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Bangkok morphology based on traditional orchard waterway network 

Abstract 

According to a lot of researches and historical documents, it is clear that the center area of Bangkok and its vicinity, or Bangkok in 

the old time, was basically reclaimed and developed into an orchard settlement since Ayudhya period. Without any consideration 

of that deltaic topographical background, the improper development of built-up area in Bangkok and its vicinity has an effect 

directly to a living environment in macro and micro scale. This study has an aim to clarify the morphology and transformation of 

orchard waterway network in Bangkok and its vicinity. This was conducted by analytical mapping from the historical maps of 

Bangkok and its vicinity, to identify and demonstrate the correlation of waterway network and the settlement features in macro 

scale of Bangkok and its vicinity, and in micro scale ofRattanakosin area. The significant points are clear as following; (l) Some 

specific characteristics from the morphology of Bang settlement in the old time shows that Bang settlement in Bangkok and its 

vicinity was developed along with an orchard waterway network since Ayudhya period, (2) The orchard settlement features had a 

correlation to the boundary of orchard and 5 types of waterways, classified from an orchard waterway network in Bangkok and its 

vicinity, (3) Orchard waterway network, which was developed before the establishment ofRattanakosin, has a different 

transformation features from City moat waterway network 

Keywords (l) Morphology (2) Historical map (3) Bangkok and its vicinity (4) Waterway network (5) Orchard settlement 
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(3) 1J111ruviii11�U1'U "UW' '11tl111Utlln'Uvilfl'l,J 'lvi'un 1lllliitl1.Ji1-:iflm-l'lltl-llllhhum 'l'llt1fl'1U111tu1vl
' ,, ., 

1J1-:im:: m::\111.1v11vimiit1-:ill1\1'Uo-:ii1-:ilmi'lli'11i1t1-:iumtl!llU111rum-:i'j::fi1 1lluiitl1.Ji1-:i11'1.itl1vi1iu

1J1 l 1tu Otl lJ 'U ti 1.1-0 Oll, '11 aj 1 ll m, o-:i � 'IJ 1.111.10 0 fllll'l'l 1-:J �-:iVI:: 1'U 91 fl \11 fl I 1'1.itl1ri1 � tl u 1 I 1tu O tlll'U ti 1.1-0 ti lJ
' ' ., 

i11aj jlJfl'(IO-:J{{U 'IJrl O'U '\1'1J[J11J00flll1'Vl1-:JN-:J91::1'U VI flll1fl1J111tu f10tl o-:itl1 m11.itl1ri1tu

o.:il'i'1.h::rrnumrn.:i "UH" 
Q ,:' \,l d Id d<J) I A .: ,., � I j) I \il d ,., 

(l) r1no-:i "Ul-l" 1.m1tulllltlltim 'J/afl''j-'1'11\l'U lltlt11Jf1171J'il1tullll'U711l7m::1.11r1t1ti'IJ7-:Jll1fl t1a1-:i rnV11lJa-:i 

U'j1flt:)m::llWlli'1'1JV-l1vllntl'1h-:i'1 ltllll1fl 'lh-:Jflnmm-miitl1um1'll1Jfl'jU111tu1v11J1-:JVIW ·1h-:i1mi1vi'1 
., ., 

111' v-:iu m U!ll 1J 1 nru u,,:i'j:: fi1 'l/1-:i mhh ri 1� u 1J i nru o t1m'i v 1.1-0 Vll 1 r1aj u n:: <i/1-:i nt1u ci-:i tl1 rn1 ih.i1 ri1
"' Q 
\l'U1J'H1tu 

Q d\i\ ' .. I a Ll 1-=t i," 1 , a v v " 1 ,(2) U'il1tu'l'l llJIJ'jlflfJ mvll'1'11Jll:: llll fl'(\tl-:J "1J7-:i" ma Lvlllfl 'J/1-:JVIO'Ulrl'UV'IJO-:JVVll'Utl[J-tltllJ my 
I )I I )I 

(3) 1J1rnuviiir1nt1-:i "1JW' '11tl1llU'Uln'Uvi1m11vi'un '1'1-:JTI'V-:JN-:JVl::1tlVlfllln::91::1'Ut10fl'IJt1-:Jlliitl1'Um'1'llaft'1

I I I I )J 

11m: r1no-:i1 o-:i vi 'll a woo flll1 \17 fl rin o-:il{tl' 'lltt vu vi1-iioll vi om Ill fl'l'l 7-l r:1-:i 91 ::1u 91 fl 'llei-:i tl1 m I ii tl 1 ri1�u 1 vi a 
,, ' ' 

fl'10-:Jlll�1U 'ff1'U i ttaj1'iitJ2Jvioo-:i'J/WN-l011 1

1 'l'la 

J.I 11 V )J 

1.3.3 f11'jfl'j::IJW911'1Jtl-:J "UW' u111ruvluvirJ-:i91::1tlV1fl'lltl-:Jl!'l.itl11�1m::1.11 ci-:iul.itl1umh1.1m-vh�'U 

o..:iritl1::nt11J1VI "UH" 

(1) 1'1.i1.h1flgmrn1::\lwv11'1lo..:i1v1 "1JW' 1uu111ruii
J ... I t V 

tHfl1J'i�fHl1J'l'l\j1Jl'I-! "1JH" 
' ,, ,, � (1) r1�u'1u "tJW' u111ruN.:i91::1'1H1fl'llo.:iuiJii11f1vn::a10.:imitl1um'l'Jlaft'1-ri1�'U iim1m::\lwlli'11u'U

I I I )I I )1 

i1..:t'1 11lJ\l1fl 11lJ\l1 fl N-:JVld'-i-191 fl 'llt1-:iul.itl11�w11:: 1n.Jl1..:ir1nt1.:i1:Jia.:i'j1fl N-:JV1::1u91 fl'llo.:iul.itl 11 � wm:a, 
., ' ., 

uf 'U 'V11-:J I� ll'M1..'.lfl 'fitl..'.I I 11.i ,110 V lJ-IWflfl'fi tl-:J 1J1..'.I m 11.1 N.:I 91:: 1tl VI fl'll ti..'.! 11 iJtl 11 �1 Vl 'j:: a11 fftl '1'11..'.l l�ll 'M1-:J
I JI JI I I I 

r1no..:iu1.:iflt1fl 1 rt aj 1m:: N..:tVld'U VI fl'llt1-:J1liitl 11� 1v1'j::a1i1..:ivlu vi1h'llwrnutt'ci'.:i'll11.1r:l-:i lflft riuu'1uuTI'1'i 
1 I I JI 

(2) 1J111ruviiitttjtl1'U "1J1-:J" '\1'U1IIU'Ul�'Uvi1m1 hi'un '11�U1tl1llfl'10-:J'l1'1J[J11JtJtlfllJ1'1'11-:JN-:J91::1'UVlfllliitl1
., '

1�1vi1::a,1ff'U'1'11.:i1�2J11n::rrno.:i'li1..:ir1no..:iL1iJtl1oolJ-IWflfl'fio-:im..:ifln1.1 um: 11tju'1u1llfli'lt1-:i'Vi'll1.111.1
I J) J} ,, 

oonm'l'l1.:ir:l.:iV1::1uv1n\l1nL1iJtl11�1vi'i::m1-&'u'l'l1.:i1�2J'li1.:ir1no.:im..:inon1m1i i.:iii m'jm::1J11.1\ll1'llo.:i

11�u1u "1JW' v1.:in�11 mo.:i1 vl1.1.:i'li1.:inm.:i'llo.:iu1 nru �.:iV1::1u Vlfl'llt1.:iul.itl11 �7Vl'i:: 1.11

o..:il'i',.h::m:iumrn..:i "UH"
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(1) flt'lO-:J "1JW' �'IJV1tJ111m'Vll.:ifl-:i91d\lvin'llo-:iuiiil11f1vm:v1 ilmrn'i:::1Jwv111�u'Jl1-:i'l 1itmn il-:i
G.I I: J) I ,=I J QI I: jl J! Q I 91::1u9ln'IJ0<1111Ju111J1m:::m'ln-:i flt1ow11v-:i'i1n N-:J91::1u9in'IJ0<1111Jm11JWl'i:::V11'n''l.lm-:i1v11J'l/1<1f1t10-:i
., ' ., 

mhl1001J-11vnf1t10-:iu1-:innv rJ-:i91::1uv1mJr-miiihif1m::v11Ju'Vll-:i1�lJ'lh-:irmo-:im-:inon111aj 11r1:::
il-:i91::1'1.l9ln'IJO-:JUiiil11f1'Vl'i:::V1'li1-:ilu�il1'lll(Jlfl'Ul1ft-:J']/ltJ�-:J 1ni(nuu'1u�'n'l'i

(2) u111ru�iil'lr1t1-:i "1JW' 'H'UlllU'Ul�'Wfilrfl,J 1$i'un N-:i91:::1'U9ln'IJO-miiil11frn'i::V11Jum-:i1�1J'lf1-:Jflt'l0-:J
I JI J) ,:, IV I: j} 'J! Q I I 111Jtl1001J-11Vn!'lr10-:im-:innv 11t1::: N<191::1uv1 n'llo<1111J'l.lll lll'Vl'i:::v11tl"l.l '\!17-:JlvllJ'l/1-:Jl'lflO-:J1J1-:inon 1 my

., ., ' 
i-:iii ivimhu1my11ii'1m'i'IJVW911'1JO-:Jflt10-:i "UW' vi-:imii1 1J10-:i1vlv-:i'lf1-:inm-:i'IJ0-:iu111rurl-:i91::1u91n

t f J) 1 � d 1 1 .d, 61 1d J. 1 4 t : 'IJO-:JlllJ'Ulllll'Vl'i::v1 ov1-:i L'rn9111Jl'l.lllv1r1::'l/1-:i 1J:::1h1ng1Jflr10-:i "UW' 'n'lV'l1M'\!ll'llOlJ91VlJ71l'l.lCMlllJ'U1
' ., ., 

um 1l'llvfl1-vh�u l'lf'l.l flt10-:iu1-:i11-1aj111wnm1J1nm.hhlf1'Vl'i:::011Ju'\!l1-:i1�1J'Jl1-:il'lt10-:i11iitl1001J-11vn 
., . ., 

a 41 .c:t .c::t to ,., ,, Q , flft o-:im-:i nn v l'l fto-:i m-:i 1'110 n1-1 u-:i lift::: fl ft o-:iurn vt t1 v '\!IIW nm ll 1 n lllJ u 111J 1'Vl'i:::v11 'ff'U '\11 rn vi lJ'l/1-:Jfl t10-:i 

m-:inonhraj 

L3.4 G.I Q ,l di G.I I : ,, � ' : ' m1m::: llltJ911'1JV-:J "UW' mnru 'Vl'l.l '1'1N-:J91:::1uoon'IJ0-:i 111Ju 111J1v11::: v, o-:i111J'\.ll1J1-:it.l:::n-:im-:i'n'1'\.l 

6-lflth:::nau1� "UH" 

(1) 1v1 "u1-:i" u111ruiJ-:i91:::1uoon'llo-:miitl11t1m:::v10-:i11iitl1mnJ:::n-nnrd1u iimrn1:::1Jwi11�um-:iifu�
t )/ I )} 

'l�uri N<191:::1uoomm-miitl11frn'i::v1u111ruf1ftt1<111ft'1Jll'il'1J'li1-:inm-:i rl-:i91:::1uoon'IJ0<111iltl11frnn:v1

u1nrul'lftt1<1rl1 h-:i 1 'Jf1-:inm-:i1m:::t.lmv

(2) 'lvl "1J1-:t" m:::ll1V9110g:rlJl'lflO<lll'il'1Jll'il'1J lift:: m::1J1vv11ogv111Jf1flO<l'l/tl(J�'\J(J1(Jt)t)nlJ1\Jlnf1fltl<lffl I 'i<l
., ' 

'1'1-:t'il'O-:JN-:J
' ,, ,, J) 

(3) 'lii1Jnng 1v1 "1J7-:t" m:::ll11J911u111ruN-:iv1:::1uoon'\Jo-:i11iiih1f1m:::1J10-:i11iitl1u1-:it.l:::n-:iurnhu 11-:iu�
., 

1J711tUl'l1'UO�'U 11fo1nflftfHll'il''Ull 'il'1JlftlJ
,_, ' ,, 

Mfl lJ -:r:: fl ll lJ'IUJ 11 Tl-I "11 H" 

(1) 1-1�u1u "'UH" u111ru�-:i91:::1uoon'llo-:i11ilil11f 1m:::v11i-:i11ilil1m-:it.l::n-:im-:in'1u iimrn1:::1Jwv111�1-1u1-:i
,N .d �.!' • .;,, ., • :/ JI .. I '!'I ., I:/ 'Vl'U'\11 1�111n N<l91:::1uoon'IJt1<llllJ'\.lll \JlVl'i:::Vl'U'il1tU flfttl<lll 'il'1Jll'il''U'l/1<lnm-:i N-391:::1'\.lmln'IJO<llllJ'\.ll

1f1m::a1u111rul'lftWITl h-:i'lf1<inm-:i11t1:::1fow

(2) '11�TI1tl "m-:i" m::llwi1og11Jl'lt10-:i11ft'u11TI'1J 11t1::: m::ll11J911ogv111J11Jflt10-:irl1 h-:i 111Jo-:iflmi-:i'l/01J�
J) I I )I 

'\J1.11tmonmll1nl'lt1o-:i-�111-:i'ti-:iTI'o-:irl-:i 1 vim ll 'Vl1::11111ru li1m\'nrnuJtl 1u1-:i tJ::n-:i
JI I I JI 

.. I -=1 , ,, e1 1" Q a .c:t �I " QJ .. I , o ,., .:it (3) u11ng1J '11t,j1JlU "1J1-:t" m::ll11J9110Q'Ul<l 'IJ'il1UIVl'\.l'\!l'l/llJN<lvl1'U91::1'1.ltltln'\JO,;J1J1nlllJ'l-l1llll'Vl'i:::V1\J'\.l(N

t.l1n11iitl1m-:it.l:::n-:i

1 " A .. �- I � " " • I A 'l".J .. . I V ."I .. ·� V !'., ' J " 
\'llJWl"IYiT:::lJm11l-l1fiUlil 2 1uTli1'1 1vl\'11141'11flu1:::lill!tj1U 'l'VlllJ'1l4 m:::ur:::llli14 (!.MluUllJ'1l4'1l� 11-l\'IIJ!.JUU) l\ft:::li1'1llJ1 llJ'1l\'llJ\lil"l 

YiT:::lJvl1fi11lJ11'll1fi11'llfl1'1l411'll\'llJU1i YiT:::!.J1fl:::ll'ln \91\W'1l4111Jl;j'll1'lui!.Jn'AYilr'1ll-l1�nt41'1T'1l�fi!.J1lUUIJ:::l\lJ 1ftf'ln11'll (;l'l!JG) ( 

Yi,f'L IDG>IDo) 11��'liJ'luf1114iJ11rnu1 1d'1l!'l1iYirntu 'llill1Xl'1l1l'Vl'lXU 2 '1l4flv11il'fl4m:::1.l1:::111i14'tiJ1jj'1l4l'lllJT�'l!.J 
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( 4) 'hltl·nn{) 11�u'1u "1n:i" m::111vi1u511ru N-:ivi::iu vvn'lfv-:i11iitl11f 1V11:: v1ci-:i11i.Jt11m-:itl:: n-:imHhu
,, ,, ,, ' 

i-:i119iu!nru muv�u 
1l tl111nfH'lV-:Jll'cl''Uu 'cl'u n1Jo-:iv/uvhrn ivi'11u ci-:imrn'i ::1111-:iflnv-:iurruu rrrnm::

fl(ltl-:Jff1 l H

fl-3fiU'i::no11mHM "1JH" 
. ,, ,, 

( 1) flm:H "UH" u111ru M-:ivi::iu vv n'lf v-:i11iitl11f 1V11::v1ci-:i11iJtl1m-3tl:: n-:iu1-:in1u i'1 mrn1::111v,111 flum-:i 

.l..Jll" • .J .i::!l .d ,t v Vl'UVI vlllfl fl(lfl-:J "UW' Vl'lftJltJlJ11l1flfl(lfl-:Jll'11'1Jll'1l'lJ 'i1lJMflnV-:i "UW'Vl'lftlltJlJ1\l1fllllJ'U111l1Vl'i::tJ1 

11n::14v1J9ivnuflnv-:i11rru11rru flnv-:i "1JW' �'lftJWlJ1\l1flflM-:Jff1 h-:i un::flnv-:i "1JW' �'lftJWlJ11l1fl 

uiiihm-:itl::n-3 

(2) flnv-:i "UW' iim1m::ll1vi111u111ilu u!nruflnv-:irl1 l 1-:i iim1'lftJWtrnnL1i-:irrv-3�-:iflnv-:irl1 h-:i J-:i
1 J u,l a& A 11;1 di d QI t rr1u Vl'lltJ1vv11'1J'UlJ1V11-:i111u V'll-:J'11'7lJ1rn1'llv1Jv10 Ull'UCHflno-:iurruu rru un::TI'1u Vl'IJVW\l11M l UlJ1'V11'1 

I )I I I 

l�l�VlJ�Vfl1JvluvhwM..i

(3) 1i.J tl'i1fl{) fl(li),:j "llW' fl'i:ill1tJ\ll11Jrnru N-:iv1::1'U ililfl'\IV'111iitl11f 1Vl'i:i v1ci-:i11i.Jt11m..itl::n-:im..i11'1u
,, ,, 

i..iu�uinru 111-uv'liu 
1

l tlll1nfln v-:iurruu rrrnM

u 1h:: m i1 r-rn

,I 
,, ,, 

Ill n'O' Vl.Jn m11m 'i 1::11 i..i mh1 llJV ,l 7 lJ1 ti 1:: mn Vii' ill.I ti'utl1d'� 'lf v..iui.J tl 111 n::rl1fln v..i u� 11ru � lJ 11 i.Jtl 11 f 1 Vi 1:: v1 

v1vufi1..i �..iiivd11mm1fo�tl11n{)115n1pum'i'l!vl,'UlJ1i-:iu�m1vvq1W1 rr1tl
1
l�11 

JI I )/ I 

( 1) fl1'i m::llwv11'1Jv..i1\l111 n::11tju'1u "m..i" 'LJ'jl ngm1Jrl 111i.Jtl11rn::flnv-:iviii1rni'-:i119irr1fovq1rn1 l 'U'lf ru::vi ii.J
,, ,, '& 

'U'ilfl{)1vlll(l:i'l1tju'1u "1J1'1" \911lJftli'll l'\.1Qfl11ft-:J'l1foviuvi'll..i Mi' Uflm.jfll'UflflltJ'l1ft-:J vh ll1flfl11 hH1
JI )} J S) I 

"UW' Oill�'U 1'1111 tlfll\l Vil:/ ff111'ilJ'l/lJ'l/'UrlJlll l 'U urnru fllJlli.Jtl 11 f rn'j::tJl\llV'U ri1'1'll-:J\ll-:JO'Un-:J11ft nil fl 
. . 

j/ OJ QJ I OJ 

!l'U '1'('j H1vl 'I! vlfl n V-:J'l/V 1.JlJ lvl-:J II \l1 '1l'lJ VV Qli ell
. ,, 

(2) \l1n5miru::fl1rn'j:ill7Vvi'1vd1..iii,fov::'llv..i iv11rn::11�u'1u "llW' 1ifo1t11vrnvia111u1hu11iJtl1um'l'Jlvf1'1-

(3) 

, ,i=t J. � QI I I QI � Jc. I : t :' }' J .c:t VI 1 \l ll '!f-:JJJ fl1'ifl'i :i \l1tlvl 1 '\10-:J "1J W' V Vl-:JI vl'U 'l/\l11 \l m:: VI'!.! VI rnll lJ'\.11 II (I:/ lllJ '\.111 'll lVI 'i:: tll'lHlJ fl1'ifl'i:: llltJ
)I .K I J/ I )I 

\ll1'1JV'1 "UW' vd1-:i1�ui'Y1-n'..iV1u°Vi5lJlli.li'l1 nlJo-:iflnv-:i'llovvi1wn 11 U\llfllli.li'l1 '11'11J1rntl1::lJ1mhvi'11 
JI I JI JI 

fl'i:ilJ1'U fl1'j'IJfl'1fftll Jl'U nn\ll'1fl'Uj}l'U'lfV'1'J1lJ'll'U "llW' \911lJftl\lllJ'IJ'UvlV'U ivi' i-:iil mrn-:i115n ilfl!1'\.l '\IV-:J 
,, ,, ' ,, ,, 

"UW' '111V 'J1lJ'll'U1lJlll lfl\l1'1i'Ul'\.lftlvllJll'jfllJ111tll1lJll'Wl-11'11'11.J11ftfl '11ft'11l1fl'Ullfl1'jfl'j:/1)1{Jvl1'\IV<l "UW' 
� QJ � A I t Q) t d QJ d . , ,., ,., i .d.. .: & d

\l::l'ilJ'IJ V1VVl1'\f'U ll.JVlllJ'\.11'11'1cJ11(lfl'\.l'U lJfl11lJ ff1flty'VlVVlll:i'i1lJ fl'cj lJfl'U 111'\11lJ1vH Cl'U J1'\.llJ1fl'lf 'U 'l/'1 fl

9] 'j '1 fllJII i.Jtl11 f 1VI 'j :i 1.Jl �" fl1llJffli'l ty'Yl1'1 �1'\.I QVI 1i 1'1'1'11'91 {11 n:: fl1'j ti flfl 'iV'1lJ1/-:i 119irrl1 VO Qli tll 1 vi mfoi,J ru::
,% 

,, •

f11'j'IJ1.J1V\ll1'1JV'1 "UW' ll:ilflvl'IJ'U'l1ft<llllflii fl1'j ivllllllfl5V�11.Jfl(lf).,j']/fl1.JIWflVVfl i 'Ulllfllli.1 tl1mvmfovi

rl1ti'iy,!u
QI � d-=t d A CV t QI I " d CV 

n7'in'i:illltJ911'1Jfl.,j fl'1ft'U'i:iflfllJVllJ'iltJ'UllJlflV1lUfl'1fllJ "U1..:J" Vl'11\l111l;j1J1'U 1m:: fl(lf)<j lJ(lfllH\l:i

fl11l.JfflJVlUnl�V11�V'1fl'\.11J1'1U'i�fl1'i ht1u1 
,, ,, ,, 

11iJu'1ll "1J1-:i" 1m:: iv1 "UW' ri1'U111ruvi'..ivd1JJ11i.ltl11fwn::v11m:: 11iJtl1um'l'llvm-vl1�'\.I 
� " � 

. ,, ,, 
fl(lf).,j "UW' 1J1'111'11'1vi'IJV11.Jvl11l1flllili'l1 '111flfl(lfl.,j'l1Tifl V11l 'li.Ji1 l1�U1'\.I "llW' '111V 1vl "1J1-:j" \ll-:JOQ1J711Ul 

JI 
I I I _2 .Q J) o d IJ} .c!l CV t I 

nm..if!nv.:i'U'U 11111'11'1'Ut11iy11,11 mnru111'\.lmfl�v.:i11::1J '11'1.JU1'U "1JW' mv 1v1 "UW' 91.:JVQ 
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)I I I )I )I I 

u111ru;1uvimi'-:iv1ii-:i1lJ11iitl11�1Vl'i:;01 1m:; 11iltl1um 'l'lwrr1-vh\iu mn 'lilihrntN "m-:i" '11rv rurn-:i'\11 'hJ

,, 111.1 '1 'ti 
"' ' ,, .,. � � ''\JOWl'\11 I ,i:; llJ nnglJ '11lJ'U1U "'UW' '11m 1Yl "'UW' 91-:JVQ 

.c::t J)a., 
\'}l\lJ} 

,, QJ ,,., td .d IQ.I I i  tNlllJ 1v1 "1J1-:J" ,i:; 1lJ v1tl'i1ngv1'it1lJn1J '11lJU1U "'UW' 1m:;mrn-:i "UW' 11"111luvu1u'l/m1 '\'1-:JffllJ 
,, 

V-:JfiU'i:;nvuil rl1u1'11aj1J:;1h1ngvg1uu111ru1�01nu '11rvvg1uu111ru1mi'1ifo-:inu 

fl1llJfflJViun�-:inrl11 ll'ff9l-:Jl111MUlivu'l'llri1ri't11'1JV-:Jm'ii-:ifiu!71.l flt) flfttl-:J "m-:i"iifl11lJ�11�U�0nl'ii-:itu 

j1U'IJ0-:J tttju'1u "'Ul-:i'' 1m:;1u'llru:;1�01nu m�i-:ifiU!lU '11tju1u "'UW' �'11lJ10fl11lJC1-l f11ft-:JflU�'1'1lll'iC1 
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• ,., Q,I t=S Q,I � • GI 
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2.1.1 nl'l''ljvlflftfl,mvl!VlfJ'\lt.lltJl!lJ'Ull lJ1Vl'i::tJ1 

m'l''IJvlflftfl.:iii'v11�fl'\ltJ1m1iitl11�1V1'i::t11 1�1Ji11J1i.:i11�!l'lJtJflqlit11 iv1t1i11v1qil'i::11'.:ifl'1Hlnt�flll'f1.:i1n't.1V11.:i1�'U 
I : <\ ''1 jJQJ ,l I: ,, Ad el J} QI I O 

lllJ't.11 1lllJ ill v111m .:imfl'IJ'Ull 'l'l'UlllJ'U1lll1Vl'l':: t11m1Jli'irn'll1v1V1flvltfltJ1v1nt1v11'fft.1V11.:i tit.I 11::'ll1tJmt.11tJfl111J'ft'::mfl I 'U 
Q a � ,, ,, , .e1 Q.I QJ .::9 a1 .. I o t J ,Jd .e1 

fll'ilYl'U I rn n 'Ufl11 'IJ1'i! fll .:i fl''l' fl �li tJl 111 fl ll c'l nJ l'U 'IJ'U 'l'1 n fll 'i 'll 1>1 fl ft o-m 1>1 u'l'::lJ1ft 11 l'U 1'U fl 'i .:iu ft:: v1 'U '1'1 CJMlJ fll'l' "l vlfl ft o.:i 
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1rn:: flftt1.:inv1'1J1.:iflt1fl ff1ll 1'U U'l'::1AflftO.:JTivl li'.:ill flll '11-l ll'llJ1'l'flU'i::lJ1ftU'l'::1AvilJ1 'l� vi-:iii 
'

QI d ,, "'.:51 d 1/J IQ/ QJ ,, 
flftti.:iftYll'l/tJ.:i'l'lfl 'lftllJft u Vi.fl'. 'l'l'ljvl 1lJ'l/\i'll ll'U ( ll'lJ tJVl'l'::l lll'l'l'i.:ili'l''ilJ Vl. fl'.2 l 63-2171) 

,, . 

iu M'ljvlflftfl.:iflvl�lJ 1vl lf11�tJ ;rltJ'IJl'U'o'llJ lflfl l�lJIJ1flU1flflftO.:iu1t.1Vlf11 cNlJ11J'UO-:IU1flflft0.:J'IJ1-3'11ft1-:ll;tJ.:i 
.,,, .:,, A q  o ,d J. A  � JA
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,J l \
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d A .::1  

'l'lfl Yl1 '11lllJ'U1lll1Vl'l'::tJ11vllJ !'Ul'\lvivll'IJftl'l/tJ.:J'jlfl vl'Ul'IJ'Unmmu'UflftO.:Jllft::Vf'Uvl'U 'UYl'i'(Yl OtJ1-:I 'ifl\l'lllJ 'l/Ol'l/tJ-:l'l'lfl 
A J/ c:{QJ d,.I I 

l'l/-:l'l'lfl llft::'l/7-:lmfl fltJ-:llJu'l'1 flt)OQ 
., cl i 

A;;II 
QJ d ,, I QI ,, 

flc'ltl-:!Mllm vl 'IJYI 'U ul'l. fl'.2265 ( ll'lJtJ'o'lJlvl ll m::11116 Q'111YIWll''i:: Vl. fl'. 2251-2275) 
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'LI 9" "'�I ' � Q ., "' -1 9 J/9 ,,,,, 9" cl " ., " 

fl�lU1 IU'ivl 1llVl'i::li'U1.j'ilu'UlllJflOsl lfllU'i'1Vfft'Uf11tJfl'Ull11lJf),:ju1n !vi Ill vlfl'U G>0,000 lfl'EJ lll'ljvlflftfl-:lllil'l'vl'UOtJ '1vlfl-l 
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t
m .:j Vl'i::li'U1.j11'1J'ff .:i11ii'1ri11tJ'IJ.:jfllJmlJl i ttlfllU'l'l vim'.i flltJi 'U 'IJ'i'iv111111lfo.:i Ulfl

,"11" i,, cl ,, :: .. ,, 11 'l" ,, ... d ,, I 
vi Ylfl'U G>o,ooo lfl'EJ '1-f'ljvlflc'lf:Jsllvl'i\i'l'UOtJ'U'Uftfl b fl'Ofl 011-l en 11 tJ11Yl1-l flc'l vl 12>6' ln''Ulfl'EJ 'ljvllvlfl'Ulfl'flll-lllft1 ... " 
A I •1 .. 1 QJ d d QI : ,. d. ,, I I � d 

llJOf11ftl1ftlm'U u mrn.:iftv\lfl'jv\fl'\ltJ1tJlil1vlllJfl11lJll'i-:l'IJO-:I m::Ull''U 1 1 vl tJlJf111lJfl11-lfl11 200-300 llJvl'l' OtJ1.:J I 'iflvlllJ 
I O : ,, Q. d c:I QI d dt 1\1) j/QJ I : QI 

1u'o'1t.1 mm1111m:: tJ1ffw1v11J CHll::lJ fll'i '1Jvlflftt1-lftv11mv1 fl lJJ 1v1rnr-m m::Vl'IJ I uff1t.1m11J11H'IJO-l m::11fft.111J1fl'U fl 

a.:ifl.:iiifl11lJfl11.:i 
1
hJ11v1fl�1.:i 'l ii lllfll�lJ

., i ';'I QI d 111 Q flfttl-lftvl'IJ1.:Jfl0fl 'ljvl 'UuVl.fl'. 2077 (fflJtJ'fflJlvlll'Vi'i:: 'l/tJ'i1'l/1li'i1'l/ Vl.fl'.2077-2089) 
d Ii Q ,., ,., QI ,. Q d I .A' .J I QI QI 

fflJlvl 11m:: l'lltJ'i1'l/1li'i1'l/ 1 U'iv\lflm i 11 'ljvlfl'atl-lftvl'Ul-lfltlfl I vltJ'l'lHVIIJ1'itll11l!'U11 Vl'UYl'i::l!11-l1vl'ff-ll1'l/llc'l:: 

11>101 ru fiau �1-lllfl'IJ llllJ1::fflJ� IJ::'ljvll11flft0-:1'1\i'l �OlJl �1tJf111lJll 'i-l'IJfJ-l'ft'ltJtl1 �-l'IJ tJ1tJfl�t1.:in11'1J1.:i flt! flll'U flmtll fl 'U 
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., i ":51 a1 d ll Q flftflslftvl'IJ1-:lfl'i1tJ 'ljvl 'UuVl.fl'. 2081 (fflJtJ'fflJl\i'lllVl'i:: 'l/tJ'i1'l/1li'i1'l/ Vl.fl'.2077-2089) 

,, 
fflJ l� IJVl'i:: 'l'lf t1'l'l'lfln11•llvi'i ilrnmih1 ltt'lj vlflfttl-lf
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vlll1flflmN1Jlslfl'i1tJ (m]tl11f 1Vi'i:: tll) 1lJ1vl'l/fttl 'l U'l'l::�1v1
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Nfl ii (!1J'l'l 2.1) 1J'i:;nvuv11umu1mY1mrnci Y111n 
,, 

QI .,!( I o flf1Vsll1f1fi l1'itllllJU1 

flf1V-:J'rn-:J l1ltlflf1Vslff1U 

ti1u'i:; ivN 

'IJUvlff1U 
I )I JJ I I I 

iv1t1ftm1ru:;nl'i'ljvlfif1V-:Jff1UNf11u' \)g:lJ'(l nllru:;m '1'f 1:;vin1!'ltyfltl n1'i'ljffi11U 111 'UU-ll '\Jl 'l u5-ivlu lll1 ft.:J9lft.:J 1vlv Hi
,, ,, ,, 

-:i,u 1 u m'ifi1Ul'JlJ tl1mru ,11mu 1u '\JU vimu 1m:;'1Juff .:iih1nu-:iNnNiiv1 \lln'lltl' Y1ff1uvvnrj'il1tl111ii' n 1 viuih1-u v1vu m'i 

'IZwiu,1 �url1virni'-:iil 
)I JI JI I I 

( 1) fil'i'ljY1rl1mrn-:iff1t1rn-:i11v1rn1 'llu-:i 'l U\l1fiflfttl-:Jl1ft n111vmh.h , Uftnllru:;m'i'lj Ylvl-:Jll 1 nl'\11
11 ua-:iviu vi11n-:iv1ii-:i

'llt1.:iti1tl1tTuci 1mg:ug:11rnrl1tl1il\l�aflurl1tl1�'lhrni'1-:i hlmntl'n 1vit11Jl'vi1 'l�riurl1u'i:: iY1-i 11A�1vla-:i 
I sJ I SI JI )I 

v1vvi\l::'1Zwiu1vluvi'lluv1ff1u�um11uunurl1,l1ili� 
A t .C::: jl a 1 & OJ � Vo � ,t o • 1:ltl o : it d .:::s 

(2) llJVn1'i91-:JOUjj1U1J1Ul'itlUl1U111UU'llU n1'i'lltJ1tl'IJUvlff1'UNf1 LlJ\l11UU91-:J'l'119ltl \llnmu,uu n\l::lJn1'i'ljvl 
JI JI sJ I SI JI I t 

'II t11t1rl1tl1il1ttif n11i,g: ni'1s1�u 1�umrn•H'1'1'U l!ltlfifltlsl'rnsl 1vlmvvil1u 1tl910 nl'i'IJ tlltJl'\Jl '1 '1.11-u vluvlmi-1v1ii-:i 

$i',u1u9iv1'1.1 
JI I JI I I l/ I 

(3) uomm1v 
1
ltl\l1nm'i'lltJ1t1vluviff1UNf1

1
lu'1'lll 'l umu1uvluvh1n-:iv1ii-:i11ii'1 5.:iiim'i'IJtJ1tlTIUviff1UNil W'luv-:i
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fiao-:iff1t1'it1-:J'l'lQn'IJY19lllJlJlf11tJl!M \lg:iinnllru::'1'1 iiv1-:imn unufliio-ittiinttrn11iiu1 1uv�\l1n'IJU1U 1Jfi1J 

flftV-:J'iO.:J'Jlvlll'in'r(Yl I u11ii'1 

Cl i/ ..c:i, QJ I: 'J) 

2.1.3 11m1::11 m11ru �v1v1v1f1TIO-:i1m::11lJU1l\ll'Vf 'i::t11 
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'11 mi'nll ru::ii 1 i 1J nl'i vr 9ll'U l'IJO..:J 11'11 fl ,hm'h mi o..:i 'i'l'1'U Nft 'hM..:i mii1 '111 mi llJ ,vi '11'i ru 1 'i:: 1J 1J lfl 1 fl 'UltJfllfl ft tN 
JI JI 

J 
I 

u111ru�v1iv1rifto..:i (11litl11f1m::01mm�1J) 1rn:: 11litl11f1m::01'i'l'wimi '11..:iiim11J'l1vll'1'U'llo..:iil vu'f. viiinn'ljvlflftO..:J 
JI I JI I )/ 

QI p QI � a a • QJ QI \\ vq a .c1p A t1 'J) QI QI I o ftv111Il1'U'U V1'111J'Ulfl'i0'1lJOtJ'U tJ'U'i::tJ::11ftl'IJ0'101'iVi9ll'U1fl'ntN'i'l'1'UNft LlJ L 'U Vi'U'VIV1'10'1 vi �v191vlflft0'1ftvl'IJ{J1tJlllJ'U1 

1f1Vi'i::tJ1 3 9111111'U'1 ciil� 2.2) 
1

l�11ri �vl\>lvlflftf)..:Jftv11J1..:Jnon �v191Ylflft0'1TIY11J1'1n'i1tJ lift:: �Y191vlflft0'1ftvl'l-l'U'Vllj1 Qn 
., .ot A .. ,.,!I ., -,<1 .J. I ., � " '" " " 

'\ "� flvll'nOntVlfJ11fl'i7::l1u'UtJ'U ll Vi.fl'. 'l'lll'i1n{llJflft0..:J'i'l'1'UNft llJ 91ftfJY1'1'UtJ'UtJ'Uftnlltu::'Vl1'1n7tJfl1Vl'IJO-:JflftO-l'i'l'1'UNft lJ 1'U 
., ., 

'i)'lJtJ'U'U i..:iil 

(l) �viivirim:i..:invim..:inon ('i'l'1JtJ'i'l'lJl�'1Vi'i::
1

ht1'i1'll1ii'i1'l/ Vi.fl'.2077-2089) 

'17 nm 'iilm 1::11 �1tJIIN'U � lfl 7' o 'Ii wihJ, ( i ,J � 2.3) u ! nru � vii viri ft o..:ili' vi m-:i no n(11li J, 1 f 1m:: tJ7'i'l'1tJ i 11 li-1 �'U 
JI JI sJ t I 

11u1Mh) 11t1:: flt10..:im,:ino nu' ou (11iitl11 �1m::01'i'l'w1�1J-1�u il'i::irtl 1{�u) 91Hvluviinf(fiui-mn'..:i Viu11iif1fto..:irn..:ivi 
" '1"' I JJ � di d c::t. o o : .J QI o., 1l'i1ng'llv1!'1'U viun flft0'11J1'U'IJlJ'U (fJllJO..:J1i'UlJ'Hv11J) flftO-:J'iY1'U 1m::mil'i:: ivi-:i 11..:i11u1mu1'1J'Ul'U'll..:Jnu11ft::nuiu

., ' ., 
II 'U1l11'UO· i\ii' i vltJQn'ljvl\>l-:Jilln'IJ tJWOOnlJ1'17nflft0'11J1..:Jnontl' VO flftO.:l'i o..:ivi.:ind111!1J?1-:JII� 1J111tu 1lJ flftO.:ITivl 

,, )I I )J 

1J1'1 no nn n I '\J 1 'l ,JmlJ flft 0'11J1'1 no nu fl tJ 1'1..:J'U '1 ,j ,J 'il n {lflft 0-:J'i 0-:J vi Q n'lj vlvl '1Q1n'lltJ1000 nm 'Vl1'1 vi fl'91d''U 91 n '11 nflft0'1 

nvim..:inon 

(2) �vl\llvlflfl0-lftv11J1'1n'i1f.J (fl'lJO'i)'lJl�'1Vi'i::
1

htJ'i1'l/1Il'i1'l/ Vi.fl'.2077-2089)
I JI I J) 

'11nm'ii1m1::11�10111>1u vi1ri1 o'liwii1tl1 ci ilvi 2.4) u111ru � v1Av1rimNTiv1m..:im10 (111.itl 11 �,m::01moi 11ii-1�u 
JI SI V I t 

11u1ir�1) lift:: flft0'11J1..:Jno ntl' OtJ (11litl11 �1Vi'i:: tJl'i'l'lf.Jl�lJ-lio/'U il'i::ffUll�'U) m ..:ivl-uviinf(fiu1v1'llftO Vi1J11lJflft0..:J'i0'1vi 

1l'i7n{l'l1v11'1'U 
1

l�11ri flfl0'11vlffn imy flft0'1'i'l'1'U 1m::ih1.h:: lv1'1 11-:lll'U1fl7tl1'1J'U1'U�..:Jt1'Ullft::n-ui-u11-u1muo-'l\il ivio 
., 

Q n'lj vl\ll..:Jill n'lltJWOtl nlJ7'11fiflft0'11J1..:Jnon-w' 00 flft0-:J'i0'191'1nft71'1JIJW\l1100 n '1,J i vlf.J11'1\l11'1J'U l'U 'l ilnuflM'1ftv11J1'1 
JI I ,, )J I )1 

m11.1vi..:iao ..:iN..:i ('l-u11u191::iu 91 n-91::1-ution) 'IJ'U7'U l 119111Jriftti..:im..:inontl' OtJ vi..:iil'liiil'i1n{)rifto..:irn..:ivi Qn'ljvJA•rn 1n 

'IJ 01 ooo nm '17 nrifl o..:in v1 u1..:i nn o ,,; .:i '1'17.:1 vi ff 11::i'u 91 n 11 ft:: 91�1uoo n 

(3) �v19lvlflft0'1ftvl'U'U'l'llj1 ('i'l'lJO'i'l'lJl�'1Vl'i�l�1,J'i1'i'l'1'1'1'V10'1 VLff.2172-2199)

'17nn7'i11fl'i7::11�1tJIIN'U� lfl10'U1f.Jft1t17 (l ,J� 2.5) Ufotu � v19lvlflft0.:lftvl'U'U'l'llj1 (111itl11 �1Vl'i::tJ1'i'l'7tJ ll1li-l�'U
JI J) )I I 

11'U1fl�1) lift:: flft0'11J1..:Jno ml' oo (m./,111 l1Vi'i � f.Jl'i'l'ltll�lJ-1-&''U ,J'j ::ntl11�'U) m ..:iv/u viim\' iiu1v1m�lJVi'i�lf1fJ'j� Vi1J11lJ 

.; ., 'l" I O i O :: J ., ., q ... q"i flft0'1'i0.:1'1'1U'i1n{)'l/Y11'1'U v111n flft0'1fl'1'U llft::ftlu'i:: vj.:j 11'111'U1'nl'U1'\J'U1'U'll'1n'Ul!'n::n-u 1'Ull'U1l11'UO- 191 vlOQn'ljvl 
., ., 

91'1Q7n'lltJWoo n1J1'11nrifto..:im..:i no mf oo flftO-:J'io..:ivi..:i nd11'1Jowvi100 n '11.li v1011..:i9i'1'1J-u1-u i ut11JflftO-:JftvJ'U'U '1'11.j�vi..:i 
I JI JI I )I 

'i'l'o..:iN..:i ('lu11-u191::1u91n-91::1uoon) 'll'Ul'U 'l um1Jrifto..:im..:i ntimfoo vi..:iil h.i U'ilfi{)flfto..:irn..:iviQ n'IJY1?1-:JQ 1n'llt1W 

oon1J1'11fiflftO-:JftvJ'U'U'Vllj11'1-:J'V17-:Jviff91�1-u91mm�91::1uoon 

'17nt!N'U��lJ11iit111�1m::01 u111runi..:i1'\'lVlllft::U11Jtu'Ylft Vi.ff. 2449-2484 ciil� 2.6) 'i)'1lJ1'j()�111'UnU'i�Ul'l'lfl1 
t ,J QI QI QI ,I I I: jJ \l"i .. .. m (1U'VI 2.7) m1Jftnllru�m..:inwmVi 11ri::m11J'i'l'lJVt'U1i'i::1111.:iririo..:i111Jm1'11Vt'i::tJ1 1m::'i'l'1'UNft lJ Y1tJlJ'iloft::w1.1v1 

., ., "' 
vl-:l'U 

2.2.1 U'i::1.f1'1'1'\JtNfllil1 
.J A -=t� I .J l: j/ 

(1) fl fttl'1 CJ/'11 YllJ'\'l I lJ 'U fl'1'U 11 'U '1 '\J tNll lJ 'U1 I '11 Vi'i:: 1.11
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1�JJvin1J11mi1il1�mh1-n1ii.:i'IJo.:i11iiJ11f1m::a1�.:iihnm1ni'N ivw1.h::mru 300-400 1llm 11�1doiim'i'ljvlflftt1..:J 
JI ,, JJ I 

it vl'IJ m m1ii tl 11 { 1Vl 'i:: a1 rl ..:i �m '1 tt' m:: 11 fftl 1m a '1 u rl1 tl 1 Yi.:i mi 11ii fl17ll 1 � 1ft v1 ft ..:i Vl f oJJ nu tl� JJ 1 ru 91:: no u vi ivi Vl 1m 
,, " ,, ,, 1 ,, ff::ffllmn�it vi1'1tt'rl1tl1tl'itfioa'lllfl1Jft..:J 11it i111�uitii'llmv1ni'1..:i 1viatl'i::mru 20-30 lllvl'i rlTl11vi,i'v1og1ittl1::1n'l'l'U 

\l j) I J) ,I j) 
q I v111n flfto.:iooJJitit'l'l flftt1.:J1J1,rnonitoa mrn..:im..:im1a flftt1..:J1J1.:imin 1llt1J 

() 
. :..1 .. ..  :11 ..J ..I ,:11 2 fl ftO.:J'l/O mwnoo nm 111 m, 1it 1 'l/..:i I v1 lJ '1'11u'U,11u ll 'U ..:i 'IJ ,:i.:i II lJ u1 I'll rn 1:: a1 

'1 'U0�91 no'U � 11::ii nl'i'ljvlfifttl..:Jflvl 'IJtJWUliil11 (1Vl 1::a1 llft::1iiv1m11 U�tJ'Ulllfo.:irl1il1ff1it�lflm �it111iJ1Jit 1

1 �ii 
.c::t t d,_ j} ,:!f, Cl! O : t OJ I I j} J I c,, .K .d OJ I I JI d OJ mm m HH nu J7 'U mu I rnu rn mu 1ff 1u v1 .:i nm10 gum '11..:J mv111 m nru Vi 'U 'l'l v1 ..:i mn1 ao lJ 91 o.:ilJ m rn rot 'U 7 'lj vlflft o ..:i 

I >' I ,, I sJ JJ 

"' '1" 
q "' .. V ., "' "' .I 7 .. ,. i , .. 'l/OtJl'VW 'lf.:Jl'U 1'Uf11'ilnflm n71fllJ'U1fllJ n7'i'IJtl1tJ'Vlit'l'l91'31J1'Ul'rnitmoim::ucjn 191tJflfttl.:J'lltltl'l'l'ljvl'IJ'UlJ1 '11llit11::11.:i 

SI JI J) I V I V I JJ 11it1a119i'--rn1nnun1tl11 « wn::a11�lll.fi'1 'l tl�wit vi'iiJJtl7Mfl.:i9lii..:i n1tl1M91ogi u tl'i::tn'l'lil 1�11ri 
., ,I ' q I '

I 
' � ., flftt1.:J'llomwnoonm111nflftt1..:ioolJ'Uit'l'l l'lf'U flftt1.:iu1..:i 1llt1J flftt1.:iu1.:i M lllit9l'U 

flfttl..:J'l/OtJIWnoonm111nf1fttl.:J1J1.:Jnontl'oa 1'1iit flfttl..:J1J1.:Jii1.:i flfttl.:J1v1�7tl7 flftt1..:J1mfo im)i 1nitli'it 
flftO..:J'llomwnoo nm111nflc10..:i1rnnon '1 mi/ 1'1iit flftt1.:irn..:i1'1ionMtl'.:i flfto.:im.:i1 Vlrla I flitvi'it 

JI JI I I JI 

n.:iiiiinnflru::1 fl Vl1::1J1.:JU'i:: m1viu1ffit '111 fio flftO.:J'l/OtJvi1wnoonm111n11iitl11 f 1m::a1ff1m�llii nl'i'IJtJltJA 11

1 tJ 
'l'lN�..:i91::1it91nJJ1nn11 f11'i'IJtJWA1 'I tl'l'l1.:i�..:iv1::1m10 n 

,:., ,I .. J11• d '
I
� (3) flfttl.:J'l/OtJIWnoonll7111fllllJit11111'Vl'i::tJ11tl'it '1'11.:JlvllJ ( '11.:J lJIUft tlit tl11Jit flfttl.:J) 

t sJ JI JI I JI & JI I 

l�JJ l11llff O.:J N.:J'IJ o.:i11iitl 11 « 1 Vi 'i:; tll'U it ii nl'i A.:J Oit Jlit D lit Ir ti it 1JJ 'U 1 lJ10 grio itll f11 '1/.:J fl1v1111J 1 nru wit vi �.:j mi 11
' J! '" .'It .ol iY. q .!I d t ., "' "' . I 7 aolJ�o.:iJJ m'ir1rotitl'ljvlflftt1.:J'l/om vrn ·».:i1u 1'U m'ilnfl m n7'iflllit7flll m'i 'IJtJWVtit 'l'lA.:J1J1'Wlrnit ll rn1m::ucj n I via 

t )} J/ JI J,I )I i V I )I I )I 

fl fttl..:J'l/0 tJvi'lj vl�it lJ1 '1 ll ii U 11::11.:i II it 1 a111li'.:i 111 nnun1tl 11 f 1'Vt 'i:; tlll .fi' 1 'I tl�viit vi 'JiJJtl 1ll fl.:j 91 ii.:i ft 1,l ,vi ll vltl gi it tJ 'i:; lfl 'l'l'U 
'1V I lvllln 

I: " I d • OJ .d I ,., : ,, flM..:J 'l/O mw noo nJJ1111 null m 111 wt 'i:: a1'l11..:i1 m:: mm l'lfit flM..:im..:ivrn u ( "I v11 wn'l'I �.:ifJ.:i it 1) flftt1-:i1J1..:iit o a 
( 'ljvllWn��-:i�-:iJ1) flftt1.:iu1-:iu1'1'10..:i( 'ljvllWn��.:i� -nl1) 1rl itvi'it 

J) I I SI 

flftt1.:J'l/t1mwnt1t1nm111 n 111.i tl 11 f w1 'i:: a1'lh:i I m::in� vHUtl -:i it it l'i' 1-ilit flft t1.:i rn-:iv1m v1 ( 'J vi 1wnviPl-:i�-:itl 1) 
flftt1..:J1J1{1,t1UtltJ('ljvllWn��-:i-n'o..:iJ1) I nit \l1'U 

I: ')I I J} I fl c1t1.:i'l/t1mwnt1t1 nm111nImit11111v1 'i:: a1'l/1-:i tl 1 nflft t1..:i rn-:i m 1a-tl1 nfl mNu 1..:i nt1 nit t1 a I 'llit flftt1.:i rn.:i1 'IJ it ( 'Jvl 
1wn��..:i�-:itl1) flfttl-l1J1-l,tl('ljv11Wn��.:j�{IJ1) flfttl'31J1..:JVli1vl('ljv11Wn��.:i-n't1..:itl1) flfttl..:JffllJlffit('ljvllWn� 
�..:J�.:Jtl7) flfttl.:J1J1-l'ljit Vl'ill lJ('ljvllWn��.:J�..:Jtl1) 1nit \l1it 
flfttJ.:J'llt1mwnt1t1nll1111n11ii tl11f 1m::a1'111..:i tl1nm1t1..:irn..:int1n '111t1J1-1hnflc10..:iftv1 l Vlf Yi'1itm-u't1 1'liit flftt1-:i1v1 
ff11JuiJJ('ljv11wn��.:i�-:iJ1) flmN1v1tt1n11 VJ.:i/lr-liY..:i l 91('1jv11wn��..:i�.:itl1) flc1t1..:iv111fltittN('ljvllWn��.:i�.:i 
tl1) flfttl-l'il'lllJ'itU::('ljvllWn��.:i�,:itl1) 1nmi\1 

•:,, , a.1 <r c,,'JJ a .I v ,- �,., qsJ , flfttl.:J'l/tltl!Wnt1t1nlJ1111fllllJit11111Vl'i::tJ7'l/1.:JU7nflfttl-lftvl I Vl1ivllitlllitt1-1Jlnflfttl{lftvl 1 'Vllivllit 191 l'lfit flfttl-l 
I I )I I I JI I I JI 

m.:inv11 { 1( 'ljvllWnvirl-:i�-:itl 1) flfttl.:JVl'i:: l 'IJit-l( 'ljvllWnviPl.:i�-:i'U1) flfttl-l1J1.:Jit1( 'lj vllWnvirl.:i�-:itl1) flfttl.:J 
ri11H('lj�twn��-:i�-:itl1) 1�it\l1it 

1 t ,, 1 u ,- -=ii ,, '1" 1 't • d�1 JJ flftt1.:J'l/t1mwnt1t1nJJ1111m11Jit11111'Vi'i::tJ1'l/1..:itl1nflftt1-:ic1v1 1 Vllivll'U 91-tJ1 rn1ll'U 1 l'lfit flfttl.:Jfll( 'ljvllWn'l'lr-i-:ifJ..:i 
JI If )I 11 )J If 

t'l 1) flftt1.:J1J 1-:itt 11ii't1( 'ljvl I w nvirl..:i-n't1..:i tl 1) fl ft v..:i m..:i r-lw i mi/ ( "I v1 uanvirl..:i 'Y1 t1-:itl 1) flft t1-:i m-:i 111n("Iv11 wnvi�..:i
�-:iJ1) flfttl-llJll11-lll('ljv11Wn��{l�{IJ1) flftO..:Jlltlt)JIHUtl('ljvllWn��-:i�-:itl1) flfttl-lff1ft111vl-l('ljv11Wn��.:i'Ylt1.:J 
: d V it1) IU'U91it 
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t d'e:t o.1 .. I .d , i a 
,J • : ,., ,:::1 J' ,., : VMll lJMll ru:: I ij V11:: 1J1,:j u'i:: nl'i 'l'1 'U 1'IT'U ll fl O fl "10-:J '110 V'l'1 !Wf100 f11J1 ll1 nlllJ ll 1l ll1Vl 'i:: (J11J t11'i 'lj vllWf1'1'1 N-:Jfl-:Jll1 

I I JI I I J} I I JI 

111nn111wnviN-:iV10-:iu1 11n::m10-:i'lloa'ljv11wnviN-:i�-nl11J::iim111a,1n11flfttl-:J'lloa'ljv1lwnvir-'l-:iV10-:iu1 
(4) fli'IO-:J'l/OalWf100f11J11l1f1llil'lhif1m::a11�'U'l'11-:Jim.i

JI 1 � .d � i a., .d .. I o : � t t 'J) _H I dcv 111111ll::1 ullfli'!O-:J'l'l'ljvl'\J'U 'UfflJ ao�1rn1 un::11foaim uM'\J awmmll'U nmmuu1111u11ll1Vl'i::a11·n 'U'l'17.:i hrn na.:i
>' I I J} JI I JI )I 

U'ilflfJiJmHi'.:iciui1u ;11ffo.:ir-'1-:iti1u1 1m::m'i'ljvlflno.:i'IJ aw 'l Ull1ni.:iffo.:i rl.:iuilii 11 f 1m:: a11�u'l'l1.:i 111ilii od1.:i 'l 'i � 
?I I I j) .dJI I ill 

91711 mu viivll llll11rrno-:i'l/oavi11anotin i 1.ltl'uih::a:: '1'17-:J'l'lff'U n11 flnti-:i•1rnavi1wnotinll1mhm.iii11 f 1vm:a11d'u 'l'l1.:i1�1J 
fitiu'li'1-:i111n li1il1�ivltidiutl'i::1n'l'l'd' 1Wf1\Pl11J/u�111.iil11f1Vl'i::a11�'U'l'11-:Jll1il Mun

., d �1 '.I "' flrtti-:in vl lf1'i vl 11 u 'i 1 n fJlJ fin ti-:J'lltJ mw n 
flnti-:inv1m-:im1a ( 'li1-:itl1nflno-:iv'ti11uuli'-tl1nflno-:im-:i nna) 1'liu mrn-:im-:iu Vlrn flrtti-:im-:iir'l'lti-:i flrtti-:i 

1J1-:J\ll'U11ff1 1flulu 
flno-:inmrnntin ('li1.:i1l1nflnti.:im.:intin-u'tia-1l1nflnti-:im-:intin imy') 1'liu flno.:i1Joty 1flu�u 
fli'lti-:Jn\Pl ivif il.iiJ'i7flfJ1Jflrltl-:J'lltltl!Wf1 

41 A I: sJ (5) flfttl-:Jfl\l1l'lltl1Jll1Jll1l ll7Vl'i::V7
I l JI I I )I I JI 

iun�lJflM-:iCJ1vuvi1wnvvnmll1nffo-:irJ-:ili1tl11 t1m::u1 uo m11iio 'l ull1nflfto-:iviQfl'IJvll'\11 1

l 1h v'to1J munviu vi�mh 
'11ft-:J\lli-:im.iil11t1V1'i::tJ1�,:iij'UflltJ�'Ullfl1 iJ.:JU'i1f1!JlJr1ftO-:J�Qf1'1jvll�OlJ�Oflllflftltll�'U'ri7il1'1'11-:Jftvl'\JfNlll!il1lf1Vl'i::tJ7 ,, . ,, 
i1liv1u1l;mu li1u1viivivdiu1l'i::ln'l'l'U Mun

A 
,, ,, ,, 

fli'IO-:J1J1-:J1 fl !my nvl l'l/OlJ�Ofli'ltl-:Jllilii 100lJ(lliJii11 f Wl'i:: a11d''U'l'17-:Jl�lJ)lJ111tu 1\l11J7-:J10 l my lln:: 11i.Jil1 
1f1'Vl'i::a1'li1.:i1l1n1n!v1u!mu191m.:iu1'1'10-:i 

' ,., ,, ,, 
f1no-:i1v1m-:iff::11n nv11'Jfo11�oflno-:i11ilil160JJ(11iltl11frn'i::a,1�u'l'l1-:i1�lJ) 1rn::flno-:im.:inonu'oa (11iltl1

1f1'Vl'i::t11l'cftrn1-:i1�11) 
' ,, ,, 

GI a ' q I l o " 'J! � l o � ,,, i I flflO-:JlJflty flvll'llfllJ\llf)fli'lfJ.:J1J7.:jflt)fl 111ty(lllJ'U1lllli'l'i::a11tl''U'1'1Hlvl1J) lift:: lllJ'Ulli}jll'l'i::a1ltl'U'1'11-:J 11lJ (fli'IO-l
ftvl1J1-:Jf10fl) 

' ,, 
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