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@(*-B!"#$S(*-(8-U-8-($(0-*`!2*$(0$8Q+2L$"7-S(!3$(:-T(`!-(-*7$3'*(23-8*'*("'(+-";82'(-3(
`!-("'*(L8'L'3'*($($"$,2*$8S('!(*-K$S(L$8Q+2L$3'*(#$(2"7-8:-"%&'(-(#$(L$2*$B-3(*'+2$,(3$2*($3L,$(
"$(`!$,(-,$(-*7;( 2"*-82#$(4.Z<p@i(.J9u@S(MNGb5C( (P$(3-#2#$(-3(`!-("'*(L8'L'3'*($($"$,2*$8('(
+-";82'(`!-(U$T-3'*(L$87-S(*-(7'8"$(U!"#$3-"7$,(2"+,!283'*($(7-8+-28$(U-88$3-"7$(3-7'#',RB2+$S(
U'8K$#$( "'( 3':23-"7'( Z"*Q7!+2'"$,2*7$S( #-"'32"$#$( $";,2*-( #-( 23L,2+$%^-*S( `!-( "'*( 23L-,-(
$($"$,2*$83'*('(`!-("'*(3':-($U-Q:$3-"7-S( 2#-','B2+$3-"7-(-(L8'D**2'"$,3-"7-S($78$:V*(#$*(
L8;Q+$*(`!-(L8'#!T23'*(4eJP6)@9S(MNGO5C((

Resultados e Discussão
@(:2B2,l"+2$(-L2#-32',RB2+$S(!3(#'*(-*L$%'*(#-(:2:f"+2$(#$(?-*2#f"+2$S(L-8$"7-('*("a:-2*(#-(

+'3L,-_2#$#-S(8-U-8-H*-(g(B-*7&'C(@(L8'L'*7$(#$(L8;Q+$(#'*(8-*2#-"7-*(V(L$**$8(L-,$*(#2:-8*$*(;8-$*(
#$(p2B2,l"+2$(-3(.$/#-S(*-"#'(!3$(#-,$*($(p2B2,l"+2$()L2#-32',RB2+$C(P$(p2B2,l"+2$()L2#-32',RB2+$S(
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$*(;8-$*(7V+"2+$*(*&'(#2:2#2#$*(-(8-*L'"*;:-2*(L'8($B8$:'*S(*-K$(#$*(h'-"%$*(-(@B8$:'*(I8$"*32**a:-2*(
4h@I*5(+'3'(#$*(h'-"%$*(-(@B8$:'*(P&'(I8$"*32**a:-2*(4h@PI*5C(P-*7-(-*L$%'S(E'!:-(!3$(8-!"2&'(
2"7-8"$(L$8$(78$7$8(#'*(L8'+-**'*(#-(78$1$,E'(-(j!_'(#-(8'Q"$(#$(;8-$(7V+"2+$(h.I=@2#*S(t-L$Q7-(-(
e-"2"B27-C(@**23S(#!8$"7-($(8-!"2&'(U'2(#2*+!Q#$(-(8-U'83!,$#$($*($%^-*(L$8$(3-,E'8(-_-+!%&'(#'(
78$1$,E'S($(L$8Q8(#$(#2:2*&'(#'*(L8'D**2'"$2*(#$(;8-$("'*(+$3L'*](L8-:-"%&'S(:2B2,l"+2$(-(B-*7&'C(
@7V('(3'3-"7'(43$8%'(#-(MNGb5S($(;8-$(+'"7$:$(+'3(#'2*(L8'D**2'"$2*(7V+"2+'*S(L8-:2*7'(L$8$("'(
3f*(#-(3$2'(7'7$,2T$8(+'3(`!$78'(*-8:2#'8-*S(*-"#'(`!-(!3$(-"78$82$(#-(,2+-"%$(3$7-8"2#$#-C(

@( L823-28$( :2:f"+2$( $( *-8( $"$,2*$#$( *-( 78$7$( #$( #-D"2%&'( L-,$( B-*7&'( `!-( E$:-82$( !3$(
8-*2#-"7-($**!32"#'($(;8-$S("'(,!B$8(#$(*-8:2#'8$(̀ !-(*$282$(#-(,2+-"%$C(p$,-(8-**$,7$8(̀ !-($(L8'L'*7$(
#$( 8-*2#f"+2$("-**-( +$3L'(V( $( $7!$%&'("$*( ;8-$*( 7V+"2+$*( $(L$8Q8(#-(L8'K-7'*(#-( 2"7-8:-"%&'(
"'*( L8'1,-3$*( 2#-"QD+$#'*C( 6'"7!#'S( E'!:-( !3$( 23L'*2%&'( 78$"*L'*7$( `!-( "'*( #28-+2'"'!(
$( $**!3283'*( 8-*L'"*$12,2#$#-*( #-( L8'D**2'"$2*( +28+!"*+827'*S( +'3( U!"%^-*( c7V+"2+$*dC( )*7-(
3':23-"7'S(#-(8-*2#-"7-*($**!328-3('(L$L-,(#-(*-8:2#'8-*S(#-:-(*-8(B-82#'(+'3(3!27'(+!2#$#'S(
L$8$("&'(283'*($'(#-*-"+'"78'(+'3($(L8'L'*7$(L-#$BRB2+$(#$(8-*2#f"+2$S('!(*-K$S(V(U!"#$3-"7$,(
`!-('*(8-*2#-"7-*(7-"E$3($(:2:f"+2$("'*(*-8:2%'*(#'(.9.S(3$*(+'3'(L8'D**2'"$2*(-3(U'83$%&'C()*7-(
$+'"7-+23-"7'(-_L,2+27$($*(8-,$%^-*(#-(L'#-8("$('8B$"2T$%&'(#'(*-8:2%'(-("$(B-*7&'S(#-,2327$"#'($*(
L'**212,2#$#-*(#-*-"E$#$*(L-,'(L'#-8($78$:V*(#-("'83$Q:$*S(2"#2+$"#'(!3(+$32"E'($(*-8(*-B!2#'C(
.'1($(L8'#!%&'("'83$Q:$S(V(-:2#-"7-(`!-($(3-*3$(*-(*!*7-"7$(L',2Q+$3-"7-S(K!82#2+$3-"7-(-(
7-R82+'H+'"+-27!$,3-"7-C(0'8(2**'S($(23L'87l"+2$(#-(-*7$8($7-"7'(g*("'83$Q:$*S(+'3'(*&'(+82$#$*S(
-3(`!-(+'"7-_7'S(+'3(`!-('1K-Q:'i(L'2*(+'3(-*7$($";,2*-($($L8--"#-3'*("$(*!$(#23-"*&'(#-(
B-*7&'(#$*(U'83$*(#-(*-8(-(#-(:2:-8C

p$,-(8-**$,7$8(`!-('(08'K-7'(0-#$BRB2+'("'(08'B8$3$(#-(?-*2#f"+2$(e!,QL8'D**2'"$,(7-3(
+'3'( '1K-Q:'( U'83$8( L8'D**2'"$2*( $78$:V*( #-( 3-7'#','B2$*( $Q:$*( #-( $L8-"#2T$B-3S( $( L$8Q8(
#$*(:2:f"+2$*(#-(*-8:2%'(L$8$('(#-*-3L-"E'(#-($%^-*(#-(+!2#$#'("'(l3127'(#'(.9.C(J!(*-K$S(
L'7-"+2$,2T$8($(U'83$%&'(#-(L8'D**2'"$2*(+'3L8'3-Q#'*(VQ+'HL',2Q+$3-"7-(+'3('*(L82"+aL2'*(-(
#28-782T-*(#'(.9.C(08':'+$8(8-j-_^-*($+-8+$(#'(L$L-,(#'*(78$1$,E$#'8-*(#-(*$/#-(-(#$*(Z"*Q7!2%^-*(
#-()"*2"'(-"`!$"7'($B-"7-*(78$"*U'83$#'8-*(#$(8-$,2#$#-(*'+2$,S(-"78-('!78'*C

h-**$(U'83$S("$*(U$,$*(#'*(L8'D**2'"$2*(`!-(L8-*7$3(*-8:2%'(L$8$('(3!"2+aL2'(4*-8:2#'8-*(
L/1,2+'*( -( +'"78$7$#'*5( L-8+-1-H*-( !3$( #2D+!,#$#-( #-( +'"*-"*'( /"2+'( `!$"7'( g( $7!$%&'( #$*(
8-*2#-"7-*S('!($7V(3-*3'(2"7-8-**-(4L',aQ+$5S(3$"!*-$"#'("'**$*($7!$%^-*(-3(L8',(#$*("-+-**2#$#-*(
2"*Q7!+2'"$2*S(+'3'(-_-3L,'S($K!*7$8('(̀ !$#8'(#-(*-8:2#'8-*C(P'*(#2*+!8*'*($(8-*L-27'(#'(L$L-,(#'*(
8-*2#-"7-*(E;(!3$(+-87$($312B!2#$#-S(`!-(L'#-(*-8(+'"*Q7!a#$(L'8(+'":-"2f"+2$*C(v!$"#'(*&'(
3'3-"7'*(#-(7'3$#$(#-(#-+2*&'('(#2*+!8*'(V(#-(`!-(*&'(8-*2#-"7-*(-3(U'83$%&'S(3$*(`!$"#'(
V(L$8$($**!328(8-*L'"*$12,2#$#-*(#$($7-"%&'(-3(*$/#-(*&'(L8'D**2'"$2*(+'3'(`!$,`!-8('!78'C(
[("-**-( K'B'(#-(U'8%$*( 2"*Q7!a#$*(-( 2"*Q7!2"7-*(`!-(-"7-"#-3'*(`!-(#-:-3'*(*-8(L8'D**2'"$2*(
78$"*U'83$#'8-*S( 2#-"QD+$83'*($*(`!-*7^-*(#$*(;8-$*(7V+"2+$*(-($7!$83'*($78$:V*(#-(L8'K-7'*C(
0-8+-1-H*-(`!-(#-*+'"*2#-8$3('(L-8D,( #'*(L8'D**2'"$2*( 48-*2#-"7-*5i( $*( :2*^-*( $3L,2$#$*(L$8$(
$,V3(#'*(L8'1,-3$*(`!-(-*7&'(2"*Q7!a#'*(-(:2*7'*(L-,'(*-8:2%'C(@(8-*2#f"+2$(3!,QL8'D**2'"$,(-3(
*$/#-S(L823$(L-,$(L$8Q+2L$%&'("$(+'"*78!%&'(#'(+'"E-+23-"7'(-(+'"*-`!-"7-3-"7-(#'(+!2#$#'(
-3(*$/#-S(*-K$(-,-(#-(U'83$(#28-7$('!(2"#28-7$C

P-**-(+'"7-_7'S(-31$*$#'("'(e':23-"7'(Z"*Q7!+2'"$,2*7$S(̀ !-(#-D"-(!3$(*V82-(#-(7-'82$*S(
L8;Q+$*(-(-_L-82f"+2$*S('1K-Q:$"#'(23L!,*2'"$8(-_L-82f"+2$*(+',-Q:$*(+82$#'8$*(#-("':'*(*$1-8-*(
4>@?)e><ZIIS( GXXM5S( 1!*+$3'*( ',E$8( +'3( -*78$"E$3-"7'( "'**'( +'Q#2$"'S( -( L$8$( $( 3$"-28$(
+'3'('*(L8'+-**'*(#-('8B$"2T$%&'S(#28-%&'(-(B-*7&'(*&'(48-5L8'#!T2#'*C(p2*7'(`!-($*(L8;Q+$*(-3(
*$/#-(*&'(!3$(+'"*78!%&'S(2"*-82#$*("'(+'"7-_7'(E2*7R82+'H+!,7!8$,(-3(`!-(:2:-3'*C(P'(-_-8+a+2'(
#-($8Q+!,$%&'(#$*(L8;_2*(1!*+$3'*(L8'+-**'*(#-($!7'$";,2*-(-($!7'HB-*7&'S("$(1!*+$(#-(L8'#!T28(
8!L7!8$*("$*(8-,$%^-*(-*7$1-,-+2#$*C

@!7'HB-*7&'(-":',:-(L8'+-**'(-( 8-*!,7$#'(#$('8B$"2T$%&'(#-(+',-Q:'*(L$8$(#2*+!Q8-3(-(
8-*',:-8-3('*(L8'1,-3$*(#-(3'#'(2"#-L-"#-"7-S(K;($($!7'$";,2*-(#'*(+',-Q:'*(-":',:-(L8'#!%&'=
8-H$L8'L82$%&'(L-,'*(*$1-8-*($+-8+$(#-(*2(3-*3'(̀ !-(U8-`!-"7-3-"7-(*&'(#-*`!$,2D+$#'*S("$(̀ !$,(
V(:$,'82T$#'('(*$1-8(#'*(c-*L-+2$,2*7$*dC(J(+'"+-27'(#-(2"*Q7!2%&'(L$8$(3$2'8(L$87-(#$*(+'88-"7-*(
7-R82+$*(#'(e':23-"7'(Z"*Q7!+2'"$,2*7$(V(L-"*$#'("&'($L-"$*(+'3'(!3(-*7$1-,-+23-"7'S(3$*(
+'3'(!3$(8-#-(#-(8-,$%^-*("'(2"7-82'8(#-**-*(-*7$1-,-+23-"7'*(4r9Zu@?hi(<J0).i(69Pt@S(MNGG5C(
)_78$L',$"#'($2"#$(3$2*('(+'"+-27'(#-(2"*Q7!2%&'S(?'#82B!-*(-(.'!T$(4GXYw((".-(r9Zu@?hi(<J0).i(
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69Pt@S( MNGG5S( -_L,2+$3( +'3'( $,B'( L8'1,-3;Q+'( -( "&'( ,'+$,2T;:-,S( !3$( U'83$( `!-( L8'#!T( -(
8-L8'#!T($*(8-,$%^-*(*'+2$2*(`!-(*-(2"*78!3-"7$(-3(-*7$1-,-+23-"7'*S(+'3'(-_-3L,'($*(8-,$%^-*(
L8'#!T2#$*("$(p2B2,l"+2$()L2#-32',RB2+$C

J(e':23-"7'(Z"*Q7!+2'"$,2*7$(7$31V3(,$"%$(3&'(#'(+'"+-27'(#-(2"*Q7!a#'(-(2"*Q7!2"7-S(
L'2*($( 2"*Q7!2%&'(-($(*'+2-#$#-( 47-+2#'(#-( 2"*Q7!2%^-*5(-*7&'(*-3L8-(-3(3':23-"7'C(J8$(+'3(
U'8%$*( 2"*Q7!a#$*(`!-(*&'(U'83$*(B-8$2*(#-(8-,$%^-*(*'+2$2*(`!-(*-($L8-*-"7$3(+'3'("$7!8$2*(-(
$H7-3L'8$2*S('8$(+'3(U'8%$*(2"*Q7!2"7-*(`!-("&'(*&'(L8-:2*a:-2*S(3$*(+'3(L'7-"+2$,(78$"*U'83$#'8(
4r9Zu@?hi(<J0).i(69Pt@S(MNGG5C

6'3'( 7$,S( '(e':23-"7'( Z"*Q7!+2'"$,2*7$( +82Q+$('(3'#'(#-( +2f"+2$("-!78$(-( *!B-8-( c4CCC5(
`!-($(2"7-8:-"%&'(*'+2$,(*-K$(-"7-"#2#$(+'3'(U'83$(#-(L8'#!%&'(#-(+'"E-+23-"7'S(#-*7$+$"#'(
'(+$8;7-8(L',aQ+'(#-(7'#$(2":-*QB$%&'d(4r9Zu@?hi(<J0).i(69Pt@S(MNGGS(LCMNO5C(0$87-H*-(#-(!3$(
$";,2*-(#$(23L,2+$%&'S(*-"#'(-*7$($(8-,$%&'(̀ !-(#-*-":',:-3'*(+'3($*(2"*Q7!2%^-*(-('*(-U-27'*(̀ !-(
$(2"*Q7!2%&'(L8'#!T(-3("R*(-(:2+-(:-8*$C(@($";,2*-(#-(23L,2+$%&'(c78$7$H*-(#-(+'3L8--"#-8("'**$(
3'#$,2#$#-(#-(8-,$%&'(+'3($(2"*Q7!2%&'(L'8`!-(-**$(23L,2+$%&'(7-3(-U-27'*(3-*3'(`!-("R*("&'(
*$21$3'*d(4eJP6)@9S(MNNY((".-(r9Zu@?hi(<J0).i(69Pt@S(MNGGS(LCMNn5C(J!(*-K$S(V(!3$($";,2*-(
#'*(:a"+!,'*(+'3($*(2"*Q7!2%^-*S(L-8+-12#$*("'(L8-*-"7-(78$1$,E'(-(#-(U'83$(3$2*(B-"-8$,2T$#$(
+'3(7'#'('(*2*7-3$(2"*Q7!+2'"$,C

@( *-B!"#$( :2:f"+2$( $"$,2*$#$( *-( 8-U-8-( $'( 2#-$,( -_L'*7'( "'( @87C( GN\S( 2"+2*'( M]( "'( "a:-,(
3!"2+2L$,S('(.9.(L'#-8;('8B$"2T$8H*-(-3(#2*7827'*(#-(U'83$($(2"7-B8$8(-($8Q+!,$8(8-+!8*'*S(7V+"2+$*(
-(L8;Q+$*(:',7$#$*(L$8$($(+'1-87!8$(7'7$,(#$*($%^-*(#-(*$/#-C(

93$(#$*(L82"+2L$2*(+$8$+7-8a*Q+$*(#$(@7-"%&'(>;*2+$(-(#$*(-`!2L-*(#-(*$/#-(1!+$,(V('(U$7'(#-(
*-8($(cL'87$(#-(-"78$#$(L8-U-8-"+2$,d(#'(!*!;82'(L$8$('(*2*7-3$(#-(*$/#-S(-(`!-(+'"7$($(2"7-B8$%&'(
#'*( *2*7-3$*( #-( 8-U-8f"+2$( -( +'"78$( 8-U-8f"+2$( L$8$( `!-( *-( B$8$"7$( '( 78$7$3-"7'( $#-`!$#'( -(
8-*',!7'(#-**-(L$+2-"7-C

@(U!"#$3-"7$%&'(#$*($%^-*(-(*-8:2%'*(#'(08'B8$3$(#-(.$/#-(#$( $3a,2$(*-(-"+'"78$("$(
U$3a,2$S($78$:V*(#'(78$1$,E'(#-(!3$(-`!2L-(3!,QL8'D**2'"$,S(1!*+$"#'($(2"7-8$%&'(-"78-($(-`!2L-(
-($(L'L!,$%&'S(1$*-$#'("'(L8'+-**'(#-(7-8827'82$,2T$%&'(-($#*+82%&'(#$(+,2-"7-,$(-S(*'18-7!#'($(
2"7-B8$,2#$#-C(P-**-(+'"7-_7'S($()*78$7VB2$(.$/#-(#$( $3a,2$(:2*$(g(8-'8B$"2T$%&'(#$($7-"%&'(1;*2+$(
"'(0$a*S(#-($+'8#'(+'3('*(L8-+-27'*(#'(.2*7-3$(W"2+'(#-(.$/#-(4>?@.Z<S(MNGM5C(J(08'B8$3$(#-(
.$/#-(#$( $3a,2$(7-3('('1K-Q:'(#-(,-:$8($(*$/#-(+'3(2"7-B8$,2#$#-($'(!*!;82'S(`!-(7-3('(#28-27'(
#-($+-**'(-(*-8:2%'*(#-(#2U-8-"7-*("a:-2*(#-($7-"%&'C

@( <-2( YNYN=XN( "'( +$La7!,'( ZZZ( @87CGb@( 2"+2*'( ZZ( "'*( 8-3-7-( `!-( $*( +'32**^-*( >2L$8Q7-( -(
I82L$8Q7-*(7-3('('1K-Q:'(#-(#-D"28($*(#28-782T-*($(8-*L-27'(#$('8B$"2T$%&'(#$*(8-#-*(#-($%^-*(-(
*-8:2%'*(-(-**$*(#-:-3(+'88-*L'"#-8(-"78-($*(!"2#$#-*(#-($7-"%&'S('(7-8827R82'(-(*!$(L'L!,$%&'S(
L$8$(`!-('(!*!;82'(L'**$(7-8(+'"Q"!2#$#-(#'*(*-!*(+!2#$#'*C

@(8-U-8f"+2$(V(#-(B8$"#-(23L'87l"+2$("'(-"+$32"E$3-"7'(#-(!3(L$+2-"7-S(#$($7-"%&'(1;*2+$(
L$8$(!3( ,'+$,(#-(3$2'8(+'3L,-_2#$#-(q($7-"%&'(-*L-+2$,2T$#$C()*7-(#'+!3-"7'(*R(V(-U-Q:'(*-(
+'"*7$8("-,-($,B!3$*(2"U'83$%^-*](2#-"QD+$%&'(#$(!"2#$#-S(#'(L$+2-"7-S(E2LR7-*-(#-(#2$B"R*Q+'S(
#$#'*(+,a"2+'*(-(!3(#-,-*(*&'('*(-_$3-*(+'3L,-3-"7$8-*C

P$(J#'"7','B2$('(-_$3-(+'3L,-3-"7$8(3$2*(*',2+27$#'(L$8$(*-(8-U-8-"+2$8('(L$+2-"7-(V($(
8$#2'B8$D$(L-82$L2+$,S(#-:-(-*7$8(L8-*-"7-("'(-"+$32"E$3-"7'C(e$*(-*7-(-_$3-(7-3(#-3'8$#'(
3!27'(L$8$(`!-('(L$+2-"7-(:-"E$(8-$,2T$8S(-($**23(#-3'8$('(8-7'8"'(L$8$(`!-(*-(L'**$(-"+$32"E$8(
L$8$($7-"%&'(-*L-+2$,2T$#$C(I'#$(-**$(-*L-8$(L'#-(L8-K!#2+$8('(!*!;82'S('+$*2'"$"#'("$(L2'8$(#-(
*-!(-*7$#'(#-(*$/#-(-(-:',!%&'(#$(#'-"%$C

@( 8$#2'B8$D$( V( !3( -_$3-( *23L,-*( #-( *-( U$T-8S( -( "&'( V( +$8'( `!$"#'( *-( U$T( L$8Q+!,$8S(
L'8V3($(L8-U-27!8$( K!*QD+$($(#-3'8$(#-*7-*(-_$3-*(#-:2#'(g(B8$"#-(#-3$"#$C(e$*(L$8$(`!-(
E$K$($(#-:2#$( 2"7-B8$%&'(#-(!3$(8-#-S(B$8$"Q"#'(!3$(8-*',!Q:2#$#-(#-(U'83$($(L'**212,27$8('(
$+'3L$"E$3-"7'(#'(!*!;82'S(V("-+-**;82'(`!-(*-(#2*L'"212,2T-(#-(3$2*(L8'D**2'"$2*(-(,'+$2*(#-(
78$7$3-"7'(-*L-+2$,2T$#'(L$8$(̀ !-("&'(E$K$(,'"B$(D,$(#-(-*L-8$S(8-*!,7$"#'("'(+$*'(#$(*$/#-(1!+$,S(
"$(L-8#$(#-(!3(#-"7-C

93(#'*(U$7'8-*(`!-(3$2*($+'"7-+-3("$(L8;Q+$(#-(+,a"2+$(#2;82$(#'*(L8'D**2'"$2*(#$($7-"%&'(
1;*2+$S(L82"+2L$,3-"7-(-3(8-,$%&'($'($7-"#23-"7'(#'*(!*!;82'*(*'1(7!7-,$(VS(L'8(*$1-8(`!-(-_2*7-(
!3(*-8:2%'(#-($7-"%&'(-*L-+2$,2T$#$(L$8$(-*7-*(!*!;82'*S(3!27'*("&'(*-(L8-'+!L$3(-3('*($7-"#-8(
K'B$"#'(7'#$($(8-*L'"*$12,2#$#-(L$8$('!78'(L8'D**2'"$,C( !87$#'(4MNNG5(U$,$(`!-(3-*3'(`!-('(
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