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En esta sección podrás encontrar 
artículos académicos y artículos 

científicos de la comunidad
universitaria en general, los cuales 

son originales, y describe
resultados experimentales, nuevos 

conocimientos o experiencias
basadas en hechos conocidos de 

sus autores.
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)'!#0/!'/48)*,(4'/!9')*,(4'!#,!&'/0#83*>(!)'!8(!%&0?#'9,!0!#,!'#,?0&,3*>(!)'!8(!%&0)8340!

&',#*+,)0! )'! @0&9,! 30#,?0&,4*=,A! B'! %&0%0('! 3090! 8(,! C'&&,9*'(4,! )'! ,(D#*/*/! )'!

309%0('(4'/! )*)D34*30/E! 2,! <8'! '/! 30(/*)'&,),! 8(,! 9'40)0#0:;,! %&*=*#':*,),! %,&,! #,!

0?4'(3*>(!)'!#0/!0?-'4*=0/!BF"GA!!

;%<%/$%2&-<%6)=!$%&'()*+,-'!?,/,)0!'(!%&02'340/E!BF"GE!G0)'#0E!H0(4'I40A!!

!
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!
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8#$:6&4!$#! '#&+(0/1! +! '$66+:$#+(0;&! 8#$-9'(<! =(! 0,! 8#$8$,&-! +,! +! ($$6! >$#! (5&! +/+67,0,! $>!

-0-+'(0'!'$48$/&/(,?!,0/'&!0(! 0,!'$/,0-&#&-!+!8#0;06&1&-!4&(5$-$6$17!>$#!$:(+0/0/1!@ABC!

$:%&'(0;&,<!

!
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! !
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>!?9@A4BB>C!.&

6,!9'40)0#0:;,!)'!$%&'()*+,-'!.,/,)0!'(!1&02'340/!51167E!/'!30(/*)'&,!8(,!'/4&,4':*,!)'!

'(/'J,(+,!'(!#,!<8'!#0/!'/48)*,(4'/!%#,(*@*3,(E!*9%#'9'(4,(!2!'=,#K,(!%&02'340/!<8'!4*'('(!

,%#*3,3*0('/!'(!'#!98()0!&',#!2!<8'!=,!9D/!,##D!)'!#0!<8'!/83')'!'(!#,/!,8#,/!8(*='&/*4,&*,/A!

$8(<8'!'#!116!'/!8(,!9'40)0#0:;,!)*@;3*#!)'!,%#*3,&!'(!#,!")83,3*>(!B8%'&*0&E!#0/!&'/8#4,)0/!

0?4'(*)0/! '(! ,#:8(,/! *(/4*483*0('/! <8'! 2,! C,(! *9%#'9'(4,)0! '/4'! 90)'#0E! %0('(! )'!

9,(*@*'/40!#,/!='(4,-,/!<8'!0@&'3'!'/4'!4*%0!)'!9'40)0#0:;,!2!'#!,#40!(*='#!)'!/,4*/@,33*>(!)'!

#0/! '/48)*,(4'/! %,&4*3*%,(4'/! 2,! <8'! 0@&'3'! *(4'&,33*0('/! >%4*9,/! '(4&'! %&0@'/0&'/! 2!

'/48)*,(4'/E! ,)'9D/! 3&',! 8(! ,9?*'(4'! %0/*4*=0! )'! ,%&'()*+,-'! '(! '#! ,8#,! @,3*#*4,()0! #,!

3098(*3,3*>(! 2! %'&9*4*'()0! 8(!9'-0&! %&03'/0! )'! '(/'J,(+,! 2! ,%&'()*+,-'! 4,(40! %,&,! '#!

)03'(4'! 3090! %,&,! '#! '/48)*,(4'A! B*(! '9?,&:0E! %,&,! /8! *9%#'9'(4,3*>(! '/! ('3'/,&*0! 8(!

3,9?*0!'(!'#!%'(/,9*'(40!4,(40!)'!'/48)*,(4'/!3090!)'!)03'(4'/E!#0!<8'!*9%#*3,!8(!3,9?*0!

'(!'#!%,&,)*:9,!)'!#,!')83,3*>(!,348,#A!

"/4'! '/! 8(!90)'#0! )'! ,%&'()*+,-'! ,34*=0! )0()'! '#! %&0@'/0&! 3,9?*,! /8! &0#! )'! '(4&':,! )'!

*(@0&9,3*>(!%,&,!%,/,&!,!/'&!,C0&,!8(!,)9*(*/4&,)0&!)'!8(!%&03'/0!')83,4*=0!,%02,)0!'(!

4'3(0#0:;,L!2!'#!&0#!)'#!'/48)*,(4'!%,/,!)'!/'&!8(!/8-'40!%,/*=0!,!/'&!8(,!%,&4'!,34*=,!'(!#,!

30(/4&833*>(!)'!/8!30(03*9*'(40A!

&

B@!?:D?@.&

"#!116!'/!8(,!9'40)0#0:;,!)03'(4'! 3'(4&,),! '(! #0/! '/48)*,(4'/!<8*'('/! /'! 30(=*'&4'(! '(!

%&04,:0(*/4,/! )'! /8! %&0%*0! ,%&'()*+,-'E! ?,/D()0#0! '(! #,! *(='/4*:,3*>(E! <8'! /'! C,! '/4,)0!

*9%#'9'(4,()0!,! #0! #,&:0!)'#! 4*'9%0!'(! #,!')83,3*>(!%&*9,&*,E! /'38(),&*,E!2!?,3C*##'&,40!

5.&,)#'2M6'=*('!2!G0/*'&!NOPQ7A!"(!'#!D9?*40!8(*='&/*4,&*0!4'('90/!#0/!4&,?,-0/!)'!"/4'%,!

2!"/4'%,!5NOPP7!<8'!&',#*+,(!8(,!'I%'&*'(3*,!)'!116!30(!/0#83*>(!,?*'&4,!'(!'#!30(4'I40!)'!

R(:'(*'&;,!)'!F'#'3098(*3,3*>(!'(!#,!S(*='&/*),)!)'!B'=*##,L!G,3C,)0!2!.'&:'/!5NOPT7!<8'!

'9%#',! '/4,!9'40)0#0:;,! 30(! '/48)*,(4'/! )'! U&,)0! '(! R(:'(*'&;,! )'! V*/'J0! R()8/4&*,#! 2!

V'/,&&0##0! )'! 1&0)8340! '(! #,! S(*='&/*),)! )'! W,&,:0+,E! ,)'9D/! )'! *(='/4*:,3*0('/! '(!

%&0:&,9,/! )'! %0/4:&,)0! 2! '(! 3'(4&0/! %&0@'/*0(,#'/! 5U,&&*:>/! 2! X,#'&0MU,&3;,E! NOPNL!

U0(Y,#='/E!NOPQ7E!,/;!3090!'(!#,!')83,3*>(!)'!,)8#40/!'(!'#!30(4'I40!)'!#0/!(':03*0/E!/*(!
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@*('/!)'!#83&0!'!*(3#8/0!'(!0&:,(*+,3*0('/!(0!:8?'&(,9'(4,#'/!5.'),&)E!6*/0(E!V,##'E!HZ4[!2!

.084*(E!NOPN7A!!

"(!'#!116!#0/!'/48)*,(4'/!%,/,(!%0&!8(!#,&:0!%&03'/0!)'!*(='/4*:,3*>(!'(!'#!<8'!4*'('(!<8'!

),&!&'/%8'/4,!,!8(,!%&':8(4,!309%#'-,E!%&0?#'9,!0!)'/,@;0A!$#!4*'9%0!<8'!#'/!%'&9*4'!8(!

3*'&40!:&,)0!)'! #*?'&4,)! '(! #,! 409,!)'!)'3*/*0('/A!60/!%&02'340/! 4*'('(!<8'!%,/,&!%0&!8(!

38*),)0/0! 2! &*:8&0/0! %&03'/0! )'! %#,(*@*3,3*>(E! :'/4*>(! 2! '=,#8,3*>(! <8'! ,28),! ,! #0/!

'/48)*,(4'/!,!,%&'()'&!30(4'(*)0!,3,)[9*30!@8(),9'(4,#E!C,?*#*),)'/!2!309%'4'(3*,/A!

!

A:+E99@FF@.&

"(!'/4,!'&,!)*:*4,#E!#0/!'/48)*,(4'/!)'?'(!,)<8*&*&!,)'9D/!)'!30(03*9*'(40/E!#,!C,?*#*),)!)'!

,%&'()'&!,!,%&'()'&A!10&!#0!<8'!'#!,%&'()*+,-'!C,!%,/,)0!)'!/'&!8(,!30(/4&833*>(!*()*=*)8,#!

)'!30(03*9*'(40E!,!30(='&4*&/'!'(!8(!%&03'/0!/03*,#!'(!'#!<8'!*(4'&=*'('(!=,&*0/!,340&'/A!!

"/4'!'(@0<8'!!)'!!)'/,&&0##0!)'!%&02'340/!?8/3,!904*=,&!,!#0/!->='('/!%,&,!<8'!)'/,&&0##'(!

/8!3,%,3*),)!)'!,%&'()'&!%0&<8'!'/4,!#'/!%'&9*4'!/'#'33*0(,&!4'9,/!<8'!#'/!*(4'&'/,(!2!<8'!

/0(!*9%0&4,(4'/!%,&,!/8/!=*),/A!

"#! 116! '/! 8(! 90)'#0! )'! ,%&'()*+,-'! 30(! '#! 38,#! #0/! '/48)*,(4'/! 4&,?,-,(! )'! 9,('&,!

30#,?0&,4*=,E!)0()'!)'?'(!,%&'()'&!,!%#,(',&E!*9%#'9'(4,&!2!'=,#8,&!%&02'340/!<8'!4*'('(!

,%#*3,3*>(!'(!'#!98()0!&',#!9D/!,##D!)'#!,8#,!)'!3#,/'!5.#,(\E!P]]^L!_,&`'##E!P]]^7A!

V'/)'!8(!4*'9%0!,4&D/E!'#!116!/'!C,!30(='&4*)0!'(!8(,!C'&&,9*'(4,!K4*#!%,&,!#0/!')83,)0&'/!

2!,348,#9'(4'!'/!8(,!C'&&,9*'(4,!*9%0&4,(4'!%,&,!'#!,%&'()*+,-'!(0!/>#0!)'#!30(4'(*)0!)'!#,/!

9,4'&*,/!,3,)[9*3,/!/*(0!4,9?*[(!)'#!8/0!'@'34*=0!)'!#,/!4'3(0#0:;,/A!

"#!116!30(/4*482'!8(,!3,4':0&;,!)'!,%&'()*+,-'!9D/!,9%#*,!<8'!'#!,%&'()*+,-'!%0&!%&0?#'9,/A!

a,! <8'! '#! ,%&'()*+,-'! ?,/,)0! '(! %&02'340/! %&'4'()'! ,4'()'&! 8(! %&0?#'9,! '/%'3;@*30E! 2!

,)'9D/! /'! %8')'! 038%,&! )'! 04&,/! D&',/! <8'! (0! /0(! %&0?#'9,/A!S(,! )'! #,/! 3,&,34'&;/4*3,/!

%&*(3*%,#'/! )'#! 116! '/! <8'! /'! )*&*:'! ,! #,! ,33*>(E! 2,! <8'! )'! '/4,! @0&9,! '#! '/48)*,(4'! <8'!

%,&4*3*%,!)'! @0&9,!,34*=,!'(!/8!,%&'()*+,-'! 4*'()'!,! &'30&),&!2!,!309%&'()'&#0!<8'!C,3'E!

3090!)*3'!'#!=*'-0!%&0='&?*0!3C*(0b!cV;:,9'!2!0#=*)0E!98[/4&'9'!2!&'38'&)0E!*(=0#K3&'9'!

2!309%&'()0dA!
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V'/)'!'#!%8(40!)'!=*/4,!)'#!%&0@'/0&E!'#!116!%0/''!)*@'&'(4'/!='(4,-,/E!'(4&'!#,/!38,#'/!3,?'!

9'(3*0(,&b!

PA! 10/''!30(4'(*)0!2!0?-'4*=0!,84[(4*30/!2,!<8'!#0/!%&02'340/!(,3'(!%0&!/8:'&'(3*,!)'!

#0/!'/48)*,(4'/L!

NA! S4*#*+,!#,!'=,#8,3*>(!&',#E!/'!'=,#K,!#0!<8'!'#!'/48)*,(4'!,%&'()'L!

TA! "/!@,3*#*4,)0!%0&!'#!%&0@'/0&E!3090!:8;,E!(0!3090!%,&4*3*%'!,34*=0!)'#!%&02'340!

QA! $@*,(+,! /8/! &,;3'/! '(!'#! 30(/4&834*=*/90! 590)'#0!)'!,%&'()*+,-'! /03*,#7E! )0()'!'#!

'/48)*,(4'!30(/4&82'!/8!30(03*9*'(40L!

eA! "/4D!)*/'J,)0!%,&,!<8'!'#!%&0@'/0&!4,9?*[(!,%&'(),E!2,!<8'!)'?'!'/4,&!,#!);,!30(!3,),!

8(0!)'!#0/!4'9,/!/8:'&*)0/!%0&!#0/!'/48)*,(4'/A!

!

"#!116!4,9?*[(!%&'/'(4,!='(4,-,/!)'/)'!#,!%'&/%'34*=,!)'#!'/48)*,(4'!3090b!

PA! B'!3'(4&,!'(!'#!'/48)*,(4'!2!%&098'='!#,!904*=,3*>(!*(4&;(/'3,E!'/!'#!'/48)*,(4'!'#!<8'!

30(/4&82'!/8!30(03*9*'(40!2!/8/!#;9*4'/L!

NA! "/4*98#,! '#! ,%&'()*+,-'! 30#,?0&,4*=0! 2! 300%'&,4*=0E! ,%&'()'! #,! *9%0&4,(3*,! )'! #,!

30#,?0&,3*>(!'(4&'!%,&'/L!

TA! 1'&9*4'! <8'! #0/! ')83,()0/! &',#*3'(! 9'-0&;,/! 30(4*(8,/! '! *(3&'9'(4,#'/! '(! /8/!

%&0)8340/E! %&'/'(4,3*0('/! 0! ,348,3*0('/E! C,/4,! )0()'! ##':8'(! /8/! #*9*4,3*0('/E! 2!

904*=,)0/!%0&!/8!)03'(4'L!

QA! "/4D! )*/'J,)0! %,&,! <8'! '#! '/48)*,(4'! '/4[! 309%&09'4*)0! ,34*=,9'(4'! 30(! #,!

&'/0#83*>(!)'!#,!4,&',L!

eA! f'<8*'&'! <8'! '#! '/48)*,(4'! &',#*3'! 8(! %&0)8340E! 8(,! %&'/'(4,3*>(! 0! 8(,! ,348,3*>(!

)0()'!)'98'/4&'!#0!<8'!,%&'()*>!'(!'#!%&03'/0L!

!

V'(4&0!)'!#0/!0?-'4*=0/!<8'!/'!%&'4'()'(!,#3,(+,&!30(!'#!116b!

PA! G'-0&,&!#,!C,?*#*),)!%,&,!/0#83*0(,&!%&0?#'9,/!2!)'/,&&0##,&!4,&',/!309%#'-,/!

NA! g%4*9*+,&!#,!3,%,3*),)!)'!4&,?,-,&!'(!'<8*%0!

TA! V'/,&&0##,&!#,/!3,%,3*),)'/!9'(4,#'/!)'!0&)'(!/8%'&*0&!
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QA! $89'(4,&! '#! 30(03*9*'(40! 2! C,?*#*),)! '(! '#! 8/0! )'! #,/! FRH! '(! 8(! ,9?*'(4'! )'!

%&02'340/!

eA! 1&090='&!8(,!9,20&!&'/%0(/,?*#*),)!%0&!'#!,%&'()*+,-'!%&0%*0!

!

V'(4&0!)'!#,/!='(4,-,/!<8'!30(##'=,!4&,?,-,&!'#!116!,%02,)0!'(!#,/!F#H!/'!'(38'(4&,(b!

PA! V'/,&&0##0!)'!309%'4'(3*,/A!60/!'/48)*,(4'/E!,89'(4,(!/8!(*='#!)'!30(03*9*'(40/!2!

C,?*#*),)'/!'(!8(,!)*/3*%#*(,!0!'(!8(!D&',!'/%'3;@*3,E!,#3,(+,()0!8(!'#'=,)0!(*='#!'(!

'#!D&',!'/%'3;@*3,E!30(=*&4*[()0/'!'(!#,!%'&/0(,!<8'!9D/!/,?'!/0?&'!'/'!4'9,A!

NA! V'/,&&0##,! #,/! C,?*#*),)'/! )'! *(='/4*:,3*>(A! "#! 1&02'340!9'-0&,! (04,?#'9'(4'! #,/!

,%4*48)'/!)'!#0/!'/48)*,(4'/!C,3*,!#,!*(='/4*:,3*>(A!

TA! R(3&'9'(4,!#,!3,%,3*),)!)'!,(D#*/*/!2!)'!/;(4'/*/E!"(!'/%'3*,#!38,()0!'#!1&02'340!/'!

'(@03,!,!<8'!#0/!'/48)*,(4'/!)'/,&&0##'(!'/4,/!C,?*#*),)'/A!

QA! $%&'()*+,-'! )'#! 8/0! )'! #,/! FRH! '(! '#! )'/,&&0##0! )'#! %&02'340A! 60/! '/48)*,(4'/!

*(3&'9'(4,(!'#!30(03*9*'(40!2!C,?*#*),)'/!'(!'#!9,('-0!)'!#,/!FRHA!!

eA! $%&'()*+,-'! /0?&'! #,! 9,('&,! )'! 3>90! '=,#8,&! 2! 30! '=,#8,&A! 60/! '/48)*,(4'/!!

*(3&'9'(4,(!'/4,!C,?*#*),)!2!/'!&'/%0(/,?*#*+,(!30(!'#!%&0%*0!4&,?,-0!2!)'/'9%'J0!,!

#,!='+!<8'!'=,#K,(!'#!4&,?,-0!2!)'/'9%'J0!)'!/8/!309%,J'&0/A!

hA! H09%&09*/0! '(! 8(! 1&02'340A! 60/! ')83,()0/! /'! 309%&09'4'(! )'! @0&9,! ,34*=,! 2!

,)'38,),9'(4'!30(!#,!&',#*+,3*>(!)'#!4&,?,-0!)'!%&02'340A!

!

H0(!'#!,%&'()*+,-'!?,/,)0!'(!%&02'340/!51167!,/*/4*)0!%0&!#,/!FRH!#0/!,#89(0/!,%&'()'(!,!

&'/0#='&!%&0?#'9,/!2!&',#*+,&!4,&',/!,%02D()0/'!'(4&'!40)0/!2!C,3*'()0!?8'(!8/0!)'#!%0)'&!

)'!8(!30(-8(40!)'!C'&&,9*'(4,/!%,&,!%04'(3*,&!#,!9'(4'A!!

"I*/4'(!983C,/!'I38/,/!%,&,!(0!%&090='&!'/4,/!9'40)0#0:;,/E!3090!%0&!'-'9%#0!%'(/,&!<8'!

/'! &'<8*'&'! )'! 983C0! 9,('-0! )'! 4'3(0#0:;,/E! )'! #,/! 38,#'/! '#! '/48)*,(4'! (0! 4*'('!

30(03*9*'(40E!0!<8'!/'! 4&,4,!)'!8(,!C'&&,9*'(4,!982!)*@;3*#!)'! *9%#'9'(4,&E!0!)'!983C0!

4&,?,-0!%,&,!'#!)03'(4'E!0!<8'!(0!'/!,%&0%*,)0!%,&,!'#!4*%0!)'!9,4'&*,!<8'!/'!*9%,&4'L!%'&0!

8(,!='+!<8'!/'!*9%#'9'(4,E!40)0/!'/40/!%'(/,9*'(40/!/0(!)'/'3C,)0/A!

!
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60/!'#'9'(40/!<8'!'/4&8348&,(!#0/!%&02'340/!30#,?0&,4*=0/!/0(!#0/!/*:8*'(4'/b!

PA! S(!4'9,!&'#,3*0(,)0!30(!#,!&',#*),)A!

NA! g?-'4*=0/! 2! ,34*=*),)'/! <8'! &',#*+,&! 3#,&0/E! %0/*?#'/! )'! 389%#*&! 2! <8'! 904*='(!

,)'38,),9'(4'!,!#0/!'/48)*,(4'/A!

TA! "4,%,/!)'!)'/,&&0##0!)'#!%&02'340A!"(!:'('&,#!/'!30(/*)'&,(!4&'/b!'4,%,!)'!*(*3*0E!'4,%,!

)'!)'/,&&0##0!2!'4,%,!)'!38#9*(,3*>(A!

QA! H&0(0:&,9,!30(!'#!@*(!)'!'/4,?#'3'&!'#!4*'9%0!%,&,!/8!&',#*+,3*>(A!

eA! 1,84,/!0!(0&9,/!)'!,33*>(E!/8:'&'(3*,/E!'43A!<8'!:8;,(!'#!4&,?,-0!)'!#0/!'/48)*,(4'/A!

hA! $28),!,!4&,=[/!)'!9')*0/!%,&,!@,3*#*4,&!#,!0?4'(3*>(!)'!9'-0&'/!&'/8#4,)0/A!

^A! f'38&/0/!C89,(0/E!4[3(*30/E!@*(,(3*'&0/!2!)*)D34*30/A!

!

"#!116!@,3*#*4,!8(,!'=,#8,3*>(!309%#'4,E!&',#!'!*(4':&,#!)'#!,#89(0A!"#!4*%0!)'!'=,#8,3*>(!

,%#*3,),! /'! )'(09*(,! c=,#0&,3*>(! )'#! )'/'9%'J0dE! 2! %8')'! *(3#8*&! #,! '=,#8,3*>(! )'#!

%0&4,@0#*0!)'#!'/48)*,(4'A!

1,&,!)'/,&&0##,&!'#!116!'/!('3'/,&*0!<8'!'#!'/48)*,(4'!30(0+3,!2!309%&'(),!#,/!'4,%,/!<8'!

)'?'!,?,&3,&!'#!9*/90E!#,/!38,#'/!/'!%8')'(!&'/89*&!'(!3*(30E!)'!,38'&)0!,!#0!/8:'&*)0!%0&!!

F0#')0!2!BD(3C'+!5NOPi7b!

PA! V'4'&9*(,&!'#!%&0?#'9,!,!*(='/4*:,&!

NA! V'/3&*%3*>(!2!%&0%>/*40!)'#!%&02'340!

TA! "/%'3*@*3,3*0('/!)'!)'/'9%'J0!

QA! f':#,/!

eA! "=,#8,3*>(!

!

H,),!8(,!)'!'/4,/!@,/'/!4*'('!/8/!%&0%*,/!3,&,34'&;/4*3,/b!

,A! V'4'&9*(,&!'#!%&0?#'9,!,!*(='/4*:,&b!"(!'/4,!'4,%,E!/'!#'!*()*3,!,#!'/48)*,(4'!#0/!4'9,/!

0!%&02'340/!<8'!)'?'!'#':*&!%,&,!4&,?,-,&!

?A! V'/3&*%3*>(! 2! %&0%>/*40! )'#! %&02'340b! B'! #'! *()*3,! ,#! '/48)*,(4'! '#! 0?-'4*=0! )'#!

%&02'340!2!#,!@0&9,!)'!*(='/4*:,&!'#!4'9,!
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!"#$%&'()*'+,-$*'(./%&$&0*$1/'2(!).3!"#$$%&'!($)*#+%),!-*%$%&'!.,!//0!12314,!56520!
!

3A! "/%'3*@*3,3*0('/!)'!)'/'9%'J0b!B'!'/%'3*@*3,(!#0/!3&*4'&*0/!)'!'=,#8,3*>(!2!#,!&K?&*3,!

,!84*#*+,&!)8&,(4'!'#!)'/,&&0##0!'#!%&02'340!

)A! f':#,/b! R()*3,3*0('/! <8'! #0/! '/48)*,(4'/! )'?'(! /':8*&! )8&,(4'! '#! )'/,&&0##0! )'#!

%&02'340E!,)'9D/!)'#!3&0(0:&,9,!)'!,34*=*),)'/!<8'!)'?'(!389%#*&!

'A! "=,#8,3*>(b! 6,! 9,('&,! '(! <8'! /'! &',#*+,! #,! '=,#8,3*>(! @*(,#! 2! 30'=,#8,3*>(! )'#!

%&02'340A!

"/!)'!:&,(!*9%0&4,(3*,E!<8'!8(,!='+!@*(,#*3'!'#!38&/0E!'(!'#!38,#!/'!*9%#'9'(4>!#,!9'40)0#0:;,!

116E!/'!)'/,&&0##'!8(,!'=,#8,3*>(E!'(! #,!38,#! #0/!'/48)*,(4'/!'I%&'/'(!)'!9,('&,! #*?&'!/8!

/'(4*&!,3'&3,!)'!#,!9'40)0#0:;,!84*#*+,),!2!/':8&,9'(4'!'#!&'/8#4,)0!/0&%&'()'&DE!2,!<8'!#0/!

&'/8#4,)0/!/'&D(!/0&%&'()'(4'/E!#0/!'/48)*,(4'/!/'!/'(4*&D(!/,4*/@'3C0/!2!C,?&D(!,)<8*&*)0!8(!

30(03*9*'(40!<8'!(0!0#=*),&D(!/0?'!8(!4'9,!'/%'3;@*30A!

!

B@!BF4+>@!:+&

"#!8/0!)'!#,!9'40)0#0:;,!116!:'('&,!8(!'@'340!%0/*4*=0!'(!'#!30(03*9*'(40!)'!30(4'(*)0/!

@8(),9'(4,#'/!2!'#!)'/,&&0##0!'(!#0/!'/48)*,(4'/!)'!C,?*#*),)'/!4,#'/!3090!#,!30#,?0&,3*>(E!

'#!%'(/,9*'(40!3&;4*30!2!#,!&'/0#83*>(!)'!%&0?#'9,/!

H0(!#,!9'40)0#0:;,!/8:'&*),E!/'!%&0)83'!8(!,89'(40!)'!#,!904*=,3*>(!2!309%&09*/0!'(!#0/!

'/48)*,(4'/!!

10('&! '(! %&D34*3,! '/4'! 4*%0! )'! 9'40)0#0:;,E! &'<8*'&'! %0&! %,&4'! )'#! )03'(4'! 8(,! 9,20&!

)')*3,3*>(!,!@*(!)'!%#,(*@*3,&!2!,28),&!,!#0/!'/48)*,(4'/!'(!#,!)*&'33*>(!)'!#,!*(='/4*:,3*>(!

)'/)'!/8!@,/'!*(*3*,#!C,/4,!#,!30(3#8/*>(A!

"#!'/48)*,(4'!)'?'!)'!3,9?*,&!/8!%,&,)*:9,!)'!,%&'()*+,-'E!30(!'#!@*(!)'!<8'!%8'),!,)<8*&*&!

'#!30(03*9*'(40!)'!8(,!@0&9,!9D/!30(/4&834*=*/4,E!2!,/;![/4'!/'&D!9D/!/*:(*@*3,4*=0!'(!/8!=*),A!

!

!

9:G:9:!B>E+&'>'F>@H9IG>BE+.&
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!"#$%&'()*'+,-$*'(./%&$&0*$1/'2(!).3!"#$$%&'!($)*#+%),!-*%$%&'!.,!//0!12314,!56520!
!

.'),&)E!VAE!6*/0(E!HAE!V,##'E!VAE!HZ4[E!VA!2!.084*(E!jA!5NOPN7A!1&0?#'9M?,/')!,()!%&0-'34!

?,/')!#',&(*(:!*(!'(:*(''&*(:!,()!9')*3*('b!V'4'&9*(,(4/!0@!/48)'(4/k!'(:,:'9'(4!

,()! %'&/*/4'(3'A! =/(&#-0,'0860/+#7! F$9#/+6! $>! "#$:6&4)*+,&-! .&+#/0/1?! G5N7A!

f'38%'&,)0!)'!C44%bll)IA)0*A0&:lPOA^^^PlPeQPMeOPeAPTee!

.#,(\E!mA! 5P]]^7A! $84C'(4*3! *(/4&834*0(A! R(!mA"A! .#,(\! 2! BA! _,&`'##! 5")/A7E! 1&09*/*(:!

%&,34*3'/! @0&! 30(('34*(:! C*:C! /3C00#! 40! 4C'! &',#! `0&#)! 5%%A! PenNP7A! A+48+?! H.I!

J/0;&#,0(7!$>!@$9(5!H6$#0-+<!5"fRH!V0389'(4!f'%&0)834*0(!B'&=*3'!j0A!"VQO^eihA!

f'38%'&,)0!)'!C44%bll'&*3A')A:0=lo*)p"VQO^eih!

.&,)#'2M6'=*('E! qA! 2! G0/*'&E! UA! 5NOPQ7A.0(&#+(9#&! K&;0&L! $/! "#$%&'()*+,&-! .&+#/0/1<!

J/0;&#,0(7! $>! =/-0+/+8$60,! D&/(&#! $>! BE'&66&/'&! 0/! .&+-&#,508! $>! .&+#/0/1<!

f'38%'&,)0! )'! C44%bll3'##A8*()2A')8l`%M30(4'(4l8%#0,)/lNOPQlO^l1.6M6*4M

f'=*'`rq,(PQANOPQA%)@!

"/4'%,E!fAGA!2!"/4'%,E!$A!qA!5NOPP7A!F&,?,-,&!30(!#,!*(3'&4*)89?&'!)'#!98()0!#,?0&,#b!,(D#*/*/!

)'!8(,!'I%'&*'(3*,!30(!$%&'()*+,-'!.,/,)0!'(!1&0?#'9,/!'(!f')'/!)'!g&)'(,)0&'/A!

f'=*/4,! )'! V03'(3*,! S(*='&/*4,&*,! 5f"VS7A! MN4&#$! 4$/$1#O>0'$! -&-0'+-$! +6!

"#+'(0'94! 7! 6+,! 8#O'(0'+,! &/! &48#&,+,?! P5N7E! NPT! s! NTNA! f'38%'&,)0! )'!

C44%bll&'),?'&4,A8/3A'/l&')8!

U,&&*:>/E!qA!2!X,#'&0MU,&3;,E!GA!5NOPN7A!_,?#,()0!/0?&'!$%&'()*+,-'!.,/,)0!'(!1&02'340/!

30(!qK#*,A!K&;0,(+!-&!Q$'&/'0+!J/0;&#,0(+#0+!2KBQJ3?!RS5T7E!PNenPePA!f'38%'&,)0!

)'!C44%bll&')M8A('4l&')8l*()'IA%C%lf"VSl,&4*3#'l=*'`lQiQ!

G,(3C,)0E!"A!2!.'&:'/E!6A!5NOPT7A!S(,!'I%'&*'(3*,!)'!1.6!'(!U&,)0!)'!R(:'(*'&;,!)'!V*/'J0!

R()8/4&*,#E!,),%4,()0!'#!9[40)0!)'!/*/4'9,/!)'!&'4;38#,/!)'!V*/'J0!U&D@*30A!f'=*/4,!

)'! V03'(3*,! S(*='&/*4,&*,! 5f"VS7A! MN4&#$! &,8&'0+6! -&-0'+-$! +! B/10/&&#0/1!

B-9'+(0$/?! RR?! P]MQhA! f'38%'&,)0! )'! C44%bll&')M

8A('4l&')8l*()'IA%C%lf"VSl,&4*3#'l=*'`lehQl%)@!

F0#')0E! 1A! 2! BD(3C'+E! qAGA! 5NOPi7A! $%&'()*+,-'! ?,/,)0! '(! %&02'340/b! 8(,! 'I%'&*'(3*,!

8(*='&/*4,&*,A! 1&0@'/0&,)0A! K&;0,(+! -&! D9##T'9694! 7! H$#4+'0U/! -&! "#$>&,$#+-$?!

VV5N7E!Q^PMQ]PA!)0*b!POATOiN^l%&0@'/0&,)0A=NN*NA^^TT!
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