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!"#$%&'(&$ $%) %$ *"#%+($, *" -.,$%.*"$" /01".*" 213"*(4"5(& (-/2) 4" 6,4%7"#*"$" 87%$1,6" *" 

%$7"09:*( .%0(, ,+#+1,),*$( ( #(.( .%0(, %7(#." *"#$%&'%$% *(.% *" (*;%1)(1"*%#$ #1,0 

%6',#$.%$% %$*%#*% .940,<#$.(,$% *" (47%=4."*,$% *" ,+#+1,),*$( ( #(.( .%0( . 4,),0,=(,$% .91>8 

401".,$% *" 7%$1,6($,=($, *" 71%08+$( – 1"6%$*(5( ( $,>*($, #,),<#$.", +"+$% ( ),#$*($, 

%6'*%#$(. ?0,*$(;(5(1"*( #" 1(#+%.,$, 4" 401".,$% 4" .#&+" 3187" . 1(#+ ( #" 1"43=,0"*( 

7%0>%0&'( ),1+( 4" 4"'($" ( *")"=&."*, *" 1(#+". 

@=".*"$" 5,= *" !"#%+($, , 0" 8.,=(:( 4"'($"$" *" %6',#$.,*%$% 401"., ( 6="3%71(&$*%$% 

(47%=4."*, *" ."A*( 1,#81#(. B,=$" *" $%4( $%) , 0" 3"1"*$(1", :, (47%=4."*,$% *" ,+#+1,),*$( ( 

#(.( .%0( . 4,),0,=(,$% , 0%.,0,*% 0% .94)%A*% *"<-.(#%+" 6,4%7"#*%#$, $"+" :, 7%=4($, 7% 

%$*%C,*(, *" >1"*($,=*%#$ ( %#(381,*% 71,>1"*."*, 4" 0%)"+(*#$."$" 0" )%3"$ 0" 690"$ C(1%+% 

1"471%#$1"*,*( #1,0 4"#,3*"$($, %6'*%#$(. D% $%4( *":(* *,6="3%71(&$*($, .=(&*(& .91>8 401".,$% 

%$ 87%$1,6"$" *" ,+#+1,),*$( ( #(.( .%0( . 4,),0,=(,$% $1&6." 0" 690"$ .*()"$,=*% 71,5,*,*( 

#71&)% 7%=4($, 4" 401".,$% ( %+%=*"$" #1,0". ? .#, 7"+ $%." *, , .971%# *" 71%#$" 4")&*". !".#&+90,, 

+90,$% 87%$1,6"$" *" ,+#+1,),*$( ( #(.( .%0( 0%71(*"#& 4*":($,=*% 4" #(381*%#$$" *" >1"*"$" ( 

(4>1"*."*,$%, .971%#9$ , 0" #, (0,*$(;(5(1"$ #.914"*($, # $%." %7"#*%#$( ( 0" #, %71,0,=&$ 

1(#+%.,$,, +%($% $, 71,0#$".=&."$ 4" 8&4.()($, 3187( ( 0" #, 7="*(1"$ ),1+(, *"#%:,*( +9) 

*")"=&."*, *" $,4( 1(#+%.,.  

E%4( 1"40,= , 71,0*"4*":,* 0" 690, (47%=4."* +"$% %#*%." 4" 1"4.($(,$% *" ),A08*"1%0*( ( 

*"5(%*"=*( 7%0>%0( /.+=F:($,=*% #$"*0"1$( ( 1"47%1,06(/ 4" 871".=,*(, *" 401".*($, 1(#+%.,, 

#.914"*( # 87%$1,6"$" *" ,+#+1,),*$( ( #(.( .%0( . 4,),0,=(,$%, +"+$% ( 71( %#(381&."*, *" 1")+"$" 

4" .4()"*, *" 1,C,*(& *" *"5(%*"=*% ( ),#$*% *(.%. 2#(381,*"$" (*;%1)"5(& , 71(=%A()" 4" 

#94*"$,=*" 87%$1,6" *" ,+#+1,),*$( ( #(.( .%0( . 4,),0,=(,$%, *% $& #9'% , 71(=%A()" ( 4" $&>*"$" 

*,.%=*" 87%$1,6" . 

  !"#%+($, %#(381&."$ (*$,31(1"*" 1")+" 4" 71,."*$(.*% 871".=,*(, *" 6,4%7"#*%#$$", 71(=%A,*% %$ 

$%:+"$" *" 3,*,1(1"*, *" 0%)"+(*#+( ,+#+1,),*$( ( #(.( .%0( 0% +%*#8)"5(&$" *" 71%08+$(, 

%$3=,A0"*( # $1,$(1"*( ,+#+1,),*$(, (47%=4."*( +"$% $%1%., (=( $1,$(1"*( #(.( .%0(, (47%=4."*( 4" 

7%=(.*( 5,=(. E, %7(#."$ 1"48)*($, )(*()"=*( (4(#+."*(&  *" 0%61($, 71"+$(+(, +%($% 0" 4"'($&$ 

401".,$% *" >%1"$", 7%=4."'( $1,$(1"*( ,+#+1,),*$( (=( #(.( .%0( (=( +%($% +%*#8)(1"$ 71%08+$(, 

71( +%($% $, #" (47%=4."*( 4" *"$%1&."*, (=( 7%=(."*, ( %#(381&."$ (*;%1)"5(&, +%&$% . 7%#=,0#$.(, 

)%A, 0" #, 7%=4.", 4" 0" #, (4.=(:"$ 5,=(, %#*%."."'( #, *" 401".*%$% #9#$%&*(,. !($% )(*()"=*($, 

0%61( 71"+$(+(, *($% 5,=($,, %#*%."."'( #, *" 401".*%$% #9#$%&*(, 71,0#$".=&."$ 4"09=A($,=*( 

%31"*(:,*(&. D1,07%:($"*($, 7%0>%0(, .9471(,$( %$ *"5(%*"=*($, (=( ),#$*( .="#$( #71&)% 5,=($, 

)%3"$ 0" ."1(1"$ . 4".(#()%#$ %$ 71(="3"*,$% *" *"#%+($,, .+=F:($,=*% 401".*( 5,=(, +%($% #, 

%#*%."."$ *" ),#$*($, #%5("=*(, +8=$81*(, ,+%=%3(:*( ( (+%*%)(:,#+( 8#=%.(&, +"+$% ( 7%4*"*(&$" 

4" +%1,*($, *" ,+#7%4(5(&$", >"1"+$,1" ( #,1(%4*%#$$" *" 1(#+%.,$, ( ,;,+$(.*%#$$" *" 0%#$97*($, 

401".*( ),1+(.  

D1,1"6%$,*($, ( 7%0%61,*( *"#%+( 4" 6,4%7"#*" 87%$1,6" *" %$7"09:*( .%0(, ,+#+1,),*$( ( #(.( 

.%0( ', 690"$ 7%=,4*( *" .#(:+(, +%($% #" 4"31(A,*( 4" .971%#($,, +"#",'( 6,4%7"#*"$" 87%$1,6" *" 

%$7"09:*( .%0(, ,+#+1,),*$( ( #(.( .%0(, %6',#$.,*%$% 401".,, 1"4.($(,$% *" .%0*($, 1,#81#( ( 

871".=,*(,$% *" %$7"09:*($, .%0(. B,=,."$" 3187" )%A, 0" .+=F:." 8:,*( . %6="#$$" *" 

%6',#$.,*%$% 401".,, 4,),0,=(,$% ( %+%=*"$% #1,0", 71%;,#(%*"=(#$( . %6="#$$" *" 4,),0,=(,$%, 

#7,5("=(#$( . %6="#$$" *" %61"4%."*(,$%, (4#=,0%."$,=(, (*A,*,1(, #9#$".($,=($, *" 7%=($(+( ( 

$,4(, +%($% %$3%."1&$ 4" %71,0,=&*, *" #$"*0"1$($, ( 1"47%1,06($,. 

 

 

G.%0 
E1"0(5(%**"$" +"*"=(4"5(& ', 71%09=A"." 0" 0%)(*(1" #"*($"1*($, #(#$,)( . %6%41()% 690,',. 

E9< +"$% #")% ,0*" )"=+" :"#$ %$ #9',#$.8."'($, 71,:(#$."$,=*( #$"*5(( 4" %$7"09:*( .%0( . #.,$" 

%7$()"=*% *")"=&."$ *(."$" *" 7"$%3,**( )(+1%%13"*(4)( ( $9< +"$% 6%=C(*#$.%$% %$ >%1"$", 

+%($% A(.,&$ +"+$% . #,=#+(, $"+" ( . 31"0#+( 1"<%*(, *&)" 0" 690"$ #.914"*( +9) 5,*$1"=(4(1"*( 

#(#$,)( 4" $1,$(1"*, *" %$7"09:*( .%0(, , *,%6>%0()% , 0" 690"$ 7"1"=,=*% 1"4.(."*( "=$,1*"$(.*( 

#"*($"1*( 7%0>%0(. 

@,*,1"=*"$" H#")6=,& *" 22! 71(, B,=( 4" I"4.($(, *" J(=&0%=,$(,$% /BIJ/ *" 8 #,7$,).1( 2000/ 

BIJ, +%($% #" *"<-71&+% #.914"*( # 87%$1,6"$" *" ,+#+1,),*$( ( #(.( .%0( . 4,),0,=(,$% #": B,= 1: 

K" #, %$#$1"*( (4+=F:($,=*"$" 6,0*%#$ ( 3="0 ( B,= 7: K" #, %#(381( ,+%=%3(:*" 8#$%<:(.%#$. B,=$" 



7% %$*%C,*(, *" #"*($"1(&$" . B,= 7 , 0" #, *")"=( *"7%=%.(*" 0% 2015 3. 71%7%15(&$" *" >%1" 6,4 

0%#$97 0% "0,+."$*( #"*($"1*( 8#=%.(&. I"40,=&*,$% 71( (4$%:*(+" . 0%)"+(*#$."$" (=( . 

%6'*%#$$" , ,0(* %$ "=$,1*"$(.*($, 7%0>%0(, +%<$% 6914% #, 1"4.(.", 4" 0" %$3%.%1( *" $"4( 5,=. 

E%." #9'% $"+" 7%)"3" 0" #, 71,0%$.1"$( 0,31"0"5(&$" *" %+%=*"$" #1,0" ( 0" #, *"#91:( 

*,71,+9#*"$%$% 1,5(+=(1"*, *" #9',#$.8."'($, . :%.,C+($, ,+#+1,),*$( >1"*($,=*( .,',#$." 4" 

1"#$,*(&$", 4" 71%(4.%0#$.%$% *" >1"*". 

 

@=".*($, #(=(, 0.(A,'( 8.,=(:,*"$" 87%$1,6" *" ,+#+1,),*$( ( #(.( .%0( . 4,),0,=(,$% #": 

 

• 8.,=(:"."*, *" .%0*(& *,0%#$(3 ( #$1,#, 0,31"0(1"*,$% *" 1,#81#($, # 71&#*" .%0", +"$% 1,48=$"$ %$  

*,7%0>%0&'% $1,$(1"*, *" %$7"09:*($, .%0(, ,+#+1,),*$($, ( #(.($, .%0( ; 

• *"1"#$."*,$% *" *"#,=,*(,$% ( #.914"*%$% # $%." 8.,=(:,*% $91#,*, *" >1"*" ( ;(61(; 

• *"1"#$."'%$% %#94*"."*, *" 1,#81#*"$" #$%<*%#$  *" ,+#+1,),*$($, ( >1"*($,=*($, .,',#$.", +%($% 

$, #9091A"$; 

• BIJ, %#%6,*% 5,=($, 4" %#(381&."*, *" ,+%=%3(:*" 8#$%<:(.%#$ ( 71,)">."*, *" 6,0*%#$$" ( 3="0". 

 

!"1"#$."'"$" +%*+81,*5(& ),A08 4,),0,=#+($, ( 31"0#+($, 1"<%*( 4" .(#%+%+":,#$.,*( 4"7"#( # 

71&#*" .%0", %#%6,*% . #8>(, 7%=8#8>( ( 39#$%*"#,=,*( 1"<%*( ', 8.,=(:( *"$(#+" .91>8 $%4( .#, 

7%-*,0%#$"$9:,* 1,#81#. !"<-3%=,)(&$ 1"#$,A *" *"#,=,*(,$% #, %:"+." 0" #, 7%&.( . 31"0#+( (=( 

7%=831"0#+( 1"<%*( . 1"4.(."'($, #, #$1"*( /I"40,= !"#,=,*(, 22!, 2002/. !"1"#$."*,$% *" 

*"#,=,*(,$% 8.,=(:"." +"+$% $91#,*,$% *" 71&#*" .%0", $"+" ( +%=(:,#$.%$% %$7"095(, +%($% #, 

(4>.91=&$ . %+%=*"$" #1,0", +%,$% %$ #.%& #$1"*" .%0( 0% 7%-3%=&)% 4")91#&."*, *" (4$%:*(5($, *" 

71&#*" .%0". I"40,=&*,$% 71( (4$%:*(+" %', . 0%)"+(*#$."$" ( 6,4%7"#*"$" 87%$1,6" *" ,+#+1,),*$( 

( #(.( .%0( . 4,),0,=(,$% ', 7%)%3*"$ 4" %6=,+:"."*, *" $%4( *"$(#+ ( ', 7%)%3*, *" %6'*%#$($, 

0" %$3=,A0"$ 7%.,:, >1"*" ( 0" #9>1"*&."$ 5,**"$" .%0" ( >1"*($,=*($, 1,#81#(. K%79=*($,=*($, 

71,()8',#$." *" (47%=4."*,$% *" 6(%3,**($, .,',#$." %$ ,+#+1,),*$($, +"$% $%1%., #", :, $%4( 

„71%08+$” , 7%-#="6% 4")91#,* # (*08#$1("=*( >()(+"=( %$ %$7"09:*($, .%0( ( :, $%< #7,#$&." .%0" 

4" 0183( 5,=(. 

E%4( 1"40,= "+5,*$(1" 3=".*% .91>8 71(=%A,*(&$" . )"=9+ )"'"6. E%< , 71(=%A() +"+$% 4" 

(*08#$1("=(4(1"*(, $"+" ( 4" 1"4.(."'( #, #$1"*(. 
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-$%+>%=)#+"$" 1")+" , (*$,31(1"* 7%0>%0, +%<$% +%)6(*(1" %5,*+" *" 1(#+" ( 871".=,*(, *" 1(#+" 

4" +%*$1%=(1"*, *" 4"6%=&."*(&, #.914"*( # .%0"$".E%." %#(381&." >"1)%*(4(1"*" 1")+" 4" 

1"41"6%$."*,$% *" 401".*( *"#%+( ( #$"*0"1$( 7% %$*%C,*(, *" .%0*% ( #"*($"1*% #.914"*($, 

)(+1%6*( 1(#+%.,. -$%+>%=)#+"$" 1")+" .+=F:." %5,*+" *" 401".*( 1(#+%., 71,0( 7%#$".&*,$% *" 

401".*( 5,=( ( 1"41"6%$."*, *" 5,**%#$( . *"#%+($,, +"$% %71,0,=& %#*%.*( +%*$1%=*( 7%0>%0( ( 

%5,*&." .940,<#$.(,$% *" $,4( +%)6(*(1"*( 7%0>%0( .91>8 %6',#$.,*%$% 401".,. -$%+>%=)#+"$" 

1")+" %#(381&." +%*5,7$8"=*"$" 1")+" 4" $,4( !"#%+( ( 0183( *"#%+( *" -/2, #.914"*( # .%0"$". 

 

 

%678/4 84 9:54;8<= 5<3/ 

/" "*"=(4 #, (47%=4."$ $1( $(7" %5,*+(: "*"=(4 *" )(+1%6*(& 1(#+, ,7(0,)(%=%3(:*( (4#=,0."*(&  ( 

+%=(:,#$.,*" %5,*+" *" )(+1%6*(& 1(#+/L2MI/.  

N%.,C+($, ;,+"=(( #9091A"$ 3%=&)% 1"4*%%61"4(, %$ 1"4=(:*( 7"$%3,*(, %$1"4&."'( 1"471%#$1"*,*(,$% 

*" (*;,+5(& #1,0 *"#,=,*(,$%; %$ 0183" #$1"*", #")% *&+%=+% 7"$%3,**( .(0%., #, %$0,=&$ . 81(*"$". 

I(#+%.,$,, #.914"*( # %7%=4%$.%1&."*,$% *" 81(*"$" +"$% $%1 ( (47%=4."*$% *" #(.($, .%0( # 5,= *"7%&."*, 

#" #.914"*( # +%)6(*(1"*%$% 4")91#&."*, # ;,+"=*( .,',#$.". 

O7(0,)(%=%3(:*"$" (*;%1)"5(& 4" %5,*+"$" *" 1(#+" :1,4 $1,$(1"*( ;,+"=((, ;,+"=*( 8$"<+(, 

81(*" (=( #(.( .%0( , *,0%#$"$9:*" ( *,*"0,A0*", +"$% . #9'%$% .1,), #9',#$.8."$ )*%3% 

0%+"4"$,=#$.", #.914"*( # *,$1,$(1"*( ;,+"=*( .,',#$.". P 0%79=*,*(,, )(+1%6*($, "*"=(4( #" 

%$:"#$( *,*"0,A0*( '% #, %$*"#& 0% 71,0#+"4."*,$% *" 1(#+, +%,$% #, 09=A( *" 6914%$% 8)(1"*, *" 

$"+(." (*0(+"$%1*( %13"*(4)( +"$% OC,1(>(& +%=( . 81(*"$", +%,$% .%0( 0% 7%05,*&."*, *" 1(#+" 

%$ 71,0"."*, *" 7"$%3,*(. D1( #(."$" .%0" )%A, 0" #, *"6=F0"." $%:*% %61"$*%$%, +90,$% 

*"1"#$."*,$% *" (*0(+"$%1*($, 6"+$,1(( .91>8 =,#*% 1"431"A0"'($, #, %13"*(:*( .,',#$." )%A, 0" 

0%.,0, 0% *"05,*&."*, *" 1(#+%.,$,. Q"4(1"<+( #, *" 3%1*($, %31"*(:,*(&, L2MI , .9471(,$(&$ 



%#*%.,* 7%0>%0, +%<$% #, (47%=4.", 7%1"0( 1,0(5"$" %13"*(4)( # %6'( >"1"+$,1(#$(+( *" 

$1"*#)(#(& ( $&>*%$% 71,%6="0"."*, #1,0 *"#,=,*(,$%. R"+$%1($,, +%($% #, .4()"$ 7%0 .*()"*(, 

.+=F:."$: 

 

• ,7(0,)(%=%3(:*( >"1"+$,1(#$(+( /.+=F:($,=*% (*;,+$(1"'" 0%4", ="$,*$*%#$, 71(,)*(5( ( 

71(,)*(+-7%#1,0*(+/; 

• 8#$%<:(.%#$ . 1"4=(:*( #1,0( (4.9* :%.,C+%$% $&=% /( 7%$,*5("= 4" 1"#$,A /; 

• 3=".*( $1"*#)(#(%**( 79$('"; 

• %$*%#($,=*" ,;(+"#*%#$ *" 1"4=(:*($, $1,$(1"'( 6"1(,1(; 

• ),1+( 4" 871".=,*(, *" 1(#+". 

 

 

>71<, .38.;48< 84 9:54;8.-. 3?3-.=8<7 
B,=($,, %#*%."*( *" 401".*%$% #9#$%&*(,, %71,0,=&$ *(.% *" 401".*" 4"'($", +%,$% #9%$.,$#$." *" 

.#,+( 1(#+. O0*" 5,=, %#*%."*" *" 401".*%$% #9#$%&*(,, )%A, 0" #, %#*%."." *" #$"*0"1$*" ),1*" 

,0(*(5" *" 4"6%=,.",)%#$$" +"$% „@%0(*" *" A(.%$, 1,38=(1"*" 4" *,A(4*,#7%#%6*%#$” (=( DALY 

/$.,.10
~6

 DALY / (=( )%A, 0" #, %#*%."." *" 7%0>%0&' 401".,* 1,48=$"$, +"$% 71,0%$.1"$&."*, *" 

,+#7%4(5(&$" *" 7"$%3,*( . ,+#+1,),*$($, ( #(.($, .%0( 7% .#&+% .1,), %$ $&>*%$% 3,*,1(1"*, *" 

*(.% 0%)"+(*#$.% 0% $&>*"$" 87%$1,6" . 4,),0,=(,$%. /" 7%#$(3"*,$% *" $%.", #, 1"41"6%$."$ ),1+( 

4" 4"'($" *" 401".,$%, %#*%."."'( #, *" 401".*%$% #9#$%&*(,. 26(+*%.,*% ,0*" 5,=, %#*%."*" *" 

401".*%$% #9#$%&*(, )%A, 0" #, 7%#$(3*, :1,4 +%)6(*(1"*, *" ),1+( 4" 401".*" 4"'($", *"#%:,*( 

+9) 1"4=(:*($, #$97+( . 71%5,#".  

B,=($,, +%($% #, %#*%."."$ *" 401".*%$% #9#$%&*(,, )%3"$ 0" 690"$ 7%#$(3*"$( :1,4 1"4=(:*( 

6"1(,1( *" $1,$(1"*, (=( ),1+( 4" 4"'($" *" 401".,$%. Q"1(,1($, #" #.914"*( # .,1(;(5(1"' 

)%*($%1(*3, 3=".*% . #(#$,)( %$ 3%=&) )"'"6, +"+$% , (=F#$1(1"*% . E"6=(5" 1 4" ,+#+1,),*$( ( 

#(.( .%0(. P,1(;(+"5(%**(&$ )%*($%1(*3 *, , 71(=%A() 4" 81(*"$". 

B,=($,, %#*%."*( *" 401".*%$% #9#$%&*(, )%3"$ #9'% 0" #" #.914"*( # %7,1"$(.*(& )%*($%1(*3 71( 

#9>1"*,*(,, +"$% )&1+" 4" $1,$(1"*, *" )&#$% (=( 7%-*"$"$9C*% $1,$(1"*, (4.9* )&#$%$% #=,0 

#96(1"*,. E%." , (=F#$1(1"*% 4" ;,+"=(( %$ )"=+%)"'"6*( #(#$,)( . E"6=(5" 2. 

/" #961"*" 81(*" #, 71(="3"$ +1($,1(( 4" #9>1"*&."*,, +%($% #" (4.=,:,*( 3=".*% %$ #961"*( 

(4#=,0."*(& 4" %5,*+" *" 1(#+". D%=8:,*"$" (*;%1)"5(& #, 71,.19'" . %7,1"$(.*( *"#%+( 4" 

%31"*(:"."*, *" 1(#+" 0% *(.% 7%0 10
~6 

DALY, +"$% .4,)" 7%0 .*()"*(, 0%79=*($,=*( ),1+( 4" 

401".*" 4"'($". 27,1"$(.*($, *"#%+( #, %#*%."."$ *" 1"40,=&*, 71( (4$%:*(+" *" 81(*"$" /E"6=(5" 

3/. P #=8:"< *" 3%=&)% #),#,*% 4")91#&."*, ( # ;,+"=((, 71,0=%A,*%$% .1,), 4" #9>1"*&."*, )%A, 

0" 690, 809=A,*%. H+% 81(*"$" #, 7%=4." 4" *"$%1&."*, *" +8=$81( ,0(*#$.,*% 4" +%*#8)"5(& %$ 

0%)"+(*#$.%$%, $& )%A, 0" 690, 87%$1,6&."*" 0(1,+$*%, 6,4 #9>1"*&."*,. P,1%&$*%#$$" %$ 71,0"."*, 

*" 6%=,#$ . 0%)"+(*#$.%$%, +%,$% #, 09=A( *" =(7#"$" *" >(3(,*"  , )*%3% 7%-.(#%+"  %$+%=+%$% $"4( 

%$ 71,0"."*, :1,4 81(*", (47%=4."*" +"$% $%1. 

 

 
!"#$%&" 1.'()*+),(% )( +",)-%(. /" 0.1%2%&%1"3 4)+%()1%+5 61% ,%,(.4% /" (1.(%1"+. )( 5)$74 4"3"# 

/" ,%0% 0)8%, .-,-1.4.+(% % 2.-"$+" 9("*-" 61% 96)(1.#" 0 /.4.8.$%.(). 

 

 !"#$ %$ &$'$()*) (+,- 
,'+" *./'0) 1$2*)#) %$ 
3'$4 )5) 5)*/') 

E coli (,'+" %$ 100 ml) 

!"#$%"&'% (#)&*%% % (#)&*'& 
+$&,)& -%.% ./0% 1&: 

<1/2 /34% $.. 5&-$%6% <1000g//34% $.. 5&-$%6% 

72"&'%5#'/ '&8/9.&'# <l/*%$:" <t0
5 a 

;&<&*#'/ 0/ <10
6
 )/2&$/ 

#)-8/1%6%9$& /2"&'%5#'& 
%*% # .#"/9$#' "&-$#= 

;#/2"&'%5#'& +8/$"#3& 1& 
)+*$+"% )/%$/ -# 90&$ -+"/.% 

<l/*%$:" <10
3 

;&<&*#'/ 0/ <10
4 
1& .%-/)/- 

"&-$94% *%-$'% )+*$+"% %*% 
)&8)/./ '&8/9.&'# 

a
 !./% ,()*+),(% ," 61%.4$%0% 6)1"8% 6)(.+&%"$" /" 6)0()1.+ 1",(.: +" E. coli % 8195% 2.-"$+% -)$%2)14% 

0 ,%0%(. 0)8% 

 



!"#$%&" 2. ;1.6)1<=%(.$+) (1.(%1"+. 61% ,<>1"+70"+. +" ,9>% .-,-1.4.+(% % 2.-"$+" 9("*-"  61.8% 

96)(1.#" +" +%0) 8)4"-%+,(0" 

 

6'7*)'$%7 8')*7')) 8+47%*$' 

>:?"&'#'%#; /)/*'& 
$#<8#"&$+"& 2-20 

0
C 

1.5-2 2/0%'% @# 3:0&$ #*%<%'%"&'% 3&)$#"%,'%$# 8&$/2#'%; 
$"93.& 0& -# .1#<# 8/0 .'%<&'%# 8/.$/"'%9 
"&-$#= '& E.coli % Salmonella, &)/ -# '&.*&='% 
/$'/./; 4# -# '&<&*9$ .%"+-%$# % 8&"&1%$'%$# 
8"/$/1/& 8/0 "%-)/.%$# '%.&. ;9)/% 9,6& /$ 
8/5.&$& </2&$ 0& 3:0&$ +-$/,5%.% . <&*)% 
)/*%5#-$.& 

>:?"&'#'%#; /)/*'& 
$#<8#"&$+"& >20-35 
o
C 

> 1 2/0%'& A'&5%$#*'&, 0/ 8:*'& 0#&)$%.&6%9 '& .%"+-%, 
3&)$#"%% % 8"/$/1/&; 0#&)$%.%"&'# '& 9,6& '& 
B%-$/1/<% (<l <#-#6); 0#&)$%.%"&'# '& 9,6& '& 
'#<&$/0% ()":2*% 5#".#%),'&8". &')%*/-$/<& 
(AncylostomalNecator) % Trichuris /6#*9.&'# '& 
%1.#-$#' 3"/, (l0-30%) 9,6& '& Ascaris (>4 
<#-#6&), )&$/ . -:4/$/ ."#<# )&$/ 69*/ 8:*'& 
0#&)$%.&6%9 '& 9,6&$& '& Ascaris -# -*+5.& 
-*#0 1 2/0%'&" 

C*)&*'/ $"#$%"&'# pH >9 8/ ."#<# 
'& >6 <#-#6& 

C)/ $#<8#"&$+"&$& # >35 
o
C, & .*&='/-$$& 

<25%, 8/-'%-)/$/ "; %/%*% 8/-.*&='%9$ 
<&$#"%&* 4# +0:*=&$ '#/3?/0%</$/ ."#<# 1& 
8:*'/ +'%4/=&.&'#. 

"
 ?./ 8)#"07+. +" 8)6<$+%(.$+% 4"(.1%"$% 

 

 

/" .#(:+( $(7%., $1,$(1"*( ,+#+1,),*$( #, 71(="3"$ 0%79=*($,=*( ),1+( 4" #(381*%#$. E, .+=F:."$, 

*"71(),1, 71,7%19:($,=*% .1,), 4" .94091A"*, %$ 87%$1,6" . 1")+($, *" ,0(* ),#,5 ),A08 )%),*$" 

*" 71(="3"*, *" $1,$(1"*($, ,+#+1,),*$( +"$% $%1 ( .1,),$% *" 71(6(1"*, *" 1,+%=$"$". /R(381" 1/ 

P94 %#*%." L2MI, $%4( 7,1(%0 %$ .1,), , 0%+"4"*%, :, .%0( 0% *")"=&."*, *" .,1%&$*%#$$" %$ 

(*;,+5(& 0% 0%#$" 7%0 10 
-4 

,+%,$% , . 31"*(5($, *" *(.%$% *" DALY %$ 10
-6

. 

 

 

@75/< 94 94A<-4 84 9:54;7-. 
M%3"$ 0" 690"$ 71,071(,$( 3%=&)% 1"4*%%61"4(, %$ ),1+(  4" 4"'($" *" 401".,$% ( 4" *")"=&."*, *" 

401".*(& 1(#+ 4" ),#$*($, %6'*%#$(, 1"6%$*(5($, ( $,>*($, #,),<#$.", +"+$% ( 4" 7%$1,6($,=($, *" 

*"$%1,*($, (=( *"7%&."*( 71%08+$(. 

I(#+%.,$,, #.914"*( # 87%$1,6"$" *" 71%08+$(, *"$%1&."*( # ,+#+1,),*$(, .+=F:."$ 7"$%3,*(, 

#9091A"'( #, . ,+#+1,),*$($,. I(#+9$ %$ (*;,+5(%4*( 6%=,#$( 4*":($,=*% *")"=&.", "+% >1"*($, #, 

+%*#8)(1"$ #=,0 7%0>%0&'" %61"6%$+" ( 7%0>%0&'% 71(3%$.&*,. -=,0*($, ),1+( 4" 4"'($" *" 

401".,$% ()"$ .=(&*(, .91>8 7%$1,6($,=($, *" 71%08+$": 

 

• %61"6%$+" *" ,+#+1,),*$( ( #(.( .%0(; 

• %31"*(:"."*, *"  1,+%=$"$" 

• 71(=%A,*(, *" %$7"09:*( 71%08+$( ( 7,1(%0( *" .94091A"*, %$ 87%$1,6" ),A08 $%1,*,$% ( 

71(6(1"*,$% *" 1,+%=$"$", 4" 0" #,  0"0, .1,), 4" %$)(1"*, *" %#$"*"=($, 7"$%3,*(; 

• >(3(,*(:*( 71"+$(+( 4" %61"6%$+" ( 71(3%$.&*, *" >1"*"$"; 

• 401".*% ( >(3(,**% *"#91:"."*,; 

• (4)(."*,, 0,4(*;,+$(1"*, ( $,1)(:*" %61"6%$+" *" 71%08+5(&$" 

 

 

 

 

 

 

 

 

 

 



!"#$%&" 3. ;1.6)1<=%(.$+) 01.4. /" ,<>1"+.+%. +"  91%+", 0</ ),+)0" +" 61%#$%/%(.$+) %/=%,$.+) 6"()5.++) 

,<8<1:"+%. % 61.6)1<=%(.$+% 6),.0% /" 6)-5)$.4% ,%,(.4% 

 

674&7'$*9'$ 
:$ 2/;'$%7%)7 
(
0
C) 

<'747 %$ 
2/;'$%7%)7 
(4727#)) 

</(4+=%) &$*+37%) . 
2472*$ 2 9')%$ 2570 
2/;'$%7%)7 

>'7&+'/1)*75%) ?95*9') 

4 D 1 E%"+-%, 8"/$/1/& F"&'%$#*'% % (+"&='% 8"/0+)$%, 
)/%$/ 8/0*#=&$ '& /3"&3/$)& 

4 D 6 E%"+-% F"&'%$#*'% 8"/0+)$%, )/%$/ 4# 
3:0&$ /3"&3/$.&'%, (+"&='% 
)+*$+"% 

20 D 1 E%"+-% F"&'%$#*'% 8"/0+)$%, )/%$/ 4# 
3:0&$ /3"&3/$.&'%, (+"&='% 
)+*$+"% 

20 D 6 E#"/9$'/ '%)&).% E-%5)% )+*$+"%
e
 

 
". @1%+" %$% 91%+" % 0)8". A)5"() . 1"/(0)1.+", ,. 61%.4" =. ,4.,(" , 91%+" %4" 1B 6)+. 8.8 % -)+&.+(1"&%7 

+" "/)( 6)+. 15/1 

 

#. C1"4-6)/%(%0+%(. #"-(.1%% % ,6)1))#1"/90"3%(. #"-(.1%% +. ," 0-$D=.+% 0 )&.+-"(" +" 1%,-", +) 

+)14"$+) +. ,. 1"/6)/+"0"( -"() 61%=%+" /" +%-"-0% %+2.-&%%, -)%() #%>" 4)5$% 8" 6)1)87( (1.0)5" 

 

0. ;)-5)$74" ,%,(.4" 0 ()/% ,$9="* . ,%,(.4", -<8.() ,4.,(" )( 91%+" ,. %/6)$/0" /" +"()170"+. +" 6),.0%, 

-)%() 3. #<8"( -)+,94%1"+% )( %+8%0%8%, 1"/$%=+% )( =$.+)0.(. +" 8)4"-%+,(0)(), )( -).() ("/% 91%+" . 

#%$" ,<#1"+". 

 

5. B. ,. )(+",7 /" 6",%3" /" 61)%/0)8,(0) +" 291": 

 

8. E" >1"+%(.$+% -9$(91%, -)%() ,. -)+,94%1"( 0 ,91)0) ,<,()7+%., ,. 61.6)1<=0" 91%+"(" 8" #<8. 61%$"5"+" 

-"() ()1 6)+. .8%+ 4.,.& 61.8% 61%#%1"+. +" 1.-)$("(" % (7 8" #<8. 0<0.8.+" 0 6)=0"(", "-) 78$%0%(. 

=",(% +" 1",(.+%7(" 1",("( +"8 6)0<1>+),((" +" /.47(" . 

 

'1.8+" 0.1)7(+),( )( %+2.-(%1"+. , 6"()5.+% ,$.8 6).4"+. +" -9$(91%, +"()170"+% , +.,<>1"+70"+" 91%+" 

61% 1"/$%=+% 6.1%)8% +" 0</8<1:"+. )( 96)(1.#" (Pinf- - 0.1)7(+),( )( %+2.-&%7) 

 



/" .#(:+( .(0%., $1,$(1"*( ,+#+1,),*$(, #, 71(="3"$ 0%79=*($,=*( ),1+( 4" 6,4%7"#*%#$. E, 

.+=F:."$ *"71(),1, 71,7%19:($,=*% .1,), 4" .94091A"*, %$ 87%$1,6" %$ ,0(* ),#,5 ),A08 )%),*$" 

*" (47%=4."*, *" $1,$(1"*($, ,+#+1,),*$( +"$% $%1 ( .1,),$% *" 71(6(1"*, *" 1,+%=$"$" /R(381" 1/. 

Q"4(1"*% *" L2MI, , 7%+"4"*%, :, $%4( 7,1(%0 %$ .1,), .%0( 0% *")"=&."*, *" .,1%&$*%#$$" %$ 

4"1"4&."*, 0%#$" 7%0 10
-4

, +%,$% , . 1")+($, *" 31"*(5($, %$ 10
-6

 DALY. 

I"6%$*(5($, ( $,>*($, #,),<#$." )%3"$ 0" 690"$ (4=%A,*( *" #.914"*( # ,+#+1,),*$( ( 7%1%0,*( %$ 

7"1"4($( 7"$%3,*( /. 0"0,*( 1"<%*(/ :1,4 0,<*%#$(, #.914"*( # 87%$1,6"$" *" ,+#+1,),*$( ( #(.( 

.%0(. E1,$(1"*,$% *" ,+#+1,),*$( ( #(.( .%0( , )&1+" 4"  71,0%$.1"$&."*, *" 6%=,#$(, #.914"*( #  

,+#+1,),*$($, ( #(.($, .%0(, *% $"4( )&1+" *, )%A, 0(1,+$*% 0" 7%.=(&, .91>8 6%=,#$(, 7%1%0,*( %$ 

7"1"4($(. K183( ),1+( 4" 4"'($" 401".,$% *" 1"6%$*(5($, ( $,>*($, #,),<#$." #": 

 

• 7%=4."*, *" =(:*( 71,07"4*( #1,0#$." 

• 0%#$97 0% 6,4%7"#*" 7($,<*" .%0" ( #"*($"1*( #9%19A,*(& .9. ;,1)($, 

• 401".*% ( >(3(,**% 7%78=&1(4(1"*, 

• +%*$1%= .91>8 6%=,#$%$.%1*($, 7"1"4($( ( 7%#1,0*(+"-71(,)*(+ 

• *")"=,* +%*$"+$ # 7"1"4($( 

 

M,#$*($, %6'*%#$( #" 7%0=%A,*( *" #9'($, 1(#+%., +"$% 1"6%$*(5($,. H+% *&)"$ 0%#$97 0% :(#$" 

7($,<*" .%0", $, )%3"$ 0" 87%$1,6&."$ 4")91#,*" (1(3"5(%**" .%0" 4" 7(,*, (=( 0%)"+(*#+( *8A0(. 

-9'% $"+" 0,5"$" )%3"$ 0" (31"&$ (=( 7=8."$ . 4")91#,*" .%0". D% #9'(& *":(*, "+% 0,<*%#$($, 

.%0&$ 0% 7%.(C,*% 1"4)*%A"."*, *" 7"1"4($(, $% $%3"." 7%1%0,*($, %$ 7"1"4($($, 4"6%=&."*(& )%3"$ 

0" 4"#,3*"$ ),#$*($, %6'*%#$(, 0%1( ( $, 0" *&)"$ 71&+ 0%#$97 0% 7%=,$%. /" 0" #, *")"=&$ 401".*($, 

1(#+%.,, )%3"$ 0" 690"$ 71,071(,$( #=,0*($, ),1+( 4" 4"'($" *" 401".,$% *" ),#$*%$% *"#,=,*(,: 

 

• $1,$(1"*, *" ,+#+1,),*$( ( #(.( .%0(; 

• %31"*(:,* +%*$"+$ 7% .1,), 4" %61"6%$+" ( +%*$1%=(1"* 0%#$97 0% 7%=,$%; 

• 0%#$97 0% 6,4%7"#*" 7($,<*" .%0" ( #"*($"1*( #9%19A,*(& . ),#$*($, %6'*%#$(; 

• 401".*% ( >(3(,**% 7%78=&1(4(1"*, 

• +%*$1%= .91>8 7"1"4($(, 71(:(*&."'( 4"6%=&."*(& ( 71(,)*(+" -7%#1,0*(+; 

• *")"=,* +%*$"+$ # 7"1"4($(. 

 

 

@.8<-.5<8B < .678/4 84 3<3-724-4 
M%*($%1(*39$ ()" $1( 1"4=(:*( 5,=(: 7%$.91A0"."*, (=( 0%+"4."*,, :, #(#$,)"$" , #7%#%6*" 0" (479=*( 

(4(#+."*(&$" *" *,<*%$% 71,0*"4*":,*(,; %7,1"$(.,* )%*($%1(*3, +%<$% %#(381&." (*;%1)"5(& %$*%#*% 

;8*+5(%*(1"*,$% *" %$0,=*($, +%)7%*,*$( *" ),1+($, 4" 401".*" 4"'($"; 71%.,1+", +%&$% %6(+*%.,*% #, 

71".( . +1"& *" 71%5,#", 4" 0" 8.,1(, :, #(#$,)"$" 7%#$(3" 7%#$".,*($, 5,=(. 

P#&+" ,0*" %$ $1($, ;8*+5(( *" )%*($%1(*3", #, (47%=4." 4" 1"4=(:*( 5,=( 7% 1"4=(:*% .1,),. 

D%$.91A0"."*,$% #, (4.91C.", +%3"$% #, 1"41"6%$." *%." #(#$,)" (=( 

+%3"$% #, 0%6".&$ *%.( 71%5,#(, 4" 0" #, $,#$." (=( 0%+"A,, :, #(#$,)"$" , #7%#%6*" 0" 7%#$(3*, 

*"6,=&4"*($, 5,=(. 27,1"$(.*(&$ )%*($%1(*3 #, (47%=4." *" 18$(**" 6"4" 4" 0" 0%+"A,, :, 71%5,#($, 

1"6%$&$ #7%1,0 %:"+."*(&$". E%4( $(7 )%*($%1(*3 1"4:($" *" 71%#$( (4),1."*(&, +%($% )%3"$ 0" 

690"$ %$:,$,*( 6914%, $"+" :, 0" )%3"$ 0" #, .4,)"$ 1,C,*(& *".1,), 4" 0" #, *"),1( *":(* 4" 

1"41,C"."*,$% *" 71%6=,)". P,1(;(+"5(&$" #, (47%=4.", 4" 0" 7%+"A,, :, +1"<*(&$ 71%08+$ 

/*"71(),1, $1,$(1"*( ,+#+1,),*$( (=( #(.( .%0(; +8=$81(/ %$3%."1& *" 5,=($, *" $1,$(1"*,$% ( . 

+1"<*" #),$+" *" 7%#$".,*($, 5,=( 7% %$*%C,*(, *" 401".,$%. ?*;%1)"5(&$" %$ .,1(;(5(1"'(& 

)%*($%1(*3 #, #96(1" 7,1(%0(:,#+( ( 7% $%4( *":(* $& 6( )%3=" 0" 71(#$(3*, $.910, +9#*%, 4" 0" 

7%4.%=( *" 871".=,*#+(& 7,1#%*"= 0" .4,), 1,C,*(& 4" 71,0%$.1"$&."*, *" 71%6(. *" 0"0,* 1(#+. 

P,1(;(5(1"'(&$ )%*($%1(*3 . 7%-3%=,)( #(#$,)( %6":,  )%A, 0" 7%#%:( $,*0,*5(( .9. .1,),$% 

/*"71(),1 "+% ,;(+"#*%#$$" *" #7,5(;(:,* 71%5,# #, 7%0%61&." (=( .=%C"."/. 

!"<-,;,+$(.*($, #1,0#$." 4" 7%#$%&**% %#(381&."*, *" 6,4%7"#*%#$ . (47%=4."*,$% *" ,+#+1,),*$( ( 

#(.( .%0( . 4,),0,=(,$% #" (47%=4."*,$% *" 7%0>%0 *" 7%01%6*" %5,*+" *" 1(#+" ( 871".=,*(, *" 

1(#+", +%<$% .+=F:." .#(:+( #$97+( . 71%5,#" - %$ )%),*$" *" 7%&."$" *" %$7"095( 0% $1,$(1"*,$% 

(), 87%$1,6"$" *" ,+#+1,),*$( +"$% $%1 (=( *" #(.( .%0( 4" *"7%&."*, ( (47%=4."*, *" 71%08+$" (=( 

+%*#8)"5(&. E1( +%)7%*,*$" *" $%4( 7%0>%0 #" ."A*( 4" 0%#$(3"*,$% *" 401".*( 5,=(: %5,*+" *" 

#(#$,)"$", (0,*$(;(5(1"*, *" +%*$1%=*( ),1+( ( ),$%0( 4" $,>*(& )%*($%1(*3, 1"4.($(, *" 7="*" 4" 

871".=,*(,. 



,.6<./C1-C58< 43D7/-< 

N%.,C+($, 7%.,0,*:,#+( )%0,=( #" +=F:%. %71,0,=&' ;"+$%1 4" 71,0"."*,$% *" 6%=,#$(, #.914"*( # 

,+#+1,),*$($,. -%5("=*"$" .,1%&$*%#$ 4" 71%)&*" *" 0"0,*( 7%.,0,*:,#+( )%0,=(, 4" 0" #, .9.,0"$ 

#>,)( 4" 87%$1,6" *" ,+#+1,),*$( (=( #(.( .%0( (=( 4" 0" #, *")"=( 71,0"."*,$% *" 6%=,#$( . 

#9',#$.8."'( #>,)( $1&6." 0" #, %5,*( (*0(.(08"=*% 4" .#,+( 71%,+$. L8=$81*($, 86,A0,*(& ( 

%6',#$.,*"$" *"3="#" %$*%#*% 87%$1,6"$" *" ,+#+1,),*$( ( #(.( .%0( ."1(1"$ $%=+%." )*%3% . 

1"4=(:*($, :"#$( *" #.,$", :, *, )%A, 0" #, 0%78#*,, :, +%&$% ( 0" , %$ ),#$*($, 71"+$(+(, +%($% #" 

#, 1"4.(."=( 7% %$*%C,*(, *" $"+"." 87%$1,6", , .94)%A*% =,#*% 0" 690, 71,*,#,*" .9. .#&+" ,0*" 

$%:+" *" #.,$". K%1( +%3"$% 71%,+$($, #" 0%61, 7="*(1"*( $,>*(:,#+( ( #" .+=F:,*( .#(:+( 

#9%$.,$*( ),1+( 4" 4"'($" *" 401".,$%, $, )%3"$ 0" #, 71%."=&$, "+% #9%$.,$*($, +8=$81*( 86,A0,*(& 

( %6',#$.,*" *"3="#" *, #" .4,$( 7%0 .*()"*(,. 

 

 

*/.1.B<E8< 43D7/-< 
E+#+1,),*$($, #" ."A,* (4$%:*(+ *" >1"*($,=*( .,',#$." 4" )*%3% ;,1),1(. K(1,+$*%$% (47%=4."*, 

*" ,+#+1,),*$( ( #(.( .%0( 71( %61"6%$.",)" 4,)& *")"=&." .940,<#$.(,$% .91>8 %+%=*"$" #1,0" 

+"+$% . ),#$,*, $"+" ( . #.,$%.,* )"'"6. 27%=4%$.%1&."*,$% *" ,+#+1,),*$( . %61"6%$.",)"$" 4,)& 

%#(381&." 5,**( $%1%., 4" 71%(4.%0#$.%$% *" 1,+%=$". P=(&*(,$% .91>8 %+%=*"$" #1,0" *" 1"4=(:*( 

+"*"=(4"5(%**( #(#$,)( )%A, 0" 690, (4),1,*% 7% %$*%C,*(, *" +%*#,1."5(&$" ( (47%=4."*,$% *" 

,#$,#$.,*( 1,#81#(, 4"8#$."*, .9. .%0*( 6"#,<*(, ,)(#(( .9. .9408>" ( .940,<#$.(, .91>8 7%:.($,. 

D1( $%4( $(7 %5,*+", 1"40,=&*,$% 71( (4$%:*(+" ( #(#$,)($, *" *(.% 0%)"+(*#$.% :,#$% %$:($"$ 7%-

6="3%71(&$*( 7%+"4"$,=(  %$+%=+%$% +%*.,*5(%*"=*($, #(#$,)(. 

D1(=%A,*(,$% *" ,+#+1,),*$( ( #(.( .%0( .91>8 4,),0,=#+" 4,)& ', *")"=( 71&+%$% .940,<#$.(, 

.91>8 .%0*($, 6"#,<*(. S% #, %$*"#& 0% +%<$% ( 0" , .(0 $%1 %6":,, 6(%3,**($, .,',#$." )%3"$ 0" 

71%*(+*"$ . 7%04,)*($, .%0(, "+% #" 71(=%A,*( . (4=(C9+ (=( "+% #, %$)(&$ +9) 7%.91>*%#$*($, 

.%0( #=,0 %6(=*( ."=,A(. E%." .940,<#$.(, .(*"3( ', 690, 7%-)"=+% %$+%=+%$% $%." *" 0(1,+$*"$" 

87%$1,6" *" .%0*( 6"#,<*( +"$% %#*%.,* 1,5(7(,*$  *" ,+#+1,),*$( ( #(.( .%0(. D%.91>*%#$*($, 

.%0*( $,=" #, 7%.=(&."$ %$ 4"8#$."*, ( (4$(:"*(& %$ 4,),0,=(,$%. P=(&*(,$% 4".(#( %$ $(7" .%0*% 

$&=% /1,+(, 4,),0,=#+( +"*"=(, ,4,1" (=( &4%.(1(/ ( $&>*%$% (47%=4."*,, +"+$% ( %$ .1,),$% 4" 

>(01".=(:*% 4"091A"*, ( ;8*+5(&$", +%&$% $% (479=*&." . 1")+($, *" ,+%#(#$,)"$". 

R%#;%19$ , #9',#$.,* ,=,),*$ 4" 1"#$,A" *" 1"#$,*(&$", " .9*C*(&$ ;%#;%1 %$ 0%6(. %6(+*%.,*% #, 

71,0%#$".& . 4,),0,=(,$%, 4" 0" 8.,=(:( 71%(4.%0($,=*%#$$" *" 1"#$,*(&$". -.,$%.*($, 4"7"#( %$ 

0%#$97,* 0%6(. *" ;%#;"$ *")"=&."$. D1(6=(4($,=*% 25% %$ 0%6($(& ;%#;"$ %$(." .9. .%0*"$" 

%+%=*" #1,0" (=( 6(." 4"1".&* . #),$('" (=( 0183( 7%)(<*( &)(. E%." 4"8#$."*, .9. .%0*( #1,0( , 

.1,0*%, $9< +"$% 71(:(*&." ,8$1%;(+"5(& *" .%0*($, $,=". -")% 81(*"$" #9091A" 7%.,:, %$ 50% %$ 

;%#;%1", %$0,=&* %$ >%1"$". O$% 4"'%, %$0,=&*,$% ( 87%$1,6"$" *" 81(*" . 4,),0,=(,$% )%A, 0" 

7%07%)%3*, 71%(4.%0#$.%$% *" +8=$81( ( 0" *")"=( 1"4>%0($, ( *,%6>%0()%#$$" %$ 

.(#%+%$,>*%=%3(:*( 71%5,#( 4" $1,$(1"*, *" %$7"09:*($, .%0( 4" 71,)">."*, *" ;%#;%1" %$ 

$1,$(1"*($, %$7"09:*( .%0(. 

 

 

&/.8.2<E73/< < F<8483.;< 3?.G54H78<= 

?+%*%)(:,#+($, ;"+$%1( #" %#%6,*% ."A*(, +%3"$% #, %5,*&." (479=*()%#$$" *" ,0(* *%. 71%,+$, *% 

0%1( ( ,0(* (+%*%)(:,#+( %71".0"* 71%,+$ )%A, 0" #, 71%."=( 6,4 .*()"$,=*% ;(*"*#%.% 

7="*(1"*,.  

?+%*%)(:,#+(&$ "*"=(4 ( ;(*"*#%."$" %5,*+" #" #9',#$.,*( 4" *"#91:"."*, *" 6,4%7"#*"$" 87%$1,6" 

*" ,+#+1,),*$(. ?+%*%)(:,#+(&$ "*"=(4 #, #$1,)( 0" 8#$"*%.( (479=*()%#$$" *" 0"0,* 71%,+$ ( 

0"." .94)%A*%#$ 4" #1".*,*(, ),A08 1"4=(:*( %75((. D1,)(*"."*,$% *" 1"4>%0( +9) 0183( #,+$%1( 

/*"71(),1 .940,<#$.(,$% .91>8 401".,$% ( %+%=*"$" #1,0" *" %6'*%#$(, 1"47%=%A,*( *"0%=8 7% 

$,:,*(,$%/ #9'% $1&6." 0" #, .+=F:( . "*"=(4" *" 1"4>%0($,. E%." )%A, 0" 690, 8=,#*,*% :1,4 

(47%=4."*, *" )*%A,#$.% %6,+$(.*( 71%5,#( 71( .4()"*,$% *" 1,C,*(&. 

 

R(*"*#%.%$% 7="*(1"*, 71,5,*&." +"+ ,0(* 71%,+$ ', 690, (47="$,*. D1( 8#$"*%.&."*, ;(*"*#%."$" 

71(=%A()(#$ *" 0"0,* 71%,+$ , ."A*% 0" #, %71,0,=&$ (4$%:*(5($, *" 71(>%0( ( 0" #, (4&#*( +%< 4" 

+"+.% ', 7="'". P94)%A*%#$$" 0" #, 71%0"."$ 71%08+$(, *"$%1&."*( # ,+#+1,),*$( (=( *"7%&."*( 

#9# #(.( .%0( *" (43%0*" 5,*" #9'% $1&6." 0" 690, "*"=(4(1"*". 

 



I.1<-<E73/< 43D7/-< 
D%0>%0&'"$" 7%=($(+", 71".*($, (*#$($85(%*"=*( 1")+( ( 1"47%1,06( *" ),A08*"1%0*(, 

*"5(%*"=*( ( ),#$*( *(." 8=,#*&."$ 71"+$(+($, 4" 6,4%7"#*% 871".=,*(, *" ,+#+1,),*$($, ( #(.($, 

.%0(. P )*%3% 091A".(, +90,$% $"+(." 71"+$(+( #9',#$.8."$, $,4( 1")+( ( 1"47%1,06( =(7#."$. 

D%=($(+"$" 71,0#$".=&." *"6%1 %$ 71%5,081(, 71".(=", +1($,1(( 4" .4()"*, *" 1,C,*(& ( 

1"471,0,=($,=*( ),>"*(4)(, +%($% %#(381&."$ %#*%."$" 4" 71%31")( ( 8#=83(. D%=($(+($, %71,0,=&$ 

71(%1($,$($, ( #.914"*($, #$1"$,3(( 1"471,0,=&$ 1,#81#( 4" $&>*%$% 71(="3"*,. D%=($(+($, #, 

(479=*&."$ 7%#1,0#$.%) :,$(1( $(7" (*#$18),*$(: 4"+%*( ( *"1,06(; (+%*%)(:,#+( ),1+(; 

(*;%1)"5(%**( ( %61"4%."$,=*( 71%31")(; ( .94="3"*, *" 71"." ( %$3%.%1*%#$( 4" %#(381&."*, *" 

8#=83(.  

D1( 1"4.($(,$% *" *"5(%*"=*" 1")+" *" 7%=($(+" 4" 8=,#*&."*, 6,4%7"#*"$" 87%$1,6" *" ,+#+1,),*$( 

+"$% $%1, , ."A*% 0" #, %:,1$"&$ 5,=($, *" 7%=($(+"$", 0" #, %5,*( $,+8'"$" 7%=($(:,#+" #1,0" ( 0" #, 

1"41"6%$( *"5(%*"=,* 7%0>%0.!"5(%*"=*($, 7%0>%0( 4" 7%0>%0&'" #"*($"1(&, %#*%."*( *" !"#%+($, 

*" -/2, ', 4"'($&$ %7$()"=*% %6',#$.,*%$% 401".,, +%3"$% #" (*$,31(1"*( . 4"09=6%:,*( 71%31")( 

4" %6',#$.,*% 401".,, +%($% .+=F:."$ *"#91:"."*, *" 401".,$% ( >(3(,*"$" ( 7%0%61&."*, *" 0%#$97" 

0% 0183( #"*($"1*( ),1+( ( 6,4%7"#*" 7($,<*" .%0". 

!,%6>%0()% , *"5(%*"=*($, 7%0>%0( 0" 690"$ 71(#7%#%6,*( +9) ),#$*($, #%5(%+8=$81*(, 

,+%=%3(:*( ( (+%*%)(:,#+( 8#=%.(&, *% $, $1&6." 0" 690"$ *"#%:,*( +9) 71%31,#(.*% 7%0%61&."*, *" 

%6',#$.,*%$% 401".,. !"<-.(#%+ 71(%1($,$ $1&6." 0" 690, 0"0,* *" 0,<*%#$(, +%($% #" *"#%:,*( +9) 

*"<-3%=,)($, 4"7=">( 4" 401".,$% *" ),#$*%$% *"#,=,*(,. L%3"$% 1,#81#($, ( *%."$" (*;%1)"5(& 

#$"*"$ 0%#$%&*(, *" >%1"$", $% $%3"." )%3"$ 0" 690"$ .9.,0,*( 0%79=*($,=*( ),1+( 4" 4"'($" *" 

401".,$%. 

  

 

I75<.: 84 D148<5487 < <9D?1878<7 
D="*(1"*,$% ( (479=*,*(,$% *" 71%31")( 4" (47%=4."*, *" ,+#+1,),*$( ( #(.( .%0( . 4,),0,=(,$% 

(4(#+." (4:,17"$,=,*, 71%31,#(.,* ( 7,:,=(.C 7%0>%0, +%<$% 0" %$3%."1& 791.% *" *"<-.(#%+($, 

401".*( 71(%1($,$(. E%4( (*$,31(1"* 7%0>%0 $1&6." 0" #, %#*%."." *" %5,*+"$" *" *"#$%&'"$" 

#"*($"1*" #($8"5(& ( $1&6." 0" .4,), 71,0.(0 ),#$*($, "#7,+$(, #.914"*( # .%0%#*"60&."*,$% ( 

871".=,*(,$% *" $.910($, %$7"095(. K%61" %#*%." 4" ,0(* $"+9. 7%0>%0 )%A, 0" 690, *"),1,*" . 

D1(*5(7($, *" Q,="0A%, +%($% 71,7%19:."$ *" 4"(*$,1,#%."*($, #$1"*( 0" () 690, %#(381,*" #9# 

#9%$.,$*"$" (*;%1)"5(&, +%&$% 0" () 0"." .94)%A*%#$ 0" *"71".&$ ”(*;%1)(1"*” (46%1. D% $%4( 

*":(* )%3"$ 0" 690"$ 71(=%A,*( 7%-C(1%+ %6>."$ %$ +1($,1(( 4" .4()"*, *" 1,C,*(& ( %5,*+" *" 

#"*($"1*($, 8#=83(. 2#.,* $%.", 7="*(1"*,$% *" 71%,+$" (4(#+." 71,5,*+" *" *&+%=+% 1"4=(:*( 

.971%#", %71,0,=,*( :1,4 .+=F:."*,$% *" 4"(*$,1,#%."*( #$1"*(, +%($% 71(="3"$ ),$%0( 4" 8:"#$(, ( 

.4,)"$ 7%0 .*()"*(, $1,$(1"*,$%, %31"*(:"."*,$% *" +8=$81($,, (47%=4."*,$% *" %$7"09:*( 

.,',#$.", +%*$1%= .91>8 :%.,C+"$" ,+#7%4(5(&, 1"4>%0(, $,>*(:,#+( "#7,+$(, 8#=83( 4" 7%0019A+" ( 

%68:,*(,, +"+$% 4" *")"=&."*, *" 1(#+", $"+" ( 4" 8.,=(:"."*, *" 7%=4($, %$ 3=,0*" $%:+" *" 

(*0(.(0" ( %6'*%#$$". 
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