJ19l1lmfmJf1'h 4 u9i~ff,:jlrt'l.JDU9I11Ullln~1~1tJ1i1iit.li.,j11'U ~~t!U~Yi~:;l~l',j 

~1mi1~t.l~t.l~fj{)\lti''l.J~1lfNritlU mh'M'n'11tJn~111t!~i11e\!f1' el.u'l"11 
, 

'" '" f1511'Ul'U2 - {J'lJ19l11V11JV 11 "'" 

c1t ,..I • 1" <It ~ J1~ ,;\ Co '.J~ "" A Co1 -11JUn'11Y1V11 t11::fI1mflt.l~1111Y1~ffl1Y1 'J) le1::fI1tJ11Jt11f1f1 l"l1i1l1Yl1tJ t'l'11YlQnf<l1 

'Hl!~uli"nh 1M'lftYlf1l11::fI1tl U~1,jtiflN';)i1 t!4 

o - i11J1tJg~ffl1~hmD'l.Jl9l·ntJ~'l.Jlf1lJt.ln~lflqfl 'i1,j'l1~\1lnYl 'Yl'i1,j' 

vUR11tJtnnl"'- ifllfl~ 

4 - 1{tUff1111'Yl1Jlfl ff1UlIlf11rt'U~1'vh",::m{J t'l'11~hrlei116~'U~ldt.lHt'I'1Jn1J 

{)1f1lff~~1::1fifl'1l1d'mnfl't4'i1~~fJ-Qi'U11f11l1']fu::11tJflt'l'l'1i1thift.ltln~lfl~lnfl1i1fJ'-NJ1~f1ntJ11 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



128 

3 - lrJU'U8.mH'l1~ffl)J11()~fl9iR ',4'~mtl'~fJtu'H~)j1i':i1)Jfl1 i ;J'l~U'~'~ '116-1U~<1 
,d	 , V,Pd 41 ~ ....... ... ~ t .1

VI flfl 'H)J t11':i 1)JnLlJU'W1mllJU8fl'l1L\lULUUff1UlJ 'I::fl8U . 

2 -	 'U8-.1mfl1~qfl9iYl ''rl'~~fJtll11Qij\!~ ~8~!8u~~\l::qn;ifl hI n,t1'nu'~~~n'h 38° 

d .... , ~ , .. q"" ,.,f i": 41 '1' :,. 'I v d 
C)f 'UtNU'\HVI 11 Ltl ':I LoWmJrl8g'uflqlJU 81\l fJl'U1flU ~l L'W11::UlfJ1'1tJVI1 Ll1WU 

.. 
1- 'W1fli1ii~rl111J'vl\!~)Jlflil'J"::)J1tll93 0C)f ~8~r8U~-1\l::qfl9it1'vl 

~ .... " ... , J!'1 J.. l!"g ° , "" "g ..:, v0-	 L1JUff11V1 )Jqfl~fl 11t! !UEl1f11fl'1)JU'HJUm 815 'l1 ug 5 U1V1 'Ht!lUMVi1fl'Yl 'Ht! 

IV tfr-444 
fJUPl"ilYfJ1nfrJ1U mUl€JY'i - UmatH 

d .... ... ,jlV'" '" ~ ~l'41

4 -	 11lJ1UtNff11"'1::1Ufl ~lfl':ltlm'UD-1t!'lJ16~ 61\lLlJlJL"r'l11::f11H1'fl1tJI'I1f11U LtltYfl11:: 

IIII!I ~ ... ~ .. .; lICt.'-" A J!.. d tI dieti'I'It!rl1 f16~tu tU:JlJU'C1::m11111Uilfllll 'I'J1I()~ffl'I'Yl1::L1Jfl ~L1JU\lflfI'J1)Ji8lJl'YW~mn'U UU 'HH) ~n 
" , 

m::UYlf\ t1'1LOrlii 'oW'11~' lJU1L'Jtuin ftLfi U~~ tH'i1JlllU1'I'W1fluuvni If'';'~1J1nVit(fl 
.! A ~!' ~ ~ .J -=- ,,,,. : 

3 - Ul'I'W')nlJ\l:;1::LUrlL1JVi fJlJ 11'IU\!flm::UYlnUH'11,)1IYl~'Yl1flYl'S::L1Jfl ,U)Jf)~n'U1 

"j "',••IWl "j/ .d • ..,111611 11 1111JflU~111'VJfl11H 

..	 . 
2 - U11'W')rlU'1.hffOtl1 LOrlilBmtJ1'A1UUHVifJWl1(j)jLm::m111rlrlfl''Uiln9i u~'li 

)of l)t	 , 

1::dlfl 'I ')1J11<1 Ul1ihht!fimV1tiU\hudl~ lULL1 ~ 'H~8m'llOrlUl1;;1::1,jfl'A 
"	 . . 

1 - ffl'IVi1rl Uiifl1111Lt'latJ1 ilh :aijflll~\l=: 'lia~~ 1LiiV~tlJ 'H tJ)jl1~ tlml1Jrl91~'U L'\;1J 
)I, to' 

'I1lJl1~yt1n'ih;,il Omtllf1mjl ,,.rfl111Jfm.UL~'~llJm~"rfl 

'::.:.t ~)I • ..It , p.., l! , '. ., :'oQ,oCUQ,

0- tYl1'VJlJfI111JLUmJ'IU1J1111lIlJU 'i'11tJfl111116lJ Lm:: 1Il'11U{Jn'IVlrlU'Ul 

1.	 f11'ii ~U1'IlflijL1JlJ 11~6\lfl~M 101lil1=:lfJ'lf,j'~U~llJ~'~ il~6rlntJ~U~~H~::~~U1flf{81J 

2.	 ~1 H"h fl')111LfltJ~lJf1Uffl'ILflih;, 1,.rfl')l1J'I::)jfl'I::1-1U8tJ"~
 
"j/, "' .... 9"~.1 WI


3.	 flD<1p1 tYl'ILfIlJ'VJL11 1fJ1'l1J'UlJ'i::Ull'1 !l1lJ 

L~lJalJmltJmh~h 

iJv~f1lJa'UmltJt1dl~ h 
Ui1lYW1'lJl~VU1-1h 

4,	 ¢;'U~~llJ~'C11n l~tm::L~U'fl' 1lL.,rl1\lnulJi~~llJ il6U~Vl11lfil11lJ::U18th~lfl1~f17fl 111n 

tl~tYU9i'8-1()1)J H'f
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I'WfJflH)lJflY') 

4 ~ ..d~,Q ..d ltd ~:'AI Go' 

Jl'lf1f1'~3J'jf')~f)UH)IJm'Yl1l1 nm1fljft::ffmU1 

A jI : q

/wf191UU11:111i15' 

.. ".,~ " /Wf/91U ,:.1 11J11f)J1 
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_ ..... -t • ~ 

m.a1f7l1Ia:Uam.nmDUafl1tWIJU()\JflS:f7l11:fa1
'U 

:)1~ru 5U:UWaa 1 Ita: qm BS:JUtJ 1 

\nnh 

~ 1flm~Uffm'JuftJ1i1'tVtldH)~i'IJn-3f1lJl~flqfl i mJ ff"Cl1.11I'lllJlinlJ~::flmm~u fful{,Lmi'\JfN 
, • J/ 
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f1116-3 titJ f1111J1 ~ 'U tlQIJ ihJ1::1'Ylff91 fI tl ~ \) U rr fi1Y111 1~ a DlJ'Yl 1-3 1i 'i 1lJl)f1~i ~ fJr-4~lI m11U OtJ1flJ\J 1) 1'j 1J 
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'lJ 'j:: L'Yf & f111lJ1;$6-nfftJ 'Yl e ~ lJ1~ 1fltJ 'j 1'Yf'H1\1 fl1'n;1m::~ 11:J ff1~ ltJ;j6 ~1'li'U 1~tJ1ti\J iY1J 'Yl Dill fffl U:: fllni1 
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';11~lJ ~lJ iJ u~,jU m::vl1ll ff111~:f1t;91nWtt1f1"Cl1(JL1JU ffU~11191tlm'i1l~iifffltJfI1ViVlHfI1'i91t'11f1 ~-3 
p .... ., .. 'POI?t. ~ 1 ........ ..., ,1" .1 .J

tl 'J::f1tltJ~1fJm:: ~111 ff1ltfl:: NflVltl Wt}'l 'i'HI9111J'IJ fflUl1lH 'Uflt'lVlflWcnM91 t'l fl'i'iU'rllnJ1U 16 1J1::1f1V1 VI 

fl 'J Uff~ millfl '1 'j ff-31 rri1J ~ ~Hnl1 f1 n1J f11tJi~'IJ LfJtJ1fJ'H ~ ~~ f! i..rfll11Jt'hfityff14tJ ff~\J ff-31ffiuUfl::il'll'IJ 1 

''~ .,,;.. ~.I" , ., •• 1 .... l"~

' 
M11JlJ~91 ff1Mfl'i'i1l1191t'lm'J1I 'nU l'Yftlfl1'irr ~66fl L1JU111'U1tJ{/~Vll-31J'i::L'Ylfl' 'rlflJ\J1 1111JU ~AtY111m'i1J 

• • J/ 

'\JU191 fl ~1-3Ut'I::'\J\J1~Utl1J .y] ii fI1 'ii '*lfl~ D-3 ~fl'i Ilfl::1'VIfiL'U 1"Clv~2JU 'l1lil'\J 11J1,bui1~ fll'i Nt;91tJ wiJU~HlU 
..,j l~P'" :J!..,j... t" .1..... OJ SIlYl6 11 L~ tY'IJ 1'11'Yl1lfJWfI1'Yf 191111191 ~ j11U llfl::1J 'imW1'Yftl~V'lVfltJfl111111 ij~f11'I'\J tl~Vlfll91 

U1fliJ 2540 ~,h::l'Ylff''VI tJu'J:: ~tJiltlJ'H 1tl11::1fl''ill!fi~ Im~ fl1'H~U ~rlflvh 11¥Uel9lf111 ~~t:mfli1U 
P ~... Pi" ~ .¥ 1 ~I ~ " , ...
tl1~91 ff111fl'i'i1J CJf-3'I11JtYurn~Vlff1l1fl':i'I1I'\J~..!j nU'\JtI1UmLVi1l'\J\J U1J 2541 ~1JU\9lU1J1 (1'Yf'J1::fl11-3U 

" i 'JI .:.;: • • I J .... I ..." OJ 1O,..e\ ~ItJ1'Yl a~"Cl-3'Yl1 'Hf11~tI' 4CJf6'\Je ~\l1f11911..!j u'I ::1'Ylff3J1fl'\J'\J) \llntl't'1191 m1t1~flDflffUfl1'H',lt'lfl'i'i1JL\'1 tHUD 1J 

2531 iim'Iff-3D6fl1~fJ~ 37,186 ~1'U1J1l1 illrvi1Ji\JtJ 2540 l~U 75,990 ft1\JtJ1\'1 lrtvil2541 iill~fhff~i1~.. .. 
82,000 al'U'I.J1V1 vi6iJ 2542 ij'Jafl11i411~UL~'J90,659 a11J1J1'V1 ~~~~fl1"iJfitl'IJ1I1flfl1110 %.. .. 
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.... " d
•	 1lil1:ltul~l'\.H)'UL~V·HtJ~ 

•	 VVfl~l'ULl'n'~-1fftJfllttJ~hnh::LVlt1 

•	 ml1v11'lffll'S'\JV-IJ inuri-IJLffi)Jf11'S~m~',r 
v 

• fln'~YiUfl~lU'\Jltl'l11vi'.1 rrlh~flV'Uf) l11V~~1l\Ji vN'~e~hnI1::1l1ff 11ltJ~,,,..	 .. 
•	 Ll~U\~lJ/hJ,jih/Ufl~~lgVf) 

•	 hnjtul1~fH,htJ~t.l 

if'Y'l11Uf1::~t1 i:1''i1fll'lnt fll':i ~f11~ 

1. fll1 Ll'l1~,ytJ'1'U91t'll~fl1V h.l1.h::LVlfl' 

•	 "~ltJ'Slm
 

~. ~ltJfJtltfll'W / fl111Jlh::w~ /tJije
 

" ...•	 1l1tJfl1HlVnLt'lVUU'U'U 

•	 $ll'Ufl1'HH)nL11J1JHn~ntlLen
 
, ,,- ..l ,... .,: ?t ~
 

•	 fll1 'l1Ll'Ul'lfClLlt'l::fl111J'n'::~r;1flUfl1191~91e'Jj'V'\JltlL'UU\"IU 

2. Utyl11fll·.iU,j~'\iul'U~m~yhnh~LVlff 

•	 $llUfJtufllW / ml1J,j'j::ti1~ /tWv 

•	 "~ltl'S11l1 

•	 ~l'Ufl1'HHJnLL'U'lJHft91nruen 

•	 ~lUf11H,em~tJUU1J'IJ 
2 , <!l

, 
<6 4!l

, 
d ... 

•	 'fI1UfJ11'JJU1L'lft.l{)f) Ut'l::'lfflL~HJ"'\lfl-IJ f)\) fl11 

•	 ~It.tf'l111111~L~1 '1 tJfll'i'CY~)Jf)tJ
 
J! '1 I:o,-l ?t"


•	 'fl1tJfl'.111Jt1::1l1fl Ufll191~91vqse'IJltJ l1J'UYlU 

, , 
....	 '''' f1l'i 1'V'UJ'4 f1 tntVO-J 't11-3 fl1 'ifl f11 fI 

~,j 5::nv'Ufll51~',n!in l'j\9h-1~ '1OW nT~ l~)J'Jt'lri 11~ )JVll~fll ':i 9ltn91 

iii ..( .1 d ~f4!l
1. LtJUVlfJtlLfll'W / fl111Ju1::tll91 / HllV 

tI QI 0' Q (&I f'd a p A 
2. LtJ tJ LVm'l fl1:ltu'\JfJ~yHl91flW er1VlVll'fl1Vll V 

3. '1i'n l'Hlfl flLl1J 'IJ ~ LiJULflmtf11:l nr 
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4. f)1'.ai~t~VO'lhJ-1'Y1l~n1'.i i~ ~1'1111 1V~fI't)f1f1~8~ f11J\lofl1t'ihmJ1V 

5, f11~1,r14 r4n9lntu<t1~~'1JYilt'l1V~.:jtll~n1'tllJ 
"'1" .Q " et'd.o l' .<196. '1.15::1u':lf14 ':lflHJtJ'IJ fN r4i'1VintuCflY1'Y11'i'I1V1Jt"l 

.d,.,:11 <4.d.:a CI 
'lJ1V'Yll1U1'jl14 115t"l'Ylr-ltll1l'IJ1U L14~114 

t1ff~~ihJfl1~i~ 1f1v'I1t.hlm149i,~., 

'\J1tJ11n~nfl'1~5 1111~~nI11'l.h:;~1 
II • 

ff114111tY c]ft1111V~'11111tJl14 
II " 

1h::1'Y1ff n~~ehJ'lJ1{/l.lnol1,r1 
v .. ':.4 • '1:1161' ~ 
1114 'l11t:lC}itJ1"t'lt:l'IJltJfI'~ l'l1nm 114 

fl1'l.n rJl.liin i 141.l,::1'YlflV nYi/'IJl (J 

• 'I "Ji.l I
fI'~ 1l1t;t'l1V1Ht:lt:ln 

I
 V1i:11V1vlH1h::&llA
 I 

II' ... .,• gI,l 
1Jt'I'114 Ml14 'IJ 1tJ'lJtHfl11tH0001VltlVl'H (~CJfD 

AQI ., .. tJ
\Il14ltl~ 1149iH'lh~1'YIff u'rl:l'YImU'YI14 11'it)lJ1Vl11419iHl.l'S::1'YIfI'J.n~A9imt:l~lVlrJ 

4: " ... 1 .. ~ (Trading Company 'I11t:lV1H mtl~1J1:;ntlUn'ilm1V191l 

.cl"
I ., ~.: I .1
 

Y1DnU~C}itlYll.:j1Jn:tY1ffm~)
 Broker) 'Yl1Jt.:Ji14l.1'::l'Y1ffhm 
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~	 cv 'Q.iI1. NttVlilWen'l1V1Qfl1~1J " 

1.1	 vr1JJ'J1VvflLl'IJlJf.lil\>lfitUtt111\>lOfln1Jm:::~l'l:Hn 1{J'W 

•	 'I.h::LflYl'Uu~i,*'I.h~~l'rtmjtl'Ufl~i~ffl'l!fl~lU l'lfU fl~fl~~h~ '1 , fl1'l$'W::'ff'\JV~, t:n~~ 

'U'WVifl, ufhJ, Wfl~l'j ltlU,;''W 

•	 'I.h~1ftYl'Uf)>3\>l fl11~~LL~::'UU-3~1~~fl l'lfU fl1l'i1h::~1H'nr-3, 1fl1J 1"t'J, m::fl11!l'Hfl'IJV-3'\rity 
tI • • 

fI' .ad "" Y ." f'''tl Aq 1U'l::11J1, t:1HJ~u~:;"m::fl1111'\JtJu~~,nl1tJ, ~lflf)UlHH,{)'YlU, y.jfl, 111, 1I111tJfl, fll'jfl 

I tl.., ," ",f' tl~"
V11~ ~ ~'lJfl~ 'j::fl1JflmLVI-3l1Um~fl1JlffUn::mV1Jl llJUflU 

0.- Q • 4 • 4.cl Q 41" 
1.2	 ViWlU l1V1flUfl U?l::\>lflUfl~ "1fl'CllVUfl::~'IJU m::flll1 l'lfU fll"H'\JtlUl'YItlU1Jl\>lfl, fll71JflOe1J, 

A 'tic. "oll:l ..,. t ~d 0: ~u. 0 

fll~VillVi91"\>lffmtJ, fll1V11flltl11UflVU (marbling), 11ifll'.i'YIlftlVUl (watermark) 11if11 

4 «.'1 JfV"~' ...Astencil	 1m:: fil'V'l~fltl::117fllY1f1Uflfln'Clfl1~ (collage) uafl~lflUtNhftl'.i::lv'lfu U~lUf1fltl:: 

filVi11flli1lJ,;'U 

2, ~~\'liltUerll~tJ~~n\l~mn't1n1'nJ m7Ulm~flll1'C111i1lJiVlq~1Jl..iflrift\>lff\Jfll~\>l'C1111m'j1JU'Cl~ 
, JI'" '" ~.l ~ I ~ Sltl '" .. '" ..

9111Jfl1111WJ1I1VUJ'UU11tJtl ., l"ll'tJ f,!\>l'C11'Hm11Jfltlfl'1I 1::1l1l!, ~Ylffl'HmnJ1J'j'j'flWCV1, ~flffl11 

m11Jfll'jW1JW li1lJ,;'lJ 

'" v ".d _I " t· t '1 «t"'v OJ 1.1 -/, '1"3. Ni:I\'lilWen&Vitli1VJ'U'.i~U~flli1'Vtl::~t1Ulmfl U'i:llInnUtnUJ'-Jl 1::~n\'l1'lftJ fll'.i 'lfm::vl11,Jff1 

til .. q" "'... ~ 'JI J! q Y. I ~ ... tl .. 'JI I.A 1 ,y. ..:
'tJfll'HlVi'YItJ (&'lf911JlflVfl, lUUr-l1tlVlI un::: &'1l'HalmV~lIfl~ mWl'U1tJ1JtjJ11'lftl 1fl), fll'j '1lm::fll1Jt'l'l'Y1
 

"
 
'tYl111HlilfJ~ntJ 1li~~ 111Utiwiill1111~ 1tlU,;'U 

\11flfll'Hhn~~ltJ1~tl'Ua-3 11~tii llf1::flW::(2544) w1ril~riftVl1'Vvflv~nyitJClfu1J'YI'Illflf111lJf1u 

~1U 'Yiq9lm'i 11 'U n ~ ~'IJ11ftmil i l1'1~ t'l'11l11 tl~::: HnVl ff'W fll i.~Vl 'i ~ Vl11Jfl1111 $iV~fl1 '.ii1~ 111i'11Y1m~ fJl1J1fl1 

lriUYI ftlVl '11 q/1l11-3 11rl~ '\J tN F-liiVl ntutt1'11VlCl fl1'i1l u~nl~u VlnlVl~nfll·m~~tU\.JfJ ~ flU fJl1l1fl1llff1~111 

tl

ri~Vlnwi~iilnflnflll or vi11JflnHHftlflftwi'Hfl1nl1?11rJ~m,rlnflf)'\Jl1'tl~\>lfllfl 1\.J'\JW:;l~ tJ1til.l~~'Il1U 
«S d.... ... .. ~ *l JI _~ i '''' I 11 d 'JI.J , '"" 
flflflU'tY1-3'H1fl1'1I11VlMl1-3 'lJe~ rinYlflWtrlll'iflt'l111J '~l11J'.itJ1J umm'IJ-3'Uu eu,~, 'IflVl'1Jijt1-3t:lflnn-3~lV 

1,.., tYun::mi1l1'tY'11 n~111'lftJ nU-3ihl111JiutJtJ1~lJ1n1Jfl1111'}fa1J'Ua~ ~1J i1f1fl 111'Ul'.u1flWen1l191'i!lU~ 
tI	 II 

tld1JU~'WJ1U'UtHfJ tufllYHLfl::fll1 etlflU1J1Jtl::1'I'1Ufll7::tl1:aiju neu fl1'.i~fliYU'~ cUtl 
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\ll fl tn1't1VllHltJflt11VI iJ fl ft11uti ~~1't1fltll1i g6l2J~tn
 

rH\'\JtJ~nnff1n~'Yt1J11H~~ft\Ucn~nutn 1~1Jff1111'Hll!1 1llrl~~Hml'U~~~1Jm"if{,1~uri
 

1. ii'g)'nnfJft1 : itt~tL'U1fl1111fi~'UtJ~'\u '~ll'f\:;~{)n '1fl~~1Jlfl namHU:a~'Umfl"'fl1:Jci' n~~ 

1~'Um Yl1~017\i n~1J,j'~ 'H~'U1i ~ ~11']$191 '1J'lft)1Jfll~~~ '\J tJlI~hvm~ 'm~fl11~fl ~{Jfl1~' ::1~fi{J m:: ~m:J~ 

r1'tl~i ri~ll1 ~Ufll:il~tJ'U ti 1tJ1tJYl' tl17ilm11J11'U1YltJll1111::Ut'l~L7(J1I1111J1::ff111rlIfl1'L~tJ\J Ull~ti1V1V'Vl 'i 
..d 6C:lI tI tI .oCl, i -QI" 1 't JI 0 .. &t " A 6 ., ~-.'d" .-I
Vl..,.nJ'Ylm~fHl1J'Vl11~tl'flL1J1'111J1::t'I'11nU~1'U11'flflfl'I~1J ff1\JUlJU '\1fl1\J~n~fl1'-CT~Vm LllnH.1W ~{J'U\J 

fl17~::~Vu'1J'U''U'i::1J1n. 

.. ... 
ill'l't't11 lIf11{J1fJ'Vi'2 (Cards) 

2. tT~~1J'Urifl : ";·lil1'~'\I'Ulvmfl1nlHntll~t) 1{Jfl1n~1~~ lLtI::'lJt'lllU1J1JLitJll~ ~ltJ~ 1~9i't)~l1m1~~ 

111m L~frn ~ ::1ihJ..'lltJ~,J ~::Ul ¥1Utl ::fl-1l1tJill fll'i i oN~l\JLL'f\::m:; ~1'1:l fn'i 'l::ill1U'l~L~(JlJ1l1lJl::nlJ011 L~ v'U 

fll'i L~lJ$hVL~vmJnt'l'lnd~ltJ~ ~ ~\hn\Ji ~ 1V1tlL~'I'll~mi l.u'lLci1Jl-Lft~m::V1111~1 oNL~ VtJtl1711U1L~ vtJutl:i1 

wmJ'Ii 'U 1111-1 r1'~ 11tl'lJ {J 

. 
<:l ... ~ 

m'V'l'YI 2 a~~'lJ'U'YIfl (Notebooks/Journals) 
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rA. !'!lI,V 'III"
fl1fi'Yl j Q-1'Yll~lnn'.l~V1nltT1Ul'lJ Ufl0fl1U1H'lJUfl1~~l1tJ (press Leaf I Flower Paper Bags) 

A• , 

.tl1fi'Yl4 na0~'l11 (Tea Boxes) 
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_I 

, f	 , ... 

iX1'\.u.la~.tlwcnt)'U;b't1~f)\lf)filU~~-3f1111.lfl~I'l1'UnmlJl'UJ~1t.l111.l'A~.:JU 
'J/ .......d I ,,,,,1,,, #t 'J/ 'J/ ~ 'J/'" I
 

1. ~6n lhnh::~'l:JimllffUhLl91fl112JUt.l1J'WV-1l'1.JUN1'l'I1J, N1Ufl::~Vf1 L1H1HV~ 

2. tYTU m V1J1tJi,jih)~ i 'S U91n~l~~ln~~fl~t 'WvH'l191 ff"rYt'!tJL2J501 L1~1 

Hfi~nU1~~'W '1 ffl1JTH1'Yf'Ullf lJ '~9111J!1'Wi1 '1 'S12J,f-1L~'Wf>.Iii91nwcn~i1iu91fl(l}l-1 ~1f1~ij6dll~,) '1.1i~H)fl 

~tlllW'll tl-1' 'Y1 v, \hJijfl m911'Yf'S1::~1~'W'lla-1\1n, fJWfl1"'~lU"Cl:;N91'll'Wlfi 
... d 'J/ I ~... ..l!'it 'J/ I 2 .1"" ",'"

;)ltlml1Jfl~L"rTU'llV~ ~'511J ff'W'YIU1'1f11a L2J'S01YlL'1.JU ~flfll U"ClZ'Vf a I'll 'II1UlJ fln ff11111 t'l"rYlfltlllW:::lnwen . 
2J 1911!1'WYi\)tlfllt onU O1'il9lflff'Wt ~~~U

~ 

til'_f	 OJ _ I ' SI .4 Q; ~.Q Jet1. 011u1:::fI'IJu':f:::mVlflUSll-1 \!flfll'lf'W'lfV1J0116VnLLl.J1.Nl'W"rY91t'ltl'S'S1J U "'flllW::ffl1J1J91llfl:::2J 

fl111Jilfllllu' 'WL;.:J1.J1fl~tlrln91nwcn~ijfll191flU~.:Jlll.J'l.Jli'S'ilJ911~lV '1 fll1\PlflLl~~lJlfl '1 ';liM'ij 

d 'I'" .1 111 I ... '" .. t
AJl1J l"rYU l 'Wl'lf-3"''U1Jlfl'llU 11J'lfVl.JN1Wlflwen'W'W 

2. if 'lfa1Jff~lrJ'W1i'J'J1J'lf191 ;)1~ '1 ilifffllffLf1ui1.l 
l 

91 c::. 01 cI~-s ,1 ~ .. I It4 1 -- ~ .,'.d..ceQ;

3. flWfIlYi \PlfJ03fll1N'MI flW en'Yl1JfJ Wm'Vf1J 1fl'\J'W1Jfl,)l2JlJ 'i :;W91 Ufll1 Nfl 91 'lfV'Uf>.In91flWen'Yl1J 

5fl1:1W:::f1.:JYlU 

"I "..... ... i ".1 1..... ......... Jt s ... !'it

4. 01~ L'I11t'f~ti1'nJ'ti'1V1 flU 'IflJ'i:: tJ'lfU91flYl1'VftJlfl1li'51lJ'lf191 un:::11ifll'5t1VlJrI'Ji'S11J'lf1911'1.J'lJ 

~~U'lfV'I.J 'll f)~ flU m1J~ t1U 017',*1ff~~'1i''lf1i'i 11J'lf191~ flt11 \):::'If61.JU'V V"'.:J 

"I V_I 'i" 511'" ... .....1'1 ".1 1 ~"... .1 1 .. l" ...5. fll'h'l1u':f:; H'J'I1U fl1'S\):::llJUN"ClflflwtVll'l L'lflJ1::: tJ'If'U LflU-3 lJ1:: tI'If'U011 'If-31'U'IltNN"Cl91 

~ ~4: tSol 

flwen ~:::llU ll1Uflll1n n11fl111Jt'l'1tJ~11J 

!'I u J 4Illt. .., ~ stA ... _ ... ",J ~ w., ~ 
6.	 fl11"'luUlBnafl'llf:U fll·H)6flUl.J1JN"Cl~nWenL"rY1J",OllW::'ll6-3Nfl91flWenVll1JUmfl"ClflllW 1Jfl111J 

..... "'511'" A , ..........1 
Ufl n 911-3 1Jfl "J l1J fflflt1}llJ 'U'Vi Lf'lll1'Vtfl1J6 -3'H191f1191 UtJ1 191 IN'''~fl Wenl'l 'H"Cl1fl 'H nll.! 

7. fI 11",1'tnnta",n1,ri'9UU'li11,.. NU91 tlWtt1l191t'l fl'i12Jfl1'S tlVflfl ~6-3 n1.J1~'U li'11J'IltH'tfl1 

.-,'	 44411 d?t Q; ,cl~"(aI 'JJ.a,
tl12J 'i fl1111fill ~ n'llW:::Vl111'\.1 ~ ')1lYi 'lJl'l rl8M')~'U1i112J'\l tFI11 'S::: lY1ffrj N"Cl 91 

8. fl1':f1cHf111"'3 \1 nfll'1f61.JtYufll~'Vf 1flL~1 ffllJl';j'tli'11t.'1.:J1.J1-38(h-3L~tJ1nll'jWJ'U li'S 12J\)ln~1tY'U 

/{1'~ 
~ !"1 411 .J:.s:l ~ c::. • 4'" t., .., ~ 

'I1fl1LlJU lJ "~B"rYU-3 'Y1 \1 fitI1'Vf" 1'IW1U91 f>.I'" "lflf1111~ltI 'Vi 'U111:::fil.J nm'Ua~m t1 tJ1~'Y1 ..	 ,.,'" 
'Yl91fffJ1.Jf)~j11J't~1J'.hufl"'H Lm::~ n/llV'W ~il,,:: ~ltJ1VilJ {(ltY'U ~iTU1J\l n1",.,iflt'l'a91fl~fJ~ti'l.J 

.. .1 ... "..l, 'Jl" 'J/
lfltll ~ll 111 '5! 1l.1 9111J UlJ91l11'1la'Ylfl~11111Un1'\l1-1~'U 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



139 

1 ,	 • ., 

'ih"milVl.flwot1au nl'J1i'it"lgflf(11n:rVl-3fldl1Jfl~U11Untn1Jl'Hla11.l~11J'~vl.l,lU 
Iti " rid. 'I. .. ~~ ?I "i J! VI SI t.Q	 iq

1.	 ?Inn !1JU'I~~l:I!n'Ulff'UL~1LVlfl1111'UU1JtW-1l1J'U~1 '111J, Fill1{l::~'f)n L1H)HV~ 

2.	 ff1'Uf)'I'tl'lJ ~ui1iijm; i 'iLL~mh~ ~l1n~ijo~t 'U~ftl~ff'l1 i'j tll1limua'1 
,	 • lI' , , 

Hii~nt1L'Yi'o'U '1 ffl111'Hl'WUllf'U '~1l11Jfl'Un1 ~ 'j11Jl1-11tl'Urla~tit1Lcn.yji1Jll~fl~h~~ lflnijnQLLa'1 '1Jiimfl 

ftf1iJ ru'\lfHivw, i.!iij~ ftl~lYnl::~l;j'U'\IfJ~\lfll tJt1Lm't'l~lllft::r:i~'\I'Ul?1 

~ 1flfl111.1 ii?11lf 'U '\IfJ-1 ~~ 111ff'U'VI'U1~11fJl1J7m~1;j'U ~fl;{, I1tlzl'itlfll'Ulvtlnfl ffl11n [l'l11ftfl'l:ltuzmtucn 
.	 " 

1J191'Ii1'Ul1\'ln~1 t ~t 'Um'I~~ff'U t ~ti-1il 

.
_I _I ' 11 ""	 .., "'... .......
OJ1. m·.hJ1:::~'UlJ1:::YI1V1f)UVl~ \Iflm'l1U'lf{Jum'HltlnLlU1N1'U'I1910m'i1l l'Utlfll:ltU:::ff11J1I9111ft:;1J 

f11111ii~lM'U' 'Ul'lf~'lJ1fl9ifJrlaVifitucn~ijm'j91ml9i~l1lJU'fi'j'j1J"1 ~lV S'] m191flll~~1J1n '1 ih'M'ij 

d	 ,... J \1' .......:,

fI1111l11'U 'Ul'll'~ftU1Jlfl'U'U 111'l16lJHftllflmcn'U'U 

2.	 if 'll'fJ'lJi1~ltl'U1i'j11J'lfl~ \11~ '1 i.1iff911fflnultl, 
" .. ... ....l... ,J ... tl..... q ... ... ....l ..

3.	 fJW1I1'fi 9ltJ~m'IHft91fltUcn'Yl1JfJtUfl1't'l1J1fl'U'UlIfI1111 1ztu911'Um1r1'MI 'll'fJUHftVlfltucnYl1.l 

ftmltu:::fI~'VI'U 

'" VOJ "" ,Y.. I 1..... ... ­ ~.. ... ?I4.	 fi11l111tlY,Jti111.J111V1 flU 'JJIJ'iZ tJ'lf'U\11fl'Yl'j't'lUlfl11i'i111'1119l UnZ1li01'Itl611ff1in1J'I11~l1JU 

..l':'	 ... Go' 'I Y.... ..l '" ''I I ... 11 " 
'Yl'l1'U 'I1t:lU'U6~ fI'U 6mm'U O1'i 1'JJ1ff~Y1 111 1'l11i'i'I1.I'lf19\ \IO'I'I1\l:::'lftllJ'U 'f) tift ~ 

5,	 fi111,rU1::1£11111 fl1'5 \l:::ltl'U Nii9\titucn~'~th::: itJ'l1'U1~\1;~ 1hzlv'lfu01'i'olf~l'U'UtHrln~ 
a"	 e' QI •dr 
mucn\l:::lI14l'11'Ufl111flfl11f1111.1ff1tJ~111 

!fl u J ".., ~ tI,cf; 4J ... 4J' d'.d. ~ ..., .d

6.	 f111lJllJlU0fl1:lflllW fl1'I'f)f)flU1JUF4119\flWtrl1'l111ftfl'l:lW::\lf)~F4n~flWcrtfll'U'Ult:lflftfl'l:ltulIfl111J 

,.. 0 ., .?I....4. ,. "" ., ....l
 
1191 fl~l~ 1Ifl1111ffl fltyl'U'U'YUffl:ll'Yi'f)1JfJ~11191nl?1 'UU'i'iA1Nll9lflWi:)1'V1'11 ftl fl'l111 ltJ
 

7.	 f1111.Jl11lJ 1:: ~lJnHl1lU'UJ11" F4a9\flw'li'..r9\(J n 'j'i1lfl11 fffJA fla'f)~ fiU11f1J'U li'5 'I1l'Uf)~'l111 
.. ... .... ., .J ~... ..l~ .. ... I" ... 

ij 11.1 '5 fl 1'11 '5 f)11ft fl14m::: 'VI l1J149I1l111 'W'VI"C1 (l[l{l19Jl 'U1i '511J'\I 'f)~ 1j '5::1YlffeNll VI 

8.	 m,1,rf111JJf ~flfll'lf'tl1Jff'Wfll~'Yi1m'Ulffl1J1'5[lil~(l~1J1{jmh~lrltJ1thI11f1J'U1i'i"l1J~lni1ff'\.J 

fll1A' 

'51f111rJ'WiI'il~tJ'I1i1~~~f11{1~\l1'5tulU~Nft~lflfl1'51~tJ 'YiU11':iZ~U'Ilf11'\1tHi1f)dl~~ 
" Go' AI 11" .... ..l I ~ P:;} J! t , ~ y Go'

111ltl't"llJ tl~ 14 1 ::~lJ IJ 1'U flm.:Jun::~ flt11tJU ~11\1::\11V1'Yi1J tntl 'Ul'J114'U \If) \1'11 '5nt'rij~f1ntHflU 

lfltucn1I1V1 'I jl14 Ii'I111utJ 19'1111.,jn~mh11J1L1a'1.,jl~ ~'U 
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tY1tlUaztUtlltTUBIIUZ 
, ~ 

fl'Cl ~V1tlU nT'Hift91 1l'Cl ::m~91'fll~ F4ft91ti'Wcv1 m::Ylllln'12J1LWt'l H;d~luu u1'Y1H'Um~U~-3';Un-3 

Vl ellVl'Utl~ZLVIfl'U'Cl~~ Htl~::L'Ylf1' 

1! • "' tlv ", ",.." I .... ~ ""i "4 ~ ... " ...1. m1i:l'''nUJWtlllfiflU~U·H.nf1 i1'~1-3tl111JU91MIH 'lJt'l41N'fI91fltu'Yl l11J'Clfllltu~YfLtlll lUUl'll'~ 

ff'CltlMVlUfl112J ~mhfi11J'S1Ult1 (ff'fJ~ iff'lJ1911~ulll) L~6~'S11~Ut1'l~~L;jUW'Jf~6-3gU~f1~"'1U 1"uih1l1 
... ".<!l..,'" ~ ..~ ~.P 1 't" 1 1 '" ~ p·rftYlm::v-m:lVl1t11Jt'l iU'Clnllm::l'Jf-3{l'\f~'n1J1~lJ1i1'I1J U'Cl::i1'~LnYlnmJ 9ltl 'lflVlfl U ~Uff:t:ll" U'Cl::l'1JlJ 

iJVl1nl.l~ ~Ll1Yll{mJ Lnuliu 

't J/do ... tl cv ~ Y ,- I~ '" ... ~ ..2. f'lW.t11YfUa::m166flU1JU fl11 l11Jm~F4ffllp.jn'lUfl''CI 11UUTi1UI L'Y!V L'\Il 11 LU9l1~"VlflWtyI 

" ...!J ., " ... ~ 'j!'« • i" "f Q'
n'1Hfl1111l1mn"''Cllt1'lJ'fJ~ff'Jfl1UYI l1n'eflll'YI'm Len~nllfU LVitI -J l'rltJ'b'1t1 ,.,011 llJllltul u~:a'rOJ~'Clfl1 

II II •• 

'U~1~nYlntucv1t!u L'VilYidl11'J"r'lU11'lfl1~1~'lI'1~'lI'el.lUl.Illl;U1J~1t1VhnlJ1inll'll'1~f111nfl111l~LSJH'r!1~ 

ff'j 'j Ul.Il.I'lJt'l~yj1Le~ 1ti'Cl'fJfllt; mlLll.lU L"r'l'n::nlL~tJ9I~ lf1L~tJ1n'U'i1:a;, '11'ih'Ul~01,~e~6-3~1fl1~1 U~:: hi 
l 

f11~vlVl~lf11n\J ltJ~ 1't'f11 :a~ lJ O1nl1 'Cllt1Vl~lYl'\le~NnVlnmt;1' 
, t )I II 

~ 1n411'U1~U~Hn91"r'll.l·:h~ -3 Yi~~e i .flnULntu'li'1J1Yl1JllJ''Un11~Vl ~U' ~~tlfi(J f1ntl'i::~l.It1-S::~l1 
• ... , v" .... ,_ A v_I t J !'I " J " J 

f1flLlfl~ 11' '1W.flll1 011 ~1Q'~1i-S1U"'1V1 mnn 1J&~lJ'i:: tI'lt'U Al1UllJUltlftaft1:ltll 1911'U1i'l'iUnl1nma:ru 
~ ~ 

0l-s1""f1111li n1fltlm1"r'l11~::011(Jf)nl1u'I.J'~cNlfltut;1'1J1911J1\J11~l1tJ91mh410 ~::vhi,r~nllwl1tllllim 
.. "" ... ,..," .1
t1U91'il1t111f11t1'UfI1 ~1I1n'\lU 

,," At ll,/ , ,,4 ~ tl 01 A .., ~~ 
3. 'i)V1Q'~1-3V1'i1Nafl.nwon (Brand) 11641fllltHl"r'l(Jl'1J'Um1 l::f1UfJtum.... '\Ie-3Nt\91tltuCVIUU C'J 

v ... do ~ ~ ... '" Ii 4 .«4. V11Unl-SNi:l1ll f11'.ilJ01'.if11'I.Jt]1Jt]WfI1"r'l LU'lJU9ItJU011fo1'Cl91 "'1l12J1::ffll91~f)~'JU011u61JtlWe 

i " ; ...... 'I J/Aitl .:l .. 11 .,1~1 <!l 0

Mff1J1Ltlll'fJ 11'C1::fI1'.i1J'jm1f11'.iN~911l111 1::'lViTifl1"r'l n'1HllH~lU'VIlIPl1Je 11~::'lf1U1ty
 

v ... v... <!i , .' ... 'I SI ~ J/

5. ~NaVl'i)::(J\tl~f1V1V11lltllllllf1a6U 'ttl'IJtl~f1Qlfl6gLQ'2Jf) U~ZfoIn911 "'Y1Htll.lfl1111Vle~m1'IJ(J~ 

I -'l .P~'" .. ... ... ~ ....l. "" i~l' tl
flQlJl1J111lJ 1t1 \l1LlJU1::fI'I.J!lU::~ H"UtllJ~~foI~91fltu'Yl'YIn'41f)efl~::9If)41lUUt]tufl1l'f l11t11l1Vl1J1U1 Lll.l 

Ai ~I.<!l A' ... tl ... I ~ J/" tJ 1" cv... .P ...
1.If'l HlIf)l'le41t'l::ltJtJfI 1::WYl t'l'1U9I~1f11:;~1.If1~HYle41lUU~ 111.111 1191Hfl1J1n'UtllJ ll~::n'f)flflt1f)~nl.l 

"'.. tl 0'" • Clrl SI tl ..,.1 lilt II " , t.c.t., J 2 «<'

'll'11"l ~:;~11U ~1'UrrUfl1 1::lfl'YI'IJt'l~'lJ1ty'IJe~'t1~::t1n 1"lf)~LtJU'll'1~LVlf'l'mt11"l1~ C'J n'tYU'YIVl'Cl1tlfl{)~m'.i f1~ 

'"" '!S....... • tl 't" ,.. 11 "1' .llI
UU011nnlll1~U9I~lVlYll~ 'j::LVltl l1V1111.1'IJf)1J'Cl '\1111:'1'11 ~J1'Um11"l~ltl LL'CI::f111lJ9Ie~fI1'.i'\le-3\\nl'l1 M 

~ 0 ~.,1~ I A' tl d.11 ' A 't"~ ..,L'1JUfl1111'i11L1J\JVl1!f11 'i'll'1t1Ll1'Clf) U 1::LllU 'U ~m"r'l1::n~lILf)ll9l'jfl'j L"r'lt'l 'lI'L'1JUl1'IJ1'Y11~1J1tl1:::~nVl U 

fI1m;91~nVlntutt1'fl'fJ 1tl 
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tl~)J1f91"r ll"m;l~. llU1'Y1Hm'1d~lrri1Jllft::'W~UTaU~111Aflmnll~~m.,ri~een.~lUm"fln\:ll 

,j'(J),!ftl1rlflm':i1J.fl71Jri~lrr11J~9'lrr1l1m"1JI'llln website www.smethaLnet. 

11101 liU::11'l'iff6 1l1l::f1W::: :2546. 1119'1'1j1Un'.i::~n'l'Jff1l1a::: r-liifltitu"l1.mnrr11t1':::0e1m1'.i~1J1J'U1 

N~fm1~flmn'I'1JU1,:a.n.Jfl1'YliiYll~elln::m:::fl1lJ'II10tltlff1~'1inei1qjl11a~ll1f1t\'tnJl~tl 
d .I1"l'

~9'lrr1l1m'1J"'U1fllnfl 8 1Jfl71fl1J 2546 tu 'I~U1m11J1m'H'fIlJ'Y1 fll~1'Y1Vi1Jl11'Um 

tJ1lJ1'11 1i1::1ii'.lf ua:::flW::::2546.m19ln1f1fl'J::fl11lff111n:::r-H\~iltuen.lf)nff11tl,:::nf.l1Jm·H'Y1J1JU1Ham'I 
qQl., ~ .4 .. I .J.'4 I I i1 ~ .Ay
1'ilUm,'l'iI'1JU11::1J'l.Jm1NflrlLVtl llft::n'1::f11'l'Jil1n1Jtlff1Yl l1Jne qjl11ff~U1flntl1Jlffe 

Q9'lff1l1fl'1'i1J'lJinfllgo 8 1Jfl71fl1J 2546 tu h~U'nJ'i11J1mfLl:u~ n1~1'Y1Vi1Jl11lJm. 

Q9lff1l1m11Jff11.1ilflihH910fl111J1'Y1f1~9'ln1fl tl11J;m.11'H'I,'m'1lJ rl~1f'(1lJ~91tr1l1m11J. 

m:::'tl'I1~Q91tr1l1m'1J.1fif)u fft]nimtllJ - iiQU1tllJ 2544,'II1fl website www.smethai.net 
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Uatniifl11uLhfl'tyvlElfl11,ho'i::m'}Jf)UH'1 
" ., ., 

liit:l.:l~lfl lfftJlo'U6:J-n'll'i'j 2 'lfUill flfl rKtJ'rJ'ffUlln~ltl'u'rJtI11 m::Y"I11lnfhA'1v;j{J'fbtJt'HtY~::th ,_I'~ '" ~ '" "':: J!,.J ,Yo ~ "'1 4 _ IV'" I • 
u 'If lWl1tJ'tfIPlOm:nJI1JtJmm ill.:JtJtJ LnU v'ml:: 'lI~::l1J\.lltl'\.lltJtI11 )JfJtlJt'11J1JlPll~ffl::9'11 fUl flflUli1J 

111 ijU1 lrl6'V'l~fl'Ul1U1l1 n::iifl111J'U111rl u1iu 1.:l11m::t'111J110~61Jff~~,~~ ~lflflWff1J~Im'hif~.:lnl'H'il fl 

.k '" 1l , .J ...... a.... oS ,~ ., 
ff1t]f~1JmtJ Vtl111fHW 7.3 lJftnl1J1Pl1 1'H1J1::Yl~::Ul1Jlp.mi'lm::Y"I11l1V1{) 'If llJ.:l 1tJ1191 t1 fln1J 

uem::ff1 , ff1(fllfll11Ue} • 111JEJiJ , 111J~, ci1ff1(Uf\7ff1'I1f\' I Utl~1tJ(fllfl'l9\') ii~t)ffl,rty Paper 

... .... ... " .. .. ....
mulberry 'lffl1YltJ1f'11ff9'l1 Broussoneba papyriferra Vent. tl~ tJ1~f1 moraceae (1.:lf1'U~U) 1J~1tntJ 

~ 'l"'" " • " I ....1....... ... ...
Chromosome 2n=26 • 3n=39 LlJU ltJVtJ91tJ'IltJ1f1flfll·H'I1\PlUfltl1J lutlflfltrL'\l(J1 111.:1 Lm l1'ImmJL'HtJ{)U~ 

111nfJ1J '·lJ1;jtJ''lJL~tJ1iiJ.:l 'Una1J 'ltumn i1tJ'1J1fl'~fl1l1tJlf1'~ '1Jii'lllJUflfHl1J tltlflii~tln~1~L1ft::~1 
... ,,~ ",.1 r ,_ I ...... ..... 

l)JV LLUflfllJtltlPl'W f4nllJtJLL1J1J multiple wit 11fllJ'I:::1Jm1MIUUHm:::~1t.1u911').Jfl1illtJ lLn::~::tJfl11Ln'f1 

~tJ'111hJ1m1m1Vn11 '11n 

"'. '" 
'l'W'IlW::iji'jfflV~'Wi1Jflff1in$;nfl1'IfiflLn{)nL1111 5 ff1U~uf tifl fflt1'l1'tJliiv ih1111J Il1j~S1J ff1tJ 

~.:l L1n::ff1v~u(~~tJ 'YfU110l11~1fYl;j1Jifl1La::NaHft;]'Iltl.:Jtltln11L~tI::fflV~tJ{r:itJ1Llh'tJ~111~tJ~~ 
.k "" JI a'" IV .. ..l.'1 ... ... i i " ... 1 ~l '1 -::tl.t1Jtin ClI.:l1Jffml'Hl1¥H'r:J)JYlU~fllPl1.:JnlJff1Vl'itJ~qI~tJl~~qjl911J 9lLm:: 'HAt1Hft91tl.:J tJul11fl 119'1 tJu't'lff6.:1 

mr1J~1rhu f)a'1t'1'1U~lJ (~~u' H'Atlfli19'1~ff1l/YrtJ(itJ1ijtWIJ{).:I' YlV 'ti'~1 tJl1n1V ~ itJ~ A.:JJtJ tJtH'l'1 
". .
~U1U fl.:J 'IJ f)~' l1U1 ¥l mul'i 1::mh.:JU.:Iff1untJ (111.i"Jl1J~1fl~.:I'H 1vnl1 tJ Ll11J 1tff1Jd1'H1'tJ~fln't).:lVi Un1 ~tJ 

ihuH U::L;~Lf111 LLa~9'l11fl -nt).:J~¥1'W"'11fl11Utlfl"~\l(ff1lJ~-1 rlitr'll''W1'CiU LLt'ltJ1 i~1J fl1~tl~m::tI:: 
1 «> 'l ~4 ..,.:. .1 

txt 12J~~ "Jt'll'1Ul11 l11fltJ fJ'f11Jff'J./'lJ'H1W.:J'lJtl 

d .d .1"".1 "OJ 2'..1",,, d ~ ~ ".'''''' .1"" " fl 11 lfl1J Loa1Lu ~\t:l n u fl fflOlfl~WI tJ Yl2J01qlJ t:HJlmt'lllJ1f1 Lt'l n 0 ~ t Iflu1111UUut'l fJOtJ f) tilLata 't)0 

mo rl1lJ~tJ'IlU1tl'11 qjun::tl1Q1J1flfl11 211 O.:JLUr~::'li'u~1J1t1uilftfln1l1fl1-19ilUftfJfl~'~\l::l1n 1L~~ut'ltiHl 
I ~""'" '" " " l" '" 0JI I 'IV .14.111ft1 f1f).:l LffrH1t11 LtJfll1Vt:l}JLLt'l::f1 tJ'I'1tJOl1 'lfff111J1fl"'1V t'l'1lJ L11 tyfll1 9'lfl LLfttflfJfl1ut'lflfllJ 'Elff1\ltYl1 fffl.:l 

I. ~ f 1 4 • ~ tAl., '"' o1I!C • J d d
'll"H flfl 'lf1:JU1fl W'f1fJtJ L1J1l1VlJ LLf\t'll'1IJYl fft).:J1::'H11.:Jl\PIf)tJOlJV1UtJO~L\PIf)tJflalfl1J "Jj'1.:ltJ\l:::1Jfl1~ Lfl1J 

l1nn-:i1'lf1.:lmO fl11Lntll~V1~t~ill,f~v1'tJ\1~\l1flyfU~tJU1::1J1tu 30 lCl1lJ~1L~f11 L~f)l,riiflflHLiv.:Jih10 ­
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v ~ ~ 9 J-!I 44 del AS .4 d; I ~ ~ , • ~I At

mlYlll~U~fl'Ut.J 1'1111 1'1. tl6otl'tHn'YI1lfJWmYf'YI~fl1111tl1~ 6 l~'Elt.J Will 1 iJ l'Yl1UU tll1l1fl tlmlUfJWfllYf 

. 'UtNl~t.J'tl~~~ltl-1 l'Tl;-11l1fl\il~tl~n'11l::11~flfi-1 i'l1,j 3 - 15 fi-1 ~t.Jv~n1JllilJ1tu'\Jtl.IJJ'l~U ;.lJJUf11'H)::~fl 

ll~-1fi-1' »'l'I1~Vll1(J-1 3 - 8 ~.IJ 1~{J i »'l'I11J1::ff1lvl~fl11l~ltyl~1J 1~ ~t.J\JVn'1n'1111'jm~1Jl~~11l1fl~\J1~1I'~ .. 
tlnaJ1W 5 - 8 iJ W"'-11l1o'l11mtlHii~'il::t'I~tl{j~v.lJtlgfl'l'l1,j
 

fJ1 ':itlf.)fllll~untl an'l~~~ i 'I11h Utl::ft~ 1~Vl~Yi1:; 'lU'lf1.IJq~~Uft111l'j(J~~::tl ~flltlg tJfltY911~~1(J
 . .. 
;jt) ltl~tlfl'il:;'I1q~Uf.)fl~1lJ'li~~llflU1"r u9l111 'li'Elglt.J'Jb.:Jq~NUfl1·H'6fl'il::tl1n li1{).:J1l1fltl~1I1f.Ulhiu
 

001 ... " _14 .... I';' , SI. #1 V .. ~ , : .... t' !'if ... , «t
 
aJrl6fl1JU6tl LUrlan\1~~~ll'\.tUflUllmJ 11 'il1lUt.J~'El.:J'\.t.:J"J1tJ flU1'11'i89111lUlH1tl1 20 U1'Y1ntJU 'il'Hl~ntJn
 

'Elafl M~1tJ lltl::1lifl1'iicrlnm)o 1~tlfJ1mn th.:J'Yhf1nm'Il'J1Jl'W'I1::lg'El~l~1l::iifJwmYf~1 '~m:;f111l~
 . .. 
~hj~ l;jf)Mmtl~ umHJn1l1 flllnUllli11l::iiiim1atlflltl~vflUtJmmn 1l1flltl~8fli ui.:JU
 

- 1lljA 1~lJ'1~t'hUflll'\JfJ-1ijflfli~M~1U1Ju'Utl.:J~b'\.ttJflll9i'lii'l1'l.ij'1~-1ltJnvnlu 'UVUrflfl1l
 

... .I cl" • _ [o!l _ 14 i ~ 'l-'!o!l ""..l - I'" - I'" 1 11 ..
llfl'UumnUtltlllZ11ilnLu'tlVOUtJO'ElfJfI'il1fllutlVn ULUn 'Dlln~-1111UlutltJnU'Elnnnn'il1mutlfJn U mtl-1 

, • cl t.Q i" d I!!IJ44J '~..c!!I.cI t, J!0 
{It)fl 1I'111l91n'YI1l'l1Ul~1I U'Cl:: 'I1f11111~1li'lllt.Jflfln'l111fl 011t'1VmnU\):; 'fIltltlflfliU'YIft::'El1~ U~f16U'lJ1.IJllZ
 

~11110'lu '11d.:J1UtYl111\mwfI '~tl'i::llltU 5 n1afli'llvltJflU f11'St'lt:lmtlnvouV06V0\11flltlnfJo'lUtl1'Il11
 .... .. 
111Jl1m;-1 ~lmltlO l'l.J~vOnfJfI'illflli1tJ 1"rll'i11:: d'1-n.IJ'1U1U'il::ihi 'I1'ltl~fJfI 1UffAltHh
 

- 1,rlfl~tl~a8fJ 'lu1 ~lJltl~tJfltY1 \J::\lfl
ltlntlfln'l 'il::~fltlVfIltl~fJflft'lut.JtJnt:ltlf)\)lmtl~8f1


iltlU~';w'l1~t1f)f)i~'YIHm:u6fl l~urhtIu6m".:J'U~191 7.6 lCJl'tJ~lllA1 Vl1 40 lC]fU~lll~1l~1'111'1J~"flf)f1
 . .. .. 
ltl ~vmyj'El'\l~ihff14l~lt'I~nJUefleil0'tl ~ltJlLlh.:J\lflnii-1'Y1Hm::UVfl'UU1Alrt'U r.htIuunm.IJ 15 

Q 4 <0 (l; 4 C!.t J'l"" 0' .. ", 0 (Lf

lC}fU~l1JA'i tll1 40 lC}fU~lll~1 \Jl\nU 2 m LmtHtltlmtltlUnu 'I1lfl'itJ.:JVUPll1JUCJl'U~Un1fl.:J'UUlfl5 - 6
 

ll'i .:JU'1 ~1111'i(J'tltJfJltl~VfI'~ 30 - 40 nl'Cln~1I~8i1111~i<MtlutlB,j9i-11U 1 - 2 flU 9l'UlJU n11vh-11U 1.26
 
. , ' .., l • JI 

1J l'Y1vl tJol'Cl fl i 11 n1 '5 'l;fltllfJ.:J'Cl vmtl~tlfln'l l)jn'11111(J'il::avfliUl1l~ tJlVtJffl;}V11 ::'I1'h~ ltl~8f1'iu UVf) .. .. 
un::iu'lUtlVfl'ft'l1U~ ~~UU fJtlU'l1YlV.:J~f)1'1tltlfl~1Vii6 lli'ft' 11 ti'.:Jlllfln8fJltln8flUfJfltlflfl'illmtlnDfi'lU 

, .. . 
Ua1 141ltl~lflU~f11 2 - 4 1U lWtJil6,:jnUl:;tl111,r1iiT"llJuli1lJl1J1,j~1111nUU1J1Jl1fl111 l~tJ'l,r{J1n1t'f .. ~ 

01Vl'YI 'ft'ft::fII1fl l11tJtIfl9i'il::,j~,jtllA'fl '1 'ClZ 50 nltlfli'lI
 

ff1JlI:~1~ (Pineapple) ff1Jl!:;1~tl1V (fI1f1fltll-1) 'U\.lU'YI6-1, tnUl1, tl11U,r~ (fI1f1M) 'l.im!Vl, 1J::'U:
 

.,., ... 4 ",.t #1 o!l JI .... ..cl.... _[ ~
 

UA, 1J::UfII (fI1f11'11t.J8) 'J16TYllJ1fl'ltY~'i Ananas comosus (L.) Men-. lUUl'i'l1-nllqn l'iU~'YIUlJlI1J\lmuUm':i
 

,.. "" .... 
tl11J 2 f1"l1l fit:! 

1. nui~l'11furi~ h.:J-11U ihrlV-1 1 ~tJf fitJ~ufi1~P1111V l~u~uf~'IJtlU'U'~~'I1Ul)J l1~tJ~ 
"" d" .... .r "' ...'I1U1111Yltl-1lflflU6tl1J111U1tlmtJiu r-mltl'YIHm-::1J6fl ~1P1Ullt'l::1J,m~tl1 

2. nuiih'l1fuunf)flft~ii 5 nUl} ih;f1llw::UPln~l-1nUUt'l::'il::iiflWmYf~PlHPlll1liuilrlm.J~fl . .. 
'luUl1n.:Jnll1111:ftUl°l'hUu 

-IU If' .. A J.C.et cl" a ~ .,.c\ 

- YiUl1U1-111t'l hJlI'U61Jl1V1J'I1'it)1I'I1Ul1Jlt'lnU8tl Fft'l,1l'YI1-1flfl1l Pl1'4U ltlt'l8fltlH lUe'l111U\)fII ft 

1'I1ne-1'Y1t:l~ ~lUt'lU Hun t111fl6Uli,jU ,j~111fll~tJ-111tJ I~Ull'l1ri-1tl\'lm'l1111::ftU~~fl 
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v • 
., ..~ .........' • 1 ....... • I , jI" i.1


• ViU~1JYl91111tJ llLUfJUUU 'H"\111U1J1Unfl1~ ...,~t'I~fl'~fllJ~n ~lYl1 1J 

- 'WU{1Jln91 9l~lflnVW-o LU1::fl'1 'Ilt'l'U1'Uii...,U11Unn fomij911~mrlt'lLLrl~vlLtJiifJniHhVll un::i'hY1u 

d .d .. 14.1 ...at.4!(" tI .Q .: I..,; d .., ~QJ A 

'Ilt'l-om'l'Uflt'lnfJ~Y1LlJmJn LttfJ1111UflStlU1l1YllU fl'nnlV-oL'UlI YlUllfl'1~::1JfU'lfl'Um1YlU~iJLn91Llfl::ViU~ 

Yl'nflii'Fl t'I-o t~..., 1fl1JlnYlL~U Umi~tI~n~n11J1::fl'mh..., i''UWtt{1JLnli1 ~,:j ...,-iVlYl ~ 1flL~ ULl\1 a~tl\!n~1M1I1:: 

fl'lItl1\1 i''Ul~U{911191 ff'Fl fH LL n:: t:hLfi t'lfl'1 ~,m 1fl'UlIYl ~ L~ ULI..., ri ~ 'tI\! n ~ 1M1J1:fl'1J tl111i''Uy(U{t'I'1 

<s .d '" tI ,,~ 1il.1 • ..... ... cI d. '1.1 P <II <S
m1Ln'ULn01fl'1J ::19Hl::YlmLuU ~lJ¥l111tn~'IltNLl91fl::ViU~ \1tl,Un'ULnU1Lt:l1fH'l ~lJlLrl1~~~::m'U 

l~tn '1 'U1J1H~91m::91nl it1LL~'1 U'FlHtliiu~'U~lL~U~Vnm)U~-om'J L~1JHflHii9lL11t'l'11J1~(l1i'tl'J:: lu'lfu 

" \11nt'hu~l-o 'Ilt'l4fflJlJ::'J~ 'W'vl~ilCOJ 

.. I' JI t 

'1 'UffU'tI::'i 91 fl' 1JJ1'i(l ~:U 11J11'If''~~~ Ll~i 'Uvh~ U 11 flVi 'In'lJ 9lLWnt)fln'Vi~ itJ L'Wf)flfl~ltJ 1tJ~'U 
<II 'I '1 ')I • ..., q ,,~ d A ~ SI ,OJ cl G.I tt! .$ 0

t'l'utl::'i'fl ~1J HUUULnU tlU"l:: ~U~lnYlUYllnUHflHflYl L'tImn 'I1UfJt'l'UtJ::HlYIfI~m11JU'U11J1 
.. • 9J 1il1"'l E • 51" ...,

LlUn 1mWml1mnYlU~:: L'iHUfl'fl;l UU":: 87,87 U"::fl1VJ\J fl''fl~f)Un:: 12.13 l1Jt'lU1J\I9111Jf1111JU11 

,\/v,:jiuvfJmrJu 3 ff1U1Vh COJ nu \1::'~ff1U1fllJlu!mJfl:: 24.12 mn~iUrf)tJfl:: 31.35 Uflt 

tJfl1(J'tU~mJnt 32.38 

... ... .d I "'I "", I ..,; d.d ... • I III iY. 1 .. P I d. ~ 
9l::Ln O~l1 ~ fJ ~ O'Fl f) ~111 U f) ml fl'U u:: 'j fl LlItllOUlnU1 r-ln fl'Uu:: 'i fl ~ tJ 'DtJ'i:: V'lfU Url1fl'1\J'Fll1J U 

9l::1nU~11i fJ ~ nfl'l1J Tal \l::;U1111H~911ff'UlU~ln';j::~n');/i~ 

.""'] d''': '1" ,"'; 1 p .... ".A •fllI9lUfl'1Jl ::;Hl Lllufl'1u'F11tlu Ul11JVQlllfHHlnl61 1JaVnllt11\1Z111ntn'l1I9lUC}f~fl'11J1~(l\)ZU1 

~lH~VJI~uiv~ln~~'fl1,);/'~ 
. " " 

mnffutJ::Hl L;jufh'U'\IfJ-ollnUmmr-lClLLCl::lt1~'f)nffutl::'iflVi~lUn1'ifiuijulmUl911"""~6~11 

fl'nVlla1 fl'1:t f) 1l11<;'til ~'tI~::; lv'lfull~ ,)~::ll1ii{)mn~ 'i'l'1m'i (l \1::; 1111J1r-lii911~'U luvhm:::fl111'~ 

fl1n"1J!tJgBOtJ0t1'1Ut1::'mr\JtJ~'i~ 
. 

I.
" .

PA 14 
• I 1 "" tI d ... '.I!" ~ "',.I! I ,l1J Clan 1J f)t'1'lL1~::: Ufl'U ::;<;fl'FIU'lfU 1..., ~O'i'1'1'itl::;n1Ufl1~Url1\)::911lIu'UltJfJ ~1~lVi'l1Vfl1.:l Clf-oUrJ~ 

1"1 ".I 1 ~ 1 <$/ 4 i .. ..l.... ... ..l ~ oJ ..4 .I! P 4 4'If 'lffl1 Y'I 'flUtl09111rl11t1U tHlZ\1nrJ'fl'l'11UlViflUClffltl1 'ifl 'F11'iUmlfl'l'HYlfl91'Ulln::flnUU 'If-oluUfl'l~Y1lJ 

ll~ ~ VflLMdU1~ -0 lffUlV'\lfJ~ tlfJ tY1iJtI~1J1Wiinuu fJQUVU lrltl9\'1J ~1U9h-o ~-oomULrJtJLffU tv'A~1rJ tlU1,:j i'i 

d 51 ..,;.1" 'l" .....4 d ~ .. 1 ~ v 11 ...
nVJ11Jn1S'911JW6UYlfJ.:l 'lffl1111'ig:1J'fl~:n-o l'UV~\)10fl'1'i'FlllJUfll1 (H'I1I1GJfn\1 nfl') \l::fl::n1V LU111Yl'H.11l0U . " , 
n 1'in::Cl1U,\/V-ofl'1'i U'flLl1U tJ'Jvi1~ COJ 'i::;\1-),-on 1'i~lJ1S"ihClfnt11nfl'i1~lv ~ tl1 ~ tlV d'lUtffU lU~::';l 'll1'lVV 

"' ... ~ I Ql • .1 '1'" ... 1il.1 ·i" " ... ,.1 d ... •• 'l"
m::fl1,);/\)UI9l11uUlL(;l'Ul~vuun::;llUU'\IU fll'i 'If'fl1-o11HLOUllJ\)ZYl1 'I1nl'iYl1JWt:J-01U'IlUO\l'I-ollYl\1::'Fl1 ..., 

tiii'1mmVJn~1'\lt:J~11¥ulu Ufl::terijlGJfn\llnfl'~1U 
"1 ,q : ~ 'l "" A 1! ,SI.., I ,.d" :t I 0 I I

nl'il9lll 'flm\i1'iV1JU11tln11fl'M UfI~~1JWt'lm~I1UffllI9lUtrlfl' 'lfU9l11fl'1U1::1111-owfHm-091VU11l11 

nu 1:10 1lf{11rilCJf'fl11W4'l-o 'tI~lU1\J~'cN~un1Jm'ifl'\l{).m]~t>ntJfHl'1 t{11~ULm'fl SA Lin::: A l~rf)UCl:: 7 

1 ". 1 ~ 5111 '" ,I" : ... $I 1" 4 .... ....d
'U"CY'UlJ::'i'fll'1f'HW"':: 15 un::mn"CY1JlJ:::Hl'it:JtJfl::: 18 '\lfJ'IU111UnUWlflU 'Hn::mV\lU'H1J'fl \1-oU111i1t1f1Url• 

tf . • f: 

r·hum'iUCJfU I'll7tl t'l'1'i CIt" 1uvi1'1 n ~, 'tItlU1M'LtJ~t)nfl'lf1qfl1fl ~lnUfI'l'i n::n llJvi1~ \1 U111 iJfl ~lti\l~1J1VV~1I 
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"'... A l' i ~ ~..1 1I, " .,.4 .o!t d 1J... JI'Yl~tu'l1fJ'lJ 100 tNf'I'lL'lf~L9Wff ~H.I·lrHU'j"n '11 L'lI' rnLL'I~L'VW 'I1~tu'HfJ1J(I~~~L~fJ~L"1 '1 L'lJtll"tl~11(1.1n~ 

, • .1 l-~ ... . I .. 1I 'l '1" JI ~ • I "'" .. 1I .J" 11Ifl11lJUH'IIfl.:J -n C1.:J l1!flijfl 1J flflL'Viij L'lJ 'I1ffl'j"n::CI1t.1flWn'l.H:Jijfl LU ~lnMfl'lJLLn::flirYitl lUfl'YlflJJU)19'll'U 

"h~~'U1J'1.J 'J'l.JMrll~l1n '1 1 i111J~ hHJg1JL1C11l1'fr~L~t'l~lLlI'UL1~1 3 i111J~ffl'11f1JlU tlflUtH11 lit'!:: 5 

.:, 0 '" 1 '" .1 Jl4 " :: ":i~Y.''' .. jJ " ..I'lI'11u-'lff1'l1'j"'U 'ULlt'1::f11nff'Uu::1flUt11M'I1~flfl'lJ 'I,m '11 L'lJ1Jfl~~"11'U'II1~Ut'1::fll'lJtJl Wtl'l1t'1fltlt'ln~lfl 

'" . '" :: i" ,1I .d" jJ Iq }/CI • .d J.I • A ... -~·i "... I
fl'U lfltHltJ 'I1M'Jlfl'U'U 'I1lL'lI'Ltltl'Ylfl1JUn1Lfl1 1"1 L'Uffl1t'1::~ltJfll~'Ylfl1Jfltlml 1 fl'U lnt! '11 flflf)1'j"tJtlt.lfftl1V 

.d wi ,.q~,4 d "':11' .. p: Zl .,j .... 
'Ylff1J\j'j"tuun:: ff::fl1flfl6f11'j"U Q'U91~l'ULlJflLtJ'Un~ lm1t11~Lmfll~ 6tlfl'J lflLtJtllfl1(J'U1 3 111 fltJ~ 'illf1l1Jf)~1J 

~U~1 ,,jiif1111J ~'U~ ije Jl~l~~~l'Ufl11~1111~1ffl'lJl1mh'tlU'lfLUatlnffl'111tli 'UtY1Jtl::'oiflVnill 

o "l'I1fl1tJfl11'lJHmf}fl1J 

il 'l~u'U UV'lJ1fl~ 1fl'j"1'l'U1Utlftn)fl''lf~lll'Uffl'j"TltlflL~m1'Yl'Uffl1,.h::flV1lflZUli lI~lIBmVl'11tl~ 

'H1;,il'ltutl ij{fHlfl ''lf~ll1'Ul'Yi v~nl i ~ffl'j"~rlfl i1l'lfi~irufln~1L'¥hJ\J ',j'~iif11ig'lJ~1 1Jff1'i~li1 i RIO;' 

auft11Wfltlijn1tl'~ ltJf11ff~\l:afiflilL'I1 a f)~ 't'UuH'Um::illl\1\l:iflft'U1J16n fIdllJ'lJ11'IJtl m::fll11 \l::nfl~~ 

Lrlm~uH'U1'U '1 

- Tl6fl'IJ111fltJH Hydrogen peroxide L~'Uff1'j"lflii~',jiimlD;'U11l'Uff1'U,).h' flflU 'PJ1~'j"L~'U 

11lD{aflfl , Clf~ ll1'U n'l'j"~ff"'ltJ~ 1~ltJ U~ln'lJ Hl~tJi'J1~l;,lIDm mti1Jn'11t'U un~'il~U+tJ1I11~1~'Ulrltlii 
1flfl1'ffg1J1ll1tiu 66 fl'U'lJfl~l'I1ilfl U1J~f11ijff llnt'YltHll~~ fl1'j"~t'lfll~tlIl1v 1f)'1~'j" 1\l\Jl~fl{etlfl ''lf~11i't 'It 

lrJ'Ufl1'Hh~~nnu'U~I'11~fltl~i1Hgm'lt'Ul;jtJ1nUfl1iYltln~1tJflntl1'U lt1'Ul'WV~eafl~'flff ~1Jm{'lJtl'On 
"1 '1 i".d!'lt "..... t .A ~ 0 't"" .........
I - fl11 1J gl~1fl 'I11utW'Ul1J'Uflt:l'lJm~fllmtlfl'lfML'Yl1'U'U Clf~llJ'Ufl11l'l1 'I1ff tl\lnn'U'Ufll'l1'fltl 

I .1 , "'!'It ~ ... ,J/' _I""'" .., ,,": o,,J .., "1 i .,.
tl~'\J11'IJ'UU;l~:ifl"'lJl1J'Unl'l1fl~H "'\I1tJ UumtJUltln'lf ~ff'U'l::'Yl1 'I1fl11'fft'11t.1fl1'IJtl~ 11 'l.J 1!11il11911fl~ 

lJlfl~'U ~\IJ'Uf)1'j" ' '*ff1'j"'8l~'H~'Ultln{fltlfl ''lfA'I~'Uff1'j"Tltln 'Utlfl~lm~1'11'lJ1tJ'lJtl\lfl l1J'II11'ff'h~~::',j 
'JJ ~ "'" Jl '" '" Z , 1 .1"," .a jJ\!\I,nnm'lJfl111Jflt'l\lf11111t11U\lFI f)4lJtl~ fl'U f)1'j"'fffl1V911l'l\l'\J e\l g ~ 'j" 1\l'U lu 6H16fl 'lfRL ~1l'flt'IJe,mJt'l"'1tl 

":, 1 ,;, ,,"'.. .., to,,".4 'JJ..... .. 
'U flfl'llfl'U 8 ~'j"l \l'U lt1 fl'Wnfl 'lf~tJ\llJ'j"lfl1L1r1~ fl~'U'Ufl11'UllJ1l'.IfTltlflltlt'lfl1'j" 'l:i'l '.Iffl l\1lJtl1::fffllifl1'V/ 

t1 ....I ..si" 't~''': ..,~: .ll!\
~1tJfl1'j"fl1UfJ1Jfffl11::fl1'j"llijflltJt'l 'I1l'111J1tn'1J 'lfn'11'l1'1tJV1JtJ~fl1'j"ff"'ltJFl1fl~'\Jf)~'UltJl flflUa::Ltltl 'j"1lJ 

t _I'" PI ..A _~_I"'_ .. '-' ...f " .....dI 

'VI..'l n'1'j"1J1Ufl111JllJ 'UflHl fll~ l'Vitl 111uumtJl'Yl~ Mfl1'j"LO~'U'U 6tJ1~t1''lJ'lJ1tu fffl11tYln ltJtlt1'lfll'l1'lJ1::t1'1J 

fl1 'j" 't,*U1Jflih~tJ'lJc;~l1Tl fl 'lt1tJtJU5~ 011 n'tI1tJ~1'IJtl\ll~m~e f fl'l!ll pmflii F11~tl'l4 eflHuma lJ1ClfI~tJlJeifiilfl~ 
.4 ..,... d , 1 .1"," ...: , 1 " 

1'Yiet'1flf111ffnlf.lm'Yl'j"1~111'\Jtl\l 8 ~'j"I~'ULut'l1ef)n Clf~llntn~fl1Hltylfff.l'\Jtl~'UltJl 11 ~'j"L~'U1UfI'j" 

fJ6n 'Clfy( fl1'j"i~ffl1'l!ll~11'l'U1U61f1tlfl ''lf~~::Tlafllatl i~'\Jl1~'U1flfilfl111J'Ul1U-.i \I'\J6~lg6tlf)ffl 111 
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So' ~:d ~ ,JI-tJ! tI : ....... ld4 f

U'ItlJ1tu'If.JUClt 70 mvlDflClmJnflH01\1\1::'lJ11 'i'lCH'jDUCl:: 75 UmJ::vlefl'lflDfl91D lufWlffl11f111lJ'lJ11\1:: 

'Ul~lJ~tmIliO'l i~Uflfll~Ull''J' 1tlfI'ae 'h9i' \1::i,rtn11l~11f1"hnhtlJ1tu!Dtla:: 81 chuLge\11f111] 
tlmJ::"J~1~fl111l'IJ11ff1vl'IlU'I::2J1tu~euCl:: 53-54 mnn1JUt'IfolftH.lClt 45-48 

. " 
1. 1H2J1tufl'11Ifliilli{)1~f.)'i:'nUM~ l~Uthl11rfl 

-	 1'J'lfl'Il\1w'l.1a{eefllCJ1.,) fvun:: 2 - 4 (lU~flmltlffl) 

2 - 8 (i1JtlmJ:m) 

4 - 8 (fI1f1n11Unfl) 

0.05 
~ .qA ", 

- 1'lflflUlJCJ1aLtl9l'HHJt\~	 2 

tltJ:"a ."2. m1)JL'\I1J'lJtJ'lJn~U1WV (pulp consIstency) 1tlU'tl:: 10 

3. ~0n1iJm,*,4tlm3{) (f.).:Il'I'lLCJ1m~m,.)	 80-90 

4. l"l1vn'lvlui''U pH i,rlIl10.5 -11.0 l1~{)!tJU1'l:: 1.5 

5. L11'l1~1~vltJfI'lJ11 (i11lJ-3)	 2 

tv h" .d. 
f\11f'lVllt'll'lnU1:l~nlfl'lnH:Y::tlUlltJ0 

JI tI , , 
QI .q ',4 ....s IIIJ ,,,,, , p .....AI.AIaI	 " .q 1 '''' 
'lJtJ~ f)UtJ U 11111J fl111ln 1fltlllJ1f111Cl::flEl'\.I'lJH\1::91tJ~ 'lfL1ll11J1f1tl1Ufl11f1flUHlfHUfl'Y! 1NlfJf)n 

J... .,j" , "'1' -J... ... '" ... "a....l... 2­
\11 nltltJfl IWtJ9ItJ-1 m'I '11 J'\fl':i::fl1i:/Y1fl 1JfJtutnW m1flflLm.lflf11'I \1:: f1 tHLn6flLtltJ'\ItJlJl'Ylt'l::lntJ \1U11lJf1 
~~",.4 A~.1 
ff-1'Yl91tJ~mflnf)6n1Jfl-1tJ 

,..lcl"l1'~ ' ':11)"1. tl1U'Ylll'IJ~911J UJl1HW1'b'U L\.Hl IlJ 
I t	 J/, tI 

2. LutJiivlenun1'l1i'IJ11 fll\1 \1::i'jih11911n l1~n~1t11'ItiflYh'l'l.l 

3. d1U~lrJUYl1Lt1n~n 
~ ~ J. d4 ..,.4 w , " 

4. tY~'I.1\.m.Jf)UtJU ., 'Y!91fllJ1n11l(JtJfrJ'I9I~H)fJn l1'11lJi'l 
, II'	 ... • v 

5. ~1~lUfl~1UthfftmV1 ~tJihmlWl~t.I n~ l~ H~11l'Ul1;tJtYt\fltl1ElDf)1i'1tJlfl;tl~rra~)th 'lH'mnn 
J/ t	 f tI tJ JI," 

fI111J;fUlrEl Ul1t'{i'l1.h::1J lturmm:: 30 LViel'*fi1U1tu tllU1t1tJnlL,r~i '\.l'UU9ItJU~tJ1tlf1111J;fU 11'I ::~11il 

n1)Jl'H1L~1Ji' n1!l1~g,li'\.J lU 

• ...... q "sI 11 " .,j" ... .,j t""	 J!1'.,j 2
U9l1~lJf111NMlm::fl1'l:Jff1 L'lfflt".JU tll'!111t1tliillUlJU LYW l1lU~Hllltlm::'iJ1U m1'l-uTlml,!'ULUf)~r)tl 

... 0'1"" '" ., "';Jt~1 d i'" .,,"" '" ...
lJtJ~::'\'1l ·H1f1f)f11m~nm'IJf)'H ..nHICJ1'CHlLnU mum!~U~L1'lfl" \11tlfllU UCJ1..:l~::V11111f1'S::V1nllJi'Jtufl1WVl 

t "l I	 • 

n11fm~~1ULfI;tN iJ \1~uuil'l.1 n:l'YIfftij{J'\.uJ-11~{)glflol oNllItJ 1f1;tJ~,!1J lI'YlUll'I -1..:l1Uf!U UlLUtl'I 1lJri'tn0 
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" ... 'i 1" ... ...... ....',... .. . f ........ ,J , " "
qm'HY1~~1VlmV~l1lfJ '1.1 f11'j 'IfLfi'HN~ltJfJ~'Cl-:jty ~'U1J1I1ltJ1J'J:::fI'-:jflIYl'Clfl'VUtlfJ'VlH1'Umnlumn 1111l!'Jtl 

.. d..... 11.,;'''........i... ,,,... .. tJ q
VVtlinnml "l1-3F-l~n'lJ~'fl-3 ~'Vl(J'YI 'lflfinN9IW'flIYH) 111n~m'j9l~11(l:::1lI1lnm::'illtl~'fl~lfl''U LV 

~ A~ et't" I' ~q,~ 01 .. .4 Q~lfl'jfH91l!'JfJ'Vl 'lfV~ 1l~tll:::'U1Jf)Q'i'l1tln'U 2 U11'l..If1fJ II1J'l.J Hollander 1m:: Naginata ImV-3!J'1IVV 

J. d'l"~' ", ~ , '4I.I.d ~.d ~ ,
1I'lJ'lJ Hollander t'1'~'Vl L'lf91'il:::Tl~ 'U11'U1'Ufl'UtJnnV'lJ'fl1tl 2 t'1'1'U flC! t'1'1'U'fl~n'l.Jllllt'l::lf1'fHJU'V1rH 2 fl'1'U 

lh~n'U,h:::1J1f.U 5 - 10 ii"i'lI1J91'.i 11ie'il:::~mj-3f1'ull1'Lll1f1~1'U'Ji'f)~fi'-3mh11~t'H):::~n~1,.;'1l'1lm.JVmntln'U 
J it A od ~ .P ~ d1" i J sJ '''I' 0I!llt0 'Q,I ,.A "='.t'l")1Jlm'fl191U'lJ'lJ Naginata 1Jt'Itl'WW::f1n1tlfl1J1J91'YI fl~ 'I. ~1~1191 L1JfilJ l'l91ij~tl'lJllfl'Utlfl1-3 Ifl'HI~'1IWm):: 

iJ'U'U 1fl LIAn91 1-3ntJull11191f1111J~~-3f11 ni~ViniC; ~ Nnfl ~bJil '0::: I~ 'Ulf1 ~ 'fl-3;ilttJ'lJ'U 191 '1.91 fll'.i 'rilttHnL~ e~ 
SI Q#d~ !J"'.4. ~ SI ~J'J. 

11m:::'illtlfl1fltJtJ f1Tn:I:::f11'1.JfJlJfl111J1'U1J'lJtJ~tNl!'J'fl (pulp conslstency) 'VItJ'I:::1J1W'HWfl:: 1.25 'V1~tJIYW
 

, ,,... 2'1.' ':'4£fj.,.( 21"" Y '" '1" .....
' 111Jfll'.itJ1fllnlJ tltJtll-3'V11ml'lJtlfl1'.i1Yl1JI1'UtJ~'lJ'Cl-3It1tJ tl 9lfJtll-3tJtltl 30 'U1'V1 'il::'YIl l1fll1m:::'il1V911f1 
, v. ~ • ,
• "... 1'''' ... _I • I • I 1"'" AI ... I ... l' i1' "lfl'1Jllt'1'1JB U'.Il'1-3'U \111Jt'1'.:Jt'1'n1JmlJ::lJ'U1J1 1111tl'lJ'Cl'fln W'fl'l'lfn'Ufll191mnfl1'j'il::mtNltJ1 'JmYl1:::WtJ 

I :.:1... .: 11 "'I. 11.1'1."" A"11'..ll '1.: .. ... .....1 ''1. A .'1 l'
tJMtl'U1'V111l'l'l-3 ~tJ11'j'f)'U1 ~lJ '.Il'~l-3W'f) L'flI1HI.:J~l1n 'U'U1tJ~1Jffl'HfIlJ'V1f)~ 'UwelJ'Uevn1J1'fl1tl 

... 
iTl'Ifl~Zil1tlWt) 

ff1'Sm::'il1!'Jltu Dispersion 11~t)f1'U~~'Ui1tln':h Neri Lf.l'UYl1n poly saccharide ijfff11Yll~'Um?l 

l~u-3'il1nii galacturon acid 'fly ff11m::'il1!'JL~tlrl'L~'U~~~iifl111Jihfityll,,:::iifl111J~11f.l'U1J1n'ttJm1 ..hllrl'U 

d • l' .: 11 I ., 11" A '1' "'I ...
m::mlHL'lJ'lJqj~'U \11'lJ1?lff1'I'U1l:: l1Jff11J11\lYl1UN'U ~91"'{j ff11m:::'llltlL!'JV 'i'l1J1'il1nYl'lfUn:::ff1'lfl1J tYl'j 

I1H'U 

3. ff11J1'jf:lHiiflm::~1111~iim111'l.J1~1J1n ., iA 
4. vh',n~Llrl'U m ::fl1l.lYi~ i~lfi?l ',if}VU'U'lJUUHU m::91111 1'~'U ltl'il:::iinT:itJ1~ff1'Ugf)lm::n'U1J1n 

5. 'O:::-;bi H'i~m:::911'W~ihrnllW::Y4LffllflU ~1~1U'lJ 'U 'il::lUtJ'U '~ij-ftn'WW::I~'UI~'ULl~:::'J11tl L"r 
ff11J1'jt)tlflfl::LLm ~ (shito) 'fl'f)n1l1nl1~'Um::fl1'W 11li-3'il1fl~'CI'UUH'U i~llm:LL!'Jnm:::fl111t'Jf)n\llnn'U;;fI:: 

~ 

llH'U 11li.:J~I1nr-h'Ufll1ij'lJU1 (pressing) 'CIun i'1JLLn'1 

I '1."'" ""?t..." .16. 'lI1tJ 11 r-I1m::fl111lJfl111JtlJ 'U1J'Uff::'YIfJlHlff-31J1n'IJ'U 
~ 

7. 'Ji1tl'1.l1'l'~'U 'llJ"'fltl~1'fl~' 'U 131i~'U 1'U 

8. ff11m::'il1mnf} i~1,rm1un:: i~li11MLfftJ't!'J111UtJ1A91tiU~1V IL91~'U'Ji1tl'1.-H'I'H'U ltlnm'HitJ~ 

~1 vUHLf.lU1::LiitJ1Jlu'Ilw::cN'CI'Uw-l'U m::fl111 
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. .
 
1:1'11fm::91£JlUeii't,\'91 fl tTUlflij 

t • • Sf 

1'I'1'In1::~lmV{}~hrJtJff1nf1iHiii',*6dttJi:1~~,jtJUii 2 IjfUAfl6 

1. 1'1'11 U ramin PN-S 

2.1'1'11 PEO (polyethylene oxide 11~6 anionic polyacrylamide) 
.. ' 0111

,.nUfl113Jl..r1J..r'lJ!6U~:: 0.01 - 0.02 \lfJ~lll'HI::nlfJ 1'I'11m::~lUW{}'iJ:aff61Jt'1f11Yil11tl161fllff 
~ : #::& ~ t <Q , J "tq. A_J!
~6tJ tJ11Ifl111Jl1J1Jn1A ~VnJ1mn'lJ 11 um~t'1'1,.tJ~::n'a1Um ~11I1JEl911flUAA 'tf16ElUlllH 

.,: d, 91'" 
t1'1'H~1If111'JU'I/~1l'I ~ 'tfn'lJn1::f'l1'l·j 

~ d 'I_t' ., • 0 ett V Q.1A ~ A ~ ~ 
fl'11l~1Jm11Jll'\J~U'.i~ Ll1nUfl1::A111(wet strength) 'iJ::'lI1fJ'Y111'1UJWffll\JAVl1~-nllnll1Jt'Hm::A111A 

~u 191m 'i1 Yll::f1111J l'tfUfJ111 fl ::f1111Jli tltl\l fJ ~m::Al'1;j ~::'lh(J 1~1J1 fl '1 'lJ n 11r;~91 n1::fl111-fftJUZ1fud~H~ln 
'" .1 ..... 'I V]I.v.f I \191 ... ...

fl1::Yl11j 1l1J1JZ 'HI ~::'I1~V11'Ufl~e LU1J tit:: mflU'I1-1tl1'1'Jfn'11U ~::'lf1tl Lfl1J1fl1'l'1'IYlU\JZU
0 
1tltl ffl'.i Epoxidised 

v • , v
" "'" tI ,. ~,o:."J. ,,~ Pc t III!Cpolyamide resin (P-5500) '1 'lffl111Jl'\/1J\lU16tln: 0.1-1.5 'lI{}-.1Ul'tf;'lJmfJ6U'I1~V1fl111JllJUmflfl1-16-8 tYl1'\J 

v,... ~']I' '1"1"'lI'nlln11n'11m::'iJ1UW6 '1'1 'lf1tlflflfll1l'm-16un::'1HJ91'l/n-1fl1::911116Eln~lM'I::llflH 'i'll1J'lIW::fl1nll'l1~ 

' Sf 

1l~1li' <A'li~1'I1J9111'11::fl11 i n'l-16'l16-.1 m::911'Wln91{)lfl '11 fl1U1l1l'l1Yl~1tln Ul'lfUtnfl1U,\/W::li1fl1Zflll1 fll1. . 
" t .• ' 

1::llW'lIEl'l1116fJfl'iJ1f111r-l'\J 'lil'Vho'lJ~ 1ullliltIfl1T{)::\lnnA '1,\'VAll100':hm::fl11111'iJ::i nHfJHi' ;hm~f\ll1 

AlU Y1~Ltfl'j~ 'iJ::iit~Uitl'l/ 'Wlf'lL '11 qj1J1nn11~lU'U'\JtYfIl1~fl11fl1f111 M'~ 'lil'l1lJ1::ff1J ~1m::fl11:lA1 tJ 

fl::um 'l'iJ::l1 A~11I1n n11'th'l,\'m:::Al111ri'Htllln::fl111Jt'I'~1 Ln"Jt)'\/{}~l~tJ t '\Jll~U 'liL'\'hnu~11 M'fll11l1\'~ 
\1'; "'''' <dl i '0'1" 1',JL1JfflJ1Lff1JflO'\Jlfl9111HVl~fl1U UUHUYll Ll1m::A11:l M~6'\J'\J 

tn1'ril11Num~~11:lU1.J'U'nti 

1. U1J'U,rfJU ~O i~num:::~nll'ifilfl1.J1~t1'11I1'HI~1'lili~I'lJ~lU1U1J1n 1Ut!:: 200 - 300 Il~UYiV . . " 
f1·\.j~n1U ulJin 1:::fll'l:lll'~ \1::1lifinviim1lJtYihllllltl'1. Ullr-ltJ llfl::Ll~'t'l::ur-lUU1'11'lrnmZfllll ~::'lin;, OU .. . . 
(l1\1:: '1 Ml'yh n 'Ufl '\J'*fJ tJllr-lU ~::~6~iifl1111i1tJ1tU1Jln 1~fll1 1fltlU1U1'1aliUth~~6'\Jlgf) irlt'l'l1m::~ltlLVfJ 

Q 

~l9'l7 Ull111\~ hlU~1J1tllll1m!t'l{/mllm11J~tNn n~n~u~t\:::tlU 1fl{/~,) 11.J \1::i ,*~fl1111l'l11J~'\J ffltJa:: 0.05 

p"" .. ad lI,a Pl' .. lI.1 lI' :'lJtHfl'lHI::n1UUl tYUtJfJfl11fl'I~\11tl911~tl-3lt1flO'iJ::l11fl Ul tYlJ1nlflU 11Jm11'HflH1U~MU1tJf)n~ln 

d" 01"" 'lsi J 0"'''4\1''' ,9l:::UtlHn'if1 'Yl1 'I19'1fJ~ L'iflTfl1Ufl:::llHllfl1Jlfl'IJU f)1'iJ\1::V111ltltlV L'I1fltltl-3111JflU911~flm~91::11nH Uf-llJ 
, II" • II I 

m::~ 11l~~latl'$1 flU $I1 tl',j''lr-ltMt'I'11 n1::\11tl1Vtlf-lffllnUU1-rf6U tan '1 allafJ~~uti'1a~ i 1.I1tJU1~6Uliitlfl'\J 

iMnn:\11fJ~1'f)dNfl'~11t'l'1/tJ~1th~ U1Yl::llm~~1~~f1l~tJ'iJ1fl~fl~'I1N~rr'fl 1l~1mm'li'1l11~1,*1 ., TAll 

fn1l11::~1JYl:::un 1 ~ '1fl'l/\J l\J n1.J i-hm!1'\/tJ~J1Lgf)'~" t\t)~u 1nl m 11Jiitl'\JtJ-1n 11~1.:jll~t'\::flf.:j~u nUf1111J 

~" ')1" :1 d't oJ: At'I1U1'UH'l/tJ~m::91l'tJYlf'l6~fl11 llnYl::UOH 'l1YltJU1 'fItl111 LULLU 1M 16~\.t'lJ1lttl~Hl1fl\ll::un·H'iltJ'tf1Jfl M 

'tj1'U 9'1 1mL'fI'fI 

2. U1Jml(tl:::"'~6'rilu~'UmJ1J11~et1Ju1nfll1 l'11LLHU 11 t'l'11/11 [)f)111 Uflfl1111l1U l'IJf)~m::flll1'~ 

ll~nwvhllr-ltJ~::~ln1111'U1J,*'OU m::'fI111~::iifl1111fl'~11ff1J61I1f1n11 U'UULLYl::V-111ti~flf)m~tJ 21nfltl 
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" m::911Yt'I'1L1U'IJ i YW 'Ut'1'11JUf:1~::~.:IltmJt)fl'J 1fll1l::Um~ '1 lJ"m::iiltJfl'~ ~.:Il1lJ ~11~lJ~::~ tN'ti1 

" " ... "'}' '" -"I'1 Mm::~11111M~UlJ'1l:;lm1~C)f~1J~1tJf)lJ 211ifUl 
. ." 

1. fl17V110UVlVl tl1fftlfl111J!V'U 'l1fHlt'1'.:IU~fllrllJ1nihh::MVfll~tJU1fl::L1f)'j .:Il1U1i m\6Vfl~1fl 

lnt1M1IflU~1~.:I1DtJ.:I 45 fJ.:Ii'11 'I1'U~1lJ~ijm::fl1Yl-«1""'Llt'1'.:IU91fl Cl11;j'Um~~111~i~i~Gt1lJff U~Cl11;jlJ 
".. ... '1" "'1 I ... 2 "I ~ '.. 'ji tI ... ..r .l.!'l!" ~ "'" " 

m::fl1lJrJtl1lt'l'fl11~::r-l'l MUM'I t1111 11'Wtl'l:: 1~ ~JJ"1!flLlflm l1l1lYJlJ'YI~11UlJ'l::;JV"vnfl1Lflfl ~MMlJ?l1lJ 

'" y. ,.... i1' _\' Q ...." J &f 

MtH;J::llm~ 1'1.11M1Un'.:111'1l'1l ~:: 'ti1 tJn'1lfl119f'1l"f).:I t'1'tH '1'1 m::fl1lJ '0::1111 'l171M7V'ti1 'l::"lJ flU t'l'iIlYJ"tl.:l 

V1fl1fll1tl::f11111MlJ1"6'lm::'1l1'i1~"W 1~tJtlt1ii'l:an1'.:I'l'U11nl 2 - 3 ~1111.:1 

2. ,,y~etJ tt'111 11f:1t1U m::~nfl '~fln [If'l11tn lflt.l'~iHltyM1"6.:1ffil1'Vitl1fl1f'1U~fl11n.:l'1'Utltl'U 
" • ~ " " ~ e-J A i_HI d,,, .. 0 JI"I. I. !"f " ~,,:,
"1~~.:I LLMM ~Mfl11111mJ'O::l1JlJl1flff""'HJ Yfnlfl fl m::fl1ym::lJ11'IJ11lJ'il11U'Ul1ltl.:l lM'U111mHI'U'HlJfl 

"" ,
rltllJ~.:IU11~1f)1.1 lfltJ11.:1~tllJn'Ufl1'ln:: Mn1t.l~lJ~111fl1111~"fN~f1m'l1iJiim,*,j1::lJ1m 40 - 45 V.:If'11 

l'11nl~tJt'1' 0'1f(WM fJij~'llfi'U i 11 'O::'ti1 '1'!fvl1'IhtJi'UrlU'UMfl~1Mq'1l'il1fl"t11.1'1l::11m.:lMm::fl1lJ'il::uM'.:IiIltJ'llJ 

~ 1 t ~J ., o.J " t ~" '1 ~ 1'. ~ 
1 - 3 'll'1 JJ.:I 'n.:l'U"lJfltJfl1111""lJ1"tl.:lm::fl111un::'01lJ1'Um::fl1fll1L"1tl1.1111H'l::fl'j.:l~U1.1ff11I11f:1 'ti l~'Yl'l 

m::fl11:J"1111n::m::fl1lJ ff ff1lJm::fl1'l:l~1 ffft 6fl,,run::11.1 i,rlrtfl1i'1m::fl1lluM'~11~1~11fllJ 'il::9i'fN""'~ 

11"1lJm::fl1lJvifl~fl 1 - 2 1'Ul~6'1 M'fl6fl 't1M~U 'l1.1l1i'mf~t'1'ij'Yltlf)'uijQ::J'U \l::lfiflllfln~fltlmm::i1.1 1~ 

~'lffloU'1itJi~ 

041"" v .... 
OTtn1 ''I1m'l1,"101::VlUU7rm 

~ i· r ,.." i ,.. ... &f .. i II1IfW'Yl1 lJm::~1'l:ltt'1 'YlUH1""lJ1"V.:Im::~11:J'il:: 1I11t1tJlIMllW::tllJ '111"1:: L'UV~'il1fl 1It'1'1111'1(1 

. " 
U1{JVfl'il1fl~::lLfl1~LoU'11fl;6~f)ft 'rlU1 (press) 'ti1'l»lLM'.:I1.1lJN111t11J'lJtl'l1LNlJffll~'Umt'1' (stream dry) "";6 
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l1H'lJ1~ (drying boards) '~ll1jj614fl1~~11l~~1411;6Q lnJ ~~m::Yl1~~111412J1n'll::iiH"J11,r1'1'11~::1J1n 
,	 0 SiC." I:t 0 "1 tI.., ~ 

m1fl1::<;m:nJ1~ 01~'II~Yl1iml111'IJ1m::A11l11l1U t111J1Hl'Vl1 !AVl~14 
., 

.... v J! "" "" ..)I S1 'I ". 11.	 tl1V1H'J't1'U1fl1::Vllll\ll1tlll11iU::'U(l1JU13::N'Jl'UJiJ mlfll~N111'IJm::~1'lH)~916~1(l Ll1'lJ1 14 

l1H'lJm::~11l1::111(m(ln'th.h::1J1WfmJft::	 70 nvu ~11~1(liJfl,)1'11::fllYlFbl1U1rl(lUI~lm.HI::'~"h.iLiYv 

~ " 1 ... ",.1 "" '.!'II' d1S1I1f111lJ'il l'U1aen "lJ'UW::Vl10l IMlm::fl11l 'II::1Jfl111J 11114VI'll '\.1 I1f11fllflf'l111U1'11:: tl L1J'II1f1 m1t11~fl flV 

, ~~1;j6'U11tU~Ii'14m'll'14:: 1'if14 ')"lJUtr1fl11'11fiiJiJ'lJ l'li'l111W./"lJ fl 1::91111i ~'(l1Jfllft1J14fbm::<;l1\1 1111J1 

1AtJf1 6 V1'*1JJ'111l!fl~14l1\1::,r6V 1c;wA.. 'iJ1flH1'11 6~m::Vl11lItl'IJl1n n llfl:: hiflflll1 'Ufl'IJ'11 m~ft1\1(l1'11 'II:: 
~ ~.	 ~ 

'U1Vll1i6ii~h11'Q'~ m1fl111H1'11ti'11,jUl1J1Hlm::'Yi1'~'U fl1~ I~V 1fi~ 11~14 L116~'II1flm11::1l1t1'U{)~lhf)fin .., ., 
'l1f1 W./14 '"hvi ln14 ff1'IJU Ufl::l1m ~ 'II::ll,r'3L11fl'hA'lU,h~ ~~l!U~~ 1{6~fl fiVfl ,ftH111,rl'11'lJ'I11Jftfi~1l~14 

, y	 ., 

m::fll11l1 11,romtr1'\.h1JWiUU111 ~1f1~ ft H111 it11l1Vl1a~ 'II:: !,j(~ VU IY11011 fl111L14'UW::9Ilfll1ifi(UUflfl1~ 

111fl 

t11 ., ~H fl1:: VI 1116efI illfl91::AIO'.i 

m1~~ m ::<;111:J t)6fl'lllfl<;1::l1m ~l1n~ '111fl~fl1::mlll1,r~lla1 l!iJ111rJ14~"lJ~I6'IJ qfl-Xl(J'II(l~ m 11;' 

""	 ~ 

,	 . 
4 0 IV t:Sl 4	 0 4" <CIl • 

m ::fllllllfI:: 1Jfl111J t11fl qjml14 '111 ~ 1J1fl 1'lJ6 ~ '111 flt] W1l1~'V ~ m::<;1 III 'II::;tl~H 11"1 11::fI'~:: Al111JfllWU 1'1l''IJ 

H)lJ~ fl'\mll1;m1n~ U'IIlflfll1~~ fl 1::<;111lfi{)fl'll1flfl::Um~ 1flt!11J1::1J<;1 1::1~ m 'i~~m::fl1l:J 'II::¢i6~U 1 
.,	 ., 

91::l1flH1J1~~1~V~11'i::1J1t\1 45 6~fl'1 t~i11Ufl::'IIt:l'Um::111\1~nl1J'IJ{)'Of1'111n'UVU9IZUnH1,r"f16f111'IJ1U14 
, "Z..... JI 1"""	 ......41 "	 ,JdJl
'l1'Y1~t1'O~1J'O~1J'U6um::AlllfllU1J'IJ11111~1'Vl1'lf114 fl~m::~l1\1I'111111V11flfl1JW::Vf)'II'lJlfIfl'U{)V '1114 

~ v. ~ 

m::fl1\1l1"1fl'O'Ofl ~1 f1V1zum ~11~ UH14nij61'l'l::1{V-3111l1~fl\I'Otlfl::um~~114 UU,~ ij~::l!'IJ"::llfl1~~::~n 

fl~m2JI.u'11Jl~f61Jm::<;11'l:l~1Vill"l,jijUfI:: ',jt'l'::fl1f)~l!rJU~{)~1,*jj'O~Hl1d~i'U'IIV1J91::Ufl'j ~mJ H U&J 

0«"''' ..Il .... ..Il 11 "'l • ..1, Jld 
1J'OV fl'll 1~11 U ~ 'l1J911 ~mflfll~\I{)t1mZflllJtn141J'lJ <;1 ~m::<;1Tt:l'O(lfl'lllfl91::lIm ~1l11J6'\.l'Vlflfl1191 f)~1Jfl111J ...... ,,"A (V/W t	 l1li$' t!ll S1 6i1J1<III	 4.
1::1Jfl1 ::1~ 'O(Jl l1mA';; 'OlIl1 n~t1'U fN m-ZA11J U'Utu::f1~ II t1::m1 '1::<;1~6'Ofl'Vlfl ::llH1411tl11WlltJUflU 11 
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~LJI.t.~t-LnnG.u~\A,!.LU 

" n.ktU!iLLUn.G,U~\A,!,LU 

U::M.tl~t'.t llfI.G,U ~\A,!.LU ,. 

t-lL.utLJI,rtLc..I.mQ'u~I),.'LU I 

f\L~::!.UIt~,1t\t Hd L~~1-~r.ut\UlrtLtUfI.a.u~IA.r.LU 

,UIlLrt::.t.tLU;;l:l.l1MUllHf2tl;H1.fln.lSLU MfW.tLUn.tHL.urnUln 
1:l' J:;f P" 1=1 ,.v ". 0 '" r 

It::fURUU-rutJt-t\HL\3t1t'tJT.1tbRL~::.tUltHl1t\LI'6LltNln.~!.LUGllJij1fI.a,U ~IA.L Itt\ut LU 
.... '" f' tI':", :" I 

fl Lr.1A.1Je. ~~ n.tLU::1.111 If, ,. 

ij,tlotLU utLUn~l ll.a,U\;IA..tLUt\ij' ::j1U~t\lt-t1.U'tU.Ul::tj1R.L\16::r.Ull.~~ 1, U,lt ~\;~t1.L~tLU 

n.Qn~"@N.t-GtYrSlo,u::mftUlnotl 'z .. '" "'''~ ", 

Lt\HnQn.~.tLU::U11t\ML !Alft~ RLl~:: W~L Itn.t\ML!A'rt~LitHrtLW 

t\l\1~Jl.t-LQGnHllttfl.ltUUt.t\11ijUltLU t\HllL\A.t\Gl.tH1Qlt-GJI,t16ll.IH,LUULl)t-at\t 111IllrtUU\;UlLLU I,..U L-> f\M 
,.I' r 'CO &.r IQ ~ "I 'ell Ii 

rtt-.t !JIJ}tL UGt1.nLUULGR.l~::.waLtmbP(mj1::j1rtG~j1uuj1nt'~tl.tLUG~ art,U1Ltt,UflL rtLW 
I< •• 

N~lf\&~l&::~l1ijDj(,I1Lt}HtU~::.r.ut-L~H::!.rtQ~H1af.j11U~t-GUijIA.I:!>Ln.U~!.LU 

M1 UftL~::LUtHUL~rt1 flLH::GlmGn.ltrtrtlWLWIt& IA.Lt\tttrUURH1&tl111 Lt\IMm::llo ,{ lIl.p '=' I" lit 0'" • ;;:r ~ TP ,.if 0 
I< I< 

GI,H L,uu1mtlmR.L~~.r.utHIA.::16n (tUWLUj1lr.1,Urt) f\j(,rtLtUll.T m.~lna.u~\A, rtJb~~tLU Ir" P: v ~r-:' iC". r (Cb PI
 

M1 R.L~;:.r.uGlt1tlLHNHH)tLrtL.ur.-.m1Ll.tLUG\6 r.-,Umtn.lrtLt\6(3];.Ht-.unnlA.rtL[,u
 ~I'I r II f" 17 I 1-,.. ... 

t',Ull~ltlLUNmnrLU L. t-L16rtft v 0,". 1 

LlUU Ill~;:WnHllt'IU1l1~lNmt\QM.::.LHLUUt}HJT.' 11.rLl1t'Gt}~lA.g;tj(,T ar,H lltHOJt.IA.LHUtlflL.urtl:l>:::tltT~
0"\) .F' " too "h 'P-.,.c b JiP "e;. 1 ,i"'b I'D" 

t-B.uR.l~:;r.uUI1G.tL{lll~~tUf1.Ht1tin.n.1~Lrt1Gllrtnt"rtrml1~lI1Q.u~tr.1$ tHf\M.::~f\UL! • 5' • 1"1.1 ..... JO ~~ .nil 
tc 

L~Dt~~ LG!:~1H-!. ~t-L?t\L ~:;Ul1 t\rtf\L~fl.L ~:; wt!1t-G n.t-L~U ~11rtLtij 

.. 14' rtnlA.lf1flS n.1L fULll\M.Q GItGtHULrt::L tn.1l;RLl~:::.tUM.Hl111~:;UllrtMOt't-G L!I:I>U,DI;' rto.,lJ ~t!.~ 11.1 rtul If I;. J=lf ~-Q' ~ t;r 1-l'" (fj ~ I""l/\ 'l;;r 

ItLltB~'~.tLUULl\UHIt~' )fkU!i::~l1 u ~11IlQ.t~~I~RLI:I>:::!.Ut-QJI,~£trt,U ~11}t1 :;ltj11ftLt.Y 

i:'I1UtrtI1GUft1 :::1!11 rth::llo~Ufll1lA.t L.L!R.L~::r.u R.L~;;r.u~.tr.Ll!~UnQI11~r.LlmUt-o.n. ';;" ~ II L1. ~~ ,.. Itt 1:" ~ 1-7 ~ i{' 

• tl1U1MI1 L'-l ULr.UUW11t'11 U-l~Ul::& f\,Ut.L,)1lt'f\ I-l.rtrtlA.RL ~::r.urt&Grt1 RLI:!>:: WUL &~U1U.NloU1
rr \7 Ii ~ 1 if f" ~ '" ~ 'C;fIp J::IIf 

rt QJI, M. Nt [\,111 'r J;l' b 

1t1'-llJL&~1 IA.Rl~:;.tUrtlJrtnu,1Qrt1 ULrtrthu,.ut-.trtPH1 ::l!oL.ulll~:;.tU ~S.tLUt-GM·r.Ytltt\Ll\:;U" ItHl1lt1,:::l,1n if if t\f' ~ I' F I P ftl t' Is73': 0 , 

t.~~t-~ R.Ll;::wrta~Yl.tLU Rll:I>;;WUUHLU~~ f1~"c-GJI,~SLU rt~m!l'-lrtltt t'yn\t~Q~1UL~I:!>~I:;&R.L~::SlJ 
•tC 'I 

t~t'GM~1trtLW L, Ll11l.urtll:l>::Wrtt-'lln~~t~:::ullQOftnt'!\*,1,n~l nG,Uij\A, rtttrtltU 
.. tc 

.oJjrtRrtQ.Q~u.::~n~n~lttr.l!)tlUAL4!::roR.U~mtt 'Y 

Qt~n.GU:; tf\L.uR.l~::r.Ut-Gn.ML umtmQJJl!ot.tI1l!oWrt~ t.¥,fl~ 1 

rtt bt¥lJ~lLJ:!Rl~::tut'@n.M,lU'mijrt@.un.tf,16f.lU 

l~l 
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m'il1Atn)'JJLL'i~~f1'\I1V1 Ut'\:flT~tK1UUHlfl~tJ'fl'\ltl~m::~11~ ..
 
muhJf11::A11:l1~HJiii' <Nfl112.J~'U 

, fl111J11.H~Llff·mt'\:fl112.Jii1JLLff~ 
... Jt 

m'i'ilHffl1Jtl\lflUff~ 

m'UUfuu,Ja-l-Ae,,n~S'hnj 
1 ". " 

lnjffii'<Nlh::m)1J~'m nLl'fl~ a'l111~U Ut'\::ffn1~tl~ 11lt:lthLl"jff~·mrll12.J1NfI'2.JflU~:~~i1~h~ '1 ~~i1 
., 

... e ... 
ffUll~U 

'" fl'11'fl~ + ffll1atJ~ 

... "" ffl'\lO'J 

d' 
ff2.J'l~ + 

.. 
... e 
t'l'U1Vll'c'lU'fl~ 

... . 
n'2.J'l~ + 

....... 
ffl'\lO'l iMiall! 'jflVI 

nto/2.J + ffl;jln 
...... 
ffl'\1tJ1Ll'fl~ 

... 
ffLl'fl.:J + n''\I11 

de ... .... 
ff'fll 1nl'fl~mt:l'fll1lJ 

if-Nl .. 
... e ... 
ff'Wl1~U + 
... "'l 

1nl1Cltl~ + 

11111 fttl~ + 
~,,,')j' 
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... .., J 
bl'II.:lIft11:::,., 

Irhn~'la'l1iJ~~i~1'l:;tnvJl (Pigment) L~lJff~i~t'l:;~nviuJl~tl'li~t'fl,6U'lbv ~mJi~~ltJU1'l:: 

1d~1~1 Llt'l:::11fl1ili L1~'l ffLL~ft::'lIi1~'~~mjltflJ'tl u~1'l:;mh~i~n,1i:;vlJn'U ~~::91~ntJl~lJitJ~1t101:;1J1lJ 
... S' i dY .l... ".~ • .... ~ 

mnlHl~~flft lfflJ tllluf.l1J1UV1Jfl\l::m:;~n~ 'C1\l::'lll,:jUt'l::l1t1~tltlfl~ltl V'UllJ'U 
ttl, tf , 

Ut1J"tTl ''Um~~V1JlfftJ itl Lift:: a'lliJ~l1t'l::ftltl'Ul i~ (Dye) l~lJffli1'l:mltJi~~lU'Ul111Vt'fl~"::1'lltle'J i~un 

ffi~11flttf av::: l'lfiin ffUVCt1~ 'H1Vff1JV{lt~l.n1 nUt191iV'flvun ml1gfll1vJ lm::n~tI'lfl{tf lrlV1h1Jl~V1J 

!~U 1v ff\l:::Ull' flq11Jl.f{l i1J1u lt1VlffU'ttl i~~n~atJ1J l~~tl1JlffU itlffl1Jln~ tJ~ ~flf.lffi~L~fl'l1Un::mUaf1 
ihl 

1. f1~U1f) LfllJff~ii'nfl1lJfl ~V1J~1t1u~91n41t1'~l1lJU~~ hjll'U~fl ~1~V1Jl1tJ~1tJt'l'11fliitl1~'lfaf) 
" 'll::l;"MnllUlll'\.J~U u~V.:j'~UtJ11l~U fast colour 9l1'IJV'lffl~ULniivl'lfL~tl1J'lJu~m9li1'llrhlt1 nnl~V1J 

, " 
i~!n9l,jiim V11flii'IJ v,:jffn'ULfft./ 'ttl Ll~919lL'Yf11:iffin::t'l1t1Ul~9lqj1Jl-«1fl1tl i U!~U ivU6'1UM'lfJdmtJ1un;' 

,fu iJ\l'1JlJ'~iiff Developed direct ayes L~unit1L~n~Uli,jlil diazotised i1fii HN vdilJ9l1ff nliHlllJ 

~fJm "~fl i ~~~'UU~'1illUU9l~U1'l::fl111J!'flU 

2. inu6t'1th4 L~Uff~1'l:nlt1Jl'l\~~V1JL"lfn\111'lff'~Nt'l~1Jlfl ~t'l1I~1t1 ff~f1~ iil11'l1t1tY1HLiivn 

·nfl1fifJ'U.f{l~U'Vl,:j ffijfl111Jl1'Ul11lJ~.:j l~'il::'ha~flU1'l::Lf11:::L-NU itl19ltJmn;,t!iimtJ1Lfl~n1Jl-Nu ivlf1tl 

~H 

tI"" . ,• 1'l::tllt1t't' lJUlfpJ 

• flUffiHn:nltl'HlIfI 

• 'rlLf1at'lLlml1n:::ffl'~llflUiHt'l::nlV 

• lrilg6~fil'Uf111~t1~,)fl'Ut1t1mfln'1'M..t1 
.l'd ... 0 cl!it ~1 - \"I1JVI~W'HfJ1J 100 Cfl'U'Ylf1'l10 'U1V1 L1JUnnl 1 'If') 1J~ 

" - ~1~\hlt!"1161ff'"b'Ulfi'U66n it! 

• ulLgvi'l.h'hmiu 
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,	 , 
... ~ V....J! "'... <tI d • .1 Y <f

LYfln~f11"'Ul::tnJ1Um1f.J01JWa.,,"l£jLY1Uefltll"i(rJtl1.lWU) 
JI • 

af11'1Il~1J'!fl~a~'1J~tl~tl11	 (ihivuH!tltltu: 1 - 2 'Ut:l~,h1",lmafJuH") 

(thhumn~tofft:ltJm: 3 -411~NJ111,rmgf)uH',,) 
~	 ~, 

(al'li'1Jt~A"u~fflun:; 5'UfJ",hl1,rfll~fJltlr~) 
v	 • JI 

111 '~V\ll'nffIU1Vt:l~t:lU' 1:20
 

Inf{tl I1fH i~m'lJl~lJ~\.lff)fJn~ 4 'UfJ"'Uv,,J'll1,rmgfluH"
 

.pl JlJI1!	 : ...... JI1'lff1l1Utl"ll'	 l"ll'fl111Jl'\llJ'UlJ'J fJun:: 1.5 lIfJ"'Ufl"lJ111lJ nWfJll1N 

JI 

! n:;~ntJ*l'Uth~u 

- tl.tJffl,rn:;nltJ-;JU'H1J9I 

- lriLOn~mfHL!n::1t]l9l1UfJ"ll'f1ul,rn:antl 

- 'rllgfJ~fhutl11~1l~1 un::1l'lhfl1I111~1t)dHl!nu 1';1111" 

.A 'I" 2"':"""- tltmm l"'fl~fllflt11n1J'Ulf1'1il'U'Yl1 
• 'II. I 

- ll'JflVtl'tnh~HifJWl11Jnl¥v"	 3 ~111J" f1\.l~fl'l 30 \.llYl 
JI 

• ~1,,\'hltlthLV,fffbuln\.lt)6n i,J
 
. ,hltn'lIihuH\.l
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"'" OJ •
lJ1W':J!l'UPH'Il1JiJWcrJ"!U1fUm:;"lllHTl ("'N1f.c£ll)/~d' <ib) 

.. ..., .: ..I. .1'" "1 It'" , " 
1Jl~1!11..lr-.ln~llW~'t1J'l1lJ1..Ifnt'J1Jfl~1Jm'W1:;m~f11tJWVl1~lmlJntln'lltl~~'Ut Vff11l11lJ1..I 'If.:J 'tt 

• , AI..I • o!l ", 2" 1'.1
fl11UlUn tJfI1,)lm:::~m:lff1'tt1J10tH m ::~111'Yl'Y11\llmtlflVn'llfl.:J~'Utltlff1 r·n1..lm::1J11..1n11'f11JWt:lUn1'l1lJ 

• 0 ~tI 'I"" ..,.. ..,f J. '1 111" ,J '1 " •
Ur-.l'\.Jm:;~11:11JlJ91ZUnH lJ11 YI1fH'ttll'tt.:l m\llJl1fffjtl'U 'l1')1'U 'lIlt1tltJ 11 L1JU'tt.:J 1191tl.:JU'\1.:1 1J1~nU91.:J 

1tfl~lJtn~flltJvh~ '1 un::m'lliim1~mjiY~10~'A' 
QI ~ '1 A 4& Q tI,'" ... o!lQI

fll'j'Y191ff{)Unn1:lW::l11 L1J n1~tntlffun::mmH'lt:l1Jl.:J11J'\1nmnWC)1m'j 11fl::U1..I1..I 4 'j~~1J flU 4 = 

•• '" '1'" " tI'" tIlImn,3 = 11, 2 = 'WV ')1 un:: 1 =: yHN 'j1J 1.:J 

tln1:lW~,*1 hJ ~fJ'lii~ntJW:::lrJlJUN'U iim11J1Muv1'i1J 'hj'llll1~lt1 iimllIM1..I11J1.:1 11111.1 . . " 
'\1mOUn:;fl111Jn:afjv~tnh1ff1JfJtilJ ~hjfhmJ~mJ1~ 1,jiiiY.:JtllJ1Ut:llJ M1flvllMii un::iuiiHl.h1ntl'ltf 

d , ,.., ,: 
I'\1lJ601.:11~ lJ ')1~ 9ln fl~ 'l1lJ.:J 11..1 

f11~f110 (~lih ~6.:Jff~11f"llfl~hjU'lfl::l'Y1fl:: iti~~'il1.:1 M1f)'\1q~ntln tJm~1..Im1~t:l1JiM1r.J 

l'Y1fl ijfl ff~V'1 'tt,j 

fl111fl~tl1Jl'l1 (~lii) JlfNl;01Jijml1Jl.:l1ff~mY1Jfl ltilij\.H~~ un::~tN,u..h'1M'm::~lll 

'lJ1'fi fl111Jff1t1.:111Jm1J1i111J'b'1~hi~6,j11 M'lfflJltll1H n1fl1J U91fl 'I1q'fi nun 

.. OJ. ... OJ • 

111 m 111UN l:1 gJl)Wtrl'l!lln&Nl:'lgJf!wen;)1fl fl,::m1o.Un (t.lW'Ii .((",I1m&:d:b) 
Qa.-".f .q.., d'do ~ .. "II 

1J 1m!llJHn91fltuCVI'l11J'lf\JtJm fJ1Jfl~lJm vn:Hn~fttu ty1 'Y1'Y11'll1flm::~11lt'l'1L1JlJ'\1nn l1Jfn61JmpJ 

ii~~n91ntucn~'J '1 ~l''h~1nm:~11ltYl~'~t1111lJf\1l1911!1lJ HLl~1 L'liU ~6fl ,,rtJ1::~\li\l1fl1l\'~1inll 
q 0 t .- Q,I fI A ~_r A fI 4""1"

1ti191 C1f~ 'Hfl111l'H1l1Vfl111 ~n91n'W'YI'l1f1m::~n\lffl 'I11J1f.ltN tY.:Jl.J1::~1!ls~nnn1::~11\jffl Utl::1)1~1Jfl1' 

tl1::ntl1J~1V1'el'~t1..lL~mhlJ1U'th:: lr.J·lflr1l-J9i~'l.h::~l'ilJ L'l1lJ 'l~Li1\J-u6.:11f..t1'11 'l~l~lJ'lIfHVlml~~ 
... .:. 111.1 .1 ~... J. "" '" q '" ~, " 

fl1~'Y1~ff6'lJnnllf:l.l::'Y111lJ fl1~u1:;flfl1Ji'l1V1tY~6lJ tHlnl::mmH161Jl.:lll1lHlmntuq'lfl11 '11. 
.... "'... "" 'I '" " • I.... • 1 fl::UlJ'U 4 1::~l'U fltl 4 = ~lI1n. 3 =: ~, 2 =Vitl L')1 Lltl:: 1 = 9lfJ.:JlJ~1Ju~.:J 

nfl1:J'W::'*11'l.l "'t).:Iii1'lJU1J1Jtl~ri1lJ1M1J1:;tr1J tY1tJ.:J11J fliimJ1::Ul~ L~ii1'fltl~ ml1'i1 i3.iij 
~ AI.:!f "'. .. 111· ... ~I '1" d , ,., .t
ff .:J'ulJL'l..JfllJ'ti ~ fl9'l1'HlJ un:: L1J1JnlJ~1n{) 'ti m'U)f.l1.:11~lJ'll~9'lntl'il'lllJ ~1lJ 

.1 1' ........ p ... ,...,. ~l AI ... ....~( ,. "''1'' 
f11'ju'j:;flumnOlff1J6l-J (\11).1) 9l6~1Jfl111JlJ'::tu9'l 1Jfl111JLM1Jl::ff1Jfl1JlJ~:: IlJ'lflJ 'lft'l'flV 

1ffYl~Ul1J ltJ1:: ntl'lJ~fl~Lunl'1M'flUl fh';'fl.:l~n91fi'W,)n~n.:J 
... ~ oS ,.. 'I' .4.. ... 0' P ... 'JI 111 ,.. ... 'JI ."
t'1 (\l11J) 9'16.:1 L1Jm6::1'Yl{)::Ufl::11lt:l~1JNn9'lfltu'YIU(11ffFl6.:J '1JFl'il1Jfl tJnrJlJfl11'Y11fj1t/ 

... p ... 'JI ...... ~ "dj d P Wi' ,JI ........ ,

fl1~lflnfl1Jl.:11 (Ul1J) F1fJ~L'jlJ111Jl.:11ff1J1Lff1J6 l.ILUlJL1J'iI lU'I::flD.:I Llll11 '\1Ht'l~flW'YI1l1'il 

fl111lff1V.:I11JFll1J1i'n1J')119i M;6l11'1M'dYV1'1.J'YIH fl1U1J UFlfl 'I1"J'iI t'lflfl 
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fl111ff-31ff111f291ff1lfm1lJ ,2532. m..l,)Y1HmHi~1t'f;lJm1n~YJlJm·n;'fl1::flll:1f1'l.1fl1~m1d-3~ff~lJ 

~r;JllJ1m::9l1lJfI'l~1tJ1'Ylfl1lJ1au 2 t:rlJ6ff~lfl';lJ~91't1'llfm1lJ1l1flllfi16 mllff~1tf;l1~91fl'l'Mfl'nll. 

42 lJ. 

, £\ o. · d. .... ~";'1 Q " 

mlJff~lff11lfll'Hflll1l1 ,2535. V6fflUa::mnllm::flUJff1. fllUlJ::lJ1'Yl 148. 't'Il1VfYl 1~Vfl1Vf1t1l'41l 

fl'limtUm1101'lA11l'l1~V1::1Y1t'1'iYlU, fl~~IYlVf". 21 lJ• 

., 41 0 dI'l tJ ~ ,A 

-u'Jtyq'YIti fIl"11 Ua::I916lJ 'l fl'111111U 2530. n1i111J'lf1A. 111fl'11fllilt'l'11'J! ff1ff91 1 30 (2)I 

106 - 115.
 

"'l '" "QQ '" if ...!.. Q "1 At ,." )I

fl::lJ~ \ltJ'YI1t'l'1 ,2531. 01111fl al1. nllJflVfl1W fllfltl1f1' 19l1. lflJ13 - 4.
 

fi~ 16:: 11111111~ I 2528. fflinl1'lfl~. ff1l1fllllYlf11lJ 1~iJ~I11111::ffll , fl~~lYIYl.,.9lJ.
 
"'.'-., -'IIQ, ClV..t..,.,., 41"" 4Q, 

~WHl1'J \llJf\11\l1ty~'\l • t101l1fl' WlJ'lffl'flflVfr;JltJ1 , 'IfOqfllJ 1l111tu111lJ Un::lJ1'1f1 VfllJ9l1Irrf:lfJ1 12542. .. .. 
i)Y1rVfn'\l6~\hYi~\llfJm1 ~ii91 m=:fll1'J fflfi6 pH '\I6~~lJ NnHn9lUt'l::fll1~il~~1il'Jm'Ml1"tl~~11 

~1J~t11lJ~lJllJjtl1~fl1fl~tJi' ~iiVl. L\..Im1nlllJ\..I1'YlH1t'lm11~6~ m1HnVllln::m'IL~th::1tJ'lfu 
~lflfl'l 1\..1~ 10 ih..l1fl1J 2542 n1 61f1THll1UIYlt'l' 50 thllf11'YlflltltJtfl'l:lfl1t'l'1fl';'l7 , fl~~lY1Vf"1 \..I. 

113 -114. 

~'Il tu 'HlJa~fllV .2531. lYIfl1\..I i~iJ'H5~m11~1Jl~tl1r:rmla::~,,',j llfl::fl6fl,lY. ffl,rfJWll~mh1Un'lf~~. 

\..1.258- 259. 
A Q ~ GIA ., ., .., 0 \1 tC'l 

1'lf6'1f1t1 Y1'YWfl'll1JFl1.ltlJ ,2544. 1'1'6Ufl11. 16fJfI'l'I1'HfI' 7-22000-000-340 fl'011JlJ'Il'l1'f1Q'11VfW'ntu, 

.. .. 
~\..IYl1.J" 1 lJ. 

lVitllJffn~IlJlilWHW 1a1l1rr , 2534. ff1inll'Jf1~';1Jm1lf611.lJl111Y1tl15tJtl'1lJfl;lJ1hfUlJ'Hlffl'Ifll2J 

10 (L): 1 - 9. 

Ii1U\..Ifffl~ IlJlilYf'I1W 1flfl1ff , 2536. fl'l11f11i~'lM'iY'\ltl~~'lI'.lJ1'111'YlU15tJfl1lJfl~lJ1119U1Jl11f1'11f11lJ 12 (1) 

: 26 - 33. 

f\::fl::1m: ~l in • 2542. 1J1911!llJm1ti1l1Ufllfl1A'\lt)~ltl~tlfltl6ffltl~::lYIl'1',..,tJun::,h::lf\fl'nl,).Wflt'l'11 

th::m)1Jfl11tr1JlJlJll~El>3 1J"'1J1"''\l6~1JetY1LlJ'H\l1~'In~'\I\..I1fllnfl1lt'l::flfll~ 1\..1tfflf~ 1 9j'Cllf11J 

• ";II ~ 41 J 
W tllf111t'1'11lJlf\fl' 50lJ lJ'H11Y1Ult'lUlfl'il¥\1f't1t'1'91'I fll-3lf1'!'«"1. 7 \..I. 

UUlJ 1 UU1J1lJ,2538. m::fl1'1:1Cln~. 1\..I1Y1Ulfl'lff9lfff1lf;U LV11'1flJlrl1J 8 ffCl111\..11~tl1f\Ul1lfl:: 

IYlfl1lJ lnu1Lli~,h::IY1fl"'\'1U m::YI11~1Y1tJ1fl'1-a'Vl711t'1::lfIfl1\..1 it'liJ~~1l1,,8tll1.fll~lfIW'1.lJ.71. 

UU1Jl UU2J1lJ 1I'fl::lmmJ1~ lfl1.Jlt11;f,2542. fl'U~f\tl'11111'11a~fl11li?1llJlfl1::~11lfl'11'\'1tl.lf)flfl'l'I 

.1 • 1 '" Q cl AI 1 dQ
U 'I::flEltlfl11J11 tJltl lJ n1'I ff1JlIlJ l1CJl'1fl111'Itl~ Uf\1J1f\u flt'l'l lJ 1~\l1~1fl~'IIlJl"mfl '\llJ 1flflfll~ 

f.U 61fl1~fI'11UlYlf't 50 i1lJ'Hl1'\'1U1timfl1'JFl1ffH'I'Vif 1"Vf'l11lJ~1lJ!16';1Jfl1lJff~lfl'i1Jt191ff1limnJ, 
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fll.:Jl'Y1'Vi" .23tJ. 

110tJ1 U01J1tJ,2543. 11 trflfl1'I~thfltll'IJ t).:J01'~~~fl1::~11J1'f1. ttJfl1,tJ'I::'ll1l1~.:JtJ6,m01'I 1~t).:J fl11tJ\lO 

l1n~m'Il1tJ'I1;tJtJet'" 1tJ~ 27 - 30 tf.:Jl11fllJ U1 hllU11Jifmw til1tlf.l1ijfl.:J i~111flfJmfiA& 9 U. 

" UtJWilJ lJWtl~tJ'I::tlf1'I un::e'Hfb' l'ifflim'l~ty'Vi'I,2539. 'fl'lltJ''Vi 'I '11-wU,j'1Ula1J 1. f1tU::lmf'if 

1J')111'Y1t11trtllH1~nlln::~tJtJ~tJ1i1ff"Jm'IlJl1l'1::1'Y1fl1U lflV;1tl1'Vi1LM.:J"l11~,f)ra'YI'Vi". U. 12 -14. 

" tr'l",11U l.Jt:UO::'lh:::nff'I un::vnf'lf 1"Jfflitl1~;ty'Vi1,2543. t1''-lU 1'Vi 'I 1,r;;U,j'lUlrllJ3. fltu::lf1t1'l1 

lJ1111'Y101"'rmi1flnll~::~UtJ~tJ111f11m'IllUfl::l'Y1fllU lnV;}1tl1'ViUM~'l11~,fll~1'Y1'Vi". U 286 - 288. 
II 

UtJ'YIltJ 1.JU1t1::tJ1:~tlf11 Hn::en~'b' 1"Jfflim'l1ty'Vi'I,2543. t1'llU''Vi'1,r;;U,j'lUlti1J4 flU1::lfIff'l1 

1Jm1'Y1t1,."'tIlJi1flfllli1::tJtJ6~u 111ff1f)1'IllUfl::mfl1'l..I1Clv:jf1tl1'VillM.:J'b'1~ ,01 ~L'YI'Vi"l. u. 354 -376. 

UrnJ 1'Vi'b''I~fl,2521. fJ~f)tJgti'9i0111"Jf11'Y1f11 lJ ll'1UYlHln6f)1::flll1Utl::m::fl111. tl1f11'b'11UH~fltlU1cn 
~ ~ ~ ~ 

f1W::1UtYlffm tll11"JYltI1fltl1fl1Jfl'If11t1'fl'I, 01.:J1YI'W'1 .92u. 

U 1flU,\/ tJ1ihu'if,2542. f1111lrl~6.:J F·i'1L1fl::L~U lm~ti'l.JtJ i1JtJl.:J111ti. ifl-nlll1Ufl::U1MthO1flo 
A.., 4:1 d."t .:, • ..., 

m1J'YI C)116fl~LfI'b'U 'l1nfl (1l111'b''IJ) 0l.:JL'YI'Vl"l. 350'IJ. 

tJ.:J61 1Yitl1Jm,Q'Wl i19irrl111n::Utl'IJ1 iitl1J1'IJ.2532. tJVtl1.1;J'UtJ1i;m'Imnffl1 fll11~tl1LM~tJ1::L'YItY''YIt1 

ffCl1,jtJ1~tJ1Y1tJlff1 fffl1UflZ1Ylfll tJ1flVUM.:J1.h::lYIffL YltI,nl~l'Y1'Vi'" .38tJ. 

'W::tl6lJ AtJ;i111lU, 2524. a~f)1J1I'I-S1J'lf1~. 11'Itl1'I1'Y1tlltYlffYl1 35 (It) : 795 - 802. 

1JWtyl11fl1~~ ,2537. ltln'fl'11tJ-s::n61.Jfl11ff6tI1'lfl m'I~vl1i1ufl::Yi1J'v1~1. tl1fl1'lflfll1mnlfflfffl1 

1J'l111Y1tJ1ti'llff1tJflitJ1hm,nl.:J1YI'Vi<!J. 226 tJ. 

1111n1A':: Yl1~1Jl, 2543. Hfl,n'IJ1itlli'ltJff1'\/6.:J~~tJl1fl::fl111J1~t'l1J ltJ.:Jn1Jm'I1itJlln::~PJ.IUln11 U 

tJ ,. Z1YI ff1 YI tI.1en ff 11 tJ 'I :: n 6 1J fl1 'I n111.1 U 11 ~ 6.:J n" Hi\ flU fl:: fl1 'I i ~th :: 10 'If 'Ii' 'l1 n 'fl' 1 

1'IJ~ 10 ihnfllJ 2542 tU mm7ff11UlYItY 50 iJ 1J'I111'Y1t11ti'mn1l\P11fflffA1 ,n~.:J1'YI'¥i'1"'1l!1 54 - 83. 

1tJ~tJ1i 1fl1J1tJl~ ,2543. n"~'YI1i1tJfl1nlimJl.:Jf)1'I~f;flm::fl1~'fl'1''YItJ1~ml1nhLnue'Uflfl1f1rrln~. 

mOff11tJ1::061J01'I<Jt1J1~~1.J61J1ifl171~6~fl11tJ"Jm1fl::m'IlltJ'IltJtJfHn1U~ 27-30 i1~111f111 

2543 U111.:JU'I1Jff11'Il'b' t51lmj1~0.:J ~~111flfJ\P11~flti'. 8 tJ . 

• 1 oQ 4.1 "OJ ~ q. 0' 
q'W1tl~flfltl'\/ , 6lJ'I1 YltH1J1'IJ •11l11fl'IJ 'I\P1'IJ:: , 1'I'IW1 U1JflZ6n LlflZ'VitJYl1 1~~U111tJ ,2542. m'I'IW1tJ 

., t,I, , 

~tJ (~tJ t'l'11i'1tl1n fl1 'I 1'Vi1::1ii tJ.:Jli1a iuv 1nnff11tJ,.Zn01Jm 'i fflJ1J U1'YI1.:J1'l11m 'i 17{l.:J 011 F-li\\P11 Lfl:: 

n1'i'~1.J,:: 1t1'b';r~lnffl1U~ 10 ii'IJlfltl 2542 U1 tllfl1'I-ffl'IUl'YItY 50 iJ 1J1111nfl1atJ1n~91'Iff1ff\P11 

ifl1\P10fffl1ti'tJ/I'lJfl11Ut'lZ~m'IJ1Hii\P1H"'YIHf)11lfl1l91'i1lt'l:: f}\P1ff1'11flnlJln~m 1J1111Y1tJlatJ 

lfl1l91'Iff1ff\P11 711ln1Je~flfl1'iml1J71lJii61::wil.:J1.J1::1'YIff'\/a.:J~~tJ. 113 U. 

, .., ., At ., '" 1 J q" J ~ .e. ~ A .1 A 
~~alU1 1m'IJ~f1 , n:::'lftl 'IfltJ "tJll~f1t'l l1~::n:::ffnYl 'lftJt'I'UYI , 2542. f)1nlfl9l1tJ£l1J6ffltJWfI1'Vi~~1'Vl6 

,~i tJ~ltJ l1flam'SlJ 16flffl1tJ'IZmJ1Jf)1'Iff1J1JU1Y11~1'1f1m'i l~M m'I f1f;flUt'l::m'I'oNtJ'iZltJ'lfu 

~lflff11U~ 10 UtJ1f1lJ 2542 t:U elfl11rrl'IUlYlff 501J 1J'I111Y1tJ1atJlfl~911fflff911 , 11l!1 S4 - 83. 
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., ,;141. Q ~ ,,. ~ c.., ,;I 

ltWtln1;/W ~9'l1fl6lJ , Vf11W'n'V'W Xiu vt,1'i1U • en'i1tu lI~ee~fl1 , f1flllnllW Qfl'l/11 , 

'V'fntYtul1 t1111'1iun , 1'i'tJ l1qlimi'U1ffu9i u~~fl1,16:: flttnn ,2542. L6U''b'l1vflfJnniiul~fln1:i 
4 • I ., ..A - 12..1 'l''' ...C\

utJnltlDtn. l6nt'l'11lJ1::nmJ011t'l'1JtlU1Yl1~1'ti'101'm6~011Hfl11IUn::011 '01.11:: ,tJ'lfU'il1mn 1U 

~ 10 ih.J1tltl 2542 W fl1tl1'Jt'l'11i!lYlf'l' 5011 t1Ml1YlV1t1ULnllI'l1fl'1t'l'11I1 nl~l1'lvt"" u. 110 - 112. 

.......... ~..... .. ......., 1" ~ .. .....A 4

LnflnnllW 'ilmflt:lU,Yttl~tul11J111'UUTi Un::vt11YlvtfJ ~U l'l 1'i1U,2542. 16U ''b't1LvtflfllUt'l'lvtfJ011lltlnltlfl 

ffl. t6nt'l'11t11:::n6Un11'erUtiU1Yl1~1'ti'lm1L~e~01'HoInflUtl::m1'~t11:::lfJ'ti'U~l1n1U~ 10 

iiU1f11J 2542 W fl1f111t'1'11\Jl'l'1f'150 iJ tiM l1YlV1t1mnll 1'11f'11 t'l'V11 n~~1'l'1vt..,.\J.I08 -109 

1'l'101 dutP1'HU,'4tyq'l'lif' 'l!t11:::g1 Ltl'l:::'iI1~111tll i~YltH,2542. fJtut'l't1llii'l'lHlf1)j'IJe~L~mJ6t'l'1~'~'iI1n 
, " , . 

m1~t1t{j6~1l.1m11~1'tJfl~1tl'6Ul. 16nt'l'11t11::netlnl1tYUtlU1'l'11.:l1'Jl'1011 L~fl~nl1flnflml::011 

'l~t1n: 1(J'ti',r'il1nt'l'liu~ 10 ihntltl 2542 W tlltll1t1'11iilYlff 50 iJ t11111YlV1nmnllfl1n'lt1'V11 

nl~L'l'Il'l"'. tU05 ­
" . 

1'l'1tl1 i]Utpnw,2540. 11tl.:J1\Jm11~0 n111Lm1::lftl~tflh:::nmJYll~Lfln'l/6~191Q~uYiiu1'lf'~ti11if1J 
tlib. a ~ tI 4.., ~ 

~V1ffll1mnJn1::fl111.mm'll'lLtllJf1W::TVIl.I1f'l'lt1'm tll11TVW1MLn1l9l1f'1'1t'l'91114 U. 

QU .., 4J ~ ~ Q ~. 0 ~ "'. ~ • 

1'1l'1I Mq'l'ltJ1iU1ffUVI,~~1 tl.:Jflnq'U,q'lf1f11 Q'Il''Il'U,1'lf1 MtllJ'l'I1011,1i1H'J9IU 'fH'il1ty Llt1:::61U1'i1 

~1:nii'lf,2544. 011-n~IU11:::U1J011Hnfll~elltl:::m:::f1nl~l1flt16ff1~'Un6ilqjlilii.:Jll1f1«fltll14t:J 

Ql1Iff1limnl'UU1flL~fl. 'h~tI'lt111tlnU0111~lInUmt't1\!'Sw '!!fllf1H0111UlJ It'l'umhirm1u 

~.Q,I • A 

f1W:::m"J01n'iltlUWJ'Il'lV1, fll:llYlvt'1 68 U. 

d ,;I QQ,I.I.., , 4 .., ,;I I ~ 

11~W 'fi'U::U'vtt'l't! LmqWJUln'l f1~Yl~,2543. fJWmvtfl'i:::f11'1!1t1'lL1'f1~HtlflflWty\\ttlfl11vtlJ.Lflfltl'11 

t11:::fltltlfl11t1'S:::,!!lJL;~t1B,j~fl111tt:J~ fl11t.lgnL1'f\:::n,.mt11~t1t1fJt'I'11U~ 27 - 30 ff~l11fltl 2543 

q 0, 4., "" «:II. J 
W 1'HU'SlJt'I''H11'lf f)11flfJltl6~ \l~'H1flt2f11f1f10. 10 'W. 

1~iru't1' fl~-nfl ,2540. fl11ffmn'\16\t'fl Lift:J~~utUfl11111mhm1::f1111. tl'O 1,jUf{ufI~lUa::WWlU1H~V1r-lll 
~... .. 

Y11~fl111fl'l!lVl'SUtl:::f.!V1t1'1l1m1tl1fl1;/911t11111YllJ1M1f11;/911f'l'lt1'm, fll~l'V1'Y'l'" 14 u. 

11'i1 19U1l1'S1JL1'lf,2540. 11tlliil'mfltY'Il'm1tl''VIlJ. tl'111t!mlJtI'~U''W'S. lJ. 70 

....... , , ,,'" .. )! ~ ".,:, ""''' '" '"11ft! ........ .. ..
f'l'1 Hlt!fl,2535. ff1;!lJ 'Vi1 lift. 1l'W:::lJ1~'U 11J'l'I 11t'l'tI'l111UHt'l'tlfll111mtl::tI'tlUtlfll. l'i11qj1Ylllfl11'Y'l1J'Y'l 

~lliljlt! lf1t!tI'l(Jff~fffl1;/lifll1. 'Ji'l:rYllfl~f1'Yl(J ~lnfl, n~~11'l'Y'l" 149 U. 

t'l'Ullii flf'l'1i1(J1UU",~1~t:y \l.:l1~\J1 Utl:::irllln iimJ1U,2526. fl11t1i'lJt1~~fl11fliiflm::f1111tt'1'Yll.l 

1JfJ~1'l'1.t'I'm,jU1'l'v1'V1V1ff1ff911UtI:::1Y1fllU l"'V1ftVU'l1~t.l1::!Ylff''l'IlJm:::'l'I11~1'l'1tJlf'l'1t'l'f1flYlfllU

L1,,:::a~lL1f1lffJtl, n~.:lLYl'Y'l"'. ('Sltl.:l1\J1tI'U~ 22 - 04 ~,j1J~ 3) 

U.:JfI11tl 11 11t1flty'lf utl:::1J:::iiin6 nu::Umj~,2542. fl11f-lii91un:::fl11V1mfl,\!e~Lt1iifJfl'lJtltl'l.mntl'11 

AI ... ~ "" ... 'l"J 'l''' "'..; ...
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(02) ~. UJ4ntmru t'l.Ln'i1Jqll (053) 221-819-20 ~f) 1306, (053) 215·523 -
11. tlU~ v. I~V~ U;(I~ l11U 50300 1316 

zenitbco@anetnet.th 
. ... 

129/216-21& 111J 14 0. tf~lll'lJ1n I 

U1l1~~1::L1f11~91~'i::ntlfll~lnYl .., 

(02) 726'7664,726-8805 - 8 (02) 726-7763 

10250 

asyt@loxinfo,co.th 

- i 

109/199l1~ 4 O. Yll1alvuu 

fltl8~GU1J nlO'l11J nl~mw., ... 
10220 

(02) 972-7306, 972-7956, 

(01) 823-2482 

(02) 972-7956 

122 O. nlTii111U8 atl1J 'lJ1~rfl 

fll ~mYl ., 10500 

(02) 267-7080, 267-0619 (02) 237-1814, 

(02) 267-7157 

33/149611~ 10 tUl1f1l'1fl1 (02) 530-2619 (02) 530-5310 uraiwan@QwQwfonne,cQm 

tllrlYlfl1 nl~ln'Yi ., 10230 

-
0\ 
-.l 
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ih~u~ ;tlu;1¥Yl 
..:. ,
YltlQ iYl,Kvt~ imm, 

... 
tHmI 

50 'lJi'JYll\ll\le!lYl'fll~UI9ltl~hifl a ... .­16214-5 'It. 1111 12 tP1~ff 

U1~1n "run." "I 10500 

(02) 237-9150-69 (02) 237-9150 -

51 'Il'1~l{utbuhif\l'(;flUllfl~ 1IIJU 

11m hifl 

103 ~~ 5, 'If. 811 f[rm\tlLllfl 2 

~ ~... J w11£0 HPU"11~ff 6 tnflm::m 

"~~1"1'1'1 "I 10520 

(02) 907-3343 (02) 934-2366 -

52 
• ., -. .. 4 .." ....

m1JYl!flYlfUlUlllumn 1l1nfl 77/fA w~ 17 nUt1111,m111tl1 

n~~llu1Ji fllltl~t11'U n~~ll'll1" 

10600 

(02) 440-0195-9 (02) 440-0208 -

-0\ 
00 
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11mHIJ1't1fJ1fl':i (IllA'l.J1'mlV) 

.,.1v"nUl't1t1101 (Illfltlnlli'h 

U1Ui'Ul'I~ tl'llJ~1J'l'I1~ 

fl11Jl'YIfl11J laUm~~MU'll'tHlt1Ullfl::l'f)Ui~1i' 

tl'(lloJU~UflhLn::wI'llU1Na91NfI'I11~01~lm.l91'Hlfl::~"t'I'THn11lJ 

fl11Jl'YIf11u lfllinmiflm"'IItJ~laIJ11fI::16u't~1i' 

tl'tl1oJU A'uf1~l11fl ZWI'llU1Fli\"Nfl '111 ~ 0 1110~ '11111flZ1291a'111011lJ 
......... ~ 

lJ1111'Y1U1f1lJln'tJ",.ff1tl'fl1 

~11Jl11111u lflU~9lJU1Fli\"tiW"li'I;~~,.ii~
 

tl'Ol-UU/lUfl ~111 nzW9JlU1fin" Hfl'YI1~ n 111011'111IIazfJ"ml' f)'}'SlJ
 .. '" ~ 
1J1111l1U1flU10'tJ91~fl1tl'''' 

fl11Jl'l1f11u lfliillI'llU1Hiillntll"li'I~~lpn\l 

tl'tl1oJu/lU f1~111 fl::W9lJU1Fln91Flfl '111 ~ O1'HO)./"1IIflZ fJ91 tl'1110"'11 

r.hUIl1f11u lfl'iiWI'llU1Fln91Jitll~I~'l'Q1flll 

tl'moJullufl111In::i9JI1l1Hn"Flfl'l11'lnmn'tJ9l'iUaZ'2f1ff111n1'IlJ .. '" ..
lJ'H11'11U1f1UIO'tJ9l'if'lltl'911 

fhlJlflfllu In'ii11I'llU1Hafln\lt''li'1;'l1j~ii\l 

fft'l1'1iuflUf1~111a::W9JlU1HiiflHn111'lm'Imll9111ln::~91tl'1110'I'jlJ 

flllJlflfllu Iflv~9Jlu1r;a91Jitll~I;~1j'jfi'il 

ffCl1oJUflUfl~111fl::'t1Q1IU1Hi\llHfl111'lnl'jIOllll'Illn::~'1Itl'111O'SnJ 
......... ,~
 

1J'\111flulrwmll91'I1'I1tl'91'J 

fhlJll1111u lfl'iill91lU1Fli\91Ji\lt"'1~'l1j"O\l 

tl'(l1,jUflufl~111nzillllu1flnflHn111'l1l111nll91'Hm::1291m110"1J - ~ ;
1J111111U1rwI01l91~ff1t'\'''' 
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... ~" t1'llflJJ't1I'ti 

" " 1. 1CJf,ll i vl fI11lJl'lllJ'IItJ 

fI11lJl'IIlJ'IItJ2. i~ lflll\1tJltJtI{mJniCJffl " " 

fI11lJl'IIlJ'IItJ3. lCJfl~mJejfihn~ " " 

" " 4. II1.Jn'WI~UlJi"llvl~ fI11lJl'lllJ'IItJ 

ItJ~t1ntJmnll,r~ 1 rllrlni'lJ 1~lCJffl1ivl8%'IIt1~JnnrmtJiitlnll,r~(IIntJllrl~ltJ~t1mYUtJ~lfll~18) 

'" ItJ~t1ntJmn 100 ni'lJ 1~lCJffl1ivl 8 mlJ 

8X1,000 '" ItJ~t1ntJmn 1,000 ni'lJ 1~lCJffl1ivl mlJ 
100 

'"1~CJffl1ivl 80 mlJ 

" '" I'Wmnl1CJffl1ivl 98 ni'lJ lJ1\11n lCJffl1m~fl 100 mlJ 

" 100X80 '" IUmnl1CJffl1ivl 98 ni'lJ lJ1\11n lCJffl11n~fl mlJ 
98 

1'1't1~i~ lCJffl1ivlm~fl 81.6 ni'lJ 

" 
fl~UtJ I'1'lJltJ~t1ntJtlff1 1 nlrlni'lJ 1~lCJffl1ivl'lf'l1flm~flfl11lJl~lJ~tJ98% ~ltJ1tJ 81.6 ni'lJ 

-wt:lm~t:I 

ItJ~t1ntJtlff1 1,000 ni'lJ I'1'lJlI~1i~I~t1 400 ni'lJ (40%) 

"l ""l "'I" : ",.<i " <!t "'.1 'I"1. ff111~lflll\1'\.JltJtllt1t1n ICJffl l'lf 4% 'IIt1~tJ1'I1tJmUtllI'IN(IlntJllrl~ltJrltlnffUlJ~lfll'lf8%) 

1~t1 100 ni'lJ l~ffll 4 lJrl. 

.,j 4X400 
lUtI 400 16 lJrl. 

100 
,1 " " ItJtlff11 35 lJrl. lJ 1\11nu1ffll 't1n1lJfl 100 lJrl. 

" " " 100X16<!t 
ItJtlff11 35 lJrl. lJ 1\11 nUlffll 't1~'I1lJfl = 45.7 lJrl. 

35 
1~ff11 i~ lflll\1tJltJtI{t1t1niCJffl 45.7 lJrl. 
" . 

2. ff111CJfI~UlJejfi1m~1~ 2% 'IIt1~U1'I1Umuml,r~ 
.<i '" lUtI 100 mlJ 1~ff11 2 lJrl. 

.,j 
'" 2X400 

lUtI 400 mlJ l~ffll 8 lJrl. 
100 

<!t " " " '" l'\...Itlff11 18 mlJ lJ1\11 nu1ff11't1~'11 lJfl 100 lJrl. 
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..."	 " " 100X8 
I'W tl ffl':i 8 :lJl'ill fl'Wlffl'.i l1'1 ..11If1 = 44.4 :lHl.
 

18
 

i~ffl'.i i~ I~l'.i I'il'WIUtl{tltlfl iClf~ 44.4 :lJCl. 

100	 0.05 

0.05X400 
400 2 

100 
,l " " 

l'Wtlffl'.i 18 fli':lJ :lJl'illfl'Wlffl'.il1'1l'Y:lJfI 100 

..."	 " " 100X0.2 
l'Wtlffl'.i 0.2 :lJl'illfl'Wlffl'.il1'1l1 :lJfI = 44.4
 

18
 

i~ffl'.i i~ I ml'il'WIUtl{tltlfliClf~ 1.1 
"	 . 

4. ffl'.i IClffllivJ i~ 1.5% '\ltl'l'Wll1'l1fllUtllllf'l 

100	 1.5 

1.5X400 
400	 6 

lOO 
..."	 " " 

l'Wtlffl'.i 98 fli':lJ :lJ1~l1fl'Wlffl'.il1'1l1:lJfI 100 

"	 " "...	 lOOX6 = 6.1 fli':lJl'Wtlffl'.i 6 :lJl'ill fl'W 1'~1'.il1 '1l1:lJfI
 
98
 

i~ffl'.i i~ 1mI'il'WIUtl{tltlfliClf~ 6.1 

O"lU 

1. 19i':lJIU~tlflUtlffllfl'jfl Al nIClfli':lJ i~ffl':i IClffllivJ 81.6 fli':lJ 

2.	 vJtlfllgtlUtlffl 400 fli':lJ (i~'illfll1J~tlfl 1 nlClfli':lJ) 

- ffl'.ii~lfI'.iI'WI1Jtl{tltlfliClf~ 45.7 :lJCl. 

- ffl'.i IClfI~V:lJejf~IMl 44.4 fl'j:lJ'"

.c:t ell	 QI '"vJ 
- ffl'.i 1I:lJ fl'W IClfV:lJClfCl I ~	 1.1 fl'j:lJ 

- ffl'.i I C1ffl-1 i vJ	 '" 6.1 fl'.i:lJ
 

>J 1J'" '" U >J «>1 '"
 3. ~:lJllfl'WIICl~1 CltlflffU ~'.ifllll1'1 1 fl Clfl'.i:lJ Hffl'.i IClffllivJ 183.7 fli':lJ 

4.	 vJtlfllgtlllfl'WIICl~I1J~tlmYUU~'.ifl 310 fli':lJ (i~'illflllfl'WIICl~I1J~tlmYu1J~'.iflll..r'l 1 nIClfli':lJ 

- ffl'.ii~lml'Wl1Jtl{tltlfliClf~ 70.8 :lJCl. 

34.4 fli':lJ 

.c:I.c:I	 QI ... .1 
- ffl'.i11:lJfl'WIClfV:lJClfClln~	 0.2 fli':lJ 

- ffl'.i I C1ff!1 i vJ	 4.7 fli':lJ 
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(Development of Paper Products from Pineapple Core) 

"" l't1Ulfl~ 

, 
"" t!'UH«llfl.:lfllWll'U 

u 

'U1Uell~U~ 

~~tJNA'U6tJ1fl'i.:lnl'i 

1I,ti11't1tllKm't1fll'U1~ihl'UlI.:Ifl~'W'i~'Ufl'i l't1tlll'Ug}1'U~rJ'U 
A ~ ~ 

168 t1'U'Uft'i6fJfitll U'U1.:11'U'i~'WmUla l"V1~ffVl "l.:11't1'WcIJ 

l'Yl':iff'Wl1 0-2281-0545 ,0-2282-8531-2 l'V1':iffl':i 0-2282-4490 
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o 0

RlUl 

& ,.! QJo"l4"" ~" 
mfHnl1..h~fl~1JflllHflmJl1H'fl1J'U ~"'YI1'\J'Ul'VmL'lflJl~fl~1JflllHfl~1Jl1J!'U 

1flHfllli~m~~~ flll'W~'Ulf-ln9lt1Wenm::"1'l:l~lflUfl'Uff1JlJ~l" '\Jtl~ h~~l'UN'fl 1,j'm~i1~\ll'U 

l::~1J~91ffll1ml1J'\J'Ul"dtl1J ~\I~1l'U'U\ll'U 1"tJ~htJ1~tJu'fl::'tJfl~1Jl1J 1J1111'Y1tll~m'YIfl1 '1..1 1 'fleill'lf 

~ 1 ~ .: '1 QJ ~ .1 " ~ , &d 

1J\lfl'fl~l~'Um 1'Y1tlll'\J9I 'lf9lld'lf l'Utl111 !'Uflll'iJ"Hfl~1Jl1JUl~fl~1J"1fJfllfl'YIq'l:lQ C)f~fl'fl11m 

, " 
II fJ'fl~l~tJ"~l\l "1 1'1..1 l~ tl\l'\J~\l1Jll ~t1W enU'fl~Nft9l.fiw en t'U ff1'U '\J~\I fllfllJ U,j~~~fl rl11il\l'l1'U9I~'U 
. ' QJ"'" QJ "1 1_.1 QJ 1".1 ... "~":!II .!

fl1l'YIlfl'fl~H1Jll~flWerJ N'fl9lflWerJ fl1J l"l 1J9Il~1tJ~l ll'fl~"~fl 1JUl~"'l:IJ C)f~fl1lHfltl1Jl1J'U 

" ~~'tJfl ~ 1J l1J ~ 11Jti'U 11\I fllfl 'YI q 'l:I ~ U'fl ~ fll fllJ u,j~ 
. " 

flw~~itJ111~l~'U~dHV\l'htlflfflllJl~fltl1Jflllllfl~1Jl1Jlrl1Jij~~lrl'UUl~ 1tJ'lftJ 

, "" QJ ":!II 4 ""~ " " , .. """, cl ... ':"
91~Hjl'Ull1JflllHfltl1Jl1J l~tl L'lfllJ'U U'U1'Y11\1 !'Ufl1lffll\1\l'flfl1l~1J !l1fl1J'Utl\l'YIl11 'fl~m !'1..1 

" 'U1J1'Uflllf-ln9l'U~\l1H~1'U l11Jl1\1ffl1Jll\lvr~'Ulm;~1~1J 11~tlff~l\1m;~hnj1~ltl'U~dH~ 
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fi"h 

... ... .. 
1fffltJ':i':i1ImuC}1 

~ ... .. 
fll':iff':il~n~~1.Ilfl ':ii l'U tJ':i':i ,muC}1 

",do 41
QJ 

un tJ1'V1'H'U l'V1'IJtl~tJ':i':i ,muC}1 

.1 ... .. 
lJ':i~Lfl'VI'IJtl~tJ':i':i 'fltu C}1 

,tJ'VIHtJ':i':i ,tituen 
.1 ... .. 
lJ':i~Lfl'VItJ':i':i 'fltuC}1m~fll1:l 

m ~tJ1'U fll':i tltlfiUtJtJ~fl ffl'H m':i 1.1 

QI' Q QI cI 
fll':i tltlfiUtJtJU~~W\9Jl'UlN~flfltu C}1 

illflUn..m 
,jfl':iM1111ff~'1111.1i'fi 

fltlfifi""1V'11'Vhu~'U~ 

mltl~1I lfim~fll1:l Ufi'U fftJtJ~':ifl 

1'11.1'vJ1Ilfim ~fll1:l Ufi'U fftJtJ~':i fl 

171
 

172
 

174
 

175
 

176
 

178
 

179
 

181
 

188
 

191
 

194
 

199
 

203
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IV IV J 

1«~1J11il.flwcn 

(PACKAGING MATERIALS) 

JI 

th~:U~ Viw~m (2531 : 39) tlntJ1tJ'iff~tJ'i'i ~fiw Cl'i'1 ~tJVl'U l1'U 11-81ff11J1'i f:lll th 

fltlmtl'U 4 th~I.fl'Yl''HtY'l fitl 

1.	 th~I.flVllC)f·nijfHf (CERAMICS) 

.: 4 
m ~l tJtl.:llfl CltltJ Cl1tJfl '1111 

.1 .. .... 4 .... , ~ I II) ~ 4....l, ~ 
2.	 lJ'i~l.fl'YlHCl~.flWCVl'Yl ~~lfWl'lf - Hn (VEGETABLE PRODUCTS) ~lln ~11, Wtl 

.1!'	 . , 
II) ~ , ~ 4 .... , .1 .. I ~ 4 4 ....
~11,	 LH,~m.:l 11 In'U mnn'W'If - Hn 'U~lJ'Ufl.:lm~~l'l:j ff.:lVltll'1f'U H1 'H'itllmfl.:l~n 

ff1'U ltl'U~'U 

3.	 tJ'i~I.fl'YllCl'H~ (METALS) 1';'U 1l~'Ull1gnmtJ~~n (TINPLATE), tl~ijlijtJ1I lClm: 

Hff1l (ALLOY), fl~ijdjtJ1Ill~'UltJ,n (ALUMINIUM FOIL) llCl~'Yltl.:lll~.:I 

4.	 tJ'i~I.fl'Yl'WCl1ff~n (PLASTICS) ltl'U1ff~~'~~lnn1'iff.:llm1~~'UtlnnnPOLYMER q 

ff1'U1I1n';1111~ln PETROLEUM OIL '~lln 

- POLYETHYLENE (PE) 

- POLYPOPYLENE (PP) 

- POLYSTYRENE CPS) 

- POLYESTER, POLYVINYL CHLORIDE (PVC) 

m]'t1tJ lI'Ug.:l (2533: 9-10) nrl11g.:l 'Hern''UnWVj~1'iW11~tln 'cN1ff~l14fl';1.fl1'1f'U::tJ'i'i~ 
JJ o.dl.c:Q ... 1 Q,I , .Q Q 9J "0 .tIQ d .or==. ~.d 

~::~ tl.:lfl1'U.:I f:l.:l fl1111lJ'i::'HtJ~ 'Un1'iHCl~ff'U fl1 llCl~~::~fl.:lfl1'U .:If:l.:lfl1111ll1 111:: ff1l'Ufl.:lff'U l'l1'Yl 

tJn ~fl~ .fl1tJ' 'U ~1tJ 1';'U n1'iflflnff'U f11' 'H1j~ihY1'i Cl::Cl1tJtJH'If-U ~l r1'U ff1'U tJ'i:: ntltJfltln 

11.:1 ~ Cl1~ ~Hi;~,jn~::Vj ~l'iW 11~tln1ff~~'i1fl1~n~1I~1J1' cN';l.fl1'1f'U::tJn ~ 1ff~ ~,jn~:: \l n 

4	 ,~,~ .:'1 d:'': "'~ .. I ~ ~I	 .... 

lCltln 'If ~llnm::lJfl.:lll1 Cln 'Yl.:l'Ul'W'i1: 1I~'U 'Yl'U n1'i HCl~flfl'U'U1.:1~1 ff11J1'i f:ltltlnlltJtJn1'i'W1I'W 
q 

~'" '" d ""	 '1 . 1 •I.fl1tJ'U tln 
, 
~~ 11 fl1111 II 'U.:IllH 11 Cl:: 'Yl'U 'Yl1'U 1'W tJ.:I'W fl 'U '1 ~'H 1Hn1'i 'U'U ff.:l ~tJlJ'i 1ff~ 1nn1'i 'lf11 ~ 

lfftJ'H 1tJ ll~ .fl1tJ'H er.:l'WtJ,·,hm ::ilfl.:l hill1 1J1~''U n1'i';l.fl1'1f'U::tJ'i '1 ~ 1'W'i l~ff1'i Cl~ Cl1tJ';ltJfifi~ m 

d QI jJ '9J ~ QI d ... 1	 I I 9J.qQ '0 ,".d
lfl1lntJff1'i Cl~Cl1tJ'U tl.:lff'U fl1 ll~ lln11lJ'U 1ff~'YlllJ'i l::11Cl::ll~ n.:l1tJ 'Yl1 'H lfftJ.:I~tln1'i'U'U ff.:l HHCl~ 

q	 ~ 

~.. 4'~.:'1 .. ..6 ~.. ~ 4 ,~ .. 
V1~ ~ tl.:l'W ~ 1'1 W11 ClV n 'lfm::lJ V.:I'W Cl 1ff~ nil 'Yl'U C)f.:l ~HCl ~ 'il::~ V.:ILCl fln 'If'lf'U ~IlCl:: ~ W.fl1'W 'U fl.:l 
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4 "~QI 4!i 0 .J! ~ .d" o.c9.d JJ Q,I ... f 4
fl1mH)fll·1J1ff~IVH)'VI1fl1'1f'\.J::tJ'n~ ~~Hl~~~~~Hfll'\.J~(HI'U£J\li:l'l1i:lfl 3 lJ~::fl1~ fl£J 

1. oU'£J\I i:l1~enfitJ ff'\.J f{l~Q fltJ~ ~ ~ lli:l:: lltJtJ'U~Hfl1'1f'\.J:: tJn ~ hw ~Nii~~::~ £J~ ~111'\.J fl 

fJW ffll,j~'U£J~ ff'\.J f{1,!'\.J £J£Jflmh~i:l::l~eJ~ 1'lf'\.J t1fl'l:lW::'U£I~ ff'\.J f{l~tJn ~ I~ '\.JN~ fl~ll 'U£J~I'I1 i:l1 

l~'\.Jm1~ 'lfij~'U£I~fl1'1f'\.J::tJn~m~l~'\.Jflrl£I~ 'U1~ m::i]£J~ m::~l'1:l '111£1 9f£J~ "1i:l"1 ff'\.Jf{l~\1fl 

tJ~~~~::lfi~116fi~ eJ1fitJ~'\.J ~lmfl1ffmh~ 1~,r1~ ff'\.J f{l~QfltJ~~ ~ ~::lfi~116fi~ eJ1IflijfiU1ff~'lfij ~ 

1~,r1~ l~'\.J~'\.J 
JI ,J QI ,. 4)1,Q" I.Q JI.:i.q 1 

2. 'U£Jlli:llfleJ1fltJfl1~'U'\.J ff ~ fli:l11fl£J NNi:l~ ~::~ £I~'VI~ 1tJ11ff'\.J fl1'V1~:: Ni:l~ ~::'U'\.J ff ~ ~eJ.. .. 
1 

... ... 1 111 <I ... " <II 111 ••1 
'VIHl~£I 'VI1~mfl1ff 'I1~£J'VIHtJfl ~eJeJ1'\.JV.1'11'\.J::£J:: I~ l'lf'\.J HW'\.J~ HI III 'I1~£J ~fl£I'\.Jl'VI'\.Jl'\.J£I~ 

..,; I.K "" " ~ I "" 'P d/ .1 ~ .1 
~1'\.J1'\.J I'VI eJ1'U £J~ fl1~ 'U'\.J ff ~ fl1~'U'\.JU i:l:: i:l~ 'U£J~ ff'\.J fll'\.J '\.J ~'\.J fl11 ff'\.J fI1~:: (HI ~~ 'I11l1eJlJ i:l1eJ'VI H 'VI ~'\.J 

a • 111 .1'1 ".1 'I ,,'" d , P """ d/lV.£J'\.J1 IlJ I'lflJ~::fl£JtJfl1HI£JflUtJtJfl1'1f'\.J:: I'I1llfl111l11'U~U Hfl~'VI'\.J~£Ifffl1V.U 1~n£Jll ~'\.J ff'\.Jfllf;)~ 

.1 I <I 
~~ '11111eJlJ i:l1 eJ'VI1~ £I eJ1~ ffll \! ~ W 

Q d .." ~I 0 "cl , " til
3. fl111lfl~I'I1'\.J'U£J~1'i1eJfl1~~i:l1~ 1'i1eJfl1~~i:l1~~::'Vl1'11'\.J1'V1 ff£J~ ff£J~fl1~fll I'\.J ~i:l1~Ui:l:: 

, "" JI 
~ " 1 '" ... 'I 'I"'" "" " '" '" ~I
IlJ'\.J~1HUN'\.Jfl1~~i:l1~fl1~ ~'I:lW1'1ffl~~Ui:l::'U£J~Uf;)lllV.£J~~ '\.J£Jfl~lfl'\.J1'i1eJI~ 1'I19f£Jff'\.Jfll'\.J'\.J 

'" ~ """'" d/ d/ .K'I '" <I '" '" ~ ... 'I ,,'"
fl1~ ~i:l1~eJ~llJ'\.J~1~eJf;)~fl111li:lfl9f~I'\.J l£lfli:lfl'l:lWmV.1::~ 1'U £I~fl1'1f'\.J::tJ~~ ~ ~~'\.J '\.J fl1~ m £Jfll'lf1ff~ 

a • d/ d" ~I
lV.£I'Vl1fl1'1f'\.J ::tJ'n ~Ui:l::fl1~£J£JflUtJtJfl1'1f'\.J:: tJ~ ~ ~ ~ ~fl1~'U £Jfl111ll '11 '\.J Ui:l::'U £1\1 i:l ~lflI'i1eJfl1 ~ ~ i:l1~ 

l~£J~::'lheJ 1..rff11l1~ f;)tJ~ Hll-ll1'11111eJfl1~'U1eJ'U£J~tJ~1:7'V1 

fl1~D£JfllltJtJ1m~fff1~tJ~~~fiwen (THE STRUCTURAL PACKAGING DESIGN) 

fl1~£J£JflUtJtJ1m~fff1~'I1111eJ~~ fl1~ti1'11'\.J~t1fl'l:lW:: 111~1~ 111'V1H 'U'\.J1~ 11~1I1m 'fh'\.J 

.1"" a "'.,;. "" .1 ~ 'I " "''' ";'1"
lJ~1I1W£J'\.JC'] 'U £J~1ff~'VI ~::'\.J11l1Ni:l~Ui:l::lJ~::fl£JtJIlJ'\.Jfl1'1f'\.J::tJn~ I'11m 111:: ffllfltJ'I1'\.J 1'VI I'lfff£IeJ 

<:to-d.Q dQ,l I 

~i:l£J~~'\.Jm~1l1tifl1~Ni:l~ fl1~tJn~ fl1~lfltJm'l:ll Ui:l::fl1~'U'\.Jff~ 

J! '" <I~" '" " <I '" <Ifl1~ £I £JfllltJtJ1m~ ff"J H 'U£J ~tJ ~ ~ ~ flW en '\.J '\.J ~£J £JfllltJ tJ~ ::11 tJ'VI 1.J1 'VI ff~ 1~ ff'n fltJ ~ ~ ~ flW en 
, ~ 

l1~~lfl'VI INDIVIDUAL PACKAGE Ui:l:: INNER PACKAGE Viffm~'fffitJNii~fiweni'\.Jumui:l:: 

.f'\.J~ 2 1~'\.Jri1'\.J 1'I1tyu~~::ijl11~H~fl'l:lw::£J~l~ 1~tf'\.J~~'\.J£JdfitJNii~fiwen (PRODUCT) 11l~'\.J 
"" '" <I"; " 1 "a '" 'I " 1Ni:l~ flW en 'VI~:: ~ £J~ tJ n ~U i:l:: £I £I flU tJ1J fl H ff~ 1~ IV. £J~ £J~ ~ tJflU tJ~ ~ ~ I'I1l '11111:: ffll ~ eJm ~~:: 

o til Jlc:l Q,I .-!I 0 GIl "4 I cl I 4 ~ 0Q,I

fl1'11'\.J~ I'I1lli:lfl'l:l W:: I~ V.1::'I1~£J'VI11 'I11l111~1~'VIm1l1::uflfl1~ ~tJ f;)£J 'I11Ui:l::m'\.J 1eJfl111lff::~1fl 
~ . 

~£Jfl1~,hlmNii~fiwenfl1eJ1 '\.J £J£Jfl1l11 ~ v.f£JllVlnh'l11Y1Vi l..rfl 111111fl-ll £J~~llm £J~Nii~fiw en 

1~eJm~~fl~1eJ 
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QI "_I "" "" 11 <t
fl1111l11J1rJ'lJfl·nJ':i':i~flWCV1 11':i::'lf~ 'YlW~I9l':i (2531: 19) v1~m 

BRISTON AND NEILL (1972:1) i~i,rfl1111l1111rJ'lJfl~l..In~tiwCV11~2lJ':i::f11':i flfl 

CII ria A ... 1 Q tI .:s Q g,I1 1 d. 
f11':il..l':i':i~flWCV1 flfl ffll11:: 1'YlrJ1ff1ffl9l':i Ull::1'Ylfl 'U llrJ'lJfl~f11':iII'l':irJllff'UfI1 

..;. , 
I'VHlf11':i'lJ'Uff~Ull::f11':i'lJ1rJ 

f11':i1..l ':i':i ~tiw cti' flfl 1~fl1':i ff ~llfll..l~i;I9l.nwcti'i lJti~~l..Inflfl i ,rfl~i 'U fffll'Vi~ 

I~ rJl..IfflrJffll\l':iW 11l!::~':i1f11~n1111:: ffll 
I 4 lCl r d. 0 ,1 .;. d CII 4.4 , 

flllfl~l1':ifll1l..1'11 fl 'Yl'Yl1'lJ'U1l11'Viflf11':i1f11..1':iflll1l1':i fll 'Viflf11':i'lJ'Uff ~ B 

" 'Uflml1flijir~~~i,rfl1111l1ll1rJflflll1flll1rJ 1'I1'U 

QJ tI .die. ,.JA.l 
f11':il..l':i':i~flWCV1 l1ll1rJfH n'ilfl':i':illI9lH"1 'Yllfl~'lJ'UI9l11fl~'lJ1..I1'Uf11':i'YlH 

.J,d 4 Q,I g,I tI 4 d I 

f11':i19l111~'YllflrJ11 'Ufl~fll..lf11':iflflfllll..ll..lff':i l~ff':i ':i fI fll'lf'U::l..I':i':i ~l1 ':ifl'H 1..I'H fl 

i,rfil..l~i;I'l.nwcti' (q'~1~1~ I~fl~l~':i:: 1I11::lJ':i1W 'VinW11;frJ':i 2529:128) 

Q,I tl4 Q,I' Q iI 1 i"0 
f11':il..l':i':i~flWCV1 flfl f11':i'U11f)l1ff~ 1'lf'U m::~l11 'Vill1ffl'ln IIn1 1l'H:: II 

- 1 ~ I " "" " ..;. _I 1 " """" " 11':i::nfll..lllJ'Ufll'lf'U::'Hfl1111ff'UfI1 l'Vifl11':i:: rJ'lf'U l'Uf11':i l'lfffflrJ llfl1111 

U~ ~II Hff1rJ~111 i~ ff~ ff1'U ~ QnlKfl ~ fffHfl1'Vi'Vi 'il tJ~~ ;j fl1111 i'U f11 ':i 
, " """" I ~ " "" <t""... ""19l~l9lfl I1 flff1':i1111:: l 'HIn~~llfl1111'Vi~'Vifl l'il 'il1flfjCJ1flff'UfI1 

I 'JI t. 
f11':il..l':i':i~.nwcti''Hll1rJg~ ff ~-H fl~ll'H~fll..l':i':i ~tiwcti' nll'ti~fll'lf'Udii ~I'Wfl 

• .Q QI tI "Q i"" Q,I I 91 Q1 .4 I ct JI
f11':i 'lJ'U ff~II11::~lll'lflWCV1 'il1n~~1l1'l 11 rJ~1I 'H M ~1..I':i fl fl'I1 ':i fllll111~ l'lf 

~ ~ 

_I 1 "..;. QI - 1 ".:"" _'I QI QI "" QI """11':i:: rJ'lf'U I'ViV1I9lQ11':i::ff~flll..Ifl~I9l'U l'Uf11':ilJfl~fl'U 1I11::':inll1~1lI'lflWCV1l'H 

, , " 
fI ~fffll'Vil9l11fl~ 'il'U t1Wfll'Vi i nn'lflrJ~fi1.Jlijflll ':i n~i;19l i,r11lnfi q'~ 'U fln'il1ni] 

fl1 'il mil1 i ~ 11'H 1..1 -H fl 'H ~ fll..l ':i ':i ~.n Wcti'l rt 'U i1'il ~ rJ ~ ffui ty fl til ~ '11 ~~ i 'U 

"" "", 11";' QI _I "..;. i1l"" ,
m::1..I1'Uf11':i ~1l19l1l11::'H 1..I'H flf)l'il ffl1~I'Vifl1I'lQ11':i:: ff ~flfl'U "1 9'1 flnl1111rJVrJ1~ 

"'" QI _I "" QI _I "" d QIf)l'YlI'lf'U 119lQ11 ':i::ff~ fI'Yl1~~1'U f11':i19l111~ 119lQ11 ':i:: ff ~ flm~~ 1'U f11':i Ifl 1..1 ':if1111 

1~rJff~lJlln'11..1n~.nwcti' l1ll1rJg~ 'H\htJ~lJII1..I1..IiI9lQfllrJ'Ufln~fhmr1~lJflilfl~~llfl':ifH 
4 , JI A Q,I tI '" Q,I • I A 0 SlA tI 

l1':ifl'H fl1111~1lI9lflW CV1fllrJ i'Ui l1lJllfl~fltJ ff::~1n9H)f11':i 'lJ'U ff ~ !fJflf)l'U1rJi'HIn~lJ':i::1rJ'lf'Ui'U 'YlH 

" ""1f11 ':i mill!:: f11 ':i 1..1 ':i fl fI 
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QI tid 0 QI 0 ell fJJ ci ~,,~.dQ Qi '" 
1J'n ~tlW crill f11111 fflf1qjffl11 'j 1J ff'W f11LU'l:fll'j fl I'l1~ CJ1 ~ 'IJ 1~ff ~ l ~ ff ~ 11 'W ~ 11 ~ IVn 1: 

. '" ... !'III '" '" "''1 ... , i-I ......
1J'j'j'tlWcrll~llff~~1J'YI1J1'Y1LLI'l:11'Wl'Y1l'Wfl1'jflI'll~ ~~flij lJ'Wflij 

1. fl1'j1J'j'j'llI'l:fl1'j~lImij~tltHti'W (CONTAINMENT AND PROTECTION) 1J'j'j~ 
... ....I • e::l i 11: '" ':., '" ok
tlWcrl'YI 'il:tJn: ff1Jfl1111fflL'j 'il 'fl'W 'W flij~mijtll'W 1tJflijfl1'j1J'j'j 'llI'l~fl1HJlImij~CJ1~tll'1f'W:1J'j'j' 

'" i ",... '" J! .. ..... ... 4 ,
'il:fl ij ~ m 1Jfll'j ij ijf1111J 1J 

'I
l11 ffl1J1HlrJ 11m ij ~NI'lfl tlW crI 'illf1f11111Lff tJ111 tJ L'W ij ~ 'ill f1fll'j 'IJ 'W ff ~ 

tltJ~ti'W f11'jL thLfftJ L~1Ji'f1l:n41tJ ilh~ijllffI'lltJi 1 IVnl~~1Jntlfl hJ~ij~f11'j~ 'il ~ i~i'ml'W fl'j ltJ 

'il1f1tJ1'I11'jL~'Wvhmrij1J1~UNI'l~'Wn1tJ~1J1'illf11J'j'j't1wcti'~hh~tJ1JftJtJffll\!nlr 

2. fl1nh;Niiflt1W cti' (INDENTIFICATION) 1J'j'j ,fiwcti'~tJ~Uff~~'-A'n1 'W19l1Niiflfiwcti' 

I ", ..,. 'I ... ...,. 'I "'4 '" 4 '" 
fltJfj1J'j ltlfll'W'YI'W'YI l~tJfl1'j l'll''lfijfl1'jfl1 (TRADE NAME) ImtJ~111J1tJfl1'jfll (TRADE MARK) 
. . '" ... ",.. ... _I .. '" '" ~ ... ... ,... "'''1 '" 

'lftJ fjNMl I'lf1'l:1 W~llI'l~ lJ'j ~Ltl'YI'IJtJ~ff'Wfll L'lJl1J1LlJ'W Lm tJ ~lItJ1J ~'II'LVn l~fj1J'j tlflfl tJ~fll'j1J 'j'j' 

t1wcti'~~ltJ'YIHL~'Wi~ lItJ~'I11i~41tJ 19l1~f1'l:1'j;~f11'j~'IJ'Wl~VWL11111~th'W 41tJ ff~' cg~f11'j ,,rL~'W 
.a 'QI d I' 0 fJJ QI I .Q.".Q.

11 'j ijllfl f1 fl H f1 'W CJ1~ 'W tJ f1 'illf1 'il ~~ lt1fl tJ fll'j 'il ~ 'ill11I'l1 tJ~ 'll'1tJI'l~ f11111 N~~I'l1 ~ l'W f11 'j 11 tJ1J ~ 1 tJ 

.. ... ....Ii I '" : '" '" _I'" "'''1 i "'...... '" N"fltlWcrl'YI lIfltJ~fl1'j 'YI~'lJij~'jl'WfI1lJ"f1LLI'l~fj1J'j tlfl ~~tJf1~1tJ 

'" 3. fl1'jiil'W1tJfl1111ff~~1f1(CONVENIENCE) , 'W1l4'IJtJ~fl1'jNiiflU"~fl1'j fl"l~'I!'W1J'j'j' 

... ..", ':. "e::l... i"''l ..... '" ok '" ...
tlW crlfltJ ~Lij Vtll'W1tJfl1111 ff~~1f1fl ijfll'j'IJ'W ff ~llI'l:fll'j Lf11J'jf1'l:11 1l 'W f1"~ ff'Wfll CJ1 ~flV~ 1If11111 

,;" d .cd" QI Q,I i~ ~ ~ Go' ~ d.d d

lI'WfI~ll'IJ~U Hffl1J1'j O'YI 'il: 11~CJ1ij'W (STACKING) 'YI1Jf1'W ~l'I1 "ltJ'II''Wl~ vtJ 'j:11 tJ~~ 'W 'YICJ1~ 1If11111 

'_I 'I '" '" .s '" 'I "'... 'I ..II fl f1 fl H flll1 lJ 'j ~ ltl 'YI 'IJ ij ~ fll 'j l 'If~ 1 'W fj VVf1 U1J 1J 'il ~ fl V~ tJ Vf1 U1J 1J l 1111 f11111 I'll 11 1: ff 11 l'W L'If~ 

'" ~q91f1'j'jllLLI'l:ff~'j:~l~fl1£1 L'lf'Wff:~1f1';Vfl1'j~1J i11 ~f11111tJ"v~fitJu,,:m1J1:ffllti1Jm1:f11'j 

,.g~1'W 

4. f11'j~~~~f11111ff'W''il~1Jntlfl (CONSUMER APPEAL) f11'j~1J'j'j,fiwcti''il:ffl1J1'jO 
'" ~~~~f11111ff'W' 'il~1Jntlfl i~~'I!'W L~UNI'l'illf1tJ~ti'th:f1V1J11"ltJ"1 V~l~ mVi 'lJU1~ ~tJ~l~ ff 1ff~ 

'JJ Q,I QI Q.et GI " " "JJ ~.d =It QI QI tI~
'IJ VfI 1111fl1Vf1'l:1'j1JVf111i f11'j l'll' fjV Vf1111J1J 'il: fl ij~ ff'j N ff ~'YItJ 'j:f1ij1JLlJ U1tJ I'l f1'l:1 w:1J'j 'j ,tlWcrI U 

, -A'lti~tJ'j: ff'YIim~'YIHf11'j ~Vffl'j U":lti~ NI'lm:'YI1J'YI1~~fl1'Y1tJl';V~1Jntlfl (TO FIT THE 

CONSUMER NEEDS) L'lfU 

'I '" ........ "' ..,.... '"
 
VVf1U1J1J l111J'j'j'iltlWcrlll11"ltJ'IJ'Wl~ m'jl:N1J'j ltlflllfl1111flij~f11'j 'lJU1~ 

q Of 

'" I

tJ~1J1Wfl"ij~ 'ilU ~1JtJ'j:lI lW f11'jci1ijVillflf1';l~tiU 

f11'j 1cgff1JU 1J'j'j ,fiwcti' ~',f f11111 1fff1ff1J~U;ti1JN~flfiw cti'~'" v~lIvdm tJ1U 

l'lfU ffU~~ 'lr:U~ l~tn ih ti1J1J11~fitucn1.h~ltlYHf1~t:J~~T1t:JH 11;t:Jt:J1111'H~t:J';'Wlff~1JfffH 
CI ",,,,.s 'I ,.. '1 '" 

11'i'immR'l'H'iffm"~ 1'1;1' Ulf1U 'Wl 'If 
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m'jt'*I1J~l.:1 I1J'YlHtJn~tlw~t~\PIHtitJ1J 1',1');,111 m'Vn~m& l'Ylfl'm'l 1flmn' 

l'Vlfl'U'ld'fJ t~~tJnmHn\PIfl111Jfffn~11Jn'~fJ(CONTEMPORARY PERIOD) ~lrJ'U~n'lrt.:l~ 

~.:I\PI\PIfl111Jn''Ut~~tJ~lfifl~1fJ.. .. 
5. m'jtfl'nIJn~ (ECONOMY) tJn~tlW~ijtJ'YltJ1'YlU'l~l1-Q'l~dlti~vn1J'j~mnfrt.:l~ 

tifl lrJ'U fl.:l fi1J 'j ~nfl tJ ~ 11J t 'U n1'j tlll1'U \PI'j lfll'UlfJfl~\PI f1W ~l 'Vl'j 1~ Cifli1lrJ 'U ¢{ 'U 'VJ 'U nu fl~ \PI 

(PRODUCTION COST) ~'Ul1d.:l~t~ln\PItll''jufi~fl~\PIln\PIm'ji1~1.:1In\PIm'jt,*UH.:Il'U\PI'lfl\PI~'U 

nnt ,*'Yli''VlfJlm~l.:1G"] 1Jln'fl.:1t~tJn ~tlW~ijtJ'YltJ1'YlU'l~l1-Q'1~ 5 1J'j~m'j~mh11Jlil ~ ~fJ~l.:1G"] 

~ijfl'l~mlfll'Ufl.:ltJ'j'j~tlWCl'l1~Ufi 
.... .... 0' 

'jlfl1'Ufl.:l1n'\PItJ'j'j~fiWCl'l (COST OF PACKAGING MATERIALS) 

.qlCi ClIo QI tI 
'jlfll'Ufl.:lm'j1J11imHm\PItJn~fiWCl'l(COST OF MANUFACTURING THE 

PACKAGE) 
d .... , 

'jlfl1'Ufl.:lm'jlntJ'jn'W1U'l~fi1'j'U'Un'.:I (COST OF STORAGE AND SHIPPING) 

'jlfl1'Ufl.:llfl~fl.:lijmfl~fl.:l~m~t,*t'Ufi1'jfl~\PIU'l~fi1'j'U'Uri.:l (COST OF 

EQUIPMENT USED TO MANUFACTURE AND FILL PACKAGE) 

'I" ,dd" Q,I

'jlfl1'Ufl.:lfi1'j &'Il'llH.:Il'U'YltnfJ1'Ufl.:lntJ (COST OF ASSOCIATED LABOR) 
~ ~ 

il~ ~fJ~H G"] m~liHjhhvhH U~ijfl'l~flnUtlll1'U \PI'jlfl1iY'U ~lnhu 'U u~iJ.:I t ~'j ~tJtJ 
... ... ... ''1-1 ' ~ ... .1 4 ; dEll "I"' .... :J 

lfl''j'WJn~ In\PIm'jl''l~'UldfJ'U nJflfJl.:1mtJ1.:1~'j C)f.:lm~~~\PI'U'Ul1'jfl\PInm'l.:lmlJ'U I\PI \PI.:I'U'UtJ'j'j~ 

.... 0'4 Ell .:. ~ d _'i 'I '" d 4 ... _ I '" '" 
fiW Cl'l ~.:IllJ'U n'.:I11 'U.:I'Yl n'11J1Hl n'~Tl fl'U 111 m'U(l.:I n'fil'Vllfl''j 'Wi n~'Ufl.:l1J'j ~l 'Ylfl' fl 111J m111'U 1'Yl H 

1'lflfi1'j l'Ylfl1'U l'lv 1~fi1'j~hlij'U;1\P1\PI'lfl\PI~'Uff'l1J1~'U1i'j'j1J'Ufl.:l1J1'l1J'4'WVt'UU~'l~~fln'~(I'~~ 

~ J
1.1 1~~fl't1\la.:l1J11Ii2flWerJ (THE CLASSIFICATION OF PACKAGE) 

l'jln'11J1Hlu,j.:l1J'j~m'Yl'Ufl.:ltJ'j'j~tlW ~flflmrJ'U 3 1J'j~tfi'Yl tifl 

4. QI tI I 4 QI cid QI QI

1. INDIVIDUAL PACKAGE 11'jfltJ'j'j~fiWCl'lm'Vll~11'U1fJ flfl tJ'j'j~fiWCl'l'Yln'1Jfln' 

fl~titJ 
SI I , " 

fl~\PItlW ~~'UU 'jmrJ'U iY.:I.yjtJn~fl~\PItlW~lmHm'Vll~l11.hfJ l\P1fJij1\P1Q1J'j~n'.:Ifi '\i'U 

U'jntifl l~1JfJWfht'Ul;f.:l'VlltihV(TO INCREASE COMMERCIAL VALUE) l'lf'U 

o 'I "'... • I I.... ,~ .:t1 I ~ 0 'I "'... 
m'jml1'U\PIll11JI1J'jl.:1'ln'WW~\PIHG"] tlJ'U'U1\P1 m~1Jfl.:ll1'lfl\PI Q.:I n'lfl.:l C)f.:lm~m tl11J 

~n'Ww~trJ'U ~lfl''W m'Vll~ l1~fl.yh t~ijl1J~H~m1Jl~ufifi1'j~tJ Cifl ll'l~fll'U1fJfl111J 
1 ~" QI fI GI "~a" dG) " I QI 0'Q .Q

n'~\PI1n\PIflm'j l'lffl'l\PIfiWCl'lfilfJ I'U 'Vl'jfl1J'Yl.:l'Yl111'Ul'Ylll1fl111J1Jnmfl.:lUnfl'l\PIfiWCl'l 

1~tJ91Hnf)~1tJ 
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tI	 r tI , 

2. INNER PACKAGE l11i1'lJ'j'j~fiWet1~'U''U flil 'lJn~fiwet1Viildtr~ililm.mil'U~'UVi 
,"	 0' tI 

ffil~iim~lVi'j1'lJnll'lJn~fiwet1~'Umnflil m'jtlil~ti'Ui'mnff'Ufllfo~iil9lfiwCVI'illmh 
,:"	 4 0 •fl1111'lf'U fl1111'jil'U nff~ UHm::'YI'lJm::l'V1i1'U U~::tIl'U1Vfl1111ff::~1nUnm'j'IJ1V 

'lHinvilv ~1flVH'lJiI~'lJn~fiwet1'lJ'j::tfi'YIif 1$lnfl m;iI~m::~l'l:lu~~'lJn~fiwet1 

tfl~iI~~1l~1'U1'Ufl~~ il1~ ~'C111l1~i'~~'lJff~ 1 il1~t;;1~1Vti'U 

3.	 OUTER PACKAGE l1~iI'lJ'j'j~fiwet1-5'U'Uiln~~ flil m'j'lJ'j'j~fiwet1~til'Umhv'j111 

'IJ'U l~ , mll~'.n 'U m'j'IJ'U ff ~ i~v'lJn~u""1~c5i1~:: 1~1 $ln~ 'U'lJ'j 'I ~fiw et1'lJ 'I ::tfi'YIifmn 
,.	 " 

irn t11iI~ ~ lnYill1U'lViilil~ti'U Hiil9lfiwet1' 'U 'j::l1';h~m'j 'IJ'U ff ~rthir 'U ~n1:1 W::'lJiI~ 

'lJn ~fiwet1 'lJ'j::lfi'YIif1$lnfl M'lJ 1~ ~~ m;iI~ m::~l1:l'IJ'Ul~' mll~'lJ'j'j ~ff'Ufll 1~mv 
.	 " 

''U mV'Uiln~::'lJilm~v~;;illl~Vi~ltil'U~ilm'j'IJ'Uff~t' ..hir'U 1'lf'U nlffff'Ufll (CODE).. 
1~'IJ~ (NUMBER) 19l'jlff'Ufll ffm'U~ff~ lil'U~'U 

, " " 
'lJ'j::lfi'YI'IJiI~'lJn~fiwet1Vinrl1111111~ 3 ~n1:lw::ij 'lJ'j::~~ Viw'4I9l'j (2531 : 23-31) nrllTh 

lil'Um'jtl,j~'lJ'j::lfi'YI19l111~n1:lw::m'j1l1~m'j'lJ'j'j~fiwet1u~::1~m'j'IJ'Uf;hvHiil9lfiwet1 ~~m'j 
QI	 1 .c:::I.!!\ QI"" " "<Q'" , 

~~U'lJ~U~::t'j vn 'lfil'lJ 'I 'I ~fi WCVI 'U'YIn fY'U::'lJiI~ ~ililnu'lJ'lJ ~H~I9ll1 'jil'UQInm'j I9l ~l~ ill~ ~::ul9ln\9ll~ 

" ti'Uililn1'lJ U~()~ilVl~ 1'j'lJ'j'j~fiwet1u~~::'lJ'j::lfi'YI~~~ ildm[J'~1I9lQ'lJ'j::ff ~fi'l1~n' my 

(OBJECTIVE OF PACKAGE) ~fl~lvti'U flil 

1.	 l~ililil~ti'UHiil9lfiWet1 TO PROTECT PRODUCTS 

.40' tI,Q,QI

2. t~iI~1l1'U1VH~l9lfiWCVI TO DISTRIBUTE PRODUCTS 

3. l~iI iCJJ1:lWl'lJ'j::'lflffll~'U£ Hiil9lfiWet1 TO PROMOTE PRODUCTS 

Hiil9lfiwet1n~ ~::'lfij ~ iifl1111 nl9ln~l~ n'U''U m'j1l1~ m'j'lJ'j 'I ~ 1ff~~iifl1111Ul9ln~Hti'U''U 

QI	 QI ... I tI QI tI d QI q do QI 0li:l I QI'fl1111111111::fflln'lJ1I9lQ1J'j::ff~flm'j'lJ'j 'I ~fiW CVI C]f~1ff~'lf'U~I~V1n'\.J tIl~ ~::llfl1111 Ul9ln\9ll~n'U 'U 
,	 ." 

'IJ'Ul~ ~'lJ'YIH ~'lJ~1~ fl111111'Ul 111m;n1:lW::111'11'lJ 'YIl~ im~ff~l~ff~~l~'1 mrllij~~I~'U1fl~~ 

trlil1ff~Qmhlllff~Hlil'U~'lJ~H ~'lJ'YIH'lJiI~'lJn~fiwet1~lff~~ffll'IJ'jW (FINAL FORM) . " 
'lJ'j::~~ Viw'4I9l'j (2531 : 77) ili'lJlvi1~ 'lJn~fiwet1Vi'lJ'jlntllllir'lJ~~U~iI~I9l~'Ui1~i:l~~v'U 

iii~'lJ'j 'I ~fiw et1~lhlll~ln1ff~, 'U ti 'j'jll'lfl~ l11i1'lJ'j'j ~fiw et1~ll'41:ltJff!l~~'U ii1'lJ~ 1~1'lJ'YI 'I~ 
'" _I ... '" ... , "'... ,... ... , i '" .AlllnlllV ll~1JU'lJ'lJC]f'lJC]fil'U U~::lln 'lf1ff~'j111n'Ul1mV'lf'U~ 'U flHff'jl~l1'U~'1 'lJiI~m'll''U::'lJ'j'j~ 

~~~1l11n~:: U,j~'lJ'j ::tfi'YI ~'lJ'YI'j ~'lJiI~'lJ'j 'I ~fiw et1''Uff~vi:l ~~v'U 19l111fJW ffllV~'YI1~mvm~..r1'1 

11hui1f)1'OU}j~ I'lJ;l~ I'lJ11'H'UtH1Jn~fitllcn1~l&illJ 3 'lJ1~!fi'YI flil 
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1.	 1J11~.fltUcritl1::l.flfl3t1f1·HU;;~U'H (RIGID FORMS) L~'U1J':i':i~tiWcn~ijfl111J 
d I 'I"" _'4............ " 11)"'"

U'U.:IUflHYl'UYl1'U l'Hfl111JfJ1Jfl':itJ.:IlJtJ.:Ifl'UfH'l9lflWl1'Hl1fln'f11'Y'm1~HlV1Jf11tJ'UtJfl ~~~ 
tI	 tI. 

L~fl	 'U tJmilm7'U fl 111JU~.:I U':i.:l 'Utl.:l1J ':i':i ~ tiwcnLtJ.:Iv.:ILvmi1'U 1tJ~ tlfl1':i1~.:I1'U Vi~tJ.:IYl'U 
tI 

fl111J~'U 'H~tJfJW'HfJijt3'.:I'11~ L'lfU fl1':i1J':i':i~tiwcn':i::w:h.:lfl1':i~lL;1tJ 1 ':ifl~1tJfl111J 
tI • 

ftl'U	 1J':i':i~tiWet;'tJ':i::LflYlltJYlHU~.:I~1L'H'thw1~utl Lfl;tl.:lUfl1 (GLASS WARE), 
• tI 

L9f':i1ijmf (CERAMIC), Lfl~tl.:lil'U~'ULH1, 121, l,m:: U'Cl::'VH'l1n'~flhvnfl 

~ " ".1 11)'" ~ "'11)""'''THERMOSETTING	 LlJ'U9I'U f11'1f'U::1J':i':i~YllJ':i1flO ~~Ufl 'U1~Utl1, fl.:l ~1J, fl.:l ~'Cl'H::, 

... ,." .l.o!l ~".6 
m~il tl.:l, f11'lf'U~L1J'Cl11J'U, fl'U ~ty), fl1tJ'lf11J U'Cl~m::L1JtJ.:ILfl'CltJ1J IlJ'U9I'U 9f.:lf11'lf'U~ 

, I ~ : QJ' JJ
 
911.:1'1 1'H'Cl1U':i1fl1U'Cl~'U1'H'U flfltJU'U1.:1t3'.:I
 

2.	 1J11~.fltUcritl1::I.flfl1t1f11~~~U;;~91l(SEMI-RIGID FORMS) I~U 1J':i':i~tiwcn~ 
.... ,J ... .;. .1 d ... .;. " 

Ifl~ 'U 'U ~lfl fl111J .... tJ1t111J 'H11n''J tl'U1J1UYl'Ufl1'lfU::lJ ':i ~ lflYlll'U.:I9I11.... tl 'Cl~ 91 'U 't'J U m':i 
tI	 tI. 

H~91	 'H~mh'H'\7fl'Utl.:l1J':i':i~tiwcn1J':i':i~tiWcntJ':i~lflYlU 1~utl1J':i':i~tiwcnViVi11J1~lfl 
Q , d QcI QlQ QI	 .k 

.... 'Cl1n'91fltltlU m ::~11:1U'U.:I U'Cl~tl~1JI'UtJ1J1J1.:1 fJw n'1J1J9Im.... 1::911'Utl.:lf11'1f'U~1J':i':i ~ fl.:l 
tI tI 

U~.:I~1 Vi.:l~lU':i1fl1	 th'H'Wfl U'Cl::fl1':i l-H'fl111J~1Jmtl.:liltl.:ltiu UtlH~91tiWcn~::ijfl1 

fl'Cl1.:1'1 tJd':i::wh.:lfJwn'1J,j~'Utl.:l1J':i':i~tiWcntJ':i::lflYlU~.:I~1U'Cl::V~'H~U~1 
IV	 0'.1 .I.o!I' 11)" I ........ ,J


3. 1J11~.fItUcn'U1::1.f1f11'Ufl1~fJ~HqU (FLEXIBLE FORMS) ~~Ufl 1J':i':i~flwty)Ylm'Uu 

~lfl1n''JvmJ~1 ij'tifl1:lW~I~UUN'U1J1.:1 l'lfU m::~11:1 .... 'Cl1n'~fl tJ~ij1ijtJ1J oWtltJff loW1J 

I~U~'U 

'Uw~iff11'1fU ~VtJU ~1'H~tJV~ 'H~'U 1~i'1Jfl111JiitJ1J1J1fl1~tJ.:I ~lflf11'lf'U~1J ':i ':i ~ Vtl'U~1 
1~lm tJ1J' 'U ~lU ~u 't'JU 'UtJ.:If11'1f'U~~.:Iij':i1fl1Qfl ('H1fl'.rtUtJ~1J1W 1J1fl1 m~ ':i ~tJ~ ld'Cl1'U 1U) 

tI	 • 
•	 ... " .... / ,." 'I".o!I.o!I... 'I"

UtJfl~lflU1'H'Uflf11'1f'U~1J':i':i 1J1lJU1J1JU'Cl::	 ~ 'HL'CltJfl1.... tJ9IHfl1Jfl1':i l'lf.:l1'U~'UtltJ ~ m .:I n'':i l.:11J1fl1J1tJ 

... .... "II)"~ ... , .1 ~ .. .o!I .o!I~"
~lflfl1n11J':i11J1n''J'H'Cl1tJ'lfU~L'U1 ~1~ntJflU U1lJ'Utl.:ll1'Cl1Jlfl'CltJ1J (COATED FILM) 'H':itll1'Cl1J 

tJ':i~fltl1J (LAMINATED FILM) fjlsffmmf.:l1n''J 'U1tJ'UtJ.:I211UVl'ti'1J1J1~U1tJltJ.:I~1':i .:I.:I1'U'Utl.:l9lU 

.o!I .:, • d .Idll)"'" ....... " d 'I"" _'4'"
'H':itlm~n'.:Ifll'lfU::n'11':i~1lJfl ~~U1J11fJWn'1J1J9I~lU U'U.:IUH U'Cl::fl1':i ~ 'H fl111JfJ1Jmtl.:llJtJ.:IflU 

H~91tiW cn'UtJ.:Ifll'lf'U::1J':i ':i ~ VtJ'U ~1 ~::~mJfl'h~ 1~i'1J ~lflf11'1f'U~1Jn ~ U~.:I~1tJdTI1.:1 
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~I Q,I , 

U'~&ilYlll"ililWC)1fn~~nl 

4 fJI Qf tI~ SId QI do J _I Q,lQ 

fl1'j mtln1'Jl''lJ'j 'j ~fi WCVIlnJ ~lnfl111JlLn(J1n'lJm::~1'l:J'YI'U l1Jl'U'U ~ lJtm:: fJ Wff1J'lJ~'U tl.:J 

iY'Uti'l~ ~::'lJ'j'j ~ 1ri 'lJ'j'j ~ fiwcnm ::~l'l:J~ii(J1J10n'U ~~ ffl'H n'j'j1JtIl'H1'j ffl1J1'j cut,j .:JlrJ'UtJ'j::lfi'YI 

I	 ..... " 
~1~ '1 ~~'U 

, .. ""51 I d .1. 1 '" I ~ I 

natl~ n1:: ~ nlU'U~'W'IJ ~ nCl V.:J n 'j:: ~ 1'l:J H'U.:J ffl1J 1'j fI 'U 'U 'j lJllCl:: ~~ ff.:J llJ 'U 1l~'U 1l'lJ 'U 'j 1'lJ (Flat.. 
Blanks) lrlVO.:J 1 H~ l'U'lJ'j 'j ttl1~'\h 1 tJ'YI1fl11'VlfV1Jti'lJ'lJ'j'j ~iY'U ti'1 'Hiv911nfttl.:J tl1~'YI1fl11m1J 

'JJ	 • "1"1"4 A 0 ~ ~I ' "I fJ/ QI.:I '''1''JJ	 I
'Utl'lJ'Ul.:JnCltl.:J n 'Hl'j(J'lJ'jtlm'Vltl'YIlfl1'j'lJ'j'j~ttCl::lJ~f'nnCltl.:J !~'YI'U'YI ll~ !1J11 

.1 .11 . 1 1 I... ~ • 1 ... I r1.	 ~::'U'UllJ 'U llJll'lJ'lJ ~ ldCll'U'Uff.:J~::'Vl'lJll'lJ'U'jl'lJl'VlVlJ'j::'H (J~m'U'Uff.:J 

m::~l'l:JH~.:Jm~u,j-3VtlmrJ'U'Yitl (Tube) llCl::ll'lJ'lJfI1~ (Tray) 

" 2.	 mitl~n1::~UUl'lJ'lJfH3t1 911tlVH'Utl-3nfttl-3tJ'j::lfi'YIu1~lln min1~~~1vJ 'Hivnfttl-3 

1 I 'JI ".1 ~ .1 .1 d I '. 1 r.l.1Iff'j tl-3t'YI1H'lJ'lJ1JHlm tl'lJnCltl-3 t1JtllllJ 'jllJ1ff'j~~:: ~nff -3 'U llJ'UV-3n Cltl-3'U'U llJ 

t~(J'lJfVml~Tt'h1M'iitll'U'U ri-3~ -3 tlVl-31 'j~~11JnftV-3m::~1'l:JU'lJ'lJfl-3ltJrl'ffl1Jl'jfl1sN 
"	 . 

-31'U 1~'Ul'U l'l1'U fl1'jl~'lJ'jV-3l't1'l'H n-3fl1'j1riU~Cl::fli'-3 O'liifl1'jvtlnll'lJ'lJ;;~nftv-3u'lJ'lJ 
"	 " U~::'lhm ff~1JfJWtll'Utl-3iY'U ti'l't"1M''j1m11i1'lfi1~~mhti'ty1'Ufl1'j l~vn 1oNnfttl-3 U'lJ'lJU 

Q,I	 J J ~ QI tid_I" ,
3.	 'lJ11~.f)wcnm1~ (Carded Packaging) tlJ'U'lJ'j'j~fiWCVI'YIlJ'j::nV'lJ~1(Jm::~1'l:JU~'U 

.J .... .J.J .1. 1 I .... lIJ I dllJ 'JI .... ~ ..I 

'H'U -3U Cl::'Vl Cllff~ntlnu~'U 'H 'U -3C)f-3t1l~'U'U llJ1J1ntl'U 'H 'j tl !1Jn !~ ll'U 'lJ 'H 'jVl'Jl'tl1J~~ 

,	 Q 'JJ 9J QI ,Q-Q 'JJ. QI ~ tI1 
ll~'Um::~l'l:JllCl::'VlCllff~m'Ulm(Jn'U~(J1Jff'Umll'YI'jntl~\PIHnCll-3 1J'j'j~fiWCVIfl1'j~ 

~I~	 '4.Q tid .Q 

'Ull'lJ-3llJ'U 2 U'lJ'lJ1'11ty'1 fltl ll'lJ'lJClfft~tl'jll'Vlfl (Blister Pack) llCl::ll'U'lJ~1 (Skin 

Pack) 

uJ 4:' I QltI 4 
4.	 'lJ11~.f)f.l.lcnn1::~1'1I11'lJ'lJlflatl'lJ"aUJ'Vu~~VV'U'UV-3'lJ'j 'j ~fi WCVIm::~l'l:J fltl ~'Vll'U 

'U V'lJm:: ~ 1'l:J fl1'j tJ i''lJtJl-3 fJ Wff1J,j~~1(Jfl1'j tfl ~V'lJ ti'lJ 'Vl Cllff~nll Cl::1tJ Cl1V\lUlU(J1J 

• 1 'JJ QI tI 4 ~ "I 'JJQI .Q

'YIl	 'I1'lJ'j'j ~fiW CVIm::~l'l:J lfl ClV'lJ'H Cll(J'Jl''U !~'j'lJfl111J'U (J1J1Jln1'U fl1'j 'lJ'j 'j ~tl1'111mCl:: 
J.	 A 

lfl'jV-3~1J 

5.	 'lJ11~nwcrimitH3t1f11~8! (Brick) t11JlrJ'U'lJ'j'j~fiwen~1~i''lJfl111JiiV1JVVH~.:J1'U 
" ".

fl1'j'lJ'j'j''U1JllCl::'\h~Cl'~ 1m-3fffl-3'UV.:J1ff~tJ'j::nV'lJ~1v~'U'UV-31ff~ 5'1i~hn11 
II II r II	 , 

~'U 1~ (Jii 'l1'U 'U tl-3m:: ~ 1'l:J toW tlfl1'j~ 1J,.{fftl~ ff 'l1'U 'UV-3ltJ Cl1 V\l ij1UV1J 1VIvi'n 'l:J1 

..." .. .....fJ Wm 'Vl til '111 'j IICl:: 'Jl''U 'Vl Cll ff~ n v'U '1 
"	 .

'lJ'j'j~fiwcntJ'j::tfi'YIu~n~::'~i''lJfl1'jl~(Jn'Ul'U;1tlH~ '1 t'l1U t~vn'hnfttl.:J UHT 

do.es.!i	 .Ad, 0' 
C)f-3l'j(Jn'Jl'V~11Jm::'lJ1'Ufl1'jlJllt'Jl'tl'YI(Jtl1J1~lnm11	 ~11Jfl111JUltra High Temperature 

~ ... .1~.J. ..... A 
tll'U ~H nCltl-3tJ'j::tfi'YI'UllJ'U 'H 'U.:J1'U~1'Vl1n'lJ'j'j ~fi WCVItJntl~ t'Jl'V (Aseptic Packaging) 
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l~ ~N ~l1mhtl1nn ~ ~U~::~'U 1,jflrifl~ i 'U ffmV'lmtJfJ1J~,j~ lfl''illmifJ ~ ~'U VI'i6 i 'U tJ1~ 
mw m'il 'il::l'i{lfl~fJ i ..rln{l~ ~ ,j~~~'t11fll'~fi~~'U i~ ~1'11 Ul{li'Ul;r~V'llW "lf6l~'U ~ l{lU~ fl 

-h l~~~lU~f1l (Tetra Pack) fJdl~ h~~11J~fJ~l'i{lflfJth~41{l"l i~{l11i~~~11J 

"tJ1'Ufl1~H~~'I11fJ~H~~~~iJm'i{lfl~11J1,jVlH-h tJ1flU~fl (Brick Pack) 'I11fJtJ~~~ 

tiWcn1,jVlH~~ 

6.	 1J1·H~.flt.\lciituiO~1'lhI1~~l (Gable - Top) l~'UtJ~~~tiWcn~flf~'I1i1~ij{l1J1J1fl1'Utl1~ 

tJ~~ ~'U 1Jlm::J1H~ 1,j' i ~{l1i~ff~lfl~tJ1nW tY1'U tJ'U" fJ~flrifJ~l~'U11.1 ffl1Jl'l1 ~{l1Jfl~l{l 

'I1-u'lt1"fJ~,j'1'U~~l~'U ~1J1" fJ~~fJ tY1'U i m ~ff~1~"fJ~1ff~fl ~lmitJ1 ,jVl~ ~~~ u9iiJfl 

"	 " 
11i~ fJ{lij{l1J i 'U fl1~ tJ~~ ~U tJ tJffm1:,j~fJ~l;ifJ tY1'U1'I1qj'il::tJ ~~ ~"w::;;~ fJ'U 'I11fJ;; 

l'i{lfl11 Hot Filling 

m::tJ1'Ufl1~fJflflUtJtJ~ffl1Jl~(l\Jl1J1,ji'tJl.,j'ltitJ~1'UfJfJflUtJtJff~1~ff~~f1'm:::~nli{l 
"'.1 4 "'il .1'" "'.1 ...... 1'" ,~ ... ~ 
fftJlJ::~~lV'lfJUfl OJ'I11" fJ~llJ~ fJflfftJlJ::~~Vll'l1 ~ fJ "If fJ{l1~l1J 'U~:tJtJ1J tl1~f1fl1l1U~ ::fl1~ 1HUH'U 

"	 " " " d
u~::'Ii'U ~fJ'U fl1~"llij'U ~1'U fJdH1i,j~::ffVli mV'll1~\j 1i'li'U~fJ'U" fl~ ~::tJtJ CJ1~fifJ 1..rlfi~ H~ 2 

,j~::fl1~ flfJ 

'" 4	 , '" 1.	 ~~"fJ H~V'l~ l~u~::ml1J~l'lfl"fJ~fl1~fJfJflU tJtJ 

o i"'4	 '" '" ... .K d 02. m '11 'il'U ~'U lfl1m~::fl111Jfl11'11 'U1"fJ~fl1~fJfJflUtJtJ1J1J1fl"'U CJ1~ffl1Jl~(l'U llm 

~ ~ 4"" '" 4 ~ 
m:: tJ1'U fl1~ fl flflUtJ tJl1J 'U ~:: tJ tJflfl1l11 ti~ 1~ "l 1J1tJ1flfltJVll~1V1{l1fl'1 ff~ ~ (Scientific 

Method) 
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tJ 

~,ri'91QtJ '.i:: i:1 ~ fl 

!
 

!
 

!
 

'I I :: 'I ... '" .. 'I "'.1 ~"'" t'U i:11'U 'IJ fl~'IJ'U \Pl fl'U t'U f)l'.i fl flf)UUU H~\PlflW CVI ~ If)m ::~m:1 Wi:1UlJ::'.i 91 9l'~91fl~1Jf)l'.i 

:it:: A 'I 31l1J 31~ '" 'I '" A 'I ~ 31
flflf)UUUllJ'U'IJ'U \Plfl'Un'W I'11 I9I9l'~H~~1'Uf)l'.iflflmlUU~IJ1I'U1~1f)m::9I11l Wi:1UtJ::'.i9l1~fll '111 'If 

... '" ...,;'" .:it 'I '1 31 
H~91flWCVI'VI1Jfl111J~11lJ'U 1'Uf)l'.i 1'If 

GI 'oIQ .d ~cv 0'ClJ 

t'Ui:11'UU'U1fl1l1Jfl9l'IJfl~m::U1'Uf)l'.iflflf)UUU'lJfl~ Earle 9l'~ 'U'.i'lf f!9Ii:1~'IJ (2543 : 29) 

fliUltrh L~'Um::U1'Uf)l'.i~ill1J1Vilf)l'.iflflmLUU'VIH1fY1m'.i1JL~'Um::U1'Uf)l'.i~Vil~1'U 
, tJ 

lntJ1nUf)l'.i flflf)U UU Hil9ltiWet1~\Pl i:1l'l1m '.i1J U~:: 1¢lfl iUltJ'jltJ~::lfltJ9I.,j'U \Pl fl'U 1~'U ~l~umh~ 
I • tJ 

~:: LfltJ9I lV4fl'lf1tJ'l,rUf)flflf)UUUtJ'.i::i:1Ufl1l1J i:h~ ~ ill1tJriLthm,mJ'yhl~ 1~i 9ItJuti~.u 'U 91fl 'U f)l'.i
'II 

tJ tJ 

Vil~l'UL~'U 6 .u'U ~~ij 
tJ , 

'" '" 'IJ'U\Plfl'U'VI 1 f)l'j~i:ltyl11 (Problem Identification) 
tJ • 

'" '" '\J'U~tJ'Ul1 2 
• tJ 

~ ~q 411!1" .. 
f1111Jf1f1'Hd1Jl1JtJ~~'U(Prehmmary Ideas) 

tJ I 

'" '" 'IJ'U\Plfl'U'VI 3 
I 

f)l1m;'UmV~f)ln)Vf)UUU (Design Refinement) 
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" .
,j''U~HllfVi 4 fll'j1Lfl'J1::M (Analysis) 
" .

,j''U~'fI'Ufi 5 fll'j~~ff'Ul'il (Decision)
 

~'U~'fI'U~ 6 fllnhl'l1'Ln~HCl~h~'il (Implementation)
 

'il1fl fl11lJfl~~ L~ lJ'\! 'fI.:J 'Ufl 'fI 'fI flUtI tIL~ 'Ufl11lJfl~ fflJ~'U~n'U'j:: '\111.:J fl11lJfl~~ ff~1.:J ff'j 'j fl
 

(Creativity) UCl::fll'jff::fflJ'\!'fI.:J,.h::fftlfll'jwl'Ufll'j'j1t1'j1lJ~mJCl(Accumulating Information) 

Jf d.qQ 0 I Q,I Q,I ,l 
CJf.:JlJ1Tifll'i'Vl1.:J1'U 1~tJUtI.:JClfl1:lW:: ~.:J'U 

1. fllnh.:J1'U~1tJ~'UL'fJ.:JUCl::lh.:J1'U l~tJfl~lJ (Individual Team) 

2. fll'j11.:JUH'Un'ilfl'j'jlJ (Plan ofAction) 

3. fll'j'j::~lJfflJ'fI.:J (Brainstorming) 

.. .... dl 
4. fll'jffLfl~CJffl1'VHLCl::'il~tI'U'VIfl (Sketching and Note) 

5. 1ifll'j1~tJ (Research Methods) 

....4 0 
6. 1Tifll'jff1'j1'il (Survey Methods) 

~ "1 .q ~l,.id JJ Q,I d "'I"QI QI 

'\!'U~'fI'U~'U'1 'Ufll'j~~'U1HCl~flWCVI '\1lJ CJf.:JLfltJ1'\!'fI.:Jfltlfl11lJLfftJ.:J UCl::fl11lJ LlJU'U'U'fI'U 

" " V'fIlJU'fItJfl11,j''U ~ 'fI'Un'fI'U '1 (,j''U ~'fI'U fll'j ~~ff'U1'ilLii'fIflflCl1i LlCl::1'fIfllffl 'U fll'j tJi't1tJ 1.:J) 

" ".ll • 
'U 'fIfl'il1fl'U'UiJ.:JCl~,j''U~ 'fI'U CJf.:J Ufl11lJLfftJ.:JUCl:: '~U'll 'U'fI'U 'fIV1.:J~ Cl1~UCl ::Ln~fl11lJn'11'\1U 1 1~tJfll'j 
~ o~ QlQ " 
~'il1'jWl~lL'U'Ufll'i~.:J'U 

1. vb'~l~tJfll'j Lil~ 1'fIfllffff1'\1i'tlHii~fiwcri'~ '~ti1'\1'U~ H'il:: '~i'tlfll'jLHtJU~i 
QI o~ .q QQI 0' OJA d. 

2. '\1 Cl flfll'j~lL'U'U fll'j HCl~ HCl ~ flW CVI '\1Cl fl~'U! 1'U'VI1J1'\! 'fI.:J fll'j 'fI 'fIfi LltItI (Concept 

Design) 

3. 1ifll'j~'il::Hii~ff'Ufr, (fll'j'fl'flflLltltl~tJiHlifl1:lW::'\!'fI.:JHii~fiwcri') 
Q OQ J}Q Q " 

4. fll'j 'fI'fIflUtItI 'j1tJCl::L'fJtJ~ LlCl::fll'j~lL'U'U fll'j~l'U 1f'l'1m'jlJfll'j HCl ~ U'U 'U 'fI'U11 fl11lJ 

L~tJ.:JUCl::fl11lJ'~U'Il'U'fI'UiJ.:Jfl.:J'fI~ U~11'il::L~tlHii~fiweti'1'\1~Hl'Uflli.:Jff'U1l1 ~.:J 

~~'fIlJ'il::'\!ltJ~~llJ U~fll'jCl~fl11lJL~tJ.:JLlCl::fl11lJ'~U'Il'U'fI'UiJ.:Jfl.:Jff1tity~'fIfll'j~~'U1 

ff'U ({11'I1'UtJ'j:: ff'VI i fl1~ UCl::fll'j~~'U 1Hii~fiw cri" '\1 ~~Cl 'fI~~.:J fll'j ~~fll'jfl11lJL~tJ.:J 
lIJ" I 1'~ 1 a a a.ll 4 I ~ " 

'il:: L~HCl1J1flfl11fllmtllJty'\11 ~tJfll'jLCl'flfl'Vl1.:JLCl'flfl'fl'U CJf.:J'fJ1'ilL'jtJfl11LlJ'U Make­

" ........ 1'.1 .1 PI.... 1" a lIJ
one - and - see - if - sells (fll'jHCl~ff'Utl1'IJ'U1J1 1 'If'U Un1~11lJ'U'il::,ntJ ~'\1'i'fl LlJ) 

I 

มห
าวิ
ทย
าล
ัยเท
คโน
โลยี
ราช
มง
คล
พร
ะน
คร



186 

tl" ~..,1i l11-31fi fi ~ 
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lJtlu'U1fi~~t~'U 11J1~
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Q .:idA 
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tllnht,r~1J1i'jnJ~t~'U11J1~
 

t
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01' {) t:l nlllllJ 

I
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._ 1ItH01'HIOnUU1J 
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fllW1Tl'I 

fll'HJOfHllJlj 

... " 
111 onlHI(Hl 

;"".,..,-".,,-~...._--~. 

ms n° .. A... ----­1ll,\jvHmo.wo fnnl~llfl'W 

Itl~O~'l)j t1';i~11'nHllHli1" 

~l'?~~~~~~~~~J 
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i ' I
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. 
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a "	 .1 ..2. m~f11'l;j11f11"f/'\.J'HWlJ fI'\.J fI
 

3, fln'ml'iflm~f11'l;j
 
<$ .. 

4. m1g~ llfl~mTflll'YIfl'll' 

.1" 11)" " 5. l'YIlJfn~flI2J ~f1lff'\.J 

6. ~'\.Jfffl '~1Jnl1f1 

.. 
IV 0 

SUU~tlUfl"ifll 

1. I'iflm~f11'l;j11f11~f/'\.J Ufl~m~f11'l;jllfl'\.Jff1Jtl~'jfl f112JU1J1Jl'ifl~nl'l1'\.Jfl1M 

2. 'YI1m1fllIVlfl'l11J1~"1 fl~1J'\.Jm~f11'l;j11f11~f/'\.J 'Olm:f'\.J11~m~f11'l;jllfl'\.Jff1Jtl~'jfl~l'ifl 
a " "	 a 1 .1 1"a " " a I 1 ... " ...l'j f/1J'jflf/llfl11J'\.J m~f11'l;j11f11"f/'\.J f1lJ11~lJ'j~fl1J lmlJ1J'jfllJ m2Jff1'\.J f1lf1'\.J flflflmflfl~f1f1 

f1flU~~ 1Ml'vhtl'\.J 

. " ...... II)jI "a "4 ...... .1'" 1
'03. t1JfI'YI~ n'O'\.Jm1U'1Nflllfl1'O~'YI1m1g~1J'jnW'j2J"fl1Jm~f11'l;j1lJ111

o .1" 11)"'"	 ,... d 11)"1"
4. '\.J It'Y1lJf41~fl 12JmflflflflUfl~1J'j nw"f11J'YI'YIlm1 n 11 ff1lJ~12J 

5.	 Vllf1f1flfJ11 fll1J~1lJm~f11'l;j llfl'\.Jff1J tl~'jfl 1f1lJl'ifl fl~ 1JfI flflfl12JU1J1Jl'ifl~nl11 '\.J f11 M 

" 
f1f1fl1 'I1\\it~l<J1'\.Jmfl 2 fl~1J 

JI •	 JI • 
... a" a ... a ""a a 11)"
'll''\.J'YIfffl~t''11'\.Jff12Jflfl1J'jfl1J'll''\.J'YI 1 llfl11"1f1fl 4-5 flfl1J '0:: 1~~f1fl 

fJ11 fll1Jflflfl111qJ 
JI JI , JI • 

6.	 f1f1flll~2J111'~fl~1Jflflfl<J1'\.Jmfl2 fl~1J <J1'\.Jl1fffl~ 4 fl~1J <J1'\.Jl1ff12J 4 fl~1J 
<$1"1",4 t ~4d	 .q

7. f1f1f1lflfl 11 'll'flfl1Jflflfl'll''\.Jmfl 2 flfl1J 'll''\.J'YIfffl~ 4 flfl1J 

8. ih~f1flfJ11 m1Jmflflll~~1J'\.Jm~~l'l;j t tlih1'0 1f1lJ'YI1m1~ ~~f1 fI f1flfJ11 fll1Jtl1Jm ~f11'l;j 

1Mff1lJ~12J 
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IV _I J 
1«~t2Ufl'iW 

1. m~~l~um.Hll.JlJ::~~ 

""" 11 "_1 ... " ~ a~V~~Vnl~U~::~~J 

I ""3. I!H'W~v~n'fll.J~vn 

4. m~im nrJCl1!V1m1 vl'flViwvllJ ma~th~~ 

" 5.	 'fl1~ li'1fJff m~~lW~l.J'U1 ~ti'W~::1.J1fJff
 

... ... "" "" 11 "_1 ... "
 6. !mv~~v~~n'fll.J~vn I~U~~~~! 

IV 0 '" 
'U'U \1l6'Ufll'i't11 

1. 19i~m~~l~l!n'W t1l.JlJ::~~ 19I1~Ul.Jl.Jl9i~niil.J~vnI9l1~~fhl1'W ~ 1M' 

2. !rlvl9i~niil.J~vni1fJl.J~Vm!""1'W 1ilJ'JImi1 U~111~1.J'W uH'W~v~niil.J~vn~!I9I~fJ~ i ~ 
JJ Q,I Q,I: t" QI 4 " 0 111 " ""	 IU'fl1CJ11.J~1fJm~~lWIf1.J'W1 ~ln'W'W 1'l1Xin'W~~1.J1fJall1a1~~1~ 'W1 IlJ 1911 nhm'l1~ 

" " 3. '1llniil.J~Vn~1~1~$i'1fJ'fl1~ 't11m1lJ~~nl.Jniil.J~Vm1~'I1~~ m mT'W '111 im~$i' 1fJ 

... "" "" 11 "_1 ... ,,~"" 11" 
!fl~V~~~n'fll.J~vn l~u~~~~rVHI9I~~~ 11 

... "" "" """ " 0 "" 11_ I_I " 'l''' """4. !~v~~n'fl1.J~vm~fJl.J~VfJUCl1 'W1n'fl1.J~Vn luu~::nVl.JL'\J1~vn l~m'\J1~vn &'I1\lnl9lv~ 

.... ...""""" t 0	 "_1~~ nvl.J'l1V ""I'll"19I1~'fl n~w~~ vn~H U'fl~ I'11! ~fJl.J~V~a1fJ~1:lJ ~ln'W 'W 'W1~vn'VH'\J~ 1~ VnU'fl1mu ' 
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QI	 ... I d fJJ
1.	 m~~lllUf)'Wl:Y1JlJ~Hll:Yl'\JlJ 

2.	 m~~11lUf)'Wff1J'1J~':i~ff'\Jl1 

3.	 'Htr~ 

4.	 m::~lll'H~~l'1J'lfij~'H'Wl 

5.	 m::~ 11l 'H ~~ 1 '1J 'lfij~ 1J1 ~ 

'"	 d '" d6.	 'H11'\JlJ'\J~lflf) 

7.	 'H~~1~'W 

8.	 f111 

..	 '" ..
1.	 lJ~f1~l~V':i 

2.	 f)':i':i1m 

" d3.	 f1V'Wlflf) 

4.	 ~~1'H~f) 

5.	 ~11fi 

6.	 !1'W1~ 

7.	 U'1JHVIlff 

" 8.	 ,j'Wih 

1.	 ~~m~~11l'H~~1'1J'lfij~1JH1~mh'\Jv1Jm;v~ Ufl:: 

'\Jvmhm;v~ Ufl~~~m~~11l'H~~1'1J'lfij~'H'Wl1~V 

':h~'Wm;V~Ufl~~·hm;v~ 
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.... ....tI d i 0d"
2.	 f1~m:::~ll111fl'\.Jff'U ~'j~ffltl1J ll":::fftll'J ~tJ'\.Jl 

.... tid .... "I"" ~ .... 
fln:~ll1l1"~t; 'YIf1~ nUCn1Jll'U'\.Jll'U'UfI~ ll"~~: 

" .4 Q,ltI	 ....
f1V~INVm:::~ll1Ufl'\.Jff'U ~'j~~lfltlV'Um~~ll1l111~ 

t;tlili~lflll	 1 CJ11J. llll~~~m~~ll111fl'\.JtY'UtI~'j~ 
.c::I jJ Q GI ".c::I 4 QIQ,I 

ffltl1J llll~fftll'J 1l11JtlU l~'VW~ fl'U II'U 'Ufl ~ 

d .I.... : ~	 "I "'I " " ... "1./
3.	 Nff1Jfl1'J"ll'Y1fl'll'fl'U'\.Jll'VW 11J 1l1fl1'JtI'\.J1Jlfllfl'\.J IU 

'1".1 d'" ....
llll~ I'll'UU'j ~'YI1ff~1Jfl1'JUll'J'YI111~'U'\.J m:~ll1l1 ll~ 

.11' ~, "<11 0 ..... 1.,:
t;ml1'\.Jl1U~flV'\.J Ull'J~~'\.Jlm~~ll1Ufl'\.Jff'Uu~'j~'Y1 .	 , 
......	 ..... Id "I" " 
I~VtI V'UfI ~ll~'UU m ~~111l1 ll~t;U'YI'YJ1fl1'J nUll'J 

o " d.e:::t	 ~ 
fl'J'j'YJ11l1lff'j ~'Y1 ll:'ll''\.J 

.. 
QI	 QI .... I .e::::t dI 1IJ.".01::\ QI d. " 

4. ~'UtlV'Um~~ll1Ufl'\.Jff'Uu~'j~'YII~Vnfl~fl'UVfl~l'\.J 

~ .....1 0
 

l1U~t1V~m~~ll1l111~'ju Ull~'\.Jlm~~ll1UflU
.. 
tY'Ull~ 'j~~~~~ V~lti'U m ~~111l1 ft~t;ll1Jl9i~ Vfl~l'\.J 
~ 0	 1" .1 i ' 

l1U~ ('YI1m~1~flUflllV~Ull~f'l1 ~tJ'lJV'UflllV~Ull~ 
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5.	 l:UV91'tm~~n'l;lm'UVJn'lf\H"'J'UUCl'J 'Ul'lf'Uff'J'UU91 
201" Cl~'M'U:Ullh~nv'Uti'U
 

~hnrlv~ + '\Jvmhnrlv~
 

fi''Umiv~ + '\Jv'Unrlv~
 

" d.. "'1" I " i 'tv'1 'lfnl'JClllVln'lfU'U'U'\J'U WjVV91V'\JV~nClV~V~ 

9lHnCll~ 

6.	 Ulm~'tl'l;lUn'UffmJ~1't~~'t'Vm~ti'U'\Jv'Unrlv~ 

UCl~'\Jv'U~ ..hnrlv~:Ul~'t't1'UCl~'U'U'\JV'Unrlv~uCl~ 

'\JV'U~lnrlv~ 1~V~n~'t1VV~vnrlv~'~~v'Ufvv 

..9 ""':iI.' i '1" "1'..97.	 l:UVnl'JU'l1~'tlm'J 'UlnClV~:Ul1~1~1 'tv 'lf911 !m'rm 

'1ffm~'tl~'U 9lvni'tv'1cNjl'U 1~1V~ Vd~l'U '1'U nrlv~ 
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" 
8.	 ~~'Hir~hfl~ur~U~1111~U1~ ffWJ11 

-	 'I11lJ1HI1~~ 1~fJi~~111ti (l~~fj~ti1Jflrl~~) 
OJ" a i yd OJ OJ d OJ 

- 1~1~~'HU~1'fl'UfJ111'VW 'IH'l~flfl1J'H11~1l~~ 

d ,. ... 
1"fll~m~1~1 3 'j~~1J 

" " 10.	 'I11'Hir~'t1~'fl'~~lffU ( ffU, fJ11 ) 11l~~titJflrl~~ 1~fJ 

lffU fJ11~~~1U'H "'~~~~~ti1Jfl rl~~~ 1fJ'H~~11 U 

'Hir~lffuiu~~~ti1JM11~1l;r~1~fl~~~lum~lflrl~~ 

~~~~~1fJ'H~~11Ul'lfUtiU 

....... "	 ..... ,. " IIJ"

f1~fl'H~~1~Ufl1~- f11111fJ l~fJ'j~~~1t1J1U 'll 
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

1. 

2. 

"'.1 "''' 
m::~n'l:lUf)'Uff'Uu::'j~ffl'\11J 

m::~1'l:lUf)'Uff'UU::'j~~'\Il1 

LflHLfl1J1vl 

ffltJ1vl 

ff1'Yl'lflvl 

'"	 '" 'H11fftJ'U 

mH)~1vl 

f)11 

'"	 .1 0'fffflu'jtJ 

'"	 '" 0'
1J~fl~mtl'j 

1'\1fl1-:j 

.. 
CU' 0 

\lU91tlUfll1f11 

.. 
1.	 fi~m::~l'l:ll1f)'Uff'UU::'j~ h1'1~'Unf'UtJl1't1-:j~1,r1J 

UCl::~'\Il1 L~tJ'\I'Ul~fl111Jf)11-:j h1'1~til'U1\U ~11f) 

'\I'Ul~l~'U LflHLfl1Jlvl utJ-:j'J1tln;'-:jllll G'J t1'U 

U'j::1J1\u 18 - 20 'litl-:j 

ffl'Hi''U ml1JtJ11'\1tl-:jm::~1'l:l~1,r1JhH~'\I'Ul~ L~tJ 

'jtl'U'\Itl-:jLfl'j-:j Lfl1Jlvl rl1'Ufl111JtJl1'\1tl-:jm::~1'l:l~ 

'\Il1hH~'\I'Ul~fl111J\1-:j'\ltl-:jLflHLfl1Jlvl UCl::l~tl 

'\Itl'U'I11UCl::n'ltJ ~l'UCl::U'j::1J1\U 3 CJ11J. 
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ll:Ito QI ... I c:I QI QI 1 !J/
2.	 IPlfim::fil~llmH"'UlJ::'jfiff'Ul10'U1Pl1 flHfil'\.J'U'\.J 

'jv'U~11fl'j~ 

o QI ... I dJl JlG1
3.	 '\.J lm::fil~ UO'\.J ff'UlJ::'j fiffl'U1J1Jlffl'\.J I'Ul0'Um ::fil~ 

UO'\.Jff'U1J::'jfiii'Ul1~~fii ~n'U~11fl'j ~~1'\.J'U'\.J lfitJ 

~I ....,j !J/
ffl'\.JllJ'\.JClltJ'Ufi 1: 1 11JVffl'\.J1'\.J~'\.Jfl'j'U'jV'UllCl1 

'" d'	 QI ... I dJl
'l'I1ClfV'\.J IO'U'j VtJlPlV 'Uv~m~ fil~ !lO'\.J ff'UlJ::'j fiffl 'U1J 

i !J/!J/... ....1.... 
1fil'\.J'I1Cl~m ::fil~ UO'\.J ff'UlJ::'jfi ff'Ul1 IPlfin11'jVtJ 

"	 .
~V'l,ri1tJ'U~VtJ ~10t1'\.J~~ffl'\.Jlltl1~V'1JI~VtJ 1 ~'\.J 
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· i ~ .1 '" i !II ,!II3. t.ll flH~lt.l'lJt.l1J1lJ':i::fHl'lH'Ulfl'lJ flH~lt.lftH 
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.. .." ..1itJ 'YlqntJfj'U1ff'U~, 1'litu~ t:J'j'itu~l~i'n'l!l, 1Vltll il'U~1'i'itu, l~l1'UVl fl-:ln~, 
CI tI ... 1et..Ct,,Q Ct. tI CI tI .Ct, Q,I .Ct, Q,I 

111tu 1i'U~ll~fftJ, lJ'iff'U1 ff'it:l1'111, iJff'i'UVl'i fl~lff'i 1l~~1'i1mtu ~fl1W1'U1fl191. 

2545. m'itli'1Jtl1~m~1J1'Um'iH~91&~~U~~m~~1'1:l"l1ntl~ff1,1'U'i1tJm'i1i'm~~~ m'i 

WWJ'U1'i ~ 1J1Jm'i H~91I~fllm~m~~l1:lff1 ~l1ntl~ff1~ ~hjti~ilqj'Yl1# ~ 111~~ mm1~~91ff1'Yl 

m'i1J'\J'U l~l~n fffl1,j'U~'U fl~lU~~WWI'U 1H~91H~Vl1~m'i&n1:l9l'i U~ ~~91ff1'Yl m nJ&n1:l9l'i 

...... .. 
1J'Yll1Vltll~mn1:l9l'iff1ff9l'i, n1~IVl'W"1.63 'U. 

1~11'U..1 fl~n~, itJ'W'i ff11J~1J'W1~, 111W 1i'U~u'Wff6, tlfJ1J1J1 uff~i'm1 u~~Vi1tu ff'U1~. 

2546. ffn1:l1fJtuff1J,j~Vl1~vH1n~'U~~m~~11:l~vh~htJi1flll1J1J 1VltJ~ 1m~~11J ff1Jtl~ 'i ~ll~: 

Hff1JI~~tl ~ff1. ffm,j'U ~'Ufl~l&m~wWJ'U1H~91H~Vl1~m'itn1:l9l'iU~ ~ ~91ff1'Ylm'i1Jtn1:l9l'i 

...... .. 
1J'Yl11Vltll~mn1:l9l'iff1ff9l'i, n1 ~IVl'W"1. 17 'U . 

.Ct, Q,I tI Q,I.c::t: tI .Q Q,I Q,I Q,I ~ Q,I I .Q d 

lW1'U'UVl fl~Vl~, 111tu 1i'U~U'WfftJ, 1'11tJ 'Yl\]VltJ1i'U1ff'U9I, 'li'tJ'W'i ff11J~1J~1~ U~~'Wltu ff'U1~. 

Q,lQ .Q tI " d a" 4 "I A
2546. fJtuff1J1J9IVl1~~ffnff'U~~m~~11:lff1Hff1J'Vh~'\J11VlVl1~1tJ1J~1l1J1JIVlm'W~~l'U 

Q,I""Q,I Q,I tI Q,I Q

'Yl9lflm 'i1J 1l~:1J'i'i ~fltu CVI. fffl11J'Ufl'U fl11U~::'WWJ'U 1H~91 H~ Vl1~m'i&n1:l9l'i ll~ ~ ~91 ff1'Yl 

OQ,l QQ,ltI .Ct,Qlo' Ct." 
ff1'U m 1'U1J191'i!1'U H~ 91 fl tu CVI ~91 ff1 'Yl m 'i1J .2533. 11191'i!1'U H~ 91 fl tu CVI f.J 91 ff1 'Yl m 'i1Jm::~ 11:l 'W1J 'W 

'" ll~::I'UtJ'U (1J~n.287 - 2533). m::Vl'i1~f.J9Iff1'Ylm'i1J, n1~IVl'W"1. 13 'U. 

I QI tI "A " d Q,I " ... ,Q QlQ A ,
1~~1tu 1W1'U1~ff. 2545. fl111J'I1J~~91'U&ntJ1n1Jm~~11:l. 'Yl~~lJ~1J9Im'iW~U~:m:~l1:ln~1J 

.Ct, QI Q,I .QQI Q tI Q 

1~tJU~~'WWI'U1 3 n~-:l1~tJ m1J1VltJ1ff1ff9l'i1J'im'i, n1~lVl'W"1 136 'U. 

1i'U'W'j'jtu iJtutJi'91n~'U, VlHm i:J$'i1'U'U..1 U~::f.J~1J1'11'l1' 'W~I~tJ1J.1Jtltl. m'iWWl'U1H~91fitu~ 

m:~11:l'Vh~·rh1. 'i1tJ~1'Um'iii'tJffm,j'U&Vlfll'U 1~th1'll'1J~fl~ 1'Y1tJ11'\J9Il'll'~I1'll'. 

f.J9Iff1'Ylm'i1J&~~m~~11:l. 2532. n1-:1lVl'W"1. ~lm~nff1m~::IHml'W7 1Ji'l:iVllfl1~C)fI1J'U9I1'Y1tJ 

~lti~ 
d tlQI tI Q Q.o' .A 0 4 Q tI 
1i'i'W'i 1~ff'i9l'U. 2507. m'i1'ilm'i~~m'iVl1W~m~~11:l. 1VltJ1ff1ff9l'i. 286 - 290 11J1:l1tJ'U :2507 

I I' tl • 

I'il1:l Q1 q'1'i'itu. 2535. m'i ffn1:l1Vm 1ri1'UVil'Yl1J1~ ff1J'j:'Yl11~lti~ff1ti1J&ti~'ll'-U ~1~'U 1tJff'UViii 

fJtu ff1J,j~ 1'Yl1J 1:ff1J&~~~~tli1l1tum'i1~1~~ff11 'U m'iH~91m ~ ~11:l ff-11 'U fllfll'Yl {j~iVl til 

-U'W'U'Ii'1J'Yll,jwcli9l. 1J'Yll1VltJ1'"tJffi'U fli'U Vl'i117WI tl'i::ff1'Uij9l'i. 

Q Q QI tI ~~"tI
tl'i:'ll'~ VltuiJ9I'i. 2543. m'i~~nll1J1J1J'j'j~fltuCVI. nruVl'W"11~ lVff'W'i'U9I~I~lff. 
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mp1tl ~'\J~~. 2533. ~lPlff1'11m'i1J1J'S'i~fiwcn'tutJ'itl'YIllh1tl.n~~l'YI'W'1. P·htl1~tlU~t~~U1 

1J~'I:i 'YIl~U 't'JU ~1Pl ff1'11 m'i1JUM~tJ'i ~l'YIlli 'YItl 

.. 4IQ, ... 1 d 4IQ, do Q,I 0 Q,.I 4IQ, "'... 1 
~~n~n~ l'i~Nl'il U~tlJ'i1W 'W'i'iW1l'IW'i. 2529. 'I1~nf11'iIPl~l~. n~~l'YI'W'1. ff1un'W1J'WlJ'it 

I <Q QI fI 4IQ,Q,I Go' 0' Q,I oQGI a 
1Jty'YIV~ fJl'il'ity, 'IWUIPl 'I1'ity'WUti U~tm1'i'iIPlU1. 2530. 'i1tl~lUf11'i1'ilm'iV~mt~1'1:lff1. 

l;ftl~tmj : flWtffmJm'i1J 1J'I111'Y1tl1~tl'W1J'Wl;ftl~tmj.ti~"hU1. 
1 4IQ, do lQ QI ." ld, d J, 0 Q,I 

1JU U~tff1J'W'i fl~l'il'itylntl'ilPl. 25411J'i'i~flWCV1m'l11'i. n~~l'YI'W'1. ClHV~~lflCJfU 'il1n~ (1J'I11'1fU). 

l1~nf11'i'YI~ffV1J1fffJU~~fl1CJfUt1J'S'i~ 2529. nl ~l'YI'W'1. tluaf11'i1J'i'i ~i11JMVi'YItl. 

vmi'lPlu ff1ff~nlPl. 2532. 1J'S'i~fiwcnnUffiJtl. n~~l'YI'W'1. t:Tu6f11'i1J'i'i~i11JMvi'YItl 
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