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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.



!"#$%&'()*'+,-$*'(./%&$&0*$1/'2(!).3!"#$$%&'!($)*#+%),!-*%$%&'!.,!//0!.1234,!41450!
!

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

!
!

!"#$%&'$(#$")&*$%+,$&
-.$(#$")/0.$12$+2+%&

3456-%.5"$"&'$4&7$%+).&
&

8!'37!9&

!"#$%&'"%#&'#!&()*)+,-#./!0#1)+'-)+*23#4')-%"%56*3#+-5'-+'76*3#*74'2#8#$*4'$94+)*23#:%7#

2(2#2+5"*2#'-#+-5";2<#2'#'249#*&%:4*-&%#'-#4%&%2#"%2#-+='"'2#&'"#2+24'$*#'&()*4+=%3#)%$%#(-*#

>%7$*#&'#:7%$%='7#"*2#)%$:'4'-)+*2#-')'2*7+*2#:*7*#'"#$'7)*&%#&'#47*?*@%#>(4(7%A##!"#$%&'"%#

./!0#4+'-'#$B"4+:"'2#?'-'>+)+%23#'-47'#'""%2#"*#*&C(+2+)+,-#&'#D*?+"+&*&'2#)764+)*23#*-*"64+)*23#

)(*-4+4*4+=*23# )7'*4+=*2# 8# &'# &+2'E%# &'# 2%"()+%-'23# -%# 2%"*$'-4'# &'2&'# "*2# &+2)+:"+-*2#

'2:')6>+)*2#C('#'24'#7':7'2'-4*3#2+-%#&'#(-*#$*-'7*#+-4'57*&*A# #!"#$%&'"%#'&()*4+=%#&'#"*#

F-+='72+&*&#.*-#0*7)%2#+-)%7:%7*3#'-#2(#'2'-)+*3#"*2#'247*4'5+*2#&'#*:7'-&+G*@'#*)4+=%3#"*2#

)(*"'2#2%-#)%$:*4+?"'2#)%-#"*2#*)4+=+&*&'2#./!03#8#C('#:7%:+)+*-#'"#*:7'-&+G*@'#?*2*&%#'-#

+-='24+5*)+,-3#2%"()+,-#&'#:7%?"'$*23#&+2'E%#&'#:7%8')4%2#8#"*#5'-'7*)+,-#&'#:7%:('24*2#&'#

=*"%7#7'"*)+%-*&*2#)%-#'"#)%-4'H4%A##!-#'24'#*746)("%#2'#*-*"+G*-#'24%2#:(-4%2#&'#)%->"('-)+*#

8#2'#:"*-4'*#"*#+$:%74*-)+*#&'#"*2#*)4+=+&*&'2#./!0#'-#4%&*2#"*2#&+2)+:"+-*2#&'#'24(&+%A#

:$($;%$.&+($6-<#'&()*)+,-#./!03#*:7'-&+G*@'#*)4+=%3#$%&'"%#'&()*4+=%A##

#

#

!"#$%!&$'

!

"#$! %"&'! $()*+,-./!0.($1! 23*-$/*$4! ,$*#/.1.564! $/5-/$$7-/54! +7,34! +/(!0+,#$0+,-*38! -3!

9$-/5!+(.:,$(!+,!+11!$()*+,-./+1!1$;$134!+3!+!<+6!.=!:7.0.,-/5!,#$!7$>)-7$(!*.0:$,$/*-$3!=.7!

=),)7$!?.9!0+7@$,A!!"#$!%"&'!0.($1!#+3!0)1,-:1$!9$/$=-,34!3)*#!+3!,#$!+*>)-3-,-./!.=!*7-,-*+14!

+/+16,-*+14! >)+/,-,+,-;$4! +/(! *7$+,-;$! 3@-1134! +3!<$11! +3! 3.1),-./!($3-5/4! /.,! ./16! =7.0! ,#$!

Eduación STEM y e l  Modelo  Educat ivo de la  Univers idad San Marcos 1



!"#$%&'()*'+,-$*'(./%&$&0*$1/'2(!).3!"#$$%&'!($)*#+%),!-*%$%&'!.,!//0!.1234,!41450!
!

:$73:$*,-;$!.=!,#$!3:$*-=-*!(-3*-:1-/$3!,#+,!-,!7$:7$3$/,34!9),!+13.!-/!+/!-/,$57+,$(!0+//$7A!!

"#$! $()*+,-./+1! 0.($1! .=! B/-;$73-(+(! %+/! '+7*.3! -/*.7:.7+,$34! -/! -,3! $33$/*$4! +*,-;$!

1$+7/-/5!3,7+,$5-$3!<#-*#!+7$!*.0:+,-91$!<-,#!%"&'!+*,-;-,-$34!+/(!:7.0.,$!-/>)-76C9+3$(!

1$+7/-/54! :7.91$0! 3.1;-/54! :7.?$*,! ($3-5/4! +/(! ,#$! 5$/$7+,-./! .=! ;+1)$C+(($(! :7.:.3+13!

7$1+,$(!<-,#!,#$!*./,$D,A!!"#-3!+7,-*1$!+/+16E$3!,#$3$!:.-/,3!.=!*./;$75$/*$!+/(!#-5#1-5#,3!,#$!

-0:.7,+/*$!.=!%"&'!+*,-;-,-$3!-/!+11!(-3*-:1-/$3!.=!3,)(6A!

'

()*+,-./0!%"&'!$()*+,-./4!+*,-;$!1$+7/-/54!$()*+,-./+1!0.($1A!!

#

=9>8?@3AA=B92&

I(7*-4'# "%2# B"4+$%2# *E%2# 2'# =+'-'# 7'2*"4*-&%# '"# :*:'"# &'# "*2# )+'-)+*23# "*# 4')-%"%56*3# "*#

+-5'-+'76*#8# "*2#$*4'$94+)*2#)%$%#&+2)+:"+-*2# >(-&*$'-4*"'2#'-# "*#-('=*#')%-%$6*A# #J*2#

4'-&'-)+*2#$(-&+*"'2#D*)+*#"*#47*-2>%7$*)+,-#4')-%",5+)*3#"*#+-='24+5*)+,-#8#'"#&'2*77%""%3#"*#

+--%=*)+,-#8#'"#'$:7'-&+$+'-4%3#D*)'-#-')'2*7+%#'"#&'2*77%""%#&'#)%-%)+$+'-4%23#D*?+"+&*&'2#

8#*)4+4(&'2#C('#:'7$+4*-#*#"%2#>(4(7%2#:7%>'2+%-*"'2#&'2'$:'E*72'#'-#)*$:%2#7'"*)+%-*&%2#

)%-#"*2#4')-%"%56*2#&'#+->%7$*)+,-3#'"#&+2'E%3#"*#+-5'-+'76*#8#"*#5'-'7*)+,-#&'#)%-%)+$+'-4%#

*#47*=;2#&'#"*#+-='24+5*)+,-#)+'-46>+)*A###

K2+$+2$%3# '-# '"# 9$?+4%# '&()*4+=%# 2'# D*?"*# )*&*# ='G# $92# &'# '->%C('2# ?*2*&%2# '-#

)%$:'4'-)+*23#'2#&')+73#C('#'->*4+)'-#"*#*&C(+2+)+,-#&'#D*?+"+&*&'2#B4+"'2#:*7*#)%-47+?(+7#*#"*#

7'2%"()+,-#&'#:7%?"'$*2#7'"'=*-4'2#8#*>7%-4*7#"%2#57*-&'2#7'4%2#&'#"*#2%)+'&*&#*)4(*"#8#>(4(7*A##

!24%# '-# )%-47*:%2+)+,-# *# "*# '&()*)+,-# 47*&+)+%-*"# )'-47*&*# '-# "%2# )%-4'-+&%23# C('# "%2#

'24(&+*-4'2#&'?6*-#*)($("*73#)%-#:%)*2#%:%74(-+&*&'2#:*7*#""'=*7"%2#*#"*#:79)4+)*A#

!2#*26#),$%#2'#D*#='-+&%#&'2*77%""*-&%#(-#'->%C('#'&()*4+=%#C('#:7%$('=*#"*2#&+2)+:"+-*2#

)+'-46>+)*23#4')-%",5+)*2#'#+-5'-+'7+"'23#&'-%$+-*&%#L./!0M#1)+'-)+*3#4')-%"%56*3#+-5'-+'76*#

8#$*4'$94+)*3#:%7#2(2#2+5"*2#'-#+-5";2<A##092#7')+'-4'$'-4'3#2'#D*-#*57'5*&%#"*2#*74'2#*#'24*#

')(*)+,-3# )%-=+74+;-&%"*# '-# (-# '->%C('# L./!0M# 1)+'-)+*3# 4')-%"%56*3# +-5'-+'76*3# *74'2# 8#

$*4'$94+)*<A##J*#'&()*)+,-#./!0#4+'-'#)%$%#7'4%#-%#2%"*$'-4'#>%$'-4*7#'"#&'2*77%""%#&'#

'24*2#&+2)+:"+-*2#&'2&'#"%#*)*&;$+)%#8#*:"+)*&%3#2+-%#4*$?+;-#$%4+=*7#*#"*2#:'72%-*2#@,='-'2#

Eduación STEM y e l  Modelo  Educat ivo de la  Univers idad San Marcos 2



!"#$%&'()*'+,-$*'(./%&$&0*$1/'2(!).3!"#$$%&'!($)*#+%),!-*%$%&'!.,!//0!.1234,!41450!
!

*# +-)(72+%-*7# '-# '24*2# 97'*23# *:(-4*-&%# *# "*# >%7$*)+,-# &'# =%)*)+%-'2# )+'-46>+)*2# 8#

4')-%",5+)*2A#

!2#:%7#'""%3#C('#'"#'->%C('#./!0#2'#47*?*@*#&'2&'#"*#'&()*)+,-#+-+)+*"3#+-4'579-&%2'#*#"%2#

)(776)("%2#&'2&'#'&*&'2#4'$:7*-*23#)%$%#(-#'@'#47*-2='72*"#'-#"*#>%7$*)+,-#*#"%#"*75%#&'#"%2#

)+)"%2#'&()*4+=%2A####N%&'$%2#&'>+-+7#./!0#)%$%O#LF-#'->%C('#&'#*:7'-&+G*@'#C('#(4+"+G*#

"*#)+'-)+*3#"*#4')-%"%56*3#"*#+-5'-+'76*3#"*2#*74'2#8#"*2#$*4'$94+)*2#)%$%#:(-4%2#&'#*))'2%#:*7*#

5(+*7#"*#+-&*5*)+,-#&'#"%2#'24(&+*-4'23#'"#&+9"%5%#8#'"#:'-2*$+'-4%#)764+)%M#1P-24+4(4'#>%7#K742#

P-4'57*4+%-#*-&#./!03#QRQQ<A#

N*74+'-&%#&'#'24'#)%-4'H4%3#)*?'#:7'5(-4*72'#)(9"#'2#'"#:*:'"#&'#"*2#+-24+4()+%-'2#&'#'&()*)+,-#

2(:'7+%7#'-#"*#:7%$%)+,-#&'#"*2#&+2)+:"+-*2#./!03#)%$%#:*74'#&'#2(2#*)4+=+&*&'2#2(24*-4+=*2#

&'#&%)'-)+*3#+-='24+5*)+,-#8#'H4'-2+,-A##J*#F-+='72+&*&#.*-#0*7)%23#&'2&'#2(#-('=%#$%&'"%#

'&()*4+=%3#8#)%$%#:*74'#&'#2(#'247*4'5+*#&'#*$:"+*)+,-#&'#2(#%>'74*#*)*&;$+)*3#D*#&')+&+&%#

*:%24*7#:%7#-('=*2#)*77'7*2#'-#'"#9$?+4%#&'#"*#P-5'-+'76*3#*26#)%$%#%47*2#S+'-)+*2#.%)+*"'23#

C('#=+'-'-#*#7%?(24')'7#'"#:%74*>%"+%#'H+24'-4'#&'#:7%57*$*2#&'#K&$+-+247*)+,-3#S%-4*&(76*3#

0'7)*&'%#8#I%)'-)+*A##!-#'24'#)%-4'H4%3#*&C(+'7'#7'"'=*-)+*#(-#'->%C('#./!0A###

N'7%#$92#*""9#&'#'2%3#'2#:7')+2%#:7'5(-4*72'#4*$?+;-#2+#./!0#'2#2%"*$'-4'#(-#)%-@(-4%#&'#

&+2)+:"+-*23# %# 2+# )%-24+4(8'# $92# ?+'-# (-# )%-@(-4%# &'# )%$:'4'-)+*2# C('# :('&'-# 8# &'?'-#

+-4'57*72'#*#4%&%2#"%2#)*$:%2#&'#'24(&+%3#:%7#2(#+$:%74*-)+*#'-#'"#&'2*77%""%#&'#D*?+"+&*&'2#

:*7*# *?%7&*7#:7%?"'$*2#8#:"*-4'*7# 2%"()+%-'2#(4+"+G*-&%# "*2#D'77*$+'-4*2# 4')-%",5+)*23# "*#

)*:*)+&*&#&'#*-9"+2+2#)(*-4+4*4+=%3#"*#)7'*4+=+&*&3#"*#+--%=*)+,-#8#'"#&+2'E%3#4%&%#"%#)(*"#-%#

'2#'H)"(2+=%#&'#"*2#""*$*&*2#L)+'-)+*2#&(7*2M#%#+-5'-+'76*2A#

#

/'-+'-&%# '-# )('-4*# "%# *-4'7+%73# ='7'$%2# ),$%# '"# $%&'"%# '&()*4+=%# &'# "*# F-+='72+&*&#

)%-4'$:"*#+-4'-)+%-'2#:'&*5,5+)*2#8#$'4%&%"%56*2#&'#'-2'E*-G*#8#*:7'-&+G*@'#)%$:*4+?"'2#

)%-#(-#'->%C('#./!03#C('#)%-47+?(8'-#*#*&C(+7+73#&'2*77%""*7#8#)%-2%"+&*7#)%$:'4'-)+*2#

=+4*"'2#:*7*#'"#$(-&%A#

&1-123)-4/3521/'.)6')78,9:)'#$;<'

!H+24'-#=*7+*2#>%7$*2#&'#+-4'57*)+,-#&'#"*2#&+2)+:"+-*2#./!0#'-#"%2#&+2'E%2#)(77+)("*7'2O#'"#

'->%C('#&'#2+"%23#'"#'->%C('#&'#+-2'7)+,-#2$09$(($(!+::7.+*#8#8#'"#'->%C('#&'#+-4'57*)+,-#

Eduación STEM y e l  Modelo  Educat ivo de la  Univers idad San Marcos 3



!"#$%&'()*'+,-$*'(./%&$&0*$1/'2(!).3!"#$$%&'!($)*#+%),!-*%$%&'!.,!//0!.1234,!41450!
!

1T%?'742#8#S*-4(3#QRUQ<A##!"#'->%C('#:%7#2+"%2#)%-2+24'#'-#"*#'-2'E*-G*#&'#)*&*#(-*#&'#"*2#

)+'-)+*2#8#*74'2#&'#$*-'7*#*+2"*&*A##!"#'->%C('#&'#+-2'7)+,-#+-)%7:%7*#"*2#)+'-)+*2#8#"*2#*74'2#

&'-47%#&'#"%2#*:7'-&+G*@'2#&'#"*#&+2)+:"+-*A##V#'"#'->%C('#&'#+-4'57*)+,-3#)%$%#2(#-%$?7'#"%#

+-&+)*3#>%$'-4*#'"#47*?*@%#:%7#:7%8')4%2#'-#"%2#C('#2'#+-4'57*-#4%&*2#"*2#)+'-)+*2#8#"*2#*74'2#

&'"#$%&'"%#./!K0#'-#'"#&+2'E%#&'#2%"()+%-'2#*#:7%?"'$94+)*2#7'*"'2A#

N%7#2(#:*74'3#"*#%75*-+G*)+,-#W"%?*"#./!0#K""+*-)'#1QRUX<#:"*-4'*#(-#$*7)%#&'#47*?*@%#:*7*#

"*#'&()*)+,-#./!03#)%-24+4(+&%#:%7#(-*2#)%$:'4'-)+*2#)'-47*"'23#C('#+-)"(8'-O#:'-2*$+'-4%#

)764+)%3# 2%"()+,-#&'#:7%?"'$*23# )7'*4+=+&*&3# )%$(-+)*)+,-3# )%"*?%7*)+,-3#$*-'@%#&'#&*4%2#

)(*-4+4*4+=%2#8#)(*"+4*4+=%23#8#*">*?'4+G*)+,-#&+5+4*"A##S%$%#(-#)%$:%-'-4'#$(8#+$:%74*-4'3#

+-)"(8'#4*$?+;-#D*?+"+&*&'2#?"*-&*2#)%$%#"*#&'-%$+-*&*#L$'-4*"+&*&#./!0M3#C('#2'#7'>+'7'#

*#"*#)*:*)+&*&#&'#*?%7&*7#:7%?"'$*2#)%-#(-*#$'-4'#*?+'74*3#)%-2+&'7*7#(-*#*$:"+*#5*$*#&'#

2%"()+%-'23# ?(2)*7# "*# +--%=*)+,-# 8# 'H:7'2*7# +&'*2# &'# &+>'7'-4'2# $*-'7*2A# # Y47%2# &'# "%2#

*47+?(4%2#)%$:"'$'-4*7+%2#2%-#"*#;4+)*3#'"#"+&'7*G5%#8#"*#)%-2)+'-)+*#2%)+*"#8#)("4(7*"A#

!2#&')+73#"*#'&()*)+,-#./!0#:('&'#='72'#-%#)%$%#(-#)%-@(-4%#&'#&+2)+:"+-*2#C('#2'#'-2'E*-#

*#$*-'7*#&'#*2+5-*4(7*2#%#)%-4'-+&%2#C('#2'#+-2'74*-#'-#(-#:"*-#&'#'24(&+%23#2+-%#)%$%#(-#

)%$:"'@%# +-4'57*&%# &'# )%$:'4'-)+*2# C('# *:%74*-# *# "*# >%7$*)+,-# :7%>'2+%-*"#

+-&':'-&+'-4'$'-4'#&'#"*#&+2)+:"+-*#&'#'24(&+%A##!24'#B"4+$%#'23#:7')+2*$'-4'3#'"#'->%C('#*"#

)(*"#2'#*&D+'7'#"*#F-+='72+&*&#*#47*=;2#&'#2(#$%&'"%#'&()*4+=%A##J*#+-4'57*)+,-#&'#'247*4'5+*2#

./!0#'-#4%&%2#"%2#:"*-'2#&'#'24(&+%#)%-47+?(8'#*#>%$'-4*7#D*?+"+&*&'2#)764+)*23#*-*"64+)*23#

)(*-4+4*4+=*23#)7'*4+=*2#'# +--%=*&%7*2#'-#(-*#&+='72+&*&#&'#)*77'7*23#'-7+C(')+'-&%#*26# "%2#

:'7>+"'2#:7%>'2+%-*"'2#8#?7+-&*-&%#(-*#2,"+&*#>%7$*)+,-#'-#)%$:'4'-)+*2#C('#2'79-#)764+)*2#

:*7*#4%&%#:7%>'2+%-*"#'-#2(#'@'7)+)+%#>(4(7%A##I'#'24*#$*-'7*3#:*2'$%2#*#7'=+2*7#?7'='$'-4'#

)(9"'2#2%-#"%2#?'-'>+)+%2#C('#:7%)(7*#(-#'->%C('#./!0#&'-47%#&'"#$%&'"%#'&()*4+=%A#

#

")7)8525,/'.)6')78,9:)'#$;<'

I'2&'#"*#:'72:')4+=*#+-&+)*&*#*-4'7+%7$'-4'3#'"#'->%C('#./!0#'-#"*#'&()*)+,-#47*'#)%-2+5%#

$B"4+:"'2# ?'-'>+)+%23# '-# )(*"C(+'7# &+2)+:"+-*# %# )*$:%# &'# '24(&+%A# # K# )%-4+-(*)+,-3# 2'#

:7'2'-4*-#*"5(-%2#&'#'""%2#1Z(7-2#'4#*"A3#QRQU3#:A[<O#

Eduación STEM y e l  Modelo  Educat ivo de la  Univers idad San Marcos 4



!"#$%&'()*'+,-$*'(./%&$&0*$1/'2(!).3!"#$$%&'!($)*#+%),!-*%$%&'!.,!//0!.1234,!41450!
!

UA! Z7+-&*#*#"%2#'24(&+*-4'2#'"#)%-%)+$+'-4%#8#"*#)%$:7'-2+,-#-')'2*7+*2#:*7*#"%2#47*?*@%2#

&'"#>(4(7%A#

QA! N%4'-)+*# "*# )(7+%2+&*&# +-4'"')4(*"# 8# "*# )7'*4+=+&*&A# # .(# '->%C('# )%"*?%7*4+=%# 8# 2(#

;->*2+2#'-#'"# 47*?*@%#'-#'C(+:%#:'7$+4'#*&C(+7+7#D*?+"+&*&'2#2%)+*"'2#8#*$:"+*7#2(2#

:'72:')4+=*2A#

\A! .(# ;->*2+2# '-# '"# :'-2*$+'-4%# )764+)%# )%-47+?(8'# *# '-)%-47*7# -('=*2# 7(4*2# :*7*# "*#

+--%=*)+,-A#

]A! S%-47+?(8'#*#"*#&+-*$+G*)+,-#&'#"*#')%-%$6*3#"*#+--%=*)+,-3#'"#'$:7'-&+$+'-4%A#

#

K&'$92# &'# "*2# )"*7*2# ='-4*@*2# :*7*# '"# *:7'-&+G*@'# 2'E*"*&*2# :%7# '24%2# *(4%7'23# :%&'$%2#

$'-)+%-*7#C('#(-#'->%C('#./!K0#'2#$(8#+$:%74*-4'#:*7*#*&C(+7+7#)%$:'4'-)+*2#*-*"64+)*2#

8#)764+)*23#*#:*74+7#&'"#:'-2*$+'-4%#)+'-46>+)%3#'"#:'-2*$+'-4%#&'#&+2'E%#2($3-5/!,#-/@-/58#8#"*#

2%"()+,-#&'#:7%?"'$*2A##!->7'-4*#*#"%2#'24(&+*-4'2#*#2+4(*)+%-'2#7'*"'2#8#2+5-+>+)*4+=*2#&'2&'#

(-*# :'72:')4+=*# +-4'7&+2)+:"+-*7+*3# *# "*# ='G# C('# 5'-'7*# '2:*)+%2# :*7*# '"# *:7'-&+G*@'# &'#
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#
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bA! N7%57*$*)+,-A##S%-2+24'#'-#:7%$%='7#'"#:'-2*$+'-4%#)%$:(4*)+%-*"3#&'2*77%""*-&%#
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)*$:%2#&'#'24(&+%A#

#

!(&1)"-()&-"0+$C56)&"-&($&3456-%.5"$"&
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!-#"*#)%-247())+,-#&'"#$%&'"%#'&()*4+=%3#"*#F-+='72+&*&#D*#2+&%#=+2+%-*7+*3#+-)%7:%7*-&%#"*2#

*)4+=+&*&'2#./!0#)%$%#:*74'#>(-&*$'-4*"#&'#"*2#'247*4'5+*2#&'#*:7'-&+G*@'A##S%-#'""%3#'"#
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UA! J*#*:"+)*)+,-#&'#"*2#:'&*5%56*2#&'#*:7'-&+G*@'#*)4+=%A#
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*($'-4*&%3#'-#'"#C('#2'#(4+"+G*-#"*2#4')-%"%56*2#'&()*4+=*2#)%$%#*:%8%A##J*#)%$?+-*)+,-#&'#
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4+'-'#"*#$'4*#&'#>%7$*7#:7%>'2+%-*"'2#C('#:('&*-#*74+)("*7#"*2#)%$:'4'-)+*2#&+2)+:"+-*7'2#)%-#
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