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ABSTRACT 

The purposes of this research were to create and development community product for permanence of 

Sangkaracha temple group and design community product for permanence of sangkaracha temple group can be 

equivalent and ability development. This research is maker community product type of lamp Sangkaracha , 
Temple. The research 'results community product for permanence be designed was good quality. Can make 

revenue and make Permanence for Sangkaracha temple group at Ladkrabang district Bangkok. 

Keywords: Research and Development Community Product for Permanence, Sangkaracha Temple Group. 
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\9l ~\9l6ff6ff1'j Utl~ t'j tI'W 1'j1lJ f) 'W lJ fl1llJf;jf)'Vi'W t6661'Vl'j f) 'W fl1t1 L\9liJ 'j 'j 'VI~511'W lltl~ 1WJ'W 'Ii'j 'jlJ 

.:1 Q,I r <:!l ..,9 Q,I Q,I ~ Q,I ftl <I _"f I Q,I .:1 

t~tl1f)'W 'j1lJlJ 6Ufl~'Vi~'Vi1 61fl'tlf)'W t'Vi6iJ'j'jq1\9lQ]J'j~ff~flUtl~t1J1MlJ1t1'j1lJf)'W (ff'W 'Ii til 'Vitlfl''j. 

Q,I ..,9 Q,I "'" .:1 ~ ..,9 0 "'" lIJftl'J) I 0 Q,I

2545) f)l'j'ViYllJ'W l~]JGJr'W" 9f~f)1'j'ViWJ'Wl~lJGJr'Wt~lJ'Vlt1J'Wf)'j~iJ1'W f)1'j 9f~~lt'W 'W t]J~1t1f)1'j'j 1lJf)ltl~ 

~6~tJ'j~GJr1GJr'W tliJ t ~'ttU'l~~ 6~i';}iJ1fltit6tJi'iJtJ ~ ~ ff fl1'Vi 'VI1~tfl''jfji fi tl d'~fllJ lWJ'W 'Ii'j 'j lJ~ 6~ 
.t GJ 'J} "'" ..:. .l I .t 'J} d .:1"'" "'" 0 GJ 'J}

~lJGJr'W'W'W <>"j t'tt t tl'jtytl~~'WUtl~HfflJHff1'W~lJGJr'Wt'tt tll'W 'Wt~ltiJ'WGJr1\9l~6~GJr1\9lUtl~'Vl1 L11 tJ'j~GJr1GJr'W 
"'" ~ 'J} 'J} ft 1 ""'lIJ 'J} I d d Q,I «S :'1 

ff1lJ1'j'tl~'Vl fl'\9l'W t6~ t'Vi 6fl11lJ f)11M 'W 1~6~1J 'j~t 'Vlfl'GJr1\9l t~6 tl1~t\9llJ'Vl f)l'j''ViWJ 'W l~lJGJr'W tl~tlJ'W f)1 'j 

Yi1~1'W tliJ tJ 'j~GJr1GJr'WlJ1f) f)11tl~t~ 'W f)l'jYil~ 1'W tit6tJ'j ~GJr1GJr'W 
"'" I lIJ 'J} I I ..,9 lIJ 'J} 'J} 0 "'" GJ
'Vi'Vltl1 16~f)tl (2540) t~f)tl1111 GJrlJGJr'Wff1lJ1'jtl'Vi~'Vi1\9l'WtfN !~\9lfN~lt'W'Wf)l'j L'W 

q q 

"'" <I "'" :'1 "i 'J} "'" d"",
~'j' f)tl~lJGJr'W ~\9l ff1'tt f) 'j' 'jlJ~lJGJr'W 6~flf) 'jt~'W 'VJ 'W ~lJGJr'W tlJ'W t fl 'j ~ff'j'1~'Vl1~ tfl''j'fj i f) tl'Vl6ff'j~ tl1f)f)1 'j' 

fl'j'6iJ~1~ 6~tfl''j'fji fltlfl1t1'W 6 f) 
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JI JI 

(2) 'eln11 1 \91£.1' 'W f)1'j 11f)f"I'HJ ~\91'W U)~ 1ii1111~1I1111f)f)1'j !il'elf)~~ f)1'j~~~~'el~rlf)'jGJ1111!1'W 

4 0' ..; Q,I "",.,s 0' at"'" ""'0 , ~I 
11 'j'el 'el~flf)'jGJ!1I GJ1'U Vl'j 111\911\91111 'fj 'j'j lJGJ11\91 91~'el~flf) 'jGJ!lJGJ1'Wfl1'jlJffVl'fj 'el1'W111 'W f)l'jlJ f)fl'j'el~ \91 'WW~ 

11l'el ~1!iA 'W f)1 'j 'YiWJ'W 1GJ!lJ GJ1'W 1~ £.I 1ii~'el~11 B,j~\911]J'W1U'lJ1 Uff1'W f)'ft1~ 
""'~ IlIJ, .:'1 3J Q,I "'" do 3J .,s Q,I lIJ I

(3) 'el'fjlJ !\91U 'Ufl11lJLlJ'Wt111\1'el~Vl'jYW1f)'j'fj'j'jlJGJ11\91U'ft~ff~U1~'fttllJ 91~'j!,'lJ1'ft !lJfl1'j 
JI • 

i1'el11Vli''ViU1f)'j!11(;hu'Wt~'W\I'el~U~'U~'W i'!,'lJ1'ft1ii'el111,rfi1lJ11Vl1'W ~~ff'j'jYi111n'W 11l'el'elll~~ 

1fl'j~f)1'j\l'W1~'11w1~t1'1111f) 1li1~i''lJfl11lJLlt 'WGJ1'el'lJ 111 f)GJ1lJGJ1'Wu q 

(4) 'eln11191u' 'Uf)l'j~~ff'W' 11 11'j~ff1'W~1'WU'ft~i'f)1:n~'ft11'j~ 1UGJ1U'\I'el~GJ!lJGJ1'W~'el 
,

4 I 

'4flflfi f11 U'W 'elf) GJ!lJGJ1'W 'll 'W 11 'W 1U~1'W 'j1GJ1f)1 'j 
• JI 

, 'W f)l'j'YiWJ'W 1fff)Ufl1'Vif)1'j!!'li~;r'W \I'el~f)qlJGJ!lJGJ1'W 'j~~'lJ'j1f)t!~1'el ~1~ iJ~V'WU'W 

o £'I 3J 3J Q,I I"; 1. "'" 3J, ..; 3J I 
111!U'W \91'el~ ff'j1~ 1WJ'W 'fj 'j 'j lJU11 ~f)1 'j L 11 fiU'W U11fi~'lJ'W'Vi 'W !,1'W fl11lJfl~U'ft~ fl11lJt \11 11 VlQf)\91'll~ 'll U1~ 
at at Q,I Q,I 3J .,s Q,I ~ ..; 3J ,3J
lJt11 ~ lJ ~'ftU'ft~ ff'el~ 'j'lJf)'lJ fl11lJ\91'el~ f)1'j\l'll~\91'ft1~ 91~fft11'lJ'W f)1 'j Mf)fJ 1ff1lJ1'jt1Vll1~L\l1lJ1 11 f)1'j 

ffU'lJ ff'4 'W ~1'W f)1'j'YirJJ 'W1~~f)"h11~ td'll~111f) fft11,j'W f)1'j fff)1:nt ~'Wu11 rl~'j 1lJfl11lJrU'ft~ 

11'j~ff'lJf)l'jW~l~~ \I'll~Uf)1~U Uf)1GJ11f)1'j U'ft~~t~U1GJ11ty' 'W11fi1f)11 'ft1 Uff1\1 11GJ11 ~~ff1lJ1'jt1 . . 
ft 1 4 , 3J "'" 4 i I QI 3J "'" 
lJ'j ~ff1'W~1'WU 'lJ'lJ\P ru1 f)1'j t'Vi 'el 11 Lf)~ 'j~'lJ'lJtGJ1'ellJ tU~f)l'j t11 UVl'el~f)l'j 'Vi rJJ'W1~1 'Wf)1'j ~fi\91 f)1'j 

d1UVl'el~!Vlfl1'W1'ftU f)l'j'el'llf)U'lJ'lJ f)l'jt~'W f)1'j\91'ft1~ Ufi~f)l'j~lJfl'j'el~~l'W'll'elf)U'lJ'lJ~ii\91firucn'11ii
q 

~1Uf)1'j11~ffVln,j\91'j''W~1'W~~11'j ~~fJi fl~~'U~GJ!lJGJ1'W i'~ff'j'j rl~'Wn'lJf)'jlJVli''Vi6ff'WVl1~iltyty1 

f)l'j~~\91~~\91firu cn'1.l'el~GJ!lJGJ1'W 'el~l~~'lltd'el~~~t~'Wf)l'j tff~lJ~'el' 'W ~1'W 

GJ!lJGJ1'W' 'W11'll~~'W 
f)q lJ'el1;f'Vi \I'el~GJ!lJGJ1'W' 'WL\I\91 'ft1~f)'j ~,j~ J'W ij~1 'W 1'W11'ft1Uf)q lJ~'j1lJ~1n'W t~'ll11 'j~ f)'el'lJ 

at 3J lIJ 3J, 3JQI ..J, .;; 4 I at ..J Q,I';; I 

'el1GJ1'Viff'j1~'j1U!~ 11f)'lJ91'W!'ll~GJ!lJGJ1'W 11'W~ 'W'W'Wfl'el f)qlJ'el1GJ1'Vi'lJGJ1'W1~ff~q}.J'j1GJ11 91~l1~\91~f)qlJ 

at ;S ""';"'" 3J Q,IQ,I ,..; 

'el1GJ1'Vi\l 'WlJ1U'ft~ ~fi\91ty'W fl1\911lJfl11lJt1'W~ \I'el~\91'W!'el~U'ft~ fff)Ufl1'Vi\l 'll~ fl'W 'W ,lJGJ1'W Vlff1lJ1'jt111~ 
JI 

~~\911~ U~iJ~\l1~f)1'j'YirJJ'W1''W~1'W~1~ ~ 'lld~f)lJ1f)lJ1U~~U'W~~!~'WU'j~,j'W~1'ft'l1'rf~1~U ij 

fl11lJff'W' 11~ l1~fff)fJ 1U'ft~111f)1'j'YirJJ 'W 1~~\91 firucnGJ!lJGJ1'W!~'llfl1111~~V'W''Wf)1'j~1 'j ~'lld1~~1£.1 

\91'WW~\I'el~'4flfl't'1' 'WGJ!1IGJ1'W 

At ""'l QI "'" QI 0' At ":'4 I at 
1.2.1 !'Vi'eliflf)fJ 1Ufi~'VirJJ'W l~'ft\91f1ruCVl,1IGJ1'W!'Vi'elfl11lJ U~U'W \I 'el~ f)qlJ 'el1GJ1'ViGJ!lJ GJ1'W 

1~i1~q}.J'j1GJ11 
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'J,I dGJ 'J,I ..:9 'J,I 'J,IGJ ~ 'J,I , ""'~ 1 ......
1. l1'Wl'V1 A'lHHW flVffllJl'jfl~H)'Uff'WV~fl11lJ~H)~f)1'jttJV~fj t'lf L~VV1~lJu'j~ffVJ1ifll~ 

U{1~ff~~1f)ff'U1V 

~ ... QJ " 'J,I "'" ~ GJ QJ ... QJ "..:9 '1 'J,I
3. fl11lJUttJ~U<j~ ~(1~flruCV111~~V~lJfl11lJU'U~U'j~ t'W~1'UV~~{1~flruCV111'jV &fl'j~ff'jl~ 

l~ 'Wfl11lJ ll1lJl~ fflJ 

, 
ff~ri1'W 'U'Wl~ n{1~~~~lti~Vill1lJl~fflJ1;hl1 i''UtrrV1~ff1'W~1~~ 1'W ~l~f)lVttJV~lJ'lfl:HJ'VJf)t~ff 'VJf) 

QJ..k ~I 'J,I 'J,I 'J,I QJ' " 

1V C}f~11~u'j~f)V'U~1Vfl11lJl'VI1~~1'WttJ'W1~ff~ff1'WlJ'4f:1V 
, 1 " 

5. fl11lJff1V~llJ fl11lJff1V~llJl1~l~'Wff~Vivh1,rlfi~f)l'j~~ff'W111~Vl~'jl~U'j~11'U1 11 

... QJ "d....l ~ I 'J,I "'" 'J,I 'J,I 'J,I ... '1
6. 'jlfll~V fflJfl1'j ~{1~ flru CV1VJ ~{1~ ttJ'W :lJlttJ1V'W'W VVlJ~V~ lJttJVl;d {1 ~ 1'W fj'U'j tflflU{1~ 

d lIJ 'J,I 'J,I 'J,I 0 'J,I... QJ " , 'J,I "'" 0 I _"I d GJ 'J,I 
f)1'j~{11~'VI L~fl'W fl1fU{1~ ffl 'j 111U{11 ~(1~flruCV1 VVlJ 11 ~~V~ lJf)l'j f)111 'W ~f)qlJ lUl11lJ1V'VI11~ t'lf 

7. f)1'jCJ1VlJUC}flJ41V iTf)VVf)u'U'UdVlJ~ l1~vi'V~fff)f:llii~~lUl1U~1'W f)1'j ~~11~f){11f)U~ 
" 1 1 ... ..:9 "'" lIJ 'J,I , _I ... I Ii) 'J,I GJ 

(1~'lf'W~{1V~l1'W 'W V~fff)l t~V'VIl1~ t~VVf)U'U'Uff1'WttJV~Pilf1'jV'U'U'jnru~1~~ tl1ff~~1f) !'Wf)l'jflV~ 

CJ1VlJUC}flJl1lVlU~V'WV~111ri41V 

QJ ..."'" ... "'QJ" d ... 'J,I QJ QJ " "'" 

8. 1ff)OJU{1~Tfif)1'j ~{1~ ~(1~flruCV1~~ffl11f)'j'jlJ'VI~{1~~1V1ff)OJff~tfl'jl~l1 Vll1lJ 

f)'j'jlJ1nf)1'jt~Vf)1~1ff)OJU{1~1n~i1~1~11{11VU'U'U U~U'U'Ul1lV11n~ii~11~tl1lJl~fflJ~"l~ ~11~111 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



4 

_I 'IV ,
1.5.1 'U1"~')fl fl1" Ut1~ flQJJ911tlfJl-3 

thi~'lflfl'j fif) ~~il~ffUf(l'lflJ'lfU 1~ff~CJrn'lfll"~n'1~fl'j~U~ fl'j~l'V1'VilJ111'Ufl'j ~lU1U 
'U qq. 

20 flU 

a I I , 31 ""'di '" 0 

t~f)fl1Jlflfll'j'lllJf)tll~~lt1 ~1t11lifll'j1l'1Jff~lfl1l1U1'U 10 flU 
I 

1.5.2 vllutl1"n\l~ftfl1:l1 

~1uthvff'j~ (Independent Variables) fif) ~il~firu~'1llJ'lfUt~f)fl11lJ~~~U "f)~fl~lI 
di '" '"f)1'lf'Vi '1llJ'lfU 1~ ff ~CJJ 'jl'lfl 

~1U,j'j~llJ (Dependent Variables) fif) ~tJU'1J'1J"f)~~il~firu~'1l1l'lfUt~f)fl11lJ~~~U "f)~ 

fl~lI f)1~'Yi '1llJ'lfU 1~ff~ CJJ'jl'lfl ~ffl111'jtl~f)'1JffU f)~ fl1111 ~tNfll 'j'Uf)~ ~'1J~1 flfl 

"I ~ 31 "'" "'" 31 '" '" '" 
u'j~'lflfl'j l1lJlt1tl~ ~~~~ffUfll'lflJ'lfU 1~ff~CJJ'jl'lfl1"~~1~fl'j~'1J~ fl'j~lVl'YilJ111Ufl'j

'U q q 

31 "'" 31 "'" "'" d! 3Id di 3IGJ 31 d d '" "'" 
~V1'j ~fJru l{PJJVll~~lUtVlflUflfll'j~~~ l1lJlt1tl~ ~V1l1fl1111~ 1'U~lUVltfltl1fl'1J''V1flUflU~~f)1'j 

31 "'" '" " ff'jl~H~~flruCV1'1llJ 'lfU 

f, 
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.c! 

CUriri 2 

l'U n l'l'ffn'hllNt'l.:Jl'U~t~ tl1oU'~Nn'U nl'l''l1WJ'U1N~~ firu ctfGJtlJGJ1'U L~Vfl11lJ ct.:J~'U 6ijv.:Jn~ lJ 
• • SI 

vl;h~GJtlJGJ1'U i~Hl~CJJ 'l' 1GJ11 ~1,rtl1~u,j.:JLvn 'ffl'l' Ht'l~.:J l'U1,rtlvttn tl1,j'V.:J vvn L~ 'U t11,j'V~.:J il 

2.1 'l.h~i~Ut'l~fl11lJL~'UlJl6ijV.:Jt6ij~t'llfln'l'~,j~ 

QQI d d !ill 
2.5 ~1'U1,w'Vuntl16ijV.:J 

QI d d.:t J. d d d QI dQI 

t"l.I~t'llfl n'l'~'U~ til'U!"l.I ~nl'l' U nfl'l'V~1'1lJYI'U1'1lJln1'1"lfltil'U V'U fl'U1'1 2 6ij V.:J 

n~ .:Jt1'1Y1lJ111'Ufl'l' ('l'V~1ijlnL6ij(PIl1'UV.:J1ijVn) v~l'Un~lJ!"l.I(PIn~.:JL1'1Y1~~i'Uvvn 'fffllY1Lfltl,t11ut~'U 

Y1V.:J~~ iju11 ci ~GJtlJGJ1'U 11 'U lUU'U 1'11~VifllIlUt'l~ih"l.l~ ijfllJ'Q~ 'ffll1 n'l' 'l'lJ 1'11~Vifl~ ~ i'U vvn!~tI.:J t11 UV 

SI 
eLI QI I Q eLI .:t Q I QI 

L6ij~t'llfl n'l' ~'U .:J(PI~ V~1'11~1'1fl~~1'Uvvn6ij v~n~.:J!1'1Y1lJ111'U fl 'l' lJVlrul!6ij~ (PI fl~vn'U L"l.I~nl'l' 

!ill .:t.:t d Q eLld
Unfl'l'V~6ijl.:Jtfltl~ L'l'tI.:J(PIllJ!6ijlJ'Ulwnl fl.:J'U 

ViflLl1UV ~fl~Vn'Ut6ij(PIij'U'l.t;Ut'l~t6ij~l1'Uv.:J1ijVn ijflt'lV.:Jtil'Ult1Lff flt'lv.:J'ffv.:JIl'U~'U til 

'l'1.:JflV1.:J til'l'l.:Jfll~L~l flt'lV~~lLii'V U'U1fl'U'Ul~1'Utl'U'U~lJtn~1 til'l'1.:J(PI11'1i'Yl6 flt'lv.:Jij.:Jll1ru
q u 

1tJ t I !ill 0 Q ~ !ill t 

flt'lV~nV !N flt'lV~lJ~"l.IllJ flt'lV~YI~V~ flt'lV.:Jn'l'~'VJlJt'llJ Ut'l~flt'lV~t'll~lV'U t1J'Ut'ff'UU'U.:Jt"l.l~ 

Vifl(PI~ i'U vvn ~fl~vn'U ihtflVtjjV.:J\1~ ttif.:Jt1'1 'l' 1 (,r~l1ifl\1~!tif~L1'1 'l' 1) ijfl t'l V.:J11t'l1.:JUyJ.:J 

.:t d'~ !ill I 

Ut'l~flt'lV.:JU'l'~nfl\l'l''l'lJm1JhU'ff'UU'U~t''l.l(PI 

Vifllll ~fl~Vn'UVltflV'Ul~,jV ~htflV'Ul.:Jt'ffl'Jjl VltflV'Ul.:JYlii (,r~l1ifl'ff~1'1'l'U'l'lnl'l') ij 

U'U 1U,j~t6ij~nl'l'Unfl 'l'V.:J 'l' ~1111.:Jn'l'.:Jt1'1Y1lJ111'U fl'l' L!'n~,r~111fl'fflJ1'1 'l'U'l' lnl'l' t~'Utt=f'U U,j.:Jt6ij(PI
q q 
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fh6ij1tyl6Jj~-ell~fl'jg;iJ~ 

~'jg;'YrVI1i~116ijl11~-ell~fl'jg;iJ~ 11-ell~~1~-ellU1Jty ..r1~g;1~ij~uv~fil~t:JU fl'tl1iJU1~t:JU 
t 

1ff1fl'j'j:JJ 'Q~fI'l11fl'j'j:JJViiJfl:JJ U11ri~'Q~:JJ~1t:J~fl-elV~ lUfl't1fffl'VlV~1~V1~~111f1' fl'1UUf) 


1i'j'j:JJ'lfl~USU 1~,hl1-ellVi1 


fll 'j 11,j~lSU ~fll'jl1f)fl'j V~ 


lSU~-ell~fl'jg;iJ~U,j~11111t:Jfll'j11f)fl'jV~VVt:JVVfll~U 6 USU1~ (khwaeng) '~uri 

1. -ell~fl'jg;iJ~ (Lat Krabang) 

'Jl I 

2. fl-elV~fI'V~~U'4U (KhIong Song Ton Nun) 

3. fl-elV~fI'l:JJl1'jg;nff (KhIong Sam Prawet) 

4. thl1-ellVi1 (Lam PIa Thio) 


5.11'Ut:Jl1 (Thap Yao) 


6. '1]J'VlV~ (Khum Thong) 

fll'jfl:JJUlfl:JJ 
v • 

Q,I GJ .c!I <:! Q,I lIJ 'Jl I 

'Vll~fI'lt:J11-elf) tU~U'Vlt6ij~-ell~fl'jg;'U~ L~Ufl 

.d 'Jl
flUU-ell~fl'jg;iJ~ flUUfl~Ufl1 

I 'Jl 'Jl
flU U'j:JJ tfl-el 1 flU UL1l1fJW'Vl111 'j 

flUUIQ-elV~fl~~ flUU11-el1~11~~ 
o 'Jl .d I 

flUU'I:JJ'VlV~--ell~Vt:J~~ (11-el1~U~~ 5) 

ri1U'Vll~fI'lt:J'jV~11-elg;'Vll~tr~ '~uri 
I 'Jl 

flUULfl11 g;'j:JJtfl-ell flUU11V'lJU1'lfU'U'Vl 1 ,. 
flUU~:JJlfl~l (fl-elV~~lt-ffV / ,hl1-ellVi1 3) flUU 'tl~~ (fffllU'U'j'j~U-elg;Ut:JflffUfhflritl~) 

flUUfI'l~1J~'j -11'Ut:Jl1 f1UUl1'Ut:Jl1 . 
C)ftlt:J-ell~fl'jg;iJ~ 54 ("l1'j'jW 5) C)fVt:J';:JJtfl~l 25 (1~lh~~1U) 


-ell~fl'jg;iJ~fl f~ riVt!U flV flltfltlU fl'UUfI''U 6Jj tl~ .u~111~ijU 1J~ \PI V:JJl '~tl1 ~t:JU~Vt~U 

• v 

o Q,I.c!I Q,I Q,I <:! <:! GJ 'JlllJ~ld/ Q,I 0 Q,I d/ 'Jl lIJ~1 
tll1flV-ell~fl'jg;'U~ U-elg;1:JJtlll~111~:JJU1J'j \lfl~'U 111 tlJSUUfl'U~'jg;Ufl'j VltflV-ell~fl'jg;'U~ll~~V~ tlJ 
v V t 

~Utill~ 'jg;U fl 'j ~1t:J ~lfll!U fl'jg;'Vl'j1~:JJ111~ , 'Vlt:J~' ~-el~i lUg;1l1flfll1fl tlt1:J U n~fllU1V-ell~fl'jg;iJ~ 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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flTVi~ 2.1 flTVH~tli~Hl1j11f1'Vl1f 

~lJ1 : Utl'VHl l1-:J'l=fii" (2553). www.kmitl.ac.thlagritechlnutthakornlsproject 

.,9.,..d.:t c::: .%~I 0 .,...:t ~ 
1lUtlJtl1Ul1 6 lJU1fllJ 'Ytff. 2500 nflntlniT1'W~'UUtul.!tlltfltl"1~n'j~1J-:Jtlnfl'j-:J u,,~

'U ... 

trltln~ -:Jtl1~lJ111U fl'j cIj i~i'1J fffl1tJU~11..rt~uUfl'j 11"1-:J u,,~i~tJ'j~n1ff1 ..rt~ tlU fl1tfltlttJU 
" ,

t'U~ fl1tfltl"1~f1'j~,j-:J~~ttJUt'U~"1~n'j~,j-:J ~-:Ju~iuVi 14 nU11fllJ ~.ff. 2515 t~U~UlJ1 

d cr'QIIJ 
l1lJ1 : uq~" 11-:J'1:J1 1" (2553). www.kmitl.ac.thlagritechlnutthakornlsproject 

1', 

.:t 0 .,.. 

fffl1Ul1 ff1fl tlJ 

'j) " n11-:J 3 11 11 'j -:J tJ 1-:JlJ1 'jii'mitl~1t1fl!~ tl n~U111U'U 1111-:J tl~f1~~t~ tin fiu i111" 1-:JcyJtl 
เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

www.kmitl.ac.thlagritechlnutthakornlsproject
www.kmitl.ac.thlagritechlnutthakornlsproject
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'\111 'lh~~l:J!lh1 fl~ihl iVi1'j i l1tYl1~~~1'lJ1.Hli~{11~tl'j~U~~'j~fll!lJ~'j~li111'j11~fll1{11~~flff1tJ 

!~lfl1 11ffi~{11~ tl'j ~U~ fl~fiu 'j tl 1 ~i'tlGJf1h1 GJf11{11~ tl'j ~U~U 'j ~tlfl'lJ~] !~lJnfl ff!l~l1 {1 1~~ fl6ij1 1~'U 
. ". 

!~flihl~tP1ff'lJ~ ~hl15fh!~flhl 6 iJ1fltl ~.f1.2441 hlfltl1l1tll1{11~~fl'\l11U"'TlJ~nWf11tJihli~fj'~ 

fiij U~~lJ1tl 'j 'j lJ ~ ff1 tJ~llJ U{1~!! 'l.J{1 tl~lfl rh~ t'lfhl ~'i~~ 
q 

VI ']j f11~~ij~~ tJ11J VI u¢ltl ~l~nhl 

. 
d 'QI QI 

f11~VI 2.3 f11~11{11~~fl'\l11 1~{11~tl'i~1J~ 


d "''''''11)

'VllJ1 : hlq~{111~1:J1 !{1 (2553). www.kmitl.ac.thiagritechinutthakom/sproject 

~'i~Y:iVl']ji'l.J1~ tJi11'l.Jfifl~'i ~Y:iVl1il'l.J'l.J1~!tlf11i1~ij~tl1:lW~ t~hI ~~fl'\l1111~fl~1J'U tfttJ'i 

ijfl~ltJ 11~1 ~1JhI~tlU{1~~'i~~VI']j'i'l.J;r'lJ~'i~itltl~ ij~tll:JW~~fl~ltJ11~1 ~'lJhll1,r1fltl]jfl'\l1111~
q 'II 

ffhl1lJfihl ff1'i'iWfliJ 
q 'II . ." 
t~'U ffhl1lJfihlU11~GJf1~Yi t~hI fl11lJf11fltJiJi ll'\lfl~'l.J 'i~tVlfY1 VI tJYiffhl1lJfihlU11~ih~hI 

ffhl1lJfihl ~ ij'\lhl1~i~ tU~ff~ i hI!flt~tJ~~ihl flfltl!~ tJ~ i~u{1~ ffhl1lJfihl tt11~ii'fiff1lJ1'itl1'11!~hI !~1
u q 

~I d ~ 
u'i~!'VlfYflnVl1~11hi~ 

. 
d "'" "'" 

f11~VI 2.4 f11~ffhl1lJ'lJ'U~1'i'iWtJlJ 

d "''''''11)
VllJ1 : hlq~{111~1:J1 !{1 (2553). www.kmitl.ac.thiagritechinutthakom/sproject 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

www.kmitl.ac.thiagritechinutthakom/sproject
http:i~Y:iVl']ji'l.J1
www.kmitl.ac.thiagritechinutthakom/sproject
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.d 1f''''''1IJ
'nlJ1 : 'WQ'YH1 lN1:Jl t€1 (2553). www.kmitl.ac.thlagritechlnutthakomlsproject 

'YLff.2528 

, 
d 

.f)1~'n 2.6 ffl'W~'j~'WfI'j 

.d 1f''''''1IJ 
'nlJ1 : 'WQ~€1 lN1:Jl t€1 (2553). www.kmitl.ac.thlagritechlnutthakomlsproject 

ffl'W~'j~'WfI'j 

t~ 'W ffl'W ~ijfll1lJffl£J~llJt~'W~.yrtl ~tl'W dtl'W'1) ~tltltlfhcr~tl1£J U€1~t~'WUlHi~.yr'W 1I1~ 
, , , 

"'" dd 0 QI QI d d QI I 

'W1'W 1GJf'W ~ 'nlJfll1lJffl£J~ llJtl1lJ1~ ff111 'j1J fI'j V1JfI 'j 1'n1)~111 'n~tlft..ltl'W 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

www.kmitl.ac.thlagritechlnutthakomlsproject
www.kmitl.ac.thlagritechlnutthakomlsproject
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.
.::! Q.I 

flTYfYl 2.7 l~rll'WlJty 


d G'..:::.II)
'tun: 'W(l'Yirl 11~'l:l1 1r1 (2553). www.kmitl.ac.thiagritechinutthakorn/sproject 

" , . . 
1~ rI 1'W '4ty~~ tl ~VillJ fl rI tl~lh· ~ ~lfflJl'j lJ rJr:J~ t11 Utl'\Jtl~t6lJ ~rll~ fl'j ~ 1r~ tijtlU 'j ~ lJ lOliJ 

..:::. G' "i II) 31 d..:::. II) I ~ 31 Q.I ~ GJ 310 

VL ff.2481 ,\!'W 'Vl'VHmrl~'Wlt1 tl1lJ~ 1~ ffrl~'Vl~'W1l1'Wl'W20 1'j 1~1'W48 ~l'jl~ 11~'Vitlff'jl~1~ 1l~ 111 

~ ~ 0 "i GJ 31 I 31 Q.I d 31.::!..:::. Q.I .J II) 31 II) 31 31 "i ..:::. 
fl'j'jlJ fll'j'Vll~fflff'W lt1'W ~'j tl~'\Jtl'Vll t~'W~ t11 'jllJ~ lt1fl'U'Vl ~lJ 1l~ ff'j'Vl1il9f~ t~tll1t1 nUri13 t~'W~ ~~lJ 

~~~tll1~ifij'W llJ';h1~~ 1t'Vi'jl~ -jltl~~~tlUflrltl~~ 1~~ ~1J'Wflrltl~9ftltl~Utlfl1l1flflrltl~lh~ Ldff'4l 

'jlJ rJ1~rI 1'W lJtyt1J'W ~GJIlJ '4lJ '\J tl~ ~11 t:i leU rllffl1t1~tllfftltl~'U l ~lOl 11,r11~~~~~ tl'U fl rI tl~eU 'j ~ ~lff'4l 

G' Q.I 31 II) IGJ 31.::! Q.I G': d I~.::!":::' .d.,J .::!Q.I Q.I 

'j lJfJ~'Vi 'j 1~ 'Vll~ 1~111lJ 1lJ !l1lJ fll'j ll'Uff~1'W l'VJfleU 'j~ ~fl 'VlU rI l'VltllfffJtl ~ 1l~ lJ U'jlJl Olt'Vi lJ '\J 'W l'lfliJ~ 

.
.::! .::!..:::. 

fll'Vi'Vl 2.8 fll'Vi'Vi'j~'U'jlJffl'j'jfl1il~
q 

d G'..:::.II)
'VllJl : 'Wt)'Viri 11~'l:l1 1r1 (2553). www.kmitl.ac.thiagritechinutthakorn/sproject 

" " ,
1~eUri flffi''Vl1il ~~tlrJl'Wt'\J~rll~fl'j~1r~fl'j ~t'Vl'VilJ111'Wfl 'j ijtutlVi 33 , ci tllOl 1 t'\J~Yiff 

~ ~ q 

tl1UVll'j ~'Vll~'j tl , vJYi ff 1~ll'j~flrltl~U'j ~LdfflJl 'jlJrJ Yiff~ ~1'W tltlfl'fl~flrltl~~ UrI~Yiff~~1'W ~flll'j~ เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

www.kmitl.ac.thiagritechinutthakorn/sproject
www.kmitl.ac.thiagritechinutthakorn/sproject
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, " , ,
e:! C> COl ~ I COl 7J."q ~ ~I "i' IIJ e:! ~ "i' 
'VIflU 6ijeJ.:J~eJn'lfU 1fllJtjfiff'j'Vl tilff'j l.:J'U1-.HlJtJlJ ~. ff. 2388 tfltlU 1 tI lff1~~{l~'lfl1!f1UU llJ'lfeJU lt1 t~ 

I" I , ,. 

~~tJlJ~1t1~'VItifflffUn'lfl.rVi~.:Jifl tJ~1Jlnfl{ltJ.:Jff ~.:J~~ tlntiu'h ifl ff ~tJlJl '~~tJ~tlU ~tJ~~U ifl1J{ln
q ~ ~ 

V I 

ffi''VItilH{l~ '~'UU lUU llJtiU lJl!f1U 'Vl'j lUi] !fI!fI1ru ilifltJ{lnffi''VItilifl~~UVitJ 'j~~hHnU 'UtJ.:J~'j~U'j lJ 
q ~ ~ 

d Cl'c>1IJ 
'VIlJl : Utl~{l 11.:JfJ1l{l (2553). www.kmitl.ac.thiagritechinutthakorn/sproject 

I V v 

~'j~fJ 1UfftlViff~1.:J!fIln '~ffn'VltJ.:Jl1.:Jl1~.:J ~.:JH~iJ ~.ff. 2434 ~11ufftlij~nfJru~VilfffJ 
v v 

fltJ MUl1Ul'tJ'Vll.:Jl1ff~~iu~n l1.:Jill~'jl~~lUl1~.:Jifll~U~lf1{ltJ.:J 

!f1fJ ~ 'j n'j 'j lJ 

~{l nl'j ffnfJ 1~nfJ W~'VI1.:Jnl tlfll~..tl'1J'tJ tJ.:J{llfl fi 'j ~cJ.:J 111lJl~fflJ tlUnl'j 1J 'j ~ ntJUtJl~~ 
~ 1', d 1 d ~ I 1 dCOl COl 

!f1fJ~'j 1U tJ.:J !fIlnl6ij~{llfln 'j~u.:J~llu~U'VI'lflUllJtJ.:J ~.:J~~1UtJtJn'tJtJ.:Jn~.:J ~'Vl~lJ111UfI 'jfffll~~U 'Vl 

'jlUqlJ tJ'j~ntJU~1t1Y1tJ.:J~ .:JU{l~fJfI{ltJ.:JlJlnlJlt1 tJl~~,r.:J~~lJ'UtJ.:J{llfl n'j~1r.:J fleJnl'j !f11:J~ 'j 111 
v v v 

o IIJ 7J e:! ~I 7J 'jJ COl C> ~ 0 

Ul 'VI1ff1U~{l llJ l{ltl.:JlJ{ll U{l~fll'Ulti ~f1'U'VI1.:JfllJUlf1lJUUUfl.:JlfllJ f1tJ'VI1.:JU1!f1fJ~'jn'j~~{l~ 

'lfl1,J1U 1i'~1f1{l tJ.:Jl~UlffU 'VI1.:J11~n 1ull",,1ruijnl 'jVi'IPlJU l"U ijnl'j1tJ~ tlU~~ tJ{l.:J "lnlnfJ~'jn'j
q 

v 

l~UfJ~ffll1n'j'jlJlJln~U (www.kmitl.ac.thiagritechinutthakorn/sproject : 20 ~tlffinlt1U 2553) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

www.kmitl.ac.thiagritechinutthakorn/sproject
www.kmitl.ac.thiagritechinutthakorn/sproject
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f)1~~ 2.10 lfllJlvJGJIlJG)f'U~-:JCJJ'jlG)fl 


~lJl : (htJf)l~ l~w U~G)fl '4qJU~G)fl, 2553. 


If1'JJ'v.J1~N-:J~'l1'l11 

lfllJlvJlll~-:JCJJ'jlG)fl t~'U~~~fiW~SUfl-:J flWU~G)fl 1JruU~G)fl ~-:Jt~'U~~~~Vi~flti1tJ-:J~eN 
q q u 

~lllfl'j~iJ-:J l~wijfll'j~~~llfllJ lvJi'U1UU1J1J~1-:J «'J ~-:JUU~flh'nnllmll'U~~fl~fll'j~fl-:J~rllll~-:J 
1'VWU~~~1-:JU'j~t'VlffllltJ~flfjW~'1Jfl-:J~~~fiW~~t~'UU1J1Jt~tJ1J~lm~'U1i'j'jlJG)fl~lllmtlJu'jflnt~'U 

QJ 0 t:S ""'t:S .ok t:S 31 d 0 QJ d "'" QJ G' I .f c::: c::: t:S <'!i 

'ff'U 1J'ff'4'U fll 'j 'Vll-:J l'U fl fl11i l1 'U -:J flfl1l1m t~~ 'Vl 'fflflqJ'Vl~1l ~~~f)tu CV1 U~~~ G)f'U fltil 'U ~lJ flfll 'jflflflU 1J1J 

11ltJfJWU~G)fl '4qJUf~l 

. 
t:S "'" t:S QJ

f) 1~ 'Vl 2.11 tG)f -:J t'Vl tJ'U GJIlJ G)f'U 'ff -:J CJJ 'j 1 G)fl 

d I "i _1t:S _1t:S
'VllJl : tlltJf)l~ !lltJ u'jG)fl '4tyu'jG)fl, 2553. 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 
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2.3.1 ,)'f)\!t1,,nN 

,,nN t~'U i~~~tfhUtl~'tlfl~lJ'4fj 6i'~tltlllJl1tt'~flfll1lJ~~flltl""1J1fJ1hi~i~lh~~ li'U 

Ii) d'l ~ QI ~ ..A .,. d,d QI <:1'1 '<'!t 'JI 'JI ..A IfJ 'JI1fJ ' 
!hI'lJtu~'Y1 !{ltlUll~1J'Ut'UUt'jfl~'lJfl~'Vf~l~~tlU{l~tl1{ltl U~tlfJ~lJ !fI'j~tll'j'jllJlJflflUfll1 t'jfl~!lJ!~ 

'j~l1';h~'lfl~~l~'1 t~flU{ltlt'JJ~m,.J ~fl1qt{l'Vl1~i'lfltll'j1Utll'j1tl~l~~~ tiUU{l~tiu1U'JJ'j~t'V1ff{ll~U
" , . , 

mlJ~tiu 6 'JJ'j~t'VIff 11..1 'lJtu~U l~ijlfI'j ~tll'ji~fJ'illJnut'Viflll~111'lfUfl'lJfl~ l~l~Vi~ Vi'tl~1l1f1fllfl 

~1~'1 ~11{ltl 

, , , 'JI 'JI 

'lfUfl'lJ fl ~ lrl'l~Vi1t1'U tll 'j tl fl ~~1~ Vi fll'j 'Vl 'j 111 lrl'1~Vi1t1 1..1 tll 'j tlfl ~~1~ IT1..1 ij~~ ~ fll 'JJU 

d 'JI IfJ 3!IfJ ' 
fll'VfVl 2.12 ~u tlJ t~ 

, 
.o::! 

'VllJl : http://www.panyathai.or.thiwiki/index.php. 2553. 

1. 1~~~ (D.asper) t~Ul~1U~fl{l Dendrocalamus UtJlJ'JJ~tlnU1Ufllfltl{l1~ lflmll'Vn~~ 
QI QI ft I .o::! .o::!ft I QI ?I 1fJ' GJ' 0 'JI .o::! 'jI' 0' ft I 
1l~111flu'jlllUtpu~f!tlUlJltl tuU t~'lJUlfl !l1ty {ll~UlJt~U~lUfJUfJtl{ll~U'j~lJltu 6-12 

tC)fU~tlJ~'j llJijl1'UllJ'JJ"'fl~fJl1'JJ'j~lJltu 20 tC)fU~tlJ~'j lflU~Uij{llfJ'lJl1~cr11t'Vll ij'lJUt~tl'1 fl~ 

~11'JJ'lJfl~ih ijl1{llfJ~Un t'lfU l~~~l1~fl 1~~~~1 l~~~t~fJl l~~~l1U t~u~u l1Ufl 1ti'11'JJ'j~'VI1U
q ~ 
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" ,
'1fl1~'Wth:JJ111~fll'W1J-;na'VltYl'VlVlh~lJ1WtJ 'VttY. 2450 l1~flflf~u'flVi~lU"'Vfj~'llJ tij~l11fl 

l1'l~'W'4~ 
" , 

2. l~@tlfl (B.f1axuosa) flQl'WfffJ" Bambusa 1~'1fUflilijflQ~1111u,,~ijlJlfli'Wfl1flfl"1~ 

U"~fllfll~ih~'W 11jV1ffflllJ'W l~ttI'Wlflff~ ll1ruijlff''W~1'Wff'W6fl''1~'1HN~'W11'~lJ1W7-10 lC)f'W~llJ,n
'II U 'II 

~ I ~ ~ I "'" "'" ~ =.d <.9 0 ~ .: = Gt ~ 0 
u"fl~Vl1u'~lJ1W 4-10 lC)f'W~llJ,n 'lnnWttlfl:JJfl~'l1lJfl'Wl1'WllJ "l~'W''Wfll1'Wl 'Vl'W'Vll'Wf'l t'1f'Vll 

I ~ II) ~= 
flflff'l~ l~WI 

4. i~thl1~fl i~l1'WllJ (B.arumdinacea) flQl 'WfffJ" Bambusa ijiTVJflfllflttlfl~l1'~l'Vlff~'W 
Utiij@11jV11l1ilfl~ llJ'W i~ttI'Wlflll1qJ ijl1'WllJU"~Uttl'W~ l1~fl~'\I'W lfllff''W~1'Wtl'W6fl''1~ 10 -15 

"'" i~o"i ~ Gt~o ~~ 
lC)f'W~llJ~' '1f'Vll tfl'~Ul'W l'1f'Vll'W~'l'W 

5. 1~f11l1~fl i~~1f11 (B.sp.) flQl'WfffJ" Bambusa iji'WthilUUtlutij~l11flfllty'il'W'4~U"~ 
QJ = 0 ~ = = I I ~ 0 II) 1= ~ I ~" ~ I ~ ~ I 
'il'W 'VI '4' "1~'WfflttlV1Ufl flfl'Wttll~fl1 t:JJlJl1'W 1:JJ ttI'W 1flltY'Wt-J1'WltY'WfJ''WVfl''1~ttlfl~U''fl~U'~lJ1W 7­

" 10 lC)f'W~1:JJ~,11~fl~V11 30-40 lC)f'W~llJ~' l'Wfll1'W1 ih~'Wff~ 10-12 llJ~' 1l1lJl~'il~1i'1'Wfll' 
'II 

I ~ QJ 

flflff'l~ 'ilflff1'W 

6. l~liv~ (C.Virgatum) flQl'WfffJ" Cephalastachyum ij'Vll~fllflll1ijfl ~l~'W'\I'Wlfllff''W 
I" "'" ~ "'" ~ = =.d ~ d ~ .:t-J1'WfJ''WVfl''1~ 5-1 0 lC)f'W~llJ~' 11"fl~Vl1tt1'W1fl 50-70 lC)f'W~l:JJ~' ttlfll'VU lJfl~fl1'Wl"fl'WflV 1'W fl 

"'" 0 ~ ~I 0 ~ i~o "i ~ I "i QJ

l1'W1 1-2 lC)f'W~llJ~' "1~'W1ll~U'~:JJ1W 10-18 1:JJ~' "1~'W '1f'Vl1 tfl'~ff'1~fl1fll' 1'1f'W lff1 lfl'~fl"~ 

fl1 fl1'W 

II) I IGt = QJ QJ = 0 ~ d 
7. Lt-J'1fl (T. siamensis) fl~ 11JfffJ" Thyrsostachys lJ:JJlfl'Vll~'il~l11flfllty'il'W'4' "l~'Wmfl 

~ I "~I "'" ~I QJ ~I 0 ~ Gt ~ 
'\I'WlflltY'Wt-Jl'Wtl'WVfl"1~u'~:JJ1W 2.7 lC)f'W~':JJ~' 1ll~U'~lJ1W 5-10 1:JJ~' "fl'hlW~lu'Wflfl "1~'W 1'1f 

'JJ. • • 'JJ 
o QJ 0 <.9 IIJ ~ = I I ~ I <.9 0 Gt ~ ~ = ~ 0 IIJ~ I I i 0 QJ

'Vl1'1 'VI1Wflfl'~f'l1'hl L:JJ'1fl'VIff~flflfl'\llV~1~u'~1'VltY llJfl'VI11l1Ul1~flU"1 'il~'W1 Lu'il:JJ"~ 'W'Wl:JJ'W q 

• 'JJ 

lC)f"lt~flti'WU:JJ"~ U1~'W lC)f"l 20 il~, 'il~fllU 1,r'1fll~11'~lJ1W 40,000 ~1 

1,rl~~11~flti'W:JJ1fll'W11'~1'VltYl'Vlvu,,~iI llJ11i'11,~ lV'1fuljflQl1'~lJ1W 32 '1fUfl 
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~-3U'ft~FJ1'WVlll"l-3 

1~1~~tJ~flti'WlIlfl1'WtJl"~l'Vlffl'YHJUrt~,h1l11 sfl'tJl"~ iV'lftf 

A:run4inaJiil dlia:ta. I o.1S-1 

~ II:! ., 4 ""J.. ~ 
0.5-0.1 fI~'UiJiJfI L,ItI-II L ,.,U iJ[ " ... WiJfl1zfl... l:l 

'1N ih i B a.m'bm il 

"'f!:!'1 L~fI ' ALlJ.Si11il 

10-15 ,1,'11 LfItiJ-IIo5'fI?I''''U 
'.0$ 

A:run4inil(~ ti WiJfl1~fI"'l:l 

~ ."

B .'b1'W'll~anil 1-10 Lfl1iJ-II.,fI?I''''U 
I eo' .:, 

fliJ?I' 1"'-II'lf11f1 1... ' 
""J. , ~ ."iN 11-11 "'U'I.3I ,B .'bumtaJiCil 10-12 L,.,UiJ , Lfl1iJ-II.,fI?I''''U 

... !':,." ~ 
IraIIfI ... UU WiJfl1~fI"'l:l 

1-9 

'1N L:iU-II B nanil 

iNii....3I ~iliJfI B longiS1I1C'uliltil 

2-3 

'1N'ln-llih B.lI illlHa. 1j-15 

!. &II .! 
•flII?I' 1 ... -II'lf11f11...' ..

5-10 
~iN iN ' B .tul4il , ii)fI?I''''U WDfl1z'A ... l:l 

iN L"'~iJ-II :B .vulgaJis 4-4.S I ;ifl?l''''U ~Dfl1Zfl"'l:l 
""J. • ~:, .$ 

iNt6'..., ,.,iI....3I i C~lI:ha1o s 1:I:iI.Chyu:m: 12-20 L,.,UiJ fliJ?I' 1 ... -II'lf11f11... ' ~U 

-:p~~c:i1~M1JJ1:['() 

'1N L~~ , C .v1:Igilt'W'll 1S-20 TiIl?l' ~Hi,1fI1"" ,.h 
: ., ~ 

iNiNl,.,~ D~n4roca1amlJ.S 10-11 ,ii)fI?I''lU WDfl1~'A"'l:l 

iBnn4b:ii 

'1N Lih~iN~; D ,gig"anhlJ.S 10-12 
""J.

10-11 L,.,UII'1Nu'ill,.,~ D .hiW1:iltonU. 

:." ~ 
ii)fI?I''''U WiJ L1UD-II 

;ifl?l''''U 11'f1f1 11 1ZfllJ 
'U 

,"I" ," , 

1~1~Vhh1l11~1'Wflll"riil'ft~1-3111G'j ltJu'W 9l~UJ11sfl'1fi'djillm~ill~ 3-5 iJ U~ti'l llilfi'i''U 
" ,

flll"tJi''UtJ~-3uti'1'UfhtO~UlJrt-3Urt~1'J1ill"lU~1 lm~Ylil~~~~'W ill'ilijill~1sfl'-31'W tJl"~lJ1W 1-2 iJ 
'Q,I " ''JI G) 'JIG) -=t'. "" G) 'JI .cR ~I II) 'JIll) I 0 "I
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"" A'lIJ3I ! 0 A' 31 ~: dU{l~U{l1fl tVfn~lJ tl1'H 1'S" i 'Wt1~ tl LlJ 'W tlfl1l1fl'W 'Wtl11ltl fl'YI1{llt11 Viltlt'Iftl 'S" 1 U{l~tl1 i'If ! 'W 'W 1'Y1 ~t{lfltl11l
'U 

JI JI 

QflYJ1{l1t11Viltlt~ltl~'~ fl1'S"i'fllJ1 i M"~r-Hjtl1~V'W'W1'WU'Wtl11lYJ1'~~1~~ n'W~~il 
JI JI I JI I JI 

l. inu'lfu1 fl1'S" U'lfU1~t'VJtlYJ l{llt1'tn'S" i 'Wt'Utl 'l!l1ijtl1'H1'S"'1Jtl~UlJ{l~~1~~ 1'lf'W ~1flU1~1{l 
JI. JI 

ui1~ iM''HlJVil'U fl1'S"U'lf~tl~U'lfiM'iJVil'f11,~~ t~'WU1''H{l91~ij'S"~tI~n~lU'lfUTi.l1'H-r'U 'l!ffVil 

~ 1 QI ~ t:!:I I 31 ::'I lIJ 31l1J' 31 31 ..:. "" ~ 1 QI ~"" GJ 31 31 t:!:I 
u'S"~1I1W 3 1'W tl~ 3 lViltl'WU~tl111J'W !lJ L~U'H~~tl~1~lJtlflu'S"~lJ1W 15 1'W 11i L'Ift111lJ'S"tl'W 'H'S"tlfl1'S" 

JI JI JI JI 

ffnVilU 1lJ''W1l1fl'ln~ ntl'WU1lJ1ffnVilu1lJ''Wt11'S"~~Yi~!tl1"h'W lt1'W'~~tl'W'U'W fl1'S"ffnVilU1lJ'Wtltlfl 

1l1fl '~'~YJ1'~lViltJiM't111lJ!tl'W~1t1'vJ'H~tl~lJ 
JI JI JI 

~"" QI 0 QI 31 lIJ~.I 0 GJ 31 t:!:I lIJ 31"" QI I I QI 0 QI 31 ~"" 31
2. 11ifl1'S"ffflVil'W1lJ'WVil1t1 rnll~'YI1 !'Hl'Wtl !lJlJ{lfllJW~Ufl'S"~ ff1'W1I1flffflVil'W1lJ'UVil1t111i~lJ 

! A' 31 I I QI: QI 31 ! 0 , JI , , 31 31 "" d 
'W'Wt'W tl 'lIll~tltl'W '4lJfl1'S"ffflVil'W llJ'WVil1t1'vJ'W'W'YI11 Viltlttl1 '~~il~ i 'Wl~l'vJ~ tltl1 i'H i 'HlIU{l~'S"'Ut'IfVil 

JI , JI JI 

U1lJ''Wl1tVlJtltlfllJ11l1fl~1'~iM''HlJVil'S"~tI~n{llfl1'S"il~u'S"~lJ1W 20 'W 111 f.lW 'H 1JiJU'S"~lJ1W 120-130 

9 31 "" ~"" d lIJ 31 "'" JI t:!:I 31..k 0 lIJ 31! ~"" t:!:I :
3. fl1'S" !'Ifff1'S"1t111 Tfi'Vlll~ tVil~{lVilfl11fl1'S"il~'H'S"tl~1I C)f~tl11l'Vl1 LVil'Vl~11iG);!'U'H'S"tl'Vl1'W1t11{l~ 

I JI JI 

'Ul1'~~'H~tlll~ lViltl1nVVilff1'S"1t1ijl,j'1 ''tJi'Wti7tl'l!'~ inG);!'Uu'Wi~n{llU'S"~1I1W 10 'W111 1'lf'W G);!'U 

9 : d"" 31 31 '" d '" QI: Q.I c:'J lIJ 31 ~ "" 31 t:!:I ,
!'W'W1t11 DDT 'Vl1lt111111'1JlJ'1J'W 5 1'JJtl'S"lC)f'W~ ~ffllfl'U'W111'Wfl1Villl~'Vl'W LVil'W1'Wtl~ 1 iJ tl1G);!'U'H'S"tlU'lf 

31 .% d lIJ 31~ "" t:!:I 31 "" "" '" d '" :i'H'W1'W'1J'Wfltl11l'Vl'W tViltl~ 2 iJ 'H'S"tltl11l i'IflC)flViltlllU~'W~lt1{ltll'S"vh'W~ 1 l'tJtl'S"lC)f'W~ {l~{l1t1'W1'Utl 
'" d ~!lj Q.I 31 d "" ~""QI: ! 31 31 " QI d ~ 0I I

U'S"flC)f flll~ff1111'S"tlutl~fl'WlJ'CJVil 'Villt1'W'CJtl1~Vil 11i'CJVil'W1t11'W'Wtl1'1I'~'1I111fl'Wf)U{l~1t1'W'1I L~ffVil'Vl1 

I JI JI 1I..k II II 

'tJ{l1t1t11~~1~11 'li'~fl'S"tlflU1t11 i M'''l~inil'~~{l~n'U '~~ffVil 1nvViliJ1t11Vflin'H'W~fl'CJ i~tl~U1tI1 
31 " d'l lIJ ~, 31' 31 Q.I lIJ 31l1J '9 31 : lIJ"l~'l.h~1I1W 10 111~'S" U{l1~'CJ'Vl'CJff1lJ'Vl tt1'W LlJ !~ffVilVil1t1'Vl'CJtl1~U{l1'S"Vil L1 llJ &'H'W1t111'H{ltltlfl1.11 

JI I II 

U'S"~~'W'1J'CJ~U1t1111tl~"l~ 10 llJ~'S" 1l~~'WU1t111,j'1''tJi'W'l!'~ 
JI , 

fl1'S" i fl~~lff~lIt1tl'Wfll~ i 'W'S"~'H11~ff~t1'S"llJ l{lflt1-r~l1 2 l'H~f)lff~lIt1'CJ'W fll~'1J1VilUt1n'W 
~ lIJ 31"" 31 0 lIJ 31l1J I ':'1 "" d 
1l~ !Villl~'W1111 1~1I1~11u'WC)ff)1{lfl~ 

tl~ 
II • I 

'l!'~u'WijfhYinVilUl1~t11111VVil'H~'W~1 U{l~1~'W1ff~l1VVili1111f)fl111'H~flii~'tJ'S"~lJ1W 14 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

http:H'W1t111'H{ltltlfl1.11


17 

'~~~ffllJ~Wfl~lti1JfltlUfl~~~~lJtl~ ':Q"~~.:J 'tlrl1lJl~ffl11i'1JlJltffllJfltlUfl~~1fI':i ~ffll.:J U~tllll 
v, v 

L~'~ffl11l1JtffllJ~UfltlUfl~~Vi~\Olti1J~uun~'tl'~l1JU111irfllJlflirfl 

':Q"~ vt'lfLu1Jlfj':i':ilJ'lfl~~~ ijfllllJfjfl~U~tlfll':i~l':i ~;5i~tJ':i~~11U6tJtl~flU , 'Vl(JlJl~t~ 
<r IIJ GJ GJ3J1IJ3J1IJ 1 3J 3J.:!! I QI GJ~ OQl ~ QI

t1J':ilWfll{1 flU L'Vl(J LU'lfU1J'Vl L'lf LlJ tY4ff':il~1J1Ul':itlUtl~tllfW U{1~!'lf LUfll':i'Vll11~fln':i':ilJlfl':itl~llfl 

~ <r"'GJ 31 31 IIJ IGJ 31 0 <r d"I'l 31 I QI ~ I I 0 31 
fflU ~'VitlffUtl~tJ':i~ W'lfU !'If fftl(J~U LY4 !'If'VlltJ':i~ l(J'lfU l\Oll'JflfflU U1J~~U\P1 l1Utl ':ilfl {11\P1UU{1~ 

L1J fJWfflJ,j~~~6tJtl~ ':Q'1~ fitl ijfllllJfI.:J'VlU~tlfffll'Vi~u.yhtllnlff th~UffllJl':ifl1lfl~tlfl~~U~ffU~ 

QI <r 31.1. AI .... .,. ~ GJ 3JA1 I lIJ 3J1IJ I IIJ 31<=:1. <r IIJ I
QI QI..Q 

~HPl tfl~6tJU~lJ fflUY4n~flwC}rUfl'jtl.:J !'lflJ':i~lfl'Vl~l.:J~ LlJ LY4ffllJl':ifl':i1JU'j~\Ol.:JU{1~U':i.:Jfl~ L~~ !~(J LlJ 
V 

U~fl l1~tl";fl~l(JfJW fflJ,j~~lffllt'liuilvhLMY4ii~fiwcyf'Vl':i ~~tJtl~'~U1U ~~djUl\P1tl ~1JfflfityLU 
, V V , 

fll':iVil~fI~tl~1lflfflU6tJ tl~' 'Vl(J tJ':i~l'Vlff''Vl(Jij':Q"~11{11(J'lfU~~U tl~fl'j~1l~fl'j~1l1(J'tJ~llJvtuVi1Jl 
I r , " 

111tJ':i~~'Vlff':Q'1~ViU(JllL~Viltfl~tl~1lflfflUt'liu ':Q"~U'lUl1~tl':Q'1~ fffffl '~C}fl~ '~t~(J~ '~Ul{1
q 

r:I 

'rhlfl '~'i '~1J~ '~~g(J~ c1!nc1! 

V , V , 

llJUl ':ill1t1':i'lfU1J'VlU(JlltJ~fl~l11U'lUt~tlU U{1~llJ~.:JUltilf1{1tl~111' tJ 

V V V , V 

ffl111':iflVil'~ 2i1i fitl fll':iu'liU1U{1~fll':iL,*fllllJltlU l1~ihvttlVilnl(Jffl':i~l~~ LurWtl 
, V V 

':Q'Vitll1l1~U tll111':i6tJtl~Ull{1~~1~~ ~'liu ut1.:JU{1~Ul~l{1LMl1lJ~' tJ u~i1ii~flrll1ih-lJur~(J.:Jfll'j 
V , 1', V V V 

lfllllfWtl ':Q'd~(J~i'lfl'jl1t'Vh,ru t'Vi':il~ffl'jtll111'j~1~~ Ludjtl ':Q'ij'~\lfl6tJ1l\Ol tltlfl'tJllUl111~ffU 
V 

~~tllll\lflVil{11(J1l1flUlJ{1~~1~~ '~Vfll\Ol(JH~n~i1iffllJl':ifltJ~,j~'~i~il 
'if 

, 0 

1. fll'U'lfUl 

.::'1 QI lIJ ~ I I I IIIJ 31 ~: 3J_~<=:I. 

llJUfll':iflUtllJ':ifllll LlJ LY4tl(Jl~~l(J~ H~ L~Y4{1~'VitlfflJfll':i tUtl~1l1flUlll~'lf~{11~UlJ~ 
v. V 

Ul\P11{1 H{1~ffl':in~{11(JUU~ llUUlJ{1~ 'tlffULll L~t~Utll111':i ffllJl'jfl L~'~l1~':Q"~ff~ U{1~':Q"~ 
V V, V, V , 

UM~ l~(JUl':Q"~'tJu'liUllluij~ t1'lt-lJUUl 'l1nv~~ l1~tlLUU1~~lJ1JlnwVi'llijl'Vi~(J~tl~fi'~ U1Vi 
V V V 

'llff~tll~ll~VilLM':Q"~fffltJ':ifl~l11 'tJ~l(J ':i~(J~n{11U 'lilA1ffl11i'1J ':Q"~ff~iru ~~U~ffllJ1U 

120360 
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vh'11~hfllfJ'W Vflff1fJ-:ll11Un~V-:ltrJ'W fl1'ji'fl1:Jl!UV i~~iu'11!fffJ'HlfJ1l1flUll n-:l 

I .1 I II) ~ 0 ~.l II) ~ ~ d d J -: Q,I

U'Hn-:lVl'Hl'j*\JV-:lUllr;NUn~t'lH)'j19'11-:1<>'] tfl'Vll' 'H!'W V tlln'H-:I Un~llfl1111U6J.I-:lU'j -:I'Vl'W 'Vll'W*\J'W 'Wl11'W 

6J.IV-:I i~~ll~(\fHYtlflVVfl nV'W~ll~1.h i11Vl1JU\fJli1V-:ltl'WUlln-:l vJVfl6J.I11 U~~8Vllff ~-:lifn~V'11 
" 

'II 

." " 

fll'jVl1JUlfJl i~~nll~ -:1<>'] V-:lWl1U'U 1l~i~11'j~ lfJ'lfu111 flfll'jfftlflll1,j'W 1l1fli~~ flvvh' 'H'~i~ 


" 

. """ 
fln1mrJ'U flnl-:1 i11tfffJ i~i~Vi91flll1Hr;i'1riV'Wlll11lfftlflUl,j'W fl1'j91-:1ii-:liVl1 fl'W;j'W~l-:11J'W 'HlV11-:1 

flV-:l1J'W!l'W ''W~'ill !~vi1v-:ltl'Wn'11t~fJ1tt11-:1t~1!n'W i11 t!n~fl1'j ~-:I i 111'j~1l1W'Hd-:lt~v'W'Hft-:l1l1fl 
. " .. " 

Vi i ~91fllllUr;i'1 ~-:liVl111Vl1JU 1fJl t~Vn1J'j VfJ~fl ~ 1-:1<>'] Vi11'j1fl{)1J'W ~1f11fJ'W Vfl6J.IV-:ltil fll'j fftlflU 1,j'W 

VVfl1l1fl i~~ ff1111'jVI1 i~ 2 iii flV '11fl1111!V'W~1fJivJ ir"~~1fJfll'j~1l 'Hl~tlfJfl';h1iin11-:1un~ 
':::'d ~I II) ~II) I d. Q,I : Q,I ~ d Q,I I II) ~II) I d '1 c'd. q ~q I ~ 
11HufJfl Lll t~'Vlffflfl'W111'WVVmtn1t'jfJflfl'W11 "Lll Lv-l'tlfl" 1111'j~ tfJ'lf'W'Vlll~ t'lf t'Wfll'jflVff'j1-:1Un~ 

" ~9'Iff1'H fl'j'jll11'j~tfl'Vlffn11~ Un~l'Hlll~ffll' 'Wfll'j,~-:l1'WU9'lfl~1-:1tl'W i 119'11111iifll'jfftlflU1,j'W 1ii'11 

~ ~ II) 0 ~.l ~ d I I ~ ~ ~ ~ 0 ~.l II) ~ I 

fl1111'jV'Ufl1fJ L vJ'Vl1' 'H!'W VillL1*\J-:lU'j -:lUn~Ufl'j -:I ff1'Wfll'j, 'Hfl1111'j V'Wfl1fJfl1'j9'l1l'Vll' 'H!'W V tllVV'W 

~ll ~-:lJ'W1l~fftlflJ1,j'W~1fJ1ii'flJ'W ~-:I~'WVdtl1J19'1Q11'j~ff-:lfi*\Jv-:lfl1'j'~-:ll'UlrJ'Wff1rity ~-:lii 
d Q,I d " 

'jlfJn~1VfJflfl-:l'W 

d ~ dil)l I .:::. q ~ ~ ~ • Q,l1I)

W'Wn-:lUn11l~i'lffl tllVVfl ff1'W~W'HfJlJUn~'j~fJ~nn1 t 'Wfl1'j, 'Hfl1111'j V'W'W'WU9'lfl9'l1.:Jfl'W t119'11lJ 

'lfUflUn~fl1111'H'W1*\JV-:Ii~~ U~lflfJ~1i11tt~1'~nnl11'j~lllW 20 'W1Vi un~iivw'H fln11'j~lllW
q 'II 

d q~ ~ Q,I 0 od Q,l1I)~4 q~ ~ I" "".
120-130 V-:lffltCIfntCIffJff fll'j t'Hfl1111'jV'W'W'W Vlllfl'j~'Vl1CIf1Vflfl'j-:l tfll'nV L'Hfl1111'jV'Wfl'j~1l1fJVfJl.:J 
, ~" 
Q,I.:ii q~ ~ Q,ld oq~lI)~ II)~

'Vl1(\.:J L'n'jl~fll'j L'Hfl1111'jV'Wfl'j-:lLflfJ1lJlfl<>,]Vlll'Vll t'H LllU9'lfl Lfl 

QJ Ill' QJ V V .:::.dd"""q 0 .:::. I Q,I GJ ~ _I Q,I '10 ~ • 

2. fll'UfflA'Ul1J'UAltlfll1V11J 11i'W9'llJ !'W'Wl1i'j'jll'lf19'1L'Vl1'W'W L'lfnn1u'j~1l1W 1 - 2 'lf1 tll.:J 

1~V-:l1l1fl1iiiffl1111!V'U~lfl11fll'jfftlflfl1111!V'W~1fJivJ. u~ti'lv-ln~i~iulrJ'W~'nV'" ~V11l'~ 
ff1'jlfliiL~1'lf":W~1fJ lflfJ'~lCIffllivJ'HlVlCIfL~fJlJfl1{1Jm'W9'I~1'W1'U 10.3 fli'll 'HlV 15 fli'll 

" " 
U1,j'UV VflUr;i'1 i11r;i'1-:1U1'11ff~V1fl Un~Vh'11U11-:1~V i11 

1l1fl1'VlfJ1U'n'Wn t'Vlfl"Uflfll'jriVff!l-:1 Vlfl1'j~1fJi~~ lflfJ'W lfJ'Vl'j -:I tn fJ'j ~ rvifJi'Vli''nv 11;rutul
OJ OJ 

ff(\liJ9'I fJfl'j'j 11 ffl ff9'l {ll 'H l<UWc)19'1 ffl'1111'lflff(\1 iJ~Wfl'j 'j 11 fl1fl1'lflff(\ liJ9'lfJ fl'j'jll fflff9'l { flW~ 
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" 

t;jV'W !~V 1nn fJl1Vfi~'j1Q'j tfl'Wfl1'ji~ff1'jtfl)jtl111 'Hltlfl~t~l',ji'Wtutl'~'H tfl'W11H1 

. 
Q,! J 1IJ!lI !lI"" !lI d I ...."" .... ..k .... Q,!.... IIJ !lI Q,! .14 

{1'llJ1'j tl'j fl'hl1thl tl llJi'HlJtl1~fl1'j1'If..:l1h1'VW11h11h1 fl1111i1i'j 'jlJ'lf1~ G1f..:lff1lJ1'jtl,j~11~ L~~..:Ihlfltl 
, , 

l.fll1'1!1J 'il1J Ui1~'t11 

1nfl1'j t 'Hfhd'tflhl fll'j1j tl..:ltlhl H1h1 tlfl"Utl..:l '~~~..:It~hi fll'j 1jtl..:l tlhli1fl'j11rltlhl ill',jih 
!tI , , , 

fl1'j1jtl..:ltlhl tlrJ1..:1rol..:l~..:IUflfli'..:I 'Hltl1~tll1 '~HVi1~1h1fftllh1ViVi '~)jflhl~'j1tJrolflUlJlNlJ1flUfl L'lfhl 

" " '..k • " 
i hlfll'j~lJUhI ,jfl~ro~ 1~n€1Tffhl'1 t~V..:I '~nhllVi G1f..:l~fl111nv1h1Viffhlt,jiltl..:lutltJfl'll 1h1 

tI.... !lI1IJ!lI1IJ I IIJ I !lI I : """""" !lI!lI !lI : Q,! r:V
t,jtl'j !~'j!fl 1'lf llJ t~ff~U€1~ t~U'H..:I~lJ1h1h11V1~~l'lfl11lJt"UlJ"UhI'jtltJ€1~ 5 ~fflJ1h1h11lJhlfl1~'Wlh1 
ftl "" _!i-I Q,! J IIJ !lIIIJ!lI .<:!1 .0;;'1 1!lI 1G'j!ll .J IIJ !lI .<:!1 
1J'j~lJ1W 10 hl11'1 ro~1Jtl..:lflhlthltl llJ t~hl1h1tl..:l 11J U~tl1U'lf t'Hhl1h1'Uhlro~ff1lJl'jtll'lhll'llh1 1~hl1h1tl..:l 

2 - 21/2 iJ ff1h11h1Vhlt~V1)jfl1'j1~\9l1 3 ~~'jt,j~tJl1tVitJl1tlhl fltl !G1ft~tJ1lJt'WhI~lfltl€1!'j~thl~ ~tltJ 
" " €1~ 1 €1~€11tJ'thl1tlU'jflCJ1' fl'j~l1tllfl fl~'jlff1h1 1:1 ~tlV€1~ 2 €1~€11tJll1 U€1~Utlfifl fh,j~fl !fl'jLlJ~

" .. 
(ACe) ~tltJ€1~ 5 €1~€11tJlll ,j'jlfl~11~~'jU'jflff1lJl'jtltlhllJtl~'~~Vi"l~t~ tJ..:I~llJlh~l1il..:l~~'jViffllJ 

" . "" . 
fll'jU'lflll ,jfl~hllh1L~hli1!lJ..:I'Hltltflhl1h1~hI',j 1nfll'ju~ltJU€1~LffVfh1~~ltJutltJVi"l~ u~)j 
!lI "" 4 "" IIJ !lI1IJ I !lI 1:!lI Q,! tI .<:!1 : ..k
'UtltfftJfltltffVn€11h11h1 1lJ t~ff~tl1U'lfhllV1ro~1'lfn€11,j'j~lJ1W 5 ff,j~l'H i hi fll'j\!l~G1flJhl1tJ1G1f..:lro~ 

!lI "" G'j !.J I Q,!.... IIJ !lI IIJ !lI !lI ?I lIJ!lId I !lI 
lJ1flhltlVL'WtJ..:I t~hIhI "Uhltl~fl1J'lfhl~'Utl..:l tlJ tl1~ U€1~fl11lJ'Hhl1"Utl..:l 1lJ tl1t1J'W LlJl'l~lU€11 ro~€1~n€11 

1IJ!lI..k..k .1 I: !lI!lI.J !lI 4 !lI d 0 !lI 
€1..:1 t ~fl'j..:l 'HhI..:I hi tl fl ro lflhl fll'j fJhI hl1 tJ11'H 'j tlhl"UhI fll'jl'l1J"U tl'H 'j tlfll'j l'l ~€11..:1,j €1 tl..:l fll'll 1 'H €1~n€11 

1hlfll'jU'lf€1..:1 '~t'lfhltlhl U€1~rolflfl1'jl'l~€1tl..:l ,j'j1fl~11 ,~ihlJltJlro~t~11'11~,j€11tJ,~,~~ ff1h1'~ 
I 1IJ!lI "" I IIJ !lid IIJ I I 

tJl1fll'j~lro~ L~~€1~fl11 llJl'l 1lJ~1 
'" i', 

2. fl116~nhf.ll 
SI • f , ", d 

t~hl1nfl1'ji'fl'hl1tUtl '~Vi~Vi"l~ LUtl..:lro1fl~1tJlff1lJl'jtlU1'l'jflci1lJt~1',j1hltUtl ,~~~ fl111nv'W G1f~ 

ff1lJl'jtl,j~,j~'~'H€11tJ1nfltl 

1. fl1'jtll11 !flhl (Stepping) t'HlJ1~rll'Hi'1Jfl'jW~)j'~'~~1h11h1'~lJlflUflU\9l~tHt~hI'~'H 
ff~ ~~1'H~'1 tr~)j~..:Iti'l'WU€1~1l1~~tl~ ~..:It'HlJl~rll'Hi'l1fll'jtll1JJltJl '~1hlfftllh1~~~ )j1n,j~,j~ 

" ". ".
!~tJlll111tJli'fl'hlltUtl '~fffl1'lfhl~Vi)jfl11lJilfl 30 60 tG1fhl~tlJ~'j '~r-lro~\!l~lllVlt~llJ1U'VlhlVi 

"" " " 'j~V~n€11fll'jtll1JllltJl1nU ro~lJlflUtlVLVltJ..:I i~uhI~hI tl~tll1'lfU~"Utl~ ,~,~ fl11lJV11 ~hlYhtllt11ff 
0 " . Y.... ""G'j 

U€1~'lfhl~'Utl~hlltJl1'1 1'lf 
J/ •• 

2. fll'jff1lJ,j€1tlfl111 ,~ (Capping) tflhlfll'jfl~lllVl'~~ff~ Vi~~fl~ti'1h1tltlflUft1ff1lJl'jtl 
o 1IJ!lIi "j G'j!ll G'j Q,! G'j I: 1IJ!lI !lI..k !lI d"j 1IJ!lIIIJ 1G'j!ll 4 Q,! :Q,I

1'11 t~~ltJ t~V 1'lfVl~ thlrofl'jtJlh1Vl1'Wtl tffhlltJl1~ "Ul..:1'HhI..:Iff1lJt"Ul1'1 tflhl 1lJ 1~ t'lft'lftlfl'j~flhl'W1tn เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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, 
<:I 

U'Vl'W'Vl 

...<:1 : 'jI d 	 0 'jI ..."'" «!I 'jI Q,I 
3. 1'fifll'Hl1'U'W1VTH)'W-W'W (Hot and Cold Bath) ffl:Ul'Hl'Vll1~ 2 1'fi rH) 'GJffl11:U~'WU"~ 

?I 0 I d <:I t IlJ 'jI I I ""'''''' Q,I :; "" '1lJ 'jI I ~ IIlJ 'jI , ""'<:I 

t1J'W~1'W1'W:Ulfl UflfltffVfll ~GJf~lV:Ulfl ff1'W1'fi11"~'W'WtffVfll ~GJf~lVfll Ufl ~GJf'j~v~n"1'Wl'Wfl111'fi 

" 4.11hJ1GJf~ (Bucherie Process) lrt'W1n~lVG'J fllflmt'j~\9l'W'Ufl~tllfll:U'fi'j'j:UGJfl~ l1~flU'j~ 
" " "" ,

1,r:u(h~'Ufl~1"flU1U1VltaU'11Ll''Wn1fll~ 1~V~~t1~ulvl''l~Ll'j~:U1W 10 l:Ufl'j U~1~fl'Yiflff1:UVi 
,. IIJ 'jI 'jI r Q,I ,. IIJ 'jI Q,I 0 	 I Q,I 0 ,..09 ~I IIJ 'jI " 	 " tfl'W UJff~~1V'Vlfl 'j~'jfl'U tfl'W ~:u U'j~~'W'llfl~'W1Vlff~ 10 l:Ufl'j~::GJf1V~'W'W1Vl~lfl tfl'Wtl~1J"lV ~lJ 

" 	 " , 
cu 

''Wn''111h.n'WUfl1nUfll~\9l~ULl''~lJl'~t1~U1V1Vi-e)~"lJ~1~ 

5. 1n'~U'j~-e)~ (Pressure Treatment) 111:Ul~thl1i''Ul~~uM'~ ~~~ll1~fll1i~l~l~ ~~'rr 
" " , 1." 

~,,~Vi"l~lijfll~1~ijfl11:UG)f'W~lfr:h~flv"~ 20 l~~vi11il~~l!ijflu llJl-e)~thVlfll~ ~~Uflfll1~fl 
"'" 1IJ'jI.ok 'jI1IJ ,. • ~1'jI l.ok IIJ. 'jI Q,I 0 IlJ 'jIQ,I 

'j~t'U~flflfl !~ 9f~fll~Ufl A'll t~Vfll'jt~1~1'j~1111~1J"fl~flfl'W 9f~'Wflfl~lfl~~ 1lJUflflU"1 V~'Vll tl1fl~ 
"," 	 ",
U1Vl1~111i1~~1V 1nU~fl~'U'U lm~lLliJ~ 1'j~~1'W U'j ~\9l'Wu'Wl1ifl1'j~~ff~tn'W1Llt'Vlfli1fl~ti'W 1~~ cu 

.ok 	 ... "'" Q,I Q,I: IIJ 'jI1IJ I GJ 'jI Q,I
Uflfl 9f~~lflfll'j'Vl~"fl~'llfl~~~ty ff'W'Vl'fifl'W (2527) fl~'U1Vl ~lJ t~'U~ fl111Wl1 1.70 !lJfl'j LGJfU'j~~'U 

1.4 1.8 n1"fli'lJ/fll'jl~19f'W~!:Ufl'j ''W 2 5 'WTVi ~ffllJl'jtli1fl~ti'Ufll'jUflfll~ 

fll~'th',rtN'flUfl~ 
• 1', 	 • 

1'W fl 'j WVi ~~!~ 'U 1~~11~fl ~ilfl fiWGl11 ~1~, 'W Ll~lJ1 WlJ1 fllJ 1 V'j 1lJ ti'W 1~1 'W Vi!! 'Yi ~!~V1 ti'W 

~~vh'rrl~1~u"::~fl~ilflJ~11:u~!n~fl11:UlffV111vl~ 1~mlrrn~1~~~~flvflwfllV411ifl'j ~flllJ
q 

'jI 'jI d "'" "" IIJ 'jI,. IIJ I ':'1 IIJ ~ .d d IIJ 'jIGJ d 'jI Q,I ft 1 ... 
q~fll"~1VU"1 fl~~lfl~fl11lJ!ffV111V t~ t~V 1lJfll~Ji'I'W 1lJ tN'Vllfl'U n L'W'VlUl1~flllJ"fl'hlW~1J'jflfl 

"" 'jI "" 'jI d ... Q,I ~ 'jI1IJ .d 'jI "'" <:I Q,I d'jl GJ : 'jI "" 
~~lJ'llfl!ffV111V'UflV'Vl"l~ U"~~"flflWGl1 ~lJ t~'V1fllflUl1~ff'W'Vl~fllVl1"~\llfl'VlfllJ t'W'Wl'jfl'W 10 'Wl'Vl 

IIJ ~ IIIJ 'jI • IIJ 'jI1IJ ' d d,. IIJ r 'jI 0 GJ 'jI1IJ 'jI1IJ' 'jI "" ""''''' Q,I ..1 
~~'Vl'W t1J t~'Wl'W11"lm'Vl1'llfl~ tlJ t~'fi'j'jlJ~l'Vltfl'U t~V ~lJfllJ fll'j'Vll tl1 tlJ t~Ul1~lJ 2 1'fi ~~'W 

1. fll~Vllfl'flU'M~Vll",ti~~",'nft 1rr!fllihlm~.yf~1~1'W~ilJfl1fllft'Ll"fl~1Lli~(hm'Vll~~ 
,. Q,I.l IIJ 'jI 'jI .ok IIJ 'jIft 1 	 «!I IIJ 'jI 'jI

!fll tfl'Wfl"'U'U'W n'Vll~~l'W'U'U 	 N~ n1J'j~lJ1W 3 - 4 !~fl'W ffll1i''U !lJ9ffl '111flllJl11~1~V~'U'U 

fl'j~~l'W1rrijGJifl~ ':h1tli~ u,,~ ~~	1~Ll'j~lJ1W 10 - 20 1'W 
, " 

2. fll~'th'flUfl~~'JtUfl;8~ fll'jfllfll~1~1rrurr~flllJ'fi'j'jlJGJfl~tT'W l~iJVlJ'~ti'WlJ1fldl~ 
" " 	, " fl~1~'U11~U~1 U~11iU l1iff1lJ1 'jtl fl1'Ut:llJ-e)fl'j1'Ufl~tllVijjfl~1 'W!Ufll~1~1M'UU'Wf)'W 1~ U"~111fl เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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tJ'lgj lVGJ1UU't'lgjfJtufll~ i~i~l~'W~lf1''hl 
I Ii'J c:::"" 0 GJ ~ ~ 'j) ,,9 ~ 0 ~ ~ GJ ~,,9 'j)' c::: .J 

tWl-!l t'lfWI fll'll'll tMUM-!l'fl'Jmfl'lfN'W14 111t'U'W~ fN tGJ1nH)~tl-!lfll'lfl'Jll1ffgj'fl'Jfl'l 'J'flt'l'J91-!l 

;;tl-!lltJ~tl-!lfh1~~lVlIlfl\Oi-!ltT'WilHf~-!l i11illull111~tfflltl i tl l~'WU~lrttlt~'W 'h~lIfhl'll-!llf1''l'hlinl1 
,,9 ~ GJ'j) ~ QJ GJ GJ QJ ~ .!! ~ GJ'j) "'" QJ ,,~ ~ "'" "" "'" ""''''' 0 

tlltl~tl-!lfll'l tMUM-!ll'l'W tl1 t'Wn't'lltl'Wff'W M'ltl~tl~fll'l tMH't'l~fltu9'1'W'WUM~ff'Wl'l'fll1'l~~ Tfifll'll'll 

GJ ~ 'j) ~ 0 Ii'J ~1i'J I ~ ~ 0 'j) 'j) GJ ~ ~ I GJ ~ ~ I Ii'J
tM11M~'W'W tlll1l'llfll'ltl'U tll tH1M11M~1'flVfll'l'W1161J1Mtl-!ltl'U tMfl'Jll1'ltl'W~tltllfllf1'l'flV t'lHlJ't'l'J l'vJ 

.!! ~ ~'I ~ ~ Ii'J ~ IGJ ~ "" ""''''' .J.!! 0 GJ 'j) ~ 'j),,9 ~ 0 GJ ~ 
M'ltl'fl1Vfll'l llJ l't'lll 'l '€I 14 l'U 1 t lJ t14M tl~ tl'U tlflTfiM 14 ~fl tll'll tM11M ~'fl1mfl'ltl-!l fl11l1 'l '€I 14 ~-!lU't'l gjl'll tM 

~ "'" " J. ~ d"" QJ QJ "GJ ~"'" ,,~QJ QJ QJ

l'U 14 H't'l ~fltu 9'1 M~(J fl'l 'lll~'W 'U TW l'lllfl'Jll1ffll~ 'Wli tfl't'l GJ1'flfl'U lI'W 
q 
'hl VlI1GJ11'W 114 


QJ " d ,. ~ I .J,,9 ~ I ,. "GJ 'j) 0 """'" 

-!l1'W M~(Jfl'l 'l lItnlUfll'l"'l'fl'Utl~ t't'lfllJ 'l gjlfll'lM 14 -!l 1~ '€I ff'W tl-!llJ'l gj tVGJ1'W t GJ1fftlVfll'l'fll'l ~ 'If'J~'U tl~ 

lI'4'hl61fl~tl~ ~flffl'Wi~i~ U't'lgjM'J1V'Utl-!l i l'lvtitlnl1i1'fl~'WlIl 111fl~i~'Utl~lI'4'hl6 lfl~tl~~flffl'W i~ 
v v 

i~11't'l~M'J1V'U tJ~i l'lVtl tJnltU'fl~'WlIl111fl~i~fl 'JllJLij'W tJ~'lgjV>i'U-W'W,j'l'W1'Wif~flll lfl'hl~'lfl'l 'llJ 11't'lgj 

11WJ'Wlfll'l1~tJVlIl\llflfl'W~'WMit-!l itJV~Vfl~'WMit-!l~tJti'Wi tJ lr1tJ1~ffll11'l(J l~tJ'lgjlvGJ1'W111~~"l'fl 
ljnl'l¥rWJ'W 1 ~tJll'U'U H~~tltu~1~ff1V~llJt111~'Wfll'l'f;!tJlflfl'U~lflfl M;tll~fftJvl'W~~fl'l'llll'll-!l 

f1'lff'W 1 U't'lgj 1WJ'W li'l 'l II 'U'W 'Uli'l'llJ lUmJ tJ 'l gjl~ tU'UtJ~U~ 't'lgjiltJ~ ~'W1'WtJljfll fl9il~~ 'UtJ-!l tJ 'lgj 1'Vlf1'llJ 14 

lJ 'l'fl flffll l'l tJ'fl ~'WV1'J'W 114 1114 fl 't'llmlJ'W11~ f1fl'l 'l lJ 

fl11l1fflfity61JtJ~tfl~tJ-!l~flffl'Wi~i~ U't'lgjM11 V'UtJ-!l i l'lV illtJ'l lfltJl1~fli 114 114\91114 114 'U tJ-!l 
I I 

""'1i'J l.t:'l.!! QJ "" "" I .!! Ii'J ~"" 0 QJ GJ I "GJ ~ 
GJ11~ !l'lVfl't'll'JfI-!ltfl 'l tJ-!ll1flff1 'Wl'll'l Vfl11 GJ1gj 't'ltJlI fl'l~tJtJlJ M'ltJfl'l t'flll'Ul'l'U 1l'l fflfltu t14 fll 'l ~tlff t M 

1', , v v q u 'II 

~'Wfll'W 111 111 fl'Utlll 1114 illVff'l fl1~ U't'lgjl~lI~-!ltl'lgjll'lf1'il'lV~'W V>i-!ltJ'llflt] 1'W,r'WVifl~~f1'1'J'fl1'l lMUtl 

l~tl~ ~'lgji'J-!l llJ'W~fi'fl~1~lIVil1fl~tl~~flffl'WII'Jvi~i~ U't'lgjM'J1V l'flVffl'Wlij'W~lrl ~11Vfl11GJ1gj't'ltlll 
, v, v 

M;tlfl'lgjtltlll U't'lgjlj~'WVll'llfllVl'W l'flv'ltl'Ul-wtJl~~flu1i11i'1 U111Ufll'U1 'U'W~lv41Vffgj'fl1flfl11 

fll'l 1 ~lfl~tl-!l~'W~'Wl~l l'Wffl1v tT'Wfl'lgjtltllJM ;tlfl~ ~'fl111~'WH~~tltu~~fi'fl~'W1M11 tJ'lgjGJ11GJ1'W~-!l 
~'Wl~'Wl~'Wlij'W'Utl-!l11f1''hl ff-!lH't'll ~ljfl'JllJl~tlJ'W1 'W'Utu'Ul'llj 'UtJ-!l~'lgji'J-!l ,j'lffn'UtllJfl~'Jtn'l -!l~1 

q u 

ti'WM't'l'UM uitJ ~'lgji1-!l~-!l1~'W11'JM,rlVilfll'lff-!lfl'lll1'l'U'lf'Wgj,j'lfffl lij'WVff'l fll~~'Wfll'Wll1 111fl 
v v v v 

'Utlllll't'l~~~tJ'lgjll'lf1'i'VlV~'W lij'Wfl£T~~6tJflfl'l tl-!l l'flvvfllijtl-!l"ll61Jl1mlJ'W 'llGJ1lilU~~U~U'W lJ1 
v ~ v , 

'Wtlfl111flU'W1'Wffl1v1 'U'lltuljfll'lVil1fftltn'llgj lli'ti'Uufl'l'U il'lV ffl'WII'Jv1111m~tJfjtl-!lti'W 
v v v 

tJl1li'Utl~ljflll ill~ tlffllfl 'J'l 'l1lJl1-!l ~t;~tltu~lriM 'J1V 11-!lUl~'l1~1ff~M11vlju 'l -!lV'flM ~'W ffll11'l fI 

~tl'Wl1Ufl 1~lij'Wl'U1i~ lMlIl~1'Wfll'lVi111~f1 fl'l'llJlfl~tJ-!l ~flffl'W ljfl11lJU~~U 'l -!ll'l'Wl'll'W~ เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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'11 ~fll1'W 6'W ~ ~tJ 'j 1fl~tr tl~ 'j 11'Utl~tflrtl~ ~fl't1'l'W fi tlfl TW11~~ ~ 'j fl'j 'j lJ ~l~U~~llJ1~11 

tl1'j1lJ'I1 {lltJH M~1'W tJ'j~t'Vlffi 'Vw t'lf'U 1'W tll1J't1'trr~'V'n~ff~ 11 ihtfltltljtl~ ~~'I11~t~tJ~1'I111 t~'W ~'W 
q 

I Q./ doQ./ & d~ .<!l <:S "'" ~' " 

't1'1'W 'I1{lfl~l'W 'Vl't1'lfltyC)$~t'VNfl'W'W1Jfltlfl1'V'U6ijtJ'W1J'j nw '11 'W 1~1 Yiiht'W 16ij'W 1'W i tJn1Jihu 11'U~t6ij ~ 

D1'W~lJihtfltll'U~t~tJlJ ~~'I11~fJ1J{l'j1'lf1nU t~'Wfl1'W~tJff~1 H{l~~~6ijtl~~ijitJ~l~fl~lmflrtl~ ~fl 

't1'1'Wff1'11l1J~1Jff~lJ1 'W1Jt{i'W i~~llJthJ11'U~~1 i tJ fitl fflJ'I1~tl,j'tl~~~L~'W l1~fl;n'Wtflrtl~~'WiJ'W 
, "" 

q 

" 
~ 

-j1Lfl~tl~ ~fl't1'l'W i~i~'I1 ~tl'l111tJ ijfl1'jVi1;J'W 1'WtJ 'j~L'Vlffi 'VltJ~~H~fl i'~ l1J 'j1W fl1{l U{l~ff1J'Vltl~~ tllJ1 

ll'W~~illl~D'W 

fl1'jVi 1~1'W,r~tlfl 'j'j lJt flr tl~~fl't1'l'U 'Utl~ i'Vl tJ ijvf'W ~1'W lJ11l1flff~ fllJLfl1:J~ 'j fl'j 'j lJ 'lf1~ 't1'1'W 

fitlLfl1:J ~ 'j fl'j 'j lJ1'W 'If'W 1J'Vl 1l~1'If'lf1~ n{l1-j1~'11 ~~1l1flfl1'j Vi 1 i cj Vi 1'W1 t~tlfl1~'Vl l'W tJ1fl'j 1j 'j 'j lJ'lf1~1 'W 

l1'tl~~'W lJ1 ~~~~1'W,r~tlfl'j'j lJ~1tJ11llfl t~tlfl11lJ,,!'Ufl11lJt'W~~ L'W~'W ~{ltl~ll'W 't1''W tl~tJ'j~ ltJ'lfu1 ~ 

fl{llJfl~'W fl1J't1'fl1'WH 1~~tllJ'Utl~fl1'j~1'j~~1~ ff~ ~{l111'ijfl1'jvr~'W11 tJ H 1JtI ~~~fiW~tfl rtl~ ~fl 

't1'l'Wt~U ~1'W 1'W lJ1fl ~fl1:JW~'jtJH1J1J ~~~fiw ~Lflrtl~~fl't1'l'W i~i~u{l~'I111tJ~ L~'W~l'W 
'II 

"'" Q./ .J ~ I rt ~ Q./ .dtI I 

ff{l tJ'I1~ tl fl 'j 'j lJ'W 'W 1J1'W U1J ~fl'llJ~ llJtJ 'j~ ltJ'lf'U 1 'If't1'tltJ'U tl~ 't1' ~fllJ'lf'W1J 'Vl tlJ'W 5 tJ 'j~Lfl 'Vl1 '11 ty~ 

f)l"nn'U 

", 

, 
<:S 

fl1'W'Vl 2.13 fl1'j't1'1'W 
, 

<:S 

'VllJ1 : http://www.culture.go.th/knowledge/story/wickerware/wickerware.html. 2553 

1nfl1'jtl1tJ'Vltl~111'fl'W 1'W fl'jtl1Jfll1 'lfiJ~'ritl't1'tl'W'Jfl 1~tJlJi~ijfl1'j41t~ tJ'W fl'W tld1~1l~~~~Lt{l~ illij 

fl1'j 11 ~D\JVlflt~ 'W ~1'j 1~1 'j 1U~tld1~1~ U~t~ 'W fl1'j tl1tJ'Vl tl~ff1J~ tln'W lJ11l1fl1J'j 'j'WtJ ~1:J 1l1ni1~1~ 
& IIJ 

A 
I Q./ <:s & dI I Q./ "'" IIJI ~A

fl'W '11 'W~ tutJ~tlflfl'W 'I1'W ~ C)$~1J1~tltJ1~tl11lfl~ 'ju{lfl1:JW~U{l~{l1~{llm~lJ 11 
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U~lJ1~f)(h~nf)11l1l~tU~tTU1U'Vl1'~U~~~1~~1(Jiu,j'1~ U~fll11HU~m-JUU~~~lfi~~'Uif:Uflll~ 
lU~(J'U i Uf)th~~l"1 'tiU~t1f)m1j'Ut1f)(J iUfl11'ff1'U EUf)~ i 'Vl(JJ'Uij~l~~l(JU~~lUUlJlJ~l~fi'U i U 

" , , . .., d ,.., 31 .., .., dGJ 'J/GJ GJ 31 d 
lJ1fllJ1(J 'Vl~'VlU~fl~1~fl'U~1(J~fl1:ltu~EUf)~U'1JlJ~1(JU~~lfffJ'Vl t'ti t 'Ufl11'ff1'U t 'U ~1'U~1~~1(J'Vlff1'U 

:;, 31 dJ. , .., " 31 .., 
'U'U ffl'UlJ1flfl11' 1 'ti~1(J1l~ff1'U~1(Jl~flEU'Uf)~fllJfll1lJll1lJ1~fflJ t'ti'U f)11l1l~ 1'ti~1(J'U~1i1'1'lJ~1 

..9 GJ 31"'" d GJ.<!l 31 31 dd 
1'Vif) t111fl~fll11HtEU~U l' ~'Vl'U'Vl1'UU~~fll1lJff~~lfl t'Ufl11'ff1'U 111' f)fl1~f)~fl11'ff1'Ufl1'ti'U~'VllJ~1 

" ,d.., 31 d 31 ""'d .., ~:; do..,
111~"1 1'ti'U 'ti~~f)lJ l'U~ fllJflll~ff1'U~1(J~lmfQ~1 ltJ'U~'U l1ifl11'ff1'Uf)'U11J'U'U'U~f)'U'Vlff1fltylJ1fl 

'Uf)~fl11'r11tfl~f)~ ~flff1'UUlJ lJ~1~"1 t'Vh~U1'lfl!]f)~ll'U lfi~~'U 111flfl11' ff1'U ~l(J~l~~l(J~~l~fi'U i U 

I,. .., GJ r 31 d :;:; 31 GJ 31 ..,..,..9 GJ 31.., dGJ "I 

U~ t~(Jl1~fl tl1ty"1 U~111~~11'Ul1fl11'ff1'U~1~~1(J'Vl~11~1(J'U'U1l~~f)~ t'tifl11''U~fl'Ul'Vif) t111fffJ'Vl t'ti 
v v 

ff1'U U'U~~f11GtJ~fi'U fl~ lUf) ~i~11j 'Ul1r;;fl i:t,jl1fl11' ff1'U U'U 11~11j'U ~ l(J~~1i1'1'lJ~l"1 11~f)~1(Jff1'U 

fff)~ ~1(Jff1lJ l1~f)~l(Jt'U"1 n~llJfl11'ff1'Ulfl~f)~~flff1'U l~(JrtliUU~l f)111~lU'Uflf)f)fll1j'Ur;;fl1:ltu~ 

v v 

111flr;;fl1:ltu~EUf)~fl11'ff1'UU1'~lfl'Vl111tY"1 li~ c;n U11j'U11~'U1fl11'EUf)~fl11'ff1'U~1~ 

~lmfl~f)~ ~flff1'U r~f)111'lfi~ U1'~ 1(J'ti,r111lJ1~fflJfilJ'tiu~u~~1'U'Vl1' ~EUf)~lfl~f)~~flff1'U
'II 

;t, , ;t " .., d .ok .., 1IJ ..9 GJ 31 "'" 
'Uf)fl1l1fl'UUlJlJf)(J1~ fl11'ff1'U111~1'UU~1 (J~lJ~l~~l(J9f~~~UU~~f)f)fl !Ul'Vif) 'lHfl~fll1lJ ffl(J~llJ 

, ""':'1 " 1'ti'U ~l(J~f)fl'VifJ~ llJ'U~'U 

f)th~ i1'n~llJ 1nfl11'ff1'Ulfl~f)~~flff1'Ul'U~f)~t'U~h~"1 
I • 1', • 

11(JlJEUf)~~f)~il'UVi -fflJ'Vl f)~fi'U lJ1flfll1f)~1~ ~'U 

l1r;;fltf1tucv1'1 'Ufl11' uti~U:t,j~1(J~fl1'ff1'U 

fl11'ff1'U~1~~ 1(J~1~"11'Ulfl~f)~~fl1'ff1'UEUf)~ i'Vl(JU~~~~l(J 

ff1'U -fflJ'Vlf)~~f)"1fi'UlJl U~llJ1'ltu ~1(Jr;;fl1:ltu~'Uf)~fl11'1,hfi'U~1(JU1fl~uril U'1JlJlJEUUlf1~ lJlflfll1 

fl11'1~"111i'lJ\9il1'11~(JlJ1fll1~fl~ril11j'U l1r;;fl~fl~f)~llf)~fi'U fl~1(JfilJ~~1'il11j'U~1(J"1 i'lJ lGJ.f'U (Jfl 

, d , d.., d;t" dd d ;t, d" " 
fff)~EUlJff1lJ (Jflffl\JlJffllJ'VJfl'Vl fl~'1JlJ1'Vl'U lff'U'Vlff(Jflfff)~ 11'(Jfl fll1'ffl'U'Ul1 ~l(JU1'~'i1 ~1(J~'1Jl111 

v 
"" , "d' 31 ~" "" .., .." d "d

(Jflfff)~ 111'f) "(Jllfff)~GUlJ111 11'(Jfll1 ~1(J'1J11f)(J" 11J'U~'U 1l1flfl11'ff'1J'Vlf)~ ~fl1:ltu~ ~~fl~11'U ~11'(J'U 

31 GJ" ~I ~ I • _1"'" ..,"'" 0 1IJ 31 0 GJ " dt.., GJ' 31 ~ d 
1l~~f)~ t'tifll1' ~fl~'UH~~lJ!]'1J~1f)11f)~ 1l'U 111!~ 'Vl1,l1~l~~l(JEUf)~~fl1'f)~l1fl1' ffl'U t 'UU~~~'Vl f)~fI'UlJ 

.., .,. d..9 d , ,.., 1IJ " " ~:; " ,~ "'" If)fl~fl1:ltu U~~lJ'tif)~ l'(Jfl~l(J~l~"1 U~fl~l~fl'U 'UlJl~ ~llJfll1:11'Vlf)~fI'U 'U'U "1 UlJ 111l~11J'U ~1(J'ti'U~ 
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I "'" ~~ 
fJlf1Uf1f11'j'j1'U'j1lJ ~~'tl~11fl'jl~11 t~ 

l1'ii'f1~f1W cvlf11'j U 'll ~UtJ'tll fJtOf1'jfflU ffllJl'j t1V11i~l1'tllfJ'ii'f1'hlW~ 
Q,I "'" ..,g ~ dO' Q,I ." Q,I I ,.~ Q,I Q,I ef 

Uf11'lflf11'j ~1f11'jfff1'hll 'j1'U'j1U'lltl:y'tllJf11'j~lUUf111'tlf11f1WC}1111tlfJl~ tlfJl.:JUtlfJ 3 'tlf1'hlW~ ~~U 

'ii'f1'hlW~~ 1i~l1'ii'f11f1Wcv1U'll~UtJ'tllfJtOf1'jfflUtlJU 4 UtJ'tllfJ fttl 

- 'tllfJ;r~ 

- 'tllfJl1~lW~ 

- 'tllfJ'U~ 

- 'tllfJ£ff'j~ 
I I Q,I d " f11'j U'U~UlJ'tllfJ1IllJ'tlf11:1W~U 

" ~1~'11';U UU1~~ UU1UtlU UU111~UfJ~ 

'ii'f11:1W~~ 2i~11'ii'f11f1Wcv1U'll~UtJ'tllfJ~f1'jfflUtltlf11lJU 10 'tllfJ fttl 

- 'tllfJ;r~ 

d Q,I d 

- 'tllfJl1fJU'jfflJ 


- 'tllfJ~lJ 


- 'tllfJi'W'tl 


- 'tllfJf1'tllJ 

d ~ 
- 'tllt11'U~111'tl~ 

" .. 
f11'j U'll~UtJ'tllV'ii'f1'hl W~U u'll~ 1IllJ1~f11'jfflU U'tl~1IllJ ilftl'tllfJfflU Vhhlf1~ llJU 'tl1~'tllfJ 

nlt~~~tJU'tl~U'll.:Jf11'jvr\9JJU1'tllfJfflUtltlf1tlJu 3 'ii'f11:1W~fttl 'tllfJUll'Ul1 'tllfJfr\9JJUl 'tllfJtJ'j~~'hli 

'ii'f11:1W~'tllV~ 3 i~11'ii'f11f1Wcv1U'll.:JUtJ'tllfJ~f1'jfflUllJU 4 UtJ'tllV fitl 

- 'tllV;r~ 

" " 
f11'j U'll~'tll fJ1IllJ'ii'f11:1W~ili ~l1'ii'f11f1W cvlUU.:J1IllJ1~f11'jfflU ;j'tll fJ~f1'j fflU 'Utl~ lffU 11 tlf1 
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l\):all'U '~11tl1'S UtJ~utin1t1tltltll~'UtJ 'S:::LflVl~l~~ ff1111'Stl ;ij'\91tlq11 '~l1n1t1"tllJW::: 

U-a";H~~U'U1fl1111fl\91 Un:::tl1'S 11tl~n1\91n1t1i'Uu~1111~U~tl~1~ti'U tltltl'11 ~~ 'titl111tJtltl '~11
q 

31 , , 

fll'nnU 1~'U'I1''U ~ tl'Uff1fity i 'Utl1'SVl1~fl~tl~;ij'tlff1'U 1~ tI'ih1~Q~uViu11'S111u-a'1111ff1'U 
31 

l~'UltJ'VI'S ~~1~~ tl'S'S111ni 'U tl1'Sff1'UUtJ~tltltl~ij'UUtJtJ~1~~ ,~~~u 

, , .::t
r 

0 Q.I 

flQtJUtJt'llfJ't1tflflty 

1. n1t1'11'\91 

31 4 II) 'j/ ::lI " Q.I::lI eN 0 .:!i Q.I .J 
1ntl1'S ~~ tlri11U tl tl ~ \91111lJ 'U n1~n1t1Vi~1t1Vit1~ 'UtJ llJ'U ~'U~1'U 6ij tl ~ tl1 'SVl11fl 'S tl~ l\) tl'S ff1'Ut)f~ 

tl111l\):::1~'U utin 1md'tl~~'U 'Utl~ tl1 'SVl 11fl~tl~ ~tl'Sff1'U~ ~fhuti~tl\91~'~n1t1'li~if,~1Y'lJ'U1tl1'S 111tl 

Q.I Q.I I 'j/ I 'j/ .::'1 III 'j/ 3! 
tl1'Sff1'U'U~tl'U 'S:::1111~1f1''U ~tltl UrI:::U'U1'Utl'U tltl1~n:::lff'U1111u'U tl1'S tG}Hf1''U~tltlU'U1r1:::11r11t1~ 

3! Q.I Q.I 0 'j/ .... I .1 'j/ II) I 3!:; 3! dll) 'j/

lf1''U6ij\91 tl'U VI 1 i 111tl\91r11t1i 1111~ 'U'U tl1l\)11:::fftl~V1:::Utl~ L'U1 ~11i'U'S:::1111~1f1''U ~~Url:::lff'U 'Utl'Utl ~~ l\)::: 
31 

'~rl1t1il1ti~'Ul'lf'U ti'U ~~l\):::tlri11 i 'U111~tl~tl'11 

2. n1m'Hrl1 

, ,,31 31 
'j/ "i Q.I Q Q Q .... ~ II)ftl Q 

V1:::1W~!ff11tl Url1ff1'Url1t1 ~~ tI'U\91~tltl V1lJ116ijtl~ff111111ntl11 V1!tl\91'U'U tl'S:::l\)lt1 ~ U 'StltJ~ rl1m'H rl1'U l\)::: 

II) IQ 'j/:; .J Q.I Q.I 4 I Q.I 

~1111 Lff'U ~~'H 1tlt)f~ tl'U!!rI::: tl'U 11111 tl'U tltl1~rI 1t1'U~ 
,. 31 

tl~~ utirl1~m rl1Uff1111'StlYrY'lJ'U1t!~tlrl1~rl1t1tltltl '11'~lJ1tl~111"tlfjW::: 11'S:::1tI'lfui~ 
fftltl~l~~ !m:::iJ~!~'U Ullrl1t1 ~ijfl1111Lrltl1~tl~ titJfl~ijtl11fl11111~tl'Utl~fl'U 'V1t1 ~ijlJ1u~1tJ'SlW 

tl1r1Vtl~1t1 L'lf'U ff1'Ulij'UmrlTrn:::l~1 5 ~'S:::tl~rll1~tl mrl1ff111i'tJi1tl111tll1~tltl1'V1t1 ~~!~'U 
,,9 I .J 4 III 'j/ ::lI .e1 II) 'j/ 4 d d 'j/ 'j/ 'j/,,9 'j/ II) ft 1 'j/ 

fl11111'lftltltl1~11 'U~ 11'S tl t 'lf~lJ'U!'H rl1tJtltlll1~utl n~111V11~ l1'StlVlVl ~tl~tl1'S 11111~tl'U!'U1 LU flrl1t1 

titJ 1~'Ulfl~tl~11111t1 ~~ij111H~1tJ'SlW 

31 31 , 
Q.I I ~ 4 'j/ ftl 'j/ 3! 0 3! 'j/ I Q 

3. rl1t1111tllJ tl1'S6ij'Url1mtJtl~~'U u'S:::tltltJ\911mff'U~tltll\)1'U1'U 11 rl1t1~ !ff'U Url1U~6ij'U1\91 VI 

~tl~tl1'S 111 'S11~!ff'U~ tlfll\):::11~ 'li\91ti'U1ij'U ff1'U 1A'~U-a'1ff1'UtJ'S'S l\)tJti'U1~'U 'S111~tlrl11 1~m1'U 
<IJ 

31 

'lftl~11~~'S ~flrl1~ fl1'Sff1'Url1t111'S:::!flVlU 11:::ff1'U1'Utltltll\)ltl fJ'U6tlrl1~ U-a'1tl'S :::l\)lt1tltltl , 111~'U 
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~fl'l:Jru~fll'j i '*'l:HW mVn~tldl-!J ~ll1U~lU'Vl'j -!J'lJtl-!Jttlttl-!J,rfl'jffl'UlJ-!Jrl'U l'l1'U ltlt tl-!J ,rfl'jffl'U'Vl'j-!J . .. 
d 9J " Q,I .:::. .:::. 9J IIJ 9J , , IIJ ' '1 '1 ~I 

fl~'Vl~ 'Vl~tl-!Jfll'j'lftl-!J11-!J~'j~flC11-!J tl'UtflYiHl1flfll'j t'jlJ91'U'lJtl~C11V tflUfl 'I:llJ tfl Ltl'j-!J~tl'U Ltl'j~f1U 

. " 
t~'U~'U ri1'Uii~'Ulfll'j'lJtl~C11V,;rTtYlJ Yi~~'Ultltlfl iuu'UijilllJlflUfl

q 

4. C11V~'Ul1tlV 
,I I 9J ~I 9J 'Jl 0 'Jl Q,I 9JQ,I

fll'j 'lJ'U C11m'Utl-!J91'U u 'j~fltl'Ufl1mff'U91tlfl1l1'U 1'U11C11mff'U11~'Wlfl'Vl'Ufl'U ~'j ~flC11~ HC11 

fl'j~1l1m~'U i'flijtltlflt~'U 1~flC1lJ UC1~ijt~'U91tlfll1 ~tlij 1ff1lt'U~ijtl11lJtl1UV1'W tl ffl'U ,jfltl'U 

''Jl QJ' ~ =" a 'Jl a '1 ~ ~ 9J Q,I IIJ~I 
'j~1111-!Jtff'U ~tlflfl~flC111 C}f~t'U'UtfflJtl'Utff'U V'U L flm 'jlJ1l1fl~fl t!'UVflC11~UC11ffl'U'lJfl1'U tu'j tl'U 1 . 

I a QJ 

~tlt'Utl~fl'U 

C11V~'U 11 tlV t~'UHliC11V'lJtl-!Jfll'jl~lJ~'Ufll'jVilttlttl~,rfl'jffl'U t'l1'Ul~V1tl'UC11V,;r1~1I u~ trltl 
IIJ~I 9J dQJ =" Q,I ~ d 1IJ9J ..sQ,I Q,I

ffl'U'lJV1Vtltlfl t uUC11 11 ~lJC1fl'l:J W~C11VtltlfllJll'U'UC11V'lJfl C}f-!J'W'Utl1'U fl'U tfl~ll1fll'lf'U~ttl'jtl~llfl'j 

~ IIJ~I ' 9J .?I 9J
ffl'U'Vl1 tu t'lf'U fl'j~1J 9l~fl'jl fl'j~1l1fllu'U~'U 

I d I Q,I d Q,I d ~ I ~ IIJ 9J I QJ ~ 
'U tlfl1l1flUlJC11V'VlflC111lJl V~lJC11Vllfl'j ffl'U tlflu'j ~tfl'Vll1'U -!J tflUfl C11 Vllfl'j ffl'U U'UU\J fl C}f-!J 

=" .:::.d ,I 9J Q,I Q,I Q,I ~ il) 9JQ,I dd9J d 9J d 
t'U'U 1tifll'jffl'U'lJ'Ul1.1 'Vl'j -!J fl1Vfll'j'lJfl911'lJtl~1ff1l9$tl'U fl'UtlJ'U'lf'U1 UC11 L'lf1ff1l'Vl lItl11lJtl1 'UV1 

1'l1'U 1111V dl'Uiil'Wl t~'U~1t~tlllt6fh~1Vtl'U fltrlVfll'jt~'U l1~tl tifl l1~tl :Ufl 'j~1111-!Jt~'U1ff1l 
. " ."

t~tl i ,rfjfl~fltl'UHU'U C11V,rfl'jffl'UU'j~tfl'VlU ilillllJl'j1lJt~'UuliC11V ffl'U n4tl-!J\11flLll'U 11iiifll'jU 

t~'U fll'jtifll1 ~tl~'U ilii'l1ffl'U u~~u'U11t~'Uri1'U11~~ 'lJtl~fll'jViltflttl-!J,rfl'jffl'Ulf'Utijtl~ 'Utl~ i'Vl V 

", ",'
illtJ,r~ t~'Uiiifll'jffl'UU'U'U~'U:;p'UYitril tLriYi~fl ~fl'l:JW~'lJtl-!JC11V,jflt~'U fll'jff~l-!JU 'j ~fjfl 

" 'j~1111-!J91 tlfl ~1Vfll 'j ,jfltl'Ut ~ 'U lUl-llJ ~1 fl'j ~1111-!JU'U 1~-!Jtl'UU'U1'U tl'U 1fl Vi ,*~tl flV'U 11 ~tl ~tlfl 
~ a Q,I Q,I '1,1 'Jl ~ I ..a Q,I 9J ~ Q,I Q,I IIJ~ I..a 

U'U 1~-!J11'j tl~ tlflV'U ffflfl'lJflfl 'U~tlflU'U1'Utl'U L flVVfl'U'Utff'Ul1'U -!J'U 11 11 'jtl'Uflf'l-!Jtff'Ul1'U-!JffC1'Ufl'U t u 

I dd I ~ ~ 1IJ9JQ,I =" ..s dQ,l Q,I 

flVl~'Vlt'jVfl11 C11Vl1'U-!J 1l1flC11Vl1'U~ tfl'W~'UllJ1L'U'UC11Vfffl-!J C11VffllJ UC1~C11Vtl'U1 'VlV~fl~'jfl'l:Jl 

Q,I ,.:::. Iil) 9J 'Jl G\ ~ , ~ 9J 
C1fl'l:JW~fll'jfftlflUC1~fll'j'Ufl fl'Ut'lf'UtfllJ U~ L'lftff'U~tlfl t'UU'U 1~-!JUC1~U'U1'U tl'UlJlflfl1111'U-!Jtff'U 

, " 
UC1~fftlfl,j)Qltl'U i,rff~'U i Uff~'UlJltnflt~'U C11Vfftl-!J C11VffllJUC1~C11VV'U1 tlfllJlflC11V,j)Qlui '*ffl'U 

tfl~tl-!J,rflffl'U i~l1C11V'lfUfl UC1~:Ufl i ,*i1lJtl'UC11V'lfUflt'Utvltl i l1'~lU'Vl'j ~911lJ~tl-!Jfll'j 

tl UJ'nUtJ-!J 

tlltJ'nUtJ-!J t~'Uiiiffl'U ~i ,*91tlflfftlfl,j)Qltl'U i 'UU 'U 1'VltW-!J (diagonal) iliijl~'Ui-!JUC1~L~'U 
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~ <V 

tllfJ"~'t'i"nlt1 fl 

tllfJ"~'H~8ii'fl t~'Uf)l'jffl'U~ii'n1Jlt'1'~~'llffllJl'jtlfl~ltJtJd'~~';w~'U ttN t'11'U 1111V 

I """ QI QI I ~'JJ 'JJ a QI lI) 'JJ I QI ~ 'JJ 'JJ d 
Vl'U lUfll tJtJ Nf)~1J'If11 1t'1'~Ll1€11'U~tJ~ffl'U<fl1Vf)1'j'1.l<fl11'jtJtlf) t<flnf) f)1'jtlf)tlJ'Utt'l''ULL€11'1.1<flliJ'U 

rI 'JJ QI a QI ~ ~ Gj 'JJlI) 'JJ ftl 'JJ a "i Gj 'JJ 
1~ f)'j ~'11VtJtJf) '11 f) tJ'U Vf)€11~ U€11tlf)t'IftJ11f) 'U tlJ'U 'If'U ~ &11 t<fllu'YI 'j~~l11~tJ~ f)1'j 11 'j tJ t'l'1'U 1<fl V 1'If 

1t'1'~g'Ut~'U1fl'j ~ritJ'U u~1t:if)11~tJt'I'l'UYr'UV<fl1fl'j ~Ll1rll,j'U i,rl~'U ltJ'YI'j ~~1111 fl'j~t'I'~l~~~'UL'11'U 
f)l'jffl'U tfl~tJ~ ~f)t'I'l'U vl'UilLfll '1~~tJ~ i i'1fl'j ~1111Vl1~tJ'li"~11TYht~'U1 fl'j ~~11J'jtJfll'If'U~~

IV 

'JJ I 'JJ"'lGj'JJi """ dQl ," 'JJ 'JJ QI a l"i ,;f 'JJ
~tJ~f)l'j '1~ffl'U f) tJ'U U€11 '1 ~ 1'IfVl'U €1 tfll'Y1 '1f) til'Ulff'UU €11t'1'tJ<fl'Vi'Ut'IftJ11 'j~1111~ &fl'j ~LL~€1~'If'Ut '1.11 

, , " 'JJ QI.?I ~ Gj 'JJ.d.d ftl 'JJ I j1 I 'JJ """ 
<fl1Vf)'U '1 'U tlJ'U fll'If'U~tfl 'j tJ~ &'If'YI11 llJ'YI'j ~~ l]J ~tJ~f)l 'j t'If'U f)1 'jffl'U f)'j ~LlJl f)€1 tJ~ ~~f) 'jl111f)1'j 

QI~ oGj'JJd a 'JJ 
t'l'tJ<fl'1.l<fl'U tJl'1'1~'YI1111 tiJ'U €11<fl€11m'VitJfl1111ff1V~111<fl1V 

a QI 'JJ a QI """ 'JJ Gj 'JJ ~}I _1
tfl'jtJ~'1f)ffl'U<fl1V t'Vi'jl~lfl'jtJ~'1f)ffl'U11€11V'If'U<fl~tJ~ &'If1111V L'IftJf) lJl'U lJtJ "'1€1"'1 111t:if) 

_I 'JJ I Gj'JJ~ ~ QI a a a Gj'JJGj'JJlI)'JJ 
lJ'j~f)tJ1J<fl1V L'If'U f)1'j l'Ifl'IftJf)11'jtJ1111Vtlf)'1.ItJ1J11'jtJGJ11mfftJ "'1€1"'1 t'VitJ 111 &'If t<fl'YI'U'YI1'UU€1~ 

ff1V~ 111 ~1V ~~f)rll1U~1 '1~t~'U 'htfl~tJ~ ~f)ffl'U t~'U,r~ tlf)'j'j11~ 'Vll~'U '11f) 1~tl~1J 'fi'j'j11 GJ11~~)j
q 

tJdi'UYltJ~~'U ~i1~~ U111 lUtJ'jltJi,r)jftf)'hlW~ 


tl1111~t'I'11 U~1t'1'l'UL~'Utfl~tJ~ ~f)ffTU ~)jl tJ'YI'j ~'fi 'j'j1l <fll'1 'UYrrlJ'U 1111 L~'ULfl ~ tJ ~ ~f)ffl'U ~)jltJ ~ 1~ 
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Y.::I 9/ d9/ 9/ GJ d d 1119/ 9/':; ~ 
flTUJellJtJ fll'HJtJ:JJfI'lItJ~t:.JtJ:JJ"~ t'Wt1l'lf'W~'Vllll'lt:.J:JJ n U"~t:.JtJ:JJfl'l~"~:JJlfl~ llJ'Wfll'l 

_I Qld Qld 9/ .."d 9/ 9/ 9/ GJ:4 '9! GJ9/':" .:; 9! 
lJ 'l~11 t:.J~ fI' fI''' U fl'1I1:JJ1I tJ~fll'l11i fll'l t:.JtJ:JJlI tJ~t:.JtJ:JJ" ~ t'W 'W lt~ tJ~ \):JJ lti''W lItJfl t11 'Vl111 "tJ~'Vl~ lti''W 

q 

..!i 9/ 9/ 0 9/ d9/ III 9/ GJ: d d 9/ ddlll ,.." .l. III 9/, 4 
t:JJtJt:.JtJ :JJU"1'W11ti''W lItJfl'Vl t:.JtJ:JJ t'iJ"1~"~ t 'W'W1W'W til'W fll'l"l~fI''Vl !:JJ1I~1'W tJ !:JJtJtJflfltJ'W\)~t11" tJ 

dd.c::. .l. III 9/ 1 ~ 0 III.J 4 GJ 9/ 9/ 1 0 III QI

lu~l~fI''Vlll~l'WtJ !:JJ1'Vll'W'W 'Wl t'iJvN":JJl1'ltJU~~ tl1Ul1~fltJ'W'Wl t'iJfI'l'W~~ 

il\)~u'W ij~'lll!tlltJ~'W fllUflli'1t:.J r:1'flllU'lf1l :JJ1Y111fl~tJ~~flfl'l'W'iJ'l~U1'Vl~1~~ :JJlfl:JJlt:.J1~t:.J 
~ I II _ I Gj 9/ 9/ Gj Gj 9/ ..!i QI ~..!i 4 ..!i GJ 9/d 
lJ'l~Qflll~ lJ 'Vl 'l ~ t11 fl'1t:.J~1:JJlIl :JJfl1l:JJlItJ~ fll'l !'Wfll'l !'lffl'tJ t:.J lfl 'l tJ~ \)flfl'l'WllJ'Wlfl 'ltJ~:JJtJlfl 'l tJ~ !'If'Vl 

II .."" 9/ ".1 QI.c::..l. 9/ ,d III 9/GJ 9/ do 1 9/ ~ IQI

:JJtrl:W'iJ'l~~'l:Jifl''ll~ fI''l'lfl''U 'W \)lfl111Q~U~'WUl'Wl'Vll'Vl\) ~l1l !~ t'W'VltJ~il'WlIl~~ U"1~WJ'W l~lJU'U'U 

1,r111:JJ1~fI':JJtiUfl11:JJ~tJ~fll'l1 'Wfll'l 1 i'fI'tJm~tJt:.J:JJ1\)lfltJ~1I\)'Wil \)\)U'W lfl~tJ~~flfl'l'W:JJlfl:JJlt:.Jl1"lt:.J
q 

tJdl~~";l~'W1'Wt1lfl ~l~~ 6ijtJ~1 'Vlt:.J ij~'iJuuuu,,~'iJ'l~ It:.J'lfti1i'fI'tJt:.JUllfl~l~ti'W 
4 dIe(L 4 1119/1 ~ 4'" 4 QI 

fl11tJ1Ual~VllU ''It:.JlIl'W 11'ltJl'lt:.Jfl11 "1t:.J11'W~ iltJ t~1l1lJ'W"1t:.J~'Wil'W'UtJ~lfl'ltJ~\)fl 

fl'1'W -crfl'l:Jtu~"U tJ~"l t:.J,j'~1il'W fll 'l fl'fl~U 'l ~~~ 'l~11 'h~ti'W 

GJ9/ 9/ 4 9/ d9/ .?I 9!':; 9/ d 9/
fll'lfl'l'W l'lflltJfl 8 tfl''W11'ltJlIl:JJfl11:JJfl11~'VllltJ~fll'l llJtHti''WlI~ lfl''W'Vl 1 t:.Jfl 1 "Ul:JJ 1 t:.Jfl 

1 ,rl:JJ 1 l'iJlI"tJ~ lff''W~ 2 ulIl:JJ 1 t:.Jfl 1 ~1:JJ 1 t:.Jfl 1 l'iJlI"tJ~ lff''W~ 3 \)~l~:JJ~tJ'Wfl-crul'iJfI'l'W 

, • SJ , 

~1~~ t~tJY11 ~~lIfitu cvl~flfl'lt.l'Vi~tJ~fll'l fll'l fl'l'Wlil'W 1'lfl~'WUl'W V1vhff'U~tJti'W :JJl\)l fl'U 'l 'l~ 1J~'hl 
, d QI ~ d GJ 9/ d 9/ 4 9/ QI QI III_I I 

"1 mlll"~"1 t:.J:JJ 11 "fl llJ'W 'l ~t 'Ut:.J'U ! 'W fll'lfl'l'W\)~lItJ~:JJtfl''W lItJflt:.J'W U"~lf1''W 11 tJflfl'l'W"U~fl'W tlJ:JJltJQ 

9/ .c::.d '4 9/ GJ 9/.c::. 0 III 9/ ~ I , 1 .J III~ I 
lI"tJ~ ~1t:.J11i t:.Jfl U,,~ "U:JJ l1'ltJ"Ul:JJ t111fl~"1~"1t:.J'Vll t~lI~Ull"lU~lU~ 1'lf'W ''It:.Jl1tN ''It:.JfI'tJ~ tlJ 

\)'W~~"1t:.J~-crfl'l:Jtu~V71f1'hltJtJfll'iJ 1'lf'W "lmu"1 ''It:.J~tJflV7fJ'' til'W~'W ffll1f'U~illlfitucvl~1i'1~1~ 
lil'W 1f1'~1'W fll'lfl'l'W Ut:.J:JJfI'l'W ~1t:.J 2 -crfl'l:Jtu~ fltJ fll'lfl'l'W"lt:.J,j'~ U"~fll'lfl'l'W ''It:.J'VllW~ 
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.l ~ " I I d "91C.f 
t'lltJsU~ilV11tlJUt'lltJYlU!lU.yltfhUrlVi~~ ttJUttlJuUU'UV~t'lltJff1U"'~111J~ Ht'l1'W\P.lJUl6ijU 

d 91 91 tI 91 "" 91 4 4 ~ 

91 C.f.1 0 ~, 4 I dill 91 91 91 GI 91"" 

,
t1JUt'l1~t'lltJ\9l1~'1 \9l11Jfl111J\9lV~fl1'j~lUtJ'j~ ltJ'lfu1'lfffVtJ 1fl1'j1U\)~1'If\9lVfltJU 11'jV\9lVflUU1\9l~ 

C.f C.f 
ffV~6ij~flU\9lVflUU1UVU 

"i' 
~~tJt

91 
Jfltff

~.l 
U\9l~6i

91 
jUtff

..k 
Ul1U~ 

91 
Ht'l1f

91 
fV~tffUUV

!II'..k 
UtffUl1U~t6

91 III_I C.f 
ij1 L1J6ij~

C.f 
t'lfl£Jtl,\~ 

~,
6ij1JtffU\9l~t'l~ fl1'jff1U6ij~UV1\)'Vl1tlJU\9l1111~'1 11'jVff1U~~fiu~'1 fl L~ ()1\9lV~fl1'j tl11Jfl111J 

"" "" .l d 91 !II '!II C.f C.f C.f 4fl~1VtJ~Ht'l~1Jt'l1~t'lltJff1tJ~11J1J1fl6ijUfll 'lftffU\9lVf11J1 flfl 11 1 tffUffV~6ij~fft'lUflU 11 'jV\)~ff1UttUU 
~ I dill 91 C.f.1G1 91 A C.f III 91 "'" C.f GI 91 I C.f 

tJfl ~VfltlJUt'l1~fl1tJ\9l1~'1 fl L~t'lltJ6ij~U t'lfff1Utfl'jV~\)flff1U l~l1t'lltJ'lfU~ ~tfl~1Jfl t'lf'j11JflUflltJ 

A AGl9I1II9I_1 91 
VU t'WV tl1 l~t1J'Vl'j~\9l11J\9lV~fl1'j 

IV 4 d 
1. flTun,untI,." Ii~ 'n.." 1 11~ tla1t111U~ 

t'lltJsU~n'j'j1J~l 111VflltJl1rl~ t~Ut'lltJff1U~ltJ'1 1~fiu~1itJ1Ufl1'jfflurl1ufi'U6ijV~~~\9lntl,\~ 
91 !II 91 ~91~ 91 ~ C.f 4 ""'C.f tI

l~tJl 'If\9lVfltffUHUU fl11~ 'Vl~tt1'U \9l~Ut'l~tffUUVUtlJUl1t'lfll1 'jV1fl'j ~6ijV~~t'l\9l.fltl,\CVI 

C.f 4..k 
fl1tJ'U~n'j'j1J~ll'Y'jVfl1tJl1U~ 

1. 11~\9lVfltff'U~udjUl1t1fl t',tJ~t~UUU1\9l11J~V~fll'j 

2. ffV~\9lVfltff'UUVUfflUt'lltJ l~tJtJfl 1 tff'U~l1J 1 tff'u fft1tJfiuitJ\9lt'lV~UU1 

2. fl1~"'lUalt1"'tl~ 
I ", I " I .f" 

~ ""GI 91G1 """" 4 "" 91 4 91 GI 91c:. "" I 4
t'lltJffV~ tlJUt'lltJ'Vl ~GJf tUfll'jff1U~lU'Vl1JViU'Vlfl11~'1 t'WV\9lV~fll'j tl1GJfU~lU1JflltJff1tJ~lU tGJfU tffV 

thu'Wu 'W~ 111vtl1itJfflurl1U~t~U$llU~1~6ijV~~~\9lfitl,\~\9h~'1 fl1'jff1Ut'lltJffV~ 1 t'lltJl~\9lVfl 

!II .d 91 91 
tffUUVU'Vl 1 tJfl 1 6ijllJ 2 tJfl 2 'Ul1J 2 tJfl 2 

91 .d 91 91 
tffUUVU'Vl 2 tJfl 2 6ij11J 2 tJfl 2 6ij11J 2 tJfl 2 

91 .d 91 91 91 
tffUUVU'Vl 3 6ij11J 1 tJfl 2 ttll1J 2 tJfl 2 'U11J 2 

!II .d 3J 91 91 
tffUUVU'Vl 4 ttll1J 2 tJfl 2 6ij11J 2 tJfl 26ijl1J 1 
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3. fll'nnUtlltltJl'lJ 

SI d SI SI 
Lff'W'lH}'Wl1 1 'I.IllJ 3 Vfl 3 'I.IllJ 3 

SI d SI SI 
Lff'W'Wf)'W'Vl 2 Vfl 1 'I.IllJ 3 Vfl 3 'I.IllJ 2 

SI d SI SI 
Lff'W'Wf)'Wl1 3 Vfl 2 'I.IllJ 3 Vfl 3 'I.IllJ 1 

SI d SI 
Lff'W'Wf)'Wl1 4 Vfl 3 'I.IllJ 3 Vfl 3 

SI d SI SI 
Lff'W'Wf)'Wl1 5 'I.IllJ 2 Vfl 3 'I.IllJ 3 Vfl 1 

L'W'J'l~fll 'J'ffl'WU1J 'lJ'W ~f)~ fll'J''b''W~l'W LiJ'WU~'W L'Wf)111~'W ~'J' f)~fll'b''W~l'l1l1 'J' ~fl 'J'~1Jf)fl 1ffl'W 1) ~ 'b' 

fll':itJ1Utlltl't1UtI-3 

.::ICLI SI CI.I CLI 
'ftlVl1LW~UC1fl'l:lW~fll'J'ffl'WfI'ftlVfl1Jfll'J't:lfl 

"'" 9S1 ~ " 'WVlJ t'b'~f)flu'W 
.<!t SI

11 'J'f)~ f)flLff'WU1J'W~ 1Jl~~ 

.lSI ~ d , d 0 CI.I .::I 1S1 

" ~f)fl'l1\o1n'W1'WU'W 111LW~ i~ikt¥'W\9l~ L~'W'W f)',J L11ijf)'W'ftlv'l1\o1 U~ll~ffl'W'l1\o1n'W ~llJU'W 111LW~L~'W 'J''l1 
'II 

" f ".::I .<!t 'CI.I IIJ n I .<!t SI .«S
11fH11'ft VlJL'b'f)lJ~ f)fl'W luL'J'f)V~ fI'ftlV'J' 1~ ~~ 

d IIJSI' "'" 1S1C1.1 IIJSI'.<!t ,
'ftlVl1utNl1ffl'W t\o1~lt1U'ft~'WmJ 'b'fl'WlJlfl t\o1Ufl 'ftlt1L'Q'ft111'J'f)'ftlt1~1'b'~'ftf)lJ 'ftlt1~lL'I.I~ 

d, "'" .I CI.I 1SI "in I' .::I' , ~ IIJ n I I l,:!t 1SI _$I
'ftlt1Lfl'ft\o1 L~l 'ftlt1'b''W\o1'WlJfl 'b'ffl'Wfll'b''W~ tU'J'\l lJ'b'f)~11\l1111uL'b''W'b'~'ftf)lJ L'I.I~ 11'J'f) 'b'ffl'WLu'W 

ff1'W'l1'J'~flf)'lJ~~~tiwcv1 L';'W 'I11~lJ ff1'W1J'W'I.If)\l11lJ1fl Uti'1~\lffl'W'ftlV'l1\o111~f)'ftlVt'W~ ~f) i'l1'ftlV 

t'U'ft1 11~f)'ftlV'b''ftf)lJ t~'W'ftlv~utllJ1~ffl'Wfll'b''W~~~f)\lfll'J'1,f~u~1'l1'i~ f)lfllff~li~ 'ftlVl1LW~rl' 
.::Id .::'1 ' SI 0 IIJnlnl CI.I "i SI d CLI SI 1 SI .::I IIJnl 

1Jl\ll1flffl'WLU'WU~'W~1'ft1'Wl1UU'J'~fl{J1Jfl1J tfI'J' \lff'J'l~f)'W L'W'J'l~ffllJl'J't:l'l.l tl1J tff'W 11W'WLf)tI~ tU 

~llJl'l1l1'J'~~~tJ\lfll'J"~ 'WtJfl1l1fl,j'WiJ\lt~'W'ftlV~t~1J~lJ i~L~ tl1J !{JtI ff1t1~llJ t'W'J'l~ffllJl'J't:lfff)\o1 
SI CLI SI IIJ n 11 "'" IIJ SI.::I I CI.I ,d SI I 

tff'W~tJflfl'ft1Jt'l.l111J 'W'ftltn\o1lJ l\o1\o1fl11'ftlt1'1.1\o1 U~1l~U'l.l\lU'J'\lfl\l11'W'WtWfl11 

d"",d:': SI ""'CI.I.t .<!t .t 
fll'J' tfl 'lJ'J'lJ tiJ'W '1.1 'W ~{J'W ~\o1111V'I.I f)~fll'J'ffl'W~'ft~flW CYJ 1 \01 VVl1 ff1'W 'l11fl11'J'{J'I.ItJ1J ~~~nWCYJ 

1S1.::1 SI SI "",.::I SI _I d "'" _I ,:!t "'" "i SI I d 1S1 "'" CLI .td
11 t'J' V'lJ 'J' f)V \o11t11'fi fll'J' L'I.Il'1.1 {J1Ju lfl tfl'lJ'J'lJulfl 11'J'{Jfjfltff'J'lJ tfI 'J' \l ff'J'l\l ~1~~ t'WtJ 11 ~'ft~flWCYJ'Vl 

CI.I.::I .t SI d 0 IIJ _11 SIn I "i .t d "'" 0 IIJ SI CI.I ,:!t

llflffl'WlJfl11lJfflJ'\J'J'W ff1t1~llJ 'W'J'{JlJl1ll~'Wl tu 'b'u'J'~ tV'b''W fll'J'Lfl1J'J'lJ111 1\01 2 'ftfl'l:lW~ fI{J fll'J' 

t~1J~lJ1'W\9l1 U'ft~fll'J' L~1J~lJ 1\01 Vfll'J' tsU'1'1.1f)1J'l11fl 
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1. fll'nfl'U1Jl'U~l 

flTH~1J!lJ1'W~1 titl fll'j 1~1ff~~"1'1'Wt~'W!lJ l1~tl6ijtl1J6ijtl~tfl~tl~ ~flffl'W 1~tlf11'j'l1'Wt1fl 

l1~tl,rflt'cl'W ~ tlflfltr1Jt,j'l'tJ~l1'W1'W6ijtl~~~~ffl'W l11t~'W 6ijtl1Jl1~tlUN'Wt~ tl1J'fj'j 'jlJ~l fll'jt~1J!lJ 

trfl'};Jw~ii,jfll~ti1J~1'W~ffl'W¢l1t11ff~titl'W t,$'W ~tlfl '~N1Jl~'1 lUrl1'W fl'j~!~ fllGjf'W~!fl~tl~1~~ 
ijtllJ!~1J!lJl'W~1 t,$'W fl'j~~1Jtitl~sU'11 fl'j~fftl1J 

~"" 4 Q.J 4 ~ ~ Q.J

l1itTl'U'I1"H)'W'U'\Itl'Ulfl1J1'l1 &'U~l 

1. 1~~tlfl!ff'WV'W l1trfl6ijtl~r.J~~fiw cv1~ffl'W ~1'W 'l11Jti1Jlff'W 1ff~lff'W~ ffl'W' tJ'jtl1J'1 

q 'jI '),I QJ 'jI , "'" ""''''';::t 
'JI 

IIJ 'jI
2. ~ Gjf~tlfltff'W ffl'Wtlflffl'W~1t1{l1~{l1t1~1~'1 \P11lJU'W1'jlJ 'jtl1J6ijtl1J6ijtl~~l'W 1'fj'Wlj)~ !~6ijtl1J 

4 ~ ~ V _I
2. fl11&fl'U1'l1 &Vltlfl11!'\I1'\ltl1Julfl 

"'" 'jI;::t 'jI
t ff'j lJ6ijtl1J ~1t1116ij 16ij tl1J 

1ff~~1~l116ijtl1J,jfll ~1111t1 l~'jl~ijtff'Wtl1Utl1 'Vl'W'Vll'W lff'Wfl{llJ fi~hfl fi'~~tl 1~'W itJ'Vl'j ~~llJ 

1. 'l11Jl1ltlfi~tJ{llt1\P1tlfllHlff'WV'Wl1trfllfflJtlU'W 1~lj)~l116ij tl1J 


2.111{l1 fi~ lfi'~1111t111~tl'lil116ijtl1Jll1'f1{llJ 

'JI 'JI 

3. 11~tJ'j~ fl1J6ijtl1Ji'W 1'W U{l~i'W'W tlf11l1'!fflJtlU'W1tJlfl6ijtl1J6ijtl~~1'W 

4. l~\P1tlfltff'W 1111t1~flf~ 'l1'W l1~tlt1fl6ijtl1Ji~!lJ1'WU{l~!:U'Wtlflll1'utl'W l11~{ltl~U'W16ijtl1JtJlfl 
'JI 

11~11:U~ 
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, ~ OJ 

"lWfll6fJt)~!fl'n)~i\lfllJl'U 

11~1~Ul111'1~tl~ ~flfflU i'VI tI'U fll1'1~l~~ JuihJ1fllJlt1111:ntlGJfU~u"~ihtlflt1flfJW1Urn~aU 
~U~fl~l~nU i tJ t1flfJ w~m'Yil~aU'lJtl~l1'1~tl~~flfflUl11,hJU ff~~tlU'M'1~ Ufffll'YifJiJfllff~l"UtJ~ 
U~"~~tl~aU fffll'Yi fll'j¢iT:i~;r1~ "UU'UtJ'j~t'Yiru 1'111lJt~tl W"tJ~l1Ui1~fll'j,r'UiltlfllffUl"utl~flqlJ 

GJfU ~N~Wl1'1~tl~ ,)flfflU 11'1 ~tl~ ,)flfflU~~t~Uff"tJiWtlfl'j 'j lJijfJ W fll , U!lU~~t~U 11 t1fljlU 'VIl~ 

'JJ 1I)'JJ , , 'JJ q'JJ d GJ ~ Q,I "".:i 0 GJ'JJo 
GJfl1'U1U &~11"lt1tltll~ lGJfU ff~'VItlU t11t11U1'111lJGJfltyu"1~ tUfll'jt"tlflff'j'j1WtJ~'U'VI11~UllJl tGJf'VIl 

!1'1~tl~~flfflU~~GJfl1,j'lUl1~ij1'111lJf '~tJ1n'UfJWfflJU~"UtJ~1WtJ~'UU~"~GJfU~tiJUtlfh~~ U~1UllJl 

~~UtJ"~UtJ'jltJtiJU1ff~~'~Vil11'1~tl~')flfflU~1t11n ~1t1~ U~ffUtl~fll'j'~fftlVi~~ ,eMu GJfl1 

fll1'1'~ Ul' 'U~l'~tlfl11ltl''UtJl11irUlJl')flU"~fflUliJUtittlU"~fl'j~fftJ'U 1~tlUl ''U~lt~Vfl i tJ"U 

i~'M','U,jlJrltlU~l1~')flliJuufu 11ltlUl~U~lt~tlfl i tJUeM11'1"UU""1~~'M'U'UU11ltlfll'j~fl i~i~ 
" ,J,I 

tiJU~tlflU'U'U~1~~ , M't11lJl~fflJVll1~'~fflUt1'1ltl~ ~flfflUU~"~GJfU~ ff~t111:hihiJUfJiJiJtytyl 
'JJ , , 

~ 'JJ.e! 'JJ.e! 'JJ Q,I ~ ,Q,I' 0 GJ 'JJ ~ 


'YiU 'U1U 'VIGJfl1'U1Ul'j tlU 1111flfll'jff~tflWU"~fll'j'VI~"tl~ff'U ~tJflU lJ1UW'U'j 'j'Yi'l.HEl l1U 'VI 1 t 11 t1'1'j tl~ 

Q,I ' '''' .e! A I A I 'i "'GJ 'JJ.:i '" Q,I

l1flfflUUW"~GJfU~ lJluU'U'U ""~ lJ'j ~ tVGJfU tGJffftltl'VIfflJ\!'jW"~~1 

, .e! AI ...k .A Q,I ~ , ..... AI .A Q,I 

fJW 1'1ltlfllJ 'j ~ fll'j 11 U ~'lJ tl~l1'1 'jtl~ l1flfflU1'1tlfJW1'1l'V11~fl"lJ~U"~1'111lJ~llJt1'1'jtl~ l1flffl U 

11"lt1GJfu~ijltJ'VI'j ~ 11'1'j~ff~l~ It''~''1~''1t1~''~~1~~~llJtlUl~ tllfl~11~11111'1~tl~i'1tlt1'1~tJ~'~ 
tJ'j~lfl'VItU1VlV'Ui~ 

'JJ 'JJ Q,I?t "" ,~ 'JJ ..... AI Q,I 

N1U"~ ~ lU 'VItl Nl U 'UlU U N"~ lU'lJfl~1'111lJ 111'jty~ ~t 'j tl~'VI1~~lUfl" lJ~U"~11JJU 'Ii'j 'jlJ 
,. 'JJ , ...k 

1'111lJliJu fld'lJtl~~1'1U1U 1"flil111fl11t1fljlU'VI1~ 1iJ'jlW1'1~VltJ'jlflUtld'uiJl1~UU 'Yi'Ul1~UU~U~~ 
~I 11) '~.e! 'JJ .l GJ 'JJ 'JJ 11) ,~, .e! 'i ,.:i QJQJ QJ 

llJU'jlGJftllWll1fl'j L'VItltl~U lJfll'j'VItlNl"UU tGJflJl U"1 LlJWlfl11 2500 iJ t~tl11lJGJfU'VItllfltlfl'j~l1~ 
,'JJ 'JJ 

fl'j ~ 111 tltl d111 i tJ,Ul'lJWUl1" lJ'VI tl~il .. .tlU'u~i11lJ~'Yi'Ul1ijfll 'jUllJl'V1 tlli:1U flu N'l~~11~ffjjtI 
A I QJ"" '" 'i GJ' 'i .e! 'JJ .e!.:i '.e! 'JJ 11) ,.:i.e!
lJ'j ~1~fllff~'j t~V1uvn~ tUU11"~ t 'U'jlW 1'1~'U1U1GJfV~'VI'Yi'U11lJfll'j'VItlNl L 11lJlJlfltlU 'VIl1U 11~ 

11~11lJ1V111~Wl~ ~ U'ff~~11lJ'4fJVffllJl'jtlN"W~lGJfU~Wl~ ~ lJ1U1UU"1 ...fl"lJ~fll'j 'VItJ~lU"~ 

Ul itJ'VItlliJU~l il1lJl1UU'Yi~11"1t1itJ~11"fl (tttl'VI'jl 1tlVnlfll~GJf, 2536 : 23) 111flUUViflU"~ 
, I '" "" 'JJ "" , 'JJ ..... AI 'JJ 

,. 'JJ 

fll'j ~~~N'l'W1JJU llJl1ltJtll1 U i1~~1'1Vl1'1U i 'VIV'j1lJ~1nUliJUtllW l')fl'j~l~ ~ ~~U~tJ1Wl ~fl'j""lUUl 

l1Ufl'j~~~ff,jvfwu1flffU'VI1 111fl~tJlJ"1~tJnUl1 'UtJ1Wl~fl~lUUli'VIvijfll'j'VItJ~1~u,~i~1~tJ 
, ~'fftJvnu'U1'1'j tJ'U1'1f1U"~liJu ffU f;'U"flltJ~vucJftJ'lJlvnu tJ'jlflU~tJ~ltJd11"lVGJfU~leMU ~lff 
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':' lJL1 l I d. 3J~ 3Jddd I 3J o'.::ft 3Jdd4 d 1 QJ d 
rid 1U ~tI1'Q~1~tl£J1~fN ~lH1£JYl1ff'Vl!'j£Jf111 ~l!'Utyll'j~fl !lJ'U~l'Vl:JJ'lftHff£J~'lItl~~ 'lI'Vl£.I UC1~f1 

QJd3J 3J QJ o'.ck.::ft 3J .l d 3J d !::'t 3J.ld 3J .ck 
£J~:JJ ~1 £Jf1~ tl n ~lffnC1~ ff\?l 'j 9f~llJ 'U ~1'l1111'UtlC1~ttl£J~ ~1m n~ tlnllJ 'U~1 t'U tl~UC1 ~ ~ln'jtln9f~ 

" 
" !~'U~1C11£Jn'j~')~ff1Y1i''Uvr'U'jtl'UYlt!1~ln t~'U~'U (j'1JC16 ~~1'j'jru, 2530 : 3) tlfh~1'j~~ n1'j 

'Vltl~l i 'U tl1ru l,)n'j~1'lIl'1mj'~fl~!1j'U~nflru~fJ\?Iff1Y1n'j 'j:JJ i 'Ufli'11;tl'U !~'Uf11'j'V1tl~1!vttl i ~fftlml'U 

i 1.Jfntl'Ufl i'1 ~~u'j1n{J i'U Y1U~fftlfi1nC1tl'U nrl11'lf:JJ'Vl1~'U ~:JJlff'h ii~n'V1tl~1'.r11U ~Y1iY~UC1~ 
""'G] QJ 3J ~~ ~ 3J 3J.?1 QJ o'd 0'

ff:JJ1'lfn 1'Ufl'jtl'lJfl'j1ll~\?Itl~U'UH1£J u'U\?I1£J UC1~'V1tl ~l!u'U (tl:JJ'j \?I 'U ff\?l1'j1'U'U'Vl, 2525 : 10) n1'j 

" " " " ~~\?I~l~'U~fflY1;'Un,;r\?l~6UC1~!~1'U1£J~'U~~U'U tl1llijlh11~~ 1'1 ;tli1~'1'1 C11~t~'U ~'Vltl.u'U i'U 'j1'lf 

o QJ I .ck QJ d I .ck';;.l I _I I 3J1lJ 3J .;;.l d 
ffl'U nff1'UYI 'U ~ n'lJtlnff1'UYI'U ~ff~C}$tl:JJlllln\?ll~u'j~1'V1ff !'If'U ~1 !l1:JJ ~lu'Vnff~C}$tl:JJlll1nll'U 

"'" d 0' d I 1lJ Id QJ d QJ QJ 3J d QJ 3J G] QJ.J I .::ft
tl'U!~£J UC1~!Utl'j !C}$£J 'Vl11 1:JJ:JJYlC1n~1'U!f1£J1n'UC1nflru~'lItl~ ~lUC1~ffff'U'lItl~~l t 'Uff:JJ£J'U1l1lJ'U 

, " 
!i'U1 'j fl~!~'UrW£J~'Vl'j1'UU~~tl~1 uC1~~nflru~'lJl~U'j~nl'j l'vhu'U 

QJ .oil 1lJ 3J I ~ 3J 3J .::ft dd 3J QJ I 3J 
ff:JJ£Jtl tJ1W1tltl 1 ~11!lJ'UtJfl'Vltl~'lItl~n1'jfll~1 tlJ'U£Jfl'Vl:JJ nl'jflln'Utl tJl~n1l~'lI1l~ n 'j ~ 

'I 'I " " 

d ~ 0' 3J "",0' ~""'3J 3J3J 4.l
ff'jtl~'fi tJltlJ 'U fl'U £JnC11~'lItl~n1'j fl1'Vilru 'If£J 'j1:JJ'V1~ff'UfI1U 'j~!fI'Vl ~1~ 1£.1 U'jln{J 'lftl\?lC11~C}$tl'lll£J 
.l3J 0' d " 3J I 3J 3JQJ 3J QJ1lJ1
!fftl~ltl1f1'jru i 'Uni~ff'jtl~'fi£J1Y1C11£JUYl~!'lf'U \?IC11~ 'lJl'Uih'lf:JJlJ'lI1£J~1'lf:JJ1J ~l'j~U'j~fl~ ~1Y1'U~ 1n 

. " 
\?IC11~fh'Uih1 Y1:JJ'lIl£J1 Y1:JJfli£J 1Y1:JJW'U 1 Y1:JJ!'Utyll'Vi'j'jru \?IC11~fh'U~~Y1:JJ1'l11mfftln1~!f1~'U1'U1 

"'" 3J ~ 3J 21 _I QJ '1lJ G] I 3J 3J QJ 3J "'" d 
'If'U~ ~lun ~lun'Vltl~u'j~~'Un'j~lln tJl'U'Q~ 1n'j &Y1ty'lll£J~1'l111UC1~ ~T'lYl'j~ ~1C11£Jll1ntl'Ul~tJ 

d 3J .JQJd3J.l.oil QJ.oiI 3J I 3J 
ltJ'U \?I 'U 'U tlnll1n'U£J~:JJ ~1'Vl tl~'U l:JJtl~ lllnYl1l:JJ tl~l'lI1:JJ1'l11tJ i'U tl£J'fi £.11 1'If'U ~l\?1~'j 1~ lllnlfl 'j 1'lf 

'I 

3J QJ.oiI 3J 3J .oil d ~ 3J "d "'" d o'd
~lff1tJ'U 11'1 'jtl ~1'l111:JJ1U~~ lllnl:JJtl~C1'Vi1P 'j1:JJ'Vl~~lllln\?ll~ U'j~l'Vl ffl'lf'U ll'U tl'U l~tJ lUtl'j 1 C}$£J 

.oil " QJ "'" G] 3J .oil 1lJ ~ 3J I QJ 3J d 
\?IC1tl~ll'U nl'jC}$tl'lll£J1\?1Q~'lJ t'U n1'j'VltlP41fltl 1 Y1:JJUC1~H1tJ~1tJ Uff~~11'jl'lftl1ru llln'jtl~'fi£Jlll~\?I tl:JJ 

~ .J "'" o'e!n1'ju~nH1£JUC1~!C1£J~1Y1:JJ (1'1JC1tJ C1~1'j'jru, 2530 : 4-5) 

tl:JJ;\?IU ff\?l1'j1'U'Ul'1 nrll1i)~nl'j~1~~'V1tl'lltl~ 1'VltJi'UffiJ£Jtl~'fitn11,:h nl'j~l~~'Vltl i'U 

" t~ 'jl~1'V1tJiin1'j~~~tlti'U~l~U'j~1'Vlff:JJ1n.u'U fi tl 

!Utl{tCtltJ ~tl~l.J~l ~f~1ffff fl~nqfl ~1Y1C11nffiiC11~C11£JUUC1n '1 \ln~:JJ1,j'1:JJ1~\?IC11~ ni~ff~ 
, " 

tl~'fi£Jl:JJln:JJltJ \?IC11~~liitl~l'111Ul'1~ i'U ni~UC1~'j tl'U '1 fli ~ 'j1flt)'j 1 'Vl£Jff1'U i Y1qj'lftl'Ufl1l:JJ 

'j1'lfff1Ufl~1~~i1£J:JJ1Jfl1tl1f1'jWffff~ i ffYlC11£JC11~C11£Jti'U:JJ1fl nl'jri'1~~'Vltlil1!,j'1~~1ll~ty:JJ1n (fJ:JJ 

QJ 0' d 0' 
'j\?l'U ff\?l1'jl'U'U'Vl,2525: 63) 

", 
i'UfflJtJi'\?I'U lflff'U'Vl{ i\?ltln'j'j:JJfl1'j'Vltl~li'Ui1~i''lfnlC1Yi 1 - 3 u'U~ijvhn'U11it!tl£Ji'U 

i11jjtl~~1~ ~ ~~U'jifl{JYI~fl~l'U'hi'UffiJtJi''lffllC1~ 2 iifl1'j1flrucvlit1'i1!jjtl~~1~ ~ 'Vltl~1'l111 

ff~ i t1'Y1C11~1vttlVtl:JJt1~'U ff'lJ~~1'jtl1l£J'Vi'j~ 1dtl~ i 'U ~1'UfJ11£J~'j~1'Vi~~'Vi'j~'U'j:JJff'Vi i''lfn1C1~ 1 ~1 
" "t """ 'Vltl1Y1rl1U'U1~'U ~l~l£J~'U 1jjtl~Vi'VltlfflY1i''lJ i ~fftl£Ji 'Ufli'11;tl'U li-:J'U ~11UtlYl £J1'U Njjtl11i~un -n~u เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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~ !lid ~ ~ GJ !II !II d. ~ I !II.K!II ~!II 
1~'S1~'U'S'S~1f1'WGJ1'W 'Q;..:J tU'\~~'YIlJ..:JfI..:J 11~ ~GJ1~lf1flUll~~ 111fWl1..:J1J'S~1'YIff ~l'Y1tl~'W'Ul'WfI..:Jl'lJ'W ~1 . ~ 

ffl11i''U'lh~GJ11GJ1'Wr11 ~ itJl~'Wd1'W'11tY (J'lJ,,6 ftty1'S'Stu, 2530 : 67 - 68) 

111'U11'Wfl'S~i..:Jff,jtJi'GJ1fll"~ 5 fll'S119'1fJfl'S'SlJG(Jtl..:J i'YIrJ l~mll~l~fll'S'YItl~l i,jlll1~l~'W 

. 
~..:J11-cr..:J111flfll'SVil-d'tytyl1'Ul~..:JU"'1 i1'Wti'1~1..:J ~ l~ml\1~l~~l i~1~llJ1G(JltJlJlfl Vil'Mfll'S 

119'1fJfl'S'SlJG(Jtl..:J t'S11~tllJ1'YI'SlJ"..:J (u~ fli11flff", 2541 : 11) 111flfffll~111 rllii' , 'Wil ~.ff. 2444 
~ ~ 

lh~l'YIffi 'YI tJ~..:J1fl~ij n'W 1ti~d..:Jlff~lJfll'SlfttJ..:Ji11lJ ,ji''U,j~ ..:JYr'Wi ~..:J 1'S..:J 1~ tJ'Wil..:J i11lJU"~fl'SlJil..:J 
11] .J GJ • GJ QI QI d !II !II • QI ~ 
~11lJG(J'W ~ 'W n"lfl tllJl ~ 'W 'SGJ1fflJtJ'Utl..:J~ 'S ~'Ul'Y1 fflJl~ 11~ 'S~~" 11 tllJ1fl "11111 tl ~111'W 'Wltl..:J 

!II !II !II !II GJ!IId I !II QI ~ "'" ~I.K !II d 11] QI d !II 
111fl'U tl~"'Ul..:Jfl 'W ff~'YI tl'W t11111 'W 11fll'S'YItlf-J1'W'U t'lJ 'W ..:Jl'W ff" 1J~~ 'W 'U1 'W 'YI fI 'W ~ 'YItJ~fl~'W1fltJ1'U tl..:JlJ 1 

1~'Wn"ltJl1'W1'W irfliGJ11fll'S'Ul..:J'Yh'Wflrll111 ..:Jl'W 'YI tl~11~'W ..:Jl'Wl1flfJfl'S'SlJ'Utl..:J i'YItJtlfh..:J11~..:J~ 
QI ":'I.:!! ft I "'" rI"",!II :; QI d .:!!.A .:., rI 

tllfftJU'S ..:J..:Jl'W U"~HlJtllJ 'S~ ~'}:j JfI ~fI'W 'YI..:JtJ..:J1iJ'W f-J"ff'U 1'W tl..:JlJl111flfll'S ff..:J fflJ,j'S ~ff'Ufll'S tu U,,~ 
rI.K GJ 0 d"", "'" !II di ~ ~ dd •

tl~ lJ fll'S tu ~ 'W iT1'W t'W fll 'S ~1 'S ..:JGJ11fl ff",j~fll'S'YI tlf-Jll1..:J1'lJ 'W ff..:J'YIlJfI tufl1 q d q 

~. " . 
fll'S 'YItl ~11l'W lljtl..:J L~'W ff",jl1flfJ fl'S 'SlJfi ijfl11lJ,j 'S ~ ffl'W -d'lJYr'W ntl'UfJiJfflfffl1 fll'S~..:J (1'W 

.K "'" di .A d d QI Qld
Jl'W1GJ1tlGJ11fl fl" tl~ 11'W fJ..:J 'S~'U'U fl11lJ1GJ1tl 'U'W'Uli'S 'SlJ1'W tJlJ,j'S~l~ tu ff1ff'W lU"~1flJ'W li'S 'SlJ tl'W1iJ'W 
" , ~ 

1l'W Jl'W fflfity' 'W fl1'S~1'S ..:J~i fl'Utl..:J11~"~fltllJGJ1'W 1~'S l~ff..:J111 rllil1~'W tl..:J fi,j'S~fltl'U11"~ t~ 'W 

!II 0 .:!!!IIQI d QI !II "'" rI;f
'Utlfl111'W ~, 'Wfll'S mtlfl'GJ11ff~ fll'StltlflU'U'U"1~"ltJU"~ffff'W'Utl..:J f-Jl'Y1tl (1'lJ"tJ "ty1'S'Stu, 2530 : 

. " . 
85) "1~ "ltJu,,~iY-d''Wfi,j'Slfl{J tl~'U'W ~'W~lir'W 1~'Wfl'S 'S lJiii''W1t}f ..:Jff",j~fi "~1~ tJ~-eltl'W 'Utl..:J il..:J'YI tl 

!II "'" QI!II !II!II. !II .:!! GJ!IId d • QI !II • d 0 GJ !II "'" 
~1m'YIfl'W flfl1'S lJ ~tJtllJ 1ff'W ~ ltJ'Y:i..:JU"~1ff'WtJ'W ~11lJ ffUflflfll..:Jfl'W fl1'S fftl~ ff1'W~ltJfl1..:Jff'YI1 ~ 111fl~ 

GJ 0 • d. QI .:!! !111I]!II~ QI ~ rI "'" •
"1~" ltJ~l..:Jtl'W ~ 'W fl1U11 'W ..:J'YIfl1..:Jfl'W'U'W f-J'W ~1 t~'W 'W 'W 'U 1'lJ'Wf1'lfffl'S U"~ff",j~'Utl..:JGJ11..:J'YItl 

l~mll~l~ (ili~~'S'Stu un1ty~tJ~, 2535 : 66) ,,, " , 
fll'S'YItl~TVl'WD'l'W'Utl..:J i'YItJir'Wijfl'S~111tJtleJr11i,j 'S,jU'U'U'Utl..:J ~lU~"~flrllJGJ1'W11~ijfl11lJ

!IJ!IJ q 

Uflfl ~l..:Jtl'W i ,jflllJ fI~i!tJlJ fl11:IJ!~tlU"~'U'W'Uli 'S'SlJlil tJlJ,j'S~l~W'Utl..:Jfl~ lJGJ1'W' 'W u~,,~V1tl..:J ~'W 'Utl..:J 
~ " , . .

ft I d QI !II .:!! d d !II dd QI. ""'ddft I d 
lJ 'S~l'Y1fflJ 'YI..:J ~1~'W ff1 'S tJ'U ~ U"~f-J1'Y1lJ"1~" ltJtl'Wl'W tl..:J:lJ1111flfl'S'SlJ1li'YIlJ 'S ~tu fl 

• 11] d d!ll "",d!ll QI d d 
tltJl..:J t'Sflfl1lJfflJl~ 11~'S~'W1..:Jl111eIJ ~'S~'U 'SlJ'SlGJ1'W 'W1fJ'YI'S ..:Jl'U1~'S~'YImm~'YI'S ..:Jm..:Jt11 'W 

fl11lJfflfity'Utl..:J~l' 'W jll'W~~'WVifl'YI1..:J1flJ'Wli'S'SlJ'Utl..:JGJ11~~..:J i~'YI'S ..:Jffir'Uff'4'W'M,j'S~GJf1GJ1'W' 'W 'VJfl 

V1tl..:J~ 'YI tl ~lfl1lJ t t 'U'Ull U'L1~1fI tJ i~i''Ufl1'S tl'U 'SlJtll tJ'YI tl~il'Utl'W:U111~i1 'U 'Sltu i,j1111 ~L~'Wfl1 'S 'YItl ~1 
" "'" GJ!II !II "'" , .:!!!II "'" "'" 
1i'I1tJ"ltJ~tlfl~fJ" 'Utl..:Jfllfi !fl f-Jl'Y1tltJfl~tlflGJ1'W~fl1..:J ~ G(Jtl..:Jfllf1t11'Wtl f-Jl'U~'Utl..:Jfllf1tlffl'W 

U"~~ll1fl'Utl..:Jfllf1fl"l~ 1~ tJ'YI'S ..:Jffir'Uff'4'W'M,j'S~GJ11GJ1'W'YItl~11~'Wtll~~!ff~lJ l~w\l"und ..:Jtff~lJ 
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" U'j~Ul'Vl'U V~ ~1'~'WTIl'U 

Q.1 3J.K 3J lfJ IlfJ3J
fll'j;)~U'j~tfl'Vl'U V~f41'Vl V~'W 'lJl'W''W U 'j ~t 'Vlff L'Vl (JV1;)U'lJ~ L~ 

U'j~tfl 'Vl~ llJ 1'ff~~'~ Ul'1~fll 'j U ~~U'j ~tfl 'Vl~llJi1jfll'j 'Vl V 

I ~ I Q.1 dGJ ~ lfJ 3J I 3J ~ 3J lfJ 
U'lJ~~llJU'j~tfl'Vl1'ff~'Vl tG)f L'Wfll'j'VlV t~Ufl ~1~1(J Ul'1~~l LMlJ 

" . 
'Vll1i1tyMl'U v~1~Q~'lJ11~ 'ffV~ G)fU~~ rf~iJ1~1'1ii1'1l'1l(J 

"" t~t;r(J1G)fltyG)fl1iY~'Wt,j'llJ1YrWJ'Wlfll'j tii(J~1MlJ''Wfllf1V'ffl'W , 'W'ff,j(Ji'G)fflll'1Yi 5 ~~v~ti'lJtnfl1U''W 

d -=9 3J I Q.1 Q.1"~ Q.1 ~ I ~ .ok ~ GJ <;;tl .;" <;;tl
'Vl"l~ M'jVUlJU~fll'j~WJ'Wl~'W1i~l(J Ul'1~~WJ'Wlfll'ju~fl~l(JC]1~t'jlJ t'Wu ~.ff. 2493 ;)'Wfl'j~'Vl~u 

" ~.ff. 2504 fl'j~'Vl'j1~tfl'I:J~'j 1~YrWJ'W1Yr'W{~1(J~'WlJllJlfllJl(JMl'1l(JYr'Wit~,~ Yr'W{"ll'U11(J 32 Yr'W{ 

_~ Q.1" .:t 0 Q.1 ".:t.:t d 3J ~ QI <Ii, I e! 3J "" .1 ,
~lflnl 1 ~'W1iff'j'ffl1'j~ 2 ~'W1i'lJ.'VlJ1'1 12 t1J'W~'W ~l(J~'W1i'MlJ 'l tM{ll'W'M~1'1f41'1~tl~'U'Wfl11 

" Yr'W {~'W t:WV~lJlfl 'Vll1U~lJ1W ~1'1 ~n~~rf~ 1~ti~(J~~ Vti'lJ1'111lJ~V~ fll 'j, 'W U'j ~ t'VlffV~~ 

~lmtJ'WVlG)ftff'j1:Jjfi ;)~U~fl1~i11U''Wl'Jflfll1'1'llV~U 'j~t'Vlff1 'Vl(J t~'jl~ttJ'WVlG)ft'U~Vlfllff 
I " 

!v'W G)fV'lJ~'WtMil(J1U'W'Vl'jl(J Vlfllff1u~~ 1~G)fv'lJ~lJ t~lYi,j~ tff'W '(J'Uv~ ~1(J~~1'111lJG)f'W 1~~1(J
qJ 

t~'W~1'U l1'111lJ!V 'W ~t1'11tMlJ 1~ fflM i''lJ'VlVttJ'W t1'1~V~~~ 11 lJ' 'W ':wV~!V'W t~ 'j 1~ ,rlV~1(JfJ~1'111lJ 
3J 3J ~ lfJ 3Jd J 3J 3J 3J ~ 3J JI!!l d ~ ft I GJ -=9 
'jV'WU1'11;)~'j ~tM (Jfl"ntJru'W tV Vjf1'ff1lJh1 V~1~1(J~1~1(J;)~t;'ffflttJ'W 'ff'lJltJ ~ltJ;)~u\lfl t'Wt~V'W 

~f1'I:Jfll1'1lJ~Vti'lJ t~v'W:nQ'Wl(J'W MlVUl'1lm~v'W fl'j fl t)l1'1 lJ~Vt~V 'W ff~M 11'1 lJ l~'j 1~ 'j ~(J~t11'11 4-5 

t~v'WiittJ'W f1fJ~'W ;)~~1(J'l1'~1(Ji''lJ~'W~ ~VU'j~lJ1W'~V'W~f1ffifll(J'Wi1~t~V'W -H'W11f1lJ ~1(J~;)~ 
uriUl'1~U~fl~(J fll)U~fl~1(JG)fl1TI1'W;)~U~fl 1u~!VlJ 'l ti'lJfll'jU~fl,j'11 f)VMll'W,j'11 ''W'Wl' 'W 

d GJ3J 3J,. d' 0 ftl ~ lfJftl3J -=9~1 GJ lfJl -=9 .ldd" "" 3J .ok 
'UW~'Vl 'jV L Mfll'1l t~fl;)~'Vllfll'ju\lfl~l(J Lu~1(J1'1Vu~fl t'W L 'j M'jtH'WfJ'Vl'Vl11~~fJ;)lfl'lJ'jnw 'lJl'W C]1~ 

lfJ 3J ~ JI!!l ~ d ft I ~ 3J III d,. .:t I ~ d 3J 3J 0 

'ffllJl'jt:lfJUl'1 L ~'Vl1t:l~ tlJVt'ff'j ;);)lflfll'ju\lfl~l(J fll'1l t'W 'W lfl t~~V~~V;)lfl'W 'W flt:lV'W fll'1lU1'11~1'Wl 

~V1u~!VlJti'WJ'W~DT~~i'fl'I:J 1~1(J~1~u~fl1~ 'j~(J~nl'1l~'~''Wfll'jU\lfl~l(J;)'Wfl'j~i~'ffllJl'jt:l 
d qllfJ3J GJ3J ftl -=9 3J -=9 ftl ~ lfJ3J 3J ;l!QI 0

tfl'lJ.I..{tJ t~ t'lf'j~tJ~nl'1lu'j~lJ1W 6-7 '~V'W 'lfl1'lJl'Wl'Jfl1'1'j1t'jV'W'ffllJl'jt:lu\lfl~ltJ t~ tm1'Wltff'W 

, 'W'UV~~ltJlJl'VlVttJ'W H'W ~l fflM i''lJ~~l1lJU1'1~'~'ffV(J''W;ri~u'j~ ~11'W 
"" ".! d d Q.1 ~ lfJ lfJ3J ,~~ -=9 "" 
1\!1'1(J l'1tl1'j'jW t'ff'WV1'111lJtM'Wtfl(J1fl'lJ~1(J'UV~ L'Vl(J nf111lJ11 ~lm1J'W~'lftff'j'I:Jjfl;) 

" " " Vt'W flU'j~'ff~fi' ~~U'W1'111lJ~V~fll'j~1(J''WU'j~t'Vlff'ff~U~U~lJ1Wfll'j ~n~~l(Jrf~ 1~lJlfl~V11~U 
qJ 

t~'jl~'fl'I:J ~'jfl'j1'Vl(JU~fl~l(J''Wnfl'I:Jw~~,tJ'WVlG)fMll'WtltJ'W G)fU ~M~~:n' iVl'lfMnfl vh'l1'U~lJ1W 
I " " I I 

fll'j ~ii~~l(JYi1~11iu 'l1 'W V'W ~'W fJ~ti'lJfl~ 'jlfll'j~'W 1'1 ~'UV~ 'j lf11~1(J ':WV , ~Vi~1 (Jihl1'1l tl~tfl'I:J~ 'j fl'j ~ 

11'WlJ1U\lfl~1(Jti'W lJlfl u~,rlv '~~'jl1'1l~l(J~fll'1~~;)~l1'W1 uU\lflVl'lfMll'Wtl(J'W'lfU ~t'W U'j~flfJ'lJ เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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, 'JI ~ .ok Q.I i 'JI 'JI ''''''' "'" Q.I 'JI i ' IIJ Ift 

fltl'W'Ul~1l1 Clf~'ljfl1'Hl~ l1fl11lJ1U(l~tll'lff~tff'llJtltJl~~'l ~~~ tl11~'U11~ 'W'l ~ tJ~tJl11ltl t1J 
, 'J/ , 'J/ 

rill1i'1JfJWfll~'Utl~~ltJYi~il1l1¢lflltJ i 'WiJ'l~l'YIff,r'W iJ~1,j1¢llJlll'l jl'Wt'YhYifl1'l 1~'W itJ~'W U(l~1,j 

111 ij tJ1 i~if1,ji';1~'l l~~(lff1Jdltl~ ~ltltll'l'Ul\Plfl11lJf fl11lJ'111'W It:y~l'W'U tl~ ttlllll'ltl'lU~l'~ tJ~ 
tl£h~t~tJ1 tI t:yl11~111ff'W i ~1~tJ1'11'tl~ti1Jl~tl~ifi~'YI1~1l'l ~U(l~'YI1~~tllJ atliJ'l~tll'lfltl t1t:yl11~ 

'JI Q.I "'" , 'JI o!!:! "i d ~ "i "i d ~ o!!:!' 'JI 
lt1l1ll'ltl'llltl~tllffm~'W 'YJ 'W ~ltl~tlfllfl'Wtl(ll~l1'ltl t 'l ~~1'W l11J HltJ t\PltJ t 'l ~~1'W l11JHltJl1'ltl~tlfll 

'J/ , 

fl'Wtl(ll~tl1rilir'W ~~ i .ftff'WL;ftli 'W liJ'Utl~llJ~\Plvr'Wil1~tlVliJ'l11Jff1l1Yl'lfUri'lfl11l1\PltJ1,jfhu~il~ 
ft I d Q.I 0' Q; o!!:! ,~ 0 i 'JI ~ d ft I IIJ 'JId 0' 
u'l ~tfl 'YI'U tl~llJ(l\Pl~'W 11U(l~fJWfll~'Utl~ tJliJ'l11Jff1l1~'lf1l1 (l1'W 'W 'YI1 l1 \PltltlHltJ'YIu~ll l\PllJfflJ 'lJ'l W 

d ~ i d ~I .1 d 'JI 0 "'" dllJ 'JI ~ i 'JI " 'JI 
lJfJWfl1~111 U(l~ 'Wj1 'W~ 'YIlu'W~tll1'Wlt1l1ll 'l tl'l tl ~~ lltl~'W1m1 ~rl ~ (l1l 'YI t \Pl'W'W lJ1'U ltJ l1 tltl~tlfll 

o!!:! "i d ~ d 'JIo!!:! "'" IIJ I ~ 0.1 ,.1 o!!:! "i Q;.J IIJ 'JI 
ftfl'W tl(ll~ l1 'ltl t 'l ~l11JHltJ'YIll 'W QtJlJl~'W tutIJ'Wtl1'l'lf1'l~l1 'W 'W 1tJ'Vl'Wtl1 (l 1'W ~~()tl t tlfl1ff'l1JClftl n 

l\PltJ~(ltl\PllJl ~~~~1l1 ri1J'Wvh i .fttt111~'ltl'll1lJ\Plti1~~ i ~~~~,vflJ ~(l ~il~l1;tliJi'1JiJ~~fJWfl1~ 
"'" "'" 0'.1

~(l~(lll'Utl~ll'W (1'lJ(ltJ (l'11'l'lW, 2530: 205) 

d d d , ""'d "'" Q; 0' 'o<:li 'JI d I 'JI d ~ 
U~'YI'YIt'lftJ 'lfffUlJ'W U'W'Wl1'W1U(l~1() ~1'W'lf~'W'H tl(l11()~~ltlff1'W11 "~l'Y1tl'YIl'lJ'W 

~flllW~t\Oi'W'Utl~l'U llaff1'Wtl1i1tlll'f'1~affl'Wtl(l1~ fltl ~l~ltJ:U\Pll1rlfffl'lllJ i ~rill1i''1JL~'W ~1~'W~~ 
d"'" I 0 Q.I 'd d Q; ::II 'JI ~ o!!:! 'JI IIJ d d d ,fti 'W'lf11lu 'l~~1TU ... ff1'W1l'W Clf'WlJtlt'lJ'W ~lHltJl1'ltl~l tl1lJffllJll~fltl" (U'W'YI'lIClftJ ClfffUlJ'W U'W'W 

....d "'" Q; 0' 
l1'Wl U(l~1() 'W1'W'lf~'W'H, 2536 : 33) 

dt IIJ 'JI~.... 'JI d "i d 

l1f:11tJ'YItl\Pl t~tl~~ 1\PlH1V\Pl1JlJ1'Y1tl~1 (Ufl'YIt'Htl'l'W ltl. t1J1, 2536 : 168) 

.1 .... 0'.1 lo<:li 'JI.J'JI 
'Wtltl1l1tl'W 1'lJ(ltJ (lfl1'l'lW (2530: 95 - 96) tl(l11()~tl1'l'YItl~1~ltJ~'W1J1'W i 'W 
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31 I .J d i1 ~ a GJ 31 31 I d i1 a GJ" I 3Ia I ""'GJ ' ,
4Jfl1lJ1U ff1Ul1U~fI\l~lJUHlvtrH) t4Jf'VHJNllfN 1Jl~ff1UfI"~1JU~'Vitl'llltJ t11 UflrjtlU U~UJ t4Jf11 

31 i1 ~::'I '11J de:! .e1 ~ GJ ~ 31 31 "'" I Q.I 31 GJ 31 0 

4Jfl1lJ1Ul'JflflU"~lJUHlvtlJU tWl~ !'.ifl~fll'.ilJUHltJ tl1 L~~ffUtJl1~~~tlflU ~tl~ t4Jffl11lJ4JflUlty 

'VitlfflJfl1'.i rill1i'lJ4Jfl1TI1U~flu~ltJ'1th~u~~fI,,~c5tl~ltJ~fluu-A'111;tl ~1~ fl utJ lflu i,r fh~l~ 
flU~fI"~l~Ufll'.itt'U~~ltJ~flu '1~flU{1~fl~~ (Ufl'VH'fitllU ttl.llJ1, 2536 : 169) 

31 .l 31 Q.I ?t ""'e:! 
fll'.i tJtllJ UlJ1J 'ViU 1J 1 UlJ fI" ~ tlJU1'fi 

"'" ~ Q.I Q.I 3131 
tlTVl 'lItJU4JfU U{1~ i1Jfffl i4JftJtllJ 

o ~I GJ 3131 ?t e:! ~ 
~tl<nfllUf'l~ t4JftJtltJt1JUfftl1{1tl~ 

urlutJtlih i ~~tltJt~UffU~~ '.ilf1U{1~ i lJJ\Ufl '.iltJ~tltJt~Ufffl'.iltJl1 ;tlfffl'.itJ'Vi 1 N{1tJ~tfl~tl i ~~tltJ 
?t e:! 0 d 31 "'" tI ef
L1JUff~l tilu~u {1'IJ{1tJ {1'tl1'.i'.iW, 2530 : 96) 

tlth~ '1 '.i~~ff~tltJ"lf1'fi'.i'.itJ4Jfl~i ulh~t'V1ff'1'V1tJ"~ '1~lJl\l1f1ri1U~1~ ~ 'lItl~~4Jf~'1~Url 

'.ilf1l1;tl{;hJ\uiJ\~u l1J~tlflthJ\u UrlUl1;tl!'d'tl'1~ ilJ ~tlfl N{1 ~'1~"lf1iY~i'~t'lfU i'~'lItl~fl4'~ 

e:! 31 31 ~ Q.I 31 3Ie:! ~ d 31 
ff\llf1'.ilf1 : ~U'lI'4U t'lltJ'lIlJU4JfU tJtllJ1U tJ~111~ \l~il1fftl1{1tl~ tilu~u 
e:! ~ 0 31 31 "'" 3Ie:! 0 31 I 3Ie:!:
ff\l1f1tl1{1tlfl{11~U : ~UfI'.i~f1Ul1tltJil1ff~l ~Ulf1~fll~ilJil1tyil1ffUl~l~ lf1~fl1~ilJ 

e:! GJ 31 I1J 31 GJ 3Ie:! e:! ef 31 31 31 d GJ 3Ie:! e:! GJ 
ff\llf1 t1J : ~U~~'lI1J !'V1tJ ~U1;lfl11~ tl1fft'lltl1'l1tJ1 ~Ut~tJ ~umtJu tl1fft'lltJ1 t1J 

I 31 Q.I GJ 3Ie:! 31 e:! .,;. GJ 3Ie:! ~ _ 1 : 31 GJ 3Ie:! ~ 31 e:! ~ Q.I 

tltlU~Ufffl Ll1ffU~~ ~Ut'V1tJUfI~ Ll1fftl1{1tl~1JUU1~1{1U~~ ~U'Vi{1tl~ Ll1fftl1{1tl~ ~UtffUtJ~11'.itl1J1 

eJl'l111i ,rfftl1~tl~ t1juJ\u 

31 ~ I GJ 3Ie:!' 0 31 GJ 3Ie:! ~ Q.I IGJ 3Ie:! I e:!GJ 3Ie:! ~ 31 GJ 3Ie:! I 

fl1~lJ{11'l111 tl1fflJ1~~1 ~U~l{1 tl1fftl1~tl~ lJ~Ufl'.i Ll1fftJ1~ff~~ tl1ffU~~t{1tl~UfI 1111 tl1fflJ1~ 

tltlU t1juJ\u ('1tJ~l tfI\9J'lI11,2540: 39 - 43) (f11'Vi11'.i~fltl1J 3.4) เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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~.... I I IlJ I ~ 'JI d'JI 'JI .e::!Q tI d!.... Gj 'JI.e::! 
fHUJfltltJ fltJtltJl~tflJtJ1tl 1lJll~111fU11lJtltJ~1'Vltl'VltJtllJ~1tJffTYWlf1'lff~'j C]i'~lJfl~~ t11ffll~111~ 

d! 'JI 'JI IlJ I.e::! 'JI Gj dt .e::!d 0 Gj 'JI'JI dllJ 'JI.e::!.e::!d ........ IlJ I I d 
C]i'~111fl~'Vltl~11lJlJfl11lJ1'l.11 t ~1 'j tl~fffl~~'Vll t11 ~l'Vltl'Vll ~lJff'Vl'l.l~fltJ tlJ~~~ llJ1'Vll'Vl fl1'j

'1/ 

tl~l~''j~~llJfll'j 'Vl V~l~ltJUUUvftJ,j'ltJ'l.IV~fllflL11i1tliJ~fl~~fll'j'VltlV~~1'11 LGJftJ i tJ 

U~nWU11fltliJ1C]i'1~ ~~111~ih'VitJ UltflVfftJtilU'Vi~ ultfltlullu~~ Ul1flVulltlltJ U1LflV~V~ 
'1/ 

Ul1flV~tllJ'VlV~ ~~111~t;ftJ~i1111 Lm~itJ11tlltJ '1 ihLflV'l.IV~~~111~th111~ 1~ml1'Vil~tltJl~~~~l 
" , " 

~ltJ'Vltlljtl'l.ltl~';lUtlffUL~tJ~ Ul1flV~ VlJ'VlV~ ~~111~L;tJ~ i 1111L~tJ ~1 ~ltJ'VlvljtlVi'~i'Ufll'jl1tJ~ 
Q.e::! J 'JI Q tI.1

~lflfl'j'jlJ11i'VitJUltJ1U'jlW (TlJtltJ tl"l1'j'jW,2530: 98) 

'JI" 'JI ~ ~I d IlJ c:., IlJ ft I 'JI .... .e::! Ii .e::! 
~ltJ 'Vltl~lHltJ~1tJlJtltlJtJ ~ltJ 'VlfltJ 1'VltJ'Vl'flfllfl'Vl1 1lJ 'j~L'Vl fl'l ~fl~lJ1U~ U'jlWUtl~lJ 

~V1fftJ~tl~i tJ 11 tll tJ~tl~ ittJ U~tiTc1/~~~'tlty111tJ'11 ~lflfl111J'WtJlJLVnl:;~ ~1 ~'V1 tl~1mfl~V~~fl'j L'ti'l 

d 'JI Q.e::! t:!l 1ft I 'JI Gj 'JI .... tI 'JI" IlJ 'JI 1
lJ1U'VltJ fflJL~~'Vi'j:;tJl~L~lcIJ 'Vi'j~U'jlJ'j1GJ1tJtJ1t:1 ~~ 1J'j~Lfltl1cIJ t11tl'4'jfl'l:lfll'j'Vltl~lH1tJ n ~tJ 

iM''VlV~1tJ~fl'j~'VlUUUU'l.IV~Lfh~tl'11 (fltl~fftl111;'Vi, 2542: 14) 

'JI IlJ ~I 'JI d.K 'JI 9 d! IlJ 'JI .,:. .e::!.e::!Q ~I 'JI Gj d.e::!.... Q 
~1111lJ L1JtJ~l'Vl'VlV'l.ItJ~lfltfftJ WC]i'~ 1~lJ1~lflff~lJGJ11~ l1JtJLfftJ !tJ'VllJflWtlfl'l:lW~'ViLfI''I:I 

" " ~~~llJ flt111tltJ11 nfl1:lW~i1LfI'1:l'l.ltl~t~tJ '11lJ1i'j'jlJGJ11~hrtJ L'j1 'l1ff1lJ1'jt:1~~~lff~;jtJLVitJlJ'~ 
' .,:.' 'JI IlJ 1lJ .... ~ 'JI1lJ d.e::! .... tI .e::!dt.e::! 'JI 'JI1~ml1'Vil~tltJ1~tJ~ ~1 111lJ'l.Itl~ 1'VltJtJ ULiJtJ~l t 11lJ'VllJLtlfltlfl1:lWm 'Vil~ Utl~lJGJ1tHfftJ~lJ1GJ11tJltJUtl1 

'11lJtilLU~~'11tJ1rltl''j~ ~~ 'l1~rjlM'th~tlUitJt~tl~if'~ 'Vl11~lfl11nfl!ltJ 'Vl1~11'j~1~fI'lff~f '11lJ 
" , 

\lflti'tJ'ViUfli'~U 'jflVi11 'j~l'Vlfl'~ tJ i tJ 'jl1 2,000-3,000TItltltJfl~ff~fffl'j1GJ1flt111tltJ11~1'11lJ~lfl~tJ 

U'Vi~'11~~~ltJ~fl Utl~~~ltJtlVfl i tJ ntll~tllJ1 tYl11 i'U11'j~L 'Vlfl" 'VltJ~ti'tJ'ViU11 L~tJ itJ'11lJ~lJ1 

;~U~~fltlvtJ11'j~1~fI'lff~fU~1U~~fll'j'VlV~1'11lJ11ltl'l1iJ~LlItJ11'j~l~tJ~ t:1 flLfltJ~titJ v~ 'Vl11~ 
I' " 

fll'ji~~l '11lJ itJGJtlJGJ1'tJGJ111' 'VltJlJ1i~u~tltltJff:WtJ"l1'l.It1mt~1 
.e::! i.e::! I t:!l 'JI IlJ ~ IlJ 'JI I d'JI" ~I 'JI dGj 'JI ....

Ufl'Vll1itl'jtJ ttl U1 fltl11t:1~~1 111lJ'l.Itl~fllflL11tJtl !111 tl6ijW~'Vl~lH1m1JtJ~1'Vl tGJ1fltJ 

I 'JI 9.e::!Q ft I 0.... 'JI 'JI IlJ .... ~I 'JI d Q 'JI 'JI 'JI 9 I 
VtJ1~fl11~'l.I11~ ttJ GJ11~lJ'j~~11tJ'l.Itl~GJ111UltJ ~1 t'I1lJ fltlUl1JtJ ~l'VllGJ1~11 tJ1GJ1~lttl1'l.1fN ~ff1lJ tff 

'1/ '1/ 

.... ftl ....Q tI ~ d d .... tI.... IlJ I ~ .... tI.... I 'JI IlJ ~ 
'11 tl fli1tJ 'Vll~ lJ'j~1~fI'lff~ 'j'Vl ~'V111JtJ tl1tJtl fl'l:lW Vfl1:l 'j Lltl~ 1lJliJ tJ tl1tJtl fl'l:l W tlfl'l:l'j 'j~1.J11 ~1 1 11lJtJ tJ 

tJ Vfl~lfl~~1~tJ1'ti'v~tiu;l~fltJ itJ ff~U~1 iJ~l~tJ~l~'Vltl1~tJ~11 ru~1tJ 'jlGJ1tY1Ufl11ltlti'lJL~ltJltJ 
'1/ '1/ u q 

" tJtlfl~lflil ~GJ11f~fftJ l~tJtJ'iitJiJ flfl'. 18300 11 ~fll'j~1~raflffl1Utl~Ul1'l.1V~L~ltJ1tJitJ';lU11U~ 
Gj 'JI 'JI d J d I .e::! .... d d I t:!l dt .11lJ 'JI I

'tl~ !11'Vltl~lUtl~wuilfllffVff~'j lGJ1tJl~tJ1fltJUVfl (Bock Carl) flfltll1t:1~t'jtl~tJ n11 "'Vi'j~GJ11tJl'l.1tl~ 
'JI ~ .e::! 9 I tid. ft I .... 9 'JI IlJ 'JI .... .... 9 I 9 'JI I .... 'JI 

L~11lJV~1GJ1tJ~ 111lJV~fl 'VlffV ~ 'Vl'j ~1J'j ~'VlU ttJ UltJ 1lJ fffl11tl~ 111 ty Utl~'Vl'j~ tGJ1ntl1tl~flUfll'j'VlV~1 

IlJ 1 d I I il' 'JI IlJ 9 'JI Gj 0.... ~ 9 'JI 'JI
111lJ ~tJlJU11GJ11tJ tJLfftJ 1'11lJ 111 (Bock, 1884 : 322) tJVfl~lfl 1tJ'j1GJ1ff1tJfl11'jtl 1tJfllH~ltJltJ 

U~1iJ~~fl1'j'Vltl~1'11 JJ~flffV~Ul1~ftV fftJti1U'Vi~ tlU gtl~ ~~fftJtilU'Vi~JtJiJ~~fll'j'Vltl~l '11lJtl~ เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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. 
QJ 21 QJ I II] It:! 'J} II] 'J} 'J} .:; lId QJQJ 'J} 

llUfl'j~l'1~1Jll~UW H"~tl~ llJ:lJfl1'jl'1tlv-!1 Ll1lJU~1 'Jf111J1U'U lL(l1JUU1~11111lUl 'Vi 'j1~"1~flll~ 

111V1flU~~:tJflll~tld1lhtl~ (Ufll'1!1itl~U ttl l1Ji, 2530 : 171) 
" .' 

Utlfl1l1flihj~1.h1fl!)l1~flri1Uff,r1J""'~U 111.h~1l'1ff111 m~u~v-!~"~l1 11:IJ'j1V' l1tYYi~~ 

, Ultll;rV"~1Utltlfll~V~'~ U~~ijfl1'jfl1~lV~11 11:IJ U~~ffUfl11l1fl1 l1lJti1Jlh~1l'1ffl~tlU~lUlJ1~1 
'J} 

U1UU~1 

." " " 
lffU'v111:IJ 1¢i'1l1fl~11 l1lJYil~V~,rU ri1U:lJ1fll~V~tiUlJ1fl'Uf)lfl"~1Utltlfll~V~111Utl 

fl1flll1Utl U~~fl1flfl~1~ 'Jf11~lUl~lJ~U 1l1flfl1'jtJlJfl~U 11:JtlUff111i'1Jl~Utl1111'j~tl~~11 l1lJ ~u 
I .1 II] 'J}t:!, "'" 4I!t "'" 'J} I 'J} J d 'J}, .:; QJ ,.,9 1 'J}

l1lJtlUGUU L~~ U~Utfltl1J'l'Jfl'JfU~ "Ul1:IJtlU"tl~fl1'jfl11lJ'JfUl~flUtlV U'j~V~"~"1 U"llJtl ,,"U 

I 'J} 'J} II] 'J}t:! II] ~ QJ 0' "'" .J t:! QJ 'J} QJ ~ I 
l1lJ tlU 1l~l'1 Ufl11lJU11 ~ U~~ L~~'Vitlff:IJfl1'j 111 :lJllJUff" 1'JfU~l1U~lJ~fl1:J W~fl~lV"111U tlUllJtlUfl 

~11l~i'fl'V~:lJ911'Utl~:tJUltl~ 'Jf11~lUll~ttl111J11:JtlU~JU1~U~tlV G"j 1tJ111'911 1 l1:IJflU U~~l~l 
QJII] QJ, .:; 'J} QJII] .d 'J}II] 'J}do 'J}II]

~U~"1 Ll1lJ'Jffl V 1l1flUU'Jf111J1Ull~ttl1'j~ Ll1lJlJ1ff111'Vitlltl11ffU ll1lJ U~1flU11ffU ll1lJlJ1vJtlfl 

1~VU1111~lJvJ tlfl¢i'1V1h~1~tl'11'fflffu 1 l1lJl~lJtltlflU~~U1lJ1fl1fll~tl'11'lffu'v1 l1lJ ~~~tltiUl~U 

'j~1~1~U~lff1:J1Ul~tl~fl11lJff~tl1~U~~~Wl1tJij~111lJ1~fflJl~Un~lU1U 1.h~lJ1W 45 1U 911 
II] d ~ 0 QJ.:'I 'J}, It:! t:!, I QJ 0' I 'J} QJ 9 QJ 'J} .J 
l11lJflll~l 'j1ll'11'j~l1JUlffU V1J1~ G"j U"lJfl11:IJ111UV1tlV1~U1tlffll'j 'j Vl1tll1lJ"1 LUfffl1'Vi~flU~ C)f~ 

.,9 II] 'J} QJ 'J} d 'J} doll] 'J} .,9 'Jl 9 QJ II] QJ 0'1 4I!t d II] 
l:IJtl L11 1111 ~\OIff'j1~ 'j ~u~ 1fl'Vi'jtl:IJl'11l~U1 111"lJl'Vitlff111tl11ffU LV "1 Ll1lJ'Vi U ~'ViUl:IJtl~ l'1flU L l'1V 

e! QJ I "'" 'QJ I1'ltI 'J} .:; ~I , 'J}QJ II] dt:!t:! 4I!t .J.,9 II] 'J} 'Jl 
1~V~flU:lJ1U"1~lJU~~ff1:IJ1'j(lU'Vi'j'ViU~ l~"~tl~l'1~1Jll~ 11'j ~ L11:IJ11lJffll1~tl~C]f~llJtlff11 L~lffU 

1 11:IJ1~U'llUa1~1l~~tl~U11 11vJtlfl ~~flU1 l'1m'j1~ijfl'j 'j:IJ1nti1Ji~U1V1~'~vJ tlfl~l~tlU1 tJu~~~ 
J 'J} ,.. • 

'ViU1J1U llU1¢i'Lffu1 l1lJYiU:IJU~~l~U ffGU11U1~~ lla1~~1l~U11 tJ~tllJl1 ~tll'1tl"llJll'j'jlJ1ntiu 

lfhunGUtl~u~~~tJijfl1fl~tl1 11 (tl'j'l-!'Jf ~ff'j1~fJ'j W tl~'JjV1 U~~flW~, 2535 :270) 

tld1~1 'j~~ 1l1flttlflff1'jfl1'j1;1V~tl~fltl~1;1mff'j1:Jjlfillfl1'j tfl'l:l" 'j ff1,rfl~lUlff'j'l:l!flll 
" " 

fl1'jlfl1:J"'j flci11il~fl1'j l~V~1 l1lJGUtl~tfl'l:l"'jfl'j1l'1v1111 1ui1ll ~,jUijlfl'l:l"'j fl'j ~l~V~111lJtld 2 

"" . 
fl'tl:IJfitl tfl1:J"'jfl'j ~l~V~1 l1lJYrui~Ulljtl~U~~Yru~111 VlJflv-!fflJ l1~tlVll~ vflnU11fl~lJlfl1:J "'jfl'j 

II] 4I!t , 'J}e! II] QJ" I 4I!t dt:! I 

111lJff11lJtl U~~fl"llJlf)'l:l" 'j fl'j ~m{l~ L l1lJ'ViU ~ lJfl v-!ff:IJ"l~tJ'j ~ 1l'1 ffl1 'jtll'11'j {If)11 fl~:IJ tfl'l:l"'j f)'j 

111:IJff111fl~tl~ (l~tl~l11,.hvi'~) (~lV1;1VffUfl1tfl1:J"'jfl'j'jlJ~ 4, 2537 : 72) 

ff111 i'1J"~1"~1 l1lJ 1 U11'j~tl'1ff111{1uti~ 1¢i't~U 3 'j~,r1Jfitl "~l~f~1 l1lJ "~l~lffU1 l1lJ 

"'" QJ I1'ltI , I 'J} II] dJ QJ, t:! AI 4I!t 'J} II]
U~~"~l~ v-!~"flW C}I1 ll1lJ Uff1U'Utl~lffU L11 :lJl'1C]ftl~l{1f)U U"~l\01lJfftl~1J'j~lf)l'1fltl tffU Ll1lJff11 
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tty rtL~I1t.~M1u ~~ut.un rtt.~rt~ rtLt-rtL.tl~U,Ml ULrt& 1 rt~~Ul1rtQSbrtSbLY1Lt.[jUL.trl LllUU,l~.trlt-L~ b r lit "" p " b i=' b If''' 1 1U 1U 1 

rtQ~t1t.LSb~t-QU~U,t-QU I1plrt 11, 1 ~t.U~.tl1tLUU~rtI1Lu~UbMrtQ~lrtbLrtUU,l.~tl1t-L~rtQ~lUfbnfu~l 

~&L&lML~t-tyutA.t.ml 11' fuhM.b rt1 t.' rtrtM.' t.L~.tLULR,U.t~&U,l.1tLrtL~LtlUrtt.l1~lt-~ ~1 LU,U,rtY
" ,,:; " lit" I lit" ~ lit It> F p r .r f' "lit 0 F 


Urt' UllrtYrtut.un t.11~lU,~rlUUrtrll ULI1t-11 ~rtrtQrtM.t-Qfbt.~rtU~~U,rt~l ~bu,umrt'u'lUmrtM.'
 F' lit 1 i='p " i=' i=' 1v "" IP' ~ 1 It> It> ""F is F p "p lit 

rtM.1 t.L~t-~ rtU1 t.L,U..tLU ULllULI1t-QfbrtQlt-~ rtM.1 t.L~tLU~t.U~tl1~un I1LUutA. ~rtM. t-u, rtL~Q It> i=' 
tr. 

YLllt-LU,rtM.1 ~t.U~tl1rt,llst-fl,11 .tLuU~&L~rtL~t.LSbrt~111UQrtrth~rt,!t~tLUrtb Z U,YLllMU,t-QUt-LU,
F It> 

UL&QUUmt.SbrtLt.Y~' 11~1 rth~rtrt'u'LU,~&U .tY M,uu~u,rl' &~~tr'tL~U,LUt.1QrtM.lt-l1tllUQQrtt.~~ F? 1 " lit It> 0 p FI V lit p F F? i=' It> 

U,rlUtA.rtfbrtM.1 ~t.U~trltLULU,rtLI1LI1M~' LMMLfbrtt.l1~l Lt.~t.Q~&ULldQLMMLfb·"· . 
i=' Ip /?' lit I U 0 " lit" " i=' i=' 
I tr. tr. + 1 " " II 

Lt.rtLt.Y Zt~Z rtYLM.t-~ 11 . ,., "" 

IA, rtt.Qrtt LR,.t t Mrt M,Sb~tMrtUtllrtt.rt1t-Qrt1LM1LfblU, uYYh~mYUnrtLU,SbL.t ~t MI.1L rtrtSbLtrttrt~tM 
F If' "" b If' ~ " F I It> It> i=''''' 

~L&lt-Lrt~tM&~lrt~t-Qfb~tL~SbLt~tM~n~tUUL& t-~t-LPQftU1 L~QU,rtLt-rth~rt,!t~.tLU " p It> 0 

11,1 MSbLrlUUrtt~lt-~tLUt-.tYl~un I.1LrtrtSbLtrttrt~.tM ~L&lt-Lrt~tM&~lft~ ~Ut' t-LI1Q
"b i=' 1U "" "" 1 i=' b " P i='p lit I 

(Zll-lll : o£~tmttt.b~ Jut\~) 111t.~rt.ttUUL~~@ 
tr. I 

&Uth~mR,UUrtL~ t.t1~t..tULrtmLrttrl~1 M.1 ~UMt-Q~ ULrtrtt.rtL& rtYt-QfbtLUt-Q~rtLt.Yt-Qrt~QM.l b It> p ""I u" lit" b b" 0 " If' 

~Ut1.tLUrtI11U,rtttUL~~@rtLt-t-.t1 rt1 ~UMU,Lt1UL&111 t-L~U, (ss~u~nb!un) t-rtu rtn,lrtLt.Yrt~&rtSb~U
"" 1Pf" b""f"" lit IF f' IP i=' ;;' 

~nrtt1~u~nlA,rtl.1~LMtllrtrtnilt~un!It.rtt tUrt~&rt~~I1Lu~t.uu,t-QmrtMrtL rttl.MftU1 Lt1 UL& t-L~t-~ 1 F? 1 F ~ i='b i=' It> i=' F F? It' ''It' lit " 1 f' 

t-UUI1Lll rtrtLUU1Lt1 rtt1rtrtt-UI1LU~t.UM.rtMrt11, bl1rt~MrtM.tLUYrtYU,lSbbUI1LU~t.UrtM.b.tLUt-Q~LI.1 
It> :; I "F? I' b • It> I' b b "p i=''' " " 

rl1 M,Ut-L~U~l1rt~~rt .tLUt-Q~U,LU,lULrtrtt.rtL&rtrllrtUt.I1~lrtrt11rtrl1LU,I1~l uO!l:Jnpold SSlnll t-Qfb IUIIt It> 1 It>i='i=' "F I 0 I,;' 1'1> i=' I,;' 0 


Ib b


I1 trtbULrtrtt.rtL~rtQl~gt1~&rtt.tUUL~~QrtLt-t-t1 UL&~gt1~rtM.1L~rtkM.LP UUL~~Lu~rtbQ~U 

UU,l ~tl1t-L~t.I1~lt-QptU,!t ~LU~~111UQ Qrl LU U~M11~&~L~UULrt uu,1~.t11rtb rlLllt-Q!;l rttfrt.tt UI.1~J:L 
I • tr. 

LY rt~rtrlrtHI1Urt1 QtM. rtl.1t-QlA,rt 1 QQ~UL&~unrtY11t-&t-Qrt1rtMrtLrtrtMrtU1 Lt1~LU~rt~Ul " b b" 1 b F? b " bl It> 0 IP F? F? "F? lit " i='
• tr. tr. tr. 

rlt.}/' fh 11, brtt.prt~mQPrlLtt-LUUrtYL~Q~rtL~t-Q~t-!I1LftUL~tLU~mR,U~ rtQ rtftn!l1t-!~gt1tLU 

mLrt£f1 Lrtrt~~Qu,rt~~fuLrtL~rtLt.ij~UnQ!;t~p!?LQt-Q~~~M.tLUrt,!tt-~ U~M.M~LQL~tLUUL&t-L~ 
• tr. 

LUt.1Sb1 rtt~lMSbLQrtrl1LU, UrtU,rtQI1~Lrt~rtttUM.L~~@~UnrtQtlt.tijrt1rtttUI.1~M.~mR,UUM,rl1 " b "" i=' I,;' 0 1'1> F I F? 1'1> b It> 1'1> I,;' 

ULrtrtt.~ t-Qrt1rtM rtLrtrtM rtM.1 LMt-Qfb~mR,Uurt1 L, t-L~rtl.1t-QU,rtL~rtQttt.tYrt1 rtttUM.L~~@ 
1 F? F? "F? lit " It> b 1 """ F? 1'1> b 

tr. tr. • 

UL&~gMtLU Q!jt-~M.n Z fu~Lp~gMt-~M.nUL&Lrtrt,(bl\&r:rtbrtM.1rlbM,~lUL&~gMUMrt~1t-~ 

rtM.1 L~ L~rtLt.ij~1U~t~tf1t-Q~rtM.1L~~gM.tLUt-~t.L~Ut-Q mttt.b~ Jul\~ o-UL&UQrt 
tr. tr. 

(6Z1 : It~Z 'uuulgu ~tt) rt~ 

rtM.1 L~rtkM.LP~bUU,l~tl1t-L~rt~MuujlL!'trtM.1 t-rl~l~tUt~R,UlrtpUQ~~gM~ (t.Lfb~) t-Q~ijlt.L~ tr. I 

rtM.1 rt~l Qiju,ll1~tf1UQ t-MrtM.1 rt~lrtlJ'LrtLrt~&ULrtrtt.~t-~ rtl.1t-QU,LijQMUlmLfbt-&QUM.1U, t-Ql
lit" F? i=' 1 lit" po" f' ~ "" 1 I IP F? F 

Ot 
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v 

ihtT'U U~'J1h~GJf1GJf'U~lJ1tl'Ut~lJ lJ1U ff~Nfl1'j'VItJ1YllJlJ1~~ff\Ol~fl1'jff111YllJ1,r~Wfl~U{j~~~lJ 111 

~ 'P 'P ~ ~ 9 
YllJ~UfW tVifl'U ~ 'lJfl~'lJ1Vit1J1~'U~1~'U t'\l •.•.• " 

(1VlCJi'i. 12 ff~Yl1fllJ 2542 : 13) 
'j/ 

Vi'j ~1J'jlJj1ti1U'U111 vi 1'U'VI 'j ~ ~~ 

I 

1q'P9'P 9 I QI.di 09'P 'P1q 'P 1 <=t o""".di n tGJfW~ t'UU~J;1~fl'j1t'jtJ'U ~J;1tJ\Oll1'UU'U~'U1 t'U~1'UfJrufl1Viv-l1 tYllJ~l{j ~{jlJVi'j~'j1GJf~1'j11 !lJfl 

'P ~ <=t "" lIJ'PO ~ 'P.:ll 0 "'" 9 'Pf'1 "" 'P 
fJrufl1Vit"u1"U'UlJ1~'ji1'U tW~lJfl1'j v-IJ;1~ t\Ol 11 1'U 1'UfflJ1tfflJtJUJ;11 '\l~ '\l~~1~'U'Ufl1'j t'H llJ'Uff'Ufl1tJtJfl 

t~fl~1Y1111{jiJ~~1~lh~t'VIff~tJ111 11'\l~1J'Uinfl'j ~fl1'j'VItl~11YllJJj~'HrltJ~1 'U Vi'j~'jlGJf~11t1lJfi 

YlJ;11tl~~Yl1\Ol UJ;1~v-IJ;1~1'U111fl~jjfl'j1f:Jtl'j1 'U1fl'j ~fll'jtv-ltlU'V'l~111~1'H hhtl11-J~~1~ 1 fiT"~ 1~i'1J 
I v 

fl11lJUtllJU'V'l~YlJ;1 1tlfj~;j'U ti'1Y1J;11tl~ltlGJ11tltl'U fftT1Jff'4 'U fl111vh 1,rv-IJ;1~ 1'U ,r~11fl'j 'jlJ 1 'VItljjfJrufl1Vi 

<=t";' .% Q d 'P 9 I .% QI QI rI QI <=t"

~tl~"u'U UJ;1~:atJ'U'VI~fl~fl1'j t'U~1~11'j~~'VIfflJ1fl"u'U (GJftl'j~'U 11'U'VI'jff'j1~ff, 2535 : 31) 


I ""'<=t9 .di ""'<=t 0 9 'P "" .di 'P Q I 

~t1J~~llJfl'j 'jlJ1'.D t 'Ufl1'j'VIfl YI 'jtJ1'.Dfl1'j'VI1 t'H ~fl\OlJ;11~J;11tl1J'Uv-I'Uv-I1flfl1'\l '\l~U'1N~llJ 

I 

11 

QI dd'PQI QI <=tQ.di <=t_1 <=t ..J I <=t 'P 'P "" d<=t I QI d.di <=t 
lJ\Ol 'HlJ'VI t 11 flfl 'U ~flfl tJ'VI1lJ ltJt~tl ~~Vi1J11lJfl1'j 'VI flv.l1~1tl1'VIfl'U fl'VIt 'j tlfl11 lJ\Ol 'H ~J YI 'j tJ ikat lJfl1 'j 

OQl9 ""'1<=t<=t "'" rI"", <=t <=t::'l 'P 'PQI d "'" <=tQI 'P
'VI1fl'U t'U11'j~t'VIfftJ'U ~'Ul~{j YJJ;111U'Uff tJ'Ut~tl UJ;1~'\l'U lU'U~'U v-I1lJ~YllJ'lJtJ~tJ'Ut~tlfltGJf'Uv-Il111 

<=t 0 

GJfl1flff1'U 'U 1tfl1 

"" _I "9 0 'P QI dllJ 'P I I 'P 'P 
'.D'j'jlJGJf1~lJ 11J'j~{jfl~ L'U'n1'j'VI1J;11~J;11tl'lJ'U v-I1lJ~'H lJ !~tJtl1~~~~llJ~GJf'U J;11tl~'Uff'U J;11tl\OlflflUfl1

q 

ff1tl\OlflflYlW'1 J;11tlUlJ~lJlJ t~'U~'U u q 

Jj~Ylrl fifl fl1'jJj\Ol~ff'U 1tl1~flff~1~J;11\OlJ;11mifl'U~tJlJffUJ;1~'VItJ nJ;11~tJlJff1'U~\1flJj~1 YJ 

lIJ I"'" <=t.:ll 0 9 'P "'" 'P 'P <=t Q 'P QI 'P QI ~ I lIJ 'P.:t 
11~ !lJ~\Olffl1~'VIl LYlm\Ol"1~J;11{j f11~tJ~fll'j'HJ;1 1{jfffl~fl~lJ~UJ;1~tltJlJ'VI1JYlJ;11{jfl'j~ '\l'Ufl11'\l~ t~ff 
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'JI I GJ'JI~ I GJ Q,I 'JI..::! d d 'JI;:!,I dQ,l 0 'JI 'JI 'JI Q,I 

Ubl1U~ \1~ t'rHUtJ bl1~ bl1mGJftJ t~ 'H bl,Hl1flClV1H,lff'j\1fl \1~UfltGJfVfl'VllJ~ VVfl tJ 11f1'tJ ~lClfl'jVtt!lflU 

'HblV~t~V'VlVt1JtJ~tJ~wivLU 

V'j'4GJf Vff'j1,:jQ'j at V~1W1 Ubl~flW~fl~11i1,:jfl1'j8VJJL'HlJt!V,:j~f1'ltJL1'fl11lJ';h 

" " 1V1'iAlffLU~,:jLvJ1 l1't~V~ 
'JI.,g 'LId! GJ 'JI 'JI eA 'JI d 'JI.,g 0 II) II)~I'JI <d I 


~V'HlJ1~ '1 Ut=l1\1,:jW1 !lJH,:jU~~ t'HU'H,:j tJJVClVlJtt!!f1''j\1Ubl1\l,:jtJ1 t'HlJ !lJClVlJff~l,:j <>'l ~llJfl11lJ 


~V,:jfl1'j (V'j'4GJf VfI''j1,:jQ'j W tl~1W1 Ut=l~flW~, 2535 : 284) 

eA I 'JI d 'JI 'JI.:!t, ':::1 """ d..::! I Q,I d'JI 'JI I 'dll) ,Q,I Q,I 

tGJfV fltJ 11 H1lJ ~l1lJ ~1 CIt f1'tJCltJtJ 1\l ~LlJtJ t'VlfltJ fl'VIlJ lJ1fl V tJlJ ~ 'H lJ~lmfftJ'Yi,:j U~fl !lJ 

th1fl!)l1-afl!ltJ VtJ VtJ 1ttJi~ fl1'j 'VlV~lL l1lJir ~11 ri ¢l'1m~tJ~,:j \l~~1Clfl 'hfl1'j 'VI vir~ 11 ri¢l'l Cl 1~tJVtJ 
, " , , 

tld1,:j L'j~~h 'VIfl iif1ir~ 'H ii¢l'lm~tJvi,:jfhrw\OJ~tJtijtl 1~~L:Jii 'H tifl~ltJUtJi~ ff111i'Uir~l1ii¢l'lm~'UVtJ 
q "" 

~Um ~1~1 tJ f1 tJ L 'VIU 1,:jflqlJ1tJU'j~1 'VIfft=l11 !m~u'j ~1'Vl ffL 'VlClUbl~:Ufl \l~t1JtJfl1'j'Vl v~ iit=l1\OJ bl1Cl L11 

dl Q,I' Q,I ..::! .:!t ~ I Q,I Q,I d'JI 'JI 
U\OJ,:j9f,:jtl1f1'ClV~'Vl1,:j~ ~1tJ V Vflm Cl,:j tl1tJ tlt! V,:jlJ 'j ~t 'Vl fft=l11Ubl ~tfl1~"llJ 1~ 'j1~ ~1'U ~ fllJ~ 'H lJ~lmf1'tJ 

, Sf. , 

~,:jt'HlJ1~nU fl1'j'Vl V~lCl'HjVt~tJ1Cl\11fl~GJf~tJ <>'l ~,:j ir'U ffYi8tllJirfl!~tJ ff fj'j 'jlJGJf1 ~ ih1CllJlJ1f1 

d.:!t<d <d d Q,ld~1 <J'Q,I <d..::! <d 
'VI"l~fltlfffl'j llJUbl~f1'U~,:jtlJ,:jQ (Morinda citrifolia) ('Vl 'j ,:jfl'fl\OJ lJ'j1,:jfl1WJtJ1fJt=l Ut=l~U~'Vl'j t9fCl GJff1' 

UlJtJ UtJl1~tJ1, 2536 : 22) 

"'" l.,g 'JI Q,I dll)'JI I 'JI 
V'j'4GJf Vff'j1,:jQ'j W V~fjCl1 Ut=l~flW~flt=l11tHfl1'j'VlVH1lJfl'HlJ !1fl11lJ11 fl1'j'VltlH1 

ir\OJ'Hrif1'VtJ \9iv ntJlJ1fl1Cl 1tJ f1 'jVUf1 i'1 Lllii~1'j1t~Clfl11\l~ ~1L1'1tJf1'lJv,:j,rtJw,:j ~tJ ~vtJ fl1'j'VIV~1 
ir~'Hrl'Hti,:j\llfl~f1'11Ll1lJt1JtJ i tH~ClU~VClttft1~flVfl1'j'l11L'H lJ iUvJVfl lnfl1'jvJvfl il1lJ'UV~ 

'JI ~ "'" ~ 'JI 'JI 'JI 'JI 'JI 'JI II) 'JI~ d ~ 
6J)'lTU1tJUUU~,:jl\OJlJtJtJ1GJftl1,:j1flbl1Cl 1Uflbl1Cl fl1tJflt=l1Cl ,:j1~~1t=l !lJ'Ut'Ht=lfl 1Ul~fl1 'VI,:j'HlJ~ 
~ 'JI I I dl di 'JI 0 'JI 'JI 'JI 'JI 'JI , :,
tJ1GJfVCl1,:j 1\OJVCl1~l1tJ,:jfl ~tJ llJ1r.htJ111u1,:j~lflU~~1'HU'H,:jUt=l1W11fftJ il1lJt=l,:j L1JuGJf1tJtJ1\OJ1,:j ~v 

'JI i <d I..::! 'JI d ''JI 'JI i'JI .,g 'JI i J 'JI i ''JI :
tfftJ l1lJ1UClflGJtlJ\9IUt=l1flW11f1''HlJV~lJ ~ nt=l1~Vf1'lJfl1'j\l~W11f1'tJ l1lJt!tJ \11fll1lJ V UU GJf t=l1,:j'U 1 

d GJ 'JI 'JI II) J : 'JI 0 .J GJ 'JI 'JI II) i ' d II)~ IQ,I ' 
WtJ tl1f1'~V1fl f1',:jlf1'tJ !'HlJ'UtJ\11fl'U1 Ut=l1tJ1lJ1H,:jUfl\OJ t'HUl1,:j 'H1fl !l1lJCl,:j lJf1'~tl1~ flttl1 !lJUGJf 

JWh,:j~llJlnL~lJ~flflf,:jl1d,:j trlVvJtlf) L 'HlJUft1 ~'I111~tJL 'HlJlJ1"rtJ 1 tY'Htifl11ri 'WtJ L11lJ i U!~VCl 
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d 'J} <!!::! d OJ I 0 'J} III 'J} OJ d d III 'J} I 1II~ld III 'J}

flU fWlftlfl 'VIlJ \Oltl~tl tl fl 'U 1~ffU 1YilJ lJ1fl';i tlL\llflUYi fI tl\91nfl 1'V1tlflLtl1Yi fltl\91 'VI fl';i tl &1 'V:i~ tufl 1)~ 1\91 

fllt:J1u1'U~1 (tl';i'4'lf ~fl';il~Q';i ill tl~1W1 Ufl~tHU~, 2535 : 282) 

, , 
"'" d'J} GJ 'J}OJ "" d OJ 'J} I III 'J}'J} I <!!::! .,g "" GJ 'J}III

L'VIfI'Uflfl1';i'VItl'VI~tl~ t'lf'VIfl1:J~Ufl~tYlflUflfl1';iYltlYl9f1J9ftlU fl111)~ t\9l~lU~fI~~U 1)~umJ t'lf 1YilJ 

,J d d I GJ .:',' GJ I .:', 'J} l'1 dOJ 0 d 

9f~lJfJillfll'VHLfI~ lJfJillfl1 t U fl1';iYltltuUff1'U t Yity Yi1fl1)~Yltltu'U ~1V-l1t:JfllJfl 1)~Yl1f11\Olfllt:JUfl~ff 

, 'd OJ d "" tI.1 
HUU~lt:J ~ LGJfUff\l11fl1Jfffl';i1lJ (1'lJflt:J fI"l1';i';iill, 2530 : 143) 

fl1';iYltlN1 1Yi lJlJ'\9IYirit1~I'Ufi1)fl';i';i lJYii1~~lf1';i ~fll';i ff ~tff~lJflflU1~~lj ff1UtsU'llJ1GJf1t:J 

ff ~tff~lJt1~tlfl ';i';ilJfl1';i'VItl N1 1 Yi lJ\ltl~fllf1flff1'U1~Lrl'U tl1~~tff~lJ~vl1';i1t:J1 ~~ 1)'U flfl1mrlu tll~~ 
'JI 

Lff~lJt111';iHfI~Ul~u"'~flfl1mrlUtll~~fflfity ('w~ fliYlflflfl, 2541 : 134) Utlfl1)lflU ffl'Wfl';i1'lf 

GJ tI d l.,g ~ .1111 'J} I ~ ~ tI d 
tfl\ll'Ufl1';i t U~';i~ tl~f1fflJL\Ol1)cIj flfl11tl~ t';itl~'U &111 II tlJtlYl~fftl~~';i~tl~f1t ff\Ol1) ~';i~';i l'lf~lrWU 

q 

d d d ""> 'J} dd , 'J} III OJ d OJ d 
Wt:JlJ';i11:JfJ';i fl1f1tlff1U 'VI';i ~YI tl\91~';i~t 'U ~';iLYiUYity~'lfl1U1U 'VIlJ tl1~ '4 ~ ~1 tYi lJlJ\9IYi lJ lJ1';iUtff\9l1)cIj 

, 'JI 'JI 'JI 

ljfll\91f11t:J~1~ ~ n'U ~~llJ~l Nl1YilJir\9lYiljihrl'UflfltJ~~UU'lU\ltl~fl'Uflff1'U r~flYltlnUlJ1~~U~ 
'JI • 

~~L~lJ U~~~1)~~ew ~ LiYtllJfl11lJUt:JlJfI~ L~';il~Vilt:JlflUfI~Lffm1f11:kl1fl!l (ffl'Wfl';i1GJfLfI\l1'4fl1';i 

G] tI d ~ I <!!::! .:'1 ~ OJ -X'J) OJ 

t'U~';i~tl~f1fflJt\Ol1)cIj, 2524 : 9) 1~tlYl ';i ~G)f1mYifl tl';i1£j fJ ';i Ufl~tU'Ufl1';il"l'U~11~tlfl';i';ilJ~'U U1U tlU 

~ III d 'J} ""d <L I 'J} G] 'J} 
tlJUlJ';i\91fl\ltl~ tYlt:J fflJt\911)~';i~Ul~t1)lc1j ~';i~U';ilJ';i1'lfUU1t1 YI';i~~';i~fl~ill1 tU';i\9ltnfllc1j t11';il'lf 

GJ tI III~I"'" OJ -X 'J} III OJ d 'J} GJ OJ d <!!::! 
LfI\11'4fll';i t U~';i~tl~fltltlfl tu~\Ol~ tl';iUC)ftl~l t11lJ lJ\9111lJ 1) 1flGJf111J1U t 'Ufllf1 ~~1'U tltlflLllt:J~tYiU tl 

'J} III .;; OJ coG] 'J} 'J} ~ 'J} ~ 'J} 

Ufl~'VI';i ~~';i11)fJrufl1~Vil t11lJ YI~t:J~~';i~';i1'lf'VI1'Ufl1U'U~U1 t 11GJf11U1U \I fJ1t:Jl"IlJYI tl Vi1 L~tl~l1)~ 

III 'J}d 'J} 'J} 'J} "" I OJ ;f I ~ doc 

t\OllJ11U 1fl11~ ~llJlJ1~ ';ii1UUfI ~111 'VItl~\9I~tlflUt:Jl1\1'U ff1UfJrufl1~'U'U fl~';i~';i1'lfYl1U fllUU~ 'U1 

GJ 'J} GJ 'J} I ~ 'J}I', III 'J} d d GJ 'J} OJ OJ A 'J} d GJ 'J}d OJ GJ 'J}d d 

tYiYltl t11UU'UL~tlVil1)~ t\9ltUt:J'Ut';it:J1J HfI~ tYi';i~lJ\Ol';i~1~!';itl~fll';it:JtllJff \ltl t11fftfflJtlflUUfl~ t'lfffYl 

d 0 OJ 'J} III dGJ 'J} <L' GJ 'J}GJ 'J}III OJ tI-X <:!! .;; 'J} <:!! 'jJ I 

lJfJrufll~ ff111';i'Utff'U 111lJYI t'lfYltl YI';i~ tu';i\91 tYi t'lf t11lJ~U~~UtlJtl~YltlYl~tffUt:JUHfI~!ffU'V:i~ 

'J} III OJ til <!!::! .;; d OJ <:!! d "">1~Wlj~';i~';i1GJf~1~ -;)1 !ffU t11lJ~'U~~'W!lJ tl~'U 'UlJflfl£jru~ 111 fltlU!~l tiJ'WU';i~ fl1t:J~!f1£j YI';i ~1tJ';i\91 

1~1~ IflYilJUtlt:JII ~~trl'W 111lJ~f(111)lflf~111lJiu1u !rlu 111lJ~rft''l.!t~flfl~!flt:J\9It~t:Ju1,jLrlu 

'JI 'JI I 

11f11flYifl1t:JlJ1fl~U • i~i1~YI';i ~thNl1 YilJir \Ol11mJijtl\ltl~Uflt~t:JUUfl~ fflJ1~flfffltJ1~~lJ1~\Olll fI tl~ 
tI OJ ~ I' III GJ 'J} d I 'J} OJ d .:.. "" ""> 

~';i~tl~fl tlU!lJ'l.H!UUtlt:J1~Hfl'lf11 tYlt:J t11!YiUfJill f11f111lJ~llJ\ltl~ ~llJ\9I11lJ fl';i~YI~tfl\91fl11lJUt:JlJ 

GJ GJ 'J}'J} III I I d ftl OJ""> tI 
t'Ufl1';i tG)f~l tYlt:Jtlt:J1~U~';i11f11t:J (fltl~1';i';irufl\9lUfl~u';i~1~f11ff~';i, 2537: 74 -75) 
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Ufl1'lflfll';i'\1" lEJ'VlllH~~11~11'\1lJl1~'\1rl,f'W'W ~fl'Ol fl 'O~ljLd'~~1 ~~~~llJU~1 "1\Pl" 1EJ 

ffff'W "~~~11'\1lJlT\Pl'\1rlfii1~11ijtrfl'hl W~m~l~ "1~"lEJ1'Wfll ';i'Vl~~1 i '\1lJl1~'\1rl rilEJ'VI ~\Pln'W 

1\PlEJfll';ii~ff~'W ff'lJ~~n'W lJl 'Olfl'4 fl fl" 1'Wfl';i~'lJflf1 (l1\Pl(llEJ~,j';ilfl {l'lJ'W ~1 i '\1lJl1~'\1rliji~(llEJ 
1IJ9I nlQ.1 rI Q.1 91:'1 dllJ9I ~ Q.1 d-lIJ9I "'" 

~~fl ~lJU(l~tlJff\?l1 ~'W(l1'WLlJ'W(l1~(llEJ'Vl t\Pl'Olflff~';i~'lJ ~ \?l1U(l~~'lH'\1'W L~'Olfl1i';i';ilJ'lfl\?lU"~ 

~1\?l,j ';i~~1'1'W v-I'W 1fln'Ufl11lJ ffllJl';it1t~lhff",j~tm~ ~'W\?l'W lfll';i" ~~GJfl~'VItl (fllJ~ ';i 'lf1'W,j~'lfl, 

"lEJin~ "lEJ'\1lJlfl~'U "lEJ"11'\1(lllJ~~ (llmfl~tHt11 (l1t11fllJt'O~ (llEJ\?l'Wff'Wt'lf~"lm~t1 "lEJ~~fl 


I v 

2533 : 16) "1~"lEJ~1~ ~ "~~~li'\1lJl1~'\1ijfiLGJf'W (llEJ~tlfli~ (llEJinfJ "lEJvJtl~Ul "lEJ~~M~ 
91 d 91 "'" ;f 

r I V V 1 

';i1'U';i1lJ ~1 i'\1lJl1~'\1ijViij(llEJ~~ ~llJ i ~ ~~'Vl';i ~ lM'~~~~t~'W~~1inW~~li'\1lJl1~'\1ij"tl~lJ"un 

f!r'WcJff(llh~~1'W~';i~~J~tlfit1:lfl)O}~\?l w ~';i~';il'lf1~)O}~\?l (U~ fl~1flfl'(l, 2541 : 145 - 146) 

91 <!t 91.c:! 91 ~ 91 <!t ..til 
v 

~ <!t ltJ <!t 
v-Il'Ofl'\1';itlv-ll\?l'W'Ofl v-Il'Ofl tlJ'Wv-ITYItlH'WUfl'U ~ tll'O'Vl~\I'W'Olfl~lEJ'\1';i~ t'\1lJ '\1';itl 

Q.1 ~ ~ IIJ dllJ 91 91 "",;f.c:! Q.1 Q.1 .c:! ~ ~lt 
v-IfflJ Hffl'Wfl'W'Vl~ ~lEJU(l~ t'\1lJ fl t~ v-Il'lf'W~'WlJ"fl1:lW~"t1~fll';i'Vl tlU,,~t1flv-lfflJv-I{1'TWfl'W tlfl'Vl~LlJ'W 

d.c:!Q.1 91 <!t QI ..til.c:! l.:k 0 , d:'1 1IJ9I 
';i1~t';i1 lJ"fl'hlW~f1"lt1t'\1lJtl'Wfl'Ufll';i'ilfl"tl~~ 'O~nEJfl11 'Ofl C)5~tll'OlJl'Olflfl111 'ilfl flLlJ'W!~ 

(fllJ(ll fltl~ff". 2536 : 11) 
q 

'Vl'j~ffnt ,j'n~rl1~'Wlfl(l. U~'VI~LC)fEJ C)f{1'UJJ'W (2531: 25) i~tlii'U1EJ11 'Ofl t~'W 
II 

t'VlflUflfll';ir111M'Ln~" 1~"lEJ'U'W ~'W~1~1EJ11ifll';iL~lJ~lEJ~ ~~tfl'1:IL~1 i ,jt~'W GJf1~ ~ ill~~\9ltln'W 
91 91 ~91 0 '1 GJ 9!IIJ 91 <!t '<!t ~ <!t <!t 91 91 <!t,J 91 

\?l(ltl~'I1'Wln11~"tl~Hl fl';i~'Vll !~EJ t'lf LlJ '\1';itl"'WLlJ'W'\1';itl'W1lJtlEJfl '\1';itl'Oflt(;1''W~lEJEJ'W'''WU''1 

{1'tl~1ff~lEJ~~~tfl''hlt~l i,j 
1IJ9I""" ~ 0"'" d ,J 91~~lJ {1'lJ~';i (2537: 140) !~tlti'U1EJ11 'Ofl tlJ'WfllfllEJl l'tJ'Wfll'hll~'W'Ul'W"~~'lfl1 

v 

~l'W'Wl '\1lJ1EJi1~ fll';i~1~ f11fl ttll~'WlJl tGJf'W 'Ofl,j"l~ltltlfl'Olfl i'\1 'Ofltltltlfl'Olfl';i
<U <U 

QI rI QI rI QI "'" lIJ9I , ",g

1';i';iWl 1~CVI~fl" U(l~EJ';il';i\?l'W ~'WtiEJ';il (2537: 21) : 1~'W~ 'OCVI~1fll\?l (2537 : 77) !~fl"11t1~ 
q q q qq <u 

91' "",.c:! :'1 .':1 91l1Jnl 91 Q.1 '1 d GJ9Id.':1 dGJ9I 
v-Il'Ofl11 fl';i';ilJ1tifll';i'Vltl'OfltlJ'Wfll';i'VItlU"~lJflv-ll ~lJ~';itllJ~ fl'W L~EJU'Vl'W'Vl'O~ t'lftttlJJ1Jflfl t'lf"'W 

tJ,j 'W '11 ~tli~u'\1(llJfi~EJ ~ l'il"1~ (llEJfftl\Pl{1'tr'lJ~1EJ i '\1lJ'\1~tl~lEJiY\9l1~ ~ 
I I 

fll11 ~'W!fifl \?lllJ~'O'Wl'4fl';ilJ'il,r'U';il'lf'l1WcV1\?lEJ{1't1l'W (2525: 353) '\1lJ1EJtl~ t~~cti'WVi 

'Vltl'Oflfl(llEJ 1~EJl i'tt1'W tJ,j'W fliflU(l~1~~lEJ '\1~tl i'\1lJff~~(llEJU~TUllJlt~'U~~n'U~'W t~ EJfl~l~ij 
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I IiJ d.:! 6..:! :; 'JI G] 'JI .:! I 6. 'JI ;f
tltll-:J t "Jfl\PIfll"J'Vltl"b'U(91'l-HlflU U(91tl-:J tGJ)'fl11:JJtl\PI'VlU U{1~fl11:JJt1"J~W(91 tltll-:JtI~fl1CJtl1 ~U 

.:! I d..!i ~ dG] 'JI ..!i..!i 'JI ~I IiJ IIiJ 'JI I G] 'JI 
fll"J'Vltl(91Ul1fl fl1111~'VltHff"Jl1NUl1U~fl tGJ)'t1{1111 {11CJt\PItlU l1"Jtl'tll:JJu (tlJ t\PI11:JJlt1fl11:JJ11 &GJ)'t1{11 

~ , 
(91{1tl\PIt1-:Jlu U\9li~t1{11';h~Vitl1~tl111fl~lUt1"J~~1) ("lflUflU1"l'Vln~flf1ru'. 2534: 97) Ufl1GJ)'lfll"J 

'JI 'JI ,~ <V G] 'JI 'JI ~ ..!i 'JI 
fllU Nl11 {11 tI'VllU 11~ 11 \PI t11 fll"J'Vl tlNll1fltlJU "l\PI tltl \PI 11 "Jtlfl~ 'tItl~ fll"J 'Vl tl~l 

"'" 6. .:! <V l.f]'JI' d "'" ~I .l 'JI d .:! ~I.:! <V 'JItGJ)'~ "b'U\9lU 11 fl U'U ~\PI11tllU ft'{1u~'nUlJ1U 'Vl{1~ttltl\PIU"J~W (91U{1~"b'lJ"b'tlU ijfl11:JJff1t1-:J llJ . 
~ "'" ..!i 'JI..!i 

~ 

..!i ~ I ..!i 
,~ 

<V ""'.:! ...~ 'JI <V ~I..!i .:! 
t'UU'n!fff1 !l1'Utl~l'nUt:JJtl~u"J~!fl'VltlU ~ 'Vl-:Jfl{11li fl"J:JJ1li \9ltl~tllft'tlfl11:JJlJv.J:JJtl fl11:JJtGJ)'tl1GJ)'lty 

~ I <I ..."'" I 'JI ""'''''' ..!i 'JI ..!i 
~ 

d! 'JI <V 

u"J~fflJfll"JW fl11:JJ ~(91ffl11~1"JtI~tltll~"l~ \PI1t1fl11:JJ111(91"J'U "J"J11-:J t11U tl~l'Vltl'n'U t:JJtl~ fl1t1flU 

flWf;,iUU~f1{1t1~ {11\P1{11t1 U{1~ihYU~Ul~U(911 ~Uil1 (91{ltl\PIl1Ut1"J~1~fl11:JJt~U:JJ1't1tl~fl~:JJGJ)'U 

, . 
~... OJ 2J \JI 

rl11'JJ!'lH'UflUlfl'U'tIUJNl !'flU 

i'Utff:JJl 
~ 

2. {11t1111flrl'(91fl~Ufi {11t1Ufl~~ {11t1~tfftl {11t1l1tlUvJtl'U (v'r-:J'ntlU) ~lt1ff~ 1(91 ~1t1~1-:J 
~ 

~1t1~1 ~lt1U:JJ~tJtl~ {llCJtfftl ~1t1 ~!l1~tl:JJ {11CJt~tl1t1~1 u~~~lvilflin cu 

<V , d 'JI !II <v, 
~lVfltlfll1'U {11V11Ul:JJU'Vl~ ~ ltlfltlfllJ1UWU ~lV(91UffU ~lt1fltlflff"JtlV ~lVfltlfl~flU1'U 

, 'JI "'" d... G] 'JI IiJ 'JI' ... !II "'" I <V <I ...
ff1U~1't1fl{11t1'Vl'UV:JJ tGJ)''Yltl tflUfl ~lV'tIflUfllJl ~ltl6ijflU:JJ{l~tJtl~Vflf1 ~ltl'tl\PIflllJ'tItlt1~ 

Ul1 ~lV~\PIflllJ~U11:JJlflt~-:J ~lV~\PIUlfl ut1~~ ~lV~fl\PItlfl~fl ~lV~fl'tltltfl~tl ~lV~\PI11tlt1"Jlffl'Vl 
"'" G]' ~I 'JI 

~lV'tI\PIflllJ &1UlHuU(91U
OJ 

111flfll"J ilrrl':JJfllfJWtrlv1niJ ~lV 'nlJilGJ)'l1'U'lU iJfll"Jt1"J~~f11~lVUlJiJ ;~t~:JJ tl~tlll1 
~I IiJ 'JI<v , G] ~ I "'" <I , Id I d.:! !II 0A A 

hJUt'n"Jl~ tfl"JlJfll"Jfllt1'Vltlfl &'U fll"JlJ"J~\PIf1i ~ltl ff1Ufll"JtlJ~tI'UUlJ{1~~1t111lJl1~:JJiJl-:J fll"J'Ul{11t1 

tnl:JJ1~ff:JJ~1t1L111i tGJfU ~lV\PItlmtfh~ff:JJ{11tl1fl:JJt~\PI t~U~'U 

fl11:JJt ~tl\9l1-:J ~ GJ)'11TIlU i1tlt~U 'tItl~fffltff'Vlt1flCJt~'n 1~ {l1t1~Ul:JJlt~U{11tlU~111~~tl ~ 

~fi~t1UiUfll"Jtiitlfl{11CJt~U tldl~:JJlfl ntl~tl~lil(911:JJ ~flt1"J~ff-:Jrl'tltl~nl1fl"J"J:JJ tGJfU {llV~'l-h i t1 

fl11t1'n"J~ fl1"J11~t~U{11VUlJlJ ifl LYl 11 ~iJflU ijU1U 11111ffUlfl1"J11~L~~lVU iJiJ L\PI 
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OJ "'" !II II)
fJ tin, f1 1:l ru ~ 'VHf1'1:l6ij U,un ~ 'Viti 

tUf1r:lf11:l ru6ijU~ GJf1~1 'Vw l1~\lf1thtJ'YIu~! M'11':i1f11JL~'iJ ,n~r"ltJ~l~ ~ lGJf'iJ tntJ 1'Y1 (J 

II) !II ~ I "'" I OJ tI OJ OJ tI~ I o !II ..,;. ~!II .a !II "l ~I .a "'"h 

~H)f1 UJ~lJ'YI':i~t':i6ij1flru\9l ~1Jt1'\9l1 t1't:y't'lf11:lrulJ':i~u1'Y1U~tl'iJ t'U'iJ\9l'iJ tHlJ'iJI!--I'iJl!--l1 ~~tJF'llJUU't'l~fJlJ 

~ !II OJ' t::! I I !II !II GJ 1!IIt::5l I t::! 
1Jtutul6ijtl~GJf111J1'iJ 't'I1~'t'I1tJ~Nf1't'111't'1~mtJ~tlU'iJ t1'1tJ~llJ tltl'iJGJftl(J 1!--It1'1lJ tt1'':it1'f1t1'lJ1tJ t1'~l~llJ lJ 

U\9l't'l~GJf'W~'YI ~GJf'YIUI!--l1~~\9ltl !lJ'iJ 

u u ~ ~ 

~t1'lhr i1u itJ"hfltuflf1~Ul1~~~vh!M'~11 'YI(J 1~1lJfl11lJ ii (JlJfitlu flru t1'lJ'l1~Vilf1'1:l 111 'W1~6ijU~tff'iJ!(J
q 

I "'" 
I 

t::!GJ!II !II OJ I II) A I a! 
~ 

~11 l1lJ ¥11111f11ff'iJ !(J'fj':i ':i lJGJf1~~1~111f1tY\9l1~1'W1f111 'iJtl'iJ 1 l1lJ 1~tJfl1mff'W !tJtl tlf1lJ1 

'YI1~1J1f1]jfl11lJtJ11~tlt11tl~ !'rlUll1lJ1'Y1tlt1:l'iJH'W~l'vh!M'~u'WtllJ tij'W~'iJ !,l1UtJ1 ~~l1V'iJ~1~ ~~ 
q q ~ 

~ ~ . 
fl11lJGJf'WlJ1f1tn'iJ 111 ~~U'iJ fl1':it~1J1f11:l1 1~! 'iJriul1'~ 

~l~ltJ ¥11111fltff'W !(J'fj':i':ilJGJf1~~ 1~111f1~Uf16ijtl~~'iJ~ltJ 

!II 1I)!IIt::! !II 1>1 d, I !II "'" "'>t::! 1 II) : .a GJ !II !II !II t::! 0 

':iU'iJ !~~ 1!--I1 F'l1tJ'YI1!--l1'Wfl1 ':i\9lf1U\9l~~1m'YIfl'iJfl1'fjf11':i 1!--I1'iJ !U'iJ111':itl !11 fl11lJ':i U'iJ U't'l~!GJft1'l':i 1fllJ'YI1 

!l1'~'HllJ~t1' ':i1lJ!,~tJlJ t~'iJ~'W fl~'YI'iJ\9itlf11':ilatJ~a 'YI'iJV1J U~~l1ti1~~1'iJf11':i\9lf1U\9i~ri ~1!--I't'I! M'f11':i 

!II 1>1 ~ ,Jt !II t::!.a 0 GJ !II.d,d!ll 
1!--I1H1tJl1~tt1'UlJflflUl1'W~ltJ tlJU\l flfl11lJ':itl'iJ~~ 111f11\9l1':i~ l1':itlHt1' ~u~~ 'YI1! 11t1''VWtllJ111~'t'I~ fl1':i 

t~1J1f11:l1! 'iJ~!LM'~ 1~fl1':i!l1']jfl11lJ4'iJ ~~U1uYi1!M'tn~~4U':i11J'iJ H'iJ~l 
~ • ~ I 

~l~ii'W (Linen) 1!--I~\9lfiru~GJfii~u~ij'W~l'ViYl1111f1ih~'iJ uvJ't'If1cti (Flax) ~~u'W~~]jGJftlt~tJf1 
, OJ II) hi IGJ " I !II GJ OJ t::! 'GJ A.I tI !II !II a! , !II n.1 tI , !II !II 

U\9lf1\9l1~f1'W !1JU~ ~'iJ~lJ6ijU~!t1''iJ WlJf1!'':i(Jfl11 !(JU~'t'If1C}f!,t1''iJ~lm':itJf111 ~ltJU~'t'IflC}f t1'1'iJl!--l1\9ltl~ 
~ ~. 

a! ''''''''''' t::5l !II OJ "'" !II "",.d, 0 GJ!II GJ' .a a! .a
t':i tJf111't'1'iJ 'iJ 11 ~ 11~ tl f1\9lU ~ flru 't'I f11:lru~'W!'f1''.I:l6ij tl ~ 1!--I1GJf'iJ ~ 'iJ'Yl1 !11 t1'1lJ !t1't1'lJ1 m'WU~111fllJfl11lJ GJf'iJ t1' ~ 

~ q ~ 

1J':i~lJ1WfutJ't'I~ 11-12 tl1UtJ1 ':i~lJltJfll1lJftl'iJ 1~~ ~UlJa~~~ltJ H~iHru~lti~fiUVlJ~ltJ fl11lJ 

~1111lJ!'VitJlJ ff1'iJ!l1tYYl1111f1tff'iJ!(J~h1J':i11lJtutJlJt':itJtl'iJ (Cuprammonium Rayon) \lf1 

hOJ GJ!II 'GJ I _'1t GJ .J OJ tla! "l a! 
11~ !l1tl~ !'iJ1J':i~tfl'YItn'W !tJf1~t1'~tfl':i1~11':itl1'iJt'iJU!':i\9lt\9l~tC}f't'l~ ~'t'It1' (Regenerated Cellulose) lJ 

fJW t1'lJiJ~fI~lmff'iJ!V1 l1lJlJlf1~"l~ i~~fU~ tJf1t1'iJ -)1 1 l1lJrVitJlJ fl11lJLl1U(J1~~ lJ1f1trlULff'W!tJuM'~ 
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:1/ , 

fl11lJ:;J'W "hJ~Tff~()~~'eH:'H'l~ 13 'ff1lJiri'ff'lJlt1 V)Oll1 d'W~1~ 'VI'W~ 1~ H~ij,rB~lfi)Ol~tlli1tltlfli'~i1fl11lJ
~ q ~ 

'J} .c!! d d "",,J l.,Ad: QQ,I 9d'J}

'jtl'lHJ1flU'ff~ U)Oll1l1'HH~l'j )Olrl11lJ111 'W tl1'O~'Cl)Ol'Cl~ lfl)OltGJrtl'jl~ l(J1lJtltiltlfl'Wl rl1'j !fl'lJ'jf)fJl L'W 'VIUl1 ~ 
:1/ , , 

tfl)Ol;i'W 'Olfltt'W 1fl)Oll1 11t~'W itll1ijtl~i 'W 

n'j'jlJGJrl~hr'lJ1'W 'O~tl1fitlUtltl'Cl~ ~lt~'W~tl~lht~'W itlff~!fl'jl~r1lJl i ~'VIl1U'VI''W U'Cl~~ ~hfity~'tll1~tl 

l,jij!~'W itlGJrU)Ol i)OlijfJW 'fflJU~'VJfl'lh~fll'j~t~fl U~'Cl~GJrU)OlVtllJij~)Ol!~'WU'Cl~~fltJi'W~1ttl~ fll'nl1lJl 
I , 9J. 

~'fflJfi'W!V1mcWlJfJw 'fflJU~ilf~~'W1)Oltlt111uiTfl i t!~'Witl~'fflJ~tl~m'ffl~tl{ (Polyester) fi'lJ~lt1 

(Cotton) ij~tltltlflti'W"t1"U11~1 PIC ~tlilttl'fft~tl{fi'lJt 'jtltl'W (Rayon) tltlf)'h~l P/R H'Cl~l'jtltl'W 

fitl~1t1tltlfll1 ~1 RIC t~'W~'W ~1~'fflJtl1~1rl'';1t1ilf~'ff1lJiri'ff'lJlt1 U~~U'j~ 'VI'WV'lJ fl~'iU ~)Ol~'lJ 
,J lIJ 'J}d 'J} d.c!! "'" <I lIJ 'J} I .c!! I Q,I d 'J} 9 "'" <ld ,J 

H'Cl~fllt1fl11lJGJr'W L)Ol)Ol tltllJ'ff11'jtl~lJ~'Cl1)Ol'Cllt1 Ll1~lt1 tI)Oll1~'W\9l1)Ol t'ff'W ttlYH1'Clttl'fft\9ltl'jlJfl11lJGJr'W 

2.3.4 't11,1tlVl'1"l~l 

11 'Cltl)Oll 'rJvh~iji~fi'W tl~ijl1'Cllt1'b'U)Ol~'wti'W 11'Cl B)OlU~'Cl~GJrU)Ol~ijfJW 'fflJU~'VI1~U 'ff~U'Cl~ 

'VIl~1'rJVh~l~ fiu i Ufll'jtfitlfll1'Cl tl)Olti4tlf11'jU'j~11 V)Ol~~~~lU1 'rJvh ~tl~tt1tlfll1 'Cltl)Ol~ij 

u'j~ff'VIliH'Cl (~tlJ'W~tl1~~) 
I d'J} .c!! GJ 'J} dllJ I~I Q,I Q,I

'lJ 1~ tltll~ fl\9ltl~t'Cl tl fl tGJrl1 'Cl tl)Ol 'VI tlJ u 'j ~11 tI)Ol ~'Cl ~ ~1'W 

fl11lJ!l1lJl~'fflJi'W fll'jlh l1n~ 

2.3.4.1 i1\};i'tJ~frJ~Vi\}l~t)niuf)l~~~tlf)'t1i;ltlVl'1"l~l 

~~ tll~f11'jit~1'W'Wl'W U'Cl~fJW'fflJU~'VI1~U'ff~6ijtl~11'Cltl)Ol~1t1 H~~l'W 

dI ~ I"'" d I Q,I <ldq 'J} I Q,I <I dd I ~ 1 "'" 
l1lJlt1tN u'jlJ1WU'ff~'VItltlfllJl~tl1~~'VI tGJr (\ltlJ'W ~tl1~\9l) l1'Cltl)Ol'VIlJfllU'j~'ff'VIliH'Cl~ ~ 

:1/ , 

11 lJlt1fl 11lJ 1TH'Cltl 11 iliIfU1lJ1WU'ff~tltlfllJllJlfl u~it1~~~1 
:lid.

2.3.4.2 fl111J\lf)Vltl~\ltl~f;f (Color rendermg) 

dI 
l1lJlt1t1~ 

dd I lIJ_1 Q,I GJ 'J} 'J} d 'J} d GJ 
'ff'VI'fftFJ tuQfl1~tJ tl1fl11lJQf1~tl~'fflJlfl'Wtltlt~tI~ t)Ol 

d I ~I 
lJl1lJ1t1t'ulJ 

~I <I <I 
tutl'j!C]flJ~ 

dd I 'J} I .,A 9 'J} .1 I Q,I "'" .,k 'J} d Q,I d 

100% l1lJlt1rl11lJ11tlJtl tGJrl1 'Cltl)OllJ 'fftl~1~tJGJr'W)Oll1'W ~U'Cl1'ff6ijtl~1~tJ'VI11'Cltl)Ol'VIlJfllfl11lJQfl~ tl~ 

d IIJ Id .1 d 

111'W tlJlJrl11lJt~tI'W\ltl~'ff 
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.<::I.<=:i 

2.3.4.3 f,}W't1.fj1Jtl (Color temperature) 

11lJ1V~':) ff6ij'cN 11 {I tlfUYi VU 1~nuff~~nfl~dtl':) 111f1 flTHN11\P1 tlf11tlfllJ fl~1Mftl 'W ~ 
q q 

" tlfll 11 f1iJir'W ~i'W 11 {ltlfl V'W ~tfl'Wtfl ff~CJf'W~ijtlW11f1iJfflh~lJ1W 3000 tl.:)ff1tfl {l1'W
q ~ q ~ 

2.3.4.4 ~1Jtl'UIl''Ufll",r~l'U't1t1tlVl (Burning position) 

" 11lJ1V~':) lJlJtl.:)ff1 1 'Wfl1':f 1~.:J1'W11{1tlfl ri111-f1Jf11':f~fl~':) 11{1tlfl\PI1lJil1tt'W~Ul6ijtl':)~NfI\PI
q ~ 

2.3.4.5 tl1fdfll11,r~1'U (Life time) 


11lJ1V~ ':)tl1Vf11':f1~':)1'WEtltl':)11{1tlfl1flVm~mJtl':)11{1tlf111U1CHtJ'Wi'11lJ':)

q 

.<::I. d 
't1t1tlVltl'UUfl'U!Vltl!CU'UVi 

11{1tlfl ~'WUfltHflfftCJf'W ~ltJ'W 11{1tlfl~ 1111h~11 tJfl~~.:J.:J1'W f11':f 1{11{1tlfllh~tfl'Vlci'1{ 

G] .x d.:J!J} QJ tI!J} -=.-!l -=.:J !J} !J} i d
t'i!~l~ t'W~'W'Vl'Vl\PItl':) f11 ':f1\P1()

q 
lh ~~Hfl'Vl1':)f11'Wfl11lJff1V.:J1lJ Uff.:Jff 11':ftl fl':ffll'Vl\PI fJ':)f11':f t'W 'W tflV'Vl 

11 {I fJflt'W~l1111~ ff1lJ 1':f()11~ lvJl~1fleJ~lv ':f1fl1tlfl U{l~l1fl~fl~'WYi
'II q 

!J} 0 d !J} G]!J} e1 i d .:J QJ d G] ;r
f1) tl1111tU'W \PI tl':) tG}f11 {ltlfllh~tfl'Vl'W 11 {I fJfl ~1 t {I tl1'WtU 'W 11 (ltlfl'Vllh~11Vfl'Vl lifl t'W\PI ':f~fJ{I'W 

u~n tJ.:)(lfJ11t~ 'W 11{I fJ fl 1lh.h~11 fJf1~~':) ':)l'WtrlfJtYivunu11 {ltlflG}fUfl t'W ~ 
-=.:J 0 ::'1 !J} G]!J} "" tI .-!l G] !J}

6ij) f1':fW 'Vl111hJ'W\PI fJ.:J tGJf11 {ltlfltl 'WUfl 'WtflfftCJf'W \PI t':f1 ff1lJ1':f()Vfltl1~f11':f tG}f ':)lU GUfJ':)11{1tlfl 

1~1flv1{ff1\P1i'11~ivJ ri111-f1J11{1tlfl~11{1tl1'W f11':f11~ivJtl111~1111'tl1~f11':f1{':)l'Wiu 

fl) 11{1tlfl ~11 {I ~ 11 'Wlh~11 fJflf11111 (ltlf1~'Wttfl'WtflfftCJf'W~,t11D 

'W1'Wf111D':f~lJ1W 2-3 t'Vll 

" " .:)) 1'Wf11':f~fl~':)11{1fJf1~11{ltl1'W 111f1ijfJlDfflJ~ff~lU1'W~11M11{1fJflijtl1Vf11':f1~':)1'Wff'W
q 

!J} IIJ~IQJ QJ G]!J}o !J} tI 

tl1tN{ltl UJl11JQf1\P1111{1tlfl t11 'Vl1fl11lJff~tl1flfl1VUtl{lf1tl ~fJ{I 

11) 111f111 ~f1t~v':) 1~ i~fl1':f1{11{1fJfl~'Wufl'W!flfftCJf'W~11 ~tl1:1{1 tlfl ~11(It11'W1'Wf11':f1MUff.:) 
I' 

ff11':)lJ1f1irf1 tdfJ':)111'f1f111h~ff'Vlnf11~N{I (~~lJ'W~tl1\P1~) ~':)~1111'i'WtD~fJ':)~~':).:J1'WlJ1f1 
'i!) 

" r r , 

G}f) 11{1tlfllh~tfl'Vlilij~tl~f1111:1 (ltlflD ':f~!fl'Vl~'W1'Wt~tl':)fl1':f~fl~'WVitijfJi1tl'W lvJfh ~t{l~ 

!rlfJ~~':f ':)fl'W~lnfJ':)1 Mtt {1' ':)ff11':) 1~ t~~U~lJ1flltlff.:) fJ111{1fl{l.:J t11lJ1~ri11:1-f1J.:J1'W!tff ':)ff11.:)11 f1t.Q'W~ij 

fffl1~f11':f~lVlvJl~~ 
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\9l111-l 2.2 Hff\PI-lfltlH"1J1J~l\P1U'lh~1JltlPUfJ-lrHH)\PIW\PI\9il-l'l 
~ 

fJW«'IJ'U~"6~ti!;W~ 

'ti-n~"6~tia6~,rJ ,b'lfhD'Inii tl';mtulllT'ImH' 
!II , , 

f111lJJ~lJfll'ilT&'IlT1H tJ'i:i'i'YIim'W~tl'lfll'iff6'1lT1H tltu't1qiin ~'lfiifllUJQfl~6'1~6'1 tllllfll'i1'IYnu 

(JAil) ('aIlJU, 1m) (liflUI~u:n, Cd) ('allJutlAil, ImIW) (lfl1'I1U, K) n (~11lJ'I) 

1. 't1aOA6UllflUIAlTl'Iuil 

# 1Hltl~1ff'1i:i:il.l11l1 15 - 200 90 - 3,150 5 - 12 2,500 - 2,700 100 1,000 

# lHltl~ i~'VInnCJ1fll:ifftNlTin'l~ 

- 'lfiil1liiftllT~'t\'I'J'\.mlT~ 25 - 300 ..... 210 - 1,300 180 - 40,000 8 - 13 2,500 100 1,000 

# l1ntl~iff~~lTlfl'\.l!~linmu 

- lI'NftutJflii 40 - 2,000 490 - 44,000 300 - 48,000 12 - 22 2,800 1,500 - 3,000 

lI'HftU~h 5 - 150 60 - 3,200 (I'iH'I1::l1ijftllT:'t\'tlUlIlT'I) 12 - 22 3,000 2,000 3,000 

2.'t1aeAtJnoutJ'i::~f111lJ~U'6~' 
# l1ntl~'VI\1l'Jtll':ilTl"Ifu9i'1i:mJl1Il 

- 'lfUfl,.:i ~ (T8) 10 - 58 450 - 4,600 45 - 80 2,700 - 6,500 60 - 80 8,000 - 10,000 

- 'lfUflm1l.l (T9) 22 40 1,350 - 2,800 60 -70 2,700 - 6,500 60 80 5,000 - 8,000 

# l1ntlfl'VI\1tltll':ilTl"UA'VInflCJ1n1':iiitl~lTiHl~iI 

- 'lfUflfl:i iI (T8) 18 - 58 1,300 - 5,200 73 -93 2,700 6,500 80 - 90 8,000 10,000 

- 'liUfl,.'N (T5) 14- 54 1,300 - 5,200 90 -93 2,700 - 6,500 80 90 10,000 - 12,000 

# lH'{)"f'ltllJlI'I'Ifl~'VI\1tl6L:ilTl"'\.Iti' 

- 'lfuflii-unnllTAtllnf'l'Yl':itlUmf1Uftl 5 23 200 -1,500 40- 65 2,700 - 6,500 80 90 7,500 - 10,000 

- 'lfU"ij-untnlTti'llflUm~fl1uft1 9 - 25 350 - 1,200 35 - 50 2,700 - 6,500 80 90 7,500 - 10,000 

- 'lrUfl iliii-unmlT9i'1uftl 5 - 55 250 - 3,200 40- 80 2,700 - 6,500 80 - 90 7,500 - 10,000 

# l1lHltli"I~!Jl.lf'l11lJftUitl~1 18 180 1,800 - 32,000 100 - 180 2,000 0-20 22,000 - 24,000 

3.'t1aeAtJneUtJ'i:~fll1lJ~U'e~'1 

# l1ntltl1tltJ:itllJlIUUH'-uDnllT~ 50 - 1,000 1,800 - 58,000 30-60 3,000 - 4,200 40-60 20,000 - 24,000 

# l1i:HJfl1I'JtJ':itl't'lIl'IJ'IJ iliH'-u,HlllTti' 80 - 160 

# l1Dtlfl i"l~nl.lf'l11:uft'\.litlQ;~ 35 - 1,000 2,400 - 130,000 70- 130 2,000 - 2,200 30 - 50 18,000 - 24,000 

# l1Dtll1ll:U~D~J11n9i' 35 - 2,000 2,400 - 240,000 60- 120 2,900 - 6,000 60 90 8,000 - 15,000 
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<!t Gi ~ •
\9l1'Jl~ 2.3 fll'JUHlfl ~')J~1'WlHHI~n1J1J\9l1~'l 

'lfii~"UtHl1~6~'rt 

.. ,
1. 'Hl:I6Vl8'11Ufl'llIVllTl'lf'll!ll 

# If't16il1~n'ilJill 

# lllltl~1~yjtifl"flmitl~n'1H1:!~ 

- '!Iii~ii9i11.'1'::n'tl'll1l1.'l'~ 

# llHtJ'il1d''I1~n'Lft'll-8111:1L\JU 

- U"Hlfl\I'lJflfl 

2. 'Hl:I8Vltl~l'JfltI'.i::i!fllUlvlU'I'J~1 
d 

''1­ -~~ ~.~ - F~"_ ~ ,,~ 

- '!Iii'ilillH (TS) 

- 'llii~fl1:l1J (T9) 

# 1l'ft6'i1yj'Q66l'i1:n'lful'i'yjnflifll·i'I:itl.:t1.'l'11'Hl~ 

-'IIU'fIftH(T8) 

- '!Iii~iiI'!i~ (T5) 

# l!1:I6'i1fltlllU'Yinl'i'yj~tltll'Hn'lf'll~ 

- 'Ifii'iliiuHlnn'A6Lgfl'flHliimY1uFil 

- 'IIU'fIiiUllllln'l'i'llflULl!~fl1UFi1 

- '!Iii'il h;1iU'ftllln'A1u9i1 

# lllltl'il hL~UlJfl1111fl'u1tl~1 

3. 'H1:'I8AtlOOfltl'.i::i!flllUvlU'Oqil 

# mlt)'il1tlll'.itlllll'U'U1';;UflHl1.'1'~ 

# 'H1:I3'i11tlll'itlVlItUu'1li1.fUHH11.'l'A 

# 111:ltJ'iI hl~UlIfilllJ~U'16tl~ 

# llHtl'ilLlI'limn1HA 

1'1l'lIff-3 

ffiH1u 

U1Ul1mmlO 

o 

o 

o 

o 

o 

o 

rrnlJw~nn1.u~1~~ii£JtJ1~£Ji1'tI 
1Hllff-3ffil-31u I 1'1l'lIff-3fflmntJ 1'1l'lIff,udH I 1Hllff·m1H'tll 1Hllff-3ff11-3 'lhitl.,'ltllfm 

n6.,'1lRQq.,'l 

'tlntH1u 

"J::tJ::'m,II 0'"'H6-3ff1Ufl-31U 

o 

o 

o 

o 

fllo1U61f111q-3, I flltJU8fltllfl11 

h-3-31U 

" 

o o 

o o 

o o 

o o 

o o 

o o 
o o 

DUU Vlflllvi-3th::~u 

o 

o 

o 

o 

o 

o 

o 

o o o 
o o 

'tlntNiTUt11 I 'tlllff,m1H1u I ',hitl-3fflH1u I 'tlntl.,'lff11.,'1 

II '" "'HMllffVl-3ffUfll H6.,'161'H1"J ffUluihn 

ffllil'jtl.l::: 

o o 

o o 

o o 

o o o 

o o 

o o 

o 

o o 
o o o 
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M~8~ud8~U1~~fll1~~U'8~1 


11'H)~tJ~tltllJ-j~\lfll1lJiU 'tI~lii 3 6)fU~~tI 11tltl~vJtltltl~'j!;n91U~ 11tltl~fltllJU'Wfl~ 

q 	 ~ 

vJ~ tI tit 'jffL91'W ~ Utl~ l'Itltl~ t C)fL~t1lJfll1lJ ~'W'tI~l 

M~8~rJ\188~1tnO}fUvl 

fl) fl'jru~i~nUL'W~lU~\l!nUfl11 5-7 tlJ~'j l'Itltl~tJ'j~Lfl'Vlif'~!11lJ1~!'W'j1~~tI\li~ 
~lU1U tfllJlJ1fl l'I ~tltl1~fl1'j i~\llU '~lJ1fl'WtI ,\,11 i ~~tI\l!tJ~t1U11tltl~Utltl ~tI\lti1t1~l i ~~lt1i'W 

,
.!:l 0 

! 'j tI \lfl1 'jU 1 ~ \l'j 
QI 

fl1:J llJ1fl 

~ 0 .::'1 ~ GJ ~ " 1 ~d "'" I I dGJ ~GJ .!:l .::'1 ')J
tI) f1l\lltlJU~tI\l t6)f11tltl~lJ'j~Lfl'Vl'W'Vl!'W~l'W~\ltflUflll 7 !1J~'j!6)f'W'Vl t6)f tU11tlU LlJU~U 

tlli)i~11tltl~Utl~l\l\l'jU'jtl~ff~l{'Vl(Rapid start) ~\liitll~fl1'ji~\llUtJ'J~1J1W 20000 6)flJ. trtml1t1U 
• 	 t 

QI I II] ~ d.<::! GJ ')J "i .<::! 
fl1J11tltl~~U tff(Preheat)'VllJtl1~fl1'j t6)f\llU !~mlltltl8000-10000 6)flJ. 

GJ ~ ~.1 o'.!:l.<::! GJ ~GJ ')J ')J GJ ~0 

fl) fll'J ! 6)f{llUtltI\l11 tl tI~ll ~ tI tiL'Jff!91U ~fll'J ttl tI flff11 tl tI~ !6)f !11 \lfl~ tI{I \l ~'Vll !11flW fll'W 

~ .<::!-S.<::! 	 o'.<::! t II] 0' II] 0'
fll'Ji11Uff\l~'UU ff'UtI\l11tltl~vJ\jtltlt'jfft91U~lJ'Vl{l11tltl~ !~ ttl'Yl (6500 K) tltl t1'Yl (4200- 4500 K) 

Utl~lt1{lJ 1111 (2700-3000K) 

.{I) {l1U~~tI\lfl1'jfll1lJritl{lff11\l~\lfl11 500 ~flCJ1 fll'ji~11tltl~!~'tll1 
d~ I I QI'" GJ~ II] 0'

i)) {ll'W'Vl~tI\lfl1'jfllllJfftl{lffl1\l 300-500 tlfl91 fll'j !6)f11tltl~fltl t1'Yl 
~ 

ll) {llU~~tI{lfl1'jfllllJritl{lff1l\l~lfl11 300 ~flCJ1 fll'ji~11tltl~1t1{:lJ1l.n 
t 	 'JI 'JI 'JI 

6)f) fllllJritl{lff1l{1nU6)fU~irtltl{l11tltl~l1HU~'t.hi~i~t~'WiiU!lUtvh'l!u 1J1{1flf{ltl1\l'~ 

L~U1 tJ~llJflfJLflWcr1i{lfl~ll tiu~u~ifl~tfitl{lnUfll'J i ~11tltl~~ijir!~t1lnU ~1t1~l{11~un 
"'" d GJ "i dGJ ~ "'" 0' di ~ Ii] e!l.<::! .K d ,J d

U'j nw{llU ttltl{l tU t 'J {lU'J lJ'Vl tG)f11tltl~tlU HflUL~fft91U~ Utl~tlJtI tlJ~tJ'J~~tltlfl ttJfI{ltlfl'WU'Yl11U{lfl
<u 

GJ ~ d.<::!.<::! GJ ~.<::! GJ ~ 0' Ii] 0' ~ ')JQI

fll'J !6)f11tltl~'VllJffl'l~tI~ tfltlLfltl{lflU tll\l tG)f11tltl~lt1'jlJ t1'Yl !lJU~U 

91) 11tltl~vJ~ tltIt'JfftC)fU ~vtl'tJ l'I1t1eJ1ttlvJtI~tvJ~trltl i~\llU' tJ'W1U \l~ijtJ~lJ1WUff{l 
<til 

tl ~tl{l15-20% 	 1J\l\l iJ'W ij11tl tI~vJ~H)tI!'j ff!C)fU ~vJ~flfll'jritl{lff11\l ff {l1~Un11 tltl~vJtl tltIt 'Jfft91U ~ 
q 'II 	 <u <u 

Ii] o'.!:l 1I]~.1 0' o'dGJ ~~ I"'" I ~ d .<::! ~ I QI.<::!.<::! I ~.1
UU1J t~'jUU'W~ l'I 'jtl t11lU1JU~'Vl t11lJ'jlJ1WUtl' \lfltlU 'U1{1fl{l'Yl Utl~lJffLIJfl~'j lJff~fll111tltl~1l\jtltl 

0' 
t'j ff! C)fU ~1) 'j 'j lJ ~1 

'JI 

ru) tJ'j~ff'Vl nf11'W'UtI \l11tl tI~vJ\jtltlt 'Jff!91'W ~U1J1J \9l1\l~)Q)\l i1 

l'I tl tI~~~ tItI t'j ff1C)fU ~1)'j 'jlJ ~1 
<til 

11tl tI~~ tltltlt'j ff1C)fu~vJ~flfll'j ritl{l ff11\l ff \l 
<u 	 <u 

"'~.I'" 	 0' I QI 0'
11 tltl~fl tllJU'Wfl~ll	~tltI !'jff!C)fU~ 35-80 \j1lJ 'W ~~tll~~ 

o'.<::! 0' "'" 0' ~ -S I o'.:::! ~ I QIQI

ty) 11tl tI~~~tltI!'jff!C)fU~lJ ~1'jlJtI'WflfflJ1f1'WtltltI'W tI~Utltllff~'Vl i 6)f'JllJfl1Jl'Itltl~ เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 
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J~.I J
'Vi il el VI fI ellJU'Vt f) Vll'rg el f) !'unC)f'UVI 

tl) 1i'n'lJ 1fllJ 1'Vhitl,ra~ 114 tl'jru1 M'uff ~~11u i1tl':hu'j~YI cJfl'W~~~luuff~ff':h~1¢llJ1tl 

lrltlll1 tlUn'lJtl1'j 1 i'YI{1tlfl DUUflUl~fflCJ1U ~114 1fllJ 1vJritl~{1~ 

"1J) 1i'lt'VlUYI{1tl~DUUflUl~ff!CJ1U~lm~ ~n1(1LlilU 1¢ltl'jru ~!~ti'Vl1~¢ll'Utl1'jfftl~ff11~ 

A 
!'j tl~Uff ~U1fl~1 

lil) 'lJ~t1tu~~l!~U~tl~iI~1vJ11u1u~ lGJfU 1vJ#1 1vJ'Vl1~1~U tl1lil1i'YI{1tl~fltldJU'Wtl~ 
0.1 ".J <:! G] '.lI ' ''''' " 
V{~tltlt'j fflCJ1U ~ CJ1~ dJtl1~tl1'j tG))'~lU 14 1Utl11Y1 (1tlfltl 'WUflUtflff1CJ1U~ 

d <:! Q.I """'" d ""'" "G] Q.I <:! " ""''' G] <:! d '.lI G] '.lI~) UU'lJ'VllJU'i:'l'i:'llff~tlmf1'Yl'jtlUtlff tU~1lil~dJ~1'jdJtl'Wtlff'Q;~ U'i:'l~ !Utl'jtu'Vl~tl~ !G))'YI'i:'ltlfl 

~lU1'UlJ1tl111''j~1~1JtyYll1~tl~~1{~Jt"1tl 

G))') YI'i:'ltl~fl tllJu'Wtl~vJ'i:'ltltll'jfflCJ1U~~1 i'1uu~ntu~ljtltuYl flUff ~!nu 1tJYI~tl~11flU1tJ 
'U q <u 'U 

'JJ 'JJ I V 
Q.I Q.I '.lI G] '.lI ~I <:! '.lI ""'" ~ <:! 
~~u'W tl1 ! G))'YI 'i:'ltl~lJ'j~1fl'Vl 14 ~tl~'Wlil1'j tu11'jtl~'U 

'HilelVllC}f!~tllJAdllJvl'U'f)~l 

tl) li'tlu~lu~111~tl~f11'jfl11dJ\lf1~tl~ff lGJfu1'VJtlUU ~l'Uritl~U~nw 
I' v , 

"1J) YI 'i:'ltl~tJ 'j~tfl'YluljtJ 'j~ir'YliN'i:'l 'Q; ~ ~fl !ijtltl1t1Utl'lJYI{1 tl~l'JtlG))'U~ 

fl) 111fl1'j1i'fiu~lU~~tl~tl1'jfl11dJtlf1~tl~ff lGJfU u~nwdJf1i~u ATM lrJU~U 
<u 

'ViilBVI~~BtI~1~~fldllJvl'U'f)i~ 


YI{1 tlfl uritl tltJ'j~lilfl11dJ~'U1 tlff ~lj 3 G))'U fl~tl YI{1tl~1CJ11~ tllJfl11dJ~'U1 tlff~ YI{1tl~U'jtl'Vl

q 'U <u 

fl11dJ~U1tlff~ U{1~YI'i:'ltl~llJ~{1~11 'i:'l~ ~~~fl1'jihu~ii~1 'Utl1'j lfltltl li'YI{1tl fltJ'j~lfl'Vlrl
<u 
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'.Y 

"U) U'J ~~\'!"UtJ~Ul1ri\J~lV'vJ (Supply voltage) 'UtJ~l1"tJ~th~tfl'Vli1lij~~tJ~ , l-i:Ul fll1 ~tJ 
')) "'> , d' 9 'JJ "'>d 

'WtJmfl'W fl11 5% !'Vfll~ lij~:U~"~VtJl~fll'J !GJ}~l'WU"~QWl1.fJ:Uff'UtJ~l1"tJ~ 

t:I 'Q.I t:I "'> cI ''JJ 'JJ 'JJ "'> ~ 
fI) tJtlfl 'JW th ~fltJ'1J LGJ}'W '1J {;\{;\lff~ tJfl' 'WL~tJ'J1\J lij'Jfll'J ~ tJ~tJ\J1GJ}1 11 !l1lJ1~ff:U lJQ~'W 'W 

'I 

d I 9 ')) "'> ~I ')) 
lij~:UH{;\~tJtJl~fll'J !GJ}~l'W'UtJ\J11"tJ~ fll'J~~~~ LlJ'W~'W 

'.Y • 
_I d9'JJ dd 'JJ Q.I Q.I 9')) IlL I 'JJ 

~) 11" tJ~lJ 'J~Ul 'Vl'W !11 Uff \Jffl'l\lfl~ V\J~l:UfJW"fl!:l W~'UtJ\J11" tJ~11{;\\J~lfl !GJ}~1'W t lJU" 1 

tl'J~lJ1W ,l-iUtlCJfl11 100 GJ}lJ. 

lij) , l-ifl1'J 1 ~fl'1J\Jl'W~~tl~fll'jfll'J!iJ~l1 {;\tl~U"~ ffl1\J11'W Vi !GJf'W 'J~'1J'1J'cWyhuff ~ ffl1\J 

~~a~u~anfll1~~u'a«~ 
9 'JJ MI cI d d9 'JJ Q.I


fl) !. GJ}!! l'l'W11 "tl~ l'f~V m'JffLI>J1'W ~fl'JW l'l !GJ}fl'1Jt'Vi~ 1'W ~~~ 

~. . 

'U) tl'J~ffl'l1i ~{;\'Utl\J'I1 {;\ tl~1h~Ull'li1 ~hVi~~1'W ~ 'J~fJ"11 "tl~tlritJCJtl'J~~fl11lJ~'W , tl~ \J . ~. 

'J~'1J'1JYi1~11 "tl~i1tJflVi ~~1'W ~'J~fJ"l1"tl~tJri tJCJ1h~ ~fl11lJ~'W' tl'tl\J L'I1lJ1~al11 i''1J 1~fl'1J\Jl'W 

tJ'J~!fl'Vll 'J ~\Jl'W tl~ffl11 fl 'J'J:uil'tl Hff~ffl1\Jffl1Jl'JW~~ ~tl\Jfll'Jfi11lJtlfl~tJ~ff !i'W 'vJtl'W 'W , vJ
'I ~ 

fI) 11 "tJ~ 11>J1!~ mJfl1111 ~'W' tJff~'1Jl\Jtl'J~tfl'Vl '~]jfll 'JYrWJ'W 1 1 M']jf11fi11lJt1fl~tJ~'UtJ\JiYff ~ 
~ ~ ~ 

'JJ Q.I ~ 'JJ 'JJ .1 I ~ d'JJ "'> Q.I"'> ?t II]
U"~tl1111~1GJ}fl'1J \Jl'W L~ fl11~'U11~'U'W H~'Vl\J'W ~tl\JVHn'JW lfJ'ill fflJ'1J~'Utl~11" v~tU'WtJ'j~Ull'l ttl 

'.Y • 

~) tl'J~ff'Vl1i ~"'lJtl\Jl1 "tJ~tl'J~tfl'Vli1 'tl~Vi~~1'W ~ 'J~fJ"11" tJ~tlritJvtl'J~~ fl11:U~'W , tJ'tl \J 
'JI 

lij) l1"tJ~tl 'J~tfl'Vl i11,rfft11111~ril11i''1J~1'W'Vll\J~1'Wfi1111 tJ"tJ~tiv t'W'Jl~~1]jfl11lJ'1~tl 

fl) 

')) "'"' 'JJ ~I 'JJ 
111~ff'J'J'Wff'Wfil tlJ'W~'W 

'U) 'J~1~ fll'J1~l1"tl1l'U'W 1~1~~~l~fl'W1'W tf'W~t~V1tl'Wt1itJ\J lijlfliYtJllij]jfl11lJU~fl~1~ 
fl'W 
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djUGJ1U~1'ft!1Jc.I 

fl'JW/''Y'f~l'''fQ;~fl';h 6 /':kJ~'Jfl11'Ji~l1tH)~11'fttl\Ol,jritlfJlh~~f111:kJ~'W1tl~~U~1f1:kJ/,tlUGJ1U~ 

1eJ!1Jc.I . 
.od 

'V1:kJl : http://www.tieathai.org/know/lamp/ch%202.htm. 2553 

2.3.51rnJ'~~1 

1f1:kJ 1vJvhih'rn!1~D~fi'UYif1'V11~Uff~~tl~11'fttl\Ol,,r1lnUYif1'V1H~~tl~fl1'J 1f1:kJ 1vJ~ljj 

f111:kJ,j'fttl~tifJ"utl~ 1f1:kJ 

1 f1:kJ 1vJ~l ~,j'J ~ 115\Ol'Y'ftr~~1'W ~tl~1#If1J:kJ 1~'j~1'W f111:kJ,j 'fttl\Ol tifJ\9Il:kJ /,flW Cl'i'~1fJ ti'W ~tl~ 1~jjf1:kJ ~ 'W 

tll~!n\Ol fl'W \9I'j1 fJ 

!11 ~ fJ'W 11 'ft tl\Ol 

11'j~iY'V1ijfll'Y'f~tl~1f1:kJ 1vJ~1 (Luminaire efficiency) 
• 1', , , 

1fl1:kJ 1vJ~TVi11'j~'H5\Ol'Y'ftr~~1'W11:kJlfJii~ 1f1:kJYiij,j'j~iY'V1ijfll'Y'f~tl~1f1:kJ~~Yi-q\Ol fltl , ,r,j~:kJ1ruuff ~ 

tltlfl:kJl~lfW111f1:kJtrltltYifJ1Jfl1J,j~:kJ1WUff~~tltlfl'il1fll1 'fttl\Ol i M'jjt11~~~-q~ 

1 f1:kJ 1vJ~1~11'j~115\Ol'Y'ftr~~1'W11:kJltJii~1f1:kJ~ii11'j~iY'V1ijfl1'Y'f~tl~ 1f1:kJff-:J~ff\Ol fitl ,,r
<u q 

,j~:kJ1ruUff ~tltlfl:kJl 'illf1~11fl1:kJ!rl~HYi fJ1Jfl1J,j~:kJltuU ff~~tltlf1lj)lf1l1 'fttl\Ol , ,riit11 ~~~-q\Ol 

t1Tff:kJ11'j~iY'V1ff11'ji~~1'W~tl~1f1:kJ1vJvh (Coefficients of Utilization) 

t11~1#1'illf1f11'jl~,j 'j~iY'V1ijfll'Y'f"utl~1f1:kJ 1\OlfJ~'j1:kJ N'ft~tl~fl111:JJ~~/,/,'ft~i1:kJ,j'j~iY'V1ij"utl~ 

Uff-:J1J1\Ol\9l1~tl~ 1f1:kJ (Glare) 

t~'Wt11~Uff~-:JflWfll'Y'fUff~"utl~ 1f1:kJ ~tl~/,~tlfl1f1:kJ~iju ff~1Jl\Ol\9l1tl~1'Wtf1tucv1~fJtl:kJf1J 1~ 
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fI'J1vJfl1'J f)'J~ \I 1tJUff ~SUtl ~1 flll (Distribution Curve) 

1fllli:hnnfJGJ5iJ~~";II:Jfi'Wu~fI~1fllJ~iJfI'J1vJf)'j~\l1fJU{1'~6ijtl~ 1flll~l~t1'W fl1'J1111flll 111 

GJ 'j/'j/ ~~.1 1 d ..... 
!GJ5~ tl~ tfl tlflfl 'J1-n f)'J ~ \11 (It t ff ~6ijtl ~ flll'Vl t11111~ffll fI'U~l'W 

tl1~fl1'Ji~~1'W 


1fl1l1~ybYhh~l1iJ~'Vf~~~1'W~tl~~\l1'JW1tl1fJfl1'Ji~~1'W~':W t~'W 1flll~tl~Yi1~";Wlff~

q q 

. 31 
""i GJ 311 I ~ ~ I..... I 31 0 llLIGJ 'j/ II] 'j/ 'j/

fl1'Jtfltlf)!'lf flllU~fI~'lf'W~SU'Wtl~fI'U11~tl~f)1'j'W1 nJ !GJ5~l'Wtl~ !'J'lJ1~~tl~fl1'JfJWf)1'V'l 

Uff ~1J1 f)U'tlm~ fJ~ i~ 11 ~tltU''W i 'W!~tl~SU tl~t1~1Jlrut t{1'~u~r~fJ~tldl~t~fJ1 ~tl~i:jfl1'J ~tl~t1'W 'Vll~flfI 
'JJ 

~tl~t1'W111 ~'Wf'N1Jlf1U'tlm~fJ~i~ 

1fl1J1~ritl~fI~ (Downlight) 
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(www.tieathai.orgiknow/lamp/ch%202.htm) 

~~~ d~ ~ ~~d ~ 
n) !GJ$n'U~llH 'Q ~1~Yl~fl~nl'Jfll1lJ'ffltJ~llJ 11'J mil~ !GJ$~ ll'Ufl'J ~fl'Jl1 

"lJ) i~n'U~l'U~~fl~nl'JtJf1Jl1iU'ff~ 

1 fllJ i cW rifl~tNl1~ fl~flfllJ ~~~n~cW~ flm'J 'ff~C})''U ~ 

n) i ~n'U!l'U~~fl~nl'J~il~ i~~l'U'Ul'U~ 

Gij) 1fllJicW~i~~~ 'UGJ$U~~tlnflflnu'U'UlJlrll11f'Ul1~fl~fltllJU~n~cW~ flm'J{Y~C}f'U~1~m'Q~1~
~ ~ 

v 

fl) 1fllJicWritl~~~11~fl~fltllJU~n~cW~fltl~'J{Y~C}f'U~ ij 2 U1J'U fltll1~fl~~~~~1'Wu'Ul'Utl'U 
v v 

U~~l1~tl~~~~~1'Uu'U 1~~ 
v 

fll) l1~tl~~~~~i'Uu'Ul'Ufl'U ~,j'tl~ fltl n1'Jfl'J~111tJU{Y~tltlfHnn1fllJlJlnnl111~tl~ 
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(www.tieathai.orgiknow/lamp/ch%202.htm) 

• SI SI 

flTvrn 2.16 Uff~~~f)fJ w~~t)~1fllJ'I1tlt)~flt)lJUVH)~vJ'Jt)el!1'ff!9fW ~'I1tlt)~~~~~UU1~~ 

(www.tieathai.orgiknowllamp/ch%202.htm) 

f)) 1~n1J~lu~ijfl11lJrit)~ ffil~ff~ 'I1jt)1J~nW~!~~lU ff~ 
~ ~ 

~) 
Gj3lCLJ d31 ~ Gj31
~'lff)1J~lU'VI~t)~f)l1'!lJ~ !'lf~lUU1U~ 

fl) 1~ntll1uf)11'1l~'I1tlt)~Ull-.!lh~lJ1W 3-10 Ull1 
q 

31 ,;. CLJ
GIWfl11' l' CLJ:;J~ 

fll1'!tJ~ til-.! 'I1tlt)~tJ l' ~'11 E1~~ ~~~TWU 'VlU'I1 tlt)~~UUfl U!~~!9fU ~fllt11U1fllJ!~lJ 
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" " "" 
1 fllJ "vhieJ~~'WUUU~flf-lU~ 1 fllJ 1 vJrieJ~~'WuU11u~n'W1f1lJ "vJrieJ~~'WU1J1J~~~'W 

" " 
1f1lJ 1~ffeJ~~'WU1JU~~ 

I " 

511'WYi 2.17 Ufffl~'i1J~';H)dl~~eJ~1 fllJ 1 vJ rieJ~~'WGJfi1fl 

( www.tieathai.org/know/lamp/ch%202.htm) 

1fllJ~~ fl~l'J!VlJJ1~rll'l1 i'1J~1'W ~!'Wfll'W~~ U~~!'W fll'W ij ih:ieJ'W 1~tl111J~nru~~eJ~fll'j 

f111lJff~1!fflJeJGtJeJ~Uff~ rll11 i'11u~nw~fll1lJffeJ~ffeJ~UeJfJ1J'j~lJ1W 200-300 ~fl~ 

..:t ~ GJ 'j) 'j) d ..:t 'j).:9 'j)..:t ..:t0 

fl) lJfll1lJfflJl!fflJeJGtJeJ~Uff ~U~~'V11 ! '11 VI eJ~'V1 UflUlJfll1lJ'j ffflfll1~U~~lJ11'j'j fJlfllfl'fl 
cu 

'" I 

GtJ) 1 fllJ "vhieJ~~'W 1flfJ111 1 tJ1 M1J'j~ff'V1li511'W~1 U~ijflW511'WUff~ff~fleJ lJJijuff~1Jlfl't11 
q cu 

GJ'j) cv d'j) I 'j) "'" 0' 0' 
!11 !11lJl~fl1J~ 1'W 'V1~'tNfll'jflWf11'WUff~ ff ~ !G)f'W VI eJ~f1tllJ'Wl!~H)'j fl'W fJfll11f1lJ 

q cu cu q 

" I 

f1) fll'j 1~1f1lJ 1vJ~~fl~11!'Wfll'W~eJ~~~lJlflfll1 2. 7 !lJ~n~'W11J !~tl1 VI'JJ!nflfll1lJ~t)'W 

~!'Wfll'W U~~lJJffl1~~1!n'W l1J 

1 fllJ~'J eJ tl!'jff!C)fU ~ 

VI ~ eJfl~~ eJtl!'j ff!C)f'W~!~ 'WVI~ eJfl1vJ~1 ~tl'WlJlfl!'W'j l~ijfll1J'j~ff'V1li f-l(l fll'jffeJ~ffl1~ ff~ 

!G)f~l'WU~ (I~GJf'W flU~ fl~l~fl'W !lJ C)f~ ffllJl'jflff~lJ!lJ'W G)f'Wfl11 ~fl~ !flfl ~'W 

cu cu 

(Luminous Efficacy) 1 fllJ 1~ rllV1 i'1JVI~tlfl~'JeJtl! 'jff!C)f'W ~~~ijVl ~lfJ'i1J U1111!~tl1M!VllJl~tl11fll'j 
GJ 'j) I "'" I cv liJ ~ I .J ~ I ~I "'" cv IfJ 'j) cv .J' 

fl) 1fllJ~'JeJeJnff!C}f'W~!1J~tlfJ (Bare Type Luminaires) 

GtJ) 1f1lJvJ'Jtlw,'jff!C}f'W~1 'j ~~1'W (Industrial Luminaire) 

f1) 1 fllJ vJ ~ eJ 'f)! 'j ff! C}f'W ~fl 'j tI ~U ff ~ (Diffuser L uminaire) 

~) 1f1lJvJ 'JtleJnff!C)f'W~~~Ufl'j ~ (Louver Luminaire) 
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lfllJvJgtH)!'HnC)f'U~A'l1~t)tl (Bare Type Luminaires) 
t I " •

1fllJvJf1fl m'HHC}f'W ~L1J~fltl i ~n1J-:Jl'W ViI9i'fl-:Jfll'j uft -:Jflflfl ~l'W~l-:JVi~~ ~-:Jffll1 11JL~ ~1'W Vi ill cu 

ff-:JlJlfltTfll~EJ~'/l1JillLfi'W 4 LlJ~'j Lm~ill~()~tr'WlJlfltTfln1JUff-:Jtll~~l'illfll1f1fl~ LGJfU t1'fl-:JL~t1 cu 

, " " iJ , " 1 • 

GUfl'l Vi'ilfl~'j tl Vl'WViViiji'W1l-:JGtlfl'l Vi'ilfl~'jtl Uf1~ i 'W~'WYii~-:Jl'W illtJflmm~ illl9i'fl'lfll'jfl1llJ 

ff1CJ-:JllJlJlfl 

( www.tieathai.org/know/lamp/ch%202.htm) 


<r c! _I~.::I ~ cOP'.::i """ .;
Q.I&fllJvJgtleU'HnCU'UVlA1H10t1l1fJWlfll'UVlUil~fl11 &'lf~1'U't1fll1'VH1l1Wl~~'U 

fl) 1fllJ~-:J flfll 1ij 'jlflltlfl Vilfl1llJ ff~fll~~ltl Uf1~ i 11'uff -:Jft11-:J i'W 'VlflViff'Yll-:J cu q 

GtI) 1fllJ~-:J flfll 1 il1ij~1fl'jfl1J l~Qflltl'U flflffllJl'j tllJlfl'j~U'Vlfln1Jl1f1fl~Vil i 11'11 f1fl~ l1q ~ 


11-:Jf1-:JlJl i~ 


fl) 1fllJ~-:J flril 1ijU'ff -:J1Jl~~1 'ill fl 11 f1fl~ 


(www.tieathai.org/know/lamp/ch%202.htm) 
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31 
flTH"~'VHJ'WUff.:j rJ;.:j 

• • Of 

'i' ~.I "''i'.cl ~ .cl <=I V .cl1v 
&fltln~'f)'f)~"HnC}f'U~ &1"~~l'UtltJWtTlJ1J~~HI~flT'l 'l1~l'U'Y1fll1"'VtiJl1"Wl~H'U 

fl) 1 fllJ~.:j flt'irJij'J1fllQflfll11 fllJ11{ltl~vJ{jtltlt'jfft~'W ~U'U1HUih:w vllfll1lJff~ tll~~ ltJ 

tt~~1M'ttff.:j ffl1-:JlJlfl1 'WYiff'Vll.:j~citl.:j '1 u 

, 1IJ3I 
ffllJl'jn11~~'jl-:J~.:jlJl~~ 

fl) 1 fllJ~.:jflt'il1 illrw'U fll1lJ ffltJ.:j llJ H{l~ijUff .:j'Ul~~ llllfl11 ~tl~ 

lfltlrJ~eJeJ!1"tT!C}f'U~fl1"eHUil'~ (Diffuser luminaire) 


1~f.J~11uH~'Un·H)~LLff~ij 3 LL'lJ'lJ~l£Jn'Wfiel 


1. UU'Utfl~~uf{l (Prismatic diffuser) 

2. U'U'U6ijl1~'U (Opal diffuser) 

3. U'U'U~TtYlJ (Stipple diffuser) 
" . 

1 fllJ i vJ~.:j flt'il1ijUH'U fl'HNU ff.:j iJ~11{l tl~l1~'I1lJ~ t~tl{l~U ff ~ U1~~ llllfl11 (ltl~ 1 fllJ 

" " u) ~ tfl'Vl uijl1~U'U1J~~lrJ~ ~1111tl ~~(ltl fJ111 tlU'U'U~1~ (U-shape) 

" . . 
1~tJ'jllJ'Q~ tvi lf1'U tt U Ut~l 1 fllJ i vJu) ~ tfl'VlU t11lJ l~tl1Jfll'j 1~.:j l'UYl ~tl.:jfll) tt ff .:j'Ul~ ~1 lllfl11 (ltl~ ~1 

U~~ill1i'tl~fll'jfll1lJt~lJcitl~ ffl1.:jff ~lJlflUfl !GJf'U 1'Uif'U~1 'j ~'V'W1Ul{l~ i1l1M'uff .:j'jUfll'Ufl'W '1 ~ 
'U 

'\I) H'lJ'lJ'\Il1~'U 

.f) 1~~ "2.20 Uff~~~ltl~1-:Jt111fllJvJ{jtltlt'jfft~'W ~fl'jtl.:jU ff -:JU'U1JrJ~~l 

( www.tieathai.orglknow/lamp/ch%202.htm) 
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, 91 

'l ~.1 rf .0:1 ~ 1v .0:1 4!>, v .0:1 
l fl:JJn t}aa l'HnCUUVI fI'Ja-JutH :JJfJWff:JJlJVlUa~ fll 'J 'If-J1UYlfl1'J'W ,{)l 'JW1~HU 


"i <V 1.0:1 IfJ I ':II 

fl) ! rnJfl~fl{l11lJ'jlfll !lJ~~ lJ1flU{l~Uft~'Ulfl\9111l1fll1{lt)fl'in)tI 

6ij) 1 fl lJ~~flriTJihJ 'j~ ~'V1TIfllY'1~l 'litl1lJl~n'Ufll'j,j 'j~11 tJY'lY'l'i:l~~TU 

fl) 1 fllJ~~flril1tl1lJl~n1J~1'U~ 'li~t)~fll 'j ~tft~'Ulfl\9l11l1fll1{lUY'l tGJf'U 1 'j ~'VW11Jl{l . .
"i <V t GJ ':II <V <V 'JI ':II 0 1 'JI .o:I.:::l 

~) !fl lJfl~fl{l11111lJl~ bG}ffl1J~ l'Ufl1Jl1U~ Clean room U{l~l1U~lY'lfl1'U \911 lG}f'U l1U~'V1lJfl11lJ 

~'Uh~lJ1W 2.3 llJ\9l'j 11J'U~'U 

lrnJ1ig66!'J~nC)fU~V1~Hf)1-!1 (Louver luminaire) 
v 

1fllJvhjuut'j ftt9f'U ~\9l~t Lfl'j ~ ih1~U1J1J~fl{lUtlU{l~~~ ~1 

.0:1':: .J~ I<v ':II
lJVI~U1J1Jt~l (Specular Surface) U{l~U1J'Ufl'j~\llt1 (Diffuser Surface) 9f~6ij'UU~fl1Jfjut)mt'U1l1fllJ 

v 

lWU{l~-afl'J:JW~fll'j l~~l'U6ijU~1fl]J'1AJu'U 

"i n.l .,. 0 IfJ 'JI ~I "'" ~ 
!fllJn\1t)Ut'jftt9f'U\9l\91~Ufl'j~\llU'Uflt)t)fl tfll1J'U 3 G}f'UflflU 

fl) 1 fllJ1AJ\1 t)t) t'j fttc:b''U ~\9l~ Ufl 'j ~u 'U 'U\9i16ij11~ (Profile Mirror Louver Luminaire) 

6ij} lfllJ1AJ\1UUL'jftt9f'U~\91~Ufl'j~U'U1JY'll'jl11J~flll\9li'ft (Square Parabolic Louver 

Luminaire) 
"i .,. I d 

fl} !fllJ1AJ\1UUt'jftl9f'U\91\9l~Ufl'j ~U'U'U~U~tI (Mesh Louver Luminaire) 

v 

lfl:JJ1AJ\1t)t)tj.,ftt9f'U~\9l~Ufl'j~U1J1J\9i16ij11~ ij\9i16ij11~ 3 U1J1l~1t1n'Ufiu ~16ij11~~1 \9i1 

6ij11~1~ tl1J U{l~ ~16ij11~'Wl'jl11Jftfl~ c11~trlucW1l1'jru If>JWfll'WL1ft~\9l1lJU'U1t1116ijV~ lfl:JJ~~flril1U'U1J 
v 

~16ij11~'Wl'j111Jftfl~ \l~ijUft ~1Jlfl\9l1U'Vtlfl11Ull1J~16ij11~~111~UUll1J\9i16(J11~t~ tlll U{l~Hft~'Ulfl 
" .J v v 

\9Il'l1V~Ull1J\9i16ij11~~11fltl'1~tI~nllU1J1J\9i16ij11~t~ tl1J 9f~ lfllJ~~flril1t1'~ 3 U1J1Jij 'jlt1{l~t~tlfl~WW 
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, v 

flll"lVi 2.21 Hff~'1~';n)cil'l1f1:U-W't'ltltH)"fftC)f'W~~~Un)"'1HUU~1'Ull'l~1
cu 

( www.tieathai.orglknow/lamp/ch%202.htm) 

v , v 

n) 1 f1lJ-W't'ltltlt)"fftC)f'W 1Pi'~~un)" '1HUU~l'Ull'l~l dJ'W 1 fllJ 1 -wVi)j~~un)" '1Yil~'Wlj)ln
cu 

u~'Wff~V(tl'WUff 'I tl't'l cu iJru tllJ~llJH 'W lt1ll'U~N '11 "tl~ 1 ~tllj) ~HU'l~tl'l~ llJU'Wlt1ll1Mt'Vi In'U~ l'Wl'W 

I d..., I :::, I .J "} c::, II]n 1 'j) I 

'11 "tl~ ffl'W ~l:UH 'W l'Ull'l'U tl'l '11 "tl~ lj)~:U~lGijll'l tt U'ItlJ 'W GJftl'l'1 C)f'l !~ til'll !lJU"llj)~ tt'U'I 

1~tlU)"~lJltlH1J'W 14 ~tl'lrill1f'U1fllJtlll1.2 tlJ~)" tm~ 7 ~tl'l ftl '11 fu 1f1lJtlll 0.6 tlJ~)" ~'1~l'Wl'W 

~tl'ld'~'Wtl~n'U ~tltlnHUUH't'l~~~~~H~"~)"ltl ~'1~1'Ull'1'Utl'l1f1lJVill1U'1~ 11ntl1 Hff'lH't'l~ ')~~lJ 

v ,v 

1fI :U-W't'ltltl t)" fftC)f'W~~~ttn)" 'I tt'U'U~l'Ull'l1l)jflWfflJiJ~tt"~nl)"1~'1l'W Vifll)"~ lj)l)"W l~'1ii cu q 

, 31 , 

n) dJ'W 1 f1lJ 1 -wVi)ju)"~E'Vl~flll"lff'l 60-80% (~'Wtlvtiunl)"tltlnu'U'Uu"~lff~Vi1~1 'Wnl)"cu cu q 

~~~) 

Gij) 1~tlrtl1ufh SIR ~'1 ~'1ffllJl)"tlYil1M1~~l'Wl'W 1fllJUtltlftll1i'UfllllJritl'lffll'l~ 
, , ~ , 

ffihtfflJtl 1~tll1T~'WVi 
v , 31" 

f1) tl1lJl~fflJn'Unl)"1~1'W~'WViftlUn'll'WH't'l~~'WViYil'll'Wl1l1 u 

'j) 0 f dd "'" <I ~ 'j) dd ""''' G] 'j)..., G] 'j)"}
'1)l1tl'l'Vll'lTWl'llJlj)tlfltllJl"Ilt~tl)" l1)"tl l1tl'lfllUfllJl'llJlj)tllJtl'Wt~tl)" !l1)"~l'1nl)"!GJf !f1lJ 

q 

;f "" <I <:!!lh~ tfl 'Vl'Wt'W )"l~Uff '1'Ul ~~l~ln1 fllJtlllj) lj)~u)"ln!]'U'W lj) tlfl tllJl"Ilt~tl)" l1)"tl lj) tl 

lj))lJtl'l1t~tlfl~ (1tf~1'Wfllfl~'Wln 'I.) 
, , 

'j) G] 'j)..., G] "'" I 'j) dd d'j) d "'" 

'\l) tll !GJflff~ ! 'W nl)" ~"~U~'W ff~l'ltl'W Uff '1'VllJflWfll'W ff '1lj)~ffllJl)"tl't'l~U 'ff 'I ff)" '1'VHn~ lj)ln
q q cu q 

'11 't'l tl ~-W't'l tl tl t)" fftC)f'W ~ 
cu 

Gij) 1 fllJvJ"tltlt )"fftC)f'WIPi'~~un)" '1U'UU~16ijll'lt1t1'U t~'W1 f1lJ 1-w~)jflw fflJiJ~tl1~tl'W1f1lJ cu q 

31 

-w'jtltH)" fftC)f'W ~~~unl 'I tt'U'U~lGijll'l~l 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

www.tieathai.orglknow/lamp/ch%202.htm


63 

"i 0' '" "i "" I ~I "i II) d~ '" 3)
fl) !fllJrJ~eH)!'HnC}f'W1l1l~un'j~UU1J1l16ij11~'Wl'jl !U~nfl !lJ'W !fllJ !rJ'VllJllTff~'Vltl'WU~~ 

~ ~ 

;; ",;f~ 3) "" II

'Vl~1l1lJU 'W 1t111U~~U'W 16ij11~nU'I1~tl~6ij'W!~'W'j,jlfl~'Wl'jllu~n (Parabolic curve) 1~t!1l ~U1J~GJ)'tl~
~ 

GJ 3) I .,., 0 I ~ '" I ~ I .J 
11 llJ U'W 1t!11 t'l1 !'VllnU\ll'W1'W11 ~ tl~ ~1'W1l1lJU'W 16ij 11~ 6ijtl~'I1 ~tl~ \l~lJ1l16ij11~UU~! lJ'W GJ)'tl~~ C}f ~ 

1~tI~1 i 1JU~1\l~UU~ l~tI,j'j ~lJlru!~'W 14 ~tl~rll'l1fu1 fllJtl11 1.2 !lJll'j U~·~ 7 ~tl~ 'ffl'l1fu1 fllJ 

.J 0 I d;f I.,., 3) 3) "" I II) d I <:t 
tl11 0.6 !lJll'j C}f~\l1'W1'WGJ)'tl~'W6ij'Wtltlf1U~tltlnUUUu~~vH·.j~llUll~~'jltl lfllJ trJU l~tI~TWlJlnlJ 

~ ~ ~ 

v v , , 

U~~Ul~1l1UtltlnllUUU~16ij 11~~1~~!'I1lJl~'ff111funl'j1~~1'W1'WcW'W Yirll'wn~l'WVI~ 

\ltlfltllJ~1!lltl{tl~!f)tlU~1~'W ~~~tl~nl'jU~~Ul~1l1Utlt! !~'W 11'tl~1J'j ~GJllJ 11'1~ ~'j 'j'W-ff'W fi'l !~'W 

(www.tieathai.orgiknow/lamp/ch%202.htm) 

v 
"" .,., <:t 
'W\ll'jru 1~~'W 

, v , 

n) !~U lfllJ lrJVl~1J 'j~-ff'Vliif)l'W~~ 60-800/0 (~'W tlthlunl'jtltlnUUUu~~1~~Vll~1 'Wnl'j
~ ~ q 

f, 

, , • V I 

fftl~~11~Vl~111!~lJtll~t!111cW'W VI 

fl) U~~Ul~~ l\llnlfllJ lrJU'tlm'l1lJl~nunl'j1~1'W~'W ~rlllTn~lU~ii\ltlfltllJcW1!lltl{ 
, v , 

o I.,., .:!i <:t 

'Vll ~1'W tl tI 'Vl1'W 'W 'Vl 
~ 

3) GJ 3).,., GJ "" I 3) d<:t <:t 3) d "" 
~) tll tGJ)'1~~ t'W nl'j~~llU~'W~~'Vl tl'WB ~~'VllJflruf)l'W~~ \l~~llJl'j tl~~U~~~'j ~'Vl!f1~ \lln 

q q ~ q 

11 ~tl~rJ~ tl tl! 'j~!C}f'W~ 
~ 

1 fllJrJ'tJtl tllj~!C}f'W ~1l ~!!n'j ~ UUU'Wl'jll1Ji1n \l ~f~ !~ 'W 1 fllJll~un'j ~~1J 'j ~ntlU\llnu~'W 
3) ;; ~ I 3) ;f~

~~'Vl tl'WU~~'Vl~1l1lJU 'W 111 ~tl~ U~~U 'W 16ij11~11 ~ tl~!ll 'W ~TW1fl~ (Parabolic) 1J 'j~f1tlUnl'j 6ij'W!1l'W 

~tl~~!11~tllJi~f~!~tl~~U~~Ul~1l1\llnl1~tl~ 1~~~1~ff1'WlJln\l~!1J'WUUU!~1 (Specular 
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~ d lIJ de:. Gj3lGj ,J dd31 I

surface) ')1'H) U1J1Jf)j~ 111 fJU ff ~ (Diffuser surface) !U'U 1 fllJ rw'VI'U fJlJ !GJf !'U 'V'l 'U 'VI 'VI 11 tl~f)ljU ff ~'4lJ 

Url~U ff ~1Jl)Ol~lUtlfJ !~'U ! 'U11'tl~11'j~GJflJ'j~~lH~J1J~111j 11'tl~~1J~111'j 11'tl~11'j~lJ1rl ~rl~tllJrl M'tl~ 
q cu cu cu 

f11'V'l~ 2.23 Uff~~~1tl~1~ 1fllJvJ~tltl!jff!C}$'U~~~Uf)'j~U1J1J'V'l1'jl11J~f),r~i'ff 

( www.tieathai.org/know/lamp/ch%202.htm) 

V 
e:. '"' d 
~llljrul)Ol~'U 

f)) !r/'U 1fllJivJ~!11'uff~l1lJ Url~Uff~1Jl)Ol111UtlfJ
q 

v • • 
~ d '"' ~ '"' dGj 31 ~ '"' i lIJ~.1 ~ 

'U) 'V'l'U'Ylj~)Ol1J!~)Oll'U11jtlN'U~'V1 !f)~H~)Oll'Ull~lJ~!~'jl~ lJlJ~~Uff~ 'Utl~ !fllJ rnHfl1J1l~fl1'j
q 

j~1~!'Uf)lj11~\P11U1111~1fllJivJ 
~ . 


fl) 1 fllJ ivJGJfU)Ol U!11'11 j ~ff'VInfll~Uff~\P11fl11U1J1J~1'U11~UeW U~fl 
q 
Wfll~Uff~~f)11 

1 fllJvJ~tleJ!j ff!C}$'U ~11~Ufl j ~u1J1J~tl~~ !r/'U 1 fllJvJ'jeJtl! j ff!CJf'U ~~ij~~ !!f)j ~~lJlf) tl~! 'U 

mU! cn11 j~ lJ1W 11 d~ti111 ~tlUtlfJf)11 l1~Uf)'j ~~~f)~11tll11Yil11lf)1ff\OJ~dJ'U tl'j1J!U fJlJ 11~tl1ff\OJ 
I .A di d ;: ~ d de:. .A 9t d 

tl fJl~eJ'U CJf~ lJ 'V1~U~l1 ~Uf)j ~'Ul11j j j lJ)Oll 11 j tl!U'Uff!~'U!~tlfl11lJff1 fJ~llJ rllfJl1~Uf)'j ~tll'H1J'U ff 

!11 ~ fJlJ 11~tl1~f)rllJ 11~tl11 fl!11 ~ fJlJ 11 ~tlrll fJff1fJ~llJtl~1~t'U 1 fllJvJ ~eJeJ! 'jff!CJf'U ~u1Jud'i~ 
~I <II '"' I 31 31 ~ lIJ Id 31 31 Gj 31 
lJ j~11 fJ)Ol'V'lrl~~l'U Ul1!'U 'U 'Yll~)Oll'U fl11lJff1fJ~1lJ'Yn eJ !lJ fl!'U 'U 'VI1~)Oll'U flrufll~Uff~ !~ jl~ !'\1 Uff ~ 

q 
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(www.tieathai.orgiknow/lamp/ch%202.htm) 

, ,SI 

1 fllJvJ~eJeH~ 'f;'l'!G]''W ~~~Uf1~ -:J UUU~eJ-:J ~iJfJW 'f;'l'lJU~U"~f11~1i'-:J 1'W Vifl1~V;111 ~W 1~-:JU 

f)) LrJU 1fllJ'vJ~iJ1.h~~'VlTIfl1~ 'tl~ -:J !rleJ LVi tI'U tlU 1fllJvJ~eJeJL~ 'f;'l'LG]''W ~~~Uf1~ -:JeJd1-:Jg'W 

1~tI~1'1J fi1~~tI~M1-:J~~"d1-:J1fllJ' vJ ~eJ fl11lJ'f;'l'
cu 
-:J!l1UeJ~~'W TU'Vll-:J1'W (SIR) iJfi1~1~-:J 1i'~l'W1'W 

, , , v , 

1 fllJlJ 1f)rl1l1 f Ufl11lJ 'f;'l'11-:JVi 'f;'l'ih!'f;'l'lJeJ 1~tl111~'WVi 
V, ,t V 

6ij) 'tlLl1:lI1~tl'U'W'WViL~~l'W~lL~~l~!1jeJ1i'1fllJ'vJG}fU~U 11~Yi11M'L~~ l'Wij~ 

fl) 1 fllJ' vJG}fu\OIif1 M'U'f;'l'-:J'U1~~1,reJml1lJ1~1~tl'U~'W~~iJ11eJfleJlJV;1!~eJ{ u~'tl1J~~l15~ 
~~-:J-:J1'WU"~lh~ -:J i'f)1:J1t11f) 

(Aluminium 

<!I <>I "'" .::1 rI!:"t ~ clll]<>I ~ 
Reflector) l1~eJ ~111f)!l1U'f;'l'-:J~"111'~f) (Plastic Reflactor) eJ11111~:lH"'W'f;'l' lJ~11'W111"eJ~f) ~~ 

SI SI , 

l1-:Jl1lJ~~'W eJ~nuf)1~1~-:J 1'W 1'WU~"~fJ~'f;'l'll1f)~~lJ fl11lJ~ -:J f)1~f)~~111t1U'f;'l' -:J6ijeJ-:J 1fllJ' vJVi~eJ-:Jf)l~ 
.J <) II] n.l.::1 <>I <>I ~ 
G]'-:Jf)1~f)~~111t1U'f;'l'-:J6ijeJ-:J ~fllJ rnlJ 2 "f)1:lW~~-:J'W 

SI , 

4.5.1 1fllJU'UuthUff\lf)11-:J (Wide Beam) !l1lJ1~rl1l1fUf)1~~~~-:JVifl11lJ11'-:J~~~U 4-7 !lJ~~ 
cu 

SI , SI 

4.5.2 1f1lJUUUtl1Uft-:JUfllJ (Narrow Beam) !l1lJ1~rl111i'lJf)1~~~~-:JVifl11lJ'f;'l'-:J1J~~lJ1W 6 !lJ~~~'W 
cu 
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f1) Uff~ffil~iliff~l!fflJel Gij) Uff~ffil~ff~l!fflJel fl) Hff~ffil~ff~l!fflJellJlf1 

fll~~ 2.25 Hff~~itJ H1J'Uf11'jf1'j~1l1VUff~Gijel~1 fllJ i ~1 'j ~~1'W'\1~el~tJcielVlh~~fl11lJ~'W iel~~ 

( www.tieathai.orgiknow/lamp/ch%202.htm) 

, jI ,. 

<:\ "i 0 Q.I GJ jlGJ .:!! <:\ <:\ 1IJ ' jI 
1l1f1fll~'Vl 2.25 !fllJU1J'Uf11'jf)'j~1l1VUff~1~f1~lJ!'\1lJl~ffl'\1'j'U tG})' !'W~'U'Vl'Vl !lJf111~lJlf1 

" " ,
'\1~el cW'W VlVl iliYi~Yit1'W n1J fl11lJffiil!fflJelGijel~Uff~ 

• , v • , 

ffii 1!fflJelGijel~Uff ~ 1 ~V~1cW'W YI clf~ ll~yh',rffllJl'j tltJ 'j~'\1 fJ~1 fllJ i ~H~~ ~ 1'W 1'W '\1~el~ i¢l'~f1ilf11'j 

!ilelf11 fllJ i ~U1J 'Uf11'j f1'j~1l1VUff ~U'U'U1~f1~lJ 

" f11'j!ilelf1' ~fh~~ i ~vh6ijel~'\1~el~tJcielVlh~llfl11lJ ~'W ielff~tT'W ll~~el~fhu~i1~fl11lJff~ 
q cu cu 

GJ =.t jI, d'd d 0 jI jI ,.t dt <:\ jI 

!'U f11'j~~~~~ l'jl~Gijl.:J ~1~'W!1l'W ~ l'jl~'VlU'U~'Wl''\1'G})'!'Vll'W 'W !~ elfl11lJ~~ !elV~U~~tlf1~ el.:Jfl1'j 1l~ 
cu 

1', 
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GlfU~!!{l~ih'i:l~1~l"lJV~l1{lV~ 

l1{lV~!lJl1{l en 1{l~ 250 1~~ 

l1{lV~!JJl1{l en 1 {l~ 400 1~~ 

l1{lV~~JJl1{lenl{l~ 1000 1~~ 

l1{lV~ lV'lhvYI 250 1~~ 

l1{lV~ lVlhvYI 400 1~~ 

l1{lV~ lV'lhvYI 1000 1~~ 

l1{lV~ 19$!~EJJJfll1JJ~tHl~ 250 1~~ 
'U 

I I v 

fll11Hl~~TVi'tl~ffll1i'1Jf11'j~~~~ (!JJ~ 'j) 

4 

5 

6 

4 

5 

6 

4 

6 

8 

". 
(www.tieathai.org/know/lamp/ch%202.htm) 

I V 

1flJJ 1 vJ 1'j ~~lU 11 {l v~'lhi VEJ'lh~ ~ fll1JJ~'W 1 V~~ijfltlHYJJ l1~u(l~fll'j1~~lU Yifll'jv:i~l'jtul~~U
q 'U q 

V V V I v 

fl) 1flJJ 1vJGlfU~UijUll1tTflJJlf1 fll'j~~~~~v~111'lTUfl~U~~U'j ~!l1lJl~ffll1i'1Jfll'j~~~~ 

lu1J~ntu!~~lu~~ UYlUl1{lV~vJ{lvv!'j~!9$U~
'U 'U 

V I , 

fl) f11'j 1~r~~~l~tl'W 1u~uYh~EJlnU111''j~l~ff6ijV~l1 (l v~Yiu~f1~i1~tlU 
t:!i GJ 31 q 31" I"'" ."..". 0 0 31 ..". IfJ I ." 

~) f11'jtr;lVfl !Glfl1~V~ GJt~fll1JfJJJ !l1u!l1J~~lJJfllUU~Ul6ijV~~~~~ !~'jl~ !JJ~~UU 
v , v 

VTil~~YhlMV1EJf11'jl~~lUrl'u U~~llil~~lJJYi~v~fll'j ff!i'lEJU U~~ lliu'j~l1iJ~~'i:l~~l'W
q 

v 
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lflJJ1vhn\9l 

lflJJ 1vhn\9l1)O)tli11 tJ1 tfflYif1l~1'Wriel'HtY'WfftlliJ~tlfl11JJflTfJlfl11 Yi~mvlelfl11riel~ 

ff';h~fflYif1l~'W~"lJ'Wl\9liYitY tGJf'W ff'W1JJnWl r11'W'ilt))o)1fl fffll'W~rielff~l~ 1I~L1W"lJ'WciltJff'W~1 
t~'W¢l'W 

I :P :P I • 

flw ~fl1:JW~ 'Vll~fl{1fflff~{ ti1el~ 'illfllflJJ 1~ffl)o)~\9lfl~el~fllm,Jelflellfl11 ~~t!'W ff~ Yi fl11 

" .
fl11JJfflJJ11fli'Wfl1111el~fi'W'l11Url~~'W~~ el~1~tYt)tJfl11ijfh IP54 (\9l~111~Yi 1.2)

q ~ 

1ff~~i tVllfl11flJJ ¢lel~t~'W1ff~~'Vl'Wfl11~flflit)'W 1~~ ijfl11lJU~~U1 ~Url~'Vl'W'Vll'W~el 
"i ~ lIJ "i 9J "i 0 ... ~ ,,J l"i 9 9J ,... tIh

flllfl1~U'Vlfl t\9ltJ'Vl1 ru !fl1~ff11~"lJel~ tflJJ'Vll'illflel~'JJJt'WtJJJYirlt) "lJ'W~1J t\9ltJ t"JfUJJ~JJ~ (Die-Cast 

Aluminium) 

fll tI'W elflellfl11 

" r " • " I

'l11Yit!fl"lJt)~1flJJfi1lfftll'WYi~\9lfl~ 1flJJ 1~ffl\9lYi~\9lfl~ i 'WYi'Q; ~-1~~ fl11fht1~()~U1 ~tJ~'Vl~ 

flW~fl1:JW~'Vll~Uff~ 

fl11fl1~'illmtff~"lJt)~1flJJ UtI~tJ1~tfl'Vl"lJt)~ lflJJ 1~ffl\9l1~ ~lJJfl11~fl11fl1~'illtJUff ~"lJt)~ 

lflJJ~lJJ~ CIE 43 (TC-2.4) 1979 ihYi'W)O)flel 

(www.tieathai.orgiknow/lamp/ch%202.htm) 

"i d~ tld'~"i 9J' 0 lIJQ.I

t fllJ 'VlJJfl11fl1~ 'illtlUU ff ~ffJJJJ1~1ffJJ1J 1W 'WJJ tfll ~ff11~~lmYi JJl~fflYi 111 ~1'W t~ ffl\9l 

i111l~1111~ttY'Wfl11JJff~ltffJJel"lJt)~Uff~JJlfl 

"lI) fl11fl1~'illtlUff~ffJJJJ1~1 2 1~'W11l (Distribution symmetrical about two planes) 
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(www.tieathai.orgiknow/lamp/ch%202.htm) 

t 
o <d I 

'ft'lJlt'ft'lJtl\Plfl11U1J1J fl) 

fl) fll'Jfl'J~lj)lt1U'ft'~'ft'lJ1Jl~'J 1 'J~Ul1J (Distribution symmetrical about one plane) 

( www.tieathai.orgiknow/lamp/ch%202.htm) 

1fllJ~ij f11'Jf1'J~"1t1'ft'lJlJlll'J 1 'J~'Wl1J !'I1lJl~il1J~l'W~~tl~fll'Jfl11lJfftl~'ft"·;h~'ft']j It'ft'lJtlUft~ 

ijfll'J'ft'l\Pl'~'J~V~'~ 

~) fll'Jfl'J~"lt1Ut1'~':J'ft'lJlJl~'J (Asymmetric Distribution) 

(www.tieathai.orgiknowllamp/ch%202.htm) 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 

www.tieathai.orgiknowllamp/ch%202.htm
www.tieathai.orgiknow/lamp/ch%202.htm
www.tieathai.orgiknow/lamp/ch%202.htm


70 

Q.I 

~ GJ 9/') da! lIJ ' .%, Q.I ~Q.I

flTH{ltJ fl !GJf ~fllJ'VIlJfll'j fl'j ~ 'Dlt1Uff.:J ~lJfflJ lJl~ 'j 6jJU tJ ~fl'U {lfl1:lW~.:J lU 9:f-:jfl'j l'Wfl'j ~ 'Dlt1 

Uff.:J6jJtJ-:j 1 fllJ tJl'Dlj~11~ 1.:J ~ 1-:j flU 111 

lJlJtilUff-:j UU.:J11'j~U1'V16jJtJ-:j 1fllJ1'WfflYil1~ ~llJlJlJtilUff-:jWllJ~ NEMA tlTt1UYil fitJ 
q q 

1 ". t9/ 0 Q.I a!lIJ' a! ~ a! 9/ 9/ a! a! 11] '11]
fl) ~lJfl11.:J ~l1lJl~ffl'Yi'j'Uff1}01tJlfll'j'VI !lJ'Q;-:j lJ~U'VIYillU6jJl.:JlJlfl~ lJ'j~tI~'VIfflYil tlJ tfH'IUfl 

6jJ) ~lJ111U fl{ll.:J !'YilJl~ffll1 f'U'j~tI~fflYil111Ufl{l1.:J 

fl) 1JlJUfl'U ~l1lJl~ffl'Yif'UfflYiltJlfll'j'Q;.:J lh~tI~~fflYil1f){l 

d I'
fll~'V1 2.31 UffYil.:Jfll'jUU-:j1JlJtilUff-:j6jJtJ-:j1fllJ1'WfflYilWllJ NEMA Field Angle 

(www.tieathai.org/know/lamp/ch%202.htm) 
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.:!! I 

70 ~lWl'j 11'jtJlJlnn1110-18 

60-70 ~lJA'j18-292 

53-60 ~lJ\9l'j29-483 

44-53 !lJ \9l 'j4 48-70 

30-44 ~lJ\9l'j70-1005 

24-30 ~lJ\9l'j100-1306 
'j/ 

7 130 ~'UltJ 
I 

flTV1~ 2.32 U~~~lllVl'j~SUtJ~ 1fllJlvJ~1~ 
( www.tieathai.org/know/lamp/ch%202.htm) 

1 fllJ lvJ~lY'lNl'j ~~~l1~tllJ Jjnij\9l1t1~M tJt1lJ~ijfl11lJU~~U'j ~Vl'UVll'U\9ltH! 'j ~n'j~UVln1¢l' 
'j/ •• 

~n11UiJiJVl'j ~ntllJ ~~~l1lJl~niJnl'j~~\9l~L'UYiYiH'fl'U~llJl'jtl~h'U 11llJ1U{J~t)11}1}~111 L'l1'~11fllJ 
qJ 

, 'j/ 'j/ • 'j/ 

L-fftl111t11¢l' 1~tli11tJ1fllJ'jtJVl'j~U 1}~ij,jl11irnlJlnUtl~ij"'Ul~fitJ'U~l~' l1W l~!l1lJl~Yi~\Ol~~L'U 
qJ U 
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fll'W~ 2.33 U'ff~~~tJ'Vn~"tN lfll/lyJ'ffl~'Vl'j~fnllJ 

(www.tieathai.org/know/lamp/ch%202.htm) 

!II !II 

1 fllJ 1 yJ'ffl~'V1'j ~fl"'lJ iJfllj\9l1t1~MV,ylJFH ~l~~tJfl'jWfl11JfJlJ~t",~,j'1Yi"'V~t'Vhu'W u~1 'W 

, QI 31 11) '.::l QI QI '31 '1 r:- 11) _ l.::l "!"j 31 31.Ji _31 QI .::l 
L'l'1'W GijV~1l1L'1'~'Vl V'WUL'I' ~ 1) ~ tlJlJ1l1tNYiV'I1lJ t~tl'Vl1 t lJ 1)~lJ!"''WL'I'lJ ~"l~11'Wl!~ V1JV~fl'WYi"'V~Vfl 

!II .J !II!II • 

i'WYiU~ 1 fllJ 1 yJL'I'l~'Vl'j ~fl"'lJlj~tJjl~fl~'l1~i'~U",~ljtllYiUfl11ilJlfl tYilJl~iilYif1J ~Yil\9l~1uVi~~-

1~~ ~GJ1'W 1J'W~L'I'l~ ~iilYif1JL'I''WllJfiwl 

lfllJU"'~Yi"'VYiln1Jfll'jt~Vfl1~ 

lfllJ 1vJL'I'l~Vl1)1~11"'t)~'l1~L'I'tllU en l~u1)'W 

tJ'j~Yi5~~~~~1'W1$l 

fl) nl'jiv~ihtl lCJJ'l:H'ul YirV'fftll'W~riVL'I'~l~ ~1~lfllJ 1vJL'I'lYilYi"'VYiln~L'I'tlltHJ11"'11)'W 

~i1V~1)lfllfllJlj'jlfllQfl u~ljiJty111~~V~Vl~fll'j1~~1'W GijV~Yi"'V~J'WH"'~~V~1~'Vi~~~1'W1yJvh~~ 
11itJ'j~Yi5~~~~~1'W (~1'W~~V~fll'j1,r!11~ 1yJuL'l'~L'I"·h~1 $l'l1U Vi ~V~1~Yi"'v~u",~ lfllJtJ'j~!fl'Vlii 
.:Ii 31 11) I _ I QI 1', QI d 
tl~UlJ 1)~ tlJ lJ'j ~Yi tl~ ~'" ~ ~1'W fl1l1lJ) 

Gij) fll'j it)~~,rUL'I'tlliJlltlfl'j'jlJ\9l1Vlfll'j ~V~Yi1)l'jrulfl1llJiv~ L'l'il~'j t)1J~l~t~Vl~Vfl 

Gij'Wl~11l~t""~ ~TW 1'WEijV~1 fllJ fll'j1 ~lfllJ 1vJL'I'l~Yi"'t)~tJ~VtltJ'j~1)fl11lJ~'W1 fJL'I' ~ ~fJ~~~Vfl@"V~
q <u 

tlltl'VlV~1 'Vl'j't1rn1 fl1'j 1~Yi"'v~!lJ'l1'" en 1",~ 

~) fll'jiv~·L'I'il~'ffU llJ '" lU 1)fJ~'j tl 1J~nwGij'Wtlltli,\ai'l ~11i~fJ~fll'jfl11lJtlfl~fJ~"fJ~@
<u 

lJlfl uu~tll1,r1~Yi"'fJYillC}f!~tllJfl11lJfi''W~~ 
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'JI Q.I 

6ijtlfl1'j'j~1~ 

f)) ti1~N1l1f)11(lfl~~i~ti1J1fl1J 1cWLY1~~i11'fl111Jt~1JUtNLY~1Jlf)tllllt~'WtJ'W~'jlCJ~flrrlCJ~l
'U 

1~ ~~~tl~tiitlf)\9l1ul1U~iuf)l'j~~i~i11'tl11Jl~rr1J l1lfltiitlf)i~1fl1J 1~rrl~~ tltlf)u1J1Ji 11'1fl1Jrrl1Jl'j() 

u~urr~ (Shield Type) t~tl1,ji11'1Jtl~tMUUrr~l1lmll'W6ijfl~11(lfl~cJ'jlf)~ 1~CJ~'j~i'W~1J~1:J~~ 
I I 

~ I '" I d "'" Q.I 'JI 'I 'JId 'JI d ~ d Q.I 

1J'j~rr~fl U(l~'lf1CJ(l~t trr~1Jl~~TVHf)~ 1l1f)11(ltl~U(l~~1rr~'VlflUUrr~ ~ l11JU tlCJ'YItl~l1'j tlfll1l1J~1f)'jtl~ 

urr~iJ ~~11U'11fl1J~~tll1lt1JUt(l'Wffl1ltlf1'j~1lf)~~fl~tiU l ~ihr(l~'jl111tlm~ 

2.4 'fitl 
Q.I 

fl fll 'j f) f) f)H'lJ 'lJ 

'JI l1J 'JI I d ~ I "'" "'" "'" Q.I "'.:; d ~ I d ~ I 1 "''I 'JI l1J' d , d 
~fl~f)l'j ~~ tlCJ1~1J1J'j ~rr'YIfjfll'Vi JAI(l~flWCV1UU f)1l~()tl111Ju'j~ CJ<>JfU ~<>JfrrtlCJ ~1J~t'Vll'Vl fl1'j (LOW 

III 

FUNTION) rll11l'lJrll';hcJ'j~ 1CJ'lfui~rrtlCJ~ (HIGH FUNCTION) tJU ~(l~ f~Ut1fl"W6 ( 2528 : 1) 

"''I 'JI d 'JI .;" l1J .:. 'JI , d 'JI dGt 'JI e! I d'

1l'j~1CJ'lfU ~'lfrrtlCJ~11J'YIr;jflU'Vl1"1 ~1l'Vl'jl1H'lJtl~~U11 1Jl1Ul'Y1 ~'lfrrtlCJU1J'lJU U~fl111J(l~WCJ~tltl'W 
," " 
Viir f)tltlf)U 'lJ1J 1~fi~tlfl f)1JltJ'W '1~~fl1JrrUtl~fl111Jrr~~1flrr'lJ1CJtlcJl~ t~1JVi tsiU ij~ i Ufll1ijl1U'lVi 

l1~f)fitl i~fl111Jfl1Jsi1CJi 'Wf)l'j,fU ff1J U~t'jlll~tt1U 1~ilijf)1'jfltlf)U'lJ'lJij~~i~iUfll1fl~1Jln1JltJ 

l1(lltJU'lJ1Jl1(lltJ'lfU~ \9l11Jfl111J(l~tfltJ~i'Wfl1'j i~1l'j~1tJ'lfULiJ'W f)1'j ttl'Vil~~ U~f)~l~tsiU fl~rll11f'lJ 

เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



74 

lIJ 'jIOJ OJ"'" dGJ 'jIlIJ 'jI 

1\Ol'j1J'Q1J~t'Yt~Gijru~V1 tG)f 1\Ol 

m~l~elth~ 


OJ ''jI d .e:9.A 'jI dGJ 'jI "'" OJ rI'.?1 d. d 0 OJ .<::!, 

\Ol~fH'Il1~el~fll'jVlro~~\OltHt'j el~"el~'Yt 'W lVi tG)f'ffelVGijel~ H"~flruCVI11tlJ'W 'ff ~V1 'fflfltyU"~" ~telV\Olelel'W 

.,QOJ o.?1 ,d.d 'jI.e:9 'jI , .<::! 

lJl fl C)1~'W fl el el flU1J1J ro ltlJ 'W elVl ~V~V1ro~~el~ fl'fl'l::llGijel:Y" el Vl~" ~ !elV\Ol 

" 2. fl11lJtJ"el\OlfiV ~~~ih'W1VtJ'j~lVG)f'W1~lJlflt~V~1\Ol dellJro~ijlV1'1::1t~V~U'W 

~~~firucvf~1ll'fl11lJ'ff~\Ol1fl~1~~ iTflro~tfi\Olro lfl!fl~el~ ~fl 'jfl"U"~tfl~el~1~ 'VHh fll'jelelflU 1J1Jfl1 'j 

o .e:9 .e:9 ~ I OJ 'jIGJ 'jI 'jI.<::! d lIJ 'lIJ 'jId 'jI .A lIJ 'jIGJ 'jI OJ .:!! .<::! 

fll'W~tl~fl11lJlJ"el\OlflVSUel~~ tG)f tll'Yt"flt"(J~ tlJ t\Olfl~el~tt'ff\Ol~!fl'jel~'YtlJ1V n tl1G)f\Oltro'W'Yt'jellJ 

fllelTI1J1V il' ~~~firu cvfffl'Yt i'1Jt~fl ~V~flli1~i1~ 1'ff~~t~'WcW'I::I n"lt~fl!ell!~ltJ lflfi\Ol'Yt~el ellJ Ufl 

Velflt t1J1Jro~~el~flTw~ti~fl11lJU" el\Olfi(JGij el~ v4'1 ~t1:J'Wfflti\U ijfll'j Velfl! t1J1J1J 1~ eldl~ ~el~1~tVlflUfl 
<u ... 

~t~(Jfl11U1J1J1J'j 'jlJ\Oll tt~fll\Ol iJJti~ 'lhv1 'Wfll'j 1 ll'fl11lJJJ "el\Olfiv !,f'W fll'j elelflU1J1J111!fl~V111i1 
OJ r:Y .:!! ~'I .<::! d GJ OJ OJ .<::! 0 .<::! ~ GJ 'jI'jI OJ 'jI OJ .<::! 

(l~Ufl'ff l1 'j el'4lJtfl~W1 "elfl t1J~\OlSUel~~\Ol"lJ ro~lJfll'j V11tfl"V1tlJ\Ol tl1 Vel'W ff'j ~'j~fl'W"llJfl1J!fl"V1 

~1~ iU tvtVfl11lJJJ"v\Olfiv ffll1i'1Jfl'W~iJJVI'jlV'Yt~el!flViJ'eli tJl11.!'Wtri'W fiv ~~'Yt1.!'W ~~~GtJ'Wutl'W 
.?I ~ ~ I OJ GJ 'jI ''jIGJ 'jI 
tlJ'Wfll'j!~lJfl11lJlJ~el\Olfl(J tl1Ufl~ tG)f 

d "'" OJ rI 'jI.<::! d GJ OJ "'" OJ rI.:!! l' 'jI
3. fl11lJ USU~U 'j ~ H"~flruCVIro~~V~lJfl11lJ t1,,~u 'j ~ t 'W ~1Gijel~ ~~~flruCVI'Yt'jel ! fl'j ~'ff'jl~ 

!1:J'Wfl11lJtl1lJl~'fflJ1'W fll'j~,rflelelflU1J1Jr~fl1~fJru'fflJ1J~SUel~1'ff~W~'1~~1'W 1'W 'Yt~elJJ~lJlruSUel~ 
l' 'jI GJ .<::! d .?I "'" OJ rid 'jI.<::! OJ: OJ I "i r:Y 'jI J 'jI 'jI GJ OJ 

tfl'j~'ff'jl~ !'Wfl'jruVltlJ'W~H'I~flruCVIVlro~~el~lJfll'j'j1J'Wl'Yt'Wfl tG)flJ t~~ !fllel ~el~t"l tro'l'H'Ifl 

" " " " ,1fl'j ~'fffl~U"~fll'jf1JU l'YtUfl flfl~~~el~ i'JJVi~!~el~Gij el~fl11lJ'ff1(J~ llJ (Yl1~ft"JJ~ t'Vi'jl~ij1Jtu'Ytl11... 
'jI GJ 'jI1' 'jI GJ 'jI.A d "'" OJ OJ 'jI .?I 'jI.e:9
tll tG)f tfl 'j ~'ff'j 1~ t'YtlJlflt~ elfl11lJUGij~U'j ~ ro~tfl\Ol'ff1'WVll~ fl1Jfl11lJ~1]J 'W flVVflU 1J1Jro~~el~tlJ'W~\Ol~ 

tell~~ 'ffel~~~if!~llJ1V~1 'W fl11lJ~el~1ll'i~ ff1'Wfl11lJU~~ u 'j ~GijU~~1~~~firu~!el~ J'W~~'W el~~ 
~ I I .:!! GJ 'jI OJ ~ I OJ .e:9 'jI GJ 'jI "'" OJ rI I 

fll'j el elfl U1J 1J ~ lJ 'j 1~U" ~ fl1'j t" elfl tG)f1'ff~ U"~lJ 'j~flel1Jfl1J fll'jfffl'l::llSU el:Y" fl1'j tG)f~"~flruCVI11 

"'" OJ rlOJ I 'jI OJ : OJ .:!! lIJ .:!! lIJ I 'jI d 'jI

~"~flru CVI\Ol~fl" 11~ el~ 'j1J'W 111 'W fl'Yt'j elfl'j~'Vl1Jfl'j~!!V1flel~ t'j'Yt'j V AlJ 1'W Gijru~1G)f~l'Wflfl~~el~V1\Ol"el~ 

JJ'j~flV1Jfl1'jVelflU1J1JiJJ~1V U~Vdl~i 'j~~llJ fl11lJU~~tt 'j ~Gij el~ lfl'j ~f1'f1~'Yt~el~1r--1~~firucvf 

4. fl11lJ'ff~\Ol1flf1'1J1(J1'Wfl1'j1~ UflVelfltt1J1J~V~fffl'l::l11G)flfllV1fl1f1!~~fl"!~V1fi1J 
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QJ"k ~I 9.1 9.1 9.1 Q.I I <I 	 9J.::! <I 
lt1 0)1'HI~1J'j~fltllJfllt1f111lJ'j 'Yll~fll'W"U'Wlflffflffl'WlJ'W'1:W (ANTHROPOMETRY) fll'W ff'j'jfflff\91 'j 

~ 	 q 

(PHYSIOLOGY) l1~Yh1~'Yl'jllJ ~fl~ltlfl fll1lJffllJl'jt1"utl~tllt11~bil'W~1~~ 1'W il~fllt1lJ'4E:J 6 
4 9 9J~ 1 e!!.t:!i 9.1.:::..:::. 	 "k ~ 9.1 I d 

!'Vitl ~GJ)'1J'j~fltllJfll'jtltlflUlJlJ 'YI'jtlflflE:Jlfll'Wl1\9l1'Yltll (PSYCHOLOGY) 0)1~fll1lJ~ ~ 'Wfll'W\9Il~~ 'VI 

" fl"11lJ1U 	 11~yh1~UfltltlflU1J'U tltlflUlJlJUfl~fll'Y1'Wfl"u'Wlfl (DIMENSIONS) bil'W 1~~ bil'W!~l 

O?I I 	 ~ d9J.t:!i .:::. I d ?I .:::. QJ <ld9JGJ9J9J GJ9J QJ I I/(~IQJ QI ?IQJ

111!1J 'W tltll~ tI~'Yl\9ltl~flflE:J l1GJ)'lfl~ flfll1 fl l1~tlJ'W~fl\9lflW CVl'V1 ~ tGJ)'~ tl~ tGJ)'tllt11~'jl~fllt1 ~1JfflJ ~fftlJ'W 

I 9.1.1 9.1 4 e!! <II 	 GJ 9.1 '1 <I de!! QI 

nfll'Wl'W 	tGJ)''W tflltl flllJ tfl'jtl~lJtl f:J'iJfl'jW\9l1~~ fll'jtltlflU'UlJfllt1 !'W'YItl~ I.fltlffl'j'jt1t1'W\9I 'YllJtll1'lJ 

QIQI }I Q.I QJ I d 9.1 .:::. QJ <Id I .1 9.1 9JGJ 9.1 9JGJ I/( 9.1 9 9.1 9.1.:::. 
'jt1l1fl'jtll'W ~lJfflJ~ff~l~<i) tlJ'W~'W ~fl\9lflWCV1'Yltlfl\9l1tltll~lJl'Wtll~ tGJ)'rj!fl ~fl!fltI !GJ)'lJ1Uflltnflfll1lJ 

1lI 	 " 1lI 

, lifflJ1t1jl~fllt1:U 'W ~Ufffl~ ':hftflE:J lfllt11fllf1t~~ fl fl ili~'Vitl U~;1~U~~tl~ftflE:J1Nil~ fitu en'~~ fl"11 
1lI 	 , 

1~~rltl'W 11~ i 'iJt'YIlJTJ1~fl~nW en'u'W ili~ t'Vi'jl~~~\9Ifiwen'lJl~GJ)'iJfl~il\9llJl111fl'iJ'j~t'Ylff~~1'W \9Ifl c11~ 

tltlflUlJlJ 1fltl1 ~1Jl\91'jiTl'W~1 ~"utl~GJ)'11\91~1'W\9Ifl ~ih'iJjl~1'YIru1~fl-J1GJ)'11ttlt~tI !dtlGJ)'11ttlt~t:J
.... ~ 	 ~ u 

'l11lJ 11~tlll1l1~ ili'Vitl~'YI ~tl'YI flllJ ili ff~fllfl1 'Wfll'j 1 ~~1'W iTfltltlflUlJ lJ ~~~1!~'W ~tl~fffnnrl'flbil'W 

jl~fllt16ijtl~GJ)''WGJ)'l~'YI~tlt~lvr'W i~l~~il\9lfiwen't~t.HflWen' 
SJ 	 , 

5. fll1lJfflt:J~llJ ~il\9ltituen'l 'Wt:JfliJl1l111'WUfll1lJfflt:J~ llJUlJ-Jlijfll1lJfflf1tlJ iliv~ 
q q 	 u 

'YIul~l~fftlt:J 1~!li'Wfllt:J'YI~~ ~fl\9Inw en'ul~tldl~fll1lJ fflt1~llJ~~tl 'YI,rl~l~fftlmr'Wttl~ !i'W 

~il\9ltiwen'6ijtl~~'j~~fl "utl~1 GJ)'1\91flU~~~1~<i) ~~~4tltnflfll1lJ'iJ'j~'l'1lJ1111'Wfll1lJfflt1~llJ"utl~ 
~il\9ltiwen' fll1lJfflt:J~llJl1~tn\9llJl111fl~~fftl~~~~1t1tl'W~tl ~'iJjl~ (FORM) Ufl~ff (COLOR) fll':i 

fll'Y1'Wfl';j'iJjl~ufl~ff 1 'W ~1'W tltlflU UlJ ~il\9ltiwCVl111 t'YIijtl'WtllJfll'jfll'Y1'W \9l 'j'iJ il~ ff '~~llJfll1lJUfl 
~ 	 ~, 

flfl6ij tl~ ~~'j fl 'j~~tl~~l 'j u~1'W ~ 1'W tl tlflt! 'UlJ ~~\9Inw en't~ 'W 1'W tlfl1:l w~flfl'iJ~f:J\9I !;1'l'Y1fl ';j'j lJ l1~Vi 1~ llJ 

9J.t:!i.t:!i.:::. QJ IQ 9JQ 1IJ11IJ9Jo?! 9.1 .t:!i 9.1 	 <I 
fll1lJGJftllJ fll1lJ ~fffl'W flflfl6ij tl~'Wfltl tlflUlJlJU\9It'Vitl~rjtfl tlll.lJ !fl111tlJ'W \91 tl~tlfl"u tl~flUfl~fl~tnWCV1 

~fflJ ~ffl'W	~'iJjl~tm~ffrl''W1tftl'llJl~fflJ 

~lt1t'YI~6ij tl~fll1lJfflf1tlJ6ij tl~'j'iJil~Ufl~ff~ij ~,,~tl~~~tiwen' UfltltlflU'UU ~~ ~lt~'Wtldl~ 
q u cu 

~~~ 11~~tl~ffflE:J l1GJ)'1 'Yl q1:l fi'YI ~tl'YI ~flfll'jtltlflUU'lJUfl~1GJ)'1'Ylq1:l fi ff ~~!~ 'W 1GJfl'Yll~~1'W"tJtl~flfl'iJ~ 

ui{1'l11lJl'iJ 'j~ tlfl~~ffl'W1~tllJ flfl,j~'Yll~~l'W tl~ffl'Y1 fl 'j'j lJ1tftnfl fll1lJ fl fllJfli)'W
q 	 q 

6. 'j lf11'Vi tlfflJ fll'j 
.:::. QI <Id "" .1 ~ I 9.1 Q 9.1 9.1 9.1.:::.'1 

~fl~flWCVl'Yl~fl ~"U'W lJ leu It:J'W 'W tltllJ ~tl~ lJ"U tllJ"fll'W~U 'j I.fl flU fl~ cu cu 

d IIJ 9.1 9.1 9.1 0 9.1 .:::. QI <I I 9.1 Q 0 I _~ d GJ 9.1 I 

fll'j~fllfl'Yl I.flfl'W fll1Ufl~ffl'j111Ufll ~fl\9lflWCV1(JtllJl1 ~~tl~1Jfll'jfll'Y1 'W flfl'llJt 1Jl'Y1lJlt:J'Yll1~ I.GJfl1 

d .::! d I IIJ Q 9.1 9.1.:::. 9.1 e!! .:::. QJ <1.1 Q
!lJ'W fI'W flqlJ 1 fl tllGJf'Vi~l'W~t lJ'W tltll~ !'j lJ fll1lJ \91 tl~ fll'j 1GJfff'W fll 'YI 'j tl ~fl~flWCVl'Wt'Vi (J~1fl Ufl เอกสารนี้เป็นเอกสารที่สงวนไว้สำหรับการใช้งานเพื่อการศึกษาเท่านั้น ไม่อนุญาตให้นำไปใช้ประโยชน์ด้านการค้า 

ไม่ว่ากรณีใดๆ ทั้งสิ้น อีกทั้งห้ามมิให้ดัดแปลงเนื้อหา และต้องอ้างอิงถึงเจ้าของเอกสารทุกครั้งที่มีการนำไปใช้ 



76 

Q.I 	 <:!l =<:! = d, d 
1ff~ Ufl~nH)nTfin171~HW1'Vl~1t171\?l!711l'itJl~fftJ 

I IIJ d<:! 'jI ~ I 'jI ~ I I I 'jI . , d 0 IIJ 'jI d 
fltll~ t7n\?l f,)llJ7~tJ1Wn17flfln~J1Ufl1 lJ71n{]11 71f11f1flU6ijl~u~~~n11'Vlnll'iU~ n n 

<:! ~ Id ~ I <:!l o'~ I 'jI' Q.I GJ ' ,d Q.I 'jI IIJ 'jI..k tQ.I 

flluu~tJn17 tlJfI tlUUlJ(l ~l'i 7fl~WJUlfl-:JfllJ7~n fl'lJ\?llU \911~~ nu tl'itJ U\91ntl~\91fl~f1~ n'1f-:)fJWfll6ijtl~ 
')J 

~~\91nWcvlUU 1'7 tlnil!tJuinn17f1\?lfll1~~1t1 
" l'i~nn17ufl-:)u~1~n'lJ~~\91nWcvl 

" 	 I • 

n(l i flU~fI~G}5U~flfl\?lUU U fl\91fffl~ 1V;flYiu~ i~t1flnU'lJ'lJri1U6ijfl~~1f17fl'lJ'lJ~nw~1~~ 1l1ff~~1fl 

1Ufl17fJfl\?lcMfltJ U9ftJ l'i1flltJ~tlUfl~ i l'irl~lt1 
Q.I 	 =<:! = .... Q.I a' d .... 'jI Q.I Q.I a' <:! 

8. 1ff~Ufl ~1ti fl17~(l\91 ~fI\91.flWCVI ~\91ffll'ifl77 tJ'Vl~fI\91\?l1t11ff~ff~!fl71~l'i fllutJ 

.... <:! <:!l GJ 'jIQ.I =<:! .... IIJ 'jI '<:!l =<:!GJ ~ d d IIJ' 
n77tJ1tifl17lf1flfl !'lf1ff~UfI~1'fiv.J(l\91 t\?ll'ifllt1U'lJ'lJ U~U'lJ'lJl'i7fl1'fi !\?lfJ~u~1l'itJl~fftJYI'tl\?l Y1u~ ttJ 

o GJ 'jI'jI =, <:!~I,"Q.I Q.I 'jI ~ <:!l. Q.I ....<:! .... GJ 'jI
'Vll !l'i~UlJUfl17 ~fI~~-:Jn1TVllJ7~tJ1W ~~UU UflflflnU'lJ'lJfI~u~\91~Nfl'n1:l1!'jfl~1ff~U(l~1tiv.JfI\91!l'i 

" 	 .
tln~~ 1\?lml1'Vn~1ff~~l'Vnfl~(llff~fl1UU\?lfl~'lfU\?l u~ljfJW fftJ,j~'Vll-:J fllt1111~ Yi~l~n"H)fln itJ 

I I " 

i~nrll11I1'Ll'itJl~fftJtl'lJfJW fftJ,j~6ijfl~~~~nw cvlYiVi~ljv~'U~f1ffJJ'tlU ljn177w7~r1GJf1t1nU~l1nEf 
.,;. 'jI 'jI i 'jI Q.I d 0 <:! GJ 'jIGJ ' d";' 0 GJ 'jI QI I 'jIQ.I <:! 
ff -:J U1\?l fI fltJ \?l1t1fl17 'lf1ff~ 'Vl Ul flfl 'lJl'i l.lUntlu tJl t'lf t l'i tJ ntl~'Vll t l'i Unflfl flU'lJ 'lJ tlfltJ~fl-:) tJ'lJ'Vl1Jl'Vl 

I ')J 	 I 

= ~ <:! 	 <:!l .?I 'jI t = 0'= 'jI 'jI <:!l GJ 'jIQ.I d <:! Q.I GJ 'jIGJ IIIJ 'jI dQ.I 

L~tJ6ijUflnflfl !lJU~'lf1t1~'Vlfl1:lff-:JU1\?lfltltJ\?l1t1fl17!flfln t'lf1ff~'Vll'ilJUntlUnfl'lJtJl t'lf tl'itJ t\?l 'Vl 

1'7 tlfl'h ~ i '1f!fl(l 

9. 	 n17 6ij U ri~ trntlflflU'lJ'lJlPi'tl~rll'W~~~fl17tJ7~l'i rJ\?lfll6ijU ri~ n176ijU ri~ff~\?l1fll'i1tl il,j 
1'. '" " 

7~ tI~'nti'l1rfl7~tI~ i nfiflU n1tlYi1Un176ijU ri-:JtJlnU'flm~ tI~1\?l n176ij uri~'Vll~'lJn'Vll-:Jt.'hl'i1tlYll~ 

tllnlfl'lPi'fl~vhn17'lJ77ui1'lJMtlfl~1-:J i 7 i1~u~yh111'v.J~\91nw CVl1l,j!fl\?ln17tfftll'iltl~17\?l 6ijUl~6ijtl~1Pi'
q 	 q cu 

a' 	 = 'jI <:!l .l d dGJ 'jIGJ ' <:! 'jI 'IIJ ,d 'jI <:!l 
f1tlUL'VlULUtl7'lJ77'VlflffUflll'i7fllUtl'Vl'Vl!'If tUn176ijUff~tJ6ijUl\?l n11~ tll1 ff~ t'Vll !l'i7 ttJu~u l'i7tl 

q 	 cu 

I , 	 " " 

1ufl7ruYi~~~ntucvlYiVilfl17fltlflU1J'lJij6ijUl\?l 1l'iqj1~tl11tJlfl tGJfU !~tI~ l'i1tl~\?lfltJU'lJ'lJ~-:JV;u un 
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'JI 
I ~ I G] "'" Q.I c' I "'" Q.I lIJ 1!lJ o.,g Q.I Q.I I !lJ dllJ!lJ 

fl ~ lJ "lflu 'j:;Ul'VI ! 'W r-H1 ~ fl ru CV1 U~ ft:; GJ1'W ~'W 'W f11 ~H):; tlJ ~ fI ~ fll'W ~ 11 ft flfl 1'j ~ ~ flftl1 fl 'j 'U "l fl"U fI fl t~ 

.1 IQ.I Q.I!lJ "'" Q.I c' <!:! "'" Q.I c' "'" d !lJ o.,g.,g Q.I Q.I I 
"U'W fI CJfl'U fl11lJG]:f'UG]:ffl'W"U f1~ ~ft~flruCV111 'j f1~ft~flW CVJ 'Ul~G)f'W ~ flfll!j)!j):;~ f1~ fll'W ~f1~ 11 ft flfll'j ~~flft11 

'II 

!lJ !lJ I "'" Q.I fIIJ!lJ ~ d !lJ Q.I!lJ c'G]!lJ
fl'j' 'U f11'W "lfl"U fI !GJ1'W f1f1flU'lJ tl ~ft~flru CVJ nu"U1'Wlfffl flfl~!j):; t'W 'W 11 ft flfll'j' ~1'WU'j':; lCJG)f'W !G)ffffl CJ 

fl11lJff:;~1fl' 'Wfll'j,~Uft:;fl11lJff1CJ~llJ!~'W11~fl fl~!j):; ill~f1~ i Uf11U ~~~~\'Wfll'j'cMfllJUG]:flJ t'W'jl~ 

illljflft i flc;'U~f1'W f1:; i'j 11 ~f1fll'j"u'W ff ~ t'W'j1:; "U'W WI ~ In\Pl ~llJU'j':; lCJGJ1Ul ~ffflCJU~fi'U L~ 'U ~'W 
d 0 ~I d Q.I !lJ
fl!j)11lJ 'WVl'W fl fI f1flU'U'U !j):;~ f1~ 

(fftlJtlJl fftlJtlJl11WlU. 2536) i~fl~11 i~':h fll'jVfWl'W 1 l1J'Wfll'j'tU~CJ'WUUft~~ijfll'j'
U U t.J U 

nl11'W ~Vi ft'Vll~11~fI t1J 'W fl 1'j' t U ~ CJ'W U U ft~~ i ~11~U~'W i ~f1 ~1~ i'~ t!j) 'W t ru'W fI 'W ri 1~11U1 (planned 

change) l\PlCJ!j):;~f1~t1J'Wfll'j'tU~CJ'WUUft~~~~U'jl'j'f1'Wl (desired change) fll'j'Vf\9JJ'Wl t1J'W 

fl'j :;'U1'W fll'j'~lj11 ft 1CJ1jlJ lJ f1~Uft~11 ftl CJU'j:;t~'W (multi-dimension) ~t~ CJ 1,Jf1~n'Ufll'j'tU~CJ'WttUft ~ 

1fl'j' ~ff~l~ ff~fllJ l1ft''Wfl~"u f1~U'j':;GJ11G)f'l.H1''':;fffll11'W~h~ ~ , 'W 'j~~'UG)fl~ fll'jff~1~fl11lJ tlij~tyt~'U 1~ 
. 'JI 

Vll~tft''j'1:J jIfllij fll'j'ft~ fffll1:;fl11lJ ill,fflJflfllfl Uft:;fll'j"u~\Pl fl11lJCJlfl!j)'W' M'11lJ~ff'W i U lfl CJijfll'j' 

!lJ I ~ IQ,I 

ff'j'l~'j:;'U'Uflrufll11ftfl 3 lJ'j':;fll'j' 

'j~'U'Uflrufil11~fl 3 U'j':;fll'j fifl 
, 'JI 

- fll'j'Vf\9JJ'Wl~1~1M'iJ~v'W ffllJl'j'f1ff'WfI~~f1'Ufl11lJ~lt1J'W.w'W!1'W 4 'lh:;fll'j' (iJ!j)~CJ4) 

fll'j'fr\9JJ'W l'j':;'U'Uflrufill 'W ~1W~ (self-esteem) fl11lJffllJl'j'f11'W fl11lJt1:l'WlJ'4'1:J 6 fll'jij'j':;'U'U 

<!:! c' I':; I d d .:; ~ d c'!lJ 
11'jfl'Q\PllJ fll'j'ilHVll'W 'W U~tll'Wtff'j fll'W"U'W'W'WjIl'W1'W fl11lJttJ'WlJ'4'l:Wfl1CJ 

fll'j'fr\9JJ'Wl~~~fiwcv1lrnl (New product development) New product 11~f1~~~fiwcv1"11ll 
'JI 

U,j~f1f1flt1:l'W 3 ~fl'1:Jru:; ~-:)U 

1. Innovation 11lJ1CJ{)~ ~~~fiWcv1''W1~fl'j'jlJ111ll ~i~lflCJijlJlfifl'W''W~{11~ 

2. Modified 11lJ1CJ~~ ~~~fiwcv1'uf'Uu~~'11ll1flCJfll'j'uf'UtU~tl'W ~flUUft~N~~fiwcv1'~ 
ij f1~t~lJ1M'ijfl11lJ

'II 


jJ 


UUftfl l11lllJlfl~'W 

3. Me-too 11lJltl~-:) ~~~fiWcv1'ftflfll~tl'WU'U'U l~tlfll'j'ftflfll~tl'WU'U'UN~~fiwcyf"ufI-:)~ 

U~~sU'W 11:1'WN~~fiwcyf 
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process) 
V I 

fl1~'lJ1'Ufll1vrWJ'Ul~fl\91flru~1M1i Uli'HHlflAtI'U 8 ,j'U~H)'U ~~UrY~~1'Uf\1~Vi 2.1 

3. f11 ~lVYll U1 LLlIz 'JIlfl~ 1J LL U1,r1'UJfifi 

... .. 
4. f11~~YllUlfIlIt,!YIli'VIf.lfl1H1111fJ 

I. fn~'JIlfJ~1Jfl1l1fJ 

I 'JI 

rl1~Vi 2.34 Hn~\I,j't"\\9lt)'Wf)l'j~~'Ulria\9lfirucv1huj 

(http://c1assroom.hu.ac.thlcoursewarelMarketinglindex26.html : 5 f)'jf)fJlf1lJ 2553) 

lijl1111~ Afl'hllJrYGJ.l (2552) 1~iilfll1icOm~tl~ fll1vrWJ'UltJfl'fflJ~,j'UVlflMlJ~11:J~1q , q q q 


5J 'JI V I 


~'Udjtl~ cO~M1\Pl~\Pl11i1U fll1 icOvflf~il ij1\91QtJ1~'ff~fi'd~tl 1) vrWJlJ1~tJH'lJ'lJtJflrY~\Pl,j'UVlfl~lJ~1V 
5J 


31 <!I <!I <lI <lI I!:!,<!f ..e GJ 31 ""i ' ~ I ~ I QJ ..e 31 

~l~'UAlJtl~6ij tl~ lij~M 1\Pl~\Pl1'jjl'U 2) fffl'hllfl11lJ~~~tl! lij6ijtl~fj'lJ1 !flfl\91tl ~lJU'lJUlJflrY~\PlU 'UVlfl'l1lJ 

v 

~11:J ~lVi'Ut~tl~GJ.ltl~ cO~ M1\Pl ~~11i1U 3) ttJlv'lJtVivUfl11lJ~~~tl1 lij6ijtl~ ~u~lf1fl~tl~tJUUUtJfl'ff~~ 
QJ ..e d I!:! ~ I GJ 31 31 31 'QJ '31~ I "" ?I 31GJ 31 <!I 31 GJ "" <lI cs'~ I QJ ..e

'lJ'UVlfl'YIlJ ~lJU U UUfl ~ LGJf~l 't1lJVll~ fl'U fl 'llJfjlJ1~ ~lJ 'U AlJ 'U fj LGJfM 'j tl fj'ffU t lij ~fl VI flru evllJ fl'ff~\PlU'U 'YIfl 

~1'U1U 100 fl'U l\PlV~lJH'lJ'lJAlijl~lij~ lijlflM'l111:J~1'U 11GJffll1Ufl~'fftI1UtJ1~fl tlUfll1 1'U i~M1~ 
I!:! 31 i GJ 31 "" cs' 31 i ' 31 ,d I """" 

~\Pl1lil'U 11U11lJGJ.ltl:J.dfl t~V !GJfU'lJ'lJ'fftl'lJf:lllJ 1Afl11~MGJ.ltl:J.d~ t~VMlfll1tll:J~~ fllm~v Ufl~fll'fffJVI 

(t-test) 

""<lI' QJ ..e 31 31 31 QJ d 31 "" d QJ.% d~~fll'j1lijV~U11 tJfl'ff~~UU'YIfl't1lJ\Pl1V~llJ\PlMlJUfl~f-Il6ij\Pl'YI~WJ'U16ij'UlJl 8 ~tJUUU ru'U 

rY~\PltJfl~lJ~1V:W\PlMriUUUfJtl~tJfl1¢{!W~fJtl\PltJf)1tl1~ tlijl~tJflUfl~ 11itlijl~tJfl 4 ~tJUU'lJ tW~tJfl 
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ff~~,ylJ~lt1~l~~H!'lJ'lJtltl~tJf) '~Ut'l~tltl~tJf) 'll'~ !,n~tJf)ut'l~ 'llt'l1~tJf) 4 ~tJU'lJ'lJ ~tJ1~!iJ'W 
!JI 

Viil~fiwcvltJf)fflJ~U'W Yif),,;'lJ ~lV~lV;'W!ijtl~"lJ tl~~~'H l~tl ~11l1il ril'W i 'H ru!1J'W!'Wff'HiU~ ijtllV
q q q fJ fJ q 

1~'Hl1~ 21-40 11 tll~'Wi''lJ11'lJf)11 f)11fff)'l:Il1~~'lJtJ7rurul~~ ij11(J'~~tl!~tl'Wff~f)11 15,000 'lJTVl 
fJ fJ qJ 

r q 'q 'JJ QJ."g q "'" Q,J 11'.d 0 'JJ IIJ 
ffl'W t'Hru t'lJfflJ~'lJ'W'Ylf)Ut'l~ff'W tli)~t'l~flWC}1'Yl'Vllli)lf)Vil t'YlV 

tlt"l~uf) l~Ut'l~!li)l:!:uf) (X 4.40) ffl'W~lJU'lJ'lJ'Vl'W~'Wtl tli)lJlf)flt"l uf)ff~~'I1lJ~lVVillJ~'HlJU1JD 

u q 

'JJAI "",."g q q Q,J.d 
~U1:!:!lJ'W'W~'Wt"l Ali) t'W1:!:~'lJlJlf)'Yl~~ 7 

A I 
'iuUD'lJ 

"i <d ."g q _ I 'JJ 'JJ 
t\9l(JlJfll1lJ'W~'Wtl tli)uf)ff~\9I'I1lJ~lV 

'JJ "'" _I IIJ 'JJ AI .d ­
~lGij~U'lJ'lJtltl~uf) t~Ut'l~!li)l~Uf)lJlf)'Yl~~ (X 

.dt AI 'JJ 'JJ 'JJ Q,J .d
4.44) 1tl~t'l~lJlflt"l Uflff~~'I1lJ~lVVillJ~'HlJUD'lJ 

_I IIJ 'JJ _I - r AI .d."g q .dt AI 'JJ 'JJ 'JJ Q,J .d 

= 

tlt"l~tJf) 1:J'~Ut'l:!: 'll!li)l~tJf) (X = 4.15) itJ~1'W11fll ~tJ1~!iJ'W~~'Wtl i li)lJln~~~ 1 'itJUDDfitl tJf) 

fflJ~,,;'lJ¢llV~l~~UDDtltl~tJf) '~Ut'l~tli)l~tJf) (X 4.30) 1t"l~t'l~lJl ijfll1lJ~~'Wtl i 11 i 'U 1~~DlJlf)
q q 

fitltJf)ff~~,ylJ¢llV~l~~UDDtlt"l~tJf) 'll'~'llnl1~,jf) (X = 4.19) 
<d I Q,J I <d 

lJfll1lJ U~f)~l~ f)'W t"ltl1~ lJ . 
QJ 0 Q,J ""''''''.:! Q,J .dt _I Q,J ."g 'JJ 'JJ 'JJ "'" _I IIJ IIIJ 'JJ A I <d 

'WVfflflru'Vll~fftl~'Yl1~~D 0.5 flt"l 1) lJf)fflJ~D'W'Vlf)'HlJ~l(J~l"lJ~U'lJDtltl\9luf) tlJ l~Ut'l~!li)l~lJf)lJ
fJ q q 

fll1lJfll1lJ~~'Wtl i 11lJlf)f)11UDD ill! li)l~tJf) 2) 1tJUDDtJflttDDtltl~tJf) '¢lijfll1lJ~~'Wtl i mJlf)f)11 
, 

qJ .
_I IIJ IIIJ 'JJ I _ I QJ ."g <d 'JJ 'JJ 'JJ Q,J <d 'JJ "'" <d I ."g q IIJ I 

UDDtlt"l~uf) llJ t\91 ffl'WUf)ff~~D'W'Ylf)'Yl'l1lJ\9I1V~llJ~'HlJUt'l~~1"lJ~ lJVit'l~tlfll1lJ'W~'Wtl Ali) tlJ 

U~f)~l~n'W 

tl1'4'lJ tltl'W.u'Wl1lJ Ut'l:!:flW:!: (2552) '~Yllf)111.um~tl~ fff)Vfll'WtJiJt1tlJtlJl''YlV~l'W~~ 
,: .dt Q,I.:!.dt "",Q,J <dQ,l I1'A."g Q,J ,: 

'Vl tl'W 'WtlJ t"l~Gij tl~ fllfl ~~ 1'14 tlt"lf)t IQ V~! 'H'W tl~ t"l'W 'lJ'W f)111li) VlJ 1~QtJ 1 ~ff~ fl!'W tlfff)':\:!lt'l f)'l:IW~ 'W'Wil'W 
, !JI 

QJ ""'~ IIJ 'JJ "'" .dt.dt I 'JJ "'" Q,J <d .dt
Ut'l:!:fff)Vfll'WtJlJutlJtyl t 'Yl V~l'W ff ~'Ylt"l'W'W!lJtl~"lJtl~f)qlJ~~t'l~fllfl ~ ~1'W tlt"lf)!IQ V~ 1'H'W tl~t"l'WD'W 

• !JI • 

Ut'l~ !tJ~VD!Vi V'lJfff)Vfll'W"lJ tl ~f)q lJ ~~il\9lViij -af)':\:! W~V;'W il'W ~l~n'W nq lJ~ltl th~ fi tlf)q lJ ~~il\91 Vi 

'~i'D1~~D~11 aTOP 3-5 ~11 i'WiJ 'W.rt 2549 ~l'Wl'W 51 f)qlJ ~~lJ!ilt"lf)li)1f)tJ1~'lJlf)1~1'Wl'W 
I d 'JJ "i q 'JJ Q,I 11' "'" 11''JJ "i q 'JJ "'" 11'

370 f)qlJ !f)D11'lJ11lJ"lJt"l~t'l !~V ~'lJUD'lJfflJfll,:\:!W Ut'l~1!fl11~'HGijt"l~t'l !\9ItI t'lJf)111tfl11~'Hfll1lJ,. 
U,j1tJ11'WU'lJ'lJ'Yll~t~Vl (F-test) Ut'l~ Least Significant Difference (LSD) 

~t'lf)111~V'WD11 f)qlJ~~il\9lrll'Wi'Hqjij1~~D~11 aTOP 3 \9111 ijfftll'Wfll'W!1J'Wf)qlJ 
!JI 

ff\9l~ f)qlJUllUl'W 'H~tlf)qlJtll~'W ij~l'Wl'WfflJl~f)f)qlJ 25-50 fl'W ij1~V~nt'l1~lti1'U~1'W 6 iJ~'W' tJ ., . " 
UVlJ'Vlt"l~l,j~'H ij H'lVi ~~~ ~1'H11lVlJ If)Vi~~fitl ~lN'Wrll'Hi''lJ~\9Ilfftl~l i ~1V~lV i1~t"llJ1l11lJ'lJl~ 

q 'JJ.d .dt 
Ut'l~ t'lJf)'YltllJt"l 

!II 

f)q lJ~It"ldl~ ilij fff)Vfll'W 1~V11lJ1~ ~DtJl'W f) t'l1~ 1~ tlij fff)(Jfll'W ~1'Wfll1lJtoU'lJU ~~"lJt"l~ 
I <d 'JJ 'JJ Q,J "'" QJ 11' .:!Q,I_I

f)qlJ f)11!\9I1(JlJ!ff'W~lV f)11\91t'l1~ f)11'WWJ'Wl~t'l\9lflWC}1 f)11t"ltlf)UDDt'l1~t'l1t1 ffff'WUt'l:!:~uUDD 

~~~ fiw cvlU t'l~f)11~ltJ'Ylt"l~1J iJt1tlJtlJ11~ ~D'Q;~ ijfff)Vfll'W ¢ll'W f)11yJtlf)~t"llJ f)11 ~il~t~tl ~l'HlllV 
"" 'JJ'JJ ""'Q,J 11' Q,J QJ "'" QJd ""'Q,J 11' Q,I

f)11 ~t'l\9ltff'W \9I1V fJWfll'W"lJt"l~~t'l\9lflWC}1 f)11'Ylt"l f)11li)~'Hl1\91Q~D Ut'l~f)11 ~\9IW'lJVit'l\9lflWC}11~~D 
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10' f1~::gtu,~lj~t'-Lu,fuYUHHtrtt'-LQQf1lJt'-L~Q.u,f.LlJ::gt;!n QL~f1~1rtOt~nLlJ rtQQ 1'0 F"'::":::> 1'0 0 1'0 i=' I l (t; (t; i=' (t; 1'0 

UQtAtLlJf1L~M,LIjQU~~ f1llt'-L~U~Lrt~f1tf1L~~~~~N~rt~U::gt;!n ~O' f1~~t~~~~t'-LlA.fu~LPO,tt~ 
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, 

.::I 

1J'YI'YI 3 

~. '0.1 ,
3.1 U"i~G)flfl"iUil~flQtlVl1flf.Jl~ 

lh~~lfll fltJ ~Nft~iY'W1l1GJ;f:IJ'1f'W 1\Olff~CJJl1'1f1 ~6ij~tl1\Olfll~1T~ fl~~t'Yl'VnJ111'Wfll ~1'W1'W 

20 fI'W 

d Q,J "'" Q 'JI "'" 0 I "'" Q,J ",d"", I Q,J
3.2.2 U'lJ'lJ fftJ'lJfl11Hfl fJ1fl1Jfl11:IJ fl\Olt11 'W tI tJ~ Nv.ltl ~utl~ l\J 111 'W1 fJv.ltl ~ fI WCY)'Yl11 ~tJfl1l 'WWJ'W 1 

<u 

"'" Q,J '" dll] 'JIQ,J Q,J 'JI 
v.ltl~fI wen 'V1 ! \Ol l'lJf).1ltltlflU'lJ'U Utl~'W~'W1Utl1 

'JI ~ .<!i d9 'JI9 ""'Q,J II] 'JI I 

3.3.2 ffl1~tflltl~:lJtJ'V1 ~'1f !Ufl1l1l\JfJ l\OlUfl 

2.1 U'lJ'Uff11f11'tJru tflU u'lJ'lJ ff11f11'tJruU'U'Uljlfll ~ff~1~t~fJ1n'lJ,j'tl11tl t~tJ'ih!UtJtlflU'lJ'lJ 
'II 

I 'JI Q,J '" I Q,J Q,J 
ll~\OllU ttlfltl fl'tJW6ijtJ~ fltllJ'1f11 '1fU 1 ~ ff ~ CJJ ll'1f1 

q q 

2.2 At 'lJ'lJ ntJ 'U f,1111 1~mfl uu'U'lJ fftl'lJ f,1 111 t~fJ1n'lJ fl1111 ~\Ol t,1 U 6ijtl~ Nv.I~~ Utl~ ~111 'ihfJ 
<u 

v.lft ~ flw~~ ij\9l tlfl1 l'W~'W1v.lfl~ flW ~ ~ !¢li''lJfl1 ltltlflU'lJ'UUtl~'W~'W1U l{1 1\OlfJij ~fl'tJW~ tfluu'lJU 
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'JI 
cv I!:!. 

f1~U'W'W~~'W 

& d 
5 f1~U'W'W 'YIlJ 1(lfl~ L'Yi lJ 1~ fflJ lJlf1'Yl 'il~ 

& 

4 f1~U'W'U 'YIlJl(lfl~ !'Yi lJl~ fflJ lJlf1 

& 

3 f1~U'W'W 'YilJl(lfl~ LYllJl~ fflJlh'WfWI1~ 
& 'JI 

2 f1~U'W'U 'YilJl(lfl~ !'YilJl~ fflJ'W~W 
I 

& 'JI I!:!. 

1 f1~U'W'W 'YIlJ 1 (lfl ~ !'Yi lJ 1~ fflJ'W tl (l'Yl 'il~ 

'JI 

4. tltlf)UUU~~~uiwcn 1~m~(J'WU1J1J~1~~1'W1'W 3 H1J1J ~~U 
.d 1 'JI 0 'JI II] 'JIll] I ~I 'JI 'J) cv.t!t ~ _I _I

U'lJ'lJ'YIl f1~~ff~l~ 'Vll~1(l I.lJ t~ u~~f1tl1J~1(l~1~ff1J~ffl'Wf11JL'Mtlf1~1J'W'luU1JUurl1 

~~!iI 'W 'tlf1ll W~f11~~ 1~i1 'W ~1~~ tl~'MlJ'M'W t~~ rl1 ~f1~~cJ~
q 

.......... 

u--_W? 

d 'JI _I CV CV ~I 1 rI.t!t QJ CV I "" QJ 'JI d 
A'Yi rlf1~ff'W Url~ 'Yirltl~u~~'Yi (J~'W rI~~l'W u~~ (l'M'Wfltlf11 ~'WWJ'Wl1ffif.lUrl~f11~ff~~ff~lJ1ffYiJ'V1tl~fl'U 

Url~~l'W ftrltJf1~~lJ 
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L~ 

fll'VI~ 3.2 ~~1Jln\~ !fllJicW';i1Jn1J1J~ 2 
cu 

U'lJ'lJ~ 3 U'U1fl11lJ~~ i~lJl:Olf)fl11lJL~'Ul~~1~n1JfflvJl !fl'j~ff~l~SU~N~il~fiwcvf 
!1j'U~f)l:lW~fl~~1-:Jf)fllJ~eJil-:Jfl11~J~f16ij~NfflVJl ! fllJ ivJfl1V1 'U!~'Ul1.l!11~VlJil'U'j'eNf1J 

, , J/ 

ff~'YI~VlJ i~fff1~lff~~l vilfl1~fllV1.Ifll1'UfflVUl 
q q 

" 
5. thu1J1J 'il-:J~il~fiw cvf~ ~tJlJ n 1J 1JfftJ1JtlllJ1M'~!~V1G}fltu~1'U 1'U 5 vll'U1.I 'j~!iJ'U 1~v cu u 

9J d 9J ~ 9Jd <:! 9J 0 ~ I '" d 9J QI "'" QI '" 

~!G1fV1G}flty:o ~~ tJ-:J! 11 'U rj'VIlJ fl11lJ ~ fl11lJ G1fl 'U lty!!fl~lJ'j~ff1J f11 'jTl!!f)V1SUtJ -:J f)1J ~fl~ f) WCVl 

o 9J dllJ 9J "'" '" I did
6. 'U lSU eJlJ fl 'VI ~ ~:Ol f1 U1J1J fftJ1J tlllJ lJ 11!fl'j 1~'\1111fll! <Q fl fH!fl ~ fll!1J V-:J! 1J 'U lJl~ 'j;Y l'U SU eJ-:J cu ~ 

, J/ 

'j~~1J fl11lJ! 'YIlJl~ff1,JSU eJ~ v.Jil~firu elf!~Villl1'U ~!f1Tl! cvf1'U f11'j U1.lflfl111,J 'YI lJ lVSUtJ-:J ~lm~V~-:JU 
.,g 

4.50-5.00 l1lJ1Vtl-:J ijfl11lJ!111,Jl~fflJ1'U 'j ~~1JlJlf1 ~-er~ 
.,g 

3.50-4.49 'YIlJ1Vtl-:J ijfl11lJ!l1lJl~fflJ1'U'j~~1J lJlf1 

.,g 

2.50-3.49 l1lJ1Vtl-:J ijfl111,J!l1lJl~fflJ1'U'j~~1J1.Il'U f1fll-:J 

.,g 

1.50-2.49 l1lJ1Vtl~ ij fl11lJ! l1lJl ~fflJ1'U 'j ~~1JUeJ V 

.,g 

1.00-1.49 'YIlJ1Vtl-:J 
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x LX 
N 

N 


N(Lx2)-(LXY
S.D. 

N(N -1) 

" v-.lt'l 'j1lJ6(Jt)-:J'fl ~U'W'W 11-:Jl1lJ fI tlflnlt:l-:J f1't)-:J 

N 
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, 
..:t 

1J'YI'YI 4 

'jJ do ~ o'«!i ~Q.I ~J'='I 'jJ d 1IJ'jJ ~I ~ 
GUtl'lJfI'YI'W llJ11tfl 'j 1~11 t~tln1'j1'H.JfI 'j -:)'WtU'W6JJtl'lJfI 'YI'j1U'j 1lJ t)OllllnHUUu'j~LlJ'Wf'·mn1'j 

~ 0''jJ Q.I ~~ ~ 0''jJ Q.I J' 
tltlnUU U i ~W1t fI 'j1~11)Ol 1t111 fin fftl~Ufl ~ Lff'W tlNfl 111'j1LfI 'j1~116JJ tllJfI~N 'W 

~ 0' AI .". Q.I 0' i GJ 'jJ'jJ do,
Nfl 111 'j 1tfI 'j 1 ~11 'j u U U U GU tl-:) Nfl ~ fl ill CV1 GJ5lJ':If'W ! \01 tI ~ 11 NL':Iftl 1 GJ51 tU 1l1'W 1 'W 5 'Yll'W"; 1111 'j

'U 'I 'U u 

tJ'j~LiJ'WU1Ju'i1-:)6JJtl~Nft~nillcr1~1'W1'W 3 uuu '~Nfl)o]-:)Uff\01-:)1'W~1'j1~~ 1 

f11111l'l1111::: ffll 

3. f11111ff1t1~llJ 

.,t 
UUU'fI 1 

x S.D. fllUnUJU.I 

3.20 0.45 l.h'Wmn~ 

3.40 0.55 Ul'Wflt'll~ 

3.80 0.45 11lfl 

3.60 0.55 111f1 

3.40 0.55 

x 

.,t 
UUU'fI2 

S.D. fllUI'tnntl x 

.,t 
UUU'fI 3 

S.D. fllUJ't1'J11tl 

3.40 0.55 'lh'Wmn~ 4.60 0.55 11lflVi"l19l 

3.40 0.55 Ul'Wflt'lH 4.40 0.55 11lfl 

3.60 0.55 lJlfl 4.40 0.55 lJlfl 

3.20 0.45 4.40 0.55 11lfl 

3.60 0.55 lJlfl 4.40 0.55 ll1fl 

I 3.40 0.55 um'Wflm~ 3.00 0.71 Ul'Wflt'lH 4.60 0.55 lJ1flVi"l19l 

3.60 0.55 lJlfl 3.00 0.00 Ul'Wflt'll~ 4.60 0.55 11lflVi"l19l 

3.80 0.45 lJlfl 4.40 0.55 11lfl 

m~tI'J1lJ 3.60 0.52 111f1 3.38 0.47 'lhwmn~ 4.48 0.55 11lfl 
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ljfll11,1!'\11,1 1~ 'ff1,11,1 1fl lj~lm~ rJ!'vlln1J 3.60 !rlel Vi 1l1'HU1!~'W 'j 1 rJsU'el tJ'j 1fl!] 11sU'el~iJfi l!U ~ cn~~ ~~ 

ifi'uri fll11,1 ~ 1rJ L'W fl1 'j 6ij 'W ri ~ el ~L 'W 'j ~ ~1J 1,1 1fl ~ 'ff~ (x=4.40) 'j el ~ (l ~ 1,11 i fi'u ri fll11,1 'fflrJ~ 11,1 
~ q 

(x=3.80) fll11,1fl~!M'W 6ijel~ N!~rJ1GJ>'lru~iJ~elU'lJU ~1~~ 2 iJfll11,1 !111,11~ 'fflJtJ l'U fl(ll~ ljfi1m ~ rJ 
~ OJ 

!'viln1J 3.38 !rlelVi1l1'jW1!~'W'j1rJ~el tJ'j1fl!]11~el~iJ~1!U~rJ'tl~~~ i~uri fll1lJ~lrJL'Wfl1'j6ij'Wri~el~ 

L'W'j~\Pl'lJ1,11fl (x=3.80) 'jel~~~1,11 ifi'uri fll11,1'fflrJ~11,1 U~~'ffl1,11'jtlU'j~~fl~!sU'ln'lJ~fl1J1l~1J'W 

~lm~mVlln'lJ 4.48 !rlelVi1l1'jW1!~'W'j1rJ~el tJ'j1flt]11~el~iJfi1m~rJ~~~~ ifi'un l'ff~Ylel~~'W~i~iJ 

fll11,1! 111,11~ 'ff]J fl1'j tl el~U'j~flel1J U(l~~lrJ~elfl1'j ~~~!~~'V'llwGJ>'6 el ~i 'W 'j ~~'lJlJ 1fl~'ff~ (x=4.60)
~ q 
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, 
I::::l 

1JVIVI 5 

"::::'Q.I ..A Q.I ..::::. Q.I tI ..A .:, .,!:( I t:! Q.I Q.I 

fl l111HH1V~ fll1 'W WJ 'U 1f-HWI fl WCVlGJ.!~GJf'Ut'WVfl11 ~ EJ~ EJ'U "lJ V~ flq:JJV ljf'W'l,fklGJf'U 1)91'ff~ CJ:J 11GJfl 

t"lJ~{l1)91fl1~U~ fl~~t'YI'W:JJ111'Ufl1 'ffl:JJ11f:ltlih.hlEJH{l 1¢l'~~i1 
~ 

..A .e!l Q.I ..::::. Q.I tI ..A .:, .,!:( I t:! 

5.1.1 t'WVfYfl1l1U{l~'WWJ'W lv.l{l~flW CVlGJ.!:JJGJf'Wt'WVfl11:JJEJ~EJ'U "lJV~fHl:JJV1GJf'WGJ.!~GJf'U 

1)91ff~CJ:J11GJfl 
..A ..::::. Q.I tI ..A .:, .,!:( ,t:! Q.IQ.I 

5.1.2 t'WVVVflU1J1J H{l~flWCVl~:JJGJf'Wt'WVfl11:JJCJ~ CJ'U "lJV~flq:JJV1GJf'W~:JJGjf'W 1)91 'ff~CJ:J 11GJfl 

, ,r'ffl:JJ11tlUsU~;r'UU{l~vrWJ'U lr1flCJfll'W"lJV~~'UW~1¢l' 

_I '<V' ,

5.3.1 ·U''.i~'lflf1·nl''~f1Q'.JJVl16tll~ 

'l.h~GJflfl1 ~V ~v.l~~i1'Ufi'l~:JJGJf'U 1~ff~CJ:J11G)fl L"lJ~{l1~fl1~U~ fl~~1'YI'W:JJ111'Ufl1 ~1'U1'U 

20 fl'U 

fl~:JJ~1V~1~ flV ~v.l~~i1'Ufi'1~~G)f'U 1~ff~CJ:J11GJfl t"lJ~{l1~fl1~U~ fl~~!'YI'W1J111'Ufl11\OlEJ 
.,!:( "I'" ~..::::.t:! Q.I 0 

t{lVfl1l1flfll1'ii:JJVEJ1~~lCJ ~1CJ11ifll11l1J'ff{llfl1l1'W1'U 10 fl'U 
, 

<V' _I.:::l di
5.3.2 VllU1J".i'flil~ftfl'tn 

~1U'lhV'ff1~ (Independent Variables) ~V v.l~~ilWcvl~:JJGJf'U!~Vfl11:JJ~~fj'U 6J.IV~fl~:JJ 
t:! Q.I Q.I 

V1GJf'W~:JJG)f'U1)91~' ~CJ:J 11GJfl 

~1U'l.h~1:JJ (Dependent Variables) flV iUU1J'JJ"lJV~v.l~~ilwcvl'1!:JJG)f'Ul~Vfl11~~~fj'U 6ijV~ 

fl~:JJ V16l1'W'1!:JJ G)f'W l~ ff~ CJ:J 11GJfl ~ 'ffl:JJ11 tl~V'JJ'ff'U V~ fl11:JJ ~V~fl 116J.1V~ ~1J~1flfl 
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~ Jv
5.6 fll'j1!f)'jl~'t11J8\1a 

'I11flWfl1116ij tJ-:)u'lJ'lJlh~!iJ'U l11u'lJ'lJ1flCJ1 ~ fhn~~ CJ6ijtJ-:)fI~ u'W'W fl1'j tJ 'j~tiJ'U l11u'lJ'lJU€1~ 

I d .::I .::I d I Q.I .J lI] ~"'" II~ 
fI~U'U'W6ijtJ-:)U'lJ'lJ'j1-:)'VI 3 lJfl11lJ!'I1lJ1~'fflJlJ1fl lJfI~U'U'Utu€1m'Vl1fl'U 4.48 9f-:) !fl1lfl'j1~'I16ijtJlJ€1 

6ijV-:)fl11lJ~V-:)fl1'j6ij V-:)GJ;!lJGJf'U fl'Wil1lJ1t~ 'UU'U 1 flfl 1 'Ufl1'jtJtJflU 'lJ'lJ fl1'j tiltJfl1'ff~~1~1 'Ufl1'j V4il~ 

1'Ufl1'j'yh lf1'j -:)'fff1-:) '~il1i'ff~111flV(V-:)~'U fitJ 'lfl~~'111 '~~lCJ1 'UV(tJ-:)~'W 'j1lJ ~-:)~Lft'UU€1~ 
~ ""'.::1.::1"'" Q.I .J .::I Q.I 0.::1"'" 0:.::1 

€11fl €11CJ 11~U'ff~-:)~-:) 1flGJf1~6ij tJ-:) GJ;!lJ'l5'Wt6ij ~€11flfl 'j ~ 'lJ-:)9f-:)lJ€1fl'.EIW~6ij tJ-:) fl1'j ~1 'j ,,'JGJf1~ ~ llJ€11'U1 lJ 

o .::I Q.I Q.I II ='1 I .J d~ GJ GJ ~ Q.I "'" Q.I II .J "'" Q.I 11.::1
fl1'j 'VI 1V1GJfl111'U 'ff\911 tlJ'W 'ff1'U '11 'U ,,'J'VI~-:) ~~fl11lJ 'ff'W t11 t'11 fl'lJNfl~ fI WCV1 9f-:) N€1~f1 illCVllJfll'jfl V~ 

" tJ'j~ flfl'lJ~lCJ tm~ 'ff~fl1fl~tJfl1'j6ij'Wri,,'J 1fl 'j,,'J'fff1,,'JU~-:)U 'j,,'J ill'11Uflt'lJl ljfl11lJ'ff1CJ,,'J1lJU€1~U~-:)' tJ 

~1CJtJ'j~ lCJGJfu1 ~'fftJCJVil111'tnfl fl11lJfI iJ111trltJ '~tJ1',j V4il~t~'U V4il~ firu en ~-:)'fffl~fltl'v-:)fi'Ul'lJ€1~
~ ~ 

i'ff1'j'jW ~,~11'U'U1'Vl1-:) 1hi fll'jil1-:)1'Ufffl,jM~flfl'j'jlJl-l1ri-:)!'ff~lJ111'fl€11CJt1:J'U ff'U~l6ijtJ-:)~'j~iifl ~-:)
q 
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v v 
o "'" Q.I ~ I .:::!l Q.I ~ ~ IfJ IIfJ ~ 

'ill f11 'j \Oil!'W 'W -;J 1'W UI:'l ~f11'jtH) f1U1J1J 'W tH!JJ 11 'il ~1IltHSU'W IP1 tl hi ff\OiVl l(1UI:'l 1 UJ ~~11 JJ l(1fl11JJ
q 

11 NI:'l-;Jlh1~tltlf1JJ1J'W 'il~ffJJ\l'jru~'l1\Oi Ldtl-;J 'illf1V-;Ji1,j'tl ~ lt1\Oi1P11JJf1'j ~1J1h1f11 'j~1-;J<i] 11111 'il~LrIhI 
fJWfll'WSUtl-;J1ff~~1~ N~lP1fiw cyf~'WU111J~ 1N~\9l tll 'il 1111~!rIhI1 UIP11JJU111Jll-;JJJlf1irf1U~1f1(1'j1JJ 

'jUU111HrI'W ~t,h'Wtll 'il Ul:'l~flhl1'WGJfJJGJf'WfflJJ1'jtllNi1\9l N~\9lfiw c:n1~ltl-;JVlf1f1'j~1J1'W f11'j
'U q q 

ftl Q.I I ~ ~I IfJftl ' ~ GJ ~ I at d ~ .ok 0 GJ ~ 
lJ'j~ ffl'W -;Jl hi f11J 11 'W 1(1-;J 1'W 'j lGJff11'j'W hi LlJ'W ~lJ tl(ll-;J GJfl UI:'l~ f11'j ~11 'fl11JJ 'j1JJJJ tlJJ'W tlt! C}f -;J Vll ~11f11'j 

1,)(Itll 'il~lrw'W f11'j 1 U tl dl-;Ji1tliJff'j'jfl 'I11f1f11'j1,)(Iflf-;J~v1 u1~f1Jfl11JJl1JJijtl 'illf)Vll-;Jf11'j~~hI
q 

'il~vh111'1fl'j-;Jf11'jflf-;J~tl1uu'j~ff1JNl:'lrillj'il UI:'l~f1ciJJfl'W1'W GJfJJGJfhl 1~lh~1t!GJfu'illf1f11'jcWWJhll1~
q q 
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0'"" Ii] 91 QJ Ii] 0' 91 ~ Ii] 91
'WtlVH'I 'I1~f.J1 !{l (2553). 6J.Jtl1;J{lt6J.J\9l{ll~f)'j~'U~. [tltl'W !(It.I] !6J.JltN !~~lf) 

http://www.lanitl.ac.thiagritechinutthakorn/sproject (l'W~~'W~tl1;J{l : 5 f)'jf).fJlflll 2553) 

'W'j'jtU ftfl ~1~'W ~. 2553. lnl,rt:J'Vll~f)l'jfff)f.Jl. f)~ ~t'Vl'WcJ): ij'WtCJ)tl{lff cir'W~{llt:J. 
'JI 'JI f 

cW'Vlt:Jl 1tl~fl{l.2540. ~~ ~'U i'iGJfl~~'l!llGJf'WlntJl\9lt:J. f)~ ~t'Vl'WcJ) : tlll~'W'Vl {'W~'W~~tW'W )O)'Yr'U~'lf:jf~. 
"" 0',1 "" QJ IIJ ' d, Ii]
11J{lt:J (l1i1'j'jW. 2532. ff{ltJ'I1\9ltlf)'j'jlll'Vlt:J. f)~~t'Vl'WcJ) : f)1'j'Vltl~t'Vlt:J1U'l1~tJ'j~t'Vlff l'Vlt:J. 

"" 0',1 "" QJ J 91 "" QJ 91 91 d 0 QJ

11J{lt:J (l1i1'j'jW. 2539. ff{lU'I1\9ltlf)'j'jll'W'W'Ul'W. f)~~t'Vl'Wll'l1l'Wfl'j : 'U'j1:J'Vl\9l'WtltlHf)'jllll ~lf)~. 

t:J'W dffl'jff'Wt'Vlft fflUf)U'j~GJflrl'llYr'U nt6J.J\9l 3 ,r~'I11~tG}ft:J~1'1111. (2550). tff'j1:J~fl~U'U'UV'ltlt~t:J~. 

[tltl'W 1{l1-AJ. t,j'1(}~1~~1f): http://www.prdnorth.in.thIThe_King/justeconomic.php. 
QJ d9J 91

(1'W 'Vlfl'W 6J.J tllql (l: 1 f) 'jf).fJlflll 2553). 
d d QJ QJ ')"d ,),,0'

ff'W1Wl V'I{lft'j .2545. 'Vltlf.J.fJU{l~'I1{lf)f)1'jV'l~'W1GJ!1l'lf'W. f)~~t'VlV'lcJ): !tlt~t:J'Wff !\9l'j. 

~ J 91 Ii] d 0 Q.I "" 0'91 91
ff'WlJ fl~CVltlltl~. 2534. ffl 'jl '4 f)'j lJ'W'W 'Ul'W !'Vltl1 'W tl~\9l. f)~ ~t'Vl'WcJ) :ffl'Wf)'WlJ'W\9l'W tltl. 

fftytyl i1tytyl11~U. (2536). f)1'jYr~'Wly.j~\9lnWcv11'11ti. [tltl'Wl{lU] t~lil~1~~1f) 
• • QJ d9J 91

http://classroom.hu.ac.th!coursewarelMarketmg/mdex26.html (1'W'Vlfl'W6J.Jtllql{l : 5 

. f)'jf).fJlflll 2553) 

http://www.panyathai.or.thiwikilindex.php (l'U~~'W~tl~{l : 5 f)'jf).fJlflll 2553) 

• • Q.I d9J 91
http://www.tIeatha1.org/know/coom/ch%204.htm (1'W'Vlfl'W6J.Jtllql{l : 5 f)'jf).QlfllJ 2553) 
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http://www.tIeatha1.org/know/coom/ch%204.htm
http://www.panyathai.or.thiwikilindex.php
http://classroom.hu.ac.th!coursewarelMarketmg/mdex26.html
http://www.prdnorth.in.thIThe_King/justeconomic.php
http:lnl,rt:J'Vll~f)l'jfff)f.Jl
http://www.lanitl.ac.thiagritechinutthakorn/sproject
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~t11u~n~nlulfi~'W~:;::~OlHn~~ 

Lt1fJUlll'tfl'Ht'"WImcl,* tnnm~t14fll~ 

L'\Ji7.Ir.llAfI'J::\T-* fl!·mlV. 0'1. 1{)S2{) 

~ fIli 0-.514.04.1 0158 

,. 
lJ'Ulfll.J 2S~4 

:t A. .... , ...... It .!.J:t .<:O ~.~' 
'fl'l(J \JH~l'J~lcnru 'lfifllWU'§ 81'tl~~lJ'i~:\I10''\J'1'l11Rlff1~q'1'n:f(Jlu'iltlfl':i-:':i1HJm:rn'$DtJml1J'B 

'l--Alm"i111r.l!l1J'ilU1~j Yf.ff.2SS4· Lt'f)~ fn~firi!liilJlf.lMU'-im~l1r!lJ"\.In'ttJ~'llljJ~th"ifJ~q1ja1ft\lJ'ilt.I 

i~e~:IjJ~ 'f') ~\ff1l1"'1ftfl:1;iJ~ t,)l\ilw.rtl:l'H'lU.l1' f~uttrnnh::tl·~l~;"1!1~~~\t'1'If11~n~rul .«mh:;I'lfl,un·111h 

{~~')tmlt'N\11'(J,~6lnH'I non~rn) 

~f1·~~1I~dlrru~u~~··I'U-A'·nil'"l<·lt\"'~ ~.~U1'JtfUlllff 

'llijWfl"Wl'nJflm1J~ 

. "'" 0' _!1
t'1'l\Il1~1f11fflttRli ·n'(l ru~r.m'llJUll~f1,.monLLtnJ 

lmm,mOCn~19.s(XKH02)1l9..s0\,'19 iW 6OQ6 

iYJ:lrr~ {02}.ll9-S44! ,k~l',toWLi@.k!Ui.lJ.iW. ~l~ 
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trIlllhlm"lu'.'n!fiJlJln~1 

1'111}Ul.fltll"JfI.....fI'Zlj.a t'l\.t1,un:t1,ffill 

Ml9IniR111,~tl4 n~'~~'nlll" 1O~20 

l;f11,0524JW 0608 

1t"){1111MrJ1Jli ~'2~Sj, tl1,\!li"lft\1f1tlll'fml1U"(1fiUlJltl\~f1t~tJOOLLU\J"Ultfllf'nff'A4~tt'l1ton$J 
tTO nrUITlft lulflm,~Z~8utnl\If1'lGl1nlntll"rnri4 ' ,Jfllitnl,.'!tronn afn~,"ftnqI1\1~t1'l'1t1Y1~~"tflMtn"j tJ 

1!OIzQfllifnflcpl :5 'n (R11fltl'9\!nuooBUtI1l') 

t ~ . . . 1'. ... " , ,. _ " .... ... • .
'4tt1J"e&I=W'I·nlJt.I,:~u-m'\!m'tliIJM:lttdn:wt;rlolie\4·nnJflftmH ,hZf1ttUfl1' ~,u'Unn1'l'(l'U1~ 03.501512 

lNmJl1UAl. DESJGN ,1 'u1'u~: 2.1 fl~Jni..ru12S5,* I":nn 09JXt -11 ,00 tl. \lI ,Ye.r-R 415tJ1f.1,.nj~''l:iinllwLtnJ 
'iJmJ" ~' 

(~'_"u"tflnt'1tld-mn N!,n:tJl) 
.... .. .JI ... 

tf.l'~.flMJ..n~~I~fltlU7!l1'\.t'l"l'l'nlra%'""tru.fI« 

1Jc,mfn:SU."",nlll'liit 

i:'fl1J111J'ffilffmllft1\11mml.,~mun:fU'5 tltrlU1J1J 


tt11.(OZ)329'"gOOO ~O 6066, 


hut'l'11 (00)).29 -8442 hm:iIDlfli;~gJj~~ 
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Lflfl~~11lT)~1ftnnU~ o~'UfI't'I&ml; 

~"IJ"Gn"'tI';:U:' fll"l1\'1W"f I05W 
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'lfnniI4L~1l1ulnijW5t't£llltt'l-A'1~i~llIlnn1: i'nr,f11~u'Q 1~ttlft:fll1.i(JUnl"~01ttfnfl~fll"t1liti'~!~tn'Honl.J 

ul)J:lifA'1lin~j s \1 (1l1K1t"~~nl1[J6f11.tl1J} 

oK1JuflW:.lffi·nmh;:Q'~M!fJL;j~11'Uth::liil'Ht'I~"JU~'l\l1 tl~,;:rmunnis'mm~, a-~ '1 1e.ll"J1 OOSOO 1:2 

£NDUTRlAL DESK1N:2 'tI1t1~ 23 ~l(u'n\i'U,j' 2S~ L1~1 09.00 -u.oo ',1. (J.llfM fJ 415 ~n'nnJ.fi1!ifll"~ 

lit/U"?I".i' 

~. H.Y1fJ"UfA' l'U ;t1~1;,n lle~1:;fn} 

le4ttW'1J ~~ 'l4i\J~HtI '~l1JI.i'l'J~~m~'~ .~n;:n' l'HU,U fill 

tJ~U;01m..,u~u~ 

t'I"l:'\J'l"'''''1ft1trV!{nn·r\1~t.Jo~ 'illtlt1tfllltJ&I'1UtltI 

lt1' ,to2)3~OOO~6 0066 

lrt,m:li (O:'l}Sl9-S44:2 ~",mil6~Jll 
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