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A STUDY OF SOLID WASTE MANAGEMENT IN DONGYEN MUNICIPALITY, 

MUEANG MUKDAHAN DISTRICT, MUKDAHAN PROVINCE 

APISON SOMSAMAI 

MASTER OF ENGINEERING 
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ASST. PROF. PANISA ZHANGSIRIKUL, Ph.D. 

: SOLID WASTE MANAGEMENT, DONGYEN MUNICIPALITY 

The purpose of this study was to investigate the municipal waste management 

in Dongyen Municipality, Mueang Mukdahan district, Mukdahan province. Out of 2,581 

households, 400 households were randomly selected as a sample group for this 

study. The findings were illustrated as follows: the majority of villagers in the area 

keep their waste items in their houses. They disposed this solid waste by burning or 

disposing in farmland or deserted areas. Recycle solid waste items are usually sold. 

The average amount of solid waste generation was 324.25 per day and 0.17 kilogram 

per person per day. The composition of solid waste could be classified as general 

waste item (52.63 %), organic waste (28.96%), recycle waste (17.66%), and hazardous 

waste (0.06%), respectively. Solid waste density was approximately 137.18 kilogram 

per cubic meter. The average of solid waste moisture content was about 33.04 %. 

The expected amount of solid waste in the next ten years (the year 2021) was 

1,815.43 per kilogram per day. Currently, there are no government sections 

responsible for disposing solid waste in the municipal area. Thus, two routes of solid 

waste collection and transport were investigated in this study. For the first route, the 

garbage will be collected on Mondays, Wednesdays, and Fridays. The total distance 

will be 79.20 kilometer with fuel wastage of 7.8 liter per day and 361 waste 

containers with a capacity of 120 liters for each container. Regarding the second 

route, the garbage will be collected on Tuesdays and Thursdays. The total distance 

will be 67.56 kilometer with fuel wastage of 7.8 liter per day and 289 waste 

containers with the same capacity. Moreover, the municipality should initiate the 

projects to reduce the amount of solid waste in a concrete way. This will also foster 

collaboration in sustainable solid waste management with local residents. 
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~-3'!1EJ:::l.J~~tl v L 1-1~1if"1-11n 11lrh~~mh-3n n1fi 'LitJn"il1n-;J:::vi1l ~'li11'!11J'!I1~fl11l.J"':::rnVI L~vu~ew 

~ v , 

';Jl.IL tJu~t.i1~~LnEJ-;J LL~1 EJ-3vi1L 1.1 Ln~i.1qJ"'-11lJ~W'I!t~tlMl1Y-ILL 1~~tl1ltJEh~111nlJ1EJ L 'liu n1"l't1'LIL tie:Ju 

'!Jtl~~ l-1~~J1~~::: n1"l't1'LIL tie:J1J'IItl~tl1n11'1 L tJu~ V1fi~ L Y-11:::~'U~'IItl~ L ;ftlL "l'fl l'l~tl~"il'U rltlL ,X Lfl~ 
fl111li1fl1'lJ~1~ 'l -;J1nn~u ~l.l ~~:::LU'L1~1JL"'-1~'!ltJ~eiflRliEJ~n~·m 

2.1.2 n1"l'q1li1aEh.:~Li4an1"l'1~v 
n1"l'rl1"1-11JVI'!l'LI1~n~l.l~1a~1~ (Sample Size) L ~a 1 1-1Ln~fl11lJL ~mi'u11VJnV1t.i1 EJ 

th:::'!11m 1~ij1e:J n1"'i''U L~ tJ n L tJu~1~ 'V1'LI'!Itl~t1"l':::'ll1m i1V1~'U~1t11~ EJ~'V1"l'1'U~11J1'LI~~ t.iue:Ju 

(Finite Population) ijmlJrl1'VI'LIVIn~lJ~1tl~1-31il1111fi'llfl~ 'V11h EJ1l.J1Lt.i (Taro Yamane) 
... 

(Ln'l!t1ll"'" 1"l'~WY-I~Pl, 2549: 15) ~-3-Lj 

N 
n=---:-

l+Ne2 
(1) 

..I 
LlJtl n ~Vl'LI '!lti1VI'IItJ~ncilJ~1tl~1~ , 

N LL'V11J '!11J1VI'!Itlt1'S:::'IJ1m 
ci I U I 

~ Vl'U f"111lJfl"1~Lfl"tl'U'!Jtl~n1"l'~lJ!il1tlEJ1~ ( 0.05) e 

2.1.3 n1'S\.J'S~lJ1WtfilJ1W'IJE.I::lJi'le.liJEJ 

m"l'"'-11B 1'1 "l'1 m"l' Ln~'!IE.I:::lJ"~ tJEJ V11l1EJtl~ Bl'l"l'1n1"l't:J~ l'lt1~lJ1ru'!l v :::lJ"~flv~awd~ 
'1-1'111 EJ L 1"1tl"l':::'IJ1n"l' ~~ L tJu~1ti~il 'U n1"l'fli1'LI1CIJV11U~lJ1CIJ'IIE.I:::lJ"~vfJ~Ln~;ftiL'ULL~i'l:::1u 
lue:J'U1f"11'1()1'V1"l'1'U~1ti1'Ut1-s:::'ll1m n1'SV11BI'l'S1n1'SLn~ '!IEJ:::lJm.JtJEJ "'1lJ1'SCJm1~ 2 -st1LL'U'U 

~ ~ 

2.1.3.1 n1'SV11BI'l'S1n1'SLfl~'IJEJ:::lJ"~tleJ W LL V1a-3thL ij~'!JeJ::: "il1n~ V1~~rl1L ijVI'lleJ:::1Ji'l 
~ ~ 

~aeJl.l1';11nfl~1L~tl1J'lltl~~1'1!t!J'S 

2.1.3.2 m-sV11BI'l'S1n1'lLnVI'llV:::lJm.lvv w "'murh~~'llE.I:::lJ"~flv 1-111~"il1nJ1wun 
ol ... ...1..1 0 U al 1 I U V "' 0 tJ 4 

'IJ v:::l.J" H tJ v ru 'U'SL 1w~m'LI'V1'Vl n1"ilVI'IltJ:::lJ"~o~ tJV 'LILLI'l":::11JLLfl1V11'Sm eJ"il1'U1'LI -s:::'!l1m'!l tJ~LlJtl-3 
~ ~ 

... J{ ..I ... c:l 0 ... ... .I tJ ... 1" 
V1~tl'U1~ L '!Jiill"''U'Vl'U 'Sn1'S n~1lJ1'SCifl1'U1 W"'-11tlm1n1'S LnVI'IlfJ ::lJ" H tl eJ ~:: L.fl 'Vl'S1l.J'!Jtl~ Ll.Jtl~ VI 

~ 

"il1nJu-s1tJ~1'Lit:.~m tlurh LO~ tJ 1 'LIV1'111tJ nl"ni'l.l~ tlfl'LI~ e:J1t1 LVItJ1fim-sl-11t1~lJ1 ru'!l tJ:::lJfl~tltJ vr11~ 
~ 
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(2) 

t~v~~1~1~J1~un~e~~v~~~~ev~u~~~n~1nu~~Lnu~~~v~~~~av v • v 

;~15m~~~if fia ~cw~~Lnu~~'!lv~~~~em~m~v1~'U~~Vln'!JEJ~~"~avlJ1vl'lfY'I~m~~fh,Y~'llv~ v , .• v 

lJ"~amJ~vhm~i\IJ1~11n 1~ EJLFI~a\1-8'\1~'1..11~ 1 vrn it:.m m~~mnaam.n1 ~~'lJ'!la\1~1" (J1~un) LL"~ v ·~ v 
.I- ol .,j - 1 J' .,j o ~ 1 .,j 0 u 1 I u I ~ 
u~~1~~'!J8\I~V~l;j~w8EJ~Ln~ ~'Vf~~LL"~~n~1lJ1~\I ~'VIn1';1~ ~LL~~~11J~8\I'lf1~n1~f'lm~n 

;\IG'I1lJ1~mh~1~1fhLu~v 1t1 'lialJ~~\Imh1~1lJ1~~ll'1lJ11 ifi1~1ru~1 
.., ... .I I I .., • I 1 J' .,j .. 
e~~1 n1~Ln~'!J El~lJ"w ev~af11J~ m~'!la\1 u~~'l11n~ 1J'Vf1J~'U~n1~~1lJ1~() 

fi11J1w 1~~EJ 1 .n~~~~a 1 "tJif 
v 

IV Cl ::&I cl.:.,liiCirt.t U ILl 

a~·onm~Ln~'!lV~lJ~~em = 'Y1~'Un~£l~'liEJ~3,!~~av~'li-L~Cn "m1J/1'!J) (3) 

~1~1'U'lJ~~'ll1m (fi1J) 

2.1.4 th:Lil~"'la.:~'Um~\!"~aa 

n1~~1LL~n'lJ~:::LJl~'!Ja.:J'!JV:::lJ~~aVa1';l'Vi11~vr~1EJ1fi~1W1~ fia 1'lf1fim~LLU\1~1lJ 
U - 4 1U I cl 1 cl3 t Cf 

~m~w~'!Ja\IL~v ~~amlJ"n\iru~~1'U'lJ~:::nau'!Ja.:~'!lv:::lJ"~av '11\1 'Y'VI~';J~n~11~\l'lJ~~Lil~'lla\l'liV~ 

lJ"~ijfJ ~~.a v 

2) ~v:::rl'llLfi~ ~~a"'..V~lJ~~av~EY~l'lit~ fia '!la~Lavu~~';J.nwti ~~a1~~ v • • 

L~fia 1i;'l~1~1~m.hn"'ulJ11 'lf'tJ~~ 1v'li1J1 ~lJ1~ L '!i~ LLn1 m~~1\i m~ila'ILfl~a.:~~lJ Lf'l\i'Vf"1~~n 
'i ..... ~I ...... ~ ... 

Lf'l\iL~~::; ij~lJL1Jf.llJ fJ1\I~~fJ'U~ n~a\ILfi~CJ\I~lJ Ll.l'U~'U v 

3) "lm:::vY11'lJ 'VI~c:llJ~~avvY11'lJ fia '!JfJ:::l;j~~av'lJ~:::L.n'VI~~am'VIiia';J1n 
'!JV:::~~~amic:JV~~1V1t1 'Y.Jf.J:::~1'11Lfi" LL"~'YJV~el'U~~1V ii"'n\iru~~~afJ~GnEJEJ1n LL~~ hil')lJfh v • 

a1~i'um~tl1n"''UlJ11 m 'VI1i 
4) ~v~cr~~~1EJ 'VI~a lJ~~av fic:J 'llV~lJ~~c:Jv~iia~f'l'lJ~~nc:Ju vr~CJ 'lJ1JL ~a~ v v 

f~~el'U~~1EJ'!IU~~1\I'"~ ;.:~1t1LLfl1~m:::L U~ 1~() 111 ~ 1~naan~i1~'!1 1~()lJ~\i 1~()~'Vi'1 1 'l1Lfi~ hfl , I , , • , , 

') ~~ OlJlJ~~i'\la ')~()~'Vh 1 \1Lfi~n1~L 'lJ~ EJ~LL tJ~~Vl1\I~Wln~~lJ f~nn~n~a~ ft'lnvlvh 1 \1Ln~ , , , , , 
m~~~fi1EJLfic:J.:~ 1~na~1\I~'U 11111';1::: L iJ~Lflil.li'wti 'VI~a~.:~~~ 1~v1m~vh 1 'l1Lii~a~m1mLn'Uflfl~ • • 
«~1 ~'ll ~i''Vf~i1'U ~~CJ~\ILL1~~alJ L'fi'U cl1'Y1~u1V 'VI"a~~~c:JaL~~L'Il'U~ LL'U~L~a~ 
1 ~~Pim1Lfl~a1Jvl Jl1'li'Y~u~~';J~T~ri'1~~Pim~'ll m~ila'I~L tJ~vu~~';Javr~a~1~Lflil L tl'Ut1i''U • v • 
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2.1.4.2 cnw1i ~~u-um (2553: 10-11) 1vi~1LL\Jn'llEJ~lJf1~aVVl1lHln~ru~ 
'U 

LL~~.:~n1Lil~aamtJ-u 4 U'l~Lfl'Vl ~.:~-d' 
1) 'll El~2Ja ~a EJ~ 1 n~lJ'll\J L -d-u 'll EJ ~2J a~ a EJ~ Lii~ ~ 1 nn~1 Vl'lU 'l~~ 11\J 

.I .,j ... I 'I .. .I II .I II .. 

'llfl.:lu~~'ll1"lf\J'Vl fl1PIEJ a ~fl1 EJ ~ \J~lJ'll\J LlJfl.:l LLa~'l!\JtJ'Vl u~~ n au ~1 El2Ja lilltl EJ ~ 1 nu1\J L 'lfl\J fl1fl1~ 

ri1un.:11\J h.:~L~EJ\J,Hnu-uPin~1 h.:~LL~lJ flfl\JL~ijLijEJlJ Vla1~"'~ LLa~LL~~.:I'qlJ'll\J~\Jj 
2) 'llEJ~lJa~aEJ~1nhH1\JflVl"'1~n~'llJ L'liu 'llEJ~lJa~aEJ~Li1~~1n.n1fl 

'U • 'U 

m~t:..~~ Vla-ufh 1 -u 1 ~.:~.:~1\JtiVl"'1~m~lJ LLa~"'m-uu~~ naum~ ~1.:~ i~.:~un ~ LL~1'll v ~lJa ~ aEJvi LnV~;l-u 
• 'U 

~1n.fl1flf!Vl"'1~m~lJ.Q' U~~nfltJ~1EJ 2 ~1\J Rfl 'llEJ~lJa~aEJvT11uviLfiVI~1nn~m~lJ~.:!'WL~EJ1'!i'a.:~ 
• 'U 

num~t:JiiVla\Jfh 1~EJVl~.:l L -d-u 'llEl~2Jf1~flEJ~LnVI~1nri1Un.:I1\JLLa~ 1 ~.:lfl1~1~fl1EJ 1 \J 1 ~.:1.:11\J L UU~\J 
'll EJ ~2Ja ~a m11-uif R~t~11 L tJ-u 'll EJ ~'Ja ~a EJ"il1 n"qlJ"tf\Ju~~ L.n 'Vl~il.:~ L '11-un-u ri 1~i'ua n ~1-u~~ .:~ R fi a 

d - .: , t Cl -. II .j ., I 3 Q ~ .J 
'llEJ~lJa~tiEJ'VlLnVI'll\JL\J'llUVlfJ\Jn'l~U1Un1~t:JaVl"'\Jfl1 ~.:l'llEJ~lJf1~flEJ~U"'1\J\J"il~lJ'Vl.:I'Vl 

'U 'U 

hlLUUel\JVl~1EJ L'liu Lf'I~1Vltl~U~TrnmPI~~1 Lf'I~Ll! LPI~La~~~un mnVl~na-uJ1lJ\J mVI ~1.:1 
' 

~1l'11a~a 1 EJ ua~ mn~ L tJ-u~-u LVI EJ'llf.l~2J"'~em 1 \J~'l\J~"'.:~iffifit~'lla.:~ Lam)-u Vl~1 vu~~Lfl'Vl~il.:~ 
3) 'llEJ~lJa~aEJ"il1n.n1flLm~wl~m~lJ L"li-u 'llEJ~lJa~aflviLn~"il1nn~m~lJ~1.:~ ., 

'U 'U I 

L\J.fl1fln1~Ln~Vl~~.:llil1nm~L'ri1~U~n1\JL~fln"''l\J1~\J1LLa~~1nf11~L~EJ.:I~Vl1 u~~nfltJvl'lEJ ~1n;J"tf 
... II II 'I '1.":' '1. I"" .. ... ... .. .,j "" II 

[;If!~.:! '111\Jtlflf.J LPI~~f\!1 a~LPI~~tJ UJ 'l1lJLut'l.:l.fl1'll\J~U~~~"'1'lLfllJ LLa~LfllJflnJ'fl'VlL"'tllJ"'.fl1'r!LLa1 

L tJu;)\J ~~L \J~1\J'lltl~.fl 1'lJU~tJ ~'l~n ru,J~ L~fllJG1.fl1'rl n~ ~~VI fl~L \J~1'rl1 n'llfl~ L~ EJ elU [;1~1 EJ 
I .. "' 

L'll\JLVIEJ'ln\J 

4) 'llEJ~lJacJamJ1n"'m-uv..f.J1U1a Lozi-u '!W~lJac.laf.lvliju~~~ti1LilVl"il1n 
'U 'U 

1 ~.:l'riEJ1tJ1a "'mi1a-u1l1f.l fl~iln-rn~11 ~f'lf'I\JLLa~~[;\1 ~~~=a U\J'llU~lJac.lt~f.lviijL ;fa 1 ~f'lu~tl-ua~ 
L\JU~lJ1ruvina1.XLnVIeJ\JVl~1EJ~fl~~lJ~"'1~ Lozi\J er1iULLt:Ja LoiilJUVIV1 €-u~1\J'Ua~a1EJ1~~1~ i 
LtJu;)-u \JeJn~1nifEI-3~111EJfi-3'liEl~2Jac.laEJvlLnV~Iil1n~a-3tlfiu~rn~'Vl1-31'Vlfl1f'l1"'[;1{an~'lEJ 

lil1nm')Pim~nq.l~e.~a~tl11 "'..E.I::2JacJae.~a1111')Cl,j1LL unmm 1Ji'Li~h.J 2 t]')~Lfl'Vl 

fi a m~~1 LL \J ntl~~ L.flvt'llu-3'llEJ~11acJa EJ Vl1lJ"' miru~'Vl1-3n1EJ.fl1V.. ua~ m~~ 1 LL \J ntl~~ L.n 'Vl'llf.l ~lJa cJ a v 
'U 'U 

mlJ"' n~ru~ LL ~~-3n1L ilVI ~-31 \JL'llVlL 'VlPIU1a11i'1tJaVl.:JLV\J~~1-&'m~~1LL \J ntl~~ L.fl'Vl'llfi~lJac.lav 
'U 

[;111J~n~ru~'Vl1-3n1 Elfl1'rl111nn11n1~~1LL unu~~L.fl'Vl'llEJ~1JacJm.JVl111~n~ru~LL ~~-3n1L il VI L ~fl-3"il1n 
'U 

cal I ILl G I .. 0 1· I I 0 " .J 
lJf'l11lJ L 'VIlJ1~"'1JLLa~"'~VI1 nVl an1~~VlLnULLa~'li\J"'.:I L V..fl\J1 u~~~uu m~mlil~'l1El~2Ja1>4 aEJ 

a~ 1-3ijtJ~~a'Vlfim'rl 

2.1.5 tJ-3fl\J'l::nau'UtJ{I"'l£1::2Jac.lew 

mru~ ~~U\JVl1 (2553: 46-62) 1~ LL u -3 a.:~ f1 tl ~ ~ n au '!I a.:~ 'll f.l ~ lJ a cJ a v a t1 m tJ \J 
'U 

"' 
3 ~n~ru~ ~.:~i1 

2.1.5.1 a~flu~~nau'Vl1-:~mvm'rl 

ti.:J f1 tl ~ ~ n t~u '1'11-:J m v .n 1 V.."'l a.:~'U v ~ 'Ja cJ a vvi ri1 f1 ty LLa ~1-&' L tJ \J ~1 u .:~ ;1 
vi"'11J1~t11Lfl~1~~1~ LVIEJ"'1m~t11Lfl~1~~1~1i11nm~~lJ~1aEi1-:~"il1nnt~-3'UEJ~11ac.lavvi~a.:~n1-sPim~1 

' 'U 
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~11JU~:: n eJU LL~~:: e1 cl1.:J'l.lrN'l.l fJ::lJ ~ eJ tlf.J ~ e1 fl1~U ~U e1 n~1 Uth::neJU 
v 

• I .I ..1 d 1"'.., OJ I .I I .. 
V11lJ u~:: Lfl'Vl'l.lel~'l.l fJ ::lJ~ w 8fJ'VllJ8.:J L VIU LL~:: LLfJ fl VIV11 fJ G'11 fJ Vl1 LLG'l ::G'1 VIG'11U'l.l m'l.l fJ ::lJG'l w eJ fJ LLVI~::'tiUVI 

v v 

LVlfJU eJ fll"l111JL tl1Jtl1VIU flVI~el~el fJG'l:: 

1"1111lVI1J1LL uu'l.la~'l.l EJ::lJG'le.imJ ~a il'V~~1~1U'l.leJ.:JlJ1G'l~aVIii.:JVIU1 m.J7111VI~ 
v 

"!Ja.:J'!JfJ::1J~e.l8fJLL U.:JL UU'l.lfJ::1J~e.leJfJ 1"1111JVIU1LL uutJn~ LLG'l::l"l111JVIU1LL U1J 1 U"!Jru::~.:J v v 

1"11111VI1J 1 LL ,j 1J 11J~{j'VI111 fJ fi~ 1"1111JVI1J1 LL UU tJ fl ~Vi~el ~ L ~ fJ fl nui1 

"Bulk Density" ;.:J 1~LLrl111~~ eJVIti-lvtU'JfJU7lJ1VI~"ll8.:J'l.l fJ::lJ~e.laEJ 1 Ufl11::'1Jn~LVI fJ 'Wiim~il'VlUU 
"!JfJ::1lG'le.lafJ 1~~V11 tJ~1m:i~~11"111~ i11111~flfl1U1tuVI1fi11"111lJVI1J1LL U1J 1~~1flG'11Pl~ ~.:Jd v v 

D=w1-w2 (4) 
v 

LVIfJ~ D = 1"111lJVIU1LLUutJn~ (Bulk Density) 
II 

W1 = 111VIUflfl1"111J::m.:J'l.lfJ::L'IJci1 
II ... ..... . 

W2 = 1J1VIUflfl1"111J~V11.:J'l.lfJ~'Vl1l"!JfJ:: 

v = tJ71J1VI~fl1"11U::VI1.:J'l.lfJ:: 

fl111JVI1J1LL uu 11J"llnl~'l.IU~.:J fl8 1"1111JVIU1LL U1J'l.lel.:J'!JfJ::1J~e.lafJ1 u~mnU'tlfJ:: 
v 

11~ eJ eJfJ 1 u'l.lru::"!J1J~.:J ~.:JtJn~i11"1111lvtU1 LL U1JlJ1n~uL ~eJ.:J~1nm~iua:: L Vi e:~u 1 u~::VIi1~~fi~.:J LLG'l:: 
v 

.., " "' 4 .., II .4 1 oQ .I I c;: 
n1~8Vl'l.l8-lV'IUfl-l1ULflU'l.I1JVI~8fl1~8VIVl1fJLf'l~e:J.:J !JVI~8~fl'l.ltu~L'VI'!JfJ::1JG'lwelfJ G'l~i1m::u::~fl Lfl\J'l.IU v v 

.... I d .., • I .J 0 tLI .., II .cl .I 
2.1.5.2 8-:Jf'l u~::naU'VI1.:JLf'l1l Vl1 LL u~'VIG'111"lqj'l.IB.:J~ n~ru::YI1.:JV11ULI"llJ'l.leJ.:J"!JfJ~lJ~welfJ 

hiLLn tJ~111ruJ1 tJ71J1ruG'11~~L~.n1vtm~LLG'l~tJ~111ruLli'1 ~.:JL~fJn~1lJnu11 "The Three 

Components" LLG'l::a.:JfitJ~::nau'Vl1.:J~11JLI"lij (Chemical Element Components) ~111~-:J 
~1~Lflij~Ltlu~~ (Toxic Substances) tJ7111rutl1 Vl111fJii.:J m111ruJ'1~ila~LU'l.lfJ::lJG'le.le:JfJ 

fl111l;fu (Moisture content) VllJ1fJii~u~1110Jlf1~iiafJL1JlJG'le.lafJii~.:JJ1 v v 

~8~fl1fJ11J~1'l.IB-llJG'le.lama~ (Inherent water) L'liu J1~B~L1JYl"ll ~n Lf'I~81VI1~ ~.:JiltJ~111ru 1/3 

fi~ V3 '!Je:J-lU7lJ1ruJ1~~VI1lVI LL~::J1~~V1B~ J1~e:J~fl1fJ1J8n (Attached water) L'li1J J1eJu 

J'1~elelfllJ1\11flLf'l~fl1VI1~ ~~tJ~~lJ1nt 1/3 fi-l V3 'l.I8.:JU~111ruJ'1~.:JV11lV1 G'11lJ1~fiR1U1ru1~ 
LVlfJ1eUi1VI~~e:JLUd 

v 

w -w 
v = 1 2 x100 (5) 

w1 

1V~fJ v = fi1tJ71J1ru"!Jt~~LL~.:J~Lt:n1vtm~ (LtJe:~{L~u\Jl) 

W = J1VIUfl1lG'le.le:JfJrleJULe-J1 
1 v 
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"IHl~ Ll. ~~'i:a 'VIfl 1~ 'VI2J1Vfi-1 J1vrUn'!JEI~lJ"~El f.l~1'U~'V11f.J 1 tJ LiJeJU1~'Hl ~1~ 
lJ"~eJfl1tJu:nLmLt:.~1~muvr1lij 600- 950 EJ~P11L'Il"L~m'l LU'UL1m 2 -i1tlJ~ " , " 

~Ltl1 L U'U~~~L vr~mnnnTmnl vrl!~hiclewa"1mLm~ LlJL vr~fJn 
f11fl11lJ~a'U vr1nvfi~ tl~lJ1tufl11ll-ra'Um~~1nm'ia'U~1tlaTH ~m -w~~ ~B 

ll"~avnumm~L~'Uu~a'Vlt iivr,hmiJuuViFI~eJtleJu~ 
" , \j 

B~fltl'i:mBuLtl'U-re~v"t'!JeJ~G1~~1~1 L'li'U c, H, o, N, s, P LL"t K LU'IJ~'IJ 

a1~Vi~ L "li'IJ L"'VIt'VIUn'l1ijVJ~1~ 1 L ~eJ 1itJ'itLij'lJ'!JeJUL '!J\11LL"tfl11lJ1'ULL 'i~'!JeJ~ 
m'itl'IJ L ~eJ'lJ'!JeN L~ vv1L U'UB'IJI1l'i1Vvt~a L iJuVi~ a~~ LL 1~~ Ell! L ~ atl'it n eJU m'i~~1·nu1 LL 'U1'V11~ m~ 
:5'~m'i.yfujfia 1-HLn~a'U111~1f.l 

2.1.6 n1'i'VW1n'illl;hu~utl'i::'l11n'i 

n1'i'W fl1m"Wtl'it'!11 n'l' 'V11J1V tl~ n'l'tU1'lJ n1~'VI~BL 'V1 flij flm i L ~ EJ'Vi1'U1VVI1eJti ~U EJn 

e~u1 fl\11 '!JeJ~'!J'lJ 1~"t.m~tl~t'l11 n~v1 L tl'U~ ~ ~ mh-1i1 L vr~ t:.~" m~nm n1wtl ~::'!11 n ~~ B~B 1 PI v fl11llf 
..1 ._, ... U ~ ( A ) II ..: d ~tl .,.,. I tl..l tl 
Lnv1num~L~'iqj"W'IJ~ LnVJ m'imvu."tm'imVCl'lJ 'II~EJ~fl ~::nEJU'VIllt:.~al'lBm~L amJLL "~'!JB~ 

'!l'lJ1VJtl~::'!11m 

2.1.6.1 fl11lJ~1~'l!'~JeJ~m'i-wmmwtl~t'!11m 

1) m~-wmmw~::~ul'ia~~'Uiifl11ll~1~qJnu~·n11EH1'U~1~11'U~::~ul'ia~~'U 
LU'IJEJ~1~1J1n t~m~lJ~~LI.~'it~U'VI~U1'U vhua a1L1lel ;l~vr-JVJ .f11fl tl'itL'VlPI 1111li~1~U 

2) m'i"WV1mru1 'IJ'it~U'!11~ ~~iifl11lJ,j1 L UlJ~am~11~LLt:J'UL ~a;l~a~~ 
'Vli'"WV1mu."::u~m~~1~1 11l"El~~'U'ULVU1V~Vli'U1 

3) m'inmmru1fl'i~a-r1~m~tl'it'!11m1'Ua'IJ1fll1liifl11lJ,j1LiJu~Bm~tl~tn'U 
iii{;} nT~th:::ri\Ja~fllJ LLat~I'JG1'JG1~n1~j;h~j 

4) m~·rm1mw,j1'lJ'llJtl~::'!11n'i 1 'lJEl'lJ1fl111 ,j1u lJnamwa111a iim111,j1L U'U 

~r:~m'itl~::lJ1UJ,j1lJ'l'lJfl~eJufli'1 ,j1'U1'1JL~n 1uB'U1fl111 

5) m~nv1mw,j1lJ1'1JunPin~1 LLat~Vll'lJ1fltu1l1Vit.ht'l11m'UBn~1ni1' 
n1~tl'i::1J1rutl~t'l11mf1~iifl11li~1~'1Jflnvr"1Vtl~::n1~ 

2.1.6.2 15m~nmmrutl~t'l11n~'Dvll1inuB~ 215~bvnu 

1) 15'V11~flril111P11al1li~~a1lJ1~Cle~5u1v1~~1v15m~~1v1 'V11~flru111P11al1li 
2) 15a~fi'th::neJu t~EJ1ia~fi'tl~tnaum'iLtl~vuutla~'!la~tl~::'!11mEJ5u1V 

m~tl'it1J1ru 1-HL ~'lJEJ~1~oUVJL~'lJ m~L~an~tl u uu\i1"a~ 
2.1.6.3 ii~tlu uu,j1aa~m~L~'U Ll1l'V1"1nvra1EJ 1 'l1L~am '!ilJ 

" 
1) LL U'UEJ~fltl'i:: neJ'U 

2) LLuuLa'!J1flru!11 (Arithmetric) 

3) LLUUL'i'!l1flrul'l (Geometric) 

4) LL uumn'!l t WL'U'UL :Sva (Exponential) 
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5) LLuu1a~"'~n (Logistic) 

2.1.6.4 15nTrWEJ1mru1~EJ15flru(;lf'11"'(;1i 1crdvi11~~EJnTH~t1nLLu'IJ~1atJ.:J'llt1.:Jm~ 
LtJ~mJLL tJa.:~tl~::'ll1mVI1.:Jflru(;lf'11"'(;1{ rhH'lJ~~(;1~~1-Ii1 'lJLL uu~1at1.:JL~ t1n~'lJ L ~1~~tl~::lJ1ru 
fl1Vn-niiL(;ltlTI 'lJ"'(;l~~~~ 1 m~L \-1111~"'11 (Fit) nu.Vt~11at.l'i~'!l1m 1 'Uti~(;) 1~EJ.y;~1'l'N1';11m'f':l'U 1f'i'.:~ v v 

fl11lJ«lJ~'lJG'll€l.:Jn'l'Tr~ LL UU~1mNVI1.:Jflru(;lf'11"'(;1{m m 'Un1~Pin~11~ EJifRtl LL UU L~n'I!L 'VU 'lJ'lJ L :UEJa 

(Exponential) 

m~~EJ1n'iNLLUtlfiN(;lf'11"'(;1{1~EJ15LLtltJ Exponential Growth Rate 

L tJ'U~iJEJ11111n~~~ "'1111~tlR1'lJ1ru 1~EJ 1 i~(;l'l~t~l uil~.:~~t~l uil 

Pn = Poer*n (6) 

' ... ... -r fiB t~m1m'l'L ~11 

"limhn~ : m'lL~t~n"li't~11aviVIw.'lliEJ'WLi1'lJ 10 tlr7t~'lJV1~.:~ (1~-B'EJ ~a111~Viu v • 

LLa~P1~~1 'lJ111'll1l 2540: 21) 
~ 01 ..~... I • F- al l I 

2.1. 7 'U~~EJ\IIlJ~a(;ltJu~lJ1n.I"U£HI"UEJ::~aHtJEI 'lJLL~il::"t1J'ti\J 

uty'!l1 ~1~~ru~Vl~ (2550: 9) 1~mh1ii.:~tl~~EJvlii~.m~t~tl~111ru'lJEJ::2Jae.ltJEJ ~.:~d 
a n~ru::JJijtl~~ L Vll'l L ~~1~iJriTuri1Rqj111 n~tln1~tl~~nt!Utl1;j~V1an'lJB.:JU~~'ll1'll'lJ 1 'Uvi B.:J~'lJ,f'lJ j 
LLa::a n~ru~nijtJ~:: L Vll'l ir.:~iie.~ avh 1 ~ Ln ~ fl11l.l LL(;ln ~ 1.:J'll a.:~'ll EJ~11mJa EJ~.:~ l 'lJ ,;'1'lJ'llt~.:~t.l~111 ru LLa:: v v 

a.:~ritJ'l::ntJu 

n~ma'lJEJ'ILL~a~vi'tl.:J~'lJ iifl11lJLL(;lfl~1.:Jtl'lJiifi1111~1JLL tJ~ 1 'lJL~tl.:J'lltl.:JflijtJ1n1P1 ~.:~iie.~a "lv v 

~ t1 m~tJ~~ n t~u m:U~'ll a .:~tJ~::'!I1'll'lJ LLa ::vi 11 ~iit:.~ a~ t1 n 1'l'Ln ~11a ~ BEJ 1 'U'!i1.:~ n ~ ma ~ LL~ n ~1.:~ n'lJ v "lv 

at~nltJ!il1EJ 

a n~ru::~tJija EJ'lltJ.:JU~~'ll1'll'lJ 1 'Uvia.:~ ~1Ji1 e.~ a~ B n1~Lm1 ';! 1"'L1J m~Lnu LLil~ n1~ ~'ll EJ:: 
ol II 11..,1., U u ~ ..r .. V .. -' al 

lJaH tJEJ tl1t:.IVIlJfl11lJ~n"'~tl1~ LLa~~flfl11lJ L 1J'lJ~~ L tJEJU L 'lEJtJ~tl EJ ~~lJ 01~ LntJ~1U'l111'll EJ~lJaHeJEJ v v v 

111 iJ"' ell 1.:: .,j 0 ,.. .I "' .. II o II 1 o u .:: 
V1L 'lJVI lJVI.:JLnatJ'lJOa1~ u~lJ1N'lJ€l.:J'lJEJ~lJaHtlEJn';l::lJ'lJtJEJ LL(;ltl1 1J~fl~1fi111J"'::tJ1~ Vl.:!Lf'l~ 

n~::~1~~.:J'llti.:J~1.:~ i Ln~t~1Jna1~tl';l::vi11~tJ~lJ1ru111n~'lJ 
~ 0 .!1111 4 J.l I .Jq 0 V ILl ~ d 

"'m'lJm~rum~.:~'!I'VI'lltJ'It.l~::'ll1'!1'lJ L'lJtJ'I';I1nmna11tl'i::'ll1'll'lJVI11ma.:~VJ'l'VIEJlJ1n'VIeJVI';I::: • 
~1EJ~€l~.:J'll€l.:J L~l.l1n ~t111L U1Je.~avi11 ~tl~111N'lJE1::2Jil~tJEJlJ1nif'lJ 

"'fl1'VI'!IlJ'll'lJ tl1'lllJ'll'lJV1'lJ1LLU'lJvi11~n1~fllJ'lJ1fllJhJ~ n11~~n1~lJa~tJEJ~.:JLL~n1~LtlU • • v 

11U11l.l m~'ll'lJ~1L~ EJ'I m1n1~~ b1~"':::~1nLLa:: llJ,.t1fi.:~vi11 ~tl~111u.t'lJE1~2Jm.JmJL ~11VI1111n~'lJ 
.., ~ ~ ., e: .J 4 ~ .r c:a:.~:~~ - .f 
tl1V11n'!l1l'!IULUUf'IUEJn~1~fl1'll1EJ"'~'lJtl~VILV1~eJVI~~1nn11~eJ'lJ1EJn11tJ1111UJ111n'lJU • v 
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~1'U1'Uth~'l11m~~'llEJ~1Jflc..la EJUR111Jcr'ULL 1.J"51 U(;l11J,j'1'U1'UU"5~'l11m 1 'U'l11J'l1'U~~ mi11 v , 

~a li'1~1'U1'UU"5~'!11m1l1n tJ~1J1W'llEJ~1Jflc..laEJ'OJ~ii1l1n(;l11l~1EJ 
v 

n~'VI1J1EJ'VI~fl"5~LUEJU'li'mJ~~uiiuVJU1V1~1~qj~flU~1J1WLLfl~fl~FlU'S~neJU'llfl~ 1JflcJeJEJ 
v 

L '!i'U tl1Un1"5e:Je:Jnnnvr1J1EllJ~~uw"l \1iim"51m vJ1J 1 'Un1'SU"5"5'0Jfl1'V11'S n'OJ~ Ulvi11 ~'llEJ~1JflcJaEJffi vJ1J ~ , v 

fl~1J1fi1J1EJ 

8 ol I II 
2.1. e.J"fi"5~'VI'U'lltl..:l'liE.I~~"HtlEJ(;leJall1'l~LL 1flileJ:U 

n"51Ja..:IL~~1JflW.fl1'WLL 1fl~fl1J (2552: 91-95) 1~mh15~e.Jflfi"5~VIU'llfl~'lJEJ~1JflcJe:JEJ~fl 
"' , v ,.. ...... 

~.fl11~LL1fl"fl1J fl~'U . 
2.1.8.1 e.Jfln"5~VIUV11..:1~1'Ua.:ILL1fl~fl1J 

n tl..:l'll EJ~1Jfl cJ fl EJ~li'UCl1Jn'U'U1'UtJUU 'Uflfi'OJ1 nvh 1 \1Lnfl.fl1"Whh11fl LL~1 , v 
~ I ~ ~ 

U1L 'VI~fl.:J'OJ1nna.:~'lJEl~2J"c..lavm 'VIfl1 tJ(;l11J'VI1.:JL~'U LL V11fi~1Jfl.:J~'UL 'li'1LL vrcl~'li1 v'h 1 \1'1i1L U1LaEJLLfl~ 

Ln~n~'UL vrll'U U1~'l11'l1"Uvi{lmum'U'OJ1nna.:~'llv~u1.:~R'Ui1a1eJm~Le..~1'llEJ~1JflcJvv vh 1 \1Lnfln~'ULLfl~ v v 
.., ..., 1.1 J .al I • I I J -J...J.q I .I &5I Clll I 

fl'J'Ufl'U(;l 11EJ flflEJflfl~fl"~'lJ'U'W'Ul'l11.:1 L ufl1 'W"Ul'IV11J1€1.:11€1 Eln11Le.J1'lJEJ~1Jflw EIEJ 'VI1fl1J'lJEJ~fifl~€1 ,I , , ~ 

l!n'OJ~ ~ .:~ ~ fl1 ~ii n11U1'll EJ~2J" cJ a EJ1J1~.:1 L ~1J;j'U ~.:~'U 1 'U1''U ~.:~\1u Cl1J vr1 m U"U"liEJ ~~ ~ L ;1 a 
u ..., .J1 1111 .cr1 t.r:t! 1.1 .I .J iL IIIICII ~_:' 

'lJEJ~fl'U(;l11EJ LLfl~1~~l'IEJ€1m1fl1EJEJ1nLLfl1 fl1'U1Je.Jfl(;lfl~.:ILL 1flfl€11J LLfl~ u1~'l11'l1'Ul'lfl~ fifl LflEJ.:Il'I~~'U 

iJqJvr1vi'l11 n.:l1fl 'OJ1 nt.l~1J1 W'll EJ ~2Jfl cJ €1 EJ~ Ln fl1J1 n;f'U ~'U hi~1:U1-smh;) fl1~'V11Jfl fi €1 m-s« nfl au 
_f 1 A'.J ,,s iL.:. 1.1 d u..- I 

Vl~'lJEJ~1JflcJeJEJ 'UL 'lJ(;l'W'U'VI L 'W'S1~"liEJ~1JflcJe:JEJL 'VIfl1'U~~e:JEJ 'U~~LL 1flfle:J1J"5~EJ~'VI'U.:I LLfl1'0J~~.:Ie.Jfl m~Vl'lJ , , v 

~e:JU1~'l11'l1'U1 'U~'Uvi hi-l1~~L U'U n~'U~1nn11L u1L vr~'U m-sLe..~11 vrli vr~am1'l1n'l11J"lle:J~LL1Jfl.:!1''U , , 
viL U'U~'U(;l tl"llfl.:lfl~11(;l n 1 )flLLfl~\1a.:~~1~ n11~~1M'u n11 LLm'llnL~fl~{l LL 1fl~fl1JL~EJ'VI1EJLLfl~ 
U1~'l11'l1'UL"U~'Uvh~~ue..~fln1~Vlu1t.JLL~1 

2.1.8.2 e.Jfln"5~Vl'lJ~€1£1"llll1'Wfl'U1lJEJ 

"ll EJ~1Jflc..lt~m U'U LL vrcl.:~t~1'VI11LLfl~ LL vrcl.:~ L -w1~iwi""ll a.:~ LL1Jfl.:JU1 hR L 'li'U v ~ v , 
~ II .J ~ .J I ._, .. ~ 0 t II .-. .:. C: I t V -

LL3JcH1"'1U L'U\J(;l\J 'i!.:!L'U\JVIfl!n'i!ti\J"lltl.:!'\-11dLLfl~"'(;l1tJ1..J'lV11 'VILMlflfl1..JL'VI2J1..JLLfl~fltl mn~ 

0 .J .I .J .f ..r ... ... 1· I I .K .J 0 1".K .J 
fl111J11fl1qj 'il.:l'lJEl~2Jflw€1EJV1Vl.:!Lfifltl'Ufifl1fl ~fifl1J'W~n1~'0Jflfi1:l'OJ1EJ u(;lfi€J~(;l11J'W"UV1 Vl1 'VI'W'UVl 

u~L 1W~'U~nu-sn 'tl1flfl111J~1 v.:~11J L u'Uvl~-nii v~ LLrit:!-wu L i1'ULLfl:: t:!vlmPivu~L 1 ru1n~Lfiv~ v v 

'Uan~1nif'll v::1Jr~cJavvl(;lna,ivr~aCl n~.:~r~.:~1 'U RflfleJ.:~vr~aV11.:11::u1EJJ1 ~:: 1u~nfl~'U m-s 1 vrfl'lla~J1 v v v v 

vi1L ~ LL 'VIcl.:JJ1~ ntJ'SfiLLfl ::Lnfl n11 L 'l11 LaEJ LLfl::'IJEJ::1JflcJ fl EJEJ.:J'Vi1L ~ Lflfl1Jfl~~LLnt11n11'11~EJ'IJEJ:: v 

1Jr~c..lavvlna.:~~.:~ 11luL "lJ(;l'l11J'l1'U vr~avlna.:~~.:~ 111 'ULL vr~.:~rh~·fl~.:~1liiim1~.:~nflu ~::iin1'l1viLnfl'OJ1n , , 
m-svrl!n;i'U L 'li'U rh'i!;i11l1Yi ~.:J~fl1vlvr~mnfl1::L Ufl;j'U 1~ LLfl::n1'il1 'liL •t11 ~.:~iin~'UL vrli'U tl1'1J1~n1"5 
-,lflm1vi L 'V11J1~~1J fia1Jn€11 ~Lflfle.Jfl m::l'IU~€1~'1J.fl1'W'!Jfl.:IU"5~"ll1'l1'U 1~~1EJ L '!i'U hfll'l1.:1 L~'Ufl1'V111 • 
.J .. .K .. .. .,.. .... !'! "" 1 ...... - ., ... .. ... 
V1Lfifl'OJ1nL "!I tiLL 'lJfll'IL 1EJV11JLL1Jr1.:11'UL 'U'U'W1'VI:: 'V11€1 fl1'lJ~11'W~V11J1fi'lJ'IJfl.:J L~Elfl'U~11f.J 

II -2.1.8.3 e.Jflm~VltJVI1.:Jfl1'ULI'11~!n'OJ 

.:~u1.J1::1J1Wvi~a.:~'li11J1 L U'UFh hi~1EJ1 'U n11'll'U~.:J F111 i'~1 EJL u m1,j1-:~R'U 
Fi11i~1 v 1 'Un11~vlLnuvi1mEJ iiL ~1J;f'UVJntl 1 'ULiia.:~t vrqj 1u1-:~LL vi.:~ 1~ L~~EJ1J.:~uu1~1l1W-;i1'U1'Uvrfl1EJ 
~1'UtJ1V11 'Un11ft~1-:~~m'Uvl~.:~nflu'IJ EJ~1Jflc..le:JEJ 1 1.:J.:J1'Ufh-,lfl"llf.J~1Jflc..le:J EJ vr~mm Le.J1"llf.J~1Jflc..la v v v v 

"'~vr1owtim1'Uvl1R111J?f~m~~~Lnu"lJEJ::1Jflc..le:JEJ 1Cl'llEJ~ 111J h.lii.:~'lJEJ~ L ~a-sa.:~fui1ruvr1"llf.J~1Jr~c..la EJ ~ ~ u ~ 
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~Ln1.:d1ri1~~~~~'ULihJ~ Gf1wruLiia~tvrqJ~ih~~'lf11"!1'U~11u "qlJ"lf'ULLmr~ h·N1'U u~,;'VIl1'1~~1'U 
am'U'lJ1~naum1~1~., vh 1l1'iiPh t -if~1r1 1 'Ufl11n1-.ij~"l.lrJ~u'leJarJlJ1n~a~~l1m "!i'Un'U I 'II , 

2.1.8.4 ~~fl1~'VIU'VI1~1'i'1'U£l~RlJ 
.Ja~ II 1 ~ .J~ 4 .J 

fl11'VIlJfl11L "1.11 U\Jl~"'m'U'VIH~n~U"I.IrJ~lJ~ eJa rJ Vl1tJfleJ~"I.IrJ~lJ~eJarJ\Jl1lJ'VI 
'II 'II 

a1n11ru~lTm1~WUL i1'Um1~~ ~1'U"I.It:I~U1~"!11"!f'U 1~ r1vY1hl ~~ L U'U L~a~n1111~1 L~aii f"l111l~~ n;1a ~ 1'U 
'II 

1R1 ~ fl11'llt~~f~~ a1~"'~~~ n1~'VIu;1 a~i \Jlf"l11lJ L U'U a ~"l.lt:l~th~'ll1"!f'U m fl11~~~1'UVI~t:l ~a~ 1'U L "!i'Ud 

L~rJn11 t:l1fl11 "NIMBY" (Not In My Backyard) L'Umru~tJ~1'U"IJEJ::l;j~eJarJd th~'ll1'li'U~LU'U 
L ~1"1.1a~U1'UVI~t:l L ~ 1"1.1t:l~"q1l"!f'U 'W~ a~m1 1 l1'iim1U1"1.1r1~lJ~ eJavvr~a LeJ1~'U~'llm"qlJ"!f'UlJ1 L U'U"' U1'U~ 

"" "" ,J..,j ..,j ~- ~ 11• I t ~ "' 11 "' "' ..,j .. " 
1eJ~1U"I.ItJ~LaV~1n'VIeJ'U L 'Ut:l~~1n 1J.J L~u1~ LV"lf'ULL~~V~\JleJ~1Ufl'U~~n1~'VIUtJ'U ~ \Jl1lJlJ1t:lfl~1V 

2.2 flCI1\Jn11W'tiV~2Jfl~t:IVL'Uth::L'VIAhuJ 

'lJ~lJ1tu"I.IV~lJ~eJ ev~Lii~;f'Ut 'U'lllJ"!f'UL1la~vi'-nh~L 'VI I'lL 'VIViiLL 'U1 1 UlJL ~lJ;f'U'VI n1'U ~~ 1 'UU 'II , , 

·rtl'l. 2551 wu11 ihfl111ru 41,064 ~'U;)er)'U vr~a 15.30 ~1'U~'U;)etJ L'U,j1'U1'Uifii"l.lv::lJ~eJm.J"I.IeJ~ 
'II 

fl'5~L'VI'WlJVI1'UR1 th~111ru 8, 780 ~'U;1e1'U (m1lf"l1UR111l~fi~. 2552: 3) '\.J~lJ1tu'liV::lJ~eJav 
' , 'II 

L vr~1if1.Tu1''Ulii::L ~lJlJ1fl;f'ULL~~L U'Ufl11~"1.1eJ~~fu~~"!feJU 1~uti vr'li1V~1'U11"!fn11~a~ri'U~~a~ 
uiU"I.I'U LL~::U1LUfi1~~ LL~lil1n"'fl1'V'IUlii~U'UU11fl!)11Ly;V~~t:IV~:: 80 "l.lt:l~'llV~lJ~eJavml'i'fum1 
uiu"I.I'ULL~::-u'11 '\.Jrh~·~ vl1 1 1Xii"llt~::\Jlnf'h:J ~11l~'ln11ti1~~"1.1EJ::lJa~ em ei'.:~ 1 "liitim1~hir1 na"l.l~n~rut 

'II 'II , 

vl1 L '1-1 Lfl~U ruvr1 n11U'U L ~ t:I'U~ v~.:J LL 1~~ eJlJ LL~::"'.:J ~~ n1::'VIu~ v"'"l.lfl1'V'IeJ'U1lJ V"l.l t:I.:JU 1::"!11"!f'U 
~ , 

~ I ~ I 

amtJm1ru "I.IV~lJ~eJav'lla.:~'\.J1~L 'VII'I-J''UiiLL'U1 1ulJLfilJ;j'U ~.:~-ila11~ 1 'U~111~Vi 2.1 
'II 'II 



.,j .!')!! al .,j ... .r "J I ~ ... 

VI1~1{1VI 2.1 u~111nl'!ltiZ2Ji'IHilti'VILnVI'tl\HU~:;,_,11{1u VUt 2536 fl{l VUt 2548 

.It "" 'W'U\'1 
tAli1N~8::~fl~ij8~Ln-;;,u<iuPie1u> 

2536 2537 2538 I 2539 2540 2541 2542 2543 2544 

l.m.:!L\'I'W 7,050 7,000 7,192 I 8,098 8,949 8,497 8,990 9,130 9,317 

2545 2546 2547 2548 

9,617 9,340 9,356 8,291 

2.L'UI'1LVH'IU1" 3,422 I 5,618 I 6,311 I 6,658 I 8,196 I 7,414 I 12,328 I 11,785 I 11,903 I 11,976 I 12.100 I 12,500 I 12,635 
.. ... 

~1l.J Ll.J 'iN 'W V1 tl1 

3.L'll~JJ"1'!l11hJ1fl I 4,138 I 4,184 I 4,655 I 4,895 I 4,819 I 4,777 

4.'U"i.JnL'UI'1 

L Vli'IU1f!LL"t 

~'!l1fiU1fl 

16,039 I 16,206 I 16,334 I 16,378 I 15,138 I 16,558 I 16,561 I 17,170 I 17,423 I 17,632 I 17,800 1 18,100 1 18,295 

~1l.J~.:~ti~::LV11'1 1 30,640 1 33,oo8 1 34.492 1 36,029 1 37,102 1 37,246 1 37,879 1 38,17o 1 38,11- 1 39,225 1 39,240 1 39,956 1 39,221 

,.,111m,.,lil= lutJ 2542 ~"1nihJ1i'IL~~um·wn~1'\JtLU'\JL'VII'IU1~~-:~'l-111VI 
~111: n·ntl"l'l\JPll.llJ~ti'l!f, 2558: Web-Site 

' 



2.3 1::'U'Un1'Hlflfl11"UEJ::\ja~va 

2.3.1 fl1111\UJ1EJ"llv·n::'U'Ufl11:5'flm1"UEJ::\ja~va 

'H~U\Jfl11~flfl11"!JEJ:::2Ja~elf.J 'H111EJfi~ 1ULLU\Jfl11rl1:5'1'l"!JEJ:::2Ja~aEJ~1~e:Je:Jnl.I.\JULLfl::: 
" " " 

na&1~1~L Vlfl '[ \J 'l:a~~L \12J1:::&1111tJfl11~1LiltJ~1\JL~m-Ha~tl\Jfl11fl1\JfllJ"!JEJ:::2Ja~mJ LI'JEJ~:::fi1i1~ii~ . " 
~a\J1::: LEJ"lfU&1~al'l1'LIV11~&1"!JatJ1lJEJ vi'f'lilwn'rl Lf'l1~~f'l1a~i m1aui'n~~~ LL 11'l~alJLLa:::m1EJa11i'u " . , ... , 
"!Ja~«~fl11 (m11fi1Ufi2J2Ja-n~. 2545: 11) • 

a~f'l\J1:::na'U"!J8~1:::uum1:5'1'lm1"!JEJ:::2Ja~m.Jii 6 .ffu~au 1~1.1.n m1Lfll'l"!JEJ:::11a~aa 
" " 

m1:5'1'lm1"!Ja:::11a~aa ru 1.1. 'H~~n1L ill'l m1LnU"!JtJ"!JEJ:::11a~aa m1"!J'Lici1EJ"!Ja:::2Ja~aEJ fl11LL\Ja~~\J , , " " 
Ll.a:::m1t.i1"!Ja:::l;Ja~aamr'U2J11 'lit "H1i Ll.a:::m1n1il'l"!JEJ:::l;Ja~aa ~~&111111(1eJfi'U1EJ l~t'l~d 

m~Lfll'l"!JEJ:::lJa~aEJ LUtJa~f'l\J1:::na'U~ 1 "!JeJ~'l:::'U'Un11~1'1fl1'l"!JEJ:::1Jat:Jaa 'H111EJfi~ 
" " 

"!Ja~L~EJ~Lnl'l~1nn~m'l2J~1~'1 "!Ja~2J'4~a1u1.1. "H~~'q11'li'LI n~m111Lm~f~1 1.1.a:::n~m12J~~a1"Hm111 
;~~1'111LUtJLL'H~~m1Lnl'l"!.la:::l;Ja~aa~ri11'i'GJ Ll'la"!Ja:::~a~aEJ~Liil'l~u1uamtJ~~1~ '1 ~:::ii~n~ru::: 
1.1.~n~1~ 1 \JmlJLL "H~~n1 L iil'l Lda\J1:::'ll1mL ~11~tJ\J~2J1ru"!JEJ:::n~:::L ~11~uL tltJ L~1~111~1 \J1:::nauti'u 

iim1i91JtJ1~~a1"Hm'l2Ja~1~111'1L ~1~~vi,1-.1u"!Ja:::l;Ja~aEJ'llii1'11 "Hli '1 Lfll'l~tJ2J1n111a "!JEI:::l;Ja~aa 
L,..,~,dn~~"!Ja:::~a~aa~11\JLLa:::"!Ja~L~aei'um1a ('1fl1mru ~~'l:amu'fi, 2548: 2-3) 

m11a~La~2Jflrufl1Vl~~LL 11'1~a11l~,j11.1. tJn'l.IEJ:::11at:JaEJ~111LL ,..,~~n1L ill'l'lleJ~"!Ja:::11a~aEJ . " " ... ... .,I 
l'l~"!J8l;jfl(;11'l1~Vl 2.2 

II .J.- I 4. II 

'U1tJLI'lEJ1~nl.l.m Lf'1~81,..,1'l m:::m~ naa~Vlma~n Lf'l~~1 

8Vl1i~LlJ'Uli' "v11J~EJ1~ n'l:::Lda~ "!J11'1LI.n1 Lf'l~lu'UJ ~~llJ 

... ... ... 
11\Jfl1 fl~~1fl11 ~fl11'1 

ri1un~1u h~LL'llJ ,", 

' ell 0 ell 0 

L18\J"ii1 Vl'VI1fl1'l"!J8~ 

"v1'111El~1'U11'llfl11~1~'1 

... 0 

LV11"lf111'1 • 

'l.lmL~EJel\J~'l1EJ~1nU1\JL~8'U (L'IitJ 

ci1tJlrlu1a ,..,aal'llrlvh LL'U(;IL~ai~1(1£JtJ~ 
"'Jai) LLfi:::L rla{iJL~a{~1~'1 

m-:::1'11~ mia~ Vla1a~n Lf'l~81,..,11 1.1.n1 W 
m:::ila~ 'l.la~L~EJB'U~11EJ ifli 
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• 0 .. 01 .. "" 01 .,.. ~ 
LL'M~-1n1L'IJ~ ~n'l:tcu::n;Jfl'i'UJ/fta11J'VI ~n'l:tcu::a:uu~'UEI::\1~ aa 

dt 0 u 
... ... 
0 .... II 

5. ftfi1'1J'Vl(;l-3~~tltl 1 ~-3e.J~~J'1tl~~'lh mn(;l~fiEl'U~1m~uuu1tJ~'U1LftEI'!ILm~1n 

a11n ~cytllrm h-3thu~J'1L~EJ L(;l1Le.J1"1a"1 m~Lt.~1 "1a"1 . II II 
... 

6. EJ(;lft1'1 .. m~~1l EJ(;laTvrn~~1lnaan~ 'V1Elt.~1 '!1El-3L~EI~1n'!ltl'l'Un1~e.J~(;l(;i'UntJtJ~~LJ1'Vl • • 
V'lan~a11 ~~ft1l-1m~1lLfli1 h-:~.:!1\J) Lf'l~1al-1~ '!IEI.:IL~m)'IJ(;l~1EJ l.la ., 
1 ~.:~n~'UJ'1l11.1 ~tiEI~1flfi'U-!11'U (Lozi'U Lf'I~El1'VI1~ m~~1~) 

7. m~Ln~~m'l1l 1 ~ 'U1 ft'l'U v-11{lJL~EJ.:Ii~1 Lfll~t.~ae.J~(;l L'fi'U ~1-!leU1'l Ltl~tlneU1'l1W~ 

.,a., ~a~amnnm~u~111fl ~tlLJ1fl 'UEI-:1 

Ln'l:t(;l~n~ (L'!i'U mvr1~ m~~1~ wma~n) 

'!JEI.:IL~Eiel'IJ(;l~1EI(L ozi'U ti~~~Jiru'tivtl eU 

ft1~Lflijvtlm'Un1'l'Ln~~) 
. . 

;i:u1: n'l1J~-3Lft~lJfiWJ11Wa.:ILL'l~~EllJ, 2544: 6 • 

u al ' • .. ofl .. tJ ..I u 
m~~~n1'l'!IEI~l.lawEIEI ru LLl-1a.:ln1L'U~ Lu'UeNfl ~~nau'Vl 2 '!1El-3~~uum~~~n1~'!1EI~ ., 

lJfi~Ew vr1l1EJii-3 m1~1L u"Um'lnti'!IEI~lJa~ElEI~Lii~~'U~1mL 'VI~-3n1L u~"lJEI~~,-3 'l L "!i'U U1'UL~a'U ., ., 
mm~ri1Ufi-31'U ftm'UPin~1 '!.11.:~-f1'U (;lf1El~~'Uftm'U~ft1ti1'lru~ ~-31'Um~~1LU'Un1'lntJ'UEJ~l.la~ew ., 

I 0 -. ~ 1.1 d &I .Q. 11d ~ Sl 1.1 d 4 .J I ,.. 

ru LL 'VIa.:!n1L 'U~L U'U'VI'U1'Vlfl'l11J~tle.J~'Utlti'!IEI.:Ir:,j'Vl L U'UL ~1'!1El-3ti1'UL ~El'U'VI'lElEl1fl1~ftfi1'1J'Vl(;}1.:1 'l L~ El 

ijl-1c;1'n 1 'Un1~~~m'l fia m~a~'UEI~ ru LLl-1ri-3n1L il~ L~a1'!.1ijml.l1ru'UEI~~a~av~~a.:~m~~, hln'1~~ 
"" • 111., ..I ' ..I • 1"' .. !'! -3 u ..I ' 1 II u .I 

l-1~El'Vl1a 1 El l-1\J a EIVI'1~L 'Vl1'Vl~t'Vl1 ~ CltiL u'U1l11'1~n1~n1flty'Vl~~'U'l El l-1 m~~ ~ n1'l'!IEJ~~awtl El 

1 'U.ff'IJ(;}El'IJI'ia '11 tJ L iJ'U 1 tJa~1-3ijtJ~~a'Vl5mw1J1n~-3~'U 
mru~ ~~U'lJ(;l1 (2553: 70) 1viLLti-3.ff'lJ(;}El'IJ'!IEl.:ln1'l~~n1'l'UfJ~lJac.JaEI ru LLl-1~-:!ri1LU~ ., 

ut:~miJ'U 2 .ff'IJ(;}El'IJ~-3.0 
n1~Lflti'U El~lJfi~El Eli'lfl~1'l l-1111 El fi-:1 m~ Lfltl'l'ltl ~'llJ'!I EJ~1Jfl ~El vffi~~ 1 nfli''l L~El'U'VI~ El ., ., 

'U:U'U'U ~n 111 'UJ1 1"11\J~ ~mi'u nti'U~"~ijm~~~ LLEJ mh~ LJ1 'Vl'U EJ~lJa ~tl El 'UEI-:1 L ~1'\ll,j' 1Y1 'U'Uci1 El LLa ~ , ., 
II II ..I cj al 

L ~1l-1'U1'Vl Lfiti'!I'U'!I E1 ~l;ja wEI EJ 

n1~~~UEI fi'!IEJ~lJfl~ ElEI l-12J1EJfi.:l m~U'l'U n1~n1~~~LLEI fi'!IEI~l.la ~ElEIU'l~ L11'Vll'i1.:! ., ., ., I 
1 u .. tl 'i' .. 01 tJ .. .,j .I .. ..., "" 1 "'tJ "i .... ml.l LL(;l a n~ru:: a.:~ fl ~:: nau L ~ El1l'll'l ~ ~::ft.:! fiL WEI'U '11 EJ::~aw a EJl-1~ tl'l ft ~ L l-1a a "!1 ~:: LEJ"!1'U an 

1~v m~ L~El n1a ~ LOW1~El~1-3El a n~1 n na-3'!1EI~1Ja~aEJ~'llJ ~.:~~~~.:~e.~a 1 'U m'la~tl~1J1W'!IEJ~l.la ~a El . ., ., 
~~::~El.:!'lh 1 tl n1~~ 1~EJa1lJ1'l(l~1L U'Un1~1~~-:~ul'iu l-1~-!ln1L ij~ 21m~~ m1-3J11"!1'U::1 '!.1L l-1lJ1~ft2J 
lila El ~ ~ 'U'l1-3 ~~ tJ tJ n 1 ~ L nu ~'l tl'l'llJ'!I EJ ~lJa ~ El EJ El ~1.:~21tl 'l~ a'Vl G 111 w ua ~a El~ fl ~ El-:1 nu ~~tl tJ ., 
m~~~LLEIO'!IEJ~lJfi~ElEI ., 

~ ... 
2.3.2 'U'IJ~El'lJn1'lfi~LLEifi'UEI::~a~El£1 

2.3.2.1 ~~LLEJn'!IEI~l;Ja~aEJ~ft1l.l1~C~~1nc;1'u 1 tl1 ith~ 1EI"I1'U1 mll~vr~El'!IEJ~~1'11Lfia 
aan~1n"UEI~l.la~af.l~m.Jrunv "1.1 fJ~l.lac.Jema'Um1EJ LLfi~"UfJ~l.lac.Jam~h 1 tl ., ., ., 
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2. 3.2.2 Lfl'U n fl'UEJ::lJa~8 EJ~vi1 fl1'~A~ LLEJ fl LL~'JL 'U Cl·WI1mi'~18·rf'U'U EJ ::lJa ~ 8 EJ LL 'U'U LLEJ n v • v 
.I d I 0 

u1::Lfl'Vl'V1VI'U1EJ11"i1n11n1'VI'\J~ 

2.3.2.3 Lfl'U tlfl'U EJ::~a~ 8EJ~vi1n11A~LLEJflLL~1 111 '\J'U~ L 1ru~ij81 n1f'lfh£J L 'Vli1~~1 n 

ij LLi1.:!i111~ L Vi EJ.:I'W8 bifl~'U11~'V11.:1 L~'U t~ EJ 8 ~t-h!!~ 1 na t11'\JU1:: n 8'U 81'V111 ~of'UtJ 1::'V11'\JB1VI11 LLa:: 
I :: ,d 

LL Vlfl~'U1~lJ 

2. 3 .2. 4 1 ,Xn nLfl'U'U EJ::lJa~ 8 EJel'U~11EJ vr18fl1"i1'U::'U11\li111vtw'V1~1'U LL 'Lii~ L U'U « ~a1'\J v • 
I t al 4 4 .. If U I -. 4 q af .f 

LLEJfl~1~VI1~~1fl'UEJ::~aH8EJ8'\J ~ L V'l8u8~fl'\Jfl1~LL V'l~fl1::\11EJ'!J8~i111V'I~ Vl~8fl111:: L 'U~ L V'leJLLEJfl'Vl.:l 

~1lJltJu 'U'Un1111'U11lJ'!J8.:18~R"mtJnfl18~a1'UVi'8~~'U;~ij 3 LL 'U'U'VI~n ~ 'l;J LLn 

1) n11Lfl'U~1nvru1U1'UV'1{8lJ'!l EJ::lJa~aEJ'*1 'l tJ t~EJm~ Lfl'U'!l'Uij'lia~ LLEJfl'!l EJ~ 
v 

. 
... .., 'l"' 
'Vl\1~ 1Lu'V'I1:: 

,X1lJ ti' fl L fl'U'!J EJ ::~a~ 8 EJ tl'U ~ 11 EJL1 ~1lJ tl'U t~ Ell ,X LLEJ fl Lfl'U mlJV1:: Lfl'Vl 

vr1m U'U'!JrJ~L vra11 'VI1ati'~vr~8fl1"it'U::'U11\lviii~;)~LLa:: hi~1'l vra ua::,X1lJL 'Vl'!J8~ L vra1~1~'lfil~tl'U n'U • 
.,j .. "" ~ ~ d .J ~ l"' G 1'"' "" ..J ~ L '\JeN\11fl81\JLfl~fl1~~::L 'U~'VI1flL 1J'\J'!JrJ.:IU '!J.:IVI~rJfl~'!J8.:1U '!J~ VILfl'U i1tNVI~8fl1"i1'\J::'Vl U '!J~LL ~~ 

q c:J ~ " .I .::.1 0 ..., II ci lt,lq .J 
Vlfl flLfl EJ.:Ifl1~ Lfl'U flfl'!J EJ::lJfl H 8 EJ'Vl'V11fl1~fl~ LLEJfl LLfl1 LLfl::lJflWi1lJ'U ~'VI L 'VIlJ1:: v • 

LLnm1L V'I1~~'U~'!J8~V'11vr::th t ~flvr~8~m\1Ln~m~~11 vra'!Ja~a,~~~HL tl'UL 1fl1'U1'U 

vr1nij m11 'lithvi1fl11lJi1::a1~1a ~A'~ LLEJ n u~1'VI1a1a~ L 'VI~ 81 -ff~ij'l '!llJ'U'VI~a • • 
(;1:: fl 8'UJ121''Utl'IJ L ~ 8'U\l:: ~ 8 ~ 1::'U1 EJJ'1 Lft mT'U~ 1'U ~1:: LLm ~ LLfl ::ti8~ fl L '!JlJ'U tl 8'U 1::'U1 EJ a vi 8J1 

v 

~1lJLt-~1 'VI~alJ "'n~ 'VI~B~1L ilun\ln·r~lJ~'ULI'l L ~anTl"fll'lLLEJn nTmnl'l L~'VI:: 
ijfi1'V118 m1vi1a1EJ'!J EJ::~a ~ 8 EJ 1 'U'U~ n w~-n' nmfli' EJ vr18~'U~vtbm1::'U'Uu a~ n'U ua:: fl1'U ~lJ'!l 8-l Lft EJ 
cl - ,8 
'Vl\l::Lfl~'!J'U 

2.3.3 15n11R~LLEJfl'!JV::\J~U.J8EJ 

n11A~ LLCJfl'!JEJ::lJfl ~ rJ EJi11lJ11{')vi1 'l;J'VIa 1 EJ1fi L '!i'U fl1~A~ U~.Jn 1~ EJl iLL 1-3.:11'\Jfl'U 

l'Un11A~LLEJn'll f.l::lJa~ aeJviLn'U11'U11lJlJ1 'l;J 15if81\l'vi1l ,X Lam 1a 1 LL~LaEJrh 1 'li~1EJU'a EJ L V'l11:: 

l,J~tl~~~&~ 'EltJ fl1ruvr1mfl~8~ij8 t~ ~ l 'Ufl11A~ LLf.Jfl a1'UB n15vr~.:~ L U'U fl11~1 L il'U-:!1'\J 

t~EJ Lfl~8.:1~mLLfl::'EltJmruL 'li'1lJ1'li1EJ vi1L ,Xvi1-l1'\J 'l;JL ~1;'U LLfl::i11lJ11{')A~ LLEJ fl'!Jf.l::lJfl~rJEJ 1;JlJ1fl;'U 

m1l 'li'Lfl~a~~mLLa::8tJmw 1 'Um~fi'~ LLEJn'!lf.l::lJa~8f.l~tl~mfli'EJvr~ nm1viu~ n~1~ ti''U 'l tJ ~\I if • v 

2.3.3.1 m~A~LLEJ fl'!JEJ::l;jn~tl f.J;;1 EJ81fl1f'1 L tJu1fim1A~ Uf.J na1'UU')~fl8'U'!J£J::l;jfl~8£J 

~ijJ1vrun~1.:~n'U8rJn\11nti''U fia LU'Ufl1~Lwn'!JEJ~lJa~aEJ~ijJ,vr'l!m'U1 L'liu m-~1'11~ 'V'1~1a~n 
v 

Vl~ti'!JEJ::lJa~8f.l~'U'Vl~eJ~1\I ~ 88fl~1fl'!lf.l~lJa~aEJfiijJ1vrU'm.nn L'li'U LLn1 lavr:: vr~mf'l~L'VI~n v I v 
~I .., 
Lu'U~'U 

. \) 'Yl10'1 ~% 

ff11Jctllfl-J~'U 

liubu
Rectangle
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~~nn1'lvh~1'1J 1~fl~11 tJ f.ia 'llfJ~1J~e.JaEJvhnu'l1U'l'llJ1~~1mL ~a~"!flJ"!f'IJ v , 

;~e:l1~ h_jij fl1 'lfl~ LLfJ fllJ 1~1n LL ~a~ n1L ij~ ~~ ~nU v'U L -if1~vl a~ ~~1 'IJLL 'IJ'l~~'Vl1~~1'U'U'U 
1 .ci fLI I II II I I II ~ cJ 4 11.1 Ill 

'IJ'llru~ L~mn'U~:a'j'IJe:J1 ml"l L 'll11J1'Vl1~~1'Um~'ll v ~.,a ~1 v fl'l1lJ L 'l1'lla~m mi"I'VllJ1 n"r'm L 't'je:J c.~~ M1'U 

'll fj~1J~e.l a EJv1iiJ1~'11 nL U1Be:Jn'Vl1~~ 1'U'U'U'lleJ~vJe:l 1 U'l'llJ n'U 1 n 'Uat.l n 'lru~ miu'll tl~lJ~ e.Jav v , v 

a1'1Je:l1n11"1.y1'VJ'IJaan1J1~~t1n'l~'U1fJe:Je:Jna.rntJ'UBn~~aen~fln~~ n~'UL -if1a':i~UU L~1J L ~m11lJ11 ian 
, \1 '\1 " " 

ri1wiu'lltJ~lJ~ e.! a EJY1iiJ1~'11n1J1n~~Vl n~~a~1'1Ja1~'lla~viaVJ1lJ u 'l~ 1 1!lJch~"lla~ 1~n 1 tl'l11Jn'U 11 v v 

1 'IJ.f11'11'U~'la~'iu ;~'llEJ~lJ~e.lv EJv1vi1nTHLEJ naan1J1vY~aa~a1'1Jif~~fl ml'1a~~t11 tl L v1au tl~~'ltl v v v 

u~1tl1mru1J11 .at '1-111 ~~a"llEJ~~~ e.~ a fJ'U1~a1'Uv1'Wa11J1'lfltl1lJ1L itl'l~ LEJ"lf'IJ1~an~~~na~ 1 tln1~~ 
~~am"Uv1CJ~n~u~a 1tl 

m.h~ hnV111J n1'lfl~ LL£Jna1'1JU'l~ nBU'llEJ~1J~e.J atJ e:11~iiuru~1 Lfi~;f'U f.ia 
v " 

.I ..1.. J( "" .I ~ "" 01 01 !'! " o 1 .., .. l: .., ~ 
'llfJ~1J~weJEJ'VllJFI111J"!f'IJa~~'la'llfJ~lJ~wafJLuf.lmJ~lJn1'ln~Vl1fl'IJLu'IJna'ULL~~'Vl1 ~1J'U1~'1JfllJ1n'll'U v v v 

L~tJ1 imml"l LthL 'li'11 tl1 '1Jvimn~V~n~~a~1'Ua1~LL 'Vl'IJ~~~~aEJa~1'1J'U'U'lltJ~vla L 1Jm'!i'11 tlaFil "Ua'l'U v v v 
'll B~"!Jtl~1.1~ eJ tl f.Jv1iiJ1~Un L 'U1 vi1L ~n1'lfl ~ LLtl na1'UU 'l~ nv'U'll a~ "U tJ ~1J~ eJ tl f.) ~1 f.J1fiif 

v v 
'1- !al.l 4 oQ I .r::i 4 Cll al cJ4 ~ u l.c:l J I 

UJ1Ju'l~aVJ5.f11't'jL'Vl1'Vlfl1'l L'UB~~1ne:l1~1J'llf.J~1J~waf.J'Vl1J'U1~'UnLU1LLV11Jfi111J"!f'Ua~ L"!f'IJ fl'l~~1~ v v 

Ltlt~n'l-1~a'llEJ~a'U'Vl~r1tl'l~L.n'Vl~'U ~ lJ1a~tl'Un'U"UeJ~~~e.laf.J~iiJ1~'1!n1J1n L "!i'IJ un1"1-1~tJL~~::~1~ ~ 
vi1t ~~a~ L~m 1m1J1vi1m'lfl~LLf.lna1'Utl'l::nau'lla~"Uf.J::~~e.JtJm ~a1damau~il~ 

2.3.3.2 n1'lR~ LLf.ln'lltl~~~e.laf.l~1EJ LLliL '!-1an fl1~R~LWn"!JtJ::~~e.latJ~1fJ LLliL '!-1a n 

L U'U1Bm-:iri1~f'Ufl~LLfJ nLI"I~L '!-1a n tltlfl~1n'llf.J~~~e.Javtl-:i:: L.f1'Vl ~'IJ ~ L~fJ 1 iLLli L '!-1a nv1~ ~~~e:l~ nu 

a1EJ'Yl1'ULLf.Jn"!JtJ::~~e.ltJm U'U~tlmru1 'Un1':ifl~LLEJn L~tl~11tl~::tl'l::nau~bv LLliL ~an 3 a1'U~1£Jn'U 
I 0 " .,j ~ ..~.I 01 .I ..1 ~ ~ I ..1 

a1'ULL ':in ~ ~VI1'1-1'U1'Vl ~~ LI"I~L '1-1~ nVJ u'IJ nu'll f.l ~~~ w av tJ'U'll'IJlJ1'U'U a1 EJW1'1J ~1n'U'Ua1'UVJa a~ 

~~vi1'1-1111v1"U'Ua~Lf'I~L ~~nv1~~ 111. tl~'Ui'i~u~L 1ruv1hliiuliL~an vi1L~LI"I~L ~~n~~na11'l111vY~"Uv:: 
al 4 .J L1' 4 II I ~ 11.1 ,3 1 I 

1J~waf.J a'IJVJ EJ~Vl ~111~1 EJ~~~atln1J1~1na1f.l'Yl1'U LLVI Ll"l~m~n~ ~fl n~~ n~U'li'IJ1.11'U'Ua1£JW1'U 'I-11J 
" , 'U '\1 

" I "' I " I .,j I I ~ • I ... "" ... .J ..1 0 ~tl 1 !AI ... 
~'lfJIJ.:WL VI~ flt1T'U'1~'Yl1fJ nm.J'Vl~;::~nt1\l~ tH u fJ'It11fJV'I1'UeJfliJ11VIlNL V'IEI'U1 L 1"1U'l11.1 1 L 'UIJ\1 

Lfl'U Lf'I~L~~n~a1tl ri1~-i'Ua1f.J't'j1'1JvfloffR'l'U~tl'ULLlJL~an~~vi1~1f.JaLLVJ'UL~a"!fiJ~flLI"I~ LW~1~LU'U 
I cJ._, I :'1 I _eJ I <11:11 ~ ..J 

a1'U'Vl':i'ULL'l~n'l::LL'VlnEJ~Vl~e:l~L1mLL~::Lu'UG11'UVI't'jlJ111Jn1'lGim.1'le:l1J1n'Vl'1~ 

2.3.3.3 n1'l'R ~ LLf.J n'lltl ~~~e.J tl f.J~1 f.J n1'l~tl'U flU VI:: LLn'l ~ n1~fl~ LW n'll EJ::~~e.Ja f.J 

~1EJm'l~a"UnuV~~um~ L u"U1fim'lvi11 ~"Uf.J::1J~e.J avv1ii'll'U1~~1~ tl'UflmLvnatJn~1nn'UL U'Uaa~a1'U v v 

'1-1~tl1J1nn11iff'Ua~ n'U'll'IJ 1~LL~::~1LL vr,j~'lla~(;l';j~ LLn'l~~a'Uvtl off L~f.J~11 UVI~LLn'l~~::LL U~tlan L U'U 

3 'li'U1~~1vn'IJ f.itJ V~~LLn'l~~tJ'U~ii'l"U'IJ1~ 1'1-1ru 'll'U1~n~1~ LL~~'ll'U1~Lan V111.1ci'1~u 1~vV~::um~ 
v " 

~e:J'Uv1ii-:i'li'U1~ 1 vrru,!'U ~~t1n~~~~ 1-)l 'IJ.ff'IJVJa'ULL 'ln"!Je:J~n'l~'U'l'IJ n1'lLLf.J na'l'IJU~::nau vY~if L 1JmLf.J n 
v " v 

'11EJ~1J~e.laEJv1ii.ff"Ua'l'IJ'll'IJ1~ 1 'l-1ruaan 1 tlna'U ~a~1n,r'U,;~~L U'Um'l~~~~V~~ LLm~~ii'l 'll'IJ1~mn~ 
v " v 

u~ ~'ll'U1 ~ L~ n VJ11J1J1 ~~~ ~vi1t ~'ll v ~1.1~ eJ a f.lv1ii.ff'Ua1'U'li'U 1 ~ n ~ 1~ LL~ ::"U'U1 ~La n fl n uv naa n L U'U 
v v 

2 a1'UanVi~il~ c.J~a~VJ1fJn~~a11J1'lmLEJna'l'UU'l~fleJ'U"!JeJ~"!JeJ~1J~e.laf.Jae:Jm U'IJ"!J'U1~ ~1~., ;~~~ , v I 

flntl1~~ 1 tJvi1m'lLL tl~~'ltlvr~an1~~Vl1lJR111JL 'l-1m::a1J~ a 1 tl v v 

2.3.3.4 m'lR~LLf.ln'lltJ~1.1~e.laf.l~1tJL'Vlfli1Rm'l~e:JtJ m'lfl~uvn'llEJ::1J~e.laEJ~1mVJfli1fl v v 

n1~~ a v L U'UiBm'lLLfl n G'11'Utl'l~ nBU'liB~'llv::~~ e.!Bv 1~v 1 iJ 1vr~a'llB~ L ~~1'11i1~~'U L U'U~1 m'l 



17 

1 'Un11fl~LLEJn ~tl n11LLEJnth~Lil'VI"lltl.:J'!JeJ:::1JG'lc.JtJEJ~iJfl111l'VI'U1LL ~'U~1n-J1J1 'VI~tl"Ua.:J L 'VIG'l1 tlU"llfl:~ 
v 

lJ" cJ a EJ ~ijfli111J'VI'U 1 u 'll'Ul.l1 n n-l1a an ~1 n ntJ 1~ EJ'!l f.ltlJG'l cJ a f.l ~ilm1l.l'VI'U1 LL ~'U~ 1~ ~"a EJ~'UlJ1 v v 

~1'UU'U 1 'U"U~t~"UEJ~lJG'lcJtJ EJ;.:ji'jfli111J'VI'U1 LL U'UlJ1fi~~~lJG'l.:J~~1'Ufi1.:J ~1tl~1.:Jfi11~1L U'U-31'\J 
v v 

1~EJ15-d' ~a m1'l11"ll EJ~lJ"c.Ja EJ~1'U'\·,rn~1n"Uu1um·mEJn~1 f.IB1n11"1111~-3"" 1 'Uil1"lf'U:::vtl~J1 v 

111 G .J o 'J 1.1 o II 1 dl G o 
1LV!lJ 'll'I~~'VI1 ~'VI'lJEJ~1JG'lcJtJf.J~1'Vi1nLLn1 G'l'VI~ 'VI~tlLt"I~L 'VI"n ~lJ".:J~Il1"lf'UtLL"~flfin11~Ban v '\l v 

L~EJ~1 EJ'Vi1'UL vJm.h hJ LLEJn~1'U ~a L tJ ri1'VIi'U"llEJ~~"c.JtJEJ~1'UL tJ1~fJ'IU'UlJ1 tlU'!J eJtl,jG'l c.Jam11'U'VIUn 

~1 f.l~~"aEJ;iuuu~bJ1 LL"~~::: ~ nm1~ a am fJat111 tJ rh~ ~ ti1~ ~ Ei n~ avril.:~ 
d.., ·' 2.3.4 fltl1'U'VIfl~LLEJn"llEJt2JitwilV 

~111111ru Pi~1~mu1 (2548: 53-54) 1~LLU-3am'U~fl~LLEJn'!JEJ:::1J"c.JtJEJ tJBnLU'U • v 
.J --' 3 

3 ~m'U'VI ~'I'U 

2.3.4.1 n11f"l~ LW nv1 u 'VI~-3rl1 L u~"ll EJt2,j"c.Ja EJ n11R'~ LLEJ n"ll EJ:::2;!" cJ a EJ ~ tJ'Ifhi.i.:~fi.:~ 
fl11lJ L 'VIlJ1~~11"lltl'l LL~"~ LL 'VI~-3rl1 L iJ~ 11lJ~'ImlJ1~ LLm~ ~ n~ru~ ~lJ,m~ LLVI n ~ 1'1 tl'U"Ua.:J'lJ EJtlJ"c.J v EJ v 

~1EJ 1~EJ~v1a~"'. uu vrfi.:Jri'1Lu~~~fl~uEJn1~~~Ln~~1nii~m~11~1'~ ~ 1tJLL vr~.:~ifu ~ L "litJ vr'li.:~aan11~ 
"U1~LLn1 'Vim~~n LG'l'VI~ dJu~tJ 11'LtltJ'VIlJ1~vr1iLL~1'l111tJ"ll1EJ1~~-ru~a"Ua.:~Lrh v v .., 1 II II cJ V G .I ~ G ~ 

2.3.4.2 n11fll~ LW n ~EJL~1'VI'U1'VI~ LnU~1U111J'lJ eJtlJ"wa EJ LlJB1mntJ"ll'UlJ1tl'l~~ 
v "' • 

I II II J.~cJ cJ ._, 3 , C: 
~1U111J"ll EJ ~11"c.J a f.l"ll'U1~ EJ tJEJ um L ~1'VI'U1'VI'Vi1 nvrtJ.:~~::: f.lfifl-3"ll EJ~lJ" c.Ja EJ"ll'U L 'VI"" ~ u m~u :::~r~ LntJ"ll'U 

\I I I , 

II 1.1 -~~ 4 0 ._, al Q 'J I II I ~ 
L~1'VI'U 1'VI Bfi'Vi1 fi'VI'U.:J~~'VI1 n11LLEJ m~~ 1 ~1fi'lJEl~2J"w eJEJ'VIL 'VI ~~VI~m1 LL"~1t'VI11'1'VI1'1"ll~~~mnu 

"ll'U~" 1 tlt:i'"'l~'VImEJ~a 1 tJ~'Ufi.:~~mtJviri',~~ 
..., .::J .Jo.., d 1 d G 

2.3.4.3 n11fl~LLf.ln'VIam'U'VIn1~~'VI~B'!l'Ufl1EJ"UEJ~2;!"c.JaEJ Ll.lmmntJ"ll'U'lJEJ:::2;!"c.JaEJ 
~ d 0 ..., 4 Cll I .I .I .., Clio d 0 .J .. 

1J1rl'l~fl1'U'VIn1~~'VI1aam'U"ll'Ufl1EJ"llEJ:::2,j"wtlEJ ~:::L'VI'!Jf.I:::2J"""am.J'U1rl"'~El'~tJ1L1~'VIn1'VI'U~ '1!'1~~11 

~fl'UEi ml'1'U1'U'VIii'l111vi 1m~fl~ LLEJ n~1 f.l m~'!l ~fi''U~'I~~11111m.h 1 U"ll1EJ 1~Ei n LLtl1 LLEJ m1u~111 11 
'U • • 

1ur~-3'Vi"1"'~n~~~'VI1111 • 
2.3.5 fl1'Ufl\J"!JU"!Jflt3Jfle.lilfl 

G ol !'J ~.I d .., ol 4 

n11LfitJ"ll'U'lJEJtlJ"wam u'Utl'lfl u1~nvtJ'VI 3 '!ltl'l1~tJtJn11~~m1"!1f.I~11G'lw af.l 'VIlJ1EJfl-3 
'U v 

n11U1"ll EJt1J"c.J tl EJv1 LntJ11tJ11lJ 1~~ 1 nfl1"lf'Ut1v'li'tJ~1nLL 'VIfi-3"11lJ'il'U ~ 1'1'"' L "liu tJ~L 1 ru~Wntl1~ EJ 
v ' I 

.., ,.. 'I 1'1 .r .ol • 'l.r"' d • .., 
i1mtJ'Un11t"ln~1 VJ"1~a~ LLm~a1ua1G11ru::: ~~ ~ 'U~rltJ11'VIn'lJEJ:::lJ"wvEJL 'Vitl'U1 ~uEJ'I~fl1'U'VIm~~ • v 

;.:~m~ L uu m1"ll'U~'I 1~EJVI1'1~1 mL vrfi'l ri'1L u~"ll EJ:::~"c.JaEJ 1 tJt:l.:~amu~ri'1~~L"f.IVi L~ EJ1 "vT~am~"ll'U 
"!!eJ:::lJG'lcJvEJ1tJwnm~v1vrti.:~ (mru~ ~:::~'Um, 2553: 78) v • 

n11 LntJ"lltJ"ll f.lt2J" c.Jv EJ L U'U'VIU1v1V~1l.ltJmJ qjf[~"lltJ-3n~vr111EJ;'I ri'1vr'U~ 1 ~a.:~ Pin~ 
tJnmv.:J~1'UVJtJ'I~'U Fiv L 'VIIiltJ1G'l LLG'l:::v.:~Pim1tJ~'VI11ft1'U~1tJ" L \Ju~i'ueJ~'i!BtJ ~'IJ'U'VI~1f.I.:J1'U 

..., I II <11:111 , G ·' ...,; q, s ., I " 

~'In" 11 ~:::VI tJ'IlJ n 1111'1 1ttJtJ LLG'l::: LL tJtJ LL~tJ L 'U n11 LfitJ"lltJ'!l EJ t2J" w tl EJ'VI Lfi~"lltJ ~ 'U LLVI" t1tJ 

aci1.:~L 'VIlJ1:::~lJ L vJa 111"1. ~iJ'!ltJ:::lJ" c.Ja EJV~nR1'1v cim11~muv1~1"., 1 u'\J~lJ1ru111nLL":::tJ1tJLnu 1 '\J v v I 

2.3.5.1 1fim1LL"t1U LL tJtJn11tJ~n11n1~LntJ"ll'U"lltJtlJ"cJtJEJ v v 

~1tW'llf fl!L~t"IVJ~:::n" (2552: 3) 1~LLU'11fim1LL":::~ULLUtJn11tJ~n11LfltJ'!l'U v v v 

"!!tJtlJG'lcJvEJtltlnLU'U 5 1ULLUU ~'1-d' v v 
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1.1 1.1 4 G .I 'j' '! ., t' G 
1) 'VI'U1U1'U fltl n1'HntJ"!J'U'!JE.It2JflwtiEJ ~~EJ ~'11'HW'U!JlLntJ'!J'U'!JEJt2Jf!c.JtJEJ 

~ w 

~.:I LntJ'!J'U'!J EJ~1Jfl c.J t1 E.l'l1 nti'~~t!.:!i'U!Jl11J~1J t'l'U'U m~ LntJ"!J'U"' n~m.t::UL V12J1tri 1'VIi'U'I12J'I1'U~t!F~2Jt'l'U'U 
" • '\i 

.. 1.1 

ua::~t'lEJ'UiilL'!l1 - mm a::mn 

2) «~~12..1 fia m~Lnu"ll'U'!JEJ~2Jac.Jaml1nti'~~'l2J'!JEJ~1l"c.JaEJ'l1n~~l'l2J'!JEJ~ " " ; 
~'l'UL vrqj1-Hnu~1'UL 'U'l!tl EJ LLflu 1 'Hl L '!i111la::m n L~EJ'l1~«~~12J'll EJ~l,jflc.Jv EJ11vn!1thn'l1tJEJ 

LU'U1fim~~'ll1J'I1'Ua'l'UL'VIruilf.l2J 1-H ~ULL uuifi -HnutJ~L 1Wvlij'llf.l~2Jflc.JtJEJ2J1n L '!i'U !Jlfi11Jl&1~ !Jlfl1~11r~ 
, ., " '\1 

3) ~~vvn - ~~n«u fla mlLnu'!J'U'!JEJ~l,!"c.JaEJt~EJ1ivn!n~1'ULnu'!J'U 2 ~~ 
"' G .I 'I " o al 'I " .., .J .I 11 

'q~LL ~m 'lJ1LntJ'lJ'U"!JE.Itl,jflwtiEJ'l1n ~ 'UtJ1'U 'U1'llf.l~l,jflwtJEJ2J1 ~ 'VI'W'Un.:I1'U~~'Ylati~L Vl'lJEJ~l,jflwtlf.l a~t'l 

'lJEJt'l1mT'l.l'll~LL ~n'lttJ1tl~~v.:!i'tJ'llEJ~1Jflc.JtJEJfl'U 1 tJ'l11. 'U~1'l.IL~1J LL~'l~~L~'l.l~tl L tJ LntJ'lJ'U'!JEJ::2Jac.Jt~EJ . " . 
,j'1'U ~'U I L~ EJ1Bn1lL~ f.l'l tl'U~U LL uuif~'U L tJ~ tl~l"h 1 'li~1EJ LLfl ~ L~ EJL 'lf111J1 n LL~ L:il1'lJB~~1'U 
1~i'uu~m1t~~1~~ L'VI111~~1vri'u~1'l.l~ij~1'Ut~ ... 

4) a-'lmln Rtl m~vliin1!n-'l1'l.!LntJ'lJ'U'lJEJ~1Jac.JtJEJL 'li11ULt11'lJEJ~2Jflc.JtJEJ'l1n 1 'U 
" " 

,j'1'U LLfl t 1 ~ L ,)' 1'll tJ~~1'U tit! n2..11 L tJ1 tl-'l~t!~i'U'll EJ t1Jfl c.J B EJ Ltl~ ~tJ LL U uifL 'VI1J1~~1VIi'tJ,j'1'Uvlij~1'Ut 
" " . 

tl1'Una1-1 

5) fi~~1'U fla m~LntJ'll'l.l'lJE.Itl;jflc.JvEJvf1i'~t1EJ'U~Lnu'lJ'l.l'!JEJtl;jflc.Je:JEJ~-31tl'lv~ 
&1t11'l.l'vtlnaLflEJ.:ItltJLL ml~LntJ'll'U (~1~~1n~~LntJ'!J'U2..11nn11 10 L2J!Jl~) LLa1L,)'1VIoU1~LntJ'!J'U~t 
U1tJtlmruLntJ'!J'U L"li'U L'li-1 t'l.:lnf!1G'I~n w-sv2J~m~'l.lnU~11tlvhm~LnU'!J'U'llf.l~1Jflc.JtJEJ~1nll-3~tJ-3i'U , , \1 , 

'!J EJ t2Jfl c.JtJEJ'VIoU1~1'UU~~'ll1'll'U'lJ'UL~1J.fl1'll'Ut~tJ-3i'tJ~ L!Jl~EJ2J 1 tJ LLa'lU~~VI n'!l f.l t1Jfl c.J tJ EJ L~lll f.l'U~ LntJ " ·; " 
"!J'U'lJEJtl;jflc.JtJEJvl'lv~tl ~~1-3tJtJn 1 tJ ~ULL uuifL 'V11J1~~1VIi'tJ'q1J'll'ULLt!El~~ij'l!t!EJLLflU ~m '!i1 - tJtJn 

wa~~'lnLL~LlJ'U~2J'I1'Uyjij'!JE.Itl;jflc.Jtlmn~;i''U2..11n L'!i'U ~mLm~ti~L'U'l!tJf.ILLflU LiJ'U~'U 
m~LntJ'll'l.l'!JEJtl;jac.Je:~EJL~EJ~'lLtJ'l~ij~,~w11~ 2 15 f!v n11'll'l.la.:~'!JEJ~ 

l.J~ ~m.J t~ eJ 'Hl L nu'!J'IJ'!J eJ ~l.J~ ~ tJ eJ ';] 1 nv ~ n'l L ij ~'!J eJ ~l.J~ ~ tltl 'l tl er~"' cn'\Jvi fl~ LLE.I n LLm: LL Ufl~'ltl'!J m: 
v '\1 , " v 

al 4 .,j 0 .... .1 .,j I .,j I t I "" I .,j ~ 
lJflwtJEJ vr~aam'U'Yln1~~'!JEJt2;jawt~m'YIEJ'l!Jlm'YIEJ1 LLa::m~'!l'l.la.:~ ~m..n'l.lam'l.l'll'Ua~ 'l!~';I:::Lu'Um'l 

I ·' ..I G '1 1.1 .. G ·' I .... I .J I 

'lJ'Ua.:~'lJEJtl.JflwBEJ'YILntJ11U~'l2J ~~~1n1llEJ'U!JlLntJ'!l'l.l'lJEJt2Jawt~mL~J~atfl'l.ll.J1mEJ w am'l.l'Yl'!l'Umf.l 
" " 

'llf.ltl;jac.Jam1a'U LL~'l~~a,'j'!J EJtl;ja c.Je:~ EJfll1'la ~l.J1 n 1 L ~tJ 1 tJv,'jam'Uvlti1~ ~vr~aa m'Uvtl i'tJ1:: LEJ'!l'l1 
ol ... ~ ~ ~ I ol 1 1.1 .,j 

fil1n'll EJtl;jaw t1 EJ tJ n fl~ ~ 'Yl-3'l.l'U tJ m11 n n11'll'Ua-3'!JEJ tl;ja w a EJtl1';1 '!1EJ1'l.IW1'VI'l.lt'Yla1l.J1lt'l'!l'U'!J EJ::: 

l,jac.JtJEJL~L ~EJ1a:::2..11n1 L'li'LI lt1U~'l~n'll'U1~ lvrqj 'lt'lL vJ L~tlfl1,'j nL~ n11L~vn1fim'l'll'l.la.:!'lJEJt 
al t 1 U .,j ..¥ I.... Jt .,j I .,j 

lJawBEJ ~EJ '!W1'Un1vr'l.l::'YIL 'V12..11tal.J';J~'!J'l.ltJ~nua.rnwn'U'Yl'!Jtl,'jLLiila::'Yl 

2.3.6 111'!1'Ut'lrHi'u'!JEJt\fac.JtJEJ 

fl1'!1'Ut'lmi'u"!JEJt2Jac.JaEJij 2 tl~tLfl'VI ~,'jd 
" 

2.3.6.1 O,'j"!J EJ:: nTHntJ'!J'U'lJ f.Jtl.Jac.Ja EJ~:: L U'UL tl e:J ~1-:~iitl'l:::a'Ylfi fl1WLLfl::a~n11 
" 

tl'l.l L ~ B'l.l'!JtJ,'j'!J EJ::2Ja c.J t~EJvlijfii' n EJfl1w 1 'l.l m1tl1nau1J1 1 itl'l::: LEJ'll'L11 vrl.l ~ mijm1~.:~~ ~'l1U'l12J'!l EJt " . 
lJflc.JtJ EJ LLa:: 1l1iim'lLL ti-3LWntl'l:::Lfl'Yl'!ltl~tl,'jltJ-3i'tJ'llEJ::l;jac.JaEJ!Jl12Ji1~1,'j 1 t~EJii~.:~u'l'l~.rnEJ L'I.Jtl,'j 

d '1 I I 4 I Ill ,3 IV oiCII A 4 U .J .::J I ct 

Lrma:::~nmLfl::: ~l.J!Jln'VIfl'l.l vr'lmL"W'ln1:::~1EJ ~,'j'lJ ll,'j&1L'llf.l1 f'le:J 'ltJ'I'ltJ'lJEJ::l;jflwm.J'YIL'l.l1LaEJLLa::: 

~tJ£Jafi1EJ1~L~1a1l.J1'lm11l.J1vrl1'nvhuEJ1~ L'li'LI ~n c.Ja1~ Lf'l~ti1'VI111uH' tl,'j~Lvr~tJ-3 ~a 'lB,'ji'tJ , 
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'!IEJ~1J~~tlEJ~a11JTHlU1lJ1TI'i1Lfi~'VI~u'!l1EJL~ L'th.l LLtl1 m~~l1~ 'W~1a~n L~'VI~ ~.:JaL'Vl1~1a"'lJ ~a , 
'iu.:J~\J'!IEJ~lJ~~aEJ~~e)u(;l'i1EJI'la~-:~~~1(;1 LL~~~.:JLL1fl~u1J L'liu rl1u 1~o1EJ vr~afl~~am 'iaL'l!'U~ , , 
'll1f~EJ1 m~tla.:~aLtl~~ m~tla.:~m~1LLlJ~.:~ fl1'l1u~u~~~a1~Bu(;l~1EJI'11.:~1 LL~~~.:~arh fia ~a.:~~u 

'!IEJ~1J~~av~ava~1EJhil~ hlLuuw~u~~hlA'1lrhm'i~1"11Lfia L'tiu wa1a~nviemm111 'lla.:~u~'VIrl 
" . " 

~1L~~'itl Cl.:J"Wa1a~n 1~lJ ~ami'a~ikuv11viantl'in m~~1~f'n{uau L'll'i12Jf'l t1'1EJmLL~ Cl.:J~u~~.:~ "' " "' , 
LL~'U '!ltl.:JL~'U~LL(;lfi~n 'rl1a~n~"11Lfi~l1JL~ 

2.3.6.2 Cl.:!'!IEJ~ n1'irl~LLEJfi'!lEJ~1J~~uEJ\J'Uf'l~1L~tl'U~~~tl.:!~n1'iflflLLEJn'i1\J'i1lJ1~Cl.:J . " . 
'!IEJ~1J~~aEJ(;l11Javi1.:~~"~ ~.:~if Cl.:~ih~v'l fia 'i1\J'i1lJ'!IEJ~1Ja~avvlLt11L~EJ u~~Eiava~1v1~L~'l 

, I , "' 

a11J1'iClU11l1vr~nvi1~·~EJ1~ L'liu ~n r:.~~1~ Lf'l~a1'VI1'i lull! Cl.:JaL'VIfia.:~ fia ~1'U'i11J'!lEJ~1J~~aEJ ~ . , 
vla11J1'iClU11l1~1'11Lfi~'VI~a'll1EJ1~ L'liu LLn'l m~fl1~ wa1a~n 1~'VI~ a\jlJLilvlJ q.:~aLLfl.:J fia 

~1\J~11J'!IEJ~l;!~~af.fvlije)u(;l'i1EJI'la~.:~ii~1(;1LL~~~.:~u 1fl~u1J L 'liu 'VI~eJfl~~ aa'iaL"'I'LI~ '!l1~f.f1 
rl1u1~o1f.f m~tJa.:~aaLtl'i~ n~~ua.:~a1~thu11~.:~ u~~(l.:~~vh fia 'i1\J'i11l'!lEJ~lJ~~af.fvl~aEJaa1EJ . , 
11l100JL tJuw~LL~~ hlro1'1lr11m'iTI'I!Lfi~ L 'liu w~1a~nvia~na1J'1!a~u~'VIrl~1L ~~~tJ Cl.:JW~1a~n 1 ~11 

, \1 " , 

u~~~ami'vlL~aum'VI1'i (m1JFl1'UfllJ1l~Yi~. 2547: 15) 
., ... ·' 2.3. 7 n1'~"fl'l1~1111f'IJ~~a~'iu'tlv:~aHuV 

fl1'!l'U~'ia.:~~u'!lv~l;j~~ avvl~ fl11~ H(;l11Ja muvlvi1~ 1 iivr~ n Ln ru'fi' m~Yi~1'iru1Lfl v~11 tl 
fia ~fl11.:J11lue1(;1~1~1'U'i~'V111-:~m'l1u:'ia.:J~'U~~ 1 ~fl l'lmhu1'l.lt1'i~'!l1m 350 f'l'U 'VI~at1~~111ru 

1 ~fl via 50-80 'VI~.:Jf'l1L~au 1um'i~m1~fl1"!f'U~'iu~~u'!IEJ~1J~~av f'l'l'i~~~a.:J~1'iT\Ju~f'i'tl'i:na'U . " 
'!lEJ~lJa~ a f.fvl Lnfl;f'Lifi1EJ 1 'lJ'If1J'l1'U L Ylau1'1i'alJavl1~1l1 1 itl'i~ nau m'iw~1'iru1~ fl'VI1fl1'l1'U:'ia.:J~u , . " 
'!IEJ~l;!a~af.ftl'i~Lfi'Vli'l1.:J 1 Lf~EJ~1'i1~tl~1l1ru'llf1~2;Ja~amf.:J'VI1lflvlLn~;fufl1f.f 1 'U'q1l'l1'Lii1iiL vh 1~ 
'!IEJ:1Ja~ uf.f ul'l~:tJ 'i: u1'Vliia-~J f'i'tl'i~ nau a~ 1 'iU1-~J fl1'!lu~v1~~ 1 -u~a-11~\J'!l f.f~lJa ~a f.f~'!l'U1flf'l111J~ , , . 

I 1 ~ 0 ~ ol ..J tJ"' o.- "' I U _,.,j U ... ..J ..J d 'I VV 
L'Vl1 fl 'i11J'Vl.:J~1'U1'l.l'imnu'!l'l.l'!lEJ~2;j~waEJ'VIaan ~U(;l.:J1'UL'ULL(;la:'J'U1Jnf'l'U'VI~um 'VIm L1Ja Lfl'llu2J~ 

f'l~tJ~1'ULL~1a1~1"SClf'i1'U1U.I'VI1'ii1'U1'Ufl1"11'U:i7tl.:!~tJ''tlEI:i2;jrl~tlEILLIJia::tJ-s::LflYJ11f'l11';J::~fl11-:JL1 

tJ<j~ Lfi'Vl~~ffl 'Ufl1f.IL 'U'qlJ"!f'ULL \4-~JJ'U ~.:Jfl1'l1'U~LLi'l~~tJ<j~ Lf1VIvl~fl11-IIL1a1~ii'ii1'U1'ULL(;l nvi1-lltl'LI 

;fua~nua-~Jf'i'tJ<j:nau"Ua.:J'!lfl:l;!~~aflvlLnfl;futu~lJ'!lU 
2.3.8 tJ~:LilVJ'!la~~mnu'!lu'tlv:~aeJm.r 

mru\5 ~~~um (2553: 85) 1~n~11fi-~J<jmnu'!lu'!IEJ~1l~~af.fvlu11J1Li.:J1'LI1uu~~u-u ... , . 
I PI J 1&14.1 ~.J - d~31 I 

LLU-~Jaam U'U 5 tJ~~L.f1VI '!l'UaEJn'U~n~ru:'!ltl-~Ja.f11'W'WU'VlLLa~tJ~1J1ru'!lfJ~1J~~aEJVILfi~'!l'U 'ULL(;l~~ " , 
.f d 1 a II" a L ..J G al .::11" .f 
WU'Vl111J1J1 nuam WEJ-:1 ~ 'if.:J~mnu'!l'l.l'!lEJ~l;jawmJ1lfl.:JU 

~ .. :"1 " 11 ~I ~ .1 .,1., 2.3.8.1 'iCl\J~~'VI ma n'l!u fl L u ~'!l1-ll L 'Vl'Vl1 f.f L u'U 'imn'U'!l'U'!l EJ ~lJ ~ w a f.f'Vl1Jf'l111l" . , ; 

3 anu1f'lnL1J(;l'i ~-11vi1 1 -Hiim1lJf'l~a-~J~1a-~J a11l1'im 'li'1l tlLnu'!lu'!lEJ:lJ~~af.f 1 U'!l1l'l1'Uvl~ClUULLf'lu., 
"' "' , " I 

1~ ua~1-tlvn1n-:~1Ut1'i~-;i'1'iCl tJ'i:111ru 2 f'lU 
II "" tJ .., " ~ ~ .I .,I., 2.3.8.2 'iCl'U'i~'Vln 6 ~u '!l'U~L ~'!l1./JL'Vl'Vl1EJ LU'U~ClLfi\J'!l'U'!IEJ~1J~wtlf.f'Vl1Jf'l111J~ . , . 

7-1 o \lfi\J1f'lnL1Jm L 'V11J1~~1'VI~'U Lotl-111'U'q1l'll'U'!l'U1~ 1 'VIqj;fu vliitl'i:'!l1mmf'i'va~a~1.:J'VI'U1LLU'U 
~ II ~I ~ .I .,j_, 

2.3.8.3 'iCl'U'i'iVI fif'lel'UL VI'U L Ua'i 6 ~ el L u'U'iClLfi'U'!l'U'!l f.f~1J~ H a EJ'Vl1Jf'l11lJ"'!l'U1 ~ . , ; 
.- .- .. "' .I 1 I ~ 6-8 \lfi\J1P1nLlJ(;l'i mlJ'!l'U1fl'!ltl\lf'leJ'UL 'VI'UL 'UEI'i 'VI'i8Cl~'i11J'IW~l;jawEJEJ'!l'U1fl 'VIqj 'imn'U'!l'U'!lf.f~ 
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l,!~~mJLL 'l~L.nVJd~~ij~tJn·nlh11"Hi'UEJnfleJ'I.IL VI'UL 'L.Ifli 'H~mi~~'lmhTl1~\J'U~1'lCl1;] ~'IL 'Hl.l1~ 
0 U 1"'"' ..Ia .., .., al 1 11V .,l.,.tl.. ol .,1 

i11\1'ltJ '!I nU"ql.l'!I'UVIlJ n1 'l ~ ~11-3 Cl~ 'l'JlJ'!J fJ ~2,1~"" el EJ"ll'U1 ~ 'H qj 1 (;11l.J ~ ~VIlJ 'll.J1W'!J fl~l,!~ w El EJVI 

Ln~~'U LtJ'U~1'U1'Ul.l1n L'li'U (;'lm~a~ ~'U6m1~1 h'ILL'll.l eJ•r•niVILl.l'U~ LL~~f!El'UL~lJLilEJu LUti~'U 
... .. ... ... ·' ~ " ·' ., .. 2.3.8.4 'lCl\J'l'lVIn 6 ~el '!I'U~El~VI1EJ'!JfJ~l.J~welEJ L U'U'HlLn\J"ll'U'!JEJ~l.J~welEJVIl.Jfl11l.J"' 

, " \1 • ... 1 .cl ~ ..., .I Q ~ .., ,., .., X .J .c~.. .I 0 

15-20 (;'1'\J ~Ell.! Lfl 'lel-3 eJ ~-u EJ ~l.l~ w eJ EJ (;I ~(;'1-3\Jtl (;11'lCl L\1l.l1 ~ n 1'H'l\JWtiVIVIlJ -u EJ~l.l~ H e1 EJ ~ 11.11'Ul.l1 n v v 

1~EJ LilW1~ 1 'U"ql.l'lltl"ll'U1~ 1 "Hqj 'lCl Lfl\J'!Jti'!J EJ~U'l~ L.nVJdhi L 'HlJ1~'h"Hi'Un1'l LfltJ'!J'U'!J EJ~~1'11 L~ ~ 
al 'f I I U t 'f I IU al llJ' 4 ...:::.. Q 

L 'Uel-3~1n ~ua~~1 n(;'l e~n1'll"l~LLEJn 'l'llJVI-3 ~l.!L 'H1J1~nu'!lEJ~~~""eJE.Ja'Um1EJ L um~1nmLn~'l~L u~ 

"H~m'11'leJ'U(;l'l1E.Jtl'UL ~eJutiu-uEJ~l,!~c.JaEJ~tl ~~~m~vi11 oHEJ1n~eJm'l~~LLEJn 1 tlri1~~ 1~EJ15nLf'l~ 
2.3.8.5 'lClU'l'l'Vln 6 ~tl '!IU~LLEJn"lJEJ~~1'liL~~ L tlu'lmnu"lJ'U"llEJ~l.l~~eJEJ~iil"l11l.l\l , v , 

t1 ~ • ... 1" ~ .. ., ... ~ !:"1 ... ·' 
'l~l.l10.1~ nU1f'lnLl.J(;'l'l L2.11~i11'H'l\J '!l'l1tJ'l1lJ"lJEJ~'l ~'l!LI"l~VII"l~ LLEJ n L1 ~ 'U.f1 1'!1'U~'lEl'l'l\J"lJEJ~l.J~wel EJ 

v v 

~m~e~~ ~'ltl'l~ne~u 1 tJ;{1EJ"lJEJ~l.l~c.Je~EJtl'l~L.nVI~1~, L'liu LLn1 n1~m~ -w~1a~n a~lJLiiEJ2.1 L~\1~ v I v 

L Uti~'U 'l1lJ~'Iii'lia'lri1"Hi'u 1~'!J EJ~eJ'U(;l'l1 EJ 11 ~ 1~\11 n~1 n'!l EJ~~~ ~a EJtl'l~ L.nVI ~'U ~'lmnu-uti'!J EJ ~ 
tl'l~L.nVJifuJ"t;Jaanuuuri1"Hi'u1~"llEJ~eJ'U(;l'l1EJH~1~"H1n~1n"lJEJ~~~~e~EJtl'l~L.nVI~'U~'lClLnu'!l'U"llEJ~ 
tl1~ L.n'Vlifhi1;J a a nLL uu ri1'Hi'U 1 'li nu"lJ EJ~1J~ c.JeJ EJ~ ~a Eli1" 1 EJ 1~ LL~ ~"ll EJ ~2.1~ ~a EJvl11 t1 ~'l,f'U v v 
... 0 .... ~-1"1 ffl .r .,l..j.,. ~ .. :'! 0 

\I'lL \11J1~i11'H'l\Jtl1 L u L '!I~ 'U'W'UVIVIlJ"lJEJ~'l ~'l!LI"l~ L u'U~1tl1tll.l1n 
0 &I o cl al .J 1.1 1 V 1 I 3 .J J 1 v 

i11'H'l\J ~1'U1'U'lClLn\J"lJti'!J EJ~~~H E!EJVI(;lel~ 'lf-31'U 'U LL(;'l ~~W'UVI\I~"lJ'Ua~ nu 

tl
.. ol ..j ""' ,S .f ..J t ... .I .,1 .. ,S .. ~ o o ~ II 111 
'll.J1W'!JEJ~~"HaEJVJLn~"lJ'UWtiVI'Utl ~ l"lel 'H1n'!JEJ~~"waEJVJ Ln~"lJ'UlJL U'U~1'U1'U2.11nn1L U'U\J~(;'lm '!I 

'lrl LfltJ'!Jti'!J EJ~2.11n'I1'U(;112J 1 t1~1EJ 1 'UV11~(;1'l'ln'U'!i'1lJfl1'!JEJ~~~c.JeJ EJ~Ln~-ff'U nm\1 1 'li'lrl~1ti1'UUE!EJ~-3 
(;112Jfl112JL'H2.11~i12J 

2.3.9 n1'l'U\UhEJLL"::n1'l"lJ'Uil~"lJEJ::~"t.JaEJ 
I I ol ~ ~tl ..j U 

n1'l"ll'UC11EJLL~~ n1'l'!J'Ui1-3'!JEJ~~~waEJL ul.la-31"1 'l~naUVI 4 '!Jel~'l~UtJn1'l\l~n1'l'!JEJ~ 

2.1~ ~a EJ'HlJ1 EJii-3 m1ch m Vl"lJEJ~u~ c.Je~ EJ\11 n.n1'!11.1~'leJ-3i'tJ~-3~'lCl Lfl\J'!J1.1'!J EJ~lJ"c.Jew L f1e~-uu~ 'I'!JEJ:: 
~ " ~ \1 

2-~mJm.J h.Jei'~ 1 tlei'~am'Uvf LL tJ".:~~tJvr1aam'U~rh~l'l'!Jf.l:::lJ"~em (n~2-ll"l1UI"l2..12J"iQ~, 2544: 8) 
\1 \1 \1 • 

n1'l'!J'Ucl1EJ'!JEJ~~~~a EJ"ql.l"lt'U irn 1 'li'lClEJ'U~U'l'll'jn''lJEJ~~~~aEJ 1 tlchEJ~'I1uami1"lltl ri1EJ 

~av\1~a 1 tJ~-3am'U~n1~~"'~mL tl~-3~tl L~v .ffue~~nu1~uu~1L -uum'l'!Jel~'!lu'lf'U 1~ EJ'lClEJu~m 'li 
i1"H~1EJ'lt1 LL uu 'l11JvY-3U1-3~u~iim'l1 'li'lmLEJntl'l~L.nVI'!JEJ::1J" c.Ja EJ~1EJ LL~~ e~.:~ih::uut1eJ'Iti'U 1u 1 oH' v v 

-uEJ~u~~aEJ~1;u\1~eJ\1n"H~1.1'l~w)1-!ln1'l"lltl~'~m'li1cJ1tl~n~iB~ LiJm1a-3tium'lfl-3m~"1EJ'!JEl'I'!JEJ~ v , 

2.1~ ~aEJ "H~am\lii Ll"l~eJ-!IeJ ~ L ~a'li1 EJ 1 ~U'l'lVI n"lJEJ ~2.1~~e~EJ 1u LL~~::I"l# '11~u1 n.ffu ~'~ L tJu n11~~ v , v 

,)11.11'UL ~EJ111.1n1'!J'U~~LL"~vi11 oHtJ'l::'HeJ~fh 1 oif,j1 EJ 11.1n1'lLfl\J'!J'ULL"::'!Jtl~-3 
2.3. 9.1 15m'ltl~u1i-!!11.1"lltl-3n1'l'!J1.1cl1EJ -uEJ::~~c.JeJEJ 

1) ~~L(;l~EJ2.1L~1'HU1~tl~Uii-!!11.11uoff1L2.1-!!'Vi1-311.1 ~~tl'l~mf'loff1LlJ-!!tl~m-311.1 
~tl'l~(;IVJ1-!IL 'li'1 L ~au a-3tium1umm '!i'11 tJ1 'Uamu~"lluri1EJ 1~EJ 1u "t~i'u auru1(;1'H~-!IL 1mtl~vhm1 \1 • , , .., 

u .. u ~ !'f II ol .. .f 
2) \I~L(;l'lEJ1J2J1(;1'ln1'l(;'l)1\Ji1el\J LL~~\I~n1'l L2J L'VI'!JEJ~~~ HaEJ(;l~L '!laLL~~'!Ja'l 

L~m)um1EJtl::tlunu'!JEJ::2.1"c.Je~mt11 tl1uami1'!Jucl1t~ v 

3) ~a-3!"11tJI"llJLf'I~'!JEJ~1J~cJE!EJ n~1.1 LLlJ'H LL~~W1'H~U1hl"l L~e!Uel'lfitl , v 

U n '\11'ltJ m 1.1vl11.1i1'!J Elt11lJ EJ LL~~a.n 1Wvtl1h.J1 ~ 
·~ , v 
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4) ~a.nhu~J1L~CJ~Lfl~';J10n1~U'LJLi3atJ'UEl~lJ~~aCJu.a~J1LftEJ1~ j ~.:1~11~ 
~Ln (;l:ffufi1EJ 1 u~ mii"Uurl1 v 1 ~ilflwfl1"r'lJ1~.:~ hiLnu111(;1~~1tJfl rufl1"r'lJ1';11n 1 ~.:~.:~1ua(;l~1~m~11 

1 -- , • 

"r'l~u.1 ~.:!.:11'tJ ~111~~m~Lih.i~1ar.i1~L ~aVJ~'l';Jaaufln.lfl1"r'lJ1 
5) ,r(;ILVJ~CJ11111Vl~m~ua~nuaflfiti'v u~uLuw1~n';lumilu 1umruatlmru , , 

Lfl(;loU~ifa.:~~~a Lfl~fl1111~1-&'1 ~1EJa1L~~~'tJ 1~ 1 'tJn1~'U'tJ~.:!rl'1L~fJ.:I 
6) \JuVintJ~111ru'UEJ~lJ~~ amnmL ~fi.:~ti1L il (;}~ 1~ i vl'Uu~~ 1 tJ ~~amil"Uuthv 

'1 I "" • 1.,. .I cJ I 1•1"" cJ 0 IV 

L'tJLLVl~~'l'tJ U~~u~111W'UC1~2J~waEJ'VI'U'tJ~~ ufJ~amtJ'VIn1';1~ 

2.3.10 flmii'UtJtl1fJ"llCJ::\ja~aa 

amil'UtJ rl1 EJ'U EJ~lJa~a EJ L iJu~muvivi i.:~a~n~1.:~~~wh~ LL ~fi~ n1 L il~'U EJ~ 
lJ~~ aEJnuamuvlri1~ ~'UCi~lJ~~a EJL U'Uvl~ n~~a~1U~111'UEJ~lJl;l~aavfLnU~1n 1 'LJL "lJ(;lLlia~~h~ j 
'j .. 111 I II 4 ,J I II .J ~ 1 IU 
L(;}CJ';J~11m~ 'll~nw1~m~u~L'VI'VI1E.I ~~v~nn.:~w1~m~u~L 'VI'V11EJ Lwam~LnU'U'tJ'UEJ~2J~~m.J tlv~ 

~muvlti1~~~a 1tJ ..-h 1~~1111~ntl~~~fi'(;lfh 1i-;i1EJ 1um~'U'I.J~.:~1~mn 
mru1i ~~tium (2553: 94) 1~LL u~~ULL UUn1~1'hLiJtJ~1'tJ'U'I.Jcl1'LJ'UEJ~1J~~afJ , , 

1 ...1 I .I ... .¥ 
tJa mu'VI'U'tJ m EJ'Uf1~2J~ w av (;}'I'LJ 

m~'UtJrl1EJ 1~a1 iLfl~a'la~ 1~LLri m~t11'UCJ~11~~avvl'Uurl1m 'VI~1n~nvu~ , 
Lnu'U'I.J'UEJ~11a~aEJ111B~ 1~flatJL 'VI'I.JL ua1'UtJ1~ 1 ~nl L ~a 1 ~~nu~1'VInvi1m~'lltJ~~~a 1 tJ 1~ifiiia~ , ·~ , 
flv a1111~m ~11'll~111W'UEJ~lJ~~ a EJvt';J~~ a~'IJ'I.J~-3 1 uu~~~L vfv11~111n u.~ B1';1 Lfl(;}UqJ~1~1'UJ1LftCJ 
...11" "' .I ::: .., .. 11 1""' 'VI (;1';11 nm~EJ(;J'UEJ~2JawaEJ ~111'VI~~~uu m~a~ LLa~fl a'LJL 'VI'tJL ua~';l ~(;Ia~ ~~u n1~avnu uu 

L U'tJ~ Lfll~tJan~ 1nif~'l111 L ~1J1~ nU'IJ EJ~n 'iiLfi~ LL~~'IJCi~lJ~~ aEJ fl'tJVl ~1 EJ L ila~~1 n Lii~ m~U'tJL nau 

111mL~~B1';1 Lfl(;lfl1111LftEJ~1EJ~1nm~~~L U(;l 

n1~'1J'Url1 EJ 1~v 1111-&'Lfl~a~rr~ 1~LLri n1~U1'1JC1~2J~~aCJU~~~~'I1 'tJ~1li~'Ua-3 
~r~u~~'Vl n ~~v~m·h'l"ll'LJ1(;}1 ~qj ~'~i~m~ 1 um~'IJtJrl1CJB1';Jvi11m(;IEJn1~L 'VI'IJCJ~2J~ ~ m.J';J1mmJu~ 

"' .I 'I ... .I ~ ~ ... .!{ I ., 'I ., ..I ... .... 
Ln'U'll'U'!Jtl::2,j~wtlti~H L 'U"H1U~~Vlfi Vl~tln1~L YI'!Jt1::2,j~wtltlfitl'IYI'I L 1U"U"r'l'Ufia'UU.i;l1 L 'ULfl~a~1Ja ~~a 

m.J n~ruvi L ~1J1~a11nu n1~'1J'Ucl1EJ'U EJ::1J~~a mfu La1nu~~'VI n~ ElL tJ ~~~::uu LL ~n ';!~ ~ EJ~vhm~ , , , 
riv~~1~ m fl1~~ mii'lluri1m iJuaa~~~l'iu 1~ EJ 1 ~~n EJ'tJ~ LnU'UtJ'IJEJ~11~ ~a CJ~~~uiuutJ'IJEJ~~mii , 
L ~m 'VI'UEJ~lJ~~EJCJ 1~EJ~::uuif~111~n'lltJrl1EJ'UEJ~2J~~vEJvlii"ll'LJ1~ 1111 ~qj111mrn LL~iltl~::~'Vl5fi1W 
1 I .1 111 G 0 .., cJ 0 IV .. I ...~.. 1 I 

um~'IJ'tJmEJ'IJCJ::2JawaEJ (;}L ~1 a1~1u~::uu'V1aa~~::L ~111::~1~~uamtJ'IJ'tJfl1EJ'VI11'U'tJ1(;} ~'1! 

iim111€j~~r.iu1 'Un1~1'1'1 L iium~~~n11 LL~~a~aa n LL UULL~::,)(;ILVJ~EJ11~'U~'U'U1(;1L VltUri'1VI-rud~u , , "' 

~1U~111'1J EJ::1Ja ~a EJ ~111~~~ a~ m~Lfl~a~ ~ n~na~ L ~111::~11 'li1 EJL u n11'1JtJrl1 EJ'UEJ~1J~~av , , 
1a~nu~~'VIn , 

2.3.11 m~LLtla.:JltiLLa::m~'Lh"lla::\ja~avniu1111m~3i 

n 1~ LL tJ a ~ltl LLfH~m1U1'U EJ ::lJa~ a EJ mlu1111 i1 ~11 L uua~f'ltl~:: n EJU~ 5 

'IJ u ~~:: u u n 11,) (;} n 1~'U EJ::1J~ ~a CJ ~1J 1 CJ fi~ n1~ L tJ ~ EJ'tJ LL tla~fl wil n ~ru::111~a a~ f'1 tl~~ nau , , 
"" .. .I ..I 1"'"" • I .., "' o 'Vl1~n1EJfi1W Lfl1J LL~::'ll1fl1"r'l'IJa~'UCJt2Jl;lwaEJL Wa VI1Jfl1111~~(;110 fl1111u~EJ(;lf1EJ L 'I.Jn1~'U1'1JEJ~ 

11a~avmYU1111 m ~11L ~a 1 lXLn(;JtJ~:: 1CJ'li\JLLa::t ~Lfl(;}U~::~'Vl5fi1W~~~~ ~~m~t11ni!U1J11m~1i , , , 
~~eJL~EJnflna~1~11m~~L'iiL~a'UEJt11l;l~EJ CJ fla n1~U1 La1'Ua~L~CJ~~1'LJ m~t oULL~'l ni!U1J11 m ~11 , 
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L th..f)fim~"VI"llEJ~1J"~BEJ"VIn1~ 1-ffwGi'.:J·n'ULL"~"VIm~ 1-ff'VI-rwmmli~~1J"lf1~"lJB.:JL" n hJ1 ~~m111l11-ff 
~ ~ 

if'ULUaB.:J1J1nLn'U'ltJ (n11Jfl1UfJ1J1J"fi~, 2550: 12) 

m~ ~~~'UIP11 (2553: 100-103) l~LLtl-:~1fim~LLtl".:~~tl'llEJ~lJ"~mJ tlt~mtl'U 

2.3.11.1 n1~'UVI 

n1~'UVI 'VI1J1EJn.:J n1~L U~ EJ'Uafi1'W'VI1.:1n1 EJfi1'W"lJB.:I'!JEJ~2J"c.l mJ 

l~n"1EJLU'U~'UL~n ~ ~ii"ll'U1VIfl111J~ti.:Jn1~LL"~a~1La1Jtltl'U Vl~t~vh 1 ~L tJ'U~'U"~LBEJVI1 tiL"EJ L~EJii 
11Plntl~~a.:~fi~LLIPln~1-:~n'U1tl L'li'U m~uV~Lf'l~mVI1~1~"~LavV~rit~'Utl~t~v".:~~vimhvi.:~ LV~EJm~~~~.:~ • v 

al II v I II' II 4 4 II II ,d I ., 1.1 .1 ..J C11 

Lfl~ B.:I'U VI L "ll1nUtl1.:1" 1.:1~ 1'1..1 IJ111J'U1'U L ~B'U'VI~BIJ111J~1'U fl1 L 'WB"lf1 EJ L 'VI"lJEJ ~2J" w tl EJ 'VI~ n'UVI"~ L B EJ VI 

hiLii~m~BVI~'U1 'UviB~~'U1EJtf1LL"~ 11i~.:~n~'UL VI~'U'VI~tiL lJ1L~EJ ~11J~.:IV.:JLii~m~fivEJa"1EJ h141EJ • 
LL"~L ~1;f'UBnLL~1 n1~'U~eJ~"lJE1~2J"~B EJ~1'W1nLf'l~n~~~1~VI~B Lf'I~'W"1a~ntl~~ Lfi'VI~1.:1 ~ L ~L tJ'U 

'V1"14'1~n~1'11LR"~tl 1 tl n1~'UVI"lJ1VILLtl1'VI~tiLf'I~LLn11l1\ tJ'U~'UL~n ~ ~'U"~ LaEJ~L ~mi11 U'VI"BlJ 

L tJ1..1m~LLn1l vrli m~'UVIVI~ti~~Lf'I~EJ1.:Jvtlm U'U~'UL~n ~ LL~·n111 t1~11..1m~u1um~LL tl".:~~tiL y;t~t:-JiiiPl 
LU'ULL~·hJEJ1-:~viu11 t11.fft:-Ja1Jl~'UI~-1'!lu~~1.:~ ~ L'liu ~ti~L Vf1EJ1.:~ LL~'U~a.:~~uEJ1-:~l 1..1~~EJu~IL u'U~'U 
LL"~n1~'UVI~VI"'JE1~2J"~BEJ~1'W1n~-:~12! Vl~tl 1 U w1 ~L tJ'U~'UL~n ~ .y1ij"ll'U1~'WtJL VI1J1~ LL~1U1 hfl-ffL tJ'U 

fa~fl~lJ~ul un1~tl~ nr;"lf vr~vn1~~~4'11u12!V~t~ n 1l!tl~~~u L y;t1'li1 EJ1 u m~~1JJ1LL"~tft~.:~n'U 
n1~~~ L VIEJ"'JB.:JJ11vlL tJuvf11.:1~ 

2.3.11.2 m~er~ 

m~er~ 'VI1J1EJn.:J m~vh 1l1"llfl~2J" c.JtJ EJiitl~lJ11Jl~" Vl"-:11 tl~1nL~lJ 

Lrlv'li1EJ 1\1Lii~fi111Ja~V~1n 1'Um~~1'U~11J m~"llu~.:~ LL"~m~n1~~vi1mEJ L 'liu m~el'V~Ltlu'Wt~'Uvr~a 
Ltl'Unvu ~L ~t1'li1 EJ"V~Fh 1-fflii1EJ l um~"'J'U~.:J"ll El~2J"~tiEJ~ m ~m1~~1'1..11'1..11J1n;f'U m~el'VI LVIEJ 1-ffLfi~B.:J 
a~~~ ~~.:~11u'U~mn'U"ll'U"ll EJ ~2J" ~ B EJ L ~tiL ~1JU~1J 1Wn1~'lJ'U~~'lJ El~2J" cJ t1 EJL 'ULL~"~ L .y1 EJ'l 

t ~ IV 3 ..,j .. .f .,j 1 .I .:. _f ~ iJ~ I 1 "'• I "' I 1 IV I 
VI L~1J1fl'IJ'U L'Utl~"il1fl1J'W'U'VI'lJ'Ufl1EJ'lJEJ:12J~HtleH Yl1J'lJWil1mmJ L 'Un17'11'W 'VIu~:I'VIEJVIfl1 '11"il1EJ 

l 1..1n1~~1L iJu.nu 1~ L tlu~1'1..11'1..11J1n LL" ~m~1-ff~n LL 'VI~n LIPlt~iu~ LL" ~er~.Xu"'J E1~2J"~ew~'ll'Utl1EJ 
1J1vi~"-:~1 'Utit~CJ.:~ n"u 1 tl1J1vrmEJ ~ ~au 1~ EJ L uum~vi1l ~ti~1J11Pl~'llti.:J"'J El~2J" ~tiEl l uamu~CJ.:~n"u 
"~".:1;-:!'li'lEJ 1 ~amu~~.:~n"ua11J1~~'!JEJ1m 1m 1 'Un1~ 1 "li-:!1\JBBn 1 ULvl'U1'U1;f'U anvr"1EJU 

2.3.11.3 m~LLEJn~'l'Utl~:mt~u 

n1~LLEJn~1'Utl~~nv'U 'VI1J1EJn.:J n1~RVI LLEJ fl'lJEJ~1J"~BEJtltlnL tJu v 

tl~~Lfi'VI~1.:1 ., L'li'U m~m~ LLtl'l n1~UB~tl"ihi1EJ1J 'W"1a~n LtJ'U~'U L~BU1'lJEJ~lJ"~tiEJL'V1~1d I v v 
.., .. ~~. I t n !'1 II.. I .I .ol ..loJ "'· I t ~ it "'~ I .ol 0 "tl 0 .., n"U1J1 L'llu~~ EJ"lf'U VllJ LVIBn 4'11'U'lJEl~lJ"wBEJB'U~ 'VI L"lfu~~ EJ'!l'U L1J Vln~~~n"ll'UmEJL'WBU1 L n1~VI 

n 1~ LLEJ n~11..1 tl~~n v'U"'J v.:J"'J EJ ~lJ" ~ v EJa11J1~~vi 11~vr"1EJ1fi L 'liu m~ LLEJn~1utl~~ nau 1~ v1 '11 v 

LL ~.:1.:11'UflU 1 'Un1~RVILLEJ n"'JEJ~1J"~BEJ~ Lrl'U~1'U~11J1J11vi a'Jua n1fivrtl.:~ L U'Un1~~1L UU-:11'1..1 LVIEJ 1 '11 
v 

Lfl~a.:~~mLL"~atlmruL -u'11J1"li1 EJvi1ll1'vi1.:~1'U 1~L ~1;fu • 
2.3.11.4 m~ElvEJ4'1"1EJ'VI1.:J;g1fi1W 

n1 ~ fl B EJ a" 1 EJ'VI1.:1;j1 fi1'W VI:U 1 EJ i) .:1 n1 ~ fl B EJ a" 1 EJ L~ EJ fl 1 PlEJ 

m~vi1.:J1U'llti.:J~~u'VI~~~.:~LL uu.ffiimmf'l LL"~ 11l"l it~1mf'l ;.:~~~u'VI~~n~lJm iB1mf'l~~a1m~CJ 
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~Bv~~1t.Ja'U'YI~tr-r~m 1~~ ih.h~a'YI5fl1'WLL~~L tJ'U 1 tiB~1~~1VIL ~1 1 u!Hu~~.,~'U'Vl~t!annfi11vri!~ 1111-« , ; , 
B1mf'l~~\'hm~~at.J~~,t.Ja'U'YI~t.J1VJ'l1~f'lB'UoU1~-u, ~111vY~vi1ll1 LnV~mV~ LL~dh'll~1~ ~ ~m~ hlL tl'U 
cl II II .J .c:to d111LI I -. Cil "" .J al 
'YIVleJ~fi1~~11J1J1VI1t.J 'll~~~~~Vl'YI Vl~U~1fi~U1'Ufl1~t.JeJV~~1t.JB'U~~t.J1Vl'l'YI1l1~1fl~t.J~~~HBEI 

tl'l~L11'Vl~~Bt.J~a1t.J 1~ flB iJt.JvrlTn 1~viiB~~'lh~nBuviLtltJth~ Lt.J'llU~eJm'l'l.h~·~~\J , , 
2.3.12 m~l'titl~:: lv'YI1l'lil1n"'lv::~a~Bt.J 

· .. n1~fl1Ufl1111~~~ (2551: 20-27) 1~nfl11il~'!IUVI~B~~t.J~~~~av~~1111'H1 
~11l1TI'IILRa 1~ ~~d 

2.3.12.1 uti1 ~1111~mLti~LtJ'U 2 ti~~Lfl'YilvrqJ ~~d 
1) ~1VILLn1~ ~~~n~1111fi'VILLt.Jn"!fUVI a LLa~ti~~L11'Vl~U'l'l~atJfh 

1~LLn ~1VILL1JL'!l~ ~1V!J1t1a1 '!11VILUEJ{ "111VI'IIeJ~ '!11V!Lfl~eJ~~1l"(Jn1~~ ~1VIt.J1 '!11VIJ1aV!a1J LiJtJ~'U 
n1'l~VIn1'l'!l1VI L vrfi1dvr1n 1lJLLIJlfiD'ULat.J'VI1t.J ~~~n~1mruL -lf1L 'l ~~1'UL -rJmj11 tl~1~ ll1~~el1VILL~~ 
~1n~'U111Lmvrli~L~fln11 "Reuse" 

2) '!11VILLn1UIJlfl '!11Vl~LL!Jln\1n tl'U"!i1'~V!LaEJ'V11t.J~~'Jfi~11J1flVILLEJfl 
a 1~uti '!11VILLn11~ ~1VILLtl1a'!f1 LL~~'!l1VILLn1aL;iEJ1 ~1mT'Uti1Lf'I~LLn1111~1'Um~'U1'Un1'lTI'IILR~ 
1V~m i1eJ~~'Ulil~L~11Lwmfii~LLn1eJa n111m11a~a~ Lm~1~n~~Vl1l1nuthn'!J1~BB mL~1u~ tl1a~ Lat.JVI 

1~J'1EJ1tlV!aL -rleJnV!a~~fl1J1tlU'111VILLn1 fl1~ 1l-1~~el1Vl LL~Tt.h~~ l 'l~~1\J~~Vl'!J1VILLn1L-rJati11 U'VI~B11 
1vr1l 

2.3.12.2 m~VI1~ 

m~V!1~L U\Jl~~v1EieJf1~1f1~'1fl L Yi~1~~~~lil1m~a 1l1li'l~11'!11~ 
LV~t.J'lln~ m~m~~dh~EJ~L 1a1Eiat.J~a1EJ 1~Lmm1lli'l~11'!11~ tl'l~111ru 2-5 L~B\J LL~tl1(lnVi'ur~11 

" 
8 ~L \J flel~'!lt.J~lil'ULL ~'U 11iii LL~~ LLVIVI el1 n1f'ILL~~fl111l;ff'U a1vri'u'l~'U~~f11 'U n1'lVeJEJ~rl1t.Jn m~~B~ 
l.UL1a1il~ 50 ti1'Un1'lVelt.J~~1EJ vr~J'UL ~1~~fl1'lLLt.Jn~EJ~~ac.l8t.J~L U'Un'l~~l1~~1fi~U1l11m'VI11 
11-1LnV!u':i~ 1EJ"lfu\'!~'1VI 

2.3.12.3 wm~~n LLU~LU'Uti~~L11'Vl1'VIqj~ 1~ 2 'll~~Lfl'YI vr~d 
1) "Wa1~~n~fl~~tlm1~'VI~B"Wa1~~m'Vlvn1lL'll'Vl (Thermosetting 

Plastic) LU\J"Wa1~~n~u~~~1~1'Ufl1111~a'ULLUUeiaun~u~11l'lC"I~\J~'I.J~~~nru'tl~'ll'Vl1~~1~ " 1~ 
" " I 

T "1II~OJII II 1 I d ~ ... II... 'l1 "" 
~VI t.J'Vl1 'VILL '!I~ (;11Vl1 EJfl1111'lel\J 'ULL1JLL UUa~ L11 BLL '!J~IJ11 LLa1 ~~11FI111Jfl~~ ~~111fl L 'UB~~1fl 

11l~1111~nvraeJ11L 'VI~11~an"Wa1~~n 1 'Un~11d~~-;i'VIL U'U~~~J~firu'fi""Wm~~ n'll'l~Lfl'Vl "TI'llLRa 1111~" 
2) "Wa 1~ ~ n~~ 111 1'lrlU11l1L it 'VI111~ vr~ B L ~ a{L1l"Wa 1~~ fl 

(Thermo Plastic) L tJ 1..1 'V4 a 1~ ~ n~vra 811~1 ~1 fJ fl1111 ~ B'U u a~ fi~ULL ~ ~ ~1 Lrlv B ru 'VI 11 ii~ 1~ ~ , " 
w~1~~nd-;i~L U'Ul~VItl'l~Lfl'Vl "TI'IILRa 1~" L ~Bll1'~1fl~Bm1U'l'l~firu'ti""Wa1~~m-rlati11l1fi~'U1l1 , , 
LL 'll~~'lll m 'VI1JL~a~1~iitl1~i1'Vl5mw 

" 
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2) 'V18~Lvta8~ Ltl'Ut~vr~il~1r~1~ lhmrulJ1vt~8lJ1mvrll1~ t~EJ 

m~vhL U'U'V'l~~~~cgj~ ~tlmq'!lJi'cu'fl~Ph~ ~ LL~~ 1 u~~n1m~'U'VI~L~'!l'U1~ 1 vrqj 

3) 'V18~LL~~ 'l11n~UlJ1vt~mJvi1G11EJLv.fll1lJL~fln 
0 "' 0 IJ .., .., 

4) G1LLIP'IlJL~G1 'U1n~UlJ1VI~e:llJ'VI1"!18'UG18lJ m~'VI~ \1lJ8 

5) 1'1~~1 l.hmrulJ1vt~8lJ1l1livi1vhG11V'Ivh LL~~~1uth~n8u 

2.3.12.5 8~iiL'UEJlJ LL u~ 1~ 2 th~Lil'VI ~~if 
1) 8~iiLiiEJlJ\1'U1 L 'liu 8~ 1 \1"Lfi~8~EJ'Ut;} ~n~u 

\1 \1 \1 

2) 8~iiLUEJlJU1~ L'!i'U n~~~2J~.a'n~1 "!l'Uti1 n~::tJ8~ti1eJ~~lJ 

LdmJ1'U~'U!Ple:l'Un1~~iiiP'ILL~1"!JEJ:::lJ~e.J8EJvitoHLL~1LL\1"1if';l:::n~1EJlJ1 
\1 

lV lV 

8~1 'U~U"lle:J~ ~ii 1'1 Ji' w,1 l1li';l1n'IJlJ';J ~'l11lJ1~"lll.l!P18'U m~ 1 etl'tJ~~ LEJ"lltJ ~ii !Pl.r1ru'f1~1'l!Lfl~~~ G11lJ1~fl 

a~Ln1P11~';11nLfl~8~l1lJ1EJ~tl~:::\1uHu'U~ii1P1Ji'cu'f!~~ii'VInflf~ ~~m~TI'l!L~hwh1lX~1l.l1'U'!lEJ:::lJ~~8EJ 
• \1 

~~U8EJ~~ LL~:::'li1EJ~~n1~fl~~ LL ~U~~'VI5 ~:::~~tl~lJ1t1Jn1~ 1fil.lth bJ~~~1EJn1~VIlJ'U L 1 EJl.l'l!1lJ1~~1Pl • • • 
1 vrll5~L U'U m~~~'V'l~~~1'LJ';J1n 11Pi'Yii1'V'l ~~tl~lJ1rum~tl"8EJ n1'!lfi1{U8l.l1~88n 1'll~;il.l~81n1PILL~::: 

\1 

~~~1111~n1~Ln~e.Jl.lm~ n1~'l.i1~~"!18~n~UlJ1 1m vrli ~~L iJ'U15m~vril~~"ti1EJL ~lJfiWI11'V'lL \1nu~11Pl • 
L ~lJflf.1JR1 L \1nu~~LL 1~~8lJLL~:::"li1 EJfi'U8lJfm~1'VIf'V'lEJ1mli~~lJ'!l1~'!l8~ L~ n 11t~~~G1~ • • 

2.3.13 n1~fll~fi"'JEJ:::~~e.J8EJ 

m~rh~~"!!EJ:::lJ~e.J8EJLUl.l8~Rtl~:::n8uv1 6 '!l8~~:::uum~~~n1~'!JEJ:::lJ~e.J8EJ 
\1 \1 

vtlJ1EJfi~ "llEJ:::lJ~e.J8EJmll~1lJ1~fl'l11n~ulJ11 etl'tJ~::: 1EJ'!lu1~ LL~1~111n'l11l tlri1~~ ~~ilvr~1EJ15m~ 
\1 . \1 

Yi'li!Pimi18~n'U~~LLIP1e:~~IP'I';l'Un~u';l~,r'U L'li'U m~vr21nvi1~EJ m~L~11'ULIP11L~1 m~~~n~u m~thltl 
n8~vl~ul.l~'U~'U m~1h 1 tlvl~~~'VI::: L~ L~1n~1~LL,)~ LiJ'U!Pi'U m~ri1~fi"!!EJ~lJ~e.J8EJU1~15L U'Un1~ 

\1 

n1~~vil1it1nl'ie.:jvi11 ~Ln~a1111 ~L eJ\Jw~IP1e~.:j u 1~ci'm.J LLfl~i1~"'n~~VIul'1ea"lli11'V'l"llt~.:jlJU~er 
\1 • , 

<qm11~ru ~~1~11ru1, 2548: 60) 

15m~n1i~"llEJ:::~~e.J8EJ (Method of Refuse Disposal) ill1~1EJ15~1EJnl.l 

~~LiJ'U15~~Qnq'll~n'liru:::u1~1li\lnq'!l~n'blru:::u1~ ~~LiJ'Um~i~m~LL~~n1~n1i~'llEl:::lJ~e.l8EJLLIP1m~ 
151'i1~ij"li8~'1i'm~mLIPlnl'i1~nu m~Yi';l1~ru1111i151~1'i8~811'i'EJ8~f'itl~:::m.Ju~L~EJ1'1i'8~1'i1~ ~ 
~~1flqJ fi8 tl~lJ1!.1J"ll8~'!JEl:::lJ~~8EJ~Ln~;i'U ~tlLLUUn1~U~'VI1~'!l8~Vl8~~lJ ~utl~:::lJ1t1.1 "llU~ 
.., ..- .I -tl ,X .J .J 1"' o .., .I ..I .,. 
~n'blru:::G1lJU!Pl'!l8~'!JEJ:::lJ~w8EJ "lll.l1~ ~fl1'V'li1lJ ~:::L'VIPI'!l8~'V'll.I'VI'YI';l::: '!ln1';J~'!JEJ:::lJ~w8EJ Lm8~lJ8 

\1 \1 \1 

d 1"' .,j I dl tl tl 1 .-.,j 1"'"" ...... 
Lfl~8~ '!l81fl1~~fl1l.l'VI fl11lJ~1lJlJ8'!l8~ ~:::'!l1'!l'U ~::: EJ'!llJ'VIfi1~';J::: ~~U ~f.1JG1lJUIP'I'!l8~"tJEJ::: 

lJ~e.J8EJ L "ti'U tl~lJ1!.1J"ll8~B'U'YI~~ 8U'U'YI~~~1~ m~tl'UL ~8'U"ll8~~1'Hflilv1il-ri'biLL~~L ~8 hfl tl~lJ1!.1J 
\1 

'!l8~'!l8~LL ~~'!lilfll'i1~ ~ fl11lJvtl.I1LL tlu fl11lJ~lJL U'U!'il.l 

m~n1~fi'!JEJ~lJ~e.J8EJffiinl.l8~i1151Pi1~ ~ ~~if 
\1 \1 I 

2.3.13.1 ~:::uuvtl1nvi1~EJ 

n1~vrl1 nvi1~ EJ vtlJ1 EJfi~ n~:::u1 'lJ n1~~ 8 EJ ~~ 1 EJ G11~Bl.I'VI~ ~ 

'YI1~'ii11'YIEJ1fl1EJ 11'l~i111:::~LvtlJ1~G1lJ L'liu fl11lJ;fflJ muvr11ii tl~lJ1t1.188n~L';JlJ Ltlt.~l'l'U 1fiEJ';J~lJVI~~ 
• \1 • 
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:'I .... I .I ... .. ~d.. ., I., .... I :'I ... .. .. .. .I 
L u'U(;l'l f.Jtl f.JG"if!1f.J'llf.J~lJf!Hel fJ tl'U'VI'HJ'VI1l'll'U1~ L Vlqj LVI LL uf!~Gii11'V'l L u'UG11~tl'U'VI'W'VI~tJG11~ u~~ n e:J1J 
d~ "' :'I .I 1 n·" 1 ... 1 ..lo! .... I ~ .. .... "" .. • I ... 'VI1l L11Lfl ~mfl nfl~~'UL u'U u~~ f.J"li'U ~~1f.JLLn'V'l'll ~f.J~fl'VI L~ u~1n!J L U'U~N'VI~tlntJ'ULfl n '] G1~1 fle:J'U'll1~ 

LL\1~LLf!~hJijn~'UL'VIi1'U (mru1i ~~iJ'Ut;l1, 2553: 130) 

'llf.l::lJfl~£Jf.l~LVI1l1~G11lL'Un1~vr11nvh~f.l fi£~ 'llf.l::lJf!c.ltJf.l 

'V'l'lnaT~a'U'VI~vel£JEJamf.l 1~41fl 'V'l'lmrn~fl bJ.YTbJ~tJ~m';i LLvl m';iriT~-~'ll f.l::lJml£Jf.l1tH1'i1uqJvr1£J~~ 
n1';i~~ LLfJ n'!lf.J~1Jfl ~ tlf.lth:: L.f1'VIa iJ'VI~f.l1 (;} Cltltl n111~ 1 n'll f.J ~1Jfl tJ tl f.JU';i ~ Lfl'VI ~'U '] 'll EJ ~1Jfl tJ t1 f.JU';i:: Lfl'VI 

"' , " \1 au 'VI~ VG11'~~G111J1';iel Vtl fJGi~ 1 f.) 1~~u11 U';i'l1Jtl'U 11 ~ ::mfiif.l n~::tJ'l'U n1~'VI1~;j'l Lfli1'lltl'l'j ~ 'U'VI~ v 
h1n~1mtJ'ULdi.'i1(;l~f'i£J'Ui1'1fl'l~tl ~L~f.ln-l1 iJEJ iHh'VI1VI~£J~J1(;11flL"li'1JLnmJ~1 hiiln~'U . " . 
mn~L vr~tJ~1nn1';iVtJ f.JG"if!1EJ~~il~miru~fl~1f.l~'U~'l1J ilthd1'VI5fl1'V'l 1 u m~el'11th 1~~ ~~~1JJ11~~ . " 
LLflnL tl~mJtl~~~ 1 ~vhntJe:i'l~'U 1~~LvhntJ~'UL VIUI:J'l ~\I L Vl1l1~~~~U1il f.Jm tl1 m 'U m~tl1'tJG1fl1'V'l~\J • • 
LLfl~ei'la1l1~ClU'11 tJ L iJu£J1'V11';i'll£J'IYi"llL ~ mh1'1 ~u1m~~ i1a1';i£J1'VI11~ L uutl';i~ 1~:J"ll'livl tJ~"ll • 
R£1 1u1(;l·n~u ~e:~a~a1'a1ti~LL(;}G1L~f.l1l ~'ILUU~f.lau'VI~v 'Wvi'11l1~uLtlum~VI~u~1'~ 

vr~nm';i~::m::tJ'l\Jn1';i'VIlJnvhiJEJil 2 "llil~ m::tJ'l\Jn11vrl7mLtJtJ • 
tiaan~L~'U~~vi1 1i1lflt.laEJau'VI~vLL tl~'lftfl1'V'lL iJuil f.JL~';i'l~ L ~'l LLfl~hlLii~n1"lfn~'UL Vli1u R£1 " . 
1~1~~L~U'li'fl 'l ~~ ;fut u1::uu ~'~if L ~tl.:t~1n'j~\J'VI~vvtl it.Jum';ivtJm tJ'U'Vi'ln 1 iaan~iL~ummf'l 
a'l'U~n"llil~L U\J n~~tJ'l\Jn1';i'VI21nLL uuhi1 itJtJn~L~\J LLvlLiu £Jn~h~\J~1nft1';iU';i~nfltJL 'U~\J 

'V'l'lnvlii£J£Jn~L~'U'VIfl1f.ltl~ (;lfl1JL tluu'IRU';i~ntJtJ L 'llu G11';i'li'm ~(;} vi1 1 \1Lii~n~'UL'VIi1u LLfl~1l~c.laf.l 
" 

a\J'VI~V~~LLU1ftfl1'V'lLtJ'U~fJ 1~i1n11m~tJ'l\Jn1'l'VIlJnLL tJtJ L i£J£Jn~L~\J LLvli1~fl~ ~fl Lfi~n1"lliiL 'VI'U 

~'11-H'LU\JL~m'V'l~.:t'l~ 
1) tJc;j:: 1fl"ll'li'llu'l'l~tJtJvrl7nvi1~ f.l 

ilflvrl7nviLn~~1n'llf.J~1Jfl~tlf.J~.:tLii~~1nm1e.J-w''l'llma1'lau'VI~v . " . 
~~'ll1f.lfl~fl1f.ltl1(;1£J1'VI1';i 1 u~u t \1LLn~"ll1~1J1n~.:~;fu L rl£~ L ~1151(;1 'l u 1(;l';iL ~u~·u U'Utl1{;lfl1V11';i'VI~n • • • 
1l1 LLri.W'll 'l~v'il~i' n~1fl11:U"lh..Jif'U1 'U~'U ;1~ L iJ'Um~'th~ ~ LLfl~i'n~1A'J 1:ut~~:ul.'l:uu~ru"tlt~~~'U L ~:u 

" , " \1 

~fl ~ ~(;l'll£J'I~"ll1 \1~-:~;fu LLvlil"li'mhn~ R£1 t1'1~1L ilu n1';i 'll1Qn~£J.:t(;l11JVI~ n1"ll1 m'l~~ Ln~il qJV11 

n~\JL vri1'U LLfl~~'UL tl~u-:1f'i1 L i~1f.l L 'Un1~~~LLf.ln'llf.l~lJf!c.le:Jf.JVflf.lftfl1f.l hf1~ 
2.3.13.2 ';i~tJtJn1~Le.J1L\JL{;l1 

n1'l L~11 \J L(;l1 Vl1l1 f.lfi.:J n11U1"lJ f.J~1Jfl tJ Elf.l111 L~ 11 'UL(;l1 u.nvli1 
" ~t'l.I'VIlJij~.:JL~a1\1Ln~m::tJ'l\Jn11L~11VI~ElV1.:tft1l\j';iru ~.:~~miW~'llfl.:JLmL~1el1~~~LL(;lnvJ1-:Ifl\JLU 

(;l11J tl-:1 RU)~ n tltJ'll El.:l'll f.J ~lJ fl tJ tl fj~ Ln ~;f\J 1 \J LLvlfl ~'q1J"ll'U 1~ f.J L(;l1 Le.J 11ii' 1 L iJ \J ~ £1.:11 iL 'VIfl1 \J 1fl ~ 
~ft11J1';iClfl'ltJfi1Jm1L~n1 vr~ £Jruvrflij fl1u 1m~f.l (;lf!a~~'ULf'IWe.J.:tvr~EJ~'Uf!~ae:~.:~vlaan 1 tltlunu , , \I , 

fl1uL~f.l~'lf.l L~at1EJ.:~nu1lf!Yiwmmf'1~~~Lfi~;f'U (~fl1fl';iru Pl~1a.nru1, 2548: 60-61) 

'VI~nn1';irlT~'~'lJfJ~1lfl ~a f.J~1 fJ n1';i Le.J11 \JL(;l1L~1L tJu1fim'l~ft11J1';iCl 
" 

ft ~tl~111ru'lJ f.l~1l~ t.Ja fJ 1~ a v1-:~iltl1::i1'VI5.nTw 1~f.lft ~tl~111ru~ EJ f.l~ ~ 80-90 n1';iLr:J1fl1 fJ 1 u L(;l1 
" 

£11 Pi f.Jft 1JU~'ll a .:111~ tJ t1 f.J~ ft1111 'lel~ ~ 1 ~ LLft ~ ~ n Lr:J 11 vrm~ 1~ f.J iJ a1 n1 f'l'VI~ ElL :ffEJ L 'Vi~ .:1 Lft~ll 
" " 

fl1f.JL~ El UJ'VIflij LLfl ~fl111ll'i'Uvl L 'V11J1::ft1J ~.:J;f\JeJ~l tltJ ';it) LL tJtJ LLrl ~'ll\J1~'llel\l L(;l1 Le.J1 LL~ ft~tl~~ Lfl'VI 
, \1 ~ \1 

c.J~~1n n1'lLr:J11vr~LiJ'Un1"ll"llil~vl1'1 ']1f:rJ1 ~\J LL~~~Ltl11~CJ~11umUVIfli11'UL(;l1fl1';iEJ~l';i~'V111.:J 
• , \1 \j 



.. 
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850-1,200 el'lt"I1L'11m~t~~ L~a1~m·m.n1vrl!'lltl~lJ~t:.lamuJ\j':iW~~~ mh.:~hnm11n1"lf~Ln~~'U 
LU'Uf11"lfVl~ L'li'U 'li'~LV'lafl~eleln1'11~ ':i111a~~'w LL~~m~Ln~1~aan~iL~'U ;.:~LU'U~1':iria11~L~.:~ 
~'l,r'U~-:~~1 L U'U ;r a.:~ih~uu fl1Ufl1111~Vl~'V11-:Immfll ~1 t1 

' 
n1'H)1i ~'ll fJ ~lJ ~ t:J el fl~11"!f'U~1 t1 1Bn1':i Lt:J 1J'U LIJ11 Lt:J 1 ~a L tl'U 

~1'U\h~neltJVI~n~ri1~qJiJvrmtfttlLLtltJ ~Uf1111i'iJ 3 \h~Lil'Vl ~.:~if (1) L~1Lt:J1"11U~iJLLt:J.:I~~n~u 
1~mLt:J.:I~~ n~uvhvrti'1~U8'U'llt1~1J~t:.l elf.lil1fJ 1 'ULm n1':iLt:.r11 otlel1n1fll111 mn'U'Via LL~~81~ 1 i'J1lJ'U 

L~m Vi~.:! L~~111 'Un1':iLt:.r11 VI~ LmLt:J1U':i~Lil'VldLVI111~a11nU'lltl~11~t:JafJ~iJtl~111ru111n (2) L~1Lt:J1 , 
"llil~mtJfl11nT'Ht:.r11 vr~L tl'UL~1Lt:.r1~LL u.:~L U'Un11Lt:.r11 vr~L U'U 2 i'U~a'U 1~t~-5'U~a'ULL ':ififl':IUfl11 

' ' n1':iLt:.~11vrm 'U~il11~ 1 ~B1n1f!IVI~el1 immf!lfia'Ui1-:~Uatl LL~~ L'U.rr'U~u'U~aa.:~~~Lt:.J11 vrm 'U~il11~ 
mmr'1111mnuvm LL~~m~ 1 -HJ1l!'UL ~m Vi~-:~~1 v L~1Lt:.r1tl':i~ L.n'Vlffi inu'lltJ~11~ t:Jav~iltl~111ruti'at~ , 
(3) L~1Lt:J1"lfii~1i'~1nm.:~-u'1fl111l~el'U LU'ULdfl1u'Vl'ii'vr~a'Vl':i1tJLLlhf1'll'U1~ 1 ii~~L11~1 'lltl~11~t:Jav , 
~a.:~Qn~av1~il'll'U1~L~n 1~tJ~1n~1-:~u~~'llf1~l.J~t:.lavQnn1'Ut:.~a11n'U1'UL~1 LL~~Lt:.r11vrm~t~1-tl' 

a1mfll111mn'UViaaruvr.nm 'UL~1 850-1 ,2oo a.:~f'I1L'11m~va ' , 
2.3.13.3 ':i~uutl.:~n~ua~1-:lflnvr~na'll1i1u1~ , ' 

m':itl.:~n~ua~1-:lfinvr~ na'1.11iiu1~ Vl111tJi1.:~ n1':ioU1'lltl~11~t:Jav1 tiEl.:~ , ' , 
vr~afi111'U~ci11 1~t~ b.hh 1~Ln~t:.~~L~mia~.:~LL1~~a11 vi11~t~'ll~if'U~L U'Uvr~11vr~a~a.:~ L 'Vl'llfl~11~t:Jm.J . . , ~ 

~.:~1tlLn~t~1~n1~~1tJ u~VIu1~u-J'ULL~~u~liuanfl~.:~vrii.:~ (m11a.:~La~11flru.n1Vi~.:~LL1~~a11, 2552: 
' 

98) 

) .., !1 .. ·' 1 Jl .,I 1 vr~nm':i'llu.:l':i~tltlw.:ln~u fl8 n1':iL'Vl'lltl~11~watJ~'I 'UVi'U'Vl , 
i~L~~tJ1111ri1vr~um':itl.:~n~u 1~muVi1~;-:~ilm':i11-:l':i~uu;i1.:~ , L ~m'1a.:~n'U111"l ~ilm-:itl~~tlfiav 
11~a,.~;i1.:~ ., elan~if'U~.n1t~'Uan LL~1LotlLfl~a.:~imnmn~mL~~u~1~vu~1~'~ vr~-:~~1nJ'ULotl~'U 

I , ' .., .., 1 "' I .. :: f't .., .:: ~ Jl .,j !1 d .If .., ."1 1 "' ..: 
n~tJ'Vl\.1 LL~ ~u~a~ VILL 'U'Uanfl':i-:1 L u'U~n~ru~'U~'UL~11Vi'U'Vlw.:~n~u L Viaua.:~n'Uu GJVI1 'U~1'Un~'U 

"' I' ~ .I "' ol f't "' .. .. .. ...~.. it ol I 
LLJ.Jrt'l "'{;11 vnvr~ 'U1w'U"!l~rt1'1"1Jti~J.Jrtwatl LU'U{;]'U "'1~£J'UYI"W'Y1J.J£JFJ 'U"!Jti~J.Jrtwatl"~"ntlatl"'rt1tl , \i , , 

~ 111li':i':i11"lf1~L~ti~~'U'Vl~t~1 'Un':i~tJ1'U tl1':i~am1~1fl LL uul11"l otlelan~iL~'U vi11 ~'llt1~11~t:Ja tltl\.1~1 ' , ' 
Ln~ n1'11il L 'Vl'U u~ ~J, L~ t~ 1 'Ui'U'llu.:l'll t1~11~t:Jat~ 'Ua n~1 nil m':i~1L ii'U m':itl.:~n~u'll f1~11~ t:J at~~ ~~a.:~ , , 
il111mm1l 'U m1thu~J 1 La t~~ Ln ~if'U nT~':i~u 1t~ ti1'11aa n~ 1nu~ L 1 rutl .:~ n~u u~ ~ n 1':i~ ~m11 

~~ :: 3.J.J3d~ 111' ~II .::::ill td 

n1':i':i1'1111'llel.:I'U1'll~'ll fl~lJ~t:.lavaa n'Ua nVi'U'Vl '11-:!Vi'U'Vl'Vl~ ~ "!f m':i~.:~n~u'U~~~ a-:~11 n1':iflln~1 
.. 1 .., .. ..1 1".!/ .,I fl1111 L V1111~a11LL~~aa nLL tltl':i1tl~~ L8fl~ fl':i.:l~':i1-:I'V11.:11f'l1 n':i':i11'V1L Vl111~a11 LL~~81~~ ~ "!!Vi'U'Vl 

ffi111~ ~\h~ Lt~"!l'l1a~1-:I~'U~il'll'U1~n11'1L vrruL Wti.:!Vi8 LL~~a~-H1.:~1n~"!l1l"!l'U ... , ' 
'Uan~1ndm':iEl.:~nauihvrti'1~1tJ1a~nau'Vln1'U~~'Ii1t~a~iln•vr1 

' ' "ll 
0 ... .., ..,.., .., .J ., 0 Q J/...1..,..,.. ="' JI.J 

n11'V11rt1 tlil11'Vlf'I'U L~':i~ ~tJVI'U-:1 LL~ ~ LJ.Ja'V11n1"l L 'V1 L~lJVi'U'Vl LLrt1 ~ 8.:1111J1(;11fi1 ':iu ~Vi'U'Vl (;1111111~ 1;i1'U , ~ 

LL~1tl~ n~"!l~ n LL;i.:~if'U~1 ~ L~t~u ~a t1 ~~a~~'Uil111mm1~ ~ ~111m1~~ auflru.n1ViJ11~~'U 
'U ' 

1 'U':i~vr11.:~ n11~1 L U'U m':itl.:~ n~u LLa ~vr~.:~ n11L~n 1 iif'U~L ~am':i~.:~n~u~~a~ 1 tlvr~a hit! at~n11 
10 tJ ,Ju~1n1'Uu~Yr'U~~.:~nauLtl'U'V11-:~m1 (m11fl1Uf11111~Vl~. 2552: 6) 
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m-sCJ~mtULLUtJ"QVI~a-:1 (Trench Method) Ltlu15m-sCJ~mltJ'!JEJ~ 

~fl~ewvl L~~~1 n-s~~uvl~1n-l1-s~~tJ~'UL~hJ LVI EJvi1m-s-qV~~uf1 nfl~ 1 'I.J1 'VILI'l-s~~u (;n~vl rhvru V~ LL~ 1 ~~ 
L~~tJVIelVI'!JEl~2;Jfl~clEJ1 t-1'L uu-5u-.1u rl'U'VI'U1;1'UL ~aEJ ~';l'U 11'1-s~~tJ(;l11JvltiTVI'UVI LVIEJ~11 Ufl1111fl n 

'lla~m"S"QVI~a~~~~ nti1VI'UV1~1 EJ-s~~uJ11~~u a eh~ua EJ-s~~uti'u~a~R1-s~ ~a~~~ n-l1 -s~ ~uJ11~~u 
hJU'at~n11 10 L11(;l"S 1V~EJVV~-s~~uJ11uq~~uL'iJuLnru'tl LYial1a~nu1~"ltXdiV~R11~tluL~tJ'U(;')a.J1 
l~~'U m-sCJ~m1u LL tJtJ"QV~~tl~ bhi1 L tJu~tJ~vi1R'U~'U L 'V'I"S1~G11~1-s{l1 oU'!latJ'!ltJ~~a~"QVI L tluri1LL l'l~ 

U'U'!JEl~lJfl~a EJ~';J~tJVIeJVI1~ vi1l 'VIW~1L iJu~ tl~'!J'U~'U111~1 flil1EJ'Utln LLfl~ fJ\IG11111"S{l1 .U~uvl-qV~elEI n 

LL~1Jumi'u~11 m 'Ufl1'SUVI~tJ'!JEJ~~fl~aEJ 1~~1EJ 
'U 

m-sCJ~mttJLLtJtJUtl'VI~tl~'U~1 (Low Area Method) m-sCJ\IflfltJ 
.,._,.,3 1"'.f..,j.,j!"t iJ" I .. .r~~~ .. l 4 U U iJ"' .J/.,j~ .. " 
'Hi'U~~ "!fl'l'U'WVIL U'UV!fl~ L 'UUtl'VI"Sal'l'UVI L11m ~~'S1\JL 'SEJU~1~VIG1'S1\I L 'Ul'l'UVI~'IflfltJ '!I'lL iJ'Un1'S • 
'lh EJ\Ji'ulfuvi~'U 1 t-1'ih~~tJ ~\l;f'U vi11 tXLritJ L~ fl 1 iYru~vf~vr~ Vla1'VIi'tJ fl1'SCJ~ flfltJ LLfl ~Ui'tJ LL(;') ~ 

-. 1.1 ~ .ct.'-' ~-=~ 3 !'f ..,...qJ' 0 Cl I oQI ILl ~ crl 
\J 'H 1 OJ LL"'J"il ~113J11VIf'!'UVI"'1 e.J\1111'!J'U111 n n1'S'I"I\IflflU1!'i'U m L 'U'U n1'S'L '!J'UL~ e.n flUI"I'IflflUV1~1U 

:1 1 .r del " . m-s~\lflflU 'U'V~'UVIVILiJ'U'!1tJL'!J1 (Valley of Rav1ne Method) 
• - ~ .I 1 .r ..,j ... ... .,. cJ>I I ... :1 ... ... ... 

fl1'SVI1 L 'U'U fl1'S~~ flflUlJflwtl EJ 'Ul'l'UVI'I1\J L '!J1 ~'!J tlVI (;l'S \lVI L~ (;1 tN"IJVI'VI~111"1 ~ flflUl!lfl'VI'l~ LL11~~(;ltl.:J~ 
... ... 

m-sui'u LL(;')~ 1 uu1~'1V1u1~ LLfl~m-s-s1u-s12.nl1"11~~"~aEJfl~~tiawnu1 La EJG1111-s{l1 iii a 1~L u~EJu 

1 ... .. .r .J 1... ""' :1 ..... .3.. 1"' ""' ... 1 ... 
'UV11'UFI11~fl1VILtlEJ\I'!JEl'I'V'I'UVILL VI'Un1'S "!fLR'Stl'I\IU fl1'S~\IflfltJ'Jtl'U11n1'S "If LFI'Stl\l~fl'SflflLLfl~ '!J'!J'U 

1"' VI flfltJ 1 1Jvi1 fl1'Sflfl u-.1 u-5'U1lfl~ aEJ L~tl LG1~~~'U 1 'U LL{;')fl ~1'U LLfl ~'S~'VI11~,r'U1lfl~a EJ 1V~ Eltl1~ 1 oU~'U 
• 'U 'U 

';J1fltJ1L 1W 1n~LREJ~VIU L "ll1J'UL U'Ui'G1VIflfltJ~1EJ • • 
3) ifam-sfj~1-sru11 um-sCJ~nfltJ'!JEJ~~"cJa EJ 

'U 

m-sCJ\Ifl!;'ltJ'!JEJ~11fl~ aEJa1~ ria 1 tXLiiV~t:-~!;1 fl'S~VIUVI!;'l 1EJU1~n11 
'IJ 

o "" .,. a !'I ., .. ."1 .., .J L "" ."1 .., ..,j .,j ., 
fl1'SVI1 L 'U'U fl11~ \1 ~ 1 L u 'U (;1 a\111111 (;l'Sfl 11u a-:1 fl 'UVI L 'VI111 ~G1~ VI Ell'l ~ 1'SUI1u ~ ~ EJ'Vl Lfl EJ1'!J a \1 

L ~EJL(;l~EJ~fl1'Srla'Un1'SCJ.:Jn!;ltJ ~tl fl1111~ R1111L if1 h 1 'Ufl11CJ\IflfltJ'!Jtl~~fl~aEJ tJFifl1fl'SVIfl1~~u , " , ' 
viL~tJ1iftl~F11'SR1111'li'um111f F11111L if1 h L vJa m-su~mi tl fi1\l~tla\l LLfl ~ L 'VI111~G111L 'UVIU1~LL!;1~ 
2fu 1~ 1 'U F11111UflaVIn tJ'!Ja.:J fl11~1 L 'Dum-sCJ\In!;'lu'!J EJ~~fl~a EJ L vJau-s~~'VIGil1l'l1 'U m-svi1\11'U'!Jtl\l (;l'lJ 

LL"~G11111"Sfl"lh EJ;fLL~-:1 LLri~~1lJ LL 'U1 ~ ~\l';l~~a~ih.nmm-s\1 a.:Jn'U LLm '!Jt:J!;'lfl'S~VItJ fj.fian1VI'UVI 
'IJ 
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1'1JnT~ufiU'~VJ n.ff'IJ~Hl'IJLLrt~~ ~~1um~~1L ihm1'Hl ~1-:~~m ~a~ LiJ'IJ~~uu ~1u1~r1m1~~au 1~ 
ii ;1u n~t'~Ju el~ tl'IJ el'IJ ~ ~1 r.J~1'1J'U flflrt LLrt~U1~ ~01~~ 1'1JG'I"1Jfl1ViG'i1VIi''U'U fl 1:'11 n~ LLrt ~iim~ Le-I rJ LL Td 

' , It • 

'lh~'l11iU~'IJ5.ff'IJ~B'IJLLfl~e.Jfln1~~1Lihm1~ ~1U~~ffifl~.:tm~1\1m1UfLLrlG'I1i51~UJ'!f'IJ 
~u~CJ.:~nr~u"l..r.J~u"~aEJ vru1r.Jfi.:~ u~ L 1rum 'li'L'iJ'IJvrl:'lut'lu~~"l..t~~ 

~ . 
• I ~ .. "' .J • "' "' .J{ .. Jt .J .. • 111~ .I ~ II 

lJrlwel El"qU'!f\JVI.:IVIU~ fi11UUrt m~JU.I~VIG'I1flqJ ~.:1\J UL 'IJBVIL 'Vir.J\I'ViB~1VI~tJ '!lw.:tnrt'U"1Jr.l~lJrlwBEJ ~~ 

u~~u1ru 20 tJ ~.:tii~n'l:lru~'VI1.:ti5~W1VIEJ1"1Jel.:l~'!;!~fl1~LtltJ.ff'IJ~tJ~B.fful1ucr~~U'I11~ ~.:tiie1~~1 
~ I :: ~ I 4 I U -5 q, I .Q. Q ~ £~t. 1 ~ Q 

n1~'1!Ue.J1\J"1Jel.:I'IJ1Ln'1Jn11VI~B L Vl1ntJ 1 x 10 L'li\JI'I LUI'!~~ el1'1J1Vlfl11UVI\J1"1JB.:I'I1'1J~\JI'Iel'I1'1JVI'IJ 
''-! Sl I q I Sl I ,K .J~ ., I J1 1 J,l 

UJ'IJBEJn11 3 LU~~ LLfi~Un1~LLc.Jm~~1EJn11\ln11'Vi'IJVlw\lnrttJ ~U'IJBf.Jn11~1'1Jrt~ 50 LU~~ 

1~r.Jfl1~LtltJ~~B'IJii~~~uJ'11~~'1J~n vr~a~~~uti\njaCJ.:tnfltJ~eNB~~.:~n11~~~uJ11~~'1J~.:t~~ 
'W'!!mm11 1 LU~~ EJm1uiim~aamLtJtJoWLfll~ 

4) 1111'1'm1~~1'~ 11 '1Jm~~1L u'IJ.:t1'1JL y;ai1a.:~n'IJLLrt~fl1tJf1Uii1 'IX 

4.1) ~ B\1 fl1tlfiU11i1 '!Xiim~-u'1"1J EJ~Ufl~ a EJ el'IJ~ ~1EJU1 nT~' ~ . ~ 

~1Utl'U"1JE.I~lJ"~avvY11 'lJ1 'IJtJ~L 1ruviCJ..:~nrtu"1JE.I~lJ"~ew 'IJB n~1n~~iiu1mm~n1~~ 1~ vifim~'W Lfll~ ... 
"' ... "' l'l1Urt n~ru~"l..a~ LG'IEJ'IJ'IJ 

4.2) ~ B \1 fl1tl f1UL '!X"1J EJ ~lJ" ~a EJ ~ n n 1~ ~ eJ ~ LO'Vi1~fl1 EJL 'IJ 
d "' II 

Vlrl1VI'IJ~ H~..:JtJ'IJW'IJib~tJLLfl~ 1~~\J 

4.3) m1l i~un" tJ ~ a..:~iim 'ltJ ~"r1tJ"1J EJ ~ur~ ~a EJLLfl ~~'IJ n rttJ 
~ 

L 'iXLL tl'IJ L YlEJ~'ViB U n~ el1'1~1~1'1J"1Jel~fi11UVI'IJ1"1JeJ~.ff'IJ"1JE.I~lJfl~el rJ ~ Bfl112JVI'IJ1"1Je:J\I.fftJ~tJ~ nrt tJ 

u~u1ru 4: 1 
' 

4.4) ~eJ..:Jiin1~1'1~1~G'Iel'UeJ~1\IG'I~1LG'I2JeJ L'lf'IJ 1'1~1~G'IeltJ 

n1~U'IJL ~eJ'IJ"l..eJ\1 LL~.:ttl1L~~'IJ'U~ L 1ru Ln~LfiEJ.:t 
)

II ooatctu<l:ll Jt-. ._.,..,Gill 1 

4.5 l>lt:l\lfl1'U\1Cl.:J'Vlf"I'IJEJfi1W"lleJ\IW'IJ~'IJLLfl::tJ~L 'l UHm'ILI"lEJ.:J L "!1'1J 

n1~~~1'1Xii~..:~i1a..:~n'IJn1~u~1"1JeJ..:J"1JEJ~2J"~avvr~au"n~'IJtu~a2.l~au 
'U 'U 

s> u~~ 1v"Uu"1Ja~~~uuCJ..:~n"ua~1.:t~nvr~n~"1J1i1u1rt 
II .. Jt ...1 I II ~ ..... .J.I "' ...1 .,j 0 .... .I 
tnU'Vi'IJVI eJ EJLL1:'11 ~ ~ L 1J'IJ1i5'VI u~~VIEJ ~VIG'I ~ '1l\ln1~ ~"l..r.J ~2Jrt w eJ EJ 

~ . ~ 

~114 Cit. .., 41:11 ..., q- ,¥ t 1~ 11 ~ ~ 
~~LneJtJVln'!I'IJ~ EJnL 1'lJ"1Jel\ILG'IEJeJ'IJ~~1EJLL1:'1~"1Jel\ILG'IEJI'I~L '!lel ~~EJG'I1U1~t'l '!I ~~'VI\I~~EJ~G'I'lJLL"~~~EJ~ • 

.,j :1 ~ II J{ .,j 0 1 ':'1 .,J{ ..,J.,. ~.I o ol "j ~.J I I 0 "' I 

EJ11 LUBw\lnl:'ltJ LG'I~~ LL1:'11 'Vi'IJVIVI1 VI ~~'Vi'IJVI~'IJ L u'V11 u~~ Ltl'!l'lJeJ'IJ LLrt~\11EJI'Ieln1~~1L \J\J.:I1'1J L '!f'IJ 
oC111 1411 o 111 ell ...J '1 .. !CIII 1 II il 11.J .J" d 

~1'1JG'I151~ru~ G'I'IJ1Um41 LLI'IU"1Jel~1n~ flel VI1G'ItntJ'VIr.J1nL 'Vi~1~ UJU"qU'If'IJ ~l'lel.:ln1~el~ n" 'li.:I~'IJVI 

~~nrttJtJ1~LL vt\I~B\IVI1~'lJU1~1nvi~'IJ vh 1 '!X~'IJL U~el'lfh 1 i~1EJLL1:'1~el1~ rlB L \1Ln~UqJV11 LL2.1"'11'1J LLrt~ 
n~'IJLVIihJ mn~1L u'IJm~~..:~nr~uL tJu 1 umum~fl1tJfl11vlfln~m 

• 'U 

2.3.14 LL 'l.I1Vl1.:Jn1~~~m'l"UEJ~~"~av'Yf11'Y1'U 

m~~~ m'l"1JEJ~2Jfl~eJEJ'I11l'!I'IJ 1 '1Xu1~G'ItJfi111JG'i1L ~~a ~1..:~~m ila.:~ -;i'1L tl'IJ~B.:~ 
'U • 

1~i'u m~a'11ua'IJ'IJ~1n'll11'li'IJ~1EJ~ ~..:~ LL~L ~um111G'i1R'ru fl111l-;i'1L tl'IJ LL"~u ~~ Lr.J'ln1~VInfl'IJ , , "' ' 
'1 ~ 1~i'u;Ja '!11J'I1'1Jfl11ii~1'l.I~11J 1 oum~~~~'IJ 1~ LL"d111~1L uum1~'Jr.J 1vwiim~~~ ~..:~flru~m111n11 • 
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~f'U~V~"IftJ'U Ll'lfl(;l'H i1'U Lfl'U1fl~oUI'IL\l'U i1nTr~'V~L(;l~fl1Jm~~1LU'IJ.:J1'U LLe.J'UtJ~u~m~ m~~l'l(;l11J 
LL!;I:::tJ~:::Llj'Ue.J(;I LL!;I:::m~il'lvi1LLe.J'UVIam:::fJ:::fJ11 

~~-d' n1~iV~nT:i'l.lfl:::1JacJm.J fl1~L U'Un1";iiV~n1~mh~R";i\J'Hv'i LV~m l!'U 
'II 

n1";i11~ LLe.J'U i 111 n 1'itl ~ 1~i1tJ'i:::~'Vlfi fi1W61 ~61111 fi tl 6111J1'imli'IU~1J1ru'l.l e.! :::1J(;I e.J 8 e.!~ L Vl~tl\1::: n1-:5' 111 
'II , 'II 

~1fJ";i:::uu~1~ ., 1 ~l!av~G'I\11 LV~Vn1~'l11"!m:::lJacJafJ1J11'1itJ~::: LV"!ftJ ~1Vm";i1'1i.J1LLfl:::LL tJfl~~tJ I ~ v ~ 

Lviam~1i1VI1l LLfl:::m'in1iV~~~u,~15i1e.J(;Iwaa~1~ L'li'U ~~vllYnLL!;I:::wa~~1'U ~.:~i1' 
LL 'U1VI1.:Jm~iV~m";i"!m:::lJmJafJtJ ~1~fl~U1.:J\l";i i115~1L iJ'Um'iL U'ULL 'U1'V11~ 

'II 

fia !;IV~m~vln.J";i~\lli'ru'fl LV~e.Jm";i1'1i~'IJ~1"!1ilV~L~1J1V12.i L'li'U e.J.:~inwan J1EJ1a1~\11'U J,~, , 
vi1R111Ja:::mV~ LL!;I:::ci1'U 1 'Wo1v"!1iJV~"!11{(;11 'VIli L U'U~'U Liian 1 'lia'U~1 ~i1~ru.n1wi1viau~'i~firu'fll!a~ 
a1EJm~1 'li~1'UV11'U1'U LLa:::~1a'U~111iL U'U1Ja~~ !;IV~m'i 1 'li1aV~nV~v1n L '!i'U 1 'ti1Ju~~\lm'V11";i LLa::: , . , 

i111~:::uun'11Lfia fia i1~:::uum~fii'ILL~n'l.I~:::1J(;IcJtJmLa:::~1u~11J~1VIfu 'l111 tJ~ 
'II 'II 

n1";iLL tJa~'itJL vla'l11nau1J11m Vlli fia ~ru";i~R1~tJ";i:::'I11'11'ULwntJ~:::L.n'Vl'lle.~:::1J(;Ie.JtJm f1mi1nau2.11L i 
'II 'II 

L'V11i L'li'U m:::l'!1~ wa1a~n ua:::LaVI::: 'l111tJ1'1i.J1 "!.11VTI'11Lfia ~1'U'l.l~:::lJ(;IcJtJfJtl1VI1~'l111l1VIlYn 
'II 

0 ."! 1 • ,... ~ .. ... "' "' 1 ~ ... ..j .r I 0 ~ .. I .... 

'V11 ~fJ 'U~u~fJ'U1 Vl~tl~V'V11JnLWtl "11L'U"q1l'!1'U v\11~:::\J\J'VlLtJtJ(;ltJn1~VI1'l.le.J:::";iL'11Lfla L'!!'U \ll'li11'!1'U::: 

fl.:! tl~ LL~ntJ";i:::Li1'Vl'l.IEJ:::lJ(;IcJtJe.~Viii'IL\l'ULLa:aiJ'U1J1(;l";i~1'U LWnLU'U 4 fl~ fieJ "l.IEJ:::eiam'lmEJ1~ 
1 'U • , 

'1.1 v:::~hnfia 'l.le.~:::el''U(;l'i1mL!;I:::'l.IEJ:::~11 tJ 1 ~-:5'111 LtlU'l.lfl:::vleiaEJ4'!a1mLa:::'l.IEJ:::vi'11 tl'V1n1'U ~1\J"l.IEJ::: ... . 
~1az~ Lfi a ua :::'1.1 v::: eJtJ(;l ~1 v 81\1 -:5' 111 LnuGltJ 1'11l1a::: Rf ~'VI~eJ\il11J fl111J L VllJ1::: 4'!1J i ~"~ mi1JtJ~:::'!11'!1'U , 
vliimiiflfuffa"!Ja.:~Lrh 1 ~'li1mnu'l.IEJ:::naz~Lfia 1 'U~tJLL uu"l.la.:~m~fu~a 1111vm1LL tl~~'Uvh 'Um";iil'l Lnu 

LLm~n1VI'UI'IL 1fl11 ~L VllJ1:::4'11J 

m";ii ~ Lfl~ ~ n1~V1~tJ n~1JtJ14'!1alYfl~'lltJ.:J'I11J";i1JVI~m!n L ~vtJ1 ~iinv n";i11J 

LL!;I:::LR~~m";i'l11"l.le.~:::lJacJavnaulJ11mVI1i L'li'U "!Jv:::~1az~LfimLan~.:~"l.la~ -ri'1uvJ, tlEJ~LalJ "lle.J:::VIa1J 'II , , 

UEJ'VI21'n 11lrt1~1i'~"llv:::71't!Lfirt -f11.JA1~'UR171't!Lfirt 51.J1fl1~1a~L'VI~El1i LiJtJ~'U • • 
• .... .. 0 .... "' .... .r ..j 

~:::uu n1\ll'lli1~ Lfltl n";i:::\JU n1\ll'l LL \J\Je.J4'f:Je.JG'I11.J L 'U tl~v 1 n1J qJV11'1.111'1 LLfi(;I\JW'U'Vl 
... A 0 f"' of J' ..j 0 ... of "'"" I ... "' 1"' iJ"' t' 0 "' af 
\l~fl1'lflv1'lru1 u'l\J u"i~fl1.JVIn1vl'l'l.lfJ:::1J(;II!oltJfJ'V11JtJ~ILI'I1J LLa:::W~1.J1 VIL 'Uf'11.Je.Jn1\11'1'1Je.J:::1Jal!oltle.l 

' \J ~ \J \1 
ct~ ~ c~ .., .., .I o .., 1 .f ~ .c.r .., 
1J"!J'U(;ltl'U fltl \ll'l";i:::\J\Jfii'ILLVn"l.IV:::lJa!io~tle.l LLa:::~:::U\Jn1\ll'lc.J4'11Je.JG'I11.J'VIa1EJ ~ 1:::\.J\.J 'UYl'UVILI'IfJ1n'U 

1~LLn vrlYn-ri'1~fl ~~nau LL!;I:::15~'U ~ 

.. "' ..j ... ... 
2.4 ~1'1J1\lfl'VILnfJ1"l.lil~ 

~lJe.Jm 1w5a~m (2553: 74-82) 1~Pin~1.:J1tJ1-:5'EJ L~a.:~m'lPin~,m~il'lm'l'l.IEJ::: Ll'lflm~ 
ii ~11.J~11J'l.ltl.:l"q1l"lf'U ~ 1\.J!;IU.:J EJ1~ R n ~1 Lfltl~1.:J ,)(;l";i -:5'~VI1111" 1tl1~ n~ruPi n~1VI~U 11.J'U1.:! LLa 

e.Jflm1Pin~1YlU11 m~Pim~nw'l~m~1lm'l-:5'V~m~'l.lv:::1'1JLL~a:::flf1L~tJ'U 'VlU11i1m~e.J~\il"!IV:::LtlEJn 

"!IV:::LL~.:J LLa:::"l.lfJ:::eJ'U(;l~1V RI'ILUtJ 78%, 92% LLa::: 9% mll~1~u LI'IEJ 74% "!ltJ.:JRf1L~tJ'IJ..r.:~vrlJV~ 
1 1 "" o.J 1 Ill .c:lil I d 0 '1.J.:' U .J ~ q 
1J1Jn1~RI'ILLfJn'l.IEJ:::.n1V '1Jfl~1L'ltlt.Jntl'U'Vlv:::'IJ1Lu'V1~ ru ~l'lfln"!lv::: "!lru:::'Vl 26% 'U1.J\1:::1J 

m'lLLVn"!lv:::ne'IJ 1111 EJU1.:JR'lauRf1v:::i1 m~'l11LtJ1"!1v:::~'U'V1~~~ Lwn 1~ tJ L U'IJtl1VI1~Gl(;l1 "!lru:::v1 
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. ~ 

U1-3Fl"Hl'U Flf'l ij n1~19 ~ LLEJ n'll eJ::: LL~ :::m) n 18% 'lJ eNFl~tlU Flf'lVi 19 ~ LLEJ n'lJ tl :::ii m~viT~i'-3fteJ-31fim~ 
~'llJtl'U 

'\i1~t1-3 t "W~~cy (2551: 27 -65) 1~Pimi1-31'U1~v L~eJ-3 eJ-3ri'n~tlnfl~eJ-3~1'UVJtJ-3fl'Ufi'um~ 
Ll ~el cid 0 ._, 4 .:C I 0 Q &I 

'OJ~m~'lJEJ:::vt~ mruflln~nLvtfiiU1~mu~LVI'V'lm~•(;l~ ~~m~flln~1"WU11 m~~1L'U'Un1~'0J~n1~'llv::: 

tl ~1-3~ m ~ tl-3 L ~lJ~'U~'J EJ m~~ru~-3Fl1 ~tl~:::'ll1'!1'U 19~ LLEJ n'lJ EJ::: L~ tlij'!flJ'!I'U~~ ~ n1~'ll EJ :::TI 'i!Lfl~ LL~::: 
Lfll~tl1'l·n~1~L U'Utl~1-3~ m ~-3~fJ~'UVI~fJ ilm~~~vi1 LFl~-3n1~flUUtl~tJ~'lJtr::: L~fJ'lleJFl11lJ~1lJijtl 

'OJ1ntl~:::"!11"!1'U L ~Lfl'U'lltr:::111 'U,j1'ULL"''ltJ~L 'l~1tlU L Vlfi!U1~ L 'U~~LnU Fl'l1lJri1L ~'OJ~ Ln~iff'U,j'U 
L U'U~ ~lJ1'0J 1ntllil~ vri1 l9qj ~ tJ Fl111Jati'ua'4'U'Ih tr L l-1~ tllil1 nl.JftUB L ~tl m ~~ (jlj'LJ1~-3 LL 1~"' tJlJLL~::: 

U 1 O "'11"' .., .., &I I ~-'&ltl 1 3 _,J 
'W~-3~1'U 'Un1~VI1f1111JL'll1 lil l-1Fl11lJ~LL~:::a~1-3Fl11lJ(;l~:::l-1'UntJEJ1~V11fl-3nU ~:::"!11'!1'U 'U'V'l'UVI 

Fl11lJ~11liieJ'lltl-3'!flJ'!I'ULLft:::f111lJLtl1 1 'OJ L~'lltl~~U~l-11~'lltl~L Vlfii'U1ft 

1~~ru11lft un~tl~:::avt~ (2551: 100-102) 1~vi1m~Pin~1L~tJ-3 m~~~vi1LL~'Utl51T~m~ 
~ ~n1~'ll El:::l.J~c.ltJEJL Vlfii'U1ft~1Uft LL1i1liJ eJ'1 LJHHL1iLlil ~-3WJ~'W:::LEJ1 L~ tiL iLL UUalJI11~ruLL~::: 

n1~a-3Ln(;lfl'Utl~:::'!I1"!1'U 2 n~lJ ~tl tJ~:::'!I1"!1'ULLft:::~LLVI'Ul-11i,j1'U 1~LLrl mw1l,j1'U alJ1tn , ~ ~ ~ ·~ 

a111L Vlfii'U1ftl'i1u~ tl1ft1ft2J!'I~a151~ru~'lltl~:::'\i1l-1~,j,'U LLft::: ~1 LL 'VI'Uti'n1"!11n1~l-1~eJ'Ii1~1'!1n1~ 

1 'U'It1~,j1'U ~"' m~Pi n~1"Wu'l1m~~~ m~'ll v :::lJ ~ cJtJEJ LVI fii'U 1ft ~1u~ ulih L U'U n 1~1 ~u~m~ 
ltl 0 ~ cJ cJ 1 !"! t t .., .. " LLn ~:::'!11"!J'U(;l1lJtl1'U1'0Jl-1'U1VIVI~:::'U 1 ~'Unf'll-11J1EJ ~EJ l-1U~n1~Ln'U~1U~1lJ'lJEJ:::1J~cJeJEJ • ~ v 

II .. _,J _,J .. I 1 J' cJu - .X _,J 1 

liJ1nU1'UL ~tl'U am'UVI~1"lln1~ am'UVIU~n1~(;11-3 ~ 'U'V'l'UVI~U~~'!Itl'U LLft:::'UtJ n"W'UVIU1~a1'U 

LL"'1 LflU'lJ'U'lJ EJ :::lJ~ cJtJEJ 1 tJ r\'1~~ L~ fJ n1~~~'lJfJ:::lJft cJ tltiVI ntJ~:::LllVIft~ 1 'U'It1ft1J~'Uyj eJ ~'IA1-3lil1 nL VI fiiU1~ , " , , , 
LU'U~:::EJ:::VI1-3 6 fit~ L1JVI~ mlJ1W'lJtl:::l.J~c.ltJEJ~Ln~iff'Uiltl~:::1J1UJ'J'U~::: 4 ~'U tl~Rtl~:mtJU'lJEJ::: 
lJ~ cJtJv~'l'U 1l-1qj L U'U'll tr :::lJftc.l tJ vtl~::: LllVIvi ~m1am v41 v ~eJ-3ft-31l1 L U'U'll EJ:::~1'1!Lfi~ 1~ ;'l~'l'U 1l-1qj 

tl~:::'!I1"!1'U1~fum11l~L~eJ-3m~~~fi1~'llfJ:::lJ~c.ltJV'OJ1nL~EJ~m1lft1V1'Ul11i,j1'U ;~m~~~'lltr:::1l~cJtJv 
, " \1 , 

vlt!fiu1i1 'UFlf'l L~tJ'U~1'ULl-1qj 1~LLn m~LLEJn'llv:::TI'i!Lfi~ Hri1l-1fU'll1V m~~'l'lJV:::lJ~c.leJtr~1'U 1 'lt1qj 
.,r .., ar .., .J o •-t • o~:~~ .. 'i 4 

\1 ~'VI~"I.I EJ =:!lJfl cJa EJ'VI n'l.l ~=:! L[)'VI'Yl~Jn'I.J ~ u Cl~"l.l EJ ::'VI L 'VII"IU1fl ~ 1Ufl LLll ~ \1 ~u11 llu o''V11 L ~a~ nTl v • ·~ 
I ell .. cJ aJ 1.1 ~ 1 .r cJ .J.J 1-'U 

'lJ1~Fl'J11J~'l1J1Jtl'OJ1ntJ~:::"!11"!1'ULL~:::tJ-3FlmVILntl'l'lltl'IVI~ 'ULL~:::'Utln"r'i'U'VI 'I'U'th:::1J1tlJ'VI L '!I'OJ~n1~"1JEJ::: 

11~ cJtJtr~tJ'U'!i1-3lJ1n LLft:::ii LL 'U1 L 1!11 L ~1J;f'UVI ntJ Vlft tl~lil'U\1o 'l-11 n1~'U1'1t11~~ ~ fi1~ 1 'Uel~ rl mvlm~::: v • ·~ 

-31'Ufi'~ m:::~ n ~1 viwtb tr-31'U L~v1 LLft::: m~~ ~vi1 LLN'U Ll'l~~ m~er .:~Fl.:~ L tl"Un'OJ n~~1l l1~tJ L tl'Unlil m~11 
~~mru~.:~ri~'ULU'UFlf-3Fl~1'l biill'l'l11J~m~tJ~ 

Uf11"!J1 a1~~ruavtB (2550: 65-66) 1~vi1m~Pin~1L~tJ~m~~~m~'llv:::1J~cJtJv ru LL'VI~-3n1LU~ 
·~ • v 

'lltl~LVIfiiU1ft!Ji1U~a'UV1~1EJ'It1~1~ e:i1LlleJa'UV1~1EJ ~-3Wl~L'iiV'ILl-11i L~EJ1.ULL'U'UaeJUm1JnUtl~:::'!I1'!1'U 

t:-~~m~Pin~T'V'lU11 'W'l~ n~~1JI'If1 L~tl'UU~(;lri1i1n L 'Ufi1~~~n1~'lJEl:::lJ~c.leJEJ L 'liu fi1~Ln'U~1U~11J 

1J~c.ltJEJ11Vt11JI;l~viL'VIfii'U1~ti1'1t1'W~ ~'l1l..r~1fim~~~m~'llEJ:::1Jftc.leJEJ(;l11J'It1~n 7Rs 'llmm1lfi1UFl1l " .. " , 
1J~W~ ;-3l-11J1EJfi~m~L~tJn1.Ua'U~1~L 'lt1lJ1:::a1J'It1~tln1~~~LL tl~-3 .ijtJ1JLL'iflJ 1 ~'l11mtu1l1letl1~ 
5nl'lf~'lt1-d.:~ L uu~u 

1 'U ~'l'U'll tl~fi1~U~l-11 ~~ ~ n1~1J~ cJ tl EJ 1 'U ~ 1'U n1~~ ~VI'U L ~ eJ ~lil1 n LVI fii'U1 ~ ~ 1U~ a'UVI~1 fJ'It1~1 ~ v • 

L tl'U~1'U~1"!1m~ ill111Tvi m1l'V'l~:::~1"!11Truru1iL Vlfii'U1~ 1 'U m~fn~1Fl111Ja:::m~'lleJ~,j1'ULiieJ.:~ ~~L U'U ., " 

e:i1'U1 'OJ 'lt1U 1vi ~ tl~ n ~:::vi1 L~ fJ hifi 1 i1~ ii-3 ~~ ti1l ~ LL~:::'ll1~\1'U LL~ n1~ Pin ~11~ f1 Flf -3;j' L ~tl'lt11 
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LL 'U1VI1·:mnt 'llilnr~11 uri'l'U'!Ja.:Jm"m.:JVI'U 1 ~iitl'l~~VIcrmwl"11lfh 'i:~EJ m1~.:JVI'U 1 'U.:Jutl1~111ruiflm'l ID~ , , , 

"IJEJ:::1J~ ~ew 'Y'lU11L U'Um'l~.:JVI'U~ L ~1l;i''U1 'UVI n~1'U 1~ mow1:::m~~1.:J L ~1!1Lan"!f'U lum1thvu~ 
'IJ • • 

lJ!;l~aultlrhi~ 
~ 

LVI'W'UqiJI'11 L1Jtl1i'U LLa~~.nL'll'l'l.:J,;'lw.l (2550: 15-23) 1~~m~n.:J1'Uiiu L~a.:J n1ru~n1:11 
n11u~~11i~m'lm'ln1i~'!JEJ~ Lflui5~~n!;lu ~am1~n~nwu-l1 LL ~~.:Jrian~'U1J11il1n 3 ~~"Man '1 
~a 1. ~~~1rl'!l'U'!JU~L Vlf'IU1a'Li1'!JEJ:::1J1L Vlna.:J11u~L 1rutl1ntlaL y;a1an1-svi1L il'Un11lr~n~u 

~.q.JII!:Jo tL1 "1i1JI .:J,_ II I :fd 
2. 'U1L£'1UVILn~lil1nn1'l'UVIaVI'!JU~LL!;l:::EJ~ 1J Vln!;l'U LL!;l::: 3. VIU'SL'lt\Jal'Ual.:J1rl'!J'U'!JU~ £'11'U'U1L£'1U 

~-s:::uuthuV~J1L~U111lwu11 ~tlawniin~'UL ~ll'UL~m!au ri1'Utlm.i1'IJV1 'Wiin~'UL ~llu 
£'11fJin~ 1aai11Jl'W'l (2550: 77 -79) 1~vi1m"Sfim~n1tluuum1iVIm1'!JU~1J!;l~au~m1J1:::£'11lnu 

• 'IJ 'IJ 

LV1f'I1!;1~1'U!;1VIaEJ£'1::: LflVI a1LilaVIaua:::LtlVI i.:J~1'VIL ;if.J.:) 1 ~li LVIEJ1iu uuaaumllLLa~LL 'U'U~1Jil1~ru 

LLuuffifl1.:J£'1~1.:Jnutl1~"111n1 2 n~ll fia tl1~"111"11'ULLa~~u~~11LVIf'IU1a 1~LLri 'U1UnLV1f'I1J'UIJl~ 

a1J1:Una111 L Vlf'I'U1~ ~a n11fi n~1'W'lrl 1 U 'U'lRVILL!;l~ifim1iVI n11'!JU~1J!;1~ a U'!lanb~'U1"!1'U 
'IJ 

~W na1fJi'ua ~1 'U L '!JIJI LVI f'IU1a ~1U~ Vlaf.J£'1~ LflVI'WU11 n~11~1acl1.:Jiiifi,j' VI n11a VI'!J U~lJ!;l~a U 

fl1EJ1 'Ufli'1L~a'UIJl11J~anm1iVIm1 5 R 1f.:Jiim1vi11J1LVIU!'l!;la~ ~1'UU1~'!11"!1'UL ~fl111JL~'U·h 
L V1 f'IU1a VI a U£'1~ LflVI fl11~1 LL 'U1VI1.:JU1~£'11'Ufl111J~11Jij a tl'U'VJ nll1fla1'ULL uuii a1'U~'l1J L~lUij 

01":i11.:JLL~'U1'Uft'l'U'!Ja.:Jn11iVIm1Uqj'M1'!JU~lJ~~aEJ~.:J1~UU1f.:Jtl1~nau~'lf.ln11fim~1ail1'Y'lUty~1 
n1111.:J LL~'U LLm '!JUty~1'!JU~lJ~ ~a fJ n11iia1'U~'l1JL 'U n11~ VII'111J 1Jl111il a au LL~~tl 'S::LiJ'U~~ 

011i VI n11'!l EJ ~1Ja ~au ~.:Jt1 ~ a.:Jii fl111JotlVI L lil'U L ~ EJ'l nu'U LEJU1U m1i VI m1il ru'VI1'!l EJ ~11~ ~a EJ 1 uif'Uvl 
'IJ " 'IJ 

L Vlf'I'U1~~1'U!;1VIEJEJ£'1~LflVI a'l'U~'U~~11LV1f'IU1a L ~fl111JL ~'U11 ifim1iV1 Lfl'Ufl'l'li Vl~11rl Ltl'U'!J'U'tiU~ 
2J!;l~au~tJVIiJVI:UV11!1nn11if 1f.:Jiil~£'111J11rlaVIn~'U1Un1'U'I111U1'U1~ LLa~fl11U~Utl~~~1a.:J~U 
t1.:JLtl'U'tiU~1J!;l~a EJ'tla.:Jfl~1 L~a'U~1.:J, L ~aua.:Jtl'U£'1U'tlf"1 UL ~ f.l'tlf.l~1J!;1 ~af.l fl11iin11ft.:JL£'1~1JUa~ , I , , \1 

'St\J1.:Jfl1 ~tl1~'111'!1'Uiim1f'1VI LLUn'tlf.l~2J!;l~au ria'UU11J1vl.:J ifin1~n1iV1 'Y'l'U11 LVI f'IU1!;1,j1ua 
" ., ·' .. I ~ "i I .. .. • I 

fl~ EJ~~ LnVIflTH'I11~ LV\1 L~1'll E.l~lJ~ HEW 'VI1tl1111 LL 'VI~~""~n~U ~VI EJ'lltl fl11l.J71l.Jl.Jtl'V17tl u·H:~1\I-311J 
.... ., ..: ..J ~ ., .. ..J.. ~ ..J 
m.JVJ a.:Jfi'UVIa ~ ~n1;1 Lfl EJ.:JV11J m1"".:J nauVJ L 'VIl.l1~£'11l 

WJi'VI'S LL£'1.:J~'U~f'l1 (2549: 94-98) l~vi1n11fin~1L~a.:J 'Y'lq~n111Jn11iVIn11'!JE.l~lJ!;l~aU 
'!Ja.:Jtl1~"111'li'U 1'UL'!JIJIL Vlf'IU1!;1mn~J~ i.:J"M1~mn~J~ LVIEJ 1 'li'LL uuaaum1Jnu'IJ~J~1th~'111'li'U ~~m~Pin~1 

'IJ 'IJ 

'Y'lU11 'W'l~ n111Jn11iVIm1'!Jf.l~2J"~aEJ'!la.:Jtl1~"111'!1'U 1 'UL '!JIJI L Vlf'IU1!;1vi'1U!;11J Lnl'l L~W111lii'Y'lq~m11l 
n11iV1 n1":i'llf.l~1J!;l~au1 'U1~~ua.:J wu-i1 ~1u~ii'Y'ln~ n1":i1ln11iVI n11'!JEJ~1J!;l~au1!1n~afl fia 

" \1 ., \1 • 

~1'Un11'Li1nau1111m~1i 1a.:J!;l.:J111 fia ~1'Un11!;1~m1LnVI'llEJ~1J!;l~m.J LL!;1~~1'Um'1f'1~LLE.Jn'tlu~ 
'IJ 

lJa~aEJ LVIEJL'U~1'Un1'1U11J11m~1i 'l.h~'111'li'UL~aVI'!JEJ~1J!;l~aE.Jtl1~LilV1mia.:J n"S:::m'l:t ~~a 
'IJ 'IJ 

'VI1i'.:J~aW1J~ Ltl'U 11'll1 f.l~~a'Li1 naU1J1 hi!. vrlil~Bn 1 'U~1'Un11!;1VIn1'1LnVI'llf.l~lJmJ aE.Jtl1~'U1'1f'U 

L~an 1'li'l.:JWma~n 1a~.:J'!Ja.:J1u 1 ~cYL YiEJ.:J1 uL~El11!1nn111uL~n'VI!;11EJ ~ 1u LL!;l~ 1 'Uvl1'Un11f'1vrLLun 

'!Jf.l~lJ"~autl'1~'!11'!1'Uiiwq~m":i1lvl.:J'!JEJ~LUE.Jn 1t.:J~a.:Jiit1.:J'!JEJ~111'1a\I~UL£'11Ja 
ti'U1'W1 tl1~aVJ~'U":i1~'UG (2544: 80-86) l~vi1m1fin'!:t1L~a.:J m1i~n1'1'!JU~'!11J'I1'U mru • 

~~lia'Um~Vi.:J L Vlf'IU1a'Ufl1~1tl1.:J L~EJ 1 '!iLL uuaaumllnutl'1~'!11m 2 n~11 fia tl1~'!11'li'IJLLa~~'Li1 
• 'IJ 

'l!lJ'lf'U l~LLfi ~tlfillil\11'\.J~~m":i'!JE.J~ll!;l~aE.J L~1~oU1~~WJ'U1'!11J'I1'U ~!;1n1":i~mnwu11 m":i~flm":i 
~ \J dJ \J , 
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"l..ti~:IJ(;le.JatJ"l..eN"l..:IJ"l..'I.I1JTU~~l.im.Jn1~Vi~ihtJ LL UU~1L iJ'Un1'i~~n1'i~1 ti~'ULa~ 1~ tl~1 L iJ'Ufl1'i~~LflU 
" . " 

"l..t~~m'i~~'VI1 LL 'i~~1'UL ~atlfillii~1'U m'ii~ Lnurhti'i'i:IJ L ilt~:u Lnu"'.. tJ~ m'iu~'VI1'inmVJ'U"l..tJ~ LL(;l~ 
n1'iLLm "l..UfY'VI1~ 1~ 1 'i1:1Jfi~ m'in1'VI'U~ Ln ru'fi' m'itlfiu~ L ~ai~n1'i"l.. £~~~(;'! e.J a t~"'..a~-q:IJ"lf'U La~ 
'lh~"lf1"lf'UL'U"l..:U"l..'Ua1'U1'VInlih~1'U~1:U111n1'Um'ii~m'i"'..t1~:1J(;le.Je:Jt~ 1~t~1'Um~U1'Un1'i~1Lil'U~1'U . ·~ " 
"!.1 e:J~"q:IJ"l..'U,r'U U-;J i t1 m1i'u'lh1~1 1 ~'!.! 1 m'iih~1'U~1:U"'.. a~<q:IJ"l..'U m'i~'l!u~'4'U"'..e:J~~11! n~1'U 
1Fl'i~n1'ii(;ll'IJ1LLvi~~'VItl'i~"l11"l..1~LL(;l~LVlf'1U1(;1'Ufl'i~1tl1~ Ltl'Ui.1\JitJviiic.~(;l~an1~i~n1'i"l..f.l~~(;le.Jav 
"lle:J~"l..:U"l..'U 1~ v L tl'U m1a ~ L~~:1Jm'i~1 L iJ'U~1'U"l..e:J~"l..:IJ"l..'U 1 'l1i1fli'n v fl1V'I1 'U m'ii ~ m'i"ll v~:u(;l e.Je:~ v . . " 0 ov 

L~:IJ:IJ1f1;j'U 

iJmf'l iJa~1'i'iUJ (2543: 68-72) l~vi'1m1;lm~nL ;j~1fim'ii~m'i:IJ(;le.Javvi'l11:u11-tl'tl'i~ 1v"l..u . " 
1 'VIli1~ 'UL "ll~ L Vlf'1U1(;l'Ufl'i'VI1~ l 'VIqj 1~v l iLL uu~aum:unutl'i~"l..1"l..'U n~:u~1:U~e:JLL(;l~~1'Ui'u~e:~ 
"l..e:J~ Lrl1'i1tl ~ e:Jt~fi11i1~~'UVI~ L tj ti'UL 'UL"'..~ L Vlf'1tJ1(;1 n~:U'i1E.l ~'il ti'VI~awa!9'1rl'Ufi(;l1~viv~ 11i1~ 
~'U VI~ L ti ti'UL 'U ~ t11 'Uvi n1 i ~"1.1 t1 ~~(;'! e.J eJ t1 LLi'l ~ ~1'UfU~e:J"l.. a~ Lrhvi~'UVI ~ L ti ti'U ~1:1..1 f1~'VI:U1tl 
l1..1L "'..~L V1f'1u1a ii~~ LL~"'..'U1~ La n LLa~ 1 'VIn 1 c.~am'i;lm~nV'Iu11'itl LL uu'VI~e:~1fim'i'I.!1:1J(;le.Je:Jvmiu:IJ1L i 

·~ " " 
L 'VIliL 'Ua'U1fl~ iifl11:UL tl'UL tJ1~ 4 ~tl LL UtJ Lrla;imi1 L tl~E.JU L Vit~u 1~ tiL otlfl11:1J L tl'ULUL~V11~ 
Lf'1'i~~f'11~~{ LL(;l~fl11:ULtJ'ULUL~'Uf11'ii'l~c.Ji'ln'i~VIUfl1E.J'Uan~m;'~fi:IJLL(;l~~~LL1~~e:J:ULtJ'ULfiru'fi' ... 
m'iL tl~vu L Vivu 1~vi1L U1'VI:IJ1 v m'i~~LLt~ntl~:u1ru~(;le.Je:J v ;~~tl LL uuviiifi11:1JL 'VI:IJ1~~:1Jn11ltl LL uu 

~'U L tl'U'iULLUuf1 1 L~t~iim'i~~LLtlfi~~ 3 LL 'VIfl~ LL~L fi:um'i~~LLE.lf1 ru LL 'VIfl~rl1L il~:uae.Jew 
" " 

fl~1~L~m fia iim'i~~LLvn ru LL'VIfi~n1LiJ~~(;le.Jav 28.72 ~'U~e:J1'U 1~t~L'U'i~wh:tm'iLnU"'..'U 

0.18 ~'U~a1'U LLi'I~L'Ul.'lm'Uvirh~~~ae.Jem 2.66 ~'U~e:J1'U 
'iU LL uuviL 'VI:IJ1~~:U~~f1fl11i1fl1'i~~LLtl f1fl1f.IL~fl11:1J';J~~vi11R~ LLtl n1~~f1~1:1J1'H1"!.11tl LM L~t1i1 " . 

LL'VIfl~fu~a'ie:J~fu L~t~1'l1i1m'irl~LLE.lf1L~:IJ~'U 11J ~m'Uf1n1,J~ 2.94 ~'U~af'U LL~1~~vifl'~LLtlf1 
L~:u;f'UifLtl'U1~~vii1m'iLL~n~n ~ntl'in 'VI~e:JfJWfl1V'I~1n11vim'i\J~Ltl'U~a~i1m'itli'utl~~ftru111'Y'I 
ri eJ 'Uvi \1 ~,j 1'VIU1 t1 LL(;l ~il LL 'VIfl~i'uta 'h.i n11~"1.111~ 1 'U e:J'U1fl ~11~1:1J1'itl ~~ LLE.l f1 1~ L ~:U:U1 nni1if a f1 

t1'1L Vlf'1U1fl'Ufl'i'VI1~ L 'VIqj~1:U1'itltJm~~Uf11'i,Y~m'i'VI~e:JiiL Vlfl1 'U Lfl ~ n1'i~~LLtl nv1~n11f1L tl'Ua~ 
-. .K 111o ct .4 oQ A tJ o o.., 
1Vltl1 L "l..8VIcN (2543: 57 -62) ~Vl1n1'if'1f1~1 L 'ie:J~fi11:1Jfl~L 'VI'U"'..e:l~ 'i~"l..1"lf'U~a'i~UtJfi1\J~ 

"l..E.l~:IJ(;le.JamL UUf'1'UrJ'i1:U L 'UL "'..~L Vlf'1tJ1fl~1U(;l"li'11f{, 'rl1Lfle:J\J'U i~'VI1~'Y'I~Lt111~v 1 otlLLtJU~aum:u 
" " . 

rltJU'i~"l11"lf'U c.~ a m'i;ln~1V'IU11 U'i~"l11"l..'UL ~'U11m'ifi1,)~"l..tl~~ae.Je:Jt~"l..a~L Vlf'1U1fl L 'U'Vlfll ~1'U 
vY~L'U~1'Uf11'i,)~LflU"'..ti~:Uf1e.Javfii1tJ'i~~VIBfl1'Y'I ~1'U11..1"'~'ia~ftJ"'lti~:IJf1e.laE.Ji1U~f11'ia~1~LiitJ~V'Ia 

" " 
~~ L Vlf'1tJ1ai1"'~'ie:~~i'u"l.. v ~:u(;l e.J e:~ vvi LLv ntl'i~ LflVl"l.. tJ~:U(;l e.J a v1~ viir11111m 'Un1'iLnu"'..'U"l.. v~11ae.J ew 

" " . 
vii1fl1111L 'VI:IJ1~~1l 'Ue:Jf1\11nifv~L ~'U11V'I'I1 f1~1'ULflU"'..'U"'..E.l~~fle.Je:J tl"'..e:J~ L Vlf'1'1.J1i'l i1m'itJfi1ffi~1'U 
tl ~1~ LL ~~oV'ULL(;l~U'i~"l..1"l..'Uii fl11:U L ~'U11 L Vlf'1U1fl fl1'ii1 n1'iU'i~"l..1~:U~'Utfl 'l1(;l~U~111UJ"l.. m~JJi'le.le:JtJ 
"' o"' 1"tJ 1 .-.J :'1 ' .Jo vdo.., fl~ LLtl f1"l..E.l~:IJ(;le.Je:J tJLL(;l:::'U1f1(;1U111 "l.. 'i~ tl"l..'U 'If\! L Vlf'1U1flfl1'iL u1..1'VI'U1tl\l1'UVIV11'VI'U1Vlf11~fl"'..tl~ 

" 
:Ufl e.J eJ tJ 1~ E.l~'i\l LL(;l~i1'VI'IJ1vitl'i~"l11~:1J~'Utflfl'i\lf11'irl1~ ~"'..ti~:Ui'le.Je:JmL UtJf'1'UrJ'i1:1J L 'U L Vll'ltJ1i'lfi'1Ufl 
" " " .... ... . 
'VI1E.l"'..11fl1 

'U a n\11 nd tl'i~"l..1"l..'Uhi ~a'! f11'iL 'l1 LVI f'ltJ 1(;1 ~hu a'l11 v-u'11 ~ 1 L tJ'Uvi'ie:~~ i'u"l.. tJ ~J,!i'le.le:J EJ 

o ..I .. "" o fl "' .., .I o d tJ 1 .K ..lc 
\!1fi~1tJfl a'U 'VI'ie:l'VI1f1:1Jfi11:1J\J1 L u'U\J~~e:J~'ie:J\l'itJ"l..tl~~(;lwe:J E.l\11fi~1U(;l a'U 'i~"l..1"lf'U 'U'Y'I'UYiflfl1'i 
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1~~tJ L~'U'l!VI L 'lleJ l1~m~'UeJVI'l-1'U'Ulil1ni';;u1~ L ~a.:~lil1 mh~'l11'l1'U ~V111 nTH tl'U'vba.:~~tJ"'leJ~:w~c.Jav 
, , "" '\1 

3j~~~vUqJl11~'1LL1~~a:wu~~i1cyl111J~-n~ ~'1UqJl11~.:~mh1LU'U'UqJl11~"flmhe.~~a.:~11:w1lan'l.lum"!l 



; 

a o a ..., .., 
~ -m.1u t11 Lmm.m ~ ~ n ~nvn ~ liJ ~'Vi 1 VI~ n m vn~ 

. 
"' 'U'Vl'Vl 3 

3.1.1 rn~Pin"tt1~.fl1'W~11 tl'l.le:J~L Ylf'!Ln"'~hu"'VI~b~'U 1V~tJ~V1viv'l.le:JoVm.mYJ~vrli}o;nm,Y1'Vi'lJTvl 
J J .., 
YJLnV1'1.1e:J~ 

\1 , \1 

3.1.2 m~Pi n"tt1 ~ .n 1'WU\J liJ U'U'l.lv~ m ~ bfl'U ~Tu ~1 :W"l.l v ~:wmJ v V'l.l v~ L Ylf'l'U1"' ~1u~ (OJ~ L~'U 
, \1 

b ~e:J~\J1 nu\J \JU'U b Vlf'l'U 1~ ~1'U ~VI~ b~'UV~ hJihnh V~1'U~~'U ~ Wlle:J'U b~ tl1 tl'U n1~~1'U~1:W bb~ ~ , 
n1~~ V1n1~'1.1v~:wmJvtJ L"' t1 ~~ 1v1vhm~~1~1\J m~~('Jfl1~'1.1tJ~:w~e.Jvv'l.lv~fl~1 L~v'U ~1'Ufl1mv1 u 

\1 \1 

lU.hJ1'U 1 'Ub 'lJ(flb Ylf'l'U1~~1'U~Vl~b~'U 
\1 

3.2 m~An"tt1tl~:W1W"l..tJ~:w~~mJ BVI~1m~diwutJ~:w~eJew v~rltJca~ne:~u ~n~w~~:wu~"l..e:J~ 
\1 \1 

't.l v~:w~~BmL~~mcatl~~:w1rutl~:w1ru"l..t1:::w~ ~e:J tiL 'UBn 1 o ihi'1~'Vi'li'1"l..e:J~ L V1 A'U1~~1'U~('J ~ Lau 
\1 \1 

0 ~ Q.l &I 

e:m.nm:we:~~:wnV~1'Vi1"a liJ~'Vi1('J:Wnm'Vi1~ . , 

vhm"arh'U1(ll ~n:w?lm mh tJ11:wLL1 ('UVl~ 2 .Uv 2.1.2) LY'imu'Uvi'1LLV1'U'l.lv~~TU1'Ufl'hL~v'U 
\1 

~~'Vi:WVJ"l.le:J~L Ylf'l'U1~~1'U"'Vl~b~'U 2,581 fl-r1L~e:J'U 1 'Ufl1~'Vi1tl~mru'l.lv~:w"'e.Jvv eJ(fl~1m~LnV1'1.1tJ~ 
\1 

l.l"'e.Jv v v~rltJ~~ne:J'U ~ n"ttru~~:wu~ LL"'~m~tJ~~:w1rutl~:w1ru'l.lv~:w"' e.J-ew 1 'UBn 1 o tJ.U1~'Vlih 
\1 \1 

0 d CLI J' 
'l.lv~LVlf'l'U1"'(fl1'tJ"'Vl~LV'U VJ~'U 

3.2.1 m~'Vi1m:w1ru"l..v~:w~eJmJ 
\1 

1v1'111t1~~1'1.1'\.J1('1 40 ftVI~ hJLL\Jn1~nuvi'1LLYl'Ufl~1L~v'U (('J\J1n.n1flt:.J'W1n n) 1'U~~vd1~ 
, \1 

b~v'U'W'J'tt.f11fl:W Ci~ L~v'Wmn~1fl:W 'W.f'l . 2555 (m'W~ 3.1) 1('JCJ1~~1'tf~~~LUun~:w~1v~1~ 
il1'1.1v~:w"' eJ vv~i1.n1v1 'UA-r1 L~v'Uv1'~m 1 'Ut1~~1~ LL \1 n 1 ~LL~Tu1m11~ 1-Ju~ L 1ru'VltJ1U1'U'l.lv~~1 Lv~ 

\1 ' 

LV'imvm"a'Ltl'U'l.I'U \J~vhm~Ln'U~1'U"a1:W1V1v1-ti"atl'U~~Yln'l.I'U1VI 6 ~v Vlnl'Wf'ln{ ~tlV11vl'"'~ 1 fl~~ , , , 
(m'W~ 3.2) LL~Tvi'1m~u'UVinJ1wun'l.lv~'l.ICJ~:w"'e.Je:JCJ~~'Vi:WVI (~~(fl1~1~uuVin.Uv:w~1umflt:.J'l.nn '1.1) 

\1 \1 

\J1mY'Wri'1'U1rulntl~:w1ru'l.ICJ~:w"'e.Jm.J~ Lfl('J;'\.Jv; e:Jl'U 1('JCJL i~m 
\1 \1 

(7) 
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3.2.2 m~'VI1Bm1nTnnlil"U~~~'l~m.J 
\1 

LlilCJU1llTvnTn'l.ICJ:::lJ~cJBCJ~\IVIl.Jiil~1n-ffB~ 3.2.1 

cJBCJ LlilCJti'?f(;l~ 
" 

(8) 

3.2.3 m~'VI1eJ\If'i'tl~~neJu"tleJ\I"tl~~lJ'l~eJ~ 
' 

~l.JI'i'1€J~1\I'IJCJ:::~~cJ€JCJluoff€J 3.2.1 LlilCJ15 Quarterino (l'i'\lil1'V'fVi 3.3 LL~::: 3.4) 
' " ::> 

1vi'l'i'1LL Vl'U'l.l€1\l'l.ICJ:::~mJBm ~€JU1 hJVI1€J\IAtl~:::n€JU'l.I€J\I'l.JCJ:::~mJ~w 1vi'LLn 'tJCJ:::B'UVl~6 •tm:::ri"llLfi" 
" " 

'l.JCJ:::~1hJ LL":::'l.JCJ:::eJ'U(;l~1CJ 
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il1'Wvi 3.4 m·mti-1"tJ£J::t!t!nLU'U 4 ~b'U (Quartering) 

3.2.4 m'lVI16i'n~ru::m.nr~"tlt~-1"tltJ::lJ6le.lt~v 

3.2.4.1 nT~'Vi1fl111J'WU1LL't.h.JtJn~'lJB-1"1.ltl~l;j~c.lew (Bulk Density) 

L~EJ~lJ~1eJ~1-1"Uf.l~~1nie:~ 3.2.1 1J1i~J1vr1.Tn LL~TVllfl1'lVI1Fn11JVI'U1LL 1.lu 
' 

tJn~'lJB~'llf.l~lJ~e.Je:~v (~i11fl~tl1fl fl) L~v 1 off~m 
\J \J \J 

(9) 

L~t~vi D = fl111JV1'1..11LL'l1'1..1un~ (Bulk Density) 

w 1 J1V1Uflil1'U'I..I~\WN'llf.J~L U~l 
~ IV .JC~~ 

W2 = ti1VItlfl.fl1'U'\..I:::\WN'llf.J:::'V11J"IJV::: 

v = tJ1ml'l~.fl1'U'I..I:::m~"UtJ~ 

3.2.4.2 fll~'Vi1fl111J~'I..I"I.Jel~'llf.J:::lJ~cJBEJ 
L~EJ~lJ~';JeJ~l~'llf.l~~lnieJ 3.2.1 1J1VI1fl111J;ff'l..l'llv~'llv~ (.fl1fl~'l..l1n fl) L~v H 

w -w 
W = 2 1 X100 

w1 

L~t~vi w = A1fl111l~'l..l (L tJe:~1L~tl~) 
W1 = JlVIUfllJ~e.lvtlfltltiDU 

\J 

W2 = J1V1Ufl1J~e.JBEJ'Vi~~elULL~~ 
\J 

(10) 

3.2.4.3 m~tJ~~lJ1rulJ~lJ1ru'll v:::lJ~e.J e:~v 1 '1..15n 1 o tli1~V1u1 "UB~L 'VlP1U1(1(;\'1u(lV1~ LVtl 
\J 

L'U'I..Ifll~Pin~1L ~elfl1Vlfl1~rutJ1mru"U V~lJ(jt:JtlV'lJB~ L 'VlPl'U1(1(;\'1u~Vl~LV'I..I vi~~LnVl~tiL '1..15 n 10 tJ 
\J 

-ih~VitJ1L ~v1 -u~1V~~L5CJ~ 1 tlfll~fim~l 2 ~1\.1 vr~.n A8 
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~1"LJ~ 1 m~A1"LJ1ru\-11~1"LJ1"LJU~~'I11m~1hHl.11ruL~lJ~"LJ hm"LJ1fl\91 LV~t!81Pl~ 
-u'vlJ"~1"LJ1"LJtJ~~'I11n~EYe:J"LJ\-1~\Ihlbn"LJ 10 tJ ~\ILLvitl vu1. 2545- 2555 LtJ"LJ~1"LJie:JlJ"1um~ 

~ ~ ~ 

fi1u1ru (m~1\l~ 3.1) 

~1"LJ~ 2 1-ti8191~1m~LnV~'1J~~lJml8~1il1niv 3.2.2 LL~1li1-u'8l.lm~\l 2 ~1"LJ 
~ ~ 

d 0 ·' 1 0 cj ~ m~1-!l'VI 3.1 ~1U'lUu~~"l11m Ub"U\9lb'Vlfl'U16l\9l1'U6lVI-!lbi:JU u ~.fl. 2545 - 2555 

tJ 'W.fl. 
~1U'JUtJ~::'t11fl~ 

't11a (flu) 'VItU\1 (flU) ~'llJ (fl"LJ) eJV1~1m~t~lJ (je~aa::) ., 

2545 4,896 4,708 9,604 -

2546 4,903 4,725 9,628 0.25 

2547 4,924 4,751 9,675 0.49 

2548 5,018 4,809 9,827 1.57 

2549 5,068 4,827 9,895 0.69 

2550 5,043 4,821 9,864 -0.31 

2551 5,080 4,813 9,911 0.15 

2552 5,121 4,869 9,990 0.80 

2553 5,161 1,905 10,066 0.76 

2554 5,223 4,940 10,163 0.96 

2555 5,220 4,938 10,158 -0.05 
... ..: d 

0.53 B\91~1L'W1HumJ 

d 1J Qj ~ 0 CLI CLI 0 ~ 
Yl6.11: "Uvl;jfll'l:::L u t:Jl.r:ntf!)1 G'fl'Wn.:nt.n.Jr~V1L Yll'l'U1fiV11'Ufll1l ·m.J'W, 2545: 15 

.. ... .., 
blJ€1-!llJflV11'VI1~ ~-!l'VI1~lJflVI1'VI1~ • • 

L ~ e:J\IIil 1 nulil lilUU L V11"1U1" l'l1tm V~\1 LVWJ\1 'hJii'VIth tJ\11\J'VI~e:J L ..J 1\-1thv1~fu ~ V~'l!eJ'U 1 "LJ m~~~ m ~ , 
'1JtJ~lJ"c.l8 ~ ~1~tJ~\11~vi'1nTHhn~ L~U'Vl1\1'1JeJ\I LLvl"~mJu1wntJt ul'l1u"V~\ILVU LVI tJ 1 i~fltJU~ 

~ ~ ~ 

~1u t'11 ~\1~1~11il L~"LJV11\11 tJ mlJ\-1llu 1uvi 1\1 'l liJ u ~\IG'ffl1"LJ ~ n1~ VI'IJ ~ ~lJmJ 8 tJ'IJ e:J\1 L 'Vll"lu1" 
~ ~ 

L~eJ\IlJfl Vl1'VI1~ L ~e:J 1 atl-u' 8lJ"vl\l mh1t Uf11~n1'VIUVI L~U'Vl1\l f11~Lrl'U'1J"LJ'1J ~~lJ" c.l8 ~'IJ 8\1 L 'Vll"l'U1fl , ~ ~ 

1'11t1n V~\1 LVU lil 1 ntT"LJ~\Ivh m~Pi m.oJ1 L~U'Vl1\l m~ LnU'lJU'lJ tJ ::lJ" c.l e:J tJ LVI~ 1-ff~flu ~~'Vl f1'1J"LJ1 VI 6 ~ 8 
~ , 

~1\J1U 1 rl'U L ~e:Jvl1f11~88f1LL 'U'U L~'U'Vl1\lf11~LtlU'lJ'U'lm::lJmleJtJ L~lJvi'tJLLfi::~"LJG'!Vl~L 'Vll"l'U1" 
~ , 

1'11un V~\1 LV"LJ LVI tJ~1"LJ'VI~U1U vl1\l 'l 'lJeJ\IL 'Vll"l'U1nl'l1un V~\1 LVU LL~Tvl1f11')U"LJYi m:: tJ::'Vl1\l LLn::tJ~m ru 

J1lJ'u L :ff eJ L 'V'I~\1~1-ff u e:J n lil 1 nl1\~vh f11')Pl fl'tn~ 1'U1'Utl \l'lJ tJ ::~ ~ eJ\11 ici' 1'~~-ru m~ L n'll')1'LJ')1lJ'lJ tJ:: 

lJn c.l8 tJ '1l 8\1 L 'Vli"1U1" 1'11u"V~'~ LV"LJ \91" eJV~ L~U'Vl1 \l~vh n1~ Ltl'U'IJU'lJ tJ~ lJ" c.lv tJ ~1 tJ ( \11 L~"LJ'Vl1\1~1 n 
~ ~ ~ 

.fl1Ae..J'U1fl \1) 



d 
\J'Vl'VI 4 

~an1'if.lm;1 ua~nT~v.fh.h1EJ~an1'iAn"t;1 

a r;l ~ I r..J II o ~ 0 4 

L'Vlfll'U1f't~1'Uf't~·m.J\J ~~e:J~~l.J'Vl 12 'U1\J\J1'Vle:J~ ~1'Uf't~~LEJ\J e:J1L.f18L1Je:J~ 

lJ n~nvn~ i~wl'~11 nm~1~ ~ n~ru~~i~L 'V1 f'ltJ1f't;i1tJf't ~~ L~\J 1~ftJ m~ r.~n ~1u::e e mn ne~R'm~ . . ... 
.. I • iJ"' • ..1 "' ..I .. .I 'I 

tJ~'l-11~~1\J~1tJf'IL \JL'VlflltJ1f'tmtJf't L1le:J'l\J'Vl 17 1JC'I\J1r.J\J 2548 ~11lu~~mf'lm::'Vl~'l~lJ'l-11~ L'VlEJ • 
~~1u~ 17 il'lti1EJ\J 2548 ~1tJf't~~L~ui~B~'Vl1~Vifl1~::1u~m5r.~~t(;)"tJe~i~vt1'~2-Jn~1~1~ Uf't:: 

tl ~'V11~Vifl1~~-ru~ n LOr.!~ L~"!le:J~B 1 L.n miiB~l.Jnm~1~ il L"'\J'V11~fl1l\J1 fl1lvi~1~t'Y fie 'V11~~fi1~"!11JU'V1 
"".r ""·I .. ,. "" .. I "' ... 'I ... "" ~lJ1EJLf't"!J 11~. 3016 1J'VfU'Vlu~::111n.1 187 ~1'n~nLm1l~~ LLf't~lJe:J1W1L"!J~~~~e:Jfi'U'U~L'lU!LflfiLflr.J~ 

uJ 
~~\J 

Vil'11(;) ~~~entJ;i1ufi\J1~~1J a1L.ntli.ifi1JR1~~t)EJ 
Q U QIVO ICIIO 

'Vlfll~~'lueen ~~~enu~1tJfiL~fl1'l-11l mL.ne:J~e:J\J~1fl 

d do ~ o 4 ., .., 

.f11'W'VI 4.1 LLt:.I'IJ'V1~1'Uflfi.:ILEJ'IJ tl1L.ne:JL1Jil.:I1Jfifi1'VI1~ ~.:IVI1fi1Jflf11VI1~ • • 
~3.11: ~1-J'n~1uu«fl L'Vlfll'U1"~1Ufi~~Lvu, 2555: 21 
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4.1.1.2 \h~'ll1fi'Hl.~~~il1'Y'l'V11-:!fllith~l. 'Vlfll~fl1'Y'l'V11-:!Lfll'l'l:f~fl';ij 
~ ~ 

1) tl'l~'ll1m 

';ij1n\-1~n~1'U'Vl~LUti'U'l1'1:f{){ L'UU 'Y'l.fll. 2555 L'Yiflltna,j1ua~.:~L~'U 
ihh~'ll1mL'UL"!J(;}L'VII'IU1a 10,158 f'l'U LLtlnLtllJ'!f1EJ 5,220 f'l'U VltY-:1 4,938 f'l'U 2,581 f'li'1L~eJ'U 

((;1111.:~~ 4.1) fl111l'VI'U1LL,ju"!JeJ.:~tl'l~'ll1m Lvhnu 54.33 f'l'U~eJ(;l111-:~n1~L1J(;l1 ;.:~iiam1m1L~11 
tl 

..,j t 1::"f I IV V I ::"f ( ..,j ) 
"IJtl'l 'l::'ll1n'lLuGlEJ\Jl.:ILL(;lu 'Y'l.PI. 2545 - 2555 L'VI1flU ':itltl~:: 0.53 (;leJu m11-:I'V1 4.2 

~ 1':i1~~ 4.1 ;i1'U1'UVI~U11.1 ;i1'U1'U\h::'U1n'nLa::;i11.11'Ufli'1 L~eul 'U L "!1\Jl L 'VIf1U1a~1'Uafl~ LU'U 

\J rut 2555 

. ., d . ., 
,]1'U1'Uti1::'U1fl1 

0 ., "" 
VI~'U1'U '!ftlVI~'U11.1 ;)11J1'UR11L1tl'U .. 

'U1EI Vlt1H ':i111 ., 

1 
... "' 508 471 979 287 U1'U(;l~Lti'U 

2 
., 

285 278 563 144 U1'U'VI'Ua.:ILLfl'U 

3 u1'Utl-:~1'Y'l'U 375 372 747 194 

4 
,.. 

"' 461 442 903 220 U1lJ~11J"IJ1 

5 U1'U1Rn(;l~LLU.:I 534 520 1,054 249 

6 u11J 1 'Y'llJ~11.:~ 350 320 670 159 

7 U1'U 1f'ln"IJ1l.JL~ti'U 535 487 1,022 254 

8 
., 

418 414 832 195 U1lJlJ1';ij1'1J 

9 
,.. 0 

294 255 549 159 U11Jf'l1U'I 

10 
,.. ~ 

244 248 492 126 U1'U~tllJ~111R 

11 ,.. t .. U1lJ lJ'Ui.i'l")'Sf'l 280 268 548 138 

12 
,.. 

442 406 848 230 U1'U'U1'VItl.:l 

13 
,.. 

100 94 194 59 U1'U.IJ'VItl.:l 

14 u1'U 1 'Y'l'Ui.i11.:~ 394 363 757 167 
~.:' 

5,220 4,938 10,158 'l11J'VI~G'I'U 2,581 

vf111: "!ieJl;j~'Vl~LUti'U'l1'1:f{){ 'hum.J~~L'VIPIU1a,j1ua~.:~LV'U, 2555: 18 

VllJ1tiL VI~: 1. 'Vl::L UEI'UU1'U n~1.:1 fia 'VI~L Uti'U~,Y~vi1;1'Ua1'VIi''Ua~~f'IR~~uJEJ1';ijii~e:JL 'UVJ::L Uti'U 

u1'Uhi 

2. 'VI~ L u ti'UU1'U~1.:t'll1~ fie:~ 'Vl~L Uti'UU1'U;.:t UJiift'qJ'lf1~1 VJt~vh~i'ue'4'\J1\JlL'I-1a1fli'tJe:J~ 
L 'U'l1'lltl1UJ1,j'mL tl'Ufl11i1f'l'l11 
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tJ vut ,j1u1utl'l::'tf1n'l 

'tf1El VltY~(flU) 'l111(flU ., ..: C' > ilt;~'l1n1'lL'W11 'lilEJfiZ 

(flU) (flU) 

2545 4,896 4,708 9,604 -

2546 4,903 4,725 9,628 0.25 

2547 4,924 4,751 9,675 0.49 

2548 5,018 4,809 9,827 1.57 

2549 5,068 4,827 9,895 0.69 

2550 5,043 4,821 9,864 -0.31 

2551 5,080 4,813 9,911 0.15 

2552 5,121 4,869 9,990 0.80 

2553 5,161 4,905 10,066 0.76 

2554 5,223 4,940 10,163 0.96 

2555 5,220 4,938 10,158 -0.05 

"' 
. ..; ... 

0.53 ilt;i'l1L'W11LQfiEJ 

2) a.n1~V11.:1.niJtl'l:::L'VIf31LL!;l:::'V11.:1Lf31'l~~fl"il v ~ 

-tl 0 ~ .. .r .,j ~ ..; I 
a.n1~V11.:1.n11 'l:::L'VIf31 L'Vlf31tJ1a~1tJaV~.:~LEJ'U11~u'V1L 1JU'VI'l1tJa.:~ a11.1111n v v 

"iJ:::dJ'U~u~u1~.:~ 14 vr1i,j'11.1 am~~h.J"il:::LU'U~ULLtJtJfl~'Uamiln'Wa~1La11e:J "'1'1J111n"il:::LiJu~~B'U v v 

LLa :::~hd1uth.J'VI'l1EJ"ll1flf'11111t1 fl11"'11, J'Hlhnn n1'll-b\J'l::: LEJ"!IUL 1.1 m'l'\..la nVi"!l iid1~1 EJ'U-:1 ~ • ~ v 

Ltluu1lJ1a1EJvr~n ua:::iiJ,lvraehut;~aeJ~~.:~tl ~u~"'1'1J1vrqjLVI1J1:::~1vr~ut.l~n-r;"!lhU!~" m'lL~EJ-:1 
« ~1 LLa::: m'lvh l ~1.11a1u~a11 n1'lfi11'1J1fl11 L 'Vlf31tJ1a ~1tJ(;l ~.:~ L~'U a1111'l(l~fi~B nu~ 1ua ~'U h1 

LVIEJ'VI1.:1'lm.J'U~ ;.:I'VI1.:1VIa1-:~"!I'UtJ'V1 vr111ma"ll 11vr. 3016 "uua1EJ~.:~lYu-tJ1 t~ti LtJU(l1J1J(;l1~El1.:1 
LLa::: L tJumJua1 EJvr~ n 1u n1')fl11U1fl111 'Um'i«'lJ"il'iL tl111 ua :::m'i"ll'U"'.:~~a~a~'VI1.:1n1'lLn~~ 'l 

"lltl.:l'l1~~')e:Jtln~~a1V~ 

Ml1~'V11.:1 L f31 'l~~ii"il ~1u a~.:~ L~'Uii m'ltl a n-r;'!lvra 1 nvra 1 EJ'!lil" t11;i~'VI~ n • v 

"lltl.:l'l1~~') ~€! vi1'1J1Ua:::flf.:~ tl~nv;"!IL ~ L'li'U at!EJ h-:~.:!1'1J lJ'U~1tl:::'V!~.:I h.:!.:!1'1J 1:.11.:1~1')1 'li11L ~ 
51aa.:~ t.lmLt11 LL!;!:::-r;'lll ~~'U ~ -r;"!lcrn L 'll1.1 u~-:~111 LL~-:~1 'VIEJ 'li111 ~~ 5TrJnEJ11 Vlnvre:J11 Vln'VIt~.:~ 
~~nLLa:::-r;'!lc7n~'U~ fl1'iL~EJ.:Ift~1"il:::L~EJ.:Ift~1L~t1loU.:!1'1J L~EJ.:IL~e:Jn1'ln~1 L~EJ.:IL~t!eft.IL.nfi1'1Jfl~1 
.. I ..; ... "" :'I '1 .., .. "' .. 3 ...;.. "' .. 1 .. ~ '1 l.r ... 
L~ti'U a1'1J'V1Lvrat~"il:::"!J1EJL ~mu'U'i1EJ ~V~La'l11 amLaEJ.:I'Vl'UEJ11n'U1J1n fiB fl m:::ut~ L1J~ ~n~'UL11B.:I 

LL!;!:::"'m L uu~'U n1')L~EJ-:~«~1J1ilm.JL~ EJ.:~tla1"'1'1J111n"il::: Lff ~:.~.:~1 'Utit~vi'W"n~ t~-:~17 m ~e:J-3"il1 m lJ'Utit~ • v 

ii'll'U1fl~n~'V11.:1'i1'!ln1~~"1m-3m~~1-3~ LU'Un1'lL~EJ.:IL ~mj'-3;j~ tlm~L~EJ-3"'1'1J111n L"liu t.lmila 

tJa1~n LL!;l:::um~:::Lf.iEJ'U • 
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."1 .., ~ -· 0 ~ 4.1.2 flll1'W1J;J'!'U'U'tlv~n1''nn'U'i1'U'i111'tJV::\jilHtlE.I'tJ eHI L Vlf1\J1ilfi1'Uil~HI LV'U 

m"lPi m~n"'i11wil~~u'U'll~Nm'iLnu'i1'U'i111"1l t:.J:::lJ"'~ v t:.J"'lv.:~'i1~~ 'i1 'U L '!J(;l L VJPitJ1a 

~hua ~~ La'U 'W'U1111~~'i~1'U 1 l-1qjilm'iLn'U1111'i111'll t:.J::~1nfl-r'l L~tl'U"'ltl~ (;l'IJLtl~ 11l 'U'U~L 1WU1'U 

Yi1 f11'ifh~' ~'lJI:.l::lJfiN8 t:.J~"l t:.J1Un1'i L~1 'i1~~'i~ m11tJ"'tl~ 1 *lu'i1'U'i111"ll t:.J :::~1 nfl-r'l L ~8'\J'll 'E)~(;l'IJ L'El-:1 

LL~1t!1"11 t:.J::~1~ tJvf-:~(;1111vh ~~'U1"ll8~(;ltJLV~ "'~avr~(;l111~'in~1~11-:~L tlri 1i11 t:.J'U an"'~u1'U 1~w 1-« 

1Uf11'i~~l-1~1JCJ.:i"'~tl 'Wnnv~vr-:~11 a"l'U'!Jt:.J::'U1.:1U'i::LilV1~"'1111'H1'll1t:.J 1~n~::Vhn1'i"ll1t:.J 1 ~ntJ~'ElA'1 
-ru~a'll8~ Ln1 ~~a'l'U 1 l-1qj~t~Fi'1fu~a'lla~Ln1L U'Ufl'ULnu"l'lu"l111 LLa::~~ut:.Jn'llt:.J::m.:~ m"l~~m"l'tJEJ:: 
11fl~8t:.J"'lt~.:~(;la1~ 1 'Ul-11iu1'U ~1'\J 1 l-1nl~::i1m"ln1~~'!JEJ:: 1~t:.Jm"lvr~'llCJ:: 1"''1 'Ufl~wa1"'~n l-1~m1-:~'tJEJ:: 
~ ~ ·~ . 
~ L(;l~ EJ11111 LL~1t111 tl n1~~~u1'U"118~~1 La~ ri1'U"1l v::~1n~1'U~11 'U"'~u1'U~ ::i1m"ln1~ ~ 1~ CJ1um'i 

L~1 ~~'tJEJ::~L~1ri1'U111f1~::LU'U"llt:.J::tl'i::LJ1V1'*11tl ~a11i"'1111'ifiU1mru111L m~L '!i'U Lfll~(l~'Wfl1"'~n • 
I -~~~~I .J 111'G: 0 C: 1"'..1 1"' 

fl~"'tl"'l'UlJ I!!'El~tJ::l-111 L U'U(;l'IJ "''l'U"lJCJ::VJ"'1111'i(l'lJ1t:.J ~ n~::VJ1f11'Hf1'U'i'l'U'i111 1 L 'W'El'i'El 'l"ll1t:.J • 
L~nU~tl~1-r'U~'El"lltl.:!Ltl1 

4.2 ~an 1'iAnti1t.J';lJ,ru'tJv::~aNm.J ifl'i1 n1'iLnfl'tJEJ::~ar.Jva 8~Atl'i::n8'U'tJ a::2JilNuEJ 

tfn'liru::fllJU~'tJv~'tJEJ::lJar.JvmLa::m'itl'i::111N~111tu'tla::lJar.Jva1uiin 10 \1 oU1.:1"'U1'tlu~ v v 
0 • 0 Cl ..,., 

LV1f1U1itfi1Ua~.:~La1J v1LilVL11u~~nfl1"'1'i ;J~'V11fl~nfl1l-11'i 

• 'i I( .J ... ) ..1 ~"' ..... 
~1f1n1'ifl1'U1N (;111J~(;l'i 'V11~'i EJ1111L'U tJVlVl 2 'tJtl 2.1.2 L'WtlLU'IJ(;l1LLVl'Uf'l'i1L'i'EI'U 

0 ~ 11111 '-' .J ( .-.1 • .. I 

'tJtl.:IL 'Vlfii'U1fllil1'Uflfl.:l LEJ'U ~"'Jtl1Jafl.:l(;l1'i1~Vl 4.3 'i1EJfi:::L8fl~f11'if'l1'U1N~J11f'l~'U"lf1 n) L'W'EI"'lJ 
~ ~ . 

~1mh.:~"!JEJ:::11a~mJ111l-11tl~111N"llCJ:::11a~em a(;l'i1f11'iLiifl"llt:.J:::11a~t.JCJ 8-:!Rtl'i:::nv'U ~n~w:::"'11u1l 
~ ~ ~ 

LLfl:::m'itl"S:::111UJU~111N"llt:.J:::1Jar.JvEJ 1 'UBf1 10 U'li1-:!VIti'1"ll'EI.:IL 'Vll'l'U1fll'i1ua~~L~'U ~~if 
~ 

4.2.1 m'iAnti1~111ru'tla::~ar.Jt.Ja 

~1f1f11'iU1'J.:I~1'll'U1~ 40 ~(;l'i 1tlu~n1~nuflf1L~tl1J,j'1'UTU 400 fl-r1L~tl\J (tl'i:::'U1n'i 
1 u I o ) U .J 0 ~ .1 'j 1"' 

mUJVI'l8f.J1.:1 ~1'\J'l'\J 1,802 fi'U fl.:!Vl1':i1-:I'VI 4-3 'VI1n1':iLf1\J':i1\J':i'UJ'tJEJ::1lfiHtlf.J Lflf.J 'll':iCl'U':i':i'VIf1 . ~ . 
'll\J1~ 6 ~tl VJn1'Ufllni iltl~1l1a::: 1 f'l~-:1 'i111 12 fl~-:1 1~tl~111N"lJEJ::11fl~tlCJ~~"'11~ 19,457 . . ~ 

ii1anf11 tl~111Wn1'iLii~"lJC.I:::lJa~'Eimu~CJ 324.25 ii1anf11f!81''U ~~m'i1~~ 4.4 

4.2.2 f11'iAf1ti1el(;l'i1f11'iLOfl'tJV::2Jat:.lav 

L~ C.lf11'iU1Ltl1J1l-1lJ f1'tJC.I:::lJfl ~8 t:.J~~VI1l~~1n'Yiv~ 4.2.1 111f"i1tJ'lN'VI1a(;l'i1f11'iLn~ 
'lJC.I:::lJar.Jt~t:.J~afl'U~'EI1'U t~v1off,j1'U1\J'i1~~'i 1,802 fl'U (flf"lL~atJ ,j1'U'l'U 400 flf'lL~a'U) YfU11 

erm1n1'iLn~'tJEJ::lJflr.Jamu~E.I~tlfi'U~tl1'U LVhn'U 0.17 nLanf11~tlfi'U~'EI1'U ((;11'i1.:1~ 4.4) 
~ 



d I If 

'tiil'V111\J1\J 
" 

,.,j 

'V111'Vl 1 
... ~ 

\J1'1J~'ILEJtJ 
,.,j ... 

VllJ'Vl 2 'U1'1J'VItJti.:JLLf'l'IJ 

,.,j ... 
'VIl.j'Vl 8 'U1'1J'IJ11i11tJ 

,,.J ... 
'VIl.j'Vl 12 \J1lJ'IJ1'Vlti.:J 

;i1U1Utl~::'ti1n~ 

(fl\.1) 

979 

563 

747 

903 

1,054 

670 

1,022 

832 

549 

492 

548 

848 

194 

757 

10,158 

;)1\.11Ufli'1L'iil\J 

(fli'1L'ieu) 

287 

144 

194 

220 

249 

159 

254 

195 

159 

126 

138 

230 

59 

167 

2,581 

tn2.11N'tiEJ::11a~eavf m111Nn17LflR'UEJ:: 

2Jit~ilfl (nn./1'\.1) 

v 

Ln\J'ti\.1\.i' <nn./5 1'u> 
11 VI'J'I:f111fl11 2555 1,400 280 

18 VICJ'I:f111fl11 2555 1,365 273 

25 VICJ'I:f111fll.J 2555 1,725 345 

1 ij(j'IJ1EJtJ 2555 1,697 339 

8 ij(l'IJ1EJtJ 2555 1,870 374 

15 ij(ltJ1f.ltJ 2555 1,650 330 

22 ijqtJ1EJtJ 2555 1,800 360 

29 ij'ltJ1EJtJ 2555 1,590 318 

6 mn~1fll.l 2555 1,650 330 

13 mn~1fll.l 2555 1,610 322 

20 mn{]1fll.l 2555 1,580 316 

27 mn~1fll.l 2555 1,520 304 

19,457 3,891 

1,621 324.25 

'UU1R'tiil~n~11i1Uon~ 

(fli'1L'iil'LI) 

44 

22 

30 

34 

38 

24 

39 

30 

24 

19 

21 

35 

59 

25 

400 

ii'P1~1n1'iLflR'UEJ::1JitrftJ8 
v 

(nn./flu/1u> 

0.15 

0.15 

0.19 

0.18 

0.20 

0.18 

0.19 

0.17 

0.18 

0.18 

0.17 

0.16 

2.1 

0.17 

42 
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4.2.3 fl1~\11iHtllh~flil\J'tliN'liEI~'Jfl~tltl 
n11~ n~1fl~ flU1t nfl\J'tlcN'tl £Jtl..meJ tl tl"tltl~ L Vlf'IU1 ~ ~ 1\J~ ~~ L~'U 1~ tJ n11L tl1~lJ'lJ EJ:: 

" 
1Jae.lmJ~1n'fi'aYI 4.2.1 lJ1i~J1VItJnLL~1LL£Jntl~Rth::nau'llm"tm::~ae.lv£J 'Y'I\Ji1~1'ULVIqi~::LiJ'U 
~mat11\J L"'I'U 'Y'I~,~~nvia'!l'UlJ 'l4'Y'I~1~~n q~e.~~invlan 'l~via~n£111 'im~u::VId~~i1L ~~l\J 
fl4'Y'Ia1a~m ~fl'Utl1VI11 1lilJtJ1'S~Cl1V11'S '!lil~VI~il'l~'Y'Im~~mf1V1-ruu11~ Lfil~fl~~\JL~fil L U'U~'U 
Lu~t.J\J1::lJ1W~eJ£Ja:: 52.63 L~a~~1nn~1J~1ClV1~~1'U1vrqjLtl'U{1'UI"i'11'UVI~U1'U 'UeJntJ'ULU'U'lJEJ:: 

"" ... o" ..,j 11 ~ "' ..I .I II 17 66 _, fl'UVI'St.JLuat.J\J1tlJ1N 1il£J~:: 28.96 "tlt~::'h'!lLftmu~tlu'S::mw 'Stlt.Ja:: . ua::"tlt.Jtfl'U\Jl11t.J 
..,j ... .... ..I 

Luat.JU1tlJ1W 1ClEJa:: 0.06 ~~\Jl1'S1~VI 4.5 

... ... .. 
'tl'UVI"W 

'Y'!a1a~nvia'IJ'U1J 'l~'Y'Ia14'1~n q~e.~~.a'nlian q~via\)nv1l 

'lfmtJ::'VIi1ff4ri1L~~1\J fi~'Y'Ia1~~mti'tl'UtnVI11L~1l " . 
.. .. .3 ... ... 

U'i'l~'tl1'VI11 'l1B~'VI1'tlfl~'Y'Ia1al'ln"1'VI'llJlJ'S'S~Lfil'ltl~ 

~ill.rw1 

1'1'lq b \~ 1'1'lfl£l'tln L'lf~ 1'1'lqL\J'tl{mm L'lfl'i"1'1'lqn-n'li 11'lq 

ti'lJ1Y'UI'l111'Y'I-r~a vra'tl~ \~vl~am 14'1L'lf'U~ m::iJ'tl~aL \J,-~ 
... .. .. .. ...~1 " .. ..I ..1 

lJ11'l~'VI1tl4'111Lfl1J LL U\JlL\Jla'S'S 'VI'Sf'I'Y'IVILflatJ'U'VI 

., ..... .. 
4.2.4 n1~VI1an"Mw:ftlJU~'!Ia~'tm:~aHat~ 

4.2.4.1 nT'i'VI1f'1111J'VI'U1LL 'll'U\Jn~'lltl4'1ltltl;Jae.ltJu {Bulk Density) 

52.63 

28.96 

17.66 

0.06 

1~t~~1l~lv~1~'1JU::l;Jac.lmJ~1n"'ia 4.2.1 111.a-~thvnrn LL~1Yi1nT~vr1 
R111JVI'U1LL 'll'U'un~ ~1n\jm 3.2.4.1 (~11t~a:: L~t.J~Il11"lt:.~'U1n ft) 'Y'!ui1 llf'1111J'VI'U1LL ti'U 

137.18 n1an-i'1J~tl~nU1f'lnL1J\Jl1 
.X 

4.2.4.2 m1VI1f'111lJ"ll'U'llil4'1lt.Jt1Jae.lat~ 
" 

1 I U I ol II o .X 
~f.l~1J\JlltlE.J1~'llflt1Ja~tJE.J~1n'IJa 4.2.1 'VI1n11VI1f'1111J"ll'U'llv4'1J£Jt1Jae.la£J . " " 

( 

.. 1 ... 1 .r ..,j, 
'11n\jl'l1 3.2.4.2 ~'S1£Ja::mv~mfte.J'Uln fl) 'Y'ItJ11 lJf11f1111J"ll'ULua£J'SCl£Ja:: 33.04 

4.2.5 n11\h::1J1Wm1J1W'!JfJ:1Jae.latiL'Uen 10 \)oU1U'IoU1'!1Cl~LVIfltJ1fl~1\Jfl~-1Lih.1 
" ~ ~ ..I .-. 1.. .I o " ..I .,. .f 

L u'U n11f'l n'\i1 L 'Y'IB f'11~ n11W u'S1J1N'IJ f.Jt~a~ tl £I'll tl4 L Vlf'I\J 1a \J\1\J a~~ LEJ'UVI~t Lf1~'lJtJ 

1u~n 10 tl 'ti'1~VItJ1 (~1'S1~vl4.6) 'Y'IU11tl~l.J1nJ'IJEJ::~a~CJEJS1LLt.l11tJ1JLYl1J;J''U'rJntl 1'UtJ Vl.f'l. 2564 

LVIf'ltJ1a(;\'1ua~4L~'U-;J::iJ\J~lJ1N'lJ£J::~aeJam~lJ1!1n~u fia 1,815.43 n1an-r1J~B1'U ~4LWn 
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£J~fli.l')~fl£JU'llEJ~1lfl~mJ 'rlU11 \l~ij'!JEJ~~11tl 955.46 n1flni'l.I~£J1'U 'llEJ~~hJVI~~ 525.74 nLflni'1l 
'II II II 

~£J1u '!JEJ~~'liLfifl 229.89 fi1flni'1l~£J1u u.f!:J'!JEJ:Ja'Um1tJ toa6 n1flni'1J~a1'U vr~ilfiTm~ 
';11fln1')Pim~t1ifL tl'U L WEJ~fi1')1'l1~n1'HlAL vhtYu u.~a ~1~1 ')flm1l"'1l.ITHlti1'1i'mJfl~~n~11 
1 i.Jt)')~ nau n1')11~ LL~'U fi1')i~ fl1')'!J EJ~1Jfl~ BEJ~\1~ Ln~~'U L 'U£J'U11'l (;11~ 

d -~ 0 "" "I ... ~Ill Ill ~1')1~VI 4.6 fl1')thZ111Wu')1J1W'UEJ::"UB~LVIf1'U1it~1Ui'lfl~LEJ'U ~'Uelfl 10 u"U1.:J\II'LJ1 

tJ 
., - 0 

tfili1CU tnll10l"UV::2Jit~ilVLL,ja::th::LilVI ilfl'11n1')Lflfl lil1'LJ1'LJ 

rut "UV:: th::'U1m "UV:: (nn./1''LJ) 

(nn./fi'LJ/1''LJ) (fl\1) (nn./1''LJ) li1\tJ 
.. ... , 

n'lfLfia 
., 

il'UVI'l'V il'LJA'11V 

2555 0.17 10,158 1,726.86 908.84 500.09 217.58 1.036 

2556 0.17 10,215 1,736.55 913.94 502.90 219.84 1.041 

2557 0.17 10,272 1,746.24 919.04 505.71 221.07 1.047 

2558 0.17 10,329 1,755.93 924.14 508.52 222.30 1.053 

2559 0.17 10,387 1,765.79 929.33 511.37 223.54 1.059 

2560 0.17 10,445 1,775.65 934.52 514.22 224.79 1.065 

2561 0.17 10,503 1,785.51 939.71 517.08 226.04 1.071 

2562 0.17 10,561 1,795.37 944.90 519.93 227.29 1.077 

2563 0.17 10,620 1,805.40 950.18 522.84 228.56 1.083 

2564 0.17 10,679 1,815.43 955.46 525.74 229.83 I 1.089 

4.3.1 fl1')Pi n'li1 La'LJVI1~n1')LnU')1'lJ')1lJ'tl EJ::lJfl~aEJ'!Ja~L VIPIU1fl~1Ufl~.:l L~'LJ L ~£1.:1\11n 
U';J~ U'LJL Vlfi!U 1fl;i1uf! ~.:~ L~ufi'.:~ hi1~iim')LflU'ti'LJ'tiEJ::1Jf!~ a EJ ~1 i EJ1~vh n1')~111\Jfl11'l~'U11J . " " 

.,j ... "' "" .I 'i "' "" .I I ~ L 'rlflfll m~1L"''LJVI1.:Jn11LflU'll'LJ'tl EJ~lJa~aEJ ~~EJ n11£JB nLL 'U'U L"''LJV11-:In11 LflU'!J'LJ'!JEJ::lJfl~ a EJ LL 'U.:IL lJ'U 
" " " 2 L~'UVI1~ ij')1EJfl::LaEJ~ ~~ij 

.., .J .:!4 ~. 0 ~ 
4.3.1.1 L"''LJVI1-:IVI 1 L 1lJLfl'U'!J'Ufi.:IU(;]L1fl1 05.00 - 11.00 'U. V11n11Lfl'U'!J'U'tiEJ:: 

1Jfl~amtl'UL1fl1 31'U ~a 1uiuVJ{ 1uvt5 LLfl~1'LJ~ni 1~m~1la£Jfl\11flLVIflltJ1fl;i1uf!~~Lel'U1tlei'~ 
c:t .J d II 'l 1.c.J II Cit. 1tJ ._, ct ..:J 4 II ll.l r.::J 

\I~Lfl'U'!J'UVI 1 fl£1 'U1'U~flfl(;l::LL'U~ \111JVI 5 LLfl1L~'UVI1.:1 EJ~~~Lfl'U'!J'UVI 2 l'la'U1'U"'11J'!J1 'VIlJVI 4 
~ ~ ~ ~ 

"' , ... "" ..,; ... "" ... ... ,..,; "" .. 
'U1'U~a'U~1')')fl 'VIlJVI 10 ';J~Lfl'U'!J'UVI 3 'U1'U~~LEJ'U 'VIlJVI 1 'U1'U'U1VIa~ \111JVI 12 \I~LntJ'!J'UVI 4 '\1 , \1 , , 

II T .d • .:::.~ 0 ...,. ( .J ~ cf 0 
'U1'U ~ 'rl'U"'11.:1 \111JVI 6 LLfl::'VIlJVI 14 (;111Jfl1~'U (;1111-:IVI 4. 7 U.fl::Jl11'l~'U1fl .:!) \11fl'U'U\I.:I'U1'!JEJ:: 

" " 
1Jfl ~a EJ~.:I'VIlJ ~ 1 tJ fl~"' fi1'U~ n1i ~'!J EJ ::1Ja ~a EJ'!J a-:1 L VIPIU1fl Lii a.:JlJ fl~ 1\1111 111J')~ EJ ::VJ1-:I~.:!i'U 
" " ' 
79.20 n1flL1Jm tJ~lJ1W'!JEl~1Jfl~aEJ~Lnu1~~-:~'VI1J~ 2, Bo ii1fln~1J fi~L iJ'UtJ1::1J1ru 8oo - 1,ooo 

nLfln-r1Jt;la1'U 
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• ... al ... d ~ 
~::V~1-4 

ft1fi\J'Vl Lfl1J'V11-4n11Ln\J111J1JV::2Jft BEl 
cnlaw,.,-> 

1 
o G G .,j II 1 ( t..l ) 

L'VIf'I\J1rtiJI1\Jftfl·mJu - 'jf!Lnu~u'Vl 1 u1u flniJI:::um ,.,~'VI 5 5.60 

2 "' ... ... l ( .... ) ~f!Ln\J~\l'VI 1 \J11J flniJI:::LL\N ,.,~'VI 5 3.20 

3 
G .,j I' u ,.,j II i ,.,j 

'jf!Ln\J~\l'VI 2 \J11J"'12.J~1 (VIlJ'VI 4) LLft:::\J11Jf!Cl1J"'1~~fl (VIlJ'VI 10) 8.10 

4 
G ..,j I' G ,..,j II ,..,j 

'jf!Ln\J~\l'VI 3 \J11Jfi·Uf.l1J (VIlJ'VI 1) LLft:::\J11J1J1'V1Cl~ (VIlJ'VI 12) 7.90 

5 
"' ... ... 1 ( .... .... ) ..,j .... 

'!flLnlJ~\l'Vl 4 \J11J 'n1J"'11~ ,.,lJ'VI 6 LLft:::VIlJ'VI 14 - "'fi11J'VlnT;Jfl~V::: 30.66 

lJn~CJ v~a~ L 'VII'IU1rt Liia~unmVI1') 

6 
..r • .., ~ ... • ~ 

"'m'U'VI n1';Jfl'!Jtl:::lJft am 'VII'IU1rt L2.JCl~l.Jnfl1VI1')- L 'VII'I\J1n murtf!~ Lti1J 23.74 

1111~::v::'V11~i~au 79.20 

• ... al ll d ~ ~::v::"M14 
fl1fi\J'Vl Lit'U'Y11~n11Ln\J'll'U't.IV::lJfl ilV 

Ciilawfl~) 

1 
o G G ..J II 

L'VII'I\J1ft1Jl1\Jft~HLV'U - 'jf!Ln\J'll'U'VI 1 \J1UJJ'VIil~ (,.,~~ 13) 8.7 

2 ';)f!Lnu~u~ 1 U1'Ufl'VICl~ <,.,~~ 13) 0.70 

3 
"' ... ... 1 .. . ... 

~f!Ln\J~U'YI 2 u1u fln~1lJLftV'LI (\-1lJ'VI 7 ) 5.84 

4 
"' ..,j ... ,..,j 

'!flLn\J~'U'VI 3 U1'U'U1';J11J (\1l.J'VI 8) 3.88 

5 
"' ... ... .... 

';Jf!Ln\J~'U'VI 4 \J11J\-1'UmLLfl1J (,.,lJ'VI 2) 2.80 

6 
"' ... ... . . ... 

~f!Ln\J~'U'VI 5 \J1'Ufl1\J~ (VIl,j'VI 9) 3.40 

7 G .,j II t'J 1 ( ,.,j 
~f!Ln\J~'U'VI 6 \J11J ~ 'n'U Vll,j'VI 3) 2.90 

8 
G .,j II 1 i ,.,j 

~f!LnU'll'U'VI 7 u1u uu"'1~~fl (\-1l,!'VI 11) 1.10 

9 
G .,j II 1 i ( ,.,j ) .,j o u ~ 

';Jf!Lnu~'U'VI 7 u1u 'LI"'1~~fl ,.,11'VI 11 - "'m'U'VIn1';Jfl'lltl:::ur~ mJ'llCJ~ . ~ ~ 
14.50 

... 
L 'VI f'I\J1ft L11Cl~l.Jnfl1\-11~ 

10 "'rnu~ fi1lij'f!'!Jtl:::lJn~il t1 L 'YII'IU1n Liia~11nmm~- L 'VII'I\J1n ~1\Jnfl~ L~u 23.74 

~111~::v::'V11~i~au 67.56 
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g u z 4 1: ., ,K Q 

4.3.2 n1'~nm~1il~"i1n1"ifl'LILUfltHI'LI111'LIL'UVL'Wfl-1 
o II C: Ill cl t 

~1 n m~mvr'LI fl La'LI'VI1.:1 nTnnu'tlu'IJ EJ :::2;Jfle.le:JEJ VitJ11 Lau'VI1-1'VI 1 ~::: EJ:::'VI1-1 u m'i 

LntJ'IJ'U'tJEJ:::lJt=~e.Jvmr.:~~u 79.20 nLflLlJ~~ t<U'J121'uL;ftlLYia.:l 7.8 a~~~el'l'U ~.:!tT'U tl~~1n1'~liJ1l!u , 
,¥ ..,. .. ., 1 .. 11 ..J t d ol ~ ~ 

L'Um Via.:! 10.15 n ~a LlJ~~~ t~a~'l LLa::: La'U'VI1.:1'VI 2 ~:::EJ:::'VI1.:1 'LI n1'HntJ'IJ'LI'IJtJ:::2;jawmJ'VI.:Iau 

67.56 nLmlJ~~ tiJ121''LIL;ftlLYia.:l 7.8 a~~~£11u ~.:!tT'U tl~~1m~t<U'J121''UL~mfia.:l 8.66 nLflLlJ(;l~ 
~£)~;;]~ 

4.3.3 ;i1'LI"l'Lin~"Llv::: 

~1nt1~111ru'IJEJ:::2;Jt=~e.lt~EJ~Lnfl;1u 324.25 n1an~1l~t~1u ~~ntl'Lit1~111ru"l..EJ:::~Lnfl;1u 
vr~at1fl1v1Lvhnu 2,267.25 n1an~1l~t~at1fl1v1 -d'ufit~ tl~lJ1rum~~.:~'llEJ:::LL~a:::f1~1L~t~'LIL'Vhnu 
5.67 n1an~lJ~tlat1fl1, ~.:JtT'LI L 'VIf31tJ1fl~1tlflfl.:ILV'LI~tl.:) 1 i~£1-:IL iti.:~'IJEJ:::~ii'll'U1flf1111J';J uh!t~EJ n11 • 
o.o4 anu1f'lnL1J~'i fi.:J 2,581 ti'.:J (m1EJfl:::LaEJflm~fi1'LI1ruf11fle.Ju1n ';1) ~flL tl'L1~1f11 380 u1'V1 , , 
~t~ti'.:~ ;.:J~t~.:J1i.:JutJ~:::lJ1ru1um'i~fl~mtl'LIL';1u 980,780 U1'VI ~.:~tfu Wj~EJ1vi'vhm~~m~1\i1u1u , 
U ..,j .. ""1" V U II ""1" 1""1 D 1" D G t'l.:I'IJ EJ:::'VIf1d'ilJ L Viti vratl flflfl £1.:1 nu La'U'VI1.:1'VI ~ tltl nLL tJU 1 ~fl tJ n1VI'U~ VIL 'V1 f'ltJ1a (;11\Jflfl.:l LEJ'U 

~tl.:!Litl.:J'tltJ:::vliim11l~L'Vhnu 120 a(;l'i \i1'U'J'U 650 tl.:J L~EJ1ivranm~~111miti'.:~'IJEJ::: 1 tl.:J 

~tl 4 f1~1L~ti'U (m'l1.:!~ 4.9) ~~Ltl'L1~1f11 1,350 tJ1'Vl~ati'.:~ ;.:~~a.:JLi.:JutJ~:::lJ1ru1unT~~fl~a 
... "' 

LtluL';1u 877,500 tl1'VI vi'11~tJ'i:::VIEJfl.:!tJt1~:::1nru1vi' 103,280 \.11'VI ~.:~ilti.:~'IJtJ:::\i1uTlJ~.:JmiTl 

a1111~ma.:~~\.I\J~lJ1ru'tl EJ:::~ Lnfl;i'u'll a.:J LL~t=~ :::fl~'J L~a'LI1vi' L ViEJ.:~Vi£1 

D ... 
D U .,j 

"" " 
,.,; ;!1'U"l'LICI~'IJ v:: 

fl1fl'U'VI '11il'IJ1'\J 'VI11'VI 
'IJ'U1fl 120 afl,. <no~~> , 

1 " d 
1 72 tJ1'U~.:!Lf.J'U 

2 
IV 

'IJ TlJVI'U a .:J LLfl'U 2 36 

3 ~1'Utl~ 1 't'I'U 3 49 

4 " .. 
4 55 'IJ1'1Ja111'1l'J 

5 ~1u1fln(;l:::LLtJ.:J 5 62 

6 ~1u 1 Vl'Ua11.:~ 6 40 

7 ~1'1J1fln'IJ111L~f.l'U 7 64 

8 
IV 

'IJ1'U'U1~1'\J 8 50 

9 " 0 

9 40 'I.J1'1Jfl1U.:I 

10 " ~ 

10 32 mu~mua1~'lfl 

11 ~1u 1 uua'J'i'ifl 11 35 

12 
IV 

12 58 'l.I1'U'U1'VleN 

13 
IV 

'I.J1'UJJ'Vlel.:l 13 15 

14 ~1u 1 Vlua11.:1 14 42 

\i1'U1'Utl~'IJEJ::~.:I~'U 650 



U Lrtf1.tf1.L£':-f1.f;} 1 ~8[':1~rt~~I!.~LU~~~LUf1.t} 1L~~LU f1. t ruLrt~~fl.ll.t' 
1\ 

t-8~f1.1T\~t-8~fttf1.~1t-~~n.L~~Lil.~IA.1~~11 f1.~~~,~~~~~fl.ruLrt~f1.~~~LUf1.f;}18~1 f1.~ULrt~8[':1~rt~~l!. 

Um1~~U~kf1.~1t-~~ll.L~f1. t~URL~~ t f1.~~Wt~f1.f;} 1~~tL~Ut-~~LUt-~l!!l]l}t'l'\ ~~L~l!!l1t-~M.~~~ruf1.LIU 
" " 

8~1t1. 1~tp.nt11l.h-~t£tA.g!:~~t-~ fl. tf1.~f1.8~1 9 f1.lJt'8!)-18~f1.~1 t-~~ll.L~~Ln.~IA.1fl.lJ~ t~Lfl.Lrt~t 

U~11~l!!IIA.~~I!.LM8;UJl.Lrt~f1.n1~LUt';l!.fl.tf1.8t-1~~11 Jl.full. 1 ~~f1.8~1t~l!!lttUJl.Lrt~t'81!.~8M~rt~l')n, ,.. ~ o 11 _. 1; .,. 10 ,.. IP' 111 11 _. 1• 

~Lfl.8~~LU~fu,(l.L.\A~~t~11 1:-~1!!1 1 ~~f1.8~1U~Lrt~UL~~I')f1.8}rl.k~f1.~1~~f1.~1t-~~ll.L~~Ln.~IA.m~1 
1\ 

~t~U~~~L~l!!l1t'~M.~~~ruf1.LIUf1.t1 n.n. 11 fl.~T\ t 8~1t1. 1 l')tp.nt1!:~~11f1.8~1 tkl!!lll.lJ~ ~t~L~rt~ 1 · 

~LUf1.f;} 18~ 1 ~LUt-~1!!11 rtt~L~ 1U~Lrt~f1.f;} 1~l!!l_tt~~~1 ~~L~l!!l1 t-~M.~~~ruf1.L1Uf1.t11l.n. 11 fl,tn t f1.Jl.rtil.~l')n, 
1\ 

~Ll!!ILT\!l~LU 1:-!.1!!11 !:-~~ ~~ ~11 ~~1 P.t~ IA.l11 ~!.fl.~ 8 ~ ~rt~l') U.U ~11 ~~f1.8~ 1 tkY~ ~ ~11!1-t rt~m !:-~~ t~ 
" f1.~1t-~~n.L~~Lil.~IA. 1 f1.UL~U8f1. ~tW!.~RU1t-!3U.rtl!!I1~L~Jl.ttLU~~ll~LrtL~ t~RU1tLULIA.IA.f1.M.rl., ,. 0 )0 II .. II OJ"',fl. 

• • • f1.~t'!.fl.ll.kfl.!.L~f1.~ 12ol !3~ 1 M.Lllt~U_tt¥1.L,{\~~11U_tt¥1.~f}L.\A np. 1 ~~L~f1.lJrt.~Urtt!.Lrtt~TI~t ~L~~I')Gr 

lt\::filll.Ufil11 ~~fil~l t-lt\T1.GU fi113M~ft::fiiU.ruLrU,n ~~T\13!.. 1t.t.~::~~1Ht!..~1 t-~::~11!..LU T1.T1. 1 Ll!1!..tl!!lt-& f=' 1'11 ;:' I 1• ._1• IP A I 'W I 'W 0 P 

1\ 

f1.~1t'~~n.L~~Lil.~IA.1t-!3U.~8M~rt~~n.f1.fl.rl.U1tLU~~11rtttn.ttn.U1!.LUf1.t~L~Q.tLl!!l~~tLUf1.nmM.1 " 0 ,. , ~ I II I I; fP" 

99"Ll ~~~!3truLrt~!.f1.~~01~!!!1111.1t~~fl.~~11 96 ·gz ~~1')8!.nlLrt~~ni')~01 ~ti')L~~fil!3filll~LrtL~IA. II I"' .. !,;;. II I" I"' II I I"' 

fii!.IA.rl.!3~fill!.rt Ltll.M. T1.fil1 t-~~ll.L~~Lrl.~lt\ 1t-!3fl.fii(3M~rt~I')U.t-!3U.rl.!3U~~n 6!1:-!3 ~rt8fl.UL~~8rt1 ~11 t-~ ,J P 'W ~ I ~ 0 ,. ,., 1'1 p I 

t'L~rl.8~ruLrt~!.fl.ll.t-T\Qo 11:-~ IA.Lil. 09"SL9' 11 £'17 l:-llt'~rl.tf1.L£':-f1.~rt~ 1ruLrt~!.fl.rl.t'2o tt-8~ L~n.M.n~t-L~ 
' ' 1\ 

n.~1 t-~~n.L~ ~Lfl.~IA. 1 1:-!311.~ !3[':1~rt~fil U.!.LLI~~~LUT1. t fiiL~,H L~tLUruLrt~!.fl.!.LUt-LtL~UL~ 

rt~~Lrt¥1. 1 rtLtl!!lrt~tn.ttrtt!.ll.U1 tA.::fill!.t'll n.tn.L&nlLrttn ~~11 1='1'1 , r:. ,.. 0 _,. 

!3M.t-fil ~ 1 t-Lr!3~t r1.8~ 1tkY::~~11~~::fiiU.rl.fl.ll.W1ll!.LrtL~_p.t-LIA.r1.~1t-!3~t-~~11 1 ~ t'LIA.T1.~1 L~U 1')8,Clo~t 
n. 1\ 

n.m~~fil ~omw~~tn.n.n.u1 IA.fl 8M ~rt:: !'l fl.ruLrttn ::~11 1 IA.t-LIA.r1.~1 Ltu n.~fl!3M~rt ~filn.~~Lu p r' A I II p r' 1• wl 
1111 

r-' II I ~ J• A 0 

• ~&t',@fl. t t'LIA.T1.~1~LUn. tt-LIA.~fil~~2o W t ll.n.11U!3!3~~ l ~t-LIA.r1.~1 ~11 ULrtt'L~r1.!3~t-gM. 18} 1T1._ttL,{\Ho t !.LU 

Lt~8J.A.tLIA.fil ~1 fl 8rl.ruLrttn rt~!3UIA.ttll.IA.~fiiU.rtt-tllt~rufl.IA.~~1 1:-tl!!l~ ~1!111 t-ttLUrl.tULrtt-LIA.~fil ~til., It II 0 II "="I 
1111

PI r' P 'W r' A I ._, 1'1 J. 

::filfl.n.n.n.w1 t'~llt!1-t L,tt\1:-~rl.lJt'L~ t'L£l-T1.!3~n.L~~~t-L,tlt1.l:tt-LIA.::~::t,~11 n.~n.!3 ~J.A. 1T1.lJt~~1 n.p,1 n.t 
1\ n. 

fii!3M~rt::fill!.rtt!.n.t~n.u1¥1.tn.m1U!3B~t l IA.t-LIA.n.~mt~ ~!3M ~rt~filfl.n.fl.n.U1tLun.tt-8n. 181!1rtLtl!!lrtt-& 1• p II IS f' II I 1• 1J p I P _, 

n.u w ~1 n.11.1n., ~ !3 ¥1.tn.Ln.ltJ.A.~ ~ 1!111 fil !3M~ It:: fil n.rttt n.ttn. u1 ¥1., n. n. 11 u !3 !3 ~t 1 lA. t-L IA.T1.~1 111 10 l,1 II II I I 1• p 1"1 l, II r' II 

UL~t-8p 1 T1._t-!3~t~g g· L ruut~!.f\!3~ T1.lJL!A 1::~1:-~M. 18} 1f1._ttL_r.,e.ttLU~11 T1.lJI:-L~~rtt!.ll.ttn.w1~LUT1.t 

1:-LIA.~fl~!.!: t} l t'l'\t'LIA.T\~1 L~n.~ 1::~ r1.~!3~rtkU~1~ 008 -009 ruLrt::tfl.rl.f;} 1~~ llkU~l~ Ol17'1 
... " 1\ 

~rtlt1.t-~~tf1.W1~~8[':1~rt::filfl.ruLrt~f1. n.~8.~tl!1g s·L t-~M.1!3}m,ttL_r.,e.t ~~rtm1~ 9Cj"L9 

n.~t-~fil!3~~ft~filn.n.n.n.~1tLUn.tt-LIA.~fil~~_e.t l ~t'LIA.n.~mt~ T1._t-!3~rt}U~1~ 000'1 -008 nlLrt~!.fl. 

rl.Q-1~~ rtkU~W O£L'l ~rtlt1.t-l'\~tn.~1!1fil!3[':1~rt~~fl.ruLrt~f1. ~~g!3~tl!1rt1~1~ Cj1"01 rl.f;}1~~ 
" ' 

t-gM.m~m,ttL,{\HottLUL!.l!1l3 n.~B~t~~ S"L t-~M.m~m,ttL_r.Rot !.1!1111~1~ Ol"6L n.~t-~t-LIA.~~~tHot 1 ~ 

t'LIA.r1.~1 UL~~tn.~1~~t-~ T1.lJtfl~1T1.P.lT1.1,.~8~t~~n.L_cL~J.A.t-L~¥\~~t'LIA.r1.~1~~11 ~~~~~11t'8U.fil8[':1~rt 
~~fl.rl.U.Il.U1~~t-Ltlt1.~tt-!3T1.1!3~rtLtb!rt::~11f1.Urt!3Q. 1¥1., t-LIA.r1.~1 n.n. 11U 8!3!-LU rt~tfil~tH n.n.t-LIA.r1.~1 l p I f" I ... A ,. II f. II Pl'l 111 'Citt'l ~ 1'1 

n.g. 1 U!3!3r1.~1 1:-~ ~ll.L~ ~Ln.~ lA. 1 t-8U.fil !3 [':!~It:: fil U.rl.l!.ll.~1 tLU t-LIA.r1.~1 ~n.J.A.L~ !.LU U L~ n.,ttt-~ 
" 
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\J'Vl'Vl 5 

a~tl~an1~Am;1LLa~.u'vLaumLu~ 
' 

5.1 a1t1~am~f1n~1 

5.1.1 ~am~fin~1a.n1VivY1\ tiLLa:all1Viil~~uu'YJe:H n1~~1u~·uma: Lfl\J'Yl\.I'Yl ~:\!ae.Jua 
'UilUhuatt·UV'U vn..J11 L'VIPIU1i'I~1'Ua~~L~'Ui1~u~vY~l·nJfl 187 ;t1~1~fl1aL2J;t~ ijtJ~~'!!1fl~ 
lil12J\1~fl!1'U'VI~LihJu~1-ei!Ji tu tJ YLPI. 2555 -;i'1u1u 10,158 fl\.1 fi~Ltl'Ufl111J\1ti1LLtiu 
'llv~tl~~'!11n~Lvhnu 54.33 fl'U~e:J;t1~1~ii1a L2J;t~ ~1-ei!l~~1ut vrqji1n1~Lnu~12J~1lJ'YJV~ 

\11nfli'1 L~e:J'U'YJ€1~~1 L€1~ 111 uu~L 1ruU1'U'YJ€1~~1Le:J~\1a-3~1n,ru vhm~ri1~~'YJ EJ~~1 v15m~u:n 
'i1-ei!)"S~m11ti\1~-3LoU1B~1'U~12J'YJEJ~\11flf'li'1L~m.t'YJ€1-3~1Le:J~LL~1U1'YJEJ~~1mtJv1-3;t11J~1~~'U1 
'llt~-3~1 Le:J ~\1~t~11invi'-3;! 12.1~~n ~ 1-311-3 L tlG'i 1.n 1 vue:J n\1~,j'1u ;-31 i1fin1~'Q~\1~2J Sj-3 ~1'U'YJ v~ 
\11n~1uA'1t u\1l.iu1u~~nm~ri1~(;1 L(;IEJ15m~L~,~~'YJv~viL~na1ti2J1n~~ L uu'YJEJ~tl~~ L.n'VI'*11 tJ f1e:J 

v 

11ia12J1'Hl'li1nau2J11m~ L'litJ LPI"eJ()-3'Via1a~n ()-3vftJ'YJtJ2J 'lltJ-3'U~\1~ L uu~tJ ~1'U'YJEJ~~a12J1"S() • • 
'll1EJ1~n~~vi1m~Lnu~1u~12J HL v;e:J~tJ H'!.11EJ1 ~nuvie:JI'11i'u;ft~"lltJ-3Lrh 

~ • I"" .I ..1 ... .X fJ 0 G I • 1 .. 5.1.2 ~i'lfl1'lt'lfl~Tu"S2J1W'Ylfl~~i'lwaEJ'VI Lflfi'U'U L\.IL'VIfi\J1a;t1\Ji'l(;}.:l L~'U 'ViU11 u"i2J1UJ 

nTHnfi'YJV~lJaeJt~mo~EJ 324.25 ii1ani'2J~t11'U ~m1m~Lii(;l'YJEJ~~ae.Jt~mo~EJ~tlfltJ~tJ1tiLVhnu 
0.11 ii1anf2J~tJf'ltJ~e:J1tJ e:J~ri"tl'l~nt~u'!.ltJ~'Ilv~lJaeJt~EJa1'U1\1qj\J::L U'U'YJEJ::'*11 tl Lo~vtl~::2.11ru 
~tJEJa~ 52.63 L ~tl~~, nnri2.1~1mh~~Tut vrfliL tltJ~1'UR1LtJ\1l.iuTu 'Uti n,!m U'U'!l EJ~~'U'VI~eJ 

• ·~ v 

LU ~ El U"S~2J 1ru ~tl El a~ 28.96 'YJ El ~~1'11 Lfl a LO~ EJU ~~2.1 1 ru~tl El a~ 1 7. 66 LLi'l ~'YJ El ~elti;t "S1 fJ 

Lu§f.ltl"S~1J1ru~e:Jf.la~ o.06 i1fl112JVItJ1LLti'Utln~'!ltJ-3'YJf.l~lJa~tJf.l Lvhnu 137.18 ii1ani'2.1 
I ~ ... I J{ .1 d II ~ 

l'lmlntJ11'lnL:Um I.Lf't::l:Ufl1fi11:U"U'U"lltl~"lleJ::l:Uf'IHele.JLQfleJ'Hlllfl~ 33.04 LLfl~lil1flf11'5fl1flflT'HU v v 

ti~2J1UJ"!lfl~\jaeJm.J1tJ~n 10 tJ.U\~\1U1'!lti~L'VIPIU1a~1'Ui'lfi~L~'U Vft.d11u\'J 2564 ~~i1t1~2.11ru'!Jv~ 

1,815.43 n1ani'2.l~e:J1u ;~fl(;lLUtJ'!.If.l~'*11tl 955.46 ii1anf2.l~t~1ti "llf.l~~u'VI~t:l 525.74 nlani'2.1 

~tJ1tJ '!.lf.l~TI'I1Lf1a 229.83 n1anf2J~tJ1u LLa~'YJEJ~eJ'U;t~1EJ 1.089 n1ani'2J~e:J1tJ 

5.1.3 ~i'lfl1'iflfl'tt1LL 'U1'VI1~fl1~LOU~1\J~12J LLi'l ~fi1i fi'YJ ~~~a e.Je:J fl'YJ'el~ L 'VIfi\J1i'l ~1\Ji'l 
G o 4 ., ., 

fi{IL~'U e:J1Lfle:JL2Je:J~~ntt1\11~ ~~vr1tt~nfi1'VI1'i 

L ~ tl~\11f1U\J~U1J L 'VIPI\J1a ~1Ui'l (;}~ L~ti v~ 11ii1\1U1 El~1'U'VI~tl L ~1WU 1~i'uel ~'!!e:JU • 
1 ti n1~~fl n1~'!l El~2Ji'l eJ €1 f.J'!l€1~ L 'V1Pitl1a~1tla (;1-3 L~'\.1 m~ f.J~-31~vi1m~Pi f1~1L~'\J'V11-3 n1~ Lntl'!l'\J"!Jfl~ v v 

2JaeJtJf.J"!le:J~L 'VII'1tJ1a~1Ua(;l~ L~\J L(;lEJ1~tJtlflLL tltJL~'\J'VI1~n1~Ltltl'YJ1J'!JEJ~2Ji'l~tJEJLL U-3L U\J 2 L~'\J'V11-3 
v v ... 
~ 41::11 IV llllilll 

2J"S1f.Ji'I~L€JEJ(;l ~~\J 

II .c:J ~~:::I 0 C::: 

5.1.3.1 LatJ'VI1~'VI 1 L~2JLfltl'!l'\J;t-3LL;tL1i'l1 05.00 - 11.00 1..1. 'VI1n1~Lfltl'!l'U"!lfl~ 

2.1aeJe:JEJLU'UL1a1 3 1tJ fit~ 1'\J~tJ'VIi 1tJ'Viu LLa~1'UPini L(;lEJL~2Je:Je:Jn~1m'VIPI'll1i'l~1tJa~~L~'U 
v • • 

1tJV'~Iil(;}Lnu'!ltJ~~~tJ1tld u11..1Lfln;t~LLu~ (\11ivi s) u1ua12.1"li'1 (\1l.i~ 4) ,j',u~t~'Ua1~~r~ (\1l.i~ 1o) 
~ \J \1 , 

U1'\J(;l~L~'U (\11ivi 1) -u'11..11..11'VI€1-3 (\11ivi 12) LLa~u,u1Yl'Ua11~ (\11ivi 6 LLa~\11ivi 14) 1'112Ja111i'u 
, \1 " '\J 
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'OJ1 mr'IJ~ .:1~1'!1 EJ~1H'I ~ E1 EJ~.:JVI1J~ 1 tJ ~.:!"' t11'1J~ rhi ~'!J EJ ~1H'l ~ E1 EJ "llEI.:J L VlflltJ 1 fl LflEI~lJ n~1VI1~ 
'II 'II • 

~11J~~EJ~Vl1.:J1 'Un1~L~tJ'!l'IJ'!JEJ~1Jfl~m.JvY.:~§'IJ 79.20 nLflL1J~~ 1ith2J'IJL;fm Vi~.:! 7.8 ~~~vit~f'IJ 
'II 

el~~1n1~LoUJ111'1JL;fmVi~~fi~L;j'IJ 10.15 nLflL1Jm;la~m LL~~1oU~1'1J1'1J5.:J'!JEJ~'!J'IJ1(;) 1.~0 ~~~ 
,j1'1J1'1J 361 5.:~ 

II ..J c!r:: ~~ 0 ~ 
5.1.3.2 L"''IJVl1.:J'Vl 2 L ~1JLOtJ"ll'IJ~.:JLL~L1fl1 05.00 - 11.00 'IJ. 'V11n1'HOtJ'!J'IJ'!JEJ~ 

l;j(;'I~EIEJL tl'IJL 1(;'11 2 1'1J ~81''1Jel.:Jf'l1~LL~~-r'UVi'JoH"'tJ~ L~EJL~1JEIEIO'OJ1nL 'VlflltJ1~1'i1tJ(;'I~.:JL~'IJ 1tJ~.:~~~ 
" o.1 I ~ ~ II l.,j II ,. cl 1..J II 1..J II 

LntJ'!l'IJ~.:!~EILU'IJ tJ1'1JfiVlEI.:J (V11J'Vl 13) tJ1'1JLf'ln'!l11JL(;'IEJ'IJ (V11JVl 7) tJ1'1J'IJ1'0J1'1J (V11J'Vl 8) tJ1'1JVI'IJEI.:! 
\1 " \1 \1 

LLf'l'IJ (vrli~ 2) U1'1JR1tJ.:J (vrlivi 9) U1'1JU.:JLVi'IJ (vrli~ 3) LLfl~U1'1JL'IJ'IJ"'1~~1'1 (vr1iv111 ) ~111~1~u 
\1 \1 v \1 

'OJ1mr'IJ~.:!~1'!J EJ~1Jfl~EIEJ~.:JVI1J~ L ti~.:J"'C'I1'1J.yifi1i~'!JEJ~1Jfl~EIEJ'!Jtl.:! L 'VlflltJ1fl LflEI.:J1Jn~1VI1~ ~~EJ~Vl1.:! 
'II 'II • 

L'Un1~L~tJ'!J'IJ'!JEJ~1Jfl~EIEJ~.:!i'IJ 67.56 nLm1J~~ 1iJ1l!'IJL;fEILVi~.:J 7.8 ~~~;lt~1'1J ~~~1m~1.UJ111'1J 
'II 

L;fEILVi~.:Jfi~Ltl'IJ 8.64 nLm1J~~viEI~~~ LL(;'I~LoU,j1'1J1'1J5.:!'!JEJ~'!J'IJ1~ 120 ~~~ ,j1'1J1'1J 289 5.:~ 
1 tJ

.. el 0 " ..,j 5.1.4 LL\J1Vl1.:J 'U01~itfl ~1J1n.l"llElZ\!i'IHEIEl'!JEI.:IL'VIfltJ1i'lfl1tJi'lfl{ILEJ'U L'IJEI.:J'OJ1n 

EI.:J fi'tJ ~~ n EltJ'!J EJ ~lJfl ~ E1 EJtJ ~~ LflVl'!J EJ ~ iJ'IJVI ~ 6 LLfl ~'!J EJ ~ ~1'11 Lfi fl1J1 n ~.:! ,!'IJ LL 'IJ1Vl1.:! L 'IJ n 1 ~(;'! ~ 
tl~1J1tu'!JEJ~1Jfl~EIEJ'!JEJ.:JL VlflltJ1(;'11'i1tJfl~.:JL~'IJ f'l1~i1m~~1L il'U Lf'l~.:J m~;l1.:~ ., viL U'IJ~tlli~~1J L "!i'IJ 

'II I 'II 

1f'l~.:! m~vhtl vvr2Yn LLfl~J1vr2Tn;i1fi1Vi Lf'l~-:1 m~5'1J1f'l1~'!l EJ~"ll1J"ll'IJ 1 '\J~tl LL uu L~'Unntlrun'OJ fi!Vi 
• • 'II 

"'.:!Lf'l~1~~ L tJ'Ut;1'1J L ~ElL VlflltJ1(;'11'\'1tJ~~.:!L~'IJ'OJ~ 11i~EJ.:!i'IJL tJ~EI.:!.:!tJtJ~~1J1nJ 1 '\Jn1~-.5'~ nT'i'!JEJ~1J(;'I~EIEJ 
'II 

5.2 oUEILa'IJEI LL \JZ 

5.2.1 m~lij ~m'i'!lEJ ~l,J(;'I~ av~i1tJ'id~VI5fi1Vi ..S1 L tl'U~t~.:~il'IJ LEJtJ1EJLL(;'I ~ LL~'IJ-:11'\J 1m.:~m'i 
.,j.., .. 1 I ll.,j.,j II ..,j 0~ 0 11 tJ .. .-.,1~ ol 
Vl'tl~L\I'IJ LL~~n1~1J"'1'\J~11J'!Jtl.:lf;l'VILnEJ'l'!JEI.:! L 'V'lEI'\J1 LU~n1~ !)tJ~'VlLU'IJ~uli')'i1J 

5.2.2 f'l1~iim~~n~n L~EJ1 fltJ'i~tJtJ n1'ii~ n 1'i'!J EJ~1J~ ~ E1 EJ L ;j.:~ L tJ~EJtJ L Vi EJtJ fltJ'Ii'EI1Jfl'!JEI.:J 
'II 'II 





m1JFI1Ufl1111~fi~. Lncuen 1.11~1,!11.1 LL~::LL1J1'VI1~n11~~n11'UEI::2J~eJilEI'q1J'tft.l. 

m~L'Vl'n1J'VI1'\JFI~: FI~£'1Jl1~1V~n~11, 2544. • • • 
fiila n1-aiia11.1i11J'Uil~tl-a::'U1'tft.!lum-a~~ m-a'U a::2.1~ eJaa. n'i'.:~ L 'Vl"n1J'VI1'\J fl~: 
'II 'II ' 

n~1JFI1Ufl1l1l~Yi~, 2545. 

n11~~n1"S'UEJ::1J~eJilEJilEh.:~FI1U'H;'l1 fiilmh'VIi'ueju~'V111il~Rn1tlnF11il~ 
'II 'II 'II 

II C: II' 

fl1t.I'Vlil~Cl1J. m~L'Vl'n1J'VI1'\JFI~: FI~£'1Jl1~1~n~11, 254 7. • • 
fiilath::'tf1'tf1JL ~e:1n11a~ ua::l ~tl-a:: LEJ'tfU'Uil~'UEJ::1JaeJilEJ. n'i'~L 'Vl"n1J'VI1t.IFI~: 
'II 'II ' 

n"llm ~ua"llii~. 2550. 

fiilmL 1.!1'VI1~ m1a ~ R'~uamLa:: l ~tl-a:: LEJ'tfU'UEJ::1J~eJa EJ. n~.:~ L 'VI"n1J'VI1'\J Fl~: 
'II 'II • 

~~Plm1m~Yi1l~, 2551. • 
n11thi~'UEI::2JiteJilEJLL UU~~nitUilEh~~nq'U1.fiU1it. nl.:IL 'Vl'n1J'V111.JFI"S: 11. tJ. 'Vl., 

2552n. 
'"" II o ,K II llltl T ~ al 

tJ11e:ILL\.11'VI1~LL~::'tliln1'VI1J~LUil.:I~1J n11it~LL~:: 'tf "S:: LEI'tf\J'UEJ::~a~ilEI. 
Clio #:;c.~ 11!:1# 

'n1J'nFI"S.:I'Vl 3. n1~L'Vl'n1J'V111.Jm: H"ll, 2552'!.1. 

fiila~1'VIi'ueju~'VI1"Sil~An1tlnA-sil~fl1t.l~il~g1J n1"S~~n1"S'UEJ::1JaeJaEJ~1J'tf'IJ 
'II 'II 'II , 

mh~FI1U1~;)1. m~L'Vl'n1J'V111.JFI"S: 1J.U.'V1., 25521'1 . • 
fiiiatl-a::'tf1'tft.l m-aR'~ LLEJ n'Ua::1.1a eJilEJe:Ja1-:~on16ua:: L ~2.12.1a fi1. m~ L 'Vl"n1J'VI1tJ Fl~: v v ~ v • 
... ~ 
H'l!, 2553. 

"tl~111ru1JaeJmJ"ll11"lltJv1Ln~;1tJlutl-s~L'Vlf'I1'Vlfl tJ n.f'l. 2536-2548", 'liil11mL~:: 
'II • 'II 

u~m"S. http://www.pcd.go.th/info _ serv/waste _ wastethai.htm. 

3 mn~1F11l, 2558. . . 
I -. .-. II t4 Cl ., U ~ A II 

mmH L£'1"S1lfl rumn£'1~ LL 'JVI~ e:J1J. tJ11il n1"SU1'VI1'i;'l~n1'i'VI"S'WEI1 n"Sfi"S"S1J'tf1~LLit::a~ LL 1 ~~e:J 1JLL~:: 

L~11::1'~f!Wil1'n~~LL 1~ae:J1J. nl~L 'Vl'n1J'VI1'\JFI~: m1J~~L£'1~1Jflt:\JJ11WLL 1VI~ti1J, 2552. 

. fiila'VI1..i1EJ~1u~a~au n1-silri1t.~i11J'Ue:J~tl-a::'tf1'tf1.!9iam"Si~n,-a'Ua::1JaeJilEJ'tf1J'tf1J. 
---'II • 'II • 

I Q Clio II' 

n1-3L'Vl'n1J'VI1\Jfl"S: n11J£'1-3L£'1"S1Jflru111'n£'1~LL1~~ti1J, 2544. 

n1.1n~ ~'IJ'VJ{PJ~. n11fln'\11LLit::WW1J1Lftt.I'Vl1~LnU"S1U"S11JLL~::'Ut.lfl~2JiteJilf.I'Ue:J.:IL'VIf1U1it 
Liia~eh\.11;). m"SfiuF11'1a£'1"S~mqJqJ11mm~1Jf'l1£'1m1J'VI1uru-fil'l: .. .... "" 
1J'VI11'Vlf.l1~f.I~U~~1"!lfi1'\J, 2552. 
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1 "S~ruW-3 Pl. LL 1J1'VI1~ n1'iLLnL 'UUW'VI1 n1'i'U1~ LLF1~1.1J1ti"S::tl1 fl1'VIi'U n1 "Siltll.n FIU~tnfl "' . 
'Ue:J.:!Fii'1L'iil1.!lt.!L'U~\4'uvi~huaa11'iA eht.nilt.11;'l::'VIa1EJ ~~'VI1~~ua11'tffi1U. 
n1"SFltAF111a£'1~~tl~qjqJ11f'l1m~11f'I1£'11'1~11'VI1Uruofi~: lJ'VI1i'Vlt.J1~EJ~u~~1"1lfi1i1, 

2549. 



'li'Bl,J"Vl~LUfJ'U'i1~~{ ,;",untl~V!LVlf'1tJ1~v1TtmVI~L~'U. LL~'UoW~'U1il111U VUI. 2545-2547 

'!lel~ L V1fttJ1a~1\JaV!·UV'U. ~~'l-11VIl.lnV11'l-11'i: ~1'U1Lf'l'i1~~'U 1fltJ1fJ LL"~ LLCJ'U 

0 "' LVlf'1tJ1"~1tJ"Vl~LEJ'U, 2545. 

~'i~'l11 fiLa f'l(;l 'i~ n". fl1111 L .U11LL .u~'!le~tlcsi'ti1'ti'U 1 um'liflm'iifl m'l'tlt~::3Ja ~il t~'ti3J'ti'U 
, \I " • 

L\1Jf1\J1afhuaanun ehU1evi111::m i~wl'fln1ru;~uul 1V1Enih"''UBtl~nrnl1 
" ., ' ·~·H 

Pl~tlf'11?f(;l'il.J'l-11Utu.fi~: 3.1VI11V1fJ1~EJPl~tlm, 2552. 

~1"eN 1 't'IBuru. "v~fi"mtlnf'l'iB~~1'Uli'e~~tJt1um'i~VIm'i"tJEJ::~~ Pin~1mruL V1f'1U1"~Ttm ' ... 
' LVI'V'Im~,;'~~", n1'liVln1'ift~LL1Vl~v3J. 4(1): 27-65; Ll.l~1EJ'U, 2551. 

~1a tlil~Vl~. iJ qj'VI1n1'i:5'VI Lrl\J'tlfJ::~a ~ il fJ l 'U L '!Iff LVI f1\J1a'Ufl''H ;it~~ l 'VI3i. :'J'VI EJ1U'V'I'U tftl1qJqJ1 

~\if'11?fml.l'l-11Uru.fi~: l.l'l-111VIEJ1~EJL;ifl~1'l-11J, 2538 . ... 
~;i'V'I PI~. m'iifln1'l"lm::1uL"'llfiLV1f1tJ1aPi1uau1'Un1fl el1LflvLL1i11~ i~'VI1V~L;it~~l'VI1i. 

1'VIEJ1il'V'Iut5tl1qJcy1-r!tl'i~f'11?ftJf'11?f(;l'il.ll-11uru.fi(;l: 1Jl-111Vlm~m ;iEJ~ 1 'VIl.J, 2549. 
U -.1 ~ -~ ~ ~ ... I tl ~ al &I Q, , t ~ 
~fJ1~'U uUJ';J'V'I~~ LL"::ru'i~f'l LVIEJ'\JG'f~. CSZ'ti1n'if11ilfl'lLLa::u'iZ'ti1nCSf1n~1. 'V'IlJ'V'If'l'i~Vl 5. 

n1~LVI'V'IlJ'l-11'Uf'l'i: LV1EJ1~'U1'V'I1il'l1, 2548. 

L'Vl'V'I'U(]ii(;l'i Ll.JiJ'U1:'J'U Ll"::~.m'i~ 1~~'1(;ll· "mruPin~1n1'itJ1VI1'i,)Vln1'ifh~Vl"tJEJ~ 1~u.J=JG 

Cl~n"u", il'\J1~EJ~.:JLL1VIt1'vlJ. 10(1): 12-24; ~"1f'l1J-fi'U11f'llJ, 2550. 
' 

fifiVI'l LLG'f~~'U~f'l'i. Vfq~ n'i'l1Jn1CSi fln1CS'!IEIZ\:!a~vEJ'tlil.:Jtl'i::'ti1'ti'U 1 'U L "tJ 9l L Vlf1U1a'U f'l'UJ Lfl fl 

:5'~'VIolVIIJ Lfl(;l. 1'VlEJ1U'V'I'UBU1qJ qj1-r!tl'i::f'11G'f'U f'11G'f (;l'i1J'l-11Utu;i(;l: 

1J'l-111VlEJ1~EJ\jWn, 2549. 

ril.lc.Jm 1 'V'IB~~m. "m'iPin~1n1'i~VIn1'i"tJEJ~ 1V~EJm'iil~1'U~11J"tlel~'qlJ"lf'U ~1u"ti~EJ1~fln 
0 .., .., " .... ·.1 _..,.. .., .11 d 
81Lflil'l-11~Q(;l'i ';J~'l-11Vla1u1~ ", 11'iil1'i1;JEJL'Wiln1'i'W~'U1Vf'U\IJ. 3(2): 72-84; 

'V'I(]f'1~n1EJ'U-fi'U11f'llJ, 2553. 

fi'U1'V'I'i tl'i::~'VIBtJ'i1~'UI5. mcsifln1'i"tlEJ::"'f11'ti'U mwu1'Uf!~3ivuncs~;j~ L\IJf1tJ1a'Ufl'Hi1tl1~. 
1'VIEJ1i1'V'I'UBtl1qJcy1Pl"tlf'11&'1 (;l'ilJ'l-nuru;i(;l: lJ'l-111Vlm~m ;iEJ~ 1 vr11, 2544. 

Ufl1G'f i1'U~1'i'itu. n11Am~l1L ;;~L maUL Vi au16m'iifl\:!a~vEJ~U1lJ11oUtl1:: 1a'Uu''h11JL~ 
1 '\JL '!lfl L VlfttJ1a'\Jfl'l'VI1fl1 'VIqj. 1Vl EJ1U'V'I'UBtl~cycy11'Vl a 1f'11G'f (;l'i1JV11U ru.fi ~: 

~ .., - ~ 

1JV111V1EJ1"EJ&'I~"tl"1'Uf'l'i'\JVI'i, 2543. 

52 

ucy"lf1 ~1'i'iru~VJB. m'iiflm'l"llt~::\:!a~vt~ cu LL'VIa~n1Lilfl'!lv~LV1f1tJ1a~1uaauV1'l1EJ'VIa1-:J 
ehLnva'UV1'i1EJ i.:J'VIolf!L;ia~1'VI1i. 1'Vlmil'V'I'UBtl1qJqJ1~!'lh::f'11G'f'Uf'11?fm1Jvr1uru.fi~: 

lJVI11'Vl EJ1~EJL ;iEJ~ 1 'l-12-J, 2550 . 
.. .f """' tl ' """ II 'J 1'VIEJ1 L 'l1El'VIel~. fl111Jflfl L 'VI'U'tlil.:J 'iZ'ti1'ti'U~il'iZtJtJn1;Jfl'tiEJZLL UU'!J'Utl'i13.1 L'UL "lJ~ L \IJf1tJ1a 

~1ua~1t11i'TJ~1 el1Lflel'!'U :5'-:J'VIolfltt:am. 1'Vlmil'V'I'UBtl1cyqJ1~!f'11?f~'i1JV11Utu;i(;l: 
1JVI11'Vlm~m;ifl~1'l-111, 2543. 



53 

'lil1Jl'HU ¥i~L"'Jlru1. nT'i~fln1~11ti.:!Lafl"q11'ti'IJ. nl-!ILVIW1JV11'1JI'l"i: 1JV11lVIEJ1~E.Ifii~'IJI'l~'IJVI{ih~. 

2548. 

q~~n~ 1m1tlflw~. ltiLL uun1~~fln1~t~a::2Jil~vavi L vr111::fl11nu L 'VIf1\J1il~1Uilflvafl::Lnfl 
r:hLJlelfltlflfl::Lnfl ~.:J'VI1flL;ia.:~l'VI~. 1VI~TUW'IJfimtyqpi'~tl1::f311"''Ufil1afl1 
11vnuru.fifl: 1JV111VIm~m'!it~.:J1'VIl-i, 2550. 

ri'Tum.J~flL Vlfii\J1"1iiTUafl.:JL~'U. LL~'Uq'VIfif11flfl-ffl1~Wfli'U1 ('W.ft. 2555-2557) 
• c: ...,.., 0 c: 

'tlel.:JL 'VIf1\J1ilfl1\Jilfl.:JLEJ'U. ~-!IVI1fll.jnfl1'VI1~: L Vlflltl1"fl1\Jilvl.:JLEJ'U, 2554. 

___ . LLt:.~'Uq'VI5f11flflin1~W911'U1 tJ 'W.ft. 2555. ~.:JV11fl1jnfl1VI11: .:J1'U1LI'l"i1::'l-1'ULUU1EJ 
o G 

LLt'l::LL~'U LVIflltJ1"fl1tlilVl-!ILEJ'U, 2555 . 
..- ... tJ ., .. ., ..1 ., ., •• 

v1rufl fl:: 'Ufl1. fl111J~L\Jti.:Jfl'ULna1num~~fln1~'tlfi::1Jilwtlfl. m.:JLVIW1JV11'Ufl"i: 
.. .. 1 

LLvflVi't'Jw~'Uvl, 2553. 

~~1 1Lfll~'lll'U. L VlflL'U laijn1~~flfl1~11fi::LLa::mm U'U~~- !'lru::1VJEl1fll1afliLL"::L VJI'l 1 'U Lt'lfj: 



fl1rUJtJ'ln 
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fl1fl~t.nn n 

nTHl1'Vi'U~,_,t.l1~n~~~1mh.!l (Sample Size) ~1~15,_,B~'Vl1 h EJ1~1bt.i 
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nTHlTVI'U~'tl'U1~n~l.l~1mh.:J (Sample Size) (;111115'tle:J.:J'VI1 h fl1l.J1Lti 

flTHi1VI'U~'tl'I.J1~fl~111'11mh:J (Sample Size) L ~-v1 ~'tnli1fl1111L~mYu11'Yl mh~"!11m , , 
1 ~ iJ1 eJ fl1 G1-r 'U L ~ eJ fl L tJ 'U 1'11 LL 'Yll.l 'lJ eJ 'I tJ 1 ~ "lJ 1 fl 1 ~ 1 Vi-r 'U '11\.11 ~ CJ ~ Vl11 'U ~ 1\.11\.1 ~ LL oW 'U eJ l.l 

(Finite Population) iicm.Jn1Vil.l~'lJ'U1~fl~111'11eJ~1-:Jmll15'lJv-!l 'Yl1L ~ CJ1111L oJ (Taro Yamana) 
., 

Q.l ... 

~\ll.l 

N 
n = 

1 + Ne 2 

.d 
Lllv n LL'Yl'U 'lJ'U11i1'tlv.:Jfl~lll'11v~1'1 , 

N 
Q.l .. 

bb 'Yl'U 'U'U11i1'lJv.:lfl11 L 1B'U 
' 

LL'Yl'U rl111JflGnli1Lfl~8l.l'tlv.:lfl11~1JI'i'1eJ~1\l (0.05) , e 

2,581 
n = ----'------

1 + 2,581(o.o5Y 

Liiv n = ~1l.l1l.l 400 fl-r1L~B'U 

~1t1Ei1-:Jfl1";jrl1'U1C\J'tl'U11i1fl~11~1t1Ei1-:J 
,.,j .., d 

VilJVl 1 'U1'Uii1'1LCJ'U 
" 287x398 

n=---
2,581 
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(nn.) (nn.) (nn.) 

4/YUL/ 2555 2,950 620 3,570 

11/V'Lfl./2555 2,950 1,400 4,315 

18/'l'l.fl./2555 2,950 1,365 4,315 

25/ 'l'l .fl./2555 2,950 1,725 4,678 

1/iJ.EJ./2555 2,950 1,679 4,629 

8/iJ 0 EJ ./25 55 2,950 1,870 4,820 

15/ iJ.EJ./2555 2,950 1,650 4,600 

22/ iJ.EJ./2555 2,950 1,800 4,750 

29/ iJ.EJ./2555 2,950 1,590 4,540 

6/n.fl./2555 2,950 1,650 4,600 

13/ n.fl./2555 2,950 1,610 4,560 

20/ n. fl./2555 2,950 1,580 4,530 

27 / n.fl./2555 2,950 1,520 4,470 

4/Ytrl./2555 5.50 4.00 15.50 0.00 

11/~.fl./2555 6.00 4.00 14.80 0.20 

18/~ . fl./2555 8.00 3.00 14.00 0.00 

25/~. fl./2555 8.00 5.00 12.00 0.00 

1/iJ.tJ./2555 9.00 6.00 10.00 0.00 

8/iJ.tJ./2555 8.00 5.00 12.00 0.00 

15/iJ.tJ./2555 8.00 5.00 12.00 0.00 

22/iJ .tJ./2555 10.00 5.00 10.00 0.00 

29/iJ.tJ./2555 8.00 4.00 13.00 0.00 

6/ n.fl./2555 7.00 4.00 12.00 0.00 

13/n.fl./2555 6.00 4.00 15.00 0.00 

20/ n.fl./2555 7.00 4.00 14.00 0.00 

27 / n.fl./2555 5.00 5.00 15.00 0.00 

il~'l1n1'lbfl\il1l EJ:: 

'd"~vEJ 

ij \il 'l1 n1'lbfl\il'U EJ:: 

1J!;j~eJEJ 

(nn./51lJ) (nn./flt~/1t~) 

520 

280 0.15 

273 0.15 

345 0.19 

339 0.18 

374 0.20 

330 0.18 

360 0.19 

318 0.17 

330 0.18 

322 0.18 

316 0.17 

304 0.16 

... .. t 
tllJ'VI'lEJ 

22 16 62 0.00 

24 16 59 0.80 

32 12 56 0.00 

32 20 48 0.00 

36 24 40 0.00 

32 20 48 0.00 

32 20 48 0.00 

40 20 40 0.00 

32 16 52 0.00 

28 16 48 0.00 

24 16 60 0.00 

28 16 56 0.00 

20 20 60 0.00 

58 
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1u/L~vu!t1 Buvl~ei TI'11L~~ i1hJ ilum1a 
r---~----,_--~-----+----~----~--~----~ 

Cnn.) C1'va~~) Cnn.) C1'va~::) Cnn.) (1'iw~~) (nn.) C1'va~::) 

4/~~~.fl1fl1J/55 5.50 22.00 4.00 16.00 15.50 62.00 0.00 0.00 

11/~~~mfll.J/55 6.00 24.00 4.00 16.00 14.80 59.20 0.20 0.80 

18/~~~.fl1fl1J/55 8.00 32.00 3.00 12.00 14.00 56.00 0.00 0.00 

25/~~~.fl1fl1J/55 8.00 32.00 5.00 20.00 12.00 48.00 0.00 0.00 

1/iJ~'U1tJ'U/55 9.00 
' 

36.00 6.00 24.00 10.00 40.00 0.00 0.00 

8/iJ~'U1tJ'U/55 8.00 
' 

32.00 5.00 20.00 12.00 48.00 0.20 0.80 

15/iJ~'U1tJ'U/55 8.00 
' 

32.00 5.00 20.00 12.00 48.00 0.00 0.00 

22/iJ~'U1tJ'U/55 10.0 
' 

40.00 5.00 20.00 10.00 40.00 0.00 0.00 

0 

29/iJ~'U1tJ'U/55 8.00 
' 

32.00 4.00 16.00 13.00 52.00 0.00 0.00 

6/mn{]1fl1J/55 7.00 28.00 4.00 16.00 12.00 48.00 0.00 0.00 

13/mn-!J1fl1l/55 6.00 24.00 4.00 16.00 15.00 60.00 0.00 0.00 

20/mn-!J1fl1!/55 7.00 28.00 4.00 16.00 14.00 56.00 0.00 0.00 

27/mn-!Jlfll.J/55 5.00 20.00 5.00 20.00 15.00 60.00 0.00 0.00 

';j'Jl.J 7.73 29.38 4.46 17.84 13.02 52.09 0.40 1.60 



{i)111.:J~ "!1.4 fi1111VI'U1LLth.JU6l::fl1fl111l~'U"lle:J.:J"lltl::\j6lt.JeW L~e:J'UVHl'li.f11fl11 2555 

b~el'UVH]'I=t.f11fl11 2555 

.f11'ti'U:: 4 Vtfl.55 11 Vtfl.55 I 18 Vtfl .55 
t d 

fi).:J'Vl 1 
... ' 

fi~.:JVi 2 ' d fi1LOfltl 
~.,. 

fl'a.:J'Vl 1 
~ d 

fl'a.:J'Vl 2 
' .,. 

fi1LO!iltl 
~.,. 

fl'a.:J'Vl 1 

t:1-:JLU~1 (nn.) 1.00 1.00 

tl'l + 'lJCJ~(nn.) 5.50 7.00 

tl~:w1mt:1'l (f!'U .:w .) I 0.032 I 0.032 I 0.032 I 0.032 I 0.032 I 0.032 0.032 

fi11:JJVI'U1LLU'U Cnn./!ilu.:w.) I 93.75 

' "'" fl1b06ltl 

m•1fU~ Ltl c;h (nn.) 

.f1 1 'lJ'U~+'lJCJ~ (nn.) ne:J'UB'U 

.fl1"1l'U~+'lltJ~ (nn.) Vl~'la'U 
J[ II 

fl11:tJ"ll'U ('Hma~) 
' d 

fi1L061V 

0.356 

1.356 

1.001 

26.17 

93.75 93.75 

0.356 0.356 

1.356 I 1.365 

0.985 I 0.993 

27.35 I 26.76 

140.62 140.62 140.62 I 187.50 

136.71 

0.346 0.346 0.346 I 0.334 

1.346 1.346 1.346 1.334 

1.004 1.046 1.025 0.810 

25.40 22.28 I 23.84 I 39.28 

31.33 

~ d 
fl'a.:J'Vl 2 

1.00 

7.00 

0.032 

187.50 

0.334 

1.334 

0.790 

40.77 

' .,. 
fi1LO!iltl 

1.00 

7.00 

0.032 

187.50 

0.334 

1.334 

0.800 

40.02 

~.,. 

fi).:J'Vl 1 

1.00 

4.00 

0.032 

93.75 

0.346 

1.346 

0.780 

42.05 

25 Vtfl.55 

fi~.:J~ 2 I fl1LO~tl 
1.00 I 1.00 

6.00 I 5.00 

0.032 I 0.032 

156.25 I 125.00 

0.335 I 0.340 

1.335 I 1.340 

0.968 I 0.878 

27.49 I 34.77 

0\ 
0 



\ 

) 

d I I s al .tl!'il C. 

Vl1"a1\IYI "tt.5 fl11:1J'VI'\J1tt '\J'\Jttiil~fl1fl11:1J"tt'\J"tttl\l 'tlt:l~:IJ!il~tltl t~ti'\J:IJCl'\J1t:J'\J 2555 
'U ' 

b~ti'\Jijq'U1EJ'\J 2555 

.fl1"tt'\J~ 1 n.EJ.55 8 n.v.55 I 15 n.t:J.55 22 n.t~.55 
"' -

fl~\IVi 1 
~d 

fl~\IYI 2 Fi1bU~t:J I fl~\lvi 1 I fl~\lvi 2 I Fi1tU~t:J I fl~\lvi 1 I fl~\lvi 2 I Fi1tU~t:J I fl~\lvi 1 I fl~\lvi 2 I Fi1tU~t:J 
(),mJri1 (nn.) 

()'" + 'lltJ~(nn . ) 

tl~:JJ1V)~(]\I (iii\J .:IJ .) 

fl11l.l'VI'\J1bb tiu Cnn ./au.l.l.) . . "" fl1tUiilt:J 

m'll'U~Ltl~1 (nn.) 

m"tt'U:::+'llt:J::: (nn.) ria'Ua\J 

m'll'U~+'lltJ~ (nn.) 'VI~~au 
Jf ... 

fl11l.J"tt'\J (~8t:Jiil::) . . "" fl1bUiilt:J 

1.00 

5.00 

0.032 

125.00 

0.946 

1.946 

0.738 

62.07 

1.00 1.00 1.00 1.00 

7.00 6.00 3.00 6.00 

0.032 0.032 0.032 0.032 

187.50 156.25 62.50 156.25 

0.335 0.640 0.346 0.334 

1.335 1.640 1.346 1.334 

0.640 0.689 0.727 0.802 

52.05 57.06 45.98 39.88 

1.00 1.00 1.00 1.00 I 1.00 1.00 1.00 

4.50 4.00 6.00 5.00 I 6.00 7.00 6.50 

0.032 0.032 0.032 0.032 I 0.032 0.032 0.032 

109.37 93.75 156.25 125.00 I 156.25 187.50 171.87 

0.340 0.346 0.334 0.340 I 0.346 0.335 0.340 

1.340 1.346 1.334 1.340 I 1.346 1.335 1.340 

0.764 0.707 0.706 0.706 I 1.039 1.079 1.059 

42.93 47.47 47.07 47.27 I 22.80 19.17 20.98 

0\ ..... 



V11"i1~~ "!1.5 fi1111'VI'W1bb 'l.hJu~::f'i1fi1111~'W"ttu.:i"tttJ:::u~e..lew L~uuihl'W1tJ'W 2555 (viu) 
u • 

111"tt'WZ 

tl'lL'lJ~1 (nn.) 

tl'l + "tttJ~(nn . ) 

tJ~:u1m!.i''l (~u.11.) 

fi1111'VI'W1UU'W Cnn./~u.:u.) 

f'i1b\l~tl 

m'U'W~LtJ~1 (nn.) 

m'li'W~+"tttJ~ (nn.) rie:Jue:Ju 

m'li'W~+"tttJ~ (nn.) 'VI~'le:JU 
.r " fl11lJ'U'W ("iut~~::) 

' 
f'i1Lu~v 

Ed 
fl"i.:!'VI 1 

1.00 

6.00 

0.032 

156.25 

137.49 

0.347 

1.347 

0.892 

33.77 

41.57 

b~tl'lJijq'W1ti'W 2555 

29 ij.v.55 
Ed 

fl"i.:!'VI 2 

1.00 

4.00 

0.032 

93.75 

0.335 

1.335 

0.728 

45.46 

' d 
fi1L\l~tl 

1.00 

5.00 

0.032 

125.00 

0.341 

1.341 

0.810 

39.61 

0\ 
N 



.d I I .!/ .I "" 
Vl1'i1~'t1 "tl.6 fl"l1l!VI'LJ1 bb 'LJ'Ubbli'l::fl1fl"l1ll"tl'LJ"tle:J~"tlt~::2Jli'I~>-~B ~ b~e:J'LJ mn~1 fill 2555 

L~il'Un':ifl!)1fl1.1 2555 

6 n.fl.55 13 n.fl.55 I 20 n.fl.55 
fl1'tl'LJ:: 

5-:m.J~1 (nn.) 

5..:J + ~m~(nn . ) 

tl~l.l1m()~ (~tJ . l.l.) 

fi111.1'YI'U1LLU'U (nn./iiltJ.1.1.) 
I ... 

fi1LiliilV 

m'IJ'U ~ L tJ rh ( n n.) 

.fl1'1J'UH'lJEJ:: (nn .) rieJ'UeJtJ 

m'tl'U::+'tm:: (nn.) ,~'leJtJ 
Jf " fl11l.J'U'U (~ilf.Jiil::) 

I ..,; 

fi1LiliilV 

t .d 
fi~~'Vl 1 

1.00 

5.00 

0.032 

125.00 

0.347 

1.347 

1.129 

16.18 

" . 
fi~~Vi 2 

1.00 

5.00 

0.032 

125.00 

0.335 

1.335 

0.902 

32.43 

I .d I t.d I t.d fi1Lilli'IV fi~~'Vl 1 fi~~'Vl 2 

1.00 1.00 1.00 

5.00 4.50 5.00 

0.032 I 0.032 0.032 

125.00 I 109.37 125.00 

0.341 I 0.347 0.335 

1.341 I 1.347 1.335 

1.015 I 0.987 0.870 

24.30 I 26.72 34.83 

I ... 

fl1billi'l 

v 
1.00 

4.75 

t .d 
fi~~'Vl 1 

1.00 

5.50 

0.032 I 0.032 

148.43 I 140.62 

137.36 

0.341 I 0.347 

1.341 I 1.347 

0.928 I 0.997 

30.77 I 25.98 

26.24 

t.d I· .d fi~~'Vl 2 fi1Lil~W 

1.00 1.00 

5.00 5.25 

0.032 0.032 

125.00 132.81 

0.335 0.341 

1.335 1.341 

0.940 0.968 

29.58 27.78 

t .d 
fi~~'Vl 

1 

1.00 

6.50 

0.032 

171.87 

0.347 

1.347 

1.127 

16.33 

27 n.A.55 
E .:t 

fi~~'Vl 2 

1.00 

6.00 

0.032 

156.25 

0.335 

1.335 

0.962 

27.94 

I .d 
fi1Lilli'IV 

1.00 

6.25 

0.032 

164.06 

0.341 

1.341 

1.044 

22.13 

0\ 
VJ 



.n1fl~'IJ'ln fl 

n11VI1Gln~ru::&UJU~"'JeJ.:J"'J£J:::u~e.Je~£J 
'II 

64 
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Clt.dl ~ &I I 

1iln1'WIVI~B~bb~::n1'Hfl'Utii1BEJ1~ 

(Method and Sample collection) 

1. nTHlll~1mh~ 

L~v-:r\11n'llv::th::mnJ~-w~-:~vh:~ 1 V1mv'11iiV~ ;'~iJ1~i1m~~G1l.lLtl'ULdm~v1n\J ~-:~Ju m~~l.l 
vi'·:m ci1-:I'IJV ::l.J~ cJ m.J~ 1 L tJu~e:J\lVhv V1\l L uu~::uu L ~e:J 1 ~i1~ n~ru::€1\lfh.h:: fle:JU L V1i1B'U rlU'IJ v ::l.J~ cJ eJ v 

" " ~-:IV1l.ltil LL~::G11l.l1~t~1-ifL uuvi'1 LL Vl'U'IJB\l'IJ v::l.l~ cJe:Jv~~B\l n1~i LA~1::V11~~B\l~V1V1l.lvi11 ~'IJ v:: 
" l.l~cJvv~1l.lL tJuL 1v L~v1nu 1 ~l..J1fl~G1V~ L ~B 1 ~~nl!tru::'IJmB'lA'IJ~~ne:Ju'Ue:J'l'IJV~l..J~ cJB v L V1i1Bu., nu 

" , "' I 

1.1 v'\.Jn~ru1'Um~1LA~1::~ • 
1.1.1 v'\.Jmru1um~fl~mA~1'1JV::lJ~tJe:Jv L'liu 'Y'li1 '\Je:JU L tJuvi'u . . " 
1.1.2 L~vfl~1V1-rULLti-:I'IJV::l..J~tJe:JV 

" 
1.1.3 ~'I~Vl~1'1.JU~l.l1Vl~LLt1Ue:JUL ~e:Jm\l'IJV::l..J~cJvv 

" ~ V~ IV 

1.1.4 Lme:J'I'11\lU1V1'Ufl 

1.1.5 tl'lrle:J • 
1.1.6 tr1UVI'\Jl;jfl 

1.1. 7 (l-:]~1 • ., 
II o v d 

1.1.8 mf.J1\lG11V1~U~eJ\l~U 
t Q ~ 

1.2 'lJUV1B'Ufl1~1bfl~1::VI 

1.2.1 n1~Lfl'I.Jvl1Bci1-:Il..J~tJvVvi1 hi111W G1J..JrK1vci1\l'IJEJ~'\11flLLVI~\ltl1LiJtilvl1'l ., V1~€J'\11fl 
" ' I 

'itlbnU'U V:::l.J~tJ€1 V vh fl1~Ln'I.JI'l1BV1\l':J1flm'l1V., -:.JVI'IJ€1\l LL Vl~\l n1 L iJV~VI~B'\11fl'H1 LnU'U'U'\JU LL u''l.'\J-J1 
" I' 

'UV:::l..mcJvvvfl~L uu~1 LL VlU~L V1l..J1::G1l..J'\11flfle:J'l'UV:::l..J~cJBv L V1~1tTu vi1m1G1J..JrK1BV1\l'UV:::l..J~cJBv 
\I '\J , \1 

th:::J..J1ru 100 ii1~n-rl..J 

1.2.2 U1'UV::l.J~tJe:JV~'IV1l.IV~~1~m'IJ~~l.l1ru 100 m~n-rl..J l.l1L VlfleJ\l11l.ltl'U'I.JUtJ'IJmru 
" ' tJ~u~1vi'LV11Vl..J H vi1n1~fl~ flLfl~11 ~tJ\lA'IJ~:: fle:J'I.Jvl1'l ., m:::-:.11Vn'Uv ci1\l'*'"l fi-l U1'UV::J..J~cJv v 

" , I "' 

l.l1fleJ'l11l.ltlULL~1fl~ flLfl~11 ~tl'Ul.l1 fl~~VI . ' 
1.2.3 fle:J\l'IJV::lJ~cJe:Jv1u~nl!tru::J..J1mVl1'lfl11V LLti'lnv-:I'IJV:::Be:JmtJu 4 G11u 

(Quarterino) L~e:Jfl 2 G11U~fle:J\lvVm-:InUoV1l.ll.l1~1l..JtlU G11'U~LV1~'ElLLVfl1t.Jv1\l LL~1fl~fl1~LoV1tl'UBfl 
:;, " . 

f1f'l1 ~v'IAU~~fle:JUvl1'1 1 m:N1Ve:Jci1'l~J1LG1l..Je:J G11u~ L Vl~e:J 1 ~LLVfle:Je:JflLL~1U1fl~U 1 t.Jv1\l 

1.2.4 vh Quartering 1'\.JL~tlV 1 '\J'Um~'*'l1~~1BV1\l'IJV::1u'\.J~l..J1ru~~e:J'In11LVIVUfl~ 
-:.1 ~Ll-1~ B~1€JV1\ll.l~ cJ B v Hu~::l..J1 ru 25 rn~ n-rl..J L bvl~\lif:ffuv cin'I.Jfl11lJLV1l..J1~~l..J'UB'lU~l..J1Vl~~B'I.J 

" " " 
vt~m~'\.Jmruvi1\l 1 ~i1B~LL~1~\lU1~1Bci1\l 'IJV::vfll'i't'IJiLfl11::t-lv\lAU~::flvUVI~eJ~fl~ru:::5u 1 vlB 1 '\.J 



(fl) vh Quartering hJL~BCJ'l ~'ULVI~m.h~l.l1UJ 25 iihm~l.l 

111~~ fl.l m~cll.l~'JVV1.:1'Ufl~l.l6'l~mJ . ~ 

2. fl1111VI'U1LLtitJ (Density) (B~1 1LP1~~l.l'U, 2537: 1-13) • • 
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fl11lJVI'U1 LL tJ'U'l.IB'I'l.l CJ::: fiB «Vl~1'U'l.l v'IJ1VI11 n'l.IB'I'l.ICJ ~()) m.J~l.l1m~'l.ICJ ~J\J'U'f:i~B ~111 CJ 1 'U 

fl1'l.I\J~())1-l'l rl'U 

fl11lJVI'U1 LL tJ'UU n~ (Bulk Density) 1vi'LLrl'lJ CJ:::lJ(ItJB E.1 1 't..l.fl11:::tJ n ~ L 'li'U'l.l CJ:::lJ(ItJBEJ~'U":i":i~ 
~ ~ . 

BCJL 'UI11'l.I'U~~11 tJ fl1'lJ'U~":iB'I~'U'l.IE.I~lJ~tJBCJ ;'IB1~~~jjfl1":ieJV11 ~LL tJ'UL oWE.I'IL~mJ BC.I 
~ ~ 

2.1 t~tJmru1um':i1Lfl~1~-H • 
2.1.1 f11'lJ'U~V11'1'lJCJ:::lJ~t.leJEJ 

~ 

2.1.2 atJmru'lJEJ:::lJ(It.JeJCJ L'li'U ~i1 . ~ 

2.1.3 Lfl~mi-lJ1VI'Un'lJ'U1V1 hi~BCJn11 60 f11~n1l.l 
t Q ~ 

2.2 'U'U~ti\Jn1~1bfl~1~VI 

2.2.1 i.:~J1VI11m1.:~m-lLU~1 
2.2.2 t11'lJEJ~~1v1~1nm~vh Quartering LL(I:::~1'Ufl1":ifl'lnLfl~11~LiJuL-d'm~mnu~u 

b'VI~CJtJ-a~l.l1UJ 25 ii1"'n1l.l 16'il11'lJ'U~vn-l'UcW 
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2.2.3 CJf1fl1"li'U~I'n\I?I\I'OJ1f1~'U 30 L'll'U~lLl.ll'l':i LL~'J'U~ew1'\Xm~LL'Vlf1tl'U~'U 3 fl~\1 
" 

Vl1nu1l.l1ru'lJ CJ~ 1 'Ufl1"li'U~I'll\l'll CJ~,w~~\ln11':i~~u~ n1VI'U~ 1 'IX L~l.l'll CJ~~\11 u'OJ'U1v1':i~vru t~CJhJn 

~ ~ Cl.l ,J.q 
2.2.4 'll\I'U1VI'Uf1fl1'll'U~m\I'Vll.l'llCJ~ 

1 I <C:~.d ll ~ ~ I d 
2.2.5 'Vl~~fl\IVI1fl1fll1l.JVI'U1bb 'U'U\911l.ll5f11':i\911l.l'llfl 1-4 VIGnCJ I fl';j\1 L i''fi:JVI1fl1Ltl~CJ 

1~w~ D = Fn1l.!VI'U1LLU'UUf1~ (Bulk Density) 

~ = tl1Vt'!Tnm'll'U~m\l'llCJ~L'tJ~1 
~ v ,dq 

W2 'U1VI'Uf1.fl1'lJ'U~I'll\l'lJE.l~'VllJ'llCJ~ 

V = LJ1l.l1mm'll'U~m\l'llCJ~ 

.r " 
('ll) CJnm~LL'Vlf1"tl'U 3 fl-r\1 
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3. n1'a'VI1fi'J13J~'U (Moisture Content) (~~1 1tA~'f3J'U, 2537: 1-9) 

m1l.l;ff'U 'VIl.l1 CJ fi'l tl~lJ1ruJ 1~i'1v ~1 'U'U CJ~ lvwvi'11 tltl1~i'1v ~1 'U'U CJ ~~ :n tJ'U.J1.n1 CJ1 'Uvi1 

"!JeJ'l'IJCJ~LeJ'l (Lnherent Water) L"li'W J1~eJ~L'W'~'IJ ~n Ll"l~fl1'VI1~ ~'liitl~~lJ1ru 1/2 fi'l 2/3 

'UeJ ·nJ~lJ1ruJ1rr'l'VIlJV1 LL~~J1~~V!eJ~.fl1CJ'WeJn (Attached Waste) L'li'W J1~'U J1~vvmn~1n 
" 

L\'l'ljeJ1'VI11 ~~iJtl~lJ1t:lJ 1/3 fi'l 1/2 'Uel\IU~lJ1t1.ltl1~\I'VIlJV1 
3.1 m.ln-aru1'UnToa1Lfl'a1~~ • 

3.1.1 

3.2.2 

3.3.3 

vleJU (Hot air Oven) 
" ~"" 
mV~vmJL'UCJlJ 

" d ~ ~ CLI 

Lfl1eJ\I'IJ \I'U1'VI'U n 
~ .Q ~ 

3.2 "!J'UV!B'Un1'a'JLfl'l1::'VI 

3.2.1 .a-\ltl1VI'!TnmV~eJ~iJLtiCJlJLUci1 
3.2.2 ~lJvi1v~1\I'UCJ~3J~e.leJCJ U1~lJ1t1.1 1 n1"'n-r3J 1~mV~eJ~iJLtiCJlJbb~1i\IJ1wun 

' " " 
3.2.3 m.J'UCJ~lJ~~vCJ1'Wvi'm.J~iJvru'VI.niJ 105 oc 3J1nn11 24 .a-1LlJ\I (~'Wn~~vt'l'UCJ~lJ~ 

\J " , 'U "' 

tJvmL ~\I~UVl Vl~vtl1tl1V1'1Tn'IJ CJ::lJ"' eJ eJCJ A \I~) 
" 

3.2.4 .a-\ltl1V1'\Tn'UCJ~lJ"'e.JvCJ~eJ1.JbL ~\ILL~1 
" 

w 
w1 

LV!CJ w = Fl1A11lJ;ff'U (LtleJ{L~'Uvl) 
W1 = J1'VI1JnlJ"'e.JeJCJneJ'UeJU 

W2 = J1'VI11nlJ"'e.leJCJm=i'\leJULL~\I 
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ll1Fl~'U1fl .:) 

fl1"Hi1~'U~ b6l''U'V11.:J flTHntJ"U'U"'JEJ:::U~ ~tl EJ bb~::~1'UTU5.:J"'J£J:::U~ ~tl EJ 
~ ~ 

0 Q 

"'..tl~b'VlA'U16'1~1tJ~~.:JW'U 
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111fl~t.I'Jfi \1 

fi1-;ifl1tJ'Jru~1tJ1tJ5~"U~:::u~~vEJ~Lofi 
'II 
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.. 

1. ~1mh-1m~fiTu1rum:u1rut1'-1~v\li'tJ"llt1::~6u.Jew 

tJ~:U1fiJn1~Ln~-u t:J~:UfitJ e:Jf.J 1 'U L 'lJ~ L Yl PltJ1f1 vi 1Ufi~.:J L~'U 

LL'VIci\lthL\i~ 

'tlm::u!;ltJmJ ., 

" 
'lll.l'l1'Ul1-:J 14 'lll.l'lf'U 

" 

m:u1ru ~1'U1'U 

•tm::11m.Jm.J (nn./1u) tJ~::<t11m 
v 

(fl'U) 

1,621 1,802 

er~~,m~Ln~ 

"Utl::lJ(;le-le:Jti 
v 

(nn./fl'W/1'U) 

0.17 
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fi 1fl11:U'VI'U1LL'li'U 

(nn./!;1U.11.) 

137.18 

tJ~:u1run1~ Lfi~'llt:J~l.lfi tJt~ t:J'llv.:JL 'V1PltJ1f1 vi1uf1 ~.:J L~'U ~1 nm~Pi m~n1 Lm1~viLLf1~1~ t:J 1 'Ufl#.:Jd 
" 

iJfi1Lvhnu 324.25 fiLflni':u~vl'U 1'W 1 ~\Jvnvi~~iJ-um~Ln~t''U 2,269.75 nLfln1':uv1v~U~1vi 
LLI'ifl~fli'lL~e:J'UiJm~vl.:J-ut:J~Lvhnu 5.67 nLfln1':uv1v~tlmvi (2,269.75 nLflni':u~t~ 400 fli'1L~e:J'U) 
~.:JeJ1-:J B.:J~1ntJ~111ru'lJ t:J~:Ufi tJ m.J 1 'U vi 1Uf1 ~.:J L~'U ~1 n.Ut~11flvi'lvi'd~ ~ 1 i'~1vt1'u m ~A1'U1 ru'V11\J~111~~ 

" " U CV d I IV ~ 4::11 

(1-:J~e:J.:J~U'lJEJ~'VlLLI'lfl~mlL ~tl'Ufn~:U 

~ 1 n n1~~:U 1'11 mh.:J 1'11 LL 'Vl'U'U t:J :::Ufi tJ e:J t:J ~1'U1'U 400 fl1'1 L ~ tl'U LLvl f1:: fli'l L ~€J'UlJn1~vl-:!'11 t:J:: , " 
5.67 nLfln1':u~v~tJmvi iJm~LtlU'lJt~::vi'.:Jml11 ~u~1vif1~ 1 fl~.:J t~t~fn1:Uvt'U1LLU'U'lJe:J.:J'lJEJ::l.mtJe:Jt:J 
137.18 fi1fln1':u~t~flnu1PlnL:um 

d 
L:Utl D 

M 

v 

" 

= 
= 

= 

D 
M 

v 

fl111l'VI'U1 LL U'U (fitfl n-r:u v1 e:J~ ntJ1P1 n L:Um) 

U~lJ1nJ'Ut:J:: LL~fi ~fli'l L ~e:J'U (nLfl ni':Uvle:J~tl~1vi) 

tJ~lJ11'11fl11:U~-u t~-:~5-:J'lJ t:J:: (fl nu1P1r1L:um) , " 

137_18kg/m3 = 5.67kg/week 
v 

V = 5.67kg/week 

137.18kg/m3 

V = 0.040m 3 

" 



d 
1fij 

th~~m~Rm~n 

~1 LL 'VIcU-1 
flmu~v'i1-11uil\l"i!uu 

... ~ ., 
'U1~e:J.n?t~ru ?llJ?IlW 

'Y'I.Pl. 2545 ?ttnu'U~1"ll.fi'n~um1"lli5Tu 

BtfLl~qJqJ11'Vl~1P11?1m ?11"!J11"ll1neJ?t~1.:j 

YI.Pl. 2547 ?tmu'U~1"!l.fi'n~u~~1"lli51li 

1'VlmP11?t~~uruefi~ ?t1"!J11"ll1m~,Y~m~B~?t1'VIm~lJ • 
'U1~"1i1.:j 1mi1 ~~~'U 5 

0 cv 0 ~ 

?11'Un.:j1'UL'Vl!'l'U1~~1'U~~.:jL~'U 

0 4 cv cv 
mL.nmlJe:J.:j \J.:j'VIl~lJn~1'VI1~ 

' 
L'V1~!3i''Y'Iv1 (042)612803 
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