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Optional: You can ®nd a chart on 
www.®rstlegoleague.org  to help 

you organize your list.

•••••• •!"#!•#"$%!&'(#••)#*+•#!•#FLL#World#Class
•••••, ••!"•#$#•% &'• (&)• *•+ -•%$•% •./ !+ 0'(•.•!+ •! )•(•$'!1' 
#2)%••3 4•%1'5•&/, 60#*•7!+, 819!7:;!+ *•+ 077!+ •0'•• *0'!1' •'•*•7<8%+/
 ;+• •! ••/ )•(•$'!1)%3 =•' •!1/ %••;;%7)••$%/ %•%1'5•&/, *•7%$#•% '• 
;•08%•% &'• ‘%•••5)• &•%1'•/’ *•+ '• -•%$•% •5' 6+*2 #•/ ••0'•5#5 #% •1•:3 
>1•: (• •! !'!)0#!1)% ‘•! %•••5)• •!1 FLL World Class’3

••• •• ••!••"#•$•, #!•%$•&$• '(• $• )*+•$• -./ *0•$• +1)•• $2• $•(•/$•&• +*3•, 
45.+15• " +"••, !1•$• +&• (&#$•6 7#89 *0•$• +1)•• !1$• #• !1-.•• •-' •/$1 $• 
+*32, •((1 -•3•(14•$• )*+•$• -./ *0•$• +1)•• !•• #• 1((• +*32:

!  ;0.(•!" $1•2

!  <••5•!" 0•31 " -13!.

!  ;-&$•

!  =./#•&.

!  >•4(•.)"!2

!  ?••5&!$/.

!  <.(•$•#$•!' @*•$3.,  •)(2$•!' '+•(., !•((•$•0••!' #$.A•$•., #0.(" !•31$• 

!  B/#•!' -•3•41((.•, '-89 #• !1-.•. 51#.9, #• *•• (•415• " #• +&• *32+.

••••••• !••"!#$%• "!&•' !()#•*".!+•!(•',• !&,•!-/"!••!(•',• ;!0$1,• !2*%&•#$ "!%••!3,!(•' • !••!%*4& &5•()3•!')(,;!
657%•(•-••8%,• !&•-••,! 54,# $,!8!,3••& $( 3,!3,!%,"!9•7'8%•*3!3,!•,!(•' • ;

•• ••••!  ± 0-•#)•• !••!')(,!4•,!••!•-•$•!)1 • !-•#:! 32•,<)5•3!&,•!157%•(•-••8%• !••!4•,!3,!')% • !••! 5=•7(,!FLL!World!Cl ass!
•7"!•(•2,"!%,".!>,!(-•5•:%,• !3,! -•#)• • !)3,!,-?!•,!')(,•,!,-?!••"!#$%• "!%,"!8!)3,!-•*!3,! 32•,<)5 •!-•#:!•73!•(•2,!%,".!@•,!••
!FLL!WORLD!CLASS! 5=•7(,B!••!')(,!(-•5 $!3,! $3,•!&•••!-•#:!4 3•&?!E-.1! -•%•8(7G!8!&•••!-•#:! •2•&?!E-.1!•,!2••<•5,!()57! 3?"!
&*•••5•*G
@5•H• !•73!FLL!WORLD!CLASS!05=•7%7!( !,*•?3!••3!•5?-•I’’J/"!',!(-•5•:%,( !3,! • #$••*( !••3!•5?-•!( !••3!•-•$•!
&•-•••"!(,',$3 •![••!')(,!•7"!•(•2,"!%,"];’’

K ••! 5 *38%• !••3!•5?-•!( !••3!•-•$•!••!•3'5/-••!(,',$3•*3!,*•?!••!')(,!%8( 5,.!K-•5 $!,3!157%•(•-••8% • !9•9#$,B!%*3 3• :• •"B!
••!2•,2$&•*•B!••!5,2•?</3•B!•73!•7# ?5,%7!8!-•##)"!•## "!-74)"!4•,!3,!,-,3•8% • ! 5/•8% •"!?-/"!,*•) "I!

!!J="!)51•3•,•!% ! -,<8!( !••!')(,!4•,!-5=•7!<•5•;

 J••,! 54,# $,!8!-•• "!• 13•#•4$ "!157%•(•-•••:3!%*38'/"!••!(,'7•)"!4•,!3,!••!(•'•*3;

 @•,•$! $3,•!,*•?!••!')(,!%7(,3••&?!8!4•,!-••?3! $3,•!%7(,3••&?;!

 M1 •!%7(,%$,!••!()5•"!8!7!()'•2•"!( !•73!•-•$,!••!(,',$3 •!&,3 $";
N*•8!$%/"! $3,•!7!•2,3•&8!%••4(8!3,!-•5 • !%*3)3• *•7!,-?!)3,3! -,44 #(,•$,.!P! -,44 #(,•$,"!$%/"! $3, •!&•-•••"!-•*!2•2•%& •!••!
')(,!-•*!2•,#)•,• !7!2•*# : •!-•3/!% !,*•?!&•' !()5,.!J/"!)(,',3!4•,!••!')(,!-•*!2•,#)•,• ;!@•,•$! $3,•!-,'•,%()3••!( !,*•?;!+•*"!
•5 % !••!')(,!,*•?!?•,3!••!•&•*%,3!4•,!-5=•7!<•5•;!J••,! $3,•!•,!( ••3 &•8(,•,!••*!•5?-•*!-•*!(,',$3•*3!••!•3'5/-••!4•,!,*•?!••!
')(,!%8( 5,.

•• ••••!  ± K ••!,-?!)5 *3,!&,•!%*Q8•7%7B!',!-5)- •!3,!)1 • !($,!,5& ••!&,#8!•2),!4•,!••"!•5)1•*% "!,-,3•8 % •"!%•73!FLL!WORLD!
CLASS! 5=•7%7!•7"!•(•2,"!%,".!T*Q7•8%• ! •3!15 ••Q %• !&•-•• "! -•-#)•3!-#75•<•5$ "!-5•3!,51$% • !3,!%1 2••Q • !•7!2•&8!%,"!#:%7.
!

•••••• !"#$%"&%•&'•()&$*+&,*•-•%.••&/0$•
+=5,!7!-5?&#7%7!%,"! $3,•!3,!%1 2••% • !($,!•,•3••?(•!#:%7!%•73!FLL!WORLD!CLASS! 5=•7%8!%,"!–!($,!#:%7!-•*!-5•%')• •!,•$,!
%•73!&••3/3$,!9 #••=3•3•,"!&•••!-•*!827!*-•51 •B!157%•(•-••=3•,"!&•••!-•*!827!*-•51 •!( !)3,3!&,•3•:5••!•5?-•B!8!,3,&,#:- ••3•,"!
&•••!• # $/"!&,•3•:5••.!U!#:%7!%,"!(-•5 $!3,!9 #••=% •!•7!(,'7%•,&8! (- •5$,!4•,!&•-•••3!,-?!•73!•(•2,!%,"!8!&,•!&• -•••3!•##•.

T& <• $• I

 J/"!(-•5 $!7!#:%7!%,"!3,!&•3 •!•7!(•'7%7!-••! :&•#7!8!-••!2•,%& 2,%••&8;

 K-•5 $!3,!9•7'8% •!&,•! %•"!3,!(•' • !&•••;!V!3,!%,"!9•7'8% •!3,!2•2•• • !&•••!-•*!•)5 • !% !&•-•••3!•##•;

+•!',!(-•5•:% !3,!4$3 •!&,#:• 5,;!+•!',!(-•5•:% !3,!4$3 •!( !)3,3!&,•3•:5••!•5?-•;

 J••,!3),! 54,# $,!8!2•,2•&,%$ "!',!(-•5•:%,3!3,!9•7'8%•*3!&•-•••3!3,!'*(••,•!,*•)"!••"!-#75•<•5$ "!4•,!- 5•%%?• 5•!&,•5?;
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•• ••••!  ± T& <• $• !••X!J5•• $3 • !•2) "X!657%•(•-•• $%• !••"!•&,3?•7• "!-•*!)1 • !%•7!#:%7!•/3!-5•9#7(••/3!4•,! 3,!95 $• !
?# "!••"!-•',3)"!#:% •".!T*Q7• $%• !?# "!••"!•2) "!%,".!K$,!«1,Q8!•2),»! 3?"!()#•"!•7"!•(•2,"!%,"!(-•5  $!3,! (-3 :% •!•73!•)# •,!
&,•3••?(•!#:%7.!
K$,!-•#:!&,#8!#:%7!(-•5 $!3,!15 •,%• $!?#7!•7!<,3•,%$,!&,•! *<*Y,!-•*!(-•5 $!3,!%*4& 3•5=% •!7!•(•2,"!%,".!VB!(-•5 $!3,!
<,$3 •,•!•?%•!-5•<,3 $"!-•*!3,!,-•5 $• !4•,•$!2 !•7!157%•(•-•••:%,( !()15•!%8( 5,.

••3•3•,"!)5 *3,B!%& <• $• !-/"!&•-•••"!(-•5 $!3,!&•3 •!•7!#:%7!%,"!-5,4(,••&?•7•,.

0$3,•!7!•2),!%,"!2•,<•5 ••&8!( !&•-•••!•5?-•!,-?!?# "!••"!•## "!#:% •"!4•,!3,!(•' • !,*•?!••!')(,;

 +•!',!&•%•$% •!,*•8!7!#:%7;

65 ••Q %• !&•-••,! •2•&8!• 13•#•4$,!4•,!3,!<•••• • !•7!#:%7!%,";

 K-•5•:3!?#••!3,!157%•(•-••8%•*3!•7!#:%7!%,"!8!(?3•!( 5•&•$!•3'5/-••;

Z,!'*(•%• B!7!#:%7!%,"!',!(-•5•:% !3,!9 #••=% •!&•••!-•*!827!*-•51 •B!157%•(•-••=3•,"!&•••!-•*!827!*-•51 •!( !)3,3!&,•3•:5••
!•5?-•B!8!,3,&,#:-••3•,"!&•••!• # $/"!&,•3•:5••.

1•• *$%"#%"&%•&•"&%••+&233••+
K?#•"!)1 • !)3,!%1)2••!8!)3,!%&•-?!4•,!•7!#:%7!%,"B!(••5,%• $• !••X

•• ••••!  ± T& <• $• !-•••*"!',!(-•5•:% !3,!9•7'8% •!7!#:%7!%,".!J/"!(-•5 $• !3,!••*"! 37( 5=% • ;!K-•5 $• !3,!-,5•*%••% • !
•73!)5 *3•!&,•!•7!#:%7!%,"!% !,3'5=-•*"!-•*!(,',$3•*3!8!2•2•%&•*3;!K-•5 $• !3,!•7!(••5,%• $• !( !)3,3! -,44 #(,•$,!8!( !&•-•••3
!-•*!%,"!9•8'7% !3,!(•' • !4•,!••!')(,!%,";!V!•##•*"!(,'7•)"!%••!%1•# $•!%,";!K-•5 $• !3,!%& <• $• !&•-••, !•##7!•(•2,!,•?(/3!
-•*!(-•5 $!3,! 32•,<)5•3•,•!4•,!•73!•2),!%,";!
T& <• $• !3,!(••5,%• $• !•73!•2),!%,"!( !&•-•••3!-•*!',!(-•5•:% !3,!-5•%<)5 •!,3,•5•<•2?•7%7!4•,!•73!•2),!%,".!+•!3,!2)1 %• !
9 #••=% •"! $3,•!()5•"!••*!%1 2•,%(•:!•7"!2•,2•&,%$,"!4•,!•-•••328-•• !(71,3•&?.!K7!<•9•%• !3,!,3,2•,•*-=% • !•73!•2), !%,"!,3!
)1 • !#•9 •!&•-••,!,3,•5•<•2?•7%7!-•*!%,"!9•8'7% .!
\•,3!(••5•Q %• !•7!#:%7!%,"!157%•(•-•• $%• !•,!•,#)3•,!•/3!( #=3!•7"!•(•2,"!%,".!^5 $• !)3,!27(••*54•&?!•5?-•!3,! • 748% • !•73!
FLL!WORLD!CLASS!05=•7%7!&,•!#:%7!%,".!K-•5 $• !3,!&•3 • !)3,!%& •%•&•;!Z,!<•••• • !($,!•%••% #$2,;!M3,!&?(•&;!_,-;!Z,!
45•H • !)3,!-•$7(,B!)3,!•5,4•:2•,B!($,!•%••5$,;!P!•5?-•"!-•*!(••5•Q %• !•73!•2),!(-•5 $!3,! $3,•!,-#?"!8!%:3' ••"B!%•9,5?"!8!
%1 2•,%()3•"!3,!&•3 •!••*"!,3'5=-•*"!3,!4 #•3 !?%•!(,',$3•*3.

•,•!3,!'*(•%• B!••!-••!%7(,3••&?!-5•4(,! $3,•!3,!2•,%& 2•Q • X

4* ••$•5$%"&%•&/0$•&$*+&$"&6-*&••*!7-•$•.
+)#•"B! •••(•%• !($,!-,5•*%$,%7!4•,!3,!(••5,%• $• !•7!2•*# ••!%,"!( !••*"!&5••)"!••*!2•,4/3•%(•:.!U!-,5•*%$,%7!%,"!(-•5 $!3,!
- 5•#,(9•3 •!,<$% "B!2•,<•3 • "B!(,&)• "B!9$3• •B!•,!*#•&•!•/3! 5 *3=3!%,"!&•!•##,.!Z,! $%• !27(••*54•&•$B!,##•!3,! $%• !%$4•*5••!
-/"!&,#:H,• !?# "!••"!,-,5,$•7• "!-#75•<•5$ ".
@•,!3,! $%• ! 3•?"!•/3!-5•2•,45,<=3!4•,!•,!^5,9 $,!••*!`rojectB!-5)- •!7!

•(•2,!%,"!3,I  

         1. ••••••• !"#•$•#FLL#WORLD#CLASS#!%&•$ $#•$'.

 2. ()$*• !"#•$•#+•"•••,-•#/0 $#•$'.

 3. 1!%"*%23!"#45'#-•"%2 •$+!#••#!6%•-•••#•$'#-!#••6'#2//•6'.

 4. ••/04•!"#,/!'#•"'#•4•"•• !"':#

•2•!•!#75•••••#4•%•6 8• $9#;%$ "-•4•"&•••'# 6 +!6<' #•••4•%•*5*•'#=••#!8••"#>"•?< "-!'@#•//2#-,••#*"•#••#!•" ;0 !•!#•$#75•••••#
4•%•6 8• $.

B6-4!%"/2E!•!#,/•#••#-</$#•$'#•-2>•'# •'.#G/•#••#-</$#•$'#•-2>•'# •'#4%<4!"#••# 6--!•<;•6•# • •#Project#+•"# •$#>"•>"+• 8•#•5•#+%"•&•#
-!#+24•"•#•%,4•.#
 K••• +!62 •!#+•"#•/•+/$%& •!#•$•#4•%•6 8• •# •'#-< •# !#H#/!4•2#•#/"*,•!%•#;5%8'#•$#E••?!"•#!•$/8+•6.

I4•%!8•!#••#-2?!•!#4!%"  ,•!%•#*"•#•$#>"•>"+• 8•#•$'#+%"•"+•'#•$'#4•%•6 8• $'#•$'#•-2>•'# •'#>"•E27••••'#)••2#
••#Rubrics# ••:
http:JJwww.firstlegoleague.orgJeventJjudging#
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FIRST!  LEGO!  League | FLL WORLD CLASS SM | The Project

••••••• ••!•"#••!•"$•%" !"Project"(••!%••• •&•)
(/<*)•!#•"'#M•••!& !"'#••6#Project:#http:JJwww.firstlegoleague.orgJchallengeJprojectupdates

(>& #•" #•• #4%• 54"+, #••6 #FLL #?• #•4•••• •6• # •"' # 6;•<' #!%5•• !"' #4•6 #*8•••••" #*"• #•• #Project. #(-4!%"<;••••" #+•" #!48 $-!'#
4/$%•N•%8!'#4•6#?•#" ;0•6•# ••6'#>"•*5•" -•0'.

••••• •• ••!•"# •$% Challenge &'# •$ 2014: : http://www.firstlegoleague.org/challenge/2014fllworldclass 
(#••)*••• •$+ ,"•&- 3•5*•6+ &'# 7+# &!6••*8'$ #9- •;9#'"•%•';7< !7=•'<> 5•# !•••# #9- '••$••!•"•< ;#' )') !•# &'# +# =•;'+?•••• 
••+ 78•%+# •#<> ;#' @8?•'5•< 9!•8$A$8••< &'# •$ 9B< +# 98$••&&••••• •$%< •9#&&•!5#•••<.
  D$  FIRST®  LEGO®  League  Coaches’  Handbook  9•8'7@•'  9•8'••-••8•<  9!•8$A$8••<  &'#  •$%<  "'#&6+'•5$J<  •$% 
Challenge ;#' ••$ 96< ;8•+$+•#': : http://www.firstlegoleague.org/challenge/teamresources

K@••• #;-5# •86•?••'< &'# •$ FLL ProjectM N•••!•• email ••$ fllprojectsQusfirst.org 

&'# %9$••?8'=•

U 5*V••• ••+#' 578$< ••< W6?<. D$ ;*+••• ;*V• 578#. 

•••• •••!" #$•%• %& '()•*& )• +•!%• +," 

+-•%•(•%• .%- +•#+•- )• *•/•!)01) 0- 2)/•,+0- 32%- 

3•-)0(•-04 
•••  •  ••!•  !"#  $%•&•'(  '!•#,  )•*%(%•  *%+  -./'0',  )•*%(%•  *%+  1'•  .2'0'  3•4/5!' ( 
*%0., 0% •" $%•&6!'0' )•*%(%• •" 7•&'( 7*%/'5 •" .2'( "•05)0+*% 3( " 0% +*8•%(*% 0•# 
946# 0%+: 

•••••• !" •"FLL"#$"%&#!'" •"(&••••"('$"$)••'#•"WORLD"CLASS"!(*!'+ ,$-
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FIRST!  LEGO!  League | FLL WORLD CLASS SM | Robot Game Ð Field Setup

1

1

6

1 pt. (1/2 L)

1/2 lb. (1/4 kg)

2

5%6•-*0 
+!•%•"

U 9•••# ••+#' •$ 9•"•$> • •$9$V•••# -9$% !#5)*+•' @B8# •$ Robot Game.
!   X9$••!•••#' #9- •$ @#!*;' ••< 9•••#<> 9*+6 •• 7+# •8#97W' 5• 9!#Y+* •$'@B5#•# ;#' 5• 5$+•7!# 
#9$••$!B+ Z;$55*•'# @•'•57+6+ Lego[ •••57+# •• •%&;•;8'57+•< V7••'< 9*+6 ••$ @#!*;'.
!  D$ @#!*;' ••< 9•••#< ;#' •# ;$55*•'# Lego &'# •$ @•••'5$ •6+ 5$+•7!6+ #9$••$!B+ ••+#' 578$< 
•$% kit ••< 9•••#< •#<.

!  ,' $"•&••< &'# +# @•••••• •# 5$+•7!# #9$••$!B+ ••+#' •"B 

!  ,' $"•&••< &'# +# @•••••• •$ •8#97W' ;#' 9B< +# ••?•••• •$ @#!*;' ;#' •# 5$+•7!# ••+#' •"B ;*•6

78•8579:; •<8=9>?@:
D$ Robot Game !#5)*+•' @B8# •• 7+# •'"';* •@•"'#•57+$ •8#97W'> $9-•• @8•'*W••#' +# @•••••• 7+# B••• +# 98$9$+•••••> #+ "•+ 7@••• 
?"• 98-•)#•? •• ;*9$'$. K@$+•#< %9-\• ••+ #•A*!•'#>  •$ )*8$<> •$ J\$< ;#' •$ ;-••$<> •#< 98$•A78••#' •"B 7+# #9!- •@7"'$> #!!* 
#9- •• ••'&5? 9$% •9'A*+•'* •#< ••+#' !••# ;#' •# 9 !#Y+* •$'@B5#•# ••$ •6••- 57&•V$< ;#' ••• •6••? V7• •> •$ 9B< V# @•••••• •• )*•• 
•=#8•*•#' #9- ••*<. U ;#•#•;•%? ••+#' #9!? #!!* #9# '••• ;*9$'•< "•='-••••< •••+ =%!$%8&';?.
N•$ 986•*V!•5#> "J$ •8#97W'# •$9$V••$J+•#' "•9!#]"•9!#> #!!* ••••< 
"8#•••8'$9$'••••• 5-+$ ••$ 7+#> $9-•• @8•'*W•••• 5-+$ 7+# •8#97W' 
•=*•;•••<. D$ •8#97W' •=*•;•••< $+$5*W••#' ‘5'•- •8#97W' – half 
table’. 

D# 9•8'••-••8# challenges 7@$%+ 5•# 5$'8#•57+• #9$••$!?> 7+# 
5$+•7!$ #9$••$!?< 9$% •$9$V•••••#' •+ 578•' ••$ "';- •#< •8#97W' ;#' 
•+ 578•' •••< *!!•< $5*"#<. K••'> !$'9-+> 98$•V••';* ••$ •8#97W' 9$% 
V# @••••••> V# @8•'#•••• +# @•••••• ;#' 7+# 5';8- ;$55*•' •$% 9!#Y+$J 
•$'@B5#•$< •$% "•J••8$% •8#9•W'$J> B••• +# 59$8$J+ +# •••8'@•$J+ 
;#' •# "J$ 5'•* 578• •$% 5$+•7!$% ••< 5$'8#•57+•< #9$••$!?<. X%•- 
•$ •9'98-•V••$ 578$< V# $+$5*W••#' ‘\•%"$•$•@65#’. ^"B !$'9-+ ••+#' 
$' $"•&••< &'# +# @•••••• 7+# •8#97W' •=*•;•••< Z5'•- •8#97W'[ 5#W• 5• 
•$ \•%"$•$•@65#.

.)'%/ """""""""""*••/ • $

.)'%&

_it 9•••#< Z5$+•7!# #9$••$!?<> ;$55*•'# Lego> @#!*;'> C`> #%•$;-!!••# `ual Lock[

;-+•8# 9!#;7 Z? *!!• !••# •#+•"#[ "'#••*••6+ 24qvmm x 121ymm x 10 mm Zyz’’x4v’’x q/v’’ [

•J$ •9• •8•# 24qvmm Zv’[ {"'#•$5?< qvmm x z4mm Z1 ½’’ x 2 ½ ‘’[|

}#J8$ 5#• @8B5#

~$+•87< )•"•< &%\$•#+•"#< z4mm Z2 ½ ‘’[

saw horses, about 24" (610mm) high and 36" (914mm) wide
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FIRST!  LEGO!  League | FLL WORLD CLASS SM | Robot Game Ð Field Setup

96" X 48"
(2438mm X 1219mm)

96" (2438mm)

45" (1143mm)

48" (1219mm)

H   24" W   36"
(610mm) (914mm)

1

3

2

4

2

01+•

01+• 2 '&3#•# $'"$*/ 4'$• &•!'5 •$6• *••/ • $

^9'A*+•'# •8#9•W'$J ZX[

5#;8J 9!#'+- •$•@$5# (B)

;$+•- 9!#'6- •$•@$5# (C)

•••8•&5#•# (D)

D8•9$"•< 98'$+••5#•$<

•J$ •9• •8•#

•J$ •9• •8•#

•J$ •9• •8•#

X&$8*

N#+•"# ;-+•8# 9!#;7 €@'

‚#'

‚#'

€@'

€@'

•••••• !"#$%$:
•••• 1  -•••••••• !"••#•"!•#•$%!#•" •&"'(% )•"•*•'+",-."!•%•#"*#/( !)•"*!••"'•#"•%•0• •• !" 1%"'$ 2"•*!&)$3"4 1%"'$ 2"• *!&)$"
5#67• !"'•#"•••8 !" •"• 1)•/0• •",D."•!)•••&"'$9!":;<mm",=>’’.3"?!5•#29!• !"( #"•#"0@ !A" 2%"5#67%"'•#"$**!A"•'*B9)!A"6!%"
•)•!8+C•&%"• 1%"!•$%2"!•#•$%!#•3
•••• 2  - • 1%"!•$%2"!•#•$%!#•" •&"'(% )•"•*•'+" •••9! B• !E "5#67• !"'•#"•••8 !" •"•*•F%$" •#C70• •",GE"H."/@)2"••(" 1%"•!)•0! )•" 1A"!•$%2"
!•#•$%!#•A3

!  I#"6#•• $•!#A"••(" ••C20•"•!" ••C20•"•)+•!#"%•"!•%•#"JKLJ±Kmm"!••"==:K±Kmm","MK±=N>"‘’"!••":;±"=N>"‘’.

!  4 •"•)2 $9*10•"(*•" •"•*•F%$" •#C70• •"•)+•!#"%•"+C•&%" •"•6#•"@O•A"•!"(*•" •" )••+P#•E"•)•••%7A"!% (A" 2%"
'•9•)#•0+%2%"•)•2%3"Q•%•#"•#9•%("(02A" •"@O•A" •&A"%•"!•%•#"6#•••)! #'("••(" •" )••+P#"!8$•'1•BA"••A3

!  R•"@O•A" 2%"?"'•#"H"•)+•!#"%•"!•%•#"0! •8@"L:mm"'•#"MSmm","J"½"‘’"'•#"K"½"‘’.

•••• 3 - 
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FIRST!  LEGO!  League | FLL WORLD CLASS SM | Robot Game Ð Field Setup

PRACTICE (ªHALF TABLEº) TOURNAMENT (ªFULL TABLEº)

N

S

W E

N

S

W E

N

S

WE

•••••••• •!"#$%•&!•% •# 
••••  1 - '•9•)•• !"0!"1*!' )#'B"•'•@••" 1%"!•#•$%!#•3"-'(0•"'•#" •"•#•"0#')••'••#'("•20• •6#•"••&"9•"0!•%!#"'$ 2"••(" •"
C•*$'#"0••)!•"%•"•)•'•*+•!#"•)•5*B0• •"• •")•0•( 3"-••@"•'•&•••! !E"•!)$• !" •"C+)#"••A"•$%2"••(" 1%"!•#•$%!#•"' •#"
/&•*•C•) $)! !"B"*#0$)! !"•••#•6B•• !"• +*!#•"O1*••••! !3"T! $"8•%••'•&••• !"0!" 1%"1*! ' )#'B"•'•@••3

••••  2 - • 1%"•'•&•#•0+%1"!•#•$%!#•"8! &*•8 !" •"C•*$'#"7• !"1"!#'(%•"%•"5)••'! •#"!•$%2"'•#"1"5()!#•"$')1" •&"%•"!•%•#"'•% $"• •
"5()!#•"•*•F%(" ••C20•U" •"•••••"•••%! •#"6#•*("• •"•CB0•"'•97A"•••%! •#"'•#" •"O!&6• ••C20•3",410!•2•1V"•• +"01%"8! &*•/! !" •"
C•*$'#"•!"0+)•A"••&"0••)!•"%•"0•P+O!#"•20• •6#•"N•'(%!ANC70•N•)#•%•6#•."

••••  3 -  •"C•*$'#"!•%•#"0#')( !)•"••(" 1%"!•#•$%!#•"••#C%#6#•@"••("'• ••'!&BA3"4@) !" •"'•#"!&9&/)•00•• !" •"+ •#"7• !"%•"01%"
&•$)C!#"'!%("0! •8@" •&"%( #•&"$')•&" •&"C•*#•@"'•#" •&"%( #•&"•*•F%•@" •#C70• •A3"W!% )$)! !" •"C•*$'#"•!"•C+•1"0!" 1%"
•%• •*B"'•#" 1"6@•1",0! )B• !"•••"'!%$"••("6!8#$"'•#"•)#• !)$.
••••  4 - 0!"5•B9!#•"••("$**•&AE" )•5B8 !" •"C•*$'#"••(" #A"••+%•% #"•*!&)+A"'•#"#•#7• !" •"0!"‘0••$P’"7• !"%•"01%"!•%•#"•#•"
'&0• #• ("• 1%"•!)#•CB" •&"'+% )•&3"Q*+/8 !"8•%$" 1"9+•1"••&"•!)#/)$•! •#"• •%"5B0•"K3"I"'&0• #•0(A"9•"C•*•)7•!#"'•#" •"C•*$'#"
9•"*!#$%!#"0!" •%"'•#)(3"T••)!• !"%•"!•#••!@•! !" 1%"6#•6#'••••"C)1•#0•••#7% •A"•#• •*$'#"0•**#7%3

••••  5 - XYI-ZYQRZWIU"/#•"%•"•&/')• B•! !" •"C•*$'#"• 1"9+•1" •&E"0••)!• !"%•"C)1•#0•••#B•! !"0#•"*!• B"*2)•6•"••("0•@)1
"'•**1 #'B" •#%••"• •"•%• •*#'("'•#" •"6& #'("$')•3"4 •"•10!••"••&"1"0•@)1"'•**1 #'B" •#%••"'•**$!#"•$%2"• •"C•* $'#E"1" •#%••"
0••)!•"%•"'•*@• !#"0(%•" •"0•@)•"$')•" •&"C•*#•@3"[" •#%••"0••)!•"%•"'•**$!#"0(%•"•$%2"• 1%"•)#P(% #•"!•#•$%!#•"'•#"(C#"• •"
 •#C70• •
••••  6 - 4 •%"6#•/2%#•0("6!%"C)!#$P! •#" •"O!&6• ••C20•3"\@•" )••+P#•"!%7%•% •#"5()!#•"•*!&)$"0!"5()!#•"•*!&)$3"["
•&%•*#'B"+' ••1" 2%" •#C20$ 2%"0! •8@"6@•" )••!P#7%"•)+•!#"%•"!•%•#"0! •8@"<Lmm",K’’."'•#"=SSmm",:’’.3
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FIRST!  LEGO!  League | FLL WORLD CLASS SM | Robot Game Ð Field Setup

'#•# '•&•!(•)••$*)!#•• ••$*)
!"#$"% "• •&'"()• •*&$"&)+'  - ])1•#0•••#7% •A" •"'•00$ #•"^ego"••(" •"kit" 1A"••• •A"'•#" #A"•61/•!A"•& BA" 1A"•!*•6•A3"
_)!#$P•% •#"•!)•••&" +••!)#A"+2A"•+% !"7)!A"/#•"+%•"$ •0•"/#•" 1%"'• ••'!&BE"••( !"!•%•#"'•*@ !)•"%•"/•%!#"•0•6#'B"6•&*!#$3"`#•"
•••#•6B•• !"0+*•A" 1A"•0$6•"••&"+C!"0#')B"1"'•9(*•&"!0•!#)••"• •"%•"C •P!#"^egoE"1"'• ••'!&B" 2%"0•% +*2%"•••• •*7%"!•%•#"
!8•#)! #'(A" )(••A"/#•"%•"0$9!#3"-& (" •"5B0•"!•%•#E"!•••1AE"+%•A"'•*(A" )(••A"%•"!#••C9•@%"'•#"%•"/%2)#• •@%" •"%+•"0+*1" 1A"•0$6•A3

DUAL LOCK TM - a$••#•"0•% +*•"!•%•#"••••*#•0+%•"•$%2"• •"C•*$'#"'•#"$**•"(C#3"b••&"+%•"0•% +*•"•)+•!#"%•"••••*#• !•E"1"
•@%6!•1"/•%! •#"C)1•#0•••#7% •A" •"!••%•C)1•#0•••#•@0!%•"&*#'(" 1A"KT"••&"*+/! •#"Ducl"^odk",•& •'(**1 •"6#•*BA"(O1A."••&"
&•$)C!#"0+••"• •"•)C#'("kit" 1A"••• •A"•!"+%•"6#$••%•"••'•&*$'#3"R•"Ducl"^odk"!•%•#"•C!6#••0+%•"7• !"%•"'•**$%!E"%•"‘'*!#67%•&%’"
 •"+%•"0!" •"$**•"( •%"•#"6@•"(O!#A" •&A"•#!• •@%E"•**$"0••)!•"'•#"%•"‘8!'*!#67••&%’"/#•"!&'•*••"• 1"0! •••)$"B" 1%"•••9B'!&•13"["
!••)0•/B" 2%"Ducl"^odk"•$%2"• •"0•% +*•"'•#" •"C•*$'#"/•%•% •#"0(%•"0••"••)$3"T! $E" •"0•% +*•"0••)•@%"••*7A"%•"'*!#67%•&%"
'•#"%•"8!'*!#67%•&%"•$%2"• •"C•*$'#3"`#•"%•"!••)0(•! !" •"Ducl"^odkV"

••••••• ••!•"#$! %&••••#$!

••••  1 - ••••••• !"#$!• •%$&'#()*!Dual!Lock,!+ !•-#!)•••-•*)•!.• /%(!.%•0!•$!)(•',!• !1•$!•$!• •%$&'#() *$!••/!2$•*•3!.•/!"2•/#!

"#$!x

••••  2 - 4*"•• !"#$!5 3• %•!• •%$&'#()*!Dual!Lock!$.1!.(#',!)• *56#•#•(0!••!.(#'!•••!.%6••,!+ !•-#!)•••-•*)•!.• /%(!.%•0 !•$!

.(#'7!8/+9•/••!:!$#•;!#$!2%-•*+•.•*•• • !••!5(2•/•1!•$0,!2%-•*+•.•*••• !••!2$%•()*!•••!•.•;•! ;#$*!)•••-+"#$7

••••  3 - <•.•= •••• !••!2•*•+"#•!+•#•"••!.(#'!••-#!)•••-•*)•!.• /%(!••/!Dual!Lock7

4>?8?@A:!B ;C• !.%•••2•!&*$•;!)(.•*$!+•#•"•$!E$;#•#•$*!•/++ •%*)(,!$••(!5 ;2#•/#!• !)(.•*•!2$%$)•-%*••*)1!•-+ ;•!••/!+•#•"••/
!••#!.%••$#$•••*•+1!••.•="•-•-0

 F 9$*'= ;• !1•*!"2 • !••.•= ••• *!•$!• •%(&'#$!Dual!Lock!••*0!$)%*9 ;0!="• *0!••/0!)$*!)(= !+•#•"• •! .$)%*960!••$!

•-+$5 +"#$!1%*(!••/7

G•$#!.*"H • !"#$!+•#•"••,!.*"•• !••!••-!2$+-•1• %-!••$= %•!5•+•!••/!6•• !#$!+-#!5*$•3 •$*7!<%$9•C• !•-#!;5*$ !••$= %•!5•+•!1•$#!

$%&1• %$!="• • !#$!C )• *56• • !••!+•#•"••!$.1!••!2$•()*7

8/+9•/••:!&*$!+ &(•$!•I)$*! •$••*)(!+•#•"•$,! E$%+1•• !+1#•!"#$!•!53•!• •!•-!E•%(7!B #!2% *(H •$*!#$!&;#•/#!1•$!+ !•- !+;$7

 !"#$%&  - J!•.•* •5•.•• !• .••+"% * 0!5 #!$#$E"%•#•$*!•!/.•5 *)#3•#•$*! 56!."%$!$E•#•#•$*!• !•/2$;$!="•-K

'()•*+,  - $•E$•;•• !•-#!1.'0!E$;# •$*

 -.•/•0•/•1•2-3-4  - $•E$•;•• !1.'0!E$;# •$*,!+ !•-#!+.(%$!•"%+$!5/•*)(!)$*!••/0!)%;)•/0!+ !•-!• *%(!2%'+(•'#!

.•/!E$;# •$*7

567839•+*6   - $•E$•;•• !•$!5;2•/$!)$*!•$!5•)(%*$!1.'0!E$;# •$*

:6(2;  - ••.•= •••• !••!2$•$%(!1.'0!E$;# •$*7!A!.•()$!J*5"$K!.•/!9%;•) •$*!+"•$!"2 *!•-#!(•.%-!.• /%(!+ !)$• 3=/#•-!

5/•*)(!)$*!••#!);•%*#•!&•1+.•!#1•*$7

#607</2*602-40=6+/82-2•4  - $•E$•;•• !1.'0!E$;# •$*!)$*!.*"•• !1••/0!••/0!)%;)•/0!+"•$!••/!6•• !•$!.•$M#(!#$!

••")•#•$*!.%•0!•$!.(#'7

&+3>•3?+4 - $•E$•;•• !1.'0!E$;# •$*,!+ !•-#!•••/••=%$!•"%+$!5/•*)(!)$*!••/0!)%;)•/0! &)•'9*•+"#•/0!••-!5$&)(#$7

@A//?96  - $•E$•;•• !1.'0!E$;# •$*,!+ !•-#!)(%•$!SD!.%•0!•$!)(•'!J5/•*)(K7

:*;=6+  - ••.•= •••• !"#$#!2$•$%(!1.'0!E$;# •$*!+ !••!•-+(5*!••/!•••!#1•*•!)"#•%•7!F 9$*'= ;• !1•*!•*!)3•*#5%•*!J$•-+;!

•'•-#()*$K! ;#$*!•+•*1+•%E•*!)$*!.$%(••-••*7

B6•C62+=840D*•.;6/•4  - $•E$•;•• !1.'0!E$;# •$*,!+ !•-#!•••/••=%$!91% *$!)$*!•-!5$&)(#$!)• *•••!)%$•6#•$0!••/0!

)%;)•/07

@A•CE?F- - N•E$•;•• !1.'0!E$;# •$*,!+ !••!);•%*#•!+"%•0!91% *$,!"#$#!)1))*#•!9%$2;•#$!O-•(,!)$*!••#!(•.%•!5 ;2•-!

)(•'!J#1•*$K7

$/•EE•338•?/?40=•2•32,3?+4  - $•E$•;•• !1.'0!E$;# •$*,! #• •60! &)$• ••-+"#•!+ !••!#1•*•!1%*•!)1#•%$!•••!•••.!

••/7

'()•*+,  -.•/•0•/•1•2-3-4 567839•+*6 :6(2;
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#607</2*602-40=6+/82-2•4 &+3>•3?+4 @A//?96 :*;=6+

B6•C62+=840D*•.;6/•4 @A•CE?F- $/•EE•338•?/?40=•2•32,3?+40

&/2;32*69-0 -.•/+=•0  - "2 • !5*(E•%$!• •()*$!$.1!"C*! • 3= %$!)•++(•*$7!B3•!$.1!$/•(! ;#$*!&*$!•-#!.;••$!••/!%•+.1•!J•$!
/.1••*.$! ;#$*!•2 •*)(!+ !••!Project!••/!QLLK7!82 •*)(!+ !•$!• •()*$!•-0!.;••$0:!••!"#$!••.•= • ;•$ *!2$•$%(!••-#!F(•-7!R !••!(•••!
• •()*!2•;•• !"#$!•/2$;•!•!)$••*• 2#*)1!J5 #!"2 *!•-+$•;$K!+*)%1!+•#•"••,!••.•= •••• !••!•••!)$•(=*!•••!+$%)$%*•+" #•!•-+(5*!••/!
••-#!9•% *•$#$•••*)•!&'#;$!•-0!.;••$0,!)$*!)• ;•• !•$!)$•3++$•$!••/!)$•$=*•3!1••!. %*••1• %•!&;# •$*7

&C80•(2,0 ¼ =•+026C6>?2•32?0260<23+0.2;32?0=,2+02<26+60G•8/60</•H0
•(2,0?;/•+0•CE,0
C•*•7?;)••2•

58*2•  - N/•1!••!+•#•"••!$•E$•;H •$*!•••!5/•*)1!.•$M#1!••;2'+$,!91% *$!•-0!F(•-07!B #!/.(%2•/#!• •%(&'#$!+ !x!&*$!#$!•$0!
)$=•5-&•••/#,!$••(!/.(%2•/#!+$%)$%*•+"#$!•-+ ;$!.(#'!•••!2$•()*,!)$*!$/•"0!•*!E'••&%$E; 0!=$!•$0!5 ;C•/#!1• 0!•*0!$. $%$;•-• 0!
• .••+"% * 0…!<•.•= •••• !•$!H /&(%*$!.(#'!••-#!.1%•$!1.'0!E$;# •$*,!+ •(!.*"•• !•••!••;2'+$!+ •$C3!•'#!& %$++6#7!A!$%2*)•!
="•-! ;#$*!+ !•-#!.1%•$! #• •60!$#•*2••!)$*!••!2 %•3•*!•-)'+"#•7!

C8*2•I 026C6>?2•32?0
2•0Jual0Locks003?
01?(),*+•0

C+<32?0
D8*?+•0•C8

0•(2<402+40)*•••<4

C+<32?0
/82+•0•C80
•(2•02-0
)*••••

•62;D6026+.K••264G0C?*;C6(H •*.+=•0><3-
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• ••••••!"# $••%&'•(•) *# •+,#: -,!. /•0%&: .•1.$)•%• %& !&2%3$& %4# &5"24#6 -,!. 7•8%••&: .•1.$)•%• %& !&2%3$& %4# 
9;!••.#6 -,!. %•)%&: .•1.$)•%• %&'# &74(&8# %&' •/;(9&'6 -,!. %3%.•%&: 73•%• %& •/;(9&6 9.• -,!. /3!/%&: /•&•.•!"•%• %& 
•8•%4!.<

••••• •!" •#$%&!  - '/;••&'2 %•). -.••9; /•;(!.%. /&' /•3/•• 2. +3••%• (•. .'%" %& !&2%3$&

1) =.• &• 78& &!;7•# >•••)# 9.• &• .2%)/.$&•? /•3/•• 2. ••••••%•)%• %& •8•%4!. (•. 2. $••%&'•(,•••<

2) @ .•••9, 53•4 %&' •'•%,!.%&# ••••;A•%.• /•"•5•%4 1•&2%)7. 9.• '/&!&2, >.$$; (•. 9;/&•&2 /&' .••&$•)%.• !• %4 •&!/&%•9, 6 

7•2 •)2.• 9;%• %•&!••"?<

3) B•••;A•%.• 2. •%,••%• !"2& 32. !3•&# %&' •'•%,!.%&# (•. %42 /•&/"24•, •.#<

 

'($! 1) – !*+!,-*.% .) $)•./,) .•0 )••••0  -%& !&2%3$& %4# &5"24# 9;5•%• !••" /;2* •%& %•./3A• •.# 9.• !••" /;2* •%& 
%•./3A• %4# ;$$4# &!;7.#< C/" %4 •%•(!, /&' 3••%• !"2& %& 7•9" •.# %•./3A•6 ••••;A•%.• 2. -••)%• 32.2 %•"/& 2. •%4•)+•%• %42 ;$$4 
>!.9••2, /$•'•;? %&' !&2%3$&'< B•••;A•%.• 2. •1&7•.•%•)%• !• 9;/&•&' •)7&'# D•'7&/;%*!. ./" %42 ;$$4 /$•'•; %&' -"•••&' 
%&••0!.%&#< E%& /.•;7••(!. %4# ••9"2.#6 !). 7&!, Lego 3••• .•1.$••%•) !• .'%&9"$$4%. 7•/$,# "D4# Fual Lock 3+* ./" %& %•./3A• 
.9••-0# •%& •*•%" 8D&#< G•2 3••%• 3+%•. 9&!!;%•. LegoH B•4••!&/&••)•%• 32. +8$•2& •.2•7;9•6 32. •.•%"9&'%&6 32. 2%&••3<< !/&••)%• 
2. %& 9;2•%•I J%.2 %& D•'7&/;%*!. 3••• •%••%•) .•1.$)•%• %& !&2%3$& "/*# 1.)2•%.•<

2!&#3%"4$! 5%6.)78!.9$!.)0 :! •,%"3•$!.! $8!-•)6• %39 ;<x=

>*+!,-*.% .•• •#$%&! !*+!,-*.% ;•!" .)8)•%.(*%.%= .•• •#$%&!

.! •,%"39$!.! %39 4?•"!••0 )3•4•0 •%•.&) 36."••0 )3•4•0

'($! @) – !*+!,-*.% .•• •#$%&!  - .•1.$)•%• "/*# 1.)2•%.• •%•# ••9"2•#6 !• %42 %•&'$,5•. %3•!. .2.%&$•9;<

'($! A) – !*+!,-*.% .)60 )3•4)B0 *8#4•)6  - .•1.$)•%• %&' •%. %&••0!.%.6 3•&2%.# *# &74(&8# %•# (•.!!3# 

•%& •.$;9•6 "/*# 9;2.%• 9.• !• %42 /"•%.<
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'($! <) – 3/*.% .) *8#4•)C  - E%& ;9•& %4# 9;!••.#6 73•%• •%4 53•4 K > (•. &74()•# (•. %&2 9.$8%••& %•"/& 2. 73••%• 9"!/& %& 
•/;(9&6 /.%,•%• ‘square knot’ •%& Moogle images? 

E%& ;9•& %4# 9;!••.#6 9.5&74(,•%• %& •/;(9& 9;%* ./" %&2 &•5&(02•& •827••!& >•827••!& &•5,# (*2).#? 6 9.• 73•%• 
%& •%& •%•&(('$" 9.•1;9• !•# %42 %•8/. !•%.+8 %*2 78& !/$• 9.•1•026 "/*# 1.)2•%.•< 

N•. 2. -;$•%• %42 9;!••. •%42 •'5!••!324 53•46 •490•%• %42 (9•• !/;•.6 9.• •%4•)+%• %42 !• !). •;-7& ••,!.%&# L< O42 /•3A•%• %42 
•;-7& ••,!.%&# L /•••••"%••& ./" "•& ••••;A•%.• (•. 2. ()2•• 4 7&'$••; %4#<

'($! D) – 8&)*!&$•*.% .) *B*.•$!  - "%.2 4 %•&'$,5•. %&' !&2%3$&' %4# 9;!••.# %•.-•3%.• 7'%•9; ./" %42 .•••9, 53•46 
%•.-;•• & •/;(9&# %4 •;-7& •• ••,!. L 9;%* ./" %4 (9•• !/;•.6 .1,2&2%.# %42 &5"24 2. /•%.•%•) •/;2*H  C2 "••6 !•%.9•2,•%• %&
 •1.•••9" ;9•& %&' !&2%3$&' %4# 9;!••.# •• ;$$•# 53•••# "/*# /•3/••< C2 7•2 !/&••)%• &8%• %"%• 2. -••)%• %& •*•%" •4!•)&6 
+.2.73•%• %& •/;(9& "/*# /•3/••<

'#*•  - E%4 -;•4 %&/&5•%,•%• •.$.•;: P42 !/;$.6 %. Q !&2%3$. /32.$%'6 %&'# 9•)9&'#6 32. ••%;9• ./" %. 3+• 9&!!;%•. %*2 
9.549"2%*2 >Romework?6 %. 78& .25•*/;9•.6 9.• %& ••••••"!•2& 9&!!;%• •• !/$•6 9)%••2& 9.• 9"99•2& ••0!.<

E/*• 1 E/*• @  (9.$, S4 7&9•!, ) T3•4 U T3•4 V

:%,"•• 3/*"$) *8#44)6 *.•• )•••• F.(*"$)
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••••••••• !"••#•
  2,!G•# .)"H9$!.! - ./&!.9•82•%• &/&•••7,/&%• •!1.2•)# •9$,5••# 9.• 9.$8D%• &/&•••7,/&%• •!1.2•)# %•8/•#<
  B.$;9• /)•%.# -••(&'••'%•)%• "%• %& •.$;9• .9&'!/;•• %& 2"%•& /$.W2" %&)•*!.6 9.• •)2.• 9•2%•.•••!32& ./" .2.%&$, 

/•&# 78•4< C/&18(•%• 2. 9.5.•)A•%• %& •.$;9• !• &%•7,/&%• !/&••) 2. .1,••• '/&$•)!!.%.< •/&•&7,/&%• '/"$••!!.6 9&$$ 4%•9" , 
($••%••"6 5. •/4••;••• %42 ./"7&•4 %&' •&!/"%6 •• •8(9•••4 !• 32. 9.•2&8••& •.$;9• >•%. /•••••"%••. %&'•2&'; ••4••!&/&•&82%.•
 9.•2&8•(•. •.$;9•.?< B•4••!&/&•,•%• 4$•9%••9, •9&8/. 9.•X, 2*/" /.2) (•. %4 •9"24 9.• %. '/&$•)!!.%. /;2* 9 .• 9;%* ./" %& 
•.$;9•< N•. 2. 9.5.•)••%• %'•"2 •4!;7•.6 ••4••!&/&•,•%• $•'9, •-,•%•. !&$'-•&8< J%.2 !•%.9•2•)%• %& •.$;9• (•.  !•%.1&•; , 
./&5,9•'•46 ••(&'••'%•)%• "%• 7•2 %& 7•/$02•%• , "%• 7•2 !32•• 7•/$*!32& 0•%• 2. %•.9)A••6 9;%• /&' 5. •/4•3.A• %42 9)24•4 %&' 
•&!/"%< P. %&'•2&'; /&' ••4••!&/&•&82 9.•2&8•(•. •.$;9•. 5. /•3/•• 2. 3•&'2 +•%'$)+•• %. •.$;9•. •9 %*2 /•&%3•*26 "•& 
2*•)%••. /••2 %4 !3•. %&' %&'•2&'; ()2•%.•< N•. 2. •$3(+•%• .9•.)& 9'!.%••!" •.$•&8 •/•%•3/•%.• 2. ••4••!&/&•,••%• 9&$$4%•9, 
%.•2). •%& .2.%&$•9" ,X9.• %& 7'%•9" ;9•& !• !3(••%4 •/•9;$'D4 %. Ymm >SXV’’?< C1•074# %.•2). 7•2 •/•%•3/•%.•< O42 
••4••!&/&••)%• .'%&9"$$4%. 7•/$,# "D4# Fual Lock 9;%* ./" %& •.$;9•6 &8%• 9.• (•. ;$$& $"(& /.•; 2. .•1.$)A•%• %. !&2%3$. 
"/*# /•••(•;1•%.•<

  I)•./,! !8)*.),9• - 9•.%,•%• •%. !&2%3$. •%42 .'5•2%•9, %&'# 9.%;•%.•4 •••02&2%.# 9.• •1)((&2%.# •'•2; %•# 
•%•••3# %&'# •20•••#< E•(&'••'%•)%• "%• &• ;+&2•# /••••%•31&2%.• •$•85••.6 •$3(•&2%.# %&'# ./" ;9•4 •• ;9•4 .2%•9.5••%02%.# "•&'# 
3•&'2 $'()•••<9•.%,•%• •%. !&2%3$. •%42 .'5•2%•9, %&'# 9.%;•%.•4 •••02&2%.# 9.• •1)((&2%.# •'•2; %•# •%•••3# %&'# •20•••#< 
E•(&'••'%•)%• "%• &• ;+&2•# /••••%•31&2%.• •$•85••.6 •$3(•&2%.# %&'# ./" ;9•4 •• ;9•4 .2%•9.5••%02%.# "•&'# 3•&'2 $'()•••<
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! !  

$%&'&() *+, 
Robot Game

-./+0+12%
1 - Gracious Professionalism ! - Z)•%• •'(•2•)# •/.((•$!.%)•#

  C(*2)A••%• •9$4•; •2;2%•. •• [\•]^@OCPC6 .2%•!•%*/)A&2%.# C_T`[•bE !• ••-.•!" 9.• •'(32••.d 

.25•0/&'# ./" %42 &!;7. •.# .$$; 9.• ./" ;$$•# &!;7•#<

  B%)A•%•’ /;2* •• •73•# ./" ;$$&'#6 .2%) 2. .2%••%39••%• , 2. %•# /&$•!;%•<

2 - J&$••%-!  - P& 9•)!•2& %&' fohot Mame •22&•) .9••-0# 9.• !"2& .'%" /&' $3••6 &/"%• /;•%• %& "•& 9'••&$•9%•9; ()2•%.•< 

  O42 ••!42•8•%• %& 9•)!•2& -.•••!32&• •• '/&53•••# •••%•9; !• %42 /•"5••4 , !• %& /0# 5. ,%.2 4 9.%;•%.•4 •%42 /•. (!.%•9"%4%.<

  C2 !). /$4•&1&•). 7•2 .2.13••%.•6 %"%• 7•2 3••• •4!.•).

  G•2 '/;••&'2 9•'!!32•# ./.•%,•••# , ./.(&••8•••#< C2 %. 7•.-;•.%• "$.6 %. +3••%• "$.< 

[.•.7•)(!.%.: 

Ð  •• •• •••!"• !•#!$% •& '•()%••!•%*)$% #•& •••!••%+" ,•&'-••& .%& •& &/$%0)$% •& )+•1!-/%& 2& &•&3#• $•&% 
4$+02&•&5 •66%789 •!•%&/*!••$ •#2•/•8 $-•&% /$+•*5
Ð  •• •• •••!"• !•#!$% "••:8 •& ‘ '•()%••!•%*)$% #•& •••!••%+" ,•&'-••& .%& •& &/$%0)$% •& )+•1!-/%&’ 9 /$• #'$% )(•&)-& 

&• • ,•&'-••&8 3•0)$% +&% &•!04$% •& )+•1!-/%& * &• &•&!•/•.1•-)$% ••• +0/•5

Ð  ;•2&••<•$)•$ •& )+#3•$)•$ #•)%= !&•&+&6•<•$ •02$•$ •%8 &!&%•*)$%8 +&% ••18 !$•%••%)••<8 !•6< +&609 +&% •"•$ 2& 

/%&!%)•7)$•$ "6$8 •%8 ;>;?@;AB;C !•1 )&8 &!••#••1• •& '•()%••!•%*)$•$5

Ð  •• •-& &!•)••6* &!&%•$- #•& !••*•% •& $-•&%’ !0•: )•• ••&!#D%’ /$• 1!0•'$% !•",6(•& &• &1•" $-•&% &•0!•/&5

Ð  •• #•& !••0•% $-•&% D:.•&3%)•#•• !0•: )•• '&60+%9 &660 /$• &•&3#•$•&% !•12$•09 •• •••!"• •!••$- +066%)•& •& 
!$•0)$%E!$•!&•*)$% !0•: ••15

Ð •• ( &!&-•()( •(8 &!•)••6*8 $-•&% •• •••!"• •& ‘ $-•&% )•%8 )+06$8’9 &1•" /$ )(•&-•$% "•% !•#!$% •& &•#,$% •& )+&6•!0•%& *

 •& 3•0)$% )•(• +••13*5   

3 -•••••• !"#$%•&'(%$#)*+••,$-%  - •••••• •!"#!••$%•&'(•• •!&)*$!#•%+,•&•#-!) #" : 
Ð .#"(#/•0"•!/ 1/+••!1!/2" 1•'/'!••" 0&•2!••"#+!0"#-!•#•3*•" #-4

Ð 5"#!6&3/•#!7•2 •••&0• •2!1! •!•38•-!••#-!9&•• 1-:!*•#••1-!••"#+!0"#-!•#•3*•" #-4

Ð ;•#!6# 3/ #/'!••2!(#!•••••</•!"#!•• •!"#!+/8<•+!•• •!)8+!&)*$!••••7••0"'-=!#" +6••2)••"'-!1!•&&+••<-!•&'••%•••#-4

Ð >!7+#+ ' 1-!••#•"•+!/•!••+•#/•)!"#!,#(••&•*1/•+!••!,3/'! '"!••)(•/'!•+#-!#•#• '/'-!1!•")-!•••+••+/••<4

Ð ?#"••-!7•"!••"#+!/•*•2••-!*+#! •!@A!••#*•# +63!/2"0,'4

    ;+&1/ •B!C"!•/••-!9 #!•#+7+3=!)8+!•+!•••••"' 0-: !7+#%$"•• •!••! •" !7+#+ ' 1!6#+!•••••• • !••!/•,#/•)!"#!• 6%•3/• •!

,3/+•'!#•%+,•&•#!6# 3! '!7+3•6•+#! '-!/2"••+&•#-!/#-!•• 3! •"!#*D"#!/#-!=!•••••• •!"#!•3•• •! •2-!#•%+&•*)•• "•2-!!•)" •2-4

 C2 )-!•!6#")"#-!7•"!••"#+!7+# #*1!•••-! •2-!7+#+ ' 0-!"#!••"#+!••+•+6••-=!#&&3!"#!••"#+!••! •!•0••-!/#-!) #"!08•2"!63"•+! •!

72"# )"!"#!6••"•2"!/$/ 3=!6#+!•#•)&#!#2 3!'!#•3" '/'!••"#+!#/#%1-4!C2 )-!•!6#")"#-!7•"!(#!••0••+!"#!••"#+!•0••-!/ •# '*+6 1-4
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! ! !  

! ! !  

4 - .•!$+•"!&!"!$  -  6#(D- !8 •E• • !6#+ !•••*•#••# •E• • ! • !••••) !/#-= !08• • !/ • !"•2 !/#- !•$- !•+ !••••'(•2 0-= !•+ !7$•' 0- !6#+ !•+!
•(•&•" 0-!•••/•#(•<"!••&<!/6&'•3!"#!63"•2"!)&•-! +-!••/ •-!/$/ 0-!6#+!•#"•••+) 2••-=!#&&3!(#!••0• •+!"#!••/ •!•3" #!0 •+••+!*+#!
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! !

! !

! !

A gap between the mat 

and a side border wall is 

included in the base.
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EV3

RCX TOUCH

EV3 ªLARGEº

NXT TOUCH

EV3 COLOR

EV3 ªMEDIUMº

NXT LIGHT

EV3 ULTRASONIC

NXT

NXT COLOR
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RCX

NXT ULTRASONIC

NXT

RCX LIGHT

RCX

RCX ROTATION
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&/#0/!&'8"!#2' &!"&•(/9"•+•(/9"-!•!&- /!&'•#1#"!•8"•%#"Lego"•(/".!:#(#•!•"•!•!-2•15"

6•?" ••••••(#•!•"2**(•"-•#%•)• 95

22 - ,)$#-.,%,('(#%  - @!"8••!"•%9"•(&8•%•!9"•$(/#"0(3 :"•!•!•2#1"0 #"•&$+(/#"'8#("!/•2"•(/" :#!•")0%"•2#1"•(

"•('•8•"&!9"•%"&/,- -••'•#%"&••,')5"  
 A"0•!••%•)9"' ••2 •B••(&3•• •"(••0)•(• "•$ • "'!<:"&!9;"'•&!")"•71"!•8"•%#"•:&•!5"

 ••• •••• !"•#•$" %•$&•'(• )'• •&$ •#*+,$ )-#&.
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23  -  ••••  •••••!"#$••  •"%%••$• - !/"$  "0'•#*0&$••'  ••••  1•"(•#&$'(•  (&!!••'•  2  %•%("•*3  )'•  +#2%1  !" 
&0&'&420&•" •#50& %•&$ 4'•),$'%!5. 

 !6$•••••(•'(•  1•"(•#'(• !*#1 "0'•#*0&$••' %•1$ 0"#'&+2 •,$ PIT

 !6$•'("7!"$• 0&• •"'•&•#)&-$ %•$ •1•"+"'#'%•2#'• 4"$ "0'•#*0&$••' 0&•* (•' 0&•8"$•. 9• Bluetooth 0#*0"' $• "7$•' ( •"'%••

24 - •"&$'%$•"  -!9& #&!05• !0&#"7 $• 0#&)#•!!••'%•"7 +#1%'!&0&':$••3 !5$& •• LEGO MINDSTORMS; RoboLab; 

NXT<G; 2 EV= •&)'%!'(• >&0&'•420&•" *(4&%1?. /"$ "0'•#*0&$••' •••• •&)'%!'(•. 

 !@••%•('•; 0#&%82("3 (•' $*"3 "(45%"'3 •05 •• "0'•#"05!"$• •&)'%!'(• •05 •&•3 (•••%("••%•*3 >LEGO ( •' National 

Instruments? "0'•#*0&$••'; •••• tool kits %•!0"#'••!A•$&!*$&• •&• LabVIEW tool kit; 4"$ "0'•#*0&$••'. 

 !6••53 & (•$5$•3 8*•"' *$• 5#'& %•1$ •4'(7• 5%&$ •C&#• •• •&)'%!'(•; (•' *•%' A•F&•!" *$• •&)'(5 5#'& %•& •' "!0"'#7• F1••!" $• 

*+"' *$•3 (#'•23 •&• •&•#$&••< "•+•#'%•: )'• •1$ (•••$51%2 %•3H

25 - (•!•)$•'•$'  -!6$ •& #&!05• 0•#•A'•F"' •&•3 (•$5$"3 )'• •&$ "0'•#"05!"$& "J&0•'%!5 (•' 4"$ !0&#"7 $• 4'&#8,8"7; 1 •05C•%1

 "J•#••••' •05 •&•3 4'&#)•$,•*3; •••• "7$•' 0'8•$5 1 &!•4• $• !1$ !0&#"7 $• "0'•"+8"7 )'• A#•A"7&.

••••••••• •!"#$#•$#••%&
26 -•*•"#"%" + #••!" + •*•"#"%" + #••!" + •*•"#"%"…

 K0&!*$,3; (•8" C&#• 0&• J"('$••" >2 (•$"•" "0•$"((7$1%1? •& #&!05•; •••5 "7$•' «•••5$&!&» (•' "0'•#*0"••' $• •" '•&•#)2%"'. 

Ð ••"3 &' %•#••1)'(*3 ••••)*3 0•$, %•1$ 07%•• *J, •05 •1$ Q•%1 0#*0"' $• &C"7•&$••' %•& •••5$&!& #&!05• >0&•* •05 *$• $"(#5

 #&!05• (•' 0&•* !" •• +*#'• %•3?. 

 !U5•'3 •))7J"•" •& •••5$&!& #&!05•; •••5 "7$•' «$"(#5» (•' 0#*0"' $• )7$"' "0•$"((7$1%1 •05 •1$ Q•%1. 

Ð  •••$  •&  #&!05•  "7$•'  $"(#5  !0&#"7•"  $•  •&  +"'#'%•"7•"  %-!C,$•  !"  •&$  (•$5$•  YZ(•'  $•  (•$"•"  "0•$"((7$1%1 %-!C,$•  !"  •&$ 
(•$5$• =[ (•' Y\ 5••$ "7%•" *•&'!&'. 

27 - %•'•  -!  ]$• •$•'("7!"$& "7$•' «!*%•»; 2 *+"' «•(&•!02%"'» !'• 0"#'&+2 •$ &0&'&420&•" !*#&3 •••&- •&• •$•'("'!*$&• * +"' 
0"#•%"' •1$ 0"#7!"•#& •13 0"#'&+23. 

 U" •••• •5)'•… 9& $• "7$•' «!*%•» *$• •$•'("7!"$& %1!•7$"' $• 4'"'%4-"' %•&$ 5)(& 0&• (•8&#7F"' •••2 •1$ 0"#'&+2 0•$, (•' (••,.  

 9& 0"#70&• «!*%•» 8",#"7••' «!*%•» "(•53 •$ •0•'•"7••' «K^9K_`c !*%•». 

 d «"0•C2» 4"$ "7$•' •$•)(•7• )'• $• "7$•' «!*%•». 

 9• •$•'("7!"$• •0&•&)7F&$••' •$"J•#•1•• •& *$• !" •& •••& (•' •$"J•#•1•• •05 •&•3 !"••C&#"73f4&+" 7• •&•3.  

Ð KJ•7#"%1g ]$• %-!0•")!• •05 !'(#• •$•'("7!"$• 8",#"7••' *$• •$•'("7!"$&. 

 « ]J,» 0•$•• %1!•7$"' K^9K_`c *J,. 

(,-,./012,3, %45, 6,7 89:

ROBOT!=!Kj`
pqv9wqx Kj`

ROBOT!=UKc6
pqv9wq !=UKc6

ROBOT!=!UKc6
pqv9wq =!Kj`

ROBOT!=Kj`  
pqv9wq =UKc6

ROBOT!=UKc6
pqv9wq !=!UKc6

ROBOT!+ !pqv9wq
ª9K_Kwqc UKc6 º
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28 -•(•;•

 U5$& 5••$ •• •$•'("7!"$• *#+&$••' %" •!"%1 "0•C2 8",#"7••' «"0•C2». 

 q0&'•420&•" •!"%1 "0•C2 !"•#•"' %•$ «"0•C2». 

"#&'&••!• #!()#•••!!)'*•'$
29 -•($•*<$•= ••••= •("•*<$• ••$ <•"'  -!q•'420&•" (•$"' •& •••5$&!& #&!05• %•3 %•1$ 07%•• *J, •05 •1 Q•%1 >(••5 

2 (•(5? !*$"' *•%'; "(•53 •$ •& ••••J"' •& vqU@q9. 

 9• !&$•*•• •,$ •0&%•&•:$ 4"$ 4'&#8:$&$••' &-•" "0•$•C*#&$••'. 64*%0&•• •$•'("7!"$• 4"$ !"••('$&-$••' *J, •05 •1$ 0&#"7• •&• #&! 05•. 

 p&#•7& 0&• +•$"' "0•C2 •& #&!05• *J, •05 •1 Q•%1 *+"' •C"8"7f*%•, •05 ••8&3 0•#•!*$"' "("7 

q05•"… 9& #&!05• !0&#"7 $• (•••%•#*y"' •05 !5$& •&• •1$ "•(•'#7• $• "(•"•*%"' •0&%•&•*3; (•' •(5!1 !0&#"7 $• 

(•••%•#*y"' 0#&1)&-!"$• •0&•"•*%!•••.  

30 - >•%$• %"#•••?# !-!z1!'• !&$•*•&• "7$•' 5••$ *$• !&$•*•& *J, •05 •1 Q•%1 "7$•' "••••,!••'(5 (•'f2 •& •••&(5••1•& 

4'0•23 5y13 Dual Lo{k *+"' +,#'%•"7 •05 *$• •••5$&!& #&!05•. !>U0&#"7 "07%13 $• %•!A"7 5••$ 1 0•%•#*•• (•••##"-%"'H? 

 +,-./!-0123451!671!6.089:172;.!<;2/!2,!6./8<7.;!20=!>?80=!@";1A1;B!CDEF!•G;H87I,J!";1A1;B!KL!

 6$ (•0&'& !&$•*•& A•8!&•&)"7••'; •••• *+"' (•••%•#•C"7 %•1$ 4'•4'(•%7•; 1 •0&%•&•2 %1!"':$"••' +,#73 A•8!&•&)7• .

 6$  •&  A•8!&•&)&-!"$&  !&$•*•&  (•••%•#*C"••'  (•••  •1  4'•#("'•  !'•3  0#&C•$&-3  •%+"•13  4#•%•1#'5•1•• 3  •#)5•"#•  >•(5!•  (•'  *$• 
4"••"#5•"0•& •#)5•"#•?…
 6$ 1 0"#'&+2 A•8!&•5)1%13 "7$•' •(5!• &#••2; •& #&!05• !0&#"7 •(5!• $• %(&#•#"'. 

 6$ 1 0"#'&+2 A•8!&•5)1%13 4"$ "7$•' &#••2; •& #&!05• 4"$ !0&#"7 $• %(&#•#"'.

 q0&'•420&•" "0'••+7• %•1 A•8!&•&)7• 0&• 0#&C•$:3 &C"7•"••' %" F1!'• !&$•*•&• %1!"':$"••' +,#73 A•8!&•&)7•. 

 q0&'•420&•" F1!'• !&$•*•&• 0&• "J•#••••' 0#&C•$:3 •05 ••8&3 %•2%'!&f%•$•2#1%1 •13 07%••3 A•8!&•&)"7••' !" •& 0•"&$*(•1!• •13 •!C'A&•7•3.

31 - (•!•%)•'• -!@•#*!A•%1 "7$•' 5••$ •& #&!05• %•3 "$&+•"7 •1$ 07%•• 2 •& #&!05• •13 •••13 &!•4•3. 

 9& #&!05• %•3 4"$ "0'•#*0"••' $• "01#"•%"' •& #&!05•; •1$ 07%••; 2 •1$ %•#••1)'(2 •13 •••13 &!•4•3; "(•53 •$ "0'•#*0"••' %" (•0&'• •0&%•&•2.

 d "0•C2 4"$ "7$•' •$•)(•7• "(•53 •$ +#1%'!&0&'"7••' 1 •*J1 «"0•C2».

Ð KJ•7#"%1g d *!!"%1 "0•C2 $• !"•#•"' )'• "0•C2. 

 ••&' &' 05$•&' 0&• 4•$1•'(• "%"73 2 •& #&!05• %•3 (&%•7%••" %•1$ •••1 &!•4•; 47$&$••' %" •••2$ •••5!•••.  

 6$ 4•& #&!05• !0•"+•&-$; "0'•#*0"••' (•' %•• 4•& $• )7$"' "0•$"((7$1%1 +,#73 0&'$2. q0&'&420&•" C&#•7& "!0••("7 "0'%•#*C"••' 

%•1$ Q•%1 •13 &!•4•3 2••$ 4"$ 2••$ "("7 0#'$. 

 `3 8*!• •-+13; 1 •••1 &!•4• !0&#"7 $• *+"' (••-•"#"3 "0'45%"'3 %" !'• •$••),$'%•'(2 4'•4#•%•'(2 •0&%•&•2; 2  7%,3 •0&•-+"' $• %•3 

A&182%"' %" !'• %•$"#)••'(2 4'•4#•%•'(2 •0&%•&•2. 

32 - Junk Penalty !-!9& |unk }enalt~ 47$"••' %•& •*•&3 •&• )-#&• )'• (•8" %•#••1)'(5 •$•'("7!"$& 0&• *+"' ")(••••"'C•"7 *J, •05 •1  Q•%1.  

33 - ("$#• •@•(•?'•'  ['3A 3/BAC 3AD ,1:E, ]!-d 0&'$2 "J•0•,%13 •C&#• %•& •*•&3 •&• )-#&• •$g 

 1 !*)'%•1 4'•%••%1 •&• #&!05• "7$•' !")••-•"#1 •05 •& 4'0••%'&>$5•'&f A5#"'&? 0•••&3 •13 Q•%13.

 *$• %•#••1)'(5 •$•'("7!"$& "(•"7$"••' C•$"#• *J, •05 •& >$5•'&f A5#"'&? 0•••&3 •13 Q•%13. 
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'*#( "•MN• )'&#"$ "•!()#••
34 -<•$!$'••' •"* !"%("•

 U5$& 4•& ••&!• •05 •1$ &!•4• "0'•#*0&$••' (•8" C&#• %•& 4'•),$'%•'(5 •#•0*F' "(•53 •$ •0•#J"' 0"#70•,%1 *(••(•13  "0'4'5#8,%13 .

 d •05•&'01 &!•4• 0#*0"' $• !"7$"' 07%,; %-!C,$• !" •'3 &41)7"3 •,$ 4'&#)•$,•:$; •••• 5+' 0&•- !•(#'•€ ;"0"'42…

€/'•C&#"•'(• !*•1 •13 &!•4•3 !0&#&-$ $• !0&•$ 2 $• A)&•$ 5••$ 8*•&•$ %" &0&'•420&•" %•')!2; "C5%&$ •1#"7••' •& 5#'& •,$ 

4•& ••5!,$. 

35 - •("F•••*'• !-!c•3 "0'•#*0"••' $• •0&81("-"•" 0#•)!••• %•1 Q•%1; *J, •05 •1 Q•%1; •(5!• (•' *J, •05 •& •#• 0*F'… 

 ]$• •0&81("•!*$& •$•'("7!"$& "7$•' •••5 0&• %•3 "0'•#*0"••' $• +"'#7F"%•"; (•' •& &0&7& !"•#•"' %•$ $• "7$•' %•1 Q•%1; 

•(5!• (•' •$ 4"$ A#7%("••' %•1 0#•)!••'(5•1•• "("7. 9• •0&81("•!*$• •$•'("7!"$• (•8&#7F&$••' ,3g

 !q•'420&•" 0•#*+"••' •05 •1$ &!•4•; •& &0&7& •& #&!05• 4"$ *+"' !"••('$2%"' *J, •05 •1 Q•%1. 

 !q•'420&•" •02#+" %•1 Q•%1 5••$ "7+" •#+7%"' & )-#&3 (•' •& #&!05• 4"$ !"••(7$1%" *J, •05 •1 Q•%1. 

 !q•'420&•" C*#$"' •& #&!05• %•1 Q•%1.

 U0&#"7•" %" &0&'•420&•" %•')!2 $• +"'#'%•"7•" •• •0&81("•!*$• •$•'("7!"$• "C5%&$ •& #&!05• 4"$ •••1•"0'4#• !" ••••; 

%•!0"#'••!A•$&!*$&• (•' •1 •&0&8*•1%1 •,$ •$•'("'!*$,$ >"$•"•:3 !*%• %•1 Q•%1? :%•" •& #&!05• $• •••1•"0'4#•%"' !"  •••• 

(••• •1 4'•#("'• •••5$&!13 0"#'54&•. 
 9• •0&81("•!*$• •$•'("7!"$• 4"$ "0'•#*0"••' $• *#8&•$ %" "0•C2 !" &•'420&•" *J, •05 •1 Q•%1 "(•53 • 05 •••• •0&81("•!*$• •$•'("7!"$•. 

 K(•53 07%••3 •• •0&81("•!*$• •$•'("7!"$• A#7%(&$••' %•$28,3 !*%• %" (&••7 2 %" 47%(& 0•$, %" *$• •#•0"F•('. !

 K$•53 07%••3 •• •0&81("•!*$• •$•'("7!"$• (•' •••• 0&• +"'#7F"••' •& #&!05• (•' •••• •$•'("7!"$• !0&#&-$ $• " J*+&•$ •05 •• 5#'• 

•13 Q•%13; "C5%&$ 4"$ •0•#+"' (•!7• %•#••1)'(2 2 4'•%0•%1 %+"•'(• !" •1$ •&0&8*•1%1. @•#•(••&-!" 0#&%0•82%•" $• (#••2%"•" 

5•• •• "$•53 07%••3 •0&81("•!*$• •$•'("7!"$• !*%• %•1 Q•%1. 

 9• !&$•*••  •,$  •0&%•&•:$ (•'  ••  •$•'("7!"$•  0&• *+&•$ 05$•&•3 0•$••  0#*0"'  $•  !*$&•$ %•& 
&0•'(5 0"47& •&• 4'•'•1•2. 
36 - !6••5 "7$•' •& +#&$'(5 4'•%•1!• •05 •1$ :#• 0&• 8• C••%"•" %•1$ 07%•• (•' 0#'$ J"('$2%"' & 
•):$•3.
 6••53 "7$•' & +#5$&3 0&• *+"•" >•&•••+'%•&$ *$• •"0•5< !0&#"7 $• 0&'(7•"'? )'• $• "•&'!•%"•" •&$ "J&0•'%!5 %•3 (•' $• "•&'!•%•"7•" (•' "%"73 &' 74'&'.

 G-A/3A72,50,  G-A 3AD ,1HE, !-

 $;!;12.<7H-71;!O0=!O;83P012;.!;OA!2,1!0-/6;!O0=!<8;20?12;.!;OA!2;!-34,!2,B!0-/6;B!-;<8./!;OA!20 !28;O3Q.!
O83O7.!1;!7O.9758,90?1!O8.1!G7<.1RI7.!0!>?80BF!

 c" •••5 •& +#5$& (•' !5$& !0&#"7•" $• #•8!7%"•"< '%&##&02%"•" >{alibrate? •&•3 •'%81•2#"3 C,•53 (•' +#:!••&3 "(•53 

A•%13. >•••2 "7$•' 1 "J•7#"%1 %•&$ ‚•$5$• =ƒ? (•' &0•'(• $• "•*)J"•" •1$ 07%••.>A•*0" (•$5$• =„?

 #=2R!2,1!I2.>-R!@<;.!/447B!–S43O7!<;1A1;!TUE!-O087H27!7OHI,B!1;!6.7=972RI727!<;.!1;!;O09,<7?I727!7G0O4.I-AV!1;!

>7-HI727!2;!pneumaticsV1;!720.-/I727!20=B!-,P;1.I-0?BV!1;!W082:I727!<;.!1;!I,-;63X727!20!Yobot!V!<;.!1;!

720.-/I727!2;!O/12;!>.;!2,1!‘’7<<H1,I,’’!@<;1A1;B!ZDE

37 -4B/1IAC GA7J3K3,C G053,C

 /"$ !0&#"7•" $• •0&%•$•#!&•&)2%"•" •• !&$•*•• •0&%•&•:$; &-•" (•$ 0#&%,#'$•.

 ‚••• •1 4'•#("'• •13 0#&"•&'!•%7•3 0#& •&• •):$• (•' !5$&; !0&#"7•" $• F1•2%"•" •05 •& 4'•'•1•2 $• J•$•"•* )J"' 5•' (•0&'& 

!&$•*•& "7$•' %,%•• %•1!*$&; •••• 4"$ !0&#"7•" $• F1•2%"•" $• %•18"7 (••• 0•#•))"•7•; "$•53 2 "(•53 (•$&$'%!:$.

38 - •BB,14C /63JC LM5KC!-/"$ !0&#"7•" $• •&0&8"•2%"•"; %•"7•"•"; "0"(•"7$"•"; +#1%'!&0&'2%"•" 2 "01#"•%"•" &•'420&•" 

"(•53 Q•%13 !" •& +*#' )'• •5)&•3 %•#••1)'(23. /"$ !0&#"7•" $• (•$"•" (•!7• ••••)2 "(•53 Q• %13 "(•53 •05g
 60&82("•%1 •$•'("'!*$,$ >‚•$5$•3 =†?

 U7• &#82 "((7$1%1 •&• #&!05• >‚•$5$•3 Y\?

 60&!•(#•$%1 •&• #&!05• %•3 >‚•$5$"3 Y‡ (•' Y[?

 60&!•(#•$%1 (&!!••':$ •&• #&!05• %•3 >‚•$5$•3 Yˆ?

 60"$"#)&0&71%1 •&• #&!05• %•3 >‚•$5$•3 Y„?

 6•-+1!• >‚•$5$•3 †\? .
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39 -F45K /660EK5KC N/G,E/660EK5KC -!)'• •1$ "((7$1%1 •&• •):$• (•' )'• (•8" "0•$"((7$1%1g

 ‚6‰K UKvqc •&• #&!05•; %•!0"#'••!A•$&!*$,$ •,$ "0"(••%",$; •,$ (••,47,$ (•' &•'420&•" A#7%("••' %" "0•C2 !" •& #&!05•; 

(•8:3 (•' &0&'&420&•" •$•'("7!"$& 0#5("'••' $•  !"••('$2%"' 2 +#1%'!&0&'2%"' 0#*0"' q_6 $• A#7%(&$••' (•' $• +,#•$" K^9K _`c 

!"3 •1$ Q•%1.
 9& vqU@q9 !0&#"7 $• "7$•' %" "0•C2 !" •$•'("7!"$• •• &0&7• 0#5("'••' $• !"••('$2%"' 2 $• +#1%'!&0&'2%"' •••• •• ŠKvw6 %•3  5+'.

 9& 0#5)#•!!• •&• #&!05• !0&#"7 "7•" $• •#*+"' "7•" 5+' •••• 5•• 0#*0"' $• "7$•' •(7$1••.

 I6$ •& #&!05• 0#5("'••' $• !"••('$2%"' *$• !&$•*•& •0&%•&•23 •05 •1 Q•%1; 0#*0"' $• !0&#"7•" $• %1(:%"•"f 0•#"•" •••5 

(•' !5$& •& !&$•*•&> "(•53 •$ %•3 F1•"7••' (••' •••&?.

 U0&#"7•" $• %+"4'•%"•" (•' $• +#1%'!&0&'2%"•" *$• 0••7%'& !" Le‹o :%•" $• !0&#"7•" $• %•&+"-%"•" •1$ (••"-8•$%1 •&• #&!05• 

%•3; •••• 1 +#2%1 •&• 8• 0#*0"' $• 0"#'&#7F"••' 0•$•• !5$& %•1$ 0"#'&+2 •13 Q•%13; (•' 8• 0#*0"' $•  •& •C2%"•" 0#'$ •1$ "((7$1%1 

2 "0•$"((7$1%1. /"$ "0'•#*0"••' $• !•#(•#"•" •& +•••(' &-•" $• +#1%'!&0&'"7•" +•#•7 )'• %•5+"•%1. >6$•C&#• %•&•3 (•$5$"3 ZY; Z„; 

(•' Y\?"'(5$• ! ! !
•• (•#•• (!•(•$ #• @••$#•#• %•'• '••# )•'•

40 - .7,.76,50, 4E,-9KC

 Œ'• $• J"('$2%"' & •):$•3; & 4'•'•1•23 "•*)+"' •1$ %,%•2 8*%1 "((7$1%13; (•' !"•• 47$"' %2!• %•&$ "(C,$1•2.

 ‚•8:3 J"('$• 1 •$•7%•#&C1 !*•#1%1; •0•:$"•" •& *$• +*#'; *•&'!&' "7•" $• •(&•!02%"•" •& (&•!07 2 $• 4:%&•$ %2!• %•&$ 

•'%81•2#• $• "$"#)&0&'2%&•$ •& 0#5)#•!!• •&• #&!05•.

 ‚••• •1 4'•#("'• •13 •$•7%•#&C13 !*•#1%13g "(•53 •05 •& (&•!07f %2!• "$"#)&0&71%13; 4"$ !0&#"7•" $• +"'#7F"%•" •& #&!05• 2 

&•'420&•" •(&•!0• 2 0#5("'••' $• !"••('$2%"' 2 $• +#1%'!&0&'2%"'. 

 d •(#'A23 +#&$'(2 %•')!2 "((7$1%13 "7$•' 1 •#+2 •13 •"•"•••7•3 •*J13 •13 •$•7%•#&C13 !*•#1%13; 50,3 ‘ *•&'!&' @•!"H’ 

 6$ +#1%'!&0&'"7••' *$• !1 •"(•'(5 %2!•; 50,3 !'• (5#$• 2 *$• !0•F"#; 1 +#&$'(2 %•')!2 •13 "((7$1%13 •••5 •(#'A:3 •& %2 !•.

 91$ •(#'A2 +#&$'(2 %•')!2 "((7$1%13; "7•" 0••••" *$• (&•!07 "7•" 47$"•" %2!• %" *$• •'%81•2#• $• J"('$2%"' 2 $• "$"#)&0&'2%"' 

•& 0#5)#•!!• •&• #&!05•. 9& #&!05• 0•*&$ 8",#"7••' "$"#)5 (•' •••5$&!&.

 Œ'• 5•"3 •'3 •05•&'0"3 "(('$2%"'3 >0&• &$&!•F&$••' "0•$"(('$2%"'3? 4"$ •0•#+"' •$•7%•#&C1 !*•#1%1. q 4'•'•1•23 0•#•(&•&•8"7 

)'• $• "0'A"A•':%"' 5•' 5•• "7$•' %" %,%•2 8*%1 "((7$1%13 (•' "%"73 "$"#)&0&'"7•" •& #&!05• %•3 •1 %•')!2 0&• "0'8•!"7•".

 6$ •& #&!05• !0"' (•' A)"7 •05 •1 Q•%1 +,#73 4'•(&02 2 "0'##&2 •05 "%•3 •••5 4"$ 8",#"7••' "0•$"((7$1%1; &05•" 1 8*%1 (•' 1 

4'•4'(•%7• "((7$1%13 4"$ *+&•$ "C•#!&)2.

 605  •1  %•')!2  0&•  8•  J"('$2%"';  •&  #&!05•  !0&#"7  $•  0•"'  &0&•420&•"  (•'  $•  "(••8"7  %"  &0&'&420&•"  !*)"8&3  %"  &0&'•420&•" 
(••"-8•$%1 %•!0"#'••!A•$&!*$,$ (•' •,$ •&'+,!••,$.

41 - E/6-J -A2GJ3 /E 245: ,1HE, !-!5••$ •& #&!05• "7$•' $"(#5; %•1 Q•%1… !c" 0#&%82(1 •&• ("'!*$&• 

!" %•&$ ‚•$5$• =ˆ; !0&#"7•" $• J"C&#•:%"•"; "0'4'&#8:%"•"; (•' J•$•#•8!7%•" •&.

42 - ,E,16,5376O /G,E/660EK5K  -!(•8" C&#• 0&• •(&•!0••" •& #&!05•; &0&•420&•" (•' •$ A#7%("••'; 8",#"7••' ‘$"(#5’ 

(•' 0#*0"' &0,%420&•" (•' •!*%,3 $• •& 0•#"•" (•' $• •& !"••C*#"•" %•1 Q•%1 >•$ 4"$ "7$•' 241 "("7? 50&• '%+-"' & ‚•$5$•3 YZ. •••$ 
"7%•" *•&'!&'; •(&•&•8"7%•" •&•3 ‚•$5$"3 =[ (•' Y\ :%•" $• •& (•••%•2%"•" (•' 0••' •••5$&!&.
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43 - GA7EO -A2GJ3 -!•••*3 %•!A•7$&•$ (•8" C&#• 0&• •(&•!0••" *$• •••5$&!& #&!05• •& &0&7& A#7%("••' 

K‚9qc Q6cdc. . ! d •J7• •13 0&'$23 47$"••' %•'3 60&%•&•*3 0•#•(••,.

44 - GA7EO PA-30AD!-!(•8" C&#• 0&• •(&•!0••" •& #&!05•; •$"J•#•2•,3 0&• A#7%("••'; •$ *+"' C&#•7& "(•53 

A•%13 •& &0&7& 4"$ "7+" (••• •1 4'•#("'• •13 0'& 0#5%C••13 "((7$1%13; & 4'•'•1•23 A)•F"' •••5 •& C&#•7& "(•53 
0•'+$'4'&-.

45 - GA7EO /G463,5KC Q2/ LM5K 3A I4-7R!-!d 0&'$2 "0*(••%13 %•!A•7$"' "7•" 5••$g

 6(&•!02%"•" •& #&!05• 5••$ 1 !*)'%•1 4'•%••%2 •&• "7$•' "!C•$:3 •& 4'0••%'& !*)"8&3 •05 •1 0•••&3 •13 Q•%13 >•05 ^5•& 0#&3 Q&##•?.

 6(&•!02%"•" *$• •$•'("7!"$& %•#••1)'(23 "$: "(•"7$"••' "(•53 Q•%13 %" !")••-•"#1 •05%••%1 • 05 •& 0•••&3 

•13 Q•%13 >•05 ^5•& 0#&3 Q&##•?.

46 - 5G,524EA -A2GJ3 !-!!0&#"7•" $• !•F*y"•" 8#•-%!••• •05 *$• "!C•$:3 %0•%!*$& #&!05• %" &0&'•420&•" +#&$'(2 %•')!2; •05 
&0&'&420&•" !*#&3 +,#73 "0'A&•2 0&'$23.

47 -SA-7524EK 67EK3O-/C!-!•$ 4"$ 8• 0#&%0•82%"•" •••"3 4&('!•%7"3; (•' •& #&!05• %•3 "7$•' "(•53 Q•%13; F&#7F&$••3 

•&•3 ('$1•2#"3 •&• (•' 4"$ ••J'4"-"' 0•*&$; !0&#"7•" $• •& •0"$"#)&0&'2%"•" +,#73 $• "7$•' !*#&3 (•0&'•3 %•#••1)'(23 (•' $• •& 
•C2%"•" %" "("7$& •& %1!"7& +,#73 0&'$2.

48 - 53M5K 53-,3K176OCN,6-0L/7,C

 6$ •• !••'• %•3 (•$&•$ •1 4&••"'• "$53 •'%81•2#•…

 6$ •& +#&$'(5 0"#'8:#'& "(•*•"%13 )'• "0•C2f4'•(&02 •&• •••5$&!&• #&!05• "7$•' 0&•- A&•'(• •(#'A*3 >=; ‡; Z; 

6v@6jK 9`v6H?…

 •• ••• ••• !•"#$"•$% "&' $!&( )•(#*+"•• , )(&-'.#$$+"•• •)/ "%• •!(01+•• "&' •()#*••"&233 !•• /.• •'"# +0••• +•-••, 

$"& 4•••"%",5 &• 4&!•••$0+2 )&' +)6-+.&7•"•• 4+• )•0(•&'• )/•"&'2 $"& $'•&.•!/ $!&(3

8•(#4+•*••: •• "& (&•)/" 9(+•#;+"•• •• )••$+• ••• •&9./ !#)&' •+"•<7 "%2 =•$%2 > !•• "%2 =•$%2 ?5 !•• +$+02 •!&'•),$+"+ 

"& ‘'*+••2’ $•2 (&•)/" +•@ & •&9./2 •ABC• ADEFDG•D •+"•<7 •'"@• "6• 47& =•$+6•5 4+• )•0(•+"•• 1•H•&723

49 -•BD57.:34C ,E37.-M5/7C !-!6$ ('$:$••3 •& $"(#5 #&!05• !" •& +*#' 0#&(•18"7 f"0'•#•0"7 •$•05C"•(•• (7$1%1 

&0&•420&•" •$•'("'!*$&•; "J•'#&•!*$&• •&• C&#•7&•; "(•53 Q•%13; 50,3 •$ (••' (#••18"7 y1•• 2 (#••18"7 07%,; 1 (7$1%1 •••&- 
•& 4"4&!*$&• •$•'("'!*$&• >•13 •••%'4,•23 •$•74#•%13? 0#*0"' $• (#••18"7 %•& "••+'%•&. 

 K0'•#*y•" %•1$ •0&81("•!*$1 "$*#)"'• $• "(•&$,8"7 •#)•; %" 5%& •& 4•$••5$ •')5•"#1 •05%••%1.

 q' •0&%•&•*3 0&• "!C•$:3 ,C"•&-$••' •05 •1$ A&28"'• •&• +"#'&- 4"$ %1!"':$&•$ 05$•&•3 A•8!&•&)7•3

50 - •E,53-4T72/C ,BB,14C !-!•••$ 0#•)!••• 50,3 *$• !•$7('; *$• "J5)(,!• •&• •#•0"F'&-; *$• •+••7$,•& $"(#5 #&!05•; 

2 !7• 0•#•$&!1 0#•J1 4'•••#•J&•$ •1$ 07%•• !" !1 •"•#'!!*$& •#50&; & 4'•'•1•23 •$•%•#*C"' •1$ ••••)2 !" •& +* #' •&• •$ $&!7F"' 5•'
 "7$•' "-(&•&. c" 0"#70•,%1 0&• ••••)2 "7$•' 0&•- 4-%(&•& $• •$•'#"8"7g

 6$ •& ••-+1!• "7$•' C••7J'!& •13 &!•4•3; '%+-&•$ •• •0&•"•*%!••• •#$1•'(23 A•8!&•&)7•3; "$: 4"$ '%+-&•$ •13 8"•'(2 3.

 6$ •& ••-+1!• 4"$ "7$•' C••7J'!& •13 &!•4•3; 1 &!•4• 0•7#$"' •& 0•"&$*(•1!• •13 •!C'A&•7•3 )'• 5•1 •1$ "J•#• :!"$1 A•8!&•&)7•.
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$•['•!$'\!#•%&#M!]#^*'['••••
51 - • U$•U$••'$• )•F%"•"&•'•'
 Q6‰Uq_qŒdcd c9q 9K_qc 9qŽ 6Œ`^6< &' 0"#'%%5•"#&' 05$•&' "J•#•:$••' •05 •1$ (•••%••%1 •13 07%••3 •1$ +#&$'(2 %•')!2 0&• 
•"•"':$"' & •):$•3
 d 07%•• "7$•' •& %•&'+"7& )'• •&•3 0"#'%%5•"#&•3 05$•&•3 %•3.. •••$ •"•"':%"' & •):$•3 @6v6‚6_qŽUK Ud^ 6ŒŒwzK9K 

9w@q96H q 4'•'•1•23 +#"'•F"••' +#5$& )'• $• (•••)#•y"' •1$ (•••%••%1 •13 07%••3 %" *$• C-••& A•8!&•5)1%13 (•' $• %•!C,$2%"' !"

 %•3 >•• 0•'4'• !5$&? %+"•'(• !" •&•3 05$•&•3 0&• ("#47%••" 2 +•%••" (•' )'••7.

 /"$ 47$&$••' 05$•&' )'• •• •0&•"•*%!••• 0&• 0•#•)"' •& #&!05• (••• •1 4'•#("'• •&• •):$• •••• (•••%•#* C"' 0#'$ •& •*•&3.

 /"$ 47$&$••' 05$•&' &-•" (•' •C•'#&-$••' )'• •0&•"•*%!••• 0&• 0•#•)&$••' !"•• •& •*•&3 +#5$&• •&• •):$•. 

 6$ %•!C,$"7•" !" •1 A•8!&•&)7•; •0&)#•C"•" •& C-••& A•8!&•5)1%13 (•' 1 A•8!&•&)7• "7$•' 0•*&$ •"•'(2.

 6$ 4"$ %•!C,$"7•"; 0"7•" •& "•)"$'(• %•&$ 4'•'•1•2. q' 4'•'•1•*3 !0&#"7 $• (•$&•$ ••8&3; (•' 5••$ (•$&•$; 8*•&•$ $• •& J*#&•$.

 U"•• •05 !'• !'(#2 %•F2•1%1; •$ & 4'•'•1•23 4"$ "7$•' %7)&•#&3 )'• •1 A•8!&•&)7•; & "0'("C••23 4'•'•1•23 0•7#$"' •1$ •"•'(2 •05C•%1.

 Q6‰Uq_qŒdcd K^ UKc` 6Œ`^6< !"#'(*3 C&#*3 !*#&3 •13 A•8!&•&)7•3 (•8&#7F"••' %•C:3 (••• •1 4'•#("'• •&• •):$• •$•7 )'•

 •& •*•&3 •&•.

!!!! ! ! ! 8•(#4+•*••: •• •0• •)&$"&., 9(+•#;+"•• •• +)•"+'9H+0 •+ •••• $'*!+!(••••& "(/)&5 •..# +)•"'*9#•+"•• •+ 

!#)&•• #..% ••H&4&5 4+• )(&$•+"(&7•"•• 1•H•&03 8•(•!•.&7•+ •%• )(&$)•H,$+"+ •• 4+0<+"+ !#)&•& 10•"+& $"&'2 

!(•"•23
! ! ! 8•(#4+•*••: •• "& (&•)/" "&)&H+"+0 "& C&•"•.& • $+ H•$% 1•H•&./*%$%2 4••.7&•"•2 "& C&•"•.& I5 % 

•)&$"&., •+ "& C&•"•.& • 4+• )•0(•+• 1•H•&723

8•(#4+•*••: •• "& (&•)/" 9(+•#;+"•• •• )+(#$+• )#•6 •)/ !#"• $"& ••$&• "& •*@••5 & 4•••"%",2 H• !•"•*(#J+• "% 

1•H•&.&*0• /"•• •'"/ $'•1+05 /"•• 4+• H• +0••• &(•"# ')&.+•)/•+•• $"&•9+0•3

 wcq@6_w6 g Œ'• $• (•8&#'%•"7 & $'(1•23 %" !'• '%&0••7• +#1%'!&0&'"7••' 1 4"-•"#1 (•' •(&•&-8,3 1 9#7•1 •y1•5•"#1 A•8!&•&)7•. 

c•1$ %0•$'• 0"#70•,%1 0&• •0•#+"' '%&0••7• (•' %•&•3 •#"73 •):$"3 "$53 •&•#$&••; &' 4'&#)•$,•*3 •0&C•%7F&•$ •' 8• )7$"'. q' 

"0'•&)*3 •&•3 0"#'••!A•$&•$ (•' •& $• 4&8&-$ 0&•••0•• A#•A"7• 74'•3 8*%13.
 6p6wvKcd ‚696 _6‰qc 0<0•#•(••&-!" !1$ C"-)"•" 0•7#$&$••3 !•F7 %•3 !&$•*•• •0&%•&•:$ •05 •1$ 07%•• •&• 4'•),$'%!&-; (•' 

0•#•(••&-!" "0'%•#*C"•* •• •$ ••+5$ %•!A"7. K•+•#'%•&-!".
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#[[#•••!• #!$'!CLUT
•'•%•#••V 

 q •#'8!53 •,$ •*J",$ *+"' !"',8"7 (••• Z‡“ >Y=„ˆ *$•$•' Y[††? .

 q' (•$5$"3 "7$•' (••1)&#'&0&'1!*$&'g

      Ð! @#:•• (••• &!&'5•1••; !"•• (••• +#&$'(2 %"'#•

      Ð q' (•$5$"3 0&• 4'*0&•$ •& 4'•),$'%!5 4'•+,#7F&$••' •05 •&•3 &#'%!&-3

      Ð! q' (•$5$"3 0&• 4'*0&•$ •& #&!05• 4'•+,#7F&$••' •05 •••&-3 0&• 

4'*0&•$ •1$ &!•4•.

 Œ')•$•'&' (•$5$"3 (•' &' 0#&(-0•&$•"3 •&)'(&7 (•$5$"3 *+&•$ %0•%"' %" 

!'(#5•"#&•3 (•$5$"3 )'• 0'& "-(&•1 •$•)$,%1.

 @&••&7 (•$5$"3 *+&•$ •0&%•C1$'%•"7; •$•$",8"7; "J&#8&•&)1%•"7 (•' 

%•%C'+8"7 )'• "•(&•5•"#1 •$•)$,%1 (•' •0•5•1••.

 ]+&•$ 0#&%•"8"7 0•#•0&!0*3 )'• "$7%+•%1 •13 •#+'(23 '4*•3.

'•%•#•$••V

 ]$• 0•#•8•#•(' *+"' (•"7%"'g 9& $• %1(:$"••' 

•05 •& #&!05• *$• %•#••1)'(5 •$•'("7!"$& •& 

&0&7& *+"' •C"8"7 !"#'(:3 %•1 Q•%1 0#&(••"7 

0•*&$ 0&'$2 ••%13. Q•*0"•" (•$5$"3 == (•' Y†.

 ]$• %-!0•")!• •05 !'(#• •$•'("7!"$• 

8",#"7••' 0•*&$ ,3 *$• •$•'("7!"$& 5••$ 

•J'&•&)"7••' •& ‘"$•53’

 9& •"%• A•#-•1••3 *+"' "••C#•$8"7 (•' 

0#&%•#!&%8"7 %•& ‘’‰*%1 

K((7$1%13fK0•$"((7$1%13’’ Q•*0" 

(•$5$• =[

••*#&$ "•!•)'• ('•' •••J
K$: "7$•' "!C•$*3 5•' 5•&' +#"'•F"••' $• )7$&•$ "'4'(&7 %•'3 •"0•&!*#"'"3 •,$ •0&%•&•:$ 0&• •(&•&•8&-$; "7$•' "07%13 

Kj6wvK9w‚6 cdU6^9w‚q )'• 5•&•3; A"•"#•$&•3 (•' $"&"'%"#+5!"$&•3 %•& 4'•),$'%!5; $• 4'•A•%&•$ •'3 •••"3 •#"73 (#'•'(23 

%1!•%7•3 %"•74"3 %+"•'(• !" •& Robot Gameg •& c•2%'!& •13 07%••3; •&•3 ‚•$5$"3 (•' •'3 K$1!"#:%"'3; (•' $• •$••#*+&•$ %" 

•••*3 %•$"+:3. ‚&'••J•" •• &C*•1g 

"7 A2M./C GAD 4IADE .7,LM5/7 3, GME3,

 ]+&•$ •')5•"#"3 "#,•2%"'3

 ]+&•$ •')5•"#"3 4'&#8:%"'3

 ]+&•$ •')5•"#"3 "(0•2J"'3 %•• •&•#$&••

 ]+&•$ •y1•5•"#"3 A•8!&•&)7"3

 @"#$•$" (••-•"#•

"7 A2M./C GAD ./E 4IADE .7,LM5/7 3, GME3,

 _"'•&•#)&-$ %" &!7+•1

 j•$•#+7F&•$ •05 •1$ •#+2 •#• +•$&•$ +#5$&

 U•8•7$&•$ 0&••• •05 •&•3 4'•'•1•*3

 Š•$&•$ 05$•&•3

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

 Ð • ••••• ••!•"# $• "%$•# ••&"•' •$(#)•* +,•" $• •( • ••••-•*,"# ( .#•#•-•*/

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð 5( )"•(16# ••!•"# $• •#",•"% ••(/ •• &'•7

••••: 15

!"#$%•$& $'( $)**+,(
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•:  

Ð • &'••• SD "%$•# •'$7;

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð 5( ,7,•• &6"#.% !)"# "#,!63"# ,•( ,1$$"<(

•••• :30  

-./&$& '&2 4(6*#'&'•2
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•: 

 Ð • 9$+,- &•# - ."=#••-•• >&•%&(/? ."$ •&(82•'"# •6!($ •( 2($•!6( •-/ 

&(#$••-••/; 

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð @•2%•

0=%•: AB

76•89*6$;#2 "(;<('64=2
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•: 

 Ð 5( •(2•(•#&• !$3"•( "%$•# "9&••",•-2!$( •( 8•(."#&$8•2"$( 

2!•(/

 Ð C &•%&(/ ."$ E•%,&"••# •#• ," "••<* 2" •( 2($•!6( •(8 

•(2•(•#&(1 E••)%($•

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð @•$!$• •$•#&"%2"$( "=(•6#,2(1 (2'.•/ ."$ E•%,&"••# ," "••<*

 2" •( •(2•(•#&• !$3"•(

 Ð C &•%&(/ ••"6"83"•+3-&" "=•#•%•/ 2•$( •-/ &%$-,-/ •-/ 

•,(86*3••/

••••> ?*/+'(: @5

••••> 4"•4(2: @5

F#3•$!/ E•32(6(9%"/: AB  * BB
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A"&$6;(<(6B*'•2 '62 $9$'?2 •6$/=$+62
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•: 

 Ð C &•%&(/ ."$ E•%,&"••# •6!($ ," "••<* 2" •( 2($•!6( •7$ 

•#,3*,"7$;

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð C &•%&(/ ••"6"83"•+3-&" "=•#•%•/ 2•$( •-/ &%$-,-/ •-/ 

•,(86*3••/;

••••: C0  

D4+<'#;+*(6 •*'6$E;%•'64. Fthinking outside of the boxG
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•: 

 Ð 5( 2($•!6( •-/ #.!•/ ."$ E•%,&"••# •6!($ ," "••<* 2" •( 2($•!6( 

•(8 &(8•#(1

 Ð 0$ - #.!• ."$ E•%,&"••# ," "••<* 2" •( 2($•!6(4 •( 6•2•'&# 

E•%,&"••# 2" ,•-$ •'$7 2"•#'

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð 5( &(8•% ."$ E•%,&($••$ •(•! ,•- G',-

••••> & 6H?• +•*•6 ?•9I J•;<.46 $'&* 4.'9 <J+E".: @5

••••> & 6H?• +•*•6 ?•9I J•;<.46 $'&* +<.*9 <J+E".: C0

F#3•$!/ E•32(6(9%"/: AB * HI

K• •<($'.$+92 +<64(6*9*••>;./&$&
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•: 

 Ð @•2%•

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð C .#•#•-•*/ !)"# ."# •( robot $• ,••+)$"# •-$ 

•,(86*3•• ••(/ •• .8•#&'  

••••: C0

-&L•*= •*•M='&$&2
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•: 

 Ð C ••()•/ •7$ )•72'•7$ !)"# 98•%,"# •(86')#,•($ 2%• <(•'

 Ð J'$ !$• 2•$( )•+2• "2<•$#,•"% ,•( 6"8&• •6•%,#(4 ( 

•$•%,•(#)(/ &•%&(/ ."$ ••!•"# •6!7$ $• •99%K"# •( 2($•!6( 

 Ð J'$ .1( )•+2••• "2<•$#,•(1$ ,•( 6"8&• •6•%,#(4 ( &•%&(/ 

•(8 )•+2••(/ •(8 ••!2"#$" ."$ ••!•"# $• •&(82•'"# •( 2($•!6(

 Ð @•# (# .1( &•%&(# ‘’•(8 ."$ )•"#'K($••#’’ ••!•"# $• •99%K(8$ 

•( 2($•!6(4 2!,• ,•#/ ••1•"/ •(8/

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð 5%•(•• '66( ."$ !)"# ••(&•6!,"# •-$ •"•#,••(<* •(8 

)•72••#,•(1 ••()(1 "&••/ •••  •-$ •,(86*3•• .

••••> '$(EJ=/"• : 15

••••> '$(EJ=/"• N4"•4(2: O0

F#3•$!/ E•32(6(9%"/: LB * MI
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GOAL SHOT LINES

EXAMPLEEXAMPLE

•/J=;•'•  
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•:  

Ð • 2•'6• •&(82•'"# •( )•6'&# &•# E•%,&"••# 2!,• 

,•( .%)•8

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð N6(/ ( "=(•6#,2•/ •(8 "2•6!&"••# 2" •( ,(8• 

"%$•# (6(&6-•7•#&' •$••(6#&'O.8•#&' •-/ ‘’P••22*/ 

Q(8•’’ &•3+/ ,•!6$"# •-$ 2•'6• ,•( .%)•8 

••••> %(J=: 30

••••>%(J=N 84(J: O0

F#3•$!/ E•32(6(9%"/ RI * MI

•*'•$'"(,& -&L•*64=
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•: 

 Ð 5( &•6'3# ,•/ "%$•# ,•- G',-

 Ð T)"•" )•%,"# !$• 2($•!6( ‘••$(2(#••8•(’ 2" •8•• •(8 - '66- (2'.• !E•6" ,•( 

&•6'3# ,•/; C# ,8$.!,"#/ ••!•"# $• "%$•# %.#"/4 •66' •••$ 8•'•)"# ( •••'9($••/ 

‘•"•#,••(<*’4 ‘••••2(#"/’ ,8$.!,"#/ "%$•# "$•'="#;

 Ð 5( 2($•!6( E•%,&"••# ,•-$ E',-

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð @•2%•

••••> 4•J./6: 30

••••>4•J./6N ;(*'?J(: C5

F#3•$!/ E•32(6(9%"/: RI * HB

!"($•";(8= $+ ;+'•%•JJ#;+*+2 $E*/=4+2
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•: 

 Ð 5( 2($•!6( •"•#,••'<-&" UI( •$•%3"•• ••• •- <(•' •(8 •(6(9#(1 ••• •-$ ••)#&* 3!,- 

••7/ <•%$"••# ".+

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð @•2%•

••••: 15

-•/&'+••
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•: 

 Ð @•# (# .1( '$3•7•(# "%$•# ,8$."2!$(# 2" !$• 2($•!6( •(8 ,)".#'K"•"O•••!)"•"4 •( (•(%( 

•$•#••(,7•"1"# !$• ••6!$•(4 !$• "•%•"892•4 2%• ,••.#(.•(2%• * !$• )•2•# •(8 !)"# ,-2•,%• 9#• •-$

 (2'.• ,•/;

 Ð 5( 2($•!6( E•%,&"••# ," "••<* 2" •($ ',••( &1&6( 91•( ••• •- K89••#';

 Ð 5( 2($•!6( ."$ "%$•# ,•- G',-;

 Ð 5( $• "$+$"•" 2($•!6• ••(,•(6+$ ,8$*37/ ."$ "•#••!•"••#4 6•97 •(8 @•$•$• RU4 •66' 

".+ &'$(82" 2%• "=•%•",-;

 Ð V 5( 2($•!6( 2•(•"% $• "%$•# ••6• * ,1$3"•(4 ••)!9($( * •"•6#,•#&•V "%$•# ,•( )!•# ,•/;

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð @•2%•

••••>;(*'?J(: @0

••••>;(*'+J( $'(* 4)4J(: 35

F#3•$!/ E•32(6(9%"/ AI * RB
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ENGAGED

EXAMPLE: 22%

EXAMPLE: 25%PERCENTAGE ADDED TO NON-ENGAGEMENT TOTAL

D);<J+•&  
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•: 

 Ð 5( &%••#$( •2*2• &#$"%••# $••#•

        Ð C ."%&•-/ •(8 &•••'$ &#$"%••# "2<•$+/ 2" •- <(•' •(8 •(6(9#(1 ••• •- 3!,- !$••=-/

4 ."%•" •($ •%$•&• 9#• E•32(6(9%•;

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð V 5( &•••'$ 2•(•"% $• 2"••*,"# 2•$( 7/ ••(•!6",2• •(8 ••# •( •(2••• 98•$'"# •($ •$"2•286( ;

 Ð V W"••=1 (•(#7$.*•(•" .1( ,••(<+$ UI( •-/ E"6•$•/ •( •(2••• )•"#'K"••# $• !•)"••# ••• 

•- 3!,- !$••=-/;

 C .#•#•-•*/ 3• •$•#•!,- (•(#•.*•(•" "•#•6!($ •"•#,••(<*;

••••> $);<J+•&: @0

••••> $'"(,= %+J#*•2 P0( :  ••••• ••• !••"#" $%" •&• !'()*•)& ••+ !•)•)••, )•& )+••-%#. /"*0•-•$•" )"1 

!2'"• •&1 ),!0-•3&14

5"'6••%$0": "• & /"*0•-•$•" )"1 "!( (-•1 •%1 6--•1 "!•)••-21 •••"% 789; #"% •• '•0!(• )"1 0•" )•'•<. =9•; 

•(•• & "3•" •••"% 78

5"'6••%$0": >• & /"*0•-•$•" )"1 "!( (-•1 •%1 6--•1 "!•)••-21 •••"% 799 #"% •• '•0!(• )"1 #6••% 23% )•'•<21 

=9• ; •(•• & "3•" •••"% ?8

-./&$& ;+ %.$& '( project  
0••#•(12"$- &••',••,- (•••• ,•( •!6(/ •(8 •9+$•: 

 Ð • K89••#' &•••'"# •(8/ &•%&(8/ >•(8 •$•#••(,7•"1(8$ •#/ 9$+,"#/ &•# •• 

••6!$••? ••7/ <•%$"••#

0••#•(12"$"/ 2!3(.(#4 •"•#(•#,2(%:

 Ð @•2%•

••••><"B'(2 4"•4(2: @0

••••><•"•<.*9 4"•4(6: 10 ( 4•/?*•2

(F#3•$!/ E•32(6(9%"/ = 0 *  20 *  30 *  40 *  50 *  60 *  70 *  80 *  90)

!(6*?2
0$ !$• •(2••• •'•"# •(#$* "•!&••,-/ * !$• Xunk penalty  >••7/ •"•#9•'<"••# ,•(8/ 

&•$•$"/?4 ( .#•#•-•*/ &•••'"# •( 6(9••#•,2• •(•(3"•+$••/ "2<•$+/ •8•(1/ •(8/ ."%&•"/ 

•(#$*/ 2" &'•(#( ••••( +,•" $• 2-$ 2•6!&"••# ,•( .••2( •( .#&• ,•/ &•# •(8 •(2••• ,•/; 

• ••+6"#• <(••%(8 "%$•# ••• 2•$- •-/ •(#$*;

••••• •!"#$%&'(, Junk penalty : -10 $• #%)"•%

W!9#,•- •(#$* •8•(1 •(8 "%.(8/ VYI

!(6*= ,("'•(E: •<BJ+6• '(E ,("'•(E
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