
 !"#!$%&'()*

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

+%5$.6%&")1( "4#'.&#'.'$ +,- .,/0(01 +234#(51 #(5 6/ 7)8/(*51 9*):(;1

<=!=$

 <" #$#$ %&'()* )86 >$?$ @/A/*$ B).,/C).(D); C56/;(8& )86 /EF/*(C/8.);

(8G/0.(&).(58 5H )8 /CA/66/6 G(A*54(CF)D. 0I0./C$ 7.'*%'#)$ 82')&%1,1

JKLM!NOMMP1 <=!!$

 M" #$#$ %&'()* )86 >$?$ @/A/*$ ?CF)D. H5*D/ C)&8(.'6/ )8);I0(0 5H )8 (C4

F)D. F/86';'C 0'0F/86/6 (8 ) G(A*).(8& 0.*'D.'*/$ 94.1: )'/ ;%5$)(%.'<

8=> ?@ABCBBD9E;6C@?C6@FGH1 F)&/0 !MKQO!MN<1 <=!<$

 P" 7$B$ 9);.,):)*1 -$R$ B55S1 >$?$ @/A/*1 #$B$T$#$U$ 9*)0(;1 %$ U/;(8(1

-$ 9/;).51 )86 7$T$+ U/;(E$ %8 5G/*G(/V 58 8584(6/); G(A*).(580$ I#16

1)'%1)1 MWLJ!MOJ<!1 <==M$

 K" %$-$ 9).)S51 X$?$ 9)A(.0SI1 )86 Y$%$ >);;(V/;;$ % 0/;H4/ED(./6 0I0./C H5*

F/*D'00(G/4*5.)*I 6*(;;(8&$ J.0$')* .3 9.0'/ )'/ ;%5$)(%.'1 <KQZ![LQNO!!W1

<==M$

 J" -$ 9/;).5$ E'K*%,# 7L. M%'#)$ /# 9%,(#&), 8%'N&%1., O.*P'.&., 7L.

>/#)%,$ +,- .,/0(01 -/F)*.C/8. 5H B/D,)8(D); \8&(8//*(8&1 28(G/*0(6)6/

\0.)6'); 6/ 3)CF(8)01 3)CF(8)01 ]$+$1 9*):(;1 <==<$

 N" -$ 9/;).51 >$?$ @/A/*1 )86 7$B$ 9);.,):)*$ \0D)F/ (8 ) 858(6/);

/;/D.*54C/D,)8(D); 0I0./C$ J.0$')* .3 (4# Q$)R%*%)' 9.1%#(2 .3 I#14)'%1)*

91%#'1#, )'/  '-%'##$%'-1 <PZP[LMMKOMP=1 <==<$

 W" -$ 9/;).51 >$?$ @/A/*1 7$B$ 9);.,):)*1 )86 -$R$ B55S$ 3,)5.(D G(A*).(580

5H ) 8584(6/); /;/D.*54C/D,)8(D); 0I0./C$ >'(#$')(%.')* J.0$')* .3 9.*%/,

)'/ 9($01(0$#,1 MWL!JQQO!N=J1 <==!$

 Q" \$ 3)F(/:4T/*85'. )86 3$ ]5(:/$ #5A'0. 6/0(&8 5F.(C(:).(58 (8 D5CF'4

.).(58); C/D,)8(D0$ J.0$')* .3 E""*%#/ I#14)'%1,< S$)',)1(%.', E9I 1

NKZ<[L=<!==!O!O=<!==!O!!1 <==W$

 !=" B$ 3)*.C/;;$ >'($./01(%.' (. M%'#)$< T)$)&#($%1 )'/ 7.'*%'#)$ ;%5$)6

(%.',1 G5;'C/ <J=$ ]F*(8&/*1 !QQ=$

DBD
PUC-Rio - Certificação Digital Nº 1121481/CA



 !"#!$%&'()*  !

"##$ %& '()(*+,&  !"#$%&'($ )$* +#$,-**$* -*"$,.*"/,$*& -,)(. /0 1()/02)34(

56*34(+(7 8,43/+(+/ 9:(.3*/3:( +/ 1()/02)34( 56*34(+( / ',06;)(43,<(*7

8=, '(:*,.7 9:(>3*7 !?#!&

"#!$ %& '()(*+,7 8& 9/**3>>37 (<+ @& 8(06(3,& A:// B3C:()3,<. ,D (< ;<4/:)(3<

/</:EF 6;063<E .F.)/0& 0$&#!)1 $2 3$&!% )!% 4/5#)"/$!7 GG!HI #JKI !7

!?#G&

"#G$ A& L& 'M/:<,;.NO,& P< )M/ 0,)3,< ,D ( C,+F 4,<)(3<3<E ( 0,B(C*/ 3<)/:<(*

0(..& 6$71)%8 9:8*/,*7 J?Q##RHJSGKJST7 !??J&

"#U$ 5& V& 'M:3.),D,:,; (<+ 5& 8& W3E3)& A;**F 4,;6*/+ B3C:()3,<. ,D (4)3B/*F

4,<):,**/+ +:3**.):3<E.& 0$&#!)1 $2 3$&!% )!% 4/5#)"/$!7 !ITH#?!SK#?UJ7

!??G&

"#J$ 1&X&Y& Z(<)(.7 @& 8(06(3,7 (<+ @& L30(& 68!);/,)1 38*"-;*< =++1/,)>

"/$!* ?,:)+"-#< = !$!1/!-)# -1-,"#$;-,:)!/,)1 *8*"-; @/": *")51- +-#/$%/,

$#5/"*A +)B-* CDCECFGH& %+3),:.H X(< 5[:/\4/[34>7 1(:/O ](>03/:4>(O7

V([/* P*/\<3O7 X/:>F 1:,>,[.O37 !?#G&

"#I$ 1&X&Y& Z(<)(.7 @& 8(06(3,7 (<+ @& L30(& %^3.)/<4/ ,D 6/:3,+34 ,:C3). 3<

(< /*/4):,0/4M(<34(* .F.)/0 ;<+/: 6(:(0/):34 /<+ /^)/:<(* /^43)()3,<.&

_< 4  I!,$!"#$ J),/$!)1 %- =!.1/*- K)"-;."/,) - =+1/,)'L-* ?IJ=K=

MNOCH7 @3, +/ X(</3:,7 9:(>3*7 !?#G&

"#T$ 1&X&Y& Z(<)(.7 @& 8(06(3,7 (<+ @& L30(& 8)(C*/ 6/:3,+34 ,:C3). 3<

(< /*/4):,0/4M(<34(* .F.)/0& _< P$!B#-**$ J),/$!)1 %- 6/!QR

1

2
;/,) -

P$!"#$1- ?6 JPSJ MNOCH7 A,:)(*/>(7 '%7 9:(>3*7 !?#G&

"# $ 1&X&Y& Z(<)(.7 @& 8(06(3,7 (<+ @& L30(& 5.F06),)34(**F .)(C*/ 6/:3,+34

,:C3). ,D ( 4,;6*/+ /*/4):,0/4M(<34(* .F.)/0& J$!1/!-)# 68!);/,*7 T H!SK

GJ7 !?#U&

"#S$ 1&X&Y& Z(<)(.7 @& 8(06(3,7 (<+ @& L30(& ZF<(034. ,D (< /*/4):,0/4M`

(<34(* .F.)/0 D,:4/+ </(: )M/ :/.,<(<4/& _< T": I&#$+-)! J$!1/!-)# 68>

!);/,* P$!2-#-!,- ?IJSP MNOGH7 a3/<<(7 5;.):3(7 !?#U&

"!?$ 1&X&Y& Z(<)(.7 @& 8(06(3,7 (<+ @& L30(& b/</:(* :/.;*). ,D /^3.)/<4/

(<+ (.F06),)34 .)(C3*3)F D,: ( 4*(.. ,D /*/4):,0/4M(<34(* .F.)/0.& _< CD

o

P$!B#-**$ J),/$!)1 %- K)"-;."/,) =+1/,)%) - P$;+&"),/$!)1 ?PJK=PH 7

-()(*7 @-7 9:(>3*7 !?#U&

"!#$ 1&X&Y& Z(<)(.7 @& 8(06(3,7 (<+ @& L30(& VM(./ C3D;:4()3,<. 3< (<

/*/4):,0/4M(<34(* .F.)/0& _<  UV=K > 38;+$*/&; $! =!)18"/,)1 K-":$%*

/! J$!1/!-)# 68!);/,*7 A:(<OD;:)7 b/:0(<F7 !?#J&

DBD
PUC-Rio - Certificação Digital Nº 1121481/CA



 !"#!$%&'()*  !

"##$ %& '()*+,*-. /& '(-*01. 2-3 4& '(5*+6-27& 8+9(6:;21 <:9+125:*- *=

)(6;+<<:>( 36:11:-?&  !"#$!%"&'!%( )'*$!%( +'$ ,*-#$&.%( %!/ 0!%(1"&.%(

2#"3'/4 &! 5#'-#.3%!&.4. '@AB CD&CDD#E-2?&#!FF. #DCG&

"#!$ H& I& 4>2-JAK2-*K<L:& 6#4'!%!.# '4.&((%"&'!4 &! -#.3%!&.%( 414"#-4&

41<(>:(6 M+N1& O*&. %9<5(6329. CPQR&

"#F$ %& S:31:-& ,'!(&!#%$ 74.&((%"&'!4 &! 2#.3%!&.%( 8!9&!##$&!9& T)6:-?(6.

8(5,(612-3<. #DDR&

"#G$ O S*-<(;2. H& U:92. V& W2?-(6. 2-3 H& T29)2:*& '(<:?- *= 2 -*-1:-J

(26 37-29:;21 2N<*6N(6 =*6 2- +-;(652:- <7<5(9& A- :!/  !"#$!%"&'!%(

;1-<'4&*- '! =!.#$"%&!"1 >*%!"&?.%"&'! %!/ ;"'.3%4"&. 2'/#(&!9 @=!A

.#$"%&!"&#4 :BCDE. H*+(-. S62-;(. #DCF&

"#R$ O& S*-<(;2. H& U:92. V& W2?-(6. 2-3 H& T29)2:*& H*N+<5 :3(-5:X;25:*-

2-3 )2<<:>( ;*-56*1 *= >:N625:*- *= 2 5(<5 6:? +-3(6 +-;(652:- ;*-3:5:*-<&

2#.F!&.% G'-<*"%.&'!%(. YYYAAAB#QBCQRQZCQ C. #DCF&

"#Q$ U&S&M& S62-;2& ;#(+A#H.&"#/ <#$.*44&I#A$'"%$1 /$&((&!9 &! 3%$/ $'.J4& M,'

5,(<:<. M[OJH:*. H:* 3( \2-(:6*. ]62^:1. #DDF&

"# $ U&S&M& S62-;2 2-3 _& A& W(N(6& 4`)(6:9(-521 2-3 -+9(6:;21 <5+37 *=

2 -(K 6(<*-2-;( ,299(6 36:11:-? 9*3(1 K:5, 36:=5& G3%'4K ;'(&"'!4 %!/

L$%."%(4. #CBQ PZ DC. #DDF&

"#P$ 4& V*+63*-& G'!"$M(# <%44&+ /# I&N$%"&'!4 <%$ <'-<%9# O!#$9O"&P*#& M,'

5,(<:<. 4;*1( O(-5621( 3( U7*-. #DDR&

"!D$ 4& V*+63*-. 8&%& %1(`2-3(6. O&%& a271*6. O&_& U2926b+(. 2-3 T& M(6-*5&

8*-1:-(26 (-(6?7 )+9):-? +-3(6 562-<:(-5 =*6;:-? K:5, <56*-?17 -*-1:-(26

;*+)1:-?B a,(*6(5:;21 2-3 (`)(6:9(-521 6(<+15<& )'*$!%( '+ ;'*!/ %!/

Q&N$%"&'!. !DDBG##ZGGC. #DDQ&

"!C$ M& _2?(3*6-& ,'!A(&!#%$ 74.&((%"&'!4& O126(-3*- M6(<<. @`=*63. <(;*-3

(3:5:*-. CP  &

"!#$ H& AN62,:9& Q&N$'A -<%." R1!%-&.4S 2'/#(&!9K 2%<<&!9 %!/ 0<<(&.%A

"&'!4& T)6:-?(6. ](61:-. #DDP&

"!!$ O& A-?26& G'!"$'(# /# &-<%."' #- -%!&<*(%/'$#4 $'NT"&.'4& M,' 5,(<:<.

'()2659(-5 *= I(;,2-:;21 4-?:-((6:-?. M[OJH:*. H:* 3( \2-(:6*. ]62^:1.

#DDF&

DBD
PUC-Rio - Certificação Digital Nº 1121481/CA



 !"#!$%&'()*  !

"#!$ %& '()*+,& -*./01(23/* 24+/0) (*5 ,2(23,236(7 1+64(*36,&  !" #!$%&'()

*"+&",8 9:;<!=>;?:@;#:8 9ABC&

"#B$ D&E& F(0*/GG8 D&H& I(0J/73,8 (*5 K&E& K/,+*L+0J& -$%."/ 0$1(/&'%2

345")&16 (15 -&/7)(.&41 48 3"'!(.941&' -$%."/%& '/4* M37+) (*5 N/*,8

!24 +5323/*8 O+PQR/0S8 TNU8 ?::;&

"#;$ R& U& F4V73+.8 W& U& U7Q,V7(31(*8 (*5 N& X(,41(77& Y3L0(23/* (*(7),3, /.

50377,203*J, P324 ,+7. +Z632+5 ,236SQ,73G /,6377(23/*,& :4791() 48 -4715 (15

;&<9(.&418 ?AA>B!:@BB 8 ?::C&

"#C$ Y& [& F/*/*+*S/& ;&<9(.&16 -$%."/% ,&.! ( =&/&."5 #4,"9 -7>>)$&

H/*5/* -73\+ X//S, H]D8 %*J7(*58 9A;A&

"# $ E& F0^+8 _& N/3`+& 3(.!"/(.&'% 48 9(154/ >!"14/"1(& D& K+35+7

_VL73,43*J E/1G(*)8 9A ;&

"#A$ _& F0++ (*5 E& N/3`+& 3?'(1&@7" ()?(.4&9"& DV*/58 _(03,8 W0(*6+8 9A #&

"!:$ M& H(6(0L/*(0( (*5 N2V(02 U*21(*& M4(2 3, G(0(1+2036 +Z632(23/* 3*

,20V62V0(7 5)*(136,a -* ABCDEFGGH8 N(3*2 _+2+0,LV0J8 KV,,3(8 ?:: &

%O[E&

"!9$ b&N& H++8 -& -*64+/*8 E& E4/8 (*5 N&_& E4(*J& D+,3J* (*5 (*(7),3, /.

+7+620/Q1+64(*36(7 64(0(62+03,236, /. 1360/1(643*+5 ,2(3*7+,, ,2++7 G0+,Q

,V0+ ,+*,/0& -* #94'I 48 .!" J.! KAAA -"1%49% D418"9"1'"8 -%%% N+*,/0,8

G(J+, ;BA@;C!8 D(+JV8 N/V24 F/0+(8 ?::;& -%%%&

"!?$ K& H31( (*5 K& N(1G(3/& U*(7),3, /. (* %7+620/1+64(*36 E/VG7+5 N),2+1

P324 %1L(0S+5 I(,,& 3"'L1&'( D4/>7.('&41()M8 ccc->?C:A@?C##8 ?:9?&

"!#$ K& H31( (*5 K& N(1G(3/& U*(7),3, /. 1(0S/d 64(3* 1/*2+ 6(07/ 1+24/5

(*5 +Z(1G7+ /. 32, (GG736(23/* 3* 0(*5/1 d3L0(23/* ,31V7(23/*,& -* N%.

K1."91(.&41() -$/>4%&7/ 41 O1'"9.(&1.$ P7(1.&Q'(.&41 (15 -.4'!(%.&'

345")&16 RO1'"9.(&1.&"% FGNFS8 I(0+,3(,8 N_ X0(`378 ?:9?&

"!!$ K& H31( (*5 K& N(1G(3/& N2/64(,236 (*(7),3, /. (* +7+620/1+64(*Q

36(7 6/VG7+5 ,),2+1 P324 +1L(0S+5 1(,,& 3"'L1&'( D4/>7.('&41()8

ccc->?C:A@?C##8 ?:9?&

"!B$ K& H31( (*5 K& N(1G(3/& N2/64(,236 (*(7),3, /. 1+64(*36(7 ,),2+1,

P324 */*35+(7 ,/V06+ /. G/P+0& -* D4169"%%4 3(."/T.&'( U>)&'(5( "

D4/>7.('&41() RD3UDEBA FGNFS8 O(2(78 KO8 X0(`378 ?:9?&

DBD
PUC-Rio - Certificação Digital Nº 1121481/CA



 !"#!$%&'()*  !

"#$% &' ()*+ +,- &' .+*/+)0' .0*1 21*+234 +5067 47)8394:)/ 048)::+7024'

 !"#$%"& '()*+,&"%($&-; <<<==> >$#?@$$ ; ABCD'

"#?% &' ()*+ +,- &' .+*/+)0' E,8127+),7F G6+,7)H8+7)0, 0I 806/:1- 1:187209

*18J+,)8+: 4F471*4 K)7J +, 1*5+231- /1,-6:6*' =, ./ 0$,!1$&,%($&-

23)*(4%+) ($ 53$&)%" 61(7-!)4 (8  !"9&$%"4 :50;< = >?@AB ; LMN)04;

&O; L2+N):; ABCD'

"# % &' ()*+ +,- &' .+*/+)0' P,+:F4)4 0I 7J1 47)8394:)/ -F,+*)84 K)7J +

4708J+47)8 +//20+8J' =, AC

o
'($D1!44( ;&"%($&- E!  &,!)#,%"& <*-%"&E&

! '()*+,&"%($&- :'; <'B; Q+7+:; &Q; L2+N):; ABC#'

"#R% &' ()*+ +,- &' .+*/+)0' SJ1 2+,-0* -F,+*)84 0I +, 1*5+231- /1,9

-6:6* ), + T)5209)*/+87 1:18720*18J+,)8+: 4F471*' =, F,9 0$,!1$&,%($&-

'($8!1!$"! ($ 2,1+",+1&- 53$&)%"4 :=GHI5J; >?@KB ; U0270; U0276V+:;

ABC#'

"!B% &' ()*+ +,- &' .+*/+)0' .7)839*0-1 -62+7)0, 0I 2+,-0* -2F9I2)87)0,

048)::+7024' =, L,9 =+1(*!&$ ;($-%$!&1 53$&)%"4 '($8!1!$"! :=;I'

>?@KB; W)1,,+; P6472)+; ABC#'

"!C% &' ()*+ +,- &' .+*/+)0' E,8127+),7)14 0, 7J1 47)8394:)/ -F,+*)84' =, >$E

0$,!1$&,%($&- 23)*(4%+) ($ G$"!1,&%$,3 M+&$,%N"&,%($ &$E 2,("9&4,%"

 (E!-%$D :G$"!1,&%$,%!4 >?@KB; &061,; X2+,81; ABC#'

"!A% &' ()*+ +,- &' .+*/+)0' .7)839*0-1 -62+7)0, 0I + -2F9I2)87)0, 048)::+702

K)7J +, 6,8127+), *0-1:' O( 7! *+7-%49!E %$ P(+1$&- (8 2(+$E &$E

/%71&,%($; ABC!'

"!D% &' ()*+; &' .+*/+)0; +,- Y' .0)N1' E,8127+),7F G6+,7)H8+7)0, 0I 7J1

,0,:),1+2 -F,+*)84 0I 1:18720*18J+,)8+: 806/:1- 4F471*4' =, A1E 2(+,9Q

=&4, =+1(*!&$ '($8!1!$"! ($ '()*+,&,%($&-  !"9&$%"4 :'I 65J;

>?@AB; Z04 =4:+,-; [21181; ABCD'

"!#% &' ()*+; &' .+*/+)0; +,- Y' .0)N1' P T)5209)*/+87 1:18720*18J+,)8+:

4F471*> *0-1:4 0I 7J1 2+,-0* -F,+*)84 0I +, 1*5+231- /1,-6:6*' =,

>>$E 0$,!1$&,%($&- '($D1!44 (8  !"9&$%"&- =$D%$!!1%$D :'IR= >?@AB ;

&)51)2\0 U2170; .U; L2+N):; ABCD'

"!!% &' ()*+; Y' .0)N1; +,- &' .+*/+)0' &05647 -14)V, 0I + T)5209)*/+87

1:187209*18J+,)8+: 4F471*'  !"#$%"& '()*+,&"%($&-; <<<===>A?>C CD@

C CR; ABC#'

DBD
PUC-Rio - Certificação Digital Nº 1121481/CA



 !"#!$%&'()*  !

"#!$ %& '()*+ ,& -.(/0+ *12 %& -*)3*(.& 435()*6 207(81 .9 * :(;<.=()3*>5

060>5<.=)0>?*1(>*6 7@750) A(5? B1>0<5*(15(07& C1  !"# $%"&'%(")*%(+ ,-./

0*1)2. *% 3-%(.)4 5'*6+&.1 *7 8&4#(%)41 93$:;8< => ?@ + D*5*6+ %D+

E<*/(6+ FGH#&

"#I$ %& '()*+ ,& -.(/0+ *12 %& -*)3*(.& %.;B75 207(81 .35()(/*5(.1 A(5? *1

B1>0<5*(1 ).206 .9 * 1.16(10*< :(;<.=()3*>5 060>5<.=)0>?*1(>*6 7@750)&

A*..2%)4(")*%1 )% :*%+)%&(' ,4)&%4& (%B :2.&')4(+ ,).2+(")*% + FJKF!JL

FIJ+ FGH#&

"# $ M& '(B+ N& O*:6.:7P*(*+ Q& R012<@+ *12 S& T(0<>(8<.>?& U(;<.=()3*>5

<073.1707 .9 >*37B60 7@750) A(5? :*<(.B7 9<(>5(.1 ).2067& $%"&'%(")*%(+

C*2'%(+ *7 8&4#(%)4(+ ,4)&%4&1+ IFKJVL#W+ FGHJ&

"#V$ M& '(B+ N& O*:6.:7P*(*+ S& T(0<>(8<.>?+ *12 X& O018>& Y.<A*<2 *12

;*>PA*<2 ).5(.1 >.15<.6 .9 * :(;<.=()3*>5 >*37B60 7@750)& $%"&'%(")*%(+

C*2'%(+ *7 :*%/D)%&(' 8&4#(%)41+ IGZG[KJGLW!+ FGH#&

"!G$ M& '(B+ S& T(0<>(8<.>?+ N& O*:6.:7P*(*+ *12 MB R& S.2066(18 .9 * :(;<.=

()3*>5 >*37B60 7@750)& $%"&'%(")*%(+ C*2'%(+ *7 8&4#(%)4(+ ,4)&%4&1+

!!KFLHH+ FGHJ&

"!H$ %&R& '.30/& E0").)1(")*% &% 0'F1&%4& BG)%4&'")"2B&1& O?Q 5?07(7+

'\C175(5B5 D*5(.1*6 207 ->(01>07 ]336(^B_07 20 %.B01+ %.B01+ Y<*1>0+

FGHG&

"!F$ ]&,&`& 'B. *12 E& MB& ]1*6@5(>*6 7.6B5(.17 .9 30<(.2=) ).5(.17 (1 *

3*<*)05<(>+ ^B*2<*5(> 1.16(10*< .7>(66*5.<& <:EA/=> HIJ)&%%(I ;21"')(+

FGHW&

"!J$ a& 'B.+ M& X?*18+ `& b(0+ *12 `& X?*18& O0<(.2(>=()3*>5 ).5(.17 *12 ;(=

9B<>*5(.17 .9 :(;<.=()3*>5 7@750)7 10*< HKW 75<.18 <07.1*1>0 3.(15& A*./

.2%)4(")*%1 )% :*%+)%&(' ,4)&%4& (%B :2.&')4(+ ,).2+(")*% + HJKHGGFL

HGHW+ FGG &

"!W$ ]& R& D*@90? *12 Q& c& S..P& :*%+)%&(' E14)++(")*%1& `.?1 T(60@ *12

-.17+ d-]+ HVIV&

"!#$ -& D0B)0@0<+ %& '..(e+ *12 `& `& c?.)701& `B)37 *12 ;(=75*;(6(5@ (1 5?0

3?*70=8*(1 >?*<*>50<(75(>7 .9 * 1.16(10*< 3*<*)05<(> *)36(f0<& <:EA/

=> HIJ)&%%(I ;21"')(+ FGHW&

"!!$ Y& DB>0<*+ ]&Y& U*P*P(7+ Q&S& S>Y*<6*12+ '&]& E0<8)*1+ *12 a& g0<=

7>?01& c*<80502 010<8@ 5<*1790<7 (1 :(;<.=()3*>5 .7>(66*5.<7 9.< 70(7)(>

)(5(8*5(.1& :*%+)%&(' 3-%(.)41+ #GK!#HL!II+ FGGI&

DBD
PUC-Rio - Certificação Digital Nº 1121481/CA



 !"#!$%&'()*  !

"#!$ %& '()*+, ),- .& /+012&  !"#$%&! '()*+,#,-($#. /-01(#%(+2,-%23

4&!+%&!561!&1 7(!&.2 #$! 8$%&1,#-$,9 :+#$,-;%#,-($ & .)3450-62 7,08

925:0;* <52::= 7/>= ?@AB&

"# $ C& ':;):290D0E:= %& F)0-*:= ),- %& G)EH:290D0E:& IE3250D)J ),)J*:0: +K

-*,)30D 2L2D;: +K ) ,+,J0,2)5 9045+803M)D; M5+D2:: K+5 2,(),D0,6 ;(2

52J0)40J0;* +K D+,;)D;8;*M2 323: -290D2:& <&$2(12= NOA@?@APA@?A#= ?@@N&

"#N$ Q& <& <)0-+E::0:& <92,&) =9$#)-%23 7(!&.-$> #$! <-)+.#,-($ (? 7&%@#,5

1($-% <92,&)2& >D)-230D <52::= 9+J&A= R+,-+,= 7,0;2- S0,6-+3= ANN &

"!@$ T& <)9J+9:H)0)= G& U2,-5*= ),- Q& V025D065+D(& Q+-2JJ0,6 +K (06(

K52WE2,D* 9045+803M)D; -50JJ0,6& A$,&1$#,-($#. B(+1$#. (? 7&%@#$-%#.

<%-&$%&2= NAOAA@PAAN= ?@AX&

"!A$ I&Y& <25E110= Z&%& .()9)52;;2= Y&Q& [)J;()1)5= >&R&<& Q),K503= ),-

%&Q&Z&R& [5):0J& ', D+,;5+J +K ) M)5)32;50D)JJ* 2\D0;2- ;0328M250+-0D

]323:]& CD6'5EFGHI/-&$$#I  +2,1-#= ?@AB&

"!?$ Z& <2;25H)& [0KE5D);0+,: ),- ;5),:0;0+, M(2,+32,) 0, ), 03M)D; +:D0JJ);+5&

'@#(2 <(.-,($2 J K1#%,#.2= !^A@_OA#`XPA#B!= ANN#&

"!`$ %& %)6EJ:H0: ),- S& %)6EJ:H0:& a(2 2L2D; +K -*,)30D)J :2JK8+502,;);0+,

),- 0;: )MMJ0D)40J0;* K+5 0-2,;0bD);0+, +K ,);E5)J K52WE2,D02:& D($.-$&#1

=9$#)-%2= X@O#AP!A= ?@@!&

"!B$ a&F& %0;;+& D+)&1-%#. #$#.92-2 (? ,@& $($.-$&#1 !9$#)-%2 (? # !1-..52,1-$>

L-,@ +$%&1,#-$,9 )(!&.-$>& <(G ;(2:0:= <7.8%0+ ),- <)50:8T:;= %0+ -2

Y),205+= [5)10J= ?@A@&

"!X$ a&F& %0;;+= Z&/& [E21):= ),- %& /)3M)0+& > ,2c 32):E52 +K 2dD02,D* K+5

3+-2J 52-ED;0+,O >MMJ0D);0+, ;+ ) 9045+03M)D; :*:;23& B(+1$#. (? <(+$!

#$! /-01#,-($= M)62: AN!!PAN B= ?@A@&

"!#$ a&F& %0;;+= Q& T:D)J),;2= %& /)3M)0+= ),- Q& %+:)J2:& G50JJ8:;50,6

(+501+,;)J -*,)30D: c0;( E,D25;)0,;* +, ;(2 K50D;0+,)J K+5D2& B(+1$#. (?

<(+$! #$! /-01#,-($= ``?OABXPAX`= ?@A`&

"!!$ a&F& %0;;+= Q& F5E13),= ),- % /)3M)0+& ZE11* J+60D D+,;5+J +K )

-50JJ8:;50,6& e, MF,@ 'AN 7'C 5 A0&1-#$ N#,-$5 )&1-%#$ '($>1&22 ($

'()*+,#,-($#. 7&,@(!2 A$ C$>-$&&1-$>= >53)fg+ -+: [E10+:= %Y= [5)10J=

?@@N&

DBD
PUC-Rio - Certificação Digital Nº 1121481/CA



 !"#!$%&'()*   

!" # $%&% '())* +,- '% .+/0+(*% .)*12+3)(1 -4(5563)4(,7 -8,+/(13 9()2 :,1;46

)+(,)8 *, )2; (/0*3;- 30;;- +,- *, )2; <()64*1= 0+4+/;);43%  !"#$!%"&'!%(

)'*$!%( +'$ ,!-#$"%&!". /*%!"&0-%"&'!> ?@AAABA?C> ?DA?%

!"E# $%&% '())* +,- '% .+/0+(*% F;+3:4(,7 )2; ;G1(;,18 *H I;4)(1+5 -4(556

3)4(,73@ J I(<4+)(*, 0;430;1)(I;% 1#-2%!&-3 4#3#%$-2 5'66*!&-%"&'!3>

K?LDM@N?BNE> ?DAN%

! D# $%&% '())*> O% .*(P;> +,- '% .+/0+(*% Q*,5(,;+4 -8,+/(13 *H + -4(5563)4(,7

9()2 :,1;4)+(, /*-;5 *H )2; <()64*1= (,);4+1)(*,%  !"#$!%"&'!%( )'*$!%( '+

7'!89&!#%$ 1#-2%!&-3> CCL M@ RKB "R> ?DDE%

! A# $%&% '())*> O% .*(P;> +,- '% .+/0+(*% '*<:3) *0)(/(P+)(*, *H )2; 4+); *H

0;,;)4+)(*, *H + -4(5563)4(,7 :3(,7 + 3)*12+3)(1 ,*,5(,;+4 -8,+/(1+5 /*-;5%

5'6:*"%"&'!%( 1#-2%!&-3> CKLKM@CAKBC?"> ?DAD%

! ?# $%&% '())*> O% .*(P;> +,- '% .+/0+(*% .)*12+3)(1 -8,+/(13 *H + -4(556

3)4(,7 9()2 :,1;4)+(, 9;(72)6*,62**=% )'*$!%( '+ "2# ;$%<&(&%! ='-&#". '+

1#-2%!&-%( =-&#!-#3 %!> ?!@&!##$&!@> N?LNM@?KDB?K > ?DAD%

! N# S% '*1+4-% A.!%6&B*# CD!D$%(# >#3 E&F$%"&'!3% F+33*, ;) O(;%> T-();:43>

U+4(3> V4+,1;> AECN%

! C# W% .+-;72(+, +,- &% ';P+P+-;2% O*/0+4(3*, *H 7;,;4+5(P;- -(X;4;,6

)(+5 Y:+-4+):4; +,- 7+5;4=(, /;)2*-3 H*4 )2; +,+583(3 *H /(14*6;5;1)4*6

/;12+,(1+5 1*:05;- 383);/3% 5'66*!&-%"&'!3 &! 7'!(&!#%$ =-&#!-# %!>

7*6#$&-%( =&6*(%"&'!> AC@? D"B? AR> ?DDE%

! K# '% .+/0+(* +,- '% Z(/+% 1'>#(%@#6 ?3"'-G3"&-% # C#$%HI' ># J6'3"$%3

># E%$&GK#&3 # E#"'$#3 J(#%"L$&'3% Q*)+3 -; F+);/[)(1+ J05(1+-+% .\6

FJO> ?DA?%

! R# '% .+/0+(*> F% $% U(*I+,> +,- &% ]% Z*P+,*% O*:05;- +^(+5_)*43(*,+5

I(<4+)(*,3 *H -4(5563)4(,73 <8 /;+,3 *H ,*,65(,;+4 /*-;5% 1#-2%!&-3

4#3#%$-2 5'66*!&-%"&'!3> NCLK6RM@CE"BKD?> ?DD"%

! "# '% .+/0+(* +,- O% .*(P;% `, /;+3:4;3 *H ,*,65(,;+4()8 ;X;1)3 H*4

:,1;4)+(, -8,+/(1+5 383);/3 6 +005(1+)(*, )* + I(<4*6(/0+1) 383);/%

)'*$!%( '+ ='*!> %!> E&F$%"&'!> NDNLNBKM@RKEBR"C> ?DD"%

!  # O%a% .2+,,*,% J /+)2;/+)(1+5 )2;*48 *H 1*//:,(1+)(*,% ;#(( =.3"#6

M#-2N> ?"@N"EBC?N +,- R?NBRKE> AEC %

DBD
PUC-Rio - Certificação Digital Nº 1121481/CA



 !"#!$%&'()*  !

" !# $% &'()*% + ,',-./.0*1/(2 0'3*4 '5 /.,3'0 6,2*/1.(,1(*7 5'/ /*362*3

0.1/(8 0'3*47 (, 71/6216/.4 39,.0(27%  !"#$#%&%'(%) *+,%+--!%+, .-)/$+0

%)': ;<=>?@ABBCA!D: AEEE%

"!E# $% &'()*% F.8(060 *,1/'-9 .--/'.2G 5'/ 0'3*4(,H /.,3'0 6,2*/1.(,1(*7

(, 1/.,7(*,1 *4.71'39,.0(27% 1"2!+$& "3 (/- 4)"2'(%)$& 5")%-(6 "3 47-!%)$:

;E!=<?@;!B!C;!!I: AEE;%

"!;# $% &'()*%  !"#$#%&%(8' -( 7"98&%'$(%"+ 9-' %+)-!(%(29-' 0 *&87-+(' 9- #$'-

-( )"+)-:(' 3"+9$7-+($2;% J,(K*/7(1L M./(7NO71: F./,* 4. P.44L*: AEED%

"!A# $% &'()*% 5(")/$'(%) 7"9-&' "3 2+)-!($%+(%-' %+ )"7:2($(%"+$& 7-)/$+%)' %

+&$O: J&+: AE;A%

"!># P% &'/'Q(,% R, 1G* /*7-',7* '5 . ,',4(,*./ -./.0*1/(2 .0-4(S*/ 3/(K*,

T*9',3 /*7',.,2*% *<=>0?@ABCD%-++$C 42'(!%$: AE;D%

"!D# U%O% &'6). 3* $6/7( .,3 V% &.0-.('% ."9-&$,-7 -'(")E'(%)$ - F2$+0

(%G)$HI" 9- %+)-!(-J$'% W'1.7 *0 F.1*0X1(2. +-4(2.3.: &'2(*3.3*

Y/.7(4*(/. 3* F.1*0X1(2. +-4(2.3. * $'0-61.2(',.4: &Z' $./4'7: Y/.)(4:

AE;A%

"!<# U%O% &'6). 3* $6/7( .,3 V% &.0-.('% K+)-!($%+(6 F2$+(%G)$(%"+ $+9

'(")/$'(%) 7"9-&%+, L%(/ .$(&$#% [&\O M/*77: O,H4.,3: AE;<%

"!I# F% \/(,3.3*: $% ]'41*/: .,3 V% &.0-.('% ^./G6,*,N4'LK* 3*2'0-'7(1(',

'5 2'6-4*3 .8(.4_T*,3(,H K(T/.1(',7 '5 T*.07 76T`*21 1' (0-.217% 1"2!+$&

"3 5"2+9 $+9 D%#!$(%"+: AB!=>N<?@;E;<C;E>I: AEE<%

"!B# U% ]./0(,7Q( .,3 U% F% Y.41G.)./% P(T/.1(',7 '5 . -./.0*1/(2.449 .,3

7*45N*82(1*3 7971*0 a(1G (3*.4 .,3 ,',N(3*.4 *,*/H9 7'6/2*7% 1"2!+$& "3 (/-

M!$J%&%$+ 5")%-(6 "3 .-)/$+%)$& 5)%-+)-' $+9 *+,%+--!%+, : A<=D?@D;>CDAE:

AEE>%

"! # b% c6*: ]% b6: .,3 d% ].,H% e4'T.4 .,.497(7 '5 T'6,3./9 .,3 (,1*/('/

2/(7*7 (, ., *4.71(2 (0-.21 '72(44.1'/% >"772+%)$(%"+' %+ <"+&%+-$!

5)%-+)- $+9 <27-!%)$& 5%72&$(%"+: ; @><IBC><BD: AE;>%

"!!# &% fG.,Q6( .,3 ^% &6,% W',4(,*./ .,3 2G.'7 2',1/'4 '5 . 0(2/'N*4*21/'N

0*2G.,(2.4 7971*0 T9 67(,H 7*2',3N'/3*/ 5.71 1*/0(,.4 74(3(,H 0'3*

2',1/'4% >"772+%)$(%"+' %+ <"+&%+-$! 5)%-+)- $+9 <27-!%)$& 5%72&$(%"+ :

; @A<DECA<D : AE;>%

DBD
PUC-Rio - Certificação Digital Nº 1121481/CA




