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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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+20!%#,20!%$! +#0!&*(:$.0(%#%$0!5N-+('#04!6&$!02*! +20!%(052*(-+$0B!Q*!'#..$.#0!'212!

W?0('#4! D215&,#'()*4! L*3$*($.?#! R$'J*('#4! L*3$*($.?#! Q+$',.)*('#! $! L*3$*($.?#!

Q+=',.('#4!1J0!%$+!GFk!%$!+#!1#,.?'&+#!'2..$052*%$!#!;21-.$0A4!52.!+2!,#*,24!0$!%$-$*!

6&$!.$#+(/#.!9!>21$*,#.!+#0!#''(2*$0!*$'$0#.(#0!5#.#!6&$!#+!,($152!6&$!5.21&$:#*!+#0!

'#..$.#0!$*!$0,$!'#1524!0$!+23.$!(*'2.52.#.!&*!1#92.!*N1$.2!%$!1&7$.$0B!

^2.! +2! ,#*,24! $*! $+! 0(0,$1#! %$! $%&'#'()*! 0&5$.(2.! $0! %$! 0&1#! (152.,#*'(#! 6&$! +#0!

&*(:$.0(%#%$0!,21$*!$*!'&$*,#!$0,20!*N1$.20!5#.#!6&$!'#%#!:$/!(*,.2%&/'#*!%$*,.2!%$!0&0!

'#..$.#0!+#0!$0,.#,$3(#0!P,$1!0(*!%$7#.!%$!+#%2!#!+#0!1&7$.$04!52.!$+!'2*,.#.(24!12,(:#.+#0!#!0$.!

5#.,?'(5$0!$*!$+!3.$1(2!%$!+#0!(*3$*($.?#04!52.!$7$15+204!2!52.6&$!*2!'#..$.#0!$*!$+!J.$#!%$!

*N1$.204!2!(*:$0,(3#'(2*$0B!!

"#!#&,2.#!P2+#*2!<EFEH@!1$*'(2*#!$*!0&!#.,?'&+2!%$!"#!_$5N-+('#!1$*'(2*#!+#!(152.,#*'(#!

%$!6&$! +#0!C*(:$.0(%#%$0! #%$1J0!%$!5.25('(#.4! %$-$*!#529#.! ,2%#0! #6&$++#0! #''(2*$0!6&$!

>2.,#+$/'#*!+#!$*0$O#*/#!PIQR!9!'2#%9&:$*!#!+#!(*'2.52.#'()*!%$!+#0!1&7$.$0B!L*('(#,(:#0!

'212!+#0!6&$!5.21&$:$!#',&#+1$*,$!$+!D2*0$72!l#'(2*#+!5#.#!L*:$0,(3#'(2*$0!D($*,?>('#0!9!

I$'*2+)3('#0!<DilLDLI@4!9!+#!W&*%#'()*!D20,#!_('#!Q0,#%20!C*(%20!5#.#!+#!D225$.#'()*!

<D_CPT@!$*!#+(#*/#!'2*!+#!(*'&-#%2.#!V,:%$&*W#4*P#*!V20=!9!'2*!$+!#'215#O#1($*,2!%$!

I:+10*X1(#:4!6&$!$*!'2*7&*,2!;#*!5.25&$0,2!$+!5.23.#1#!DilPIQ"T_4!(*'$*,(:#*!#!+#0!
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!"#$%&'()*'+,-$*'(./%&$&0*$1/'2(!).3!"#$$%&'!($)*#+%),!-*%$%&'!.,!//0!12342,!56570!
!

1&7$.$0! %$+! 5#?0! #! 3$*$.#.! (%$#0! %$! *$32'(2! $*! J.$#0! %$! '($*'(#4! ,$'*2+23?#4! (*3$*($.?#! 9!

1#,$1J,('#0!4!0(*!%&%#!'2*0,(,&9$*!&*!(152.,#*,$!#5292!5#.#!5.212:$.4!>#'(+(,#.!9!>2.,#+$'$.!

+#!5#.,('(5#'()*!%$!+#0!1&7$.$0!$*!+#!.&,#!%$+!PIQR4!&*!5.29$',2!1&9!:#+(202!9!$*!+#!%(.$''()*!

'2..$',#!6&$!'212!5#?0!%$-$120!.$'2*2'$.!9!#529#.B!!

^2.! 0&!5#.,$4! +#!ClQPDi! <EFEE@!%$0,#'#!6&$! #!5$0#.! %$!6&$! #',&#+1$*,$!;#9!1J0!*(O#0!

$0'2+#.(/#%#0!6&$!#*,$04!=0,#0!*2!0#'#*!$+!1(012!5.2:$';2!6&$!+20!*(O20!%$!+#!(3&#+%#%!%$!

252.,&*(%#%$0!5#.#!'215+$,#.!9!-$*$>('(#.0$!5+$*#1$*,$!%$!+20!$0,&%(20!6&$!;#*!$0'23(%2B!

"20!5.$7&('(204!+#0!*2.1#0!02'(#+$0!9!+#0!$M5$',#,(:#0!+(1(,#*!+#!'#+(%#%!%$!+#!$%&'#'()*!9!%$!

+#0!#0(3*#,&.#0!6&$!$0,&%(#*!1&';#0!*(O#0!9!1&7$.$0B!m0,#0!0$!$*'&$*,.#*!5#.,('&+#.1$*,$!$*!

>.#*'#!1(*2.?#!$*!+#0!%(0'(5+(*#0!%$!'($*'(#04!,$'*2+23?#4!(*3$*($.?#!9!1#,$1J,('#0!<PIQR4!

52.!0&0!0(3+#0!$*!(*3+=0@!94!$*!'2*0$'&$*'(#4!$*!+#0!'#..$.#0!:(*'&+#%#0!#!=0,#0B!

P$3N*!$+!(*>2.1$!$1-+$1J,('2!%$!+#!ClQPDi!<EFEE@4!+#!$%&'#'()*!%$!+#0!1&7$.$0!9!+#0!*(O#0!

$*!1#,$.(#!%$!PIQR4!0)+2!$+!f\k!%$!+20!$0,&%(#*,$0!1#,.('&+#%20!$*!+#0!'#..$.#0!:(*'&+#%#0!

#! +#0!PIQR!$*! +#!$%&'#'()*!0&5$.(2.!02*!1&7$.$04!9!0$!;#*!0$O#+#%2!%(>$.$*'(#0!$*!$0,#0!

%(0'(5+(*#0B!P)+2!$+!fk!%$! +#0!$0,&%(#*,$0!%$! +#!$%&'#'()*!0&5$.(2.4!52.!$7$15+24!$0'23$*!

.$#+(/#.!$0,&%(20!$*!$+!J1-(,2!%$!+#0!,$'*2+23?#0!%$!+#!(*>2.1#'()*!9!+#!'21&*('#'()*!<ILD@B!!

Q0,#0! %(05#.(%#%$0! %$! 3=*$.2! 02*! ,#*,2!1J0! #+#.1#*,$0! '&#*,2! 6&$! 0$! '2*0(%$.#! 6&$4! $*!

3$*$.#+4!+#0!'#..$.#0!:(*'&+#%#0!'2*!+#0!PIQR!'2*0,(,&9$*!+20!$15+$20!%$+!>&,&.24!+#!>&$./#!

12,.(/! %$! +#! (**2:#'()*4! %$+! -($*$0,#.! 02'(#+4! %$+! '.$'(1($*,2! (*'+&0(:2! 9! %$+! %$0#..2++2!

020,$*(-+$B!"#!ClQPDi!<EFEE@!5.$0,#!5#.,('&+#.!#,$*'()*!#!$0,20!#05$',20!'212!5#.,$!%$!+20!

$0>&$./20! 6&$! ++$:#! #! '#-2! 5#.#! 5.212:$.! $+! $152%$.#1($*,2! %$! +#0!1&7$.$0! 9! +#0! *(O#0!

1$%(#*,$!+#!$%&'#'()*4!9!$*!.$05&$0,#!#!+#0!%$'(0(2*$0!#%25,#%#0!52.!0&0!Q0,#%20!R($1-.20!

$*!+2!,2'#*,$!#!+#!>&*'()*!6&$!%$0$15$O#!+#!i.3#*(/#'()*!$*!$+!>21$*,2!%$+!+(%$.#/32!%$!+#0!

*(O#0!9!1&7$.$0!$*!+20!J1-(,20!%$!+#0!PIQR4!$!(*'+&02!%$+!#.,$!9!$+!%(0$O2B!!

^2.!$*%$4!+#!ClQPDi!<EFEE@!1$*'(2*#!6&$!,($*$*!'212!2-7$,(:2!!

Q152%$.#.!#!+#0!*(O#0!9!+#0!1&7$.$0!5#.#!6&$!$0,&%($*!9!'&.0$*!'#..$.#0!$*!$+!J1-(,2!

%$!+#0!PIQR!'2*0,(,&9$!&*!(15$.#,(:2B!I#+!9!'212!;#*!(*%('#%2!+20!1(*(0,$.(20!%$!

$%&'#'()*!9!2,.20!(*,$.$0#%20!$*!$+!P(1520(2!(*,$.*#'(2*#+!9!W2.2!%$!52+?,('#0!%$!+#!

ClQPDi! 6&$! #-2.%)! $0,#0! '&$0,(2*$0! <Z#*3n2n4! EFHo@4! 0$! *$'$0(,#*! .$05&$0,#0!
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!

;2+?0,('#0!$!(*,$.0$',2.(#+$0!(*,$3.#+$0!6&$!5$.1(,#*!+#!5#.,('(5#'()*!%$!+#0!*(O#0!9!+#0!

1&7$.$0!$*!+#!-N06&$%#!%$!02+&'(2*$0!5#.#!;#'$.!>.$*,$!#!+20!%$0#>?20!5$.0(0,$*,$0B!

Q*! '2*0$'&$*'(#4! #! +2! #*,$.(2.4! 0$! ;#'$! (*%(05$*0#-+$! '(,#.! #! ! +#0! #&,2.#0! %$+! %2'&1$*,2!

!-&1%&05'%* !"#$%$'B)* IG!J* :%1%* JYM'$(Z* ['-'B)* "0* \M'&(* V)&01-0$&(1'%6Z* $#%&1(* 0H0-*

0-&1%&Y5'$(-4! +#0! '&#+$0! -.(*%#*! &*#! 0$.($! %$! .$'21$*%#'(2*$0! .$+$:#*,$0! 6&$! 52%$120!

$*>2'#.!$*!&*!$*,2.*2!*#'(2*#+4!5#.#!+23.#.!&*#!:(0()*!#15+(#!%$!+#0!$0,.#,$3(#0!PIQR!$*!+#0!

'#..$.#0!#!*(:$+!*#'(2*#+!#!+20!3=*$.20!6&$!;#9!#!*(:$+!%$!02'($%#%4!,#+$0!'2124!!

HB! L*'.$1$*,#.! %$! >2.1#! $0,.#,=3('#! $+! 3#0,2! $*!D($*'(#! 9! I$'*2+23?#4! #+(*$#%2! #! +#!

$0,.#,$3(#!%$!(**2:#'()*4!%$0#..2++2!%$!+#!>&$./#!+#-2.#+!9!Q%&'#'()*!$*!PIQRB!

EB! T:#*/#.!+#!'215.$*0()*!$!(15+('#'(2*$0!%$!&*#!Q%&'#'()*!$*!PIQR!%$!'#+(%#%!$*!

,2%20!+20!*(:$+$0!$%&'#,(:20!2-+(3#,2.(20!9!$*!Q%&'#'()*!P&5$.(2.4!#0?!'212!#!+2!+#.32!

%$!+#!:(%#4!$*!>2.1#!%$!,.#9$',2.(#0!5.2>$0(2*#+(/#*,$0B!

fB! "23.#.!&*#!$0,.#,$3(#!$>$',(:#!%$!c$0#..2++2!D2*,(*&2!%$!+20!c2'$*,$04!$*!PIQR4!$*!

>2.1#! %$! ,.#9$',2.(#0! >2.1#,(:#04! 6&$! ;#3#! 520(-+$! &*#! Q%&'#'()*! $*! PIQR! %$!

'#+(%#%!5#.#!,2%20B!

bB! W2.,#+$'$.! 9! *2.1#+(/#.! +#0! :(*'&+#'(2*$0! $*,.$! Q15.$0#0SL*%&0,.(#SD$*,.20! %$!

I.#-#72SR&0$20SQ05#'(20!^N-+('20!9!+#0!Q0'&$+#0!6&$!%$*!5($!#!&*#!>2.1#'()*!1J0!

:(:$*'(#+! 9! '$.'#*#! #+! 1&*%2! .$#+! 6&$! 1J0! ,#.%$! $*>.$*,#.J*! *&$0,.20! 7):$*$04!

(*'+&9$*%24! $0,#*'(#04! 5#0#*,?#04! 1$*,2.?#04! (*:$0,(3#'()*4! $,'B4! $*! +20! J1-(,20! %$!

$%&'#'()*!>2.1#+4!*2!>2.1#+!$!(*>2.1#+$0B!

\B! Q0,#-+$'$.! (*%('#%2.$0! 6&$! 5$.1(,#*! 12*(,2.$#.! $+! #:#*'$! %$! PIQR! $*! $+! 5#?04!

(*'+&9$*%2!(*%('#%2.$0!02-.$Y!(**2:#'()*4!+#!5#.,('(5#'()*!%$!+#0!1&7$.$0!$*!'#..$.#0!

'($*,?>('#0!$!(*3$*($.?#04!+#!5$.,(*$*'(#!%$!+#!2>$.,#!%$!'#..$.#0!,='*('#0!%$!#'&$.%2!#!

+20!0$',2.$0!$'2*)1('20!5.(2.(,#.(204!$+!,(52!%$!$15+$2!9!$M5$',#,(:#0!%$!(*3.$02!52.!

J.$#!%$!'#..$.#4! #',(,&%$0!$! (*,$.$0$0!PIQR!$*!$%#%!5.(1#.(#4! 0$'&*%#.(#!9!1$%(#!

0&5$.(2.4!%2'$*,$0!9!PIQR4!$*,.$!2,.204!1#*,$*($*%2!0($15.$!$+!>2'2!$0,.#,=3('2B!

XB! p&$!+#!Q%&'#'()*!PIQR!%$!'#+(%#%!0$!(15+$1$*,$!5#.#!,2%#0!9!,2%204!'212!'&+,&.#!

%$*,.2!9!>&$.#!%$!+#0!$0'&$+#0B!

W(*#+1$*,$4!52%$120!:(0&#+(/#.!6&$!+20!%$0#>?20!02*!3.#*%$04!5$.2!$0!'2*>2.,#%2.!$0,#.!#!+#!

1(.#!6&$!$*!D20,#!_('#!52'2!#!52'2!0$! ,.#,#!1J0!$0,$! ,$1#!9!6&$!$*! +#0! (*0,(,&'(2*$0!%$!
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!

$%&'#'()*!0&5$.(2.!0$!;#!,.#,#%2!%$!(.!(*'2.52.#*%2!52'2!#!52'2!$0,#0!$0,.#,$3(#04!'+#.2!$0,J4!

6&$!5#.#!&*!>&,&.2!0$.?#!(%$#!+#!'2+#-2.#'()*!%$!2.3#*(/#'(2*$04!#',2.$0!5N-+('20!9!5.(:#%204!

9!6&$!'#%#!:$/!0$!0&1#*!1J0!#',2.$0!$0,.#,=3('204!5#.#!6&$4!'2*!0$3&.(%#%!+#0!#''(2*$0!$*!+#!

$%&'#'()*! PIQR4! 0$#*! &*! ,.#152+?*! %$! -($*$0,#.! 9! %$0#..2++2! 020,$*(-+$! ! 5#.#! +20! 9! +#0!

$0,&%(#*,$0! #! *(:$+! *#'(2*#+! 9! 52.! 6&=! *2! (*,$.*#'(2*#+4! +2! 6&$! 0$3&.#1$*,$! -.(*%#.J! +#!

252.,&*(%#%!#!,2%#0!9!,2%20!%$!32/#.!%$!&*#!'(&%#%#*?#!5+$*#B!

!

FD@FH:=CD@?=%!

T!'2*,(*&#'()*4!0$!%$03+20#*!+#0!0(3&($*,$0!'2*'+&0(2*$04!!

HB! "#! #5+('#'()*! %$! +#0! $0,.#,$3(#0! PIQR! 5&$%$*! &0#.0$! $*! +#! $%&'#'()*! '212!

#',(:(%#%$0! $M,.#'&..('&+#.$0! '&15+($*%2! +20! 2-7$,(:20! '&..('&+#.$0! 6&$! #529#*! $+!

%$0#..2++2! %$! ;#-(+(%#%$0! '212! +#! '2+#-2.#'()*4! +#! .$02+&'()*! %$! 5.2-+$1#04! +#!

'.$#,(:(%#%4!$+!5$*0#1($*,2!'.?,('2!9!$+!5$*0#1($*,2!'215&,#'(2*#+B!

EB! "#0! C*(:$.0(%#%$0! #! *(:$+! *#'(2*#+! #',&#+1$*,$! ,($*$*! $+! ! .$,2! %$! 02+:$*,#.! +#0!

*$'$0(%#%$0!%$!>2.1#'()*!%$+!.$'&.02!;&1#*2!6&$!:#!+(3#%2!#!+#0!$0,.#,$3(#0!PIQRB!

fB! Q+!>&,&.2!%$!+#0!(*0,(,&'(2*$0!%$!Q%&'#'()*!P&5$.(2.!0$!:(0&#+(/#!#!,.#:=0!%$!&*#!*&$:#!

.$#+(%#%4!+#!'&#+!%$-$!0$.!'&-($.,#!)5,(1#1$*,$!9!6&$!.$052*%$.!#!+#0!#05(.#'(2*$0!%$+!

5#?0B!!

bB! Q+!%$0#..2++2!%$!+#!$%&'#'()*!PIQR!;#!0(%2!+#!0&1#!%$!1&';20!$+$1$*,20!#*,$.(2.$0!

9!0$!>2.1)!52.!&*!%$0#..2++2!>&$.,$!02-.$!+#0!'&#,.2!J.$#0!PBIBQBRB!^2.!$+!;$';2!%$!

;#-$.! ,.#-#7#%2! %&.#*,$! 1&';20! #O20! %$! >2.1#! 0$5#.#%#! 9! %(0'(5+(*#.(#4! $0,#120!

#'20,&1-.#%20!#!0$31$*,#.!9!52.!$0,2!5#.#!1&';#0!5$.02*#0!+#!>#+,#!%$+!'2152*$*,$!

;&1#*?0,('24! $*! $05$'(#+! +#0! #.,$0! %$*,.2! %$! +#! $M5.$0()*! PIQR4! ;#! 3$*$.#%2! +#!

*$'$0(%#%!%$!(*'+&(.!1J0!+$,.#0B!<Z2,$.24!0B>B@!

!

>?I?>?@FC$=!#C#HCDJ>KICF$=%!

Z2,$.24!VB!<0B>B@B!!"#$%$'B)*IG!J<!c(052*(-+$!$*Y!;,,50YqqaaaB0,$1$%&'2+B'21q+(-.2!!
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!

WL! d.2&5B! <EFEF@B! !6* $()$0:&(* IG!J7* ]^#Y* -'5)'3'$%_! g^J3(*#! a$-hB! c(052*(-+$! $*Y!

;,,50Yqq$0B>(S3.2&5B'21q$+S'2*'$5,2S0,$1S6&$S0(3*(>('#q!!

d.#04!RB!4!W27#'24!DB!9!P$3&.#4!"B!<EFEH@B!!-&1%&05'%*!"#$%$'B)*IG!J*:%1%*JYM'$(Z*['-'B)*

"0*\M'&(*V)&01-0$&(1'%6Z*$#%&1(*0H0-*0-&1%&Y5'$(-<!gc2'&1$*,2!$*!+?*$#hB!c(052*(-+$!

$*Y! ;,,50YqqaaaB12:(1($*,20,$1B2.3qa5S'2*,$*,q&5+2#%0qEFEHqFfqe(0(2k''kGH*S

%$SQk''kGHM(,2SL*,$.0$',2.(#+BSD&#,.2SQ7$0SQ0,.#,k'fk#[3('20rR2:(1($*,2S

PIQTRB5%>!!

`#.%a#.$B! <EFHb@B! !6* :(1`#Y* "06* -'-&0,%* IG!J* 0)* 6%* 0"#$%$'B)* %$&#%6<! g^J3(*#! a$-hB!

c(052*(-+$!$*Y!;,,50Yqq%$0'&-.$#.%&(*2B'21q$%&'#'(2*S0,$1q!!

P#+#0!cB! 9!Q05(,(#4!"B! <EFHX@B!a%-*IG!J*$(,(*0-&1%&05'%*:%1%* 3(1&%60$01* 6%* $'0)$'%* +* 6%*

&0$)(6(5b%<! c(052*(-+$! $*Y!

;,,50Yqq.$:(0,#0B&*('2.%2-#B$%&B'2q(*%$MB5;5q.((q#.,('+$q:($aqHHF[qHfbf!!

P2+#*24!TBLB!<1(=.'2+$0!EG!7&+(24!EFEH@4!PIQR!9!+#0!C*(:$.0(%#%$0B*a%*S0:O46'$%<*g^$.()%('2!!

$*! +?*$#hB! c(052*(-+$! $*Y! ;,,50YqqaaaB+#.$5&-+('#B*$,q*2,('(#q0,$1S9S+#0S

&*(:$.0(%#%$0sYtY,$M,ukQEkGFk[DkEFPIQRkEF$0kEF&*kEF$*>26&$kEF6&$4

#..#(3#.0$kEF$*kEF+20kEF'$*,.20kEF$%&'#,(:20!!

C*(:$.0(%#%! D#,)+('#! %$! D).%2-#B! <EFFG@B! ]^#Y* 0)&0)"0,(-* :(1* R(1,%$'B)* V)&051%6_!

gc2'&1$*,2! $*! +?*$#hB! c(052*(-+$! $*Y!

;,,50YqqaaaB&''B$%&B#.q52.,#+&''q#.';(:20qW(+$qe_RCqR(0(2*re_RCq>2.1#'(2*(*

,$3.#+B5%>!!

ClQPDiB! <EFEE@B! a%* 0"#$%$'B)* "0* 6%-* )'P%-* +* 6%-* ,#H010-* 0)* $'0)$'%-7* &0$)(6(5b%7*

')50)'01b%* +* ,%&0,c&'$%-* =IG!J><! g^J3(*#! a$-hB! c(052*(-+$! $*Y!

;,,50Yqq$0B&*$0'2B2.3q,;$1$0q$%&'#'(2*S(3&#+%#%S3$*$.2q0,$1!!

UNO(3#4! IB! 9! V&'#4! RB! <EFEF@B! !-&1%&05'%-* "'"c$&'$%-* 0)* 0"#$%$'B)* IG!JKIG!LJ<* a%*

&0$)(6(5b%* $(,(* 0H0* "06* $%,4'(* ,0&("(6B5'$(<! c(052*(-+$! $*Y!

;,,50Yqq%(#+*$,B&*(.(27#B$0q0$.:+$,q#.,('&+2v'2%(32uoGfE[oX!!
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