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1. INTRODUCCIÓN

1.1. PRESENTACIÓN Y OBJETIVOS

E"(0$+*%%'""'(0$("*(*9&8U80*0("*#'%*"($/(9'/0898'/$+(*0$96*0*+($+(6/*(0$("*+(3%8'%80*0$+(
>6$(/6$+&%*(+'98$0*0(J*(0$(9'/+80$%*%( +8(>68$%$( ""*-*%+$(*U*/4*0*K(1*(3%$U$/982/(0$(
%8$+?'+( "*#'%*"$+($+(6/'(0$( "'+( 8/089*0'%$+(-_+(3'&$/&$+(3*%*(-$08%( "*(9*"80*0(0$( "*+(
9'/0898'/$+(0$(&%*#*.'(F(+$(%$"*98'/*(*-3"8*-$/&$(9'/("*(+*"60d($"(#8$/$+&*%d("*(+*&8+<*9D
982/(F(&*-#8\/("*(3%'069&8U80*0K

!+A( 9'-'( "*( +$?6%80*0( F( "*( J8?8$/$( J*/(-$.'%*0'( /'&*#"$-$/&$( $/( "'+( e"&8-'+( *7'+d(
"'+(3%'#"$-*+(*+'98*0'+(*(6/*+(9'/0898'/$+($%?'/2-89*+(8/*0$96*0*+(0$"(&%*#*.'($+&_/(
*0>68%8$/0'(6/*(8-3'%&*/98*(9%$98$/&$K(@$($+&_(3%'0698$/0'(6/(*6-$/&'($/($"(/e-$%'(
0$(&%*+&'%/'+(0$(&83'(-6+96"'D$+>6$"\&89'+(fCGEg($/&%$("'+(&%*#*.*0'%$+d(>6$(+$(*+'98*(
3%8/983*"-$/&$(*("*+(9'/0898'/$+($%?'/2-89*+(0$"(&%*#*.'K(E+&'($+(3*%&896"*%-$/&$(U8+8#"$(
$/("'+(&*""$%$+(0$(%$3*%*982/(0$(*6&'-2U8"$+K

)8?6%*(P(h(!9&8U80*0$+(9'/(%8$+?'($%?'/2-89'($/(&*""$%$+(0$(%$3*%*982/(0$(*6&'-2U8"$+K

E/("'+(&8$-3'+(>6$(9'%%$/d("*(-$.'%*(0$("*($%?'/'-A*($/("'+(36$+&'+(0$(&%*#*.'d(/'(J*(0$(
9'/+80$%*%+$(9'-'(6/*(96$+&82/(#*/*"('(9'-'(6/(+8-3"$(iU*"'%(*7*080'jK(1*(*0$96*982/(
0$"(36$+&'(*("*(3$%+'/*(J*(0$(+$%(6/(<*9&'%($+$/98*"(0$("*('%?*/84*982/(0$"(&%*#*.'d(>6$(
*+'98*(6/(-$.'%( &%*#*.'(f-*F'%(3%'069&8U80*0d(-$.'%(9'-3$&8&8U80*0g(F(6/*(+6+&*/98*"(
%$069982/($/("'+(9'+&$+(0$%8U*0'+(0$("*+(#*.*+(F("'+(*9980$/&$+("*#'%*"$+K

E"(3%'32+8&'(0$"(3%$+$/&$(-*/6*"($+d(3'%(&*/&'d(3'/$%(*"(*"9*/9$(0$(&%*#*.*0'%$+d(.$<$+(
0$(&*""$%(F(&\9/89'+(0$(3%$U$/982/d($/&%$('&%'+d(6/*(J$%%*-8$/&*(>6$(*F60$(*(80$/&8k9*%(F(
+'"U$/&*%("'+(3%8/983*"$+(%8$+?'+($%?'/2-89'+($I8+&$/&$+($/($"(+$9&'%(0$"(-$&*"(f+6#+$9&'%(
0$(&*""$%$+(0$(%$3*%*982/(0$(*6&'-2U8"$+gK

E/(3*%&896"*%d("'+(!"#$%&'!((0$"(-*/6*"(+'/l

m( ;'/&%8#68%(*("*(-$.'%*(0$("*+(9'/0898'/$+($%?'/2-89*+(0$"(&%*#*.'($/($"(+$9&'%(0$"(-$&*"(
f+6#+$9&'%(0$(&*""$%$+(0$(%$3*%*982/(0$(*6&'-2U8"$+g(-$08*/&$(*998'/$+(0$(+$/+8#8"84*D
982/d(8/<'%-*982/(F(<'%-*982/K

m( :%'-'98'/*%(6/*(96"&6%*(3%$U$/&8U*($/&%$("'+(&%*#*.*0'%$+(0$"(+$9&'%K
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m( R8+$-8/*%( "*(96"&6%*(0$( "*(3%$U$/982/($/&%$( "*+(3$>6$7*+(F(-$08*/*+($-3%$+*+(0$"(
+$9&'%d( 9'/( $"( k/( 0$( >6$( +$( 3%'0649*( 6/( 9*-#8'( 0$( J_#8&'+( F( 9'/069&*+( &$/0$/&$(
*( %$0698%( "*( 8/980$/98*(0$(3%'#"$-*+($%?'/2-89'+(F(0$( &%*+&'%/'+(0$( &83'(-6+96"'D
$+>6$"\&89'K

m( G$.'%*%("*+(9*3*980*0$+(0$(*9&6*982/(3%$U$/&8U*($/("*+($-3%$+*+d(8/<'%-*/0'(+'#%$(
"'+( %8$+?'+( $%?'/2-89'+( -_+( 8-3'%&*/&$+( F( 3%'3'%98'/*/0'( 9%8&$%8'+( $%?'/2-89'+(
?$/$%*"$+(F($+3$9Ak9'+(0$(&*%$*+(%$3%$+$/&*&8U*+(0$"(+$9&'%K

m( )'-$/&*%( "*( 3*%&8983*982/( 0$( "'+( &%*#*.*0'%$+( $/( "*( 80$/&8k9*982/( F( %$+'"6982/( 0$(
3%'#"$-*+($%?'/2-89'+(9'-6/$+($/(+6+(36$+&'+(0$(&%*#*.'K

@$(3%$&$/0$(3'%(&*/&'(>6$($"(-*/6*"(9'/+&8&6F*(6/(-*&$%8*"(0$(&%*#*.'(>6$(+8%U*(9'-'l

m( ;'/+6"&*(3*%*(&%*#*.*0'%$+(F('&%'+(3%'<$+8'/*"$+(%$"*98'/*0'+K

m( M/<'%-*982/(3*%*(&\9/89'+(0$(3%$U$/982/(F('&%'+(8-3"89*0'+(>6$($+&\/(9*3*98&*0'+(3*%*(
-'08k9*%("*+(9'/0898'/$+(F($"($/&'%/'(0$(&%*#*.'K

m( E"$-$/&'(9$/&%*"(0$(6/(3"*/(0$(<'%-*982/(+'#%$(3%$U$/982/(0$(%8$+?'+($%?'/2-89'+(
08%8?80'(*("'+(&%*#*.*0'%$+K

;'/($+&$($+3A%8&6(+$(J*(0$+*%%'""*0'($"(3%$+$/&$(-*/6*"()*+,!-!./0121345*671*(8$9
:&0;1+$<$+$-:&010;1($:%!+1=$1%0;;$+$(1=$1+$80+0:&>-1=$10?%!.>'&;$(@d($"(96*"(J*(+80'(
$"*#'%*0'( 3'%( &\9/89'+( $( 8/U$+&8?*0'%$+( 0$"( A-(%&%?%!1 =$1B&!.$:C-&:01=$1D0;$-:&01
fMNOgd( 9'/( "*( 9'"*#'%*982/( 0$( 3%'<$+8'/*"$+( 0$( "*(E$=$+0:&>-1 =$1 A-=?(%+&01 =$1FGH1
I5JK9FGHLK

:'%(e"&8-'d(0$+$*-'+(*?%*0$9$%(+6(0$+8/&$%$+*0*(9'"*#'%*982/(*("'+(&*""$%$+(0$(%$3*%*982/(
0$(*6&'-2U8"$+(>6$(J*/(3*%&8983*0'($/($"($+&608'(>6$(J*(+$%U80'(0$(#*+$(*($+&$(-*/6*"K(

E+(/6$+&%'(0$+$'(>6$($+&$(&%*#*.'(+$*(e&8"(*(&'0*+("*+($-3%$+*+(0$"(+$9&'%(F($+3$98*"D
-$/&$(*("'+(&%*#*.*0'%$+(*("'+(>6$(U*(08%8?80'K

1.2. METODOLOGÍA EMPLEADA

:*%*($"*#'%*%($"(-*/6*"(+$(J*(+$?680'(6/*(.$%!=!;!,/010$(8/U$+&8?*982/(9$/&%*0*($/("'+(
+8?68$/&$+(*+3$9&'+l

m( ,$U8+82/(#8#"8'?%_k9*(F(0'96-$/&*"(+'#%$("'+(+8?68$/&$+(*+3$9&'+l

(D ,8$+?'+( "*#'%*"$+( $/( $"( +$9&'%( 0$"(-$&*"( f+6#+$9&'%( 0$( &*""$%$+( 0$( %$3*%*982/( 0$(
*6&'-2U8"$+gK

(D M0$/&8k9*982/(0$( "'+(3%'#"$-*+($%?'/2-89'+(-_+( <%$96$/&$+($( 8-3'%&*/&$+($/($"(
+$9&'%K

(D ,$9'-$/0*98'/$+(F(9%8&$%8'+(0$(08+$7'($%?'/2-89'(0$("*+(9'/0898'/$+(0$(&%*#*.'K

(D N6$/*+(3%_9&89*+d($.$-3"'+(F(9*+'+(0$(\I8&'K

m( M0$/&8k9*982/(0$("'+(36$+&'+(0$(&%*#*.'($I8+&$/&$+($/($"(+6#+$9&'%(0$(&*""$%$+(0$(%$3*D
%*982/(0$(*6&'-2U8"$+(F(+$"$9982/(0$(*>6$""'+(9'/(-*F'%(8/980$/98*(0$(%8$+?'+($%?'D
/2-89'+K
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m( E+&608'(0$(9*-3'($/("'+(36$+&'+(0$(&%*#*.'(+$"$998'/*0'+d(9'/($"(k/(0$($U*"6*%("'+(
%8$+?'+($+3$9Ak9'+(0$($+&'+(36$+&'+(F('#&$/$%(8/<'%-*982/(0$(3%8-$%*(-*/'(3'%(3*%&$(
0$(%$+3'/+*#"$+(F(&%*#*.*0'%$+K

m( E"*#'%*982/(0$"(-*/6*"d(6+*/0'(&'0*("*(8/<'%-*982/(%$9'38"*0*($/("'+(36/&'+(*/&$%8'%$+(
F(6+*/0'(9%8&$%8'+(3$0*?2?89'+(3*%*(<*98"8&*%("*(&%*/+-8+82/(0$("*(-8+-*K

1.3. ESTRUCTURA Y CONTENIDO

E"( 9'/&$/80'( 0$"(-*/6*"( $+&_( '%?*/84*0'( $/( &$-*+d( "'+( 96*"$+( &%*&*/d( 0$+0$( *+3$9&'+(
?$/$%*"$+( 0$( "*( $%?'/'-A*d( J*+&*( 36/&'+( $+3$9Ak9'+( 0$( 9*0*( 6/'( 0$( "'+( 36$+&'+( 0$(
&%*#*.'(9'/+80$%*0'+K(;*0*(6/'(0$("'+(&$-*+(>6$(9'-3'/$/($"(-*/6*"(+8?6$(6/*($+&%69D
&6%*(3*%$980*d(9'/(6/(0$+*%%'""'(0$(9'/&$/80'+(0'/0$(+$(&%*&*/("'+(08+&8/&'+(*+3$9&'+($/(
3%'<6/080*0(f8"6+&%*0'+(9'/(k?6%*+($(8-_?$/$+(0$"($+&608'(0$(9*-3'gd(F(9'/(6/(%$+6-$/(
k/*"(>6$($+(6/*(%$9'38"*982/(+'#%$("'+(*+3$9&'+(&%*&*0'+(-_+(%$"$U*/&$+K

E"(9'/&$/80'(0$("'+(&$-*+(>6$(9'-3'/$/($"(-*/6*"($+($"(+8?68$/&$l

m( E/&$/0$%("*(E%?'/'-A*K(

(D M/&%'069982/(*("*($%?'/'-A*l(>6\($+d(3*%*(>6\(+8%U$d(0$(>6\(-*/$%*(36$0$(*F60*%D
/'+(*(-$.'%*%("*(3%'069&8U80*0(F("*(+*"60($/($"(&%*#*.'K

m( 1'+(&*""$%$+(0$(%$3*%*982/(0$(*6&'-2U8"$+K

(D R$+9%83982/(0$"(+$9&'%d(0*&'+(0$(%$<$%$/98*(F('%?*/84*982/(0$("'+(36$+&'+(0$(&%*#*.'K

m( ;2-'($U*"6*%("*+(9'/0898'/$+($%?'/2-89*+($/($"(&*""$%K

(D @$(3%'3'/$(6/(3%'&'9'"'(3*%*($U*"6*%("'+(%8$+?'+($%?'/2-89'+d(8/9"6F$/0'(6/*("8+&*(
0$(9'-3%'#*982/(3*%*(&*""$%$+(F("*(%$<$%$/98*(*(-$&'0'"'?A*+($+3$9Ak9*+K

m( ;2-'(-$.'%*%("*+(9'/0898'/$+($%?'/2-89*+K

(D ,$U8+82/(0$("'+(%8$+?'+($%?'/2-89'+(-_+(<%$96$/&$+($/("'+(&*""$%$+K(;*0*(%8$+?'(+$(
$+&%69&6%*($/(&%$+(3*%&$+l

n( R$+9%83982/(0$"(%8$+?'(F(+6(8/980$/98*($/("'+(&*""$%$+K

n( ,$9'-$/0*98'/$+(?$/$%*"$+(3*%*($U8&*%('(-8/8-84*%($"(%8$+?'K

n( )89J*+(9'/(%$9'-$/0*98'/$+(-_+(0$&*""*0*+(F($.$-3"'+K
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2. ENTENDER LA ERGONOMÍA

2.1. QUÉ ES LA ERGONOMÍA

1*(E%?'/'-A*($+(6/(9'/.6/&'(0$(9'/'98-8$/&'+(>6$(&%*&*(0$(*0*3&*%("'+(3%'069&'+d("*+(
&*%$*+d("*+(J$%%*-8$/&*+d("'+($+3*98'+(F($"($/&'%/'($/(?$/$%*"(*("*(9*3*980*0(F(/$9$+8D
0*0$+( 0$( "*+( 3$%+'/*+K( E"( '#.$&8U'( 3%8/983*"( 0$( "*( $%?'/'-A*( $+(-$.'%*%( "*( $k98$/98*d(
+$?6%80*0(F(#8$/$+&*%(0$("'+(&%*#*.*0'%$+K

5/(*+3$9&'(-6F(8-3'%&*/&$(0$("*($%?'/'-A*($+(>6$($+&_(9$/&%*0*($/("*+(3$%+'/*+K(:'%(
$""'d("*($%?'/'-A*($+&608*("*+(%$*998'/$+d(9*3*980*0$+(F(J*#8"80*0$+(0$("'+(&%*#*.*0'D
%$+d(0$(-*/$%*(>6$(+$(36$0*(08+$7*%(+6($/&'%/'(F($"$-$/&'+(0$(&%*#*.'(*.6+&*0'+(*(
$+&*+(9*3*980*0$+(F(>6$(+$(9'/+8?*/(6/*+(9'/0898'/$+(23&8-*+(0$(9'/<'%&(F(0$($k9*98*(
3%'069&8U*K

;6*/0'(+$($+&608*/("'+(36$+&'+(0$(&%*#*.'(0$+0$($"(36/&'(0$(U8+&*($%?'/2-89'(36$0$/(
$/9'/&%*%+$(3%'#"$-*+($/(08<$%$/&$+(96$+&8'/$+l

m( 1*+(9'/0898'/$+(*-#8$/&*"$+(0$"(36$+&'(0$(&%*#*.'l(
8"6-8/*982/d(%680'd(&$-3$%*&6%*d(U8#%*98'/$+d($&9K

m( E"(08+$7'(0$"(36$+&'(0$(&%*#*.'l(*"&6%*+(0$(&%*#*.'d(
$+3*98'(08+3'/8#"$d(J$%%*-8$/&*+(6&8"84*0*+d($&9K

m( 1*(9*%?*(<A+89*(%$*"84*0*l(3'+&6%*+(<'%4*0*+d(-'U8D
-8$/&'+( %$3$&8&8U'+d( -*/$.'( -*/6*"( 0$( 9*%?*+d(
<6$%4*+d($&9K

m( 1'+(*+3$9&'+(-$/&*"$+('(3+89'+'98*"$+(0$"(&%*#*.'l(
0$+9*/+'d(3%$+82/(0$(&8$-3'+d(3*%&8983*982/($/("*+(
0$98+8'/$+d(%$"*98'/$+($/&%$(9'-3*7$%'+(F(9'/( "'+(
%$+3'/+*#"$+d($&9K

@8(+$(0$&$9&*/(3%'#"$-*+($/(*"?6/*(0$($+&*+(96$+&8'/$+( "*($%?'/'-A*(36$0$(3%'3'/$%(
08<$%$/&$+(+'"698'/$+(3*%*($"8-8/*%('(%$0698%(+6+($<$9&'+(+'#%$($"(&%*#*.*0'%K(:*%*($""'d("*(
$%?'/'-A*(&8$/$($/(96$/&*(9%8&$%8'+(#*+*0'+($/(08<$%$/&$+(08+983"8/*+l

m( 1*(*/&%'3'-$&%A*(/'+(3$%-8&$(*.6+&*%("'+(08+$7'+(0$($+3*98'+d(-_>68/*+(F(J$%%*-8$/D
&*+(*("*+(08-$/+8'/$+(9'%3'%*"$+(0$("*+(3$%+'/*+d(0$(<'%-*(>6$(+$(<*98"8&$/("'+(*"9*/9$+(
F(*99$+'+(F(+$(%$0649*/("*+(3'+&6%*+(<'%4*0*+K

m( 1*(#8'-$9_/89*(3'+8#8"8&*(*.6+&*%("*+(&*%$*+(F($"(08+$7'(*("'+(-'U8-8$/&'+(F("*+(<6$%4*+(
>6$("*+(3$%+'/*+(+'-'+(9*3*9$+(0$(%$*"84*%K

m( 1*(k+8'"'?A*(/'+(*F60*(*($/&$/0$%(9'-'(08+$7*%("'+($/&'%/'+(*.6+&*0'+(*("*+(3'+8#8"8D
0*0$+(0$("*+(3$%+'/*+($/(96*/&'(*($+<6$%4'+d(&'"$%*/98*(*("*+(9'/0898'/$+(*-#8$/&*"$+d(
3$%9$3982/(+$/+'%8*"d($&9K

m( 1*(3+89'"'?A*(/'+(<*98"8&*("*(9'/9$3982/(0$("'+(36$+&'+(0$(&%*#*.'(0$(-*/$%*(>6$(+$*/(
9'-3%$/+8#"$+(*( "*+(3$%+'/*+d( <_98"$+(0$(6+*%d(>6$(/'(3%'U'>6$/(6/*( 9*%?*(-$/&*"(
$I9$+8U*d(>6$(/'+(3$%-8&*/(%$*998'/*%(*0$96*0*-$/&$(*("'+($+&A-6"'+d($&9K

)8?6%*(V(h(E%?'/'-A*l(
$U*"6*982/(0$("'+(*"9*/9$+(
-_I8-'+(0$(6/*(3$%+'/*K
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1*+(%$9'-$/0*98'/$+($%?'/2-89*+(36$0$/(8-3"89*%(9*-#8'+($/($"(08+$7'(0$"(36$+&'('($/(
"*(-*/$%*(0$(%$*"84*%($"(&%*#*.'K(G69J*+(0$($+&*+(+'"698'/$+(+'/(+$/98""*+(F(0$(<_98"(*3"89*D
982/(f3'%($.$-3"'l(9*-#8*%("*(6#89*982/(0$(-*&$%8*"$+d(6+*%(J$%%*-8$/&*+(-_+(*0$96*0*+(
'(%$*"84*%(3*6+*+(3$%82089*+go('&%*+(36$0$/(+$%(-_+(9'-3"$.*+(f3'%($.$-3"'l(08+$7*%(6/*(
/6$U*(-_>68/*('(9*-#8*%("*('%?*/84*982/(0$"(&%*#*.'gK(:'%($""'(%$+6"&*(3*%&896"*%-$/&$(
8-3'%&*/&$(9'/+80$%*%( "'+(9%8&$%8'+($%?'/2-89'+(0$+0$( "*+($&*3*+( 8/898*"$+(0$"(08+$7'(F(
*0>68+8982/(0$("*+(-_>68/*+d(J$%%*-8$/&*+(F($/&'%/'+(0$(&%*#*.'K

2.2. POR QUÉ ES IMPORTANTE LA ERGONOMÍA EN EL PUESTO DE TRABAJO

1*($%?'/'-A*(36$0$(*F60*%(*(-$.'%*%("*+(9'/0898'/$+(0$(&%*#*.'K(!+A(+$(9'/+8?6$(-*/&$D
/$%(6/(-*F'%(/8U$"(0$(+*"60l("*+(-$.'%*+($%?'/2-89*+(%$069$/("*+(0$-*/0*+(<A+89*+(0$"(
&%*#*.'(F('3&8-84*/( "*+(*9&8U80*0$+(>6$( &$/$-'+(>6$( %$*"84*%K(E+&'(0*(9'-'( %$+6"&*0'(
6/*(%$069982/($/("*(3'+8#8"80*0(0$(+6<%8%(6/*("$+82/('(0$(3*0$9$%(0'"$/98*+(*+'98*0*+(*"(
0$+$-3$7'("*#'%*"K(=&%'($<$9&'(#$/$k98'+'(0$("*($%?'/'-A*($+(>6$d(*"(-$.'%*%($"(08+$7'(
0$"($/&'%/'("*#'%*"d(+$(9'/+8?6$(8/9%$-$/&*%("*($k98$/98*(F("*(3%'069&8U80*0K

5/*(0$("*+(9'/+$96$/98*+(-_+(U8+8#"$+(0$("*(<*"&*(0$(9'/0898'/$+($%?'/2-89*+($/($"(36$+&'(
0$( &%*#*.'( +'/( "*+( ;$(&!-$(1.?(:?;!9$(M?$;N%&:0(d( "*+( 96*"$+( *<$9&*/( *( -e+96"'+d(
&$/0'/$+d(J6$+'+d("8?*-$/&'+('(08+9'+(8/&$%U$%&$#%*"$+K

E+&$(&83'(0$("$+8'/$+(+6$"$(+$%(0$(!"#$!%&#'(#)*#&+,-)d(-*/8<$+&_/0'+$(*"(3%8/9838'(9'-'(
-'"$+&8*+('(0'"'%($/(98$%&*+(3*%&$+(0$"(96$%3'(f$+3*"0*d(96$""'d(#%*4'+dKKKg(F($U'"698'/*/0'(
3'+&$%8'%-$/&$d(+8(/'(+$(-$.'%*/("*+(9'/0898'/$+($%?'/2-89*+(0$"(&%*#*.'d(J*98*("$+8'/$+(
9'-'(9'/&%*9&6%*+d(&$/08/8&8+d(&e/$"(9*%38*/'d($&9K

5/'(0$("'+(*+3$9&'+(-_+(0$+&*9*0'+(0$("*+("$+8'/$+(9*6+*0*+(3'%(<*9&'%$+($%?'/2-89'+(
$+(>6$(/'(*3*%$9$/(8/-$08*&*-$/&$d(+8/'(>6$(+$('%8?8/*/(3'%("*($I3'+8982/(3%'"'/?*0*(
*"(%8$+?'K(!(08<$%$/98*(0$(0*%/'+(6/(?'"3$(9'/($"(#*.'(0$(6/(9'9J$('(0$(9'%&*%/'+(9'/(
6/*(J$%%*-8$/&*d("*+("$+8'/$+($%?'/2-89*+(+$(3%'069$/(3'%(<*9&'%$+(>6$($/(6/(3%8/9838'(
/'(9'/+80$%*-'+(9'-'(3$"8?%'+'+d(3'%($.$-3"'l(&%*#*.*%(9'/+&*/&$-$/&$(9'/("'+(#%*4'+(
"$U*/&*0'+(*"(*99$0$%(*( "*+(3*%&$+(#*.*+(0$(6/(*6&'-2U8"d(?8%*%($"( &%'/9'(9'/+&*/&$D
-$/&$(3*%*(-'/&*%(38$4*+(0$"(-'&'%('(%$*"84*%(-'U8-8$/&'+(%$3$&8&8U'+(9'/("*(-67$9*(
*"(*.6+&*%(38$4*+(0$"(9'9J$p

;'-'(+$(-6$+&%*($/("*()8?6%*(Xd("*+(3%8/983*"$+(9*6+*+(0$(%8$+?'($%?'/2-89'(+$(0$#$/(*(
"*(+6-*(0$(96*&%'(<*9&'%$+l

m( q*9$%( $I9$+8U*( <6$%4*d( 9'-'( 96*/0'( +$(-*/836"*/( 9*%?*+( 3$+*0*+( f3'%( $.$-3"'( *"(
9'"'9*%("*+(%6$0*+(0$"(9'9J$('(*"(-*/$.*%(3*%&$+(3$+*0*+(0$"(-'&'%gK

m( ,$*"84*%(-'U8-8$/&'+(%$3$&8&8U'+(f3'%($.$-3"'d(96*/0'(+$(*3%8$&*/(38$4*+gK

m( !0'3&*%(3'+&6%*+(<'%4*0*+(f3'%($.$-3"'d(&$/$%($"(96$""'($9J*0'(J*98*(*&%_+(F("'+(#%*4'+(
"$U*/&*0'+(96*/0'(+$(&%*#*.*($/($"(<'+'('(0$#*.'(0$"(9'9J$gK

m( Q'(0$+9*/+*%("'(+6k98$/&$K(:'%($+'($+&*+("$+8'/$+(+$(""*-*/("!./.0"%,-"+d(F*(>6$($"(
0$+9*/+'(<*U'%$9$("*(%$963$%*982/(*/&$(6/($+<6$%4'('(6/*(3'+&6%*(<'%4*0*K
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)8?6%*(X(h(1*+("$+8'/$+(-6+96"'D$+>6$"\&89*+(+$(3%'069$/(96*/0'(J*F(6/*(<*"&*(0$(9'/08D
98'/$+($%?'/2-89*+($/($"(36$+&'(0$(&%*#*.'K

5/( *+3$9&'(-6F( 8-3'%&*/&$( $+( >6$( $"( &%*#*.*0'%( +$*( 9*3*4( 0$( %$9'/'9$%( "'+( %8$+?'+(
$%?'/2-89'+( $I8+&$/&$+( $/( +6( 36$+&'( 0$( &%*#*.'( 3*%*d( 0$( $+*(-*/$%*d( 3'0$%( ""$U*%( *(
9*#'(*998'/$+(3*%*(3%$U$/8%"'+K(E/("'+(+8?68$/&$+(9*3A&6"'+(+$(-'+&%*%_/(-69J'+(0$($+'+(
%8$+?'+(F(3'+8#"$+(+'"698'/$+(>6$(36$0$/($U8&*%"'+K

1'+(36/&'+($+$/98*"$+(*("'+(>6$(J*F(>6$(3%$+&*%(*&$/982/(+'/l

m( 1*+(-_>68/*+d(J$%%*-8$/&*+(F($>683*-8$/&'(6+*0'+($/($"(&%*#*.'K

m( 1*(<'%-*($/("*(>6$(+$(%$*"84*/("*+(&*%$*+l(J_#8&'+(F(3%_9&89*+(0$(&%*#*.'K

m( E"($/&'%/'($/($"(>6$(+$(&%*#*.*K

m( 1*+(-'"$+&8*+(9'%3'%*"$+('9*+8'/*0*+(3'%($"(&%*#*.'K

3. LOS TALLERES DE REPARACIÓN DE AUTOMÓVILES

3.1. DESCRIPCIÓN DEL SECTOR

5/(U$JA96"'(*6&'-2U8"($+(&'0'(*3*%*&'(9*3*4(0$(98%96"*%(3'%("*+(UA*+(3e#"89*+(>6$d(0'&*0'(
0$(-$08'+(0$(3%'36"+82/(-$9_/89*(3%'38'+($(8/0$3$/08$/&$+(0$"($I&$%8'%d(98%96"*(+8/(9*%%8D
"$+d(0$+&8/*0'(&*/&'(*"(&%*/+3'%&$(0$(3$%+'/*+(9'-'(0$(9'+*+('(-$%9*/9A*+d(*+A(9'-'($"(
*%%*+&%$(0$('&%'+(U$JA96"'+d(8/9"680'+("'+(%$-'">6$+d(U$JA96"'+(*%&896"*0'+d(-'&'989"$&*+(
F(989"'-'&'%$+K

1'+( &*""$%$+(0$( %$3*%*982/(0$(U$JA96"'+( +'/( "'+($+&*#"$98-8$/&'+( 8/06+&%8*"$+(0'/0$( +$(
$<$9&e*/('3$%*98'/$+(>6$(9'/""$U*/(*("*(%$+&8&6982/(0$("*+(9'/0898'/$+(/'%-*"$+(0$"(U$JAD
96"'(F(0$(+6+(9'-3'/$/&$+K

E"(+$9&'%(0$("*(*6&'-'982/($+&_(<'%-*0'(3'%l

m( E-3%$+*+(0$(<*#%89*982/(0$(U$JA96"'+

m( E-3%$+*+(0$(<*#%89*982/(0$(9'-3'/$/&$+

m( O$/&*(0$(U$JA96"'+

m( G*/&$/8-8$/&'(F(%$3*%*982/(0$(U$JA96"'+

)5E,r! ,E:ECMCMOMR!R :=@C5,!()=,r!R! RE@;!Q@=(MQ@5)M;MEQCE
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R$/&%'(0$($+&$(*-3"8'(%*/?'(0$($-3%$+*+d($"(+$9&'%(9'/9%$&'(9'%%$+3'/08$/&$(*"(;Q!E(b[(
&8$/$("*(+8?68$/&$(9'-3'+8982/l

)(8?6%*(](h(;'-3'+8982/(0$"(@$9&'%(f;Q!E(b[gK

:*%*($"(;Q!E(b[Vd(>6$($+($"( $+3$9Ak(9'(3*%*( &*""$%$+(0$( %$3*%*982/(0$(*6&'-2U8"$+d( $"(
/e-$%'(0$(&%*#*.*0'%$+(*+*"*%8*0'+(3*%*("'+(e"&8-'+(*7'+(+$(36$0$(U$%($/("*(C(*#"*(Pl

C*(#"*(PK(Qe-$%'(0$(&%*#*.*0'%$+(*+*"*%8*0'+(;Q!E(b[VK
fR*&'+($/(-8"$+K()6$/&$l(E:!g

E/("*(C*(#"*(V(+$(36$0$('#+$%U*%($"(/e-$%'(0$(&*""$%$+(3'%(9*&$?'%A*+(0$(/e-$%'(0$(*+*"*D
%8*0'+($/("'+(e"&8-'+(](*7'+l

K6KOKPAKQR6 STTU STTV STWT STWW

6&-10(0;0+&0=!( P]K^PW P]KW^Y PTK[W] PbKPYV

Q$1W101S10(0;0+&0=!( PbK]]Y PbK^P^ PWKY^P PbKbTb

Q$1X101Y10(0;0+&0=!( bK^V] bKTX] TKV^] ^K]VW

Q$1Z101V10(0;0+&0=!( PKYYX PKYW] VKbbb VKV[V

Q$1WT101WV10(0;0+&0=!( PKVY^ PKV^b PKX^V PKVP]

Q$1ST101[V10(0;0+&0=!( XPP VYP XX] VTX

Q$1YT101VV10(0;0+&0=!( bV ]X X] VT

Q$1WTT101VVV10(0;0+&0=!( PV PP PT P[

HRHKO XV\XYY XV\UWX []\ZWW [T\VSW

C*#("*(VK(Qe-$%'(0$(&*""$%$+(3'%(/e-$%'(0$(*+*"*%8*0'+(;Q!E(b[VK
f)6$/&$l(R8%$9&'%8'(9$/&%*"(0$($-3%$+*+(MQEg

K6KOKPAKQR6 STTU STTV STWT

O*%2/ bWVd] bXXdW bPWdY

G6.$% ^[dY bPdW bTdb

HRHKO ^]XdX bWbd^ bT^d]

YT[

O$/&*d
-*/&$/8-8$/&'(
F(%$3*%*982/(0$(
-'&'989"$&*+(F(
989"'-'&'%$+K

YTY

O$/&*(*"(3'%(
-$/'%(0$(
9*%#6%*/&$+(
3*%*("*

*6&'-'982/K

YTX

O$/&*(0$(
%$36$+&'+(F(
*99$+'%8'+(0$(
U$JA96"'+(0$(
-'&'%K

YTS

G*/&$/8-8$/&'(
F(%$3*%*982/(
0$(U$JA96"'+(
0$(-'&'%K

YTW

O$/&*(0$(
U$JA96"'+(0$(
-'&'%K

J^K*1YT



14

E"(3*%>6$(*6&'-'U8"A+&89'($+3*7'"(J*(9%$980'(0$(-*/$%*(+'+&$/80*(06%*/&$( "'+(e"&8-'+(
*7'+d(3*+*/0'(0$("'+(X[Y(9'9J$+(3'%(9*0*(PK[[[(J*#8&*/&$+($/(PYY[(*("'+(]TP(9'9J$+(
$/(V[[Yd("'(>6$(+636+'(6/(8/9%$-$/&'(0$"(bVsK(E+3*7*($+(6/'(0$("'+(3*A+$+(9'/(-*F'%(
/e-$%'(0$(&*""$%$+(0$(%$3*%*982/(0$(U$JA96"'+(0$("*(5/82/(E6%'3$*K

1*+(E&*3*+(0$"(3%'9$+'10$(%$3*%*982/(0$"(U$JA96"'(+'/l

m( ,$9$3982/(0$"(U$JA96"'

m( R8+&%8#6982/(F(9'/&%'"(0$(&%*#*.'K

m( M/+3$9982/(F(08*?/'+8+K

m( ,$3*%*982/K

m( G'/&*.$(0$(*99$+'%8'+K

m( O$%8k9*982/(F(9'/&%'"(0$("*(%$3*%*982/K

m( B$+&82/(0$(%$36$+&'+(F(-*&$%8*"$+K

1'+(3$>6$7'+(&*""$%$+(8/0$3$/08$/&$+(+'/(-*F'%8&*%8'+(%$+3$9&'(*("'+('k98*"$+(0$(-*%9*d(
F(+$(U$/(*<$9&*0'+(3'%($"(*-#8$/&$(9*-#8*/&$($/(-*&$%8*( &$9/'"2?89*(F( "$?8+"*&8U*(0$"(
+$9&'%d( "'(>6$( "$+('#"8?*(*(*0*3&*%+$(-$08*/&$(6/*(?$+&82/('%?*/84*&8U*(-_+($k98$/&$d(
8/U$%+82/($/(/6$U*+(&$9/'"'?A*+d(F(3%'<$+8'/*"84*982/(0$("'+(3$%k"$+(0$(&%*#*.'K

!0$-_+(J*(9*-#8*0'("*(<'%-*(0$(&%*#*.'d(F*(>6$("*(&$/0$/98*($+(>6$(+$(%$$-3"*9$("*(
%$3*%*982/(0$"(*6&'-2U8"(3'%("*(+6+&8&6982/(0$(38$4*+(F(+8+&$-*+d(J*/(08+-8/680'(&*%$*+(
&%*0898'/*"$+(9'-'(9*-#8'+(0$(#6.A*+(F(J*/(*6-$/&*0'('&%*+(9'-'(&*%$*+(0$(9"8-*&84*D
982/(F($"$9&%2/89*K

@$(&8$/0$(J*98*(6/*($+3$98*"84*982/(9*0*(U$4(-*F'%d(3%8/983*"-$/&$($/($"(-*/&$/8-8$/&'(
0$(+8+&$-*+(9'-'(8/F$9982/('($"$9&%2/89*K(E+&'(J*(?$/$%*0'(>6$(-69J'+(&*""$%$+(&%*0898'D
/*"$+(+$(J*/(&$/80'(>6$(%$9'/U$%&8%(*(&*""$%$+(0$(-*/&$/8-8$/&'($/(?$/$%*"K(

E+&*(+8&6*982/(J*(+80'(3%'3898*0*(3'%(98%96/+&*/98*+(&*"$+(9'-'("*(-*F'%(k*#8"80*0(&\9/89*(
0$("'+(U$JA96"'+(/6$U'+d("*(%$/'U*982/(0$"(3*%>6$(*6&'-'U8"A+&89'd("*+(/6$U*+(&$9/'"'?A*+d(
"*(?*%*/&A*(0$("'+(<*#%89*/&$+d("*(9'-3$&$/98*(0$("'+(+$%U898'+('k98*"$+d($/&%$('&%*+K

Descripción de Servicios
1*+('3$%*98'/$+(>6$(+$($<$9&e*/($/("'+(&*""$%$+(0$(%$3*%*982/(0$(U$JA96"'+($+&_/($/9*-8D
/*0*+(*(%$+&8&68%("*+(9'/0898'/$+(/'%-*"$+(0$"($+&*0'(F(0$(<6/98'/*-8$/&'(0$"(U$JA96"'d(
+6+(9'-3'/$/&$+(F($>683'+K(!0$-_+(36$0$/($+&*%(*9'-3*7*0*+(3'%(*9&8U80*0$+(0$(U$/&*(
0$(U$JA96"'+d(0$(%$36$+&'+(F(*99$+'%8'+K

1'+(&*""$%$+(0$(%$3*%*982/(0$(U$JA96"'+(F(0$(+6+($>683'+(+$(36$0$/(9"*+8k9*%($/(<6/982/(
0$(08+&8/&'+(9%8&$%8'+l

P*OKJA_^1JR^1EKBPAJK^H*61I'$`/:?;!(a1$M?&8!(a1:!.8!-$-%$(L

G$-N+&:!(1!1
A-=$8$-=&$-%$(

Q'( $+&_/( U8/96"*0'+( *( /8/?6/*(-*%9*( >6$( 8-3"8>6$( $+3$98*"(
&%*&*-8$/&'('(%$+3'/+*#8"80*0(*9%$08&*0*(3'%(*>6\""*K

Q$150+:0
1'+(>6$($+&_/(U8/96"*0'+(*($-3%$+*+(<*#%89*/&$+(0$(U$JA96"'+(
*6&'-2U8"$+(F(0$($>683'+('(9'-3'/$/&$+d(/*98'/*"$+('($I&%*/D
.$%'+d($+&*#"$980'(3'%(9'/U$/8'K
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PK5K1Q*1KJHADAQKQ

5$:C-&:0

,$*"84*/( &%*#*.'+( 0$( -*/&$/8-8$/&'d( %$3*%*982/d(
+6+&8&6982/( '( %$<'%-*( $/( $"( +8+&$-*( -$9_/89'( 0$"(
U$JA96"'d(F($>683'+(F($"$-$/&'+(*6I8"8*%$+($I9$3&'($"(
$>683'($"\9&%89'K

*;$:%+&:&=0=

,$*"84*/( &%*#*.'+( 0$( -*/&$/8-8$/&'d( %$3*%*982/d(
+6+&8&6982/('(%$<'%-*($/($"($>683'($"\9&%89'(0$"(*6&'D
-2U8"d(&*/&'(#_+89'(0$"($>683'(-'&'%d(9'-'("'+(*6I8D
"8*%$+(0$(*"6-#%*0'd(+$7*"84*982/d(*9'/0898'/*-8$/&'(
$(8/+&%6-$/&*"(0$(8/089*982/(F(9'/&%'"K

J0++!:$+/0(

,$*"84*/( &%*#*.'+( 0$( %$3*%*982/( '( +6+&8&6982/( $/(
$"$-$/&'+(0$(9*%%'9$%A*d(8/9"6+'($+&%69&6%*+(3'%&*/&$+(
F(*6&'(3'%&*/&$+d(?6*%/898'/$%A*(F(*9'/0898'/*-8$/&'(
8/&$%8'%(F($I&$%8'%(0$("'+(-8+-'+K

3&-%?+0
,$*"84*/(&%*#*.'+(0$(38/&6%*d(%$U$+&8-8$/&'(F(*9*#*0'(
0$(9*%%'9$%A*+K

)8?6%*(b(h(R8<$%$/&$+(*9&8U80*0$+($/(&*""$%$+K
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JK53R13KPJAKO1Q*1KJHADAQKQ

^$?.C%&:!(

P0=&0=!+$(

*M?&8!(1=$1&-2$::&>-

K&+$10:!-=&:&!-0=!121:;&.0%&b0:&>-

P0=&0=!+$(

30+0"+&(0(a1;?-0(121:+&(%0;$(

*-,0-:`$(

K?%!++0=&!(121$M?&8!(1=$1:!.?-&:0:&>-

3.2. PUESTOS DE TRABAJO Y TAREAS QUE SE REALIZAN

1'+( 3$%k"$+( 0$( &%*#*.*0'%$+( 0$( &*""$%$+( 0$( %$3*%*982/( 0$( *6&'-2U8"$+( +'/( '963*0'+(
-*F'%8&*%8*-$/&$(3'%(J'-#%$+K(1'+(36$+&'+(0$(&%*#*.'D&83'(-_+(%$3%$+$/&*&8U'+(+'/("'+(
+8?68$/&$+l

c1 5$:C-&:!7(,$*"84*("*+(*9&8U80*0$+(9'/9$%/8$/&$+(*("*(%$3*%*982/(0$(-'&'%$+(08$+$"(F(
?*+'"8/*d(F("'+($>683'+(0$($/9$/080'($(8/F$9982/K(q*9$($"(08*?/2+&89'd("*(%$3*%*982/(F(
U$%8k9*982/(0$(*U$%A*+('(*/'-*"A*+(0$("'+($"$-$/&'+(0$"(U$JA96"'K

c1 J`08&(%07(1"$U*(*(9*#'("*+(*9&8U80*0$+(0$(%$3*%*982/d(+6+&8&6982/(F(36$+&*(*(36/&'(0$(
4'/*+(*<$9&*0*+(0$("*(9*%%'9$%A*d(+6(<6/982/(3%8/983*"($+(?*%*/&84*%("*(9'/<'%-80*0(0$"(
*+3$9&'d("*(<6/98'/*"80*0d("'+(%680'+(F("*($+&*/>6$80*0K

c1 3&-%!+7(E+($"($/9*%?*0'(0$(%$*"84*%(&'0'(&83'(0$(&%*#*.'+(0$(38/&6%*($/(9*%%'9$%A*+(F(
$"$-$/&'+(0$("'+(U$JA96"'+d(9'/'9$%("'+(-*&$%8*"$+(6&8"84*0'+(F(+6+(%$*998'/$+K

c1 *;$:%+&:&(%07(@6(*9&8U80*0(9'/+8+&$($/(08*?/'+&89*%(F(%$3*%*%("*+(*U$%A*+(F("'+(<*""'+(0$(
<6/98'/*-8$/&'(0$("'+(98%968&'+($"\9&%89'+(F($"$9&%2/89'+d(*0$-_+(0$(%$*"84*%($"(-*/&$D
/8-8$/&'(3%$U$/&8U'(3$%82089'(0$(089J'+(+8+&$-*+K

3.3. PROBLEMAS ERGONÓMICOS MÁS FRECUENTES

1'+(&%*#*.*0'%$+(0$(&*""$%$+(0$(%$3*%*982/(0$(*6&'-2U8"$+($+&_/(+'-$&80'+(*(/6-$%'+'+(
%8$+?'+(0$(&83'($%?'/2-89'K

G69J'+(0$(\+&'+( +'/( 9'-6/$+($/( "*(-*F'%A*(0$( &*%$*+( F(3%'<$+8'/$+K(=&%'+( +'/(-_+(
$+3$9Ak9'+(0$(&*%$*+('(?%63'+(3%'<$+8'/*"$+(9'/9%$&'+K

!("'("*%?'(0$"(+8?68$/&$(*3*%&*0'(+$(0$+9%8#8%_/("'+(3%8/983*"$+(%8$+?'+($%?'/2-89'+($/($"(
+$9&'%(0$"(-$&*"(f+6#+$9&'%(0$(&*""$%$+(0$(%$3*%*982/(0$(*6&'-2U8"$+g(*+A(9'-'(*"?6/*+(
%$9'-$/0*98'/$+(e&8"$+(3*%*($"8-8/*%('(%$0698%(+6(8/980$/98*K
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!"?6/'+(0$("'+(3%8/983*"$+(_-#8&'+(9'/+80$%*0'+(+'/("'+(+8?68$/&$+l

3!(%?+0(1<!+b0=0(\

@'/( &'0*+( *>6$""*+( 3'+898'/$+(-*/&$/8D
0*+($/($"($I&%$-'(0$"(%*/?'(0$(-'U8"80*0(
0$( "*+( *%&896"*98'/$+d( "*+( 3'+&6%*+( k.*+(
06%*/&$(3$%8'0'+(3%'"'/?*0'+d("*+(3'+&6D
%*+(>6$(9*%?*/("*+(*%&896"*98'/$+(0$(6/*(
-*/$%*( *+8-\&%89*d( '( "*+( 3'+&6%*+( >6$(
%$>68$%$/(6/($"$U*0'($+<6$%4'(-6+96"*%(
$+&_&89'K

)8?6%*(^(h(:'+&6%*+(<'%4*0*+K

50-&8?;0:&>-1.0-?0;1=$1:0+,0(\

E+( 96*">68$%( '3$%*982/( 0$( &%*/+3'%&$( '(
+6.$982/(0$(6/*(9*%?*(3'%(3*%&$(0$(6/'(
'( U*%8'+( &%*#*.*0'%$+d( 9'-'( $"( "$U*/D
&*-8$/&'d( "*( 9'"'9*982/d( $"( $-36.$d( "*(
&%*9982/( '( $"( 0$+3"*4*-8$/&'d( >6$( 3'%(
+6+( 9*%*9&$%A+&89*+( '( 9'/0898'/$+( $%?'D
/2-89*+( 8/*0$96*0*+( $/&%*7$( %8$+?'+d(
$/( 3*%&896"*%( 0'%+'D"6-#*%$+d( 3*%*( "'+(
&%*#*.*0'%$+K(

)8?6%*(T(h(G*/836"*982/(-*/6*"((
0$(9*%?*+(3$+*0*+K

50-$#!1=$1`$++0.&$-%0(121$M?&8!(\

1*+( J$%%*-8$/&*+( J*/( 0$( *0*3&*%+$(
&*/&'( *( "*( &*%$*( >6$( +$( %$*"84*( 9'-'( *(
"*+(9*%*9&$%A+&89*+(0$("'+(&%*#*.*0'%$+K(@8(
$+&'(/'('96%%$(36$0$/(0*%+$(3%'#"$-*+(
$%?'/2-89'+( %$"*98'/*0'+( 9'/( 08+-8/6D
982/( 0$"( %$/08-8$/&'d( 3'%(-*"*( *0*3&*D
982/(*("*(&*%$*('(*"(6+6*%8'd(3%'#"$-*+(0$(
+$?6%80*0(9'/("*(*3*%8982/(0$(*9980$/&$+(
F( "$+8'/$+( &%*6-_&89*+( f9'%&$+d( ?'"3$+d(
38/4*-8$/&'+d(*#%*+8'/$+d($&9Kg(F(*3*%8D
982/(0$("$+8'/$+(-6+96"'D$+>6$"\&89*+(0$(
&83'(*96-6"*&8U'K(

)8?6%*(W(h(G*/$.'(0$(J$%%*-8$/&*+K
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4. EVALUAR LAS CONDICIONES ERGONÓMICAS 
EN EL TALLER

4.1. POR QUÉ Y CÓMO EVALUAR

EU*"6*%($+(/$9$+*%8'(&*/&'(3*%*(80$/&8k9*%("'+(%8$+?'+($I8+&$/&$+($/($"(36$+&'(0$(&%*#*.'d(
9'-'(3*%*(+$"$998'/*%("*+(-$080*+(-_+(*0$96*0*+(3*%*($U8&*%(089J'+(%8$+?'+K(1*($U*"6*D
982/(0$(%8$+?'+($%?'/2-89'+($+(6/(3%'9$+'(>6$($/($"(>6$(J*F(>6$(9'/+80$%*%("'+(+8?68$/D
&$+(*+3$9&'+l

m( Q'(+$(&%*&*(0$(6/*(8/&$%U$/982/(%_380*('(36/&6*"K(@$(&%*&*(0$(6/(3%'9$+'(*("*%?'(3"*4'd(
$"(96*"(+$(*3'F*($/(6/(3"*/(0$(-$.'%*(9'/&8/6*0*K

m( E"('#.$&8U'(3%8/983*"($+("*(%$069982/(0$(%8$+?'+d("'(>6$(+8/(060*(&*-#8\/(%$06/0*%_($/(
$"(8/9%$-$/&'(0$("*($k98$/98*(F("*(+*&8+<*9982/(0$("'+(&%*#*.*0'%$+K

m( 1*( %$9'?80*( 0$( 8/<'%-*982/( e&8"( $+( $"( 3%8-$%( 3*+'( >6$( 0$#$( %$*"84*%+$K( E+&'( 36$0$(
J*9$%+$d($/(3%8-$%*(8/+&*/98*d(0$(-*/$%*(8/<'%-*"K(!"?6/'+(*+3$9&'+(9"*U$(>6$(J*F(
>6$(9'/+80$%*%(+'/l(

(D q*#"*%(9'/("'+(&%*#*.*0'%$+(8-3"89*0'+l(%$9'?$%(>6$.*+d(+6?$%$/98*+d(*3'%&*98'/$+d(
$&9K

(D N6+9*%(38+&*+(+'#%$(3%'#"$-*+($%?'/2-89'+($/( "'+(%$?8+&%'+($+9%8&'+(fJ8+&'%8*"(0$(
>6$.*+(<'%-*"$+d(#*.*+("*#'%*"$+d($&9KgK

m( 5/*(U$4( %$9'?80*( "*( 8/<'%-*982/( 8/898*"( +'#%$(3%'#"$-*+d( $+(/$9$+*%8'( $+&*#"$9$%( +8(
$I8+&$( 6/*( %$"*982/( $/&%$( $+&'+( 3%'#"$-*+( F( 36$+&'+( 0$( &%*#*.'( 9'/9%$&'+( '( _%$*+(
$+3$9Ak9*+(0$"(&*""$%K(@8($+&$($+($"(9*+'(+$%_(/$9$+*%8'(8/898*%(6/*($U*"6*982/(9'/(6/*(
-*F'%(3%'<6/080*0K

m( 5/(3*+'(9%A&89'($+("*($"$9982/(0$("'+(-\&'0'+('(&\9/89*+(>6$(3$%-8&*/(%$*"84*%("*($U*"6*D
982/(0$("'+(36$+&'+(0$(&%*#*.'K(@$(36$0$($-3$4*%(%$*"84*/0'(;&(%0(1=$1:!.8+!"0:&>-1
($-:&;;0(Fd(+8($+(/$9$+*%8'd(*(9'/&8/6*982/d(&.8;$.$-%0+1.$%!=!;!,/0(1$(8$:/d:0(K

m( 1'+(3%8/9838'+(#_+89'+(3*%*(%$*"84*%(6/*($U*"6*982/($<$9&8U*(+'/("'+(+8?68$/&$+l(

(D ;'/+$?68%($"(*3'F'(F("*(3"$/*(8-3"89*982/(0$("'+(.$<$+(0$(&*""$%K

(D M/U'"69%*%(*("'+(&%*#*.*0'%$+($/(&'0'($"(3%'9$+'K

(D M0$/&8k9*%("'+(3%'#"$-*+($I8+&$/&$+K

(D N6+9*%($(8-3"$-$/&*%(+'"698'/$+(%*4'/*#"$+($/(96*/&'(*(9'+&$(F(9'-3*&8#8"80*0(9'/(
"*(*9&8U80*0K

(D :%'3'%98'/*%(<'%-*982/(F($/&%$/*-8$/&'(*("'+(&%*#*.*0'%$+K

(D EU*"6*%("'+(%$+6"&*0'+(0$(&'0'($"(3%'9$+'K

1*($U*"6*982/(0$("'+(*+3$9&'+($%?'/2-89'+(0$"(&%*#*.'($+($"(3*+'(/$9$+*%8'(3*%*(>6$("*+(
-'08k9*98'/$+(>6$(+$(%$*"89$/(+$*/($<$9&8U*+d(3$%-8&*/("*(%$069982/(0$("'+(%8$+?'+($I8+D
&$/&$+d(-$.'%$/($"(0$+$-3$7'($(8/9%$-$/&$/("*(+*&8+<*9982/(F(-'&8U*982/(0$("'+(&%*#*D
.*0'%$+K
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@$(0$#$($U*"6*%(3$%82089*-$/&$d(*6/>6$($I8+&$/(*"?6/*+(38+&*+(>6$(8/089*/("*(/$9$+80*0(
0$(6/*($U*"6*982/l

m( E/($"(08+$7'('(8/*6?6%*982/(0$(6/(/6$U'(&*""$%K

m( ;6*/0'($I8+&*/(9*-#8'+($/("*(3"*/&8""*(f/6$U*+(8/9'%3'%*98'/$+d(*+8?/*982/(0$(/6$U*+(
<6/98'/$+(*(&%*#*.*0'%$+d($&9KgK

m( ;6*/0'(9*-#8$/(*+3$9&'+(0$("*('%?*/84*982/(0$"(&%*#*.'K

m( ;6*/0'(+$(-'08k>6$/(+$%U898'+('(+$(*7*0*/('&%'+(/6$U'+K

m( ;6*/0'(+$(*0>68$%*(/6$U'($>683*-8$/&'('(+$(-'08k>6$($"($I8+&$/&$K

m( ;6*/0'(+$(J*F*/(0$&$9&*0'(3%'#"$-*+(>6$(+$(+'+3$9J$(>6$(36$0$/($+&*%(9*6+*0'+(
3'%(3%'#"$-*+($%?'/2-89'+l

(D N*.*+(*+'98*0*+(*(3%'#"$-*+(-6+96"'D$+>6$"\&89'+(f"6-#*"?8*+d(&$/08/8&8+d($&9KgK

(D R$9%$-$/&'(0$"(%$/08-8$/&'('("*($k98$/98*(0$("'+(&%*#*.*0'%$+K

(D H6$.*+(0$("'+(&%*#*.*0'%$+('(0$("'+(6+6*%8'+K

E/($"(+8?68$/&$(*3*%&*0'(+$('<%$9$(6/*("8+&*(0$(9'-3%'#*982/($"*#'%*0*($+3$9Ak9*-$/&$(
3*%*($+&$(-*/6*"(F(0$+&8/*0*(*(%$*"84*%(6/*($U*"6*982/(8/898*"($/("'+(&*""$%$+K(C*-#8\/(+$(
8/9"6F$('&%'(*3*%&*0'(9'/(J$%%*-8$/&*+(*0898'/*"$+(>6$(36$0$/(+$%(0$(6&8"80*0(&*/&'(3*%*(
"*($U*"6*982/(9'-'(3*%*($"(*+$+'%*-8$/&'($/("*(-$.'%*($%?'/2-89*(0$("'+(36$+&'+K

4.2. LISTA DE COMPROBACIÓN ERGONÓMICA EN TALLERES DE REPA-
RACIÓN DE AUTOMÓVILES

1*+(+8?68$/&$+(3%$?6/&*+(36$0$/(0*%(6/*(80$*(%_380*(0$(96_"$+(+'/("'+(3%8/983*"$+(%8$+?'+(
$I8+&$/&$+( $/( 6/( &*""$%( 9'/9%$&'K( ;6*/0'( *( 96*">68$%*( 0$( "*+( +8?68$/&$+( 96$+&8'/$+( +$(
%$+3'/0*(i@Ajd(J*(0$(U*"'%*%+$("*(/$9$+80*0(0$(3%'<6/084*%($/($"(3%'#"$-*(F(3"*/&$*%+$(
*9&6*98'/$+(0$(-$.'%*K

OA6HK1Q*1JR53PRBKJA_^1*PGR^_5AJK1*^1HKOO*P*611
Q*1P*3KPKJA_^1Q*1KFHR5_DAO*6

3R6HFPK61ERPeKQK6

P tq*F(-*&$%8*"(+8&6*0'($/($"(+6$"'u @Z(v(w(Q=(v(w(Q:(v(w

V tq*F(>6$(&%*#*.*%($/(4'/*+($"$U*0*+(0$(-*/$%*(+'+&$/80*u @Z(v(w(Q=(v(w(Q:(v(w

X tq*F(-*&$%8*"(6#89*0'($/( "6?*%$+(0$(08<A98"( *"9*/9$(F( 9'/(
'#+&_96"'+u

@Z(v(w(Q=(v(w(Q:(v(w

] tq*F(>6$(&%*#*.*%($/(4'/*+(0$(08<A98"(*"9*/9$u @Z(v(w(Q=(v(w(Q:(v(w

b tq*F(>6$(&%*#*.*%(*(%*+(0$"(+6$"'u @Z(v(w(Q=(v(w(Q:(v(w

K3OAJKJA_^1Q*1EF*PeK6

^ tq*F( >6$( %$*"84*%( <6$%4*+( +'#%$( '#.$&'+( $+&_&89'+( 3*%*(
9*-#8*%(+6(3'+8982/('(&%*F$9&'%8*u

@Z(v(w(Q=(v(w(Q:(v(w
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T tq*F(>6$(9'"'9*%('(*.6+&*%(38$4*+('(9'-3'/$/&$+(3$+*0'+u @Z(v(w(Q=(v(w(Q:(v(w

W tq*F(>6$($-36.*%('(*%%*+&%*%(38$4*+('($"$-$/&'+(0$(&%*/+D
3'%&$(f9*%%'+(9'/(J$%%*-8$/&*+('(38$4*+(3$+*0*+gu

@Z(v(w(Q=(v(w(Q:(v(w

Y tq*F(>6$(0$+3"*4*%($"$-$/&'+(3$+*0'+(0$(&%*#*.'(f+'3'%D
&$+d(08+3'+8&8U'+(0$(08*?/2+&89'd($>683'+(0$($I&%*9982/(0$(
?*+$+d($&9gu

@Z(v(w(Q=(v(w(Q:(v(w

5K^*fR15K^FKO1Q*1JKPGK6

P[ tq*F(>6$(-*/836"*%(9'/(<%$96$/98*('#.$&'+(0$(X(x?('(-_+(
3$+'(0$(-*/$%*(-*/6*"u

@Z(v(w(Q=(v(w(Q:(v(w

PP t1*( -*/836"*982/( -*/6*"( 0$( 9*%?*+( 9'/+&8&6F$( "*( &*%$*(
3%8/983*"(0$"(36$+&'(0$(&%*#*.'u

@Z(v(w(Q=(v(w(Q:(v(w

PV t1*+(-*/836"*98'/$+(0$('#.$&'+(+$(+6$"$/(""$U*%(*(9*#'(+8/(
*F60*(0$($"$-$/&'+(-$9_/89'+u

@Z(v(w(Q=(v(w(Q:(v(w

PX t1'+( '#.$&'+( >6$( +$( -*/836"*/( +'/( %$?6"*%$+( F( &8$/$/(
*+80$%'+(*0$96*0'+u

@Z(v(w(Q=(v(w(Q:(v(w

P] tE"(&$%%$/'(3'%($"(>6$(+$(&%*/+3'%&*/("*+(9*%?*+($+(8%%$?6"*%(
'(3%$+$/&*('#+&_96"'+u

@Z(v(w(Q=(v(w(Q:(v(w

F6R1Q*1g*PPK5A*^HK6141*hFA3R6

Pb tE"(&8$-3'(>6$(+$(6+*/(J$%%*-8$/&*+(-*/6*"$+($+("*%?'u @Z(v(w(Q=(v(w(Q:(v(w

P^ tE"(6+'(0$( "*+(J$%%*-8$/&*+('#"8?*(*(*0'3&*%(6/*(3'+&6%*(
<'%4*0*(0$(&%*#*.'u

@Z(v(w(Q=(v(w(Q:(v(w

PT tE"(3$+'(0$("*(J$%%*-8$/&*(>6$(+$(6+*($+($I9$+8U'u @Z(v(w(Q=(v(w(Q:(v(w

PW t1*+(J$%%*-8$/&*+(>6$(+$(6+*/(3%'069$/(U8#%*98'/$+u @Z(v(w(Q=(v(w(Q:(v(w

RPQ*^141OA53A*eK

PY tq*F('#+&_96"'+($/($"(_%$*(0$(&%*#*.'(>6$(36$0*/(9*6+*%(
%$+#*"'/$+('(&%'38$4'+u

@Z(v(w(Q=(v(w(Q:(v(w

V[ tq*F( _%$*+( 0$+'%0$/*0*+( >6$( 36$0*/( 8-3$08%( $"( 6+'( 0$(
9*%%'+(0$(&%*/+3'%&$u

@Z(v(w(Q=(v(w(Q:(v(w

VP tq*F(_%$*+(0$(&%*#*.'(0$+'%0$/*0*+(>6$('#"8?6$/(*(*0'3D
&*%( 3'+&6%*+( <'%4*0*+( '( J*9$%( <6$%4*+( F( 0$+3"*4*-8$/&'+(
8//$9$+*%8'+u

@Z(v(w(Q=(v(w(Q:(v(w

JR^QAJAR^*61K5BA*^HKO*6

VV tEI8+&$/( +8&6*98'/$+( 0$( 9*"'%( '( <%A'( $I&%$-'( >6$( J*?*/(
/$9$+*%8'(3%'&$?$%+$u

@Z(v(w(Q=(v(w(Q:(v(w

VX t@$(3%$+$/&*/(+8&6*98'/$+(0$(%680'(06%*/&$(*"?6/*(&*%$*($/(
"*(.'%/*0*("*#'%*"u

@Z(v(w(Q=(v(w(Q:(v(w

V] tE"(/8U$"(0$(8"6-8/*982/($+(8/+6k98$/&$(3*%*(%$*"84*%(*"?6/*+(
0$("*+(&*%$*+u

@Z(v(w(Q=(v(w(Q:(v(w
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4.3. OTROS MÉTODOS ERGONÓMICOS PARA LA EVALUACIÓN DE LAS 
CONDICIONES DE TRABAJO

Manual para la evaluación y prevención de 
riesgos ergonómicos y psicosociales en PYME

E+&$(-*/6*"d($"*#'%*0'(3'%($"(M/+&8&6&'(Q*98'/*"(0$(@$?6D
%80*0( $( q8?8$/$( $/( $"( C%*#*.'( fMQ@qCg( F( $"( M/+&8&6&'( 0$(
N8'-$9_/89*(0$(O*"$/98*(fMNOgd(&8$/$(3'%('#.$&8U'(3%'3'%D
98'/*%(6/'+(3%'9$08-8$/&'+(+$/98""'+(3*%*("*(80$/&8k9*982/(
F($U*"6*982/(0$("'+(%8$+?'+($%?'/2-89'+(F(3+89'+'98*"$+K

)8?6%*(Y(h(G*/6*"(3*%*("*($U*"6*982/(
F(3%$U$/982/(0$(%8$+?'+($%?'/2-89'+(

F(3+89'+'98*"$+($/(:F-$K

E"(-*/6*"(9'/+&*(0$(&%$+(3*%&$+l

m( 1*(3%8-$%*( "*(9'/<'%-*(6/*(18+&*(0$(M0$/&8k9*982/(M/898*"(0$(,8$+?'+(0$+&8/*0*(*( "*(
80$/&8k9*982/(0$("'+(%8$+?'+($%?'/2-89'+('(3+89'+'98*"$+K

m( 1*(+$?6/0*(3*%&$(0$"(-*/6*"(%$9'38"*(6/*(+$%8$(0$(8/+&%6-$/&'+('(-\&'0'+(0$($U*"6*D
982/(+$/98""'+(3*%*("*($U*"6*982/(0$($+&'+(%8$+?'+K(E+&'+(-\&'0'+(0$($U*"6*982/(+'"'(
J*/(0$(6+*%+$(96*/0'(+$(J*F*/(80$/&8k9*0'(%8$+?'+($/("*(18+&*(0$(M0$/&8k9*982/(M/898*"K

m( 1*(&$%9$%*(F(e"&8-*(3*%&$($+&_(<'%-*0*(3'%(6/*(+$%8$(0$($.$-3"'+(>6$(3%$&$/0$/(8"6+D
&%*%($"(3%'9$08-8$/&'(*(+$?68%(3*%*( "*( 80$/&8k9*982/(F($U*"6*982/(0$( "'+( %8$+?'+d(*+A(
9'-'("*+(+'"698'/$+(3%'36$+&*+(3*%*(-$.'%*%("*+(0$k98$/98*+(0$&$9&*0*+K

:*%*(<*98"8&*%("*(6&8"84*982/(0$("*(18+&*(0$(M0$/&8k9*982/(M/898*"(0$(,8$+?'+(F(0$("'+(G\&'0'+(
0$(EU*"6*982/d($/($"(!/$I'(0$($+&$(-*/6*"(+$(8/9"6F$/("*+(k9J*+(9'%%$+3'/08$/&$+K

1'+(-\&'0'+(0$($U*"6*982/(>6$(8/9"6F$($"(-*/6*"(+'/("'+(+8?68$/&$+l

m( !-#8$/&$(&\%-89'

m( ,680'

m( M"6-8/*982/(0$"(36$+&'

m( R8+$7'(0$"(36$+&'(0$(&%*#*.'

m( C%*#*.'(9'/(3*/&*""*+(0$(U8+6*"84*982/

m( G*/836"*982/(-*/6*"(0$(9*%?*+

m( :'+&6%*('(%$3$&8&8U80*0

m( ;*%?*(-$/&*"(0$(&%*#*.'

m( ,8$+?'+(0$('%8?$/(3+89'+'98*"

;*0*(6/'(0$($+&'+(-\&'0'+(8/9"6F$(%$<$%$/98*+(*(-\&'0'+(-_+(9'-3"$.'+(F($+3$9Ak9'+(
9'/("'+(>6$(3'0%A*(*k/*%+$($"(*/_"8+8+(+8(+$(9'/+80$%*(/$9$+*%8'K
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Ergo/IBV

*+,!iABD($+(6/*(*3"89*982/(8/<'%-_&89*(0$+*%%'""*0*(3'%($"(M/+&8&6&'(0$(N8'-$9_/89*(0$(
O*"$/98*(fMNOg(3*%*("*($'0;?0:&>-1=$1+&$(,!(1$+,!->.&:!(1218(&:!(!:&0;$((*+'98*0'+(
*"(36$+&'(0$(&%*#*.'K

)8?6%*(P[(h(G\&'0'(E%?'aMNOK

E"(*/_"8+8+(0$(6/(36$+&'(0$(&%*#*.'(9'/($+&*(J$%%*-8$/&*(3$%-8&$l

m( R$&$9&*%("'+(+&$(,!((>6$(36$0$/(*<$9D
&*%( *"( &%*#*.*0'%( $/($"( 0$+$-3$7'(0$(
+6(*9&8U80*0("*#'%*"K

m( =#&$/$%( &-<!+.$(( 0$&*""*0'+( 0$( "*+(
&*%$*+(*/*"84*0*+K

m( =#&$/$%(+$:!.$-=0:&!-$((3*%*(%$06D
98%($"(%8$+?'(F(+'"698'/*%("'+(3%'#"$-*+(
0$&$9&*0'+K

R$+0$( +6( U$%+82/( 8/898*"d( $+&*( *3"89*982/(
+$( J*( 80'( *-3"8*/0'( +69$+8U*-$/&$( 0$(
-*/$%*(>6$( "*(U$%+82/(*9&6*"( 8/9"6F$( "'+(
+8?68$/&$+(.>=?;!(1=$10-C;&(&(l

)8?6%*(PP(h(G206"'+(0$(*/_"8+8+((
08+3'/8#"$+($/(E%?'aMNOK

5>=?;!(1=$1.0-&8?;0:&>-1=$1:0+,0(1(&.8;$121.j;%&8;$

E+&'+(-206"'+(3$%-8&$/(*/*"84*%(&*%$*+(0$("$U*/&*-8$/&'d(&%*/+3'%&$d($-36.$(F(*%%*+&%$(
0$( 9*%?*+d( F( 0$&$%-8/*0*+( 9'-#8/*98'/$+( 0$( $+&*+( *998'/$+d( 9*"96"*/0'( 6/( 123,!&( 0$(
%8$+?'(0$(&%*+&'%/'+(-6+96"'D$+>6$"\&89'+(fCGEg(3*%*("*(4'/*(0'%+'"6-#*%(0$("*($(80;=0K
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M/9"6F$( 3%'9$08-8$/&'+( $+3$9Ak9'+( 3*%*( $U*"6*%( "$U*/&*-8$/&'+d( &%*/+3'%&$+d( $-36.$+(
F(*%%*+&%$+K(M/9"6F$(6/(-206"'(3*%*(U*"'%*%(9'/0898'/$+(0$("$U*/&*-8$/&'+(9'/($"$U*0*(
U*%8*#8"80*0d(*+A(9'-'('&%'(-206"'($+3$9Ak9'(3*%*($U*"6*%(*( &%*#*.*0'%$+(9'/( "$+8'/$+(
"6-#*%$+K(

5>=?;!(1=$1.!'&.&$-%!(1+$8$%&%&'!(

M/9"6F$(0'+(-206"'+l(

m( E"( 3%8-$%'( 3$%-8&$( */*"84*%( &*%$*+( 9'/(-'U8-8$/&'+1 +$8$%&%&'!(( 0$( "'+(.&$."+!(1
(?8$+&!+$(($/( "*+(>6$("'+(989"'+(0$(&%*#*.'($+&_/(9"*%*-$/&$(0$k/80'+K(;*"96"*(3'%(
+$3*%*0'($"(/8U$"(0$(%8$+?'(3*%*("*+(4'/*+(0$"(:?$;;!9`!."+!(F(0$("*(.0-!9.?k$:0K

m( F^*1*^1WTTY9Y1lRJPKm(E+&$(-206"'(+$($/<'9*(*"(*/_"8+8+(0$(&*%$*+(9'/(-'U8-8$/&'+(
+$8$%&%&'!((0$("'+(.&$."+!(1(?8$+&!+$((*3"89*/0'("*(/'%-*&8U*(U8?$/&$(+'#%$(-*/8D
36"*982/(%$3$&8&8U*(0$(*"&*(<%$96$/98*K

5>=?;!(1=$18!(%?+0(1<!+b0=0(

M/9"6F$(0'+(-206"'+l(

m( E"(3%8-$%'($+&_(#*+*0'($/($"(-\&'0'(=y!@(F(3$%-8&$(*/*"84*%(&*%$*+($/("*+(>6$(+$(0*/(
3'+&6%*+(8/*0$96*0*+(0$("*($(80;=0d("'+("+0b!((F("*+(8&$+-0(K(@$(%$>68$%$('#+$%U*%(
"*(3'+&6%*(0$(&%*#*.'(9*0*(98$%&'(8/&$%U*"'(0$(&8$-3'(%$?6"*%(f-6$+&%$'gd(9'08k9*/0'(
"*(3'+8982/(0$"(96$%3'(F("*(<6$%4*(%$*"84*0*K(:$%-8&$('#&$/$%(6/*(U8+82/(?$/$%*"(0$("*(
&'&*"80*0(0$(3'+&6%*+(*0'3&*0*+(3'%($"(&%*#*.*0'%(F($"(/8U$"(0$(%8$+?'(*+'98*0'(*(9*0*(
6/*(0$($""*+K

m( E"(+$?6/0'(+$(*3"89*(*"(*/_"8+8+(0$(&*%$*+(9'/(3'+&6%*+(8/*0$96*0*+(0$(%+!-:!a1:?$;;!a1
.&$."+!(1 (?8$+&!+$(1 !1 &-<$+&!+$(K( :$%-8&$( 9*"96"*%( "*( 0$/'-8/*0*(8?-%?0:&>-1
P*BKd(>6$(8/089*($"(/8U$"(0$(%8$+?'(0$("$+82/(-6+96"'D$+>6$"\&89*(F($"(/8U$"(0$(*9982/(
/$9$+*%8'(3*%*(%$0698%(089J'(%8$+?'K

5>=?;!(1$(8$:/d:!(

m( Rd:&-0l(E+&$(-206"'(+$(*3"89*(*(36$+&'+($/("'+(>6$($"(&%*#*.*0'%($+&_(-_+(0$(V(J'%*+(
08*%8*+(0$(&%*#*.'($<$9&8U'(6+*/0'(3*/&*""*+(0$(U8+6*"84*982/K

m( *+,!.0%$+l( E+&$( -206"'( 3$%-8&$( 0$&$9&*%( <*9&'%$+( 0$( %8$+?'( $%?'/2-89'( 3*%*( "*(
&%*#*.*0'%*($-#*%*4*0*K(;'/&8$/$(A&$-+(%$"*98'/*0'+(9'/("*+(0$-*/0*+(<A+89*+(0$("*+(
&*%$*+d(9'/0898'/$+(0$"($/&'%/'(F(0$("*('%?*/84*982/(0$"(&%*#*.'(>6$(36$0$/(8-3"89*%(
%8$+?'+(3*%*("*(-*0%$(Fa'($"(<$&'K

m( 3(&:!(!:&0;l(E+&$(-206"'(3$%-8&$(80$/&8k9*%(F(-$08%("*($I3'+8982/(*(+$8+(?%63'+(0$(
<*9&'%$+(0$(%8$+?'(3*%*("*(+*"60(0$(/*&6%*"$4*(3+89'+'98*"K(@$(&%*&*(0$("*(U$%+82/(9'%&*(
0$"(;6$+&8'/*%8'(0$(EU*"6*982/(0$(,8$+?'+(:+89'+'98*"$+($/($"(C%*#*.'(M@C!@VPK

;6*/0'(6/(&%*#*.*0'%(%$*"84*(-_+(0$(6/(&83'(0$(&*%$*d(+$(36$0$(*3"89*%(*(9*0*(6/*($"(
-206"'(0$(*/_"8+8+(>6$(9'%%$+3'/0*K
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5. CÓMO MEJORAR LAS CONDICIONES ERGONÓMICAS

E/($+&$(9*3A&6"'(U*-'+(*('<%$9$%(6/*(+$%8$(0$(3*6&*+(F(%$9'-$/0*98'/$+(3*%*(-$.'%*%(
"*+(9'/0898'/$+($%?'/2-89*+d(3'/8$/0'($"(<'9'(0$(*&$/982/($/("'+(3%8/983*"$+(3%'#"$-*+(
$%?'/2-89'+(>6$(+6$"$/(0*%+$($/("'+(&*""$%$+K

5.1. ANTES DE EMPEZAR

Principios ergonómicos generales

E"(08+$7'(*0$96*0'(0$"(36$+&'(0$(&%*#*.'(0$#$(+$%U8%(3*%*l

m( B*%*/&84*%(6/*(9'%%$9&*(08+3'+8982/(0$"($+3*98'(0$(&%*#*.'K

m( EU8&*%("'+($+<6$%4'+(8//$9$+*%8'+K(1'+($+<6$%4'+(/6/9*(0$#$/(+'#%$3*+*%("*(9*3*980*0(
<A+89*(0$"(&%*#*.*0'%K

m( EU8&*%(-'U8-8$/&'+(>6$(<6$%9$/("'+(+8+&$-*+(*%&896"*%$+K(1*+(*"&6%*+d(*"9*/9$+(F(J'"?6D
%*+(J*/(0$(*0*3&*%+$(*("*+(08-$/+8'/$+(9'%3'%*"$+(0$"(&%*#*.*0'%K(1*+(3'+&6%*+($+&_&8D
9*+d(*6/>6$(/'(+$*/(<'%4*0*+d(&*-#8\/(J*/(0$($U8&*%+$K

m( 1*+(J$%%*-8$/&*+(F($>683'+(J*/(0$(*0$96*%+$(*"(&%*#*.*0'%(F(*("*(&*%$*K(E/($+3$98*"(
J*/(0$(+$%(&4!,&2%&+5'&-,%"#'()+%.#"+'6)#7"3"+'3&'0"+'/"2)+')'0"'&+("03"5'2)'+&#'&8!&9
+,-"/&2%&'(&+"3"+':'2)'%#"2+/,%,#'-,;#"!,)2&+<

m( EU8&*%d(0$/&%'(0$("'(3'+8#"$("'+(&%*#*.'+($I9$+8U*-$/&$(%$3$&8&8U'+K

m( 1'?%*%(6/*(9'%%$9&*(U8+8#8"80*0(F(6/*(*0$96*0*(08+3'+8982/(0$("'+($"$-$/&'+(0$(&%*#*.'K

Prepararse para el trabajo

E"(&%*#*.'($/(&*""$%$+(0$(%$3*%*982/(0$(*6&'-2U8"$+(&8$/$(6/*+($"$U*0*+($I8?$/98*+(0$(&83'(
<A+89'(F(&*-#8\/(*-#8$/&*"K(:'%($""'($+(-6F(8-3'%&*/&$($+&*%(#8$/(3%$3*%*0'(3*%*(%$*"84*%(
"*(&*%$*K(

1*(%$*"84*982/(0$($.$%9898'+(0$(9*"$/&*-8$/&'(F($+&8%*-8$/&'(*/&$+(0$( 8/898*%( "*(.'%/*0*(
"*#'%*"(3$%-8&8%_(3%$3*%*%($"(*3*%*&'("'9'-'&'%(3*%*("*(8/&$/+*(*9&8U80*0(<A+89*(*(>6$(+$%_(
$I36$+&'K(:'%('&%*(3*%&$("'+($.$%9898'+(0$($+&8%*-8$/&'d(%$*"84*0'+(06%*/&$("*+(3*6+*+(*("'(
"*%?'(0$"(0A*d(3%'3'%98'/*%_/(%$"*.*982/(*("'+(-e+96"'+(F("8#$%*%_/("*(&$/+82/(*96-6"*0*K

nJ?C-=!1+$0;&b0+1;!(1$#$+:&:&!(o

!"(8/898*%("*(.'%/*0*("*#'%*"($+(8-3'%&*/&$("*(%$*"84*982/(0$($.$%9898'+(0$(9*"$/&*-8$/&'(F(
$+&8%*-8$/&'(0$(<'%-*(9'/.6/&*K(!("'("*%?'(0$"(0A*(06%*/&$("*+(3*6+*+(0$(&%*#*.'('(96*/0'(
+$(+8$/&*(&$/+'(36$0$(%$*"84*%("'+($.$%9898'+(0$($+&8%*-8$/&'

nJ>.!1+$0;&b0+1;!(1$#$+:&:&!(o

m( @8?*("*+(8/+&%6998'/$+(>6$(*3*%$9$/(.6/&'(*(9*0*($.$%9898'K

m( 1*(%$+38%*982/(0$#$(+$%(/'%-*"d(/8(9'/(%*380$4d(/8(%$&$/8$/0'($"(*"8$/&'K

m( !"($+&8%*%("'+(-e+96"'+d("*(+$/+*982/(0$#$(+$%(0$(&$/+82/d(3$%'(/6/9*(0$(0'"'%K
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m( E+(3%$98+'($+&8%*%(*-#'+("*0'+(0$"(96$%3'K

m( ,$*"89$("'+($.$%9898'+(0$(<'%-*(?%*06*"(F(-*/&$/80*K(E+(%$9'-$/0*#"$(-*/&$/$%(9*0*(
$+&8%*-8$/&'($/&%$(P[(F(Pb(+$?6/0'+K

m( 1*(06%*982/(&'&*"(0$("'+($.$%9898'+(+$%_($/&%$(b(F(P[(-8/6&'+K(

*f*PJAJAR61Q*1JKO*^HK5A*^HR

1'+(+8?68$/&$+($.$%9898'+(+$(%$*"84*%_/($/(3'+8982/(0$(38$d(%$38&8$/0'(b(U$9$+(9*0*(6/'(0$($""'+K

5A*5BPR616F3*PARP*6

!" E+&8%$( "'+( #%*4'+( 0$"*/&$(
0$"(96$%3'd(9'/("*+(3*"-*+(
0$("*+(-*/'+(J*98*(*%%8#*d(
"$/&*-$/&$( *#%*( F( 98$%%$(
"*+(-*/'+K

!" ;'/( "'+( #%*4'+( $+&8%*0'+(
J*98*(0$"*/&$(F("*+(3*"-*+(
0$("*+(-*/'+(J*98*(*%%8#*d(
0'#"$(F($+&8%$("'+(9'0'+K

!" ;'/( "'+( #%*4'+( %$"*.*0'+d(
%$*"89$(-'U8-8$/&'+(98%96D
"*%$+( 9'/( "'+( J'-#%'+d(
3%8-$%'($/(08%$9982/(*/&$D
%8'%( F( "6$?'( $/( 08%$9982/(
3'+&$%8'%K
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JROF5^K

!" R$( 38$d(-*/&$/?*( "*(-8%*0*(
*"( <%$/&$K( R$( <'%-*( "$/&*(
F( 9'/&%'"*0*d( ?8%$( $"( 96$""'(
J*98*("*(0$%$9J*d("6$?'(J*98*(
"*( 84>68$%0*d( J*98*( 0$"*/&$( F(
J*98*(*&%_+K

!" E/( 3'+8982/( 0$( 38$( 9'/( "*+(
%'08""*+( "8?$%*-$/&$( 0'#"*D
0*+d(9'"'>6$("*+(-*/'+($/("*(
3*%&$( 8/<$%8'%( 0$( "*( $+3*"0*d(
0$( <'%-*( +6*U$( %$*"89$( 6/(
-'U8-8$/&'(0$($-36.$(J*98*(
*0$"*/&$(9'/("*+(-*/'+($/("*(
%$?82/(8/<$%8'%(0$("*($+3*"0*K(
G*/&$/?*(06%*/&$(P[(+$?6/D
0'+K

5A*5BPR61A^E*PARP*6

!" E/( 3'+8982/( 0$( 38$d( *32F$+$(
$/( 6/*( +63$%k98$( $+&*#"$d(
"6$?'(+6#*(F(#*.$("*+(38$%/*+(
0$(<'%-*(*"&$%/*K

!" ;'"'>6$( "'+( 38$+( 3*%*"$"'+(
6/'( *"( '&%'d( $"$U$( $"( 96$%3'(
9'"'9*/0'( "'+( 38$+( $/( 36/&8D
""*+K( @'+&$/?*( b( +$?6/0'+K(
O6$"U*(*("*(3'+8982/(8/898*"K(!(
9'/&8/6*982/("$U*/&$("*(3*%&$(
*/&$%8'%(0$("'+(38$+(*3'F*/0'(
$/( "'+( &*"'/$+K( @'+&$/?*( b(
+$?6/0'+K
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*f*PJAJAR61Q*1*6HAPK5A*^HR

,$96$%0$(%$*"84*%("'+($.$%9898'+(0$($+&8%*-8$/&'(0$(<'%-*("$/&*(F(3%'?%$+8U*K(:%$+&$($+3$D
98*"( *&$/982/(*( "*( +$/+*982/(>6$(0$#$(+$%(0$( &$/+82/(F(/'(0$(0'"'%K(;6*/0'( %$*"89$($"(
-'U8-8$/&'(F(+8$/&*(>6$($+&_(""$?*/0'(*"("A-8&$(0$(&$/+82/d(+'+&$/?*(06%*/&$(P[(+$?6/0'+(
9'/&*/0'(0$( <'%-*( "$/&*d(F(k/*"-$/&$(%$"*.$(U'"U8$/0'(*( "*(3'+8982/( 8/898*"K(@8(3$%98#$(
*"?6/*(+$/+*982/(*/'%-*"(*"(%$*"84*%("'+($+&8%*-8$/&'+d(9'/+6"&$(9'/(+6(-\089'K

5A*5BPR616F3*PARP*6
,$*"89$("'+(+8?68$/&$+($.$%9898'+($/(3'+8982/(0$(38$d(9'/("*+(%'08""*+("8?$%*-$/&$(z$I8'D
/*0*+K(G*/&$/?*($"($+&8%*-8$/&'(Pb(+$?6/0'+K

!" ;'"'>6$( "'+( #%*4'+( +'#%$( "*( 9*#$4*d(
.6/&*/0'("*+(-*/'+(9'-'(+$(-6$+&%*(
$/("*(k?6%*d("6$?'($+&8%$(J*98*(*%%8#*(
F(6/(3'9'(J*98*(*&%_+K(@'+&$/?*K(N*.$(
"'+(#%*4'+K(,$"*.$K

!" 1"$U$( $"( #%*4'( 0$%$9J'( 0$( <'%-*(
>6$( $"( 9'0'( +$( *9$%>6$( *"( J'-#%'(
84>68$%0'( 9'-'( +$( -6$+&%*( $/( "*(
k?6%*K(@'+&$/?*K(N*.$($"(#%*4'K(,$"*.$(
F(%$38&*(J*98*($"('&%'("*0'K

!" 1"$U$( $"( #%*4'( 0$%$9J'( J*98*( *&%_+(
+'#%$($"(J'-#%'(0$"(-8+-'("*0'K(;'/(
"*(-*/'(84>68$%0*(+'+&$/?*($"(9'0'(F(
J*?*(6/*( "8?$%*(3%$+82/(J*98*(*#*.'d(
+'+&$/?*d( %$"*.$( F( %$38&*( 9'/( $"( '&%'(
#%*4'K

!" E+&8%$($"(#%*4'(0$%$9J'(3'%(0$"*/&$(0$"(
96$%3'd(9'/("*(3*"-*(0$("*(-*/'(J*98*(
*#*.'K(;'/("*(-*/'(84>68$%0*($+&8%$("*(
-67$9*(J*98*(*%%8#*(9'-'(+$(-6$+D
&%*($/( "*(k?6%*K(G*/&$/?*K(,$"*.$K(!(
9'/&8/6*982/( $+&8%$( "*( -67$9*( J*98*(
*#*.'K(G*/&$/?*d(%$"*.$(F(%$38&*(&'0'(
$"($.$%9898'd(9*-#8*/0'(0$(-*/'K
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JROF5^K

!" :*%*(%$*"84*%($+&$($+&8%*-8$/&'d(
6#A>6$+$( $/( $"( -*%9'( 0$( 6/*(
36$%&*(9'-'(+$(-6$+&%*($/( "*(
k?6%*d("6$?'(9'"'>6$("*+(-*/'+(
*( "*( *"&6%*( 0$( "'+( J'-#%'+( *(
*-#'+( "*0'+K( !( 9'/&8/6*982/(
""$U$( "*( 3*%&$( +63$%8'%( 0$"(
96$%3'( J*98*( 0$"*/&$K( R$#$(
+$/&8%(6/($+&8%*-8$/&'(92-'0'(
$/("*(3*%&$(*/&$%8'%(0$"(96$%3'd(
"*(9*#$4*(0$#$($+&*%("$U*/&*0*(
F(-8%*/0'(*"(<%$/&$d("*+(%'08""*+(
9'-'( $/( "'+( */&$%8'%$+( $.$%98D
98'+( 0$#$/( $+&*%( "8?$%*-$/&$(
z$I8'/*0*+K(@'+&$/?*K

!" E/( 3'+8982/( 0$( 38$d( ""$U$( "'+(
-8$-#%'+( +63$%8'%$+( J*98*(
*&%_+( 9'-'( +$( -6$+&%*( $/( "*(
k?6%*K(B8%$( "'+(J'-#%'+(J*98*(
0$/&%'( F( $I&8$/0*( "'+( #%*4'+K(
@'+&$/?*K( 16$?'( $"$U$( "'+(
#%*4'+( J*+&*( +$/&8%( 6/( $+&8D
%*-8$/&'( $/( J'-#%'+d( 3$9J'(
F( #%*4'+K( G*/&$/?*d( *( 9'/&8D
/6*982/( %$"*.$( "'+( -e+96"'+(
+'"&*/0'("'+(#%*4'+(F(""$U_/0'D
"'+(J*98*(0$"*/&$K

!" 1"$U$( "*( 9*#$4*( J*98*( 0$"*/&$(
9'"'9*/0'( "*+( -*/'+( $/( "*(
3*%&$( 3'+&$%8'%( 0$( <'%-*( >6$(
*F60$/(*($-36.*%(J*98*(*#*.'K(
R$#$( +$/&8%+$( 6/( $+&8%*-8$/&'(
+6*U$(F(9'/<'%&*#"$($/("*(/69*K(
@'+&$/?*K(,$"*.$K
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5A*5BPR61A^E*PARP*6

!" !32F$+$($/(6/*(+63$%k98$(
$+&*#"$K(;'"'>6$(6/(38$(3'%(
0$"*/&$( 0$"( '&%'K( )"$I8'/$(
"*( %'08""*( >6$( +$( $/96$/D
&%*( *0$"*/&*0*d( 0$( <'%-*(
>6$($"( &*"2/(/'( +$(0$+3$D
?6$(0$"(+6$"'K(R$#$(+$/&8%(
&$/+82/($/("*(3*/&'%%8""*(0$(
"*( 38$%/*( >6$( +$( $/96$/D
&%*( 3'%( 0$&%_+K( @'+&$/?*d(
%$"*.$( F( %$38&*( 9*-#8*/0'(
0$(38$%/*K

!" !32F$+$( $/( 6/*( 3*%$0( 6(
'&%*(+63$%k98$($+&*#"$d(""$U$(
"*( %'08""*( *"( 3$9J'( +'+&$D
/8\/0'"*( 9'/( "*( -*/'( 0$"(
-8+-'( "*0'K( G*/&$/?*d(
%$"*.$(F(%$38&*(9'/("*(%'08""*(
9'/&%*%8*K

!" E/(3'+8982/(0$(38$d(*32F$+$(
$/( "*( 3*%$0d( 9'/( "*(-*/'(
0$%$9J*(9'.*($"(38$(84>68$%(
0'( ""$U_/0'"'($/(08%$9982/(
*( "'+( ?"e&$'+K( @'+&$/?*d(
%$"*.$(F(%$38&*(9'/("*(38$%/*(
9'/&%*%8*K
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5.2. PRINCIPALES PROBLEMAS ERGONÓMICOS Y RECOMENDACIONES

Posturas forzadas en el trabajo

A=$-%&d:0:&>-1=$;18+!";$.0

1*+( 3'+&6%*+( $I&%$-*+( 0$( "*( 9'"6-/*( U$%&$#%*"( F( 0$( "*+( *%&896"*98'/$+( f3'%( $.$-3"'d(
z$I8'/$+(F(?8%'+g(>6$(+$(%$*"84*/($/($"(&%*#*.'(+'/(3$%.60898*"$+(3*%*("*($+3*"0*d(96$""'d(
#%*4'+(F(38$%/*+d($+3$98*"-$/&$(+8(+$(.0-%&$-$-1=?+0-%$1.?:`!1%&$.8!('(($1+$0;&b0-1
=$1.0-$+01+$8$%&%&'0K(

1*+(3'+&6%*+(<'%4*0*+(+'/d(.6/&'(9'/($"(-*/$.'(0$(9*%?*+(F("*(*3"89*982/(0$(<6$%4*+d($"(
%8$+?'(-_+(<%$96$/&$($(8-3'%&*/&$($/("'+(&*""$%$+(0$(%$3*%*982/(0$(*6&'-2U8"$+K

!"?6/'+( $.$-3"'+( 0$( +8&6*98'/$+( $/( "*+( >6$( 36$0$/( 0*%+$( 3'+&6%*+( <'%4*0*+( +'/( "*+(
+8?68$/&$+l
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+!0)'3.#"2%&'(&#?)3)+'3&'%,&/()'/.:'#&3.!,3)+K(:*%*($""'(+$(*9'/+$.*/("*+(+8?68$/&$+(
-$080*+l

m( =%?*/84*%("*+(&*%$*+(0$(-*/$%*(>6$(36$0*(*"&$%/*%+$(<%$96$/&$-$/&$(0$(3'+&6%*+K

m( EU8&*%($"( &%*#*.'(&6-#*0'l(?(0+1$;1$;$'0=!+1!1$;1<!(!(3*%*(&%*#*.*%(0$#*.'(0$"(
9'9J$K(@8($+(3'+8#"$d(*"&$%/*%($/&%$(*-#'+K(

m( E/($"(9*+'(0$(>6$(J*F*(>6$(&%*#*.*%(&6-#*0'd(6+*%(6/*(3"*&*<'%-*(*9'"9J*0*(9'/(
%6$0*+(>6$(<*98"8&$($"(0$+3"*4*-8$/&'(F($/($"(>6$(36$0*(*3'F*%+$(&'0*("*($+3*"0*(
F("*(9*#$4*K(

)8?6%*(VT(h(:"*&*<'%-*(9'/(%6$0*+(3*%*(<*98"8&*%($"(&%*#*.'(&6-#*0'K
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EAJgK1p1O0(1+!=&;;0(1q$r&!-0=0(

=&%'($.$-3"'(0$(3'+&6%*+(<'%4*0*+d(-6F(<%$96$/&$($/("*+(&*%$*+(0$(&*""$%($+(3$%-*/$D
9$%(*%%'08""*0'('($/(969"8""*+K(E+&'(+69$0$(*"(&%*#*.*%(+'#%$("*+(3*%&$+(#*.*+(0$"(U$JA96"'(
f3'%($.$-3"'d(*"(9*-#8*%(6/*(%6$0*d(9'"'9*%("'+(<%$/'+d(*.6+&*%(6/(?6*%0*#*%%'+d($&9KgK

)8?6%*(VW(h(,'08""*+(z$I8'/*0*+K

1*+(3'+&6%*+($/(969"8""*+(+'/(3$%.60898*"$+(3'%>6$("8-8&*/(/6$+&%*(9*3*980*0(0$(%$*"84*%(
<6$%4*d(+'/(3'+&6%*+(8/$+&*#"$+(f$"(9$/&%'(0$(?%*U$0*0($+&_(0$+3"*4*0'(F(J*F(>6$(J*9$%(
<6$%4*(3*%*(-*/&$/$%($"($>68"8#%8'g(F('9*+8'/*/(3%'#"$-*+(0$(98%96"*982/(+*/?6A/$*K

:'%(&'0'($""'(+$(%$9'-8$/0*(2)'(&#/"2&!&#'!)2'0"+'#)3,00"+'@&8,)2"3"+'A&2'!.!0,00"+')'
3&'#)3,00"+B'3.#"2%&'(&#?)3)+'(#)0)2*"3)+'3&'%,&/()K(1*(3%8/983*"(-*/$%*(0$(9'/+$D
?68%"'($+(>6$($"(3"*/'(0$(&%*#*.'($+&\($/&%$(*3%'I8-*0*-$/&$(*("*(*"&6%*(0$("'+(9'0'+K(
1*+( 3"*&*<'%-*+( F( "'+( $"$U*0'%$+( /'+( 36$0$/( *F60*%( *( 9'/+$?68%( >6$( $"( 3"*/'( 0$(
&%*#*.'($+&\(*(6/*(*"&6%*(*0$96*0*K

)8?6%*(VY(h(E"$U*%($"(3"*/'(0$(&%*#*.'(3*%*(
$U8&*%(3$%-*/$9$%(*%%'08""*0'('($/(969"8""*+K
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EAJgK1p1e!-0(1=$10;.0:$-0#$1210;:0-:$(

!"?6/*+(0$("*+(3'+&6%*+(<'%4*0*+(>6$('96%%$/($/($"(&*""$%(+$(%$"*98'/*/(9'/("'+(*"9*/9$+(
*("*+(4'/*+(0$(*"-*9$/*.$(f$+&*/&$%A*+d(*%-*%8'+d($&9KgK(E"(3%'#"$-*(36$0$(+$%(0$(&%$+(
&83'+l

m( E"$-$/&'+(*"-*9$/*0'+($/($"(+6$"'('($/(3*%&$+(-6F(#*.*+d(>6$('#"8?*/(*(z$I8'/*%(
"*($+3*"0*(F("'+(#%*4'+K

m( E"$-$/&'+(*"-*9$/*0'+($/("*+(3*%&$+(-_+(*"&*+(0$("*+($+&*/&$%A*+d(>6$(J*9$/(>6$(
J*F*(>6$("$U*/&*%("'+(#%*4'+K

m( =#+&_96"'+(3*%*(*99$0$%(*("*+(4'/*+(0$(*"-*9$/*.$d(>6$(3%'U'9*/(6/*(z$I82/(0$(
&%'/9'(F(#%*4'+K

)8?6%*(X[(D(E"$-$/&'+(*"-*9$/*0'+(*(%*+(0$"(+6$"'K
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E"(08+$7'(0$("*+(4'/*+(0$(*"-*9$/*.$(F("*(9'%%$9&*(08+&%8#6982/(0$("'+($"$-$/&'+(+'/(
<*9&'%$+($+$/98*"$+(3*%*($U8&*%(3'+&6%*+(<'%4*0*+l(

m( !"(08+&%8#68%("'+('#.$&'+(>6$(+$(*"-*9$/*/($/("*($+&*/&$%A*d(J*F(>6$(&$/$%($/(96$/&*(
"*(<%$96$/98*(0$(6+'d($"(3$+'(F(<'%-*(0$("'+(-8+-'+(F("*(<*98"80*0(3*%*(80$/&8k9*%"'+K(
1*+(%$9'-$/0*98'/$+(?$/$%*"$+(*"(%$+3$9&'(+'/("*+(+8?68$/&$+l

(D R8+3'/$%( "'+(*%&A96"'+(-_+(3$+*0'+(Fa'(0$(6+'(-_+( <%$96$/&$($/( "'+($+&*/&$+(
+8&6*0'+(3'%(0$#*.'(0$("'+(J'-#%'+(F(3'%($/98-*(0$("*(9*0$%*(0$"(6+6*%8'K(EU8&*%(
$"(*"-*9$/*.$(0$('#.$&'+(3$+*0'+('(0$(6+'(<%$96$/&$($/("'+($+&*/&$+(-_+(*"&'+(
'(*"(/8U$"(0$"(+6$"'K

(D ,$+$%U*%("'+($+&*/&$+(-_+(*"&'+(3*%*("'+('#.$&'+(>6$(""$/$/("*(3*%&$(&%*+$%*(0$"(
$+&*/&$(F(36$0*/(*+8%+$(0$+0$(+6(#'%0$K

(D ,$0698%( $/( "'( 3'+8#"$( $"( 3$+'( 0$( "'+( *%&A96"'+( *"-*9$/*0'+( 3*%*( <*98"8&*%( +6(
-*/$.'o(3'%($.$-3"'d(J*F(>6$($U8&*%("*+(9*.*+($I9$+8U*-$/&$(""$/*+(0$(-*&$%8*"(
F(3%'96%*%(08+&%8#68%("'+($"$-$/&'+($/("'&$+(-_+(3$>6$7'+K

(D E&8>6$&*%("'+('#.$&'+(*"-*9$/*0'+(9'/(%2&6"'+(9"*%'+(F(+8-3"$+K(C*-#8\/(36$0$/(
6&8"84*%+$(9208?'+(0$(9'"'%(3*%*(80$/&8k9*%($"(9'/&$/80'(0$("'+('#.$&'+K

( ((

)8?6%*(XP(D(!"-*9$/*.$($%?'/2-89'K

m( E+3*98'("8#%$(<%$/&$(*("*($+&*/&$%A*K(:*%*(3$%-8&8%($"(3*+'(F($"(*99$+'(*("'+($+&*/&$+(
8/<$%8'%$+(f$+&*/0'(*?*9J*0'($"(6+6*%8'gd(+$(%$9'-8$/0*(6/($+3*98'("8#%$(0$(YP(9-(
9'-'(-A/8-'( <%$/&$(*( "*($+&*/&$%A*(0$(38$K(q*F(>6$($"8-8/*%( "'+('#+&_96"'+(>6$(
8-380*/($"(*99$+'(*("*($+&*/&$%A*(f-$+*+d('#.$&'+(0$3'+8&*0'+($/($"(+6$"'d($&9KgK

)8?6%*(XV(h(E+3*98'+("8#%$+(%$9'-$/0*0'+(3*%*(*99$0$%(*("*($+&*/&$%A*K



43

Aplicación de fuerzas

1*(<6$%4*($I9$+8U*($+(6/(<*9&'%(0$(%8$+?'(8-3'%&*/&$(96*/0'(+$(%$*"84*(0$(-*/$%*(+'+&$D
/80*($/($"(&8$-3'('(#8$/(96*/0'(+$(""$U*(*(9*#'(0$(<'%-*(%$3$&80*K(1*(*3"89*982/(0$(<6$%D
4*+($/($"(36$+&'(0$(&%*#*.'(+6$"$(U$/8%(0*0*(3'%("*+(+8?68$/&$+(+8&6*98'/$+l

m( ,$*"84*982/(0$(6/*(<6$%4*(+'#%$(6/('#.$&'($+&_&89'd(9'/($"('#.$&'(0$(9*-#8*%(+6(3'+8D
982/('(&%*F$9&'%8*K(E+&'($+("'(>6$('96%%$d(3'%($.$-3"'d(96*/0'(+$($/+*-#"*/(38$4*+(0$"(
-'&'%(-*/6*"-$/&$d(96*/0'(+$(%$*"84*/(*.6+&$+(6&8"84*/0'(J$%%*-8$/&*+(-*/6*"$+('(
96*/0'(+$($-36.*('(*%%*+&%*(6/('#.$&'(f3'%($.$-3"'(6/(9*%%'(9'/(-*&$%8*"gK

m( G*/836"*982/(-*/6*"(0$(9*%?*+d(>6$(9'/+8+&$($/($"( "$U*/&*-8$/&'(Fa'(&%*/+3'%&$(0$(
6/*(9*%?*(0$(6/(+8&8'(*('&%'K(@'#%$($+&$(%8$+?'(+$(J*#"*%_(9'/(-_+(0$&*""$($/($"(*3*%D
&*0'(+8?68$/&$K

1*(%$*"84*982/(0$(6/(&%*#*.'(<A+89'(3$+*0'(06%*/&$(-69J'(&8$-3'd(9'-'(3'%($.$-3"'("*(
*3"89*982/(0$(<6$%4*+(0$($-36.$(F(*%%*+&%$(0$('#.$&'+(3$+*0'+d(J*9$(*6-$/&*%($"(%8&-'(
0$("*(%$+38%*982/(F($"(%8&-'(9*%08*9'd(08+-8/6F$("*(98%96"*982/(+*/?6A/$*($/("'+(-e+96"'+(
*<$9&*0'+(F(*3*%$9$(-_+(%_380*-$/&$("*(<*&8?*(-6+96"*%K(E+&'(36$0$('9*+8'/*%("$+8'/$+(
&*/&'(*96-6"*&8U*+(f<6$%4*+(%$3$&80*+('(-*/&$/80*+($/($"(&8$-3'd(*6/>6$(/'(+$*/(/$9$D
+*%8*-$/&$( ?%*/$+g( 9'-'( &%*6-_&89*+( f0$+?*%%'+(-6+96"*%$+( '9*+8'/*0'+( 3'%( <6$%4*+(
8/&$/+*+($(8-36"+8U*+gK

E/("'+(&*""$%$+(J*F(08<$%$/&$+('9*+8'/$+($/("'+(>6$(+$(%$*"84*/(<6$%4*+($"$U*0*+l

m( ;'"'9*%('(*.6+&*%(38$4*+('(9'-3'/$/&$+(f-*/6*"-$/&$('(9'/(*F60*(0$(J$%%*-8$/&*+gd(
3'%($.$-3"'l(0$+-'/&*%(3*%&$+(0$("*(9*%%'9$%A*d(9'"'9*%('(*.6+&*%($"(9*%#6%*0'%d($/9*D
.*%(3*%&$+(f<'9'+d(#*&$%A*d(U_"U6"*+d($&9Kgd(*3%$&*%(9'-3'/$/&$+d($&9K

)8?6%*(XX(h(E.$-3"'+(0$(<6$%4*+(8/&$/+*+K
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m( E-36.*%( '( *%%*+&%*%( 38$4*+( '( $"$-$/&'+( 0$( &%*/+3'%&$( f9*%%'+( 9'/( J$%%*-8$/&*+( '(
38$4*+(3$+*0*+g('(0$+3"*4*%($"$-$/&'+(0$(&%*#*.'(f+'3'%&$+d(08+3'+8&8U'+(0$(08*?/2+D
&89'd($>68"8#%*0'%$+(0$(08%$9982/d($>683'+(0$($I&%*9982/(0$(?*+$+d($&9KgK

)8?6%*(X](h(E.$-3"'+(0$(<6$%4*+(8/&$/+*+K

E"(%8$+?'(%$+6"&*/&$(/'(0$3$/0$(+'"*-$/&$(0$("*(*3"89*982/(0$("*(<6$%4*(f*(-_+(<6$%4*d(
-*F'%( %8$+?'g( +8/'( 0$( '&%'+( <*9&'%$+( 9'-'( "*( 3'+&6%*d( "*( <%$96$/98*d( "*+( 9'/0898'/$+(
*-#8$/&*"$+d($&9K(;6*/&'(3$'%$+(+$*/($+'+(<*9&'%$+d(-*F'%(+$%_($"($<$9&'(3$%.60898*"(0$("*(
*3"89*982/(0$(6/*(<6$%4*($I9$+8U*K

P$:!.$-=0:&!-$(1,$-$+0;$(

E"( &%*#*.'( -*/6*"( 0$#$( +$%( 08+$7*0'( 9'%%$9&*-$/&$( 3*%*( %$0698%( "*+( <6$%4*+( >6$( +$(
*3"8>6$/d($+(0$98%d(3*%*($U8&*%(>6$("'+(&%*#*.*0'%$+(+$(*?'&$/('(9'/&%*8?*/(6/*(&$/+82/(
-6+96"*%($I9$+8U*d(+'#%$(&'0'($/("*($+3*"0*K(

!(/8U$"(#8'-$9_/89'(+$(0$#$(&$/$%($/(96$/&*("'(+8?68$/&$l

m( E"(&%*#*.'(3$+*0'(/'(0$#$(+63$%*%("*(9*3*980*0(0$(9*0*(&%*#*.*0'%K(Q'(J*F(>6$(%$*"84*%(
"'+(&%*#*.'+(>6$(+63'/?*/(6/(389'(0$(<6$%4*(-6F($"$U*0'K(1*+(*"&$%/*&8U*+(+'/l

(D 5+*%(-$08'+(-$9_/89'+l(?%e*+d(3'"83*+&'+d(+'3'%&$+d($"$U*0'%$+d($&9K

(D :$08%(*F60*(0$('&%'+(&%*#*.*0'%$+K

m( 1*+(&*%$*+(0$($+<6$%4'(J*/(0$(*"&$%/*%(*("'("*%?'(0$("*(.'%/*0*d($/(8/&$%U*"'+(3$%8208D
9'+d(9'/(6/(&%*#*.'(-_+("8?$%'(F(9'/(0$+9*/+'+K

m( 1'+(?%63'+(-6+96"*%$+(>6$(+$(6+$/(J*/(0$(+$%("'(+6k98$/&$-$/&$(<6$%&$+(3*%*(%$*"8D
4*%($"($+<6$%4'(%$>6$%80'(f3'%($.$-3"'d(6+*%(&'0*("*(-*/'($/("6?*%(0$(+'"*-$/&$("'+(
0$0'+gK

m( 1*(3'+&6%*(F($"(*3'F'(9'%3'%*"(0$#$/(<*U'%$9$%( "*(*3"89*982/(0$("*(<6$%4*K(EU8&*%( "*+(
3'+&6%*+(<'%4*0*+(f&%'/9'(8/9"8/*0'd(#%*4'+("$U*/&*0'+g(96*/0'(+$(%$*"84*/($+<6$%4'+K
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m( 1*+(&*%$*+(>6$(%$>68$%$/(?%*/0$+($+<6$%4'+(0$#$/(%$*"84*%+$(0$(38$K(Q'(+$(0$#$/(*3"8D
9*%(<6$%4*+($"$U*0*+($/(3'+8982/(+$/&*0*K

m( ;6*/0'(+$(*3'F$($"(3$+'(0$"(96$%3'(3*%*($.$%9$%(<6$%4*d(0$#$($U8&*%+$(>6$(+$(?$/$%$/(
36/&'+($"$U*0'+(0$(3%$+82/($/(4'/*+(+$/+8#"$+(0$"(96$%3'K

@8$-3%$( >6$( +$*( 3'+8#"$d( $+( e&8"( 6&8"84*%(-$08'+(-$9_/89'+( 3*%*( $<$9&6*%( "'+( &%*#*.'+(
3$+*0'+K(:*%*($""'(+$(%$9'-8$/0*l

m( 5&8"84*%(J$%%*-8$/&*+d($/("6?*%(0$(*3"89*%("'+($+<6$%4'+(-*/6*"-$/&$K

m( @6+&8&68%("*+(J$%%*-8$/&*+(-*/6*"$+(3'%('&%*+($"\9&%89*+K

E/(96*/&'(*("'+($-36.$+(F(*%%*+&%$+d("'+(9%8&$%8'+(#_+89'+(>6$(J*F(>6$(&$/$%($/(96$/&*(
+'/l

m( E/($"($-36.$(0$(9*%?*+(%$&%*+*%("'+(38$+(F($/($"(*%%*+&%$(*0$"*/&*%"'+K(5+*%(+8$-3%$(
"*+(0'+(-*/'+K

m( R$#$(6&8"84*%+$(9*"4*0'(*/&80$+"84*/&$K

m( E"( $+3*98'( J*( 0$( $+&*%( 0$+3$.*0'( F( &$/$%( 6/*( 08-$/+82/( +6k98$/&$( 3*%*( <*98"8&*%( $"(
$-36.$('($"(*%%*+&%$K

1 *53Ff*1 KPPK6HP*

)8?6%*(Xb(h(E-36.$(F(*%%*+&%$(0$(9*%?*+K
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EAJgK1p1E?$+b0(1$-1$;1=$(.!-%0#$1!10#?(%$1=$18&$b0(

E+(J*#8&6*"(>6$("'+(&%*#*.*0'%$+(*3"8D
>6$/( <6$%4*+($"$U*0*+(*"(0$+-'/&*%(
38$4*+(3$+*0*+(0$"(9'9J$d(&*"$+(9'-'(
%6$0*+d(-'&'%$+d( 9*.*+( 0$( 9*-#8'+d(
&%*/+-8+8'/$+d( $.$+d( &*-#'%$+( 0$(
<%$/'+d( $&9K( E+&$( +'#%$( $+<6$%4'(
+6$"$(U$/8%(*9'-3*7*0'(3'%(3'+&6%*+(
<'%4*0*+( 0$( &%'/9'd( 96$""'( '( #%*4'+d(
"'(>6$(J*9$(>6$($"(%8$+?'(+$*(-*F'%K

)8?6%*(X^(h()6$%4*+($/($"(-'/&*.$d(
0$+-'/&*.$('(*.6+&$K

1*( %$9'-$/0*982/(-_+(e&8"( $+($'&%0+1 ;0108;&:0:&>-1=&+$:%01=$1 <?$+b0(1$;$'0=0(1
$-1$;1=$(.!-%0#$1!10#?(%$1=$18&$b0(K(:*%*($""'(36$0$/( ""$U*%+$(*(9*#'(08+&8/&*+(
*998'/$+l

m( 5+*%( J$%%*-8$/&*+d( 0$( &83'( $"\9&%89'( '( /$6-_&89'd( >6$( <*98"8&$/( $"( 0$+*.6+&$( 0$(
"*+(38$4*+K(1*(J$%%*-8$/&*(*0$96*0*($U8&*%_( "*(*3"89*982/( 8//$9$+*%8*(0$(<6$%4*+d(
*0$-_+(0$("*+(3'+&6%*+(3$/'+*+(3*%*(*3"89*%(089J*(<6$%4*K

((

)8?6%*(XT(h(5+*%(J$%%*-8$/&*+($"\9&%89*+(3*%*($"(0$+-'/&*.$($/("6?*%(0$(-*/6*"$+K

m( EU8&*%( $"( *.6+&$( '( 0$+-'/&*.$( 0$(
3*%&$+( $/( $"( 3%'38'( *6&'-2U8"K( @8(
$+( 3'+8#"$d( $+( 3%$<$%8#"$( $I&%*$%(
"*( 38$4*( 9'-3"$&*( F( &%*#*.*%(
+'#%$( 6/*( +63$%k(98$( 0$( &%*#*.'(
*0$96*0*K( E+&'( $U8&*%_( 3'+&6%*+(
<'%4*0*+(F('3&8-84*%_("*(*3"89*982/(
0$(<6$%4*+K

)8?6%*(XW(h(C%*#*.*%(+'#%$(6/*
+63$%k(98$(-$.'%(>6$($/

$"(3%'38'(U$JA96"'K
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EAJgK1p13+!";$.0(1:!-1;!(1:0++!(

G69J'+($-36.$+(F(*%%*+&%$+d(*6/>6$(+$(%$*"89$/(9'/(9*%%'+('(+'3'%&$+(9'/(%6$0*+d(
8-3"89*/("*(*3"89*982/(0$(<6$%4*+(-6F($"$U*0*+K(E+&'(36$0$('96%%8%(3'%(U*%8*+(%*4'/$+l

m( 1'+( 9*%%'+( /'( +'/( *0$96*0'+l( *"&6%*d(
08-$/+8'/$+d(&83'(0$(*?*%%$d($&9K

m( 1'+(9*%%'+(/'($+&_/(#8$/(-*/&$/80'+l(
$+(-6F(<%$96$/&$(>6$("*+(%6$0*+($+&\/(
*&*+9*0*+( 9'/( $"$-$/&'+( 3$>6$7'+(
f%$#*#*+d( *"*-#%$+d( %$+&'+dpg( >6$(
*9*#*/(3'%('#+&*96"84*%($"(%'0*-8$/&'K

m( 1'+( $"$-$/&'+( *( $-36.*%( '( *%%*+&%*%(
+'/(-6F(U'"6-8/'+'+(Fa'(3$+*0'+K(@8(
J*F(>6$($-36.*%(6/( 9'9J$( 9'-3"$&'d(
*e/($"(-$.'%(9*%%'(%$+6"&*(8/+6k98$/&$(
F("*(<6$%4*(*(*3"89*%(+$%_($I9$+8U*K

)8?6%*(XY(h(;*%%'+(-6F(#*.'+(3%'U'9*/(
3'+&6%*+(<'%4*0*+K

1*+(+'"698'/$+(*($+&'+(3%'#"$-*+(3*+*/(&*/&'(3'%(6/*(*0$96*0*(+$"$9982/(F(9'/+$%U*D
982/(0$("'+(9*%%'+(9'-'(3'%($"(6+'(0$(<6$%4*+(0$(*3'F'l

m( 1'+(9*%%'+(J*/(0$(&$/$%(6/(#6$/(*?*%%$(F(6/*+(08-$/+8'/$+(F(3%$+&*98'/$+(*0$96*D
0*+K(1'+(9*%%'+(F('&%'+($"$-$/&'+(>6$(+$($-36.$/('(*%%*+&%$/(J*/(0$(&$/$%(*+80$D
%'+K(1'+(*+80$%'+(J*/(0$($+&*%(*(6/*(*"&6%*(*0$96*0*(3*%*('3&8-84*%("*(<6$%4*l(+$(
%$9'-8$/0*(6/*(*"&6%*($/&%$(YP(F(PVV(9-(+'#%$($"(+6$"'d(-*F'%(96*/&'(-_+(*"&'(+$*(
$"(9$/&%'(0$(?%*U$0*0(0$"(9*%%'K(1'+(*+80$%'+(J*/(0$(+$%(*/9J'+(F(3$%-8&8%(J'"?*0*D
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&$/$%('%8$/&*98'/$+(0$"(-*/?'(08<$%$/&$+K(1*+(-_+(J*#8&6*"$+(+'/($"(-*/?'(%$9&'(
f3'%($.$-3"'d(6/(0$+&'%/8""*0'%(9'-e/g(F($"(-*/?'(i&83'(38+&'"*j(f3'%($.$-3"'d(6/(
&*"*0%'gK(
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B'"3$*%( 08%$9&*-$/&$( 9'/( "*(-*/'d( 3'%( <*"&*( 0$( J$%%*-8$/&*+( '( 0$( "*( J$%%*-8$/&*(
*3%'38*0*d(36$0$(9*6+*%("$+8'/$+(-6+96"'D$+>6$"\&89*+($/("*(-*/'a-67$9*(F($"(#%*4'K

!+8-8+-'d("*(3%$+82/("'9*"('(3%$+82/(-$9_/89*($/(6/*(%$?82/(U6"/$%*#"$(0$("*(-*/'(
0$#80'(*("*(3%$+82/($.$%980*(3*%*($-36.*%("*(""*U$d(+$(08%8?$(3*%98*"-$/&$(*("*(3*"-*(0$(
"*(-*/'d(?$/$%*/0'(&%*+&'%/'+(-6+96"'D$+>6$"\&89'+K

)8?6%*(bY(h(:%$+82/(0$("*(J$%%*-8$/&*(+'#%$("*+(3*%&$+(#"*/0*+(0$("*(-*/'K
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+'#%$("*+(4'/*+(#"*/0*+(0$("*(-8+-*K(:*%*($""'(+$(%$9'-8$/0*l

m( Q'( %$*"84*%( /6/9*( 9'/( "*(-*/'( 6/*( *9982/( >6$( 36$0*( %$*"84*%+$( 9'/( 6/*( J$%%*D
-8$/&*d($+3$98*"-$/&$(+8(8-3"89*(<6$%4*d(3%$+82/('(?'"3$+K
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?6*/&$+($+&_/(08+$7*0'+(3*%*("*(%$3*%*982/(0$(*6&'-2U8"d($(8/9"6F$/(6/(%$""$/'($/(
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60

EAJgK1p1g$++0.&$-%0(1M?$1'&"+0-

1*+(J$%%*-8$/&*+($"\9&%89*+(+63'/$/(6/*(?%*/(U$/&*.*(9'/(%$+3$9&'(*("*+(-*/6*"$+d(F*(
>6$(8/9%$-$/&*/("*(9*3*980*0(0$(J*9$%(<6$%4*(F(*?8"84*/("*(&*%$*K(Q'('#+&*/&$d(+6(3%8/D
983*"(3%'#"$-*($+(>6$(3$+*/(-_+(F(>6$(36$0$/(&%*/+-8&8%(U8#%*98'/$+K(1*+(U8#%*98'/$+(
36$0$/('9*+8'/*%(0'"'%($/("*+(-*/'+('(8/9"6+'("$+8'/$+(9'-'("*(&$/08/8&8+d(+A/0%'-$(
0$(,*F/*60d(9'/+$96$/98*(0$"(6+'(0$(J$%%*-8$/&*+(>6$(U8#%*/(&*"$+(9'-'("*(38+&'"*(
0$(8-3*9&'K(E+&*+(J$%%*-8$/&*+(+$(6&8"84*/($/("*+(3*%&$+(>6$(+$($/96$/&%*/($/("6?*%$+(
3$>6$7'+(F($+&%$9J'+d(F(3*%*(*z'.*%("*+(3*%&$+(>6$($+&_/(*3%$&*0*+(3'%($"(2I80'K(
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>6$(%$069$/("*(8/980$/98*(0$("*(U8#%*982/(>6$(3*+*(0$+0$("*+(J$%%*-8$/&*+(-'&'D
%84*0*+(J*+&*("*(-*/'(F($"(#%*4'K(:%'&$?$/("*+(3*%&$+(#"*/0*+(0$("*(-*/'(0$("*+(
U8#%*98'/$+d(3$%-8&8$/0'(%$*"84*%(&*%$*+(0$(3%$98+82/K
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"84*982/(0$(0*&'+(f:ORgd(&$9"*0'+(Fa'(%*&'/$+K(1*(#6$/*(6#89*982/(F(9'/k?6%*982/(0$(
$+&'+(08+3'+8&8U'+($+($+$/98*"(3*%*($U8&*%(3'+&6%*+( <'%4*0*+($/( "*+(-67$9*+(F($/($"(
96$""'K(

)8?6%*(^b(h(E>683'(0$(08*?/2+&89'(9'/(:ORd(&$9"*0'(F(%*&2/K
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m( :'9'($+3*98'($/(0'/0$(+$(9'"'9*($"(%*&2/(Fa'($"(&$9"*0'K(;6*/0'($+&'('96%%$(/'($+(
3'+8#"$(*3'F*%("*+(-*/'+(Fd(3'%(&*/&'d(+$($+&_(%$*"84*/0'(6/*(<6$%4*($+&_&89*(9'/("'+(
#%*4'+d(*0$-_+(0$(+$%(-_+(08<A98"("*($.$96982/(0$("*(&*%$*K
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m( 1*(+63$%k98$(0'/0$(+$(*3'F*/($"( &$9"*0'(F($"( %*&2/(J*(0$(+$%(+6k98$/&$(F(J*(0$(
3$%-8&8%( $"( *3'F'( 0$( "*+(-*/'+K( @$( %$9'-8$/0*( >6$( J*F*( P[( 9-( "8#%$+( $/&%$( $"(
&$9"*0'(F($"(#'%0$(0$("*(-$+*K

m( C*-#8\/(+$%A*(*9'/+$.*#"$(>6$("*(-$+*(08+3'/?*(0$(*"?'(0$($+3*98'(0'/0$(9'"'9*%(
"'+(3*3$"$+(>6$(+$($+&\/(6+*/0'K(5/*(3'+8#8"80*0(*0898'/*"($+(6+*%(*&%8"$+(9'"'9*0'+(
$/("*(3%'38*(:OR(>6$(<*98"8&$/("*(&%*/+<$%$/98*(0$(8/<'%-*982/K

)8?6%*(^^(h(!&%8"(3*%*(3*/&*""*K
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6('&%*+(+63$%k(98$+(0$(&%*#*.'(f3'%($.$-3"'($"(-'/&*.$d(*.6+&$('(%$3*%*982/(0$(98$%&*+(
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(D @8($+&_(-6F(*"&*d(&$/0%$-'+("'+(#%*4'+("$U*/&*0'+(F(/'(3'0%$-'+(J*9$%(<6$%4*(
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3%$98+'+K
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8/<$%8'%$+K

:*%*( &%*#*.*%( 9'%%$9&*-$/&$( $/( 6/*(-$+*( 0$( &%*#*.'( J*F( >6$( &$/$%( $/( 96$/&*( "*+(
+8?68$/&$+(9'/+80$%*98'/$+l

m( EU8&*%(&%*#*.*%(+'#%$($"(+6$"'('(4'/*+(8/*0$96*0*+(>6$('9*+8'/*/(3'+&6%*+(<'%4*0*+K(
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-_+(bDP[(9-K
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%$9'-$/0*0*(+$%A*("*(*"&6%*(0$(9'0'+(-$/'+(P[DV[(9-K
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G*/&$/$%("*(4'/*(0$(&%*#*.'('%0$/*0*($+(#*+&*/&$(9'-3"$.'($/("'+(&*""$%$+(0$(%$3*%*982/(
0$( *6&'-2U8"$+d( F*( >6$( $"(-'U8-8$/&'( 0$(-*&$%8*"$+( F( "*( ?$/$%*982/( 0$( %$+806'+( +'/(
-6F(<%$96$/&$+K(@8/($-#*%?'d("'+(3%'#"$-*+(*+'98*0'+(*(/'(&$/$%("*(4'/*(0$(&%*#*.'(9'/(
+6k98$/&$('%0$/(F("8-38$4*(&*-#8\/(+'/(8-3'%&*/&$+l

c1 O!(1!"(%C:?;!(1$-1$;1C+$01=$1%+0"0#!18?$=$-1:0?(0+1+$("0;!-$(1!1%+!8&$b!(\1
G69J*+("$+8'/$+(0$($+3*"0*(+$('9*+8'/*/(96*/0'($"(96$%3'(&%*&*(0$(-*/&$/$%($"($>68D
"8#%8'(*"(%$+#*"*%+$('(&%'3$4*%(-8$/&%*+(+$(-*/&8$/$(6/*(9*%?*K(1'+(36$+&'+(0$(&%*#*.'(
0$+'%0$/*0'+(8/9%$-$/&*/($"(%8$+?'(0$(%$+#*"'/$+('(&%'38$4'+K

c1 O0(1 C+$0(1 =$(!+=$-0=0(1 8?$=$-1 &.8$=&+1 $;1 ?(!1 =$1 :0++!(1 =$1 %+0-(8!+%$\1
!+8-8+-'d($+(/$9$+*%8*(6/*(<6$%4*(-*F'%(3*%*(-'U$%"'+(+'#%$(+63$%k98$+(9'/(0$+3$%D
0898'+($/($"(+6$"'K

c1 O01<0;%01=$1!+=$-1$-1$;18?$(%!1=$1%+0"0#!1&-:+$.$-%01;!(1+&$(,!(1$+,!->.&:!(\1
!"(+$%(-_+(08<A98"($/9'/&%*%(F(-*/$.*%($"(-*&$%8*"d(*6-$/&*/( "*+(3'+&6%*+( <'%4*0*+d(
<6$%4*+(F(0$+3"*4*-8$/&'+(8//$9$+*%8'+K

c1 *(80:&!(1+$=?:&=!(1210%$(%0=!(1I8$!+$(18!(%?+0(a1%0+$01.C(1=&</:&;sg
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3'+&6%*(0$"(96$""'(F($/(6/*(3\%080*(0$($k98$/98*($/($"(&%*#*.'K

m( ,$069$("*(-'U8"80*0(0$("'+(#%*4'+K(E+&'(J*9$(>6$(+$*(-69J'(-_+(08<A98"(F(3$/'+'(
-*/836"*%("*+(38$4*+('(J$%%*-8$/&*+(F(>6$(+$(&$/?*/(>6$(*0'3&*%(3'+&6%*+(<'%4*0*+(
f?8%'('(8/9"8/*982/("*&$%*"(0$(&%'/9'd(z$I82/(0$("*+(-67$9*+g(3*%*(J*9$%"'K
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1*(%$9'-$/0*982/(>6$(+$(0$%8U*(0$($+&$(3%'#"$-*($+($&%)%*%&'!-'!.0%,#+.'%10(#+.K(
E+&'(0$3$/0$d($U80$/&$-$/&$(0$"($+3*98'(&'&*"(0$"(>6$(08+3'/$-'+d(*6/>6$(+8$-3%$(
3'0$-'+(8/&$%U$/8%(3*%*(-$.'%*%K(:'%($.$-3"'l

m( !/&$+(0$(9'-$/4*%("*(&*%$*(J*F(>6$(3"*/8k9*%("*(-$.'%(6#89*982/(&*/&'(0$"(*6&'-2D
U8"(9'-'(0$("*+(J$%%*-8$/&*+(F(-*&$%8*"$+(>6$(/$9$+8&$-'+K

m( EU8&*%("*(+*&6%*982/(0$"($+3*98'K(1'+(*6&'-2U8"$+(>6$($+&\/($/($+3$%*(J*F(>6$(*3*%D
9*%"'+(<6$%*(0$"(&*""$%(3*%*(08+3'/$%(0$(-_+($+3*98'K

m( G*/&$/$%($"('%0$/($/($"(36$+&'(0$(&%*#*.'K(1*(*96-6"*982/(8//$9$+*%8*(0$(-*&$%8*D
"$+d(-_>68/*+(F(J$%%*-8$/&*+(8-380$("*(-'U8"80*0(F(+*&6%*($"($+3*98'K

m( R8+3'/$%(+'"'(0$"(-*&$%8*"(8-3%$+98/08#"$(3*%*(%$*"84*%("*(&*%$*K(E/($+3*98'+(3$>6$D
7'+($+(3%$<$%8#"$(%$*"84*%(-_+(U8*.$+(3'%(-*&$%8*"(>6$(&$/$%"'(&'0'(*96-6"*0'($/($"(
36$+&'(F(>6$($+'(/'+(8-380*(-'U$%/'+K

m( E/($"(9*+'(0$(&%*#*.*%($/($+3*98'+(*/?'+&'+(3%'38'+(0$"(U$JA96"'(f3'%($.$-3"'("'+(
&%*#*.'+($/($"(8/&$%8'%g(J*F(>6$(U*"'%*%(+8(+$(36$0$(9*-#8*%("*(9'/k?6%*982/(3*%*(
*6-$/&*%( $"( $+3*98'K(!"?6/'+(-'0$"'+(3$%-8&$/d(3'%( $.$-3"'d( &6-#*%d( %$&%*$%('(
8/9"6+'(0$+-'/&*%(<_98"-$/&$("'+(*+8$/&'+K(E+(8/&$%$+*/&$(J*9$%($+&'(3*%*(08+3'/$%(
0$(-*F'%($+3*98'(0$(&%*#*.'K(
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3*%*(%$*"84*%("*+(&*%$*+(0$(-*/$%*(92-'0*(F($%?'/2-89*K(1'+(3%8/983*"$+(3%'#"$-*+(
>6$(+$(0$%8U*/(0$(/'(J*9$%"'(*+A(+'/("'+(+8?68$/&$+l

m( R8k96"&*0(3*%*($/9'/&%*%("*(J$%%*-8$/&*(*0$96*0*d(9'/("'(>6$(+$(38$%0$(&8$-3'(F(
-69J*+(U$9$+(+$(6+*/(J$%%*-8$/&*+(/'(*3%'38*0*+(3*%*("*(&*%$*K

m( :'+&6%*+(<'%4*0*+(3*%*(*"9*/4*%("*+(J$%%*-8$/&*+K

m( 1*+(J$%%*-8$/&*+(/'('%0$/*0*+('(*96-6"*0*+(+8/(-_+(%$>68$%$/(-_+(<6$%4*(3*%*(
*"9*/4*%"*+d(36$0$(J*#$%(%8$+?'(0$(>6$(+$(9*8?*/(F(/'+(?'"3$$/(F(+'/(-_+(08<A98"$+(
0$("'9*"84*%K

m( 1*+(J$%%*-8$/&*+(0$(6+'(-6F(<%$96$/&$d(+8(+$(0$.*/($/($"(+6$"'(36$0$/('9*+8'/*%(
&%'38$4'+(F(?'"3$+K(!0$-_+(9*6+*/(3'+&6%*+(<'%4*0*+(3*%*(*"9*/4*%"*+K

((

)8?6%*(T](h()*"&*(0$('%0$/($/("*+(J$%%*-8$/&*+(F(4'/*+(0$(*"-*9$/*.$K

1*+(J$%%*-8$/&*+(J*/(0$($+&*%('%0$/*0*+d(U8+8#"$+(F(0$/&%'(0$(6/(*"9*/9$(92-'0'(3*%*(
$"(&%*#*.*0'%K(!"?6/*+(-$080*+(3*%*("'?%*%"'(+'/("*+(+8?68$/&$+l

m( 5+*%(3*/$"$+('($+&*/&$%A*+($+3$9Ak9*+(3*%*(9'"'9*%("*+(J$%%*-8$/&*+K(1'+(3*/$"$+($+(
8/&$%$+*/&$(>6$(""$U$/($"(3$%k"(0$("*+(J$%%*-8$/&*+(3*%*(>6$(+8$-3%$(+$(?6*%0$/($/(
$"(-8+-'(+8&8'K(E"($&8>6$&*0'(&*-#8\/(36$0$(*F60*%(*(*"-*9$/*%(F($/9'/&%*%(-_+(
<_98"-$/&$(J$%%*-8$/&*+(F(38$4*+K

((
)8?6%*(Tb(h(5+*%("'+(3*/$"$+(3*%*(&$/$%('%0$/*0*+("*+(J$%%*-8$/&*+K
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m( =%0$/*%("*+(J$%%*-8$/&*+(F(38$4*+($/(<6/982/(0$(+6(<%$96$/98*(0$(6+'(F(0$(+6(3$+'l(
"*+(-_+(6+*0*+(F(9'/(-_+(3$+'(J*/(0$($+&*%(*3%'I8-*0*-$/&$(*("*(*"&6%*(0$("'+(
9'0'+K

)8?6%*(T^(h(=%0$/*%("'+($"$-$/&'+($/(<6/982/(0$"(3$+'(F(0$"(6+'K

m( B6*%0*%( "*+(J$%%*-8$/&*+(-$/'+(6+*0*+($/($+&*/&$+('(*%-*%8'+($+3$9Ak9'+K(1*+(
J$%%*-8$/&*+(-_+(<%$96$/&$+(J*/(0$($+&*%(+8$-3%$(*"(*"9*/9$K

m( Q'(0$.*%("*+(J$%%*-8$/&*+($/($"(+6$"'K(5+*%(9*%%'+(F(+'3'%&$+(9'/(%6$0*+(3*%*(&$/$%D
"*+(*(6/*(*"&6%*(9'%%$9&*(F(+8$-3%$(*"(*"9*/9$K

)8?6%*(TT(h(5+*%(9*%%'+(3*%*(J$%%*-8$/&*+K
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Condiciones ambientales

1*+(&*%$*+(>6$(+$(%$*"84*/($/("'+(&*""$%$+(0$(%$3*%*982/(0$(*6&'-2U8"$+(&8$/$/("6?*%($/(
9'/0898'/$+(*-#8$/&*"$+(-6F(U*%8*0*+($/(<6/982/(0$("*(\3'9*(0$"(*7'd("*(J'%*(0$"(0A*d($&9K

@8&6*98'/$+(0$(:0;!+1!1 <+/!( 8/&$/+'+(36$0$/(+$%(J*#8&6*"$+(F($+(/$9$+*%8'(3%'&$?$%+$(
*/&$($""*+K

E+3$98*"-$/&$(8-3'%&*/&$($+("*($I3'+8982/(*"(9*"'%(8/&$/+'d(F*(>6$(36$0$(9*6+*%(<*&8?*d(
-*%$'+(F(9*"*-#%$+(-6+96"*%$+K(1'+(-$+$+(0$(U$%*/'(+63'/$/(6/(%8$+?'($+3$98*"d(3'%("'(
>6$($+(/$9$+*%8'(3%'&$?$%+$(0$"(9*"'%(F(0$("*($I3'+8982/(*"(+'"K

1*(3\%080*(0$"(9*"'%(3'%($<$9&'(0$("*($I3'+8982/(*(#*.*+(&$-3$%*&6%*+(36$0$(&$/$%(&*-#8\/(
9'/+$96$/98*+(?%*U$+K(G69J'+(0$("'+(*9980$/&$+(0$(&%*#*.'(+'/(9'/+$96$/98*(0$("*(3\%080*(
0$(0$+&%$4*('(0$( "*(9*3*980*0(-$/&*"(0$( "*(3$%+'/*($I36$+&*d(3'%( "*(<*"&*(0$(-$080*+(
3%$U$/&8U*+(*0$96*0*+K

1*+(#*.*+(&$-3$%*&6%*+(+'/(<*9&'%$+(+'#%$("'+(>6$($+(8-3'+8#"$(8/z68%d("'(>6$('#"8?*(*("'+(
&%*#*.*0'%$+(*(6&8"84*%(%'3*(0$(*#%8?'K(E+&'(9'/""$U*(8/9'-'080*0($/("'+(-'U8-8$/&'+K(E/(
"'+(&%*#*.'+(>6$(+$(%$>68$%*(0$+&%$4*(-*/6*"d(+$(0$#$/(&'-*%(-$080*+(96*/0'("*($I3'+8D
982/($I9$0*("'+(Vb(-8/6&'+($/(*-#8$/&$+(9'/(&$-3$%*&6%*+(8/<$%8'%$+(*("'+(Pb|;d(9'/($"(
'#.$&8U'(0$(-*/&$/$%("*+(-*/'+(9*"8$/&$+K

=&%'($"$-$/&'(*-#8$/&*"(-6F(8-3'%&*/&$($+("*(&;?.&-0:&>-d(F*(>6$(9'/0898'/*("*(9*3*D
980*0(0$(%$*"84*%( "*( &*%$*(*0$96*0*-$/&$(F(&*-#8\/($+&_(%$"*98'/*0*(9'/( "*+(3'+&6%*+(
<'%4*0*+(0$(96$""'(F($+3*"0*K

P$:!.$-=0:&!-$(1,$-$+0;$(1

:*%*(-$.'%*%("*+(9'/0898'/$+(0$(8"6-8/*982/d(+$(%$9'-8$/0*l

m( :%'3'%98'/*%(6/*(8"6-8/*982/(+6k98$/&$(*("'+(&%*#*.*0'%$+(0$(<'%-*(>6$(36$0*/(&%*#*D
.*%($/(&'0'(-'-$/&'(0$(-*/$%*($k98$/&$(F(9'/<'%&*#"$K(EU8&*%("'+(9*-#8'+(#%6+9'+(0$(
"6-8/'+80*0($/&%$(08+&8/&*+(0$3$/0$/98*+K

m( ;'-#8/*%($"(6+'(0$("64(/*&6%*"(9'/("*("64(*%&8k98*"K(:'%('&%'("*0'd("*("64(>6$($/&%*(3'%(
"*+(U$/&*/*+(J*(0$(3'0$%(k"&%*%+$(*(&%*U\+(0$(08<6+'%$+(9'-'(3$%+8*/*+d(9'%&8/*+d($&9K

m( ,$*"84*%(6/(-*/&$/8-8$/&'(3$%82089'(0$("_-3*%*+(F("6-8/*%8*+(3*%*(*+$?6%*%+$(0$(>6$(
$+&_/($/(3$%<$9&'($+&*0'K

m( :%'3'%98'/*%(8"6-8/*982/("'9*"84*0*(0$(*3'F'($/(&*%$*+(>6$(%$>68$%*/(-*F'%(3%$98+82/(
'(>6$($+&\/(6#89*0*+($/(4'/*+(0'/0$(/'(""$?*("*(8"6-8/*982/(?$/$%*"(f-'/&*.$+(k/'+d(
%$3*%*98'/$+($/("'+(#*.'+('($/($"(8/&$%8'%(0$"(9'9J$d($&9KgK

:*%*(%$0698%("'+(3%'#"$-*+(0$(+?&=!(+$(%$9'-8$/0*(>6$("*+($+&*/98*+($+&\/(9'/U$/8$/&$D
-$/&$(*8+"*0*+(+8($/($""*+(U*/(*(%$*"84*%+$(08+&8/&*+(*9&8U80*0$+K(1*(9'"'9*982/(0$(-*&$D
%8*"$+(*#+'%#$/&$+($/($"(+6$"'('($/($"(&$9J'd('("*+(-*-3*%*+(+$3*%*0'%*+($/(+*"*+(-6F(
?%*/0$+(+'/(-$080*+(*(9'/+80$%*%K
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!/&$(+8&6*98'/$+(0$(:0;!+l

m( ,$*"84*%(3*6+*+($/("6?*%$+(<%$+9'+K

m( EU8&*%("*(0$+J80%*&*982/(#$#8$/0'(9'/(<%$96$/98*d(*6/>6$(/'(+$(&$/?*(+$0K(!0$-_+(0$"(
*?6*d("*+(#$#80*+(8+'&2/89*+(+'/(#$/$k98'+*+(F*(>6$(*F60*/(*("*(%$3'+8982/(0$(+*"$+K

m( :"*/8k9*%("*+(&*%$*+(-_+(3$+*0*+($/("*+(J'%*+(0$(-$/'%(9*"'%K

m( 5+*%(&$.80'+(>6$(<*U'%$49*/("*(&%*/+38%*982/(F(+$*/(<%$+9'+(9'-'($"(*"?'02/(F(0$(9'"'D
%$+(9"*%'+K(

m( EU8&*%("*+(9'-80*+(9'38'+*+d($"(*"9'J'"('("*(9*<$A/*K

!/&$(+8&6*98'/$+(0$(<+/!l

m( ,$*"84*%(3*6+*+(F(0$+9*/+'+($/("6?*%$+(9*"8$/&$+(F(+$9'+d(9'/($"(k/(0$(%$963$%*%("*(
3\%080*(0$($/$%?A*(9*"'%Ak9*K

m( :"*/8k9*%("'+(&%*#*.'+($/("*+(4'/*+(-_+(<%A*+($/("*+(J'%*+(9$/&%*"$+(F(-_+(9_"80*+(0$"(
0A*d($U8&*/0'($/("*(-$080*(0$("'(3'+8#"$(-*/&$/$%(3'+&6%*+($+&_&89*+K

m( ;680*%("*(*"8-$/&*982/d(&%*&*/0'(0$(3%'3'%98'/*%(*"('%?*/8+-'($"(*3'%&$(/$9$+*%8'(0$(
9*"'%A*+K

m( E+(8-3'%&*/&$($"(9'/+6-'(0$("A>680'+l(&'-*%(#$#80*+(&$-3"*0*+d(06"9$+(F(+8/(9*<$A/*(
9'/($"(k/(0$(9'-3$/+*%("*(3\%080*(0$(*?6*(*(&%*U\+(0$("'+(36"-'/$+(F("*(38$"K(EU8&*%(
$"(9'/+6-'(0$(9*<\(9'-'(086%\&89'(3*%*(08+-8/68%("*(3\%080*(0$(*?6*(F($U8&*%("*(U*+'D
08"*&*982/K

m( Q'(9'/+6-8%(#$#80*+(*"9'J2"89*+K

m( EI&%$-*%("*(3%$9*6982/(*"(9*"$/&*%+$d(F*(>6$("*(+$/+8#8"80*0(+$(%$069$(*/&$(+8&6*98'/$+(
0$(<%A'K
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E&:`0(1=$1+$:!.$-=0:&!-$(1$(8$:/d:0(

EAJgK1p1J!-($,?&+1?-01"?$-01&;?.&-0:&>-

G69J*+(3'+&6%*+(<'%4*0*+d($%%'%$+($/("*(&*%$*(F(*9980$/&$+(+$(3%'069$/(3'%(6/*(-*"*(
8"6-8/*982/(0$"(36$+&'(0$( &%*#*.'('(-_+($+3$9Ak9*-$/&$(0$( "*(4'/*($/( "*(>6$(J*F(
&%*#*.*%K(1'+(3%'#"$-*+(0$(8"6-8/*982/(+6$"$/(*<$9&*%(*(0'+(_-#8&'+l

m( 1*(8"6-8/*982/(?$/$%*"(0$(&'0'($"(&*""$%K

m( 1*(8"6-8/*982/(9'/9%$&*(0$("*(&*%$*K

)8?6%*(TW(h(M"6-8/*982/(?$/$%*"(0$(&*""$%l(9'-#8/*982/($/&%$("64(/*&6%*"(F(<'9'+K
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E/($"(3%8-$%(9*+'d( "*( 8"6-8/*982/(?$/$%*"(+$(9'/+8?6$(9'/("*+( "_-3*%*+(6#89*0*+($/(
$"(&$9J'K(E+&*+("_-3*%*+(36$0$(>6$(+$*/(+6k98$/&$+(3*%*(98%96"*%(3'%($"(&*""$%(F(3*%*(
%$*"84*%(&*%$*+(?$/\%89*+(f3'%($.$-3"'(%$9'?$%('#.$&'+(0$"(*"-*9\/('(%$*"84*%(&*%$*+(
0$(-6F( 3'9*( 3%$98+82/gK( @8/( $-#*%?'( "*( 8"6-8/*982/( ?$/$%*"( +6$"$( +$%( 8/+6k98$/&$(
3*%*(%$*"84*%(&*%$*+(0$(3%$98+82/('(96*/0'(J*F(4'/*+(0$(&%*#*.'(*("*+(>6$(/'(""$?*("*(
8"6-8/*982/(?$/$%*"(f3'%($.$-3"'(4'/*+(0$"(-'&'%d("'+(#*.'+(0$"(9'9J$d($"(8/&$%8'%(0$"(
U$JA96"'d($&9KgK(E/($+&'+(9*+'+($+(/$9$+*%8'(08+3'/$%(0$(6/*(&;?.&-0:&>-1;!:0;&b0=01
=$108!2!K(1*(8"6-8/*982/(0$(*3'F'(36$0$/(+$%("69$+(k.*+d(%$?6"*#"$+(f*%&896"*0*+g('(
&'&*"-$/&$(3'%&_&8"$+K(

)8?6%*(TY(h(M"6-8/*982/(3'%&_&8"(0$(*3'F'K

)8?6%*(W[(h(M"6-8/*982/(?$/$%*"(0$(&*""$%l(8"6-8/*982/(?$/$%*"(+6k98$/&$K
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6. REFERENCIAS

!/0$%+'/d(NK(fV[[Yg(E+&8%_/0'+$K(,N!(18#%'+K

;*+&$""2d(:K(&%'"0(fV[P[g(E,B=GEC!1K(G*/6*"(0$(E%?'/'-A*(3*%*(G_>68/*+(0$"(@$9&'%(0$"(
G$&*"K(M/+&8&6&'(0$(N8'-$9_/89*(0$(O*"$/98*(fMNOgK
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0$(*6&'-'982/jd($/(,$U8+&*(0$(N8'-$9_/89*(/~(VYd('9&6#%$(0$(V[[[o(33K(V^DVYK
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