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Resumen— El presente artículo detalla la implementación de
nueve estaciones meteorológicas automáticas en la región centro 
andina del Ecuador en sitios determinados dentro del “Convenio 
de Cooperación Interinstitucional para la Implementación de una 
Red Provincial  de Monitoreo Hidrometeorológico”,  se  describen 
las normas técnicas utilizadas para el emplazamiento de las 
estaciones, enfocándose principalmente en la solución de los 
problemas presentados en el transcurso de la instalación. Las 
estaciones meteorológicas tienen sensores electrónicos para la 
medición de la  temperatura del aire y suelo, velocidad y dirección 
de viento, radiación solar, pluviosidad y presión barométrica. La 
información meteorológica es recopilada en un registrador de 
datos y los promedios de las variables almacenadas son enviados 
cada hora  a un servidor que cuenta con una base de datos, la cual 
puede ser accedida mediante la Internet. Para esta transmisión, el 
registrador de datos está interconectado mediante un enlace serial 
RS-232 a un módem de Servicio General de Paquetes de Radio 
(GPRS). 

Palabras Clave: Estaciones Meteorológicas Automáticas, 
Implementación de Redes Meteorológicas, Transmisión GPRS. 

Abstract—This paper details the implementation of nine
automatic weather stations in the central Andean region of 
Ecuador in sites determined by the "Interagency Cooperation 
Agreement for the Implementation of a Provincial 
Hydrometeorological Monitoring Network". The technical 
standards used for the installation of stations are described, 
primarily focusing on solving the problems presented in the 
course of installation The weather stations have electronic sensors 
for measuring the temperature of air and soil, wind speed and 
direction, solar radiation, rainfall and barometric pressure. 
Weather information is collected on a data logger and the 
averages of the variables stored are sent every hour to a server 
that has a database, which can be accessed through the Internet. 
For this transmission, the data logger is connected via a serial 
link "RS-232" to a  modem  for  General  Packet Radio  Service 
(GPRS). 

Keywords: Automatic Weather Stations, Networks, GPRS 
Transmission, Implementation of Meteorological Networks. 
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:*)*0(0.!*0!(?(!/(! 0*! -#())*!3.+.!1(!.71()G*!(,! 0*!"#$;)*!\%!20!
*,#00.!/(!1.+7)*!1(!0.!(+:0*85!*0!3*7.!/(0!+(/#./H*!1.0*)!0.3*0!
(,! 3.,/#3#.,(1! /(! 3#(0.! /(1:(?*/.! /(!+./.! A;(! (0! 6*8! 1.0*)!
/#)(3-.!1(*!G#1#70(!*!-)*GB1!/(!0*!)*,;)*!A;(!1(!(,3;(,-)*!/(7*?.!
/(0!=,$;0.!*?;1-*70(!/(0!$.,#5+(-).!UXMW%!

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

"#$%!\% Y,1-*0*3#5,!/(0!],#00.!/(!E.+7)*!O*)*0(0.!*0!2?(!/(!0*!^#())*%!!

X CONGRESO DE CIENCIA Y TECNOLOGÍA ESPE 2015

ISSN: 1390-4671 211



!"# $%&'()# *)"# $+,""-# *)# '-./0$# *)# 1$*$# )'($1,2+#
.)()-0-"23,1$#')# "-#0)$",42#')35+# "$'#6)17$'#*,1($.,+$*$'#8-0#
)"#6$/0,1$+()#*)"#)9&,8-#8$0$#)"#7).,'6)0,-#'&0#80-8&)'($'#)+#)"#
.$+&$"# *)# &'&$0,-# )+# "$# ($/"$# *)# /$00$# $%&'($/")# *)'",4$/")#
:;<=>?# @?>AB# <)35+# )"# *C$# D#.)'# )'($/")1,*-'# ')#80-1)*,2# $#
.-E)0#"$#/$00$#$"#E$"-0#1-00)'8-+*,)+()B!'#$',#9&)#')#8"$+,6,1$#
0&($'# *)# E,$%)'# $# "-'# "&3$0)'# )'($/")1,*-'F# 1&/0,)+*-# "-'#
0)9&)0,.,)+(-'#*)#.$+()+,.,)+(-B#

C. Instalación y mantenimiento del  pluviómetro:
#

G$0$# "$# .)*,1,2+# *)# "$# 80)1,8,($1,2+# ')# &(,",42# )"#
8"&E,2.)(0-#H)I$'#!")1(0-+,1'#J-*)"-#H=KLMLJ#D# ')#1-"-12##
'-/0)###"$##8$0()##'&8)0,-0##*)#&+#'-8-0()#.)(N",1-F#*)##($"##6-0.$#
9&)#)"#1-")1(-0#*)#80)1,8,($1,2+#*)"#8"&E,2.)(0-#)'(O#+,E)"$*-#D##
&/,1$*-# #?BM.##-#?BL.#*)#$"(&0$#'-/0)#)"#'&)"-#@??AB#!"#1$/")##
*)#1-+)I,2+#')#,+(0-*&%-#)+##(&/)0C$#8"N'(,1$#1&/,)0($#1-+#1,+($#
()0.-# 6&+*)+()B# P*).N'# # ')# "$# )+()002# 8$0$# )E,($0# 8-',/")'#
*$Q-'# +$(&0$")'# -1$',-+$*-'# 8-0# )"# $./,)+()# 7$'($# "")3$0# $"#
8$+)"# *)# 1-+)1(-0)'B# !"# 8"&E,2.)(0-# ')# ).8"$42# )+# &+$# 4-+$#
',+#-/'(N1&"-'#9&)#')#,+()08-+3$+#)+#&+#N+3&"-#*)#$8)0(&0$#*)#
RLS# 8$0$# 9&)# 1$8()# "$# .$D-0# 1$+(,*$*# *)# ""&E,$# 8-',/")B# <)#
&/,12# )+# &+# 8&+(-# "-# '&6,1,)+().)+()# $")%$*-# *)# "-'# 8-'()'F#
(-00)'# $"($'# D# 1$/")'B# T*)$".)+()# "-'# -/'(N1&"-'# *)/)+#
"-1$",4$0')#$#&+$#*,'($+1,$#.$D-0#$#R#E)1)'#'&#$"(&0$#1-.-#')#
-/')0E$#)+#"$#;,3&0$#LB##

#

#

#

#

#

#

#

#

;,3B#LB #U-+',*)0$1,-+)'#HO1+,1$'#*)#"$#T+'($"$1,2+#*)"#G"&E,2.)(0-#

G$0$#&+#1-00)1(-#6&+1,-+$.,)+(-#*)"#*,'8-',(,E-#/$'1&"$+()#
D#&+$#1-00)1($#.)*,*$F#)"#8"&E,2.)(0-#')#8-',1,-+2#'-/0)#&+$#
'&8)06,1,)# 8)06)1($.)+()# 8"$+$B# G)0,2*,1$.)+()# ')# *,-#
.$+()+,.,)+(-#$#"$#0)%,""$#*)"#8"&E,2.)(0-F#E)0,6,1$+*-#9&)#+-#
7$D$#*)(0,(-'F#7-%$'#&#-(0-'#-/%)(-'#9&)#-/'(0&D$+#)"#8$'$%)#*)"#
$3&$B#P*).N'F#9&)#)+# "$#1&/)($#/$'1&"$+()# ')#E)0,6,12#9&)#+-#
7$D$#*)82',(-'#*)#(,)00$F#$0)+$#-#*).N'#.$()0,$")'#9&)#8&)*$+#
$"()0$0#"$#.)*,1,2+B#

D. Instalación y mantenimiento del sensor de presión del
aire.
!"#')+'-0#9&)#')#,.8").)+(2#8$0$#.)*,0#"$#80)',2+#*)"#$,0)#

6&)# &+# /$02.)(0-# # VP=WUPG# VP=WK?# *)# X$,'$"$B# !'()# ')#
1-"-12#*)#.$+)0$#E)0(,1$"#$"#,+()0,-0#*)"#Y$($"-33)0#',(&$*-#)+#
"$# &+,*$*# 1)+(0$"# *)# 80-1)'$.,)+(-# ZJ[M>?# 1-+)1($*-#
*,0)1($.)+()# $# O"# D# '&%)($*-# .)*,$+()# (-0+,""-'# 1-.-# ')#
-/')0E$# )+# "$# ;,3&0$# \B# !"# ')+'-0# 80)1,'$# *)# &+$# $(.2'6)0$#
",.8,$#D#')1$#9&)#+-#1-+()+3$#'&'($+1,$'#1-00-',E$'#D#")%-'#*)#

6&)+()'#)")1(0-.$3+O(,1$'B#!'(-'#)").)+(-'#')#,+'($"$0-+#*)+(0-#
*)# &+$# 1$%$#.)(N",1$# $# 80&)/$# *)# 7&.)*$*# )+(0)# ?BML# D# MB>>#
.)(0-'#*)#$"(&0$#8-0#)+1,.$#*)"#+,E)"#*)"#'&)"-#@]AB#

;,3B#\B <)+'-0#VP=WUPG#VP=WK?#,+'($"$*-B#

G$0$# )"# .$+()+,.,)+(-# *)# )'()# ')+'-0# 6&)# ,.8-0($+()# "$#
",.8,)4$#*)"#(&/-#*)#E,)+(-#8$0$#9&)#+-#')#-/'(0&D$#D#+-#$"()0)#
"$#.)*,1,2+#*)#"$#80)',2+F#1-.-#')#-/')0E$#)+#"$#;,3&0$#^B#

#

;,3B#^B J$+()+,.,)+(-#*)"#')+'-0#*)#80)',2+B#

E. Instalación y mantenimiento del sensor de perfil de
temperatura del suelo.

#
!"#')+'-0#&(,",4$*-#8$0$#"$#.)*,1,2+#*)#"$#().8)0$(&0$#*)"#

'&)"-# $# ^#80-6&+*,*$*)'# 6&)# "$# '-+*$#ZJH?>^#*)#X$,'$"$# "$#
1&$"# )'(N# *,')Q$*$# 8$0$# "$# # .)*,1,2+# *)# "$# ().8)0$(&0$# *)"#
'&)"-#$#*,6)0)+()'#80-6&+*,*$*)'B#[$#.)*,1,2+#*)#().8)0$(&0$#
)'(N# /$'$*$# )+# ')+'-0)'# *)# 8"$(,+-# 0)','(,E-'# _G(K?>>`aF  "-'#
1&$")'#')#1-"-1$+#')35+#,+'(0&11,-+)'#*)#"$#WJJ#$#L#1.F#b#>#
1.F#KL#1.F#K#?>#1.F#KM>#1.F#KL>#1.F#D#K?>>#1.F#*-+*)#b#>#1.#
1-00)'8-+*)#$#"$#.$01$#*)"#+,E)"#*)"#'&)"-#*)#"$#'-+*$B@?MA##
!'()# ')+'-0# ')# ,+'($"2# *)# 6-0.$# E)0(,1$"# )+# &+# $3&%)0-# )+# )"#
'&)"-F#0)$",4$*-#1-+#&+$#/$00)+$#-#/$00$#*)#7,)00-#&+-'#M>1.#
*)#80-6&+*,*$*#$80-I,.$*$.)+()#8$0$#9&)#"$#8&+($#*)#80&)/$#
*)"# ')+'-0# ,+30)')# $"# ,+()0,-0# *)"# $3&%)0-F# 80)',-+N+*-"$# )#
,+(0-*&1,O+*-"$# *)# "$#.$+)0$# .N'# 0)1($# 8-',/")# 7$'($# 9&)# "$#
.$01$#*)"#+,E)"#*)#(,)00$#9&)#')#)+1&)+(0$#)+#)"#')+'-0#9&)*)#
$"#+,E)"#*)"#'&)"-B#
#
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F. Instalación y mantenimiento del sensor de temperatura y 
humedad del aire. 

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

-&$.*#*,'!2/%!%#!345677!,%!8*-$*#*9!:$.%!$%!;'#';<!*!=!+%.('$!
,%!*#./(*!)'(!%&;-+*!,%#!&->%#!,%#!$/%#'!?*$*,'$!%&!#*!&'(+*$!
,%! #*!@44ABC9!"#!$%&$'(!$%! #'! -&$.*#<!,%&.('!,%!/&!)('.%;.'(!
+%.D#-;'!!)*(*!&'!$%(!*2%;.*,'!)'(!#*!#/E!,%#!$'#F!#*!(*,-*;-<&!0!
2%&<+%&'$!.*#%$!;'+'!)(%;-)-.*;-<&F!(';G'F!1%#*,*!0!>-%&.'9!"#!
+%H'(!#/I*(!)*(*!#*$!+%,-;-'&%$!,%#!$%&$'(!2/%!)'(!%&;-+*!,%#!
&->%#!,%#!$/%#'F!.%((%&'!;'&!1-%(?*!;'(.*!$-&!D(?'#%$!'!%,-2-;-'$!
;%(;*&'$! AJC9!"#! $%&$'(!345677!,%!8*-$*#*! (%K/-(-<!+G&-+'!
+*&.%&-+-%&.'!)'(!#'!K/%!*#!+%&'$!/&*!>%E!)'(!+%$!$%!(%>-$<!
#*! ;/?-%(.*! )('.%;.'(*!,%! (*,-*;-<&! )(%>-&-%&,'!'?$.(/;;-'&%$!
,%!*-(%!0!%#!*#'H*+-%&.'!-&%$)%(*,'!%&!#*!;/?-%(.*!,%!)%K/%L'$!
-&$%;.'$! ;'+'! 2/%! %#! ;*$'! ,%! #*! %$.*;-<&! +%.%'('#<I-;*!
*/.'+D.-;*!,%!4/#.-./,9!!

G. Instalación y mantenimiento del anemómetro ultrasónico. 
!

"#! $%&$'(! )*(*! +%,-(! #*! >%#';-,*,! 0! ,-(%;;-<&! ,%#! >-%&.'!
-&$.*#*,'! 2/%! %#! *&%+<+%.('! /#.(*$<&-;'! M'/&I! B7NNN9! :$.%!
$%&$'(! 2/%! ;'#';*,'! *! 6N! +%.('$! $'?(%! %#! $/%#'! $-%&,'! /&*!
*#./(*! %$.D&,*(! )*(*! *&%+<+%.('$!/.-#-E*,'$! $'?(%!/&! .%((%&'!
##*&'!0!*?-%(.'9!O*!,-$.*&;-*!%&.(%!%#!*&%+<+%.('!0!;/*#K/-%(!
'?$.D;/#'! 2/%! ,%! *#! +%&'$! 6N! >%;%$! $/)%(-'(! *! #*! *#./(*! ,%#!
'?$.D;/#'F! #'! K/%! 1-E'! K/%! #*$! +%,-;-'&%$! ,%#! >-%&.'! 2/%$%&!
(%)(%$%&.*.->'! ,%#! #/I*(9! ABC! P%! )(%$%&.*('&! )('?#%+*$! ,%!
;'+/&-;*;-<&!%&.(%!%#!*&%+<+%.('!0!%#!(%I-$.(*,'(!,%!,*.'$!%&!
#*$!%$.*;-'&%$!+%.%'('#<I-;*$F!$%!,%.%(+-&<!K/%!%$.%!)('?#%+*!
$%!,%?G*!*#!)/%(.'!,%!;'+/&-;*;-<&!/$*,'!%&.(%!%#!$%&$'(!0!%#!
(%I-$.(*,'!,%!,*.'$!0*!K/%!-&-;-*#+%&.%!.','$!#'$!*&%+<+%.('$!
$%! ;'+/&-;*?*&! +%,-*&.%! %#! )/%(.'! PQRS6=9! "#! )('.';'#'!
/.-#-E*,'! )'(! %$.%! .-)'! ,%! ;'+/&-;*;-<&! )('>';<! K/%! %#!
*&%+<+%.('!,%H%!,%! (%I-$.(*(!,*.'$F!)'(! #'!K/%! $%!)(';%,-<!*!
;'&2-I/(*(!,-;1'!$%&$'(!+%,-*&.%!/&*!;'&%T-<&!$%(-*#!UPSVB79!

!

H. Instalación del Transmisor GPRS. 
!

5*(*!#*!.(*&$+-$-<&!$%!/$<!/&!+<,%+!WP4!P-%((*!X-(%#%$$!
YZ[NN\!;'+)*.-?#%!;'&!W5UP!0!;'&%;.*,'!*#! (%I-$.(*,'(!,%!
,*.'$!+%,-*&.%!/&*!;'&%T-<&!$%(-*#!UPS=]=9!O*!;'&2-I/(*;-<&!
,%!#'$!)*(D+%.('$!,%!#*!;'&%T-<&!$%(-*#!$%!#*!(%*#-E<!+%,-*&.%!
%#! ;'+*&,'! AT: AT+IPR 9600F! %#! ;/*#! %$.*?#%;-<! #*$!
;*&.-,*,%$! ,%! $%L*#%$! )'(! $%I/&,'! %&! \^NN! _*/,-'$9! "&!
#/I*(%$! ;'&! /&*! ?*H*! $%L*#! ,%! $%L*#! ;%#/#*(! ;'+'! `#*'! 0!
5-$1-##-!M*;/)/&I'!$%!)(%$%&.*('&!)a(,-,*$!,%!;'&%T-<&!;'&!#*!
(%,!;%#/#*(!%&!>*(-*$!';*$-'&%$!,/(*&.%!#'$!)(-+%('$!+%$%$!,%!
2/&;-'&*+-%&.'F! )'(! #'!K/%! $%!)(';%,-<! *! -&$.*#*(! /&*! *&.%&*!
.-)'!,-)'#'!;'&!/&*!I*&*&;-*!,%!7,_-!%&!%#!+<,%+!W5UP!)*(*!
+-.-I*(!#*!)a(,-,*!,%!;'&%T-<&!K/%!!)(%$%&.*('&!#*$!*&.%&*$!,%!
=,_-9! P%! ;'&$-,%(<! /.-#-E*(! *&.%&*$! ,-(%;.->*$F! .-)'! M*I/-!
'(-%&.*,*$!*! #*!%$.*;-<&!?*$%!+D$!;%(;*&*!%&!*K/%##'$!)/&.'$!
,'&,%! #*! $%L*#! ;%#/#*(! &'! 2/%$%! #'! $/2-;-%&.%+%&.%! )'.%&.%F!
.'+*&,'! *.%&;-<&! *! #*! 2(%;/%&;-*! ,%! .(*?*H'! ,%! #*! %$.*;-<&!
;%#/#*(!?*$%!WP4\NN9A]C!

!

I. Recopilación de Información Meteorológica 
!
O*! -&2'(+*;-<&! (%;')-#*,*! )'(! ;*,*! %$.*;-<&!

+%.%'('#<I-;*! */.'+D.-;*! $%! .(*&$+-.-<! +%,-*&.%! /&*! (%,!
[b5cR5! )'(! W5UP! *! /&! $%(>-,'(! Y[5! ;'&! #*! ,-(%;;-<&! R5!
)d?#-;*!=N69=6B979=76F!%&!%#!;/*#! #'$!,*.'$! $'&!*#+*;%&*,'$9!
Q%?-,'! *! #*! &%;%$-,*,! ,%! ;'&.*(! ;'&! -&2'(+*;-<&! %&! .-%+)'!
(%*#! $%! )(';%,-<! *! -+)#%+%&.*(! /&! $%(>-,'(! e%?! %&! `)*;1%!
=9V97!%&!#*!K/%!#'$!,*.'$!$'&!)/?#-;*,'$!;*,*!1'(*!)'(!#'!K/%!
$%! .-%&%!/&!1-$.<(-;'!,%$,%!K/%! #*$!%$.*;-'&%$!+%.%'('#<I-;*$!
*/.'+D.-;*$! %+)%E*('&! *! .(*&$+-.-(F! ;'+'! $%! '?$%(>*! %&! #*!
Y-I/(*!B9!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!

Y-I9!B9 3-$.<(-;'!,%!Q*.'$!+%.%'('#<I-;'$9!

RRR9 U"PfO[`Q@P9!
!!

P%! '?./>'! ! /&*! (%,! ,%! %$.*;-'&%$! +%.%'('#<I-;*$!
*/.'+D.-;*$!I%&%(*&,'!,*.'$!;*,*!1'(*!#*$!=V!1'(*$!,%#!,G*!0!
.(*&$+-.-a&,'#'$!*!/&!$%(>-,'(!Y[59!4%,-*&.%!#*! !)DI-&*!e%?!
1..)gcc-&%(9%$)';19%,/9%;! $%!)/,'!*;;%,%(!*! #*! -&2'(+*;-<&!,%!
;*,*! %$.*;-<&!+%.%'('#<I-;*! */.'+D.-;*! *,%+D$!,%!,%$;*(I*(!
#'$!,*.'$!I%&%(*,'$!0!I%&%(*(!I(D2-;*$!,%#!;'+)'(.*+-%&.'!,%!
;*,*!>*(-*?#%!+%.%'('#<I-;*!.*#!;'+'!$%!-&,-;*!%&!#*!Y-I/(*!\9!!
!

!
Y-I9!\9 W(D2-;*!,%!;'+)'(.*+-%&.'!,%!>*(-*?#%$9!
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!"# $%&%'%()"# *+,"'# -.# $/",01+0+2,#-.# '"0#,3.4.# .0$"5+%,.0#
1.$.%/%'2(+5"0#0.#&3.-.#%60./4"/#.,#'"#7+(3/"#89:#

#

#
7+(:#89: ;%&%'%()"#-.#$/",01+0+2,#<=>?#

!"# +,*%/1"5+2,# 1.$.%/%'2(+5"# (.,./"-"# &%/# '"# /.-# -.#
.0$"5+%,.0# @"# 0+-%# 3$+'+A"-"# .,# +,4.0$+("5+%,.0# /.'"5+%,"-"0#
5%,# &"/B1.$/%0# 1.$.%/%'2(+5%0# -.# '"# &/%4+,5+"# -.#
C@+16%/"A%:D8EF#

GH: CIJC!K?GIJL?#
#

!"#&/%4+,5+"#-.#C@+16%/"A%#",$.0#-.#'"#+1&'.1.,$"5+2,#-.#'"#
/.-# -.# .0$"5+%,.0# 1.$.%/%'2(+5"0# "3$%1B$+5"0# 5%,# $/",01+0+2,#
<=>?# 0%'%# 5%,$"6"# 5%,# 3,# '+1+$"-%# ,M1./%# -.# .0$"5+%,.0#
1.$.%/%'2(+5"0#1",3"'.0#-.#1%,+$%/.%#&%/# '%#N3.# '"#%6$.,5+2,#
-.#+,*%/1"5+2,#,%#./"#.,#$+.1&%#/."':#C%,#'"#+1&'.1.,$"5+2,#-.#
'"#$.'.1.$/)"#5%,#<=>?#0.#%&$+1+A2#.0$.#&/%5.0%:#
#
!"# .O&./+.,5+"# .,# '"# +,0$"'"5+2,# -.# 3,"# /.-# -.# .0$"5+%,.0#
1.$.%/%'2(+5"0#"3$%1B$+5"0#5%,#$/",01+0+2,#<=>?P#0+/4+2#5%1%#
6"0.# &"/"# 5%,0+-./"/# ,3.4%0# &/%Q.5$%0# .,# A%,"0# 5%,#
5"/"5$./)0$+5"0#$%&%(/B*+5"0#Q#5%,-+5+%,.0#5'+1B$+5"0#0+1+'"/.0#"#
'"#-.#'"#/.(+2,#5.,$/%#",-+,"#.53"$%/+"':#
#
!%0# -"$%0# %6$.,+-%0# 5%,# '"# /.-# -.# .0$"5+%,.0#1.$.%/%'2(+5"0#
"3$%1B$+5"0# 5%,# $/",01+0+2,# <=>?# &./1+$+2# 5%,$"/# 5%,# 3,#
@+0$2/+5%#-.#4"/+"6'.0#&"/"# '"#-.$./1+,"5+2,#-.#&%$.,5+"'# 0%'"/P#
.2'+5%#%#(.%$./1"'#.,#'"0#A%,"#5.,$/%#",-+,"#-.'#L53"-%/:#
#
="/"# .'# 0+0$.1"# -.# /.(+0$/%# Q# "'1"5.,"1+.,$%# -.# -"$%0#
1.$.%/%'2(+5%0# 6"0"-%0# .,# /.-.0#<?R# 5%,# $/",01+0+2,#<=>?#
.,# '"# /.(+2,# 5.,$/%# ",-+,"# -.'# L53"-%/# 0.# 5%,$2# 5%,# '%0#
0+(3+.,$.0#.'.1.,$%0#*)0+5%0#Q#'2(+5%0S#
#

 J3.4.# .0$"5+%,.0# 1.$.%/%'2(+5"0# 5%,# 0.,0%/.0# -.#
/"-+"5+2,# 0%'"/# ('%6"'# Q# -+*30"P# $.1&./"$3/"# -.'# "+/.P#
&/.0+2,# "$1%0*T/+5"P# 4.'%5+-"-# Q# -+/.55+2,# -.'# 4+.,$%P#
&'34+%0+-"-#Q#&./*+'#-.#$.1&./"$3/"#-.'#03.'%:#

 C%,*+(3/"5+2,#-.# '"0#/.-.0#<R?P#G,$./,.$#Q#!UJ#&"/"#
"55.0%#-.#-"$%0#Q#303"/+%0:#

 L0$"5+2,#-.#5%,$/%'#-.#5%13,+5"5+%,.0#Q#&/%5.0"1+.,$%#
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