
"llB'Ut"lltvl"llB~·nlJ (Terms of Reference: TOR) 

~~iJ~uth~:W1ru1f1'.i~f11'.i ~,o~o,ooo.oo 'U1'Vl (dh~1iJI,I,U\9lVl~iJ'U1'Vlt11iJ) 

'.i1mmn..:.l ~,o~o,ooo.oo 'U1'Vl (~n1~1iJbbU~VI~iJ'Ul'Vlt11iJ) 

h® ilf111:WG'i1:W1'.ifl~1:wn?JVI:lJ1t1 

l.!J.l.!J hhUiJ'Uf1f1fl~:Wfl~mtJ, 

bUtl~~1:J~1tlbnru.yjf11'.iu'.i~dJtl~fln1';iUnm1..:.l1tl"lleJ~~U'.i~fl€J'Ufl1'.i~1:W'.i~bUtJ'U~-rjl:wtltvl~11fl1'.i 

fl '.i~'Vl '.il..:.lf11'.iFlil..:.ln1V1tl~~1:w~U'.i~n1f1bN em'V'I'.ibtl'.i~'U'U ~f1~€l"IhtJ~1'.i~tlb'Vlf'l"ll€J..:.ln::i:Wu&y<Unm..:.l 

h~ 1:JbUtl't~f1Fl~;,'JQm::;LJ~€J111tlUqj;;h1CJ~B~v1~..:.l1tl bbi;'l~11'lbb4..:j blCJtl~eJ1~butl~v1..:.l.ntl"llB..:jVltJ1t1..:j1tl"llB..:j:rjl 

1tl'.i~'U'Ubf1~B·lh tJG'i1 '.iG'itlb'VlPl"ll€J..:.l m:wuru~flfl1..:j ;..:j'.il:wi1'n1~'UFlf1i;'l~ ~v1..:.l..:j1tlbUtl~tlciltl~..ij~ fl1 '.i 
~ q u 'u 

h~ bUtlll~'U Fl Fli;'ltJil€J1<U'V'I-r'U41,'J..:.l1tl~U '.i~m~';j;f1141,'J~,'Jn~11·, " 
l.!J.~ l:JbutltJile.mtJ'.i~1CJ"ll,j~1:wn\Jn'U~~tlimG'itleJ';jltJ~tl~dh ~tlim~tl€J1~bbn b'Vlf1'U1i;'l~1'Ui;'l~'lJfl ru ltl~tl 

" " 

U';j~m~';j1Fl141..:jFl~..:.ld 

l.!J.~ l:JbUtleJtl'l:r'Llb€Jn~'VlBVl~€Jf111:w~:wntl ;,'J€J1lilu~b~51:Jm)J.J~tlf'l1i;'l1 'VlCJ bltlbb\9l:rJl'Uli;'l"ll€J,'J~~tl-rrmG'itl€J11'lil 
, .. " 

Alri1..:j1~~fl~ beJfl~'Vl5bbi;'l~Flll:Wf1:Wntlb-tltl'hutl, 

. , 
'VI'tb tJ ,'J1tl1J€J..:j:r~ VI~BVll.bCJ,'J1tlbBfl"lltlVl b'Vlf'l'U1i;'l~1'Ufl~1Jm~eJ i1B.. 

http:o~o,ooo.oo
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bbf;'l\?i,:j bthJt:JGN1'Wnf)f;'l~1.:J"llf),:jfl'<ilfll';jil:JJA1~b-U1U';i~m\?i ';il fll1~ 

(~) mru~n~m';i~1:JJA11:JJ'1~'<il\?i'VI~btJCJ'!.Ii:U'W'n~'Uflfl6'ltV1~ -U~'Uflflmb~6'l~-U~'Uflfl6'l~, , , 

b-Ulil:JJA1'V1fl';iltJ'<il~~milflruf;'l:JJU~fl';i'Ul1d'W\?il:JJL~f)'W1"ll~fhvl'W\?ilTI'Wbf)flf;'ll';iU';i:::m\?i';ilfl1 bl'Wbb~ t 'Wmru~n'<ilm';i, . 
V1~fit\Jnl ';i b-Url bf;'l'W f)';jl fll n'U'vl'W1 tJ-:J 1'W"ll B.:J ij'j1 bb6'l::: bbf;'l\?i.:.lVl~fl j11'W~-:J fl ~ld:JJl'w{m.Jm';j~'W -Uf) bf;'l'W f) U';j::; m \?i ';jlfll 'VI1 ,:j 

';j:::'U 'U~Wl~f)~Wl~l,:jJll fl.:r:u ~d tJ a b~ fl'VI';j f) -U fl~ fl'<il m ';iil:JJ ~1,!'Wf;'l1:JJ1 ';j tlt<il't:J6'l.:J l'Wn f) f;'l {l.:.1"ll 'f.N ~b-Ul ~1:JJA1V111rml tJ 
~ ~ 

b~ tJl bU'Wt:J6'l~l'Wnf)f;'l{l.:J"llf).:.I fl'<ilm';j~l:JJ Al~~'W bf;'l'Wmlfll1~ 

~,:jd nn'<ilm';iil:JJA1~'<il\?i'VI~btJtJ'WbU'W-U~'Uflfl6'ltV1~1\ V1:JJltJflll:JJ':h nlil m';jil:JJA1~'<ilWl'VI:::btJtJ'WbD'W, 

~.@l@l ~~'W-umf;'l'Wf)~f)~6'l,:j'VI::: btJtJ'Wt 'W';j:::'U'U~Wl~8~Wl{j'1.:JJ1lflij'1Q~d tlflb~ fl'VI';if)ijfl~ (Electronic Government 
~ ~ 

Procurement: e ~ GP) "lJB~m:JJtJty<1iflm~ 

~.@l~ ~~'W-UB Lf;'l'WB~~1~.:r'Ur1\?i b~BmD'W~?(f,1mJ1~f)~~N'VI:::btJtJ'Wt 'W';i:::'U'U~Wl~f)~Wl~l,:jmfl.:r:o ~ltJ 
'\J 'U v 'V a 

aL~fl'VI';jBijfl~ (Electronic Government Procurement: e - GP) "lJB.m';j:JJUty"l1mn~ I'n:JJ~ 

flru:::m';i:JJn1';j U.tl."lL nlV1'W\?i 

~ ~~'W-Uf)Lf;'l'WB~f)~1~BtJl'W:Ol'W:t:bD'Wm.~bbf;'l\?i,:jtJf1I<1i';iltJij''U';iltJ\lltJVI~mLf;'l\?i~uru"l1·ntJ.:r'U';jltJ~ltJ1~tlfll'lv~.@lbfl ~ ~... 'IJ 016 ... 'IJ 

fl';j'Ut11'W1'Wf;'l1';j~ilfity Wll:JJ~flru~m';j:JJfl1';j u.u."ll. nlV1'WWl 

~.@let m';i .:r1J"11v~-Uf) bf;'l'W f)"lJ B~~~'W-Uf) bel'W f) bU'W 1~'jl tl~ fl ru::: m';i:JJ fl1'jl~ilVl'u,:j~vb~ ty"lll'W b vh'!'W 
" . 

~~'W-UB bf;'l'Wf)~~1~ij''U fi\?ib~B fl bD'W~?(ru rul~B~ij''U bb6'l:::~l tJ b~'W~l'WUru<1itl'Wl f11';j bl'Wbb~ fl1';j~1 tJ b~'Wbbi'i6'l::: 
'U '1..1 'Vv V" 

.* fl~,:j~,:jil:JJm;.h1~bfi'Well:JJVl~'W'Ul'V1rl?(rurulm'<il~imD'WI,~'WelWlnl~ \?il:JJ~flru~m';j:JJfl1';j U.U."ll. nlVl,jWl
'U 'U v v 

m. V1&lmn'Wfl1'Hfl'IJel':ilP11.. 
~bf;'l'Wmlfl1-<il:::~m bf;'l'WBbe:lnf;'ll';jVl~n:Ol'W~'W:JJ1'W{e:l:JJ n1J"Ilmttl bel'Wv';ilP11LWltlLbcJfl11'Wf) n"llm t 'Ubf;'l'Wf)';ilfllbD'W 
'IJ ~ 

~1'W~ @l vcJl,:jiff)tJ~v,:jilbe:lnf;'ll';i\9l-:Ji'iB1ud 


«9)) 1'Wmru~b~'Wmlfl1 bD'W-u~~f1fl6'l 


bfl.@l 

(n) ~1~~'Wci1'Wf;'l1~fi IVl~f)~l,:j'lt1'Wcil'W'<iil nWl 1~~ 'WG'11 b'W1V1,:y,:j~ B.:r'U';i€J~fl1';i-<ilWlVl::: butJ'Wi1~'Ufl fl6'l
'i o~ q '1 

http:ld:JJl'w{m.Jm


1"11 alb'WltJ\9l'Jtl'J~~1~ltl'J::;'tll'tl'U"lIme:r~l1Jr11 bbm:1'Umru~e:rb'ih~11Jr11~11:)1\9lbU'UtJf1f1&'l5'J'J1J1?l1~m-di1n l'tll~1 'VII:)
~ ~ , Q~ 

m~~'Ual b'U1Vlt{.:j~m~'U'VI1.:j Vl~eJe:r~l1Jfhi.h I:)11?l bu'Ui1~tJf1f1&'l1~~'UbeJfl6'l1'J\9l11J~'J~tJ11!.'U (@)" . . 
(~) beJn6'l1'Jbvi1Jb~1J~'U 1 


(~.@) alb'U11tJ'VI~L'iJ8'U~lru'tl~ 


k.bJ) ~16'U11tJ'VI~bUl'.J'U.rn';1J&'lfllb~1J (fl.~.bJo) 

. - ~ 

(cr) tJf,1J:ab€lf16'11'J?b'U~ @ ~.:jVl1JI?l~1~~'U'V'l~mJfltJ6(m~1tJb6'l'UeJ'Jlrll 

611.bJ ~hu~ \!) €l~1.:j,JmJ~€l.:jilb€lf16'1T'H~1.:j~eJ1tl;1 

(@) 1 'U mru~N~'U-U€l b6'l'U€l1J€ltJ'e)1'UlI\l1 ~tJf1f1&'l~'Um~vh f1l'Jbb'VI'U1~bb'UtJ'VIt{.:j~€l1JeJUell'Wl"iJ~.:j~ I?l€ll m" . . 

bb6'l\?l1JU \?ll1Jf1{JVll.lll:) 11?lI:)ilVlafl!1'Ubb6'l1?l.:j ~l\?l'U"lIeJ.:j~1JeJtJe)l'Ul"iJ bbfl~~~tJ1JeJtJell'Ul"iJ vf.:j-d''VIl n ~~tJ1JeJtJell'Wl "iJ b u'U 

\(f1f1flu'J'J1Jl?ll~eJ.:j bu'U~~tJ1'J~i1~.rnl~\?l11J n{J'VI1Jll:) bb~l bvh~'U 

(\!)) .~l b'U1Vlt{'l~eJ:rtJ'JeJ.:je-.l&'l.:jl'UneJ6'I~1.:j 'V'l~eJ1Jvf'l:rtJ'J€l.:jal b'Ul!:ln~eJ~ 
'U 

(611) tJnl:a'Jll:)f1l'JneJ6'I~1'l ~~eJ1tJ bb..ij'ltl~1Jlru~1'Ubb&'l~51f11 ~~"iJ~~eJ'lbb6'l1?l'l'Jll:)f1l':i16'1\9l eJtlmru fllbb'J'l o~ , , 

'l1'U fll-Mtl1~bfl'VI1'11'l 1 1111~.:jrllhH~lt.l 

(~) tJru:abeJ n6'l1'J;;1l'U~ bJ vf'lVl1JI?l~Hl~'U'V'l~€l1JtltJ'tleJ'l1tJb6'l'U€l'Jlf11 
~~ .. 

~. m':iUl'UeJ'ilfll 

~.@ ~~'U-um6'l'UeJ~eJ'l~'U-um6'l'U€l bbfl::;b6't'U€l'Jlfll\9l11JbbtJtJ~rllVl'U1?l111.'UbeJn6'l15 tl?lt.lhjih~€l'U1'tllI?l1vf'l~'U 

bbfl~"iJ:::~eJ.:jm8f1-U€l\"1111J1~fln~ €l'lf15tJtll'U fl'l&'lll:)iJ eJ~eJ"lI€l~~b~'UeJ'Jlf111~-lrl?l b"iJ'U ~l'Ul'Ub~'U~ b~'U€l'il~~€l'l5:::tJ 
'U 'U • 

\?l'J'ltl'Uvf'l~dbfl'tl bbfl~~'-Je)n~5 tl?lt.ll:JJilf1l'J'tl1?l fltJ 'VI~eJ bbm:i! 'VIlflilf1T:i'tl1?l &'ltJ \?In b~1J bdi'l"ll btl~CJ'Ubbtlfl.:j"iJ~~eJ.:j&'l'l
'U 'U 

flltliJ€l~m~h6'l'U€l'Jlf11 'Vi~€l1Jtl'J~V(tJ\9l'Jl (illlJ) rllfltJH~hmt]mbv1.:j
'U • 

~.bJ N~'U-U€l b6'l'U€l"iJ~~€l'lf)1eJ mlt.lfl~bBI:)I?lf1l1b6'l'U€l'jlf111 'U1tJb6'l'Umlrll'Vi~€l1J~l?lvh1tJ bb..ij.:jtl~1Jlru'll'Ubbfl~
'U 

'Jlf111utJf,1Jii1'J11:)f1l5n€l~~1'l1~rI'JtJ51'U 

1 'Uf1l'J b?l'U €l 111"111~b6'l'UeJ btJ'UL':a'UtJl'VI bb&'l~b6'l'Um1f11b<).Ii t.I 'I 51 1"11 b~m 11?ltJ b6'l'U mlf11'Jl1J Vl~eJ";jl rll~€l 

miltJ 'VI~€l~mlt.if1l"J 1'l11Jb~eJ'Ul'tl~";j~tJ
• 
Hv11c.11tJb?l'UeJ'Jlf111Vifln~€l-l vf'l-d''';j1f11511J~b6'l'U€l''iJ~l>1eJ'l\?l'J.:jfl'Uvf'l~1 bfl'tl 

'U 

bbfl~~l'V1t{'l~€l ill~l bfl'tl LL&'l~~1Vlt{.:j~€ll:JJ(9l";j'l fl'U 1Vi~eJwh'VIt{'l~mtJ'Ual~f,1J 11?l t.lfi l?l";jlf11";jd1J~.:j~'U~'l'Jl1J fllfll-M 

1Jflfllbvi1J fll-M€llm~'U bbfl~fl11i~lCJ~'ltll'lH#hmb~l 
" 

'Jlrll~b6'l'U€l"iJ:::~eJ.:jb6'l'UeJrll'VI'UI?l~'U'Jlrlll:JJ,JmJtlll 6110 1'U ~'l bb~1'Ul,6'I'UeJ'Jlf111I?lt.lfl1tJ1'Unl'VI'UI?l~'U 

511"11 ~~ 'U-U€l b6'l'U €l~€l~~tJ~ I?l'tl €ltJ'Jl f11~ \?l'U1~1,6'1 'U tlHbbfl~ "iJ::: fI€l 'U f1l5b6'l'U mlrI ~Im~ 
" 
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atyty1~\~ Vl~B:U1fl1'U~1~-ruv'l'U-l~e)bb{)-l~nfl I,Vlf"iU1(;jl'hu(;ji'1"!l611'IXb~:lJ'Vh:n'U 

cs:'.cs:' rlB'Ubf.'l'UB".i1f11 ~~'U</fm?f'UBf11".i\?1".i1fill'l~1.,'jaruru1 bbUU".iU bb61~".i1tJfl1".i61~b8tJl'l "161"11'IX~t11'Ubb61~b</f11"
'tI 'U 1V 1V 'U 

bBfl(;11 ".i~'U</fm?f'UB~-lVl:U1'l b~tJ r1B'U~"~ rn tlfl\j~'U</f€I b(;1'UBI'11:lJ biB'U1'lJt'UbBfl f.'l1".i 

cs:'.&: ~~'U</fm(;1'UB "~~B\l~'U'Vj'e)\lhi bf.'l'UB)1f11~tJl'll!-J11fl6lm\lb~CJu{BCJ ~1V1ti1'VlB\li1.,'j U)~D1'UPlru~m".i:lJfl1".i{)1\l
" 

@)b.bTlO 'U. 

b~B~'U rllV1'U1'l b1611~'U</fm?f'Umb61~bf.'l'UB".i1Pl1 bba1 ,,~1:IHu bB fl?f11fl1 ".i~'U</fmf.'l'Umbfl~b?f'UBd1f1111'l "lll'lCJ 

~ 

bl'll'l'lJ11'l 

&:. Vl(;)'mflrusviLbfl:::~h151'Un1':i-Wlil1·Ul.!1 

&:.@) fl1 ".i~:U11ru1t:JfI fl11~'U</fm?f'UB11'lCJ16fll'lb~€J fl1 'Uf1{\ld b Vlf"iU161M1U(;ji'1"!l61fil:;'W"1dru1~1'l~'U11'lCJl-if 
OJ "Vlflmnru"Vl 111"11 

&:.~ fl1)'W"11ru1~"!l'U~ tll''i~'U</feJl,f.'l'U€J mtm,'iiVl~mtlrusvl".i1rn1 'Ufl1 ".i~"l''iru l~"!l'U~fl1d~'U</f€I b?f'U€J b VlFitfl(;j 
" " 

M1U(;j~"!l(;j fil~~fil1".iru1fil1fl11fi1".i1:lJ 

&:.bTl Vl1 fl~~'U</fmf.'l'Um1CJ1I'llJf1ru?f:lJmil:J(ltlJi'B-ll'l1:lJ</f€J ~ VI~€J ~'UVI~mi1'U fl1 ".i~'U</fmf.'l'UB1:J(ltl~€J-lVl~€J1:J 
'U 'f 'U ~ 1\.1 

~ ;;;)11ru1</f€I b?f'UB'lJ B-lli~'U</f €J b?f'UB".i1CJtT'U bl'U bb~r.J~'U-iJBbi:1'U€J".i1tJ 1~ b?f'U€J LBtli:111Vl1\lbVlPliJf1Vl~B11tJ 6l~b8CJ I'l 
o 'U. 'U • . 

Plru~fl't'Jru~ bu'W1~'lJ€J~Wf.'lI'l~fil~{)1\l111f11ut11'U Vl~B b(;1'U€J11 CJ(;j ~b8CJI'l bb\9l fl~l\l1t:J"1tlb~€J'U1'lJ~ bVlf"iU1 flM1UfI ~"!lfl, , 

f11 VI 'U1'lH\9l1:lJVI~flbflrusvlfl11~'U</fmt'f'U€J 1'U;;11'U~i11'li?f11~~lfltyLbfl~f111:Ubb\9l flI'i1.,'jtT'U hjlJt:J6l'Yl11'lXbill'ltl111~ . 

~ bU~CJub~mtJ~tJuI'iB~~1.J-iJmi:1'UB11tJ~'U Vl~mth;fl1".i~I'l'Wml'lbafltimJ Plru~~m):Ufl1)"1 tn"'Wfil1)ru1~B'UU)'Ufl1".i
'IJ 

, " v ~ ~ v~ 'i.I > Q.I 

\9l(P)f.'lVl5t:JCJ'U'lJmf.'l'UB".i1tJ'W'W
'IJ 

&:.~ bVl f"1U1(;jM1UfI~"!lfl f.'l\l1'W~Vl~111'Wfil1".iru1</fm?f'W€J'1J€J.,'j~~'U</f€J b?f'WBl(p)CJ111lJfl1".i~B'U~'U1'Wmru~\lvi€J1ud 
'U 

(@)) 111tJ".i1fl!];€J~~'W</fmf.'l'Um1CJtT'U1'UUty~h1 CJ;€J~-rUb€Jfli:1111'Wfl1".ifll'l b~Bfl 'lJB\lbVlFiU1f1M1UfI~"!lfl 

(~) hJmBfl;B~~'U</fm?f'WB1'WnT'Hi:1'UB)1f11Vl1.,'j)~U1J~I'l~B~I'l{)1\l~"JCJ€ibaflVld€JiJfl~
'U 

(bTl) b?f'W€Jd1CJ61~b8CJl'lbbrntl~1\l1tJ"lm1€J'U 1"IJ~ f11V1'U~1uVl~mflru.;jfl1)~'U</fm?f'W€J ~blJ'Uf.'lld:::~lf1ty VI~Bii 

~ml11'IXbnl'lf111lJ1~btJ~CJ'ljb~tJ b U1 tJU bbrii:f~'U</fmf.'l'U8d1CJ ~'U 
'\l 

cr.&: 1'Ufl1d~I'l~'UnT'ifll'lb~ Bfl~"!l'U~fl11~€JVI~B{)1-l VI~B1'Ufl1"j'Vllatyty1 f1ru~mdlJfl1".i~"ldru1t:Jfl1I'lCJ16fll'l 

b~€Jfl VI~mVlFiU1f1M1UfI~"!l61 :iJ~Vl1j1'IX~~'U</fmf.'l'U€J;ffbl,".,'j</fmV\""~.,'jb~l-I b~l-11~ bVlFiU1f1M1U~~"!lfl :iJ~Vl1j~"il~111-ru
." 


</fmf.'l'U€J hJ-rU".i1f11 Vl~€J111.yh~wW1 Vl1fl</fmVl'i\l"~-l~-lfl~11111bVl:lJ1~f.'l:lJVl~€J1JJ(lflJi'B\l

'" ~ " 

&:. b bVlFiU1f1M1UfI~"!lfl Vl"j-:JH;.,'ji'1Vl1j~fil~1:J-rU)1f11~1?f1'l VI~Bd1f11Vl~\ld1f1111'l Vl~€J)1f11~b?f'UB~.,'jVl:UI'lR1~, 
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l{9ltJ1:!l'Wlill'Jrul~{9l{ll,m:\tJn1~ ?I{9lbb~Iij::;'Wlill'Jrul .;('111 b~f)'tJ"j~ltJO(fU'1Jm'Vll'l'Jl'11fl1"JbU'Ur:1l~qJ bb(;-l::;1Vf~edlfl1'J• 
~{9l~'U'1JeJ'l b'Vl!"1Ul"I>iTU"~O(f" bU'Ub~~'lJl{9l~~'U.;rm?l'UeJ;u~ b~tJfl{mfh1i1illtJ Vl~m;h b~tJVlltJ1{9l "1 ii1~ YJu.;('l

'II 

b'Vl!"1Ul(;-ll>ilU"~O(f(;-l 1ij~'W;Ul"JrultJm~ fl fl1'J~{9l b~eJfl bb(;-l~"'ll'Vl'l:1~~ 'U-ifeJ b?l'UmU'U~vl~'ll'U hHllij::;btJ'U~~'U.;rm6'1'UeJ~
, 'U \Ie <u 

1~.:rUfl1"J~~b~eJ flVl1eJ1:!ln~lu VllfliJbVl~~b~eJ~€J1~r,h~'U.;rm?l'U€Jm~vhfl1"Jl{9ltJl:!l?l;u~~ b~'U fl1"Jb?l'UeJbeJfl?ll'J8'U. , 

bU'UbVlIiJ Vl1eJH~€Juflflm'j';j"juwl1 Vl~€Jil~uflfl"~'Umb?l'UeJ"Jlfllbb'Vl'U b~'U~'U, , 

1'Umru~~~'U-ifm?l'UeJ"Jl tJ~ b6'1'UeJ"jlfll~1?1{9l b?l'UeJ"Jlfll~11ij'Ufll~VlmtJl~rh1:!lBl lij\9llbil'U'l1'U1~ flru::;m"JU fl1"j
'II • 

~lijl"jrult:J(;-l1{9lcPJ5f1{9l b~eJfl Vl~m'Vl!"1Ul(;-l~lU(;-l~'1I" ;u::;1Vf~~'U.;reJ b?l'Umr'U~bblij'lbbGl::;bb?l{9l'lVleXmn'U~v1l1Vfb~eJ1~ll~ 
'\I ... 'U 

~'U.;rm?l'UeJ?llm'H1\9ll bil'U'll'U 1 Vfb6'1~Iij?lUU"jru Vll flf1'l~bb;u~1:!l bu'U~.:ru1iJ'll~ b'Vl !"1Ul"l>ilU(;-l~O(f" i1~'Vltj~lij::;1:!lifu-ifeJ 
'II , 

1{9l"1 Iijlflb'Vl~'U1Gll>ilUGl"~"1.f" 

cr.11lI ri€J'U"'l'Ulu1'U~qJqJl b'Vl~U1Gl~lU(;-l~'1IGl BlIij;u::;tJmi;lflfl1"j~{9lb~eJfl VllflU"jlfl.QfllliJfl1"jm::;v11~b.;rl 

.eXfl'l:1ru::; ~~'U.;reJ b?l'U €J~O(f'U::; fl1"J~{9l b~~lfl Vl~eJm~.:rUfll"J ~{9l b~eJfli1t:JGlU"J::;ltJ"1.fU~lun'U Vl1eJi1611'U1~b~tJnu~~'U-ifeJ 
'II '\I 

b?l'UeJ"Jl tJ ~'U Vl~eJ-lf{9l'lJ1l'lfl1"Jbb'li'l-lf'UeJ cil'l b U'UD"j"jU Vl~eJ?lutJeJ:un'Unu~~'U-ifeJ b?l'U€J"jltJ~'U Vl~€J b{llVlil1m 'Ufl1'J 
'II 

~O(f'U::; ~{9lb~eJfl 1iJ::;~eJ'lv1l~qJqJl{ll'lVllllbbUU~qJqJl..ijl~rieJ6'1{l~ nu b'Vl!"1'U1(;-ll>ilUGl~O(f(;-l J1ltJ1'U I1lIl'U i(Uel{9llijlfl 

l'Um~.:rUbb{l'lbb(;-l::;Iij::;~m1l'lVlr;1flU'J::;tl'U~rutlJ1dJ'U'\l1'U1'Ub~'Ub 'Vh tlU{mJ"::; cr 'lJeJ'l'Jlf11f1l~l'l~ f1{9lb~eJfl 1~ 1Vf 
.. lUlU . .:. 

b'Vl~Ul(;-ll?hu,,~O(f" ~{9l~eJ111'U'lJru::;v1l~qJqJl l{9ltJ1-ifVlr;1mJ'J~f1'UeJcil'lVlil'leJcil'l1{9l ~'ll'leJlu11, 

b'1I.@) b~'U6'1{9l 

b'1I.~ b~fl~D'Ulf11"j~'l~ltJ1Vfbbrimu 1~tJbu'Ub~fl"'l1'U~~v1lirqJqJ1Vl~eJrimJVl1!lJ'Ul:!lbn'U g) l'U v1lfl1"j 

b'1I. Q1 Vli('l~eJ rrlU"j::; tl'U'lJeJ'lti'Ulfll'WltJ 1 'U'lJ"j:::; bVl ~Vll:U bbUUVli(~~eJ rrl'lJ"j~tl'U'lJmti'Wlf1l"j~flru~m"jufll'J 

'UltJUltJtllVl'U{9l 

b'1I. c( Vli('l~eJrrlU'J::; tl'W'lJ eJ'l U~';'Vl b~'U'Vl 'W Vl~eJU~';Vl b~ 'WVl'WVlr;1fl Vlifl"l t1~1~~UeJ'Wrul~1Vf'lJ"J::; fl eJun Iij fl1'Jb~ 'UVl 'W 
- 'I III 'I ... ... OJ • 'I 

b~eJfl1'Jl"llru'1Jt1bb,,~'lJ"j::;fleJUD'JfllijrrlU'J~ f1'W~lU'lJ"j~fl1!"1'lJeJ'lD'Ul fll'J b~vi'l'lJ'J~ bVl~1 'VltJ ~'l1~bb{l'l~eJ bltJ'U1Vf611'U, 

'Jl'1Jfl1'Jl'll'l "1 'Vl'J1Ubbtll l{9ltJeJ~l"u1'~Hf~l~bbuUVli('l~eJrrl'lJ"j~tl'W'lJmti'Wlfll'J~ fltIJ::;m'JUfl1'J'WbtJUltJtllVl'W{9l 

b'1I.cr 'W'UDu~'Jif~U1Gl1VltJ... 



hlbf1t.! Grl<§let 1'U ti'<tJt1~':\l1f11'Uft~'U1:W1'U~f:)Jf:)J1:ij1..:J 

~. m';i'\J~'tJ';nmrh~1'Uriela~1~ 

fI11'\J~'UJ1f11'tJ€J~'l1'Urlel?\'h;J(9l1:W?\(9l1f111'\J~'U'nfn '\JJ~b.fl'VI EI1f11J 
'lJ 

?\(9lJ K= o.lvet + O.(9)et It / 10 + 0.(9)00 / Co + o.~o Mt/ Mo + 0.<§l0 St / So 
'U 

?\~J~..:JflciT)':\l~t11:W1Hii:UflJru~fh'l1'Urlel?\~1..:Jft~r;NVI~e:l VI~m~:w~'U ?\(9l)fI1)tl~U"J1f11 (?\(9l"J rh K) '<iJ~~e:l'l 
'lJ 'U 'U 

fI'l~~"J~~u~fhv!'U~ln'U~tlml1 VI~e:l .fl1tJl'U"J~tJ:::nm~ b'VII'IU1~~1U~~"I1ft 1~'lJtJ1tJelelnltll~tJ':\l~H?\~"J'tJel'l'VI1'l 
v v . ~ 

11"tifl1"Jm~1~U,11 
, !U ...r::::.. 

@O. R1:U1~Lm:::m';i:U1m'l'W 

b'VI fl1U1"~1Uft~"lJr;r<\l~ ~1tJfh:ij1~~'11~11:W .fl1{;~~fl1b~:W \P1~€J~':\l'U.fl1{;~'U ~ bb":::fl11-il~1tl~'ltl1'l bb~1 l~ tJ~eJ 
"J1f11bVl:w111:WbU'Ubflru.n bbft~n1V1'U~fI1J~1m~'Ub'ij'U ..ijTU1'U et 'l1~ ~..:J-d 

,n~~ (9) bu'U..ij1'U1'Ub~'L!1'Wel~J1~eJtJ~~ Ivo 'tJel'l~1:ij1'l b~m:r~'U:ij1'l1~f1:W~'U "f1~~ VI~elVl"J1tJtl:w~'l'VI:W~ 
'lJ 'lJ 

'W~el:W~Bn VI~m':\l1~b?\1b~:W l'Ufl1"Jriel?\~1'l!iJ'l1'ln'UR~'U~'lVl:W~ 1~R11:wcn1"J1:w1~hJmm11 Ivw:o b:W(9l"J b?\~':\l 

b~tJ'U¥e:ltJtl n~€J~(9l1:W bb'U'U bbtlft'Ubbm:"J1 tJ nT~tl"J~nau bb'UU1~bb~l b?\~'<iJfl1tJlu b'lIo 1'U 
'U 

tlJ~f1€J'Ubb'Uul~bb~lb?\~':\l.fl1tJl'U bet 1'U 

'l1~~ rn bU'U..ij1'U1'Ub~'U1'Uel(9lJ1~mJft~ Ivo 'lJeN~1:ij1.:j b~e:l~~'U:ij1'l1~r1e:l?\~1.:j!iJ'l1'ln'UfI~'U bbft~Vl1.:jb~'W
• - 'U 

tl1~ne:l'Ubbu'U1~l,b~1b?\~':\l .fl1tJl'U bet 1'U 

~'l1~~ ~ bU'U..ij1'U1'U1,~'Ultie)(9l11~e:ltJft::: Ivo 'lJa.:j~1:ij1'l b~a~~u:ij1.:j1vlne:l?\~1~~'l1'ln'UfI~'Ubb"~Vl1'lb~'U • 
" 

tl1:::f1a'Ubb'U'Ul~bb~1bi.'l~':\l .fl1tJlu bet 1'U 

'l1~~ et ('l1~?\~Vf1tJ) btJ'U..ij1'U1'Ub~'Ul'Ue)~"J1~mm::: Ivo 'lJel.:jfh:ij1.:j bde:l~~'U:ij1'l1vlne:l?\~1'l"J1'lJ:::U1tJ111
, 'lJ 

fI el'UfI~(9l b?\~l.l b'VI~ f),vr'l'VI:W~ 'V11:W1,:('lfl a'UfI~(9l b?l~:W bVI~ fI 'V11if'U'VI1~b~'U~1Vl11tJ~1'l.vr'lVl:W~ 'W~eJ:W~~&'l b?\11~vh 

bb~~~';l'llfl:W ..ij1'Ul'U (9)~ ~'U bb~lb?\~':\l bbft~~'U~ ~bVlfim~.:jVl:W~ 'W~a:w.vr,nnum1~tl~'Ubbl1l'l'V11f111:w?\~m~'U~blru 

?\m'U~neft1~1'l b?l~':\lb~CJ'U~mJ tlfl~e:l\l(?njJbL'U'UbL'\J~'Ubb~:::J1cJfl11'\J"J~f1e:lUbbU'Ul~bL~1b?l~':\l .fl1tJl'U eto l'U 
'lJ 

@@. el!Ol~1fh'\J~'U 

Fhtl~'U 1~f1~1'Uel(9lJ1~e:ltJft~ 0.(9)0 'U1Vl l1le:ll'U 

@m.n1~~'U'\J~~n'Wfl11~~1';i!Ol'Un'WiB'l• 
t:r"IJ'U~fI1J fl~bfiafl ~.:j1vl'V11-i1el~f1ft.:jbtJ'UVl'l1.:j~a Vl~e:l'V11~f1lru1:ij1'l bb~lbbl?imru "il~~a~~'U'th~n'UFn1:W~1"J(?)
'U tlI~ Q.J <t 

'UfI'W~€l~'tJ€l\l~'l"1lB'l'l1'U~1'l~ bii(?):IT'U.fl1CJl'UJ~tJ~nm111treltJfI':i1 Iv tJ 'l1Ut1(?)':\l1f11'U~ bVlI"l'U1ft~1'Ufti'1'tl(;l 1vl~UjJel'U 



, 
'lJn'l'f;iB"l 

@m. iBa':)1'Wa'V15i.'Wn1':iThJie:ml'lJmbm~~'W 6J 
v v , 

&100.&1 b~'Ufh~l,:)61TVI~'U.:Jl'U~\!lrl~.:JiJ 1~:iJl~lnb~'UB(1IVl'U'U"(IB.:Jm:iJ~"lb6'l~:iJm",j'\Jnrl",jmVlB.:Jf1w'U'\J",j~:iJlflj
q q 

",jltJ~lm~lJb~lJ '\J",j~"'\lltJ.:J'U'\J",j~lJ1flj 'lAl.f'll. ~~&I (trl",j"lm",j~~'UlbbVl~"lvieJ.:Jb~tJl) 

m",jt'l-1'UllJ 1 'U61rutm~~m~'Vhl~vlm~eJ 1~~'Ubb~-1m",jeJ'UiI~~'U'\J",j~:iJlru~l n61Twm'U'\J",j~lJ1ru
v v " Ii 

b~eJ~'U1~ 

(~) ~(1Im",j1'l-1~~"(IB.:J~~n~11'U",j",j'Vln1(11tJL~eJ1'Vl!'.l Vl~m~eJ~iJ~'VI6b"1i'Ub~ tJ1tl'U b~eJ1'VltJ~ln\?h.:J'\J",j~b'VIf'llliltl~, 

'\J",j~ b'VIf'll1'VItJ bl'Ubbl9i~~l~~'Umjflll\91~lnm:iJb~l'vh 1'l-1'U",j",j'VIn~~"(IeJ':),r'U 1(11 m~eJ~'U~m"1ib~eJ1'VltJ;.:J~~~eJ~1~~'U,Dl:j q 

1(11m~B~'U 

(m) l'Umru~hJ'\JiJ'U~\911:iJ (0) Vl~B (~) ~-r'U~1-1~::;~eJ.:J-r'U~M\911:iJn~Vl:iJltJrh~1tJm)~.:Jb6'l~:iJm",j 
• = "" 
'lAl1flj"/1tJ'Ul1 

&lm.m ~~'Uoile:i b6'l'UeJ~~b'VIf'll'Ul(;l\?ll'Ut'l~"/1(;ll~rlMb~eJn bb~1 hJ1'IJ'\Ih61qJqJ1Vl~eJoileJ'\91mN~1-1btJ'UVll1-1~ml1tJ1'U 

b1~1~n1Vl'U(1I~-1",j~'U11l'UoilB mI b'VIf'll'U1t'l1'l1'Ut'l~"/1t'l m~Yl~l'Hlm~tJn~eJ-11 'l-1"1lMtoilrl11lJb~tJVlltJ~'U (t11i1) ",jl:iJ~-1~::;, 

Yl~ld flj 11'l-1btJ'U~v1-1-11'U \?11:iJ",j::; biJ tJ'U m::;'VI",j1-1 m",jrl ~-1rh~1 tJn1'j ~(1IsffeJ~(1I ~1-1 bbt'l::; m",j'U~Vll",j~6'lMmrl-r\)" , "" 
&lm.<S: b'VIf'll'Ul~1'l1'Ut'l~"/1t'l6'l.:J1'U~'Vl~~~~bbm"(lb~:iJb~:iJb~eJ'U1"(1 Vl~BoilmllVl'U(1I1'Ubb'U'U~qJqJ1Vl~eJoileJn1Vl'U(1It 'U 

bb'U'U61qJ r;y lVl~ eJoileJ \91 n~-1\ll-1 btJ'UVll1-1~eJ1'l-1btJ'U1'\J\911lJrl11lJ b~'U"(IeJ.:J61111n-11'l..1e)Wl1';i~.:J6l(1l (t11ii) 

.. &1m. ct 1'Un d ru~ bel n6'l1",j bb'U'UVl1tJiirl11:iJ.u(1lVl~eJ bbtf"ln'U~~'Uiiel b6'l'Uel 'il::;~eJ.:J'\JijU~\?l1:iJr)11il 'iltrtJ'/J eJ-!l b'VIf'll'U1t'l 

1'l1'Ut'l~"/1t'lr)11iJ~trtJ\?l.:Jn~111'l-1~mtJ'U~6'I(1I bbt'l::;~~'Uiim6'l'UB111ii~'VI6b~tJn~eJ.:JfhH~ltJl(11&1 b~:iJL~:iJ 
q " I 

&1m. b b'VIf'll'Ul~(9\'l'U~~"1lp. m~'\J",j::;ml"1tJm~nm",j~(1I\ll-!ll'Umrul9ieJ 1 '\Ji1'1~ 1MtJ~~~'U.nm6'l'UeJ~::;b"\itJn~B-!lr11 b~CJ 
" 

Vl1tJl(11~ ~lm'Vlf'll'Ul~1'l1'U~~"/1~1ll1~ 

(&I) b'Vll"1'Ul~(9\'l'U~~"1l~1:JJ1~-r'Um",j~(1I6'I",j",jb~'U~'il~1m'Um';i~(1I~l-!lVl~B1~-r'U~Mf\",j",jbLI9i1:JJ bYl tJ-!l'Vl eJ~~::; 

'\Ihm",j~(1I~l.:Jrl~-1dvleJ1'\J 



(lsJ) :iJ f)11 fl1~'Vhvi~-Ullilm~ru~~~'W-iJe:J b61'We:J~OU'W:::: fl11~~~\:j'VI~e:J~1~-r'Ufl11~Vlb~e:J fl:iJ ~~tl'J~It:Jou'tH"Jllrl'W 
" 

'VI~e:Jih;b'W1~bat:Jrl'U~~'W-iJe:J b61'We:J11 t:J~'W 'VI~e:J-U~"lJl1'lf)1'J bb.n'l-U'We:J ~l-:JbtJ'W51'J:lJ 'VI~e:J61lltJe:J:lJ rl'Wrl'U~~'W-iJe:J b61'We:J'Jl tJ
" " 

~'W 'VI~m~l'V1{h~l'Wnl"H61'We:J'Jlfl1 'VI~tlcie:J';hm::::vllf)11Wi1~{;1~'W1Vll'Wfl1'Jb61'Wtl11 Al• 

?l151'Jru~ 

(~) mru~'W1'Wvll'Wtl'lL~t:Jln'U «9)) (lsJ) 'VI~tl (tTl) {;11ll~nl'V1'WVlL'Wfl{Jn'J~'Vl11'l;'ltle:Jflmllfll1llL'Wfl{J'VI:lJ1tJ 

(O)~. 3J1{;1·H)1'L(wiiv·lh~ 
_._-- -- _ ..-~ ~~ "" 

L~m'Vl~'U1(;lv\'Tu(;li'1ou(;l1~r1~ b~e:J fl~~'W-iJm?l'We:J'Jlt:JLVlL1XbtJ'W~-r'U~l'lbb(;l ~1~(9lfl~-:J~l'ltle:J61~l'l mlltl'J:::: f)1~il
'II 'II 

Lbib r:r~'W-iJtl b61'We:J'.\J ~(;]m {;1 fl~'l1 rlL'Wfl1'Jtl fitw1'll'W tl e:J 61~1'l~.:J fl ~11 r:r~'W-iJe:J b61'W e:J"iJ ~ (;]e:J.:J:iJ bb~~1-iJ~eJl'W fll1'Vl~ 61 e:J'U 
'U d..J 'U 'U 

:lJ1(;11 ~1'W~ li€l 'Ill 'l 'VI~e:J ~eJl'W fll'J'VlVl61e:J 'Ull1{;1') fOl'W~1iH"lh:J '.\J 1fl61 fl TU'W fll'J Pifl~l"lJ€l'l'VI'tb tJ'J1OU fll'J'VI~e:J ~:iJl!9!lU{;11 
~ 'U d:i" 'U 't 

1~~'U tl1OU. tl1G'!. bb~::::tll'Vl. 'VI~mYltJ'U bviTi11fl?lmU'Wf)11~n~1~ n.i"l. -r'U1e:J'lLvrb-iJl-r'U11OUf)111;Jl:UB{;1'Jl1:iJ~ln11 

~€ltJifl~ (9)0 "lJe:J'lbbvi(;l~611"lJl"ll1'lbbl'i'.\J~;J€l.;jii~1'W1'W"dl.;j€ltil.;j{fmJ (9)fl'W L'Wbbl'i~::::611"ln"ll1.;j#l,:j1'i€l1'lid 
.(9)G::.@) "ll1.:Jtl1:;;~11fl'J'lf)1'J 

1~1mlCJ51 ~~1~-r'U1'Ue:J'Wrul{;1tl1~fl€l'Uloul"1i'l"l1~lm1llfll'U All 
~ q ~ q 

hj~lfl11 Jll~lmmLtJ51 

(O)cr. nT;itlllu~m:lJn{J'VI:lJ'1jlJ1,ta~1~bumJ 

1'W1~'VI11,:j1~tJ~blmnl'~tle:J 1;'l~1,:j ~~'W-ue:J b61'Wtlvh,~f'U f)1'J~VlL~e:J n11XbtJ'Wr:rf'U~l,:j~€l,:jtl fi U~{;11ll'VIlilmn ru.y;~
" 'U d.J 

n{J'VIlllmL~::::'J~LUtJ'U1~fh'VI'W~111~mA~,:j AfVl 

(0)10. fl1';itl';i~bil'U~afl1';itlnu~~1'U"llV~~tJ'~m)\Jfl1';i 

L'Vl~'Ul~v\'l'U 61i'1OU61 611:lJ11ml1 ~61fl11tliJU~,:jl'W bb~l L?I~'.\Jmll~f.1Jtyl"lJ€l.;j~~'W-um61'We:Jm~-r'U f)11 ~Vl b~e:J n11X 

btJ'U~-r'U~l'lbfjml1ll1tl1~ Lij'U~.mfl11tl fiU~.;jl'W"lJe:J'l~tl1~fl€l'Uf)1'J
" d.J" 

~'ld 'VI 1fl~~'U-U€l b?l'W€l~1~f'U fl11~~ b~€ln11leJl'ULflrusvl~nl'V1'U~'.\J~()m:::::r'Ufl11~'W-iJm?l'W €l'VI~€lvll ~rurulrl'U 
'U 'U QJ' Q.t 

bYl~'Ul61Ml\J~i'1OU{;l H~lfl'HJ 

Q.I 'Jj V i.I.d 
'VI1 'VI 'Ul L'.\Jl'V1'Ul'Vl 

mJ rl'Wt:J1C.!'U lv<t\;)(9) 


