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FLHUWDV DFWLWXGHV \ HPRFLRQHV TXH LQIOX\HQ HQ VXV F

C*"/8J08("RM = B%"73%6)B6%0™*""-%*"5B-"0657B@82,-"8(@%*8,*8D'(),"%$"%-@'),"%5,28,('$"
)%", @*" 7%*-,(" ,"F8%("2,57"%(),"-3"%-@")," %5,28,('$" 2, (" %;7%*8%(28'-"%5,28, ('$%-") %"

Q XHV W UR7SDBYNGCIDT *@'(@%"2,57%(%@**-%"%5,28,('$5%(@% Z'$" 2,5
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06)32'@8+"%$")%-"**,$$,")%"$")85%(-8A("%5,28,('$G"(,"7,*"5,)'G"-8(,"7"*"7,) %*"*@823$*"%S"
2,(,2858%(@,")%-)%"3("+8-8A("5B-"L35("

N,-"%-@3)8'(@%-"(,",)8'("$"-"5' @ %5 BB M 3)B"("%-"-%(@82%J3()8),-G"8(@858)"),-"
2'%:73%-@,-"%("$" 25~ % U"%("*%'$8)") "%$" 7* F$%5" %-@B"%("2A5,"-%"%(-%Z'G"%-"M3E"),() %'
" &30 $"06)32'28A("%57B@82'G"),()%" 5F,-""2@,*%-G"),2%(@%-" 2" %- @3)8'(@%-")%F%("'7,*
72 (-@*38*"%$"2,(,2858%(@, !

1$"-%*" L35'(," *%M38%*%" (" -,$," )%" 2,(,2858%(@," *28,('$" -8(," @'SF8:(")%" $" 8(@%$80%(28"
065,28, ('$" 7' )%-"** $$"-3" T*B2@82" 7*,J%-8, ('$" 2" 7%*-,('$!" [%(%**" %-" %57 @E" M3%" $%"
7%*58@" 2,57*%()%*" $'-")8I%*%(28'-" % (@*%"$," 2,0(8@8+," " $," %5, A3, (WGYT $5()8%

CASIO.



CIMM

% UNIVERSIDAD DE = YD!!SIME
EMat X Matematica

COSTARICA Centro de Investigacién en

Matemadtica y
Meta-Matemética

Educativa

)8+96*-8))")%" 7%(-'58%(@," ?"%5,28,(%-"%-"3("$30"*" 7* 7828," 7"*" 0%(%**"2,(,2858%(@, "% ("
3("-,28%)")"2")"+%D"5B-"7$3*'$8D')'!

C'G'6™(,"7%# #%$,)?6.G, ("%

#$+'G" OI" NI" |I" R _=qT!" #3@,%-@85'G" LBF8@,-" )%" %-@3)8," 2" *%()858%(@," '2):582," %!
%-@3)8'(@%-" 3(8+%*-8@YBSID/3HS/( K( %*>%*/* #843$,*/@( KBCIR( Ic
L@@7-Kuu)8'$(%@!3(8*8,8'1%-U-%*+$% @u"* @823%,W2,)80,m>S_ng>S

I-G"[I"R"_aT!"N"'8(@%$80%(28""%5, 2B;(3BH& (I$/#E&%6%634*,/*(-*(_%&E&+IOVRASE)
L@@7-Kuu*%+8-@' @*F'&,-,28'$!,*12*u8()%; 7L 7u*%+8-@'u™* @82$%u+8%Qu=_bu="=

1% *8'G"1I"RA__ bT!"I*06%(28'-"?"5'@%5B@8P6!$/(-*(3,.*/#32843D,(K(N$%O0&43D, (*,(
*"4&43D ,(0&H#*OTHBUE @7-Kuu*%+8-@'-132*1'212*U8()%:! 7L 7u28J%5u"* @82$%u+8%Qu|S

i,$%5'(G"]I"R=SSST!"d(@%$80%(28"'%5,28,('$"R"SI%)8254(%(1&3%D/

9'@,G"]!G"1-78Z%8* G MET%DG"e!"R"_=qT!"d57'2@,")%$"3-,")%"%-@* @%08"-"5%@'2,0(8 @8-
%(" $" %(-%Z'(D" )%" $-" 5@%SBEYANE)Y/( =-"4&#3'B@=>bTG" . S=
===1L @ @7KuuQQQ!-28%$.!,*015:u7)Ju7%*%)3u+aS[Sbtds*¥)aS =>h
S=17)3
9'@3*('G""\I""?""P$,2LG""6!""R=Sb>T!""P8,$,0E"")%$"%5,28, (" 2" #$F " 6L 6B (K"
1,$5%( 'L@ @7-Kuuo(,Q$%)0%.J$,*)?1J8%%-1Q,5) 7*%--12,5u" =ali_=u=qq!7)J
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d(J,5%-")%" $" c4161K" -, F*0%" $-" 7*3%F'-" 1/11" )%53%-@*' (" 3(" F'&," *%()858%(@," %("
9'@%5B@82" %(" $,-" '$35(,-" )%" a%*, 1" 2" [@,!" [*),I" N,-" *%-3$@"),-" ) %" $'-" 7*3%F-" Cd6H#G"
@'5F8:(")%53%-@*("M3%" (3%-@*,-"%-@3)8'(@%-" %-@B(" 537" $%&,-"*%-7%2@," " $,-" -8B @¢
58-5,"06("$'-"k$8578")'-"8(@%*('28,('$%-")%"9' @%5B @82'G"RCHE#" AAT!

Uin  VO*7'P")7%J"+;+,("%B)6%, 25"$%"%$"7%*,P"7 X%V 2*($57,9*X%
d(+%-@80'28, (%-")%53%-@*'("M3%"(,"-%"%(-%Z'G"(8"-%"5, @8+"7,*"'803'$""'$"-"(8Z'-"%("$'-"2$'-¥
)%"9'@%5B@82'1"4,"$%-"5,-@*'5,-"5,)%$,-")%"*,$"(8"+8-8F8$8D'5,-"%(" 2$'- %" M3%$$'-"53&%6* %6-
5'@%5B@82'-G"5'%-@*'-G"28%(@EJ82'-"%("$"L8-@,*8" 2" % SUR@ B HVCB FS'5,-"
)%I3>EH<IB! " $'-"5B-" &A+I6(%-"$%-"*%62,5%()'5,-"+%6*"$" IBSEREIH" %R 803*"-"
23$@"-T"- F*%"$-"53&%*%-"%("$ " 4#6#G"$'-")%"$,-"5,) %$,-"5' @ %5B@82,-G"$'-"7*,0*'5'),*'-"
)%"$"dP9!
c("%-@3)8,")%5,-@*A"M3%"-8"$%-"5,-@*'5,-""$-" (8Z"-" %-"-"538%*%-G","$-"+8-8F8$8D'5,-" % ("
3("2$'-%"%("3("'3$'G")%-73:-"$-"(8Z'-"-'$%("5%&, *" % ("$-"T*3%F'-") %" @%5B@82'-1"1-"2,5,"
XQ 3W~ WDPEEPQ SXHGHV’
\%5,-""+'(D"),"532L,G"7,*"%&%57%,"2,("$" *%+8-8A(")%" $,-" $8F* -")%" @%;@,-" 7" %o(-%Z'*"
ODWHPiIWLFD FRQ LQFOXVLYQ GH JpQHUR LQFOX\HQGR SURE
TXH YDQ D OD WLHQGD D FRPSUDU ORV PD QGTNaGR80$,"WDPELp
IXH TXH *QRV DXWRUL]DURQ" D HQWUDU D ODV XQLYHUVLG
8(+%-@80"),*-G"|%A5%@*-G"#$0%F*8-@"-G"1- @YE-@82'-G"%@2!
HY%5'-"532"8(@%*%-'(@%-"-,F*%" F-@B23$,-G"%-@%*%, @87 -G"5%@BJ,*-"?"2,(2%7@,-")%"0
@, *(,"'$" @%5")%" $'-" 938%6*%-" %(" $-" 28%(28'-G" -E" 2,5," F*%+%-" *%-06Z'-")%" -3-" F8,0* JE'-(

! %!

CASIO.
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LOFOXLGDV OXMHUHYV 0DWH PiW LNFGD"v-5@3\¥ GNBYE (S @BNM% Q) O
34 #F $OYDUHI]"/

A Ve%"%S$"7% *F7+,2"() ' 7%&'% B)726"8)% *% I+ +,("TX% Vi"8% :"7"% (61+,("% & %

4 () 7% %S 7%, F'67,&" & 7%8%(*+6) 7%8& %, *F'7+,2"(,9*X
N,-"]%7*@'5%(@,-")%"9' @%5B@82" %("$"-"c(8+%*-8)')%-"-%"(3@*%(" I3()'5%(@'$5%(@%")%"$
),2%(@%-GB3%"- (" (%62%-"*8,-"7*"23F*8*"$'-"-80(' @3*-") %"9' @%5B @82""M3%"%;80%"%$" 7$'(
)%" %-@3)8," %" 2)" 2'**06*1" 68(" %5F*0,G" )%" %-,-" ),2%(@%-" 3(8+%*-8@'*8,-" V23B(@,-" - ("
8(+%-@80"),*%-"%("'$00("B*%")%"$" 9’ @%5B@82" 2,(@%57,*B(%'W"V8(+%-@80'("%(" 9'@%5E
73*","%("9'@%5B@82" 7$82') W"V8(+%-@80'(" %(" @%5'-"857,*@'(@%-"7"*"*%-,$+%*" 7* F$%5
)%$")%-*,$$,"%("-3"7'E-W
C.*",@*"$),G")%5B-")%"$,-"|%7*@'5%(@,-"%("$'-"3(8+%*-8))%-G"-%"(%2%-8@'("9' @%5B @82,
2,5,"7* J%-8,('$%-","8(+%-@80'),*%-"%("532Dt-"2%(@* - "28%(@EJI82,-G"7%*,"@'5F8:("%("$-"
0657%%-'-1"932L"-"+062%-" 7, *" $" F'&" 7%*2%728A(" -, F*%")%"M3%"-%", 237" 3("5' @%5B @82,G"$
8(-@8@328,(%-"2"%57*%-"-"(,"%57$%'("5' @%5B@82,-G"(,"+8-3'$8D'("-3"3@8$8) )!"1-"2*8@%*8,"
3@, *"M3%"3("-7%2@,"M3PBIL*%(28""$'-"8(- @B @328, (%-"3(8+%*-8@'*8"-"?")%"8(+%- @80'28A
)%" #5:%82" N'@8("*%-7%2@," " $-")%" 7'E-%-")%3$" 4, *@%" ) %-"**,$$)," %-"$" F'&" J, *5'28A (" ?"
%57$%,")%"9'@%5B@82,-"R?"E-82,-T"%("-3-"2%'3-@*,-"?"%("$,-"7*,2%2 @ ,-") %"8(+%-@80'28A(C
)%" T*F$%5'-")%" $'-"'7$82'28,(%-G" $" 8()3-@*8'G" 2,5,")%" 18%(28'-" FB-82'-G" $-"M3%" (,")'("
7@%(@%-","7%,)32@,-","-%*+828,-""2,*@,"7$'D,G"-8(,""$™0,"7$'D,!

\'2"532L,-"%&%57$,-"M3%")%53%- @*"$"(%2%-8)")")%"2,(@"*"2,("0*37,-")%"9' @%5B@82,-"2, ("
%-7%28'$8)")" %(" B*%'-" 2,5," $" 1*87@,0*2E)80,-" -%2*%@"-$" K7 @858D'28A(G" ," %("

C* F'F8$8))%-"?"1-@")E-@82-I"1$"2'-,")%"$"%78)%58™)%"$" Iked]'=S") %5, 268 $™'(%

)%" M3%" L3F8%-%"%;7%*@,-"5,)%$'(),G"-853%'(),G"'&3-@'(),") @ ,-"7"*" 7%)%28*"$" @%() %(28"
)%"$"%(1%*5%)")"?"M3%"$,-"7, SE@82,-"@,5* ("5%)8) -!"

(

QM VOS5@%&,(*%$"7%07+"&I7+,("T%T)HE'%S$ T%I5['6'7%I "+ +,("T%8%J"+'1:+, () 7% *%$" 7%
3("&","T%&'% L, *(,"TX%'
1("23'$M38%*"-857$%"%6(23%-@""M3%"L'0'5,-" (@%" $" " B0GHE B8 (*%&/(E"*, $(

S(E™ &($(#*(3,4"W*) (&O$%(>$%()&/(B&H*O THINEF%-73%-@" %o-"BSIEB & #Y68&(-*(
B&H#*OT#34&(h*,(N*O*, 306" 7*858'G") %"-%623()"*8'!

68("%5F™*0,G"V7,*"M3:"$'-"532L'2L'-"(,"%$80%("$"2"**%*")%"9' @%5B@82'G",")%" E-82'G" "-%"
+8-3'$8D'("2,5,"8(0%(8%*"W"

68%()," $-" 5'%-@*-")%" 9'@%5B@82" 5'2,*E" %(" $,-" (8+%$%-" %" 7*85™*8" ?"-%623()'*8'G" $-"
532L"2L"-" (," %$80%(" $" 9' @%5B@82" 2,5," 7*,J%-8A(G" 2,5," B*%" 7" $" 8(+%-@80'28A(" )%"
7,-0%),G"5%(,-"7"*"%$"),2@,*),1"d(J$3?%"$"23$@3*" 7' @*8"*2'$G"$ "8 (IS B EHB") %S
*062,596()'*$%-" 2406+ -" " $'-" 532L'2L'-1" 1(" I3F'G" 7,*" %&%57$,G" $" I'58$8" 12, (-%&" M3%"
%-@3)89%("9%)828(""R7,*M3%"%-"3("' 2"+ 06*") %" 7+%-@808, TI"k @*'-"'2,(-%& (" #)58(8-@*'28A(")?

CASIO.



\ CIMM 7
UNIVERSIDAD DE FMat B LM,D!!SIME
— COSTARICA Centro de Investigacién en E(alt:g;attis;

Matemaédtica y
Meta-Matemética

(PSUHVDV \ XQD JUDQ PD\RWSGHIDQ FIR GO /X GWIRDAD GR (S UHSOH\
$'-"2"*%*'-")%"18%(28'-"6,28'$%-G"\35'(8)")%-G"1,53(82'28A("'-,28'$!"

6%"L'("%'$8D"),"%(23%-@'"-"%("$'-"#2")%58"-") %"18%(28"-")%"2") " 7'E-G"%- @3) 8B(),-%"5'-") %"

= "H2)%58-G"),()%" $" 7*%-9%6(28" )%" 93&%6*%-" %(" $-" )8I%*%6(@%-" 28%(28"-" -803%" -8%(
H[WUHPDGDPHQWH EDMD 3RU OR UHJXODU D ODWRYFDGHP
5%&,*%-G"7,*"%;2%$%(28")%"-3-"23*E23$,-G"7,*"(,58('28,(%-")%"-3-"7"*%-G"7 ,*"+,@,-"-%2*% @
#'58"%%(@%()%*"$"F'&" 7*%-%(28""-%")%F %" M3%"(,"(,-"+8-3'$8D'(G"(,"(,-"(,58('("?"-8"-,5,-"
(,58()-"$"I8(")%$"7*,2%-,"%$"+,@,"%-"7"*"%$"L, 5F*%!"6 U2 TI86&3828,-") %" "% @(828))G"
2.$,5")9%" $" 78%$G" 7*,2%6)%(28" %2, (A582'!"I"%-@" 7*, F$%5B @82" (," %-"-,$,") %" $'-"#2)%58-"
)%$"63*'0$, F'$G"-8(," @'5F8:("%("$-")%3$"4, *@%") %-**,$$'), !
VC3%)%"3("7'E-"7%*)%*"%3$">_s")%"-3-"@'$%(@,-"M3%"-,("$'-"53&%6*%-G"7"*"-3")%-"** $$,G"7"*"-
),2%(@%-G"8(0%(8%*'-G"28%(@EJ82'-G"5'%-@*'-"7*"J *5'*""$'-"(3%+'-"0%(%*'28, (%-W

M VI ("T% Y% $)7% 26™&T% "F(7% 8% 6'F)$5(,)*7% (,*+IG,("7X% VO0*% $"%
C'F)$5(,9*%& ' %$" %017, ("KY%*%$"7%1,*(,"7%():B5+"(,)*"$ TKY%*%6$"%62*+'$, 2*(,"%"6+,G, (,"SK %6
$'061):B5+"(,9*UB;*+,("X "

c("2,$%0" 7*%-%(@A" 3(" @*F'&,"-,F*%"$,-"5,@,*%-")%" FO-M3%)"j,,0$%G" 2" %(2,(@*A"M3%" -
F-("%("9:@,),-")%$" #$0%F*" $8(%'$G" FO-M3%)")%"'3@, +'$,*%-"2"'3@,+%2@,*%-" 2" %(2,(@*"
+'$,%06-"5'-"-80(8J82'@8+,-"13(),"%(@*'5,-""$"7B0O8(")%$"4' @8, ('$"\3**82 (BB "4\IG"

7% 106%"$ " 2B$23$,-")%"$-" @*?%2 @, *8-G"+8%(@,-G"%$%+28A(") %$" 5" %" 3("282$A(G "+ %65
%-@,-" 2B$23$,-" -%" L'(" L%2L," 2,(" 0*()%-" 5,)%$,-" ) %" %2328, (%-" )8]%*%(28'$%-" 7*28'$%-G"
-8-@%5'-")8(B582,-G"7*,F'F8$8))%-G"85'0%(,$,0E")%"$,-"? @) $S@YR2B$23$,-"%("-37%*"
2,573@"),*-1"1("@,),-"%-,-"0*37,-","%M387,-"L'?")%2%(-")%"5' @%5B@82,-!""V1-," M38%*%"
)%28*" M3%" %(" (3%-@*,-" 7'E-%-" (," (%2%-8@'5,-" %-@")E-@82,-G" 2$85'@A$,0,-G" %:7%*(
062328, (%-")8J%*%(28'-G"%("28%(28"-")%"$" 2, 5 RB@" 28X (962%-8@'5,-"8+"'$" 4\I"?"
HQWHQGHU HO SURQYVWLFR" 5HFRUGHPRV OD *PDULSRVD G
-8-@%5"73%)%"+*8'*"2, 57$% @ '5%(@%"$,-"2B$23$,-"?"2'5F8*"$"-8@3'28A (""" %-2'$"'$, 2'$!"C+"
@,5*"5%)8)-" (@%"$,-"*8%-0,-"" (8425 ($62%-8@'5,-"%M387,-")%"8(+%-@80'28A("%("%-@,-"
@%5"-1""%-"-,$,"3("%&%5TS, "

932L,"-%"L'F$" %("$" " 2@3'$8)")"- F*%"d(@%$80%(28" *@8J828'$" M3%" 2" %-@B" %(" (3%-@*'-"
18™8'5%(@%"%-@B("?"3-'5,- " TFY&/(?"$,-M3UEBRES&H?5 "?"532L ,-"5B-1"C, 2'-"+962%-"
(,-"7*%03(@'5,-"VIAS,"-%"2,(-@*3?2%("$-"0* () %-"F'-%-")%") @,-G"$,-"-8- @%5'-")%"%; 7%*@,-G"
$-"406)0%-"(%3*, ($%-"%("$-"M3%"-%"F'-"$"d#W"EC3%-"- ('5:@,),-"5' @%5B@82, -
VH8%(%"-%-0,-W"I$™*,"M3%"-8!"VH8%(%(" 7*,F$%5'-": @82,-"2"7%$80*-W"I$*,"M3%"-8!
N"d(@%$80%(28"*@8J828'$"-%"L" (3@*8),"?"-%"-803%" (3@*8%(),")%"$,-"5,)%$,-"?"5:@,),-") %
9'@%5B@82" 2" %-@""*%+,$328A("28%(@EJ82" ?" @%2(,$A082" (,-"-%038*B"'2,57'Z'()," %(" (3%~
@8%57," )%" +8)'1" 68(" %5F™*0,G" 2" L'?" 28%(@EJS2,-" M3%" + @828('(UM3$E2BA0 ("
2806(@EJ82"-%*B"$"1,573@'28A(" 23B(@82""I"(,"-%*B"%$"53(),")%"$,-" F8@-G")%" 2%*,-" 2" 3(,-
-8(,"$,-"8(JB(8@,-"%-@'),-")%$"- 78(")%"$,-"%$%2@*,(%-G"?"2,("%$$,G"$"+%$,28))")%"$,-"2A5 7
~96"8(2*%5%(@"*B"%(, *5%5%(@%!"C*, F$%5'-"M3%" (% BE\FEEL -@"'5%-%-"7*"
2'$23$*-96"%("$'-"-37%*2,573@"), *-"2@3'$%-G"2,("$'-"2,573@"),*-"23B(@82'-") %" *%-, $+%*B("
%("-,$,"-%03(),-","7,2,-"58(3@, "

CASIO.
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VI3:"-3296)%*B" 2,(" $,-" 5,)%$,-" 5 @%5B@82,-G" $,-"5:@,),-" ?"'$0,*8@5,-")%" 2B$23$,W" N,-"
9'@%5B@82,-"@%()*B("$" @'*%")%"*%)8-%Z'*$,-"7*"3-*"$-"2 573@'), *-"23B(@82"-"M3%"?"'%-"
%-@B("7*,)328%(),G"?"(,"-,("3("'8(+%-@80'28A(","3(""M385%*"

" Ve% W5@% 75('&'% 7,% 5*% B"17% *)% G)6:"% B6)G'7,)*"$7% ()*% (5$+56"% J"+":;+,("% 8Y
(,"*+IG,0)7% ,*F'7+,2"*&)% "*% '7"% &,7(,B$,*"X% V=)7% B)$I+,()7% 8% &'(,7)6'7% +,*"*% (5$+56"%
M+ (X

VI"" (8+%%")%"$" 1(-%Z'(D™")%" $'-"18%(28"-W"\'F*B"M3%" % (-%Z"*$%-"$,-"(8Z,-"2,5," 3-*" $"
d(@%$80% (28" "*@8J828'$"%("$'-"2%$"-%-")%"9'@%5B @82'-" ?" % (-%Z*$%-" %-@*32@3*"' @A58
GHO HOHFWUyQ ORV HVWDGRV SRVLEOHV YWW®@UHQFLSLR
6FKURHGLQJHU" R OD WHOHWUDQVSRUWDFLYQ

1$" @8%57," 2@3'$" (%2%-8@™ 2'5F8™*" $,-" 7$'(%-" )%" %-@3)8,G" J,*5™*" 283)")'(,-" 2,("
2,(,2858%(@,-" ?" L'F8%$8)")%-" 7"*" )%-%(+,$+%*-%" % (" %-%" (3%+," 53()," @%2(,$A082,G")%" $,"
FRQWUDULR VHUHPRY SDtVHV FRQ FLXGDGDQRYV GH 3SWHUFH
)%-"** $3,"?")%"$"-",7,*@3(8)")%-")%"2*%2858%(@,-"7*,J%-8,('$"?"7*,-7%*8)")"?"F8%(%- @"*!
#'%-""(%2%-8))")%"2,(@"*"2,("283)")'(,-"2,(2,(,2858%(@,-"?"23$@3*"'5'@%5B@82"'L"?"M3%"

)%J8(%(" %" 857$%5%(@'(" $-" %-@* @%08'-G" $,-" 7*%-373%-@ ,-G" %$" I8('(28'58%(@,!" 4%2Y
7, SE@82,-"M3%"%(@SE0HG™3("L8-@,0%'5'G"3("7-@%$G"3("23*+") %" @%() %(28'-G"3("7,2,"

)%" %-@")E-@82'-G" 8()82'),*%-G" 7*,F'F8$8))%-G" ,7@858D'28A(" " %(" %$" 5%&,*" )%" $,-" 2'-,-" N
(%2%-8@'("'-%-,*%-"28%(@EJ82,-"?"5' @%5B@82,-"%("-3-"%M387,-1"632%) %" M3%"$" 5'?, *E")
7 SE@82{" %57*%-"*8,-" " 'F,0),-G" '$03(,-" %2,(,58-@'-" 7%*," 2,(" 3(" $80%*," F*(8D"
5'@%5B@82,!

Yin o V="00"+ 1+ ("% %5 %1, *(,"%* 5 +6"$X
48(03("28%(28'G"(8"$,-"28%(@EJ82,-"M3%"$")%-"** $$'("-, ("(%3@*'$%-G"?"(,"$,"%-"$"9' @%5B @
C'$"e'$%*" 2" @* -"3@,*%-G"A_=>"L'("T$'(@%)," @%5"-"8(@%*%-'(@%-"2,("2*E@82"-"%(" @,*(,"
7)%*" 3,5 @8+," )%" $-" 9'@%5B@82-G" " @*+:-" )%" -3" 3-," UPH@IBI%-@*32@3*-"
@%2(,$A082'-G" 28%(@EJB2"-" 2" -,28'$%-" )%" $'-" -,28%)") %-" "$@'5%(@%" @%2(,$,08D")"-I" I,(" ¥
+8-8A("-%"L'("@*D'),"23%-@8,('58%(@,-"M3%"$,0*'("*,57%*"2, ("$"+8-8A(" (%3 @*'$u8(,2%(@%")
$-"9'@%5B@82'-"%("$-"-,28%)")%-"2,(@%57,*B(%'-!"

N-"9'@%5B@82-"-,(" %(@%()8)-"2,5," 3(" $%(03'&%" " L%**58%(@" 7,)%* -" M3%" 7* )32%"
*06'$8)')%-"2")" J 5" " (3%-@*-" - 28%)")%-")"),"-3" 7,)%*" I, *5'@8+,1"c(,") %" $,-" 73(@,-"

206(@*' $%-"%- @B"%("L'2%*"%+8)%(@%"M3%"$"* 28, ('$8)')") %$'7*,0%-, 29987, @858-5, '@ %2(
'$"23'$"-%"L'("'-,28)),"$-" 9' @%5B@82-" %("$" 2,(J,*5'28A(") %" $" 28%(28" 2" $" @%2(,$,0E'G"
)%F%("7,(%*-%"%(" @%$")%5"&3828,!"
N,-"5,)%$,-"5'@%5B@82,-"M3%"L'2%("7*@%")%"532L,-"-8-@%5'"-"28%(@EJ82,-"?" @%2(,$A082
-A$,"L'("@*E),"7*,0*%-,"?"F8%(%-@"*""$"L35'(8))G"-8(,"M3%"@'5F8:("L'("%-@"),"857$82"),-"
%("$"0%(%*28A(") %" %-@*32@3*-")%"*8%-0,"2"2' @B-@*,J%-" @ 3*'$%-"2"-,28'$%
98**"2*E@82'5%(@%"'$"2,(,2858%(@,"5' @%5B@82,"?"2A5,":-@%"-%" L") %-7$%0"),"%("$" 28%
2" $" @%2(,$,0E™ L'2%" %+8)%(@%" $" (%2%-8))" )%" 5'(@%(%*" -8%57*%" 3(" 7,-@3*" :@82
2,(-28%(@%K" & G"(,",(" (%3 @*'$%-!

CASIO.
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Hk  C'G$'S,)*7%B"6"%5*%& /4"
1("%-@"'7,(%(28"'L%5,-"7*%-%(@'),"7*%03(@'"-"2,("F*%+%-"*%-73%-@'-G"*035%(@,-"?"2, (", @*"-
7*0603(@'-"-3F-358)"-" 1$")%F' @%" %-" (%2%-"*8,G" $" 5%*" 7*%6-%(@'28A(")%" 23%- @8, (%-"M3Y
7%%6,237'("™$,-"5'%- @*,-"%"8(+%-@80"),*%-"%("$-"5' @%5B@82"-"(, "R @@ "3¢"B/a2"

7%, J3()8D'28A(")%" J%(A5%(,-")%"2'361%2 @, "M3%"(,-" @'Z%("% (" (3%-@*""/%08A(")%"#5:*82"
N'@8("?2"%$" I'*8F%G"),()%"7,*")%5B-" @%(%5,-"0'7-G")8-7"*8))%-"?"-85% @*E-")%"@,)," @87,
932L,"7,)%5,-"7,*@"*"(,-, @*,-G"$,-"%: 7%*@,-"%("$A082" BIW(@D,"F-@*2@,"7,*M3%"(,"

%" @F@"-,$,")%"2,57*%()%*"%$"53(),G"-8(,")%"2, (@*BF38*"" @™ (-J,*5"*$,!

%
C'G'6™(,"7 Y#$,)?26,G,("71%

#$+*%D"NI"%@!"$!"N AnG"IHH19WHAI#6" 14" ICP#K" 1461 #4x#G"d4e 16Hdj#Id f 4G"
#e#4116""/1Hk6!" 28QD YLVLYQ HQ HO FRQWH[WR GH $PpULFD
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N853-1"
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C(8+%*-8))"H:2(82"4'28,('$"
0**,2,<3@(1'212*"

HY%5B@82")%"$"'7*, 7 30RBYKD* %"+ +, ("%5* F'67,+"6," "
48+%$"%)32'@8+,")%"$" 7*, TRY6 @ E"&%IDY %)%:: 7%"PF7m
C'75:L "

13" F&Y%@8+,")%"%- @""8(+%- @80'28A("%-"('$8D*"%$")%-"+*,$$,")%"L'F8$8))%-"2'):582'-"5%)8'(@
%$"3-,")%"$'-"H%2(,$,0E-")%"$"d(J,*5'28A("2"$"1,53(82'28A("RHAIT"%("$,-"%-@3)8'(@%-") %"
7*85%*" 8(0*%-," ™ 206" 3(8+%*-8@'*8'-" M3%" *%M38%*%(" )%" YWRB@IEDG" 5@
2,(-8)%*(),"$'-"* 06 7*%-%(@'28, (%-"-, 28'$%-"2"2*%%(28'"-"M3%"8(28) %(" % ("$" 7%*5' (%(28™ ?"$,-"
7*,2%-,-" Y%" '7*%%()8D'&%-" -80(8J82'@8+,-" ," %:8@,-,-1" C*" %$$," $" 8(J,*5'28A(" *%2,$%2@")"
%(@,%(,""$,-")8-23*-,-")%"$,-"%-@3)8'(@%-G"M3%"-,("$ "8 VDI IS 28A( T%*58 @8A"
06-232L"*"$"+,D")%""M3%$$,-"M3%"532L"-"+%62%-"2'$$' ("% (" %-@%"7*,2%-,") %" 8()3228A(""$"+8
3(8+%*-8@'*8'G"$'-" 7, SE@82'-")%" 8(0*%-," 2" )%" )7 @'28A("'$" 53()," 3(8+%*-8@'*8," -8%57*%" |
+06(8),")%"$,-")%7*@'5%(@,-"2,**%-7,()89B(@HR32L*"$"-"+ D")%"$,-"7* @'0,(8: @'-!

'$UH#6"7% ($"F'7LYT @'28A(G" +8)3(8+%*-8@'*8'G" 5'@%5B@82'G" 8()3228A(" ?" L'F8$8)")%-"
'2'):582'-1 "

2%+6)&5((,9%%

C*" 8(0%%-*" ™ $" 3(8+%*-8))" -%" *%6M38%*%" 3(" -%*8%" )%" L'F8$8))%-" '2):582'-G"
7+8(287'$5%(@%"-8"-%"+"""8(0*%-"="""2**0p*'-")06$" B*%") %" $"" 8 (0% (8%*E'-I"1-"7 *"%$$,"M3%"-3
$" 7%03(@" VL(" $" -%23()*8'G" $,-" %-@3)8'(@%-")%-"* $$(" $,-" %-@3)BL@B-" ) %-*
L'F8$8))%-" (%62%-"*8'-" 7+ T@"" 7,*" 2%+06*-" M3%" *06M38%*%%(" L'F8$8)")%-" '2):582'-" ?"

5 @%5B@82'-G" 7" -3" 7067 *28A(" " 3(" 206" 3(8+%*-8@"*8'W" N'-"L'F8$8))%-"'2"):582'-"
)%F%(")%-"* $$*-06")%"$"5'(,")%"$"*%+,$328A("nl_G"7*"$" 2356 "Bdl" @,5" 3("

2*B2@%*" 7*8(287'$G"),(%"'$" $),")%" $" P80"@'G" $" (3F%G" 8(@%$80%(28™ *@8J828'$" 7" *9
+8*@3'$G"%(@*%"532L"-", @*-"73%)'("2,(@%57$*-%"2,("$"'2'7'28))")%"2,57*%(-8A(") %"$%2 @ 3*'
$A082"'5'@%5B@82"2"$"2'7'28)")")%")8-2BEIBBRBA("*%$%+ (@%")%"$"M3%"(,"$," %-!"1-"
%$"0% ("% @,")%"$'-"3(8+%*-8))%-"%-"T$ (@%*"T*,2%-,-"2,%)%-"2,("$"%;80%(28'-")%"$'-"(3%+"-"
0%(%*'28,(%-")%" $"-,28%)')" 2,-@"**82%(-%"2"%(" $'-" 23'$%-"-%""7$8M3%("F3%(-" 7*B2@82'-"2,
*0%-7%2@,"$"3-,") % HSHS @ F'&, "2, $'F,* @8+,G"$"%-,$328A(") %" 7+, F$%5'-G"%$"7%(-'58%(@,
5'@%5B@82,G" $")'7@'28A(" 7" -858%'28A(" )%" $'-" (3%+-" %, 7%*8%(28'-G" 857*858:(),$%" 3(""
+8-8A(" 5B-" L,$E-@82" 7" $,0%*" 2357$8*" 2,(" $'-" (%2%-8))%-" 2" %;80%(28'-" )%" $" +8)"
3(8+%*-8@™8'

Dk J'6()%!'96,() %
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3DUD HO FRQWH[WR HGXFDWLYR GHO 3PXQGR XQLYHUVLWI
%-@3)8'(@%-")%" 7*85%*" 8(0*%-," 2" M3%" %-"2,57$%@'5%(@%" (3%+," 7'*" %$$,-" 7,*" +%6(8*" )
%;7%*8%(28" 2,$%08'$!" #)%5B-" %-"),()%" -%" L'2%" 857,*@'(@%" 7™*" $,-" %-@&)S (@ %-")%" (3
8(0*%-,"$'-" 8(@%*228,(%-"%(@*%" -3-"803'$%-"?"$,-"),2%(@%-"M3%" *%7*%-%(@'("" $" 8(- @€
2,5," JBO3*-" 8(828'$%-" )%" $" 3(8+%*-8))G" -,(" $" 2" 7" $" 7*85%*" 857*%-8A(" M3%" $,-"
%-@3)8'(@%-"@8%(%!(!

D<MR*+'$,?2'*(,"%")(,)*"$

C*"#()*)%"RA_=bT"28@'(),"" C'$,5,"R" = T"$" 8(@%$80%(28" %5,28,('$"-%" 73%)%" )%J8(8*"
FRPR *OD KDELOLGDG SDUD SHUFLELU \ H[SUHVDU HPRFLRQ]|
2,0(828,(%-","7%(-'58%(@,-G"2,57*%()%*"$"-"*'D, (%-")%"$"-")8J%*% (@S BR2B @8, (**"

ODV HPRFLRQHV GH IRUPD HIHFWLYD HQ ODV UHODFLRQHYV F

NI'"%S,28,(%"'&3%(:)'("3("7I7%$"857,*@l(@%"%("$"'\] ,*5"'%("$"'23I$"$,'"%'@3)8I(@%'")%"7*85%
8(0*%_’" +I(II 2,(28F8%()," %$n 53()’" 3(8+%*'8@I*8,G" 2'(" %$n 23|$|| 17%(|_n %578%D|(n m @%(%*u
2’(@IZ@’Ull%_@I_II$8OI)I_IIIII$III5’ @8+'28A("7*%'%(@I("$I'"7*85%*""2,(2%72@(%)‘)0./0"%"

K@*")%J8(828A("857,*@'(@%" 7™*" %-@" 8(+%-@80'28A("%-"$" M3%"#()*)%"R"_=bT"3-"28@"()

*XHUUL FRUUHVSRQGH D *HO WpUPLQR LQWHOLJHQFLI

L35'(")%"-%(@8*G"%(@%()%*G"2,(@* $*"?"5,)8182"*"$,-"%-@") "% BL8TH%"I%

@'5F8:(")%" $,-" )%5B-!" d(@%$80%(28" %5,28,('$" (," -80(8J82" 'L,0™*" $-" %5,28,(%-G" -8(,"

GLULJLUODV \ HTXLOLEUDUODV" S
D<BBT+6"+'2,"7%:'+)&)$9?, ("7%8%&, &;(+,("%5*, F'67%"6,"

1,("F'-%"%("%$"2*8 @%*8,")%"#* (28F8'G"/,)*E03%DG" *8@8DG"H%(,*8,"?"C,F$%@%"R" =aTG'

&DQFLQR \ 'RQRVR VHXxDOD TXH 30DV XQLYHUVLGDGF

%6(23%(@*'(" T*%7™*)-" T'*" 857$%5%(@"™" 7*B2@82-" M3%" '-%03*%(" A7@85,-" *%-3$@"),-'

'FDGpPLFRV QL OD DGHFXDGD DGTXLVLFLYQ GM FRPSHWHQF

N")8)B2@82" @8%(%" $" 5E-@82" )%" @*'(-J,*5"*" $,-" %-2%(**8,-" %)32'@8+,-" 2,5," $,-" 2@, *%-
R),2%(@%-" ?" %-@3)8'(@%-TG" 2" M3%" 7%*58@%" *%J$%:8, ("*" -, F*%" %$" %(@,*(," )%" %(-
'7+06()8D'&%G"%-@"(,"-%"73%)%") %-$80"")%$" 7+%6()8D'&%"-80(8J82' @B &) BWsPHE7-8%5 7*
5%@'!
3DUD 'tD] OD GLGiFWLFD XQLYHUVLWDULD SXHGH FRQFI
2,57*5%@8)" 2,(" $," -80(8J82'@8+," )%" $,-" '7*%6()8D'&%-" )%$" J3@3*," 7+,J%-8,('$G" 2,(" -3"
GHVDUUROOR SHUVRQDO \ FRQ HO SRWHQFLDO GH VX LQWH:
D<NBT+6"+'2,"7%'&5("+,F"7T%W5'%B6):5'F " *%$"%0B'6:"**(,"%& % 7 +589/5+'7
'HVGH HO SXQWR GH YLVWD GH )RQVHFD \ *DUFtD HO
%-@3)8,-" 3(8+%*-8@'*8,-" 7,-%%" 3("-80(8J82"),"2,57*@8)," 7,*" $" $8@%* @3*'G""-,28B(),$," " $"
228A(")%" I8('$8D™" 3(" 7*,0%5" I *5'@8+,G" $," M3%" %(" '$03(-" ('28,(%-" -9%" 2,62
UHWHQFLYQ S
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18@'(),""[-@A("RN A T")%"3(" (O5%*,"%$%+"),")%" 8(0*%-'(@%-"-,$,"3(" 7%M3%Z,"7,*2%(@'&%"
WHUPLQD JUDGXiQGRVH HQ ORV WLHPSRV HVWDEOHFLGRYV
706,237 (@%"" (8+%6$"0$,F'$"M3%"%-"$")%-%*28A(I"1-@"'-%" 73%)%") %J8(8T.2.5,"%$"F'(),(
SDUWH GH XQ DOXPQR GH ORV HVWXGLRV IRUPDOHV GH XQT

D<UB&"B+"(,9* %

CH*"[*2E"RA =ST"$"5'2,*' 7*@%")%"'3@,*%-"73(@3'$8D'("%$" ' 7*%()8D'&%"2,5," 3(" 7*,2%-,"
3GRQGH LQWHUYLHQHQ SDWURQHV FRJQLWLYRV TXH GDQ I
0%(%* (") %", 5" 7%*5' (%(@%",") 3*')%*"2"-%"%: 7,(%("5%) 8'(@%"$"%:; 7%* 8IS PBSE+ %6(28
VXMHWR GHVDUUROODQGR XQ PD\RU JUDGR GH IOH[LELOLG

6%00("C:*%D "R =[T"%$"2,2%0@D%WDFLYyQ *SHUPLWH KDFHU FRQVFLH
3(8+%*-8@'*8,"%- @'F$%2%"*9603$'-" 2" M3%"73%)%("-%*")8J%*%6(@%-"%(" 2')" 2"**%6*"' %" 8(- @8 €
FXDOHV VH OHV HQWLHQGH FRPR FRQWH[WRV"~ S

D<A $,&"8'7 %'&@:,("7 %
3DUD 6WHO]JHU O9HUQXFFL -XULF *DOOL \ *X]PiQ oDV
)UF%(")%-"** $$*"- ("2,57*%-8A(")%"$%2 @3+ G"2B$23$,"5' @%5B@82,G"%-@' @3-"-,28'$"?"%- @'
965,28, ('$G" %(@*%" $'-"5B-"-80(8J82'@8+'-G"M3%"-%")%F%(" )96y @ EEAT1%B"S,-"
HVWXGLDQWHY GH SULPHU LQYUHVR D OD XQLYHUVLGDG S

6%"-'F%" M3%" -, (" 532L-"$'-" L'F8$8))%-" 7%*," $'-" 5%(28,(")-"'(@%*8,*5%(@%" *%7*%-%(@'("
7+ @%" +8@'$" %(" $")'7T@'28A(" 7" -858$'28A(" )%" $,-" (3%+,-" %-@3)8'(@%-" )%" 7*85%*" 8(0*Y
*%7$(@%B(),$,G")%F%"-%*"%$"7*, 2%-,")%"8()3228A(") %" %-@,-"%("%S$153(),"3(8+%*-8@"*8

D<@Q%")$)?1"7%&'%$"%,*G)6:"(,9*%8%1):5*,("(,9*"

/IDV 7,& VHI~Q ORQWDOYR FLWDQGR D 9LOODQXHYD
)%"$,-"*0623*- -"@:2(82,-"?"$'-"L'F8$8)') %-"8()8+8)3'$%-"%"8(- @8 @328, ('$%-"7"*"'$"
PDQLSXODFLYQ GH OD LQIRUPDFLYQ R UHDOL]DFLYQ GH OD ¥
Hk 3*+'(&*+'7 %
1("$"$8@%* @3*"'2,(-3$@")"-%"73),"2,(-@' @"™"$" 7*%,237'28A(") %"$-")81%*%(@%-"8(- @8 @32
3(8+%*-8@"™8'-" - F*%" %$" (8+06$G" '+'(2%" 2" T*%7*28A(" %" $,-" %-@3)8'(@%-" )%" 7*85%*" §(
857$%5%(@"),")8+%*--"%-@* @%08'-G"M3%" %("-3"5'2,*E" - ("'2"): B8 @ 7*%-@'-"
(%2%-8)")%-"?"M3%"-%")'("%("23*-,-"8(828'$%-")%"5"@%5B @82'!
1("%-@"'58-5"$E(%"#*@'+8'G"I'57,-G"|,@,G"g85:(%D"?"e'$+%*)%" "R _=qT"*%7,*@",("M3%"
Sas")%"$,-"%-@3)8'(@%-"%("%$""_=[",F@3+8%*,("(,@"-"8(J%*8,*%-""[S"%("$" 7*3%F")
]8'0(A-@82,")%" 9' @%5B@82" R]89'TG" 23'@*,"'Z,-")%-73:-")%" L'F%*" 2%06")," %$" 23*-,"
C*%2B$23%,"RI#=T"2,5,"(8+%$'@,*8,"7*"IB$23$,"dG" 2" M3%"%("%-@%"O$@85,"23*-,"%
7,%2%(@'8%" 7* F'28A(G"-%00("#*@'+8" % @"'$"R"_=qTG"(,"-37%*A"%$"> sG"2,("%-@,"-
73%)%"2,(-@' @*"M3%")%$"__b"$"N_=["$"-8@3'28A("(,"5,-@*A"5%&,*E'I"R7!"=bT
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1-@"'8(J,*5'28A("%-"7*%,237'(@%"?"5B-"M3%"-%00("%$"7%+*8A)82,"N"4'28A("R*_"=TG"JI8*5"M:
3 GH @R3)8(@%-")%" 7*85%*" 8(0*%-," " $" cl/" (," $,0%(" '7* F*" %$" %;'5%(" )%"
GLDJQYVWLFR GH PDWHPiIWLFD" DUJXPHQWDQGR TXH QR VI
%-@,-" 7*85%* " 23%-,-" )%" 5'@%5B@82'G" $," M3%" 8()8*%2@'5%(@%" @'5F8:(" 0%(%*" M:
3(8+%*-8))" @%(A3%" 8(+%* @8*"7*%-373%-@," 7%*8,)," " 7%*8,)," %6 ("+,$+%*"" J%*@"*"$,-" 23*-,-
7%,7828(),"%("$,-"%-@3)8'(@%-"@*-,"%("$,-"%-@3)8,-G"-8(") %&*")%"$)),"$" J*3-@*' 28A (" 7,*" (,"
(D (" 240 2GS ) 58(8-@* 28A(" 3(8+%*-8@'*8'G"%-@,"- %" @35924@ Yo("3(""
%("$,-"0"-@ !

N™ -8@3'28A(" (" 5%&,*" )%" 3(" 3(8+%*-8))" " ,@*'G" $$%0'()," " $" '7$82'28A(" )%" 23*-,-"
(8+%$'@,*8,-"7""$,0**"%M38SBF**""%-@ ,-"%- @3)8'(@%-")%"7*85%*"8(0*%-,"2"M3%"73%)'("J*(
%6$"23*-,"-8038%(@%G"IL'2A("?",$)B("RN_A=T"$,"I8*5'(")%"$"-803B%(@%"J,*5'

N"™ -8@3'28A(" %-" -858$*" %(" $-" 3(8+%*-8))%-" %-@ @'$%-" 2,-@**82%(-%-G" ),()¥
J*9623%(@%5%(@%G"-%"*9608-@* (" 7,*2%(@'&%-")%"*967* F'28A("%(@*%" %$"n_"s" "
$,-" 23% - %" 9'@%SB@82" j96(%*'$" M3%" -%" 857*@%(" %(" $" c(8+%*-8))" H:2(82"
4'28,('$G"$"c(8+%%F'4'28,('$"2"%$"d(- @8@3@,"H%2(,$A082,")%"],-@" 182 T"R7!"\[b T

N"c(8+%*-8))"1-@'@'$""|8-@'(28"RcA 1] T"%(@*%"$,- *%M38-8@,-")%"8(0*%-,"$"P'2L8$$%* @,
d(0%(8%*E"d()3-@*8'$"-,$828@ " 7$82"+"3(""C*3%F")%"CF82'28A(']8'0(A-@82"RCC] TG"%("2"-," %
M3%" $,-" %-@3)8'(@%-" (," $" ' 7*3%F%(" *%M38%*%(" 5' @*823$ * BG83 48 B W5 *8'G"
)%(@*,")%"3("F$,M3%")%"23'@*,"23*-,-"(8+%$'@,*8,-"7"*"%$"8(0%%-,""$"2"**%*"Rc41]G"~_=bT!

8QLYHUVLGDGHV FRPR 6LPYQ %ROtYDU GH %DUUDQTXLOOD
([SHULHQFLD SDUD PLWLJDU OD GHVHUFLYQ DFDGpPLFD SLU
%7, (%K"

N"857$%5%(@'28A(")%" 23*-,-" (8+%$'@,*8,-")%"5' @%5B@82"-" 2" $%2@3*" 7" %-"** $$*
$-"2,57%@%(28'-"FB-82'-")%"-3-"%-@3)8'(@%-"?")%" %-@" 5'(%*G" 73%)'(" 2357$8*"2,("
5'2,%1'28%$8))"$"-"-80( @3*-" @*'(-+%*-'$%-"%("$,-")8-@8(@,-"7*,0*5'-"'2"):582,-"
M3%"-98*%62%("%("$"'d(- @8 @328A("%("%$"7*85%*"?"-%03(),"-%5%- @*%"R7!"===_T!

1-@%"7* F$%5"" 1%2@"$"2'$8)")"%("$"'%(-%Z'(D")%"$-"8(-@8 @328, (%-")%"%)32'28A("-37%*8,

2,($$%+" " 3(" (B$8-8-")%" $'-" 7, SE@82"-" TOF$82'-" 3(8+%*-8@"*8'-G" %(" 23'(@," " 7%*5'(%(28" ?

V7 @'28A(")%"$,-"%-@3)8'(@%-")%"7*85%*"8(0*%-,G"?""M3%" 3@, "B)'362,"2,5,"

-%"L"5%(28,(),"L'-@""L,*"%-"@'5F8:("3("7*, F$%5"")58(8-@* @8+,

Nk J+)&)$)?I" %

1$" %(J,M3%" 5%@,),$A082,")%" %-@%" @*'F'&," %-"23'$8@ ' @8+," 8(@%*7*%@ @8+,G" %$" 2

RA =ST"J8*B'K
63"8(@%*:-"%-"8)%(@8J82'*"$" (@3*$%D" 7*,J3()")%"$'-"*%'$8) ) %-" 8(@%*-3F &Y% @8+
-8-@%65" S 28, (%-"7"-3"%-@*32@3*")8(B582'G"M3%" %5%*0%") %"-3"8(@%*'228A(" 2,
73(@,")%"+8-@")%"$'-"7%*- (-"857$82')'-"5%)8"),"7,*"%$"$%(03'&%"R 7" n_T!
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(Q HYWH VHQWLGR VH FRPSUHQGH TXH OD SUHVHQWH LQY]
53(),"3(8+%*-8@"8,G"5%)8'(@%"$,-"%-@3)8'(@%-")%" (3%+,"8(0*%-,G"%-232L'(),"M3:" @%(E'("\
0 7%%-"%"- F*06"$,-"7* 2%~ -")%"8()3228A("%("$,-"23'$%-"L'("-8),"7*, Q' {3 OE"* %2+ %"

%-"*%6'$8)")"7%)'0A082"?"5' @%5B @82"%("$,-"%-@3)8'(@%-")%"7*85%*"8(0*%-,"3(8+%*-8@'*8,

N<IB;$,7,7% %, *+'6B6'+"(,9*%& %$) 7%6'736+"&)7
6%" '('$BDA" %$" )%-"** $$," )%" L'F8$8))%-" '2'):582'-" 5%)8'(@%" %$" 3-,")%" $-" HdI" %(" $,-"
%-@3)8'(@%-" )%" 7*85%*" 8(0*0b-," " 2*+0p*-" 3(8+%*-8@"*8-" M3%" *%6M38%*%(" )%" )%-(
5'@%5B@82-G"2,(-8)%*()," $-" 2*06%6(28'-" M3%" 8(28)%(" % (" $" 7%*5'(%(28" 2" $,-" 7*,2%-,-" ) %"
'7*06()8D'&%-"-80(8J82'@8+,-","%:;8@,-,-G" J3%" 8()8-7%(- F$%" ,F@%(%*" 8(J,*5'28A(" M3%" *%-T
3("7*,73%-@", 7,5 @3("?"2,L%*%(@%"2, ("$'-"(%2%-8)")%-"M3%") %5'()"'$"' %) 32'28A("-37%*8,*"
%("$""2@3'$8)"!

N<H<7(57,9*%
N"5,@8+28A("?"$,-")%-%,-")%"-37%*'28A("2,5,"2' @%0,*E™%5%*0%(@%"L"8(J$38),"532L,"%("
$")7@'28A(")%"$,-"%-@3)8'(@%-")%"7*85%*"8(0*%-,G"?""M3%"2,5,"%$$,-"58-5,-"$,"L'("2,(@"),"
$"J'58%$8"L"*%7*%-%(@"),"3("78%$*"I3()'5%(@'$"?"%$"L%2L,") %" MDY L 2(8I8%8,-"
7*"M3%"%$$,-"73)8%*'("%-@3)8*"$,-"5,@8+""'-%038*!
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23+**E239,*'2,57%@%(28"-W

1-@%" 7%, F$%5" -%"%(5*2" %("$,-" %-@3)8,-"23'$8@' @8+,-") %" $-" @%5B@82"-" 7*,78'-")%$" 8-
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2,(-28%(28" - F*%" %-%" +E(23$," %-" 7*@%" J3()'5%(@'$" )%" 23'$M38%*" Z38E8V1396"%(J,M
8(2$372" $™)8+06*-8))" 7" 7,)%*" J'+ *062%6*" '5F8%(@%-")%" )8B$,0," (," -A$," 2,0(8@8+," -8(,"
"J%2@8+,"M3%"J'+,*06D2"%S$"2$85™) %$ " 3$ " 7+ @8+")%"$"2,57*%(-8A(G"%$"7,2,G"$"'2,57$828
2"$" @*(-7*%(28" % ("$" %S 28A("2')" 3(," ) RS 30" M3%" $%" 7%* @%(%2%" @'(@,"'$" 5'%- @*,
2,5,"3$@, " %J%*%(@%"2,5,"$"%-@3)8'(@%G"2)"3(,") %-)%"7* 2%-,-")%"2*%2858%(@, ") 8%*%

1("%-@,-"5,5%(@,-G"1,$,5F8" ' @*+8%-" 3(" 2*8-8-" % (" $" %)32'28A(G" +%*" $,-" *%-3$@'),-" ) %"
7*3%F-"%-@'()*8D')"-"2,5,"$-"Cd6#"$$%+"""M3%" @,),-"$,-"M3%" (,-"5,+%5,-"%("%$"-%2@, *"

! *

CASIO.



CIMM

Centro de Investigacién en EMat
Matemadtica y
Meta-Matemética

Matematica
Educativa

06)32'@8+," (,-"23%-@8,(%5,-" -, F*%" $" 2'$8)")") %" $" %) 32'28A(G" M3%" $%" %-@'5,-" ,J*%628%(),"
(3%-@*,-"%-@3)8'(@%-"2"F3-M3%5,-"$"J,*5")%"5%8&, *'*"%%- -"7* 2%~ -")%"J *5' 28 A("7"*""M3%"
1,$,5F8"-%"*%'$5%(@%"3("(28A("2,57%@%(@%""(8+%$"53()8'$", J* % 2B%E(B) (& Y%o-"
$"J,*5'28A("?"L'F8$8))%-"(%62%-"*8'-"7"*")%-%57%Z"*-%"%("$,-"B5F8@,-"53()8'$%-!"
C3%)%"%;8-@8*")8+%*-8)")")%"7*,73%-@'-"%- @' @'$%-","7*8+") -"T"*"5%&, **"%$"(8+%3$")%"%) 32'
)%" 3(" 7'E-G" 7%*," -8" (," -%" @,5'(" )%28-8,(%-" J*%(@%" " $" J,*5'28A(" ?" '2@3'$8D'28A(" %" $,-
5'%-@*,-" %-" 857,-8F$%" $,0**" 2'5F8,-" 7,*M3%" - $'5%(@%" -%" 73%) B)E' @HKYN 3%6®
78%(-'("?"*%J$%:8,('("23'(),"L'?"5'%- @*,-"M3%"$,"L'2%("2"$,"0%(%*'("%("-3-"%7D3)8' (@ %-

$," M39%" %-" (%2%-"*8," @*'F'&*" %(" 3(" 7*,2%-," )%" J,*5'28A(" ),2%(@%" M3%"-%" '&3-@%" "
2,57%@%(28"-"2,(-8)%*")'-"7*8,*8 @"8'-")%-)%"%$"%(J, M3%"?"M3%"-%'(""2, L%*%(@%-"2,("%$"(3
77%$")%"$,-"7*,3%- *%-G"$" %+ $328A(") %"$"J, *5'28A("2, (@8(3'G"$'-"*%J,*5'-")%"$"'J, *5'28A("
8(828'$"2"$-"'5F828,(%-")%"$'-" 7, SE@82'-")%" $" %) 32' 28A(SAE %8,"C%**%(,3)G"*_=a"
M38%("L'F$")%")8%D"0*()%-"'58$8'-")%"2,57%@%(28'-""-'F%*K

=I"k*0'(8D"*"?"'(85'*"-8@3'28,(%-") %" 7*%6()8D'&%!
AI"i%-@8,(*"$"7*,0%%-8A(")%"$,-" 706 ()80 &%-!"

al"1$'F, * 2 L 2% %+, $328, ("*")8-7,-8@8+,-") %" 8J%*%6(28'28A(!
NI"d57$82™'$,-"$35(,-"%("-3-" 7*%()8D'&%-"2"%("-3" @*'F'&,!"
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1-@%" %-"3("+8)%,83%0," 2$B-82,")%-"* $$)," 7,*" 48(@%(),"%(" %$"'Z,=ShnG" 23?")8(B582" -%"
F-"06("$""2'20%6*E") %" 7' @,-1"1$"&30"), *"\%F %" 73(@"*"?")8-7"**""%- @, - M8TEH @ %(@'("
%-2'7*"+.$'(),1"],(J,*5%"%$"&30"),*"+'(D"%("%$"8&3%0,G"%- @%"+"8(2*%5%(@'(),-3")8]823$@")"
'$'5,-@* L, %)% T'@,-"2) "+%D"5B-"(35%*,--" "+ %6$, 206-1""

C*" $" 857$%5%(@'28A(" )%" %-@" %-@* @%08" 0'58J82")" -%" -308%*%" *%'$8D™*" 3(" 7%M:
8(@*,)3228A("7*%-%(@'(),"%$"&3%0,",*808('$""$,-"%- @3)8'(@%-"?"-,()%'(),"-3"'58$8™*8))"2, ("
$")8(B582'"

N""Y7@'28A("2,(" J8(%-")8)B2@82,-" 7*,73%-@" 2,(@%57$" %$" 3-,")%" 3(" 28*23(J%*%(28" M3%
VLPXOD VHU OD PLUD GHO DUPD FRQ OD TXH HO MXJDGRU 3
F&Y@8+,-G"%$"&30'),*")%F%*B % '$8D"*" @*'-$'28, (%-")%"%-@"28*23(J%*%(28'!

d(828'$5%(@%G"%$"&30'),*", 7%**B"2,("F,@,(%-")%"228A("M3%"J3(08*B("2,5,"$,-"2,(@*,$%-")¥
&3%0,U"?""$" +96D"7,)*B" F-%*+*"06("$" 7'(@'$$""2A5,"$" %23'28A(") %" $" 28*23(J%*%6(28"'-%" +
5,)8J82'(),"2")" +%D"M3%":$", 7*85%" %-@,-"F,@,(%-!"C,-@%*8,*5%(@%EDX ('@ FH ~ G H
(8+%$G"%$"'&30"),*")%&*B")%"$"),"%-@,-"2,(@* $%-" 7" %57%D"*""3-*"3(-"2'-8$$'-")%"8(0*%-,"
M3%"$%"7%*58 @8*B("+%'$8D™*"$-"@*'-$'28, (%-")%"5'(%*"'5B-"(SE@82'"I*%'28A("?"+'$8) 28A (")
TT$%@"%("|%,[YF*"C*"2* 06 "% $" 7 7$% @" I 3UDOHRA-B(,"S'- "85B0%6(%-"M3%"-%6*+8*B ("
)%"J,(),"?""5F8%(@'28A("7™*"%$"&3%0,!"6%"-308%*%"M3%"-%'("'$"5%/(,-" @*%-"85B0%(%-"7"*"M
%$" &3%0," @%(0™ (8+%$%-")%")8J823$@")G" 7%*58@8%()," 7$'(@%"*" @*%-" %&%*2828,-" 2, ("
2,57$%8&8)")"-2%()%(@%!"1$"& IO B"%$%08*"%S$" (8+%$"M3%")%-%"&30*"L'F8$8@'(),"$"2"-8$$"
2,%+%-7,()8%(@%"RJIS03*"=T!

0,756"%BKEW6*J'D")%$"48+%$"=")95'8856894(@,"2,("F, @, (%-")8*%6228('$%-

% (x—10)%+ (y—10)>=9
“‘ 30
20

s .-’,'v-\.-(":.)“'n. e
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EEET ERE O P I R R SR T SR TS
¥ NIVEL 1

RIFLE
NIVEL 2 EECOPETA IZQUIERDA | DERECHA |
NIVEL 3 ABAJO |

3% (@%K"1$'F,*'28A("7*,78'!

3DUD OD PLUD GHO DUPD VHUIQ QHFHVDULRVY WUHV GHVOL
2,(-@*37%"$""28*23(J%*%(28") %" %ZB'ESM® E :UF G& L N1"N"JA*53$","2*8@%*8,"

'$0%F*'82,")%" %-@" 28+23(J%*% (28" )%F %" L' F8$8@"™*-%"%("$" +8-@" 0*BJI82" 7" M3%" %$" %-
73%)" +8-3'$8D"*" $,-" 2'5F8,-" M3%" *06'$8D'I" #)828, ('$5%(@%G" -%" 2*%' (" 23'@*," F,@,(%-" )%

! "+)
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)%-7$'D*"$"58*"%("$'-"23'@*,")8*%228,(%-U"-3"7*,0¥'5'28A("%-@"*B"F'-')" 7*%28-'5%(@ %" %("
PRGLILFDU ORV GIBBEWYM,8-BIB?()\'%("3("3(8))"2")"+%D"M3%" %$"
&30"),*"):"2$82"%("2")"F, @A(!
'H OD PLVPD IRUPD VH FUHDURQ GRV ERWRQHV GH DFFLYQ
7%"M3%"%$"&30"),*"%$8&"'M3:"*5"3@8$8D"*"'$"5,)8182*"%$ "+ $J B $5YB8RIS03*"
ATY

0,?56"%I8&E%*)'D")%$ 48y &3%68,+858%(@,"3-'(),"$-"2,,¥)%(")'-") %$" 2% (@*,"
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REGRESAR
APUNTAR

“3%(@%K"1$'F,*28A("7*78'!
Uk 16™(,9*%8%"B$,("(,9*%& ' %$" %R BI\06, ("% & $%'7+5&,"%%6"

1-@"3(8))")8)B2@82"*%7*%-%(@" 3(" 7*,73%-@" 7" $" %(-%Z'(D")%"$" 0%, 5% @*E" ($E@82"
%-7%2EJ82'5%(@%" %$" @%5" )%" 2E*23$,-" 2" 28*23(J%*%6(28'-1" 63" ,F&%@8+," %-"M3%" $,-" Y
5'(873%%("$""LY%**'58%(@")%"5'(%*"$0)82'G"7%*,"'$"58-5," @8%57, " RBHYR"Z§82'*"
$"%23'28A(")%"$"28*23(J%*%(28" 7" +'(D*"%("$,-" (8+%$%-")%$"&3%0,

0,756"%[[BE%)8)B2@82" 7" %$"48+%$"=")%$"&3%0,"R=T
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Guia de clase “Caza de patos”

A continuacion, se le brindan las instrucciones que debe seguir durante el desarrollo de
la leccién, acompanado del uso del juego presentado por el docente debe completar o
contestar las interrogantes que se planteen en cada nivel del juego.

Guia para el NIVEL 1:

1. Inicie el juego en el nivel 1 marcando solo la casilla correspondiente a ese nivel:

2. Escriba la ecuacion inicial que se muestra en la vista algebraica:

3. Para poder apuntar al pato que vuela, debe mover la mira del arma utilizando los

botones de movimiento direccional.
ARRIBA

IZQUIERDA DERECHA
ABAJO !

3% (@%K"1$'F,*'28A("7*,78'!

6%"%2,58%()""M3%"2)"%-@3)8'(@%"@%(0"'$"7,-8F8$8)')")%"%; 7$,**"%$" 7 7$% @"?"-%*E""8) %
2"%-@3)8'(@%"23%(@%"2,("3("2,573@"),*G"?"M3%"-%")8-7,(0")%"7,*"$,"5%(,-"3("'L,*") %"
28'-96"7"*"M3%"73%)" @*'F'&*"%("$"03E")8)B2@82"!

1("$"J803*"a"-%"53%-@* ("$"-"8(-@*3228, (%-"7"*"8(828""%$"&3%0, "%("%$"48+%$"=G"-%"%- 7%
%$"%-@3)8'(@%")%-23F*"$"J3(28,('$8)")")%"$,-"F,@,(%-G"-E"2,5,"$"*%$'28A("M3%"%;8-@%"?
$-"5,)8182'28,(%-" M3%" *%'$8D" 2" %$" 2*8@%*8," '$0%F*'8RI%R6E828k2" %-@," %$"
%-@3)8'(@%" %-@"™B" )%-"** $$'()," $" L'F8$8))" )%" '7$82'*" @*-$'28,(%-" " 3("" 28*23(1%*%(28"
7*%-%(@%"%("$,-"7*,07'5'-"%"%-@3)8,")%"5' @%5B @82'!

C,*" @*"7*@%G"%("$"I803*" N"-%"53%-@* ("$-"7*%03(@"-"M3%"038*B(""$,-"%-@3)8'(@%-""*%
3("2,57"*'28A("?" (B$8-8-")%"$'-"%23'28, (%-")%"$-"28*23(J%*%(28"-" 7" 73(@"*"$"7'@,G" 7"
)%-"* $$*"$"L'F8$8)')")%" % 7*06-%(@"*" $0%F*'82'5% (@BIBVRES")'),"-3" 2% (@*,"2"

-3mg 1"

0,?56"%BE%)8)B2@82" 7" %$"48+%%$"=")%$"&3%0,"R T
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4. Una vez tenga el pato apuntado con el arma, escriba la ecuacion que se muestra
en la vista algebraica:

5. Compare sus respuestas de las preguntas 2 y 4:

6. ¢(Qué se mantiene? ;Qué varia? ;Que pudo notar al presionar los botones de
movimiento direccional?

7. Revise que sucede al cambiar de arma de rifle a escopeta:
ESCOPETA  |RIFLE

8. ;Como se ve afectada la ecuacion que se presenta en la vista grafica al cambiar
el arma? ;Qué podria concluir entonces?

"3%(@%K"1$'F,*'28A("7*,78'!

1("$"IB03*">"-%"53%-@*'("$'-"8(-@*3228, (%-"7"*"'2,(@8(3*"%$"&3%0, "%("%$"48+%6$" N "6 %" %-
M3%"%$"%-@3)8'(@%"5,)8J8M3%"%$" 2*8@%*8," $0%F*'82,")%"$""28*23(J%*%6(28"3-(),"$,-"+'$
Q" RR2,5,"+%2@,*") %" @*-$'28A(!"],("%-@,"%$"%-@3)8'(@%"%-@"*B")%-"** $$'(),"$""L'F8$8)")") %
T$82+" @*-$'28,(%-" " 3(" 28*23(J%*%6(28™ 2" " $" +%D" *%7*%-%(@"" 0*BI82'5%(@%" 3(
28*23(J%*%(28™)'),"-3"2%(@*,"2"-3")8,!

C.*" @*"7*@%G"%("$" I803*"["-%"53%-@*'("$'-"8(-@*3228, (%-")%$"&3%0, "% ("%$"48+%$"al"6 %
M3%"%$"%-@3)8'(@%"5,)8I8M3%"%$" 2*8@%*8, "$0%F*'82,")%"$" 28*23(J%*%6(28"3-'(),"$,-"+'$
™ 825" 2, %)%C()-")%S$" 2%(@*," %" $" 28*23(3%*%(28"" 1,(" %-@,G" %$" %-@3)8'(@%" %-@'*
)%-"* $$()," $" L'F8$8))" )%" '7$82*" @*'-$'28,(%-" " 3(" 28+23(1%*%(28" 2G" " $" +%DG" )%"
*0h7*0b-06(@"*"0*BIB2'5%(@%"3(" 28*23(1%*%6(28™)),"-3"2%(@*,"?"-3"+)8, G"§H5B-")%"*%$'2
$-"+967*%-%(@'28, (%-"0*BJ82" 2" $0%F*'82'l

0,756"%438%)8)B2@82" 7" %$"48+%$" ") %6$"&3%0,
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Guia para el NIVEL 2:

1. Inicie el juego en el nivel 2 marcando sélo la casilla correspondiente a ese nivel:

¥ NIVEL 2
. Escriba la ecuacion inicial que se muestra en la vista algebraica:
. Para poder apuntar a los patos que vuelan en la parte superior de la pantalla, debe

mover la mira del arma utilizando las casillas de entrada para el valor de u y v:

. Una vez tenga cada pato apuntado con el arma, escriba las ecuaciones que se
muestran en la vista algebraica:

. Explique ;cémo determind los valores que debia escribir en las casillas de entrada
para u y v?

"3%(@%K"1$'F,*28A("7*,78'!

%
0,756"%(3EY0)8)B2@82" 7" %$"48+%$"a") %6$"&3%0,

Guia para el NIVEL 3:
1.

Inicie el juego en el nivel 3 marcando solo la casilla correspondiente a ese nivel:

. Escriba la ecuacion inicial que se muestra en la vista algebraica:

. Para poder apuntar a los patos que vuelan, debe mover la mira del arma utilizando
las casillas de entrada para el valor de h y k:

. Una vez tenga cada pato apuntado con el arma, escriba las ecuaciones que se
muestran en la vista algebraica:

. Explique ¢ como determiné los valores que debia escribir en las casillas de entrada
para h y k?

3% (@%K"1$'F,*'28A("7*,78'!

696" 7*,7,(%" *%'$8D"™*" 3(" 28%*+%")%"$" ' 2@8+8)")"),()%" %$" 7* J%- *G
%-@'F$%2%"$,-"2,(2%7@,-"5' @%5B@82,-"2,("$"*803* -8)')" (%2%-"*8'l

VIl SIME
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"&3(@,"2,("$,-"%-@3)8'(@

C*" ,@*" T*@%G" -%" F*8()*B" 3(" '2@8+8)}"§SBA(" -35'@8+" ),()%" %$" %-@3)8'(@%G"
3@8$8D'()," $" '7$82'28A(G" 73%)" )*$%-" - $328A(" " $,-" )8I%*%(@%-" %&%*2828,-" 7$(@%'
2,(-8)%*(),"(8+%$%-")%")8J823$@")"M3%"$%"7%*58@'("$, 0*'*"$'-"L'F8$8) ) %-"7$'(@%")'-"$"8(82¢
)%"$" 3(8))")8)B2@82!" 1-@,"}35 $" %-+'$3'28A(")%S$" @*F'&," 2, @8)8'(," 2" $" *%-7%2@8+"
*0'$85%(@'28A(")%"%-@,-"),-"),235%(@,-")%"03E"-%*B("$,-"8()828,-"M3%" @%()*B"%$"7*,1%- *

+(2%"%("%$")%-"+*, $$,")%"L'F8$8)')%-"7$(@%)'-"%("$"2$'- %!

CASIO.
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Ak C'G$'S,)*7%G,*"$7%8%()*($57 97

1("%-@%"*@E23$,"7*%-%(@'5,-"$,-") % @'$$%-")%$"7$'(%'58%(@,G"J, *53$'28A("?"%: 7%2@' @8
857$%5%(@'28A(")%"3("3(8)")")8)B2@82" 2, ("%, j%6F*" 7" $" %(-%Z'(D" 7" %$" 7*%()8D'&%"
)%"$"0%,5% @*E"" ($E@82"'5%)8'(@%"$"'0'58]82'28A(G"%- 7%2E 58 P56 (@ B 2ERES '@ %
)%"$"28*23(J%*96(28'!

N™"3(8)")")8)B2@82"L"-8),"7*%-%(@")""),-"0*37,-")%"7* I%-,*%6-"%("%&%*2828,"2"7* I%-,*%-"
%("J,*5'28A(G"$,-"58-5,-"L'(")"),"857,*@'(@%"*% $85%(@'28A("'$" 7 7$% @")%"|%,[%F*G"@(@,"
%("$" 7+ @%" $0)82" ,")%")8-%Z,")%$" &3%0,"2,5," % (" $," M3%" -3F2' %', 6@ 0Br8),"
5'@%5B@82,!"N,-"2,5%(@"8,-"?"*%2,5%()'28,(%-"))"-"7,*"$,-"7*@8287 (@%-"%("$,-" @' $$%*%-"
)%"+'$8)'28A(")%"%;7%*@,-"7*"$" 3(8))")8)B2@82" 2" J3%*,("857$%5%(@"),-G" 7%*,"-%"-803%
%("2,(-@*3228A("?"5%&, *"7%*5'(%(@ %!

1-@%" @87,")%" 8(+%-@80'28,(%-"-, (" (%2%-*8'-" 7" 5%&,**" %$" *%()858%(@,"'2'):582," ) %" $,-"
%-@3)8'(@%-"?"$"-" %;7%*8%(28"-"),2%(@%-"%("$" %(-%Z' (D" ?" %$" 7*%()8D'&%" ) %" $" 5' @ %"
@'(@,"%("-%23()*8"2,5,"%(" (8+%$"-3T%*8,*!

QK C'G'6™*(,"7 %#$,)?6:G,("Pb

#L35')'G"CI"RM_ >TI"N"%+'$3'28A("3@%(@82'K"3("-8-@%5"7"*"$" F@%(28A(")%" %+8)%(28'-"
+8+96(28'-")%"$,-"7*%()8D' &%-"C%*-7%2@8+"1)32'28,('$G" ,*5'28A(")%"C*,J%-,*%-G"N>G
==n!"

1,*,(%$G"9!"?"13* @@,G"9!I"R _ DTI"N™*%-,$328A(")%"7* F$%5'-"2,5,"%-@* @%08™)%"%(-%Z'(D"
2" 7*05()8D'&%!"/%+8-@" 1$%2 @*A(82")%"1(-%Z'(D")%"$"-"18%(28'-G"qRATG"n[a!

N%3(0G" #1" R* _bT!" J*008(0" 8(" " )?('582" 0%,5%@*?" %(+8*,(5%(@" @L*30L" @L%" $%(-" ,J
+"8@8,(I'd(@'9"1,573@"9'@L'NY(8(0G =aGrHa¥=_I=__qu-=_gzb hS=a.

98(8-@%*8," J%" 1)32'28A(" COF$82" %" I,-@" /82" R™_=ATI" C*0%5-" )%" %-@3)8," )%"
5'@%5B@82'-!"l,-@"/82'K"#3@,*!

9,*G" IG" C8D™**,G" 11" 2" '5E*%DG" |I" R _=[T!" 1;7%*8%(28" ),2%(@%" %(" $" %(-%Z'(D" )%" $"
7* F'F8$8)")" 7,*" L'F8$8))%-" 5' @%5B@82'-" %(" ):285," 'Z,!I" 1(" 91" 93*8$$," R%)! TG"
9%5,%8-"=_"%-@8+'$"8(@%*('28,('$")%"5' @ %5BBEY NBGA(G"l,-@"/82'!

H,**%:H,30,358)8-G" #I" ?" /,5%*,/,)*E03%DG" NI" 9" RA =bT!I" #7*%()%*" &30'(),!" N™
0'58J82'28A("%("%$""3$1" 1("/1"|*2E38DG"#!" C:*%PE03%D" 2" W!"H, *%-"R%)-ITG"

1)32" 7" $, =" (3%+,-"5%)8,-"R77!"[{"T!"r38@,G"123"),*K"1)8@,*8'$" c(8+%*-8@"*8"
HE2T$T "
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“F8B('|3@8:** %3S - U"e8$5™",5%-")"",(-%62" "
C(8+%*-8))")%",-@"/82" Rcl/TG"d(-@8@3@," %)%*'$")%"1)32'[}, G"18<(28"%"H%2(,$,08™),"
/8,")%"g'(%8*,"Rd /gT"
,-@"/82'G"P*-8%
$38-J'F8'(103@8%**%D <32+ BEBEY, (-%2'<8J*&196) 3IF*

12+ ("%& %S 9B 6)B5 7+ 16 F9%6+%-")%$" 7*,J%- *")%"5' @%5B@82'G" 2+%%(28'"-"%"8) %(@8))
1, F'$%'&5("+,F)%& %$"%B6)B5G84%*-8)") "

C'75:*L% 1-@"7,(%(28" 7*%-%(@""+'(2%-")%$" 7* 2U2ABIE$$) (&(#*4,$)$238&(,&(*/4$)&(

*( &(N$%O& PS(-*(>USN*MFIo*+* $3'),"%(@*%" %$"d(-@8@3@," %) %*'$")%"/E,")%"g'(%68* " ?"$"
1-23%$")%"9' @%5B@82'")%"$"c(8+%*-8)')")%",-@"/82'"1$"%-@3)8,"%: 7$,*"'$"'8(@%0* 28A(") %
$" @%2(,$,0E™ %(" $" J*5'28A(" 8(828'$" )%" 7*,.3%-,*%-" )%" 5@%5B@82'G" 'F,*)'()," @*%-"
)85%(-8,(%-"2$'"+BK'2858%(@,-"7*,0%-8,('$%-G"L'F8$8)")%-"?" 2 @S@APB-!"9%)8' (@ %"

3(" %(JI,M3%" 23'$8@@BY* 7 %@ @8+,G" %" '('$8D™,(" 23%-@8,(*8,-" '7$82),-" " I3@3*,-"
),2%(@%-" %(" I,-@" /82" ?" P*-8$!" N,-" *06-3$@"),-" 7*%$858(*%-" *%+%$'(" '2@8@3)%-
5'2,*8@"*8'5%(@%-8@8+-" L'28"™ $" @%2(,$,0E'G" '3(M3%" 7%*-8-@%(" )%-'JE,-" %(" -3"
857$%5%(@'28A(G"%-7%28'$5%(@%"%("%$")8-%Z,")%"%- @* @%08'-"7%)'0A082'-"%J %2 @ 8+'-!
*0-'$@" $" 857, *@'(28™ )%" %;7%*8%(28'-" J,*5'@8+-"'3@:(@82'-" ?" *%6J$%:;8+'-" M3%" 7*,53%+'
2,57%@%(28'A$8)"-" 7" $" %(-%Z'(D" @%2(,$A082"" 1-@,-" L'$$'DO,-" 2,(@*8F32%(" " $"
2,(-@*3228A(" %" 3(" 7%*J8$" 7%,J%-8,('$" ),2%(@%" M3%" *%-7,0" " $,-" *%@,-" '2@3'$%-" )%"
96)32'28A("5' @%5B@82"%("3("2,(@%: @,")808@'$!

$"HE"T% ($"F7LR®62(,$,0E™ %(" $" 1)32'28A(G" ,*5'28A(" d(828'$" )%" C*,J%- *%-" )%"
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2,(,2858%(@,-"@%2(,$A082,-G"7%)'0A082,-"?")%"2,(@%(8),"5' @ %5B@82,!

6%00("48%--"R* ="TG" %-"%-%(28'$" M3%" $,-" I3@3*,-" 7*,J%-,*%-" ) %-"** $$%(" 3(" 2,(,2858%(
23*¥823%$™*" M3%" $%-" 7%*58@" ,*0'(8D™*" ?" %-@*32@3**" 2,(2%7@,-" 5'@%5B@82,-" " @*'+:
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HQ FRQWH[WRV FRPSOHMRVY R GHVDUUROODU tWHPV TXH LP.
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5%,)8")%%$"0*37,"%;7%*85%(@'$"%-"5'2,*""'$")%$"0*37."2,(@*,$!
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038" $" 2,57*06(-8A(" &%*B*M382" %(@*%" $-" +*8'F$%-" 8(+,$32*)-" 2" $" 2,(-,$8)'28A(" )%$"
>06$4*5#28"),"'$" @%, *%5™)%" $"*060$™)%" $" 2)% (" 53$@ 8+*8'F$%" %("2,(2,%)'(28"2,("$,"
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2"7%*58@%"M3%" %$"%-@3)8'(@"),")%)3D2" $" 2,57,-828A(")%" J3(28,(%-BIZH@8+*8'F$
-%(@8),"$")8'0%'5™)%"B*F,$")%") %7 %()% (28" %(@*%"$'"+*8'F$%-!

-"$#6"7%($"F 7L9H$ ) %" $"'2") % ("53$@8+*8'F$N G "H*%"I%(,5%(,$A082'G"C*,2%7@!

D<%2*+6)&5((, MLW$'F, ' 28A(") %" @"*%'-"I%(,5%(,$A082'-"%("5' @ %5B @82"'2, ($$%+"3("0*'("
“%@," 7" %$" ),2%(@%G" 2" M3%" '$" 2,(-3$@"*" *%J%*%(28"-" F8F$8,0*BJ82'-" 03E'-" )%" %$%
5%@,),$A082,-"2"%+'$3'@8+,-G"%-")8JE28$"%(2,(@**'2,2%7@,-"2,(@%:; @3'$8D"),-I"C,*"$,"@'(C
57, @'(@%" %$")8-%Z,")%" L%**'58%(@'-" M3%" 7%*58@'(" $" %$'F,*28A(" )%" @"*%'-")%F8)'5%
2,(@%:;@3'$8D')-G"7,*"$," M3%"-%" 7+,7,(%"3("*3@" 7" %$")8-%Z,") %" @"*%'"-" J%(,5%(,$A082'-"
5'@%5B@82'-" M3%" 2,(-8)%*%(" %$%5%(@,-" )%$" 2,(@%; @, V6" 1d3%(3(28$8@%(" $"
2,57*%(-8A(")%"$,-"2,(2%7@,-"?"7*,2%-,-"5' @%5B@82,-!I"#)%5B-G"-%"%;7,(%" 3(" %&%57$," )%
857$%5%(@'28A(")%"%-@"*3@")%")8-%Z,"- F*%"*%0$") %"$"2)) % ("5 3 @8+"*8'F$%!

H<9%J"6()%+'96, (HA00('dDM38%*), "dDM38%*), "% @"$"RY32/GBaTEZ6- @B"2%(@*)"
%(" %S$" 7*,2%-," ) %" %(-%Z' (D™ ?" ' 7*%()8D'&%" ) %$" %-@3)8'(@')," %" 8(@%0*"' $-")8J823$@')%-"
-858$'28A(")%"2,(2%7@,-"2,("$"'2'7'28)')") %" %%, $+%6*" T+ F$%65'-I"C'* " HOBBS'BF "% @"
'$I"RMN AaG"7I">PBTEZ,(_<3,Q3,%,-%%"@*%-"J'-%-K"8(@*,)3228A("?"7*%-%(@'28A(")%"3("@"*%'C
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M3%"-%"7* 53%+%"%$")%-"** $3$,")%"2,57% @ %(28'-G"-%"8(2%(@8+"$"7"* @8287'28A(G"$" 2*8(
$"8(+%-@80'28A(1"I"*,$"RN _ G'7TT"886(28, ("M3%"3("%-2%("*8,"%-"3("%-7'28,")8(B582,"
%("%3$"M3%"$'-"*%$'28,(%-"2"-3'$%-"%(@*%",F&%@,-"-%"8( @ 0¥ @VIE0HE'?8, ('$G" %"
8()82"'M3%" @8%(%("28(2,"+%(@'&'-"%("%$")8-%Z,") %" ' 2@8+8)")%-K"*%JI$%;8A("8()328)'G"2,(Z
J$%:8F$%G" 50$@87$%-" 7%*-7%2@8+'-G" 0%(:*82," 2" 2'@%0,*8D'F$%G" 2" ,*8%(@'28A(" '$" (
C8%))%"%@"$!"RN"=b&'T"$,-"%-2%(*9%8" 7*%()8D'&%") %F%("2,(@%57$*"$,-"7*8(2878,-"
)%")8-%Z,")%"9'@,-K")8-%Z,"7*@8287'@8+,G"2,(@%: @,"?"(%2%-8)")%-G")8(B582"%:; 7%*85%(@
*06J$%;8A(G" 7%(-'58%(@," ?" '7*%()8D'&%G" @%2(,$,0E"-" ?" -30%*%(28'-G" ?" (3%+,-" *%@,-" 7
2,(-,$8)'28A(" )%" ,@*,-M'$$" R=SSH)%(@8J82" ),-" @87,-" )%" 7%(-'58%(@," 5'@%5B@82,"
'+(D),K" $" *Y#*/3D,( -*( #H4,348'@%5B@82"-" '7,2")" %(" 2,2%7@,-" 7*%+8,-G" ?" $"
%*4$,/#%"443D,(K(N$%O&)BBMA3D (¢, $8)" (3%+,-"2,(2%7 @ 2" ?"H'$$"R=SS=G"7!"qaTG
)%J8(%¢%$4**ERPR 30D FRPELQDFLYQ HQWUH SURFHVR \ FRQFHS!
\ HO REMHWR VH UHSUHVHQWDQ SRU HO PLVPR VLPEROLVPR
N<%J'+)&)$)?1"N3@")%")8-%Z,"7*,73%-@'G"-%"53%-@*"%("$""I803*"'=G"-%"F'-"%("3("%-@3)¢
'7$82"),"%("$""c(8+%*-8)")")%"l,-@"182"%("%$"d"282$,")%$"_~aG"%("n"0*37,-")%"n_"%-@3)8'(@%
)%$"23*-,"9# = MG"%("%M387,-")%"a"">"7%*-,(-U"%-""2,%)%"'$"282$,"I%(, SU6QIR082,
)%"[3@8:**%HH'-"RN_ T "M3%"7,-%%" @*%-"J'-%-"2"28(2,"7*,2%-,-U"%-@"*3@""F,*)"$" 7*85%*"
J-%"?"$,-"7*,2%-,-")%"-857$8J82'28A("?"5' @%5' @ 8D'28A(!

0,756"%@B'0*'5")%" I$3&,"7"*"$" %S F, * 28A(")%"3(" @"*%" I%(,5%(, $A082'!
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*306(@%K"1$'F,*28A(")%"$,-"3@, *%-!
1("$"J803*"'="-%"%-@'F$%2%("23'@*,"%@'7'-"7"*"%$")8-%Z,")%"3(" @"*%"I%(,5%(,$A082!

N<%D<%_'7(6,B(,9*%& $%G*&:@L'%@'7"F3-2"$"2,57*%(-8A(")%$"I%(A5%(,"*%'$G"-%") %F %"
%;7$,**K" %$" 2,(@%: @," *%'$G" $" )8-287$8(" 2,(@%; @3'$G" $")8-287$8(" %-7%28'$8D")!" 1$"
%$%5%(@," 7%*58@%"8)%(@8I82™*"$'-" (%2%-8)")%-G" ,F-@B23$,-G"%-@* @%08'-")%"'F,*)'&%
2"06$"$96608"2,$, M38'$SG"M3%"7%*58@% (" 7*,78'*-%")%$"2,(@%: @,!"1$"-%03(),"F3-2"2,57*% ()%
06"8(2,%7,*+" %$"$%(03'8%" @:2(82," 1$" @ %*2%*" %$%5%(@,"8(2,*7,*"2,(2%7 @,-"%-T%2EJ82, -
F&YUH@B+,-")%" 7*%()8D'&%")%" $" @'*%" 2" B THREIEN," 1-@,-" %$%5%(@,-"'7,*@'("
8(-35,-"7""%3$"%-@3)8,")%"3("J%(A5%(, " 7*%-%(@%"%("%$"53(), *%'$SG"?"%-"(%2%-"*8," (,@"*$,-
k@*,"8(-35,",("$,-") @,-",F@%(8),-")%"3("%; 7$,*28A(")%"7*%28,-")%$"5%*2’),") %"7* )32@,-"
7*,73%-@,-"7"*"%$"7* F$%5' G137 " 240" 206+2 (E"'$"2,(@%' @,

N<% H<%C'&"((,9*% & '$% *5*(J'&B- %" %(" @*)328*"%$" 7+, F$%5" )%$" I%(A5%(," *%'$" " 3("

5,)%8$,"%-2,$*G"7,*"$,"M3%"%-"8()8-7%(- F$%"+%62, (, 2%*"$" *%6$%+'(28")%$" $%(03'&%"2,$,M3¢
%$" $96(03'8&%" @:2(82," 2" %$" $%6(03'&%" %-7%28'$8D'),G" %(" $" %S'F,*28A(" )%$" %(3(28"),"
%-@'F$%2%*"73% (@I TH*2'(E"%(@*%"$" 7%*-,("%-@3)8'(@%"?"%$"2,(-@*32@,"7™* @82:
CH*"$"2,(-@*3228A(")%S$" 7% F$%5™)%"$" @'*%"-%"F3-2A"8(2,*7,**'%$"2,(@%(8),"5' @%5B@82,
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%8%57$,-")%"@%; @,-"*F8@*),-"?"$"M3%L '2%*"5' @%5B@82,G"7,*"$,"M3%"5%)8'(@%"*%60*%-
“96"5,)%3$'("$,-")' @,-"%:;7$,* @,*8,-")%$"5%*2"), I"#) %5B-G"$" 96N 22BA6(3(28")," ) %6F %"
2,(-8)%**"$'-" *8%(@'28,(%-"5%@,),$A082"-"2"*%-7%@'*"$"-" *8%(@'28,(%-")%"$" @"*%'!

N<% N<% .6,"*+"(,)*'7% &% $" 9 €*EBRY%+%(" $" %;7$,*28A(" )%$" @%5" 2" %$" '2%*2'58%(@,"
7*,0%06-8+,"$" F&%@,") %" 7*%()8D'&%G"7,*'$,"M3%"-%"+'$,*"@,),"%$"7*,2%-,") %"+%-, $328 A (1"d(2
8(-@*3228,(%-" 28" 2" *96)'228A(" %(" %@'7-!" 1$'F,**" '()'58'&%-" )%" ‘3@, *%03$'28A(" 2"
2,57*9%(-8A("7*,0%%-8¥%6$"2,(@%(8), " 1("%$"%&%57$,"-%"3-A"@*%-" @87 ,-") %" ()'58'&%-K"I*'-%-
" 7*9%603(@'-" 0%(%*),*-G" @'F$-" ?" J803*-G" 3-),-" -,$," -8" -,(" (%2%-"*8,-" 2" )%" 5'(%*"
7*,0%06-8+'1"1$"3-,")%")8J%*%(@%-"-8-@%5'-")%"*% 7*%-%( @'28A("%("$"%$'F, ¥ 28A(") %$"%(3(;
2'$,-"()'58'8&%-"T%*58@%"3(""'5%8&,*"2, 5796 (-8A(")%$" J%(A5%(,"*%'$"2" 7, *'%6()%") %"$" @"*%'!

N<%U<%.6,*+"(,)*'7%:'+)&)$9?, (Tt HB%+%("$")8-23-8A("?"%$")8B$,0,"2,(-@*32@8+,")%"$,-"
7+96()8D'&%-1"C*, 7828'("%$" @+ F'&,"2,$'F, * @8+,G"%$"7%(-'58%(@, "2* E@82,"?"*%J$%;8+,!" *@'
%$" 7'7%$" )%S$" %-@3)8'(@%" 2,5," *%-7,(-F$%" 7*8(287'$" )%" -3-" '7*%()8D'&%-" ?" %$" 7'7%$
*8%(@),*")%$"),Q8R6!"N™)8-23-8A(" 2" %$" (B$8-8-"%("$" @"*%"'7$82)"8()32%"$"857,*@'(28"
)%"$" 2,57,-828A(" 7" )%7%()%(28™ )%" J3(28,(%-" %(" $" )%)3228A(" )%" $" *%0$" )%" $" 2)%(""
PXOWLYDULDEOH (QXQFLDGR SURSIGHRSAKR 32&RQVLGHUH OD

(Q XQ UHFLHQWH HVWXGLR HO GXHXxR GH 36RGD /D )DYRL
7,%2%(@'8&%")%"-3-"3@8$8)")%-"5%(-3'$%-"%- @B(")8*%2@'5%(@%"*%$'28,(')'-"2,("$"7*,)3228A
+96(@")%"),-")%"-3-"7*,)32@,-"%- @*%$$'G"2')"2,5F,") %"7,$$,"J*8@,G" B3P " +}8'R$% D G D
FRPER GH SL]]D FX\D YDULDEOH HV 3\" ORV FXDOHV VH Y
8(%7%()8%(@%"2,5,"2,5F8(),-G"-%00("%$"03-@,") %" 2") " 2$8%(@%!"]%" %-@%"5,),G"$" 3@8
WRWDO GH 36RGD /D )DYRULWD  HQ BP2F2EHR GH HVWRV SUF
M .
s L Fsog Fgpf YaEYEVPURPUANUYPPUUU

68")%"5'(%*" 2,57$%5%(@"*8'G")82L," %-@3)8, " *%+%$" M3%" $" %23'28A(") %" )%5'()"")%$" 7,$3,
J*8@,"%-@B")%@%*58TITRFL {WF 1 & z OF r & tFG"?2"$"%23'28A(")%")%5'()")%"$"
78DD"2,*%-7,0% 'GP, L STWEr&VvOF rayw GRQGHY HO SUHFLR GH YHQMW
FRPER GH SREOFRRUWHVBRQAGH DO SUHFLR GH YHQWD GH XQ

#111%@%*58(%"$" 3@8$8)")" M3%" , F@8%(%"6,)" N" '+ *8@""'-8"+96()%" 2') " 2,5F,") %" 7,$$,"
J*8@,""b__"?"2)"2,5F,"%"78DD""n_" |

PIl ]%@%*58(%"$"'3@8$8) )"M3%" F@8%(%"6,)" N" '+ *8@"-8" +9%()%"2)" 2,5F,")%"7,$$,"
J*8@,""a___"?2"2")"2,5F,")%"78DD""n>" |

I ]%@%*58(%"$'"@' ")06"2'5F8," "+%$,28)") 'S "M3%"+*E'("$-"3@8$8))%-"% (" %S 28A("2, ("
%$"7+%28,")%"2)"2,5F,")%"7,$$,"1*8@, !

1! 1 1%@%*58(%"$"@'-")%"2'5F8,","+%$,28)")""$"M3%"+*E'("$-"3@8$8)')%-"%("*%$'28A("2, ("
HO SUHFLR GH FDGD FRPER GH SL]]D °
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B*F,$" 2,(" -E5F,$,-G" J,*5'-" 0%,5:@*82-" ?" 2,$,*%-!" "8('$5%(@%G" -%" 8(@%*7*%@" (" )82L,-"
-E5F,$,-"2"0*BJ82'-G"?"-%"(, @ A" BB @%"$"-, $328A(!"

A<%1)*($57,)* 7TINBT*,73%-@" %;7,(%" 3(" 03E" 7" %3$")8-%Z," ) %" @"*%'-" J%(,5%(,$A082"-"
*8%(@")-" '$" '7T*%()8D'&%" ?" $" "2@8+'28A(" )%$" 7%(-'58%(@," 5'@%5B@82," '+'(D"),!" N™
8(@*,)3228A("?")%-"** $$,") B*B)&(-*()&(4&-*,&(O")#3.&%38BY")8-@3(@"", @*,-"23*-,-"
)%"2B$23$,K"%$"%-@3)8'(@"),"@3+,"3("%-7'28,") %", F-%*+28A(G"7"*"%57$%"*"2,(2%7@,-"7*%-
2"23$@8+"*"-3"8(@3828ANWNY'3D, (3,-"43-:8@'$% 296 Y8 A3WS,*Y 3D Y (@*%"$-"+*8'F$%-"

2"7%*58 @%"M3%"%$" 7*%()8D'&%"-%" 7*,)32@,") %" € DB @I H'U@ %" 7*,7828" 3(""
%;7%*8%(28™ -%(-,*8'$" 8(@%(28,(3 B3 -" *%$'28,(%-" 2,(2%7@3'$%-" 5%@"!" #)%5B-G"
7,@%(28"$"'3@,**%03$'28A("23'(),"-%",F@3+8%*,("*%-3$@"),-"(35:*82,-"%SHIJ(-1" 1$"
>&Yt343>8BB'$" @ %" " PG)H3>)*/ (>*%/>* A# T &HB28"™,("5,+858%(@,"2,0(8@8+,G"?"%$"
$%(03'&%"2%*2'(,"8(2%(@8+A"$")8'$:2@82"%(@*%"$,-"7"*%-"2"%$"),2%(@ %!

Q<%C'G'6'(,' B, #$,)?6;G,("7

#038*068$$'$,F,-G"1!"/!G"j3D5B(G"I!G"?"},(DB$%DG"NI"R? "aT!"9%@,),$,0E"]%-80("HL8(08(0
%("$"%(-%Z'(D""3(8+%*-8@ 8" 7'*"%$")%-"* $$,"?"$,0% -") %" 7*%()8D'8&%"%("*M38@ %2 @
1* 3/#&( *( J3*,438&/( M$43&*  ss\s RATG" >S5
L@@7-Kuu),8!,*0u=_la=hg[u*2-1+"S8"MaSSS"

I**$$G"gI"R™__ G"=")%"-%@8%5F*%T!" 8+%"*%'-,(-F}:%6) 2%%4(-88),(\,#*%&4#3,2( m3#<(
JSO>"#URIR=TG'pd"L@@7-Kuu),8!,*0u=_!= =[utn&sa T g"

2G" 11" 2" H'$$G" |!" R=S T BY)3#K @ (!OE32"3#K( &,-( S)*Y3E3)3#K(3,(M"44*/IN")( B&H#H<*O&#348&)
_<3,Q3,2 9@L%5'@82-" 1)32'@8,(" /%-%"2L" 1%(@*%" c(8+%*-8@7?" ,J" X*Q820!
L@@7-KuuL,5%7'0%-!1Q*Q820!'2!30u-@'JJu]'+8)!H'$$u7)Ja}) 20r* 2961
75%!7)J

3@8:**06T$$-G"NI'I"RA_AnG"A ")%"&3%$8,T!"]8-%Z,"")%"" @"*%'-""5' @%5B@82'-"J%(,5%(,$A082
2,("8(@%0*'28A(")%"$" @%2(,$,0E" %("$"J, *5'28A("8(828'$") %" 7*,J%-,*%-")%"5' @%5B @
1* 3/#&( \E*9G9*%34&,&( -*( =/#"-$/( *O( =-"4& p$@ ( 1%&% &G '8SBRY-7I"TE!" =
L@@7-Kuu),8!,*0u=_1"=g"au*8'%%!+=S8%-7!"1=hSSS

dDM38%*),"dDM38%*),G"9!G"jA5%D"I'$%*, G"I!"?"j* 2E""NBD"*,G"|"R"_T1"|%-80("HL8(08(0G"3("
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A continuacién, se muestran respuestas de tres estudiantes a cinco problemas. Ahora realiza lo siguiente:
1. Analiza el pensamiento matematico de cada estudiante con base en los siguientes criterios.

a) IDENTIFICAR. Describe la estrategia utilizada sin importar si es correcta o no. En caso de ser incorrecta explica qué es lo que el
estudiante no comprende.

b) INTERPRETAR el nivel de desarrollo del razonamiento proporcional. A partir de las respuestas dadas por un mismo estudiante a
todas las tareas, identifica las transiciones que ha logrado alcanzar y aquellas que atin debe superar en su pensamiento para desarrollar
su razonamiento proporcional. Con base en lo anterior, indica el nivel de desarrollo del razonamiento proporcional alcanzado por
cada estudiante. Justifica tu respuesta.

2. DECISIONES DE ACCION ;Qué cuestiones o qué otras tareas propondrias para promover las transiciones en el pensamiento del
estudiante que apoyan el desarrollo de su razonamiento proporcional?

P1. Yesenia y Nicole salen a correr por las mafianas en una pista circular. P5. Sara descubre que en su casa hay un grifo que gotea.
Empiezan al mismo tiempo, pero Yesenia es mas rapida que Nicole. Cuando | Para conocer la cantidad de agua derramada coloca un
Nicole ha dado 4 vueltas, Yesenia ha dado 10. Con base en la informacion recipiente debajo del grifo y recoge 6 onzas cada 9 minutos.
anterior completa la siguiente tabla. En las tltimas dos columnas coloca dos | a) ;Cuales de las siguientes tablas muestran cantidades que
pares de cantidades que estén relacionadas. han sido derramadas por el grifo que gotea en casa de Sara?

abla 2
[Nicole [ 4 T12] [ T Tx] :):::sl'n'fx'q o TT 2134
[Yesenia[10] Tus] [ T | [Minutos | 9110 11112 Minutos | 1.5 | 3 14516
2J A 1 1 1 07 1 - " . . . Iy
P.'A Dos maquinas A y B producen torn1110§ a la misma velocidad, pero la b) ;Cuales de las siguientes afirmaciones expresa la relacién
maquina A ha iniciado antes. Cuando la maquina A ha producido 160

! e ! ¢ entre la cantidad de onzas de agua que derrama el grifo que
tornillos, la maquina B ha producido 40. Cuando B haya producido 80 gotea en casa de Sara y la cantidad de minutos que tarda en

tornillos, bcua['xlos habra producido la_ maquina A: i i derramarlas?
P3. Pedro y Miguel preparan una bebida de naranja a partir de un jugo A.1. La cantidad de onzas derramadas es igual a la
concentrado. La siguiente tabla muestra la cantidad de vasos de jugo cantidad de minutos que tarda en derramarlas menos tres
concentrado y de agua que utilizé cada uno. ;Cual de los dos preparé la unidades.
bebida con mas sabor a naranja? dV“_“‘S d:ms A.2. La cantidad de minutos es igual a 2 la cantidad de
e jugo agua
[&ﬁ_ﬂ 12 27 onzas derramadas.

Miguel 15 36 c) (Cuales de las siguientes expresiones relaciona la cantidad
P4. Nicole sale a correr todos los dias. Si hoy ha recorrido menos vueltas en | de onzas de agua (x) que d_errama el grifo que gotea en casa
el mismo tiempo que lo hizo ayer, indica si: de Sara y la cantidad de minutos (y) que tarda en derramarla?
a) hoy ha corrido mas rapido que ayer. ¢) hoy ha corrido tan rapido como ayer. E.ly = 1.5x
b) ayer corrié mas rapido que hoy. d) no hay informacion suficiente para E2y=x+3

responder la pregunta.
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%-@3)8'(@%-K"8)%(@8J82*G"8(@%*T+%@'*"?")%28)8*"N,-"7* F$%5'-"R"803*" =T"-%")8-%Z"
7 TA-8@," 2" 7*%-%(@'F' (" )8+%*--" 2*2 @%*E-@82"-" 1$" 7* FSPZBLTHIT+'$,*"
7%%)8),G"2,("3("*DA("I3(28,('$" (," %(@%*" ?"),-"*'D, (%-"%-2'$*%-G" 3(" %o(@%*" 2" ,@*" (,"
%(@%*G"-3"7* TA-8@,"J3%"3@8$8D*"+%$'28, (%-"53$@87$82' @8+-"%6(@*%"2'(@8))%-")%"80:
5'0(8@3)" 7" 2,57$%@"™" 3(" @'F$" %" 7*,7,*28)0$ 2" %: 7*%-"*" $" *%6$'28A(" J3(28,('$"
'$0%F+82'5%(@%!" 1$" 7%, F$%5" AG" 3(" -8@3'28A(" (," 7*,7,%28,('$" )%" @87," )8@8+'G" 7" %3’
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2,57 28A(" (35:%82™ %(" 3(" 2,(@%;@," ) %" 5%D2$-@*%)," %(" 3(" @'F$"),-" *D,(%-"
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P Estudiante 1 Estudiante 2
[Nicole [ 4 [12[a[5 [6 |x ’\“j\'“ - [Yus 57
Yescnia | 10 | 18 | 15 |11 |12 | x+h - "
. 10 senio
0-4=6 W - 10 cole
1 1246 = \¢ 2 »1% 2 -
* b= 1S - 15
" ::o " ?5»:11 “« 4210 = 0.4 vueltas d2 Nicole
tx 6 =12 6 =212 por cada vutlto de Yesenia
X b x 9 x+b 1580-4 = 6
" Mchuw\o A b0 Lo diferencio enlre lo
onauzclo'n se debe o que Lo
v Mdguine. 6: 10 mquina A inicia ontes
2 160 ~ U0 = & 160~ 4o = 120
Rf ¢o +120 = 200 .
R/ 2040 = 310
R/ rm;’ul porque viilizd ) 44 : m[
mas vasos de jvqo - Jqo0
concentrodo %
3 ]
&/ Pe
tie
RI Ayer coreid was rapide que R/ ayer coreic was rapido que oy [ R/ Ayer corric mas rapido que hoy .
Woy . Bor <)emplu,””"/u porgue tecorrio mas distancio “ % oyer corid 10 kw ew 2 horas
) s
4 wmds veloz que 3 Kw/y en 2\ mismo &](mfn entonces v velocidad e de Sxmfiy
« 5i hoy cori® §Kkwm en & hovas
entonces su velocidod € de U Kwmfy -
& R/ Lo toblo 2 0) R] Lo *obla 1 porgue las D ] Lo tobla 3 porque azc-15
« onzos y los minvies Vawn Es decir, 1-5 mnvtos por onzar.
2 de wwo en wnmo cado vno onzas min
iniciondd en b 414 1 — 15
Adewma’s, lo tobla 2 no 2 — 1541523 )
\ ) q 3 — 1'5+15¢16 = 4.5
o &/ +iene los wimeros 6y S lgrisrisiiset
o, ke primerva perque 6=9q-3
b) R/ L d
5 o sequnda ya gue
| W Le segumda porque s 629= 066 = 2.
- s
5 Cowmbio Yy por 4 * 3
por &, se obtiene €) Bl Lo orimera
\ Tabla 2
<) &f Ninguno de las dos Q- ¢+3 Onzas 1 234 p
) ‘[n ?;(n)u es ' Minatos | 7.5 13 Ta5 16 Y] ¥ ="°
Y=15%
X4\ = y+ 1.5 "

3%(@%!"1$'F,*'28A("7*78'

1$'%-@3)8'(@%"="3-"*%$'28,(%-"53$@87$82' @8+-"%("2 (@8))%-")%"803'$"5'0(8 @3) "R 7*85%*"
)%"C=G"Ca"?"C>TG")8-@8(03%"-8@3'28,(%-"(,"7*,7,*28,('$%-"R%("C TG"7%* "@8%(%")8J823%
3-% %D, (%-" J3(28,('$%-" %(" 2,(@%;@,-" (," I'58$8™%-" R%(" CATT*BoRG(® " $" *%$'28A("
J3(28,('$"R%("-%03()" 7*@%")%" C=G"C>F"?"C>2TG"*%J$%& (), 2* 2 @%*E-@82"-")%"$" @*(-8
1$"%-@3)8'(@%" " %-@'F$%2%" *%$' 28, (%-"53$@87$82' @8+-"%("%S$" 7* F$%5" (," 7*,7,%28,('$"
NB@8+'-"%("T*,7,*28,('$%-"RY6("7*85%*" 7 Q@A TAT I"#)%5B-G"(,"2,57*%() %"*%$'28, (%-"
53$@87$82'@8+-"%(@*%"2'(@8)')%-")%")8-@8(@"'5'0(8@3)"R%("CaT""5%:(,-"M3%"-%"%("3("2,
J'58$8™*" RY%%("CnT" 2" 7%%-%(@")8J823$@")%-" 7" *%7*%-%(@""$" *%$'28A(" I3(28,('$" R%(" -%(
7*@%")%"C="2"C>TG" %@ $T@* (-828A("=1"1$"%- @3)8'(@%"a"),58("%$"2,(2%7@,") %" DA("
J3(28,('$"R%("7*85%*" T*@%")%"C=G"Ca"?"CnTG")8-@8(03%"-8@3'28,(%-"(,"7*,7,*28,('$%-"R%
24T %-%(@"'2,*%2@'5%(@%"$"%$'28A("I3(28,($"R%("-%03()" 7*@%")%"C="2"C>TG"-37%
@*(828A("4!

1-@"7*B2@82"7*,J%-8,('$"7*,53%+%"%$")%-"** $$,")%"$"2,57% @ %(28" 58**" 7*,J%-8, ('$5%( @'
%$"'D,('58%(@,"7*,7,*28,('$")%"%- @3)8'(@%-"%("" C-G"5%)8'(@%"%$" (B$8-8-")%"$-"2"*' 2 @ %*E-
)%"$,-"7* F$%65'-"2"$-"*06-73%-@'-")%"$,-"%- @3)8'(@%-G " T*3KE@US A ('58%(@, "
7*,7,%28,('$" 2" 7*,7,(%*")%28-8,(%-" 7%)'0A082'-" F-')-" %("-3" 2,5 7*%(-8A(!" 63")8-%Z,"-%"
)%-@'2" 7,*" %;808*" M3%" $,-" "C-" '($82%(" $-" *%-73%-@'-" )%" 2)" %-@3)8'(@%G" @'((
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