
T�tulo

Computaci�n de Alta Performance: Modelos, M�todos y Medios.

Motivaci�n

 !"#$%&'()!$*+,#-.#!/)%#0.,-*&*.,)%#12345#."#(,#$!&'%#*,).0-*"$*'/*,!0*%#6(.#)*.,.#(,
*&'!$)%#*&'%0)!,).#.,#&($7!"#80.!"#-.#/!#$*.,$*!9#/!#).$,%/%:;!9#/!#&.-*$*,!#<#./
$%&.0$*%=#4%&%#(,#$!&'%#*,).0-*"$*'/*,!0*%9#234#*,>%/($0!#)!/.,)%"#.,#/!"#:0!,-."#80.!"
-.#!06(*).$)(0!#-.#7!0-?!0.9#./#-*".@%9#"*").&!#-.#"%A)?!0.9#/.,:(!B."#-.#'0%:0!&!$*+,9
7.00!&*.,)!"9#!/:%0*)&%"#'!0!/./%"#<#)C$,*$!"#$%&'()!$*%,!/."=#D+/%#!#)0!>C"#-.#(,!
'0.".,)!$*+,#*,).0-*"$*'/*,!0*!9#/%"#.")(-*!,)."#'(.-.,#.E'.0*&.,)!0#/!#*,).0!$$*+,#&()(!
<#/!#,.$."*-!-."#-.#$!-!#$%&'%,.,).#$%,#/%"#-.&8"=#F.-*!,).#C")%9#".#%G)*.,.#/!
-.).0&*,!$*+,#-.#/%"#A!$)%0."#6(.#*,A/(<.,#.,#./#0."(/)!-%#:/%G!/#-.#/!#$!'!$*-!-
$%&'()!$*%,!/=#H/#%GB.)*>%#-./#$(0"%#."#'0%-($*0#(,!#:.,.0!$*+,#-.#)C$,*$%"#'!0!#"%'%0).
<#-.#.E'.0)%"#$*.,);A*$%"#.,#./#-."!00%//%9#A(,$*%,!&*.,)%#<#!'/*$!$*+,#-.#/!#$%&'()!$*+,
-.#!/)%#-.".&'.@%=
 !"#80.!"#!#".0#$(G*.0)!"#'%0#./#$(0"%#*,$/(<.,I

J= K,)0%-($$*+,#<#>*"*+,#:.,.0!/#-.#2349
L= M'/*$!$*%,."#!#:0!,#."$!/!#<#&C)%-%"#-.#!/:%0*)&%"#'!0!/./%"9
N= O.$,%/%:;!"#6(.#7!$.,#'%"*G/.#/!#2349
P= D*").&!#-.#,%-%#Q,*$%9#!06(*).$)(0!"#'!0!/./!"#<#$/(").0"#-.#34"9
R= FC)0*$!"#-.#'.0A%0&!,$.9#&%,*)%0.%9#&.-*-!#<#G.,$7&!0S*,:9
T= FC)%-%"#-.#'0%:0!&!$*+,#<#7.00!&*.,)!"#'!0!#/!#$0.!$*+,#-.#$%&'()!$*+,#-.

$!'!$*-!-."#<#7!G*/*-!-."=

Programa

J= Introducci�n
H/#'0%G/.&!=#U,#.")(-*%#-.#/%"#&C)%-%"#!$)(!/."=#U,!#G0.>.#7*")%0*!#-.#/!
"('.0$%&'()!$*+,=#M$.0$!#-./#/*G0%#-./#$(0"%=
O.&!"I

V W3%0#6(C#234#<#$(8/."#"%,#/!"#!'/*$!$*%,."#6(.#&%)*>!,#"(#-."!00%//%X
V WY(C#."#(,!#"('.0$%&'()!-%0!9#$(8/."#"%,#"("#'0*,$*'!/."#./.&.,)%"9

6(C#/%#7!$.#*0#08'*-%#6(.#/%#7!$.#*0#/.,)%X
V W4(8/#."#./#'!'./#-./#"%A)?!0.#-./#"*").&!9#"(#%0:!,*Z!$*+,9#<#"("

-."!A;%"X
V W4+&%#".#!'/*$!,#/%"#"*").&!"#234#-.#/%"#'0%G/.&!"#-.#("(!0*%[#$+&%

".#'0%:0!&!,#<#$(8/."#"%,#/%"#!/:%0*)&%"#'!0!/./%"#.&'/.!-%"X
V W4(8/."#"%,#/!"#&C)0*$!"#$/!>."9#$+&%#.//!"#".#&*-.,#.,#./#&(,-%#0.!/9#<

$+&%#".#()*/*Z!,#/%"#G.,$7&!0S"X
V U,!#G0.>.#7*")%0*!#-.#/!#"('.0$%&'()!$*+,=
V H").#$(0"%I#$+&%#.")8#%0:!,*Z!-%#<#$+&%#7!$.0#./#&.B%0#("%#'%"*G/.#-.

/!#.E'.0*.,$*!#<#/%"#0.$(0"%"=
L= Aplicaciones a Gran Escala=

\0!,-."#'0%G/.&!"#.,#/!#$*.,$*!#<#/!#).$,%/%:;!#6(.#".#G.,.A*$*!,#-.#/!#234#<
6(C#)*'%#-.#0.$(0"%"#-.#)*.&'%]."'!$*%#0.6(*.0.,]0.6(.0*08,#'!0!#!/$!,Z!0#"("
%GB.)*>%"=
O.&!"I

V 30*,$*'!/."#'0%G/.&!"#6(.#0.6(*.0.,#-.#/!"#"('.0$%&'()!-%0!"#!$)(!/."
<#A()(0!"=



V ^.$(0"%"#,.$."!0*%"#<#/%"#0.)%"#*&'/;$*)%"#.,#-*$7!"#!'/*$!$*%,."=
V HB.&'/%"#-.#$+-*:%"#-.#!'/*$!$*+,#."'.$;A*$!#6(.#".#()*/*Z!,#7%<#.,#-;!9#<

/%"#/.,:(!B."#-.#'0%:0!&!$*+,#()*/*Z!-%"#'!0!#$0.!0/%"=
N= Tecnolog�as que hacen posible HPC

U,!#G0.>.#7*")%0*!#-.#/!#).$,%/%:;!#-.#/%"#-*"'%"*)*>%"=#O.$,%/%:;!"#!$)(!/."9
*,$/(<.,-%I#/+:*$!9#!/&!$.,!&*.,)%#<#$%&(,*$!$*%,."=
O.&!"I

V 30*,$*'!/."#$/!"."#-.#)*'%"#-.#$%&'%,.,)."#,.$."!0*!"#'!0!#*&'/.&.,)!0
"('.0$%&'()!-%0!"=

V U,!#$0%,%/%:;!#-.#/!"#).$,%/%:;!"#()*/*Z!-!"#'!0!#$%,")0(*0#.")!"#$/!"."
-.#$%&'%,.,)."#.,#/%"#Q/)*&%"#T_#!@%"=

V 2%B!#-.#0()!#DKM#KOD^#-.#/!"#).$,%/%:;!"#-.#".&*$%,-($)%0."=
V O.$,%/%:;!"#-.#0.-=
V 47!"*"#<#"%'%0)."#A;"*$%"=
V `."!A;%"#-./#$%,"(&%#-.#.,.0:;!9#A*!G*/*-!-9#)!&!@%#<#$%")%=

P= Arquitectura de Nodo ònico y su Rendimiento
H")0($)(0!"#-.#,%-%#Q,*$%9#*,$/(<.,-%#&(/)*a$%0.#<#(,!#*,)0%-($$*+,#!#/!
()*/*Z!$*+,#-.#b'.,F3#$%&%#(,!#&.)%-%/%:;!#-.#'0%:0!&!$*+,=#F.-*-!"#-.
0.,-*&*.,)%#<#/!"#$(.")*%,."#0./!$*%,!-!"#$%,#./#0.,-*&*.,)%#"%").,*-%
*,$/(<.,-%#,*>./."#-.#'!0!/./*"&%#<#/!"#.")0($)(0!"#-.#&.&%0*!=#H,)0!-!]D!/*-!
.E).0,!#$%&%#".6(./!#'!0!#"*").&!"#."$!/!G/."#&8"#:0!,-."=
O.&!"I

V M06(*).$)(0!#&%,%'0%$."!-%0#'!0!#%G).,.0#G(.,#0.,-*&*.,)%=
V F(/)*'0%$."!-%0."#"*&C)0*$%"=
V 30%:0!&!$*+,#b'.,F3=
V D*").&!"#-.#&.&%0*!#$!$7C#<#$%&%#.>*)!0#"(#/!).,$*!=

R= Arquitectura de Computadoras Paralelas y Rendimiento
 !#*,).0!$$*+,#.,)0.#/!#).$,%/%:;!#<#/%"#!>!,$."#-.#M06(*).$)(0!#-.
4%&'()!-%0!"=# !"#'0*,$*'!/."#A%0&!"#-.#!06(*).$)(0!#234I#c.$)%09#DKF`9#F339
`DF9#/%"#$/(").0"= D<").&#!0.!#,.)?%0S"#1DMd5=
O.&!"I

V 30%$."!-%0."#>.$)%0*!/."=
V M00!<"#DKF`=
V F.&%0*!#$%&'!0)*-!#-*")0*G(;-!=
V F33=
V 4/(").0"#!#'!0)*0#-.#34"#$%&(,."=
V M06(*).$)(0!#-.#0.-#<#'0%)%$%/%=

T= Clusters de PCs: Un ejemplo de un sistema HPC
 *,(E#4/(").0"#.,#-.)!//.9#.E'%,*.,-%#)%-%"#/%"#!"'.$)%"#-.#/%"#$%&'%,.,)."9#/!
%0:!,*Z!$*+,9#./#"*").&!#-.#"%A)?!0.9#./#A(,$*%,!&*.,)%9#<#/!"#$!'!$*-!-."
&.-*-!"=
O.&!"I

V 4/(").0"#-.#34"9#e.%?(/A#<#dbf=
V HB.&'/%#."'.$;A*$%=
V K,")!/!$*+,#<#'(.")!#.,#&!0$7!#-.# *,(E#.,#(,#.,)%0,%#-*")0*G(;-%=
V K,")!/!$*+,#<#'(.")!#.,#&!0$7!#-.#4%,-%0=
V K,")!/!$*+,#<#'(.")!#.,#&!0$7!#-.#F3K=
V HE'.0*&.,)%"#$%,#$+-*:%"#<#G.,$7&!0S"#.,/!)!-%"=

g= Benchmarking
e.,$7&!0S"#")!,-!0-9#&C)0*$!"#<#)C$,*$!"#-.#&.-*$*+,=
O.&!"I

V  *,'!$S=
V d3e=
V D3H4=
V `."!A;%#234=
V D3Kb=
V FC)0*$!"#'!0!#$!-!#G.,$7&!0S=

h= Throughput Computing y Condor



FC)%-%"#'!0!#()*/*Z!0#4%,-%0#!#A*,#-.#.B.$()!0#)0!G!B%"#-.#&!,.0!#"*&(/)8,.!=
i= Programaci�n MPI

F%-./%#-.#'0%:0!&!$*+,#G8"*$%9#//!&!-!"#<#7.00!&*.,)!"=
O.&!"I

V F%-./%#-.#$%&'()!$*+,#4%&&(,*$!)*,:#D.6(.,)*!/#30%$.""."#14D35=
V j0!&.?%0S#G8"*$%#'!0! ./#A(,$*%,!&*.,)%#-.#F3K=
V 4%,")0($)%0."#-.#'!"!B.#-.#&.,"!B."=
V b'.0!-%0."#-. 0.-($$*+,=
V K]b 3!0!/./%=

J_= Monitoreo del Desempe�o, M�tricas, y Mediciones
2.00!&*.,)!"#<#&C)%-%"#()*/*Z!-%"#'!0!#-.).0&*,!0#/%#6(.#.")8#"($.-*.,-%9#$(!,
G*.,#.")8#0*,-*.,-%#./#"*").&!#<#/!#!'/*$!$*+,9#<#-%,-.#.")8,#/%"#$(.//%"#-.
G%).//!=
O.&!"I

V FC)0*$!"#-./#)*.&'%#-.#0."'(.")!9#0.,-*&*.,)%9#!,$7%#-.#G!,-!9#/!).,$*!9
0.)0!"%=

V K,")0(&.,)%"#<#$%,)!-%0."#-.,)0%#-./#30%$."!-%0=
V 3M3K=

JJ= Algoritmos de N�cleo Paralelo y Dise�o de Aplicaciones
M/:(,%"#-.#/%"#!/:%0*)&%"#-.#,Q$/.%#G8"*$%"#()*/*Z!-%"#'!0!#(,!#!&'/*!#:!&!#-.
!'/*$!$*%,."=#4+&%#-*".@!0]$0.!0#(,#$+-*:%#'!0!/./%#*,$/(*-!"#/!"#$(.")*%,."#-.
-*")0*G($*+,#-.#/!"#.")0($)(0!"#-.#-!)%"9#.,A%$!,-%#'!0)*$(/!0&.,).#"(#."$!/!9#<
$+&%#.")%"#".#0./!$*%,!,#$%,#/%"#!/:%0*)&%"#<#&C)%-%"#-.#'0%:0!&!$*+,=
O.&!"I

V  *,.!0#"%/>.0"=
V daG%-<#e!0,."a2()=
V 3!0)*$/.#*,#4.//#13K45=
V jjO=
V F!)0*$."#^!/!"=

JL= Entornos de Programaci�n de Dominio Espec�fico
3!6(.)."#<#G*G/*%).$!"#6(.#,%"#!<(-!,#.,#/!#$%,")0($$*+,#-.#!'/*$!$*%,."
'!0!/./!"=

JN= Visualizaci�n
4%&%#$%&'0.,-.0#./#"*:,*A*$!-%#-.#/%"#0."(/)!-%"=#3!6(.)."#'0*,$*'!/."=#Y(.
,.$."*)!,#'!0!#)0!G!B!0#.A*$!Z&.,).=
O.&!"I

V F%-%"#-.#'0.".,)!$*+,#-.#-!)%"=
V 2.00!&*.,)!"#-.#>*"(!/*Z!$*+,=
V c*"(!/*Z!$*+,#*,).0!$)*>!9#$!&G*%"#-.#0(&G%#.,#)*.&'%#-.#.B.$($*+,=

JP= Software de Sistema
D*").&!#b'.0!)*>%"#<#&*--/.?!0.= D$7.-(/.0"#$%&%#F!(*#<#3eD=
O.&!"I

V  *,(E#'!0!#".0>*$*%"#-.#'0%$."!&*.,)%#'!0!/./%=
V 3eD=
V F!(*=
V  Dj=
V ^b4kD=

JR= I/O Paralelo
D!/*.,-%#!/#&(,-%#0.!/= 4%&%#/%:0!0 '.0"*").,$*!#.,#./#!/&!$.,!&*.,)%=
`."'/!Z!&*.,)%#&!"*>%#-.#-!)%"#.,)0.#"*").&!"=#K,).0A!Z#-.#("(!0*%#*,).0!$)*>!
.,#)*.&'%#0.!/=
O.&!"I

V 47.$S'%*,)#l#^.")!0)=
V D*").&!"#-.#!0$7*>%"#'!0!/./%"=

m 3cjD=
m  (")0.=
m 3!,!"!"=

V M$$."%#!#/!#:0*//!#'!0!#-!)%"#$%&'!0)*-%"#0.&%)%"=



V F.-*$*+,#-.#/!#'.0A%0&!,$.#-.#K]b=
JT= M�s all� de los Fundamentos

D.#&.,$*%,!#G0.>.&.,).#)%-%"#/%"#).&!"#!>!,Z!-%"#6(.#,%#.")8,#$(G*.0)%"#.,
.").#$(0"%#$%,#(,!#G*G/*%:0!A;!#!,%)!-!#<#U^ "#!#A(.,)."#$%,A*!G/."=#D.#)0!)!08
-.#!0)*$(/!0#-*")*,)%"#'(,)%"#-.#>*")!9#<#&%")0!0#-%,-.#/!"#*,$+:,*)!"#.")8,
&%")0!,-%#/!"#%'%0)(,*-!-."#-.#*,>.")*:!$*+,=
O.&!"I

V 4%,")0($)%0."#F3KaL=
V M06(*).$)(0!#M>!,Z!-!#-.#4%&'()!-%0!"=

m j3\M=
m D)0.!&*,:9#F.0*&!$=

V F%-./%"#-.#'0%:0!&!$*+,#!/).0,!)*>!=
m 4Mj=
m U34=

V b)0!"#A%0&!"#-.#.E'/%)!0#./#'!0!/./*"&%=
Jg= Hacia el futuro

 %"#-."!A;%"#-.#234#'!0!#./#7!0-?!0.#<#./#"%A)?!0.#.,#./#$%0)%#'/!Z%#<#!/:(,!"
.")0!).:*!"#-.#*,>.")*:!$*+,#'!0!#-*0.$$*%,."#A()(0!"=#D.#7!G/!08#-.#).$,%/%:;!"
!/).0,!)*>!"#-.#-*"'%"*)*>%"9#!06(*).$)(0!"9#'0%:0!&!$*+,#<#&%-./%"#-.
.B.$($*+,=
O.&!"I

V  %"#-."!A;%"#6(.#-.G.,#"('.0!0".#'!0!#"%").,.0#/!#%'%0)(,*-!-#-.#/!# .<
-.#F%%0.=

V O.$,%/%:;!"#!/).0,!)*>!"#6(.#".#.")8,#.")(-*!,-%9#*,$/(<.,-%
,!,%."$!/!=

V M06(*).$)(0!"#-.#$%&'()!-%0!#!/).0,!)*>!"=
V F8"#!//8#-.#/!# .<#-.#F%%0.=
V  !#$%&'()!$*+,#$(8,)*$!#<#%)0%"#'!0!-*:&!"#!/).0,!)*>%"=
V F%-./%" -.#'0%:0!&!$*+,#-.#&(<#!/)%#,*>./=
V D*").&!"#!()%#0.'!0!G/."=

Correlatividades

D*").&!"#b'.0!)*>%"#<#^.-."#-.#4%&'()!-%0!"=

Bibliograf�a

H/#$(0"%#.")8#G!"!-%#.,#./#/*G0%#-.#'0+E*&!#!'!0*$*+,I

n O7%&!"#D).0/*,:=#oHigh Performance Computing: Concepts, Methods and
Meanso. e%%S#*,#'0%:0.""=

 !#"*:(*.,).#G*G/*%:0!A;!#."#"%/%#(,!#"./.$$*+,#-.#/%"#);)(/%"#&8"#*&'%0)!,)."#6(.
0.A.0.,$*!#./#/*G0%#-./#$(0"%I

n p=#2.,,.""<9#`=#3!)).0"%,9#o4%&'().0#M0$7*).$)(0.#M#Y(!,)*)!)*>.#M''0%!$7o9#N0-
H-*)*%,9#F%0:!,#k!(A&!,,9#L__N=

n O=#D).0/*,:9#o2%?#)%#e(*/-#!#2<'.0$%&'().0o9#D$*.,)*A*$#M&.0*$!,9#LhR1J59#''=
NhaPR9#p(/<#L__J=

n O=#D).0/*,:9#oO7.#D$*.,)*A*$#f%0S")!)*%,#%A#)7.#j()(0.#F!<#e.#!#3*/.#%A#34"o9
4%&&(,=#M4F9 Ni1i59#''=#JJaJL9#JiiT=

n O=#D).0/*,:9#o4%,)*,((&#$%&'().0#!0$7*).$)(0.#A%0#.E!A/%'"#$%&'()!)*%,o9
4%&&(,=#M4F9#PP1N59#''=#ghah_9#L__J=



n O=#D).0/*,:9#oM,#K,)0%-($)*%,#)%#34#4/(").0"#A%0#2*:7#3.0A%0&!,$.#4%&'()*,:o9
O7.#K,).0,!)*%,!/#p%(0,!/#%A#2*:7#3.0A%0&!,$.#4%&'()*,:#M''/*$!)*%,"9#JR1L59
''=#iLaJ_J9#D(&&.0#L__J=

n O=#D).0/*,:#!,-#2!,"#3=#q*&!9#o\*/:!&."7I#!#&(/)*)70.!-.-#'0%$.""%0a*,a&.&%0<
!0$7*).$)(0.#A%0#'.)!A/%'"#$%&'()*,:o9#''=#JaLN=

n O=#D).0/*,:9#o47!//.,:."#)%#H>!/(!)*,:#3.)!A/%'"#D<").&"o9#YHDO9#''=#JTTaJTg9
KHHH#4%&'().0#D%$*.)<9#L__R=

n ^=#k.,-!//9#F=#D%"%,S*,!9#f=#\0%''9#^=#d(&0*$7#!,-#O=#D).0/*,:9#o3!0!//./
30%:0!&&*,:#F%-./"#M''/*$!G/.#)%#4/(").0#4%&'()*,:#!,-#e.<%,-o9#47!').0#*,
d(&.0*$!/#D%/()*%,#%A#3!0)*!/#`*AA.0.,)*!/#H6(!)*%,"#%,#3!0!//./#4%&'().0"9
D'0*,:.09#j%0,.G(9#d%0?!<9#L__T=

n O=#D).0/*,:#!,-#F=#e0%-%?*$Z=#o4%,)*,((&#4%&'().0#M0$7*).$)0(.#A%0#d!,%aD$!/.
!,-#U/)0a2*:7#4/%$S#^!).#O.$7,%/%:*."o9#47!').0#*,#K,,%>!)*>.#M0$7*).$)(0.#A%0
j()(0.#\.,.0!)*%,#2*:7a3.0A%0&!,$.#30%$.""%0"#!,-#D<").&"9#O7.#K,")*)*().#%A
H/.)0*$!/#!,-#H/.$)0%,*$"#H,:*,..0"9#K,$=9#`!,>.0"9#FM9#L__R=

n f=#2!0:0%>.9#j=#2%AA&!,#!,-#O=#D).0/*,:9 oO7.#-%a*)a<%(0"./A#"('.0$%&'().0o9
D$*.,)*A*$#M&.0*$!,9#LhR1L59#''=#gLagi9#M(:(")#L__J=

n O=#D).0/*,:9#oe.%?(/A#4/(").0#4%&'()*,:#?*)7# *,(Eo=#FKO#30.""9#4!&G0*-:.9#FM9
L__J=

n ^!B#p!*,9#oO7.#M0)#%A#4(&').0#D<").&"#3.0A%0&!,$.#M,!/<"*"o9#f*/.<#30%A.""*%,!/
4%&'()*,:9#JiiJ=

n p=#`%,:!00!9#3=# ("Z$Z.S#!,-#M=#3.)*).)9#oO7.# Kd3M4k#e.,$7&!0SI#'!")9#'0.".,)
!,-#A()(0.o9#4%,$(00.,$<#4%&'()!)=I#30!$)=#HE'.0=#L__N[#JRIh_NrhL_=

n `!>*-#e!*/.<9#oO?./>.#f!<"#)%#j%%/#)7.#F!""."#f7.,#\*>*,:#3.0A%0&!,$.#^."(/)"
%,#3!0!//./#4%&'().0"o9 D('.0$%&'()*,:#^.>*.?9#P1h59#''=#RPaRR9#M(:(")#JiiJ=

n `=#O7!*,9#O=#O!,,.,G!(&9#!,-#F=# *>,<9#o`*")0*G().-#4%&'()*,:#*,#30!$)*$.I#O7.
4%,-%0#HE'.0*.,$.o9#4%,$(00.,$<#!,-#4%&'()!)*%,I#30!$)*$.#!,-#HE'.0*.,$.9
c%/=#Jg9#d%=#L P9#'!:."#NLN NRT9#j.G0(!0< M'0*/9#L__R=

n O=#O!,,.,G!(&9#`=#f0*:7)9#k=#F*//.09#!,-#F=# *>,<9#o4%,-%0# #M#`*")0*G().-#p%G
D$7.-(/.0o9#*,#O7%&!"#D).0/*,:9#.-*)%09#e.%?(/A#4/(").0#4%&'()*,:#?*)7# *,(E9
O7.#FKO#30.""9#L__L=

n 4=M=^=#2%!0.9#o4%&&(,*$!)*,:#D.6(.,)*!/#30%$.""."o9 4%&&=#M4F9#LJ1h59#''=
TTTaTgg9#M(:(")#Jigh=

n M0:%,,.#d!)*%,!/# !G%0!)%0<9 F!)7.&!)*$"#!,-#4%&'().0#D$*.,$.#`*>*"*%,9 oO7.
F.""!:.#3!""*,:#K,).0A!$.#1F3K5#")!,-!0-o9#7))'I]]???a(,*E=&$"=!,/=:%>]&'*]=

n f=#\0%''9#oO()%0*!/#%,#F3KI#O7.#F.""!:.a3!""*,:#K,).0A!$.o9#F!)7.&!)*$"#!,-
4%&'().0#D$*.,$.#`*>*"*%,9#M0:%,,.#d!)*%,!/# !G%0!)%0<=

n  !?0.,$.# *>.&%0.#d!)*%,!/# !G%0!)%0<9#2*:7#3.0A%0&!,$.#4%&'()*,:#`*>*"*%,9
oF.""!:.#3!""*,:#K,).0A!$.#1F3K5#O()%0*!/o9#7))'"I]]$%&'()*,:=//,/=:%>])()%0*!/"]
&'*]=

n 3=#3!$7.$%9#oM#U".0s"#\(*-.#)%#F3Ko9#`.'!0)&.,)#%A#F!)7.&!)*$"9#U,*>.0"*)<#%A
D!,#j0!,"*$%9#Jiih=

n  !?0.,$.# *>.&%0.#d!)*%,!/# !G%0!)%0<9#2*:7#3.0A%0&!,$.#4%&'()*,:#`*>*"*%,9
ob'.,F3#O()%0*!/o9#7))'"I]]$%&'()*,:=//,/=:%>])()%0*!/"]%'.,F3]=

n \=#M,-0.?"9#oj%(,-!)*%,"#%A#F(/)*)70.!-.-9#3!0!//./9#!,-#`*")0*G().-
30%:0!&&*,:o9#M--*"%,#f."/.<9#L___=

n D=#e0%?,.#!,-#p=#`%,:!00!#!,-#d=#\!0,.0#!,-#3=#F($$*9#oM#D$!/!G/.#40%""a
3/!)A%0&#K,A0!")0($)(0.#A%0#M''/*$!)*%,#3.0A%0&!,$.#O(,*,:#U"*,:#2!0-?!0.
4%(,).0"o9#M(:(")#L___=

n 3=#F($$*9#o3.0A%0&!,$.#M,!/<"*"#O%%/"#!,-#3M3Ko9#23# !G"9#3!/%#M/)%9#4M9
j.G0(!0<9#L__R=

n f=#2=#30.""#!,-#%)7.0"9#od(&.0*$!/#^.$*'."#*,#4#1D.$%,-#H-*)*%,5o9 4!&G0*-:.
U,*>.0"*)<#30.""9#JiiL=

n O=#4%0&.,9#4=# .*".0"%,#!,-#^=#^*>.")9#oK,)0%-($)*%,#)%#M/:%0*)7&"o9#FKO#30.""9
Jii_=

n M=#D*/G.0"$7!)Z9#3=#e=#\!/>*,#!,-#\=#\!:,.9#ob'.0!)*,:#D<").&#4%,$.')"o9#T)7
.-*)*%,9 f*/.<9#L__P=

n f=#D)!//*,:"9#ob'.0!)*,:#D<").&"I#K,).0,!/"#!,-#`."*:,#30*,$*'/."o#1R)7#H-*)*%,5=



n F=#e!$79#oO7.#-."*:,#%A#)7.#UdKt#%'.0!)*,:#"<").&o9#D%(0$.#30.,)*$.a2!//
D%A)?!0.#D.0*."9#JihT=

n p=#f.*,G.0:9#op%G#D$7.-(/*,:#%,#3!0!//./#D<").&"o9#37=`=#^.".!0$7#HE!&*,!)*%,9
U,*>.0"*)<#%A#4!/*A%0,*!9#D!,#`*.:%9#p(,.#L__T=

n O=#c.-7(*Z.,9#of7!)#*"#!# *G0!0<Xo9#O!/S#:*>.,#!)#)7.#`!:")(7/#?%0S"7%'
D%A)?!0.# *G0!0*."I#`."*:,#!,-#H>!/(!)*%,9#D$7/%""#`!:")(7/9#\.0&!,<9#F!0$7
iaJJ#L__R=

n ^=#2.*,Z/9#oF%-.0,#M''/*$!)*%,#`."*:,#("*,:#F%-.0,#30%:0!&&*,:#3!0!-*:&"#!,-
!# *G0!0<#4.,)0*$#D%A)?!0.#M''0%!$7o9#bb3D M#L__T9#f%0S"7%'#%,# *G0!0<
4.,)0*$#D%A)?!0.# *G0!0<a4.,)0*$#M''0%!$7#`."*:,9#3%0)/!,-9#b0.:%,9#b$)%G.0
L__T=

Modalidad de Dictado y Evaluaci�n

`*$)!-%#-.#/!"#$/!"."#!#$!0:%#-./#30%A=#O7%&!"#D).0/*,:9#>*!#>*-.%$%,A.0.,$*!#%#?.G#>*-.%
")0.!&*,:#-."-.# %(*"*!,!#D)!).#U,*>.0"*)<#1 DU5=
4/!"."#-.#$%,"(/)!9#.>!/(!$*+,#-.#)0!G!B%"#'08$)*$%"#<#.E8&.,."#!#$!0:%#-./# *$=#d*$%/8"
f%/%>*$S#.,#j!=F=M=j=#=
 !"#$/!"."#$%&*.,Z!,#./ 12 de Enero de 2010 <#A*,!/*Z!,#./ 6 de Mayo de 2010=
`(0!,).#./#&."#-.#H,.0%#/!#j!=F=M=j=#.")!08#$.00!-!#'%0#/%#6(.#/%"#!/(&,%"#-.G.08,
".:(*0#/!"#R#'0*&.0!"#$/!"."#-.#K,)0%-($$*+,#!#)0!>C"#-.#?.G#>*-.%#")0.!&*,:#'0%>*")%
'%0# DU=# !#.,)0.:!#-.#/%"#-%"#'0*&.0%"#)0!G!B%"#'08$)*$%"#.>!/(!G/."#".#'%")'%,-08
7!")!#./#&!0)."#L#-.#j.G0.0%#-.#L_J_#-%,-.#".#.,)0.:!08,#B(,)%"=

 !#.>!/(!$*+,#."#.,#G!".#!#'08$)*$%"#-.#'!'./#<#'0%:0!&!$*+,#'!0!#0."%/>.0#<#.,)0.:!0
de manera quincenal -(0!,).#)%-%#./#-."!00%//%#-./#$(0"%9#!-.&8"#-.#(,#.E8&.,
*,).0&.-*%#<#(,%#A*,!/=#H/#."6(.&!#-.#$!/*A*$!$*+,#."#./#"*:(*.,).I

n N_u#.E8&.,#*,).0&.-*%9
n NRu#.E8&.,#A*,!/9
n NRu#'08$)*$%"#.>!/(!G/."=

Carga Horaria

H,#)%)!/#"%,#Lg#$/!"."#-.#J=R7"#-.#-(0!$*+,9#<#".#.")*&!,#L#7%0!"#-.#)0!G!B%#'.0"%,!/
1.")(-*%9#'0%:0!&!$*+,9#GQ"6(.-!#G*G/*%:08A*$!9#*,")!/!$*+,#-.#"%A)?!0.5#'%0#$!-!#7%0!
-.#$/!".#).+0*$!9#)%)!/*Z!,-%#LgvJ=R#w#LgvJ=RvL#x 121.57"=
D.#-!08,#$/!"."#-.#$%,"(/)!#.,#j!=F=M=j=#-.#L#7%0!"9#(,!#>.Z#'%0#".&!,!=


