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Procés d’aprenentatge accessible per a tothom  

Adaptació de continguts i del campus virtual de la UPC per a fer-los accessibles a tothom.  

1. RESUMEN:  

La inclusió de les persones amb alguna discapacitat (professors i alumnes) a la vida 

universitària es cada cop més una necessitat i com a tal, cal posar-hi mitjans per que es 

faci realitat i amb garanties d’èxit. El present treball exposa l’experiència de la UPC en 

l’adequació de la seva plataforma virtual a les necessitats específiques d’aquests 

col!lectius i en el programa de sensibilització i formació envers el professorat que van 

conduir a la consecució del segell de qualitat Euracert (European eAccessibility 

Certification). Tot des d’una vessant pedagògica i fent èmfasi en els aspectes més 

didàctics, que no pas tècnics de l’actuació. 

 

2. ABSTRACT:  

The inclusion of people with disabilities (teachers and students) to university life is 

increasingly a necessity and as such, it’s necessary to support to be a reality and 

successfully. The present study describes the experience of the UPC in the adaptation of 

the virtual platform to the specific needs of these groups and the awareness program and 

training staff that led towards the achievement of the quality seal Euracert "#$%&'()*!

(+,,(--./.0.12!3(%1.4.,)1.&*5. All the aspects are related from a pedagogical perspective and 

emphasizing the educational aspects, rather than technical performance. 
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3. PALABRAS CLAVE discapacitat, infoaccessibilitat, docència, campus virtual / 

KEYWORDS disability, accessibility, teaching, virtual platform. 

 

4. ÁREA DE CONOCIMIENTO: Indicar el área a la que corresponde el contenido de la 

propuesta: 

• Arte y Humanidades 

• Ciencias Experimentales y de la Salud 

• Ciencias Sociales y Jurídicas 

• Ingenierías y Arquitectura 

• Más de un área 

 

5. ÁMBITO TEMÁTICO DEL CONGRESO: Indicar el ámbito temático al que es 

propone adscribir la comunicación: 

• Evaluación y calidad institucional 

• La cooperación en y por el conocimiento 

• Innovación en el enseñamiento superior 

• El aprendizaje autónomo del alumno 

• La internacionalización de la universidad 

 

 

 

 

6. MODALIDAD DE PRESENTACIÓN:  



!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !
!

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

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
!

S E C R E T A R I A  T É C N I C A  

V I I  C I D U I  

I S B N  9 7 8 - 8 4 - 6 9 5 - 4 0 7 3 - 2  

!

• Comunicación oral 

• Comunicación póster 

• Comunicación electrónica 

 

7. DESARROLLO:  

a) Objetivos 
!
6)! '%(-7*,.)! 89(-1$8.)*1-! $*.:(%-.1)%.-! );/! 8.-,)'),.1)1! )! 0(-! )$0(-! <-! ,)8)! ,&'! ;)=&%! .! '(%!
;.00&%)%! .! *&%;)0.1>)%! 0)! -(:)! (-1)8)!;(*1%(! 8$%.*! (0-! (-1$8.-! ,)0! '%&;&$%(! 1&1)! $*)! -7%.(! 8(!
;.00&%(-?!1)*1!8(-!8(!0)!:(--)*1!'(8)@A@.,)!,&;!8(-!8(!0)!:(--)*1!;<-!1(,*&0A@.,)B!
!
3&;! C$(! (0-! 1.'$-! 8(! 8.-,)'),.1)1-! '&8(*! -(%! 8.:(%-(-?! ,)0! C$(! (0! '%&4(--&%)1! .! (0-! %(,$%-&-!
1(,*&0A@.,-!(-1.@$.*!'%(')%)1-!'(%!)C$(-1!4(1!'(%!@)%)*1.%!C$(!0)!8&,7*,.)!-.@$.!(C$.1)1.:)!'(%!)!
1&1!0D)0$;*)1!.!@)%)*1.%!C$(!-9)--&0(.E(*!0(-!,&;'(17*,.(-!.!,&*(.E(;(*1-!C$(!(-!%(C$(%(.E(*!(*!
.@$)01)1! 8(! ,&*8.,.&*-B! +.EF! 8&*,-?! <-! .;'&%1)*1! C$(! (0! '%&4(--&%)1! $1.0.1>.! ;(1&8&0&@.(-!
'(8)@A@.C$(-! ),,(--./0(-B! G*)!;(1&8&0&@.)! '(8)@A@.,)! ),,(--./0(! -.@*.4.,)! C$(! (0! 8.--(*2! 8(!
0D),,.H! &! '%I,1.,)! (8$,)1.:)! 1<! (*! ,&;'1(! 0)! 8.:(%-.1)1! (8$,)1.:)! 8(! 1&1-! (0-! )0$;*(-! ");/!
8.-,)'),.1)1!&!-(*-(5!'(%!1)0!C$(!1&1J&;!'$@$.!)'%(*8%(!(*!.@$)01)1!8(!,&*8.,.&*-B!
!
K(%! 1)*1?! (0-! &/=(,1.$-! )! )--&0.%! (-! '&8(*! %(-$;.%! (*! 8&-! @%)*-! .8((-L! 09)8(C$),.H! 8(0! ,);'$-!
:.%1$)0!8(!0)!GK3!'(%!4(%M0&!),,(--./0(!)!1&1J&;!.!0)!-(*-./.0.1>),.H!.!4&%;),.H!8(0!'%&4(--&%)1!'(%!
C$(!(0!8.--(*2!'(8)@A@.,!.!4&%;)0!8(!0(-!-(:(-!),1.:.1)1-!.!8&,$;(*1),.H!4&-!1);/<!),,(--./0(B!
!
!
b) Descripción del trabajo!
!
6)!GK3!4&*);(*1)!0)!-(:)!),1.:.1)1!(*!(0-!'%.*,.'.-!8(!00./(%1)1?! =$-1F,.)?!8(;&,%I,.)?!-&0.8)%.1)1?!
,&&'(%),.H?! -&-1(*./.0.1)1?! (4.,.7*,.)?! 1%)*-')%7*,.)?! %(-'&*-)/.0.1)1! -&,.)0! .! .@$)01)1!
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8D&'&%1$*.1)1-B! #*! )C$(-1! -(*1.1?! 0)! '&0F1.,)! (-'(,F4.,)! /)-)8)! (*! (0-! '%.*,.'.-! 8D.@$)01)1! C$(!
-D.;'0(;(*1)!(*! 0)!GK3!(-1I!(E'0.,.1)8)!(*!(0!K0)!N.%(,1&%!8DO@$)01)1!8DP'&%1$*.1)1-!QRRSMQRTT!
UTV!,%()1!'(0!:.,(%(,1&%)1!8(!W(0),.&*-!O*-1.1$,.&*)0-B!!
!
+C$(-1!'0)!8(4.*(.E!(0-!&/=(,1.$-!.!),1$),.&*-!)!%()0.1>)%!'(%!1)0!89)%%./)%!)!0(-!8.4(%(*1-!$*.1)1-!.!
-(%:(.-! C$(! .*1(@%(*! 0)! G*.:(%-.1)1?! C$(! )=$8.*! )! )--&0.%! 0)! .@$)01)1! 8D&'&%1$*.1)1-! '(%! %)H! 8(!
@7*(%(!.!'(%!%)H!8(!8.-,)'),.1)1B!6D(E(,$,.H!8D)C$(-1!K0)!J)!,&;'&%1)1!)!0)!,%(),.H!.!.;'$0-!8D$*)!
-7%.(!8D$*.1)1-!(-'(,F4.C$(-!(*,)%%(@)8(-!8(!0.8(%)%!)C$(-1(-!),1$),.&*-B!!
!
#*!(0!C$(!%(-'(,1)!)!0)!8.-,)'),.1)1!8(-1)C$(;L!
!

• #0! !"#$"%&%' ()*+,-./0' %' 1%' 2/3.%4%./+%+5! C$(! (-! ,&*4.@$%)! ,&;! (0! -(%:(.! 8D)1(*,.H!
8.%(,1)! )! 0(-! '(%-&*(-! );/! 8.-,)'),.1)1B! #*! (0! '%(-(*1! ,$%-! "QRTTMTQ5?! (-1)*! ,(*-)1-!
TTX! (-1$8.)*1-! );/! 8.-,)'),.1)1! .! XT! '(%-&*(-! 8(0! ,&0Y0(,1.$! 8(! '(%-&*)0!
8D)8;.*.-1%),.H!.!-(%:(.-!.!'(%-&*)0!8&,(*1!.!.*:(-1.@)8&%B!!

!
• 6)!GK3!,&*1)!1);/<!);/!0D(E.-17*,.)!8(! 1%'67+,("%'()*..,33/8/1/+%+?!C$(!8(-!8(0!QRRZ!

1<! ,&;!&/=(,1.$!'%&;&$%(! 0)! %()0.1>),.H!8(!'%&=(,1(-!8D.*:(-1.@),.H?!8&,7*,.)! .! @(-1.H!
'(%! )!;.00&%)%! 0)! C$)0.1)1! 8(! :.8)! 8(! 0(-! '(%-&*(-! );/! 8.-,)'),.1)1! &! (*! -.1$),.H! 8(!
8('(*87*,.)B![&0!-(%!(0!'&*1!'(%!)!),&-1)%!0)!,)'),.1)1!.*:(-1.@)8&%)!.!4&%;)1.:)!8(!0)!
GK3!)!0(-!*(,(--.1)1-!*&!%(-&01(-!8D)C$(-1-!,&0Y0(,1.$-!'(%C$7!'$@$.*!),,(8.%?!8(!4&%;)!
)$1A*&;)?!)!C$)0-(:&0!(*1&%*?!-.@$.!)%C$.1(,1A*.,?!1(,*&0A@.,!&!8(!,&*(.E(;(*1B!!

!
#0! K0)! 8DO@$)01)1! 8DP'&%1$*.1)1-! '(%! )! 0(-! '(%-&*(-! );/! 8.-,)'),.1)1! J)! (-1)1! (0)/&%)1! ,&;! )!
%(-$01)1! 8D$*! (E1(*-! (-1$8.! .*1(%*! .! -(@$.*1! 0(-! 8.%(,1%.$-! 8(0! [.,(%(,1&%)1! 8(! W(0),.&*-!
O*-1.1$,.&*)0-!.!K%&;&,.H!\(%%.1&%.)0B!]DJ)!$1.0.1>)1!,&;!)!;(1&8&0&@.)!0)!%()0.1>),.H!8D(*1%(:.-1(-!
)!1&1(-!0(-!$*.1)1-!.!-(%:(.-!8(!0)!GK3?!C$(!1%(/)00(*!),1$)0;(*1!&!J)*!1%(/)00)1!(*!0DI;/.1!8(!0)!
8.-,)'),.1)1?!);/!0)!4.*)0.1)1!8(!,&*7.E(%!0D(-1)1!),1$)0!8(!0)!C^(-1.HB!
!
+.EF!;)1(.E?!-DJ)*!1.*@$1!(*!,&;'1(!0(-!/&*(-!'%I,1.C$(-!=)!)'0.,)8(-!(*!)01%(-!$*.:(%-.1)1-?!1)*1!
,)1)0)*(-!,&;!8(!0)!%(-1)!8(!0D#-1)1B!#0!%(-$01)1!J)!(-1)1! 0)!8(4.*.,.H!8(!Z!&/=(,1.$-!@(*(%)0-?!TS!



!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !
!

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

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
!

S E C R E T A R I A  T É C N I C A  

V I I  C I D U I  

I S B N  9 7 8 - 8 4 - 6 9 5 - 4 0 7 3 - 2  

!

&/=(,1.$-! (-'(,F4.,-! .! $*! ,&*=$*1! 8(! X_! ),,.&*-! )! 8(-(*:&0$')%! 8(! 4&%;)! .;'%(-,.*8./0(?! '(%!
)--&0.%!$*)!A'1.;)!-.1$),.H!8D.@$)01)1!8D&'&%1$*.1)1-!(4(,1.:)!'(%!)!1&1(-!0(-!'(%-&*(-B!\);/<!,)0!
.*8.,)%! C$(! 0)! GK3! 8.-'&-)! 8(0! K0)! K0$%.)*$)0! 8DO*:(%-.&*-! (*! #8.4.,),.&*-! #E.-1(*1-?! @%I,.(-! )0!
C$)0!(-!'&%1(*!)!1(%;(!),,.&*-!(-'(,F4.C$(-!%(0)1.:(-!)!0D),,(--./.0.1)1!)%C$.1(,1A*.,)B!
!
K&8(;! 8(4.*.%! 0)! .*4&),,(-./.0.8)8! ,&;! 0D)'0.,),.H! 8(0-! '%.*,.'.-! 8D),,(--./.0.1)1! $*.:(%-)0! )! 0(-!
1(,*&0&@.(-! 8(! 0)! ,&;$*.,),.H! .! .*4&%;),.H?! 8(! 1)0! ;)*(%)! C$(! 1&1(-! 0(-! '(%-&*(-! '$@$.*!
,&;$*.,)%M-(! .!),,(8.%!)!C$)0-(:&0!-.-1(;)!8D.*4&%;),.H?!(*! .@$)01)1!8(!,&*8.,.&*-B!3&;!1(%;(!
;<-!);'0.?!0D),,(--./.0.1)1!$*.:(%-)0!UQV!<-!0)!,&*8.,.H!C$(!J)*!8(!,&;'0.%!(0-!(*1&%*-?!'%&,(--&-?!
/<*-?! '%&8$,1(-! .! -(%:(.-?! ).EF! ,&;! (0-! &/=(,1(-! &! .*-1%$;(*1-?! (.*(-! .! 8.-'&-.1.$-?! '(%! )! -(%!
,&;'%(*-./0(-?!$1.0.1>)/0(-! .!'%),1.,)/0(-!'(%!)! 1&1(-! 0(-!'(%-&*(-!(*!,&*8.,.&*-!8(! -(@$%(1)1! .!
,&;&8.1)1! .! 8(! 0)! 4&%;)!;<-! )$1A*&;)! .! *)1$%)0! '&--./0(B! K%(--$'&-)! 0D(-1%)17@.)! 8(! `8.--(*2!
'(%!)!1&1-`!.!-D(*1<*!-(*-(!'(%=$8.,.!8(0-!)=$-1);(*1-!%)&*)/0(-!C$(!J)@.*!8D)8&'1)%M-(B!!
!
#0!8.--(*2!'(%!)!1&1-?!1);/<!8(*&;.*)1!8.--(*2!$*.:(%-)0?!-D(*1<*!,&;!`(0!8.--(*2!8(!'%&8$,1(-?!
(*1&%*-?! '%&@%);(-! .! -(%:(.-! C$(! '$@$.*! $1.0.1>)%! 1&1(-! 0(-! '(%-&*(-?! (*! 0)! ;)=&%! ;(-$%)!
'&--./0(?! -(*-(! *(,(--.1)1! 8D)8)'1),.H! *.! 8.--(*2! (-'(,.)0.1>)1a! U_VB! #0! '%&=(,1(! -&/%(! 0(-!
),1$),.&*-! (*! .*4&),,(-./.0.8)8! :)! -(%! '%&;&@$1! .! 8.%.@.1! '(%! 0)! 3I1(8%)! 8D+,,(--./.0.1)1! .! (-! :)!
.*.,.)%!(*! 0D)*2!QRRb!);/! 0)! -&0Y0.,.1$8!8D)8J(-.H!)0!3&*:(*.!8(!3&0Y0)/&%),.H!(*1%(! 0DO*-1.1$1!8(!
c)=&%-!.!](%:(.-!]&,.)0-!"Oc]#W]P5!.!0)!d$*8),.H!Pe3#!'(%!)!0)!,&&'(%),.H!.!.*1(@%),.H!-&,.)0!8(!
'(%-&*(-!);/!8.-,)'),.1)1B!#0!-($!&/=(,1.$!(%)!):)*f)%!-.@*.4.,)1.:);(*1!(*!0)!.;'0)*1),.H!8(!0)!
.*4&),,(-./.0.8)8!(*!0)!G*.:(%-.1)1!K&0.17,*.,)!8(!3)1)0$*2)B!!
!
+C$(-1!'%&,<-!:)!,$0;.*)%!);/!0D),,('1),.H!8(0!'%&=(,1(!.!'&-1(%.&%!-.@*)!(0!TT!8(!*&:(;/%(!8(!
QRRb?! 8(0! 3&*:(*.! 8(! ,&0Y0)/&%),.H! (*1%(! 0DO*-1.1$1! 8(! c)=&%-! .! ](%:(.-! ]&,.)0-! "Oc]#W]P5?! 0)!
d$*8),.H!Pe3#!'(%!)!0)!,&&'(%),.H!.!.*1(@%),.H!-&,.)0!8(!'(%-&*(-!);/!8.-,)'),.1)1!.!0)!GK3!'(%!
)!0)!%()0.1>),.H!8D),1$),.&*-!8(!.*4&),,(-./.0.8)8B!#*!0D(*@(@)8)!8(0!'%&=(,1(?!:)!-(%!.*8.-'(*-)/0(!
,&*1)%!);/!0)!,&8.%(,,.H!.!@(-1.H!8(!0DP4.,.*)!8(!].-1(;(-!8DO*4&%;),.H!0)!;.--.H!8(!0)!C$)0?!8.*1%(!
8(! 0)! GK3?! <-! (0)/&%)%! .! %()0.1>)%! (0! -(@$.;(*1! 8(0-! '0)*-! 8D),1$),.H! '(%! )! 0D(E(,$,.H! 8(! 0(-!
'&0F1.C$(-!\O3!8(!0)!G*.:(%-.1)1B!!
!
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N(-'%<-! 8(! %()0.1>)%! (0! '%&,<-! 8(! -$/,&*1%),1),.H! 'g/0.,)! ,&%%(-'&*(*1! (-1)/0(%1! (*! 0(-!
,&*8.,.&*-!8(0! 4.*)*f);(*1!8(0!'%&=(,1(?!(-!:)!'%&,(8.%!)! 1%(/)00)%!);/!\(,J*&-.1(?! 0D(;'%(-)!
1(,*&0A@.,)!8(0!@%$'!(;'%(-)%.)0!8(!d$*8),.H!Pe3#?!C$(!:)!)'&%1)%!0)!;(1&8&0&@.)!)!-(@$.%!'(%!
4(%! 0(-! ;.00&%(-! .*4&%;I1.C$(-! *(,(--I%.(-?! 0)! @$.)! 89(-1.0-! 4.*)0! .! :)! -(%! C$.! :)! 4(%! 1);/<! 0(-!
)$8.1&%.(-?! 1)*1! 8(! ,&*1%&0! ,&;! 4.*)0! ! .! );/!GK3e(1?! (;'%(-)! 8(! '%(-1),.H! 8(! -(%:(.-! \O3! 8(0!
h%$'!GK3B!
!
K(%!)!'&%1)%!)!1(%;(!(0!'%&=(,1(!<-!:)!,&*4.@$%)%!$*!(C$.'!8(!1%(/)00!;$01.8.-,.'0.*)%!C$(!.*,0&i)!
'(%-&*)0!8(!8.:(%-&-!8(')%1);(*1-!.!-(%:(.-L!
!

• 0)!3I1(8%)!89+,,(--./.0.1)1?!C$(!(%)!0)!,&&%8.*)8&%)!.!'%&;&1&%)!8(0!'%&=(,1(!!
• 0)!P4.,.*)!8(!].-1(;(-!89O*4&%;),.H!
• 0)!d),$01)1!89O*4&%;I1.,)!8(!j)%,(0&*)!
• (0!](%:(.!8(!N(-(*:&0$');(*1!K%&4(--.&*)0!
• (0!](%:(.!8(!3&;$*.,),.H!.!K%&;&,.H?!!
• 0)!P4.,.*)!8(!c.1=)*-!8(!3&;$*.,),.H!
• (0!](%:(.!8(!j./0.&1(C$(-!.!GK3e(15!
• 09O*-1.1$1!8(!3.7*,.(-!8(!09#8$,),.H!

!
!
6(-! ),1$),.&*-! )! %()0.1>)%! (-1):(*! ,(*1%)8(-! )! ;.00&%)%! 0D),,(--./.0.1)1! \O3! 8(! 0)! .*4&%;),.H!
8.%.@.8)! (-'(,.)0;(*1! )0! (-1$8.)*1)1?! '(%! 0)! C$)0! ,&-)! (-! :)! '0)*1(=)%! ),1$)%! -&/%(! 0)! k(/!
.*-1.1$,.&*)0?! -&/%(!(0!,);'$-!8&,(*1!:.%1$)0! "+\#e#+5?! -&/%(! 0)! .*1%)*(1!8&,(*1!8(! 0)!d),$01)1!
8DO*4&%;I1.,)!8(!j)%,(0&*)!"W),H!8(!0)!dOj5!.!-&/%(!(0-!1(%;.*)0-!8D),,<-!'g/0.,!'(%!)!0)!,&*-$01)!
),,(--./0(!8(0-!%(,$%-&-!8D.*4&%;),.H!(*!4&%;)1!(0(,1%A*.,!.!-(%:(.-!8.@.1)0-!(*!0(-!j./0.&1(C$(-!8(!
0)!GK3B!\);/<!(-!:)!),1$)%!-&/%(!(0!h(*k(/!GK3!"@(*(%)8&%!8(!k(/-! .*-1.1$,.&*)0-5?!(0!3)*)0!
GK3B1:! "'&%1)0! 8(! :F8(&-! .*-1.1$,.&*)0-5?! 0)! ])0)! 8(! '%(;-)! "'&%1)0! 8(! *&1F,.(-! )0-! ;.1=)*-! 8(!
,&;$*.,),.H5! .! (0! 3(%,)8&%! GK3! );/! 1(,*&0&@.)! h&&@0(B! K(%C$7! )C$(-1(-! ;(-$%(-! 4&--.*!
-&-1(*./0(-!(*!(0!1(;'-?!(-!:)!'%&'&-)%!1);/<!),1$)%!-&/%(!(0-!,&*(.E(;(*1-!8(0!'(%-&*)0!\O3!
8(! 0)! $*.:(%-.1)1! &4(%.*1M0&-! $*)! 4&%;),.H! (-'(,.)0.1>)8)! .! ).EF! ;)1(.E! .*40$.%! (*! (0-! 4$1$%-!
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'%&4(--.&*)0-?! (0! (-1$8.)*1)1!8(! 0)! d),$01)1! 8DO*4&%;I1.,)!8(!j)%,(0&*)?! )! 1%):<-!8D$*)! =&%*)8)!
.*4&%;)1.:)!.!8(!-(*-./.0.1>),.HB!!
!
3)8)-,$*)!8(! 0(-!$*.1)1-!')%1.,.')*1-!(-! :)! %(-'&*-)/.0.1>)%!89$*!&/=(,1.$! .! :)!8$%!)! 1(%;(! 0(-!
),1$),.&*-!'(%1.*(*1-!'(%!),&*-(@$.%M0&B!!
!
3&*,%(1);(*1!09O*-1.1$1!8(!3.7*,.(-!8(!09#8$,),.H!(-!:)!(*,)%%(@)%!8(L!
!

• 4(%!),,(--./0(!09(*1&%*!8(!8&,7*,.)!$*.:(%-.1I%.)!-(;.'%(-(*,.)0!!
• '0)*.4.,)%!0)!4&%;),.H!.!-(*-./.0.1>),.H!8(0!'%&4(--&%)1!$*.:(%-.1)%.B!!

!
l-! )! 8.%?! ),&*-(@$.%! C$(!+\#e#+! "(0! 3);'$-![.%1$)0! 8(! 0)!GK3!/)-)1! (*! 0)! '0)1)4&%;)! :.%1$)0!
89)'%(*(*1)1@(!c&&80(! UXV! ,&;'0F-! 0(-!*&%;(-!89),,(--./.0.1)1!8(0!*.:(00!++?!(-1I*8)%8!8(4.*.1!
'(%! 0)!m(/!+,,(--./.0.12! O*.,.)1.:(! "m+O5!8(! 0)!,&;$*.1)1!m&%08!m.8(!m(/!3&*-&%1.$;!"m_35B!!
O;'0(;(*1)%!)C$(-1)!;.00&%)!-$'&-):)?!)!')%1!8(!8(4.*.%!*&$-!(-,(*)%.-!.*4&%;I1.,-?!4(%!),,.&*-!
(*:(%-! 09)--$;',.H! 89)C$(-1)! %()0.1)1! (*1%(! (0! '%&4(--&%)1! .! ),&*-(@$.%! C$(! (-! 4&%;(--.*! .!
)8(C^(--.*! 0)! -(:)! 8&,7*,.)! .! (-'(,.)0;(*1! 0)! -(:)! %(0),.H! :.%1$)0! );/! (0-! (-1$8.)*1-?! )0-!
(-1I*8)%8-!.!17,*.C$(-!C$(!-$'&-)!4(%!$*!,);'$-!:.%1$)0!),,(--./0(B!
!
+8(C$),.H!8(0!3);'$-!+\#e#+!
!
+\#e#+! GK3! :)! -(%! ):)0$)1! 8$%)*1! 0D)*2! QRTR! '(%! ,&*-$01&%-! (E'(%1-! (*! ),,(--./.0.1)1! 8(!
\(,J*&-.1(!'(%!1)0!8(!:($%(! 09(-1)1!(*:(%-!)! 0)! !3(%1.4.,),.H!8(!#$%),(%1!UZV! .!)! 0)!3(%1.4.,),.H!8(!
\(,J*&-.1(B! #-! :)! %()0.1>)%! $*)! )$8.1&%.)! (E1(%*)! '(%! 8(1(%;.*)%! (0! @%)$! 89),&;'0.;(*1! 8(! 0)!
*&%;)1.:)!(*!(0!;&;(*1!89.*.,.)%!(0!'%&=(,1(!.!'(%!&/1(*.%!$*)!-7%.(!8(!%(,&;)*),.&*-!'(%!8$%M0)!
)!1(%;(B!+;/!)C$(-1)!.*4&%;),.H?!09(C$.'!8(!1%(/)00!89+\#e#+!:)!4(%!$*!(-1$8.!8(!09.;'),1(!.!(0!
,&-1!89)C$(-1)!),1$),.H?!.!:)!'0)*.4.,)%!0)!-(:)!.;'0(;(*1),.HB!!
!
#0-!%(-$01)1-!8(!0D):)0$),.H!(*!')%)$0(-!8(0-!,&*-$01&%-!8(!\(,J&*&-.1(!:)*!;&-1%)%!C$(!)!'(-)%!
C$(!(0!*.:(00!8D),,(--./.0.1)1!(*!)C$(-1!;&;(*1!(-!:)!,&*-.8(%)%!)01!"c&&80(!,&;'0.)!')%1!8(!0(-!
(-'(,.4.,),.&*-!-&/%(!),,(--./.0.1)15?!)0@$*(-!/)%%(%(-! .!8.-,&*4&%;.1)1-!&'&-)8(-!J):.(*!8(!-(%!
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,&%%(@.8(-!);/!0)!.*1(*,.H!8(!@)%)*1.%!0D),,<-!)!0)!.*4&%;),.H!)!1&1-!(0-!$-$)%.-?!.*,0&-&-!)C$(00-!
);/!)0@$*!1.'$-!8(!8.-,)'),.1)1B!!
!
#-!:)!.*8.,)%!C$(!0Dg-!8(!=):)-,%.'1!&/0.@):)!)!0D$-$)%.!C$(!(0!-($!*):(@)8&%!.!'%&8$,1(!8(!-$'&%1!
-$'&%1(--.*!)C$(-1)!1(,*&0&@.)B!+C$(-1)!.*4&%;),.H!8(!1(,*&0&@.(-!$1.0.1>)8(-!J):.)!8(!%(40(,1.%M
-(!(*!0)!%(8),,.H!C$(!-D.*,0&@$<-!)0!,(%1.4.,)%!0D),,(--./.0.1)1!8(0!00&,!k(/B!!
!
#0-!'%.*,.')0-!1.'$-!8(!/)%%(%(-!C$(!:)*!-(%!8(1(,1)8(-!(-1):(*!,(*1%)8(-!(*L!!
!

o O;)1@(-!*&!8(,&%)1.:(-!C$(!;)*C$(*!8(!8(-,%.',.H!)01(%*)1.:)!
o K%&/0(;(-!);/!;)%,)1!-(;I*1.,!8(!0(-!'I@.*(-B!!
o K%&/0(;(-!8(!,&*1%)-1!(*!,&*1.*@$1-!1(E1$)0-!.!.;)1@(-!!

!
+!'(-)%!8D)C$(-1(-!8.-,&*4&%;.1)1-?!*&!(-!:)*! 1%&/)%!,&*1.*@$1-!&!(0(;(*1-!C$(!*&!'&@$(--.*!
-(%!,&%%(@.1-!);/!0)!.*1(*,.H!8D(0.;.*)%!0(-!/)%%(%(-!8D),,(--./.0.1)1!(E.-1(*1-B!!
!
+C$(-1)! ):)0$),.H! :)! 8&*)%! ')-! )0! 8(-(*:&0$');(*1! 8D$*! '%&=(,1(! 8(! ,)*:.-! (*! (0! ,&8.!
8D+\#e#+!GK3!"/)-)1!(*!c&&80(!:(%-.H!TBnBTT5!'(%!)!-$'(%)%! 0(-!8.-,&*4&%;.1)1-!8(1(,1)8(-?! .!
(*4&,)1!)!-&0$,.&*)%!T_!/)%%(%(-!8D),,<-!8(!1.'$-!++!%(4(%.8(-!)L!!
M!#-1%$,1$%)!8(!0(-!,)'f)0(%(-!!
M!60(@(*8(-!(*!0(-!1)$0(-!!
M!\F1&0-!8(!'I@.*)!!
M!#*00)f&-!'&,!,0)%-!!
M!3&*1%&0-!8(!4&%;$0)%.!-(*-(!(1.C$(1(-!!
M!#E,0$-.H!8(!>&*(-!8(!1(,0)1!!
M!#:.1)%!00.-1(-!/$.8(-!!
M!#0!,&*1%)-1!;F*.;!!
M!3&*1.*@$1-!;$01.0.*@^(-!!
M!O;)1@(-!);/!8(-,%.',.H!!
M!O*8.,)%!(0-!(*00)f&-!C$(!-$%1(*!8D$*!00&,!k(/!!
!
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#0!8(-(*:&0$');(*1!8(0!'%&=(,1(!:)!-.@*.4.,)%L!!
!
M!c<-!8(!XXR!;&8.4.,),.&*-!-&/%(!(0!,&8.!8(!c&&80(!!
M!W((-,%.'1$%)!8(!QnR!;.--)1@(-!!
M!\%)8$,,.H!8(0-!;.--)1@(-!)0!,)1)0I?!,)-1(00I!.!)*@07-B!!
M!e&:(-!)=$8(-!;$01.M.8.&;)!-&/%(!),,(--./.0.1)1!!
!
+.EF! ;)1(.E! (0! '%&=(,1(?! (*! )C$(-1)! '%.;(%)! 4)-(?! :)! @(*(%)%! 8&,$;(*1),.H! 8(! -$'&%1! '(%! )!
8(-(*:&0$')8&%-!.!(8.1&%-!,(*1%)8)!(*!(0-!,%.1(%.-!8(!8(-(*:&0$');(*1!8(!k(/-!.!(0)/&%),.H!8(!
,&*1.*@$1-B!!
!
d&%;),.H!.!-(*-./.0.1>),.H!8(0!KNO!
!
[)!,&*-.-1.%!(*!0)!.;'0(;(*1),.H!'%A'.);(*1!8.1)!8(!0(-!),1$),.&*-?!0)!4&%;),.H!)0!'%&4(--&%)1!.!
09)0$;*)1!8(!0)!d),$01)1!89O*4&%;I1.,)!.!09)$8.1&%.)!4.*)0B!
!
N(-!89$*!'%.;(%!;&;(*1!(-!:)!:($%(!C$(!0(-!;.00&%(-!(*!0)!'%&@%);),.H!8(0!,);'$-!J):.(*!8(!!
:(*.%! ),&;')*2)8(-! 89),,.&*-! 8(! 4&%;),.H! .! 8(! ,&*-,.(*,.),.H! C$(! '(%;(1(--.*! .*,.8.%! (*!
)-'(,1(-! 89g-! 89)C$(-1)! '0)1)4&%;)! .! 89)0@$*-! )'0.,)1.$-! &4.;I1.,-! 1(*.*1! (*! ,&;'1(! ,%.1(%.-!
89),,(--./.0.1)1B!
!
6D),,(--./.0.1)1! 8(! 0(-! '0)*(-! k(/! <-! $*! '%&/0(;)! (*,)%)! *&! %(-&01! .! C$(! <-! .;'%(-,.*8./0(!
)/&%8)%!'(%! )!C$(! 0)! ]&,.(1)1!8(! 0)! O*4&%;),.H!(-8(:.*@$.! $*)! -&,.(1)1!'(%! )! 0)! .*1(@%),.H! .! 0)!
,&J(-.H!-&,.)0B!e&;<-!).EF!(0-!):)*f&-!17,*.,-!.!0(-!*&:(-!)'0.,),.&*-!.!-(%:(.-!8(!0(-!1(,*&0&@.(-!
8(! 0)! .*4&%;),.H! .! 0(-! ,&;$*.,),.&*-! -(%)*! $*)! 4&*1! 8D&'&%1$*.1)1-! '(%! )! 0)! .*1(@%),.H?!
0D)'%(*(*1)1@(!.! 0D&,$'),.HB! O*1(%*(1!<-!(0!;.1=I!8(!,&;$*.,),.H!;<-!,)%),1(%F-1.,!8(!0)!]&,.(1)1!
8(! 0)! O*4&%;),.H! .! 0)! k(/! $*! 8(0-! -($-! -(%:(.-! '%.*,.')0-B! e&! *DJ.! J)! '%&$! C$(! $*(-! '&C$(-!
'I@.*(-! k(/! -.@$.*! ),,(--./0(-?! <-! *(,(--)%.! C$(! C$)0-(:&0! '(%-&*)?! $-)*1! C$)0-(:&0! 1.'$-! 8(!
1(,*&0&@.)!8D),,<-!)!0)!k(/?!-.@$.!,)')f!8(!:.-.1)%!C$)0-(:&0!00&,!.!'$@$.!),&*-(@$.%!$*)!,&;'0(1)!
,&;'%(*-.H!8(0-! -($-!,&*1.*@$1-! .!$*)!,&;'0(1)!,)'),.1)1!8D.*1(%),,.H!'(%!)!/(*(4.,.)%M-(!8(0-!
-($-!-(%:(.-B!
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!
c)0@%)1!).EA?!(*!0D),1$)0.1)1!0D),,<-!)!0)!;)=&%!')%1!8(!0(-!'I@.*(-!k(/!.!)0!-($!,&*1.*@$1!'%(-(*1)!
$*)! -7%.(! 8(! 8.4.,$01)1-! '(%! )! 0(-! '(%-&*(-! );/! 8.-,)'),.1)1! .! '(0-! ;)=&%-! 8(! oZ! )*2-! C$(!
.;'&--./.0.1(*!0D),,<-!)!0)!.*4&%;),.H!.!)0-!-(%:(.-!C$(!&4(%(.E(*!(0-!*&$-!;.1=)*-!8(!,&;$*.,),.HB!
N&*)1!(0!8(-(*:&0$');(*1!C$(!(-1)*!(E'(%.;(*1)*1!(0-!-(%:(.-!1(0(;I1.,-?!(E.-1(.E!(0!'(%.00!C$(!
$*!@%)*!'(%,(*1)1@(!8(!0)!'&/0),.H!C$(8.?!'(%!)C$(-1(-!%)&*-?!-&,.)0;(*1!(E,0&-)B!!!
!
6D&/=(,1.$!8D)C$(-1!'%&@%);)!8(!,$%-&-!(*!O*4&),,(--./.0.1)1!:)!-(%!0)!.;')%1.,.H!8D$*)!4&%;),.H!
C$(! '(%;(1.! )0-! )--.-1(*1-! &/1(*.%! (0-! ,&*(.E(;(*1-! -$4.,.(*1-! (*!;)17%.)! 8D+,,(--./.0.1)1! )! 0)!
m(/?! C$(! (0-! '(%;(1.-! ,&*-,.(*,.)%! .! '&1(*,.)%! 0)! -(*-./.0.1)1! 8(0! 'g/0.,! )--.-1(*1! .! C$(!
'%&'&%,.&*(-!)! 0D(C$.'!8(!8.--(*2)8&%-?!8(-(*:&0$')8&%-! .! %(-1)!8(! 17,*.,-!(0-! ,&*(.E(;(*1-! .!
,&;'(17*,.(-! -$4.,.(*1-! C$(! (0-! ,)'),.1(--.*! '(%! )! .*,&%'&%)%! (0-! ,%.1(%.-! .! 17,*.C$(-!
8D),,(--./.0.1)1!(*!C$)0-(:&0!8(!0(-!1)-C$(-!.*,0&-(-!(*!(0!;)%,!8D$*!'%&=(,1(!k(/B!
!
#*! ,&*,%(1?! (-! :)! '%&@%);)%! $*)! ),,.H! 4&%;)1.:)! 8.%.@.8)! )! 0)! .*,0$-.H! 8(! 0(-! '(%-&*(-!
8.-,)'),.1)8(-!(*!(0!;H*!$*.:(%-.1)%.?!8(-1.*)8)!1)*1!)0!KNO!,&;!)0!K+]?!(*!,&0Y0)/&%),.H!);/!(0!
](%:(.!8(!N(-(*:&0$');(*1!K%&4(--.&*)0!8(! 0)!GK3! .!);/!(0! -$'&%1!8(! 09P4.,.*)!8(!]$'&%1!)! 0)!
O@$)01)1!89P'&%1$*.1)1-! .!8(0!3+\+3L!3I1(8%)!89+,,(--./.0.1)1!p+%C$.1(,1$%)?!8.--(*2! .! 1(,*&0&@.)!
'(%!)!1&1J&;aB!\);/<!(-!:)*!'&-)%!(*!;)%E)!1%(-!),,.&*-!4&%;)1.:(-?!8.%.@.8(-!1)*1!)0!KNO!,&;!)0!
K+]?! -&/%(! 09)8)'1),.H! .! $1.0.1>),.H!8(! 0(-! 1(,*&0&@.(-!8(! 0)! .*4&%;),.H!(*1%(! 0(-!'(%-&*(-!);/!
8.-,)'),.1)1?! ),,.&*-! (;;)%,)8(-! (*! (0! K%&=(,1(! 89.*4&),,(--./.0.1)1! 8(! 0)! GK3?! C$(! 0.8(%)! 0)!
3I1(8%)!89+,,(--./.0.1)1B!!!
!
6(-! ),,.&*-! 8$1(-! )! 1(%;(! );/! 0(-! C$)0-! (-! '%(1(*.)! 0)! ,&*-,.(*,.),.H! .! 0)!;.00&%)! 1(,*&0A@.,)!
(*:(%-!)C$(-1!1(;)!1)*1!8(0!KNO!,&;!8(0!K+]!:)*!-(%L!
!

• #.*(-!'(%!)!0)!.*,0$-.H!8(!0)!8.-,)'),.1)1!)!0)!GK3?!!
• O*4&),,(--./.0.1)1!)!0)!k(/L!17,*.C$(-!.!(.*(-?!!
• d6+]q!),,(--./0(?!!
• KNd-!),,(--./0(-B!
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#*!,&*,%(1?!(0-!,$%-&-!(-1):(*!8.--(*2)1-!'(%!'(%;(1%(!)0-!)--.-1(*1-!,&*7.E(%!(0-!'%.*,.')0-!1.'$-!
8(!8.-,)'),.1)1!);/!0(-!8.4.,$01)1-!.!*(,(--.1)1-!(-'(,F4.C$(-!C$(!'0)*1(@(*!,)8)-,$*)!8D(00(-B!#-!
1%),1):)!89)/&%8)%!(0!'%&/0(;)!8(!0D),,(--./.0.1)1!;.1=)*f)*1!0D)8(C$),.H!8(!0D(*1&%*!4F-.,!)!')%1.%!
8(! 0)! ,&;'%(*-.H! 8(0-! -($-! $-$)%.-B! K%&'&%,.&*)%! )0-! )--.-1(*1-! ,&;'(17*,.(-! /I-.C$(-! (*!
;)17%.)!8D+,,(--./.0.1)1!)! 0)!m(/!.! .*1%&8$,,.H!)!0(-!')$1(-!m+O?!).EF!,&;!,&*(.E(;(*1-!17,*.,-!
(*!1(,*&0&@.(-!8Dg-!(-17-?!,&;!+8&/.!d0)-J!.!+8&/(!KNdB!!

*669:'

;<=>*?9@*'
!=<A=*>*'

B/-,3'4,"'%'1%'/-.1C3/0'

(,'1%'(/3.%4%./+%+'%'1%'

D!6'

TB K%(-(*1),.H!P4.,.*)!]$'&%1!)!0)!O@$)01)1!8DP'&%1$*.1)1-!`K0)!N.%(,1&%!'(%!)!0)!O@$)01)1!
8DP'&%1$*.1)1-!)!0)!GK3`B!

QB K%&@%);)!8D+1(*,.H!)!0(-!K(%-&*(-!);/!8.-,)'),.1)1B!
_B P4.,.*)!8DP%.(*1),.H!.!O*-(%,.H!6)/&%)0B!
XB 3I1(8%)!8D+,,(--./.0.1)1!8(!0)!GK3B!6D+,,(--./.0.1)1!.!0)!1(,*&0&@.)!(*!0)!:.8)!8(!0(-!

'(%-&*(-B!O*4&),,(--./.0.1)1B!
ZB 6)!N.-,)'),.1)1!(*!(0!,&*1(E1!$*.:(%-.1)%.B!
oB 3&*(.E(;(*1!.!.*4&%;),.H!-&/%(!0(-!8.-,)'),.1)1!)$8.1.:.(-?!:.-$)0-!.!;&1%.$-B!3)-&-!

'%I,1.,-L!
)B `#.*(-!'(%!)!0)!.*,0$-.H!8(!0)!8.-,)'),.1)1!)$8.1.:)!)!0)!G*.:(%-.1)1L!3&*(.E(;(*1-?!

.*4&%;),.&*-!.!1(,*&0&@.(-!'(%!)!09),,(--./.0.1)1!)!0)!,&;$*.,),.H`B!
/B #E'(%.7*,.)!8D$*!)0$;*(B!
SB N$/1(-!.!'%(@$*1(-B!30&(*8)B!

9-E#%..,33/8/1/+%+'%'1%'

F,85'+G.-/HC,3'/',/-,3'

TB!cA8$0!.*1%&8$,1&%.!"T?Z!J&%(-5!
TBTB!!!G*.1)1!T!M!3&*,('1(!.!.;'&%1I*,.)!8(!0D),,(--./.0.1)1!m(/!

TBTBTB!!!3&*,('1(-!%(0),.&*)1-!);/!0D),,(--./.0.1)1!
TBTBQB!!!6)!8.-,)'),.1)1!.!(0-!-($-!1.'$-!
TBTB_B!!!6D),,(--./.0.1)1!(*!0(-!&%@)*.1>),.&*-!
TBTBXB!!!K%.*,.')0-!'%&/0(;(-!%(0),.&*)1-!);/!0D),,(--./.0.1)1!m(/!
TBTBZB!!!6(@.-0),.H!.!*&%;)1.:)!)'0.,)/0(!

!
TBQB!!!G*.1)1!QBM!r$-1.4.,),.H!8(!0D),,(--./.0.1)1!

TBQBTB!!!].1$),.H!),1$)0!.!/)%%(%(-!8D),,<-!
TBQBQB!!!cg01.'0(-!4&%;(-!8D),,<-!.!8.:(%-.1)1!8D$-$)%.-!8DO*1(%*(1!
TBQB_B!!!O*.,.)1.:(-!'(%!)!'%&;&$%(!0D),,(--./.0.1)1!m(/!
!

TB_B!!!G*.1)1!_!M!O*1%&8$,,.H!)!0(-!K)$1(-!m+O!
TB_BTB! ! ! O*1%&8$,,.H! )! 0(-! ')$1(-! '(%! )! 0D),,(--./.0.1)1! 8(0-! ,&*1.*@$1-!
m(/!"m3+h5!
TB_BQB!!!K%.*,.'.-!/I-.,-!'(%!)!4(%!00&,-!m(/!),,(--./0(-!
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TB_B_B!!!K%.&%.1)1-!.!*.:(00-!8(!,&;'0.;(*1!
!
TBXB!!!G*.1)1!X!M!\%)*-.,.H!8(!0(-!m3+h!TBR!)!m3+h!QBR!!

TBXBTB!!!+-'(,1(-!@(*(%)0-!
TBXBQB!!!O*1(%'%(1),.H!8(!0(-!*&:(-!')$1(-!
TBXB_B!!!c)*(%)!8D):)0$),.H!

!
QB!!!!3%(),.H!8(!,&*1.*@$1!k(/!),,(--./0(!"S?Z!J&%(-5!

QBTB!!!G*.1)1!ZB!N&,$;(*1!q\c6!.!:)0&%!-(;I*1.,!8(0-!(0(;(*1-!
QBTBTB!!!#0!;)%,)1!8(0-!(*,)'f)0);(*1-!
QBTBQB!!!6)!,%(),.H!8(!00.-1(-!8DF1(;-!.!0(-!-(:(-!)'0.,),.&*-!
QBTB_B!!!#-'(,.4.,),.H!8D.8.&;)!.!(0-!,)*:.-!8D.8.&;)!
QBTBXB!!!6)!.8(*1.4.,),.H!8(!0(-!)/%(:.)1$%(-!.!),%A*.;-!
QBTBZB!!!+,,(--./.0.1)1!8(0-!(*00)f&-!

QBQB!!!G*.1)1!oB!O;)1@(-?!,&0&%!.!)01(%*)1.:(-!1(E1$)0-!!
QBQBTB!!!O;)1@(-!.!;)'(-!8D.;)1@(!
QBQBQB!!!+*I0.-.!8(0!,&0&%!
QBQB_B!!!P/=(,1(-!.*,%$-1)1-!
QBQBXB!!!c$01.;78.)!

QB_B!!!G*.1)1!SB!\)$0(-!8(!8)8(-!.!4&%;$0)%.-!),,(--./0(-!!
QB_BTB!!!c)%,)1!8(!1)$0(-!-.;'0(-!.!,&;'0(E(-!
QB_BQB!!!O*4&%;),.H!-&/%(!(0!,&*1.*@$1!8(!0(-!1)$0(-!
QB_B_B!!!#0-!(0(;(*1-!8(0!4&%;$0)%.!
QB_BXB!!!c)%,)1?!)--&,.),.H!.!)@%$'),.H!8D(1.C$(1(-!.!,&*1%&0-!
!

_B!!+:)0$),.H!8(!0D),,(--./.0.1)1!"T!J&%)5!!
_BTB!!!G*.1)1!bB!#.*(-!8D),,<-!)!0)!m(/!!

_BTBTB!!!#0-!'%&8$,1(-!8(!-$'&%1!'(%!)!0D),,<-!)0-!,&*1.*@$1-!m(/!
_BTBQB!!!#-1%)17@.(-!)01(%*)1.:(-!'(%!)!0)!*):(@),.H!m(/!
_BTB_B!!!3)%),1(%F-1.C$(-!8D),,(--./.0.1)1!8(0-!'%.*,.')0-!*):(@)8&%-!

_BQB!!!G*.1)1!n!B!+:)0$),.H!8(!00&,-!m(/!'(%!)!:(%.4.,)%!0D),,(--./.0.1)1!!
_BQBTB! ! ! #.*(-! '(%! )! 0)! %(:.-.HL! )$1&;I1.C$(-?! -(;.)$1&;I1.C$(-! .!
;)*$)0-!
_BQBQB!!!6)!4$*,.H!8(0-!*):(@)8&%-!m(/!.!8(0-!'%&8$,1(-!8(!%(,&0>);(*1!
(*!0D):)0$),.H!8(!0D),,(--./.0.1)1!
_BQB_B!!!\7,*.C$(-!'(%!)!0D):)0$),.H!8(0-!8.4(%(*1-!,&*1.*@$1-!

;I*JK'%..,33/81,' TB!6D),,(--./.0.1)1!(*!d0)-J!
TBTB!O*1%&8$,,.H!)!0)!1(,*&0&@.)!d0)-J!
TBQB!s-!8(!1(,0)1!(*!(0(;(*1-!d0)-J!
TB_B!3&;'&%1);(*1!8(!0(,1&%-!8(!')*1)00)!
!

QB!6(-!)=$8(-!17,*.C$(-!.!d0)-J!
QBTB!c]++?!d0)-J!K0)2(%!.!0(,1&%-!8(!')*1)00)!
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QBQB!6)!,)')!8D),,(--./.0.1)1!(*!(0(;(*1-!d0)-J!
!

_B!3%(),.H!8D(C$.:)0(*1-!1(E1$)0-!
_BTB!#0-!,&0&%-!8D),,(--./.0.1)1!
_BQB!N(4.*.,.H!8D$*!&%8%(!8(!1)/$0),.H!,&%%(,1(!
!

XB!+,1.&*],%.'1!
XBTB!K%.*,.')0-!8.4(%7*,.(-!(*1%.!+,1.&*],%.'1?!:(%-.&*-!Q!.!_!
!

ZB!d&%;(-!8(!'$/0.,),.H!
ZBTB!K$/0.,),.H!.!.*-(%,.H!8D(0(;(*1-!d0)-J!(*!$*!00&,!k(/!

!2;3'%..,33/81,3' TB!!!cA8$0!O*1%&8$,1&%.!"T!J&%)5!
TBTB!!!G*.1)1!TBM!3&*,('1(!.!.;'&%1I*,.)!8(!0D),,(--./.0.1)1!m(/!!

TBTBTB!!!K%.*,.'.-!jI-.,-!
TBTBQB!!!3&*,('1(-!30)$-!
TBTB_B!!!\.'$-!8(!8.-,)'),.1)1-!

TBQB!!!r$-1.4.,),.H!8(!0D),,(--./.0.1)1!!
TBQBTB!!!].1$),.H!),1$)0!.!/)%%(%(-!8D),,<-!
TBQBQB!!!cg01.'0(-!4&%;(-!8D),,<-!.!8.:(%-.1)1!8D$-$)%.-!8DO*1(%*(1!

TB_B!!!!3&%%(-'&*87*,.)!(*1%(!K)$1(-!m3+h!.!1(,*&0&@.)!KNd!
TB_BTB! ! ! O*1%&8$,,.H! )! 0(-! ')$1(-! '(%! )! 0D),,(--./.0.1)1! 8(0-! ,&*1.*@$1-!
m(/!"m3+h!TBR5!
TB_BQB!!!3&%%(-'&*87*,.)!(*1%(!m3+h!.!KNd!!

!
QB!!!+,,(--./.0.1)1!(*!8&,$;(*1-!KNd!"X!J&%(-5!

QBTB!!!G*.1)1!XB!+,,(--./.0.1)1!8(0-!,&*1.*@$1-!(*!0)!m(/!
QBTBTB!!!3)%),1(%F-1.C$(-!8(0-!8&,$;(*1-!KNd!),,(--./0(-!
QBTBQB!!!+,,(--./.0.1)1!(*!+8&/(!+,%&/)1!
QBTB_B!!!+,,(--./.0.1)1!(*!KNd!.!m3+h!

QBQB!!!G*.1)1!ZB!#.*(-!8D),,(--./.0.1)1!8D+8&/(!+,%&/)1!
QBQBTB!!!3&*4.@$%),.H!8D+,,(--./.0.1)1!
QBQBQB!!!3&0&%!.!,&*1%)-1!
QBQB_B!!!3&*4.@$%),.H!8(!-(@$%(1)1!(*!KNd!
QBQBXB!!!+:)0$),.H!8D+,,(--./.0.1)1!"%I'.8)!.!,&;'0(1)5!
QBQBZB!!!6(,1&%!.*1(%*!8(!,&*1.*@$1-!
QBQBoB!!!\(E1!+,,(--./0(!"j%).00(5!
QBQBSB!!!W(1&,)%!&%8%(!0(,1$%)!!!

QB_B!!!G*.1)1!oB!3%(),.H!.!(1.C$(1)1@(!8(!8&,$;(*1-!KNd!!
QB_BTB!!!O*1%&8$,,.H!
QB_BQB!!!s-!)'%&'.)1!8(0-!8&,$;(*1-!KNd!
QB_B_B! ! ! 3%(),.H! 8(! 8&,$;(*1-! KNd! )! ')%1.%! 8D)01%(-! )'0.,),.&*-L!
P'(*P44.,(B&%@?!c.,%&-&41!P44.,(!!!

QBXB!!!G*.1)1!SB!O*1%&8$,,.H!)0!;)%,)1!8D$*!8&,$;(*1!KNd!
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QBXBTB!!!3).E(-!8(!1(E1!
QBXBQB!!!#*,)'f)0);(*1-!.!'($-!8(!'I@.*)!
QBXB_B!!!#*,)'f)0)1-!(-1%$,1$%)0-!"q()8.*@-5!
QBXBXB!!!60.-1(-!
QBXBZB!!!O;)1@(-!);/!1(E1!)01(%*)1.$!
QBXBoB!!!O8.&;)!
QBXBSB!!!\)$0(-!8(!8)8(-!!

 
c) Resultados y/o conclusiones 
!
#*!C$)*!)! 0(-!),,.&*-! 4&%;)1.:(-! .;')%1.8(-!,)0!8(-1),)%!C$(!(-!*(,(--)%.!$*)!8&/0(!),,.H?!8(!
,&*-,.(*,.),.H! .! 8(! 4&%;),.H! )0J&%)B! +,,.&*-! 4&%;)1.:(-! C$(! *&! (-! ,&;/.*.*! );/! ),,.&*-! 8(!
,&*-,.(*,.),.H! .t&! )! 09.*%(:<-! *&! -(%:(.E(*! '(%! 4(%! (4(,1.:(-! 0(-! ;(-$%(-! .! (.*(-! .;'0)*1)8(-B!
!"#$%&' ()*#(+,*(+%$' *)' -%&%*$,+.' #%/,&' ()0' %($1%&' ,*' ()*#,234*(+%' +' 5,' 6)(' #,&7,+.' 8%'

()*#(+,*(+%(+9' #,*#,' (%6' ()06)*,*$' :)&0%$+1;' <%' 21,' 6&,#,*$%' 1*%' 6&)/8,0=$+(%' %0/' 8%' 21%8'

,*#'+*7)81(&%',0)(+)*%80,*$'6,&>'#,*#,':,&?*)#'6%&$@(+6#'5,'8%'#,7%'6)##+/8,'#)81(+9ABCDA'EF%8$&%'

/%*5%;' 8%' :)&0%(+9' *)' G#' ,:,($+7%' 21%*' ,8' 21,' 8%' &,6' *)' #,*$' 8%' &,88,7=*(+%' 5F%88>' 21,' ,#$='

%6&,*,*$;'+'6,&'$%*$;'5+:@(+80,*$'()*#$+$1+&='1*'%6&,*,*$%$-,'#+-*+:+(%$+1AHIJKA'

!
O!8(-!8(0!'$*1!8(!:.-1)!1(,*&0A@.,?!(-!:)*!&/1(*.%!(0-!-(@^(*1-!,(%1.4.,)1-L!!
!

M!6,"+/E/.%+' BC"%.,"+! C$(! -)1.-4I! (0-! %(C$.-.1-! 8D),,(--./.0.1)1! 8(! *.:(00! N&/0(M+! \(,J*&-.1(! u!
#$%),(%1!m3+h!TBR!8(!0(-!N.%(,1%.$-!8D+,,(--./.0.1)1!'(%!)0!3&*1.*@$1!m(/!TBR!8(0!m_3Mm+O?!
).EF!,&;!(0-!%(C$.-.1-!*(,(--)%.-!'(%!)!-)1.-4(%!0)!e&%;)!Ge#Ov!T_nbR_LQRRX!B!!
L' 6,"+/E/.%+' (,' ?,.M-#3/+,' NOP! C$(! -)1.-4I! (0-! %(C$.-.1-! 8D),,(--./.0.1)1! 8(! *.:(00! N&/0(M+!
\(,J*&-.1(!m3+h! QBR! 8(! 0(-! N.%(,1%.$-! 8D+,,(--./.0.1)1! '(%! )0! 3&*1.*@$1!m(/! TBR! 8(0!m_3M
m+O?!).EF!,&;!(0-!%(C$.-.1-!*(,(--)%.-!'(%!)!-)1.-4(%!0)!e&%;)!Ge#Ov!T_nbR_LQRRXB!!

!
ND)C$(-1)! ;)*(%)?! +\#e#+! -9J)! ,&*:(%1.1! (*! 0)! '%.;(%)! '0)1)4&%;)! 8D(M0()%*.*@! 8(! 0D(-1)1!
(-')*2&0! C$(! &/1<! 0)! ,(%1.4.,),.H! \(,J*&-.1(! QBRB! .! 0)! ,(%1.4.,),.H! #$%),(%1! 8DI;/.1! ($%&'($B!
\);/<! ,)0! 8(-1),)%! C$(! 0(-! ),1$),.&*-! %()0.1>)8(-! -H*! 0D.*.,.! 8D$*)! 0F*.)! 8(! 1%(/)00! C$(! J)! 8(!
,&*1.*$)%! (*! (0! 1(;'-?! C$(! J)! 8(! -(%! .*J(%(*1! )! 0)! '0)1)4&%;)! :.%1$)0! 8(! 8&,7*,.)! .! C$(! J)!
8D(-1)%!'%(-(*1!(*!(0!8.--(*2!8(0!'%&,<-!8D)'%(*(*1)1@(B!!
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